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INTRODUCTION TO 
PEDIATRIC CLINICAL PRACTICE GUIDELINES & POLICIES: 

A COMPENDIUM OF EVIDENCE-BASED RESEARCH 
FOR PEDIATRIC PRACTICE

Clinical practice guidelines have long provided physicians with evidence-based decision-making tools  
for managing common pediatric conditions. Policy statements issued and endorsed by the American 
Academy of Pediatrics (AAP) are developed to provide physicians with a quick reference guide to 
the AAP position on child health care issues. We have combined these 2 authoritative resources into  
one comprehensive manual/CD-ROM resource to provide easy access to important clinical and policy 
information.

   This manual contains
•  Clinical practice guidelines from the AAP, plus related recommendation summaries, ICD-9-CM/

ICD-10-CM  coding information, and AAP patient education handouts
• Technical report summaries 
• Clinical practice guidelines endorsed by the AAP, including abstracts where applicable
•  Policy statements, clinical reports, and technical reports issued or endorsed through December 2013, 

including abstracts where applicable
• Full text of all 2013 AAP policy statements, clinical reports, and technical reports
  The CD-ROM, which is located on the inside back cover of this manual, builds on the content 
of the manual and includes full text of all AAP
• Clinical practice guidelines
• Policy statements
• Clinical reports
• Technical reports
• Endorsed clinical practice guidelines and policies
  For easy reference within this publication, the dates when AAP clinical practice guidelines, 
policy statements, clinical reports, and technical reports first appeared in the AAP journal Pediatrics 
are provided. In 2009, the online version of Pediatrics at http://pediatrics.aappublications.org became 
the official journal of record; therefore, the date of online publication is given for policies from 2010 
to  present.
  Additional information about  
AAP policy can be found in a variety of  
professional publications such as
Care of the Young Athlete, 2nd Edition 
Guidelines for Perinatal Care, 7th Edition
Pediatric Environmental Health, 3rd Edition
Pediatric Nutrition, 7th Edition  
Red Book®, 29th Edition, and Red Book® Online  
 (www.aapredbook.org)
School Health: Policy & Practice, 6th Edition
 For more information on these titles and similar 
resources or for ordering information, please call 
888/227-1770 or visit our online Bookstore at  
www.aap.org/bookstore.

All policy statements, clinical reports, and technical reports from the American Academy of Pediatrics automatically expire 
5 years after publication unless reaffirmed, revised, or retired at or before that time. Please check the American Academy of 
Pediatrics Web site at www.aap.org for up-to-date reaffirmations, revisions, and retirements.

http://pediatrics.aappublications.org
http://www.aapredbook.org
http://www.aap.org/bookstore
http://www.aap.org


AMERICAN ACADEMY OF PEDIATRICS

The American Academy of Pediatrics (AAP) and its member pediatricians dedicate their efforts and 
resources to the health, safety, and well-being of infants, children, adolescents, and young adults. The 
AAP has approximately 62,000 members in the United States, Canada, and Latin America. Members 
include pediatricians, pediatric medical subspecialists, and pediatric surgical specialists. 

Core Values. We believe
• In the inherent worth of all children; they are our most enduring and vulnerable legacy.
• Children deserve optimal health and the highest quality health care.
• Pediatricians are the best qualified to provide child health care.

The American Academy of Pediatrics is the organization to advance child health and well-being.

Vision. Children have optimal health and well-being and are valued by society. Academy members 
practice the highest quality health care and experience professional satisfaction and personal well-being.

Mission. The mission of the American Academy of Pediatrics is to attain optimal physical, mental, and 
social health and well-being for all infants, children, adolescents, and young adults. To accomplish this 
mission, the Academy shall support the professional needs of its members.
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FOREWORD

In response to the growing trend toward the practice of evidence-based medicine, the American 
Academy of Pediatrics (AAP) created an organizational process and methodology for developing clini-
cal practice guidelines. These guidelines provide physicians with an evidence-based decision-making 
tool for managing common pediatric conditions. 
 
The evidence-based approach to developing clinical practice guidelines requires carefully defining the 
problem and identifying interventions and health outcomes. An extensive literature review and data 
analysis provide the basis for guideline recommendations. Clinical practice guidelines are also subjected 
to a thorough peer-review process prior to publication and subsequent dissemination, implementation, 
and evaluation. They are periodically reviewed to ensure that they are based on the most current data 
available. 
 
American Academy of Pediatrics clinical practice guidelines are designed to provide physicians with 
an analytic framework for evaluating and treating common pediatric conditions and are not intended 
as an exclusive course of treatment or standard of care. When using AAP clinical practice guidelines, 
physicians should continue to consider other sources of information as well as variations in individual 
circumstances. The AAP recognizes the incompleteness of data and acknowledges the use of expert con-
sensus in cases in which data do not exist; thus, AAP clinical practice guidelines allow for flexibility and 
adaptability at the local level and should not replace sound clinical judgment. 
 
This manual contains clinical practice guidelines, technical reports, and technical report summaries 
developed and published by the AAP. Full technical reports are available on the companion CD-ROM. 
Each full technical report contains a summary of the data reviewed, results of data analysis, complete 
evidence tables, and a bibliography of articles included in the review. This manual also contains abstracts 
and introductions for evidence-based clinical practice guidelines from other organizations that the AAP 
has endorsed. Clinical practice guidelines will continually be added to this compendium as they are 
released or updated. We encourage you to look forward to these future guidelines. Additionally, this 
edition includes the full text of all policy statements, clinical reports, and technical reports published in 
2013 by the AAP as well as abstracts of all active AAP and endorsed policy statements and reports. The 
full text of all endorsed clinical practice guidelines, as well as all active AAP and endorsed policy state-
ments and reports published prior to 2013, is included on the companion CD-ROM.

If you have any questions about current or future clinical practice guidelines, please contact Caryn 
Davidson at the AAP at 800/433-9016, extension 4317. To order copies of the patient education resources 
that accompany each guideline, please call the AAP at 888/227-1770 or visit the online AAP Bookstore 
at www.aap.org/bookstore.

Xavier D. Sevilla, MD, FAAP
Chairperson, Council of Quality Improvement and Patient Safety

http://www.aap.org/bookstore
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CLINICAL PRACTICE GUIDELINE

ADHD: Clinical Practice Guideline for the Diagnosis,
Evaluation, and Treatment of Attention-Deficit/
Hyperactivity Disorder in Children and Adolescents

abstract +

Attention-deficit/hyperactivity disorder (ADHD) is the most common
neurobehavioral disorder of childhood and can profoundly affect the
academic achievement, well-being, and social interactions of children;
the American Academy of Pediatrics first published clinical recommen-
dations for the diagnosis and evaluation of ADHD in children in 2000;
recommendations for treatment followed in 2001. Pediatrics 2011;128:
1007–1022

Summary of key action statements:

1. The primary care clinician should initiate an evaluation for ADHD for
any child 4 through 18 years of age who presents with academic or
behavioral problems and symptoms of inattention, hyperactivity, or
impulsivity (quality of evidence B/strong recommendation).

2. To make a diagnosis of ADHD, the primary care clinician should
determine that Diagnostic and Statistical Manual of Mental Disor-
ders, Fourth Edition criteria have been met (including documenta-
tion of impairment in more than 1 major setting); information
should be obtained primarily from reports from parents or guard-
ians, teachers, and other school and mental health clinicians in-
volved in the child’s care. The primary care clinician should also rule
out any alternative cause (quality of evidence B/strong
recommendation).

3. In the evaluation of a child for ADHD, the primary care clinician
should include assessment for other conditions that might coexist
with ADHD, including emotional or behavioral (eg, anxiety, depres-
sive, oppositional defiant, and conduct disorders), developmental
(eg, learning and language disorders or other neurodevelopmental
disorders), and physical (eg, tics, sleep apnea) conditions (quality of
evidence B/strong recommendation).

4. The primary care clinician should recognize ADHD as a chronic
condition and, therefore, consider children and adolescents
with ADHD as children and youth with special health care needs.
Management of children and youth with special health care
needs should follow the principles of the chronic care model and
the medical home (quality of evidence B/strong recommendation).

SUBCOMMITTEE ON ATTENTION-DEFICIT/HYPERACTIVITY
DISORDER, STEERING COMMITTEE ON QUALITY
IMPROVEMENT AND MANAGEMENT

KEY WORDS
attention-deficit/hyperactivity disorder, children, adolescents,
preschool, behavioral therapy, medication

ABBREVIATIONS
AAP—American Academy of Pediatrics
ADHD—attention-deficit/hyperactivity disorder
DSM-PC—Diagnostic and Statistical Manual for Primary Care
CDC—Centers for Disease Control and Prevention
FDA—Food and Drug Administration
DSM-IV—Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition
MTA—Multimodal Therapy of ADHD
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this publication.

The recommendations in this report do not indicate an exclusive
course of treatment or serve as a standard of medical care.
Variations, taking into account individual circumstances, may be
appropriate.
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5. Recommendations for treatment of
children and youth with ADHD vary
depending on the patient’s age:

a. For preschool-aged children
(4–5 years of age), the primary
care clinician should prescribe
evidence-based parent- and/or
teacher-administered behavior
therapy as the first line of treat-
ment (quality of evidence
A/strong recommendation) and
may prescribe methylphenidate
if the behavior interventions do
not provide significant improve-
ment and there is moderate-to-
severe continuing disturbance
in the child’s function. In areas
where evidence-based behav-
ioral treatments are not avail-
able, the clinician needs to
weigh the risks of starting med-
ication at an early age against
the harm of delaying diagnosis
and treatment (quality of evi-
dence B/recommendation).

b. For elementary school–aged
children (6–11 years of age), the
primary care clinician should
prescribe US Food and Drug
Administration–approved medica-
tions for ADHD (quality of evi-
dence A/strong recommendation)
and/or evidence-based parent-
and/or teacher-administered
behavior therapy as treatment
for ADHD, preferably both (qual-
ity of evidence B/strong recom-
mendation). The evidence is par-
ticularly strong for stimulant
medications and sufficient but
less strong for atomoxetine,
extended-release guanfacine,
and extended-release clonidine
(in that order) (quality of evi-
dence A/strong recommenda-
tion). The school environment,
program, or placement is a part
of any treatment plan.

c. For adolescents (12–18 years of
age), the primary care clinician

should prescribe Food and
Drug Administration–approved
medications for ADHD with the
assent of the adolescent (qual-
ity of evidence A/strong recom-
mendation) and may prescribe
behavior therapy as treatment
for ADHD (quality of evidence
C/recommendation), preferably
both.

6. The primary care clinician should
titrate doses of medication for
ADHD to achieve maximum benefit
with minimum adverse effects
(quality of evidence B/strong
recommendation).

INTRODUCTION

This document updates and replaces 2
previously published clinical guide-
lines from the American Academy of
Pediatrics (AAP) on the diagnosis and
treatment of attention-deficit/hyperac-
tivity disorder (ADHD) in children:
“Clinical Practice Guideline: Diagnosis
and Evaluation of the Child With Atten-
tion-Deficit/Hyperactivity Disorder”
(2000)1 and “Clinical Practice Guide-
line: Treatment of the School-aged
Child With Attention-Deficit/Hyperactiv-
ity Disorder” (2001).2 Since these
guidelines were published, new infor-
mation and evidence regarding the di-
agnosis and treatment of ADHD has be-
come available. Surveys conducted
before and after the publication of the
previous guidelines have also provided
insight into pediatricians’ attitudes
and practices regarding ADHD. On the
basis of an increased understanding
regarding ADHD and the challenges it
raises for children and families and as
a source for clinicians seeking to diag-
nose and treat children, this guideline
pays particular attention to a number
of areas.

Expanded Age Range

The previous guidelines addressed di-
agnosis and treatment of ADHD in chil-

dren 6 through 12 years of age. There
is now emerging evidence to expand
the age range of the recommendations
to include preschool-aged children
and adolescents. This guideline ad-
dresses the diagnosis and treatment
of ADHD in children 4 through 18 years
of age, and attention is brought to spe-
cial circumstances or concerns in par-
ticular age groups when appropriate.

Expanded Scope

Behavioral interventions might help
families of children with hyperactive/
impulsive behaviors that do not meet
full diagnostic criteria for ADHD. Guid-
ance regarding the diagnosis of
problem-level concerns in children
based on the Diagnostic and Statisti-
cal Manual for Primary Care (DSM-PC),
Child and Adolescent Version,3 as well
as suggestions for treatment and care
of children and families with problem-
level concerns, are provided here. The
current DSM-PC was published in 1996
and, therefore, is not consistent with
intervening changes to International
Classification of Diseases, Ninth Revi-
sion, Clinical Modification (ICD-9-CM).
Although this version of the DSM-PC
should not be used as a definitive
source for diagnostic codes related to
ADHD and comorbid conditions, it cer-
tainly may continue to be used as a
resource for enriching the under-
standing of ADHD manifestations. The
DSM-PC will be revised when both the
DSM-V and ICD-10 are available for use.

A Process of Care for Diagnosis
and Treatment

This guideline and process-of-care al-
gorithm (see Supplemental Fig 2 and
Supplemental Appendix) recognizes
evaluation, diagnosis, and treatment
as a continuous process and provides
recommendations for both the guide-
line and the algorithm in this single
publication. In addition to the formal
recommendations for assessment, di-
agnosis, and treatment, this guideline
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provides a single algorithm to guide
the clinical process.

Integration With the Task Force on
Mental Health

This guideline fits into the broader
mission of the AAP Task Force on
Mental Health and its efforts to pro-
vide a base from which primary care
providers can develop alliances with
families, work to prevent mental
health conditions and identify them
early, and collaborate with mental
health clinicians.

The diagnosis and management of
ADHD in children and youth has been
particularly challenging for primary
care clinicians because of the limited
payment provided for what requires
more time than most of the other con-
ditions they typically address. The pro-
cedures recommended in this guide-
line necessitate spending more time
with patients and families, developing
a system of contacts with school and
other personnel, and providing contin-
uous, coordinated care, all of which is
time demanding. In addition, relegating
mental health conditions exclusively to
mental health clinicians also is not a via-
ble solution formany clinicians, because
in many areas access to mental health
clinicians to whom they can refer pa-
tients is limited. Access in many areas is
also limited to psychologists when fur-
ther assessment of cognitive issues is
required and not available through the
education system because of restric-
tions from third-party payers in paying
for the evaluations on the basis of them
being educational and not health
related.

Cultural differences in the diagnosis and
treatment of ADHD are an important is-
sue, as they are for all pediatric condi-
tions. Because the diagnosis and treat-
ment of ADHD depends to a great extent
on family and teacherperceptions, these
issuesmightbeevenmoreprominentan
issue for ADHD. Specific cultural issues

are beyond the scope of this guideline
but are important to consider.

METHODOLOGY

As with the 2 previously published clin-
ical guidelines, the AAP collaborated
with several organizations to develop a
working subcommittee that repre-
sented a wide range of primary care
and subspecialty groups. The subcom-
mittee included primary care pediatri-
cians, developmental-behavioral pedi-
atricians, and representatives from
the American Academy of Child and Ad-
olescent Psychiatry, the Child Neurol-
ogy Society, the Society for Pediatric
Psychology, the National Association of
School Psychologists, the Society for
Developmental and Behavioral Pediat-
rics, the American Academy of Family
Physicians, and Children and Adults
With Attention-Deficit/Hyperactivity
Disorder (CHADD), as well as an epide-
miologist from the Centers for Disease
Control and Prevention (CDC).

This group met over a 2-year period,
during which it reviewed the changes
in practice that have occurred and is-
sues that have been identified since
the previous guidelines were pub-
lished. Delay in completing the process
led to further conference calls and ex-
tended the years of literature reviewed
in order to remain as current as pos-
sible. The AAP funded the development
of this guideline; potential financial
conflicts of the participants were iden-
tified and taken into consideration in
the deliberations. The guideline will be
reviewed and/or revised in 5 years un-
less new evidence emerges that war-
rants revision sooner.

The subcommittee developed a series
of research questions to direct an ex-
tensive evidence-based review in part-
nership with the CDC and the Univer-
sity of Oklahoma Health Sciences
Center. The diagnostic review was con-
ducted by the CDC, and the evidence
was evaluated in a combined effort of

the AAP, CDC, and University of Okla-
homa Health Sciences Center staff. The
treatment-related evidence relied on a
recent evidence review by the Agency
for Healthcare Research and Quality
and was supplemented by evidence
identified through the CDC review.

The diagnostic issues were focused on
5 areas:

1. ADHD prevalence—specifically: (a)
What percentage of the general US
population aged 21 years or
younger has ADHD? (b) What per-
centage of patients presenting at
pediatricians’ or family physicians’
offices in the United States meet di-
agnostic criteria for ADHD?

2. Co-occurring mental disorders—
of people with ADHD, what percent-
age has 1 or more of the following
co-occurring conditions: sleep dis-
orders, learning disabilities, de-
pression, anxiety, conduct disorder,
and oppositional defiant disorder?

3. What are the functional impair-
ments of children and youth diag-
nosed with ADHD? Specifically, in
what domains and to what degree
do youth with ADHD demonstrate
impairments in functional domains,
including peer relations, academic
performance, adaptive skills, and
family functioning?

4. Do behavior rating scales remain
the standard of care in assessing
the diagnostic criteria for ADHD?

5. What is the prevalence of abnormal
findings on selected medical
screening tests commonly recom-
mended as standard components
of an evaluation of a child with sus-
pected ADHD? How accurate are
these tests in the diagnosis of ADHD
compared with a reference stan-
dard (ie, what are the psychometric
properties of these tests)?

The treatment issues were focused on
3 areas:

1. What new information is available
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regarding the long-term efficacy
and safety of medications approved
by the US Food and Drug Adminis-
tration (FDA) for the treatment of
ADHD (stimulants and nonstimu-
lants), and specifically, what infor-
mation is available about the
efficacy and safety of these medi-
cations in preschool-aged and ado-
lescent patients?

2. What evidence is available about the
long-term efficacy and safety of psy-
chosocial interventions (behavioral
modification) for the treatment of
ADHD for children, and specifically,
what information is available about
the efficacy and safety of these inter-
ventions in preschool-aged and ado-
lescent patients?

3. Are there any additional therapies
that reach the level of consider-
ation as evidence based?

Evidence-Review Process for
Diagnosis

A multilevel, systematic approach was
taken to identify the literature that
built the evidence base for both diag-
nosis and treatment. To increase the
likelihood that relevant articles were
included in the final evidence base, the
reviewers first conducted a scoping
review of the literature by systemati-
cally searching literature using rele-
vant key words and then summarized
the primary findings of articles that
met standard inclusion criteria. The
reviewers then created evidence ta-
bles that were reviewed by content-
area experts who were best able to
identify articles that might have been
missed through the scoping review. Ar-
ticles that were missed were reviewed
carefully to determine where the ab-
straction methodology failed, and ad-
justments to the search strategy were
made as required (see technical re-
port to be published). Finally, although
published literature reviews did not
contribute directly to the evidence

base, the articles included in review
articles were cross-referenced with
the final evidence tables to ensure that
all relevant articles were included in
the final evidence tables.

For the scoping review, articles were
abstracted in a stratified fashion from
3 article-retrieval systems that pro-
vided access to articles in the domains
of medicine, psychology, and educa-
tion: PubMed (www.ncbi.nlm.nih.gov/
sites/entrez), PsycINFO (www.apa.org/
pubs/databases/psycinfo/index.aspx),
and ERIC (www.eric.ed.gov). English-
language, peer-reviewed articles pub-
lished between 1998 and 2009 were
queried in the 3 search engines. Key
words were selected with the intent of
including all possible articles that
might have been relevant to 1 or more
of the questions of interest (see the
technical report to be published). The
primary abstraction included the fol-
lowing terms: “attention deficit hyper-
activity disorder” or “attention deficit
disorder” or “hyperkinesis” and
“child.” A second, independent ab-
straction was conducted to identify ar-
ticles related to medical screening
tests for ADHD. For this abstraction,
the same search terms were used as
in the previous procedure along with
the additional condition term “behav-
ioral problems” to allow for the inclu-
sion of studies of youth that sought to
diagnose ADHD by using medical
screening tests. Abstractions were
conducted in parallel fashion across
each of the 3 databases; the results
from each abstraction (complete ref-
erence, abstract, and key words) were
exported and compiled into a common
reference database using EndNote
10.0.4 References were subsequently
and systematically deduplicated by us-
ing the software’s deduplication pro-
cedure. References for books, chap-
ters, and theses were also deleted
from the library. Once a deduplicated
library was developed, the semifinal

database of 8267 references was re-
viewed for inclusion on the basis of
inclusion criteria listed in the techni-
cal report. Included articles were
then pulled in their entirety, the in-
clusion criteria were reconfirmed,
and then the study findings were
summarized in evidence tables. The
articles included in relevant review
articles were revisited to ensure
their inclusion in the final evidence
base. The evidence tables were then
presented to the committee for ex-
pert review.

Evidence-Review Process for
Treatment

In addition to this systematic review,
for treatment we used the review from
the Agency for Healthcare Research
and Quality (AHRQ) Effective Health-
care Program “Attention Deficit Hyper-
activity Disorder: Effectiveness of
Treatment in At-Risk Preschoolers;
Long-term Effectiveness in All Ages;
and Variability in Prevalence, Diagno-
sis, and Treatment.”5 This review ad-
dressed a number of key questions for
the committee, including the efficacy
of medications and behavioral inter-
ventions for preschoolers, children,
and adolescents. Evidence identified
through the systematic evidence re-
view for diagnosis was also used as a
secondary data source to supplement
the evidence presented in the AHRQ re-
port. The draft practice guidelines
were developed by consensus of the
committee regarding the evidence. It
was decided to create 2 separate com-
ponents. The guideline recommenda-
tions were based on clear character-
ization of the evidence. The second
component is a practice-of-care algo-
rithm (see Supplemental Fig 2) that
provides considerably more detail
about how to implement the guidelines
but is, necessarily, based less on avail-
able evidence and more on consensus
of the committee members. When data
were lacking, particularly in the
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process-of-care algorithmic portion of
the guidelines, a combination of evi-
dence and expert consensuswas used.
Action statements labeled “strong rec-
ommendation” or “recommendation”
were based on high- to moderate-
quality scientific evidence and a pre-
ponderance of benefit over harm.6

Option-level action statements were
based on lesser-quality or limited
data and expert consensus or high-
quality evidence with a balance be-
tween benefits and harms. These
clinical options are interventions
that a reasonable health care pro-
vider might or might not wish to im-
plement in his or her practice. The
quality of evidence supporting each
recommendation and the strength of
each recommendation were as-
sessed by the committee member
most experienced in epidemiology
and graded according to AAP policy
(Fig 1).6

The guidelines and process-of-care
algorithm underwent extensive peer
review by committees, sections,
councils, and task forces within the
AAP; numerous outside organiza-
tions; and other individuals identi-
fied by the subcommittee. Liaisons to
the subcommittee also were invited
to distribute the draft to entities
within their organizations. The re-

sulting comments were compiled
and reviewed by the chairperson,
and relevant changes were incorpo-
rated into the draft, which was then
reviewed by the full committee.

ABOUT THIS GUIDELINE

Key Action Statements

In light of the concerns highlighted
previously and informed by the avail-
able evidence, the AAP has developed
6 action statements for the evalua-
tion, diagnosis, and treatment of
ADHD in children. These action state-
ments provide for consistent and
quality care for children and families
with concerns about or symptoms
that suggest attention disorders or
problems.

Context

This guideline is intended to be inte-
grated with the broader algorithms
developed as part of the mission of
the AAP Task Force on Mental Health.7

Implementation: A Process-of-Care
Algorithm

The AAP recognizes the challenge of
instituting practice changes and
adopting new recommendations for
care. To address the need, a process-
of-care algorithm has been devel-

oped and has been used in the revi-
sion of the AAP ADHD toolkit.

Implementation: Preparing the
Practice

Full implementation of the action
statements described in this guideline
and the process-of-care algorithm
might require changes in office proce-
dures and/or preparatory efforts to
identify community resources. The
section titled “Preparing the Practice”
in the process-of-care algorithm and
further information can be found in
the supplement to the Task Force on
Mental Health report.7 It is important
to document all aspects of the diagnos-
tic and treatment procedures in the
patients’ records. Use of rating scales
for the diagnosis of ADHD and assess-
ment for comorbid conditions and as a
method for monitoring treatment as
described in the process algorithm
(see Supplemental Fig 2), as well as
information provided to parents such
as management plans, can help facili-
tate a clinician’s accurate documenta-
tion of his or her process.

Note

The AAP acknowledges that some pri-
mary care clinicians might not be
confident of their ability to success-
fully diagnose and treat ADHD in a
child because of the child’s age, co-
existing conditions, or other con-
cerns. At any point at which a clini-
cian feels that he or she is not
adequately trained or is uncertain
about making a diagnosis or continu-
ing with treatment, a referral to a
pediatric or mental health subspe-
cialist should be made. If a diagnosis
of ADHD or other condition is made
by a subspecialist, the primary care
clinician should develop a manage-
ment strategy with the subspecialist
that ensures that the child will con-
tinue to receive appropriate care
consistent with a medical home
model wherein the pediatrician part-

FIGURE 1
Integrating evidence-quality appraisal with an assessment of the anticipated balance between bene-
fits and harms if a policy is conducted leads to designation of a policy as a strong recommendation,
recommendation, option, or no recommendation. The evidence is discussed in more detail in a
technical report that will follow in a later publication. RCT indicates randomized controlled trial; Rec,
recommendation.
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ners with parents so that both health
and mental health needs are
integrated.

KEY ACTION STATEMENTS FOR THE
EVALUATION, DIAGNOSIS,
TREATMENT, AND MONITORING OF
ADHD IN CHILDREN AND
ADOLESCENTS

Action statement 1: The primary
care clinician should initiate an
evaluation for ADHD for any child 4
through 18 years of age who pres-
ents with academic or behavioral
problems and symptoms of inatten-
tion, hyperactivity, or impulsivity
(quality of evidence B/strong
recommendation).

Evidence Profile

● Aggregate evidence quality: B.

● Benefits: In a considerable number of
children, ADHD goes undiagnosed. Pri-
mary care clinicians’ systematic iden-
tification of children with these prob-
lems will likely decrease the rate of
undiagnosed and untreated ADHD in
children.

● Harms/risks/costs: Children in whom
ADHD is inappropriately diagnosed
might be labeled inappropriately, or an-
other condition might be missed, and
they might receive treatments that will
not benefit them.

● Benefits-harms assessment: The high
prevalence of ADHD and limited mental
health resources require primary care
pediatricians to play a significant role in
the care of their patients with ADHD so
that children with this condition receive
the appropriate diagnosis and treat-
ment. Treatments available have shown
good evidence of efficacy, and lack of
treatment results in a risk for impaired
outcomes.

● Value judgments: The committee con-
sidered the requirements for establish-
ing the diagnosis, the prevalence of
ADHD, and the efficacy and adverse ef-
fects of treatment as well as the long-
term outcomes.

● Role of patient preferences: Success
with treatment depends on patient and
family preference, which has to be taken
into account.

● Exclusions: None.

● Intentional vagueness: The limits be-
tweenwhat can be handled by a primary
care clinician and what should be re-
ferred to a subspecialist because of the
varying degrees of skills among primary
care clinicians.

● Strength: strong recommendation.

The basis for this recommendation is
essentially unchanged from that in
the previous guideline. ADHD is the
most common neurobehavioral dis-
order in children and occurs in ap-
proximately 8% of children and
youth8–10; the number of children with
this condition is far greater than can
be managed by the mental health
system. There is now increased evi-
dence that appropriate diagnosis can
be provided for preschool-aged chil-
dren11 (4–5 years of age) and for
adolescents.12

Action statement 2: To make a diag-
nosis of ADHD, the primary care cli-
nician should determine that Diag-
nostic and Statistical Manual of
Mental Disorders, Fourth Edition
(DSM-IV-TR) criteria have been met
(including documentation of im-
pairment in more than 1 major set-
ting), and information should be
obtained primarily from reports
from parents or guardians, teach-
ers, and other school and mental
health clinicians involved in the
child’s care. The primary care clini-
cian should also rule out any alter-
native cause (quality of evidence
B/strong recommendation).

Evidence Profile

● Aggregate evidence quality: B.

● Benefits: The use of DSM-IV criteria has
lead to more uniform categorization of
the condition across professional
disciplines.

● Harms/risks/costs: The DSM-IV sys-
tem does not specifically provide for
developmental-level differences and
might lead to some misdiagnoses.

● Benefits-harms assessment: The ben-
efits far outweigh the harm.

● Value judgments: The committee took
into consideration the importance of co-
ordination between pediatric and men-
tal health services.

● Role of patient preferences: Although
there is some stigma associated with
mental disorder diagnoses resulting in
some families preferring other diagno-
ses, the need for better clarity in diag-
noses was felt to outweigh this
preference.

● Exclusions: None.

● Intentional vagueness: None.

● Strength: strong recommendation.

As with the findings in the previous
guideline, the DSM-IV criteria con-
tinue to be the criteria best sup-
ported by evidence and consensus.
Developed through several itera-
tions by the American Psychiatric As-
sociation, the DSM-IV criteria were
created through use of consensus
and an expanding research founda-
tion.13 The DSM-IV system is used by
professionals in psychiatry, psychol-
ogy, health care systems, and pri-
mary care. Use of DSM-IV criteria, in
addition to having the best evidence
to date for criteria for ADHD, also af-
fords the best method for communi-
cation across clinicians and is estab-
lished with third-party payers. The
criteria are under review for the de-
velopment of the DSM-V, but these
changes will not be available until at
least 1 year after the publication of
this current guideline. The diagnos-
tic criteria have not changed since
the previous guideline and are pre-
sented in Supplemental Table 2. An
anticipated change in the DSM-V is
increasing the age limit for when
ADHD needs to have first presented
from 7 to 12 years.14
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Special Circumstances: Preschool-
aged Children (4–5 Years Old)

There is evidence that the diagnostic
criteria for ADHD can be applied to
preschool-aged children; however, the
subtypes detailed in the DSM-IV might
not be valid for this population.15–21 A
review of the literature, including the
multisite study of the efficacy of meth-
ylphenidate in preschool-aged chil-
dren, revealed that the criteria could
appropriately identify children with
the condition.11 However, there are
added challenges in determining the
presence of key symptoms. Preschool-
aged children are not likely to have a
separate observer if they do not attend
a preschool or child care program,
and even if they do attend, staff in
those programs might be less quali-
fied than certified teachers to provide
accurate observations. Here, too, fo-
cused checklists can help physicians
in the diagnostic evaluation, although
only the Conners Comprehensive Be-
havior Rating Scales and the ADHD Rat-
ing Scale IV are DSM-IV–based scales
that have been validated in preschool-
aged children.22

When there are concerns about the
availability or quality of nonparent ob-
servations of a child’s behavior, physi-
cians may recommend that parents
complete a parent-training program
before confirming an ADHD diagnosis
for preschool-aged children and con-
sider placement in a qualified pre-
school program if they have not done
so already. Information can be ob-
tained from parents and teachers
through the use of validated DSM-IV–
based ADHD rating scales. The parent-
training programmust include helping
parents develop age-appropriate de-
velopmental expectations and specific
management skills for problem behav-
iors. The clinician may obtain reports
from the parenting class instructor
about the parents’ ability to manage
their children, and if the children are

in programs in which they are directly
observed, instructors can report infor-
mation about the core symptoms and
function of the child directly. Qualified
preschool programs include pro-
grams such as Head Start or other
public prekindergarten programs.
Preschool-aged children who display
significant emotional or behavioral
concerns might also qualify for Early
Childhood Special Education services
through their local school districts,
and the evaluators for these programs
and/or Early Childhood Special Educa-
tion teachers might be excellent re-
porters of core symptoms.

Special Circumstances: Adolescents

Obtaining teacher reports for adoles-
cents might be more challenging, be-
cause many adolescents will have mul-
tiple teachers. Likewise, parents might
have less opportunity to observe their
adolescent’s behaviors than they had
when their children were younger. Ad-
olescents’ reports of their own behav-
iors often differ from those of other
observers, because they tend to mini-
mize their own problematic behav-
iors.23–25 Adolescents are less likely to
exhibit overt hyperactive behavior. De-
spite the difficulties, clinicians need to
try to obtain (with agreement from the
adolescent) information from at least
2 teachers as well as information from
other sources such as coaches, school
guidance counselors, or leaders of
community activities in which the ado-
lescent participates. In addition, it is
unusual for adolescents with behav-
ioral/attention problems not to have
been previously given a diagnosis of
ADHD. Therefore, it is important to es-
tablish the younger manifestations of
the condition that were missed and to
strongly consider substance use, de-
pression, and anxiety as alternative or
co-occurring diagnoses. Adolescents
with ADHD, especially when untreated,
are at greater risk of substance
abuse.26 In addition, the risks of

mood and anxiety disorders and risky
sexual behaviors increase during
adolescence.12

Special Circumstances: Inattention or
Hyperactivity/Impulsivity (Problem
Level)

Teachers, parents, and child health
professionals typically encounter chil-
dren with behaviors relating to activity
level, impulsivity, and inattention who
might not fully meet DSM-IV criteria.
The DSM-PC3 provides a guide to the
more common behaviors seen in pedi-
atrics. The manual describes common
variations in behavior as well as more
problematic behaviors at levels of less
impairment than those specified in the
DSM-IV.

The behavioral descriptions of the
DSM-PC have not yet been tested in
community studies to determine the
prevalence or severity of developmen-
tal variations and problems in the ar-
eas of inattention, hyperactivity, or im-
pulsivity. They do, however, provide
guidance to clinicians regarding ele-
ments of treatment for children with
problems with mild-to-moderate inat-
tention, hyperactivity, or impulsivity.
The DSM-PC also considers environ-
mental influences on a child’s behavior
and provides information on differen-
tial diagnosis with a developmental
perspective.

Action statement 3: In the evalua-
tion of a child for ADHD, the primary
care clinician should include as-
sessment for other conditions that
might coexist with ADHD, includ-
ing emotional or behavioral (eg,
anxiety, depressive, oppositional
defiant, and conduct disorders),
developmental (eg, learning and
language disorders or other neu-
rodevelopmental disorders), and
physical (eg, tics, sleep apnea)
conditions (quality of evidence
B/strong recommendation).
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Evidence Profile

● Aggregate evidence quality: B.

● Benefits: Identifying coexisting condi-
tions is important for developing the
most appropriate treatment plan.

● Harms/risks/costs: Themajor risk is mis-
diagnosing the conditions and providing
inappropriate care.

● Benefits-harms assessment: There is a
preponderance of benefit over harm.

● Value judgments: The committeemem-
bers took into consideration the com-
mon occurrence of coexisting condi-
tions and the importance of addressing
them in making this recommendation.

● Role of patient preferences: None.

● Exclusions: None.

● Intentional vagueness: None.

● Strength: strong recommendation.

A variety of other behavioral, develop-
mental, and physical conditions can
coexist in children who are evaluated
for ADHD. These conditions include,
but are not limited to, learning prob-
lems, language disorder, disruptive
behavior, anxiety, mood disorders, tic
disorders, seizures, developmental co-
ordination disorder, or sleep disor-
ders.23,24,27–38 In some cases, the pres-
ence of a coexisting condition will alter
the treatment of ADHD. The primary
care clinician might benefit from addi-
tional support and guidance or might
need to refer a child with ADHD and
coexisting conditions, such as severe
mood or anxiety disorders, to subspe-
cialists for assessment and manage-
ment. The subspecialists could include
child psychiatrists, developmental-
behavioral pediatricians, neurodevelop-
mental disability physicians, child
neurologists, or child or school
psychologists.

Given the likelihood that another
condition exists, primary care clini-
cians should conduct assessments
that determine or at least identify
the risk of coexisting conditions.
Through its Task Force on Mental

Health, the AAP has developed algo-
rithms and a toolkit39 for assessing
and treating (or comanaging) the
most common developmental disor-
ders and mental health concerns in
children. These resources might be
useful in assessing children who are
being evaluated for ADHD. Payment
for evaluation and treatment must
cover the fixed and variable costs of
providing the services, as noted in
the AAP policy statement “Scope of
Health Care Benefits for Children
From Birth Through Age 26.40

Special Circumstances: Adolescents

Clinicians should assess adolescent
patients with newly diagnosed ADHD
for symptoms and signs of substance
abuse; when these signs and symp-
toms are found, evaluation and treat-
ment for addiction should precede
treatment for ADHD, if possible, or
careful treatment for ADHD can begin
if necessary.25

Action statement 4: The primary
care clinician should recognize
ADHD as a chronic condition
and, therefore, consider children
and adolescents with ADHD as
children and youth with special
health care needs. Management
of children and youth with
special health care needs should
follow the principles of the
chronic care model and the medi-
cal home (quality of evidence
B/strong recommendation).

Evidence Profile

● Aggregate evidence quality: B.

● Benefits: The recommendation de-
scribes the coordinated services most
appropriate formanaging the condition.

● Harms/risks/costs: Providing the ser-
vices might be more costly.

● Benefits-harms assessment: There is a
preponderance of benefit over harm.

● Value judgments: The committeemem-
bers considered the value of medical

home services when deciding to make
this recommendation.

● Role of patient preferences: Family
preference in how these services are
provided is an important consideration.

● Exclusions: None.

● Intentional vagueness: None.

● Strength: strong recommendation.

As in the previous guideline, this rec-
ommendation is based on the evi-
dence that ADHD continues to cause
symptoms and dysfunction in many
children who have the condition over
long periods of time, even into adult-
hood, and that the treatments avail-
able address symptoms and function
but are usually not curative. Al-
though the chronic illness model has
not been specifically studied in chil-
dren and youth with ADHD, it has
been effective for other chronic con-
ditions such as asthma,23 and the
medical home model has been ac-
cepted as the preferred standard of
care.41 The management process is
also helped by encouraging strong
family-school partnerships.42

Longitudinal studies have found that,
frequently, treatments are not sus-
tained despite the fact that long-
term outcomes for children with
ADHD indicate that they are at
greater risk of significant problems
if they discontinue treatment.43 Be-
cause a number of parents of chil-
dren with ADHD also have ADHD, ex-
tra support might be necessary to
help those parents provide medica-
tion on a consistent basis and insti-
tute a consistent behavioral pro-
gram. The medical home and chronic
illness approach is provided in the
process algorithm (Supplemental
Fig 2). An important process in ongo-
ing care is bidirectional communica-
tion with teachers and other school
and mental health clinicians involved
in the child’s care as well as with
parents and patients.
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Special Circumstances: Inattention or
Hyperactivity/Impulsivity (Problem
Level)

Children with inattention or hyperac-
tivity/impulsivity at the problem level
(DSM-PC) and their families might also
benefit from the same chronic illness
and medical home principles.

Action statement 5: Recommenda-
tions for treatment of children and
youth with ADHD vary depending on
the patient’s age.

Action statement 5a: For preschool-
aged children (4–5 years of age),
the primary care clinician should
prescribe evidence-based parent-
and/or teacher-administered be-
havior therapy as the first line of
treatment (quality of evidence
A/strong recommendation) and
may prescribe methylphenidate if
the behavior interventions do not
provide significant improvement
and there is moderate-to-severe
continuing disturbance in the
child’s function. In areas in which
evidence-based behavioral treat-
ments are not available, the clini-
cian needs to weigh the risks of
starting medication at an early age
against the harm of delaying diag-
nosis and treatment (quality of evi-
dence B/recommendation).

Evidence Profile

● Aggregate evidence quality: A for be-
havior; B for methylphenidate.

● Benefits: Both behavior therapy and
methylphenidate have been demon-
strated to reduce behaviors associated
with ADHD and improve function.

● Harms/risks/costs: Both therapies in-
crease the cost of care, and behavior
therapy requires a higher level of family
involvement, whereas methylphenidate
has some potential adverse effects.

● Benefits-harms assessment: Given the
risks of untreated ADHD, the benefits
outweigh the risks.

● Value judgments: The committeemem-

bers included the effects of untreated
ADHD when deciding to make this
recommendation.

● Role of patient preferences: Family
preference is essential in determining
the treatment plan.

● Exclusions: None.

● Intentional vagueness: None.

● Strength: strong recommendation.

Action statement 5b: For elemen-
tary school-aged children (6–11
years of age), the primary care cli-
nician should prescribe FDA-
approved medications for ADHD
(quality of evidence A/strong rec-
ommendation) and/or evidence-
based parent- and/or teacher-
administered behavior therapy as
treatment for ADHD, preferably
both (quality of evidence B/strong
recommendation). The evidence is
particularly strong for stimulant
medications and sufficient but less
strong for atomoxetine, extended-
release guanfacine, and extended-
release clonidine (in that order)
(quality of evidence A/strong rec-
ommendation). The school environ-
ment, program, or placement is a
part of any treatment plan.

Evidence Profile

● Aggregate evidence quality: A for
treatment with FDA-approved medica-
tions; B for behavior therapy.

● Benefits: Both behavior therapy and
FDA-approved medications have been
demonstrated to reduce behaviors as-
sociated with ADHD and improve
function.

● Harms/risks/costs: Both therapies in-
crease the cost of care, and behavior
therapy requires a higher level of family
involvement, whereas FDA-approved
medications have some potential ad-
verse effects.

● Benefits-harms assessment: Given the
risks of untreated ADHD, the benefits
outweigh the risks.

● Value judgments: The committeemem-
bers included the effects of untreated

ADHD when deciding to make this
recommendation.

● Role of patient preferences: Family
preference, including patient prefer-
ence, is essential in determining the
treatment plan.

● Exclusions: None.

● Intentional vagueness: None.

● Strength: strong recommendation.

Action statement 5c: For adoles-
cents (12–18 years of age), the pri-
mary care clinician should pre-
scribe FDA-approved medications
for ADHD with the assent of the ad-
olescent (quality of evidence
A/strong recommendation) and
may prescribe behavior therapy as
treatment for ADHD (quality of evi-
dence C/recommendation), prefer-
ably both.

Evidence Profile

● Aggregate evidence quality: A for
medications; C for behavior therapy.

● Benefits: Both behavior therapy and
FDA-approved medications have been
demonstrated to reduce behaviors as-
sociated with ADHD and improve
function.

● Harms/risks/costs: Both therapies in-
crease the cost of care, and behavior
therapy requires a higher level of family
involvement, whereas FDA-approved
medications have some potential ad-
verse effects.

● Benefits-harms assessment: Given the
risks of untreated ADHD, the benefits
outweigh the risks.

● Value judgments: The committeemem-
bers included the effects of untreated
ADHD when deciding to make this
recommendation.

● Role of patient preferences: Family
preference, including patient prefer-
ence, is essential in determining the
treatment plan.

● Exclusions: None.

● Intentional vagueness: None.

● Strength: strong recommendation/
recommendation.
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Medication

Similar to the recommendations from
the previous guideline, stimulant med-
ications are highly effective for most
children in reducing core symptoms of
ADHD.44 One selective norepinephrine-
reuptake inhibitor (atomoxetine45,46)
and 2 selective�2-adrenergic agonists
(extended-release guanfacine47,48 and
extended-release clonidine49) have
also demonstrated efficacy in re-
ducing core symptoms. Because
norepinephrine-reuptake inhibitors
and�2-adrenergic agonists are newer,
the evidence base that supports
them—although adequate for FDA
approval—is considerably smaller
than that for stimulants. None of them
have been approved for use in
preschool-aged children. Compared
with stimulant medications that have
an effect size [effect size� (treatment
mean � control mean)/control SD] of
approximately 1.0,50 the effects of the
nonstimulants are slightly weaker;
atomoxetine has an effect size of ap-
proximately 0.7, and extended-release
guanfacine and extended-release clo-
nidine also have effect sizes of approx-
imately 0.7.

The accompanying process-of-care al-
gorithm provides a list of the currently
available FDA-approved medications
for ADHD (Supplemental Table 3). Char-
acteristics of eachmedication are pro-
vided to help guide the clinician’s
choice in prescribing medication.

As was identified in the previous guide-
line, the most common stimulant ad-
verse effects are appetite loss, abdom-
inal pain, headaches, and sleep
disturbance. The results of the Multi-
modal Therapy of ADHD (MTA) study re-
vealed amore persistent effect of stim-
ulants on decreasing growth velocity
than have most previous studies, par-
ticularly when children were on higher
and more consistently administered
doses. The effects diminished by the
third year of treatment, but no com-

pensatory rebound effects were
found.51 However, diminished growth
was in the range of 1 to 2 cm. An un-
common additional significant ad-
verse effect of stimulants is the occur-
rence of hallucinations and other
psychotic symptoms.52 Although con-
cerns have been raised about the rare
occurrence of sudden cardiac death
among children using stimulant medi-
cations,53 sudden death in children on
stimulant medication is extremely
rare, and evidence is conflicting as to
whether stimulant medications in-
crease the risk of sudden death.54–56 It
is important to expand the history to
include specific cardiac symptoms,
Wolf-Parkinson-White syndrome, sud-
den death in the family, hypertrophic
cardiomyopathy, and long QT syn-
drome. Preschool-aged children might
experience increased mood lability
and dysphoria.57 For the nonstimulant
atomoxetine, the adverse effects in-
clude initial somnolence and gastroin-
testinal tract symptoms, particularly if
the dosage is increased too rapidly; de-
crease in appetite; increase in suicidal
thoughts (less common); and hepatitis
(rare). For the nonstimulant �2-
adrenergic agonists extended-release
guanfacine and extended-release clo-
nidine, adverse effects include somno-
lence and dry mouth.

Only 2 medications have evidence to
support their use as adjunctive ther-
apy with stimulant medications suffi-
cient to achieve FDA approval:
extended-release guanfacine26 and
extended-release clonidine. Other
medications have been used in combi-
nation off-label, but there is currently
only anecdotal evidence for their
safety or efficacy, so their use cannot
be recommended at this time.

Special Circumstances: Preschool-
aged Children

A number of special circumstances
support the recommendation to initi-

ate ADHD treatment in preschool-aged
children (ages 4–5 years) with behav-
ioral therapy alone first.57 These cir-
cumstances include:

● The multisite study of methylpheni-
date57 was limited to preschool-
aged children who had moderate-
to-severe dysfunction.

● The study also found that many chil-
dren (ages 4–5 years) experience
improvements in symptoms with
behavior therapy alone, and the
overall evidence for behavior ther-
apy in preschool-aged children is
strong.

● Behavioral programs for children 4
to 5 years of age typically run in the
form of group parent-training pro-
grams and, although not always
compensated by health insurance,
have a lower cost. The process algo-
rithm (see Supplemental pages s15-
16) contains criteria for the clini-
cian to use in assessing the quality
of the behavioral therapy. In addi-
tion, programs such as Head Start
and Children and Adults With Atten-
tion Deficit Hyperactivity Disorder
(CHADD) (www.chadd.org) might
provide some behavioral supports.

Many young children with ADHD might
still require medication to achieve
maximum improvement, and medica-
tion is not contraindicated for children
4 through 5 years of age. However, only
1 multisite study has carefully as-
sessed medication use in preschool-
aged children. Other considerations in
the recommendation about treating
children 4 to 5 years of age with stim-
ulant medications include:

● The study was limited to preschool-
aged children who had moderate-
to-severe dysfunction.

● Research has found that a number
of young children (4–5 years of age)
experience improvements in symp-
toms with behavior therapy alone.

● There are concerns about the possi-
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ble effects on growth during this
rapid growth period of preschool-
aged children.

● There has been limited information
about and experience with the ef-
fects of stimulantmedication in chil-
dren between the ages of 4 and 5
years.

Here, the criteria for enrollment (and,
therefore, medication use) included
measures of severity that distin-
guished treated children from the
larger group of preschool-aged chil-
dren with ADHD. Thus, before initiating
medications, the physician should as-
sess the severity of the child’s ADHD.
Given current data, only those
preschool-aged children with ADHD
who have moderate-to-severe dysfunc-
tion should be considered for medica-
tion. Criteria for this level of severity,
based on the multisite-study results,57

are (1) symptoms that have persisted
for at least 9 months, (2) dysfunction
that is manifested in both the home
and other settings such as preschool
or child care, and (3) dysfunction that
has not responded adequately to be-
havior therapy. The decision to con-
sider initiating medication at this age
depends in part on the clinician’s as-
sessment of the estimated develop-
mental impairment, safety risks, or
consequences for school or social par-
ticipation that could ensue if medica-
tions are not initiated. It is often helpful
to consult with amental health special-
ist who has had specific experience
with preschool-aged children if possible.

Dextroamphetamine is the only medi-
cation approved by the FDA for use in
children younger than 6 years of age.
This approval, however, was based on
less stringent criteria in force when
the medication was approved rather
than on empirical evidence of its safety
and efficacy in this age group. Most of
the evidence for the safety and efficacy
of treating preschool-aged children
with stimulant medications has been

from methylphenidate.57 Methylpheni-
date evidence consists of 1 multisite
study of 165 children and 10 other
smaller single-site studies that in-
cluded from 11 to 59 children (total of
269 children); 7 of the 10 single-site
studies found significant efficacy. It
must be noted that although there is
moderate evidence that methylpheni-
date is safe and efficacious in
preschool-aged children, its use in this
age group remains off-label. Although
the use of dextroamphetamine is on-
label, the insufficient evidence for its
safety and efficacy in this age group
does not make it possible to recom-
mend at this time.

If children do not experience adequate
symptom improvement with behavior
therapy, medication can be pre-
scribed, as described previously. Evi-
dence suggests that the rate of metab-
olizing stimulant medication is slower
in children 4 through 5 years of age, so
they should be given a lower dose to
start, and the dose can be increased in
smaller increments. Maximum doses
have not been adequately studied.57

Special Circumstances: Adolescents

As noted previously, before beginning
medication treatment for adolescents
with newly diagnosed ADHD, clinicians
should assess these patients for symp-
toms of substance abuse. When sub-
stance use is identified, assessment
when off the abusive substances
should precede treatment for ADHD
(see the Task Force on Mental Health
report7). Diversion of ADHDmedication
(use for other than its intended med-
ical purposes) is also a special con-
cern among adolescents58; clinicians
should monitor symptoms and
prescription-refill requests for signs
of misuse or diversion of ADHD med-
ication and consider prescribing
medications with no abuse potential,
such as atomoxetine (Strattera [Ely
Lilly Co, Indianapolis, IN]) and

extended-release guanfacine (Intu-
niv [Shire US Inc, Wayne, PA]) or
extended-release clonidine (Kapvay
[Shionogi Inc, Florham Park, NJ])
(which are not stimulants) or stimu-
lant medications with less abuse po-
tential, such as lisdexamfetamine
(Vyvanse [Shire US Inc]), dermal
methylphenidate (Daytrana [Noven
Therapeutics, LLC, Miami, FL]), or
OROS methylphenidate (Concerta
[Janssen Pharmaceuticals, Inc, Ti-
tusville, NJ]). Because lisdexamfet-
amine is dextroamphetamine, which
contains an additional lysine mole-
cule, it is only activated after inges-
tion, when it is metabolized by eryth-
rocyte cells to dexamphetamine. The
other preparations make extraction
of the stimulant medication more
difficult.

Given the inherent risks of driving by
adolescents with ADHD, special con-
cern should be taken to provide med-
ication coverage for symptom con-
trol while driving. Longer-acting or
late-afternoon, short-acting medica-
tions might be helpful in this
regard.59

Special Circumstances: Inattention or
Hyperactivity/Impulsivity (Problem
Level)

Medication is not appropriate for chil-
dren whose symptoms do not meet
DSM-IV criteria for diagnosis of ADHD,
although behavior therapy does not re-
quire a specific diagnosis, andmany of
the efficacy studies have included chil-
dren without specific mental behav-
ioral disorders.

Behavior Therapy

Behavior therapy represents a broad
set of specific interventions that have a
common goal of modifying the physical
and social environment to alter or
change behavior. Behavior therapy
usually is implemented by training
parents in specific techniques that im-
prove their abilities to modify and
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shape their child’s behavior and to im-
prove the child’s ability to regulate his
or her own behavior. The training in-
volves techniques to more effectively
provide rewards when their child dem-
onstrates the desired behavior (eg,
positive reinforcement), learn what
behaviors can be reduced or elimi-
nated by using planned ignoring as an
active strategy (or using praising and
ignoring in combination), or provide
appropriate consequences or punish-
ments when their child fails to meet
the goals (eg, punishment). There is a
need to consistently apply rewards
and consequences as tasks are
achieved and then to gradually in-
crease the expectations for each task
as they are mastered to shape behav-
iors. Although behavior therapy
shares a set of principles, individual
programs introduce different tech-
niques and strategies to achieve the
same ends.

Table 1 lists the major behavioral in-
tervention approaches that have been
demonstrated to be evidence based
for the management of ADHD in 3 dif-
ferent types of settings. The table is
based on 22 studies, each completed
between 1997 and 2006.

Evidence for the effectiveness of be-
havior therapy in children with ADHD is

derived from a variety of studies60–62

and an Agency for Healthcare Re-
search and Quality review.5 The di-
versity of interventions and outcome
measures makes meta-analysis of
the effects of behavior therapy alone
or in association with medications
challenging. The long-term positive
effects of behavior therapy have yet
to be determined. Ongoing adher-
ence to a behavior program might be
important; therefore, implementing
a chronic care model for child health
might contribute to the long-term
effects.63

Study results have indicated positive
effects of behavior therapy when com-
bined with medications. Most studies
that compared behavior therapy to
stimulants found a much stronger ef-
fect on ADHD core symptoms from
stimulants than from behavior ther-
apy. The MTA study found that com-
bined treatment (behavior therapy
and stimulantmedication) was not sig-
nificantly more efficacious than treat-
ment with medication alone for the
core symptoms of ADHD after correc-
tion for multiple tests in the primary
analysis.64 However, a secondary anal-
ysis of a combined measure of parent
and teacher ratings of ADHD symp-
toms revealed a significant advantage

for the combination with a small effect
size of d � 0.26.65 However, the same
study also found that the combined
treatment compared with medication
alonedid offer greater improvements on
academic and conduct measures when
ADHD coexisted with anxiety and when
children lived in low socioeconomic envi-
ronments. In addition, parents and
teachers of children who were receiving
combined therapy were significantly
more satisfied with the treatment plan.
Finally, the combination of medication
management and behavior therapy al-
lowed for the use of lower dosages of
stimulants, which possibly reduced the
risk of adverse effects.66

School Programming and Supports

Behavior therapy programs coordinat-
ing efforts at school as well as home
might enhance the effects. School pro-
grams can provide classroom adapta-
tions, such as preferred seating, mod-
ified work assignments, and test
modifications (to the location at which
it is administered and time allotted for
taking the test), as well as behavior
plans as part of a 504 Rehabilitation
Act Plan or special education Individu-
alized Education Program (IEP) under
the “other health impairment” desig-
nation as part of the Individuals With

TABLE 1 Evidence-Based Behavioral Treatments for ADHD

Intervention Type Description Typical Outcome(s) Median Effect
Sizea

Behavioral parent training
(BPT)

Behavior-modification principles provided to parents
for implementation in home settings

Improved compliance with parental commands; improved
parental understanding of behavioral principles; high
levels of parental satisfaction with treatment

0.55

Behavioral classroom
management

Behavior-modification principles provided to
teachers for implementation in classroom
settings

Improved attention to instruction; improved compliance
with classroom rules; decreased disruptive behavior;
improved work productivity

0.61

Behavioral peer interventions
(BPI)b

Interventions focused on peer
interactions/relationships; these are often group-
based interventions provided weekly and include
clinic-based social-skills training used either
alone or concurrently with behavioral parent
training and/or medication

Office-based interventions have produced minimal effects;
interventions have been of questionable social validity;
some studies of BPI combined with clinic-based BPT
found positive effects on parent ratings of ADHD
symptoms; no differences on social functioning or
parent ratings of social behavior have been revealed

a Effect size� (treatment median� control median)/control SD.
b The effect size for behavioral peer interventions is not reported, because the effect sizes for these studies represent outcomes associated with combined interventions. A lower effect size
means that they have less of an effect. The effect sizes found are considered moderate.
Adapted from Pelham W, Fabiano GA. J Clin Child Adolesc Psychol. 2008;37(1):184–214.
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Disability Education Act (IDEA).67 It is
helpful for clinicians to be aware of the
eligibility criteria in their state and
school district to advise families of
their options. Youths documented to
have ADHD can also get permission to
take college-readiness tests in an un-
timed manner by following appropri-
ate documentation guidelines.68

The effect of coexisting conditions on
ADHD treatment is variable. In some
cases, treatment of the ADHD resolves
the coexisting condition. For example,
treatment of ADHDmight resolve oppo-
sitional defiant disorder or anxiety.68

However, sometimes the co-occurring
condition might require treatment
that is in addition to the treatment for
ADHD. Some coexisting conditions can
be treated in the primary care setting,
but others will require referral and co-
management with a subspecialist.

Action statement 6: Primary care
clinicians should titrate doses of
medication for ADHD to achieve
maximum benefit withminimum ad-
verse effects (quality of evidence
B/strong recommendation).

Evidence Profile

● Aggregate evidence quality: B.

● Benefits: The optimal dose of medica-
tion is required to reduce core symp-
toms to or as close to the levels of chil-
dren without ADHD.

● Harms/risks/costs: Higher levels of
medication increase the chances of ad-
verse effects.

● Benefits-harms assessment: The im-
portance of adequately treating ADHD out-
weighs the risk of adverse effects.

● Value judgments: The committeemem-
bers included the effects of untreated
ADHD when deciding to make this
recommendation.

● Role of patient preferences: The fam-
ilies’ preferences and comfort need to
be taken into consideration in develop-
ing a titration plan.

● Exclusions: None.

● Intentional vagueness: None.

● Strength: strong recommendation.

The findings from the MTA study sug-
gested that more than 70% of children
and youth with ADHD respond to one of
the stimulant medications at an opti-
mal dose when a systematic trial is
used.65 Children in the MTA who were
treated in the community with care as
usual from whomever they chose or to
whom they had access received lower
doses of stimulants with less frequent
monitoring and had less optimal re-
sults.65 Because stimulants might pro-
duce positive but suboptimal effects at
a low dose in some children and youth,
titration to maximum doses that con-
trol symptoms without adverse effects
is recommended instead of titration
strictly on a milligram-per-kilogram
basis.

Education of parents is an important
component in the chronic illness
model to ensure their cooperation in
efforts to reach appropriate titration
(remembering that the parents them-
selves might be challenged signifi-
cantly by ADHD).69,70 The primary care
clinician should alert parents and chil-
dren that changing medication dose
and occasionally changing a medica-
tion might be necessary for optimal
medication management, that the pro-
cess might require a few months to
achieve optimal success, and that
medication efficacy should be system-
atically monitored at regular intervals.

Because stimulant medication effects
are seen immediately, trials of different
doses of stimulants can be accom-
plished in a relatively short time period.
Stimulant medications can be effectively
titrated on a 3- to 7-day basis.65

It is important to note that by the 3-year
follow-up of 14-month MTA interventions
(optimalmedicationsmanagement, opti-
mal behavioral management, the combi-
nation of the 2, or community treat-
ment), all differences among the initial 4

groupswereno longer present. After the
initial 14-month intervention, the chil-
dren no longer received the careful
monthly monitoring provided by the
study and went back to receiving care
from their community providers. Their
medications and doses varied, and a
number of them were no longer taking
medication. In children still on medica-
tion, the growth deceleration was only
seen for the first 2 years and was in the
range of 1 to 2 cm.

CONCLUSION

Evidence continues to be fairly clear
with regard to the legitimacy of the
diagnosis of ADHD and the appro-
priate diagnostic criteria and proce-
dures required to establish a diagno-
sis, identify co-occurring conditions,
and treat effectively with both behav-
ioral and pharmacologic interven-
tions. However, the steps required to
sustain appropriate treatments and
achieve successful long-term out-
comes still remain a challenge. To pro-
vide more detailed information about
how the recommendations of this
guideline can be accomplished, amore
detailed but less strongly evidence-
based algorithm is provided as a com-
panion article.

AREAS FOR FUTURE RESEARCH

Some specific research topics perti-
nent to the diagnosis and treatment of
ADHD or developmental variations or
problems in children and adolescents
in primary care to be explored include:

● identification or development of
reliable instruments suitable to
use in primary care to assess the
nature or degree of functional im-
pairment in children/adolescents
with ADHD and monitor improve-
ment over time;

● study of medications and other
therapies used clinically but not ap-
proved by the FDA for ADHD, such as
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electroencephalographic
biofeedback;

● determination of the optimal schedule
for monitoring children/adolescents
with ADHD, including factors for adjust-
ing that schedule according to age,
symptom severity, and progress
reports;

● evaluation of the effectiveness of
various school-based interventions;

● comparisons of medication use and
effectiveness in different ages, in-
cluding both harms and benefits;

● development of methods to involve
parents and children/adolescents
in their own care and improve ad-
herence to both behavior and medi-
cation treatments;

● standardized and documented tools
that will help primary care providers in
identifying coexisting conditions;

● development and determination of ef-
fective electronic and Web-based sys-
temstohelpgather information todiag-
nose andmonitor childrenwith ADHD;

● improved systems of communica-
tion with schools and mental health
professionals, as well as other com-
munity agencies, to provide effec-
tive collaborative care;

● evidence for optimal monitoring by

some aspects of severity, disability,
or impairment; and

● long-term outcomes of children first
identified with ADHD as preschool-
aged children.
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Attention-Deficit/Hyperactivity Disorder Clinical Practice 
Guideline Quick Reference Tools

• Action Statement Summary
 — ADHD: Clinical Practice Guideline for the Diagnosis, Evaluation, and Treatment  
of Attention-Deficit/Hyperactivity Disorder in Children and Adolescents

• ICD-9-CM/ICD-10-CM Coding Quick Reference for ADHD
• Bonus Features

 — ADHD Coding Fact Sheet for Primary Care Physicians
 — Continuum Model for ADHD

• AAP Patient Education Handouts
 — Understanding ADHD: Information for Parents About Attention-Deficit/Hyperactivity Disorder
 — Medicines for ADHD: Questions From Teens Who Have ADHD
 — What Is ADHD? Questions From Teens

Action Statement Summary
ADHD: Clinical Practice Guideline for the Diagnosis, 
Evaluation, and Treatment of Attention-Deficit/
Hyperactivity Disorder in Children and Adolescents

Action statement 1
The primary care clinician should initiate an evaluation 
for ADHD for any child 4 through 18 years of age who 
presents with academic or behavioral problems and 
symptoms of inattention, hyperactivity, or impulsivity 
(quality of evidence B/strong recommendation).

Action statement 2
To make a diagnosis of ADHD, the primary care clinician 
should determine that Diagnostic and Statistical Manual 
of Mental Disorders, Fourth Edition (DSM-IV-TR) criteria 
have been met (including documentation of impairment 
in more than 1 major setting), and information should 
be obtained primarily from reports from parents or 
guardians, teachers, and other school and mental health 
clinicians involved in the child’s care. The primary care 
clinician should also rule out any alternative cause (qual-
ity of evidence B/strong recommendation). 

Action statement 3

In the evaluation of a child for ADHD, the primary care 
clinician should include assessment for other conditions 
that might coexist with ADHD, including emotional or 
behavioral (eg, anxiety, depressive, oppositional defiant, 
and conduct disorders), developmental (eg, learning and 
language disorders or other neurodevelopmental disor-
ders), and physical (eg, tics, sleep apnea) conditions (qual-
ity of evidence B/strong recommendation). 

Action statement 4

The primary care clinician should recognize ADHD as a 
chronic condition and, therefore, consider children and 
adolescents with ADHD as children and youth with spe-
cial health care needs. Management of children and youth 
with special health care needs should follow the prin-

ciples of the chronic care model and the medical home 
(quality of evidence B/strong recommendation).

Action statement 5
Recommendations for treatment of children and youth 
with ADHD vary depending on the patient’s age. 

Action statement 5a
For preschool-aged children (4–5 years of age), the primary 
care clinician should prescribe evidence-based parent 
and/or teacher-administered behavior therapy as the 
first line of treatment (quality of evidence A/strong 
recommendation) and may prescribe methylphenidate 
if the behavior interventions do not provide significant 
improvement and there is moderate-to-severe continu-
ing disturbance in the child’s function. In areas in which 
evidence-based behavioral treatments are not available, 
the clinician needs to weigh the risks of starting medica-
tion at an early age against the harm of delaying diagnosis 
and treatment (quality of evidence B/recommendation).

Action statement 5b
For elementary school-aged children (6–11 years of age), the 
primary care clinician should prescribe FDA-approved 
medications for ADHD (quality of evidence A/strong 
recommendation) and/or evidence based parent- and/
or teacher-administered behavior therapy as treatment 
for ADHD, preferably both (quality of evidence B/strong 
recommendation). The evidence is particularly strong for 
stimulant medications and sufficient but less strong for 
atomoxetine, extended-release guanfacine, and extended-
release clonidine (in that order) (quality of evidence A/
strong recommendation). The school environment, pro-
gram, or placement is a part of any treatment plan.

Action statement 5c
For adolescents (12–18 years of age), the primary care 
clinician should prescribe FDA-approved medications 
for ADHD with the assent of the adolescent (quality of 
evidence A/strong recommendation) and may prescribe 
behavior therapy as treatment for ADHD (quality of evi-
dence C/recommendation), preferably both.
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Action statement 6
Primary care clinicians should titrate doses of medication 
for ADHD to achieve maximum benefit with minimum 
adverse effects (quality of evidence B/strong recommen-
dation).

Coding Quick Reference for ADHD

ICD-9-CM ICD-10-CM

314.00  Attention deficit disorder  
without hyperactivity

F90.0  Attention-deficit hyperactivity disorder, 
predominantly inattentive type

314.01  Attention deficit disorder  
with hyperactivity

F90.1  Attention-deficit hyperactivity disorder, 
predominantly hyperactive type
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ADHD Coding Fact Sheet for Primary Care Physicians 

Current Procedural Terminology (CPT®) 
 (Procedure) Codes

Initial assessment usually involves a lot of time determining the 
differential diagnosis, a diagnostic plan, and potential treatment 
options. Therefore, most pediatricians will report either an office 
or outpatient evaluation and management (E/M) code using time 
as the key factor or a consultation code for the initial assessment.

Physician Evaluation and Management Services
99201  Office or other outpatient visit, newa patient; 

self limited or minor problem, 10 min.
99202  low to moderate severity problem, 20 min.
99203  moderate severity problem, 30 min.
99204  moderate to high severity problem, 45 min.
99205  high severity problem, 60 min.
99211  Office or other outpatient visit, established patient; 

minimal problem, 5 min.
99212  self limited or minor problem, 10 min.
99213  low to moderate severity problem, 15 min.
99214  moderate severity problem, 25 min.
99215  moderate to high severity problem, 40 min.
99241  Office or other outpatient consultation,b–d new or 

established patient; self-limited or minor problem, 
15 min.

99242  low severity problem, 30 min.
99243  moderate severity problem, 45 min.
99244  moderate to high severity problem, 60 min.
99245  moderate to high severity problem, 80 min.
+99354  Prolonged physician services in office or other 

outpatient setting, with direct patient contact; first 
hour (use in conjunction with time-based codes 99201– 
99215, 99241–99245, 99301–99350, 90837)

+99355  each additional 30 min. (use in conjunction with 99354)
• Used when a physician provides prolonged services beyond 

the usual service (ie, beyond the typical time).
• Time spent does not have to be continuous.
• Prolonged service of less than 15 minutes beyond the first 

hour or less than 15 minutes beyond the final 30 minutes is 
not reported separately.

• If reporting E/M service based on time and not key factors 
(history, examination, medical decision-making), the physi-
cian must reach the typical time in the highest code in the 
code set being reported (eg, 99205, 99215, 99245) before 
face-to-face prolonged  services can be reported.

Reporting E/M Services Using “Time”
• When counseling or coordination of care dominates (more than 

50%) the physician/patient or family encounter (face-to-face time 
in the office or other outpatient setting or floor/unit time in the 
hospital or nursing facility), time shall be considered the key or 
controlling factor to qualify for a particular level of E/M services 
(CPT 2014 Professional Edition, p 10).

• This includes time spent with parties who have assumed respon-
sibility for the care of the patient or decision-making, whether or 
not they are family members (eg, foster parents, person acting in 
loco parentis, legal guardian). The extent of counseling or coor-
dination of care must be documented in the medical record (CPT 
2014 Professional Edition, p 10).

• For coding purposes, face-to-face time for these services is 
defined as only that time that the physician spends face-to-face 
with the patient or family. This includes the time in which the 
physician performs such tasks as obtaining a history, performing 
an examination, and counseling the patient (CPT 2014 Profes-
sional Edition, p 8).

• When codes are ranked in sequential typical times (eg, office-
based E/M services, consultation codes) and the actual time is 
between 2 typical times, the code with the typical time closest to 
the actual time is used (CPT 2014 Professional Edition, p xv).

 — Example: A physician sees an established patient in the 
office to discuss the current attention-deficit/hyperactivity 
disorder (ADHD) medication the patient was placed on. The 
total face-to-face time was 22 minutes, of which 15 minutes 
was spent in counseling the mom and patient. Because 
more than 50% of the total time was spent in counseling, the 
physician would report the E/M service based on time. The 
physician would report 99214 instead of 99213 because the 
total face-to-face time was closer to 99214 (25 minutes) than 
99213 (15 minutes).

ADHD Follow-up During a Routine Preventive 
Medicine Service
• A good time to follow up with a patient regarding his or her 

ADHD could be during a preventive medicine service.
• If the follow-up requires little additional work on behalf of the 

physician, it should be reported under the preventive medicine 
service rather than as a separate service.

• If the follow-up work requires an additional E/M service in addi-
tion to the preventive medicine service, it should be reported as 
a separate service.

• Chronic conditions should only be reported if they are separately 
addressed.

• When reporting a preventive medicine service in addition to an 
office-based E/M service and the services are significant and 
separately identifiable, modifier 25 will be required on the office-
based E/M service.

 — Example: A 12-year-old established patient presents for his 
routine preventive medicine service and while he and Mom 
are there, Mom asks about changing his ADHD medication 
because of some side effects he is experiencing. The physi-
cian completes the routine preventive medicine check and 
then addresses the mom’s concerns in a separate service. 
The additional E/M service takes 15 minutes, of which the 
physician spends about 10 minutes in counseling and coor-
dinating care; therefore, the E/M service is reported based on 
time.

 ~ Code 99394 and 99213-25 account for both E/M services 
and link each to the appropriate ICD-9-CM code.

 ~ Modifier 25 is required on the problem-oriented office 
visit code (eg, 99213) when it is significant and separately 
identifiable from another service. 

a  A new patient is one who has not received any professional services (face-to-face 
services) rendered by physicians and other qualified health care professionals 
who may report E/M services using one or more specific CPT codes from the 
physician/qualified health care professional or another physician/qualified 
health care professional of the exact same specialty and subspecialty who belongs 
to the same group practice, within the past 3 years (CPT 2014 Professional Edition, 
American Medical Association, p 4).

b Use of these codes (99241–99245) requires the following actions:
 1.  Written or verbal request for consultation is documented in the patient chart.
 2.  Consultant’s opinion as well as any services ordered or performed are docu-

mented in the patient chart.
 3.  Consultant’s opinion and any services that are performed are prepared in a 

written report, which is sent to the requesting physician or other appropriate 
source. 

c Patients/parents may not initiate a consultation.
d  For more information on consultation code changes for 2010, see www.aap.org/

moc/loadsecure.cfm/reimburse/PositiononMedicareConsultationPolicy.doc.

+ Codes are add-on codes, meaning they are reported separately in addition to the 
appropriate code for the service provided.

Current Procedural Terminology® 2013 American Medical Association.  
All Rights Reserved.
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+90836   with medical E/M services (Use in conjunction with 
99201–99255, 99304–99337, 99341–99350)

90837 Psychotherapy, 60 min with patient and/or family;
+90838   with medical E/M services (Use in conjunction with 

99201–99255, 99304–99337, 99341–99350)
+90785  Interactive complexity (Use in conjunction with codes 

for diagnostic psychiatric evaluation [90791, 90792], 
psychotherapy [90832, 90834, 90837], psychothera-
py when performed with an evaluation and manage-
ment service [90833, 90836, 90838, 99201–99255, 
99304–99337, 99341–99350], and group psycho-
therapy [90853])
• Refers to specific communication factors that 

 complicate the delivery of a psychiatric proce-
dure. Common factors include more difficult 
 communication with discordant or emotional 
 family members and engagement of young and 
verbally undeveloped or impaired patients. Typi-
cal encounters include

 — Patients who have other individuals legally 
responsible for their care

 — Patients who request others to be present or 
involved in their care such as translators, inter-
preters, or additional family members

 — Patients who require the involvement of other 
third parties such as child welfare agencies, 
schools, or probation officers 

90846 Family psychotherapy (without patient present)
90847  Family psychotherapy (conjoint psychotherapy) (with 

patient present)

Other Psychiatric Services/Procedures
90863  Pharmacologic management, including prescription 

and review of medication, when performed with psy-
chotherapy services (Use in conjunction with 90832, 
90834, 90837) 
• For pharmacologic management with psycho-

therapy services performed by a physician or 
other qualified health care professional who may 
report E/M codes, use the appropriate E/M codes 
99201–99255, 99281–99285, 99304–99337, 
99341–99350 and the appropriate psychotherapy 
with E/M service 90833, 90836,90838).

• Note code 90862 was deleted.
90887  Interpretation or explanation of results of psychiatric, 

other medical exams, or other accumulated data to 
family or other responsible persons, or advising them 
how to assist patient

90889  Preparation of reports on patient’s psychiatric status, 
history, treatment, or progress (other than for legal or 
consultative purposes) for other physicians, agencies, 
or insurance carriers

Psychological Testing
96101  Psychological testing (includes psychodiagnostic 

assessment of emotionality, intellectual abilities, 
personality and psychopathology, e.g., MMPI, Ror-
schach, WAIS), per hour of the psychologist’s or physi-
cian’s time, both face-to-face time administering tests 
to the patient and time interpreting these test results 
and preparing the report

96102  Psychological testing (includes psychodiagnostic 
assessment of emotionality, intellectual abilities, 

Physician Non–Face-to-Face Services
99339  Care Plan Oversight—Individual physician super-

vision of a patient (patient not present) in home, 
domiciliary or rest home (e.g., assisted living facility) 
requiring complex and multidisciplinary care modali-
ties involving regular physician development and/or 
revision of care plans, review of subsequent reports of 
patient status, review of related laboratory and other 
studies, communication (including telephone calls) 
for purposes of assessment or care decisions with 
health care professional(s), family member(s), sur-
rogate decision maker(s) (e.g., legal guardian) and/or 
key caregiver(s) involved in patient’s care, integra-
tion of new information into the medical treatment 
plan and/or adjustment of medical therapy, within a 
calendar month; 15–29 minutes

99340  30 minutes or more
99358a  Prolonged physician services without direct patient 

contact; first hour
+99359   each additional 30 min. (+ designated add-on code, use 

in conjunction with 99358)
99367  Medical team conference by physician with inter-

disciplinary team of health care professionals, patient 
and/or family not present, 30 minutes or more

99441  Telephone evaluation and management to patient, 
parent or guardian not originating from a related 
E/M service within the previous 7 days nor lead-
ing to an E/M service or procedure within the next 
24 hours or soonest available appointment; 5–10 min-
utes of medical discussion

99442  11–20 minutes of medical discussion
99443  21–30 minutes of medical discussion
99444  Online E/M service provided by a physician or other 

qualified health care professional to an established 
patient, guardian or health care provider not originat-
ing from a related E/M service provided within the 
previous 7 days, using the internet or similar elec-
tronic communications network

a This code (99358) is no longer an add-on service and can be reported alone.

Psychiatry
+90785   Interactive complexity (Use in conjunction with codes 

for diagnostic psychiatric evaluation [90791, 90792], 
psychotherapy [90832, 90834, 90837], psychothera-
py when performed with an evaluation and manage-
ment service [90833, 90836, 90838, 99201–99255, 
99304–99337, 99341–99350], and group psycho-
therapy [90853])

Psychiatric Diagnostic or Evaluative  
Interview Procedures
90791  Psychiatric diagnostic interview examination evalua-

tion
90792   Psychiatric diagnostic evaluation with medical ser-

vices

Psychotherapy
90832 Psychotherapy, 30 min with patient and/or family;
+90833   with medical E/M (Use in conjunction with 99201–

99255, 99304–99337, 99341–99350)
90834 Psychotherapy, 45 min with patient and/or family;

+ Codes are add-on codes, meaning they are reported separately in addition to the appropriate code for the service provided.

Current Procedural Terminology® 2013 American Medical Association. All Rights Reserved.
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personality and psychopathology, e.g., MMPI, Ror-
schach, WAIS), with qualified health care professional 
interpretation and report, administered by technician, 
per hour of technician time, face-to-face

96103  Psychological testing (includes psychodiagnostic 
assessment of emotionality, intellectual abilities, 
personality and psychopathology, e.g., MMPI, Ror-
schach, WAIS), administered by a computer, with 
qualified health care professional interpretation and re-
port

96110  Developmental screening, per standardized screen, 
with interpretation and report 

96111  Developmental testing (includes assessment of motor, 
language, social, adaptive and/or cognitive function-
ing by standardized instruments) with interpretation 
and report  

96116  Neurobehavioral status exam (clinical assessment 
of thinking, reasoning and judgment, eg, acquired 
knowledge, attention, language, memory, planning 
and problem solving, and visual spatial abilities), per 
hour of the psychologist’s or physician’s time, both 
face-to-face time with the patient and time interpret-
ing test results and preparing the report 

Nonphysician Provider (NPP) Services
99366  Medical team conference with interdisciplinary team 

of health care professionals, face-to-face with patient 
and/or family, 30 minutes or more, participation by a 
nonphysician qualified health care professional

99368  Medical team conference with interdisciplinary team 
of health care professionals, patient and/or family 
not present, 30 minutes or more, participation by a 
nonphysician qualified health care professional

96120  Neuropsychological testing (eg, Wisconsin Card Sort-
ing Test), administered by a computer, with qualified 
health care professional interpretation and report

96150  Health and behavior assessment performed by 
nonphysician provider (health-focused clinical inter-
views, behavior observations) to identify psychologi-
cal, behavioral, emotional, cognitive or social factors 
important to management of physical health prob-
lems, 15 min., initial assessment

96151  re-assessment
96152  Health and behavior intervention performed by non-

physician provider to improve patient’s health and 
well-being using cognitive, behavioral, social, and/or 
psychophysiological procedures designed to amelio-
rate specific disease-related problems, individual, 15 
min.

96153  group (2 or more patients)
96154  family (with the patient present)
96155  family (without the patient present)

Non–Face-to-Face Services: NPP
98966  Telephone assessment and management service 

provided by a qualified nonphysician health care pro-
fessional to an established patient, parent or guardian 
not originating from a related assessment and man-
agement service provided within the previous seven 
days nor leading to an assessment and management 
service or procedure within the next 24 hours or 
soonest available appointment;  

5–10 minutes of medical discussion
98967  11–20 minutes of medical discussion
98968  21–30 minutes of medical discussion
98969  Online assessment and management service provided 

by a qualified nonphysician health care professional 
to an established patient or guardian not originating 
from a related assessment and management service 
provided within the previous seven days nor using 
the internet or similar electronic communications net-
work 

Miscellaneous Services
99071  Educational supplies, such as books, tapes, or pam-

phlets, provided by the physician for the patient’s 
education at cost to the physician

International Classification of Diseases, Ninth 
Revision, Clinical Modification (ICD-9-CM)/ 
Diagnostic and Statistical Manual for Primary  
Care (DSM-PC) (Diagnosis) Codes
• Use as many diagnosis codes that apply to document the 

patient’s complexity and report the patient’s symptoms or 
adverse environmental circumstances. 

• Once a definitive diagnosis is established, report the appro-
priate definitive diagnosis code(s) as the primary code, plus 
any other symptoms that the patient is exhibiting as second-
ary diagnoses.

• Counseling diagnosis codes can be used when the patient 
is present or when counseling the parent(s) or guardian(s) 
when the patient is not physically present.

285.9 Anemia, unspecified
292.84  Drug-induced mood disorder (Add E-code to identify 

the drug)
293.84 Anxiety disorder in conditions classified elsewhere
296.81 Atypical manic disorder
296.90 Unspecified episodic mood disorder
299.00 Autistic disorder, current or active state
299.01 Autistic disorder, residual state
300.00 Anxiety state, unspecified
300.01 Panic disorder
300.02 Generalized anxiety disorder
300.20 Phobia, unspecified
300.23 Social phobia
300.29 Other isolated or specific phobia
300.4  Dysthymic disorder
300.9 Unspecified nonpsychotic mental disorder
304.3 Cannabis dependence
304.4  Amphetamine and other psychostimulant depen-

dence
304.9 Unspecified drug dependence

Substance Dependence/Abuse

For the following codes (305.0X–305.9X), fifth-digit subclassifica-
tion is as follows:
0 unspecified
1 continuous
2 episodic
3 in remission

+ Codes are add-on codes, meaning they are reported separately in addition to the appropriate code for the service provided.
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Nondependent Abuse of Drugs
305.0X Alcohol abuse
305.1X Tobacco use disorder
305.2X Cannabis abuse
305.3X Hallucinogenic abuse
305.4X Sedative, hypnotic or anxiolytic abuse
305.5X Opioid abuse
305.6X Cocaine abuse
305.7X  Amphetamine or related acting sympathomimetic 

abuse
305.8X Antidepressant type abuse
305.9X  Other mixed, or unspecified drug abuse (eg, caffeine 

intoxication, laxative habit)
307.0 Stuttering
307.20 Tic disorder, unspecified
307.21 Transient tic disorder
307.22 Chronic motor or vocal tic disorder
307.23 Tourette’s disorder
307.40 Nonorganic sleep disorder, unspecified
307.41 Transient disorder of initiating or maintaining sleep
307.42 Persistent disorder of initiating or maintaining sleep
307.46 Sleep arousal disorder
307.49 Other sleep disorder
307.50 Eating disorder, unspecified
307.52 Pica
307.6 Enuresis
307.9  Other and unspecified special symptoms or syn-

dromes, not elsewhere classified (NEC)
308.0 Predominant disturbance of emotions
309.0 Adjustment disorder with depressed mood
309.21 Separation anxiety disorder
309.24 Adjustment disorder with anxiety
309.3 Adjustment reaction; with disturbance of conduct
309.9 Unspecified adjustment reaction
310.2 Postconcussion syndrome
310.8  Other specified nonpsychotic mental disorders fol-

lowing organic brain damage
310.9  Unspecified nonpsychotic mental disorders following 

organic brain damage
312.00  Undersocialized conduct disorder, aggressive type; 

unspecified
312.30 Impulse control disorder, unspecified
312.81 Conduct disorder, childhood onset type
312.82 Conduct disorder, adolescent onset type
312.9 Unspecified disturbance of conduct
313.3 Relationship problems
313.81 Oppositional defiant disorder
313.83 Academic underachievement disorder
313.9  Unspecified emotional disturbance of childhood or 

adolescence
314.00  Attention-deficit disorder, without mention of hyper-

activity
314.01  Attention-deficit disorder, with mention of hyperac-

tivity
314.1  Hyperkinesis with developmental delay  

(Use additional code to identify any associated  
neurological disorder)

314.2 Hyperkinetic conduct disorder
314.8  Other specified manifestations of hyperkinetic syn-

drome
314.9 Unspecified hyperkinetic syndrome
315.00 Reading disorder, unspecified

315.01 Alexia
315.02 Developmental dyslexia
315.09 Specific reading disorder; other
315.1 Mathematics disorder
315.2 Specific learning difficulties; other
315.31 Expressive language disorder
315.32 Mixed receptive-expressive language disorder
315.34  Speech and language developmental delay due to 

hearing loss
315.39 Developmental speech or language disorder; other
315.4 Developmental coordination disorder
315.5 Mixed development disorder
315.8 Specified delays in development; other
315.9 Unspecified delay in development
317 Mild mental retardation
318.0 Moderate mental retardation
318.1 Severe mental retardation
318.2 Profound mental retardation
319 Unspecified mental retardation
389.03 Conductive hearing loss, middle ear
527.7  Disturbance of salivary secretion (eg, dry mouth/xe-

rostomia)
564.00 Constipation, unspecified
780.4 Dizziness
780.50 Sleep disturbances, unspecified
781.0 Abnormal involuntary movement (eg, tremor)
781.3 Lack of coordination
782.1 Rash and other nonspecific skin eruptions
783.1 Abnormal weight gain
783.21 Loss of weight
783.3 Feeding difficulties and mismanagement
783.42 Delayed milestones
783.43 Short stature
784.0 Headache
787.01 Nausea with vomiting
787.03 Vomiting
787.91 Diarrhea
788.36 Nocturnal enuresis
789.00 Abdominal pain, unspecified
984.9  Toxic effect of lead, unspecified lead compound  

(Use E code in addition)
The following diagnosis codes (V11.1–V79.9) are used to deal 
with occasions when circumstances other than a disease or an 
injury are recorded as diagnoses or problems. Some carriers may 
request supporting documentation for the reporting of V codes. 
These codes may also be reported in addition to the primary  
ICD-9-CM code to list any contributing factors or those factors 
that influence the person’s health status but are not in themselves 
a current illness or injury.
V11.1 Personal history of affective disorders
V11.8 Personal history of other mental disorders
V11.9 Personal history of unspecified mental disorders
V12.1 Personal history of a nutritional deficiency
V12.2  Personal history of endocrine, metabolic, and nutri-

tional disorders
V12.3  Personal history of diseases of blood and blood-form-

ing organs
V12.40  Unspecified disorder of the neurological system and 

sense organs
V12.49  Other disorders of the nervous system and sense 

organs
V12.69 Other disorders of the respiratory system
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V12.79 Other diseases of the digestive system
V13.6 Congenital malformations
V14.9  Personal history of allergy to unspecified  

medicinal agent
V15.0 Allergy, other than to medicinal agents
V15.41 History of physical abuse
V15.42 History of emotional abuse
V15.49 Other psychological trauma
V15.52 History of traumatic brain injury
V15.81 Noncompliance with medical treatment
V15.82 History of tobacco use
V15.86 Contact with and (suspected) exposure to lead
V17.0 Family history of psychiatric disorder
V18.2 Family history of anemia
V18.4 Family history of mental retardation
V40.0 Problems with learning
V40.1 Problems with communication (including speech)
V40.2 Mental problems; other
V40.3 Behavioral problems; other
V40.9 Mental or behavioral problems; unspecified
V58.69 Long-term (current) use of other medications
V60.0 Lack of housing
V60.1 Inadequate housing
V60.2  Inadequate material resources (eg, economic prob-

lem, poverty, NOS)
V60.81 Foster care
V61.20 Counseling for parent-child problem; unspecified
V61.23 Counseling for parent-biological child problem
V61.24 Counseling for parent-adopted child problem
V61.25  Counseling for parent (guardian)-foster child prob-

lem
V61.29 Counseling for parent-child problem; other
V61.41 Health problems within family; alcoholism
V61.42 Health problems within family; substance abuse
V61.49 Health problems within family; other
V61.8  Health problems within family; other specified family 

circumstances
V61.9  Health problems within family; unspecified family 

circumstances
V62.3 Educational circumstances
V62.4 Social maladjustment
V62.5 Legal circumstances
V62.81 Interpersonal problems, NEC
V62.89 Other psychological or physical stress; NEC, other
V62.9 Other psychosocial circumstance
V65.40 Counseling NOS
V65.49 Other specified counseling
V79.0 Special screening for depression
V79.2 Special screening for mental retardation
V79.3  Special screening for developmental handicaps in 

early childhood
V79.8  Special screening for other specified mental disorders 

and developmental handicaps
V79.9  Unspecified mental disorder and developmental 

handicapped

International Classification of Diseases, 10th 
 Revision, Clinical Modification (ICD-10-CM) Codes
• Use as many diagnosis codes that apply to document the 

patient’s complexity and report the patient’s symptoms and/
or adverse environmental circumstances. 

• Once a definitive diagnosis is established, report the appro-
priate definitive diagnosis code(s) as the primary code, plus 
any other symptoms that the patient is exhibiting as second-
ary diagnoses that are not part of the usual disease course or 
are considered incidental. 

• ICD-10-CM codes are only valid on or after October 1, 2014.

Depressive Disorders 
F34.1  Dysthymic disorder (depressive personality disorder, 

dysthymia neurotic depression)
F39 Mood (affective) disorder, unspecified 
F30.8 Other manic episode

Anxiety Disorders
F06.4  Anxiety disorder due to known physiological condi-

tions
F40.10 Social phobia, unspecified
F40.11 Social phobia, generalized 
F40.8  Phobic anxiety disorders, other (phobic anxiety disor-

der of childhood)
F40.9 Phobic anxiety disorder, unspecified
F41.1 Generalized anxiety disorder
F41.9 Anxiety disorder, unspecified 

Feeding and Eating Disorders/Elimination Disorders
F50.8 Eating disorders, other
F50.9 Eating disorder, unspecified
F98.0  Enuresis not due to a substance or known physiologi-

cal condition
F98.1  Encopresis not due to a substance or known physi-

ological condition
F98.3 Pica (infancy or childhood)

Impulse Disorders 
F63.9 Impulse disorder, unspecified

Trauma- and Stressor-Related Disorders
F43.20 Adjustment disorder, unspecified
F43.21 Adjustment disorder with depressed mood
F43.22 Adjustment disorder with anxiety
F43.23  Adjustment disorder with mixed anxiety and de-

pressed mood
F43.24 Adjustment disorder with disturbance of conduct

Neurodevelopmental/Other Developmental 
 Disorders
F70 Mild intellectual disabilities
F71 Moderate intellectual disabilities
F72 Severe intellectual disabilities
F73 Profound intellectual disabilities
F79 Unspecified intellectual disabilities
F80.0 Phonological (speech) disorder
F80.1 Expressive language disorder
F80.2 Mixed receptive-expressive language disorder
F80.4  Speech and language developmental delay due to 

hearing loss (code also hearing loss)
F80.81 Stuttering
F80.89  Other developmental disorders of speech and lan-

guage
F80.9  Developmental disorder of speech and language, 

unspecified
F81.0 Specific reading disorder
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F81.2 Mathematics disorder
F81.89 Other developmental disorders of scholastic skills
F82 Developmental coordination disorder
F88 Specified delays in development; other
F89 Unspecified delay in development
F81.9  Developmental disorder of scholastic skills, 

 unspecified

Behavioral/Emotional Disorders
F90.0  Attention-deficit hyperactivity disorder, predomi-

nantly inattentive type
F90.1  Attention-deficit hyperactivity disorder, predomi-

nantly hyperactive type
F90.8 Attention-deficit hyperactivity disorder, other type
F90.9  Attention-deficit hyperactivity disorder,  

unspecified type
F91.1 Conduct disorder, childhood-onset type
F91.2 Conduct disorder, adolescent-onset type
F91.3 Oppositional defiant disorder
F91.9 Conduct disorder, unspecified
F93.0 Separation anxiety disorder
F93.8  Other childhood emotional disorders (relationship 

problems)
F93.9 Childhood emotional disorder, unspecified 
F94.9 Childhood disorder of social functioning, unspecified
F95.0 Transient tic disorder
F95.1 Chronic motor or vocal tic disorder
F95.2 Tourette’s disorder
F95.9 Tic disorder, unspecified
F98.8  Other specified behavioral and emotional disorders 

with onset usually occurring in childhood and ado-
lescence (nail-biting, nose-picking, thumb-sucking)

Other
F07.81 Postconcussional syndrome
F07.89  Personality and behavioral disorders due to known 

physiological condition, other
F07.9  Personality and behavioral disorder due to known 

physiological condition, unspecified
F48.8 Nonpsychotic mental disorders, other (neurasthenia)
F48.9 Nonpsychotic mental disorders, unspecified
F45.41  Pain disorder exclusively related to psychological fac-

tors
F51.01 Primary insomnia
F51.02 Adjustment insomnia
F51.03 Paradoxical insomnia
F51.04 Psychophysiologic insomnia
F51.05  Insomnia due to other mental disorder (Code also 

associated mental disorder)
F51.09  Insomnia, other (not due to a substance or known 

physiological condition)
F51.3  Sleepwalking [somnambulism]
F51.4  Sleep terrors [night terrors]
F51.8 Other sleep disorders
F93.8 Childhood emotional disorders, other
R46.89  Other symptoms and signs involving appearance and 

behavior

Substance-Related and Addictive Disorders

If a provider documents multiple patterns of use, only one  
should be reported. Use the following hierarchy: use–abuse–de-
pendence (eg, if use and dependence are documented, only code 
for dependence).
When a minus symbol (-) is included in codes F10–F17, a last 
digit is required. Be sure to include the last digit from the follow-
ing list:
0 anxiety disorder
2 sleep disorder
8 other disorder
9 unspecified disorder

Alcohol
F10.10 Alcohol abuse, uncomplicated
F10.14 Alcohol abuse with alcohol-induced mood disorder
F10.159  Alcohol abuse with alcohol-induced psychotic disor-

der, unspecified
F10.18- Alcohol abuse with alcohol-induced 
F10.19  Alcohol abuse with unspecified alcohol-induced 

disorder
F10.20 Alcohol dependence, uncomplicated
F10.21 Alcohol dependence, in remission
F10.24  Alcohol dependence with alcohol-induced mood 

disorder 
F10.259  Alcohol dependence with alcohol-induced psychotic 

disorder, unspecified
F10.28- Alcohol dependence with alcohol-induced 
F10.29  Alcohol dependence with unspecified alcohol-in-

duced disorder
F10.94  Alcohol use, unspecified with alcohol-induced  

mood disorder
F10.959  Alcohol use, unspecified with alcohol-induced psy-

chotic disorder, unspecified
F10.98- Alcohol use, unspecified with alcohol-induced 
F10.99  Alcohol use, unspecified with unspecified alcohol-

induced disorder

Cannabis
F12.10 Cannabis abuse, uncomplicated
F12.18- Cannabis abuse with cannabis-induced 
F12.19  Cannabis abuse with unspecified cannabis-induced 

disorder
F12.20 Cannabis dependence, uncomplicated
F12.21 Cannabis dependence, in remission
F12.28- Cannabis dependence with cannabis-induced 
F12.29  Cannabis dependence with unspecified cannabis-

induced disorder
F12.90 Cannabis use, unspecified, uncomplicated
F12.98- Cannabis use, unspecified with 
F12.99  Cannabis use, unspecified with unspecified cannabis-

induced disorder

Sedatives
F13.10 Sedative, hypnotic or anxiolytic abuse, uncompli-
cated
F13.129  Sedative, hypnotic or anxiolytic abuse with intoxica-

tion, unspecified
F13.14  Sedative, hypnotic or anxiolytic abuse with sedative, 

hypnotic or anxiolytic-induced mood disorder
F13.18-  Sedative, hypnotic or anxiolytic abuse with sedative, 
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hypnotic or anxiolytic-induced 
F13.21  Sedative, hypnotic or anxiolytic dependence, in 

remission
F13.90  Sedative, hypnotic, or anxiolytic use, unspecified, 

uncomplicated
F13.94  Sedative, hypnotic or anxiolytic use, unspecified with 

sedative, hypnotic or anxiolytic-induced mood disor-
der

F13.98-  Sedative, hypnotic or anxiolytic use, unspecified with 
sedative, hypnotic or anxiolytic-induced 

F13.99  Sedative, hypnotic or anxiolytic use, unspecified 
with unspecified sedative, hypnotic or anxiolytic-
induced disorder

Stimulants (eg, Caffeine, Amphetamines) 
F15.10  Other stimulant (amphetamine-related disorders or 

caffeine) abuse, uncomplicated
F15.14  Other stimulant (amphetamine-related disorders or 

caffeine) abuse with stimulant-induced mood disor-
der

F15.18-  Other stimulant (amphetamine-related disorders or 
caffeine) abuse with stimulant-induced

F15.19  Other stimulant (amphetamine-related disorders 
or caffeine) abuse with unspecified stimulant-in-
duced disorder

F15.20  Other stimulant (amphetamine-related disorders or 
caffeine) dependence, uncomplicated

F15.21  Other stimulant (amphetamine-related disorders or 
caffeine) dependence, in remission

F15.24  Other stimulant (amphetamine-related disorders 
or caffeine) dependence with stimulant-induced 
mood disorder

F15.28-  Other stimulant (amphetamine-related disorders or 
caffeine) dependence with stimulant-induced 

F15.29  Other stimulant (amphetamine-related disorders or 
caffeine) dependence with unspecified stimulant-
induced disorder

F15.90  Other stimulant (amphetamine-related disorders or 
caffeine) use, unspecified, uncomplicated

F15.94  Other stimulant (amphetamine-related disorders or 
caffeine) use, unspecified with stimulant-induced 
mood disorder

F15.98-  Other stimulant (amphetamine-related disorders or 
caffeine) use, unspecified with stimulant-induced 

F15.99  Other stimulant (amphetamine-related disorders or 
caffeine) use, unspecified with unspecified stimulant-
induced disorder

Nicotine (eg, Cigarettes) 
F17.200 Nicotine dependence, unspecified, uncomplicated
F17.201 Nicotine dependence, unspecified, in remission
F17.203 Nicotine dependence unspecified, with withdrawal
F17.20- Nicotine dependence, unspecified, with 
F17.210 Nicotine dependence, cigarettes, uncomplicated
F17.211 Nicotine dependence, cigarettes, in remission
F17.213 Nicotine dependence, cigarettes, with withdrawal
F17.218- Nicotine dependence, cigarettes, with 

Symptoms, Signs, and Ill-Defined Conditions
• Use these codes in absence of a definitive mental diagnosis or 

when the sign or symptom is not part of the disease course or 

considered incidental.
G47.9 Sleep disorder, unspecified
H90.0 Conductive hearing loss, bilateral
H90.11  Conductive hearing loss, unilateral, right ear, with 

unrestricted hearing on the contralateral side
H90.12  Conductive hearing loss, unilateral, left ear, with 

unrestricted hearing on the contralateral side
K11.7 Disturbance of salivary secretions
K59.00 Constipation, unspecified 
N39.44 Nocturnal enuresis
R10.0 Acute abdomen pain
R11.11 Vomiting without nausea
R11.2 Nausea with vomiting, unspecified
R19.7 Diarrhea, unspecified
R21 Rash, NOS
R25.0 Abnormal head movements
R25.1 Tremor, unspecified
R25.3 Twitching, NOS
R25.8 Other abnormal involuntary movements
R25.9 Unspecified abnormal involuntary movements
R27.8 Other lack of coordination (excludes ataxia)
R27.9 Unspecified lack of coordination
R41.83 Borderline intellectual functioning
R42 Dizziness
R48.0 Alexia/dyslexia, NOS
R51 Headache
R62.0 Delayed milestone in childhood
R62.52 Short stature (child)
R63.3 Feeding difficulties
R63.4 Abnormal weight loss
R63.5 Abnormal weight gain
R68.2 Dry mouth, unspecified
T56.0X1A  Toxic effect of lead and its compounds, accidental 

(unintentional), initial encounter

Z Codes

Z codes represent reasons for encounters. Categories Z00–Z99 are 
provided for occasions when circumstances other than a disease, 
injury, or external cause classifiable to categories A00–Y89 are 
recorded as diagnoses or problems. This can arise in 2 main ways.
1. When a person who may or may not be sick encounters the 

health services for some specific purpose, such as to receive 
limited care or service for a current condition, to donate an 
organ or tissue, to receive prophylactic vaccination (immuni-
zation), or to discuss a problem that is in itself not a disease 
or an injury.

2. When some circumstance or problem is present which influ-
ences the person’s health status but is not in itself a current 
illness or injury.

Z13.89 Encounter for screening for other disorder
Z55.0 Illiteracy and low-level literacy
Z55.2 Failed school examinations
Z55.3 Underachievement in school
Z55.4  Educational maladjustment and discord with teach-

ers and classmates
Z55.8 Other problems related to education and literacy
Z55.9  Problems related to education and literacy, unspeci-

fied (Z55 codes exclude those conditions reported 
with F80–F89)

Z62.0 Inadequate parental supervision and control
Z60.4 Social exclusion and rejection
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Z60.8 Other problems related to social environment
Z60.9 Problem related to social environment, unspecified
Z62.21 Foster care status (child welfare)
Z62.6 Inappropriate (excessive) parental pressure
Z62.810  Personal history of physical and sexual abuse in 

childhood
Z62.811 Personal history of psychological abuse in childhood
Z62.820 Parent-biological child conflict
Z62.821 Parent-adopted child conflict
Z62.822 Parent-foster child conflict
Z63.72 Alcoholism and drug addiction in family
Z63.8  Other specified problems related to primary support 

group
Z65.3 Problems related to legal circumstances
Z71.89 Counseling, other specified 
Z71.9 Counseling, unspecified 
Z72.0 Tobacco use
Z77.011 Contact with and (suspected) exposure to lead
Z79.899 Other long term (current) drug therapy
Z81.0  Family history of intellectual disabilities (conditions 

classifiable to F70–F79)
Z81.8  Family history of other mental and behavioral disor-

ders
Z83.2  Family history of diseases of the blood and blood-

forming organs (anemia) (conditions classifiable to 
D50–D89)

+ Codes are add-on codes, meaning they are reported separately in addition to the appropriate code for the service provided.

Current Procedural Terminology® 2013 American Medical Association. All Rights Reserved.

Z86.2  Personal history of diseases of the blood and blood-
forming organs 

Z86.39  Personal history of other endocrine, nutritional, and 
metabolic disease

Z86.59  Personal history of other mental and behavioral dis-
orders

Z86.69  Personal history of other diseases of the nervous 
system and sense organs

Z87.09  Personal history of other diseases of the respiratory 
system

Z87.19  Personal history of other diseases of the digestive 
system

Z87.798  Personal history of other (corrected) congenital mal-
formations

Z87.820 Personal history of traumatic brain injury
Z88.9  Allergy status to unspecified drugs, medicaments, 

and biological substances status
Z91.09  Other allergy status, other than to drugs and biologi-

cal substances
Z91.128  Patient’s intentional underdosing of medication regi-

men for other reason (report drug code)
Z91.138  Patient’s unintentional underdosing of medication 

regimen for other reason (report drug code)
Z91.14  Patient’s other noncompliance with medication regi-

men
Z91.19  Patient’s noncompliance with other medical treat-

ment and regimen
Z91.411 Personal history of adult psychological abuse
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Continuum Model for ADHD
The following continuum model from Coding for Pediatrics 2014 has been devised to express the various levels of service 
for ADHD. This model demonstrates the cumulative effect of the key criteria for each level of service using a single diag-
nosis as the common denominator. It also shows the importance of other variables, such as patient age, duration and 
severity of illness, social contexts, and comorbid conditions that often have key roles in pediatric cases.

Quick Reference for Office or Other Outpatient Codes Used in Continuum for ADHDa 

E/M Code Level History Examination MDM Time

99211b NA NA NA 5 minutes

99212 Problem-focused Problem-focused Straightforward 10 minutes

99213 Expanded problem-
focused

Expanded problem-
focused

Low 15 minutes

99214 Detailed Detailed Moderate 25 minutes

99215 Comprehensive Comprehensive High 40 minutes

Abbreviations: E/M, evaluation and management; MDM, medical decision-making; NA, not applicable.
a Use of a code level requires that you meet or exceed 2 of the 3 key components based on medical necessity.  
b Low level E/M service that may not require the presence of a physician. 

Adapted from American Academy of Pediatrics. Coding for Pediatrics 2014: A Manual for Pediatric Documentation and Payment. 19th ed.  
Elk Grove Village, IL: American Academy of Pediatrics; 2014.
Current Procedural Terminology (CPT®) 5-digit codes, nomenclature, and other data are copyright 2013 American Medical Association (AMA).  
All Rights Reserved.
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Understanding ADHD:
Information for Parents About  
Attention-Deficit/Hyperactivity Disorder

Almost all children have times when their behavior veers out of control. They 
may speed about in constant motion, make noise nonstop, refuse to wait their 
turn, and crash into everything around them. At other times they may drift as if 
in a daydream, failing to pay attention or finish what they start. 
 However, for some children, these kinds of behaviors are more than an 
occasional problem. Children with attention-deficit/hyperactivity disorder 
(ADHD) have behavior problems that are so frequent and severe that they 
interfere with their ability to live normal lives. 
 These children often have trouble getting along with siblings and other 
children at school, at home, and in other settings. Those who have trouble 
paying attention usually have trouble learning. An impulsive nature may put 
them in actual physical danger. Because children with ADHD have difficulty 
controlling this behavior, they may be labeled “bad kids” or “space cadets.”
 Left untreated, some of the children with ADHD will continue to have 
 serious, lifelong  problems, such as poor grades in school, run-ins with the law, 
failed relationships, and the inability to keep a job.
 Effective treatment is available. If your child has ADHD, your pedia trician  
can offer a long-term treatment plan to help your child lead a happy and 
healthy life. As a parent, you have a very important role in this treatment. 

What is ADHD?
ADHD is a condition of the brain that makes it difficult for children to control 
their behavior. It is one of the most common chronic con ditions of childhood. 
It affects 4% to 12% of school-aged children. About 3 times more boys than 
girls are diagnosed with ADHD. 
 The condition affects behavior in specific ways.

What are the symptoms of ADHD?
ADHD includes 3 groups of behavior symptoms: inattention, hyperactivity, and 
impulsivity. Table 1 explains these symptoms.

Are there different types of ADHD?
Not all children with ADHD have all the symptoms. They may have one or more 
of the symptom groups listed in Table 1. The symptoms usually are  classified 
as the following types of ADHD:
•	 Inattentive only (formerly known as attention-deficit disorder [ADD])—

Children with this form of ADHD are not overly active. Because they do not 
disrupt the classroom or other activities, their symptoms may not be 
noticed. Among girls with ADHD, this form is more common.

•	 Hyperactive/Impulsive—Children with this type of ADHD show both 
hyperactive and impulsive behavior, but can pay attention. They are the 
least common group and are frequently younger.

•	 Combined Inattentive/Hyperactive/Impulsive—Children with this type 
of ADHD show a number of symptoms in all 3 dimensions. It is the type 
that most people think of when they think of ADHD.

How can I tell if my child has ADHD?
Remember, it is normal for all children to show some of these symptoms from 
time to time. Your child may be reacting to stress at school or home. She may be 
bored or going through a difficult stage of life. It does not mean she has ADHD.
 Sometimes a teacher is the first to notice inattention, hyperactivity, and/or 
impulsivity and bring these symptoms to the parents’ attention. 
 Perhaps questions from your pediatrician raised the issue. At routine visits, 
pediatricians often ask questions such as
•	 How is your child doing in school?
•	 Are there any problems with learning that you or your child’s  teachers 

have seen?

Table 1. Symptoms of ADHD

Symptom How a child with this symptom may behave

Inattention Often has a hard time paying attention, daydreams

Often does not seem to listen 

Is easily distracted from work or play

Often does not seem to care about details, makes careless 
mistakes

Frequently does not follow through on instructions or finish 
tasks

Is disorganized

Frequently loses a lot of important things

Often forgets things

Frequently avoids doing things that require ongoing mental 
effort

Hyperactivity Is in constant motion, as if “driven by a motor”

Cannot stay seated

Frequently squirms and fidgets

Talks too much

Often runs, jumps, and climbs when this is not permitted

Cannot play quietly

Impulsivity Frequently acts and speaks without thinking

May run into the street without looking for traffic first

Frequently has trouble taking turns

Cannot wait for things

Often calls out answers before the question is complete

Frequently interrupts others



38 SECTION 1/CLINICAL PRACTICE GUIDELINES

•	 Is your child happy in school?
•	 Is your child having problems completing class work or homework?
•	 Are you concerned with any behavior problems in school, at home, or 

when your child is playing with friends?

 Your answers to these questions may lead to further evaluation for ADHD.
If your child has shown symptoms of ADHD on a regular basis for more than 6 
months, discuss this with your pediatrician. 

Diagnosis
Your pediatrician will determine whether your child has ADHD using standard 
guidelines developed by the American Academy of Pediatrics. These diagnosis 
guidelines are specifically for children 4 to 18 years of age.
 It is difficult to diagnose ADHD in children younger than 4 years. This 
is because younger children change very rapidly. It is also more difficult to 
 diagnose ADHD once a child becomes a teenager.
 There is no single test for ADHD. The process requires several steps and 
involves gathering a lot of information from multiple sources. You, your child, 
your child’s school, and other caregivers should be involved in assessing your 
child’s behavior. 
 Children with ADHD show signs of inattention, hyperactivity, and/
or impulsivity in specific ways. (See the behaviors listed in Table 1.) Your 
pediatrician will look at how your child’s behavior compares to that of other 
children her own age, based on the information reported about your child by 
you, her teacher, and any other caregivers who spend time with your child, 
such as coaches or child care workers.
 To confirm a diagnosis of ADHD, symptoms
•	 Occur in more than one setting, such as home, school, and social 

situations and cause some impairment
•	 Significantly impair your child’s ability to function in some of the activities 

of daily life, such as schoolwork, relationships with you and her brothers 
and/or sisters, and relationships with friends or in her ability to function in 
groups such as sports teams

•	 Start before the child reaches 7 years of age (However, these may not be 
recognized as ADHD symptoms until a child is older.)

•	 Have continued for more than 6 months

 In addition to looking at your child’s behavior, your pediatrician will do a 
physical and neurologic examination. A full medical history will be needed to 
put your child’s behavior in context and screen for other conditions that may 
affect her behavior. Your pediatrician also will talk with your child about how 
she acts and feels. 

 Your pediatrician may refer your child to a pediatric subspecialist or mental 
health clinician if there are concerns in one of the following areas:
•	 Intellectual disability (mental retardation)
•	 Developmental disorder such as speech problems, motor problems,  

or a learning disability
•	 Chronic illness being treated with a medication that may interfere  

with learning
•	 Trouble seeing and/or hearing
•	 History of abuse
•	 Major anxiety or major depression
•	 Severe aggression
•	 Possible seizure disorder
•	 Possible sleep disorder

How can parents help with the diagnosis?
As a parent, you will provide crucial information about your child’s behavior 
and how it affects her life at home, in school, and in other social settings. Your 
pediatrician will want to know what symptoms your child is showing, how 
long the symptoms have occurred, and how the behavior affects your child 
and your family. You may need to fill in checklists or rating scales about your 
child’s behavior.
 In addition, sharing your family history can offer important clues about your 
child’s condition.

How will my child’s school be involved?
For an accurate diagnosis, your pediatrician will need to get information about 
your child directly from your child’s classroom teacher or another school 
professional. Children at least 4 years of age and older spend many  
of their waking hours at preschool or school. Teachers provide valuable 
insights. Your child’s teacher may write a report or discuss the following 
with your pediatrician:
•	 Your child’s behavior in the classroom
•	 Your child’s learning patterns
•	 How long the symptoms have been a problem
•	 How the symptoms are affecting your child’s progress at school
•	 Ways the classroom program is being adapted to help your child
•	 Whether other conditions may be affecting the symptoms 

 In addition, your pediatrician may want to see report cards, standardized 
tests, and  samples of your child’s schoolwork.

How will others who care for my child  
be involved?
Other caregivers may also provide important information about your child’s 
behavior. Former teachers, religious and scout leaders, or  coaches may have 
valuable input. If your child is homeschooled, it is especially important to 
assess his behavior in settings outside of the home. 
 Your child may not behave the same way at home as he does in other 
 settings. Direct information about the way your child acts in more than one 
setting is required. It is important to consider other possible causes of your 
child’s symptoms in these settings. 
 In some cases, other mental health care professionals may also need to be 
involved in gathering information for the diagnosis.

Keep safety in mind
If your child shows any symptoms of ADHD, it is very important that you 
pay close attention to safety. A child with ADHD may not always be aware 
of dangers and can get hurt easily. Be  especially  careful around
•	 Traffic
•	 Firearms
•	 Swimming pools
•	 Tools such as lawn mowers
•	 Poisonous chemicals, cleaning supplies, or medicines
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Coexisting  conditions
As part of the diagnosis, your  pediatrician will look for other conditions that 
show the same types of symptoms as ADHD. Your child may simply have a 
different condition or ADHD and another condition. Most children who have 
been diagnosed with ADHD have at least one coexisting condition.
 Common coexisting conditions include
•	 Learning disabilities—Learning disabilities are conditions that make  

it  difficult for a child to master specific skills such as reading or math. 
ADHD is not a learning disability. However, ADHD can make it hard  
for a child to do well in school. Diagnosing learning disabilities requires 
evaluations, such as IQ and academic achievement tests, and requires 
 educational interventions.

•	 Oppositional defiant disorder or conduct disorder—Up to 35% of 
 children with ADHD also have oppositional defiant disorder or conduct 
disorder. Children with oppositional defiant disorder tend to lose their 
temper easily and annoy people on purpose and are defiant and hostile 
toward authority figures. Children with conduct disorder break rules, 
destroy property, get suspended or expelled from school, and violate the 
rights of other people. Children with coexisting conduct disorder are at 
much higher risk for getting into trouble with the law or having substance 
abuse problems than children who have only ADHD. Studies show that 
this type of coexisting condition is more common among children with the 
primarily hyperactive/impulsive and combination types of ADHD. Your 
pediatrician may recommend behavioral therapy for your child if she has 
this condition.

•	 Mood disorders/depression—About 18% of children with ADHD also 
have mood disorders such as depression or bipolar disorder (formerly 
called manic depression). There is frequently a family  history of these 
types of disorders. Coexisting mood dis orders may put children at higher 
risk for suicide, especially during the teenage years. These disorders are 
more common among children with  inattentive and combined types of 
ADHD. Children with mood disorders or depression often require additional 
inter ventions or a different type of medication than those normally used to 
treat ADHD. 

•	 Anxiety disorders—These affect about 25% of children with ADHD. 
Children with anxiety disorders have extreme feelings of fear, worry, or 
panic that make it difficult to function. These disorders can produce 
 physical symptoms such as racing pulse, sweating, diarrhea, and nausea. 
Counseling and/or different medication may be needed to treat these 
coexisting conditions.

•	 Language disorders—Children with ADHD may have difficulty with 
how they use language. It is referred to as a pragmatic language disorder. 
It may not show up with standard tests of language. A speech and 
language clinician can detect it by observing how a child uses language in 
her day-to-day activities.

Are there other tests for ADHD?
You may have heard theories about other tests for ADHD. There are no other 
proven tests for ADHD at this time.  
 Many theories have been presented, but studies have shown that the 
following tests have little value in diagnosing an individual child:
•	 Screening for high lead levels in the blood
•	 Screening for thyroid problems
•	 Computerized continuous performance tests
•	 Brain imaging studies such as CAT scans, MRIs, etc
•	 Electroencephalogram (EEG) or brain-wave test

 While these tests are not helpful in diagnosing ADHD, your pediatrician 
may see other signs or symptoms in your child that warrant blood tests, brain 
imaging studies, or an EEG. 

What causes ADHD?
ADHD is one of the most studied conditions of childhood, but ADHD may be 
caused by a number of things.
 Research to date has shown
•	 ADHD is a neurobiological condition whose symptoms are also dependent 

on the child’s environment.
•	 A lower level of activity in the parts of the brain that control attention  

and activity level may be associated with ADHD.
•	 ADHD frequently runs in families. Sometimes a parent is diagnosed with 

ADHD at the same time as the child.
•	 In very rare cases, toxins in the environment may lead to ADHD. For 

instance, lead in the body can affect child development and behavior. 
Lead may be found in many places, including homes built before 1978 
when lead was added to paint.

•	 Significant head injuries may cause ADHD in some cases.
•	 Prematurity increases the risk of developing ADHD.
•	 Prenatal exposures, such as alcohol or nicotine from smoking, increase 

the risk of developing ADHD.

 There is little evidence that ADHD is caused by
•	 Eating too much sugar
•	 Food additives
•	 Allergies
•	 Immunizations

Treatment
Once the diagnosis is confirmed, the outlook for most children who receive 
treatment for ADHD is encouraging. There is no specific cure for ADHD, but 
there are many treatment options available.  
 Each child’s treatment must be tailored to meet his individual needs.  
In most cases, treatment for ADHD should include
•	 A long-term management plan with 

 — Target outcomes for behavior
 — Follow-up activities
 — Monitoring

•	 Education about ADHD
•	 Teamwork among doctors, parents, teachers, caregivers, other health care 

professionals, and the child
•	 Medication
•	 Behavior therapy including parent training 
•	 Individual and family counseling

 Treatment for ADHD uses the same principles that are used to treat other 
chronic conditions like asthma or diabetes. Long-term planning is needed 
because these conditions are not cured. Families must manage them on an 
ongoing basis. In the case of ADHD, schools and other caregivers must also 
be involved in managing the condition.
 Educating the people involved about ADHD is a key part of treating 
your child. As a parent, you will need to learn about ADHD. Read about the 
condition and talk to people who understand it. This will help you manage the 
ways ADHD affects your child and your family on a day-to-day basis. It will 
also help your child learn to help himself.
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Setting target outcomes
At the beginning of treatment, your pediatrician should help you set around 
3 target outcomes (goals) for your child’s behavior. These  target outcomes will 
guide the treatment plan. Your child’s target  outcomes should focus on helping 
her function as well as possible at home, at school, and in your  community. You 
need to identify what behaviors are most preventing your child from success.
 The following are examples of target outcomes:
•	 Improved relationships with parents, siblings, teachers, and friends  

(eg, fewer arguments with brothers or sisters or being invited more 
 frequently to friends’ houses or parties)

•	 Better schoolwork (eg, completing class work or homework  assignments)
•	 More independence in self-care or homework (eg, getting ready for school 

in the morning without supervision)
•	 Improved self-esteem (eg, increase in feeling that she can get her 

work done)
•	 Fewer disruptive behaviors (eg, decrease in the number of times she 

 refuses to obey rules)
•	 Safer behavior in the community (eg, when crossing streets)

 The target outcomes should be 
•	 Realistic
•	 Something your child will be able to do
•	 Behaviors that you can observe and count (eg, with rating scales)

 Your child’s treatment plan will be set up to help her achieve these goals.

Medication
For most children, stimulant medications are a safe and effective way 
to relieve ADHD symptoms. As glasses help people focus their eyes to see, 
these medications help children with ADHD focus their thoughts better and 
ignore distractions. This makes them more able to pay attention and control 
their behavior. 
 Stimulants may be used alone or combined with behavior therapy. Studies 
show that about 80% of children with ADHD who are treated with stimulants 
improve a great deal once the right medication and dose are determined.
 Two forms of stimulants are available: immediate-release (short-acting) 
and extended-release (intermediate-acting and long-acting). (See Table 
2.) Immediate-release medications usually are taken every 4 hours, when 
 needed. They are the cheapest of the medications. Extended-release medi-
cations usually are taken once in the morning.
 Children who use extended-release forms of stimulants can avoid taking 
medication at school or after school. It is important not to chew or crush 
extended-release capsules or tablets. However, extended-release capsules 
that are made up of beads can be opened and sprinkled on food for children 
who have difficulties swallowing tablets or capsules.
 There are 2 newer medications that have been approved by the Food  
and Drug Administration (FDA) that are non-stimulants. Non-stimulants  
can be tried when stimulant medications don’t work or cause bothersome 
side effects.

Which medication is best for my child?
It may take some time to find the best medication, dosage, and  schedule for 
your child.
 Your child may need to try different types of stimulants or other 
 medication. Some children respond to one type of stimulant but not another. 

 The amount of medication (dosage) that your child needs also may need to be 
adjusted. The dosage is not based solely on his weight. Your pediatrician will vary 
the dosage over time to get the best results and control possible side effects.
 The medication schedule also may be adjusted depending on the target 
 outcome. For example, if the goal is to get relief from symptoms mostly at 
school, your child may take the medication only on school days.
 It is important for your child to have regular medical checkups to  monitor 
how well the medication is working and check for possible side effects.

What side effects can stimulants cause?
Side effects occur sometimes. These tend to happen early in treatment 
and are usually mild and short-lived, but in rare cases can be prolonged 
or more severe. 
 The most common side effects include
•	 Decreased appetite/weight loss
•	 Sleep problems
•	 Social withdrawal

Table 2. Common medications

Type of 
 medication

Brand 
name Generic name Duration

Short-acting 
amphetamine 
stimulants

Adderall Mixed amphetamine 
salts

4 to 6 hours

Dexedrine Dextroamphetamine 4 to 6 hours

Dextrostat Dextroamphetamine 4 to 6 hours

Short-acting 
methylphenidate 
stimulants

Focalin Dexmethylphenidate 4 to 6 hours

Methylin Methylphenidate 
 (tablet, liquid, and 
chewable tablets)

3 to 5 hours

Ritalin Methylphenidate 3 to 5 hours

Intermediate-
acting 
methylphenidate 
stimulants

Metadate CD Extended-release 
methylphenidate

6 to 8 hours

Ritalin LA Extended-release 
methylphenidate

6 to 8 hours

Long-acting 
amphetamine 
stimulants 

Adderall-XR Extended-release 
amphetamine

10 to 12 hours

Dexedrine 
Spansule

Extended-release 
amphetamine

6+ hours

Vyvanse Lisdexamfetamine 10 to 12 hours

Long-acting 
methylphenidate 
stimulants 

Concerta Extended-release 
methylphenidate

10 to 12 hours

Daytrana Extended-release 
methylphenidate 
(skin patch)

11 to 12 hours

Focalin XR Extended-release 
 dexmethylphenidate

8 to 12 hours

Long-acting 
non-stimulants

Intuniv Guanfacine 24 hours

Strattera Atomoxetine 24 hours

Products are mentioned for informational purposes only and do not imply an endorsement by 
the American Academy of Pediatrics. Your doctor or pharmacist can provide you with important 
safety information for the products listed.
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 Some less common side effects include
•	 Rebound effect (increased activity or a bad mood as the medication 

wears off)
•	 Transient muscle movements or sounds called tics 
•	 Minor growth delay

 Very rare side effects include
•	 Significant increase in blood pressure or heart rate
•	 Bizarre behaviors

 The same sleep problems do not exist for atomoxetine, but initially it may 
make your child sleepy or upset her stomach. There have been very rare 
cases of atomoxetine needing to be stopped because it was causing liver 
 damage. Rarely atomoxetine increased thoughts of suicide. Guanfacine can 
cause drowsiness, fatigue, or a decrease in blood pressure.
 More than half of children who have tic disorders, such as Tourette 
syndrome, also have ADHD. Tourette syndrome is an inherited condition 
associated with frequent tics and unusual vocal sounds. The effect of 
stimulants on tics is not predictable, although most studies indicate that 
stimulants are safe for children with ADHD and tic disorders in most cases. It 
is also possible to use atomoxetine or guanfacine for  children with ADHD and 
Tourette syndrome. Most side effects can be relieved by
•	 Changing the medication dosage
•	 Adjusting the schedule of medication
•	 Using a different stimulant or trying a non-stimulant (See Table 2.)

 Close contact with your pediatrician is required until you find the best 
 medication and dose for your child. After that, periodic monitoring by your 
doctor is important to maintain the best effects. To monitor the effects of  
the medication, your pediatrician will probably have you and your child’s 
teacher(s) fill out behavior rating scales; observe changes in your child’s  target 
goals; notice any side effects; and monitor your child’s height, weight, pulse, 
and blood pressure.
 Stimulants, atomoxetine, and guanfacine may not be an option for 
children who are taking certain other medications or who have some medical 
conditions, such as congenital heart disease.

Behavior therapy
Most experts recommend using both medication and behavior therapy to treat 
ADHD. This is known as a multimodal treatment approach.
 There are many forms of behavior therapy, but all have a common goal—
to change the child’s physical and social environments to help the child 
improve his behavior.
 Under this approach, parents, teachers, and other caregivers learn better 
ways to work with and relate to the child with ADHD. You will learn how to 
set and enforce rules, help your child understand what he needs to do, use 
discipline effectively, and encourage good behavior. Your child will learn better ways 
to control his behavior as a result. You will learn how to be more consistent.
 Table 3 shows specific behavior therapy techniques that can be effective 
with children with ADHD.
 Behavior therapy recognizes the limits that having ADHD puts on a child.  
It focuses on how the important people and places in the child’s life can 
adapt to encourage good behavior and discourage unwanted behavior. It is 
different from play therapy or other therapies that focus mainly on the child 
and his emotions.

How can I help my child control her behavior?
As the child’s primary caregivers, parents play a major role in behavior 
 therapy. Parent training is available to help you learn more about ADHD and 
specific, positive ways to respond to ADHD-type behaviors. This will help 
your child improve. In many cases parenting classes with other parents 
will be sufficient, but with more challenging children, individual work with a 
counselor/coach may be needed.
 Taking care of yourself also will help your child. Being the parent of a  
child with ADHD can be tiring and trying. It can test the limits of even the best 
parents. Parent training and support groups made up of other families who are 
dealing with ADHD can be a great source of help. Learn stress- management 
techniques to help you respond calmly to your child. Seek counseling if you 
feel overwhelmed or hopeless.
 Ask your pediatrician to help you find parent training, counseling, and 
support groups in your community. Additional resources are listed at the end 
of this publication.  

Principles for behavior therapy
Behavior therapy has 3 basic principles. 
1.  Set specific doable goals. Set clear and reasonable goals for your 

child, such as staying focused on homework for a  certain time or 
sharing toys with friends.

2.  Provide rewards and consequences. Give your child a  specified 
reward (positive reinforcement) every time she shows the desired 
behavior. Give your child a consequence (unwanted result or 
punishment) consistently when she has inappropriate behaviors.

3.  Keep using the rewards and consequences. Using the rewards 
and consequences consistently for a long time will shape your child’s 
behavior in a positive way.

Table 3. Behavior therapy techniques

Technique Description Example

Positive 
 reinforcement

Complimenting and 
providing rewards or 
privileges in response to 
desired behavior.

Child completes an 
assignment and is permitted 
to play on the computer.

Time-out Removing access to 
desired activity because of 
unwanted behavior.

Child hits sibling and, as a 
result, must sit for 5 minutes 
in the corner of the room.

Response 
cost

Withdrawing rewards 
or privileges because of 
unwanted behavior.

Child loses free-time 
privileges for not completing 
homework.

Token 
 economy

Combining reward and 
 consequence. Child earns 
rewards and privileges 
when performing desired 
behaviors. She loses the 
rewards and privileges as a 
result of unwanted behavior.

Child earns stars or points 
for completing assignments 
and loses stars for getting 
out of seat. The child cashes 
in the sum of her stars at the 
end of the week for a prize.
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How can my child’s school help?
Your child’s school is a key partner in providing effective behavior  therapy  
for your child. In fact, these principles work well in the classroom for 
most students.
 Classroom management techniques may include
•	 Keeping a set routine and schedule for activities
•	 Using a system of clear rewards and consequences, such as a point  

system or token economy (See Table 3.)
•	 Sending daily or weekly report cards or behavior charts to parents to 

inform them about the child’s progress
•	 Seating the child near the teacher
•	 Using small groups for activities
•	 Encouraging students to pause a moment before answering questions
•	 Keeping assignments short or breaking them into sections
•	 Close supervision with frequent, positive cues to stay on task
•	 Changes to where and how tests are given so students can succeed  

(For example, allowing students to take tests in a less distracting 
environment or allowing more time to complete tests.)

 Your child’s school should work with you and your pediatrician to develop 
strategies to assist your child in the classroom. When a child has ADHD that 
is severe enough to interfere with her ability to learn, 2 federal laws offer 
help. These laws require public schools to cover the costs of evaluating the 
educational needs of the affected child and providing the needed services. 
1.  The Individuals with Disabilities Education Act, Part B (IDEA) requires public 

schools to cover the costs of evaluating the educational needs of the 
affected child and providing the needed special education services if your 
child qualifies because her learning is impaired by his ADHD.

2.  Section 504 of the Rehabilitation Act of 1973 does not have strict 
qualification criteria but is limited to changes in the classroom and 
modifications in homework assignments and taking tests in a less 
distracting environ ment or allowing more time to complete tests.

 If your child has ADHD and a coexisting condition, she may need additional 
special services such as a classroom aide, private tutoring, special classroom 
settings or, in rare cases, a special school. 
 It is important to remember that once diagnosed and treated, children with 
ADHD are more likely to achieve their goals in school. 

Keeping the treatment plan on track
Ongoing monitoring of your child’s behavior and medications is required to 
find out if the treatment plan is working. Office visits, phone conversations, 
behavior checklists, written reports from teachers, and behavior report cards 
are common tools for following the child’s progress.
 Treatment plans for ADHD usually require long-term efforts on the part  
of families and schools. Medication schedules may be complex. Behavior 
 therapies require education and patience. Sometimes it can be hard for  
everyone to stick with it. Your efforts play an important part in building a 
healthy future for your child. 
 Ask your pediatrician to help you find ways to keep your child’s  treatment 
plan on track.

What if my child does not reach his  
target  outcomes?
Most school-aged children with ADHD respond well when their  treatment plan 
includes both medication and behavior therapy. If your child is not achieving 
his goals, your pediatrician will assess the following factors:
•	 Were the target outcomes realistic?
•	 Is more information needed about the child’s behavior?
•	 Is the diagnosis correct?
•	 Is another condition hindering treatment?
•	 Is the treatment plan being followed?
•	 Has the treatment failed?

 While treatment for ADHD should improve your child’s behavior, it may 
not completely eliminate the symptoms of inattention, hyperactivity, and 
impulsivity. Children who are being treated successfully may still have trouble 
with their friends or schoolwork.
 However, if your child clearly is not meeting his specific target outcomes, 
your pediatrician will need to reassess the treatment plan.

Unproven treatments
You may have heard media reports or seen advertisements for “miracle cures” 
for ADHD. Carefully research any such claims. Consider whether the source of 
the information is valid. At this time, there is no scientifically proven cure for 
this condition.

Tips for helping your child control his behavior
•	 Keep your child on a daily schedule. Try to keep the time that your 

child wakes up, eats, bathes, leaves for school, and goes to sleep the 
same each day.

•	 Cut down on distractions. Loud music, computer games, and TV 
can be overstimulating to your child. Make it a rule to keep the TV or 
music off during mealtime and while your child is doing homework. 
Don’t place a TV in your child’s  bedroom. Whenever possible, avoid 
taking your child to places that may be too stimulating, like busy 
shopping malls.

•	 Organize your house. If your child has specific and logical places to 
keep his schoolwork, toys, and clothes, he is less likely to lose them. 
Save a spot near the front door for his school backpack so he can 
grab it on the way out the door.

•	 Reward positive behavior. Offer kind words, hugs, or small prizes 
for reaching goals in a timely manner or good behavior. Praise and 
reward your child’s efforts to pay attention.

•	 Set small, reachable goals. Aim for slow progress rather than 
instant results. Be sure that your child understands that he can take 
small steps toward learning to control himself.

•	 Help your child stay “on task.” Use charts and checklists to track 
progress with homework or chores. Keep instructions brief. Offer 
 frequent, friendly reminders.

•	 Limit choices. Help your child learn to make good decisions by 
 giving him only 2 or 3 options at a time. 

•	 Find activities at which your child can succeed. All children need 
to experience success to feel good about themselves.

•	 Use calm discipline. Use consequences such as time-out, removing 
the child from the situation, or distraction. Sometimes it is best to 
simply ignore the behavior. Physical punishment, such as spanking or 
slapping, is not helpful. Discuss your child’s behavior with him when 
both of you are calm.

•	 Develop a good communication system with your child’s  
teacher so that you can coordinate your efforts and monitor your 
child’s progress.
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 The following methods need more scientific evidence to prove that 
they work:
•	 Megavitamins and mineral supplements
•	 Anti–motion-sickness medication (to treat the inner ear)
•	 Treatment for candida yeast infection
•	 EEG biofeedback (training to increase brain-wave activity)
•	 Applied kinesiology (realigning bones in the skull)
•	 Reducing sugar consumption
•	 Optometric vision training (asserts that faulty eye movement and 

sensitivities cause the behavior problems) 

 Always tell your pediatrician about any alternative therapies, supplements,  
or medications that your child is using. These may interact with prescribed 
medications and harm your child.

Will there be a cure for ADHD soon?
While there are no signs of a cure at this time, research is ongoing to learn 
more about the role of the brain in ADHD and the best ways to treat the 
 disorder. Additional research is looking at the long-term outcomes for people 
with ADHD.

Frequently asked questions
Will my child outgrow ADHD?

ADHD continues into adulthood in most cases. However, by developing their 
strengths, structuring their environments, and using medication when needed, 
adults with ADHD can lead very productive lives. In some careers, having a 
high-energy behavior pattern can be an asset.

Why do so many children have ADHD?

The number of children who are being treated for ADHD has risen. It is not 
clear whether more children have ADHD or more children are being diagnosed 
with ADHD. Also, more children with ADHD are being treated for a longer 
period. ADHD is now one of the most common and most studied conditions 
of childhood. Because of more awareness and better ways of diagnosing and 
treating this disorder, more children are being helped. It may also be the case 
that school performance has become more important because of the higher 
 technical demand of many jobs, and ADHD frequently interferes  
with school functioning.

Are schools putting children on ADHD medication?

Teachers are often the first to notice behavior signs of possible ADHD. 
However, only physicians can prescribe medications to treat ADHD. The 
 diagnosis of ADHD should follow a careful process.

Are children getting high on stimulant medications?

When taken as directed by a doctor, there is no evidence that children are 
getting high on stimulant drugs such as methylphenidate and amphetamine.  
At therapeutic doses, these drugs also do not sedate or tranquilize children 
and do not increase the risk of addiction.
 Stimulants are classified as Schedule II drugs by the US Drug Enforcement 
Administration because there is abuse potential of this class of medication. 
If your child is on medication, it is always best to supervise the use of the 
medication closely. Atomoxetine and  guanfacine are not Schedule II drugs 
because they don’t have abuse potential, even in adults.

Are stimulant medications “gateway” drugs  
leading to illegal drug or alcohol abuse?

People with ADHD are naturally impulsive and tend to take risks. But those 
patients with ADHD who are taking stimulants are not at greater risk and 
actually may be at a lower risk of using other drugs. Children and teenagers 
who have ADHD and also have coexisting conditions may be at  higher risk for 
drug and alcohol abuse, regardless of the medication used.

Resources
The following is a list of support groups and additional resources for further 
information about ADHD. Check with your pediatrician for resources in 
your community.

National Resource Center on AD/HD 
www.help4adhd.org/

Children and Adults with Attention-Deficit/Hyperactivity Disorder (CHADD) 
800/233-4050 
www.chadd.org

Teenagers with ADHD
The teenage years can be a special challenge. Academic and social 
demands increase. In some cases, symptoms may be better controlled as 
the child grows older; however, frequently the demands for performance 
also increase so that in most cases, ADHD symptoms persist and 
continue to interfere with their ability to function adequately. According to 
the National Institute of Mental Health, about 80% of those who required 
medication for ADHD as children still need it as teenagers.
 Parents play an important role in helping teenagers become 
independent. Encourage your teenager to help herself with strategies 
such as
•	 Using a daily planner for assignments and appointments
•	 Making lists
•	 Keeping a routine
•	 Setting aside a quiet time and place to do homework
•	 Organizing storage for school supplies, clothes, CDs, sports equip-

ment, etc
•	 Being safety conscious (eg, always wearing seat belts, using protec-

tive gear for sports)
•	 Talking about problems with someone she trusts
•	 Getting enough sleep
•	 Understanding her increased risk of abusing substances such as 

tobacco and alcohol

 Activities such as sports, drama, and debate teams can be good 
places to channel excess energy and develop friendships. Find what your 
teenager does well and support her efforts to “go for it.” 
 Milestones such as learning to drive and dating offer new freedom 
and risks. Parents must stay involved and set limits for safety. Your child’s 
ADHD increases her risk of incurring traffic violations and accidents.
 It remains important for parents of teenagers to keep in touch with 
teachers and make sure that their teenager’s schoolwork is going well.
 Talk with your pediatrician if your teenager shows signs of severe 
problems such as depression, drug abuse, or gang-related activities.

http://www.help4adhd.org/
http://www.chadd.org
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Attention Deficit Disorder Association 
856/439-9099 
www.add.org

National Dissemination Center for Children with Disabilities 
800/695-0285 
www.nichcy.org

National Institute of Mental Health  
866/615-6464 
www.nimh.nih.gov

National Tourette Syndrome Association, Inc  
800/237-0717 
www.tsa-usa.org

Inclusion on this list does not imply an endorsement by the American Academy of Pediatrics (AAP). The AAP is 
not responsible for the content of the resources mentioned above. Phone numbers and Web site addresses are 
as current as possible, but may change at any time.

Products are mentioned for informational purposes only and do not imply an endorsement by the American 
Academy of Pediatrics.

The information contained in this publication should not be used as a substitute for the medical care and advice 
of your pediatrician. There may be variations in treatment that your pediatrician may recommend based on 
individual facts and circumstances

From your doctor

http://www.HealthyChildren.org
http://www.add.org
http://www.nichcy.org
http://www.nimh.nih.gov
http://www.tsa-usa.org
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Q: What can I do besides taking 
medicines? 
A: Medicines and behavior therapies are the only treatments that 
have been shown by scientific studies to work consistently for 
ADHD symptoms. Medicines are prescribed by a doctor, while 
behavior therapies usually are done with a trained counselor in 
behavior treatment. These 2 treatments are probably best used 
together, but you might be able to do well with one or the other. 
You can’t rely on other treatments such as biofeedback, allergy 
treatments, special diets, vision training, or chiropractic because 
there isn’t enough  evidence that shows they work. 

Counseling may help you learn how to cope with some issues you 
may face. And there are things you can do to help yourself. For 
example, things that may help you stay focused include using a 
daily planner for schoolwork and other activities, making to-do 
lists, and even getting enough sleep. Counseling can help you find 
an organization system or a checklist.

Q: How can medicines help me? 
A: There are several different ADHD medicines. They work by 
causing the brain to have more neurotrans mitters in the right places. 
Neurotransmitters are  chemicals in the brain that help us focus our 
attention, control our impulses, organize and plan, and stick to 
routines. Medicines for ADHD can help you focus your thoughts 
and ignore distractions so that you can reach your full potential. 
They also can help you control your emotions and behavior. Check 
with your doctor to learn more about this.

Q: Are medicines safe? 
A: For most teens with ADHD, stimulant medicines are safe and 
effective if taken as recommended. However, like most medicines, 
there could be side effects. Luckily, the side effects tend to happen 
early on, are usually mild, and don’t last too long. If you have any 
side effects, tell your doctor. Changes may need to be made in 
your medicines or their dosages.

•	 	Most common side effects include decreased appetite or 
weight loss, problems falling asleep, headaches, jitteriness, and 
stomachaches.

•	  Less common side effects include a bad mood as medicines 
wear off (called the rebound effect) and facial twitches or tics.

Q: Will medicines change my 
personality? 
A: Medicines won’t change who you are and should not 
change your personality. If you notice changes in your mood or 
personality, tell your doctor. Occasionally when medicines wear off, 
some teens become more irritable for a short time. An adjustment 
of the medicines by your doctor may be helpful.

Q: Will medicines affect my growth? 
A: Medicines will not keep you from growing. Significant growth 
delay is a very rare side effect of some medicines prescribed for 
ADHD. Most  scientific studies show that taking these  medicines 
has little to no long-term effect on growth in most cases. 

Q: Do I need to take medicines  
at school? 
A: There are 3 types of medicines used for teens with ADHD: 
short acting (immediate release),  intermediate acting, and long 
acting. You can avoid taking medicines at school if you take the 
 intermediate- or long-acting kind. Long-acting medicines usually 
are taken once in the morning or evening. Short-acting medicines 
usually are taken every 4 hours. 

Q: Does taking medicines make  
me a drug user?
A: No! Although you may need medicines to help you stay in 
control of your behavior, medicines used to treat ADHD do not 
lead to drug abuse. In fact, taking medicines as prescribed by your 
doctor and doing better in school may help you avoid drug use and 
abuse. (But never give or share your medicines with anyone else.)

Q: Will I have to take medicines 
forever?
A: In most cases, ADHD continues later in life. Whether you need 
to keep taking medicines as an adult depends on your own needs. 
The need for medicines may change over time. Many adults with 
ADHD have learned how to succeed in life without medicines by 
using behavior therapies or finding jobs that suit their strengths 
and weaknesses. 

The persons whose photographs are depicted in this publication are professional models. They have 
no relation to the issues discussed. Any characters they are  portraying are fictional. 

The information contained in this publication should not be used as a substitute for the medical care 
and advice of your pediatrician. There may be variations in treatment that your pediatrician may 
recommend based on individual facts and circumstances.

medicines for ADHD 
questions from teens 
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Attention-deficit/hyperactivity 
disorder (ADHD) is a condition of the brain that makes it 
difficult for people to concentrate or pay attention in certain areas 
where it is easy for others, like school or homework. The following 
are quick answers to some common questions: 

Q: What causes ADHD? 
A: There isn’t just one cause. Research shows that
•	 	ADHD	is	a	medical	condition	caused by small  changes in how 

the brain works. It seems to be  related to 2 chemicals in your 
brain called  dopamine and norepinephrine. These chemicals help 
send  messages between nerve cells in the brain—especially those 
areas of the brain that control attention and activity level.

•	 	ADHD most often runs in families.

•	  In a few people with ADHD, being born  prematurely or being 
exposed to alcohol during the pregnancy can contribute to ADHD.

•	 	Immunizations and  eating too much sugar do NOT cause 
ADHD. And there isn’t enough evidence that shows allergies and 
food additives cause ADHD.

Q: How can you tell if someone 
has ADHD?
A: You can’t tell if someone has ADHD just by looks. People with 
ADHD don’t look any different, but how they act may make them 
stand out from the crowd. Some people with ADHD are very 
hyperactive (they move around a lot and are not able to sit still) and 
have behavior problems that are obvious to everyone. Other people 
with ADHD are quiet and more laid back on the outside, but on the 
inside struggle with  attention to schoolwork and other tasks. They 
are  distracted by people and things around them when they try to 
study; they may have trouble organizing schoolwork or forget to turn 
in assignments.

Q: Can ADHD cause someone to act 
up or get in trouble?
A: Having ADHD can cause you to struggle in school or have 
problems controlling your behavior. Some  people may say or think 
that your struggles and  problems are because you are bad, lazy, 
or not smart. But they’re wrong. It’s important that you get help 
so your impulses don’t get you into serious trouble.

Q: Don’t little kids who have ADHD 
outgrow it by the time they are 
teens?
A: Often kids with the hyperactive kind of ADHD get less 
hyperactive as they get into their teens, but usually they still 
have a lot of difficulty paying attention, remembering what they 
have read, and getting their work done. They may or may not 
have other behavior problems. Some kids with ADHD have never 
been hyperactive at all, but usually their attention problems also 
continue into their teens.

Q: If I have trouble with homework 
or tests, do I have ADHD?
A: There could be many reasons why a student  struggles with 
schoolwork and tests. ADHD could be one reason. It may or may 
not be, but your doctor is the best person to say for sure. Kids 
with ADHD often say it’s hard to concentrate, focus on a task (for 
example, schoolwork, chores, or a job), manage their time, and 
finish tasks. This could explain why they may have trouble with 
schoolwork and tests. Whatever the problem, there are many 
people willing to help you. You need to find the approach that 
works best for you.

Q: Does having ADHD mean a person 
is not very smart?
A: Absolutely not! People who have trouble paying attention may 
have problems in school, but that doesn’t mean they’re not smart. 
In fact, some people with ADHD are very smart, but may not be 
able to reach their potential in school until they get treatment.

ADHD is a common problem. Teens with ADHD have the potential 
to do well in school and live a normal life with the right treatment.

Q: Is ADHD more common in boys?
A: More boys than girls are diagnosed with ADHD—about 2 or 3 
boys to every 1 girl. However, these numbers do not include the 
number of girls with the inattentive type of ADHD who are not 
diagnosed. Girls with the inattentive type of ADHD tend to be 
overlooked entirely or do not attract attention until they are older.

what is ADHD? 
questions from teens
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Q: What do I do if I think I have 
ADHD?
A: Don’t be afraid to talk with your parents or other adults that 
you trust. Together you can meet with your doctor and find out if 
you really have ADHD. If you do, your doctor will help you learn 
how to live with ADHD and find ways to deal with your condition.

The persons whose photographs are depicted in this publication are professional models. They have 
no relation to the issues discussed. Any characters they are  portraying are fictional. 

The information contained in this publication should not be used as a substitute for the medical 
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CLINICAL PRACTICE GUIDELINE

Diagnosis and Management of
Bronchiolitis
Subcommittee on Diagnosis and Management of Bronchiolitis

Endorsed by the American Academy of Family Physicians, the American College of Chest Physicians, and the American Thoracic Society.

ABSTRACT
Bronchiolitis is a disorder most commonly caused in infants by viral lower respi-
ratory tract infection. It is the most common lower respiratory infection in this age
group. It is characterized by acute inflammation, edema, and necrosis of epithelial
cells lining small airways, increased mucus production, and bronchospasm.

The American Academy of Pediatrics convened a committee composed of
primary care physicians and specialists in the fields of pulmonology, infectious
disease, emergency medicine, epidemiology, and medical informatics. The com-
mittee partnered with the Agency for Healthcare Research and Quality and the RTI
International-University of North Carolina Evidence-Based Practice Center to
develop a comprehensive review of the evidence-based literature related to the
diagnosis, management, and prevention of bronchiolitis. The resulting evidence
report and other sources of data were used to formulate clinical practice guideline
recommendations.

This guideline addresses the diagnosis of bronchiolitis as well as various ther-
apeutic interventions including bronchodilators, corticosteroids, antiviral and an-
tibacterial agents, hydration, chest physiotherapy, and oxygen. Recommendations
are made for prevention of respiratory syncytial virus infection with palivizumab
and the control of nosocomial spread of infection. Decisions were made on the
basis of a systematic grading of the quality of evidence and strength of recommen-
dation. The clinical practice guideline underwent comprehensive peer review
before it was approved by the American Academy of Pediatrics.

This clinical practice guideline is not intended as a sole source of guidance in the
management of children with bronchiolitis. Rather, it is intended to assist clini-
cians in decision-making. It is not intended to replace clinical judgment or estab-
lish a protocol for the care of all children with this condition. These recommen-
dations may not provide the only appropriate approach to the management of
children with bronchiolitis.

INTRODUCTION
THIS GUIDELINE EXAMINES the published evidence on diagnosis and acute manage-
ment of the child with bronchiolitis in both outpatient and hospital settings,
including the roles of supportive therapy, oxygen, bronchodilators, antiinflamma-
tory agents, antibacterial agents, and antiviral agents and make recommendations
to influence clinician behavior on the basis of the evidence. Methods of prevention
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doi:10.1542/peds.2006-2223

All clinical practice guidelines from the
American Academy of Pediatrics
automatically expire 5 years after
publication unless reaffirmed, revised, or
retired at or before that time.

The recommendations in this guideline
do not indicate an exclusive course of
treatment or serve as a standard of care.
Variations, taking into account individual
circumstances, may be appropriate.
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are reviewed, as is the potential role of complementary
and alternative medicine (CAM).

The goal of this guideline is to provide an evidence-
based approach to the diagnosis, management, and pre-
vention of bronchiolitis in children from 1 month to 2
years of age. The guideline is intended for pediatricians,
family physicians, emergency medicine specialists, hos-
pitalists, nurse practitioners, and physician assistants
who care for these children. The guideline does not
apply to children with immunodeficiencies including
HIV, organ or bone marrow transplants, or congenital
immunodeficiencies. Children with underlying respira-
tory illnesses such as chronic neonatal lung disease
(CLD; also known as bronchopulmonary dysplasia) and
those with significant congenital heart disease are ex-
cluded from the sections on management unless other-
wise noted but are included in the discussion of preven-
tion. This guideline will not address long-term sequelae
of bronchiolitis, such as recurrent wheezing, which is a
field with distinct literature of its own.

Bronchiolitis is a disorder most commonly caused in
infants by viral lower respiratory tract infection (LRTI).
It is the most common lower respiratory infection in this
age group. It is characterized by acute inflammation,
edema and necrosis of epithelial cells lining small air-
ways, increased mucus production, and bronchospasm.
Signs and symptoms are typically rhinitis, tachypnea,
wheezing, cough, crackles, use of accessory muscles,
and/or nasal flaring.1 Many viruses cause the same con-
stellation of symptoms and signs. The most common
etiology is the respiratory syncytial virus (RSV), with the
highest incidence of RSV infection occurring between
December and March.2 Ninety percent of children are
infected with RSV in the first 2 years of life,3 and up to
40% of them will have lower respiratory infection.4,5

Infection with RSV does not grant permanent or long-
term immunity. Reinfections are common and may be
experienced throughout life.6 Other viruses identified as
causing bronchiolitis are human metapneumovirus, in-
fluenza, adenovirus, and parainfluenza. RSV infection
leads to more than 90 000 hospitalizations annually.
Mortality resulting from RSV has decreased from 4500
deaths annually in 1985 in the United States2,6 to an
estimated 510 RSV-associated deaths in 19976 and 390
in 1999.7 The cost of hospitalization for bronchiolitis in
children less than 1 year old is estimated to be more than
$700 million per year.8

Several studies have shown a wide variation in how
bronchiolitis is diagnosed and treated. Studies in the
United States,9 Canada,10 and the Netherlands11 showed
variations that correlated more with hospital or individ-
ual preferences than with patient severity. In addition,
length of hospitalization in some countries averages
twice that of others.12 This variable pattern suggests a
lack of consensus among clinicians as to best practices.

In addition to morbidity and mortality during the

acute illness, infants hospitalized with bronchiolitis are
more likely to have respiratory problems as older chil-
dren, especially recurrent wheezing, compared with
those who did not have severe disease.13–15 Severe dis-
ease is characterized by persistently increased respiratory
effort, apnea, or the need for intravenous hydration,
supplemental oxygen, or mechanical ventilation. It is
unclear whether severe viral illness early in life predis-
poses children to develop recurrent wheezing or if in-
fants who experience severe bronchiolitis have an un-
derlying predisposition to recurrent wheezing.

METHODS
To develop the clinical practice guideline on the diagno-
sis and management of bronchiolitis, the American
Academy of Pediatrics (AAP) convened the Subcommit-
tee on Diagnosis and Management of Bronchiolitis with
the support of the American Academy of Family Physi-
cians (AAFP), the American Thoracic Society, the Amer-
ican College of Chest Physicians, and the European Re-
spiratory Society. The subcommittee was chaired by a
primary care pediatrician with expertise in clinical pul-
monology and included experts in the fields of general
pediatrics, pulmonology, infectious disease, emergency
medicine, epidemiology, and medical informatics. All
panel members reviewed the AAP Policy on Conflict of
Interest and Voluntary Disclosure and were given an
opportunity to declare any potential conflicts.

The AAP and AAFP partnered with the AHRQ and the
RTI International-University of North Carolina Evi-
dence-Based Practice Center (EPC) to develop an evi-
dence report, which served as a major source of infor-
mation for these practice guideline recommendations.1

Specific clinical questions addressed in the AHRQ evi-
dence report were the (1) effectiveness of diagnostic
tools for diagnosing bronchiolitis in infants and children,
(2) efficacy of pharmaceutical therapies for treatment of
bronchiolitis, (3) role of prophylaxis in prevention of
bronchiolitis, and (4) cost-effectiveness of prophylaxis
for management of bronchiolitis. EPC project staff
searched Medline, the Cochrane Collaboration, and the
Health Economics Database. Additional articles were
identified by review of reference lists of relevant articles
and ongoing studies recommended by a technical expert
advisory group. To answer the question on diagnosis,
both prospective studies and randomized, controlled tri-
als (RCTs) were used. For questions related to treatment
and prophylaxis in the AHRQ report, only RCTs were
considered. For the cost-effectiveness of prophylaxis,
studies that used economic analysis were reviewed. For
all studies, key inclusion criteria included outcomes that
were both clinically relevant and able to be abstracted.
Initially, 744 abstracts were identified for possible inclu-
sion, of which 83 were retained for systematic review.
Results of the literature review were presented in evi-
dence tables and published in the final evidence report.1
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An additional literature search of Medline and the
Cochrane Database of Systematic Reviews was per-
formed in July 2004 by using search terms submitted by
the members of the Subcommittee on the Diagnosis and
Management of Bronchiolitis. The methodologic quality
of the research was appraised by an epidemiologist be-
fore consideration by the subcommittee.

The evidence-based approach to guideline develop-
ment requires that the evidence in support of a policy be
identified, appraised, and summarized and that an ex-
plicit link between evidence and recommendations be
defined. Evidence-based recommendations reflect the
quality of evidence and the balance of benefit and harm
that is anticipated when the recommendation is fol-
lowed. The AAP policy statement “Classifying Recom-
mendations for Clinical Practice Guidelines”16 was fol-
lowed in designating levels of recommendation (Fig 1;
Table 1).

A draft version of this clinical practice guideline un-
derwent extensive peer review by committees and sec-
tions within the AAP, American Thoracic Society, Euro-
pean Respiratory Society, American College of Chest
Physicians, and AAFP, outside organizations, and other
individuals identified by the subcommittee as experts in
the field. Members of the subcommittee were invited to
distribute the draft to other representatives and commit-
tees within their specialty organizations. The resulting
comments were reviewed by the subcommittee and,
when appropriate, incorporated into the guideline.

This clinical practice guideline is not intended as a
sole source of guidance in the management of children
with bronchiolitis. Rather, it is intended to assist clini-
cians in decision-making. It is not intended to replace
clinical judgment or establish a protocol for the care of

all children with this condition. These recommendations
may not provide the only appropriate approach to the
management of children with bronchiolitis.

All AAP guidelines are reviewed every 5 years.
Definitions used in the guideline are:

● Bronchiolitis: a disorder most commonly caused in
infants by viral LRTI; it is the most common lower
respiratory infection in this age group and is charac-
terized by acute inflammation, edema and necrosis of
epithelial cells lining small airways, increased mucus
production, and bronchospasm.

● CLD, also known as bronchopulmonary dysplasia: an
infant less than 32 weeks’ gestation evaluated at 36
weeks’ postmenstrual age or one of more than 32
weeks’ gestation evaluated at more than 28 days but
less than 56 days of age who has been receiving sup-
plemental oxygen for more than 28 days.17

● Routine: a set of customary and often-performed pro-
cedures such as might be found in a routine admission
order set for children with bronchiolitis.

● Severe disease: signs and symptoms associated with
poor feeding and respiratory distress characterized by
tachypnea, nasal flaring, and hypoxemia.

● Hemodynamically significant congenital heart disease:
children with congenital heart disease who are receiv-
ing medication to control congestive heart failure,
have moderate to severe pulmonary hypertension, or
have cyanotic heart disease.

RECOMMENDATION 1a
Clinicians should diagnose bronchiolitis and assess disease se-
verity on the basis of history and physical examination. Clini-
cians should not routinely order laboratory and radiologic
studies for diagnosis (recommendation: evidence level B; diag-
nostic studies with minor limitations and observational studies
with consistent findings; preponderance of benefits over harms
and cost).

RECOMMENDATION 1b
Clinicians should assess risk factors for severe disease such as
age less than 12 weeks, a history of prematurity, underlying
cardiopulmonary disease, or immunodeficiency when making
decisions about evaluation and management of children with
bronchiolitis (recommendation: evidence level B; observational
studies with consistent findings; preponderance of benefits over
harms).

The 2 goals in the history and physical examination of
infants presenting with cough and/or wheeze, particu-
larly in the winter season, are the differentiation of
infants with probable bronchiolitis from those with
other disorders and the estimation of the severity of
illness. Most clinicians recognize bronchiolitis as a con-
stellation of clinical symptoms and signs including a viral
upper respiratory prodrome followed by increased respi-

FIGURE 1
Integrating evidence quality appraisal with an assessment of the anticipated balance
between benefits and harms if a policy is carried out leads to designation of a policy as a
strong recommendation, recommendation, option, or no recommendation.
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ratory effort and wheezing in children less than 2 years
of age. Clinical signs and symptoms of bronchiolitis con-
sist of rhinorrhea, cough, wheezing, tachypnea, and in-
creased respiratory effort manifested as grunting, nasal
flaring, and intercostal and/or subcostal retractions.

Respiratory rate in otherwise healthy children
changes considerably over the first year of life, decreas-
ing from a mean of approximately 50 breaths per minute
in term newborns to approximately 40 breaths per
minute at 6 months of age and 30 breaths per minute at
12 months.18–20 Counting respiratory rate over the course
of 1 minute may be more accurate than measurements
extrapolated to 1 minute but observed for shorter peri-
ods.21 The absence of tachypnea correlates with the lack
of LRTIs or pneumonia (viral or bacterial) in infants.22,23

The course of bronchiolitis is variable and dynamic,
ranging from transient events such as apnea or mucus
plugging to progressive respiratory distress from lower
airway obstruction. Important issues to assess include
the impact of respiratory symptoms on feeding and hy-
dration and the response, if any, to therapy. The ability
of the family to care for the child and return for further
care should be assessed. History of underlying conditions
such as prematurity, cardiac or pulmonary disease, im-
munodeficiency, or previous episodes of wheezing
should be identified.

The physical examination reflects the variability in
the disease state and may require serial observations
over time to fully assess the child’s status. Upper airway
obstruction may contribute to work of breathing. Nasal
suctioning and positioning of the child may affect the
assessment. Physical examination findings of importance

include respiratory rate, increased work of breathing as
evidenced by accessory muscle use or retractions, and
auscultatory findings such as wheezes or crackles.

The evidence relating the presence of specific findings
in the assessment of bronchiolitis to clinical outcomes is
limited. Most studies are retrospective and lack valid and
unbiased measurement of baseline and outcome vari-
ables. Most studies designed to identify the risk of severe
adverse outcomes such as requirement for intensive care
or mechanical ventilation have focused on inpa-
tients.24–26 These events are relatively rare among all
children with bronchiolitis and limit the power of these
studies to detect clinically important risk factors associ-
ated with disease progression.

Several studies have associated premature birth (less
than 37 weeks) and young age of the child (less than
6–12 weeks) with an increased risk of severe disease.26–28

Young infants with bronchiolitis may develop apnea,
which has been associated with an increased risk for
prolonged hospitalization, admission to intensive care,
and mechanical ventilation.26 Other underlying condi-
tions that have been associated with an increased risk of
progression to severe disease or mortality include hemo-
dynamically significant congenital heart disease,26,29

chronic lung disease (bronchopulmonary dysplasia, cys-
tic fibrosis, congenital anomaly),26 and the presence of
an immunocompromised state.26,30

Findings on physical examination have been less con-
sistently associated with outcomes of bronchiolitis.
Tachypnea, defined as a respiratory rate of 70 or more
breaths per minute, has been associated with increased
risk for severe disease in some studies24,27,31 but not oth-

TABLE 1 Guideline Definitions for Evidence-Based Statements

Statement Definition Implication

Strong recommendation A strong recommendation in favor of a particular action is made
when the anticipated benefits of the recommended
intervention clearly exceed the harms (as a strong
recommendation against an action is made when the
anticipated harms clearly exceed the benefits) and the
quality of the supporting evidence is excellent. In some
clearly identified circumstances, strong recommendations
may be made when high-quality evidence is impossible to
obtain and the anticipated benefits strongly outweigh the
harms.

Clinicians should follow a strong recommendation
unless a clear and compelling rationale for an
alternative approach is present.

Recommendation A recommendation in favor of a particular action is made when
the anticipated benefits exceed the harms but the quality of
evidence is not as strong. Again, in some clearly identified
circumstances, recommendations may be made when high-
quality evidence is impossible to obtain but the anticipated
benefits outweigh the harms.

Clinicians would be prudent to follow a
recommendation but should remain alert to new
information and sensitive to patient preferences.

Option Options define courses that may be taken when either the
quality of evidence is suspect or carefully performed studies
have shown little clear advantage to one approach over
another.

Clinicians should consider the option in their
decision-making, and patient preference may
have a substantial role.

No recommendation No recommendation indicates that there is a lack of pertinent
published evidence and that the anticipated balance of
benefits and harms is presently unclear.

Clinicians should be alert to new published
evidence that clarifies the balance of benefit
versus harm.
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ers.32 An AHRQ report1 found 43 of 52 treatment trials
that used clinical scores, all of which included measures
of respiratory rate, respiratory effort, severity of wheez-
ing, and oxygenation. The lack of uniformity of scoring
systems made comparison between studies difficult.1 The
most widely used clinical score, the Respiratory Distress
Assessment Instrument,33 is reliable with respect to scor-
ing but has not been validated for clinical predictive
value in bronchiolitis. None of the other clinical scores
used in the various studies have been assessed for reli-
ability and validity. Studies that have assessed other
physical examination findings have not found clinically
useful associations with outcomes.27,32 The substantial
temporal variability in physical findings as well as po-
tential differences in response to therapy may account
for this lack of association. Repeated observation over a
period of time rather than a single examination may
provide a more valid overall assessment.

Pulse oximetry has been rapidly adopted into clinical
assessment of children with bronchiolitis on the basis of
data suggesting that it can reliably detect hypoxemia that
is not suspected on physical examination.27,34 Few stud-
ies have assessed the effectiveness of pulse oximetry to
predict clinical outcomes. Among inpatients, perceived
need for supplemental oxygen that is based on pulse
oximetry has been associated with higher risk of pro-
longed hospitalization, ICU admission, and mechanical
ventilation.24,26,35 Among outpatients, available evidence
differs on whether mild reductions in pulse oximetry
(less than 95% on room air) predict progression of dis-
ease or need for a return visit for care.27,32

Radiography may be useful when the hospitalized
child does not improve at the expected rate, if the se-
verity of disease requires further evaluation, or if an-
other diagnosis is suspected. Although many infants
with bronchiolitis have abnormalities that show on chest
radiographs, data are insufficient to demonstrate that
chest radiograph abnormalities correlate well with dis-
ease severity.16 Two studies suggest that the presence of
consolidation and atelectasis on a chest radiograph is
associated with increased risk for severe disease.26,27 One
study showed no correlation between chest radiograph
findings and baseline severity of disease.36 In prospective
studies including 1 randomized trial, children with sus-
pected LRTI who received radiographs were more likely
to receive antibiotics without any difference in time to
recovery.37,38 Current evidence does not support routine
radiography in children with bronchiolitis.

The clinical utility of diagnostic testing in infants with
suspected bronchiolitis is not well supported by evi-
dence.39–41 The occurrence of serious bacterial infections
(SBIs; eg, urinary tract infections [UTIs], sepsis, menin-
gitis) is very low.42,43 The use of complete blood counts
has not been shown to be useful in either diagnosing
bronchiolitis or guiding its therapy.1

Virologic tests for RSV, if obtained during peak RSV

season, demonstrate a high predictive value. However,
the knowledge gained from such testing rarely alters
management decisions or outcomes for the vast majority
of children with clinically diagnosed bronchiolitis.1 Viro-
logic testing may be useful when cohorting of patients is
feasible.

Evidence Profile 1a: Diagnosis

● Aggregate evidence quality: B; diagnostic studies with
minor limitations and observational studies with con-
sistent findings

● Benefit: cost saving, limitation of radiation and blood
tests

● Harm: risk of misdiagnosis

● Benefits-harms assessment: preponderance of benefit
over harm

● Policy level: recommendation

Evidence Profile 1b: Risk Factors

● Aggregate evidence quality: B; observational studies
with consistent findings

● Benefit: improved care of patients with risk factors for
severe disease

● Harm: increased costs, increased radiation and blood
testing

● Benefits-harms assessment: preponderance of benefit
over harm

● Policy level: recommendation

RECOMMENDATION 2a
Bronchodilators should not be used routinely in the manage-
ment of bronchiolitis (recommendation: evidence level B; RCTs
with limitations; preponderance of harm of use over benefit).

RECOMMENDATION 2b
A carefully monitored trial of �-adrenergic or �-adrenergic
medication is an option. Inhaled bronchodilators should be
continued only if there is a documented positive clinical re-
sponse to the trial using an objective means of evaluation
(option: evidence level B; RCTs with limitations and expert
opinion; balance of benefit and harm).

The use of bronchodilator agents continues to be con-
troversial. RCTs have failed to demonstrate a consistent
benefit from �-adrenergic or �-adrenergic agents. Sev-
eral studies and reviews have evaluated the use of bron-
chodilator medications for viral bronchiolitis. A Co-
chrane systematic review44 found 8 RCTs involving 394
children.33,45–50 Some of the studies included infants who
had a history of previous wheezing. Several used agents
other than albuterol/salbutamol or epinephrine/adrena-
line (eg, ipratropium and metaproterenol). Overall, re-
sults of the meta-analysis indicated that, at most, 1 in 4
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children treated with bronchodilators might have a tran-
sient improvement in clinical score of unclear clinical
significance. This needs to be weighed against the po-
tential adverse effects and cost of these agents and the
fact that most children treated with bronchodilators will
not benefit from their use. Studies assessing the impact
of bronchodilators on long-term outcomes have found
no impact on the overall course of the illness.1,44,51

Albuterol/Salbutamol
Some outpatient studies have demonstrated modest im-
provement in oxygen saturation and/or clinical scores.
Schweich et al52 and Schuh et al53 evaluated clinical
scores and oxygen saturation after 2 treatments of neb-
ulized albuterol. Each study showed improvement in the
clinical score and oxygen saturation shortly after com-
pletion of the treatment. Neither measured outcomes
over time. Klassen et al47 evaluated clinical score and
oxygen saturation 30 and 60 minutes after a single sal-
butamol treatment. Clinical score, but not oxygen satu-
ration, was significantly improved at 30 minutes, but no
difference was demonstrated 60 minutes after a treat-
ment. Gadomski et al54 showed no difference between
those in groups on albuterol or placebo after 2 nebulized
treatments given 30 minutes apart.

Studies of inpatients have not shown a clinical change
that would justify recommending albuterol for routine
care. Dobson et al55 conducted a randomized clinical trial
in infants who were hospitalized with moderately severe
viral bronchiolitis and failed to demonstrate clinical im-
provement resulting in enhanced recovery or an atten-
uation of the severity of illness. Two meta-analyses1,56

could not directly compare inpatient studies of albuterol
because of widely differing methodology. Overall, the
studies reviewed did not show the use of albuterol in
infants with bronchiolitis to be beneficial in shortening
duration of illness or length of hospital stay.

Epinephrine/Adrenaline
The AHRQ evidence report1 notes that the reviewed
studies show that nebulized epinephrine has “some po-
tential for being efficacious.” In contrast, a later multi-
center controlled trial by Wainwright et al51 concluded
that epinephrine did not impact the overall course of the
illness as measured by hospital length of stay. Analysis of
outpatient studies favors nebulized epinephrine over
placebo in terms of clinical score, oxygen saturation, and
respiratory rate at 60 minutes57 and heart rate at 90
minutes.58 However, the differences were small, and it
could not be established that they are clinically signifi-
cant in altering the course of the illness. One study59

found significant improvement in airway resistance (but
no change in oxygen need), suggesting that a trial of this
agent may be reasonable for such infants.

Several studies have compared epinephrine to albu-
terol (salbutamol) or epinephrine to placebo. Racemic

epinephrine has demonstrated slightly better clinical ef-
fect than albuterol. It is possible that the improvement is
related to the � effect of the medication.60 Hartling et al61

performed a meta-analysis of studies comparing epi-
nephrine to albuterol and also participated in the Co-
chrane review of epinephrine.62 The Cochrane report
concluded: “There is insufficient evidence to support the
use of epinephrine for the treatment of bronchiolitis
among inpatients. There is some evidence to suggest that
epinephrine may be favorable to salbutamol (albuterol)
and placebo among outpatients.”

Although there is no evidence from RCTs to justify
routine use of bronchodilators, clinical experience sug-
gests that, in selected infants, there is an improvement in
the clinical condition after bronchodilator administra-
tion.47,52,53,57,58 It may be reasonable to administer a neb-
ulized bronchodilator and evaluate clinical response. In-
dividuals and institutions should assess the patient and
document pretherapy and posttherapy changes using an
objective means of evaluation. Some of the documenta-
tion tools that have been used can be found in articles by
Alario et al,45 Bierman and Pierson,63 Gadomski et al,54

Lowell et al,33 Wainwright et al,51 Schuh et al,64 and
Gorelick et al.65 In addition, a documentation tool has
been developed by Cincinnati Children’s Hospital (Cin-
cinnati, OH).66

Extrapolation from the studies discussed above sug-
gests that epinephrine may be the preferred bronchodi-
lator for this trial in the emergency department and in
hospitalized patients. In the event that there is docu-
mented clinical improvement, there is justification for
continuing the nebulized bronchodilator treatments. In
the absence of a clinical response, the treatment should
not be continued.

Because of a lack of studies, short duration of action,
and potential adverse effects, epinephrine is usually not
used in the home setting. Therefore, it would be more
appropriate that a bronchodilator trial in the office or
clinic setting use albuterol/salbutamol rather than race-
mic epinephrine. Parameters to measure its effectiveness
include improvements in wheezing, respiratory rate, re-
spiratory effort, and oxygen saturation.

Anticholinergic agents such as ipratropium have not
been shown to alter the course of viral bronchiolitis.
Although a minority of individual patients may show a
positive clinical response to anticholinergic agents, stud-
ies have shown that the groups as a whole showed no
significant improvement. At this point there is no justi-
fication for using anticholinergic agents, either alone or
in combination with �-adrenergic agents, for viral bron-
chiolitis.67–69

Evidence Profile 2a: Routine Use of Bronchodilators

● Aggregate evidence quality: B; RCTs with limitations

● Benefit: short-term improvement in clinical symptoms
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● Harm: adverse effects, cost of medications, cost to
administer

● Benefits-harms assessment: preponderance of harm
over benefit

● Policy level: recommendation

Evidence Profile 2b: Trial of Bronchodilators

● Aggregate evidence quality: B; RCTs with limitations

● Benefit: some patients with significant symptomatic
improvement

● Harm: adverse effects, cost of medications, cost to
administer

● Benefits-harms assessment: preponderance of benefit
over harm in select patients

● Policy level: option

RECOMMENDATION 3
Corticosteroid medications should not be used routinely in the
management of bronchiolitis (recommendation: evidence level
B; based on RCTs with limitations and a preponderance of risk
over benefit).

Reports indicate that up to 60% of infants admitted to
the hospital for bronchiolitis receive corticosteroid ther-
apy.9,12,70 Systematic review and meta-analyses of RCTs
involving close to 1200 children with viral bronchiolitis
have not shown sufficient evidence to support the use of
steroids in this illness.1,71,72

A Cochrane database review on the use of glucocor-
ticoids for acute bronchiolitis71 included 13 stud-
ies.37,50,64,73–82 The 1198 patients showed a pooled de-
crease in length of stay of 0.38 days. However, this
decrease was not statistically significant. The review con-
cluded: “No benefits were found in either LOS [length of
stay] or clinical score in infants and young children
treated with systemic glucocorticoids as compared with
placebo. There were no differences in these outcomes
between treatment groups; either in the pooled analysis
or in any of the sub analyses. Among the three studies
evaluating hospital admission rates following the initial
hospital visit there was no difference between treatment
groups. There were no differences found in respiratory
rate, hemoglobin oxygen saturation, or hospital revisit
or readmission rates. Subgroup analyses were signifi-
cantly limited by the low number of studies in each
comparison. Specific data on the harm of corticosteroid
therapy in this patient population are lacking. Available
evidence suggests that corticosteroid therapy is not of
benefit in this patient group.”71

The 2 available studies that evaluated inhaled corti-
costeroids in bronchiolitis83,84 showed no benefit in the
course of the acute disease. Because the safety of high-
dose inhaled corticosteroids in infants is still not clear,

their use should be avoided unless there is a clear like-
lihood of benefit.

There are insufficient data to make a recommenda-
tion regarding the use of leukotriene modifiers in bron-
chiolitis. Until additional randomized clinical trials are
completed, no conclusions can be drawn.

Evidence Profile 3: Corticosteroids

● Aggregate evidence quality: B; randomized clinical tri-
als with limitations

● Benefit: possibility that corticosteroid may be of some
benefit

● Harm: exposure to unnecessary medication

● Benefits-harms assessment: preponderance of harm
over benefit

● Policy level: recommendation

RECOMMENDATION 4
Ribavirin should not be used routinely in children with bron-
chiolitis (recommendation: evidence level B; RCTs with limita-
tions and observational studies; preponderance of harm over
benefit).

The indications for specific antiviral therapy for bron-
chiolitis are controversial. A recent review of 11 ran-
domized clinical trials of ribavirin therapy for RSV LRTIs,
including bronchiolitis, summarized the reported out-
comes.85 Nine of the studies measured the effect of riba-
virin in the acute phase of illness.86–94 Two evaluated the
effect on long-term wheezing and/or pulmonary func-
tion.95,96 Three additional studies were identified with
similar results. Two of these evaluated effectiveness in
the acute phase97,98 and one on subsequent respiratory
status.99

Each of the 11 studies that addressed the acute treat-
ment effects of ribavirin included a small sample size
ranging from 26 to 53 patients and cumulatively totaling
375 subjects. Study designs and outcomes measured
were varied and inconsistent. Seven of the trials dem-
onstrated some improvement in outcome attributed to
ribavirin therapy, and 4 did not. Of those showing ben-
efit, 4 documented improved objective outcomes (eg,
better oxygenation, shorter length of stay), and 3 re-
ported improvement in subjective findings such as respi-
ratory scores or subjective clinical assessment. The qual-
ity of the studies was highly variable.

Of the studies that focused on long-term pulmonary
function, one was an RCT assessing the number of sub-
sequent wheezing episodes and LRTIs over a 1-year
period.96 Two others were follow-up studies of previous
randomized trials and measured subsequent pulmonary
function as well as wheezing episodes.95,99 The first
study96 found fewer episodes of wheezing and infections
in the ribavirin-treated patients, and the latter 2 stud-
ies95,99 found no significant differences between groups.
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No randomized studies of other antiviral therapies of
bronchiolitis were identified.

Specific antiviral therapy for RSV bronchiolitis re-
mains controversial because of the marginal benefit, if
any, for most patients. In addition, cumbersome delivery
requirements,100 potential health risks for caregivers,101

and high cost102 serve as disincentives for use in the
majority of patients. Nevertheless, ribavirin may be con-
sidered for use in highly selected situations involving
documented RSV bronchiolitis with severe disease or in
those who are at risk for severe disease (eg, immuno-
compromised and/or hemodynamically significant car-
diopulmonary disease).

Evidence Profile 4: Ribavirin

● Aggregate evidence quality: B; RCTs with limitations
and observational studies

● Benefit: some improvement in outcome

● Harm: cost, delivery method, potential health risks to
caregivers

● Benefits-harms assessment: preponderance of harm
over benefit

● Policy level: recommendation

RECOMMENDATION 5
Antibacterial medications should be used only in children with
bronchiolitis who have specific indications of the coexistence of
a bacterial infection. When present, bacterial infection should
be treated in the same manner as in the absence of bronchiolitis
(recommendation: evidence level B; RCTs and observational
studies; preponderance of benefit over harm).

Children with bronchiolitis frequently receive anti-
bacterial therapy because of fever,103 young age,104 or the
concern over secondary bacterial infection.105 Early
RCTs106,107 showed no benefit from antibacterial treat-
ment of bronchiolitis. However, concern remains re-
garding the possibility of bacterial infections in young
infants with bronchiolitis; thus, antibacterial agents con-
tinue to be used.

Several retrospective studies41,108–113 identified low
rates of SBI (0%–3.7%) in patients with bronchiolitis
and/or infections with RSV. When SBI was present, it
was more likely to be a UTI than bacteremia or menin-
gitis. In a study of 2396 infants with RSV bronchiolitis,
69% of the 39 patients with SBI had a UTI.110

Three prospective studies of SBI in patients with
bronchiolitis and/or RSV infections also demonstrated
low rates of SBI (1%–12%).42,43,114 One large study of
febrile infants less than 60 days of age43 with bronchi-
olitis and/or RSV infections demonstrated that the over-
all risk of SBI in infants less than 28 days of age, al-
though significant, was not different between RSV-
positive and RSV-negative groups (10.1% and 14.2%,
respectively). All SBIs in children between 29 and 60

days of age with RSV-positive bronchiolitis were UTIs.
The rate of UTIs in RSV-positive patients between 28 and
60 days old was significantly lower than those who were
RSV-negative (5.5% vs 11.7%).

Approximately 25% of hospitalized infants with
bronchiolitis will have radiographic evidence of atelec-
tasis or infiltrates, often misinterpreted as possible bac-
terial infection.115 Bacterial pneumonia in infants with
bronchiolitis without consolidation is unusual.116

Although acute otitis media (AOM) in bronchiolitic
infants may be caused by RSV alone, there are no clinical
features that permit viral AOM to be differentiated from
bacterial. Two studies address the frequency of AOM in
patients with bronchiolitis. Andrade et al117 prospectively
identified AOM in 62% of 42 patients who presented
with bronchiolitis. AOM was present in 50% on entry to
the study and developed in an additional 12% within 10
days. Bacterial pathogens were isolated from 94% of
middle-ear aspirates, with Streptococcus pneumoniae, Hae-
mophilus influenzae, and Moraxella catarrhalis being the
most frequent isolates. A subsequent report118 followed
150 children hospitalized for bronchiolitis for the devel-
opment of AOM. Seventy-nine (53%) developed AOM,
two thirds within the first 2 days of hospitalization.
Tympanocentesis was performed on 64 children with
AOM, and 33 middle-ear aspirates yielded pathogens. H
influenzae, S pneumoniae, and M catarrhalis were the ones
most commonly found. AOM did not influence the clin-
ical course or laboratory findings of bronchiolitis. When
found, AOM should be managed according to the AAP/
AAFP guidelines for diagnosis and management of
AOM.119

Evidence Profile 5: Antibacterial Therapy

● Aggregate evidence quality: B; RCTs and observational
studies with consistent results

● Benefit: appropriate treatment of bacterial infections,
decreased exposure to unnecessary medications and
their adverse effects when a bacterial infection is not
present, decreased risk of development of resistant
bacteria

● Harm: potential to not treat patient with bacterial
infection

● Benefits-harms assessment: preponderance of benefit
over harm

● Policy level: recommendation

RECOMMENDATION 6a
Clinicians should assess hydration and ability to take fluids
orally (strong recommendation: evidence level X; validating
studies cannot be performed; clear preponderance of benefit
over harm).
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RECOMMENDATION 6b
Chest physiotherapy should not be used routinely in the man-
agement of bronchiolitis (recommendation: evidence level B;
RCTs with limitations; preponderance of harm over benefit).

The level of respiratory distress caused by bronchioli-
tis guides the indications for use of other treatments.

Intravenous Fluids
Infants with mild respiratory distress may require only
observation, particularly if feeding remains unaffected.
When the respiratory rate exceeds 60 to 70 breaths per
minute, feeding may be compromised, particularly if
nasal secretions are copious. Infants with respiratory
difficulty may develop nasal flaring, increased intercostal
or sternal retractions, and prolonged expiratory wheez-
ing and be at increased risk of aspiration of food into the
lungs.120 Children who have difficulty feeding safely be-
cause of respiratory distress should be given intravenous
fluids. The possibility of fluid retention related to pro-
duction of antidiuretic hormone has been reported in
patients with bronchiolitis.121,122 Clinicians should adjust
fluid management accordingly.

Airway Clearance
Bronchiolitis is associated with airway edema and
sloughing of the respiratory epithelium into airways,
which results in generalized hyperinflation of the lungs.
Lobar atelectasis is not characteristic of this disease, al-
though it can be seen on occasion. A Cochrane review123

found 3 RCTs that evaluated chest physiotherapy in
hospitalized patients with bronchiolitis.124–126 No clinical
benefit was found using vibration and percussion tech-
niques. Suctioning of the nares may provide temporary
relief of nasal congestion. There is no evidence to sup-
port routine “deep” suctioning of the lower pharynx or
larynx.

Evidence Profile 6a: Fluids

● Aggregate evidence quality: evidence level X; validat-
ing studies cannot be performed

● Benefit: prevention of dehydration

● Harm: overhydration, especially if syndrome of inap-
propriate secretion of antidiuretic hormone (SIADH)
is present

● Benefits-harms assessment: clear preponderance of
benefit over harm

● Policy level: strong recommendation

Evidence Profile 6b: Chest Physiotherapy

● Aggregate evidence quality: B; RCTs with limitations

● Benefit: clearance of secretions, prevention of atelec-
tasis

● Harm: stress to infant during procedure, cost of ad-
ministering chest physiotherapy

● Benefits-harms assessment: preponderance of harm
over benefit

● Policy level: recommendation

RECOMMENDATION 7a
Supplemental oxygen is indicated if oxyhemoglobin saturation
(SpO2) falls persistently below 90% in previously healthy in-
fants. If the SpO2 does persistently fall below 90%, adequate
supplemental oxygen should be used to maintain SpO2 at or
above 90%. Oxygen may be discontinued if SpO2 is at or above
90% and the infant is feeding well and has minimal respira-
tory distress (option: evidence level D; expert opinion and
reasoning from first principles; some benefit over harm).

RECOMMENDATION 7b
As the child’s clinical course improves, continuous measure-
ment of SpO2 is not routinely needed (option: evidence level D;
expert opinion; balance of benefit and harm).

RECOMMENDATION 7c
Infants with a known history of hemodynamically significant
heart or lung disease and premature infants require close
monitoring as the oxygen is being weaned (strong recommen-
dation: evidence level B; observational studies with consistent
findings; preponderance of benefit over harm).

Healthy infants have an SpO2 greater than 95% on
room air, although transient decreases to an SpO2 of less
than 89% occur.127,128 In bronchiolitis, airway edema and
sloughing of respiratory epithelial cells cause mismatch-
ing of ventilation and perfusion and subsequent reduc-
tions in oxygenation (PaO2 and SpO2).

In the clinical setting, pulse oximeters are convenient,
safe tools to measure oxygenation status. Clinicians or-
dering pulse oximetry should understand that the shape
of the oxyhemoglobin dissociation curve dictates that
when SpO2 is above 90%, large increases in PaO2 are
associated with small increases in SpO2. In contrast,
when SpO2 is below 90%, a small decrease in PaO2 is
associated with large decreases in SpO2 (Fig 2). This
raises the question of whether there is a single value for
SpO2 that can serve as a decision point to hospitalize or
initiate supplemental oxygen in infants with bronchioli-
tis.

In studies that examined treatment for bronchiolitis
in hospitalized infants, some investigators started sup-
plemental oxygen when SpO2 fell below 90%, and oth-
ers started oxygen before the SpO2 reached 90%.98,129

Although data are lacking to codify a single value of
SpO2 to be used as a cutoff point for initiating or discon-
tinuing supplemental oxygen, these studies and the re-
lationship between PaO2 and SpO2 support the position
that otherwise healthy infants with bronchiolitis who
have SpO2 at or above 90% at sea level while breathing
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room air likely gain little benefit from increasing PaO2

with supplemental oxygen, particularly in the absence of
respiratory distress and feeding difficulties. Because sev-
eral factors including fever, acidosis, and some hemoglo-
binopathies shift the oxyhemoglobin dissociation curve
so that large decreases in PaO2 begin to occur at an SpO2

of more than 90%, clinicians should consider maintain-
ing a higher SpO2 in children with these risk factors.130,131

Although widely used pulse oximeters have some
shortcomings, under normal circumstances the accuracy
of SpO2 may vary slightly (most oximeters are accurate
to �2%). More importantly, poorly placed probes and
motion artifact will lead to inaccurate measurements
and false readings and alarms.132 Before instituting O2

therapy, the accuracy of the initial reading should be
verified by repositioning the probe and repeating the
measurement. The infant’s nose and, if necessary, oral
airway should be suctioned. If SpO2 remains below 90%,
O2 should be administered. The infant’s clinical work of
breathing should also be assessed and may be considered
as a factor in a decision to use oxygen supplementation.

Premature or low birth weight infants and infants
with bronchopulmonary dysplasia or hemodynamically
significant congenital heart disease merit special atten-
tion because they are at risk to develop severe illness
that requires hospitalization, often in the ICU.7,29,133–135

These infants often have abnormal baseline oxygenation
coupled with an inability to cope with the pulmonary
inflammation seen in bronchiolitis. This can result in
more severe and prolonged hypoxia compared with nor-

mal infants, and clinicians should take this into account
when developing strategies for using and weaning sup-
plemental oxygen.

Evidence Profile 7a: Supplemental Oxygen

● Aggregate evidence quality: D; expert opinion and
reasoning from first principles

● Benefit: use of supplemental oxygen only when ben-
eficial, shorter hospitalization

● Harm: inadequate oxygenation

● Benefits-harms assessment: some benefit over harm

● Policy level: option

Evidence Profile 7b: Measurement of SpO2

● Aggregate evidence quality: D; expert opinion

● Benefit: shorter hospitalization

● Harm: inadequate oxygenation between measure-
ments

● Benefits-harms assessment: some benefit over harm

● Policy level: option

Evidence Profile 7c: High-Risk Infants

● Aggregate evidence quality: B; observational studies
with consistent findings

● Benefit: improved care of high-risk infants

● Harm: longer hospitalization, use of oxygen when not
beneficial

● Benefits-harms assessment: preponderance of benefit
over harm

● Policy level: Strong recommendation

RECOMMENDATION 8a
Clinicians may administer palivizumab prophylaxis to selected
infants and children with CLD or a history of prematurity (less
than 35 weeks’ gestation) or with congenital heart disease
(recommendation: evidence level A; RCT; preponderance of
benefit over harm).

RECOMMENDATION 8b
When given, prophylaxis with palivizumab should be given in
5 monthly doses, usually beginning in November or December,
at a dose of 15 mg/kg per dose administered intramuscularly
(recommendation: evidence level C; observational studies and
expert opinion; preponderance of benefit over cost).

The 2006 Report of the Committee on Infectious Dis-
ease (Red Book) included the following recommendations
for the use of palivizumab136:

● Palivizumab prophylaxis should be considered for in-
fants and children younger than 24 months of age
with chronic lung disease of prematurity who have

FIGURE 2
Oxyhemoglobin dissociation curve showing percent saturation of hemoglobin at various
partial pressures of oxygen. Note that the position of the curve and the affinity of hemo-
globin for oxygen changes with changing physiologic conditions. (Reproduced with
permission from the educational website www.anaesthesiauk.com.)
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required medical therapy (supplemental oxygen,
bronchodilator or diuretic or corticosteroid therapy)
for CLD within 6 months before the start of the RSV
season. Patients with more severe CLD who continue
to require medical therapy may benefit from prophy-
laxis during a second RSV season. Data are limited
regarding the effectiveness of palivizumab during the
second year of life. Individual patients may benefit
from decisions made in consultation with neonatolo-
gists, pediatric intensivists, pulmonologists, or infec-
tious disease specialists.

● Infants born at 32 weeks of gestation or earlier may
benefit from RSV prophylaxis, even if they do not
have CLD. For these infants, major risk factors to
consider include their gestational age and chronologic
age at the start of the RSV season. Infants born at 28
weeks of gestation or earlier may benefit from pro-
phylaxis during their first RSV season, whenever that
occurs during the first 12 months of life. Infants born
at 29 to 32 weeks of gestation may benefit most from
prophylaxis up to 6 months of age. For the purpose of
this recommendation, 32 weeks’ gestation refers to an
infant born on or before the 32nd week of gestation
(ie, 32 weeks, 0 days). Once a child qualifies for initi-
ation of prophylaxis at the start of the RSV season,
administration should continue throughout the sea-
son and not stop at the point an infant reaches either
6 months or 12 months of age.

● Although palivizumab has been shown to decrease the
likelihood of hospitalization in infants born between
32 and 35 weeks of gestation (ie, between 32 weeks, 1
day and 35 weeks, 0 days), the cost of administering
prophylaxis to this large group of infants must be
considered carefully. Therefore, most experts recom-
mend that prophylaxis should be reserved for infants
in this group who are at greatest risk of severe infec-
tion and who are younger than 6 months of age at the
start of the RSV season. Epidemiologic data suggest
that RSV infection is more likely to lead to hospital-
ization for these infants when the following risk factor
are present: child care attendance, school-aged sib-
lings, exposure to environmental air pollutants, con-
genital abnormalities of the airways, or severe neuro-
muscular disease. However, no single risk factor
causes a very large increase in the rate of hospitaliza-
tion, and the risk is additive as the number of risk
factors for an individual infant increases. Therefore,
prophylaxis should be considered for infants between
32 and 35 weeks of gestation only if 2 or more of these
risk factors are present. Passive household exposure to
tobacco smoke has not been associated with an in-
creased risk of RSV hospitalization on a consistent
basis. Furthermore, exposure to tobacco smoke is a
risk factor that can be controlled by the family of an
infant at increased risk of severe RSV disease, and

preventive measures will be far less costly than palivi-
zumab prophylaxis. High-risk infants never should be
exposed to tobacco smoke. In contrast to the well-
documented beneficial effect of breastfeeding against
many viral illnesses, existing data are conflicting re-
garding the specific protective effect of breastfeeding
against RSV infection. High-risk infants should be kept
away from crowds and from situations in which ex-
posure to infected individuals cannot be controlled.
Participation in group child care should be restricted
during the RSV season for high-risk infants whenever
feasible. Parents should be instructed on the impor-
tance of careful hand hygiene. In addition, all high-
risk infants and their contacts should be immunized
against influenza beginning at 6 months of age.

● In the Northern hemisphere and particularly within
the United States, RSV circulates predominantly be-
tween November and March. The inevitability of the
RSV season is predictable, but the severity of the sea-
son, the time of onset, the peak of activity, and the end
of the season cannot be predicted precisely. There can
be substantial variation in timing of community out-
breaks of RSV disease from year to year in the same
community and between communities in the same
year, even in the same region. These variations, how-
ever, occur within the overall pattern of RSV out-
breaks, usually beginning in November or December,
peaking in January or February, and ending by the
end of March or sometime in April. Communities in
the southern United States tend to experience the
earliest onset of RSV activity, and Midwestern states
tend to experience the latest. The duration of the
season for western and northeast regions typically
occurs between that noted in the South and the Mid-
west. In recent years, the national median duration of
the RSV season has been 15 weeks and even in the
South, with a seasonal duration of 16 weeks, the
range is 13 to 20 weeks. Results from clinical trials
indicate that palivizumab trough serum concentra-
tions �30 days after the fifth dose will be well above
the protective concentration for most infants. If the
first dose is administered in November, 5 monthly
doses of palivizumab will provide substantially more
than 20 weeks of protective serum antibody concen-
trations for most of the RSV season, even with varia-
tion in season onset and end. Changes from this rec-
ommendation of 5 monthly doses require careful
consideration of the benefits and costs.

● Children who are 24 months of age or younger with
hemodynamically significant cyanotic and acyanotic
congenital heart disease will benefit from palivizumab
prophylaxis. Decisions regarding prophylaxis with
palivizumab in children with congenital heart disease
should be made on the basis of the degree of physio-
logic cardiovascular compromise. Children younger
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than 24 months of age with congenital heart disease
who are most likely to benefit from immunoprophy-
laxis include:
• Infants who are receiving medication to control

congestive heart failure
• Infants with moderate to severe pulmonary hyper-

tension
• Infants with cyanotic heart disease

Results from 2 blinded, randomized, placebo-con-
trolled trials with palivizumab involving 2789 infants
and children with prematurity, CLD, or congenital heart
disease demonstrated a reduction in RSV hospitalization
rates of 39% to 78% in different groups.137,138 Results
from postlicensure observational studies suggest that
monthly immunoprophylaxis may reduce hospitaliza-
tion rates to an even greater extent than that described
in the prelicensure clinical trials.139 Palivizumab is not
effective in the treatment of RSV disease and is not
approved for this indication.

Several economic analyses of RSV immunoprophy-
laxis have been published.140–147 The primary benefit of
immunoprophylaxis with palivizumab is a decrease in
the rate of RSV-associated hospitalization. None of the 5
clinical RCTs have demonstrated a significant decrease in
rate of mortality attributable to RSV infection in infants
who receive prophylaxis. Most of the economic analyses
fail to demonstrate overall savings in health care dollars
because of the high cost if all at-risk children were to
receive prophylaxis. Estimates of cost per hospitalization
prevented have been inconsistent because of consider-
able variation in the baseline rate of hospitalization at-
tributable to RSV in different high-risk groups. Other
considerations that will influence results include the
effect of prophylaxis on outpatient costs and a resolution
of the question of whether prevention of RSV infection
in infancy decreases wheezing and lower respiratory
tract problems later in childhood.

Evidence Profile 8a: Palivizumab Prophylaxis

● Aggregate evidence quality: A; RCTs

● Benefit: prevention of morbidity and mortality in
high-risk infants

● Harm: cost

● Benefits-harms assessment: preponderance of benefit
over harm

● Policy level: recommendation

Evidence Profile 8b: Five-Dose Regimen

● Aggregate evidence quality: C; observational studies
and expert opinion

● Benefit: decreased cost resulting from using minimal
number of needed doses

● Harm: risk of illness from RSV outside the usual sea-
son

● Benefits-harms assessment: preponderance of benefit
over harm

● Policy level: recommendation

RECOMMENDATION 9a
Hand decontamination is the most important step in preventing
nosocomial spread of RSV. Hands should be decontaminated
before and after direct contact with patients, after contact with
inanimate objects in the direct vicinity of the patient, and after
removing gloves (strong recommendation: evidence level B;
observational studies with consistent results; strong preponder-
ance of benefit over harm).

RECOMMENDATION 9b
Alcohol-based rubs are preferred for hand decontamination.
An alternative is hand-washing with antimicrobial soap (rec-
ommendation: evidence level B; observational studies with con-
sistent results; preponderance of benefit over harm).

RECOMMENDATION 9c
Clinicians should educate personnel and family members on
hand sanitation (recommendation: evidence level C; observa-
tional studies; preponderance of benefit over harm).

Efforts should be made to decrease the spread of RSV
and other causative agents of bronchiolitis in medical
settings, especially in the hospital. RSV RNA has been
identified in air samples as much as 22 feet from the
patient’s bedside.148 Secretions from infected patients can
be found on beds, crib railings, tabletops, and toys. Or-
ganisms on fomites may remain viable and contagious
for several hours.149

It has been shown that RSV as well as many other
viruses can be carried and spread to others on the hands
of caregivers.150 Frequent hand-washing by health care
workers has been shown to reduce RSV’s nosocomial
spread.150 The Centers for Disease Control and Preven-
tion published an extensive review of the hand-hygiene
literature and made recommendations as to indications
for hand-washing and hand antisepsis.151 Among the
recommendations are that hands should be decontami-
nated before and after direct contact with patients, after
contact with inanimate objects in the direct vicinity of
the patient, and after removing gloves. If hands are not
visibly soiled, an alcohol-based rub is preferred. An al-
ternative is to wash hands with an antimicrobial soap.
The guideline also describes the appropriate technique
for using these products.

Other methods that have been shown to be effective
in controlling the spread of RSV are education of per-
sonnel and family members; surveillance for the onset of
RSV season; use of gloves, with frequent changes to
avoid the spread of organisms on the gloves; and wear-
ing gowns for direct contact with the patient. It has not
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been clearly shown that wearing masks offers additional
benefit to the above-listed measures.149 Isolation and/or
cohorting of RSV-positive patients, including assignment
of personnel to care only for these patients, is effec-
tive152,153 but may not be feasible. Strict hand decontam-
ination and education of staff and families about preven-
tion of spread of organisms is essential regardless of
whether isolation is used.

Programs that implement the above-mentioned prin-
ciples have been shown to decrease the nosocomial
spread of RSV. Johns Hopkins Hospital (Baltimore, MD)
instituted a program of pediatric droplet precaution for
all children less than 2 years old with respiratory symp-
toms during RSV season until the child is shown to not
have RSV. Nosocomial transmission of RSV decreased by
approximately 50%. Before intervention, a patient was
2.6 times more likely to have nosocomially transmitted
RSV than after the intervention.154 A similar program at
Children’s Hospital of Philadelphia (Philadelphia, PA)
resulted in a decrease of nosocomial RSV infections of
39%.155

Evidence Profile 9a: Hand Decontamination

● Aggregate evidence quality: B; observational studies
with consistent findings

● Benefit: decreased spread of infection

● Harm: time

● Benefits-harms assessment: strong preponderance of
benefit over harm

● Policy level: strong recommendation

Evidence Profile 9b: Alcohol-Based Rubs

● Aggregate evidence quality: B; observational studies
with consistent findings

● Benefit: decreased spread of infection

● Harm: irritative effect of alcohol-based rubs

● Benefits-harms assessment: preponderance of benefit
over harm

● Policy level: recommendation

Evidence Profile 9c: Education

● Aggregate evidence quality: C; observational studies

● Benefit: decreased spread of infection

● Harm: time, cost of gloves and gowns if used, barriers
to parental contact with patient

● Benefits-harms assessment: preponderance of benefit
over harm

● Policy level: recommendation

RECOMMENDATION 10a
Infants should not be exposed to passive smoking (strong rec-
ommendation: evidence level B; observational studies with con-
sistent results; strong preponderance of benefit over harm).

RECOMMENDATION 10b
Breastfeeding is recommended to decrease a child’s risk of
having lower respiratory tract disease (LRTD) (recommenda-
tion: evidence level C; observational studies; preponderance of
benefit over harm).

Tobacco Smoke
Passive smoking increases the risk of having an RSV
infection with a reported odds ratio of 3.87.156 There
have been numerous studies on the effect of passive
smoking on respiratory illness in infants and children. In
a systematic review of passive smoking and lower respira-
tory illness in infants and children, Strachan and Cook157

showed a pooled odds ratio of 1.57 if either parent smoked
and an odds ratio of 1.72 if the mother smoked. Stocks and
Dezateux158 reviewed 20 studies of pulmonary function in
infants. These studies showed a significant decrease in pul-
monary function in infants of mothers who smoked during
and after pregnancy. Forced expiratory flow was decreased
by approximately 20%. Other measures of pulmonary
function were likewise abnormal.

Paternal smoking also has an effect. The prevalence of
upper respiratory tract illness increased from 81.6% to
95.2% in infants under 1 year of age in households
where only the father smoked.159

Breastfeeding
Breast milk has been shown to have immune factors to
RSV including immunoglobulin G and A antibodies160

and interferon-�.161 Breast milk has also been shown to
have neutralizing activity against RSV.162 In one study
the relative risk of hospital admission with RSV was 2.2
in children who were not being breastfed.163 In another
study, 8 (7%) of 115 children hospitalized with RSV
were breastfed, and 46 (27%) of 167 controls were
breastfed.164

A meta-analysis of the relationship of breastfeeding
and hospitalization for LRTD in early infancy165 exam-
ined 33 studies, all of which showed a protective asso-
ciation between breastfeeding and the risk of hospital-
ization for LRTD. Nine studies met all inclusion criteria
for analysis. The conclusion was that infants who were
not breastfed had almost a threefold greater risk of being
hospitalized for LRTD than those exclusively breastfed
for 4 months (risk ratio: 0.28).

Evidence Profile 10a: Secondhand Smoke

● Aggregate evidence quality: B; observational studies
with consistent findings

● Benefit: decreased risk of LRTI
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● Harm: none

● Benefits-harms assessment: strong preponderance of
benefit over harm

● Policy level: strong recommendation

Evidence Profile 10b: Breastfeeding

● Aggregate evidence quality: C; observational studies

● Benefit: improved immunity, decreased risk of LRTI,
improved nutrition

● Harm: implied inadequacy of mothers who cannot or
prefer to not breastfeed

● Benefits-harms assessment: preponderance of benefit
over harm

● Policy level: recommendation

RECOMMENDATION 11
Clinicians should inquire about use of CAM (option: evidence
level D; expert opinion; some benefit over harm).

No recommendations for CAM for treatment of bron-
chiolitis are made because of limited data. Clinicians
now recognize that an increasing number of parents/
caregivers are using various forms of nonconventional
treatment for their children. Treatments that have been
used specifically for bronchiolitis include homeopathy,
herbal remedies, osteopathic manipulation, and applied
kinesiology. Substantially more data are available re-
garding the use of homeopathic and herbal remedies for
the treatment of bronchitis and the common cold.
Whether these therapies would prevent the development
of bronchiolitis is unknown. A single recent trial indicated
that an herbal preparation containing Echinacea, propolis,
and vitamin C prevented the development of upper respi-
ratory infections in children between the ages of 1 and 5
years.166 Bronchiolitis was not specifically studied.

To date, there are no studies that conclusively show a
beneficial effect of alternative therapies used for the
treatment of bronchiolitis. Recent interest in the use of
CAM has led to research efforts to investigate its efficacy.
It is difficult to design and conduct studies on certain
forms of CAM because of the unique nature of the
treatment. Any study conducted will need to show proof
of effectiveness of a specific therapy when compared
with the natural history of the disease. Conclusions re-
garding CAM cannot be made until research evidence is
available. However, because of the widespread use of
CAM, clinicians should ask parents what alternative
forms of treatment they are using and be ready to discuss
potential benefits or risks.

Evidence Profile 11: Asking About CAM

● Aggregate evidence quality: D; expert opinion

● Benefit: improved parent-physician communication,

awareness of other, possibly harmful treatments being
used

● Harm: time required for discussion, lack of knowledge
about CAM by many pediatricians

● Benefits-harms assessment: some benefit over harm

● Policy level: option

FUTURE RESEARCH
The AHRQ evidence report1 points out that outcomes
measured in future studies of bronchiolitis should be
clinically relevant and of interest to parents, clinicians,
and health systems. Among the recommended outcomes
are rates of hospitalization, need for more intensive ser-
vices in the hospital, costs of care, and parental satisfac-
tion with treatment.1 One of the difficulties with the
bronchiolitis literature is the absence of validated clinical
scoring scales that are objective, replicable, and can be
easily be performed in the hospital, emergency depart-
ment, and outpatient settings. Studies should also be of
sufficient size to be able to draw meaningful conclusions
for the above-mentioned outcomes. Because bronchioli-
tis is a self-limited disease, large numbers of patients
would need to be enrolled to observe small changes in
outcome. This would necessitate large multicenter study
protocols. Currently, such multicentered studies are be-
ing conducted in the United States and Canada on the
use of corticosteroids in the emergency department.

Future research should include:

● development of rapid, cost-effective tests for viruses
other than RSV that may also play a role in bronchi-
olitis;

● studies to determine if there are selected patients who
may benefit from bronchodilators or corticosteroids;

● clinical studies of the target SpO2 for the most efficient
use of oxygen and oxygen monitoring;

● development of new therapies including new antiviral
medications;

● continued research into the development of an RSV
vaccine; and

● continued development of immunoprophylaxis that
would require fewer doses and decreased cost.

SUMMARY
This clinical practice guideline provides evidence-based
recommendations on the diagnosis and management of
bronchiolitis in infants less than 2 years of age. It em-
phasizes using only diagnostic and management modal-
ities that have been shown to affect clinical outcomes.

Bronchiolitis is a clinical diagnosis that does not re-
quire diagnostic testing. Many of the commonly used
management modalities have not been shown to be
effective in improving the clinical course of the illness.
This includes the routine use of bronchodilators, corti-
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costeroids, ribavirin, antibiotics, chest radiography, chest
physiotherapy, and complementary and alternative
therapies. Options for the appropriate use of oxygen and
oxygen monitoring have been presented. Specific pre-
vention with palivizumab and general prevention, par-
ticularly the use of hand decontamination to prevent
nosocomial spread, were also discussed.

CONCLUSIONS

1a. Clinicians should diagnose bronchiolitis and assess
disease severity on the basis of history and physical
examination. Clinicians should not routinely order
laboratory and radiologic studies for diagnosis (rec-
ommendation).

1b. Clinicians should assess risk factors for severe dis-
ease such as age less than 12 weeks, a history of
prematurity, underlying cardiopulmonary disease,
or immunodeficiency when making decisions about
evaluation and management of children with bron-
chiolitis (recommendation).

2a. Bronchodilators should not be used routinely in the
management of bronchiolitis (recommendation).

2b. A carefully monitored trial of �-adrenergic or �-ad-
renergic medication is an option. Inhaled broncho-
dilators should be continued only if there is a doc-
umented positive clinical response to the trial using
an objective means of evaluation (option).

3. Corticosteroid medications should not be used rou-
tinely in the management of bronchiolitis (recom-
mendation).

4. Ribavirin should not be used routinely in children
with bronchiolitis (recommendation).

5. Antibacterial medications should only be used in chil-
dren with bronchiolitis who have specific indications
of the coexistence of a bacterial infection. When
present, bacterial infection should be treated in the
same manner as in the absence of bronchiolitis (rec-
ommendation).

6a. Clinicians should assess hydration and ability to take
fluids orally (strong recommendation).

6b. Chest physiotherapy should not be used routinely in
the management of bronchiolitis (recommenda-
tion).

7a. Supplemental oxygen is indicated if SpO2 falls per-
sistently below 90% in previously healthy infants. If
the SpO2 does persistently fall below 90%, adequate
supplemental oxygen should be used to maintain an
SpO2 at or above 90%. Oxygen may be discontinued
if SpO2 is at or above 90% and the infant is feeding
well and has minimal respiratory distress (option).

7b. As the child’s clinical course improves, continuous
measurement of SpO2 is not routinely needed (op-
tion).

7c. Infants with a known history of hemodynamically
significant heart or lung disease and premature in-
fants require close monitoring as oxygen is being
weaned (strong recommendation).

8a. Clinicians may administer palivizumab prophylaxis
for selected infants and children with CLD or a his-
tory of prematurity (less than 35 weeks’ gestation)
or with congenital heart disease (recommendation).

8b. When given, prophylaxis with palivizumab should
be given in 5 monthly doses, usually beginning in
November or December, at a dose of 15 mg/kg per
dose administered intramuscularly (recommenda-
tion).

9a. Hand decontamination is the most important step in
preventing nosocomial spread of RSV. Hands should
be decontaminated before and after direct contact
with patients, after contact with inanimate objects in
the direct vicinity of the patient, and after removing
gloves (strong recommendation).

9b. Alcohol-based rubs are preferred for hand decon-
tamination. An alternative is hand-washing with
antimicrobial soap (recommendation).

9c. Clinicians should educate personnel and family
members on hand sanitation (recommendation).

10a. Infants should not be exposed to passive smoking
(strong recommendation).

10b. Breastfeeding is recommended to decrease a child’s
risk of having LRTD (recommendation).

11. Clinicians should inquire about use of CAM
(option).

SUBCOMMITTEE ON THE DIAGNOSIS ANDMANAGEMENT OF

BRONCHIOLITIS, 2004–2006

Allan S. Lieberthal, MD, Chairperson
Howard Bauchner, MD
Caroline B. Hall, MD
David W. Johnson, MD
Uma Kotagal, MD
Michael J. Light, MD (on the AstraZeneca and

MedImmune speakers’ bureaus; research grant from
MedImmune)

Wilbert Mason, MD (on the MedImmune speakers’
bureau)

H. Cody Meissner, MD
Kieran J. Phelan, MD
Joseph J. Zorc, MD

1788 AMERICAN ACADEMY OF PEDIATRICS



66 SECTION 1/CLINICAL PRACTICE GUIDELINES

LIASONS

Mark A. Brown, MD (on the GlaxoSmithKline,
AstraZeneca, and MedImmune speakers’ bureaus)
American Thoracic Society

Richard D. Clover, MD (continuing medical education
presenter for institutions that received unrestricted
educational grants from Sanofi Pasteur and Merck)
American Academy of Family Physicians

Ian T. Nathanson, MD
American College of Chest Physicians

Matti Korppi, MD
European Respiratory Society

CONSULTANTS

Richard N. Shiffman, MD
Danette Stanko-Lopp, MA, MPH

STAFF

Caryn Davidson, MA

REFERENCES
1. Agency for Healthcare Research and Quality. Management of

Bronchiolitis in Infants and Children. Evidence Report/Tech-
nology Assessment No. 69. Rockville, MD: Agency for Health-
care Research and Quality; 2003. AHRQ Publication No. 03-
E014

2. Mullins JA, Lamonte AC, Bresee JS, Anderson LJ. Substantial
variability in community respiratory syncytial virus season
timing. Pediatr Infect Dis J. 2003;22:857–862

3. Greenough A, Cox S, Alexander J, et al. Health care utilisation
of infants with chronic lung disease, related to hospitalisation
for RSV infection. Arch Dis Child. 2001;85:463–468

4. Parrott RH, Kim HW, Arrobio JO, et al. Epidemiology of RSV
infection in Washington DC II: infection and disease with
respect to age, immunologic status, race and sex. Am J Epide-
miol. 1973;98:289–300

5. Meissner HC. Selected populations at increased risk from re-
spiratory syncytial virus infection. Pediatr Infect Dis J. 2003;
22(2 suppl):S40–S44; discussion S44–S45

6. Shay DK, Holman RC, Roosevelt GE, Clarke MJ, Anderson LJ.
Bronchiolitis-associated mortality and estimates of respiratory
syncytial virus-associated deaths among US children,
1979–1997. J Infect Dis. 2001;183:16–22

7. Leader S, Kohlhase K. Recent trends in severe respiratory
syncytial virus (RSV) among US infants, 1997 to 2000. J Pe-
diatr. 2003;143(5 suppl):S127–S132

8. Stang P, Brandenburg N, Carter B. The economic burden of
respiratory syncytial virus-associated bronchiolitis hospitaliza-
tions. Arch Pediatr Adolesc Med. 2001;155:95–96

9. Willson DF, Horn SD, Hendley JO, Smout R, Gassaway J.
Effect of practice variation on resource utilization in infants
for viral lower respiratory illness. Pediatrics. 2001;108:
851–855

10. Wang EE, Law BJ, Boucher FD, et al. Pediatric Investigators
Collaborative Network on Infections in Canada (PICNIC)
study of admission and management variation in patients
hospitalized with respiratory syncytial viral lower respiratory
tract infection. J Pediatr. 1996;129:390–395

11. Brand PLP, Vaessen-Verberne AAPH. Differences in manage-
ment of bronchiolitis between hospitals in the Netherlands.
Eur J Pediatr. 2000;159:343–347

12. Behrendt CE, Decker MD, Burch DJ, Watson PH. Interna-
tional variation in the management of infants hospitalized

with respiratory syncytial virus. International RSV Study
Group. Eur J Pediatr. 1998;157:215–220

13. Martinez FD. Respiratory syncytial virus bronchiolitis and the
pathogenesis of childhood asthma. Pediatr Infect Dis J. 2003;
22(2 suppl):S76–S82

14. Stein RT, Sherrill D, Morgan WJ, et al. Respiratory syncytial
virus in early life and risk of wheeze and allergy by age 13
years. Lancet. 1999;354:541–545

15. Schauer U, Hoffjan S, Bittscheidt J, et al. RSV bronchiolitis
and risk of wheeze and allergic sensitization in the first year of
life. Eur Respir J. 2002;20:1277–1283

16. American Academy of Pediatrics, Steering Committee on
Quality Improvement and Management. Classifying recom-
mendations for clinical practice guidelines. Pediatrics. 2004;
114:874–877

17. Jobe AH, Bancalari E. Bronchopulmonary dysplasia. Am J
Respir Crit Care Med. 2001;163:1723–1729

18. Ashton R, Connolly K. The relation of respiration rate and
heart rate to sleep states in the human newborn. Dev Med
Child Neurol. 1971;13:180–187

19. Iliff A, Lee VA. Pulse rate, respiratory rate, and body temper-
ature of children between two months and eighteen years of
age. Child Dev. 1952;23:237–245

20. Rogers MC. Respiratory monitoring. In: Rogers MC, Nichols
DG, eds. Textbook of Pediatric Intensive Care. Baltimore, MD:
Williams & Wilkins; 1996:332–333

21. Berman S, Simoes EA, Lanata C. Respiratory rate and pneu-
monia in infancy. Arch Dis Child. 1991;66:81–84

22. Margolis P, Gadomski A. The rational clinical examination:
does this infant have pneumonia? JAMA. 1998;279:308–313

23. Mahabee-Gittens EM, Grupp-Phelan J, Brody AS, et al. Iden-
tifying children with pneumonia in the emergency depart-
ment. Clin Pediatr (Phila). 2005;44:427–435

24. Brooks AM, McBride JT, McConnochie KM, Aviram M, Long
C, Hall CB. Predicting deterioration in previously healthy
infants hospitalized with respiratory syncytial virus infection.
Pediatrics. 1999;104:463–467

25. Navas L, Wang E, de Carvalho V, Robinson J. Improved
outcome of respiratory syncytial virus infection in a high-risk
hospitalized population of Canadian children. Pediatric Inves-
tigators Collaborative Network on Infections in Canada. J Pe-
diatr. 1992;121:348–354

26. Wang EE, Law BJ, Stephens D. Pediatric Investigators Collab-
orative Network on Infections in Canada (PICNIC) prospec-
tive study of risk factors and outcomes in patients hospitalized
with respiratory syncytial viral lower respiratory tract infec-
tion. J Pediatr. 1995;126:212–219

27. Shaw KN, Bell LM, Sherman NH. Outpatient assessment of
infants with bronchiolitis. Am J Dis Child. 1991;145:151–155

28. Chan, PW, Lok FY, Khatijah SB. Risk factors for hypoxemia
and respiratory failure in respiratory syncytial virus bronchi-
olitis. Southeast Asian J Trop Med Public Health. 2002;33:
806–810

29. MacDonald NE, Hall CB, Suffin SC, Alexson C, Harris PJ,
Manning JA. Respiratory syncytial viral infection in infants
with congenital heart disease. N Engl J Med. 1982;307:
397–400

30. Hall CB, Powell KR, MacDonald NE, et al. Respiratory syncy-
tial viral infection in children with compromised immune
function. N Engl J Med. 1986;315:77–81

31. McMillan JA, Tristram DA, Weiner LB, Higgins AP, Sand-
strom C, Brandon R. Prediction of the duration of hospital-
ization in patients with respiratory syncytial virus infection:
use of clinical parameters. Pediatrics. 1988;81:22–26

32. Roback MG, Baskin MN. Failure of oxygen saturation and
clinical assessment to predict which patients with bronchioli-

PEDIATRICS Volume 118, Number 4, October 2006 1789



DIAGNOSIS AND MANAGEMENT OF BRONCHIOLITIS 67

tis discharged from the emergency department will return
requiring admission. Pediatr Emerg Care. 1997;13:9–11

33. Lowell DI, Lister G, Von Koss H, McCarthy P. Wheezing in
infants: the response to epinephrine. Pediatrics. 1987;79:
939–945

34. Hall CB, Hall WJ, Speers DM. Clinical and physiological man-
ifestations of bronchiolitis and pneumonia: outcome of respi-
ratory syncytial virus. Am J Dis Child. 1979;133:798–802

35. Schroeder AR, Marmor AK, Pantell RH, Newman TB. Impact
of pulse oximetry and oxygen therapy on length of stay in
bronchiolitis hospitalizations. Arch Pediatr Adolesc Med. 2004;
158:527–530

36. Dawson KP, Long A, Kennedy J, Mogridge N. The chest
radiograph in acute bronchiolitis. J Paediatr Child Health. 1990;
26:209–211

37. Roosevelt G, Sheehan K, Grupp-Phelan J, Tanz RR, Listernic
R. Dexamethasone in bronchiolitis: a randomized controlled
trial. Lancet. 1996;348:292–305

38. Swingler GH, Hussey GD, Zwarenstein M. Randomised con-
trolled trial of clinical outcome after chest radiograph in am-
bulatory acute lower-respiratory infection in children. Lancet.
1998;351:404–408

39. Mallory MD, Shay DK, Garrett J, Bordley WC. Bronchiolitis
management preferences and the influence of pulse oximetry
and respiratory rate on the decision to admit. Pediatrics. 2003;
111(1). Available at: www.pediatrics.org/cgi/content/full/
111/1/e45

40. Bordley WC, Viswanathan M, King VJ, et al. Diagnosis and
testing in bronchiolitis: a systematic review. Arch Pediatr Ado-
lesc Med. 2004;158:119–126

41. Liebelt E, Qi K, Harvey K. Diagnostic testing for serious bac-
terial infections in infants aged 90 days or younger with
bronchiolitis. Arch Pediatr Adolesc Med. 1999;153:525–530

42. Kuppermann N, Bank DE, Walton EA, Senac MO Jr, McCas-
lin I. Risks for bacteremia and urinary tract infections in
young febrile children with bronchiolitis. Arch Pediatr Adolesc
Med. 1997;151:1207–1214

43. Levine DA, Platt SL, Dayan PS, et al. Risk of serious bacterial
infection in young febrile infants with respiratory syncytial
virus infections. Pediatrics. 2004;113:1728–1734

44. Kellner JD, Ohlsson A, Gadomski AM, Wang EE. Bronchodi-
lators for bronchiolitis. Cochrane Database Syst Rev. 2000;(2):
CD001266

45. Alario AJ, Lewander WJ, Dennehy P, Seifer R, Mansell AL.
The efficacy of nebulized metaproterenol in wheezing infants
and young children. Am J Dis Child. 1992;146:412–418

46. Henry RL, Milner AD, Stokes GM. Ineffectiveness of ipratro-
pium bromide in acute bronchiolitis. Arch Dis Child. 1983;58:
925–926

47. Klassen TP, Rowe PC, Sutcliffe T, Ropp LJ, McDowell IW, Li
MM. Randomized trial of salbutamol in acute bronchiolitis.
J Pediatr. 1991;118:807–811

48. Lines DR, Kattampallil JS, Liston P. Efficacy of nebulized
salbutamol in bronchiolitis. Pediatr Rev Commun. 1990;5:
121–129

49. Mallol J, Barrueo L, Girardi G, et al. Use of nebulized bron-
chodilators in infants under 1 year of age: analysis of four
forms of therapy. Pediatr Pulmonol. 1987;3:298–303

50. Tal A, Bavilski C, Yohai D, Bearman JE, Gorodischer R, Moses
SW. Dexamethasone and salbutamol in the treatment of
acute wheezing in infants. Pediatrics. 1983;71:13–18

51. Wainwright C, Altamirano L, Cheney M, et al. A multicenter,
randomized, double-blind, controlled trial of nebulized epi-
nephrine in infants with acute bronchiolitis. N Engl J Med.
2003;349:27–35

52. Schweich PJ, Hurt TL, Walkley EI, Mullen N, Archibald LF.

The use of nebulized albuterol in wheezing infants. Pediatr
Emerg Care. 1992;8:184–188

53. Schuh S, Canny G, Reisman JJ, et al. Nebulized albuterol in
acute bronchiolitis. J Pediatr. 1990;117:633–637

54. Gadomski AM, Lichtenstein R, Horton L, King J, Keane V,
Permutt T. Efficacy of albuterol in the management of bron-
chiolitis. Pediatrics. 1994;93:907–912

55. Dobson JV, Stephens-Groff SM, McMahon SR, Stemmler
MM, Brallier SL, Bay C. The use of albuterol in hospitalized
infants with bronchiolitis. Pediatrics. 1998;101:361–368

56. Flores G, Horwitz RI. Efficacy of beta2-agonists in bron-
chiolitis: a reappraisal and meta-analysis. Pediatrics. 1997;l00:
233–239

57. Kristjansson S, Lodrup Carlsen KC, Wennergren G, Stranne-
gard IL, Carlsen KH. Nebulised racemic adrenaline in the
treatment of acute bronchiolitis in infants and toddlers. Arch
Dis Child. 1993;69:650–654

58. Menon K, Sutcliffe T, Klassen TP. A randomized trial compar-
ing the efficacy of epinephrine with salbutamol in the treat-
ment of acute bronchiolitis. J Pediatr. 1995;126:1004–1007

59. Numa AH, Williams GD, Dakin CJ. The effect of nebulized
epinephrine on respiratory mechanics and gas exchange in
bronchiolitis. Am J Respir Crit Care Med. 2001;164:86–91

60. Wohl ME, Chernick V. State of the art: bronchiolitis. Am Rev
Respir Dis. 1978;118:759–781

61. Hartling L, Wiebe N, Russell K, Patel H, Klassen T. A meta-
analysis of randomized controlled trials evaluating the effi-
cacy of epinephrine for the treatment of acute viral bronchi-
olitis. Arch Pediatr Adolesc Med. 2003;157:957–967

62. Hartling L, Wiebe N, Russell K, Patel H, Klassen TP. Epineph-
rine for bronchiolitis. Cochrane Database Syst Rev. 2004;(1):
CD003123

63. Bierman CW, Pierson WE. The pharmacological management
of status asthmaticus in children. Pediatrics. 1974;54:245–247

64. Schuh S, Coates AL, Binnie R, et al. Efficacy of oral dexa-
methasone in outpatients with acute bronchiolitis. J Pediatr.
2002;140:27–32

65. Gorelick MH, Stevens MW, Schultz TR, Scribano PV. Perfor-
mance of a novel clinical score, the Pediatric Asthma Severity
Score (PASS) in the evaluation of acute asthma. Acad Emerg
Med. 2004;11:10–18

66. Cincinnati Children’s Hospital Medical Center. Evidence-
based clinical practice guideline for the medical management
of infants less than 1 year with a first episode of bronchiolitis.
Available at: www.cincinnatichildrens.org/NR/rdonlyres/
B3EC347E-65AC-490A-BC4C-55C3AF4B76D5/0/BronchRS.
pdf. Accessed June 21, 2006

67. Goh A, Chay OM, Foo AL, Ong EK. Efficacy of bronchodila-
tors in the treatment of bronchiolitis. Singapore Med J. 1997;
38:326–328

68. Chowdhury D, al Howasi M, Khalil M, al-Frayh AS,
Chowdhury S, Ramia S. The role of bronchodilators in the
management of bronchiolitis: a clinical trial. Ann Trop Paedi-
atr. 1995;15:77–84

69. Wang EE, Milner R, Allen U, Maj H. Bronchodialtors for
treatment of mild bronchiolitis: a factorial randomized trial.
Arch Dis Child. 1992;67:289–293

70. Shay DK, Holman RC, Newman RD, Liu LL, Stout JW, Ander-
son LJ. Bronchiolitis associated hospitalizations among US
children, 1980–1996. JAMA. 1999;282:1440–1446

71. Patel H, Platt R, Lozano JM, Wang EE. Glucocorticoids for
acute viral bronchiolitis in infants and young children. Co-
chrane Database Syst Rev. 2004;(3):CD004878

72. Garrison MM, Christakis DA, Harvey E, Cummings P, Davis
RL. Systemic corticosteroids in infant bronchiolitis: a meta-
analysis. Pediatrics. 2000;105(4). Available at: www.pediatrics.
org/cgi/content/full/105/4/e44

1790 AMERICAN ACADEMY OF PEDIATRICS

http://www.pediatrics.org/cgi/content/full/
http://www.cincinnatichildrens.org/NR/rdonlyres/
http://www.pediatrics


68 SECTION 1/CLINICAL PRACTICE GUIDELINES

73. Berger I, Argaman Z, Schwartz SB, et al. Efficacy of cortico-
steroids in acute bronchiolitis: short-term and long-term fol-
low-up. Pediatr Pulmonol. 1998;26:162–166

74. Bulow SM, Nir M, Levin E, et al. Prednisolone treatment of
respiratory syncytial virus infection: a randomized controlled
trial of 147 infants. Pediatrics. 1999;104(6). Available at:
www.pediatrics.org/cgi/content/full/105/6/e77

75. Connolly JH, Field CMB, Glasgoe JFT, Slattery M, MacLynn
DM. A double blind trial of prednisolone in epidemic bron-
chiolitis due to respiratory syncytial virus. Acta Paediatr Scand.
1969;58:116–120

76. Dabbous JA, Tkachyk JS, Stamm SJ. A double blind study on
the effects of corticosteroids in the treatment of bronchiolitis.
Pediatrics. 1966;37:477–484

77. DeBoeck K, Van der Aa N, Van Lierde S, Corbeel L, Eeckels R.
Respiratory syncytial virus bronchiolitis: a double-blind dexa-
methasone efficacy study. J Pediatr. 1997;131:919–921

78. Goebel J, Estrada B, Quinonez J, Nagji N, Sanford D, Boerth
RC. Prednisolone plus albuterol versus albuterol alone in mild
to moderate bronchiolitis. Clin Pediatr (Phila). 2000;39:
213–220

79. Klassen TP, Sutcliffe T, Watters LK, Wells GA, Allen UD, Li
MM. Dexamethasone in salbutamol-treated inpatients with
acute bronchiolitis: a randomized controlled trial. J Pediatr.
1997;130:191–196

80. Leer JA, Bloomfield N, Green JL, et al. Corticosteroid treat-
ment in bronchiolitis. Am J Dis Child. 1969;117:495–503

81. Springer C, Bar-Yishay E, Uwayyed K, Avital A, Vilozni D,
Godfrey S. Corticosteroids do not affect the clinical or physi-
ological status of infants with bronchiolitis. Pediatr Pulmonol.
1990;9:181–185

82. Van Woensel JBM, Wolfs TFW, van Aaldersen WMC, Brand
PLP, Kimpen JLL. Randomised double blind placebo con-
trolled trial of prednisolone in children admitted to hospital
with respiratory syncytial virus bronchiolitis. Thorax. 1997;52:
634–637

83. de Blic J. Use of corticoids in acute bronchiolitis in infants [in
French]. Arch Pediatr. 2001;9 (suppl 1):49S–54S

84. Chao LC, Lin YZ, Wu WF, Huang FY. Efficacy of nebulized
budesonide in hospitalized infants and children younger than
24 months with bronchiolitis. Acta Paediatr Taiwan. 2003;44:
332–335

85. King VJ, Viswanathan M, Bordley WC, et al. Pharmacologic
treatment of bronchiolitis in infants and children. Arch Pediatr
Adolesc Med. 2004;158:127–137

86. Hall CB, McBride JT, Walsh EE, et al. Aerosolized ribavirin
treatment of infants with respiratory syncytial viral infection:
a randomized double-blind study. N Engl J Med. 1983;308:
1443–1447

87. Taber LH, Knight V, Gilbert BE, et al. Ribavirin aerosol treat-
ment of bronchiolitis associated with respiratory syncytial
virus infection in infants. Pediatrics. 1983;72:613–618

88. Barry W, Cockburn F, Cornall R, et al. Ribavirin aerosol for
acute bronchiolitis. Arch Dis Child. 1986;61:593–597

89. Rodriguez WJ, Kim HW, Brandt CD, et al. Aerosolized riba-
virin in the treatment of patients with respiratory syncytial
virus disease. Pediatr Infect Dis J. 1987;6:159–163

90. Smith DW, Frankel LR, Mathers LH, Tang AT, Ariagno RL,
Prober CG. A controlled trial of aerosolized ribavirin in infants
receiving mechanical ventilation for severe respiratory syncy-
tial virus infection. N Engl J Med. 1991;325:24–29

91. Janai HK, Stutman HR, Zeleska M, et al. Ribavirin effect on
pulmonary function in young infants with respiratory syncy-
tial virus bronchiolitis. Pediatr Infect Dis J. 1993;12:214–218

92. Meert KL, Sarnaik AP, Gelmini MJ, Lieh-Lai MW. Aerosolized
ribavirin in mechanically ventilated children with respiratory

syncytial virus lower respiratory tract disease: a double-blind,
randomized trial. Crit Care Med. 1994;22:566–572

93. Guerguerian AM, Gauthier M, Lebel MH, Farrell CA, Lacroix
J. Ribavirin in ventilated respiratory syncytial virus bronchi-
olitis. Am J Respir Crit Care Med. 1999;160:829–834

94. Everard ML, Swarbrick A, Rigby AS, Milner AD. The effect of
ribavirin to treat previously healthy infants admitted with
acute bronchiolitis on acute and chronic respiratory morbid-
ity. Respir Med. 2001;95:275–280

95. Rodriguez WJ, Arrobio J, Fink R, Kim HW, Milburn C. Pro-
spective follow-up and pulmonary functions from a placebo-
controlled randomized trial of ribavirin therapy in respiratory
syncytial virus bronchiolitis. Arch Pediatr Adolesc Med. 1999;
153:469–474

96. Edell D, Khoshoo V, Ross G, Salter K. Early ribavirin treat-
ment of bronchiolitis. Chest. 2002;122:935–939

97. Hall CB, McBride JT, Gala CL, Hildreth SW, Schnabel KC.
Ribavirin treatment of respiratory syncytial viral infection in
infants with underlying cardiopulmonary disease. JAMA.
1985;254:3047–3051

98. Groothuis JR, Woodin KA, Katz R, et al. Early ribavirin treat-
ment of respiratory syncytial virus infection in high-risk chil-
dren. J Pediatr. 1990;117:792–798

99. Long CE, Voter KZ, Barker WH, Hall CB. Long term follow-up
of children hospitalized with respiratory syncytial virus lower
respiratory tract infection and randomly treated with ribavirin
and placebo. Pediatr Infect Dis J. 1997;16:1023–1028

100. Bradley JS, Conner JD, Compagiannis LS, Eiger LL. Exposure
of health care workers to ribavirin during therapy for respi-
ratory syncytial virus infections. Antimicrob Agents Chemother.
1990;34:668–670

101. Rodriguez WJ, Bui RHD, Conner JD, et al. Environmental
exposure of primary care personnel to ribavirin aerosol when
supervising treatment of infants with respiratory syncytial
virus infections. Antimicrob Agents Chemother. 1987;31:
1143–1146

102. Feldstein TJ, Swegarden JL, Atwood GF, Peterson CD. Riba-
virin therapy: implementation of hospital guidelines and ef-
fect on usage and cost of therapy. Pediatrics. 1995;96:14–17

103. Putto A, Ruuskanen O, Meruman O. Fever in respiratory
virus infections. Am J Dis Child. 1986;140:1159–1163

104. LaVia W, Marks MI, Stutman HR. Respiratory syncytial virus
puzzle: clinical features, pathophysiology, treatment, and pre-
vention. J Pediatr. 1992;121:503–510

105. Nichol KP, Cherry JD. Bacterial-viral interrelations in respi-
ratory infections in children. N Engl J Med. 1967;277:667–672

106. Field CM, Connolly JH, Murtagh G, Slattery CM, Turkington
EE. Antibiotic treatment of epidemic bronchiolitis. Br Med J.
1966;5479:83–85

107. Friis B, Andersen P. Brenoe E, et al. Antibiotic treatment of
pneumonia and bronchiolitis. A prospective randomised
study. Arch Dis Child. 1984;59:1038–1045

108. Antonow JA, Hansen K, McKinstry CA, Byington CL. Sepsis
evaluations in hospitalized infants with bronchiolitis. Pediatr
Infect Dis J. 1998;17:231–236

109. Greenes DS, Harper MB. Low risk of bacteremia in febrile
children with recognizable viral syndromes. Pediatr Infect Dis J.
1999;18:258–261

110. Purcell K, Fergie J. Concurrent serious bacterial infections in
2396 infants and children hospitalized with respiratory syn-
cytial virus lower respiratory tract infections. Arch Pediatr
Adolesc Med. 2002;156:322–324

111. Purcell K, Fergie J. Concurrent serious bacterial infections in
912 infants and children hospitalized for treatment of respi-
ratory syncytial virus lower respiratory tract infection. Pediatr
Infect Dis J. 2004;23:267–269

112. Titus MO, Wright SW. Prevalence of serious bacterial infec-

PEDIATRICS Volume 118, Number 4, October 2006 1791

http://www.pediatrics.org/cgi/content/full/105/6/e77


DIAGNOSIS AND MANAGEMENT OF BRONCHIOLITIS 69

tions in febrile infants with respiratory syncytial virus infec-
tions. Pediatrics. 2003;112:282–284

113. Melendez E, Harper MB. Utility of sepsis evaluation in infants
90 days of age or younger with fever and clinical bronchiolitis.
Pediatr Infect Dis J. 2003;22:1053–1056

114. Hall CB, Powell KR, Schnabel KC, Gala CL, Pincus PH. Risk of
serious bacterial infection in infants hospitalized with respi-
ratory syncytial viral infection. J Pediatr. 1988;113:266–271

115. Hall CB. Respiratory syncytial virus: a continuing culprit and
conundrum. J Pediatr. 1999;135(2 pt 2):2–7

116. Davies HD, Matlow A, Petric M, Glazier R, Wang EE. Prospec-
tive comparative study of viral, bacterial and atypical organ-
isms identified in pneumonia and bronchiolitis in hospitalized
Canadian infants. Pediatr Infect Dis J. 1996;15:371–375

117. Andrade MA, Hoberman A, Glustein J, Paradise JL, Wald ER.
Acute otitis media in children with bronchiolitis. Pediatrics.
1998;101:617–619

118. Shazberg G, Revel-Vilk S, Shoseyov D, Ben-Ami A, Klar A,
Hurvitz H. The clinical course of bronchiolitis associated with
otitis media. Arch Dis Child. 2000;83:317–319

119. American Academy of Pediatrics, Subcommittee on Manage-
ment of Acute Otitis Media. Diagnosis and management of
acute otitis media. Pediatrics. 2004;113:1451–1465

120. Khoshoo V, Edell D. Previously healthy infants may have
increased risk of aspiration during respiratory syncytial viral
bronchiolitis. Pediatrics. 1999;104:1389–1390

121. Gozal D, Colin AA, Jaffe M, Hochberg Z. Water, electrolyte,
and endocrine homeostasis in infants with bronchiolitis. Pe-
diatr Res. 1990;27:204–209

122. van Steensel-Moll HA, Hazelzet JA, van der Voort E, Neijens
HJ, Hackeng WH. Excessive secretion of antidiuretic hormone
in infections with respiratory syncytial virus. Arch Dis Child.
1990;65:1237–1239

123. Perotta C, Ortiz Z, Roque M. Chest physiotherapy for acute
bronchiolitis in paediatric patients between 0 and 24 months
old. Cochrane Database Syst Rev. 2005;(2):CD004873

124. Nicholas KJ, Dhouieb MO, Marshal TG, Edmunds AT, Grant
MB. An evaluation of chest physiotherapy in the manage-
ment of acute bronchiolitis: changing clinical practice. Phys-
iotherapy. 1999;85:669–674

125. Webb MS, Martin JA, Cartlidge PH, Ng YK, Wright NA. Chest
physiotherapy in acute bronchiolitis. Arch Dis Child. 1985;60:
1078–1079

126. Bohe L, Ferrero ME, Cuestas E, Polliotto L, Genoff M. Indi-
cations of conventional chest physiotherapy in acute bron-
chiolitis [in Spanish]. Medicina (B Aires). 2004;64:198–200

127. O’Brien LM, Stebbens VA, Poets CF, Heycock EG, Southall
DP. Oxygen saturation during the first 24 hours of life. Arch
Dis Child Fetal Neonatal Ed. 2000;83:F35–F38

128. Hunt CE, Corwin MJ, Lister G, et al. Longitudinal assessment
of hemoglobin oxygen saturation in healthy infants during
the first 6 months of age. Collaborative Home Infant Moni-
toring Evaluation (CHIME) Study Group. J Pediatr. 1999;135:
580–586

129. Young S, O’Keeffe PT, Arnott J, Landau LI. Lung function,
airway responsiveness, and respiratory symptoms before and
after bronchiolitis. Arch Dis Child. 1995;72:16–24

130. Forster RE II, Dubois AB, Briscoe WA, Fisher AB. The Lung:
Physiologic Basis of Pulmonary Function Tests. Chicago, IL: Year
Book Medical Publishers, Inc; 1986

131. Chernick V, Boat TF. Kendig’s Disorders of the Respiratory Tract
in Children. Philadelphia, PA: W. B. Saunders Co; 1998

132. Salyer JW. Neonatal and pediatric pulse oximetry. Respir Care.
2003;48:386–396; discussion 397–398

133. Groothuis JR, Gutierrez KM, Lauer BA. Respiratory syncytial
virus infection in children with bronchopulmonary dysplasia.
Pediatrics. 1988;82:199–203

134. Grimaldi M, Gouyon B, Michaut F, Huet F, Gouyon J; Bur-
gundy Perinatal Network. Severe respiratory syncytial virus
bronchiolitis: epidemiologic variations associated with the ini-
tiation of palivizumab in severely premature infants with
bronchopulmonary dysplasia. Pediatr Infect Dis J. 2004;23:
1081–1085

135. Horn SD, Smout RJ. Effect of prematurity on respiratory
syncytial virus hospital resource use and outcomes. J Pediatr.
2003;143(5 suppl):S133–S141

136. American Academy of Pediatrics. Red Book: 2006 Report of the
Committee on Infectious Diseases. 27th ed. Elk Grove Village, IL:
American Academy of Pediatrics; 2006

137. The IMpact-RSV study group. Palivizumab, a humanized re-
spiratory syncytial virus monoclonal antibody, reduces hos-
pitalization from respiratory syncytial virus infection in high-
risk infants. Pediatrics. 1998;102:531–537

138. Feltes TF, Cabalka AK, Meissner HC, et al. Palivizumab pro-
phylaxis reduces hospitalization due to respiratory syncytial
virus in young children with hemodynamically significant
congenital heart disease. J Pediatr. 2003;143:532–540

139. Romero JR. Palivizumab prophylaxis of respiratory syncytial
virus disease from 1998 to 2002: results from four years of
palivizumab usage. Pediatr Infect Dis J. 2003;22(2 suppl):
S46–S54

140. Hay JW, Ernst RL, Meissner HC. RSV-IGIV: a cost effective-
ness analysis. Am J Manag Care. 1996;2:851–861

141. O’Shea TM, Sevick MA, Givner LB. Costs and benefits of
respiratory syncytial virus immunoglobulin to prevent hospi-
talization for lower respiratory tract illness in very low birth
weight infants. Pediatr Infect Dis J. 1998;17:587–593

142. Robbins JM, Tilford JM, Jacobs RF, Wheeler JG, Gillaspy SR,
Schutze GE. A number-needed-to-treat analysis of respira-
tory syncytial virus immune globulin intravenous to prevent
hospitalization [published correction appears in Arch Pediatr
Adolesc Med. 1998;152:577]. Arch Pediatr Adolesc Med. 1998;
152:358–366

143. Atkins JT, Karimi P, Morris BH, McDavid G, Shim S. Prophy-
laxis for RSV with RSV-IGIV among preterm infants of thirty-
two weeks gestation and less: reduction in incidence, severity
of illness and cost. Pediatr Infect Dis J. 2002;19:138–143

144. Thomas M, Bedford-Russell A, Sharland M. Hospitalization
for RSV infection in ex-preterm infants: implications for use
of RSV-IGIV. Arch Dis Child. 2000;83:122–127

145. Joffe S, Ray GT, Escobar GJ, Black SB, Lieu TA. Cost-
effectiveness of RSV prophylaxis among preterm infants. Pe-
diatrics. 1999;104:419–427

146. Stevens TP, Sinkin RA, Hall CB, Maniscalco WM, McCon-
nochie KM. Respiratory syncytial virus and premature infants
born at 32 weeks’ gestation or earlier: hospitalization and
economic implications of prophylaxis. Arch Pediatr Adolesc
Med. 2000;154:55–61

147. Kamal-Bahl S, Doshi J, Campbell J. Economic analysis of
respiratory syncytial virus immunoprophylaxis in high-risk
infants. Arch Pediatr Adolesc Med. 2002;156:1034–1041

148. Aintablian N, Walpita P, Sawyer MH. Detection of Bordetella
pertussis and respiratory synctial virus in air samples from
hospital rooms. Infect Control Hosp Epidemiol. 1998;19:918–923

149. Hall CB. Nosocomial respiratory syncytial virus infections: the
“Cold War” has not ended. Clin Infect Dis. 2000;31:590–596

150. Sattar SA, Terro J, Vashon R, Keswick B. Hygienic hand
antiseptics: should they not have activity and label claims
against viruses? Am J Infect Control. 2002;30:355–372

151. Boyce JM, Pittet D; Healthcare Infection Control Practices
Advisory Committee, HICPAC/SHEA/APIC/IDSA Hand Hy-
giene Task Force. Guideline for hand hygiene in health-care
settings. Recommendations of the Healthcare Infection Con-
trol Practices Advisory Committee and the HICPAC/SHEA/

1792 AMERICAN ACADEMY OF PEDIATRICS



70 SECTION 1/CLINICAL PRACTICE GUIDELINES

APIC/IDSA Hand Hygiene Task Force. Society for Healthcare
Epidemiology of America/Association for Professionals in In-
fection Control/Infectious Diseases Society of America.
MMWR Recomm Rep. 200225;51(RR-16):1–45; quiz CE1–CE4

152. Isaacs D, Dickson H, O’Callaghan C, Sheaves R, Winter A,
Moxon ER. Handwashing and cohorting in prevention of
hospital acquired infections with respiratory syncytial virus.
Arch Dis Child. 1991;66:227–231

153. Krasinski K, LaCouture R, Holzman RS, Waithe E, Bonk S,
Hanna B. Screening for respiratory syncytial virus and assign-
ment to a cohort at admission to reduce nosocomial trans-
mission. J Pediatr. 1990;116:894–898

154. Karanfil LV, Conlon M, Lykens K, et al. Reducing the rate of
nosocomially transmitted respiratory syncytial virus [pub-
lished correction appears in Am J Infect Control. 1999;27:303].
Am J Infect Control. 1999;27:91–96

155. Macartney KK, Gorelick MH, Manning ML, Hodinka RL, Bell
LM. Nosocomial respiratory syncytial virus infections: the
cost-effectiveness and cost-benefit of infection control. Pedi-
atrics. 2000;106:520–526

156. McConnochie KM, Roghmann KJ. Breast feeding and mater-
nal smoking as predictors of wheezing in children age 6 to 10
years. Pediatr Pulmonol. 1986;2:260–268

157. Strachan DP, Cook DG. Health effects of passive smoking. 1.
Parental smoking and lower respiratory illness in infancy and
early childhood. Thorax. 1997;52:905–914

158. Stocks J, Dezateux C. The effect of parental smoking on lung
function and development during infancy. Respirology. 2003;
8:266–285

159. Shiva F, Basiri M, Sadeghi B, Padyab M. Effects of passive
smoking on common respiratory symptoms in young chil-
dren. Acta Paediatr. 2003;92:1394–1397

160. Nandapalan N, Taylor C, Scott R, Toms GL. Mammary immu-
nity in mothers of infants with respiratory syncytial virus
infection. J Med Virol. 1987;22:277–287

161. Chiba Y, Minagawa T, Mito K, et al. Effect of breast feeding on
responses of systemic interferon and virus-specific lympho-
cyte transformation in infants with respiratory syncytial virus
infection. J Med Virol. 1987;21:7–14

162. Laegreid A, Kolsto Otnaess AB, Orstavik I, Carlsen KH. Neu-
tralizing activity in human milk fractions against respiratory
syncytial virus. Acta Paediatr Scand. 1986;75:696–701

163. Pullan CR, Toms GL, Martin AJ, Gardner PS, Webb JK, Apple-
ton DR. Breastfeeding and respiratory syncytial virus infec-
tion. Br Med J. 1980;281:1034–1036

164. Downham MAPS, Scott R, Sims DG, Webb JKG, Gardner PS.
Breast-feeding protects against respiratory syncytial virus in-
fections. Br Med J. 1976;2(6030):274–276

165. Bachrach VR, Schwarz E, Bachrach LR. Breastfeeding and the
risk of hospitalization for respiratory disease in infancy: a
meta-analysis. Arch Pediatr Adolesc Med. 2003;157:237–243

166. Cohen HA, Varsano I, Kahan E, Sarrell EM, Uziel Y. Effec-
tiveness of an herbal preparation containing echinacea,
propolis, and vitamin C in preventing respiratory tract infec-
tions in children: a randomized, double-blind, placebo-
controlled, multicenter study. Arch Pediatr Adolesc Med. 2004;
158:217–221

PEDIATRICS Volume 118, Number 4, October 2006 1793



 71

Diagnosis and Management of Bronchiolitis

Recommendation 1a
Clinicians should diagnose bronchiolitis and assess dis-
ease severity on the basis of history and physical exami-
nation. Clinicians should not routinely order laboratory 
and radiologic studies for diagnosis (recommendation: 
evidence level B; diagnostic studies with minor limita-
tions and observational studies with consistent findings; 
preponderance of benefits over harms and cost).

Recommendation 1b
Clinicians should assess risk factors for severe disease 
such as age less than 12 weeks, a history of prematurity, 
underlying cardiopulmonary disease, or immunodefi-
ciency when making decisions about evaluation and man-
agement of children with bronchiolitis (recommendation: 
evidence level B; observational studies with consistent 
findings; preponderance of benefits over harms).

Recommendation 2a
Bronchodilators should not be used routinely in the man-
agement of bronchiolitis (recommendation: evidence level 
B; RCTs with limitations; preponderance of harm of use 
over benefit).

Recommendation 2b
A carefully monitored trial of α-adrenergic or ß-adrenergic 
medication is an option. Inhaled bronchodilators should 
be continued only if there is a documented positive clini-
cal response to the trial using an objective means of evalu-
ation (option: evidence level B; RCTs with limitations and 
expert opinion; balance of benefit and harm).

Recommendation 3
Corticosteroid medications should not be used routinely 
in the management of bronchiolitis (recommendation: 
 evidence level B; based on RCTs with limitations and a 
preponderance of risk over benefit).

Recommendation 4
Ribavirin should not be used routinely in children with 
bronchiolitis (recommendation: evidence level B; RCTs 
with limitations and observational studies; preponderance 
of harm over benefit).

Recommendation 5
Antibacterial medications should be used only in children 
with bronchiolitis who have specific indications of the 
coexistence of a bacterial infection. When present, bac-
terial infection should be treated in the same manner as  
in the absence of bronchiolitis (recommendation: evidence 
level B; RCTs and observational studies; preponderance of 
 benefit over harm).

Recommendation 6a
Clinicians should assess hydration and ability to take 
 fluids orally (strong recommendation: evidence level X; 
validating studies cannot be performed; clear preponder-
ance of benefit over harm).

Recommendation 6b
Chest physiotherapy should not be used routinely in the 
management of bronchiolitis (recommendation: evidence 
level B; RCTs with limitations; preponderance of harm 
over benefit).

Recommendation 7a
Supplemental oxygen is indicated if oxyhemoglobin satu-
ration (Spo2) falls persistently below 90% in previously 
healthy infants. If the Spo2 does persistently fall below 
90%, adequate supplemental oxygen should be used to 
maintain Spo2 at or above 90%. Oxygen may be discon-
tinued if Spo2 is at or above 90% and the infant is feed-
ing well and has minimal respiratory distress (option: 
 evidence level D; expert opinion and reasoning from  
first principles; some benefit over harm).

Recommendation 7b
As the child’s clinical course improves, continuous mea-
surement of Spo2 is not routinely needed (option: evidence 
level D; expert opinion; balance of benefit and harm).

Recommendation 7c
Infants with a known history of hemodynamically 
signi f icant heart or lung disease and premature infants  
require close monitoring as the oxygen is being weaned 
(strong recommendation: evidence level B; observational 
studies with consistent findings; preponderance of benefit 
over harm).

Bronchiolitis Clinical Practice Guideline Quick Reference Tools

• Recommendation Summary
 — Diagnosis and Management of Bronchiolitis
• ICD-9-CM/ICD-10-CM Coding Quick Reference for Bronchiolitis
• AAP Patient Education Handout
 — Bronchiolitis and Your Young Child

Recommendation Summary 
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Recommendation 8a
Clinicians may administer palivizumab prophylaxis to 
selected infants and children with CLD or a history of 
 prematurity (less than 35 weeks’ gestation) or with con-
genital heart disease (recommendation: evidence level A; 
RCT; preponderance of benefit over harm).

Recommendation 8b
When given, prophylaxis with palivizumab should be 
given in 5 monthly doses, usually beginning in November 
or December, at a dose of 15 mg/kg per dose adminis-
tered intramuscularly (recommendation: evidence level C; 
observational studies and expert opinion; preponderance 
of benefit over cost).

Recommendation 9a
Hand decontamination is the most important step in 
preventing nosocomial spread of RSV. Hands should 
be decontaminated before and after direct contact with 
patients, after contact with inanimate objects in the 
direct vicinity of the patient, and after removing gloves  
(strong recommendation: evidence level B; observational 
studies with consistent results; strong preponderance of 
benefit over harm).

Recommendation 9b
Alcohol-based rubs are preferred for hand decontamina-
tion. An alternative is hand-washing with antimicrobial 
soap (recommendation: evidence level B; observational 
studies with consistent results; preponderance of benefit 
over harm).

Recommendation 9c
Clinicians should educate personnel and family mem-
bers on hand sanitation (recommendation: evidence level  
C; observational studies; preponderance of benefit  
over harm).

Recommendation 10a
Infants should not be exposed to passive smoking (strong 
recommendation: evidence level B; observational studies 
with consistent results; strong preponderance of benefit 
over harm).

Recommendation 10b
Breastfeeding is recommended to decrease a child’s risk 
of having lower respiratory tract disease (LRTD) (recom-
mendation: evidence level C; observational studies; pre-
ponderance of benefit over harm).

Recommendation 11
Clinicians should inquire about use of CAM (option: evi-
dence level D; expert opinion; some benefit over harm).

Coding Quick Reference for Bronchiolitis

ICD-9-CM ICD-10-CM

466.11  Acute bronchiolitis due to respiratory 
syncytial virus (RSV)

J21.0 Acute bronchiolitis due to syncytial virus

466.19  Acute bronchiolitis due to other infec-
tious organisms

J21.8  Acute bronchiolitis due to other specified 
organisms
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Bronchiolitis is a common respiratory illness among infants. One of its 
symptoms is  trouble breathing, which can be scary for  parents and children. 
Read on for more information from the American Academy of Pediatrics about 
bronchiolitis, its causes, signs and symptoms, how to treat it, and how to 
 prevent it.

What is bronchiolitis?
Bronchiolitis is an infection that causes the small breathing tubes of the lungs 
(bronchioles) to swell. This blocks airflow through the lungs,  making it hard 
to breathe. It occurs most often in infants because their airways are smaller 
and more easily blocked than in older children. Bronchiolitis is not the same 
as  bronchitis, which is an infection of the larger, more central airways that 
typically causes problems in adults.

What causes bronchiolitis?
Bronchiolitis is caused by one of several  viruses. Respiratory syncytial virus 
(RSV) is the most likely cause from October through March. Other viruses 
can also cause bronchiolitis.
 Infants with RSV infection are more likely to get bron chiolitis with wheezing 
and difficulty  breathing. Most adults and many  older children with RSV 
 infection only get a cold. RSV is spread by contact with an infected person’s 
mucus or saliva (respiratory droplets produced during coughing or wheezing). 
It often spreads through families and child care centers. (See “How can you 
prevent your baby from  getting  bronchiolitis?”)

What are the signs and  symptoms of bronchiolitis?
Bronchiolitis often starts with signs of a cold, such as a runny nose, mild 
cough, and fever. After a day or two, the cough may get worse and the infant 
will begin to breathe faster. The  following signs may mean that the infant is 
having trouble breathing:
•	 He	may	widen	his	nostrils	and	squeeze	the	muscles	under	his	rib	cage	to	

try to get more air in and out of his lungs.

•	 When	he	breathes,	he	may	grunt	and	tighten	his	stomach	muscles.
•	 He	will	make	a	high-pitched	whistling	sound,	called	a	wheeze,	when	he	

breathes out.
•	 He	may	have	trouble	drinking	because	he	may	have	trouble	sucking	and	

swallowing.
•	 If	it	gets	very	hard	for	him	to	breathe,	you	may	notice	a	bluish	tint	around	

his lips and fingertips. This tells you that his airways are so blocked that 
there is not enough oxygen getting into his blood.

 If your baby shows any of these signs of troubled breathing, call your 
child’s doctor.
 Your child may become dehydrated if he cannot  comfortably drink fluids. 
Call your child’s doctor if your baby develops any of the following signs of 
 dehydration:
•	 Drinking	less	than	normal
•	 Dry	mouth
•	 Crying	without	tears
•	 Urinating	less	often	than	normal
 Bronchiolitis may cause more severe illness in children who have a 
chronic illness. If you think your child has bronchiolitis and your child has any 
of the following conditions, call your child’s doctor:
•	 Cystic	fibrosis
•	 Congenital	heart	disease
•	 Chronic	lung	disease	(seen	in	some	infants	who	were	on	breathing	

machines or respirators as newborns)
•	 Immune	deficiency	disease	(like	acquired	immuno	deficiency	syndrome	

[AIDS])
•	 Organ	or	bone	marrow	transplant
•	 A	cancer	for	which	he	is	receiving	chemotherapy

Can bronchiolitis be treated at home?
There is no specific treatment for RSV or the other viruses that cause 
bronchiolitis. Antibiotics are not helpful because they treat illnesses caused by 
bacteria, not viruses. However, you can try to ease your child’s symptoms. 

To relieve a stuffy nose

•	 Thin the mucus using saline nose drops recommended by your child's 
doctor. Never use nonprescription nose drops that contain any medicine. 

•	 Clear your baby’s nose	with	a	suction	bulb.	Squeeze	the	bulb	first.	Gently	
put the rubber tip into one nostril, and slowly release the bulb. This suction 
will draw the clogged mucus out of the nose. This works best when your 
baby is younger than 6 months.

Bronchiolitis and  
Your Young Child
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To relieve fever

•	 Give your baby acetaminophen. (Follow the  recommended dosage for 
your	child’s	age.)	Do	not	give	your	baby	aspirinbecause	it	has	been	asso-
ciated with Reye syndrome, a  disease that affects the liver and brain. 
Check with your child’s doctor first before giving any other cold medicines. 

To prevent dehydration

•	 Make sure your baby drinks lots of fluid.	She	may	want	clear	liquids	
rather than milk or formula. She may feed more slowly or not feel like 
eating because she is having trouble breathing.

How will your pediatrician treat bronchiolitis?
If your baby is having mild to moderate trouble  breathing, your child’s doctor 
may try using a drug that opens up the breathing tubes. This may help 
some infants. 
 Some children with bronchiolitis need to be treated in a hospital for 
breathing problems or dehydration. Breathing problems may need to be 
treated	with		oxygen	and	medicine.	Dehydration	is	treated	with	a	special	liquid	
diet or intravenous (IV) fluids.
 In very rare cases when these treatments aren’t  working, an infant might 
have to be put on a res pirator. This usually is only temporary until the  infection 
is gone.

How can you prevent your baby from getting 
bronchiolitis?
The best steps you can follow to reduce the risk that your baby becomes 
infected with RSV or other viruses that cause bronchiolitis include
•	 Make	sure	everyone	washes	their	hands	before	touching	your	baby.
•	 Keep	your	baby	away	from	anyone	who	has	a	cold,	fever,	or	runny	nose.
•	 Avoid	sharing	eating	utensils	and	drinking	cups	with	anyone	who	has	a	

cold, fever, or runny nose.
	 If	you	have	questions	about	the	treatment	of	bronchiolitis,	call	your	child’s	
doctor.

The information contained in this publication should not be used as a substitute for the medical care and advice 
of your pediatrician. There may be variations in treatment that your pediatrician may recommend based on 
individual facts and circumstances.

The American Academy of Pediatrics is an organization of 60,000 primary care pediatricians, pediatric medical  sub specialists,  
and	pediatric	surgical	specialists	dedicated	to	the	health,	safety,	and	well-being	of	infants,	children,	adolescents,	and	young	adults.	

American Academy of Pediatrics  
Web	site— www.HealthyChildren.org

Copyright © 2005 
American	Academy	of	Pediatrics,	Updated	10/11
All rights reserved.

From your doctor
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Management of Newly Diagnosed Type 2 Diabetes 
Mellitus (T2DM) in Children and Adolescents

• Clinical Practice Guideline
• Technical Report

 –  PPI: AAP Partnership for Policy Implementation 
See Appendix 2 for more information.

Readers of this  clinical practice guideline are urged to review the tech   nical  
report to enhance the evidence-based decision-making process. The full  
technical report is available following the clinical practice guideline and on  
the companion CD-ROM.
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CLINICAL PRACTICE GUIDELINE

Management of Newly Diagnosed Type 2 Diabetes
Mellitus (T2DM) in Children and Adolescents

abstract
Over the past 3 decades, the prevalence of childhood obesity has increased
dramatically in North America, ushering in a variety of health problems,
including type 2 diabetes mellitus (T2DM), which previously was not typically
seen until much later in life. The rapid emergence of childhood T2DM poses
challenges to many physicians who find themselves generally ill-equipped to
treat adult diseases encountered in children. This clinical practice guideline
was developed to provide evidence-based recommendations on managing
10- to 18-year-old patients in whom T2DM has been diagnosed. The American
Academy of Pediatrics (AAP) convened a Subcommittee on Management of
T2DM in Children and Adolescents with the support of the American Diabetes
Association, the Pediatric Endocrine Society, the American Academy of Family
Physicians, and the Academy of Nutrition and Dietetics (formerly the Amer-
ican Dietetic Association). These groups collaborated to develop an evidence
report that served as amajor source of information for these practice guide-
line recommendations. The guideline emphasizes the use of management
modalities that have been shown to affect clinical outcomes in this pediatric
population. Recommendations are made for situations in which either in-
sulin or metformin is the preferred first-line treatment of children and ado-
lescents with T2DM. The recommendations suggest integrating lifestyle
modifications (ie, diet and exercise) in concert with medication rather than
as an isolated initial treatment approach. Guidelines for frequency of mon-
itoring hemoglobin A1c (HbA1c) and finger-stick blood glucose (BG) concen-
trations are presented. Decisions were made on the basis of a systematic
grading of the quality of evidence and strength of recommendation. The
clinical practice guideline underwent peer review before it was approved
by the AAP. This clinical practice guideline is not intended to replace clinical
judgment or establish a protocol for the care of all children with T2DM, and
its recommendations may not provide the only appropriate approach to the
management of children with T2DM. Providers should consult experts
trained in the care of children and adolescents with T2DM when treatment
goals are not met or when therapy with insulin is initiated. The AAP acknowl-
edges that some primary care clinicians may not be confident of their ability
to successfully treat T2DM in a child because of the child’s age, coexisting
conditions, and/or other concerns. At any point at which a clinician feels he
or she is not adequately trained or is uncertain about treatment, a referral
to a pediatric medical subspecialist should be made. If a diagnosis of T2DM
is made by a pediatric medical subspecialist, the primary care clinician
should develop a comanagement strategy with the subspecialist to ensure
that the child continues to receive appropriate care consistent with a med-
ical home model in which the pediatrician partners with parents to ensure
that all health needs are met. Pediatrics 2013;131:364–382
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Key action statements are as follows:

1. Clinicians must ensure that insulin
therapy is initiated for children
and adolescents with T2DM who
are ketotic or in diabetic ketoacidosis
and in whom the distinction be-
tween types 1 and 2 diabetes mel-
litus is unclear and, in usual cases,
should initiate insulin therapy for
patients

a. who have random venous or
plasma BG concentrations ≥250
mg/dL; or

b. whose HbA1c is >9%.

2. In all other instances, clinicians
should initiate a lifestyle modifi-
cation program, including nutri-
tion and physical activity, and
start metformin as first-line
therapy for children and adoles-

cents at the time of diagnosis of
T2DM.

3. The committee suggests that clini-
cians monitor HbA1c concentra-
tions every 3 months and intensify
treatment if treatment goals for
finger-stick BG and HbA1c concen-
trations are not being met (intensi-
fication is defined in the Definitions
box).

4. The committee suggests that clini-
cians advise patients to monitor
finger-stick BG (see Key Action
Statement 4 in the guideline for
further details) concentrations in
patients who

a. are taking insulin or other med-
ications with a risk of hypoglyce-
mia; or

b. are initiating or changing their
diabetes treatment regimen; or

c. have not met treatment goals; or
d. have intercurrent illnesses.

5. The committee suggests that clini-
cians incorporate the Academy
of Nutrition and Dietetics’ Pediatric
Weight Management Evidence-Based
Nutrition Practice Guidelines in their
dietary or nutrition counseling of
patients with T2DM at the time of
diagnosis and as part of ongoing
management.

6. The committee suggests that clini-
cians encourage children and ado-
lescents with T2DM to engage in
moderate-to-vigorous exercise for
at least 60 minutes daily and to
limit nonacademic “screen time”
to less than 2 hours a day.

Definitions

Adolescent: an individual in various stages of maturity, generally considered to be between 12 and 18 years of age.

Childhood T2DM: disease in the child who typically

� is overweight or obese (BMI ≥85th–94th and >95th percentile for age and gender, respectively);

� has a strong family history of T2DM;

� has substantial residual insulin secretory capacity at diagnosis (reflected by normal or elevated insulin and
C-peptide concentrations);

� has insidious onset of disease;

� demonstrates insulin resistance (including clinical evidence of polycystic ovarian syndrome or acanthosis
nigricans);

� lacks evidence for diabetic autoimmunity (negative for autoantibodies typically associated with T1DM). These patients
are more likely to have hypertension and dyslipidemia than are those with T1DM.

Clinician: any provider within his or her scope of practice; includes medical practitioners (including physicians and
physician extenders), dietitians, psychologists, and nurses.
Diabetes: according to the American Diabetes Association criteria, defined as

1. HbA1c ≥6.5% (test performed in an appropriately certified laboratory); or

2. fasting (defined as no caloric intake for at least 8 hours) plasma glucose ≥126 mg/dL (7.0 mmol/L); or

3. 2-hour plasma glucose ≥200 mg/dL (11.1 mmol/L) during an oral glucose tolerance test performed as described by
the World Health Organization by using a glucose load containing the equivalent of 75 g anhydrous glucose dissolved
in water; or

4. a random plasma glucose ≥200 mg/dL (11.1 mmol/L) with symptoms of hyperglycemia.
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INTRODUCTION

Over the past 3 decades, the preva-
lence of childhood obesity has in-
creased dramatically in North
America,1–5 ushering in a variety of
health problems, including type 2 di-
abetes mellitus (T2DM), which pre-
viously was not typically seen until
much later in life. Currently, in the
United States, up to 1 in 3 new cases
of diabetes mellitus diagnosed in
youth younger than 18 years is T2DM

(depending on the ethnic composition
of the patient population),6,7 with
a disproportionate representation
in ethnic minorities8,9 and occurring
most commonly among youth be-
tween 10 and 19 years of age.5,10

This trend is not limited to the
United States but is occurring in-
ternationally11; it is projected that
by the year 2030, an estimated 366
million people worldwide will have
diabetes mellitus.12

The rapid emergence of childhood
T2DM poses challenges to many
physicians who find themselves gen-
erally ill-equipped to treat adult dis-
eases encountered in children. Most
diabetes education materials designed
for pediatric patients are directed
primarily to families of children with
type 1 diabetes mellitus (T1DM) and
emphasize insulin treatment and glu-
cose monitoring, which may or may
not be appropriate for children with

(In the absence of unequivocal hyperglycemia, criteria 1–3 should be confirmed by repeat testing.)

Diabetic ketoacidosis: acidosis resulting from an absolute or relative insulin deficiency, causing fat breakdown and
formation of β hydroxybutyrate. Symptoms include nausea, vomiting, dehydration, Kussmaul respirations, and altered
mental status.

Fasting blood glucose: blood glucose obtained before the first meal of the day and after a fast of at least 8 hours.

Glucose toxicity: The effect of high blood glucose causing both insulin resistance and impaired β-cell production of insulin.

Intensification: Increase frequency of blood glucose monitoring and adjustment of the dose and type of medication in an
attempt to normalize blood glucose concentrations.

Intercurrent illnesses: Febrile illnesses or associated symptoms severe enough to cause the patient to stay home from
school and/or seek medical care.

Microalbuminuria: Albumin:creatinine ratio ≥30 mg/g creatinine but <300 mg/g creatinine.

Moderate hyperglycemia: blood glucose = 180–250 mg/dL.

Moderate-to-vigorous exercise : exercise that makes the individual breathe hard and perspire and that raises his or her
heart rate. An easy way to define exercise intensity for patients is the “talk test”: during moderate physical activity
a person can talk, but not sing. During vigorous activity, a person cannot talk without pausing to catch a breath.

Obese: BMI ≥95th percentile for age and gender.

Overweight: BMI between the 85th and 94th percentile for age and gender.

Prediabetes: Fasting plasma glucose ≥100–125 mg/dL or 2-hour glucose concentration during an oral glucose tolerance
test ≥126 but <200 mg/dL or an HbA1c of 5.7% to 6.4%.

Severe hyperglycemia: blood glucose >250 mg/dL.

Thiazolidinediones (TZDs): Oral hypoglycemic agents that exert their effect at least in part by activation of the peroxisome
proliferator-activated receptor γ.

Type 1 diabetes mellitus (T1DM): Diabetes secondary to autoimmune destruction of β cells resulting in absolute (complete
or near complete) insulin deficiency and requiring insulin injections for management.

Type 2 diabetes mellitus (T2DM): The investigators’ designation of the diagnosis was used for the purposes of the lit-
erature review. The committee acknowledges the distinction between T1DM and T2DM in this population is not always
clear cut, and clinical judgment plays an important role. Typically, this diagnosis is made when hyperglycemia is sec-
ondary to insulin resistance accompanied by impaired β-cell function resulting in inadequate insulin production to
compensate for the degree of insulin resistance.

Youth: used interchangeably with “adolescent” in this document.
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T2DM.13,14 The National Diabetes Edu-
cation Program TIP sheets (which can
be ordered or downloaded from www.
yourdiabetesinfo.org or ndep.nih.gov)
provide guidance on healthy eating,
physical activity, and dealing with
T2DM in children and adolescents, but
few other resources are available that
are directly targeted at youth with this
disease.15 Most medications used for
T2DM have been tested for safety and
efficacy only in people older than 18
years, and there is scant scientific
evidence for optimal management of
children with T2DM.16,17 Recognizing the
scarcity of evidence-based data, this
report provides a set of guidelines for
the management and treatment of
children with T2DM that is based on
a review of current medical literature
covering a period from January 1, 1990,
to July 1, 2008.

Despite these limitations, the practic-
ing physician is likely to be faced with
the need to provide care for children
with T2DM. Thus, the American Acad-
emy of Pediatrics (AAP), the Pediatric
Endocrine Society (PES), the American
Academy of Family Physicians (AAFP),
American Diabetes Association, and
the Academy of Nutrition and Dietetics
(formerly the American Dietetic Asso-
ciation) partnered to develop a set of
guidelines that might benefit endo-
crinologists and generalists, including
pediatricians and family physicians
alike. This clinical practice guideline
may not provide the only appropriate
approach to the management of chil-
dren with T2DM. It is not expected to
serve as a sole source of guidance in
the management of children and ado-
lescents with T2DM, nor is it intended to
replace clinical judgment or establish
a protocol for the care of all children
with this condition. Rather, it is intended
to assist clinicians in decision-making.

Primary care providers should en-
deavor to obtain the requisite skills to
care for children and adolescents with

T2DM, and should communicate and
work closely with a diabetes team of
subspecialists when such consultation
is available, practical, and appropriate.
The frequency of such consultations
will vary, but should usually be
obtained at diagnosis and then at least
annually if possible. When treatment
goals are not met, the committee
encourages clinicians to consult with
an expert trained in the care of chil-
dren and adolescents with T2DM.18,19

When first-line therapy (eg, metfor-
min) fails, recommendations for in-
tensifying therapy should be generally
the same for pediatric and adult
populations. The picture is constantly
changing, however, as new drugs are
introduced, and some drugs that ini-
tially appeared to be safe demon-
strate adverse effects with wider use.
Clinicians should, therefore, remain
alert to new developments with regard
to treatment of T2DM. Seeking the ad-
vice of an expert can help ensure that
the treatment goals are appropriately
set and that clinicians benefit from
cutting-edge treatment information in
this rapidly changing area.

The Importance of Family-Centered
Diabetes Care

Family structure, support, and educa-
tion help inform clinical decision-making
and negotiations with the patient and
family about medical preferences that
affect medical decisions, independent
of existing clinical recommendations.
Because adherence is a major issue in
any lifestyle intervention, engaging the
family is critical not only to maintain
needed changes in lifestyle but also to
foster medication adherence.20–22 The
family’s ideal role in lifestyle inter-
ventions varies, however, depend-
ing on the child’s age. Behavioral
interventions in younger children
have shown a favorable effect. With
adolescents, however, interventions
based on target-age behaviors (eg,
including phone or Internet-based

interventions as well as face-to-
face or peer-enhanced activities)
appear to foster better results, at
least for weight management.23

Success in making lifestyle changes
to attain therapeutic goals requires
the initial and ongoing education of the
patient and the entire family about
healthy nutrition and exercise. Any be-
havior change recommendations must
establish realistic goals and take into
account the families’ health beliefs
and behaviors. Understanding the pa-
tient and family’s perception of the
disease (and overweight status) before
establishing a management plan is im-
portant to dispel misconceptions and
promote adherence.24 Because T2DM
disproportionately affects minority pop-
ulations, there is a need to ensure cul-
turally appropriate, family-centered care
along with ongoing education.25–28 Sev-
eral observational studies cite the im-
portance of addressing cultural issues
within the family.20–22

Restrictions in Creating This
Document

In developing these guidelines, the
following restrictions governed the
committee’s work:

� Although the importance of diabe-
tes detection and screening of at-
risk populations is acknowledged
and referenced, the guidelines
are restricted to patients meeting
the diagnostic criteria for diabetes
(eg, this document focuses on
treatment postdiagnosis). Specifi-
cally, this document and its recom-
mendations do not pertain to
patients with impaired fasting
plasma glucose (100–125 mg/dL)
or impaired glucose tolerance (2-
hour oral glucose tolerance test
plasma glucose: 140–200 mg/dL)
or isolated insulin resistance.

� Although it is noted that the dis-
tinction between types 1 and 2 di-
abetes mellitus in children may be
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difficult,29,30 these recommendations
pertain specifically to patients 10
to less than 18 years of age with
T2DM (as defined above).

� Although the importance of high-risk
care and glycemic control in preg-
nancy, including pregravid glycemia,
is affirmed, the evidence considered
and recommendations contained in
this document do not pertain to di-
abetes in pregnancy, including dia-
betes in pregnant adolescents.

� Recommended screening sched-
ules and management tools for
select comorbid conditions (hyper-
tension, dyslipidemia, nephropathy,
microalbuminuria, and depression)
are provided as resources in the
accompanying technical report.31

These therapeutic recommenda-
tions were adapted from other rec-
ommended guideline documents
with references, without an inde-
pendent assessment of their sup-
porting evidence.

METHODS

A systematic review was performed
and is described in detail in the ac-
companying technical report.31 To de-
velop the clinical practice guideline on
the management of T2DM in children
and adolescents, the AAP convened
the Subcommittee on Management of
T2DM in Children and Adolescents
with the support of the American Di-
abetes Association, the PES, the AAFP,
and the Academy of Nutrition and
Dietetics. The subcommittee was
co-chaired by 2 pediatric endocrinol-
ogists preeminent in their field and
included experts in general pediat-
rics, family medicine, nutrition, Native
American health, epidemiology, and
medical informatics/guideline method-
ology. All panel members reviewed the
AAP policy on Conflict of Interest and
Voluntary Disclosure and declared all
potential conflicts (see conflicts state-
ments in the Task Force member list).

These groups partnered to develop
an evidence report that served as a
major source of information for these
practice guideline recommendations.31

Specific clinical questions addressed
in the evidence review were as fol-
lows: (1) the effectiveness of treat-
ment modalities for T2DM in children
and adolescents, (2) the efficacy of
pharmaceutical therapies for treat-
ment of children and adolescents with
T2DM, (3) appropriate recommen-
dations for screening for comorbid-
ities typically associated with T2DM
in children and adolescents, and (4)
treatment recommendations for comor-
bidities of T2DM in children and ado-
lescents. The accompanying technical
report contains more information on
comorbidities.31

Epidemiologic project staff searched
Medline, the Cochrane Collaboration,
and Embase. MESH terms used in
various combinations in the search
included diabetes, mellitus, type 2, type
1, treatment, prevention, diet, pediat-
ric, T2DM, T1DM, NIDDM, metformin,
lifestyle, RCT, meta-analysis, child, ad-
olescent, therapeutics, control, adult,
obese, gestational, polycystic ovary
syndrome, metabolic syndrome, car-
diovascular, dyslipidemia, men, and
women. In addition, the Boolean

operators NOT, AND, OR were included in
various combinations. Articles address-
ing treatment of diabetes mellitus were
prospectively limited to those that were
published in English between January
1990 and June 2008, included abstracts,
and addressed children between the
ages of 120 and 215 months with an
established diagnosis of T2DM. Studies
in adults were considered for inclusion
if >10% of the study population was
45 years of age or younger. The Med-
line search limits included the fol-
lowing: clinical trial; meta-analysis;
randomized controlled trial; review;
child: 6–12 years; and adolescent:
13–18 years. Additional articles were
identified by review of reference lists
of relevant articles and ongoing
studies recommended by a technical
expert advisory group. All articles
were reviewed for compliance with
the search limitations and appro-
priateness for inclusion in this
document.

Initially, 199 abstracts were identified
for possible inclusion, of which 52
were retained for systematic review.
Results of the literature review were
presented in evidence tables and
published in the final evidence report.
An additional literature search of
Medline and the Cochrane Database of

FIGURE 1
Evidence quality. Integrating evidence quality appraisal with an assessment of the anticipated balance
between benefits and harms if a policy is carried out leads to designation of a policy as a strong
recommendation, recommendation, option, or no recommendation.32 RCT, randomized controlled
trial; Rec, recommendation.
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Systematic Reviews was performed
in July 2009 for articles discussing
recommendations for screening and
treatment of 5 recognized comorbidities
of T2DM: cardiovascular disease, dysli-
pidemia, retinopathy, nephropathy, and
peripheral vascular disease. Search
criteria were the same as for the search
on treatment of T2DM, with the inclusion
of the term “type 1 diabetes mellitus.”
Search terms included, in various com-
binations, the following: diabetes, melli-
tus, type 2, type 1, pediatric, T2DM,
T1DM, NIDDM, hyperlipidemia, retinopa-
thy, microalbuminuria, comorbidities,
screening, RCT, meta-analysis, child, and
adolescent. Boolean operators and
search limits mirrored those of the
primary search.

An additional 336 abstracts were
identified for possible inclusion, of
which 26 were retained for systematic
review. Results of this subsequent
literature review were also presented
in evidence tables and published in

the final evidence report. An epide-
miologist appraised the methodo-
logic quality of the research before it
was considered by the committee
members.

The evidence-based approach to
guideline development requires that
the evidence in support of each key
action statement be identified, ap-
praised, and summarized and that an
explicit link between evidence and
recommendations be defined. Evidence-
based recommendations reflect the
quality of evidence and the balance of
benefit and harm that is anticipated
when the recommendation is followed.
The AAP policy statement, “Classifying
Recommendations for Clinical Practice
Guidelines,”32 was followed in desig-
nating levels of recommendation (see
Fig 1 and Table 1).

To ensure that these recommendations
can be effectively implemented, the
Guidelines Review Group at Yale Center
forMedical Informatics provided feedback

on a late draft of these recommendations,
using the GuideLine Implementability
Appraisal.33 Several potential obsta-
cles to successful implementation
were identified and resolved in the
final guideline. Evidence was in-
corporated systematically into 6 key
action statements about appropriate
management facilitated by BRIDGE-Wiz
software (Building Recommendations
in a Developer’s Guideline Editor; Yale
Center for Medical Informatics).

A draft version of this clinical practice
guideline underwent extensive peer re-
view by 8 groups within the AAP, the
American Diabetes Association, PES,
AAFP, and the Academy of Nutrition and
Dietetics. Members of the subcommittee
were invited to distribute the draft to
other representatives and committees
within their specialty organizations. The
resulting comments were reviewed by
the subcommittee and incorporated into
the guideline, as appropriate. All AAP
guidelines are reviewed every 5 years.

TABLE 1 Definitions and Recommendation Implications

Statement Definition Implication

Strong recommendation A strong recommendation in favor of a particular action is
made when the anticipated benefits of the recommended
intervention clearly exceed the harms (as a strong
recommendation against an action is made when the
anticipated harms clearly exceed the benefits) and the
quality of the supporting evidence is excellent. In some
clearly identified circumstances, strong recommendations
may be made when high-quality evidence is impossible to
obtain and the anticipated benefits strongly outweigh the
harms.

Clinicians should follow a strong recommendation unless
a clear and compelling rationale for an alternative approach
is present.

Recommendation A recommendation in favor of a particular action is made when
the anticipated benefits exceed the harms but the quality of
evidence is not as strong. Again, in some clearly identified
circumstances, recommendations may be made when high-
quality evidence is impossible to obtain but the anticipated
benefits outweigh the harms.

Clinicians would be prudent to follow a recommendation but
should remain alert to new information and sensitive to
patient preferences.

Option Options define courses that may be taken when either the
quality of evidence is suspect or carefully performed studies
have shown little clear advantage to 1 approach over
another.

Clinicians should consider the option in their decision-making,
and patient preference may have a substantial role.

No recommendation No recommendation indicates that there is a lack of pertinent
published evidence and that the anticipated balance of
benefits and harms is presently unclear.

Clinicians should be alert to new published evidence that
clarifies the balance of benefit versus harm.

It should be noted that, because childhood T2DM is a relatively recent medical phenomenon, there is a paucity of evidence for many or most of the recommendations provided. In some
cases, supporting references for a specific recommendation are provided that do not deal specifically with childhood T2DM, such as T1DM, childhood obesity, or childhood “prediabetes,”
or that were not included in the original comprehensive search. Committee members have made every effort to identify those references that did not affect or alter the level of evidence
for specific recommendations.
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KEY ACTION STATEMENTS

Key Action Statement 1

Clinicians must ensure that insulin
therapy is initiated for children
and adolescents with T2DM who
are ketotic or in diabetic ketoaci-
dosis and in whom the distinction
between T1DM and T2DM is unclear;
and, in usual cases, should initiate
insulin therapy for patients:

a. who have random venous or
plasma BG concentrations
≥250 mg/dL; or

b. whose HbA1c is >9%.

(Strong Recommendation: evidence
quality X, validating studies cannot
be performed, and C, observational
studies and expert opinion; pre-
ponderance of benefit over harm.)

The presentation of T2DM in children
and adolescents varies according to
the disease stage. Early in the disease,
before diabetes diagnostic criteria are
met, insulin resistance predominates
with compensatory high insulin se-
cretion, resulting in normoglycemia.
Over time, β cells lose their ability to
secrete adequate amounts of insulin
to overcome insulin resistance, and
hyperglycemia results. Early in this

process, blood glucose (BG) concen-
trations may be normal much of the
time and the patient likely will be
asymptomatic. At this stage, the dis-
ease may only be detected by abnor-
mal BG concentrations identified
during screening. As insulin secretion
declines further, the patient is likely to
develop symptoms of hyperglycemia,
occasionally with ketosis or frank
ketoacidosis. High glucose concen-
trations can cause a reversible toxic-
ity to islet β cells that contributes
further to insulin deficiency. Of ado-
lescents in whom T2DM is subse-
quently diagnosed, 5% to 25% present
with ketoacidosis.34

Diabetic ketoacidosis must be treated
with insulin and fluid and electrolyte
replacement to prevent worsening

metabolic acidosis, coma, and death.
Children and adolescents with symp-
toms of hyperglycemia (polyuria,
polydipsia, and polyphagia) who are
diagnosed with diabetes mellitus
should be evaluated for ketosis (serum
or urine ketones) and, if positive, for
ketoacidosis (venous pH), even if their
phenotype and risk factor status
(obesity, acanthosis nigricans, positive
family history of T2DM) suggests

T2DM. Patients in whom ketoacidosis
is diagnosed require immediate
treatment with insulin and fluid re-
placement in an inpatient setting
under the supervision of a physician
who is experienced in treating this
complication.

Youth and adolescents who present with
T2DM with poor glycemic control (BG
concentrations ≥250 mg/dL or HbA1c
>9%) but who lack evidence of ketosis
or ketoacidosis may also benefit from
initial treatment with insulin, at least on
a short-term basis.34 This allows for
quicker restoration of glycemic con-
trol and, theoretically, may allow islet
β cells to “rest and recover.”35,36

Furthermore, it has been noted that
initiation of insulin may increase
long-term adherence to treatment
in children and adolescents with
T2DM by enhancing the patient’s per-
ception of the seriousness of the dis-
ease.7,37–40 Many patients with T2DM
can be weaned gradually from insulin
therapy and subsequently managed
with metformin and lifestyle modifica-
tion.34

As noted previously, in some children
and adolescents with newly diagnosed
diabetes mellitus, it may be difficult to
distinguish between type 1 and type 2
disease (eg, an obese child presenting
with ketosis).39,41 These patients are
best managed initially with insulin
therapy while appropriate tests are
performed to differentiate between
T1DM and T2DM. The care of chil-
dren and adolescents who have
either newly diagnosed T2DM or
undifferentiated-type diabetes and
who require initial insulin treatment
should be supervised by a physician
experienced in treating diabetic
patients with insulin.

Key Action Statement 2

In all other instances, clinicians
should initiate a lifestyle modifica-
tion program, including nutrition

Action Statement Profile KAS 1
Aggregate evidence quality X (validating studies cannot be performed)
Benefits Avoidance of progression of diabetic ketoacidosis (DKA) and

worsening metabolic acidosis; resolution of acidosis and
hyperglycemia; avoidance of coma and/or death. Quicker
restoration of glycemic control, potentially allowing islet β
cells to “rest and recover,” increasing long-term adherence
to treatment; avoiding progression to DKA if T1DM. Avoiding
hospitalization. Avoidance of potential risks associated with
the use of other agents (eg, abdominal discomfort, bloating,
loose stools with metformin; possible cardiovascular risks
with sulfonylureas).

Harms/risks/cost Potential for hypoglycemia, insulin-induced weight gain, cost,
patient discomfort from injection, necessity for BG testing,
more time required by the health care team for patient
training.

Benefits-harms assessment Preponderance of benefit over harm.
Value judgments Extensive clinical experience of the expert panel was relied on in

making this recommendation.
Role of patient preferences Minimal.
Exclusions None.
Intentional vagueness None.
Strength Strong recommendation.
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and physical activity, and start
metformin as first-line therapy

for children and adolescents at

the time of diagnosis of T2DM.

(Strong recommendation: evidence

quality B; 1 RCT showing improved

outcomes with metformin versus

lifestyle; preponderance of bene-

fits over harms.)

Metformin as First-Line Therapy

Because of the low success rate with
diet and exercise alone in pediatric
patients diagnosed with T2DM, met-
formin should be initiated along with
the promotion of lifestyle changes,
unless insulin is needed to reverse
glucose toxicity in the case of signifi-
cant hyperglycemia or ketoacidosis
(see Key Action Statement 1). Because
gastrointestinal adverse effects are
common with metformin therapy, the

committee recommends starting the
drug at a low dose of 500 mg daily,
increasing by 500 mg every 1 to 2
weeks, up to an ideal and maximum
dose of 2000 mg daily in divided
doses.41 It should be noted that the
main gastrointestinal adverse effects
(abdominal pain, bloating, loose
stools) present at initiation of met-
formin often are transient and often

disappear completely if medication is
continued. Generally, doses higher
than 2000 mg daily do not provide
additional therapeutic benefit.34,42,43 In
addition, the use of extended-release
metformin, especially with evening
dosing, may be considered, although
data regarding the frequency of ad-
verse effects with this preparation are
scarce. Metformin is generally better
tolerated when taken with food. It is
important to recognize the paucity of

credible RCTs in adolescents with
T2DM. The evidence to recommend
initiating metformin at diagnosis along
with lifestyle changes comes from 1
RCT, several observational studies, and
consensus recommendations.

Lifestyle modifications (including nu-
trition interventions and increased
physical activity) have long been the
cornerstone of therapy for T2DM. Yet,
medical practitioners recognize that
effecting these changes is both chal-
lenging and often accompanied by
regression over time to behaviors not
conducive to maintaining the target
range of BG concentrations. In pedi-
atric patients, lifestyle change is most
likely to be successful when a multi-
disciplinary approach is used and the
entire family is involved. (Encourage-
ment of healthy eating and physical
exercise are discussed in Key Action
Statements 5 and 6.) Unfortunately,
efforts at lifestyle change often fail for
a variety of reasons, including high
rates of loss to follow-up; a high rate of
depression in teenagers, which affects
adherence; and peer pressure to
participate in activities that often
center on unhealthy eating.

Expert consensus is that fewer than
10% of pediatric T2DM patients will at-
tain their BG goals through lifestyle
interventions alone.6,35,44 It is possible
that the poor long-term success rates
observed from lifestyle interventions
stem from patients’ perception that the
intervention is not important because
medications are not being prescribed.
One might speculate that prescribing
medications, particularly insulin ther-
apy, may convey a greater degree of
concern for the patient’s health and the
seriousness of the diagnosis, relative to
that conveyed when medications are
not needed, and that improved treat-
ment adherence and follow-up may
result from the use of medication. In-
deed, 2 prospective observational
studies revealed that treatment with

Action Statement Profile KAS 2
Aggregate evidence quality B (1 randomized controlled trial showing improved outcomes

with metformin versus lifestyle combined with expert
opinion).

Benefit Lower HbA1c, target HbA1c sustained longer, less early
deterioration of BG, less chance of weight gain, improved
insulin sensitivity, improved lipid profile.

Harm (of using metformin) Gastrointestinal adverse effects or potential for lactic acidosis
and vitamin B12 deficiency, cost of medications, cost to
administer, need for additional instruction about medication,
self-monitoring blood glucose (SMBG), perceived difficulty of
insulin use, possible metabolic deterioration if T1DM is
misdiagnosed and treated as T2DM, potential risk of lactic
acidosis in the setting of ketosis or significant dehydration.
It should be noted that there have been no cases reported of
vitamin B12 deficiency or lactic acidosis with the use of
metformin in children.

Benefits-harms assessment Preponderance of benefit over harm.
Value judgments Committee members valued faster achievement of BG control

over not medicating children.
Role of patient preferences Moderate; precise implementation recommendations likely will

be dictated by patient preferences regarding healthy
nutrition, potential medication adverse reaction, exercise,
and physical activity.

Exclusions Although the recommendation to start metformin applies to all,
certain children and adolescents with T2DM will not be able
to tolerate metformin. In addition, certain older or more
debilitated patients with T2DM may be restricted in the
amount of moderate-to-vigorous exercise they can perform
safely. Nevertheless, this recommendation applies to the vast
majority of children and adolescents with T2DM.

Intentional vagueness None.
Policy level Strong recommendation.
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lifestyle modification alone is associ-
ated with a higher rate of loss to
follow-up than that found in patients
who receive medication.45

Before initiating treatment with met-
formin, a number of important con-
siderations must be taken into
account. First, it is important to de-
termine whether the child with a new
diagnosis has T1DM or T2DM, and it is
critical to err on the side of caution if
there is any uncertainty. The 2009
Clinical Practice Consensus Guidelines
on Type 2 Diabetes in Children and
Adolescents from the International
Society for Pediatric and Adolescent
Diabetes provides more information
on the classification of diabetes in
children and adolescents with new
diagnoses.46 If the diagnosis is un-
clear (as may be the case when an
obese child with diabetes presents
also with ketosis), the adolescent
must be treated with insulin until the
T2DM diagnosis is confirmed.47 Al-
though it is recognized that some
children with newly diagnosed T2DM
may respond to metformin alone, the
committee believes that the presence
of either ketosis or ketoacidosis dic-
tates an absolute initial requirement
for insulin replacement. (This is
addressed in Key Action Statement 1.)

Although there is little debate that
a child presenting with significant
hyperglycemia and/or ketosis requires
insulin, children presenting with more
modest levels of hyperglycemia (eg,
random BG of 200–249 mg/dL) or
asymptomatic T2DM present addi-
tional therapeutic challenges to the
clinician. In such cases, metformin
alone, insulin alone, or metformin
with insulin all represent reasonable
options. Additional agents are likely to
become reasonable options for initial
pharmacologic management in the
near future. Although metformin and
insulin are the only antidiabetic agents
currently approved by the US Food and

Drug Administration (FDA) for use in
children, both thiazolidinediones and
incretins are occasionally used in
adolescents younger than 18 years.48

Metformin is recommended as the
initial pharmacologic agent in ado-
lescents presenting with mild hyper-
glycemia and without ketonuria or
severe hyperglycemia. In addition to
improving hepatic insulin sensitivity,
metformin has a number of practical
advantages over insulin:

� Potential weight loss or weight
neutrality.37,48

� Because of a lower risk of hypogly-
cemia, less frequent finger-stick
BG measurements are required
with metformin, compared with insu-
lin therapy or sulfonylureas.37,42,49–51

� Improves insulin sensitivity and
may normalize menstrual cycles
in females with polycystic ovary
syndrome. (Because metformin
may also improve fertility in
patients with polycystic ovary syn-
drome, contraception is indicated
for sexually active patients who wish
to avoid pregnancy.)

� Taking pills does not have the discom-
fort associated with injections.

� Less instruction time is required to
start oral medication, making it is
easier for busy practitioners to
prescribe.

� Adolescents do not always accept
injections, so oral medication
might enhance adherence.52

Potential advantages of insulin over
metformin for treatment at diabetes
onset include the following:

� Metabolic control may be achieved
more rapidly with insulin com-
pared with metformin therapy.37

� With appropriate education and tar-
geting the regimen to the individual,
adolescents are able to accept and
use insulin therapy with improved
metabolic outcomes.53

� Insulin offers theoretical benefits
of improved metabolic control
while preserving β-cell function or
even reversing β-cell damage.34,35

� Initial use of insulin therapy may
convey to the patient a sense of
seriousness of the disease.7,53

Throughout the writing of these
guidelines, the authors have been
following the progress of the National
Institute of Diabetes and Digestive and
Kidney Diseases–supported Treat-
ment Options for type 2 Diabetes in
Adolescents and Youth (TODAY) trial,54

designed to compare standard (met-
formin alone) therapy versus more
aggressive therapy as the initial
treatment of youth with recent-onset
T2DM. Since the completion of these
guidelines, results of the TODAY trial
have become available and reveal
that metformin alone is inadequate
in effecting sustained glycemic con-
trol in the majority of youth with di-
abetes. The study also revealed that
the addition of rosiglitazone to met-
formin is superior to metformin
alone in preserving glycemic control.
Direct application of these findings
to clinical practice is problematic,
however, because rosiglitazone is not
FDA-approved for use in children, and
its use, even in adults, is now se-
verely restricted by the FDA because
of serious adverse effects reported
in adults. Thus, the results suggest
that therapy that is more aggressive
than metformin monotherapy may be
required in these adolescents to
prevent loss of glycemic control, but
they do not provide specific guidance
because it is not known whether the
effect of the additional agent was
specific to rosiglitazone or would be
seen with the addition of other
agents. Unfortunately, there are lim-
ited data for the use of other cur-
rently available oral or injected
hypoglycemic agents in this age
range, except for insulin. Therefore,
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the writing group for these guide-
lines continues to recommend met-
formin as first-line therapy in this
age group but with close monitoring
for glycemic deterioration and the
early addition of insulin or another
pharmacologic agent if needed.

Lifestyle Modification, Including
Nutrition and Physical Activity

Although lifestyle changes are con-
sidered indispensable to reaching
treatment goals in diabetes, no sig-
nificant data from RCTs provide in-
formation on success rates with such
an approach alone.

A potential downside for initiating
lifestyle changes alone at T2DM onset
is potential loss of patients to follow-
up and worse health outcomes. The
value of lifestyle modification in the
management of adolescents with
T2DM is likely forthcoming after a more
detailed analysis of the lifestyle in-
tervention arm of the multicenter TODAY
trial becomes available.54 As noted pre-
viously, although it was published after

this guideline was developed, the TODAY
trial indicated that results from the
metformin-plus-lifestyle intervention were
not significantly different from either
metformin alone or the metformin-

plus-rosiglitazone intervention in main-
taining glycemic control over time.54

Summary

As noted previously, metformin is a safe
and effective agent for use at the time of
diagnosis in conjunction with lifestyle
changes. Although observational studies
and expert opinion strongly support
lifestyle changes as a key component of
the regimen in addition to metformin,
randomized trials are needed to de-
lineate whether using lifestyle options
alone is a reasonable first step in
treating any select subgroups of chil-
dren with T2DM.

Key Action Statement 3

The committee suggests that clini-
cians monitor HbA1c concentrations
every 3 months and intensify treat-
ment if treatment goals for BG and
HbA1c concentrations are not being
met. (Option: evidence quality D;
expert opinion and studies in chil-
dren with T1DM and in adults with
T2DM; preponderance of benefits
over harms.)

HbA1c provides a measure of glyce-
mic control in patients with diabetes
mellitus and allows an estimation of
the individual’s average BG over the
previous 8 to 12 weeks. No RCTs have

evaluated the relationship between
glycemic control and the risk of de-
veloping microvascular and/or mac-
rovascular complications in children
and adolescents with T2DM. A num-
ber of studies of children with
T1DM55–57 and adults with T2DM have,
however, shown a significant relation-
ship between glycemic control (as
measured by HbA1c concentration) and
the risk of microvascular complications
(eg, retinopathy, nephropathy, and neu-
ropathy).58,59 The relationship between
HbA1c concentration and risk of mi-
crovascular complications appears to
be curvilinear; the lower the HbA1c
concentration, the lower the downstream
risk of microvascular complications, with
the greatest risk reduction seen at the
highest HbA1c concentrations.57

It is generally recommended that
HbA1c concentrations be measured
every 3 months.60 For adults with
T1DM, the American Diabetes Associ-
ation recommends target HbA1c con-
centrations of less than 7%; the
American Association of Clinical Endo-
crinologists recommends target con-
centrations of less than 6.5%. Although
HbA1c target concentrations for children
and adolescents with T1DM are higher,13

several review articles suggest target
HbA1c concentrations of less than 7%
for children and adolescents with
T2DM.40,61–63 The committee concurs
that, ideally, target HbA1c concentration
should be less than 7% but notes that
specific goals must be achievable for the
individual patient and that this concen-
tration may not be applicable for all
patients. For patients in whom a target
concentration of less than 7% seems
unattainable, individualized goals should
be set, with the ultimate goal of reaching
guideline target concentrations. In addi-
tion, in the absence of hypoglycemia,
even lower HbA1c target concentrations
can be considered on the basis of an
absence of hypoglycemic events and
other individual considerations.

Action Statement Profile KAS 3
Aggregate evidence quality D (expert opinion and studies in children with T1DM and in adults with

T2DM; no studies have been performed in children and adolescents
with T2DM).

Benefit Diminishing the risk of progression of disease and deterioration
resulting in hospitalization; prevention of microvascular
complications of T2DM.

Harm Potential for hypoglycemia from overintensifying treatment to reach
HbA1c target goals; cost of frequent testing and medical consultation;
possible patient discomfort.

Benefits-harms assessment Preponderance of benefits over harms.
Value judgments Recommendation dictated by widely accepted standards of diabetic care.
Role of patient

preferences
Minimal; recommendation dictated by widely accepted standards of
diabetic care.

Exclusions None.
Intentional vagueness Intentional vagueness in the recommendation as far as setting goals and

intensifying treatment attributable to limited evidence.
Policy level Option.
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When concentrations are found to be
above the target, therapy should be
intensified whenever possible, with the
goal of bringing the concentration to
target. Intensification activities may
include, but are not limited to, in-
creasing the frequency of clinic visits,
engaging in more frequent BG moni-
toring, adding 1 or more antidiabetic
agents, meeting with a registered di-
etitian and/or diabetes educator, and
increasing attention to diet and exer-
cise regimens. Patients whose HbA1c
concentrations remain relatively sta-
ble may only need to be tested every 6
months. Ideally, real-time HbA1c con-
centrations should be available at the
time of the patient’s visit with the clini-
cian to allow the physician and patient
and/or parent to discuss intensification
of therapy during the visit, if needed.

Key Action Statement 4

The committee suggests that clini-
cians advise patients to monitor
finger-stick BG concentrations in
those who

a. are taking insulin or other
medications with a risk of hy-
poglycemia; or

b. are initiating or changing their
diabetes treatment regimen; or

c. have not met treatment goals; or
d. have intercurrent illnesses.

(Option: evidence quality D; expert
consensus. Preponderance of ben-
efits over harms.)

Glycemic control correlates closely
with the frequency of BG monitoring in
adolescents with T1DM.64,65 Although
studies evaluating the efficacy of fre-
quent BG monitoring have not been
conducted in children and adoles-
cents with T2DM, benefits have been
described in insulin-treated adults
with T2DM who tested their BG 4 times
per day, compared with adults fol-
lowing a less frequent monitoring
regimen.66 These data support the
value of BG monitoring in adults
treated with insulin, and likely are
relevant to youth with T2DM as well,
especially those treated with insulin,
at the onset of the disease, when
treatment goals are not met, and
when the treatment regimen is
changed. The committee believes that
current (2011) ADA recommendations
for finger-stick BG monitoring apply to
most youth with T2DM67:

� Finger-stick BG monitoring should
be performed 3 or more times daily
for patients using multiple insulin
injections or insulin pump therapy.

� For patients using less-frequent in-
sulin injections, noninsulin thera-
pies, or medical nutrition therapy
alone, finger-stick BG monitoring
may be useful as a guide to the
success of therapy.

� To achieve postprandial glucose
targets, postprandial finger-stick
BG monitoring may be appropri-
ate.

Recognizing that current practices
may not always reflect optimal care,
a 2004 survey of practices among
members of the PES revealed that
36% of pediatric endocrinologists
asked their pediatric patients with
T2DM to monitor BG concentrations
twice daily; 12% asked patients to do
so once daily; 13% asked patients to
do so 3 times per day; and 12% asked
patients to do so 4 times daily.61 The
questionnaire provided to the pedi-
atric endocrinologists did not ask
about the frequency of BG monitor-
ing in relationship to the diabetes
regimen, however.

Although normoglycemia may be
difficult to achieve in adolescents
with T2DM, a fasting BG concentration
of 70 to 130 mg/dL is a reasonable
target for most. In addition, because
postprandial hyperglycemia has been
associated with increased risk of
cardiovascular events in adults,
postprandial BG testing may be
valuable in select patients. BG con-
centrations obtained 2 hours after
meals (and paired with pre-meal
concentrations) provide an index of
glycemic excursion, and may be
useful in improving glycemic control,
particularly for the patient whose
fasting plasma glucose is normal but
whose HbA1c is not at target.68 Rec-
ognizing the limited evidence for
benefit of FSBG testing in this pop-
ulation, the committee provides
suggested guidance for testing fre-
quency, tailored to the medication
regimen, as follows:

BG Testing Frequency for Patients With
Newly Diagnosed T2DM: Fasting,
Premeal, and Bedtime Testing

The committee suggests that all
patients with newly diagnosed T2DM,
regardless of prescribed treatment
plan, should perform finger-stick BG
monitoring before meals (including
a morning fasting concentration) and

Action Statement Profile KAS 4
Aggregate evidence quality D (expert consensus).
Benefit Potential for improved metabolic control, improved potential for

prevention of hypoglycemia, decreased long-term complications.
Harm Patient discomfort, cost of materials.
Benefits-harms assessment Benefit over harm.
Value judgments Despite lack of evidence, there were general committee perceptions that

patient safety concerns related to insulin use or clinical status
outweighed any risks from monitoring.

Role of patient preferences Moderate to low; recommendation driven primarily by safety concerns.
Exclusions None.
Intentional vagueness Intentional vagueness in the recommendation about specific

approaches attributable to lack of evidence and the need to
individualize treatment.

Policy level Option.
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at bedtime until reasonable metabolic
control is achieved.69 Once BG con-
centrations are at target levels, the
frequency of monitoring can be mod-
ified depending on the medication
used, the regimen’s intensity, and the
patient’s metabolic control. Patients
who are prone to marked hypergly-
cemia or hypoglycemia or who are on
a therapeutic regimen associated with
increased risk of hypoglycemia will
require continued frequent BG testing.
Expectations for frequency and timing
of BG monitoring should be clearly de-
fined through shared goal-setting be-
tween the patient and clinician. The
adolescent and family members should
be given a written action plan stating
the medication regimen, frequency and
timing of expected BG monitoring, as
well as follow-up instructions.

BG Testing Frequency for Patients on
Single Insulin Daily Injections and Oral
Agents

Single bedtime long-acting insulin:
The simplest insulin regimen con-
sists of a single injection of long-
acting insulin at bedtime (basal
insulin only). The appropriateness of
the insulin dose for patients using
this regimen is best defined by the
fasting/prebreakfast BG test. For
patients on this insulin regimen, the
committee suggests daily fasting BG
measurements. This regimen is as-
sociated with some risk of hypogly-
cemia (especially overnight or
fasting hypoglycemia) and may not
provide adequate insulin coverage
for mealtime ingestions throughout
the day, as reflected by fasting BG
concentrations in target, but day-
time readings above target. In such
cases, treatment with meglitinide
(Prandin [Novo Nordisk Pharma-
ceuticals] or Starlix [Novartis Phar-
maceuticals]) or a short-acting
insulin before meals (see below)
may be beneficial.

Oral agents: Once treatment goals are
met, the frequency of monitoring can be
decreased; however, the committee
recommends some continued BG test-
ing for all youth with T2DM, at a fre-
quency determined within the clinical
context (e.g. medication regimen, HbA1c,
willingness of the patient, etc.). For ex-
ample, an infrequent or intermittent
monitoring schedule may be adequate
when the patient is using exclusively an
oral agent associated with a low risk of
hypoglycemia and if HbA1c concen-
trations are in the ideal or non-diabetic
range. A more frequent monitoring
schedule should be advised during
times of illness or if symptoms of hy-
perglycemia or hypoglycemia develop.

Oral agent plus a single injection of
a long-acting insulin: Some youth with
T2DM can be managed successfully with
a single injection of long-acting insulin in
conjunction with an oral agent. Twice a
day BG monitoring (fasting plus a sec-
ond BG concentration – ideally 2-hour
post prandial) often is recommended, as
long as HbA1c and BG concentrations
remain at goal and the patient remains
asymptomatic.

BG Testing Frequency for Patients
Receiving Multiple Daily Insulin
Injections (eg, Basal Bolus Regimens):
Premeal and Bedtime Testing

Basal bolus regimens are commonly
used in children and youth with T1DM
and may be appropriate for some youth
with T2DM as well. They are the most
labor intensive, providing both basal
insulin plus bolus doses of short-acting
insulin at meals. Basal insulin is pro-
vided through either the use of long-
acting, relatively peak-free insulin (by
needle) or via an insulin pump. Bolus
insulin doses are given at meal-time,
using one of the rapid-acting insulin
analogs. The bolus dose is calculated by
using a correction algorithm for the
premeal BG concentration as well as
a “carb ratio,” in which 1 unit of

a rapid-acting insulin analog is given
for “X” grams of carbohydrates inges-
ted (see box below). When using this
method, the patient must be willing and
able to count the number of grams of
carbohydrates in the meal and divide
by the assigned “carb ratio (X)” to
know how many units of insulin should
be taken. In addition, the patient must
always check BG concentrations before
the meal to determine how much ad-
ditional insulin should be given as
a correction dose using an algorithm
assigned by the care team if the fasting
BG is not in target. Insulin pumps are
based on this concept of “basal-bolus”
insulin administration and have the
capability of calculating a suggested
bolus dosage, based on inputted grams
of carbohydrates and BG concen-
trations. Because the BG value deter-
mines the amount of insulin to be given
at each meal, the recommended testing
frequency for patients on this regimen
is before every meal.

Box 1 Example of Basal Bolus
Insulin Regimen
If an adolescent has a BG of 250
mg/dL, is to consume a meal
containing 60 g of carbohydrates,
with a carbohydrate ratio of 1:10
and an assigned correction dose
of 1:25>125 (with 25 being the
insulin sensitivity and 125 mg/dL
the target blood glucose level),
the mealtime bolus dose of
insulin would be as follows:

60 g/10 “carb ratio” =

6 units rapid-acting insulin for
meal

plus

(250–125)/25 = 125/25 =

5 units rapid-acting insulin for
correction

Thus, total bolus insulin coverage
at mealtime is: 11 U (6 + 5) of
rapid-acting insulin.
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Key Action Statement 5

The committee suggests that clini-
cians incorporate the Academy of
Nutrition and Dietetics’ Pediatric
Weight Management Evidence-
Based Nutrition Practice Guide-
lines in the nutrition counseling of

patients with T2DM both at the time
of diagnosis and as part of ongoing
management. (Option; evidence
quality D; expert opinion; pre-
ponderance of benefits over
harms. Role of patient preference
is dominant.)

Consuming more calories than one
uses results in weight gain and is
a major contributor to the increasing
incidence of T2DM in children and
adolescents. Current literature is in-
conclusive about a single best meal
plan for patients with diabetes mel-
litus, however, and studies specifi-
cally addressing the diet of children
and adolescents with T2DM are
limited. Challenges to making rec-
ommendations stem from the small
sample size of these studies, limit-
ed specificity for children and
adolescents, and difficulties in gen-
eralizing the data from dietary re-
search studies to the general
population.

Although evidence is lacking in chil-
dren with T2DM, numerous studies
have been conducted in overweight

children and adolescents, because
the great majority of children with
T2DM are obese or overweight at
diagnosis.26 The committee suggests
that clinicians encourage children
and adolescents with T2DM to follow
the Academy of Nutrition and Di-
etetics’ recommendations for main-
taining healthy weight to promote
health and reduce obesity in this
population. The committee recom-
mends that clinicians refer patients
to a registered dietitian who has
expertise in the nutritional needs of
youth with T2DM. Clinicians should
incorporate the Academy of Nutri-
tion and Dietetics’ Pediatric Weight
Management Evidence-Based Nutri-
tion Practice Guidelines, which de-
scribe effective, evidence-based
treatment options for weight man-

agement, summarized below (A
complete list of these recom-
mendations is accessible to health
care professionals at: http://www.
andevidencelibrary.com/topic.cfm?
cat=4102&auth=1.)

According to the Academy of Nutri-
tion and Dietetics’ guidelines, when
incorporated with lifestyle changes,
balanced macronutrient diets at 900
to 1200 kcal per day are associated
with both short- and long-term (eg,
≥ 1 year) improvements in weight
status and body composition in
children 6 to 12 years of age.70

These calorie recommendations
are to be incorporated with lifestyle
changes, including increased activ-
ity and possibly medication. Re-
strictions of no less than 1200 kcal
per day in adolescents 13 to 18
years old result in improved weight
status and body composition as
well.71 The Diabetes Prevention Pro-
gram demonstrated that partic-
ipants assigned to the intensive
lifestyle-intervention arm had a re-
duction in daily energy intake of 450
kcal and a 58% reduction in pro-
gression to diabetes at the 2.8-year
follow-up.71 At the study’s end, 50%
of the lifestyle-arm participants had
achieved the goal weight loss of at
least 7% after the 24-week curricu-
lum and 38% showed weight loss of
at least 7% at the time of their most
recent visit.72 The Academy of Nutri-
tion and Dietetics recommends that
protein-sparing, modified-fast (keto-
genic) diets be restricted to children
who are >120% of their ideal body
weight and who have a serious
medical complication that would
benefit from rapid weight loss.71

Specific recommendations are for
the intervention to be short-term
(typically 10 weeks) and to be con-
ducted under the supervision of
a multidisciplinary team specializ-
ing in pediatric obesity.

Action Statement Profile KAS 5
Aggregate evidence quality D (expert opinion).
Benefit Promotes weight loss; improves insulin sensitivity; contributes

to glycemic control; prevents worsening of disease; facilitates
a sense of well-being; and improves cardiovascular health.

Harm Costs of nutrition counseling; inadequate reimbursement of
clinicians’ time; lost opportunity costs vis-a-vis time and
resources spent in other counseling activities.

Benefits-harms assessment Benefit over harm.
Value judgments There is a broad societal agreement on the benefits of dietary

recommendations.
Role of patient preference Dominant. Patients may have different preferences for how they

wish to receive assistance in managing their weight-loss
goals. Some patients may prefer a referral to a nutritionist
while others might prefer accessing online sources of help.
Patient preference should play a significant role in
determining an appropriate weight-loss strategy.

Exclusions None.
Intentional vagueness Intentional vagueness in the recommendation about specific

approaches attributable to lack of evidence and the need to
individualize treatment.

Policy level Option.
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Regardless of the meal plan pre-
scribed, some degree of nutrition
education must be provided to
maximize adherence and positive
results. This education should en-
courage patients to follow healthy
eating patterns, such as consuming 3
meals with planned snacks per day,
not eating while watching television
or using computers, using smaller
plates to make portions appear
larger, and leaving small amounts of
food on the plate.73 Common dietary
recommendations to reduce calorie
intake and to promote weight loss in
children include the following: (1)
eating regular meals and snacks; (2)
reducing portion sizes; (3) choosing
calorie-free beverages, except for
milk; (4) limiting juice to 1 cup per
day; (5) increasing consumption of
fruits and vegetables; (6) consuming
3 or 4 servings of low-fat dairy
products per day; (7) limiting intake
of high-fat foods; (8) limiting fre-
quency and size of snacks; and (9)
reducing calories consumed in fast-
food meals.74

Key Action Statement 6

The committee suggests that clini-
cians encourage children and ado-
lescents with T2DM to engage in
moderate-to-vigorous exercise for
at least 60 minutes daily and to
limit nonacademic screen time to

less than 2 hours per day. (Option:
evidence quality D, expert opinion
and evidence from studies of met-
abolic syndrome and obesity; pre-
ponderance of benefits over harms.
Role of patient preference is domi-
nant.)

Engaging in Physical Activity

Physical activity is an integral part of
weight management for prevention
and treatment of T2DM. Although there
is a paucity of available data from
children and adolescents with T2DM,
several well-controlled studies per-
formed in obese children and ado-
lescents at risk of metabolic syndrome
and T2DM provide guidelines for
physical activity. (See the Resources
section for tools on this subject.) A
summary of the references supporting
the evidence for this guideline can be
found in the technical report.31

At present, moderate-to-vigorous ex-
ercise of at least 60 minutes daily is
recommended for reduction of BMI
and improved glycemic control in
patients with T2DM.75 “Moderate to

Recommendations From the Academy of Nutrition and Dietetics

Pediatric Weight Management Evidence-Based Nutrition Practice Guidelines

Recommendation Strength

Interventions to reduce pediatric obesity should be
multicomponent and include diet, physical activity,
nutritional counseling, and parent or caregiver
participation.

Strong

A nutrition prescription should be formulated as part of the
dietary intervention in a multicomponent pediatric weight
management program.

Strong

Dietary factors that may be associated with an increased risk
of overweight are increased total dietary fat intake and
increased intake of calorically sweetened beverages.

Strong

Dietary factors that may be associated with a decreased risk of
overweight are increased fruit and vegetable intake.

Strong

A balanced macronutrient diet that contains no fewer than 900
kcal per day is recommended to improve weight status in
children aged 6–12 y who are medically monitored.

Strong

A balanced macronutrient diet that contains no fewer than
1200 kcal per day is recommended to improve weight status
in adolescents aged 13–18 y who are medically monitored.

Strong

Family diet behaviors that are associated with an increased
risk of pediatric obesity are parental restriction of highly
palatable foods, consumption of food away from home,
increased meal portion size, and skipping breakfast.

Fair

Action Statement Profile KAS 6
Aggregate evidence quality D (expert opinion and evidence from studies of metabolic

syndrome and obesity).
Benefit Promotes weight loss; contributes to glycemic control; prevents

worsening of disease; facilitates the ability to perform
exercise; improves the person’s sense of well-being; and
fosters cardiovascular health.

Harm Cost for patient of counseling, food, and time; costs for clinician
in taking away time that could be spent on other activities;
inadequate reimbursement for clinician’s time.

Benefits-harms assessment Preponderance of benefit over harm.
Value judgments Broad consensus.
Role of patient preference Dominant. Patients may seek various forms of exercise. Patient

preference should play a significant role in creating an
exercise plan.

Exclusions Although certain older or more debilitated patients with T2DM
may be restricted in the amount of moderate-to-vigorous
exercise they can perform safely, this recommendation
applies to the vast majority of children and adolescents with
T2DM.

Intentional vagueness Intentional vagueness on the sequence of follow-up contact
attributable to the lack of evidence and the need to
individualize care.

Policy level Option.
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vigorous exercise” is defined as exercise
that makes the individual breathe hard
and perspire and that raises his or her
heart rate. An easy way to define exer-
cise intensity for patients is the “talk
test”; during moderate physical activity
a person can talk but not sing. During
vigorous activity, a person cannot talk
without pausing to catch a breath.76

Adherence may be improved if clini-
cians provide the patient with a writ-
ten prescription to engage in physical
activity, including a “dose” describing
ideal duration, intensity, and fre-
quency.75 When prescribing physical
exercise, clinicians are encouraged to
be sensitive to the needs of children,
adolescents, and their families. Rou-
tine, organized exercise may be be-
yond the family’s logistical and/or
financial means, and some families
may not be able to provide structured
exercise programs for their children.
It is most helpful to recommend an
individualized approach that can be
incorporated into the daily routine, is
tailored to the patients’ physical abil-
ities and preferences, and recognizes
the families’ circumstances.77 For ex-
ample, clinicians might recommend
only daily walking, which has been
shown to improve weight loss and
insulin sensitivity in adults with
T2DM78 and may constitute “moderate
to vigorous activity” for some children
with T2DM. It is also important to
recognize that the recommended 60
minutes of exercise do not have to be
accomplished in 1 session but can be
completed through several, shorter
increments (eg, 10–15 minutes).
Patients should be encouraged to
identify a variety of forms of activity
that can be performed both easily and
frequently.77 In addition, providers
should be cognizant of the potential
need to adjust the medication dosage,
especially if the patient is receiving
insulin, when initiating an aggressive
physical activity program.

Reducing Screen Time

Screen time contributes to a sedentary
lifestyle, especially when the child or
adolescent eats while watching tele-
vision or playing computer games. The
US Department of Health and Human
Services recommends that individuals
limit “screen time” spent watching
television and/or using computers
and handheld devices to less than 2
hours per day unless the use is re-
lated to work or homework.79 Physical
activity may be gained either through
structured games and sports or
through everyday activities, such as
walking, ideally with involvement of
the parents as good role models.

Increased screen time and food intake
and reduced physical activity are asso-
ciated with obesity. There is good evi-
dence that modifying these factors can
help prevent T2DM by reducing the
individual’s rate of weight gain. The ev-
idence profile in pediatric patients with
T2DM is inadequate at this time, how-
ever. Pending new data, the committee
suggests that clinicians follow the AAP
Committee on Nutrition’s guideline,
Prevention of Pediatric Overweight and
Obesity. The guideline recommends
restricting nonacademic screen time to
a maximum of 2 hours per day and
discouraging the presence of video
screens and television sets in children’s
bedrooms.80–82 The American Medical
Association’s Expert Panel on Childhood
Obesity has endorsed this guideline.

Valuable recommendations for en-
hancing patient health include the
following:

� With patients and their families,
jointly determining an individual-
ized plan that includes specific
goals to reduce sedentary behav-
iors and increase physical activity.

� Providing a written prescription
for engaging in 60-plus minutes
of moderate-to-vigorous physical
activities per day that includes

dose, timing, and duration. It is im-
portant for clinicians to be sensi-
tive to the needs of children,
adolescents, and their families in
encouraging daily physical exer-
cise. Graded duration of exercise
is recommended for those youth
who cannot initially be active for
60 minutes daily, and the exercise
may be accomplished through sev-
eral, shorter increments (eg, 10–
15 minutes).

� Incorporating physical activities in-
to children’s and adolescents’ daily
routines. Physical activity may be
gained either through structured
games and sports or through ev-
eryday activities, such as walking.

� Restricting nonacademic screen
time to a maximum of 2 hours
per day.

� Discouraging the presence of video
screens and television sets in
children’s bedrooms.

Conversations pertaining to the Key
Action Statements should be clearly
documented in the patient’s medical
record.

AREAS FOR FUTURE RESEARCH

As noted previously, evidence for
medical interventions in children in
general is scant and is especially
lacking for interventions directed to-
ward children who have developed
diseases not previously seen com-
monly in youth, such as childhood
T2DM. Recent studies such as the
Search for Diabetes in Youth Study
(SEARCH)—an observational multi-
center study in 2096 youth with T2DM
funded by the Centers for Disease
Control and Prevention and the Na-
tional Institute of Diabetes and Di-
gestive and Kidney Diseases—now
provide a detailed description of
childhood diabetes. Subsequent trials
will describe the short-term and en-
during effects of specific interventions
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on the progression of the disease with
time.

Although it is likely that children and
adolescents with T2DM have an ag-
gressive form of diabetes, as reflected
by the age of onset, future research
should determine whether the associ-
ated comorbidities and complications of
diabetes also are more aggressive in
pediatric populations than in adults and
if they are more or less responsive to
therapeutic interventions. Additional
research should explore whether early
introduction of insulin or the use of
particular oral agents will preserve
β-cell function in these children, and
whether recent technologic advances
(such as continuous glucose monitor-
ing and insulin pumps) will benefit
this population. Additional issues that
require further study include the
following:

� To delineate whether using lifestyle
options without medication is a re-
liable first step in treating selected
children with T2DM.

� To determine whether BG monitor-
ing should be recommended to all
children and youth with T2DM, re-
gardless of therapy used; what the
optimal frequency of BG monitor-
ing is for pediatric patients on
the basis of treatment regimen;
and which subgroups will be able
to successfully maintain glycemic
goals with less frequent monitor-
ing.

� To explore the efficacy of school-
and clinic-based diet and physical
activity interventions to prevent
and manage pediatric T2DM.

� To explore the association between
increased “screen time” and re-
duced physical activity with re-
spect to T2DM’s risk factors.

RESOURCES

Several tools are available online to
assist providers in improving patient

adherence to lifestyle modifications,
including examples of activities to be
recommended for patients:

� The American Academy of Pediat-
rics:

� www.healthychildren.org

� www.letsmove.gov

� Technical Report: Management
of Type 2 Diabetes Mellitus in
Children and Adolescents.31

▪ Includes an overview and
screening tools for a variety
of comorbidities.

� Gahagan S, Silverstein J; Com-
mittee on Native American Child
Health and Section on Endocri-
nology. Clinical report: preven-
tion and treatment of type 2
diabetes mellitus in children,
with special emphasis on Amer-
ican Indian and Alaska Native
Children. Pediatrics. 2003;112
(4):e328–e347. Available at:
http://www.pediatrics.org/cgi/
content/full/112/4/e32863

▪ Fig 3 presents a screening
tool for microalbumin.

� Bright Futures: http://brightfu-
tures.aap.org/

� Daniels SR, Greer FR; Commit-
tee on Nutrition. Lipid screening
and cardiovascular health in
childhood. Pediatrics. 2008;122
(1):198–208. Available at:

� The American Diabetes Associa-
tion: www.diabetes.org

� Management of dyslipidemia
in children and adolescents
with diabetes. Diabetes Care.
2003;26(7):2194–2197. Available
at: http://care.diabetesjournals.
org/content/26/7/2194.full

� Academy of Nutrition and Dietetics:

� http://www.eatright.org/child-
hoodobesity/

� http://www.eatright.org/kids/

� http://www.eatright.org/cps/
rde/xchg/ada/hs.xsl/index.html

� Pediatric Weight Management
Evidence-Based Nutrition Prac-
tice Guidelines: http://www.
adaevidencelibrary.com/topic.
cfm?cat=2721

� American Heart Association:

� American Heart Association Circu-
lation. 2006 Dec 12;114(24):2710-
2738. Epub 2006 Nov 27. Review.

� Centers for Disease Control and
Prevention:

� http://www.cdc.gov/obesity/
childhood/solutions.html

� BMI and other growth charts
can be downloaded and
printed from the CDC Web site:
http://www.cdc.gov/growth-
charts.

� Center for Epidemiologic Stud-
ies Depression Scale (CES-D):
http://www.chcr.brown.edu/
pcoc/cesdscale.pdf; see attach-
ments

� Diagnostic and Statistical Manual of
Mental Disorders. 4th ed. Washington,
DC: American Psychiatric Associa-
tion; 1994

� Let’s Move Campaign: www.lets-
move.gov

� The Reach Institute. Guidelines for
Adolescent Depression in Primary
Care (GLAD-PC) Toolkit, 2007. Con-
tains a listing of the criteria for
major depressive disorder as de-
fined by the DSM-IV-TR. Available
at: http://www.gladpc.org

� The National Heart, Lung, and
Blood Institute (NHLBI) hyperten-
sion guidelines: http://www.nhlbi.
nih.gov/guidelines/hypertension/
child_tbl.htm

� The National Diabetes Education
Program and TIP sheets (including
tip sheets on youth transitioning to
adulthood and adult providers, Stay-
ing Active, Eating Healthy, Ups and
Downs of Diabetes, etc): www.ndep.
nih.gov or www.yourdiabetesinfo.org

PEDIATRICS Volume 131, Number 2, February 2013 379

FROM THE AMERICAN ACADEMY OF PEDIATRICS

http://www.healthychildren.org
http://www.letsmove.gov
http://www.pediatrics.org/cgi/
http://brightfu-tures.aap.org/
http://brightfu-tures.aap.org/
http://brightfu-tures.aap.org/
http://www.diabetes.org
http://care.diabetesjournals
http://www.eatright.org/child-hoodobesity/
http://www.eatright.org/child-hoodobesity/
http://www.eatright.org/child-hoodobesity/
http://www.eatright.org/kids/
http://www.eatright.org/cps/
http://www.adaevidencelibrary.com/topic.cfm?cat=2721
http://www.cdc.gov/obesity/
http://www.cdc.gov/growth-charts
http://www.cdc.gov/growth-charts
http://www.cdc.gov/growth-charts
http://www.chcr.brown.edu/
http://www.lets-move.gov
http://www.lets-move.gov
http://www.lets-move.gov
http://www.gladpc.org
http://www.nhlbi.nih.gov/guidelines/hypertension/child_tbl.htm
http://www.ndep
http://www.yourdiabetesinfo.org


MANAGEMENT OF NEWLY DIAGNOSED TYPE 2 DIABETES MELLITUS (T2DM) IN CHILDREN AND ADOLESCENTS 93

� National High Blood Pressure Edu-
cation Program Working Group on
High Blood Pressure in Children
and Adolescents, The Fourth Re-
port on the Diagnosis, Evaluation,
and Treatment of High Blood Pres-
sure in Children and Adolescents: Pe-
diatrics. 2004;114:555–576. Available
at: http://pediatrics.aappublications.
org/content/114/Supplement_2/555.
long

� National Initiative for Children’s
Healthcare Quality (NICHQ): childhood
obesity section: http://www.nichq.
org/childhood_obesity/index.html

� The National Institute of Child
Health and Human Development
(NICHD): www.NICHD.org

� President’s Council on Physical Fit-
ness and Sports: http://www.presi-
dentschallenge.org/home_kids.
aspx

� US Department of Agriculture’s “My
Pyramid” Web site:

� http://www.choosemyplate.gov/

� http://fnic.nal.usda.gov/life-
cycle-nutrition/child-nutrition-
and-health
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mechanism of action for glyphosate should be changed from “acts on cell wall”
to “inhibits a critical enzyme pathway for amino acid synthesis that is found only
in plants” (Bradberry SM, Proudfoot AT, Vale JA. Glyphosate poisoning. Toxicol Rev.
2004;23[3]:159–167).

doi:10.1542/peds.2013-0577

Copeland et al. Clinical Practice Guideline: Management of Newly Diagnosed
Type 2 Diabetes Mellitus (T2DM) in Children and Adolescents. Pediatrics.
2013;131(2):364–382

Several inaccuracies occurred in the American Academy of Pediatrics “Clinical
Practice Guideline: Management of Newly Diagnosed Type 2 Diabetes Mellitus
(T2DM) in Children and Adolescents” published in the February 2013 issue of
Pediatrics (2013;131[2]:364–382).

On page 366 in the table of definitions, “Prediabetes” should be defined as “Fasting
plasma glucose $100–125 mg/dL or 2-hour glucose concentration during an oral
glucose tolerance test of $140 but ,200 mg/dL or an HbA1c of 5.7% to 6.4%.”

On page 378, middle column, under “Reducing Screen Time,” the second sentence
should read as follows: “The US Department of Health and Human Services reflects
the American Academy of Pediatrics policies by recommending that individuals limit
“screen time” spent watching television and/or using computers and handheld
devices to,2 hours per day unless the use is related to work or homework.”79–81,83

Also on page 378, middle column, in the second paragraph under “Reducing Screen
Time,” the fourth sentence should read: “Pending new data, the committee suggests
that clinicians follow the policy statement ‘Children, Adolescents, and Television’
from the AAP Council on Communications and Media (formerly the Committee on
Public Education).” The references cited in the next sentence should be 80–83.

Reference 82 should be replaced with the following reference: Barlow SE; Expert
Committee. Expert committee recommendations regarding the prevention, as-
sessment, and treatment of child and adolescent overweight and obesity: sum-
mary report. Pediatrics. 2007;120(suppl 4):S164–S192

Finally, a new reference 83 should be added: American Academy of Pediatrics,
Council on Communications and Media. Policy statement: children, adolescents,
obesity, and the media. Pediatrics. 2011;128(1):201–208

doi:10.1542/peds.2013-0666

Springer et al. Technical Report: Management of Type 2 Diabetes Mellitus in
Children and Adolescents. Pediatrics. 2013;131(2):e648–e664.

An error occurred in the American Academy of Pediatrics “Technical Report:
Management of Type 2 Diabetes Mellitus in Children and Adolescents” published
in the February 2013 issue of Pediatrics (2013;131[2]:e648–e664).

On page e651, third column, under “Definitions,” the first sentence should read as
follows: “Children and adolescents: children ,10 years of age; adolescents $10
years but #18 years of age.”

doi:10.1542/peds.2013-0667
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TECHNICAL REPORT

Management of Type 2 Diabetes Mellitus in Children and
Adolescents

abstract
OBJECTIVE: Over the last 3 decades, the prevalence of childhood obe-
sity has increased dramatically in North America, ushering in a variety
of health problems, including type 2 diabetes mellitus (T2DM), which
previously was not typically seen until much later in life. This technical
report describes, in detail, the procedures undertaken to develop the
recommendations given in the accompanying clinical practice guide-
line, “Management of Type 2 Diabetes Mellitus in Children and Ado-
lescents,” and provides in-depth information about the rationale for
the recommendations and the studies used to make the clinical
practice guideline’s recommendations.

METHODS: A primary literature search was conducted relating to the
treatment of T2DM in children and adolescents, and a secondary lit-
erature search was conducted relating to the screening and treatment
of T2DM’s comorbidities in children and adolescents. Inclusion criteria
were prospectively and unanimously agreed on by members of the
committee. An article was eligible for inclusion if it addressed treat-
ment (primary search) or 1 of 4 comorbidities (secondary search) of
T2DM, was published in 1990 or later, was written in English, and
included an abstract. Only primary research inquiries were consid-
ered; review articles were considered if they included primary data or
opinion. The research population had to constitute children and/or
adolescents with an existing diagnosis of T2DM; studies of adult
patients were considered if at least 10% of the study population
was younger than 35 years. All retrieved titles, abstracts, and
articles were reviewed by the consulting epidemiologist.

RESULTS: Thousands of articles were retrieved and considered in both
searches on the basis of the aforementioned criteria. From those, in
the primary search, 199 abstracts were identified for possible inclu-
sion, 58 of which were retained for systematic review. Five of these
studies were classified as grade A studies, 1 as grade B, 20 as grade
C, and 32 as grade D. Articles regarding treatment of T2DM selected
for inclusion were divided into 4 major subcategories on the basis of
type of treatment being discussed: (1) medical treatments (32 stud-
ies); (2) nonmedical treatments (9 studies); (3) provider behaviors (8
studies); and (4) social issues (9 studies). From the secondary search,
an additional 336 abstracts relating to comorbidities were identified
for possible inclusion, of which 26 were retained for systematic re-
view. These articles included the following: 1 systematic review of
literature regarding comorbidities of T2DM in adolescents; 5 expert
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opinions presenting global recommendations not based on evidence; 5 cohort studies reporting natural history of disease
and comorbidities; 3 with specific attention to comorbidity patterns in specific ethnic groups (case-control, cohort, and
clinical report using adult literature); 3 reporting an association between microalbuminuria and retinopathy (2 case-control,
1 cohort); 3 reporting the prevalence of nephropathy (cohort); 1 reporting peripheral vascular disease (case series); 2
discussing retinopathy (1 case-control, 1 position statement); and 3 addressing hyperlipidemia (American Heart Association
position statement on cardiovascular risks; American Diabetes Association consensus statement; case series). A breakdown
of grade of recommendation shows no grade A studies, 10 grade B studies, 6 grade C studies, and 10 grade D studies. With
regard to screening and treatment recommendations for comorbidities, data in children are scarce, and the available
literature is conflicting. Therapeutic recommendations for hypertension, dyslipidemia, retinopathy, microalbuminuria, and
depression were summarized from expert guideline documents and are presented in detail in the guideline. The references
are provided, but the committee did not independently assess the supporting evidence. Screening tools are provided in the
Supplemental Information. Pediatrics 2013;131:e648–e664

INTRODUCTION

This technical report details the pro-
cedures undertaken to develop the
recommendations given in the accom-
panying clinical practice guideline,
“Management of Type 2 Diabetes Melli-
tus in Children and Adolescents.” What
follows is a description of the process,
including the committee’s objectives;
methods of evidence identification, re-
trieval, review, and analysis; and sum-
maries of the committee’s conclusions.

Statement of the Issue

Over the last 3 decades, type 2 diabetes
mellitus (T2DM), a disease previously
confined to adult patients, has mark-
edly increased in prevalence among
children and adolescents. Currently, in
the United States, approximately 1 in 3
new cases of diabetes mellitus diag-
nosed in patients younger than 18 years
is T2DM,1,2 with a disproportionate re-
presentation in ethnic minorities,3,4

especially among adolescents.5 This
trend is not limited to the United States
but is occurring internationally as
well.6

The rapid emergence of childhood T2DM
poses challenges to the physician who is
unequipped to treat adult diseases en-
countered in children. Most diabetes
training and educational materials
designed for pediatric patients address
type 1 diabetes mellitus (T1DM) and em-
phasize insulin treatment and glucose

monitoring, which may or may not be
appropriate for children with T2DM.7,8

Most medications used for T2DM have
been tested for safety and efficacy only
in individuals older than 18 years, and
there is scant scientific evidence for
optimal management of children with
T2DM.9,10 Extrapolation of data from
adult studies to pediatric populations
may not be valid because the hormonal
milieu of the prepubescent and pubes-
cent patient with T2DM can affect
treatment goals and modalities in ways
heretofore unencountered in adult
patients.11

The United States has a severe shortage
of pediatric endocrinologists, making
access to these specialists difficult or, in
some cases, impossible.12 Vast geo-
graphic areas lack a pediatric endo-
crinologist: in 2011, 3 states had no
pediatric endocrinologists, and 22 had
fewer than 10, and the situation is un-
likely to improve in the near future.13 In
2004, the National Association of Child-
ren’s Hospitals and Related Institutions
performed a workforce survey and
found that patients had to wait almost
9 weeks for an appointment to see an
endocrinologist.14 Because the number
of patients with T1DM and T2DM has
increased since then, this situation is
presumably worse today. Regardless of
their age, most patients in the United
States who have T2DM are cared for
by primary care providers (PCPs).15

Furthermore, given the expected in-
creases in the national and global inci-
dence of T2DM and the near impossibility
that the pediatric endocrine workforce
will increase proportionately, PCPs must
be prepared for and capable of managing
children and adolescents who have un-
complicated T2DM.

Numerous experts have argued that
the ideal care of a child with T2DM is
provided through a team approach,
with care shared among a pediatric
endocrinologist, diabetes nurse edu-
cator, nutritionist, and behavioral spe-
cialist.16–18 In areas of limited access to
pediatric endocrinologists, however,
contact with the pediatric endocri-
nology team might involve contact at
diagnosis for initial diabetes educa-
tion and intermittently thereafter;
annually, with interval care by a PCP
and interval communication with the
pediatric endocrinology team; or at
every visit, for those patients who
are either doing poorly or are taking
insulin.

In areas where access to subspecialists
is hampered by geographic distances
and/or professional shortages, care
provided by local generalists who are
skilled in treating children and youth
with T2DM is likely to improve access to
medical care. Although there are no
pediatric studies evaluating this issue,
the committee believes that this im-
proved access to care might result in:
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� Reduced wait times and increased
timeliness of care.

� Reduced economic burden to the
patient, including reduced need to
travel and reduced time lost from
work and/or school.

� Potentially improved patient reten-
tion. Kawahara et al19 reported
that 56.9% of patients with T2DM
stopped coming to their hospital
diabetes clinic appointments, most
commonly because they were “too
busy” to keep their appointments.

Recent advances in medical technol-
ogy have the potential to ameliorate
limited access to specialists. Reporting
on the provision of clinical specialty
diabetes care to remote locations using
telemedicine, Malasanos et al20 found
that weekly telemedicine clinics were
able to effectively replace quarterly
face-to-face clinics after an initial face-
to-face clinic visit. This more frequent
contact provided by the telemedicine
clinics resulted in improved hemoglo-
bin A1c (HbA1c) concentrations, better
patient satisfaction, fewer days missed
from work or school, more time spent
with the patient during clinic visits,
and fewer subsequent hospitalizations
and emergency department visits. Tele-
medicine is costly, however, and
requires equipment to be in place at
both the subspecialist’s office and the
remote clinic; it is, therefore, not ap-
propriate for every practice. It is pos-
sible that a similar model of service
could be provided by a generalist
working locally and in close commu-
nication with a specialist.

For family physicians and others who
care for adult patients, managing T2DM
in children poses potential challenges.
The first is that what works for adults
may not work for children. Experiences
and results observed in adults do not
necessarily apply to children. Children
(and even adolescents) are not small
adults; they have a changing hormonal

environment, have differences in phy-
siology, and their growth can have
effects on medication doses, toxicity,
and responses.11 As a result, general-
ists who are confident in caring for
adults with diabetes may attempt to
apply adult practice experiences to
children, in whom these may not nec-
essarily be appropriate. Kaufman cited
data on various drugs’ effects in chil-
dren and argued that harm may occur
if children with T2DM are treated like
adults with T2DM.11 The author called
for treatment trials for children with
T2DM, to “better define the risk-benefit
ratio in children and youth, since this
may differ substantially from that in
the adult type 2 diabetic population.” In
contrast, others have noted that most
adolescents with T2DM are similar to
adults in terms of size and reproduc-
tive maturity and argued that, in the
absence of studies specifically targeted
to adolescents, treatment regimens
can be extrapolated from studies of
adults with T2DM; they do agree, how-
ever, that more randomized controlled
trials (RCTs) are needed in the pedi-
atric population.1

A second challenge is presented by the
conflicting evidence regarding out-
comes in patients with diabetes who
are managed by generalists versus
subspecialists. Some studies in adult
patients indicate that generalists are
capable of achieving outcomes similar
to those of subspecialists. Greenfield
et al21 observed that physiologic and
functional status (ie, physical, psy-
chological, social functioning) were
similar at both 2 and 4 years and
mortality was similar at 7 years in
adult hypertensive patients with di-
abetes treated in multispecialty groups
versus health maintenance organiza-
tion general practices. Other studies
indicate that generalists may achieve
outcomes similar to those of diabetes
specialists, as long as they have input
from subspecialists.

Indeed, unlike diseases in several other
specialties, care for children with di-
abetes that is conducted by generalists
without input from specialists may be
inferior to that provided by specialists.
Ziemer et al22 used an RCT design to
examine the effect of providing 5
minutes of direct feedback from an
endocrinologist to a PCP every 2
weeks. Performance in the feedback
group was sustained after 3 years, and
performance decayed in a comparison
group that received computer-generated
decision support reminders, including
a flow-sheet section showing previous
clinical data and a recommendations
section. Specialist feedback contrib-
uted independently to intensification
of diabetes management. In addition,
“clinical inertia” (defined as failure by
providers to intensify pharmacologic
therapy for hyperglycemia) was more
likely in a primary care versus a di-
abetes clinic setting (91% vs 52%) and
resulted in higher HbA1c concentra-
tions among patients.23

How these observations might be ap-
plied to the child who has T2DM is not
entirely clear, but they suggest that
regular, direct contact between the
generalist and a specialist can have a
positive outcome on these patients. De
Berardis et al24 reported that, com-
pared with adult patients with diabetes
mellitus who were seen in general
practice offices, patients cared for in
diabetes clinics were more likely to
conform with process-of-care mea-
sures, including HbA1c concentrations,
blood pressure, total cholesterol and
low-density lipoprotein cholesterol
(LDL-C) levels, microalbuminuria test-
ing, and foot and eye examinations and
were more likely to have adequate
concentrations of total cholesterol. No
differences were found in glycemic,
blood pressure, or LDL-C control, how-
ever. In that same study, all process-of-
care measures improved when the
patient was seen by a single physician
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as opposed to being seen by several
different physicians. No similar studies
have been performed in children, and
it is therefore unknown whether simi-
lar outcomes can be achieved in the
pediatric population.

A third challenge is presented by the
fact that children with T2DM are
overrepresented among racial and
ethnic minority populations and are
more likely to be living in poverty;
therefore, they may face significant
challenges in accessing specialists, even
under the best situations.25 Recognizing
these barriers to care and patients’
real-world needs, it is the committee’s
consensus that it is impractical to ex-
pect every patient with T2DM to be able
to access a pediatric endocrinologist on
a regular basis. It is also unreasonable
to assume that these visits will be fre-
quent enough to provide the level of
care needed to maintain the best pos-
sible metabolic control. For this reason
alone, PCPs must have a thorough
knowledge of the management of T2DM,
including its unique aspects related to
childhood and adolescence.

The committee also believes it is the
PCP’s responsibility to obtain the re-
quisite skills for such care and to com-
municate and work closely with a
diabetes team of subspecialists when-
ever possible. For this reason, when
treatment goals are not met, the com-
mittee encourages clinicians to consult
with an expert trained in the care of
children and adolescents with T2DM.
When first-line therapy fails (eg, metfor-
min), recommendations for intensifying
therapy should be generally the same
for pediatric and adult populations. The
picture is constantly changing, however,
as new drugs are being introduced, and
some drugs that initially seemed to be
safe exhibit adverse effects with wider
use. Clinicians should, therefore, remain
alert to new developments in this area.
Seeking the advice of an expert can
help ensure that the treatment goals are

appropriately set and that clinicians
benefit from cutting-edge treatment in-
formation in this rapidly changing area.

Stated Objective of the American
Academy of Pediatrics

Because the PCP caring for children
will likely encounter T2DM, the Amer-
ican Academy of Pediatrics (AAP), the
Pediatric Endocrine Society, the
American Academy of Family Physi-
cians, the American Diabetes Associ-
ation (ADA), and the American Dietetic
Association undertook a cooperative
effort to develop clinical guidelines for
the treatment of T2DM in children and
adolescents, for the benefit of subspe-
cialists and generalists alike. Represen-
tatives from these groups collaborated on
developing an evidence profile that
served as a major source of information
for the accompanying clinical practice
guideline recommendations. This re-
port, based on a review of the current
medical literature covering a period
from January 1, 1990, to July 1, 2009,
provides a set of evidence-based guide-
lines for the management and treatment
of T2DM in children and adolescents.

It should be noted that, because
childhood T2DM is a relatively recent
medical phenomenon, there is a pau-
city of evidence for many or most of
the recommendations provided in the
accompanying guideline. Committee
members have made every effort to
demarcate in the guideline those ref-
erences that were not identified in the
original literature search and are not
included in this technical report. Al-
though provided for the reader’s in-
formation, these references not
identified in the literature search did
not affect or alter the level of evidence
for specific recommendations.

Composition of the Committee

The ad hoc multidisciplinary commit-
tee was cochaired by 2 pediatric
endocrinologists pre-eminent in their

field and included experts in general
pediatrics, family medicine, nutrition,
Native American health, epidemiology,
and medical informatics. All panel
members reviewed the AAP Policy on
Conflict of Interest and Voluntary Dis-
closure and declared all potential
conflicts.

Definitions

� Children and adolescents: patients
≥10 and ≥18 years of age.

� Childhood T2DM: disease in the
child who typically: is obese (BMI
≥85th to 94th percentile and
>95th percentile for age and gen-
der, respectively); has a strong
family history of T2DM; has sub-
stantial residual insulin secretory
capacity at diagnosis (reflected by
normal or elevated insulin and C-
peptide concentrations); has insidi-
ous onset of disease; demonstrates
insulin resistance (including clinical
evidence of polycystic ovarian syn-
drome or acanthosis nigricans);
and lacks evidence of diabetic auto-
immunity. These patients are more
likely to have hypertension and dys-
lipidemia than those with T1DM.

� Hyperglycemia: definition as ac-
cepted by the ADA. Specifically: fast-
ing blood glucose (BG) concentration
>126 mg/dL, random or 2-hour post-
Glucola (Ames Co, Elkhart, IN) BG
concentration >200 mg/dL.

� Clinician: any provider within his or
her scope of practice; includes med-
ical practitioners (including physi-
cians and physician extenders),
dietitians, psychologists, and nurses.

� Comorbidities: specifically limited to
cardiovascular disease (CVD), hyper-
tension, dyslipidemias and hypercholes-
terolemias, atherosclerosis, peripheral
neuropathy, retinopathy, and nephro-
pathy (microvascular and macrovas-
cular). Obesity was considered a
prediabetic condition and was specif-
ically excluded.
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� Diabetes: according to the ADA cri-
teria, defined as:

1. HbA1c concentration ≥6.5%
(test performed in an appropri-
ately certified laboratory); or

2. Fasting (defined as no caloric
intake for at least 8 hours)
plasma glucose concentration
≥126 mg/dL (7.0 mmol/L); or

3. Two-hour plasma glucose con-
centration ≥200 mg/dL (11.1
mmol/L) during an oral glucose
tolerance test (test performed
as described by the World
Health Organization by using
a glucose load containing the
equivalent of 75 g of anhydrous
glucose dissolved in water); or

4. A random plasma glucose con-
centration ≥200 mg/dL (11.1
mmol/L) with symptoms of hy-
perglycemia.

(In the absence of unequivocal hy-
perglycemia, criteria 1–3 should be
confirmed by repeat testing.)

� Diabetic ketoacidosis: the absolute
or relative insulin deficiency result-
ing in fat breakdown with resultant
formation of β-hydroxybutyrate
and accompanying acidosis. Symp-
toms include nausea, vomiting,
Kussmaul respirations, dehydra-
tion, and altered mental status.

� Fasting BG: BG concentration ob-
tained before the first meal of the
day and after a fast of at least 8
hours.

� Glucose toxicity: the effect of high
BG causing both insulin resistance
and impaired β-cell production of
insulin.

� Intensification: increasing frequency
of BG monitoring and adjustment of
the dose and type of medication to
decrease BG concentrations.

� Intercurrent illnesses: febrile ill-
nesses or associated symptoms
severe enough to cause the patient

to stay home from school and/or
seek medical care.

� Microalbuminuria: albumin-to-
creatinine ratio ≥30 mg/g creati-
nine but <300 mg/g creatinine.

� Moderate hyperglycemia: BG con-
centration of 180 to 250 mg/dL.

� Moderate to vigorous exercise: ex-
ercise that makes the individual
breathe hard and perspire and
which raises his or her heart rate.
An easy way to define exercise in-
tensity for patients is the “talk
test”: during moderate physical ac-
tivity a person can talk but not
sing. During vigorous activity, a per-
son cannot talk without pausing to
catch a breath.

� Obese: BMI ≥95th percentile for
age and gender.

� Overweight: BMI between 85th and
94th percentile for age and gender.

� Prediabetes: Fasting plasma glu-
cose concentration ≥100 to 125
mg/dL or 2-hour glucose concen-
tration during an oral glucose tol-
erance test ≥126 mg/dL but <200
mg/dL or HbA1c of 5.7% to 6.4%.

� Severe hyperglycemia: BG concen-
tration >250 mg/dL.

� Thiazolidinediones: oral hypoglyce-
mic agents that exert their effect
at least in part by activation of the
peroxisome proliferator-activated
receptor-γ.

� T1DM: diabetes secondary to auto-
immune destruction of β-cells
resulting in absolute (complete or
near complete) insulin deficiency
and requiring insulin injections
for management.

� T2DM: The investigators’ designa-
tion of the diagnosis was used
for the purposes of the literature
review. The committee acknowl-
edges that the distinction between
T1DM and T2DM in this population
is not always clear-cut, and clinical

judgment plays an important role.
Typically, this diagnosis is made
when hyperglycemia is secondary
to insulin resistance accompanied
by impaired β-cell function, result-
ing in inadequate insulin production
to compensate for the degree of in-
sulin resistance.

� Youth: used interchangeably with
“adolescent” in this document.

FORMULATION AND ARTICULATION
OF THE QUESTION ADDRESSED BY
THE COMMITTEE

The committee first formulated explicit
questions for which evidence would be
queried by the epidemiologist. Specific
clinical questions addressed by the
committee included: (1) the effective-
ness of treatment modalities for T2DM
in children and adolescents; (2) the
efficacy of pharmaceutical therapies
for treatment of children and adoles-
cents with T2DM; (3) appropriate
recommendations for screening for
comorbidities typically associated with
T2DM in children and adolescents; and
(4) treatment recommendations for
comorbidities of T2DM in children and
adolescents.

These recommendations pertain spe-
cifically to patients at least 10 but
younger than 18 years of age with
T2DM. Although the distinction be-
tween T1DM and T2DM in children may
be difficult,26,27 for purposes of this
report, the definition of childhood T2DM
includes the child who typically is
overweight or obese (defined as having
a BMI ≥85th to 94th percentile and
>95th percentile for age and gender,
respectively); has a strong family his-
tory of T2DM; has substantial residual
insulin secretory capacity at diagnosis
(reflected by normal or elevated insulin
and C-peptide concentrations); has in-
sidious onset of disease; demonstrates
insulin resistance (including clinical
evidence of polycystic ovarian syndrome
or acanthosis nigricans); and lacks
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evidence of diabetic autoimmunity (neg-
ative for autoantibodies typically associ-
ated with T1DM). Patients with T2DM are
more likely to have hypertension and
dyslipidemia than are those with T1DM.

Methods

Primary Literature Search: Treatment
of T2DM

The committee unanimously agreed on
the objectives of the guideline and
scope of the evidence search. A pri-
mary literature search was conducted
by the consulting epidemiologist, using
the strategy as described in the fol-
lowing text.

An article was eligible for inclusion if it
addressed treatment of T2DM, was
published in 1990 or later, was written
in English, and included an abstract.
Only primary research inquiries were
considered; review articles were con-
sidered if they included primary data
or opinion. Children and/or adolescents
with an existing diagnosis of T2DMwere
required to constitute the research
population; studies of adult patients
were considered if ≥10% of their
population was younger than 35 years.

The electronic databases PubMed, Co-
chrane Collaboration, and Embase were
searched using the following Medical
Subject Headings, alone and in various
combinations: diabetes, mellitus, type 2,
type 1, treatment, prevention, insipidus,
diet, pediatric, T2DM, T1DM, non–insulin
dependent diabetes mellitus (NIDDM),
metformin, lifestyle, RCT, meta-analysis,
child, adolescent, therapeutics, control,
adult, obese, gestational, polycystic
ovary syndrome, metabolic syndrome,
cardiovascular, dyslipidemia, men, and
women. In addition, the Boolean oper-
ators NOT, AND, and OR were used with
the aforementioned terms, also in vari-
ous combinations. Search limits in-
cluded clinical trial, meta-analysis,
randomized controlled trial, review,
child: 6–12 years, and adolescent: 13–18
years.

Reference lists of identified articles
were searched for additional studies
using the same criteria for inclusion
enumerated earlier. Finally, articles
personally known to members of the
committee that were not identified by
other means were submitted for
consideration and were included if
they fulfilled the inclusion criteria.

A total of 196 articles were identified
by using these search criteria. Of
those, 58 were accepted as evidence
for the guideline, and 138 were re-
jected as not meeting all require-
ments. A summary evidence table for
the accepted articles can be found in
Supplemental Information A.

Secondary Literature Search:
Comorbidities of T2DM

After completion of the primary liter-
ature review, at the request of the
committee, a second literature review
was conducted to identify evidence
relating to screening, diagnosis, and
treatment of comorbidities of T2DM in
children and adolescents. Similar to
inclusion criteria for the primary re-
view, an article relating to comorbid-
ities was eligible for inclusion if it was
published in 1990 or later, was written
in English, and included an abstract.
Again, only primary research inquiries
were considered; review articles were
considered if they included primary
data or opinion. Children and/or ado-
lescents in whom either T1DM or T2DM
was diagnosed were required to con-
stitute the research population; stud-
ies of adult patients were considered if
≥10% of the population was younger
than 35 years. The focus of the re-
search article must be hyperlipidemia,
microalbuminuria, retinopathy, or
“comorbidities of diabetes mellitus.”

The electronic databases PubMed,
Cochrane Collaboration, and Embase
were searched using the following
Medical Subject Headings, alone and
in various combinations: diabetes,

mellitus, type 2, type 1, pediatric, T2DM,
T1DM, NIDDM, hyperlipidemia, retino-
pathy, microalbuminuria, comorbid-
ities, screening, RCT, meta-analysis,
child, and adolescent. In addition, the
Boolean operators NOT, AND, and OR
were used with the aforementioned
terms, also in various combinations.
Search limitations included clinical
trial, meta-analysis, randomized con-
trolled trial, review, child: 6–12 years,
and adolescent: 13–18 years. Refer-
ence lists of identified articles were
searched for additional studies, with
the use of the same criteria for in-
clusion enumerated earlier. Finally,
articles personally known to mem-
bers of the committee that were not
identified by other means were sub-
mitted for consideration and were
included if they fulfilled the inclusion
criteria.

A total of 75 articles were identified by
using these search criteria. Of those,
26 were accepted as evidence for the
guideline, and 49 were rejected as not
meeting all requirements. A summary
evidence table for the accepted
comorbidity articles can be found in
Supplemental Information B.

Analysis of Available Evidence

A strict evidence-based approach was
used to extract data used to develop
the recommendations presented in the
accompanying clinical practice guide-
line. Individual articles meeting the
prospective search criteria were crit-
ically appraised for strength of
methodology, and they were assigned
an evidence level grade on the basis of
guidelines published by the University
of Oxford’s Centre for Evidence-based
Medicine, which are synthesized in the
next discussion.28

Levels of Evidence (Based on
Methodology)

� Level 1A: Systematic review with
homogeneity of included RCTs.
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� Level 1B: Individual RCT with nar-
row CI and >80% follow-up.

� Level 2A: Systematic review with
homogeneity of cohort studies.

� Level 2B: Individual cohort study,
follow-up of untreated controls in
an RCT, or low-quality RCT (ie, less
than 80% follow-up).

� Level 2C: “Outcomes research.”

� Level 3A: Systematic review with ho-
mogeneity of case-control studies.

� Level 3B: Individual case-control
studies.

� Level 4: Case series; poor-quality co-
hort and/or case-control studies.

� Level 5: Expert opinion without ex-
plicit critical appraisal or based on
physiology, bench research, or
“first principles.”

Grades of Evidence Supporting the
Recommendations

The AAP policy statement, “Classifying
Recommendations for Clinical Prac-
tice Guidelines,” was followed in des-
ignating grades of recommendation
(Fig 1, Table 1), based on the levels of
available evidence. AAP policy stip-
ulates that the evidence in support of
each key action statement be pro-
spectively identified, appraised, and
summarized and that an explicit link
between level of evidence and grade
of recommendation be defined.

Possible grades of recommendations
range from A to D, with A being the
highest. Some qualification of the
grade is further allowed on the basis
of subtle characteristics of the level of
supporting evidence. The AAP policy
statement is consistent with the
grading recommendations advanced
by the University of Oxford’s Centre for
Evidence-based Medicine. The AAP
policy statement “Classifying Recom-
mendations for Clinical Practice
Guidelines” offers further details.29

� Grade A: Consistent level 1 studies.
(Examples include meta-analyses

with appropriate adjustments for
heterogeneity, well-designed RCTs,
or high-quality diagnostic studies
on relevant populations.)

� Grade B: Consistent level 2 or level
3 studies or extrapolations from
level 1 studies. (Examples include
RCTs or diagnostic studies with
methodologic flaws or performed
in less relevant populations; con-
sistent and persuasive evidence
from well-designed observational
trials.)

� Grade C: Level 4 studies or extrap-
olations from level 2 or level 3
studies. (Examples include poor-
quality observational studies, in-
cluding case-control and cohort
design methodologies, as well as
case series.)

� Grade D: Level 5 evidence, or trou-
blingly inconsistent or inconclusive
studies of any level. (Examples in-
clude case reports, expert opinion,

reasoning from first principles, or
methodologically troubling studies
with questionable validity.)

� Level X: Not an explicit level of ev-
idence as outlined by the Centre
for Evidence-based Medicine. Re-
served for interventions that are
unethical or impossible to test in
a controlled or scientific fashion,
in which the preponderance of
benefit or harm is overwhelming,
precluding rigorous investigation.

The relationship between grades of
evidence supporting recommendations
and recommended key action state-
ments is depicted in Fig 1. Note that any
given recommended key action state-
ment may only be as strong as its
supporting evidence will allow.

Recommended Key Action Statements

After considering the available levels
of evidence and grades of recom-
mendations, the committee formulated

FIGURE 1
Evidence quality. Integrating evidence quality appraisal with an assessment of the anticipated balance
between benefits and harms if a policy is carried out leads to designation of a policy as a strong
recommendation, recommendation, option, or no recommendation.

TABLE 1 Grades of Study According to Subdivision

Evidence Quality Medical Treatment Nonmedical Treatment Provider Behaviors Social Issues

A 4 1 0 0
B 0 1 0 0
C 4 3 7 6
D 24 4 1 3
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several recommended key action state-
ments, published in the companion
clinical practice guideline. As discussed
previously, recommended key action
statements vary in strength on the basis
of the quality of the supporting evidence.

� Strong recommendation: The high-
est level of recommendation, this
category is reserved for recom-
mendations supported by grade A
or grade B evidence demonstrating
a preponderance of benefit or
harm. Interventions based on level
X evidence may also be categorized
as strong on the basis of their
risk/benefit profile. A strong rec-
ommendation in favor of a particu-
lar action is made when the
anticipated benefits of the recom-
mended intervention clearly ex-
ceed the harms (as a strong
recommendation against an action
is made when the anticipated
harms clearly exceed the benefits)
and the quality of the supporting
evidence is excellent. In some
clearly identified circumstances,
strong recommendations may be
made when high-quality evidence
is impossible to obtain and the an-
ticipated benefits strongly out-
weigh the harms. The implication
for clinicians is that they should
follow a strong recommendation
unless a clear and compelling ra-
tionale for an alternative approach
is present.

� Recommendation: A recommended
key action statement is made when
the anticipated benefit exceeds the
harms but the evidence is not as
methodologically sound. Recom-
mended key action statements
must be supported by grade B or
grade C evidence; level X evidence
may also result in a recommenda-
tion depending on risk/benefit con-
siderations. A recommendation in
favor of a particular action is made
when the anticipated benefits exceed

the harms, but the quality of evi-
dence is not as strong. Again, in
some clearly identified circumstan-
ces, recommendations may be made
when high-quality evidence is impos-
sible to obtain but the anticipated
benefits outweigh the harms. The
implication for clinicians is that they
would be prudent to follow a recom-
mendation but should remain alert
to new information and sensitive to
patient preferences.

� Option: Option statements are of-
fered when the available evidence
is grade D or the anticipated ben-
efit is balanced with the potential
harm. Options define courses that
may be taken when either the qual-
ity of evidence is suspect or care-
fully performed studies have shown
little clear advantage to 1 approach
over another. The implication for
clinicians is that they should con-
sider the option in their decision-
making, and patient preference
may have a substantial role.

� No recommendation: When pub-
lished evidence is lacking, and/or
what little evidence is available
demonstrates an equivocal risk/
benefit profile, no recommended
key action can be offered. No rec-
ommendation indicates that there
is a lack of pertinent published ev-
idence and that the anticipated
balance of benefits and harms is
presently unclear. The implication
for clinicians is that they should be
alert to new published evidence
that clarifies the balance of benefit
versus harm.

Implementation Strategy

Implementing the guideline’s recom-
mendations to improve care pro-
cesses involves identifying potential
barriers to the use of the knowledge,
creating strategies to address those
barriers, and selecting appropriate
quality improvement methods (eg,

education, audit and feedback,
computer-based decision support).

Computer-mediated decision support
offers an implementation mode that
has been demonstrated to be effec-
tive30 and that is expected to be of
increasing relevance to pediatricians
with the adoption of electronic health
records. To facilitate translation of the
recommendations into computable
statements, the guideline recommen-
dations were transformed into declar-
ative production rule (eg, IF-THEN)
statements.31 The Key Action State-
ments are displayed as production
rules in Supplemental Information C.
The concepts required to describe an-
tecedent and consequent clauses in
these rules were translated into the
following standardized coding systems:
SNOMED-CT,32 RxNorm,33 and LOINC.34

In addition, the concepts described in
the guideline recommendations were
translated, where possible, into ele-
ments of the National Quality Forum’s
Quality Data Set (QDS).35 The QDS
provides a framework from which
performance measurement data can
be derived. The QDS is intended to
serve as a standard set of reusable
data elements that can be used to
promote quality measurement. Each
QDS element includes a name, a quality
data type that describes part of the
clinical care process, quality data type
specific attributes, a standard code set
name, and a code listing. The Methods
for Developing the Guidelines section
displays the relevant decision variables
and actions as well as coding in-
formation. A QDS listing of decision
variables and actions is provided in
Supplemental Information D.

RESULTS

Primary Literature Search:
Treatment of T2DM

Thousands of articles were retrieved
and considered on the basis of the
aforementioned criteria. From those,
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199 abstracts were identified for pos-
sible inclusion, and 58 were retained
for systematic review. Results of the
literature review are presented in the
following text and listed in the evidence
tables in the Supplemental Information.

Of the 58 articles retained for sys-
tematic review, 5 studies were classi-
fied as grade A studies, 1 as grade B,
20 as grade C, and 32 as grade D.
Articles regarding the treatment of
T2DM selected for inclusion were di-
vided into 4 major subcategories on the
basis of type of treatment being dis-
cussed: (1) medical treatments (32
studies); (2) nonmedical treatments (9
studies); (3) provider behaviors (8
studies); and (4) social issues (9 stud-
ies). Detailed information about these
articles is presented in Supplemental
Information A. A graphic depiction of
the grades of study according to sub-
division is given in Table 1.

Rejected Articles

Of the 257 articles meeting search
criteria, 199 were rejected, catego-
rized as follows:

� Comorbidities: 69 studies. (Note: these
articles were rejected within the con-
text of the primary search string re-
lating to treatment of T2DM. A second
prospective literature search was
conducted solely addressing comor-
bidities, the results of which are pre-
sented in the next section.)

� Medical treatment: 99 articles.

� Nonmedical treatment: 16 articles.

� Social issues: 12 articles.

� Provider behaviors: 3 articles.

To view the recommendations related
to management of T2DM, please see
the accompanying clinical practice
guideline.36

Secondary Literature Search:
Comorbidities of T2DM

Evidence is sparse in children and
adolescents regarding the risks for

developing various comorbidities of
diabetes that are well recognized in
adult patients. Numerous reports have
documented the occurrence of comor-
bidities in adolescents with T2DM, but
no randomized clinical trials have ex-
amined the progression and treatment
of comorbidities in youth with T2DM.29

The evidence that does exist is con-
tradictory with regard to both screen-
ing and treatment recommendations.
After applying the previously described
search criteria and screening to thou-
sands of articles, an additional 336
abstracts relating to comorbidities
were identified for possible inclusion,
of which 26 were retained for system-
atic review. Results of this subsequent
literature review are presented in
Supplemental Information E.

Articles discussing comorbidities ran
the gamut of study focus, type, level of
evidence, and grade of recommenda-
tion. The 26 articles that met the re-
vised objective criteria had the
following characteristics:

� Expert opinion global recommen-
dations not based on evidence (5
articles).

� Cohort studies reporting natural
history of disease and comorbid-
ities (5 articles).

� Specific attention to comorbidity
patterns in specific ethnic groups
(case-control, cohort, and clinical
report by using adult literature: 3
articles).

� Association between microalbu-
minuria and retinopathy (2 case-
control, 1 cohort: 3 articles).

� Prevalence of nephropathy (co-
hort: 3 articles).

� Hyperlipidemia (American Heart
Association [AHA] position state-
ment on cardiovascular risks,
ADA consensus statement, case se-
ries: 3 articles).

� Retinopathy (1 case-control, 1 posi-
tion statement: 2 articles).

� Peripheral vascular disease (case
series: 1 article).

� Systematic review of literature re-
garding comorbidities of T2DM in
adolescents (1 article).

A graphic depiction of the grades of
recommendation is given in Table 2.

Rejected Articles

A total of 310 articles did not meet
primary inclusion criteria and were
rejected; details are presented in
Supplemental Information F. Profiles
of the rejected articles are:

� Articles relating to T1DM (125
articles); specifically on the follow-
ing topics:

▪ Retinopathy (42 articles).
▪ Vascular complications (34
articles).

▪ Nephropathy (29 articles).
▪ Natural history and epidemiol-
ogy of T1DM (8 articles).

▪ Hyperlipidemia (5 articles).
▪ Risk factors for comorbidities
(ie, ethnicity, puberty: 4 articles).

▪ Neuropathy (3 articles).

� Articles involving adults, practice
management issues, and other
nonpertinent topics (118 articles).

� Articles about nondiabetic subjects,
prediabetic subjects, or adults, in-
cluding recommendations for testing
for conditions such as hyperlipide-
mias and CVD (36 articles).

� Reviews, published trials, guide-
lines, and position statements not
meeting criteria (19 articles).

� Studies addressing methods of
testing for comorbidities (12
articles).

The initial search strategy for comor-
bidities included patients diagnosed
with T1DM. The committee thus as-
sumed that (with the exception of ini-
tiating screening) the pattern of
comorbidities—and the need to screen
for and treat them—would be similar
between T1DM and T2DM. It was also
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assumed that comorbidities would be
similar between pediatric and adult
patients, with length and severity of
disease the driving factors. During
the search, articles addressing the
following themes were identified and
reviewed:

� The pattern of comorbidities in
T1DM versus T2DM and the role
of puberty (9 articles).

� Differences in comorbidity pat-
terns in children with T2DM com-
pared with adults (8 articles).

Although not included in the final list of
studies, these articles are included in
the Supplemental Information be-
cause they resulted in an alteration to
the original inclusion criteria. The
results of these articles indicate that
the pattern of comorbidities in chil-
dren and adolescents with T2DM may
not resemble that of either T1DM pa-
tients (possibly because of the influ-
ence of puberty) or adults, as was
hypothesized by the committee when
identifying the primary search para-
meters. Accordingly, the search string
was modified to include only children
and adolescents with the diagnosis of
T2DM.

Recommendations Regarding
Comorbidities

Unlike T2DM in adult patients, data are
scarce in children and adolescents
regarding the diagnosis, natural history,
progression, screening recommenda-
tions, and treatment recommendations.
Numerous reports have documented
the occurrence of comorbidities in
adolescents with T2DM, but no RCTs
have examined the progression and
treatment of comorbidities in youth with
T2DM.

The available literature is conflicting
regarding whether clinical signs of
pathology in adults are variants of nor-
mal for adolescents, the role of pu-
berty in diagnosis and progression of
various comorbidities, the screening
tests that should be performed and
how they should be interpreted, when
screenings should be initiated, how
often screening should be performed
and by whom, and how abnormal
results should be treated. Medications
commonly prescribed in adult patients
have not been rigorously tested in
children or adolescents for safety or
efficacy. The peculiarities of the de-
veloping adolescent brain, typical
lifestyle, and social issues confound
issues of treatment effectiveness.

Despite the limited evidence available,
the committee provides information on
expert recommendations for the fol-
lowing selected comorbidities: hyper-
tension, dyslipidemia, retinopathy,
microalbuminuria, and depression.
These therapeutic recommendations
were summarized from expert guide-
line documents and are presented in
detail in the following sections. The
references are provided, but the
committee did not independently as-
sess the supporting evidence. Sample
screening tools are provided in the
Supplemental Information (see Sup-
plemental Information H and I).

Hypertension

Hypertension is a significant comor-
bidity associated with endothelial dys-
function, vessel stiffness, and increased
risk of future CVD and chronic kidney
disease for the child with diabetes.37,38

It is present in 36% of youth with
T2DM within 1.3 years of diagnosis39

and was present in 65% of youth with
T2DM enrolled in the SEARCH for Di-
abetes in Youth Study (SEARCH study).40

Because development of CVD is asso-
ciated with hypertension, recognition
and treatment of this comorbidity are
essential, especially in youth with T2DM.

Unfortunately, health care providers
underdiagnose hypertension in children
and adolescents (both with and without
diabetes), resulting in a lack of appro-
priate treatment.41

Screening:

� Blood pressure should be measured
with an appropriate-sized cuff and
reliable equipment, monitored at ev-
ery clinic visit, and plotted against
norms for age, gender, and height
provided in tables available at the
following Web site: http://www.nhlbi.
nih.gov/guidelines/hypertension/
child_tbl.htm42 or in “The Fourth
Report on the Diagnosis, Evaluation,
and Treatment of High Blood Pres-
sure in Children and Adolescents.”43

(See the Supplemental Information
for the National Institutes of Health
table.)

Treatment:

� Once a diagnosis of hypertension
is established, the clinician can in-
stitute appropriate treatment,
which might include lifestyle change
and/or pharmacologic agents. Al-
though a complete discussion of
this topic is beyond the scope of
these guidelines, rational treatment
guidelines exist.43,44 In adult pa-
tients with T2DM, concomitant treat-
ment of hypertension has been
shown to improve microvascular
and macrovascular outcomes at
least as much as control of BG con-
centrations.45,46 Therefore, it is the
consensus of this committee that
similar benefits are likely with early
recognition and treatment of hyper-
tension in the child or adolescent
with increased CVD risk secondary
to T2DM.47,48 The committee recom-
mends appropriate surveillance
and therapy as outlined in “The
Fourth Report on the Diagnosis,
Evaluation, and Treatment of High
Blood Pressure in Children and
Adolescents.”43

TABLE 2 Grades of Recommendation

Evidence Quality No. of Studies

A 0
B 10
C 6
D 10
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� Initial treatment of blood pressure
consistently at, or above, the 95th
percentile on at least 3 occasions
should consist of efforts at weight
loss reduction, limitation of dietary
salt, and increased activity.

� If, after 6 months, blood pressure
is still above the 95th percentile
for age, gender, and height, initia-
tion of an angiotensin-converting
enzyme (ACE) inhibitor should be
considered to achieve blood pres-
sure values that are less than the
90th percentile.

� If ACE inhibitors are not tolerated
because of adverse effects (most
commonly cough), an angiotensin
receptor blocker should be used.

� If adequate control of hypertension
is not achieved, referral to a physi-
cian specialist trained in the treat-
ment of hypertension in youth is
recommended.

Dyslipidemia

Long-term complications of T2DM in
children and adolescents are not as
well documented as those found in
adults. It should be noted that the
pediatric experience with niacin and
fibrates is limited. In a review, however,
Pinhas-Hamiel and Zeitler49 noted the
presence of dyslipidemia in a sub-
stantial proportion of young patients
with T2DM in various populations
worldwide. The SEARCH study found
that 60% to 65% of 2096 youth with
T2DM had hypertriglyceridemia, and
73% had a low high-density lipopro-
tein cholesterol level.50 Thus, although
variations exist in the criteria used for
defining hyperlipidemia, there is un-
equivocal evidence that screening for
dyslipidemia is imperative in pediatric
patients with T2DM.49,51,52 Hyperglyce-
mia and insulin resistance may play
a direct role in dyslipidemia, and
cardiovascular risk is further en-
hanced by the presence of other risk
factors, including obesity and a family

history of early CVD.49,53 The AHA
classifies T2DM as a tier 2 condition
(moderate risk) in which accelerated
atherosclerosis has been documented
in patients younger than 30 years.51

The presence of 2 other risk factors,
including obesity, smoking, family
history of CVD, and poor exercise
history, can accelerate this status to
tier 1 (high risk), which is relevant to
many young patients with T2DM.

Screening:

� On the basis of current recommen-
dations by the ADA and the AHA, at
the initial evaluation, all patients
with T2DM should have baseline
lipid screening (after initial glyce-
mic control has been established)
consisting of a complete fasting
lipid profile, with follow-up testing
based on the findings or every 2
years thereafter, if initial results
are normal.51–53 (See the Supple-
mental Information for screening
tools.)

Treatment:

The committee suggests following the
AHA position statement, “Cardiovas-
cular Risk Reduction in High-risk
Pediatric Patients,” for management
of dyslipidemia.51 This position state-
ment recommends:

� Evaluation and dietary education
by a registered dietitian for all
patients, with initiation of intensive
therapy and follow-up for patients
with a BMI >95th percentile.

� Lipid targets:
○ LDL-C: Initial concentration ≥130
mg/dL: nutritionist training with
diet <30% calories from fat,
<7% calories from saturated
fat, cholesterol intake <200 mg/
day, and avoidance of trans fats.
LDL measurements should be re-
peated after 6 months. If concen-
trations are still 130 to 160 mg/dL,
statin therapy should be initiated,

with a goal of <130 mg/dL and
an ideal target of <100 mg/dL.

○ Triglycerides: If initial concentra-
tions are between 150 and 600
mg/dL, patients should decrease
intake of simple carbohydrates
and fat, with weight loss man-
agement for those who are over-
weight. If levels are >700 to 1000
mg/dL at initial or follow-up visit,
fibrate or niacin should be con-
sidered if the patient is older
than 10 years because of in-
creased risk of pancreatitis at
these concentrations.

� Control of hypertension, per guide-
lines referenced previously.

� Intensification of management of
hyperglycemia.

� Assessment of parental smoking
history and patient smoking his-
tory if the patient is older than
10 years; active antismoking coun-
seling at every visit and referral to
a smoking cessation program, if
required.

� Assessment of family history of
early CVD along with current fam-
ily lifestyle habits; a positive family
history increases the level of risk.

� Promotion of physical exercise and
limitation of sedentary activities.

Retinopathy

The eye has been called a unique
window into the neural and vascular
health in patients with diabetes.54 Ret-
inopathy is well documented in adults,
both alone and in association with
other comorbidities,55 but descriptions
of its frequency and associations with
other comorbidities in youth are lim-
ited. Some observational and case-
control studies show that retinopathy
in adolescents with T2DM is present
earlier than in adults, whereas others
indicate that it appears much later.56–60

The review by Pinhas-Hamiel and
Zeitler49 of complications of T2DM among
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adolescents cited studies in which the
diagnosis of retinopathy appeared to
occur strikingly early in the disease
process. Two large studies in the
Japanese population documented early
development of retinopathy in young
adults, some even before the diagnosis
of diabetes mellitus. In a study of 1065
patients diagnosed with T2DM before
30 years of age, Okudaira et al57

reported the presence of retinopathy
in 99 patients (9.3%) before the first
visit. One hundred thirty-five patients
(12.7%) developed proliferative reti-
nopathy before 35 years of age, and 32
(23.7%) of these patients were blind
by a mean age of 32 years. Bronson-
Castain et al54 used sophisticated tech-
niques to evaluate the neural and vas-
cular health of the retina and reported
a much higher incidence of focal reti-
nal neuropathy, retinal thinning, and
retinal venular dilation in a cohort of
15 adolescent patients with T2DM
matched with 26 controls. Okudaira
et al observed the development of
retinopathy in 394 patients diagnosed
with T2DM before 30 years of age. Of
the 322 patients who were free of ret-
inopathy at entry, 88 developed back-
ground diabetic retinopathy over 5.7
years, an incidence of 57.7 per 1000
person-years. Fifty of the 160 patients
with background retinopathy developed
proliferative retinopathy over 7.1 years,
an incidence of 17.9 per 1000 person-
years. Poor glycemic control, duration
of disease, and high blood pressure
seemed to be the primary risk factors.

Conversely, the study by Krakoff et al58

of 178 youth that used the propor-
tional hazards model showed a lower
risk for retinopathy in Pima Indians
(compared with the Japanese study
cited previously), even after adjusting
for glucose concentrations and blood
pressure. Similar results were reported
by Farah et al59 in 40 African American
and Hispanic youth and by Karabouta
et al60 in 7 adolescent patients. It is

unclear whether these differences in
results arise from variations in study
design, population demographic char-
acteristics, and/or techniques used in
diagnosis. Given the variability in the
results of epidemiologic studies and
absence of long-term data, the com-
mittee considers it prudent for pro-
viders to follow the ADA “Standards of
Medical Care in Diabetes” for identi-
fication and management of retinop-
athy in adolescents with T2DM, as
follows61:

Screening:

� Patients with T2DM should have an
initial dilated and comprehensive
eye examination performed by an
ophthalmologist or optometrist
shortly after diabetes diagnosis.

� Subsequent examinations by an
ophthalmologist should be repeated
annually. Less frequent examina-
tions may be considered (eg, every
2–3 years) after 1 or more normal
eye examinations. More frequent
examinations are required if reti-
nopathy is progressing.

Treatment:

� Providers should promptly refer
patients with any level of macular
edema, severe nonproliferative di-
abetic retinopathy, or any prolifer-
ative diabetic retinopathy to an
ophthalmologist who is knowledge-
able and experienced in the man-
agement and treatment of diabetic
retinopathy.

� Laser photocoagulation therapy is
indicated to reduce the risk of vi-
sion loss in patients with high-risk
proliferative diabetic retinopathy,
clinically significant macular edema,
and some cases of severe nonproli-
ferative diabetic retinopathy.

Microalbuminuria

Microalbuminuria is a marker of
vascular inflammation and a sign of

early nephropathy; it has been found
to be associated with CVD risk in
adults. It may be present at diagnosis
in youth with T2DM.49 Higher rates of
microalbuminuria have been reported
among youth with T2DM than in their
peers with T1DM.39,59 Diabetic ne-
phropathy may also be more frequent
and severe among youth with T2DM.62,63

According to the ADA statement “Care
of Children and Adolescents with Type
1 Diabetes,” the definition of micro-
albuminuria is either:

� “Albumin-to-creatinine ratio 30–299
mg/g in a spot urine sample;
slightly higher values can be used
in females because of the differ-
ence in creatinine excretion,”7,64 or

� “Timed overnight or 24-hour collec-
tions: albumin excretion rate of
20–199 mcg/min.”7

According to the ADA, “an abnormal
value should be repeated as exercise,
smoking, and menstruation can affect
results and albumin excretion can vary
from day to day. The diagnosis of per-
sistent abnormal microalbumin excre-
tion requires documentation of two of
three consecutive abnormal values
obtained on different days.”7,65 In ad-
dition, nondiabetes-related causes of
renal disease should be excluded;
consultation with specialists trained
in the care of children with renal
diseases should be considered as re-
quired. It should be noted that ortho-
static proteinuria is not uncommon in
adolescents and usually is considered
benign. For that reason, all patients
with documented microalbuminuria
should have a first morning void im-
mediately on arising to determine if
this is the case. Orthostatic pro-
teinuria does not require treatment
with medication.

The committee considers it prudent for
providers to follow the ADA “Standards
of Medical Care in Diabetes” for the
identification and management of
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microalbuminuria in adolescents with
T2DM, as described here. Note that
monitoring should always be done on
a first morning void specimen:

Screening:

� Screening for microalbuminuria
should begin at the time of T2DM
diagnosis and be repeated annu-
ally.

� An annual random spot urine sam-
ple for microalbumin-to-creatinine
ratio is recommended.66

Treatment:

� Treatment with an ACE inhibitor
should be initiated in nonpregnant
individuals with confirmed persis-
tent microalbuminuria from 2 ad-
ditional urine specimens, even if
blood pressure is not elevated.

� If possible, treatment with an ACE
inhibitor should be titrated to nor-
malization of microalbumin excre-
tion. “Microalbumin excretion
should be monitored at three- to
six-month intervals to assess both
the patient’s response to therapy
and the disease progression, and
therapy should be titrated to
achieve as normal an albumin-to-
creatinine ratio as possible.”7

Additional relevant issues noted in the
ADA statement “Care of Children and
Adolescents with Type 1 Diabetes” in-
clude7:

� Concomitant hypertension should
be addressed. If present, hyperten-
sion should be aggressively treated
to achieve normotension for age,
sex, and height.

� Patients should be educated about
the importance of attention to glyce-
mic control and avoidance or cessa-
tion of smoking in preventing and/or
reversing diabetic nephropathy.

� If medical treatment is unsatisfac-
tory, referral to a nephrologist
should be considered.

Depression

Depression is a significant comorbidity
that can complicate the medical man-
agement of diabetes and is associated
with poor adherence. Longitudinal
studies of the association between
T2DM and depression among youth are
not available. In a longitudinal study
among youth with T1DM, however,
Kovacs et al67 estimated the rate of
psychiatric disorders to be 3 times
higher in youth with diabetes than in
those without diabetes, with the in-
creased morbidity primarily attribut-
able to major depression.7,67,68 In
addition, cross-sectional data from the
SEARCH study have shown the preva-
lence of depressed mood to be higher
among males with T2DM than among
males with T1DM.67 Lawrence et al68

also found higher levels of depressed
mood to be associated with poor gly-
cemic control and number of emer-
gency department visits among
participants with both T1DM and T2DM,
compared with youth with T1DM and
T2DM who had “minimal” levels of de-
pressed mood.

Because depression is associated with
poor adherence to diabetic treatment
recommendations, its identification
and proper management are essential
for maximizing therapeutic success.
Given the serious nature of this comor-
bidity and its propensity for poor
metabolic control, the committee rec-
ommends that clinicians assess youth
with T2DM for depression at diagnosis;
perform periodic, routine screening
for depression on all youth with T2DM,
especially those with frequent emer-
gency department visits or poor gly-
cemic control; and promptly refer youth
who have positive screenings to ap-
propriate mental health care providers
for treatment. Addressing a family his-
tory of diabetes and its effect on the
family unit can be a major factor in
depression as well as compliance with
the disease management needs.

Screening:

� According to the American Psychi-
atric Association, a diagnosis of
major depressive disorder requires69:

(a). The presence of 5 or more of
the following symptoms within
the same 2-week period and
represents a change from pre-
vious functioning. At least 1 of
the symptoms is either de-
pressed mood or loss of inter-
est or pleasure.

� Depressed mood most of the day,
nearly every day, as indicated by
either substantive report or obser-
vation made by others. (Note that
in children and adolescents, this
can be irritable mood.)

� Markedly diminished interest or
pleasure in all, or nearly all, activities
most of the day, nearly every day.

� Significant weight loss when not
dieting or weight gain (eg, more
than 5% of body weight in a
month), or increased or decreased
appetite nearly every day. (Note
that in children and adolescents,
this should include failure to make
expected weight gains.)

� Insomnia or hypersomnia nearly
every day.

� Psychomotor agitation or retarda-
tion nearly every day (observable
by others, not merely the subject’s
feeling restless or slowed down).

� Fatigue or loss of energy nearly
every day.

� Feelings of worthlessness or inap-
propriate guilt (which may be de-
lusional) nearly every day.

� Diminished ability to think or to
concentrate, or indecisiveness, nearly
every day.

� Recurrent thoughts of death (not
just fear of dying), recurrent sui-
cidal ideation without a specific
plan, or a suicide attempt, or a spe-
cific plan to commit suicide.
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(b). The symptoms do not meet the
criteria for a mixed episode
(defined as a specific time pe-
riod in which the individual
experiences nearly daily fluctu-
ations in mood that qualify for
diagnoses of manic episode
and major depressive episode).

(c). The symptoms cause clinically
significant distress or impair-
ment in social, occupational,
or other important areas of
functioning.

(d). The symptoms are not due to the
direct physiologic effects of a
substance (eg, a drug of abuse,
medication) or a general medical
condition (eg, hypothyroidism).

(e). The symptoms are not better
accounted for by bereavement
(ie, after the loss of a loved
one), symptoms persist longer
than 2 months, or symptoms
are characterized by marked
functional impairment, morbid
preoccupation with worthless-
ness, suicidal ideation, psychotic
symptoms, or psychomotor re-
tardation.

� Another potentially valuable screen-
ing tool for depression is the Center
for Epidemiologic Studies Depres-
sion Scale (CES-D), a 20-item scale
originally developed for use in
adults70 but which has been used
subsequently in studies of youth as
young as 12 years.71–74 (See Supple-
mental Information G for this scale.)

Treatment:

� Recognition of depression should
trigger a referral to a mental
health care provider skilled in
addressing this condition in chil-
dren and adolescents.

Other Comorbidities or Associated
Medical Conditions

In addition to the comorbidities men-
tioned previously, T2DM is associated

with other obesity-related medical
conditions, many of which, when dis-
covered, necessitate consultation with
specialists who have specific expertise
in the field. These associated con-
ditions include:

� Nonalcoholic fatty liver disease:
Baseline aspartate aminotransfer-
ase and alanine aminotransferase
concentrations should be obtained,
especially if treatment with lipid-
lowering drugs is instituted. Re-
ferral to a pediatric or internal
medicine gastroenterologist may
be indicated.

� Obstructive sleep apnea: The diag-
nosis of obstructive sleep apnea
can only be made reliably by using
a sleep study. If the diagnosis is
made, an electrocardiogram and
possibly an echocardiogram should
be obtained to rule out right ven-
tricular hypertrophy. Referral to
a pediatric cardiologist, internal
medicine cardiologist, or sleep spe-
cialist may be indicated.

� Orthopedic problems: These comor-
bidities (especially slipped capital
femoral epiphysis and Blount dis-
ease) require immediate referral
to a specialist in orthopedics and
will limit the physical activity that
can be prescribed to the individual.

COMPLEMENTARY AND
ALTERNATIVE MEDICINE

The clinical practice guidelines do not
present any evidence-based recom-
mendations for the use of comple-
mentary and alternative medicine
(CAM) to treat T2DM in children and
adolescents. Limited data are available
on CAM, and none is specific to this age
group. However, noting that adult
patients with diabetes are 1.6 times
more likely to use CAM than are
individuals without diabetes, the
committee believes it is important for
clinicians to encourage their patients
to communicate openly about the use

of CAM (especially because the parents
may have diabetes themselves) and,
when acknowledged, to differentiate
between coadministration with the
prescribed therapy versus replacement
of (and, thus, noncompliance with) the
prescribed therapy.75

CAM is most likely to be used by West
Indian, African, Indian, Latin American,
and Asian subjects.76 CAM is also more
common in families with higher income
and education levels and an increased
interest in self-care. One multicenter
study conducted in Germany found
that, among 228 families with a T1DM
diagnosis, 18.4% reported using at
least 1 form of CAM.77 Reported pa-
rental motivators for using CAM for
their children included the hope of
improving their well-being (92.1%);
the desire to try every available
treatment option (77.8%); and the as-
sumption that CAM has fewer adverse
effects than conventional therapy
(55.2%). Many forms of CAM are used
because of patient-perceived inade-
quacies of current treatments.75

A wide variety of CAM dietary supple-
ments are targeted at patients with
diabetes and promise to lower BG
concentrations or prevent and/or treat
complications associated with the
disease. Common supplements used
by individuals with diabetes include
aloe, bitter melon, chromium, cinna-
mon, fenugreek, ginseng, gymnema,
and nopal.78 These products lack
product standardization and are not
regulated by the US Food and Drug
Administration for either safety or
possible complications. Although these
supplements may or may not have
proven beneficial effects on diabetes,
many might have harmful adverse
effects and/or lead to medication
interactions. Adverse effects from di-
etary supplements can include gas-
trointestinal discomfort, hypoglycemia,
favism, insomnia, and increased blood
pressure.78
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In addition to dietary supplements,
patients may use forms of CAM that
include prayer, acupuncture, massage,
hot tub therapy, biofeedback, and yoga.
The University of Chicago’s Division of
Pediatric Endocrinology interviewed
106 families with T1DM and found that
33% of children had tried CAM in the
past year; the most common form
used was faith-healing or prayer.79

Parents who reported the use of CAM
for their children were also more
likely to report having experienced
struggles with adherence to conven-
tional medicine.

It is the committee’s opinion that pro-
viders should question patients on
their use of CAM and also educate
patients on potential adverse effects,
review evidence for efficacy, and
discourage the use of potentially
dangerous or ineffective products.

SUMMARY

The clinical practice guideline that this
technical report accompanies provides
evidence-based recommendations on
the management of patients between
10 and 18 years of age who have been
diagnosed with T2DM. The document
does not pertain to patients with im-
paired glucose tolerance, isolated in-
sulin resistance, or prediabetes, nor
does it pertain to obese but nondiabetic
youth. It emphasizes the use of man-
agement modalities that have been

shown to affect clinical outcomes in this
pediatric population. The clinical prac-
tice guideline addresses situations in
which either insulin or metformin is the
preferred first-line treatment of chil-
dren and adolescents with T2DM. It
suggests integrating lifestyle mod-
ifications (ie, diet and exercise) in con-
cert with medication rather than as an
isolated initial treatment approach.
Guidelines for frequency of monitoring
HbA1c and finger-stick BG concen-
trations are presented. The clinical
practice guideline is intended to assist
clinician decision-making rather than
replace clinical judgment and/or es-
tablish a protocol for the care of all
children with this condition. These rec-
ommendations may not provide the only
appropriate approach to the manage-
ment of children with T2DM. Providers
should consult experts trained in the
care of children and adolescents with
T2DM when treatment goals are not met
or when therapy with insulin is initiated.
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On page 378, middle column, under “Reducing Screen Time,” the second sentence
should read as follows: “The US Department of Health and Human Services reflects
the American Academy of Pediatrics policies by recommending that individuals limit
“screen time” spent watching television and/or using computers and handheld
devices to,2 hours per day unless the use is related to work or homework.”79–81,83

Also on page 378, middle column, in the second paragraph under “Reducing Screen
Time,” the fourth sentence should read: “Pending new data, the committee suggests
that clinicians follow the policy statement ‘Children, Adolescents, and Television’
from the AAP Council on Communications and Media (formerly the Committee on
Public Education).” The references cited in the next sentence should be 80–83.

Reference 82 should be replaced with the following reference: Barlow SE; Expert
Committee. Expert committee recommendations regarding the prevention, as-
sessment, and treatment of child and adolescent overweight and obesity: sum-
mary report. Pediatrics. 2007;120(suppl 4):S164–S192

Finally, a new reference 83 should be added: American Academy of Pediatrics,
Council on Communications and Media. Policy statement: children, adolescents,
obesity, and the media. Pediatrics. 2011;128(1):201–208

doi:10.1542/peds.2013-0666

Springer et al. Technical Report: Management of Type 2 Diabetes Mellitus in
Children and Adolescents. Pediatrics. 2013;131(2):e648–e664.

An error occurred in the American Academy of Pediatrics “Technical Report:
Management of Type 2 Diabetes Mellitus in Children and Adolescents” published
in the February 2013 issue of Pediatrics (2013;131[2]:e648–e664).

On page e651, third column, under “Definitions,” the first sentence should read as
follows: “Children and adolescents: children ,10 years of age; adolescents $10
years but #18 years of age.”

doi:10.1542/peds.2013-0667
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Action Statement Summary
Key Action Statement 4
The committee suggests that clinicians advise patients to 
monitor finger-stick BG concentrations in those who
are taking insulin or other medications with a risk of 
hypoglycemia; or
• are initiating or changing their diabetes treatment regi-

men; or
• have not met treatment goals; or
• have intercurrent illnesses.
(Option: evidence quality D; expert consensus. 
Preponderance of benefits over harms.)

Key Action Statement 5
The committee suggests that clinicians incorporate the 
Academy of Nutrition and Dietetics’ Pediatric Weight 
Management Evidence-Based Nutrition Practice Guidelines in 
the nutrition counseling of patients with T2DM both at 
the time of diagnosis and as part of ongoing management. 
(Option; evidence quality D; expert opinion; preponder-
ance of benefits over harms. Role of patient preference is 
dominant.)

Key Action Statement 6
The committee suggests that clinicians encourage children 
and adolescents with T2DM to engage in moderate-to-
vigorous exercise for at least 60 minutes daily and to limit 
nonacademic screen time to less than 2 hours per day. 
(Option: evidence quality D, expert opinion and evidence 
from studies of metabolic syndrome and obesity; prepon-
derance of benefits over harms. Role of patient preference 
is dominant.)

Management of Newly Diagnosed Type 2 Diabetes 
Mellitus (T2DM) in Children and Adolescents

Key Action Statement 1
Clinicians must ensure that insulin therapy is initiated 
for children and adolescents with T2DM who are ketotic 
or in diabetic ketoacidosis and in whom the distinction 
between T1DM and T2DM is unclear; and, in usual cases, 
should initiate insulin therapy for patients:
• who have random venous or plasma BG concentrations 

≥250 mg/dL; or
• whose HbA1c is >9%.
(Strong Recommendation: evidence quality X, validating 
studies cannot be performed, and C, observational studies 
and expert opinion; preponderance of benefit over harm.)

Key Action Statement 2
In all other instances, clinicians should initiate a lifestyle 
modification program, including nutrition and physical 
activity, and start metformin as first-line therapy for chil-
dren and adolescents at the time of diagnosis of T2DM. 
(Strong recommendation: evidence quality B; 1 RCT 
showing improved outcomes with metformin versus life-
style; preponderance of benefits over harms.)

Key Action Statement 3
The committee suggests that clinicians monitor HbA1c 
concentrations every 3 months and intensify treatment if 
treatment goals for BG and HbA1c concentrations are not 
being met. (Option: evidence quality D; expert opinion 
and studies in children with T1DM and in adults with 
T2DM; preponderance of benefits over harms.)

Coding Quick Reference for Type 2 Diabetes Mellitus

ICD-9-CM ICD-10-CM

250.00  Type 2 diabetes  mellitus, 
controlled

E11.8  Type 2 diabetes mellitus with unspecified complications
E11.9  Type 2 diabetes mellitus without complications
E11.649  Type 2 diabetes mellitus with hypoglycemia without coma
E11.65  Type 2 diabetes mellitus with hyperglycemia
E13.9  Other specified diabetes mellitus without complications

250.02  Type 2 diabetes  mellitus, 
uncontrolled 

Use codes above (E11.8–E13.9). ICD-10-CM does not discern between  controlled 
and uncontrolled. 
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Children with type 2 diabetes can live a healthy life. If your child 
has been diagnosed with type 2 diabetes, your child’s doctor will 
talk with you about the importance of lifestyle and medication 
in keeping your child’s blood glucose (blood sugar) levels under 
control. 

Read on for information from the American Academy of Pediatrics 
(AAP) about managing blood glucose and creating plans for 
healthy living.

What is blood glucose?
Glucose is found in the blood and is the body’s main source of 
energy. The food your child eats is broken down by the body into 
glucose. Glucose is a type of sugar that gives energy to the cells in 
the body. 

The cells need the help of insulin to take the glucose from the 
blood to the cells. Insulin is made by an organ called the pancreas.

In children with type 2 diabetes, the pancreas does not make 
enough insulin and the cells don’t use the insulin very well. 

Why is it important to manage blood 
glucose levels?
Glucose will build up in the blood if it cannot be used by the cells. 
High blood glucose levels can damage many parts of the body, 
such as the eyes, kidneys, nerves, and heart.

Your child’s blood glucose levels may need to be checked on a 
regular schedule to make sure the levels do not get too high. 
Your child’s doctor will tell you what your child’s blood glucose 
level should be. You and your child will need to learn how to use 
a glucose meter. Blood glucose levels can be quickly and easily 
measured using a glucose meter. First, a lancet is used to prick the 
skin; then a drop of blood from your child’s fi nger is placed on a 
test strip that is inserted into the meter. 

Are there medicines for type 2 
diabetes?
Insulin in a shot or another medicine by mouth may be prescribed 
by your child’s doctor if needed to help control your child’s blood 
glucose levels. If your child’s doctor has prescribed a medicine, 
it’s important that your child take it as directed. Side effects from 
certain medicines may include bloating or gassiness. Check with 
your child’s doctor if you have questions. 

Along with medicines, your child’s doctor will suggest changes to 
your child’s diet and encourage your child to be physically active.

Tips for healthy living 
A healthy diet and staying active are especially important for 
children with type 2 diabetes. Your child’s blood glucose levels are 
easier to manage when you child is at a healthy weight.

Create a plan for eating healthy
Talk with your child’s doctor and registered dietitian about a meal 
plan that meets the needs of your child. The following tips can 
help you select foods that are healthy and contain a high content 
of nutrients (protein, vitamins, and minerals):

•	 Eat	at	least	5	servings	of	fruits	and	vegetables	each	day.	

•	 Include	high-fi	ber,	whole-grain	foods	such	as	brown	rice,	whole-
grain pasta, corns, peas, and breads and cereals at meals. Sweet 
potatoes are also a good choice.

•	 Choose	lower-fat	or	fat-free	toppings	like	grated	low-fat	
parmesan	cheese,	salsa,	herbed	cottage	cheese,	nonfat/low-fat	
gravy,	low-fat	sour	cream,	low-fat	salad	dressing,	or	yogurt.	

•	 Select	lean	meats	such	as	skinless	chicken	and	turkey,	fi	sh,	lean	
beef cuts (round, sirloin, chuck, loin, lean ground beef—no more 
than	15%	fat	content),	and	lean	pork	cuts	(tenderloin,	chops,	
ham). Trim off all visible fat. Remove skin from cooked poultry 
before eating.

•	 Include	healthy	oils	such	as	canola	or	olive	oil	in	your	diet.	
Choose margarine and vegetable oils without trans fats made 
from canola, corn, sunfl ower, soybean, or olive oils. 

•	 Use	nonstick	vegetable	sprays	when	cooking.

•	 Use	fat-free	cooking	methods	such	as	baking,	broiling,	grilling,	
poaching, or steaming when cooking meat, poultry, or fi sh.

•	 Serve	vegetable-	and	broth-based	soups,	or	use	nonfat	(skim)	or	
low-fat	(1%)	milk	or	evaporated	skim	milk	when	making	cream	
soups.

•	 Use	the	Nutrition	Facts	label	on	food	packages	to	fi	nd	foods	with	
less saturated fat per serving. Pay attention to the serving size 
as you make choices. Remember that the percent daily values 
on food labels are based on portion sizes and calorie levels for 
adults. 

Create a plan for physical activity
Physical activity, along with proper nutrition, promotes lifelong 
health. Following are some ideas on how to get fi t:

•	 Encourage your child to be active at least 1 hour a day. 
Active play is the best exercise for younger children! Parents can 
join	their	children	and	have	fun	while	being	active	too.	School-
aged child should participate every day in 1 hour or more of 
moderate to vigorous physical activity that is right for their age, 
is enjoyable, and involves a variety of activities.

•	 Limit television watching and computer use. The AAP 
discourages TV and other media use by children younger than 
2 years and encourages interactive play. For older children, total 
entertainment screen time should be limited to less than 1 to 2 
hours per day.

•	 Keep an activity log. The use of activity logs can help children 
and teens keep track of their exercise programs and physical 
activity. Online tools can be helpful.

Type 2 Diabetes: Tips 
for Healthy Living
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•	 Get the whole family involved. It is a great way to spend time 
together. Also, children who regularly see their parents enjoying 
sports and physical activity are more likely to do so themselves. 

•	 Provide a safe environment. Make sure your child’s equipment 
and chosen site for the sport or activity are safe. Make sure your 
child’s clothing is comfortable and appropriate.

For more information
National	Diabetes	Education	Program

http://ndep.nih.gov

Listing of resources does not imply an endorsement by the American Academy of Pediatrics (AAP). 
The AAP is not responsible for the content of the resources mentioned in this publication. Web site 
addresses are as current as possible, but may change at any time.

The persons whose photographs are depicted in this publication are professional models. They have 
no relation to the issues discussed. Any characters they are  portraying are fictional.

The information contained in this publication should not be used as a substitute for the medical care 
and advice of your pediatrician. There may be variations in treatment that your pediatrician may 
recommend based on individual facts and circumstances.

From your doctor

The American Academy of Pediatrics is an organization of 60,000 primary care pediatricians, pediatric medical 
	sub	specialists,	and	pediatric	surgical	specialists	dedicated	to	the	health,	safety,	and	well-being	of	infants,	children,	
adolescents, and young adults. 

American Academy of Pediatrics  
Web site—www.HealthyChildren.org

Copyright © 2013 
American Academy of Pediatrics
All rights reserved.

http://ndep.nih.gov
http://www.HealthyChildren.org
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Early Detection of Developmental Dysplasia  
of the Hip

• Clinical Practice Guideline 
• Technical Report Summary

Readers of this  clinical practice guideline are urged to review the tech nical  
report to enhance the evidence-based decision-making process. The full  
technical report is available on the companion CD-ROM. 
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Clinical Practice Guideline: Early Detection of Developmental Dysplasia
of the Hip

ABSTRACT. Developmental dysplasia of the hip is the
preferred term to describe the condition in which the
femoral head has an abnormal relationship to the acetab-
ulum. Developmental dysplasia of the hip includes frank
dislocation (luxation), partial dislocation (subluxation),
instability wherein the femoral head comes in and out of
the socket, and an array of radiographic abnormalities
that reflect inadequate formation of the acetabulum. Be-
cause many of these findings may not be present at birth,
the term developmental more accurately reflects the bio-
logic features than does the term congenital. The disorder
is uncommon. The earlier a dislocated hip is detected, the
simpler and more effective is the treatment. Despite new-
born screening programs, dislocated hips continue to be
diagnosed later in infancy and childhood,1–11 in some
instances delaying appropriate therapy and leading to a
substantial number of malpractice claims. The objective
of this guideline is to reduce the number of dislocated
hips detected later in infancy and childhood. The target
audience is the primary care provider. The target patient
is the healthy newborn up to 18 months of age, excluding
those with neuromuscular disorders, myelodysplasia, or
arthrogryposis.

ABBREVIATIONS. DDH, developmental dysplasia of the hip;
AVN, avascular necrosis of the hip.

BIOLOGIC FEATURES AND NATURAL HISTORY

Understanding the developmental nature of
developmental dysplasia of the hip (DDH)
and the subsequent spectrum of hip abnor-

malities requires a knowledge of the growth and
development of the hip joint.12 Embryologically, the
femoral head and acetabulum develop from the
same block of primitive mesenchymal cells. A cleft
develops to separate them at 7 to 8 weeks’ gestation.
By 11 weeks’ gestation, development of the hip joint
is complete. At birth, the femoral head and the ace-
tabulum are primarily cartilaginous. The acetabulum
continues to develop postnatally. The growth of the
fibrocartilaginous rim (the labrum) that surrounds

the bony acetabulum deepens the socket. Develop-
ment of the femoral head and acetabulum are inti-
mately related, and normal adult hip joints depend
on further growth of these structures. Hip dysplasia
may occur in utero, perinatally, or during infancy
and childhood.

The acronym DDH includes hips that are unstable,
subluxated, dislocated (luxated), and/or have mal-
formed acetabula. A hip is unstable when the tight fit
between the femoral head and the acetabulum is lost
and the femoral head is able to move within (sub-
luxated) or outside (dislocated) the confines of the
acetabulum. A dislocation is a complete loss of contact
of the femoral head with the acetabulum. Disloca-
tions are divided into 2 types: teratologic and typi-
cal.12 Teratologic dislocations occur early in utero and
often are associated with neuromuscular disorders,
such as arthrogryposis and myelodysplasia, or with
various dysmorphic syndromes. The typical disloca-
tion occurs in an otherwise healthy infant and may
occur prenatally or postnatally.

During the immediate newborn period, laxity of
the hip capsule predominates, and, if clinically sig-
nificant enough, the femoral head may spontane-
ously dislocate and relocate. If the hip spontaneously
relocates and stabilizes within a few days, subse-
quent hip development usually is normal. If sublux-
ation or dislocation persists, then structural anatomic
changes may develop. A deep concentric position of
the femoral head in the acetabulum is necessary for
normal development of the hip. When not deeply
reduced (subluxated), the labrum may become
everted and flattened. Because the femoral head is
not reduced into the depth of the socket, the acetab-
ulum does not grow and remodel and, therefore,
becomes shallow. If the femoral head moves further
out of the socket (dislocation), typically superiorly
and laterally, the inferior capsule is pulled upward
over the now empty socket. Muscles surrounding the
hip, especially the adductors, become contracted,
limiting abduction of the hip. The hip capsule con-
stricts; once this capsular constriction narrows to less
than the diameter of the femoral head, the hip can no
longer be reduced by manual manipulative maneu-
vers, and operative reduction usually is necessary.

The hip is at risk for dislocation during 4 periods:
1) the 12th gestational week, 2) the 18th gestational
week, 3) the final 4 weeks of gestation, and 4) the
postnatal period. During the 12th gestational week,
the hip is at risk as the fetal lower limb rotates
medially. A dislocation at this time is termed terato-
logic. All elements of the hip joint develop abnor-

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
The Practice Guideline, “Early Detection of Developmental Dysplasia of the
Hip,” was reviewed by appropriate committees and sections of the Amer-
ican Academy of Pediatrics (AAP) including the Chapter Review Group, a
focus group of office-based pediatricians representing each AAP District:
Gene R. Adams, MD; Robert M. Corwin, MD; Diane Fuquay, MD; Barbara
M. Harley, MD; Thomas J. Herr, MD, Chair; Kenneth E. Matthews, MD;
Robert D. Mines, MD; Lawrence C. Pakula, MD; Howard B. Weinblatt, MD;
and Delosa A. Young, MD. The Practice Guideline was also reviewed by
relevant outside medical organizations as part of the peer review process.
PEDIATRICS (ISSN 0031 4005). Copyright © 2000 by the American Acad-
emy of Pediatrics.
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mally. The hip muscles develop around the 18th
gestational week. Neuromuscular problems at this
time, such as myelodysplasia and arthrogryposis,
also lead to teratologic dislocations. During the final
4 weeks of pregnancy, mechanical forces have a role.
Conditions such as oligohydramnios or breech posi-
tion predispose to DDH.13 Breech position occurs in
�3% of births, and DDH occurs more frequently in
breech presentations, reportedly in as many as 23%.
The frank breech position of hip flexion and knee
extension places a newborn or infant at the highest
risk. Postnatally, infant positioning such as swad-
dling, combined with ligamentous laxity, also has a
role.

The true incidence of dislocation of the hip can
only be presumed. There is no “gold standard” for
diagnosis during the newborn period. Physical ex-
amination, plane radiography, and ultrasonography
all are fraught with false-positive and false-negative
results. Arthrography (insertion of contrast medium
into the hip joint) and magnetic resonance imaging,
although accurate for determining the precise hip
anatomy, are inappropriate methods for screening
the newborn and infant.

The reported incidence of DDH is influenced by
genetic and racial factors, diagnostic criteria, the ex-
perience and training of the examiner, and the age of
the child at the time of the examination. Wynne-
Davies14 reported an increased risk to subsequent
children in the presence of a diagnosed dislocation
(6% risk with healthy parents and an affected child,
12% risk with an affected parent, and 36% risk with
an affected parent and 1 affected child). DDH is not
always detectable at birth, but some newborn screen-
ing surveys suggest an incidence as high as 1 in 100
newborns with evidence of instability, and 1 to 1.5
cases of dislocation per 1000 newborns. The inci-
dence of DDH is higher in girls. Girls are especially
susceptible to the maternal hormone relaxin, which
may contribute to ligamentous laxity with the result-
ant instability of the hip. The left hip is involved 3
times as commonly as the right hip, perhaps related
to the left occiput anterior positioning of most non-
breech newborns. In this position, the left hip resides
posteriorly against the mother’s spine, potentially
limiting abduction.

PHYSICAL EXAMINATION
DDH is an evolving process, and its physical find-

ings on clinical examination change.12,15,16 The new-
born must be relaxed and preferably examined on a
firm surface. Considerable patience and skill are re-
quired. The physical examination changes as the
child grows older. No signs are pathognomonic for a
dislocated hip. The examiner must look for asymme-
try. Indeed, bilateral dislocations are more difficult to
diagnose than unilateral dislocations because sym-
metry is retained. Asymmetrical thigh or gluteal
folds, better observed when the child is prone, ap-
parent limb length discrepancy, and restricted mo-
tion, especially abduction, are significant, albeit not
pathognomonic signs. With the infant supine and the
pelvis stabilized, abduction to 75° and adduction to

30° should occur readily under normal circum-
stances.

The 2 maneuvers for assessing hip stability in the
newborn are the Ortolani and Barlow tests. The
Ortolani elicits the sensation of the dislocated hip
reducing, and the Barlow detects the unstable hip
dislocating from the acetabulum. The Ortolani is per-
formed with the newborn supine and the examiner’s
index and middle fingers placed along the greater
trochanter with the thumb placed along the inner
thigh. The hip is flexed to 90° but not more, and the
leg is held in neutral rotation. The hip is gently
abducted while lifting the leg anteriorly. With this
maneuver, a “clunk” is felt as the dislocated femoral
head reduces into the acetabulum. This is a positive
Ortolani sign. The Barlow provocative test is per-
formed with the newborn positioned supine and the
hips flexed to 90°. The leg is then gently adducted
while posteriorly directed pressure is placed on the
knee. A palpable clunk or sensation of movement is
felt as the femoral head exits the acetabulum poste-
riorly. This is a positive Barlow sign. The Ortolani
and Barlow maneuvers are performed 1 hip at a time.
Little force is required for the performance of either
of these tests. The goal is not to prove that the hip can
be dislocated. Forceful and repeated examinations
can break the seal between the labrum and the fem-
oral head. These strongly positive signs of Ortolani
and Barlow are distinguished from a large array of
soft or equivocal physical findings present during
the newborn period. High-pitched clicks are com-
monly elicited with flexion and extension and are
inconsequential. A dislocatable hip has a rather dis-
tinctive clunk, whereas a subluxable hip is character-
ized by a feeling of looseness, a sliding movement,
but without the true Ortolani and Barlow clunks.
Separating true dislocations (clunks) from a feeling
of instability and from benign adventitial sounds
(clicks) takes practice and expertise. This guideline
recognizes the broad range of physical findings
present in newborns and infants and the confusion of
terminology generated in the literature. By 8 to 12
weeks of age, the capsule laxity decreases, muscle
tightness increases, and the Barlow and Ortolani ma-
neuvers are no longer positive regardless of the sta-
tus of the femoral head. In the 3-month-old infant,
limitation of abduction is the most reliable sign as-
sociated with DDH. Other features that arouse sus-
picion include asymmetry of thigh folds, a positive
Allis or Galeazzi sign (relative shortness of the femur
with the hips and knees flexed), and discrepancy of
leg lengths. These physical findings alert the exam-
iner that abnormal relationships of the femoral head
to the acetabulum (dislocation and subluxation) may
be present.

Maldevelopments of the acetabulum alone (ace-
tabular dysplasia) can be determined only by imag-
ing techniques. Abnormal physical findings may be
absent in an infant with acetabular dysplasia but no
subluxation or dislocation. Indeed, because of the
confusion, inconsistencies, and misuse of language in
the literature (eg, an Ortolani sign called a click by
some and a clunk by others), this guideline uses the
following definitions.

AMERICAN ACADEMY OF PEDIATRICS 897
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• A positive examination result for DDH is the Barlow
or Ortolani sign. This is the clunk of dislocation or
reduction.

• An equivocal examination or warning signs include
an array of physical findings that may be found in
children with DDH, in children with another or-
thopaedic disorder, or in children who are com-
pletely healthy. These physical findings include
asymmetric thigh or buttock creases, an apparent
or true short leg, and limited abduction. These
signs, used singly or in combination, serve to raise
the pediatrician’s index of suspicion and act as a
threshold for referral. Newborn soft tissue hip
clicks are not predictive of DDH17 but may be
confused with the Ortolani and Barlow clunks by
some screening physicians and thereby be a rea-
son for referral.

IMAGING
Radiographs of the pelvis and hips have histori-

cally been used to assess an infant with suspected
DDH. During the first few months of life when the
femoral heads are composed entirely of cartilage,
radiographs have limited value. Displacement and
instability may be undetectable, and evaluation of
acetabular development is influenced by the infant’s
position at the time the radiograph is performed. By
4 to 6 months of age, radiographs become more
reliable, particularly when the ossification center de-
velops in the femoral head. Radiographs are readily
available and relatively low in cost.

Real-time ultrasonography has been established as
an accurate method for imaging the hip during the
first few months of life.15,18–25 With ultrasonography,
the cartilage can be visualized and the hip can be
viewed while assessing the stability of the hip and
the morphologic features of the acetabulum. In some
clinical settings, ultrasonography can provide infor-
mation comparable to arthrography (direct injection
of contrast into the hip joint), without the need for
sedation, invasion, contrast medium, or ionizing ra-
diation. Although the availability of equipment for
ultrasonography is widespread, accurate results in
hip sonography require training and experience. Al-
though expertise in pediatric hip ultrasonography is
increasing, this examination may not always be
available or obtained conveniently. Ultrasono-
graphic techniques include static evaluation of the
morphologic features of the hip, as popularized in
Europe by Graf,26 and a dynamic evaluation, as devel-
oped by Harcke20 that assesses the hip for stability of
the femoral head in the socket, as well as static
anatomy. Dynamic ultrasonography yields more
useful information. With both techniques, there is
considerable interobserver variability, especially
during the first 3 weeks of life.7,27

Experience with ultrasonography has documented
its ability to detect abnormal position, instability, and
dysplasia not evident on clinical examination. Ultra-
sonography during the first 4 weeks of life often
reveals the presence of minor degrees of instability
and acetabular immaturity. Studies7,28,29 indicate that
nearly all these mild early findings, which will not be
apparent on physical examination, resolve spontane-

ously without treatment. Newborn screening with
ultrasonography has required a high frequency of
reexamination and results in a large number of hips
being unnecessarily treated. One study23 demon-
strates that a screening process with higher false-
positive results also yields increased prevention of
late cases. Ultrasonographic screening of all infants
at 4 to 6 weeks of age would be expensive, requiring
considerable resources. This practice is yet to be val-
idated by clinical trial. Consequently, the use of ultra-
sonography is recommended as an adjunct to the clinical
evaluation. It is the technique of choice for clarifying
a physical finding, assessing a high-risk infant, and
monitoring DDH as it is observed or treated. Used in
this selective capacity, it can guide treatment and
may prevent overtreatment.

PRETERM INFANTS
DDH may be unrecognized in prematurely born

infants. When the infant has cardiorespiratory prob-
lems, the diagnosis and management are focused on
providing appropriate ventilatory and cardiovascu-
lar support, and careful examination of the hips may
be deferred until a later date. The most complete
examination the infant receives may occur at the time
of discharge from the hospital, and this single exam-
ination may not detect subluxation or dislocation.
Despite the medical urgencies surrounding the pre-
term infant, it is critical to examine the entire child.

METHODS FOR GUIDELINE DEVELOPMENT
Our goal was to develop a practice parameter by

using a process that would be based whenever possible
on available evidence. The methods used a combina-
tion of expert panel, decision modeling, and evidence
synthesis30 (see the Technical Report available on
Pediatrics electronic pages at www.pediatrics.org). The
predominant methods recommended for such evi-
dence synthesis are generally of 2 types: a data-driven
method and a model-driven31,32 method. In data-driven
methods, the analyst finds the best data available and
induces a conclusion from these data. A model-driven
method, in contrast, begins with an effort to define the
context for evidence and then searches for the data as
defined by that context. Data-driven methods are use-
ful when the quality of evidence is high. A careful
review of the medical literature revealed that the pub-
lished evidence about DDH did not meet the criteria
for high quality. There was a paucity of randomized
clinical trials.8 We decided, therefore, to use the model-
driven method.

A decision model was constructed based on the
perspective of practicing clinicians and determining
the best strategy for screening and diagnosis. The
target child was a full-term newborn with no obvi-
ous orthopaedic abnormalities. We focused on the
various options available to the pediatrician* for the
detection of DDH, including screening by physical
examination, screening by ultrasonography, and ep-
isodic screening during health supervision. Because

*In this guideline, the term pediatrician includes the range of pediatric
primary care providers, eg, family practitioners and pediatric nurse practi-
tioners.
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the detection of a dislocated hip usually results in
referral by the pediatrician, and because manage-
ment of DDH is not in the purview of the pediatri-
cian’s care, treatment options are not included. We
also included in our model a wide range of options
for detecting DDH during the first year of life if the
results of the newborn screen are negative.

The outcomes on which we focused were a dislo-
cated hip at 1 year of age as the major morbidity of
the disease and avascular necrosis of the hip (AVN)
as the primary complication of DDH treatment. AVN
is a loss of blood supply to the femoral head resulting
in abnormal hip development, distortion of shape,
and, in some instances, substantial morbidity. Ide-
ally, a gold standard would be available to define
DDH at any point in time. However, as noted, no
gold standard exists except, perhaps, arthrography
of the hip, which is an inappropriate standard for use
in a detection model. Therefore, we defined out-
comes in terms of the process of care. We reviewed the
literature extensively. The purpose of the literature
review was to provide the probabilities required by
the decision model since there were no randomized
clinical trials. The article or chapter title and the
abstracts were reviewed by 2 members of the meth-
odology team and members of the subcommittee.
Articles not rejected were reviewed, and data were
abstracted that would provide evidence for the prob-
abilities required by the decision model. As part of
the literature abstraction process, the evidence qual-
ity in each article was assessed. A computer-based
literature search, hand review of recent publications,
or examination of the reference section for other
articles (“ancestor articles”) identified 623 articles;
241 underwent detailed review, 118 of which pro-
vided some data. Of the 100 ancestor articles, only 17
yielded useful articles, suggesting that our accession
process was complete. By traditional epidemiologic
standards,33 the quality of the evidence in this set of
articles was uniformly low. There were few con-
trolled trials and few studies of the follow-up of
infants for whom the results of newborn examina-
tions were negative. When the evidence was poor or
lacking entirely, extensive discussions among mem-
bers of the committee and the expert opinion of
outside consultants were used to arrive at a consen-
sus. No votes were taken. Disagreements were dis-
cussed, and consensus was achieved.

The available evidence was distilled in 3 ways.

First, estimates were made of DDH at birth in
infants without risk factors. These estimates con-
stituted the baseline risk. Second, estimates were
made of the rates of DDH in the children with risk
factors. These numbers guide clinical actions: rates
that are too high might indicate referral or differ-
ent follow-up despite negative physical findings.
Third, each screening strategy (pediatrician-based,
orthopaedist-based, and ultrasonography-based)
was scored for the estimated number of children
given a diagnosis of DDH at birth, at mid-term
(4 –12 months of age), and at late-term (12 months
of age and older) and for the estimated number of
cases of AVN incurred, assuming that all children
given a diagnosis of DDH would be treated. These
numbers suggest the best strategy, balancing DDH
detection with incurring adverse effects.

The baseline estimate of DDH based on orthopae-
dic screening was 11.5/1000 infants. Estimates from
pediatric screening were 8.6/1000 and from ultra-
sonography were 25/1000. The 11.5/1000 rate trans-
lates into a rate for not-at-risk boys of 4.1/1000 boys
and a rate for not-at-risk girls of 19/1000 girls. These
numbers derive from the facts that the relative risk—
the rate in girls divided by the rate in boys across
several studies—is 4.6 and because infants are split
evenly between boys and girls, so .5 � 4.1/1000 �
.5 � 19/1000 � 11.5/1000.34,35 We used these baseline
rates for calculating the rates in other risk groups.
Because the relative risk of DDH for children with a
positive family history (first-degree relatives) is 1.7,
the rate for boys with a positive family history is 1.7
� 4.1 � 6.4/1000 boys, and for girls with a positive
family history, 1.7 � 19 � 32/1000 girls. Finally, the
relative risk of DDH for breech presentation (of all
kinds) is 6.3, so the risk for breech boys is 7.0 � 4.1 �
29/1000 boys and for breech girls, 7.0 � 19 � 133/
1000 girls. These numbers are summarized in
Table 1.

These numbers suggest that boys without risk or
those with a family history have the lowest risk; girls
without risk and boys born in a breech presentation
have an intermediate risk; and girls with a positive
family history, and especially girls born in a breech
presentation, have the highest risks. Guidelines, con-
sidering the risk factors, should follow these risk
profiles. Reports of newborn screening for DDH
have included various screening techniques. In
some, the screening clinician was an orthopaedist, in

TABLE 1. Relative and Absolute Risks for Finding a Positive Examination Result at Newborn Screening by Using the Ortolani and
Barlow Signs

Newborn
Characteristics

Relative Risk of a Positive
Examination Result

Absolute Risk of a Positive
Examination Result per 1000 Newborns

With Risk Factors

All newborns . . . 11.5
Boys 1.0 4.1
Girls 4.6 19
Positive family history 1.7

Boys . . . 6.4
Girls . . . 32

Breech presentation 7.0
Boys . . . 29
Girls . . . 133
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others, a pediatrician, and in still others, a physio-
therapist. In addition, screening has been performed
by ultrasonography. In assessing the expected effect
of each strategy, we estimated the newborn DDH
rates, the mid-term DDH rates, and the late-term
DDH rates for each of the 3 strategies, as shown in
Table 2. We also estimated the rate of AVN for DDH
treated before 2 months of age (2.5/1000 treated) and
after 2 months of age (109/1000 treated). We could
not distinguish the AVN rates for children treated
between 2 and 12 months of age from those treated
later. Table 2 gives these data. The total cases of AVN
per strategy are calculated, assuming that all infants
with positive examination results are treated.

Table 2 shows that a strategy using pediatricians to
screen newborns would give the lowest newborn
rate but the highest mid- and late-term DDH rates.
To assess how much better an ultrasonography-only
screening strategy would be, we could calculate a
cost-effectiveness ratio. In this case, the “cost” of
ultrasonographic screening is the number of “extra”
newborn cases that probably include children who
do not need to be treated. (The cost from AVN is the
same in the 2 strategies.) By using these cases as the
cost and the number of later cases averted as the
effect, a ratio is obtained of 71 children treated neo-
natally because of a positive ultrasonographic screen
for each later case averted. Because this number is
high, and because the presumption of better late-
term efficacy is based on a single study, we do not
recommend ultrasonographic screening at this time.

RECOMMENDATIONS AND NOTES TO
ALGORITHM (Fig 1)

1. All newborns are to be screened by physical
examination. The evidence† for this recommen-
dation is good. The expert consensus‡ is strong.
Although initial screening by orthopaedists§
would be optimal (Table 2), it is doubtful that if
widely practiced, such a strategy would give the
same good results as those published from pedi-
atric orthopaedic research centers. It is recom-
mended that screening be done by a properly
trained health care provider (eg, physician, pedi-
atric nurse practitioner, physician assistant, or
physical therapist). (Evidence for this recommen-
dation is strong.) A number of studies performed
by properly trained nonphysicians report results

indistinguishable from those performed by physi-
cians.36 The examination after discharge from the
neonatal intensive care unit should be performed
as a newborn examination with appropriate
screening. Ultrasonography of all newborns is
not recommended. (Evidence is fair; consensus is
strong.) Although there is indirect evidence to
support the use of ultrasonographic screening of
all newborns, it is not advocated because it is
operator-dependent, availability is questionable,
it increases the rate of treatment, and interob-
server variability is high. There are probably some
increased costs. We considered a strategy of “no
newborn screening.” This arm is politically inde-
fensible because screening newborns is inherent
in pediatrician’s care. The technical report details
this limb through decision analysis. Regardless of
the screening method used for the newborn, DDH
is detected in 1 in 5000 infants at 18 months of
age.3 The evidence and consensus for newborn
screening remain strong.

Newborn Physical Examination and Treatment
2. If a positive Ortolani or Barlow sign is found in

the newborn examination, the infant should be
referred to an orthopaedist. Orthopaedic referral
is recommended when the Ortolani sign is un-
equivocally positive (a clunk). Orthopaedic refer-
ral is not recommended for any softly positive
finding in the examination (eg, hip click without
dislocation). The precise time frame for the new-
born to be evaluated by the orthopaedist cannot
be determined from the literature. However, the
literature suggests that the majority of “abnor-
mal” physical findings of hip examinations at
birth (clicks and clunks) will resolve by 2 weeks;
therefore, consultation and possible initiation of
treatment are recommended by that time. The
data recommending that all those with a positive
Ortolani sign be referred to an orthopaedist are
limited, but expert panel consensus, nevertheless,
was strong, because pediatricians do not have the
training to take full responsibility and because
true Ortolani clunks are rare and their manage-
ment is more appropriately performed by the or-
thopaedist.

If the results of the physical examination at birth
are “equivocally” positive (ie, soft click, mild asym-
metry, but neither an Ortolani nor a Barlow sign is
present), then a follow-up hip examination by the
pediatrician in 2 weeks is recommended. (Evidence
is good; consensus is strong.) The available data sug-
gest that most clicks resolve by 2 weeks and that
these “benign hip clicks” in the newborn period do

†In this guideline, evidence is listed as good, fair, or poor based on the
methodologist’s evaluation of the literature quality. (See the Technical
Report.)
‡Opinion or consensus is listed as strong if opinion of the expert panel was
unanimous or mixed if there were dissenting points of view.
§In this guideline, the term orthopaedist refers to an orthopaedic surgeon
with expertise in pediatric orthopaedic conditions.

TABLE 2. Newborn Strategy*

Outcome Orthopaedist PE Pediatrician PE Ultrasonography

DDH in newborn 12 8.6 25
DDH at �6 mo of age .1 .45 .28
DDH at 12 mo of age or more .16 .33 .1
AVN at 12 mo of age .06 .1 .1

* PE indicates physical examination. Outcome per 1000 infants initially screened.
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Fig 1. Screening for developmental hip dysplasia—clinical algorithm.
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not lead to later hip dysplasia.9,17,28,37 Thus, for an
infant with softly positive signs, the pediatrician
should reexamine the hips at 2 weeks before making
referrals for orthopaedic care or ultrasonography.
We recognize the concern of pediatricians about ad-
herence to follow-up care regimens, but this concern
regards all aspects of health maintenance and is not
a reason to request ultrasonography or other diag-
nostic study of the newborn hips.

3. If the results of the newborn physical examina-
tion are positive (ie, presence of an Ortolani or a
Barlow sign), ordering an ultrasonographic ex-
amination of the newborn is not recommended.
(Evidence is poor; opinion is strong.) Treatment
decisions are not influenced by the results of ul-
trasonography but are based on the results of the
physical examination. The treating physician may
use a variety of imaging studies during clinical
management. If the results of the newborn phys-
ical examination are positive, obtaining a radio-
graph of the newborn’s pelvis and hips is not
recommended (evidence is poor; opinion is
strong), because they are of limited value and do
not influence treatment decisions.

The use of triple diapers when abnormal physi-
cal signs are detected during the newborn period is
not recommended. (Evidence is poor; opinion is
strong.) Triple diaper use is common practice despite
the lack of data on the effectiveness of triple diaper
use; and, in instances of frank dislocation, the use of
triple diapers may delay the initiation of more ap-
propriate treatment (such as with the Pavlik har-
ness). Often, the primary care pediatrician may not
have performed the newborn examination in the hos-
pital. The importance of communication cannot be
overemphasized, and triple diapers may aid in fol-
low-up as a reminder that a possible abnormal phys-
ical examination finding was present in the newborn.

2-Week Examination
4. If the results of the physical examination are

positive (eg, positive Ortolani or Barlow sign) at
2 weeks, refer to an orthopaedist. (Evidence is
strong; consensus is strong.) Referral is urgent but
is not an emergency. Consensus is strong that, as
in the newborn, the presence of an Ortolani or
Barlow sign at 2 weeks warrants referral to an
orthopaedist. An Ortolani sign at 2 weeks may be
a new finding or a finding that was not apparent
at the time of the newborn examination.

5. If at the 2-week examination the Ortolani and
Barlow signs are absent but physical findings
raise suspicions, consider referral to an ortho-
paedist or request ultrasonography at age 3 to 4
weeks. Consensus is mixed about the follow-up
for softly positive or equivocal findings at 2 weeks
of age (eg, adventitial click, thigh asymmetry, and
apparent leg length difference). Because it is nec-
essary to confirm the status of the hip joint, the
pediatrician can consider referral to an orthopae-
dist or for ultrasonography if the constellation of
physical findings raises a high level of suspicion.

However, if the physical findings are minimal,
continuing follow-up by the periodicity schedule
with focused hip examinations is also an option,
provided risk factors are considered. (See “Rec-
ommendations” 7 and 8.)

6. If the results of the physical examination are
negative at 2 weeks, follow-up is recommended
at the scheduled well-baby periodic examina-
tions. (Evidence is good; consensus is strong.)

7. Risk factors. If the results of the newborn exam-
ination are negative (or equivocally positive),
risk factors may be considered.13,21,38–41 Risk fac-
tors are a study of thresholds to act.42 Table 1 gives
the risk of finding a positive Ortolani or Barlow
sign at the time of the initial newborn screening. If
this examination is negative, the absolute risk of
there being a true dislocated hip is greatly re-
duced. Nevertheless, the data in Table 1 may in-
fluence the pediatrician to perform confirmatory
evaluations. Action will vary based on the indi-
vidual clinician. The following recommendations
are made (evidence is strong; opinion is strong):
• Girl (newborn risk of 19/1000). When the re-

sults of the newborn examination are negative
or equivocally positive, hips should be reeval-
uated at 2 weeks of age. If negative, continue
according to the periodicity schedule; if posi-
tive, refer to an orthopaedist or for ultrasonog-
raphy at 3 weeks of age.

• Infants with a positive family history of DDH
(newborn risk for boys of 9.4/1000 and for girls,
44/1000). When the results of the newborn ex-
amination in boys are negative or equivocally
positive, hips should be reevaluated at 2 weeks
of age. If negative, continue according to the
periodicity schedule; if positive, refer to an or-
thopaedist or for ultrasonography at 3 weeks of
age. In girls, the absolute risk of 44/1000 may
exceed the pediatrician’s threshold to act, and
imaging with an ultrasonographic examination
at 6 weeks of age or a radiograph of the pelvis
at 4 months of age is recommended.

• Breech presentation (newborn risk for boys of
26/1000 and for girls, 120/1000). For negative
or equivocally positive newborn examina-
tions, the infant should be reevaluated at reg-
ular intervals (according to the periodicity
schedule) if the examination results remain
negative. Because an absolute risk of 120/1000
(12%) probably exceeds most pediatricians’
threshold to act, imaging with an ultrasono-
graphic examination at 6 weeks of age or with a
radiograph of the pelvis and hips at 4 months of
age is recommended. In addition, because some
reports show a high incidence of hip abnormal-
ities detected at an older age in children born
breech, this imaging strategy remains an option
for all children born breech, not just girls. These
hip abnormalities are, for the most part, inade-
quate development of the acetabulum. Acetab-
ular dysplasia is best found by a radiographic
examination at 6 months of age or older. A
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suggestion of poorly formed acetabula may be
observed at 6 weeks of age by ultrasonography,
but the best study remains a radiograph per-
formed closer to 6 months of age. Ultrasono-
graphic newborn screening of all breech infants
will not eliminate the possibility of later acetab-
ular dysplasia.

8. Periodicity. The hips must be examined at every
well-baby visit according to the recommended
periodicity schedule for well-baby examinations
(2–4 days for newborns discharged in less than
48 hours after delivery, by 1 month, 2 months, 4
months, 6 months, 9 months, and 12 months of
age). If at any time during the follow-up period
DDH is suspected because of an abnormal physi-
cal examination or by a parental complaint of
difficulty diapering or abnormal appearing legs,
the pediatrician must confirm that the hips are
stable, in the sockets, and developing normally.
Confirmation can be made by a focused physical
examination when the infant is calm and relaxed,
by consultation with another primary care pedia-
trician, by consultation with an orthopaedist, by
ultrasonography if the infant is younger than 5
months of age, or by radiography if the infant is
older than 4 months of age. (Between 4 and 6
months of age, ultrasonography and radiography
seem to be equally effective diagnostic imaging
studies.)

DISCUSSION
DDH is an important term because it accurately

reflects the biologic features of the disorder and the
susceptibility of the hip to become dislocated at var-
ious times. Dislocated hips always will be diagnosed
later in infancy and childhood because not every
dislocated hip is detectable at birth, and hips con-
tinue to dislocate throughout the first year of life.
Thus, this guideline requires that the pediatrician
follow a process of care for the detection of DDH. The
process recommended for early detection of DDH
includes the following:

• Screen all newborns’ hips by physical examina-
tion.

• Examine all infants’ hips according to a periodicity
schedule and follow-up until the child is an estab-
lished walker.

• Record and document physical findings.
• Be aware of the changing physical examination for

DDH.
• If physical findings raise suspicion of DDH, or if

parental concerns suggest hip disease, confirmation
is required by expert physical examination, referral
to an orthopaedist, or by an age-appropriate imag-
ing study.

When this process of care is followed, the number
of dislocated hips diagnosed at 1 year of age should
be minimized. However, the problem of late detec-
tion of dislocated hips will not be eliminated. The
results of screening programs have indicated that 1
in 5000 children have a dislocated hip detected at 18
months of age or older.3

TECHNICAL REPORT
The Technical Report is available from the Amer-

ican Academy of Pediatrics from several sources.
The Technical Report is published in full-text on
Pediatrics electronic pages. It is also available in a
compendium of practice guidelines that contains
guidelines and evidence reports together. The ob-
jective was to create a recommendation to pedia-
tricians and other primary care providers about
their role as screeners for detecting DDH. The
patients are a theoretical cohort of newborns. A
model-based method using decision analysis was
the foundation. Components of the approach
include:

• Perspective: primary care provider
• Outcomes: DDH and AVN
• Preferences: expected rates of outcomes
• Model: influence diagram assessed from the sub-

committee and from the methodology team with
critical feedback from the subcommittee

• Evidence sources: Medline and EMBase (detailed
in “Methods” section)

• Evidence quality: assessed on a custom, subjective
scale, based primarily on the fit of the evidence in
the decision model

The results are detailed in the “Methods” section.
Based on the raw evidence and Bayesian hierarchical
meta-analysis,34,35 estimates for the incidence of DDH
based on the type of screener (orthopaedist vs pedi-
atrician); the odds ratio for DDH given risk factors of
sex, family history, and breech presentation; and es-
timates for late detection and AVN were determined
and are detailed in the “Methods” section and in
Tables 1 and 2.

The decision model (reduced based on available
evidence) suggests that orthopaedic screening is op-
timal, but because orthopaedists in the published
studies and in practice would differ in pediatric
expertise, the supply of pediatric orthopaedists is
relatively limited, and the difference between ortho-
paedists and pediatricians is statistically insignifi-
cant, we conclude that pediatric screening is to be
recommended. The place for ultrasonography in the
screening process remains to be defined because of
the limited data available regarding late diagnosis in
ultrasonography screening to permit definitive rec-
ommendations.

These data could be used by others to refine the
conclusion based on costs, parental preferences, or
physician style. Areas for research are well defined
by our model-based method. All references are in the
Technical Report.

RESEARCH QUESTIONS
The quality of the literature suggests many areas

for research, because there is a paucity of random-
ized clinical trials and case-controlled studies. The
following is a list of possibilities:

1. Minimum diagnostic abilities of a screener. Al-
though there are data for pediatricians in general,
few, if any, studies evaluated the abilities of an
individual examiner. What should the minimum
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sensitivity and specificity be, and how should
they be assessed?

2. Intercurrent screening. There were few studies
on systemic processes for screening after the
newborn period.2,43,44 Although several studies
assessed postneonatal DDH, the data did not
specify how many examinations were per-
formed on each child before the abnormal result
was found.

3. Trade-offs. Screening always results in false-
positive results, and these patients suffer the ad-
verse effects of therapy. How many unnecessary
AVNs are we—families, physicians, and society—
willing to tolerate from a screening program for
every appropriately treated infant in whom late
DDH was averted? This assessment depends on
people’s values and preferences and is not strictly
an epidemiologic issue.

4. Postneonatal DDH after ultrasonographic screen-
ing. Although we concluded that ultrasono-
graphic screening did not result in fewer diag-
noses of postneonatal DDH, that conclusion was
based on only 1 study.36 Further study is needed.

5. Cost-effectiveness. If ultrasonographic screen-
ing reduces the number of postneonatal DDH
diagnoses, then there will be a cost trade-off
between the resources spent up front to screen
everyone with an expensive technology, as in
the case of ultrasonography, and the resources
spent later to treat an expensive adverse event,
as in the case of physical examination-based
screening. The level at which the cost per case
of postneonatal DDH averted is no longer ac-
ceptable is a matter of social preference, not of
epidemiology.

ACKNOWLEDGMENTS
We acknowledge and appreciate the help of our methodology

team, Richard Hinton, MD, Paola Morello, MD, and Jeanne San-
toli, MD, who diligently participated in the literature review and
abstracting the articles into evidence tables, and the subcommittee
on evidence analysis.

We would also like to thank Robert Sebring, PhD, for assisting
in the management of this process; Bonnie Cosner for managing
the workflow; and Chris Kwiat, MLS, from the American Acad-
emy of Pediatrics Bakwin Library, who performed the literature
searches.

Committee on Quality Improvement, 1999–2000
Charles J. Homer, MD, MPH, Chairperson
Richard D. Baltz, MD
Gerald B. Hickson, MD
Paul V. Miles, MD
Thomas B. Newman, MD, MPH
Joan E. Shook, MD
William M. Zurhellen, MD

Betty A. Lowe, MD, Liaison, National Association
of Children’s Hospitals and Related Institutions
(NACHRI)

Ellen Schwalenstocker, MBA, Liaison, NACHRI
Michael J. Goldberg, MD, Liaison, Council on Sections
Richard Shiffman, MD, Liaison, Section on Computers

and Other Technology
Jan Ellen Berger, MD, Liaison, Committee on Medical

Liability
F. Lane France, MD, Committee on Practice and

Ambulatory Medicine

Subcommittee on Developmental Dysplasia of
the Hip, 1999–2000

Michael J. Goldberg, MD, Chairperson
Section on Orthopaedics

Theodore H. Harcke, MD
Section on Radiology

Anthony Hirsch, MD
Practitioner

Harold Lehmann, MD, PhD
Section on Epidemiology

Dennis R. Roy, MD
Section on Orthopaedics

Philip Sunshine, MD
Section on Perinatology

Consultant
Carol Dezateux, MB, MPH

REFERENCES
1. Bjerkreim I, Hagen O, Ikonomou N, Kase T, Kristiansen T, Arseth P.

Late diagnosis of developmental dislocation of the hip in Norway
during the years 1980–1989. J Pediatr Orthop B. 1993;2:112–114

2. Clarke N, Clegg J, Al-Chalabi A. Ultrasound screening of hips at risk for
CDH: failure to reduce the incidence of late cases. J Bone Joint Surg Br.
1989;71:9–12

3. Dezateux C, Godward C. Evaluating the national screening programme
for congenital dislocation of the hip. J Med Screen. 1995;2:200–206

4. Hadlow V. Neonatal screening for congenital dislocation of the hip: a
prospective 21-year survey. J Bone Joint Surg Br. 1988;70:740–743

5. Krikler S, Dwyer N. Comparison of results of two approaches to hip
screening in infants. J Bone Joint Surg Br. 1992;74:701–703

6. Macnicol M. Results of a 25-year screening programme for neonatal hip
instability. J Bone Joint Surg Br. 1990;72:1057–1060

7. Marks DS, Clegg J, Al-Chalabi AN. Routine ultrasound screening for
neonatal hip instability: can it abolish late-presenting congenital dislo-
cation of the hip? J Bone Joint Surg Br. 1994;76:534–538

8. Rosendahl K, Markestad T, Lie R. Congenital dislocation of the hip: a
prospective study comparing ultrasound and clinical examination. Acta
Paediatr. 1992;81:177–181

9. Sanfridson J, Redlund-Johnell I, Uden A. Why is congenital dislocation
of the hip still missed? Analysis of 96,891 infants screened in Malmo
1956–1987. Acta Orthop Scand. 1991;62:87–91

10. Tredwell S, Bell H. Efficacy of neonatal hip examination. J Pediatr
Orthop. 1981;1:61–65

11. Yngve D, Gross R. Late diagnosis of hip dislocation in infants. J Pediatr
Orthop. 1990;10:777–779

12. Aronsson DD, Goldberg MJ, Kling TF, Roy DR. Developmental dyspla-
sia of the hip. Pediatrics. 1994;94:201–212

13. Hinderaker T, Daltveit AK, Irgens LM, Uden A, Reikeras O. The impact
of intra-uterine factors on neonatal hip instability: an analysis of
1,059,479 children in Norway. Acta Orthop Scand. 1994;65:239–242

14. Wynne-Davies R. Acetabular dysplasia and familial joint laxity: two
etiological factors in congenital dislocation of the hip: a review of 589
patients and their families. J Bone Joint Surg Br. 1970;52:704–716

15. De Pellegrin M. Ultrasound screening for congenital dislocation of the
hip: results and correlations between clinical and ultrasound findings.
Ital J Orthop Traumatol. 1991;17:547–553

16. Stoffelen D, Urlus M, Molenaers G, Fabry G. Ultrasound, radiographs,
and clinical symptoms in developmental dislocation of the hip: a study
of 170 patients. J Pediatr Orthop B. 1995;4:194–199

17. Bond CD, Hennrikus WL, Della Maggiore E. Prospective evaluation of
newborn soft tissue hip clicks with ultrasound. J Pediatr Orthop. 1997;
17:199–201

18. Bialik V, Wiener F, Benderly A. Ultrasonography and screening in
developmental displacement of the hip. J Pediatr Orthop B. 1992;1:51–54

19. Castelein R, Sauter A. Ultrasound screening for congenital dysplasia of
the hip in newborns: its value. J Pediatr Orthop. 1988;8:666–670

20. Clarke NMP, Harcke HT, McHugh P, Lee MS, Borns PF, MacEwen GP.
Real-time ultrasound in the diagnosis of congenital dislocation and
dysplasia of the hip. J Bone Joint Surg Br. 1985;67:406–412

21. Garvey M, Donoghue V, Gorman W, O’Brien N, Murphy J. Radio-
graphic screening at four months of infants at risk for congenital hip
dislocation. J Bone Joint Surg Br. 1992;74:704–707

22. Langer R. Ultrasonic investigation of the hip in newborns in the diag-
nosis of congenital hip dislocation: classification and results of a screen-
ing program. Skeletal Radiol. 1987;16:275–279

904 EARLY DETECTION OF DEVELOPMENTAL DYSPLASIA OF THE HIP
 at Amer Acad of Pediatrics on January 14, 2013pediatrics.aappublications.orgDownloaded from 



130 SECTION 1/CLINICAL PRACTICE GUIDELINES

23. Rosendahl K, Markestad T, Lie RT. Ultrasound screening for develop-
mental dysplasia of the hip in the neonate: the effect on treatment rate
and prevalence of late cases. Pediatrics. 1994;94:47–52

24. Terjesen T. Ultrasound as the primary imaging method in the diagnosis
of hip dysplasia in children aged �2 years. J Pediatr Orthop B. 1996;5:
123–128

25. Vedantam R, Bell M. Dynamic ultrasound assessment for monitoring of
treatment of congenital dislocation of the hip. J Pediatr Orthop. 1995;15:
725–728

26. Graf R. Classification of hip joint dysplasia by means of sonography.
Arch Orthop Trauma Surg. 1984;102:248–255

27. Berman L, Klenerman L. Ultrasound screening for hip abnormalities:
preliminary findings in 1001 neonates. Br Med J (Clin Res Ed). 1986;293:
719–722

28. Castelein R, Sauter A, de Vlieger M, van Linge B. Natural history of
ultrasound hip abnormalities in clinically normal newborns. J Pediatr
Orthop. 1992;12:423–427

29. Clarke N. Sonographic clarification of the problems of neonatal hip
stability. J Pediatr Orthop. 1986;6:527–532

30. Eddy DM. The confidence profile method: a Bayesian method for as-
sessing health technologies. Operations Res. 1989;37:210–228

31. Howard RA, Matheson JE. Influence diagrams. In: Matheson JE, ed.
Readings on the Principles and Applications of Decision Analysis. Menlo
Park, CA: Strategic Decisions Group; 1981:720–762

32. Nease RF, Owen DK. Use of influence diagrams to structure medical
decisions. Med Decis Making. 1997;17:265–275

33. Guyatt GH, Sackett DL, Sinclair JC, Hayward R, Cook DJ, Cook RJ.
Users’ guide to the medical literature, IX: a method for grading health
care recommendations. JAMA. 1995;274:1800–1804

34. Gelman A, Carlin JB, Stern HS, Rubin DB. Bayesian Data Analysis.
London, UK: Chapman and Hall; 1997

35. Spiegelhalter D, Thomas A, Best N, Gilks W. BUGS 0.5: Bayesian Infer-
ence Using Gibbs Sampling Manual, II. Cambridge, MA: MRC Biostatistics
Unit, Institute of Public Health; 1996. Available at: http://www.mrc-
bsu.cam.ac.uk/bugs/software/software.html

36. Fiddian NJ, Gardiner JC. Screening for congenital dislocation of the hip
by physiotherapists: results of a ten-year study. J Bone Joint Surg Br.
1994;76:458–459

37. Dunn P, Evans R, Thearle M, Griffiths H, Witherow P. Congenital
dislocation of the hip: early and late diagnosis and management com-
pared. Arch Dis Child. 1992;60:407–414

38. Holen KJ, Tegnander A, Terjesen T, Johansen OJ, Eik-Nes SH. Ultra-
sonographic evaluation of breech presentation as a risk factor for hip
dysplasia. Acta Paediatr. 1996;85:225–229

39. Jones D, Powell N. Ultrasound and neonatal hip screening: a prospec-
tive study of “high risk” babies. J Bone Joint Surg Br. 1990;72:457–459

40. Teanby DN, Paton RW. Ultrasound screening for congenital dislocation
of the hip: a limited targeted programme. J Pediatr Orthop. 1997;17:
202–204

41. Tonnis D, Storch K, Ulbrich H. Results of newborn screening for CDH

with and without sonography and correlation of risk factors. J Pediatr
Orthop. 1990;10:145–152

42. Pauker SG, Kassirer JP. The threshold approach to clinical decision
making. N Engl J Med. 1980;302:1109–1117

43. Bower C, Stanley F, Morgan B, Slattery H, Stanton C. Screening for
congenital dislocation of the hip by child-health nurses in western
Australia. Med J Aust. 1989;150:61–65

44. Franchin F, Lacalendola G, Molfetta L, Mascolo V, Quagliarella L.
Ultrasound for early diagnosis of hip dysplasia. Ital J Orthop Traumatol.
1992;18:261–269

ADDENDUM TO REFERENCES FOR THE DDH
GUIDELINE

New information is generated constantly. Specific
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ABSTRACT

Objective. To create a recommendation for pediatricians 
and other primary care providers about their role as 
screeners for detecting developmental dysplasia of the 
hip (DDH) in children. 
 Patients. Theoretical cohorts of newborns. 
 Method. Model-based approach using decision analy-
sis as the foundation. Components of the approach 
include the following: 
 Perspective: Primary care provider. 
 Outcomes: DDH, avascular necrosis of the hip (AVN). 
 Options: Newborn screening by pediatric examina-
tion; orthopaedic examina tion; ultrasonographic exami-
nation; orthopaedic or ultrasonographic examination 
by risk factors. Intercurrent health supervision-based 
screening. 
 Preferences: 0 for bad outcomes, 1 for best outcomes. 
 Model: Influence diagram assessed by the Sub com-
mittee and by the methodology team, with critical feed-
back from the Subcommittee. 
 Evidence Sources: Medline and EMBASE search of the 
research literature through June 1996. Hand search of 
 sentinel journals from June 1996 through March 1997. 
Ancestor search of accepted articles. 
 Evidence Quality: Assessed on a custom subjective 
scale, based primarily on the fit of the evidence to the 
decision model. 
 Results. After discussion, explicit modeling, and cri-
tique, an influence diagram of 31 nodes was created. The 
computer-based and the hand literature searches found 
534 articles, 101 of which were reviewed by 2 or more 
readers. Ancestor searches of these yielded a further  
17 articles for evidence abstraction. Articles came from 
around the globe, although primarily Europe, British 
Isles, Scandinavia, and their descendants. There were  
5 controlled trials, each with a sample size less than 40. 
The remainder were case series. Evidence was available 
for 17 of the desired 30 probabilities. Evidence quality 
ranged primarily between one third and two thirds of 
the maximum attainable score (median: 10–21; interquar-
tile range: 8–14). 
 Based on the raw evidence and Bayesian hierarchical 
meta-analyses, our estimate for the incidence of DDH 
revealed by physical examination  performed by pedia-
tricians is 8.6 per 1000; for orthopaedic screening, 11.5;  
for ultrasonography, 25. The odds ratio for DDH, given 
breech delivery, is 5.5; for female sex, 4.1; for positive 
family history, 1.7, although this last factor is not statis-
tically significant. Postneonatal cases of DDH were 
divided into mid-term (younger than 6 months of age) 
and late-term (older than 6 months of age). Our esti-
mates for the mid-term rate for screening by pediatri-
cians is 0.34/1000 children screened; for orthopaedists, 
0.1; and for ultrasonography, 0.28. Our estimates for 
late-term DDH rates are 0.21/1000 newborns screened by 
pediatricians; 0.08, by orthopaedists; and 0.2 for ultraso-
nography. The rates of AVN for children referred before 
6 months of age is estimated at 2.5/1000 infants referred. 
For those referred after 6 months of age, our estimate is 
109/1000 referred infants. 

 The decision model (reduced, based on available evi-
dence) suggests that orthopaedic screening is optimal, 
but because orthopaedists in the published studies and 
in practice would differ, the supply of orthopaedists is 
relatively limited, and the difference between  
orthopaedists and pediatricians is statistically insignif- 
cant, we conclude that pediatric screening is to be 
rec ommended. The place of ultrasonography in the  
screening process remains to be defined because there 
are too few data about postneonatal diagnosis by ultra-
sonographic screening to permit definitive recommen-
dations. These data could be used by others to refine the 
conclusions based on costs, parental preferences, or 
physician style. Areas for research are well defined by 
our model-based approach. Pediatrics 2000;105(4). URL: 
http://www.pediatrics.org/cgi/content/full/105/4/e57; 
keywords: developmental dysplasia of the hip, avascular 
necrosis of the hip, newborn. 

I. GUIDELINE METHODS

A. Decision Model 

The steps required to build the model were taken with the 
Subcommittee as a whole, with individuals in the group, 
and with members of the methodology team. Agreement 
on the model was sought from the Subcommittee as a 
whole during face-to-face meetings. 

  1. Perspective 
     Although there are a number of perspectives to take 

in this problem (parental, child’s, societal, and pay-
er’s), we opted for the view of the practicing  clinician: 
What are the clinician’s obligations, and what is the 
best strategy for the clinician? This choice of perspec-
tive meant that the focus would be on screening for 
developmental dysplasia of the hip (DDH) and obvi-
ated the need to review the evidence for efficacy or 
effectiveness of specific strategies. 

  2. Context 
     The target child is a full-term newborn with no obvi-

ous orthopaedic abnormalities. Children with such 
findings would be referred to an orthopaedist, obviat-
ing the need for a practice parameter. 

  3. Options 
     We focused on the following options: screening by 

physical examination (PE) at birth by a pediatri-
cian, orthopaedist, or other care provider; ultraso-
nographic screening at birth; and episodic screening 
during health supervision. Treatment options are not 
included. 

       We also included in our model a wide range of 
options for managing the screening process during  
the first year of life when the newborn screening  
was negative. 

  4. Outcomes 
     Our focus is on dislocated hips at 1 year of age as 

the major morbidity of the disease and on avascular 
necrosis of the hip (AVN), as the primary sentinel 
complication of DDH therapy. 
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       Ideally, we would have a “gold standard” that 
would define DDH at any point in time, much as 
cardiac output can be obtained from a pulmonary-
artery catheter. How ever, no gold standard exists. 
Therefore, we defined our outcomes in terms of the 
process of care: a pediatrician and an ultrasonogra-
pher perform initial or confirmatory examinations 
and refer the patient, whereas the orthopaedist treats 
the patient. It is the treatment that has the greatest 
effect on postneonatal DDH or on complications, 
so we focus on that intermediate outcome, rather 
than the orthopaedist’s stated diagnosis. We opera-
tionalized the definitions of these outcomes for use 
in abstracting the data from articles. A statement 
that a “click” was found on PE was considered to 
refer to an intermediate result, unless the authors 
defined their “click” in terms of our definition of 
a positive examination. Dynamic ultrasonographic 
examinations include those of Harcke et al, and static 
refers primar ily to that of Graf. The radiologic focus 
switches from ultrasonography to plain radiographs 
after 4 months of age, in keeping with the develop-
ment of the femoral head. 

  5. Decision Structure 
     We used an influence diagram to represent the 

decision model. In this representation, nodes refer 
to actions to be taken or to states of the world (the 
patient) about which we are uncertain. We devoted 
substantial effort to the construction of a model that 
balanced the need to represent the rich array of possi-
ble screening pathways with the need to be parsimo-
nious. We constructed the master influence diagram 
and determined its construct validity through con-
sensus by the Subcommittee before data abstraction. 
However, the available evidence could specify only a 
portion of the diagram. The missing components sug-
gest research questions that need to be posed. 

  6. Probabilities 
     The purpose of the literature review was to provide 

the probabilities required by the decision model. The 
initial number of individual probabilities was 55. 
(Sensitivity and specificity for a single truth-indicator 
pair are counted as a single probability because they 
are garnered from the same table.) Although this is 
a large number of parameters, the structure of the 
model helped the team of readers. As 1 reader said, 
referring to the influence diagram, “Because we did 
the picture together, it was easy to find the param-
eters.” What follows are some operational rules for 
matching the data to our parameters. The list is not 
complete. If an orthopaedic clinic worked at case 
finding, we used our judgment to determine whether 
to accept such reports as representing a population 
incidence.

       Risk factors were included generally only if a true 
con trol group was used for comparison. For post-
neonatal diagnoses, no study we reviewed included 
the examination of all children without DDH, say,  
1 year of age, so there is always the possibility of 
missed cases (false-negative diagnoses) in the screen, 

which leads to a falsely elevated estimate of the 
denominator. For studies originating in referral clin-
ics, the data on the reasons for referrals were not 
usable for our purposes. 

  7. Preferences 
     Ideally, we would have cost data for the options, as 

well as patient data on the human burden of therapy 
and of DDH itself. We have deferred these assess-
ments to later research. Therefore, we assigned a 
preference score of 0 to DDH at 1 year of age and 1 to 
its absence; for AVN, we assigned 0 for presence at 1 
year of age and 1 for absence at 1 year of age. 

B. Literature Review 
For the literature through May 1995, the following sources 
were searched: Books in Print, CAT-LINE, Current 
Contents, EMBASE, Federal Research in Progress, Health 
Care Standards, Health Devices Alerts, Health Planning 
and Administration, Health Services/Technology 
Assessment, International Health Technology Assessment, 
and Medline. Medline and EMBASE were searched 
through June 1996. The search terms used in all databases 
included the following: hip dislocation, congenital; hip 
dysplasia; congenital hip dislocation; developmental dys-
plasia; ultrasonography/adverse effects; and osteonecro-
sis. Hand searches of leading orthopaedic journals were 
performed for the issues from June 1996 to March 1997. 
The bibliographies of journals accepted for use in formu-
lating the practice parameter also were perused. 
 The titles and the abstracts were then reviewed by  
2 members of the methodology team to determine whether 
to accept or reject the articles for use. Decisions were 
reviewed by the Subcommittee, and conflicts were adjudi-
cated. Similarly, articles were read by pairs of reviewers; 
conflicts were resolved in discussion. 
 The focus of the data abstraction process was on data 
that would provide evidence for the probabilities required 
by the decision model. 
 As part of the literature abstraction process, the evi-
dence quality in each article was assessed. The scoring 
process was based on our decision model and involved 
traditional epidemiologic concerns, like outcome defini-
tion and bias of ascertainment, as well as influence–dia-
gram-based concerns, such as how well the data fit into 
the model. 
 Cohort definition: Does the cohort represented by the 
denominator in the study match a node in our influence 
diagram? Does the cohort represented by the numerator 
match a node in our influence diagram? The closer the 
match, the more confident we are that the reported data 
provide good evidence of the conditional probability 
implied by the arrow between the corresponding nodes in 
the influence diagram. 
 Path: Does the implied path from denominator to 
numerator lead through 1 or more nodes of the influ-
ence diagram? The longer the path, the more likely that 
uncontrolled biases entered into the study, making us less 
confident about accepting the raw data as a conditional 
probability in our model. Assignment and comparison: 
Was there a control group? How was assignment made to  
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experimental or control arms? A randomized, controlled 
study provides the best quality evidence. 
 Follow-up: Were patients with positive and negative 
initial findings followed up? The best studies should have 
data on both. 
 Outcome definition: Did the language of the outcome 
definitions (PE, orthopaedic examination, ultrasonogra-
phy, and radiography) match ours, and, in particular, 
were PE findings divided into 3 categories or 2? The closer  
the definition to ours, the more we could pool the data. 
Studies with only 2 categories do not help to distinguish 
clicks from “clunks.” 
 Ascertainment: When the denominator represented more 
than 1 node, to what degree was the denominator a mix of 
nodes? The smaller the contamination, the more confident 
we were that the raw data represented a desired condi-
tional probability. 
 Results: Did the results fill an entire table or were data 
missing? This is related to the follow-up category but is 
more general. 

C. Synthesis of Evidence 
There are 3 levels of evidence synthesis. 
1. Listing evidence for individual probabilities 
2. Summarizing evidence across probabilities 
3.  Integrating the pooled evidence for individual prob-

abilities into the decision model 
A list of evidence for an individual probability (or arc) is 
called an evidence table and provides the reader a look at 
the individual pieces of data. The probabilities are sum-
marized in 3 ways: by averaging, by averaging weighted 
by sample size (pooled), and by meta-analysis. We chose 
Bayesian meta-analytic techniques, which allow the rep-
resentation of prior belief in the evidence and provide 
an explicit portrayal of the uncertainty of our conclu-
sions. The framework we used was that of a hierarchical 
Bayesian model, similar to the random effects model in 
traditional meta-analysis. In this hierarchical model, each 
study has its own parameter, which, in turn, is sampled 
from a wider population parameter. Because there are 2 
stages (ie, population to sample and sample to observa-
tion), and, therefore, the population parameter of interest 
is more distant from the data, the computed estimates 
in the population parameters are, in general, less certain 
(wider confidence interval) than simply pooling the data 
across studies. This lower certainty is appropriate in the 
DDH content area because the studies vary so widely in 
their raw estimates because of the range in time and geog-
raphy over which they were performed. In the Bayesian 
model, the observations were assumed to be Poisson dis-
tributed, given the study DDH rates. Those rates, in turn, 
were assumed to be Gamma distributed, given the popu-
lation rate. The prior belief on that rate was set as Gamma 
(∝, ß), with mean ∝/ß, and variance ∝/ß2 (as defined in 
the BUGS software). In this parameterization, ∝ has the 
semantics closest to that of location, and ß has the seman-
tics of certainty: the higher its value, the narrower the 
distribution and the more certain we are of the estimate. 
The parameter, ∝, was modeled as Exponential (1), and ß, 
as Gamma (0.01, 1), with a mean of 0.01. Together, these 
correspond to a prior belief in the rate of a mean of 100 per 

1000, and a standard deviation (SD) of 100, representing 
ignorance of the true rate. 
 As an example of interpretation, for pediatric newborn 
screening, the posterior ∝ was 1.46, and the posterior ß 
was 0.17, to give a posterior rate of 8.6/1000, with a vari-
ance of 50, or an SD of 7.1. The value of ß rose from 0.01 to 
0.17, indicating a higher level of certainty. 
 The Bayesian confidence interval is the narrowest inter-
val that contains 95% of the area under the posterior-belief 
curve. The confidence interval for the prior curve is 2.53 to 
370. The confidence interval for the posterior curve is 0.25 
to 27.5, a significant shrinking and increase in certainty 
but still broad. 
 The model for the odds ratios is more complicated and  
is based on the Oxford data set and analysis in the  
BUGS manual.

D. Thresholds
In the course of discussions about results, the Sub com-
mittee was surveyed about the acceptable risks of DDH 
for different levels of interventions. 

E. Recommendations 
Once the evidence and thresholds were obtained, a deci-
sion tree was created from the evidence available and was 
reviewed by the Subcommittee. In parallel, a consensus 
guideline (flowchart) was created. The Subcommittee 
evaluated whether evidence was available for links within 
the guidelines, as well as their strength of consensus. The 
decision tree was evaluated to check consistency of the 
evidence with the conclusions. 

F. “Cost”-Effectiveness Ratios 
To integrate the results, we defined cost-effectiveness 
ratios, in which cost was excess neonatal referrals or 
excess cases of AVNs, and effectiveness was a decrease 
in the number of later cases. The decision tree from sec-
tion E (“Recommendations”) was used to calculate the 
expected outcomes for each of pediatric, orthopaedic, and 
ultrasonographic strategies. Pediatric strategy was used as 
the baseline, because its neonatal screening rate was the 
lowest. The cost-effectiveness ratios then were calculated 
as the quotient of the difference in cost and the difference 
in effect. 

RESULTS 
A. Articles 
The peak number of articles is for 1992, with 10 articles. 
The articles are from sites all over the world, although the 
Nordic, Anglo-Saxon, and European communities and 
their descendants are the most represented. 

B. Evidence 
By traditional epidemiologic standards, the quality of 
evidence in this set of articles is uniformly low. There are  
few controlled trials and few studies in which infants 
with negative results on their newborn examinations are 
followed up. (A number of studies attempted to cover all 
possible places where an affected child might have been 
ascertained.) 
 We found data on all chance nodes, for a total of 298 
distinct tables. Decision nodes were poorly represented: 
beyond the neonatal strategy, there were almost no 
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data clarifying the paths for the diagnosis children after 
the newborn period. Thus, although communities like 
those in southeast Norway have a postnewborn screen-
ing program, it is unclear what the program was, and it 
was unclear how many examination results were normal 
before a child was referred to an orthopaedist. 
 The mode is a score of 10, achieved in 16 articles. The 
median is 9.9, with an interquartile range of 8 to 14, sug-
gesting that articles with scores below 8 are poor sources 
of evidence. Note that the maximum achievable quality 
score is 21, so half the articles do not achieve half the maxi-
mum quality score. 
 Graphing evidence quality against publication year 
suggests an improvement in quality over time, as shown 
in Fig 9, but the linear fit through the data is statistically 
indistinguishable from a flat line. (A nonparametric pro-
cedure yields the same conclusion). 
 The studies include 5 in which a comparative arm 
was designed into the study. The remainder are 
divided between prospective and retrospective studies. 
Surprisingly, the evidence quality is not higher in the for-
mer than in the latter (data not shown). 
 Of the 298 data tables, half the data tables relate to the 
following: 
• probabilities of DDH in different screening strategies  
• relative risk of DDH, given risk factors  
• the incidence of postneonatal DDH, and  
• the incidence of AVN. 
 The remainder of our discussion will focus on these 
probabilities. 

C. Evidence Tables 
The evidence table details are found in the appendix of the 
full technical report.

  1. Newborn Screening 
    a. Pediatric Screening 
       There were 51 studies, providing 57 arms, for 

pediatric screening. However, of these, 17 were 
unclear on how the intermediate examinations 
were handled, and, unsurprisingly, their observed 
rates of positivity (clicks) were much higher than 
the studies that distinguished 3 categories, as we 
had specified. Therefore, we included only the 34 
studies that used 3 categories. 

         For pediatric screening, the rate is about 8 positive 
cases per 1000 examinations. The rates are distrib-
uted almost uniformly between 0 and 20 per 1000. 
All studies represent a large experience: a total of  
2 149 972 subjects. Although their methods may not 
have been the best, the studies demand attention 
simply because of their size. 

         In looking for covariates or confounding vari-
ables, we studied the relationship between posi-
tivity rate and the independent variables, year of 
publication, evidence quality, and sample size. 
Year and evidence quality show a positive effect: 
the higher the year (slope: 0.2; P 5 .018) or evidence 
quality (slope: 0.6; P 5 .046), the higher the observed 
rate. A model with both factors has evidence that 
suggests that most of the effect is in the factor, year 

(slope for year: 0.08; P 5 .038; slope for quality of 
evidence: 0.49; P 5 .09). Note that a regression using 
evidence quality is improper, because our evidence 
scale is not properly ratio (eg, the distance between 
6 and 7 is not necessarily equivalent to the distance 
between 14 and 15), but the regression is a useful 
exploratory device. 

    b. Orthopaedic Screening 
       Evidence was found in 25 studies. Three studies 

provided 2 arms each. 
         The positivity rate for orthopaedic screening is 

between 7 and 11/1000. One outlier study, with 
an observed rate of more than 300/1000, skews the 
unweighted and meta-analytic averages. The esti-
mate (between 7.1 and 11) is just below that of pedi-
atric screening and is statistically indistinguishable. 
Note, however, that a fair number of studies have 
rates near 22/1000 or higher. 

         Unlike with pediatric screening, there are no cor-
relations with other factors. 

    c. Ultrasonographic Screening 
       Evidence was found in 17 studies, each providing 

a single arm. 
         The rate for ultrasonographic screening is 

20/1000 or more. Although the estimates are sensi-
tive to pooling and to the outlier, the positivity rate 
is clearly higher than in either PE strategy. There 
are no correlating factors. In particular, studies that 
use the Graf method 2 or those that use the method 
of Harcke et al show comparable rates. 

  2. Postneonatal Cases 
     We initially were interested in all postneonatal diag-

noses of DDH. However, the literature did not pro-
vide data within the narrow time frames initially 
specified for our model. Based on the data that were 
available, we considered 3 classes of postneonatal 
DDH: DDH diagnosed after 12 months of age (“late-
term”), DDH diagnosed between 6 and 12 months 
of age (“mid-term”), and DDH diagnosed before 6 
months of age. There were few data for the latter 
group, which often was combined with the newborn 
screening programs. Therefore, we collected data on 
only the first 2 groups.

    a. After Pediatric Screening 
       Evidence was found in 24 studies. The study by 

Dunn and O’Riordan provided 2 arms. It is diffi-
cult to discern an estimate rate for mid-term DDH, 
because the study by Czeizel et al is such an outlier, 
with a rate of 3.73/1000, and because the weighted 
and unweighted averages also differ greatly. The 
meta-analytic estimate of 0.55/1000 seems to be an 
upper limit. 

         The late-term rate is easier to estimate at 
~0.3/1000. Although it is intuitive that the late-
term rate should be lower than the mid-term rate, 
our data do not allow us to draw that conclusion. 
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    b. After Orthopaedic Screening 
       There were only 4 studies. The rates were compa-

rable for mid- and late-term: 0.1/1000 newborns. A 
meta-analytic estimate was not calculated. 

    c. After Ultrasonographic Screening 
       Only 1 study, by Rosendahl et al is available; it 

reported rates for infants with and without initial 
risk factors (eg, family history and breech presenta-
tion). The mid-term rate was 0.28/1000 newborns 
in the non-risk group, and the late-term rate was 
0/1000 in the same group. 

  3. AVN After Treatment 
     For these estimates, we grouped together all treat-

ments, because from the viewpoint of the referring 
primary care provider, orthopaedic treatment is a 
“black box:” A literature synthesis that teased apart 
the success and  com plications of particular therapeutic 
strategies is beyond the scope of the present study. 

       The complication rate should depend only on the 
age of the patient at time of orthopaedic referral and 
on the type of treatment received. We report on the 
complication rates for children treated before and 
after 12 months of age. 

    a. After Early Referral 
       There were 17 studies providing evidence. Infants 

were referred to orthopaedists during the newborn 
period in each study except 2. In the study by Pool 
et al, infants were referred during the newborn 
period and before 2 months of age; in the study by 
Sochart and Paton, infants were referred between 2 
weeks and 2 months of age. 

         The range of AVN rates per 1000 infants referred 
was huge, from 0 to 123. The largest rate occurred 
in the study by Pool et al, a sample-based study 
that included later referrals. Its evidence quality 
was 8, within the 7 to 13 interquartile range of the 
other studies in this group. As in earlier tables, the 
meta-analytic estimate lies between the average 
and weighted (pooled) average of the studies. 

    b. After Later Referral 
       Evidence was obtained from 6 studies. Some of 

the studies included children referred during the 
newborn period or during the 2-week to 2-month 
period, but even in these, the majority of infants 
were referred later during the first year of life. 

         There were no outlier rates, although the highest 
rate (216/1000 referred children) occurred in the 
study with the oldest referred children in the sam-
ple with children referred who were older than 12 
months of age. One study contributed 5700 patients 
to the analysis, more than half of the 9270 total, so  
its AVN rate of 27/1000 brought the unweighted  
rate of 116/1000 to 54. A meta-analytic estimate 
was not computed. 

  4. Risk Factors 
     A number of factors are known to predispose infants 

to DDH. We sought evidence for 3 of these: sex, 
obstetrical position at birth, and family history. 
Studies were included in these analyses only if a 

control group could be ascertained from the available 
study data. 

       The key measure is the odds ratio, an estimate of 
the  relative risk. The meaning of the odds ratio is that 
if the DDH rate for the control group is known, then 
the DDH rate for the at-risk group is the product of 
the control-group DDH rate and the odds ratio for 
the risk factor. An odds ratio statistically significantly 
greater than 1 indicates that the factor is a risk factor. 

       The Bayesian meta-analysis produces estimates 
between the average of the odds ratios and the 
pooled odds ratio and is, therefore, the estimate we 
used in our later analyses. 

    a. Female 
       The studies were uniform in discerning a risk to 

girls ~4 times that of boys for being diagnosed with 
DDH. This risk was seen in all 3 screening environ-
ments. 

    b. Breech 
       The studies for breech also were confident in find-

ing a risk for breech presentation, on the order of 
fivefold. One study found breech presentation to 
be  protective, but the study was relatively small  
and used ultrasonography rather than PE as its 
outcome measure. 

    c. Family History 
       Although some studies found family history to be 

a risk factor, the range was wide. The confidence 
intervals for the pooled odds ratio and for the 
Bayesian analysis  contained 1.0, suggesting that 
family history is not an independent risk factor 
for DDH. However, because of traditional concern 
with this risk factor, we kept it in our further con-
siderations. 

D. Evidence Summary and Risk Implications 
 To bring all evidence tables together, we constructed a 
summary table, which contains the estimates we chose for 
our recommendations. The intervals are asymmetric, in 
keeping with the intuition that rates near zero cannot be 
negative, but certainly can be very positive. 
 Risk factors are based on the pediatrician population 
rate of 8.6 labeled cases of DDH per 1000 infants screened. 
In the Subcommittee’s discussion, 50/1000 was a cutoff  
for automatic referral during the newborn period. Hence, 
girls born in the breech position are classified in a separate 
category for newborn strategies than infants with other  
risk factors. 
 If we use the orthopaedists’ rate as our baseline, num-
bers suggest that boys without risks or those with a family 
history have the lowest risk; girls  without risks and boys 
born in the breech presen tation have an intermediate risk; 
and girls with a positive family history, and especially 
girls born in the breech presentation, have the highest 
risks. Guidelines that consider risk factors should follow 
these risk profiles. 
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E. Decision Recommendations 
With the evidence synthesized, we can estimate the 
expected results of the target newborn strategies for post-
neonatal DDH and AVN. 
 If a case of DDH is observed in an infant with an ini-
tially negative result of screening by an ortho paedist in 
a newborn screening program, that case is “counted” 
against the orthopaedist strategy. 
 The numbers are combined using a simple decision tree, 
which is not the final tree represented by our influence 
diagram but is a tree that is supported by our evidence. 
The results show that pediatricians diagnose fewer new-
borns with DDH and perhaps have a higher postneonatal 
DDH rate than orthopaedists but one that is comparable to 
ultrasonography (acknowledging that our knowledge of 
postneonatal DDH revealed by ultrasonographic screen-
ing is limited). The AVN rates are comparable with pedia-
trician and ultrasonographic screening and less than with 
orthopaedist screening. 

F. Cost-Effectiveness Ratios 
In terms of excess neonatal referrals, the ratios suggest 
that there is a trade-off: for every case that these strategies 
detect beyond the pediatric strategy, they require more 
than 7000 or 16 000 extra referrals, respectively. 

DISCUSSION
A. Summary 
We derived 298 evidence tables from 118 studies culled 
from a larger set of 624 articles. Our literature review 
captured most in our model-based approach, if not all, of 
the past literature on DDH that was usable. The decision 
model (reduced based on available evidence) suggests 
that orthopaedic screening is optimal, but because ortho-
paedists in the published studies and in practice would 
differ, the supply of orthopaedists is relatively limited, 
and the difference between orthopaedists and pediatri-
cians is relatively small, we conclude that pediatric screen-
ing is to be recommended. The place of ultrasonography 
in the screening process remains to be defined because 
there are too few data about postneonatal diagnosis by 
ultrasonographic screening to permit definitive recom-
mendations. 
 Our conclusions are tempered by the uncertainties 
resulting from the wide range of the evidence. The con-
fidence intervals are wide for the primary parameters. 
The uncertainties mean that, even with all the evidence 
collected from the literature, we are left with large doubts 
about the values of the different parameters. 
 Our data do not bear directly on the issue about the 
 earliest point that any patient destined to have DDH will 
show signs of the disease. Our use of the terms mid-term 
and late-term DDH addresses that ignorance. 
 Our conclusions about other areas of the full decision 
model are more tentative because of the paucity of data 
about the effectiveness of periodicity examinations. Even 
the studies that gave data on mid-term and late-term  
case findings by pediatricians were sparse in their details 
about how the screening was instituted, maintained, or 
 followed up. 

 Our literature search was weakest in addressing the 
European literature, where results about ultrasonography 
are more prevalent. We found, however, that many of the 
seminal articles were republished in English or in a form 
that we could assess. 

B. Specific Issues 

  1. Evidence Quality 
     Our measure of evidence quality is unique, although 

it is based on solid principles of study design and 
decision modeling. In particular, our measure was 
based on the notion that if the data conform poorly to 
how we need to use it, we downgrade its value. 

       However, throughout the analyses, there was never 
a correlation with the results of a study (in terms of 
the values of outcomes) and with evidence quality, 
so we never needed to use the measure for weighting 
the values of the outcome or for culling articles from 
our review. Had this been so, the measures would 
have needed further scrutiny and validation. 

  2. Outliers 
     Perhaps the true surrogates for study quality were 

the outlying values of outcomes. In general, how-
ever, there were few cases in which the outliers 
were clearly the result of poor-quality studies. One 
example is that of the outcomes of pediatric screening 
(1’3), in which the DDH rates in  studies using only  
2 categories were generally higher than those that 
explicitly specified 3 levels of outcomes. 

       Our general justification for using estimates that 
excluded outliers is that the outliers so much drove  
the results that they dominated the conclusion out 
of pro portion to their sample sizes. As it is, our esti-
mates have wide ranges. 

  3. Newborn Screening 
     The set of studies labeled “pediatrician screening” 

includes studies with a  variety of examiners. We 
could not estimate the sensitivity and specificity of 
pediatricians’ examinations versus those of other 
primary care providers versus orthopaedists. There 
are techniques for extracting these measures from 
agreement studies, but they are beyond the scope of 
the present study. It is intuitive that the more cases 
that one examines, the better an examiner one will be, 
regardless of professional title. 

       We were surprised that the results did not show 
a clear difference in results between the Graf and 
Harcke et al ultrasonographic examinations. Our data 
make no statement about the relative advantages 
of these methods for following up children or in 
addressing treatment. 

  4. Postneonatal Cases 
     As mentioned, our data cannot say when a postneo-

natal case is established or, therefore, the best time 
to screen children. We established our initial age 
categories for postneonatal cases based on biology, 
treatment changes, and optimal imaging and exami-
nation strategies. It is frustrating that the data in 
the literature are not organized to match this patho-
physiological way of thinking about DDH. Similarly, 
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as mentioned, the lack of details by authors on the 
methods of intercurrent screening means that we can-
not recommend a preferred method for mid-term or 
late-term screening. 

  5. AVN 
     We used AVN as our primary marker for treatment 

morbidity. We acknowledge that the studies we 
grouped together may reflect different philosophies 
and results of orthopaedic practice. The hierarchical 
meta-analysis treats every study as an individual 
case, and the wide range in our confidence intervals 
reflects the uncertainty that results in grouping dispa-
rate studies together. 

C. Comments on Methods 
This study is unique in its strong use of decision model-
ing at each step in the process. In the end, our results are 
couched in traditional terms (estimated rates of disease 
or morbidity outcomes), although the context is relatively 
non traditional: attaching the estimates to strategies rather 
than to treatments. In this, our study is typical of an effec-
tiveness study, which studied results in the real world, 
rather than of an efficacy study, which examines the bio-
logical effects of a treatment.
 We made strong and recurrent use of the Bayesian hier-
archical meta-analysis. A review of the tables will confirm 
that the Bayesian results were in the same “ballpark” as  
the average and pooled average estimates and had a more 
solid grounding. 
 The usual criticism of using Bayesian methods is that 
they depend on prior belief. The usual response is to show 
that the final estimates are relatively insensitive to the prior 

belief. In fact, for the screening strategies, a wide range 
of prior beliefs had no effect on the estimate. However, 
the prior belief used for the screening strategies—with a 
mean of 100 cases/1000 with a variance of 100—was too 
broad for the postneonatal case and AVN analyses; when 
data were sparse, the prior belief overwhelmed the data. 
For instance, in late-term DDH revealed by orthopaedic 
screening (53 30), in an analysis not shown, the posterior 
estimate from the 4 studies was a rate of 0.345 cases per 
1000, despite an average and a pooled average on the 
order of 0.08. Four studies were insufficient to overpower 
a prior belief of 100. 

D. Research Issues 
The place of ultrasonography in DDH screening needs 
more attention, as does the issue of intercurrent pediatri-
cian screening. In the latter case,  society and health care 
systems must assess the effectiveness of education and  
the “return on investment” for educational programs. The 
place of preferences—of the parents, of the clinician—
must be established. 
 We hope that the framework we have delineated—of a 
decision model and of data—can be useful in these future 
research endeavors. 
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Recommendation 1
A.  All newborns are to be screened by physical examina-

tion. (The evidence for this recommendation is good. 
The expert consensus is strong.)

B.  It is recommended that screening be done by a properly 
trained health care provider (eg, physician,  pediatric 
nurse practitioner, physician assistant, or physical ther-
apist). (Evidence for this recommendation is strong.)

C.  Ultrasonography of all newborns is not recommended. 
(Evidence is fair; consensus is strong.)

Recommendation 2
A.  If a positive Ortolani or Barlow sign is found in the 

newborn examination, the infant should be referred 
to an orthopaedist. (The data recommending that all 
those with a positive Ortolani sign be referred to an 
orthopaedist are limited, but expert panel consensus, 
nevertheless, was strong….)

B.  If the results of the physical examination at birth are 
“equivocally” positive (ie, soft click, mild asymmetry, 
but neither an Ortolani nor a Barlow sign is present), 
then a follow-up hip examination by the pediatrician in 
2 weeks is recommended. (Evidence is good; consensus 
is strong.)

Recommendation 3
A.  If the results of the newborn physical examination are 

positive (ie, presence of an Ortolani or a Barlow sign), 
ordering an ultrasonographic examination of the new-
born is not recommended. (Evidence is poor; opinion  
is strong.)

B.  If the results of the newborn physical examination are 
positive, obtaining a radiograph of the newborn’s pel-
vis and hips is not recommended. (Evidence is poor; 
opinion is strong.)

C.  The use of triple diapers when abnormal physical signs 
are detected during the newborn period is not recom-
mended. (Evidence is poor; opinion is strong.)

Recommendation 4
If the results of the physical examination are positive (eg, 
positive Ortolani or Barlow sign) at 2 weeks, refer to an 
orthopaedist. (Evidence is strong; consensus is strong.)

Recommendation 5
If at the 2-week examination the Ortolani and Barlow 
signs are absent but physical findings raise suspicions, 
consider referral to an orthopaedist or request ultrasonog-
raphy at age 3 to 4 weeks.

Recommendation 6
If the results of the physical examination are negative at  
2 weeks, follow-up is recommended at the scheduled 
well-baby periodic examinations. (Evidence is good; con-
sensus is strong.)

Recommendation 7
Risk factors. If the results of the newborn examination 
are negative (or equivocally positive), risk factors may be 
considered. The following recommendations are made 
(evidence is strong; opinion is strong):
A.  Girl (newborn risk of 19/1000). When the results of 

the newborn examination are negative or equivocally 
positive, hips should be reevaluated at 2 weeks of age.  
If negative, continue according to the periodicity 
schedule; if positive, refer to an orthopaedist or for 
ultrasonography at 3 weeks of age.

B.  Infants with a positive family history of DDH (newborn 
risk for boys of 9.4/1000 and for girls, 44/1000). When 
the results of the newborn examination in boys are nega-
tive or equivocally positive, hips should be reevaluated 
at 2 weeks of age. If negative, continue according to the 
periodicity schedule; if positive, refer to an ortho pae-
dist or for ultrasonography at 3 weeks of age. In girls, 
the absolute risk of 44/1000 may exceed the pediatri-
cian’s threshold to act, and imaging with an ultrasono-
graphic examination at 6 weeks of age or a radiograph 
of the pelvis at 4 months of age is  recommended.

C.  Breech presentation (newborn risk for boys of 26/1000 
and for girls, 120/1000). For negative or equivocally 
positive newborn examinations, the infant should  
be reevaluated at regular intervals (according to  
the periodicity schedule) if the examination results 
remain negative.

Recommendation 8
Periodicity. The hips must be examined at every well-baby 
visit according to the recommended periodicity schedule 
for well-baby examinations (2–4 days for newborns dis-
charged in less than 48 hours after delivery, by 1 month,  
2 months, 4 months, 6 months, 9 months, and 12 months 
of age).

Dysplasia of the Hip Clinical Practice Guideline 
Quick Reference Tools

• Recommendation Summary
 — Early Detection of Developmental Dysplasia of the Hip
• ICD-9-CM/ICD-10-CM Coding Quick Reference for Dysplasia of the Hip
• AAP Patient Education Handout
 — Hip Dysplasia (Developmental Dysplasia of the Hip)

Recommendation Summary 
Early Detection of Developmental Dysplasia of the Hip
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Coding Quick Reference for Dysplasia of the Hip

ICD-9-CM ICD-10-CM

755.63  Dysplasia, hip, 
congenital

Q65.89  Other specified congenital deformities of hip
Q65.0-  Congenital dislocation of hip, unilateral
Q65.1   Congenital dislocation of hip, bilateral
Q65.2   Congenital dislocation of hip, unspecified
Q65.3-  Congenital partial dislocation of hip, unilateral
Q65.4  Congenital partial dislocation of hip, bilateral
Q65.5  Congenital partial dislocation of hip, unspecified
Q65.6  Congenital unstable hip (Congenital dislocatable hip)

ICD-10-CM Symbol: “-” Requires a fifth digit: 0 = unspecified; 1 = right; 2 = left
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Hip dysplasia (developmental dysplasia of the hip) is a condition in which a
child’s upper thighbone is dislocated from the hip socket. It can be present at
birth or develop during a child’s first year of life.

Hip dysplasia is not always detectable at birth or even during early infancy.
In spite of careful screening of children for hip dysplasia during regular well-
child exams, a number of children with hip dysplasia are not diagnosed until
after they are 1 year old.

Hip dysplasia is rare. However, if your baby is diagnosed with the
condition, quick treatment is important.

What causes hip dysplasia? 
No one is sure why hip dysplasia occurs (or why the left hip dislocates more
often than the right hip). One reason may have to do with the hormones a 
baby is exposed to before birth. While these hormones serve to relax muscles
in the pregnant mother’s body, in some cases they also may cause a baby’s
joints to become too relaxed and prone to dislocation. This condition often
corrects itself in several days, and the hip develops normally. In some cases,
these dislocations cause changes in the hip anatomy that need treatment.

Who is at risk?
Factors that may increase the risk of hip dysplasia include
• Sex—more frequent in girls
• Family history—more likely when other family members have had 

hip dysplasia
• Birth position—more common in infants born in the breech position
• Birth order—firstborn children most at risk for hip dysplasia 

Detecting hip dysplasia
Your pediatrician will check your newborn for hip dysplasia right after birth 
and at every well-child exam until your child is walking normally.

During the exam, your child’s pediatrician will carefully flex and rotate 
your child’s legs to see if the thighbones are properly positioned in the hip
sockets. This does not require a great deal of force and will not hurt your baby.

Your child’s pediatrician also will look for other signs that may suggest a
problem, including
• Limited range of motion in either leg
• One leg is shorter than the other
• Thigh or buttock creases appear uneven or lopsided

If your child’s pediatrician suspects a problem with your child’s hip,
you may be referred to an orthopedic specialist who has experience treating
hip dysplasia.

Treating hip dysplasia
Early treatment is important. The sooner treatment begins, the simpler it will be.
In the past parents were told to double or triple diaper their babies to keep the
legs in a position where dislocation was unlikely. This practice is not recom-
mended. The diapering will not prevent hip dysplasia and will only delay effec-
tive treatment. Failure to treat this condition can result in permanent disability.

If your child is diagnosed with hip dysplasia
before she is 6 months old, she will most likely be
treated with a soft brace (such as the Pavlik har-
ness) that holds the legs flexed and apart to allow
the thighbones to be secure in the hip sockets.

The orthopedic consultant will tell you
how long and when your baby will need to
wear the brace. Your child also will be exam-
ined frequently during this time to make sure
that the hips remain normal and stable.

In resistant cases or in older children,
hip dysplasia may need to be treated with
a combination of braces, casts, traction,
or surgery. Your child will be admitted to
the hospital if surgery is necessary. After
surgery, your child will be placed in a
hip spica cast for about 3 months. A hip
spica cast is a hard cast that immobilizes the hips and keeps them in the
correct position. When the cast is removed, your child will need to wear a
removable hip brace for several more months.

The information contained in this publication should not be used as a substitute for the medical care and
advice of your pediatrician. There may be variations in treatment that your pediatrician may recommend
based on individual facts and circumstances.

Hip Dysplasia
(Developmental Dysplasia of the Hip)

Pavlik Harness
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Remember
If you have any concerns about your child’s walking, talk with his
pediatrician. If the cause is hip dysplasia, prompt treatment is important.

The American Academy of Pediatrics is an organization of 60,000 primary care pediatricians, pediatric medical subspecialists,
and pediatric surgical specialists dedicated to the health, safety, and well-being of infants, children, adolescents, and young adults.

American Academy of Pediatrics 
Web site—www.aap.org
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Febrile Seizures: Clinical Practice Guideline for the
Long-term Management of the Child With Simple
Febrile Seizures
Steering Committee on Quality Improvement and Management, Subcommittee on Febrile Seizures

ABSTRACT
Febrile seizures are the most common seizure disorder in childhood, affecting 2%
to 5% of children between the ages of 6 and 60 months. Simple febrile seizures are
defined as brief (�15-minute) generalized seizures that occur once during a
24-hour period in a febrile child who does not have an intracranial infection,
metabolic disturbance, or history of afebrile seizures. This guideline (a revision of
the 1999 American Academy of Pediatrics practice parameter [now termed clinical
practice guideline] “The Long-term Treatment of the Child With Simple Febrile
Seizures”) addresses the risks and benefits of both continuous and intermittent
anticonvulsant therapy as well as the use of antipyretics in children with simple
febrile seizures. It is designed to assist pediatricians by providing an analytic
framework for decisions regarding possible therapeutic interventions in this pa-
tient population. It is not intended to replace clinical judgment or to establish a
protocol for all patients with this disorder. Rarely will these guidelines be the only
approach to this problem. Pediatrics 2008;121:1281–1286

The expected outcomes of this practice guideline include:

1. optimizing practitioner understanding of the scientific basis for using or avoid-
ing various proposed treatments for children with simple febrile seizures;

2. improving the health of children with simple febrile seizures by avoiding
therapies with high potential for adverse effects and no demonstrated ability to
improve children’s long-term outcomes;

3. reducing costs by avoiding therapies that will not demonstrably improve children’s long-term outcomes; and

4. helping the practitioner educate caregivers about the low risks associated with simple febrile seizures.

The committee determined that with the exception of a high rate of recurrence, no long-term effects of simple
febrile seizures have been identified. The risk of developing epilepsy in these patients is extremely low, although
slightly higher than that in the general population. No data, however, suggest that prophylactic treatment of children
with simple febrile seizures would reduce the risk, because epilepsy likely is the result of genetic predisposition rather
than structural damage to the brain caused by recurrent simple febrile seizures. Although antipyretics have been
shown to be ineffective in preventing recurrent febrile seizures, there is evidence that continuous anticonvulsant
therapy with phenobarbital, primidone, or valproic acid and intermittent therapy with diazepam are effective in
reducing febrile-seizure recurrence. The potential toxicities associated with these agents, however, outweigh the
relatively minor risks associated with simple febrile seizures. As such, the committee concluded that, on the basis of
the risks and benefits of the effective therapies, neither continuous nor intermittent anticonvulsant therapy is
recommended for children with 1 or more simple febrile seizures.

INTRODUCTION
Febrile seizures are seizures that occur in febrile children between the ages of 6 and 60 months who do not have an
intracranial infection, metabolic disturbance, or history of afebrile seizures. Febrile seizures are subdivided into 2
categories: simple and complex. Simple febrile seizures last for less than 15 minutes, are generalized (without a focal
component), and occur once in a 24-hour period, whereas complex febrile seizures are prolonged (�15 minutes), are
focal, or occur more than once in 24 hours.1 Despite the frequency of febrile seizures (2%–5%), there is no unanimity
of opinion about management options. This clinical practice guideline addresses potential therapeutic interventions
in neurologically normal children with simple febrile seizures. It is not intended for patients with complex febrile
seizures and does not pertain to children with previous neurologic insults, known central nervous system abnor-
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malities, or a history of afebrile seizures. This clinical
practice guideline is a revision of a 1999 American Acad-
emy of Pediatrics (AAP) clinical practice parameter, “The
Long-term Treatment of the Child With Simple Febrile
Seizures.”2

For a child who has experienced a simple febrile
seizure, there are potentially 4 adverse outcomes that
theoretically may be altered by an effective therapeutic
agent: (1) decline in IQ; (2) increased risk of epilepsy; (3)
risk of recurrent febrile seizures; and (4) death. Neither
a decline in IQ, academic performance or neurocognitive
inattention nor behavioral abnormalities have been
shown to be a consequence of recurrent simple febrile
seizures.3 Ellenberg and Nelson4 studied 431 children
who experienced febrile seizures and observed no sig-
nificant difference in their learning compared with sib-
ling controls. In a similar study by Verity et al,5 303
children with febrile seizures were compared with con-
trol children. No difference in learning was identified,
except in those children who had neurologic abnormal-
ities before their first seizure.

The second concern, increased risk of epilepsy, is
more complex. Children with simple febrile seizures
have approximately the same risk of developing epilepsy
by the age of 7 years as does the general population (ie,
1%).6 However, children who have had multiple simple
febrile seizures, are younger than 12 months at the time
of their first febrile seizure, and have a family history of
epilepsy are at higher risk, with generalized afebrile sei-
zures developing by 25 years of age in 2.4%.7 Despite
this fact, no study has demonstrated that successful
treatment of simple febrile seizures can prevent this later
development of epilepsy, and there currently is no evi-
dence that simple febrile seizures cause structural dam-
age to the brain. Indeed, it is most likely that the in-
creased risk of epilepsy in this population is the result of
genetic predisposition.

In contrast to the slightly increased risk of developing
epilepsy, children with simple febrile seizures have a
high rate of recurrence. The risk varies with age. Chil-
dren younger than 12 months at the time of their first
simple febrile seizure have an approximately 50% prob-
ability of having recurrent febrile seizures. Children
older than 12 months at the time of their first event have
an approximately 30% probability of a second febrile
seizure; of those who do have a second febrile seizure,
50% have a chance of having at least 1 additional recur-
rence.8

Finally, there is a theoretical risk of a child dying
during a simple febrile seizure as a result of documented
injury, aspiration, or cardiac arrhythmia, but to the com-
mittee’s knowledge, it has never been reported.

In summary, with the exception of a high rate of
recurrence, no long-term adverse effects of simple febrile
seizures have been identified. Because the risks associ-
ated with simple febrile seizures, other than recurrence,
are so low and because the number of children who
have febrile seizures in the first few years of life is so
high, to be commensurate, a proposed therapy would
need to be exceedingly low in risks and adverse effects,
inexpensive, and highly effective.

METHODS
To update the clinical practice guideline on the treat-
ment of children with simple febrile seizures, the AAP
reconvened the Subcommittee on Febrile Seizures. The
committee was chaired by a child neurologist and con-
sisted of a neuroepidemiologist, 2 additional child neu-
rologists, and a practicing pediatrician. All panel mem-
bers reviewed and signed the AAP voluntary disclosure
and conflict-of-interest form. The guideline was re-
viewed by members of the AAP Steering Committee on
Quality Improvement and Management; members of the
AAP Sections on Neurology, Pediatric Emergency Med-
icine, Developmental and Behavioral Pediatrics, and
Epidemiology; members of the AAP Committees on Pe-
diatric Emergency Medicine and Medical Liability and
Risk Management; members of the AAP Councils on
Children With Disabilities and Community Pediatrics;
and members of outside organizations including the
Child Neurology Society and the American Academy of
Neurology.

A comprehensive review of the evidence-based liter-
ature published since 1998 was conducted with the aim
of addressing possible therapeutic interventions in the
management of children with simple febrile seizures.
The review focused on both the efficacy and potential
adverse effects of the proposed treatments. Decisions
were made on the basis of a systematic grading of the
quality of evidence and strength of recommendations.

The AAP established a partnership with the Univer-
sity of Kentucky (Lexington, KY) to develop an evidence
report, which served as a major source of information for
these practice-guideline recommendations. The specific
issues addressed were (1) effectiveness of continuous
anticonvulsant therapy in preventing recurrent febrile
seizures, (2) effectiveness of intermittent anticonvulsant
therapy in preventing recurrent febrile seizures, (3) ef-
fectiveness of antipyretics in preventing recurrent febrile
seizures, and (4) adverse effects of either continuous or
intermittent anticonvulsant therapy.

In the original practice parameter, more than 300
medical journal articles reporting studies of the natural
history of simple febrile seizures or the therapy of these
seizures were reviewed and abstracted.2 An additional
65 articles were reviewed and abstracted for the update.
Emphasis was placed on articles that differentiated sim-
ple febrile seizures from other types of seizures, that
carefully matched treatment and control groups, and
that described adherence to the drug regimen. Tables
were constructed from the 65 articles that best fit these
criteria. A more comprehensive review of the literature
on which this report is based can be found in a forth-
coming technical report (the initial technical report can
be accessed at http://aappolicy.aappublications.org/cgi/
content/full/pediatrics;103/6/e86). The technical report
also will contain dosing information.

The evidence-based approach to guideline development
requires that the evidence in support of a recommendation
be identified, appraised, and summarized and that an ex-
plicit link between evidence and recommendations be de-
fined. Evidence-based recommendations reflect the quality
of evidence and the balance of benefit and harm that is
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anticipated when the recommendation is followed. The
AAP policy statement “Classifying Recommendations for
Clinical Practice Guidelines”9 was followed in designating
levels of recommendations (see Fig 1 and Table 1).

RECOMMENDATION
On the basis of the risks and benefits of the effective
therapies, neither continuous nor intermittent anticon-
vulsant therapy is recommended for children with 1 or
more simple febrile seizures.

● Aggregate evidence quality: B (randomized, controlled
trials and diagnostic studies with minor limitations).

● Benefit: prevention of recurrent febrile seizures,
which are not harmful and do not significantly in-
crease the risk for development of future epilepsy.

● Harm: adverse effects including rare fatal hepatotox-
icity (especially in children younger than 2 years who
are also at greatest risk of febrile seizures), thrombo-
cytopenia, weight loss and gain, gastrointestinal dis-
turbances, and pancreatitis with valproic acid and hy-
peractivity, irritability, lethargy, sleep disturbances,
and hypersensitivity reactions with phenobarbital;
lethargy, drowsiness, and ataxia for intermittent diaz-
epam as well as the risk of masking an evolving central
nervous system infection.

● Benefits/harms assessment: preponderance of harm
over benefit.

● Policy level: recommendation.

BENEFITS AND RISKS OF CONTINUOUS ANTICONVULSANT
THERAPY

Phenobarbital
Phenobarbital is effective in preventing the recurrence of
simple febrile seizures.10 In a controlled double-blind
study, daily therapy with phenobarbital reduced the rate
of subsequent febrile seizures from 25 per 100 subjects
per year to 5 per 100 subjects per year.11 For the agent to
be effective, however, it must be given daily and main-
tained in the therapeutic range. In a study by Farwell et
al,12 for example, children whose phenobarbital levels
were in the therapeutic range had a reduction in recur-
rent seizures, but because noncompliance was so high,
an overall benefit with phenobarbital therapy was not
identified.

The adverse effects of phenobarbital include hyperac-
tivity, irritability, lethargy, sleep disturbances, and hy-
persensitivity reactions. The behavioral adverse effects

FIGURE 1
Integrating evidence-quality appraisal with an assessment of the anticipated balance
between benefits and harms if a policy is conducted leads to designation of a policy as a
strong recommendation, recommendation, option, or no recommendation. RCT indi-
cates randomized, controlled trial.

TABLE 1 Guideline Definitions for Evidence-Based Statements

Statement Definition Implication

Strong recommendation A strong recommendation in favor of a particular action is made when
the anticipated benefits of the recommended intervention clearly
exceed the harms (as a strong recommendation against an action is
made when the anticipated harms clearly exceed the benefits) and
the quality of the supporting evidence is excellent. In some clearly
identified circumstances, strong recommendations may be made
when high-quality evidence is impossible to obtain and the
anticipated benefits strongly outweigh the harms.

Clinicians should follow a strong recommendation unless
a clear and compelling rationale for an alternative
approach is present.

Recommendation A recommendation in favor of a particular action is made when the
anticipated benefits exceed the harms but the quality of evidence is
not as strong. Again, in some clearly identified circumstances,
recommendations may be made when high-quality evidence is
impossible to obtain but the anticipated benefits outweigh the
harms.

Clinicians would be prudent to follow a recommendation
but should remain alert to new information and
sensitive to patient preferences.

Option Options define courses that may be taken when either the quality of
evidence is suspect or carefully performed studies have shown little
clear advantage to 1 approach over another.

Clinicians should consider the option in their decision-
making, and patient preference may have a substantial
role.

No recommendation No recommendation indicates that there is a lack of pertinent
published evidence and that the anticipated balance of benefits
and harms is presently unclear.

Clinicians should be alert to new published evidence that
clarifies the balance of benefit versus harm.
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may occur in up to 20% to 40% of patients and may be
severe enough to necessitate discontinuation of the
drug.13–16

Primidone
Primidone, in doses of 15 to 20 mg/kg per day, has also
been shown to reduce the recurrence rate of febrile
seizures.17,18 It is of interest that the derived phenobar-
bital level in a Minigawa and Miura study17 was below
therapeutic (16 �g/mL) in 29 of the 32 children, sug-
gesting that primidone itself may be active in preventing
seizure recurrence. As with phenobarbital, adverse ef-
fects include behavioral disturbances, irritability, and
sleep disturbances.18

Valproic Acid
In randomized, controlled studies, only 4% of children
taking valproic acid, as opposed to 35% of control sub-
jects, had a subsequent febrile seizure. Therefore, val-
proic acid seems to be at least as effective in preventing
recurrent simple febrile seizures as phenobarbital and
significantly more effective than placebo.19–21

Drawbacks to therapy with valproic acid include its
rare association with fatal hepatotoxicity (especially in
children younger than 2 years, who are also at greatest
risk of febrile seizures), thrombocytopenia, weight loss
and gain, gastrointestinal disturbances, and pancreatitis.
In studies in which children received valproic acid to
prevent recurrence of febrile seizures, no cases of fatal
hepatotoxicity were reported.15

Carbamazepine
Carbamazepine has not been shown to be effective in
preventing the recurrence of simple febrile seizures.
Antony and Hawke13 compared children who had been
treated with therapeutic levels of either phenobarbital or
carbamazepine, and 47% of the children in the carbam-
azepine-treated group had recurrent seizures compared
with only 10% of those in the phenobarbital group. In
another study, Camfield et al22 treated children (whose
conditions failed to improve with phenobarbital ther-
apy) with carbamazepine. Despite good compliance, 13
of the 16 children treated with carbamazepine had a
recurrent febrile seizure within 18 months. It is theoret-
ically possible that these excessively high rates of recur-
rences might have been attributable to adverse effects of
carbamazepine.

Phenytoin
Phenytoin has not been shown to be effective in pre-
venting the recurrence of simple febrile seizures, even
when the agent is in the therapeutic range.23,24 Other
anticonvulsants have not been studied for the continu-
ous treatment of simple febrile seizures.

BENEFITS AND RISKS OF INTERMITTENT ANTICONVULSANT
THERAPY

Diazepam
A double-blind controlled study of patients with a his-
tory of febrile seizures demonstrated that administration

of oral diazepam (given at the time of fever) could re-
duce the recurrence of febrile seizures. Children with a
history of febrile seizures were given either oral diaze-
pam (0.33 mg/kg, every 8 hours for 48 hours) or a
placebo at the time of fever. The risk of febrile seizures
per person-year was decreased 44% with diazepam.25 In
a more recent study, children with a history of febrile
seizures were given oral diazepam at the time of fever
and then compared with children in an untreated con-
trol group. In the oral diazepam group, there was an
11% recurrence rate compared with a 30% recurrence
rate in the control group.26 It should be noted that all
children for whom diazepam was considered a failure
had been noncompliant with drug administration, in
part because of adverse effects of the medication.

There is also literature that demonstrates the feasibil-
ity and safety of interrupting a simple febrile seizure
lasting less than 5 minutes with rectal diazepam and
with both intranasal and buccal midazolam.27,28 Al-
though these agents are effective in terminating the
seizure, it is questionable whether they have any long-
term influence on outcome. In a study by Knudsen et
al,29 children were given either rectal diazepam at the
time of fever or only at the onset of seizure. Twelve-year
follow-up found that the long-term prognosis of the
children in the 2 groups did not differ regardless of
whether treatment was aimed at preventing seizures or
treating them.

A potential drawback to intermittent medication is
that a seizure could occur before a fever is noticed.
Indeed, in several of these studies, recurrent seizures
were likely attributable to failure of method rather than
failure of the agent.

Adverse effects of oral and rectal diazepam26 and both
intranasal and buccal midazolam include lethargy,
drowsiness, and ataxia. Respiratory depression is ex-
tremely rare, even when given by the rectal route.28,30

Sedation caused by any of the benzodiazepines, whether
administered by the oral, rectal, nasal, or buccal route,
have the potential of masking an evolving central ner-
vous system infection. If used, the child’s health care
professional should be contacted.

BENEFITS AND RISKS OF INTERMITTENT ANTIPYRETICS
No studies have demonstrated that antipyretics, in the
absence of anticonvulsants, reduce the recurrence risk of
simple febrile seizures. Camfield et al11 treated 79 chil-
dren who had had a first febrile seizure with either a
placebo plus antipyretic instruction (either aspirin or
acetaminophen) versus daily phenobarbital plus antipy-
retic instruction (either aspirin or acetaminophen). Re-
currence risk was significantly lower in the phenobarbi-
tal-treated group, suggesting that antipyretic instruction,
including the use of antipyretics, is ineffective in pre-
venting febrile-seizure recurrence.

Whether antipyretics are given regularly (every 4
hours) or sporadically (contingent on a specific body-
temperature elevation) does not influence outcome.
Acetaminophen was either given every 4 hours or only
for temperature elevations of more than 37.9°C in 104
children. The incidence of febrile episodes did not differ
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significantly between the 2 groups, nor did the early
recurrence of febrile seizures. The authors determined
that administering prophylactic acetaminophen during
febrile episodes was ineffective in preventing or reducing
fever and in preventing febrile-seizure recurrence.31

In a randomized double-blind placebo-controlled
trial, acetaminophen was administered along with low-
dose oral diazepam.32 Febrile-seizure recurrence was not
reduced, compared with control groups. As with acet-
aminophen, ibuprofen also has been shown to be inef-
fective in preventing recurrence of febrile seizures.33–35

In general, acetaminophen and ibuprofen are consid-
ered to be safe and effective antipyretics for children.
However, hepatotoxicity (with acetaminophen) and re-
spiratory failure, metabolic acidosis, renal failure, and
coma (with ibuprofen) have been reported in children
after overdose or in the presence of risk factors.36,37

CONCLUSIONS
The subcommittee has determined that a simple febrile
seizure is a benign and common event in children be-
tween the ages of 6 and 60 months. Nearly all children
have an excellent prognosis. The committee concluded
that although there is evidence that both continuous
antiepileptic therapy with phenobarbital, primidone, or
valproic acid and intermittent therapy with oral diaze-
pam are effective in reducing the risk of recurrence, the
potential toxicities associated with antiepileptic drugs
outweigh the relatively minor risks associated with sim-
ple febrile seizures. As such, long-term therapy is not
recommended. In situations in which parental anxiety
associated with febrile seizures is severe, intermittent
oral diazepam at the onset of febrile illness may be
effective in preventing recurrence. Although antipyretics
may improve the comfort of the child, they will not
prevent febrile seizures.
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Clinical Practice Guideline—Febrile Seizures:
Guideline for the Neurodiagnostic Evaluation of the
Child With a Simple Febrile Seizure

abstract
OBJECTIVE: To formulate evidence-based recommendations for health
care professionals about the diagnosis and evaluation of a simple
febrile seizure in infants and young children 6 through 60 months of
age and to revise the practice guideline published by the American
Academy of Pediatrics (AAP) in 1996.

METHODS: This review included search and analysis of the medical
literature published since the last version of the guideline. Physicians
with expertise and experience in the fields of neurology and epilepsy,
pediatrics, epidemiology, and research methodologies constituted a
subcommittee of the AAP Steering Committee on Quality Improvement
and Management. The steering committee and other groups within the
AAP and organizations outside the AAP reviewed the guideline. The
subcommittee member who reviewed the literature for the 1996 AAP
practice guidelines searched for articles published since the last
guideline through 2009, supplemented by articles submitted by other
committeemembers. Results from the literature searchwere provided
to the subcommittee members for review. Interventions of direct inter-
est included lumbar puncture, electroencephalography, blood studies,
and neuroimaging. Multiple issues were raised and discussed itera-
tively until consensus was reached about recommendations. The
strength of evidence supporting each recommendation and the
strength of the recommendation were assessed by the committee
member most experienced in informatics and epidemiology and
graded according to AAP policy.

CONCLUSIONS: Clinicians evaluating infants or young children after a
simple febrile seizure should direct their attention toward identifying
the cause of the child’s fever. Meningitis should be considered in the
differential diagnosis for any febrile child, and lumbar puncture should
be performed if there are clinical signs or symptoms of concern. For
any infant between 6 and 12months of age who presents with a seizure
and fever, a lumbar puncture is an option when the child is considered
deficient in Haemophilus influenzae type b (Hib) or Streptococcus
pneumoniae immunizations (ie, has not received scheduled immuniza-
tions as recommended), or when immunization status cannot be de-
termined, because of an increased risk of bacterial meningitis. A lum-
bar puncture is an option for children who are pretreated with
antibiotics. In general, a simple febrile seizure does not usually require
further evaluation, specifically electroencephalography, blood studies,
or neuroimaging. Pediatrics 2011;127:389–394

SUBCOMMITTEE ON FEBRILE SEIZURES

KEY WORD
seizure

ABBREVIATIONS
AAP—American Academy of Pediatrics
Hib—Haemophilus influenzae type b
EEG—electroencephalogram
CT—computed tomography
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DEFINITION OF THE PROBLEM
This practice guideline provides recom-
mendations for the neurodiagnostic
evaluation of neurologically healthy in-
fants and children 6 through 60 months
of age who have had a simple febrile sei-
zureandpresent for evaluationwithin12
hours of the event. It replaces the 1996
practice parameter.1 This practice
guideline is not intended for patients
who have had complex febrile seizures
(prolonged, focal, and/or recurrent),
and it does not pertain to children with
previous neurologic insults, known cen-
tral nervous system abnormalities, or
history of afebrile seizures.

TARGET AUDIENCE AND PRACTICE
SETTING

This practice guideline is intended for
use by pediatricians, family physicians,
child neurologists, neurologists, emer-
gency physicians, nurse practitioners,
and other health care providers who
evaluate children for febrile seizures.

BACKGROUND

A febrile seizure is a seizure accompa-
nied by fever (temperature� 100.4°F or
38°C2 by any method), without central
nervous system infection, that occurs in
infants and children 6 through 60
months of age. Febrile seizures occur in
2% to 5% of all children and, as such,
make up the most common convulsive
event in children younger than 60
months. In 1976, Nelson and Ellenberg,3

using data from the National Collabora-
tive Perinatal Project, further defined fe-
brile seizures as being either simple or
complex. Simple febrile seizures were
defined as primary generalized seizures
that lasted for less than 15 minutes and
did not recur within 24 hours. Complex
febrile seizures were defined as focal,
prolonged (�15minutes), and/or recur-
rent within 24 hours. Children who had
simple febrile seizures had no evidence
of increased mortality, hemiplegia, or
mental retardation. During follow-up
evaluation, the risk of epilepsy after a

simple febrile seizure was shown to be
only slightly higher than that of the gen-
eral population, whereas the chief risk
associated with simple febrile seizures
was recurrence in one-third of the chil-
dren. The authors concluded that simple
febrile seizures are benign events with
excellent prognoses, a conclusion reaf-
firmed in the 1980 consensus statement
from the National Institutes of Health.3,4

The expected outcomes of this practice
guideline include the following:

1. Optimize clinician understanding of
the scientific basis for the neurodi-
agnostic evaluation of children with
simple febrile seizures.

2. Aid the clinician in decision-making
by using a structured framework.

3. Optimize evaluation of the child who
has had a simple febrile seizure by
detecting underlying diseases, min-
imizing morbidity, and reassuring
anxious parents and children.

4. Reduce the costs of physician and
emergency department visits, hospi-
talizations, and unnecessary testing.

5. Educate the clinician to understand
that a simple febrile seizure usually
does not require further evaluation,
specifically electroencephalography,
blood studies, or neuroimaging.

METHODOLOGY

To update the clinical practice guideline
on the neurodiagnostic evaluation of
children with simple febrile seizures,1

the American Academy of Pediatrics
(AAP) reconvened the Subcommittee on
Febrile Seizures. The committee was
chaired by a child neurologist and con-
sisted of a neuroepidemiologist, 3 addi-
tional child neurologists, and a practic-
ing pediatrician. All panel members
reviewed and signed the AAP voluntary
disclosure and conflict-of-interest form.
No conflictswere reported. Participation
in the guideline process was voluntary
andnotpaid. Theguidelinewasreviewed
bymembersof theAAPSteeringCommit-

teeonQuality Improvement andManage-
ment;membersof theAAPSectiononAd-
ministration and Practice Management,
Section on Developmental and Behav-
ioral Pediatrics, Section on Epidemiol-
ogy, Section on Infectious Diseases, Sec-
tion on Neurology, Section on Neurologic
Surgery, SectiononPediatric Emergency
Medicine, Committee on Pediatric Emer-
gency Medicine, Committee on Practice
and AmbulatoryMedicine, Committee on
Child Health Financing, Committee on In-
fectiousDiseases, CommitteeonMedical
Liability and Risk Management, Council
on ChildrenWith Disabilities, and Council
on Community Pediatrics; and members
of outside organizations including the
Child Neurology Society, the American
Academyof Neurology, the AmericanCol-
lege of Emergency Physicians, andmem-
bers of the Pediatric Committee of the
Emergency Nurses Association.

A comprehensive review of the evidence-
based literature published from 1996 to
February 2009 was conducted to dis-
cover articles that addressed the diag-
nosis and evaluation of children with
simple febrile seizures. Preference was
given to population-based studies, but
given the scarcity of such studies, data
from hospital-based studies, groups of
young children with febrile illness, and
comparable groups were reviewed.
Decisions were made on the basis of a
systematic grading of the quality of evi-
dence and strength of recommendations.

In the original practice parameter,1 203
medical journal articles were reviewed
and abstracted. An additional 372 arti-
cles were reviewed and abstracted for
this update. Emphasis was placed on ar-
ticles that differentiated simple febrile
seizures fromother typesof seizures. Ta-
bles were constructed from the 70 arti-
cles that best fit these criteria.

The evidence-based approach to guide-
line development requires that the evi-
dence in support of a recommendation
be identified, appraised, and summa-
rized and that an explicit link between
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evidence and recommendations be de-
fined. Evidence-based recommendations
reflect the quality of evidence and the
balanceof benefit andharmthat is antic-
ipated when the recommendation is fol-
lowed. The AAP policy statement “Classi-
fying Recommendations for Clinical
Practice Guidelines”5 was followed in
designating levels of recommendations
(see Fig 1).

KEY ACTION STATEMENTS

Action Statement 1

Action Statement 1a

A lumbar puncture should be per-
formed in any child who presents
with a seizure and a fever and has
meningeal signs and symptoms
(eg, neck stiffness, Kernig and/or
Brudzinski signs) or in any child
whose history or examination sug-
gests the presence of meningitis or
intracranial infection.

● Aggregate evidence level: B (over-
whelming evidence from observa-
tional studies).

● Benefits: Meningeal signs and symp-
toms strongly suggest meningitis,
which, if bacterial in etiology, will
likely be fatal if left untreated.

● Harms/risks/costs: Lumbar punc-
ture is an invasive and often painful
procedure and can be costly.

● Benefits/harms assessment: Pre-
ponderance of benefit over harm.

● Value judgments: Observational data
and clinical principles were used in
making this judgment.

● Role of patient preferences: Although
parents may not wish to have their
child undergo a lumbar puncture,
health care providers should explain
that ifmeningitis is not diagnosedand
treated, it could be fatal.

● Exclusions: None.

● Intentional vagueness: None.

● Policy level: Strongrecommendation.

Action Statement 1b

In any infant between 6 and 12
months of age who presents with a
seizure and fever, a lumbar puncture
is an option when the child is consid-
ered deficient in Haemophilus influ-
enzae type b (Hib) or Streptococcus
pneumoniae immunizations (ie, has
not received scheduled immuniza-
tions as recommended) or when im-
munization status cannot be deter-
mined because of an increased risk
of bacterial meningitis.

● Aggregate evidence level: D (expert
opinion, case reports).

● Benefits: Meningeal signs and symp-
toms strongly suggest meningitis,
which, if bacterial in etiology, will

likely be fatal or cause significant
long-term disability if left untreated.

● Harms/risks/costs: Lumbar punc-
ture is an invasive and often painful
procedure and can be costly.

● Benefits/harms assessment: Pre-
ponderance of benefit over harm.

● Value judgments: Data on the in-
cidence of bacterial meningitis
from before and after the existence
of immunizations against Hib and
S pneumoniae were used in making
this recommendation.

● Role of patient preferences: Although
parents may not wish their child to
undergo a lumbar puncture, health
care providers should explain that in
the absence of complete immuniza-
tions, their childmay be at risk of hav-
ing fatal bacterial meningitis.

● Exclusions: This recommendation
applies only to children 6 to 12
months of age. The subcommittee
felt that clinicians would recognize
symptoms of meningitis in children
older than 12 months.

● Intentional vagueness: None.

● Policy level: Option.

Action Statement 1c

A lumbar puncture is an option in
the child who presents with a sei-
zure and fever and is pretreated
with antibiotics, because antibi-
otic treatment can mask the signs
and symptoms of meningitis.

● Aggregate evidence level: D (rea-
soning from clinical experience,
case series).

● Benefits: Antibiotics may mask men-
ingeal signs and symptoms but may
be insufficient to eradicate meningi-
tis; a diagnosis of meningitis, if bacte-
rial in etiology, will likely be fatal if left
untreated.

● Harms/risks/costs: Lumbar punc-
ture is an invasive and often painful
procedure and can be costly.

FIGURE 1
Integrating evidence quality appraisal with an assessment of the anticipated balance between bene-
fits and harms if a policy is carried out leads to designation of a policy as a strong recommendation,
recommendation, option, or no recommendation. RCT indicates randomized controlled trial; Rec,
recommendation.
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● Benefits/harms assessment: Pre-
ponderance of benefit over harm.

● Value judgments: Clinical experience
and case series were used in making
this judgment while recognizing that
extensive data from studies are
lacking.

● Role of patient preferences: Although
parents may not wish to have their
child undergo a lumbar puncture,
medical providers should explain that
in the presence of pretreatment with
antibiotics, the signs and symptoms
of meningitis may be masked. Menin-
gitis, if untreated, can be fatal.

● Exclusions: None.

● Intentional vagueness: Data are in-
sufficient to define the specific treat-
ment duration necessary to mask
signs and symptoms. The committee
determined that the decision to per-
form a lumbar puncture will depend
on the type and duration of antibiot-
ics administered before the seizure
and should be left to the individual
clinician.

● Policy level: Option.

The committee recognizes the diversity
of past and present opinions regarding
the need for lumbar punctures in chil-
dren younger than12monthswitha sim-
ple febrile seizure. Since the publication
of the previous practice parameter,1

however, there has beenwidespread im-
munization in the United States for 2 of
the most common causes of bacterial
meningitis in this age range: Hib and S
pneumoniae. Although compliance with
all scheduled immunizations as recom-
mended does not completely eliminate
the possibility of bacterial meningitis
from the differential diagnosis, current
data no longer support routine lumbar
puncture in well-appearing, fully immu-
nizedchildrenwhopresentwithasimple
febrile seizure.6–8 Moreover, although
approximately 25% of young children
withmeningitis have seizures as the pre-
senting sign of the disease, some are ei-

ther obtunded or comatose when evalu-
ated by a physician for the seizure, and
the remainder most often have obvious
clinical signs of meningitis (focal sei-
zures, recurrent seizures, petechial
rash, or nuchal rigidity).9–11 Once a deci-
sionhasbeenmade toperforma lumbar
puncture, then blood culture and serum
glucose testing should be performed
concurrently to increase the sensitivity
for detecting bacteria and to determine
if there is hypoglycorrhachia character-
istic of bacterialmeningitis, respectively.

Recent studies that evaluated the out-
come of children with simple febrile sei-
zures have included populations with a
high prevalence of immunization.7,8 Data
for unimmunized or partially immunized
children are lacking. Therefore, lumbar
puncture is an option for young children
who are considered deficient in immuni-
zations or those in whom immunization
status cannot be determined. There are
also no definitive data on the outcome of
children who present with a simple fe-
brile seizurewhilealreadyonantibiotics.
The authors were unable to find a defini-
tion of “pretreated” in the literature, so
they consulted with the AAP Committee
on Infectious Diseases. Although there is
no formal definition, pretreatment can
beconsidered to includesystemicantibi-
otic therapybyany routegivenwithin the
days before the seizure. Whether pre-
treatment will affect the presentation
and course of bacterial meningitis can-
not be predicted but will depend, in part,
on the antibiotic administered, the dose,
the route of administration, the drug’s
cerebrospinal fluid penetration, and the
organism causing the meningitis. Lum-
bar puncture is an option in any child
pretreatedwith antibiotics before a sim-
ple febrile seizure.

Action Statement 2

An electroencephalogram (EEG)
should not be performed in the eval-
uation of a neurologically healthy
child with a simple febrile seizure.

● Aggregate evidence level: B (over-
whelming evidence from observa-
tional studies).

● Benefits: One study showed a pos-
sible association with paroxysmal
EEGs and a higher rate of afebrile
seizures.12

● Harms/risks/costs: EEGs are costly
and may increase parental anxiety.

● Benefits/harmsassessment: Prepon-
derance of harm over benefit.

● Value judgments: Observational data
were used for this judgment.

● Role of patient preferences: Although
an EEG might have limited prognostic
utility in this situation, parents should
be educated that the study will not al-
ter outcome.

● Exclusions: None.

● Intentional vagueness: None.

● Policy level: Strongrecommendation.

There is no evidence that EEG readings
performed either at the time of presen-
tation after a simple febrile seizure or
within the following month are predic-
tive of either recurrence of febrile sei-
zures or the development of afebrile
seizures/epilepsy within the next 2
years.13,14 There is a single study that
found that a paroxysmal EEGwas associ-
ated with a higher rate of afebrile sei-
zures.12 There is no evidence that inter-
ventions based on this test would alter
outcome.

Action Statement 3

The following tests should not be per-
formed routinely for the sole pur-
pose of identifying the cause of a sim-
ple febrile seizure: measurement of
serum electrolytes, calcium, phos-
phorus, magnesium, or blood glu-
cose or complete blood cell count.

● Aggregate evidence level: B (over-
whelming evidence from observa-
tional studies).

● Benefits: A complete blood cell count
may identify children at risk for bacte-
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remia; however, the incidence of bac-
teremia in febrile children younger
than 24 months is the same with or
without febrile seizures.

● Harms/risks/costs: Laboratory tests
may be invasive and costly and pro-
vide no real benefit.

● Benefits/harmsassessment: Prepon-
derance of harm over benefit.

● Value judgments: Observational data
were used for this judgment.

● Role of patient preferences: Although
parents may want blood tests per-
formed to explain the seizure, they
should be reassured that blood tests
should be directed toward identifying
the source of their child’s fever.

● Exclusions: None.

● Intentional vagueness: None.

● Policy level: Strongrecommendation.

There is no evidence to suggest that rou-
tine blood studies are of benefit in the
evaluation of the child with a simple fe-
brile seizure.15–18 Although some chil-
dren with febrile seizures have abnor-
mal serum electrolyte values, their
condition should be identifiable by ob-
taining appropriate histories and per-
forming careful physical examinations. It
shouldbenoted that asagroup, children
with febrile seizures have relatively low
serum sodium concentrations. As such,
physicians and caregivers should avoid
overhydration with hypotonic fluids.18

Complete blood cell counts may be use-
ful as a means of identifying young chil-
dren at risk of bacteremia. It should be
noted, however, that the incidence of
bacteremia in children younger than 24
months with or without febrile seizures
is the same. When fever is present, the
decision regarding the need for labora-
tory testing should be directed toward
identifying the source of the fever rather

than as part of the routine evaluation of
the seizure itself.

Action Statement 4

Neuroimaging should not be per-
formed in the routine evaluation of
the child with a simple febrile
seizure.

● Aggregate evidence level: B (over-
whelming evidence from observa-
tional studies).

● Benefits: Neuroimaging might pro-
vide earlier detection of fixed struc-
tural lesions, such as dysplasia, or
very rarely, abscess or tumor.

● Harms/risks/costs: Neuroimaging
tests are costly, computed tomogra-
phy (CT) exposes children to radia-
tion, and MRI may require sedation.

● Benefits/harmsassessment: Prepon-
derance of harm over benefit.

● Value judgments: Observational data
were used for this judgment.

● Role of patient preferences: Although
parents may want neuroimaging per-
formed to explain the seizure, they
should be reassured that the tests
carry risks andwill not alter outcome
for their child.

● Exclusions: None.

● Intentional vagueness: None.

● Policy level: Strongrecommendation.

The literature does not support the use
of skull films in evaluation of the child
with a febrile seizure.15,19 No data have
been published that either support or
negate the need for CT or MRI in the
evaluation of children with simple fe-
brile seizures. Data, however, show that
CT scanning is associated with radia-
tion exposure that may escalate future
cancer risk. MRI is associated with
risks from required sedation and high
cost.20,21 Extrapolation of data from the

literature on the use of CT in neurologi-
cally healthy children who have general-
ized epilepsy has shown that clinically
important intracranial structural abnor-
malities in this patient population are
uncommon.22,23

CONCLUSIONS

Clinicians evaluating infants or young
children after a simple febrile seizure
should direct their attention toward
identifying the cause of the child’s fe-
ver. Meningitis should be considered
in the differential diagnosis for any fe-
brile child, and lumbar puncture
should be performed if the child is ill-
appearing or if there are clinical signs
or symptoms of concern. A lumbar
puncture is an option in a child 6 to 12
months of age who is deficient in Hib
and S pneumoniae immunizations or
for whom immunization status is un-
known. A lumbar puncture is an option
in children who have been pretreated
with antibiotics. In general, a simple
febrile seizure does not usually re-
quire further evaluation, specifically
EEGs, blood studies, or neuroimaging.
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Recommendation Summaries 
Febrile Seizures: Clinical Practice Guideline for  
the Long-term Management of the Child With Simple 
Febrile Seizures
On the basis of the risks and benefits of the effective thera-
pies, neither continuous nor intermittent anticonvulsant 
therapy is recommended for children with 1 or more 
simple febrile seizures.
• Aggregate evidence quality: B (randomized, controlled 

trials and diagnostic studies with minor limitations).
• Benefit: prevention of recurrent febrile seizures, which 

are not harmful and do not significantly increase the risk 
for development of future epilepsy.

• Harm: adverse effects including rare fatal hepatotoxicity 
(especially in children younger than 2 years who are also 
at greatest risk of febrile seizures), thrombocytopenia, 
weight loss and gain, gastrointestinal disturbances, and 
pancreatitis with valproic acid and hyperactivity, irrita-
bility, lethargy, sleep disturbances, and hypersensitivity 
reactions with phenobarbital; lethargy, drowsiness, and 
ataxia for intermittent diazepam as well as the risk of 
masking an evolving central nervous system infection.

• Benefits/harms assessment: preponderance of harm 
over benefit.

• Policy level: recommendation. 

Febrile Seizures: Guidelines for the Neurodiagnostic 
Evaluation of the Child With a Simple Febrile Seizure

Action Statement 1a
A lumbar puncture should be performed in any child who 
presents with a seizure and a fever and has meningeal 
signs and symptoms (eg, neck stiffness, Kernig and/or 
Brudzinski signs) or in any child whose history or exami-

nation suggests the presence of meningitis or intracranial 
infection.

Action Statement 1b
In any infant between 6 and 12 months of age who 
presents with a seizure and fever, a lumbar puncture 
is an option when the child is considered deficient in 
Haemophilus influenzae type b (Hib) or Streptococcus pneu-
moniae immunizations (ie, has not received scheduled 
immunizations as recommended) or when immunization 
status cannot be determined because of an increased risk 
of bacterial meningitis.

Action Statement 1c
A lumbar puncture is an option in the child who presents 
with a seizure and fever and is pretreated with antibiot-
ics, because antibiotic treatment can mask the signs and 
symptoms of meningitis.

Action Statement 2
An electroencephalogram (EEG) should not be performed 
in the evaluation of a neurologically healthy child with a 
simple febrile seizure.

Action Statement 3
The following tests should not be performed routinely 
for the sole purpose of identifying the cause of a simple 
febrile seizure: measurement of serum electrolytes, cal-
cium, phosphorus, magnesium, or blood glucose or com-
plete blood cell count.

Action Statement 4
Neuroimaging should not be performed in the routine 
evaluation of the child with a simple febrile seizure.

Febrile Seizures Clinical Practice Guidelines 
 Quick Reference Tools

• Recommendation Summaries
 —  Febrile Seizures: Clinical Practice Guideline for the Long-term Management of the  
Child With Simple Febrile Seizures
 —  Febrile Seizures: Guidelines for the Neurodiagnostic Evaluation of the Child With a  
Simple Febrile Seizure

• ICD-9-CM/ICD-10-CM Coding Quick Reference for Febrile Seizures
• AAP Patient Education Handout

 — Febrile Seizures

Coding Quick Reference for Febrile Seizures

ICD-9-CM ICD-10-CM

780.31 Seizure, febrile, simple R56.00 Simple febrile convulsions

780.32 Seizure, febrile, complex R56.01 Complex febrile convulsions
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In some children, fevers can trigger seizures. Febrile seizures occur in 2% to 5% 
of all children between the ages of 6 months and 5 years. Seizures, sometimes 
called “fits” or “spells,” are frightening, but they usually are harmless. Read 
on for information from the American Academy of Pediatrics that will help you 
understand febrile seizures and what happens if your child has one. 

What is a febrile seizure?
A febrile seizure usually happens during the first few hours of a fever. The child 
may look strange for a few moments, then stiffen, twitch, and roll his eyes. He 
will be unresponsive for a short time, his breathing will be disturbed, and his skin 
may appear a little darker than usual. After the seizure, the child quickly returns 
to normal. Seizures usually last less than 1 minute but, although uncommon, can 
last for up to 15 minutes.
 Febrile seizures rarely happen more than once within a 24-hour period. Other 
kinds of seizures (ones that are not caused by fever) last longer, can affect only 
one part of the body, and may occur repeatedly.

What do I do if my child has a febrile seizure?
If your child has a febrile seizure, act immediately to prevent injury.
•	 Place	her	on	the	floor	or	bed	away	from	any	hard	or	sharp	objects.
•	 Turn	her	head	to	the	side	so	that	any	saliva	or	vomit	can	drain	from	her	mouth.
•	 Do	not	put	anything	into	her	mouth;	she	will	not	swallow	her	tongue.
•	 Call	your	child's	doctor.
•	 If	the	seizure	does	not	stop	after	5	minutes,	call	911	or	your	local	emergency	

number.

Will my child have more seizures?
Febrile seizures tend to run in families. The risk of having seizures with other 
episodes	of	fever	depends	on	the	age	of	your	child.	Children	younger	than	1	
year of age at the time of their first seizure have about a 50% chance of having 
another	febrile	seizure.	Children	older	than	1	year	of	age	at	the	time	of	their	first	
seizure have only a 30% chance of having a second febrile seizure.

Will my child get epilepsy?
Epilepsy is a term used for multiple and recurrent seizures. Epileptic seizures are 
not	caused	by	fever.	Children	with	a	history	of	febrile	seizures	are	at	only	a	slightly	
higher risk of developing epilepsy by age 7 than children who have not had febrile 
seizures.

Are febrile seizures dangerous?
While febrile seizures may be very scary, they are harmless to the child. Febrile 
seizures do not cause brain damage, nervous system problems, paralysis, 
intellectual disability (formerly called mental retardation), or death.

How are febrile seizures treated?
If	your	child	has	a	febrile	seizure,	call	your	child's	doctor	right	away.	He	or	she	will	
want to examine your child in order to determine the cause of your child’s fever. 
It is more important to determine and treat the cause of the fever rather than the 
seizure. A spinal tap may be done to be sure your child does not have a serious 
infection like meningitis, especially if your child is younger than 1 year of age.
 In general, doctors do not recommend treatment of a simple febrile seizure 
with	preventive	medicines.	However,	this	should	be	discussed	with	your	child's	
doctor. In cases of prolonged or repeated seizures, the recommendation may be 
different.
 Medicines like acetaminophen and ibuprofen can help lower a fever, but they 
do	not	prevent	febrile	seizures.	Your	child's	doctor	will	talk	with	you	about	the	best	
ways to take care of your child’s fever.
 If your child has had a febrile seizure, do not fear the worst. These types 
of seizures are not dangerous to your child and do not cause long-term health 
problems. If you have concerns about this issue or anything related to your child’s 
health,	talk	with	your	child's	doctor.

The information contained in this publication should not be used as a substitute for the medical care and advice 
of your pediatrician. There may be variations in treatment that your pediatrician may recommend based on 
individual facts and circumstances.
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AMERICAN ACADEMY OF PEDIATRICS

CLINICAL PRACTICE GUIDELINE

Subcommittee on Hyperbilirubinemia

Management of Hyperbilirubinemia in the Newborn Infant 35 or More
Weeks of Gestation

ABSTRACT. Jaundice occurs in most newborn infants.
Most jaundice is benign, but because of the potential
toxicity of bilirubin, newborn infants must be monitored
to identify those who might develop severe hyperbili-
rubinemia and, in rare cases, acute bilirubin encephalop-
athy or kernicterus. The focus of this guideline is to
reduce the incidence of severe hyperbilirubinemia and
bilirubin encephalopathy while minimizing the risks of
unintended harm such as maternal anxiety, decreased
breastfeeding, and unnecessary costs or treatment. Al-
though kernicterus should almost always be prevent-
able, cases continue to occur. These guidelines provide a
framework for the prevention and management of
hyperbilirubinemia in newborn infants of 35 or more
weeks of gestation. In every infant, we recommend that
clinicians 1) promote and support successful breastfeed-
ing; 2) perform a systematic assessment before discharge
for the risk of severe hyperbilirubinemia; 3) provide
early and focused follow-up based on the risk assess-
ment; and 4) when indicated, treat newborns with pho-
totherapy or exchange transfusion to prevent the devel-
opment of severe hyperbilirubinemia and, possibly,
bilirubin encephalopathy (kernicterus). Pediatrics 2004;
114:297–316; hyperbilirubinemia, newborn, kernicterus,
bilirubin encephalopathy, phototherapy.

ABBREVIATIONS. AAP, American Academy of Pediatrics; TSB,
total serum bilirubin; TcB, transcutaneous bilirubin; G6PD, glu-
cose-6-phosphate dehydrogenase; ETCOc, end-tidal carbon mon-
oxide corrected for ambient carbon monoxide; B/A, bilirubin/
albumin; UB, unbound bilirubin.

BACKGROUND

In October 1994, the Provisional Committee for
Quality Improvement and Subcommittee on Hy-
perbilirubinemia of the American Academy of

Pediatrics (AAP) produced a practice parameter
dealing with the management of hyperbilirubinemia
in the healthy term newborn.1 The current guideline
represents a consensus of the committee charged by
the AAP with reviewing and updating the existing
guideline and is based on a careful review of the
evidence, including a comprehensive literature re-
view by the New England Medical Center Evidence-
Based Practice Center.2 (See “An Evidence-Based
Review of Important Issues Concerning Neonatal

Hyperbilirubinemia”3 for a description of the meth-
odology, questions addressed, and conclusions of
this report.) This guideline is intended for use by
hospitals and pediatricians, neonatologists, family
physicians, physician assistants, and advanced prac-
tice nurses who treat newborn infants in the hospital
and as outpatients. A list of frequently asked ques-
tions and answers for parents is available in English
and Spanish at www.aap.org/family/jaundicefaq.
htm.

DEFINITION OF RECOMMENDATIONS
The evidence-based approach to guideline devel-

opment requires that the evidence in support of a
policy be identified, appraised, and summarized and
that an explicit link between evidence and recom-
mendations be defined. Evidence-based recommen-
dations are based on the quality of evidence and the
balance of benefits and harms that is anticipated
when the recommendation is followed. This guide-
line uses the definitions for quality of evidence and
balance of benefits and harms established by the
AAP Steering Committee on Quality Improvement
Management.4 See Appendix 1 for these definitions.

The draft practice guideline underwent extensive
peer review by committees and sections within the
AAP, outside organizations, and other individuals
identified by the subcommittee as experts in the
field. Liaison representatives to the subcommittee
were invited to distribute the draft to other represen-
tatives and committees within their specialty organi-
zations. The resulting comments were reviewed by
the subcommittee and, when appropriate, incorpo-
rated into the guideline.

BILIRUBIN ENCEPHALOPATHY AND
KERNICTERUS

Although originally a pathologic diagnosis charac-
terized by bilirubin staining of the brainstem nuclei
and cerebellum, the term “kernicterus” has come to
be used interchangeably with both the acute and
chronic findings of bilirubin encephalopathy. Biliru-
bin encephalopathy describes the clinical central ner-
vous system findings caused by bilirubin toxicity to
the basal ganglia and various brainstem nuclei. To
avoid confusion and encourage greater consistency
in the literature, the committee recommends that in
infants the term “acute bilirubin encephalopathy” be
used to describe the acute manifestations of bilirubin

The recommendations in this guideline do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2004 by the American Acad-
emy of Pediatrics.
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toxicity seen in the first weeks after birth and that the
term “kernicterus” be reserved for the chronic and
permanent clinical sequelae of bilirubin toxicity.

See Appendix 1 for the clinical manifestations of
acute bilirubin encephalopathy and kernicterus.

FOCUS OF GUIDELINE
The overall aim of this guideline is to promote an

approach that will reduce the frequency of severe
neonatal hyperbilirubinemia and bilirubin encepha-
lopathy and minimize the risk of unintended harm
such as increased anxiety, decreased breastfeeding,
or unnecessary treatment for the general population
and excessive cost and waste. Recent reports of ker-
nicterus indicate that this condition, although rare, is
still occurring.2,5–10

Analysis of these reported cases of kernicterus
suggests that if health care personnel follow the rec-
ommendations listed in this guideline, kernicterus
would be largely preventable.

These guidelines emphasize the importance of uni-
versal systematic assessment for the risk of severe
hyperbilirubinemia, close follow-up, and prompt in-
tervention when indicated. The recommendations
apply to the care of infants at 35 or more weeks of
gestation. These recommendations seek to further
the aims defined by the Institute of Medicine as
appropriate for health care:11 safety, effectiveness,
efficiency, timeliness, patient-centeredness, and eq-
uity. They specifically emphasize the principles of
patient safety and the key role of timeliness of inter-
ventions to prevent adverse outcomes resulting from
neonatal hyperbilirubinemia.

The following are the key elements of the recom-
mendations provided by this guideline. Clinicians
should:

1. Promote and support successful breastfeeding.
2. Establish nursery protocols for the identification

and evaluation of hyperbilirubinemia.
3. Measure the total serum bilirubin (TSB) or trans-

cutaneous bilirubin (TcB) level on infants jaun-
diced in the first 24 hours.

4. Recognize that visual estimation of the degree of
jaundice can lead to errors, particularly in darkly
pigmented infants.

5. Interpret all bilirubin levels according to the in-
fant’s age in hours.

6. Recognize that infants at less than 38 weeks’
gestation, particularly those who are breastfed,
are at higher risk of developing hyperbiliru-
binemia and require closer surveillance and
monitoring.

7. Perform a systematic assessment on all infants
before discharge for the risk of severe hyperbil-
irubinemia.

8. Provide parents with written and verbal infor-
mation about newborn jaundice.

9. Provide appropriate follow-up based on the time
of discharge and the risk assessment.

10. Treat newborns, when indicated, with photo-
therapy or exchange transfusion.

PRIMARY PREVENTION
In numerous policy statements, the AAP recom-
mends breastfeeding for all healthy term and near-
term newborns. This guideline strongly supports this
general recommendation.
RECOMMENDATION 1.0: Clinicians should advise
mothers to nurse their infants at least 8 to 12 times per
day for the first several days12 (evidence quality C: benefits
exceed harms).

Poor caloric intake and/or dehydration associated
with inadequate breastfeeding may contribute to the
development of hyperbilirubinemia.6,13,14 Increasing
the frequency of nursing decreases the likelihood of
subsequent significant hyperbilirubinemia in breast-
fed infants.15–17 Providing appropriate support and
advice to breastfeeding mothers increases the likeli-
hood that breastfeeding will be successful.

Additional information on how to assess the ade-
quacy of intake in a breastfed newborn is provided in
Appendix 1.
RECOMMENDATION 1.1: The AAP recommends
against routine supplementation of nondehydrated breast-
fed infants with water or dextrose water (evidence quality
B and C: harms exceed benefits).

Supplementation with water or dextrose water
will not prevent hyperbilirubinemia or decrease TSB
levels.18,19

SECONDARY PREVENTION
RECOMMENDATION 2.0: Clinicians should perform
ongoing systematic assessments during the neonatal pe-
riod for the risk of an infant developing severe hyperbil-
irubinemia.

Blood Typing
RECOMMENDATION 2.1: All pregnant women should
be tested for ABO and Rh (D) blood types and have a
serum screen for unusual isoimmune antibodies (evidence
quality B: benefits exceed harms).
RECOMMENDATION 2.1.1: If a mother has not had
prenatal blood grouping or is Rh-negative, a direct anti-
body test (or Coombs’ test), blood type, and an Rh (D) type
on the infant’s (cord) blood are strongly recommended
(evidence quality B: benefits exceed harms).
RECOMMENDATION 2.1.2: If the maternal blood is
group O, Rh-positive, it is an option to test the cord blood
for the infant’s blood type and direct antibody test, but it
is not required provided that there is appropriate surveil-
lance, risk assessment before discharge, and follow-up20

(evidence quality C: benefits exceed harms).

Clinical Assessment
RECOMMENDATION 2.2: Clinicians should ensure
that all infants are routinely monitored for the develop-
ment of jaundice, and nurseries should have established
protocols for the assessment of jaundice. Jaundice should
be assessed whenever the infant’s vital signs are measured
but no less than every 8 to 12 hours (evidence quality D:
benefits versus harms exceptional).

In newborn infants, jaundice can be detected by
blanching the skin with digital pressure, revealing
the underlying color of the skin and subcutaneous
tissue. The assessment of jaundice must be per-
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formed in a well-lit room or, preferably, in daylight
at a window. Jaundice is usually seen first in the face
and progresses caudally to the trunk and extremi-
ties,21 but visual estimation of bilirubin levels from
the degree of jaundice can lead to errors.22–24 In most
infants with TSB levels of less than 15 mg/dL (257
�mol/L), noninvasive TcB-measurement devices can
provide a valid estimate of the TSB level.2,25–29 See
Appendix 1 for additional information on the clinical
evaluation of jaundice and the use of TcB measure-
ments.
RECOMMENDATION 2.2.1: Protocols for the assess-
ment of jaundice should include the circumstances in
which nursing staff can obtain a TcB level or order a TSB
measurement (evidence quality D: benefits versus harms
exceptional).

Laboratory Evaluation
RECOMMENDATION 3.0: A TcB and/or TSB measure-
ment should be performed on every infant who is jaun-
diced in the first 24 hours after birth (Fig 1 and Table 1)30

(evidence quality C: benefits exceed harms). The need for
and timing of a repeat TcB or TSB measurement will
depend on the zone in which the TSB falls (Fig 2),25,31 the
age of the infant, and the evolution of the hyperbiliru-
binemia. Recommendations for TSB measurements after
the age of 24 hours are provided in Fig 1 and Table 1.

See Appendix 1 for capillary versus venous biliru-
bin levels.
RECOMMENDATION 3.1: A TcB and/or TSB measure-
ment should be performed if the jaundice appears excessive
for the infant’s age (evidence quality D: benefits versus
harms exceptional). If there is any doubt about the degree
of jaundice, the TSB or TcB should be measured. Visual
estimation of bilirubin levels from the degree of jaundice
can lead to errors, particularly in darkly pigmented in-
fants (evidence quality C: benefits exceed harms).
RECOMMENDATION 3.2: All bilirubin levels should be
interpreted according to the infant’s age in hours (Fig 2)
(evidence quality C: benefits exceed harms).

Cause of Jaundice
RECOMMENDATION 4.1: The possible cause of
jaundice should be sought in an infant receiving
phototherapy or whose TSB level is rising rapidly (ie,
crossing percentiles [Fig 2]) and is not explained by
the history and physical examination (evidence qual-
ity D: benefits versus harms exceptional).
RECOMMENDATION 4.1.1: Infants who have an ele-
vation of direct-reacting or conjugated bilirubin should
have a urinalysis and urine culture.32 Additional labora-
tory evaluation for sepsis should be performed if indicated
by history and physical examination (evidence quality C:
benefits exceed harms).

See Appendix 1 for definitions of abnormal levels
of direct-reacting and conjugated bilirubin.
RECOMMENDATION 4.1.2: Sick infants and those who
are jaundiced at or beyond 3 weeks should have a mea-
surement of total and direct or conjugated bilirubin to
identify cholestasis (Table 1) (evidence quality D: benefit
versus harms exceptional). The results of the newborn
thyroid and galactosemia screen should also be checked in
these infants (evidence quality D: benefits versus harms
exceptional).
RECOMMENDATION 4.1.3: If the direct-reacting or
conjugated bilirubin level is elevated, additional evalua-
tion for the causes of cholestasis is recommended (evidence
quality C: benefits exceed harms).
RECOMMENDATION 4.1.4: Measurement of the glu-
cose-6-phosphate dehydrogenase (G6PD) level is recom-
mended for a jaundiced infant who is receiving photother-
apy and whose family history or ethnic or geographic
origin suggest the likelihood of G6PD deficiency or for an
infant in whom the response to phototherapy is poor (Fig
3) (evidence quality C: benefits exceed harms).

G6PD deficiency is widespread and frequently un-
recognized, and although it is more common in the
populations around the Mediterranean and in the
Middle East, Arabian peninsula, Southeast Asia, and
Africa, immigration and intermarriage have trans-
formed G6PD deficiency into a global problem.33,34

TABLE 1. Laboratory Evaluation of the Jaundiced Infant of 35 or More Weeks’ Gestation

Indications Assessments

Jaundice in first 24 h Measure TcB and/or TSB
Jaundice appears excessive for infant’s age Measure TcB and/or TSB
Infant receiving phototherapy or TSB rising

rapidly (ie, crossing percentiles
Blood type and Coombs’ test, if not obtained

with cord blood
[Fig 2]) and unexplained by history Complete blood count and smear
and physical examination Measure direct or conjugated bilirubin

It is an option to perform reticulocyte count,
G6PD, and ETCOc, if available

Repeat TSB in 4–24 h depending on infant’s
age and TSB level

TSB concentration approaching exchange levels
or not responding to phototherapy

Perform reticulocyte count, G6PD, albumin,
ETCOc, if available

Elevated direct (or conjugated) bilirubin level Do urinalysis and urine culture. Evaluate for
sepsis if indicated by history and physical
examination

Jaundice present at or beyond age 3 wk, or
sick infant

Total and direct (or conjugated) bilirubin
level

If direct bilirubin elevated, evaluate for
causes of cholestasis

Check results of newborn thyroid and
galactosemia screen, and evaluate infant
for signs or symptoms of hypothyroidism
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Furthermore, G6PD deficiency occurs in 11% to 13%
of African Americans, and kernicterus has occurred
in some of these infants.5,33 In a recent report, G6PD
deficiency was considered to be the cause of hyper-
bilirubinemia in 19 of 61 (31.5%) infants who devel-
oped kernicterus.5 (See Appendix 1 for additional
information on G6PD deficiency.)

Risk Assessment Before Discharge
RECOMMENDATION 5.1: Before discharge, every new-
born should be assessed for the risk of developing severe
hyperbilirubinemia, and all nurseries should establish pro-
tocols for assessing this risk. Such assessment is particu-
larly important in infants who are discharged before the
age of 72 hours (evidence quality C: benefits exceed
harms).
RECOMMENDATION 5.1.1: The AAP recommends 2
clinical options used individually or in combination for the
systematic assessment of risk: predischarge measurement
of the bilirubin level using TSB or TcB and/or assessment
of clinical risk factors. Whether either or both options are
used, appropriate follow-up after discharge is essential
(evidence quality C: benefits exceed harms).

The best documented method for assessing the
risk of subsequent hyperbilirubinemia is to measure
the TSB or TcB level25,31,35–38 and plot the results on
a nomogram (Fig 2). A TSB level can be obtained at
the time of the routine metabolic screen, thus obvi-
ating the need for an additional blood sample. Some
authors have suggested that a TSB measurement
should be part of the routine screening of all new-
borns.5,31 An infant whose predischarge TSB is in the

low-risk zone (Fig 2) is at very low risk of developing
severe hyperbilirubinemia.5,38

Table 2 lists those factors that are clinically signif-

Fig 2. Nomogram for designation of risk in 2840 well newborns at 36 or more weeks’ gestational age with birth weight of 2000 g or more
or 35 or more weeks’ gestational age and birth weight of 2500 g or more based on the hour-specific serum bilirubin values. The serum
bilirubin level was obtained before discharge, and the zone in which the value fell predicted the likelihood of a subsequent bilirubin level
exceeding the 95th percentile (high-risk zone) as shown in Appendix 1, Table 4. Used with permission from Bhutani et al.31 See Appendix
1 for additional information about this nomogram, which should not be used to represent the natural history of neonatal hyperbiliru-
binemia.

TABLE 2. Risk Factors for Development of Severe Hyperbil-
irubinemia in Infants of 35 or More Weeks’ Gestation (in Approx-
imate Order of Importance)

Major risk factors
Predischarge TSB or TcB level in the high-risk zone (Fig 2)25,31

Jaundice observed in the first 24 h30

Blood group incompatibility with positive direct antiglobulin
test, other known hemolytic disease (eg, G6PD deficiency),
elevated ETCOc

Gestational age 35–36 wk39,40

Previous sibling received phototherapy40,41

Cephalohematoma or significant bruising39

Exclusive breastfeeding, particularly if nursing is not going
well and weight loss is excessive39,40

East Asian race39*
Minor risk factors

Predischarge TSB or TcB level in the high intermediate-risk
zone25,31

Gestational age 37–38 wk39,40

Jaundice observed before discharge40

Previous sibling with jaundice40,41

Macrosomic infant of a diabetic mother42,43

Maternal age �25 y39

Male gender39,40

Decreased risk (these factors are associated with decreased risk of
significant jaundice, listed in order of decreasing importance)

TSB or TcB level in the low-risk zone (Fig 2)25,31

Gestational age �41 wk39

Exclusive bottle feeding39,40

Black race38*
Discharge from hospital after 72 h40,44

* Race as defined by mother’s description.
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icant and most frequently associated with an in-
crease in the risk of severe hyperbilirubinemia. But,
because these risk factors are common and the risk of
hyperbilirubinemia is small, individually the factors
are of limited use as predictors of significant hyper-
bilirubinemia.39 Nevertheless, if no risk factors are
present, the risk of severe hyperbilirubinemia is ex-
tremely low, and the more risk factors present, the
greater the risk of severe hyperbilirubinemia.39 The
important risk factors most frequently associated
with severe hyperbilirubinemia are breastfeeding,
gestation below 38 weeks, significant jaundice in a
previous sibling, and jaundice noted before dis-
charge.39,40 A formula-fed infant of 40 or more
weeks’ gestation is at very low risk of developing
severe hyperbilirubinemia.39

Hospital Policies and Procedures
RECOMMENDATION 6.1: All hospitals should provide
written and verbal information for parents at the time of
discharge, which should include an explanation of jaun-
dice, the need to monitor infants for jaundice, and advice
on how monitoring should be done (evidence quality D:
benefits versus harms exceptional).

An example of a parent-information handout is
available in English and Spanish at www.aap.org/
family/jaundicefaq.htm.

Follow-up
RECOMMENDATION 6.1.1: All infants should be ex-
amined by a qualified health care professional in the first
few days after discharge to assess infant well-being and the
presence or absence of jaundice. The timing and location of
this assessment will be determined by the length of stay in
the nursery, presence or absence of risk factors for hyper-
bilirubinemia (Table 2 and Fig 2), and risk of other neo-
natal problems (evidence quality C: benefits exceed
harms).

Timing of Follow-up
RECOMMENDATION 6.1.2: Follow-up should be pro-
vided as follows:

Infant Discharged Should Be Seen by Age

Before age 24 h 72 h
Between 24 and 47.9 h 96 h
Between 48 and 72 h 120 h

For some newborns discharged before 48 hours, 2 fol-
low-up visits may be required, the first visit between 24
and 72 hours and the second between 72 and 120 hours.
Clinical judgment should be used in determining follow-
up. Earlier or more frequent follow-up should be provided
for those who have risk factors for hyperbilirubinemia
(Table 2), whereas those discharged with few or no risk
factors can be seen after longer intervals (evidence quality
C: benefits exceed harms).
RECOMMENDATION 6.1.3: If appropriate follow-up
cannot be ensured in the presence of elevated risk for
developing severe hyperbilirubinemia, it may be necessary
to delay discharge either until appropriate follow-up can
be ensured or the period of greatest risk has passed (72-96
hours) (evidence quality D: benefits versus harms excep-
tional).

Follow-up Assessment
RECOMMENDATION 6.1.4: The follow-up assessment
should include the infant’s weight and percent change
from birth weight, adequacy of intake, the pattern of void-
ing and stooling, and the presence or absence of jaundice
(evidence quality C: benefits exceed harms). Clinical judg-
ment should be used to determine the need for a bilirubin
measurement. If there is any doubt about the degree of
jaundice, the TSB or TcB level should be measured. Visual
estimation of bilirubin levels can lead to errors, particu-
larly in darkly pigmented infants (evidence quality C:
benefits exceed harms).

See Appendix 1 for assessment of the adequacy of
intake in breastfeeding infants.

TREATMENT

Phototherapy and Exchange Transfusion
RECOMMENDATION 7.1: Recommendations for treat-
ment are given in Table 3 and Figs 3 and 4 (evidence
quality C: benefits exceed harms). If the TSB does not fall
or continues to rise despite intensive phototherapy, it is
very likely that hemolysis is occurring. The committee’s
recommendations for discontinuing phototherapy can be
found in Appendix 2.
RECOMMENDATION 7.1.1: In using the guidelines for
phototherapy and exchange transfusion (Figs 3 and 4), the
direct-reacting (or conjugated) bilirubin level should not
be subtracted from the total (evidence quality D: benefits
versus harms exceptional).

In unusual situations in which the direct bilirubin
level is 50% or more of the total bilirubin, there are
no good data to provide guidance for therapy, and
consultation with an expert in the field is recom-
mended.
RECOMMENDATION 7.1.2: If the TSB is at a level at
which exchange transfusion is recommended (Fig 4) or if
the TSB level is 25 mg/dL (428 �mol/L) or higher at any
time, it is a medical emergency and the infant should be
admitted immediately and directly to a hospital pediatric
service for intensive phototherapy. These infants should
not be referred to the emergency department, because it
delays the initiation of treatment54 (evidence quality C:
benefits exceed harms).
RECOMMENDATION 7.1.3: Exchange transfusions
should be performed only by trained personnel in a neo-
natal intensive care unit with full monitoring and resus-
citation capabilities (evidence quality D: benefits versus
harms exceptional).
RECOMMENDATION 7.1.4: In isoimmune hemolytic
disease, administration of intravenous �-globulin (0.5-1
g/kg over 2 hours) is recommended if the TSB is rising
despite intensive phototherapy or the TSB level is within 2
to 3 mg/dL (34-51 �mol/L) of the exchange level (Fig
4).55 If necessary, this dose can be repeated in 12 hours
(evidence quality B: benefits exceed harms).

Intravenous �-globulin has been shown to reduce
the need for exchange transfusions in Rh and ABO
hemolytic disease.55–58 Although data are limited, it
is reasonable to assume that intravenous �-globulin
will also be helpful in the other types of Rh hemolytic
disease such as anti-C and anti-E.
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Serum Albumin Levels and the Bilirubin/Albumin
Ratio
RECOMMENDATION 7.1.5: It is an option to measure
the serum albumin level and consider an albumin level of
less than 3.0 g/dL as one risk factor for lowering the
threshold for phototherapy use (see Fig 3) (evidence qual-
ity D: benefits versus risks exceptional.).
RECOMMENDATION 7.1.6: If an exchange transfusion
is being considered, the serum albumin level should be
measured and the bilirubin/albumin (B/A) ratio used in
conjunction with the TSB level and other factors in deter-
mining the need for exchange transfusion (see Fig 4)
(evidence quality D: benefits versus harms exceptional).

The recommendations shown above for treating
hyperbilirubinemia are based primarily on TSB lev-
els and other factors that affect the risk of bilirubin
encephalopathy. This risk might be increased by a
prolonged (rather than a brief) exposure to a certain
TSB level.59,60 Because the published data that ad-
dress this issue are limited, however, it is not possi-
ble to provide specific recommendations for inter-
vention based on the duration of hyperbilirubinemia.

See Appendix 1 for the basis for recommendations
7.1 through 7.1.6 and for the recommendations pro-
vided in Figs 3 and 4. Appendix 1 also contains a
discussion of the risks of exchange transfusion and
the use of B/A binding.

Acute Bilirubin Encephalopathy
RECOMMENDATION 7.1.7: Immediate exchange
transfusion is recommended in any infant who is jaun-

diced and manifests the signs of the intermediate to ad-
vanced stages of acute bilirubin encephalopathy61,62 (hy-
pertonia, arching, retrocollis, opisthotonos, fever, high-
pitched cry) even if the TSB is falling (evidence quality D:
benefits versus risks exceptional).

Phototherapy
RECOMMENDATION 7.2: All nurseries and services
treating infants should have the necessary equipment to
provide intensive phototherapy (see Appendix 2) (evidence
quality D: benefits exceed risks).

Outpatient Management of the Jaundiced Breastfed
Infant
RECOMMENDATION 7.3: In breastfed infants who re-
quire phototherapy (Fig 3), the AAP recommends that,
if possible, breastfeeding should be continued (evidence
quality C: benefits exceed harms). It is also an option to
interrupt temporarily breastfeeding and substitute for-
mula. This can reduce bilirubin levels and/or enhance
the efficacy of phototherapy63–65 (evidence quality B: ben-
efits exceed harms). In breastfed infants receiving photo-
therapy, supplementation with expressed breast milk or
formula is appropriate if the infant’s intake seems inade-
quate, weight loss is excessive, or the infant seems dehy-
drated.

IMPLEMENTATION STRATEGIES
The Institute of Medicine11 recommends a dra-

matic change in the way the US health care system

TABLE 3. Example of a Clinical Pathway for Management of the Newborn Infant Readmitted for
Phototherapy or Exchange Transfusion

Treatment
Use intensive phototherapy and/or exchange transfusion as indicated in Figs 3 and 4 (see

Appendix 2 for details of phototherapy use)
Laboratory tests

TSB and direct bilirubin levels
Blood type (ABO, Rh)
Direct antibody test (Coombs’)
Serum albumin
Complete blood cell count with differential and smear for red cell morphology
Reticulocyte count
ETCOc (if available)
G6PD if suggested by ethnic or geographic origin or if poor response to phototherapy
Urine for reducing substances
If history and/or presentation suggest sepsis, perform blood culture, urine culture, and

cerebrospinal fluid for protein, glucose, cell count, and culture
Interventions

If TSB �25 mg/dL (428 �mol/L) or �20 mg/dL (342 �mol/L) in a sick infant or infant �38 wk
gestation, obtain a type and crossmatch, and request blood in case an exchange transfusion is
necessary

In infants with isoimmune hemolytic disease and TSB level rising in spite of intensive
phototherapy or within 2–3 mg/dL (34–51 �mol/L) of exchange level (Fig 4), administer
intravenous immunoglobulin 0.5–1 g/kg over 2 h and repeat in 12 h if necessary

If infant’s weight loss from birth is �12% or there is clinical or biochemical evidence of
dehydration, recommend formula or expressed breast milk. If oral intake is in question, give
intravenous fluids.

For infants receiving intensive phototherapy
Breastfeed or bottle-feed (formula or expressed breast milk) every 2–3 h
If TSB �25 mg/dL (428 �mol/L), repeat TSB within 2–3 h
If TSB 20–25 mg/dL (342–428 �mol/L), repeat within 3–4 h. If TSB �20 mg/dL (342 �mol/L),

repeat in 4–6 h. If TSB continues to fall, repeat in 8–12 h
If TSB is not decreasing or is moving closer to level for exchange transfusion or the

TSB/albumin ratio exceeds levels shown in Fig 4, consider exchange transfusion (see Fig 4 for
exchange transfusion recommendations)

When TSB is �13–14 mg/dL (239 �mol/L), discontinue phototherapy
Depending on the cause of the hyperbilirubinemia, it is an option to measure TSB 24 h after

discharge to check for rebound
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ensures the safety of patients. The perspective of
safety as a purely individual responsibility must be
replaced by the concept of safety as a property of
systems. Safe systems are characterized by a shared
knowledge of the goal, a culture emphasizing safety,
the ability of each person within the system to act in
a manner that promotes safety, minimizing the use of
memory, and emphasizing the use of standard pro-
cedures (such as checklists), and the involvement of
patients/families as partners in the process of care.

These principles can be applied to the challenge of
preventing severe hyperbilirubinemia and ker-
nicterus. A systematic approach to the implementa-
tion of these guidelines should result in greater
safety. Such approaches might include

• The establishment of standing protocols for nurs-
ing assessment of jaundice, including testing TcB
and TSB levels, without requiring physician or-
ders.

• Checklists or reminders associated with risk fac-
tors, age at discharge, and laboratory test results
that provide guidance for appropriate follow-up.

• Explicit educational materials for parents (a key
component of all AAP guidelines) concerning the
identification of newborns with jaundice.

FUTURE RESEARCH

Epidemiology of Bilirubin-Induced Central Nervous
System Damage

There is a need for appropriate epidemiologic data
to document the incidence of kernicterus in the new-
born population, the incidence of other adverse ef-
fects attributable to hyperbilirubinemia and its man-
agement, and the number of infants whose TSB
levels exceed 25 or 30 mg/dL (428-513 �mol/L).
Organizations such as the Centers for Disease Con-
trol and Prevention should implement strategies for
appropriate data gathering to identify the number of

Fig 3. Guidelines for phototherapy in hospitalized infants of 35 or more weeks’ gestation.
Note: These guidelines are based on limited evidence and the levels shown are approximations. The guidelines refer to the use of

intensive phototherapy which should be used when the TSB exceeds the line indicated for each category. Infants are designated as “higher
risk” because of the potential negative effects of the conditions listed on albumin binding of bilirubin,45–47 the blood-brain barrier,48 and
the susceptibility of the brain cells to damage by bilirubin.48

“Intensive phototherapy” implies irradiance in the blue-green spectrum (wavelengths of approximately 430–490 nm) of at least 30
�W/cm2 per nm (measured at the infant’s skin directly below the center of the phototherapy unit) and delivered to as much of the infant’s
surface area as possible. Note that irradiance measured below the center of the light source is much greater than that measured at the
periphery. Measurements should be made with a radiometer specified by the manufacturer of the phototherapy system.

See Appendix 2 for additional information on measuring the dose of phototherapy, a description of intensive phototherapy, and of light
sources used. If total serum bilirubin levels approach or exceed the exchange transfusion line (Fig 4), the sides of the bassinet, incubator,
or warmer should be lined with aluminum foil or white material.50 This will increase the surface area of the infant exposed and increase
the efficacy of phototherapy.51

If the total serum bilirubin does not decrease or continues to rise in an infant who is receiving intensive phototherapy, this strongly
suggests the presence of hemolysis.

Infants who receive phototherapy and have an elevated direct-reacting or conjugated bilirubin level (cholestatic jaundice) may develop
the bronze-baby syndrome. See Appendix 2 for the use of phototherapy in these infants.
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infants who develop serum bilirubin levels above 25
or 30 mg/dL (428-513 �mol/L) and those who de-
velop acute and chronic bilirubin encephalopathy.
This information will help to identify the magnitude
of the problem; the number of infants who need to be
screened and treated to prevent 1 case of kernicterus;
and the risks, costs, and benefits of different strate-
gies for prevention and treatment of hyperbiliru-
binemia. In the absence of these data, recommenda-
tions for intervention cannot be considered
definitive.

Effect of Bilirubin on the Central Nervous System

The serum bilirubin level by itself, except when it
is extremely high and associated with bilirubin en-
cephalopathy, is an imprecise indicator of long-term
neurodevelopmental outcome.2 Additional studies
are needed on the relationship between central ner-
vous system damage and the duration of hyperbil-
irubinemia, the binding of bilirubin to albumin, and
changes seen in the brainstem auditory evoked re-
sponse. These studies could help to better identify

Fig 4. Guidelines for exchange transfusion in infants 35 or more weeks’ gestation.
Note that these suggested levels represent a consensus of most of the committee but are based on limited evidence, and the levels shown

are approximations. See ref. 3 for risks and complications of exchange transfusion. During birth hospitalization, exchange transfusion is
recommended if the TSB rises to these levels despite intensive phototherapy. For readmitted infants, if the TSB level is above the exchange
level, repeat TSB measurement every 2 to 3 hours and consider exchange if the TSB remains above the levels indicated after intensive
phototherapy for 6 hours.

The following B/A ratios can be used together with but in not in lieu of the TSB level as an additional factor in determining the need
for exchange transfusion52:

Risk Category B/A Ratio at Which Exchange Transfusion
Should be Considered

TSB mg/dL/Alb, g/dL TSB �mol/L/Alb, �mol/L

Infants �38 0/7 wk 8.0 0.94
Infants 35 0/7–36 6/7 wk and well or �38 0/7 wk

if higher risk or isoimmune hemolytic disease
or G6PD deficiency

7.2 0.84

Infants 35 0/7–37 6/7 wk if higher risk or
isoimmune hemolytic disease or G6PD deficiency

6.8 0.80

If the TSB is at or approaching the exchange level, send blood for immediate type and crossmatch. Blood for exchange transfusion is
modified whole blood (red cells and plasma) crossmatched against the mother and compatible with the infant.53
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risk, clarify the effect of bilirubin on the central ner-
vous system, and guide intervention.

Identification of Hemolysis
Because of their poor specificity and sensitivity,

the standard laboratory tests for hemolysis (Table 1)
are frequently unhelpful.66,67 However, end-tidal
carbon monoxide, corrected for ambient carbon
monoxide (ETCOc), levels can confirm the presence
or absence of hemolysis, and measurement of ETCOc
is the only clinical test that provides a direct mea-
surement of the rate of heme catabolism and the rate
of bilirubin production.68,69 Thus, ETCOc may be
helpful in determining the degree of surveillance
needed and the timing of intervention. It is not yet
known, however, how ETCOc measurements will
affect management.

Nomograms and the Measurement of Serum and TcB
It would be useful to develop an age-specific (by

hour) nomogram for TSB in populations of newborns
that differ with regard to risk factors for hyperbiliru-
binemia. There is also an urgent need to improve the
precision and accuracy of the measurement of TSB in
the clinical laboratory.70,71 Additional studies are
also needed to develop and validate noninvasive
(transcutaneous) measurements of serum bilirubin
and to understand the factors that affect these mea-
surements. These studies should also assess the cost-
effectiveness and reproducibility of TcB measure-
ments in clinical practice.2

Pharmacologic Therapy
There is now evidence that hyperbilirubinemia can

be effectively prevented or treated with tin-mesopor-
phyrin,72–75 a drug that inhibits the production of
heme oxygenase. Tin-mesoporphyrin is not ap-
proved by the US Food and Drug Administration. If
approved, tin-mesoporphyrin could find immediate
application in preventing the need for exchange
transfusion in infants who are not responding to
phototherapy.75

Dissemination and Monitoring
Research should be directed toward methods for

disseminating the information contained in this
guideline to increase awareness on the part of phy-
sicians, residents, nurses, and parents concerning the
issues of neonatal hyperbilirubinemia and strategies
for its management. In addition, monitoring systems
should be established to identify the impact of these
guidelines on the incidence of acute bilirubin en-
cephalopathy and kernicterus and the use of photo-
therapy and exchange transfusions.

CONCLUSIONS
Kernicterus is still occurring but should be largely

preventable if health care personnel follow the rec-
ommendations listed in this guideline. These recom-
mendations emphasize the importance of universal,
systematic assessment for the risk of severe hyperbi-

lirubinemia, close follow-up, and prompt interven-
tion, when necessary.
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APPENDIX 1: Additional Notes

Definitions of Quality of Evidence and Balance of
Benefits and Harms

The Steering Committee on Quality Improvement
and Management categorizes evidence quality in 4
levels:
1. Well-designed, randomized, controlled trials or

diagnostic studies on relevant populations
2. Randomized, controlled trials or diagnostic stud-

ies with minor limitations; overwhelming, consis-
tent evidence from observational studies

3. Observational studies (case-control and cohort de-
sign)

4. Expert opinion, case reports, reasoning from first
principles

The AAP defines evidence-based recommenda-
tions as follows:1

• Strong recommendation: the committee believes
that the benefits of the recommended approach
clearly exceed the harms of that approach and that
the quality of the supporting evidence is either
excellent or impossible to obtain. Clinicians should
follow these recommendations unless a clear and
compelling rationale for an alternative approach is
present.

• Recommendation: the committee believes that the
benefits exceed the harms, but the quality of evi-
dence on which this recommendation is based is
not as strong. Clinicians should also generally fol-
low these recommendations but should be alert to
new information and sensitive to patient prefer-

ences. In this guideline, the term “should” implies
a recommendation by the committee.

• Option: either the quality of the evidence that ex-
ists is suspect or well-performed studies have
shown little clear advantage to one approach over
another. Patient preference should have a substan-
tial role in influencing clinical decision-making
when a policy is described as an option.

• No recommendation: there is a lack of pertinent
evidence and the anticipated balance of benefits
and harms is unclear.

Anticipated Balance Between Benefits and Harms
The presence of clear benefits or harms supports

stronger statements for or against a course of action.
In some cases, however, recommendations are made
when analysis of the balance of benefits and harms
provides an exceptional dysequilibrium and it would
be unethical or impossible to perform clinical trials to
“prove” the point. In these cases the balance of ben-
efit and harm is termed “exceptional.”

Clinical Manifestations of Acute Bilirubin
Encephalopathy and Kernicterus

Acute Bilirubin Encephalopathy
In the early phase of acute bilirubin encephalopa-

thy, severely jaundiced infants become lethargic and
hypotonic and suck poorly.2,3 The intermediate
phase is characterized by moderate stupor, irritabil-
ity, and hypertonia. The infant may develop a fever
and high-pitched cry, which may alternate with
drowsiness and hypotonia. The hypertonia is mani-
fested by backward arching of the neck (retrocollis)
and trunk (opisthotonos). There is anecdotal evi-
dence that an emergent exchange transfusion at this
stage, in some cases, might reverse the central ner-
vous system changes.4 The advanced phase, in which
central nervous system damage is probably irrevers-
ible, is characterized by pronounced retrocollis-opis-
thotonos, shrill cry, no feeding, apnea, fever, deep
stupor to coma, sometimes seizures, and death.2,3,5

Kernicterus
In the chronic form of bilirubin encephalopathy,

surviving infants may develop a severe form of ath-
etoid cerebral palsy, auditory dysfunction, dental-
enamel dysplasia, paralysis of upward gaze, and,
less often, intellectual and other handicaps. Most
infants who develop kernicterus have manifested
some or all of the signs listed above in the acute
phase of bilirubin encephalopathy. However, occa-
sionally there are infants who have developed very
high bilirubin levels and, subsequently, the signs of
kernicterus but have exhibited few, if any, anteced-
ent clinical signs of acute bilirubin encephalopa-
thy.3,5,6

Clinical Evaluation of Jaundice and TcB Measurements
Jaundice is usually seen in the face first and

progresses caudally to the trunk and extremities,7
but because visual estimation of bilirubin levels from
the degree of jaundice can lead to errors,8–10 a low
threshold should be used for measuring the TSB.
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Devices that provide a noninvasive TcB measure-
ment have proven very useful as screening tools,11

and newer instruments give measurements that pro-
vide a valid estimate of the TSB level.12–17 Studies
using the new TcB-measurement instruments are
limited, but the data published thus far suggest that
in most newborn populations, these instruments
generally provide measurements within 2 to 3
mg/dL (34–51 �mol/L) of the TSB and can replace a
measurement of serum bilirubin in many circum-
stances, particularly for TSB levels less than 15
mg/dL (257 �mol/L).12–17 Because phototherapy
“bleaches” the skin, both visual assessment of jaun-
dice and TcB measurements in infants undergoing
phototherapy are not reliable. In addition, the ability
of transcutaneous instruments to provide accurate
measurements in different racial groups requires ad-
ditional study.18,19 The limitations of the accuracy
and reproducibility of TSB measurements in the clin-
ical laboratory20–22 must also be recognized and are
discussed in the technical report.23

Capillary Versus Venous Serum Bilirubin
Measurement

Almost all published data regarding the relation-
ship of TSB levels to kernicterus or developmental
outcome are based on capillary blood TSB levels.
Data regarding the differences between capillary and
venous TSB levels are conflicting.24,25 In 1 study the
capillary TSB levels were higher, but in another they
were lower than venous TSB levels.24,25 Thus, obtain-
ing a venous sample to “confirm” an elevated capil-
lary TSB level is not recommended, because it will
delay the initiation of treatment.

Direct-Reacting and Conjugated Bilirubin
Although commonly used interchangeably, direct-

reacting bilirubin is not the same as conjugated bili-
rubin. Direct-reacting bilirubin is the bilirubin that
reacts directly (without the addition of an accelerat-
ing agent) with diazotized sulfanilic acid. Conju-
gated bilirubin is bilirubin made water soluble by
binding with glucuronic acid in the liver. Depending
on the technique used, the clinical laboratory will
report total and direct-reacting or unconjugated and
conjugated bilirubin levels. In this guideline and for
clinical purposes, the terms may be used inter-
changeably.

Abnormal Direct and Conjugated Bilirubin Levels
Laboratory measurement of direct bilirubin is not

precise,26 and values between laboratories can vary
widely. If the TSB is at or below 5 mg/dL (85 �mol/
L), a direct or conjugated bilirubin of more than 1.0

mg/dL (17.1 �mol/L) is generally considered abnor-
mal. For TSB values higher than 5 mg/dL (85 �mol/
L), a direct bilirubin of more than 20% of the TSB is
considered abnormal. If the hospital laboratory mea-
sures conjugated bilirubin using the Vitros (formerly
Ektachem) system (Ortho-Clinical Diagnostics, Rari-
tan, NJ), any value higher than 1 mg/dL is consid-
ered abnormal.

Assessment of Adequacy of Intake in Breastfeeding
Infants

The data from a number of studies27–34 indicate
that unsupplemented, breastfed infants experience
their maximum weight loss by day 3 and, on aver-
age, lose 6.1% � 2.5% (SD) of their birth weight.
Thus, �5% to 10% of fully breastfed infants lose 10%
or more of their birth weight by day 3, suggesting
that adequacy of intake should be evaluated and the
infant monitored if weight loss is more than 10%.35

Evidence of adequate intake in breastfed infants also
includes 4 to 6 thoroughly wet diapers in 24 hours
and the passage of 3 to 4 stools per day by the fourth
day. By the third to fourth day, the stools in ade-
quately breastfed infants should have changed from
meconium to a mustard yellow, mushy stool.36 The
above assessment will also help to identify breastfed
infants who are at risk for dehydration because of
inadequate intake.

Nomogram for Designation of Risk
Note that this nomogram (Fig 2) does not describe

the natural history of neonatal hyperbilirubinemia,
particularly after 48 to 72 hours, for which, because
of sampling bias, the lower zones are spuriously
elevated.37 This bias, however, will have much less
effect on the high-risk zone (95th percentile in the
study).38

G6PD Dehydrogenase Deficiency
It is important to look for G6PD deficiency in

infants with significant hyperbilirubinemia, because
some may develop a sudden increase in the TSB. In
addition, G6PD-deficient infants require intervention
at lower TSB levels (Figs 3 and 4). It should be noted
also that in the presence of hemolysis, G6PD levels
can be elevated, which may obscure the diagnosis in
the newborn period so that a normal level in a he-
molyzing neonate does not rule out G6PD deficien-
cy.39 If G6PD deficiency is strongly suspected, a re-
peat level should be measured when the infant is 3
months old. It is also recognized that immediate
laboratory determination of G6PD is generally not
available in most US hospitals, and thus translating
the above information into clinical practice is cur-

TABLE 4. Risk Zone as a Predictor of Hyperbilirubinemia39

TSB Before Discharge Newborns
(Total � 2840),

n (%)

Newborns Who Subsequently
Developed a TSB Level
�95th Percentile, n (%)

High-risk zone (�95th percentile) 172 (6.0) 68 (39.5)
High intermediate-risk zone 356 (12.5) 46 (12.9)
Low intermediate-risk zone 556 (19.6) 12 (2.26)
Low-risk zone 1756 (61.8) 0
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rently difficult. Nevertheless, practitioners are re-
minded to consider the diagnosis of G6PD deficiency
in infants with severe hyperbilirubinemia, particu-
larly if they belong to the population groups in
which this condition is prevalent. This is important
in the African American population, because these
infants, as a group, have much lower TSB levels than
white or Asian infants.40,41 Thus, severe hyperbiliru-
binemia in an African American infant should al-
ways raise the possibility of G6PD deficiency.

Basis for the Recommendations 7.1.1 Through 7.1.6 and
Provided in Figs 3 and 4

Ideally, recommendations for when to implement
phototherapy and exchange transfusions should be
based on estimates of when the benefits of these
interventions exceed their risks and cost. The evi-
dence for these estimates should come from random-
ized trials or systematic observational studies. Un-
fortunately, there is little such evidence on which to
base these recommendations. As a result, treatment
guidelines must necessarily rely on more uncertain
estimates and extrapolations. For a detailed discus-
sion of this question, please see “An Evidence-Based
Review of Important Issues Concerning Neonatal
Hyperbilirubinemia.”23

The recommendations for phototherapy and ex-
change transfusion are based on the following prin-
ciples:

• The main demonstrated value of phototherapy is
that it reduces the risk that TSB levels will reach a
level at which exchange transfusion is recom-
mended.42–44 Approximately 5 to 10 infants with
TSB levels between 15 and 20 mg/dL (257–342
�mol/L) will receive phototherapy to prevent the
TSB in 1 infant from reaching 20 mg/dL (the num-
ber needed to treat).12 Thus, 8 to 9 of every 10
infants with these TSB levels will not reach 20
mg/dL (342 �mol/L) even if they are not treated.
Phototherapy has proven to be a generally safe
procedure, although rare complications can occur
(see Appendix 2).

• Recommended TSB levels for exchange transfu-
sion (Fig 4) are based largely on the goal of keep-
ing TSB levels below those at which kernicterus
has been reported.12,45–48 In almost all cases, ex-
change transfusion is recommended only after
phototherapy has failed to keep the TSB level be-
low the exchange transfusion level (Fig 4).

• The recommendations to use phototherapy and
exchange transfusion at lower TSB levels for in-
fants of lower gestation and those who are sick are
based on limited observations suggesting that sick
infants (particularly those with the risk factors
listed in Figs 3 and 4)49–51 and those of lower
gestation51–54 are at greater risk for developing
kernicterus at lower bilirubin levels than are well
infants of more than 38 6/7 weeks’ gestation. Nev-
ertheless, other studies have not confirmed all of
these associations.52,55,56 There is no doubt, how-
ever, that infants at 35 to 37 6/7 weeks’ gestation
are at a much greater risk of developing very high

TSB levels.57,58 Intervention for these infants is
based on this risk as well as extrapolations from
more premature, lower birth-weight infants who
do have a higher risk of bilirubin toxicity.52,53

• For all newborns, treatment is recommended at
lower TSB levels at younger ages because one of
the primary goals of treatment is to prevent addi-
tional increases in the TSB level.

Subtle Neurologic Abnormalities Associated With
Hyperbilirubinemia

There are several studies demonstrating measur-
able transient changes in brainstem-evoked poten-
tials, behavioral patterns, and the infant’s cry59–63

associated with TSB levels of 15 to 25 mg/dL (257–
428 �mol/L). In these studies, the abnormalities
identified were transient and disappeared when the
serum bilirubin levels returned to normal with or
without treatment.59,60,62,63

A few cohort studies have found an association
between hyperbilirubinemia and long-term adverse
neurodevelopmental effects that are more subtle
than kernicterus.64–67 Current studies, however, sug-
gest that although phototherapy lowers the TSB lev-
els, it has no effect on these long-term neurodevel-
opmental outcomes.68–70

Risks of Exchange Transfusion
Because exchange transfusions are now rarely per-

formed, the risks of morbidity and mortality associ-
ated with the procedure are difficult to quantify. In
addition, the complication rates listed below may not
be generalizable to the current era if, like most pro-
cedures, frequency of performance is an important
determinant of risk. Death associated with exchange
transfusion has been reported in approximately 3 in
1000 procedures,71,72 although in otherwise well in-
fants of 35 or more weeks’ gestation, the risk is
probably much lower.71–73 Significant morbidity (ap-
nea, bradycardia, cyanosis, vasospasm, thrombosis,
necrotizing enterocolitis) occurs in as many as 5% of
exchange transfusions,71 and the risks associated
with the use of blood products must always be con-
sidered.74 Hypoxic-ischemic encephalopathy and ac-
quired immunodeficiency syndrome have occurred
in otherwise healthy infants receiving exchange
transfusions.73,75

Serum Albumin Levels and the B/A Ratio
The legends to Figs 3 and 4 and recommendations

7.1.5 and 7.1.6 contain references to the serum albu-
min level and the B/A ratio as factors that can be
considered in the decision to initiate phototherapy
(Fig 3) or perform an exchange transfusion (Fig 4).
Bilirubin is transported in the plasma tightly bound
to albumin, and the portion that is unbound or
loosely bound can more readily leave the intravas-
cular space and cross the intact blood-brain barrier.76

Elevations of unbound bilirubin (UB) have been as-
sociated with kernicterus in sick preterm new-
borns.77,78 In addition, elevated UB concentrations
are more closely associated than TSB levels with
transient abnormalities in the audiometric brainstem
response in term79 and preterm80 infants. Long-term
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studies relating B/A binding in infants to develop-
mental outcome are limited and conflicting.69,81,82 In
addition, clinical laboratory measurement of UB is
not currently available in the United States.

The ratio of bilirubin (mg/dL) to albumin (g/dL)
does correlate with measured UB in newborns83 and
can be used as an approximate surrogate for the
measurement of UB. It must be recognized, however,
that both albumin levels and the ability of albumin to
bind bilirubin vary significantly between new-
borns.83,84 Albumin binding of bilirubin is impaired
in sick infants,84–86 and some studies show an in-
crease in binding with increasing gestational86,87 and
postnatal87,88 age, but others have not found a sig-
nificant effect of gestational age on binding.89 Fur-
thermore, the risk of bilirubin encephalopathy is un-
likely to be a simple function of the TSB level or the
concentration of UB but is more likely a combination
of both (ie, the total amount of bilirubin available
[the miscible pool of bilirubin] as well as the ten-
dency of bilirubin to enter the tissues [the UB con-
centration]).83 An additional factor is the possible
susceptibility of the cells of the central nervous sys-
tem to damage by bilirubin.90 It is therefore a clinical
option to use the B/A ratio together with, but not in
lieu of, the TSB level as an additional factor in deter-
mining the need for exchange transfusion83 (Fig 4).
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APPENDIX 2: Phototherapy
There is no standardized method for delivering

phototherapy. Phototherapy units vary widely, as do
the types of lamps used in the units. The efficacy of
phototherapy depends on the dose of phototherapy
administered as well as a number of clinical factors
(Table 5).1

Measuring the Dose of Phototherapy
Table 5 shows the radiometric quantities used in

measuring the phototherapy dose. The quantity most
commonly reported in the literature is the spectral
irradiance. In the nursery, spectral irradiance can be
measured by using commercially available radiome-
ters. These instruments take a single measurement
across a band of wavelengths, typically 425 to 475 or
400 to 480 nm. Unfortunately, there is no standard-
ized method for reporting phototherapy dosages in
the clinical literature, so it is difficult to compare
published studies on the efficacy of phototherapy
and manufacturers’ data for the irradiance produced
by different systems.2 Measurements of irradiance
from the same system, using different radiometers,
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can also produce significantly different results. The
width of the phototherapy lamp’s emissions spec-
trum (narrow versus broad) will affect the measured
irradiance. Measurements under lights with a very
focused emission spectrum (eg, blue light-emitting
diode) will vary significantly from one radiometer to
another, because the response spectra of the radiom-
eters vary from manufacturer to manufacturer.
Broader-spectrum lights (fluorescent and halogen)
have fewer variations among radiometers. Manufac-
turers of phototherapy systems generally recom-
mend the specific radiometer to be used in measur-
ing the dose of phototherapy when their system is
used.

It is important also to recognize that the measured
irradiance will vary widely depending on where the
measurement is taken. Irradiance measured below
the center of the light source can be more than dou-
ble that measured at the periphery, and this dropoff
at the periphery will vary with different photother-
apy units. Ideally, irradiance should be measured at
multiple sites under the area illuminated by the unit
and the measurements averaged. The International
Electrotechnical Commission3 defines the “effective
surface area” as the intended treatment surface that
is illuminated by the phototherapy light. The com-
mission uses 60 � 30 cm as the standard-sized sur-
face.

Is It Necessary to Measure Phototherapy Doses
Routinely?

Although it is not necessary to measure spectral
irradiance before each use of phototherapy, it is im-
portant to perform periodic checks of phototherapy
units to make sure that an adequate irradiance is
being delivered.

The Dose-Response Relationship of Phototherapy
Figure 5 shows that there is a direct relationship

between the irradiance used and the rate at which
the serum bilirubin declines under phototherapy.4
The data in Fig 5 suggest that there is a saturation
point beyond which an increase in the irradiance
produces no added efficacy. We do not know, how-
ever, that a saturation point exists. Because the con-
version of bilirubin to excretable photoproducts is
partly irreversible and follows first-order kinetics,
there may not be a saturation point, so we do not
know the maximum effective dose of phototherapy.

Effect on Irradiance of the Light Spectrum and the
Distance Between the Infant and the Light Source

Figure 6 shows that as the distance between the
light source and the infant decreases, there is a cor-
responding increase in the spectral irradiance.5 Fig 6
also demonstrates the dramatic difference in irradi-

TABLE 5. Factors That Affect the Dose and Efficacy of Phototherapy

Factor Mechanism/Clinical
Relevance

Implementation and
Rationale

Clinical Application

Spectrum of light emitted Blue-green spectrum is
most effective. At these
wavelengths, light
penetrates skin well
and is absorbed
maximally by bilirubin.

Special blue fluorescent
tubes or other light
sources that have
most output in the
blue-green spectrum
and are most
effective in lowering
TSB.

Use special blue tubes or LED light
source with output in blue-green
spectrum for intensive PT.

Spectral irradiance (irradiance
in certain wavelength
band) delivered to surface
of infant

1 irradiance 3
1 rate of decline in TSB

Irradiance is measured
with a radiometer as
�W/cm2 per nm.
Standard PT units
deliver 8–10 �W/
cm2 per nm (Fig 6).
Intensive PT requires
�30 �W/cm2 per
nm.

If special blue fluorescent tubes are
used, bring tubes as close to
infant as possible to increase
irradiance (Fig 6). Note: This
cannot be done with halogen
lamps because of the danger of
burn. Special blue tubes 10–15
cm above the infant will produce
an irradiance of at least 35 �W/
cm2 per nm.

Spectral power (average
spectral irradiance across
surface area)

1 surface area exposed
3 1 rate of decline in

TSB

For intensive PT,
expose maximum
surface area of infant
to PT.

Place lights above and fiber-optic
pad or special blue fluorescent
tubes* below the infant. For
maximum exposure, line sides of
bassinet, warmer bed, or
incubator with aluminum foil.

Cause of jaundice PT is likely to be less
effective if jaundice is
due to hemolysis or if
cholestasis is present.

(1 direct bilirubin)

When hemolysis is present, start
PT at lower TSB levels. Use
intensive PT. Failure of PT
suggests that hemolysis is the
cause of jaundice. If 1 direct
bilirubin, watch for bronze baby
syndrome or blistering.

TSB level at start of PT The higher the TSB, the
more rapid the decline
in TSB with PT.

Use intensive PT for higher TSB
levels. Anticipate a more rapid
decrease in TSB when TSB �20
mg/dL (342 �mol/L).

PT indicates phototherapy; LED, light-emitting diode.
* Available in the Olympic BiliBassinet (Olympic Medical, Seattle, WA).
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ance produced within the important 425- to 475-nm
band by different types of fluorescent tubes.

What is Intensive Phototherapy?
Intensive phototherapy implies the use of high

levels of irradiance in the 430- to 490-nm band (usu-
ally 30 �W/cm2 per nm or higher) delivered to as
much of the infant’s surface area as possible. How
this can be achieved is described below.

Using Phototherapy Effectively

Light Source
The spectrum of light delivered by a phototherapy

unit is determined by the type of light source and

any filters used. Commonly used phototherapy units
contain daylight, cool white, blue, or “special blue”
fluorescent tubes. Other units use tungsten-halogen
lamps in different configurations, either free-stand-
ing or as part of a radiant warming device. Recently,
a system using high-intensity gallium nitride light-
emitting diodes has been introduced.6 Fiber-optic
systems deliver light from a high-intensity lamp to a
fiber-optic blanket. Most of these devices deliver
enough output in the blue-green region of the visible
spectrum to be effective for standard phototherapy
use. However, when bilirubin levels approach the
range at which intensive phototherapy is recom-
mended, maximal efficiency must be sought. The
most effective light sources currently commercially
available for phototherapy are those that use special
blue fluorescent tubes7 or a specially designed light-
emitting diode light (Natus Inc, San Carlos, CA).6
The special blue fluorescent tubes are labeled
F20T12/BB (General Electric, Westinghouse, Sylva-
nia) or TL52/20W (Phillips, Eindhoven, The Nether-
lands). It is important to note that special blue tubes
provide much greater irradiance than regular blue
tubes (labeled F20T12/B) (Fig 6). Special blue tubes
are most effective because they provide light pre-
dominantly in the blue-green spectrum. At these
wavelengths, light penetrates skin well and is ab-
sorbed maximally by bilirubin.7

There is a common misconception that ultraviolet
light is used for phototherapy. The light systems
used do not emit significant ultraviolet radiation,
and the small amount of ultraviolet light that is
emitted by fluorescent tubes and halogen bulbs is in
longer wavelengths than those that cause erythema.
In addition, almost all ultraviolet light is absorbed by
the glass wall of the fluorescent tube and the Plexi-
glas cover of the phototherapy unit.

Distance From the Light
As can be seen in Fig 6, the distance of the light

source from the infant has a dramatic effect on the
spectral irradiance, and this effect is most significant
when special blue tubes are used. To take advantage
of this effect, the fluorescent tubes should be placed
as close to the infant as possible. To do this, the infant
should be in a bassinet, not an incubator, because the
top of the incubator prevents the light from being
brought sufficiently close to the infant. In a bassinet,
it is possible to bring the fluorescent tubes within
approximately 10 cm of the infant. Naked term in-
fants do not become overheated under these lights. It
is important to note, however, that the halogen spot
phototherapy lamps cannot be positioned closer to
the infant than recommended by the manufacturers
without incurring the risk of a burn. When halogen
lamps are used, manufacturers recommendations
should be followed. The reflectors, light source, and
transparent light filters (if any) should be kept clean.

Surface Area
A number of systems have been developed to pro-

vide phototherapy above and below the infant.8,9

One commercially available system that does this is
the BiliBassinet (Olympic Medical, Seattle, WA). This

Fig 5. Relationship between average spectral irradiance and de-
crease in serum bilirubin concentration. Term infants with nonhe-
molytic hyperbilirubinemia were exposed to special blue lights
(Phillips TL 52/20W) of different intensities. Spectral irradiance
was measured as the average of readings at the head, trunk, and
knees. Drawn from the data of Tan.4 Source: Pediatrics. 1996;98:
283-287.

Fig 6. Effect of light source and distance from the light source to
the infant on average spectral irradiance. Measurements were
made across the 425- to 475-nm band by using a commercial
radiometer (Olympic Bilimeter Mark II) and are the average of
measurements taken at different locations at each distance (irra-
diance at the center of the light is much higher than at the periph-
ery). The phototherapy unit was fitted with eight 24-in fluorescent
tubes. � indicates special blue, General Electric 20-W F20T12/BB
tube; �, blue, General Electric 20-W F20T12/B tube; Œ, daylight
blue, 4 General Electric 20-W F20T12/B blue tubes and 4 Sylvania
20-W F20T12/D daylight tubes; •, daylight, Sylvania 20-W
F20T12/D daylight tube. Curves were plotted by using linear
curve fitting (True Epistat, Epistat Services, Richardson, TX). The
best fit is described by the equation y � AeBx. Source: Pediatrics.
1996;98:283-287.
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unit provides special blue fluorescent tubes above
and below the infant. An alternative is to place fiber-
optic pads below an infant with phototherapy lamps
above. One disadvantage of fiber-optic pads is that
they cover a relatively small surface area so that 2 or
3 pads may be needed.5 When bilirubin levels are
extremely high and must be lowered as rapidly as
possible, it is essential to expose as much of the
infant’s surface area to phototherapy as possible. In
these situations, additional surface-area exposure
can be achieved by lining the sides of the bassinet
with aluminum foil or a white cloth.10

In most circumstances, it is not necessary to re-
move the infant’s diaper, but when bilirubin levels
approach the exchange transfusion range, the diaper
should be removed until there is clear evidence of a
significant decline in the bilirubin level.

What Decline in the Serum Bilirubin Can You Expect?
The rate at which the bilirubin declines depends

on the factors listed in Table 5, and different re-
sponses can be expected depending on the clinical
circumstances. When bilirubin levels are extremely
high (more than 30 mg/dL [513 �mol/L]), and in-
tensive phototherapy is used, a decline of as much as
10 mg/dL (171 �mol/L) can occur within a few
hours,11 and a decrease of at least 0.5 to 1 mg/dL per
hour can be expected in the first 4 to 8 hours.12 On
average, for infants of more than 35 weeks’ gestation
readmitted for phototherapy, intensive phototherapy
can produce a decrement of 30% to 40% in the initial
bilirubin level by 24 hours after initiation of photo-
therapy.13 The most significant decline will occur in
the first 4 to 6 hours. With standard phototherapy
systems, a decrease of 6% to 20% of the initial bili-
rubin level can be expected in the first 24 hours.8,14

Intermittent Versus Continuous Phototherapy
Clinical studies comparing intermittent with con-

tinuous phototherapy have produced conflicting re-
sults.15–17 Because all light exposure increases biliru-
bin excretion (compared with darkness), no plausible
scientific rationale exists for using intermittent pho-
totherapy. In most circumstances, however, photo-
therapy does not need to be continuous. Photother-
apy may be interrupted during feeding or brief
parental visits. Individual judgment should be exer-
cised. If the infant’s bilirubin level is approaching
the exchange transfusion zone (Fig 4), phototherapy
should be administered continuously until a satisfac-
tory decline in the serum bilirubin level occurs or
exchange transfusion is initiated.

Hydration
There is no evidence that excessive fluid adminis-

tration affects the serum bilirubin concentration.
Some infants who are admitted with high bilirubin
levels are also mildly dehydrated and may need
supplemental fluid intake to correct their dehydra-
tion. Because these infants are almost always breast-
fed, the best fluid to use in these circumstances is a
milk-based formula, because it inhibits the enterohe-
patic circulation of bilirubin and should help to
lower the serum bilirubin level. Because the photo-

products responsible for the decline in serum biliru-
bin are excreted in urine and bile,18 maintaining
adequate hydration and good urine output should
help to improve the efficacy of phototherapy. Unless
there is evidence of dehydration, however, routine
intravenous fluid or other supplementation (eg, with
dextrose water) of term and near-term infants receiv-
ing phototherapy is not necessary.

When Should Phototherapy Be Stopped?
There is no standard for discontinuing photother-

apy. The TSB level for discontinuing phototherapy
depends on the age at which phototherapy is initi-
ated and the cause of the hyperbilirubinemia.13 For
infants who are readmitted after their birth hospital-
ization (usually for TSB levels of 18 mg/dL [308
�mol/L] or higher), phototherapy may be discontin-
ued when the serum bilirubin level falls below 13 to
14 mg/dL (239-239 �mol/L). Discharge from the
hospital need not be delayed to observe the infant for
rebound.13,19,20 If phototherapy is used for infants
with hemolytic diseases or is initiated early and dis-
continued before the infant is 3 to 4 days old, a
follow-up bilirubin measurement within 24 hours
after discharge is recommended.13 For infants who
are readmitted with hyperbilirubinemia and then
discharged, significant rebound is rare, but a repeat
TSB measurement or clinical follow-up 24 hours after
discharge is a clinical option.13

Home Phototherapy
Because the devices available for home photother-

apy may not provide the same degree of irradiance
or surface-area exposure as those available in the
hospital, home phototherapy should be used only in
infants whose bilirubin levels are in the “optional
phototherapy” range (Fig 3); it is not appropriate for
infants with higher bilirubin concentrations. As with
hospitalized infants, it is essential that serum biliru-
bin levels be monitored regularly.

Sunlight Exposure
In their original description of phototherapy, Cre-

mer et al21 demonstrated that exposure of newborns
to sunlight would lower the serum bilirubin level.
Although sunlight provides sufficient irradiance in
the 425- to 475-nm band to provide phototherapy,
the practical difficulties involved in safely exposing a
naked newborn to the sun either inside or outside
(and avoiding sunburn) preclude the use of sunlight
as a reliable therapeutic tool, and it therefore is not
recommended.

Complications
Phototherapy has been used in millions of infants

for more than 30 years, and reports of significant
toxicity are exceptionally rare. Nevertheless, photo-
therapy in hospital separates mother and infant, and
eye patching is disturbing to parents. The most im-
portant, but uncommon, clinical complication occurs
in infants with cholestatic jaundice. When these in-
fants are exposed to phototherapy, they may develop
a dark, grayish-brown discoloration of the skin, se-
rum, and urine (the bronze infant syndrome).22 The
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pathogenesis of this syndrome is unknown, but it
may be related to an accumulation of porphyrins and
other metabolites in the plasma of infants who de-
velop cholestasis.22,23 Although it occurs exclusively
in infants with cholestasis, not all infants with cho-
lestatic jaundice develop the syndrome.

This syndrome generally has had few deleterious
consequences, and if there is a need for photother-
apy, the presence of direct hyperbilirubinemia
should not be considered a contraindication to its
use. This is particularly important in sick neonates.
Because the products of phototherapy are excreted in
the bile, the presence of cholestasis will decrease the
efficacy of phototherapy. Nevertheless, infants with
direct hyperbilirubinemia often show some response
to phototherapy. In infants receiving phototherapy
who develop the bronze infant syndrome, exchange
transfusion should be considered if the TSB is in the
intensive phototherapy range and phototherapy
does not promptly lower the TSB. Because of the
paucity of data, firm recommendations cannot be
made. Note, however, that the direct serum bilirubin
should not be subtracted from the TSB concentration
in making decisions about exchange transfusions
(see Fig 4).

Rarely, purpura and bullous eruptions have been
described in infants with severe cholestatic jaundice
receiving phototherapy,24,25 and severe blistering
and photosensitivity during phototherapy have oc-
curred in infants with congenital erythropoietic por-
phyria.26,27 Congenital porphyria or a family history
of porphyria is an absolute contraindication to the
use of phototherapy, as is the concomitant use of
drugs or agents that are photosensitizers.28
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ERRATUM 

Two errors appeared in the American Academy of Pediatrics clinical practice 
guideline, titled “Management of Hyperbilirubinemia in the Newborn Infant 35 or 
More Weeks of Gestation,” that was published in the July 2004 issue of Pediatrics 
(2004;114:297–316). On page 107, Background section, first paragraph, the second 
sentence should read: “The current guideline represents a consensus of the com-
mittee charged by the AAP with reviewing and updating the existing guideline 
and is based on a careful review of the evidence, including a comprehensive lit-
erature review by the Agency for Healthcare Research and Quality and the New 
England Medical Center Evidence-Based Practice Center.2” On page 118, Appendix 
1, first paragraph, the 4 levels of evidence quality should have been labeled A, B, C, 
and D rather than 1, 2, 3, and 4, respectively. The American Academy of Pediatrics 
regrets these errors.
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ABSTRACT. This article is adapted from a published evidence 
report concerning neonatal hyperbilirubinemia with an added 
section on the risk of blood exchange transfusion (BET). Based 
on a summary of multiple case reports that spanned more than 
30 years, we conclude that kernicterus, although infrequent, 
has at least 10% mortality and at least 70% long-term morbid-
ity. It is evident that the preponderance of kernicterus cases 
oc curred in infants with a bilirubin level higher than 20 mg/dL. 
Given the diversity of conclusions on the rela tionship between 
peak bilirubin levels and behavioral and neurodevelopmental 
outcomes, it is apparent that the use of a single total serum bili-
rubin level to predict long-term outcomes is inadequate and 
will lead to con flicting results. Evidence for efficacy of treat-
ments for neonatal hyperbilirubinemia was limited. Overall, 
the 4 qualifying studies showed that phototherapy had an ab-
solute risk-reduction rate of 10% to 17% for prevention of serum 
bilirubin levels higher than 20 mg/dL in healthy infants with 
jaundice. There is no evidence to suggest that phototherapy for 
neonatal hyperbilirubinemia has any long-term adverse neuro-
developmental effects. Transcutaneous measurements of bili-
rubin have a linear correlation to total serum bilirubin and may 
be useful as screening devices to detect clinically significant 
jaundice and decrease the need for serum bilirubin determina-
tions. Based on our review of the risks associated with BETs 
from 15 studies consisting mainly of infants born before 1970, 
we conclude that the mortality within 6 hours of BET ranged 
from 3 per 1000 to 4 per 1000 ex changed infants who were term 
and without serious he molytic diseases. Regardless of the defi-
nitions and rates of BET-associated morbidity and the various 
pre-ex-change clinical states of the exchanged infants, in many 
cases the morbidity was minor (eg, postexchange ane mia). 
Based on the results from the most recent study to report BET 
morbidity, the overall risk of permanent se quelae in 25 sick 
infants who survived BET was from 5% to 10%. 

The American Academy of Pediatrics (AAP) re quested 
an evidence report from the Agency for Healthcare 
Research and Quality (AHRQ) that would critically 

examine the available evidence regarding the effect of high 
levels of bilirubin on behavioral and neurodevelopmental 
outcomes, role of various comorbid effect modifiers (eg, 
sepsis and hemolysis) on neurodevelopment, efficacy of 
photo therapy, reliability of various strategies in predicting 
significant hyperbilirubinemia, and accuracy of transcuta-
neous bilirubin (TcB) measurements. The report was used 
by the AAP to update the 1994 AAP guidelines for the 
management of neonatal hyperbil irubinemia. This review 
focuses on otherwise healthy term or near-term (at least 34 
weeks’ esti mated gestational age [EGA] or at least 2500 g 
birth weight) infants with hyperbilirubinemia. This article 
is adapted from that published report with an added sec-
tion on the risk of blood exchange transfu sion (BET). 

Neither hyperbilirubinemia nor kernicterus are re-
portable diseases, and there are no reliable sources of 
information providing national annual estimates. Since 
the advent of effective prevention of rhesus (Rh) incom-
patibility and treatment of elevated bili rubin levels with 
phototherapy, kernicterus has be come uncommon. When 

laboratory records of a 1995–1996 birth cohort of more 
than 50 000 California infants were examined, Newman 
et al reported that 2% had total serum bilirubin (TSB) lev-
els higher than 20 mg/dL, 0.15% had levels higher than 
25 mg/dL, and only 0.01% had levels higher than 30 mg/
dL. (These data were from infants with clinically identi fied 
hyperbilirubinemia and, as such, represent a minimum 
estimate of the true incidence of extreme hyperbilirubine-
mia.) This is undoubtedly the result of successful preven-
tion of hemolytic anemia and the application of effective 
treatment of elevated serum bilirubin levels in accordance 
with currently ac cepted medical practice. Projecting the 
California es timates to the national birth rate of 4 million 
per year, one can predict 80 000, 6000, and 400 newborns 
per year with bilirubin levels of more than 20, 25, and  
30 mg/dL, respectively. 

Recently, concern has been expressed that the in crease 
in early hospital discharges, coupled with a rise in breast-
feeding rates, has led to a rise in the rate of preventable 
kernicterus resulting from “unat tended to” hyperbiliru-
binemia. However, a report published in 2002, based on  
a national registry estab lished since 1992, reported only  
90 cases of kernicterus, although the efficiency of case as-
certainment is not clear. Thus, there are no data to estab-
lish inci dence trends reliably for either hyperbilirubinemia 
or kernicterus. 

Despite these constraints, there has been substan tial re-
search on the neurodevelopmental outcomes of hyperbili-
rubinemia and its prediction and treatment. Subsequent 
sections of this review describe in more detail the precise 
study questions and the existing published work in this 
area. 

METHODOLOGY 

This evidence report is based on a systematic review of the medical 
 literature. Our Evidence-Based Practice Center formed a review team 
consisting of pediatricians and Evidence-Based Prac tice Center methodo-
logic staff to review the literature and perform data abstraction and anal-
ysis. For details regarding methodology, please see the original AHRQ 
report.

Key Questions 

Question 1: What is the relationship between peak bilirubin levels and/
or duration of hyperbilirubinemia and neurodevelopmental outcome? 
Question 2: What is the evidence for effect modification of the results in 
question 1 by GA, hemolysis, serum albumin, and other factors? Ques-
tion 3: What are the quantitative estimates of efficacy of treatment for 1) 
reducing peak bilirubin levels (eg, number needed to treat [NNT] at 20 
mg/dL to keep TSB from rising); 2) reducing the duration of hyperbiliru-
binemia (eg, average number of hours by which time TSB is higher than 
20 mg/dL may be shortened by treatment); and 3) improving neurode-
velopmental outcomes? 
Question 4: What is the efficacy of various strategies for predicting hy-
perbilirubinemia, including hour-specific bilirubin percentiles? Question 
5: What is the accuracy of TcB measurements? 
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Search Strategies 

We searched the Medline database on September 25, 2001, for publi-
cations from 1966 to the present using relevant medical sub ject heading 
terms (“hyperbilirubinemia”; “hyperbilirubinemia, hereditary”; “biliru-
bin”; “jaundice, neonatal”; and “kernicterus”) and text words (“bilirubi
n,”“hyperbilirubinemia,”“jaundice,” “kernicterus,”and “neonatal”). The 
abstracts were limited to hu man subjects and English-language  studies 
focusing on newborns between birth and 1 month of age. In addition, 
the same text words used for the Medline search were used to search 
the Pre-Medline database. The strategy yielded 4280 Medline and 45 Pre-
Medline abstracts. We consulted domain experts and exam ined relevant 
review articles for additional studies. A supplemen tal search for case re-
ports of kernicterus in reference lists of relevant articles and reviews was 
performed also. 

Screening and Selection Process 

In our preliminary screening of abstracts, we identified more than 600 
potentially relevant articles in total for questions 1, 2, and 3. To handle 
this large number of articles, we devised the follow ing scheme to address 
the key questions and ensure that the report was completed within the 
time and resource constraints. We in cluded only studies that measured 
neurodevelopmental or behav ioral outcomes (except for question 3, part 
1, for which we eval uated all studies addressing the efficacy of treatment). 
For the specific question of quantitative estimates of efficacy of treatment, 
all studies concerning therapies designed to prevent hyperbiliru binemia 
(generally bilirubin greater than or equal to 20 mg/dL) were included in 
the review. 

Inclusion Criteria 

The target population of this review was healthy, term infants. For the 
purpose of this review, we included articles concerning infants who were 
at least 34 weeks’ EGA at the time of birth. From studies that reported 
birth weight rather than age, infants whose birth weight was greater 
than or equal to 2500 g were included. This cutoff was derived from find-
ings of the National Institute of Child Health and Human Development 
(NICHD) hyperbiliru binemia study, in which none of the 1339 infants 
weighing greater than or equal to 2500 g were less than 34 weeks’ EGA. 

Articles were selected for inclusion in the systematic review based on the 
following additional criteria: 

Question 1 or 2 (Risk Association) 

•  Population: infants greater than or equal to 34 weeks’ EGA or birth 
weight greater than or equal to 2500 g. 

• Sample size: more than 5 subjects per arm 
• Predictors: jaundice or hyperbilirubinemia 
•  Outcomes: at least 1 behavioral/neurodevelopmental outcome report-

ed in the article 
•  Study design: prospective cohorts (more than 2 arms), prospec tive 

cross-sectional study, prospective longitudinal study, pro spective  
single-arm study, or retrospective cohorts (more than 2 arms) 

Case Reports of Kernicterus 

• Population: kernicterus case 
•  Study design: case reports with kernicterus as a predictor or an 

 outcome 

Kernicterus, as defined by authors, included any of the follow ing: 
acute phase of kernicterus (poor feeding, lethargy, high-pitched cry, 
increased tone, opisthotonos, or seizures), kernicterus sequelae (motor 
delay, sensorineural hearing loss, gaze palsy, dental dysplasia, cerebral 
palsy, or mental retardation), necropsy finding of yellow staining in the 
brain nuclei. 

Question 3 (Efficacy of Treatment at Reducing Serum Bilirubin) 

•  Population: infants greater than or equal to 34 weeks’ EGA or birth 
weight greater than or equal to 2500 g 

• Sample size: more than 10 subjects per arm 
• Treatments: any treatment for neonatal hyperbilirubinemia 
•  Outcomes: serum bilirubin level higher than or equal to 20 mg/dL or 

frequency of BET specifically for bilirubin level higher than or equal to 
20 mg/dL 

• Study design: randomized or nonrandomized, controlled trials 

For All Other Issues 

•  Population: infants greater than or equal to 34 weeks’ EGA or birth 
weight greater than or equal to 2500 g 

•  Sample size: more than 10 subjects per arm for phototherapy; any 
 sample size for other treatments 

• Treatments: any treatment for neonatal hyperbilirubinemia 
•  Outcomes: at least 1 neurodevelopmental outcome was re ported in  

the article 

Question 4 or 5 (Diagnosis) 

•  Population: infants greater than or equal to 34 weeks’ EGA or birth 
weight greater than or equal to 2500 g 

• Sample size: more than 10 subjects 
• Reference standard: laboratory-based TSB 

Exclusion Criteria 

Case reports of kernicterus were excluded if they did not report serum 
bilirubin level or GA and birth weight. 

Results of Screening of Titles and Abstracts 

There were 158, 174, 99, 153, and 79 abstracts for questions 1, 2, 3, 4, 
and 5, respectively. Some articles were relevant to more than 1 question. 

Results of Screening of Full-Text Articles 

After full-text screening (according to the inclusion and exclu sion 
 criteria described previously), 138 retrieved articles were included in  
this report. There were 35 articles in the correlation section (questions 1 
and 2), 28 articles of kernicterus case reports, 21 articles in the treatment 
section (question 3), and 54 articles in the diagnosis section (questions 4 
and 5). There were inevitable overlaps, because treatment effects and as-
sessment of neurodevel opmental outcomes were inherent in many study 
designs. 

Reporting the Results 

Articles that passed the full-text screening were grouped ac cording to 
topic and analyzed in their entirety. Extracted data were synthesized into 
evidence tables.

Summarizing the Evidence of Individual Studies 

Grading of the evidence can be useful for indicating the overall meth-
odologic quality of a study. The evidence-grading scheme used here as-
sesses 4 dimensions that are important for the proper interpretation of 
the evidence: study size, applicability, summary of results, and methodo-
logic quality.
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Definitions of Terminology 

•  Confounders (for question 1 only): 1) An ideal study design to an-
swer question 1 would follow 2 groups, jaundiced and nor mal infants, 
without treating any infant for a current or conse quent jaundice con-
dition and observe their neurodevelopmen tal outcomes. Therefore, 
any treatment received by the subjects in the study was defined as a 
confounder. 2) If subjects had known risk factors for jaundice such as 
prematurity, breastfeed ing, or low birth weight, the risk factors were 
defined as con founders. 3) Any disease condition other than jaundice 
was defined as a confounder. 4) Because bilirubin level is the essen tial 
predictor, if the study did not report or measure bilirubin levels for the 
subjects, lack of bilirubin measurements was de fined as a confounder. 

•  Acute phase of kernicterus: poor feeding, lethargy, high-pitched cry, 
increased tone, opisthotonos, or seizures. 

•  Chronic kernicterus sequelae: motor delay, sensorineural hear ing loss, 
gaze palsy, dental dysplasia, cerebral palsy, or mental retardation. 

Statistical Analyses 

In this report, 2 statistical analyses were performed in which there 
were sufficient data: the NNT and receiver operating char acteristics 
(ROC) curve. 

NNT 

The NNT can be a clinically meaningful metric to assess the benefits of 
clinical trials.  It is calculated by taking the inverse of the absolute risk dif-
ference. The absolute risk difference is the difference between the event 
rates between the treatment and control groups. For example, if the event 
rate is 15% in the control group and 10% in the treatment group, the ab-
solute risk difference is 5% (an absolute risk reduction of 5%). The NNT 
then would be 20 (1 divided by 0.05), meaning that 20 patients will need 
to be treated to see 1 fewer event. In the setting of neonatal hyperbil-
irubinemia, NNT might be interpreted as the number of newborns need-
ed to be treated (with phototherapy) at 13 to 15 mg/dL to prevent 1 new-
born from reaching 20 mg/dL. 

ROC Curve 

ROC curves were developed for individual studies in question 4 if 
multiple thresholds of a diagnostic technology were reported. The areas 
under the curves (AUCs) were calculated to provide an assessment of the 
overall accuracy of the tests. 

Meta-analyses of Diagnostic Test Performance 

Meta-analyses were performed to quantify the TcB measure ments for 
which the data were sufficient. We used 3 complemen tary methods for 
assessing diagnostic test performance: summary ROC analysis, indepen-
dently combined sensitivity and specificity values, and meta-analysis of 
correlation coefficients. 

RESULTS 

Question 1. What Is the Relationship Between  
Peak Bilirubin Levels and/or Duration of Hyperbili-
rubinemia and Neurodevelopmental Outcome? 

The first part of the results for this question deals with 
kernicterus; the second part deals with other wise healthy 
term or near-term infants who had hy perbilirubinemia. 

Case Reports of Kernicterus 
Our literature search identified 28 case-report articles 

of infants with kernicterus that reported sufficient data 
for analysis. (The largest case series of 90 healthy term 
and near-term infants with ker nicterus was reported by 
Johnson et al in 2002, but no individual data were avail-
able and therefore were not included in this analysis.  

Those cases with avail able individual data previously re-
ported were in cluded in this analysis.) Most of the arti-
cles were identified in Medline and published since 1966. 
We retrieved additional articles published before 1966 
based on review of references in articles published since 
1966. Our report focuses on term and near-term infants 
(greater than or equal to 34 weeks’ EGA). Only infants 
with measured peak bilirubin level and known GA or  
birth weight or with clinical or autop-sy-diagnosed ker-
nicterus were included in the anal ysis. It is important to 
note that some of these peak levels were obtained more 
than 7 days after birth and therefore may not have repre-
sented true peak levels. Similarly, some of the diagnoses of 
kernicterus were made only at autopsies, and the meas- 
ured bilirubin levels were obtained more than 24 hours 
before the infants died, and therefore the reported biliru-
bin levels may not have reported the true peak levels.  
Because of the small number of subjects, none of the 
 following comparisons are statistically significant. Fur-
thermore, because case reports in this section rep resent 
highly selected cases, interpreting these data must be done 
cautiously. 

Demographics of Kernicterus Cases 
Articles identified through the search strategy span from 

1955 to 2001 with a total of 123 cases of kernicterus. Twelve 
cases in 2 studies were reported before 1960; however, 
some studies reported cases that spanned almost 2 de-
cades. Data on subjects’ birth years were reported in only 
55 cases. Feeding status, gender, racial background, and 
ethnicity were not noted in most of the reports. Of those 
that were reported, almost all the subjects were breastfed 
and most were males. 

Geographic Distribution of Reported Kernicterus Cases 
The 28 case reports with a total of 123 cases are from  

14 different countries. They are the United States, Singa-
pore, Turkey, Greece, Taiwan, Denmark, Canada, Japan, 
United Kingdom, France, Jamaica, Norway, Scotland, and 
Germany. The number of kernicterus cases in each study 
ranged from 1 to 12. 

Kernicterus has been defined by pathologic find ings, 
acute clinical findings, and chronic sequelae (such as 
deafness or athetoid cerebral palsy). Because of the small 
 number of subjects, all definitions of kernicterus have 
been included in the analysis. Ex ceptions will be noted  
in the following discussion. 

Kernicterus Cases With Unknown Etiology 
Among infants at greater than or equal to 34 weeks’ GA 

or who weighed 2500 g or more at birth and had no  
known explanation for kernicterus, there were 35 infants 
with peak bilirubin ranging from 22.5 to 54 mg/dL. Fif-
teen had no information on gender, 14 were males, and 
6 were females. Fourteen had no information on feeding,  
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20 were breastfed, and 1 was formula-fed. More than 90% 
of the infants with ker nicterus had bilirubin higher than  
25 mg/dL: 25% of the kernicterus cases had peak TSB lev-
els up to 29.9 mg/dL, and 50% had peak TSB levels up 
to 34.9 mg/dL (Fig 2). There was no association between 
bilirubin level and birth weight. 

Four infants died. Four infants who had acute clinical 
kernicterus had normal follow-up at 3 to 6 years by tele-
phone. One infant with a peak biliru bin level of 44 mg/
dL had a flat brainstem auditory evoked response (BAER) 
 initially but normalized at 2 months of age; this infant  
had normal neurologic and developmental examinations 
at 6 months of age. Ten infants had chronic sequelae of 
kernicterus when followed up between 6 months and  
7 years of age. Seven infants were noted to have neuro-
logic findings consistent with kernicterus; however, the 
age at di agnosis was not provided. Nine infants had a 
diag nosis of kernicterus with no follow-up information 
provided. To summarize, 11% of this group of in fants  
died, 14% survived with no sequelae, and at least 46% had 
chronic sequelae. The distri bution of peak TSB levels was 
higher when only infants who died or had chronic sequel-
ae were in cluded. 

Kernicterus Cases With Comorbid Factors 
In the 88 term and near-term infants diagnosed with 

kernicterus and who had hemolysis, sepsis, and other 
neonatal complications, bilirubin levels ranged from 4.0 
to 51.0 mg/dL (as previously mentioned, these may not 
represent true peak levels; the biliru bin level of 4 mg/dL 
was measured more than 24 hours before the infant died, 
the diagnosis of ker nicterus was made by autopsy). Forty-
two cases provided no information on gender, 25 were  
males, and 21 were females. Seventy-two cases had no   
in formation on feeding, 15 were breastfed, and 1 was  
formula-fed. Most infants with kernicterus had bili rubin 
levels higher than 20 mg/dL: 25% of the ker nicterus cas-
es had peak TSB levels up to 24.9 mg/dL, and 50% had 
peak TSB levels up to 29.9 mg/dL (Fig 4). In this group, 
there was no association between the bilirubin levels and  
birth weight. 

Five infants without clinical signs of kernicterus were 
diagnosed with kernicterus by autopsy. Eight infants died 
of kernicterus. One infant was found to have a normal 
neurologic examination at 4 months of age. Another in-
fant with galactosemia and a biliru bin level of 43.6 mg/
dL who had acute kernicterus was normal at 5 months 
of age. Forty-nine patients had chronic sequelae ranging 
from hearing loss to athetoid cerebral palsy; the follow-
up age reported ranged from 4 months to 14 years. Twen-
ty-one pa tients were diagnosed with kernicterus, with 
no fol-low-up information. Not including the autopsy- 
diagnosed kernicterus, 10% of these infants died (8/82), 
2% were found to be normal at 4 to 5 months of age, and 

at least 60% had chronic sequelae. The distribution of peak 
TSB levels was slightly higher when only infants who died 
or had chronic sequelae were included. 

Evidence Associating Bilirubin Exposures With Neurode-
velopmental Outcomes in Healthy Term or  
Near-Term Infants 

This section examines the evidence associating bil irubin 
exposures with neurodevelopmental out comes primarily 
in subjects without kernicterus. Studies that were designed 
specifically to address the behavioral and neurodevelop-
mental outcomes in healthy infants at more than or equal 
to 34 weeks’ GA will be discussed first. With the excep-
tion of the results from the Collaborative Perinatal Proj-
ect (CPP) (CPP, with 54 795 subjects, has generated many 
follow-up studies with a smaller number of subjects, and 
those studies were discussed together in a separate section 
in the AHRQ summary report), the remainder of the stud-
ies that include mixed subjects  (preterm and term, dis-
eased and nondiseased) were categorized and discussed 
by outcome measures. These measures include behavioral 
and neurologic outcomes; hearing impairment, includ-
ing sensori neural hearing loss; and intelligence measure-
ments. 

The CPP, with 54 795 live births between 1959 and 1966 
from 12 centers in the United States, produced the larg-
est database for the study of hyperbiliru binemia. Newman 
and Klebanoff, focusing only on black and white infants 
weighing 2500 g or more at birth, did a comprehensive 
analysis of 7-year out come in 33 272 subjects. All causes 
of jaundice were included in the analysis. The study found 
no consis tent association between peak bilirubin level and 
intelligence quotient (IQ). Sensorineural hearing loss was 
not related to bilirubin level. Only the frequency of abnor-
mal or suspicious neurologic examinations was associated 
with bilirubin level. The specific neu rologic examination 
items most associated with bili rubin levels were mild and 
nonspecific motor abnor malities. 

In other studies stemming from the CPP popula tion, 
there was no consistent evidence to suggest neurologic ab-
normalities in children with neonatal bilirubin higher than 
20 mg/dL when followed up to 7 years of age.

A question that has concerned pediatricians for many 
years is whether moderate hyperbilirubinemia is associ-
ated with abnormalities in neurodevelop mental outcome 
in term healthy infants without peri natal or neonatal prob-
lems. Only 4 prospective stud ies and 1 retrospective study 
have the requisite subject characteristics to address this 
issue. Al though there were some short-term (less than 12 
months) abnormal neurologic or behavioral charac teristics 
noted in infants with high bilirubin, the studies had meth-
odologic problems and did not show consistent results. 
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Evidence Associating Bilirubin Exposures With Neu-
rodevelopmental Outcomes in All Infants 

These studies consist of subjects who, in addition to 
healthy term newborns, might include newborns less than 
34 weeks’ GA and neonatal complications such as sepsis, 
respiratory distress, hemolytic disor ders, and other fac-
tors. Nevertheless, some of the conclusions drawn might 
be applicable to a healthy term population. In these stud-
ies, greater emphasis will be placed on the reported results 
for the group of infants who were at greater than or equal 
to 34 weeks’ EGA or weighed 2500 g or more at birth. 

Studies Measuring Behavioral and Neurologic Outcomes in Infants 
With Hyperbilirubinemia 

A total of 9 studies in 11 publications exam ined primar-
ily behavioral and neurologic outcomes in patients with 
hyperbilirubinemia. Of these 9 studies, 3 were of high 
methodologic quality. One short-term study showed a 
correlation between bilirubin level and decreased scores 
on newborn be havioral measurements. One study found 
no dif ference in prevalence of central nervous system ab-
normalities at 4 years old if bilirubin levels were less than 
20 mg/dL, but infants with bilirubin levels higher than  
20 mg/dL had a higher prevalence of central nervous sys-
tem abnormalities. Another study that followed infants 
with bilirubin levels higher than 16 mg/dL found no re-
lationship be tween bilirubin and neurovisuomotor testing 
at 61 to 82 months of age. Although data reported in the 
remainder of the studies are of lower methodologic qual-
ity, there is a suggestion of abnormalities in neurodevelop-
mental screening tests in infants with bilirubin levels high-
er than 20 mg/dL, at least by the Denver Developmental 
Screening Test, when infants were followed up at 1 year 
of age. It seems that bilirubin levels higher than 20 mg/dL 
may have short-term (up to 1 year of age) adverse effects 
at least by the Denver Developmental Screening Test, but 
there is no strong evidence to suggest neurologic abnor-
malities in children with neonatal bilirubin lev els higher 
than 20 mg/dL when followed up to 7 years of age. 

Effect of Bilirubin on Brainstem Auditory Evoked Potential (BAEP) 

The following group of studies, in 14 publications, pri-
marily examined the effect of bilirubin on BAEP or hearing 
impairment. Eight high-quality studies showed a signifi-
cant relation ship between abnormalities in BAEP and high 
bili rubin levels. Most reported resolution of abnormali ties 
with treatment. Three studies reported hearing impair-
ment associated with elevated bilirubin (higher than 16–20 
mg/dL).

Effect of Bilirubin on Intelligence Outcomes 

Eight studies looked primarily at the effect of bilirubin 
on intelligence outcomes. Four high-quality studies with  
 
 
follow-up ranging from 6.5 to 17 years reported no asso-

ciation between IQ and bilirubin level. 

Question 2. What Is the Evidence for Effect Modifica-
tion of the Results in Question 1 by GA, Hemolysis, 
Serum Albumin, and Other Factors? 

There is only 1 article that directly addressed this ques-
tion. Naeye, using the CPP population, found that at  
4 years old the frequency of low IQ with increasing biliru-
bin levels increased more rapidly in infants with infected 
amniotic fluid. At 7 years old, neurologic abnormalities 
also were more prevalent in that subgroup of infants. 

When comparing the group of term and near-term in-
fants with comorbid factors who had kernicterus to the 
group of infants with idiopathic hyperbiliru binemia and 
kernicterus, the overall mean bilirubin was 31.6 ± 9 mg/
dL in the former, versus 35.4 ± 8 mg/dL in the latter (dif-
ference not significant). In fants with glucose-6-phosphate 
dehydrogenase defi ciency, sepsis, ABO incompatibility, 
or Rh incompat ibility had similar mean bilirubin levels. 
Infants with more than 1 comorbid factor had a slightly 
lower mean bilirubin level of 29.1 ± 16.1 mg/dL. 

Eighteen of 23 (78%) term infants with idiopathic hyper-
bilirubinemia and who developed acute ker nicterus sur-
vived the neonatal period with chronic sequelae. Thirty-
nine of 41 (95%) term infants with kernicterus and ABO or 
Rh incompatibility had chronic sequelae. Four of 5 (80%) 
infants with sepsis and kernicterus had chronic sequelae. 
All 4 infants with multiple comorbid factors had sequelae.

No firm conclusions can be drawn regarding co-morbid 
factors and kernicterus, because this is a small number of 
patients from a variety of case reports. 

There was no direct study concerning serum albumin 
level as an effect modifier of neurodevelopmental outcome 
in infants with hyperbilirubinemia. One report found a 
significant association between reserve albumin concen-
tration and latency to wave V in BAEP studies.  

In addition, Ozmert et al noted that exchange transfu-
sion and the duration that the infant’s serum indirect bili-
rubin level remained higher than 20 mg/dL were impor-
tant risk factors for prominent neurologic abnormalities. 

Question 3. What Are the Quantitative Estimates of Efficacy 
of Treatment at 1) Reducing Peak Bilirubin Levels (eg, NNT 
at 20 mg/dL to Keep TSB From Rising); 2) Reducing the Du-
ration of Hyperbilirubinemia (eg, Average Number of Hours 
by Which Time TSB Levels Higher Than 20 mg/dL May Be 
Shortened by Treatment); and 3) Improving Neurodevelop-
mental Outcomes? 

Studies on phototherapy efficacy in terms of pre venting 
TSB rising to the level that would require BET (and there-
fore would be considered “failure of phototherapy”) were 
reviewed for the quantitative estimates of efficacy of pho - 
totherapy. Because trials evaluating the efficacy of pho-
totherapy at improving neurodevelopmental outcomes 
by comparing 1 group of infants with treatment to an 
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untreated group do not exist, the effects of treatment on 
neu rodevelopmental outcomes could only be reviewed 
descriptively. Furthermore, all the reports primarily exam-
ined the efficacy of treatment at 15 mg/dL to prevent TSB 
from exceeding 20 mg/dL. There is no study to examine 
the efficacy of treatment at 20 mg/dL to prevent the TSB 
from rising. 

Efficacy of Phototherapy for Prevention of TSB Levels Higher  
Than 20 mg/dL 

Four publications examined the clinical efficacy of 
 phototherapy for prevention of TSB levels higher than  
20 mg/dL.

Two studies evaluated the same sample of infants. Both 
reports were derived from a randomized, con trolled trial 
of phototherapy for neonatal hyperbil irubinemia commis-
sioned by the NICHD between 1974 and 1976.

Because the phototherapy protocols differed sig-
nificantly in the remaining studies, their results could not 
be statistically combined and are reported here separately. 
A total of 893 term or near-term jaundiced infants (325 in 
the treatment group and 568 in the control group) were 
evaluated in the cur rent review. 

The development, design, and sample composi tion of 
NICHD phototherapy trial were reported in detail else-
where. The NICHD controlled trial of phototherapy for 
neonatal hyperbilirubinemia con sisted of 672 infants who 
received phototherapy and 667 control infants. Brown et 
al evaluated the effi cacy of phototherapy for prevention 
of the need for BET in the NICHD study population. For 
the pur pose of current review, only the subgroup of 140 
infants in the treatment groups and 136 in the control 
groups with birth weights 2500 g or more and greater 
than or equal to 34 weeks’ GA were evaluated. The serum 
bilirubin level as criterion for BET in infants with birth 
weights of 2500 g or more was 20 mg/dL at standard risk 
and 18 mg/dL at high risk. It was found that infants with 
hyperbilirubinemia second ary to nonhemolytic causes 
who received photother apy had a 14.3% risk reduction 
of BET than infants in no treatment group. NNT for pre-
vention of the need for BET or for TSB levels higher than  
20 mg/dL was 7 (95% confidence interval [CI]: 6–8). How-
ever, pho totherapy did not reduce the need for BET for 
infants with hemolytic diseases or in the high-risk group. 
No therapeutic effect on reducing the BET rate in infants 
at greater than or equal to 34 weeks’ GA with hemo lytic 
disease was observed. 

The same group of infants, 140 subjects in the treatment 
group and 136 controls with birth weights 2500 g or more 
and greater than or equal to 34 weeks’ GA, were evaluated 
for the effect of phototherapy on the hyperbilirubinemia of 
Coombs’ positive hemo lytic disease in the study of Maurer 
et al. Of the 276 infants whose birth weights were 2500 g 
or more, 64 (23%) had positive Coombs’ tests: 58 second-
ary to ABO incompatibility and 6 secondary to Rh incom-

patibility. Thirty-four of 64 in this group received photo-
therapy. The other 30 were placed in the con trol group. Of 
the 212 subjects who had negative Coombs’ tests, 106 were 
in the treatment group and the same number was in the 
control group. No ther apeutic effect on reducing the BET 
rate was observed in infants with Coombs’ positive hemo-
lytic disease, but there was a 9.4% absolute risk reduction 
in in fants who had negative Coombs’ tests. In this group 
of infants, the NNT for prevention of the need for BET, or a 
TSB higher than 20 mg/dL, was 11 (95% CI: 10–12). 

A more recent randomized, controlled trial com pared 
the effect of 4 different interventions on hyperbilirubine-
mia (serum bilirubin con centration greater than or equal 
to 291 µmol/L or 17 mg/dL) in 125 term breastfed infants. 
Infants with any congen ital anomalies, neonatal compli-
cations, hematocrit more than 65%, significant bruising 
or large cepha lohematomas, or hemolytic disease were 
excluded. The 4 interventions in the study were 1) con-
tinue breastfeeding and observe (N = 25); 2) discontinue 
breastfeeding and substitute formula (N = 26); 3) discon-
tinue breastfeeding, substitute formula, and administer 
phototherapy (N = 38); and 4) continue breastfeeding and 
administer phototherapy (N = 36). The interventions were 
considered failures if serum bilirubin levels reached 324 
µmol/L or 20 mg/dL. For the purpose of the current re-
view, we regrouped the subjects into treatment group or 
phototherapy group and control group or no-photother-
apy group. Therefore, the original groups 4 and 3 became 
the treatment groups I and II, and the original groups 1 
and 2 were the corresponding control groups I and II. It 
was found that treatment I, phototherapy with continua-
tion of breastfeeding, had a 10% absolute risk-reduction 
rate, and the NNT for prevention of a serum bilirubin level 
higher than 20 mg/dL was 10 (95% CI: 9–12). Compared 
with treatment I, treat ment II (phototherapy with discon-
tinuation of breastfeeding) was significantly more effica-
cious. The absolute risk-reduction rate was 17%, and the 
NNT for prevention of a serum bilirubin level ex ceeding 
20 mg/dL was 6 (95% CI: 5–7). 

John reported the effect of phototherapy in 492 term 
neonates born during 1971 and 1972 who de veloped 
 unexplained jaundice with bilirubin levels higher than  
15 mg/dL. One hundred eleven infants received photo-
therapy, and 381 did not. The author stated: “The choice 
of therapy was, in effect, random since two pediatricians 
approved of the treatment and two did not.” The results 
showed that photo therapy had an 11% risk reduction of 
BET, per formed in treatment and control groups when 
serum bilirubin levels exceeded 20 mg/dL. Therefore, 
the NNT for prevention of a serum bilirubin level higher  
than 20 mg/dL was 9 (95% CI: 8–10). 

Regardless of different protocols for phototherapy, 
the NNT for prevention of serum bilirubin levels higher  
than 20 mg/dL ranged from 6 to 10 in healthy term or 
near-term infants. Evidence for the efficacy of treatments 
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for neonatal hyperbilirubinemia was limited. Overall, 
the 4 qualifying studies showed that phototherapy had 
an absolute risk-reduction rate of 10% to 17% for preven-
tion of serum bilirubin exceed ing 20 mg/dL in healthy 
and jaundiced infants (TSB levels higher than or equal to  
13 mg/dL) born at greater than or equal to 34 weeks’ GA. 
Phototherapy combined with cessation of breastfeeding 
and sub stitution with formula was found to be the most 
efficient treatment protocol for healthy term or near-term 
infants with jaundice. 

Effectiveness of Reduction in Bilirubin Level on BAER in 
Jaundiced Infants With Greater Than or Equal to 34 Weeks’  
EGA 

Eight studies that compared BAER before and af ter 
treatments for neonatal hyperbilirubinemia are discussed 
in this section. Of the 8 studies, 3 studies treated jaundiced 
infants by administering photo therapy followed by BET 
according to different guidelines, 4 studies treated jaun-
diced infants with BET only, and 1 study did not specify 
what treatments jaundiced infants received. All the stud-
ies consistently showed that treatments for neonatal hy-
perbilirubinemia significantly improved abnormal BAERs 
in healthy jaundiced infants and jaundiced infants with 
hemolytic disease. 

Effect of Phototherapy on Behavioral and Neurologic Out-
comes and IQ 

Five studies looked at the effect of hyperbiliru binemia 
and phototherapy on behavior. Of the 5 studies, 4 used 
the Brazelton Neonatal Behavioral Assessment Scale and 
1 used the Vineland Social Maturity Scale. Three stud-
ies reported lower scores in the orientation cluster of the 
Brazelton Neonatal Behavioral Assessment Scale in the in-
fants treated with phototherapy. The other 2 studies did 
not find behavioral changes in the phototherapy group. 
One study evaluated IQ at the age of 17 years. In 42 term 
infants with severe hyperbilirubinemia who were treated 
with phototherapy, 31 were also treated with BET. Forty-
two infants who did not receive photo therapy were select-
ed as controls. No significant dif ference in IQ between the 
2 groups was found.

Effect of Phototherapy on Visual Outcomes 
Three studies were identified that studied the ef fect of 

serum bilirubin and treatment on visual outcomes. All 
showed no short-or long-term (up to 36 months) effect on 
vision as a result of photother apy when infants’ eyes are 
protected properly dur ing treatment. 

Question 4. What Is the Accuracy of Various Strategies for 
Predicting Hyperbilirubinemia, Including Hour-Specific 
Bilirubin Percentiles? 

Ten qualifying studies published from 1977 to 2001 
examining 5 prediction methods of neonatal hyper-
bilirubinemia were included. A total of 8167 neo nates, most 
healthy near-term or term infants, were subjects. These 
studies were conducted among mul tiple racial groups in 
multiple countries including China, Denmark, India, Is-
rael, Japan, Spain, and the United States. Some studies in-
cluded subjects with ABO incompatibility, and some did 
not. Four studies examined the accuracy of cord bilirubin 
level as a test for predicting the development of clinically 
signifi cant neonatal jaundice.

 
Four studies investigated 

the test performance of serum bilirubin levels before 48 
hours of life to predict hyperbilirubinemia. Two studies 
further compared the test perfor mances of cord bilirubin 
with that of early serum bilirubin levels. The accuracy of 
end-tidal carbon monoxide concentration as a predictor of 
the devel opment of hyperbilirubinemia was examined in 
Okuyama et al and Stevenson et al. The study by Steven-
son et al also examined the test performance of a combined 
strategy of end-tidal carbon monoxide concentration and 
early serum bilirubin levels. Fi nally, 2 studies tested the 
efficacy of predischarge risk assessment, determined by 
a risk index model and hour-specific bilirubin percentile, 
respectively, for predicting neonatal hyperbilirubinemia. 

ROC curves were developed for 3 of the predictive strat-
egies. The AUCs were calculated to provide an assessment 
of the overall accuracy of the tests. Hour-specific bilirubin 
percentiles had an AUC of 0.93, cord bilirubin levels had 
an AUC of 0.74, and pre discharge risk index had an AUC 
of 0.80. These numbers should not be compared directly 
with each other, because the studies had different popula-
tion characteristics and different defining parameters for 
hyperbilirubinemia. 

Question 5. What Is the Accuracy of TcB Mea-
surements? 
A total of 47 qualifying studies in 50 publications examin-
ing the test performance of TcB measure ments and/or the 
correlation of TcB measurements to serum bilirubin levels 
was reviewed in this sec tion. Of the 47 studies, the Minolta 
Air-Shields jaun dice meter (Air-Shields, Hatboro, PA) was 
used in 41 studies, the BiliCheck (SpectRx Inc, Norcross, 
GA) was used in 3 studies, the In gram icterometer (Thom-
as A. Ingram and Co, Bir mingham, England; distributed in 
the United States by Cascade Health Care Products, Salem, 
OR) was used in 4 studies, and the ColorMate III (Chro-
matics Color Sciences International Inc, New York, NY) 
was used in 1 study. 

Based on the evidence from the systematic review, TcB 
measurements by each of the 4 devices described in the 
literature (the Minolta Air-Shields jaundice meter, In-
gram icterometer, BiliCheck, and Chromat ics ColorMate 
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III) have a linear correlation to TSB and may be useful as 
screening devices to detect clinically significant jaundice 
and decrease the need for serum bilirubin determinations. 

Minolta Air-Shields Jaundice Meter 
Generally, TcB readings from the forehead or ster num 

have correlated well with TSB but with a wide range of 
correlation coefficients, from a low of 0.52 for subgroup 
of infants less than 37 weeks’ GA to as high as 0.96. Com-
parison of correlations across studies is difficult because 
of differences in study design and selection procedures. 
TcB indices that correspond to various TSB levels vary 
from institu tion to institution but seem to be internal-
ly consis tent. Different TSB threshold levels were used 
across studies; therefore, there is limited ability to com-
bine data across the studies. Most of the studies used 
TcB  measurements taken at the forehead, several studies  
used multiple sites and combined results, 1 study used 
only the midsternum site, and 3 studies took the TcB mea-
surement at multiple sites. 

The Minolta Air-Shields jaundice meter seems to per-
form less well in black infants, compared with white in-
fants, performs best when measurements are made at the 
sternum, and performs less well when infants have been 
exposed to phototherapy. This in strument requires daily 
calibration, and each institu tion must develop its own cor-
relation curves of TcB to TSB. Eleven studies of the test 
performance of the Minolta Air-Shields jaundice meter 
measuring at forehead to predict a serum bilirubin thresh-
old of higher than or equal to 13 mg/dL were included 
in the following analysis. A total of 1560 paired TcB and 
serum bilirubin measurements were evalu ated. The cutoff 
points of Minolta AirShields TcB measurements (TcB in-
dex) ranged from 13 to 24 for predicting a serum bilirubin 
level higher than or equal to 13 mg/dL. As a screening 
test, it does not perform consistently across studies, as evi-
denced by the heterogeneity in the summary ROC curves 
not explained by threshold effect. The overall un weighted 
pooled estimates of sensitivity and speci ficity were 0.85 
(0.77–0.91) and 0.77 (0.66–0.85). 

Ingram Icterometer 
The Ingram icterometer consists of a strip of trans parent 

Plexiglas on which 5 yellow transverse stripes of precise 
and graded hue are painted. The correla tion coefficients (r) 
in the 4 studies ranged from 0.63 to 0.97. The icterometer 
has the added limitation of lacking the objectivity of the 
other methods, because it depends on observer visualiza-
tion of depth of yel low color of the skin. 

BiliCheck 
The recently introduced BiliCheck device, which uses 

reflectance data from multiple wavelengths, seems to be 
a significant improvement over the older devices (the In-
gram icterometer and the Minolta Air-Shields jaundice 
meter) because of its ability to de termine correction factors 

for the effect of melanin and hemoglobin. Three studies ex-
amined the accu racy of the BiliCheck TcB measurements 
to predict TSB (“gold standard”). All studies were rated as 
high quality. The correlation coefficient ranged from 0.83 
to 0.91. In 1 study, the BiliCheck was shown to be as accu-
rate as the laboratory measurement of TSB when compared 
with the reference gold-standard high-performance liquid 
chromatography (HPLC) mea surement of TSB. Analysis 
of covariance found no differences in test performance by 
postnatal age, GA, birth weight, or race; however, 66.7% 
were white and only 4.3% were black.

Chromatics ColorMate III 
One study that evaluated the performance of the Col-

orMate III transcutaneous bilirubinometer was reviewed. 
The correlation coefficient for the whole study group was 
0.9563, and accuracy was not af fected by race, weight, or 
phototherapy. The accu racy of the device is increased by 
the determination of an infant’s underlying skin type be-
fore the onset of visual jaundice; thus, a drawback to the 
method when used as a screening device is that all infants 
would require an initial baseline measurement.

CONCLUSIONS AND DISCUSSION 
Summarizing case reports of kernicterus from dif ferent 

investigators in different countries from dif ferent peri-
ods is problematic. First, definitions of kernicterus used 
in these reports varied greatly. They included gross yel-
low staining of the brain, micro scopic neuronal degenera-
tion, acute clinical neuro motor impairment, neuroaudi-
tory impairment, and chronic neuromotor impairment. 
In some cases, the diagnoses were not established until 
months or years after birth. Second, case reports with-
out controls makes interpretation difficult, especially in 
infants with comorbid factors, and could very well lead 
to misinterpretation of the role of bilirubin in neurode-
velopmental outcomes. Third, different reports used dif-
ferent outcome measures. “Normal at follow-up” may 
be based on parental reporting, physician as sessment, 
or formal neuropsychologic testing. Fourth, time of re-
ported follow-up ranged from days to years. Fifth, cases 
were reported from different countries at different periods 
and with different stan dards of practice managing hyper-
bilirubinemia. Some countries have a high prevalence of  
glucose-6-phosphate dehydrogenase deficiency. Some 
have cultural practices that predispose their infants to 
agents that cause hyperbilirubinemia (such as cloth ing 
stored in dressers with naphthalene moth balls). The ef-
fect of the differences on outcomes cannot be known for 
certain. Finally, it is difficult to infer from case reports the 
true incidence of this uncommon disorder. 

To recap our findings, based on a summary of multiple 
case reports that spanned more than 30 years, we con-
clude that kernicterus, although infre quent, has significant 
mortality (at least 10%) and long-term morbidity (at least 
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70%). It is evident that the preponderance of kernicterus 
cases occurred in infants with high bilirubin (more than  
20 mg/dL). 

Of 26 (19%) term or near-term infants with acute mani-
festations of kernicterus and reported follow-up data,  
5 survived without sequelae, whereas only 3 of 63 (5%) 
infants with acute kernicterus and comorbid factors  
were reported to be normal at follow-up. This result sug-
gests the importance of comorbid factors in determining 
long-term outcome in infants initially diagnosed with 
 kernicterus. 

For future research, reaching a national consensus in 
defining this entity, as in the model suggested by John-
son et al, will help in formulating a valid com parison of 
different databases. It is also apparent that, without good 
prevalence and incidence data on hyperbilirubinemia and 
kernicterus, one would not be able to estimate the risk of 
kernicterus at a given bilirubin level. Making severe hy-
perbilirubinemia (eg, greater than or equal to 25 mg/dL) 
and ker nicterus reportable conditions would be a first step 
in that direction. Also, because kernicterus is infre quent, 
doing a multicenter case-control study with kernicterus 
may help to delineate the role of bilirubin in the develop-
ment of kernicterus. 

Hyperbilirubinemia, in most cases, is a necessary but 
not sufficient condition to explain kernicterus. Factors 
acting in concert with bilirubin must be stud ied to seek a 
satisfactory explanation. Information from duration of ex-
posure to bilirubin and albumin binding of bilirubin may 
yield a more useful profile of the risk of kernicterus. 

Only a few prospective controlled studies looked spe-
cifically at behavioral and neurodevelopmental outcomes 
in healthy term infants with hyperbiliru binemia. Most of 
these studies have a small number of subjects. Two short-
term studies with well-defined measurement of newborn 
behavioral organiza tion and physiologic measurement of 
cry are of high methodologic quality; however, the sig-
nificance of long-term abnormalities in newborn behavior 
scales and variations in cry formant frequencies are un-
known. There remains little information on the long-term 
effects of hyperbilirubinemia in healthy term infants. 

Among the mixed studies (combined term and preterm, 
nonhemolytic and hemolytic, nondiseased and diseased), 
the following observations can be made: 

•  Nine of 15 studies (excluding the CPP) addressing 
neuroauditory development and bilirubin level were 
of high quality. Six of them showed BAER abnormali-
ties correlated with high bilirubin levels. Most reported 
resolution with treatment. Three studies reported hear-
ing impairment associated with elevated bilirubin (more 
than 16 to more than 20 mg/dL). We conclude that a 
high bilirubin level does have an adverse effect on neu-
roauditory function, but the adverse effect on BAER  
is revers ible. 

•  Of the 8 studies reporting intelligence outcomes in 

 subjects with hyperbilirubinemia, 4 studies were con-
sidered high quality. These 4 studies reported no asso-
ciation between IQ and bilirubin level, with follow-up 
ranging from 6.5 to 17 years. We con clude that there is 
no evidence to suggest a linear association of bilirubin 
level and IQ. 

•  The analysis of the CPP population found no con sistent 
association between peak bilirubin level and IQ. Senso-
rineural hearing loss was not related to bilirubin level. 
Only the frequency of abnormal or suspicious neuro-
logic examinations was associ ated with bilirubin lev-
el. In the rest of the studies from the CPP population, 
there was no consistent evidence to suggest neurologic 
abnormalities in children with neonatal bilirubin lev-
els more than 20 mg/dL when followed up to 7 years  
of age. 

A large prospective study comprising healthy in fants 
greater than or equal to 34 weeks’ GA with hyperbiliru-
binemia, specifically looking at long-term neurodevelop-
mental outcomes, has yet to be done. The report of New-
man and Klebanoff came closest to that ideal because of 
the large number of subjects and the study’s analytic ap-
proach. However, a pop ulation born from 1959 to 1966 
is no longer represen tative of present-day newborns:  
1) there is now in creased ethnic diversity in our newborn 
population; 2) breast milk jaundice has become more 
 common than hemolytic jaundice; 3) phototherapy for 
hyper bilirubinemia has become standard therapy; and  
4) hospital stays are shorter. These changes in biologic, 
cultural, and health care characteristics make it dif ficult to 
apply the conclusions from the CPP popu lation to present-
day newborns. 

Although short-term studies, in general, have good 
methodologic quality, they use tools that have unknown 
long-term predictive abilities. Long-term studies suffer 
from high attrition rates of the study population and a 
nonuniform approach to defining “normal neurodevelop-
mental outcomes.” The total bilirubin levels reported in  
all the studies mentioned were measured anywhere from 
the first day of life to more than 2 weeks of life. Defini-
tions of significant hyperbilirubinemia ranged from great-
er than or equal to 12 mg/dL to greater than or equal to  
20 mg/dL. 

Given the diversity of conclusions reported, except in 
cases of kernicterus with sequelae, it is evident that the  
use of a single TSB level (within the range described in  
this review) to predict long-term behav ioral or neuro-
developmental outcomes is inadequate and will lead to 
conflicting results. 

Evidence for the efficacy of treatments for neonatal hy-
perbilirubinemia was limited. Overall, the 4 qual ifying 
studies showed that phototherapy had an ab solute risk-
reduction rate of 10% to 17% for preven tion of serum bili-
rubin exceeding 20 mg/dL in healthy jaundiced infants  
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(TSB higher than or equal to 13 mg/dL) of greater than 
or equal to 34 weeks’ GA. Phototherapy combined with 
cessation of breastfeeding and substitution with formula 
was found to be the most efficient treatment protocol for 
healthy term or near-term infants with jaundice. There 
is no evidence to suggest that phototherapy for neonatal 
hyperbilirubinemia has any long-term ad verse neuro-
developmental effects in either healthy jaundiced infants 
or infants with hemolytic disease. It is also noted that in  
all the studies listed, none of the infants received what is 
currently known as “in tensive phototherapy.” Although 
phototherapy did not reduce the need for BET in infants 
with hemolytic disease in the NICHD phototherapy trial, 
it could be attributable to the low dose of photother apy 
used. Proper application of “intensive photo therapy” 
should decrease the need for BET further. 

It is difficult to draw conclusions regarding the accuracy 
of various strategies for prediction of neo natal hyperbili-
rubinemia. The first challenge is the lack of consistency in 
defining clinically significant neonatal hyperbilirubine-
mia. Not only did multiple studies use different levels of 
TSB to define neonatal hyperbilirubinemia, but the levels 
of TSB defined as significant also varied by age, but age at 
TSB deter mination varied by study as well. For example, 
sig nificant levels of TSB were defined as more than 11.7, 
more than or equal to 15, more than 15, more than 16, more 
than 17, and more than or equal to 25 mg/dL.

A second challenge is the heterogeneity of the study 
populations. The studies were conducted in many racial 
groups in different countries including China, Denmark, 
India, Israel, Japan, Spain, and the United States. Although 
infants were defined as healthy term and near-term new-
borns, these studies included neonates with potential for 
hemolysis from ABO-incompatible pregnancies as well 
as breastfed and bottle-fed infants (often not specified). 
There fore, it is not possible to directly compare the differ-
ent predicting strategies. However, all the strategies pro-
vided strong evidence that early jaundice pre dicts late 
jaundice. 

Hour-specific bilirubin percentiles had an AUC of 0.93, 
implying great accuracy of this strategy. In that study,  
2976 of 13 003 eligible infants had a postdis charge TSB 
measurement, as discussed by Maisels and Newman. Be-
cause of the large number of infants who did not have a 
postdischarge TSB, the actual study sample would be defi-
cient in study participants with low predischarge bilirubin 
levels, leading to false high-sensitivity estimates and false 
low-specificity estimates. Moreover, the population in the 
study is not representative of the entire US population. 
The strategy of using early hour-specific bilirubin percen-
tiles to predict late jaundice looks promising, but a large 
multicenter study (with eval uation of potential differences 
by race and ethnicity as well as prenatal, natal, and post-
natal factors) may need to be undertaken to produce more 
applicable data. 

TcB measurements by each of the 3 devices de scribed 
in the literature, the Minolta Air-Shields jaundice meter, 
the Ingram icterometer, and the Bili-Check, have a linear 
 correlation to TSB and may be useful as screening devices 
to detect clinically signif icant jaundice and decrease the 
need for serum bili rubin determinations. 

The recently introduced BiliCheck device, which uses 
reflectance data from multiple wavelengths, seems to be 
a significant improvement over the older devices (the In-
gram icterometer and the Minolta Air-Shields jaundice 
meter) because of its ability to de termine correction fac-
tors for the effect of melanin and hemoglobin. In 1 study, 
the BiliCheck was shown to be as accurate as laboratory 
 measures of TSB when compared with the reference gold-
standard HPLC measurement of TSB.

Future research should confirm these findings in larger 
samples of diverse populations and address issues that 
might affect performance, such as race, GA, age at mea-
surement, phototherapy, sunlight ex posure, feeding and 
accuracy as screening instru ments, performance at higher 
levels of bilirubin, and ongoing monitoring of jaundice. 
Additionally, stud ies should address cost-effectiveness 
and reproduc ibility in actual clinical practice. Given the 
interlabo ratory variability of measurements of TSB, future 
studies of noninvasive measures of bilirubin should use 
HPLC and routine laboratory methods of TSB as refer-
ence standards, because the transcutane ous measures may 
prove to be as accurate as the laboratory measurement 
when compared with HPLC as the gold standard. 

Using correlation coefficients to determine the ac curacy 
of TcB measurements should be interpreted carefully be-
cause of several limitations: 

•  The correlation coefficient does not provide any infor-
mation about the clinical utility of the diag nostic test. 

•  Although correlation coefficients measure the as-
sociation between TcB and “standard” serum bil irubin 
measurements, the correlation coefficient is highly de-
pendent on the distribution of serum bilirubin in the 
study population selected. 

•  Correlation measures ignore bias and measure rel ative 
rather than absolute agreement. 

ADDENDUM: THE RISK OF BET 
At the suggestion of AAP technical experts, a re view of 

the risks associated with BET was also un dertaken after 
the original AHRQ report was pub lished. Articles were 
obtained from an informal survey of studies published 
since 1960 dealing with large populations that permitted 
calculations of the risks of morbidity and mortality. Of  
15 studies, 8 consisted of subjects born before 1970. One 
article published in 1997 consisted of subjects born in 1994 
and 1995. 

Fifteen studies that reported data on BET-related mor-
tality and/or morbidity were included in this review. 
Three categories were created to de scribe the percentage 
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of subjects who met the criteria of the target population of 
our evidence report (ie, term idiopathic jaundice infants). 
Category I indi cates that more than 50% of the study sub-
jects were term infants whose pre-exchange clinical state 
was vigorous or stable and without disease conditions oth-
er than jaundice. Category II indicates that be tween 10% 
and 50% of the study subjects had cate gory I characteris-
tics. Category III indicates that more than 90% of the study 
subjects were preterm infants and/or term infants whose 
pre-exchange clinical state was not stable or was critically 
ill and with other disease conditions.

BET Subject and Study Characteristics 
Because BET is no longer the mainstay of treat ment for 

hyperbilirubinemia, most infants who un derwent BETs 
were born in the 1950s to 1970s. Two recent studies report-
ed BET-related mortality and morbidity for infants born 
from 1981 to 1995. After 1970, there were more infants 
who were premature, low birth weight or very low birth 
weight, and/or had a clinical condition(s) other than jaun-
dice who received BETs than those born in ear lier years. 
Not all infants in this review received BETs for hyperbili-
rubinemia. Because of limited data on subjects’ bilirubin 
levels when the BETs were per formed, we could not ex-
clude those nonjaundiced infants. 

BET-Associated Mortality 
For all infants, the reported BET-related mortality 

ranged from 0% to 7%. There were no consistent defini-
tions for BET-related mortality in the studies. An infant 
who died within 6 hours after the BET was the first used 
to define a BET-related death by Boggs and Westphal in 
1960. Including the study from Boggs and Westphal, there 
were 3 studies reporting the 6-hour mortality, and they 
ranged from 0% to 1.9%. It is difficult to isolate BET as the 
sole factor in explaining mortality, because most of the 
subjects have significant associ ated pre-exchange disease 
morbidities. Most of the infants who died from BET had 
blood incompatibil ity and sepsis or were premature, had 
kernicterus, and/or were critically ill before undergoing 
BET. When only term infants were counted, the 6-hour 
mortality ranged from 3 to 19 per 1000 exchanged. When 
those term infants with se rious hemolytic diseases (such 
as Rh incompatibility) were excluded, the 6-hour mortality 
ranged from 3 to 4 per 1000 exchanged infants. All these 
in fants were born before 1970, and their jaundice was pri-
marily due to ABO incompatibility. 

BET-Associated Morbidity 
There is an extensive list of complications that have been 

associated with BETs. Complications include those related 
to the use of blood products (infection, hemolysis of trans-
fused blood, thrombo embolization, graft versus host reac-
tions), metabolic derangements (acidosis and perturbation 

of the se rum concentrations of potassium, sodium, glu-
cose, and calcium), cardiorespiratory reactions (including 
arrhythmias, apnea, and cardiac arrest), complications re-
lated to umbilical venous and arterial catheterization, and 
other miscellaneous complications. As noted previously, 
the pre-exchange clinical state of the infants studied varied 
widely, as did the definitions and rates of BET-associated 
morbidity. In many cases, however, the mor bidity was mi-
nor (eg, postexchange anemia). 

In the NICHD cooperative phototherapy study, mor-
bidity (apnea, bradycardia, cyanosis, vasospasm, throm-
bosis) was observed in 22 of 328 (6.7%) pa tients in whom 
BETs were performed (no data avail able in 3 BETs). Of 
the 22 adverse events, 6 were mild episodes of bradycar-
dia  associated with calcium in fusion. If those infants are 
excluded, as well as 2 who experienced transient arterial 
spasm, the incidence of “serious morbidity” associated 
with the procedure itself was 5.22%. 

The most recent study to report BET morbidity in the 
era of contemporary neonatal care provides data on in-
fants cared for from 1980 to 1995 at the Children’s Hospital 
and University of Washington Med ical Center in Seattle. 
Of 106 infants receiving BET, 81 were healthy and there 
were no deaths; however, 1 healthy infant developed se-
vere necrotizing entero colitis requiring surgery. Of 25 sick 
infants (12 re quired mechanical ventilation), there were 
5 deaths, and 3 developed permanent sequelae, includ-
ing chronic aortic obstruction from BET via the umbilical 
artery, intraventricular hemorrhage with subsequent de-
velopmental delay, and sudden respiratory dete rioration 
from a pulmonary hemorrhage and subse quent global 
developmental delay. The author clas sified the deaths as 
“possibly” (n =3) or “probably” (n = 2) and the complica-
tions as “possibly” (n = 2) or “probably” (n = 1) resulting 
from the BET. Thus in 25 sick infants, the overall risk of 
death or permanent sequelae ranged from 3 of 25 to 8 of 25 
(12%–32%) and of permanent sequelae in survivors from 1 
of 20 to 2 of 20 (5%–10%). 

Most of the mortality and morbidity rates reported 
date from a time at which BET was a common procedure 
in nurseries. This is no longer the case, and newer photo-
therapy techniques are likely to reduce the need for BETs 
even further. Because the frequency of performance of any 
procedure is an important determinant of risk, the fact that 
BET is so rarely performed today could result in higher 
mor tality and morbidity rates. However, none of the re-
ports before 1986 included contemporary monitor ing ca-
pabilities such as pulse oximetry, which should  provide 
earlier identification of potential problems and might de-
crease morbidity and mortality. In ad dition, current stan-
dards for the monitoring of trans fused blood products has 
significantly reduced the risk of transfusion-transmitted 
viral infections. 





TECHNICAL REPORT

Phototherapy to Prevent Severe Neonatal
Hyperbilirubinemia in the Newborn Infant 35 or More
Weeks of Gestation

abstract
OBJECTIVE: To standardize the use of phototherapy consistent with
the American Academy of Pediatrics clinical practice guideline for the
management of hyperbilirubinemia in the newborn infant 35 or more
weeks of gestation.

METHODS: Relevant literature was reviewed. Phototherapy devices
currently marketed in the United States that incorporate fluorescent,
halogen, fiber-optic, or blue light-emitting diode light sources were
assessed in the laboratory.

RESULTS: The efficacy of phototherapy units varies widely because of
differences in light source and configuration. The following character-
istics of a device contribute to its effectiveness: (1) emission of light in
the blue-to-green range that overlaps the in vivo plasma bilirubin ab-
sorption spectrum (�460–490 nm); (2) irradiance of at least 30
�W·cm�2·nm�1 (confirmed with an appropriate irradiance meter cal-
ibrated over the appropriate wavelength range); (3) illumination of
maximal body surface; and (4) demonstration of a decrease in total
bilirubin concentrations during the first 4 to 6 hours of exposure.

RECOMMENDATIONS (SEE APPENDIX FOR GRADING DEFINITION): The
intensity and spectral output of phototherapy devices is useful in pre-
dicting potential effectiveness in treating hyperbilirubinemia (group B
recommendation). Clinical effectiveness should be evaluated before
and monitored during use (group B recommendation). Blocking the
light source or reducing exposed body surface should be avoided
(group B recommendation). Standardization of irradiance meters, im-
provements in device design, and lower-upper limits of light intensity
for phototherapy units merit further study. Comparing the in vivo per-
formance of devices is not practical, in general, and alternative proce-
dures need to be explored. Pediatrics 2011;128:e1046–e1052
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204 SECTION 1/CLINICAL PRACTICE GUIDELINES

INTRODUCTION
Clinical trials have validated the effi-
cacy of phototherapy in reducing ex-
cessive unconjugated hyperbiliru-
binemia, and its implementation has
drastically curtailed the use of ex-
change transfusions.1 The initiation
and duration of phototherapy is de-
fined by a specific range of total bili-
rubin values based on an infant’s
postnatal age and the potential risk
for bilirubin neurotoxicity.1 Clinical
response to phototherapy depends
on the efficacy of the phototherapy
device as well as the balance be-
tween an infant’s rates of bilirubin
production and elimination. The ac-
tive agent in phototherapy is light de-
livered in measurable doses, which
makes phototherapy conceptually
similar to pharmacotherapy. This re-
port standardizes the use of photo-
therapy consistent with the Ameri-
can Academy of Pediatrics clinical
practice guideline for the manage-
ment of hyperbilirubinemia in the
newborn infant 35 or more weeks of
gestation.

I. COMMERCIAL LIGHT SOURCES

A wide selection of commercial pho-
totherapy devices is available in the
United States. A complete discussion
of devices is beyond the scope of this
review; some are described in Tables
1 and 2. Phototherapy devices can be
categorized according to their light
source as follows: (1) fluorescent-tube
devices that emit different colors (cool
white daylight, blue [B], special blue
[BB], turquoise, and green) and are
straight (F20 T12, 60 cm, 20 W),
U-shaped, or spiral-shaped; (2) metal
halide bulbs, used in spotlights and in-
cubator lights; (3) light-emitting di-
odes (LEDs) or metal halide bulbs,
used with fiber-optic light guides in
pads, blankets, or spotlights; and (4)
high-intensity LEDs, used as over- and
under-the-body devices. TA
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II. STANDARDS FOR
PHOTOTHERAPY DEVICES

Methods for reporting and measuring
phototherapy doses are not standard-
ized. Comparisons of commercially
available phototherapy devices that
use in vitro photodegradation tech-
niquesmay not accurately predict clin-
ical efficacy.2 A recent report explored
an approach to standardizing and
quantifying the magnitude of photo-
therapy delivered by various devices.3

Table 1 lists technical data for some of
the devices marketed in the United
States.3 Factors to consider in pre-
scribing and implementing photother-
apy are (1) emission range of the light
source, (2) the light intensity (irradi-
ance), (3) the exposed (“treatable”)
body surface area illuminated, and (4)
the decrease in total bilirubin concen-
tration. A measure of the effectiveness
of phototherapy to rapidly configure
the bilirubinmolecule to less toxic pho-
toisomers (measured in seconds) is
not yet clinically available.

A. Light Wavelength

The visible white light spectrum
ranges from approximately 350 to 800
nm. Bilirubin absorbs visible light
most strongly in the blue region of the
spectrum (�460 nm). Absorption of

light transforms unconjugated biliru-
bin molecules bound to human serum
albumin in solution into bilirubin pho-
toproducts (predominantly isomers of
bilirubin).2,4,5 Because of the photo-
physical properties of skin, the most
effective light in vivo is probably in the
blue-to-green region (�460–490
nm).2 The first prototype phototherapy
device to result in a clinically signifi-
cant rate of bilirubin decrease used a
blue (B) fluorescent-tube light source
with 420- to 480-nm emission.6,7 More
effective narrow-band special blue
bulbs (F20T12/BB [General Electric,
Westinghouse, Sylvania] or TL52/20W
[Phillips]) were subsequently used.8,9

Most recently, commercial compact
fluorescent-tube light sources and de-
vices that use LEDs of narrow spectral
bandwidth have been used.9–14 Unless
specified otherwise, plastic covers or
optical filters need to be used to re-
move potentially harmful ultraviolet
light.

Clinical Context

Devices with maximum emission
within the 460- to 490-nm (blue-green)
region of the visible spectrum are
probably the most effective for treat-
ing hyperbilirubinemia.2,4 Lights with
broader emission also will work, al-

though not as effectively. Special blue
(BB) fluorescent lights are effective
but should not be confused with white
lights painted blue or covered with
blue plastic sheaths, which should not
be used. Devices that contain high-
intensity gallium nitride LEDs with
emission within the 460- to 490-nm re-
gions are also effective and have a lon-
ger lifetime (�20 000 hours), lower
heat output, low infrared emission,
and no ultraviolet emission.

B. Measuring Light Irradiance

Light intensity or energy output is de-
fined by irradiance and refers to the
number of photons (spectral energy)
that are delivered per unit area (cm2)
of exposed skin.1 The dose of photo-
therapy is a measure of the irradiance
delivered for a specific duration and
adjusted to the exposed body surface
area. Determination of an in vivo dose-
response relationship is confounded
by the optical properties of skin and
the rates of bilirubin production and
elimination.1 Irradiance is measured
with a radiometer (W·cm�2) or spec-
troradiometer (�W·cm�2·nm�1) over
a given wavelength band. Table 2 com-
pares the spectral irradiance of some
of the devices in the US market, as
measured with different brands of me-

TABLE 2 Maximum Spectral Irradiance of Phototherapy Devices (Using Commercial Light Meters at Manufacturer Recommended Distances) Compared
to Clear-Sky Sunlight

Light Meter [Range, Peak] Footprint Irradiance, (�W/cm2/nma)

Halogen/Fiberoptic Fluorescent LED Sunlight

BiliBlanket Wallaby (Neo) PEP Bed Martin/Philips
BB

neoBLUE PortaBed @ Zenith on
8/31/05

II III

@ Contact @ Contact @ 10 cm @ 25 cm @ 30 cm @ 10 cm Level Ground

BiliBlanket Meter II [400–520, 450 nm] 34 28 34 40 69 34 76 144
Bili-Meter, Model 22 [425–475, 460 nm] 29 16 32 49 100 25 86 65**

Joey Dosimeter, JD-100 [420–550, 470 nm] 53 51 60 88 174 84 195 304**

PMA-2123 Bilirubin Detectora (400–520, 460 nm) 24 24 37 35 70 38 73 81
GoldiLux UVA Photometer, GRP-1b [315–400, 365 nm] �0.04 �0.04 �0.04 �0.04 �0.04 �0.04 �0.04 2489

Data in Table 2 were tested and compiled by Hendrik J. Vreman (June 2007 and reverified December 2010).
** Irradiance presented to thismeter exceeded its range. Measurement wasmade through a stainless-steel screen that attenuated themeasured irradiance to 57%, which was subsequently
corrected by this factor.
a Solar Light Company, Inc., Glenside, PA 19038.
b Oriel Instruments, Stratford, CT 06615 and SmartMeter GRP-1 with UV-A probe. GRP-1 measures UV-A light as �W/cm2. No artificial light source delivered significant (�0.04 �W/cm2) UV-A
radiation at the distances measured.
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206 SECTION 1/CLINICAL PRACTICE GUIDELINES

ters. Often, radiometers measure
wavelengths that do not penetrate skin
well or that are far from optimal for
phototherapy and, therefore,may be of
little value for predicting the clinical
efficacy of phototherapy units. A direct
relationship between irradiance and
the rate of in vivo total bilirubin con-
centration decrease was described in
the report of a study of term “healthy”
infants with nonhemolytic hyperbiliru-
binemia (peak values: 15–18 mg/dL)
using fluorescent Philips daylight
(TL20W/54, TL20W/52) and special blue
(TLAK 40W/03) lamps.15,16 The American
Academy of Pediatrics has recom-
mended that the irradiance for inten-
sive phototherapy be at least 30
�W·cm�2·nm�1 over the waveband in-
terval 460 to 490 nm.1 Devices that emit
lower irradiance may be supple-
mented with auxiliary devices. Much
higher doses (�65 �W·cm�2·nm�1)
might have (as-yet-unidentified) ad-
verse effects. Currently, no single
method is in general use for measur-
ing phototherapy dosages. In addition,
the calibration methods, wavelength
responses, and geometries of instru-
ments are not standardized. Conse-
quently, different radiometers may
show different values for the same
light source.2

Clinical Context

For routine measurements, clinicians
are limited by reliance on irradiance
meters supplied or recommended by
the manufacturer. Visual estimations
of brightness and use of ordinary pho-
tometric or colorimetric light meters
are inappropriate.1,2 Maximal irradi-
ance can be achieved by bringing the
light source close to the infant1; how-
ever, this should not be done with hal-
ogen or tungsten lights, because the
heat generated can cause a burn. Fur-
thermore, with some fixtures, increas-
ing the proximity may reduce the ex-
posed body surface area. Irradiance
distribution in the illuminated area

(footprint) is rarely uniform; measure-
ments at the center of the footprint
may greatly exceed those at the pe-
riphery and are variable among photo-
therapy devices.1 Thus, irradiance
should be measured at several sites
on the infant’s body surface. The ideal
distance and orientation of the light
source should be maintained accord-
ing to the manufacturer’s recommen-
dations. The irradiance of all lamps de-
creases with use; manufacturers
may provide useful-lifetime estimates,
which should not be exceeded.

C. Optimal Body Surface Area

An infant’s total body surface area17

can be influenced by the dispropor-
tionate head size, especially in the
more preterm infant. Complete (100%)
exposure of the total body surface to
light is impractical and limited by use
of eye masks and diapers. Circumfer-
ential illumination (total body surface
exposure from multiple directions)
achieves exposure of approximately
80% of the total body surface. In clini-
cal practice, exposure is usually pla-
nar: ventral with overhead light
sources and dorsal with lighted mat-
tresses. Approximately 35% of the total
body surface (ventral or dorsal) is ex-
posed with either method. Changing
the infant’s posture every 2 to 3 hours
may maximize the area exposed to
light. Exposed body surface area
treated rather than the number of de-
vices (double, triple, etc) used is clini-
cally more important. Maximal skin
surface illumination allows for a more
intensive exposure and may require
combined use of more than 1 photo-
therapy device.1

Clinical Context

Physical obstruction of light by equip-
ment, such as radiant warmers, head
covers, large diapers, eye masks that
enclose large areas of the scalp, tape,
electrode patches, and insulating plas-
tic covers, decrease the exposed skin

surface area. Circumferential photo-
therapy maximizes the exposed area.
Combining several devices, such as flu-
orescent tubeswith fiber-optic pads or
LED mattresses placed below the in-
fant or bassinet, will increase the sur-
face area exposed. If the infant is in an
incubator, the light rays should be per-
pendicular to the surface of the incu-
bator to minimize reflectance and loss
of efficacy.1,2

D. Rate of Response Measured by
Decrease in Serum Bilirubin
Concentration

The clinical impact of phototherapy
should be evident within 4 to 6 hours of
initiation with an anticipated decrease
of more than 2 mg/dL (34 �mol/L) in
serum bilirubin concentration.1 The
clinical response depends on the rates
of bilirubin production, enterohepatic
circulation, and bilirubin elimina-
tion; the degree of tissue bilirubin
deposition15,16,18; and the rates of the
photochemical reactions of bilirubin.
Aggressive implementation of photo-
therapy for excessive hyperbiliru-
binemia, sometimes referred to as the
“crash-cart” approach,19,20 has been
reported to reduce the need for ex-
change transfusion and possibly
reduce the severity of bilirubin
neurotoxicity.

Clinical Context

Serial measurements of bilirubin con-
centration are used to monitor the ef-
fectiveness of phototherapy, but the
value of these measurements can be
confounded by changes in bilirubin
production or elimination and by a
sudden increase in bilirubin concen-
tration (rebound) if phototherapy is
stopped. Periodicity of serial measure-
ments is based on clinical judgment.

III. EVIDENCE FOR EFFECTIVE
PHOTOTHERAPY

Light-emission characteristics of pho-
totherapy devices help in predicting
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their effectiveness (group B recom-
mendation) (see Appendix). The clini-
cal effectiveness of the device should
be known before and monitored dur-
ing clinical application (group B rec-
ommendation). Local guidelines (in-
structions) for routine clinical use
should be available. Important factors
that need to be considered are listed in
Table 3. Obstructing the light source
and reducing the exposed body sur-
face area must be avoided (group B
recommendation).

These recommendations are appropri-
ate for clinical care in high-resource
settings. In low-resource settings the
use of improvised technologies and af-
fordable phototherapy device choices
need to meet minimum efficacy and
safety standards.

IV. SAFETY AND PROTECTIVE
MEASURES

A clinician skilled in newborn care
should assess the neonate’s clinical
status during phototherapy to ensure
adequate hydration, nutrition, and
temperature control. Clinical improve-
ment or progression of jaundice
should also be assessed, including
signs suggestive of early bilirubin en-
cephalopathy such as changes in
sleeping pattern, deteriorating feed-
ing pattern, or inability to be consoled
while crying.1 Staff should be educated

regarding the importance of safely
minimizing the distance of the photo-
therapy device from the infant. They
should be aware that the intensity of
light decreases at the outer perimeter
of the light footprint and recognize the
effects of physical factors that could
impede or obstruct light exposure.
Staff should be aware that photother-
apy does not use ultraviolet light and
that exposure to the lights is mostly
harmless. Four decades of neonatal
phototherapy use has revealed no
serious adverse clinical effects in
newborn infants 35 or more weeks of
gestation. For more preterm infants,
who are usually treated with prophy-
lactic rather than therapeutic photo-
therapy, this may not be true. In-
formed staff should educate parents
regarding the care of their newborn
infant undergoing phototherapy. De-
vices must comply with general
safety standards listed by the Inter-
national Electrotechnical Commis-
sion.21 Other clinical considerations
include:

a. Interruption of phototherapy: After
a documented decrease in bilirubin
concentration, continuous expo-
sure to the light source may be in-
terrupted and the eye mask re-
moved to allow for feeding and
maternal-infant bonding.1

b. Use of eye masks: Eye masks to pre-
vent retinal damage are used rou-
tinely, although there is no evidence
to support this recommendation.
Retinal damage has been docu-
mented in theunpatchedeyesofnew-
born monkeys exposed to photother-
apy, but there are no similar data
available from human newborns, be-
cause eye patches have always been
used.22–24 Purulent eye discharge and
conjunctivitis in term infants have
been reported with prolonged use of
eye patches.25,26

c. Use of diapers: Concerns for the
long-term effects of continuous
phototherapy exposure of the re-
productive system have been
raised but not substantiated.27–29 Di-
apers may be used for hygiene but
are not essential.

d. Other protective considerations:
Devices used in environments with
high humidity and oxygen must
meet electrical and fire hazard
safety standards.21 Phototherapy is
contraindicated in infants with con-
genital porphyria or those treated
with photosensitizing drugs.1 Pro-
longed phototherapy has been asso-
ciated with increased oxidant stress
and lipid peroxidation30 and ribofla-
vin deficiency.31 Recent clinical re-
ports of other adverse outcomes (eg,
malignant melanoma, DNA damage,
and skin changes) have yet to be val-
idated.1,2,32,33 Phototherapy does not
exacerbate hemolysis.34

V. RESEARCH NEEDS

Among the gaps in knowledge that re-
main regarding the use of photother-
apy to prevent severe neonatal hyper-
bilirubinemia, the following are among
the most important:

1. The ability to measure the actual
wavelength and irradiance delivered
by a phototherapy device is urgently
needed to assess the efficiency of

TABLE 3 Practice Considerations for Optimal Administration of Phototherapy

Checklist Recommendation Implementation

Light source (nm) Wavelength spectrum in�460- 490-nm
blue-green light region

Know the spectral output of the light
source

Light irradiance
(�W·cm�2·nm�1)

Use optimal irradiance:�30
�W·cm�2·nm�1 within the 460- to
490-nm waveband

Ensure uniformity over the light
footprint area

Body surface area (cm2) Expose maximal skin area Reduce blocking of light
Timeliness of
implementation

Urgent or “crash-cart” intervention for
excessive hyperbilirubinemia

May conduct procedures while
infant is on phototherapy

Continuity of therapy Briefly interrupt for feeding, parental
bonding, nursing care

After confirmation of adequate
bilirubin concentration decrease

Efficacy of intervention Periodically measure rate of response
in bilirubin load reduction

Degree of total serum/plasma
bilirubin concentration decrease

Duration of therapy Discontinue at desired bilirubin
threshold; be aware of possible
rebound increase

Serial bilirubin measurements
based on rate of decrease
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phototherapy in reducing total serum
bilirubin concentrations.

2. The safety and efficacy of home pho-
totherapy remains a research
priority.

3. Further delineation of the short-
and long-term consequences of ex-
posing infants with conjugated and
unconjugated hyperbilirubinemia
to phototherapy is needed.

4. Whether use of phototherapy re-
duces the risk of bilirubin neurotox-
icity in a timely and effective man-
ner needs further exploration.

SUMMARY

Clinicians and hospitals should ensure
that the phototherapy devices they use
fully illuminate the patient’s body sur-

face area, have an irradiance level of
�30 �W·cm�2·nm�1 (confirmed with
accuracy with an appropriate spectral
radiometer) over the waveband of ap-
proximately 460 to 490 nm, and are
implemented in a timely manner. Stan-
dard procedures should be docu-
mented for their safe deployment.
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APPENDIX Definition of Grades for Recommendation and Suggestion for Practice

Grade Definition Suggestion for Practice

A This intervention is recommended. There is a high certainty that the net benefit is substantial Offer and administer this intervention
B This intervention is recommended. There is a moderate certainty that the net benefit is

moderate to substantial
Offer and administer this intervention

C This intervention is recommended. There may be considerations that support the use of this
intervention in an individual patient. There is a moderate to high certainty that the net
benefit is small

Offer and administer this intervention only if
other considerations support this
intervention in an individual patient

D This intervention is not recommended. There is a moderate to high certainty that the
intervention has no net benefit and that the harms outweigh the benefits

Discourage use of this intervention

I The current evidence is insufficient to assess the balance of benefits against and harms of
this intervention. There is a moderate to high certainty that the intervention has no net
benefit and that the harms outweigh the benefits. Evidence is lacking, of poor quality, or
conflicting, and the balance of benefits and harms cannot be determined

If this intervention is conducted, the patient
should understand the uncertainty about
the balance of benefits and harms

US Preventive Services Task Force Grade definitions, May, 2008 (available at www.uspreventiveservicestaskforce.org/3rduspstf/ratings.htm).
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Hyperbilirubinemia in the Newborn Infant�35 Weeks’
Gestation: An Update With Clarifications

In July 2004, the Subcommittee on Hyperbilirubinemia of the Amer-
ican Academy of Pediatrics (AAP) published its clinical practice
guideline on the management of hyperbilirubinemia in the newborn
infant �35 weeks of gestation,1 and a similar guideline was pub-
lished in 2007 by the Canadian Paediatric Society.2 Experience with
implementation of the AAP guideline suggests that some areas re-
quire clarification. The 2004 AAP guideline also expressed hope that
its implementation would “reduce the incidence of severe hyperbi-
lirubinemia and bilirubin encephalopathy. . . .” We do not know how
many practitioners are following the guideline, nor do we know the
current incidence of bilirubin encephalopathy in the United States.
We do know, however, that kernicterus is still occurring in the
United States, Canada, and Western Europe.3–7 In 2002, the National
Quality Forum suggested that kernicterus should be classified as a
“serious reportable event,”8 sometimes termed a “never event,”9

implying that with appropriate monitoring, surveillance, and inter-
vention, this devastating condition can, or should, be eliminated.
Although this is certainly a desirable objective, it is highly unlikely
that it can be achieved given our current state of knowledge and
practice.10 In certain circumstances (notably, glucose-6-phosphate
dehydrogenase [G6PD] deficiency, sepsis, genetic predisposition,
or other unknown stressors), acute, severe hyperbilirubinemia can
occur and can produce brain damage despite appropriate monitor-
ing and intervention.

In addition to clarifying certain items in the 2004 AAP guideline, we
recommend universal predischarge bilirubin screening using total se-
rum bilirubin (TSB) or transcutaneous bilirubin (TcB) measurements,
which help to assess the risk of subsequent severe hyperbilirubinemia.
We also recommend a more structured approach to management and
follow-up according to the predischarge TSB/TcB, gestational age, and
other risk factors for hyperbilirubinemia. These recommendations
represent a consensus of expert opinion based on the available evi-
dence, and they are supported by several independent reviewers. Nev-
ertheless, their efficacy in preventing kernicterus and their cost-
effectiveness are unknown.

METHODS

We reviewed the report on screening for neonatal hyperbilirubinemia
published by the Agency for Healthcare Research and Quality and pre-
pared by the Tufts-New England Medical Center Evidence-Based Prac-
tice Center,11 the current report by the US Preventive Services Task
Force,12 and other relevant literature.1,3–10,13–26
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RISK FACTORS

The 2004 AAP guideline includes 2
categories of risk factors, but the
distinction between these 2 catego-
ries has not been clear to all users of
the guideline.

Laboratory and Clinical Factors
That Help to Assess the Risk of
Subsequent Severe
Hyperbilirubinemia

These “risk factors for hyperbiliru-
binemia” are listed in Table 1. Under-
standing the predisposition to subse-
quent hyperbilirubinemia provides

guidance for timely follow-up as well
as the need for additional clinical and
laboratory evaluation.

Laboratory and Clinical Factors
That Might Increase the Risk of
Brain Damage in an Infant Who
Has Hyperbilirubinemia

These risk factors for bilirubin neuro-
toxicity are listed in the figures of the
2004 AAP guideline that provide recom-
mendations for the use of photother-
apy and exchange transfusion. These
“neurotoxicity risk factors” encom-
pass those thatmight increase the risk

of brain damage in an infant who has
severe hyperbilirubinemia1 (see Fig 1
and Table 2). The neurotoxicity risk fac-
tors are used inmaking the decision to
initiate phototherapy or perform an
exchange transfusion. These interven-
tions are recommended at a lower bil-
irubin level when any of the neurotox-
icity risk factors is present. Some
conditions are found in both risk-
factor categories. For example, lower
gestational age and isoimmune hemo-
lytic disease increase the likelihood
of subsequent severe hyperbiliru-
binemia as well as the risk of brain
damage by bilirubin.

PREDISCHARGE RISK ASSESSMENT
FOR SUBSEQUENT SEVERE
HYPERBILIRUBINEMIA

The 2004 AAP guideline recommends a
predischarge bilirubin measurement
and/or assessment of clinical risk fac-
tors to evaluate the risk of subsequent
severe hyperbilirubinemia.1 New evi-
dence suggests that combining a pre-
discharge measurement of TSB or TcB
with clinical risk factors might im-
prove the prediction of the risk of sub-
sequent hyperbilirubinemia.13,14,23 In
addition, when interpreted by using
the hour-specific nomogram (Fig 2),
measurement of TSB or TcB also pro-
vides a quantitative assessment of the
degree of hyperbilirubinemia. This
provides guidance regarding the
need (or lack of need) for additional
testing to identify a cause of the hy-
perbilirubinemia and for additional
TSB measurements.1

The TSB can be measured from the
same sample that is drawn for the

FIGURE 1
Guidelines for phototherapy in hospitalized infants�35 weeks’ gestation. Note that these guidelines
are based on limited evidence and that the levels shown are approximations. The guidelines refer to
the use of intensive phototherapy, which should be used when the TSB level exceeds the line indicated
for each category.

● Use total bilirubin. Do not subtract direct-reacting or conjugated bilirubin.

● Risk factors are isoimmune hemolytic disease, G6PD deficiency, asphyxia, significant lethargy,
temperature instability, sepsis, acidosis, or an albumin level of�3.0 g/dL (if measured).

● For well infants at 35 to 376⁄7 weeks’ gestation, one can adjust TSB levels for intervention around the
medium-risk line. It is an option to intervene at lower TSB levels for infants closer to 35 weeks’
gestation and at higher TSB levels for those closer to 376⁄7 weeks’ gestation.

● It is an option to provide conventional phototherapy in the hospital or at home at TSB levels of 2 to
3 mg/dL (35–50 �mol/L) below those shown, but home phototherapy should not be used in any
infant with risk factors.

TABLE 1 Important Risk Factors for Severe Hyperbilirubinemia

Predischarge TSB or TcB measurement in the high-risk or high-intermediate–risk zone
Lower gestational age
Exclusive breastfeeding, particularly if nursing is not going well and weight loss is excessive
Jaundice observed in the first 24 h
Isoimmune or other hemolytic disease (eg, G6PD deficiency)
Previous sibling with jaundice
Cephalohematoma or significant bruising
East Asian race

TABLE 2 Hyperbilirubinemia Neurotoxicity
Risk Factors

Isoimmune hemolytic disease
G6PD deficiency
Asphyxia
Sepsis
Acidosis
Albumin�3.0 mg/dL
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metabolic screen. The risk zone (Fig 2)
and the other clinical risk factors (Ta-
ble 3) are then combined to assess the
risk of subsequent hyperbilirubinemia
and to formulate a plan for manage-
ment and follow-up (Fig 3). When com-
bined with the risk zone, the factors
that aremost predictive of hyperbiliru-
binemia risk are lower gestational age
and exclusive breastfeeding.13,14,23 The
lower the gestational age, the greater
the risk of developing hyperbiliru-
binemia.13,14,23 For those infants from
whom�2 successive TSB or TcB mea-
surements are obtained, it is helpful to
plot the data on the nomogram15 to as-
sess the rate of rise. Hemolysis is likely
if the TSB/TcB is crossing percentiles
on the nomogram and suggests the
need for further testing and follow-up
(see Table 1 in the 2004 AAP guideline).

Therefore, we recommend that a pre-
discharge measurement of TSB or TcB
be performed and the risk zone for hy-
perbilirubinemia determined15 on the

basis of the infant’s age in hours and
the TSB or TcB measurement.

It should be noted that, even with a low
predischarge TSB or TcB level, the risk
of subsequent hyperbilirubinemia is
not zero,13,17 so appropriate follow-up
should always be provided (Fig 3).

RESPONSE TO PREDISCHARGE TSB
MEASUREMENTS

Figure 3 provides our recommenda-
tions for management and follow-up,
according to predischarge screening.
Note that this algorithm represents a
consensus of the authors and is based
on interpretation of limited evidence
(see below).

FOLLOW-UP AFTER DISCHARGE

Most infants discharged at �72
hours should be seen within 2 days of
discharge.

Earlier follow-up might be necessary
for infants who have risk factors
for severe hyperbilirubinemia,1,13,14,23

whereas those in the lower risk zones
with few or no risk factors can be seen
later (Fig 3). Figure 3 also provides addi-
tional suggestions for evaluation and
management at the first follow-up visit.

TcB MEASUREMENTS

TcB measurements are being used
with increasing frequency in hospi-

FIGURE 2
Nomogram for designation of risk in 2840 well newborns at�36 weeks’ gestational age with birth weight of�2000 g or�35 weeks’ gestational age and
birth weight of�2500 g based on the hour-specific serum bilirubin values. (Reproduced with permission from Bhutani VK, Johnson L, Sivieri EM. Pediatrics.
1999;103[1]:6–14.)

TABLE 3 Other Risk Factors for Severe Hyperbilirubinemia to be Considered with the Gestational
Age and the Pre-discharge TSB or TcB level (see Figure 3)

Exclusive breastfeeding, particularly if nursing is not going well and/or weight loss is excessive (�8 – 10%)
Isoimmune or other hemolytic disease (eg, G6PD deficiency, hereditary spherocytosis)
Previous sibling with jaundice
Cephalohematoma or significant bruising
East Asian race

The gestational age and the predischarge TSB or TcB level are the most important factors that help to predict the risk of
hyperbilirubinemia. The risk increases with each decreasing week of gestation from 42–35 weeks (see Figure 3)
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tal nurseries and in some outpatient
settings. They have the advantage of
providing instantaneous information
and probably reduce the likelihood
of missing a clinically significant
TSB, making them particularly useful
in outpatient practice. TcB measure-
ments can significantly reduce the
number of TSB measurements that
are required, but as with any point-
of-care test, regular monitoring for
appropriate quality assurance by
comparison with TSB measurements
is necessary. Significant variation
can occur among instruments, and
the use of a new instrument should
be compared with hospital labora-
tory measurements to ensure that
the instrument is working properly;
such checks should be performed
periodically. TcB is a measurement
of the yellow color of the blanched
skin and subcutaneous tissue, not
the serum, and should be used as a
screening tool to help determine
whether the TSB should be mea-
sured. Although TcB measurements
provide a good estimate of the TSB
level, they are not a substitute for
TSB values, and a TSB level should
always be obtained when therapeu-
tic intervention is being considered.

Most studies in term and late-preterm
infants have indicated that the TcB
tends to underestimate the TSB, partic-
ularly at higher TSB levels.18 Thus, in-
vestigators have adopted various tech-
niques to avoid missing a high TSB
level (ie, a false-negative TcB measure-
ment). These techniques include mea-
suring the TSB if

● the TcB value is at 70% of the TSB
level recommended for the use of
phototherapy19;

● the TcB value is above the 75th per-
centile on the Bhutani nomogram
(Fig 1)15 or the 95th percentile on a
TcB nomogram16 (in 1 study, if the
TcB was �75th percentile on the
Bhutani nomogram, 0 of 349 infants

Gestational age 
35–376/7 wk + other hyperbilirubinemia risk factors a

Predischarge TcB/TSB 

Assign bilirubin risk zone b

High High-intermediate Low-intermediate Low 

Evaluate for 
phototherapy c

TSB in 4–8 h

Evaluate for 
phototherapy c

TSB/TcB in 4–24 h d

If discharging <72 h, 
follow-up within 2 d

If discharging <72 h, 
follow-up within 2 d 
Consider TSB/TcB at 
follow-up 

Gestation 35–376/7 wk, no hyperbilirubinemia risk factors 
or

Gestation ≥38 wk + other hyperbilirubinemia risk factors a

Predischarge TcB/TSB 

Assign bilirubin risk zone b

High High-intermediate Low-intermediate Low 

Evaluate for 
phototherapy c

TSB in 4–24 h d

Evaluate for 
phototherapy 

TcB/TSB within 24 h d

If discharging <72 h,  
follow-up within 2 d

If discharging <72 
h, follow-up within 
2–3 d

A

B

Gestation ≥38 wk, no hyperbilirubinemia risk factora

Predischarge TcB/TSB 

Assign bilirubin risk zone b

High High-intermediate Low-intermediate Low 

Evaluate for 
phototherapy c
TSB in 4–24 h d

Follow-up within 2 d 
Consider TcB/TSB at 

follow-up

If discharging <72 h, 
follow-up within 2–3 d 

If discharging <72 h, time 
follow-up according to age 
at discharge or concerns 
other than jaundice (eg, 
breastfeeding) e

C

FIGURE 3
Algorithm providing recommendations for management and follow-up according to predischarge
bilirubin measurements, gestation, and risk factors for subsequent hyperbilirubinemia.

● Provide lactation evaluation and support for all breastfeeding mothers.

● Recommendation for timing of repeat TSBmeasurement depends on age at measurement and how
far the TSB level is above the 95th percentile (Fig 2). Higher and earlier initial TSB levels require an
earlier repeat TSB measurement.

● Perform standard clinical evaluation at all follow-up visits.

● For evaluation of jaundice see 2004 AAP guideline.1

● a Table 3. b Fig 2. c Fig 1. d In hospital or as outpatient. e Follow-up recommendations can bemodified
according to level of risk for hyperbilirubinemia; depending on the circumstances in infants at low
risk, later follow-up can be considered.
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had a TSB level above the 95th per-
centile [a negative predictive value
of 100%]20; or

● at follow-up after discharge, the TcB
value is �13 mg/dL (222 �mol/L)21

(in this outpatient study, no infant
who had a TcB value of �13 mg/dL
had a TSB level of �17 mg/dL [291
�mol/L]).21

COSTS

The introduction of universal predis-
charge bilirubin screening, follow-up
visits, and TSB/TcB measurements
might increase costs. Ideally, a cost/
benefit analysis should include the
cost to prevent 1 case of kernicterus.
The cost per case, however, highly de-
pends on the incidence of kernicterus
as well as its potential reduction re-
sulting from the intervention. By using
a strategy similar to that suggested in
this guideline, and assuming an inci-
dence of kernicterus of 1 in 100 000
live births and a relative risk reduction
of 70%, the cost to prevent 1 case of
kernicterus has been estimated as ap-
proximately $5.7 million.22 Because we
do not know the current incidence of
kernicterus in the United States or the
actual relative risk reduction (if these
guidelines were implemented univer-
sally), we cannot calculate the true
cost/benefit ratio. Taking into account
the lifetime cost of an infant with ker-
nicterus, it is possible that there could
be savings.22

DISCUSSION

While endeavoring to clarify some ar-
eas addressed in the 2004 AAP guide-
line, we have also introduced new
recommendations, both for the predis-

charge assessment of the risk of
subsequent hyperbilirubinemia and
for follow-up testing. We recognize
that the quality of evidence for rec-
ommending universal predischarge
screening and for the suggested man-
agement and follow-up (Fig 3) is lim-
ited and, in the absence of higher lev-
els of evidence, our recommendations
must, therefore, be based on expert
opinion. As indicated in the reviews
by the US Preventive Services Task
Force12 and Trikalinos et al11 in this is-
sue of Pediatrics, there are currently
no good data to indicate that the imple-
mentation of these recommendations
will reduce the risk of kernicterus, al-
though published data suggest that
predischarge screening can reduce
the incidence of a TSB level of�25mg/
dL,24,25 perhaps by increasing the use
of phototherapy.24 Nevertheless, be-
cause kernicterus is a devastating
condition that leads to serious and
permanent neurologic damage, and
because published reports and our
own review of cases in themedicolegal
setting suggest that many of these
cases could have been prevented, a
reasonable argument can be made for
implementing the suggested recom-
mendations in the absence of better
evidence. Because kernicterus is a
rare condition, it is unlikely that wewill
be able to obtain adequate evidence in
the short-term to support our recom-
mendations. In their elegant polemic,
Auerbach et al26 discussed “the ten-
sion between needing to improve care
and knowing how to do it.” They noted
that, in the absence of appropriate ev-
idence, “bold efforts at improvement
can consume tremendous resources
yet confer only a small benefit.”26 We

also recognize that although predis-
charge testing is relatively inexpensive
and convenient, measuring the TSB af-
ter discharge is more difficult. TcB
measurement is quite easy but is not
currently available in most primary
care settings. In addition, more evi-
dence is needed to support the cost
and efficacy of these recommenda-
tions. There is certainly a risk that
these recommendations could lead to
additional testing and an increase in
both appropriate and inappropriate
use of phototherapy.1,24 Nevertheless,
it is our opinion that universal screen-
ing, when combined with the clinical
risk factors (of which gestational age
and exclusive breastfeeding are most
important) and targeted follow-up, is a
systems approach that is easy to im-
plement and understand, and it pro-
vides a method of identifying infants
who are at high or low risk for the
development of severe hyperbiliru-
binemia. In addition to risk assess-
ment, the measurement of TSB or TcB
when interpreted by using the hour-
specific nomogram provides the care-
giver with an immediate and quantita-
tive mechanism for assessing the
degree of hyperbilirubinemia and the
need for additional surveillance and
testing. As such, it could play an impor-
tant role in preventing acute bilirubin
encephalopathy, although this has yet
to be demonstrated.
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Universal Bilirubin Screening, Guidelines, and
Evidence

In a commentary1 and update of the 2004 American Academy of Pedi-
atrics (AAP) guideline “Management of Hyperbilirubinemia in the New-
born Infant 35 or More Weeks of Gestation”2 in this issue of Pediatrics,
Maisels et al recommend that all newborns have a bilirubin measure-
ment before discharge from their birth hospitalization. In contrast, a
recommendation statement from the US Preventive Services Task
Force (USPSTF),3 supported by a systematic review,4concludes that
evidence is insufficient to make that recommendation. As an author of
the commentary1 and the 2004 AAP jaundice guideline2 who also has
been critical of guidelines based on insufficient evidence,5–11 I have felt
particularly torn about this recommendation.

Perhaps partly because I have served as an expert consultant on doz-
ens of heartbreaking kernicterus legal cases,12 I find the argument in
favor of universal bilirubin screening and systematic follow-up persua-
sive. We know kernicterus is devastating and that, although rare, cases
are continuing to occur. Furthermore, anecdotal evidence suggests
that many cases could have been prevented by earlier measurement of
bilirubin levels, leading to closer follow-up and earlier initiation of
appropriate therapy.13,14 We have not had randomized trials to show
that universal screening and systematic follow-up will lead to a reduc-
tion in kernicterus, but considerable research in the area of optimizing
patient safety suggests that there is room for improvement in the 2004
guidelines. Specifically, we know that in the absence of universal
screening, detection and management of clinically significant hyperbi-
lirubinemia during the birth hospitalization relies on several imperfect
steps: (1) nurses and doctors need to remember to examine the infant
for jaundice; (2) they need to distinguish visually between jaundice that
is and is not clinically significant for the infant’s age in hours; and (3)
they need to combine information from this visual assessment of jaun-
dice and/or a total serum bilirubin (TSB) level with knowledge of the
newborn’s other risk factors to determine the need for and timing of
bilirubin measurements, follow-up visits, and treatments. We also
know that nurseries are busy places and that sometimes people may
not do things that they should15 or might do them under suboptimal
conditions, such as assessing jaundice in the dim light found in many
hospital rooms. Finally, compared with the devastating effects of ker-
nicterus, the costs and risks of screening seem low, particularly with a
transcutaneous bilirubinometer, which may actually decrease the
number of serum bilirubin measurements obtained.16

On the other hand, as a proponent of evidence-based medicine, I rec-
ognize the insufficiency of the data to support the recommendation.3,4

The rationale outlined above would apply whether the incidence of
kernicterus were 1 in 10 000 or 1 in 1 million, but surely the potential
benefits of screening depend on how much kernicterus there is to
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prevent, and this is not known. Even if
we knew the incidence of kernicterus,
the proportion that might be prevent-
able by screening and systematic
follow-up is unclear. Although plain-
tiffs in malpractice cases commonly
assert that infants with bilirubin levels
in the 40s at 4 or 5 days must have had
proportionately high levels at the time
of discharge (even if no or minimal
jaundice was noted at that time), there
is little evidence to support this asser-
tion. Studies of the predictive value of
early bilirubin levels have had much
lower levels of hyperbilirubinemia
(TSB of 17–20 mg/dL).3 Because they
may have different causes, such as
glucose-6-phosphate dehydrogenase
deficiency and infection, the very high
levels that lead to kernicterus may be
less predictable. Moreover, several
studies have revealed that in the ab-
sence of any jaundice, a TSB level of
�12 mg/dL is extremely unlikely.17–20

As an experienced generalist who be-
lieves he can recognize at least some
newborns who definitely are not jaun-
diced, I sympathize with colleagues
who may question the cost-efficacy of
measuring bilirubin (particularly if it
involves an additional poke or trying to
squeeze more blood out of a recalci-
trant heel) in a light-skinned 2-day-old
who has no hint of jaundice. Requiring
a bilirubin measurement for every
such infant because some clinicians
may forget or be careless feels like
keeping the whole class after school
for the transgressions of a few.

After doing my best to reconcile these
opposing viewpoints, I believe that uni-
versal predischarge bilirubin screen-
ing is a good idea but that the evidence
is not sufficient to recommend it in an
AAP guideline. This is consistent with
AAP policy. In a 2004 statement, the
Steering Committee on Quality Im-
provement and Management outlined
levels of evidence and strengths of AAP
guidelines.21 The policy stated that ex-

cept in “exceptional situations where
validating studies cannot be per-
formed and there is a clear preponder-
ance of benefit or harm,” if the level of
evidence is “expert opinion, case re-
ports, and reasoning from first princi-
ples,” a course of action should be
designated an option rather than a
recommendation. Because, as is ex-
plicitly acknowledged in the commen-
tary, expert opinion, case reports, and
reasoning from first principles are ex-
actly the level of evidence that sup-
ports the recommendation for univer-
sal bilirubin screening, and because
we wanted to make that recommenda-
tion, it needed to be published as a
commentary rather than a guideline.

Is this AAP policy on evidence and
guideline recommendations a good
one? I believe it is. Practicing clinicians
need and appreciate guidance from ex-
perts, but they also recognize the im-
possibility of following every guideline
that an expert committee might rec-
ommend for them and need protection
from well-meaning but sometimes pa-
ternalistic committees with their own
agendas.22 Guideline committees tend
to be dominated by academics and
subspecialists with special interest,
expertise, and even emotional invest-
ment in the diseases for which they
are producing guidelines.23 Most of
us authors of the hyperbilirubinemia
commentary are no exception.12,24 Al-
though interest and expertise are in-
valuable, the career focus on a partic-
ular disease, with resulting close
relationships with funders, patients,
advocacy groups, industry, and each
other, may lead to a narrow perspec-
tive in which heroic efforts at prevent-
ing or treating the target disease feel
justified, even when a favorable bal-
ance of benefits over risks and costs is
uncertain.23 And, although slavishly ad-
hering to evidence standards could
lead to failure to recommend benefi-
cial treatments25,26 even what seem

like obvious, common-sense interven-
tions can have unintended adverse
consequences.27,28

The USPSTF uses a different model for
producing guidelines, in which exper-
tise at appraising and synthesizing ev-
idence trumps disease-specific exper-
tise.29 Recommendations of the USPSTF
are typically based on the results of
systematic reviews of evidence, often
performed by one of the Agency for
Healthcare Research and Quality’s
evidence-based practice centers. Such
thorough reviewsarenotwithin time, ex-
pertise, and budget constraints of most
guideline committees. Ironically, how-
ever, the recommendation to measure a
bilirubin level for every infant before dis-
charge was the subject of just such a
review,4 which concluded that the evi-
dence is insufficient to make a recom-
mendation for or against universal bili-
rubin screening (“I” rating).3

The USPSTF statement comments not
only on the lack of evidence that uni-
versal bilirubin screening will prevent
bilirubin encephalopathy but also on
the insufficiency of evidence regarding
risks and efficacy of phototherapy.3

This is important, because an unin-
tended consequence of institution of
universal bilirubin screening might be
a greater focus on the danger of hyper-
bilirubinemia, leading to excessive use
of phototherapy. There is evidence that
this has occurred in the Northern Cal-
ifornia Kaiser Permanente Medical
Care Program, in which increased bil-
irubin testing was associated with a
decrease in bilirubin levels of �25
mg/dL and also an increase in use of
phototherapy at levels lower than
those recommended in the 2004 AAP
guideline.30 Thus, it is worth stressing
that the recommendation for bilirubin
screening should not be misinter-
preted as suggesting the need for pho-
totherapy at lower bilirubin levels.

The Maisels et al commentary on hy-
perbilirubinemia published in this is-
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sue came about because of a need to
clarify the 2004 guideline and because
the AAP had been asked for a state-
ment that either recommended univer-
sal bilirubin screening or explained
why not. I suspect that having the rec-
ommendation for universal screening
come in the form of a commentary,

rather than a guideline, will be disap-
pointing to both advocates and oppo-
nents of universal screening. However,
I believe it is the right decision. For
now, it represents what some bilirubin
experts believe is reasonable on the
basis of limited evidence. With addi-
tional research, we hope to be able to

make a stronger recommendation in
the future.
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Recommendation Summary 
Management of Hyperbilirubinemia in the Newborn 
Infant 35 or More Weeks of Gestation
The following are the key elements of the recommenda-
tions provided by this guideline. Clinicians should:
 1. Promote and support successful breastfeeding.
 2.  Establish nursery protocols for the identification and 

evaluation of hyperbilirubinemia.
 3.  Measure the total serum bilirubin (TSB) or transcuta-

neous bilirubin (TcB) level on infants jaundiced in the 
first 24 hours.

 4.  Recognize that visual estimation of the degree of 
jaundice can lead to errors, particularly in darkly pig-
mented infants.

 5.  Interpret all bilirubin levels according to the infant’s 
age in hours.

 6.  Recognize that infants at less than 38 weeks’ gestation, 
particularly those who are breastfed, are at higher risk 
of developing hyperbilirubinemia and require closer 
surveillance and monitoring.

 7.  Perform a systematic assessment on all infants before 
discharge for the risk of severe hyperbilirubinemia.

 8.  Provide parents with written and verbal information 
about newborn jaundice.

 9.  Provide appropriate follow-up based on the time of 
discharge and the risk assessment.

10.  Treat newborns, when indicated, with phototherapy 
or exchange transfusion.

Coding Quick Reference for Hyperbilirubinemia

ICD-9-CM ICD-10-CM

774.2  Jaundice of prematurity P59.0   Neonatal jaundice associated with 
 preterm delivery

774.39  Jaundice, newborn, breast milk P59.3   Neonatal jaundice from breast milk 
inhibitor

774.6   Jaundice, newborn, physiologic 
 jaundice

P59.9  Neonatal jaundice, unspecified

782.4  Jaundice, unspecified, not newborn R17  Unspecified jaundice
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Congratulations on the birth of your new baby! 
To make sure your baby’s first week is safe and healthy, it is important that
1.  You find a pediatrician you are comfortable with for your baby's ongoing 

care.
2. Your baby is checked for jaundice in the hospital. 
3. If you are breastfeeding, you get the help you need to make sure it is 

going well. 
4. Make sure your baby is seen by a doctor or nurse at 3 to 5 days of age.
5. If your baby is discharged before age 72 hours, your baby should be seen 

by a  doctor or nurse within 2 days of discharge from the hospital.

Q: What is jaundice? 
A:  Jaundice is the yellow color seen in the skin of many newborns. It 

happens when a chemical called bilirubin builds up in the baby’s blood. 
Jaundice can occur in babies of any race or color. 

Q:   Why is jaundice common in  newborns? 
A:  Everyone’s blood contains bilirubin, which is removed by the liver. Before 

birth, the mother’s liver does this for the baby. Most babies develop 
jaundice in the first few days after birth because it takes a few days for the 
baby’s liver to get better at removing bilirubin. 

Q:   How can I tell if my baby is  jaundiced? 
A:  The skin of a baby with jaundice usually appears yellow. The best way to 

see  jaundice is in good light, such as daylight or under fluorescent lights. 
Jaundice usually appears first in the face and then moves to the chest, 
abdomen, arms, and legs as the bilirubin level increases. The whites of the 
eyes may also be yellow. Jaundice may be harder to see in babies with 
darker skin color. 

Q:  Can jaundice hurt my baby? 
A:  Most babies have mild jaundice that is harmless, but in unusual situations 

the  bilirubin level can get very high and might cause brain damage. This 
is why newborns should be checked carefully for jaundice and treated to 
prevent a high bilirubin level. 

Q:   How should my baby be checked for jaundice? 
A:  If your baby looks jaundiced in the first few days after birth, your baby’s 

doctor or nurse may use a skin or blood test to check your baby’s bilirubin 
level. However, because estimating the bilirubin level based on the baby's 
appearance can be difficult, some experts recommend that a skin or blood 
test be done even if your baby does not appear jaundiced. A bilirubin 
level is always needed if jaundice develops before the baby is 24 hours 

old. Whether a test is needed after that depends on the baby’s age, the 
amount of jaundice, and whether the baby has other factors that make 
jaundice more likely or harder to see. 

Q:   Does breastfeeding affect jaundice?
A: Jaundice is more common in babies who are breastfed than babies who 

are formula-fed, but this occurs mainly in newborns who are not nursing 
well. If you are breastfeeding, you should nurse your baby at least 8 to 
12 times a day for the first few days. This will help you produce enough 
milk and will help to keep the baby’s bilirubin level down. If you are having 
trouble breastfeeding, ask your baby’s doctor or nurse or a lactation 
specialist for help. Breast milk is the ideal food for your baby. 

Q:   When should my newborn get checked after 
leaving the hospital? 

A:  It is important for your baby to be seen by a nurse or doctor when the 
baby is between 3 and 5 days old, because this is usually when a baby’s 
bilirubin level is  highest. This is why, if your baby is discharged before age 
72 hours, your baby should be seen within 2 days of discharge. The timing 
of this visit may vary depending on your baby’s age when released from 
the hospital and other factors. 

Q:  Which babies require more  attention for 
jaundice? 

A:  Some babies have a greater risk for high levels of bilirubin and may need 
to be seen sooner after discharge from the hospital. Ask your doctor about 
an early follow-up visit if your baby has any of the following: 

 •  A high bilirubin level before leaving the hospital 
 •  Early birth (more than 2 weeks before the due date) 
 •  Jaundice in the first 24 hours after birth 
 •  Breastfeeding that is not going well 
 •  A lot of bruising or bleeding under the scalp related to labor and 

delivery 
 •  A parent, brother, or sister who had high bilirubin and received light 

therapy 

Q:   When should I call my baby’s  doctor? 
A:  Call your baby’s doctor if
 •  Your baby’s skin turns more yellow. 
 •  Your baby’s abdomen, arms, or legs are yellow. 
 •  The whites of your baby’s eyes are yellow.
 •  Your baby is jaundiced and is hard to wake, fussy, or not nursing or 

taking formula well. 

Jaundice and  
Your Newborn
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Q:   How is harmful jaundice prevented?
A:  Most jaundice requires no treatment. When treatment is necessary, 

placing your baby under special lights while he or she is undressed will 
lower the bilirubin level. Depending on your baby’s bilirubin level, this can 
be done in the hospital or at home. Jaundice is treated at levels that are 
much lower than those at which brain damage is a concern. Treatment 
can prevent the harmful effects of jaundice. Putting your baby in sunlight 
is not recommended as a safe way of treating jaundice. Exposing your baby 
to sunlight might help lower the bilirubin level, but this will only work if 
the baby is completely undressed. This cannot be done safely inside your 
home because your baby will get cold, and newborns should never be put 
in direct sunlight outside because they might get sunburned. 

Q:  When does jaundice go away? 
A: In breastfed babies, jaundice often lasts for more than 2 to 3 weeks. In 

formula-fed babies, most jaundice goes away by 2 weeks. If your baby is 
jaundiced for more than 3 weeks, see your baby’s doctor. 

The information contained in this publication should not be used as a substitute for the medical care and advice 
of your pediatrician. There may be variations in treatment that your pediatrician may recommend based on 
individual facts and circumstances. 

From your doctor

The American Academy of Pediatrics is an organization of 60,000 primary care pediatricians, pediatric medical  sub specialists,  
and pediatric surgical specialists dedicated to the health, safety, and well-being of infants, children, adolescents, and young adults. 

American Academy of Pediatrics  
Web site— www.aap.org

Copyright © 2006 
American Academy of Pediatrics, Updated 1/10
All rights reserved.

http://www.aap.org


 225

 

The Diagnosis and Management of Acute Otitis Media

• Clinical Practice Guideline





 227

CLINICAL PRACTICE GUIDELINE

The Diagnosis and Management of Acute Otitis Media

abstract
This evidence-based clinical practice guideline is a revision of the 2004
acute otitis media (AOM) guideline from the American Academy of Pe-
diatrics (AAP) and American Academy of Family Physicians. It provides
recommendations to primary care clinicians for the management of
children from 6 months through 12 years of age with uncomplicated
AOM.

In 2009, the AAP convened a committee composed of primary care
physicians and experts in the fields of pediatrics, family practice, oto-
laryngology, epidemiology, infectious disease, emergency medicine,
and guideline methodology. The subcommittee partnered with the
Agency for Healthcare Research and Quality and the Southern Califor-
nia Evidence-Based Practice Center to develop a comprehensive review
of the new literature related to AOM since the initial evidence report of
2000. The resulting evidence report and other sources of data were
used to formulate the practice guideline recommendations.

The focus of this practice guideline is the appropriate diagnosis and
initial treatment of a child presenting with AOM. The guideline provides
a specific, stringent definition of AOM. It addresses pain management,
initial observation versus antibiotic treatment, appropriate choices of
antibiotic agents, and preventive measures. It also addresses recur-
rent AOM, which was not included in the 2004 guideline. Decisions were
made on the basis of a systematic grading of the quality of evidence
and benefit-harm relationships.

The practice guideline underwent comprehensive peer review before
formal approval by the AAP.

This clinical practice guideline is not intended as a sole source of guid-
ance in the management of children with AOM. Rather, it is intended to
assist primary care clinicians by providing a framework for clinical
decision-making. It is not intended to replace clinical judgment or es-
tablish a protocol for all children with this condition. These recommend-
ations may not provide the only appropriate approach to the
management of this problem. Pediatrics 2013;131:e964–e999

Allan S. Lieberthal, MD, FAAP, Aaron E. Carroll, MD, MS,
FAAP, Tasnee Chonmaitree, MD, FAAP, Theodore G. Ganiats,
MD, Alejandro Hoberman, MD, FAAP, Mary Anne Jackson,
MD, FAAP, Mark D. Joffe, MD, FAAP, Donald T. Miller, MD,
MPH, FAAP, Richard M. Rosenfeld, MD, MPH, FAAP, Xavier D.
Sevilla, MD, FAAP, Richard H. Schwartz, MD, FAAP, Pauline A.
Thomas, MD, FAAP, and David E. Tunkel, MD, FAAP, FACS
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acute otitis media, otitis media, otoscopy, otitis media with
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tympanostomy tube insertion, immunization, breastfeeding
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AHRQ—Agency for Healthcare Research and Quality
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CI—confidence interval
FDA—US Food and Drug Administration
LAIV—live-attenuated intranasal influenza vaccine
MEE—middle ear effusion
MIC—minimum inhibitory concentration
NNT—number needed to treat
OM—otitis media
OME—otitis media with effusion
OR—odds ratio
PCV7—heptavalent pneumococcal conjugate vaccine
PCV13—13-valent pneumococcal conjugate vaccine
RD—rate difference
SNAP—safety-net antibiotic prescription
TIV—trivalent inactivated influenza vaccine
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WASP—wait-and-see prescription

This document is copyrighted and is property of the American
Academy of Pediatrics and its Board of Directors. All authors
have filed conflict of interest statements with the American
Academy of Pediatrics. Any conflicts have been resolved through
a process approved by the Board of Directors. The American
Academy of Pediatrics has neither solicited nor accepted any
commercial involvement in the development of the content of
this publication.

The recommendations in this report do not indicate an exclusive
course of treatment or serve as a standard of medical care.
Variations, taking into account individual circumstances, may be
appropriate.
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Key Action Statement 1A: Clinicians
should diagnose acute otitis media
(AOM) in children who present with
moderate to severe bulging of the
tympanic membrane (TM) or new
onset of otorrhea not due to acute
otitis externa. Evidence Quality:
Grade B. Strength: Recommendation.

Key Action Statement 1B: Clinicians
should diagnose AOM in children
who present with mild bulging of the
TM and recent (less than 48 hours)
onset of ear pain (holding, tugging,
rubbing of the ear in a nonverbal
child) or intense erythema of
the TM. Evidence Quality: Grade C.
Strength: Recommendation.

Key Action Statement 1C: Clinicians
should not diagnose AOM in chil-
dren who do not have middle ear
effusion (MEE) (based on pneu-
matic otoscopy and/or tympanometry).
Evidence Quality: Grade B. Strength:
Recommendation.

Key Action Statement 2: The man-
agement of AOM should include an
assessment of pain. If pain is
present, the clinician should rec-
ommend treatment to reduce pain.
Evidence Quality: Grade B. Strength:
Strong Recommendation.

Key Action Statement 3A: Severe
AOM: The clinician should prescribe
antibiotic therapy for AOM (bilateral
or unilateral) in children 6 months
and older with severe signs or
symptoms (ie, moderate or severe
otalgia or otalgia for at least 48
hours or temperature 39°C [102.2°F]
or higher). Evidence Quality: Grade B.
Strength: Strong Recommendation.

Key Action Statement 3B: Non-
severe bilateral AOM in young
children: The clinician should pre-
scribe antibiotic therapy for bi-
lateral AOM in children 6 months
through 23 months of age without
severe signs or symptoms (ie, mild
otalgia for less than 48 hours and

temperature less than 39°C [102.2°F]).
Evidence Quality: Grade B. Strength:
Recommendation.

Key Action Statement 3C: Non-
severe unilateral AOM in young
children: The clinician should ei-
ther prescribe antibiotic therapy
or offer observation with close
follow-up based on joint decision-
making with the parent(s)/caregiver
for unilateral AOM in children 6
months to 23 months of age without
severe signs or symptoms (ie, mild
otalgia for less than 48 hours
and temperature less than 39°C
[102.2°F]). When observation is
used, a mechanism must be in place
to ensure follow-up and begin anti-
biotic therapy if the child worsens
or fails to improve within 48 to
72 hours of onset of symptoms.
Evidence Quality: Grade B. Strength:
Recommendation.

Key Action Statement 3D: Nonsevere
AOM in older children: The clinician
should either prescribe antibiotic
therapy or offer observation with
close follow-up based on joint
decision-making with the parent(s)/
caregiver for AOM (bilateral or uni-
lateral) in children 24 months or
older without severe signs or
symptoms (ie, mild otalgia for less
than 48 hours and temperature less
than 39°C [102.2°F]). When obser-
vation is used, a mechanism must
be in place to ensure follow-up and
begin antibiotic therapy if the child
worsens or fails to improve within
48 to 72 hours of onset of symptoms.
Evidence Quality: Grade B. Strength:
Recommendation.

Key Action Statement 4A: Clinicians
should prescribe amoxicillin for
AOM when a decision to treat with
antibiotics has been made and the
child has not received amoxicillin in
the past 30 days or the child does
not have concurrent purulent con-
junctivitis or the child is not allergic

to penicillin. Evidence Quality: Grade
B. Strength: Recommendation.

Key Action Statement 4B: Clinicians
should prescribe an antibiotic with
additional β-lactamase coverage
for AOM when a decision to treat
with antibiotics has been made,
and the child has received amoxi-
cillin in the last 30 days or has
concurrent purulent conjunctivitis,
or has a history of recurrent AOM
unresponsive to amoxicillin. Evi-
dence Quality: Grade C. Strength:
Recommendation.

Key Action Statement 4C: Clinicians
should reassess the patient if the
caregiver reports that the child’s
symptoms have worsened or failed
to respond to the initial antibiotic
treatment within 48 to 72 hours
and determine whether a change
in therapy is needed. Evidence
Quality: Grade B. Strength: Recom-
mendation.

Key Action Statement 5A: Clinicians
should not prescribe prophylactic
antibiotics to reduce the frequency
of episodes of AOM in children with
recurrent AOM. Evidence Quality:
Grade B. Strength: Recommendation.

Key Action Statement 5B: Clinicians
may offer tympanostomy tubes for
recurrent AOM (3 episodes in 6
months or 4 episodes in 1 year
with 1 episode in the preceding
6 months). Evidence Quality: Grade
B. Strength: Option.

Key Action Statement 6A: Clinicians
should recommend pneumococcal
conjugate vaccine to all children
according to the schedule of the
Advisory Committee on Immuniza-
tion Practices of the Centers for
Disease Control and Prevention,
American Academy of Pediatrics
(AAP), and American Academy of
Family Physicians (AAFP). Evidence
Quality: Grade B. Strength: Strong
Recommendation.
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Key Action Statement 6B: Clinicians
should recommend annual influenza
vaccine to all children according to
the schedule of the Advisory Com-
mittee on Immunization Practices,
AAP, and AAFP. Evidence Quality:
Grade B. Strength: Recommendation.

2Key Action Statement 6C: Clinicians
should encourage exclusive breast-
feeding for at least 6 months. Evi-
dence Quality: Grade B. Strength:
Recommendation.

Key Action Statement 6D: Clinicians
should encourage avoidance of to-
bacco smoke exposure. Evidence
Quality: Grade C. Strength: Recom-
mendation.

INTRODUCTION

In May 2004, the AAP and AAFP pub-
lished the “Clinical Practice Guideline:
Diagnosis and Management of Acute
Otitis Media”.1 The guideline offered
8 recommendations ranked accord-
ing to level of evidence and benefit-
harm relationship. Three of the
recommendations—diagnostic criteria,
observation, and choice of antibiotics—
led to significant discussion, especially
among experts in the field of otitis me-
dia (OM). Also, at the time the guideline
was written, information regarding the
heptavalent pneumococcal conjugate
vaccine (PCV7) was not yet published.
Since completion of the guideline in
November 2003 and its publication in
May 2004, there has been a significant
body of additional literature on AOM.

Although OM remains the most common
condition for which antibacterial agents
are prescribed for children in the United
States2,3 clinician visits for OM de-
creased from 950 per 1000 children in
1995–1996 to 634 per 1000 children in
2005–2006. There has been a pro-
portional decrease in antibiotic pre-
scriptions for OM from 760 per 1000
in 1995–1996 to 484 per 1000 in
2005–2006. The percentage of OM visits

resulting in antibiotic prescriptions
remained relatively stable (80% in 1995–
1996; 76% in 2005–2006).2 Many factors
may have contributed to the decrease
in visits for OM, including financial
issues relating to insurance, such as
copayments, that may limit doctor visits,
public education campaigns regarding
the viral nature of most infectious dis-
eases, use of the PCV7 pneumococcal
vaccine, and increased use of the
influenza vaccine. Clinicians may also be
more attentive to differentiating AOM
from OM with effusion (OME), resulting
in fewer visits coded for AOM and
fewer antibiotic prescriptions written.

Despite significant publicity and
awareness of the 2004 AOM guideline,
evidence shows that clinicians are
hesitant to follow the guideline recom-
mendations. Vernacchio et al4 surveyed
489 primary care physicians as to their
management of 4 AOM scenarios
addressed in the 2004 guideline. No
significant changes in practice were
noted on this survey, compared with
a survey administered before the 2004
AOM guideline. Coco5 used the National
Ambulatory Medical Care Survey from
2002 through 2006 to determine the
frequency of AOM visits without anti-
biotics before and after publication of
the 2004 guideline. There was no dif-
ference in prescribing rates. A similar
response to otitis guidelines was found
in Italy as in the United States.6,7

These findings parallel results of other
investigations regarding clinician aware-
ness and adherence to guideline
recommendations in all specialties,
including pediatrics.8 Clearly, for clin-
ical practice guidelines to be effective,
more must be done to improve their
dissemination and implementation.

This revision and update of the AAP/AAFP
2004 AOM guideline1 will evaluate pub-
lished evidence on the diagnosis and
management of uncomplicated AOM
and make recommendations based on
that evidence. The guideline is intended

for primary care clinicians including
pediatricians and family physicians,
emergency department physicians,
otolaryngologists, physician assistants,
and nurse practitioners. The scope
of the guideline is the diagnosis
and management of AOM, including
recurrent AOM, in children 6 months
through 12 years of age. It applies only
to an otherwise healthy child without
underlying conditions that may alter
the natural course of AOM, including
but not limited to the presence of
tympanostomy tubes; anatomic abnor-
malities, including cleft palate; genetic
conditions with craniofacial abnormali-
ties, such as Down syndrome; immune
deficiencies; and the presence of co-
chlear implants. Children with OME
without AOM are also excluded.

Glossary of Terms

AOM—the rapid onset of signs and
symptoms of inflammation in the
middle ear9,10

Uncomplicated AOM—AOM without
otorrhea1

Severe AOM—AOM with the presence
of moderate to severe otalgia or fever
equal to or higher than 39°C9,10

Nonsevere AOM—AOM with the
presence of mild otalgia and a tem-
perature below 39°C9,10

Recurrent AOM—3 or more well-
documented and separate AOM epi-
sodes in the preceding 6 months or
4 or more episodes in the preceding
12 months with at least 1 episode in
the past 6 months11,12

OME—inflammation of the middle ear
with liquid collected in the middle ear;
the signs and symptoms of acute in-
fection are absent9

MEE—liquid in the middle ear without
reference to etiology, pathogenesis,
pathology, or duration9

Otorrhea—discharge from the ear,
originating at 1 or more of the follow-
ing sites: the external auditory canal,
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middle ear, mastoid, inner ear, or in-
tracranial cavity

Otitis externa—an infection of the
external auditory canal

Tympanometry—measuring acoustic
immittance (transfer of acoustic en-
ergy) of the ear as a function of ear
canal air pressure13,14

Number needed to treat (NNT)—the
number of patients who need to be
treated to prevent 1 additional bad
outcome15

Initial antibiotic therapy—treatment
of AOM with antibiotics that are pre-
scribed at the time of diagnosis with the
intent of starting antibiotic therapy as
soon as possible after the encounter

Initial observation—initial manage-
ment of AOM limited to symptomatic
relief, with commencement of antibiotic
therapy only if the child’s condition
worsens at any time or does not show
clinical improvement within 48 to 72
hours of diagnosis; a mechanism must
be in place to ensure follow-up and
initiation of antibiotics if the child fails
observation

METHODS

Guideline development using an
evidence-based approach requires
that all evidence related to the
guideline is gathered in a systematic
fashion, objectively assessed, and then
described so readers can easily see
the links between the evidence and
recommendations made. An evidence-
based approach leads to recom-
mendations that are guided by both
the quality of the available evidence
and the benefit-to-harm ratio that
results from following the recom-
mendation. Figure 1 shows the re-
lationship of evidence quality and
benefit-harm balance in determining
the level of recommendation. Table 1
presents the AAP definitions and
implications of different levels of
evidence-based recommendations.16

In preparing for the 2004 AAP guide-
lines, the Agency for Healthcare Re-
search and Quality (AHRQ) funded and
conducted an exhaustive review of the
literature on diagnosis and manage-
ment of AOM.17–19 In 2008, the AHRQ and
the Southern California Evidence-Based
Practice Center began a similar pro-
cess of reviewing the literature pub-
lished since the 2001 AHRQ report. The
AAP again partnered with AHRQ and
the Southern California Evidence-Based
Practice Center to develop the evi-
dence report, which served as a major
source of data for these practice
guideline recommendations.20,21 New
key questions were determined by
a technical expert panel. The scope of
the new report went beyond the 2001
AHRQ report to include recurrent AOM.

The key questions addressed by AHRQ
in the 2010 report were as follows:

1. Diagnosis of AOM: What are the op-
erating characteristics (sensitivity,
specificity, and likelihood ratios) of
clinical symptoms and otoscopic
findings (such as bulging TM) to
diagnose uncomplicated AOM and
to distinguish it from OME?

2. What has been the effect of the use
of heptavalent PCV7 on AOM micro-
bial epidemiology, what organisms
(bacterial and viral) are associated
with AOM since the introduction of
PCV7, and what are the patterns

of antimicrobial resistance in AOM
since the introduction of PCV7?

3. What is the comparative effective-
ness of various treatment options
for treating uncomplicated AOM in
average risk children?

4. What is the comparative effectiveness
of different management options for
recurrent OM (uncomplicated) and
persistent OM or relapse of AOM?

5. Do treatment outcomes in Ques-
tions 3 and 4 differ by character-
istics of the condition (AOM), patient,
environment, and/or health care de-
livery system?

6. What adverse effects have been ob-
served for treatments for which
outcomes are addressed in Ques-
tions 3 and 4?

For the 2010 review, searches of PubMed
and the Cochrane Database of System-
atic Reviews, Cochrane Central Register
of Controlled Trials, and Education
Resources Information Center were
conducted by using the same search
strategies used for the 2001 report for
publications from 1998 through June
2010. Additional terms or conditions not
considered in the 2001 review (recurrent
OM, new drugs, and heptavalent pneu-
mococcal vaccine) were also included.
The Web of Science was also used to
search for citations of the 2001 report
and its peer-reviewed publications. Titles
were screened independently by 2

FIGURE 1
Relationship of evidence quality and benefit-harm balance in determining the level of recommen-
dation. RCT, randomized controlled trial.
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pediatricians with experience in con-
ducting systematic reviews.

For the question pertaining to diagnosis,
efficacy, and safety, the search was
primarily for clinical trials. For the
question pertaining to the effect of PCV7
on epidemiology and microbiology, the
group searched for trials that compared
microbiology in the same populations
before and after introduction of the
vaccine or observational studies that
compared microbiology across vacci-
nated and unvaccinated populations.

In total, the reviewers examined 7646
titles, of which 686 titles were identified
for further review. Of those, 72 articles
that met the predetermined inclusion
and exclusion criteria were reviewed in
detail. Investigators abstracted data
into standard evidence tables, with
accuracy checked by a second in-
vestigator. Studies were quality-rated
by 2 investigators by using estab-
lished criteria. For randomized con-
trolled trials, the Jadad criteria were
used.22 QUADAS criteria23 were used to
evaluate the studies that pertained to
diagnosis. GRADE criteria were applied
to pooled analyses.24 Data abstracted

included parameters necessary to de-
fine study groups, inclusion/exclusion
criteria, influencing factors, and out-
come measures. Some of the data for
analysis were abstracted by a bio-
statistician and checked by a physician
reviewer. A sequential resolution strat-
egy was used to match and resolve the
screening and review results of the
2 pediatrician reviewers.

For the assessment of treatment effi-
cacy, pooled analyses were performed
for comparisons for which 3 or more
trials could be identified. Studies eligi-
ble for analyses of questions pertaining
to treatment efficacy were grouped for
comparisons by treatment options. Each
comparison consisted of studies that
were considered homogeneous across
clinical practice. Because some of the
key questions were addressed in the
2001 evidence report,17 studies identi-
fied in that report were included with
newly identified articles in the 2010
evidence report.20

Decisions were made on the basis of
a systematic grading of the quality of ev-
idence and strength of recommendations
as well as expert consensus when

definitive data were not available.
Results of the literature review were
presented in evidence tables and pub-
lished in the final evidence report.20

In June 2009, the AAP convened a new
subcommittee to review and revise the
May 2004 AOM guideline.1 The sub-
committee comprised primary care
physicians and experts in the fields of
pediatrics, family practice, otolaryn-
gology, epidemiology, infectious dis-
ease, emergency medicine, and
guideline methodology. All panel
members reviewed the AAP policy on
conflict of interest and voluntary dis-
closure and were given an opportu-
nity to present any potential conflicts
with the subcommittee’s work. All po-
tential conflicts of interest are listed
at the end of this document. The project
was funded by the AAP. New literature
on OM is continually being published.
Although the systematic review per-
formed by AHRQ could not be repli-
cated with new literature, members
of the Subcommittee on Diagnosis
and Management of Acute Otitis Media
reviewed additional articles. PubMed
was searched by using the single
search term “acute otitis media,”

TABLE 1 Guideline Definitions for Evidence-Based Statements

Statement Definition Implication

Strong Recommendation A strong recommendation in favor of a particular action is made
when the anticipated benefits of the recommended
intervention clearly exceed the harms (as a strong
recommendation against an action is made when the
anticipated harms clearly exceed the benefits) and the quality
of the supporting evidence is excellent. In some clearly
identified circumstances, strong recommendations may be
made when high-quality evidence is impossible to obtain and
the anticipated benefits strongly outweigh the harms.

Clinicians should follow a strong recommendation unless
a clear and compelling rationale for an alternative approach
is present.

Recommendation A recommendation in favor of a particular action is made when
the anticipated benefits exceed the harms, but the quality of
evidence is not as strong. Again, in some clearly identified
circumstances, recommendations may be made when high-
quality evidence is impossible to obtain but the anticipated
benefits outweigh the harms.

Clinicians would be prudent to follow a recommendation but
should remain alert to new information and sensitive to
patient preferences.

Option Options define courses that may be taken when either the
quality of evidence is suspect or carefully performed studies
have shown little clear advantage to 1 approach over another.

Clinicians should consider the option in their decision-making,
and patient preference may have a substantial role.

No Recommendation No recommendation indicates that there is a lack of pertinent
published evidence and that the anticipated balance of
benefits and harms is presently unclear.

Clinicians should be alert to new published evidence that
clarifies the balance of benefit versus harm.
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approximately every 6 months from
June 2009 through October 2011 to
obtain new articles. Subcommittee
members evaluated pertinent articles
for quality of methodology and im-
portance of results. Selected articles
used in the AHRQ review were also
reevaluated for their quality. Con-
clusions were based on the consensus
of the subcommittee after the review
of newer literature and reevaluation of
the AHRQ evidence. Key action state-
ments were generated using BRIDGE-Wiz
(Building Recommendations in a Devel-
opers Guideline Editor), an interactive
software tool that leads guideline de-
velopment through a series of questions
that are intended to create a more ac-
tionable set of key action statements.25

BRIDGE-Wiz also incorporates the quality
of available evidence into the final de-
termination of the strength of each
recommendation.

After thorough review by the sub-
committee for this guideline, a draft
was reviewed by other AAP committees
and sections, selected outside organ-
izations, and individuals identified
by the subcommittee as experts in
the field. Additionally, members of
the subcommittee were encouraged to
distribute the draft to interested par-
ties in their respective specialties. All
comments were reviewed by the writ-
ing group and incorporated into the
final guideline when appropriate.

This clinical practice guideline is not
intended as a sole source of guidance
in the management of children with
AOM. Rather, it is intended to assist
clinicians in decision-making. It is not
intended to replace clinical judgment
or establish a protocol for the care
of all children with this condition.
These recommendations may not
provide the only appropriate approach
to the management of children with
AOM.

It is AAP policy to review and update
evidence-based guidelines every 5 years.

KEY ACTION STATEMENTS
Key Action Statement 1A

Clinicians should diagnose AOM in
children who present with moderate

to severe bulging of the TM or new
onset of otorrhea not due to acute

otitis externa. (Evidence Quality: Grade

B, Rec. Strength: Recommendation)

Key Action Statement 1B

Clinicians should diagnose AOM in
children who present with mild
bulging of the TM and recent (less
than 48 hours) onset of ear pain

(holding, tugging, rubbing of the
ear in a nonverbal child) or intense
erythema of the TM. (Evidence
Quality: Grade C, Rec. Strength:
Recommendation)

Key Action Statement Profile: KAS 1A
Aggregate evidence quality Grade B

Benefits • Identify a population of children most likely to benefit from
intervention.

• Avoid unnecessary treatment of those without highly certain
AOM.

• Promote consistency in diagnosis.
Risks, harms, cost May miss AOM that presents with a combination of mild bulging,

intense erythema, or otalgia that may not necessarily
represent less severe disease and may also benefit from
intervention.

Benefits-harms assessment Preponderance of benefit.
Value judgments Identification of a population of children with highly certain AOM

is beneficial. Accurate, specific diagnosis is helpful to the
individual patient. Modification of current behavior of
overdiagnosis is a goal. Increased specificity is preferred
even as sensitivity is lowered.

Intentional vagueness By using stringent diagnostic criteria, the TM appearance of less
severe illness that might be early AOM has not been
addressed.

Role of patient preferences None
Exclusions None
Strength Recommendation
Notes Tympanocentesis studies confirm that using these diagnostic

findings leads to high levels of isolation of pathogenic
bacteria. Evidence is extrapolated from treatment studies
that included tympanocentesis.

Key Action Statement Profile: KAS 1B
Aggregate evidence quality Grade C

Benefits Identify AOM in children when the diagnosis is not highly
certain.

Risks, harms, cost Overdiagnosis of AOM. Reduced precision in diagnosis.
Benefits-harms assessment Benefits greater than harms.
Value judgments None.
Intentional vagueness Criteria may be more subjective.
Role of patient preferences None
Exclusions None
Strength Recommendation
Notes Recent onset of ear pain means within the past 48 hours.
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Key Action Statement 1C

Clinicians should not diagnose AOM in
children who do not have MEE (based

on pneumatic otoscopy and/or tym-
panometry). (Evidence Quality: Grade

B, Rec. Strength: Recommendation)

Purpose of This Section

There is no gold standard for the di-
agnosis of AOM. In fact, AOM has
a spectrum of signs as the disease
develops.26 Therefore, the purpose of
this section is to provide clinicians
and researchers with a working clin-
ical definition of AOM and to differ-
entiate AOM from OME. The criteria
were chosen to achieve high specific-
ity recognizing that the resulting de-
creased sensitivity may exclude less
severe presentations of AOM.

Changes From AAP/AAFP 2004 AOM
Guideline

Accurate diagnosis of AOM is critical to
sound clinical decision-making and
high-quality research. The 2004 “Clin-
ical Practice Guideline: Diagnosis and
Management of AOM”1 used a 3-part
definition for AOM: (1) acute onset of
symptoms, (2) presence of MEE, and
(3) signs of acute middle ear in-
flammation. This definition generated
extensive discussion and reanalysis of
the AOM diagnostic evidence. The 2004
definition lacked precision to exclude
cases of OME, and diagnoses of AOM

could be made in children with acute
onset of symptoms, including severe
otalgia and MEE, without other otoscopic
findings of inflammation.27 Further-
more, the use of “uncertain dia-
gnosis” in the 2004 AOM guideline may
have permitted diagnoses of AOM
without clear visualization of the TM.
Earlier studies may have enrolled
children who had OME rather than
AOM, resulting in the possible classi-
fication of such children as improved
because their nonspecific symptoms
would have abated regardless of
therapy.28–30 Two studies, published in
2011, used stringent diagnostic crite-
ria for diagnosing AOM with much
less risk of conclusions based on data
from mixed patients.31,32

Since publication of the 2004 AOM
guideline, a number of studies have
been conducted evaluating scales for
the presence of symptoms. These
studies did not show a consistent
correlation of symptoms with the ini-
tial diagnosis of AOM, especially in
preverbal children.33–35

Recent research has used precisely
stated stringent criteria of AOM for

purposes of the studies.31,32 The current
guideline endorses stringent otoscopic
diagnostic criteria as a basis for man-
agement decisions (described later). As
clinicians use the proposed stringent
criteria to diagnose AOM, they should
be aware that children with AOM may
also present with recent onset of ear
pain and intense erythema of the TM
as the only otoscopic finding.

Symptoms

Older children with AOM usually
present with a history of rapid onset of
ear pain. However, in young preverbal
children, otalgia as suggested by
tugging/rubbing/holding of the ear,
excessive crying, fever, or changes in
the child’s sleep or behavior pattern
as noted by the parent are often rel-
atively nonspecific symptoms. A num-
ber of studies have attempted to
correlate symptom scores with di-
agnoses of AOM.

A systematic review36 identified 4
articles that evaluated the accuracy
of symptoms.37–40 Ear pain appeared
useful in diagnosing AOM (combined
positive likelihood ratio 3.0–7.3, nega-
tive likelihood ratio 0.4–0.6); however,
it was only present in 50% to 60% of
children with AOM. Conclusions from
these studies may be limited, because
they (1) enrolled children seen by
specialists, not likely to represent the
whole spectrum of severity of illness;
(2) used a clinical diagnosis of AOM
based more on symptomatology rather
than on tympanocentesis; and (3) in-
cluded relatively older children.37,40

Laine et al34 used a questionnaire
administered to 469 parents who
suspected their children, aged 6 to 35
months, had AOM. Of the children, 237
had AOM using strict otoscopic crite-
ria, and 232 had upper respiratory
tract infection without AOM. Restless
sleep, ear rubbing, fever, and non-
specific respiratory or gastrointestinal

Key Action Statement Profile: KAS 1C
Aggregate evidence quality Grade B

Benefits Reduces overdiagnosis and unnecessary treatment. Increases
correct diagnosis of other conditions with symptoms that
otherwise might be attributed to AOM. Promotes the use of
pneumatic otoscopy and tympanometry to improve
diagnostic accuracy.

Risks, harms, cost Cost of tympanometry. Need to acquire or reacquire skills in
pneumatic otoscopy and tympanometry for some clinicians.

Benefits-harms assessment Preponderance of benefit.
Value judgments AOM is overdiagnosed, often without adequate visualization of

the TM. Early AOM without effusion occurs, but the risk of
overdiagnosis supersedes that concern.

Intentional vagueness None
Role of patient preferences None
Exclusions Early AOM evidenced by intense erythema of the TM.
Strength Recommendation
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tract symptoms did not differentiate
children with or without AOM.

McCormick et al30 used 2 symptom
scores—a 3-item score (OM-3), con-
sisting of symptoms of physical suffer-
ing such as ear pain or fever, emotional
distress (irritability, poor appetite), and
limitation in activity; and a 5-item score
(Ear Treatment Group Symptom Ques-
tionnaire, 5 Items [ETG-5]), including
fever, earache, irritability, decreased
appetite, and sleep disturbance—to
assess AOM symptoms at the time of
diagnosis and daily during the 10-day
treatment or observation period. They
found both to be a responsive measure
of changes in clinical symptoms. The
same group35 also tested a visual scale,
Acute Otitis Media-Faces Scale (AOM-FS),
with faces similar to the Wong-Baker
pain scale.41 None of the scales were
adequately sensitive for making the di-
agnosis of AOM based on symptoms. The
AOM-FS combined with an otoscopy score,
OS-8,30 were presented as a double-sided
pocket card. The combination of AOM-FS
and OS-8 was more responsive to change
than either instrument alone.

Shaikh et al33,42 validated a 7-item
parent-reported symptom score (Acute
Otitis Media Severity of Symptom Scale
[AOM-SOS]) for children with AOM, fol-
lowing stringent guidance of the US
Food and Drug Administration (FDA)
on the development of patient-reported
outcome scales. Symptoms included
ear tugging/rubbing/holding, excessive
crying, irritability, difficulty sleeping,
decreased activity or appetite, and
fever. AOM-SOS was correlated with
otoscopic diagnoses (AOM, OME, and
normal middle ear status). AOM-SOS
changed appropriately in response to
clinical change. Its day-to-day re-
sponsiveness supports its usefulness in
following AOM symptoms over time.

Signs of AOM

Few studies have evaluated the re-
lationship of otoscopic findings in AOM

and tympanocentesis. A study by
Karma et al43 is often cited as the best
single study of otoscopic findings in
AOM. However, the study uses only
a symptom-based diagnosis of AOM
plus the presence of MEE. Thus, chil-
dren with acute upper respiratory
tract infection symptoms and OME
would have been considered to have
AOM. There also were significant dif-
ferences in findings at the 2 centers
that participated in the study.

The investigators correlated TM color,
mobility, and position with the pres-
ence of middle ear fluid obtained by
tympanocentesis. At 2 sites in Finland
(Tampere and Oulu), 2911 children
were followed from 6 months to 2.5
years of age. A single otolaryngologist
at Tampere and a single pediatrician at
Oulu examined subjects. Color, posi-
tion, and mobility were recorded.
Myringotomy and aspiration were
performed if MEE was suspected.
AOM was diagnosed if MEE was found
and the child had fever, earache, irri-
tability, ear rubbing or tugging, si-
multaneous other acute respiratory
tract symptoms, vomiting, or di-
arrhea. The presence or absence of
MEE was noted, but no analyses of
the fluid, including culture, were per-
formed. Pneumatic otoscopic findings
were classified as follows: color—
hemorrhagic, strongly red, moderately
red, cloudy or dull, slightly red, or nor-
mal; position—bulging, retracted, or
normal; and mobility—distinctly im-
paired, slightly impaired, or normal.

For this analysis, 11 804 visits were
available. For visits with acute symp-
toms, MEE was found in 84.9% and
81.8% at the 2 sites at which the study
was performed. There were signifi-
cant differences among the results at
the 2 centers involved in the study.
Table 2 shows specific data for each
finding.

The combination of a “cloudy,” bulging
TM with impaired mobility was the

best predictor of AOM using the
symptom-based diagnosis in this study.
Impaired mobility had the highest sen-
sitivity and specificity (approximately
95% and 85%, respectively). Cloudi-
ness had the next best combination of
high sensitivity (∼74%) and high
specificity (∼93%) in this study. Bulg-
ing had high specificity (∼97%) but
lower sensitivity (∼51%). A TM that
was hemorrhagic, strongly red, or
moderately red also correlated with
the presence of AOM, and a TM that
was only “slightly red” was not helpful
diagnostically.

McCormick et al reported that a bulg-
ing TM was highly associated with the
presence of a bacterial pathogen, with
or without a concomitant viral patho-
gen.44 In a small study, 31 children
(40 ears) underwent myringotomy.45

Bulging TMs had positive bacterial
cultures 75% of the time. The
percentage of positive cultures for
a pathogen increased to 80% if the
color of the TM was yellow. The con-
clusion is that moderate to severe
bulging of the TM represents the most
important characteristic in the di-
agnosis of AOM—a finding that has

TABLE 2 Otoscopic Findings in Children With
Acute Symptoms and MEEa

TM Finding in
Acute Visits
With MEE

Group I
(Tampere,
Finland), %

Group II
(Oulo,

Finland), %

Color
Distinctly red 69.8 65.6
Hemorrhagic 81.3 62.9
Strongly red 87.7 68.1
Moderately red 59.8 66.0
Slightly red 39.4 16.7
Cloudy 95.7 80.0
Normal 1.7 4.9

Position
Bulging 96.0 89
Retracted 46.8 48.6
Normal 32.1 22.2

Mobility
Distinctly impaired 94.0 78.5
Slightly impaired 59.7 32.8
Normal 2.7 4.8

a Totals are greater than 100%, because each ear may
have had different findings.43
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implications for clinical care, re-
search, and education.

The committee recognized that there is
a progression from the presence of
MEE to the bulging of the TM, and it
is often difficult to differentiate this
equivocal appearance from the highly
certain AOM criteria advocated in this
guideline.26 As such, there is a role for
individualized diagnosis and manage-
ment decisions. Examples of normal,
mild bulging, moderate bulging, and
severe bulging can be seen in Fig 2.

Distinguishing AOM From OME

OME may occur either as the aftermath
of an episode of AOM or as a conse-
quence of eustachian tube dysfunction
attributable to an upper respiratory
tract infection.46 However, OME may
also precede and predispose to the
development of AOM. These 2 forms of
OM may be considered segments of
a disease continuum.47 However, be-
cause OME does not represent an
acute infectious process that benefits
from antibiotics, it is of utmost im-
portance for clinicians to become
proficient in distinguishing normal
middle ear status from OME or AOM.
Doing so will avoid unnecessary use
of antibiotics, which leads to in-
creased adverse effects of medication
and facilitates the development of
antimicrobial resistance.

Examination of the TM

Accurate diagnosis of AOM in infants
and young children may be difficult.

Symptoms may be mild or overlap with
those of an upper respiratory tract
illness. The TM may be obscured by
cerumen, and subtle changes in the TM
may be difficult to discern. Additional
factors complicating diagnosis may
include lack of cooperation from the
child; less than optimal diagnostic
equipment, including lack of a pneu-
matic bulb; inadequate instruments
for clearing cerumen from the external
auditory canal; inadequate assistance
for restraining the child; and lack of
experience in removing cerumen and
performing pneumatic otoscopy.

The pneumatic otoscope is the stan-
dard tool used in diagnosing OM.
Valuable also is a surgical head, which
greatly facilitates cleaning cerumen
from an infant’s external auditory
canal. Cerumen may be removed by
using a curette, gentle suction, or ir-
rigation.48 The pneumatic otoscope
should have a light source of suffi-
cient brightness and an air-tight seal
that permits application of positive
and negative pressure. In general,
nondisposable specula achieve a bet-
ter seal with less pain because of
a thicker, smoother edge and better
light transmission properties. The
speculum size should be chosen to
gently seal at the outer portion of the
external auditory canal.

Pneumatic otoscopy permits assess-
ment of the contour of the TM (normal,
retracted, full, bulging), its color
(gray, yellow, pink, amber, white, red,
blue), its translucency (translucent,

semiopaque, opaque), and its mobility
(normal, increased, decreased, ab-
sent). The normal TM is translucent,
pearly gray, and has a ground-glass
appearance (Fig 2A). Specific land-
marks can be visualized. They include
the short process and the manubrium
of the malleus and the pars flaccida,
located superiorly. These are easily
observed and help to identify the po-
sition of the TM. Inward movement of
the TM on positive pressure in the
external canal and outward move-
ment on negative pressure should
occur, especially in the superior pos-
terior quadrant. When the TM is
retracted, the short process of the
malleus becomes more prominent,
and the manubrium appears short-
ened because of its change in position
within the middle ear. Inward motion
occurring with positive pressure is
restricted or absent, because the
TM is frequently as far inward as
its range of motion allows. However,
outward mobility can be visualized
when negative pressure is applied. If
the TM does not move perceptibly with
applications of gentle positive or
negative pressure, MEE is likely.
Sometimes, the application of pres-
sure will make an air-fluid interface
behind the TM (which is diagnostic of
MEE) more evident.49

Instruction in the proper evaluation of
the child’s middle ear status should
begin with the first pediatric rotation
in medical school and continue
throughout postgraduate training.50

FIGURE 2
A, Normal TM. B, TM with mild bulging. C, TM with moderate bulging. D, TM with severe bulging. Courtesy of Alejandro Hoberman, MD.
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Continuing medical education should
reinforce the importance of, and re-
train the clinician in, the use of
pneumatic otoscopy.51 Training tools
include the use of a video-otoscope in
residency programs, the use of Web-
based educational resources,49,52 as
well as simultaneous or sequential
examination of TMs with an expert
otoscopist to validate findings by using
a double headed or video otoscope.
Tools for learning the ear examination
can be found in a CD distributed by the
Johns Hopkins University School of
Medicine and the Institute for Johns

Hopkins Nursing,53 also available at
http://www2.aap.org/sections/infectdis/
video.cfm,54 and through a Web-based
program, ePROM: Enhancing Proficiency
in Otitis Media.52

Key Action Statement 2

The management of AOM should
include an assessment of pain. If
pain is present, the clinician
should recommend treatment to
reduce pain. (Evidence Quality:
Grade B, Rec. Strength: Strong
Recommendation)

Purpose of This Section

Pain is the major symptom of AOM. This
section addresses and updates the
literature on treating otalgia.

Changes From AAP/AAFP 2004 AOM
Guideline

Only 2 new articles directly address
the treatment of otalgia. Both address
topical treatment. The 2 new articles
are consistent with the 2004 guideline
statement. The text of the 2004 guideline
is, therefore, reproduced here, with the
addition of discussion of the 2 new
articles. Table 3 has been updated to
include the new references.

Treatment of Otalgia

Many episodes of AOM are associated
with pain.55 Some children with OME
also have ear pain. Although pain is

a common symptom in these ill-
nesses, clinicians often see otalgia as
a peripheral concern not requiring
direct attention.56 Pain associated

with AOM can be substantial in the
first few days of illness and often
persists longer in young children.57

Antibiotic therapy of AOM does not
provide symptomatic relief in the first
24 hours58–61 and even after 3 to 7
days, there may be persistent pain,
fever, or both in 30% of children
younger than 2 years.62 In contrast,
analgesics do relieve pain associated
with AOM within 24 hours63 and
should be used whether antibiotic
therapy is or is not prescribed; they
should be continued as long as
needed. The AAP published the policy
statement “The Assessment and
Management of Acute Pain in Infants,
Children, and Adolescents”64 to assist
the clinician in addressing pain in the
context of illness. The management of
pain, especially during the first 24
hours of an episode of AOM, should be
addressed regardless of the use of
antibiotics.

Various treatments of otalgia have
been used, but none has been well
studied. The clinician should select
a treatment on the basis of a consid-
eration of benefits and risks and,
wherever possible, incorporate
parent/caregiver and patient prefer-
ence (Table 3).

Key Action Statement Profile: KAS 2
Aggregate evidence quality Grade B

Benefits Relieves the major symptom of AOM.
Risks, harms, cost Potential medication adverse effects. Variable efficacy of some

modes of treatment.
Benefits-harms assessment Preponderance of benefit.
Value judgments Treating pain is essential whether or not antibiotics are

prescribed.
Intentional vagueness Choice of analgesic is not specified.
Role of patient preferences Parents may assist in the decision as to what means of pain

relief they prefer.
Exclusions Topical analgesics in the presence of a perforated TM.
Strength Strong Recommendation

TABLE 3 Treatments for Otalgia in AOM

Treatment Modality Comments

Acetaminophen, ibuprofen63 Effective analgesia for mild to moderate pain.
Readily available. Mainstay of pain management
for AOM.

Home remedies (no controlled studies
that directly address effectiveness)

May have limited effectiveness.

Distraction
External application of heat or cold
Oil drops in external auditory canal

Topical agents
Benzocaine, procaine, lidocaine65,67,70 Additional, but brief, benefit over acetaminophen

in patients older than 5 y.
Naturopathic agents68 Comparable to amethocaine/phenazone drops in

patients older than 6 y.
Homeopathic agents71,72 No controlled studies that directly address pain.
Narcotic analgesia with codeine

or analogs
Effective for moderate or severe pain. Requires

prescription; risk of respiratory depression, altered
mental status, gastrointestinal tract upset, and
constipation.

Tympanostomy/myringotomy73 Requires skill and entails potential risk.
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Since the 2004 guideline was pub-
lished, there have been only 2 signifi-
cant new articles.

Bolt et al reported in 2008 on a double-
blind placebo-controlled trial at the
Australia Children’s Hospital emer-
gency department conducted in
2003–2004.65 They used a convenience
sample of children 3 to 17 years of
age diagnosed with AOM in the ED.
They excluded children with perfora-
tion of the TM, pressure-equalizing
tube, allergy to local anesthetic or
paracetamol, epilepsy, or liver, renal,
or cardiac disease. Sixty-three eligible
children were randomized to receive
aqueous lidocaine or normal saline
ear drops up to 3 times in 24 hours.
They demonstrated a statistically sig-
nificant 50% reduction in reported
pain at 10 and 30 minutes but not at
20 minutes after application of topical
lidocaine, compared with normal sa-
line. Complications were minimal: 3
children reported some dizziness the
next day, and none reported tinnitus.
A limitation was that some children
had received oral acetaminophen be-
fore administration of ear drops.

A Cochrane review of topical analgesia
for AOM66 searched the Cochrane
register of controlled trials, random-
ized controlled trials, or quasi-
randomized controlled trials that
compared otic preparations to pla-
cebo or that compared 2 otic prepa-
rations. It included studies of adults
and children, without TM perforation.

It identified 5 trials in children 3 to
18 years of age. Two (including Bolt
et al,65 discussed above) compared
anesthetic drops and placebo at di-
agnosis of AOM. In both studies, some
children also received oral analgesics.
Three studies compared anesthetic
ear drops with naturopathic herbal
drops. Naturopathic drops were fa-
vored 15 to 30 minutes after
installation, and 1 to 3 days after
diagnosis, but the difference was not
statistically significant. The Cochrane
group concluded that there is limited
evidence that ear drops are effective
at 30 minutes and unclear if results
from these studies are a result of the
natural course of illness, placebo ef-
fect of receiving treatment, soothing
effect of any liquid in the ear, or the
drops themselves. Three of the stud-
ies included in this review were cited
in the 2004 AAP guideline67–69 and the
1 new paper by Bolt et al.65

Key Action Statement 3A

Severe AOM

The clinician should prescribe an-
tibiotic therapy for AOM (bilateral
or unilateral) in children 6 months
and older with severe signs or
symptoms (ie, moderate or severe
otalgia or otalgia for at least 48
hours, or temperature 39°C
[102.2°F] or higher). (Evidence
Quality: Grade B, Rec. Strength:
Strong Recommendation)

Key Action Statement 3B

Nonsevere Bilateral AOM in Young
Children

The clinician should prescribe an-
tibiotic therapy for bilateral AOM in
children younger than 24 months
without severe signs or symptoms
(ie, mild otalgia for less than 48
hours, temperature less than 39°C
[102.2°F]). (Evidence Quality: Grade
B, Rec. Strength: Recommendation)

Key Action Statement 3C

Nonsevere Unilateral AOM in Young
Children

The clinician should either prescribe
antibiotic therapy or offer obser-
vation with close follow-up based
on joint decision-making with the
parent(s)/caregiver for unilateral
AOM in children 6 months to 23
months of age without severe
signs or symptoms (ie, mild otalgia
for less than 48 hours, tempera-
ture less than 39°C [102.2°F]).
When observation is used, a mech-
anism must be in place to ensure

Key Action Statement Profile: KAS 3A
Aggregate evidence quality Grade B

Benefits Increased likelihood of more rapid resolution of symptoms.
Increased likelihood of resolution of AOM.

Risks, harms, cost Adverse events attributable to antibiotics, such as diarrhea,
diaper dermatitis, and allergic reactions. Overuse of
antibiotics leads to increased bacterial resistance. Cost of
antibiotics.

Benefits-harms assessment Preponderance of benefit over harm.
Value judgments None
Role of patient preference None
Intentional vagueness None
Exclusions None
Strength Strong Recommendation

Key Action Statement Profile: KAS
3B
Aggregate evidence
quality

Grade B

Benefits Increased likelihood of more
rapid resolution of symptoms.
Increased likelihood of
resolution of AOM.

Risks, harms,
cost

Adverse events attributable to
antibiotics, such as diarrhea,
diaper dermatitis, and
allergic reactions. Overuse
of antibiotics leads to
increased bacterial resistance.
Cost of antibiotics.

Benefits-harms
assessment

Preponderance of benefit over
harm.

Value judgments None
Role of patient
preference

None

Intentional
vagueness

None

Exclusions None
Strength Recommendation
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follow-up and begin antibiotic ther-
apy if the child worsens or fails to
improve within 48 to 72 hours of

onset of symptoms. (Evidence Qual-
ity: Grade B, Rec. Strength: Recom-
mendation)

Key Action Statement 3D

Nonsevere AOM in Older Children

The clinician should either pre-
scribe antibiotic therapy or offer
observation with close follow-up
based on joint decision-making with
the parent(s)/caregiver for AOM
(bilateral or unilateral) in children
24 months or older without severe
signs or symptoms (ie, mild otalgia

for less than 48 hours, tempera-
ture less than 39°C [102.2°F]).
When observation is used, a mecha-
nism must be in place to ensure
follow-up and begin antibiotic ther-
apy if the child worsens or fails
to improve within 48 to 72 hours
of onset of symptoms. (Evidence
Quality: Grade B, Rec Strength:
Recommendation)

Purpose of This Section

The purpose of this section is to offer
guidance on the initial management of
AOM by helping clinicians choose be-
tween the following 2 strategies:

1. Initial antibiotic therapy, defined as
treatment of AOM with antibiotics
that are prescribed at the time of
diagnosis with the intent of start-
ing antibiotic therapy as soon as
possible after the encounter.

2. Initial observation, defined as ini-
tial management of AOM limited
to symptomatic relief, with com-
mencement of antibiotic therapy
only if the child’s condition wors-
ens at any time or does not show
clinical improvement within 48 to
72 hours of diagnosis. A mecha-
nism must be in place to ensure
follow-up and initiation of antibiot-
ics if the child fails observation.

This section assumes that the clinician
has made an accurate diagnosis of
AOM by using the criteria and strate-
gies outlined earlier in this guideline.
Another assumption is that a clear
distinction is made between the role of
analgesics and antibiotics in providing
symptomatic relief for children with
AOM.

Changes From Previous AOM
Guideline

The AOM guideline published by the
AAP and AAFP in 2004 proposed, for the
first time in North America, an “ob-
servation option” for selected children
with AOM, building on successful
implementation of a similar policy in
the state of New York74 and the use of
a similar paradigm in many countries
in Europe. A common feature of both
approaches was to prioritize initial
antibiotic therapy according to di-
agnostic certainty, with greater
reliance on observation when the di-
agnosis was uncertain. In response to
criticism that allowing an “uncertain

Key Action Statement Profile: KAS 3C
Aggregate evidence quality Grade B

Benefits Moderately increased likelihood of more rapid resolution of symptoms
with initial antibiotics. Moderately increased likelihood of resolution
of AOM with initial antibiotics.

Risks, harms, cost Adverse events attributable to antibiotics, such as diarrhea, diaper
dermatitis, and allergic reactions. Overuse of antibiotics leads to
increased bacterial resistance. Cost of antibiotics.

Benefits-harms assessment Moderate degree of benefit over harm.
Value judgments Observation becomes an alternative as the benefits and harms

approach balance.
Role of patient preference Joint decision-making with the family is essential before choosing

observation.
Intentional vagueness Joint decision-making is highly variable from family to family
Exclusions None
Strength Recommendation
Note In the judgment of 1 Subcommittee member (AH), antimicrobial

treatment of these children is preferred because of a preponderance
of benefit over harm. AH did not endorse Key Action Statement 3C

Key Action Statement Profile: KAS 3D
Aggregate evidence quality Grade B

Benefits Initial antibiotic treatment: Slightly increased likelihood of more
rapid resolution of symptoms; slightly increased likelihood of
resolution of AOM. Initial observation: Decreased use of antibiotics;
decreased adverse effects of antibiotics; decreased potential for
development of bacterial resistance.

Risks, harms, cost Initial antibiotic treatment: Adverse events attributable to antibiotics
such as diarrhea, rashes, and allergic reactions. Overuse of
antibiotics leads to increased bacterial resistance. Initial
observation: Possibility of needing to start antibiotics in 48 to 72 h
if the patient continues to have symptoms. Minimal risk of adverse
consequences of delayed antibiotic treatment. Potential increased
phone calls and doctor visits.

Benefits-harms assessment Slight degree of benefit of initial antibiotics over harm.
Value judgments Observation is an option as the benefits and harms approach balance.
Role of patient preference Joint decision-making with the family is essential before choosing

observation.
Intentional vagueness Joint decision-making is highly variable from family to family.
Exclusions None
Strength Recommendation.
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diagnosis” might condone incomplete
visualization of the TM or allow in-
appropriate antibiotic use, this cate-
gory has been eliminated with greater
emphasis now placed on maximizing
diagnostic accuracy for AOM.

Since the earlier AOM guideline was
published, there has been substantial
new research on initial management
of AOM, including randomized con-
trolled trials of antibiotic therapy
versus placebo or no therapy,31,32,75

immediate versus delayed antibiotic
therapy,30,76,77 or delayed antibiotic
with or without a concurrent pre-
scription.78 The Hoberman and Tähtinen
articles are especially important as
they used stringent criteria for di-
agnosing AOM.31,32 Systematic reviews
have been published on delayed anti-
biotic therapy,79 the natural history of
AOM in untreated children,57 pre-
dictive factors for antibiotic benefits,62

and the effect of antibiotics on
asymptomatic MEE after therapy.80

Observational studies provide addi-
tional data on outcomes of initial ob-
servation with delayed antibiotic
therapy, if needed,81 and on the re-
lationship of previous antibiotic ther-
apy for AOM to subsequent acute
mastoiditis.82,83

In contrast to the earlier AOM guide-
line,1 which recommended antibiotic
therapy for all children 6 months to 2
years of age with a certain diagnosis,

the current guideline indicates
a choice between initial antibiotic
therapy or initial observation in this
age group for children with unilat-
eral AOM and mild symptoms but
only after joint decision-making with
the parent(s)/caregiver (Table 4).
This change is supported by evidence
on the safety of observation or
delayed prescribing in young chil-
dren.30,31,32,75,76,81 A mechanism must
be in place to ensure follow-up and
begin antibiotics if the child fails
observation.

Importance of Accurate Diagnosis

The recommendations for manage-
ment of AOM assume an accurate
diagnosis on the basis of criteria
outlined in the diagnosis section of this
guideline. Many of the studies since
the 2004 AAP/AAFP AOM guideline1

used more stringent and well-defined
AOM diagnostic definitions than were
previously used. Bulging of the TM
was required for diagnosis of AOM for
most of the children enrolled in the
most recent studies.31,32 By using the
criteria in this guideline, clinicians
will more accurately distinguish AOM
from OME. The management of OME
can be found in guidelines written by
the AAP, AAFP, and American Academy
of Otolaryngology-Head and Neck
Surgery.84,85

Age, Severity of Symptoms,
Otorrhea, and Laterality

Rovers et al62 performed a systematic
search for AOM trials that (1) used
random allocation of children, (2) in-
cluded children 0 to 12 years of age
with AOM, (3) compared antibiotics
with placebo or no treatment, and (4)
had pain or fever as an outcome. The
original investigators were asked for
their original data.

Primary outcome was pain and/or
fever (>38°C) at 3 to 7 days. The ad-
verse effects of antibiotics were also
analyzed. Baseline predictors were
age <2 years versus ≥2 years, bi-
lateral AOM versus unilateral AOM,
and the presence versus absence of
otorrhea. Statistical methods were
used to assess heterogeneity and to
analyze the data.

Of the 10 eligible studies, the inves-
tigators of 6 studies30,75,86–89 provided
the original data requested, and 4 did
not. A total of 1642 patients were in-
cluded in the 6 studies from which
data were obtained. Of the cases
submitted, the average age was 3 to 4
years, with 35% of children younger
than 2 years. Bilateral AOM was
present in 34% of children, and 42% of
children had a bulging TM. Otorrhea
was present in 21% of children. The
antibiotic and control groups were
comparable for all characteristics.

The rate difference (RD) for pain, fever,
or both between antibiotic and control
groups was 13% (NNT = 8). For chil-
dren younger than 2 years, the RD was
15% (NNT = 7); for those ≥2 years, RD
was 11% (NNT = 10). For unilateral
AOM, the RD was 6% (NNT = 17); for
bilateral AOM, the RD was 20% (NNT =
5). When unilateral AOM was broken
into age groups, among those younger
than 2 years, the RD was 5% (NNT =
20), and among those ≥2 years, the
RD was 7% (NNT = 15). For bilateral
AOM in children younger than 2 years,
the RD was 25% (NNT = 4); for

TABLE 4 Recommendations for Initial Management for Uncomplicated AOMa

Age Otorrhea
With
AOMa

Unilateral or
Bilateral AOMa

With Severe
Symptomsb

Bilateral AOMa

Without Otorrhea
Unilateral AOMa

Without Otorrhea

6 mo to 2 y Antibiotic
therapy

Antibiotic
therapy

Antibiotic therapy Antibiotic therapy or
additional observation

≥2 y Antibiotic
therapy

Antibiotic
therapy

Antibiotic therapy or
additional observation

Antibiotic therapy or
additional observationc

a Applies only to children with well-documented AOM with high certainty of diagnosis (see Diagnosis section).
b A toxic-appearing child, persistent otalgia more than 48 h, temperature ≥39°C (102.2°F) in the past 48 h, or if there is
uncertain access to follow-up after the visit.
c This plan of initial management provides an opportunity for shared decision-making with the child’s family for those
categories appropriate for additional observation. If observation is offered, a mechanism must be in place to ensure
follow-up and begin antibiotics if the child worsens or fails to improve within 48 to 72 h of AOM onset.
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bilateral AOM in children ≥2 years,
the RD was 12% (NNT = 9). For
otorrhea, the RD was 36% (NNT = 3).
One child in the control group who
developed meningitis had received
antibiotics beginning on day 2 be-
cause of worsening status. There
were no cases of mastoiditis.

In a Cochrane Review, Sanders et al59

identified 10 studies that met the fol-
lowing criteria: (1) randomized con-
trolled trial, (2) compared antibiotic
versus placebo or antibiotic versus
observation, (3) age 1 month to 15
years, (4) reported severity and dura-
tion of pain, (5) reported adverse
events, and (6) reported serious com-
plications of AOM, recurrent attacks,
and hearing problems. Studies were
analyzed for risk of bias and assess-
ment of heterogeneity. The studies
were the same as analyzed by Rovers
et al62 but included the 4 studies for
which primary data were not available
to Rovers.60,61,90,91

The authors’ conclusions were that
antibiotics produced a small re-
duction in the number of children with
pain 2 to 7 days after diagnosis. They
also concluded that most cases
spontaneously remitted with no com-
plications (NNT = 16). Antibiotics were
most beneficial in children younger
than 2 years with bilateral AOM and in
children with otorrhea.

Two recent studies only included
children younger than 3 years32 or
younger than 2 years.31 Both included
only subjects in whom the diagnosis
of AOM was certain. Both studies used
improvement of symptoms and im-
provement in the appearance of the
TM in their definitions of clinical suc-
cess or failure.

Hoberman et al31 conducted a random-
ized, double-blind, placebo-controlled
study of the efficacy of antimicrobial
treatment on AOM. The criteria for
AOM were acute symptoms with
a score of at least 3 on the AOM-SOS,

a validated symptom scale33,92; MEE;
and moderate or marked bulging of
the TM or slight bulging accompanied
by either otalgia or marked erythema
of the TM. They chose to use high-
dose amoxicillin-clavulanate (90 mg/kg/
day) as active treatment, because it
has the best oral antibiotic coverage
for organisms causing AOM. Included
in the study were 291 patients 6 to 23
months of age: 144 in the antibiotic
group and 147 in the placebo group.
The primary outcome measures were
the time to resolution of symptoms
and the symptom burden over time.
The initial resolution of symptoms (ie,
the first recording of an AOM-SOS
score of 0 or 1) was recorded
among the children who received
amoxicillin-clavulanate in 35% by day
2, 61% by day 4, and 80% by day 7.
Among children who received placebo,
an AOM-SOS score of 0 or 1 was
recorded in 28% by day 2, 54% by day
4, and 74% by day 7 (P = .14 for the
overall comparison). For sustained
resolution of symptoms (ie, the time
to the second of 2 successive
recordings of an AOM-SOS score of
0 or 1), the corresponding values
were 20% at day 2, 41% at day 4, and
67% at day 7 with amoxicillin-
clavulanate, compared with 14%,
36%, and 53% with placebo (P = .04
for the overall comparison). The
symptom burden (ie, mean AOM-SOS
scores) over the first 7 days were
lower for the children treated with
amoxicillin-clavulanate than for those
who received placebo (P = .02). Clini-
cal failure at or before the 4- to 5-day
visit was defined as “either a lack of
substantial improvement in symp-
toms, a worsening of signs on oto-
scopic examination, or both,” and
clinical failure at the 10- to 12-day visit
was defined as “the failure to achieve
complete or nearly complete resolu-
tion of symptoms and of otoscopic
signs, without regard to the persis-
tence or resolution of middle ear

effusion.” Treatment failure occurred by
day 4 to 5 in 4% of the antimicrobial
treatment group versus 23% in the
placebo group (P < .001) and at day
10 to 12 in 16% of the antimicrobial
treatment group versus 51% in the
placebo group (NNT = 2.9, P < .001). In
a comparison of outcome in unilateral
versus bilateral AOM, clinical failure
rates by day 10 to 12 in children with
unilateral AOM were 9% in those
treated with amoxicillin-clavulanate
versus 41% in those treated with
placebo (RD, 32%; NNT = 3) and 23%
vs 60% (RD, 37%; NNT = 3) in those
with bilateral AOM. Most common ad-
verse events were diarrhea (25% vs
15% in the treatment versus placebo
groups, respectively; P = .05) and di-
aper dermatitis (51% vs 35% in the
treatment versus placebo groups,
respectively; P = .008). One placebo
recipient developed mastoiditis. Ac-
cording to these results, antimicrobial
treatment of AOM was more beneficial
than in previous studies that used
less stringent diagnostic criteria.

Tähtinen et al32 conducted a random-
ized, double-blind, placebo-controlled,
intention-to-treat study of amoxicillin-
clavulanate (40 mg/kg/day) versus
placebo. Three hundred nineteen
patients from 6 to 35 months of age
were studied: 161 in the antibiotic
group and 158 in the placebo group.
AOM definition was the presence of
MEE, distinct erythema over a bulging
or yellow TM, and acute symptoms
such as ear pain, fever, or respiratory
symptoms. Compliance was measured
by using daily patient diaries and
number of capsules remaining at the
end of the study. Primary outcome
was time to treatment failure de-
fined as a composite of 6 indepen-
dent components: no improvement in
overall condition by day 3, worsening
of the child’s condition at any time, no
improvement in otoscopic signs by
day 8, perforation of the TM,
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development of severe infection (eg,
pneumonia, mastoiditis), and any other
reason for stopping the study drug/
placebo.

Groups were comparable on multiple
parameters. In the treatment group,
135 of 161 patients (84%) were youn-
ger than 24 months, and in the placebo
group, 124 of 158 patients (78%) were
younger than 24 months. Treatment
failure occurred in 18.6% of the
treatment group and 44.9% in the
placebo group (NNT = 3.8, P < .001).
Rescue treatment was needed in 6.8%
of the treatment group and 33.5% of
placebo patients (P < .001). Contra-
lateral AOM developed in 8.2% and
18.6% of treatment and placebo
groups, respectively (P = .007). There
was no significant difference in use of
analgesic or antipyretic medicine,
which was used in 84.2% of the
amoxicillin-clavulanate group and
85.9% of the placebo group.

Parents of child care attendees on
placebo missed more days of work
(P = .005). Clinical failure rates
in children with unilateral AOM
were 17.2% in those treated with
amoxicillin-clavulanate versus 42.7%
in those treated with placebo; for bi-
lateral AOM, clinical failure rates
were 21.7% for those treated with
amoxicillin-clavulanate versus 46.3%
in the placebo group. Reported rates
of treatment failure by day 8 were
17.2% in the amoxicillin-clavulanate
group versus 42.7% in the placebo
group in children with unilateral AOM
and 21.7% vs 46.3% among those with
bilateral disease.

Adverse events, primarily diarrhea
and/or rash, occurred in 52.8% of the
treatment group and 36.1% of the
placebo group (P = .003). Overall
condition as evaluated by the parents
and otoscopic appearance of the TM
showed a benefit of antibiotics over
placebo at the end of treatment visit
(P < .001). Two placebo recipients

developed a severe infection; 1 de-
veloped pneumococcal bacteremia, and
1 developed radiographically confirmed
pneumonia.

Most studies have excluded children
with severe illness and all exclude
those with bacterial disease other
than AOM (pneumonia, mastoiditis,
meningitis, streptococcal pharyngitis).
Kaleida et al91 compared myringotomy
alone with myringotomy plus anti-
biotics. Severe AOM was defined as
temperature >39°C (102.2°F) or the
presence of severe otalgia. Patients
with severe AOM in the group that
received only myringotomy (without
initial antibiotics) had much worse
outcomes.

Initial Antibiotic Therapy

The rationale for antibiotic therapy in
children with AOM is based on a high
prevalence of bacteria in the accom-
panying MEE.93 Bacterial and viral
cultures of middle ear fluid collected
by tympanocentesis from children
with AOM showed 55% with bacteria
only and 15% with bacteria and viru-
ses. A beneficial effect of antibiotics
on AOM was first demonstrated in
1968,94 followed by additional ran-
domized trials and a meta-analysis95

showing a 14% increase in absolute
rates of clinical improvement. Sys-
tematic reviews of the literature pub-
lished before 201121,59,62 revealed
increases of clinical improvement
with initial antibiotics of 6% to 12%.

Randomized clinical trials using
stringent diagnostic criteria for AOM in
young children31,32 show differences in
clinical improvement of 26% to 35%
favoring initial antibiotic treatment as
compared with placebo. Greater ben-
efit of immediate antibiotic therapy
was observed for bilateral AOM62,96 or
AOM associated with otorrhea.62 In
most randomized trials,30,75,77,88,89 an-
tibiotic therapy also decreased the
duration of pain, analgesic use, or

school absence and parent days
missed from work.

Children younger than 2 years with
AOM may take longer to improve
clinically than older children,57 and
although they are more likely to ben-
efit from antibiotics,31,32 AOM in many
children will resolve without anti-
biotics.62 A clinically significant benefit
of immediate antibiotic therapy is
observed for bilateral AOM,62,96 Strep-
tococcus pneumoniae infection, or
AOM associated with otorrhea.62

Initial Observation for AOM

In systematic reviews of studies that
compare antibiotic therapy for AOM
with placebo, a consistent finding has
been the overall favorable natural
history in control groups (NNT = 8–
16).12,59,62,95 However, randomized tri-
als in these reviews had varying
diagnostic criteria that would have
permitted inclusion of some children
with OME, viral upper respiratory
infections, or myringitis, thereby
limiting the ability to apply these
findings to children with a highly
certain AOM diagnosis. In more re-
cent AOM studies31,32 using stringent
diagnostic criteria, approximately
half of young children (younger than
2–3 years) experienced clinical suc-
cess when given placebo, but the
effect of antibiotic therapy was sub-
stantially greater than suggested by
studies without precise diagnosis
(NNT = 3–4).

Observation as initial management for
AOM in properly selected children
does not increase suppurative com-
plications, provided that follow-up is
ensured and a rescue antibiotic is
given for persistent or worsening
symptoms.17 In contrast, withholding
of antibiotics in all children with
AOM, regardless of clinical course,
would risk a return to the suppu-
rative complications observed in the
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preantibiotic era. At the population
level, antibiotics halve the risk of
mastoiditis after AOM, but the high
NNT of approximately 4800 patients to
prevent 1 case of mastoiditis pre-
cludes a strategy of universal antibiotic
therapy as a means to prevent mas-
toiditis.83

The favorable natural history of AOM
makes it difficult to demonstrate sig-
nificant differences in efficacy between
antibiotic and placebo when a suc-
cessful outcome is defined by relief or
improvement of presenting signs and
symptoms. In contrast, when otoscopic
improvement (resolution of TM bulg-
ing, intense erythema, or both) is also
required for a positive outcome,31,32

the NNT is 3 to 4, compared with 8 to
16 for symptom improvement alone in
older studies that used less precise
diagnostic criteria. MEE, however, may
persist for weeks or months after an
AOM episode and is not a criterion for
otoscopic failure.

National guidelines for initial obser-
vation of AOM in select children were
first implemented in the Netherlands97

and subsequently in Sweden,98 Scot-
land,99 the United States,1 the United
Kingdom,100 and Italy.101 All included
observation as an initial treatment
option under specified circumstances.

In numerous studies, only approximately
one-third of children initially observed
received a rescue antibiotic for persis-
tent or worsening AOM,30,32,76,81,89,102

suggesting that antibiotic use could
potentially be reduced by 65% in eligible
children. Given the high incidence of
AOM, this reduction could help sub-
stantially in curtailing antibiotic-related
adverse events.

McCormick et al30 reported on 233
patients randomly assigned to receive
immediate antibiotics (amoxicillin, 90
mg/kg/day) or to undergo watchful
waiting. Criteria for inclusion were
symptoms of ear infection, otoscopic
evidence of AOM, and nonsevere AOM

based on a 3-item symptom score
(OM-3) and TM appearance based on
an 8-item scale (OS-8). Primary out-
comes were parent satisfaction with
AOM care, resolution of AOM symptoms
after initial treatment, AOM failure and
recurrence, and nasopharyngeal car-
riage of S pneumoniae strains resistant
to antibiotics after treatment. The study
was confounded by including patients
who had received antibiotics in the
previous 30 days.

In the watchful waiting group, 66% of
children completed the study without
antibiotics. There was no difference in
parent satisfaction scores at day 12.
A 5-item symptom score (ETG-5) was
assessed at days 0 to 10 by using
patient diaries. Subjects receiving
immediate antibiotics resolved their
symptoms faster than did subjects
who underwent watchful waiting (P =
.004). For children younger than 2
years, the difference was greater (P =
.008). Otoscopic and tympanogram
scores were also lower in the antibi-
otic group as opposed to the watchful
waiting group (P = .02 for otoscopic
score, P = .004 for tympanogram).
Combining all ages, failure and re-
currence rates were lower for the
antibiotic group (5%) than for the
watchful waiting group (21%) at 12
days. By day 30, there was no differ-
ence in failure or recurrence for the
antibiotic and watchful waiting groups
(23% and 24%, respectively). The as-
sociation between clinical outcome
and intervention group was not signifi-
cantly different between age groups.
Immediate antibiotics resulted in erad-
ication of S pneumoniae carriage in the
majority of children, but S pneumoniae
strains cultured from children in the
antibiotic group at day 12 were more
likely to be multidrug resistant than
were strains cultured from children in
the watchful waiting group.

The decision not to give initial antibi-
otic treatment and observe should be

a joint decision of the clinician and the
parents. In such cases, a system for
close follow-up and a means of be-
ginning antibiotics must be in place if
symptoms worsen or no improvement
is seen in 48 to 72 hours.

Initial observation of AOM should be
part of a larger management strategy
that includes analgesics, parent in-
formation, and provisions for a rescue
antibiotic. Education of parents should
include an explanation about the self-
limited nature of most episodes of
AOM, especially in children 2 years and
older; the importance of pain man-
agement early in the course; and the
potential adverse effects of antibiotics.
Such an approach can substantially
reduce prescription fill rates for res-
cue antibiotics.103

A critical component of any strategy
involving initial observation for AOM is
the ability to provide a rescue antibi-
otic if needed. This is often done by
using a “safety net” or a “wait-and-see
prescription,”76,102 in which the
parent/caregiver is given an antibiotic
prescription during the clinical en-
counter but is instructed to fill the
prescription only if the child fails to
improve within 2 to 3 days or if
symptoms worsen at any time. An al-
ternative approach is not to provide
a written prescription but to instruct
the parent/caregiver to call or return
if the child fails to improve within 2 to
3 days or if symptoms worsen.

In one of the first major studies of ob-
servation with a safety-net antibiotic
prescription (SNAP), Siegel et al102 en-
rolled 194 patients with protocol de-
fined AOM, of whom 175 completed the
study. Eligible patients were given
a SNAP with instructions to fill the
prescription only if symptoms wors-
ened or did not improve in 48 hours.
The SNAP was valid for 5 days. Pain
medicine was recommended to be
taken as needed. A phone interview was
conducted 5 to 10 days after diagnosis.
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One hundred twenty of 175 families did
not fill the prescription. Reasons for
filling the prescription (more than 1
reason per patient was acceptable)
were as follows: continued pain, 23%;
continued fever, 11%; sleep disruption,
6%; missed days of work, 3%; missed
days of child care, 3%; and no reason
given, 5%. One 16-month-old boy com-
pleted observation successfully but 6
weeks later developed AOM in the op-
posite ear, was treated with antibiotics,
and developed postauricular cellulitis.

In a similar study of a “wait-and-see
prescription” (WASP) in the emer-
gency department, Spiro et al76 ran-
domly assigned 283 patients to either
a WASP or standard prescription.
Clinicians were educated on the 2004
AAP diagnostic criteria and initial
treatment options for AOM; however,
diagnosis was made at the discretion
of the clinician. Patients were ex-
cluded if they did not qualify for ob-
servation per the 2004 guidelines. The
primary outcome was whether the
prescription was filled within 3 days
of diagnosis. Prescriptions were not
filled for 62% and 13% of the WASP
and standard prescription patients,
respectively (P < .001). Reasons for
filling the prescription in the WASP
group were fever (60%), ear pain
(34%), or fussy behavior (6%). No se-
rious adverse events were reported.

Strategies to observe children with AOM
who are likely to improve on their own
without initial antibiotic therapy
reduces common adverse effects of
antibiotics, such as diarrhea and di-
aper dermatitis. In 2 trials, antibiotic
therapy significantly increased the ab-
solute rates of diarrhea by 10% to 20%
and of diaper rash or dermatitis by 6%
to 16%.31,32 Reduced antibiotic use may
also reduce the prevalence of resis-
tant bacterial pathogens. Multidrug-
resistant S pneumoniae continues to
be a significant concern for AOM,
despite universal immunization of

children in the United States with
heptavalent pneumococcal conjugate
vaccine.104,105 In contrast, countries
with low antibiotic use for AOM have
a low prevalence of resistant naso-
pharyngeal pathogens in children.106

Key Action Statement 4A

Clinicians should prescribe amoxi-
cillin for AOM when a decision

to treat with antibiotics has been
made and the child has not re-

ceived amoxicillin in the past 30

days or the child does not have

concurrent purulent conjunctivitis

or the child is not allergic to

penicillin. (Evidence Quality:

Grade B, Rec. Strength: Recom-

mendation)

Key Action Statement 4B

Clinicians should prescribe an an-
tibiotic with additional β-lactamase
coverage for AOM when a decision
to treat with antibiotics has been
made and the child has received

amoxicillin in the past 30 days or
has concurrent purulent conjunc-
tivitis or has a history of recurrent
AOM unresponsive to amoxicillin.
(Evidence Quality: Grade C, Rec.
Strength: Recommendation)

Key Action Statement 4C

Clinicians should reassess the pa-
tient if the caregiver reports that
the child’s symptoms have wors-
ened or failed to respond to the

initial antibiotic treatment within
48 to 72 hours and determine
whether a change in therapy is
needed. (Evidence Quality: Grade B,
Rec. Strength: Recommendation)

Key Action Statement Profile: KAS 4A
Aggregate evidence quality Grade B

Benefits Effective antibiotic for most children with AOM. Inexpensive, safe,
acceptable taste, narrow antimicrobial spectrum.

Risks, harms, cost Ineffective against β-lactamase–producing organisms. Adverse
effects of amoxicillin.

Benefits-harms assessment Preponderance of benefit.
Value judgments Better to use a drug that has reasonable cost, has an acceptable

taste, and has a narrow antibacterial spectrum.
Intentional vagueness The clinician must determine whether the patient is truly

penicillin allergic.
Role of patient preferences Should be considered if previous bad experience with

amoxicillin.
Exclusions Patients with known penicillin allergy.
Strength Recommendation.

Key Action Statement Profile: KAS 4B
Aggregate evidence quality Grade C

Benefits Successful treatment of β-lactamase–producing organisms.
Risks, harms, cost Cost of antibiotic. Increased adverse effects.
Benefits-harms assessment Preponderance of benefit.
Value judgments Efficacy is more important than taste.
Intentional vagueness None.
Role of patient preferences Concern regarding side effects and taste.
Exclusions Patients with known penicillin allergy.
Strength Recommendation
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Purpose of This Section

If an antibiotic will be used for treatment
of a child with AOM, whether as initial
management or after a period of ob-
servation, the clinician must choose an
antibiotic that will have a high likelihood
of being effective against the most likely
etiologic bacterial pathogens with con-
siderations of cost, taste, convenience,
and adverse effects. This section pro-
poses first- and second-line antibiotics
that best meet these criteria while
balancing potential benefits and harms.

Changes From AAP/AAFP 2004 AOM
Guideline

Despite new data on the effect of PCV7
and updated data on the in vitro
susceptibility of bacterial pathogens
most likely to cause AOM, the recom-
mendations for the first-line antibiotic
remains unchanged from 2004. The
current guideline contains revised
recommendations regarding penicillin
allergy based on new data. The in-
crease of multidrug-resistant strains
of pneumococci is noted.

Microbiology

Microorganisms detected in the mid-
dle ear during AOM include pathogenic
bacteria, as well as respiratory viru-
ses.107–110 AOM occurs most frequently
as a consequence of viral upper re-
spiratory tract infection,111–113 which
leads to eustachian tube inflammation/

dysfunction, negative middle ear pres-
sure, and movement of secretions
containing the upper respiratory tract
infection causative virus and patho-
genic bacteria in the nasopharynx into
the middle ear cleft. By using com-
prehensive and sensitive microbiologic
testing, bacteria and/or viruses can be
detected in the middle ear fluid in up
to 96% of AOM cases (eg, 66% bacteria
and viruses together, 27% bacteria
alone, and 4% virus alone).114 Studies
using less sensitive or less compre-
hensive microbiologic assays have
yielded less positive results for bacte-
ria and much less positive results for
viruses.115–117 The 3 most common
bacterial pathogens in AOM are S
pneumoniae, nontypeable Haemophilus
influenzae, and Moraxella catarrhalis.111

Streptococcus pyogenes (group A
β-hemolytic streptococci) accounts
for less than 5% of AOM cases. The
proportion of AOM cases with patho-
genic bacteria isolated from the
middle ear fluids varies depending
on bacteriologic techniques, trans-
port issues, and stringency of AOM
definition. In series of reports from
the United States and Europe from
1952–1981 and 1985–1992, the mean
percentage of cases with bacterial
pathogens isolated from the middle
ear fluids was 69% and 72%, respec-
tively.118 A large series from the Uni-
versity of Pittsburgh Otitis Media
Study Group reported bacterial path-
ogens in 84% of the middle ear fluids

from 2807 cases of AOM.118 Studies that
applied more stringent otoscopic cri-
teria and/or use of bedside specimen
plating on solid agar in addition to
liquid transport media have a reported
rate of recovery of pathogenic bacteria
from middle ear exudates ranging
from 85% to 90%.119–121 When using
appropriate stringent diagnostic crite-
ria, careful specimen handling, and
sensitive microbiologic techniques, the
vast majority of cases of AOM will in-
volve pathogenic bacteria either alone
or in concert with viral pathogens.

Among AOM bacterial pathogens,
S pneumoniae was the most frequently
cultured in earlier reports. Since the
debut and routine use of PCV7 in 2000,
the ordinal frequency of these 3 major
middle ear pathogens has evolved.105

In the first few years after PCV7 in-
troduction, H influenzae became the
most frequently isolated middle ear
pathogen, replacing S pneumoniae.122,123

Shortly thereafter, a shift to non-PCV7
serotypes of S pneumoniae was de-
scribed.124 Pichichero et al104 later
reported that 44% of 212 AOM cases
seen in 2003–2006 were caused by H
influenzae, and 28% were caused by S
pneumoniae, with a high proportion of
highly resistant S pneumoniae. In that
study, a majority (77%) of cases in-
volved recurrent disease or initial
treatment failure. A later report125 with
data from 2007 to 2009, 6 to 8 years
after the introduction of PCV7 in the
United States, showed that PCV7 strains
of S pneumoniae virtually disappeared
from the middle ear fluid of children
with AOM who had been vaccinated.
However, the frequency of isolation of
non-PCV7 serotypes of S pneumoniae
from the middle ear fluid overall was
increased; this has made isolation of S
pneumoniae and H influenzae of chil-
dren with AOM nearly equal.

In a study of tympanocentesis over 4
respiratory tract illness seasons in
a private practice, the percentage of

Key Action Statement Profile: KAS 4C
Aggregate evidence quality Grade B

Benefits Identify children who may have AOM caused by pathogens
resistant to previous antibiotics.

Risks, harms, cost Cost. Time for patient and clinician to make change. Potential
need for parenteral medication.

Benefit-harm assessment Preponderance of benefit.
Value judgments None.
Intentional vagueness “Reassess” is not defined. The clinician may determine the

method of assessment.
Role of patient preferences Limited.
Exclusions Appearance of TM improved.
Strength Recommendation
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S pneumoniae initially decreased rel-
ative to H influenzae. In 2005–2006
(N = 33), 48% of bacteria were S
pneumoniae, and 42% were H influ-
enzae. For 2006–2007 (N = 37), the
percentages were equal at 41%. In
2007–2008 (N = 34), 35% were S pneu-
moniae, and 59% were H influenzae. In
2008–2009 (N = 24), the percentages
were 54% and 38%, respectively, with
an increase in intermediate and non-
susceptible S pneumoniae.126 Data on
nasopharyngeal colonization from
PCV7-immunized children with AOM
have shown continued presence of S
pneumoniae colonization. Revai et al127

showed no difference in S pneumoniae
colonization rate among children with
AOM who have been unimmunized,
underimmunized, or fully immunized
with PCV7. In a study during a viral
upper respiratory tract infection, in-
cluding mostly PCV7-immunized chil-
dren (6 months to 3 years of age), S
pneumoniae was detected in 45.5% of
968 nasopharyngeal swabs, H influen-
zae was detected in 32.4%, and M
catarrhalis was detected in 63.1%.128

Data show that nasopharyngeal colo-
nization of children vaccinated with
PCV7 increasingly is caused by S
pneumoniae serotypes not contained
in the vaccine.129–132 With the use of the
recently licensed 13-valent pneumo-
coccal conjugate vaccine (PCV13),133

the patterns of nasopharyngeal colo-
nization and infection with these com-
mon AOM bacterial pathogens will
continue to evolve.

Investigators have attempted to pre-
dict the type of AOM pathogenic bac-
teria on the basis of clinical severity,
but results have not been promising.
S pyogenes has been shown to occur
more commonly in older children134

and to cause a greater degree of in-
flammation of the middle ear and TM,
a greater frequency of spontaneous
rupture of the TM, and more frequent
progression to acute mastoiditis

compared with other bacterial
pathogens.134–136 As for clinical find-
ings in cases with S pneumoniae and
nontypeable H influenzae, some stud-
ies suggest that signs and symptoms
of AOM caused by S pneumoniae may
be more severe (fever, severe ear-
ache, bulging TM) than those caused
by other pathogens.44,121,137 These
findings were refuted by results of the
studies that found AOM caused by
nontypeable H influenzae to be asso-
ciated with bilateral AOM and more
severe inflammation of the TM.96,138

Leibovitz et al139 concluded, in a study
of 372 children with AOM caused by
H influenzae (N = 138), S pneumoniae
(N = 64), and mixed H influenzae and
S pneumoniae (N = 64), that clinical/
otologic scores could not discriminate
among various bacterial etiologies of
AOM. However, there were significantly
different clinical/otologic scores be-
tween bacterial culture negative and
culture positive cases. A study of
middle ear exudates of 82 cases of
bullous myringitis has shown a 97%
bacteria positive rate, primarily S
pneumoniae. In contrast to the pre-
vious belief, mycoplasma is rarely the
causative agent in this condition.140

Accurate prediction of the bacterial
cause of AOM on the basis of clinical
presentation, without bacterial cul-
ture of the middle ear exudates, is not
possible, but specific etiologies may
be predicted in some situations. Pub-
lished evidence has suggested that
AOM associated with conjunctivitis
(otitis-conjunctivitis syndrome) is more
likely caused by nontypeable H influ-
enzae than by other bacteria.141–143

Bacterial Susceptibility to
Antibiotics

Selection of antibiotic to treat AOM is
based on the suspected type of bac-
teria and antibiotic susceptibility pat-
tern, although clinical pharmacology

and clinical and microbiologic results
and predicted compliance with the
drug are also taken into account. Early
studies of AOM patients show that 19%
of children with S pneumoniae and
48% with H influenzae cultured on
initial tympanocentesis who were not
treated with antibiotic cleared the
bacteria at the time of a second tym-
panocentesis 2 to 7 days later.144 Ap-
proximately 75% of children infected
with M catarrhalis experienced bac-
teriologic cure even after treatment
with amoxicillin, an antibiotic to which
it is not susceptible.145,146

Antibiotic susceptibility of major AOM
bacterial pathogens continues to
change, but data on middle ear
pathogens have become scanty be-
cause tympanocentesis is not gener-
ally performed in studies of children
with uncomplicated AOM. Most avail-
able data come from cases of per-
sistent or recurrent AOM. Current US
data from a number of centers indi-
cates that approximately 83% and 87%
of isolates of S pneumoniae from all
age groups are susceptible to regular
(40 mg/kg/day) and high-dose amoxi-
cillin (80–90 mg/kg/day divided twice
daily), respectively.130,147–150 Pediatric
isolates are smaller in number and
include mostly ear isolates collec-
ted from recurrent and persistent
AOM cases with a high percentage of
multidrug-resistant S pneumoniae,
most frequently nonvaccine serotypes
that have recently increased in fre-
quency and importance.104

High-dose amoxicillin will yield middle
ear fluid levels that exceed the mini-
mum inhibitory concentration (MIC) of
all S pneumoniae serotypes that are
intermediately resistant to penicillin
(penicillin MICs, 0.12–1.0 μg/mL), and
many but not all highly resistant
serotypes (penicillin MICs, ≥2 μg/mL)
for a longer period of the dosing in-
terval and has been shown to improve
bacteriologic and clinical efficacy
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compared with the regular dose.151–153

Hoberman et al154 reported superior

efficacy of high-dose amoxicillin-

clavulanate in eradication of S pneu-

moniae (96%) from the middle ear at

days 4 to 6 of therapy compared with

azithromycin.

The antibiotic susceptibility pattern for

S pneumoniae is expected to continue

to evolve with the use of PCV13,

a conjugate vaccine containing 13
serotypes of S pneumoniae.133,155,156

Widespread use of PCV13 could po-
tentially reduce diseases caused by
multidrug-resistant pneumococcal
serotypes and diminish the need for
the use of higher dose of amoxicillin
or amoxicillin-clavulanate for AOM.

Some H influenzae isolates produce
β-lactamase enzyme, causing the iso-
late to become resistant to penicillins.
Current data from different studies
with non-AOM sources and geographic
locations that may not be comparable
show that 58% to 82% of H influenzae
isolates are susceptible to regular-
and high-dose amoxicillin.130,147,148,157,158

These data represented a significant
decrease in β-lactamase–producing H

influenzae, compared with data repor-
ted in the 2004 AOM guideline.

Nationwide data suggest that 100% of M
catarrhalis derived from the upper re-
spiratory tract are β-lactamase–positive
but remain susceptible to amoxicillin-
clavulanate.159 However, the high rate of
spontaneous clinical resolution occur-
ring in children with AOM attributable
to M catarrhalis treated with amoxicil-
lin reduces the concern for the first-line
coverage for this microorganism.145,146

AOM attributable to M catarrhalis rarely
progresses to acute mastoiditis or in-
tracranial infections.102,160,161

Antibiotic Therapy

High-dose amoxicillin is recommended
as the first-line treatment in most
patients, although there are a number
of medications that are clinically ef-
fective (Table 5). The justification for
the use of amoxicillin relates to its
effectiveness against common AOM
bacterial pathogens as well as its
safety, low cost, acceptable taste, and
narrow microbiologic spectrum.145,151

In children who have taken amoxicillin
in the previous 30 days, those with
concurrent conjunctivitis, or those

for whom coverage for β-lactamase–
positive H influenzae and M catarrhalis
is desired, therapy should be initiated
with high-dose amoxicillin-clavulanate
(90 mg/kg/day of amoxicillin, with 6.4
mg/kg/day of clavulanate, a ratio of
amoxicillin to clavulanate of 14:1, given
in 2 divided doses, which is less likely to
cause diarrhea than other amoxicillin-
clavulanate preparations).162

Alternative initial antibiotics include
cefdinir (14 mg/kg per day in 1 or 2
doses), cefuroxime (30 mg/kg per day
in 2 divided doses), cefpodoxime (10
mg/kg per day in 2 divided doses), or
ceftriaxone (50 mg/kg, administered
intramuscularly). It is important to
note that alternative antibiotics vary in
their efficacy against AOM pathogens.
For example, recent US data on in vitro
susceptibility of S pneumoniae to cef-
dinir and cefuroxime are 70% to 80%,
compared with 84% to 92% amoxicillin
efficacy.130,147–149 In vitro efficacy of
cefdinir and cefuroxime against H
influenzae is approximately 98%, com-
pared with 58% efficacy of amoxicillin
and nearly 100% efficacy of amoxicillin-
clavulanate.158 A multicenter double
tympanocentesis open-label study of

TABLE 5 Recommended Antibiotics for (Initial or Delayed) Treatment and for Patients Who Have Failed Initial Antibiotic Treatment

Initial Immediate or Delayed Antibiotic Treatment Antibiotic Treatment After 48–72 h of Failure of Initial Antibiotic Treatment

Recommended First-line
Treatment

Alternative Treatment
(if Penicillin Allergy)

Recommended
First-line Treatment

Alternative
Treatment

Amoxicillin (80–90 mg/ kg per
day in 2 divided doses)

Cefdinir (14 mg/kg per day
in 1 or 2 doses)

Amoxicillin-clavulanatea (90 mg/kg per
day of amoxicillin, with 6.4 mg/kg
per day of clavulanate in 2
divided doses)

Ceftriaxone, 3 d Clindamycin
(30–40 mg/kg per day in 3
divided doses), with or without
third-generation cephalosporin

or Cefuroxime (30 mg/kg per
day in 2 divided doses)

or Failure of second antibiotic

Amoxicillin-clavulanatea (90 mg/kg
per day of amoxicillin, with 6.4 mg/kg
per day of clavulanate [amoxicillin to
clavulanate ratio, 14:1] in 2
divided doses)

Cefpodoxime (10 mg/kg per
day in 2 divided doses)

Ceftriaxone (50 mg IM or IV for 3 d) Clindamycin (30–40 mg/kg per day
in 3 divided doses) plus
third-generation cephalosporin

Tympanocentesisb

Ceftriaxone (50 mg IM or IV
per day for 1 or 3 d)

Consult specialistb

IM, intramuscular; IV, intravenous.
a May be considered in patients who have received amoxicillin in the previous 30 d or who have the otitis-conjunctivitis syndrome.
b Perform tympanocentesis/drainage if skilled in the procedure, or seek a consultation from an otolaryngologist for tympanocentesis/drainage. If the tympanocentesis reveals
multidrug-resistant bacteria, seek an infectious disease specialist consultation.

c Cefdinir, cefuroxime, cefpodoxime, and ceftriaxone are highly unlikely to be associated with cross-reactivity with penicillin allergy on the basis of their distinct chemical structures.
See text for more information.
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cefdinir in recurrent AOM attributable
to H influenzae showed eradication of
the organism in 72% of patients.163

For penicillin-allergic children, recent
data suggest that cross-reactivity
among penicillins and cephalo-
sporins is lower than historically
reported.164–167 The previously cited
rate of cross-sensitivity to cepha-
losporins among penicillin-allergic
patients (approximately 10%) is likely
an overestimate. The rate was based
on data collected and reviewed during
the 1960s and 1970s. A study analyzing
pooled data of 23 studies, including
2400 patients with reported history of
penicillin allergy and 39 000 with no
penicillin allergic history concluded
that many patients who present with
a history of penicillin allergy do not
have an immunologic reaction to
penicillin.166 The chemical structure
of the cephalosporin determines the
risk of cross-reactivity between spe-
cific agents.165,168 The degree of
cross-reactivity is higher between
penicillins and first-generation ceph-
alosporins but is negligible with the
second- and third-generation cepha-
losporins. Because of the differences
in the chemical structures, cefdinir,
cefuroxime, cefpodoxime, and cef-
triaxone are highly unlikely to be
associated with cross-reactivity with
penicillin.165 Despite this, the Joint
Task Force on Practice Parameters;
American Academy of Allergy, Asthma
and Immunology; American College of
Allergy, Asthma and Immunology; and
Joint Council of Allergy, Asthma and
Immunology169 stated that “cephalo-
sporin treatment of patients with
a history of penicillin allergy, selecting
out those with severe reaction histo-
ries, show a reaction rate of 0.1%.”
They recommend a cephalosporin in
cases without severe and/or recent
penicillin allergy reaction history
when skin test is not available.

Macrolides, such as erythromycin and
azithromycin, have limited efficacy
against both H influenzae and S
pneumoniae.130,147–149 Clindamycin
lacks efficacy against H influenzae.
Clindamycin alone (30–40 mg/kg per
day in 3 divided doses) may be used
for suspected penicillin-resistant S
pneumoniae; however, the drug
will likely not be effective for the
multidrug-resistant serotypes.130,158,166

Several of these choices of antibiotic
suspensions are barely palatable or
frankly offensive and may lead to
avoidance behaviors or active rejection
by spitting out the suspension. Palat-
ability of antibiotic suspensions has
been compared in many studies.170–172

Specific antibiotic suspensions such as
cefuroxime, cefpodoxime, and clinda-
mycin may benefit from adding taste-
masking products, such as chocolate
or strawberry flavoring agents, to ob-
scure the initial bitter taste and the
unpleasant aftertaste.172,173 In the pa-
tient who is persistently vomiting or
cannot otherwise tolerate oral medi-
cation, even when the taste is masked,
ceftriaxone (50 mg/kg, administered
intramuscularly in 1 or 2 sites in the
anterior thigh, or intravenously) has
been demonstrated to be effective for
the initial or repeat antibiotic treat-
ment of AOM.174,175 Although a single
injection of ceftriaxone is approved by
the US FDA for the treatment of AOM,
results of a double tympanocentesis
study (before and 3 days after single
dose ceftriaxone) by Leibovitz et al175

suggest that more than 1 ceftriaxone
dose may be required to prevent
recurrence of the middle ear infec-
tion within 5 to 7 days after the initial
dose.

Initial Antibiotic Treatment Failure

When antibiotics are prescribed for
AOM, clinical improvement should be
noted within 48 to 72 hours. During the
24 hours after the diagnosis of AOM,

the child’s symptoms may worsen
slightly. In the next 24 hours, the
patient’s symptoms should begin to
improve. If initially febrile, the tem-
perature should decline within 48 to
72 hours. Irritability and fussiness
should lessen or disappear, and
sleeping and drinking patterns should
normalize.176,177 If the patient is not
improved by 48 to 72 hours, another
disease or concomitant viral infection
may be present, or the causative
bacteria may be resistant to the cho-
sen therapy.

Some children with AOM and persis-
tent symptoms after 48 to 72 hours of
initial antibacterial treatment may
have combined bacterial and viral in-
fection, which would explain the per-
sistence of ongoing symptoms despite
appropriate antibiotic therapy.109,178,179

Literature is conflicting on the corre-
lation between clinical and bacterio-
logic outcomes. Some studies report
good correlation ranging from 86% to
91%,180,181 suggesting continued pres-
ence of bacteria in the middle ear in
a high proportion of cases with per-
sistent symptoms. Others report that
middle ear fluid from children with
AOM in whom symptoms are persis-
tent is sterile in 42% to 49% of
cases.123,182 A change in antibiotic may
not be required in some children with
mild persistent symptoms.

In children with persistent, severe
symptoms of AOM and unimproved
otologic findings after initial treat-
ment, the clinician may consider
changing the antibiotic (Table 5). If the
child was initially treated with amoxicillin
and failed to improve, amoxicillin-
clavulanate should be used. Patients
who were given amoxicillin-clavulanate
or oral third-generation cephalosporins
may receive intramuscular ceftriaxone
(50 mg/kg). In the treatment of AOM
unresponsive to initial antibiotics, a 3-day
course of ceftriaxone has been shown to
be better than a 1-day regimen.175
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Although trimethoprim-sulfamethoxazole
and erythromycin-sulfisoxazole had
been useful as therapy for patients
with AOM, pneumococcal surveillance
studies have indicated that resis-
tance to these 2 combination agents
is substantial.130,149,183 Therefore, when
patients fail to improve while receiv-
ing amoxicillin, neither trimethoprim-
sulfamethoxazole184 nor erythromycin-
sulfisoxazole is appropriate therapy.

Tympanocentesis should be consid-
ered, and culture of middle ear fluid
should be performed for bacteriologic
diagnosis and susceptibility testing
when a series of antibiotic drugs have
failed to improve the clinical condition.
If tympanocentesis is not available,
a course of clindamycin may be used,
with or without an antibiotic that cov-
ers nontypeable H influenzae and M
catarrhalis, such as cefdinir, cefixime,
or cefuroxime.

Because S pneumoniae serotype 19A is
usually multidrug-resistant and may
not be responsive to clindamycin,104,149

newer antibiotics that are not ap-
proved by the FDA for treatment of
AOM, such as levofloxacin or linezolid,
may be indicated.185–187 Levofloxacin is
a quinolone antibiotic that is not ap-
proved by the FDA for use in children.
Linezolid is effective against resistant
Gram-positive bacteria. It is not ap-
proved by the FDA for AOM treatment
and is expensive. In children with re-
peated treatment failures, every effort
should be made for bacteriologic di-
agnosis by tympanocentesis with
Gram stain, culture, and antibiotic
susceptibility testing of the organism
(s) present. The clinician may con-
sider consulting with pediatric medi-
cal subspecialists, such as an
otolaryngologist for possible tympano-
centesis, drainage, and culture and an
infectious disease expert, before use of
unconventional drugs such as levo-
floxacin or linezolid.

When tympanocentesis is not available, 1
possible way to obtain information on
the middle ear pathogens and their
antimicrobial susceptibility is to obtain
a nasopharyngeal specimen for bacterial
culture. Almost all middle ear pathogens
derive from the pathogens colonizing the
nasopharynx, but not all nasopharyngeal
pathogens enter the middle ear to cause
AOM. The positive predictive value of
nasopharyngeal culture during AOM
(likelihood that bacteria cultured from
the nasopharynx is the middle ear
pathogen) ranges from 22% to 44% for
S pneumoniae, 50% to 71% for non-
typeable H influenzae, and 17% to 19%
for M catarrhalis. The negative pre-
dictive value (likelihood that bacteria not
found in the nasopharynx are not AOM
pathogens) ranges from 95% to 99% for
all 3 bacteria.188,189 Therefore, if naso-
pharyngeal culture is negative for spe-
cific bacteria, that organism is likely not
the AOM pathogen. A negative culture
for S pneumoniae, for example, will help
eliminate the concern for multidrug-
resistant bacteria and the need for un-
conventional therapies, such as levo-
floxacin or linezolid. On the other hand,
if S pneumoniae is cultured from the
nasopharynx, the antimicrobial suscep-
tibility pattern can help guide treatment.

Duration of Therapy

The optimal duration of therapy for
patients with AOM is uncertain; the
usual 10-day course of therapy was
derived from the duration of treatment
of streptococcal pharyngotonsillitis.
Several studies favor standard 10-day
therapy over shorter courses for chil-
dren younger than 2 years.162,190–194

Thus, for children younger than 2
years and children with severe symp-
toms, a standard 10-day course is
recommended. A 7-day course of oral
antibiotic appears to be equally effec-
tive in children 2 to 5 years of age with
mild or moderate AOM. For children 6
years and older with mild to moderate

symptoms, a 5- to 7-day course is ad-
equate treatment.

Follow-up of the Patient With AOM

Once the child has shown clinical im-
provement, follow-up is based on the
usual clinical course of AOM. There is
little scientific evidence for a routine
10- to 14-day reevaluation visit for all
children with an episode of AOM. The
physician may choose to reassess
some children, such as young children
with severe symptoms or recurrent
AOM or when specifically requested by
the child’s parent.

Persistent MEE is common and can be
detected by pneumatic otoscopy (with or
without verification by tympanometry)
after resolution of acute symptoms. Two
weeks after successful antibiotic treat-
ment of AOM, 60% to 70% of children
have MEE, decreasing to 40% at 1 month
and 10% to 25% at 3 months after
successful antibiotic treatment.177,195

The presence of MEE without clinical
symptoms is defined as OME. OME must
be differentiated clinically from AOM
and requires infrequent additional
monitoring but not antibiotic therapy.
Assurance that OME resolves is partic-
ularly important for parents of children
with cognitive or developmental delays
that may be affected adversely by
transient hearing loss associated with
MEE. Detailed recommendations for the
management of the child with OME
can be found in the evidence-based
guideline from the AAP/AAFP/American
Academy of Otolaryngology-Head and
Neck Surgery published in 2004.84,85

Key Action Statement 5A

Clinicians should NOT prescribe
prophylactic antibiotics to reduce
the frequency of episodes of AOM
in children with recurrent AOM.
(Evidence Quality: Grade B, Rec.
Strength: Recommendation)
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Key Action Statement 5B

Clinicians may offer tympanostomy
tubes for recurrent AOM (3 epi-
sodes in 6 months or 4 episodes in

1 year, with 1 episode in the
preceding 6 months). (Evidence

Quality: Grade B, Rec. Strength:

Option)

Purpose of This Section

Recurrent AOM has been defined as the
occurrence of 3 ormore episodes of AOM
in a 6-month period or the occurrence of
4 or more episodes of AOM in a 12-month
period that includes at least 1 episode in
the preceding 6 months.20 These epi-
sodes should be well documented and
separate acute infections.11

Winter season, male gender, and pas-
sive exposure to smoking have been
associated with an increased likelihood
of recurrence. Half of children younger
than 2 years treated for AOM will ex-
perience a recurrence within 6 months.
Symptoms that last more than 10 days
may also predict recurrence.196

Changes From AAP/AAFP 2004 AOM
Guideline

Recurrent AOM was not addressed in
the 2004 AOM guideline. This section

addresses the literature on recurrent
AOM.

Antibiotic Prophylaxis

Long-term, low-dose antibiotic use, re-
ferred to as antibiotic prophylaxis or
chemoprophylaxis, has been used to
treat children with recurrent AOM to
prevent subsequent episodes.85 A 2006
Cochrane review analyzed 16 studies of
long-term antibiotic use for AOM and
found such use prevented 1.5 episodes
of AOM per year, reducing in half the
number of AOM episodes during the
period of treatment.197 Randomized
placebo-controlled trials of prophylaxis
reported a decrease of 0.09 episodes
per month in the frequency of AOM
attributable to therapy (approximately
0.5 to 1.5 AOM episodes per year for
95% of children). An estimated 5 chil-
dren would need to be treated for 1

year to prevent 1 episode of OM. The
effect may be more substantial for
children with 6 or more AOM episodes
in the preceding year.12

This decrease in episodes of AOM oc-
curred only while the prophylactic an-
tibiotic was being given. The modest
benefit afforded by a 6-month course of
antibiotic prophylaxis does not have
longer-lasting benefit after cessation of
therapy. Teele showed no differences
between children who received pro-
phylactic antibiotics compared with
those who received placebo in AOM
recurrences or persistence of OME.198

Antibiotic prophylaxis is not appropriate
for children with long-term MEE or for
children with infrequent episodes of AOM.
The small reduction in frequency of AOM
with long-term antibiotic prophylaxis
must be weighed against the cost of such
therapy; the potential adverse effects of
antibiotics, principally allergic reaction
and gastrointestinal tract consequences,
such as diarrhea; and their contribution
to the emergence of bacterial resistance.

Surgery for Recurrent AOM

The use of tympanostomy tubes for
treatment of ear disease in general, and
for AOM in particular, has been con-
troversial.199 Most published studies of
surgical intervention for OM focus on
children with persistent MEE with or
without AOM. The literature on surgery
for recurrent AOM as defined here
is scant. A lack of consensus among
otolaryngologists regarding the role of
surgery for recurrent AOM was reported
in a survey of Canadian otolaryngolo-
gists in which 40% reported they would
“never,” 30% reported they would
“sometimes,” and 30% reported they
would “often or always” place tympa-
nostomy tubes for a hypothetical 2-year-
old child with frequent OM without per-
sistent MEE or hearing loss.200

Tympanostomy tubes, however, remain
widely used in clinical practice for both
OME and recurrent OM.201 Recurrent

Key Action Statement Profile: KAS 5A
Aggregate evidence quality Grade B

Benefits No adverse effects from antibiotic. Reduces potential for development
of bacterial resistance. Reduced costs.

Risks, harms, cost Small increase in episodes of AOM.
Benefit-harm assessment Preponderance of benefit.
Value judgments Potential harm outweighs the potential benefit.
Intentional vagueness None.
Role of patient preferences Limited.
Exclusions Young children whose only alternative would be tympanostomy tubes.
Strength Recommendation

Key Action Statement Profile: KAS 5B
Aggregate evidence quality Grade B

Benefits Decreased frequency of AOM. Ability to treat AOM with topical
antibiotic therapy.

Risks, harms, cost Risks of anesthesia or surgery. Cost. Scarring of TM, chronic
perforation, cholesteatoma. Otorrhea.

Benefits-harms assessment Equilibrium of benefit and harm.
Value judgments None.
Intentional vagueness Option based on limited evidence.
Role of patient preferences Joint decision of parent and clinician.
Exclusions Any contraindication to anesthesia and surgery.
Strength Option
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AOM remains a common indication for
referral to an otolaryngologist.

Three randomized controlled trials have
compared the number of episodes of
AOM after tympanostomy tube place-
ment or no surgery.202 Two found sig-
nificant improvement in mean number
of AOM episodes after tympanostomy
tubes during a 6-month follow-up pe-
riod.203,204 One study randomly assigned
children with recurrent AOM to groups
receiving placebo, amoxicillin pro-
phylaxis, or tympanostomy tubes and
followed them for 2 years.205 Although
prophylactic antibiotics reduced the
rate of AOM, no difference in number
of episodes of AOM was noted be-
tween the tympanostomy tube group
and the placebo group over 2 years. A
Cochrane review of studies of tympa-
nostomy tubes for recurrent AOM an-
alyzed 2 studies204,206 that met
inclusion criteria and found that
tympanostomy tubes reduced the
number of episodes of AOM by 1.5
episodes in the 6 months after sur-
gery.207 Tympanostomy tube insertion
has been shown to improve disease-
specific quality-of-life measures in
children with OM.208 One multicenter,
nonrandomized observational study
showed large improvements in a
disease-specific quality-of-life instru-
ment that measured psychosocial
domains of physical suffering, hearing
loss, speech impairment, emotional
distress, activity limitations, and care-
giver concerns that are associated with
ear infections.209 These benefits of
tympanostomy tubes have been dem-
onstrated in mixed populations of chil-
dren that include children with OME as
well as recurrent AOM.

Beyond the cost, insertion of tympa-
nostomy tubes is associated with
a small but finite surgical and anesthetic
risk. A recent review looking at proto-
cols to minimize operative risk reported
no major complications, such as sen-
sorineural hearing loss, vascular injury,

or ossicular chain disruption, in 10 000
tube insertions performed primarily by
residents, although minor complica-
tions such as TM tears or displaced
tubes in the middle ear were seen in
0.016% of ears.210 Long-term sequelae
of tympanostomy tubes include TM
structural changes including focal at-
rophy, tympanosclerosis, retraction
pockets, and chronic perforation. One
meta-analysis found tympanosclerosis
in 32% of patients after placement of
tympanostomy tubes and chronic per-
forations in 2.2% of patients who had
short-term tubes and 16.6% of patients
with long-term tubes.211

Adenoidectomy, without myringotomy
and/or tympanostomy tubes, did not
reduce the number of episodes of AOM

when compared with chemoprophylaxis
or placebo.212 Adenoidectomy alone
should not be used for prevention of
AOM but may have benefit when per-
formed with placement of tympanos-
tomy tubes or in children with previous
tympanostomy tube placement in OME.213

Prevention of AOM: Key Action
Statement 6A

Pneumococcal Vaccine

Clinicians should recommend pneu-
mococcal conjugate vaccine to all
children according to the schedule
of the Advisory Committee on Im-
munization Practices, AAP, and AAFP.
(Evidence Quality: Grade B, Rec.
Strength: Strong Recommendation)

Key Action Statement 6B

Influenza Vaccine: Clinicians
should recommend annual in-
fluenza vaccine to all children
according to the schedule of

the Advisory Committee on Im-
munization Practices, AAP, and
AAFP. (Evidence Quality: Grade B,
Rec. Strength: Recommenda-
tion)

Key Action Statement Profile: KAS 6A
Aggregate evidence quality Grade B

Benefits Reduced frequency of AOM attributable to vaccine serotypes.
Reduced risk of serious pneumococcal systemic disease.

Risks, harms, cost Potential vaccine side effects. Cost of vaccine.
Benefits-harms assessment Preponderance of benefit.
Value judgments Potential vaccine adverse effects are minimal.
Intentional vagueness None.
Role of patient preferences Some parents may choose to refuse the vaccine.
Exclusions Severe allergic reaction (eg, anaphylaxis) to any component of

pneumococcal vaccine or any diphtheria toxoid-containing
vaccine.

Strength Strong Recommendation

Key Action Statement Profile: KAS 6B
Aggregate evidence quality Grade B

Benefits Reduced risk of influenza infection. Reduction in frequency of AOM
associated with influenza.

Risks, harms, cost Potential vaccine adverse effects. Cost of vaccine. Requires annual
immunization.

Benefits-harms assessment Preponderance of benefit.
Value judgments Potential vaccine adverse effects are minimal.
Intentional vagueness None
Role of patient preferences Some parents may choose to refuse the vaccine.
Exclusions See CDC guideline on contraindications (http://www.cdc.gov/flu/

professionals/acip/shouldnot.htm).
Strength Recommendation
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Key Action Statement 6C

Breastfeeding: Clinicians should
encourage exclusive breastfeeding

for at least 6 months. (Evidence
Quality: Grade B, Rec. Strength:

Recommendation)

Key Action Statement 6D

Clinicians should encourage
avoidance of tobacco smoke ex-

posure. (Evidence Quality: Grade

C, Rec. Strength: Recommenda-

tion)

Purpose of This Section

The 2004 AOM guideline noted data on
immunizations, breastfeeding, and
lifestyle changes that would reduce the
risk of acquiring AOM. This section
addresses new data published since
2004.

Changes From AAP/AAFP 2004 AOM
Guideline

PCV7 has been in use in the United
States since 2000. PCV13 was introduced
in the United States in 2010. The 10-
valent pneumococcal nontypeable H
influenzae protein D-conjugate vaccine
was recently licensed in Europe for

prevention of diseases attributable to
S pneumoniae and nontypeable H influ-
enzae. Annual influenza immunization is
now recommended for all children 6
months of age and older in the United
States.214,215 Updated information re-
garding these vaccines and their effect
on the incidence of AOM is reviewed.

The AAP issued a new breastfeeding
policy statement in February 2012.216

This guideline also includes a recom-
mendation regarding tobacco smoke
exposure. Bottle propping, pacifier
use, and child care are discussed, but
no recommendations are made be-
cause of limited evidence. The use of

xylitol, a possible adjunct to AOM
prevention, is discussed; however, no
recommendations are made.

Pneumococcal Vaccine

Pneumococcal conjugate vaccines
have proven effective in preventing OM
caused by pneumococcal serotypes
contained in the vaccines. A meta-
analysis of 5 studies with AOM as an
outcome determined that there is
a 29% reduction in AOM caused by all
pneumococcal serotypes among chil-
dren who received PCV7 before 24
months of age.217 Although the overall
benefit seen in clinical trials for all
causes of AOM is small (6%–7%),218–221

observational studies have shown that
medical office visits for otitis were
reduced by up to 40% comparing
years before and after introduction of
PCV7.222–224 Grijvala223 reported no
effect, however, among children first
vaccinated at older ages. Poehling
et al225 reported reductions of fre-
quent AOM and PE tube use after in-
troduction of PCV7. The observations
by some of greater benefit observed
in the community than in clinical tri-
als is not fully understood but may be
related to effects of herd immunity or
may be attributed to secular trends or
changes in AOM diagnosis patterns
over time.223,226–229 In a 2009 Cochrane
review,221 Jansen et al found that the
overall reduction in AOM incidence
may only be 6% to 7% but noted that
even that small rate may have public
health relevance. O’Brien et al con-
curred and noted in addition the po-
tential for cost savings.230 There is
evidence that serotype replacement
may reduce the long-term efficacy of
pneumococcal conjugate vaccines
against AOM,231 but it is possible that
new pneumococcal conjugate vac-
cines may demonstrate an increased
effect on reduction in AOM.232–234 Data
on AOM reduction secondary to the
PCV13 licensed in the United States in
2010 are not yet available.

Key Action Statement Profile: KAS 6C
Aggregate evidence quality Grade B

Benefits May reduce the risk of early AOM. Multiple benefits of breastfeeding
unrelated to AOM.

Risk, harm, cost None
Benefit-harm assessment Preponderance of benefit.
Value judgments The intervention has value unrelated to AOM prevention.
Intentional vagueness None
Role of patient preferences Some parents choose to feed formula.
Exclusions None
Strength Recommendation

Key Action Statement Profile: KAS 6D
Aggregate evidence quality Grade C

Benefits May reduce the risk of AOM.
Risks, harms, cost None
Benefits-harms assessment Preponderance of benefit.
Value judgments Avoidance of tobacco exposure has inherent value unrelated

to AOM.
Intentional vagueness None
Role of patient preferences Many parents/caregivers choose not to stop smoking. Some

also remain addicted, and are unable to quit smoking.
Exclusions None
Strength Recommendation
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The H influenzae protein D-conjugate
vaccine recently licensed in Europe
has potential benefit of protection
against 10 serotypes of S pneumoniae
and nontypeable H influenzae.221,234

Influenza Vaccine

Most cases of AOM follow upper re-
spiratory tract infections caused by
viruses, including influenza viruses. As
many as two-thirds of young children
with influenza may have AOM.235

Investigators have studied the efficacy
of trivalent inactivated influenza vac-
cine (TIV) and live-attenuated in-
tranasal influenza vaccine (LAIV) in
preventing AOM. Many studies have
demonstrated 30% to 55% efficacy of
influenza vaccine in prevention of
AOM during the respiratory illness
season.6,235–239 One study reported no
benefit of TIV in reducing AOM burden;
however, 1 of the 2 respiratory illness
seasons during which this study was
conducted had a relatively low in-
fluenza activity. A pooled analysis240 of
8 studies comparing LAIV versus TIV
or placebo241–248 showed a higher ef-
ficacy of LAIV compared with both
placebo and with TIV. Influenza vacci-
nation is now recommended for all
children 6 months of age and older in
the United States.214,215

Breastfeeding

Multiple studies provide evidence that
breastfeeding for at least 4 to 6
months reduces episodes of AOM and
recurrent AOM.249–253 Two cohort
studies, 1 retrospective study250 and 1
prospective study,253 suggest a dose
response, with some protection from
partial breastfeeding and the greatest
protection from exclusive breastfeed-
ing through 6 months of age. In mul-
tivariate analysis controlling for
exposure to child care settings, the
risk of nonrecurrent otitis is 0.61
(95% confidence interval [CI]: 0.4–0.92)
comparing exclusive breastfeeding

through 6 months of age with no
breastfeeding or breastfeeding less
than 4 months. In a prospective co-
hort, Scariatti253 found a significant
dose-response effect. In this study, OM
was self-reported by parents. In a
systematic review, McNiel et al254

found that when exclusive breast-
feeding was set as the normative
standard, the recalculated odds ratios
(ORs) revealed the risks of any for-
mula use. For example, any formula
use in the first 6 months of age was
significantly associated with in-
creased incidence of OM (OR: 1.78;
95% CI: 1.19–2.70; OR: 4.55; 95% CI:
1.64–12.50 in the available studies;
pooled OR for any formula in the first
3 months of age, 2.00; 95% CI: 1.40–
2.78). A number of studies255–259

addressed the association of AOM and
other infectious illness in infants with
duration and exclusivity of breast-
feeding, but all had limitations and
none had a randomized controlled
design. However, taken together, they
continue to show a protective effect of
exclusive breastfeeding. In all studies,
there has been a predominance of
white subjects, and child care atten-
dance and smoking exposure may not
have been completely controlled. Also,
feeding methods were self-reported.

The consistent finding of a lower in-
cidence of AOM and recurrent AOM
with increased breastfeeding supports
the AAP recommendation to encourage
exclusive breastfeeding for the first 6
months of life and to continue for at
least the first year and beyond for as
long as mutually desired by mother
and child.216

Lifestyle Changes

In addition to its many other bene-
fits,260 eliminating exposure to passive
tobacco smoke has been postulated
to reduce the incidence of AOM in in-
fancy.252,261–264 Bottles and pacifiers
have been associated with AOM.

Avoiding supine bottle feeding (“bottle
propping”) and reducing or eliminat-
ing pacifier use in the second 6
months of life may reduce AOM in-
cidence.265–267 In a recent cohort
study, pacifier use was associated
with AOM recurrence.268

During infancy and early childhood,
reducing the incidence of upper re-
spiratory tract infections by altering
child care-center attendance patterns
can reduce the incidence of recurrent
AOM significantly.249,269

Xylitol

Xylitol, or birch sugar, is chemically
a pentitol or 5-carbon polyol sugar
alcohol. It is available as chewing gum,
syrup, or lozenges. A 2011 Cochrane
review270 examined the evidence for
the use of xylitol in preventing re-
current AOM. A statistically significant
25% reduction in the risk of occur-
rence of AOM among healthy children
at child care centers in the xylitol
group compared with the control
group (relative risk: 0.75; 95% CI: 0.65
to 0.88; RD: –0.07; 95% CI: –0.12 to
–0.03) in the 4 studies met criteria for
analysis.271–274 Chewing gum and loz-
enges containing xylitol appeared to
be more effective than syrup. Children
younger than 2 years, those at the
greatest risk of having AOM, cannot
safely use lozenges or chewing gum.
Also, xylitol needs to be given 3 to 5
times a day to be effective. It is not
effective for treating AOM and it must
be taken daily throughout the re-
spiratory illness season to have an
effect. Sporadic or as-needed use is
not effective.

Future Research

Despite advances in research partially
stimulated by the 2004 AOM guideline,
there are still many unanswered
clinical questions in the field. Following
are possible clinical research ques-
tions that still need to be resolved.
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Diagnosis

There will probably never be a gold
standard for diagnosis of AOM because
of the continuum from OME to AOM.
Conceivably, new techniques that could
be used on the small amount of fluid
obtained during tympanocentesis
could identify inflammatory markers
in addition to the presence of bacteria
or viruses. However, performing tym-
panocentesis studies on children with
uncomplicated otitis is likely not fea-
sible because of ethical and other
considerations.

Devices that more accurately identify
the presence of MEE and bulging that
are easier to use than tympanometry
during office visits would be welcome,
especially in the difficult-to-examine
infant. Additional development of in-
expensive, easy-to-use video pneu-
matic otoscopes is still a goal.

Initial Treatment

The recent studies of Hoberman31 and
Tähtinen32 have addressed clinical
and TM appearance by using stringent
diagnostic criteria of AOM. However,
the outcomes for less stringent di-
agnostic criteria, a combination of
symptoms, MEE, and TM appearance
not completely consistent with OME
can only be inferred from earlier
studies that used less stringent cri-
teria but did not specify outcomes for
various grades of findings. Random-
ized controlled trials on these less
certain TM appearances using scales
similar to the OS-8 scale35 could
clarify the benefit of initial antibiotics
and initial observation for these less
certain diagnoses. Such studies must
also specify severity of illness, later-
ality, and otorrhea.

Appropriate end points must be
established. Specifically is the ap-
pearance of the TM in patients without
clinical symptoms at the end of a study
significant for relapse, recurrence, or

persistent MEE. Such a study would
require randomization of patients
with unimproved TM appearance to
continued observation and antibiotic
groups.

The most efficient and acceptable
methods of initial observation should
continue to be studied balancing the
convenience and benefits with the
potential risks to the patient.

Antibiotics

Amoxicillin-clavulanate has a broader
spectrum than amoxicillin and may be
a better initial antibiotic. However,
because of cost and adverse effects,
the subcommittee has chosen amoxi-
cillin as first-line AOM treatment.
Randomized controlled trials com-
paring the 2 with adequate power to
differentiate clinical efficacy would
clarify this choice. Stringent diagnostic
criteria should be the standard for
these studies. Antibiotic comparisons
for AOM should now include an ob-
servation arm for patients with non-
severe illness to ensure a clinical
benefit over placebo. Studies should
also have enough patients to show
small but meaningful differences.

Although there have been studies on
the likelihood of resistant S pneumo-
niae or H influenzae in children in
child care settings and with siblings
younger than 5 years, studies are still
needed to determine whether these
and other risk factors would indicate
a need for different initial treatment
than noted in the guideline.

New antibiotics that are safe and
effective are needed for use in
AOM because of the development of
multidrug-resistant organisms. Such
new antibiotics must be tested against
the currently available medications.

Randomized controlled trials using
different durations of antibiotic ther-
apy in different age groups are needed
to optimize therapy with the possibility

of decreasing duration of antibiotic
use. These would need to be per-
formed initially with amoxicillin and
amoxicillin-clavulanate but should also
be performed for any antibiotic used in
AOM. Again, an observation arm should
be included in nonsevere illness.

Recurrent AOM

There have been adequate studies
regarding prophylactic antibiotic use
in recurrent AOM. More and better
controlled studies of tympanostomy
tube placement would help determine
its benefit versus harm.

Prevention

There should be additional de-
velopment of vaccines targeted at
common organisms associated with
AOM.275 Focused epidemiologic studies
on the benefit of breastfeeding, spe-
cifically addressing AOM prevention,
including duration of breastfeeding
and partial versus exclusive breast-
feeding, would clarify what is now
a more general database. Likewise,
more focused studies of the effects of
lifestyle changes would help clarify
their effect on AOM.

Complementary and Alternative
Medicine

There are no well-designed random-
ized controlled trials of the usefulness
of complementary and alternative
medicine in AOM, yet a large number of
families turn to these methods. Al-
though most alternative therapies are
relatively inexpensive, some may be
costly. Such studies should compare
the alternative therapy to observation
rather than antibiotics and only use an
antibiotic arm if the alternative ther-
apy is shown to be better than ob-
servation. Such studies should focus
on children with less stringent criteria
of AOM but using the same descriptive
criteria for the patients as noted
above.
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DISSEMINATION OF GUIDELINES

An Institute of Medicine Report notes
that “Effective multifaceted imple-
mentation strategies targeting both
individuals and healthcare systems
should be employed by implementers
to promote adherence to trustworthy
[clinical practice guidelines].”230

Many studies of the effect of clinical
practice guidelines have been per-
formed. In general, the studies show
little overt change in practice after
a guideline is published. However, as
was seen after the 2004 AOM guideline,
the number of visits for AOM and the
number of prescriptions for antibiotics
for AOM had decreased publication.
Studies of educational and dissemi-
nation methods both at the practic-
ing physician level and especially
at the resident level need to be
examined.
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Otitis Media With Effusion

ABSTRACT. The clinical practice guideline on otitis
media with effusion (OME) provides evidence-based rec-
ommendations on diagnosing and managing OME in
children. This is an update of the 1994 clinical practice
guideline “Otitis Media With Effusion in Young Chil-
dren,” which was developed by the Agency for Health-
care Policy and Research (now the Agency for Healthcare
Research and Quality). In contrast to the earlier guide-
line, which was limited to children 1 to 3 years old
with no craniofacial or neurologic abnormalities or sen-
sory deficits, the updated guideline applies to children
aged 2 months through 12 years with or without devel-
opmental disabilities or underlying conditions that pre-
dispose to OME and its sequelae. The American Acad-
emy of Pediatrics, American Academy of Family
Physicians, and American Academy of Otolaryngology-
Head and Neck Surgery selected a subcommittee com-
posed of experts in the fields of primary care, otolaryn-
gology, infectious diseases, epidemiology, hearing,
speech and language, and advanced-practice nursing to
revise the OME guideline.

The subcommittee made a strong recommendation that
clinicians use pneumatic otoscopy as the primary diagnos-
tic method and distinguish OME from acute otitis media.

The subcommittee made recommendations that clini-
cians should 1) document the laterality, duration of effu-
sion, and presence and severity of associated symptoms
at each assessment of the child with OME, 2) distinguish
the child with OME who is at risk for speech, language,
or learning problems from other children with OME and
more promptly evaluate hearing, speech, language, and
need for intervention in children at risk, and 3) manage
the child with OME who is not at risk with watchful
waiting for 3 months from the date of effusion onset (if
known) or diagnosis (if onset is unknown).

The subcommittee also made recommendations that 4)
hearing testing be conducted when OME persists for 3
months or longer or at any time that language delay, learn-
ing problems, or a significant hearing loss is suspected in a
child with OME, 5) children with persistent OME who are
not at risk should be reexamined at 3- to 6-month intervals
until the effusion is no longer present, significant hearing
loss is identified, or structural abnormalities of the eardrum
or middle ear are suspected, and 6) when a child becomes a
surgical candidate (tympanostomy tube insertion is the
preferred initial procedure). Adenoidectomy should not
be performed unless a distinct indication exists (nasal ob-

struction, chronic adenoiditis); repeat surgery consists of
adenoidectomy plus myringotomy with or without
tubeinsertion. Tonsillectomy alone or myringotomy alone
should not be used to treat OME.

The subcommittee made negative recommendations
that 1) population-based screening programs for OME
not be performed in healthy, asymptomatic children,
and 2) because antihistamines and decongestants are
ineffective for OME, they should not be used for treat-
ment; antimicrobials and corticosteroids do not have
long-term efficacy and should not be used for routine
management.

The subcommittee gave as options that 1) tympanom-
etry can be used to confirm the diagnosis of OME and 2)
when children with OME are referred by the primary
clinician for evaluation by an otolaryngologist, audiolo-
gist, or speech-language pathologist, the referring clini-
cian should document the effusion duration and specific
reason for referral (evaluation, surgery) and provide ad-
ditional relevant information such as history of acute
otitis media and developmental status of the child. The
subcommittee made no recommendations for 1) comple-
mentary and alternative medicine as a treatment for
OME, based on a lack of scientific evidence documenting
efficacy, or 2) allergy management as a treatment for
OME, based on insufficient evidence of therapeutic effi-
cacy or a causal relationship between allergy and OME.
Last, the panel compiled a list of research needs based on
limitations of the evidence reviewed.

The purpose of this guideline is to inform clinicians of
evidence-based methods to identify, monitor, and manage
OME in children aged 2 months through 12 years. The
guideline may not apply to children more than 12 years old,
because OME is uncommon and the natural history is
likely to differ from younger children who experience rapid
developmental change. The target population includes chil-
dren with or without developmental disabilities or under-
lying conditions that predispose to OME and its sequelae.
The guideline is intended for use by providers of health
care to children, including primary care and specialist phy-
sicians, nurses and nurse practitioners, physician assistants,
audiologists, speech-language pathologists, and child-de-
velopment specialists. The guideline is applicable to any
setting in which children with OME would be identified,
monitored, or managed.

This guideline is not intended as a sole source of
guidance in evaluating children with OME. Rather, it is
designed to assist primary care and other clinicians by
providing an evidence-based framework for decision-
making strategies. It is not intended to replace clinical
judgment or establish a protocol for all children with this
condition and may not provide the only appropriate ap-
proach to diagnosing and managing this problem. Pedi-
atrics 2004;113:1412–1429; acute otitis media, antibacte-
rial, antibiotic.

This document was approved by the American Academy of Otolaryn-
gology–Head and Neck Surgery Foundation, Inc and the American Acad-
emy of Pediatrics, and is published in the May 2004 issue of Otolaryngology-
Head and Neck Surgery and the May 2004 issue of Pediatrics.
PEDIATRICS (ISSN 0031 4005). Copyright © 2004 by the American Acad-
emy of Otolaryngology–Head and Neck Surgery Foundation, Inc and the
American Academy of Pediatrics.
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ABBREVIATIONS. OME, otitis media with effusion; AOM, acute
otitis media; AAP, American Academy of Pediatrics; AHRQ,
Agency for Healthcare Research and Quality; EPC, Southern Cal-
ifornia Evidence-Based Practice Center; CAM, complementary
and alternative medicine; HL, hearing level.

Otitis media with effusion (OME) as discussed
in this guideline is defined as the presence of
fluid in the middle ear without signs or

symptoms of acute ear infection.1,2 OME is consid-
ered distinct from acute otitis media (AOM), which is
defined as a history of acute onset of signs and
symptoms, the presence of middle-ear effusion, and
signs and symptoms of middle-ear inflammation.
Persistent middle-ear fluid from OME results in de-
creased mobility of the tympanic membrane and
serves as a barrier to sound conduction.3 Approxi-
mately 2.2 million diagnosed episodes of OME occur
annually in the United States, yielding a combined
direct and indirect annual cost estimate of $4.0 bil-
lion.2

OME may occur spontaneously because of poor
eustachian tube function or as an inflammatory re-
sponse following AOM. Approximately 90% of chil-
dren (80% of individual ears) have OME at some
time before school age,4 most often between ages 6
months and 4 years.5 In the first year of life, �50% of
children will experience OME, increasing to �60%
by 2 years.6 Many episodes resolve spontaneously
within 3 months, but �30% to 40% of children have
recurrent OME, and 5% to 10% of episodes last 1 year
or longer.1,4,7

The primary outcomes considered in the guideline
include hearing loss; effects on speech, language, and
learning; physiologic sequelae; health care utilization
(medical, surgical); and quality of life.1,2 The high
prevalence of OME, difficulties in diagnosis and as-
sessing duration, increased risk of conductive hear-
ing loss, potential impact on language and cognition,
and significant practice variations in management8

make OME an important condition for the use of
up-to-date evidence-based practice guidelines.

METHODS

General Methods and Literature Search
In developing an evidence-based clinical practice guideline on

managing OME, the American Academy of Pediatrics (AAP),
American Academy of Family Physicians, and American Acad-
emy of Otolaryngology-Head and Neck Surgery worked with the
Agency for Healthcare Research and Quality (AHRQ) and other
organizations. This effort included representatives from each part-
nering organization along with liaisons from audiology, speech-
language pathology, informatics, and advanced-practice nursing.
The most current literature on managing children with OME was
reviewed, and research questions were developed to guide the
evidence-review process.

The AHRQ report on OME from the Southern California Evi-
dence-Based Practice Center (EPC) focused on key questions of
natural history, diagnostic methods, and long-term speech, lan-
guage, and hearing outcomes.2 Searches were conducted through
January 2000 in Medline, Embase, and the Cochrane Library.
Additional articles were identified by review of reference listings
in proceedings, reports, and other guidelines. The EPC accepted
970 articles for full review after screening 3200 abstracts. The EPC
reviewed articles by using established quality criteria9,10 and in-
cluded randomized trials, prospective cohorts, and validations of
diagnostic tests (validating cohort studies).

The AAP subcommittee on OME updated the AHRQ review
with articles identified by an electronic Medline search through
April 2003 and with additional material identified manually by
subcommittee members. Copies of relevant articles were distrib-
uted to the subcommittee for consideration. A specific search for
articles relevant to complementary and alternative medicine
(CAM) was performed by using Medline and the Allied and
Complementary Medicine Database through April 2003. Articles
relevant to allergy and OME were identified by using Medline
through April 2003. The subcommittee met 3 times over a 1-year
period, ending in May 2003, with interval electronic review and
feedback on each guideline draft to ensure accuracy of content and
consistency with standardized criteria for reporting clinical prac-
tice guidelines.11

In May 2003, the Guidelines Review Group of the Yale Center
for Medical Informatics used the Guideline Elements Model12 to
categorize content of the present draft guideline. Policy statements
were parsed into component decision variables and actions and
then assessed for decidability and executability. Quality appraisal
using established criteria13 was performed with Guideline Ele-
ments Model-Q Online.14,15 Implementation issues were predicted
by using the Implementability Rating Profile, an instrument under
development by the Yale Guidelines Review Group (R. Shiffman,
MD, written communication, May 2003). OME subcommittee
members received summary results and modified an advanced
draft of the guideline.

The final draft practice guideline underwent extensive peer
review by numerous entities identified by the subcommittee.
Comments were compiled and reviewed by the subcommittee
cochairpersons. The recommendations contained in the practice
guideline are based on the best available published data through
April 2003. Where data are lacking, a combination of clinical
experience and expert consensus was used. A scheduled review
process will occur 5 years from publication or sooner if new
compelling evidence warrants earlier consideration.

Classification of Evidence-Based Statements
Guidelines are intended to reduce inappropriate variations in

clinical care, produce optimal health outcomes for patients, and
minimize harm. The evidence-based approach to guideline devel-
opment requires that the evidence supporting a policy be identi-
fied, appraised, and summarized and that an explicit link between
evidence and statements be defined. Evidence-based statements
reflect the quality of evidence and the balance of benefit and harm
that is anticipated when the statement is followed. The AAP
definitions for evidence-based statements16 are listed in Tables 1
and 2.

Guidelines are never intended to overrule professional judg-
ment; rather, they may be viewed as a relative constraint on
individual clinician discretion in a particular clinical circumstance.
Less frequent variation in practice is expected for a strong recom-
mendation than might be expected with a recommendation. Op-
tions offer the most opportunity for practice variability.17 All
clinicians should always act and decide in a way that they believe
will best serve their patients’ interests and needs regardless of
guideline recommendations. Guidelines represent the best judg-
ment of a team of experienced clinicians and methodologists
addressing the scientific evidence for a particular topic.16

Making recommendations about health practices involves
value judgments on the desirability of various outcomes associ-
ated with management options. Value judgments applied by the
OME subcommittee were made in an effort to minimize harm and
diminish unnecessary therapy. Emphasis was placed on promptly
identifying and managing children at risk for speech, language, or
learning problems to maximize opportunities for beneficial out-
comes. Direct costs also were considered in the statements con-
cerning diagnosis and screening and to a lesser extent in other
statements.

1A. PNEUMATIC OTOSCOPY: CLINICIANS
SHOULD USE PNEUMATIC OTOSCOPY AS THE

PRIMARY DIAGNOSTIC METHOD FOR OME, AND
OME SHOULD BE DISTINGUISHED FROM AOM
This is a strong recommendation based on systematic

review of cohort studies and the preponderance of benefit
over harm.
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1B. TYMPANOMETRY: TYMPANOMETRY CAN BE
USED TO CONFIRM THE DIAGNOSIS OF OME
This option is based on cohort studies and a balance of

benefit and harm.
Diagnosing OME correctly is fundamental to

proper management. Moreover, OME must be dif-
ferentiated from AOM to avoid unnecessary antimi-
crobial use.18,19

OME is defined as fluid in the middle ear without
signs or symptoms of acute ear infection.2 The tym-
panic membrane is often cloudy with distinctly im-
paired mobility,20 and an air-fluid level or bubble
may be visible in the middle ear. Conversely, diag-
nosing AOM requires a history of acute onset of
signs and symptoms, the presence of middle-ear ef-
fusion, and signs and symptoms of middle-ear in-
flammation. The critical distinguishing feature is that

only AOM has acute signs and symptoms. Distinct
redness of the tympanic membrane should not be a
criterion for prescribing antibiotics, because it has
poor predictive value for AOM and is present in
�5% of ears with OME.20

The AHRQ evidence report2 systematically re-
viewed the sensitivity, specificity, and predictive val-
ues of 9 diagnostic methods for OME. Pneumatic
otoscopy had the best balance of sensitivity and spec-
ificity, consistent with the 1994 guideline.1 Meta-
analysis revealed a pooled sensitivity of 94% (95%
confidence interval: 91%–96%) and specificity of 80%
(95% confidence interval: 75%–86%) for validated
observers using pneumatic otoscopy versus myrin-
gotomy as the gold standard. Pneumatic otoscopy
therefore should remain the primary method of OME
diagnosis, because the instrument is readily available

TABLE 1. Guideline Definitions for Evidence-Based Statements

Statement Definition Implication

Strong
Recommendation

A strong recommendation means that the subcommittee
believes that the benefits of the recommended approach
clearly exceed the harms (or that the harms clearly exceed
the benefits in the case of a strong negative
recommendation) and that the quality of the supporting
evidence is excellent (grade A or B).* In some clearly
identified circumstances, strong recommendations may be
made based on lesser evidence when high-quality evidence
is impossible to obtain and the anticipated benefits strongly
outweigh the harms.

Clinicians should follow a
strong recommendation
unless a clear and
compelling rationale for
an alternative approach
is present.

Recommendation A recommendation means that the subcommittee believes that
the benefits exceed the harms (or that the harms exceed the
benefits in the case of a negative recommendation), but the
quality of evidence is not as strong (grade B or C).* In some
clearly identified circumstances, recommendations may be
made based on lesser evidence when high-quality evidence
is impossible to obtain and the anticipated benefits outweigh
the harms.

Clinicians also should
generally follow a
recommendation but
should remain alert to
new information and
sensitive to patient
preferences.

Option An option means that either the quality of evidence that exists
is suspect (grade D)* or that well-done studies (grade A, B,
or C)* show little clear advantage to one approach versus
another.

Clinicians should be
flexible in their decision-
making regarding
appropriate practice,
although they may set
boundaries on
alternatives; patient
preference should have a
substantial influencing
role.

No Recommendation No recommendation means that there is both a lack of
pertinent evidence (grade D)* and an unclear balance
between benefits and harms.

Clinicians should feel little
constraint in their
decision-making and be
alert to new published
evidence that clarifies
the balance of benefit
versus harm; patient
preference should have a
substantial influencing
role.

* See Table 2 for the definitions of evidence grades.

TABLE 2. Evidence Quality for Grades of Evidence

Grade Evidence Quality

A Well-designed, randomized, controlled trials or diagnostic studies performed on a
population similar to the guideline’s target population

B Randomized, controlled trials or diagnostic studies with minor limitations;
overwhelmingly consistent evidence from observational studies

C Observational studies (case-control and cohort design)
D Expert opinion, case reports, or reasoning from first principles (bench research or

animal studies)
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in practice settings, cost-effective, and accurate in
experienced hands. Non–pneumatic otoscopy is not
advised for primary diagnosis.

The accuracy of pneumatic otoscopy in routine
clinical practice may be less than that shown in pub-
lished results, because clinicians have varying train-
ing and experience.21,22 When the diagnosis of OME
is uncertain, tympanometry or acoustic reflectometry
should be considered as an adjunct to pneumatic
otoscopy. Tympanometry with a standard 226-Hz
probe tone is reliable for infants 4 months old or
older and has good interobserver agreement of curve
patterns in routine clinical practice.23,24 Younger in-
fants require specialized equipment with a higher
probe tone frequency. Tympanometry generates
costs related to instrument purchase, annual calibra-
tion, and test administration. Acoustic reflectometry
with spectral gradient analysis is a low-cost alterna-
tive to tympanometry that does not require an air-
tight seal in the ear canal; however, validation stud-
ies primarily have used children 2 years old or older
with a high prevalence of OME.25–27

Although no research studies have examined
whether pneumatic otoscopy causes discomfort, ex-
pert consensus suggests that the procedure does not
have to be painful, especially when symptoms of
acute infection (AOM) are absent. A nontraumatic
examination is facilitated by using a gentle touch,
restraining the child properly when necessary, and
inserting the speculum only into the outer one third
(cartilaginous portion) of the ear canal.28 The pneu-
matic bulb should be compressed slightly before in-
sertion, because OME often is associated with a neg-
ative middle-ear pressure, which can be assessed
more accurately by releasing the already compressed
bulb. The otoscope must be fully charged, the bulb
(halogen or xenon) bright and luminescent,29 and the
insufflator bulb attached tightly to the head to avoid
the loss of an air seal. The window must also be
sealed.

Evidence Profile: Pneumatic Otoscopy

• Aggregate evidence quality: A, diagnostic studies
in relevant populations.

• Benefit: improved diagnostic accuracy; inexpen-
sive equipment.

• Harm: cost of training clinicians in pneumatic oto-
scopy.

• Benefits-harms assessment: preponderance of ben-
efit over harm.

• Policy level: strong recommendation.

Evidence Profile: Tympanometry

• Aggregate evidence quality: B, diagnostic studies
with minor limitations.

• Benefit: increased diagnostic accuracy beyond
pneumatic otoscopy; documentation.

• Harm: acquisition cost, administrative burden,
and recalibration.

• Benefits-harms assessment: balance of benefit and
harm.

• Policy level: option.

1C. SCREENING: POPULATION-BASED SCREENING
PROGRAMS FOR OME ARE NOT RECOMMENDED

IN HEALTHY, ASYMPTOMATIC CHILDREN
This recommendation is based on randomized, con-

trolled trials and cohort studies, with a preponderance of
harm over benefit.

This recommendation concerns population-based
screening programs of all children in a community or
a school without regard to any preexisting symp-
toms or history of disease. This recommendation
does not address hearing screening or monitoring of
specific children with previous or recurrent OME.

OME is highly prevalent in young children.
Screening surveys of healthy children ranging in age
from infancy to 5 years old show a 15% to 40% point
prevalence of middle-ear effusion.5,7,30–36 Among
children examined at regular intervals for a year,
�50% to 60% of child care center attendees32 and
25% of school-aged children37 were found to have a
middle-ear effusion at some time during the exami-
nation period, with peak incidence during the winter
months.

Population-based screening has not been found to
influence short-term language outcomes,33 and its
long-term effects have not been evaluated in a ran-
domized, clinical trial. Therefore, the recommenda-
tion against screening is based not only on the ability
to identify OME but more importantly on a lack of
demonstrable benefits from treating children so
identified that exceed the favorable natural history of
the disease. The New Zealand Health Technology
Assessment38 could not determine whether pre-
school screening for OME was effective. More re-
cently, the Canadian Task Force on Preventive
Health Care39 reported that insufficient evidence was
available to recommend including or excluding rou-
tine early screening for OME. Although screening for
OME is not inherently harmful, potential risks in-
clude inaccurate diagnoses, overtreating self-limited
disease, parental anxiety, and the costs of screening
and unnecessary treatment.

Population-based screening is appropriate for condi-
tions that are common, can be detected by a sensitive
and specific test, and benefit from early detection and
treatment.40 The first 2 requirements are fulfilled by
OME, which affects up to 80% of children by school
entry2,5,7 and can be screened easily with tympanom-
etry (see recommendation 1B). Early detection and
treatment of OME identified by screening, however,
have not been shown to improve intelligence, receptive
language, or expressive language.2,39,41,42 Therefore,
population-based screening for early detection of OME
in asymptomatic children has not been shown to im-
prove outcomes and is not recommended.

Evidence Profile: Screening

• Aggregate evidence quality: B, randomized, con-
trolled trials with minor limitations and consistent
evidence from observational studies.

• Benefit: potentially improved developmental out-
comes, which have not been demonstrated in the
best current evidence.

AMERICAN ACADEMY OF PEDIATRICS 1415



OTITIS MEDIA WITH EFFUSION 269OTITIS MEDIA WITH EFFUSION 269

• Harm: inaccurate diagnosis (false-positive or false-
negative), overtreating self-limited disease, paren-
tal anxiety, cost of screening, and/or unnecessary
treatment.

• Benefits-harms assessment: preponderance of
harm over benefit.

• Policy level: recommendation against.

2. DOCUMENTATION: CLINICIANS SHOULD
DOCUMENT THE LATERALITY, DURATION OF
EFFUSION, AND PRESENCE AND SEVERITY OF

ASSOCIATED SYMPTOMS AT EACH ASSESSMENT
OF THE CHILD WITH OME

This recommendation is based on observational studies
and strong preponderance of benefit over harm.

Documentation in the medical record facilitates
diagnosis and treatment and communicates perti-
nent information to other clinicians to ensure patient
safety and reduce medical errors.43 Management de-
cisions in children with OME depend on effusion
duration and laterality plus the nature and severity
of associated symptoms. Therefore, these features
should be documented at every medical encounter
for OME. Although no studies have addressed doc-
umentation for OME specifically, there is room for
improvement in documentation of ambulatory care
medical records.44

Ideally, the time of onset and laterality of OME can
be defined through diagnosis of an antecedent AOM,
a history of acute onset of signs or symptoms directly
referable to fluid in the middle ear, or the presence of
an abnormal audiogram or tympanogram closely af-
ter a previously normal test. Unfortunately, these
conditions are often lacking, and the clinician is
forced to speculate on the onset and duration of fluid
in the middle ear(s) in a child found to have OME at
a routine office visit or school screening audiometry.

In �40% to 50% of cases of OME, neither the
affected children nor their parents or caregivers de-
scribe significant complaints referable to a middle-
ear effusion.45,46 In some children, however, OME
may have associated signs and symptoms caused by
inflammation or the presence of effusion (not acute
infection) that should be documented, such as

• Mild intermittent ear pain, fullness, or “popping”
• Secondary manifestations of ear pain in infants,

which may include ear rubbing, excessive irritabil-
ity, and sleep disturbances

• Failure of infants to respond appropriately to
voices or environmental sounds, such as not turn-
ing accurately toward the sound source

• Hearing loss, even when not specifically described
by the child, suggested by seeming lack of atten-
tiveness, behavioral changes, failure to respond to
normal conversational-level speech, or the need
for excessively high sound levels when using au-
dio equipment or viewing television

• Recurrent episodes of AOM with persistent OME
between episodes

• Problems with school performance
• Balance problems, unexplained clumsiness, or de-

layed gross motor development47–50

• Delayed speech or language development

The laterality (unilateral versus bilateral), duration
of effusion, and presence and severity of associated
symptoms should be documented in the medical
record at each assessment of the child with OME.
When OME duration is uncertain, the clinician must
take whatever evidence is at hand and make a rea-
sonable estimate.

Evidence Profile: Documentation

• Aggregate evidence quality: C, observational stud-
ies.

• Benefits: defines severity, duration has prognostic
value, facilitates future communication with other
clinicians, supports appropriate timing of inter-
vention, and, if consistently unilateral, may iden-
tify a problem with specific ear other than OME
(eg, retraction pocket or cholesteatoma).

• Harm: administrative burden.
• Benefits-harms assessment: preponderance of ben-

efit over harm.
• Policy level: recommendation.

3. CHILD AT RISK: CLINICIANS SHOULD
DISTINGUISH THE CHILD WITH OME WHO IS AT

RISK FOR SPEECH, LANGUAGE, OR LEARNING
PROBLEMS FROM OTHER CHILDREN WITH OME

AND SHOULD EVALUATE HEARING, SPEECH,
LANGUAGE, AND NEED FOR INTERVENTION

MORE PROMPTLY
This recommendation is based on case series, the pre-

ponderance of benefit over harm, and ethical limitations in
studying children with OME who are at risk.

The panel defines the child at risk as one who is at
increased risk for developmental difficulties (delay
or disorder) because of sensory, physical, cognitive,
or behavioral factors listed in Table 3. These factors
are not caused by OME but can make the child less
tolerant of hearing loss or vestibular problems sec-
ondary to middle-ear effusion. In contrast the child
with OME who is not at risk is otherwise healthy and
does not have any of the factors shown in Table 3.

Earlier guidelines for managing OME have ap-
plied only to young children who are healthy and
exhibit no developmental delays.1 Studies of the re-
lationship between OME and hearing loss or speech/
language development typically exclude children
with craniofacial anomalies, genetic syndromes, and
other developmental disorders. Therefore, the avail-
able literature mainly applies to otherwise healthy
children who meet inclusion criteria for randomized,

TABLE 3. Risk Factors for Developmental Difficulties*

Permanent hearing loss independent of OME
Suspected or diagnosed speech and language delay or disorder
Autism-spectrum disorder and other pervasive developmental

disorders
Syndromes (eg, Down) or craniofacial disorders that include

cognitive, speech, and language delays
Blindness or uncorrectable visual impairment
Cleft palate with or without associated syndrome
Developmental delay

* Sensory, physical, cognitive, or behavioral factors that place
children who have OME at an increased risk for developmental
difficulties (delay or disorder).
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controlled trials. Few, if any, existing studies dealing
with developmental sequelae caused by hearing loss
from OME can be generalized to children who are at
risk.

Children who are at risk for speech or language
delay would likely be affected additionally by hear-
ing problems from OME,51 although definitive stud-
ies are lacking. For example, small comparative stud-
ies of children or adolescents with Down syndrome52

or cerebral palsy53 show poorer articulation and re-
ceptive language associated with a history of early
otitis media. Large studies are unlikely to be forth-
coming because of methodologic and ethical difficul-
ties inherent in studying children who are delayed or
at risk for further delays. Therefore, clinicians who
manage children with OME should determine
whether other conditions coexist that put a child at
risk for developmental delay (Table 3) and then take
these conditions into consideration when planning
assessment and management.

Children with craniofacial anomalies (eg, cleft pal-
ate; Down syndrome; Robin sequence; coloboma,
heart defect, choanal atresia, retarded growth and
development, genital anomaly, and ear defect with
deafness [CHARGE] association) have a higher prev-
alence of chronic OME, hearing loss (conductive and
sensorineural), and speech or language delay than
do children without these anomalies.54–57 Other chil-
dren may not be more prone to OME but are likely to
have speech and language disorders, such as those
children with permanent hearing loss independent
of OME,58,59 specific language impairment,60 autism-
spectrum disorders,61 or syndromes that adversely
affect cognitive and linguistic development. Some
retrospective studies52,62,63 have found that hearing
loss caused by OME in children with cognitive de-
lays, such as Down syndrome, has been associated
with lower language levels. Children with language
delays or disorders with OME histories perform
more poorly on speech-perception tasks than do chil-
dren with OME histories alone.64,65

Children with severe visual impairments may be
more susceptible to the effects of OME, because they
depend on hearing more than children with normal
vision.51 Any decrease in their most important re-
maining sensory input for language (hearing) may
significantly compromise language development
and their ability to interact and communicate with
others. All children with severe visual impairments
should be considered more vulnerable to OME se-
quelae, especially in the areas of balance, sound lo-
calization, and communication.

Management of the child with OME who is at
increased risk for developmental delays should in-
clude hearing testing and speech and language eval-
uation and may include speech and language ther-
apy concurrent with managing OME, hearing aids or
other amplification devices for hearing loss indepen-
dent of OME, tympanostomy tube insertion,54,63,66,67

and hearing testing after OME resolves to document
improvement, because OME can mask a permanent
underlying hearing loss and delay detection.59,68,69

Evidence Profile: Child at Risk

• Aggregate evidence quality: C, observational stud-
ies of children at risk; D, expert opinion on the
ability of prompt assessment and management to
alter outcomes.

• Benefits: optimizing conditions for hearing,
speech, and language; enabling children with spe-
cial needs to reach their potential; avoiding limi-
tations on the benefits of educational interventions
because of hearing problems from OME.

• Harm: cost, time, and specific risks of medications
or surgery.

• Benefits-harms assessment: exceptional prepon-
derance of benefits over harm based on subcom-
mittee consensus because of circumstances to date
precluding randomized trials.

• Policy level: recommendation.

4. WATCHFUL WAITING: CLINICIANS SHOULD
MANAGE THE CHILD WITH OME WHO IS NOT AT
RISK WITH WATCHFUL WAITING FOR 3 MONTHS

FROM THE DATE OF EFFUSION ONSET (IF
KNOWN) OR DIAGNOSIS (IF ONSET IS

UNKNOWN)
This recommendation is based on systematic review of

cohort studies and the preponderance of benefit over harm.
This recommendation is based on the self-limited

nature of most OME, which has been well docu-
mented in cohort studies and in control groups of
randomized trials.2,70

The likelihood of spontaneous resolution of OME
is determined by the cause and duration of effu-
sion.70 For example, �75% to 90% of residual OME
after an AOM episode resolves spontaneously by 3
months.71–73 Similar outcomes of defined onset dur-
ing a period of surveillance in a cohort study are
observed for OME.32,37 Another favorable situation
involves improvement (not resolution) of newly de-
tected OME defined as change in tympanogram from
type B (flat curve) to non-B (anything other than a
flat curve). Approximately 55% of children so de-
fined improve by 3 months,70 but one third will have
OME relapse within the next 3 months.4 Although a
type B tympanogram is an imperfect measure of
OME (81% sensitivity and 74% specificity versus my-
ringotomy), it is the most widely reported measure
suitable for deriving pooled resolution rates.2,70

Approximately 25% of newly detected OME of
unknown prior duration in children 2 to 4 years old
resolves by 3 months when resolution is defined as a
change in tympanogram from type B to type A/C1
(peak pressure �200 daPa).2,70,74–77 Resolution rates
may be higher for infants and young children in
whom the preexisting duration of effusion is gener-
ally shorter, and particularly for those observed pro-
spectively in studies or in the course of well-child
care. Documented bilateral OME of 3 months’ dura-
tion or longer resolves spontaneously after 6 to 12
months in �30% of children primarily 2 years old or
older, with only marginal benefits if observed long-
er.70
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Any intervention for OME (medical or surgical)
other than observation carries some inherent harm.
There is little harm associated with a specified period
of observation in the child who is not at risk for
speech, language, or learning problems. When ob-
serving children with OME, clinicians should inform
the parent or caregiver that the child may experience
reduced hearing until the effusion resolves, espe-
cially if it is bilateral. Clinicians may discuss strate-
gies for optimizing the listening and learning envi-
ronment until the effusion resolves. These strategies
include speaking in close proximity to the child,
facing the child and speaking clearly, repeating
phrases when misunderstood, and providing prefer-
ential classroom seating.78,79

The recommendation for a 3-month period of ob-
servation is based on a clear preponderance of ben-
efit over harm and is consistent with the original
OME guideline intent of avoiding unnecessary sur-
gery.1 At the discretion of the clinician, this 3-month
period of watchful waiting may include interval vis-
its at which OME is monitored by using pneumatic
otoscopy, tympanometry, or both. Factors to con-
sider in determining the optimal interval(s) for fol-
low-up include clinical judgment, parental comfort
level, unique characteristics of the child and/or his
environment, access to a health care system, and
hearing levels (HLs) if known.

After documented resolution of OME in all af-
fected ears, additional follow-up is unnecessary.

Evidence Profile: Watchful Waiting

• Aggregate evidence quality: B, systematic review
of cohort studies.

• Benefit: avoid unnecessary interventions, take ad-
vantage of favorable natural history, and avoid
unnecessary referrals and evaluations.

• Harm: delays in therapy for OME that will not
resolve with observation; prolongation of hearing
loss.

• Benefits-harms assessment: preponderance of ben-
efit over harm.

• Policy level: recommendation.

5. MEDICATION: ANTIHISTAMINES AND
DECONGESTANTS ARE INEFFECTIVE FOR OME

AND ARE NOT RECOMMENDED FOR
TREATMENT; ANTIMICROBIALS AND

CORTICOSTEROIDS DO NOT HAVE LONG-TERM
EFFICACY AND ARE NOT RECOMMENDED FOR

ROUTINE MANAGEMENT
This recommendation is based on systematic review of

randomized, controlled trials and the preponderance of
harm over benefit.

Therapy for OME is appropriate only if persistent
and clinically significant benefits can be achieved
beyond spontaneous resolution. Although statisti-
cally significant benefits have been demonstrated for
some medications, they are short-term and relatively
small in magnitude. Moreover, significant adverse
events may occur with all medical therapies.

The prior OME guideline1 found no data support-
ing antihistamine-decongestant combinations in
treating OME. Meta-analysis of 4 randomized trials
showed no significant benefit for antihistamines or
decongestants versus placebo. No additional studies
have been published since 1994 to change this rec-
ommendation. Adverse effects of antihistamines and
decongestants include insomnia, hyperactivity,
drowsiness, behavioral change, and blood-pressure
variability.

Long-term benefits of antimicrobial therapy for
OME are unproved despite a modest short-term ben-
efit for 2 to 8 weeks in randomized trials.1,80,81 Initial
benefits, however, can become nonsignificant within
2 weeks of stopping the medication.82 Moreover, �7
children would need to be treated with antimicrobi-
als to achieve one short-term response.1 Adverse
effects of antimicrobials are significant and may in-
clude rashes, vomiting, diarrhea, allergic reactions,
alteration of the child’s nasopharyngeal flora, devel-
opment of bacterial resistance,83 and cost. Societal
consequences include direct transmission of resistant
bacterial pathogens in homes and child care cen-
ters.84

The prior OME guideline1 did not recommend oral
steroids for treating OME in children. A later meta-
analysis85 showed no benefit for oral steroid versus
placebo within 2 weeks but did show a short-term
benefit for oral steroid plus antimicrobial versus an-
timicrobial alone in 1 of 3 children treated. This
benefit became nonsignificant after several weeks in
a prior meta-analysis1 and in a large, randomized
trial.86 Oral steroids can produce behavioral changes,
increased appetite, and weight gain.1 Additional ad-
verse effects may include adrenal suppression, fatal
varicella infection, and avascular necrosis of the fem-
oral head.3 Although intranasal steroids have fewer
adverse effects, one randomized trial87 showed sta-
tistically equivalent outcomes at 12 weeks for intra-
nasal beclomethasone plus antimicrobials versus an-
timicrobials alone for OME.

Antimicrobial therapy with or without steroids
has not been demonstrated to be effective in long-
term resolution of OME, but in some cases this ther-
apy can be considered an option because of short-
term benefit in randomized trials, when the parent or
caregiver expresses a strong aversion to impending
surgery. In this circumstance, a single course of ther-
apy for 10 to 14 days may be used. The likelihood
that the OME will resolve long-term with these reg-
imens is small, and prolonged or repetitive courses
of antimicrobials or steroids are strongly not recom-
mended.

Other nonsurgical therapies that are discussed in
the OME literature include autoinflation of the eu-
stachian tube, oral or intratympanic use of mucolyt-
ics, and systemic use of pharmacologic agents other
than antimicrobials, steroids, and antihistamine-de-
congestants. Insufficient data exist for any of these
therapies to be recommended in treating OME.3

Evidence Profile: Medication

• Aggregate evidence quality: A, systematic review
of well-designed, randomized, controlled trials.
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• Benefit: avoid side effects and reduce cost by not
administering medications; avoid delays in defin-
itive therapy caused by short-term improvement
then relapse.

• Harm: adverse effects of specific medications as
listed previously; societal impact of antimicrobial
therapy on bacterial resistance and transmission of
resistant pathogens.

• Benefits-harms assessment: preponderance of
harm over benefit.

• Policy level: recommendation against.

6. HEARING AND LANGUAGE: HEARING TESTING
IS RECOMMENDED WHEN OME PERSISTS FOR 3
MONTHS OR LONGER OR AT ANY TIME THAT

LANGUAGE DELAY, LEARNING PROBLEMS, OR A
SIGNIFICANT HEARING LOSS IS SUSPECTED IN A
CHILD WITH OME; LANGUAGE TESTING SHOULD
BE CONDUCTED FOR CHILDREN WITH HEARING

LOSS
This recommendation is based on cohort studies and the

preponderance of benefit over risk.

Hearing Testing
Hearing testing is recommended when OME per-

sists for 3 months or longer or at any time that
language delay, learning problems, or a significant
hearing loss is suspected. Conductive hearing loss
often accompanies OME1,88 and may adversely affect
binaural processing,89 sound localization,90 and
speech perception in noise.91–94 Hearing loss caused
by OME may impair early language acquisition,95–97

but the child’s home environment has a greater im-
pact on outcomes98; recent randomized trials41,99,100

suggest no impact on children with OME who are
not at risk as identified by screening or surveillance.

Studies examining hearing sensitivity in children
with OME report that average pure-tone hearing loss
at 4 frequencies (500, 1000, 2000, and 4000 Hz) ranges
from normal hearing to moderate hearing loss (0–55
dB). The 50th percentile is an �25-dB HL, and �20%
of ears exceed 35-dB HL.101,102 Unilateral OME with
hearing loss results in overall poorer binaural hear-
ing than in infants with normal middle-ear function
bilaterally.103,104 However, based on limited re-
search, there is evidence that children experiencing
the greatest conductive hearing loss for the longest
periods may be more likely to exhibit developmental
and academic sequelae.1,95,105

Initial hearing testing for children 4 years old or
older can be done in the primary care setting.106

Testing should be performed in a quiet environment,
preferably in a separate closed or sound-proofed
area set aside specifically for that purpose. Conven-
tional audiometry with earphones is performed with
a fail criterion of more than 20-dB HL at 1 or more
frequencies (500, 1000, 2000, and 4000 Hz) in either
ear.106,107 Methods not recommended as substitutes
for primary care hearing testing include tympanom-
etry and pneumatic otoscopy,102 caregiver judgment
regarding hearing loss,108,109 speech audiometry, and
tuning forks, acoustic reflectometry, and behavioral
observation.1

Comprehensive audiologic evaluation is recom-
mended for children who fail primary care testing,
are less than 4 years old, or cannot be tested in the
primary care setting. Audiologic assessment includes
evaluating air-conduction and bone-conduction
thresholds for pure tones, speech-detection or
speech-recognition thresholds,102 and measuring
speech understanding if possible.94 The method of
assessment depends on the developmental age of the
child and might include visual reinforcement or con-
ditioned orienting-response audiometry for infants 6
to 24 months old, play audiometry for children 24 to
48 months old, or conventional screening audiome-
try for children 4 years old and older.106 The auditory
brainstem response and otoacoustic emission are
tests of auditory pathway structural integrity, not
hearing, and should not substitute for behavioral
pure-tone audiometry.106

Language Testing
Language testing should be conducted for children

with hearing loss (pure-tone average more than
20-dB HL on comprehensive audiometric evalua-
tion). Testing for language delays is important, be-
cause communication is integral to all aspects of
human functioning. Young children with speech and
language delays during the preschool years are at
risk for continued communication problems and
later delays in reading and writing.110–112 In one
study, 6% to 8% of children 3 years old and 2% to
13% of kindergartners had language impairment.113

Language intervention can improve communication
and other functional outcomes for children with his-
tories of OME.114

Children who experience repeated and persistent
episodes of OME and associated hearing loss during
early childhood may be at a disadvantage for learn-
ing speech and language.79,115 Although Shekelle et
al2 concluded that there was no evidence to support
the concern that OME during the first 3 years of life
was related to later receptive or expressive language,
this meta-analysis should be interpreted cautiously,
because it did not examine specific language do-
mains such as vocabulary and the independent vari-
able was OME and not hearing loss. Other meta-
analyses79,115 have suggested at most a small
negative association of OME and hearing loss on
children’s receptive and expressive language
through the elementary school years. The clinical
significance of these effects for language and learn-
ing is unclear for the child not at risk. For example, in
one randomized trial,100 prompt insertion of tympa-
nostomy tubes for OME did not improve develop-
mental outcomes at 3 years old regardless of baseline
hearing. In another randomized trial,116 however,
prompt tube insertion achieved small benefits for
children with bilateral OME and hearing loss.

Clinicians should ask the parent or caregiver about
specific concerns regarding their child’s language de-
velopment. Children’s speech and language can be
tested at ages 6 to 36 months by direct engagement of
a child and interviewing the parent using the Early
Language Milestone Scale.117 Other approaches require
interviewing only the child’s parent or caregiver, such
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as the MacArthur Communicative Development In-
ventory118 and the Language Development Survey.119

For older children, the Denver Developmental Screen-
ing Test II120 can be used to screen general develop-
ment including speech and language. Comprehensive
speech and language evaluation is recommended for
children who fail testing or whenever the child’s parent
or caregiver expresses concern.121

Evidence Profile: Hearing and Language

• Aggregate evidence quality: B, diagnostic studies
with minor limitations; C, observational studies.

• Benefit: to detect hearing loss and language delay
and identify strategies or interventions to improve
developmental outcomes.

• Harm: parental anxiety, direct and indirect costs of
assessment, and/or false-positive results.

• Balance of benefit and harm: preponderance of
benefit over harm.

• Policy level: recommendation.

7. SURVEILLANCE: CHILDREN WITH PERSISTENT
OME WHO ARE NOT AT RISK SHOULD BE

REEXAMINED AT 3- TO 6-MONTH INTERVALS
UNTIL THE EFFUSION IS NO LONGER PRESENT,

SIGNIFICANT HEARING LOSS IS IDENTIFIED, OR
STRUCTURAL ABNORMALITIES OF THE

EARDRUM OR MIDDLE EAR ARE SUSPECTED
This recommendation is based on randomized, con-

trolled trials and observational studies with a preponder-
ance of benefit over harm.

If OME is asymptomatic and is likely to resolve
spontaneously, intervention is unnecessary even if
OME persists for more than 3 months. The clinician
should determine whether risk factors exist that
would predispose the child to undesirable sequelae
or predict nonresolution of the effusion. As long as
OME persists, the child is at risk for sequelae and
must be reevaluated periodically for factors that
would prompt intervention.

The 1994 OME guideline1 recommended surgery
for OME persisting 4 to 6 months with hearing loss
but requires reconsideration because of later data on
tubes and developmental sequelae.122 For example,
selecting surgical candidates using duration-based
criteria (eg, OME �3 months or exceeding a cumu-
lative threshold) does not improve developmental
outcomes in infants and toddlers who are not at
risk.41,42,99,100 Additionally, the 1994 OME guideline
did not specifically address managing effusion with-
out significant hearing loss persisting more than 6
months.

Asymptomatic OME usually resolves spontane-
ously, but resolution rates decrease the longer the
effusion has been present,36,76,77 and relapse is com-
mon.123 Risk factors that make spontaneous resolu-
tion less likely include124,125:

• Onset of OME in the summer or fall season
• Hearing loss more than 30-dB HL in the better-

hearing ear

• History of prior tympanostomy tubes
• Not having had an adenoidectomy

Children with chronic OME are at risk for struc-
tural damage of the tympanic membrane126 because
the effusion contains leukotrienes, prostaglandins,
and arachidonic acid metabolites that invoke a local
inflammatory response.127 Reactive changes may oc-
cur in the adjacent tympanic membrane and mucosal
linings. A relative underventilation of the middle ear
produces a negative pressure that predisposes to
focal retraction pockets, generalized atelectasis of the
tympanic membrane, and cholesteatoma.

Structural integrity is assessed by carefully exam-
ining the entire tympanic membrane, which, in many
cases, can be accomplished by the primary care cli-
nician using a handheld pneumatic otoscope. A
search should be made for retraction pockets, ossic-
ular erosion, and areas of atelectasis or atrophy. If
there is any uncertainty that all observed structures
are normal, the patient should be examined by using
an otomicroscope. All children with these tympanic
membrane conditions, regardless of OME duration,
should have a comprehensive audiologic evaluation.

Conditions of the tympanic membrane that gener-
ally mandate inserting a tympanostomy tube are
posterosuperior retraction pockets, ossicular erosion,
adhesive atelectasis, and retraction pockets that ac-
cumulate keratin debris. Ongoing surveillance is
mandatory, because the incidence of structural dam-
age increases with effusion duration.128

As noted in recommendation 6, children with per-
sistent OME for 3 months or longer should have their
hearing tested. Based on these results, clinicians can
identify 3 levels of action based on HLs obtained for
the better-hearing ear using earphones or in sound
field using speakers if the child is too young for
ear-specific testing.

1. HLs of �40 dB (at least a moderate hearing loss):
A comprehensive audiologic evaluation is indi-
cated if not previously performed. If moderate
hearing loss is documented and persists at this
level, surgery is recommended, because persistent
hearing loss of this magnitude that is permanent
in nature has been shown to impact speech, lan-
guage, and academic performance.129–131

2. HLs of 21 to 39 dB (mild hearing loss): A compre-
hensive audiologic evaluation is indicated if not
previously performed. Mild sensorineural hearing
loss has been associated with difficulties in
speech, language, and academic performance in
school,129,132 and persistent mild conductive hear-
ing loss from OME may have a similar impact.
Further management should be individualized
based on effusion duration, severity of hearing
loss, and parent or caregiver preference and may
include strategies to optimize the listening and
learning environment (Table 4) or surgery. Repeat
hearing testing should be performed in 3 to 6
months if OME persists at follow-up evaluation or
tympanostomy tubes have not been placed.

3. HLs of �20 dB (normal hearing): A repeat hearing
test should be performed in 3 to 6 months if OME
persists at follow-up evaluation.
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In addition to hearing loss and speech or language
delay, other factors may influence the decision to
intervene for persistent OME. Roberts et al98,133

showed that the caregiving environment is more
strongly related to school outcome than was OME or
hearing loss. Risk factors for delays in speech and
language development caused by a poor caregiving
environment included low maternal educational
level, unfavorable child care environment, and low
socioeconomic status. In such cases, these factors
may be additive to the hearing loss in affecting lower
school performance and classroom behavior prob-
lems.

Persistent OME may be associated with physical or
behavioral symptoms including hyperactivity, poor
attention, and behavioral problems in some stud-
ies134–136 and reduced child quality of life.46 Con-
versely, young children randomized to early versus
late tube insertion for persistent OME showed no
behavioral benefits from early surgery.41,100 Children
with chronic OME also have significantly poorer ves-
tibular function and gross motor proficiency when
compared with non-OME controls.48–50 Moreover,
vestibular function, behavior, and quality of life can
improve after tympanostomy tube insertion.47,137,138

Other physical symptoms of OME that, if present
and persistent, may warrant surgery include otalgia,
unexplained sleep disturbance, and coexisting recur-
rent AOM. Tubes reduce the absolute incidence of
recurrent AOM by �1 episode per child per year, but
the relative risk reduction is 56%.139

The risks of continued observation of children
with OME must be balanced against the risks of
surgery. Children with persistent OME examined
regularly at 3- to 6-month intervals, or sooner if
OME-related symptoms develop, are most likely at
low risk for physical, behavioral, or developmental
sequelae of OME. Conversely, prolonged watchful
waiting of OME is not appropriate when regular
surveillance is impossible or when the child is at risk
for developmental sequelae of OME because of co-
morbidities (Table 3). For these children, the risks of
anesthesia and surgery (see recommendation 9) may
be less than those of continued observation.

Evidence Profile: Surveillance

• Aggregate evidence quality: C, observational stud-
ies and some randomized trials.

• Benefit: avoiding interventions that do not im-
prove outcomes.

• Harm: allowing structural abnormalities to de-
velop in the tympanic membrane, underestimating
the impact of hearing loss on a child, and/or fail-
ing to detect significant signs or symptoms that
require intervention.

• Balance of benefit and harm: preponderance of
benefit over harm.

• Policy level: recommendation.

8. REFERRAL: WHEN CHILDREN WITH OME ARE
REFERRED BY THE PRIMARY CARE CLINICIAN

FOR EVALUATION BY AN OTOLARYNGOLOGIST,
AUDIOLOGIST, OR SPEECH-LANGUAGE

PATHOLOGIST, THE REFERRING CLINICIAN
SHOULD DOCUMENT THE EFFUSION DURATION

AND SPECIFIC REASON FOR REFERRAL
(EVALUATION, SURGERY) AND PROVIDE

ADDITIONAL RELEVANT INFORMATION SUCH
AS HISTORY OF AOM AND DEVELOPMENTAL

STATUS OF THE CHILD

This option is based on panel consensus and a prepon-
derance of benefit over harm.

This recommendation emphasizes the importance
of communication between the referring primary
care clinician and the otolaryngologist, audiologist,
and speech-language pathologist. Parents and care-
givers may be confused and frustrated when a rec-
ommendation for surgery is made for their child
because of conflicting information about alternative
management strategies. Choosing among manage-
ment options is facilitated when primary care physi-
cians and advanced-practice nurses who best know
the patient’s history of ear problems and general
medical status provide the specialist with accurate
information. Although there are no studies showing
improved outcomes from better documentation of
OME histories, there is a clear need for better mech-
anisms to convey information and expectations from
primary care clinicians to consultants and subspe-
cialists.140–142

When referring a child for evaluation to an otolar-
yngologist, the primary care physician should ex-
plain the following to the parent or caregiver of the
patient:

• Reason for referral: Explain that the child is seeing
an otolaryngologist for evaluation, which is likely
to include ear examination and audiologic testing,
and not necessarily simply to be scheduled for
surgery.

• What to expect: Explain that surgery may be rec-
ommended, and let the parent know that the oto-
laryngologist will explain the options, benefits,
and risks further.

• Decision-making process: Explain that there are
many alternatives for management and that surgi-
cal decisions are elective; the parent or caregiver
should be encouraged to express to the surgeo-
nany concerns he or she may have about the rec-
ommendations made.

When referring a child to an otolaryngologist, au-
diologist, or speech-language pathologist, the mini-

TABLE 4. Strategies for Optimizing the Listening-Learning
Environment for Children With OME and Hearing Loss*

Get within 3 feet of the child before speaking.
Turn off competing audio signals such as unnecessary music

and television in the background.
Face the child and speak clearly, using visual clues (hands,

pictures) in addition to speech.
Slow the rate, raise the level, and enunciate speech directed at

the child.
Read to or with the child, explaining pictures and asking

questions.
Repeat words, phrases, and questions when misunderstood.
Assign preferential seating in the classroom near the teacher.
Use a frequency-modulated personal- or sound-field-

amplification system in the classroom.

* Modified with permission from Roberts et al.78,79
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mum information that should be conveyed in writ-
ing includes:

• Duration of OME: State how long fluid has been
present.

• Laterality of OME: State whether one or both ears
have been affected.

• Results of prior hearing testing or tympanometry.
• Suspected speech or language problems: State

whether there had been a delay in speech and
language development or whether the parent or a
caregiver has expressed concerns about the child’s
communication abilities, school achievement, or
attentiveness.

• Conditions that might exacerbate the deleterious
effects of OME: State whether the child has condi-
tions such as permanent hearing loss, impaired
cognition, developmental delays, cleft lip or pal-
ate, or an unstable or nonsupportive family or
home environment.

• AOM history: State whether the child has a history
of recurrent AOM.

Additional medical information that should be
provided to the otolaryngologist by the primary care
clinician includes:

• Parental attitude toward surgery: State whether
the parents have expressed a strong preference for
or against surgery as a management option.

• Related conditions that might require concomitant
surgery: State whether there have been other condi-
tions that might warrant surgery if the child is going
to have general anesthesia (eg, nasal obstruction and
snoring that might be an indication for adenoidec-
tomy or obstructive breathing during sleep that
might mean tonsillectomy is indicated).

• General health status: State whether there are any
conditions that might present problems for sur-
gery or administering general anesthesia, such as
congenital heart abnormality, bleeding disorder,
asthma or reactive airway disease, or family his-
tory of malignant hyperthermia.

After evaluating the child, the otolaryngologist,
audiologist, or speech-language pathologist should
inform the referring physician regarding his or her
diagnostic impression, plans for additional assess-
ment, and recommendations for ongoing monitoring
and management.

Evidence Profile: Referral

• Aggregate evidence quality: C, observational stud-
ies.

• Benefit: better communication and improved deci-
sion-making.

• Harm: confidentiality concerns, administrative
burden, and/or increased parent or caregiver anx-
iety.

• Benefits-harms assessment: balance of benefit and
harm.

• Policy level: option.

9. SURGERY: WHEN A CHILD BECOMES A
SURGICAL CANDIDATE, TYMPANOSTOMY TUBE

INSERTION IS THE PREFERRED INITIAL
PROCEDURE; ADENOIDECTOMY SHOULD NOT BE

PERFORMED UNLESS A DISTINCT INDICATION
EXISTS (NASAL OBSTRUCTION, CHRONIC

ADENOIDITIS). REPEAT SURGERY CONSISTS OF
ADENOIDECTOMY PLUS MYRINGOTOMY, WITH

OR WITHOUT TUBE INSERTION. TONSILLECTOMY
ALONE OR MYRINGOTOMY ALONE SHOULD NOT

BE USED TO TREAT OME
This recommendation is based on randomized, con-

trolled trials with a preponderance of benefit over harm.
Surgical candidacy for OME largely depends on

hearing status, associated symptoms, the child’s de-
velopmental risk (Table 3), and the anticipated
chance of timely spontaneous resolution of the effu-
sion. Candidates for surgery include children with
OME lasting 4 months or longer with persistent hear-
ing loss or other signs and symptoms, recurrent or
persistent OME in children at risk regardless of hear-
ing status, and OME and structural damage to the
tympanic membrane or middle ear. Ultimately, the
recommendation for surgery must be individualized
based on consensus between the primary care phy-
sician, otolaryngologist, and parent or caregiver that
a particular child would benefit from intervention.
Children with OME of any duration who are at risk
are candidates for earlier surgery.

Tympanostomy tubes are recommended for initial
surgery because randomized trials show a mean 62%
relative decrease in effusion prevalence and an ab-
solute decrease of 128 effusion days per child during
the next year.139,143–145 HLs improve by a mean of 6
to 12 dB while the tubes remain patent.146,147 Ade-
noidectomy plus myringotomy (without tube inser-
tion) has comparable efficacy in children 4 years old
or older143 but is more invasive, with additional sur-
gical and anesthetic risks. Similarly, the added risk of
adenoidectomy outweighs the limited, short-term
benefit for children 3 years old or older without prior
tubes.148 Consequently, adenoidectomy is not recom-
mended for initial OME surgery unless a distinct
indication exists, such as adenoiditis, postnasal ob-
struction, or chronic sinusitis.

Approximately 20% to 50% of children who have
had tympanostomy tubes have OME relapse after tube
extrusion that may require additional surgery.144,145,149

When a child needs repeat surgery for OME, adenoid-
ectomy is recommended (unless the child has an overt
or submucous cleft palate), because it confers a 50%
reduction in the need for future operations.143,150,151

The benefit of adenoidectomy is apparent at 2 years
old,150 greatest for children 3 years old or older, and
independent of adenoid size.143,151,152 Myringotomy is
performed concurrent with adenoidectomy. Myringot-
omy plus adenoidectomy is effective for children 4
years old or older,143 but tube insertion is advised for
younger children, when potential relapse of effusion
must be minimized (eg, children at risk) or pronounced
inflammation of the tympanic membrane and middle-
ear mucosa is present.
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Tonsillectomy or myringotomy alone (without ade-
noidectomy) is not recommended to treat OME. Al-
though tonsillectomy is either ineffective152 or of lim-
ited efficacy,148,150 the risks of hemorrhage (�2%) and
additional hospitalization outweigh any potential ben-
efits unless a distinct indication for tonsillectomy exists.
Myringotomy alone, without tube placement or ade-
noidectomy, is ineffective for chronic OME,144,145 be-
cause the incision closes within several days. Laser-
assisted myringotomy extends the ventilation period
several weeks,153 but randomized trials with concur-
rent controls have not been conducted to establish ef-
ficacy. In contrast, tympanostomy tubes ventilate the
middle ear for an average of 12 to 14 months.144,145

Anesthesia mortality has been reported to be �1:
50 000 for ambulatory surgery,154 but the current
fatality rate may be lower.155 Laryngospasm and
bronchospasm occur more often in children receiv-
ing anesthesia than adults. Tympanostomy tube se-
quelae are common156 but are generally transient
(otorrhea) or do not affect function (tympanosclero-
sis, focal atrophy, or shallow retraction pocket).
Tympanic membrane perforations, which may re-
quire repair, are seen in 2% of children after place-
ment of short-term (grommet-type) tubes and 17%
after long-term tubes.156 Adenoidectomy has a 0.2%
to 0.5% incidence of hemorrhage150,157 and 2% inci-
dence of transient velopharyngeal insufficiency.148

Other potential risks of adenoidectomy, such as na-
sopharyngeal stenosis and persistent velopharyngeal
insufficiency, can be minimized with appropriate pa-
tient selection and surgical technique.

There is a clear preponderance of benefit over
harm when considering the impact of surgery for
OME on effusion prevalence, HLs, subsequent inci-
dence of AOM, and the need for reoperation after
adenoidectomy. Information about adenoidectomy
in children less than 4 years old, however, remains
limited. Although the cost of surgery and anesthesia
is nontrivial, it is offset by reduced OME and AOM
after tube placement and by reduced need for reop-
eration after adenoidectomy. Approximately 8 ade-
noidectomies are needed to avoid a single instance of
tube reinsertion; however, each avoided surgery
probably represents a larger reduction in the number
of AOM and OME episodes, including those in chil-
dren who did not require additional surgery.150

Evidence Profile: Surgery

• Aggregate evidence quality: B, randomized, con-
trolled trials with minor limitations.

• Benefit: improved hearing, reduced prevalence of
OME, reduced incidence of AOM, and less need
for additional tube insertion (after adenoidec-
tomy).

• Harm: risks of anesthesia and specific surgical pro-
cedures; sequelae of tympanostomy tubes.

• Benefits-harms assessment: preponderance of ben-
efit over harm.

• Policy level: recommendation.

10. CAM: NO RECOMMENDATION IS MADE
REGARDING CAM AS A TREATMENT FOR OME
There is no recommendation based on lack of scientific

evidence documenting efficacy and an uncertain balance of
harm and benefit.

The 1994 OME guideline1 made no recommenda-
tion regarding CAM as a treatment for OME, and no
subsequent controlled studies have been published
to change this conclusion. The current statement of
“no recommendation” is based on the lack of scien-
tific evidence documenting efficacy plus the balance
of benefit and harm.

Evidence concerning CAM is insufficient to deter-
mine whether the outcomes achieved for OME differ
from those achieved by watchful waiting and spon-
taneous resolution. There are no randomized, con-
trolled trials with adequate sample sizes on the effi-
cacy of CAM for OME. Although many case reports
and subjective reviews on CAM treatment of AOM
were found, little is published on OME treatment or
prevention. Homeopathy158 and chiropractic treat-
ments159 were assessed in pilot studies with small
numbers of patients that failed to show clinically or
statistically significant benefits. Consequently, there
is no research base on which to develop a recommen-
dation concerning CAM for OME.

The natural history of OME in childhood (dis-
cussed previously) is such that almost any interven-
tion can be “shown” to have helped in an anecdotal,
uncontrolled report or case series. The efficacy of
CAM or any other intervention for OME can only be
shown with parallel-group, randomized, controlled
trials with valid diagnostic methods and adequate
sample sizes. Unproved modalities that have been
claimed to provide benefit in middle-ear disease in-
clude osteopathic and chiropractic manipulation, di-
etary exclusions (such as dairy), herbal and other
dietary supplements, acupuncture, traditional Chi-
nese medicine, and homeopathy. None of these mo-
dalities, however, have been subjected yet to a pub-
lished, peer-reviewed, clinical trial.

The absence of any published clinical trials also
means that all reports of CAM adverse effects are
anecdotal. A systematic review of recent evidence160

found significant serious adverse effects of uncon-
ventional therapies for children, most of which were
associated with inadequately regulated herbal med-
icines. One report on malpractice liability associated
with CAM therapies161 did not address childhood
issues specifically. Allergic reactions to echinacea oc-
cur but seem to be rare in children.162 A general
concern about herbal products is the lack of any
governmental oversight into product quality or pu-
rity.160,163,164 Additionally, herbal products may alter
blood levels of allopathic medications, including an-
ticoagulants. A possible concern with homeopathy is
the worsening of symptoms, which is viewed as a
positive, early sign of homeopathic efficacy. The ad-
verse effects of manipulative therapies (such as chi-
ropractic treatments and osteopathy) in children are
difficult to assess because of scant evidence, but a
case series of 332 children treated for AOM or OME
with chiropractic manipulation did not mention any
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side effects.165 Quadriplegia has been reported, how-
ever, after spinal manipulation in an infant with
torticollis.166

Evidence Profile: CAM

• Aggregate evidence quality: D, case series without
controls.

• Benefit: not established.
• Harm: potentially significant depending on the

intervention.
• Benefits-harms assessment: uncertain balance of

benefit and harm.
• Policy level: no recommendation.

11. ALLERGY MANAGEMENT: NO
RECOMMENDATION IS MADE REGARDING

ALLERGY MANAGEMENT AS A TREATMENT FOR
OME

There is no recommendation based on insufficient evi-
dence of therapeutic efficacy or a causal relationship be-
tween allergy and OME.

The 1994 OME guideline1 made no recommenda-
tion regarding allergy management as a treatment
for OME, and no subsequent controlled studies have
been published to change this conclusion. The cur-
rent statement of “no recommendation” is based on
insufficient evidence of therapeutic efficacy or a
causal relationship between allergy and OME plus
the balance of benefit and harm.

A linkage between allergy and OME has long been
speculated but to date remains unquantified. The
prevalence of allergy among OME patients has been
reported to range from less than 10% to more than
80%.167 Allergy has long been postulated to cause
OME through its contribution to eustachian tube
dysfunction.168 The cellular response of respiratory
mucosa to allergens has been well studied. There-
fore, similar to other parts of respiratory mucosa, the
mucosa lining the middle-ear cleft is capable of an
allergic response.169,170 Sensitivity to allergens varies
among individuals, and atopy may involve neutro-
phils in type I allergic reactions that enhance the
inflammatory response.171

The correlation between OME and allergy has
been widely reported, but no prospective studies
have examined the effects of immunotherapy com-
pared with observation alone or other management
options. Reports of OME cure after immunotherapy
or food-elimination diets172 are impossible to inter-
pret without concurrent control groups because of
the favorable natural history of most untreated OME.
The documentation of allergy in published reports
has been defined inconsistently (medical history,
physical examination, skin-prick testing, nasal
smears, serum immunoglobulin E and eosinophil
counts, inflammatory mediators in effusions). Study
groups have been drawn primarily from specialist
offices, likely lack heterogeneity, and are not repre-
sentative of general medical practice.

Evidence Profile: Allergy Management

• Aggregate evidence quality: D, case series without
controls.

• Benefit: not established.
• Harm: adverse effects and cost of medication, phy-

sician evaluation, elimination diets, and desensiti-
zation.

• Benefits-harms assessment: balance of benefit and
harm.

• Policy level: no recommendation.

RESEARCH NEEDS

Diagnosis

• Further standardize the definition of OME.
• Assess the performance characteristics of pneu-

matic otoscopy as a diagnostic test for OME when
performed by primary care physicians and ad-
vanced-practice nurses in the routine office set-
ting.

• Determine the optimal methods for teaching pneu-
matic otoscopy to residents and clinicians.

• Develop a brief, reliable, objective method for di-
agnosing OME.

• Develop a classification method for identifying the
presence of OME for practical use by clinicians
that is based on quantifiable tympanometric char-
acteristics.

• Assess the usefulness of algorithms combining
pneumatic otoscopy and tympanometry for de-
tecting OME in clinical practice.

• Conduct additional validating cohort studies of
acoustic reflectometry as a diagnostic method for
OME, particularly in children less than 2 years old.

Child At Risk

• Better define the child with OME who is at risk for
speech, language, and learning problems.

• Conduct large, multicenter, observational cohort
studies to identify the child at risk who is most
susceptible to potential adverse sequelae of OME.

• Conduct large, multicenter, observational cohort
studies to analyze outcomes achieved with alter-
native management strategies for OME in children
at risk.

Watchful Waiting

• Define the spontaneous resolution of OME in in-
fants and young children (existing data are limited
primarily to children 2 years old or older).

• Conduct large-scale, prospective cohort studies to
obtain current data on the spontaneous resolution
of newly diagnosed OME of unknown prior dura-
tion (existing data are primarily from the late
1970s and early 1980s).

• Develop prognostic indicators to identify the best
candidates for watchful waiting.

• Determine whether the lack of impact from
prompt insertion of tympanostomy tubes on
speech and language outcomes seen in asymptom-
atic young children with OME identified by
screening or intense surveillance can be general-
ized to older children with OME or to symptom-
atic children with OME referred for evaluation.
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Medication

• Clarify which children, if any, should receive an-
timicrobials, steroids, or both for OME.

• Conduct a randomized, placebo-controlled trial on
the efficacy of antimicrobial therapy, with or with-
out concurrent oral steroid, in avoiding surgery in
children with OME who are surgical candidates
and have not received recent antimicrobials.

• Investigate the role of mucosal surface biofilms in
refractory or recurrent OME and develop targeted
interventions.

Hearing and Language

• Conduct longitudinal studies on the natural his-
tory of hearing loss accompanying OME.

• Develop improved methods for describing and
quantifying the fluctuations in hearing of children
with OME over time.

• Conduct prospective controlled studies on the re-
lation of hearing loss associated with OME to later
auditory, speech, language, behavioral, and aca-
demic sequelae.

• Develop reliable, brief, objective methods for esti-
mating hearing loss associated with OME.

• Develop reliable, brief, objective methods for esti-
mating speech or language delay associated with
OME.

• Evaluate the benefits and administrative burden of
language testing by primary care clinicians.

• Agree on the aspects of language that are vulner-
able to or affected by hearing loss caused by OME,
and reach a consensus on the best tools for mea-
surement.

• Determine whether OME and associated hearing
loss place children from special populations at
greater risk for speech and language delays.

Surveillance

• Develop better tools for monitoring children with
OME that are suitable for routine clinical care.

• Assess the value of new strategies for monitoring
OME, such as acoustic reflectometry performed at
home by the parent or caregiver, in optimizing
surveillance.

• Improve our ability to identify children who
would benefit from early surgery instead of pro-
longed surveillance.

• Promote early detection of structural abnormali-
ties in the tympanic membrane associated with
OME that may require surgery to prevent compli-
cations.

• Clarify and quantify the role of parent or caregiver
education, socioeconomic status, and quality of the
caregiving environment as modifiers of OME de-
velopmental outcomes.

• Develop methods for minimizing loss to follow-up
during OME surveillance.

Surgery

• Define the role of adenoidectomy in children 3
years old or younger as a specific OME therapy.

• Conduct controlled trials on the efficacy of tympa-
nostomy tubes for developmental outcomes in
children with hearing loss, other symptoms, or
speech and language delay.

• Conduct randomized, controlled trials of surgery
versus no surgery that emphasize patient-based
outcome measures (quality of life, functional
health status) in addition to objective measures
(effusion prevalence, HLs, AOM incidence, reop-
eration).

• Identify the optimal ways to incorporate parent or
caregiver preference into surgical decision-making.

CAM

• Conduct randomized, controlled trials on the effi-
cacy of CAM modalities for OME.

• Develop strategies to identify parents or caregiv-
ers who use CAM therapies for their child’s OME,
and encourage surveillance by the primary care
clinician.

Allergy Management

• Evaluate the causal role of atopy in OME.
• Conduct randomized, controlled trials on the effi-

cacy of allergy therapy for OME that are general-
izable to the primary care setting.

CONCLUSIONS
This evidence-based practice guideline offers recom-

mendations for identifying, monitoring, and managing
the child with OME. The guideline emphasizes appro-
priate diagnosis and provides options for various man-
agement strategies including observation, medical in-
tervention, and referral for surgical intervention. These
recommendations should provide primary care physi-
cians and other health care providers with assistance in
managing children with OME.
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Action Statement Summary
The Diagnosis and Management of Acute Otitis Media

Key Action Statement 1A
Clinicians should diagnose acute otitis media (AOM) in 
children who present with moderate to severe bulging of 
the tympanic membrane (TM) or new onset of otorrhea 
not due to acute otitis externa. Evidence Quality: Grade B. 
Strength: Recommendation.
Key Action Statement 1B
Clinicians should diagnose AOM in children who present 
with mild bulging of the TM and recent (less than 48 hours) 
onset of ear pain (holding, tugging, rubbing of the ear in a 
nonverbal child) or intense erythema of the TM. Evidence 
Quality: Grade C. Strength: Recommendation.
Key Action Statement 1C
Clinicians should not diagnose AOM in children who 
do not have middle ear effusion (MEE) (based on pneu-
matic otoscopy and/or tympanometry). Evidence Quality: 
Grade B. Strength: Recommendation.
Key Action Statement 2
The management of AOM should include an assessment 
of pain. If pain is present, the clinician should recommend 
treatment to reduce pain. Evidence Quality: Grade B. 
Strength: Strong Recommendation.
Key Action Statement 3A
Severe AOM: The clinician should prescribe antibiotic 
therapy for AOM (bilateral or unilateral) in children 
6 months and older with severe signs or symptoms 
(ie, moderate or severe otalgia or otalgia for at least 48 
hours or temperature 39°C [102.2°F] or higher). Evidence 
Quality: Grade B. Strength: Strong Recommendation.
Key Action Statement 3B
Nonsevere bilateral AOM in young children: The  clinician 
should prescribe antibiotic therapy for bilateral AOM 
in children 6 months through 23 months of age without 
severe signs or symptoms (ie, mild otalgia for less than 
48  hours and temperature less than 39°C [102.2°F]). 
Evidence Quality: Grade B. Strength: Recommendation.
Key Action Statement 3C
Nonsevere unilateral AOM in young children: The clinician 
should either prescribe antibiotic therapy or offer observa-
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tion with close follow-up based on joint decision-making 
with the parent(s)/caregiver for unilateral AOM in chil-
dren 6 months to 23 months of age without severe signs 
or symptoms (ie, mild otalgia for less than 48 hours and 
temperature less than 39°C [102.2°F]). When observation 
is used, a mechanism must be in place to ensure follow-up 
and begin antibiotic therapy if the child worsens or fails 
to improve within 48 to 72 hours of onset of symptoms. 
Evidence Quality: Grade B. Strength: Recommendation.
Key Action Statement 3D
Nonsevere AOM in older children: The clinician should 
either prescribe antibiotic therapy or offer observation 
with close follow-up based on joint decision-making with 
the parent(s)/caregiver for AOM (bilateral or unilateral) 
in children 24 months or older without severe signs or 
symptoms (ie, mild otalgia for less than 48 hours and 
temperature less than 39°C [102.2°F]). When observation 
is used, a mechanism must be in place to ensure follow-up 
and begin antibiotic therapy if the child worsens or fails 
to improve within 48 to 72 hours of onset of symptoms. 
Evidence Quality: Grade B. Strength: Recommendation.
Key Action Statement 4A
Clinicians should prescribe amoxicillin for AOM when a 
decision to treat with antibiotics has been made and the 
child has not received amoxicillin in the past 30 days or 
the child does not have concurrent purulent conjunctivitis 
or the child is not allergic to penicillin. Evidence Quality: 
Grade B. Strength:  Recommendation.
Key Action Statement 4B
Clinicians should prescribe an antibiotic with additional 
β-lactamase coverage for AOM when a decision to treat 
with antibiotics has been made, and the child has received 
amoxicillin in the last 30 days or has concurrent puru-
lent conjunctivitis, or has a history of recurrent AOM 
unresponsive to amoxicillin. Evidence Quality: Grade C. 
Strength: Recommendation.
Key Action Statement 4C
Clinicians should reassess the patient if the caregiver 
reports that the child’s symptoms have worsened or failed 
to respond to the initial antibiotic treatment within 48 to 72 
hours and determine whether a change in therapy is needed. 
Evidence Quality: Grade B. Strength: Recommendation.
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Key Action Statement 5A
Clinicians should not prescribe prophylactic antibiotics to 
reduce the frequency of episodes of AOM in children with 
recurrent AOM. Evidence Quality: Grade B. Strength: 
Recommendation.
Key Action Statement 5B
Clinicians may offer tympanostomy tubes for recurrent 
AOM (3 episodes in 6 months or 4 episodes in 1 year with 
1 episode in the preceding 6 months). Evidence Quality: 
Grade B. Strength: Option.
Key Action Statement 6A
Clinicians should recommend pneumococcal conjugate 
vaccine to all children according to the schedule of the 
Advisory Committee on Immunization Practices of the 
Centers for Disease Control and prevention, American 
Academy of Pediatrics (AAP), and American Academy 
of Family Physicians (AAFP). Evidence Quality: Grade B. 
Strength: Strong Recommendation.

Otitis Media With Effusion

1A. Pneumatic Otoscopy
 Clinicians should use pneumatic otoscopy as the pri-

mary diagnostic method for OME, and OME should 
be distinguished from AOM.

 This is a strong recommendation based on systematic  review 
of cohort studies and the preponderance of benefit over harm.

1B. Tympanometry
 Tympanometry can be used to confirm the diagnosis a 

of OME.
 This option is based on cohort studies and a balance of 

 benefit and harm.

1C. Screening
 Population-based screening programs for OME are 

not recommended in healthy, asymptomatic children.
 This recommendation is based on randomized, controlled trials 

and cohort studies, with a preponderance of harm over benefit.

2. Documentation
 Clinicians should document the laterality, duration 

of effusion, and presence and severity of associated 
symptoms at each assessment of the child with OME.

 This recommendation is based on observational studies and 
strong preponderance of benefit over harm.

3.  Child at Risk
 Clinicians should distinguish the child with OME who 

is at risk for speech, language, or learning problems 
from other children with OME and should evaluate 
hearing, speech, language, and need for intervention 
more promptly.

 This recommendation is based on case series, the prepon-
derance of benefit over harm, and ethical limitations in 
studying children with OME who are at risk.

4.  Watchful Waiting
 Clinicians should manage the child with OME who is 

not at risk with watchful waiting for 3 months from 
the date of effusion onset (if known) or diagnosis (if 
onset is unknown).

  This recommendation is based on systematic review of 
cohort studies and the preponderance of benefit over harm.

5.  Medication
 Antihistamines and decongestants are ineffective  

for OME and are not recommended for treatment; 
anti microbials and corticosteroids do not have  
long-term efficacy and are not recommended for rou-
tine management.

 This recommendation is based on systematic review of ran-
domized, controlled trials and the preponderance of harm 
over benefit.

6.  Hearing and Language
 Hearing testing is recommended when OME persists 

for 3 months or longer or at any time that language 
delay, learning problems, or a significant hearing loss 
is suspected in a child with OME; language testing 
should be conducted for children with hearing loss.

 This recommendation is based on cohort studies and the 
preponderance of benefit over risk.

7.  Surveillance
 Children with persistent OME who are not at risk 

should be reexamined at 3- to 6-month intervals until 
the effusion is no longer present, significant hearing 
loss is identified, or structural abnormalities of the 
eardrum or middle ear are suspected.

 This recommendation is based on randomized, controlled 
trials and observational studies with a preponderance of 
benefit over harm.

8.  Referral
 When children with OME are referred by the primary 

care clinician for evaluation by an otolaryngologist, 
audiologist, or speech-language pathologist, the refer-
ring clinician should document the effusion duration 
and specific reason for referral (evaluation, surgery) 
and provide additional relevant information such as 
history of AOM and developmental status of the child.

 This option is based on panel consensus and a preponder-
ance of benefit over harm.

9.  Surgery
 When a child becomes a surgical candidate, tympa-

nostomy tube insertion is the preferred initial pro-
cedure; adenoidectomy should not be performed 
unless a distinct indication exists (nasal obstruction, 
chronic adenoiditis). Repeat surgery consists of ade-
noidectomy plus myringotomy, with or without tube 
insertion. tonsillectomy alone or myringotomy alone 
should not be used to treat OME.

 This recommendation is based on randomized, controlled 
trials with a preponderance of benefit over harm.

10.  CAM
 No recommendation is made regarding CAM as a 

treat ment for OME.
 There is no recommendation based on lack of scientific 

 evidence documenting efficacy and an uncertain balance  
of harm and benefit.

11.  Allergy Management
 No recommendation is made regarding allergy man-

agement as a treatment for OME.
 There is no recommendation based on insufficient evidence 

of therapeutic efficacy or a causal relationship between 
allergy and OME.
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Coding Quick Reference for Otitis Media

ICD-9-CM ICD-10-CM

381.01  Otitis media, acute, serous H65.00 Acute serous otitis media, unspecified ear
H65.01 Right ear
H65.02 Left ear
H65.03 Bilateral
H65.04 Recurrent, right ear
H65.05 Recurrent, left ear
H65.06 Recurrent, bilateral
H65.07 Recurrent, unspecified ear

381.10  Otitis media, chronic, serous H65.20 Chronic serous otitis media, unspecified ear
H65.21 Right ear
H65.22 Left ear
H65.23 Bilateral

381.4  Otitis media with effusion H65.90 Unspecified nonsuppurative otitis media, unspecified ear
H65.91 Right ear 
H65.92 Left ear
H65.93 Bilateral

382.00  Otitis media, acute,  purulent H66.001   Acute suppurative otitis media without spontaneous rupture 
of ear drum, right ear

H66.002  Left ear
H66.003  Bilateral
H66.004  Recurrent, right ear
H66.005  Recurrent, left ear
H66.006  Recurrent, bilateral
H66.007  Recurrent, unspecified ear
H66.009  Unspecified ear

382.01   Otitis media, acute,  purulent, 
with rupture

H66.011   Acute suppurative otitis media with spontaneous rupture of 
ear drum, right ear

H66.012  Left ear
H66.013  Bilateral
H66.014  Recurrent, right ear
H66.015  Recurrent, left ear
H66.016  Recurrent, bilateral
H66.017  Recurrent, unspecified ear
H66.019  Unspecified ear

382.02   Otitis media, acute, purulent 
with associated condition (code 
underlying con dition first)

H67.1  Otitis media in diseases classified elsewhere, right ear
H67.2  Left ear
H67.3  Bilateral
H67.9  Unspecified ear

382.3  Otitis media, chronic,  purulent H66.3X1  Other chronic suppurative otitis media, right ear
H66.3X2  Left ear  
H66.3X3  Bilateral
H66.3X9  Unspecified ear
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Continuum Model for Otitis Media
The following continuum model from Coding for Pediatrics 2014 has been devised to express the various levels of service 
for otitis media. This model demonstrates the cumulative effect of the key criteria for each level of service using a single 
diagnosis as the common denominator. It also shows the importance of other variables, such as patient age, duration and 
severity of illness, social contexts, and comorbid conditions that often have key roles in pediatric cases.

Quick Reference for Codes Used in Continuum for Otitis Media

E/M Code Level History Examination MDM Time

99211a NA NA NA 5 minutes

99212 Problem-focused Problem-focused Straightforward 10 minutes

99213 Expanded problem-
focused

Expanded problem-
focused

Low 15 minutes

99214 Detailed Detailed Moderate 25 minutes

99215 Comprehensive Comprehensive High 40 minutes

Abbreviations: E/M, evaluation and management; MDM; medical decision-making; NA, not applicable.
a Low level E/M service that may not require the presence of a physician. 

Adapted from American Academy of Pediatrics. Coding for Pediatrics 2014: A Manual for Pediatric Documentation and Payment. 19th ed.  
Elk Grove Village, IL: American Academy of Pediatrics; 2014.

Current Procedural Terminology (CPT®) 5-digit codes, nomenclature, and other data are copyright 2013 American Medical Association (AMA).  
All Rights Reserved.
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Acute Ear Infections and Your Child

Next to the common cold, an ear infection is the most common childhood 
illness. In fact, most children have at least one ear infection by the time they 
are 3 years old. Many ear infections clear up without causing any lasting 
problems.
 The following is information from the American Academy of Pediatrics 
about the symptoms, treatments, and possible complications of acute otitis 
media, a common infection of the middle ear.

How do ear infections develop?
The ear has 3 parts—the outer ear, middle ear, and inner ear. A narrow 
channel (eustachian tube) connects the middle ear to the back of the nose. 
When a child has a cold, nose or throat infection, or allergy, the mucus and 
fluid can enter the eustachian tube causing a buildup of fluid in the middle ear. 
If bacteria or a virus infects this fluid, it can cause swelling and pain in the ear. 
This type of ear infection is called acute otitis media (middle ear inflammation).
  Often after the symptoms of acute otitis media clear up, fluid remains in 
the ear, creating another kind of ear problem called otitis media with effusion 
(middle ear fluid). This condition is harder to detect than acute otitis media 
because except for the fluid and usually some mild hearing loss, there is often 
no pain or other symptoms present. This fluid may last several months and, in 
most cases, disappears on its own. The child’s hearing then returns to normal.

Is my child at risk for developing an ear infection?
Risk factors for developing childhood ear infections include
•	 Age. Infants and young children are more likely to get ear infections than 

older children. The size and shape of an infant’s eustachian tube makes 
it easier for an infection to develop. Ear infections occur most often in 
children between 6 months and 3 years of age. Also, the younger a child 
is at the time of the first ear infection, the greater the chance he will have 
repeated infections.

•	 Family history. Ear infections can run in families. Children are more 
likely to have repeated middle ear infections if a parent or sibling also had 
repeated ear infections.

•	 Colds. Colds often lead to ear infections. Children in group child care 
settings have a higher chance of passing their colds to each other because 
they are exposed to more viruses from the other children. 

•	 Tobacco smoke. Children who breathe in someone else’s tobacco smoke 
have a higher risk of developing health problems, including ear infections.

How can I reduce the risk of an ear infection?
Some things you can do to help reduce your child’s risk of getting an ear 
infection are
•	 Breastfeed	instead	of	bottle-feed.	Breastfeeding	may	decrease	the	risk	of	

frequent colds and ear infections.
•	 Keep	your	child	away	from	tobacco	smoke,	especially	in	your	home	or	car.
•	 Throw	away	pacifiers	or	limit	to	daytime	use,	if your child is older than 1 

year. 
•	 Keep	vaccinations	up	to	date.	Vaccines	against	bacteria	(such	as	

pneumococcal vaccine) and viruses (such as influenza vaccine) reduce the 
number of ear infections in children with frequent infections.

What are the symptoms of an ear infection?
Your child may have many symptoms during an ear infection. Talk with your 
pediatrician about the best way to treat your child’s symptoms.
•	 Pain. The most common symptom of an ear infection is pain. Older children 

can tell you that their ears hurt. Younger children may only seem irritable 
and cry. You may notice this more during feedings because sucking and 
swallowing may cause painful pressure changes in the middle ear.

•	 Loss of appetite. Your child may have less of an appetite because of the 
ear pain.

•	 Trouble sleeping. Your child may have trouble sleeping because of the ear 
pain.

•	 Fever. Your child may have a temperature ranging from 100°F (normal) to 
104°F. 
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•	 Ear drainage. You	might	notice	yellow	or	white	fluid,	possibly	blood-
tinged, draining from your child’s ear. The fluid may have a foul odor and 
will	look	different	from	normal	earwax	(which	is	orange-yellow	or	reddish-
brown). Pain and pressure often decrease after this drainage begins, but 
this doesn’t always mean that the infection is going away. If this happens 
it’s not an emergency, but your child will need to see your pediatrician.

•	 Trouble hearing. During and after an ear infection, your child may have 
trouble hearing for several weeks. This occurs because the fluid behind the 
eardrum gets in the way of sound transmission. This is usually temporary 
and clears up after the fluid from the middle ear drains away.

 Important: Your doctor cannot diagnose an ear infection over the phone; 
your child’s eardrum must be examined by your doctor to confirm fluid buildup 
and signs of inflammation.

What causes ear pain?
There are other reasons why your child’s ears may hurt besides an ear 
infection. The following can cause ear pain:
•	 An	infection	of	the	skin	of	the	ear	canal,	often	called	“swimmer’s	ear”
•	 Reduced	pressure	in	the	middle	ear	from	colds	or	allergies
•	 A	sore	throat
•	 Teething	or	sore	gums
•	 Inflammation	of	the	eardrum	alone	during	a	cold	(without	fluid	buildup)

How are ear infections treated?
Because	pain	is	often	the	first	and	most	uncomfortable	symptom	of	an	ear	
infection, it’s important to help comfort your child by giving her pain medicine. 
Acetaminophen	and	ibuprofen	are	over-the-counter	(OTC)	pain	medicines	that	
may	help	decrease	much	of	the	pain.	Be	sure	to	use	the	right	dosage	for	your	
child’s age and size. Don’t give aspirin to your child. It has been associated with 
Reye syndrome, a disease that affects the liver and brain. There are also ear 
drops that may relieve ear pain for a short time. Ask your pediatrician whether 
these drops should be used. There is no need to use OTC cold medicines 
(decongestants and antihistamines), because they don’t help clear up ear 
infections.
 Not all ear infections require antibiotics. Some children who don’t have a 
high fever and aren’t severely ill may be observed without antibiotics. In most 
cases, pain and fever will improve in the first 1 to 2 days.
 If your child is younger than 2 years, has drainage from the ear, has a fever 
higher than 102.5°F, seems to be in a lot of pain, is unable to sleep, isn’t 
eating, or is acting ill, it’s important to call your pediatrician. If your child is 
older than 2 years and your child’s symptoms are mild, you may wait a couple 
of days to see if she improves.
 Your child’s ear pain and fever should improve or go away within 3 days of 
their onset. If your child’s condition doesn’t improve within 3 days, or worsens 
at any time, call your pediatrician. Your pediatrician may wish to see your child 
and may prescribe an antibiotic to take by mouth, if one wasn’t given initially. 
If an antibiotic was already started, your child may need a different antibiotic. 
Be	sure	to	follow	your	pediatrician’s	instructions	closely.

 If an antibiotic was prescribed, make sure your child finishes the entire 
prescription. If you stop the medicine too soon, some of the bacteria that 
caused the ear infection may still be present and cause an infection to start all 
over again.
	 As	the	infection	starts	to	clear	up,	your	child	might	feel	a	“popping”	in	the	
ears. This is a normal sign of healing. Children with ear infections don’t need to 
stay home if they are feeling well, as long as a child care provider or someone 
at school can give them their medicine properly, if needed. If your child needs 
to travel in an airplane, or wants to swim, contact your pediatrician for specific 
instructions.

What are signs of hearing problems?
Because	your	child	can	have	trouble	hearing	without	other	symptoms	of	an	ear	
infection, watch for the following changes in behavior (especially during or after 
a cold):
•	 Talking	more	loudly	or	softly	than	usual
•	 Saying	“huh?”	or	“what?”	more	than	usual
•	 Not	responding	to	sounds
•	 Having	trouble	understanding	speech	in	noisy	rooms
•	 Listening	with	the	TV	or	radio	turned	up	louder	than	usual

 If you think your child may have difficulty hearing, call your pediatrician. 
Being	able	to	hear	and	listen	to	others	talk	helps	a	child	learn	speech	and	
language. This is especially important during the first few years of life.

Are there complications from ear infections?
Although it’s very rare, complications from ear infections can develop, 
including the following:
•	 An	infection	of	the	inner	ear	that	causes	dizziness	and	imbalance	

(labyrinthitis)
•	 An	infection	of	the	skull	behind	the	ear	(mastoiditis)
•	 Scarring	or	thickening	of	the	eardrum
•	 Loss	of	feeling	or	movement	in	the	face	(facial	paralysis)
•	 Permanent	hearing	loss

 It’s normal for children to have several ear infections when they are 
young—even as many as 2 separate infections within a few months. Most ear 
infections that develop in children are minor. Recurring ear infections may be a 
nuisance, but they usually clear up without any lasting problems. With proper 
care	and	treatment,	ear	infections	can	usually	be	managed	successfully.	But,	
if your child has one ear infection after another for several months, you may 
want to talk about other treatment options with your pediatrician.

The information contained in this publication should not be used as a substitute for the medical care and advice 
of your pediatrician. There may be variations in treatment that your pediatrician may recommend based on 
individual facts and circumstances.

The American Academy of Pediatrics is an organization of 60,000 primary care pediatricians, pediatric medical  sub specialists,  
and	pediatric	surgical	specialists	dedicated	to	the	health,	safety,	and	well-being	of	infants,	children,	adolescents,	and	young	adults.	

American Academy of Pediatrics  
Web	site—www.HealthyChildren.org
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Middle Ear Fluid and Your Child

The middle ear is the space behind the eardrum that is usually filled with air. 
When a child has middle ear fluid (otitis media with effusion), it means that a 
watery or mucus-like fluid has collected in the middle ear. Otitis media means 
middle ear inflammation, and effusion means fluid.
 Middle ear fluid is not the same as an ear infection. An ear infection 
occurs when middle ear fluid is infected with viruses, bacteria, or both, often 
during a cold. Children with middle ear fluid have no signs or symptoms of 
infection. Most children don’t have fever or severe pain, but may have mild 
discomfort or trouble hearing. About 90% of children get middle ear fluid at 
some time before age 5.
 The following is information from the American Academy of Pediatrics 
about the causes, symptoms, risk reduction, testing, and treatments for 
middle ear fluid, as well as how middle ear fluid may affect your child’s 
learning.

What causes middle ear fluid?
There is no one cause for middle ear fluid. Often your child’s doctor may not 
know the cause. Middle ear fluid could be caused by
• A past ear infection
• A cold or flu
• Blockage of the eustachian tube (a narrow channel that connects the 

middle ear to the back of the nose)

What are the symptoms of middle ear fluid?
Many healthy children with middle ear fluid have little or no problems. They 
usually get better on their own. Often middle ear fluid is found at a regular 
checkup. Ear discomfort, if present, is usually mild. Your child may be irritable, 
rub his ears, or have trouble sleeping. Other symptoms include hearing loss, 
irritability, sleep problems, clumsiness, speech or language problems, and 
poor school performance. You may notice your child sitting closer to the TV 
or turning the sound up louder than usual. Sometimes it may seem like your 
child isn’t paying attention to you, especially when at the playground or in a 
noisy environment.
 Talk with your child’s doctor if you are concerned about your child’s 
hearing. Keep a record of your child’s ear problems. Write down your child’s 
name, child’s doctor’s name and number, date and type of ear problem or 
infection, treatment, and results. This may help your child’s doctor find the 
cause of the middle ear fluid.

Can middle ear fluid affect my child’s learning?
Some children with middle ear fluid are at risk for delays in speaking or may 
have problems with learning or schoolwork, especially children with
• Permanent hearing loss not caused by middle ear fluid
• Speech and language delays or disorders
• Developmental delay of social and communication skills disorders (for 

example, autism spectrum disorders)
• Syndromes that affect cognitive, speech, and language delays (for 

example, Down syndrome)
• Craniofacial disorders that affect cognitive, speech, and language delays 

(for example, cleft palate)
• Blindness or visual loss that can’t be corrected

 If your child is at risk and has ongoing middle ear fluid, her hearing, 
speech, and language should be checked.

How can I reduce the risk of middle ear fluid?
Children who live with smokers, attend group child care, or use pacifiers have 
more ear infections. Because some children who have middle ear infections 
later get middle ear fluid, you may want to
• Keep your child away from tobacco smoke.
• Keep your child away from children who are sick.
• Throw away pacifiers or limit to daytime use, if your child is older than 1 

year. 

Are there special tests to check for middle ear fluid?
Two tests that can check for middle ear fluid are pneumatic otoscopy and 
tympanometry. A pneumatic otoscope is the recommended test for middle ear 
fluid. With this tool, the doctor looks at the eardrum and uses air to see how 
well the eardrum moves. Tympanometry is another test for middle ear fluid 
that uses sound to see how well the eardrum moves. An eardrum with fluid 
behind it doesn’t move as well as a normal eardrum. Your child must sit still 
for both tests; the tests are painless.
 Because these tests don’t check hearing level, a hearing test may be 
given, if needed. Hearing tests measure how well your child hears. Although 
hearing tests don’t test for middle ear fluid, they can measure if the fluid is 
affecting your child’s hearing level. The type of hearing test given depends on 
your child’s age and ability to participate.
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How can middle ear fluid be treated?
Middle ear fluid can be treated in several ways. Treatment options include 
observation and tube surgery or adenoid surgery. Because a treatment that 
works for one child may not work for another, your child’s doctor can help you 
decide which treatment is best for your child and when you should see an 
ear, nose, and throat (ENT) specialist. If one treatment doesn’t work, another 
treatment can be tried. Ask your child’s doctor or ENT specialist about the 
costs, advantages, and disadvantages of each treatment.

When should middle ear fluid be treated?
Your child is more likely to need treatment for middle ear fluid if she has any 
of the following:
• Conditions placing her at risk for developmental delays (see “Can middle 

ear fluid affect my child’s learning?”)
• Fluid in both ears, especially if present more than 3 months 
• Hearing loss or other significant symptoms (see “What are the symptoms 

of middle ear fluid?”)

What treatments are not recommended?
A number of treatments are not recommended for young children with middle 
ear fluid.
• Medicines not recommended include antibiotics, decongestants, 

antihistamines, and steroids (by mouth or in nasal sprays). All of these 
have side effects and do not cure middle ear fluid.

• Surgical treatments not recommended include myringotomy (draining 
of fluid without placing a tube) and tonsillectomy (removal of the tonsils). 
If your child’s doctor or ENT specialist suggests one of these surgeries, it 
may be for another medical reason. Ask your doctor why your child needs 
the surgery. 

What about other treatment options?
There is no evidence that complementary and alternative medicine treatments 
or that treatment for allergies works to decrease middle ear fluid. Some of 
these treatments may be harmful and many are expensive.

The information contained in this publication should not be used as a substitute for the medical care and advice 
of your pediatrician. There may be variations in treatment that your pediatrician may recommend based on 
individual facts and circumstances.

The American Academy of Pediatrics is an organization of 60,000 primary care pediatricians, pediatric medical subspecialists,  
and pediatric surgical specialists dedicated to the health, safety, and well-being of infants, children, adolescents, and young adults. 

American Academy of Pediatrics  
Web site— www.healthychildren.org
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Clinical Practice Guideline for the Diagnosis and
Management of Acute Bacterial Sinusitis in Children
Aged 1 to 18 Years

abstract
OBJECTIVE: To update the American Academy of Pediatrics clinical
practice guideline regarding the diagnosis and management of acute
bacterial sinusitis in children and adolescents.

METHODS: Analysis of the medical literature published since the last
version of the guideline (2001).

RESULTS: The diagnosis of acute bacterial sinusitis is made when a child
with an acute upper respiratory tract infection (URI) presents with (1)
persistent illness (nasal discharge [of any quality] or daytime cough or
both lasting more than 10 days without improvement), (2) a worsening
course (worsening or new onset of nasal discharge, daytime cough, or
fever after initial improvement), or (3) severe onset (concurrent fever
[temperature ≥39°C/102.2°F] and purulent nasal discharge for at least
3 consecutive days). Clinicians should not obtain imaging studies of any
kind to distinguish acute bacterial sinusitis from viral URI, because they
do not contribute to the diagnosis; however, a contrast-enhanced
computed tomography scan of the paranasal sinuses should be
obtained whenever a child is suspected of having orbital or central
nervous system complications. The clinician should prescribe antibiotic
therapy for acute bacterial sinusitis in children with severe onset or
worsening course. The clinician should either prescribe antibiotic
therapy or offer additional observation for 3 days to children with
persistent illness. Amoxicillin with or without clavulanate is the first-
line treatment of acute bacterial sinusitis. Clinicians should reassess
initial management if there is either a caregiver report of worsening
(progression of initial signs/symptoms or appearance of new signs/
symptoms) or failure to improve within 72 hours of initial management.
If the diagnosis of acute bacterial sinusitis is confirmed in a child with
worsening symptoms or failure to improve, then clinicians may change
the antibiotic therapy for the child initially managed with antibiotic or
initiate antibiotic treatment of the child initially managed with
observation.

CONCLUSIONS: Changes in this revision include the addition of a clin-
ical presentation designated as “worsening course,” an option to treat
immediately or observe children with persistent symptoms for 3 days
before treating, and a review of evidence indicating that imaging is
not necessary in children with uncomplicated acute bacterial sinus-
itis. Pediatrics 2013;132:e262–e280
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INTRODUCTION

Acute bacterial sinusitis is a common
complication of viral upper respiratory
infection (URI) or allergic inflammation.
Using stringent criteria to define acute
sinusitis, it has been observed that be-
tween 6% and 7% of children seeking
care for respiratory symptoms has an
illness consistent with this definition.1–4

This clinical practice guideline is a re-
vision of the clinical practice guideline
published by the American Academy of
Pediatrics (AAP) in 2001.5 It has been
developed by a subcommittee of the
Steering Committee on Quality Improve-
ment and Management that included
physicians with expertise in the fields of
primary care pediatrics, academic gen-
eral pediatrics, family practice, allergy,
epidemiology and informatics, pediatric
infectious diseases, pediatric otolaryn-
gology, radiology, and pediatric emer-
gency medicine. None of the participants
had financial conflicts of interest, and
only money from the AAP was used to
fund the development of the guideline.
The guideline will be reviewed in 5 years
unless new evidence emerges that
warrants revision sooner.

The guideline is intended for use in
a variety of clinical settings (eg, office,
emergency department, hospital) by

clinicians who treat pediatric patients.
The data on which the recom-
mendations are based are included in
a companion technical report, pub-
lished in the electronic pages.6 The
Partnership for Policy Implementation
has developed a series of definitions
using accepted health information
technology standards to assist in the
implementation of this guideline in
computer systems and quality mea-
surement efforts. This document is
available at: http://www2.aap.org/in-
formatics/PPI.html.

This revision focuses on the diagnosis
and management of acute sinusitis in
children between 1 and 18 years of age.
It does not apply to children with sub-
acute or chronic sinusitis. Similar to the
previous guideline, this document does
not consider neonates and children
younger than 1 year or children with
anatomic abnormalities of the sinuses,
immunodeficiencies, cystic fibrosis, or
primary ciliary dyskinesia. The most
significant areas of change from the
2001 guideline are in the addition of
a clinical presentation designated as
“worsening course,” inclusion of new
data on the effectiveness of antibiotics
in children with acute sinusitis,4 and
a review of evidence indicating that

imaging is not necessary to identify
those children who will benefit from
antimicrobial therapy.

METHODS

The Subcommittee on Management of
Sinusitis met in June 2009 to identify
research questions relevant to guide-
line revision. The primary goal was to
update the 2001 report by identifying
and reviewing additional studies of
pediatric acute sinusitis that have
been performed over the past decade.

Searches of PubMed were performed
by using the same search term as in
the 2001 report. All searches were
limited to English-language and human
studies. Three separate searches were
performed to maximize retrieval of the
most recent and highest-quality evi-
dence for pediatric sinusitis. The first
limited results to all randomized
controlled trials (RCTs) from 1966 to
2009, the second to all meta-analyses
from 1966 to 2009, and the third to
all pediatric studies (limited to ages
<18 years) published since the last
technical report (1999–2009). Addi-
tionally, the Web of Science was que-
ried to identify studies that cited the
original AAP guidelines. This literature
search was replicated in July 2010

FIGURE 1
Levels of recommendations. Rec, recommendation.
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and November 2012 to capture re-
cently published studies. The com-
plete results of the literature review
are published separately in the tech-
nical report.6 In summary, 17 ran-
domized studies of sinusitis in
children were identified and reviewed.
Only 3 trials met inclusion criteria.
Because of significant heterogeneity
among these studies, formal meta-
analyses were not pursued.

The results from the literature review
were used to guide development of the
key action statements included in this
document. These action statements
were generated by using BRIDGE-Wiz
(Building Recommendations in a Devel-
opers Guideline Editor, Yale School of
Medicine, New Haven, CT), an interactive
software tool that leads guideline de-
velopment through a series of ques-
tions that are intended to create a more
actionable set of key action statements.7

BRIDGE-Wiz also incorporates the quality
of available evidence into the final de-
termination of the strength of each
recommendation.

The AAP policy statement “Classifying
Recommendations for Clinical Practice
Guidelines” was followed in designating

levels of recommendations (Fig 1).8

Definitions of evidence-based state-
ments are provided in Table 1. This
guideline was reviewed by multiple
groups in the AAP and 2 external
organizations. Comments were com-
piled and reviewed by the subcom-
mittee, and relevant changes were
incorporated into the guideline.

KEY ACTION STATEMENTS

Key Action Statement 1

Clinicians should make a pre-
sumptive diagnosis of acute bacterial
sinusitis when a child with an acute
URI presents with the following:

� Persistent illness, ie, nasal dis-
charge (of any quality) or daytime
cough or both lasting more than
10 days without improvement;

OR

� Worsening course, ie, worsen-
ing or new onset of nasal dis-
charge, daytime cough, or
fever after initial improvement;

OR

� Severe onset, ie, concurrent fe-
ver (temperature ≥39°C/102.2°F)
and purulent nasal discharge for
at least 3 consecutive days (Evi-
dence Quality: B; Recommenda-
tion).

KAS Profile 1

Aggregate evidence quality: B

Benefit Diagnosis allows decisions regarding management to be made. Children
likely to benefit from antimicrobial therapy will be identified.

Harm Inappropriate diagnosis may lead to unnecessary treatment. A missed
diagnosis may lead to persistent infection or complications

Cost Inappropriate diagnosis may lead to unnecessary cost of antibiotics. A
missed diagnosis leads to cost of persistent illness (loss of time from
school and work) or cost of caring for complications.

Benefits-harm assessment Preponderance of benefit.
Value judgments None.
Role of patient preference Limited.
Intentional vagueness None.
Exclusions Children aged <1 year or older than 18 years and with underlying

conditions.
Strength Recommendation.

TABLE 1 Guideline Definitions for Evidence-Based Statements

Statement Definition Implication

Strong recommendation A strong recommendation in favor of a particular action is made
when the anticipated benefits of the recommended
intervention clearly exceed the harms (as a strong
recommendation against an action is made when the
anticipated harms clearly exceed the benefits) and the quality
of the supporting evidence is excellent. In some clearly
identified circumstances, strong recommendations may be
made when high-quality evidence is impossible to obtain and
the anticipated benefits strongly outweigh the harms.

Clinicians should follow a strong recommendation unless
a clear and compelling rationale for an alternative approach
is present.

Recommendation A recommendation in favor of a particular action is made when
the anticipated benefits exceed the harms but the quality of
evidence is not as strong. Again, in some clearly identified
circumstances, recommendations may be made when high-
quality evidence is impossible to obtain but the anticipated
benefits outweigh the harms.

Clinicians would be prudent to follow a recommendation, but
should remain alert to new information and sensitive to
patient preferences.

Option Options define courses that may be taken when either the quality
of evidence is suspect or carefully performed studies have
shown little clear advantage to one approach over another.

Clinicians should consider the option in their decision-making,
and patient preference may have a substantial role.

No recommendation No recommendation indicates that there is a lack of pertinent
published evidence and that the anticipated balance of
benefits and harms is presently unclear.

Clinicians should be alert to new published evidence that
clarifies the balance of benefit versus harm.
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The purpose of this action statement is
to guide the practitioner in making
a diagnosis of acute bacterial sinusitis
on the basis of stringent clinical cri-
teria. To develop criteria to be used in
distinguishing episodes of acute bac-
terial sinusitis from other common
respiratory infections, it is helpful to
describe the features of an un-
complicated viral URI. Viral URIs are
usually characterized by nasal symp-
toms (discharge and congestion/
obstruction) or cough or both. Most
often, the nasal discharge begins as
clear and watery. Often, however, the
quality of nasal discharge changes
during the course of the illness. Typi-
cally, the nasal discharge becomes
thicker and more mucoid and may
become purulent (thick, colored, and
opaque) for several days. Then the
situation reverses, with the purulent
discharge becoming mucoid and then
clear again or simply resolving. The
transition from clear to purulent to
clear again occurs in uncomplicated
viral URIs without the use of antimi-
crobial therapy.

Fever, when present in uncomplicated
viral URI, tends to occur early in the
illness, often in concert with other
constitutional symptoms such as
headache and myalgias. Typically, the
fever and constitutional symptoms
disappear in the first 24 to 48 hours,
and the respiratory symptoms become
more prominent (Fig 2).

The course of most uncomplicated viral
URIs is 5 to 7 days.9–12 As shown in Fig 2,
respiratory symptoms usually peak in
severity by days 3 to 6 and then begin
to improve; however, resolving symp-
toms and signs may persist in some
patients after day 10.9,10

Symptoms of acute bacterial sinusitis
and uncomplicated viral URI overlap
considerably, and therefore it is their
persistence without improvement
that suggests a diagnosis of acute
sinusitis.9,10,13 Such symptoms include

nasal discharge (of any quality: thick
or thin, serous, mucoid, or purulent)
or daytime cough (which may be
worse at night) or both. Bad breath,
fatigue, headache, and decreased ap-
petite, although common, are not
specific indicators of acute sinusitis.14

Physical examination findings are also
not particularly helpful in distinguish-
ing sinusitis from uncomplicated URIs.
Erythema and swelling of the nasal
turbinates are nonspecific findings.14

Percussion of the sinuses is not useful.
Transillumination of the sinuses is diffi-
cult to perform correctly in children and
has been shown to be unreliable.15,16

Nasopharyngeal cultures do not reliably
predict the etiology of acute bacterial
sinusitis.14,16

Only a minority (∼6%–7%) of children
presenting with symptoms of URI will
meet criteria for persistence.3,4,11 As
a result, before diagnosing acute
bacterial sinusitis, it is important for
the practitioner to attempt to (1) dif-
ferentiate between sequential epi-
sodes of uncomplicated viral URI
(which may seem to coalesce in the
mind of the patient or parent) from
the onset of acute bacterial sinusitis
with persistent symptoms and (2)
establish whether the symptoms are
clearly not improving.

A worsening course of signs and
symptoms, termed “double sickening,”
in the context of a viral URI is another
presentation of acute bacterial sinus-
itis.13,17 Affected children experience
substantial and acute worsening of

respiratory symptoms (nasal dis-
charge or nasal congestion or day-
time cough) or a new fever, often on
the sixth or seventh day of illness,
after initial signs of recovery from an
uncomplicated viral URI. Support for
this definition comes from studies in
children and adults, for whom antibi-
otic treatment of worsening symp-
toms after a period of apparent
improvement was associated with
better outcomes.4

Finally, some children with acute
bacterial sinusitis may present with
severe onset, ie, concurrent high fever
(temperature >39°C) and purulent
nasal discharge. These children usu-
ally are ill appearing and need to be
distinguished from children with un-
complicated viral infections that are
unusually severe. If fever is present in
uncomplicated viral URIs, it tends to
be present early in the illness, usually
accompanied by other constitutional
symptoms, such as headache and
myalgia.9,13,18 Generally, the constitu-
tional symptoms resolve in the first
48 hours and then the respiratory
symptoms become prominent. In most
uncomplicated viral infections, in-
cluding influenza, purulent nasal dis-
charge does not appear for several
days. Accordingly, it is the concurrent
presentation of high fever and puru-
lent nasal discharge for the first 3 to
4 days of an acute URI that helps to
define the severe onset of acute bac-
terial sinusitis.13,16,18 This presentation
in children is the corollary to acute
onset of headache, fever, and facial
pain in adults with acute sinusitis.

Allergic and nonallergic rhinitis are
predisposing causes of some cases of
acute bacterial sinusitis in childhood.
In addition, at their onset, these con-
ditions may be mistaken for acute
bacterial sinusitis. A family history of
atopic conditions, seasonal occur-
rences, or occurrences with exposure
to common allergens and other

FIGURE 2
Uncomplicated viral URI.
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allergic diatheses in the index patient
(eczema, atopic dermatitis, asthma)
may suggest the presence of non-
infectious rhinitis. The patient may
have complaints of pruritic eyes and
nasal mucosa, which will provide
a clue to the likely etiology of the
condition. On physical examination,
there may be a prominent nasal
crease, allergic shiners, cobblestoning
of the conjunctiva or pharyngeal wall,
or pale nasal mucosa as other indi-
cators of the diagnosis.

Key Action Statement 2A

Clinicians should not obtain imag-
ing studies (plain films, contrast-
enhanced computed tomography
[CT], MRI, or ultrasonography) to
distinguish acute bacterial sinusi-
tis from viral URI (Evidence Quality:
B; Strong Recommendation).

The purpose of this key action state-
ment is to discourage the practitioner
from obtaining imaging studies in
children with uncomplicated acute
bacterial sinusitis. As emphasized in
Key Action Statement 1, acute bacterial
sinusitis in children is a diagnosis that
is made on the basis of stringent
clinical criteria that describe signs,
symptoms, and temporal patterns of
a URI. Although historically imaging
has been used as a confirmatory
or diagnostic modality in children

suspected to have acute bacterial si-
nusitis, it is no longer recommended.

The membranes that line the nose are
continuous with the membranes
(mucosa) that line the sinus cavities,
the middle ear, the nasopharynx, and
the oropharynx. When an individual
experiences a viral URI, there is in-
flammation of the nasal mucosa and,
often, the mucosa of the middle ear
and paranasal sinuses as well. The
continuity of the mucosa of the upper
respiratory tract is responsible for the
controversy regarding the usefulness
of images of the paranasal sinuses in
contributing to a diagnosis of acute
bacterial sinusitis.

As early as the 1940s, observations
were made regarding the frequency of
abnormal sinus radiographs in healthy
children without signs or symptoms of

current respiratory disease.19 In ad-
dition, several investigators in the
1970s and 1980s observed that children
with uncomplicated viral URI had fre-
quent abnormalities of the paranasal
sinuses on plain radiographs.20–22 These
abnormalities were the same as those
considered to be diagnostic of acute
bacterial sinusitis (diffuse opacification,
mucosal swelling of at least 4 mm, or
an air-fluid level).16

As technology advanced and CT scan-
ning of the central nervous system and

skull became prevalent, several stud-
ies reported on incidental abnormali-
ties of the paranasal sinuses that were
observed in children.23,24 Gwaltney
et al25 showed striking abnormalities
(including air-fluid levels) in sinus
CT scans of young adults with un-
complicated colds. Manning et al26

evaluated children undergoing either
CT or MRI of the head for indications
other than respiratory complaints or
suspected sinusitis. Each patient un-
derwent rhinoscopy and otoscopy be-
fore imaging and each patient’s
parent was asked to fill out a ques-
tionnaire regarding recent symptoms
of URI. Sixty-two percent of patients
overall had physical findings or his-
tory consistent with an upper re-
spiratory inflammatory process, and
55% of the total group showed some
abnormalities on sinus imaging; 33%
showed pronounced mucosal thick-
ening or an air-fluid level. Gordts
et al27 made similar observations in
children undergoing MRI. Finally,
Kristo et al28 performed MRI in chil-
dren with URIs and confirmed the high
frequency (68%) of major abnormali-
ties seen in the paranasal sinuses.

In summary, when the paranasal
sinuses are imaged, either with plain
radiographs, contrast-enhanced CT, or
MRI in children with uncomplicated
URI, the majority of studies will be
significantly abnormal with the same
kind of findings that are associated
with bacterial infection of the sinuses.
Accordingly, although normal radio-
graphs or CT or MRI results can ensure
that a patient with respiratory symp-
toms does not have acute bacterial
sinusitis, an abnormal image cannot
confirm the diagnosis. Therefore, it is
not necessary to perform imaging in
children with uncomplicated episodes
of clinical sinusitis. Similarly, the high
likelihood of an abnormal imaging
result in a child with an uncomplicated
URI indicates that radiographic studies

KAS Profile 2A

Aggregate evidence quality: B; overwhelmingly consistent evidence from observational studies.

Benefit Avoids exposure to radiation and costs of studies. Avoids
unnecessary therapy for false-positive diagnoses.

Harm None.
Cost Avoids cost of imaging.
Benefits-harm assessment Exclusive benefit.
Value judgments Concern for unnecessary radiation and costs.
Role of patient preference Limited. Parents may value a negative study and avoidance of

antibiotics as worthy of radiation but panel disagrees.
Intentional vagueness None.
Exclusions Patients with complications of sinusitis.
Strength Strong recommendation.
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not be performed in an attempt to
eliminate the diagnosis of sinusitis.

Key Action Statement 2B

Clinicians should obtain a contrast-
enhanced CT scan of the paranasal
sinuses and/or an MRI with con-
trast whenever a child is suspected
of having orbital or central nervous
system complications of acute bac-
terial sinusitis (Evidence Quality: B;
Strong Recommendation).

The purpose of this key action state-
ment is to have the clinician obtain
contrast-enhanced CT images when
children are suspected of having se-
rious complications of acute bacterial
sinusitis. The most common complica-
tion of acute sinusitis involves the orbit
in children with ethmoid sinusitis
who are younger than 5 years.29–31

Orbital complications should be sus-
pected when the child presents with
a swollen eye, especially if accompa-
nied by proptosis or impaired function
of the extraocular muscles. Orbital
complications of acute sinusitis have
been divided into 5 categories: sym-
pathetic effusion, subperiosteal ab-
scess, orbital cellulitis, orbital abscess,
and cavernous sinus thrombosis.32 Al-
though sympathetic effusion (inflam-
matory edema) is categorized as an

orbital complication, the site of in-
fection remains confined to the sinus
cavities; eye swelling is attributable
to the impedance of venous drain-
age secondary to congestion within
the ethmoid sinuses. Alternative
terms for sympathetic effusion (in-
flammatory edema) are preseptal or
periorbital cellulitis. The remaining
“true” orbital complications are best
visualized by contrast-enhanced CT
scanning.

Intracranial complications of acute si-
nusitis, which are substantially less
common than orbital complications, are
more serious, with higher morbidity
and mortality than those involving the
orbit. Intracranial complications should
be suspected in the patient who pres-
ents with a very severe headache,
photophobia, seizures, or other focal
neurologic findings. Intracranial com-
plications include subdural empyema,
epidural empyema, venous thrombosis,
brain abscess, and meningitis.29 Typi-
cally, patients with intracranial compli-
cations of acute bacterial sinusitis are
previously healthy adolescent males
with frontal sinusitis.33,34

There have been no head-to-head
comparisons of the diagnostic accu-
racy of contrast-enhanced CT scanning
to MRI with contrast in the evaluation

of orbital and intracranial complica-
tions of sinusitis in children. In gen-
eral, the contrast-enhanced CT scan
has been the preferred imaging study
when complications of sinusitis are
suspected.35,36 However, there are
documented cases in which a contrast-
enhanced CT scan has not revealed
the abnormality responsible for the
clinical presentation and the MRI with
contrast has, especially for intra-
cranial complications and rarely for
orbital complications.37,38 Accordingly,
the most recent appropriateness cri-
teria from the American College of
Radiology endorse both MRI with
contrast and contrast-enhanced CT as
complementary examinations when
evaluating potential complications of
sinusitis.35 The availability and speed of
obtaining the contrast-enhanced CT are
desirable; however, there is increasing
concern regarding exposure to radia-
tion. The MRI, although very sensitive,
takes longer than the contrast-
enhanced CT and often requires seda-
tion in young children (which carries
its own risks). In older children and
adolescents who may not require se-
dation, MRI with contrast, if available,
may be preferred when intracranial
complications are likely. Furthermore,
MRI with contrast should be performed
when there is persistent clinical con-
cern or incomplete information has
been provided by the contrast-
enhanced CT scan.

Key Action Statement 3

Initial Management of Acute Bacterial
Sinusitis

3A: “Severe onset and worsening
course” acute bacterial sinusitis.
The clinician should prescribe an-
tibiotic therapy for acute bacterial
sinusitis in children with severe
onset or worsening course (signs,
symptoms, or both) (Evidence
Quality: B; Strong Recommenda-
tion).

KAS Profile 2B

Aggregate evidence quality: B; overwhelmingly consistent evidence from observational studies.

Benefit Determine presence of abscesses, which may require surgical
intervention; avoid sequelae because of appropriate aggressive
management.

Harm Exposure to ionizing radiation for CT scans; need for sedation for
MRI.

Cost Direct cost of studies.
Benefits-harm assessment Preponderance of benefit.
Value judgments Concern for significant complication that may be unrecognized

and, therefore, not treated appropriately.
Role of patient preference Limited.
Intentional vagueness None.
Exclusions None.
Strength Strong recommendation.
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3B: “Persistent illness.” The clini-
cian should either prescribe anti-
biotic therapy OR offer additional
outpatient observation for 3 days
to children with persistent illness
(nasal discharge of any quality or
cough or both for at least 10 days
without evidence of improvement)
(Evidence Quality: B; Recommenda-
tion).

The purpose of this section is to offer
guidance on initial management of
persistent illness sinusitis by helping
clinicians choose between the follow-
ing 2 strategies:

1. Antibiotic therapy, defined as initial
treatment of acute bacterial sinusitis
with antibiotics, with the intent of
starting antibiotic therapy as soon
as possible after the encounter.

2. Additional outpatient observation, de-
fined as initial management of acute
bacterial sinusitis limited to contin-
ued observation for 3 days, with com-
mencement of antibiotic therapy if
either the child does not improve
clinically within several days of diag-
nosis or if there is clinical worsening
of the child’s condition at any time.

In contrast to the 2001 AAP guideline,5

which recommended antibiotic therapy
for all children diagnosed with acute
bacterial sinusitis, this guideline allows
for additional observation of children
presenting with persistent illness (na-
sal discharge of any quality or daytime
cough or both for at least 10 days
without evidence of improvement). In
both guidelines, however, children pre-
senting with severe or worsening ill-
ness (which was not defined explicitly
in the 2001 guideline5) are to receive
antibiotic therapy. The rationale for this
approach (Table 2) is discussed below.

Antibiotic Therapy for Acute Bacterial
Sinusitis

In the United States, antibiotics are
prescribed for 82% of children with
acute sinusitis.39 The rationale for
antibiotic therapy of acute bacterial
sinusitis is based on the recovery of
bacteria in high density (≥104 colony-
forming units/mL) in 70% of maxillary
sinus aspirates obtained from chil-
dren with a clinical syndrome char-
acterized by persistent nasal discharge,
daytime cough, or both.16,40 Children
who present with severe-onset acute
bacterial sinusitis are presumed to
have bacterial infection, because a
temperature of at least 39°C/102.2°F
coexisting for at least 3 consecutive
days with purulent nasal discharge is
not consistent with the well-documented
pattern of acute viral URI. Similarly,
children with worsening-course acute
bacterial sinusitis have a clinical course
that is also not consistent with the
steady improvement that character-
izes an uncomplicated viral URI.9,10

KAS Profile 3A

Aggregate evidence quality: B; randomized controlled trials with limitations.

Benefit Increase clinical cures, shorten illness duration, and may
prevent suppurative complications in a high-risk patient
population.

Harm Adverse effects of antibiotics.
Cost Direct cost of therapy.
Benefits-harm assessment Preponderance of benefit.
Value judgments Concern for morbidity and possible complications

if untreated.
Role of patient preference Limited.
Intentional vagueness None.
Exclusions None.
Strength Strong recommendation.

KAS Profile 3B

Aggregate evidence quality: B; randomized controlled trials with limitations.

Benefit Antibiotics increase the chance of improvement or cure at 10 to
14 days (number needed to treat, 3–5); additional
observation may avoid the use of antibiotics with attendant
cost and adverse effects.

Harm Antibiotics have adverse effects (number needed to harm, 3)
and may increase bacterial resistance. Observation may
prolong illness and delay start of needed antibiotic therapy.

Cost Direct cost of antibiotics as well as cost of adverse
reactions; indirect costs of delayed recovery when
observation is used.

Benefits-harm assessment Preponderance of benefit (because both antibiotic therapy and
additional observation with rescue antibiotic, if needed, are
appropriate management).

Value judgments Role for additional brief observation period for selected children
with persistent illness sinusitis, similar to what is
recommended for acute otitis media, despite the lack of
randomized trials specifically comparing additional
observation with immediate antibiotic therapy and longer
duration of illness before presentation.

Role of patient preference Substantial role in shared decision-making that should
incorporate illness severity, child’s quality of life, and
caregiver values and concerns.

Intentional vagueness None.
Exclusions Children who are excluded from randomized clinical trials of

acute bacterial sinusitis, as defined in the text.
Strength Recommendation.
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Three RCTs have compared antibiotic
therapy with placebo for the initial
management of acute bacterial sinusitis
in children. Two trials by Wald et al4,41

found an increase in cure or improve-
ment after antibiotic therapy compared
with placebo with a number needed to
treat of 3 to 5 children. Most children in
these studies had persistent acute
bacterial sinusitis, but children with
severe or worsening illness were also
included. Conversely, Garbutt et al,42

who studied only children with persis-
tent acute bacterial sinusitis, found no
difference in outcomes for antibiotic
versus placebo. Another RCT by Kristo
et al,43 often cited as showing no benefit
from antibiotics for acute bacterial si-
nusitis, will not be considered further
because of methodologic flaws, in-
cluding weak entry criteria and in-
adequate dosing of antibiotic treatment.

The guideline recommends antibiotic
therapy for severe or worsening acute
bacterial sinusitis because of the ben-
efits revealed in RCTs4,41 and a theo-
retically higher risk of suppurative
complications than for children who
present with persistent symptoms. Or-
bital and intracranial complications of
acute bacterial sinusitis have not been
observed in RCTs, even when placebo
was administered; however, sample
sizes have inadequate power to pre-
clude an increased risk. This risk,
however, has caused some investigators
to exclude children with severe acute
bacterial sinusitis from trial entry.42

Additional Observation for Persistent
Onset Acute Bacterial Sinusitis

The guideline recommends either anti-
biotic therapy or an additional brief
period of observation as initial man-
agement strategies for children with
persistent acute bacterial sinusitis be-
cause, although there are benefits to
antibiotic therapy (number needed to
treat, 3–5), some children improve on
their own, and the risk of suppurative

complications is low.4,41 Symptoms of
persistent acute bacterial sinusitis may
be mild and have varying effects on
a given child’s quality of life, ranging
from slight (mild cough, nasal dis-
charge) to significant (sleep disturbance,
behavioral changes, school or child care
absenteeism). The benefits of antibiotic
therapy in some trials4,41 must also be
balanced against an increased risk of
adverse events (number need to harm,
3), most often self-limited diarrhea, but
also including occasional rash.4

Choosing between antibiotic therapy or
additional observation for initial man-
agement of persistent illness sinusitis
presents an opportunity for shared
decision-making with families (Table 2).
Factors that might influence this de-
cision include symptom severity, the
child’s quality of life, recent antibiotic
use, previous experience or outcomes
with acute bacterial sinusitis, cost of
antibiotics, ease of administration, care-
giver concerns about potential adverse
effects of antibiotics, persistence of re-
spiratory symptoms, or development of
complications. Values and preferences
expressed by the caregiver should be
taken into consideration (Table 3).

Children with persistent acute bacterial
sinusitis who received antibiotic therapy
in the previous 4 weeks, those with
concurrent bacterial infection (eg,
pneumonia, suppurative cervical adeni-
tis, group A streptococcal pharyngitis, or
acute otitis media), those with actual or

suspected complications of acute bac-
terial sinusitis, or those with underlying
conditions should generally be managed
with antibiotic therapy. The latter group
includes children with asthma, cystic
fibrosis, immunodeficiency, previous si-
nus surgery, or anatomic abnormalities
of the upper respiratory tract.

Limiting antibiotic use in children with
persistent acute bacterial sinusitis who
may improve on their own reduces
common antibiotic-related adverse
events, such as diarrhea, diaper der-
matitis, and skin rash. The most recent
RCT of acute bacterial sinusitis in
children4 found adverse events of 44%
with antibiotic and 14% with placebo.

Limiting antibiotics may also reduce
the prevalence of resistant bacterial
pathogens. Although this is always
a desirable goal, no increase in re-
sistant bacterial species was observed
within the group of children treated
with a single course of antimicrobial
agents (compared with those receiving
placebo) in 2 recent large studies of
antibiotic versus placebo for children
with acute otitis media.44,45

Key Action Statement 4

Clinicians should prescribe amoxi-
cillin with or without clavulanate
as first-line treatment when a de-
cision has been made to initiate
antibiotic treatment of acute bac-
terial sinusitis (Evidence Quality: B;
Recommendation).

KAS Profile 4

Aggregate evidence quality: B; randomized controlled trials with limitations.

Benefit Increase clinical cures with narrowest spectrum drug; stepwise increase in
broadening spectrum as risk factors for resistance increase.

Harm Adverse effects of antibiotics including development of hypersensitivity.
Cost Direct cost of antibiotic therapy.
Benefits-harm assessment Preponderance of benefit.
Value judgments Concerns for not encouraging resistance if possible.
Role of patient preference Potential for shared decision-making that should incorporate the caregiver’s

experiences and values.
Intentional vagueness None.
Exclusions May include allergy or intolerance.
Strength Recommendation.
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The purpose of this key action state-
ment is to guide the selection of an-
timicrobial therapy once the diagnosis
of acute bacterial sinusitis has been
made. The microbiology of acute
bacterial sinusitis was determined
nearly 30 years ago through direct
maxillary sinus aspiration in children
with compatible signs and symptoms.
The major bacterial pathogens re-
covered at that time were Strepto-
coccus pneumoniae in approximately
30% of children and nontypeable
Haemophilus influenzae and Morax-
ella catarrhalis in approximately 20%
each.16,40 Aspirates from the remain-
ing 25% to 30% of children were
sterile.

Maxillary sinus aspiration is rarely
performed at the present time unless
the course of the infection is unusually
prolonged or severe. Although some
authorities have recommended obtain-
ing cultures from the middle meatus to
determine the cause of a maxillary si-
nus infection, there are no data in
children with acute bacterial sinusitis
that have compared such cultures with
cultures of a maxillary sinus aspirate.
Furthermore, there are data indi-
cating that the middle meatus in
healthy children is commonly colonized

with S pneumoniae, H influenzae, and
M catarrhalis.46

Recent estimates of the microbiology
of acute sinusitis have, of necessity,
been based primarily on that of acute
otitis media (AOM), a condition with
relatively easy access to infective flu-
id through performance of tympano-
centesis and one with a similar
pathogenesis to acute bacterial si-
nusitis.47,48 The 3 most common bac-
terial pathogens recovered from the
middle ear fluid of children with AOM
are the same as those that have been
associated with acute bacterial si-
nusitis: S pneumoniae, nontypeable H
influenzae, and M catarrhalis.49 The
proportion of each has varied from
study to study depending on criteria
used for diagnosis of AOM, patient
characteristics, and bacteriologic
techniques. Recommendations since
the year 2000 for the routine use in
infants of 7-valent and, more recently,
13-valent pneumococcal conjugate
vaccine (PCV-13) have been associated
with a decrease in recovery of S
pneumoniae from ear fluid of children
with AOM and a relative increase in
the incidence of infections attribut-
able to H influenzae.50 Thus, on the
basis of the proportions of bacteria

found in middle ear infections, it is es-
timated that S pneumoniae and H
influenzae are currently each respon-
sible for approximately 30% of cases of
acute bacterial sinusitis in children, and
M catarrhalis is responsible for ap-
proximately 10%. These percentages
are contingent on the assumption that
approximately one-quarter of aspirates
of maxillary sinusitis would still be
sterile, as reported in earlier studies.
Staphylococcus aureus is rarely iso-
lated from sinus aspirates in children
with acute bacterial sinusitis, and with
the exception of acute maxillary sinusi-
tis associated with infections of dental
origin,51 respiratory anaerobes are also
rarely recovered.40,52 Although S aureus
is a very infrequent cause of acute
bacterial sinusitis in children, it is
a significant pathogen in the orbital and
intracranial complications of sinusitis.
The reasons for this discrepancy are
unknown.

Antimicrobial susceptibility patterns
for S pneumoniae vary considerably
from community to community. Iso-
lates obtained from surveillance cen-
ters nationwide indicate that, at the
present time, 10% to 15% of upper
respiratory tract isolates of S pneu-
moniae are nonsusceptible to penicil-
lin53,54; however, values for penicillin
nonsusceptibility as high as 50% to
60% have been reported in some
areas.55,56 Of the organisms that are
resistant, approximately half are highly
resistant to penicillin and the remain-
ing half are intermediate in resis-
tance. 53,54,56–59 Between 10% and 42%
of H influenzae56–59 and close to 100%
of M catarrhalis are likely to be
β-lactamase positive and nonsus-
ceptible to amoxicillin. Because of
dramatic geographic variability in the
prevalence of β-lactamase–positive H
influenzae, it is extremely desirable for
the practitioner to be familiar with lo-
cal patterns of susceptibility. Risk fac-
tors for the presence of organisms

TABLE 2 Recommendations for Initial Use of Antibiotics for Acute Bacterial Sinusitis

Clinical Presentation Severe Acute
Bacterial Sinusitisa

Worsening Acute
Bacterial Sinusitisb

Persistent Acute
Bacterial Sinusitisc

Uncomplicated acute bacterial
sinusitis without coexisting
illness

Antibiotic therapy Antibiotic therapy Antibiotic therapy or
additional observation
for 3 daysd

Acute bacterial sinusitis with
orbital or intracranial
complications

Antibiotic therapy Antibiotic therapy Antibiotic therapy

Acute bacterial sinusitis with
coexisting acute otitis media,
pneumonia, adenitis, or
streptococcal pharyngitis

Antibiotic therapy Antibiotic therapy Antibiotic therapy

a Defined as temperature ≥39°C and purulent (thick, colored, and opaque) nasal discharge present concurrently for at
least 3 consecutive days.
b Defined as nasal discharge or daytime cough with sudden worsening of symptoms (manifested by new-onset fever ≥38°
C/100.4°F or substantial increase in nasal discharge or cough) after having experienced transient improvement of
symptoms.
c Defined as nasal discharge (of any quality), daytime cough (which may be worse at night), or both, persisting for >10
days without improvement.
d Opportunity for shared decision-making with the child’s family; if observation is offered, a mechanism must be in place
to ensure follow-up and begin antibiotics if the child worsens at any time or fails to improve within 3 days of observation.
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likely to be resistant to amoxicillin in-
clude attendance at child care, receipt
of antimicrobial treatment within the
previous 30 days, and age younger
than 2 years.50,55,60

Amoxicillin remains the antimicrobial
agent of choice for first-line treatment
of uncomplicated acute bacterial si-
nusitis in situations in which antimi-
crobial resistance is not suspected.
This recommendation is based on
amoxicillin’s effectiveness, safety, ac-
ceptable taste, low cost, and relatively
narrow microbiologic spectrum. For
children aged 2 years or older with
uncomplicated acute bacterial sinusi-
tis that is mild to moderate in degree
of severity who do not attend child
care and who have not been treated
with an antimicrobial agent within the
last 4 weeks, amoxicillin is recom-
mended at a standard dose of 45 mg/kg
per day in 2 divided doses. In com-
munities with a high prevalence of
nonsusceptible S pneumoniae (>10%,
including intermediate- and high-level
resistance), treatment may be initi-
ated at 80 to 90 mg/kg per day in 2
divided doses, with a maximum of 2 g
per dose.55 This high-dose amoxicillin
therapy is likely to achieve sinus fluid
concentrations that are adequate
to overcome the resistance of S
pneumoniae, which is attributable to
alteration in penicillin-binding pro-
teins on the basis of data derived
from patients with AOM.61 If, within the
next several years after licensure of
PCV-13, a continuing decrease in iso-
lates of S pneumoniae (including a
decrease in isolates of nonsusceptible
S pneumoniae) and an increase in
β-lactamase–producing H influenzae
are observed, standard-dose amoxicillin-
clavulanate (45 mg/kg per day) may be
most appropriate.

Patients presenting with moderate to
severe illness as well as those younger
than 2 years, attending child care, or
who have recently been treated with

an antimicrobial may receive high-
dose amoxicillin-clavulanate (80–90
mg/kg per day of the amoxicillin
component with 6.4 mg/kg per day
of clavulanate in 2 divided doses
with a maximum of 2 g per dose).
The potassium clavulanate levels are
adequate to inhibit all β-lactamase–
producing H influenzae and M catar-
rhalis.56,59

A single 50-mg/kg dose of ceftriaxone,
given either intravenously or intra-
muscularly, can be used for children
who are vomiting, unable to tolerate oral
medication, or unlikely to be adherent to
the initial doses of antibiotic.62–64 The
3 major bacterial pathogens involved in
acute bacterial sinusitis are susceptible
to ceftriaxone in 95% to 100% of
cases.56,58,59 If clinical improvement is
observed at 24 hours, an oral antibiotic
can be substituted to complete the
course of therapy. Children who are still
significantly febrile or symptomatic at
24 hours may require additional par-
enteral doses before switching to oral
therapy.

The treatment of patients with pre-
sumed allergy to penicillin has been
controversial. However, recent pub-
lications indicate that the risk of
a serious allergic reaction to second-
and third-generation cephalosporins
in patients with penicillin or amoxi-
cillin allergy appears to be almost nil
and no greater than the risk among
patients without such allergy.65–67

Thus, patients allergic to amoxicillin
with a non–type 1 (late or delayed,
>72 hours) hypersensitivity reac-
tion can safely be treated with cefdinir,
cefuroxime, or cefpodoxime.66–68

Patients with a history of a serious
type 1 immediate or accelerated
(anaphylactoid) reaction to amoxicillin
can also safely be treated with
cefdinir, cefuroxime, or cefpodoxime.
In both circumstances, clinicians may
wish to determine individual tolerance
by referral to an allergist for penicillin

and/or cephalosporin skin-testing be-
fore initiation of therapy.66–68 The
susceptibility of S pneumoniae to
cefdinir, cefpodoxime, and cefuroxime
varies from 60% to 75%,56–59 and the
susceptibility of H influenzae to these
agents varies from 85% to 100%.56,58

In young children (<2 years) with
a serious type 1 hypersensitivity to
penicillin and moderate or more se-
vere sinusitis, it may be prudent to
use a combination of clindamycin (or
linezolid) and cefixime to achieve the
most comprehensive coverage against
both resistant S pneumoniae and H
influenzae. Linezolid has excellent ac-
tivity against all S pneumoniae, in-
cluding penicillin-resistant strains, but
lacks activity against H influenzae and
M catarrhalis. Alternatively, a quino-
lone, such as levofloxacin, which has
a high level of activity against both S
pneumoniae and H influenzae, may
be prescribed.57,58 Although the use
of quinolones is usually restricted be-
cause of concerns for toxicity, cost,
and emerging resistance, their use
in this circumstance can be justified.

Pneumococcal and H influenzae sur-
veillance studies have indicated that
resistance of these organisms to
trimethoprim-sulfamethoxazole and
azithromycin is sufficient to preclude
their use for treatment of acute bacte-
rial sinusitis in patients with penicillin
hypersensitivity.56,58,59,69

The optimal duration of antimicrobial
therapy for patients with acute bac-
terial sinusitis has not received sys-
tematic study. Recommendations
based on clinical observations have
varied widely, from 10 to 28 days of
treatment. An alternative suggestion
has been made that antibiotic therapy
be continued for 7 days after the pa-
tient becomes free of signs and
symptoms.5 This strategy has the ad-
vantage of individualizing the treat-
ment of each patient, results in a
minimum course of 10 days, and
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avoids prolonged antimicrobial ther-
apy in patients who are asymptomatic
and therefore unlikely to adhere to
the full course of treatment.5

Patients who are acutely ill and appear
toxic when first seen (see below) can
be managed with 1 of 2 options.
Consultation can be requested from an
otolaryngologist for consideration of
maxillary sinus aspiration (with ap-
propriate analgesia/anesthesia) to
obtain a sample of sinus secretions
for Gram stain, culture, and suscep-
tibility testing so that antimicrobial
therapy can be adjusted precisely.
Alternatively, inpatient therapy can be
initiated with intravenous cefotaxime
or ceftriaxone, with referral to an
otolaryngologist if the patient’s con-
dition worsens or fails to show im-
provement within 48 hours. If a
complication is suspected, manage-
ment will differ depending on the site
and severity.

A recent guideline was published by
the Infectious Diseases Society of
America for acute bacterial rhinosi-
nusitis in children and adults.70

Their recommendation for initial em-
pirical antimicrobial therapy for acute
bacterial sinusitis in children was
amoxicillin-clavulanate based on the
concern that there is an increasing
prevalence of H influenzae as a cause
of sinusitis since introduction of the
pneumococcal conjugate vaccines
and an increasing prevalence of
β-lactamase production among these
strains. In contrast, this guideline
from the AAP allows either amoxicillin
or amoxicillin-clavulanate as first-line
empirical therapy and is therefore
inclusive of the Infectious Diseases
Society of America’s recommendation.
Unfortunately, there are scant data
available regarding the precise mi-
crobiology of acute bacterial sinusitis
in the post–PCV-13 era. Prospective
surveillance of nasopharyngeal cul-
tures may be helpful in completely

aligning these recommendations in
the future.

Key Action Statement 5A

Clinicians should reassess initial
management if there is either
a caregiver report of worsening
(progression of initial signs/
symptoms or appearance of new
signs/symptoms) OR failure to
improve (lack of reduction in
all presenting signs/symptoms)
within 72 hours of initial manage-
ment (Evidence Quality: C; Recom-
mendation).

The purpose of this key action state-
ment is to ensure that patients with
acute bacterial sinusitis who fail to
improve symptomatically after initial
management are reassessed to be
certain that they have been correctly
diagnosed and to consider initiation of
alternate therapy to hasten resolution
of symptoms and avoid complications.
“Worsening” is defined as progression
of presenting signs or symptoms of
acute bacterial sinusitis or onset of
new signs or symptoms. “Failure to
improve” is lack of reduction in pre-
senting signs or symptoms of acute

bacterial sinusitis by 72 hours after
diagnosis and initial management;
patients with persistent but improving
symptoms do not meet this definition.

The rationale for using 72 hours as the
time to assess treatment failure for
acute bacterial sinusitis is based on
clinical outcomes in RCTs. Wald et al41

found that 18 of 35 patients (51%) re-
ceiving placebo demonstrated symp-
tomatic improvement within 3 days of
initiation of treatment; only an addi-
tional 3 patients receiving placebo
(9%) improved between days 3 and 10.
In the same study, 48 of 58 patients

(83%) receiving antibiotics were
cured or improved within 3 days; at 10
days, the overall rate of improvement
was 79%, suggesting that no addi-
tional patients improved between
days 3 and 10. In a more recent study,
17 of 19 children who ultimately
failed initial therapy with either an-
tibiotic or placebo demonstrated
failure to improve within 72 hours.4

Although Garbutt et al42 did not re-
port the percentage of patients who
improved by day 3, they did demon-
strate that the majority of improve-
ment in symptoms occurred within

KAS Profile 5A

Aggregate evidence quality: C; observational studies

Benefits Identification of patients who may have been misdiagnosed,
those at risk of complications, and those who require
a change in management.

Harm Delay of up to 72 hours in changing therapy if patient fails to
improve.

Cost Additional provider and caregiver time and resources.
Benefits-harm assessment Preponderance of benefit.
Value judgments Use of 72 hours to assess progress may result in excessive

classification as treatment failures if premature; emphasis
on importance of worsening illness in defining treatment
failures.

Role of patient preferences Caregivers determine whether the severity of the patient’s
illness justifies the report to clinician of the patient’s
worsening or failure to improve.

Intentional vagueness None.
Exclusions Patients with severe illness, poor general health, complicated

sinusitis, immune deficiency, previous sinus surgery, or
coexisting bacterial illness.

Strength Recommendation.
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the first 3 days of study entry
whether they received active treat-
ment or placebo.

Reporting of either worsening or
failure to improve implies a shared
responsibility between clinician and
caregiver. Although the clinician
should educate the caregiver re-
garding the anticipated reduction in
symptoms within 3 days, it is in-
cumbent on the caregiver to appro-
priately notify the clinician of concerns
regarding worsening or failure to
improve. Clinicians should emphasize
the importance of reassessing those
children whose symptoms are wors-
ening whether or not antibiotic ther-
apy was prescribed. Reassessment
may be indicated before the 72-hour

mark if the patient is substantially
worse, because it may indicate the
development of complications or
a need for parenteral therapy. Con-
versely, in some cases, caregivers
may think that symptoms are not
severe enough to justify a change to
an antibiotic with a less desirable
safety profile or even the time, effort,
and resources required for reas-
sessment. Accordingly, the circum-
stances under which caregivers
report back to the clinician and the

process by which such reporting
occurs should be discussed at the
time the initial management strategy
is determined.

Key Action Statement 5B

If the diagnosis of acute bacterial
sinusitis is confirmed in a child
with worsening symptoms or fail-
ure to improve in 72 hours, then
clinicians may change the antibi-
otic therapy for the child initially
managed with antibiotic OR initiate
antibiotic treatment of the child
initially managed with observation
(Evidence Quality: D; Option based
on expert opinion, case reports,
and reasoning from first princi-
ples).

The purpose of this key action state-
ment is to ensure optimal antimicro-
bial treatment of children with acute
bacterial sinusitis whose symptoms
worsen or fail to respond to the initial
intervention to prevent complications
and reduce symptom severity and
duration (see Table 4).

Clinicians who are notified by a care-
giver that a child’s symptoms are
worsening or failing to improve
should confirm that the clinical di-
agnosis of acute bacterial sinusitis

corresponds to the patient’s pattern
of illness, as defined in Key Action
Statement 1. If caregivers report
worsening of symptoms at any time in
a patient for whom observation was
the initial intervention, the clinician
should begin treatment as discussed
in Key Action Statement 4. For patients
whose symptoms are mild and who
have failed to improve but have not
worsened, initiation of antimicrobial
agents or continued observation (for
up to 3 days) is reasonable.

If caregivers report worsening of
symptoms after 3 days in a patient
initially treated with antimicrobial
agents, current signs and symptoms
should be reviewed to determine
whether acute bacterial sinusitis is
still the best diagnosis. If sinusitis is
still the best diagnosis, infection with
drug-resistant bacteria is probable,
and an alternate antimicrobial agent
may be administered. Face-to-face
reevaluation of the patient is desir-
able. Once the decision is made to
change medications, the clinician
should consider the limitations of the
initial antibiotic coverage, the antici-
pated susceptibility of residual bacte-
rial pathogens, and the ability of
antibiotics to adequately penetrate
the site of infection. Cultures of sinus
or nasopharyngeal secretions in pa-
tients with initial antibiotic failure
have identified a large percentage
of bacteria with resistance to the
original antibiotic.71,72 Furthermore,
multidrug-resistant S pneumoniae
and β-lactamase–positive H influenzae
and M catarrhalis are more commonly
isolated after previous antibiotic expo-
sure.73–78 Unfortunately, there are no
studies in children that have inves-
tigated the microbiology of treatment
failure in acute bacterial sinusitis or
cure rates using second-line antimi-
crobial agents. As a result, the likeli-
hood of adequate antibiotic coverage
for resistant organisms must be

KAS Profile 5B

Aggregate evidence quality: D; expert opinion and reasoning from first principles.

Benefit Prevention of complications, administration of effective therapy.
Harm Adverse effects of secondary antibiotic therapy.
Cost Direct cost of medications, often substantial for second-line

agents.
Benefits-harm assessment Preponderance of benefit.
Value judgments Clinician must determine whether cost and adverse effects

associated with change in antibiotic is justified given the
severity of illness.

Role of patient preferences Limited in patients whose symptoms are severe or worsening,
but caregivers of mildly affected children who are failing to
improve may reasonably defer change in antibiotic.

Intentional vagueness None.
Exclusions None.
Strength Option.
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addressed by extrapolations from
studies of acute otitis media in chil-
dren and sinusitis in adults and by
using the results of data generated
in vitro. A general guide to manage-
ment of the child who worsens in 72
hours is shown in Table 4.

NO RECOMMENDATION

Adjuvant Therapy

Potential adjuvant therapy for acute
sinusitis might include intranasal
corticosteroids, saline nasal irrigation
or lavage, topical or oral decongest-
ants, mucolytics, and topical or oral
antihistamines. A recent Cochrane
review on decongestants, antihist-
amines, and nasal irrigation for acute
sinusitis in children found no appro-
priately designed studies to determine
the effectiveness of these inter-
ventions.79

Intranasal Steroids

The rationale for the use of intranasal
corticosteroids in acute bacterial si-
nusitis is that an antiinflammatory
agent may reduce the swelling around
the sinus ostia and encourage drain-
age, thereby hastening recovery. How-
ever, there are limited data on how
much inflammation is present, whether
the inflammation is responsive to ste-
roids, and whether there are dif-
ferences in responsivity according to
age. Nonetheless, there are several RCTs
in adolescents and adults, most of which
do show significant differences com-
pared with placebo or active compara-
tor that favor intranasal steroids in the
reduction of symptoms and the patient’s
global assessment of overall improve-
ment.80–85 Several studies in adults with
acute bacterial sinusitis provide data
supporting the use of intranasal ste-
roids as either monotherapy or adju-
vant therapy to antibiotics.81,86 Only one
study did not show efficacy.85

There have been 2 trials of intranasal
steroids performed exclusively in

children: one comparing intranasal
corticosteroids versus an oral de-
congestant87 and the other comparing
intranasal corticosteroids with pla-
cebo.88 These studies showed a great-
er rate of complete resolution87 or
greater reduction in symptoms in
patients receiving the steroid prepa-
ration, although the effects were
modest.88 It is important to note that
nearly all of these studies (both those
reported in children and adults) suf-
fered from substantial methodologic
problems. Examples of these meth-
odologic problems are as follows: (1)
variable inclusion criteria for sinusitis,
(2) mixed populations of allergic and
nonallergic subjects, and (3) different
outcome criteria. All of these factors
make deriving a clear conclusion dif-
ficult. Furthermore, the lack of strin-
gent criteria in selecting the subject
population increases the chance that
the subjects had viral URIs or even
persistent allergies rather than acute
bacterial sinusitis.

The intranasal steroids studied to date
include budesonide, flunisolide, fluti-
casone, and mometasone. There is no
reason to believe that one steroid
would be more effective than another,
provided equivalent doses are used.

Potential harm in using nasal steroids
in children with acute sinusitis in-
cludes the increased cost of therapy,
difficulty in effectively administering
nasal sprays in young children, nasal
irritation and epistaxis, and potential
systemic adverse effects of steroid
use. Fortunately, no clinically signifi-
cant steroid adverse effects have been
discovered in studies in children.89–96

Saline Irrigation

Saline nasal irrigation or lavage (not
saline nasal spray) has been used to
remove debris from the nasal cavity
and temporarily reduce tissue edema
(hypertonic saline) to promote drain-
age from the sinuses. There have been

very few RCTs using saline nasal irri-
gation or lavage in acute sinusitis, and
these have had mixed results.97,98 The
1 study in children showed greater
improvement in nasal airflow and
quality of life as well as a better rate
of improvement in total symptom
score when compared with placebo
in patients treated with antibiotics
and decongestants.98 There are 2
Cochrane reviews published on the
use of saline nasal irrigation in acute
sinusitis in adults that showed vari-
able results. One review published in
200799 concluded that it is a beneficial
adjunct, but the other, published in
2010,100 concluded that most trials
were too small or contained too high
a risk of bias to be confident about
benefits.

Nasal Decongestants, Mucolytics, and
Antihistamines

Data are insufficient to make any
recommendations about the use of
oral or topical nasal decongestants,
mucolytics, or oral or nasal spray
antihistamines as adjuvant therapy for
acute bacterial sinusitis in children.79

It is the opinion of the expert panel
that antihistamines should not be
used for the primary indication of
acute bacterial sinusitis in any child,
although such therapy might be
helpful in reducing typical allergic
symptoms in patients with atopy who
also have acute sinusitis.

OTHER RELATED CONDITIONS

Recurrence of Acute Bacterial
Sinusitis

Recurrent acute bacterial sinusitis
(RABS) is an uncommon occurrence in
healthy children and must be distin-
guished from recurrent URIs, exacer-
bations of allergic rhinitis, and chronic
sinusitis. The former is defined by
episodes of bacterial infection of the
paranasal sinuses lasting fewer than
30 days and separated by intervals of
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at least 10 days during which the
patient is asymptomatic. Some experts
require at least 4 episodes in a calen-
dar year to fulfill the criteria for this
condition. Chronic sinusitis is manifest
as 90 or more uninterrupted days of
respiratory symptoms, such as cough,
nasal discharge, or nasal obstruction.

Children with RABS should be evalu-
ated for underlying allergies, partic-
ularly allergic rhinitis; quantitative
and functional immunologic defect(s),

chiefly immunoglobulin A and immu-
noglobulin G deficiency; cystic fibrosis;
gastroesophageal reflux disease; or
dysmotile cilia syndrome.101 Anatom-
ic abnormalities obstructing one or
more sinus ostia may be present.
These include septal deviation, nasal
polyps, or concha bullosa (pneumati-
zation of the middle turbinate); atypi-
cal ethmoid cells with compromised
drainage; a lateralized middle turbinate;
and intrinsic ostiomeatal anomalies.102

Contrast-enhanced CT, MRI, or en-
doscopy or all 3 should be performed
for detection of obstructive con-
ditions, particularly in children with
genetic or acquired craniofacial ab-
normalities.

The microbiology of RABS is similar to
that of isolated episodes of acute
bacterial sinusitis and warrants the
same treatment.72 It should be rec-
ognized that closely spaced sequential
courses of antimicrobial therapy may
foster the emergence of antibiotic-
resistant bacterial species as the
causative agent in recurrent episodes.
There are no systematically evaluated
options for prevention of RABS in chil-
dren. In general, the use of prolonged
prophylactic antimicrobial therapy
should be avoided and is not usually
recommended for children with re-
current acute otitis media. However,
when there are no recognizable pre-
disposing conditions to remedy in
children with RABS, prophylactic anti-
microbial agents may be used for
several months during the respiratory
season. Enthusiasm for this strategy is
tempered by concerns regarding the
encouragement of bacterial resistance.
Accordingly, prophylaxis should only
be considered in carefully selected
children whose infections have been
thoroughly documented.

Influenza vaccine should be administered
annually, and PCV-13 should be admin-
istered at the recommended ages for all
children, including those with RABS. In-
tranasal steroids and nonsedating anti-
histamines can be helpful for children
with allergic rhinitis, as can antireflux
medications for those with gastro-
esophageal reflux disease. Children with
anatomic abnormalities may require
endoscopic surgery for removal of or
reduction in ostiomeatal obstruction.

The pathogenesis of chronic sinusitis
is poorly understood and appears to
be multifactorial; however, many of
the conditions associated with RABS

TABLE 3 Parent Information Regarding Initial Management of Acute Bacterial Sinusitis

How common are sinus infections in children? Thick, colored, or cloudy mucus from your child’s
nose frequently occurs with a common cold or
viral infection and does not by itself mean your
child has sinusitis. In fact, fewer than 1 in 15
children get a true bacterial sinus infection
during or after a common cold.

How can I tell if my child has bacterial
sinusitis or simply a common cold?

Most colds have a runny nose with mucus that
typically starts out clear, becomes cloudy or colored,
and improves by about 10 d. Some colds will also
include fever (temperature >38°C [100.4°F]) for 1 to
2 days. In contrast, acute bacterial sinusitis is
likely when the pattern of illness is persistent,
severe, or worsening.
1. Persistent sinusitis is the most common type,
defined as runny nose (of any quality), daytime
cough (which may be worse at night), or both
for at least 10 days without improvement.

2. Severe sinusitis is present when fever
(temperature ≥39°C [102.2°F]) lasts for at least
3 days in a row and is accompanied by nasal
mucus that is thick, colored, or cloudy.

3. Worsening sinusitis starts with a viral cold,
which begins to improve but then worsens
when bacteria take over and cause new-onset
fever (temperature ≥38°C [100.4°F]) or
a substantial increase in daytime cough or
runny nose.

If my child has sinusitis, should he or
she take an antibiotic?

Children with persistent sinusitis may be managed
with either an antibiotic or with an additional
brief period of observation, allowing the child up
to another 3 days to fight the infection and
improve on his or her own. The choice to treat or
observe should be discussed with your doctor
and may be based on your child’s quality of life
and how much of a problem the sinusitis is
causing. In contrast, all children diagnosed with
severe or worsening sinusitis should start
antibiotic treatment to help them recover faster
and more often.

Why not give all children with acute bacterial
sinusitis an immediate antibiotic?

Some episodes of persistent sinusitis include
relatively mild symptoms that may improve on
their own in a few days. In addition, antibiotics
can have adverse effects, which may include
vomiting, diarrhea, upset stomach, skin rash,
allergic reactions, yeast infections, and
development of resistant bacteria (that make
future infections more difficult to treat).
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have also been implicated in chronic
sinusitis, and it is clear that there
is an overlap between the 2 syn-
dromes.101,102 In some cases, there
may be episodes of acute bacterial
sinusitis superimposed on a chronic
sinusitis, warranting antimicrobial
therapy to hasten resolution of the
acute infection.

Complications of Acute Bacterial
Sinusitis

Complications of acute bacterial si-
nusitis should be diagnosed when the
patient develops signs or symptoms of
orbital and/or central nervous system
(intracranial) involvement. Rarely,
complicated acute bacterial sinusitis
can result in permanent blindness,
other neurologic sequelae, or death if
not treated promptly and appropriately.
Orbital complications have been clas-
sified by Chandler et al.32 Intracranial
complications include epidural or
subdural abscess, brain abscess, ve-
nous thrombosis, and meningitis.

Periorbital and intraorbital inflam-
mation and infection are the most
common complications of acute si-
nusitis and most often are secondary to
acute ethmoiditis in otherwise healthy
young children. These disorders are
commonly classified in relation to the
orbital septum; periorbital or preseptal
inflammation involves only the eyelid,
whereas postseptal (intraorbital) in-
flammation involves structures of the
orbit. Mild cases of preseptal cellulitis
(eyelid <50% closed) may be treated
on an outpatient basis with appropriate

oral antibiotic therapy (high-dose
amoxicillin-clavulanate for comprehen-
sive coverage) for acute bacterial si-
nusitis and daily follow-up until definite
improvement is noted. If the patient
does not improve within 24 to 48 hours
or if the infection is progressive, it is
appropriate to admit the patient to the
hospital for antimicrobial therapy.
Similarly, if proptosis, impaired visual
acuity, or impaired and/or painful
extraocular mobility is present on ex-
amination, the patient should be hos-
pitalized, and a contrast-enhanced CT
should be performed. Consultation with
an otolaryngologist, an ophthalmolo-
gist, and an infectious disease expert is
appropriate for guidance regarding the
need for surgical intervention and the
selection of antimicrobial agents.

Intracranial complications are most
frequently encountered in previously
healthy adolescent males with frontal
sinusitis.33,34 In patients with altered
mental status, severe headache, or
Pott’s puffy tumor (osteomyelitis of
the frontal bone), neurosurgical con-
sultation should be obtained. A
contrast-enhanced CT scan (preferably
coronal thin cut) of the head, orbits,
and sinuses is essential to confirm
intracranial or intraorbital suppurative
complications; in such cases, in-
travenous antibiotics should be started
immediately. Alternatively, an MRI may
also be desirable in some cases of
intracranial abnormality. Appropriate
antimicrobial therapy for intraorbital
complications include vancomycin
(to cover possible methicillin-resistant

S aureus or penicillin-resistant S
pneumoniae) and either ceftriaxone,
ampicillin-sulbactam, or piperacillin-
tazobactam.103 Given the polymicrobial
nature of sinogenic abscesses, cover-
age for anaerobes (ie, metronidazole)
should also be considered for intra-
orbital complications and should be
started in all cases of intracranial com-
plications if ceftriaxone is prescribed.

Patients with small orbital, subperi-
osteal, or epidural abscesses and
minimal ocular and neurologic abnor-
malities may be managed with in-
travenous antibiotic treatment for 24 to
48 hours while performing frequent
visual and mental status checks.104 In
patients who develop progressive signs
and symptoms, such as impaired visual
acuity, ophthalmoplegia, elevated in-
traocular pressure (>20 mm), severe
proptosis (>5 mm), altered mental
status, headache, or vomiting, as well
as those who fail to improve within 24
to 48 hours while receiving antibiotics,
prompt surgical intervention and
drainage of the abscess should be un-
dertaken.104 Antibiotics can be tailored
to the results of culture and sensitivity
studies when they become available.

AREAS FOR FUTURE RESEARCH

Since the publication of the original
guideline in 2001, only a small number
of high-quality studies of the diagnosis
and treatment of acute bacterial si-
nusitis in children have been pub-
lished.5 Ironically, the number of
published guidelines on the topic (5)
exceeds the number of prospective,

TABLE 4 Management of Worsening or Lack of Improvement at 72 Hours

Initial Management Worse in 72 Hours Lack of Improvement in 72 Hours

Observation Initiate amoxicillin with or without clavulanate Additional observation or initiate antibiotic based on shared
decision-making

Amoxicillin High-dose amoxicillin-clavulanate Additional observation or high-dose amoxicillin-clavulanate
based on shared decision-making

High-dose amoxicillin-clavulanate Clindamycina and cefixime OR linezolid and cefixime OR
levofloxacin

Continued high-dose amoxicillin-clavulanate OR clindamycina

and cefixime OR linezolid and cefixime OR levofloxacin
a Clindamycin is recommended to cover penicillin-resistant S pneumoniae. Some communities have high levels of clindamycin-resistant S pneumoniae. In these communities, linezolid is
preferred.
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placebo-controlled clinical trials of
either antibiotics or ancillary treat-
ments of acute bacterial sinusitis.
Thus, as was the case in 2001, there
are scant data on which to base rec-
ommendations. Accordingly, areas for
future research include the following:

Etiology

1. Reexamine the microbiology of
acute sinusitis in children in the
postpneumococcal conjugate vac-
cine era and determine the value
of using newer polymerase chain
reaction–based respiratory testing
to document viral, bacterial, and
polymicrobial disease.

2. Correlate cultures obtained from
the middle meatus of the maxillary
sinus of infected children with cul-
tures obtained from the maxillary
sinus by puncture of the antrum.

3. Conduct more and larger studies to
more clearly define and correlate
the clinical findings with the various
available diagnostic criteria of
acute bacterial sinusitis (eg, sinus
aspiration and treatment outcome).

4. Develop noninvasive strategies to
accurately diagnose acute bacte-
rial sinusitis in children.

5. Develop imaging technology that dif-
ferentiates bacterial infection from
viral infection or allergic inflamma-
tion, preferably without radiation.

Treatment

1. Determine the optimal duration of
antimicrobial therapy for children
with acute bacterial sinusitis.

2. Evaluate a “wait-and-see prescrip-
tion” strategy for children with

persistent symptom presentation
of acute sinusitis.

3. Determine the optimal antimicro-
bial agent for children with acute
bacterial sinusitis, balancing the
incentives of choosing narrow-
spectrum agents against the known
microbiology of the disease and re-
sistance patterns of likely patho-
gens.

4. Determine the causes and treat-
ment of subacute, recurrent acute,
and chronic bacterial sinusitis.

5. Determine the efficacy of prophy-
laxis with antimicrobial agents to
prevent RABS.

6. Determine the effects of bacterial
resistance among S pneumoniae,
H influenzae, and M catarrhalis
on outcome of treatment with anti-
biotics by the performance of
randomized, double-blind, placebo-
controlled studies in well-defined
populations of patients.

7. Determine the role of adjuvant
therapies (antihistamines, nasal
corticosteroids, mucolytics, decon-
gestants, nasal irrigation, etc) in
patients with acute bacterial si-
nusitis by the performance of pro-
spective, randomized clinical
trials.

8. Determine whether early treat-
ment of acute bacterial sinusitis
prevents orbital or central ner-
vous system complications.

9. Determine the role of complemen-
tary and alternative medicine
strategies in patients with acute
bacterial sinusitis by performing
systematic, prospective, random-
ized clinical trials.

10. Develop new bacterial and viral
vaccines to reduce the incidence
of acute bacterial sinusitis.
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TECHNICAL REPORT

Evidence for the Diagnosis and Treatment of Acute
Uncomplicated Sinusitis in Children: A Systematic
Review

abstract
In 2001, the American Academy of Pediatrics published clinical practice
guidelines for the management of acute bacterial sinusitis (ABS) in
children. The technical report accompanying those guidelines included
21 studies that assessed the diagnosis and management of ABS in chil-
dren. This update to that report incorporates studies of pediatric ABS
that have been performed since 2001. Overall, 17 randomized con-
trolled trials of the treatment of sinusitis in children were identified
and analyzed. Four randomized, double-blind, placebo-controlled trials
of antimicrobial therapy have been published. The results of these stud-
ies varied, likely due to differences in inclusion and exclusion criteria.
Because of this heterogeneity, formal meta-analyses were not per-
formed. However, qualitative analysis of these studies suggests that
children with greater severity of illness at presentation are more likely
to benefit from antimicrobial therapy. An additional 5 trials compared
different antimicrobial therapies but did not include placebo groups.
Six trials assessed a variety of ancillary treatments for ABS in children,
and 3 focused on subacute sinusitis. Although the number of pediatric
trials has increased since 2001, there are still limited data to guide the
diagnosis and management of ABS in children. Diagnostic and treat-
ment guidelines focusing on severity of illness at the time of presen-
tation have the potential to identify those children most likely to benefit
from antimicrobial therapy and at the same time minimize unneces-
sary use of antibiotics. Pediatrics 2013;132:e284–e296

INTRODUCTION

Acute bacterial sinusitis is reported as a complication of 5% to 10% of
upper respiratory tract infections in children1,2 and is 1 of the more
common indications for antibiotic use in the United States. In 2001,
the American Academy of Pediatrics (AAP) published clinical practice
guidelines for the management of sinusitis in children.3 The 2001
technical report that accompanied those guidelines included an
analysis of 21 studies published from January 1966 through March
1999 which assessed the diagnosis and therapeutic management of
acute sinusitis in children.4 These included 5 randomized controlled
trials involving 255 children and 8 case series involving 418 children.
The primary goal of the current analysis was to update the 2001
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technical report by identifying and
reviewing additional studies of pedi-
atric acute sinusitis that have been
performed in the last decade to aid
the revision of the AAP practice
guidelines.

This technical report revisits the same
questions as the original report: (1)
What is the efficacy of various types of
antimicrobial therapy in children with
acute sinusitis? (2) What is the efficacy
of nonantimicrobial ancillary treat-
ments in children with acute sinusitis?
(3) What is the concordance of various
clinical, laboratory, and radiographic
findings in the diagnosis of acute si-
nusitis? In addition, the Subcommittee
on Management of Sinusitis met be-
fore the initial literature search for the
current report and raised additional
questions:

1. What is the incidence of adverse
events in the treatment of sinusi-
tis?

2. Are there data to support the clin-
ical definitions of acute, subacute,
and recurrent acute sinusitis?

3. Are there data to recommend
a specific duration of symptoms
that distinguishes bacterial from
viral sinusitis?

4. How have the epidemiology and
bacteriology of acute sinusitis changed
in the pneumococcal conjugate vac-
cine era?

5. Is there evidence to support anti-
microbial prophylaxis in children
with recurrent sinusitis?

6. What other guidelines for the man-
agement of acute sinusitis in chil-
dren exist?

METHODS

Searches of PubMed were performed
by using the same search term as
in the 2001 report (“sinusitis”). All
searches were limited to English lan-
guage and human studies. Three sep-
arate searches were performed to

maximize retrieval of the most recent
and highest-quality evidence for pedi-
atric sinusitis. The first search limited
results to all randomized controlled
trials from 1966 to 2009, the second to
all meta-analyses from 1966 to 2009,
and the third to all pediatric studies
(age limit <18 years) published since
the last technical report (1999–2009).
In addition, Web of Science was used to
search for additional studies that cited
the 2001 technical report and guide-
lines as well as citations of each
double-blind, randomized controlled
pediatric trial identified. The Cochrane
Database of Systematic Reviews was
also reviewed. Finally, ClinicalTrials.gov
was searched to identify results of
unpublished and ongoing studies. The
Jadad scale (Table 1) was used to as-
sess the quality of randomized trials
included in this analysis.5 Additional
literature updates using the same
search strategies were performed in
July 2010 and November 2012.

Whenever possible, data from ran-
domized controlled trials (preferably
placebo controlled) were used to an-
swer the questions raised by the
committee. When no such data were
available, separate literature searches
were performed.

RESULTS

In the initial search, 183 randomized
trials were identified, 98 of which were
published since 1998. Of these 98,
a total of 62 were eliminated on the
basis of titles indicating a focus on
adults, chronic sinusitis, or post-
surgical management. Inclusion crite-
ria and results of the remaining 36
studies were reviewed. Seven studies
included adolescents as young as 12
years, but they represented <2% of
the study population, and no age-
specific results were reported. Twenty-
one additional studies included teen-
agers but did not report how many
were included; average ages for these
studies were in the third to fourth
decade of life. The updated literature
search in July 2010 identified 2 addi-
tional randomized controlled trials
that focused on ancillary treatment of
sinusitis in children. A final search
performed in November 2012 did
not identify any additional controlled
trials.

Overall, 17 randomized studies of si-
nusitis in children were identified and
included in the current analysis. The
meta-analysis search identified 1 study
that focused exclusively on children
and 2 others that focused primarily on
adults but also assessed and sepa-
rately reported results of pediatric
studies. A review of ClinicalTrials.gov
identified 28 sinusitis studies including
children aged <18 years, only 3 of
which were limited exclusively to
children. One of these (Wald et al6)
has recently been published and is
included in the analysis; the other 2
studies are not yet recruiting patients.

TREATMENT

Efficacy of Antimicrobial Therapy

Randomized Placebo-Controlled Trials

Four randomized, double-blind, placebo-
controlled trials involving 392 chil-
dren were identified (Table 2).6–9 An

TABLE 1 Criteria for Assessing Randomized
Trials

Give 1 point for each of the following:
a. The study is described as randomized
b. The study is described as double-blind
c. There was a description of withdrawals and
dropouts

Given 1 additional point if:
a. For randomized studies, the method of
randomization was described and is
appropriate

b. For double-blind studies, the method of blinding
was described and is appropriate

Deduct 1 point if:
c. For randomized studies, the method of
randomization was described and is
inappropriate

d. For double-blind studies, the method of blinding
was described and is inappropriate

Adapted from Jadad et al.5
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additional study10 that was included in
the previous technical report was ex-
cluded because it included patients
with chronic and subacute sinusitis.
The results of these 4 studies varied.
Two studies favored treatment, and the
other 2 found no significant difference
in clinical cure between the treatment
and control groups.

Clinical improvement in children re-
ceiving placebo ranged from 14% to
79% across the 4 studies, suggesting
significant heterogeneity. The out-
comes in the treatment groups were
less varied, ranging from 50% to 81%.
However, the efficacies of specific
treatments are difficult to compare
directly because the studies were
performed over a 25-year period,
during which a universal conjugate
pneumococcal vaccination program
was introduced and the prevalence
of penicillin-resistant Streptococcus
pneumoniae and β-lactamase–pro-
ducing Moraxella and Haemophilus
species increased.

The disparity in outcomes in the pla-
cebo groups is likely explained by the
different methods used in each study.
Notably, the inclusion criteria differed
between each of the 4 studies. For
instance, the minimal duration of
symptoms required for entry into the
study by Kristo et al9 was not specified
and averaged between 8 and 9 days
for the treatment and control groups,
respectively. Furthermore, only 32% of
subjects had symptoms lasting at
least 10 days. Therefore, the results of
this study are not generalizable to the
AAP definition of sinusitis, which is 10
days of symptoms, and should not
be considered in the revised guide-
lines. Inclusion criteria for persistent
symptoms in the other 3 studies were
similar. Each specified respiratory
symptoms that persisted for at least
10 days but <30 days. Only the 1986
study by Wald et al7 required an ab-
normal radiograph for study entry.

Another study by Wald et al (in 2009)6

was the only trial to include a sub-
group of children who met criteria for
worsening (on or after day 6 with fever
or increase in symptoms) or severe
(temperature ≥102°F with purulent
discharge for at least 3 consecutive
days) symptoms of sinusitis.

Exclusion criteria for each of these 3
studies had some similarities. Allergy
to study drug, recent receipt of anti-
biotics, and concurrent bacterial in-
fection requiring treatment were
exclusion criteria in all of the studies.
Complications of sinusitis were also
listed as exclusion criteria, although
the definitions of this factor differed
between the studies. For instance,
Garbutt et al8 excluded children with
“fulminant sinusitis,” including chil-
dren with fever ≥39°C (102.2°F); this
condition was a specific inclusion
criterion for the severe group in the
2009 study by Wald et al.6 In addition,
underlying medical conditions were
used to exclude children, but the
specific diagnoses differed in the 3
studies. Wald et al7 excluded children
with a variety of underlying medical
conditions, including history of asthma
and allergic rhinitis. Garbutt et al8 only
excluded children with cystic fibrosis;
children with asthma and allergic rhi-
nitis were included. Wald et al6 only
excluded children with immunodefi-
ciency or anatomic abnormality of the
upper respiratory tract.

The 3 studies used similar randomi-
zation schemes: patients were strati-
fied according to age group and
clinical severity before randomization.
However, the metrics of clinical se-
verity differed. The 2 studies by Wald
et al6,7 used a 10-point questionnaire
(Table 3), and the study by Garbutt
et al8 used the S5 score (Table 4),
previously validated by the same au-
thor.11 Although each of these 3 stud-
ies stratified patients according to
clinical severity before randomization,

separate results stratified by severity
are not reported. This information
may be helpful in the identification of
patients (on the basis of clinical
grounds) who might benefit from an-
timicrobial therapy.

Another key methodologic difference is
that the study by Wald et al (1986)7 did
not use intention-to-treat analysis.
Fifteen (14%) of 108 children were
excluded because of lack of compli-
ance or drug toxicity, which may have
introduced bias.

Because of these significant differ-
ences in study design, formal meta-
analyses were not performed. However,
qualitative analysis of these results sug-
gests that there may be certain clini-
cal characteristics that identify patients
who benefit from antimicrobial ther-
apy.

Randomized Controlled Comparison
Trials

In addition to the 4 placebo-controlled
studies described previously, there
have been other randomized studies of
acute sinusitis in children compar-
ing different antimicrobial treatment
courses (Table 5).12–16 Three of these
were included in the previous report,
and 2 additional studies have been
published since 1998. None of these
studies demonstrated a clear advan-
tage of 1 therapy over another, and
rates of cure or improvement were
well above 80%. Although these stud-
ies offer some insight into the relative
efficacies of different treatments, they
do not include a placebo group. This
factor is important given that many of
the children included in these studies
may have improved spontaneously
without any specific antimicrobial ther-
apy. In addition, none of these studies
was designed as noninferiority or
equivalence studies and, therefore,
may have been underpowered to de-
tect true differences between com-
peting treatments.
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TABLE 2 Randomized, Placebo-Controlled Trials of Antimicrobial Treatment of Acute Sinusitis in Children

Variable Wald et al7 Garbutt et al8 Kristo et al9 Wald et al6

Inclusion criteria Nasal discharge of any quality “Persistent upper respiratory
symptoms”

Acute respiratory symptoms
suggestive of sinusitis that
were “not improving”

Persistent: nasal discharge of any
quality and/or daytime cough
persisting for >10 d without
improvement

and/or Nasal discharge and
obstruction, sneezing, cough

Worsening: worsening on or after
day 6 with fever or increase in
symptoms

Cough Severe: temperature ≥102°F with
purulent nasal discharge for at
least 3 consecutive days

Symptoms present for 10–30 d Symptoms present for
10–28 d

Symptoms present <3 wk, no
lower bound

Symptoms present <30 d, lower
bound per definitions above

Age: 2–16 y Age: 1–18 y Age: 4–10 y Age: 1–10 y
Abnormal radiograph results NA Abnormal US NA

Exclusion criteria Penicillin allergy Allergy Allergy Allergy
Previous Rx within 3 d Previous Rx within 2 wk Previous Rx within 4 wk Previous Rx within 15 d
Underlying conditions (asthma,

allergic rhinitis, CF, sickle cell
anemia, congenital heart disease,
immunodeficiency)

CF only Previous sinus surgery Underlying conditions
(immunodeficiency or anatomic
abnormality of upper respiratory
tract)

Otitis media, pneumonia, GAS
pharyngitis (throat/NP culture
performed at study enrollment)

“Fulminant sinusitis” Current antimicrobial Rx Concurrent bacterial infection

Severe headache or periorbital
swelling

(fever >39°C, facial swelling,
facial pain)

“Complications of sinus
disease”

Complication of sinusitis requiring
hospitalization, IV antibiotics, or
subspecialty evaluation.

Normal radiograph of paranasal
sinuses

NA NA NA

Source of patients Primary or secondary care patients
at an academic children’s hospital

3 suburban primary care
practices

1 private health care center 2 private practices, 1 hospital-based
clinic

Randomization Block randomization Assigned to persistent or
nonpersistent group then

Stratified by age: (<6 and ≥6 y) Stratified by age: (<7 and ≥7 y) Stratified by age: (<6 and ≥6 y)
And clinical severity And clinical severity And clinical severity
Then randomized Then randomized Then randomized

Metric for severity Clinical severity score: <8 is mild
and ≥8 is severe

Clinical severity score using S5
score

8 acute symptoms, rated 0–4 Same as Wald et al7

Telephone
follow-up

1, 2, 3, 5, and 7 d 3, 7, 10, 14, 21, 28, and 60 d NA 1, 2, 3, 5, 7, 10, 20, and 30 d

Clinical visit Day 10 Day 14 Day 14 Day 14
Primary outcome Clinical outcome at 3 and 10 d Change in sinus symptoms at

day 14
% complete cure at 2 wk Cure at day 14

Secondary
outcomes

Not specified Adverse events Adverse effects Adverse events
Relapse Improvement without

complications
Proportion with treatment failure

Change in functional status
Parental satisfaction with

treatment
Days when analgesics, nasal

decongestants or cough
mixtures were given

N placebo 35 55 41 28
N treatment group 30 amoxicillin (40 mg/kg per day)

divided 3 times/d for 10 d
58 amoxicillin (40 mg/kg per

day) divided 3 times/d for
14 d

41 cefuroxime 125 mg 2 times/
d for 10 d

28 amoxicillin/clavulanate (90 mg/kg
amoxicillin + 6.4 mg clavulanate)
divided 2 times/d for 14 days

28 amoxicillin/clavulanate 48 amoxicillin/clavulanate (45
mg/kg per day amoxicillin)
divided 2 times/d for 14 d

Adjuvant therapy None were prescribed. Not formally
studied

Prescription or over-the-
counter symptomatic
treatments allowed. Use
recorded

Analgesics, nose drops, and
cough mixtures allowed. Use
recorded in diary

Use “discouraged”—not formally
studied

Compliance History and remaining medications
at follow-up visit

Self-report at day 14 Residual drugs collected at day
14

History and remaining medications
at follow-up visit
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In addition to these randomized com-
parator studies, Garbutt et al8 and Wald
et al7 used amoxicillin and amoxicillin/
clavulanic acid treatments arms in

their placebo-controlled studies. No
significant differences between these 2
treatments were detected.

Adverse Events Associated With
Antimicrobial Therapy

Randomized Placebo-Controlled Trials

Adverse effects of treatment were de-
scribed in all 3 studies. In the first study
by Wald et al,7 rash developed in 1 child
in the amoxicillin group and 1 in the
placebo group. Diarrhea, requiring
cessation of therapy, developed in 6
children in the amoxicillin/clavulanic
acid group and 1 child in the placebo
group. In the study by Garbutt et al,8

one-half of all study participants re-
ported an adverse effect; these events
were equally distributed across the

study groups. Diarrhea was reported
by 20% to 22% of participants (P = .97
between the 3 groups). The only
reported adverse effect that reached
statistical significance was abdominal
pain, which occurred in 29% of chil-
dren in the amoxicillin group but only
15% and 9% of children in the
amoxicillin/clavulanate and placebo
groups, respectively (P = .02). In the
most recent study by Wald et al,6 44%
of children in the experimental group
experienced an adverse event com-
pared with 14% in the control group
(P = .014). The incidences of specific
adverse events were not described,
but diarrhea was reportedly the most
common. Although efficacy data from
the study by Kristo et al9 should not
be considered in the guidelines, data
can be used to compare adverse
events associated with antimicrobial
therapy compared with placebo. In
this study, 3 children developed self-
limited diarrhea (1 in the cefuroxime
group and 2 in the placebo group).

Randomized Controlled Comparison
Trials

Adverse events were reported in 4 of
these studies.12,14–16 The incidence of

TABLE 2 Continued

Variable Wald et al7 Garbutt et al8 Kristo et al9 Wald et al6

Adverse events Children who developed rash and
diarrhea were excluded from
analysis

Assessed at day 14 Assessed at day 14 Assessed at day 14

Loss to follow-up 15 children excluded because of
adverse events (8) and
noncompliance (7)

None (typographic error in
original manuscript)

3 children (2 placebo, 1
treatment) lost to follow-up

6 lost to follow-up in treatment
group

Primary outcome Cure at 10 d: Improvement at 14 d: Cure at 14 d: Cure at 14 d:
Amoxicillin: 20/30 (67%); Amoxicillin/
clavulanate: 18/28 (64%);
Placebo: 15/35 (43%)

Amoxicillin: 79% (46/58);
Amoxicillin/clavulanate: 81%
(39/48); Placebo: 79% (43/55)

22/35 in experimental group vs
21/37 in placebo (63% vs
57%; P = .64)

14/28 in experimental group vs
4/28 in placebo (50% vs 14%’
P = .01)

Total: Antibiotic: 38/58; Placebo:
15/35 (66% vs 43%; P < .05)

Failure at 14 d: 4/28 in experimental
group vs 19/28 in placebo (14% vs
68%; P < .001)

Failure at 10 d: Amoxicillin: 5/30;
Amoxicillin/clavulanate: 7/28;
Placebo: 14/35

If all subjects lost to follow-up
were considered failures,
therapy is still effective (35% vs
68%; P = .032)

Total: Antibiotic: 12/58; Placebo:
15/35 (21% vs 43%; P < .05)

Jadad score 3 5 4 4

CF, cystic fibrosis; GAS, group A streptococcal; IV, intravenous; NA, not applicable; NP, nasopharyngeal; Rx, prescription; US, ultrasonography.

TABLE 3 Scale Used in Studies by Wald
et al6,7

Symptoms or Signs Points

Abnormal nasal or postnasal discharge
Minimal 1
Severe 2
Nasal congestion 1
Cough 2
Malodorous breath 1
Facial tenderness 3
Erythematous nasal mucosa 1

Fever
<38.5°C 1
≥38.5°C 2

Headache (retro-orbital)
Severe 3
Mild 1

Interpretation: <8 = mild, ≥8 = severe.

TABLE 4 Scale Used by Garbutt et al11

Symptom Points

1 2 3 0

Blocked up or stuffy nose Small Medium Large Not a problem or do not know
Headaches or face pain Small Medium Large Not a problem or do not know
Coughing during the day Small Medium Large Not a problem or do not know
Coughing at night Small Medium Large Not a problem or do not know
Color of child’s mucus Yellow or green None or clear

S5 score is obtained by averaging the scores for each symptom. In the clinical trial,8 children were stratified into 2 groups
before randomization: S5 score <2 or S5 score ≥2.

e288 FROM THE AMERICAN ACADEMY OF PEDIATRICS



322 SECTION 1/CLINICAL PRACTICE GUIDELINES

adverse events did not differ between
study groups for 3 of these studies.
Poachanukoon and Kitcharoensakkul12

reported a higher rate of diarrhea
(18.1%) in children receiving amoxicillin/
clavulanate compared with those receiv-
ing cefditoren (4.5% [P = .02]). How-
ever, diarrhea was self-limited and did
not require termination of medication
or study withdrawal.

ANCILLARY TREATMENTS

Six randomized-controlled trials have
assessed a variety of ancillary treat-
ments for acute sinusitis (Table 6)17–20

and are summarized here.

Steroids

The 2001 technical report described 1
study that assessed the efficacy of in-
tranasal steroids in children.17 In that
study, 89 children received amoxicillin/
clavulanate (40 mg/kg per day) and
were randomized to receive either
budesonide nasal spray (n = 43) or
placebo (n = 46) for 3 weeks. Although
no difference in symptom improvement
was noted between the groups at the
end of therapy (3 weeks), children in
the budesonide group had improved
cough and nasal discharge at 2 weeks,

whereas children in the placebo group
did not, suggesting that corticosteroids
may lead to more rapid resolution of
symptoms. Since then, there has been
1 other randomized controlled trial in
children studying the efficacy of in-
tranasal budesonide.18 In this study, 52
children (mean age: 8 years; age
range: 6–16 years) with acute maxil-
lary sinusitis received cefaclor (40 mg/
kg) for 10 days with either pseudoe-
phedrine (2 × 30 mg daily) or in-
tranasal budesonide (2 × 100 μg daily)
for 10 days. There was no placebo
group. Children with underlying allergy
were excluded. Children in the bude-
sonide group had statistically signifi-
cantly better resolution of headache,
cough, nasal stuffiness, and nasal
drainage. There were no adverse events
reported. However, these authors de-
fined acute sinusitis as an infection that
could take up to 12 weeks for com-
plete resolution, and the results may
therefore not be generalizable to AAP
guidelines.

Decongestant-Antihistamine

No randomized controlled studies have
been performed since a study cited in
the 2001 report.19 All children in that

study received 14 days of amoxicillin
(37.5–50 mg/kg per day, divided 3
times per day). They were then ran-
domized to receive either placebo or
the combination of oxymetazoline na-
sal spray and an oral decongestant-
antihistamine. Both groups had marked
clinical improvement in symptoms 3
days into treatment. In addition, there
were no significant differences in
clinical or radiographic findings be-
tween the 2 groups at the end of
treatment.

Nasal Spray

One randomized controlled trial com-
pared the use of 14 days of treatment
with Ems mineral salts versus xylo-
metazoline (0.05% solution) nasal
spray in children with acute sinusi-
tis.20 There was no placebo group, and
antibiotic use was not permitted. The
primary outcome was mucosal inflam-
mation (rubescence, swelling, and dis-
charge) at baseline, day 7, and day 14.
There were no significant differences
between the 2 groups at day 14. How-
ever, at day 7, the mineral salt group
had less nasal discharge than the
xylometazoline group (P = .0163), sug-
gesting that the spray may lead to more

TABLE 5 Randomized Controlled Trials Comparing Different Antimicrobial Treatments for Acute Sinusitis

Author (Year) Age (y) Antimicrobial Agents Duration N Cured (%) Improved (%) Failed (%) Relapsed (%) Recurred (%) Jadad
Score

Poachanukoon and
Kitcharoensakkul
(2008)12

1–15 Amoxicillin-clavulanate
(80–90 mg/kg per day)

14 d 72 ND 85 ND 11 6 3

Cefditoren (4–6 mg/kg) 2 times/d 14 d 66 ND 79 ND 9 3
Simon (1999)13 0.5–17 Erythromycin (40 mg/kg per day) 14 d 50 96 ND 4 ND 10 1

Ceftibuten (9 mg/kg per day) 10 d 50 92 ND 8 ND 12
Ceftibuten (9 mg/kg per day) 15 d 50 92 ND 8 ND 8
Ceftibuten (9 mg/kg per day) 20 d 50 100 ND 0 ND 8

Ficnar et al
(1997)14

0.5–12 Azithromycin (10 mg/kg per day) 3 d 27 96 ND 0 4 ND 1
Azithromycin (10 mg/kg on

day 1, then 5 mg/kg
on days 2–5)

5 d 18 100 ND 0 0 ND

Careddu et al
(1993)15

2–14 Brodimoprim (10 mg/kg
on day 1, then
5 mg/kg per day)

8 d 25 96 ND 4 ND ND 1

Amoxicillin-clavulanate
(50 mg/kg per day)

NS 27 85 ND 15 ND ND

Wald et al
(1984)16

1–16 Amoxicillin (40 mg/kg per day) 10 d 27 81 4 11 4 4 3
Cefaclor (40 mg/kg per day) 10 d 23 78 9 4 11 17

ND, not determined; NS, not specified.
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rapid resolution of symptoms. Wang
et al21 randomized 69 children to re-
ceive standard therapy (systemic anti-
biotics, mucolytic agents, and nasal
decongestants) or standard therapy
plus nasal irrigation (15–20 mL of
normal saline administered via syringe
to each nostril 1–3 times per day).
Outcomes included a daily nasal
symptom score (summarized weekly),
pediatric rhinoconjunctivitis quality of

life questionnaire (at baseline and 3
weeks), weekly nasal peak expiratory
flow rate, weekly nasal smear, and
Water’s projection (baseline and 3
weeks). The irrigation group had sig-
nificantly better symptom scores for
daytime (but not nighttime) rhinorrhea
at weeks 1, 2, and 3 and nighttime (but
not daytime) nasal congestion at
weeks 1, 2, and 3. Children in the irri-
gation group also had better nasal

peak expiratory flow rates and slightly
better quality of life scores at 3 weeks.
There were no statistically significant
differences in nasal smear or Water’s
projections between the 2 groups after
3 weeks of treatment.

Mucolytic Agents

One randomized controlled trial as-
sessed S5 scores in 49 children re-
ceiving the mucolytic erdosteine

TABLE 6 Randomized Controlled Trials of Ancillary Therapies for Acute Sinusitis

Author (Year) Age (y) Inclusion Criteria Primary Therapy LOT Other Treatments N Main Outcome Jadad
Score

Barlan et al
(1997)17

1–15 2 major, or 1 major and 2
minor criteria.
Duration >7 d; Major
criteria: purulent
nasal discharge,
purulent pharyngeal
drainage, cough;
Minor criteria:
periorbital edema,
facial pain, tooth pain,
earache, sore throat,
wheeze, headache,
foul breath, fever

Intranasal budesonide (50
μg each nostril) 2 times/
day; Intranasal placebo
bid

21 All received amoxicillin/
clavulanate (40 mg/kg
per day)

43 No difference in cough or
nasal discharge scores at
weeks 1 or 3. Budesonide
scores statistically lower
(less symptomatic) at
week 2 for both outcomes

2
21 46

Yilmaz et al
(2000)18

6–16 Specific symptoms not
specified

Intranasal budesonide (2 ×
100 μg)

10 All received cefaclor
(40 mg/kg per day)

26 Budesonide group
statistically better
improvement in headache,
cough, nasal stuffiness,
and nasal drainage at
day 10

1

Duration: infection that
could take up to 12
wk to resolve

Oral pseudoephedrine (2 ×
30 mg)

10 26

McCormick
et al (1996)19

1–18 8–29 d of sinusitis
symptoms

Oxymetazoline nasal spray
(0.05%) plus syrup with
decongestant-
antihistamine

14 All children received
amoxicillin by age/weight:
10–12 kg, 150 mg tid;
12.1–15 kg, 200 mg tid;
>15 kg, 250 mg tid

34 No difference between
groups in mean symptom
score at enrollment, day 3,
or day 14

4

Placebo nasal spray and
syrup

14 Teenagers: 40 mg/kg per day
(maximum: 500 tid)

34

Michel et al
(2005)20

2–6 “Definition give[n] by the
AAP”

Intranasal isotonic Ems
mineral salts

14 No additional treatment
(including antibiotics)
allowed

66a No difference in symptoms at
day 14. Ems group had
statistically significant
less inflammation at day 7

2

Intranasal xylometazoline
(0.05%)

14

Wang et al
(2009)21

3–12 (1) URI with purulent
nasal discharge and/
or cough >7 d

Standard therapy plus
normal saline nasal
irrigation, 15–20 mL per
nostril 1–3 times/day

21 “Standard therapy” defined
as systemic antibiotics,
mucolytics, and nasal
decongestants

30 Saline group had better
scores for daytime
rhinorrhea and nighttime
nasal congestion. No
statistically significant
differences in quality of
life score, nasal smear, or
Water’s projection

1

(2) Abnormal findings of
1 or both maxillary
sinuses by Water’s
projection

Standard therapy alone 21 39

Unuvar et al
(2010)22

3–12 (1) 10–30 d of URTI
symptoms

Erdosteine syrup (5–8
mg/kg/day orally
divided bid)

14 None 49 No significant difference in
clinical improvement at 14
d between the 2 groups

4

(2) Presence of severe
symptoms of
rhinosinusitis

Placebo 14 43

bid, 2 times per day; LOT, length of therapy; tid, 3 times per day; URTI, upper respiratory tract infection.
a Sixty-six patients in trial; numbers in each treatment arm not specified.
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compared with 43 children who re-
ceived placebo.22 After 14 days of
treatment, there was no significant
difference in S5 scores between the 2
groups.

In addition to these studies, which
were specifically designed to assess
the efficacy of nonantimicrobial ther-
apy, use of ancillary measures was
measured and reported for 2 of the
randomized trials of antimicrobial use.
In the study by Garbutt et al,8 there
were no significant differences in the
overall use of ancillary therapies be-
tween the treatment and placebo
groups (52% vs 48% vs 49%; P = .92).
Although individual-level data were
not presented, this finding makes it
unlikely that unbalanced use of adju-
vant therapies contributed to the
study outcomes. Among individual
therapies, only use of combination
products was reported more fre-
quently in 1 group (10% of amoxicillin/
clavulanate vs 0% and 2% of amoxi-
cillin and placebo, respectively; P =
.01). In the study by Poachanukoon
and Kitcharoensakkul,12 use of con-
comitant intranasal corticosteroids
(52%) and oral decongestants (22%)
was common but did not differ be-
tween the study groups.

DIAGNOSIS

Although sinus aspiration remains the
gold standard for diagnosis of acute
sinusitis, it is rarely practiced outside
of the research setting. Furthermore,
few recent studies have used aspira-
tion as a criterion for study entry or
used bacteriologic cure as an out-
come. Despite these microbiologic
limitations, evidence from the trials
summarized previously can answer
a slightly different question: which (if
any) clinical, laboratory, and/or ra-
diologic findings are able to discrim-
inate between children who are likely
to benefit from antimicrobial therapy
and those who are not?

CLINICAL FINDINGS

Duration of Symptoms

The most commonly used diagnostic
criterion for acute bacterial sinusitis is
persistent or prolonged duration of
symptoms for 10 to 14 days.23 This
criterion is based on the observation
that most viral upper respiratory tract
infections last 5 to 7 days.3 However,
the study by Garbutt et al8 demon-
strated that duration of symptoms
alone was not sufficient to warrant
antimicrobial therapy. A minimum of
10 days of symptoms was required for
study entry, and all 3 groups had
a mean duration of symptoms greater
than 2 weeks (amoxicillin: 15.8 days;
amoxicillin/clavulanate: 18.5 days;
placebo: 15.4 days).

Signs and Symptoms

Purulent rhinorrhea, nasal congestion,
and headache are other common
findings used to diagnose sinusitis.23

The various clinical trials used differ-
ent combinations of these findings in
their inclusion criteria. The 3 placebo-
controlled studies limited to children
with at least 10 days of symptoms
also used clinical severity scores
based on these signs and symptoms

Tables 2 and 3 stratify study partic-
ipants before randomization. Because
this stratification occurred before ran-
domization, severity-specific results
might help clarify which children are
likely to benefit from antimicrobial
therapy.

Imaging Studies

The 2001 guidelines recommended
that radiologic studies should not be
used to diagnose sinusitis in children 6
years or younger and that computed
tomography (CT) should be considered
only for children requiring surgery.3

Ultrasonography has also been sug-
gested as a potential diagnostic tool
for acute sinusitis. The 2001 technical

report cited 1 study that demon-
strated good concordance between
ultrasonographic findings and re-
trieval of fluid on sinus aspiration.24

On the basis of that study, ultrasono-
graphic findings (either mucosal
thickening of ≥5 mm or fluid in at
least 1 maxillary sinus) were used as
entry criteria in the study by Kristo
et al.9 In that study, children also un-
derwent occipitomental radiography,
and the film results were defined as
positive for sinusitis if there was
mucosal thickening of at least 4 mm,
an air-fluid level, or total opacification
of at least 1 maxillary sinus. Eighty-
nine percent of children in the treat-
ment group and 92% of those in the
placebo group met this criterion,
suggesting good concordance be-
tween plain films and ultrasonogra-
phy. However, these findings were not
predictive of which children would
benefit from antimicrobial therapy.
Radiographic studies were not used in
the other 2 recent placebo-controlled
studies.6,8

Laboratory Studies

None of the studies required routine
laboratory studies for study entry.
Microbiologic samples were only
obtained in 2 placebo-controlled
studies and did not include direct si-
nus sampling. Wald et al7 used results
of throat and nasopharyngeal cultures
to exclude patients with group A
streptococcal pharyngitis from their
study. Kristo et al9 obtained nasopha-
ryngeal cultures on all patients but
only reported those with results pos-
itive for Streptococcus pneumoniae
and Haemophilus influenzae, which
occurred in 12.5% of study partic-
ipants.

SUBACUTE SINUSITIS

Subacute sinusitis has been defined as
infection that lasts between 30 and 90
days.3 Three small randomized
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controlled trials assessing the efficacy
of different treatment strategies for
subacute sinusitis were identified
(Table 7).25–27 None of these studies
included a placebo group. One com-
pared empirical amoxicillin/clavulanate
with culture-based (from nasal mu-
cosa) antimicrobial treatment.25 Cul-
ture of nasal specimens was not
performed on the children in the em-
pirical antibiotic group. Five (18.5%) of
27 culture results in the experimental
group were positive for amoxicillin/
clavulanate-resistant organisms (1
Pseudomonas species, 2 resistant to S
pneumoniae, and 2 anaerobic strepto-
cocci), and appropriate therapy was
initiated. Nasal obstruction at day 14
was unchanged or worse for 9 children
(36%) in the empirical arm but only 4
children (15%) in the culture-based arm
(P = .037, per authors). Another study
compared azithromycin versus amoxi-
cillin/clavulanate.26 The third compared
amoxicillin, amoxicillin/clavulanic acid,
trimethoprim/sulfamethoxazole, and no
antimicrobial therapy.27 In these 2
studies, no advantage was detected in

any treatment arm compared with
others. However, the studies were small
and were likely not powered to detect
true differences.

CLINICAL QUESTIONS FOR WHICH
HIGH-QUALITY DATA ARE LACKING

Definitions of Acute, Subacute, and
Recurrent Acute Sinusitis

The definitions of acute, subacute, and
recurrent acute sinusitis are outlined
in the 2001 AAP guidelines.3 Although
logical and based on the presumed
pathogenesis of these distinct clinical
entities, there are few clinical or lab-
oratory data to confirm these defi-
nitions in children. One study of
subacute sinusitis included 52 sinus
aspirations of 40 children with sub-
acute (30–120 days of symptoms) si-
nusitis and found similar pathogens
as in acute sinusitis.28 The definition
of subacute sinusitis used in this
study and in the study be Ng et al26

were derived from an expert consen-
sus panel.29 The study by El-Hennawi
et al23 cites the 2001 AAP guidelines,

and the study by Dohlman et al25 does
not provide a reference for the study
definition of subacute sinusitis.

Epidemiology of Sinusitis in the
Pneumococcal Conjugate Vaccine
Era

A separate literature search was
performed to identify studies of si-
nusitis in the era of the pneumococcal
conjugate vaccine. Although there are
substantial data regarding the epide-
miology of invasive pneumococcal
disease and acute otitis media since
implementation of pneumococcal im-
munization, no recent pediatric sinusi-
tis studies that included microbiologic
data were identified. Brook et al30

compared culture results from si-
nuses of adults before and after
introduction of the pneumococcal
conjugate vaccine. There was a sta-
tistically significant decrease in the
prevalence of S pneumoniae and a
significant increase in the prevalence
of H influenzae. In addition, there
was a 12% decrease in penicillin re-
sistance observed in pneumococcal

TABLE 7 Randomized Controlled Trials of Antimicrobial Therapy for Subacute Sinusitis

Author
(Year)

Age (y) Inclusion Criteria Antimicrobial Agents Length Other Treatments N Better
(%)

Worse or
Same (%)

Jadad
Score

El-Hennawi et al
(2006)25

<2 Persistent nasal discharge
and nasal obstruction
for 30–90 d

Amoxicillin-clavulanate (40 mg/
kg per day)

14 d All had therapeutic nasal
suction every third day

30 64 36 2

Culture-based (nasal suction) 30
Amoxicillin/clavulanate (40 mg/

kg per day)
12 83 17

Amoxicillin/clavulanate (90 mg/
kg per day)

14 d 6 100 0

Other antibiotics 5 100 0
No antibiotics (negative culture

result)
4 50 50

Ng et al
(2000)26

5–16 Nasal discharge or
blockage for 30–120
d and abnormal sinus
radiograph

Azithromycin (10 mg/kg per day) 3 d All received budesonide nasal
spray 50 μg/nostril 2 times/
day for 91 d

20 NDa 30 3
Amoxicillin/clavulanate (312 mg

3 times/day if aged
≤12 y or 375 mg 3 times/day
if aged >12 y)

14 d 21 NDa 24

Dohlman
et al (1993)27

2–16 Mucoid nasal drainage,
cough, or poorly
controlled asthma for 3
wk–3 mo and abnormal
sinus radiograph

Amoxicillin (30-40 mg/kg per
day)

21 d All received oral
phenylephrine,
phenylpropanolamine, and
guaifenesin; all received
saline nasal spray

25 72 28 3

Amoxicillin-clavulanate (30-40
mg/kg per day)

21 d 26 73 27

TMP/SMX (8 mg/kg per day) 21 d 26 69 31
None 19 63 37

ND, not determined; TMP/SMX, trimethoprim/sulfamethoxazole.
a This study only reported “failures.”
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isolates and a 6% increase in β-
lactamase–producing H influenzae,
but these findings did not reach sta-
tistical significance. The same au-
thors also compared nasopharyngeal
(but not sinus) cultures in children
before and after licensure of the
pneumococcal conjugate vaccine and
found similar results.31

Antimicrobial Prophylaxis

One small, nonrandomized study of
antimicrobial prophylaxis in children
with chronic sinusitis was identified.32

Twenty-six of 86 children with chronic
sinusitis received prophylaxis for 1
year. There was a 50% reduction in
the number of episodes of sinusitis in
19 (73%) subjects. Nearly 25% of the
children in the cohort had an un-
derlying immunologic defect, but this
discovery did not predict efficacy of
prophylaxis. A randomized controlled
study of azithromycin prophylaxis for
acute recurrent sinusitis in children
was identified on ClinicalTrials.gov
and began recruiting patients in Au-
gust 2009.

Duration of Symptoms

As presented previously, data from
randomized trials suggest that dura-
tion of symptoms alone is not pre-
dictive of necessity of antimicrobial
therapy. A small case series of com-
plications of rhinosinusitis (almost
exclusively orbital cellulitis) in chil-
dren was recently published.33 The
authors noted that only 3 of 20 chil-
dren admitted to a single institution
over a 10-year period had symptoms
of sinusitis for >10 days before hos-
pitalization. On the basis of these data,
they concluded that prevention of
complications should not be a justifi-
cation for initiating treatment after 10
days of symptoms.

Imaging

Since publication of the guidelines,
there have been additional studies of

children undergoing CT of the head that
have confirmed the poor specificity of
CT for acute sinusitis.34,35 In addition,
several small observational studies
have assessed the use of MRI to di-
agnose acute sinusitis.36–38 In the first,
MRI was performed on a group of
children 4 to 7 years of age presenting
to a primary care center with any sign
of respiratory infection.36 Forty-one
(68%) of 60 children had a major ab-
normality on imaging. Twenty-six chil-
dren underwent follow-up 2 weeks
later. Of these, 18 (69%) still had ab-
normal MRI findings, although this
finding did not correlate with clinical
symptoms. Another study by the same
authors compared MRI findings in
a convenience sample of children
without respiratory complaints. Eight
of 19 asymptomatic children had ab-
normal MRI findings.37 A similar study
found abnormal sinuses in 14 (31%) of
45 asymptomatic children.38

OTHER PEDIATRIC SINUSITIS
GUIDELINES

Published guidelines were identified
during the primary literature search.
In addition, the Guidelines Interna-
tional Network (www.g-i-n.net) data-
base was searched but yielded no
results. Recently published pediatric
guidelines for acute bacterial sinusitis
are presented in Table 8.39–42 These
include English-language, pediatric-
specific guidelines and other English-
language guidelines that included
separate recommendations for chil-
dren. These guidelines were in near-
complete concordance with the 2001
AAP guidelines in terms of clinical di-
agnosis, choice of antimicrobial ag-
ents, avoidance of radiographic studies,
and avoidance of adjuvant therapies.
One exception was that the European
position paper recommended topical
corticosteroids (in addition to oral
antibiotics) as a grade A recommen-
dation.39

The American College of Radiology Ap-
propriateness Criteria, last updated in
2009, are another set of professional
recommendations relevant to the di-
agnosis of sinusitis in children.43 In
summary, no radiologic studies are
recommended by the American College
of Radiology for acute uncomplicated
sinusitis. Coronal CT of the paranasal
sinuses is recommended for children
with symptoms that persist after 10
days of appropriate therapy. Cranial CT
with contrast, including the sinuses
and orbits, is recommended for sus-
pected complications of sinusitis.

DISCUSSION

The 2001 technical report noted a pau-
city of high-quality evidence for estab-
lishing the diagnosis and management
of acute sinusitis in children. Nearly
a decade later, data are still limited.
Overall, 17 randomized controlled trials
of pediatric acute sinusitis were iden-
tified. Of these, only 10 studies scored 3
points or higher on the Jadad scale,
which is considered indicative of good
study design.5 These findings are con-
sistent with other recent systematic
reviews of pediatric acute sinusitis. A
2002 Cochrane review included data
from 6 randomized controlled trials
involving 562 children.44 However, 2
studies focused on chronic sinusitis
and 1 focused on subacute sinusitis. In
addition, a recently published meta-
analysis of studies comparing antimi-
crobial therapy versus placebo in all
age groups identified only 3 studies
that included children, all of which
were included in the current review.45

The publication of another placebo-
controlled trial in 2009 is a signifi-
cant contribution; however, only 310
children with acute sinusitis (392 if the
Kristo study is included) have been
studied in placebo-controlled fashion,
with inconsistent results. Although
meta-analysis techniques are designed
to increase sample size and power,
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these were not pursued given the sig-
nificant heterogeneity between the
studies.

There are no reliable diagnostic cri-
teria to distinguish between children
with acute viral and bacterial sinusitis.
However, the inclusion and exclusion
criteria used in the 2 randomized
studies that demonstrated a benefit of
antimicrobial therapy compared with
placebo offer insight into criteria that
may identify children who are likely to
benefit from antimicrobial therapy.
Qualitatively, greater severity of illness
at the time of presentation seems to be

associated with increased likelihood of
antimicrobial efficacy.

No studies of the microbiology of acute
sinusitis in children have been pub-
lished since the introduction of the
conjugate pneumococcal vaccine. It is
reasonable to assume that the same
pathogen shifts observed in acute
otitis media are found in acute bac-
terial sinusitis. However, this as-
sumption would not necessarily imply
that the treatment outcomes for otitis
and sinusitis are the same.

Although the need for and choice of an-
timicrobial therapy remains controversial,

the short-term adverse effect profiles
for common antibacterial agents used
in the management of sinusitis seem
to be fairly benign. Two studies found no
significant differences in adverse events
between placebo and antimicrobial
therapy.8,9 A third reported that, al-
though adverse effects were more
common in the treatment group, those
events occuring in children who re-
ceived high-dose amoxicillin/clavulanate
were mostly mild and self-limited.6

However, the long-term effects of anti-
microbial use on resistance patterns at
the population level remain unmeasured

TABLE 8 Summary of Other Published Guidelines for the Management of Acute Sinusitis in Children

Guideline Antimicrobial Guidelines for Acute
Bacterial Sinusitis (Sinus and

Allergy Health Partnership, 2004)39

Cincinnati Children’s Hospital
Evidence-Based Guideline (2006)40

European Position Paper on
Primary Care Diagnosis and

Management of Rhinosinusitis and
Nasal Polyps (2007)41

Guidelines for Treatment of Acute
and Subacute Rhinosinusitis in

Children (Italy, 2008)42

Diagnosis No resolution after 10 d or worsens
after 5–7 d with any of the
following: nasal drainage, nasal
congestion, facial pressure/
pain, postnasal drainage,
hyposmia/anosmia, fever, cough,
fatigue, maxillary dental pain,
and ear pressure/fullness

Clinical: at least 10 d without
improvement

(1) Cold with nasal discharge,
daytime cough worsening at
night >10 d

(1) URTI without improvement
within 10 d

Specific note: character of nasal
discharge is not useful

(2) Cold that seems more severe
than usual

(2) URTI with severe symptoms
(high fever, purulent rhinorrhea,
headache, facial pain)

(3) Cold that was improving but
suddenly worsens

(3) URTI that completely recedes
within 3–4 d but recurs within
10 d

Imaging Not recommended routinely Not routinely recommended Not recommended Not recommended
For children with persistent
findings or complications,
imaging decisions should be
made in consultation with
consulting subspecialists

CT when surgery being considered

Antimicrobials Mild disease, no recent antibiotics:
amoxicillin/clavulanate,
amoxicillin, cefpodoxime,
cefuroxime, cefdinir

First-line: high-dose amoxicillin or
amoxicillin/clavulanate for
10–14 d

Recommended: specific agents
not discussed

Amoxicillin 50 mg/kg per day

For allergies: TMP/SMX, macrolides Second-line: cefuroxime,
cefpodoxime, cefdinir

If recent antibiotic exposure,
school-attendance, or suspicion
of antibiotic-resistant pathogens:
Amoxicillin/clavulanate (80-90
mg/kg per day),cefuroxime (30
mg/kg per day), or cefaclor
(50 mg/kg per day)

Moderate disease or mild disease
with recent antibiotics:
amoxicillin/clavulanate (high-
dose), ceftriaxone

For allergies: second-line
antibiotics if non-type I reaction

For allergies, same as above, plus
clindamycin

Clarithromycin or azithromycin for
type I reaction

Adjuvant
therapies

NA Not recommended (antitussives,
mucolytics, inhaled steroids,
β2- agonists, antihistamines,
decongestants)

Topical steroids (in addition to
systemic antibiotics) listed as
a level Ib recommendation (from
at least 1 RCT)

Antihistamines, corticosteroids,
decongestants, expectorants,
mucolytics, and vasoconstrictors
not recommended

Antibiotic prophylaxis not
recommended

Complications NA Consult otolaryngologist and/or
ophthalmologist

Immediate referral/hospitalization Prompt, aggressive,
multidisciplinary intervention

This table incorporates pediatric-specific guidelines (Cincinnati, Italy) as well as general guidelines with pediatric-specific recommendations (Sinus and Allergy Health Partnership,
European Position Paper). CT, computed tomography; NA; not applicable; RCT, randomized controlled trial; TMP/SMX, trimethoprim/sulfamethoxazole; URTI, upper respiratory tract
infection.
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and need to be considered in the re-
vised guidelines.

Evidence to support the use of ancillary
measures in the management of acute
sinusitis in children is limited. Two
small, randomized controlled studies
demonstrated that children treated
with intranasal steroids had better
outcomes compared with children
treated with systemic decongestants
plus antibiotics18 or antibiotics alone.17

One of these studies demonstrated that
corticosteroids hastened resolution of
symptoms, but cure at the end of
the study was equivalent. The other

defined acute sinusitis as an infection
lasting up to 12 weeks, which may not
be applicable to the definition of acute
sinusitis used in the AAP guidelines.
The efficacy of decongestants and anti-
histamines for sinusitis has not been
proven. Given recent concerns regard-
ing their safety profile in young chil-
dren, the use of these agents should
be avoided.

CONCLUSIONS

There are limited data to guide the
diagnosis and management of acute

bacterial sinusitis in children. Al-
though there have been 4 placebo-
controlled studies of antimicrobial
therapy in children with acute si-
nusitis, the results of these studies
varied. It is clear that some children
with sinusitis benefit from antibiotic
use and some do not. Diagnostic and
treatment guidelines focusing on
severity of illness at the time of
presentation have the potential to
identify children who will benefit
from therapy and at the same time
minimize unnecessary use of anti-
biotics.
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• ICD-9-CM/ICD-10-CM Coding Quick Reference for Sinusitis
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 — Sinusitis and Your Child

Action Statement Summary
Clinical Practice Guideline for the Diagnosis and Manage-
ment of Acute Bacterial Sinusitis in Children Aged 1 to  
18 Years

Key Action Statement 1
Clinicians should make a presumptive diagnosis of acute 
bacterial sinusitis when a child with an acute URI presents 
with the following:
• Persistent illness, ie, nasal discharge (of any quality) or 

daytime cough or both lasting more than 10 days with-
out improvement;

OR
• Worsening course, ie, worsening or new onset of 

nasal discharge, daytime cough, or fever after initial 
improvement;

OR
• Severe onset, ie, concurrent fever (temperature 

≥39°C/102.2°F) and purulent nasal discharge for 
at least 3 consecutive days (Evidence Quality: B; 
 Recommendation).

Key Action Statement 2A
Clinicians should not obtain imaging studies (plain 
films, contrast-enhanced computed tomography [CT], 
MRI, or ultrasonography) to distinguish acute bacterial 
sinusitis from viral URI (Evidence Quality: B; Strong 
Recommendation).

Key Action Statement 2B
Clinicians should obtain a contrast-enhanced CT scan 
of the paranasal sinuses and/or an MRI with contrast 
whenever a child is suspected of having orbital or central 
nervous system complications of acute bacterial sinusitis 
(Evidence Quality: B; Strong Recommendation).

Key Action Statement 3
Initial Management of Acute Bacterial Sinusitis 
3A: “Severe onset and worsening course” acute bacterial 
sinusitis. The clinician should prescribe antibiotic therapy 
for acute bacterial sinusitis in children with severe onset 
or worsening course (signs, symptoms, or both) (Evidence 
Quality: B; Strong Recommendation).
3B: “Persistent illness.” The clinician should either pre-
scribe antibiotic therapy OR offer additional outpatient 
observation for 3 days to children with persistent illness 
(nasal discharge of any quality or cough or both for at least 
10 days without evidence of improvement) (Evidence 
Quality: B; Recommendation).

Key Action Statement 4
Clinicians should prescribe amoxicillin with or without 
clavulanate as first-line treatment when a decision has 
been made to initiate antibiotic treatment of acute bacte-
rial sinusitis (Evidence Quality: B; Recommendation).

Key Action Statement 5A
Clinicians should reassess initial management if there 
is either a caregiver report of worsening (progression 
of initial signs/symptoms or appearance of new signs/
symptoms) OR failure to improve (lack of reduction in 
all presenting signs/symptoms) within 72 hours of initial 
management (Evidence Quality: C; Recommendation).

Key Action Statement 5B
If the diagnosis of acute bacterial sinusitis is confirmed in 
a child with worsening symptoms or failure to improve in 
72 hours, then clinicians may change the antibiotic therapy 
for the child initially managed with antibiotic OR initiate 
antibiotic treatment of the child initially managed with 
observation (Evidence Quality: D; Option based on expert 
opinion, case reports, and reasoning from first principles).

Coding Quick Reference for Sinusitis

ICD-9-CM ICD-10-CM

461.9 Sinusitis, acute, unspecified J01.90 Acute sinusitis, unspecified
J01.91 Acute recurrent sinusitis, unspecified
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Sinusitis is an inflammation of the lining of the nose and sinuses. It is a very 
common infection in children. 
 Viral sinusitis usually accompanies a cold. Allergic sinusitis may accompany 
allergies such as hay fever. Bacterial sinusitis is a secondary infection caused by 
the trapping of bacteria in the sinuses during the course of a cold or allergy.

Fluid inside the sinuses
When your child has a viral cold or hay fever, the linings of the nose and sinus 
cavities swell up and produce more fluid than usual. This is why the nose gets 
congested and is “runny” during a cold.
 Most of the time the swelling disappears by itself as the cold or allergy goes 
away. However, if the swelling does not go away, the openings that normally allow 
the sinuses to drain into the back of the nose get blocked and the sinuses fill 
with fluid. Because the sinuses are blocked and cannot drain properly, bacteria 
are trapped inside and grow there, causing a secondary infection. Although nose 
blowing and sniffing may be natural responses to this blockage, when excessive 
they can make the situation worse by pushing bacteria from the back of the nose 
into the sinuses. 

Is it a cold or bacterial sinusitis?
It is often difficult to tell if an illness is just a viral cold or if it is complicated by a 
bacterial infection of the sinuses.

Generally viral colds have the following characteristics:

•	 Colds	usually	last	only	5	to	10	days.
•	 Colds	typically	start	with	clear,	watery	nasal	discharge.	After	a	day	or	2,	it	is	

normal for the nasal discharge to become thicker and white, yellow, or green. 
After several days, the discharge becomes clear again and dries. 

•	 Colds	include	a	daytime	cough	that	often	gets	worse	at	night.
•	 If	a	fever	is	present,	it	is	usually	at	the	beginning	of	the	cold	and	is	generally	

low	grade,	lasting	for	1	or	2	days.
•	 Cold	symptoms	usually	peak	in	severity	at	3	or	5	days,	then	improve	and	

disappear	over	the	next	7	to	10	days.

Signs and symptoms that your child may have bacterial 
sinusitis include:

•	 Cold	symptoms	(nasal	discharge,	daytime	cough,	or	both)	lasting	more	than	
10	days	without improving

•	 Thick	yellow	nasal	discharge	and	a	fever	for	at	least	3	or	4	days	in	a	row
•	 A	severe	headache	behind	or	around	the	eyes	that	gets	worse	when	bending	

over
•	 Swelling	and	dark	circles	around	the	eyes,	especially	in	the	morning
•	 Persistent	bad	breath	along	with	cold	symptoms	(However,	this	also	could	be	

from	a	sore	throat	or	a	sign	that	your	child	is	not	brushing	his	teeth!)	

 In very rare cases, a bacterial sinus infection may spread to the eye or the 
central	nervous	system	(the	brain).	If	your	child	has	the	following	symptoms,	call	
your pediatrician immediately:
•	 Swelling	and/or	redness	around	the	eyes,	not	just	in	the	morning	but	all	day
•	 Severe	headache	and/or	pain	in	the	back	of	the	neck
•	 Persistent	vomiting
•	 Sensitivity	to	light
•	 Increasing	irritability

Diagnosing bacterial sinusitis
It may be difficult to tell a sinus infection from an uncomplicated cold, especially 
in the first few days of the illness. Your pediatrician will most likely be able to tell 
if your child has bacterial sinusitis after examining your child and hearing about 
the progression of symptoms. In older children, when the diagnosis is uncertain, 
your	pediatrician	may	order	computed	tomographic	(CT)	scans	to	confirm	the	
diagnosis. 

Treating bacterial sinusitis
If your child has bacterial sinusitis, your pediatrician may prescribe an antibiotic 
for	at	least	10	days.	Once	your	child	is	on	the	medication,	symptoms	should	start	
to	go	away	over	the	next	2	to	3	days—the	nasal	discharge	will	clear	and	the	
cough will improve. Even though your child may seem better, continue to give 
the antibiotics for the prescribed length of time. Ending the medications too early 
could cause the infection to return.

Sinusitis and Your Child
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 When a diagnosis of sinusitis is made in children with cold symptoms lasting 
more	than	10	days	without	improving,	some	doctors	may	choose	to	continue	
observation for another few days. If your child's symptoms worsen during this 
time	or	do	not	improve	after	3	days,	antibiotics	should	be	started.
	 If	your	child’s	symptoms	show	no	improvement	2	to	3	days	after	starting	the	
antibiotics, talk with your pediatrician. Your child might need a different medication 
or need to be re-examined.

Treating related symptoms of bacterial sinusitis
Headache or sinus pain. To treat headache or sinus pain, try placing a warm 
washcloth	on	your	child’s	face	for	a	few	minutes	at	a	time.	Pain	medications	such	
as	acetaminophen	or	ibuprofen	may	also	help.	(However,	do	not	give	your	child	
aspirin. It has been associated with a rare but potentially fatal disease called Reye 
syndrome.)

Nasal congestion. If the secretions in your child’s nose are especially thick, your 
pediatrician may recommend that you help drain them with saline nose drops. 
These are available without a prescription or can be made at home by adding 
1⁄4	teaspoon	of	table	salt	to	an	8-ounce	cup	of	water.	Unless	advised	by	your	
pediatrician, do not use nose drops that contain medications because they can be 
absorbed in amounts that can cause side effects.
	 Placing	a	cool-mist	humidifier	in	your	child’s	room	may	help	keep	your	child	
more	comfortable.	Clean	and	dry	the	humidifier	daily	to	prevent	bacteria	or	mold	
from	growing	in	it	(follow	the	instructions	that	came	with	the	humidifier).	Hot	water	
vaporizers are not recommended because they can cause scalds or burns.

The information contained in this publication should not be used as a substitute for the medical care and advice 
of your pediatrician. There may be variations in treatment that your pediatrician may recommend based on 
individual facts and circumstances.

From your doctor

The	American	Academy	of	Pediatrics	is	an	organization	of	60,000	primary	care	pediatricians,	pediatric	medical		sub	specialists,	 
and pediatric surgical specialists dedicated to the health, safety, and well-being of infants, children, adolescents, and young adults. 

American	Academy	of	Pediatrics	 
Web	site—www.HealthyChildren.org

Copyright	©	2003 
American	Academy	of	Pediatrics,	Updated	07/2013 
All Rights Reserved

Remember
If your child has symptoms of a bacterial sinus infection, see your pediatrician. 
Your pediatrician can properly diagnose and treat the infection and 
recommend ways to help alleviate the discomfort from some of the symptoms.

http://www.HealthyChildren.org
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CLINICAL PRACTICE GUIDELINE

Diagnosis and Management of Childhood Obstructive
Sleep Apnea Syndrome

abstract
OBJECTIVES: This revised clinical practice guideline, intended for use
by primary care clinicians, provides recommendations for the diagno-
sis and management of the obstructive sleep apnea syndrome (OSAS)
in children and adolescents. This practice guideline focuses on uncom-
plicated childhood OSAS, that is, OSAS associated with adenotonsillar
hypertrophy and/or obesity in an otherwise healthy child who is being
treated in the primary care setting.

METHODS: Of 3166 articles from 1999–2010, 350 provided relevant
data. Most articles were level II–IV. The resulting evidence report was
used to formulate recommendations.

RESULTS AND CONCLUSIONS: The following recommendations are
made. (1) All children/adolescents should be screened for snoring.
(2) Polysomnography should be performed in children/adolescents
with snoring and symptoms/signs of OSAS; if polysomnography is
not available, then alternative diagnostic tests or referral to a
specialist for more extensive evaluation may be considered. (3)
Adenotonsillectomy is recommended as the first-line treatment of
patients with adenotonsillar hypertrophy. (4) High-risk patients should
be monitored as inpatients postoperatively. (5) Patients should be
reevaluated postoperatively to determine whether further treatment
is required. Objective testing should be performed in patients who
are high risk or have persistent symptoms/signs of OSAS after
therapy. (6) Continuous positive airway pressure is recommended
as treatment if adenotonsillectomy is not performed or if OSAS
persists postoperatively. (7) Weight loss is recommended in addition
to other therapy in patients who are overweight or obese. (8)
Intranasal corticosteroids are an option for children with mild
OSAS in whom adenotonsillectomy is contraindicated or for mild
postoperative OSAS. Pediatrics 2012;130:576–584

INTRODUCTION

Obstructive sleep apnea syndrome (OSAS) is a common condition in
childhood and can result in severe complications if left untreated. In
2002, the American Academy of Pediatrics (AAP) published a practice
guideline for the diagnosis and management of childhood OSAS.1

Since that time, there has been a considerable increase in pub-
lications and research on the topic; thus, the guidelines have been
revised.
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The purposes of this revised clinical
practice guideline are to (1) increase
the recognition of OSAS by primary
care clinicians to minimize delay in
diagnosis and avoid serious sequelae
of OSAS; (2) evaluate diagnostic tech-
niques; (3) describe treatment options;
(4) provide guidelines for follow-up;
and (5) discuss areas requiring fur-
ther research. The recommendations
in this statement do not indicate an
exclusive course of treatment. Varia-
tions, taking into account individual
circumstances, may be appropriate.

This practice guideline focuses on
uncomplicated childhood OSAS—that
is, the OSAS associated with adeno-
tonsillar hypertrophy and/or obesity
in an otherwise healthy child who is
being treated in the primary care set-
ting. This guideline specifically excludes
infants younger than 1 year of age,
patients with central apnea or hypo-
ventilation syndromes, and patients
with OSAS associated with other medi-
cal disorders, including but not limited
to Down syndrome, craniofacial anoma-
lies, neuromuscular disease (including
cerebral palsy), chronic lung disease,
sickle cell disease, metabolic disease,
or laryngomalacia. These important
patient populations are too complex to
discuss within the scope of this article
and require consultation with a pediat-
ric subspecialist.

Additional information providing jus-
tification for the key action statements
and a detailed review of the literature
are provided in the accompanying
technical report available online.2

METHODS OF GUIDELINE
DEVELOPMENT

Details of the methods of guideline
development are included in the ac-
companying technical report.2 The AAP
selected a subcommittee composed of
pediatricians and other experts in the
fields of sleep medicine, pulmonology,
and otolaryngology, as well as experts

from epidemiology and pediatric prac-
tice to develop an evidence base of
literature on this topic. The committee
included liaison members from the
AAP Section on Otolaryngology-Head
and Neck Surgery, American Thoracic
Society, American Academy of Sleep
Medicine, American College of Chest
Physicians, and the National Sleep
Foundation. Committee members signed
forms disclosing conflicts of interest.

An automated search of the literature
on childhood OSAS from 1999 to 2008
was performed by using 5 scientific
literature search engines.2 The medi-
cal subject heading terms that were
used in all fields were snoring, apnea,
sleep-disordered breathing, sleep-
related breathing disorders, upper
airway resistance, polysomnography,
sleep study, adenoidectomy, tonsil-
lectomy, continuous positive airway
pressure, obesity, adiposity, hypopnea,
hypoventilation, cognition, behavior,
and neuropsychology. Reviews, case
reports, letters to the editor, and ab-
stracts were not included. Non–English-
language articles, animal studies, and
studies relating to infants younger than
1 year and to special populations (eg,
children with craniofacial anomalies or
sickle cell disease) were excluded. In
several steps, a total of 3166 hits was
reduced to 350 articles, which under-
went detailed review.2 Committee
members selectively updated this lit-
erature search for articles published
from 2008 to 2011 specific to guideline
categories. Details of the literature
grading system are available in the
accompanying technical report.

Since publication of the previous guide-
lines, there has been an improvement in
the quality of OSAS studies in the lit-
erature; however, there remain few
randomized, blinded, controlled stud-
ies. Most studies were questionnaire
or polysomnography based. Many
studies used standard definitions for
pediatric polysomnography scoring, but

the interpretation of polysomnography
(eg, the apnea hypopnea index [AHI]
criterion used for diagnosis or to de-
termine treatment) varied widely. The
guideline notes the quality of evidence
for each key action statement. Addi-
tional details are available in the tech-
nical report.

The evidence-based approach to guide-
line development requires that the evi-
dence in support of each key action
statement be identified, appraised, and
summarized and that an explicit link
between evidence and recommenda-
tions be defined. Evidence-based rec-
ommendations reflect the quality of
evidence and the balance of benefit and
harm that is anticipated when the rec-
ommendation is followed. The AAP policy
statement, “Classifying Recommenda-
tions for Clinical Practice Guidelines,”3

was followed in designating levels of
recommendation (see Fig 1 and Table 1).

DEFINITION

This guideline defines OSAS in children
as a “disorder of breathing during
sleep characterized by prolonged par-
tial upper airway obstruction and/or
intermittent complete obstruction (ob-
structive apnea) that disrupts normal
ventilation during sleep and normal
sleep patterns,”4 accompanied by
symptoms or signs, as listed in Table 2.
Prevalence rates based on level I and II
studies range from 1.2% to 5.7%.5–7

Symptoms include habitual snoring
(often with intermittent pauses, snorts,
or gasps), disturbed sleep, and day-
time neurobehavioral problems. Day-
time sleepiness may occur, but is
uncommon in young children. OSAS is
associated with neurocognitive im-
pairment, behavioral problems, failure
to thrive, hypertension, cardiac dys-
function, and systemic inflammation.
Risk factors include adenotonsillar hy-
pertrophy, obesity, craniofacial anoma-
lies, and neuromuscular disorders.
Only the first 2 risk factors are
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discussed in this guideline. In this
guideline, obesity is defined as a BMI
>95th percentile for age and gender.8

KEY ACTION STATEMENTS

Key Action Statement 1: Screening
for OSAS

As part of routine health mainte-
nance visits, clinicians should inquire
whether the child or adolescent
snores. If the answer is affirmative
or if a child or adolescent presents
with signs or symptoms of OSAS
(Table 2), clinicians should perform

a more focused evaluation. (Evidence
Quality: Grade B, Recommendation
Strength: Recommendation.)

Evidence Profile KAS 1

� Aggregate evidence quality: B

� Benefit: Early identification of OSAS
is desirable, because it is a high-
prevalence condition, and identifica-
tion and treatment can result in
alleviation of current symptoms, im-
proved quality of life, prevention of
sequelae, education of parents, and
decreased health care utilization.

� Harm: Provider time, patient and
parent time.

� Benefits-harms assessment: Prepon-
derance of benefit over harm.

� Value judgments: Panelists believe
that identification of a serious med-
ical condition outweighs the time ex-
penditure necessary for screening.

� Role of patient preferences: None.

� Exclusions: None.

� Intentional vagueness: None.

� Strength: Recommendation.

Almost all children with OSAS snore,9–11

although caregivers frequently do not
volunteer this information at medical
visits.12 Thus, asking about snoring at
each health maintenance visit (as well
as at other appropriate times, such as
when evaluating for tonsillitis) is a sen-
sitive, albeit nonspecific, screening mea-
sure that is quick and easy to perform.
Snoring is common in children and ad-
olescents; however, OSAS is less com-
mon. Therefore, an affirmative answer
should be followed by a detailed history
and examination to determine whether
further evaluation for OSAS is needed
(Table 2); this clinical evaluation alone

FIGURE 1
Evidence quality. Integrating evidence quality appraisal with an assessment of the anticipated balance
between benefits and harms if a policy is carried out leads to designation of a policy as a strong
recommendation, recommendation, option, or no recommendation. RCT, randomized controlled trial;
Rec, recommendation.

TABLE 1 Definitions and Recommendation Implications

Statement Definition Implication

Strong recommendation A strong recommendation in favor of a particular action is made
when the anticipated benefits of the recommended
intervention clearly exceed the harms (as a strong
recommendation against an action is made when the
anticipated harms clearly exceed the benefits) and the quality
of the supporting evidence is excellent. In some clearly
identified circumstances, strong recommendations may
be made when high-quality evidence is impossible to obtain
and the anticipated benefits strongly outweigh the harms.

Clinicians should follow a strong recommendation
unless a clear and compelling rationale for an
alternative approach is present.

Recommendation A recommendation in favor of a particular action is made when
the anticipated benefits exceed the harms but the quality of
evidence is not as strong. Again, in some clearly identified
circumstances, recommendations may be made when
high-quality evidence is impossible to obtain but the
anticipated benefits outweigh the harms.

It would be prudent for clinicians to follow a
recommendation, but they should remain alert to
new information and sensitive to patient preferences.

Option Options define courses that may be taken when either the
quality of evidence is suspect or carefully performed
studies have shown little clear advantage to one approach
over another.

Clinicians should consider the option in their
decision-making, and patient preference
may have a substantial role.

No recommendation No recommendation indicates that there is a lack of pertinent
published evidence and that the anticipated balance of
benefits and harms is presently unclear.

Clinicians should be alert to new published evidence
that clarifies the balance of benefit versus harm.
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does not establish the diagnosis (see
technical report). Occasional snoring,
for example, with an upper respiratory
tract infection, is less of a concern than
snoring that occurs at least 3 times
a week and is associated with any of the
symptoms or signs listed in Table 2.

Key Action Statement 2A:
Polysomnography

If a child or adolescent snores on
a regular basis and has any of the
complaints or findings shown in Table
2, clinicians should either (1) obtain
a polysomnogram (Evidence Quality A,
Key Action strength: Recommenda-
tion) OR (2) refer the patient to
a sleep specialist or otolaryngologist
for a more extensive evaluation (Evi-
dence quality D, Key Action strength:
Option). (Evidence Quality: Grade A
for polysomnography; Grade D for
specialist referral, Recommendation
Strength: Recommendation.)

Evidence Profile KAS 2A:
Polysomnography

� Aggregate evidence quality: A

� Benefits: Establish diagnosis and
determine severity of OSAS.

� Harm: Expense, time, anxiety/dis-
comfort.

� Benefits-harms assessment: Prepon-
derance of benefit over harm.

� Value judgments: Panelists weighed
the value of establishing a diagnosis
as more important than the minor
potential harms listed.

� Role of patient preferences: Small be-
cause of preponderance of evidence
that polysomnography is the most
accurate way to make a diagnosis.

� Exclusions: See Key Action Statement
2B regarding lack of availability.

� Intentional vagueness: None.

� Strength: Recommendation.

Evidence Profile KAS 2A: Referral

� Aggregate evidence quality: D

� Benefits: Subspecialist may be bet-
ter able to establish diagnosis and
determine severity of OSAS.

� Harm: Expense, time, anxiety/dis-
comfort.

� Benefits-harms assessment: Pre-
ponderance of benefit over harm.

� Value judgments: Panelists weighed
the value of establishing a diagnosis
as more important than the minor
potential harms listed.

� Role of patient preferences: Large.

� Exclusions: None.

� Intentional vagueness: None.

� Strength: Option.

Although history and physical exami-
nation are useful to screen patients
and determine which patients need
further investigation for OSAS, the
sensitivity and specificity of the history
and physical examination are poor
(see accompanying technical report).
Physical examination when the child
is awake may be normal, and the size
of the tonsils cannot be used to
predict the presence of OSAS in an
individual child. Thus, objective test-
ing is required. The gold standard test

is overnight, attended, in-laboratory
polysomnography (sleep study). This
is a noninvasive test involving the
measurement of a number of physi-
ologic functions overnight, typi-
cally including EEG; pulse oximetry;
oronasal airflow, abdominal and
chest wall movements, partial pres-
sure of carbon dioxide (PCO2); and
video recording.13 Specific pediatric
measuring and scoring criteria
should be used.13 Polysomnography
will demonstrate the presence or
absence of OSAS. Polysomnography
also demonstrates the severity of
OSAS, which is helpful in planning
treatment and in postoperative short-
and long-term management.

Key Action Statement 2B:
Alternative Testing

If polysomnography is not avail-
able, then clinicians may order al-
ternative diagnostic tests, such as
nocturnal video recording, nocturnal
oximetry, daytime nap polysomno-
graphy, or ambulatory polysomno-
graphy. (Evidence Quality: Grade C,
Recommendation Strength: Option.)

Evidence Profile KAS 2B

� Aggregate evidence quality: C

� Benefit: Varying positive and nega-
tive predictive values for establish-
ing diagnosis.

� Harm: False-negative and false-
positive results may underestimate
or overestimate severity, expense,
time, anxiety/discomfort.

� Benefits-harms assessment: Equi-
librium of benefits and harms.

� Value judgments: Opinion of the
panel that some objective testing
is better than none. Pragmatic de-
cision based on current shortage of
pediatric polysomnography facili-
ties (this may change over time).

� Role of patient preferences: Small, if
choices are limited by availability;

TABLE 2 Symptoms and Signs of OSAS

History
Frequent snoring (≥3 nights/wk)
Labored breathing during sleep
Gasps/snorting noises/observed

episodes of apnea
Sleep enuresis (especially secondary enuresis)a

Sleeping in a seated position or with the neck
hyperextended

Cyanosis
Headaches on awakening
Daytime sleepiness
Attention-deficit/hyperactivity disorder
Learning problems

Physical examination
Underweight or overweight
Tonsillar hypertrophy
Adenoidal facies
Micrognathia/retrognathia
High-arched palate
Failure to thrive
Hypertension

a Enuresis after at least 6 mo of continence.
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families may choose to travel to cen-
ters where more extensive facilities
are available.

� Exclusions: None.

� Intentional vagueness: None.

� Strength: Option.

Although polysomnography is the gold
standard for diagnosis of OSAS, there
is a shortage of sleep laboratories
with pediatric expertise. Hence, poly-
somnography may not be readily avail-
able in certain regions of the country.
Alternative diagnostic tests have been
shown to have weaker positive and
negative predictive values than poly-
somnography, but nevertheless, objec-
tive testing is preferable to clinical
evaluation alone. If an alternative test
fails to demonstrate OSAS in a patient
with a high pretest probability, full
polysomnography should be sought.

Key Action Statement 3:
Adenotonsillectomy

If a child is determined to have
OSAS, has a clinical examination
consistent with adenotonsillar hy-
pertrophy, and does not have a
contraindication to surgery (see
Table 3), the clinician should rec-
ommend adenotonsillectomy as the
first line of treatment. If the child
has OSAS but does not have adeno-
tonsillar hypertrophy, other treat-
ment should be considered (see Key
Action Statement 6). Clinical judg-
ment is required to determine the
benefits of adenotonsillectomy com-
pared with other treatments in
obese children with varying degrees
of adenotonsillar hypertrophy. (Evi-
dence Quality: Grade B, Recommen-
dation Strength: Recommendation.)

Evidence Profile KAS 3

� Aggregate evidence quality: B

� Benefit: Improve OSAS and accompa-
nying symptoms and sequelae.

� Harm: Pain, anxiety, dehydration, an-
esthetic complications, hemorrhage,
infection, postoperative respiratory
difficulties, velopharyngeal incom-
petence, nasopharyngeal stenosis,
death.

� Benefits-harms assessment: Pre-
ponderance of benefit over harm.

� Value judgments: The panel sees
the benefits of treating OSAS as
more beneficial than the low risk
of serious consequences.

� Role of patient preferences: Low;
continuous positive airway pressure
(CPAP) is an option but involves pro-
longed, long-term treatment as
compared with a single, relatively
low-risk surgical procedure.

� Exclusions: See Table 3.

� Intentional vagueness: None.

� Strength: Recommendation.

Adenotonsillectomy is very effective in
treating OSAS. Adenoidectomy or
tonsillectomy alone may not be suf-
ficient, because residual lymphoid
tissue may contribute to persistent
obstruction. In otherwise healthy
children with adenotonsillar hyper-
trophy, adenotonsillectomy is associ-
ated with improvements in symptoms
and sequelae of OSAS. Postoperative
polysomnography typically shows
a major decrease in the number
of obstructive events, although
some obstructions may still be
present. Although obese children may
have less satisfactory results, many
will be adequately treated with

adenotonsillectomy; however, further
research is needed to determine which
obese children are most likely to benefit
from surgery. In this population, the
benefits of a 1-time surgical procedure,
with a small but real risk of compli-
cations, need to be weighed against
long-term treatment with CPAP, which is
associated with discomfort, disruption
of family lifestyle, and risks of poor
adherence. Potential complications of
adenotonsillectomy are shown in Table
4. Although serious complications (in-
cluding death) may occur, the rate of
these complications is low, and the
risks of complications need to be
weighed against the consequences of
untreated OSAS. In general, a 1-time
only procedure with a relatively low
morbidity is preferable to lifelong
treatment with CPAP; furthermore, the
efficacy of CPAP is limited by generally
suboptimal adherence. Other treatment
options, such as anti-inflammatory
medications, weight loss, or tracheos-
tomy, are less effective, are difficult to
achieve, or have higher morbidity, re-
spectively.

Key Action Statement 4: High-Risk
Patients Undergoing
Adenotonsillectomy

Clinicians should monitor high-risk
patients (Table 5) undergoing adeno-
tonsillectomy as inpatients post-
operatively. (Evidence Quality: Grade
B, Recommendation Strength: Rec-
ommendation.)

TABLE 3 Contraindications for
Adenotonsillectomy

Absolute contraindications
No adenotonsillar tissue (tissue has been
surgically removed)

Relative contraindications
Very small tonsils/adenoid
Morbid obesity and small tonsils/adenoid
Bleeding disorder refractory to treatment
Submucus cleft palate
Other medical conditions making patient

medically unstable for surgery

TABLE 4 Risks of Adenotonsillectomy

Minor
Pain
Dehydration attributable to postoperative
nausea/vomiting and poor oral intake

Major
Anesthetic complications
Acute upper airway obstruction during
induction or emergence from anesthesia

Postoperative respiratory compromise
Hemorrhage
Velopharyngeal incompetence
Nasopharyngeal stenosis
Death
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Evidence Profile KAS 4

� Aggregate evidence quality: B

� Benefit: Effectively manage severe
respiratory compromise and avoid
death.

� Harm: Expense, time, anxiety.

� Benefits-harms assessment: Pre-
ponderance of benefit over harm.

� Value judgments: The panel believes
that early recognition of any seri-
ous adverse events is critically im-
portant.

� Role of patient preferences: Minimal;
this is an important safety issue.

� Exclusions: None.

� Intentional vagueness: None.

� Strength: Recommendation.

Patients with OSAS may develop respi-
ratory complications, such as worsening

of OSAS or pulmonary edema, in the
immediate postoperative period. Death
attributable to respiratory complica-
tions in the immediate postoperative
period has been reported in patients
with severe OSAS. Identified risk factors
are shown in Table 5. High-risk patients
should undergo surgery in a center
capable of treating complex pediatric
patients. They should be hospitalized
overnight for close monitoring post-
operatively. Children with an acute
respiratory infection on the day of
surgery, as documented by fever, cough,
and/or wheezing, are at increased risk
of postoperative complications and,
therefore, should be rescheduled or
monitored closely postoperatively. Clini-
cians should decide on an individual
basis whether these patients should be
rescheduled, taking into consideration
the severity of OSAS in the particular
patient and keeping in mind that many
children with adenotonsillar hypertro-
phy have chronic rhinorrhea and nasal
congestion, even in the absence of viral
infections.

Key Action Statement 5:
Reevaluation

Clinicians should clinically reassess
all patients with OSAS for persisting
signs and symptoms after therapy
to determine whether further treat-
ment is required. (Evidence Quality:
Grade B, Recommendation Strength:
Recommendation.)

Evidence Profile KAS 5A

� Aggregate evidence quality: B

� Benefit: Determine effects of treat-
ment.

� Harm: Expense, time.

� Benefits-harms assessment: Pre-
ponderance of benefit over harm.

� Value judgments: Data show that
a significant proportion of children
continue to have abnormalities post-
operatively; therefore, the panel deter-

mined that the benefits of follow-up
outweigh the minor inconveniences.

� Role of patient preferences: Minimal;
follow-up is good clinical practice.

� Exclusions: None.

� Intentional vagueness: None.

� Strength: Recommendation.

Clinicians should reassess OSAS-
related symptoms and signs (Table
2) after 6 to 8 weeks of therapy to
determine whether further evaluation
and treatment are indicated. Objec-
tive data regarding the timing of the
postoperative evaluation are not avail-
able. Most clinicians recommend re-
evaluation 6 to 8 weeks after treatment
to allow for healing of the operative site
and to allow time for upper airway,
cardiac, and central nervous system
recovery. Patients who remain symp-
tomatic should undergo objective
testing (see Key Action Statement 2)
or be referred to a sleep specialist for
further evaluation.

Key Action Statement 5B:
Reevaluation of High-Risk Patients

Clinicians should reevaluate high-
risk patients for persistent OSAS
after adenotonsillectomy, including
those who had a significantly ab-
normal baseline polysomnogram,
have sequelae of OSAS, are obese,
or remain symptomatic after treat-
ment, with an objective test (see Key
Action Statement 2) or refer such
patients to a sleep specialist. (Evi-
dence Quality: Grade B, Recommen-
dation Strength: Recommendation.)

Evidence Profile KAS 5B

� Aggregate evidence quality: B

� Benefit: Determine effects of treat-
ment.

� Harm: Expense, time, anxiety/dis-
comfort.

� Benefits-harms assessment: Pre-
ponderance of benefit over harm.

TABLE 5 Risk Factors for Postoperative
Respiratory Complications in
Children With OSAS Undergoing
Adenotonsillectomy

Younger than 3 y of age
Severe OSAS on polysomnographya

Cardiac complications of OSAS
Failure to thrive
Obesity
Craniofacial anomaliesb

Neuromuscular disordersb

Current respiratory infection
a It is difficult to provide exact polysomnographic criteria
for severity, because these criteria will vary depending on
the age of the child; additional comorbidities, such as
obesity, asthma, or cardiac complications of OSAS; and
other polysomnographic criteria that have not been eval-
uated in the literature, such as the level of hypercapnia
and the frequency of desaturation (as compared with
lowest oxygen saturation). Nevertheless, on the basis of
published studies (primarily Level III, see Technical Re-
port), it is recommended that all patients with a lowest
oxygen saturation <80% (either on preoperative polysom-
nography or during observation in the recovery room post-
operatively) or an AHI ≥24/h be observed as inpatients
postoperatively as they are at increased risk for postop-
erative respiratory compromise. Additionally, on the basis
of expert consensus, it is recommended that patients with
significant hypercapnia on polysomnography (peak PCO2
≥60 mm Hg) be admitted postoperatively. The committee
noted that that most published studies were retrospective
and not comprehensive, and therefore these recommen-
dations may change if higher-level studies are published.
Clinicians may decide to admit patients with less severe
polysomnographic abnormalities based on a constellation
of risk factors (age, comorbidities, and additional poly-
somnographic factors) for a particular individual.
b Not discussed in these guidelines.
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� Value judgments: Given the panel’s
concerns about the consequences
of OSAS and the frequency of post-
operative persistence in high-risk
groups, the panel believes that
the follow-up costs are outweighed
by benefits of recognition of per-
sistent OSAS. A minority of panel-
ists believed that all children with
OSAS should have follow-up poly-
somnography because of the high
prevalence of persistent postoperative
abnormalities on polysomnography,
but most panelists believed that
persistent polysomnographic ab-
normalities in uncomplicated chil-
dren with mild OSAS were usually
mild in patients who were asymp-
tomatic after surgery.

� Role of patient preferences: Mini-
mal. Further evaluation is needed
to determine the need for further
treatment.

� Exclusions: None.

� Intentional vagueness: None.

� Strength: Recommendation.

Numerous studies have shown that
a large proportion of children at high
risk continue to have some degree of
OSAS postoperatively10,13,14; thus, ob-
jective evidence is required to de-
termine whether further treatment is
necessary.

Key Action Statement 6: CPAP

Clinicians should refer patients for
CPAP management if symptoms/
signs (Table 2) or objective evi-
dence of OSAS persists after adeno-
tonsillectomy or if adenotonsillectomy
is not performed. (Evidence Quality:
Grade B, Recommendation Strength:
Recommendation.)

Evidence Profile KAS 6

� Aggregate evidence quality: B

� Benefit: Improve OSAS and accom-
panying symptoms and sequelae.

� Harm: Expense, time, anxiety; paren-
tal sleep disruption; nasal and skin
adverse effects; possible midface
remodeling; extremely rare serious
pressure-related complications, such
as pneumothorax; poor adherence.

� Benefits-harms assessment: Pre-
ponderance of benefit over harm.

� Value judgments: Panelists believe
that CPAP is the most effective
treatment of OSAS that persists
postoperatively and that the benefits
of treatment outweigh the adverse
effects. Other treatments (eg, rapid
maxillary expansion) may be effec-
tive in specially selected patients.

� Role of patient preferences: Other
treatments may be effective in spe-
cially selected patients.

� Exclusions: Rare patients at in-
creased risk of severe pressure
complications.

� Intentional vagueness: None.

� Policy level: Recommendation.

CPAP therapy is delivered by using an
electronic device that delivers air at
positive pressure via a nasal mask,
leading to mechanical stenting of the
airway and improved functional re-
sidual capacity in the lungs. There is no
clear advantage of using bilevel
pressure over CPAP.15 CPAP should
be managed by an experienced and
skilled clinician with expertise in its use
in children. CPAP pressure require-
ments vary among individuals and
change over time; thus, CPAP must be
titrated in the sleep laboratory before
prescribing the device and periodi-
cally readjusted thereafter. Behavioral
modification therapy may be required,
especially for young children or those
with developmental delays. Objective
monitoring of adherence, by using the
equipment software, is important. If
adherence is suboptimal, the clinician
should institute measures to improve
adherence (such as behavioral modi-
fication, or treating side effects of

CPAP) and institute alternative treat-
ments if these measures are ineffective.

Key Action Statement 7: Weight
Loss

Clinicians should recommend weight
loss in addition to other therapy
if a child/adolescent with OSAS is
overweight or obese. (Evidence
Quality: Grade C, Recommendation
Strength: Recommendation.)

Evidence Profile KAS 7

� Aggregate evidence quality: C

� Benefit: Improve OSAS and accom-
panying symptoms and sequelae;
non–OSAS-related benefits of weight
loss.

� Harm: Hard to achieve and main-
tain weight loss.

� Benefits-harms assessment: Pre-
ponderance of benefit over harm.

� Value judgments: The panel agreed
that weight loss is beneficial for
both OSAS and other health issues,
but clinical experience suggests
that weight loss is difficult to
achieve and maintain, and even ef-
fective weight loss regimens take
time; therefore, additional treat-
ment is required in the interim.

� Role of patient preferences: Strong
role for patient and family prefer-
ence regarding nutrition and exer-
cise.

� Exclusions: None.

� Intentional vagueness: None.

� Strength: Recommendation.

Weight loss has been shown to im-
prove OSAS,16,17 although the degree of
weight loss required has not been
determined. Because weight loss is
a slow and unreliable process, other
treatment modalities (such as adeno-
tonsillectomy or CPAP therapy) should
be instituted until sufficient weight loss
has been achieved and maintained.
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Key Action Statement 8: Intranasal
Corticosteroids

Clinicians may prescribe topical
intranasal corticosteroids for chil-
dren with mild OSAS in whom adeno-
tonsillectomy is contraindicated or
for children with mild post-
operative OSAS. (Evidence Quality:
Grade B, Recommendation Strength:
Option.)

Evidence Profile KAS 8

� Aggregate evidence quality: B

� Benefit: Improves mild OSAS and ac-
companying symptoms and sequelae.

� Harm: Some subjects may not have
an adequate response. It is not
known whether therapeutic effect
persists long-term; therefore, long-
term observation is required. Low
risk of steroid-related adverse effects.

� Benefits-harms assessment: Pre-
ponderance of benefit over harm.

� Value judgments: The panel agreed
that intranasal steroids provide a less
invasive treatment than surgery or
CPAP and, therefore, may be preferred
in some cases despite lower efficacy
and lack of data on long-term efficacy.

� Role of patient preferences: Mod-
erate role for patient and family
preference if OSAS is mild.

� Exclusions: None.

� Intentional vagueness: None.

� Strength: Option.

Mild OSAS is defined, for this indication,
as an AHI <5 per hour, on the basis of
studies on intranasal corticosteroids
described in the accompanying technical
report.2 Several studies have shown that
the use of intranasal steroids decreases
the degree of OSAS; however, although

OSAS improves, residual OSAS may re-
main. Furthermore, there is individual
variability in response to treatment, and
long-term studies have not been per-
formed to determine the duration of
improvement. Therefore, nasal steroids
are not recommended as a first-line
therapy. The response to treatment
should be measured objectively after
a course of treatment of approximately
6 weeks. Because the long-term effect
of this treatment is unknown, the cli-
nician should continue to observe the
patient for symptoms of recurrence
and adverse effects of corticosteroids.

AREAS FOR FUTURE RESEARCH

A detailed list of research recommen-
dations is provided in the accompanying
technical report.2 There is a great need
for further research into the prevalence
of OSAS, sequelae of OSAS, best treat-
ment methods, and the role of obesity.
In particular, well-controlled, blinded
studies, including randomized controlled
trials of treatment, are needed to de-
termine the best care for children and
adolescents with OSAS.
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TECHNICAL REPORT

Diagnosis and Management of Childhood Obstructive
Sleep Apnea Syndrome

abstract
OBJECTIVE: This technical report describes the procedures involved in
developing recommendations on the management of childhood ob-
structive sleep apnea syndrome (OSAS).

METHODS: The literature from 1999 through 2011 was evaluated.

RESULTS AND CONCLUSIONS: A total of 3166 titles were reviewed, of
which 350 provided relevant data. Most articles were level II through
IV. The prevalence of OSAS ranged from 0% to 5.7%, with obesity being
an independent risk factor. OSAS was associated with cardiovascular,
growth, and neurobehavioral abnormalities and possibly inflamma-
tion. Most diagnostic screening tests had low sensitivity and speci-
ficity. Treatment of OSAS resulted in improvements in behavior and
attention and likely improvement in cognitive abilities. Primary treat-
ment is adenotonsillectomy (AT). Data were insufficient to recom-
mend specific surgical techniques; however, children undergoing
partial tonsillectomy should be monitored for possible recurrence
of OSAS. Although OSAS improved postoperatively, the proportion
of patients who had residual OSAS ranged from 13% to 29% in low-
risk populations to 73% when obese children were included and
stricter polysomnographic criteria were used. Nevertheless, OSAS
may improve after AT even in obese children, thus supporting surgery
as a reasonable initial treatment. A significant number of obese
patients required intubation or continuous positive airway pressure
(CPAP) postoperatively, which reinforces the need for inpatient obser-
vation. CPAP was effective in the treatment of OSAS, but adherence
is a major barrier. For this reason, CPAP is not recommended
as first-line therapy for OSAS when AT is an option. Intranasal
steroids may ameliorate mild OSAS, but follow-up is needed. Data
were insufficient to recommend rapid maxillary expansion. Pediatrics
2012;130:e714–e755

INTRODUCTION

This technical report describes in detail the procedures involved
in developing the recommendations for the updated clinical prac-
tice guideline on childhood obstructive sleep apnea syndrome
(OSAS).1

The clinical practice guideline is primarily aimed at pediatricians and
other primary care clinicians (family physicians, nurse practitioners,

Carole L. Marcus, MBBCh, Lee J. Brooks, MD, Sally
Davidson Ward, MD, Kari A. Draper, MD, David Gozal, MD,
Ann C. Halbower, MD, Jacqueline Jones, MD, Christopher
Lehmann, MD, Michael S. Schechter, MD, MPH, Stephen
Sheldon, MD, Richard N. Shiffman, MD, MCIS, and Karen
Spruyt, PhD

KEY WORDS
adenotonsillectomy, continuous positive airway pressure, sleep-
disordered breathing, snoring

ABBREVIATIONS
AAP—American Academy of Pediatrics
ADHD—attention-deficit/hyperactivity disorder
AHI—apnea hypopnea index
AT—adenotonsillectomy
BP—blood pressure
BPAP—bilevel positive airway pressure
CBCL—Child Behavior Checklist
CPAP—continuous positive airway pressure
CRP—C-reactive protein
ECG—electrocardiography
HOMA—homeostatic model assessment
HS—habitual snoring
IL—interleukin
OSAS—obstructive sleep apnea syndrome
PAP—positive airway pressure
PSG—polysomnography
PT—partial tonsillectomy
QoL—quality of life
RDI—respiratory distress index
SDB—sleep-disordered breathing
SES—socioeconomic status
SpO2—oxygen saturation
URI—upper respiratory tract infection

(Continued on last page)
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and physician assistants) who treat
children. The secondary audience for
the guideline includes sleep medi-
cine specialists, pediatric pulmonol-
ogists, neurologists, otolaryngologists,
and developmental/behavioral pedia-
tricians.

The primary focus of the committee
was on OSAS in childhood.2 The com-
mittee focused on otherwise healthy
children who had adenotonsillar hy-
pertrophy or obesity as underlying risk
factors. Complex populations, includ-
ing infants <1 year of age and children
who had other medical conditions
(eg, craniofacial anomalies, genetic
or metabolic syndromes, neuromus-
cular disease, laryngomalacia, sickle
cell disease), were excluded because
these patients will typically require
subspecialty referral.

Two professional studies recently pub-
lished related guidelines: the American
Academy of Otolaryngology–Head and
Neck Surgery3 and the American Acad-
emy of Sleep Medicine.4 These guide-
lines have similar recommendations to
many of the recommendations in the
American Academy of Pediatrics (AAP)
guideline.

The recommendations in this state-
ment do not indicate an exclusive
course of treatment. Variations, taking
into account individual circumstances,
may be appropriate.

METHODS

Literature Search

A literature search was performed
that included English-language arti-
cles, children and adolescents aged 1
through 17.9 years, and publication
between 1999 and 2008. Animal studies,
abstracts, letters, case reports, and
reviews were excluded. The Medical
Subject Heading terms that were used
in all fields were snoring, apnea, sleep-
disordered breathing (SDB), sleep-
related breathing disorders, upper

airway resistance, polysomnography
(PSG), sleep study, adenoidectomy,
tonsillectomy, continuous positive air-
way pressure (CPAP), obesity, adiposity,
hypopnea, hypoventilation, cognition,
behavior, and neuropsychology. Search
engines used were PubMed, Scopus,
Ovid, PsycINFO, EBSCO (including Health
Source [Nursing], Child Development
and Adolescent Studies), and CINAHL.
Articles covering special populations
(eg, infants aged <1 year, those with
craniofacial anomalies or syndromes)
were excluded during the title and
abstract reviews.

Titles and available abstracts of articles
found by the literature search were
reviewed by the committee members in
several rounds (see Results). In the first
round, duplicates and erroneous hits
from the literature search were ex-
cluded. In the second round, titles were
reviewed for relevancy by 2 committee
members. Articles with relevant titles
were then reviewed by 2 reviewers
each, on the basis of the abstract. Be-
cause of the large number of remaining
articles, text-mining (Statistica, StatSoft
version 9; StatSoft, Inc, Tulsa, OK) was
performed on the method section of the
articles to reduce the large amount of
articles for the final step of quality
assessment. Text-mining is the com-
bined, automated process of analyz-
ing unstructured, natural language
text to discover information and
knowledge that are typically difficult to
retrieve.5

Unfortunately, text-mining revealed that
few articles reported research methods,
such as the study design (eg, clinical
case series, retrospective, observational,
clinical experiment), blinding of the as-
sessment, and recruitment and/or
scoring, that could have been applied
for further selection. A manual screen-
ing of the questionable articles after
text-mining resulted in a pool of 605
articles. The committee decided on a fi-
nal round of title selection; that is, each

member was assigned a random batch
of articles and selected titles based on
relevance with respect to the guideline
categories. These remaining articles
were each reviewed and graded by
a committee member, as detailed here.
Because of the large volume of articles
requiring detailed evaluation, some
committee members recruited trainees
and colleagues to assist them in the
performance of these reviews, under
their supervision. Jason Caboot, June
Chan, Mary Currie, Fiona Healy, Maureen
Josephson, Sofia Konstantinopoulou,
H. Madan Kumar, Roberta Leu, Darius
Loghmanee, Rajeev Bhatia, Argyri
Petrocheilou, Harsha Vardhan, and Col-
leen Walsh participated. A literature
search of more recent articles (2008–
2011) was performed by individual
committee members, per guideline
category, and discussed during the
committee meeting.

As would be expected from any panel
of experts in a field, some of the
citations were the work of the panel
members. For this reason, a varied
panel, including general pediatricians,
pulmonologists, otolaryngologists, and
sleep medicine physicians, was ar-
ranged to provide balance. For initial
guideline drafts, committee members
were assigned sections of the report
that were not directly in their area of
research, and the evidence, search
results, and conclusions thereof were
discussed by all committee members at
a face-to-face meeting. Subsequent
drafts of the guidelines and technical
report were reviewed by all commit-
tee members.

Quality Assessment

The previous literature review form6

was modified to include the evidence
grading system developed by the
American Academy of Neurology for
the assessment of clinical utility of
diagnostic tests (Table 1).7 A specific
customized software (OSA Taskforce;
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copyright Francesco Rundo and Karen
Spruyt) was developed for the litera-
ture review form to standardize this
part of the process. Of note, the
quality assessment levels were com-
parable to the grading levels applied
previously.8,9 The quality assessment
applied involved 4 tiers of evidence,
with level I studies being judged to
have a low risk of bias and level IV
studies judged to have a very high
level of bias. A weaker level of evi-
dence indicates the need to integrate
greater clinical judgment when apply-
ing results to clinical decision-making.
The committee’s quality assessment of
data took into account not only the
levels of evidence in relevant articles
but also the number of articles iden-
tified, the magnitude and direction of
various findings, and whether articles
demonstrated convergent or divergent
conclusions.

The evidence-based approach to guide-
line development requires that the
evidence in support of each key action
statement be identified, appraised,
and summarized and that an explicit
link between evidence and recommen-
dations be defined. Evidence-based
recommendations reflect the quality
of evidence and the balance of benefit

and harm that is anticipated when the
recommendation is followed. The AAP
policy statement “Classifying Recom-
mendations for Clinical Practice Guide-
lines”10 was followed in designating
levels of recommendations (Fig 1,
Table 2).

RESULTS OF LITERATURE SEARCH

The automated Medical Subject Head-
ing search resulted in 3166 hits. After
duplicates and erroneous hits were
excluded, 2395 hits fulfilled the criteria.
After title review, 1091 articles were
accepted, with a 0.70 interrater agree-
ment between the 2 reviewers. These
remaining articles were reviewed on
the basis of the abstract, which resulted
in 757 articles remaining, with a 0.60
agreement rate between reviewers. A
final decision on those without agree-
ment was made by the chairperson of
the committee. Text-mining, although
not helpful in reducing the number of
articles for further evaluation, illus-
trated the spectrum of topics covered
by the articles (Table 3). A manual
screening of the questionable articles
after text-mining resulted in a pool of
605 articles. The final round of title
selection resulted in 397 articles for

detailed review. An additional 47 arti-
cles were found to not meet criteria
during the detailed review. Thus, a total
of 350 articles were included.

On the basis of the final 350 articles,
one-third were epidemiologic studies,
26% were diagnostic studies, and
23% were treatment studies. Table 4
lists the type of study design; 34% of
studies were descriptive and 32% were
nonrandomized concurrent cohort se-
ries. PSG was the diagnostic method
used for 57% of the articles, whereas
45% used questionnaires. The sample
size varied from 9 to 6742 subjects.
Figure 2 shows the level of evidence
of the articles; 76% of studies were
level III or IV. The majority of studies
did not include a control group,
which degraded the studies to level
III or IV. Few studies applied any form
of blinding.

Conclusion

There has been a large increase in the
number of published studies since the
initial guideline was published. However,
there are few randomized, blinded,
controlled studies. Most articles evalu-
ated were level III or IV, andmany studies
were hampered by the lack of a control
group. In most studies, blinding was not
present or not reported. From a meth-
odologic standpoint, a clear need for
randomized clinical trials with blinding
is evident.

TERMINOLOGY

OSAS in children is defined as a “disor-
der of breathing during sleep char-
acterized by prolonged partial upper
airway obstruction and/or intermittent
complete obstruction (obstructive ap-
nea) that disrupts normal ventilation
during sleep and normal sleep pat-
terns,”2 accompanied by symptoms or
signs as listed in Table 2 of the ac-
companying guideline. In this document,
the term SDB is used to encompass

TABLE 1 Evidence Grading System7

Level Description

I Evidence provided by a prospective study in a broad spectrum of persons who have the
suspected condition, by using a reference (gold) standard for case definition, in which the
test is applied in a blinded fashion, and enabling the assessment of appropriate test of
diagnostic accuracy. All persons undergoing the diagnostic test have the presence or
absence of the disease determined. Level I studies are judged to have a low risk of bias.

II Evidence provided by a prospective study of a narrow spectrum of persons who have the
suspected condition, or a well-designed retrospective study of a broad spectrum of
persons who have an established condition (by gold standard) compared with a broad
spectrum of controls, in which the test is applied in a blinded evaluation, and enabling the
assessment of appropriate tests of diagnostic accuracy. Level II studies are judged to have
a moderate risk of bias.

III Evidence provided by a retrospective study in which either persons who have the established
condition or controls are of a narrow spectrum, and in which the reference standard, if
not objective, is applied by someone other than the person who performed (interpreted)
the test. Level III studies are judged to have a moderate to high risk of bias.

IV Any study design where the test is not applied in an independent evaluation or evidence is
provided by expert opinion alone or in descriptive case series without controls. There is
no blinding or there may be inadequate blinding. The spectrum of persons tested may be
broad or narrow. Level IV studies are judged to have a very high risk of bias.
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both snoring and OSAS when stud-
ies did not distinguish between these
entities.

PREVALENCE OF OSAS

The original clinical practice guideline
found a prevalence of OSAS of 2% (3
studies) and a prevalence of habitual
snoring (HS) of 3% to 12% (7 studies).
Since publication of the original
guideline, 10 studies (in 12 separate
articles) used the gold standard of
conventional overnight laboratory PSG
to diagnose OSAS (Table 5). These

studies were all levels I through IV,
depending on the size and character-
istics of the sample population, and
represented many countries and age
groups. They used various criteria, not
all of which are standard, to diagnose
OSAS. Many of the studies had a small
sample size and/or studied only a se-
lected high-risk sample of the pop-
ulation. Despite these limitations, the
10 studies found a prevalence of OSAS
in the general pediatric population of
0% to 5.7%. Three studies to note
were those of Bixler et al11 from the
United States, Li et al12 from China,

and O’Brien et al13 from the United
States. These 3 studies (levels I–II) had
large sample sizes from the general
pediatric population and reported OSAS
prevalence rates of 1.2% to 5.7%. Six
studies investigated the prevalence
of OSAS by using various ambulatory
studies rather than full, laboratory-
based PSG (Table 6). Although the
sample sizes were generally larger,
home studies are not considered
the gold standard of diagnosis and
were thus level III. These studies
found an OSAS prevalence of 0.8% to
24%. The 2 outliers (at 12% and
24%)14,15 used more liberal criteria
to diagnose OSAS. Excluding those
studies, the OSAS prevalence was
0.8% to 2.8%.

Several studies attempted to discern
variables associated with the presence
of OSAS. Three studies found an equal
prevalence between males and fe-
males,16–18 and 2 studies found an
increased prevalence in males.12,15

Two studies reported an increased risk
in children of ethnic minorities,11,19

supporting older data.20 Four stud-
ies found an increased risk in obese
patients,12,17,21,22 but 3 studies did

FIGURE 1
Evidence quality. Integrating evidence quality appraisal with an assessment of the anticipated balance
between benefits and harms if a policy is carried out leads to designation of a policy as a strong
recommendation, recommendation, option, or no recommendation. RCT, randomized controlled trial.

TABLE 2 Definitions and Recommendation Implications

Statement Definition Implication

Strong recommendation A strong recommendation in favor of a particular action is made
when the anticipated benefits of the recommended
intervention clearly exceed the harms (as a strong
recommendation against an action is made when the
anticipated harms clearly exceed the benefits) and the quality
of the supporting evidence is excellent. In some clearly
identified circumstances, strong recommendations may be
made when high-quality evidence is impossible to obtain and
the anticipated benefits strongly outweigh the harms.

Clinicians should follow a strong recommendation unless
a clear and compelling rationale for an alternative approach
is present.

Recommendation A recommendation in favor of a particular action is made when
the anticipated benefits exceed the harms but the quality of
evidence is not as strong. Again, in some clearly identified
circumstances, recommendations may be made when high-
quality evidence is impossible to obtain but the anticipated
benefits outweigh the harms.

Clinicians would be prudent to follow a recommendation but
should remain alert to new information and sensitive to
patient preferences.

Option Options define courses that may be taken when either the
quality of evidence is suspect or carefully performed studies
have shown little clear advantage to 1 approach over another.

Clinicians should consider the option in their decision-making,
and patient preference may have a substantial role.

No recommendation No recommendation indicates that there is a lack of pertinent
published evidence and that the anticipated balance of
benefits and harms is presently unclear.

Clinicians should be alert to new published evidence that
clarifies the balance of benefit versus harm.
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not.15,16,23 Another study reported an
increased risk of OSAS with increased
waist circumference, a marker for
obesity.11 One study found an increased
risk with nasal abnormalities,11 1 study
found an increased risk with pre-
maturity,19 and 2 studies found in-
creased risk with adenotonsillar
hypertrophy.12,22

Multiple studies (levels II–IV) in-
vestigated the prevalence of HS, which
is one of the most prominent mani-
festations of OSAS (Table 7). The
presence of snoring was based on
parental or personal questionnaires.
Not all of the questionnaires used
have been validated, and the data re-
lied on subjective responses rather
than objective clinical evaluations.
The reported prevalence of HS var-
ied widely, depending on the study
and definition used, from 1.5% to
27.6%.

In summary, studies of OSAS and HS
show varied prevalence rates, de-
pending on the population studied, the
methods used to measure breathing
during sleep, and the definitions used
for diagnosis. Nevertheless, the pre-
ponderance of evidence suggests
a prevalence of OSAS in the range of
1% to 5%, making this a relatively
common disease that would be en-
countered by most clinicians in pri-
mary practice.

Areas for Future Research

� Population-based studies on the
gender and race distribution of
OSAS among different age groups.

SEQUELAE OF OSAS

Neuropsychological and Cognitive
Problems Associated With OSAS

Of the 350 articles related to this
search over the last 10 years, 61
articles directly explored the re-
lationship between SDB and cognitive
or neuropsychological deficits. In total,
29 658 subjects were studied, in-
cluding 2 level I studies24,25 with a to-
tal of 174 subjects and 5 level II
studies.26–30 The diagnosis of SDB was
based on clinical symptoms in 29
articles and on PSG in 32 articles.

Cognitive Deficits

All but 1 study (level IV)31 demon-
strated deficits in cognition or
neuropsychological function in asso-
ciation with symptoms, signs, or di-
agnosis of SDB. The 1 exception
examined children who had mild OSAS
over a wide age range and did not
include behavioral assessments. In
this study, the mean IQ in the OSAS
population was significantly above the
standard mean. Some32–34 but not all
studies showed a correlation between
the severity of obstructive apnea as
measured on PSG and increasing
neuropsychological morbidity. There
are several reasons why correlations
were not found for all studies. Stan-
dard PSG was developed to detect
cardiorespiratory variations and may
not be an adequate tool for detection
of sleep changes that affect neuro-
psychological function. Another possi-
bility is that any degree of SDB is
associated with abnormal neuro-
psychological outcomes and might be
affected variably by social, medical,
environmental, or socioeconomic fac-
tors not measured by using PSG. This

TABLE 3 Results of Text-Mining of the
Methods Section of 757 Papers

Term Used for Text-
Mining

Percentage
of Papers

Snore/snoring 58.3
Polysomnography 53.6
Diagnosis 53.4
Medical management 51.6
Survey/questionnaire 38.8
Psychological 37.0
Surgery/surgical 35.9
Treatment 32.1
Design 27.8
Obese/obesity 25.0
BMI 24.6
Randomize 20.2
Blinding 16.4
Sampling 11.7
Control group 8.8
Actigraphy 2.6
Mortality 0.5

TABLE 4 Types of Studies in the Literature
Based on 350 Articles

Type of Study Percentage

Descriptive study 33.7
Nonrandomized concurrent cohort
series

32.0

Descriptive study + other 10.8
Nonrandomized historical cohort series 7.8
Randomized clinical trial 4.6
Retrospective 3.6
Case-control study 1.3
Prospective consecutive cohort series 1.3
Cross-sectional population-based
survey

1.0

Nonrandomized historical cohort
series + other

1.0

Randomized + other 1.0
Undetermined 1.0
Nonrandomized concurrent cohort
series + other

0.7

Experimental study 0.3

FIGURE 2
Levels of evidence of articles used for this report.
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possibility is confirmed by a recent
level I study showing that obesity,
OSAS, and neurocognitive outcomes
are all interdependent.35 Furthermore,
most studies were not controlled for
socioeconomic status (SES), which is
important because SES strongly
affects the results of neurocognitive
testing and because OSAS is associ-
ated with low SES.36 Although some
studies have shown abnormalities in
snorers compared with nonsnoring
controls, in many of these studies,
data in snorers still fell within the
normal range.24 In addition, cutoffs for
OSAS used in some studies resulted in
a blurring of boundaries between the
OSAS and snoring groups. For exam-
ple, Chervin et al used an obstructive
apnea index cutoff of only ≥0.5/hour
to define OSAS, and the mean apnea
index for the OSAS group was 2.9
events/hour, indicating that the study
group had mild OSAS, which was not
that different from the snorers.37,38 A
study with a wider spectrum of se-
verity may have attained different
results. Finally, most studies have not
controlled for obesity, which has been
associated with neurobehavioral and
cognitive abnormalities.

Although most studies simply com-
pared groups, others have looked at
the correlation between polysomno-
graphic indices and neurocognitive/
behavioral outcomes and have shown
a correlation between different poly-
somnographic factors and cognitive
outcomes, behavioral outcomes, and
sleepiness.32–34,39

Cognitive deficits associated with
pediatric SDB include general intelli-
gence level as well as processes mea-
sured by using IQ subtests (Table 8).
Specific functions objectively measured
by using neuropsychological assess-
ments and included in the research
studies include:

� Learning, memory, and visuospa-
tial skillsTA
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� Language, verbal fluency, and pho-
nological skills

� Concept formation, analytic think-
ing, and verbal and nonverbal
comprehension

� School performance and mathe-
matical abilities

� Executive functions

Executive functions were measured by
using both objective testing and parent

questionnaires. Executive functions are
a network of skills and higher order
functions that control and regulate
other cognitive processes. These skills
require mental flexibility, impulse control,

TABLE 6 Prevalence of OSAS on the Basis of Ambulatory Monitoring

Source Year No. No. Undergoing
Ambulatory
Monitoring

Country Age, y OSAS
Prevalence, %

HS Prevalence OSAS Criteria and Comments

Castronovo et al14 2003 595 265 Italy 3–6 12 34.5% OAI ≥5
“Often”
or “Always”

Goodwin et al15 2005 480 All United States 6–11 24 10.5% RDI ≥1
“Frequently” ↑ in male

Not ↑ in obese
Hultcrantz and Löfstrand
Tideström205

2009 393 26 Sweden 12 0.8 6.9% AHI ≥1 and/
“Regularly” or OAI ≥1

Rosen et al19 2003 850 All United States 8–11 2.2 AHI ≥5 or OAI ≥1
↑ in AA
↑ in premature infants

Sánchez-Armengol et al18 2001 101 All Spain 12–16 1.9 14.8% Based on RDI ≥10 and snoring,
witnessed apneas, and/or
excessive daytime sleepiness.

“Often” Girls = boys
Urschitz et al206 2010 1144 183 Germany 7.3–12.4 2.8 AHI ≥1
OAI, obstructive apnea index; AA, African American.

TABLE 7 Prevalence of HS

Source Year No. Country Age, y HS Prevalence, % HS Criteria

Akcay et al207 2006 1784 Turkey 4–17 4.1 “Often”
Alexopoulos et al208 2006 1821 Greece 5–14 7.4 >3 times/wk
Archbold et al209 2002 1038 United States 2–13.9 17.1 ”More than half of the time”
Bidad et al167 2006 2900 Iran 11–17 7.9 ≥3 times/wk
Chng et al210 2004 11 114 Singapore 4–7 6.0 >3 times/wk
Corbo et al166 2001 2209 Italy 10–15 5.6 “Often”
Ersu et al211 2004 2147 Turkey 5–13 7.0 “Often”
Goodwin et al212 2003 1494 United States 4–11 10.5 “Snoring frequently or almost always”
Gottlieb et al213 2003 3019 United States 5 12 ≥3 times/week
Johnson and Roth45 2006 1014 United States 13–16 6 “Every or nearly every night”
Kuehni et al214 2008 6811 United Kingdom 1–4 7.9 “Almost always”
Liu et al215 2005 517 in China China Grade school 1.5 (China) Snoring loudly 5–7 times/wk

494 in USA United States 9.9 (United States)
Liu et al215 2005 5979 China 2–12 5.6 “Frequent”
Löfstrand-Tideström
and Hultcrantz216

2007 509 Sweden 4–6 5.3–6.9 “Snoring every night”

Lu et al217 2003 974 Australia 2–5 10.5 ≥4 times/week
Montgomery–Downs et al44 2003 1010 United States Preschool HS and risk

of SDB, 22
≥3 times/week

Nelson and Kulnis218 2001 405 United States 6–17 17 “Often”
Ng et al219 2005 3047 China 6–12 10.9 6–7 times/wk
Perez-Chada et al220 2007 2210 Argentina 9–17 9 “Frequent”
Petry et al221 2008 998 Brazil 9–14 27.6 “Frequently” or “always”
Sahin et al222 2009 1164 Turkey 7–13 3.5 “Frequently” or “almost every day”
Sogut et al16 2005 1030 Turkey 12–17 4.0 “Often” or “always”
Tafur et al223 2009 806 Ecuador 6–12 15.1 “Often” or “always”
Urschitz et al164 2004 1144 Germany Primary school 9.6 “Always” or “frequently”
Zhang et al224 2004 996 Australia 4–12 15.2 >4 times/wk
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TABLE 8 Cognitive Deficits Associated With Pediatric SDB

Type of Deficit Source Level No. Findings/Comments

Cognition, general intelligence Beebe et al225 IV 895 Deficits of general intelligence, sensorimotor integration by objective
measurement; behavioral abnormalities included as wellBlunden et al226

Kaemingk et al33

Kennedy et al34

Kurnatowski et al227

Carvalho et al228 III 1332 Objective measures of general intelligence, verbal skills affected by SDB
Montgomery-Downs et al50

Suratt et al43

Friedman et al26 II 473 General intelligence, executive function, language all affected by SDB and
measured objectivelyHalbower et al28

O’Brien et al29

Kohler et al30

O’Brien et al24 I 174 General conceptual ability, verbal and nonverbal reasoning, vocabulary
affected by SDB (and time in bed25)Suratt et al25

Poor school performance Chervin et al42 IV 11 110 Academic achievement measured either by parent or school grades
Johnson and Roth45 Additive factors were SES and ethnicity42,45 or BMI,42,45,47 which

contributed to findings of poor school performance in SDBKaemingk et al33

Ng et al219

Perez-Chada et al220

Shin et al47

Urschitz et al229

Montgomery-Downs et al44 III 1010 Snoring associates with ethnicity, school performance in SES-challenged
preschool-aged children

Executive function Beebe et al225 IV 179 Mental flexibility, impulse control
LeBourgeois et al230 Objective testing performed
Karpinski et al231

Halbower et al28 II 123 Response preparation, working memory, fluid and quantitative
reasoning; objective testing performed by blinded testerKohler et al30

Learning, information processing,
memory, visuospatial skills

Goodwin et al212 IV 1838 Objective testing performed in all but Goodwin et al212 (questionnaire)
Hamasaki Uema et al232

Kaemingk et al33

Kennedy et al34

Kurnatowski et al227

O’Brien et al233

Spruyt et al234

Giordani et al38

Halbower et al28 II 112 Race28 and BMI may play an additive role in inflammation46 and cognitive
dysfunction in SDBTauman et al46

O’Brien et al24 I 118 Primary snoring without gas exchange abnormalities associates with
significantly lower learning and memory

Language/verbal skills Kurnatowski et al227 IV 3304 Deficits of language or verbal skills in SDB
O’Brien et al233 Objective testing performed in all studies
Perez-Chada et al220

Honaker et al235

Lundeborg et al51

Suratt et al43 III 114 Race and time in bed may contribute to abnormal language associated
with SDBMontgomery-Downs et al50

O’Brien et al24 I 118 Primary snoring without gas exchange abnormalities associated
with significantly lower verbal skills; deficits of language or
verbal skills in SDB

Suratt et al25

Attention Beebe et al225 IV 6411 Objective testing performed for attention except in refs 32,33,213,229,
and 236 in which parent or teacher questionnaires were usedChervin et al236

Galland et al237

Gottlieb et al213

Hamasaki Uema et al232

Kaemingk et al33

Li et al238

Mulvaney et al32

Urschitz et al229

Chervin et al37 I 105
O’Brien et al24 I 118 Visual and auditory attention
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and workingmemory. Executive functions
are required for optimal school perfor-
mance and are acquired through ado-
lescence in developing children.

Behavioral Abnormalities

The investigations on the cognitive
effects of SDB in the 61 studies often
included measures of neurobehavioral
outcomes (Table 9). Hyperactivity was
the most commonly studied and/or
reported behavioral abnormality as-
sociated with SDB. It was reported as
a frequent symptom of SDB in younger
children, and in fact, in 1 study, snoring
was found to be strongly predictive of
a future diagnosis of hyperactivity
over the long-term (level IV).40 Attention-
deficit/hyperactivity disorder (ADHD)
or ADHD symptoms, hypersomnolence,
somatization, depression, atypicality,
aggression, and abnormal social
behaviors were the other most fre-
quently reported behavioral abnormal-
ities associated with SDB in children.
Most behavioral difficulties were de-
fined by using parent or teacher ques-
tionnaires in unblinded level IV studies.

Sleepiness

Two studies (levels I–II) have shown a
relationship between polysomnographic
measures and objective measurement
of daytime sleepiness on multiple sleep
latency testing.27,39

Exacerbation of Neuropsychological
Deficits by Other Factors
Underlying Childhood SDB

Abnormal behavioral alterations as-
sociated with SDB might be modified
or directly caused by other sleep
disorders, such as coexistent periodic
limb movement disorder.41 In children
with SDB displaying deficits of cogni-
tion, school performance, or behav-
ioral functioning, there may be
additive roles played by race,28,42–44

decreased time in bed,25,43 and low
SES,28,42,44,45 at least in part because of

the association between obesity and
low SES.42 Markers of inflammation
and increased cardiovascular risk
may point to 1 mechanism related to
decreased cognitive function associ-
ated with OSAS,46 seen also in children
who are obese. BMI correlated with
abnormal cognitive function in pedi-
atric SDB,42,45,47 although OSAS was
found to be an independent risk factor
for cognitive deficits. Finally, in 2
studies examining brain function,
neuronal injury of the brain28 and al-
tered cerebral blood flow48 were
found in children who had SDB com-
pared with normal controls and were
associated with behavior and cogni-
tive problems. These findings indicate
the possibility of preexisting medical
problems causing the development of
OSAS or, alternatively, OSAS causing
brain injury. Therefore, studies show-
ing improved cognition and behavior
after treatment of SDB are 1 key in the
determination of causality (see the
following discussion).

Neuropsychological and Cognitive
Deficits in Children Who Have SDB
Improve After Treatment

In the previous guideline, there were
few before-and-after treatment studies
of pediatric SDB focusing on objec-
tively measured cognitive problems. In
the last 10 years, 19 studies have ex-
amined changes in behavior and/or
cognition after surgical treatment of
OSAS. The majority of investigations
demonstrated agreement about post-
treatment improvement of behavior,
quality of life (QoL), hyperactivity,
ADHD, and impulsivity (Table 10). The
exception was 1 study of exercise
treatment (level IV),49 in which snor-
ing improved in obese children but
behavior and sleepiness did not. Most
studies used subjective questionnaire
reports. Excessive daytime sleepiness
improved in 1 study that measured
this factor, as did depression, sleep
quality, and aggressive behavior. Since

publication of the last guideline, 3
additional studies have demonstrated
improved cognitive function (by using
objective measurement) after treat-
ment of OSAS, including measures of
general intelligence, attention, mem-
ory, and analytic thinking, including
level II,26 level III,50 and level IV37

studies (Table 10). Of concern, how-
ever, is that some recent articles
suggest that certain deficits of cogni-
tion measured by using objective
testing may not improve to a large
extent after treatment of childhood
OSAS. Language, IQ, and executive
function did not improve significantly
in a well-designed, controlled study of
92 children (level II).30 General in-
telligence in at-risk populations im-
proved in 1 study (level III),50 but
phonologic processes and verbal flu-
ency did not improve to normal (level
III50 and level IV51). QoL increases after
treatment.37,52–58 Three studies dem-
onstrated long-term (≥1 year) behav-
ioral or QoL improvements.37,52,53 The
majority of these studies suggest that
in developing children who are de-
pendent on executive function, cogni-
tion, and behavioral skills for daily
function and school performance,
treatment of childhood SDB has
benefits.

Conclusion

In summary, these studies suggest
that, in developing children, early di-
agnosis and treatment of pediatric
OSAS may improve a child’s long-term
cognitive and social potential and
school performance. These findings
imply that the earlier a child is trea-
ted for OSAS, the higher the trajec-
tory for academic and, therefore,
economic success, but research is
needed to support that implication.
There is demonstrated benefit in
terms of behavior, attention, and so-
cial interactions, as well as likely im-
provement in cognitive abilities with
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the treatment of pediatric OSAS.
However, more long-term studies are
needed. The risks of treatment depend
on the type of treatment but include
risk of surgery, risk of medication,
nonadherence to therapy, and cost.

The risks of not treating children who
have OSAS include potentially affecting
the child’s trajectory of developmental
gains dependent on intelligence, exec-
utive function, and proper social inter-
actions, ultimately lowering lifetime

academic and social achievements.
Therefore, the benefit of treating
childhood OSAS outweighs the risk
where treatment is feasible.

Areas for Future Research

� Further research is required to de-
termine which domains of cogni-
tive function will improve with
treatment of OSAS. Reversibility of
cognitive deficits associated with
OSAS must be adjusted for the con-
founding effects of age, length of
symptoms, SES, BMI, sleep dura-
tion, environment, and race and
ethnicity.

Cardiovascular Effects of OSAS

A total of 24 studies related to car-
diovascular effects of OSAS in child-
hood were identified since the last
review. The levels of evidence were III
and IV.

In a retrospective, level IV study of 271
clinical cases, only 1 child, who had
congenital heart disease, had signs of
cardiac failure preoperatively, and
other cases had no evidence of left or
right ventricular hypertrophy.59 How-
ever, studies using more sophisti-
cated, prospective techniques have
found subclinical evidence of cardiac
dysfunction. These studies are de-
scribed in Table 11. Although post-
operative adenotonsillectomy (AT)
cardiac complications are rare (level
IV),59 left and right ventricular hyper-
trophy is significantly associated with
postoperative respiratory complica-
tions (level III),60 supporting the rec-
ommendation in the current and the
previous guidelines that children who
have cardiac abnormalities be moni-
tored as inpatients postoperatively.

Blood pressure (BP) has also been
shown to be affected by OSAS in chil-
dren. There were 9 recent level III or
IV studies, most of which showed
a correlation between the presence/

TABLE 9 Behavioral Abnormalities Associated With Pediatric SDB

Type of Deficit Source Level No. Test Conditions

Hyperactivity and/or ADHD Chervin et al236 IV 8101 Hyperactivity generally
measured by using parent
questionnaire

Chervin et al40

Galland et al237

Golan et al239

Gottlieb et al213

Johnson and Roth45

LeBourgeois et al230

Mitchell and Kelly240

Owens et al189

Roemmich et al191

Urschitz et al229

Montgomery-Downs
et al44

III 1010 Survey data

Chervin et al37 I 105 ADHD assessed by using
psychiatric interview and
validated instrument

Somatization, depression Galland et al237 IV 205
Mitchell and Kelly240

Mitchell and Kelly241

Rudnick and Mitchell242

Suratt et al43 III 114
O’Brien et al24 I 118

Behavior problems, general Goldstein et al55 IV 1946 Behavior generally measured
by using parent questionnaireGoldstein et al243

Hogan et al48

Li et al238

Mitchell and Kelly241

Mulvaney et al32

Owens et al189

Roemmich et al191

Rosen et al244

Rudnick and Mitchell242

Tran et al58

Wei et al245

Aggression, oppositional
and social problems

Chervin et al246 IV 4407
Gottlieb et al213

Galland et al237

Mitchell and Kelly240

Mulvaney et al32

O’Brien et al24 I 118
Excessive daytime sleepiness Goodwin et al212 IV 9729 Sleepiness measured

by using questionnairePerez-Chada et al220

Shin et al47

Urschitz et al229

Johnson and Roth45

Gozal et al27 II 92 Sleepiness measured
objectively by multiple sleep
latency testing on PSG

Chervin et al37 I 105 Sleepiness measured objectively
by multiple sleep latency testing
on PSG

Anxiety O’Brien et al24 I 118
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severity of OSAS and indices of ele-
vated BP (Table 12).

In a study by Kaditis et al,61 overnight
changes in brain natriuretic peptide
levels were large in children who had
an apnea hypopnea index (AHI) ≥5/
hour when compared with those
with milder OSAS and with controls
(level III). This finding suggests the
presence of nocturnal cardiac strain
in children who have moderate to
severe OSAS.

Two studies evaluated brain oxygena-
tion and cerebral artery blood flow.
Khadra et al62 reported that male
gender, arousal index, and amount of
non–rapid eye movement sleep were
associated with diminished cerebral
oxygenation, whereas increasing mean
arterial pressure, age, oxygen satu-
ration (SpO2), and amount of rapid
eye movement sleep were associated
with augmented cerebral oxygena-
tion (level III). Hogan et al48 found

a decrease in middle cerebral artery
velocity postoperatively in patients
treated for OSAS, whereas control
subjects showed a slight increase
over time (level IV).

Three studies evaluated autonomic
variability in children who have OSAS.
Constantin et al63 reported resolution
of tachycardia and diminished pulse
rate variability after AT in children
who had OSAS (diagnosis of OSAS
based on oximetry plus questionnaire
data) (level IV). Deng et al64 studied
heart rate variability and determined
that heart rate chaos was modulated
by OSAS as well as by sleep state
(level IV). In a study of 28 children who
had OSAS, O’Brien and Gozal65 found
evidence of altered autonomic ner-
vous system regulation, as evidenced
by increased sympathetic vascular
reactivity, during wakefulness in these
children (level III). These studies all
suggest that OSAS places stress on
the autonomic system.

In summary, a large number of studies,
albeit primarily level III, found that
cardiac changes occur in the presence
of OSAS, with an effect on both the
right and left ventricles. OSAS in
childhood also has an effect on both
systolic and diastolic BP. In addition,
several studies suggest that childhood
OSAS can affect autonomic regulation,
brain oxygenation, and cerebral blood
flow. These studies suggest that
childhood OSAS may jeopardize long-
term cardiovascular health.66

The association between left ventric-
ular remodeling and 24-hour BP
highlighted the role of SDB in in-
creasing cardiovascular morbidity.

Areas for Future Research

� How reversible, after treatment,
are cardiovascular changes in chil-
dren who have OSAS?

� What are the long-term effects
of OSAS on the cardiovascular
system?

TABLE 10 Cognitive, Behavioral, and QoL Abnormalities Improved After Treatment of Pediatric
SBD

Deficit Measured Source Level No. Abnormalities Improved
After SDB Treatment

Cognition/IQ Chervin et al37 I 105 Attention measured on continuous
performance test improved
significantly after treatment

Montgomery-Downs
et al50

III 38 General conceptual ability improved
(verbal fluency did not improve)

Friedman et al26 II 59 Auditory-visual integration, auditory-motor
memory, short-term memory,
retention, analytic thinking, IQ/mental
processing, attention all improved

Hyperactivity and/or
ADHD

Galland et al237 IV 247 Hyperactivity and/or diagnosis of
ADHD improvedLi et al238

Mitchell and Kelly240

Mitchell and Kelly241

Roemmich et al191

Chervin et al37 I 105 Long-term improvement in hyperactivity
Somatization,
depression

Galland et al237 IV 153 All showed improvement in depression
and/or somatizationMitchell and Kelly240

Mitchell and Kelly241

Behavior problems,
general

Goldstein et al55 IV 450 All showed behavior improvement
except Davis et al49

Goldstein et al243 Long-term behavior improvement in
Mitchell et al53Hogan et al48

Li et al238

Roemmich et al191

Tran et al58

Wei et al245

Mitchell et al53

Davis et al49

Aggression, oppositional,
and social problems

Galland et al237 IV 113 Improvement in abnormal social
behavior and aggressionMitchell and Kelly240

Excessive daytime
sleepiness

Chervin et al37 I 105 Sleepiness improved by 1 min, as
measured by using multiple sleep
latency testing on PSG

QoL Colen et al52 IV 787 Includes disease-specific and
emotional QoL58

Constantin et al54 Long-term improvements ≥1 y52,53

Goldstein et al55

Sohn et al56

Silva and Leite57

Tran et al58

Chervin et al37 I 105 Long-term improvements at 1 y
Sleep quality Constantin et al54 IV 590 Improved in both studies

Wei et al245
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Growth

The section on obesity contains a de-
tailed review of obesity and OSAS,

including the relationship between

OSAS and the metabolic syndrome. The

previous guideline documented many

studies showing a relationship be-
tween OSAS and growth, and an in-
crease in growth parameters after
treatment of SDB by AT; this outcome
has been confirmed by a number of
more recent studies (as discussed in
the recent meta-analysis by Bonuck
et al67). In a confirmation of previ-
ous reports,68,69 Selimo�glu et al70

found a decreased level of serum
insulin-like growth factor-I in chil-
dren who have OSAS, which in-
creased significantly 6 months after
AT (level III).

Inflammation

Since the publication of the 2002 AAP
guideline, there has been growing
research on the role of OSAS in
systemic inflammation. It has been
postulated that OSAS results in in-
termittent hypoxemia, leading to pro-
duction of reactive oxygen species. In
addition, the hypoxemia and arousals
from sleep lead to sympathetic activa-
tion. These factors may trigger inflam-
mation or exacerbate obesity-related
inflammation. However, the data on
OSAS and markers of systemic in-
flammation in children are scarce
and contradictory.

Eight studies (level II–III) measured
levels of C-reactive protein (CRP) in
children who had OSAS. Four studies
(including 2 from the same center)
showed no relationship between CRP
and OSAS,71–74 whereas 4 studies (2
from the same center) did show a
relationship.46,75–77 Part of the dis-
crepancy between studies may be
attributable to the varying pro-
portions of obese subjects (because
obesity is associated with high CRP
levels) and varied age of subjects and
definitions of OSAS in the different
studies. Some studies controlled for
obesity and degree of OSAS, whereas
others did not. The studies showing
a positive relationship indicated that
OSAS was associated with elevated

TABLE 11 Structural and Functional Cardiac Abnormalities in Children Who Have OSAS

Source Level No. Findings

Left-sided cardiac dysfunction
Amin et al247 III 28 OSAS Abnormalities of LV geometry in 39% of OSAS vs 15% of PS;

OSAS associated with increased LV mass19 PS
Amin et al248 III 48 OSAS Dose-dependent decrease in LV diastolic function with

increased severity of SDB15 PS
Right-sided cardiac dysfunction
Duman et al249 III 21 children, ATH;

21 controls
Higher RV myocardial performance index in patient with

adenotonsillar hypertrophy than in controls; this
decreased significantly after AT, along with symptoms of
OSAS

Ugur et al250 III 29 OSAS Improved RV diastolic function after AT, with postoperative
values similar to controls26 PS

Biventricular cardiac dysfunction
James et al59 IV 271 Case review of ECG and chest radiography results found only

1 case of cardiac failure, which occurred in a child who
had congenital heart disease; most other cases showed
no abnormalities

Weber et al251 III 30 OSAS Increased RV diameter and area during both systole and
diastole; reduced LV diastolic diameter and ejection
fraction

10 controls

ATH, adenotonsillar hypertrophy; LV, left ventricle; PS, primary snoring; RV, right ventricle.

TABLE 12 BP in Children Who Have OSAS

Source Level No. Findings

Kohyama et al175 IV 23 suspected OSAS REM diastolic BP index correlated with AHI
Age, BMI, and AHI were significant

predictors of systolic BP index during REM
Kwok et al66 III 30 PS Children with PS had increased daytime BP and

reduced arterial distensibility
Leung et al252 III 96 suspected OSAS Children with a higher AHI had higher wake

systolic BP and sleep systolic and diastolic BP
BMI, age, and desaturation index contributed to

elevation of the diastolic BP during sleep,
but only BMI contributed to the wake and
sleeping systolic BP

Guilleminault et al253 III Retrospective component:
301 suspected OSAS

Some children who have OSAS have orthostatic
hypotension

Prospective component:
78 OSAS

Li et al176 III 306 community sample OSAS was associated with elevated daytime
and nocturnal BP

Amin et al177 III 140 suspected OSAS OSAS associated with an increase in morning
BP surge, BP load, and 24-h BP. BP
parameters predicted changes in left
ventricular wall thickness

Amin et al254 III 39 OSAS OSAS was associated with 24-h BP dysregulation
21 PS AHI, SpO2, and arousal contribute to abnormal

BP control independent of obesity
Enright et al255 III 239 community sample Obesity, sleep efficiency, and RDI were

independently associated with elevated
systolic BP

Kaditis et al174 IV 760 community
sample

No difference in morning BP between habitual
snorers and nonhabitual snorers

PS, primary snoring; REM, rapid eye movement.
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CRP levels only above a certain
threshold of severity. Thus, the re-
lationship between OSAS and CRP
seems to be complex and is affected
by obesity and severity of OSAS.

A few level II and III studies have
evaluated other circulating markers of
inflammation in children who have
OSAS. Two studies showed no differ-
ence in circulating intercellular ad-
hesion molecule-1 between patients
with OSAS and controls.71,73 A single
study found elevated p-selectin (a
measure of platelet activation) in
children who had OSAS compared
with controls.73 A single study showed
elevated levels of interferon-γ in chil-
dren who had OSAS.74 One study
showed increased interleukin (IL)-6
and lower IL-10 in those with OSAS,78

whereas another study did not.74 An-
other study reported no difference
in cytokines IL-1β, IL-2, IL-4, IL-8, IL-12,
and granulocyte macrophage colony-
stimulating factor levels between
children who had OSAS and controls.74

Data on tumor necrosis factor-α are
conflicting,74,79 and differences in lev-
els may be related to tumor necrosis
factor-α gene polymorphisms.80

A pathology-based study found in-
creased glucocorticoid receptors in
adenotonsillar tissue from children
who had OSAS compared with tissue
from children who experienced chronic
throat infections (level III)81; another
study from the same group found ele-
vated leukotriene receptors (level IV).82

These findings provide a theoretical
construct for the potential utility of
antiinflammatory drugs as treatment
of children who have OSAS, although
possibly not for those who have al-
ready undergone AT.

In summary, the data on CRP are
conflicting, but it may be that CRP
levels increase above a certain thresh-
old of severity of OSAS. Further research
involving large samples of subjects who
have varying degrees of OSAS severity,

with results controlled for BMI and
age, are needed. There are too few
data on other circulating markers of
systemic inflammation to enable any
recommendations.

Areas for Future Research

� Larger studies, stratified for the
severity of OSAS and controlled
for obesity, are required to deter-
mine whether OSAS is associated
with systemic inflammation. If so,
what are the long-term sequelae of
this inflammation? Are inflamma-
tory biomarkers potential good
outcome measurements for OSAS
treatment studies? Do they corre-
late with clinical outcomes or long-
term prognosis?

METHODS OF DIAGNOSIS

The previous guideline discussed the
diagnosis of OSAS in great detail. On
the basis of published evidence at the
time, it was concluded that the posi-
tive and predictive value of history
and physical examination for the diag-
nosis of OSAS was 65% and 46%,
respectively; that is, no better than
chance. It was therefore recom-
mended that objective testing be used
for the diagnosis of OSAS. An evalua-
tion of the literature regarding noc-
turnal pulse oximetry, video recording,
nap PSG, and ambulatory PSG sug-
gested that these methods tended to
be helpful if results were positive but
had a poor predictive value if results
were negative. Thus, children who had
negative study results should be re-
ferred for more comprehensive test-
ing. These recommendations were
based on only a few studies, most of
which had a low level of evidence.
Furthermore, it was recognized that
these techniques were of limited use in
evaluating the severity of OSAS (which
is important in determining manage-
ment, such as whether outpatient
surgery can be performed safely). In

addition, the cost efficacy of these
screening techniques had not been
evaluated and would depend, in part,
on how many patients eventually re-
quired full PSG. Since the publication
of the initial guideline, there have
been a number of new studies, but
few are level I or II. Because few of the
studies cited here included data that
would enable calculation of overall
sensitivity and specificity or positive
and negative predictive values, an
overall table could not be provided.
For this section, PSG was considered
the gold standard for diagnosis of
OSAS.

Utility of History Alone for the
Diagnosis of OSAS

Several level IV studies evaluated the
use of history alone for the diagnosis
of OSAS. Preutthipan et al83 found
overall poor sensitivity and specificity
when evaluating various historical
factors. The Pediatric Sleep Question-
naire published by Chervin et al84

performed slightly better than other
published questionnaires, with a sen-
sitivity of 0.85 and a specificity of 0.87
by using a set cutoff. A follow-up study
by the same group showed a sensitiv-
ity of 78% and a specificity of 72% for
PSG-defined OSAS.85 However, this is
still a relatively low sensitivity and
specificity for clinical purposes. By
using this instrument, the same group
also found that negative answers to
only 2 questions on the Pediatric
Sleep Questionnaire were helpful in
identifying patients who had normal
PSG results.86 Taken together, the
overall performance of questionnaire
tools seems to support their use more
as a screening tool than as a di-
agnostic tool, such that a negative
score would be unlikely to mislabel
a child with OSAS as being healthy, but
a positive score would be unlikely to
accurately diagnose a particular child
with certainty.

e726 FROM THE AMERICAN ACADEMY OF PEDIATRICS



360 SECTION 1/CLINICAL PRACTICE GUIDELINES

Utility of Clinical Evaluation for the
Diagnosis of OSAS

Similar to the data presented in the
previous guideline, most studies found
that clinical evaluation was not pre-
dictive of OSAS on PSG. Godwin
et al15 performed a large (N = 480),
population-based study of 6- to 11-year-
old children. The study included use
of a standardized history, some
clinical parameters, and ambulatory,
full PSG (level II). They concluded
that the sensitivity of any individual
or combined clinical symptoms was
poor. Certain parameters, such as
snoring, excessive daytime sleepiness,
and learning problems, had a high
specificity.

In a level III study, van Someren et al87

compared history and clinical exami-
nation by a pediatrician or otolaryn-
gologist with abbreviated PSG (video
recording, oximetry, and measure-
ment of snoring). Both the sensitivity
and specificity of the clinician’s im-
pression of moderate/severe OSAS
were low (59% and 73%, respectively).
In a similar number of cases, the
clinicians underestimated (17%) and
overestimated (16%) study results.

In a level III study, it was shown that
waist circumference z score had
a statistically significant but clinically
poor correlation with symptoms of
OSAS (R = 0.32, P = .006); BMI z score
did not correlate with symptoms.88

Radiologic Studies

Several studies, all level III or IV,
evaluated the utility of radiologic
examinations in addition to clinical
factors in establishing the diagnosis of
OSAS (Table 13). Overall, these studies
showed that the presence of airway
narrowing on a lateral neck radio-
graph increased the probability of pre-
dicting OSAS on PSG. Cephalometric
studies tended to show a small
mandible in patients who had OSAS

compared with controls, although a
study using an MRI did not confirm
this.89 None of the cephalometric studies
provided sensitivity and specificity or
positive and negative predictive values.
Table 13 simplifies the cephalomet-
ric findings for the purpose of pre-
sentation. A level I study indicated
that acoustic pharyngometry may be
a useful screening technique for
OSAS in older children, but approxi-
mately one-half of the children could
not cooperate well with the testing.90

One uncontrolled study (level IV) showed
that nasal resistance, as measured by
using rhinometry, had a high sensi-
tivity and specificity for predicting
polysomnographic OSAS.91 This tech-
nique warrants further study and
validation.

Snoring Evaluation

Two level IV studies found a weak as-
sociation between objective snoring
characteristics and the presence/
severity of OSAS that was insufficient
to assist in clinical diagnosis.92,93

Cardiovascular Parameters

Studies have evaluated the utility of
screening tests based on heart rate or
other vascular factors in predicting
OSAS (Table 14). These studies ranged
from studies of pulse rate alone
to more sophisticated (and, hence,
more expensive or time-consuming)
studies, such as analyses of heart
rate variability, pulse transit time,
and peripheral arterial tonometry.
Studies were level II through IV.
Overall, the studies found changes in
cardiovascular variables in children
who had OSAS but with varying sen-
sitivities and specificities. Thus,
some of these measures may poten-
tially be useful screening tests in
the future if combined with other
modalities that would increase the
sensitivity and specificity but cannot

be recommended for clinical use at
this point.

Nocturnal Oximetry

The previous AAP guideline, on the
basis of a single study by Brouillette
et al,94 indicated that nocturnal pulse
oximetry could provide an accurate
screen for OSAS if the result was
positive but that full PSG was needed
if the oximetry result was negative. A
need for further research in this area
was indicated. Four additional studies
were identified for the current report.
Two of these did not compare oxime-
try versus PSG and therefore will not
be discussed further.95,96

A follow-up study (level II) from the
same group as the previous report by
Brouillette et al94 used overnight oxi-
metry, primarily obtained in the home,
to develop a scoring algorithm.97 The
subjects’ median age was 4 years. The
oximetry score correlated with the AHI
obtained from PSG as well as with the
presence of postoperative complica-
tions. However, the positive predictive
value of oximetry for major post-
operative respiratory compromise
was only 13%. Of note, 80% of the 223
children had normal, inconclusive, or
technically unsatisfactory oximetry
results and were therefore referred
for either repeat oximetry or PSG. In
contrast, Kirk et al98 compared over-
night home oximetry (by using a sys-
tem with an automated oximetry
analysis algorithm that provided a
desaturation index) with laboratory
PSG in 58 children aged ≥4 years who
had suspected OSAS (level III). They
found poor agreement between the
desaturation index on the basis of
oximetry and the PSG-determined AHI.
The sensitivity of oximetry for the
identification of moderate OSAS (AHI
>5/hour) was 67%, and specificity
was 60%. The oximetry algorithm
tended to overestimate the AHI at low
levels and underestimate at high
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levels. The authors concluded that
oximetry alone was not adequate for
the diagnosis of OSAS. On the basis of
these limited studies, it seems as if
oximetry alone is insufficient for the
diagnosis of OSAS because of the high
rate of inconclusive test results and
the poor sensitivity and specificity
compared with PSG, probably, in part,
because children may have OSAS that
results in arousals and sleep frag-
mentation but little desaturation. In
addition, children tend to move a lot
during sleep, which can result in
movement artifact.

Ambulatory PSG

The term “ambulatory PSG” is used for
unattended sleep studies conducted

in the home. Frequently, ambulatory
PSG consists of cardiorespiratory
recordings alone. Although the use of
ambulatory PSG is considered appro-
priate under certain circumstances in
adults,99 there is a paucity of stud-
ies evaluating ambulatory PSG in
children. Zucconi et al100 evaluated
a home portable system comprising
measurements of airflow (by using
thermistry), snoring, chest and ab-
dominal wall movements, electro-
cardiography (ECG), position, and
oximetry (level II). However, the por-
table system was used in the sleep
laboratory for the purpose of the
study. A small sample of 12 children, 3
to 6 years of age, underwent routine
PSG and in-laboratory portable testing

on a consecutive night with the por-
table system. The portable system had
good sensitivity for detecting a re-
spiratory distress index (RDI) >5/hour
(78% with automated scoring; 89%
with human scoring) but a specificity
of zero. Rosen et al19 reported on
a study of 664 children aged 8 to 11
years who underwent abbreviated
ambulatory study (by using induc-
tance plethysmography, oximetry,
heart rate, and position) (level III). Of
these home studies, 94% were con-
sidered technically adequate. A sub-
sample of 55 children also underwent
full laboratory PSG. Few details were
given regarding this subsample.
However, it was reported that the
ambulatory studies had a sensitivity

TABLE 13 Relationship Between Airway Measurements and OSAS

Clinical Evaluation Sleep Evaluation Airway Evaluation Source Level No. Findings

Standardized
history, clinical
examination

PSG Lateral neck
radiography

Xu et al256 IV 50 Combinations of different predictor variables
resulted in positive and negative predictor
values ranging from 70% to 80%

Clinical examination PSG Lateral neck
radiography

Jain and Sahni257 IV 40 Degree of OSAS correlated with adenoid size on
radiography but not with tonsillar size on clinical
examination

Clinical examination PSG Lateral neck
radiography

Li et al258 IV 35 Tonsillar–pharyngeal ratio on radiography
correlated with AHI but not clinical tonsil size.
Clinical tonsil size did not correlate with AHI

For a ratio of 0.479, the sensitivity and specificity in
predicting moderately severe OSAS (AHI >10/h)
was 96% and 82%, respectively

NA PSG Cephalometry Kawashima et al259 III 15 OSAS Evidence of retrognathia in OSAS group
30 controls

Clinical examination Ambulatory
abbreviated
recordings

Cephalometry Kawashima et al260 III 38 OSAS OSAS: retrognathia, long facies in those OSAS
subjects who had large tonsils31 controls

NA None Cephalometry Kikuchi et al261 IV 29 suspected
OSAS

OSAS: long facies

41 controls
Questionnaire None Cephalometry Kulnis et al262 IV 28 snorers Snorers: retrognathia, shorter maxilla and cranial

base28 controls
Standardized history Nap PSG Cephalometry Zucconi et al263 III 26 snorers Snorers: retrognathia, decreased nasopharyngeal

space26 controls
NA PSG MRI Schiffman et al89 III 24 OSAS No difference in mandibular size between OSAS and

controls24 controls
Clinical assessment
of tonsillar size

Ambulatory
cardiorespiratory
recordings

Acoustic
pharyngometry

Monahan et al90 I 203 Degree of OSAS correlated with airway size on
pharyngometry but not with tonsillar size

Cephalometry Pharyngometric measures also correlated with
mandibular length on cephalometry, only 78% of
8- to 11-y-old children could produce minimally
acceptable data, and only 54% could produce
high-quality data

Questionnaire, clinical
examination

PSG Rhinometry Rizzi et al91 IV 73 Nasal resistance of 0.59 Pa/cm3/s had a positive
predictive value of 97% and a negative
predictive value of 86%
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of 88% and specificity of 98% in di-
agnosing a laboratory PSG–based AHI
>5/hour. It is not clear why the
results of this study were so different
from that of Zucconi et al but may
possibly be related to the older age of
the subjects. Goodwin et al101 used
a full PSG system, including EEG mea-
surements, in the unattended home
environment in 157 children aged 5 to
12 years (level IV). Adequate data were
obtained from 91% of subjects on the
first attempt and 97% when the test
was repeated if needed. Data were
reported as excellent in 61% of cases
and good in 36%. In a small subsample
of 5 subjects, data were similar to
those with laboratory PSG. This study
shows the feasibility of performing
unattended full ambulatory PSG in
older children, but results may not be
the same for young children. In sum-
mary, ambulatory PSG seems to be
technically feasible in school-aged
children, although data are not avail-
able for younger children. Studies of
differing levels, and studying different
age groups, found widely discrepant
specificities for diagnosing moderate
OSAS. Clearly, additional studies are
needed.

Nocturnal PSG

Nocturnal, attended, laboratory PSG
is considered the gold standard for

diagnosis of OSAS because it provides
an objective, quantitative evaluation of
disturbances in respiratory and sleep
patterns. A recent review describes
some of the relationships between PSG
and sequelae of OSAS (see “Pediatric
Issues” section in Redline et al102).
PSG allows patients to be stratified in
terms of severity, which helps de-
termine which children are at risk for
sequelae (thus alerting pediatricians
to screen for complications of OSAS);
which children are at risk for post-
operative complications and would,
therefore, benefit from inpatient ob-
servation postoperatively; and which
children are at high risk of persis-
tence of OSAS postoperatively, who
may then need postoperative PSG to
assess the need for further treatment
(eg, CPAP).

Adult patients may sleep poorly the
first time they are in a sleep laboratory
because of anxiety, the unfamiliar en-
vironment, and the attached sensors.
This “first night effect” can lead to
altered sleep architecture and possi-
ble underestimation of the severity of
OSAS. Five studies (levels I–IV) evalu-
ated the night-to-night variability of
PSG in children101,103–106; in one of
these articles,101 only a small sub-
sample had night-to-night variability
evaluated (Table 15). The time differ-
ence between PSGs varied from 24

hours to 4 weeks. Although some of
the studies showed minor differences
in respiratory parameters from night
to night, the studies suggest that few
children would have been clinically
misclassified on the basis of a single
night’s PSG. Thus, 1 night of PSG seems
to be adequate to establish the di-
agnosis of OSAS. All studies showed
significant differences in sleep archi-
tecture from night to night. Therefore,
research studies evaluating sleep ar-
chitecture would require >1 night of
PSG. For consistency, it is recom-
mended that PSG be performed and
scored by using the pediatric criteria
from the American Academy of Sleep
Medicine scoring manual.107

Other Tests

The shape of the maximal flow-volume
loop on pulmonary function testing has
been used to attempt to screen for
OSAS in adults. Young children can-
not perform standard maximal flow-
volume loops. One small study of 10
subjects evaluated the relationship
between tidal breathing flow-volume
loops and PSG (level III).108 The sen-
sitivity was 37.5% and specificity was
100%, indicating that this method
is of limited utility in screening for
OSAS.

Two studies by the same group
evaluated whether urinary/serum

TABLE 14 Utility of Cardiovascular Parameters in Predicting OSAS

Measure Sleep Evaluation Source Level No. Findings

Pulse rate Oximetry Constantin et al63 IV 25 OSAS Pulse rate decreases in children who have OSAS after AT
Pulse rate Home

cardiorespiratory
studies

Noehren et al264 III 5 OSAS Pulse rate changes poor at detecting differences between respiratory
events and movements, and between central and obstructive apneas20 controls

Heart rate variability PSG Deng et al64 IV 34 OSAS Heart rate chaos intensity had sensitivity of 72% and specificity of 81% for
OSAS18 controls

Pulse transit time PSG Katz et al265 III 24 SDB Depending on the severity of the event, 80%–91% of obstructive respiratory
events were associated with pulse transit time changes. However, pulse
transit time changes also occurred with spontaneous arousals from
sleep

10 controls

Heart rate, pulse
transit time

PSG Foo et al266 (similar
data published in
Foo and Lim267)

III 15 suspected
OSAS

Pulse rate had 70% sensitivity and 89% specificity, and pulse transit time
had 75% sensitivity and 92% specificity in identifying obstructive events

Peripheral arterial
tonometry

PSG Tauman et al268 II 40 OSAS Peripheral arterial tonometry had sensitivity of 95% and specificity of 35%
in identifying EEG arousals20 controls
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proteinomic analysis could be used to
screen for the presence of OSAS. In
a level I study of urinary proteinomics,
the investigators found that a combi-
nation of urinary proteins could pre-
dict OSAS with a sensitivity of 95% and
a specificity of 100%.109 Similarly, in
a level III study from the same group,
the investigators found that a differ-
ent set of proteins could be used to
identify 15 of 20 children who had
OSAS and 18 of 20 children who were
snorers.110 The authors note that they
studied a highly selected population
matched for age, gender, ethnicity,
BMI, and inflammatory respiratory
disorders, such as allergic rhinitis or
asthma. Thus, this technique, although
promising, requires further validation
in typical clinical cohorts and dupli-
cation in another laboratory.

Summary

In summary, few of the screening
techniques mentioned here have
a sensitivity and specificity high
enough to be relied on for clinical
diagnosis. In addition, it should be
noted that many of the studies used
an AHI >5/hour when determining

sensitivity and specificity, although an
AHI >1.5/hour is considered statisti-
cally abnormal in children.111–113 Few
studies used large study samples, and
few were blinded. As a result, some of
the studies of screening techniques
resulted in contradictory evidence. On
a pragmatic level, however, it is re-
alized that current infrastructure is
inadequate to provide PSG for all
children with suspected OSAS. There-
fore, the use of screening tests may
be better than no objective testing at
all. However, clinicians using these
tests should familiarize themselves
with the sensitivity and specificity of
the test used and consider proceed-
ing to full PSG if the test result is
inconclusive.

Areas for Future Research

� Well-designed, large, controlled,
blinded, multicenter, prospective
studies are required to provide
more definitive answers regarding
the utility of screening tests for the
diagnosis of OSAS. In particular,
additional studies of ambulatory
PSG in children of varying ages
are needed.

TREATMENT OF OSAS

AT

Adenotonsillar hypertrophy is the
most common cause of OSAS, and AT
continues to be the primary treatment
for this issue. Adenoidectomy alone
may not be sufficient for children who
have OSAS because it does not ad-
dress oropharyngeal obstruction sec-
ondary to tonsillar hyperplasia. The
previous guideline stated the impor-
tance of AT as the primary treatment
for OSAS in children. No new litera-
ture is available to suggest a change
to these recommendations. Table 3 in
the guideline lists relative contra-
indications to AT. Note that whereas
a submucus cleft palate is a relative
contraindication to adenoidectomy,
a partial adenoidectomy may be
performed in such patients. However,
postoperative PSG should be per-
formed to ensure that OSAS has re-
solved.

AT in most children is associated with
a low complication rate. Minor com-
plications include pain and poor oral
intake. More severe complications
may include bleeding, infection, an-
esthetic complications, respiratory
decompensation, velopharyngeal in-
competence, subglottic stenosis, and,
rarely, death.

Tarasiuk et al found that health care
utilization costs were 226% higher in
children with OSAS before diagnosis
compared with control children114 and
that health care costs decreased by
one-third in children who underwent
AT, whereas there was no change in
health care costs in control children
or children who had untreated OSAS115

(both studies were level IV).

Partial Tonsillectomy

Several newer techniques for tonsil-
lectomy have gained increasing use
since publication of the last guideline.
The primary goal of these techniques

TABLE 15 Night-to-Night Variability in Polysomnographic Respiratory Parameters

Time Between
Evaluations

Source Level No. Findings

1–4 wk Katz et al103 I 30 suspected
OSAS

No significant group difference in the AHI
between nights. Those with the highest AHI
had the most variability. However, no patient
was reclassified as primary snoring versus
OSAS on the basis of the second study

7–50 d Goodwin et al101 IV 12 Used unattended home PSG. Studies were
successful in 10. No difference in AHI between
nights in this small sample

Consecutive
nights

Scholle et al105 III 131 OSAS No difference in AHI between nights

Consecutive
nights

Li et al104 III 46 obese AHI was greater on night 2
44 controls The first night would have correctly identified 11

(85%) of the 13 cases of OSAS if the worst
obstructive apnea index over any single night
was used as the criterion. However, the 2
cases that would have been missed by the
single PSG had only borderline OSAS

Consecutive
nights

Verhulst et al 106 I 70 suspected
OSAS

First night classified OSAS correctly in 91% of
subjects, if the worst AHI over any night was
used as the diagnostic criterion. All but 1 of
those who were missed had an AHI <5/h
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is to decrease the morbidity associ-
ated with traditional tonsillectomy
methods. One such technique is partial
tonsillectomy (PT), in which a portion
of tonsil tissue is left to cover the
musculature of the tonsillar fossa.
Multiple studies, ranging in level from
II to IV, have evaluated recovery times
and adverse effects from PT. However,
only a few small, lower-level studies
have specifically looked at the effect of
PT on OSAS. In a level IV study, Tunkel
et al116 evaluated 14 children who
underwent PSG before and after PT
and found a cure rate (AHI ≤1/hour)
of 93% postoperatively. In a retrospec-
tive study (level IV), Mangiardi et al117

compared 15 children who underwent
PT (of 45 eligible) with 15 children
who underwent total tonsillectomy.
This study had a number of technical
limitations. A variety of techniques
(overnight laboratory PSG, nap sleep
studies, and limited-channel home
sleep studies) were performed in
subjects preoperatively, and limited-
channel home sleep studies were
performed in all patients post-
operatively. These different monitor-
ing techniques would be expected to
provide varying results.118,119 In both
surgical groups, the authors found
a higher rate of postoperative OSAS
than typically reported in the litera-
ture, with a median (range) AHI of 7.5 ±
4.3/hour in the PT group and 8.8 ±
4.7/hour in the total tonsillectomy
group (not significant).

PT carries an increased risk of
regrowth of the tonsils, which oc-
curred in 0.5% to 16% of patients in
studies of varied duration. Celenk
et al120 performed a retrospective re-
view of 42 children 1 to 10 years of
age who underwent PT via radio-
frequency ablation for symptoms of
OSAS (level IV). Follow-up ranged from
6 to 32 months, with a mean follow-up
of 14 months. They found tonsillar
regrowth on physical examination in 7

(16.6%) patients; 5 of these were
symptomatic and underwent comple-
tion tonsillectomy. The time frame for
occurrence of regrowth ranged from
1 to 18 months. The authors noted
that some episodes of regrowth oc-
curred after episodes of tonsillitis.
Zagólski121 evaluated 374 children
who underwent PT on the basis of
clinical symptoms of OSAS (level IV).
Patients underwent otolaryngology
examinations annually for 4 years.
Twenty-seven (7.2%) children had
tonsillar regrowth; of those, 20 had
clinical symptoms and, therefore, un-
derwent completion tonsillectomy.
Regrowth of the palatine tonsils was
observed at a mean period of 3.8
years, suggesting the need for long-
term follow-up. In a multicenter, ret-
rospective case series of 870 children
with a mean follow-up of 1.2 years,
Solares et al122 found an incidence of
tonsillar regrowth of 0.5% (level III).
The methods and criteria for assess-
ing regrowth were not detailed in this
article but may have been a clinical
follow-up at 1 and 6 months post-
operatively. The lower rate of re-
growth in this study compared with
the other studies may have been re-
lated to the shorter follow-up period.
Eviatar et al123 performed a long-term
(10–14 years), retrospective, tele-
phone survey comparing 33 children
who had undergone PT for symptoms
of OSAS versus 16 children who un-
derwent tonsillectomy; children un-
dergoing concomitant adenoidectomy
were excluded (level III). They found
similar rates of parent-reported snor-
ing in the 2 groups (6.1% for PT, 12.5%
for total tonsillectomy; not significant)
but no cases of OSAS on the basis of
symptoms.

PT for the treatment of adenotonsillar
hypertrophy has shown some success
in decreasing immediate postoper-
ative pain. Derkay et al124 prospectively
evaluated 300 children undergoing

either PT or total tonsillectomy for
adenotonsillar hypertrophy (level II).
They found that children in the PT
group had an earlier return to normal
activity and were 3 times more likely
not to need pain medication at 3 days
compared with the total tonsillectomy
group. There was no difference be-
tween groups in median return to
a normal diet (3.0 vs 3.5 days). In a
level III, retrospective study of 243
children undergoing PT versus 107
undergoing total tonsillectomy, Koltai
et al125 found less pain and quicker
return to a normal diet in children
undergoing PT. In a level II study, Sobol
et al126 prospectively evaluated 74
children who had adenotonsillar hy-
pertrophy scheduled for AT. Their
results showed a resumption to nor-
mal diet 1.7 days earlier in the PT
group compared with children un-
dergoing total tonsillectomy. There was
no significant difference in the resolu-
tion of pain or return to normal ac-
tivities between the 2 groups, but there
was increased intraoperative blood
loss in the PT group.

In summary, there are no level I studies
comparing PT with total tonsillectomy
in the pediatric population. Additional
data are needed regarding the efficacy
of PT for OSAS, by using objective
outcome measurements. There is
possibility of tonsillar regrowth after
PT, with studies showing varied rates
of regrowth. These studies are all
limited by lack of blinding, lack of
objective measures to quantitate ton-
sillar regrowth, and lack of poly-
somnographic data relating tonsillar
regrowth to OSAS. Some studies found
that patients who undergo PT have less
pain and quicker recovery during the
first few days compared with children
undergoing total tonsillectomy. How-
ever, PT may be associated with
greater intraoperative blood loss, and
there is a risk of recurrent infections
in the tonsillar remnants.120,121,123 At
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this point, data are insufficient to
recommend any particular surgical
technique for tonsillectomy over an-
other in terms of OSAS. However,
children undergoing PT should be
monitored carefully long-term to
ensure that symptoms of OSAS re-
lated to tonsillar regrowth do not
occur, and families should be warned
about the possibility of recurrence of
OSAS.

Postoperative Management After AT

Tonsillectomy and adenoidectomy can
be safely performed in the vast ma-
jority of children on an outpatient
basis. Risk factors that increase the
risk of postoperative complications
include age <3 years, severe OSAS,
presence of cardiac complications,
failure to thrive, obesity, and presence
of upper respiratory tract infection
(URI). Although there have been
numerous publications regarding
postoperative complications since
publication of the last guideline, there
have been no data to suggest a change
in the previous recommendations. Chil-
dren with medical comorbidities such
as craniofacial anomalies, genetic syn-
dromes, and neuromuscular disease
are also high risk; these special pop-
ulations are not covered by this
guideline.

An important advantage of the objec-
tive documentation of the severity of
OSAS by using PSG should be the ability
to predict the need for overnight
hospital stay after AT on the basis of
a higher risk of postoperative com-
plications. Severe OSAS has been
proposed as a criterion for inpatient
observation; the current evidence to
define severe OSAS is derived pri-
marily from level III retrospective
studies. Although considerable physi-
ologic information regarding the re-
spiratory pattern and gas exchange
during sleep is available from an
overnight PSG, the available studies

have focused primarily on the AHI and,
to a lesser degree, the nadir of the
SpO2. Relevant studies are listed in
Table 16. Studies varied with regard to
the type of patients included (pro-
portion of obese patients; patients
who had craniofacial and genetic
syndromes) and severity of OSAS. Al-
though the definition of postoperative
respiratory compromise varied, most
studies required that an intervention
(eg, supplemental oxygen, nasopha-
ryngeal tube, CPAP, intubation) be
performed. Most studies found a
high rate of postoperative respira-
tory complications. Different studies
showed different PSG predictive fac-
tors for postoperative complications,
and few studies developed receiver
operating characteristic curves.127

Nevertheless, studies were fairly con-
sistent in indicating that an SpO2
<80% and an AHI >24/hour were
predictive of postoperative respira-
tory compromise. These criteria are
more conservative than the recently
published clinical practice guidelines
from the American Academy of
Otolaryngology–Head and Neck Sur-
gery, which recommend that children
who have an AHI ≥10/hour and/or an
SpO2 nadir <80% be admitted for
overnight observation after AT.3

It is difficult to provide exact PSG
criteria for OSAS severity because
these criteria will vary depending on
the age of the child; additional
comorbidities, such as obesity, asthma,
or cardiac complications of OSAS; and
other PSG criteria that have not been
evaluated in the literature, such as
the level of hypercapnia and the fre-
quency of desaturation (compared
with SpO2 nadir). Therefore, on the
basis of published studies (Table 16),
it is recommended that patients who
have an SpO2 nadir <80% (either on
preoperative PSG or during obser-
vation in the recovery room post-
operatively) or an AHI ≥24/hour be

observed as inpatients postopera-
tively because they are at increased
risk of postoperative respiratory com-
promise. In addition, on the basis of
expert consensus, it is recommended
that patients with significant hyper-
capnia on PSG (peak PCO2 ≥60 mm
Hg) be admitted postoperatively.
Clinicians may decide to admit pa-
tients who have less severe PSG
abnormalities on the basis of a con-
stellation of risk factors (age,
comorbidities, and additional PSG
factors) on an individual basis.

Data regarding URIs were based on
studies of children undergoing general
anesthesia for a variety of procedures.
The committee could not identify any
studies related specifically to URIs and
AT. In a large, level III study, Tait et al128

evaluated 1078 children 1 month to 18
years of age who were undergoing
an elective surgical procedure. The
presence of a URI was diagnosed by
using a parental questionnaire. Data
regarding perioperative respiratory
events were recorded. There were no
differences between children who had
active URIs, recent URIs (within 4
weeks), and asymptomatic children
with respect to the incidences of lar-
yngospasm and bronchospasm. How-
ever, children who had active and
recent URIs had significantly more
episodes of breath-holding, desatura-
tion <90%, and overall adverse re-
spiratory events than children who
had no URIs. Independent risk factors
for the development of adverse re-
spiratory events in children who had
active URIs included use of an endo-
tracheal tube (in those <5 years of
age), preterm birth, history of re-
active airway disease, paternal
smoking, surgery involving the airway,
the presence of copious secretions,
and nasal congestion. In a large level
III study of 831 children undergoing
surgery with a laryngeal mask air-
way, von Ungern-Sternberg et al129
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compared children who had a URI
within 2 weeks of surgery versus
those without a URI; 27% of child-
ren had a recent URI. They found
a doubling of the incidence of
laryngospasm, bronchospasm, and
oxygen desaturation intraoperatively
and in the recovery room in the chil-
dren who had recent URIs, although
the overall incidence of these events
was low. The risk was highest in
young children; those undergoing ear,
nose, and throat surgery; and those in
whom multiple attempts were made
to insert the laryngeal mask airway.
On the basis of data available
regarding risk with general anesthesia,

the committee concluded that chil-
dren who have an acute respira-
tory infection on the day of surgery,
as documented by fever, cough, and/
or wheezing, are at increased risk
for postoperative complications and,
therefore, should be rescheduled or
monitored closely postoperatively.
Clinicians should decide on an in-
dividual basis whether these patients
should be rescheduled, taking into
consideration the severity of OSAS in
the particular patient and keeping in
mind that many children who have
adenotonsillar hypertrophy exhibit
chronic rhinorrhea and nasal congestion
even in the absence of viral infections.

Postoperative Persistence of OSAS
After AT

Although the majority of children have
a marked improvement in OSAS after
AT, OSAS may persist postoperatively.
OSAS is especially likely to persist in
children who have underlying illnesses
such as craniofacial anomalies, Down
syndrome, and neuromuscular dis-
ease; these special populations are not
included in this review.

Over the years since the committee’s
first consensus report, a number of
studies have been published discus-
sing the impact of surgery on child-
hood OSAS. Most of these studies
were omitted from consideration for

TABLE 16 Relationship Between PSG Parameters and Postoperative Respiratory Complications

Source Level Type of Study No. Study Group Age, y Special
Populations
Includeda

Findings

Hill et al269 III Retrospective 83 AHI >10 ≤18 Yes Major respiratory complication in 5%; minor in 20%
Only age <2 y (P < .01) and AHI >24 (P < .05) significantly

predicted postoperative airway complications
Complication rate only 4% if special populations were

excluded
AHI >24 predicted 63% of complications

Jaryszak et al270 III Retrospective 151 Any child who had
a PSG

Not stated Yes Respiratory complication rate was 15%
Children with complications had higher AHI (32 vs 14) and

lower SpO2 nadir (72% vs 84%) compared with those
without complications

Koomson et al271 III Retrospective 85 AHI >5 Not stated Yes Postoperative desaturation in 28%
More likely to desaturate postoperatively if PSG SpO2 nadir

<80%
Ma et al272 III Retrospective 86 Any child who had

a PSG
1–16 Yes Postoperative desaturation in 7%

No difference in AHI between those with and without
postoperative desaturation (11.6 ± 4.5 vs 14.7 ± 16.6)

Sanders et al273 I Prospective 61 61 children who had
OSAS vs 21 who had
tonsillitis

2–16 No Respiratory complication rate was 28%
Subjects with RDI ≥30 were more likely to have

laryngospasm and desaturation
At an RDI ≥20, OSAS was more likely to have breath-

holding on induction
Schroeder et al274 III Retrospective 53 Severe OSAS (AHI >25) Not stated Yes 43% required oxygen or PAP

Note: an additional 17 children were electively kept
intubated postoperatively

Shine et al196 III Retrospective 26 Obese OSAS 2–17 Obese; other
comorbidities
not stated

46% had respiratory complications
Those requiring intervention for respiratory problems had

a lower SpO2 (68 ± 20% vs 87 ± 18%) but no difference
in RDI (27 ± 44 vs 15 ± 28) than those who did not
require intervention

By using univariate analysis, a preoperative SpO2 <70%
was associated with postoperative respiratory
compromise, but no threshold was found for RDI

Ye et al 127 III Retrospective 327 AHI ≥5 4–14 No 11% had respiratory complications
An AHI of 26 had 74% sensitivity and 92% specificity for

predicting postoperative respiratory complications
a Special populations include children with genetic syndromes and craniofacial abnormalities.
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this review because of their lack of
preoperative and postoperative PSGs.
Many other studies reported changes
in group averages for polysomno-
graphic and other measures post-
operatively. All published articles
found that AT leads to significant
improvement in polysomnographic
parameters in the majority of patients
(although not in all). Studies providing
data that could be interpreted to
provide an estimate of the proportion
of patients who were cured of their
OSAS are shown in Table 17. Twenty
original articles on the topic have
been published since 2002, including 2
meta-analyses130,131 of other articles
included in the review. The lack of
uniform agreement regarding the
polysomnographic criteria for di-
agnosis of OSAS complicates this
analysis of postoperative persistence
of OSAS, as it does other aspects of
this review, in part because the pre-
operative PSG criteria for surgery are
not uniform across the different arti-
cles, but more importantly, because
the postoperative prevalence of OSAS
is highly dependent on the stringency
of diagnostic criteria. In some cases,
articles helpfully provided data on
residual prevalence of OSAS by using
different polysomnographic criteria
(eg, AHI >1/hour and AHI >5/hour). At
this point, it is generally accepted that
AT has a higher success rate than
isolated adenoidectomy or tonsillec-
tomy, so although a few of the articles
included some patients undergoing
only adenoidectomy, only tonsillec-
tomy, or ancillary procedures such as
nasal turbinectomy, most focused ex-
clusively on the impact of AT.

As shown in Table 17, a total of 11
articles were published, describing 10
general population cohorts referred
either to a pediatric sleep specialist
or otolaryngologist for OSAS, and 1
meta-analysis of articles dating back
to 1980. Most of these were case

series of patients, with significant
methodologic flaws, including non-
blinding and incomplete follow-up for
a high proportion of patients, and these
issues were present even in the meth-
odologically strongest articles.132–134

The polysomnographic criteria for OSAS
in each article may or may not have
been the same as those used as an
indication for AT, and these varied
from an AHI ≥1/hour to AHI ≥5/hour
and RDI >2 to 5/hour. Surprisingly, the
overall estimate of postoperative per-
sistence of OSAS did not seem to vary
greatly by polysomnographic criteria
for surgery. Conversely, the estimates
of residual OSAS were clearly related
to which polysomnographic criteria
for OSAS were applied to the post-
operative PSGs. When using an AHI
≥1/hour as the criterion for residual
OSAS, estimates of persistence ranged
from 19%135 to 73%,133 whereas when
using an AHI ≥5/hour as the criterion,
the estimate of persistence of OSAS
ranged from 13%134 to 29%.132 It is
important to recognize that there are
clearly recognizable risk factors for
postoperative persistence of OSAS and
that the prevalence of these risk fac-
tors in the populations studied had an
important impact on their estimates
of postoperative persistence of OSAS.
For example, >50% of patients in the
multicenter study of Bhattacharjee
et al133 were obese, whereas 21% of
the patients in the series by Ye et al134

were obese, defined as 95th percentile
for the Chinese population. It should
be emphasized that although many of
these studies showed a high pro-
portion of patients with residual OSAS
after AT, most patients exhibited a
marked decrease in AHI postoperatively.

Risk Factors for Postoperative OSAS

1. Obesity

Five studies focused attention on obese
patients (defined as 95th percentile
for weight or BMI for age), and 1

meta-analysis131 combined 4 of these
studies. The meta-analysis reported
that 88% of obese patients still had a
postoperative AHI ≥1/hour, 75% had
a postoperative AHI ≥2/hour, and 51%
had a postoperative AHI ≥5/hour.
Preoperative obesity was found to be
a significant risk factor for post-
operative residual OSAS in several
other studies133–135 as well, even when
multivariable modeling was used to
control for other factors such as age
and preoperative AHI. The odds ratios
of persistent OSAS in obese patients
ranged in these models from 3.2134 to
4.7.136 One study found that the re-
lationship of BMI to risk of persistent
OSAS was no longer significant when
adjusted for preoperative AHI.137 In
contrast to all of the studies that
looked at this factor, a study of obese
Greek children found no difference in
the prevalence of residual OSAS in
obese versus nonobese children; part
of the reason for this finding might be
that this study used a slightly less
stringent criterion for obesity (1.645
SDs weight for age, which is the 90th
percentile).138

2. Baseline Severity of OSAS

All studies that evaluated baseline AHI
as a potential risk factor for persistent
postoperative OSAS found it to be
a significant risk factor, even when
adjusted for other comorbidities such
as obesity.132–134,136,139

3. Age

A series limited to children aged <3
years reported a high incidence (65%)
of treatment failures in these younger
children, but this cohort included
a large proportion of children who
have other risk factors, such as se-
vere OSAS and chromosomal and
craniofacial abnormalities.140 In con-
trast, 2 studies reported that in-
creasing age (especially 7 years and
older) is a risk factor for persistent

e734 FROM THE AMERICAN ACADEMY OF PEDIATRICS



368 SECTION 1/CLINICAL PRACTICE GUIDELINES

TA
BL
E
17

St
ud
ie
s
Pr
ov
id
in
g
an

Es
tim

at
e
of

th
e
Pr
op
or
tio
n
of

Pa
tie
nt
s
W
ho

W
er
e
Cu
re
d
of

OS
AS

W
ith

Su
rg
er
y

So
ur
ce

Ye
ar

Le
ve
l
No
.

Ag
e,
y

Po
pu
la
tio
n

Po
ly
so
m
no
gr
ap
hi
c

Cr
ite
ri
on

fo
r

Su
rg
er
y

Op
er
at
io
n

Fo
llo
w
-u
p

Pe
ri
od
,m

o
Su
bj
ec
ts

W
ho

Ha
d
OS
AS

at
Fo
llo
w
-u
p

M
is
ce
lla
ne
ou
s

Ge
ne
ra
l
po
pu
la
tio
n
st
ud
ie
s

Ch
er
vi
n
et

al
37

20
06

I
39

5.
0–
12
.9

AH
I≥

1
AT

13
±

1.
4

21
%

2
ar
tic
le
s
do
cu
m
en
te
d
fi
nd
in
gs

in
th
e
sa
m
e
po
pu
la
tio
n

Di
llo
n
et

al
27
5

Gu
ill
em

in
au
lt

et
al
13
5

20
04

III
56

1.
25
–
12
.5

AH
I≥

1
or

RD
I>

2
AT
:3
6
(s
om

e
of

w
ho
m

al
so

ha
d
na
sa
l

tu
rb
in
ec
to
m
y

an
d/
or

to
ns
ill
ar

w
ou
nd

su
tu
ri
ng
);

A:
8;
T:
11

3
AT
:1
9.
4%

;A
:1
00
%
;T
:1
00
%

Ha
lf
of

AT
fa
ilu
re
s
w
er
e
in

ob
es
e
pa
tie
nt
s

Gu
ill
em

in
au
lt

et
al
14
1

20
07

III
19
9

1.
5–
14

AH
I≥

1
AT

in
18
3;
A
or

T
in

19
;n
as
al

tu
rb
in
ec
to
m
y

in
17
.4
%

3–
5

46
.2
%

In
cr
ea
se
d
na
sa
l
tu
rb
in
at
e
sc
or
e,

pr
es
en
ce

of
de
vi
at
ed

na
sa
l
se
pt
um

an
d
in
cr
ea
se
d
M
al
la
m
pa
ti
sc
or
e
of

re
la
tio
ns
hi
p
of

to
ng
ue

to
uv
ul
a
an
d

re
tr
o
po
si
tio
n
of

th
e
m
an
di
bl
e
w
er
e

al
l
pr
ed
ic
tiv
e
of

hi
gh
er

fa
ilu
re

ra
te

Gu
ill
em

in
au
lt

et
al
27
6

20
04

IV
28
4

2–
12
.1

AH
I>

1.
5

AT
in

22
8;
A
or

T
in
fe
ri
or

tu
rb
in
ec
to
m
y
in

73

3–
4

8.
8%

of
th
os
e
w
ith

pr
eo
pe
ra
tiv
e
AH
I<

10
an
d
AT
;6
4.
7%

of
th
os
e

w
ith

pr
eo
pe
ra
tiv
e
AH
I

≥
10
.N

o
br
ea
kd
ow

n
pr
ov
id
ed

re
ga
rd
in
g

re
su
lts

of
AT

ve
rs
us

ot
he
r
su
rg
er
y

An
ad
di
tio
na
l
99

ch
ild
re
n
ha
d

RD
I
>
1.
5
an
d
AH
I<

1.
5.
Of

th
is

gr
ou
p,
10
0%

ha
d
no
rm

al
RD

Ia
fte
r

AT
an
d
9.
2%

ha
d
re
si
du
al

ab
no
rm

al
RD

Ia
fte
r
A
or

T.
Di
ffi
cu
lt

to
in
te
rp
re
t
fi
nd
in
gs

be
ca
us
e
of

in
co
ns
is
te
nt

re
po
rt
in
g
of

da
ta

M
itc
he
ll1

32
20
07

III
79

3–
14

AH
I≥

5
AT

1–
9.
3

16
%

(A
HI

≥
5)
;2
9%

(A
HI

>
1.
5)

Se
ve
ri
ty
of

pr
eo
pe
ra
tiv
e
AH
I

pr
ed
ic
te
d
re
sp
on
se
:p
re
op
er
at
iv
e

5–
10
,0
%

≥
5;
pr
eo
pe
ra
tiv
e
10
–
20
,

po
st
op
er
at
iv
e
12
%

≥
5;
pr
eo
pe
ra
tiv
e

>
20
,p
os
to
pe
ra
tiv
e
36
%

≥
5;
13
/2
2

w
ith

po
st
op
er
at
iv
e
sn
or
in
g
ha
d

AH
I
≥
5;
0/
57

w
ith
ou
t
po
st
op
er
at
iv
e

sn
or
in
g
ha
d
AH
I≥

5
Ta
l
et

al
27
7

20
03

IV
36

1.
8–
12
.6

RD
I>

1
AT

4.
6
(1
–
16
)

11
.1
1%

ha
d
RD

I>
5

Ta
um

an
et

al
13
7

20
06

III
11
0

6.
4
±

3.
9

AH
I≥

1
AT

1–
15

46
%

AH
I
1–
5,
29
%

w
ith

AH
I>

5
In

lo
gi
st
ic
re
gr
es
si
on
,A
HI

be
fo
re

su
rg
er
y
an
d
fa
m
ily

hi
st
or
y
of

OS
AS

w
er
e
si
gn
ifi
ca
nt

pr
ed
ic
to
rs

of
AH
I>

5
po
st
op
er
at
iv
e

W
al
ke
r

et
al
27
8

20
08

IV
34

0.
93
–
5

RD
I>

5
in

RE
M

sl
ee
p

AT
9.
8

35
%

w
ith

RD
I>

5
Tr
ea
tm

en
t
fa
ilu
re
s
lim

ite
d
to

th
os
e
w
ith

pr
eo
pe
ra
tiv
e
RD

I
in

RE
M

>
30

Bh
at
ta
ch
ar
je
e

et
al
13
3

20
10

III
57
8

6.
9
±

3.
8

AH
I≥

1
AT

1–
24

72
.8
%

w
ith

AH
I≥

1;
21
.6
%

>
5

La
rg
e
m
ul
tic
en
te
r
st
ud
y.
Ag
e
>
7
y,

in
cr
ea
se
d
BM

I,
pr
es
en
ce

of
as
th
m
a,

an
d
hi
gh

pr
eo
pe
ra
tiv
e
AH
I
w
er
e

in
de
pe
nd
en
t
pr
ed
ic
to
rs

of
pe
rs
is
te
nt

po
st
op
er
at
iv
e
OS
AS

PEDIATRICS Volume 130, Number 3, September 2012 e735

FROM THE AMERICAN ACADEMY OF PEDIATRICS



DIAGNOSIS AND MANAGEMENT OF CHILDHOOD OBSTRUCTIVE SLEEP APNEA SYNDROME 369

TA
BL
E
17

Co
nt
in
ue
d

So
ur
ce

Ye
ar

Le
ve
l
No
.

Ag
e,
y

Po
pu
la
tio
n

Po
ly
so
m
no
gr
ap
hi
c

Cr
ite
ri
on

fo
r

Su
rg
er
y

Op
er
at
io
n

Fo
llo
w
-u
p

Pe
ri
od
,m

o
Su
bj
ec
ts

W
ho

Ha
d
OS
AS

at
Fo
llo
w
-u
p

M
is
ce
lla
ne
ou
s

Br
ie
tz
ke

an
d

Ga
lla
gh
er

13
0

20
06

III
32
5

4.
9

Va
ri
ou
s

AH
I
≥
1

AT
3.
3

17
.1
%

(d
ep
en
de
d
on

OS
AS

cr
ite
ri
a
fo
r
ea
ch

st
ud
y)

M
et
a-
an
al
ys
is
of

11
ca
se

se
ri
es

pu
bl
is
he
d
be
tw
ee
n
19
80

an
d
20
04

Ye
et

al
13
4

20
10

IV
84

7.
1
±

3.
2

Ch
in
es
e

AH
I
≥
5

AT
18
–
23

31
%

w
ith

AH
I≥

1;
13
.1
%

w
ith

AH
I≥

5
Ob
es
ity

an
d
hi
gh

pr
eo
pe
ra
tiv
e
AH
I

w
er
e
si
gn
ifi
ca
nt

in
de
pe
nd
en
t

pr
ed
ic
to
rs

of
tr
ea
tm

en
t
fa
ilu
re

Fo
cu
s
on

ob
es
e
po
pu
la
tio
ns

M
itc
he
ll
an
d

Ke
lly

27
9

20
04

III
30

3.
0–
17
.2

Ob
es
e
(B
M
I>

95
th

pe
rc
en
til
e)

AH
I
>
5

AT
5.
6

54
%

M
itc
he
ll
an
d

Ke
lly

13
9

20
07

III
72

3–
18

Co
m
pa
ri
so
n
of

ob
es
e
(B
M
I>

95
th

pe
rc
en
til
e)

w
ith

no
no
be
se

AH
I
≥
2:
AH
I
2–
5
m
ild
,

AH
I5
–
15

m
od
er
at
e

AH
I≥

15
se
ve
re

AT
5–
6

Ob
es
e:
76
%
:(
46
%

m
ild
;1
5%

m
od
er
at
e;
15
%

se
ve
re
).

No
no
be
se
:2
8%

:(
18
%

m
ild
;

10
%

m
od
er
at
e)
.

Pr
eo
pe
ra
tiv
e
AH
Ia
nd

ob
es
ity

w
er
e

in
de
pe
nd
en
t
ri
sk

fa
ct
or
s
fo
r

po
st
op
er
at
iv
e
OS
AS
.O

R
fo
r

pe
rs
is
te
nt

OS
AS

in
ob
es
e,

ad
ju
st
ed

fo
r
pr
eo
pe
ra
tiv
e
AH
I,

w
as

3.
7
(9
5%

CI
:1
.3
–
10
.8
)

O’
Br
ie
n
et

al
13
6
20
06

III
69

7.
1
±

4.
2

Ob
es
e
(w
ei
gh
t
>
2
SD
s

fr
om

m
ea
n
fo
r
ag
e)

RD
I
≥
5

AT
20
.4
±

16
.8

No
no
be
se
:2
2.
5%

;
Ob
es
e:
55
%

Pr
eo
pe
ra
tiv
e
AH
Ia
nd

ob
es
ity

w
er
e

in
de
pe
nd
en
t
ri
sk

fa
ct
or
s
fo
r

po
st
op
er
at
iv
e
OS
AS
.O

R
fo
r

pe
rs
is
te
nt

OS
AS

in
ob
es
e,

ad
ju
st
ed

fo
r
pr
eo
pe
ra
tiv
e
AH
I,

w
as

4.
7
(9
5%

CI
:1
.7
–
11
.2
)

Sh
in
e
et

al
19
4

20
06

IV
19

6.
5
±

4.
4

Ob
es
e
(B
M
I>

95
th

pe
rc
en
til
e)

RD
I>
5

18
AT

(1
w
ith

UP
PP
),
1
T

2–
6

63
%

M
is
si
ng

da
ta

Co
st
a
an
d

M
itc
he
ll1

31

20
09

III
11
0

7.
3–
9.
3

Ob
es
e

Va
ri
ou
s

AT
3–
5.
7

88
%

ha
d
po
st
op
er
at
iv
e

AH
I≥

1;
75
%

ha
d

po
st
op
er
at
iv
e
AH
I≥

2;
51
%

ha
d
po
st
op
er
at
iv
e

AH
I≥

5

M
et
a-
an
al
ys
is
of

4
ob
es
ity

st
ud
ie
s
in
cl
ud
ed

he
re

Ap
os
to
lid
ou

et
al
13
8

20
08

IV
70

6.
5
±

2.
2

Gr
ee
k;
ob
es
e
de
fi
ne
d

as
>
1.
64
5
SD
s
fr
om

m
ea
n
w
ei
gh
t
fo
r
ag
e

OA
HI

≥
1

AT
2-
14

Ov
er
al
l:
75
.7
%

w
ith

AH
I≥

1
(7
7.
3%

ob
es
e,
75
%

no
no
be
se
).
Am

on
g

ch
ild
re
n
w
ith

a
pr
eo
pe
ra
tiv
e
OA
HI

≥
5:
9%

w
ith

AH
I≥

5
(8
%

ob
es
e,

10
%

no
no
be
se
)

Fo
cu
s
on

ot
he
r
sp
ec
ia
l
po
pu
la
tio
ns

M
itc
he
ll
an
d

Ke
lly

14
0

20
05

III
20

1.
1–
3.
0

Ch
ild
re
n
<
3
y

RD
I
>
5

AT
4.
1–
20
.4

65
%
:2
5%

RD
I
5–
10
;2
5%

RD
I1
0–
20
;1
5%

RD
I>

20
In
cl
ud
ed

co
m
or
bi
di
tie
s
(D
ow

n
sy
nd
ro
m
e,
ca
rd
ia
c
di
se
as
e,

ce
re
br
al

pa
ls
y)

ex
cl
ud
ed

fr
om

th
is
gu
id
el
in
e.
60
%

of
pa
tie
nt
s

w
er
e
se
ve
re
,w

ith
RD

I>
20

at
ba
se
lin
e

M
itc
he
ll
an
d

Ke
lly

28
0

20
04

III
29

1.
4–
17

Se
ve
re

OS
AS

RD
I
>
5;
se
ve
re
:R

DI
≥
30

AT
6

69
%

w
ith

po
st
op
er
at
iv
e

RD
I>

5
48
%

w
er
e
ob
es
e

A,
ad
en
oi
de
ct
om

y;
CI
,c
on
fi
de
nc
e
in
te
rv
al
;O

AH
I,
ob
st
ru
ct
iv
e
AH
I;
OR
,o
dd
s
ra
tio
;T
,t
on
si
lle
ct
om

y;
RE
M
,r
ap
id

ey
e
m
ov
em

en
t;
UP
PP
,u
vu
lo
ph
ar
yn
go
pa
la
to
pl
as
ty
.

e736 FROM THE AMERICAN ACADEMY OF PEDIATRICS



370 SECTION 1/CLINICAL PRACTICE GUIDELINES

OSAS, even when controlling for obe-
sity.132,133

4. Other Potential Risk Factors

Individual studies have noted that
nasal abnormalities or craniofacial
disproportion,141 family history of
OSAS,137 and presence of asthma133

were all predictive of higher failure
rate, but these findings were not
substantiated by other studies. Of
note, Mitchell132 found that 13 of 22
patients in the cohort who had post-
operative snoring had an AHI ≥5/hour,
whereas none of the 57 patients who
did not exhibit postoperative snoring
had an AHI ≥5/hour. This supports the
findings of older studies reviewed in
the previous technical report that
found absence of snoring to have
a 100% negative predictive value for
postoperative OSAS.6 However, in the
Chinese cohort, 2 of 11 patients who
have persistent AHI ≥5/hour re-
portedly did not snore; it is unclear
whether cultural considerations might
have affected parental report of
snoring.134

Summary

AT is the most effective surgical
therapy for pediatric patients, leading
to an improvement in polysomno-
graphic parameters in the vast
majority of patients. Despite this
improvement, a significant proportion
of patients are left with persistent
OSAS after AT. The estimate of this
proportion in a relatively low-risk
population ranges from a low of 13%
to 29% when using an AHI ≥5/hour as
the criterion to a high of 73% when
including obese children and adoles-
cents and a conservative AHI ≥1/hour.
Children at highest risk of persistent
OSAS are those who are obese and
those with a high preoperative AHI,
especially those with an AHI ≥20/hour,
as well as children >7 years of age.
Absence of snoring postoperatively is

reassuring but may not be 100%
specific; it may therefore be advisable
to obtain a postoperative PSG in very-
high-risk children even in the absence
of reported persistent snoring.

Areas for Future Research

� What are the risks of persistence
of OSAS and long-term recurrence
of OSAS after PT versus total ton-
sillectomy? Large, prospective, ran-
domized trials with objective
outcome measures including PSG
are needed.

� Better delineation of which patients
would benefit from postoperative
PSG.

� How well does resolution of OSAS
correlate with resolution of com-
plications of OSAS?

� Are some of the newer surgical
techniques for AT equally effective
in resolving OSAS?

� What are the risks of performing
AT in a patient with a URI?

� What are the PSG parameters that
predict postoperative respiratory
compromise? Future research
should focus on refining the AHI
and SpO2 nadir cutoffs for severe
OSAS. In addition, it may be possi-
ble to glean other predictive infor-
mation from the PSG, such as the
extent of hypoventilation, the per-
cent sleep time spent with SpO2
<90%, the frequency of desatura-
tion events, the length of apneas
and hypopneas, and the presence
of central apneas, to create formu-
lae for risk scores.

CPAP

At the time of the previous report,
there were few prospective studies on
CPAP use in children, although several
retrospective studies indicated that
CPAP was efficacious in the treatment
of pediatric OSAS. Since that time,
there have been at least 7 recent

studies evaluating the use of positive
airway pressure (PAP) in children and
adolescents who have OSAS. One of
these was a randomized trial with low
power (level II),142 and others were
case series without controls (level IV).
A descriptive study examined the use
of behavioral intervention in improv-
ing CPAP adherence.143 In addition,
a level III study described use of
a high-flow nasal cannula as an al-
ternative to CPAP.144 In contrast to the
previous guidelines, several of the
current studies obtained objective
evaluation of CPAP adherence by down-
loading usage data from the CPAP
device. In most studies, CPAP ther-
apy was instituted for persistent
OSAS after AT; in many cases, the
patients had additional risk factors
for OSAS, such as obesity or cranio-
facial anomalies.

A multicenter study (level II) evaluated
PAP in 29 children who were randomly
assigned either CPAP or bilevel positive
airway pressure (BPAP).142 Patients
demonstrated significant improvement
in sleepiness, snoring, AHI, and oxyhe-
moglobin saturation while using PAP
during the 6-month follow-up period.
However, approximately one-third of
patients dropped out, and of those
who used PAP, objective adherence
was 5.3 ± 2.5 hours/night. Parents
overestimated the hours of PAP use
compared with the devices’ actual
objective recordings of use. There
was no significant difference in ad-
herence between the CPAP and BPAP
groups. A retrospective chart review
of 46 children started on PAP for
OSAS that persisted after AT also
showed significant improvement in
symptoms of OSAS as well as in
polysomnographic parameters (level
IV).145 Seventy percent of patients
were considered adherent. Parental
report of adherence was most di-
vergent from the machines’ recording
in the least adherent patients. More
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than one-half of the children had
complicating factors, such as Down
syndrome and Prader-Willi syn-
drome.145 Another study of a hetero-
geneous group of patients displayed
varying CPAP adherence, with 31 of 79
children showing continued CPAP use
(level IV).146 A small, nonblinded ret-
rospective study (level IV) suggested
that adherence to CPAP could be
improved with behavioral techniques
if the family accepted the inter-
ventions.143

A retrospective review described 9
children who successfully used BPAP
in the intensive care setting because
of respiratory compromise after AT.147

Another retrospective review described
the successful use of CPAP in 9 patients
of a heterogeneous group of 18 chil-
dren aged <2 years.148 A nonran-
domized, prospective level III study
of 12 children who had OSAS treated
in the sleep laboratory with a high-
flow open nasal cannula system as
an alternative to formal CPAP dem-
onstrated an improvement in oxyhe-
moglobin saturation and arousals, but
not AHI, compared with baseline.144

There was a decrease in sleep effi-
ciency with the cannula compared
with baseline. Long-term use and
use in the home situation were not
assessed.

In summary, several studies (levels II–
IV) have confirmed earlier data dem-
onstrating that nasal CPAP is effective
in the treatment of both symptoms
and polysomnographic evidence of
OSAS, even in young children. How-
ever, adherence can be a major bar-
rier to effective CPAP use. For this
reason, CPAP is not recommended as
first-line therapy for OSAS when AT is
an option. However, it is useful in
children who do not respond ade-
quately to surgery or in whom sur-
gery is contraindicated. Patient and
family preference may also be a
consideration (eg, in families with

religious beliefs against surgery or
blood transfusions). Objective assess-
ment of CPAP adherence is important
because parental estimates of use
are often inaccurate. If the patient is
nonadherent, then attempts should be
made to improve adherence (eg, by
addressing adverse effects, by using
behavior modification techniques), or
the patient should be treated with
alternative methods. A study de-
scribed in the previous report noted
that CPAP pressures change over time
in children, presumably because of
growth and development.149 There-
fore, it is recommended that CPAP
pressures be periodically reassessed
in children.

At this time, data are insufficient to
make a recommendation on the use of
high-flow, open nasal cannula systems.

Areas for Future Research

� Efficacy of CPAP use as a first-line
treatment of obese children.

� Determinants of CPAP adherence
and ways to improve adherence.

� Long-term effects of CPAP, particu-
larly on the development of the
face, jaw, and teeth.

� Changes in CPAP pressure over
time, and the frequency with which
this needs to be monitored.

� Development of pediatric-specific
devices and interfaces.

Medications

There have been several studies
evaluating the use of corticosteroids
and leukotriene antagonists in the
treatment of OSAS. An older study
showed no therapeutic effect of sys-
temic steroids on OSAS.150 Since then,
3 studies (1 level I, 1 level II, and 1
level III) have evaluated topical nasal
steroids as treatment of OSAS, 1 level
II study has evaluated montelukast,
and 1 level IV study has evaluated
a combination thereof. An additional

level I study evaluated the effect of
intranasal steroids on adenoidal size
and symptoms related to adenoidal
hypertrophy but did not include PSG
in the evaluation.151

A small, level II, randomized, double-
blind trial,152 a level I, randomized,
double-blind trial of 62 children,153

and a nonrandomized, open-label level
III study of intranasal steroids154 all
showed a moderate improvement in
patients who had mild OSAS. However,
significant residual OSAS remained in
2 of the studies. Berlucchi et al151

reported an improvement in symp-
toms of adenoidal hypertrophy, in-
cluding snoring and observed apnea,
but did not obtain objective evidence
of improvement in OSAS. Two studies
showed shrinkage of adenoidal tis-
sue.151,153 All studies were short term
(2–6 weeks), although 1 study showed
persistent improvement 8 weeks
after discontinuation of the steroids
(Table 18).153

An open-label, nonrandomized, 16-week
level IV study of montelukast in chil-
dren who had mild OSAS found a sta-
tistically significant but small change
in the AHI (AHI decreased from 3.0 ±
0.2 to 2.0 ± 0.3; P = .017).82 Another
small, open-label, nonrandomized,
12-week level IV study of combined
montelukast and nasal steroids found
a mild but statistically significant
improvement in AHI in children who
had mild OSAS (AHI decreased
from 3.9 ± 1.2/hour to 0.3 ± 0.3/hour;
P < .001).155

In summary, several small level I
through IV studies suggest that topical
steroids may ameliorate mild OSAS.
However, the clinical effects are small.
On the basis of these studies, in-
tranasal steroids may be considered
for treatment of mild OSAS (defined,
for this indication, as an AHI <5/hour,
on the basis of studies described in
Table 18). Steroids should not be used
as the primary treatment of moderate
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or severe OSAS. Because the long-
term effects of intranasal steroids
are not known, follow-up evaluation is
needed to ensure that the OSAS does
not recur and to monitor for adverse
effects. Of note, no studies specifically
evaluated children who had atopy
or chronic rhinitis, although 1 study
mentioned that similar improvements
were seen in children who had
a history of allergic symptoms com-
pared with those without.153 Further
study to determine whether children
who have atopy are more likely to
respond to this therapy is needed.
Data are insufficient at this time to
recommend treatment of OSAS with
montelukast.

Areas for Future Research

� What is the optimal duration of in-
tranasal steroid use? All trials
have been short-term with a
short-term follow-up. Does the
OSAS recur on discontinuation of
therapy? How often should objective
assessment of treatment effects be
performed?

� What is the efficacy of intranasal
steroids in children who have
chronic or atopic rhinitis?

� How do the benefits and adverse
effects of long-term nasal steroids
compare with surgery?

� Larger studies, stratified for se-
verity of OSAS and controlled for
obesity, to determine whether
OSAS is associated with systemic
inflammation

� Will these biomarkers be good out-
come measurements for treatment
studies? Do they correlate with
clinical outcomes or long-term
prognosis?

Rapid Maxillary Expansion

Rapid maxillary expansion has re-
cently been used to treat OSAS in select
pediatric populations. It is an ortho-
dontic procedure designed to increase
the transverse diameter of the hard
palate by reopening the midpalatal
suture. It does this by means of a fixed
appliance with an expansion screw
anchored on selected teeth. After 3 to 4
months of expansion, a normal min-
eralized suture is built up again. The
procedure is typically used only in
children with maxillary constriction
and dental malocclusion. Two case
series without controls (level IV) have
evaluated this procedure as a treat-
ment of OSAS in children. One study
described 31 patients selected from an
orthodontic clinic; 4 months after
surgery, all patients had normalized
AHI.156 Another screened 260 patients
in a sleep center to find 35 that were
eligible; only 14 were studied.157 There
was a significant improvement in
signs and symptoms of OSAS as well
as polysomnographic parameters. In
summary, rapid maxillary expansion
is an orthodontic technique that holds
promise as an alternative treatment
of OSAS in children. However, data are
insufficient to recommend its use at
this time.

Areas for Future Research

� A randomized controlled trial to
assess the efficacy of rapid maxil-
lary expansion in the treatment of
OSAS in children.

Positional Therapy

Several level IV, retrospective studies
evaluated the effect of body position
during sleep on OSAS. The studies had
conflicting results. One study found
that young children had an increased
AHI in the supine position,158 and an-
other study found that young children
did not have a positional change in
AHI but older children did.159 Another
study found an increased obstructive
apnea index but not AHI (except in the
obese subgroup) in the supine posi-
tion,160 whereas a study of obese and
nonobese children, which controlled
for sleep stage in each position, found
that AHI was lowest when children
were prone.161 No study evaluated
the effect of changing body positions
or the feasibility of maintaining a
child in a certain position overnight.
Therefore, at this point, no recom-
mendations can be made with regard
to positional therapy for OSAS in
children.

Other Treatment Options

Specific craniofacial procedures, such
as mandibular distraction osteogen-
esis, are appropriate for select chil-
dren with craniofacial anomalies.
However, a discussion of these chil-
dren is beyond the scope of this

TABLE 18 Studies of Antiinflammatory Medications for the Treatment of OSAS

Medication Source Level No. Duration, wk Randomized Placebo-
Controlled

Baseline
AHI (per h)

AHI on Treatment
(per h)

P

Intranasal steroids Brouillette et al152 II 13 OSAS 6 Yes Yes 10.7 ± 9.4 5.8 ± 7.9 .04
12 controls

Intranasal steroids Alexopoulos et al154 III 27 OSAS 4 No No 5.2 ± 2.2 3.2 ± 1.5 <.001
Intranasal steroids Kheirandish-Gozal

and Gozal153
I 62 OSAS 6; crossover Yes Yes 3.7 ± 0.3 1.3 ± 0.2 <.001

Montelukast Goldbart et al82 IV 24 OSAS 16 No No 3.0 ± 0.2 2.0 ± 0.3 .017
16 controls

Intranasal steroids +
montelukast

Kheirandish et al155 IV 22 OSAS 12 No No 3.9 ± 1.2 0.3 ± 0.3 <.001
14 controls
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guideline. Minimal experience is avail-
able regarding intraoral appliances in
children.162 A tracheotomy is extremely
effective at treating OSAS but is as-
sociated with much morbidity and is
typically a last resort if CPAP and
other treatments fail to offer im-
provement for a child who has severe
OSAS.

OBESITY AND OSAS

This section reviews the evidence re-
garding the relationships between
obesity and SDB (this term is used to
encompass both snoring and OSAS,
especially in studies that did not dis-
tinguish between these entities) in the
pediatric population. The prevalence of
childhood obesity is increasing,163 and
many studies on obesity and OSAS
have been published since the last
guideline. Because childhood obesity
has a major impact on OSAS, it is
described in detail in this report.
Obesity is defined as BMI >95th per-
centile for age and gender.

Epidemiology: Obesity as a Risk
Factor for Snoring and OSAS

A number of large, cross-sectional,
community-based studies including
more than 21 500 children have ex-
amined the risk of SDB conferred by
overweight and obesity (Table 19). The
majority of these studies obtained in-
formation regarding potential SDB
from questionnaires, but some in-
cluded objective measurements such
as oximetry or overnight PSG. Simi-
larly, many studies based the de-
termination of BMI on data from
questionnaires. The ages ranged from
6 to 17 years, consistent with re-
cruitment strategies using local
schools. Countries from around the
world are represented, including
North America, Asia, Europe, and the
Middle East. Taken together, these
studies indicate that the risk of
snoring in children is increased

twofold to fourfold with obesity (de-
fined as BMI ≥90th or 95th percen-
tile). When analyzed, BMI was found to
be an independent risk factor for
snoring.

Several studies based on surveys
of thousands of children, in some cases
supplemented by use of physical ex-
aminations, showed that overweight/
obesity was associated with an in-
creased prevalence of snoring (Table
19).47,164–167 Fewer studies that in-
cluded objective measurements to
identify SDB were available. Two
population-based studies using PSG
demonstrated a relationship between
overweight/obesity and OSAS.11,12 In
contrast to the findings of the major-
ity of studies, Brunetti et al23 found
that although HS was more prevalent
in obese children in a sample of
schoolchildren, there was no differ-
ence in the incidence of OSAS on
PSG among the subset of normal-
weight, overweight, and obese chil-
dren who have HS who had abnormal
overnight oximetry results. Similar
to the population-based studies,
studies using case series or sub-
jects recruited from sleep disorders
programs (some of which use PSG
and some of which use surveys)
also showed a relationship between
weight and SDB.168,169

From these studies, it can be con-
cluded that obesity is an independent
risk factor for snoring and OSAS. The
range of evidence from individual
studies was II to III (Table 19) and on
the aggregate rise to level I. The
studies reported on large numbers of
children recruited from community-
based samples, some of whom had
face-to-face examinations and meas-
urements. Data obtained in different
settings yielded similar results. The
impact of race, if any, is not yet clear.
Population-based studies of Hispanic
children, a group at high risk of obe-
sity and related comorbidities, are not

yet available.163 For the clinician, it is
recommended that particular atten-
tion is needed for screening obese
and overweight children for signs
and symptoms of OSAS, with a low
threshold for ordering diagnostic
tests. Future research should focus on
population-based studies, with objec-
tive measurements of both measures
of adiposity and PSG, and should in-
clude larger numbers of African
American and Hispanic youth.

Predictors of Obesity-Related SDB

A number of program-based studies
provide information regarding the
predictors for SDB in obese chil-
dren. Carotenuto et al88 reported via
data gathered from parental ques-
tionnaires that in obese subjects re-
ferred for obesity evaluation and
nonobese controls randomly selected
from schools, the waist circumference
z score correlated with symptoms of
SDB (R = 0.37, P < .006) but BMI and
subcutaneous fat did not (level III).
Verhulst et al170 examined 91 consec-
utive overweight or obese children
referred for PSG and found that OSAS
was not related to indices of obesity,
including bioelectric impedance anal-
ysis fat mass (level III). Central apnea
was significantly predicted by using
BMI score, waist circumference, waist-
to-hip circumference ratio, and per-
cent fat mass. Tonsillar size was the
only significant correlate in their
model for moderate to severe OSAS. In
a retrospective review of 482 Chinese
children referred for PSG and evalu-
ated by using BMI and a tonsillar
grading scale, the group of 111 obese
children had a significantly higher
median AHI and percentage with AHI
>1.5/hour than did the nonobese
group (level III).171 In a regression
analysis of log AHI as dependent var-
iable, BMI and tonsil grade were pre-
dictors, but age and gender were not.
In a large study of schoolchildren in
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Hong Kong, Li et al reported that male
gender, BMI score, and tonsillar size
were independently associated with
OSAS (level II).12,172 In 490 US school-
children studied by using overnight
PSG, Bixler et al11 found waist cir-
cumference to be an independent risk
factor for all levels of severity of
OSAS (level II). Urschitz et al165 stud-
ied 995 children in a cross-sectional,
program-based study in Germany and
divided those with SDB into mild (SpO2
nadir 91%–93%), moderate (<90%),
and recurrent hypoxemia (>3.9 epi-
sodes of desaturation per hour of
sleep) groups (level III). Overweight
(BMI >75th percentile) was found to
be an independent risk factor for
mild, moderate, and recurrent hypox-
emia during sleep.

From these studies, it is observed that
the distribution of body fat may be
more important in predicting SDB than
BMI alone. In addition, tonsillar size is
important in predicting SDB, even in
obese children. The authors of these
articles comment that SDB is likely
more complicated in obese children,
with obesity contributing to gas ex-
change and respiratory pattern ab-
normalities. Obesity can result in
decreased lung volumes, abnormal
central nervous system ventilatory
responses, decreased upper airway
caliber, a potential impact of leptin on
ventilation, and other factors. Taken
together, the strength of the evidence
for these study findings is level II.
Findings are limited by the fact that
controls were drawn from different
populations than subjects and that the
studies did not all reach the same
conclusions regarding the impor-
tance of body fat distribution. The
latter may have been affected by the
use of different measurement tech-
niques. Anthropomorphic measurement
thresholds that indicate increased risk
for SDB in children would be of use
to clinicians. It is recommended that

clinicians consider fat distribution
(eg, waist circumference) and not just
BMI in their assessment of the risk of
SDB.

Comorbidities: Interactions
Between Obesity and SDB

Cardiovascular

Adults who have SDB and are obese
are at increased risk of cardiovascular
disease, including systemic hyperten-
sion and blunting of the normal de-
crease in BP during sleep (nocturnal
dipping). This section deals with the
evidence that children and adoles-
cents who are obese and have SDB
may be similarly at risk. Six studies
evaluating SDB, obesity, and cardio-
vascular complications in children are
available. Reade et al173 retrospec-
tively evaluated 130 patients referred
for PSG and described 56 obese sub-
jects (BMI >95th percentile), of whom
70% had hypertension and 54% had
OSAS (level IV). Among the 34 non-
obese subjects, only 8% (P < .0005)
had hypertension and 29% had OSAS
(P < .05). The authors concluded that
BMI was a significant determinant of
both SDB and diastolic BP, with the
number of hypopneas predictive of
diastolic BP in both weight categories.
In a community-based sample of 760
Greek children evaluated by using
morning BP measurements, BMI, and
a questionnaire regarding sleep hab-
its, Kaditis et al174 identified 50 chil-
dren who had HS (level IV). They found
that 28% of the children in the HS
group were obese versus 15% of
nonsnoring children (significance not
reported). They reported that HS had
no impact on BP, but that age, gender,
and BMI were significant covariates
in predicting systolic BP; inclusion
of HS in this analysis did not affect
these relationships. Similar findings
were identified for diastolic BP, with
the exception that age had no effect.
This study compared absolute BP

measurements rather than the vari-
ance from normal values on the basis
of race, age, gender, and body size.
Because children from 4 to 14 years of
age were included, this may have af-
fected the results and conclusions.
Kohyama et al175 examined 32 Asian
subjects referred for PSG and mea-
sured overnight BP every 15 minutes.
In this study, obstructive apneas and
hypopneas were identified indirectly
and, thus, could have been under-
estimated or overestimated compared
with studies with more direct meas-
urements of airflow (level IV). Subjects
were divided into low (<10 obstructive
events per hour; 16 subjects) and high
AHI (>10 obstructive events per hour;
7 subjects). Of the total, 23 subjects
tolerated the BP measurements. Three
subjects were obese. BMI predicted the
systolic BP during rapid eye movement
sleep (P < .001) but did not predict any
of the diastolic BP indices. Li et al176

performed a population-based study of
306 Asian children 6 to 13 years of age
who had overnight PSG and ambula-
tory day and night BP measurements
(level III). Children who had primary
snoring were excluded, and those who
had OSAS were divided into normal,
mild, and moderate (AHI >5) groups.
Multiple linear regression analysis
revealed significant associations for
the severity of hypoxemia and AHI with
day and night BP, respectively, in-
dependent of obesity. Although BP
levels both awake and asleep in-
creased with the severity of OSAS,
obesity and waist circumference par-
tially accounted for elevations in sleep
systolic BP and sleep mean arterial
pressure but not for diastolic BP
measurements. Amin et al177 studied
88 children who had OSAS ranging in
severity from mild to severe and 52
controls matched for age and gender.
They used PSG, ambulatory BP meas-
urements, and actigraphy (level III).
The obese SDB group, compared with
the nonobese SDB group, had higher
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waking systolic BP (P < .001) and
sleeping systolic BP (P = .02) after
adjusting for severity of SDB. They
concluded that there was no differ-
ence between the effects of SDB and
obesity on waking systolic or diastolic
BP or sleeping systolic BP but did find
that SDB had a greater contribution to
sleeping diastolic BP than did obesity.

In summary, this group of articles
demonstrates that both obesity and
SDB are associated with increased day
and night BP in children, although
hypertension per se is rare (aggregate
evidence level III). It seems that after
controlling for obesity, significant in-
dependent effects of SDB remain and
that hypoxemia and the frequency of
obstructive events, perhaps via sleep
disruption or intrathoracic fluid shifts,
are important. Practitioners should be
aware that children and adolescents
who have OSAS are at increased risk of
elevated BP. Future studies would
benefit from a treatment arm to de-
termine whether BP improves with
resolution of sleep apnea, as well as
longitudinal studies to determine the
impact of pediatric obesity related–
SDB on adult hypertension.

Metabolic

Obesity is a risk factor for impaired
glucose tolerance, liver disease, ab-
normal lipid profiles, and other met-
abolic derangements. OSAS has been
explored as a possible contributor
to these metabolic abnormalities.
Ten articles were reviewed. Verhulst
et al178 studied 104 overweight/obese
children and adolescents with Tanner
staging, overnight PSG, oral glucose
tolerance testing, lipid profile, and BP
measurements (level IV). The subjects
were divided into normal, mild, and
moderate/severe SDB groups. Find-
ings consistent with the metabolic
syndrome were present in 37%. Those
who had a moderate degree of SDB
had a higher BMI z score than the

normal group, and the waist-to-hip
circumference ratio increased across
the 3 SDB groups. The severity of
SDB was independently correlated
with impaired glucose homeostasis
and worse lipid profile. Mean SpO2
and SpO2 nadir during sleep were
significant predictors of the meta-
bolic syndrome (P = .04 for both). A
community-based cohort of 270 ado-
lescents was studied by Redline
et al179 using PSG, oral glucose toler-
ance testing, homeostatic model
assessment (HOMA [a measure of in-
sulin sensitivity]), BMI, waist circum-
ference, BP measurements, Tanner
stage, sleep diary, SES, and birth his-
tory (level II). Metabolic syndrome was
defined as having at least 3 of the
following 5 features: (1) waist cir-
cumference >75% of normal; (2)
mean BP or diastolic BP >90% of
normal or receiving current therapy
for hypertension; (3) elevated trigly-
cerides; (4) low high-density lipopro-
tein; or (5) abnormal oral glucose
tolerance or fasting glucose test
results. Twenty-five percent of the
sample was overweight, and 19%
were deemed to have metabolic syn-
drome. The authors found that chil-
dren who had metabolic syndrome
had more severe hypoxemia and de-
creased sleep efficiency and that as
AHI severity increased, there was
a progressive increase in the number
of children who had metabolic syn-
drome (P < .001). Both overweight
children and those who had metabolic
syndrome were more prevalent in the
SDB group (P < .001) and more were
male. Age, race, birth history, and SES
did not vary with SDB. With adjust-
ment for BMI, the SDB group had
higher BP, fasting insulin, and more
abnormal HOMA and lipid profile. They
concluded that adolescents who ex-
perience SDB are at a sevenfold in-
creased risk of metabolic syndrome
and that the relationship is not
explained by gender, race, or SES and,

furthermore, persists with adjustment
for BMI percentile.

A study by Kaditis et al180 of 110 chil-
dren (2–13 years of age) referred for
snoring did not find an impact of SDB
on glucose homeostasis in nonobese
children. The subjects were divided
into AHI ≥5/h and <5/h; the authors
found no difference in HOMA, insulin,
glucose, or lipid concentrations between
the 2 groups (level III). There was no
relationship identified between PSG
indices and HOMA or fasting insulin.
BMI, age, and gender were significant
predictors for fasting insulin and
HOMA in multiple linear regression
analysis. They speculated that OSAS
may have more detrimental effects in
obese than in nonobese young sub-
jects. Similarly, Tauman et al181 stud-
ied 116 subjects referred for PSG,
one-half of whom were obese, and
19 nonsnoring controls. The authors
found no impact of SDB indices on
metabolic parameters (level III). Only
BMI and age were important, and
there was no relationship between
SDB and surrogate measures of in-
sulin resistance. They concluded that
obesity was the major determinant of
insulin resistance and dyslipidemia. In
obese children, data from de la Eva
et al182 demonstrated that the severity
of OSAS correlated with fasting insulin
levels, independent of BMI (level III). Of
note, the study by Redline et al179 in-
cluded children older than those in
the studies by Kaditis et al180 and
Tauman et al181; thus, the variation in
the findings may be a function of the
length of time SDB had been present
or perhaps attributable to the strong
influence puberty has on glucose ho-
meostasis. Kelly et al183 compared 37
prepubertal and 98 pubertal children
in a study by using PSG, HOMA, adi-
ponectin (an insulin-sensitizing hor-
mone secreted by adipose tissue)
measurements, as well as urinary
catecholamine metabolites (level III).
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Tanner stage was determined by self-
attestation. In the prepubertal chil-
dren, they found no association
between polysomnographic parameters
and metabolic measurements after
correcting for BMI. Elevated fasting
insulin (≥20 μU/mL) was significantly
more common in the OSAS group (P =
.03), even when corrected for BMI.
When pubertal obese subjects were
considered separately, the risk of el-
evated fasting insulin (P = .04) and
impaired HOMA was greater in the
OSAS group (P = .05). Pubertal chil-
dren who had OSAS also had lower
adiponectin and higher urinary cate-
cholamine levels, even when con-
trolled for BMI. Kelly et al concluded
that OSAS further predisposes obese
children to metabolic syndrome, likely
through multiple mechanisms involv-
ing adipose tissue and the sympa-
thetic nervous system.

In a study that included pretreatment
and posttreatment measurements in
62 prepubertal children who had
moderate to severe OSAS, Gozal et al184

found that although nonobese chil-
dren had no change in measures of
glucose homeostasis after treatment
of OSAS, obese children had a signifi-
cant improvement even while BMI
remained stable (P < .001) (level II).
Similar effects were not seen in non-
obese children. Treatment (AT) improved
the lipid profile and inflammatory
markers in both obese and nonobese
children.

Other studies have examined different
aspects of altered metabolism in
obesity-related OSAS. Kheirandish-
Gozal et al185 found elevated alanine
transaminase (a marker for fatty
liver) in a large sample of obese
children who had OSAS (level IV).
Verhulst et al186 found elevated serum
uric acid (a marker of oxidative
stress) in 62 overweight children who
had OSAS, with a significant relation-
ship between the severity of OSAS and

serum uric acid independent of ab-
dominal adiposity (P = .01) (level IV).
Verhulst et al187 demonstrated that, in
a group of 95 obese and overweight
children, total white blood cell and
neutrophil counts increased with
hypoxemia, and they speculated that
inflammation may contribute to car-
diovascular morbidity in obesity-related
SDB (level IV).

In summary, as expected, this group of
studies confirms that obesity increa-
ses the risk of insulin resistance,
dyslipidemia, and other metabolic
abnormalities in children. The role that
OSAS plays in altering glucose me-
tabolism is still not entirely clear but is
likely less important in younger chil-
dren and in lean children. Conflict-
ing studies exist regarding the
independent effect of OSAS on meta-
bolic measures when it coexists with
obesity in children. Puberty has an
important role in this relationship.
Screening of obese children who have
OSAS for markers of metabolic syn-
drome should be considered, espe-
cially in the adolescent age group.
Individual studies were level II through
IV, with an aggregate level of III.

Neurobehavioral

The neurobehavioral complications of
OSAS are discussed in detail elsewhere
in this technical report. However, 6
studies have explored the potential
contribution of obesity to behavior and
cognition in children with OSAS and
will be discussed in this section. A
subanalysis of the Tucson Children’s
Assessment of Sleep Apnea Study
evaluating parent-rated behavioral
problems in overweight children be-
fore and after controlling for OSAS
was performed by Mulvaney et al
(level II).188 They analyzed data from
402 subjects, 15% of whom were
overweight; data were derived from
home overnight PSG, the Conners
scale, and the Child Behavior Checklist

(CBCL). They found that, after con-
trolling for OSAS, behaviors such as
withdrawal and social problems were
higher in obese children compared
with nonobese children. This finding
emphasizes the need to control for
obesity when designing studies eval-
uating neurobehavioral issues in
children with OSAS. Chervin et al42

evaluated students in the second and
fifth grades in 6 elementary schools
(level IV). Only 146 of 806 surveys were
returned. Parental survey of health,
race, BMI, Pediatric Sleep Question-
naire, teacher-rated performance, and
SES were collected. SDB was associ-
ated with African American race, SES,
and poor teacher ratings (P < .01),
but only SES was independently
associated with school performance.
Low SES was not associated with SDB
when controlled for BMI. The authors
concluded that future studies evalu-
ating the relationship between school
performance and SDB should in-
corporate direct measurements of
SES and obesity. Owens et al189 ex-
amined all children evaluated at
a tertiary center for sleep problems
between 1999 and 2005; they used
PSG, BMI, the Children’s Sleep Health
Questionnaire, and a mental health
history, including the CBCL (level IV).
In this study of 235 participants, 56%
had a BMI >85th percentile and were
thus considered overweight. They
found modest correlations between
measures of SDB and both somatic
complaints and social problems but
not with other behavioral complaints.
Increased BMI was associated with
total CBCL score, internalizing, so-
cial, thought, withdrawn, anxious,
somatic, and aggressive behavior
domains in a dose-response fashion
(P = .03), thus emphasizing the need
to control for obesity in future studies.
Short sleep also correlated with
a number of subscales on the CBCL
(P < .001). Additional sleep dis-
orders added to the risk of behavior
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problems (P < .001). BMI predicted
both total and internalizing CBCL
scores, and sleep duration predicted
externalizing scores. The presence of
an additional sleep diagnosis was the
strongest predictor of all 3 CBCL
scores. They concluded that over-
weight, insufficient sleep, and other
sleep disorders should be consid-
ered when evaluating and treating
behavioral problems associated with
SDB. Beebe et al21 studied 60 obese
subjects recruited from a weight-
management program compared with
22 controls; tools used included BMI;
parent- and self-reported validated
sleep, behavior, and mood question-
naires; actigraphy; and PSG (level IV).
They reported that the obese group
had later bedtimes (P < .05),
shorter (P < .01) and more disrup-
ted sleep (P < .05), more symptoms of
OSAS (P < .001), sleepiness (P = .009),
parasomnias (P = .007), higher AHI
(P < .01), and poorer school per-
formance. Another study by Beebe
et al190 of 263 overweight subjects
enrolled in a hospital-based weight-
management program found a nega-
tive relationship between the severity
of OSAS and school performance and
parent- and teacher-reported behaviors
that persisted with adjustment for
gender, race, SES, sleep duration, and
BMI (level IV). Interestingly, Roemmich
et al191 found a relationship between
a decrease in motor activity and in-
creasing weight in overweight children
after surgical treatment of OSAS by
using AT (P = .03) (level IV). They hy-
pothesized that a decrease in physical
activity and “fidgeting” energy expen-
diture were responsible for the weight
gain. However, because obese controls
without surgery were not studied, it is
unclear whether the degree of weight
gain was greater than typically seen in
obese children.

In summary, these studies point to
obesity as a potential important factor

in childhood performance, mood, and
behavior (aggregate level III). Clini-
cians should be aware that children
who are obese and have OSAS might
continue to have difficulties in these
domains after treatment of OSAS. It is
recommended that sleep habits and
nonrespiratory sleep complaints be
included in the evaluation and treat-
ment of obesity-related OSAS. The re-
lationship between SES, obesity, and
OSAS is complex and adds further
emphasis to the premise that studies
of behavior and cognition must be
carefully designed and controlled.

QoL

Both obesity and OSAS can affect
health-related QoL. Two studies have
examined measures of QoL in children
who are obese and have OSAS. In
a study of 151 overweight children by
Carno et al192 that used surveys of QoL
and SDB and PSG, overweight youth
who have OSAS were found to have
lower self- and parent-related QoL
(level IV). Neither objective measures
of OSAS by PSG nor BMI correlated
with QoL, whereas reported symptoms
of OSAS did (P < .05). Similarly,
Crabtree et al193 compared 85 chil-
dren 8 to 12 years of age who had
been referred for OSAS and who un-
derwent PSG, BMI, QoL ascertainment,
and the Children’s Depression In-
ventory with a control group with
previously documented normal PSG
(level IV). They found that OSAS did not
differ between obese and nonobese
children and that there was no dif-
ference in QoL between children who
snore and have OSAS. The referred
SDB group had lower QoL scores than
the control group (P < .001), but the
authors found no difference between
obese and nonobese SDB subjects or
in those with OSAS versus snoring.
They concluded that children who
snore have a lower QoL than non-
snoring controls, and that this finding

was not related to obesity of the se-
verity of SDB.

In summary, QoL is an important
outcome measure that may be more
related to perceived symptoms of
OSAS than measured physiologic dis-
turbances of sleep and breathing, even
in the obese patient (aggregate level
IV). The impact of obesity on QoL in
children with SDB is yet to be de-
termined by using population-based
studies and is an important outcome
measure to be included in longitudinal
and treatment studies.

Surgical Treatment of OSAS in the
Obese Child

Surgical treatment of OSAS in general
is discussed in detail in the technical
report, but 5 studies have examined
this area in obesity-related OSAS and
are discussed here. Shine et al194

evaluated 19 obese patients treated
with AT (level IV). Although OSAS im-
proved significantly (P < .01), only
37% of patients were deemed cured
(defined as a postoperative AHI <5/
hour), and 10 (53%) subjects needed
CPAP postoperatively. A level IV retro-
spective review by Spector et al195

included 14 patients who were mor-
bidly obese who were electively sent
to the ICU after AT (per policy). One
patient needed intubation, and 2
patients required BPAP. Another ret-
rospective review of 26 morbidly
obese patients, all of whom were sent
to the ICU after AT as per routine,
found that 14 patients (54%) had an
uncomplicated postoperative course,
and 12 (45%) required respiratory
intervention, including 1 requiring in-
tubation and 2 requiring BPAP.196

Costa and Mitchell131 evaluated the
response to AT in a meta-analysis of 4
studies that included 110 obese chil-
dren who had OSAS (level III). They
found that OSAS improved but did not
resolve after AT, with 88% of children
having an AHI >1/hour and 51% of
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children having an AHI >5/hour post-
operatively. Apostolidou et al138 repor-
ted on 70 snoring children with a mean
age of 5.8 ± 1.8 years who underwent
AT; 22 (31%) were obese (level IV). PSG
was performed both preoperatively
and postoperatively. They found no
difference in cure rates between
obese and nonobese subjects who
had OSAS, by using an AHI <1/hour as
the definition of cure. However, there
was an improvement in AHI in both
groups, and approximately 90% of
all subjects had an AHI <5/hour
postoperatively.

In summary, few studies have evalu-
ated the effects of AT in the obese child
who has OSAS, and studies have been
of a low level of evidence (aggregate
level IV). Studies suggest that the AHI
may improve significantly after AT,
even in obese children, supporting the
idea that surgery may be a reasonable
first-line treatment, even in obese
patients. However, better-level studies
are needed to assess the effects of AT
in obese children and adolescents,
including evaluation of subgroups
such as adolescents and the morbidly
obese. A significant number of chil-
dren required intubation or CPAP post-
operatively, which reinforces the need
for inpatient observation in obese
children postoperatively. Studies have
not been performed to determine
whether children at high risk who are
obese and have OSAS, such as those
with pulmonary or systemic hyper-
tension, waking hypoventilation, or
pathologic daytime sleepiness, may
benefit from stabilization with BPAP
therapy before undergoing AT to de-
crease the risk of postoperative
complications.

Weight Loss and Other Nonsurgical
Treatments

There is a paucity of data regarding
the effects of weight loss on OSAS in
children and adolescents. Verhulst

et al197 found that weight loss was
a successful treatment of OSAS in
a group of 61 adolescents being cared
for in a residential weight loss treat-
ment program (level IV). Davis et al49

studied the effects of exercise in 100
overweight children by administering
the Pediatric Sleep Questionnaire be-
fore and after enrollment in a no-
exercise group, a low-dose aerobic
exercise program, or a high-dose
aerobic exercise program for 3
months (level IV). They found no
change in BMI, but 50% of child-
ren who screened positive for SDB
improved to a negative screening re-
sult after intervention. They found
their results to be consistent with
a dose-response effect of exercise on
improvement in SDB (P < .001). Aca-
demic achievement did not improve in
concert with changes in the Pediatric
Sleep Questionnaire. Kalra et al198

showed a significant improvement in
OSAS after bariatric surgery, in asso-
ciation with a mean weight loss of 58 kg
(level IV). In summary, along with
many other health-related benefits,
achieving weight loss and increasing
exercise seem to be beneficial for
OSAS and should be recommended
along with other interventions for
OSAS in obese children and adoles-
cents (aggregate level IV). However, it
should be noted that the 2 weight loss
studies involved treatment regimens
that are not commonly available to the
majority of obese children. The effects
of more modest weight loss regimens
require further evaluation.

Pulmonary Disease and
Obesity-Related SDB

Two studies addressed the relationship
between obesity-related SDB and pul-
monary disease. This has been de-
scribed in adults as the “overlap
syndrome,” when chronic obstructive
pulmonary disease and OSAS are
present in the same individual. As part

of the Cleveland Children’s Sleep and
Health Study, Sulit et al199 evaluated
parent-reported wheeze and asthma,
history of snoring, and PSG in 788
participants (level III). They found that
children who experienced wheeze and
asthma were more likely to be obese
(P = .0097) and concluded that SDB
may partially explain this finding. They
speculated that obesity changes air-
way mechanics and that SDB may in-
crease gastroesophageal reflux, leptin
levels, and cytokines and, thus, in-
crease lower airways inflammation.
Dubern et al200 studied 54 children who
had BMI z scores >3, 74% of whom
were pubertal, by using history, physi-
cal examination, assessment of body
fat mass, Tanner stage, HOMA, lipid
profile, leptin, pulmonary function
tests, and PSG (level IV). They con-
firmed the presence of OSAS, lower
functional residual capacity, increased
airways resistance, lower airways ob-
struction, and insulin resistance in this
group of morbidly obese children.
Snoring and AHI correlated with BMI
(P = .01) and neck/height ratio (P =
.03) (adjusted for age, gender, Tanner
stage, and ethnicity). Airways re-
sistance correlated with snoring index
and AHI after adjustment. These stud-
ies remind us that the upper airway is
part of the respiratory system and that
its function is affected by lung me-
chanics. Abnormalities of pulmonary
mechanics related to obesity affect
OSAS and may add to abnormalities of
gas exchange during sleep. It is sug-
gested that evaluation of the child who
is obese and has OSAS should include
a history and physical examination di-
rected at the entire respiratory system,
and pulmonary function testing may be
indicated.

Areas for Future Research

� What threshold of easily obtained
anthropomorphic measurements
predicts a significant risk of OSAS?
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Overweight as well as obese chil-
dren should be included in future
studies.

� Are there additive or multiplicative
effects of OSAS and obesity on BP?
How do these relationships evolve
over time, and what is the impact
of genetic and racial background?
Does treatment of OSAS improve
hypertension in obese children
and adolescents?

� The effect of OSAS on metabolic
syndrome in children and ado-
lescents remains controversial.
Future research should include
treatment arms with careful mea-
surements before and after inter-
ventions. Longitudinal studies that
track changes during puberty and
into adulthood would be of in-
terest.

� Further research is needed to clar-
ify the effects of AT on OSAS, includ-
ing evaluation of subgroups such
as adolescents and morbidly
obese patients. There should also
be studies evaluating the use of
CPAP or BPAP before surgery in
the obese population, as a way
of stabilizing the cardiopulmonary
system and reducing operative
risk.

� What is the effect of modest
weight loss on OSAS in children
and adolescents? Research should
be directed at identifying strategies
to effectively implement weight
loss and exercise programs in
this population.
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Diagnosis and Management of Childhood Obstructive 
Sleep Apnea

Key Action Statement 1: Screening for OSAS
As part of routine health maintenance visits, clinicians 
should inquire whether the child or adolescent snores. 
If the answer is affirmative or if a child or adolescent 
presents with signs or symptoms of OSAS (Table 2), 
clinicians should perform a more focused evaluation. 
(Evidence Quality: Grade B, Recommendation Strength: 
Recommendation.)

Key Action Statement 2A: Polysomnography
If a child or adolescent snores on a regular basis and has any 
of the complaints or findings shown in Table 2,  clinicians 
should either (1) obtain a polysomnogram (Evidence 
Quality A, Key Action strength: Recommendation) OR 
(2) refer the patient to a sleep specialist or otolaryngolo-
gist for a more extensive evaluation (Evidence quality D, 
Key Action strength: Option). (Evidence Quality: Grade 
A for polysomnography; Grade D for specialist referral, 
Recommendation Strength: Recommendation.)

Key Action Statement 2B: Alternative Testing
If polysomnography is not available, then clinicians may 
order alternative diagnostic tests, such as nocturnal video 
recording, nocturnal oximetry, daytime nap polysom-
nography, or ambulatory polysomnography. (Evidence 
Quality: Grade C, Recommendation Strength: Option.)

Key Action Statement 3: Adenotonsillectomy
If a child is determined to have OSAS, has a clinical 
examination consistent with adenotonsillar hypertrophy, 
and does not have a contraindication to surgery (see 
Table 3), the clinician should recommend adenotonsil-
lectomy as the  first line of treatment. If the child has 
OSAS but does not have adenotonsillar hypertrophy, 
other treatment should be considered (see Key Action 
Statement 6). Clinical judgment is required to determine 
the benefits of adenotonsillectomy compared with other 
treatments in obese children with varying degrees of 
adenotonsillar hypertrophy. (Evidence Quality: Grade B, 
Recommendation Strength: Recommendation.)

Key Action Statement 4: High-Risk Patients Undergoing 
Adenotonsillectomy
Clinicians should monitor high-risk patients (Table  5) 
undergoing adenotonsillectomy as inpatients post-
operatively. (Evidence Quality: Grade B, Recommendation 
Strength: Recommendation.)

Key Action Statement 5: Reevaluation
Clinicians should clinically reassess all patients with 
OSAS for persisting signs and symptoms after ther-
apy to determine whether further treatment is required. 
(Evidence Quality: Grade B, Recommendation Strength: 
Recommendation.)

Key Action Statement 5B: Reevaluation of High-Risk Patients
Clinicians should reevaluate high-risk patients for persis-
tent OSAS after adenotonsillectomy, including those who 
had a significantly abnormal baseline polysomnogram, 
have sequelae of OSAS, are obese, or remain symptomatic 
after treatment, with an objective test (see Key Action 
Statement 2) or refer such patients to a sleep specialist.
(Evidence Quality: Grade B, Recommendation Strength: 
Recommendation.)

Key Action Statement 6: CPAP
Clinicians should refer patients for CPAP management 
if symptoms/signs (Table 2) or objective evidence of 
OSAS persists after adenotonsillectomy or if adenotonsil-
lectomy is not performed. (Evidence Quality: Grade B, 
Recommendation Strength: Recommendation.)

Key Action Statement 7: Weight Loss
Clinicians should recommend weight loss in addi-
tion to other therapy if a child/adolescent with OSAS 
is overweight or obese. (Evidence Quality: Grade C, 
Recommendation Strength: Recommendation.)

Key Action Statement 8: Intranasal Corticosteroids
Clinicians may prescribe topical intranasal corticosteroids 
for children with mild OSAS in whom adenotonsillectomy 
is contraindicated or for children with mild postopera-
tive OSAS. (Evidence Quality: Grade B, Recommendation 
Strength: Option.)

Sleep Apnea Clinical Practice Guideline 
Quick Reference Tools

• Action Statement Summary
 — Diagnosis and Management of Childhood Obstructive Sleep Apnea

• ICD-9-CM/ICD-10-CM Coding Quick Reference for Sleep Apnea
• AAP Patient Education Handout

 — Sleep Apnea and Your Child

Action Statement Summary
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Coding Quick Reference for Sleep Apnea

ICD-9-CM ICD-10-CM

327.20 Sleep apnea, organic, unspecified G47.30 Sleep apnea, unspecified

327.21 Sleep apnea, primary central G47.31 Primary central sleep apnea

327.23 Sleep apnea, obstructive G47.33  Obstructive sleep apnea (adult) (pediatric) 
(Code additional underlying conditions.)

J35.3  Hypertrophy of tonsils with hypertrophy  
of adenoids

E66.01  Morbid (severe) obesity due to excess 
 calories

E66.09 Other obesity due to excess calories
E66.3 Overweight
E66.8 Other obesity
E66.9 Obesity, unspecified
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Sleep Apnea and  
Your Child

Does your child snore a lot? Does he sleep restlessly? Does he have difficulty 
breathing, or does he gasp or choke, while he sleeps?
 If your child has these symptoms, he may have a condition known as sleep 
apnea.
 Sleep apnea is a common problem that affects an estimated 2% of all 
children, including many who are undiagnosed.
 If not treated, sleep apnea can lead to a variety of problems. These include 
heart, behavior, learning, and growth problems.

How do I know if my child has sleep apnea?
Symptoms of sleep apnea include
•	 Frequent	snoring
•	 Problems	breathing	during	the	night
•	 Sleepiness	during	the	day
•	 Difficulty	paying	attention
•	 Behavior	problems
 If you notice any of these symptoms, let your pediatrician know as soon as 
possible. Your pediatrician may recommend an overnight sleep study called a 
polysomnogram. Overnight polysomnograms are conducted at hospitals and 
major medical centers. During the study, medical staff will watch your child 
sleep. Several sensors will be attached to your child to monitor breathing, 
oxygenation, and brain waves. An electroencephalogram (EEG) is a test that 
measures brain waves.
 The results of the study will show whether your child suffers from sleep 
apnea. Other specialists, such as pediatric pulmonologists, otolaryngologists, 
neurologists, and pediatricians with specialty training in sleep disorders, may 
help your pediatrician make the diagnosis.

What causes sleep apnea?
Many children with sleep apnea have 
larger tonsils and adenoids. 
 Tonsils are the round, reddish masses 
on each side of your child’s throat. They 
help fight infections in the body. You 
can only see the adenoid with an x-ray 
or special mirror. It lies in the space 
between the nose and throat.
 Large tonsils and adenoid may block 
a child’s airway while she sleeps. This 
causes her to snore and wake up often 
during the night. However, not every child 
with large tonsils and adenoid has sleep 

apnea. A sleep study can tell your doctor whether your child has sleep apnea 
or if she is simply snoring. 
 Children born with other medical conditions, such as Down syndrome, 
cerebral palsy, or craniofacial (skull and face) abnormalities, are at higher risk for 
sleep apnea. Overweight children are also more likely to suffer from sleep apnea.

How is sleep apnea treated?
The most common way to treat sleep apnea is to remove your child’s tonsils 
and adenoid. This surgery is called a tonsillectomy and adenoidectomy. It is 
highly effective in treating sleep apnea.
 Another effective treatment is nasal continuous positive airway pressure 
(CPAP),	which	requires	the	child	to	wear	a	mask	while	he	sleeps.	The	mask	
delivers steady air pressure through the child’s nose, allowing him to breathe 
comfortably. Continuous positive airway pressure is usually used in children 
who do not improve after tonsillectomy and adenoidectomy, or who are not 
candidates for tonsillectomy and adenoidectomy.
 Children who may need additional treatment include children who are 
overweight or suffering from another complicating condition. Overweight 
children	will	improve	if	they	lose	weight,	but	may	need	to	use	CPAP	until	the	
weight is lost.

The information contained in this publication should not be used as a substitute for the medical care and advice 
of your pediatrician. There may be variations in treatment that your pediatrician may recommend based on 
individual facts and circumstances.

The	American	Academy	of	Pediatrics	is	an	organization	of	60,000	primary	care	pediatricians,	pediatric	medical		sub	specialists,	 
and pediatric surgical specialists dedicated to the health, safety, and well-being of infants, children, adolescents, and young adults. 

American	Academy	of	Pediatrics	 
Web site— www.HealthyChildren.org

Copyright	©	2003
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All rights reserved.

Remember
A good night’s sleep is important to good health. If your child suffers 
from the symptoms of sleep apnea, talk with your pediatrician. A proper 
diagnosis and treatment can mean restful nights and restful days for 
your child and your family.

From your doctor

http://www.HealthyChildren.org
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Urinary Tract Infection: Clinical Practice Guideline  
for the Diagnosis and Management of the Initial UTI  
in Febrile Infants and Children 2 to 24 Months

• Clinical Practice Guideline

 –  PPI: AAP Partnership for Policy Implementation 
See Appendix 2 for more information.

• Technical Report

 –  PPI: AAP Partnership for Policy Implementation 
See Appendix 2 for more information.

• 2011 Commentary

Readers of this clinical practice guideline are urged to review the technical  
report to enhance the evidence-based decision-making process. The full  
technical report is available following the clinical practice guideline and on  
the companion CD-ROM. 
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Urinary Tract Infection: Clinical Practice Guideline for
the Diagnosis and Management of the Initial UTI in
Febrile Infants and Children 2 to 24 Months

abstract
OBJECTIVE: To revise the American Academy of Pediatrics practice
parameter regarding the diagnosis and management of initial urinary
tract infections (UTIs) in febrile infants and young children.

METHODS: Analysis of the medical literature published since the last
version of the guidelinewas supplemented by analysis of data provided
by authors of recent publications. The strength of evidence supporting
each recommendation and the strength of the recommendation were
assessed and graded.

RESULTS: Diagnosis is made on the basis of the presence of both
pyuria and at least 50 000 colonies per mL of a single uropathogenic
organism in an appropriately collected specimen of urine. After 7 to 14
days of antimicrobial treatment, close clinical follow-up monitoring
should be maintained to permit prompt diagnosis and treatment of
recurrent infections. Ultrasonography of the kidneys and bladder
should be performed to detect anatomic abnormalities. Data from the
most recent 6 studies do not support the use of antimicrobial prophy-
laxis to prevent febrile recurrent UTI in infants without vesicoureteral
reflux (VUR) or with grade I to IV VUR. Therefore, a voiding cystoure-
thrography (VCUG) is not recommended routinely after the first UTI;
VCUG is indicated if renal and bladder ultrasonography reveals hydro-
nephrosis, scarring, or other findings that would suggest either high-
grade VUR or obstructive uropathy and in other atypical or complex
clinical circumstances. VCUG should also be performed if there is a
recurrence of a febrile UTI. The recommendations in this guideline do
not indicate an exclusive course of treatment or serve as a standard of
care; variations may be appropriate. Recommendations about antimi-
crobial prophylaxis and implications for performance of VCUG are
based on currently available evidence. As with all American Academy of
Pediatrics clinical guidelines, the recommendations will be reviewed
routinely and incorporate new evidence, such as data from the Ran-
domized Intervention for Children With Vesicoureteral Reflux (RIVUR)
study.

CONCLUSIONS: Changes in this revision include criteria for the diag-
nosis of UTI and recommendations for imaging. Pediatrics 2011;128:
595–610

SUBCOMMITTEE ON URINARY TRACT INFECTION, STEERING
COMMITTEE ON QUALITY IMPROVEMENT AND MANAGEMENT

KEY WORDS
urinary tract infection, infants, children, vesicoureteral reflux,
voiding cystourethrography

ABBREVIATIONS
SPA—suprapubic aspiration
AAP—American Academy of Pediatrics
UTI—urinary tract infection
RCT—randomized controlled trial
CFU—colony-forming unit
VUR—vesicoureteral reflux
WBC—white blood cell
RBUS—renal and bladder ultrasonography
VCUG—voiding cystourethrography
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INTRODUCTION
Since the early 1970s, occult bactere-
mia has been the major focus of con-
cern for clinicians evaluating febrile
infants who have no recognizable
source of infection. With the introduc-
tion of effective conjugate vaccines
against Haemophilus influenzae type
b and Streptococcus pneumoniae
(which have resulted in dramatic de-
creases in bacteremia and meningi-
tis), there has been increasing appre-
ciation of the urinary tract as the most
frequent site of occult and serious bac-
terial infections. Because the clinical
presentation tends to be nonspecific in
infants and reliable urine specimens
for culture cannot be obtained without
invasive methods (urethral cathe-
terization or suprapubic aspiration
[SPA]), diagnosis and treatment may
be delayed. Most experimental and
clinical data support the concept that
delays in the institution of appropriate
treatment of pyelonephritis increase
the risk of renal damage.1,2

This clinical practice guideline is a re-
vision of the practice parameter pub-
lished by the American Academy of
Pediatrics (AAP) in 1999.3 It was devel-
oped by a subcommittee of the Steer-
ing Committee on Quality Improvement
and Management that included physi-
cians with expertise in the fields of ac-
ademic general pediatrics, epidemiol-
ogy and informatics, pediatric
infectious diseases, pediatric nephrol-
ogy, pediatric practice, pediatric radi-
ology, and pediatric urology. The AAP
funded the development of this guide-
line; none of the participants had any
financial conflicts of interest. The
guideline was reviewed by multiple
groups within the AAP (7 committees, 1
council, and 9 sections) and 5 external
organizations in the United States and
Canada. The guideline will be reviewed
and/or revised in 5 years, unless new
evidence emerges that warrants revi-
sion sooner. The guideline is intended

for use in a variety of clinical settings
(eg, office, emergency department, or
hospital) by clinicians who treat in-
fants and young children. This text is a
summary of the analysis. The data on
which the recommendations are
based are included in a companion
technical report.4

Like the 1999 practice parameter, this
revision focuses on the diagnosis and
management of initial urinary tract in-
fections (UTIs) in febrile infants and
young children (2–24 months of age)
who have no obvious neurologic or an-
atomic abnormalities known to be as-
sociated with recurrent UTI or renal
damage. (For simplicity, in the remain-
der of this guideline the phrase “fe-
brile infants” is used to indicate febrile
infants and young children 2–24
months of age.) The lower and upper
age limits were selected because stud-
ies on infants with unexplained fever
generally have used these age limits
and have documented that the preva-
lence of UTI is high (�5%) in this age
group. In those studies, fever was de-
fined as temperature of at least 38.0°C
(�100.4°F); accordingly, this definition
of fever is used in this guideline. Ne-
onates and infants less than 2
months of age are excluded, because
there are special considerations in
this age group that may limit the ap-
plication of evidence derived from
the studies of 2- to 24-month-old chil-
dren. Data are insufficient to deter-
mine whether the evidence gener-
ated from studies of infants 2 to 24
months of age applies to children
more than 24 months of age.

METHODS

To provide evidence for the guideline, 2
literature searches were conducted,
that is, a surveillance of Medline-listed
literature over the past 10 years for
significant changes since the guideline
was published and a systematic re-
view of the literature on the effective-

ness of prophylactic antimicrobial
therapy to prevent recurrence of fe-
brile UTI/pyelonephritis in children
with vesicoureteral reflux (VUR). The
latter was based on the new and grow-
ing body of evidence questioning the
effectiveness of antimicrobial prophy-
laxis to prevent recurrent febrile UTI in
children with VUR. To explore this par-
ticular issue, the literature search was
expanded to include trials published
since 1993 in which antimicrobial pro-
phylaxis was compared with no treat-
ment or placebo treatment for chil-
dren with VUR. Because all except 1 of
the recent randomized controlled tri-
als (RCTs) of the effectiveness of pro-
phylaxis included children more than
24 months of age and some did not
provide specific data according to
grade of VUR, the authors of the 6 RCTs
were contacted; all provided raw data
from their studies specifically ad-
dressing infants 2 to 24 months of age,
according to grade of VUR. Meta-
analysis of these data was performed.

Results from the literature searches
and meta-analyses were provided to
committee members. Issues were
raised and discussed until consensus
was reached regarding recommenda-
tions. The quality of evidence support-
ing each recommendation and the
strength of the recommendation were
assessed by the committee member
most experienced in informatics and
epidemiology and were graded ac-
cording to AAP policy5 (Fig 1).

The subcommittee formulated 7 rec-
ommendations, which are presented
in the text in the order in which a clini-
cian would use them when evaluating
and treating a febrile infant, as well as
in algorithm form in the Appendix. This
clinical practice guideline is not in-
tended to be a sole source of guidance
for the treatment of febrile infants with
UTIs. Rather, it is intended to assist clini-
cians in decision-making. It is not in-
tended to replace clinical judgment or to
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establish an exclusive protocol for the
care of all children with this condition.

DIAGNOSIS

Action Statement 1

If a clinician decides that a febrile
infant with no apparent source for
the fever requires antimicrobial
therapy to be administered be-
cause of ill appearance or another
pressing reason, the clinician
should ensure that a urine speci-
men is obtained for both culture
and urinalysis before an antimicro-
bial agent is administered; the
specimen needs to be obtained
through catheterization or SPA, be-
cause the diagnosis of UTI cannot
be established reliably through cul-
ture of urine collected in a bag
(evidence quality: A; strong
recommendation).

When evaluating febrile infants, clini-
ciansmake a subjective assessment of
the degree of illness or toxicity, in ad-
dition to seeking an explanation for the
fever. This clinical assessment deter-
mines whether antimicrobial therapy
should be initiated promptly and af-
fects the diagnostic process regarding
UTI. If the clinician determines that the
degree of illness warrants immediate
antimicrobial therapy, then a urine
specimen suitable for culture should
be obtained through catheterization or
SPA before antimicrobial agents are

administered, because the antimicro-
bial agents commonly prescribed in
such situations would almost certainly
obscure the diagnosis of UTI.

SPA has been considered the standard
method for obtaining urine that is un-
contaminated by perineal flora. Vari-
able success rates for obtaining urine
have been reported (23%–90%).6–8

When ultrasonographic guidance is
used, success rates improve.9,10 The
technique has limited risks, but tech-
nical expertise and experience are
required, and many parents and phy-
sicians perceive the procedure as
unacceptably invasive, compared
with catheterization. However, there
may be no acceptable alternative to
SPA for boys with moderate or se-
vere phimosis or girls with tight la-
bial adhesions.

Urine obtained through catheteriza-
tion for culture has a sensitivity of 95%
and a specificity of 99%, compared
with that obtained through SPA.7,11,12

The techniques required for catheter-
ization and SPA are well described.13

When catheterization or SPA is being
attempted, the clinician should have a
sterile container ready to collect a
urine specimen, because the prepara-
tion for the procedure may stimulate
the child to void. Whether the urine is
obtained through catheterization or is
voided, the first few drops should be
allowed to fall outside the sterile con-

tainer, because they may be contami-
nated by bacteria in the distal urethra.

Cultures of urine specimens collected
in a bag applied to the perineum have
an unacceptably high false-positive
rate and are valid only when they yield
negative results.6,14–16 With a preva-
lence of UTI of 5% and a high rate of
false-positive results (specificity:
�63%), a “positive” culture result for
urine collected in a bag would be a
false-positive result 88% of the time.
For febrile boys, with a prevalence of
UTI of 2%, the rate of false-positive re-
sults is 95%; for circumcised boys,
with a prevalence of UTI of 0.2%, the
rate of false-positive results is 99%.
Therefore, in cases in which antimicro-
bial therapy will be initiated, catheter-
ization or SPA is required to establish
the diagnosis of UTI.

● Aggregate quality of evidence: A (diag-
nostic studies on relevant populations).

● Benefits: A missed diagnosis of UTI
can lead to renal scarring if left un-
treated; overdiagnosis of UTI can
lead to overtreatment and unneces-
sary and expensive imaging. Once an-
timicrobial therapy is initiated, theop-
portunity to make a definitive
diagnosis is lost; multiple studies of
antimicrobial therapy have shown
that the urine may be rapidly
sterilized.

● Harms/risks/costs: Catheterization
is invasive.

● Benefit-harms assessment: Prepon-
derance of benefit over harm.

● Value judgments: Once antimicro-
bial therapy has begun, the opportu-
nity to make a definitive diagnosis is
lost. Therefore, it is important to
have the most-accurate test for UTI
performed initially.

● Role of patient preferences: There is
no evidence regarding patient pref-
erences for bag versus catheterized
urine. However, bladder tap has

FIGURE 1
AAP evidence strengths.
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been shown to be more painful than
urethral catheterization.

● Exclusions: None.

● Intentional vagueness: The basis of
the determination that antimicro-
bial therapy is needed urgently is
not specified, because variability in
clinical judgment is expected; con-
siderations for individual patients,
such as availability of follow-up
care, may enter into the decision,
and the literature provides only gen-
eral guidance.

● Policy level: Strong recommendation.

Action Statement 2

If a clinician assesses a febrile infant
with no apparent source for the fever
as not being so ill as to require imme-
diate antimicrobial therapy, then the
clinicianshouldassessthelikelihoodof
UTI (see below for how to assess
likelihood).

Action Statement 2a

If the clinician determines the febrile
infant to have a low likelihood of UTI
(see text), then clinical follow-up
monitoring without testing is suffi-
cient (evidence quality: A; strong
recommendation).

Action Statement 2b

If the clinician determines that the
febrile infant is not in a low-risk
group (see below), then there are 2
choices (evidence quality: A; strong
recommendation). Option 1 is to ob-
tain a urine specimen through cath-
eterization or SPA for culture and
urinalysis. Option 2 is to obtain a
urine specimen through the most
convenient means and to perform a
urinalysis. If the urinalysis results
suggest a UTI (positive leukocyte
esterase test results or nitrite test
or microscopic analysis results
positive for leukocytes or bacte-
ria), then a urine specimen should

be obtained through catheteriza-
tion or SPA and cultured; if urinaly-
sis of fresh (<1 hour since void)
urine yields negative leukocyte es-
terase and nitrite test results, then
it is reasonable to monitor the clin-
ical course without initiating anti-
microbial therapy, recognizing that
negative urinalysis results do not
rule out a UTI with certainty.

If the clinician determines that the de-
gree of illness does not require imme-
diate antimicrobial therapy, then the
likelihood of UTI should be assessed.
As noted previously, the overall preva-
lence of UTI in febrile infants who have
no source for their fever evident on the
basis of history or physical examina-
tion results is approximately 5%,17,18

but it is possible to identify groups
with higher-than-average likelihood
and some with lower-than-average
likelihood. The prevalence of UTI
among febrile infant girls is more than
twice that among febrile infant boys
(relative risk: 2.27). The rate for uncir-
cumcised boys is 4 to 20 times higher
than that for circumcised boys, whose
rate of UTI is only 0.2% to 0.4%.19–24 The
presence of another, clinically obvious
source of infection reduces the likeli-
hood of UTI by one-half.25

In a survey asking, “What yield is re-
quired to warrant urine culture in fe-
brile infants?,” the threshold was less

than 1% for 10.4% of academicians and
11.7% for practitioners26; when the
threshold was increased to 1% to 3%,
67.5% of academicians and 45.7% of
practitioners considered the yield suf-
ficiently high to warrant urine culture.
Therefore, attempting to operational-
ize “low likelihood” (ie, below a thresh-
old that warrants a urine culture) does
not produce an absolute percentage;
clinicians will choose a threshold de-
pending on factors such as their confi-
dence that contact will be maintained
through the illness (so that a specimen
canbeobtainedat a later time) andcom-
fort with diagnostic uncertainty. Fig 2 in-
dicates the number of risk factors as-
sociated with threshold probabilities
of UTI of at least 1% and at least 2%.

In a series of studies, Gorelick, Shaw,
and colleagues27–29 derived and vali-
dated a prediction rule for febrile in-
fant girls on the basis of 5 risk factors,
namely, white race, age less than 12
months, temperature of at least 39°C,
fever for at least 2 days, and absence
of another source of infection. This
prediction rule, with sensitivity of
88% and specificity of 30%, permits
some infant girls to be considered in
a low-likelihood group (Fig 2). For ex-
ample, of girls with no identifiable
source of infection, those who are non-
white and more than 12 months of age
with a recent onset (�2 days) of low-

FIGURE 2
Probability of UTI Among Febrile Infant Girls28 and Infant Boys30 According to Number of Findings
Present. aProbability of UTI exceeds 1% even with no risk factors other than being uncircumcised.

598 FROM THE AMERICAN ACADEMY OF PEDIATRICS
 



DIAGNOSIS AND MANAGEMENT OF THE INITIAL UTI IN FEBRILE INFANTS AND CHILDREN 2 TO 24 MONTHS 399

grade fever (�39°C) have less than a
1% probability of UTI; each additional
risk factor increases the probability. It
should be noted, however, that some
of the factors (eg, duration of fever)
may change during the course of the
illness, excluding the infant from a
low-likelihood designation and
prompting testing as described in
action statement 2a.

As demonstrated in Fig 2, the major
risk factor for febrile infant boys is
whether they are circumcised. The prob-
ability of UTI can be estimated on the ba-
sis of 4 risk factors, namely, nonblack
race, temperature of at least 39°C, fever
for more than 24 hours, and absence of
another source of infection.4,30

If the clinician determines that the in-
fant does not require immediate anti-
microbial therapy and a urine speci-
men is desired, then often a urine
collection bag affixed to the perineum
is used. Many clinicians think that this
collection technique has a low contam-
ination rate under the following cir-
cumstances: the patient’s perineum is
properly cleansed and rinsed before
application of the collection bag, the
urine bag is removed promptly after
urine is voided into the bag, and the
specimen is refrigerated or processed
immediately. Even if contamination
from the perineal skin is minimized,
however, there may be significant con-
tamination from the vagina in girls or
the prepuce in uncircumcised boys,
the 2 groups at highest risk of UTI. A
“positive” culture result from a speci-
men collected in a bag cannot be used
to document a UTI; confirmation re-
quires culture of a specimen collected
through catheterization or SPA. Be-
cause there may be substantial delay
waiting for the infant to void and a sec-
ond specimen, obtained through cath-
eterization, may be necessary if the
urinalysis suggests the possibility of
UTI, many clinicians prefer to obtain a

definitive urine specimen through
catheterization initially.

● Aggregate quality of evidence: A (diag-
nostic studies on relevant populations).

● Benefits: Accurate diagnosis of UTI
can prevent the spread of infection
and renal scarring; avoiding overdi-
agnosis of UTI can prevent over-
treatment and unnecessary and ex-
pensive imaging.

● Harms/risks/costs: A small propor-
tion of febrile infants, considered at
low likelihood of UTI, will not receive
timely identification and treatment
of their UTIs.

● Benefit-harms assessment: Prepon-
derance of benefit over harm.

● Value judgments: There is a risk of
UTI sufficiently low to forestall fur-
ther evaluation.

● Role of patient preferences: The
choice of option 1 or option 2 and
the threshold risk of UTI warranting
obtaining a urine specimen may be
influenced by parents’ preference
to avoid urethral catheterization (if
a bag urine sample yields negative
urinalysis results) versus timely
evaluation (obtaining a definitive
specimen through catheterization).

● Exclusions: Because it depends on a
range of patient- and physician-
specific considerations, the precise
threshold risk of UTI warranting ob-
taining a urine specimen is left to
the clinician but is below 3%.

● Intentional vagueness: None.

● Policy level: Strong recommendation.

Action Statement 3

To establish the diagnosis of UTI,
clinicians should require both uri-
nalysis results that suggest infec-
tion (pyuria and/or bacteriuria)
and the presence of at least 50 000
colony-forming units (CFUs) per mL
of a uropathogen cultured from a
urine specimen obtained through
catheterization or SPA (evidence
quality: C; recommendation).

Urinalysis

General Considerations

Urinalysis cannot substitute for urine
culture to document the presence of
UTI but needs to be used in conjunction
with culture. Because urine culture re-
sults are not available for at least 24
hours, there is considerable interest
in tests that may predict the results of
the urine culture and enable presump-
tive therapy to be initiated at the first
encounter. Urinalysis can be per-
formed on any specimen, including
one collected from a bag applied to the
perineum. However, the specimen
must be fresh (�1 hour after voiding
with maintenance at room tempera-
ture or�4 hours after voiding with re-
frigeration), to ensure sensitivity and
specificity of the urinalysis. The tests
that have received the most atten-
tion are biochemical analyses of leu-
kocyte esterase and nitrite through a
rapid dipstick method and urine
microscopic examination for white
blood cells (WBCs) and bacteria
(Table 1).

TABLE 1 Sensitivity and Specificity of Components of Urinalysis, Alone and in Combination

Test Sensitivity (Range), % Specificity (Range), %

Leukocyte esterase test 83 (67–94) 78 (64–92)
Nitrite test 53 (15–82) 98 (90–100)
Leukocyte esterase or
nitrite test positive

93 (90–100) 72 (58–91)

Microscopy, WBCs 73 (32–100) 81 (45–98)
Microscopy, bacteria 81 (16–99) 83 (11–100)
Leukocyte esterase test,
nitrite test, or
microscopy positive

99.8 (99–100) 70 (60–92)
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Urine dipsticks are appealing, because
they provide rapid results, do not re-
quire microscopy, and are eligible for
a waiver under the Clinical Laboratory
Improvement Amendments. They indi-
cate the presence of leukocyte es-
terase (as a surrogate marker for
pyuria) and urinary nitrite (which is
converted from dietary nitrates in the
presence of most Gram-negative enteric
bacteria in the urine). The conversion of
dietary nitrates to nitrites by bacteria re-
quires approximately 4 hours in the
bladder.31 The performance characteris-
tics of both leukocyte esterase and ni-
trite tests vary according to the defini-
tion used for positive urine culture
results, the age and symptoms of the
population being studied, and the
method of urine collection.

Nitrite Test

A nitrite test is not a sensitive marker
for children, particularly infants, who
empty their bladders frequently.
Therefore, negative nitrite test results
have little value in ruling out UTI. More-
over, not all urinary pathogens reduce
nitrate to nitrite. The test is helpful
when the result is positive, however,
because it is highly specific (ie, there
are few false-positive results).32

Leukocyte Esterase Test

The sensitivity of the leukocyte es-
terase test is 94% when it used in the
context of clinically suspected UTI.
Overall, the reported sensitivity in var-
ious studies is lower (83%), because
the results of leukocyte esterase tests
were related to culture results without
exclusion of individuals with asymp-
tomatic bacteriuria. The absence of
leukocyte esterase in the urine of indi-
viduals with asymptomatic bacteriuria
is an advantage of the test, rather than
a limitation, because it distinguishes
individuals with asymptomatic bacte-
riuria from those with true UTI.

The specificity of the leukocyte es-
terase test (average: 72% [range:

64%–92%]) generally is not as good as
the sensitivity, which reflects the non-
specificity of pyuria in general. Accord-
ingly, positive leukocyte esterase test
results should be interpretedwith cau-
tion, because false-positive results are
common. With numerous conditions
other than UTI, including fever result-
ing from other conditions (eg, strepto-
coccal infections or Kawasaki dis-
ease), and after vigorous exercise,
WBCs may be found in the urine. There-
fore, a finding of pyuria by no means
confirms that an infection of the uri-
nary tract is present.

The absence of pyuria in children with
true UTIs is rare, however. It is theoret-
ically possible if a febrile child is as-
sessed before the inflammatory re-
sponse has developed, but the
inflammatory response to a UTI pro-
duces both fever and pyuria; therefore,
children who are being evaluated be-
cause of fever should already have
WBCs in their urine. More likely expla-
nations for significant bacteriuria in
culture in the absence of pyuria in-
clude contaminated specimens, insen-
sitive criteria for pyuria, and asymp-
tomatic bacteriuria. In most cases,
when true UTI has been reported to oc-
cur in the absence of pyuria, the defi-
nition of pyuria has been at fault. The
standard method of assessing pyuria
has been centrifugation of the urine
and microscopic analysis, with a
threshold of 5 WBCs per high-power
field (�25 WBCs per �L). If a counting
chamber is used, however, the finding
of at least 10 WBCs per �L in uncentri-
fuged urine has been demonstrated to
be more sensitive33 and performs well
in clinical situations in which the stan-
dard method does not, such as with
very young infants.34

An important cause of bacteriuria in
the absence of pyuria is asymptomatic
bacteriuria. Asymptomatic bacteriuria
often is associated with school-aged
and older girls,35 but it can be present

during infancy. In a study of infants 2 to
24 months of age, 0.7% of afebrile girls
had 3 successive urine cultures with
105 CFUs per mL of a single uropatho-
gen.26 Asymptomatic bacteriuria can
be easily confused with true UTI in a
febrile infant but needs to be distin-
guished, because studies suggest that
antimicrobial treatment may do more
harm than good.36 The key to distin-
guishing true UTI from asymptomatic
bacteriuria is the presence of pyuria.

Microscopic Analysis for Bacteriuria

The presence of bacteria in a fresh,
Gram-stained specimen of uncentri-
fuged urine correlates with 105 CFUs
per mL in culture.37 An “enhanced uri-
nalysis,” combining the counting
chamber assessment of pyuria noted
previously with Gram staining of drops
of uncentrifuged urine, with a thresh-
old of at least 1 Gram-negative rod in
10 oil immersion fields, has greater sen-
sitivity, specificity, and positive predic-
tive value than does the standard urinal-
ysis33 and is the preferred method of
urinalysis when appropriate equipment
and personnel are available.

Automated Urinalysis

Automated methods to perform uri-
nalysis are now being used in many
hospitals and laboratories. Image-
based systems use flow imaging
analysis technology and software to
classify particles in uncentrifuged
urine specimens rapidly.38 Results
correlate well with manual methods,
especially for red blood cells, WBCs,
and squamous epithelial cells. In the
future, this may be the most common
method by which urinalysis is per-
formed in laboratories.

Culture

The diagnosis of UTI is made on the ba-
sis of quantitative urine culture re-
sults in addition to evidence of pyuria
and/or bacteriuria. Urine specimens
should be processed as expediently as
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possible. If the specimen is not pro-
cessed promptly, then it should be re-
frigerated to prevent the growth of or-
ganisms that can occur in urine at
room temperature; for the same rea-
son, specimens that require transpor-
tation to another site for processing
should be transported on ice. A prop-
erly collected urine specimen should
be inoculated on culture medium that
will allow identification of urinary tract
pathogens.

Urine culture results are considered
positive or negative on the basis of the
number of CFUs that grow on the cul-
ture medium.36 Definition of significant
colony counts with regard to the
method of collection considers that
the distal urethra and periurethral
area are commonly colonized by the
same bacteria that may cause UTI;
therefore, a low colony count may be
present in a specimen obtained
through voiding or catheterization
when bacteria are not present in blad-
der urine. Definitions of positive and
negative culture results are opera-
tional and not absolute. The time the
urine resides in the bladder (bladder
incubation time) is an important deter-
minant of the magnitude of the colony
count. The concept that more than
100 000 CFUs per mL indicates a UTI
was based on morning collections of
urine from adult women, with compar-
ison of specimens from women with-
out symptoms and women considered
clinically to have pyelonephritis; the
transition range, in which the propor-
tion of women with pyelonephritis ex-
ceeded the proportion of women with-
out symptoms, was 10 000 to 100 000
CFUs per mL.39 In most instances, an
appropriate threshold to consider
bacteriuria “significant” in infants and
children is the presence of at least
50 000 CFUs per mL of a single urinary
pathogen.40 (Organisms such as
Lactobacillus spp, coagulase-negative
staphylococci, and Corynebacterium

spp are not considered clinically rele-
vant urine isolates for otherwise
healthy, 2- to 24-month-old children.)
Reducing the threshold from 100 000
CFUs per mL to 50 000 CFUs per mL
would seem to increase the sensitivity
of culture at the expense of decreased
specificity; however, because the pro-
posed criteria for UTI now include evi-
dence of pyuria in addition to positive
culture results, infants with “positive”
culture results alone will be recog-
nized as having asymptomatic bacteri-
uria rather than a true UTI. Some labo-
ratories report growth only in the
following categories: 0 to 1000, 1000 to
10 000, 10 000 to 100 000, and more
than 100 000 CFUs per mL. In such
cases, results in the 10 000 to 100 000
CFUs per mL range need to be evalu-
ated in context, such as whether the
urinalysis findings support the diagno-
sis of UTI and whether the organism is
a recognized uropathogen.

Alternative culture methods, such as
dipslides, may have a place in the of-
fice setting; sensitivity is reported to
be in the range of 87% to 100%, and
specificity is reported to be 92% to
98%, but dipslides cannot specify the
organism or antimicrobial sensitivi-
ties.41 Practices that use dipslides
should do so in collaboration with a
certified laboratory for identification
and sensitivity testing or, in the ab-
sence of such results, may need to per-
form “test of cure” cultures after 24
hours of treatment.

● Aggregate quality of evidence: C (ob-
servational studies).

● Benefits: Accurate diagnosis of UTI
can prevent the spread of infection
and renal scarring; avoiding overdi-
agnosis of UTI can prevent over-
treatment and unnecessary and ex-
pensive imaging. These criteria
reduce the likelihood of overdiagno-
sis of UTI in infants with asymptom-
atic bacteriuria or contaminated
specimens.

● Harms/risks/costs: Stringent diag-
nostic criteria may miss a small
number of UTIs.

● Benefit-harms assessment: Prepon-
derance of benefit over harm.

● Value judgments: Treatment of
asymptomatic bacteriuria may be
harmful.

● Role of patient preferences: We as-
sume that parents prefer no action
in the absence of a UTI (avoiding
false-positive results) over a very
small chance of missing a UTI.

● Exclusions: None.

● Intentional vagueness: None.

● Policy level: Recommendation.

MANAGEMENT

Action Statement 4

Action Statement 4a

When initiating treatment, the clini-
cian should base the choice of
route of administration on practi-
cal considerations. Initiating treat-
ment orally or parenterally is
equally efficacious. The clinician
should base the choice of agent on
local antimicrobial sensitivity pat-
terns (if available) and should ad-
just the choice according to sensi-
tivity testing of the isolated
uropathogen (evidence quality: A;
strong recommendation).

Action Statement 4b

The clinician should choose 7 to 14
days as the duration of antimicrobial
therapy (evidence quality: B;
recommendation).

The goals of treatment of acute UTI are
to eliminate the acute infection, to pre-
vent complications, and to reduce the
likelihood of renal damage. Most chil-
dren can be treated orally.42–44 Patients
whom clinicians judge to be “toxic” or
who are unable to retain oral intake
(including medications) should re-
ceive an antimicrobial agent parenter-
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ally (Table 2) until they exhibit clinical
improvement, generally within 24 to 48
hours, and are able to retain orally ad-
ministered fluids andmedications. In a
study of 309 febrile infants with UTIs,
only 3 (1%) were deemed too ill to be
assigned randomly to either paren-
teral or oral treatment.42 Parenteral
administration of an antimicrobial
agent also should be considered when
compliance with obtaining an antimi-
crobial agent and/or administering it
orally is uncertain. The usual choices
for oral treatment of UTIs include
a cephalosporin, amoxicillin plus
clavulanic acid, or trimethoprim-
sulfamethoxazole (Table 3). It is essen-
tial to know local patterns of suscepti-
bility of coliforms to antimicrobial
agents, particularly trimethoprim-
sulfamethoxazole and cephalexin, be-
cause there is substantial geographic
variability that needs to be taken into
account during selection of an antimi-
crobial agent before sensitivity results
are available. Agents that are excreted
in the urine but do not achieve thera-
peutic concentrations in the blood-
stream, such as nitrofurantoin, should
not be used to treat febrile infants with
UTIs, because parenchymal and serum
antimicrobial concentrations may be
insufficient to treat pyelonephritis or
urosepsis.

Whether the initial route of administra-
tion of the antimicrobial agent is oral
or parenteral (then changed to oral),

the total course of therapy should be 7
to 14 days. The committee attempted to
identify a single, preferred, evidence-
based duration, rather than a range, but
data comparing 7, 10, and 14 days di-
rectly were not found. There is evidence
that 1- to 3-day courses for febrile UTIs
are inferior to courses in the recom-
mended range; therefore, the minimal
duration selected should be 7 days.

● Aggregate quality of evidence: A/B
(RCTs).

● Benefits: Adequate treatment of UTI
can prevent the spread of infection
and renal scarring. Outcomes of
short courses (1–3 d) are inferior to
those of 7- to 14-d courses.

● Harms/risks/costs: There are mini-
mal harm and minor cost effects of
antimicrobial choice and duration
of therapy.

● Benefit-harms assessment: Prepon-
derance of benefit over harm.

● Value judgments: Adjusting antimi-
crobial choice on the basis of avail-
able data and treating according to
best evidencewill minimize cost and
consequences of failed or unneces-
sary treatment.

● Role of patient preferences: It is as-
sumed that parents prefer the
most-effective treatment and the
least amount of medication that en-
sures effective treatment.

● Exclusions: None.

● Intentional vagueness: No evidence

distinguishes the benefit of treating
7 vs 10 vs 14 days, and the range is
allowable.

● Policy level: Strong recommendation/
recommendation.

Action Statement 5

Febrile infants with UTIs should
undergo renal and bladder ultra-
sonography (RBUS) (evidence
quality: C; recommendation).

The purpose of RBUS is to detect ana-
tomic abnormalities that require fur-
ther evaluation, such as additional im-
aging or urologic consultation. RBUS
also provides an evaluation of the re-
nal parenchyma and an assessment of
renal size that can be used to monitor
renal growth. The yield of actionable
findings is relatively low.45,46 Wide-
spread application of prenatal ultra-
sonography clearly has reduced the
prevalence of previously unsuspected
obstructive uropathy in infants, but the
consequences of prenatal screening
with respect to the risk of renal abnor-
malities in infants with UTIs have not
yet been well defined. There is consid-
erable variability in the timing and
quality of prenatal ultrasonograms,
and the report of “normal” ultrasono-
graphic results cannot necessarily be
relied on to dismiss completely the
possibility of a structural abnormality
unless the study was a detailed ana-
tomic survey (with measurements),
was performed during the third tri-

TABLE 2 Some Empiric Antimicrobial Agents
for Parenteral Treatment of UTI

Antimicrobial
Agent

Dosage

Ceftriaxone 75 mg/kg, every 24 h
Cefotaxime 150 mg/kg per d,

divided every 6–8 h
Ceftazidime 100–150 mg/kg per d,

divided every 8 h
Gentamicin 7.5 mg/kg per d,

divided every 8 h
Tobramycin 5 mg/kg per d,

divided every 8 h
Piperacillin 300 mg/kg per d,

divided every 6–8 h

TABLE 3 Some Empiric Antimicrobial Agents for Oral Treatment of UTI

Antimicrobial Agent Dosage

Amoxicillin-clavulanate 20–40 mg/kg per d in 3 doses
Sulfonamide
Trimethoprim-sulfamethoxazole 6–12 mg/kg trimethoprim and 30-60 mg/kg sulfamethoxazole

per d in 2 doses
Sulfisoxazole 120–150 mg/kg per d in 4 doses
Cephalosporin
Cefixime 8 mg/kg per d in 1 dose
Cefpodoxime 10 mg/kg per d in 2 doses
Cefprozil 30 mg/kg per d in 2 doses
Cefuroxime axetil 20–30 mg/kg per d in 2 doses
Cephalexin 50–100 mg/kg per d in 4 doses
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mester, and was performed and inter-
preted by qualified individuals.47

The timing of RBUS depends on the
clinical situation. RBUS is recom-
mended during the first 2 days of treat-
ment to identify serious complications,
such as renal or perirenal abscesses
or pyonephrosis associated with ob-
structive uropathy when the clinical ill-
ness is unusually severe or substantial
clinical improvement is not occurring.
For febrile infants with UTIs who dem-
onstrate substantial clinical improve-
ment, however, imaging does not need
to occur early during the acute infec-
tion and can even be misleading; ani-
mal studies demonstrate that Esche-
richia coli endotoxin can produce
dilation during acute infection, which
could be confused with hydronephro-
sis, pyonephrosis, or obstruction.48

Changes in the size and shape of the
kidneys and the echogenicity of renal
parenchyma attributable to edema
also are common during acute infec-
tion. The presence of these abnormal-
ities makes it inappropriate to con-
sider RBUS performed early during
acute infection to be a true baseline
study for later comparisons in the as-
sessment of renal growth.

Nuclear scanning with technetium-
labeled dimercaptosuccinic acid has
greater sensitivity for detection of
acute pyelonephritis and later scar-
ring than does either RBUS or voiding
cystourethrography (VCUG). The scan-
ning is useful in research, because it
ensures that all subjects in a study
have pyelonephritis to start with and it
permits assessment of later renal
scarring as an outcome measure. The
findings on nuclear scans rarely affect
acute clinical management, however,
and are not recommended as part of
routine evaluation of infants with their
first febrile UTI. The radiation dose to
the patient during dimercaptosuccinic
acid scanning is generally low (�1
mSv),49 although it may be increased in

children with reduced renal function.
The radiation dose from dimercapto-
succinic acid is additive with that of
VCUG when both studies are per-
formed.50 The radiation dose from
VCUG depends on the equipment that
is used (conventional versus pulsed
digital fluoroscopy) and is related di-
rectly to the total fluoroscopy time.
Moreover, the total exposure for the
child will be increased when both
acute and follow-up studies are ob-
tained. The lack of exposure to radi-
ation is a major advantage of RBUS,
even with recognition of the limita-
tions of this modality that were de-
scribed previously.

● Aggregate quality of evidence: C (ob-
servational studies).

● Benefits: RBUS in this population
will yield abnormal results in�15%
of cases, and 1% to 2% will have ab-
normalities that would lead to ac-
tion (eg, additional evaluation, re-
ferral, or surgery).

● Harms/risks/costs: Between 2%
and 3%will be false-positive results,
leading to unnecessary and invasive
evaluations.

● Benefit-harms assessment: Prepon-
derance of benefit over harm.

● Value judgments: The seriousness
of the potentially correctable abnor-
malities in 1% to 2%, coupled with
the absence of physical harm, was
judged sufficiently important to tip
the scales in favor of testing.

● Role of patient preferences: Be-
cause ultrasonography is noninva-
sive and poses minimal risk, we as-
sume that parents will prefer RBUS
over taking even a small risk of
missing a serious and correctable
condition.

● Exclusions: None.

● Intentional vagueness: None.

● Policy level: Recommendation.

Action Statement 6

Action Statement 6a

VCUG should not be performed
routinely after the first febrile
UTI; VCUG is indicated if RBUS re-
veals hydronephrosis, scarring,
or other findings that would sug-
gest either high-grade VUR or ob-
structive uropathy, as well as in
other atypical or complex clinical
circumstances (evidence quality
B; recommendation).

Action Statement 6b

Further evaluation should be con-
ducted if there is a recurrence of fe-
brile UTI (evidence quality: X;
recommendation).

For the past 4 decades, the strategy to
protect the kidneys from further dam-
age after an initial UTI has been to de-
tect childhood genitourinary abnor-
malities in which recurrent UTI could
increase renal damage. The most com-
mon of these is VUR, and VCUG is used
to detect this. Management included
continuous antimicrobial administra-
tion as prophylaxis and surgical inter-
vention if VUR was persistent or recur-
rences of infection were not prevented
with an antimicrobial prophylaxis reg-
imen; some have advocated surgical
intervention to correct high-grade re-
flux even when infection has not re-
curred. However, it is clear that there
are a significant number of infants
who develop pyelonephritis in whom
VUR cannot be demonstrated, and the
effectiveness of antimicrobial prophy-
laxis for patients who have VUR has
been challenged in the past decade.
Several studies have suggested that
prophylaxis does not confer the de-
sired benefit of preventing recurrent
febrile UTI.51–55 If prophylaxis is, in fact,
not beneficial and VUR is not required
for development of pyelonephritis,
then the rationale for performing
VCUG routinely after an initial febrile
UTI must be questioned.
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RCTs of the effectiveness of prophy-
laxis performed to date generally in-
cluded children more than 24 months
of age, and some did not provide com-
plete data according to grade of VUR.
These 2 factors have compromised
meta-analyses. To ensure direct com-
parisons, the committee contacted the
6 researchers who had conducted the
most recent RCTs and requested raw
data from their studies.51–56 All com-
plied, which permitted the creation of
a data set with data for 1091 infants 2
to 24months of age according to grade
of VUR. A �2 analysis (2-tailed) and a
formal meta-analysis did not detect a
statistically significant benefit of pro-
phylaxis in preventing recurrence of
febrile UTI/pyelonephritis in infants
without reflux or those with grades I, II,
III, or IV VUR (Table 4 and Fig 3). Only 5
infants with grade V VUR were in-
cluded in the RCTs; therefore, data for
those infants are not included in Table
4 or Fig 3.

The proportion of infants with high-
grade VUR among all infants with fe-
brile UTIs is small. Data adapted from
current studies (Table 5) indicate that,
of a hypothetical cohort of 100 infants
with febrile UTIs, only 1 has grade V
VUR; 99 do not. With a practice of wait-
ing for a second UTI to perform VCUG,
only 10 of the 100 would need to un-
dergo the procedure and the 1 with
grade V VUR would be identified. (It
also is possible that the 1 infant with
grade V VURmight have been identified
after the first UTI on the basis of abnor-
mal RBUS results that prompted VCUG
to be performed.) Data to quantify ad-
ditional potential harm to an infant
who is not revealed to have high-grade
VUR until a second UTI are not precise
but suggest that the increment is in-
sufficient to justify routinely subject-
ing all infants with an initial febrile UTI
to VCUG (Fig 4). To minimize any harm
incurred by that infant, attempts have
been made to identify, at the time of

the initial UTI, those who have the
greatest likelihood of having high-
grade VUR. Unfortunately, there are no
clinical or laboratory indicators that
have been demonstrated to identify in-
fants with high-grade VUR. Indications
for VCUG have been proposed on the
basis of consensus in the absence of
data57; the predictive value of any of the
indications for VCUG proposed in this
manner is not known.

The level of evidence supporting rou-
tine imaging with VCUG was deemed
insufficient at the time of the 1999
practice parameter to receive a rec-
ommendation, but the consensus of
the subcommittee was to “strongly en-
courage” imaging studies. The position
of the current subcommittee reflects
the new evidence demonstrating anti-
microbial prophylaxis not to be effec-
tive as presumed previously. More-
over, prompt diagnosis and effective
treatment of a febrile UTI recurrence
may be of greater importance regard-
less of whether VUR is present or the
child is receiving antimicrobial pro-
phylaxis. A national study (the Ran-
domized Intervention for Children With
Vesicoureteral Reflux study) is cur-
rently in progress to identify the ef-
fects of a prophylactic antimicrobial
regimen for children 2 months to 6
years of age who have experienced a
UTI, and it is anticipated to provide ad-
ditional important data58 (see Areas
for Research).

Action Statement 6a

● Aggregate quality of evidence: B
(RCTs).

● Benefits: This avoids, for the vast
majority of febrile infants with UTIs,
radiation exposure (of particular
concern near the ovaries in girls),
expense, and discomfort.

● Harms/risks/costs: Detection of a
small number of cases of high-
grade reflux and correctable abnor-
malities is delayed.

● Benefit-harms assessment: Prepon-
derance of benefit over harm.

● Value judgments: The risks associ-
ated with radiation (plus the ex-
pense and discomfort of the proce-
dure) for the vastmajority of infants
outweigh the risk of delaying the de-
tection of the few with correctable
abnormalities until their second UTI.

● Role of patient preferences: The
judgment of parents may come into
play, because VCUG is an uncomfort-
able procedure involving radiation
exposure. In some cases, parents
may prefer to subject their children
to the procedure even when the
chance of benefit is both small and
uncertain. Antimicrobial prophy-
laxis seems to be ineffective in pre-
venting recurrence of febrile UTI/py-
elonephritis for the vast majority of
infants. Some parents may want to
avoid VCUG even after the second
UTI. Because the benefit of identify-
ing high-grade reflux is still in some
doubt, these preferences should be
considered. It is the judgment of the
committee that VCUG is indicated af-
ter the second UTI.

● Exclusions: None.

TABLE 4 Recurrences of Febrile UTI/Pyelonephritis in Infants 2 to 24 Months of Age With and
Without Antimicrobial Prophylaxis, According to Grade of VUR

Reflux
Grade

Prophylaxis No Prophylaxis P

No. of
Recurrences

Total N No. of
Recurrences

Total N

None 7 210 11 163 .15
I 2 37 2 35 1.00
II 11 133 10 124 .95
III 31 140 40 145 .29
IV 16 55 21 49 .14
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● Intentional vagueness: None.

● Policy level: Recommendation.

Action Statement 6b

● Aggregate quality of evidence: X (ex-
ceptional situation).

● Benefits: VCUG after a second UTI
should identify infants with very
high-grade reflux.

● Harms/risks/costs: VCUG is an un-
comfortable, costly procedure that
involves radiation, including to the
ovaries of girls.

● Benefit-harms assessment: Prepon-
derance of benefit over harm.

● Value judgments: The committee
judged that patients with high-
grade reflux and other abnormali-
ties may benefit from interventions
to prevent further scarring. Further
studies of treatment for grade V
VUR are not underway and are un-
likely in the near future, because the
condition is uncommon and ran-
domization of treatment in this
group generally has been consid-
ered unethical.

FIGURE 3
A, Recurrences of febrile UTI/pyelonephritis in 373 infants 2 to 24 months of age without VUR, with and
without antimicrobial prophylaxis (based on 3 studies; data provided by Drs Craig, Garin, and Mon-
tini). B, Recurrences of febrile UTI/pyelonephritis in 72 infants 2 to 24 months of age with grade I VUR,
with and without antimicrobial prophylaxis (based on 4 studies; data provided by Drs Craig, Garin,
Montini, and Roussey-Kesler). C, Recurrences of febrile UTI/pyelonephritis in 257 infants 2 to 24
months of age with grade II VUR, with and without antimicrobial prophylaxis (based on 5 studies; data
provided by Drs Craig, Garin, Montini, Pennesi, and Roussey-Kesler). D, Recurrences of febrile UTI/
pyelonephritis in 285 infants 2 to 24 months of age with grade III VUR, with and without antimicrobial
prophylaxis (based on 6 studies; data provided by Drs Brandström, Craig, Garin, Montini, Pennesi, and
Roussey-Kesler). E, Recurrences of febrile UTI/pyelonephritis in 104 infants 2 to 24 months of age with
grade IV VUR, with and without antimicrobial prophylaxis (based on 3 studies; data provided by Drs
Brandström, Craig, and Pennesi). M-H indicates Mantel-Haenszel; CI, confidence interval.

TABLE 5 Rates of VUR According to Grade in
Hypothetical Cohort of Infants After
First UTI and After Recurrence

Rate, %

After First
UTI

(N� 100)

After
Recurrence
(N� 10)

No VUR 65 26
Grades I–III VUR 29 56
Grade IV VUR 5 12
Grade V VUR 1 6

FIGURE 4
Relationship between renal scarring and num-
ber of bouts of pyelonephritis. Adapted from
Jodal.59
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● Role of patient preferences: As men-
tioned previously, the judgment of
parents may come into play, be-
cause VCUG is an uncomfortable
procedure involving radiation expo-
sure. In some cases, parents may
prefer to subject their children to
the procedure even when the
chance of benefit is both small and
uncertain. The benefits of treatment
of VUR remain unproven, but the
point estimates suggest a small po-
tential benefit. Similarly, parents
may want to avoid VCUG even after
the second UTI. Because the benefit
of identifying high-grade reflux is
still in some doubt, these prefer-
ences should be considered. It is the
judgment of the committee that
VCUG is indicated after the second
UTI.

● Exclusions: None.

● Intentional vagueness: Further eval-
uation will likely start with VCUG but
may entail additional studies de-
pending on the findings. The details
of further evaluation are beyond the
scope of this guideline.

● Policy level: Recommendation.

Action Statement 7

After confirmation of UTI, the cli-
nician should instruct parents or
guardians to seek prompt medical
evaluation (ideally within 48
hours) for future febrile ill-
nesses, to ensure that recurrent
infections can be detected and
treated promptly (evidence qual-
ity: C; recommendation).

Early treatment limits renal damage
better than late treatment,1,2 and the
risk of renal scarring increases as the
number of recurrences increase (Fig
4).59 For these reasons, all infants who
have sustained a febrile UTI should
have a urine specimen obtained at the
onset of subsequent febrile illnesses,
so that a UTI can be diagnosed and
treated promptly.

● Aggregate quality of evidence: C (ob-
servational studies).

● Benefits: Studies suggest that early
treatment of UTI reduces the risk of
renal scarring.

● Harms/risks/costs: There may be
additional costs and inconvenience
to parents withmore-frequent visits
to the clinician for evaluation of
fever.

● Benefit-harms assessment: Prepon-
derance of benefit over harm.

● Value judgments: None.

● Role of patient preferences: Parents
will ultimatelymake the judgment to
seek medical care.

● Exclusions: None.

● Intentional vagueness: None.

● Policy level: Recommendation.

CONCLUSIONS

The committee formulated 7 key action
statements for the diagnosis and
treatment of infants and young chil-
dren 2 to 24months of age with UTI and
unexplained fever. Strategies for diag-
nosis and treatment depend on
whether the clinician determines that
antimicrobial therapy is warranted im-
mediately or can be delayed safely un-
til urine culture and urinalysis results
are available. Diagnosis is based on
the presence of pyuria and at least
50 000 CFUs per mL of a single uro-
pathogen in an appropriately collected
specimen of urine; urinalysis alone
does not provide a definitive diagnosis.
After 7 to 14 days of antimicrobial
treatment, close clinical follow-up
monitoring should bemaintained, with
evaluation of the urine during subse-
quent febrile episodes to permit
prompt diagnosis and treatment of re-
current infections. Ultrasonography of
the kidneys and bladder should be per-
formed to detect anatomic abnormali-
ties that require further evaluation
(eg, additional imaging or urologic
consultation). Routine VCUG after the

first UTI is not recommended; VCUG is
indicated if RBUS reveals hydrone-
phrosis, scarring, or other findings
that would suggest either high-grade
VUR or obstructive uropathy, as well as
in other atypical or complex clinical
circumstances. VCUG also should be
performed if there is a recurrence of
febrile UTI.

AREAS FOR RESEARCH

One of the major values of a compre-
hensive literature review is the identi-
fication of areas in which evidence is
lacking. The following 8 areas are pre-
sented in an order that parallels the
previous discussion.

1. The relationship between UTIs in in-
fants and young children and re-
duced renal function in adults has
been established but is not
well characterized in quantitative
terms. The ideal prospective cohort
study from birth to 40 to 50 years of
age has not been conducted and is
unlikely to be conducted. There-
fore, estimates of undesirable
outcomes in adulthood, such as
hypertension and end-stage renal
disease, are based on the mathe-
matical product of probabilities
at several steps, each of which is
subject to bias and error. Other
attempts at decision analysis and
thoughtful literature review have
recognized the same limitations.
Until recently, imaging tools avail-
able for assessment of the effects
of UTIs have been insensitive. With
the imaging techniques now avail-
able, it may be possible to identify
the relationship of scarring to re-
nal impairment and hypertension.

2. The development of techniques that
would permit an alternative to inva-
sive sampling and culture would be
valuable for general use. Special at-
tention should be given to infant
girls and uncircumcised boys, be-
cause urethral catheterization may
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be difficult and can produce con-
taminated specimens and SPA now
is not commonly performed. Incu-
bation time, which is inherent in the
culture process, results in delayed
treatment or presumptive treat-
ment on the basis of tests that lack
the desired sensitivity and specific-
ity to replace culture.

3. The role of VUR (and therefore of
VCUG) is incompletely understood.
It is recognized that pyelonephritis
(defined through cortical scintigra-
phy) can occur in the absence of
VUR (defined through VCUG) and
that progressive renal scarring
(defined through cortical scintigra-
phy) can occur in the absence of
demonstrated VUR.52,53 The pre-
sumption that antimicrobial pro-
phylaxis is of benefit for individuals
with VUR to prevent recurrences of
UTI or the development of renal scars
is not supported by the aggregate of
data from recent studies and cur-
rently is the subject of the Random-
ized Intervention for Children With
Vesicoureteral Reflux study.58

4. Although the effectiveness of anti-
microbial prophylaxis for the pre-
vention of UTI has not been demon-
strated, the concept has biological
plausibility. Virtually all antimicro-
bial agents used to treat or to pre-
vent infections of the urinary tract
are excreted in the urine in high
concentrations. Barriers to the ef-
fectiveness of antimicrobial pro-
phylaxis are adherence to a daily
regimen, adverse effects associ-
ated with the various agents, and
the potential for emergence of anti-

microbial resistance. To overcome
these issues, evidence of effective-
ness with a well-tolerated, safe
product would be required, and
parents would need sufficient edu-
cation to understand the value and
importance of adherence. A urinary
antiseptic, rather than an antimi-
crobial agent, would be particularly
desirable, because it could be taken
indefinitely without concern that
bacteria would develop resistance.
Another possible strategy might be
the use of probiotics.

5. Better understanding of the ge-
nome (human and bacterial) may
provide insight into risk factors
(VUR and others) that lead to in-
creased scarring. Blood specimens
will be retained from children en-
rolled in the Randomized Interven-
tion for Children With Vesi-
coureteral Reflux study, for future
examination of genetic determinants
of VUR, recurrent UTI, and renal scar-
ring.58 VUR is recognized to “run in
families,”60,61 and multiple investiga-
tors are currently engaged in re-
search to identify a genetic basis for
VUR. Studies may also be able to dis-
tinguish the contribution of congeni-
tal dysplasia from acquired scarring
attributable to UTI.

6. One of the factors used to assess
the likelihood of UTI in febrile in-
fants is race. Data regarding rates
among Hispanic individuals are lim-
ited and would be useful for predic-
tion rules.

7. This guideline is limited to the initial
management of the first UTI in febrile
infants 2 to 24monthsof age. Someof

the infants will have recurrent UTIs;
some will be identified as having VUR
or other abnormalities. Further re-
search addressing the optimal
course ofmanagement in specific sit-
uations would be valuable.

8. The optimal duration of antimicro-
bial treatment has not been deter-
mined. RCTs of head-to-head com-
parisons of various duration would
be valuable, enabling clinicians to
limit antimicrobial exposure to
what is needed to eradicate the of-
fending uropathogen.
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Technical Report—Diagnosis and Management of an
Initial UTI in Febrile Infants and Young Children

abstract
OBJECTIVES: The diagnosis and management of urinary tract infec-
tions (UTIs) in young children are clinically challenging. This report was
developed to inform the revised, evidence-based, clinical guideline re-
garding the diagnosis and management of initial UTIs in febrile infants
and young children, 2 to 24 months of age, from the American Academy
of Pediatrics Subcommittee on Urinary Tract Infection.

METHODS: The conceptual model presented in the 1999 technical re-
port was updated after a comprehensive review of published litera-
ture. Studies with potentially new information or with evidence that
reinforced the 1999 technical report were retained. Meta-analyses on
the effectiveness of antimicrobial prophylaxis to prevent recurrent UTI
were performed.

RESULTS: Review of recent literature revealed new evidence in the
following areas. Certain clinical findings and new urinalysis methods
can help clinicians identify febrile children at very low risk of UTI. Oral
antimicrobial therapy is as effective as parenteral therapy in treating
UTI. Data from published, randomized controlled trials do not support
antimicrobial prophylaxis to prevent febrile UTI when vesicoureteral
reflux is found through voiding cystourethrography. Ultrasonography
of the urinary tract after the first UTI has poor sensitivity. Early antimi-
crobial treatment may decrease the risk of renal damage from UTI.

CONCLUSIONS: Recent literature agrees with most of the evidence
presented in the 1999 technical report, but meta-analyses of data from
recent, randomized controlled trials do not support antimicrobial pro-
phylaxis to prevent febrile UTI. This finding argues against voiding cys-
tourethrography after the first UTI. Pediatrics 2011;128:e749–e770
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In 1999, the Subcommittee on Urinary
Tract Infection of the American Acad-
emy of Pediatrics released its guide-
line on detection, diagnosis, and man-
agement for children between 2 and 24
months of age with febrile urinary
tract infections (UTIs).1 The guideline
was supported by a technical report2

that included a critical review of the
relevant literature and a cost-
effectiveness analysis. Consistent with
the policies of the American Academy
of Pediatrics, the subcommittee has
undertaken a revision of the guideline.
This technical report was developed to
support the guideline.3

The revised technical report was to be
based on a selective review of the liter-
ature, focusing on changes in the evi-
dence regarding detection, diagnosis,
and management of UTIs in these chil-
dren. The original technical report was
designed around an evidence model
(Fig 1). Each cell (numbered 1–4) cor-
responded to a stage in the recogni-
tion, diagnosis, or management of UTI.
The boxes represented steps the clini-
cian must follow, and the arrows rep-
resented the process of moving from
one step to the next. Downward arrows
represented undesirable consequences
in management.4

In cell 1, the clinician must combine
patient demographic data and other
presenting clinical data to arrive at an
assessment of the risk of UTI. Failure to
do so results in a missed opportunity
to make the diagnosis. In cell 2, the cli-

nician must undertake a diagnostic
strategy, primarily involving labora-
tory testing, to arrive at a posterior
(posttest) probability of UTI, ruling the
diagnosis in or out. Poor test choices
or interpretation of results can lead to
misdiagnosis. In cell 3, the clinician
must choose a treatment for acute UTI;
in cell 4, the clinician must consider
the possibility of structural or func-
tional anomalies of the urinary tract
and diagnose them appropriately to
avoid ongoing renal damage.

Implicit in cell 4 is the idea that anom-
alies of the urinary tract, such as vesi-
coureteral reflux (VUR) and obstruc-
tions, may, if left untreated, lead to
significant renal damage, resulting in
hypertension or end-stage renal dis-
ease. Furthermore, it is assumed that
treatment with medical or surgical
therapies can prevent these conse-
quences successfully.

The conclusions of the 1999 technical
report were that there were high-
quality data regarding the prevalence
of UTI among febrile infants, the per-
formance of standard diagnostic tests
for UTI, and the prevalence of urinary
tract abnormalities among children
with UTI. The evidence indicating that
certain patient characteristics (age,
gender, and circumcision status) af-
fected the probability of UTI was
weaker. The evidence supporting the
relationship between urinary tract ab-
normalities and future complications,
such as hypertension or renal failure,

was considered very poor, and the ef-
fectiveness of treatments to prevent
these complications was not ad-
dressed directly but was assumed.

The cost-effectiveness analysis using
these data led to the conclusion that
diagnosis and treatment of UTI and
evaluation for urinary tract anomalies
had borderline cost-effectiveness,
costing approximately $700 000 per
case of hypertension or end-stage re-
nal disease prevented. On the basis of
these results, the subcommittee rec-
ommended testing all children be-
tween 2 and 24 months of age with fe-
ver with no obvious source for UTI, by
culturing urine obtained through blad-
der tap or catheterization. As an option
for children who were not going to re-
ceive immediate antimicrobial treat-
ment, the committee recommended
ruling out UTI through urinalysis of
urine obtained with any convenient
method. The committee concluded that
children found to have a UTI should un-
dergo renal ultrasonography and void-
ing cystourethrography (VCUG) for
evaluation for urinary tract abnormal-
ities, most frequently VUR.

Ten years later, the subcommittee has
undertaken a review of the technical
analysis for a revised guideline. The
strategy for this technical report was
to survey the medical literature pub-
lished in the past 10 years for studies
of UTIs in young children. The literature
was examined for any data that varied
significantly from those analyzed in the

FIGURE 1
Evidence model from the 1999 technical report on the diagnosis and treatment of infants and children with UTIs.
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first technical report. This survey
found an emerging body of literature
addressing the effectiveness of antimi-
crobial agents to prevent recurrent
UTI. Therefore, the authors conducted
a critical literature review and meta-
analysis focused on that specific issue.

METHODS

Surveillance of Recent Literature

The authors searched Medline for arti-
cles published in the past 10 years
with the medical subject headings
“urinary tract infection” and “child
(all).” The original search was con-
ducted in 2007, but searches were re-
peated at intervals (approximately ev-
ery 3 months) to identify new reports
as the guideline was being developed.
Titles were reviewed by 2 authors (Drs
Downs and Carroll) to identify all arti-
cles that were potentially relevant and
seemed to contain original data. All ti-
tles that were considered potentially
relevant by either reviewer were re-
tained. Abstracts of selected articles
were reviewed, again to identify arti-
cles that were relevant to the guideline
and that seemed to contain original
data. Review articles that were rele-
vant also were retained for review.
Again, all abstracts that were consid-
ered potentially relevant by either re-
viewer were retained. In addition,
members of the subcommittee submit-
ted articles that they thought were rel-
evant to be included in the review.

Selected articles were reviewed and
summarized by 2 reviewers (Drs
Finnell and Downs). The summaries
were reviewed, and articles present-
ing potentially new information were
retained. In addition, representative
articles reinforcing evidence in the
1999 technical report were retained.

The most significant area of change in
the UTI landscapewas a new and grow-
ing body of evidence regarding the ef-
fectiveness of antimicrobial prophy-
laxis to prevent recurrent infections in

children with VUR. To explore this par-
ticular issue, a second, systematic, tar-
geted literature search and formal
meta-analysis were conducted to esti-
mate the effectiveness of antimicro-
bial prophylaxis to prevent renal dam-
age in children with VUR. In addition, 1
author (Dr Finnell) and the chairper-
son of the guideline committee (Dr
Roberts) contacted the authors of
those studies to obtain original data
permitting subgroup analyses.

Targeted Literature Search and
Meta-analysis

To examine specifically the effective-
ness of antimicrobial prophylaxis to
prevent recurrent UTI and pyelone-
phritis in children with VUR, a formal
meta-analysis of randomized con-
trolled trials (RCTs) was conducted.
First, a systematic literature review fo-
cused on RCTs, including studies in
press, was performed.

Inclusion Criteria

RCTs published in the past 15 years
(1993–2009) that compared antimicro-
bial treatment versus no treatment or
placebo treatment for the prevention
of recurrent UTI and included a mini-
mum of 6months of follow-upmonitor-
ing were included. Published articles,
articles in press, and published ab-
stracts were included. There were no
language restrictions. To be included,
studies needed to enroll children who
had undergone VCUG for determina-
tion of the presence and grade of VUR.
Studies that examined antibiotic pro-
phylaxis versus no treatment or pla-
cebo treatment were included.

Outcome Measures

The primary outcome was the number
of episodes of pyelonephritis or febrile
UTI diagnosed on the basis of the pres-
ence of fever and bacterial growth in
urine cultures. A secondary outcome
was an episode of any type of UTI, in-
cluding cystitis, nonfebrile UTI, and

asymptomatic bacteriuria in addition
to the cases of pyelonephritis or fe-
brile UTI.

Search Methods

The initial literature search was con-
ducted on June 24, 2008, and the
search was repeated on April 14, 2009.
Studies were obtained from the follow-
ing databases: Medline (1993 to June
2008), Embase (1993 to June 2008), Co-
chrane Central Register for Controlled
Trials, bibliographies of identified rel-
evant articles and reviews, and the
Web site www.ClinicalTrials.gov.

The search terms “vesico-ureteral re-
flux,” “VUR,” “vesicoureter*,” “vesico
ureter*,” “vesicourethral,” or “vesico
urethral” and “antibiotic,” “anti biotic,”
“antibacterial,” “anti bacterial,” “anti-
microbial,” “anti microbial,” “antiinfec-
tive,” or “anti infective” were used. The
asterisk represents the truncation or
wild card symbol, which indicates that
all suffixes and variants were included.
The search was limited to the publica-
tion types and subject headings for all
clinical trials and included all key-
word variants for “random” in Medline
and Embase.5 In addition, the Web site
www.ClinicalTrials.gov was searched
on May 20, 2010.

The search strategy and the screening
of the titles for selection of potentially
relevant abstracts were completed by
1 reviewer (Dr Finnell). Two reviewers
(Drs Finnell and Downs) screened se-
lected abstracts to identify appropri-
ate articles. Published articles and ab-
stracts that met the inclusion criteria
were included in themeta-analysis. Addi-
tional information was sought from au-
thorswhosearticles orabstractsdidnot
contain the information needed for a de-
cision regarding inclusion. The selection
process is summarized in Fig 2.

Assessment of Studies

The quality of selected articles and ab-
stracts was assessed with the scoring
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system described by Downs and Black
in 1998.6 Each study received scores
(from 2 assessors) on a scale from 0 to
32. Six of the articles and abstracts
were included in a first meta-analysis,

which evaluated febrile UTI or pyelone-
phritis as the outcome. A secondmeta-
analysis, which included all studies
with the outcome “all UTI,” also was
conducted.

Meta-analyses

All statistical tests were performed by
using Review Manager 5.1 (Nordic Co-
chrane Centre, Copenhagen, Den-
mark). The following settings were
used for the analyses: dichotomous
outcome and Mantel-Haenzel statisti-
cal method. Data were analyzed with a
random-effects model. When no statis-
tically significant effect and no statisti-
cal heterogeneity were detected, data
also were analyzed with a fixed-effects
model, because that type of analysis is
more likely to detect a difference. The
effect measure was presented as a
risk ratio (RR). The results for the pri-
mary outcome (pyelonephritis or fe-
brile UTI) and the secondary outcome
(any type of UTI, including cystitis, non-
febrile UTI, and asymptomatic bacteri-
uria) were calculated as point esti-
mates with corresponding 95%
confidence intervals (CIs). Heterogene-
ity was analyzed by using the Q statistic
with a threshold of P � .05. The num-
ber of studies was insufficient for as-
sessment of publication bias with a
funnel plot.

Meta-analyses of Data According to
VUR Grade and for Children 2 to 24
Months of Age

The published data on which the meta-
analyses were based did not contain
subgroup data relevant to the practice
guideline. Specifically, some studies
did not report outcomes according to
the severity of VUR, and some did not
report outcomes specific to the age
range of interest (2–24 months).
Therefore, the committee chairperson
contacted the authors of the reports
included in the meta-analysis, to ob-
tain original data. Data on recurrence
according to VUR grade and for the
subgroup of children 2 to 24 months of
age were received from the authors,
and these data were analyzed in sepa-
rate meta-analyses.

FIGURE 2
Study selection for meta-analyses.
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RESULTS

Surveillance of Recent Literature

The surveillance of recent literature
yielded 1308 titles. Of those, 297 ab-
stracts were selected for review. From
among the abstracts, 159 articles
were selected for full review. The re-
sults of this surveillance, as well as the
full review and meta-analyses, are or-
ganized according to the evidence dia-
gram in Fig 1.

Box 1: Prevalence and Risk Factors
for UTI

The Presence of UTI Should Be
Considered for Any Child 2 Months
to 2 Years of Age With Unexplained
Fever

The previous technical report de-
scribed a very consistent UTI preva-
lence of 5% among children 2 to 24
months of age with a fever without ob-
vious source. In 1996, Hoberman et al7

conducted a study of urine diagnostic
tests with a cohort of 4253 infants with
fever and found a prevalence of 5%.
Similarly, in a 1999 cohort study of 534
children 3 to 36 months of age with a
temperature of more than 39°C and no
apparent source of fever, UTI preva-
lence was determined to be 5%.8 In a
1998 cohort study of 2411 children
(boys and girls�12months of age and
girls 12–24 months of age) seen in the
emergency department with a temper-
ature of more than 38.5°C, Shaw et al9

determined the prevalence of UTI to be
3.3%. Because 84% of those children
were black, this estimate may be low
for the general population (see below).
In a meta-analysis of 14 studies, the
pooled prevalence of UTI was 7% (95%
CI: 5.5%–8.4%) among febrile children
0 to 24 months of age, of both genders,
with or without additional symptoms
of UTI.10 In the 6- to 12-month age
group, however, the prevalence was
5.4%; in the 12- to 24-month age group,
the prevalence was 4.5%. Taken to-

gether, these estimates are consistent
with a pooled prevalence of 5% deter-
mined in earlier studies.

The previous technical report exam-
ined the effects of age, gender, and cir-
cumcision status on the prevalence of
UTI. The conclusionwas that boysmore
than 1 year of age who had been cir-
cumcised were at sufficiently low risk
of UTI (�1%) that evaluation of this
subpopulation would not be cost-
effective. New work confirms an ap-
proximately threefold to fourfold de-
creased risk of UTI among circumcised
boys.10 The difference seems to be
greater for younger children.11 Addi-
tional clinical characteristics were
shown more recently to affect the risk
of UTI among febrile infants and chil-
dren. From a study by Shaikh et al,12 a
set of likelihood ratios (LRs) for vari-
ous risk factors for UTI was derived
(Table 1).

A simplifiedway to examine the data on
boys from Shaikh et al12 is first to ex-

clude boys with a history of UTI, be-
cause the guideline addresses only
first-time UTIs, and to exclude those
with ill appearance, because they are
likely to require antimicrobial agents,
in which case a urine specimen would
be required. Finally, boys with and
without circumcision should be con-
sidered separately. This leaves 4 risk
factors for boys who present with fe-
ver, namely, temperature above 39°C,
fever for more than 24 hours, no ap-
parent fever source, and nonblack
race. All 4 have similar LRs. If 2 as-
sumptions aremade, then the decision
rule can be simplified. The first as-
sumption is that, as a first approxima-
tion, each risk factor has a positive LR
of 1.4 and a negative LR of 0.7. The sec-
ond assumption is that the presence of
each risk factor is conditionally inde-
pendent of the others, given the pres-
ence or absence of UTI. With these rea-
sonable assumptions, Table 2 applies
to boys with no previous history of UTI

TABLE 1 LRs and Posttest Probabilities of UTI for Infant Boys According to Number of Findings
Present

Finding LR Posttest Probability, %

All Boys Circumcised Boys Uncircumcised
Boys

Positive Negative After
Positive
Results

After
Negative
Results

After
Positive
Results

After
Negative
Results

After
Positive
Results

After
Negative
Results

Uncircumcised 2.8 0.33 5.9 0.7 — — — —
History of UTI 2.6 0.96 5.5 2.1 1.8 0.7 14.0 5.7
Temperature of�39°C 1.4 0.76 3.1 1.7 1.0 0.5 8.1 4.5
Fever without apparent
source

1.4 0.69 3.1 1.5 1.0 0.5 8.1 4.1

Ill appearance 1.9 0.68 4.1 1.5 1.3 0.5 10.6 4.1
Fever for�24 h 2.0 0.9 4.3 2.0 1.4 0.6 11.1 5.3
Nonblack race 1.4 0.52 3.1 1.2 1.0 0.4 8.1 3.2

TABLE 2 LRs and Posttest Probabilities of UTI for Febrile Infant Boys According to Number of
Findings Present

No. of Risk Factors LR Posttest Probability, %

All Boys Uncircumcised Circumcised

0 0.34 0.8 2.1 0.2
1 0.69 1.5 4.1 0.5
2 1.37 3.0 7.9 1.0
3 2.74 5.8 14.7 1.9
4 5.49 11.0 25.6 3.7

Risk factors: temperature above 39°C, fever for more than 24 hours, no apparent fever source, and nonblack race.
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and do not appear ill. The LR is calcu-
lated as LR� (1.4)p� (0.7)n, where p
is the number of positive findings and
n is the number of negative findings.
This assumes that the clinician has as-
sessed all 4 risk factors. It should be
noted that, for uncircumcised boys,
the risk of UTI never decreases below
2%. For circumcised boys, the proba-
bility exceeds 1% if there are 2 ormore
risk factors.

Other studies have shown that the
presence of another, clinically obvious
source of infection,13 particularly doc-
umented viral infections,14 such as re-
spiratory syncytial virus infections,15

reduces the risk of UTI by one-half. In a
series of studies conducted by Gore-
lick, Shaw, and others,9,16,17 male gen-
der, black race, and no history of UTI
were all found to reduce the risk. The
authors derived a prediction rule spe-
cifically for girls, with 95% sensitivity
and 31% specificity. In a subsequent
validation study, they confirmed that
these findings had predictive power,
but the validation study used aweaker,
retrospective, case-control design,
compared with the more-robust, pro-
spective, cohort design of the original
derivation study. On the basis of the
earlier cohort study and starting with
a baseline risk of 5%, a child scoring
low on the prediction rule would
have a slightly less than 1% risk of
UTI. To score this low on the predic-
tion rule, a young girl would have to
exhibit no more than 1 of the follow-
ing features: less than 12 months of

age, white race, temperature of
more than 39°C, fever for at least 2
days, or absence of another source
of infection.

However, those authors evaluated
their decision rule with several differ-
ent cutoff points, to determine the
score below which the risk of UTI de-
creased below a test threshold of 1%.
Unfortunately, the published article
did not include the set of negative LRs
needed to reproduce the posterior
probabilities.17 However, it was possi-
ble to approximate them through ex-
trapolation from the receiver operat-
ing characteristic curve presented. On
the basis of these estimated negative
LRs and the positive LRs provided in
the article,17 Table 3 was derived. For
each cutoff value in the number of risk
factors, Table 3 shows the posterior
probability for children with fewer than
that number of risk factors (below the
cutoff value) and for those with that
number of risk factors or more. There-
fore, the posttest probability is not the
risk of UTI for children with exactly that

number of risk factors. Similar results
could be derived from the validation
study and are shown in Table 4. How-
ever, because the second study had a
weaker design, the values in Table 3
are more reliable.

These studies provide criteria for
practical decision rules that clini-
cians can use to select patients who
need urine samples for analysis
and/or culture. They do not establish
a threshold or maximal risk of UTI
above which a urine sample is
needed. However, in surveys of pedi-
atricians, Roberts et al18 found that
only 10% of clinicians thought that a
urine culture is indicated if the prob-
ability of UTI is less than 1%. In addi-
tion, the cost-effectiveness analysis
published in the 1999 technical re-
port set a threshold of 1%. However,
circumstances such as risk of loss to
follow-up monitoring or other clini-
cian concerns may shift this thresh-
old up or down.

TABLE 3 LRs and Posttest Probabilities of UTI for Febrile Infant Girls According to Number of
Findings Present (Prospective Original Study)

Cutoff Value, No.
of Factors

LR Posttest Probability, %

Positive Negative
(Approximate)

Below
Cutoff Value

At or Above
Cutoff Value

1 1.04 0.20 0.8 5.1
2 1.35 0.17 0.8 6.5
3 2.5 0.42 2.1 11.4
4 9.4 0.79 3.9 33.0
5 15.8 0.95 4.7 45.0

Risk factors: less than 12 months of age, white race, temperature� 39°C, fever for at least 2 days, and absence of another
source of infection.

TABLE 4 LRs and Posttest Probabilities of UTI
for Febrile Infant Girls According to
Number of Findings Present
(Retrospective Validation Study)

No. of
Findings

LR Posttest
Probability, %

0 or 1 1.02 0.8
2 1.10 0.9
3 1.26 1.0
4 3.04 2.4
5 2.13 1.7

Risk factors: less than 12 months of age, white race, tem-
perature� 39°C, fever for at least 2 days, and absence of
another source of infection.

TABLE 5 List of Test Characteristics of Diagnostic Tests for UTI Reported in 1999 Technical Report2

Test Sensitivity, % Specificity, %

Range Median Mean Range Median Mean

Leukocyte esterase test 67–94 84 83 64–92 77 78
Nitrite test 15–82 58 53 90–100 99 98
Blood assessment 25–64 53 47 60–89 85 78
Protein assessment 40–55 53 50 67–84 77 76
Microscopy, leukocytes 32–100 78 73 45–98 87 81
Microscopy, bacteria 16–99 88 81 11–100 93 83
Leukocyte esterase or nitrite test 90–100 92 93 58–91 70 72
Any positive test results in urinalysis 99–100 100 99.8 60–92 63 70
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Box 2: Diagnostic Tests for UTI

The 1999 technical report reviewed a
large number of studies that de-
scribed diagnostic tests for UTI. The re-
sults are summarized in Table 5. This
updated review of the literature
largely reinforced the findings of the
original technical report.

More-recent work compared micros-
copy, including the use of hemocytom-
eters and counting chambers (en-
hanced urinalysis), with routine
urinalysis or dipslide reagents (Table
6). Lockhart et al19 found that the ob-
servation of any visible bacteria in an
uncentrifuged, Gram-stained, urine
sample had better sensitivity and
specificity than did combined dipslide
leukocyte esterase and nitrite test re-
sults. Hoberman et al7 in 1996 and
Shaw et al20 in 1998 both evaluated en-
hanced urinalysis, consisting of more
than 10 white blood cells in a counting
chamber or any bacteria seen in 10 oil
emersion fields; they found sensitivity
of 94% to 96% and specificity of 84%
to 93%. In 2000, Lin et al21 found that
a count of at least 10 white blood
cells per �L in a hemocytometer was
less sensitive (83%) but quite spe-
cific (89%). Given the sensitivity of
enhanced urinalysis, the probability
of UTI for a typical febrile infant with
a previous likelihood of UTI of 5%
would be reduced to 0.2% to 0.4%
with negative enhanced urinalysis
results.

Obtaining a Urine Sample

In the UTI practice parameters from
1999, the subcommittee defined the
gold standard of a UTI to be growth of
bacteria on a culture of urine obtained
through suprapubic aspiration (SPA).
In the previous technical report, SPA
was reported to have success rates
ranging from 23% to 90%,22–24 although
higher success rates have been
achievedwhen SPA is conducted under
ultrasonographic guidance.25,26 SPA is
considered more invasive than cathe-
terization and, in RCTs from 200627 and
2010,28 pain scores associated with
SPA were significantly higher than
those associated with catheterization.
This result was found for both boys
and girls. Similar to previous studies,
these RCTs also revealed lower suc-
cess rates for SPA (66% and 60%),
compared with catheterization (83%
and 78%).27,28 In comparison with SPA
results, cultures of urine specimens
obtained through catheterization are
95% sensitive and 99% specific.7,11,12

Cultures of bag specimens are difficult
to interpret. In the original technical
report, sensitivity was assumed to be
100%but the specificity of bag cultures
was shown to range between 14% and
84%.2 Our updated surveillance of the
literature did not show that these num-
bers have improved.29–33 One article
suggested that a new type of collection
bag may result in improved specificity,34

but that study was not controlled. With a
prevalence of 5% and specificity of 70%,

the positive predictive value of a positive
culture result for urine obtained in a bag
wouldbe15%. Thismeans that, of all pos-
itive culture results for urine obtained in
a bag, 85% would be false-positive
results.

Box 3: Short-term Treatment of UTIs

General Principles of Treatment

Published evidence regarding the short-
term treatment of UTIs supports 4 main
points. First, complications, such as bac-
teremia or renal scarring, are suffi-
ciently common to necessitate early,
thorough treatment of febrile UTIs in in-
fants.35 Second, treatmentwith orally ad-
ministered antimicrobial agents is as ef-
fective as parenteral therapy.36,37 Third,
bacterial sensitivity to antimicrobial
agents is highly variable across timeand
geographic areas, which suggests that
therapy should be guided initially by lo-
cal sensitivity patterns and should be ad-
justed on the basis of sensitivities of
isolated pathogens.38,39 Fourth, meta-
analyses have suggested that shorter
durations of oral therapymay not have a
disadvantage over longer courses for
UTIs. However, those studies largely ex-
cluded febrile UTI and pyelonephritis.40

Experimental and Clinical Data
Support the Concept That Delays in
the Institution of Appropriate
Treatment for Pyelonephritis Increase
the Risk of Renal Damage

The 1999 technical report cited evi-
dence that febrile UTIs in children less

TABLE 6 Test Characteristics of Laboratory Tests for UTI in Children

Study Test Population n Sensitivity, % Specificity, %

Lockhart et al19 (1995) Leukocyte esterase or nitrite test results
positive

Prospective sample,�6 mo of
age, ED

207 67 79

Any bacteria with Gram-staining
Hoberman et al7 (1996) �10 white blood cells per counting chamber

or any bacteria per 10 oil emersion fields
�2 y of age, 95% febrile, ED 4253 96 93

Shaw et al9 (1998) Enhanced urinalysis Infants�12 mo of age and girls
�2 y of age,�38.5°C, ED

3873 94 84
Dipslide or standard urinalysis 83 87

Lin et al20 (2000) Hemocytometer,�10 cells per �L Systematic review, febrile infants
hospitalized, febrile UTI

NA 83 89

ED indicates emergency department; NA, not applicable.

FROM THE AMERICAN ACADEMY OF PEDIATRICS

PEDIATRICS Volume 128, Number 3, September 2011 e755



418 SECTION 1/CLINICAL PRACTICE GUIDELINES

than 2 years of age are associated with
bacterial sepsis in 10% of cases.35 Fur-
thermore, renal scarring is common
among children who have febrile UTIs.
The risk is higher among those with
higher grades of VUR41 but occurs with
all grades, even when there is no VUR.
Although it was not confirmed in all
studies,42,43 older work2 and newer
studies44 demonstrated an increased
risk of scarring with delayed treat-
ment. Children whose treatment is de-
layed more than 48 hours after onset
of fever may have a more than 50%
higher risk of acquiring a renal scar.

Oral Versus Intravenous Therapy

In a RCT from 1999, Hoberman et al36

studied children 1 to 24 months of age
with febrile UTIs. They compared 14
days of oral cefixime treatment with 3
days of intravenous cefotaxime treat-
ment followed by oral cefixime treat-
ment to complete a 14-day course. The
investigators found no difference in
outcomes between children who were
treated with an orally administered,
third-generation cephalosporin alone
and those who received intravenous
treatment.

In a Cochrane review, Hodson et al37

evaluated studies with children 0 to 18
years of age, examining oral versus in-
travenous therapy. No significant dif-
ferences were found in duration of fe-
ver (2 studies; mean difference: 2.05
hours [95% CI:�0.84 to 4.94 hours]) or

renal parenchymal damage at 6 to 12
months (3 studies; RR: 0.80 [95% CI:
0.50–1.26]) between oral antimicro-
bial therapy (10–14 days) and intrave-
nous antimicrobial treatment (3 days)
followed by oral antimicrobial treat-
ment (11 days).

Duration of Therapy

In the 1999 technical report, data
slightly favoring longer-duration (7–10
days) over shorter-duration (1 dose to
3 days) antimicrobial therapy for pedi-
atric patients with UTIs were pre-
sented.2 Since then, several meta-
analyses with different conclusions
have been published on this topic.40,45,46

A 2003 Cochrane review addressing
the question analyzed studies that ex-
amined the difference in rates of re-
currence for positive urine cultures af-
ter treatment.40 It compared short
(2–4 days) and standard (7–14 days)
duration of treatment for UTIs and
found no significant difference in the
frequency of bacteriuria after comple-
tion of treatment (8 studies; RR: 1.06
[95% CI: 0.64–1.76]). Although the au-
thors of the review did not exclude
studies of children with febrile UTIs or
pyelonephritis, each individual study
included in the meta-analysis had al-
ready excluded such children. To date,
there are no conclusive data on the du-
ration of therapy for children with fe-
brile UTIs or pyelonephritis.

Proof of Cure

Data supporting routine repeat cultures
of urineduringor after completionof an-
timicrobial therapy were not available
for the 1999 technical report. Retrospec-
tive studies did not show “proof of bacte-
riologic cure” cultures to be benefi-
cial.47,48 Studies demonstrating that
clinical response alone ensures bacteri-
ologic cure are not available.

Box 4: Evaluation and Management
of Urinary Tract Abnormalities

Prevalence of VUR

Several cohort studies published since
the 1999 technical report provide esti-
mates of the prevalence of VUR of var-
ious grades among infants and chil-
dren with UTIs (Table 7). Overall, these
estimates are reasonably consistent
with those reported in earlier studies,
although the grades of reflux are now
reported more consistently, by using
the international system of radio-
graphic grading of VUR.49

The prevalence of VUR among children
in these studies varies between 18%
and 35%. The weighted average preva-
lence is 34%, but this is largely driven
by the enormous retrospective study
by Chand et al.56 Most studies report a
rate of 24% or less, which is less than
the estimate of VUR prevalence in the
1999 technical report.

Data on the prevalence of VUR among
childrenwithout a history of UTI do not

TABLE 7 Recent Studies Documenting the Prevalence of VUR Among Children With UTI

Study Description n Prevalence, %

Sargent and Stringer50 (1995) Retrospective study of first VCUG for UTI in children 1 wk to 15 y of age 309 30
Craig et al51 (1997) Cross-sectional study of children�5 y of age with first UTI 272 28
McDonald et al52 (2000) Retrospective chart review of children with VCUG after UTI 176 19
Oostenbrink et al53 (2000) Cross-sectional study of children�5 y of age with first UTI 140 26
Mahant et al54 (2001) Retrospective chart review of children with VCUG after UTI 162 22
Mahant et al55 (2002) Retrospective review of VCUG in children�5 y of age admitted with first UTI 162 22
Chand et al56 (2003) Retrospective review of VCUG or radionuclide cystogram in children�7 y of age 15 504 35
Fernandez-Menendez et al44 (2003) Prospective cohort study of 158 children�5 y of age (85%� 2 y) with first UTI 158 22
Camacho et al41 (2004) Prospective cohort study of children 1 mo to 12 y of age (mean age: 20 mo) with

first febrile UTI
152 21

Hansson et al57 (2004) Retrospective cross-sectional study of children�2 y of age with first UTI 303 26
Pinto58 (2004) Retrospective chart review of first VCUG for UTI in children 1 mo to 14 y of age 341 30
Zamir et al59 (2004) Cohort study of children 0–5 y of age hospitalized with first UTI 255 18
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exist. Using a retrospective approach
and existing urine culture data, Han-
nula and Ventola and colleagues,60,61 in
2 separate publications, found similar
rates of prevalence of any grade of VUR
among children with proven (37.4%) or
certain (36%) UTI versus false (34.8%) or
improbable (36%)UTI. These results sug-
gest that VUR is prevalent even among
children without a history of UTI.

The prevalence of VUR decreases with
age. This was approximated by analy-
sis across studies in the 1999 technical
report. Since then, Chand et al56 re-
ported the prevalence VUR within age
substrata of their cohort. Figure 3
shows the prevalence of VUR plotted as
a function of the midpoint of each age
stratum.

Seven studies reported the preva-
lence of different grades of reflux, by
using the international grading sys-
tem.41,44,51,56,57,62,63 The distributions of
different reflux grades among children
who had VUR are shown in Fig 4. There
is significant variability in the relative

predominance of each reflux grade,
but grades II and III consistently are
the most common. With the exception
of the study by Camacho et al,41 all
studies showed grades IV and V to be
the least frequent, and grade V ac-
counted for 0% to 5% (weighted aver-
age: 3%) of reflux. With that value mul-
tiplied by the prevalence of VUR among
young children with a first UTI, we

would expect grade V reflux to be pres-
ent in�1% of children with a first UTI.

It has been suggested that the risk of
VUR and, more specifically, high-
grade VUR may be higher for chil-
dren with recurrent UTI than for chil-
dren with a first UTI. Although it was
not tested directly in the studies re-
viewed, this idea can be tested and
the magnitude of the effect can be
estimated from the data found in the
literature search for this meta-anal-
ysis.64–70 These data clearly demon-
strate that the risk of UTI recurrence is
associated with VUR (Fig 5). Further-
more, this relationship allows the like-
lihood of each grade of reflux (given
that a UTI recurrence has occurred) to
be estimated by using Bayes’ theorem,
as follows:

p(VURi|UTI)

�
p(UTI|VURi)� p(VURi)

�
i�0

V p(UTI|VURi) � p(VURi)
,

where p(UTI|VURi) refers to the proba-
bility of VUR of grade i given the recur-
rence of UTI. If it is assumed that the
conditional probabilities remain the
same with second or third UTIs, then
Bayes’ theorem can be reapplied for a
third UTI as well.

By using estimates of p(UTI VUR) (Fig 5)
and the previously determined distri-

FIGURE 3
Prevalence of VUR as a function of the midpoint of each age stratum, as reported by Chand et al.56

FIGURE 4
Distribution of reflux grades among children with VUR.41,44,51,56,57,62,63

FIGURE 5
Probability of a recurrent febrile UTI as a function of VUR grade among infants 2 to 24 months of age
in the control groups of the studies included in meta-analyses.64,66–70
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butions of VUR grades (Fig 4), a very
approximate estimate of the distribu-
tion of VUR grades after the first, sec-
ond, and third UTI can be made (Fig 6).
The likelihood that there is no VUR de-
creases rapidly. Conversely, the likeli-
hood of VUR grades III to V increases
rapidly. The risk of grades I and II
changes little.

Ultrasonography

Ultrasonography is used as a noninva-
sive technique to identify renal abnor-
malities in children after UTI. The sensi-
tivity of the test varies greatly and has
been reported to be as low as 5% for
detection of renal scarring71–73 and 10%
for detection of VUR.74 However, most
studies report moderate specificity.

One possible reason for a decrease in
specificity is that, in animal models,
Escherichia coli endotoxin has been
shown to produce temporary dilation
of the urinary tract during acute infec-
tion.75 Therefore, use of routine ultra-
sonography for children with UTIs dur-
ing acute infection may increase the
false-positive rate. However, no human
data are available to confirm this
hypothesis.

Ultrasonography is used during acute
infection to identify renal or perirenal
abscesses or pyonephrosis in children
who fail to experience clinical improve-
ment despite antimicrobial therapy.
The sensitivity of ultrasonography for
such complications is thought to be

very high, approaching 100%.76 There-
fore, ultrasonography in the case of a
child with a UTI who is not responding
to therapy as expected can be very
helpful in ruling out these infectious
complications.

Ultrasonography also is advocated for
screening for renal abnormalities
such as hydronephrosis, suggesting
posterior urethral valves, ureteropel-
vic junction obstruction, or ureteroce-
les. The evidence model illustrates the
expected outcomes from routine ultra-
sonography of the kidneys, ureters,
and bladder after the first febrile UTI in
infants and young children (Fig 7). The
model is based on the study results
documented in Tables 8 and 9 and a
strategy of performing kidney and
bladder ultrasonography for all in-
fants with UTIs. The numbers are not
exact for 2 reasons, namely, (1) study
populations vary and do not always
preciselymeet the definitions of 2 to 24
months of age and febrile without an-

other fever source and, (2) even within
similar populations, reported rates
vary widely.

Ultrasonography yields�15% positive
results. However, it has a�70% false-
negative rate for reflux, scarring, and
other abnormalities. Limited data exist
regarding the false-negative rate for
high-grade VUR (grade IV and V), but
the studies reviewed presented 0% to
40% false-negative rates for detection
of grade IV reflux through ultrasonog-
raphy.59,74 Among the 15% of results
that are positive, between 1% and 24%
are false-positive results. Of the true-
positive results, �40% represent
some dilation of the collecting system,
such aswould be found on a VCUG; 10%
represent abnormalities that are po-
tentially surgically correctable (eg,
ureteroceles or ureteropelvic junction
obstruction). Approximately one-half
represent findings such as horseshoe
kidneys or renal scarring, for which
there is no intervention but which
might lead to further evaluations, such
as technetium-99m–labeled dimercap-
tosuccinic acid renal scintigraphy. The
40% with dilation of the collecting
system are problematic. This repre-
sents only a small fraction of children
(15% � 88% � 40% � 5%) with first
UTIs who would be expected to have
VUR before ultrasonography. Ultra-
sonography does not seem to be en-
riching for this population (although
ultrasonography might identify a pop-
ulation with higher-grade VUR).

FIGURE 6
Distribution of VUR grades after different numbers of UTIs.

FIGURE 7
Evidence model for ultrasonography after a first UTI.
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Prenatal Ultrasonography

Urinary tract abnormalities also may
be identified during prenatal ultra-
sonography,85–87 which theoretically
would decrease the number of new ab-
normalities found through later ultra-
sonography.81 However, the extent to
which normal prenatal ultrasono-
graphic findings decrease the need for
later studies remains in doubt.

Miron et al88 studied 209 children who
underwent ultrasonography prena-
tally and again after a UTI. They found
that, among 9 children with abnormal
ultrasonographic results after UTI, 7 had
normal prenatal ultrasonographic re-
sults. These cases included 3 cases of
hydronephrosis, 3 cases of moderate di-
lation, and 1 case of double collecting
system. Similarly, in a study by Lakhoo et
al89 in 1996, 22 of 39 children with UTIs
had normal prenatal ultrasonographic
results but “abnormal” post-UTI ultra-
sonographic results; the abnormalities

were not described. These studies sug-
gest that normal prenatal ultrasono-
graphic findingsmay not be sufficient to
obviate the need for additional studies if
a UTI occurs in infancy.

Results of Targeted Literature
Review and Meta-analysis on
Prophylaxis to Prevent Recurrent
UTI

Study Identification

For the meta-analysis of studies on the
effectiveness of antimicrobial agents to
prevent recurrent UTI in children with
VUR, we reviewed a total of 213 titles
from our primary literature search. Of
those, 45 were retained for abstract re-
view on the basis of the title, of which 7
were selected for full review. Six of the
studiesmet the inclusion criteria. Figure
2 summarizes the selection process.

Thirty-eight abstracts were excluded
before full review (Fig 2). Eight of those

studies were RCTs comparing prophy-
lactic antimicrobial agent use with
some type of surgical intervention.
None of those studies included a pla-
cebo arm.90–97 One study compared dif-
ferent lengths of antimicrobial prophy-
laxis.98 Another study compared
different antimicrobial regimens but
did not include a placebo arm.99 Six-
teen studies were determined, on
closer inspection, to be not clinical
trials but prospective cohort studies,
reviews, systematic reviews, or
meta-analyses. Twelve studies were
found twice, either in Medline or Em-
base and the Cochrane Clinical Trials
Registry.

One article was excluded after full re-
view (Fig 2). That study compared pro-
phylactic antimicrobial agent use with
probiotic use.65 The study was not in-
cluded in the meta-analysis, but the re-
sults are described separately.

There are RCTs of antimicrobial pro-
phylaxis that are older than 15 years.
In 4 studies from the 1970s, a total of
179 children were enrolled.100–103

Less than 20% of those children had
VUR. Because of limited reporting of
results in that subgroup, those older
studies were not included in the
analyses.

Two additional RCTs comparing antimi-
crobial prophylaxis and placebo treat-
ment for children were published in
October 2009.69,70 The first trial en-
rolled children 0 to 18 years of age af-
ter a first UTI, with 2% of enrolled chil-
dren (12 of 576 children) being more
than 10 years of age. The second trial
enrolled children diagnosed as having
VUR after a first UTI (194 [96%] of 203
children) or after prenatal ultrasonog-
raphy (9 [4%] of 203 children), who
were then assigned randomly to re-
ceive antimicrobial prophylaxis, sur-
veillance, or endoscopic therapy, at 1
to 2 years of age. The majority of these
children (132 children [65%]) had
been diagnosed as having VUR before 1

TABLE 8 Summary of Ultrasonography Literature

Study n/N (%) Comments

False-negative rate
Scarring
Smellie et al73 (1995) 7/20 (35)
Barry et al77 (1998) 23/170 (14)
Moorthy et al71 (2004) 219/231 (95)
Sinha et al78 (2007) 61/79 (77) Reported as renal units
Montini et al79 (2009) 33/45 (73)

VUR
Smellie et al73 (1995) 21/36 (58)
Mahant et al55 (2002) 14/35 (40)
Hoberman et al74 (2003) 104/117 (90)
Zamir et al59 (2004) 38/47 (81)
Montini et al79 (2009) 48/66 (73)

Other
Smellie et al74 (1995) 5/5 (100) Duplex kidney

False-positive rate
Scarring
Barry et al77 (1998) 11/478 (2)
Moorthy et al71 (2004) 12/699 (1.7)
Sinha et al78 (2007) 9/870 (1)
Monitini et al79 (2009) 26/255 (10)

VUR
Smellie et al73 (1995) 2/12 (17) Normal VCUG, DMSA, and IVU results
Mahant et al55 (2002) 30/127 (24)
Hoberman et al74 (2003) 17/185 (10)
Zamir et al59 (2004) 27/208 (13)
Other
Giorgi et al80 (2005) 21/203 (10)

IVU indicates intravenous urography; DMSA, dimercaptosuccinic acid.
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year of age and thus had been receiv-
ing prophylaxis before random assign-
ment. These studies were included in
the meta-analysis.

Description of Included Studies

Table 10 presents characteristics of
the 8 included studies.64,66–70,104,105 Four
studies enrolled children after diagno-
sis of a first episode of pyelonephri-
tis.64,66–68 In those 4 studies, pyelone-
phritis was described as fever of more
than 38°C or 38.5°C and positive urine
culture results. In 1 of those studies,67

dimercaptosuccinic acid scanning re-
sults consistent with acute pyelone-
phritis represented an additional
requirement for inclusion. The remain-
ing studies had slightly different inclu-
sion criteria. In the study by Craig et
al71 from 2009, symptoms consistent
with UTI and positive urine culture re-
sults were required for inclusion. Fe-
ver was documented for 79% of en-
rolled children (454 of 576 children). In
the study by Brandström et al,70 96% of
enrolled children (194 of 203 children)
had pyelonephritis, defined in a similar
manner as in the 6 initial studies. The
remaining patients were enrolled af-
ter prenatal diagnosis of VUR. The 2
included abstracts described studies
that enrolled any child with VUR and
not only children who had had pyelone-
phritis.104,105 Seven of the 8 studies (all
except the study by Reddy et al108) re-
ported a gender ratio. Among those
studies, there were 67% girls and 33%
boys. Six studies compared antimicro-
bial treatment with no treatment. Only
2 studies were placebo controlled, and
those 2 were the only blinded stud-
ies.69,105 The grade of VUR among the
enrolled children varied from 0 to V,
but few of the children had grade V
VUR.

The ages of children included in the
initial meta-analyses were 0 to 18
years; therefore, some children were
included who were outside the target

TABLE 9 Distribution of Positive Ultrasonographic Findings

Study n/N (%)

Alon and Ganapathy62 (1999) 19/124 (15)
Minimal unilateral changes
VUR 2 (1.6)
Normal VCUG findings 2 (1.6)
Resolved on repeat study 2 (1.6)
Not monitored further 3 (2.4)
Major changes 8 (6.5)
VUR 1 (1.6)
Normal findings 1 (1.6)
Posterior urethral valve 1 (1.6)
Hydroureternephrosis 1 (1.6)

Gelfand et al81 (2000) 141/844 (16.7)
Bladder wall thickening 31 (3.7)
Hydroureter 6 (0.7)
Parenchymal abnormalities 42 (5.0)
Pelvocalyceal dilation 27 (3.2)
Renal calculus 1 (0.1)
Simple renal cyst 1 (0.1)
Urethelial thickening 31 (3.7)
Jothilakshmi et al82 (2001) 42/262 (16)
Duplex kidney 3 (1)
Crossed renal ectopia 1 (0.38)
Horseshoe kidney 1 (0.38)
Hydronephrosis 5 (1.9)
Megaureter 6 (2.3)
Polycystic kidney 1 (0.38)
Pelviureteric junction obstruction 1 (0.38)
Posterior urethral valve 2 (0.76)
Renal calculus 3 (0.01)
Rotated kidney 2 (0.76)
Ureterocele 2 (0.76)
VUR 7 (2.7)
Hoberman et al74 (2003) 37/309 (12)
Dilated pelvis 13 (4.2)
Pelvocaliectasis 12 (3.9)
Hydronephrosis 2 (0.6)
Dilated ureter 9 (2.9)
Double collecting system 3 (1.0)
Extrarenal pelvis 1 (0.3)
Calculus 1 (0.3)
Zamir et al59 (2004) 36/255 (14.1)
Mild unilateral pelvis dilation 32 (12.5)
Moderate unilateral pelvis dilation 1 (0.04)
Enlargement kidney 1 (0.04)
Small renal cyst 1 (0.04)
Double collecting system and severe hydronephrosis 1 (0.04)
Jahnukainen et al83 (2006)a 23/155 (14.8)
Hydronephrosis 8 (5)
Double collecting system 11 (7)
Multicystic dysplasia 1 (0.6)
Renal hypoplasia 1 (0.6)
Solitary kidney 1 (0.6)
Horseshoe kidney 1 (0.6)
Huang et al84 (2008) 112/390 (28.7)
Nephromegaly 46 (11.8)
Isolated hydronephrosis 20 (5.1)
Intermittent hydronephrosis 3 (0.8)
Hydroureter 8 (2.1)
Hydroureter and hydronephrosis 3 (0.8)
Thickened bladder wall 11 (2.8)
Small kidneys 8 (2.1)
Simple ureterocele 5 (1.3)
Double collecting systems 4 (1.0)
Increased echogenicity 3 (0.8)
Horseshoe kidney 1 (0.3)
Montini et al79 (2009) 38/300 (13)
Dilated pelvis, ureter, or pelvis and calyces 12 (4)
Renal swelling or local parenchymal changes 10 (3.3)
Increased bladder wall or pelvic mucosa, thickness 6 (2)
Other 10 (3.3)

a Hospitalized children with UTI.
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age range for this report and forwhom
other factors (eg, voiding and bowel
habits) might have played a role. The
median age of the included children,
however, was not above 3 years in any
of the included studies in which it was
reported. Separate meta-analyses
were subsequently performed for the
subgroup of children who were 2 to 24
months of age. The duration of antimi-
crobial treatment and follow-up moni-
toring ranged from 12 to 48 months.
The antimicrobial agents used were
trimethoprim-sulfamethoxazole (1–2
or 5–10 mg/kg),64,68,69,105 trimethoprim-
sulfamethoxazole or amoxicillin-clavulanic
acid (15 mg/kg),66 trimethoprim-
sulfamethoxazole or nitrofurantoin,67,104 or
trimethoprim-sulfamethoxazole, ce-
fadroxil, or nitrofurantoin.70 Urine col-
lection methods differed among stud-
ies. Bag specimens were reported for
3 studies.64,66,70 In an additional 4 stud-
ies, the description of the urine collec-
tionmethods did not exclude the use of
bag specimens.67,68,104,105 Recurrent UTI
was described as (1) asymptomatic bac-
teriuria (diagnosed through screening
cultures), (2) cystitis, (3) febrile UTI, and
(4) pyelonephritis (diagnosed on the ba-
sis of focal or diffuse uptake on di-

mercaptosuccinic acid scans) in the dif-
ferent articles.

Quality Assessment

The included studies received scores
(from 2 assessors) from 7 to 26 (scale
range: 0–32)with the scoring systemde-
scribed by Downs and Black,6 with a me-
dian score of 16. Score deductions re-
sulted from lack of blinding of patients
(all except 2 studies69,105), lack of blinding
of assessors (all except 2 studies69,105),
limited or no information about patients
lost to follow-up monitoring (3 stud-
ies64,67,104), lack of reporting of adverse
effects (all except 2 studies66,69), and
small sample sizes. The lowest scores, 7
and 12, were received by the 2 abstracts
because of lack of details in the descrip-
tions of the methods.104,105

Antimicrobial Therapy Versus No
Treatment

Overview of Findings
Described here are the results of

several meta-analyses, subdivided ac-
cording to type of recurrence (pyelo-
nephritis versus UTI), degree of VUR
(none to grade V), and patient age. In
summary, antimicrobial prophylaxis
doesnot seemto reducesignificantly the

rates of recurrenceof pyelonephritis, re-
gardless of age or degree of reflux. Al-
though prophylaxis seems to reduce sig-
nificantly but only slightly the risk of UTI
when all formsare included,most of this
effect is attributable to reductions in
rates of cystitis or asymptomatic bacte-
riuria, which would not be expected to
lead to ongoing renal damage.

Recurrence of Pyelonephritis/Febrile
UTI Among All Studied Children With
VUR of Any Grade
Recurrence of pyelonephritis was

reported in 6 of the 8 studies. The study
by Pennesi et al68 presented the results
as recurrence of pyelonephritis, but
recurrence was defined as episodes of
fever or “symptoms of UTI.” When con-
tacted, this author confirmed that all
reported recurrences were charac-
terized by fever above 38.5°C. There-
fore, the article was included in the
meta-analysis. With a random-effects
model, there was no significant dif-
ference in rates of recurrence of py-
elonephritis for children who re-
ceived antimicrobial therapy and
those who did not. This meta-
analysis yielded a RR of 0.77 (95% CI:
0.47–1.24) (Fig 8). Heterogeneity test-

TABLE 10 Studies Included in Meta-analysis

Study Study Sites n Age VUR Grade Antimicrobial Agents Control Follow-up
Period,
mo

Outcome

VUR No
VUR

Craig et al105 (2002) Australia 46 0 0–3 mo I–V TMP-SMX Placebo 36 UTI and renal damage
Craig et al69 (2009) Australia 243 234 0–18 y I–V TMP-SMX Placebo 12 Symptomatic UTI, febrile UTI,

hospitalization, and renal
scarring

Garin et al67 (2006) Chile, Spain,
United States

113 105 3 mo to 18 y 0–III TMP-SMX/
nitrofurantoin

No treatment 12 Asymptomatic UTI, cystitis,
pyelonephritis, and renal
scarring

Brandström et al70

(2010)
Sweden 203 0 1–2 y III–IV TMP-SMX/cefadroxil,

nitrofurantoin
No treatment 48 Febrile UTI, reflux status,

and renal scarring
Montini et al66 (2008) Italy 128 210 2 mo to 7 y 0–III TMP-SMX/amoxicillin-

clavulanate
No treatment 12 Febrile UTI and renal

scarring
Pennesi et al68 (2008) Italy 100 0 0–30 mo II–IV TMP-SMX No treatment 48 UTI and renal scarring
Reddy et al104 (1997) United States 29 0 1–10 y I–V TMP-SMX/

nitrofurantoin
No treatment 24 UTI, progression of disease,

need for surgery,
parental compliance

Roussey-Kesler et al64

(2008)
France 225 0 1–36 m I–III TMP-SMX No treatment 18 Febrile and afebrile UTI

TMP-SMX indicates trimethoprim-sulfamethoxazole.
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ing results were significant (P � .04),
which indicated statistical heteroge-
neity between studies.

Recurrence of Pyelonephritis/
Febrile UTI Among Children of All
Ages Without VUR
There was no significant difference

in rates of recurrence of pyelonephri-
tis for children without VUR who re-
ceived antimicrobial therapy and
thosewho did not. With random-effects
modeling, the meta-analysis yielded a
RR of 0.62 (95% CI: 0.30–1.27) (Fig 9).
Heterogeneity testing results were not
significant (P � .39). Because no dif-
ference was detected with a random-
effects model and there was no statis-
tical heterogeneity in this analysis,
analysis also was conducted with a
fixed-effects model. With fixed-effects
modeling, the meta-analysis yielded a
RR of 0.61 (95% CI: 0.31–1.23).

Recurrence of Pyelonephritis/Febrile
UTI Among Children of All Ages With
VUR, According to Grade
Table 11 summarizes the results of

separate meta-analyses of subpopula-

tions from each study with different
grades of VUR. None of those analyses
showed a statistically significant dif-
ference in rates of recurrence with
random- or fixed-effects modeling.
Random-effects modeling results are
presented.

Recurrence of Pyelonephritis/Febrile
UTI Among Children 2 to 24 Months of
Age With VUR of Any Grade

There was no significant differ-
ence in rates of recurrence of pyelo-
nephritis for children 2 to 24 months
of age with VUR who received antimi-
crobial agents and those who did
not. With random-effects modeling,
the meta-analysis yielded a RR of 0.78

(95% CI: 0.48 –1.26) (Fig 10). Hetero-
geneity testing results were not signif-
icant (P� .07). With fixed-effects mod-
eling, the meta-analysis yielded a RR of
0.79 (95% CI: 0.58–1.07). Heterogeneity
testing results were not significant
(P� .07).

Recurrence of Pyelonephritis/Febrile
UTI Among Children 2 to 24 Months of
Age With No VUR
There was no significant difference

in rates of recurrence of pyelonephri-
tis for children 2 to 24 months of age
without VUR who received antimicro-
bial agents and those who did not. With
random-effects modeling, the meta-
analysis yielded a RR of 0.55 (95% CI:

FIGURE 8
Combined estimates of the effect of antimicrobial prophylaxis on prevention of pyelonephritis in children with VUR, from random-effects modeling. RRs and
95% CIs are shown. M-H indicates Mantel-Haenszel.

FIGURE 9
Combined estimates of the effect of antimicrobial prophylaxis on prevention of pyelonephritis in children without VUR, from random-effects modeling. RRs
and 95% CIs are shown. M-H indicates Mantel-Haenszel.

TABLE 11 Combined Estimates of Effect of Antimicrobial Prophylaxis on Prevention of
Pyelonephritis for All Children According to Grade of VUR

VUR Grade No. of Children No. of Studies RR (95% CI)a

0 549 3 0.62 (0.30–1.27)
I–II 455 5 0.94 (0.49–1.80)
III 347 6 0.74 (0.42–1.29)
IV 122 3 0.69 (0.39–1.20)
V 5 1 0.40 (0.08–1.90)

a From random-effects model.
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0.15–2.08) (Fig 11). Heterogeneity test-
ing results were not significant (P �
.25). With fixed-effects modeling, the
meta-analysis yielded a RR of 0.48 (95%
CI: 0.18–1.27). Heterogeneity testing
results were not significant (P� .25).

Recurrence of Pyelonephritis/Febrile
UTI Among Children 2 to 24 Months of
Age According to Grade of VUR
When results were analyzed ac-

cording to VUR grade, therewas no sig-
nificant difference in rates of recur-
rence of pyelonephritis for children 2
to 24 months of age who received anti-
microbial agents and those who did
not in any of the analyses, with

random- or fixed-effects modeling. Re-
sults of random-effects modeling are
presented in Figs 12 through 16. Heter-
ogeneity testing results were not sig-
nificant in any of the analyses.

Recurrence of Any Type of UTI Among
Children of All AgesWith VUR of Any Grade
In this meta-analysis, in which the 2

published abstracts that never re-
sulted in published articles were in-
cluded, there was a statistically signif-
icant difference in rates of recurrence
of any type of UTI for children with VUR
who received antimicrobial agents and
thosewho did not. With random-effects
modeling, the meta-analysis yielded a

RR of 0.70 (95% CI: 0.51–0.96) (Fig 17).
Heterogeneity testing results were not
significant (P� .20).
The inclusion of the published ab-

stracts104,105 in these meta-analyses
can be criticized, because the investi-
gators in those studies enrolled all
children with VUR and not just those
who had been diagnosed as having UTI;
therefore, recurrent UTIs were not mea-
sured. With exclusion of the 2 abstracts
fromthemeta-analyses forpreventionof
anyUTI, the RRwith random-effectsmod-
eling would be 0.73 (95% CI: 0.53–1.01).
Heterogeneity testing results were not
significant (P� .16).

FIGURE 10
Combined estimates of the effect of antimicrobial prophylaxis on prevention of pyelonephritis in children 2 to 24 months of age with any grade of VUR, from
random-effects modeling. RRs and 95% CIs are shown. M-H indicates Mantel-Haenszel.

FIGURE 11
Combined estimates of the effect of antimicrobial prophylaxis on prevention of pyelonephritis in children 2 to 24 months of age without VUR, from
random-effects modeling. RRs and 95% CIs are shown. M-H indicates Mantel-Haenszel.

FIGURE 12
Combined estimates of the effect of antimicrobial prophylaxis on prevention of pyelonephritis in children 2 to 24 months of age with grade I VUR, from
random-effects modeling. RRs and 95% CIs are shown. M-H indicates Mantel-Haenszel.
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Recurrence of Any Type of UTI
Among Children of All Ages Without
VUR
There was no significant difference

in rates of recurrence of any type of UTI
for children without VUR who received

antimicrobial agents and those who
did not. With random-effects modeling,
the meta-analysis yielded a RR of 0.72
(95% CI: 0.43–1.20) (Fig 18). Heteroge-
neity testing results were not signifi-
cant (P� .37).

Effect on Studies of Inclusion of Bag
Specimens
With the exception of the study by

Craig et al,69 no studies reported that
bag urine specimens were excluded.
The inclusion of such specimens might

FIGURE 13
Combined estimates of the effect of antimicrobial prophylaxis on prevention of pyelonephritis in children 2 to 24 months of age with grade II VUR, from
random-effects modeling. RRs and 95% CIs are shown. M-H indicates Mantel-Haenszel.

FIGURE 14
Combined estimates of the effect of antimicrobial prophylaxis on prevention of pyelonephritis in children 2 to 24 months of age with grade III VUR, from
random-effects modeling. RRs and 95% CIs are shown. M-H indicates Mantel-Haenszel.

FIGURE 15
Combined estimates of the effect of antimicrobial prophylaxis on prevention of pyelonephritis in children 2 to 24 months of age with grade IV VUR, from
random-effects modeling. RRs and 95% CIs are shown. M-H indicates Mantel-Haenszel.

FIGURE 16
Estimate of the effect of antimicrobial prophylaxis on prevention of pyelonephritis in children 2 to 24 months of age with grade V VUR, from random-effects
modeling. RRs and 95% CIs are shown. M-H indicates Mantel-Haenszel.
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have resulted in increased numbers of
false-positive urine culture results in
both the antimicrobial prophylaxis and
control groups, yielding a bias toward
the null hypothesis in those studies.

Results of Excluded Study

The study by Lee et al65 was excluded
from the meta-analysis because it
compared antimicrobial prophylaxis
with probiotic treatment. A total of 120
children 13 to 36 months of age with a
history of UTI and VUR of grade I to V
who had been receiving trimethoprim-
sulfamethoxazole once daily for 1 year
were again assessed for VUR; if VUR
persisted, then children were as-
signed randomly either to continue to
receive trimethoprim-sulfamethoxazole or
to receive Lactobacillus acidophilus
twice daily for 1 additional year. The
study showed no statistical difference
in recurrent UTI rates between the 2
groups during the second year of
follow-up monitoring.

Antimicrobial Prophylaxis and
Antimicrobial Resistance

The antimicrobial resistance patterns of
the pathogens isolated during UTI recur-
rences were assessed in 5 of the RCTs
included in themeta-analyses.64,66,68–70 All
authors concluded that UTI recur-
rences with antimicrobial-resistant
bacteria were more common in the
groups of children assigned randomly
to receive antimicrobial prophylaxis. In
the placebo/surveillance groups, the
proportions of resistant bacteria ranged
from 0% to 39%; in the antimicrobial pro-
phylaxis groups, the proportions of resis-
tant bacteria ranged from 53% to 100%.
Theseresultsaresupportedbyotherstud-
ies in which antimicrobial prophylaxis has
been shown to promote resistant
organisms.106,107

Surgical Intervention Versus
Antimicrobial Prophylaxis

Data on the effectiveness of surgical
interventions for VUR are quite limited.

To date, only 1 RCT has compared sur-
gical intervention (only endoscopic
therapy) for VUR with placebo treat-
ment.70 In that study, there was a sta-
tistically significant difference in the
rates of recurrence of febrile UTI for
girls treated with endoscopic therapy
and those under surveillance (10 of 43
vs 24 of 42 girls; P � .0014). No such
difference was noted among boys, for
whom the results trended in the oppo-
site direction (4 of 23 vs 1 of 26 boys). A
meta-analysis examined the outcomes
of UTIs and febrile UTIs in children as-
signed randomly to either reflux cor-
rection plus antimicrobial therapy or
antimicrobial therapy alone.108 By 2
years, the authors found no significant
reduction in the risk of UTI in the sur-
gery plus antimicrobial therapy group,
compared with the antimicrobial
therapy-only group (4 studies; RR: 1.07
[95% CI: 0.55–2.09]). The frequency of
febrile UTIs was reported in only 2
studies. Children in the surgery plus

FIGURE 17
Combined estimates of the effect of antimicrobial prophylaxis on prevention of any UTI in childrenwith any grade of VUR, from random-effectsmodeling. RRs
and 95% CIs are shown. M-H indicates Mantel-Haenszel.

FIGURE 18
Combined estimates of the effect of antimicrobial prophylaxis on prevention of any UTI in children without VUR, from random-effects modeling. RRs and 95%
CIs are shown. M-H indicates Mantel-Haenszel.
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antimicrobial therapy group had sig-
nificantly fewer febrileUTIs thandidchil-
dren in the antimicrobial therapy-only
group between 0 and 5 years after inter-
vention (RR: 0.43 [95% CI: 0.27–0.70]). Al-
though there may be some promise in
endoscopic interventions for children
with VUR, to date there are insufficient
data to show whether and for whom
such interventions may be helpful.

Long-term Consequences of VUR

The link between VUR discovered after
the first UTI and subsequent hyperten-
sion and end-stage renal disease re-
mains tenuous at best. There have been
no longitudinal studies monitoring chil-
dren long enough to quantify these out-
comes. Retrospective studies evaluated
highly selected populations, and their
findings might not apply to otherwise
healthy children with a first UTI.109–112

Ecologic data from Australia demon-
strated no changes in the rates of hy-
pertension and renal failure since the
widespread introduction of antimicrobial
prophylaxis and ureteric reimplantation
surgery for VUR in the 1960s.113

DISCUSSION

Review of the evidence regarding diag-
nosis and management of UTIs in 2- to
24-month-old children yields the fol-
lowing. First, the prevalence of UTI in
febrile infants remains about the
same, at �5%. Studies have provided
demographic features (age, race, and
gender) and clinical characteristics
(height and duration of fever, other
causes of fever, and circumcision) that
can help clinicians identify febrile in-
fantswhose low risk of UTI obviates the
need for further evaluation.

Among children who do not receive im-
mediate antimicrobial therapy, UTI can
be ruled out on the basis of completely
negative urinalysis results. For this
purpose, enhanced urinalysis is pref-
erable. However, facilities for urinemi-
croscopy with counting chambers and
Gram staining may not be available in

all settings. A urine reagent strip with
negative nitrite and leukocyte esterase
reaction results is sufficient to rule out
UTI if the pretest risk is moderate
(�5%). Diagnosis of UTI is best
achieved with a combination of culture
and urinalysis. Cultures of urine col-
lected through catheterization, com-
pared with SPA, are nearly as sensitive
and specific but have higher success
rates and theprocess is less painful. Cul-
tures of urine collected in bags have un-
acceptably high false-positive rates.

The previous guideline recommended
VCUG after the first UTI for children be-
tween 2 and 24months of age. The ratio-
nale for this recommendation was that
antimicrobial prophylaxis among chil-
dren with VUR could reduce subsequent
episodes of pyelonephritis and addi-
tional renal scarring. However, evidence
does not support antimicrobial prophy-
laxis to prevent UTI when VUR is found
through VCUG. The only statistically sig-
nificant effect of antimicrobial prophy-
laxis was in preventing UTI that included
cystitis and asymptomatic bacteriuria.
Statistically significant differences in the
rates of febrile UTI or pyelonephritis
were not seen. Moreover, VCUG is one of
the most uncomfortable radiologic pro-
cedures performed with children.114–116

Even if additional studieswere to show a
statistically significant effect of prophy-
laxis in preventing pyelonephritis, our
point estimates suggest that the RR
would be�0.80, corresponding to a re-
duction in RR of 20%. If we take into ac-
count the prevalence of VUR, the risk of
recurrent UTI in those children, and this
modest potential effect, we can deter-
mine that�100 children would need to
undergo VCUG for prevention of 1 UTI in
the first year. Even more striking is the
fact that the evidence of benefit is the
same (or better) for children with no
VUR, which makes the benefit of VCUG
more dubious. Taken in light of the mar-
ginal cost-effectiveness of the procedure
found under the more-optimistic as-

sumptions in the 1999 technical report,
these data argue against VCUG after the
first UTI. VCUG after a second or third UTI
would have a higher yield of higher
grades of reflux, but the optimal care for
infants with higher-grade reflux is still
not clear. Ultrasonography of the kid-
neys, ureters, and bladder after a first
UTI has poor sensitivity and only a mod-
est yield of “actionable” findings. How-
ever, the procedure is less invasive, less
uncomfortable, and less risky (in terms
of radiation) than is VCUG.

There is a significant risk of renal scar-
ring among children with febrile UTI,
and some evidence suggests that early
antimicrobial treatment mitigates that
risk. It seems prudent to recommend
early evaluation (in the 24- to 48-hour
time frame) of subsequent fevers and
prompt treatment of UTI to minimize
subsequent renal scarring.
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The New American Academy of Pediatrics Urinary
Tract Infection Guideline

This issue of Pediatrics includes a long-awaited update1 of the Ameri-
can Academy of Pediatrics (AAP) 1999 urinary tract infection (UTI) prac-
tice parameter.2 The new guideline is accompanied by a technical re-
port3 that provides a comprehensive literature review and also a new
meta-analysis, for which the authors obtained individual-level data
from investigators. The result is an exceptionally evidence-based
guideline that differs in important ways from the 1999 guideline and
sets a high standard for transparency and scholarship.

The guideline and technical report address a logical sequence of ques-
tions that arise clinically, including (1) Which children should have
their urine tested? (2) How should the sample be obtained? (3) How
should UTIs be treated? (4) What imaging and follow-up are recom-
mended after a diagnosis of UTI? and (5) How should children be fol-
lowed after a UTI has been diagnosed? I will follow that same sequence
in this commentary. I will mention some important areas of agreement
and make other suggestions when I believe alternative recommenda-
tions are supported by available evidence.

WHICH CHILDREN SHOULD HAVE THEIR URINE TESTED?

Unlike the 1999 practice parameter, which recommended urine testing
for all children aged 2 months to 2 years with unexplained fever,2 the
new guideline recommends selective urine testing based on the prior
probability of UTI, which is an important improvement. The guideline
and technical report do an admirable job summarizing the main fac-
tors that determine that prior probability (summarized in Table 1 in the
clinical report). This table will help clinicians estimate whether the
probability of UTI is�1% or�2%, values that the authors suggest are
reasonable thresholds for urine testing.

The guideline appropriately states that the threshold probability for
urine testing is not known and that “clinicians will choose a threshold
depending on factors such as their confidence that contact will be
maintained through the illness. . . and comfort with diagnostic uncer-
tainty.” However, the authors assert that this threshold is below 3%,
which indicates that it is worth performing urine tests onmore than 33
febrile children to identify a single UTI. This is puzzling, because the only
study cited to support a specific testing threshold found that 33% of
academicians and 54% of practitioners had a urine culture threshold
higher than 3%.4

An evidence-based urine-testing threshold probability would be based
on the risks and costs of urine testing compared with the benefits of
diagnosing a UTI. These benefits are not known and probably are not
uniform; the younger and sicker an infant is and the longer he or she
has been febrile, the greater the likely benefit of diagnosing and treat-
ing a UTI. Because acute symptoms of most UTIs seem to resolve un-
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eventfully, even without treatment,5,6

some of the impetus for diagnosing
UTIs rests on the belief that doing so
will reduce the risk of renal scarring
and associated sequelae.7 This belief
needs to be proven, and the benefit
quantified, if a urine-testing threshold
is to be evidence-based. Until then,
rather than automatically testing
urine on the basis of the risk factors
and the 1% or 2% threshold suggested
in Table 1, clinicians should continue to
individualize. It seems reasonable, for
example, to defer urine tests on the
large number of febrile infants for
whom, if their parents had called for
advice, we would have estimated their
probability of UTI or other serious ill-
ness to be low enough that they could
be safely initially watched at home.

A potential source of confusion is that
Table 1 lists “absence of another
source of infection” as a risk factor,
and the technical report indicates that
this factor has a likelihood ratio of
�1.4 for UTI. However, the inclusion of
this risk factor in the table is inconsis-
tent with the text of the guideline,
which directs clinicians to assess the
likelihood of UTI in febrile infants with
no apparent source for the fever. If
children with an apparent source for
their fever are included, the use of Ta-
ble 1 could lead to excessive urine test-
ing (eg, among infants with colds). For
example, even using the 2% testing
threshold, according to Table 1 all non-
black uncircumcised boys younger
than 24 months with any fever of any
duration, even with an apparent
source, would need their urine tested. I
doubt that this level of urine testing is
necessary or was intended by the au-
thors of the guideline.

HOW SHOULD THE SAMPLE BE
OBTAINED?

I am glad the new guideline continues
to offer the option of obtaining urine
for urinalyses noninvasively, but I am

not convinced that the bag urine
can never be used for culture. If the
urinalysis is used to select urine for
culture, the prior probability may
sometimes be in a range where the
bag culture will be useful. For example,
the technical report calculates that
“with a prevalence of 5% and specific-
ity of 70%, the positive predictive value
of a positive culture obtained by bag
would be 15%.” However, with the same
5% pretest probability, a positive nitrite
test would raise the probability of UTI to
�75% (using the median sensitivity
[58%] and specificity [99%] in the techni-
cal report). This is high enough to make
the positive culture on bag urine con-
vincing (and perhaps unnecessary).

Although bag urine cultures can lead
to errors, catheterized urine cultures
are not perfect1 and urethral catheter-
ization is painful,8 frightening,9 and
risks introducing infection.10 Fortu-
nately, if other recommendations in
the guideline are followed (including
the elimination of routine voiding cys-
tourethrograms [VCUGs] and outpa-
tient rather than inpatient antimicro-
bial therapy; see below), the adverse
consequences of falsely positive bag
cultures will be markedly attenuated.

HOW SHOULD UTIs BE TREATED?

The guideline recognizes regional vari-
ation in antimicrobial susceptibility
patterns and appropriately suggests
that they dictate the choice of initial
treatment. However, I would adjust the
choice on the basis of the clinical
course rather than on sensitivity test-
ing of the isolated uropathogen, as rec-
ommended in the guideline. At the Uni-
versity of California at San Francisco
we have the option of a “screening”
urine culture, which provides only the
colony count and Gram-stain results
for positive cultures (eg, “105 Gram-
negative rods”). We can later add iden-
tification and sensitivities of the organ-
ism in the rare instances in which

obtaining them is clinically indicated.
Use of screening cultures can lead to
considerable savings, because identifi-
cation of organisms and antimicrobial
susceptibility testing are expensive
and unnecessary in the majority of
cases in which patients are better
within 24 hours of starting treatment.

The guideline and technical report cite
good evidence that oral antimicrobial
treatment is as effective as parenteral
treatment and state that the choice of
route of administration should be
based on “practical considerations.”
However, the examples they cite for
when parenteral antibiotics are rea-
sonable (eg, toxic appearance and in-
ability to retain oral medications)
seem more like clinical than practical
considerations. Given equivalent esti-
mates of efficacy and the dramatic dif-
ferences in cost, the guideline could
have more forcefully recommended
oral treatment in the absence of clini-
cal contraindications.

WHAT IMAGING IS INDICATED
AFTER UTI?

As in the 1999 AAP guideline, the cur-
rent guideline recommends a renal/
bladder ultrasound examination after
a first febrile UTI to rule out anatomic
abnormalities (particularly obstruc-
tion) that warrant further evaluation. Al-
though the yield of this test is low, partic-
ularly if there has been a normal third-
trimester prenatal ultrasound scan, the
estimated 1% to 2% yield of actionable
abnormalities was believed to be suffi-
cient to justify this noninvasive test. This
maybe so, but it is important to note that
it isnot just theyieldofabnormalitiesbut
also the evidence of an advantage of
early detection and cost-effectiveness
that must be considered when deciding
whether an ultrasound scan is indicated
after the first febrile UTI, and this evi-
dence was not reviewed.

The recommendation most dramati-
cally different from the 1999 guideline
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is that a VCUG not be routinely per-
formed after a first febrile UTI. The
main reason for this change is the ac-
cumulation of evidence casting doubt
on the benefit of making a diagnosis of
vesicoureteral reflux (VUR). To put
these data in historical perspective,
operative ureteral reimplantation was
standard treatment for VUR until ran-
domized trials found it to be no better
than prophylactic antibiotics at pre-
venting renal scarring.11–13 Although,
as one commentator put it, “It is psy-
chologically difficult to accept results
that suggest that time-honored meth-
ods that are generally recommended
and applied are of no or doubtful
value,”14 ureteral reimplantation was
gradually replaced with prophylactic
antibiotics as standard treatment for
VUR. This was not because of evidence
of benefit of antibiotics but because
their use was easier and less invasive
than ureteral reimplantation. Finally,
in the last few years, several random-
ized trials have investigated the effi-
cacy of prophylactic antibiotics for
children with reflux and have found lit-
tle, if any, benefit.1,3 Thus, the risks,
costs, and discomfort of the VCUG are
hard to justify, because there is no ev-
idence that patients benefit from hav-
ing their VUR diagnosed.15–18

The recommendation not to perform a
VCUG after the first UTI is consistent
with a guideline published by the

United Kingdom’s National Institute for
Health and Clinical Excellence (NICE).19

However, unlike the AAP, the NICE does
not recommend that VCUGs be per-
formed routinely for recurrent UTIs in
infants older than 6 months, which
makes sense; the arguments against
VCUGs after a first UTI still hold after a
second UTI. The AAP recommendation
to perform a VCUG after the second UTI
is based on the increasing likelihood of
detecting higher grades of reflux in
children with recurrent UTIs and the
belief that detecting grade V reflux is
beneficial. However, the guideline ap-
propriately recognizes that grade V re-
flux is rare and that the benefits of di-
agnosing it are still in some doubt.
Therefore, the guideline suggests that
parent preferences be considered in
making these imaging decisions.

HOW SHOULD CHILDREN BE
FOLLOWED AFTER A UTI HAS BEEN
DIAGNOSED?

The guideline recommends that par-
ents or guardians of children with con-
firmed UTI “seek prompt (ideally within
48 hours) medical evaluation for fu-
ture febrile illnesses to ensure that re-
current infections can be detected and
treated promptly.” As pointed out in
the guideline, parents will ultimately
make the judgment to seek medical
care, and there is room for judgment
here. After-hours or weekend visits
would not generally be required for in-

fants who appear well, and the neces-
sity and urgency of the visit would be
expected to increase with the discom-
fort of the child, the height and dura-
tion of the fever, the absence of an al-
ternative source, and the number of
previous UTIs.

It should be noted that the guideline
does not recommend prophylactic an-
tibiotics to prevent UTI recurrences.
This was a good decision; meta-
analyses3,20 have revealed no signifi-
cant reduction in symptomatic UTI
from such prophylaxis regardless of
whether VUR was present. Even in the
study that showed a benefit,21 the ab-
solute risk reduction for symptomatic
UTI over the 1-year follow-up period
was only �6%, and there was no re-
duction in hospitalizations for UTI or in
renal scarring. Thus, as one colleague
put it, if UTI prophylaxis worked, it
would offer the opportunity to “treat
16 children with antibiotics for a year
to prevent treating one child with anti-
biotics for a week.” (A. R. Schroeder,
MD, written communication, June 24,
2011).

CONCLUSIONS

I salute the authors of the new AAP
UTI guideline and the accompanying
technical report. Both publications
represent a significant advance that
should be helpful to clinicians and
families dealing with this common
problem.

REFERENCES

1. American Academy of Pediatrics, Subcommit-
tee on Urinary Tract Infection, Steering Com-
mittee on Quality Improvement and Manage-
ment. Diagnosis and management of initial
UTIs in febrile infants and children aged 2 to
24 months. Pediatrics. 2011;128(3):595–610

2. American Academy of Pediatrics, Commit-
tee on Quality Improvement, Subcommittee
on Urinary Tract Infection. Practice
parameter: the diagnosis, treatment, and
evaluation of the initial urinary tract infec-
tion in febrile infants and young children
[published corrections appear in Pediat-
rics. 1999;103(5 pt 1):1052 and Pediatrics.

1999;104(1 pt 1):118]. Pediatrics. 1999;
103(4 pt 1):843–852

3. American Academy of Pediatrics, Subcom-
mittee on Urinary Tract Infection, Steering
Committee on Quality Improvement and
Management. The diagnosis and manage-
ment of the initial urinary tract infection in
febrile infants and young children. Pediat-
rics. 2011;128(3). Available at: www.
pediatrics.org/cgi/content/full/128/3/e749

4. Roberts KB, Charney E, Sweren RJ, et al. Uri-
nary tract infection in infants with unex-
plained fever: a collaborative study. J Pedi-
atr. 1983;103(6):864–867

5. Newman TB, Bernzweig JA, Takayama JI,
Finch SA, Wasserman RC, Pantell RH. Urine
testing and urinary tract infections in fe-
brile infants seen in office settings: the Pe-
diatric Research in Office Settings’ Febrile
Infant Study. Arch Pediatr Adolesc Med.
2002;156(1):44–54

6. Craig JC, Williams GJ, Jones M, et al. The
accuracy of clinical symptoms and signs for
the diagnosis of serious bacterial infection
in young febrile children: prospective co-
hort study of 15 781 febrile illnesses. BMJ.
2010;340:c1594

7. Roberts KB. Urinary tract infections in

574 NEWMAN

http://www.pediatrics.org/cgi/content/full/128/3/e749
http://www.pediatrics.org/cgi/content/full/128/3/e749


436 SECTION 1/CLINICAL PRACTICE GUIDELINES

young febrile infants: is selective testing ac-
ceptable? Arch Pediatr Adolesc Med. 2002;
156(1):6–7

8. Mularoni PP, Cohen LL, DeGuzman M,
Mennuti-Washburn J, Greenwald M, Simon
HK. A randomized clinical trial of lidocaine
gel for reducing infant distress during ure-
thral catheterization. Pediatr Emerg Care.
2009;25(7):439–443

9. Merritt KA, Ornstein PA, Spicker B. Chil-
dren’s memory for a salient medical
procedure: implications for testimony. Pe-
diatrics. 1994;94(1):17–23

10. Lohr JA, Downs SM, Dudley S, Donowitz LG.
Hospital-acquired urinary tract infections
in the pediatric patient: a prospective study.
Pediatr Infect Dis J. 1994;13(1):8–12

11. Birmingham Reflux Study Group. Prospec-
tive trial of operative versus non-operative
treatment of severe vesicoureteric reflux in
children: five years’ observation. Br Med J
(Clin Res Ed). 1987;295(6592):237–241

12. Weiss R, Duckett J, Spitzer A. Results of a
randomized clinical trial of medical versus

surgical management of infants and chil-
dren with grades III and IV primary vesi-
coureteral reflux (United States). The Inter-
national Reflux Study in Children. J Urol.
1992;148(5 pt 2):1667–1673

13. Smellie JM, Tamminen-Mobius T, Olbing H,
et al. Five-year study of medical or surgical
treatment in children with severe reflux: ra-
diological renal findings. The International
Reflux Study in Children. Pediatr Nephrol.
1992;6(3):223–230

14. Winberg J. Management of primary vesico-
ureteric reflux in children: operation inef-
fective in preventing progressive renal
damage. Infection. 1994;22(suppl 1):S4–S7

15. Ortigas A, Cunningham A. Three facts to
know before you order a VCUG. Contemp Pe-
diatr. 1997;14(9):69–79

16. Craig JC, Irwig LM, Knight JF, Roy LP. Does
treatment of vesicoureteric reflux in child-
hood prevent end-stage renal disease at-
tributable to reflux nephropathy? Pediat-
rics. 2000;105(6):1236–1241

17. Verrier Jones K. Time to review the value of

imaging after urinary tract infection in in-
fants. Arch Dis Child. 2005;90(7):663–664

18. Newman TB.Much pain, little gain from void-
ing cystourethrograms after urinary tract
infection. Pediatrics. 2006;118(5):2251

19. National Collaborating Centre for Women’s
and Children’s Health. Urinary Tract Infec-
tion in Children: Diagnosis, Treatment and
Long-term Management. National Institute
for Health and Clinical Excellence Clinical
Guideline. London, United Kingdom: RCOG
Press; 2007

20. Dai B, Liu Y, Jia J, Mei C. Long-term antibiot-
ics for the prevention of recurrent urinary
tract infection in children: a systematic re-
view and meta-analysis. Arch Dis Child.
2010;95(7):499–508

21. Craig JC, Simpson JM, Williams GJ, et al;
Prevention of Recurrent Urinary Tract Infec-
tion in Children With Vesicoureteric Reflux
and Normal Renal Tracts (PRIVENT) Investi-
gators. Antibiotic prophylaxis and recur-
rent urinary tract infection in children. N
Engl J Med. 2009;361(18):1748–1759

HEALTH AND HEALING THROUGH A GREEN THUMB: While the summer is coming
to an end, there is still ample time to get outside, enjoy the warm weather, and
work in the garden. While gardening can yield flowers and produce, using your
green thumb may improve your overall health. According to CNN.com (Health:
July 8, 2011), gardening has been linked to decreased stress and depression,
slowed dementia progression, and improved nutrient intake. Researchers in
the Netherlands found that compared to those who read a book, individuals who
garden after a stress-inducing task reported having better moods and show
decreased cortisol levels. In addition, Norwegian researchers report that the
novelty of gardening is powerful enough to decrease depressive symptoms in
thosewithmood disorders. Research from the University of Colorado at Boulder
adds that gardening leads to increased serotonin levels, likely contributing to
the mood improvements in depressed individuals. Gardening, however, does
more than just improve mood. It is a unique and easy-to-maintain form of
exercise. Current research indicates that the mix of physical and mental exer-
cise gardening providesmay lower a person’s risk of developing dementia. And,
lastly, growing your own fruits and vegetables is linked to an increase in nutri-
ent intake. So, what is keeping us all from taking advantage of these gardening
benefits? Time pressures, the limited availability of yard space, and the ex-
penses that go alongwithmaintaining the yard and gardenmaymake it difficult
to engage in this hobby. However, with all of the benefits, it might be worthwhile
to make getting outside and planting a priority!

Noted by LHC, BS
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Urinary Tract Infection: Clinical Practice Guideline for 
the Diagnosis and Management of the Initial UTI in 
Febrile Infants and Children 2 to 24 Months

Action Statement 1
If a clinician decides that a febrile infant with no apparent 
source for the fever requires antimicrobial therapy to be 
administered because of ill appearance or another press-
ing reason, the clinician should ensure that a urine speci-
men is obtained for both culture and urinalysis before an 
antimicrobial agent is administered; the specimen needs 
to be obtained through catheterization or SPA, because the 
diagnosis of UTI cannot be established reliably through 
culture of urine collected in a bag (evidence quality: A; 
strong recommendation).

Action Statement 2
If a clinician assesses a febrile infant with no apparent 
source for the fever as not being so ill as to require imme-
diate antimicrobial therapy, then the clinician should 
assess the likelihood of UTI (see below for how to assess 
likelihood). 

Action Statement 2a
If the clinician determines the febrile infant to have a low 
likelihood of UTI (see text), then clinical follow-up moni-
toring without testing is sufficient (evidence quality: A; 
strong recommendation). 

Action Statement 2b
If the clinician determines that the febrile infant is not 
in a low-risk group (see below), then there are 2 choices 
(evidence quality: A; strong recommendation). Option 1 
is to obtain a urine specimen through catheterization or 
SPA for culture and urinalysis. Option 2 is to obtain a 
urine specimen through the most convenient means and 
to perform a urinalysis. If the urinalysis results suggest 
a UTI (positive leukocyte esterase test results or nitrite 
test or microscopic analysis results positive for leukocytes 
or bacteria), then a urine specimen should be obtained 
through catheterization or SPA and cultured; if urinalysis 
of fresh (<1 hour since void) urine yields negative leuko-
cyte esterase and nitrite test results, then it is reasonable 
to monitor the clinical course without initiating antimicro-
bial therapy, recognizing that negative urinalysis results 
do not rule out a UTI with certainty.

Action Statement 3
To establish the diagnosis of UTI, clinicians should require 
both urinalysis results that suggest infection (pyuria and/
or bacteriuria) and the presence of at least 50 000 colony-
forming units (CFUs) per mL of a uropathogen cultured 
from a urine specimen obtained through catheterization 
or SPA (evidence quality: C; recommendation).

Action Statement 4a
When initiating treatment, the clinician should base the 
choice of route of administration on practical consid-
erations. Initiating treatment orally or parenterally is 
equally efficacious. The clinician should base the choice of 
agent on local antimicrobial sensitivity patterns (if avail-
able) and should adjust the choice according to sensitivity 
testing of the isolated uropathogen (evidence quality: A; 
strong recommendation). 

Action Statement 4b
The clinician should choose 7 to 14 days as the duration of 
antimicrobial therapy (evidence quality: B; recommendation).

Action Statement 5
Febrile infants with UTIs should undergo renal and blad-
der ultrasonography (RBUS) (evidence quality: C; recom-
mendation).

Action Statement 6a
VCUG should not be performed routinely after the first 
febrile UTI; VCUG is indicated if RBUS reveals hydro-
nephrosis, scarring, or other findings that would suggest 
either high-grade VUR or obstructive uropathy, as well as 
in other atypical or complex clinical circumstances (evi-
dence quality B; recommendation). 

Action Statement 6b
Further evaluation should be conducted if there is a recur-
rence of febrile UTI (evidence quality: X; recommendation).

Action Statement 7
After confirmation of UTI, the clinician should instruct 
parents or guardians to seek prompt medical evalua-
tion (ideally within 48 hours) for future febrile illnesses, 
to ensure that recurrent infections can be detected and 
treated promptly (evidence quality: C; recommendation).

Urinary Tract Infection Clinical Practice Guideline Quick 
Reference Tools

• Action Statement Summary
 — Urinary Tract Infection: Clinical Practice Guideline for the Diagnosis and Management  
of the Initial UTI in Febrile Infants and Children 2 to 24 Months

• ICD-9-CM/ICD-10-CM Coding Quick Reference for Urinary Tract Infection
• AAP Patient Education Handout

 — Urinary Tract Infections in Young Children

Action Statement Summary
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Coding Quick Reference for Urinary Tract Infection

ICD-9-CM ICD-10-CM

599.0   Urinary tract infection, site not 
 specified

N39.0   Urinary tract infection, site not 
 specified

771.82  Urinary tract infection, newborn P39.3  Neonatal urinary tract infection
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Urinary Tract Infections  
in Young Children

Urinary tract infections (UTIs) are common in young children. These infections 
can lead to serious health problems. UTIs may go untreated because the 
symptoms may not be obvious to the child or the parents. The following is 
information from the American Academy of Pediatrics about UTIs—what they 
are, how children get them, and how they are treated.

The urinary tract
The urinary tract makes and stores urine. It is made up of the kidneys, ureters, 
bladder, and urethra (see illustration on the next page). The kidneys produce 
urine. Urine travels from the kidneys down 2 narrow tubes called the ureters 
to the bladder. The bladder is a thin muscular bag that stores urine until it is 
time to empty urine out of the body. When it is time to empty the bladder, a 
muscle at the bottom of the bladder relaxes. Urine then flows out of the body 
through a tube called the urethra. The opening of the urethra is at the end of 
the penis in boys and above the vaginal opening in girls. 

Urinary tract infections
Normal urine has no germs (bacteria). However, bacteria can get into the 
urinary tract from 2 sources: (1) the skin around the rectum and genitals 
and (2) the bloodstream from other parts of the body. Bacteria may cause 
infections in any or all parts of the urinary tract, including the following:

Urethra (called urethritis)
Bladder (called cystitis)
Kidneys (called pyelonephritis)

 UTIs are common in infants and young children. The frequency of UTIs 
in girls is much greater than in boys. About 3% of girls and 1% of boys will 
have a UTI by 11 years of age. A young child with a high fever and no other 
symptoms has a 1 in 20 chance of having a UTI. Uncircumcised boys have 
more UTIs than those who have been circumcised. 

Symptoms
Symptoms of UTIs may include the following:

Fever
Pain or burning during urination
Need to urinate more often, or difficulty getting urine out
Urgent need to urinate, or wetting of underwear or bedding by a child who 
knows how to use the toilet
Vomiting, refusal to eat
Abdominal pain
Side or back pain
Foul-smelling urine
Cloudy or bloody urine
Unexplained and persistent irritability in an infant
Poor growth in an infant

•
•
•

•
•
•
•

•
•
•
•
•
•
•

Diagnosis
If your child has symptoms of a UTI, your child’s doctor will do the following: 

Ask about your child’s symptoms. 
Ask about any family history of urinary tract problems.
Ask about what your child has been eating and drinking. 
Examine your child.
Get a urine sample from your child.

 Your child’s doctor will need to test your child’s urine to see if there are 
bacteria or other abnormalities. 

Ways urine is collected
Urine must be collected and analyzed to determine if there is a bacterial 
infection. Older children are asked to urinate into a container. 
 There are 3 ways to collect urine from a young child:

The preferred method is to place a small tube, called a catheter, through 
the urethra into the bladder. Urine flows through the tube into a special 
urine container. 
Another method is to insert a needle through the skin of the lower abdo-
men to draw urine from the bladder. This is called needle aspiration.
If your child is very young or not yet toilet trained, the child’s doctor may 
place a plastic bag over the genitals to collect the urine. Since bacteria 
on the skin can contaminate the urine and give a false test result, this 
method is used only to screen for infection. If an infection seems to be 
present, the doctor will need to collect urine through 1 of the first 2 
methods in order to determine if bacteria are present.

 Your child’s doctor will discuss with you the best way to collect your child’s 
urine. 

Treatment
UTIs are treated with antibiotics. The way your child receives the antibiotic 
depends on the severity and type of infection. Antibiotics are usually given by 
mouth, as liquid or pills. If your child has a fever or is vomiting and is unable 
to keep fluids down, the antibiotics may be put directly into a vein or injected 
into a muscle.
 UTIs need to be treated right away to

Get rid of the infection.
Prevent the spread of the infection outside of the urinary tract.
Reduce the chances of kidney damage.

 Infants and young children with UTIs usually need to take antibiotics for 
7 to 14 days, sometimes longer. Make sure your child takes all the medicine 
your child’s doctor prescribes. Do not stop giving your child the medicine until 
the child’s doctor says the treatment is finished, even if your child feels better. 
UTIs can return if not fully treated. 

•
•
•
•
•

1.

2.

3.

•
•
•



Follow-up
If the UTI occurs early in life, your child’s doctor will probably want to make 
sure the urinary tract is normal with a kidney and bladder ultrasound. This test 
uses sound waves to examine the bladder and kidneys.
 In addition, your child’s doctor may want to make sure that the urinary 
tract is functioning normally and is free of any damage. Several tests are 
available to do this, including the following: 

Voiding cystourethrogram (VCUG). A catheter is placed into the urethra and 
the bladder is filled with a liquid that can be seen on x-rays. This test shows 
whether the urine is flowing back from the bladder toward the kidneys instead 
of all of it coming out through the urethra as it should.

Nuclear scans. Radioactive material is injected into a vein to see if the 
kidneys are normal. There are many kinds of nuclear scans, each giving 
different information about the kidneys and bladder. The radioactive material 
gives no more radiation than any other kind of x-ray.

Remember
UTIs are common and most are easy to treat. Early diagnosis and prompt 
treatment are important because untreated or repeated infections can cause 
long-term medical problems. Children who have had one UTI are more likely 
to have another. Be sure to see your child’s doctor early if your child has had 
a UTI in the past and has fever. Talk with your child’s doctor if you suspect that 
your child might have a UTI.

The information contained in this publication should not be used as a substitute for the medical care and advice 
of your pediatrician. There may be variations in treatment that your pediatrician may recommend based on 
individual facts and circumstances.

The Urinary Tract

From your doctor
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Endorsed Clinical 
Practice Guidelines

The American Academy of Pediatrics endorses 
and accepts as its policy the following 
guidelines from other organizations.
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AUTISM
Screening and Diagnosis of Autism
Quality Standards Subcommittee of the American Academy of 

Neurology and the Child Neurology Society
ABSTRACT. Autism is a common disorder of childhood, 
affecting 1 in 500 children. Yet, it often remains unrec-
ognized and undiagnosed until or after late preschool 
age because appropriate tools for routine developmen-
tal screening and screening specifically for autism have 
not been available. Early identification of children with 
autism and intensive, early intervention during the tod-
dler and preschool years improves outcome for most 
young children with autism. This practice parameter 
reviews the available empirical evidence and gives spe-
cific recommendations for the identification of children 
with autism. This approach requires a dual process: 1) 
routine developmental surveillance and screening spe-
cifically for autism to be performed on all children to first 
identify those at risk for any type of atypical development, 
and to identify those specifically at risk for autism; and 2) 
to diagnose and evaluate autism, to differentiate autism 
from other developmental disorders. (8/00)

CEREBRAL PALSY
Diagnostic Assessment of the Child With Cerebral Palsy
Quality Standards Subcommittee of the American Academy  

of Neurology and the Practice Committee of the Child 
Neurology Society

ABSTRACT. Objective. The Quality Standards Subcom-
mittee of the American Academy of Neurology and 
the Practice Com mittee of the Child Neurology Society 
develop practice parameters as strategies for patient man-
agement based on analysis of evidence. For this parameter 
the authors reviewed available evidence on the assess-
ment of a child suspected of having cerebral palsy (CP), a 
nonprogressive disorder of posture or movement due to a 
lesion of the developing brain. 
Methods. Relevant literature was reviewed, abstracted, 
and classified. Recommendations were based on a four-
tiered scheme of evidence classification. 
Results. CP is a common problem, occurring in about 2  
to 2.5 per 1,000 live births. In order to establish that a  
brain abnormality exists in children with CP that may, 
in turn, suggest an etiology and prognosis, neuroimag-
ing is recommended with MRI preferred to CT (Level A). 
Metabolic and genetic studies should not be routinely 
obtained in the evaluation of the child with CP (Level B). 
If the clinical history or findings on neuroimaging do not 
determine a specific structural abnormality or if there are 
additional and atypical features in the history or clini-
cal examination, metabolic and genetic testing should be 
considered (Level C). Detection of a brain malformation 
in a child with CP warrants consideration of an underly-
ing genetic or metabolic etiology. Because the incidence 
of cerebral infarction is high in children with hemiplegic 
CP, diagnostic testing for coagulation disorders should be 
considered (Level B). However, there is insufficient evi-
dence at present to be precise as to what studies should 
be ordered. An EEG is not recommended unless there 

are  features suggestive of epilepsy or a specific epileptic 
 syndrome (Level A). Because children with CP may have 
associated deficits of mental retardation, ophthalmologic 
and hearing impairments, speech and language disorders, 
and oral-motor dysfunction, screening for these condi-
tions should be part of the initial assessment (Level A). 
Conclusions. Neuroimaging results in children with CP 
are commonly abnormal and may help determine the 
 etiology. Screening for associated conditions is warranted 
as part of the initial evaluation. (3/04)

COMMUNITY-ACQUIRED PNEUMONIA
The Management of Community-Acquired Pneumonia 
(CAP) in Infants and Children Older Than 3 Months of 
Age
Pediatric Infectious Diseases Society and Infectious Diseases 

Society of America 
ABSTRACT. Evidenced-based guidelines for management 
of infants and children with community-acquired pneu-
monia (CAP) were prepared by an expert panel compris-
ing clinicians and investigators representing community 
pediatrics, public health, and the pediatric specialties 
of critical care, emergency medicine, hospital medicine, 
infectious diseases, pulmonology, and surgery. These 
guidelines are intended for use by primary care and sub-
specialty providers responsible for the management of 
otherwise healthy infants and children with CAP in both 
outpatient and inpatient settings. Site-of-care manage-
ment, diagnosis, antimicrobial and adjunctive surgical 
therapy, and prevention are discussed. Areas that warrant 
future investigations are also highlighted. (10/11)

CONGENITAL ADRENAL HYPERPLASIA
Congenital Adrenal Hyperplasia Due to Steroid 21- 
hydroxylase Deficiency: An Endocrine Society Clinical 
Practice Guideline
The Endocrine Society
CONCLUSIONS. We recommend universal newborn 
screening for severe steroid 21-hydroxylase deficiency 
followed by confirmatory tests. We recommend that 
prenatal treatment of CAH continue to be regarded as 
experimental. The diagnosis rests on clinical and hor-
monal data; genotyping is reserved for equivocal cases 
and genetic counseling. Glucocorticoid dosage should 
be minimized to avoid iatrogenic Cushing’s syndrome. 
Mineralocorticoids and, in infants, supplemental sodium 
are recommended in classic CAH patients. We recom-
mend against the routine use of experimental therapies to 
promote growth and delay puberty; we suggest patients 
avoid adrenalectomy. Surgical guidelines emphasize early 
single-stage genital repair for severely virilized girls, 
performed by experienced surgeons. Clinicians should 
consider patients’ quality of life, consulting mental health 
professionals as appropriate. At the transition to adult-
hood, we recommend monitoring for potential compli-
cations of CAH. Finally, we recommend judicious use 
of medication during pregnancy and in symptomatic 
patients with nonclassic CAH. (9/10)
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DEPRESSION
Guidelines for Adolescent Depression in Primary Care 
(GLAD-PC): I. Identification, Assessment, and Initial 
Management
Rachel A. Zuckerbrot, MD; Amy H. Cheung, MD; Peter S. 

Jensen, MD; Ruth E. K. Stein, MD; Danielle Laraque, MD; 
and the GLAD-PC Steering Group

ABSTRACT. Objectives. To develop clinical practice 
guidelines to assist primary care clinicians in the man-
agement of adolescent depression. This first part of the 
guidelines addresses identification, assessment, and initial 
management of adolescent depression in primary care 
settings. 
Methods. By using a combination of evidence- and con-
sensus-based methodologies, guidelines were developed 
by an expert steering committee in 5 phases, as informed 
by (1) current scientific evidence (published and unpub-
lished), (2) a series of focus groups, (3) a formal survey,  
(4) an expert consensus workshop, and (5) draft revision 
and iteration among members of the steering committee. 
Results. Guidelines were developed for youth aged 10 to 
21 years and correspond to initial phases of adolescent 
depression management in primary care, including iden-
tification of at-risk youth, assessment and diagnosis, and 
initial management. The strength of each recommendation 
and its evidence base are summarized. The identification, 
assessment, and initial management section of the guide-
lines includes recommendations for (1) identification of 
depression in youth at high risk, (2) systematic assess-
ment procedures using reliable depression scales, patient 
and caregiver interviews, and Diagnostic and Statistical 
Manual of Mental Disorders, Fourth Edition criteria,  
(3) patient and family psychoeducation, (4) establishing 
relevant links in the community, and (5) the establishment 
of a safety plan. 
Conclusions. This part of the guidelines is intended to 
assist primary care clinicians in the identification and 
initial management of depressed adolescents in an era of 
great clinical need and a shortage of mental health spe-
cialists but cannot replace clinical judgment; these guide-
lines are not meant to be the sole source of guidance for 
adolescent depression management. Additional research 
that addresses the identification and initial management 
of depressed youth in primary care is needed, including 
empirical testing of these guidelines. (11/07)

Guidelines for Adolescent Depression in Primary Care 
(GLAD-PC): II. Treatment and Ongoing Management
Amy H. Cheung, MD; Rachel A. Zuckerbrot, MD; Peter S. 

Jensen, MD; Kareem Ghalib, MD; Danielle Laraque, MD; 
Ruth E. K. Stein, MD; and the GLAD-PC Steering Group

ABSTRACT. Objectives. To develop clinical practice 
guidelines to assist primary care clinicians in the manage-
ment of adolescent depression. This second part of the 
guidelines addresses treatment and ongoing management 
of adolescent depression in the primary care setting. 
Methods. Using a combination of evidence- and consen-
sus-based methodologies, guidelines were developed in  
5 phases as informed by (1) current scientific evidence 

(published and unpublished), (2) a series of focus groups, 
(3) a formal survey, (4) an expert consensus workshop, 
and (5) revision and iteration among members of the steer-
ing committee. 
Results. These guidelines are targeted for youth aged 10 
to 21 years and offer recommendations for the manage-
ment of adolescent depression in primary care, includ-
ing (1) active monitoring of mildly depressed youth, 
(2) details for the specific application of evidence-based 
medication and psychotherapeutic approaches in cases 
of moderate-to-severe depression, (3) careful monitoring 
of adverse effects, (4) consultation and coordination of 
care with mental health specialists, (5) ongoing tracking 
of outcomes, and (6) specific steps to be taken in instances 
of partial or no improvement after an initial treatment has 
begun. The strength of each recommendation and its evi-
dence base are summarized. 
Conclusions. These guidelines cannot replace clinical 
judgment, and they should not be the sole source of guid-
ance for adolescent depression management. Nonetheless, 
the guidelines may assist primary care clinicians in the 
management of depressed adolescents in an era of great 
clinical need and a shortage of mental health specialists. 
Additional research concerning the management of youth 
with depression in primary care is needed, including the 
usability, feasibility, and sustainability of guidelines and 
determination of the extent to which the guidelines actu-
ally improve outcomes of youth with depression. (11/07)

DIALYSIS
Shared Decision-Making in the Appropriate Initiation of 
and Withdrawal from Dialysis, 2nd Edition 
Renal Physicians Association (10/10)

ENDOCARDITIS
Prevention of Infective Endocarditis: Guidelines From the 
American Heart Association 
Walter Wilson, MD, Chair; Kathryn A. Taubert, PhD, FAHA; 

Michael Gewitz, MD, FAHA; Peter B. Lockhart, DDS; 
Larry M. Baddour, MD; Matthew Levison, MD; Ann 
Bolger, MD, FAHA; Christopher H. Cabell, MD, MHS; 
Masato Takahashi, MD, FAHA; Robert S. Baltimore, MD; 
Jane W. Newburger, MD, MPH, FAHA; Brian L. Strom, 
MD; Lloyd Y. Tani, MD; Michael Gerber, MD; Robert O. 
Bonow, MD, FAHA; Thomas Pallasch, DDS, MS; Stanford 
T. Shulman, MD, FAHA; Anne H. Rowley, MD; Jane C. 
Burns, MD; Patricia Ferrieri, MD; Timothy Gardner, MD, 
FAHA; David Goff, MD, PhD, FAHA; David T. Durack, 
MD, PhD

ABSTRACT. Background. The purpose of this statement 
is to update the recommendations by the American Heart 
Association (AHA) for the prevention of infective endo-
carditis that were last published in 1997.
Methods and Results. A writing group was appointed by 
the AHA for their expertise in prevention and treatment 
of infective endocarditis, with liaison members repre-
senting the American Dental Association, the Infectious 
Diseases Society of America, and the American Academy 
of Pediatrics. The writing group reviewed input from  
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national and international experts on infective endocardi-
tis. The recommendations in this document reflect analy-
ses of relevant literature regarding procedure-related 
bacteremia and infective endocarditis, in vitro susceptibil-
ity data of the most common microorganisms that cause 
infective endocarditis, results of prophylactic studies in 
animal models of experimental endocarditis, and retro-
spective and prospective studies of prevention of infective 
endocarditis. MEDLINE database searches from 1950 to 
2006 were done for English-language papers using the fol-
lowing search terms: endocarditis, infective endocarditis, 
prophylaxis, prevention, antibiotic, antimicrobial, patho-
gens, organisms, dental, gastrointestinal, genitourinary, 
streptococcus, enterococcus, staphylococcus, respiratory, 
dental surgery, pathogenesis, vaccine, immunization, and 
bacteremia. The reference lists of the identified papers 
were also searched. We also searched the AHA online 
library. The American College of Cardiology/AHA clas-
sification of recommendations and levels of evidence 
for practice guidelines were used. The paper was subse-
quently reviewed by outside experts not affiliated with 
the writing group and by the AHA Science Advisory and 
Coordinating Committee.
Conclusions. The major changes in the updated recom-
mendations include the following: (1) The Committee 
concluded that only an extremely small number of cases 
of infective endocarditis might be prevented by anti-
biotic prophylaxis for dental procedures even if such 
prophylactic therapy were 100% effective. (2) Infective 
endocarditis prophylaxis for dental procedures should be 
recommended only for patients with underlying cardiac 
conditions associated with the highest risk of adverse 
outcome from infective endocarditis. (3) For patients with 
these underlying cardiac conditions, prophylaxis is rec-
ommended for all dental procedures that involve manipu-
lation of gingival tissue or the periapical region of teeth 
or perforation of the oral mucosa. (4) Prophylaxis is not 
recommended based solely on an increased lifetime risk 
of acquisition of infective endocarditis. (5) Administration 
of antibiotics solely to prevent endocarditis is not rec-
ommended for patients who undergo a genitourinary 
or gastrointestinal tract procedure. These changes are 
intended to define more clearly when infective endocardi-
tis prophylaxis is or is not recommended and to provide 
more uniform and consistent global recommendations. 
(Circulation. 2007;116:1736–1754.) (5/07)

FLUORIDE
Recommendations for Using Fluoride to Prevent and 
Control Dental Caries in the United States
Centers for Disease Control and Prevention (8/01)

FOOD ALLERGY
Guidelines for the Diagnosis and Management of Food 
Allergy in the United States: Report of the NIAID-
Sponsored Expert Panel
National Institute of Allergy and Infectious Diseases
ABSTRACT. Food allergy is an important public health 
problem that affects children and adults and may be 
increasing in prevalence. Despite the risk of severe allergic 
reactions and even death, there is no current treatment for 

food allergy: the disease can only be managed by allergen 
avoidance or treatment of symptoms. The diagnosis and 
management of food allergy also may vary from one clini-
cal practice setting to another. Finally, because patients 
frequently confuse nonallergic food reactions, such as food 
intolerance, with food allergies, there is an unfounded 
belief among the public that food allergy prevalence is 
higher than it truly is. In response to these concerns, the 
National Institute of Allergy and Infectious Diseases, 
working with 34 professional organizations, federal agen-
cies, and patient advocacy groups, led the development 
of clinical guidelines for the diagnosis and management 
of food allergy. These Guidelines are intended for use 
by a wide variety of health care professionals, includ-
ing family practice physicians, clinical specialists, and 
nurse practitioners. The Guidelines include a consensus 
definition for food allergy, discuss comorbid conditions 
often associated with food allergy, and focus on both IgE-
mediated and non-IgE-mediated reactions to food. Topics 
addressed include the epidemiology, natural history, 
diagnosis, and management of food allergy, as well as the 
management of severe symptoms and anaphylaxis. These 
Guidelines provide 43 concise clinical recommendations 
and additional guidance on points of current controversy 
in patient management. They also identify gaps in the cur-
rent scientific knowledge to be addressed through future 
research. (12/10)

GASTROENTERITIS
Managing Acute Gastroenteri tis Among Children: Oral 
Rehydration, Maintenance, and Nutritional Therapy
Centers for Disease Control and Prevention (11/03)

GASTROESOPHAGEAL REFLUX
Guidelines for Evaluation and Treatment of 
Gastroesophageal Reflux in Infants and Children
North American Society for Pediatric Gastroenterology, 

Hepatology, and Nutrition
ABSTRACT. Gastroesophageal reflux (GER), defined as 
passage of gastric contents into the esophagus, and GER 
disease (GERD), defined as symptoms or complications 
of GER, are common pediatric problems encountered by 
both primary and specialty medical providers. Clinical 
manifestations of GERD in children include vomiting, 
poor weight gain, dysphagia, abdominal or substernal 
pain, esophagitis and respiratory disorders. The GER 
Guideline Committee of the North American Society for 
Pediatric Gastroenterology and Nutrition has formulated 
a clinical practice guideline for the management of pedi-
atric GER. The GER Guideline Committee, consisting of 
a primary care pediatrician, two clinical epidemiologists 
(who also practice primary care pediatrics) and five pedi-
atric gastroenterologists, based its recommendations on 
an integration of a comprehensive and systematic review 
of the medical literature combined with expert opin-
ion. Consensus was achieved through Nominal Group 
Technique, a structured quantitative method. 
The Committee examined the value of diagnostic tests 
and treatment modalities commonly used for the man-
agement of GERD, and how those interventions can be 
applied to clinical situations in the infant and older child. 
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The guideline provides recommendations for manage-
ment by the primary care provider, including evaluation, 
initial treatment, follow-up management and indications 
for consultation by a specialist. The guideline also pro-
vides recommendations for management by the pediatric 
 gastroenterologist.
This document represents the official recommendations 
of the North American Society for Pediatric Gastroentero-
l ogy and Nutrition on the evaluation and treatment of 
gastroesophageal reflux in infants and children. The 
American Academy of Pediatrics has also endorsed these 
recommendations. The recommendations are summarized 
in a synopsis within the article. This review and recom-
mendations are a general guideline and are not intended 
as a substitute for clinical judgment or as a protocol for 
the management of all patients with this problem. (2001)

GROUP B STREPTOCOCCAL DISEASE
Prevention of Perinatal Group B Streptococcal Disease: 
Revised Guidelines from CDC, 2010
Centers for Disease Control and Prevention
SUMMARY. Despite substantial progress in prevention 
of perinatal group B streptococcal (GBS) disease since 
the 1990s, GBS remains the leading cause of early-onset 
neonatal sepsis in the United States. In 1996, CDC, in col-
laboration with relevant professional societies, published 
guidelines for the prevention of perinatal group B strep-
tococcal disease (CDC. Prevention of perinatal group B 
streptococcal disease: a public health perspective. MMWR 
1996;45[No. RR-7]); those guidelines were updated and 
republished in 2002 (CDC. Prevention of perinatal group 
B streptococcal disease: revised guidelines from CDC. 
MMWR 2002;51[No. RR-11]). In June 2009, a meeting 
of clinical and public health representatives was held 
to reevaluate prevention strategies on the basis of data 
collected after the issuance of the 2002 guidelines. This 
report presents CDC’s updated guidelines, which have 
been endorsed by the American College of Obstetricians 
and Gynecologists, the American Academy of Pediatrics, 
the American College of Nurse-Midwives, the American 
Academy of Family Physicians, and the American Society 
for Microbiology. The recommendations were made on 
the basis of available evidence when such evidence was 
sufficient and on expert opinion when available evidence 
was insufficient. The key changes in the 2010 guidelines 
include the following:
•  expanded recommendations on laboratory methods for 

the identification of GBS,
•  clarification of the colony-count threshold required 

for reporting GBS detected in the urine of pregnant 
women,

•  updated algorithms for GBS screening and intrapartum 
chemoprophylaxis for women with preterm labor or 
preterm premature rupture of membranes,

•  a change in the recommended dose of penicillin-G for 
chemoprophylaxis,

•  updated prophylaxis regimens for women with penicil-
lin allergy, and

•  a revised algorithm for management of newborns with 
respect to risk for early-onset GBS disease.

Universal screening at 35–37 weeks’ gestation for mater-
nal GBS colonization and use of intrapartum antibiotic 
prophylaxis has resulted in substantial reductions in the 
burden of early-onset GBS disease among newborns. 
Although early-onset GBS disease has become relatively 
uncommon in recent years, the rates of maternal GBS colo-
nization (and therefore the risk for early-onset GBS dis-
ease in the absence of intrapartum antibiotic prophylaxis) 
remain unchanged since the 1970s. Continued efforts are 
needed to sustain and improve on the progress achieved 
in the prevention of GBS disease. There also is a need to 
monitor for potential adverse consequences of intrapar-
tum antibiotic prophylaxis (e.g., emergence of bacterial 
antimicrobial resistance or increased incidence or sever-
ity of non-GBS neonatal pathogens). In the absence of a 
licensed GBS vaccine, universal screening and intrapar-
tum antibiotic prophylaxis continue to be the cornerstones 
of early-onset GBS disease prevention. (11/10)

HELICOBACTER PYLORI INFECTION
Helicobacter pylori Infection in Children: Recom menda-
tions for Diagnosis and Treatment
North American Society for Pediatric Gastroenterology, 

Hepatology, and Nutrition (11/00)

HEMATOPOIETIC STEM CELL TRANSPLANT
Guidelines for Preventing Opportunistic Infections 
Among Hematopoietic Stem Cell Transplant Recipients
Centers for Disease Control and Prevention, Infectious 

Diseases Society of America, and the American Society  
of Blood and Marrow Transplantation (10/00)

HUMAN IMMUNODEFICIENCY VIRUS
Guidelines for the Prevention and Treatment of 
Opportunistic Infections in HIV-Exposed and HIV-
Infected Children
US Department of Health and Human Services
SUMMARY. This report updates the last version of 
the Guidelines for the Prevention and Treatment of 
Opportunistic Infections (OIs) in HIV-Exposed and HIV-
Infected Children, published in 2009. These guidelines 
are intended for use by clinicians and other health-care 
workers providing medical care for HIV-exposed and 
HIV-infected children in the United States. The guidelines 
discuss opportunistic pathogens that occur in the United 
States and ones that might be acquired during interna-
tional travel, such as malaria. Topic areas covered for 
each OI include a brief description of the epidemiology, 
clinical presentation, and diagnosis of the OI in children; 
prevention of exposure; prevention of first episode of 
disease; discontinuation of primary prophylaxis after 
immune reconstitution; treatment of disease; monitoring 
for adverse effects during treatment, including immune 
reconstitution inflammatory syndrome (IRIS); manage-
ment of treatment failure; prevention of disease recur-
rence; and discontinuation of secondary prophylaxis after 
immune reconstitution. A separate document providing 
recommendations for prevention and treatment of OIs 
among HIV-infected adults and post-pubertal adolescents 
(Guidelines for the Prevention and Treatment of Opportunistic  
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Infections in HIV-Infected Adults and Adolescents) was pre-
pared by a panel of adult HIV and infectious disease 
 specialists (see http://aidsinfo.nih.gov/guidelines).
These guidelines were developed by a panel of special-
ists in pediatric HIV infection and infectious diseases (the 
Panel on Opportunistic Infections in HIV-Exposed and 
HIV-Infected Children) from the U.S. government and 
academic institutions. For each OI, one or more pediatric 
specialists with subject-matter expertise reviewed the lit-
erature for new information since the last guidelines were 
published and then proposed revised recommendations 
for review by the full Panel. After these reviews and dis-
cussions, the guidelines underwent further revision, with 
review and approval by the Panel, and final endorsement 
by the National Institutes of Health (NIH), Centers for 
Disease Control and Prevention (CDC), the HIV Medicine 
Association (HIVMA) of the Infectious Diseases Society of 
America (IDSA), the Pediatric Infectious Disease Society 
(PIDS), and the American Academy of Pediatrics (AAP). 
So that readers can ascertain how best to apply the recom-
mendations in their practice environments, the recom-
mendations are rated by a letter that indicates the strength 
of the recommendation, a Roman numeral that indicates 
the quality of the evidence supporting the recommenda-
tion, and where applicable, a * notation that signifies a 
hybrid of higher-quality adult study evidence and consis-
tent but lower-quality pediatric study evidence. 
More detailed methodologic considerations are listed 
in Appendix 1 (Important Guidelines Considerations), 
including a description of the make-up and organizational 
structure of the Panel, definition of financial disclosure 
and management of conflict of interest, funding sources 
for the guidelines, methods of collecting and synthesiz-
ing evidence and formulating recommendations, public 
commentary, and plans for updating the guidelines. The 
names and financial disclosures for each of the Panel 
members are listed in Appendices 2 and 3, respectively. 
An important mode of childhood acquisition of OIs and 
HIV infection is from infected mothers. HIV-infected 
women may be more likely to have coinfections with 
opportunistic pathogens (e.g., hepatitis C) and more 
likely than women who are not HIV-infected to transmit 
these infections to their infants. In addition, HIV-infected 
women or HIV-infected family members coinfected with 
certain opportunistic pathogens may be more likely to 
transmit these infections horizontally to their children, 
resulting in increased likelihood of primary acquisition of 
such infections in young children. Furthermore, transpla-
cental transfer of antibodies that protect infants against 
serious infections may be lower in HIV-infected women 
than in women who are HIV-uninfected. Therefore, infec-
tions with opportunistic pathogens may affect not just 
HIV-infected infants but also HIV-exposed, uninfected 
infants. These guidelines for treating OIs in children, 
therefore, consider treatment of infections in all chil-
dren—HIV-infected and HIV-uninfected—born to HIV- 
infected women.

In addition, HIV infection increasingly is seen in adoles-
cents with perinatal infection who are now surviving into 
their teens and in youth with behaviorally acquired HIV 
infection. Guidelines for postpubertal adolescents can be  
found in the adult OI guidelines, but drug pharmacokinet-
ics (PK) and response to treatment may differ in younger 
prepubertal or pubertal adolescents. Therefore, these 
guidelines also apply to treatment of HIV-infected youth 
who have not yet completed pubertal development.
Major changes in the guidelines from the previous version 
in 2009 include: 
• Greater emphasis on the importance of antiretroviral 

therapy (ART) for prevention and treatment of OIs, 
especially those OIs for which no specific therapy 
exists;

• Increased information about diagnosis and manage-
ment of IRIS; 

• Information about managing ART in children with OIs, 
including potential drug-drug interactions; 

• Updated immunization recommendations for HIV-
exposed and HIV-infected children, including pneu-
mococcal, human papillomavirus, meningococcal, and 
rotavirus vaccines; 

• Addition of sections on influenza, giardiasis, and iso-
sporiasis;

• Elimination of sections on aspergillosis, bartonellosis, 
and HHV-6 and HHV-7 infections; and 

• Updated recommendations on discontinuation of OI 
prophylaxis after immune reconstitution in children. 

The most important recommendations are highlighted in 
boxed major recommendations preceding each section, 
and a table of dosing recommendations appears at the end 
of each section. The guidelines conclude with summary 
tables that display dosing recommendations for all of the 
conditions, drug toxicities and drug interactions, and 2 
figures describing immunization recommendations for 
children aged 0 to 6 years and 7 to 18 years.
The terminology for describing use of antiretroviral (ARV) 
drugs for treatment of HIV infection has been standardized 
to ensure consistency within the sections of these guide-
lines and with the Guidelines for the Use of Antiretroviral 
Agents in Pediatric HIV Infection. Combination antiretrovi-
ral therapy (cART) indicates use of multiple (generally 3 
or more) ARV drugs as part of an HIV treatment regimen 
that is designed to achieve virologic suppression; highly 
active antiretroviral therapy (HAART), synonymous with 
cART, is no longer used and has been replaced by cART; 
the term ART has been used when referring to use of 
ARV drugs for HIV treatment more generally, including 
(mostly historical) use of one- or two-agent ARV regimens 
that do not meet criteria for cART.
Because treatment of OIs is an evolving science, and avail-
ability of new agents or clinical data on existing agents 
may change therapeutic options and preferences, these 
recommendations will be periodically updated and will 
be available at http://AIDSinfo.nih.gov. (11/13)

http://aidsinfo.nih.gov/guidelines
http://AIDSinfo.nih.gov
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INFLUENZA
Seasonal Influenza in Adults and Children—Diagnosis, 
Treatment, Chemoprophylaxis, and Institutional Outbreak 
Management: Clinical Practice Guidelines of the Infectious 
Diseases Society of America
Infectious Diseases Society of America
EXECUTIVE SUMMARY. Background. Influenza virus 
infection causes significant morbidity and mortality in the 
United States each year. The majority of persons infected 
with influenza virus exhibit self-limited, uncomplicated, 
acute febrile respiratory symptoms or are asymptomatic. 
However, severe disease and complications due to infec-
tion, including hospitalization and death, may occur in 
elderly persons, in very young persons, in persons with 
underlying medical conditions (including pulmonary and 
cardiac disease, diabetes, and immunosuppression), and 
in previously healthy persons. Early treatment with anti-
viral medications may reduce the severity and duration 
of symptoms, hospitalizations, and complications (otitis 
media, bronchitis, pneumonia), and may reduce the use 
of outpatient services and antibiotics, extent and quantity 
of viral shedding, and possibly mortality in certain popu-
lations. Vaccination is the best method for preventing 
influenza, but antivirals may also be used as primary or 
secondary means of preventing influenza transmission in 
certain settings.
The Centers for Disease Control and Prevention’s (CDC’s) 
Advisory Committee on Immunization Practices and the 
American Academy of Pediatrics provide recommenda-
tions on the appropriate use of trivalent inactivated and 
live, attenuated influenza vaccines, as well as information 
on diagnostics and antiviral use for treatment and che-
moprophylaxis. The CDC’s influenza Web site (http://
www.cdc.gov/flu) also summarizes up-to-date informa-
tion on current recommendations for influenza diag-
nostic testing and antiviral use. The Infectious Diseases 
Society of America’s (IDSA’s) influenza guideline pro-
vides an evidence-based set of recommendations and 
background on influenza with contributions from many 
sources, including the CDC, the American Academy 
of Pediatrics, the American College of Physicians, the 
American Academy of Family Physicians, the Pediatric 
Infectious Diseases Society, the Society for Healthcare 
Epidemiology of America, practicing clinicians, and the 
IDSA, to guide decision-making on these issues. The cur-
rent guideline development process included a systematic 
weighting of the quality of the evidence and the grade 
of recommendation (table 1). These guidelines apply to 
seasonal (interpandemic) influenza and not to avian or 
pandemic disease. Clinical management guidelines for 
sporadic human infections due to avian A (H5N1) viruses 
have been published by the World Health Organization. 
(4/09)

INTRAVASCULAR CATHETER-RELATED INFECTIONS
Guidelines for the Prevention of Intravascular  
Catheter-Related Infections
Society of Critical Care Medicine, Infectious Diseases Society  

of America, Society for Healthcare Epidemiology of 
America, Surgical Infection Society, American College  
of Chest Physicians, American Thoracic Society, American 
Society of Critical Care Anesthesiologists, Association  
for Professionals in Infection Control and Epidemiology, 
Infusion Nurses Society, Oncology Nursing Society, 
Society of Cardiovascular and Interventional Radiology, 
American Academy of Pediatrics, and the Healthcare 
Infection Control Practices Advisory Committee of the 
Centers for Disease Control and Prevention

ABSTRACT. These guidelines have been developed for 
practitioners who insert catheters and for persons respon-
sible for surveillance and control of infections in hos-
pital, outpatient, and home health-care settings. This 
report was prepared by a working group comprising 
members from professional organizations representing 
the disciplines of critical care medicine, infectious dis-
eases, health-care infection control, surgery, anesthesi-
ology, interventional radiology, pulmonary medicine, 
pediatric medicine, and nursing. The working group 
was led by the Society of Critical Care Medicine (SCCM), 
in collaboration with the Infectious Disease Society of 
America (IDSA), Society for Healthcare Epidemiology 
of America (SHEA), Surgical Infection Society (SIS), 
American College of Chest Physicians (ACCP), American 
Thoracic Society (ATS), American Society of Critical Care 
Anesthesiologists (ASCCA), Association for Professionals 
in Infection Control and Epidemiology (APIC), Infusion 
Nurses Society (INS), Oncology Nursing Society (ONS), 
Society of Cardiovascular and Interventional Radiology 
(SCVIR), American Academy of Pediatrics (AAP), and 
the Health care Infection Control Practices Advisory 
Committee (HICPAC) of the Centers for Disease Control 
and Prevention (CDC) and is intended to replace the 
Guideline for Prevention of Intravascular Device-Related 
Infections  published in 1996. These guidelines are intended 
to provide evidence-based recommendations for prevent-
ing catheter-related infections. Major areas of emphasis 
include 1) educating and training health-care providers 
who insert and maintain catheters; 2) using maximal ster-
ile barrier precautions during central venous catheter 
insertion; 3) using a 2% chlorhexidine preparation for 
skin antisepsis; 4) avoiding routine replacement of central 
venous catheters as a strategy to prevent infection; and  
5) using antiseptic/antibiotic impregnated short-term cen-
tral venous catheters if the rate of infection is high despite 
adherence to other strategies (ie, education and training, 
maximal sterile barrier precautions, and 2% chlorhexi-
dine for skin antisepsis). These guidelines also identify 
performance indicators that can be used locally by health- 
care institutions or organizations to monitor their success 
in implementing these evidence-based recommendations. 
(11/02)

http://www.cdc.gov/flu
http://www.cdc.gov/flu
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JAUNDICE
Guideline for the Evaluation of Cholestatic Jaundice  
in Infants 
North American Society for Pediatric Gastroenterology, 

Hepatology, and Nutrition
ABSTRACT. For the primary care provider, cholestatic 
jaundice in infancy, defined as jaundice caused by an 
elevated conjugated bilirubin, is an uncommon but 
potentially serious problem that indicates hepatobiliary 
dysfunction. Early detection of cholestatic jaundice by  
the primary care physician and timely, accurate diag-
nosis by the pediatric gastroenterologist are important 
for  successful treatment and a favorable prognosis. The 
Cholestasis Guideline Committee of the North American 
Society for Pediatric Gastroenterology, Hepatology and 
Nutrition has formulated a clinical practice guideline for 
the diagnostic evaluation of cholestatic jaundice in the 
infant. The Cholestasis Guideline Committee, consisting 
of a primary care pediatrician, a clinical epidemiologist 
(who also practices primary care pediatrics), and five 
pediatric gastroenterologists, based its recommendations 
on a comprehensive and systematic review of the medical 
literature integrated with expert opinion. Consensus was 
achieved through the Nominal Group Technique, a struc-
tured quantitative method.
The Committee examined the value of diagnostic tests 
commonly used for the evaluation of cholestatic jaundice 
and how those interventions can be applied to clinical sit-
uations in the infant. The guideline provides recommen-
dations for management by the primary care provider, 
indications for consultation by a pediatric gastroenterolo-
gist, and recommendations for management by the pedi-
atric gastroenterologist.
The Cholestasis Guideline Committee recommends that 
any infant noted to be jaundiced at 2 weeks of age be 
evaluated for cholestasis with measurement of total and 
direct serum bilirubin. However, breast-fed infants who 
can be reliably monitored and who have an otherwise 
normal history (no dark urine or light stools) and physical 
examination may be asked to return at 3 weeks of age and, 
if jaundice persists, have measurement of total and direct 
serum bilirubin at that time.
This document represents the official recommendations of 
the North American Society for Pediatric Gastro enter ology, 
Hepatology and Nutrition on the evaluation of cholestatic 
jaundice in infants. The American Academy of Pediatrics 
has also endorsed these recommendations. These recom-
mendations are a general guideline and are not intended 
as a substitute for clinical judgment or as a protocol for the 
care of all patients with this problem. (8/04) 

METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS
Clinical Practice Guidelines by the Infectious Diseases 
Society of America for the Treatment of Methicillin-
Resistant Staphylococcus aureus Infections in Adults 
and Children
Infectious Diseases Society of America

ABSTRACT. Evidence-based guidelines for the manage-
ment of patients with methicillin-resistant Staphylococcus 
aureus (MRSA) infections were prepared by an Expert 
Panel of the Infectious Diseases Society of America (IDSA). 
The guidelines are intended for use by health care provid-
ers who care for adult and pediatric patients with MRSA 
infections. The guidelines discuss the management of 
a variety of clinical syndromes associated with MRSA 
disease, including skin and soft tissue infections (SSTI), 
bacteremia and endocarditis, pneumonia, bone and joint 
infections, and central nervous system (CNS) infections. 
Recommendations are provided regarding vancomycin 
dosing and monitoring, management of infections due to 
MRSA strains with reduced susceptibility to vancomycin, 
and vancomycin treatment failures. (2/11) 

MIGRAINE HEADACHE
Pharma cological Treatment of Migraine Headache  
in Children and Adolescents
Quality Standards Subcommittee of the American Academy  

of Neurology and the Practice Committee of the Child 
Neurology Society (12/04)

RADIOLOGY
Neuro imaging of the Neonate
Quality Standards Subcommittee of the American Academy  

of Neurology and the Practice Committee of the Child 
Neurology Society

ABSTRACT. Objective. The authors reviewed available 
evidence on neonatal neuroimaging strategies for evalu-
ating both very low birth weight preterm infants and 
encephalopathic term neonates. 
Imaging for the preterm neonate. Routine screen-
ing cranial ultrasonography (US) should be per-
formed on all infants of <30 weeks’ gestation once 
between 7 and 14 days of age and should be optimally 
repeated between 36 and 40 weeks’ postmenstrual age. 
This strategy detects lesions such as intraventricular 
 hemorrhage, which influences clinical care, and those  
such as periventricular leukomalacia and low-pressure 
ventriculomegaly, which provide information about long-
term neurodevelopmental outcome. There is insufficient 
evidence for routine MRI of all very low birth weight pre-
term infants with abnormal results of cranial US. 
Imaging for the term infant. Noncontrast CT should be 
 performed to detect hemorrhagic lesions in the encepha-
lopathic term infant with a history of birth trauma, low 
hematocrit, or coagulopathy. If CT findings are incon-
clusive, MRI should be performed between days 2 and 
8 to assess the location and extent of injury. The pattern 
of injury identified with conventional MRI may provide 
diagnostic and prognostic information for term infants 
with evidence of encephalopathy. In particular, basal gan-
glia and thalamic lesions detected by conventional MRI 
are associated with poor neurodevelopmental outcome. 
Diffusion-weighted imaging may allow earlier detection 
of these cerebral injuries. 
Recommendations. US plays an established role in the 
management of preterm neonates of <30 weeks’ gesta-
tion. US also provides valuable prognostic information 
when the infant reaches 40 weeks’ postmenstrual age. For 
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encephalopathic term infants, early CT should be used to 
exclude hemorrhage; MRI should be performed later in 
the first postnatal week to establish the pattern of injury 
and predict neurologic outcome. (6/02)

SEDATION AND ANALGESIA
Clinical Policy: Evidence-Based Approach to Pharmaco-
logic Agents Used in Pediatric Sedation and Analgesia 
in the Emergency Department
American College of Emergency Physicians (10/04)

SEIZURE
Evalua ting a First Nonfebrile Seizure in Children
Quality Standards Subcommittee of the American Academy  

of Neurology, the Child Neurology Society, and the 
American Epilepsy Society

ABSTRACT. Objective. The Quality Standards Subcom-
mittee of the American Academy of Neurology develops 
practice parameters as strategies for patient management 
based on analysis of evidence. For this practice param-
eter, the authors reviewed available evidence on evalua-
tion of the first nonfebrile seizure in children in order to 
make practice recommendations based on this available 
evidence. Methods: Multiple searches revealed relevant 
literature and each article was reviewed, abstracted, and 
classified. Recommendations were based on a three-
tiered scheme of classification of the evidence. Results: 
Routine EEG as part of the diagnostic evaluation was 
recommended; other studies such as laboratory evalua-
tions and neuroimaging studies were recommended as 
based on specific clinical circumstances. Conclusions: 
Further studies are needed using large, well-characterized 
samples and standardized data collection instruments. 
Collection of data regarding appropriate timing of evalu-
ations would be important. (8/00)

Treatment of the Child With a First Unprovoked Seizure
Quality Standards Subcommittee of the American Academy  

of Neurology and the Practice Committee of the Child 
Neurology Society

ABSTRACT. The Quality Standards Subcommittee of the 
American Academy of Neurology and the Practice Com-
mittee of the Child Neurology Society develop practice 
parameters as strategies for patient management based 
on analysis of evidence regarding risks and benefits. This  
parameter reviews published literature relevant to the 
decision to begin treatment after a child or adolescent 
experiences a first unprovoked seizure and presents 
evidence-based practice recommendations. Reasons why 
treatment may be considered are discussed. Evidence is 
reviewed concerning risk of recurrence as well as effect of 
treatment on prevention of recurrence and development 
of chronic epilepsy. Studies of side effects of anticonvul-
sants commonly used to treat seizures in children are also 
reviewed. Relevant articles are classified according to the 
Quality Standards Subcommittee classification scheme. 
Treatment after a first unprovoked seizure appears to 
decrease the risk of a second seizure, but there are few 
data from studies involving only children. There appears 
to be no benefit of treatment with regard to the progno-
sis for long-term seizure remission. Antiepileptic drugs 
(AED) carry risks of side effects that are particularly 

important in children. The decision as to whether or not 
to treat children and adolescents who have experienced a 
first unprovoked seizure must be based on a risk–benefit 
assessment that weighs the risk of having another seizure 
against the risk of chronic AED therapy. The decision 
should be individualized and take into account both 
medical issues and patient and family preference. (1/03)

STATUS EPILEPTICUS
Diagnostic Assessment of the Child With Status Epilepticus 
(An Evidence-based Review)
Quality Standards Subcommittee of the American Academy 

of Neurology and the Practice Committee of the Child 
Neurology Society

ABSTRACT. Objective. To review evidence on the assess-
ment of the child with status epilepticus (SE). 
Methods. Relevant literature were reviewed, abstracted, 
and classified. When data were missing, a minimum diag-
nostic yield was calculated. Recommendations were based 
on a four-tiered scheme of evidence classification. 
Results. Laboratory studies (Na++ or other electrolytes, 
Ca++, glucose) were abnormal in approximately 6% and 
are generally ordered as routine practice. When blood or 
spinal fluid cultures were done on these children, blood 
cultures were abnormal in at least 2.5% and a CNS infec-
tion was found in at least 12.8%. When antiepileptic drug 
(AED) levels were ordered in known epileptic children 
already taking AEDs, the levels were low in 32%. A total 
of 3.6% of children had evidence of ingestion. When 
 studies for inborn errors of metabolism were done, an 
abnormality was found in 4.2%. Epileptiform abnor-
malities occurred in 43% of EEGs of children with SE and 
helped determine the nature and location of precipitating 
electroconvulsive events (8% generalized, 16% focal, and 
19% both). Abnormalities on neuroimaging studies that 
may explain the etiology of SE were found in at least 8% 
of children. 
Recommendations. Although common clinical practice 
is that blood cultures and lumbar puncture are obtained 
if there is a clinical suspicion of a systemic or CNS infec-
tion, there are insufficient data to support or refute rec-
ommendations as to whether blood cultures or lumbar 
puncture should be done on a routine basis in children 
in whom there is no clinical suspicion of a systemic or 
CNS infection (Level U). AED levels should be considered 
when a child with treated epilepsy develops SE (Level B). 
Toxicology studies and metabolic studies for inborn errors 
of metabolism may be considered in children with SE 
when there are clinical indicators for concern or when the 
initial evaluation reveals no etiology (Level C). An EEG 
may be considered in a child with SE as it may be helpful 
in determining whether there are focal or generalized epi-
leptiform abnormalities that may guide further testing for 
the etiology of SE, when there is a suspicion of pseudosta-
tus epilepticus (nonepileptic SE), or nonconvulsive SE, 
and may guide treatment (Level C). Neuroimaging may 
be considered after the child with SE has been stabilized if 
there are clinical indications or if the etiology is unknown 
(Level C). There is insufficient evidence to support or 
refute routine neuroimaging in a child presenting with SE 
(Level U). (11/06)
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TOBACCO USE
Treating Tobacco Use and Dependence: 2008 Update
US Department of Health and Human Services
ABSTRACT. Treating Tobacco Use and Dependence: 2008 
Update, a Public Health Service-sponsored Clinical 
Practice Guideline, is a product of the Tobacco Use and 
Dependence Guideline Panel (“the Panel”), consortium 
representatives, consultants, and staff. These 37 indivi d-
uals were charged with the responsibility of identifying 
effective, experimentally validated tobacco dependence 
treatments and practices. The updated Guideline was 
sponsored by a consortium of eight Federal Government 
and nonprofit organizations: the Agency for Healthcare 
Research and Quality (AHRQ); Centers for Disease 
Control and Prevention (CDC); National Cancer Institute 
(NCI); National Heart, Lung, and Blood Institute (NHLBI); 
National Institute on Drug Abuse (NIDA); American 
Legacy Foundation; Robert Wood Johnson Foundation 
(RWJF); and University of Wisconsin School of Medicine 
and Public Health’s Center for Tobacco Research and 
Intervention (UW-CTRI). This Guideline is an updated 
version of the 2000 Treating Tobacco Use and Dependence: 
Clinical Practice Guideline that was sponsored by the U.S. 
Public Health Service, U. S. Department of Health and 
Human Services. 
An impetus for this Guideline update was the expanding 
literature on tobacco dependence and its treatment. The 
original 1996 Guideline was based on some 3,000 articles 
on tobacco treatment published between 1975 and 1994. 
The 2000 Guideline entailed the collection and screening 
of an additional 3,000 articles published between 1995 
and 1999. The 2008 Guideline update screened an addi-
tional 2,700 articles; thus, the present Guideline update 
reflects the distillation of a literature base of more than 
8,700 research articles. Of course, this body of research 
was further reviewed to identify a much smaller group of 
articles that served as the basis for focused Guideline data 
analyses and review.
This Guideline contains strategies and recommenda-
tions designed to assist clinicians; tobacco dependence 
treatment specialists; and health care administrators, 
insurers, and purchasers in delivering and supporting 
effective treatments for tobacco use and dependence. The 
recommendations were made as a result of a systematic 
review and meta-analysis of 11 specific topics identified 
by the Panel (proactive quitlines; combining counseling 
and medication relative to either counseling or medica-
tion alone; varenicline; various medication combinations; 
long-term medications; cessation interventions for indi-
viduals with low socioeconomic status/limited formal 
education; cessation interventions for adolescent smokers; 
cessation interventions for pregnant smokers; cessation 
interventions for individuals with psychiatric disorders, 
including substance use disorders; providing cessation 
interventions as a health benefit; and systems interven-
tions, including provider training and the combination 
of training and systems interventions). The strength of 
evidence that served as the basis for each recommendation 
is indicated clearly in the Guideline update. A draft of the 
Guideline update was peer reviewed prior to publication, 

and the input of 81 external reviewers was considered by 
the Panel prior to preparing the final document. In addi-
tion, the public had an opportunity to comment through 
a Federal Register review process. The key recommenda-
tions of the updated Guideline, Treating Tobacco Use and 
Dependence: 2008 Update, based on the literature review 
and expert Panel opinion, are as follows:

Ten Key Guideline Recommendations
The overarching goal of these recommendations is that 
clinicians strongly recommend the use of effective tobacco 
dependence counseling and medication treatments to 
their patients who use tobacco, and that health systems, 
insurers, and purchasers assist clinicians in making such 
effective treatments available.
 1.  Tobacco dependence is a chronic disease that often 

requires repeated intervention and multiple attempts 
to quit. Effective treatments exist, however, that can 
significantly increase rates of long-term abstinence.

 2.  It is essential that clinicians and health care delivery 
systems consistently identify and document tobacco 
use status and treat every tobacco user seen in a health 
care setting.

 3.  Tobacco dependence treatments are effective across a 
broad range of populations. Clinicians should encour-
age every patient willing to make a quit attempt to 
use the counseling treatments and medications recom-
mended in this Guideline.

 4.  Brief tobacco dependence treatment is effective. 
Clinicians should offer every patient who uses tobacco 
at least the brief treatments shown to be effective in 
this Guideline.

 5.  Individual, group, and telephone counseling are effec-
tive, and their effectiveness increases with treatment 
intensity. Two components of counseling are espe-
cially effective, and clinicians should use these when 
counseling patients making a quit attempt:

 •  Practical counseling (problemsolving/skills training)
 • Social support delivered as part of treatment
 6.  Numerous effective medications are available for 

tobacco dependence, and clinicians should encour-
age their use by all patients attempting to quit smok-
ing—except when medically contraindicated or with 
specific populations for which there is insufficient evi-
dence of effectiveness (i.e., pregnant women, smoke-
less tobacco users, light smokers, and adolescents).

 •  Seven first-line medications (5 nicotine and 2 non-
nicotine) reliably increase long-term smoking absti-
nence rates:

  – Bupropion SR
  – Nicotine gum
  – Nicotine inhaler
  – Nicotine lozenge
  – Nicotine nasal spray
  – Nicotine patch
  – Varenicline
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 •  Clinicians also should consider the use of certain 
combinations of medications identified as effective 
in this Guideline.

 7.   Counseling and medication are effective when used 
by themselves for treating tobacco dependence. The 
combination of counseling and medication, how-
ever, is more effective than either alone. Thus, clini-
cians should encourage all individuals making a quit 
attempt to use both counseling and medication.

 8.  Telephone quitline counseling is effective with diverse 
populations and has broad reach. Therefore, both 
clinicians and health care delivery systems should 
ensure patient access to quitlines and promote quit-
line use.

 9.  If a tobacco user currently is unwilling to make a 
quit attempt, clinicians should use the motivational 
treatments shown in this Guideline to be effective in 
increasing future quit attempts.

10.  Tobacco dependence treatments are both clinically 
effective and highly cost-effective relative to interven-
tions for other clinical disorders. Providing coverage 
for these treatments increases quit rates. Insurers and 
purchasers should ensure that all insurance plans 
include the counseling and medication identified as 
effective in this Guideline as covered benefits.

The updated Guideline is divided into seven chapters 
that provide an overview, including methods (Chapter 1); 
information on the assessment of tobacco use (Chapter 2); 
clinical interventions, both for patients willing and unwill-
ing to make a quit attempt at this time (Chapter 3); inten-
sive interventions (Chapter 4); systems interventions 
for health care administrators, insurers, and purchas-
ers (Chapter 5); the scientific evidence supporting the 
Guideline recommendations (Chapter 6); and informa-
tion relevant to specific populations and other topics 
(Chapter 7).
A comparison of the findings of the updated Guideline 
with the 2000 Guideline reveals the considerable progress 
made in tobacco research over the brief period separat-
ing these two publications. Tobacco dependence increas-
ingly is recognized as a chronic disease, one that typically 
requires ongoing assessment and repeated intervention. In 
addition, the updated Guideline offers the clinician many 

more effective treatment strategies than were identified in 
the original Guideline. There now are seven different first-
line effective agents in the smoking cessation pharmaco-
poeia, allowing the clinician and patient many different 
medication options. In addition, recent evidence provides 
even stronger support for counseling (both when used 
alone and with other treatments) as an effective tobacco 
cessation strategy; counseling adds to the effectiveness of 
tobacco cessation medications, quitline counseling is an 
effective intervention with a broad reach, and counseling 
increases tobacco cessation among adolescent smokers.
Finally, there is increasing evidence that the success of any 
tobacco dependence treatment strategy cannot be divorced 
from the health care system in which it is embedded. The 
updated Guideline contains new evidence that health 
care policies significantly affect the likelihood that smok-
ers will receive effective tobacco dependence treatment 
and successfully stop tobacco use. For instance, making 
tobacco dependence treatment a covered benefit of insur-
ance plans increases the likelihood that a tobacco user 
will receive treatment and quit successfully. Data strongly 
indicate that effective tobacco interventions require coor-
dinated interventions. Just as the clinician must intervene 
with his or her patient, so must the health care adminis-
trator, insurer, and purchaser foster and support tobacco 
intervention as an integral element of health care delivery. 
Health care administrators and insurers should ensure 
that clinicians have the training and support to deliver 
consistent, effective intervention to tobacco users.
One important conclusion of this Guideline update is that 
the most effective way to move clinicians to intervene is to 
provide them with information regarding multiple effec-
tive treatment options and to ensure that they have ample 
institutional support to use these options. Joint actions by 
clinicians, administrators, insurers, and purchasers can 
encourage a culture of health care in which failure to inter-
vene with a tobacco user is inconsistent with standards of 
care. (5/08) 

VESICOURETERAL REFLUX
Report on the Management of Primary Vesicoureteral 
Reflux in Children
American Urological Association (5/97)
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ASTHMA
Environmental Management of Pediatric Asthma: 
Guidelines for Health Care Providers
National Environmental Education Foundation
INTRODUCTION (EXCERPT). These guidelines are the 
product of a new Pediatric Asthma Initiative aimed at 
integrating environmental management of asthma into 
pediatric health care. This document outlines competen-
cies in environmental health relevant to pediatric asthma 
that should be mastered by primary health care providers, 
and outlines the environmental interventions that should 
be communicated to patients.
These environmental management guidelines were 
 developed for pediatricians, family physicians, inter-
nists, pediatric nurse practitioners, pediatric nurses, and 
physician assistants. In addition, these guidelines should 
be integrated into respiratory therapists’ and licensed 
case/care (LICSW) management professionals’ education 
and training.
The guidelines contain three components:
• Competencies: An outline of the knowledge and skills 

that health care providers and health professional stu-
dents should master and demonstrate in order to incor-
porate management of environmental asthma triggers 
into pediatric practice.

• Environmental History Form: A quick, easy, user-
friendly document that can be utilized as an intake tool 
by the health care provider to help determine pediatric 
patients’ environmental asthma triggers.

• Environmental Intervention Guidelines: Follow-up 
questions and intervention solutions to environmental 
asthma triggers. (8/05)

PALLIATIVE CARE AND HOSPICE
Standards of Practice for Pediatric Palliative Care  
and Hospice
National Hospice and Palliative Care Organization (2/09)

SLEEP APNEA
Practice Guidelines for the Perioperative Management of 
Patients with Obstructive Sleep Apnea
American Society of Anesthesiologists (5/06)

TURNER SYNDROME
Care of Girls and Women With Turner Syndrome:  
A Guideline of the Turner Syndrome Study Group
Turner Syndrome Consensus Study Group

ABSTRACT. Objectives. The objective of this work is to 
provide updated guidelines for the evaluation and treat-
ment of girls and women with Turner syndrome (TS). 
Participants. The Turner Syndrome Consensus Study 
Group is a multidisciplinary panel of experts with rel-
evant clinical and research experience with TS that met 
in Bethesda, Maryland, April 2006. The meeting was 
supported by the National Institute of Child Health and 
unrestricted educational grants from pharmaceutical com-
panies. 
Evidence. The study group used peer-reviewed published 
information to form its principal recommendations. Expert 
opinion was used where good evidence was lacking.
Consensus. The study group met for 3 d to discuss key 
issues. Breakout groups focused on genetic, cardiological, 
auxological, psychological, gynecological, and general 
medical concerns and drafted recommendations for pre-
sentation to the whole group. Draft reports were available 
for additional comment on the meeting web site. Synthesis 
of the section reports and final revisions were reviewed by 
e-mail and approved by whole-group consensus.
Conclusions. We suggest that parents receiving a prenatal 
diagnosis of TS be advised of the broad phenotypic spec-
trum and the good quality of life observed in TS in recent 
years. We recommend that magnetic resonance angiogra-
phy be used in addition to echocardiography to evaluate 
the cardiovascular system and suggest that patients with 
defined cardiovascular defects be cautioned in regard to 
pregnancy and certain types of exercise. We recommend 
that puberty should not be delayed to promote statural 
growth. We suggest a comprehensive educational evalu-
ation in early childhood to identify potential attention-
deficit or nonverbal learning disorders. We suggest that 
caregivers address the prospect of premature ovarian 
failure in an open and sensitive manner and emphasize 
the critical importance of estrogen treatment for feminiza-
tion and for bone health during the adult years. All indi-
viduals with TS require continued monitoring of hearing 
and thyroid function throughout the lifespan. We suggest 
that adults with TS be monitored for aortic enlargement, 
hypertension, diabetes, and dyslipidemia. (1/07)
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INTRODUCTION

This section of the Pediatric Clinical Practice Guidelines & Policies: A Compendium of Evidence-based 
Research for Pediatric Practice manual is composed of policy statements, clinical reports, and technical 
reports issued by the American Academy of Pediatrics (AAP) and is designed as a quick reference tool  
for AAP members, staff, and other interested parties. Section 4 includes the full text of all AAP policies 
published in 2013. Section 5 is a compilation of all active AAP statements (through January 1, 2014) 
arranged alphabetically, with abstracts where applicable. A committee index (Appendix 1) and subject 
index are also available. The companion CD-ROM contains the full text of all current policy statements, 
clinical reports, and technical reports (through January 1, 2014). These materials should help answer 
questions that arise about the AAP position on child health care issues. However, it should be remem-
bered that AAP policy statements, clinical reports, and technical reports do not indicate an exclusive 
course of treatment or serve as a standard of medical care. Variations, taking into account individual 
circumstances, may be appropriate.

The policy statements have been written by AAP committees, councils, task forces, or sections and 
approved by the AAP Board of Directors. Most of these statements have appeared previously in 
Pediatrics, AAP News, or News & Comments (the forerunner of AAP News).

This section does not contain all AAP policies. It does not include
• Press releases.
• Motions and resolutions that were approved by the Board of Directors. These can be found in the 

Board of Directors’ minutes.
•  Policies in manuals, pamphlets, booklets, or other AAP publications. These items can be ordered 

through the AAP. To order, visit our online Bookstore at www.aap.org/bookstore or call toll-free 
888/227-1770.

• Testimony before Congress or government agencies.

All policy statements, clinical reports, and technical reports from the American Academy of Pediatrics  automatically expire  
5 years after publication unless reaffirmed, revised, or retired at or before that time. Please check the  American Academy of 
 Pediatrics Web site at www.aap.org for up-to-date reaffirmations, revisions, and retirements.

http://www.aap.org/bookstore
http://www.aap.org




 461 461

 

Calcium and Vitamin D Requirements of 
Enterally Fed Preterm Infants

• Clinical Report





 463

CLINICAL REPORT

Calcium and Vitamin D Requirements of Enterally Fed
Preterm Infants

abstract
Bone health is a critical concern in managing preterm infants. Key
nutrients of importance are calcium, vitamin D, and phosphorus. Al-
though human milk is critical for the health of preterm infants, it
is low in these nutrients relative to the needs of the infants during
growth. Strategies should be in place to fortify human milk for preterm
infants with birth weight <1800 to 2000 g and to ensure adequate
mineral intake during hospitalization and after hospital discharge.
Biochemical monitoring of very low birth weight infants should be
performed during their hospitalization. Vitamin D should be provided
at 200 to 400 IU/day both during hospitalization and after discharge
from the hospital. Infants with radiologic evidence of rickets should
have efforts made to maximize calcium and phosphorus intake by
using available commercial products and, if needed, direct supple-
mentation with these minerals. Pediatrics 2013;131:e1676–e1683

In 2011, the Institute of Medicine (IOM) released dietary guidelines for
calcium and vitamin D intakes for all age groups.1 However, no intake
recommendations were made specifically for preterm infants, be-
cause they were considered a special population and did not fit within
the guidelines for dietary reference intakes developed by the IOM.
Preterm infants have unique bone mineral requirements that may not
be assumed to be similar to those of full-term newborn infants.
Previous statements in the United States have limited their recom-
mendations to full-term infants.2,3 However, The European Society for
Pediatric Gastroenterology, Hepatology, and Nutrition has recently
described enteral nutrition recommendations for preterm infants.4,5

Data on in utero bone mineralization rates are limited. Cadaver studies,
beginning with the classic work of Widdowson et al,6 generally support
an in utero accretion of calcium during the third trimester of 100 to
130 mg/kg per day, peaking between 32 and 36 weeks’ gestation.
Phosphorus accretion is approximately half the accretion of calcium
throughout gestation. Remarkably, more recent reevaluation of these
data by using modern body composition techniques7 provided values
similar to those developed by Widdowson et al.6

In full-term infants, there is a strong correlation between maternal and
infant cord blood 25-hydroxyvitamin D (25-OH-D) concentrations, al-
though the cord blood concentration is less than the maternal con-
centration.8 A substantial proportion of pregnant women, especially
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African American and Hispanic wo-
men in the United States and Europe,
have 25-OH-D concentrations <20 ng/
mL (50 nmol/L),9 a value set for the
basis of the Recommended Dietary
Allowance.1 However, in utero, skeletal
mineralization is primarily indepen-
dent of maternal vitamin D status,
making the clinical significance of 25-
OH-D concentrations during preg-
nancy unclear.10,11

EFFECTS OF PRETERM BIRTH ON
MINERAL METABOLISM

Population-based studies of rickets
among preterm infants are lacking;
therefore, the frequency is not known
or reliably estimated. Approximately
10% to 20% of hospitalized infants with
birth weight <1000 g have radio-
graphically defined rickets (meta-
physeal changes) despite current
nutritional practices.12 This frequency
is much lower than the 50% incidence
in this population described before
fortification of human milk and the
use of preterm high mineral contain-
ing formulas were routine.13 One
challenge in identifying the prevalence
of rickets is the confusion related to
terminology. Rickets is defined by
radiographic findings, not by any
biochemical findings. Standard radio-
graphic definitions of rickets are
used. Poorly defined terms, such as
osteopenia or biochemical rickets, are
often used in the literature inter-
changeably with radiographically de-
fined rickets. Rickets is not widely
reported in preterm infants with birth
weight >1500 g unless there are
health issues severely limiting enteral
nutrition.

Limited long-term studies of bone
mineralization exist in former preterm
infants. In general, these studies do
not demonstrate significant long-term
negative effects on bone health in
preterm infants who demonstrate
catch-up growth occurring during the

first 2 years after birth.14 A single
study demonstrated a small decrease
in young adolescent height when the
alkaline phosphatase concentration
exceeded 1200 IU/L.15 That study was
limited because of the use of formulas
containing relatively low amounts of
energy and protein. The preterm
infants had reduced adult height and
low lumbar spine bone mineral den-
sity compared with population refer-
ence data, and the deficits were
greatest in those with birth weight
<1200 g and those born small for
gestational age.16

One study indicated a significant de-
crease in height during the prepubertal
years of former very low birth weight
(VLBW) infants exposed to dexametha-
sone for the treatment of broncho-
pulmonary dysplasia.17 In addition, Dalziel
et al18 demonstrated that prenatal
steroid use did not affect peak bone
mass. It appeared that slower fetal
growth, rather than preterm birth,
predicted lower peak bone mass. The
lower peak bone mass in those born
small for gestational age was ap-
propriate for their adult height.

IN-HOSPITAL ASSESSMENT AND
MANAGEMENT

A summary of high-risk factors for the
development of rickets is shown in Ta-
ble 1. It is common medical practice to
assess VLBW infants biochemically for
evidence of abnormalities of bone-
related parameters, especially the se-
rum alkaline phosphatase activity (APA)
and serum phosphorus concentration,
and subsequently to evaluate them

radiographically if these evaluations
suggest a high risk of developing rick-
ets. No absolute values for a low serum
phosphorus concentration exist, with
values below ∼4 mg/dL often, but not
always, being considered associated
with low phosphorus status. On the
other hand, there is little, if any, evi-
dence supporting measuring bone
mineral-related laboratory values in
infants with birth weight >1500 g un-
less infants are unable to achieve full
feeds or have other conditions, such as
severe cholestasis or renal disease,
placing them at risk for bone loss.

Typically, a very high serum APA
(>1000 IU/L) is suggestive, but not
proof, of rickets. In 1 study, values
>1000 IU/L were associated with an
incidence of radiologic rickets of
∼50% to 60%,12 although some cases
were also seen with serum APA in the
range of 800 to 1000 IU/L. Elevations of
serum APA and clinical rickets are
uncommon in the first 4 weeks after
birth at any gestational age. There-
fore, screening the serum APA and
serum phosphorus at 4 to 6 weeks
after birth in VLBW infants followed by
biweekly monitoring is appropriate.
Typically, the APA will peak at 400 to
800 IU/L and then decrease in VLBW
infants who do not develop rickets. In
this circumstance, clinical experience
indicates that if the infant has APA
values in this range and has achieved
full feeds of human milk with a min-
eral-containing fortifier or formula
designed for preterm infants, there is
minimal, if any, risk of developing
rickets, and measurement of APA can
usually be stopped.

TABLE 1 High-Risk Criteria for Rickets in Preterm Infants

Born at <27 weeks’ gestation
Birth weight <1000 g
Long-term parenteral nutrition (eg, >4 to 5 weeks)
Severe bronchopulmonary dysplasia with use of loop diuretics (eg, furosemide) and fluid restriction
Long-term steroid use
History of necrotizing enterocolitis
Failure to tolerate formulas or human milk fortifiers with high mineral content
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Other markers of bone status include
serum osteocalcin concentration and
bone-specific APA; the latter has been
considered of value in cases of cho-
lestasis to help identify the bone-
related fraction from total APA. At
present, there are no data demon-
strating clinical utility of measuring
serum osteocalcin concentration and
bone-specific APA in neonates, and
normal values do not exist for preterm
infants. Backstrom et al19 found no
additional information gained from
measurement of bone-specific APA
compared with total APA in preterm
infants. It is, therefore, unlikely that
these laboratory values, which are
poorly standardized in neonates and
expensive to obtain, will be a sub-
stantial aspect of clinical decision-
making in an individual infant.

The ultimate diagnosis of rickets
requires a radiographic evaluation, usu-
ally of either the wrist or the knee.
Chest radiographs revealing abnor-
malities of the ribs may be suggestive
of rickets, but a confirmatory long-
bone film of the wrist or knee should
be obtained to confirm the diagnosis.
The radiologist should categorize the
infant as likely having or not having
rickets. Nonspecific terms, such as
“osteopenia” or “washed out bones,”
have little clinical meaning. Rickets
in preterm infants appears radio-
graphically similar to rickets in older
infants and should be characterized
as such. The use of either bone ul-
trasonography or, before discharge,
dual energy radiographic absorpti-
ometry to evaluate bone status may
be considered. However, the lack of
data related to normal values in former

preterm infants indicate that these
are performed primarily for research
purposes. Current data do not sup-
port routine use of any of these
techniques for preterm infants, in-
cluding those with abnormal radio-
graphic findings.

CALCIUM AND PHOSPHORUS
INTAKE AND ABSORPTION

Rickets in preterm infants is almost
always attributable to decreased total
absorbed calcium and phosphorus.
Decreases in absorption can result
from either low intake or low absorp-
tion efficiency.20 Several studies have
revealed that, in healthy preterm
infants, calcium absorption averages
∼50% to 60% of intake,21–24 which is
similar to that of breastfed full-term
infants.1 In contrast, phosphorus ab-
sorption is typically 80% to 90% of
dietary intake.23

Unfortified human milk, parenteral
nutrition, and infant formulas designed
for full-term infants, including amino
acid-based and soy-based formulas,
do not contain enough calcium and
phosphorus to fully meet the needs for
bone mineralization in preterm infants.
Even at very high rates of absorption
(eg, 80% or more), the calcium and
phosphorus intakes from unfortified
human milk or formulas not intended
for preterm infants would be a limiting
factor in bone growth.20 Table 2 pro-
vides sample numbers for the intake,
absorption, and retention of calcium in
a VLBW infant fed fortified human milk
or a formula for preterm infants typi-
cally used in the United States com-
pared with unfortified human milk.

Although most attention is focused on
calcium intake, the very high urinary
calcium concentrations found in
preterm infants fed unfortified human
milk suggests that phosphorus de-
ficiency is at least as important, if not
more important, than calcium defi-
ciency in the etiology of this disease.4,25,26

Some cases of hypercalcemia have
been reported in preterm infants fed
unfortified human milk as a result
of the very low phosphorus content
and resultant relative excess of
calcium.27

VITAMIN D IN PRETERM INFANTS

Vitamin D enhances the absorption of
calcium, and in general, calcium ab-
sorption efficiency is greater in people
whose calcium intake is low and in
whom vitamin D-dependent absorp-
tion increases. However, in preterm
infants, the calcium absorption frac-
tion appears to be relatively constant
across a wide range of intakes. It has
been suggested21 that most calcium
absorption may not be vitamin D de-
pendent in preterm infants in the first
month after birth but rather occurs
primarily via a passive, paracellular
absorption. This hypothesis is unproven,
however, and the exact timing and
proportion of vitamin D-dependent ab-
sorption of calcium and phosphorus
in preterm infants is unknown. Some
older data suggest an effect of high-
dose vitamin D on calcium absorp-
tion, but these data have not been
verified by using isotopic techniques
nor performed on groups of infants
using currently available high mineral-
containing diets.5

TABLE 2 Approximate Calcium Balance in a Typical Infant Receiving 120 kcal/kg Per Day Intake

Calcium Concentration
(mg/dL)

Intake (mg/kg per
day)

Absorption % Total Absorption (mg/kg per
day)

Approximate Retention
(mg/kg per day)

Human milka 25 38 60 25 15–20
Preterm formula/fortified human milk 145 220 50–60 120–130 100–120
a Human milk assumed to be 20 kcal/oz, and preterm formula and fortified human milk assumed to be 24 kcal/oz.
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It is accepted that the best available
marker of vitamin D exposure and vi-
tamin D status is the serum 25-OH-D
concentration.1 Although the active form
of vitamin D is 1,25 dihydroxyvitamin
D, its serum value is not closely as-
sociated with overall outcomes or vi-
tamin D exposure.1 Therefore, excluding
rare cases of severe renal disease
or suspicion of vitamin D-resistant
rickets, vitamin D status in preterm
infants as well as older infants
should be monitored exclusively by
measuring the serum 25-OH-D con-
centration, not the 1,25 dihydrox-
yvitamin D concentration.

Data on the relationship between vi-
tamin D intake and serum 25-OH-D in
preterm infants are extremely limited.
Backstrom et al28 found that an intake
of 200 IU/kg in the first 6 weeks after
birth led to mean 25-OH-D concen-
trations of ∼50 nmol/L and 80 nmol/L
by 12 weeks of age (to convert from
nmol/L to ng/mL, divide by 2.5). Simi-
lar results were found by Koo et al.29

Most full-term infants achieve 25-OH-D
concentrations of more than 50 nmol/L
with vitamin D intakes of 400 IU/day.1

However, it is difficult to extrapolate
data from full-term infants to pre-
term infants, especially those who
are hospitalized, in whom UV B-mediated
vitamin D formation is likely to be
minimal and in whom fat mass, in
which vitamin D and its metabolites
are stored, is minimal. A recent study
revealed a high incidence of very
low 25-OH-D concentrations in the
cord blood of Arab preterm infants
in the Middle East, likely attribut-
able to very low maternal vitamin D
status.30

CARE OF VLBW INFANTS RELATED
TO BONE HEALTH

Calcium, Phosphorus, and Vitamin D

The basic approach to prevention of
rickets in preterm infants is the use
of diets containing high amounts of
minerals. In almost all infants with
birth weight <1800 to 2000 g, re-
gardless of gestational age, it is rec-
ommended to use formulas designed
for preterm infants or human milk
supplemented with fortifiers designed
for use in this population. Bone min-
eral content is low in infants who are
small for gestational age, leading to
the recommendation to use these pro-
ducts on the basis of weight rather
than gestational age.31 Further re-
search is needed, however, to clarify
whether this is appropriate practice
for all preterm infants with birth
weight <2000 g.

In the United States, fortified human
milk and formulas designed for pre-
term infants provide calcium intakes
of ∼180 to 220 mg/kg per day and
approximately half that amount of
phosphorus (Table 3). Two widely used
sets of recommendations in the
United States from Tsang et al32 and
Klein et al33 (Table 4) are consistent
with these intakes, and for calcium, it

is reasonable to adopt the lower value
and the higher value of the 2 as
a range for recommended intakes (ie,
150 to 220 mg/kg per day). For phos-
phorus, the lower value of 60 mg/kg
per day would lead to a 2:1 ratio or
higher with the recommended cal-
cium intakes, and thus, a minimum
lower intake level of 75 mg/kg per day
is recommended to provide a calcium-to-
phosphorous ratio less than 2:1. Although
no optimal calcium-to-phosphorous ratio
is identified, generally a 1.5 to 1.7:1
ratio may be optimal for preterm
infants.34 For an upper intake recom-
mendation for phosphorous, the higher
value of 140 mg/kg per day is sug-
gested. As noted later, phosphorus de-
ficiency may occur in some preterm
infants, and thus, a higher upper level
recommendation is provided.

Pending further research, using the
full-term infant vitamin D intake rec-
ommendation of 400 IU/day is appro-
priate for preterm infants born with
birth weight >1500 g. Potential risks
related to high 25-OH-D concentrations
are unknown, and the established
upper tolerable intake of 1000 IU/day
for healthy full-term infants may be
considered an upper intake for pre-
term infants as well.

TABLE 3 Intakes of Calcium, Phosphorus, and Vitamin D From Various Enteral Nutrition Feedings at 160 mL/kg Per Day Used in the United States

Unfortified Human Milka (20 kcal/oz) Fortified Human Milka (24 kcal/oz) Preterm Formula (24 kcal/oz) Transitional Formula (22 kcal/oz)

Calcium (mg/kg) 37 184–218 210–234 125–144
Phosphorus (mg/kg) 21 102–125 107–130 74–80
Vitamin D (IU/day)b 2.4 283–379 290–468 125–127
a Human milk data based on mature human milk.38
b Based on an infant weighing 1500 g.

TABLE 4 Recommendations for Enteral Nutrition for VLBW Infants

Calcium, mg/kg
per day

Phosphorus, mg/kg per day Vitamin D, IU/day

Tsang et al (2005)32 100–220 60–140 150–400a

Klein (2002)33 150–220 100–130 135–338b

Agostonic (2010)5 120–140 65–90 800–1000
This AAP clinical report 150–220 75–140 200–400
a Text says “aim to deliver 400 IU/daily.”
b 90–125 IU/kg (total amount shown is for 1.5-kg infant).
c Reflects European recommendations.
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For VLBW infants, few data are avail-
able. Their smaller size may lead to
a lower need for vitamin D to achieve
adequate 25-OH-D concentrations,28,29

but further data are needed on this
relationship. On the basis of limited
data, a vitamin D intake of 200 to 400
IU/day for VLBW infants is recom-
mended. This intake should be in-
creased to 400 IU/day when weight
exceeds ∼1500 g and the infant is
tolerating full enteral nutrition. Be-
cause this would require supple-
mental vitamins being added in
addition to available human milk
fortifiers, some may wish to wait until
weight is closer to 2000 g to provide
a full 400 IU/day because of concern
about the osmolarity of vitamin sup-
plements. These intake recommenda-
tions should be subject to clinical trials
with rickets and fractures as clinical
outcomes.

Comparisons With Other
Recommendations

In Europe, a considerably lower target
for calcium and phosphorus intake is
common (Table 4). European guide-
lines generally suggest higher intakes
of vitamin D of 800 to 1000 IU/day,4,5

but there is no direct comparison of
this approach compared with the ap-
proach used in the United States. Al-
though this vitamin D intake is likely
safe and is within the tolerable upper
intake limit of the IOM for full-term
infants,1 no data are available for
groups of VLBW infants and especially
infants with birth weight <1000 g to
assess the safety of providing these
vitamin D intakes, which, on a body-
weight basis may be 5 to 10 times the
amount recommended for full-term
neonates.

As noted by the IOM report,1 there
are no clinical outcome data to sup-
port routine measurement of vi-
tamin D concentrations in preterm
infants. Infants with cholestasis, other

malabsorptive disorders, or renal
disease should be considered for as-
sessment, targeting a 25-OH-D con-
centration >50 ng/mL.1,3 Preterm
infants with radiologic evidence of
rickets or high APA (>800 IU/L) are
often provided the tolerable upper
intake total of 1000 IU/day of vitamin
D; however, no evidence-based data
are available to support any specific
benefit to this practice.

Research in a small number of pre-
term infants has suggested improve-
ment in bone mineral content with an
exercise or physical therapy program
for preterm infants. No studies have
demonstrated a decrease in rickets or
fractures with such a program. Care
would need to be taken because of the
fragile nature of the preterm infants’
bones. At present, this therapy re-
quires further clinical investigation
before it can be recommended for
routine use.35

OTHER MANAGEMENT ISSUES

Despite the use of feedings with high
mineral content, some infants may
develop rickets. The management of
infants who have rickets and remain
dependent on intravenous nutrition is
beyond the scope of this review, but
in general, maximizing calcium and
phosphorus intake from intravenous
nutrition while minimizing factors that
lead to mineral loss (steroids, some

diuretics) is advised. Management
approaches for infants who are fed
enterally are described in Table 5.
These principles have not been tested
in controlled trials but reflect expert
opinion related to mineral intake and
metabolism.

Whether minerals should be added
directly to human milk separate from
the use of human milk fortifiers is
controversial. This practice has been
advocated, combined with monitoring
of urinary calcium and phosphorus.36

Although shown to be effective in
some small studies, adding minerals
directly to human milk, especially in
the absence of using human milk
fortifiers, is not widely performed in
the United States for routine man-
agement of VLWB infants, because
individually supplementing these min-
erals does not also provide the extra
protein and other nutrients needed
for growth.

However, in some infants who have
evidence of rickets, the need for fluid
restriction or inability to tolerate for-
mula designed for preterm infants or
human milk fortifier may lead to the
need to directly supplement calcium
and phosphorus. Optimal or safest
forms and doses of calcium and
phosphorus to add directly to the diet
of preterm infants are unknown. In
general, most widely used is calcium
glubionate, a liquid form of calcium

TABLE 5 Management Approach for Enterally Fed Preterm Infants With Radiologic Evidence of
Rickets

1. Maximize nutrient intake. Consider increasing human milk fortifier and/or feeding volume of preterm
formula, as clinically indicated. If unable to tolerate human milk fortifier or preterm formula, then will
likely need elemental minerals added as described below.

2. If no further increases in these can be made, add elemental calcium and phosphorus as tolerated.
Usually beginning at 20 mg/kg per day of elemental calcium and 10–20 mg/kg per day elemental
phosphorus and increasing, as tolerated, usually to a maximum of 70–80 mg/kg per day of elemental
calcium and 40–50 mg/kg per day elemental phosphorus.

3. Evaluate cholestasis and vitamin D status. May consider measuring 25-OH-D concentration, targeting
serum 25-OH-D concentration of >20 ng/mL (50 nmol/L).

4. Follow serum phosphorus concentration and serum APA weekly or biweekly.
5. Recheck radiographs for evidence of rickets at 5- to 6-week intervals until resolved.
6. Advise caregiving team to be cautious in handling of infant.
7. Limit use of steroids and furosemide, as clinically feasible.
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containing 23 mg/mL of elemental cal-
cium for oral supplementation. When
needed, starting doses of 20 mg/kg per
day of elemental calcium may be used,
increasing slowly to a maximum of
approximately 60 to 70 mg/kg per day
of elemental calcium. Data specific to
the use of calcium carbonate are not
available, but the high pH of the neo-
natal intestine may make calcium
carbonate less than ideal. Calcium
gluconate (9.3 mg/mL elemental cal-
cium) may also be used. Salts that
contain both calcium and phosphorus
are also used.23 For example, calcium
tribasic phosphate contains 0.39 mg
calcium and 0.28 mg of phosphorus
per milligram of powder, although
calcium tribasic phosphate must be
compounded as a liquid for adminis-
tration to infants.

A special population is older preterm
infants who develop a low serum
phosphorus concentration, often in con-
junction with a serum APA <500 IU/L.
The specific cause of this low serum
phosphorus concentration is unknown,
but it is likely partly related to the use
of phosphorus in nonbone tissue, such
as muscle. The exact serum phospho-
rus concentration for which evidence
demonstrates a need to supplement
phosphorus without calcium is not
known, but a serum concentration be-
low ∼4.0 mg/dL, especially if present
for more than 1 to 2 weeks, suggests
consideration of adding phosphorus
directly.

An ideal oral form of phosphorus for
use in preterm infants does not exist.
Administering the intravenous pre-
parations orally can be considered,
because they are lower in osmolar-
ity than are commercially available
phosphorus-containing liquids. For
example, potassium phosphate pro-
vides 31 mg of elemental phosphorus
per millimole, and a dose of 10 to 20
mg/kg per day of elemental phos-
phorus is reasonable and will likely

resolve hypophosphatemia in most
preterm infants.

Transitioning Off High-Mineral
Containing Products

Decreasing mineral intake, by either
using less human milk fortifier or
discontinuing the use of formulas for
preterm infants, is often begun at
a body weight of ∼2000 g. Delaying
the switch to transitional formulas
and continuing the use of formula
designed for preterm infants or hu-
man milk fortifier should be consid-
ered for infants on fluid restriction,
especially <150 mL/kg per day, or for
infants with a prolonged course of
parenteral nutrition and a persistent
elevation of serum APA (ie, >800 IU/L).
Use of formula designed for preterm
infants would likely be safe until body
weight of at least 3000 g is reached,
after which some concern might be
present about vitamins or minerals
(especially vitamin A) exceeding the
established tolerable upper intake
levels.37 No clinical evidence of vitamin
A toxicity exists, although for intakes
slightly above the upper level, a risk-
benefit assessment may need to be
performed regarding use of formulas
designed for preterm infants in some
larger infants.

Preterm infants who do not tolerate
cow milk protein or lactose-containing
products represent a special circum-
stance. Amino acid-based, soy-based,
and other specialized infant formulas
generally have higher levels of min-
erals than do routine infant formulas,
but the bioavailability of these miner-
als, especially in high-risk infants such
as those with a history of feeding
intolerance or intestinal failure, is
uncertain. As such, biochemical mon-
itoring may need to be continued for
an extended period of time, and in
some cases, direct supplementation
with added minerals should be con-
sidered.

POSTDISCHARGE MANAGEMENT OF
PRETERM INFANTS

VLBW infants who are discharged ex-
clusively breastfeeding will often do
well from a bone mineral perspective;
however, they may be at risk for a very
high serum APA after discharge. No
specific research or clinical studies
have addressed this issue. A mea-
surement of serum APA 2 to 4 weeks
after discharge is appropriate in ex-
clusively breastfed former VLBW in-
fants, with careful follow-up for values
>800 IU/L and consideration of direct
mineral supplementation if serum APA
exceeds 1000 IU/L. Parents may also
choose to provide some feedings per
day of a higher mineral-containing
formula (such as transitional formu-
las at 22 kcal/oz) to infants with birth
weight <1500 g after hospital dis-
charge. Transitional formulas contain
22 kcal/oz, and their nutrient contents
are between those used for full-term
infants and those used for preterm
infants.

No data are available to define the
length of time exclusively breastfed
infants receiving such formula sup-
plements or transitional formula need
to continue them. This decision is often
driven by growth in weight, head cir-
cumference, and length, not by bone
mineral concerns. Infants consuming
less than ∼800 mL of currently mar-
keted transitional formula daily after
discharge from the hospital will re-
ceive <400 IU/day of vitamin D for
several weeks to several months. It is
reasonable to supplement these in-
fants with a small amount of vitamin D
(often 200 to 400 IU/day) to ensure
a total intake of at least 400 IU/day.

From a bone mineral perspective,
infants with birth weight 1500 to 2000
g will generally do well with exclusive
breastfeeding or routine infant for-
mula after discharge from the hospi-
tal. Some pediatricians choose to use
a transitional infant formula after
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infants reach ∼34 weeks’ postmen-
strual age or ∼1800 to 2000 g body
weight.

There are no specific studies related to
the bone mineral needs of infants who
are “late preterm” (ie, 34–36 weeks’
gestation and >2000 g at birth).
However, there are no clinical reports
of mineral deficiency or rickets in this
population whether breastfed exclu-
sively or fed formula designed for
preterm infants, as long as long-term
vitamin D status is adequate. There-
fore, it is likely that late preterm
infants do not generally need special
management related to bone minerals
after discharge from the hospital.
Breastfed preterm infants who are at
home should receive 400 IU/day of vi-
tamin D. Formula-fed preterm infants
receiving formulas designed for full-
term infants would generally not ach-
ieve an intake of 400 IU/day of vitamin
D until consuming ∼800 mL of formula
daily, depending on the formula. Pro-
viding these infants with an additional
200 to 400 IU/day may be considered,
but there are no data indicating any
clinical benefit to this practice.

Small-for-gestational-age infants at or
near term, such as is common in many
global settings, may usually be pro-
vided minerals in the same way as
larger infants of the same gestational
age. Such infants should be monitored
carefully for growth, and an adequate
intake of vitamin D should be ensured.

SUMMARY

1. Preterm infants, especially those
<27 weeks’ gestation or with birth
weight <1000 g with a history of
multiple medical problems, are at
high-risk of rickets.

2. Routine evaluation of bone mineral
status by using biochemical testing
is indicated for infants with birth
weight <1500 g but not those with
birth weight >1500 g. Biochemical
testing should usually be started 4
to 5 weeks after birth.

3. Serum APA >800 to 1000 IU/L or
clinical evidence of fractures should
lead to a radiographic evaluation
for rickets and management fo-
cusing on maximizing calcium and
phosphorus intake and minimizing
factors leading to bone mineral
loss.

4. A persistent serum phosphorus
concentration less than ∼4.0 mg/dL
should be followed, and consider-
ation should be given for phospho-
rus supplementation.

5. Routine management of preterm
infants, especially those with birth
weight <1800 to 2000 g, should in-
clude human milk fortified with
minerals or formulas designed
for preterm infants (see Table 4
for details).

6. At the time of discharge from the
hospital, VLBW infants will often be

provided higher intakes of miner-
als than are provided by hu-
man milk or formulas intended
for term infants through the use
of transitional formulas. If exclu-
sively breastfed, a follow-up serum
APA at 2 to 4 weeks after discharge
from the hospital may be consid-
ered.

7. When infants reach a body weight
>1500 g and tolerate full enteral
feeds, vitamin D intake should gen-
erally be ∼400 IU/day, up to a max-
imum of 1000 IU/day.
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Caregiver-Fabricated Illness in a Child: A Manifestation
of Child Maltreatment

abstract
Caregiver-fabricated illness in a child is a form of child maltreatment
caused by a caregiver who falsifies and/or induces a child’s illness,
leading to unnecessary and potentially harmful medical investigations
and/or treatment. This condition can result in significant morbidity
and mortality. Although caregiver-fabricated illness in a child has
been widely known as Munchausen syndrome by proxy, there is on-
going discussion about alternative names, including pediatric condi-
tion falsification, factitious disorder (illness) by proxy, child abuse in
the medical setting, and medical child abuse. Because it is a relatively
uncommon form of maltreatment, pediatricians need to have a high
index of suspicion when faced with a persistent or recurrent illness
that cannot be explained and that results in multiple medical proce-
dures or when there are discrepancies between the history, physical
examination, and health of a child. This report updates the previous
clinical report “Beyond Munchausen Syndrome by Proxy: Identification
and Treatment of Child Abuse in the Medical Setting.” The authors
discuss the need to agree on appropriate terminology, provide an
update on published reports of new manifestations of fabricated
medical conditions, and discuss approaches to assessment, diagno-
sis, and management, including how best to protect the child from
further harm. Pediatrics 2013;132:590–597

INTRODUCTION

Few conditions are as difficult to diagnose and manage as illness
induced or falsified by caregivers. Although this condition has been
widely known as Munchausen syndrome by proxy, there is ongoing
debate about alternative names, including pediatric condition falsi-
fication, factitious disorder (illness) by proxy, child abuse in the medical
setting, and medical child abuse. The previous clinical report from the
American Academy of Pediatrics called this form of maltreatment
“child abuse in a medical setting,” noting that it can include physical
abuse, medical neglect, and psychological maltreatment.1 This term
was used to focus attention on the harm caused to the child. Roesler
and Jenny2 concurred that pediatricians should focus on the mal-
treatment that happened to the child rather than the offender’s mo-
tivation. They coined the term “medical child abuse,” which they
defined as “a child receiving unnecessary and harmful or potentially
harmful medical care at the instigation of a caretaker.” Despite the
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variability in terms, there is general
agreement that this condition causes
serious harm and is associated with
significant morbidity and mortality.3

The sections that follow provide an
overview of the spectrum of the con-
dition, the epidemiology, and an ap-
proach to assessment, diagnosis, and
management.

DESCRIPTION

The essential feature of the condition
that will be referred to in this report
as fabricated illness in a child is the
caregiver’s falsification and/or induce-
ment of physical or psychological
symptoms or signs in a child.4 The
term “fabricated illness in a child”
has been used in this report to reflect
the emphasis on the child as the victim
of the abuse rather than on the mental
status or motivation of the caregiver
who has caused the signs and/or
symptoms.

Just as the name has been under de-
bate, the definition has been contro-
versial, partly because early definitions
often included the offender’s motiva-
tion. To be consistent with the ap-
proach to diagnosing other forms of
child maltreatment, the definition and
diagnosis of caregiver-fabricated ill-
ness in a child should focus on the
child’s exposure to risk and harm
and associated injuries or impairment
rather than the motivation of the of-
fender.1,2,5,6 Caregiver-fabricated illness
in a child is best defined as maltreat-
ment that occurs when a child has
received unnecessary and harmful or
potentially harmful medical care be-
cause of the caregiver’s fabricated
claims or signs and symptoms induced
by the caregiver.2

SPECTRUM OF PRESENTATIONS

This type of maltreatment has no typical
presentation, but a broad range of
manifestations has been described,

as shown in Table 1. In separate litera-
ture reviews, Rosenberg7 and Feldman
and Brown8 determined that bleeding,
seizures, central nervous system de-
pression, apnea, diarrhea, vomiting,
fever, and rash were the most com-
mon presentations. Approximately one-
quarter of children present with renal
and urologic manifestations, including
urinary tract infections and hematu-
ria.9 Illnesses commonly are reported
to involve multiple organs, and the chil-
dren are frequently seen by numerous
subspecialists. Apnea and anorexia/
feeding problems are the 2 most com-
monly reported symptoms.10 Emotional
and behavioral conditions, such as
attention-deficit/hyperactivity disorder,
learning disabilities, dissociative dis-
orders, and psychosis, have all been
fabricated by caregivers.11–13 Allega-
tions of sexual abuse have also been
fabricated.14–16

Some of the forms of fabricated illness
reported in more recent literature
include hypernatremic dehydration,17

immunodeficiency,18 celiac disease,19

and Gaucher disease.20 A retrospective
review of calls to the National Poison
Data System from 2000 to 2008 for
pharmaceutical exposures that were
coded as “malicious” and occurred in
a child younger than 7 years revealed
1437 cases (average of 160 cases/
year).21 Ethanol, laxatives, and benzo-
diazepines, in that order, were the
most common pharmaceutical catego-
ries. The pharmaceutical exposure may
have been an intentional poisoning,
drug-facilitated sexual abuse, or fabri-
cated illness. Eighteen children (1.2%)
died, and 2.2% suffered some major
signs or symptoms related to the ex-
posure. Most of the deaths were re-
lated to exposure to a sedating agent,
including antihistamines and opioids.

The offending caregiver may fabricate
or invent a history of illness, exaggerate
a real disease, or underreport signs
and symptoms. The caregiver may ac-
tually produce the signs and symptoms
of illness or may both fabricate the

TABLE 1 Symptoms and Signs by System Involved

Allergic: food allergy, rash
Dermatologic: erythema, vesiculations from burns, lacerations, scratches, puncture wounds, eczema
Developmental: learning disabilities, attention-deficit/ hyperactivity disorders, neuromotor dysfunctions,

pervasive developmental delay, psychosis
Endocrine: polydipsia, polyuria, hypoglycemia, diabetes, glycosuria
Gastrointestinal: abdominal pain, anorexia, diarrhea, dehydration, esophageal burns, vomiting, weight loss,

bowel obstruction, gut dyskinesias, bleeding including hematemesis and hematochezia or melena,
bleeding from nasogastric tube, bleeding from ileostomy, disorders leading to a need for parenteral
nutrition

Hematologic: bleeding, easy bruising, anemia
Infection: fever, leukopenia, sepsis, septic arthritis, osteomyelitis; failure to resolve infections with

antibiotics to which bacteria are susceptible; onset of new infection while the child is receiving
antibiotics to which the bacteria are susceptible; unusual bacteria from the site of infection or infection
with multiple simultaneous organisms of low pathogenicity

Metabolic: mitochondrial disorders, without positive testing
Neurologic: seizures, headaches, weakness, disorder of consciousness
Oncologic: leukemia, other cancers
Ophthalmic: recurrent hemorrhagic conjunctivitis, keratitis, eyelid swelling, unequal pupils, nystagmus,

periorbital cellulitis
Orthopedic: limping
Otic: otorrhea, recurrent infections
Renal: hematuria, proteinuria, renal calculi, bacteriuria, renal insufficiency, hypertension, nocturia,

hypernatremia, hyponatremia, hypokalemia, pyuria, renal failure
Respiratory: presentation with an acute life-threatening event, apnea including sleep apnea, cystic fibrosis,

bleeding from the upper respiratory tract, intractable asthma, hemoptysis, cyanosis, hypoxia
Rheumatologic: arthritis, arthralgia, morning stiffness

Data are from refs 2, 3, and 7.
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clinical picture and cause the signs and
symptoms. There is a spectrum of se-
verity of fabricated illness, and 1 form
may evolve into another: for example,
a caregiver may begin by fabricating
a history and move on to actually cause
signs and symptoms of illness.

The caregiver’s fabrications may lead
physicians to cause chronic medical
complications or disabilities through
their treatments, for example, by in-
serting an unnecessary gastric tube
for feeding. Caregivers’ actions may
induce emotional or psychiatric dis-
ease in their children. The caregiver
may coach the victim or others into
misrepresenting the victim as ill. The
child and family members may be
convinced of the child’s illness. There
is often a significant delay from months
to years between when the child pres-
ents with initial symptoms to the time
of diagnosis.7,22

EPIDEMIOLOGY

Although fabricated illness in a child is
relatively rare, best estimates suggest
that health professionals will likely
encounter at least 1 case during their
career.23 This form of maltreatment of-
ten goes unrecognized and unreported
even when it is recognized. The reported
incidence is approximately 0.5 to 2.0
per 100 000 children younger than 16
years.7,24,25 Inappropriate invasive
investigations or treatments, including
drug therapy, were inflicted on 93% of
the children in the cases reported over
2 years in the United Kingdom.24 In this
prospective surveillance study con-
ducted in the United Kingdom and the
Republic of Ireland, 85% of the notify-
ing pediatricians estimated the cer-
tainty of their diagnosis as greater
than 90%. In this study, it appears that
pediatricians needed to have a strong
degree of certainty before reporting,
suggesting that many cases go un-
reported when a physician is less
sure of the diagnosis. A diagnosis of

fabricated illness in a child may also
not be made because of the incon-
sistency in diagnostic criteria. Failure to
consider the possibility in the differ-
ential diagnosis is the most common
reason for the missed diagnosis.7,26

Males and females are victimized
equally.7,10 The median age at diagnosis
is between 14 months and 2.7 years.10

Most of the victims are infants and
toddlers, although approximately 25%
of cases occur in children older than
6 years.10,22,24 Illness fabricated by a
caregiver has been described in many
other countries and cultures.8 Siblings
of children who are victims of fab-
ricated illness are also frequently
abused.24,27,28 In 1 large series, 25%
of the siblings had died and 61.3% of
the siblings had illnesses similar to
those of the victims of fabricated
illness.10

Although mothers are most commonly
the offenders, fathers, grandparents,
boyfriends, and child care providers
have been found responsible.24,29 Cases
in which parents have colluded to
fabricate illness have been reported as
well.11 There are reports of children
who appear to actively collude with the
offender in producing the fabricated
illness and who later independently
fabricate their own illness as they be-
come older.30 In addition, older chil-
dren have been reported to fabricate
illness, both by falsifying symptoms
and/or signs of illness, without adult
collusion.18,25,31,32

Although a discussion of the etiology
for such behavior by caregivers is
beyond the scope of this report, it is
important for clinicians to be aware of
some of the caregiver risk indicators
for fabricating illness in a child. These
include caregivers who (1) appear to
need or thrive on attention from
physicians,13 (2) insist that the child
cannot cope without the parent’s on-
going attention,13 (3) are either di-
rectly involved in professions related

to health care3 or at least are very
knowledgeable medically and have a
familiarity with medical terminology,
and (4) have a history of factitious
disorder or somatoform disorder.33,34

Although such indicators are useful in
raising awareness about the possi-
bility of fabricated illness among chil-
dren of otherwise apparently caring
families, such features are quite non-
specific and should not be used to
make the diagnosis.35 These charac-
teristics overlap considerably with
those of caregivers who are advocates
for their children with genuine ill-
nesses, and some parents who fabri-
cate illness in their children do not
show such features.35 It is important to
underscore that there is no consistent
psychological presentation or psychi-
atric diagnosis among caregivers who
have fabricated illness in a child.36

Children who are victims of fabricated
illness can suffer significant morbidity
and mortality.21,24,27,28,37 Mortality rates
of 6% to 9% have been reported, and
approximately the same percentage
suffer long-term disability or perma-
nent injury.7,10,24 By definition, all vic-
tims suffer some short-term morbidity
related to unnecessary procedures or
treatments. The abuse often continues
in the hospital38 and has even oc-
curred in the ICU.17,39 Approximately
75% of the morbidity experienced by
children has been precipitated by
caregivers’ behaviors while the chil-
dren are hospitalized.7

DIAGNOSIS

The diagnosis of fabricated illness in
a child can be especially difficult, be-
cause the signs and symptoms repor-
ted by a caregiver may not actually be
present during the physician’s evalu-
ation. When illness is induced or fab-
ricated, the signs and symptoms may
fluctuate and be inconsistent with nor-
mal physiology. Indicators that should
cause the pediatrician to consider
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fabricated illness in a child are shown
in Table 2. A caregiver who seeks an-
other medical opinion when told that
the child does not have illness or who
resists reassurance that the child is
healthy should raise concern about
possible fabricated illness. Other po-
tential areas for concern include a
caregiver who perseverates about bor-
derline abnormal results of no clinical
relevance, despite repeated reassur-
ance, or who refutes the validity of
normal results. In the previous clinical
report, it was suggested that the phy-
sician consider the following 3 ques-
tions in the diagnostic assessment of
suspected fabricated illness:

1. Are the history, signs, and symp-
toms of disease credible?

2. Is the child receiving unnecessary
and harmful or potentially harmful
medical care?

3. If so, who is instigating the evalua-
tions and treatment?

A multidisciplinary evaluation involving
medical, psychosocial, child protective
services, and legal professionals is im-
portant.40 Because of the complexity of
the diagnosis of fabricated illness in a
child, the physician may want to consult
with a specialist in child abuse pediat-
rics. A physician with expertise in child
abuse and fabricated illness in a child
may be able to provide a more objective
opinion than a physician more closely

involved with the family.41,42 A complete
review of the medical record, al-
though potentially daunting, is im-
perative.35 Because medical records
are generally extensive and usually
involve multiple medical sites, identifi-
cation of the condition as fabricated
may be missed if the complete medical
records are not reviewed. The com-
plete medical record may not be readily
available if care has been sought at
different clinical settings.

It is important to understand that as
many as 30% of children with fabri-
cated illness have an underlying med-
ical illness.7 Eventually, most of the
victims will have iatrogenic signs and
symptoms of illness.

When reviewing medical records, it is
useful to make a chronological sum-
mary of medical contacts. This sum-
mary may reveal one or more of the
following: (1) use of multiple medical
facilities; (2) excessive and/or inappro-
priate pattern of utilization, including
procedures, medications, tests, hospi-
talizations, and surgeries; (3) a pattern
of missed appointments and discharge
of the child against medical advice; and
(4) a history of the opinions of physi-
cians about the child’s medical prob-
lems, illnesses, and treatments being
misrepresented to other physicians. It
is essential to review the entire record,
including daily notes by all health care

professionals, rather than simply fo-
cusing on summary reports, such as
discharge summaries. When a child is
hospitalized, it is important that all
staff attribute the source of medical
information in their notes: for example,
nurses should document whether they
witnessed that a child was apneic or
that the caregiver told them the child
was apneic. As shown in Table 3, it is
useful to create a table that includes
the following elements for each health
contact: name of patient, date, location,
reason for contact, reported signs/
symptoms as stated by the caregiver,
objective observations documented by
the physician, conclusions/diagnosis
made, treatment provided, efficacy
of treatment, and other comments or
observations. The veracity of the claims
made by the caregiver can then be
assessed for each symptom and sign.35

An important overall issue to consider
is whether the medical history provided
by the caregiver matches the history in
the medical record and whether the
diagnosis reported by the caregiver
matches the diagnosis made by the
physician. Because fabricating care-
givers can misrepresent medical in-
formation provided by various medical
professionals, it is helpful to have all
involved physicians conference and de-
velop a consensus management plan.

Because physicians may be reluctant
to identify possible concerns about
induced illness in the record, it is also
important to contact the individual
physicians to discuss whether they
have any concerns about possible
fabrication of illness. A physician di-
rectly involved in the ongoing as-
sessment or treatment of a child who
may be the victim of fabricated illness
can legally contact other physicians
involved in the current or past care of
the patient to obtain information
relevant to the ongoing assessment
or treatment of the child. If there is
any aspect of that physician contact

TABLE 2 Indicators of Possible Fabricated Illness in a Child

• Diagnosis does not match the objective findings
• Signs or symptoms are bizarre
• Caregiver or suspected offender does not express relief or pleasure when told that child is improving or

that child does not have a particular illness
• Inconsistent histories of symptoms from different observers
• Caregiver insists on invasive or painful procedures and hospitalizations
• Caregiver’s behavior does not match expressed distress or report of symptoms (eg, unusually calm)
• Signs and symptoms begin only in the presence of 1 caregiver
• Sibling has or had an unusual or unexplained illness or death
• Sensitivity to multiple environmental substances or medicines
• Failure of the child’s illness to respond to its normal treatments or unusual intolerance to those
treatments

• Caregiver publicly solicits sympathy or donations or benefits because of the child’s rare illness
• Extensive unusual illness history in the caregiver or caregivers’ family; caregiver’s history of somatization
disorders
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that may be for forensic purposes or
done in consultation with child pro-
tective services, consider obtaining the
caregiver’s consent and/or obtaining
legal advice before making such con-
tact. The medical record of the siblings
should be reviewed in the same thor-
ough fashion.

If a child with the possible fabricated
illness is verbal, the child should be
interviewed separately from the care-
giver for his or her recollection of any
symptoms, including where and when
they occurred. It is also important to
take a careful family and social history,
including information about any un-
usual or frequent illnesses in the ex-
tended family and siblings.

Fabricated illness in a child, like other
forms of child maltreatment, is not
a diagnosis of exclusion. The pediatri-
cian should evaluate the child for ill-
ness fabrication while simultaneously
searching for other medical explan-
ations for the illness: for example, un-
usual and rare medical problems, such
as cyclic vomiting or mitochondrial
disease. Some parents are overanxious
or difficult, and others perceive their
child as vulnerable because of some
earlier traumatic event, such as ex-
treme prematurity, and may “shop
around” for a physician.43 When pa-
rental behaviors result in harm to the
child, the child has been maltreated,
whatever the caregiver’s motivation.37

The specific features of an evaluation
for fabricated illness in a child depend
on the type of fabrication suspected.
The pediatrician may need to perform
toxicology tests if poisoning is sus-
pected or may need to request blood

group typing or subtyping if blood
contamination is a concern. If testing
is needed to confirm the diagnosis,
the child must be protected from any
additional or ongoing harm while the
evaluation is underway. Although the
hospital is generally considered an
appropriate setting to complete this
testing, the offending caregiver often
continues the illness fabrication in the
hospital.7 Consequently, the caregiver’s
contact with the child may need to be
supervised to protect the child from
further harm.

If there are concerns that a child may
be a victim of fabricated illness, physi-
cians should defer procedures and
prescriptions. The physician’s responsi-
bility is to protect the child.

COVERT VIDEO SURVEILLANCE

Covert video surveillance (CVS) has
been proposed as a method of en-
suring the child’s safety during the
hospitalization, as well as to expose
and document the offending care-
giver’s fabricating behavior toward
the child while in the hospital.44,45

The use of CVS has been controver-
sial.46 Some argue that it is an invasion
of the parent’s right to privacy or that
it represents entrapment.47 Others re-
spond that privacy is not guaranteed in
a hospital setting, because health care
providers, such as nurses, may walk
into patient rooms at any time un-
announced. Also, for some conditions,
monitors are attached to a child and
sound at the nurses’ station. Some
consider CVS to be a diagnostic tool,48

but others argue that the recordings
can be difficult to interpret and that

a caregiver may be falsely accused of
harm.47 Because it can be difficult to
prove to child protective services and
in legal proceedings that illness has
been fabricated, some children will not
be protected from further harm with-
out the use of CVS to document the
abuse. Some of the disadvantages of
the use of CVS include its cost, the
need for real-time monitoring to in-
terrupt any harm to a child, and the
risk of additional harm to the child
even with close monitoring.44,45

In 1 series, CVS was required to make
the diagnosis of fabricated illness in
a child in more than half of the cases. In
10% of the cases, however, it proved
helpful because it showed that the child
had a medical problem.45 CVS has been
used to detect caregivers suffocating
infants, intentionally causing fractures,
administering poison, and injecting
harmful substances into intravenous
lines. Some offending caregivers, who
were previously thought to be very
attentive to the child, were shown to
ignore the child when no one was
watching. CVS can also disprove a care-
giver’s falsified claim, such as showing
that apnea did not occur when a care-
giver has reported it. Furthermore, CVS
has the potential to show that the abuse
was premeditated and occurred without
provocation.

If CVS is to be implemented, the hospital
should develop protocols that guide
its use. The protocols should include
provision for continuous monitoring,
training for the observers or mon-
itors, and a plan that ensures rapid
intervention if the child is observed to
be at risk.

TABLE 3 Sample Table for Chart Review

Date Location Reason for
Contact

Reported
Signs/Symptoms per

Caregiver

Objective
Observations by

Physician

Conclusions/
Diagnosis Made

Treatment
Provided

Efficacy of
Treatments

Other
Comments or
Observations
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An approach that can be considered
instead of CVS is separation of the
child from the suspected offending
caregiver and subsequent observation
of the child’s condition. The child must
be separated for sufficient time to de-
termine whether there is any change
in the child’s condition while, as much
as possible, maintaining constant all
other management, such as medica-
tion use. During this trial period, the
suspected offending caregiver must
not be allowed any contact with the
child unless strict third-party supervi-
sion is maintained. Intervention by
child protective services will likely be
required to establish and maintain this
separation. If symptoms do not disap-
pear, this is strong indication that the
symptoms were not fabricated, pro-
viding the child has been adequately
protected during the separation. The
association between the trial separa-
tion and any improvement in a child’s
condition may be difficult to prove in
a legal setting, especially because im-
provement in a child’s condition may
be attributed to a spontaneous re-
mission or resolution of the underlying
medical problem.

MANAGEMENT AND PROGNOSIS

Reporting Suspected Maltreatment

Physicians should report any reason-
able suspicions of child abuse promptly
to child protective services authorities.
All states have laws that mandate
physicians report suspected child mal-
treatment if they have reasonable cause
to suspect. In a review by Sheridan,10

only approximately one-third of the
cases of suspected fabricated illness in
a child had been reported. Another
study found that pediatricians do not
report unless they are almost certain
of the diagnosis of fabricated illness. In
this study, the pediatricians estimated
the probability that their diagnosis was
correct as greater than 90%.24 Al-
though the laws do not require this

level of certainty for reporting, physi-
cians may be concerned that a care-
giver will escalate the illness induction
to “prove” the child’s illness. Also,
pediatricians may be reluctant to re-
port suspicions of illness fabrication
because of previous experience with
child protective services and the legal
system failing to protect a child with-
out additional corroborating evidence.

Many state child protective services
systems do not list fabricated illness
or any of its various names as a spe-
cific form of child maltreatment. When
reporting suspected fabricated illness
in these states, the pediatrician should
focus on how the child was affected:
for example, the pediatrician may re-
port suspected physical abuse, emo-
tional abuse, risk of harm, and all the
categories that apply to the particular
situation. Pediatricians should collab-
orate with child protective services
and law enforcement to ensure the
best outcome for the child.

Outcome if Reported

Even when fabricated illness is repor-
ted to child protective services, many
children are not protected from further
harm. In the 2-year surveillance study in
the United Kingdom and the Republic of
Ireland referred to previously,24 ap-
proximately one-third of the children
(46 of 119) were allowed to return
home.28 Approximately one-quarter of
the children (27) still had signs or
symptoms of abuse at follow-up. Only
one-third of the children were placed
in caregiving arrangements outside
the control of the alleged offending
parent. Child protective services and
the courts were more likely to intervene
and protect children who were young
and who had been physically abused as
opposed to older children who suffered
other harm.

If children who have been victims of
fabricated illness are returned home
to the care of the offending caregiver,

reabuse is common.28,49 Approximately
40% suffer further abuse, including
other forms of maltreatment, such as
physical and emotional abuse.49 On the
basis of Rosenberg’s review,7 in 20% of
the fatal cases the child had been
returned home after the parents had
been confronted about the suspicion of
fabricated illness, and the child sub-
sequently died. In a study in 54 children
with a diagnosis of fabricated illness
followed for 1 to 14 years, many of the
children manifested other problems,
including emotional and behavioral
conditions, such as conduct disorders.
Criminal conviction of the offending
caregiver was found in only 8% of the
cases in the Rosenberg series.7

In a cohort study that had several
methodologic limitations, including
follow-up of only approximately 50%
of the original sample identified, the
factors associated with better out-
comes for children who had been
victimized included the following:
(1) continuous positive input from the
spouse and/or grandparents, (2) suc-
cessful short-term foster care before
returning to live with the offending
caregiver, (3) the offender’s long-term
therapeutic relationship with a social
worker, (4) successful remarriage for
the offending caregiver, (5) early adop-
tion of the victim, and (6) long-term
foster care placement.49 It was not
possible to determine the relative
benefits for children of remaining with
the abusing caregiver versus being
separated. Among those children who
were with the fabricator of the illness
at the time of this study, children
placed away from their mother, even
temporarily, appeared to have a better
outcome than those who did not ex-
perience this separation.

Caregiver Treatment and
Reunification

When confronted with the suspicion
that the illness has been fabricated,
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15% to 45% of offenders admitted to
causing or fabricating the child’s ill-
ness, although many denied any de-
ception.7,45 In general, the prognosis
has been poor for offenders, but
there are some reports of apparent
successful treatment.50 Identifying an
offender’s motivation may not be criti-
cal to making a diagnosis of fabricated
illness in a child, but understanding
the motivation is important for de-
termining the course of treatment.34,51

Schreier11 outlines the following indi-
cators of successful treatment: (1) the
abuser admits to the abuse and has
been able to describe specifically how
he or she abused the child, (2) the
abuser has experienced an appropri-
ate emotional response to his or her
behaviors and the harm he or she has
caused the child, (3) the abuser has
developed strategies to better identify
and manage his or her needs to avoid
abusing the child in the future, and (4)
the abuser has demonstrated these
skills, with monitoring, over a significant
period of time. Schreier also asserts
that the partners of offending care-
givers should participate in treatment,

because they have frequently colluded
in the abuse of the child. The partner’s
lack of nurture for the offending care-
giver may also be 1 motivation for the
child’s abuse.

SUMMARY

Caregiver-fabricated illness in a child is
a relatively rare but very serious form
of child maltreatment. The pediatrician
who suspects that signs or symptoms
of a disease are being fabricated
should focus on the harm or potential
harm to the child caused by the actions
of that caregiver and by the efforts of
medical personnel to diagnose and
treat a nonexistent disease. Pedia-
tricians need to have a high index of
suspicion and be alert to the possibility
when signs and symptoms do not fit
a particular illness, when they appear
resistant to treatment, or when they
evolve into another or additional ill-
nesses. Proper diagnosis of fabricated
disease involves a thorough evaluation
of medical records, clear communica-
tion among medical professionals, and
often, a multidisciplinary approach. If

the child protective services system’s
response seems inadequate, the pedi-
atrician should ask a local specialist in
child abuse pediatrics for advice and
assistance. A focus on the motives of
the caregiver, although useful in ther-
apy, is not necessary for a diagnosis of
this form of child maltreatment.
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Children, Adolescents, and the Media

abstract
Media, from television to the “newmedia” (including cell phones, iPads, and
social media), are a dominant force in children’s lives. Although television
is still the predominant medium for children and adolescents, new tech-
nologies are increasingly popular. The American Academy of Pediatrics
continues to be concerned by evidence about the potential harmful effects
of media messages and images; however, important positive and prosocial
effects of media use should also be recognized. Pediatricians are encour-
aged to take a media history and ask 2 media questions at every well-child
visit: How much recreational screen time does your child or teenager
consume daily? Is there a television set or Internet-connected device in
the child’s bedroom? Parents are encouraged to establish a family home
use plan for all media. Media influences on children and teenagers should
be recognized by schools, policymakers, product advertisers, and enter-
tainment producers. Pediatrics 2013;132:958–961

INTRODUCTION

Media, from traditional television to the “new media” (including cell
phones, iPads, and social media), are a dominant force in children’s lives.
Although media are not the leading cause of any major health problem
in the United States, the evidence is now clear that they can and do
contribute substantially to many different risks and health problems and
that children and teenagers learn from, and may be negatively influ-
enced by, the media. However, media literacy and prosocial uses of
media may enhance knowledge, connectedness, and health. The over-
whelming penetration of media into children’s and teenagers’ lives
necessitates a renewed commitment to changing the way pediatricians,
parents, teachers, and society address the use of media to mitigate
potential health risks and foster appropriate media use.

According to a recent study, the average 8- to 10-year-old spends nearly 8
hours a day with a variety of different media, and older children and
teenagers spend >11 hours per day.1 Presence of a television (TV) set
in a child’s bedroom increases these figures even more, and 71% of
children and teenagers report having a TV in their bedroom.1 Young
people now spend more time with media than they do in school—it is
the leading activity for children and teenagers other than sleeping.1,2

In addition to time spent with media, what has changed dramatically is the
media landscape.3,4 TV remains the predominant medium (>4 hours per
day) but nearly one-third of TV programming is viewed on alternative
platforms (computers, iPads, or cell phones). Nearly all children and
teenagers have Internet access (84%), often high-speed, and one-third have
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access in their own bedroom. Computer
time accounts for up to 1.5 hours per
day; half of this is spent in social net-
working, playing games, or viewing vid-
eos. New technology has arrived in a big
way: some 75% of 12- to 17-year-olds now
own cell phones, up from 45% in 2004.
Nearly all teenagers (88%) use text
messaging. Teenagers actually talk less
on their phones than any other age
group except for senior citizens,5,6 but in
the first 3 months of 2011, teenagers 13
through 17 years of age sent an average
of 3364 texts per month.5 Half of teen-
agers send 50 or more text messages
per day, and one-third send more than
100 per day.5 Teenagers access social
media sites from cell phones,6 and as
reviewed in a recent clinical report from
the American Academy of Pediatrics
(AAP), social media, mainly Facebook,
offers opportunities and potential risks
to young wired users.7 They are also
avid multitaskers, often using several
technologies simultaneously,1 but mul-
titasking teenagers are inefficient.8 For
example, using a mobile phone while
driving may result in both poor com-
munication and dangerous driving.9

Despite all of this media time and new
technology, many parents seem to have
few rules about use of media by their
children and adolescents. In a recent
study, two-thirds of children and teen-
agers report that their parents have “no
rules” about time spent with media.1

Many young children see PG-13 and R-
rated movies—either online, on TV, or in
movie theaters—that contain problem-
atic content and are clearly in-
appropriate for them.10,11 Few parents
have rules about cell phone use for
their children or adolescents. More than
60% of teenagers send and/or receive
text messages after “lights out,” and
they report increased levels of tired-
ness, including at school.12 One study
found that 20% of adolescents either
sent or received a sexually explicit im-
age by cell phone or Internet.13

For nearly 3 decades, the AAP has
expressed concerns about the amount
of time that children and teenagers
spend with media and about some of the
content they view. In a series of policy
statements, the AAP has delineated its
concerns about media violence,14 sex in
the media,10 substance use,11 music and
music videos,15 obesity and the media,16

and infant media use.17 At the same
time, existing AAP policy discusses the
positive, prosocial uses of media and
the need for media education in schools
and at home.18 Shows like “Sesame
Street” can help children learn num-
bers and letters, and the media can
also teach empathy, racial and ethnic
tolerance, and a whole variety of in-
terpersonal skills.19 Prosocial media
may also influence teenagers. Helping
behaviors can increase after listening
to prosocial (rather than neutral) song
lyrics, and positive information about
adolescent health is increasingly avail-
able through new media, including
YouTube videos and campaigns that in-
corporate cell phone text messages.20

RECOMMENDATIONS FOR
PEDIATRICIANS AND OTHER
HEALTH CARE PROVIDERS

� Become educated about critical
media topics (media use, violence,
sex, obesity, substance use, new
technology) via continuing medical
education programs.

� Ask 2 media questions and provide
age-appropriate counseling for fami-
lies at every well-child visit: How much
recreational screen time does your
child or teenager consume daily? Is
there a TV set or an Internet-
connected electronic device (com-
puter, iPad, cell phone) in the child’s
or teenager’s bedroom? In a busy
clinic or office, these 2 targeted ques-
tions are key. There is considerable
evidence that a bedroom TV increases
the risk for obesity, substance use,
and exposure to sexual content.1,21–26

� Take a more detailed media history
with children or teenagers who
demonstrate aggressive behavior;
are overweight or obese; use to-
bacco, alcohol, or other drugs; or
have difficulties in school.

� Examine your own media use hab-
its; pediatricians who watch more
TV are less likely to advise families
to follow AAP recommendations.27

PEDIATRICIANS SHOULD
RECOMMEND THE FOLLOWING TO
PARENTS

� Limit the amount of total entertain-
ment screen time to <1 to 2 hours
per day.

� Discourage screen media exposure
for children <2 years of age.

� Keep the TV set and Internet-
connected electronic devices out
of the child’s bedroom.

� Monitor what media their children
are using and accessing, including
any Web sites they are visiting and
social media sites they may be using.

� Coview TV, movies, and videos with
children and teenagers, and use
this as a way of discussing impor-
tant family values.

� Model active parenting by establish-
ing a family home use plan for all
media. As part of the plan, enforce
a mealtime and bedtime “curfew”
for media devices, including cell
phones. Establish reasonable but
firm rules about cell phones, text-
ing, Internet, and social media use.

RECOMMENDATIONS FOR
SCHOOLS

Community-based pediatricians, espe-
cially those serving in an advisory role to
schools, are influential voices in school
and neighborhood forums and can work
to encourage a team approach among the
medical home, the school home, and the
family home. So pediatricians, especially
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those serving as school physicians or
school medical advisors should:

� Educate school boards and school
administrators about evidence-
based health risks associated with
unsupervised, unlimited media ac-
cess and use by children and ado-
lescents, as well as ways to mitigate
those risks, such as violence pre-
vention, sex education, and drug
use-prevention programs.

� Encourage the continuation and ex-
pansion of media education pro-
grams, or initiate implementation of
media education programs in settings
where they are currently lacking.

� Encourage innovative use of technol-
ogy where it is not already being
used, such as online education pro-
grams for children with extended but
medically justified school absences.

� Work collaboratively with parent-
teacher associations to encourage pa-
rental guidance in limiting or monitor-
ing age-appropriate screen times. In
addition, schools that do use new tech-
nology like iPads need to have strict
rules about what students can access.

PEDIATRICIANS SHOULD WORK
WITH THE AAP AND LOCAL
CHAPTERS TO CHALLENGE THE
ENTERTAINMENT INDUSTRY TO DO
THE FOLLOWING

� Establish an ongoing dialogue with
health organizations like the AAP,
the American Medical Association,
the American Psychological Associa-
tion, and the American Public Health
Association to maximize prosocial
content in media and minimize harm-
ful effects (eg, portrayals of smoking,
violence, etc).

� Make movies smoke-free, without
characters smoking or product
placement.11

PEDIATRICIANS SHOULD WORK
WITH THE AAP AND LOCAL
CHAPTERS TO CHALLENGE
MANUFACTURERS OF PRODUCTS
WITH PUBLIC HEALTH
IMPLICATIONS (TOBACCO,
ALCOHOL, FOOD) TO DO THE
FOLLOWING

� Make socially responsible deci-
sions on marketing products to
youth; betterment of their health
is the ultimate goal.

PEDIATRICIANS SHOULD WORK
WITH THE AAP AND LOCAL
CHAPTERS TO CHALLENGE THE
FEDERAL GOVERNMENT TO DO THE
FOLLOWING

� Advocate for a federal report
within either the National Insti-
tutes of Health or the Institute of
Medicine on the impact of media
on children and adolescents that
would establish a baseline of
what is currently known and what
new research needs to be con-
ducted.

� Encourage the entertainment indus-
try and the advertising industry to
create more prosocial program-
ming and to reassess the effects
of their current programming.

� Issue strong regulations—self-
regulation is not likely to work—
that would restrict the advertising
of junk food and fast food to chil-
dren and adolescents.

� Establish an ongoing funding mech-
anism for new media research.

� Initiate legislation and rules that
would ban alcohol advertising
from television.11

� Work with the Department of Edu-
cation to support the creation and
implementation of media educa-
tion curricula for schoolchildren
and teenagers.
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POLICY STATEMENT

Community Pediatrics: Navigating the Intersection of
Medicine, Public Health, and Social Determinants of
Children’s Health

abstract
This policy statement provides a framework for the pediatrician’s role
in promoting the health and well-being of all children in the context of
their families and communities. It offers pediatricians a definition of
community pediatrics, emphasizes the importance of recognizing so-
cial determinants of health, and delineates the need to partner with
public health to address population-based child health issues. It also
recognizes the importance of pediatric involvement in child advocacy
at local, state, and federal levels to ensure all children have access to
a high-quality medical home and to eliminate child health disparities.
This statement provides a set of specific recommendations that un-
derscore the critical nature of this dimension of pediatric practice,
teaching, and research. Pediatrics 2013;131:623–628

Environmental and social factors contribute significantly to the health
and well-being of children in the contexts of families, schools, and
communities. Over the past decade, the Institute of Medicine recog-
nized and quantified the effects of external factors on early brain
development and the health of children in 2 seminal reports, Neurons
to Neighborhoods1 in 2000 and Children’s Health, the Nation’s Wealth2

in 2004. As understanding of the mechanisms and impact of bi-
ological, behavioral, cultural, social, and physical environments on
healthy development deepens and expands, the long-standing role of
pediatricians in promoting the physical, mental, and social health and
well-being of all children must also evolve.3 The field of pediatrics
must address the problems facing children in the 21st century by
influencing these critical determinants of child health and well-being.4

To do so, pediatricians must successfully merge their traditional
clinical skills with public health, population-based approaches to
practice, and advocacy.

DEFINITION OF COMMUNITY PEDIATRICS

The American Academy of Pediatrics (AAP) offers a definition of
community pediatrics to remind all pediatricians, pediatric medical
subspecialists, and pediatric surgical specialists alike of the profound
importance of the community dimension in pediatric practice. Com-
munity pediatrics is the practice of promoting and integrating the
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positive social, cultural, and environ-
mental influences on children’s health
as well as addressing potential nega-
tive effects that deter optimal child
health and development within a com-
munity. Community pediatrics includes
all of the following:

� A perspective that expands the
pediatrician’s focus from one child
to the well-being of all children in
the community;

� A recognition that family, educa-
tional, social, cultural, spiritual,
economic, environmental, and po-
litical forces affect the health and
functioning of children;

� A synthesis of clinical practice and
public health principles to pro-
mote the health of all children
within the context of the family,
school, and community5; and

� A commitment to collaborate with
community partners to advocate
for and provide quality services eq-
uitably for all children.6,7

Participating in community activities
to improve the health and welfare of all
children is considered an integral part
of the professional role and ethical
obligation of all pediatricians. For many
pediatricians, efforts to promote the
health of children have been directed at
attending to the needs of particular
children in a practice setting, on an
individual basis, and providing them
with a medical home8 in concert with
pediatricians’ own community interests
and commitments. Increasingly, how-
ever, the major threats to the healthy
development of America’s children
stem from problems that cannot be
addressed adequately by the practice
model alone.9 These problems include
infant mortality; preventable infectious
diseases; dental caries; sedentary life-
styles; chronic health care needs; obe-
sity, metabolic syndrome, and other
historically adult-onset chronic diseases;
high levels of intentional and uninte-
ntional injuries; exposure to violence in

all forms; risks of neurodevelopmental
disabilities and illnesses from exposure
to environmental tobacco smoke, lead,
and other environmental hazards;
substance abuse; mental health con-
ditions; poor school readiness10;
family dysfunction; sexual health, un-
wanted pregnancies, and sexually
transmitted diseases; relatively low
rates of breastfeeding; social, medi-
cal, behavioral, economic, and envi-
ronmental effects of disasters11; and
inequitable access to medical homes12

and basic material resources and
poverty.13 Whether the pediatrician is
communicating with patients and
families or with a community, it is
critical to remember that this must be
done in a culturally and linguistically
effective manner to be successful. On
the part of pediatricians, culturally ef-
fective communication includes behav-
iors and attitudes that are appropriate
to care for patients and families with
a wide variety of cultural attributes.

SOCIAL DETERMINANTS OF HEALTH

In the past decade, increasing atten-
tion has been paid toward recognizing
the social determinants of children’s
physical, mental, and behavioral health.
Briefly, social determinants are the
economic and social conditions that
shape the health of individuals and
communities. In 2005, the World Health
Organization established a Commis-
sion on the Social Determinants of
Health to examine the evidence of the
effects of social determinants on
health outcomes, specifically for the
purpose of promoting health equity
globally. With the description of the life
course health development model14

and the recognition of the life course
health development perspective by
agencies serving children and families,
including the US Maternal and Child
Health Bureau, the effects of poor so-
cial and economic factors in childhood
on the quality of adult health have be-
come increasingly clear. For example,

authors of studies have examined the
link between childhood obesity and
cardiovascular disease in adulthood,
lack of adequate calcium and vitamin D
intake in childhood on adult osteopo-
rosis, and childhood maltreatment and
family dysfunction on adult mental and
physical health problems.13,15,16

Childhood obesity, dental caries,
asthma, and early mental health
issues are prevalent in today’s child
population and interact reciprocally
with family dysfunction or school
stress. Pediatricians must have the
knowledge, skills, and willingness to
address these issues in addition to
more traditional clinical solutions. An
integral approach to doing so in-
corporates interdisciplinary practice.
As former AAP president Robert
Haggerty, MD, reminded us in 1995,
“we must become partners with oth-
ers, or we will become increasingly
irrelevant to the health of children.”17

Pediatricians should recognize that
health care is merely 1 influential
component of overall health and well-
being for children and families, and
children often move through other
systems, such as education, child
welfare, mental health/social services,
and juvenile justice. Interdisciplinary
communication and coordination are
crucial for successfully addressing all
factors that contribute to a child’s health
and well-being.

THE NATURAL AND BUILT
ENVIRONMENTS

The physical environment is an im-
portant part of a community. Health
hazards from toxic environmental
exposures (such as mold, heavy met-
als, and fluorocarbons) are routinely
recognized and brought to the atten-
tion of pediatricians. Less consider-
ation has been given to the potential
for adverse effects on health from
“built environments,” such as poor-
quality housing, lack of access to
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opportunities for safe gross motor
play, inadequate transportation, espe-
cially for children with limited mobility,
and lack of coordinated community
planning, although awareness has
grown over the past decade of the
effects of the built environment on the
childhood obesity epidemic.18 Accessi-
ble housing and transportation options
that meet the needs of all children and
families, including those with mobility,
sensory, and health impairments, to
travel safely and making all community
and leisure environments accessible
to all children, especially those with
special needs, has the potential to de-
crease the risk of obesity and meta-
bolic syndrome.

Because the design of a child’s physi-
cal environment can cause or prevent
illness or injury, a high-quality envi-
ronment is essential for children to
achieve optimal health and develop-
ment. Community planning and build-
ing and land-use policies can either
undermine or promote safety, health,
and optimal development while si-
multaneously preserving future re-
sources. Children in low-income families
are more likely to be exposed to struc-
tural hazards in the home and are more
likely to have diseases such as lead
poisoning and asthma. Although envi-
ronmental risks are more prevalent in
low-income families, children from any
income level may be exposed. For all
children, examining the quality of a
child’s physical environment is crucial
when assessing children’s health. Pedi-
atrician advocates are needed to speak
out for children’s needs in the physical
environment.

PARTNERING WITH PUBLIC HEALTH

One could argue that pediatricians
have always been a part of the public
health system. As trusted sources of
information for parents and front-line
providers of preventive health care for
children, pediatricians have fulfilled

the role of addressing the needs of
populations of children, whether they
are in an early education and child
care setting, school, or local commu-
nity. Pediatricians often contribute to
the public health system by recogniz-
ing and reporting illnesses, hazards,
and trends to public health depart-
ments.

Because of this responsibility, pedia-
tricians should know where to get
accurate information regarding the
latest public and school health issues
facing children in their communities,
as well as how to communicate this
information effectively either individ-
ually to families or to groups in public
forums or through the media. The In-
stitute of Medicine has recently pro-
vided a framework for primary care
and public health professions to work
together.19 Pediatricians should part-
ner with local health departments and
school districts and child welfare
agencies to be aware of programs for
children and families that address
certain needs, such as injury pre-
vention, child maltreatment pre-
vention, lead poisoning, environmental
tobacco smoke control, breastfeeding
promotion, overweight/obesity preven-
tion, asthma, perinatal care, trauma,
child abuse prevention, and disaster
preparedness.20–23 One example of
a pediatric/public health approach
would be to ensure that children’s
issues are addressed in disaster
planning/response.

LOCAL, STATE, AND FEDERAL
ADVOCACY

The passage of the Patient Protection
and Affordable Care Act in 2010 was
a milestone in health care in the United
States that could not have been
achieved without advocacy on multiple
levels by many groups of people, in-
cluding pediatricians. Pediatricians
have always advocated on behalf of the
nation’s youngest citizens, whether on

the individual level for necessary
services or more widely at the com-
munity, state, or federal level in leg-
islative avenues. Because children do
not have a voice in government, oth-
ers must speak up on behalf of the
nation’s most vulnerable population of
citizens.

In recent years, pediatric medical ed-
ucation has promoted the formal
training of residents in legislative ad-
vocacy. The AAP Community Pediatrics
Training Initiative has developed ad-
vocacy training modules for use in
pediatric residency training programs
and is supporting individual programs
to implement advocacy rotations in
their curricula. Statewide collabo-
ratives, such as in California and more
recently in New Jersey, have been
established to serve as networks for
residency programs to share advocacy
curricula and support implementation
of new curricular experiences in leg-
islative advocacy. These efforts are in
direct response to the recognition that,
to influence policies and laws affecting
children and families, pediatricians
need specialized skill sets to be ef-
fective advocates on multiple levels.

With the passage of the 2010 Patient
Protection and Affordable Care Act,
pediatric leadership and advocacy will
be crucial to ensure some just reward
for the activities described in this
policy statement. To counter the
growing financial and productivity
pressures on practicing pediatricians,
some recognition of the importance of
addressing the social determinants of
children’s health will be necessary in
the financing models for accountable
care organizations.24

RECOMMENDATIONS

With the shifting epidemiology of
problems facing children and growing
recognition that social determinants
play a major role in children’s health,
pediatricians must have a second
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“bag of tools” in addition to the clini-
cal “doctor’s bag” that addresses
more traditional agents of childhood
disease. This second bag of tools
includes skills such as being able to
function in an interdisciplinary fash-
ion; partnering with public health
and child welfare entities; recogniz-
ing root sources of health and pa-
thology from children’s social,
economic, physical, and educational
environments; and advocating on
multiple levels. The following rec-
ommendations offer guidelines for
pediatricians to optimize their ef-
fectiveness as clinical practitioners
and advocates in the community. To
accomplish these recommendations,
payment and financing systems must
be appropriately aligned and recog-
nize clinicians who provide pop-
ulation-based prevention.25

1. Pediatricians should use community
data (epidemiologic, demographic,
and economic) to increase their
understanding of the effects that
social determinants have on child
health outcomes.

2. Pediatricians should work to-
gether with public health depart-
ments, school districts,21–23 child
welfare agencies, community and
children’s hospitals, and colleagues
in related professions to identify
and decrease barriers to the
health and well-being of children
in the communities they serve.26,27

In addition, pediatricians should
have access to information about
community programs and resour-
ces that could affect the health and
well-being of the children in their
community.

3. Pediatricians should routinely,
and in a culturally effective man-
ner, promote preventive health
strategies for common childhood
issues (ie, immunization, injury pre-
vention, oral health, sexual health,
nutrition, obesity prevention,

breastfeeding, positive parenting,
and abuse and neglect) in both
individual well-child visits as well
as on a population level within
a community. Pediatricians can
play an important role in coordi-
nating and focusing new and
existing services to realize maxi-
mum benefit for all children.28,29

4. Pediatricians and other members
of the community should interact
with and advocate to improve all
settings and organizations in
which children spend time (eg,
early education and child care
facilities, schools, school-based
health centers, family support
and resource centers, youth pro-
grams, recreation venues, and
transportation systems). Together
with families, schools and com-
munity resources should be con-
sidered as primary assets in
promoting children’s health,
safety, and development.

5. Pediatricians should advocate for
universal access to health care in
a medical home and for the so-
cial, economic, educational, and
environmental resources essen-
tial for every child’s healthy devel-
opment, including those in foster
care who may have no other nat-
ural advocates.

6. Pediatricians should be able to in-
terface with the media and be
able to be trusted sources of in-
formation for parents and the
general public about public health
issues pertaining to children, such
as vaccine safety and emergency/
disaster/crisis medical issues.

7. Pediatric medical education (both
undergraduate and graduate)
should include specific curricula
on community and public health
topics pertaining to child health,
including social determinants of
health, how to identify and ac-
cess community resources, school

health, health care systems and
financing, and child advocacy, in-
cluding interactions with the pub-
lic child welfare system and
legislative advocacy skills.

8. Continuing medical education
programs should consider and
periodically review basic commu-
nity pediatric competencies to be
included in maintenance of certi-
fication efforts for pediatricians.30

Maintenance of certification and
quality improvement activities
should include options to address
child health issues in community
settings.

9. AAP chapters and their members
should provide leadership for fur-
ther understanding of community
pediatrics and encourage partici-
pation in creative, community-
based, integrated models such
as those supported through the
Community Access to Child Health
program and the Healthy Tomor-
rows Partnership for Children
program.

10. The AAP is committed to continued
recognition and provision of lead-
ership and support to pediatri-
cians to develop and exercise
advocacy skills at the local, state,
and national levels to ensure that
children have access to care, to
resources, and to conditions that
promote healthy development. This
includes support for the following:

� Federal and state programs
that reduce the burden of debt
on medical students in pediat-
ric primary care and pediatric
medical subspecialty and sur-
gical specialty fellowships, in-
cluding but not limited to the
National Health Service Corps.

� Incorporation into the curric-
ula for residency programs
and for young physicians’ dis-
cussion of different strategies
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for engaging in community ac-
tivities no matter the practice
setting.

� Expectation of community en-
gagement as an explicit part
of comprehensive clinical pay-
ment models currently under
development, including the
patient-centered medical home
and accountable care organi-
zations.

11. The AAP is committed to continuing
to strategically address the lack of
payment for the work pediatricians
do in the community, which ad-
dresses social determinants of
health and population-based health
issues, much of which is currently
uncompensated. Not only should
these services be recognized as
a crucial part of child health, but
also, payment for these services
should be at a reasonable and fair
level so that pediatricians can af-
ford to pursue these activities in
their communities.

By caring for children in the context
of their families and communities,
pediatricians play an important role

in promoting the health and well-
being of the nation’s youngest citi-
zens. Pediatricians who work with
schools, early education and child
care programs, community agencies
and organizations, and local public
health departments and child wel-
fare agencies equip themselves to
be effective child advocates in the
community. Pediatricians can also
play a crucial role in public health
by communicating important facts
about issues facing children’s health;
ensuring children’s issues are ad-
dressed in disaster planning and
response efforts11; and advocating
at the local, state, and federal leg-
islative levels for universal access
for all children to high-quality
medical homes and for social poli-
cies that promote equal opportuni-
ties for the development of children,
families, and communities. The rec-
ommendations in this policy state-
ment are meant to provide a
framework for guiding the develop-
ment of relevant curricula in pedi-
atric medical education and supporting
the practice of high-quality and effec-
tive pediatric care.
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POLICY STATEMENT

Condom Use by Adolescents

abstract
Rates of sexual activity, pregnancies, and births among adolescents
have continued to decline during the past decade to historic lows. De-
spite these positive trends, many adolescents remain at risk for un-
intended pregnancy and sexually transmitted infections (STIs). This
policy statement has been developed to assist the pediatrician in un-
derstanding and supporting the use of condoms by their patients to
prevent unintended pregnancies and STIs and address barriers to their
use. When used consistently and correctly, male latex condoms reduce
the risk of pregnancy and many STIs, including HIV. Since the last policy
statement published 12 years ago, there is an increased evidence base
supporting the protection provided by condoms against STIs. Rates of
acquisition of STIs/HIV among adolescents remain unacceptably high.
Interventions that increase availability or accessibility to condoms are
most efficacious when combined with additional individual, small-
group, or community-level activities that include messages about safer
sex. Continued research is needed to inform public health interven-
tions for adolescents that increase the consistent and correct use
of condoms and promote dual protection of condoms for STI pre-
vention with other effective methods of contraception. Pediatrics
2013;132:973–981

INTRODUCTION

This policy statement updates a previous statement from the American
Academy of Pediatrics published in 2001.1 The medical and societal
consequences of adolescent sexual activity, including sexually trans-
mitted infections (STIs) and unintended pregnancies, remain a signif-
icant public health problem. Although abstinence of sexual activity is
the most effective method for prevention of pregnancy and STIs,
young people should be prepared for the time when they will become
sexually active. Prevention of STIs in adolescents involves safer sexual
practices by those who are sexually active or who no longer plan to
be abstinent. Since publication of the previous statement, there has
been increasing evidence supporting the effectiveness of condoms to
prevent many STIs, including HIV. Increased availability of condoms
has been shown to increase use, and widespread distribution pro-
grams have been recommended by the Centers for Disease Control
and Prevention (CDC).2

In this policy statement, the use of condoms as a method of preventing
STIs, including HIV and pregnancy will be reviewed including effective-
ness, factors that influence use, and the roles that schools, communities,
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ABBREVIATIONS
CDC—Centers for Disease Control and Prevention
FC—female condom
FDA—Food and Drug Administration
HIV—human immunodeficiency virus
HPV—human papillomavirus
MSM—men who have sex with men
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YRBS—Youth Risk Behavior Survey
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and parents can play in improving use
of condoms and increased availability
of condoms.

TRENDS IN ADOLESCENT SEXUAL
ACTIVITY AND CONSEQUENCES

Despite recent data indicating that
sexual activity has declined among
adolescents, the current rates of sex-
ual activity and health consequences
of STIs and pregnancy remain a sig-
nificant public health concern. The
CDC, through its Youth Risk Behavior
Survey (YRBS), reports sexual risk
behaviors in a nationally representa-
tive sample of high school students
surveyed biannually. In the most re-
cently available YRBS (2011), 47.4% of
students reported that they had ever
had sexual intercourse, 33.7% re-
ported that they were currently sex-
ually active, and 15.3% had had sexual
intercourse with four or more part-
ners in their lifetime. Among sexually
active students, 60.2% reported con-
dom use during their last sexual en-
counter. Of additional concern, by 12th
grade, nearly two-thirds (63.1%) of
students reported ever being sexually
active but reported lower use of
condoms than did sexually active 9th-
and 10th-graders.3

In 2011, approximately 330 000 teen-
agers gave birth,4 and in 2008, the
most recently available estimates are
that 750 000 teenagers became preg-
nant.5 Despite the fact that US teen
birth rates are at the lowest level in
the past 70 years,6 the birth rate for
US teenagers remains higher than
other developed nations, and marked
disparities by race/ethnicity and geo-
graphic area persist.7

Rates of STIs remain highest among
adolescents and young adults, with
estimates suggesting that 15- to 24-
year-olds, who represent 25% of the
sexually experienced population, ac-
quire nearly half of all new STIs.8 Rates
of Chlamydia, gonorrhea, and syphilis

have all continued to increase in ad-
olescent and young adults.9 A study
that examined the prevalence of STIs
among female adolescents 14 to 19
years of age in the United States from
the 2003–2004 NHANES reported
a 24.1% prevalence of any of 5 STIs
(Neisseria gonorrhea, Chlamydia tra-
chomatis, Trichomonas vaginalis,
herpes simplex virus type 2, and hu-
man papilloma virus [HPV] infections)
among all female adolescents and
a prevalence of 37.7% among sexually
experienced females. Importantly,
even among those whose sexual
partner was the same age or 1 year
older, the prevalence was high
(25.6%), and among those with only 1
lifetime partner, the prevalence was
19.7%.10

For specific infections, in 2011 the
highest Chlamydia rates were seen in
15- to 19-year-old (3.4%) and 20- to 24-
year-old women (3.7%). Of concern,
during 2010–2011, rates increased 4%
for those aged 15 to 19 years and 11%
for those aged 20 to 24 years.
Reported rates of Chlamydia are
lower among young men, likely be-
cause of decreased screening efforts,
but have increased 6% for those 15 to
19 years of age and 12% for those 20
to 24 years of age between 2010 and
2011. In studies of higher-risk pop-
ulations (for example, the National
Job Training Program, an educational
program for disadvantaged youth) at
entry, rates of Chlamydia for women
and men 16 to 24 years of age were
10.3% and 8%, respectively. Similarly,
in juvenile correctional facilities,
13.5% of women and 6.5% of men
screened positively for Chlamydia.9

Adolescent and young adult women
also have the highest rates of gonor-
rhea compared with any other age and
gender group and increased 1.4% in
15- to 19-year-old women during 2009–
2010 (unchanged in 2011), and in-
creased 5.4% in 20- to 24-year-old

women during 2010–2011. Adolescent
and young adult men have also had
increasing rates of gonorrhea, in-
creasing 6% in those aged 20 to 24
years during 2010–2011.9

Syphilis rates in both men and women
are highest in the 15- to 24-year old age
group and increased most dramati-
cally during 2010–2011 in 20- to 24-
year-old men (5.2–21.9 cases/100 000),
particularly in men who have sex with
men (MSM).9

An estimated 10 065 young people
aged 13 to 24 years received a di-
agnosis of HIV infection in 2011, ac-
counting for 20% of all new infections
in the United States. Among adolescent/
young adult males living with and
diagnosed with HIV, 77% acquired
infection from MSM, 4% from hetero-
sexual transmission, and 13% were
perinatally acquired. Among females,
56% acquired infection by heterosexual
transmission, and 34% were perinatally
acquired.11,12 Anonymous HIV screening
in locations where youth 12 to 24 years
of age congregate in communities sur-
rounding the Adolescent Trials Net-
work for HIV/AIDS interventions found
a prevalence of HIV of 15.3% in 611
MSM tested, 60% of whom did not
know they were infected.13 In addition
to patients with behaviorally acquired
HIV infections, an estimated 9038
people with perinatally acquired HIV
are now in adolescence and young
adulthood. These youth are generally
receiving highly active antiretroviral
therapy, and concern exists for ex-
tensive drug-resistant strains.14 In
a prospective cohort study of the re-
productive health of sexually active
adolescent girls perinatally infected
with HIV, the cumulative incidence of
pregnancy at 19 years of age was 24%,
and incidence of STIs was 26%,
stressing the need for comprehensive
HIV/STI-prevention strategies.15
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CONDOM USE

Recent Trends in Adolescent
Condom Use

The condom remains the most pop-
ularly used contraceptive method
among teenagers.3 An increased pro-
portion of sexually active adolescents
report using a condom at last in-
tercourse, according to 2 CDC surveys.
In the YRBS, condom use increased
from 46.2% in 1991 to 60.2% in 2011.3

The prevalence of condom use was
higher among male (68.6%) than fe-
male (53.9%) students and higher
among white (63.3%) and African
American (62.4%) than Hispanic stu-
dents (54.9%).3 In the National Survey
of Family Growth, condom use at last
intercourse increased among females
from 31% in 1988 to 52% in 2006–2010
and males from 53% to 75%.16 Rates
of actual condom use in both surveys
may also be lower than thought be-
cause of the uncertain/questionable
validity of self-report of this and
other sexual behaviors that are prone
to bias. For example, in a clinic-based
sample of African American females
15 to 21 years of age in Atlanta,
Georgia, 186 young women reported
100% condom use via an audio
computer-assisted self-interviewing
technique. In these young women,
34% had a positive biologic marker
for unprotected vaginal sex in the
past 14 days (a Y-chromosome poly-
merase chain reaction assay). As
a possible explanation of these find-
ings, condoms may have been used
inconsistently or incorrectly, or youth
might have provided socially desirable
answers.17

Factors That Influence Condom Use

A number of factors, including in-
dividual, family, sociodemographic,
attitude, education, relationship, and
partner-related factors, influence
condom use. For example, in a national
study of adolescent males,18 factors

associated with greater consistency of
condom use included African Ameri-
can race/ethnicity, more positive con-
dom attitudes, and more discussion of
health topics with parents. Adoles-
cents who did not have formal sex
education were half as likely to use
a condom at first intercourse and
even less likely to use condoms con-
sistently. Lower condom use at first
sex was associated with older age, an
older or casual first sexual partner,
and a partner using another method
of contraception. These factors were
also associated with lower condom
use at last sex, except for having
a casual sexual partner, which was
associated with higher condom use.18

Higher rates of condom use are noted
in youth who perceive their partners
as wanting to use condoms and in
those able to communicate their de-
sire to use condoms with their part-
ners.19 Motivations for young people
to have sex include the pursuit of
fulfilling sexual experiences in addi-
tion to other motivations such as in-
timacy, procreation, or in response to
peer or partner pressure. However,
adolescents’ lack of condom use is
associated with perceptions that con-
doms reduce sexual pleasure and/or
that partners disapprove of condom
use.20 Condom-promotion campaigns
that include linking condom use to
enhanced sensitivity and sensuality,
and, thus, a more positive experience
as a motivating factor, have found in-
creased uptake of condoms and safer
sex behaviors.21–23

The influence of social networks that
encourage condom use is becoming
increasingly recognized.24,25 However,
increased relationship intimacy and
closeness to the partner’s family can
be associated with less condom use.26

Condom use rates are higher in new
relationships compared with estab-
lished relationships.27 Other factors
associated with increased condom

use include receiving comprehensive
sex and HIV education programs,28

attending schools where condoms are
available,29 and perceiving a risk of
STIs.30

The effect of the media on adolescent
sexual behavior has been reviewed in
a recent American Academy of Pedi-
atrics policy statement.31 Adolescents
are exposed to an increasing amount
of sexual content in music, movies,
magazines, television, and the Inter-
net, and this exposure plays an im-
portant role in adolescent initiation
of sexual activity. Despite the in-
creasingly sexually explicit material in
media and programming, there are
rare messages promoting responsible
sexual activity, such as contraception,
including condom use.31 On primetime
television, 77% of programs have
sexual content but only 14% reference
risks or responsibility of sexual be-
havior.32

Adults, especially parents, play an
important role in promoting the sexual
health of adolescents. Bright Futures
outlines how pediatricians and other
health care providers can support
parents in promoting healthy sexual
development and sexuality, including
the use of condoms to protect against
STIs including HIV.33 A number of
studies have examined the role of
parent-adolescent communication about
sexual risk and association with in-
creased adolescent use of con-
doms.34–38 Parental communication
about sexual risk and condom use are
associated with increases in adoles-
cents’ use of condoms.34–36,38 Timing
of the discussion is important; in 1
study, the highest rates of condom
use at first and last sex, as well as for
regular use, were found among ado-
lescent girls who communicated with
their mothers about condom use be-
fore onset of sexual activity compared
with after initiation.34 In a recent lon-
gitudinal study of parents and their
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children regarding the timing of parent
and child communication about sexual
behaviors, more than 40% of the chil-
dren had intercourse before there
were discussions about STI symptoms,
condom use, birth control, or partner
condom refusal.39 This suggests in-
creased efforts are needed by pedia-
tricians, educators, and those in public
health to encourage parents to talk
about these issues.

In a large study of African American
and Puerto Rican teens aged 14 to 17
years, separate face-to-face interviews
were conducted with 907 mother-
adolescent pairs to examine factors
that predicted mother-adolescent dis-
cussions about condoms. Those moth-
ers who communicated effectively about
condoms had greater knowledge of
sexuality and HIV, perceived that they
had enough information to discuss
condoms, had received information
from a health-related source, were
comfortable in discussing condoms
and sexuality, and believed that con-
dom use prevents HIV. The implication
for pediatricians is that providing
parents with accurate information about
adolescent sexual behavior, risks,
and use and effectiveness of con-
doms can improve communication
with their adolescents.40

Other opportunities for parents to
become comfortable speaking with
their adolescents about sexual health
was demonstrated in a novel work
site–based trial. In weekly small-
group sessions, parent training with
a standardized prevention curriculum,
designed to help parents of 11- to 16-
year-old children communicate about
sexual health, found significant dif-
ferences compared with a control
group in discussions of these topics,
including condom education. At base-
line, 4% of adolescents reported that
a parent had discussed with them
how to use a condom, and by the

9-month follow-up survey, 36% repor-
ted receipt of instruction.41

EFFECTIVENESS OF CONDOM USE

Materials used for male condoms are
of 3 types: most (>80%) are composed
of latex (natural rubber), and a small
proportion (<5%) are natural mem-
brane (lamb cecum) or synthetic (eg,
polyurethane; approximately 15%).42

Only latex and synthetic condoms are
recommended for prevention of STIs
and HIV because natural membrane
condoms contain small pores that
may allow passage of viruses, in-
cluding HIV, hepatitis B virus, and
herpes simplex virus.43,44 Synthetic
condoms, when compared with latex
condoms, are generally more re-
sistant to deterioration and are com-
patible with both oil- and water-based
lubricants. Synthetic condoms have
similar failure rates to latex condoms
in prevention of pregnancy.45 Although
not extensively studied, synthetic
condoms are believed to provide STI
protection similar to male latex con-
doms; however, US Food and Drug
Administration (FDA) labeling cur-
rently restricts their recommended
use for latex-sensitive or -allergic
people.42,45 Condoms lubricated with
the spermicide nonoxynol-9 are no
longer recommended, because they
have a shorter shelf life, increased
cost, and lack of added benefit com-
pared with other lubricated con-
doms46 and may increase likelihood of
HIV transmission as a result of in-
creased genital mucosal irritation.47

In the United States, condoms are
regulated as medical devices by the
FDA, and stringent manufacturing
standards exist such that each con-
dom is tested for holes or weak spots
before sale.48

Condoms can be highly effective
against unintended pregnancy when
used consistently and correctly.
Method failure of the male condom

for unintended pregnancy is estimated
to be 2% in 12 months of use (ie, 2
pregnancies per 100 woman-years
with perfect use), although with typi-
cal use, the failure rate (accounting for
inconsistent and incorrect use) is
18%.49 The most important non-
contraceptive benefit of condom use
is the additional protection against
acquisition and transmission of STIs,
including HIV. Evidence supporting the
protection provided by condoms
against acquisition of most STIs, in-
cluding HIV, has increased markedly
over the past decade.50 If placed on
the penis before genital contact and
used throughout intercourse, con-
doms should prevent contact with
semen, genital lesions, and infectious
discharges in both males and fe-
males. Condoms greatly reduce the
risk of STIs that are transmitted to or
from the penile urethra, including
gonorrhea, Chlamydia, trichomonia-
sis, hepatitis B virus, and HIV. Con-
doms also provide protection against
STIs transmitted via skin-to-skin con-
tact or contact with mucosal surfaces,
including genital herpes simplex vi-
rus, HPV, syphilis, and chancroid in
those affected areas covered by the
condom.51–54 Passage of the smallest
sexually transmitted pathogen, hepa-
titis B virus, is effectively blocked by
latex condoms, according to in vitro
studies.55–59 Most of the studies on
condom effectiveness evaluate vaginal
penile sexual activity. Latex and syn-
thetic condoms also can be used
during anogenital and orogenital in-
tercourse to reduce the risk of STI.42

Well-designed epidemiologic studies
and those of discordant couples have
shown that condoms are highly ef-
fective against heterosexual trans-
mission of HIV infection.60 The most
recent Cochrane review estimated the
effectiveness of condom use at 80%.61

Inconsistency of the estimates of
the effectiveness of condoms against

976 FROM THE AMERICAN ACADEMY OF PEDIATRICS



CONDOM USE BY ADOLESCENTS 501

other STIs can be attributed to limi-
tations in study design, because the
quality of studies historically tended to
be weaker than for studies of HIV.54

Recent studies have empirically doc-
umented that the effectiveness of
condom use against many STIs is un-
derestimated because of limitations
of study design.62–68 Even with these
limitations, these and more recent
studies with improved methodologies
have found that condoms provide
protection against a variety of STIs,
including gonorrhea, Chlamydia,
trichomoniasis, genital herpes, and
HPV.53,54,65,69–74

Given the coital-dependent nature of
condoms, effectiveness against both un-
intended pregnancy and STIs is closely
tied to the degree of consistency or
correctness of use. Factors associated
with decreased condom effectiveness
include failure to use a condom with
every act of intercourse; failure to use
condoms throughout intercourse, such
as placing condoms on after initiating
intercourse or removing before ejacu-
lation; condom breakage and slippage;
and improper lubricant use with latex
condoms (oil-based lubricants, such as
petroleum jelly, baby oil, hand lotions,
and some vaginal medications), which
can reduce condom integrity and may
result in breakage.51

Five key condom instructions reached
by consensus at a World Health Or-
ganization Experts Meeting51 are as
follows:

1. Use a new condom for each act of
sexual intercourse.

2. Before any genital contact, place
the condom on the tip of the erect
penis with the rolled side out.

3. Unroll the condom all the way to
the base of the erect penis.

4. Immediately after ejaculation, hold
the rim of the condom and with-
draw the penis while it is still erect.

5. Throw away the used condom safely.

FEMALE CONDOM

The female condom 1 (FC1; Reality,
Femy, Care Contraceptive Sheath,
Femidom), a loose-fitting polyurethane
sheath with 2 flexible polyurethane
rings, introduced in 1994, was the first
condom marketed to women but is no
longer in production in the United
States. The FC2 (similarly designed to
the FC1 but made of nitrile and without
a seam) was approved for use in 2009
by the US FDA and is the only female-
initiated barrier method for STI pre-
vention currently available in the
United States. Data regarding contra-
ceptive effectiveness of female con-
doms suggest estimated rates of
pregnancy during the first 12 months
of perfect use and typical use for FC1
were 5% and 21%; these pregnancy
rates are slightly higher than those
associated with use of the male
condom.75

Although laboratory and clinical stud-
ies suggest that the female condom
might be as effective as the male con-
dom in preventing STIs, data are much
more limited. Continued research is
needed to evaluate the effectiveness
and acceptability of female condoms,
which currently account for less than
1% of US condom use overall.75,76

DUAL PROTECTION

Hormonal contraceptives and intra-
uterine devices offer pregnancy pro-
tection but no protection against STIs.
Use of “dual methods” (the combined
use of condoms and hormonal con-
traceptives or an intrauterine device)
may be the optimal approach for pro-
tection against both pregnancy and
STIs for adolescents. Although dual
method use has been increasing over
time, studies find that fewer than 25%
of adolescents use dual methods77–79

According to data from the National
Survey of Family Growth, condom use
is lower in women who use “highly

effective user-independent methods of
contraception” defined as injectables,
intrauterine devices, and implants,
even lower than those who use oral
contraceptives.80

Adolescents with main and regular
partners tend to discontinue condom
use quickly, especially if other preg-
nancy prevention methods are used.27

Studies that have examined dual
method use among adolescents have
found that increased use is associated
with perceived risks of pregnancy and
STIs, communication with parents about
sexual risk, parental approval of birth
control, positive attitudes toward
condoms, increased use with casual
partners versus main partners, part-
ner support for condom use, and self-
efficacy of condom negotiation.77,78,81–84

In 1 clinic-based study of African
American and Hispanic female ado-
lescents who received counseling and
watched a video incorporating themes
of condom use and nonuse, research-
ers found that at 3-month follow-up,
those who had the intervention were
more than twice as likely to have used
a condom at last intercourse than in
the usual care group. However, dif-
ferences did not persist at the
12-month follow-up.85

EFFORTS AIMED AT INCREASING
CONDOM USE

Eighty-three studies of curriculum-
based sex- and HIV-education pro-
grams among people younger than
25 years from all countries were
reviewed, finding that two-thirds of the
programs significantly improved one
or more sexual behaviors. Of the 54
studies that evaluated effects on con-
dom use, nearly half (48%) demon-
strated an increase in condom use,
and no studies found decreased con-
dom use. Concern that these programs
might hasten the initiation of sex
appears unfounded. In the 52 studies
that measured timing of initiation of
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sex, 42% found that sexual initiation
was significantly delayed for at least 6
months, and 55% found no effect.28

Condom availability programs have
been evaluated in a variety of settings.
In a study of programs in Massachusetts
high schools, adolescents in schools
where condoms were available were
more likely to receive condom use
instruction and less likely to report
lifetime or recent sexual intercourse,
and adolescents who were sexually
active were twice as likely to use
condoms at most recent sexual
encounter.29 Likewise, clinic-based
interventions have been shown to
be effective in increasing condom
use and decreasing STIs.86,87 Clinic-
based safer sex interventions are
endorsed by the CDC.88

A recent meta-analysis of high-quality US
and international studies of structural-
level condom distribution interventions
found significant effects on increased
condom use, condom acquisition, con-
dom carrying, delayed sexual initiation
of youth, and reduced incidence of STIs.
The interventions that increase availability
or accessibility to condoms are most ef-
ficacious when combined with additional
individual, small-group, or community-
level activities. The intervention effects
were significant across target partic-
ipant characteristics (youth, adults,
commercial sex workers, STI clinic
populations, or males).89

RECOMMENDATIONS

1. Abstaining from sexual intercourse
should be encouraged for adoles-
cents as the most effective way to
prevent STIs, including HIV infec-
tion, and unintended pregnancy.

2. Pediatricians and other clinicians
should actively support and encour-
age the consistent and correct use
of condoms as well as other reli-
able contraception as part of antic-
ipatory guidance with adolescents

who are sexually active or contem-
plating sexual activity. The respon-
sibility of males as well as females
in preventing unintended pregnan-
cies and STIs should be empha-
sized.

3. Pediatricians and other clinicians are
encouraged to implement the recom-
mendations in Bright Futures promot-
ing communication between parents
and adolescents about healthy sexual
development and sexuality including
the use and effectiveness of condoms.

4. Restrictions and barriers to condom
availability should be removed, given
the research that demonstrates that
increased availability of condoms
facilitates use. Beyond retail distri-
bution of condoms, sexually active
adolescents should have ready ac-
cess to condoms at free or low cost
where possible. Pediatricians and
other clinicians are encouraged to
provide condoms within their offices
and to support availability within
their communities.

5. Condom availability programs should
be developed through a collaborative
community process and accompa-
nied by comprehensive sequential
sexuality education to be most ef-
fective. This is ideally part of a
K–12 health education program,
with parental involvement, counsel-
ing, and positive peer support.

6. Schools should be considered ap-
propriate sites for the availability
of condoms because they contain
large adolescent populations and
may potentially provide a compre-
hensive array of related educa-
tional and health care resources.
Training of youth to improve com-
munication skills around condom
negotiation with partners can oc-
cur in school-based settings.

7. Pediatricians and other clinicians
should actively help raise awareness
among parents and communities that

making condoms available to adoles-
cents does not increase the onset or
frequency of adolescent sexual activ-
ity and that use of condoms can
help decrease rates of unintended
pregnancy and acquisition of STIs.

8. Pediatricians and other clinicians
should provide and support paren-
tal education programs that help
parents develop communications
skills with their adolescent chil-
dren around prevention of STIs
and proper use of condoms.

9. The American Academy of Pediat-
rics should encourage additional
research to identify strategies to
increase continued condom use in
established relationships and strat-
egies for use of dual protection
with condoms aimed at prevention
of STIs and a second contraceptive
method for the most effective pre-
vention of pregnancy.
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POLICY STATEMENT

Conflicts Between Religious or Spiritual Beliefs and
Pediatric Care: Informed Refusal, Exemptions, and
Public Funding

abstract
Although respect for parents’ decision-making authority is an important
principle, pediatricians should report suspected cases of medical ne-
glect, and the state should, at times, intervene to require medical
treatment of children. Some parents’ reasons for refusing medical
treatment are based on their religious or spiritual beliefs. In cases in
which treatment is likely to prevent death or serious disability or relieve
severe pain, children’s health and future autonomy should be protected.
Because religious exemptions to child abuse and neglect laws do not
equally protect all children and may harm some children by causing
confusion about the duty to provide medical treatment, these exemp-
tions should be repealed. Furthermore, public health care funds should
not cover alternative unproven religious or spiritual healing practices.
Such payments may inappropriately legitimize these practices as appro-
priate medical treatment. Pediatrics 2013;132:962–965

INTRODUCTION

Religion plays an important role in the lives of many individuals. Fifty-
eight percent of respondents to a recent poll reported that religion is
very important in their lives, and 23% reported that it is fairly im-
portant.1 The relationship between religion and medicine is complex.
Some studies suggest “greater involvement in religion conveys more
health-related benefits.”2 There are, however, times when religion
and medicine conflict. The current policy statement addresses 3
related issues: (1) parents’ refusal of medical treatment of their
children; (2) religious exemptions to child abuse and neglect laws;
and (3) public funding of alternative unproven religious or spiritual
healing practices. The statement situates religious refusals within
the scope of parental authority and argues that children’s future
autonomy should be protected. Religious exemption statutes do not
protect all children equally and create uncertainty and, to protect
children’s health, should be repealed. Public health care funding
should focus on established, effective therapies, and paying for
spiritual healing practices may inadvertently engender medical
neglect. The discussion of these specific topics should not be
interpreted as a broader criticism of the interaction between re-
ligion and medicine.
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RELIGIOUS OBJECTIONS TO
MEDICAL CARE

Although parents have broad authority,
they have less discretion in making
medical decisions for their children than
for themselves. On the basis of the
ethical principles of autonomy and re-
spect for persons, capacitated adults
should have wide license in making
medical decisions for themselves, in-
cluding the refusal of potentially life-
saving medical treatment. Their liberty
should only be limited in cases of direct
harm to third parties, such as the risk of
transmitting serious infectious diseases.
Infants and children lack the ability to
make autonomous medical decisions;
therefore, the law generally authorizes
their parents or guardians to make such
decisions on their behalf. These decisions
should primarily focus on the child’s best
interests.3,4 Clinicians should afford
parents and guardians significant dis-
cretion in their interpretation of these
interests and collaborate with them to
develop treatment plans that promote
their children’s health. Although family
autonomy and privacy are important
social values, parents’ choices may be
limited when they rise to the level of
abuse or neglect.5

Failure to provide children with es-
sential medical care has been in-
creasingly recognized as a form of
neglect. In 1983, the US Department of
Health and Human Services (HHS)
amended its definition of negligent
treatment to include failure to provide
adequate medical care.6 A number of
factors are relevant to the evaluation
of suspected medical neglect, including
likelihood and magnitude of the harm
of foregoing medical treatment and the
benefits, risks, and burdens of the
proposed treatment.7–9 For example,
the risk of an individual unimmunized
child contracting a communicable
vaccine-preventable disease may be
low if immunization rates in the com-
munity are high and disease prevalence

is low.10 Serious harms include death,
severe disability, or severe pain. The
American Academy of Pediatrics (AAP)
Committee on Child Abuse and Neglect
identifies a variety of factors that can
lead to children not receiving appro-
priate medical care and correspond-
ing graduated management options
for pediatricians. For example, lack of
awareness, knowledge, or skills can
be addressed by counseling and
education.7 Ethics consultation is an
additional management option.7,11 If
less-restrictive alternatives are not
available or successful, pediatricians
should refer families to child protective
services agencies. In emergencies,
providers may be ethically justified in
administering treatment immediately
necessary to preserve life, prevent
serious disability, or treat severe pain.
They should notify child protective
services as soon as possible.

The basis for some parents’ rejection of
medical treatment is religious or spir-
itual. Traditions vary in the scope of
medical treatments they refuse. For
example, members of the Followers of
Christ refuse all medical treatment in
favor of prayer, anointing with oil, and
the laying on of hands.12 Christian Sci-
entists may use dentists and physicians
for “mechanical” procedures, such as
setting bones or childbirth, but con-
sider most illnesses to be the result of
the individual’s mental attitude and
seek healing through spiritual means,
such as prayer. They consider these
healing practices incompatible with
concurrent medical treatment.13 Other
religious groups prohibit only specific
medical interventions. On the basis of
their interpretation of scripture, Jeho-
vah’s Witnesses only prohibit the use of
blood and its major fractions.14 Un-
derstanding these differences is im-
portant in identifying whether there
are mutually acceptable alternatives.

Some religious refusals have, tragically,
led to children’s deaths from readily

treatable conditions, such as pneumo-
nia, appendicitis, or diabetes.12,15 Al-
though the free exercise of religion,
including parents teaching their chil-
dren their religious beliefs, is an im-
portant societal value, it must be
balanced against other important soci-
etal values, such as protecting children
from serious harm.16 In some situations,
the issue is primarily an empirical one
—the relative efficacy of medical and
spiritual interventions. Although sys-
tematic empirical evidence of the effi-
cacy of religious interventions is often
lacking, the courts can judge efficacy by
using criteria generally accepted by
both parents and health care providers.
In other situations, the issue involves
differing conceptions of benefit and
harm. Parents and guardians should
have significant discretion in weighing
the risks and benefits of a proposed
treatment. At times, the primary benefit
of refusing medical treatment or seek-
ing alternative nonmedical treatment is
religious or spiritual, such as the
implications of the treatment on the
patient’s eternal salvation. In such cases,
the potential benefit cannot be evaluated
by using generally accepted criteria. In
such situations, the child’s future ability
to decide this contested issue for him-
self or herself should be protected.17

Some adolescents may possess ade-
quate decision-making capacity to com-
prehend and evaluate the risks and
benefits of medical treatment. The pos-
sibility of coercion should also be con-
sidered in the evaluation of whether
a capacitated adolescent’s dissent is
autonomous.18

The courts have consistently ordered
life-saving medical treatment over pa-
rental religious objections.8,9 In pas-
sages frequently quoted in subsequent
rulings, the US Supreme Court fa-
mously stated, “The right to practice
religion freely does not include liberty
to expose the community or the child to
communicable disease or the latter to
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ill health or death” and “Parents may
be free to become martyrs themselves.
But it does not follow they are free, in
identical circumstances, to make mar-
tyrs of their children before they have
reached the age of full and legal dis-
cretion when they can make that choice
for themselves.”19 There is less una-
nimity in judicial decisions if the con-
dition is not life-threatening, the
treatment has significant adverse
effects, or the treatment has limited
efficacy.7–9 Courts may also consider
the negative psychological effects of
court-ordered treatment or medical
foster care in their decisions.

RELIGIOUS EXEMPTIONS TO CHILD
ABUSE AND NEGLECT LAWS

Most states have “religious exemptions”
to their child abuse and neglect laws.
These exemptions proliferated in re-
sponse to the Child Abuse Prevention
and Treatment Act of 1974. The act
stated, “Provided, however, that a par-
ent or guardian legitimately practicing
his religious beliefs who thereby does
not provide specified medical treatment
for a child, for that reason alone shall
not be considered a negligent parent or
guardian.”20 Enacting exemptions was
a condition for states to receive federal
child abuse grants. More than 40 states
adopted exemptions, which vary in their
location within each state’s code and
wording.8 Some apply to child pro-
tective services agencies’ ability to in-
tervene, and others apply to parents’
criminal liability. The HHS revised its
position, taking a neutral stance, when
the act was reauthorized in 1983:
“Nothing in this part should be con-
strued as requiring or prohibiting
a finding of negligent treatment or
maltreatment when a parent practicing
his or her religious beliefs does not, for
that reason alone, provide medical
treatment for a child.”21 After reautho-
rization of the act in 1987, HHS clarified
that reports of medical neglect should

only be made if there is harm or
a substantial risk of harm, and re-
ligious exemptions should be a matter
of state discretion rather than federal
imposition.18 A number of states sub-
sequently amended or repealed their
religious exemption statutes.8,16 Most
recently, after the deaths of 2 children,
Oregon repealed its exemption.22

The AAP believes that religious exemp-
tions to state child abuse and neglect
laws should be repealed. These ex-
emptions fail to provide an equivalent
level of protection to children whose
parents practice spiritual healing and
children whose parents do not.16 In
addition, they may create confusion
that results in harm to children;
parents may be unclear about their
duty to provide medical treatment, child
protective services agencies may falsely
believe that they cannot intervene until
after a child suffers serious injury or
dies, and prosecutors and courts may
be uncertain whether parents are
subject to criminal liability if their child
dies of medical neglect.5,16 Although the
exemptions could be revised to make it
explicit that seeking medical care is
required when a child is seriously ill,5,8

repeal is preferable because it provides
greater clarity.16 For example, parents
and spiritual healers who are members
of groups that refuse all medical treat-
ment may not be able to differentiate
moderate from severe illnesses and,
therefore, fail to seek medical attention
in a timely manner.14,16

PUBLIC FUNDING OF SPIRITUAL
HEALING PRACTICES

In addition to efforts to create religious
exemptions, some churches and legis-
lators have sought to provide public
funds to pay for religious or spiritual
healing practices. For example, Medi-
care and Medicaid cover care provided
at Christian Science sanatoria and other
religious nonmedical health care insti-
tutions and exempt these institutions

from medical oversight requirements.23

In addition, there were unsuccessful
efforts to include coverage of Christian
Science practitioners in the 2009 fed-
eral health care reform bills24 and on-
going efforts to include their services in
the essential health benefits package.
These efforts should be distinguished
from both health care services pro-
vided by religious organizations, such
as Roman Catholic and Seventh-day
Adventist hospitals, and pastoral care
provided as a bundled service.

Coverage for unproven care by un-
licensed practitioners is poor public
policy for several reasons. Fundamentally,
public funds should be spent on estab-
lished, effective therapies.25 In addition,
religious nonmedical health care insti-
tutions provide custodial rather than
skilled nursing care, a benefit not cov-
ered in other institutions. Given patients’
exemptions from undergoing medical
examinations, it is not possible to de-
termine whether patients of religious
nonmedical health care institutions
would otherwise qualify for benefits.23,26

Because providing public funding for
unproven alternative spiritual healing
practices may be perceived as legiti-
mating these services, parents may not
believe that they have an obligation
to seek medical treatment. Although
the AAP recognizes the importance of
addressing children’s spiritual needs
as part of the comprehensive care of
children, it opposes public funding of
religious or spiritual healing practices.

RECOMMENDATIONS

1. Pediatricians, pediatric medical
subspecialists, and pediatric surgi-
cal specialists should respect fam-
ilies and their religious or spiritual
beliefs and collaborate with them
to develop treatment plans to pro-
mote their children’s health.

2. Pediatricians, pediatric medical
subspecialists, and pediatric sur-
gical specialists should report
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suspected cases of medical neglect
to state child protective services
agencies, regardless of whether
the parents’ decision is based on
religious beliefs.

3. Pediatricians, pediatric medical
subspecialists, pediatric surgical
specialists, and the AAP and its
chapters should work to repeal re-
ligious exemptions to child abuse
and neglect laws and to prevent
public payment for religious or
spiritual healing practices.
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POLICY STATEMENT

Consumption of Raw or Unpasteurized Milk and Milk
Products by Pregnant Women and Children

abstract
Sales of raw or unpasteurized milk and milk products are still legal in
at least 30 states in the United States. Raw milk and milk products from
cows, goats, and sheep continue to be a source of bacterial infections
attributable to a number of virulent pathogens, including Listeria
monocytogenes, Campylobacter jejuni, Salmonella species, Brucella
species, and Escherichia coli O157. These infections can occur in both
healthy and immunocompromised individuals, including older adults,
infants, young children, and pregnant women and their unborn
fetuses, in whom life-threatening infections and fetal miscarriage
can occur. Efforts to limit the sale of raw milk products have met
with opposition from those who are proponents of the purported
health benefits of consuming raw milk products, which contain nat-
ural or unprocessed factors not inactivated by pasteurization. How-
ever, the benefits of these natural factors have not been clearly
demonstrated in evidence-based studies and, therefore, do not out-
weigh the risks of raw milk consumption. Substantial data suggest that
pasteurized milk confers equivalent health benefits compared with raw
milk, without the additional risk of bacterial infections. The purpose of
this policy statement was to review the risks of raw milk consumption
in the United States and to provide evidence of the risks of infectious
complications associated with consumption of unpasteurized milk and
milk products, especially among pregnant women, infants, and children.
Pediatrics 2014;133:175–179

INTRODUCTION

Foodborne illness accounts for substantial morbidity and mortality in
the United States. Estimates suggest that each year, as many as
48 million Americans experience foodborne illness, accounting for
128 000 hospitalizations and 3000 deaths.1 In addition, surveillance esti-
mates by the Centers for Disease Control and Prevention demon-
strated no overall improvement in the incidence of foodborne illness
in the United States from 2006 to 2009.2 Among the most preventable
of these foodborne illnesses are infections related to ingestion of raw
or unpasteurized milk and milk products because of ubiquitous ac-
cess to healthy, pasteurized milk and milk products, as well as leg-
islation prohibiting the sale of raw dairy products in much of the
United States. Reasons for the continued burden of disease related to
raw or unpasteurized milk or milk products are primarily related to
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misinformation regarding the purported
benefits of these raw dairy products.
Consumption of raw dairy products is
especially risky among populations
such as pregnant women, infants, the
elderly, and immunocompromised indi-
viduals, who are most susceptible to
infection with pathogens ingested in raw
milk or milk products. Evidence dem-
onstrates the overwhelming benefits to
food safety conferred by pasteurization
and consumption of pasteurized dairy
products.

EPIDEMIOLOGY OF DISEASES
CAUSED BY RAW OR
UNPASTEURIZED MILK AND MILK
PRODUCTS IN THE UNITED STATES

Before pasteurization of milk began in the
United States in the 1920s, consump-
tion of raw dairy products accounted
for a significant proportion of food-
borne illnesses among Americans and
resulted in hundreds of outbreaks of
tuberculosis and infections caused by
bacteria, such as Brucella abortus,
streptococcal species, and enteric
pathogens.3 Although most milk and
milk products consumed today in the
United States are pasteurized, an es-
timated 1% to 3% of all dairy products
consumed are not pasteurized. From
1998 through 2009 alone, consump-
tion of raw milk or milk products in
the United States resulted in 93 illness
outbreaks, 1837 illnesses, 195 hospital-
izations, and 2 deaths.4 These foodborne
illnesses were caused primarily by in-
gestion of raw milk or milk products
contaminated with Escherichia coli O157,
Campylobacter species, or Salmonella
species. Seventy-nine percent of the
outbreaks involved at least 1 person
younger than 20 years.4 In a second
study, 121 dairy-associated foodborne
illness outbreaks were identified in
the United States from 1993 to 2006.
Of these, 73 (60%) were associated with
unpasteurized dairy products, resulting
in 1571 cases, 202 hospitalizations, and

2 deaths; 60% of the patients were
younger than 20 years. Thirteen percent
of patients involved in raw milk or milk
product foodborne illness outbreaks
were hospitalized, compared with 1% of
patients involved in outbreaks associ-
ated with pasteurized products. In ad-
dition, 55 (75%) of all 121 outbreaks
occurred in 21 states that permitted the
sale of unpasteurized dairy products.5

Immigrant groups are another pop-
ulation at risk for illness from con-
sumption of traditional foods made with
raw milk.6,7

A number of pathogenic and oppor-
tunistic bacteria, parasites, and viruses
(see Organisms Detected in Raw or
Unpasteurized Milk or Milk Products)
have been detected in raw milk or milk
products.4–22 In addition, patterns of
dairy consumption appear to have af-
fected the prevalence of illnesses as-
sociated with different dairy products.
Among milk- or milk product–associated
foodborne illness outbreaks reported
to the Centers for Disease Control and
Prevention between 1973 and 2009,
82% were attributable to raw milk or
cheese. However, increasingly, recent
illnesses associated with raw or un-
pasteurized cheese have been reported.
This underscores the importance of all
raw milk products as potential sources
of illness.

Populations at highest risk of morbidity
and mortality from foodborne illnesses
include older adults, immunocompro-
mised individuals, young infants, and
children. The risks involved with infec-
tions attributable to consumption of raw
milk and milk products are particularly
high among pregnant women and their
fetuses, as well as young children. For
example, consumption of raw milk or
milk products has been associated with
a fivefold increase in toxoplasmosis
among pregnant women23; listeriosis
associated with high rates of stillbirths,
preterm delivery, and neonatal infec-
tions, such as sepsis and meningitis6;

and E coli O157–associated diarrheal
disease and hemolytic-uremic syndrome,
primarily among young children.24 Be-
tween 17% and 33% of all cases of
invasive disease attributable to Listeria
monocytogenes in the United States
occur among pregnant women, unborn
fetuses, or newborn infants, a 13- to
17-fold increase compared with the
general population.25–27 Complications
include a 20% risk of spontaneous abor-
tion or stillbirth, with two-thirds of infants
developing neonatal infection, including
pneumonia, sepsis, or meningitis.28

GUIDELINES FOR SALES OF RAW
OR UNPASTEURIZED MILK AND
MILK PRODUCTS BY THE FOOD AND
DRUG ADMINISTRATION AND
INDIVIDUAL STATES

The modern pasteurization process
consists of raising the temperature of
milk to at least 161°F for more than 15
seconds, followed by rapid cooling.
Since 1924, the Food and Drug Ad-
ministration (FDA) has regulated the
production, handling, transportation,
processing, testing, and sale of milk in
all 50 states in the United States. In
1987, the FDA prohibited the interstate
shipment of raw milk for human con-
sumption, effectively banning interstate
commerce of raw milk or milk prod-
ucts. No federal agencies, however, in-
cluding the FDA, have jurisdiction in the
regulation and enforcement of milk
sanitation within individual states. In
2011, the National Association of State
Departments of Agriculture conducted
a review demonstrating that 30 states
allow raw milk sales, but only a few of
these allow sales in grocery stores. In
addition, the 1987 FDA ban on in-
terstate raw dairy transport allows
for an exception of cheese made from
raw milk, provided the cheese has
been aged a minimum of 60 days and
is clearly labeled as unpasteurized.
However, there is evidence that E coli
can survive in cheese products even
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after a 60-day aging period,29 and re-
cent outbreaks of E coli O157 illness
associated with such unpasteurized,
aged cheese have been documented
in Arizona, California, Colorado, and
New Mexico.30

RISKS AND BENEFITS OF RAW
VERSUS PASTEURIZED MILK AND
MILK PRODUCTS

Infections associated with consumption
of raw and unpasteurized milk and milk
products are related to contamination
with pathogenic and opportunistic
organisms from a variety of sources.
Contamination of raw milk occurs by
a number of mechanisms, including
direct contact with bovine fecal mat-
ter; transmission of organisms from
bovine skin or hide; clinical or subclinical
mastitis; primary bovine diseases, such
as tuberculosis; environmental contam-
ination; and contact with insects, ani-
mals, and humans, for example, by
contamination from soiled clothing.

Proponents of the health benefits of
raw or unpasteurized milk and milk
products claim that pasteurization
destroys or neutralizes important
nutrients in milks, such as proteins,
carbohydrates, calcium, vitamins, and
enzymes.31–33 For example, claims that
consumption of raw milk is not asso-
ciated with lactose intolerance and
that destruction of lactase by pas-
teurization of milk leads to lactose in-
tolerance have not been substantiated
by independent studies.34–37 Other
claims purporting links between pas-
teurized milk and autism, allergic
reactions, and asthma have largely
been based on testimonials or anec-
dotes and have not been demon-
strated based on scientific data. In
contrast, numerous scientific analyses
have demonstrated that pasteurized
milk and milk products contain equiv-
alent levels of such nutrients com-
pared with raw, unpasteurized milk
and milk products.31–39

RECOMMENDATIONS FROM
NATIONAL AND INTERNATIONAL
ORGANIZATIONS REGARDING
CONSUMPTION OF RAW OR
UNPASTEURIZED MILK AND MILK
PRODUCTS

Virtually all national and international
advisory and regulatory committees
related to food safety have strongly
endorsed the principles of consuming
only pasteurized milk and milk prod-
ucts. These include the American Med-
ical Association, the American Veterinary
Medical Association, the International
Association for Food Protection, the
National Environmental Health Associa-
tion, the FDA, and the World Health As-
sociation. In January 2012, the US
federal government denied a petition
requesting federal-level legalization of
all raw milk sales on the basis of its
analysis of the scientific basis for the
food safety benefits of pasteurization.40

The American Academy of Pediatrics
(AAP) has strongly endorsed the use of
pasteurized milk in its 2012 Red Book.41

CONCLUSIONS

In summary, the AAP strongly supports
the position of the FDA and other na-
tional and international associations
in endorsing the consumption of only
pasteurized milk and milk products for
pregnant women, infants, and chil-
dren. The AAP also endorses a ban on
the sale of raw or unpasteurized milk
and milk products throughout the
United States, including the sale of
certain rawmilk cheeses, such as fresh
cheeses, soft cheeses, and soft-ripened
cheeses. This recommendation is based
on the multiplicity of data regarding the
burden of illness associated with con-
sumption of raw and unpasteurized milk
and milk products, especially among
pregnant women, fetuses and newborn
infants, and infants and young children,
as well as the strong scientific evidence
that pasteurization does not alter the
nutritional value of milk. The AAP also

encourages pediatricians to contact
their state representatives to support
a ban on sale of raw milk and milk
products. Additional resources contain-
ing information regarding the safety of
pasteurization and the risks of con-
suming raw or unpasteurized milk or
milk products are provided in this
statement.

ORGANISMS DETECTED IN RAW OR
UNPASTEURIZED MILK OR MILK
PRODUCTS
Bacteria
Brucella species
Campylobacter jejuni
Coxiella burnetii
Cryptosporidium species
Enterotoxigenic Staphylococcus aureus
Listeria monocytogenes
Mycobacterium bovis
Salmonella species
Escherichia coli

Shiga toxin-producing E coli (STEC [eg, E coli O157])
Enterohemorrhagic E coli (EHEC)
Enterotoxigenic E coli (ETEC)
Shigella species
Yersinia entercolitica

Parasites
Giardia species
Viruses
Norovirus
Rabies
Vaccinia

RESOURCES
� http://www.realrawmilkfacts.com/

� www.cdc.gov/foodsafety/rawmilk/
raw-milk-index.html

� http://www.fda.gov/Food/Food-
borneIllnessContaminants/BuyStore-
ServeSafeFood/ucm277854.htm

� FDA “Grade ‘A’ Pasteurized Milk Ordi-
nance.” 2011 Revision: http://www.
fda.gov/downloads/Food/Guidance-
Regulation/UCM291757.pdf

� FoodSafety.gov “Myths About Raw
Milk”: www.foodsafety.gov/keep/types/
milk

� www.nationaldairycouncil.org/site-
collectiondocuments/research/
dairy_council_digests/2011/dcd11-
1w.pdf
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Early Intervention, IDEA Part C Services, and the
Medical Home: Collaboration for Best Practice and Best
Outcomes

abstract
The medical home and the Individuals With Disabilities Education Act
Part C Early Intervention Program share many common purposes for
infants and children ages 0 to 3 years, not the least of which is a family-
centered focus. Professionals in pediatric medical home practices see
substantial numbers of infants and toddlers with developmental delays
and/or complex chronic conditions. Economic, health, and family-
focused data each underscore the critical role of timely referral for
relationship-based, individualized, accessible early intervention ser-
vices and the need for collaborative partnerships in care. The medical
home process and Individuals With Disabilities Education Act Part C
policy both support nurturing relationships and family-centered care;
both offer clear value in terms of economic and health outcomes. Best
practice models for early intervention services incorporate learning in
the natural environment and coaching models. Proactive medical
homes provide strategies for effective developmental surveillance,
family-centered resources, and tools to support high-risk groups,
and comanagement of infants with special health care needs, includ-
ing the monitoring of services provided and outcomes achieved. Pe-
diatrics 2013;132:e1073–e1088

In decades past, debate centered on the question: “does early child-
hood intervention work?” Time and extensive research clearly reveal
an affirmative answer.1 In the new millennium, the focus of discussion
has turned to distinct conceptual matters and specific questions:

� What roles and actions are best assumed by collaborative profes-
sionals in providing a system of early intervention (EI) shared by
pediatricians in the medical home and EI programs?

� What models of intervention are optimal when considering infants/
toddlers, families, agencies, pediatricians, and best use of resour-
ces for optimal outcomes?

� What systematic barriers to optimal intervention are present and
what supports are available to overcome them?

Given the ever-growing body of evidence demonstrating the value of EI
services for infants with special needs and their families, there
remains a necessity for close collaboration between the infants’
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medical home and their respective
Individuals With Disabilities Education
Act (IDEA) Part C state programs. This
clinical report, reflecting the work of
diverse stakeholders (clinicians, policy
makers, academicians, family members,
and governmental staffs), will:

1. Review the common core compo-
nents of IDEA Part C and the med-
ical home;

2. Review evidence of the value of
medical home and EI programs
for infants/toddlers with special
needs;

3. Provide pediatricians with infor-
mation on evidence-based best-
practice models for effective EI;

4. Highlight systematic barriers to
identification/integration of infants
in EI services; and

5. Offer resources for medical home
personnel and families to support
this collaboration.

CORE COMPONENTS OF IDEA PART
C AND THE MEDICAL HOME

IDEA Part C Programs

For more than half a century, the field
of early childhood intervention has
emphasized factors impacting an
infant’s overall function. These en-
compass both biologic (epigenetic,
infectious, etc) and experiential vari-
ables (quality of relationships; expo-
sure to, or lack of, opportunities for
exploration and learning).2 The im-
portance of these early experiences
was a compelling concept in the 1975
creation of the Education for All
Handicapped Children Act (Pub L No.
94-142), which provided “special edu-
cation” services for children 5 to 21
years of age. Eleven years later, the
law was extended and broadened to
incorporate the concept of support to
infants 0 to 3 years old and their
families. This 0 to 3 component, now
called Part C of IDEA, addressed “an

urgent and substantial need” in sev-
eral areas: (1) enhancing the devel-
opment of infants and toddlers with
special needs; (2) reducing down-
stream governmental costs of special
education and/or institutionalization
by intervening earlier; and (3) sup-
porting the ability of families to in-
teract with and meet the needs of the
infant/toddler.3–6

The long-standing charge to each
state’s Part C program is to create
and sustain a statewide, comprehen-
sive, coordinated, family-centered, multi-
disciplinary, and interagency system
of EI services for delivery in the local
or regional area. In doing so, each state
is required to establish eligibility cri-
teria for serving, at a minimum, 2
cohorts of children: (1) those with a
diagnosed physical or mental condition
with a high likelihood of developmental
delays; or (2) a developmental delay in
1 or more of 5 domains (cognitive, mo-
tor, communication, social/emotional,
adaptive).3,5 States may also elect to
serve infants at risk for delay because
of biological or environment risk fac-
tors and/or children who have been in
Part C but are now eligible for pre-
school education (if the family desires
to stay in the Part C system).

Because each state is charged with
developing these eligibility criteria and
is subject to legislative and budgetary
constraints, notable variations in eli-
gibility and services occur from state
to state. Historically, federal monies
for Part C are relatively small. Thus,
states rely on systems of coordination
with state, local, other public, and
private funding sources, serving as
payers of last resort rather than as
primary payers for intervention ser-
vices.

This model has demonstrated success
on several levels. By 1992, 143 000
children and their families were re-
ceiving services via Part C. In 2009,
that number had risen to 349 000, or

2.67% of the US population 3 years
or younger. With variables related to
eligibility criteria and budgets, the
percentage of the 0- to 3-year-old
population being served in 2009
ranged from 1.24% (Georgia) to 6.5%
(Massachusetts). Despite fiscal chal-
lenges at the federal and state level,
at the time of this publication, all 50
states continue to participate in the
Part C program.3,7

The most recent reauthorization of
IDEA Part C in 2004 placed increasing
importance on quality measures of
outcome, provision of services in the
child’s natural environment, and iden-
tification efforts for eligible infants
(“child find”). There was also a
strengthening of the relationship be-
tween EI and services being rendered
in each state according to the Child
Abuse Prevention and Treatment Act
Reauthorization Act of 2010 (Pub L No.
111-320).8

Because of state-to-state variations
regarding eligibility criteria, defini-
tions of “developmental delay,” and
state budgetary priorities, the nature
of EI services can seem heterogeneous
when viewed through a national lens.
Nonetheless, 2 core concepts remain
stable across Part C programs across
the country:

� Nurturing relationships are the
fundamental elements for optimal
early development; and

� IDEA Part C is dedicated to helping
families better understand their
infants and to coordinating the
various regional systems and ser-
vices available to the family and
child.

The Medical Home

By definition, a “medical home” for
children is a process of care. The
American Academy of Pediatrics (AAP)
has described the medical home as
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the provision of primary care to
children that is accessible, family-
centered, continuous, comprehensive,
coordinated, compassionate, and cul-
turally effective. Historically, the med-
ical home was commonly discussed in
the context of children with special
health care needs, but increasingly, its
value has been seen across the full
spectrum of infants, children, and
adolescents.9–11

Clearly, the core components of care
that define a medical home match
closely those specified legislatively in
IDEA Part C. As child find is mandated
in Part C, there is recognition that the
pediatric medical home is an integral
part of that process.11 Emerging evi-
dence supports the medical home
process regarding its value to child-
ren’s ultimate development and well-
being.12–18 The Healthy People 2020
goals and those of the Patient Pro-
tection and Affordable Care Act cite
the promotion of the patient-centered
medical home.19,20 When considering
the intersection of EI and the medical
home, a key component of the medical
home process is that of identifying
infants and toddlers with de-
velopmental disorders.21–25 A natural
next step is timely and appropriate
referral to EI services for coordinated,
culturally effective, and family-
centered developmental intervention.

Over the past decade, the medical
home concept has extended beyond
pediatric practices into those of
family/community physicians and in-
ternal medicine. A recent workforce
study by the AAP described a robust
pediatric workforce for the population
of US children but noted a significant
problem of distribution (regional
shortages and oversupplies).26 Family
physicians provide a medical home
opportunity for approximately one-
third of the US pediatric population.
Historically, these services have been
in rural communities; estimates

suggest up to 5 million children/
adolescents live in counties with no
pediatrician. Supporting both family
physician medical homes and Part C
agencies serving rural and/or frontier
areas of the country should be a focus
at both the preservice and in-service
levels.27

As the model of the pediatric medical
home has gained support over recent
years, the number of recommended or
expected tasks/screening procedures
for the primary pediatrician has also
increased.14 Acknowledging potential
time and budgetary constraints within
pediatric practices, methods to stream-
line identification of infant developmen-
tal delays have been developed and are
critical to meeting family needs and
successful referral to EI services for the
child.4,28

EVIDENCE-BASED OUTCOMES AND
BEST PRACTICE CONSIDERATIONS

Over the past half century, research in
the neurosciences and in child de-
velopment have placed an increasing
priority on the support needed in the
first few years of life as brain growth
and function are being shaped for
future “scaffolding” of skills and
knowledge. Program development and
methods of program evaluation have
since been generated and demon-
strated to assist in this neurodevel-
opmental process. From this body of
work have emerged several global
principles related to early childhood
development and intervention for op-
timal development.29 Brains are built
over time and are modulated by the
interactive influences of genes and
experience that literally affect the ar-
chitecture of the developing brain.

� Access to basic medical care (pre-
natal and during early childhood)
prevents threats to healthy devel-
opment through early diagnosis/
identification of problems with

subsequent EI and ongoing care
management.

� When parents, community pro-
grams, and professionals who pro-
vide early childhood services
(including the pediatrician in the
medical home) promote support-
ive relationships and rich learning
experiences for infants and young
children, a stronger foundation is
created for higher achievement in
school and, eventually, the commu-
nity.

� The economic cost of creating and
applying supportive conditions for
early childhood development is
less than the alternative “down
the road” costs of addressing
problems later in childhood or ad-
olescence.

� From a legislative and policy per-
spective, a strong investment in
early childhood intervention is
foundational for community and
economic development on multiple
levels.

Although these global incentives derive
from studies across various medical
and nonmedical fields, it is instructive
to consider, more specifically, the
benefits stemming from the 2 entities
being considered: the medical home
and EI services for infants and tod-
dlers.

Benefits From Participation in
a Medical Home

The primary care medical home, with
core attributes including being family
centered; community based; and ac-
cessible, coordinated, and continuous
in support, has increasingly been en-
dorsed by the AAP and other child-
oriented agencies as highly valuable.30

The core concepts of these processes
of care seem intuitive for physicians
charged with providing preventive and
timely care to infants/toddlers.
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The benefits of a medical home in
providing efficient, high-quality, com-
prehensive primary care are well
documented. For example, the medical
home has been linked to improved
health status, more timely care, in-
creased family-centeredness, improved
family functioning, and more appro-
priate health-care utilization.9,10,13,17,31,32

The National Survey of Early Childhood
Health reports that nearly half of
parents have concerns about their
child’s development,33 yet few parents
report that their concerns are elicited
during outpatient clinic visits.34 In ad-
dition, children at high-risk of develop-
mental delay have been associated with
lower odds of having a medical home
compared with children at low or no
developmental risk.35 Thus, a growing
consensus recognizes the ability of
a medical home process to provide
developmental health services and
promote a comprehensive system of
community services for early childhood
development,33,36,37 a process alto-
gether consistent with and supportive
of the core elements of EI services un-
der IDEA Part C.

Benefits From EI

When evaluating benefits derived from
early identification and intervention,
there are 2 major streams for mea-
suring outcomes: (1) benefits to the
child and the family; and (2) economic
advantages derived from EI pro-
grams.38

An increasing number of well-constructed
longitudinal studies have emerged
over the past decade. The indicators
measured reflect positive and sus-
tainable outcomes. The Infant Health
and Development Program tracked
outcomes in low birth weight and
preterm infants who received EI ser-
vices. At 8 years of age, improvements
were noted in verbal abilities, recep-
tive language scores, and overall cog-
nitive performance.39 At the 18-year

follow-up, there were notable im-
provements in academic performance
and endorsement of less risky be-
haviors, fewer arrests, and a lower
dropout rate.40 Other studies have
generated similar positive data as long
as 15 to 40 years beyond early child-
hood.41,42

Equally important to communities and
agencies are the studies demonstrat-
ing the fiscal advantages of providing
quality EI services. A 2003 report from
the Federal Reserve Bank of Minne-
apolis reveals EI programs as “eco-
nomic development initiatives” that
should be at the top of economic lists
for local and state governments. The
authors found that 1 program dem-
onstrated an $8 return for every dol-
lar invested in EI and estimated that
80% of the benefits were directly ap-
plicable to society in general (because
of more efficient use of school ser-
vices and less use of criminal justice
and other public systems).43–46 In the
2008 study, The Economics of Early
Childhood Policy,47–49 Kilburn and
Karoly provide the foundation for sup-
port of EI from strictly an economic

perspective and conclude: “The costs
savings for government could be large
enough to not only repay the initial
costs of the program but also to pos-
sibly generate savings to government
or society as a whole multiple times
greater than the costs.”

The benefits reflected in these studies
and other studies expand the concept
of EI from one of solely a social-
service/educational policy to one of
critical economic-development and
conservative fiscal responsibility.50

Availability of these data should sup-
port advocacy efforts of the medical
home on behalf of infants (Fig 1).

MEDICAL HOMES, EI PROGRAMS,
AND BEST PRACTICE MODELS

Given the evidence-based data re-
garding the value of medical homes
and EI services, the continuing chal-
lenge is to identify which models of
intervention are consistent with best
practice consensus, and which dem-
onstrate greatest outcomes with best
stewardship of professional and fiscal
resources. The medical home can be
essential in helping families and

FIGURE 1
Cost/benefit analysis of benefits to society of early childhood programs. (Reprinted with permission
from the Center on the Developing Child at Harvard University, www.developingchild.harvard.edu.).

e1076 FROM THE AMERICAN ACADEMY OF PEDIATRICS

http://www.developingchild.harvard.edu


EARLY INTERVENTION, IDEA PART C SERVICES, AND THE MEDICAL HOME: COLLABORATION FOR BEST PRACTICE AND BEST OUTCOMES 527

diverse providers better understand
the roles played by professionals in-
volved in the infant’s overall in-
tervention program.

Two concepts are increasingly priori-
tized when translating evidence-based
neuroscience into functional applica-
tion for “best practice” provision of EI
services:

1. Creating frequent opportunities
that allow for “learning in the nat-
ural environment” rather than in
simulated “treatment” situations;
and

2. Utilizing methods of “coaching” as
a model for families, medical
homes, and EI programs providing
services to infants.

The concept of providing intervention
services within the context of a natural
learning environment has been a legal
and conceptual component of IDEA
Part C intervention since its inception.
Part C considers “natural environ-
ments” as meaning settings that are
natural or typical for similarly aged
and nondisabled peers. The broader
concept of learning in the natural
environment encompasses several
key elements:

� There is base acknowledgment
that learning takes place in the
context of relationships, and as
such, intervention strategies should
enhance rather than disrupt typi-
cal activities unique to a family.

� There is endorsement of parents,
siblings, extended family, and others
as key agents for the infant’s de-
velopmental learning.

� Thus, emphasis is on supporting
those change agents and their abil-
ities during everyday activities, rather
than attempting to teach new skills
outside of natural contexts.

� Focus is on function and develop-
ment of personal-social skills in
the infant while promoting aware-
ness and confidence in parents to

guide their infant with special
needs.

Rather than a “medical model”
wherein a specific treatment is ap-
plied directly to the child for a specific
malady, the paradigm is shifted to
a contextual and consultation-based
delivery of supports and services to
the family and the infant.51,52 Similar
to the concept of the medical home
being a process, rather than an ad-
dress, the concept of natural envi-
ronment describes process rather
than a physical address.53 These con-
cepts have been endorsed by national
stakeholder organizations, including
those of speech, physical, and occu-
pational therapies.54–56

Increasingly, a best practice method,
endorsed across diverse disciplines,
provides coaching strategies to fami-
lies for use in the child’s natural
learning environments. This method
has been shown to build the capaci-
ties of a parent or other caretaker as
new skills (both in the family member
and the child) are acquired.57,58

Coaching techniques to support parents
are used by therapists in the natural
learning environment and can be mod-
ified and applied by the pediatrician in

the medical home process.59–62 Key
elements in the coaching process are
shown in Table 1.

There is a more complex subset of
infants who might benefit periodically
from adjunctive traditional “hands-on”
(direct) medical therapy. This is gen-
erally for specific goals and often for
limited periods of time. These complex
health care needs may include severe
visual or hearing impairments, tra-
cheotomies, and congenital malfor-
mations with inherent limitations to
daily activities or needs, etc. Referrals
for supportive direct services should
be based on specific and measurable
outcome goals. Preferably, such goals
should be written in concert with the
global goals of the family (also
reflected in the individualized family
service plan as a component of “care
coordination”).

Unfortunately, confusion is too often
experienced by families when the in-
fant is dually served by therapists
applying direct medical therapy and
professionals in the medical home
and/or EI program by using trans-
disciplinary coaching within the nat-
ural learning environment. Unless
these services are explained and

TABLE 1 Elements in the Coaching Process

Element Examples for Application

Joint planning Agreement by coach and parent on actions assumed by
coach and subsequent opportunities for the parent to
practice between coaching visits.

Observations Consider the family’s actions/practices/routines to better
develop new skill sets, strategies, and ideas for use in
the natural learning environment.

Action Spontaneous or scheduled events, occurring in real-life
situations, that allow the family member to practice,
refine, or analyze new skills.

Reflections The coach revisits the existing strategies to ensure they
are in keeping with evidence-based practices and
consider if/when modifications are needed.

Feedback After the family member is allowed to reflect on strategies
employed, actions being applied, and opportunities to
practice new skills in the natural learning environment,
the coach provides information affirming the parent’s
understanding or adds information to deepen the
parent’s understanding.

Modified from Rush DD, Shelden ML. Evidence-Based Definition of Coaching Practices. Morganton, NC: Center for the
Advanced Study of Excellence in Early Childhood; 2005.114
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closely coordinated, a mistrust of one
professional or the other can de-
velop.57

FOUR DEVELOPMENTALLY
HIGH-RISK GROUPS COMMON TO
MEDICAL HOMES AND EI
PROGRAMS

Among all the children seen in the
medical home, several subgroups in-
volve particularly high risks, specific
opportunities for EI services, and on-
going collaboration with the pediatri-
cian:

Infants and Toddlers From
Environments of Abuse or Neglect

Data from the US Department of Health
and Human Services (2011) revealed
∼825 000 substantiated cases of
abuse/neglect resulting in 1770 child
deaths.63 Infants younger than 1 year
remained the highest risk group for
fatalities. Among children 0 to 3 years
of age who are maltreated but sur-
vive, negative effects (social/emotional,
cognitive, and/or physical) have been
described in up to 47%.64 Given the
astounding cost of child protective
services (provision of educational, ju-
dicial, and health-related services are
estimated at $94 to $103 billion per
year), the ability to identify and pre-
vent conditions leading to maltreat-
ment warrant serious consideration
and action.15

A gap exists in the provision of EI
services to maltreated infants and
toddlers. Of the ∼35% with a need,
only 12.7% actually receive services.65

The Child Abuse and Prevention
Treatment Act of 2010 acknowledged
this and sought to advance “effective
practices and programs to improve
activities that promote collaboration
between the child protective services
system and the medical community,
including providers of mental health
and developmental disability services,

and providers of early childhood in-
tervention services.”

Social and emotional development is
most vulnerable to previous mal-
treatment, with attachment issues,
severe feeding differences, and sleep
disorders being especially prominent
among infants.66 Given research evi-
dence that (1) early brain develop-
ment affects lifelong capacity to
regulate emotions and learn; (2) the
“active ingredient” for brain devel-
opment is the quality of relationships
between the infant and those pro-
viding care and nurturing; and (3)
infants/toddlers exposed to persistent
multiple risk factors are in need of EI
as early as possible, the close, col-
laborative interaction of the medical
home and the regional Part C pro-
gram is vital to infant outcome and
community cost containment.67,68

Infants and Toddlers With Mental
Health Issues

Closely related to the issues of mal-
treatment, but by no means limited to
this group, are infants and toddlers
experiencing mental health issues
(either primary to the child or among
their caregivers).69 Coexisting con-
ditions can act as “red flags” for de-
veloping infant mental health concerns
(Table 2).70,71 Likewise, mental health
issues affecting the infant/toddler can
result in additional developmental delay

or dysfunction.15 As awareness of in-
fant mental health issues increases
and as more focus is placed on pro-
viding needed services for this group,
the medical home and the Part C pro-
grams together remain at the forefront
of identification, intervention, and sur-
veillance over time.72–75

Elements of support for infant mental
health include: (1) easy accessibility
for diverse families; (2) a system for
early identification of concerns and
timely application of screening/referral;
(3) provision of full access to an array
of supportive resources; (4) promo-
tion of family knowledge of conditions
and of service delivery systems; and (5)
ensuring family-centered care with
family satisfaction as an outcome of
interventions.76,77 These elements are
provided when the medical home pro-
cess and the regional Part C program
perform collaboratively. The focus of
intervention to support infant mental
health remains on the infant-caregiver
relationship rather than on solely the
child or adult.78 Instruments such as
the Ages and Stages, Third Edition,79,80

the Ages and Stages: Social/Emotional
screener,81 Mental Health Screening
Tool Zero to 5 Years,82 and the AAP
“Addressing Mental Health Concerns in
Primary Care: A Clinician’s Toolkit,”83

among others, offer functional options
for use with families.

TABLE 2 Risk Factors Potentially Impacting Infant Mental Health

Family and Associated Environmental Factors Child Factors

Low socioeconomic status/poverty Premature birth
Low maternal education Low birth weight
History of domestic violence “Difficult” temperament and/or poor “goodness of fit”

with primary caregivers
Maternal/paternal depression Exposure to “toxic stressors” (alcohol, illicit drugs,

traumatic events, environmental exposures,
such as lead, etc)

History of parental criminality Cognitive dysfunction
Parental health problems Genetic conditions with associated

behavioral disorders
Parental mental health disorders
Family history of mental health disorders

Modified from Brauner CB, Stephens BC. Estimating the prevalence of early childhood serious emotional/behavioral
disorders: challenges and recommendations. Public Health Rep. 2006;121(3):303–310.70
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Infants and Toddlers From
Culturally Diverse Backgrounds

Linguistic and/or cultural differences
between families and professionals in
the medical home or EI program create
barriers to both appropriate screen-
ing and, potentially, to enrollment and
provision of services. Families’ beliefs
and understanding of child develop-
ment and differences in develop-
mental progression reflect cultural
perspectives. Their views of “commu-
nity” and the child may differ from a
professional’s “deficit-oriented” inter-
pretation of the child’s functioning
capacity.84

Numerous factors and variables affect
the process of screening, referral, and
service provision, including: socio-
economic status, religious differences,
regional demographics, English pro-
ficiency or literacy, immigration status,
family support systems, and access
to services. When 1 or more of these
potential barriers exist, the results
may include families’ feelings of being
insulted or treated rudely, fear of the
medical community in general, confu-
sion about appointments/referrals, or
being discounted in the decision pro-
cess.85–89

The disparities noted previously can
negatively affect the processes of care
in the medical home and the regional
Part C program.90 Feinberg et al91

discussed the effect of race on effec-
tive participation in EI programs.
African American children with devel-
opmental delay(s) were 5 times less
likely than were white children to re-
ceive EI services. Garcia and Ortiz84

have described similar differences
in the Latino population and have
offered suggestions for prereferral
interventions to support culturally
and linguistically different popula-
tions. As medical home personnel con-
sider quality improvement efforts,
areas for consideration might include
lack of awareness of racial privilege,

assumptions of the value of science
over spirituality (in reference to de-
velopmental differences), importance
of individual over the family group,
and logistics required for higher fre-
quency interactions with the develop-
mental or medical community91,92

(Table 3).

Infants and Toddlers From
Economically Deprived
Backgrounds

Robust data from economically at-risk
populations describe (1) disparities in
referral and provision of services for EI
and developmental support; and (2)
variations in policy commitment to
low-income young children and fami-
lies. Some of these disparities remain
at the institutional/policy level within
each state (eligibility criteria, coor-
dination efforts, etc). For example,
among states with narrow EI eligibility
criteria, poor children are 18% less
likely to receive EI services.93 Some are
the result of barriers discussed above
relative to cultural differences and to
mental health issues.94–98

The effects of poverty and comorbid
conditions, such as food insecurity,
have been linked not only to health and
ultimate educational performance but
also to mental health and behavior in

young children and their mothers.99,100

It is critical for professionals in both
medical homes and Part C programs
to integrate quick and effective methods
of surveillance for poverty-related is-
sues, such as food insecurity, as a
component of early childhood inter-
vention101 (Table 4).

TOOLS FOR THE MEDICAL HOME:
MEETING THE CHALLENGES OF
COLLABORATION

The medical home process is highly
valued by families as they perceive
“added value” benefits of more pre-
dictable care and less unplanned
emergent care, especially among fami-
lies of children with special needs.12 As
the value placed on the medical home
continues to rise, so too are the
seemingly unending expectations. But
as screening procedures and proto-
cols are encouraged, time and reim-
bursements remain significant limiting
factors.102,103 Thus, it is imperative that
the professionals in the medical home
have ready access to tools to provide
efficient screening, surveillance, refer-
ral, and ongoing collaboration in support
of infants/toddlers and EI services.104

In 2006, the AAP published a policy
statement, “Identifying infants and

TABLE 3 Cultural Barriers to Medical Home Screening and Referral for EI Services

Families
Limited proficiency in English (parent and/or child); differences in speech or dialect
Limited reading skills
Acculturation level and knowledge of/comfort with agencies
Attitudes toward child development and disabilities
Conflicts: work, child care, transportation, or financial
Extended family expectations different from parents/professionals

Medical homes
Sensitivity to cultural diversity within medical home staff
Sensitivity to religious preferences and differing family traditions
Paternalistic approaches to parents of infants from different cultures
Use of medical jargon

EI programs
Lack of language-appropriate information materials
Shortage of available bilingual personnel
Inflexible scheduling practices
Sensitivity to cultural diversity among families served

Modified from Zhang C, Bennett T. Facilitating the meaningful participation of culturally and linguistically diverse families
in the IFSP and IEP process. Focus Autism Other Dev Disabil. 2003;18(1):51–59.115
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young children with developmental
disorders in the medical home: an al-
gorithm for developmental surveil-
lance and screening”105 (http://pediatrics.
aappublications.org/content/118/1/405.
full.html), which offers a roadmap and
valuable resources to the pediatrician
seeking to identify and refer eligible
infants for EI services. Since its publi-
cation, Earls et al23 reported a longi-
tudinal study of developmental and
behavioral screening in a North Carolina
project containing insightful ideas and
suggestions for practical applications
in practice.

King et al24 conducted a quality im-
provement follow-up study on develop-
mental screening and surveillance.
Attempting to apply the algorithm sug-
gested in the 2006 AAP policy statement,
clear gains were made in identifying
and referring young children to EI pro-
grams. But many practices described
struggles in implementing the pro-

cesses in particularly busy seasons,
with staff turnover, and regarding
certain time-sensitive screens. Track-
ing of referrals made was difficult.
King et al’s24 review (http://pediatrics.
aappublications.org/content/125/2/350.
full.html) offers insights for other
medical homes attempting to optimize
identification and referrals for EI.

Marks et al106 in 2011 published sug-
gestions for enhancing the algorithm
for developmental and behavioral
surveillance in children ages 0 to
5 years (http://cpj.sagepub.com/con-
tent/50/9/853). In addition to further
data supporting the use of specific
screening tools, the review offers
practitioners specific guidance in the
following components of care:

� Eliciting and addressing parents’
concerns;

� Milestone and behavioral skill
monitoring;

� Identifying developmental/behavioral
risk and protective factors;

� Making accurate and informed
observations about child-parent
interactions; and

� Child referral resources.

Three other resources available to the
medical home offer guidance and ef-
ficiency in approaching at-risk infants/
toddler who have potential need for EI
services. The 2006 clinical report from
the AAP,107 “Clinical genetic evaluation
of the child with mental retardation
or developmental delays,” remains a
useful tool for the practitioner in
which decision trees, clinical guide-
lines, and resources for clinical ap-
plication are outlined (http://pediatrics.
aappublications.org/content/117/6/
2304.full.html). Michaud’s108 overview
of prescribing therapy services for
children with motor disabilities (http://
pediatrics.aappublications.org/content/
113/6/1836.full.html) and Sneed et al’s109

review of the differences in prescribing
therapies and medical equipment in
medical versus educational settings
(http://pediatrics.aappublications.org/
content/114/5/e612.full.html) are both
practical and insightful guides for the
busy medical home.

Once the practitioner has identified an
eligible infant/toddler in need of ser-
vices, the family benefits from open
and effective lines of collaboration
between the medical home and the
Part C program. A summary of sug-
gestions for better communication
between medical homes and EI pro-
grams is provided in Table 5.110,111 A
representative sample of the numer-
ous resources available to the medi-
cal home and to families is outlined in
Table 6.

Despite the barriers and challenges
inherent to practitioners and pro-
grams, there remains strong potential
for collaboration between medical
homes and EI programs at the policy

TABLE 4 Potential Questions for Social History in Families of Infants/Toddlers by Using the IHELLP
Mnemonic

Area of Interest Example Questions

Income
General Do you have fear of running short of money by

the end of the month?
Food security Do you or anyone in the family ever skip meals

because there is not enough money for food?
Do you receive assistance (food stamps, etc)?

Housing Is housing or payment for housing a problem for you?
Associated utilities Do you have trouble or concern about paying

electric/gas/water bills?
Education and development Do you have concerns about how your infant is

developing?
Early childhood programs Is your child in a program to assist you in

supporting her development?
Do you feel the need for such a program?

Legal status Do you have questions about your immigration
status or about benefits/services for you and
your infant/toddler?

Literacy Do you have trouble reading forms given from our
office or agencies?

Do have difficulty in reading generally?
Do you read to your child each day? (Based on

above answers)
Personal safety Do you feel that you and your infant/toddler are

safe in your present situation/relationship?
Have you or your spouse ever been the subject

of domestic violence?

Modified from Kenyon C, Sandel M, Silverstein M, Shakir A, Zuckerman B. Revisiting the social history for child health.
Pediatrics. 2007;120(3). Available at: www.pediatrics.org/cgi/content/full/120/3/e734.101
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and programmatic levels.89,112 Kozlowski
et al113 described an investigation com-
paring parents of toddlers with autism
to those of children with other de-
velopmental disorders. The data, gen-
erated through the Louisiana Part C
Program, described time delays be-
tween when parents first perceived
differences in their children’s commu-
nication styles and when referrals
from physicians were made to the EI
program. Collaborative model ventures
such as this will continue to inform
families, medical home professionals,
EI service programs, and state agencies.

SUGGESTIONS FOR
COLLABORATION BETWEEN THE
MEDICAL HOME AND EI
PROGRAMS

� Improving child-find and optimiz-
ing the referral process

Practitioners should incorporate
the AAP recommendations for devel-
opmental surveillance, which allows
for enhanced identification and
timely referral for EI services.
The referral should set the stage
for collaboration with EI programs.
The AAP referral form is available
(http://www.medicalhomeinfo.org/
downloads/pdfs/EIReferralForm_1.pdf)
and can help streamline the process,
and individual states may have re-
ferral forms that are specific for
the individual state Part C program.
Such forms can be used in referrals
to adjunctive service programs.

The referral provides an opportu-
nity for education about appropri-
ate developmental milestones, as
well as eliciting family goals and
expectations, which should inform
supervision of the individualized
family service plan and clinical ap-
proval for EI and other developmen-
tal services.
The medical home should incorpo-
rate a system for referral tracking.
An example referral form (Appen-
dix) provides a template to obtain
family permission at the time of the
referral so that EI programs can
communicate the results of the ini-
tial evaluation with the medical
home. Modifications for individual
states/programs may be needed
(Appendix).
� Efficient evaluation and coordi-

nation of services
Practitioners should not wait for
a specific diagnosis before initiating
an appropriate referral to EI. Early
referral should request:
� assistance with multidisciplinary

assessment;
� provision of support to parents

in addition to the child;
� provision of knowledge about

and integration with community
resources; and

� a preferred mechanism for in-
formation return from the inter-
vention program.

Various protocols are available to
guide a stepwise developmental
evaluation of infants and young chil-
dren (see above). Included among

these resources is the AAP “Caring
for Children With Autism Spectrum
Disorders: A Resource Toolkit for
Clinicians.”
As practices enhance their capacity
for care coordination, consideration
should be given to develop mecha-
nisms for identifying families who
need assistance with the referral
process or who have complex psy-
chosocial or medical issues. These
strategies might include:
� closer follow-up;
� linkage to a care coordinator;

and
� incorporation of health informa-

tion technology to assist in iden-
tification, clinical decision support,
and tracking.

Families should be encouraged to
partner with the professionals in the
medical home to recognize and mon-
itor appropriate consultation and ser-
vice options. These may include:
� monitoring of the child’s prog-

ress being made related to ser-
vices being purchased;

� informing families of appropri-
ate treatment models;

� being available to programs and
school systems for clarification
of medical issues that affect de-
velopment and learning; and

� proactively planning the transi-
tion from Part C (birth to 3
years) to Part B of IDEA, and
the 3- to 5-year-old programs in
their local school system.

� Advocacy roles for physicians in
the medical home

TABLE 5 Ideas for Communication/Collaboration Between Medical Homes and Part C

Channels for concise bidirectional, “minimum effort” communication needs to be in place and familiar to both the medical home and the regional Part C Program.
Tools such as the AAP Referral Form for Early Intervention should be deemed acceptable (with modifications as needed) and readily available (http://www.
medicalhomeinfo.org/downloads/pdfs/EIReferralForm_1.pdf).113

Professionals at both the medical home and the Part C program need continual update in medical records as the child is seen and changes are noted.
To best sustain the process of information sharing, the individuals at each program should know who one another are and how to contact directly when needed.
Information from the medical home should be available to the Part C assessment team before its evaluation and information, and recommendations on intervention

should be forwarded to the medical home as the individualized family service plan is developed and modified.
When the child is seen by subspecialists, their input to both the medical home and the Part C program is valuable.
Timely and ongoing flow of information between the medical home and the Part C program reassures the family of coordinated, family-centered care; it relieves the

family of the burden of having to interpret and transport the information.

Modified from Stille CJ. Communication, comanagement, and collaborative care for children and youth with special healthcare needs. Pediatr Ann. 2009;38(9):498–504.110
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Realize state-to-state differences
in eligibility criteria, assessment
policies, and services provided
under Part C; be aware of updated
changes in aspects of service for
your state.
Be aware of potential costs to the
family (public funding, private in-
surance, private pay).
Be cognizant of resources (fiscal
and professional) available within
the state and their local Part C

programs and support efforts to
optimize services to infants/toddlers.
Maintain an updated resource list
of local and regional services/
resources, including both subspe-
cialty consultants and supportive
programs.
Assign time to meet with staff from
local and regional programs (in of-
fice, over telephone, or through lo-
cal continuing education or hospital
staff meetings).

Work within AAP Chapter structures
to monitor and encourage state gov-
ernmental services to infants and chil-
dren; interaction at the legislative and
the agency levels is critical to support
fiscal, policy, and quality assurances
of outcomes. Fiscal considerations in-
clude both monies to operate quality
programs and a system of proper re-
imbursements for primary physicians
and specialists caring for children
with special needs. Policy considera-
tions include ensuring that families
have timely access to primary and
subspecialty services.
Explore opportunities to participate
on statewide or regional boards
tasked with oversight of the early
childhood programs.

CONCLUSIONS

The positive economic effect of front-
end EI services has been clearly dem-
onstrated. Short-term and longitudinal
data (even into young adulthood) dem-
onstrate the value of early childhood
intervention focusing on family-centered,
coordinated services that support
parent-child relationships as the core
element of intervention. Likewise, the
economic and health-related values
(long-term) derived from being a child
supported by the medical home pro-
cess continue to emerge.

Seeking to enhance collaboration be-
tween the sister systems and to min-
imize systematic barriers is clearly in
the best interest of infants, toddlers,
their families, and the larger commu-
nity. Such collaboration serves families
in their critical roles as coaches to
their children (living, playing, and grow-
ing in the infant’s natural learning en-
vironment).

LEAD AUTHORS
Richard C. Adams, MD
Carl D. Tapia, MD

TABLE 6 Resources for Medical Homes and Families

Resource Comments

American Academy of Pediatrics At the American Academy of Pediatrics Web site.
Includes developmental milestones for
infants/toddlers 0–5 y of age. Information about
infants born preterm and about early childhood
delays in all areas, including language and social
skills, is available.

www.HealthyChildren.org

Zero To Three Includes information and resources on a number
of topics, including early development, language,
and behavior.

www.zerotothree.org

Learn the Sign, Act Early Provides an array of checklists, fact sheets, positive
parenting tip sheets, and links to useful sites for
specific issues.

Center for Disease Control and
Prevention, The National Center
on Birth Defects and
Developmental Disabilities

www.cdc.gov/actearly
National Dissemination Center for
Children With Disabilities

Funded by the US Office of Special Education and
Rehabilitative Services. This site provides
information about services in one’s state and
local region. Information is guided for families,
medical professionals, and school personnel.

http://nichcy.org/babies
1-800-695-0285

Family Voices Family Voices aims to achieve family-centered care
for all children and youth with special health care
needs and/or disabilities. The site provides families
with tools to make informed decisions, advocate
for improved public and private policies, build
partnerships among professionals and families,
and serve as a partner in the child’s health care.
National and state sites and organizations
are available.

www.familyvoices.org

Child and Family WebGuide:
Expert Reviewed Sites on
Children and Families

The WebGuide is a directory that evaluates, describes,
and provides links to hundreds of sites containing
information about child development research and
practical advice for professionals and families.www.cfw.tufts.edu

Your Child: Development and Behavior
Resources: A Guide to Information
and Support for Parents

The site provides: evidence-based information for
families and professionals; links to support groups,
agencies, and organizations; recommended books
and other tools; links to sites for “timely topics”;
and a guide for families on using the Internet to
find reliable parenting information.

www.med.umich.edu/yourchild/index.
htm

National Association for the Education
of Young Children (NAEYC)

Founded in 1926, NAEYC is the world’s largest
organization (80 000 members) working on
behalf of young children. Resources and
publications for medical homes, families,
and agency programs for infants and toddlers
are available.

http://www.naeyc.org/
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POLICY STATEMENT

Electronic Prescribing in Pediatrics: Toward Safer and
More Effective Medication Management

abstract
This policy statement identifies the potential value of electronic pre-
scribing (e-prescribing) systems in improving quality and reducing
harm in pediatric health care. On the basis of limited but positive pe-
diatric data and on the basis of federal statutes that provide incentives
for the use of e-prescribing systems, the American Academy of Pedi-
atrics recommends the adoption of e-prescribing systems with pedi-
atric functionality. The American Academy of Pediatrics also
recommends a set of functions that technology vendors should provide
when e-prescribing systems are used in environments in which chil-
dren receive care. Pediatrics 2013;131:824–826

BACKGROUND

The American Academy of Pediatrics (AAP) is committed to providing
the best and safest health care system possible for children.

Medication prescribing or ordering in pediatrics is an error-prone
process that can lead to adverse medication events and patient
harm.1,2 Electronic prescribing (e-prescribing) is widely recognized as
a component of the care process that improves quality and reduces
costs by facilitating handoffs, improving clinical decision-making, and
potentially improving medication adherence.

NEW INFORMATION

Prescribing error rates in children were estimated to be between 5%
and 27% in a recent systematic review.3 Prescribing errors are most
prevalent with antibiotic agents but may occur even with medications
that do not require weight-based dosing.4 Medication errors in chil-
dren may lead to more severe complications because of narrow
therapeutic profiles and the inability of some children to communi-
cate adverse effects. Many existing e-prescribing systems are not well
designed for use in pediatric patients and lack the required features
outlined in this statement. Parental health and English literacy have
been shown to play important roles in the correct medication ad-
ministration in children.5,6

From a legislative viewpoint, the past decade has been an active one for
the national medication-prescribing landscape. In particular, 2 major
statutes specifically addressed the goal of 100% adoption of e-
prescribing through both time-dependent incentives and penalties.
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The Medicare Improvements for Patients
and Providers Act (Pub L No. 110-275
[2008]) provided for incentive payments
to Medicare-participating providers that
use e-prescribing software to generate
prescriptions. The Health Information
Technology for Economic and Clinical
Health Act (Pub L No. 111-5 [2009]) es-
tablished a program of incentive pay-
ments for Medicare and Medicaid
providers who adopt, implement, and
demonstrate meaningful use of health
information technology. One of the key
requirements of meaningful use is to
generate and transmit prescriptions
electronically to the pharmacy. The
meaningful use requirements also en-
courage the routine use of medication
lists, medication allergy lists, drug–drug
interaction and drug-allergy checking,
and drug formulary checking.

CONCLUSIONS

E-prescribing systems can improve the
quality and safety of medication ad-
ministration by reducing preventable
adverse drug events,7–9 reducing dosing
errors,10 improving communication,11,12

avoiding adverse effects,13,14 and im-
proving efficiency.15 The benefits of e-
prescribing systems in pediatrics can
only be achieved by systems with ap-
propriate functionality and may be
hampered by poorly developed sys-
tems16 or implementation strategies.17 At
present, many e-prescribing systems fall
short of providing expert-recommended
functional characteristics.18 Specific
challenges in pediatric e-prescribing
include age- and indication-specific,
weight-based dosing requirements,
rounding based on formulary (liquid
or solid), the conversion of doses
from an ingredient amount to a vol-
ume for liquids, the desire to provide
easily administered home doses, and,
when necessary, extemporaneously
compounded dosage forms. Although
these systems already confer numer-
ous advantages over the paper-based

alternative, they will need to evolve to
be an ideal platform for safe and ef-
fective pediatric medication prescribing.
The features listed in Table 1, derived in
part from previous work by the AAP,19

will help address these challenges to
safe and effective pediatric prescribing.

RECOMMENDATIONS

1. Because safety for children is para-
mount, e-prescribing systems used
for the care of children should
include, at a minimum, pediatric-
specific medication catalogs; pediat-
ric-specific decision support, such
as weight-based dose calculations
and individual and daily dose alerts;
rounding; ingredient amount-to-volume
conversions for liquid medications;
metric-only labeling instructions;
and pediatric drug information
and formulation options. This rec-
ommendation may be implemented
by sharing reports, such as the

accompanying technical report,20

with standards development organi-
zations and the Office of the National
Coordinator for Health Information
Technology–Authorized Testing and
Certification Bodies to encourage
the inclusion of minimum require-
ments into the development of
standards and certification criteria.

2. When possible, e-prescribing sys-
tems should be implemented as
part of a robust electronic health
record and include drug–drug in-
teraction and allergy checking.
When implementing a stand-alone
e-prescribing system, consider-
ation should be given to a solid de-
sign (including correct field length
and standard vocabulary) and the
potential future need to generate
reports with, transfer data to, or
interface the e-prescribing system
with an electronic health record.
E-prescribing systems must be

TABLE 1 Pediatric Requirements for Safe and Effective e-Prescribing

Category Pediatric Requirements

Patient information Date of birth or age in units more specific than years
Weight in kilograms
Height in centimeters
Any history of intolerable adverse effects or allergy to
medications

Medication information Indication-based dosing and individual and daily dose alerts,
using a mg/kg per day or mg/m2 per day formula, unless
inappropriate

Weight-based dosing calculations
All available formulations, including liquid formulations that
may be specific brands

Common formulations requiring extemporaneous compounding
or combinations of active ingredients

Cognitive support Dose-range checking (minimum and maximum amount per
dose, amount per day based on weight, surface area, and
total dose)

Automatic strength-to-volume conversions for liquid
medications

Adverse effect warnings specific to pediatric populations
Alternative therapies based on ameliorable adverse effects
Tall Man lettering to reduce medication selection errors
Medication-specific indications to reduce ordering of sound-
alike drugs

Pharmacy information Pharmacies that will create extemporaneous compounds
Data transmission Use of messaging standards for data transmission to

pharmacies that include the patient’s weight and notes
pertaining to weight-based calculations

Transmission of strength, concentration, and dose volume
labeled in metric units for liquid medications

PEDIATRICS Volume 131, Number 4, April 2013 825
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efficient for use in pediatric offices
and must integrate well with exist-
ing office workflow. Recommen-
dation 2 may be implemented
by educating providers on the
required elements of pediatric-
appropriate e-prescribing systems
through published reports, such as
the accompanying technical report.20

3. E-prescribing systems should be
able to provide patients and their
parents with administration instruc-
tions based on their level of health
literacy and their preferred lan-
guage. Recommendation 3 may
be implemented by educating e-
prescribing vendors and providers
of the need for this feature.

4. Pharmacies should work to enhance
their technology infrastructure
and workflows to enable efficient

acceptance and processing of elec-
tronic prescriptions generated and
transmitted by certified health in-
formation technology. Furthermore,
pharmacies should be capable of
performing the dose-range checks
to provide independent redundancy.

5. Private and public insurers and
other third-party payers should of-
fer financial incentives to health
care providers and pharmacies to
use e-prescribing systems with ap-
propriate decision support.

6. States should work to harmonize
their respective legislation to the US
Drug Enforcement Agency’s interim
final rule on e-prescribing of con-
trolled substances. Recommendations
4, 5, and 6 may be implemented by
continued advocacy activities at the
local, state, and national levels.
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TECHNICAL REPORT

Electronic Prescribing in Pediatrics: Toward Safer
and More Effective Medication Management

abstract
This technical report discusses recent advances in electronic prescrib-
ing (e-prescribing) systems, including the evidence base supporting
their limitations and potential benefits. Specifically, this report acknowl-
edges that there are limited but positive pediatric data supporting the
role of e-prescribing in mitigating medication errors, improving commu-
nication with dispensing pharmacists, and improving medication adher-
ence. On the basis of these data and on the basis of federal statutes that
provide incentives for the use of e-prescribing systems, the American
Academy of Pediatrics recommends the adoption of e-prescribing sys-
temswith pediatric functionality. This report supports the accompanying
policy statement from the American Academy of Pediatrics recommend-
ing the adoption of e-prescribing by pediatric health care providers.
Pediatrics 2013;131:e1350–e1356

The US health care system has the distinction of being the world’s most
expensive delivery system while also having among the lowest levels
of quality, as judged by many metrics, including infant mortality, life
expectancy, and potential years of life lost.1,2 More specifically, despite
US leadership in establishing many standards of care that correlate
with improved quality, the US health care system is able to deliver, at
best, 60% of the recommended care in most practices.3,4 Reasons for
this inefficiency include the voluminous information resources to
consult and the experts’ parallel processing and modeling skills
(including integrating considerations of the patient’s other illnesses,
lifestyle, and genome) required to make an optimal decision.5 Other
challenges include the health care system’s existing methods of
payment, which lead to fragmented care.6 Difficult-to-resolve health
disparities also occur when there are suboptimal interactions be-
tween a person’s preferences, the regulatory/operational health care
system, and internalized biases, stereotypes, or knowledge deficits. All
of these challenges to information management affect the delivery of
care.7 For these reasons, health information technology (HIT) has
become recognized as a set of tools that complement the provision of
care.8 Electronic prescribing (e-prescribing) is widely recognized as
a component of the prescribing process that facilitates handoffs,
improves clinical decision-making, and may improve medication ad-
herence. E-prescribing was defined in 2008 by the Centers for Medi-
care and Medicaid Services as a system providing prescribers with
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the ability to generate and “electroni-
cally send an accurate, error-free and
understandable prescription directly
to a pharmacy from the point-of-care.”

RATIONALE FOR ADOPTING
E-PRESCRIBING

Adoption of e-prescribing has been
strongly endorsed by a variety of pro-
fessional societies and federal agen-
cies for more than a decade.9-13 The
reason for almost unanimous support
for e-prescribing tools is the mount-
ing evidence in adult populations
that e-prescribing can improve pre-
scribing quality and provide better
pharmacovigilance. Monitoring phar-
maceuticals requires collecting, ob-
serving, researching, assessing, and
evaluating data and derivative in-
formation related to safe, effective,
and consistent medication use. Phar-
macy data management successes re-
veal a path for transforming medication
communication throughout the health
care system. The Institute of Medicine
summarized this literature in its publi-
cation Preventing Medication Errors14

and recommended national mandates
for this technology. There is less litera-
ture specific to pediatric populations;
however, the literature that is specific to
this population has been encouraging.

Quality Challenges for
E-Prescribing in Pediatrics

By far, the strongest rationale for
adopting e-prescribing recognizes the
inherent challenges with pediatric pre-
scribing, which are responsible for an
error rate in children of between 5% and
27% in a recent systematic review.15

Physiologic factors, such as the nearly
universal need for weight or body sur-
face area considerations in dosing, make
medication ordering more prone to
errors in children than in adults.14,16,17

In addition to these physiologic fac-
tors, the therapeutic window for
many drugs is smaller for children

than adults. Pharmacologic factors,
including age-based variability in ab-
sorption, metabolism, and excretion of
drugs in children as compared with
adults, as well as the age-specific
contraindications of certain medica-
tions, pose special vulnerabilities to
the adverse effects of overdosing. The
conversion of doses from ingredient
amounts to volumes for liquids la-
beled for home use is also problem-
atic.18-20 Prescribing errors are most
prevalent with antibiotic agents but
may occur even in medications that
do not require weight-based dosing or
ingredient-to-volume conversion.21 Med-
ication errors in children may lead to
more severe complications because of
the inability of children to communi-
cate some adverse effects.

Decreased Preventable Adverse
Drug Events

Adverse drug events are defined as
injuries “resulting from medical in-
tervention related to a drug” and are
the leading cause of iatrogenic harm
to patients.22 The Institute of Medicine
conservatively estimated that each
year, more than 1.5 million prevent-
able adverse drug events occur in the
United States.14 In an ambulatory
study in adults, 25% of patients ex-
perienced 1 or more adverse drug
events (27 events per 100 patients).23

Estimates in 1995 placed the cost of
drug related morbidity and mortality
between $20 billion and $130 billion,
with most of the cost stemming from
drug-related hospital admissions.24

The rate of adverse drug events at-
tributable to ambulatory drug admin-
istration has been estimated at 3% to
4% in 1 study.25 This rate is highest in
children taking multiple prescription
medications.26 Pediatric patients, al-
though less likely to suffer harm from
an adverse event, are susceptible to
more types of adverse events, but the
quality of the evidence is variable.27,28

Studies evaluating e-prescribing sys-
tems reveal consistent reductions in
potential adverse drug events in sys-
tems that organize and coherently
report medication summaries.29-31

Reducing Dosing Errors

Dosing errors represent the most
common medication error in pediat-
rics.32 Although seemingly easy to
catch, dosing error-checking is com-
plicated by the fact that children’s
weights vary from as little as 500 g for
micro premature infants to well over
100 kg for some obese adolescents,
differing by a factor of more than 200.
To illustrate the challenge, 2 patients
(1 weighing 2 kg and the other 100 kg)
discharged with a prescription for 5
mg/kg per day of ranitidine could re-
ceive a dose of between 10 mg and
300 mg a day and still not catch the
attention of a pharmacist, because all
doses between these amounts are
reasonable for children, depending on
their weight.

E-prescribing systems are able to
present standardized dosing formulae,
to use the patient’s weight to calculate
a dose, to convert that dose to a vol-
ume for liquids, and to present that
dose in a format that is least likely to
be confusing to the prescriber, phar-
macist, nurse, or parent. Truly sophis-
ticated prescribing systems use
individual dose limits and total daily
dose limits, compared with weight- or
body surface area-based normal val-
ues.33 Some particularly sophisticated
systems write out the final dose (ie,
“ten [10]”) to further improve clarity
and to reduce the risk of prescription
tampering.34 Finally, a recent article
demonstrated the power of annotating
electronic prescriptions with the actual
calculation leading up to the dose.35

Improved Communication

After dosing errors, missing informa-
tion and illegible prescriptions cause
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the majority of prescribing errors in
children36 and significantly impede
the ability for these errors to be
caught by pharmacists or other health
care providers. Illegible handwriting
may be at fault for at least 20% of all
errors.26,37 Groups such as the Pediat-
ric Pharmacy Advocacy Group, the In-
stitute for Safe Medication Practices,
and the American Society of Health
System Pharmacists38 have espoused
requirements for safe pediatric pre-
scribing, recognizing that these pre-
scriptions should include information
about the child’s age, weight, and in-
dication for therapy and should adhere
to a format (eg, no trailing zero) that
minimizes miscommunication. The In-
stitute for Safe Medication Practices,
the American Academy of Pediatrics,
and other groups support the labeling
of all prescriptions for liquid medica-
tion with volume in milliliters (mL).39-41

Parental health and English literacy
has been shown to play an important
role in the correct medication admin-
istration in children.42,43 E-prescribing
systems may provide administration
instructions that are appropriate for
the parents’ or child’s health literacy
and can be provided in the patient’s or
her family’s primary language.

Software can default or force entry of
specific information. For example,
a date may be automatically populated,
a weight may be pulled from an existing
electronic health record (EHR), and a
user may be prevented from completing
the prescription until essential informa-
tion has been completed. Pharmacists
view the net effect of e-prescribing
as positive in the areas of patient
safety, effectiveness of care, and
efficiency of care.44,45 In pediatrics,
e-prescribing can improve communi-
cation through both improving clarity
of prescriptions and providing stan-
dardized information about indications
for therapy, rationales for overriding
allergy alerts, and the weight-based

calculations leading to a specific
dose.35 For all patients, e-prescribing
systems can improve communication
about provider willingness to allow
generic substitution,46-48 which, by
avoiding higher copayments, can im-
prove medication adherence.49

A study on prescriptions35 demon-
strated the value of including body
weight and the process associated
with calculating a dose. In this study,
pharmacies stated that prescribing
safety was improved by “showing your
work” related to the cognitive pro-
cesses associated with prescribing
and found it especially beneficial in
pediatric prescribing.

Avoiding Adverse Effects

Medication adverse effects may be
related to interactions between a med-
ication and the host (allergies or un-
intended effects) or may be related
to other patient medications, dietary
choices, or other diagnoses. These
unintended consequences may be life-
threatening or, more commonly, may
lead to poor therapeutic adherence by
children and families. Often, these
consequences can be ameliorated by
choosing an equally efficacious alter-
native therapy at the time of the initial
prescription or after onset of the un-
intended effect. E-prescribing systems
can display results of past therapy and
help avoid prescribing medications that
may not be tolerated. Systems that are
more sophisticated warn about poten-
tial unintended effects, thereby de-
creasing the burden on the family and
potentially having a beneficial effect on
the economics of health care.50,51

Improving Efficiency

The process of prescribing and en-
suring adherence is 1 of the most time
consuming in practice settings. Both
new and refilled prescriptions require
attention to the 5 rights: making sure
the right patient receives the right

medication in the right dose, using
the right route, and at the right time.
E-prescribing is able to help with many
of these issues by providing early
warnings for duplicate therapies,
contraindications for use (such as in
pregnancy or for lactating mothers),
and other prescribing risks mentioned
previously.

As a component of an efficient practice,
e-prescribing may decrease delays
in renewing chronic medications or in
flagging renewals as inappropriate. In
pediatrics, there is an additional chal-
lenge of modifying a dose for some
medication refills as the child grows,
which can be facilitated by information
technology. Perhaps the most per-
vasive way that e-prescribing can
boost practice efficiency is by rec-
ognizing the distributed nature of
work in the ambulatory setting. For
example, a well-designed e-prescribing
system might allow a refill or new
prescription to be drafted by 1 pro-
vider or designee and completed by an
authorized prescriber either in the
office or any location by using Web-
enabled information technology.34

E-PRESCRIBING SYSTEM
FUNCTIONAL REQUIREMENTS

The theoretical benefits of e-
prescribing systems in pediatrics
can only be achieved by systems with
appropriate functionality and may be
hampered by poorly developed sys-
tems52 or implementation strate-
gies.49 At present, many e-prescribing
systems fall short of providing expert
recommended functional character-
istics.53 These features broadly cover
patient identification and data ac-
cess, current medication/medication
history availability, medication selec-
tion, alerts and reminders, medica-
tion information, data transmission/
storage, monitoring and renewals,
prescribing practice feedback, and
system security/confidentiality.
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The use of e-prescribing systems in
children will require overcoming
some unique challenges inherent in
pediatrics. Paramount among these
challenges is the question about the
relevance and sensitivity of drug in-
teraction or adverse-effect alerts.54,55

The existing insensitivity results in
many false-positive alerts and sub-
sequently in override rates ranging
from 89% to 91%.25,56-58 Although few
studies have been published that
assess this phenomenon in children,
children tend to be on fewer chronic
medications and, because of gener-
ally good renal and hepatic function,
may be less at risk for severe ad-
verse reactions,59 thereby magnify-
ing this concern in pediatrics.

Age- and indication-specific weight-
based dosing requirements, coupled
with the fact that home administra-
tion may be associated with a high
potential for errors,21 place addi-
tional requirements on the pediatric
e-prescribing system (dose rounding,
minimum/maximum dosing checks,
etc) that may not be as important for
adult prescribing. E-prescribing sys-
tems need to modify both dosing
guidelines and dose-screening pa-
rameters to support pediatric dosing
for every indication that warrants
modified dosing regimens. Further-
more, they need to support the de-
sire to provide easily administered
home doses (in mL for liquids) and,
when necessary, extemporaneously
compounded dosage forms. In short,
these systems will need to evolve to
be an ideal platform for safe and
effective pediatric medication pre-
scribing, although they already confer
numerous advantages over the paper-
based alternative. The features listed
in Table 1, derived in part from pre-
vious work by the American Academy
of Pediatrics,16 will help address these
challenges to safe and effective pedi-
atric e-prescribing.

FEDERAL INITIATIVES TO IMPROVE
E-PRESCRIBING ADOPTION

The past decade has been an active
one for the national medication pre-
scribing landscape. In particular, 2
major statutes specifically address the
goal of 100% e-prescribing adoption
through both time-dependent incen-
tives and penalties. Each of these
statutes will be described below.

Medicare Improvements for
Patients and Providers Act

The Medicare Improvements for
Patients and Providers Act (MIPPA)
became law on July 15, 2008 (Pub L No.
110-275). MIPPA was designed to avert
a statutory Medicare reduction in
payments for physicians and imple-
ment other changes. In addition to its
effect on physician fees, MIPPA
addressed the chasm between literature
describing improved quality of care
related to e-prescribing and the current

state of poor adoption (especially among
health care providers caring for older
and sicker populations). It addressed
this chasm by incentivizing the adoption
of e-prescribing by authorized pre-
scribers. MIPPA created new financial
incentives to encourage physicians who
provide services to Medicare patients
to adopt technology that will allow them
to order prescriptions electronically.
Use of this technology is meant to re-
ducemedical errors and help physicians
consider cost issues as they make
prescribing decisions. Under MIPPA,
beginning in 2009, physicians received
a 2% increase in payments, phasing
down to 0.5% in 2013. However, in 2014
and afterward, physicians who have not
implemented the technology will lose 2%
of their payments. The incentives and
penalties under MIPPA may have less of
an effect on pediatric patients, because
not all pediatricians see a sufficient
number of Medicare-eligible patients.

TABLE 1 Pediatric Requirements for Safe and Effective Electronic Prescribing

Category Pediatric Requirements

Patient information Date of birth or age in units more specific than years
Weight in kg
Height in cm
Any history of intolerable adverse effects or allergy to
medications

Medication information Indication-based dosing and individual and daily dose alerts,
using mg/kg per day or mg/m2 per day formula, unless
inappropriate

Weight-based dosing calculations
All available formulations, including liquid formulations that
may be specific brands

Common formulations requiring extemporaneous compounding
or combinations of active ingredients

Cognitive support Dose range checking (minimum and maximum amount per
dose, amount per day based on weight, surface area,
and total dose)

Automatic strength to volume conversions for liquid
medications

Adverse-effect warnings specific to pediatric populations
Alternative therapies based on ameliorable adverse effects
Tall-man lettering to reduce medication selection errors
Medication-specific indications to reduce ordering of
sound-alike drugs

Pharmacy information Pharmacies that will create extemporaneous compounds
Data transmission Use of messaging standards for data transmission to

pharmacies that include the patient’s weight and notes
pertaining to weight-based calculations

Transmission of strength, concentration, and dose volume
labeled in metric units for liquid medications
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The Health Information Technology
for Economic and Clinical
Health Act

The Health Information Technology for
Economic and Clinical Health (HITECH)
Act was incorporated as part of the
American Recovery and Reinvestment
Act of 2009 (H.R. 1), the economic
stimulus bill signed into law on Feb-
ruary 17, 2009 (Pub L No. 111-5). The
HITECH Act is intended to promote the
widespread adoption of HIT to sup-
port the electronic sharing of clinical
data among hospitals, physicians,
and other health care stakeholders.
According to a 2009 report by Sure-
scripts (http://www.surescripts.com/
downloads/npr/national-progress-report.
pdf), the number of prescribers send-
ing prescriptions electronically more
than doubled from 2008 to the end of
2009 to 156 000, which corresponds
to only 25% of all office-based pre-
scribers. The same report stated that
85% of community pharmacies, as
well as the 6 largest mail-order
pharmacies, were able to receive elec-
tronic prescriptions. Therefore, the
infrastructure for e-prescribing is
nearly ready, but prescribers have not
yet fully adopted this technology. The
HITECH Act builds on existing federal
efforts to encourage e-prescribing/HIT
adoption and use. The Congressional
Budget Office (CBO) estimates that
Medicare and Medicaid spending un-
der the HITECH Act will total $32.7
billion over the 2009–2019 period.
CBO hypothesizes, however, that wide-
spread HIT adoption will reduce total
spending on health care. Through 2019,
CBO estimates that the HITECH Act will

save the Medicare and Medicaid pro-
grams a total of approximately $12.5
billion. Under current law, CBO predicts
that approximately 45% of hospitals
and 65% of physicians will have adop-
ted HIT by 2019. CBO estimates that the
incentive mechanisms in the HITECH
Act will boost those adoption rates to
approximately 70% for hospitals and
90% for physicians.

The HITECH Act provides financial
incentives for HIT use among health
care practitioners. It establishes sev-
eral grant programs to provide funding
for investing in HIT infrastructure,
purchasing certified EHRs, training, and
the dissemination of best practices. E-
prescribing functionality is a required
component of these EHRs. Important to
pediatricians, the legislation further
authorizes a 100% federal match for
payments to certain qualifying Medic-
aid service providers who acquire and
use certified EHR technology.

E-Prescribing of Controlled
Substances

In March 2010, the US Drug Enforce-
ment Agency published the interim
final rule on e-prescribing of con-
trolled substances. Before the interim
final rule, controlled substances were
excluded from e-prescribing through
a prohibition by the Drug Enforcement
Agency. Even though this ruling will
close the gap in e-prescribing, the rules
require recertification of systems by
outside auditors, new credentialing and
auditing processes for prescribers, and
a new level of authentication by pre-
scribers before prescriptions are able

to be routed electronically. Physicians
must apply to federally approved cre-
dential service providers or certifica-
tion authorities to verify their identity
and obtain the necessary credentials to
engage in e-prescribing of controlled
substances. Once a provider is autho-
rized by a third person in the practice to
prescribe controlled substances, pro-
viders must provide 2 modes of identi-
fication, including a user identification/
password, a token (like a smart card),
or a biometric factor (like a thumbprint)
(http://www.deadiversion.usdoj.gov/
fed_regs/rules/2010/fr0331.htm). Be-
cause of the complexity required to
prevent drug diversion (forgeries),
vendor compliance and provider adop-
tion is expected to take 1 to 2 years.
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Johnson KB, Lehmann CU; Council on Clinical Information Technology.
Technical Report: Electronic Prescribing in Pediatrics: Toward Safer and
More Effective Medication Management. Pediatrics. 2013;131(4):e1350–e1356
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Pediatrics: Toward Safer and More Effective Medication Management” published
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POLICY STATEMENT

Enhancing Pediatric Workforce Diversity and Providing
Culturally Effective Pediatric Care: Implications for
Practice, Education, and Policy Making

abstract
This policy statement serves to combine and update 2 previously in-
dependent but overlapping statements from the American Academy
of Pediatrics (AAP) on culturally effective health care (CEHC) and work-
force diversity. The AAP has long recognized that with the ever-increasing
diversity of the pediatric population in the United States, the health of all
children depends on the ability of all pediatricians to practice culturally
effective care. CEHC can be defined as the delivery of care within the
context of appropriate physician knowledge, understanding, and appre-
ciation of all cultural distinctions, leading to optimal health outcomes.
The AAP believes that CEHC is a critical social value and that the knowl-
edge and skills necessary for providing CEHC can be taught and acquired
through focused curricula across the spectrum of lifelong learning.

This statement also addresses workforce diversity, health disparities,
and affirmative action. The discussion of diversity is broadened to in-
clude not only race, ethnicity, and language but also cultural attributes
such as gender, religious beliefs, sexual orientation, and disability,
which may affect the quality of health care. The AAP believes that
efforts must be supported through health policy and advocacy initia-
tives to promote the delivery of CEHC and to overcome educational,
organizational, and other barriers to improving workforce diversity.
Pediatrics 2013;132:e1105–e1116

INTRODUCTION

This policy statement serves to combine and update 2 previous
statements from the American Academy of Pediatrics (AAP) on cul-
turally effective health care (CEHC)1 and workforce diversity.2 The
impetus to combine these independent policy statements comes from
the recognition that the provision of culturally effective care and
enhancing the diversity of the pediatrician workforce represent
parallel and often overlapping initiatives to improve care for pediatric
patients. This policy statement provides guidance for policy makers,
advocacy groups, medical educators, and physicians on the provision
of CEHC and enhancing the diversity of the pediatrician workforce.

CEHC can be defined as the delivery of care within the context of
appropriate physician knowledge, understanding, and appreciation of
all cultural distinctions, leading to optimal health outcomes, quality of life,
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and family satisfaction.1 For the pur-
poses of this policy statement, the
term “culture” is used to signify the full
spectrum of values, behaviors, cus-
toms, language, race, ethnicity, gender,
sexual orientation, religious beliefs,
disabilities, and other distinct attrib-
utes of population groups. The AAP
believes that “culturally effective care”
is a more inclusive term than “cultural
competence” because it encompasses
the values of competence and, more
important, focuses on the outcomes
of the physician-patient or physician-
family interaction.

The AAP has a distinguished history of
promoting diversity within the pedia-
trician workforce. Of particular note is
the 1994 Report of the AAP Task Force
on Minority Children’s Access to Pedi-
atric Care,3 which promulgated 66 re-
commendations covering a wide range
of topics, from the health status
of minority children, to barriers to
accessing pediatric care, to workforce
needs. Racial and ethnic diversity was
also a major issue addressed by the
report of the Task Force on the Future
of Pediatric Education II,4 which called
for increases in the percentage of under-
represented in medicine (URM) pedia-
tricians in practice and academic
medicine to meet the needs of the
ever-growing population of children
from racial/ethnic minority groups.

Over the past decade, the discussion of
patient diversity by the medical com-
munity has increasingly expanded be-
yond the traditional attributes of race
and ethnicity to include cultural char-
acteristics such as language, race,
ethnicity, ancestry, national origin, im-
migration status, religion, age, marital
status, gender, sexual orientation,
gender identity or expression, and
disability.5 A broader and more in-
clusive definition of patient diversity
consequently requires an expansion
of diversity beyond race and ethnicity
within the pediatrician workforce as

well. The AAP believes that it has an
important leading role in applying this
expanded definition of patient di-
versity to improve the provision of
CEHC for all populations.

This statement makes the case for
a diverse pediatrician workforce; explores
the impact that patient attributes
have on their health care; investigates
CEHC education and training; and
addresses health policy and imple-
mentation. These issues are complex
and nuanced, and a forceful commit-
ment from an educated leadership will
be needed to fully achieve the state-
ment’s recommendations.

CASE FOR A DIVERSE WORKFORCE

The Association of American Medical
Colleges’ description of URM encom-
passes “those racial and ethnic pop-
ulations that are underrepresented in
the medical profession relative to their
numbers in the general population.”6

URM groups in the United States cur-
rently include black and African Amer-
ican, American Indian and Alaska
Native, Native Hawaiian and other Pa-
cific Islander, Hispanic and Latino, as
well as any Asian other than Chinese,
Filipino, Japanese, Korean, Asian Indian,
Thai, or Vietnamese/Southeast Asian.7

Some of the most compelling evidence
in support of increased workforce di-
versity is that physicians from URM
groups disproportionately practice in
underserved communities and treat
a greater number of underrepresented
minority, Medicaid, and uninsured
patients.5,8–10 Whatever the reason for
these practice patterns, the contribu-
tions of the minority physician work-
force to the care of these groups of
patients are therefore significant.

Numerous studies have demonstrated
that minority patients suffer from
significant health disparities and expe-
rience more barriers to accessing
health care services than do other
nonminority patients, but access to

care for minority patients is improved
when the physician and the patient are
racially or ethnically consentient.5,11,12

Such congruence between patient and
physician is, however, relatively in-
frequent.12 This is perhaps why a 2006
study by the Health Resources and
Services Administration noted that “al-
though studies in our review suggested
that interpersonal care was on balance
better in race concordant patient-
practitioner relationships, and that pa-
tients tended to prefer practitioners of
their own race, these findings did not
apply to all patients and practitioners.”13

A study examining patient-physician
social concordance using 4 social
characteristics (race, gender, age, and
education) showed that lower patient-
physician social correspondence was
associated with less favorable patient
perceptions of care and lower global
satisfaction ratings; conversely, step-
wise patient-physician similarities
were shown to improve patient percep-
tions of care in an additive fashion.14 A
large study looking at patient-physician
congruence in adult patients with di-
abetes mellitus who were at high risk of
cardiovascular disease concluded that
African American patients who received
treatment from African American physi-
cians were significantly more adherent
to taking their medications and that
Spanish-speaking patients were signifi-
cantly more adherent to taking their
medications when their physicians were
linguistically concordant.15 Consequently,
there is an ongoing need to increase
racial and ethnic diversity among the
pediatrician workforce in part because
minority pediatricians continue to be
more likely to provide care to minority
children and their families in a dispro-
portionate manner.2

PATIENT ATTRIBUTES AND IMPACT
ON HEALTH CARE

Data from the US Census Bureau
project that by 2020, 44.5% of American
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children 0 to 19 years of age will belong
to a racial or ethnic minority group.16

Consideration of cultural attributes in
addition to race and ethnicity would
greatly increase this projection of diver-
sity. For example, in 2010, there were
646 000 same-sex unmarried couple
households in the United States, and
a number of these households reported
having children.17 Data from 2008 indi-
cate that 23% of US citizens were living
in rural locations, 12% of US citizens
who were living outside of residential
facilities or nursing homes had a dis-
ability, and 4% identified themselves as
lesbian, gay, bisexual, or transgender.18

According to the US Census Bureau,
approximately 20% of the US pop-
ulation older than 5 years speaks
a language other than English at home.
Although the majority of these people
report that they also speak English
well, it is estimated that approximately
24.5 million people in the United States
need some assistance with English.
Approximately 62% of these people
speak Spanish at home.19

Census data confirm the growing
numbers of foreign-born immigrants
residing in the United States. The US
Census Bureau uses this term to refer to
anyone who is not a US citizen at birth.
This includes naturalized US citizens,
lawful permanent residents (immi-
grants), temporary migrants (such as
foreign students), humanitarian mi-
grants (such as refugees and asylees),
and persons illegally present in the
United States.16,20 However, obtaining
accurate estimates of numbers of US
foreign-born immigrants is difficult be-
cause of respondents’ concerns re-
garding potential legal difficulties
arising from participating in census
activities. In addition, census data may
not accurately provide information on
migrant workers’ children and the
growing numbers of homeless children.

The pool of foreign-born immigrant
children includes both legal and un-

documented children as well as in-
ternational adoptees. Foreign-born
immigrant children often face multiple
challenges, including language bar-
riers, and in addition to the common
illnesses typical of other US children,
they may suffer from other diseases
rarely diagnosed in the United States.
Furthermore, the diversity of the US
foreign-born immigrant population,
manifested even in individuals from
the same country of origin, is such that
health needs and health literacy are
extremely varied, making the delivery
of care for this population still more
challenging. Homeless children face
higher rates of trauma-related inju-
ries, developmental delays, neurologic
problems, and asthma, among other
conditions.21 Migrant workers’ chil-
dren face similar health and linguistic
challenges and, because of unstable
living conditions, poverty, and other
social constraints, are often unable to
access comprehensive health care.21

Significant and pervasive racial and
ethnic health and health care inequities
persist among children with chronic
health conditions, such as attention-
deficit/hyperactivity disorder, asthma,
autism spectrum disorder, Down syn-
drome, cerebral palsy, cystic fibrosis,
diabetes, sickle cell anemia, obesity,
traumatic brain injury, and HIV/AIDS.22

Black and Hispanic parents of children
with special health care needs report
higher dissatisfaction with care and
more difficulties navigating services
for their children compared with
their white counterparts.23 Although
Healthy People 2020 has listed “cul-
tural sensitivity in health care pro-
vision” as 1 of 7 key determinants of
health under the heading of health
disparities,18 addressing disparities in
cultural attributes and attitudes be-
tween physicians and their patients,
patients’ families, and/or guardians
requires educational interventions to
ensure that pediatricians and other

health care professionals are able to
provide CEHC to a diverse patient
population.24 To better understand
and overcome long-standing and
minimally improving health care dis-
parities, the Institute of Medicine in
2009 formed a Subcommittee on
Standardized Collection of Race/
Ethnicity Data for Healthcare Quality
Improvement.25

Certain patient populations and com-
munities suffer from poorer health
compared with other populations. Re-
liable data have shown that patients
who belong to racial, ethnic, linguistic,
or other minority groups tend to have
greater morbidity than do white,
English-speaking patients.12,26–32 Re-
search has shown that early life events
influence one’s health over an entire
lifetime and that there is a stepwise
health gradient that is defined distinctly
by socioeconomic status.33,34 Healthy
People 2020 has outlined much broader
examples of health disparities beyond
race and ethnicity, with disparate health
outcomes noted to be associated with
gender, sexual identity and orientation,
age, disability, socioeconomic status,
and geographic location.18 Although
some studies have suggested that,
compared with heterosexual people,
lesbian, gay, bisexual, and transgender
(LGBT)*,35 people face greater mental
health challenges,36 other studies have
not found such mental health differ-
ences but instead simply disparities in
accessing routine health care ser-
vices.37,38 LGBT patients may be reticent

*Some support groups, community organizations,
and researchers are now using the acronym
LGBTQ or GLBTQ instead of LGBT. The “Q” may
represent questioning or queer (in a nonpejora-
tive way) and includes individuals who are un-
certain of their sexual orientation but may still be
considered a sexual minority or who self-identify
as queer. However, according to the Gay & Lesbian
Alliance Against Defamation, the use of the term
“queer” is not universally accepted within the
LGBT community, and care should be taken to
avoid its use unless quoting or describing
someone who self-identifies as queer.
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to disclose their sexual or gender iden-
tity in a medical encounter for fear of
being judged and also may believe that
their physician is unfamiliar with LGBT
health concerns.39 LGBT youth face ad-
ditional challenges as they navigate
middle school and high school, where
they may experience varying degrees of
harassment, discrimination, exclusion,
and isolation,40 which may lead to in-
creased depressive symptomatology as
well as increased risk of suicidal idea-
tion and self-harm compared with their
heterosexual peers.41,42

CEHC: EDUCATION AND TRAINING

The AAP maintains that CEHC should be
promoted through health policy and
education at all levels, from pre-
medical education and medical school
through residency training and con-
tinuing medical education (CME). This
task is complex; multiple languages
and dialects must be addressed,
requiring significant resources rang-
ing from translation services to com-
munity linkages as well as commitment
from both the learner and the educator.
Nevertheless, the AAP maintains that at
every level of education, pediatricians
must be able to interact effectively and
respectfully with patients and their
families regardless of the cultural dif-
ferences that may exist between them.
These educational efforts should en-
hance the knowledge and understanding
of pediatricians and other child health
care professionals about the cultures of
their patients and their families and
increase their ability to provide care in
a manner that is responsive to the in-
dividual needs of each patient. Educa-
tional programs must focus on the
enhancement of interpersonal and
communication skills, which are essen-
tial to nurturing the pediatrician-patient
or pediatrician-family relationship and
optimizing the health status of patients.

In addition, programs to enhance stu-
dent, trainee, and physician awareness

about their own preconceptions and
cultural attributes will likely translate
into more open communication with
and greater appreciation of the cul-
tural backgrounds of all patients.43

Educational programs such as those
developed through the National Center
for Cultural Competence can be ef-
fective in training of students, house
officers, and faculty.44

The literature pertaining to teaching
multicultural issues to medical stu-
dents is robust. Many medical educa-
tors believe that training physicians to
provide CEHC should begin earlier, as
part of undergraduate premedical
curricula. Some medical educators
have suggested that these educational
endeavors should focus less on in-
dividual attitudes and the character-
istics of minority groups and more on
discussions pertaining to social bar-
riers and inequities at the institutional
or systems level.45,46 Others have raised
concerns about the model of address-
ing multiculturalism and cultural com-
petence through lectures and occasional
workshops and have argued for the in-
corporation of these topics as a contin-
uum throughout medical school. Some
medical schools, in an effort to better
integrate these skills, have opted to
identify space for these activities within
existing courses on patient-physician
relationships and medical interviewing
and develop “thoughtfully prepared in-
structional material throughout the four-
year curriculum.”46,47 Efforts to weave
CEHC education into core pediatric
clerkships in the third year of medical
school have demonstrated success in
increasing knowledge, enhancing atti-
tudes, and improving clinical skills.48

Medical schools should choose to focus
at least some of their recruitment ef-
forts on encouraging students from
underserved areas, including rural lo-
cations, to apply, and should also con-
sider proficiency in a second language
an asset in evaluating prospective

medical students. Educational endeav-
ors that merit institutional and program
support are instructional sessions for
students and residents on how to use to
their best advantage (and how to eval-
uate) professional medical interpreters
and translation services. At a minimum,
medical school curricula and pediatric
residency education programs should
include educational components that
elucidate the impact of low English
proficiency, low literacy, and low health
literacy on pediatric health care and
offer strategies for remediating these
problems. Furthermore, increasing the
number of bilingual educational op-
portunities in the US at all educational
levels would increase the likelihood that
future physicians would be more likely
to speak the same language as their
patients.

Program requirements for residency
education in pediatrics developed by
the Pediatric Residency Review Com-
mittee call for structured educational
experiences that prepare residents for
the role of child health advocate within
the community and inclusion of the
multicultural dimensions of health
care in the curriculum.49 The Resi-
dency Review and Redesign in Pediat-
rics (R3P) Committee of the American
Board of Pediatrics recognizes that
there is a need for some flexibility in
training to allow for a variety of career
choices, acknowledging that residency
education is merely a segment of an ed-
ucational continuum that starts in medi-
cal school and is sustained throughout
the years of clinical practice.50 Immer-
sion experiences for pediatric trainees
have used community-academic part-
nerships to move CEHC training into
underserved communities, enhancing
educational experiences and creating
classrooms without walls.51,52 A curric-
ulum designed to foster cultural humility
asks physicians to engage in self-
reflection and self-critique as lifelong
learners and requires the physician to
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bring humility to the power balance in
the physician-patient relationship.53 This
curriculum, piloted by 1 family practice
program, resulted in increased patient
engagement during the office visits as
well as high levels of satisfaction
reported by participating residents.54

Such a curriculum could be adapted
for appropriate pediatric resident
outpatient practices.

Beyond residency training, pedia-
tricians and other child health care
professionals can benefit from CME to
enhance the provision of CEHC. The AAP
regularly incorporates CEHC into its
CME programming. Other resources
exist that may be helpful in identifying
important components for educational
activities. For example, the Culturally
Effective Care Toolkit on the AAP Web
site can provide guidance and resour-
ces for enhancing CEHC in practice.55

Educational programs may include
a component that allows individual
participants to analyze personal
beliefs and values. Programs may
focus on the communication aspects
of providing CEHC by exploring how
assumptions and stereotypes in-
fluence interactions between physi-
cians and patients or their families,
as well as between physicians and
other clinicians. Because people are
influenced by their own personal
experiences and may or may not sub-
scribe to group-assumed norms, people
who share the same cultural back-
ground may think and act differently.
For this reason, it is important that
programs intended to address the cul-
tural values and practices of specific
groups not perpetuate stereotypes.
Physicians must also be aware that the
culture of medicine itself promotes
certain attitudes and biases that may
interfere at times with the physician-
patient or physician-parent relationship.

Culture is not static; changes can and
do occur over time. An appreciation of
cultural change and the significance of

intracultural diversity (variation among
individuals within the same culture)
can help to prevent cultural stereo-
typing.56 Programs aimed at enhancing
the provision of CEHC should be tai-
lored to the demographics of the pe-
diatric population or community where
the pediatrician serves.

CEHC: BARRIERS AND
OPPORTUNITIES

Cultural variations in verbal and non-
verbal communication can be a major
barrier to effective pediatric care. Al-
though the role of culturally linked
behaviors that may influence the
physician-patient interaction, including
eye contact, body language, and com-
munication styles, has not been fully
explored,57 language barriers have
been shown to have a major effect on
health care. Parents and their children
in the United States increasingly speak
a language other than English at home
and/or have limited English proficiency.
When the pediatrician and his or her
patient and the patient’s family do not
speak the same language with fluency,
there is a potential for problems to
occur, such as obtaining an inaccurate
history, misunderstanding of therapies,
and/or deferred medical visits.58,59

Pediatricians continue to struggle with
recommendations to use trained in-
terpreters and provision of appropriate
language services.60 These barriers
could be addressed through the use of
certified medical interpreters (or bi-
lingual pediatricians and other pediat-
ric health care professionals) to meet
the needs of pediatric patients whose
parents are not proficient enough in
English to interact with members of
the health care system.61 These serv-
ices, however, remain beyond the reach
of many pediatricians because of their
cost. In 2009, Medicaid or State Child-
ren’s Health Insurance Programs in only
13 states and the District of Columbia
provided reimbursement for language

services, and many insurance carriers
do not reimburse for such services
because they expect medical practices
to absorb the cost as part of their
overall business expense.62 Despite the
difficulties associated with identifying
and accessing appropriate language
services, however, the AAP opposes the
use of children and adolescents as
medical interpreters for their parents
and family members.

Another facet of the relationship be-
tween language and CEHC is health
literacy. The Institute of Medicine de-
fined health literacy as “the degree to
which individuals have the capacity to
obtain, process, and understand basic
health information and services needed
to make appropriate health decisions.”63

Although this is a particular problem for
individuals with low or marginal literacy
skills, health literacy can also affect
patients and families with adequate
language literacy. Many individuals,
even those with high health literacy
and for whom English is their native
language, find the complex wording of
insurance statements, benefits cover-
age, hospital admissions forms, pre-
scription drug information sheets, and
similar documents to be confusing. Low
health literacy for pediatric patients
and their families, similar to limited
English proficiency, is a barrier to the
provision of optimal pediatric health
care. Whereas health literacy may not
be a distinct cultural attribute, lan-
guage and health literacy are greatly
affected by cultural distinctions and, if
low, directly contribute to unfavorable
patient outcomes. A provision in the
Patient Protection and Affordable Care
Act of 2010 now requires that any
summary of benefits and coverage be
presented “in a culturally and linguis-
tically appropriate manner.”64 Com-
monsense innovations such as these
may alleviate some of the challenging
implications of low health literacy
across the patient population.
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At the level of the individual pediatri-
cian, CEHC requires acquisition of
knowledge, development of skills, and
demonstration of behaviors and atti-
tudes that are appropriate to care for
patients and families with a wide va-
riety of cultural attributes. Physician
demographics, gender, and religious
beliefs are but a few of the factors
that influence (often subconsciously)
medical recommendations for patients
from all backgrounds.43 As such, phy-
sician self-reflection, self-knowledge,
and self-critique have been identified
as critical components of competence,
which can be expanded further to
encompass the concept of cultural
humility. Practiced over time, these
specific skills, in addition to conscious
realignment of inherent imbalances in
power that often undermine provider-
patient communications and fostering
of mutually respectful and dynamic
partnerships within the community in
which one practices, form the foun-
dation for practicing with cultural
humility.53 Although using these
knowledge bases, skills, behaviors,
and attitudes is commonly referred to
as cultural competence and cultural
sensitivity, these terms focus on pro-
cess. CEHC focuses on outcomes and
emphasizes the need for continued
monitoring and documentation.

Clearly, reasons for health disparities
are numerous and may also include
patients’ cultural beliefs about health
care and healing, dietary deficiencies,
insufficient exercise, barriers to access
to health care resources, financial in-
digence, inadequate insurance cover-
age, and inability to communicate with
English-speaking physicians and other
health care professionals. Trying to
communicate effectively with parents
who are deaf or hard of hearing also
can pose significant barriers and may
lead to suboptimal health care even
when the child/patient is able to hear;
this may direct the pediatrician to seek

creative solutions to provide family-
centered care.65 One study evaluated
3 community-based, culturally and lin-
guistically sensitive initiatives that
demonstrated that it is possible to re-
duce or eliminate racial/ethnic dis-
parities in the child health arena by
engaging patients and reinforcing
participant collaboration.66 A paper on
quality improvement initiatives high-
lighted how a patient-centered medi-
cal home serves to reduce disparities
and demonstrated that family in-
volvement and partnering with others
in the community not directly involved
in patient care are key components of
a successful program.67 The National
Committee for Quality Assurance’s
Patient-Centered Medical Home 2011
Standards ask practices to assess the
language needs and characteristics of
their patient populations; the stand-
ards also expect practice-based care
teams to be trained on effective pa-
tient communication, particularly with
vulnerable populations.68 The growing
number of practices achieving Patient-
Centered Medical Home recognition
translates into a greater number of
pediatricians who understand and
appreciate the importance of CEHC.

Pediatricians should become knowl-
edgeable about the resources avail-
able to their patients and families
within their institutions (offices, hospi-
tals), health maintenance organizations,
and communities. Pediatricians who
seek out opportunities to partner with
institutions, such as third-party payers,
hospitals, health departments, and ed-
ucation departments, will be better able
to advocate for the specific cultural
needs of their patients and thereby in-
crease patient satisfaction and quality of
health care.

WORKFORCE DIVERSITY:
BARRIERS AND OPPORTUNITIES

The ethnic and racial gap between pe-
diatricians (as well as other physicians)

and their patients persists despite efforts
to increase the diversity of the pediatri-
cian workforce. Data from the AAP Annual
Survey of Graduating Residents show
that the percentage of underrepre-
sented minorities (African American,
Hispanic, and Native American) who
graduated from US medical schools
increased from 9% in 2003 to 15% in
2009, but this increase but was not
statistically significant. Approximately
a third of graduating residents report
having grown up in a bilingual or
multilingual family (34% in 2009; 29%
in 2010).69 Although these levels of
URM pediatric trainees are encour-
aging, the percentages are far below
the current estimates of the pediatric
population, and these trends are un-
likely to change drastically in the
near future. Also, unlike most other
medical specialties (except perhaps
obstetrics and gynecology), the num-
bers of women entering pediatric
training continue to increase and cur-
rently exceed the numbers of men in
pediatric training.70 Over time, it will be
important to evaluate how this trend
affects the availability of male pedia-
tricians to treat patients who have
this preference, which could, among
other factors, be influenced by patient
gender and specific cultural norms.

Literature in support of the Supreme
Court decisions related to the Uni-
versity of Michigan’s affirmative action
policies has strongly stated the case
for diversity at all levels of medical
education. A more diverse faculty and
student body is viewed as an in-
dispensable component of quality
medical education. Nevertheless,
gains in enhancing diversity may be
derailed by legislative actions, such as
the passage of proposition 209 in 1996
in the state of California, which elim-
inated race-conscious admissions at
public institutions. Since then, there
has been a decline in the percentage
of in-state minority students accepted
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to and matriculating in California
medical schools, with no appreciable
rebound over time.71 Institutional di-
versity will increase the cultural ex-
posure of all faculty and students,
which will help to dispel stereotypes
and improve cultural competence by
virtue of everyday interactions. A
more diverse workforce will likely
lead to a more diverse medical re-
search agenda for improving health
and the delivery of health care ser-
vices among racial, ethnic, and cultural
minority patients. Creating such a
workforce, it is argued, begins with
the diversity of those admitted to
doctor of medicine and doctor of phi-
losophy educational programs. Indeed,
in a modern multicultural society, pro-
moting diversity within the medical
profession to better reflect the diversity
of the patient population while main-
taining the high quality of the health
care workforce is in keeping with the
societal obligation of medical schools
to produce well-trained professionals
to meet the future health care needs of
the country.8,13,72 The Association of
American Medical Colleges published
its flagship statement in 2008 to serve
as a tool for medical schools for the
development of diversity-related poli-
cies and, in doing so, implored those
in academic medicine to be “serious
about creating and sustaining diversity
in medical education, biomedical re-
search, and the physician workforce.”73

Financial incentives to encourage URM
students to enter medical training
continue to grow nationally through
organizations such as the National
Institute on Minority Health and Health
Disparities, and through state and
regional programs. These incentives,
including loan forgiveness/repayment
and tuition reimbursement, may help
to address many financial barriers
such as low family income and edu-
cational debt. Institutional programs,
such as the Center of Excellence in

Diversity at Stanford University, reach
out to promising premedical students
to help prepare them for careers in
medicine.74 Diversity programs, along
with educational institutions, ac-
knowledge the importance of minority
faculty concomitantly serving as men-
tors to minority students, serving on
admissions committees, overseeing
diversity initiatives, and serving in
leadership positions at all levels. To
support all of these activities, there
must be a simultaneous commitment
to increase diversity at the highest
organizational and institutional levels.

Another approach to increasing the
recruitment of minority students into
the health professions is to focus on
reaching out to individuals in earlier
educational stages, such as elemen-
tary and high school. To maximize the
effectiveness of these programs, ap-
propriate support structures for these
individuals within their communities,
schools, postsecondary institutions,
health care organizations, medical
societies, and other entities need to be
established. These support structures
include financial incentives, mentoring
and shadowing programs, adequate
staffing for diversity programs, and
educational and other initiatives re-
lated to cultural effectiveness and di-
versity. Holistic review of college and
medical school applications may fur-
ther bolster the numbers of URM stu-
dents admitted to institutions of higher
learning. Giving weight not only to the
applicant’s academic credentials but
also to leadership potential, ability to
work within a team, and interper-
sonal and communications skills, while
taking into account personal circum-
stances, may provide more opportuni-
ties for outstanding students with
essential nonacademic qualifications
to succeed. There is clearly a need to
pursue active recruitment of minority
candidates for health-professions edu-
cation programs. To increase the

small number of minority individuals
entering pediatrics without negatively
affecting the number entering other
specialties, the total number of mi-
nority individuals entering medical
school must first be increased.

Workforce diversity and CEHC may also
be enhanced by increasing minority
representation in hospital governance
and leadership positions, which can
heighten the institution’s efforts to
reduce health care disparities and
promote diversity in management and
leadership. For example, minorities
comprise 29% of the patient pop-
ulation nationally, yet they represent
only 14% of hospital board members,
14% of executive leadership positions,
and 15% of first- and mid-level man-
agement positions.75 Such data illus-
trate an opportunity to foster programs
that promote minority representation in
hospital decision-making roles.

HEALTH POLICY AND
IMPLEMENTATION

Although mandates from government
agencies and regulatory bodies have
served as important policy leverage or
motivation to promote the provision
of CEHC, these mandates have been
largely unfunded, implying that aca-
demic institutions, hospitals, pedia-
tricians, and other physicians must
defray the costs of their implementa-
tion.76 Decreasing payment to physi-
cian practices for clinical care and
decreasing hospital operating mar-
gins have rendered these mandates
largely impractical. Additionally, finan-
cial and other incentives from insur-
ers, government agencies, and other
payers to reward physicians and hos-
pitals for delivering CEHC have been
meager and, hence, have not supplied
the impetus and support to encourage
fundamental systemic changes, which
are often costly.

In an era when cost containment is an
urgent priority for the health care
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community, research plays a pivotal
role in changing the societal value of
CEHC. The AAP regards CEHC as vital
and a critical social value. However,
many health care payers, employers,
institutions, and others fear exacer-
bating current financial pressures and
hardship when trying to provide such
care. Many estimates of costs associ-
ated with poor child health do not take
into account lifetime costs resulting
from loss of productivity and earning
potential; those who would contend
that improving eligibility for health
insurance will adequately address
child health disparities need also to
consider barriers such as insurance
enrollment and access to care while
recognizing the burden of certain
chronic health conditions that dis-
proportionately impact underserved
children.77 Reliable and timely data to
demonstrate long-term decreases in
health care costs, appropriate use of
health care services, and improved
patient health outcome measures
would provide a solid foundation for
addressing valid concerns about the
financial implications of providing
CEHC. To this end, culturally effective
knowledge and skills need to be ap-
plied to research development and
implementation. From a quality-of-
care perspective, moreover, this re-
search would allow policy makers to
identify at-risk patient populations
and to develop strategies to address
health disparities on national, re-
gional, state, and local levels.

Although Medicaid and other public
insurers are placing increased em-
phasis on “cultural competence” and
quality care,78 few tools exist for health
care payers to measure the outcomes
of processes implemented to ensure
CEHC. The use of patient-satisfaction
scoring systems that assess shared
decision-making, mutual respect, trust,
and other culturally sensitive parame-
ters should be encouraged. Survey

instruments should use quality mea-
sures that are within the scope of
responsibility of the health care pro-
fessional, and the results of these
surveys should be used to identify
priorities for continuing education.
When carefully designed to reflect
the health and wellness values of the
specific community being surveyed,
such outcomes-driven efforts will
allow greater focus on the effec-
tiveness of interventions designed to
monitor and ensure quality care.

Sponsors of diversity initiatives must
likewise be able to track their progress
in reaching specific targets and goals
through research and data-driven out-
come measures. For instance, institu-
tional goals and metrics that are
established for the purpose of re-
cruiting and retaining minority trainees
and faculty could be used to assess
effectiveness. It is difficult to improve
what we cannot measure. Limited data
on cultural minorities in medicine
hamper the ability of the profession to
evaluate the current status of diversity,
implement activities to enhance it, and
measure the outcomes of these activi-
ties. The AAP has begun to address this
concern by compiling more data re-
garding better tracking of attributes
other than race and ethnicity through
research generated by its Annual Sur-
vey of Graduating Residents, its new
Pediatrician Life and Career Experience
Study, its membership surveys, and
collaborations with external organiza-
tions. However, more must be done to
measure progress in improving di-
versity within medicine and pediatrics.

CONCLUSIONS

Since adoption of the Report of the
AAP Task Force on Minority Children’s
Access to Pediatric Care,3 the AAP has
strengthened its commitment to en-
sure that all infants, children, adoles-
cents, and young adults have access
to optimal CEHC, ideally through

a medical home.80 Additionally, the
AAP acknowledges that CEHC is mul-
tifaceted, complex, and often costly.
The AAP believes that the education of
pediatricians about cultural attributes
and about the importance of imple-
menting culturally effective practices
and policies is essential. Because
pediatricians are committed to life-
long learning, education that will en-
hance the provision of such care must
be available at all levels, from pre-
medical education and medical school
through residency training and CME.

The medical community has made in-
sufficient progress in diversifying its
workforce. Improving diversity within
the pediatrician workforce will require
proactive leadership from the medical
community in a number of areas, in-
cluding recruitment, mentoring, edu-
cation, organizational support systems,
and financial incentives. Success will
also depend on the collaboration and
cooperation of many stakeholders, in-
cluding the AAP, with respect to ini-
tiatives designed to promote diversity
within the health professions. Pedia-
tricians are not alone in seeking sol-
utions to improve the delivery of
pediatric health care to the neediest
patients. Pediatricians, other health
care professionals, hospitals, univer-
sities, community groups, health care
payers and insurers, regulatory and
accrediting bodies, legislators, and
others have significant roles to play in
ensuring CEHC and will have to par-
ticipate in health policy deliberations
on this topic. Broad-based participa-
tion will ensure that a pediatric focus
and perspective are brought to bear
on decisions that have a direct effect
on the quality of care that is delivered to
children. In particular, stakeholders will
have to advocate for necessary finan-
cial, regulatory, and other support
among decision-makers to implement
appropriate changes to the US health
care delivery system.
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Individual pediatricians need educa-
tional tools; the pediatric community
needs the results of outcomes re-
search to bolster, validate, and sustain
its effort; institutions need support
and encouragement to provide ap-
propriate and effective education and
training; foundations and other organ-
izations need to have a pediatric per-
spective in all health care and policy
development considerations; and
legislative bodies, including federal
and state agencies, need to provide
the funding and infrastructure nec-
essary to implement and evaluate
mandates. The AAP has played, and
must continue to play, a pivotal role in
all of these important health policy
deliberations.

RECOMMENDATIONS

The AAP believes that increasing the
diversity of the pediatrician work-
force and enhancing the provision of
culturally effective care to the pedi-
atric population will help achieve the
AAP mission of promoting optimal
physical, mental, and social health
and well-being for all infants, chil-
dren, adolescents, and young adults.
Thus, the AAP is committed to
working in collaboration with AAP
chapters and other groups, including
but not limited to medical societies,
hospitals, universities, health care
payers and insurers, federal agen-
cies, and policy makers, to achieve
greater workforce diversity and
promote the provision of culturally
effective pediatric care and recom-
mends the following:

1. Pediatricians should assume a lead-
ership role in advocating for a di-
verse workforce. Diversity in this
context includes a wide spectrum
of racial, ethnic, and cultural attrib-
utes, which include values, behav-
iors, customs, language, sexual
orientation, religious beliefs, socio-
economic status, and other dis-

tinct population attributes. Many
individuals exhibiting such a
broad range of perspectives and
attributes are URM compared
with their presence in the gen-
eral population.

2. The AAP should support the devel-
opment of sequentially staged
programs that prepare URM stu-
dents to pursue careers in health
professions, including pediatrics.
URM medical student, resident,
or physician groups would
encompass those individuals from
ethnic and racial populations that
are underrepresented in the med-
ical profession relative to their
numbers in the general popula-
tion as a whole.

3. Medical student, resident, and fac-
ulty recruitment activities should
support and advocate for the full
spectrum of diversity as described
in Recommendation 1.

4. Affirmative-action programs should
be supported because they pro-
mote the entry of URM students in-
to medical school.

5. Financial assistance should be
broadened for URM students,
including federal funding for
diversity programs, Title VII fund-
ing, loan-forgiveness/repayment
programs, and tuition reimburse-
ment.

6. Educational and health care insti-
tutions and organizations must
employ individuals who are pri-
marily responsible for the imple-
mentation, management, and
evaluation of diversity programs
that address the full spectrum of
diversity as described in Recom-
mendation 1.

7. Institutional commitment to im-
prove workforce diversity must
include formal programs or
mechanisms to ensure that indi-
viduals of diverse backgrounds

can rise to leadership positions.
Furthermore, commitment from a
number of groups (including insti-
tutions, the AAP, AAP chapters, med-
ical societies, federal agencies, and
policy makers) is necessary to en-
sure the provision of CEHC.

8. Pediatricians should assume a
leadership role in advocating for
CEHC for all infants, children, ado-
lescents, and young adults.

9. The AAP, along with health care
organizations at all levels, should
continue to participate in the de-
velopment and assessment of
effectiveness of educational pro-
grams that promote CEHC. The
curricula should address issues
including but not limited to the
patient’s and one’s own cultural
beliefs, values, behaviors, customs,
language, sexual orientation, reli-
gious beliefs, disabilities, and other
distinct attributes.

10. Pediatricians must continue to
work locally with hospitals, offi-
ces, and managed care organiza-
tions as well as commercial and
government insurance payers to
develop policies and programs
that address health care needs
specific to their communities.

11. Mandates from both the govern-
ment and insurers to improve
the provision of CEHC must be
accompanied by funding or pay-
ment to support the infrastructure
necessary to implement these pro-
grams and assess their effective-
ness.

12. Public and private incentive pro-
grams must be established to
encourage the implementation of
national, regional, state, and
community-based initiatives to im-
prove the delivery of CEHC.
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POLICY STATEMENT

Essential Contractual Language for Medical Necessity in
Children

abstract
The previous policy statement from the American Academy of Pediat-
rics, “Model Language for Medical Necessity in Children,” was pub-
lished in July 2005. Since that time, there have been new and
emerging delivery and payment models. The relationship established
between health care providers and health plans should promote
arrangements that are beneficial to all who are affected by these
contractual arrangements. Pediatricians play an important role in
ensuring that the needs of children are addressed in these emerging
systems. It is important to recognize that health care plans designed
for adults may not meet the needs of children. Language in health
care contracts should reflect the health care needs of children and
families. Informed pediatricians can make a difference in the care of
children and influence the role of primary care physicians in the new
paradigms. This policy highlights many of the important elements
pediatricians should assess as providers develop a role in emerging
care models. Pediatrics 2013;132:398–401

The American Academy of Pediatrics (AAP) published the policy
statement “Model Contractual Language for Medical Necessity in
Children” in July 2005.1 The chief principles articulated in that
statement are still relevant, but given the structural shifts in the
health care delivery system, they no longer adequately address the
unique needs of children. This revised policy statement is an update
of the 2005 statement.

In light of the passage and ongoing implementation of the Patient
Protection and Affordable Care Act (ACA [Pub L No. 111-148]) in 2010,
contractual obligations, as expressed in health plan-provider and
health plan-beneficiary agreements, have a new significance with
respect to the array of health care benefits made available to children
and families. In particular, a much used term—“medical necessity”—
is, in fact, generally ill defined. As stated in the previous policy
statement, “The term ‘medical necessity’ is used by Medicaid and
Medicare and in insurance contracts to refer to medical services that
are generally recognized as appropriate for the diagnosis, prevention,
or treatment of disease and injury.” The term is found in insurance
contractual language, and, as stated in the 2005 policy statement, “…
an intervention will be covered if it is an otherwise covered category
of service, not specifically excluded, and medically necessary.” It
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would appear that this statement
provides a straightforward pre-
sentation of medical necessity. How-
ever, health insurance coverage is
moderated by a host of federal reg-
ulations and statutes, state man-
dates, and other rules. Provider
agreements are usually written to
incorporate these rules and regu-
lations. As the US Department of
Health and Human Services moves to
implement the provisions of the ACA,
essential health care benefits are not
guaranteed to be the same in every
state. Consequently, benefits for
children may vary from state to state
or plan to plan and may contain
specific exclusions. The AAP advo-
cates for quality health care for
children that promotes optimal
growth and development with meas-
ures intended to prevent, diagnose,
detect, ameliorate, or palliate the
effects of physical, genetic, congeni-
tal, mental, or behavioral conditions,
injuries, or disabilities.

Individuals with health insurance
coverage, whether it be Medicaid,
Medicare, or commercial insurance
coverage, may be unaware of payment
or benefit restrictions for the medical
services they seek. In addition, ser-
vices ordered by a physician might only
be covered if conditions of medical
necessity are met. Medical necessity
means that a decision is needed about
appropriateness for a specific treat-
ment of a specific individual. The 2005
AAP statement drew on model language
developed by Stanford University2;
however, more specific considerations
are needed for children because of
their unique needs. Now, as the US
Department of Health and Human
Services is charged with implemen-
tation of the ACA, it is time to address
medical necessity and the needs of
children. Although Medicare has be-
come the de facto standard of health
care benefits and directly influences

commercial health care benefit plans,
it is important to realize that health
care standards designed for adult
care often will not meet the needs of
children. By and large, the Medicaid
program provides coverage for a sig-
nificant number of children, and it,
too, can be influenced by health care
standards designed for adults.

A definition of medical necessity for
children must recognize that the needs
of children differ from those of adults.
The foundation for medical necessity
for children should be based on the
comprehensive, fully inclusive set of
services provided by the Early and
Periodic Screening, Diagnosis, and
Treatment regimen embodied in Med-
icaid as well as the preventive care
recommendations in Bright Futures:
Guidelines for Health Supervision of
Infants, Children, and Adolescents, as
stipulated in Section 2713 of the ACA.3

The language in the Stanford state-
ment considered the scope of health
problems, evidence of effectiveness,
and value of the intervention. Medical
necessity should be guided by these
criteria, but health plan and even
Medicare language generalizes across
populations, as opposed to focusing
on specific individuals or groups, in-
cluding children, often in a manner
that is blind to their particular needs.
A definition of medical necessity is
needed that is more functional or
operational and specific to meet the
needs of children. Informed pedia-
tricians can help advance such a defi-
nition.

Variability in “Essential Health Bene-
fits,” as intended by the ACA, is also
cause for concern. There are 10 cat-
egories of Essential Health Benefits,
including item 10—pediatric services
including vision and oral care. The
states are allowed individually to
define the benefits for each of these
10 categories. Therefore, there is a
great likelihood of significant variation

in pediatric benefits throughout the
nation. States are likely to use differ-
ent methods of determining medical
necessity.

Some examples may help to illustrate
the unique needs of children. One
such example is the nuance between
rehabilitative and habilitative ser-
vices. Rehabilitative and habilitative
services and devices are specifically
addressed as 1 of 10 necessary cat-
egories of Essential Health Benefits in
the ACA. Currently, in many instances,
health care coverage is limited to
rehabilitative services, referring to
the need to restore a lost function.
Habilitation suggests a function or
skill not yet acquired or attained.
More specifically, the National Asso-
ciation of Insurance Commissioners
defines habilitation as “health care
services that help a person keep,
learn, or improve skills and func-
tioning for daily living.” With today’s
medical knowledge, conditions poorly
understood in the past may now be
subject to significant improvement,
even functions that have not yet
been acquired. Habilitation and re-
habilitation services are usually pro-
vided by the same professionals, the
only difference being the indication
for therapeutic intervention. The case
is also illustrated when one consid-
ers speech therapy for a child with
autism or physical therapy for a child
with hypotonia—motor skills and
developmental milestones not yet
achieved. Every newborn infant is
a well of unknown potential. The
terms habilitative and rehabilitative
should be interchangeable where
children are concerned. Develop-
mental milestones represent stand-
ards achieved by most children in
a given time frame, but not all chil-
dren follow the same trajectory. A
primary focus needs to be on the
potential for functional gain—hence,
habilitative services.

PEDIATRICS Volume 132, Number 2, August 2013 399

FROM THE AMERICAN ACADEMY OF PEDIATRICS



ESSENTIAL CONTRACTUAL LANGUAGE FOR MEDICAL NECESSITY IN CHILDREN  571

Evidence of effectiveness is a corner-
stone of medical necessity, yet such
data for children may not be readily
available. It would be beneficial if
medical necessity was governed by
traditional evidence grading, and if not
available, a hierarchy or algorithm of
standards should be applied. The AAP
has published 2 policy statements to
aid decision makers in classifying
clinical recommendations and ensur-
ing transparency in issuing clinical
guidelines.4,5 If patient-centered or
scientific evidence for children is in-
sufficient, then professional standards
of care for children must be consid-
ered. The AAP, other pediatric medical
specialty societies, and consensus
expert pediatric opinion could serve
as references for defining essential
pediatric care in the context of medi-
cally necessary services. Hence, the
pediatric definition of medical ne-
cessity should be as follows: health
care interventions that are evi-
dence based, evidence informed,
or based on consensus advisory
opinion and that are recommended
by recognized health care pro-
fessionals, such as the AAP, to
promote optimal growth and de-
velopment in a child and to pre-
vent, detect, diagnose, treat,
ameliorate, or palliate the effects
of physical, genetic, congenital,
developmental, behavioral, or men-
tal conditions, injuries, or dis-
abilities.

Value is another parameter in the
consideration of medical necessity.
Value is not simply a cost-benefit
assumption. Value, in fact, may be
a subjective consideration. The re-
cipient may have an entirely different
perception of value than the provider
or payer. Value implies quality (ie,
access to age-appropriate care, in an
appropriate setting, by appropriate
personnel) plus desired outcome
at a reasonable cost. Pediatricians

recognize the so-called marginal effect
of some services—extensive inter-
ventions for limited or no essential
benefit. However, children deserve the
intent embedded in the Medicaid
provision of the Early and Periodic
Screening, Diagnosis, and Treatment
regimen, specifically treatment. Given
a pediatric definition of medical ne-
cessity as mentioned previously, the
value of services might also be con-
sidered. Examples in which this is
particularly true include children with
autism spectrum disorders, neuro-
developmental disorders, or expres-
sive speech delay, conditions for
which needs are unique and im-
provement may be slow. Similarly,
services that have been provided for
an appropriate period of time by an
appropriate provider could be dis-
continued if there is no measureable
benefit. In short, services should be
provided to children, but continuity is
only ensured if there is evidence of
a significant measureable benefit. It
may be that the only therapeutic
benefit is maintenance at a given level
of function. If this facilitates more
manageable daily living, then the
service has value. This might best be
exemplified by the continuation of
occupational or physical therapy for
a child with neurologic damage if only
to facilitate safe transfers or to min-
imize the usual contractures. The goal
is to achieve value for both the re-
cipient and the provider. Resources
are limited, but every child, with or
without disability, deserves the op-
portunity to declare his or her po-
tential for improvement in his or her
daily life. Difficult decisions are part
of medical necessity. Cost should not
be the basis for denial of services, but
the delivery of care in a setting that
demonstrates lower cost could be
acceptable if quality is not compro-
mised.

Transparency in today’s health care
delivery system is essential to credi-
bility. Health plans need to be clear
with respect to the evaluation and
determinations of medical necessity.
The decision pathway, authority cre-
dentials of decision makers, and
timeliness in the process should
feature identifiable criteria or
benchmarks in rendering decisions
relevant to medical necessity. The
expectations of all health plans, in-
cluding Medicaid and Medicare,
should be clear in anticipation of
medical necessity requirements, and
similarly, the decision-making pro-
cess should be equally transparent.
Consideration might be given to the
role of a family advocate or om-
budsmen in protecting children and
families and intervening to aid in
solving their problems related to
medical necessity decisions.

As health care reform advances, con-
tracts between providers of care and
health care organizations, whether
they are medical group practices, ac-
countable care organizations, or
health plans, will define expectations
and obligations. Essential language
should exist to address the unique
needs of children in the context of
medical necessity. The right of a child
to optimal growth and development
should be a universal expectation
limited only by the restraints of
physical or genetic conditions. New
and emerging health care delivery
models, including accountable care
organizations, bundled payments cov-
ering hospital and physician services,
disease-management models, and
others, will influence how health care
services are managed for beneficia-
ries. There will also be contractual
arrangements with providers of pri-
mary and specialty care, and federal
and/or state regulations will influence
these contractual relationships. This
time of transition affords pediatricians
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an opportunity to affect not only
overall health care benefits but also
the medical necessity decisions that
affect pediatric care. All of these
agreements should feature essential
language that recognizes the unique
needs of children and ensures more
equitable care for all children. The AAP
and its member pediatricians are the
informed advocates who can advance
a better understanding of medical

necessity decisions on behalf of chil-

dren.
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POLICY STATEMENT

Ethical Controversies in Organ Donation After
Circulatory Death

abstract
The persistent mismatch between the supply of and need for trans-
plantable organs has led to efforts to increase the supply, including
controlled donation after circulatory death (DCD). Controlled DCD
involves organ recovery after the planned withdrawal of life-
sustaining treatment and the declaration of death according to the
cardiorespiratory criteria. Two central ethical issues in DCD are when
organ recovery can begin and how to manage conflicts of interests.
The “dead donor rule” should be maintained, and donors in cases of
DCD should only be declared dead after the permanent cessation of
circulatory function. Permanence is generally established by a 2- to
5-minute waiting period. Given ongoing controversy over whether
the cessation must also be irreversible, physicians should not be
required to participate in DCD. Because the preparation for organ
recovery in DCD begins before the declaration of death, there are
potential conflicts between the donor’s and recipient’s interests.
These conflicts can be managed in a variety of ways, including
informed consent and separating the various participants’ roles.
For example, informed consent should be sought for premortem
interventions to improve organ viability, and organ procurement or-
ganization personnel and members of the transplant team should
not be involved in the discontinuation of life-sustaining treatment
or the declaration of death. It is also important to emphasize that
potential donors in cases of DCD should receive integrated interdis-
ciplinary palliative care, including sedation and analgesia. Pediatrics
2013;131:1021–1026

INTRODUCTION

The persistent mismatch between the supply of and need for trans-
plantable organs and the resulting deaths of individuals on the waiting
list have led to a variety of efforts to increase the supply. As of May 17,
2012, there were 878 individuals aged <18 years awaiting a kidney
transplant and 513 awaiting a liver transplant. In 2011, 10 individuals
aged <18 years died while waiting for a kidney transplant, and 20
children and adolescents died while waiting for a liver transplant.1

One effort to increase the supply of transplantable organs has been
renewed interest in donation after circulatory death (DCD), which is
the retrieval of organs from individuals declared dead after the ir-
reversible cessation of circulatory and respiratory functions. (This
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process was initially referred to as
“nonheartbeating organ donation”
and then as “donation after cardiac
death.” The most recent change in
terminology emphasizes that the de-
termination of death is based on the
cessation of circulatory, not cardiac,
functions.2) There are several forms
of DCD, and the current statement
focuses on “controlled” DCD: the re-
covery of organs after the planned
withdrawal of life-sustaining medical
treatment.3

Although DCD was the initial form
of deceased organ donation, it was
eclipsed by recovery of organs from
individuals declared dead according
to neurologic criteria after these cri-
teria were established and evidence
showed improved graft function from
such donors. There was renewed in-
terest in DCD in the 1990s, including
the publication of the so-called Pitts-
burgh Protocol,4,5 given the persistent
shortage of transplantable organs.
Recent estimates suggest that DCD
could increase the supply of trans-
plantable organs by 20%.6 A number
of subsequent reports and consensus
statements have addressed points
of controversy, such as the waiting
period before the declaration of death
and the use of premortem interven-
tions to improve graft function.7–10

More recent pediatric studies report-
ing similar graft survival in kidneys
and livers from donors declared dead
according to neurologic and cardiovas-
cular criteria have further increased
interest in DCD.11

Increased acceptance of DCD has re-
sulted in regulatory oversight. The
Joint Commission mandates that, al-
though hospitals need not perform
DCD, their policies must address it.12

The United Network for Organ Sharing
has articulated Model Elements for
Controlled DCD Recovery Protocols13

and requires its member hospitals
that perform solid organ transplants

to develop protocols which address
the required elements to facilitate the
recovery of organs from donors in
cases of DCD.14 The Organ Donation
Breakthrough Collaborative has also
established the goal of having donors
in DCD cases represent 10% of all
organ donors.15

The current policy statement addresses
the 2 major conceptual and ethical
issues related to DCD: when can or-
gan recovery begin, and how should
conflicts of interests be managed?
It provides greater detail than the
American Academy of Pediatrics’ pol-
icy statement “Pediatric Organ Dona-
tion and Transplantation,”16 but it
does not address general issues, such
as medical examiner release of or-
gans. Discussing these issues is par-
ticularly important given the variation
among DCD policies at children’s hos-
pitals.17 Standards must be met to
maintain the integrity of and public
confidence in the organ transplanta-
tion system.

DECLARATION OF DEATH

Whether and when donors in DCD
cases are dead is important because
cadaveric organ transplantation oper-
ates under the “dead donor rule.” This
rule can be characterized in 2 different
ways, each with its own ethical justifi-
cation. One version is that organ re-
covery must not cause the donor’s
death. This version is justified by the
prohibition against the direct killing of
innocent persons. The other version is
that the donor must be dead before
the recovery of vital organs. This ver-
sion is based on preventing potential
negative outcomes, such as the mis-
treatment of potential donors and the
erosion of public confidence in trans-
plantation.18

Some commentators have recom-
mended abandoning the dead donor
rule. Miller and Truog,19 for example,
argue that withdrawing life-sustaining

treatment causes patients’ death and
that there is no ethical bright line
between withdrawing life-sustaining
treatment and active euthanasia. They
contend that patients or their surro-
gates, who have previously decided to
have life-sustaining medical treatment
withdrawn, should be permitted to
consent to the premortem recovery of
vital organs. Although they do not dis-
cuss the implications of their position
for pediatrics, it would, in principle,
extend to parents or guardians and
capacitated adolescents or their prox-
ies. Miller and Troug’s arguments are
not, however, compelling. For example,
they conflate patients’ right to refuse
treatment with the distinction between
killing and letting die. They also ignore
well-developed arguments that the in-
tentional killing of innocent persons is
unethical and that the ethically rele-
vant distinction is between different
forms of letting die. The dead donor
rule should, therefore, be retained,
not only because the reasons sup-
porting it are compelling but also
because the reasons for abandoning it
are insufficient.

The discussion of death commonly
distinguishes definition, criteria, and
tests. The predominant definition of
death is “the cessation of functioning
of the organism as a whole.”20 This
definition focuses on the functions
possessed by the whole organism,
such as consciousness and control of
circulation, respiration, and tempera-
ture, rather than the functions of its
constituent parts. Although the defi-
nition states the necessary and jointly
sufficient conditions for correctly ap-
plying the concept of death, the cri-
teria specify measurable conditions,
and physicians use the tests to eval-
uate the criteria at the bedside. The 2
criteria for death are the neurologic
and the cardiorespiratory.

Drawing an analogy to the declaration
of death in other clinical contexts,
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proponents of DCD argue that the
cessation of circulatory function must
be permanent but not irreversible.
The cessation is permanent if it will
not resume on its own through
autoresuscitation or as a result of
external action, such as cardiopul-
monary resuscitation. Once sufficient
time has elapsed to preclude the
spontaneous recovery of circulatory
function, it is permanent, because, as
part of the decision to withdraw life-
sustaining treatment, the parents or
guardians previously decided to fore-
go cardiopulmonary resuscitation. Ir-
reversibility further requires that the
function is incapable, within the limits
of current technology, of being re-
stored. Proponents of DCD contend
that irreversibility is not necessary
for the declaration of death.21 Numer-
ous professional organizations and
consensus groups support this argu-
ment.8–10

Within this framework, how much time
must elapse to preclude autoresus-
citation sufficiently is a significant
concern. Despite calls for additional
research, data are limited on this
topic. On the basis of narrative reviews,
commentators have recommended
waiting at least 2 minutes and not more
than 5 minutes.8–10 The authors of the
most recent systematic review, noting
the low quality and limited scope of
reports, concluded there are no cases
of autoresuscitation without cardiopul-
monary resuscitation.22 Until a large
observational study that provides nar-
row confidence intervals around the
duration of autoresuscitation is con-
ducted, this timing remains a pruden-
tial judgment. Once death is declared,
there is no need for an additional
waiting period before the initiation of
organ recovery efforts.

Declaring death requires tests in ad-
dition to definitions and criteria. It
would be prudent to use more sensi-
tive and/or objective tests when they

are available. For example, using in-
dwelling arterial catheters, Doppler
ultrasonography, or echocardiography
may be preferable to palpating pulses
or auscultating heartbeats.2

There are, however, 2 significant
criticisms of the proponents of DCD’s
arguments. One objection is that ir-
reversibility is a necessary criterion
for the declaration of death. Although
permanence and irreversibility are
causally related (ie, without inter-
vention, permanent cessation will
become irreversible), they are not
contemporaneous. During the time
between when circulatory function is
permanently lost and when it is irre-
versibly lost, critics argue, individuals
are dying but not yet dead.23 This ob-
jection can also be stated in terms of
the relationship between the cardio-
respiratory and neurologic criteria of
death. Rather than being independent
criteria, the neurologic criteria are
arguably fundamental. Although indi-
viduals who fulfill the cardiorespira-
tory criteria inevitably fulfill the
neurologic criteria, if resuscitation is
withheld, additional time must elapse.

A second criticism is that replacing
irreversibility with permanence in-
appropriately makes the declaration of
death contingent on the intent and
action of others rather than an in-
trinsic condition of the organism.23

Nevertheless, the criticism that re-
trieving vital organs from donors in
DCD cases is the proximate cause of
death is not sound. If sufficient time
passes to preclude autoresuscitation,
progressive hypoxia-ischemia of the
central nervous system is the proxi-
mate cause of death.24

Although the need to increase the
supply of transplantable organs is
compelling and the arguments for the
sufficiency of permanence for de-
claring death are widely accepted, the
criticisms of these arguments are
sufficient that physicians should not be

required to retrieve organs from
donors in cases of DCD.25 Institutions
have an obligation to provide patients
and their families access to DCD.
Whether institutions themselves should
be able to refuse to perform DCD is
ethically controversial because of bur-
dens placed on patients and their
families by alternatives, such as the
transfer of patients to other institu-
tions.26 The American Academy of Pe-
diatrics could not reach consensus on
whether institutions may refuse to
participate.

Recent publications have highlighted
related conceptual and practical issues.
In 2008, Boucek et al27 reported suc-
cessfully transplanting hearts from 3
infant donors in cases of DCD. Some
criticized the waiting period of 75
seconds in 2 of the transplants as be-
ing too short. Shortening the waiting
period is particularly problematic in
infants because they were not part
of the population in which autore-
suscitation was studied, and their
organs may be more resilient.2 Others
contended that the resumption of car-
diac activity in the recipient negates
the determination of death.28 The cur-
rent definition of death focuses on the
loss of integrated functioning of the
organism that is demonstrated by
the absence of autoresuscitation. Re-
sidual function of individual organs
and tissues is consistent with death of
the organism as a whole.

Others have reported on the use of
extracorporeal membrane oxygena-
tion (ECMO) in donors to support or-
gan perfusion between the declaration
of death and organ recovery and,
thereby, improve outcomes in the
transplanted organs.29,30 ECMO was
originally designed to provide cardio-
respiratory support to individuals
with reversible cardiorespiratory fail-
ure. The use of ECMO in DCD is prob-
lematic because it artificially replaces
circulatory function analogous to a
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ventilator in patients with severe
brainstem or spinal cord injuries. The
additional concern is that reperfusion
of the brain could restore conscious-
ness. A potential modification is to pre-
vent perfusion of the brain or organs
above the diaphragm.2 It is not clear
whether these measures are sufficient
to permit donors to be declared dead
according to the cardiorespiratory
criteria or whether donors receiving
ECMO should be evaluated by using
the neurologic criteria.

CONFLICTS OF INTERESTS

In addition to conceptual and practical
issues regarding the declaration of
death, DCD involves a variety of conflicts
of interests.31 In contrast to donors
declared dead according to the neu-
rologic criteria, preparation for organ
recovery efforts in DCD begins before
the declaration of death. This prepa-
ration may include premortem inter-
ventions, such as placing lines or
administering heparin, and modifica-
tions of the usual process of with-
drawing life-sustaining treatment. These
actions create the potential for conflicts
between the interests of the donor and
of the recipients.

These potential conflicts are exacer-
bated by the need to limit warm, and to
a lesser extent cold, ischemic time.
Organs tolerate oxygen deprivation
better at colder temperatures than at
warm ones. In “brain-dead” donors,
the organs are relatively normally
perfused before recovery and then
rapidly cooled. In donors in cases of
DCD, organs may experience hypo-
perfusion during the time between
stopping life-sustaining treatment and
recovering and cooling the organs.
This hypoperfusion may damage the
organs and impair their function.
Premortem practices are altered in
DCD to diminish warm ischemia times,
and the maximum duration of organ
recovery efforts is frequently stipulated.

(The fact that donation efforts will
cease if the potential donor does not die
within the specified time period should
be disclosed as part of the informed
consent process.)

The donor’s informed consent is a po-
tential way to manage the conflicts of
interests. Capacitated adults can ac-
cept the risks involved in the donation
process to benefit potential recipients.
Informed consent by the donor is,
however, unlikely in DCD. Most potential
donors in cases of DCD have suffered
serious, irreversible neurologic injuries
and are incapacitated. Expressing one’s
interest in donation (eg, by signing
a donor card) does not currently con-
stitute informed consent for the mod-
ifications in premortem management
required by DCD.32

Parents or guardians “consenting” for
their children further complicate the
issue. In contrast to surrogate decision
makers for previously capacitated
adults who should make decisions on
the basis of substituted judgment,
parents or guardians should make
decisions based on their child’s and
family’s interests. Giving permission
for their child to become an organ
donor may permit families to create
meaning or value in a tragic circum-
stance. Changes in premortem treat-
ment may create conflicts between
the interests of the recipient and/or
the family and the interests of the
donor. Minimally, changes in pre-
mortem treatment should not be
contrary to the donor’s interests.

The potential for conflicts arises at
multiple points in the donation pro-
cess, including consent to organ do-
nation, premortem interventions to
promote organ viability, palliative care,
and declaration of death.

� The decision to withdraw life-
sustaining medical treatment should
be separate or decoupled from the
decision to attempt to donate or-
gans.7–10 The conceptual separation

of the issues can be reinforced by
separating when the decisions are
discussed and who participates in
the discussions. This separation
should be maintained, to the extent
possible, if parents or guardians
raise the issue of organ donation
before deciding to withdraw life-
sustaining medical treatment.

� Premortem interventions to im-
prove organ viability should not
harm the donor and require in-
formed consent.7,9,10 Premortem
interventions may include medica-
tions, such as anticoagulants or
vasodilators, and procedures, such
as line placement. Most of these
interventions are neutral to pa-
tients’ interests. There is legitimate
disagreement about whether anti-
coagulants may, in uncommon sit-
uations, contribute to the potential
donor’s death and whether the
pain of line placement constitutes
a relevant harm.7 Parental permis-
sion is necessary for any premor-
tem intervention to improve organ
viability.

� Potential donors in cases of DCD
should receive integrated interdisci-
plinary palliative care,33 including
sedation and analgesia.8,9 In DCD,
palliative care occurs concurrently
with preliminary organ donation ef-
forts. Efforts should be made to
limit alterations in the process of
withdrawing life-sustaining treat-
ment, such as its location. Altera-
tions in the process of withdrawing
life-sustaining treatment to reduce
warm ischemia times should also
be disclosed as part of the informed
consent process. Medications should
not be used with the direct intention
of controlling the time of death.7,8,10

� Although organ procurement orga-
nization personnel may be involved
in evaluating potential donors and
scheduling, they and members of
the transplant team should not be
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involved in the decision to with-
draw life-sustaining treatment or
its actual discontinuation. Programs
should consider whether physicians
caring for potential recipients should
also be excluded from involvement in
premortem management. If there
are no alternatives to members of
the transplant team participating
in premortem interventions, such
as prepping and draping and/or
line placement, they should phy-
sically leave the patient care area
before the withdrawal of life-
sustaining treatment.7,10

� As discussed previously, death should
be declared by using relatively sen-
sitive and objective tests. Organ
procurement organization and trans-
plant personnel should not be in-
volved in the declaration of death.
Programs should consider the ap-
propriate role, if any, of those caring
for potential recipients.7–10

Institutions should have policies re-
garding these issues and periodically
review performance to promote ad-
herence. Ethics committees can con-
tribute to the development of policies
and the resolution of dilemmas or
conflicts in their implementation.

RECOMMENDATIONS

� The American Academy of Pediat-
rics considers DCD an ethically ac-
ceptable option when practiced

within appropriate constraints,
such as waiting a reasonable
amount of time after the initial ful-
fillment of the cardiorespiratory
criteria for death to preclude
autoresuscitation before declaring
death. On the basis of current evi-
dence, the recommendation to
wait between 2 and 5 minutes is
reasonable.

� Additional research to better under-
stand the phenomenon of autore-
suscitation in infants and children
should be conducted.

� Given legitimate ethical disagree-
ment regarding the interpretation
of the cardiorespiratory criteria for
death, individual physicians should
not be required to participate in
DCD. Institutions should, nonethe-
less, provide access to DCD.

� Physicians should help institutions
develop policies to manage the
conflicts of interests inherent in
the DCD process. Such policies
should include:

○ the separation or decoupling of the
decision to withdraw life-
sustaining treatment from the
decision to donate;

○ the prohibition of premortem
interventions to improve organ
viability that harm the patient;

○ the requirement of parental
permission for acceptable pre-
mortem interventions;

○ the provision of integrated inter-
disciplinary palliative care; and

○ the prohibition of organ pro-
curement organization staff and
transplant team members from
participating in the discontinua-
tion of life-sustaining treatment
or the declaration of death.
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Ethical and Policy Issues in Genetic Testing and
Screening of Children

abstract
The genetic testing and genetic screening of children are common-
place. Decisions about whether to offer genetic testing and screening
should be driven by the best interest of the child. The growing literature
on the psychosocial and clinical effects of such testing and screening
can help inform best practices. This policy statement represents rec-
ommendations developed collaboratively by the American Academy of
Pediatrics and the American College of Medical Genetics and Genomics
with respect to many of the scenarios in which genetic testing and
screening can occur. Pediatrics 2013;131:620–622

BACKGROUND

In 1953, Watson and Crick described the DNA double helix. Fifty years
later, the full sequence of the human genome was published. Our
knowledge of genetics grows rapidly, as does consumer interest in
undergoing genetic testing. Statements about genetic testing of chil-
dren in the United States written in the past 2 decades need to be
updated to consider the ethical issues arising with new technologies
and expanded uses of genetic testing and screening.1,2 The growing
literature on the psychosocial and clinical effects of such testing and
screening can help inform us about best practices.

Genetic testing and screening of minors are commonplace. Every year,
∼4 million infants in the United States undergo newborn screening
for metabolic, hematologic, and endocrine abnormalities for which
early treatment may prevent or reduce morbidity or mortality.

Outside of newborn screening, genetic testing of children is less
commonly performed. Diagnostic genetic testing may be performed on
a child with signs or symptoms of a potential genetic condition or for
treatment decisions made on the basis of results of pharmacoge-
netic assays. Genetic testing may also be performed on an
asymptomatic child with a positive family history for a specific
genetic condition, particularly if early treatment may affect mor-
bidity or mortality. The American Academy of Pediatrics (AAP) and
the American College of Medical Genetics and Genomics (ACMG)
provide the following recommendations regarding genetic testing
and screening of minors. An accompanying technical report pro-
vides ethical explanations and empirical data in support of these
recommendations (http://www.nature.com/gim/journal/vaop/ncurrent/
full/gim2012176a.html).3
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GENERAL RECOMMENDATIONS

1.Decisions about whether to offer ge-
netic testing and screening should
be driven by the best interest of
the child.

2. Genetic testing is best offered in the
context of genetic counseling. Ge-
netic counseling can be performed
by clinical geneticists, genetic coun-
selors, or any other health care pro-
vider with appropriate training and
expertise. The AAP and ACMG sup-
port the expansion of educational
opportunities in human genomics
and genetics for medical students,
residents, and practicing pediatric
primary care providers.

DIAGNOSTIC TESTING

3. In a child with symptoms of a ge-
netic condition, the rationale for
genetic testing is similar to that
of other medical diagnostic evalua-
tions. Parents or guardians should
be informed about the risks and
benefits of testing, and their per-
mission should be obtained. Ideally
and when appropriate, the assent
of the child should be obtained.4

4. When performed for therapeutic
purposes, pharmacogenetic testing
of children is acceptable, with per-
mission of parents or guardians and,
when appropriate, the child’s assent.
If a pharmacogenetic test result
carries implications beyond drug
targeting or dose-responsiveness,
the broader implications should
be discussed before testing.

NEWBORN SCREENING

5. The AAP and ACMG support the
mandatory offering of newborn
screening for all children. After ed-
ucation and counseling about the
substantial benefits of newborn
screening, its remote risks, and
the next steps in the event of a pos-
itive screening result, parents should

have the option of refusing the pro-
cedure, and an informed refusal
should be respected.

CARRIER TESTING

6. The AAP and ACMG do not support
routine carrier testing in minors
when such testing does not provide
health benefits in childhood. The
AAP and ACMG advise against
school-based testing or screening
programs, because the school en-
vironment is unlikely to be condu-
cive to voluntary participation,
thoughtful consent, privacy, confi-
dentiality, or appropriate counsel-
ing about test results.

7. For pregnant adolescents or for
adolescents considering reproduc-
tion, genetic testing and screening
should be offered as clinically in-
dicated, and the risks and benefits
should be explained clearly.

PREDICTIVE GENETIC TESTING

8. Parents or guardians may authorize
predictive genetic testing for asymp-
tomatic children at risk of childhood-
onset conditions. Ideally, the assent
of the child should be obtained.

9. Predictive genetic testing for adult-
onset conditions generally should
be deferred unless an intervention
initiated in childhood may reduce
morbidity or mortality. An exception
might be made for families for
whom diagnostic uncertainty poses
a significant psychosocial burden,
particularly when an adolescent
and his or her parents concur in
their interest in predictive testing.

10. For ethical and legal reasons, health
care providers should be cautious
about providing predictive genetic
testing to minors without the involve-
ment of their parents or guardians,
even if a minor is mature. Results
of such tests may have significant
medical, psychological, and social

implications, not only for the minor
but also for other family members.

HISTOCOMPATIBILITY TESTING

11. Tissue compatibility testing of
minors of all ages is permissible
to benefit immediate family mem-
bers but should be conducted only
after thorough exploration of the
psychosocial, emotional, and phys-
ical implications of the minor serv-
ing as a potential stem cell donor.
A donor advocate or similar mech-
anism should be in place from the
outset to avert coercion and safe-
guard the interests of the child.5

ADOPTION

12. The rationale for genetic testing
of children in biological families
should apply for adopted children
and children awaiting placement
for adoption. If a child has a known
genetic risk, prospective adoptive
parents must be made aware of
this possibility. In rare cases, it
may be in a child’s best interest
to undergo predictive genetic test-
ing for a known risk before adop-
tion to ensure the child’s placement
with a family capable of and willing
to accept the child’s potential med-
ical and developmental challenges.
In the absence of such indications,
genetic testing should not be per-
formed as a condition of adoption.

DISCLOSURE

13. At the time of genetic testing, parents
or guardians should be encouraged
to inform their child of the test re-
sults at an appropriate age. Parents
or guardians should be advised that,
under most circumstances, a request
by a mature adolescent for test re-
sults should be honored.

14. Results from genetic testing of a
child may have implications for
the parents and other family
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members. Health care providers
have an obligation to inform parents
and the child, when appropriate,
about these potential implications.
Health care providers should en-
courage patients and families to
share this information and offer to
help explain the results to the ex-
tended family or refer them for ge-
netic counseling.

15. Misattributed paternity, use of do-
nor gametes, adoption, or other
questions about family relation-
ships may be uncovered “inciden-
tally” whenever genetic testing is
performed, particularly when test-
ing multiple family members. This
risk should be discussed, and a plan
about disclosure or nondisclosure
should be in place before testing.

DIRECT-TO-CONSUMER TESTING

16. The AAP and ACMG strongly dis-
courage the use of direct-to-
consumer and home kit genetic
testing of children because of
the lack of oversight on test con-
tent, accuracy, and interpretation.
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Evaluating for Suspected Child Abuse: Conditions
That Predispose to Bleeding

abstract
Child abuse might be suspected when children present with cutaneous
bruising, intracranial hemorrhage, or other manifestations of bleed-
ing. In these cases, it is necessary to consider medical conditions that
predispose to easy bleeding/bruising. When evaluating for the possi-
bility of bleeding disorders and other conditions that predispose to
hemorrhage, the pediatrician must consider the child’s presenting
history, medical history, and physical examination findings before
initiating a laboratory investigation. Many medical conditions can
predispose to easy bleeding. Before ordering laboratory tests for
a disease, it is useful to understand the biochemical basis and clinical
presentation of the disorder, condition prevalence, and test character-
istics. This technical report reviews the major medical conditions that
predispose to bruising/bleeding and should be considered when eval-
uating for abusive injury. Pediatrics 2013;131:e1357–e1373

INTRODUCTION

In the absence of known accidental mechanisms or medical causes,
children with intracranial hemorrhage (ICH), cutaneous bruises, or
other symptoms of bleeding might be suspected victims of child abuse.
In such situations, physicians must often carefully evaluate for the
possibility of a bleeding disorder or another medical condition as
a possible cause. In addition, because of the legal proceedings as-
sociated with cases of potential abuse, physicians might feel compelled
to rule out any theoretical possibility of a medical explanation for the
child’s findings despite clinical improbability. This can result in an
expensive and, in the case of young children with limited total blood
volume, potentially harmful laboratory investigation of diminished
clinical value.

The list of congenital and acquired bleeding disorders that could
potentially be confused with abusive injury is extensive: hemophilia,
von Willebrand disease (VWD), disorders of fibrinogen, vitamin K de-
ficiency, factor XIII and other factor deficiencies, thrombocytopenia,
leukemia, aplastic anemia and other bone marrow infiltrative or failure
syndromes, and platelet function abnormalities, among others. Most of
these conditions can present with mucosal bleeding, such as epistaxis
and cutaneous bruising, but some (especially factor deficiencies) have
been noted to present with isolated ICH, or can increase susceptibility
to severe ICH after minor trauma. Collagen disorders can also
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predispose to easy bruising/bleeding
in some circumstances. This report
reviews the rationale for the consid-
eration of bleeding disorders and
collagen disorders as a cause of or as
contributing to ICH, bruising, or bleed-
ing when child abuse is suspected, and
addresses several unsupported hy-
potheses related to these issues.

CLINICAL APPROACH TO THE
EVALUATION OF CONDITIONS THAT
PREDISPOSE TO BLEEDING IN THE
SETTING OF POSSIBLE ABUSE

In many children with bruising/
bleeding concerning for abuse, the
evaluation for medical conditions
causing or contributing to the findings
noted on the physical examination can
be completed by assessing the child’s
presenting symptoms, trauma history,
medical history, family history, and
medications. Before engaging in
a laboratory evaluation, physicians
should consider the following:

1. The specific clinical characteristics
of the child’s findings, along with
a previous history of bleeding or
bruising. Family history of bleeding
or bruising or a history of specific
coagulopathies and other condi-
tions should be addressed.

2. The known presentations and prev-
alence of the various bleeding
disorders, collagen disorders, or
other medical conditions under
consideration.

3. The medical probability that a spe-
cific medical condition might cause
or contribute to the child’s bleed-
ing or bruising.

4. The statistical characteristics of
the proposed laboratory testing.

5. The history of the use of blood prod-
ucts or other factor replacement
products that might alter test results.

6. The associated costs of testing, both
financial and medical, such as the
blood volume needed for testing.

7. The anticipated benefit of identify-
ing conditions that might cause
bleeding or bruising.

CLINICAL CHARACTERISTICS

Nonintracranial Bleeding

The age and developmental capa-
bilities of the child, history of trauma,
and the location and pattern of
bruising often provide significant evi-
dence in determining the presence of
abusive injury.1–5 In many cases, the
constellation of findings, taken in
conjunction with the clinical history,
can be so strongly consistent with
abusive injury that a further labora-
tory investigation for medical con-
ditions is not warranted. For instance,
in a verbal child with a patterned slap
mark who describes being hit with an
open hand at the location of the slap
mark, obtaining tests to rule out
a bleeding disorder is unlikely to
provide useful information. However,
because few data exist comparing the
specific clinical presentations of
bleeding disorders and abuse, in
some cases, a laboratory evaluation
might be necessary to minimize the
chances of a misdiagnosis. It also must
be considered that the presence of
a bleeding disorder or other medical
condition does not rule out abuse as
the etiology for bruising or bleeding.6

Other symptoms, such as hematemesis,7

hematochezia,8 and oronasal bleeding,
can be caused by abuse or a bleeding
disorder.9–13 The relative frequencies
of abuse or coagulopathies presenting
with these symptoms should be
considered, along with the patient ’s
history and any other medical find-
ings, such as fractures, neglect, and
other manifestations of bleeding/
bruising, before ordering labora-
tory tests. An increasing number of
findings unrelated to bleeding dis-
orders and consistent with abuse
decrease the overall likelihood of

a coagulopathy or other medical condi-
tion contributing to or causing bleeding
or bruising. However, it is prudent to
evaluate for bleeding disorders or other
medical causes in children who have
presenting symptoms that are not typi-
cal of inflicted injury.

ICH

Multiple studies have assessed the roles
of history,14 clinical and radiographic
findings,15–22 and outcomes18,21,23,24 in
making the diagnosis of abusive head
trauma. In a recent study of ICH in
bleeding disorders, ICH was the pre-
senting event in 19.2%.25 However, no
studies have addressed how to dif-
ferentiate whether patients who
present with ICH in the absence of
trauma or with a history of minimal
trauma have a bleeding disorder ei-
ther causing or contributing to the
clinical findings. No studies have
systematically compared the pre-
sentation, clinical findings, patterns of
ICH, or presence of retinal hemor-
rhages between bleeding disorders
and/or collagen disorders and abu-
sive head trauma. Therefore, for chil-
dren presenting with ICH but without
other findings strongly suggestive of
abuse, such as fractures,26 significant
abdominal trauma, burns, or pat-
terned bruising, an evaluation for
other medical conditions causing or
contributing to the findings is neces-
sary. Additionally, physicians must
recognize that although evidence of
old inflicted injury, such as healing
fractures, could support the diagnosis
of abuse, healing injuries may be un-
related to recent bruising or ICH.
Physicians must assess their own
comfort in making and supporting the
diagnosis of abuse in the absence of
an extensive laboratory evaluation.

REVIEW OF BLEEDING DISORDERS

This section describes the significant
bleeding disorders that may require
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further evaluation in cases of sus-
pected abuse, including their common
presentations, incidence of ICH, and
the method of diagnosis (Table 1).

Deficiency of Factor VIII or IX

Hemophilia A and B are attributable to
deficiencies of factors VIII and IX, re-
spectively. Factor VIII deficiency occurs
in approximately 1 in 5000 live male
births. Factor IX deficiency is rarer,
occurring in 1 in 20 000 live male
births. Because of the X-linked re-
cessive inheritance pattern of these
diseases, most patients affected with
hemophilia are male. However, girls
who are carriers can have low enough
factor VIII or IX levels to present with
bleeding as a result of homozygous
mutations or extreme inactivation of
the normal X chromosome. Rarely,
a phenotypic female can have only 1 X
chromosome and be affected with the
disease (ie, testicular feminization,
Turner syndrome).27,28

Major bleeding sequelae of hemophilia
include bleeding into joints and soft
tissues and ICH. The most common
sites of the initial bleeding episode in
one series were post-circumcision
and intracranial.29 ICH in a child with
hemophilia can occur as a result of
birth trauma, in response to mild
head trauma, or spontaneously. ICH is
estimated to occur in 5% to 12% of
patients with hemophilia throughout
their lives.25,30,31 A review of 57 epi-
sodes of ICH in 52 patients with con-
genital factor deficiencies showed
intraparenchymal and/or intraven-
tricular bleeding in 39 patients, sub-
dural in 15, subarachnoid in 2, and
cerebellar in 1. Most of these patients
(38) had severe hemophilia. The me-
dian age of presentation was 8 years
(range, 1 month to 22 years). The
overall prevalence of ICH in patients
with hemophilia in this study was
9.1%.25 The largest series to date of
ICH in hemophilia reported a rate of

2.7% over 5 years in a cohort of 3629
patients with hemophilia, or 0.0054
cases per year. Most of the cases in
this series were not the result of
trauma (78.4%). Most (69%) occurred
in patients with severe hemophilia,
and 18% occurred in those with
mild hemophilia. Sites of hemorrhage
were intracerebral, subdural, sub-
arachnoid, epidural, or unspecified.
Trauma was implicated in all of the
epidural hemorrhages, 36% of the
subarachnoid hemorrhages, 10% of
subdural hemorrhages, and 3% of in-
tracerebral hemorrhages.31 In a re-
cent review of 97 patients with
hemophilia who underwent a total of
295 computed tomography scans for
head trauma, 9 (3%) were identified
as having intracranial bleeding. The
mean age of these patients was 3.7 ±
4.1 years. Most of the bleeding in
these patients was subdural, although
in 2 patients, bleeding was intra-
parenchymal.32 A recent study of he-
mophilia in the first 2 years of life
revealed 19.0% of first bleeding epi-
sodes (n = 404) were head bleeding,
of which 36.4% were ICH. Seventy-five
percent of the ICH occurred in infants
younger than 1 month of age, and
most of these were associated with
delivery. In contrast to the aforemen-
tioned studies, the occurrence of ICH
was distributed across all severities
of the disease.29

Approximately two-thirds of patients
who present with a diagnosis of he-
mophilia have a positive family history
for the disease. The one-third of
patients without a family history of
hemophilia might represent new
germ-line mutations.29,33 Diagnosis of
hemophilia requires measuring factor
VIII or IX activity level. Hemophilia is
categorized as severe if the factor
level is <1%, moderate if the factor
level is between 1% and 5%, and mild
if the factor level is ≥5%. Sponta-
neous bleeding is more common in

severe hemophilia. The activated par-
tial thromboplastin time (aPTT) is
prolonged in moderate and severe
cases, but can be normal in patients
with mild disease, depending on the
laboratory’s emphasis on detecting
mild factor deficiencies. Factor VIII is
also an acute phase reactant and can
be elevated into the normal range in
patients with mild disease in re-
sponse to trauma or inflammation.34

VWD

VWD is the most common heritable
bleeding disorder, and typically pres-
ents with mild to moderate mucocu-
taneous bleeding. Low von Willebrand
factor (VWF) levels may occur in up to
1% of the population, but fewer people
may present with symptoms (0.01% to
0.1%). The current prevalence of VWD
can be difficult to ascertain because
recent changes in consensus have
resulted in more specific diagnostic
criteria. The new criteria for diagnosis
requires VWF <30% (normal range,
50% to 150%), resulting in fewer
people with levels below the normal
range meeting diagnostic criteria.
Individuals with bleeding symptoms
and VWF levels between 30% and 50%
create a diagnostic dilemma.35 In ad-
dition, because the bleeding symp-
toms of VWD are generally mild, there
are likely to be patients who have not
come to medical attention. On the
basis of the number of symptomatic
cases seen by hematology specialists,
the prevalence has been estimated to
be even lower than previously sug-
gested (23 to 110 per million, or
0.0023% to 0.01%), meaning that many
individuals with low VWF levels might
never manifest bleeding symptoms.36

The laboratory evaluation for, and
common presentations of, the various
types of VWD are variable (Tables 2
and 3). Type 1 VWD is the most
common form (approximately 80%)
and is characterized by a normally

PEDIATRICS Volume 131, Number 4, April 2013 e1359

FROM THE AMERICAN ACADEMY OF PEDIATRICS



592 SECTION 4/2013 POLICIES

TA
BL
E
1

Co
m
m
on

Te
st
in
g
St
ra
te
gi
es

fo
r
Bl
ee
di
ng

Di
so
rd
er
s

Co
nd
iti
on

Fr
eq
ue
nc
y

In
he
ri
ta
nc
e

Sc
re
en
in
g
Te
st
s

Sn
an
d
Sp
,%

PP
V
an
d
NP
V,
%

Co
nfi
rm

at
or
y
Te
st

Fa
ct
or

ab
no
rm

al
iti
es
/d
efi
ci
en
ci
es

VW
D
ty
pe

1
1
pe
r
10
00

AD
PF
A-
10
0

Sn
=
79
–
96

a
PP
V
=
93
.3

VW
Ag

b

VW
F
ac
tiv
ity

Sp
=
88
–
96

a
NP
V
=
98
.2

VW
m
ul
tim

er
an
al
ys
is

Fa
ct
or

VI
II
ac
tiv
ity

VW
D
ty
pe

2A
Un
co
m
m
on

AD
or

AR
PF
A-
10
0

Sn
=
94
–
10
0a

PP
V
=
93
.3

VW
Ag

b

VW
F
ac
tiv
ity

Sp
=
88
–
96

a
NP
V
=
98
.2

VW
m
ul
tim

er
an
al
ys
is

Fa
ct
or

VI
II
ac
tiv
ity

VW
D
ty
pe

2B
Un
co
m
m
on

AD
PF
A-
10
0

Sn
=
93
–
96

a
PP
V
=
93
.3

VW
Ag

b

VW
F
ac
tiv
ity

Sp
=
88
–
96

a
NP
V
=
98
.2

VW
m
ul
tim

er
an
al
ys
is

Fa
ct
or

VI
II
ac
tiv
ity

VW
D
ty
pe

2M
Un
co
m
m
on

AD
or

AR
PF
A-
10
0

Sn
=
94
–
97

a
PP
V
=
93
.3

VW
Ag

b

VW
F
ac
tiv
ity

Sp
=
88
–
96

a
NP
V
=
98
.2

VW
m
ul
tim

er
an
al
ys
is

Fa
ct
or

VI
II
ac
tiv
ity

VW
D
ty
pe

2N
Un
co
m
m
on

AR
,o
r
co
m
po
un
d

he
te
ro
zy
go
te

aP
TT

NA
NA

VW
F-
Fa
ct
or

VI
II
bi
nd
in
g
as
sa
y

VW
D
ty
pe

3
1
pe
r
30
0
00
0–
1
00
0
00
0

AR
,o
r
co
m
po
un
d

he
te
ro
zy
go
te

PF
A-
10
0

Sn
=
94
–
10
0a

PP
V
=
93
.3

VW
Ag

b

Ri
st
oc
et
in

co
fa
ct
or

Sp
=
88
–
96

a
NP
V
=
98
.2

VW
F
m
ul
tim

er
an
al
ys
is

Fa
ct
or

VI
II
ac
tiv
ity

Fa
ct
or

II
de
fi
ci
en
cy

(p
ro
th
ro
m
bi
n)

26
re
po
rt
ed

ca
se
s,
es
tim

at
ed

1
pe
r
1–
2
m
ill
io
n

aP
TT
,P
T
(m

ay
be

no
rm

al
)

Sn
=
va
ri
ab
le

NA
Fa
ct
or

II
ac
tiv
ity

+/
−

an
tig
en

le
ve
ls

Fa
ct
or

V
de
fi
ci
en
cy

1
pe
r
1
m
ill
io
n

AR
aP
TT
,P
T

Sn
=
va
ri
ab
le

NA
Fa
ct
or

V
ac
tiv
ity

Co
m
bi
ne
d
fa
ct
or

V/
fa
ct
or

VI
II
de
fi
ci
en
cy

1
pe
r
1
m
ill
io
n

AR
aP
TT
>
PT

Sn
=
va
ri
ab
le

NA
Fa
ct
or

V
an
d
fa
ct
or

VI
II
ac
tiv
iti
es

Fa
ct
or

VI
Id

efi
ci
en
cy

1
pe
r
30
0
00
0–
50
0
00
0

AR
PT

Sn
=
va
ri
ab
le

NA
Fa
ct
or

VI
Ia
ct
iv
ity

Fa
ct
or

VI
II
de
fi
ci
en
cy

1
pe
r
50
00

m
al
e
bi
rt
hs

X-
lin
ke
d

aP
TT

Sn
=
va
ri
ab
le

NA
Fa
ct
or

VI
II
ac
tiv
ity

Fa
ct
or

IX
de
fi
ci
en
cy

1
pe
r
20

00
0
m
al
e
bi
rt
hs

X-
lin
ke
d

aP
TT

Sn
=
va
ri
ab
le

NA
Fa
ct
or

IX
ac
tiv
ity

Fa
ct
or

X
de
fi
ci
en
cy

1
pe
r
1
m
ill
io
n

AR
aP
TT
,P
T,
RV
V

Sn
=
va
ri
ab
le

NA
Fa
ct
or

X
ac
tiv
ity

Fa
ct
or

XI
de
fi
ci
en
cy

1
pe
r
10
0
00
0

AR
aP
TT

Sn
=
va
ri
ab
le

NA
Fa
ct
or

XI
ac
tiv
ity

Fa
ct
or

XI
II
de
fi
ci
en
cy

1
pe
r
2–
5
m
ill
io
n

AR
Cl
ot

so
lu
bi
lit
y

Sn
=
va
ri
ab
le

NA
Fa
ct
or

XI
II
ac
tiv
ity

Fi
br
in
ol
yt
ic
de
fe
ct
s

AP
de
fi
ci
en
cy

∼
40

re
po
rt
ed

ca
se
s

AR
Eu
gl
ob
in

ly
si
s
te
st

Sn
=
va
ri
ab
le

NA
AP

ac
tiv
ity

PA
I-1

de
fi
ci
en
cy

Ve
ry

ra
re

AR
Sn

=
va
ri
ab
le

NA
PA
I-1

an
tig
en

an
d
ac
tiv
ity

De
fe
ct
s
of

fi
br
in
og
en

Afi
br
in
og
en
em

ia
1
pe
r
50
0
00
0

AR
PT
,a
PT
T

Sn
=
hi
gh

NA
Fi
br
in
og
en

le
ve
l

Hy
po
fi
br
in
og
en
em

ia
Le
ss

th
an

afi
br
in
og
en
em

ia
PT
,a
PT
T

Sn
=
va
ri
ab
le

NA
Th
ro
m
bi
n
tim

e,
fi
br
in
og
en

ac
tiv
ity

Dy
sfi
br
in
og
en
em

ia
1
pe
r
m
ill
io
n

Th
ro
m
bi
n
tim

e,
fi
br
in
og
en

le
ve
l

Sn
=
va
ri
ab
le

NA
Th
ro
m
bi
n
tim

e,
fi
br
in
og
en

an
tig
en

an
d
ac
tiv
ity

le
ve
l
co
m
pa
ri
so
n,

re
pt
ila
se

tim
e

Pl
at
el
et

di
so
rd
er
s

IT
P

Ag
e-
re
la
te
d

NA
CB
C

Sn
=
hi
gh

NA
An
tip
la
te
le
t
Ab

(r
ar
el
y
ne
ed
ed
)

e1360 FROM THE AMERICAN ACADEMY OF PEDIATRICS



EVALUATING FOR SUSPECTED CHILD ABUSE: CONDITIONS THAT PREDISPOSE TO BLEEDING 593

functioning but decreased von Wille-
brand antigen (VWAg), resulting in low
levels of both VWAg and VWF activity.
Type 1 VWD has a wide range of
bleeding severity and variable pene-
tration among members of the same
family. Type 2 VWD subtypes are
characterized by abnormally func-
tioning von Willebrand molecules and
variable bleeding severity. Type 3 VWD
presents with absence of VWF and
a very low but detectable factor VIII
level. The bleeding in type 3 VWD can
be quite severe and can also include
hemarthroses resulting from low
factor VIII levels (Table 3).35

ICH has very rarely been reported in
association with VWD. A single case
series detailed 4 episodes of ICH
thought to have occurred spontane-
ously in patients with no previous
history of VWD. Patient ages ranged
from 18 to 65 years of age.37 There was
an additional report of ICH in a new-
born child with type 3 VWD and si-
multaneous sinovenous thrombosis.38

One case report implicated type 1
VWD as a possible cause of subdural
hematoma and retinal hemorrhages39;
however, the laboratory findings in
that case report did not meet the di-
agnostic criteria for definitive VWD,40

and child abuse was not completely
investigated, because no repeat skel-
etal survey was performed. Large
mass-effect ICH associated with minor
trauma in children with VWD outside
of the typical age range for abusive
head injury has been reported.41,42

The extreme rarity of this pre-
sentation and the questions sur-
rounding the validity of VWD causing
ICH in some cases, indicate that VWD
is not a typical cause of ICH.

The platelet function analyzer (PFA-100
[Siemens Healthcare Diagnostics,
Tarrytown, NY]) has been proposed as
a screening test for VWD, and results
are often abnormal in patients who are
known to have the disorder and have

VWF levels <30%. It is superior to the
bleeding time because of ease of
testing but does not test for blood
vessel integrity and is affected by
medications, platelet count, and he-
matocrit. The bleeding time is not
recommended for bleeding disorder
screening because of poor test char-
acteristics and the invasive nature of
the test.43 The utility of the PFA-100 as
a screening tool for VWD has not been
established with population studies. It
can be a useful tool as a preliminary
screen for VWD or a platelet function
defect, but if the result is normal and
clinical suspicion remains high, other
specific testing for these disorders
should be obtained. Abnormal results
of the PFA-100 test should also prompt
further testing as well.35,40,44,45 It is
important to realize that the PFA-100
is not a diagnostic test for bleeding
disorders but rather acts as a quick
screen in situations in which more
specific testing is unavailable or will
be delayed. If access to specific test-
ing is available, it might be rational to
skip the PFA-100. Specific testing con-
sists of VWAg, VW activity (also re-
ferred to as ristocetin cofactor by
some laboratories), factor VIII activity,
and often, von Willebrand multimer
analysis. Some practitioners also in-
clude ristocetin-induced platelet ag-
glutination and/or a collagen-binding
assay. Contributing to the difficulty of
diagnosis, particularly for type 1 VWD,
VWF levels increase in response to
stress, pregnancy, and inflammation
and exhibit significant variability
within an individual. In addition, some
patients’ test results will fall below
the lower limits of normal but above
the current upper diagnostic cutoff
(31% to 50%), creating a diagnostic
dilemma.35 Because of these issues
and the lack of a single diagnostic
test, the diagnosis of VWD might re-
quire repeated testing and is best
accomplished by a pediatric hematol-
ogist.TA
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Acquired von Willebrand syndrome is
a rare phenomenon in pediatrics that
can be associated with a number of
clinical disorders, such as vascular
anomalies, Wilms tumor and other
cancers, cardiovascular lesions, hy-
pothyroidism, lymphoproliferative or
myeloproliferative disorders, storage
disorders, autoimmune illnesses,
monoclonal gammopathies, and certain
medications. It has been estimated to
occur at a prevalence of 0.04% to 0.13%
in the general population, although the
rate in pediatrics may be lower.46 It is
usually caused by autoimmune clear-
ance or inhibition of VWF, increased
shear stress causing consumption of
VWF, or adsorption of VWF to cell sur-
faces. Laboratory tests used to diagnose
acquired VWD are the same as those
used to diagnose the congenital disor-
der. The addition of the von Willebrand
propeptide can help to distinguish
between the 2 entities.46

Factor VII Deficiency

Factor VII deficiency is the only plasma
coagulation factor deficiency in which
the prothrombin time (PT) alone is
prolonged. The incidence is estimated
as 1 in 300 000 to 1 in 500 000. To date,
more than 150 cases have been
reported. A quantitative factor VII de-
termination by standard factor assay
methods provides a definitive di-
agnosis. Homozygous patients usually
have less than 10 U/dL of factor VII.
Heterozygous patients have factor VII
levels between 40 and 60 U/dL and
might represent single or double
heterozygous abnormalities. It is very
important to use age and gestational-
related normal ranges, because factor
VII is naturally low at birth.47

ICH has been reported in 4.0% to 6.5%
of patients with factor VII deficiency
and usually occurs in those with se-
vere disease (<1% factor activity),
both spontaneously and as a result of

trauma.48,49 Central nervous system
(CNS) bleeding was reported in 4.4%
of factor VII–deficient patients as
a presenting symptom in 1 registry
and was found to occur in subjects
younger than 6 months.49 Bleeding
symptoms can be extremely variable,
and individuals can have minimal
bleeding despite very low levels of
factor VII. Using the most recent se-
verity grading system, all patients
with CNS bleeding have severe dis-
ease by definition.50 Intracranial
bleeding in these patients has been
recorded as intraparenchymal, in-
traventricular, subdural, and tentorial,
often accompanied with overlying
cephalohematoma and usually occur-
ring soon after birth.48,51,52

It is also important to rule out ac-
quired factor VII deficiency as a result
of vitamin K deficiency, liver disease, or
consumptive coagulopathy. Although in
these conditions, one would expect

TABLE 2 VWD Variants

Test Type 1 Type 2A Type 2B PT-VWD Type 2N Type 2M Type 3

VWF:Ag Low Low Low Low Low Low Absent
VWF:Act Low VWF:Act/VWF:Ag <0.5 Low Low Low VWF:Act/VWF:Ag <0.5 Absent
FVIII Low Nl Nl Nl Low Nl Absent
RIPA Nl Low Nl Nl Nl Low Absent
RIPA-LD Absent Absent Increased Increased Absent Absent Absent
Frequency 70%–80% 10%–12% 3%–5% 0%–1% 1%–2% 1%–2% 1%–3%
Multimers Nl Small Small Small Nl Nl Absent

FVIII, factor VIII activity; Nl, normal; PT-VWD, platelet-type pseudo VWD; RIPA, ristocetin-induced platelet aggregation; RIPA-LD, low-dose ristocetin-induced platelet aggregation; VWF:Act, VWF
activity; VWF:Ag, VWF antigen. Reprinted with permission from Nichols WL, Hultin MB, James AH, et al. von Willebrand disease (VWD): evidence-based diagnosis and management guidelines,
the National Heart, Lung, and Blood Institute (NHLBI) Expert Panel Reports (USA). Haemophilia. 2008;14(2):191.

TABLE 3 Common Bleeding Symptoms of Healthy Individuals and Patients With VWD

Symptoms Healthy Individuals
(n = 500; n = 341;
n = 88; n = 60), %

All Types of VWD
(n = 264;

n = 1885),%

Type 1 VWD
(n = 42;

n = 671), %

Type 2 VWD
(n = 497), %

Type 3 VWD
(n = 66;

n = 385), %

Epistaxis 4.6–22.7 38.1–62.5 53–61 63 66–77
Menorrhagia 23.0–68.4 47–60 32 32 56–69
Bleeding after dental extraction 4.8–41.9 28.6–51.5 17–31 39 53–70
Ecchymoses 11.8–50.0 49.2–50.4 50 NR NR
Bleeding from minor cuts
and abrasions

0.2–33.3 36 36 40 50

Gingival bleeding 7.4–47.1 26.1–34.8 29–31 35 56
Postoperative bleeding 1.4–28.2 19.5–28 20–47 23 41
Hemarthrosis 0–14.9 6.3–8.3 2–3 4 37–45
Gastrointestinal tract bleeding 0.6–27.7 14 5 8 20

NR, not reported. Reprinted with permission from Nichols WL, Hultin MB, James AH, et al. von Willebrand disease (VWD): evidence-based diagnosis and management guidelines, the
National Heart, Lung, and Blood Institute (NHLBI) Expert Panel Reports (USA). Haemophilia. 2008;14(2):186.
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more extensive coagulopathy, pro-
longation of the PT is often the only
finding in the early stages of these
disorders because of the short half-life
of factor VII.

Factor XI Deficiency

Factor XI deficiency (also termed he-
mophilia C) has an estimated fre-
quency in the general population of 1
in 100 000.53,54 Factor XI deficiency
occurs more frequently in the Ashkenazi
Jewish population; approximately
0.2% of Ashkenazi Jewish people are
homozygous and 11.0% are heterozy-
gous for this disorder.55

Bleeding in factor XI deficiency tends to
be mild and associated with trauma or
surgery. Bleeding symptoms often
cannot be predicted by the factor level.
Serious spontaneous hemorrhage is
uncommon, even in individuals with
very low factor levels.56 There was 1
report of subarachnoid hemorrhage
in a 53-year-old man with previously
undiagnosed factor XI deficiency. This
patient was also found to have cere-
bral aneurysms.57

Laboratory screening tests reveal
a prolonged aPTT and normal PT,
though the aPTT can be normal in
heterozygous patients with mild de-
ficiency. Other screening test results
are normal. The specific assay for
factor XI is the definitive test for this
deficiency. In homozygous individuals,
factor XI activity ranges from <1 U/dL
up to 10 U/dL. Severe deficiency is
defined as <15 U/dL.58 It is important
to compare results with age-matched
norms, because healthy ranges in
infants are lower than those in
adults.59

Factor XIII Deficiency

Factor XIII acts to covalently cross-link
and stabilize fibrin. Because the PT
and aPTT measure the production of
fibrin from fibrinogen and the action
of factor XIII is subsequent to the

formation of fibrin, these tests are
normal in factor XIII deficiency and
therefore cannot be used to screen for
this disorder. The clot solubility test,
which is the most commonly used test
to screen for factor XIII deficiency, is
abnormal only in very severe defi-
ciencies of factor XIII, typically with
factor XIII activities <3% of normal.
This is the level most experts believe
is necessary to cause spontaneous
bleeding. A quantitative test for factor
XIII exists.60,61

Deficiency of factor XIII is rare, oc-
curring in only approximately 1 in 2 to
5 million people. However, intracranial
bleeding is a common manifestation of
this disorder, occurring in up to one-
third of those with the deficiency.60,62

Bleeding has been reported in sub-
dural, intraparenchymal, and epidural
locations, although because most
registries and case reports have not
specified the location of ICH, it is likely
that it has occurred in more disparate
sites. ICH has been reported to occur
occasionally in patients with factor
levels >3%, and therefore, the di-
agnosis can be missed if only the clot
solubility test is used.63–65 Other mani-
festations of factor XIII deficiency are
umbilical cord bleeding, muscle hema-
tomas, and postoperative bleeding.62

Other Factor Deficiencies (Factors
II, V, Combined V and VIII, and X)

Prothrombin (Factor II) Deficiency

Homozygous prothrombin deficiency
occurs at an estimated prevalence of 1
in 1 to 2 million. The most common
bleeding presentation in homozygous
and heterozygous patients is bleeding
involving the skin and mucous mem-
branes. In the North American Rare
Bleeding Disorders Registry (NARBDR),
11% of the subjects with factor II de-
ficiency suffered a CNS complication
(which included both ICH and ischemic
stroke). In subjects with factor II levels
<0.01 U/mL, the rate of ICH was 20%.66

Little description of these hemor-
rhages exists, although case reports
have described subdural and epidural
hematomas.67–69 Homozygous patients
can also present with surgical or
trauma-induced bleeding.70 Hemarthro-
ses occurred in 42%, and gastrointes-
tinal bleeding in 12% of homozygous
subjects in one registry.71 Acquired
prothrombin deficiency can occur with
vitamin K deficiency, liver disease,
warfarin therapy, or overdose or in the
setting of connective tissue disorders
with accompanying lupus anticoagu-
lant.70

The degree to which the PT and aPTT
are prolonged varies from patient to
patient, from a few seconds in some
patients to more than 60 seconds
in others, and occasionally, these
screening results can be in the normal
range.47,71 The diagnosis is estab-
lished with a factor assay for func-
tional prothrombin (FII), along with
immunologic tests for antigen levels if
necessary.

Factor V Deficiency

Factor V deficiency is estimated to
occur in 1 in 1 million people. Both
homozygous and heterozygous patients
with factor V deficiency typically have
bleeding symptoms. Bleeding in ho-
mozygous patients tends to be spon-
taneous and occurs in the skin and
mucous membranes, joints and mus-
cles, genitourinary tract, gastrointes-
tinal tract, and CNS. In the NARBDR,
8% of homozygous patients presented
with intracranial bleeding.66 Intrauterine
subdural hematomas have been
reported, as have spontaneous intra-
parenchymal hemorrhages.72,73 Fifty-
percent of heterozygous patients
also had bleeding. Skin and mucous
membrane bleeding were the most
common manifestations, and none
experienced ICH.66

Factor V can also be low in some
platelet disorders, because it is also

PEDIATRICS Volume 131, Number 4, April 2013 e1363

FROM THE AMERICAN ACADEMY OF PEDIATRICS



596 SECTION 4/2013 POLICIES

present in platelet α granules. In ad-
dition, acquired factor V deficiency
can occur in patients with rheuma-
tologic disorders or malignancies,
patients using antimicrobial agents,
or patients using topical bovine
thrombin because of antibodies to
factor V.74

In factor V deficiency, the PT and aPTT
are both prolonged. Abnormal bleed-
ing time or positive PFA-100 result is
reported in approximately one-third
of patients, perhaps related to a de-
ficiency of factor V in platelet α
granules.53 Other screening test re-
sults are normal. Definitive diagnosis
requires a factor V assay.

Combined Factor V and Factor VIII
Deficiency

Combined deficiency of factor V and
factor VIII is rare, occurring in 1 in 1
million people, with higher frequency
in populations in which consanguinity
is more common. In this syndrome,
factor V and factor VIII levels (both
antigen and activity) range from 5% to
30% of normal.47,75 Bleeding is usually
mild to moderate. Patients typically
have easy bruising, epistaxis, and gum
bleeding, as well as bleeding after
trauma or surgery. Menorrhagia and
postpartum bleeding in affected
women have also been reported.
Hemarthrosis can also occur. In-
tracranial bleeding is rare but has
been reported in 1 patient of 46
reported in the 2 largest registries of
this disorder (27 and 19 subjects, re-
spectively).76,77

Combined deficiency of factor V and
factor VIII is passed down in an
autosomal-recessive fashion and is
attributable to a mutation of a protein
of the endoplasmic reticulum–Golgi
intermediate compartment (ERGIC 53)
encoded by the LMAN1 gene. This
protein has been shown to be impor-
tant in facilitating protein transport
from the endoplasmic reticulum to

the Golgi apparatus. The decrease in
factors V and VIII is, thus, attributable
to defective intracellular transport
and secretion unique to these 2 co-
agulation factors.47 The PT and aPTT
are prolonged in this disorder, with
the prolongation of aPTT out of pro-
portion to that of the PT.

Factor X Deficiency

The prevalence of factor X deficiency is
1 in 1 million in the general population
and more common in populations
with higher rates of consanguinity.47

It is passed down in an autosomal-
recessive pattern. As many as 1 in
500 people might be carriers of the
disorder.78 More severe deficiency
would be expected to present earlier
in life. Heterozygous cases might be
identified incidentally by laboratory
tests performed preoperatively or for
another purpose.79

In the NARBDR, most bleeding symp-
toms in factor X deficiency were mu-
cocutaneous, including easy bruising,
followed by musculoskeletal bleeding.
Intracranial bleeding occurred in 15%
of the homozygous cohort, of which
54% had a factor X level <0.01 U/ mL.
This cohort had the highest rate of ICH
in the study, compared with other
rare bleeding disorders. No heterozy-
gous subjects experienced ICH.66 Se-
verely affected patients also present
in the neonatal period with bleeding
at circumcision, umbilical stump
bleeding, or gastrointestinal hemor-
rhage.78 The Greifswald factor X de-
ficiency registry, which enrolls
patients from Europe and Latin
America, showed ICH in 21% of its
cohort. ICH was reported only in
patients who were homozygous and
compound heterozygous.80

Severe liver disease can result in de-
ficiency of all liver-produced factors,
including factor X. Acquired factor X
deficiency can also occur with amy-
loidosis, cancer, myeloma, infection,

and use of sodium valproate. Acquired
inhibitors to factor X have also been
reported in association with upper
respiratory infections and burns and
usually present with active bleeding
from multiple body sites.78,80 Because
of the frequency of the associated
diseases, acquired factor X deficiency
is actually fairly common. Although
the overall rate is unknown, this dis-
order has been reported in up to 5%
of patients with amyloidosis.78 There-
fore, diagnosis of inherited factor X
deficiency in the face of concomitant
medical diagnoses should be made
carefully and ideally with the assis-
tance of a pediatric hematologist.

Both the PT and aPTT are usually
prolonged and correct with a 1:1 mix
with normal plasma; however, with 2
types of mutations, the PT is prolonged
and the aPTT is normal, whereas the
opposite is true in another variant.81

The Russell viper venom test is usually
prolonged, although it can be normal
in some variants.53 A factor X assay is
the definitive test, although it is im-
portant to compare results with nor-
mal levels for age and exclude vitamin
K deficiency before confirming the di-
agnosis.

Vitamin K Deficiency

Vitamin K is required to complete the
posttranslational alteration of factors
II, VII, IX, and X and proteins C and S. In
the absence of vitamin K, precursor
proteins are synthesized by hepatic
cells, but because γ-carboxyglutamic
acid residues are absent, the calcium-
binding sites are nonfunctional. De-
ficiency of vitamin K results in induced
functional deficiencies of all of these
proteins. If the level of functional
proteins falls below 30 U/dL, bleeding
symptoms can result, and the PT and/
or the aPTT will be prolonged.82

Vitamin K deficiency bleeding (VKDB) is
most often seen in newborn infants in
the first days of life (in infants who do
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not receive vitamin K at birth). Because
their livers are still immature, syn-
thesis of the vitamin K–dependent
factors in newborn infants is 30% to
50% of adult levels. Almost all neo-
nates are vitamin K deficient as a re-
sult of poor placental transmission of
maternal vitamin K and the lack of
colonization of the colon by vitamin K–
producing bacteria in the neonate,
although not all infants will go on to
have VKDB without prophylaxis.

VKDB is divided into 3 subtypes: early,
classic, and late. Early VKDB occurs
primarily in infants of mothers who
have been on a vitamin K–blocking
medication, such as anticonvulsants,
and usually occurs within hours to the
first week of life. Classic-onset VKDB
occurs between the first week and
first month of life and is largely pre-
vented by prophylactic vitamin K ad-
ministration at birth. Late VKDB
occurs from the first month to 3
months after birth.83 This deficiency is
more prevalent in breastfed babies,
because human milk contains less
vitamin K than does cow milk. It can
be precipitated by acquired or in-
herited gastrointestinal tract disease.
Infants with liver disease might also
be susceptible.

Manifestations of VKDB are bleeding in
the skin or from mucosal surfaces,
bleeding from circumcision, general-
ized ecchymoses, large intramuscular
hemorrhages, and ICH. Although VKDB
is rare in countries that provide pro-
phylaxis, more than 50% of infants with
late VKDB will present with ICH.82 VKDB
is prevented in the United States by
encouraging administration of vitamin
K to all newborn infants. Although
most states have laws that require
administration, some do not. Admin-
istration of oral vitamin K prophylaxis
reduces the incidence of late VKDB
from 4.4 to 10.5/100 000 live births to
1.5 to 6.4/100 000 live births.83 In-
tramuscular vitamin K prophylaxis

prevents almost all cases of late VKDB;
however, these can still occur, partic-
ularly if there is an unrecognized un-
derlying cause of vitamin K deficiency.
Secondary VKDB can occur in the
setting of hepatobiliary disease,
antimicrobial therapy, coumarol
poisoning/rat poison ingestion, biliary
atresia, and chronic diarrhea. ICH in
this setting is rare but does occur.84

Diagnosis of VKDB is the same re-
gardless of underlying cause. Labora-
tory tests show prolonged PT and
possibly aPTT for age. Specific factor
assays for factors II, VII, IX, and X are
markedly decreased. In patients who
have already received vitamin K as
treatment or transfusion of plasma,
measurement of proteins induced by
vitamin K absence can confirm the
diagnosis.82,84

Inherited combined deficiencies of vi-
tamin K–dependent proteins occur
when there is a mutation in the
γ-glutamyl carboxylase gene or the
vitamin K epoxide reductase complex.
Fewer than 30 cases have been
reported. Bleeding symptoms range
from mild to severe, and ICH has been
reported. Some patients also have
dysmorphic features or skeletal
defects.85

Defects of Fibrinogen

Abnormalities of fibrinogen can result
in complete lack of the protein (afi-
brinogenemia), decreased levels
(hypofibrinogenemia), or an abnor-
mally functioning molecule (dysfi-
brinogenemia). Clinical presentations
range from mild to severe bleeding,
and some patients have an increased
risk of thrombosis as well, depending
on the causative mutation.86,87 Fibrin-
ogen deficiencies can also be ac-
quired in other medical disorders,
such as liver disease or consumptive
coagulopathy.87

Severe disorders of fibrinogen result
in prolongation of PT and aPTT, but

milder disorders might be missed by
these screening tests. Thrombin time
tests conversion of fibrinogen to fibrin
and is more sensitive to both defi-
ciencies and abnormalities of fibrino-
gen than are PT and aPTT. Reptilase
time is similar to thrombin time, ex-
cept that it is not affected by heparin
and might help distinguish hypofi-
brinogenemia from dysfibrinogenemia
because of its slightly different
mechanism of action. One can also
measure the amount of fibrinogen
antigen through a variety of methods.87

Most patients with dysfibrinogenemia
are asymptomatic. Bleeding, when it is
present, is typically mild and triggered
by surgery or trauma, and thrombosis
can occur. The presence of a bleeding
or thrombotic phenotype is dependent
on the underlying mutation.88 One case
report of ICH and cephalhematomas
in a child with suspected dysfi-
brinogenemia has been published.
The case in that report was unique in
that the patient had a long history
of bleeding and almost undetectable
fibrinogen levels. In addition, the pa-
tient appeared to inherit his disease
in a double heterozygous-recessive
manner from consanguineous parents,
in contrast to most cases, which are
autosomal dominant in nature.89

Overall, bleeding symptoms in afi-
brinogenemia are variable and can
range from mild to life threatening. ICH
has been reported in patients with
afibrinogenemia (5% to 10% of
patients).90,91 Up to 85% of patients
present in the neonatal period with
umbilical cord bleeding.92

Defects of Fibrinolysis

Fibrinolysis refers to the breakdown of
the fibrin clot and is directed by
plasmin. Plasmin is generated from
plasminogen by the actions of plas-
minogen activators. The inhibitors of
this action are α-2 antiplasmin (AP,
also known as α-2 plasmin inhibitor

PEDIATRICS Volume 131, Number 4, April 2013 e1365

FROM THE AMERICAN ACADEMY OF PEDIATRICS



598 SECTION 4/2013 POLICIES

and plasmin inhibitor), thrombin-
activatable fibrinolysis inhibitor, and
plasminogen activator inhibitor type 1
(PAI-1). Deficiencies in AP and PAI-1
have been described, although both
are rare.93,94

Patients with PAI-1 deficiency have
been described as having mild to
moderate bleeding symptoms, such as
epistaxis, menorrhagia, and delayed
bleeding after surgery or trauma.
Spontaneous bleeding is rare. Di-
agnosis of PAI-1 deficiency can be
problematic in that the laboratory
assay used for diagnosis is inaccurate
at low levels. Normal ranges often are
reported beginning at 0, creating
a large crossover between those
patients with an abnormality in PAI-1
and healthy individuals. Only 2 of the
reported deficiencies of PAI-1 have
been correlated with an underlying
genetic defect.94 In 1 large kindred in
whom a null mutation was identified,
ICH and bleeding into joints were
reported after mild trauma.95 ICH has
been reported in 2 adults in whom the
only underlying coagulation abnormal-
ity identified was a low PAI-1 level. One
adult also had osteogenesis imperfecta
(OI).96,97

There have been approximately 40
cases of AP deficiency reported in the
literature. AP deficiency is inherited in
an autosomal-recessive pattern, al-
though heterozygous patients can also
present with bleeding. Acquired de-
ficiency has also been reported in
patients with liver disease, dissemi-
nated intravascular coagulation, and
acute promyelocytic leukemia. Homo-
zygous patients tend to have severe
bleeding similar to that seen in factor
XIII deficiency, although ICH has not
been reported. Heterozygous patients
can have bleeding in response to
trauma, surgery, or dental procedures
or can be asymptomatic.93,98 Intra-
medullary hematomas of long bones,
which can occur without a history of

trauma, are an unusual feature of
homozygous AP deficiency.99,100 Simi-
lar lesions have been seen in patients
with afibrinogenemia. A shortened
euglobulin lysis time can be used as
a screening test for AP deficiency.
Definitive diagnosis requires mea-
surement of AP antigen and activity.101

Congenital Platelet Abnormalities

Platelets interact with VWF to adhere
to sites of vessel wall injury. Sub-
sequent activation and aggregation of
platelets, which includes the release of
granular contents, leads to formation
of a platelet plug. Congenital platelet
disorders can result in fewer platelets,
abnormal function of platelets, or
a combination of the two. There is
a wide range in the presenting symp-
toms of these disorders, from mild
mucocutaneous bleeding to severe life-
threatening hemorrhage.102

The most severe and best-characterized
platelet function disorders are also the
rarest. These are the autosomal re-
cessive disorders Bernard-Soulier
syndrome (BSS) and Glanzmann
thrombasthenia (GT). BSS results
from absence or abnormal function
of the GP Ib-IX-V receptor, which is
responsible for platelet adhesion to
VWF. Patients with BSS also commonly
have mild thrombocytopenia with en-
larged platelet size. In GT, the αIIβ3
platelet integrin is abnormal or
missing, leading to impaired platelet
aggregation, but the platelet count is
normal. In both of these disorders,
significant mucocutaneous bleeding
and ICH have been reported, although
ICH is rare, occurring in only 0.3%
to 2.0% of patients with GT and
even less in those with BSS.103,104

The PFA-100 is a fairly reliable
screening mechanism for these di-
agnoses (Table 1).102,103

Less well characterized but more
common, the disorders of platelet
signaling and secretion result from

a variety of defects. Platelet activation
leads to a conformational change in
the platelet and normally results in
secretion of platelet granule contents,
which recruits other platelets to the
site of injury. Without this response,
platelets are unable to recruit other
platelets. This group of disorders
includes Quebec platelet disorder,
the MYH9-related disorders, Scott
syndrome, Hermansky-Pudlak syn-
drome, Chediak-Higashi syndrome,
and Wiskott-Aldrich syndrome. Most
bleeding with these disorders is mild
and manifests as excessive bruising or
menorrhagia. The PFA-100 does not
reliably screen for these disorders.105

More specific platelet aggregation and
secretion testing is required, and oc-
casionally, electron microscopic ex-
amination or genetic mutation testing
is necessary to confirm the di-
agnosis.102 All forms of genetic in-
heritance have been reported. Most
patients with these disorders present
with mucocutaneous bleeding mani-
festations or bleeding after surgery or
trauma. Bleeding symptoms are vari-
able and dependent on the specific
defect. Joint bleeding can occur in
some disorders. ICH has been reported
after childbirth in neonates and
trauma in older individuals. Some
platelet function disorders are part of
syndromes with associated physical
findings. Individual review of these
entities is outside of the scope of this
report.106,107 Of note, a variety of
medications can lead to platelet dys-
function (eg, nonsteroidal antiin-
flammatory drugs, sodium valproate);
therefore, a careful medication his-
tory should be obtained before di-
agnosing a congenital platelet
abnormality.108 Acquired thrombocy-
topenia, whether from medication,
immune thrombocytopenia (ITP), ma-
ternal ITP, or neonatal alloimmune
thrombocytopenia, should be readily
diagnosed on the basis of a complete
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blood cell count. The rate of ICH in
patients with idiopathic ITP is <1%.109

Vascular Disorders

Certain vascular disorders can pres-
ent with bruising or bleeding. Two
disorders that might be confused for
abuse are outlined. Discussion of all
vascular disorders is outside of the
scope of this report but can be found
elsewhere.110

Ehlers-Danlos

Ehlers-Danlos syndrome (EDS) con-
sists of a group of genetically and
clinically heterogeneous connective
tissue diseases that might be mistaken
for child abuse.111,112 The exact prev-
alence of EDS is unknown but is esti-
mated to be 1 in 5000.113 There are 6
genetic subtypes, which differ in the
underlying biochemical defect, in-
heritance pattern, and clinical symp-
toms114; however, prominent bruising
and bleeding are seen in all sub-
types.115 Mutations in collagen type I,
type III, type V, or the genes involved in
processing type I collagen result in
most EDS subtypes. The tendency to
bleed and/or bruise in EDS is caused
by an abnormal capillary structure
with deficiency of normal perivascular
collagen. Cutaneous blood vessels are
poorly supported and can rupture
when subject to shearing forces. Tests
for bleeding disorders are generally
normal, except for the Hess test,
which can be abnormal, indicating
capillary fragility.115 Clinically, the
disorder manifests itself with easy
bruising, bleeding gums, prolonged
bleeding after surgical procedures,
and menorrhagia. When evaluating
children with possible abusive find-
ings, pediatricians should assess for
the typical signs of EDS. Skin hyper-
extensibility describes skin that
extends easily and snaps back after
release and is best tested at the volar
surface of the forearm.115 Widened,
thin scarring often occurs at knees,

shins, elbows, and the forehead.115

Joint hypermobility is also often seen.

The vascular type of EDS, also known
as EDS type IV, particularly might
be confused with child abuse.111

The precise prevalence is not known
but has been estimated to be 1 in
250 000.116,117 Both autosomal-recessive
and -dominant inheritance patterns,
as well as sporadic mutations, have
been described.118 The clinical di-
agnosis is made on the basis of 4
criteria: easy bruising; skin with visi-
ble veins; characteristic facial fea-
tures; and rupture of arteries, uterus,
or intestines.114 The diagnosis is con-
firmed by the demonstration that
cultured fibroblasts synthesize ab-
normal type III procollagen molecules
or by the identification of a mutation
in the gene for type III procollagen
(COL3A1).119 Excessive bruising is the
most common presentation, but other
severe complications, such as spon-
taneous rupture of the bowel and
hemorrhagic pneumothorax, can oc-
cur. Vascular ruptures, including renal
or splenic arteries, aneurysmal rup-
ture, or stroke can also occur. ICH,
including subdural hemorrhage, has
only very rarely been described, and
findings would likely not be confused
with those commonly seen in inflicted
head injury.118,120 Severe complica-
tions are rare in childhood.116 Joint
hypermobility is often limited to the
small joints of the hands. Skin hy-
permobility is typically not present,
but the skin is often translucent,
showing a visible venous pattern.121,122

The characteristic facial appearance
includes prominent eyes, pinched
nose, small lips, hollow cheeks, and
lobeless ears.117,121

If clinical suspicion exists, the di-
agnosis of most subtypes of EDS can
be evaluated with biochemical and
molecular analysis. Cultured skin
fibroblasts can be used for gel elec-
trophoresis of collagen types I, III,

and V. For the vascular subtype (EDS
type IV), biochemical analysis of type III
procollagen identifies more than 95%
of patients, whereas molecular
screening of the COL3A1 gene identi-
fies up to 99% of mutations.117,119

OI

OI is a heterogeneous group of dis-
eases characterized by bone fragility,
dentinogenesis imperfecta, and adult
hearing loss.123 OI has been associ-
ated with easy bruising and ICH after
minimal or no trauma.124,125 Bleeding
diathesis in OI is thought to occur as
a result of platelet dysfunction and
capillary fragility.126,127

Inheritance is generally autosomal-
dominant, but autosomal-recessive
inheritance and new mutations are
known to occur. Most cases are the
result of mutations in COL1A1 and
COL1A2. At least 8 types of OI are
known to exist, and the prevalence is
approximated at 1 in 15 000 to 1 in
20 000.128,129

Testing for OI by using DNA sequencing
or collagen analysis is available. Sen-
sitivities and specificities vary
depending on the type of OI, but ap-
proximately 90% of individuals with OI
types I, II, III, and IV (but none with OI
types V, VI, VII, or VIII) have an identi-
fiable mutation in either COL1A1 or
COL1A2.125 Rare case reports have at-
tributed multiple varieties of ICH, in-
cluding subdural hematomas in
children, to OI.130–134 Additionally, 3
cases of relatively minor retinal
hemorrhages coupled with subdural
hematomas have been reported after
trivial trauma in patients with OI type
1.124 Despite these case reports, OI is
a rare condition, and the occurrence
of subdural hematomas and/or retinal
hemorrhages attributable to OI is ex-
ceedingly rare.

Despite the reported associations of
OI with easy bruising, no large-scale
studies have characterized the
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frequency and nature of bruising in
children with OI or compared these
patterns to nonabused children with-
out OI or abused children. In children
with bruises only, in the absence of
other clinical indicators of OI, such as
short stature, blue sclera, wormian or
demineralized bones, or family history,
it is generally not necessary to rule out
OI via collagen or DNA testing.

Unsupported Hypotheses

Many alternative hypotheses have
been proposed to explain bruising or
bleeding concerning for abuse that are
not supported by scientific evidence. It
is outside of the scope of this report
to discuss all hypotheses of this na-
ture. Two of the more common are
intracranial findings concerning for
abuse caused by the effects of vac-
cines or by intracranial thrombosis.

Vaccines Mimicking Abusive Head
Trauma

Some have proposed that vaccines
cause findings that might be confused
with abusive head trauma.135–137 The
hypothesized mechanism is a combina-
tion of ascorbate (vitamin C) depletion
and foreign protein in vaccines causing
a high histamine level, which then
leads to capillary fragility and venous
bleeding. No scientific evidence exists
to support the hypothesis that immu-
nizations cause findings that might be
confused with inflicted trauma.

Intracranial Venous Thrombosis
Mimicking Abusive Head Trauma

The incidence of intracranial venous
thrombosis in children is estimated to
be 0.67 cases per 100 000 children per
year.138 Of these, approximately 28%
involve hemorrhagic venous in-
farction; thus, the incidence of hem-
orrhagic venous infarction is 0.19
cases per 100 000 children per year.138

Common congenital associations in-
clude factor V Leiden, prothrom-
bin gene mutation, protein C or S

deficiency, and antithrombin de-
ficiency. Other causes include infec-
tions (eg, otitis media, mastoiditis,
sinusitis), dehydration, and trauma.
Affected infants typically present with
seizures and diffuse neurologic
signs.138 No studies have systemati-
cally compared characteristics of ICH
resulting from intracranial thrombo-
sis with characteristics of ICH
resulting from trauma. A single study
evaluating nontraumatic intracranial
venous thrombosis detected no sub-
dural hematoma in the study pop-
ulation (n = 36).139 Additionally,
bleeding from intracranial thrombosis
has a typical appearance on magnetic
resonance imaging, including local-
ized bleeding near the thrombus,
typically in an intraparenchymal dis-
tribution. This appearance is in con-
trast to the typical presenting
features of deceleration head trauma,
including thin-film subdural hemor-
rhages involving the interhemispheric
region and the cerebral convexities.22

If there is concern for intracranial
thrombosis, magnetic resonance ve-
nography is the test of choice. Given
the significant difference in appearance
of ICH as a result of intracranial venous
thrombosis in comparison with ICH from
deceleration trauma, confusion between
the 2 conditions should not exist.

INTERPRETATION OF TESTS

It should be noted that aPTT can be
falsely prolonged in certain conditions,
such as in the presence of a lupus
anticoagulant, or can be prolonged
and not indicate a true bleeding dis-
order, such as in factor XII deficiency
or other contact factor deficiencies. In
addition, patients who suffer a trau-
matic brain injury often have a transient
coagulopathy that does not reflect an
underlying congenital disorder.140,141 It
should also be noted that coagulation
tests are very sensitive to specimen
handling and should be performed in

laboratories experienced with these
assays. Inappropriate handling com-
monly leads to false-positive results.

Patients who have sustained sig-
nificant trauma also might receive
transfusions of blood products. Fresh-
frozen plasma (FFP) is prepared by
separating the liquid portion of blood
from the cellular portion after the
collection of whole blood or by col-
lecting the liquid portion of blood by
using apheresis technique. By defini-
tion, each milliliter of FFP contains 1
unit of all normal coagulation factors
and inhibitors of coagulation, but in
general, 10 to 20 mL/kg will raise
factor levels only by 15% to 25%.142

Cryoprecipitate is prepared by thaw-
ing FFP and refreezing the precipitate.
It contains high concentrations of fi-
brinogen, factor VIII, VWF, and factor
XIII. Each coagulation factor has a dif-
ferent half-life (Table 4). Therefore, the
administration of FFP or cryoprecipitate
will affect the investigation for a co-
agulation factor deficiency differently
depending on the factor being mea-
sured.

FREQUENCY OF THE CONDITION
AND MEDICAL PROBABILITY

Specific data regarding the prevalence
of bleeding disorders within the pop-
ulation of children with ICH or sub-
dural hemorrhage are not available;
however, there are data on the fre-
quency of ICH as a result of specific
bleeding disorders. If the prevalence of
a condition and the frequency of a par-
ticular presentation of that condition
are known, a physician can construct
the probability of that specific condition
(bleeding disorder) resulting in the
specific presentation (ICH):

PðBÞ ¼ PrevðAÞ× PrevðBjAÞ;

where B is ICH attributable to condition
A, P is probability, and Prev is prevalence.

For example, factor XIII deficiency
is extremely rare, occurring at an
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upper limit estimated population
prevalence of 1 in 2 million; however,
it can present with isolated in-
tracranial bleeding in up to one-third
of cases.59 The estimated probability
that factor XIII deficiency will cause an
ICH in a person in the population at
large is:

ðPrevalence  of   factor  XIII  deficiencyÞ
× ðPrevalence  of   ICH  in  factor  XIII  deficiencyÞ
ð1=2 millionÞ× ð1=3Þ ¼ 1=6 million

Table 5 contains probabilities for
congenital bleeding disorders to
cause ICHs in the population at large.

No calculation was made in situations
in which no reliable estimates of
prevalence of the condition or fre-
quency of ICH exist. The most liberal
prevalence and frequency numbers
were used, so as to provide the upper
limits of probability.

CONCLUSIONS

In cases of suspected abuse involving
bruising and/or bleeding, physicians
must consider the possibility of coa-
gulopathies causing or contributing to
the findings. In many cases, the pos-
sible coagulopathies can be effectively
evaluated by a thorough history and
physical examination, and possibly by
the specific nature of the child’s find-
ings; however, in some cases, a labo-
ratory evaluation for coagulopathies
might be necessary. The diagnosis of
a bleeding disorder does not auto-
matically rule out the presence of
nonaccidental trauma. Because of the
chronic nature of their disease, chil-
dren with bleeding disorders may be
at higher risk of abuse.143

Limited evidence exists comparing
bruising and bleeding in children with

coagulopathies with child victims of
abuse. Conducting such studies would
be difficult, given the overall rarity of
coagulopathies; however, large data-
bases exist for rare hematologic con-
ditions, and modification of these
databases to include factors, such as
location of bruising or location/
character of ICH, which would assist
in discriminating between bleeding
disorders and abuse, would be benefi-
cial. In the absence of such data,
physicians must use existing data,
including epidemiologic and clinical
factors, in their decision-making pro-
cess.
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TABLE 4 Half-Lives of Coagulation Factors

Factor Half-Life Postinfusion, h

Fibrinogen 96–150
II 60
V 24
VII 4–6
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IX 22
X 35
XI 60
XIII 144–300
VWF 8–12

Reprinted with permission from Goodnight S, Hathaway
W. Disorders of Hemostasis and Thrombosis: A Clinical
Guide. 2nd ed. New York, NY: McGraw-Hill Professional;
2001:497.

TABLE 5 Probabilities for Congenital Coagulopathies to Cause ICHa

Condition Prevalence of Condition,
Upper Limits

Prevalence of ICH,
Upper Limits

Probabilityb

VWD 1/1000 Extremely rare Low
Factor II deficiency 1/1 million 11% 1/10 million
Factor V deficiency 1/1 million 8% of homozygotes 1/10 million

homozygotes
Combined factors V and

VIII deficiency
1/1 million 2% 1/50 million

Factor VII deficiency 1/300 000 4%–6.5% 1/5 million
Factor VIII deficiency 1/5000 males 5%–12% 1/50 000 males
Factor IX deficiency 1/20 000 males 5%–12% 1/200 000 males
Factor X deficiency 1/1 million 21% 1/5 million
Factor XI deficiency 1/100 000 Extremely rare Low
Factor XIII deficiency 1/2 million 33% 1/6 million
AP deficiency 40 cases reported Not reported Low
PAI-1 deficiency Extremely rare Common Low
Afibrinogenemia 1/500 000 10% 1/5 million
Dysfibrinogenemia 1/1 million Single case report Low
a The probability of having a specific bleeding disorder increases in the setting of a family history of that specific named
bleeding disorder or if the patient is from an ethnicity in which a specific bleeding disorder is more common (eg,
Ashkenazi Jewish people and factor XI deficiency).
b
“Probability” indicates the probability that an individual in the general population would have the following specific

coagulopathy causing an ICH.
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Abuse

abstract
Bruising or bleeding in a child can raise the concern for child abuse.
Assessing whether the findings are the result of trauma and/or
whether the child has a bleeding disorder is critical. Many bleeding
disorders are rare, and not every child with bruising/bleeding concern-
ing for abuse requires an evaluation for bleeding disorders. In some
instances, however, bleeding disorders can present in a manner sim-
ilar to child abuse. The history and clinical evaluation can be used to
determine the necessity of an evaluation for a possible bleeding dis-
order, and prevalence and known clinical presentations of individual
bleeding disorders can be used to guide the extent of the laboratory
testing. This clinical report provides guidance to pediatricians and
other clinicians regarding the evaluation for bleeding disorders when
child abuse is suspected. Pediatrics 2013;131:e1314–e1322

INTRODUCTION

Children often present for medical care with bleeding or bruising that
can raise a concern for child abuse. Most commonly, this occurs with
cutaneous bruises and intracranial hemorrhage (ICH), but other
presentations, such as hematemesis,1 hematochezia,2 and oronasal
bleeding can be caused by child abuse and/or bleeding disorders.3–7

When bleeding or bruising is suspicious for child abuse, careful
consideration of medical and other causes is warranted. The in-
appropriate diagnosis of child abuse could occur,8–10 potentially
resulting in the removal of a child from a home and/or the potential
prosecution of an innocent person. Conversely, attributing an abusive
injury to medical causes or accidental injury puts a child at risk for
future abuse and possible death.11 Laboratory evaluations should be
conducted with the understanding that the presence of a bleeding
disorder does not rule out abuse as the etiology for bruising or
bleeding.9 Similarly, the presence of a history of trauma (accidental or
nonaccidental) does not exclude the presence of a bleeding disorder
or other medical condition. This clinical report provides guidance to
pediatricians and other clinicians regarding the evaluation for
bleeding disorders when child abuse is suspected (Fig 1).
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ASSESSING THE NEED FOR
A LABORATORY EVALUATION FOR
BLEEDING DISORDERS

The age and developmental capa-
bilities of the child, history of trauma,
the location and pattern of bruising,
and, in the case of ICH, findings on
neuroimaging should be considered
when assessing children with bruising/
bleeding for possible abuse.12–18 Addi-
tionally, a medical history of symptoms
suggestive of a bleeding disorder, such
as significant bleeding after a circum-
cision or other surgery, epistaxis,
bleeding from the umbilical stump, or

excessive bleeding after dental proce-
dures, increases the possibility of
a bleeding disorder. Family history of
a specific bleeding disorder or ethnic-
ity of a population with higher rates
of a certain bleeding disorder (eg,
Amish) might necessitate testing for
that condition. The child’s medications
should be documented, because cer-
tain drugs can affect the results of
some tests that might be used to
detect bleeding disorders, such as
the platelet function analyzer (PFA-
100; Siemens Healthcare Diagnostics,
Tarrytown, NY) and platelet aggrega-
tion testing. Caregivers might state

that their child “bruises easily.” These
statements are difficult to assess dur-
ing an evaluation for possible abuse,
as they can be a sign of a bleeding
disorder, a reflection of the child’s
(fair) skin tone, or a fabrication to
mask abuse. Children who are verbal
and capable of providing a history
should be interviewed away from po-
tential offending caregivers, if possible.
A thorough physical examination
should include an evaluation of areas
of bruising that have higher specificity
for abuse,14 such as the buttocks, ears,
and genitals.

Any bleeding disorder can cause cu-
taneous bruising, and sometimes this
bruising can be mild, can appear in
locations that are considered suspi-
cious for abuse,19 and can appear at
any age. Given the extreme rarity of
some bleeding disorders, it is not
reasonable to perform extensive lab-
oratory testing for bleeding disorders
in every child. In some cases, the
constellation of findings, taken in
conjunction with the clinical history
and physical examination, can be so
strongly consistent with an abusive
injury that further laboratory in-
vestigation for medical conditions is
not warranted. For instance, a child
with a patterned slap mark who
describes being hit with an open hand
does not require a laboratory evalua-
tion for a bleeding disorder.

In addition to bleeding disorders, the
possibility of other medical causes of
easy bruising or bleeding, such as
Ehlers-Danlos syndrome, scurvy, can-
cer and other infiltrative disorders,
glutaric aciduria, and arteriovenous
malformations, should be assessed,
as should a history of use of any
medications or alternative therapies
that may increase bleeding/bruising.
Comprehensive descriptions of medi-
cal conditions that could be confused
with child abuse and alternative
therapies that may predispose to

FIGURE 1
Recommended pathway for evaluation of possible bleeding disorders when child abuse is suspected.
VWF, von Willebrand factor.
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bleeding/bruising are beyond the scope
of this report and can be found else-
where.20,21 Results of the history, re-
view of systems, physical examination,
and, in the case of ICH, neuroimaging
are generally adequate to exclude
these conditions. When there are con-
cerns that a medical condition might
be the cause of bruising or bleeding,
the evaluation for the conditions in
question should occur simultaneously
with the evaluation for abuse.

Bruising

In the absence of independently wit-
nessed accidental trauma or a known
medical cause, any bruising in a non-
mobile child is highly concerning for
abuse and necessitates an evalua-
tion for child abuse.12–15 Additionally,
bruising in a young infant could also
be the first presentation of a bleeding
disorder.19 As such, a simultaneous
evaluation for bleeding disorders is
recommended in these cases. In mo-
bile children, the locations and pat-
terns of the bruising can be used to
assess for the possibility of abuse
(Table 1).

In cases of bruising, the assessment of
the need for an evaluation for bleeding
disorders should focus on the following:

� the specific history offered to ex-
plain the bruising;

� the nature and location of bruis-
ing; and

� mobility and developmental status
of the child.

The following factors generally exclude
the need for an evaluation for
a bleeding disorder:

� the caregivers’ description of
trauma sufficiently explains the
bruising;

� the child or an independent wit-
ness is able to provide a history
of abuse or nonabusive trauma
that explains the bruising; or

� abusive object or hand-patterned
bruising is present.

The injury history offered by care-
givers might be purposefully mis-
leading if the caregivers have caused
the bruising by abusive means.

In nonmobile infants, bleeding dis-
orders can present with bruising or
petechiae in sites of normal handling
or pressure. Examples of this include
the following:

� petechiae at clothing line pressure
sites;

� bruising at sites of object pres-
sure, such as in the pattern and
location of infant seat fasteners;
and

� excessive diffuse bleeding if the
child has a severe bleeding disor-
der.

Absence of these examples does not
rule out a bleeding disorder; however,
their presence might increase the
probability of a bleeding disorder.

ICH

Excepting obvious known trauma, ICH
in a nonmobile child is highly con-
cerning for child abuse. Children can

suffer ICH, such as a small subdural or
an epidural hematoma underlying
a site of impact, from a short fall;
however, short falls rarely result in
significant brain injury.16 Birth trauma
and some medical conditions can also
result in ICH in infants. Consultation
with a child abuse pediatrician should
be considered in complex or con-
cerning cases.

No studies have systematically com-
pared the presentation, clinical find-
ings, patterns of ICH, or presence of
retinal hemorrhages found in children
with bleeding disorders with those
found in children in whom abusive
head trauma is diagnosed. However,
bleeding disorders can cause ICH in
any part of the cranial contents, and
up to 12% of children and young adults
with bleeding disorders have had
ICH at some time.22,23 Children with
ICH concerning for abuse require an
evaluation for bleeding disorders.
Exceptions to required evaluation can
include the following:

� Independently witnessed or verifi-
able trauma (abusive or nonabu-
sive),

� Other findings consistent with
abuse, such as fractures, burns,
or internal abdominal trauma.

Other Bleeding Symptoms

Children with conditions such as
hematemesis, hematochezia, or oro-
nasal bleeding as presenting symp-
toms should be evaluated on a case-
by-case basis for possible abuse,
particularly child abuse in a medical
setting. Medical conditions and/or
child abuse can cause these findings.

BLEEDING DISORDERS AND
EXTENT OF EVALUATION

Bleeding disorders that can produce
patterns of bruising or bleeding that
mimic abuse include coagulation fac-
tor deficiencies/abnormalities, fibrinolytic

TABLE 1 Suspicion of Child Abuse in
Ambulatory Children on the Basis
of Characteristics of Bruises14,15,17

Less Suspicious
for Child Abuse

More Suspicious
for Child Abuse

Forehead Location
Under chin Face
Elbows Ears
Lower arms Neck
Hips Upper arms
Shins Trunk
Ankles Hands

Genitalia
Buttocks
Anterior, medial thighs

Pattern
Slap or hand marks
Object marks
Bite marks
Bruises in clusters
Multiple bruises of

uniform shape
Large cumulative size

of bruising
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defects, defects of fibrinogen, and
platelet disorders. Table 2 contains
a listing of the most common bleeding
disorders in children and character-
istics of potential testing strategies
for each disorder. Most factor defi-
ciencies can be detected by the pro-
thrombin time (PT) and activated
partial thromboplastin time (aPTT);
however, von Willebrand disease
(VWD) and factor XIII deficiency are
not reliably detected by these screen-
ing tests. Additionally, mild deficiencies
in factor VIII or factor IX (mild hemo-
philia) might not cause abnormalities
in the aPTT but might still result in
significant bleeding, including ICH,
particularly after mild trauma. Fibri-
nolytic defects can cause significant
bleeding/bruising but are extremely
rare and require specific testing.
Defects of fibrinogen are also rare
and can be detected by the fibrinogen
concentration and thrombin time.

The prevalence of mild platelet dis-
orders is unknown, and testing for
mild platelet disorders is challenging.
The most common clinical pre-
sentations include bruising and mu-
cocutaneous bleeding. The prevalence
of ICH in mild platelet disorders is
unknown but is likely to be low. Platelet
aggregation testing, best performed
by a pediatric hematologist, requires
a relatively large volume of blood, and
interpretation of the test result
requires a specialist.25 A PFA-100 can
screen for many platelet function
disorders, including more severe
types, such as Bernard Soulier syn-
drome and Glanzmann thrombasthe-
nia, as well as many types of VWD.
However, the PFA-100 is not an ef-
fective screen for some types of VWD
and milder platelet abnormalities.
Individual patient characteristics,
such as hematocrit, platelet count,
pregnancy, age, multisystem trauma,
sepsis, and medications, can affect
the results of the PFA-100. Accurate

diagnosis often requires additional
testing, such as specific von Wille-
brand testing or platelet aggregation;
therefore, many centers have de-
creased or ceased use of the PFA-
100.25,26 Assessment of the results of
a PFA-100 and the need for further
testing are best accomplished in
consultation with a pediatric hema-
tologist.

Vitamin K Deficiency

Vitamin K deficiency in infants can
result in bleeding in the skin or from
mucosal surfaces from circumcision,
generalized ecchymoses, large in-
tramuscular hemorrhages, or ICH.
Because of the widespread provision
of vitamin K at birth, vitamin K de-
ficiency bleeding (VKDB) is rare;
however, not all states require vitamin
K to be administered at birth, and
some medical conditions predispose
to VKDB.24 In VKDB, there is a pro-
longed PT and possibly aPTT for age. In
patients who have already received
vitamin K, fresh-frozen plasma, or
specific factor replacement as treat-
ment, measurement of proteins in-
duced by vitamin K absence can
confirm the diagnosis.27,28

Coagulation Tests in Cases of
Bruising

The initial screening panel in a patient
who presents with bruising eval-
uates for conditions with a known
prevalence more common than 1 per
500 000 people, including idiopathic
thrombocytopenic purpura, all factor
deficiencies (except factor XIII de-
ficiency), and VWD (Fig 1). It does not
evaluate for extremely rare con-
ditions, including factor XIII deficiency,
defects of fibrinogen, and fibrinolytic
defects. This strategy also does not
screen for extremely rare platelet
disorders, such as Glanzmann throm-
basthenia, and more common but
relatively more difficult to detect

platelet disorders, such as platelet
storage pool disorders. If test results
are abnormal or expanded/detailed
testing is necessary or preferred,
consultation with a pediatric hema-
tologist is recommended.

In many circumstances, children with
bruising that is suspicious for abuse
may be removed from a potentially
dangerous setting where the abuse
likely occurred. A thorough physi-
cal examination performed in the
weeks after removal that reveals
minimal bruising and/or bruising only
in locations of common accidental
bruises is supportive of abuse as the
cause of the original suspicious
bruising. Each case must be evaluated
individually, however, considering the
totality of findings, and with the un-
derstanding that the need for safety
must be balanced with the emotional
trauma of removing a child from his or
her home. Bleeding disorders are
generally permanent conditions that
do not result in abatement after
a change in caregivers. One exception
to this is immune thrombocytopenia
(ITP), which is a transient, often self-
resolving bleeding disorder. Screen-
ing for ITP (platelet count) is necessary
at the time of presentation with
bruises.

Determining the Need for a Test:
The Medical Probability

Specific data regarding the prevalence
of bleeding disorders in the population
of children with ICH or subdural he-
matoma is not available. However,
there are data regarding the proba-
bility of specific bleeding disorders to
cause ICH. If the prevalence of a con-
dition and the frequency of a particu-
lar presentation of that condition are
known, a physician can construct the
probability of that specific condition
(bleeding disorder) resulting in the
specific presentation (ICH). The pres-
ence of “classic” bleeding symptoms,
such as bleeding after circumcision,
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umbilical stump bleeding, joint hem-
orrhage, and excessive soft tissue
bleeding, increase the probability for
a bleeding disorder; however, these
findings are neither sensitive nor
specific for bleeding disorders.

Coagulation Tests in the Setting of
ICH

For bleeding disorders that cause ICH,
the prevalence of the bleeding disor-
der and the prevalence of ICH in
patients with each specific bleeding
disorder can be used to construct the
probability of the specific bleeding
disorder to cause ICH (Table 3). Some
probabilities are so low as to pre-
clude calculation. Testing for these
conditions is likely not useful. Mild
hemophilia, which might be missed if
only an aPTT test is ordered, can be
detected by measuring specific levels
of factor VIII and factor IX. Mild he-
mophilia can result in ICH, particularly
after mild trauma, and because of the
relatively high prevalence of the con-
dition, the probability of mild factor
VIII deficiency causing or contribut-
ing to ICH is 1 in 280 000 males. In
populations with a high prevalence
of factor XI deficiency, such as the
Ashkenazi Jewish population, it might be
reasonable to measure factor XI level.

Clinical and historical information can
be used to determine the need for
testing in children with isolated ICH
concerning for abuse (Fig 1). The ini-
tial testing panel for ICH evaluates for
conditions for which the probability
for the condition resulting in ICH is
greater than 1 per 5 million. The panel
includes testing for most factor defi-
ciencies and afibrinogenemia. This
screening panel does not test for
factor XIII deficiency, VWD, fibrinolytic
defects, hypofibrinogenemia, and dys-
fibrinogenemia. These conditions ei-
ther have not been associated with
ICH or they are so rarely the cause of
ICH that testing for the conditions is

not reasonable. Additionally, the initial
screening panel evaluates for dis-
seminated intravascular coagulation
(DIC). Because DIC can cause any type
of bruising/bleeding, including ICH,
the finding of DIC in the context of
suspected child abuse could signifi-
cantly change the clinical approach to
a patient. In children with DIC and
bleeding symptoms as the only finding
concerning for abuse, consideration
must be given to the multitude of
primary causes of DIC, including
trauma, sepsis, and primary bleeding
disorders, among many others.

Many children with ICH suspicious for
abuse, if they survive, are placed in safe
settings after hospital discharge. In
these cases, testing for bleeding dis-
orders can be deferred to a later date,
with the exception of ITP. If blood
products have been given to the patient,
as can happen in severe ICH, the de-
finitive evaluation for bleeding dis-
orders should be postponed until the
transfused blood components are no
longer in the patient’s system (Table 4).
Assistance from a pediatric hematolo-
gist should be considered in address-
ing the possibility of factor deficiencies
after a transfusion has occurred.

Many aspects of bleeding disorders
are under investigation, and thus,
changes in the understanding of the
prevalence and severity of certain
bleeding symptoms related to these
disorders should be expected. For
example, although hemophilia A and B
are X-linked diseases and, therefore,
typically thought to affect only male
individuals, 25% to 50% of female
carriers of hemophilia report excess
bleeding; therefore, measurement of
factor VIII and IX levels in female
patients should be considered.29 In
addition, the population prevalence
and/or clinical effects of mild platelet
function disorders continue to be studied.
In a patient with mucocutaneous symp-
toms, particularly if petechiae areTA

BL
E
2

Co
nt
in
ue
d

Co
nd
iti
on

Fr
eq
ue
nc
y

In
he
ri
ta
nc
e

Sc
re
en
in
g
Te
st
s

Sn
an
d
Sp
,%

PP
V
an
d
NP
V,
%

Co
nfi
rm

at
or
y
Te
st

Be
rn
ar
d
So
ul
ie
r
sy
nd
ro
m
e

Ra
re

AR
PF
A-
10
0

Sn
=
10
0

NA
Pl
at
el
et

ag
gr
eg
at
io
n
te
st
in
g
Fl
ow

cy
to
m
et
ry

Pl
at
el
et

re
le
as
e/
st
or
ag
e
di
so
rd
er
s

Un
kn
ow

n,
m
or
e
co
m
m
on

th
an

ot
he
r
pl
at
el
et

fu
nc
tio
n
di
so
rd
er
s

va
ri
ab
le

PF
A-
10
0

Sn
=
27
–
50

NA
Pl
at
el
et

ag
gr
eg
at
io
n
an
d
se
cr
et
io
n

El
ec
tr
on

m
ic
ro
sc
op
y

M
ol
ec
ul
ar

an
d
cy
to
ge
ne
tic

te
st
in
g

AD
,a
ut
os
om

al
do
m
in
an
t;
AR
,a
ut
os
om

al
re
ce
ss
iv
e;
CB
C,
co
m
pl
et
e
bl
oo
d
ce
ll
(c
ou
nt
);
NA
,n
ot

av
ai
la
bl
e
or

no
t
ap
pl
ic
ab
le
;N
PV
,n
eg
at
iv
e
pr
ed
ic
tiv
e
va
lu
e;
PA
I-1
,p
la
sm

in
og
en

ac
tiv
at
or

in
hi
bi
to
r-
1;
PP
V,
po
si
tiv
e
pr
ed
ic
tiv
e
va
lu
e;
RV
V,
Ru
ss
el
lv
ip
er

ve
no
m

(t
es
t)
;S

n,
se
ns
iti
vi
ty
;S

p,
sp
ec
ifi
ci
ty
;V
W
,v
on

W
ill
eb
ra
nd
;V
W
Ag
,v
on

W
ill
eb
ra
nd

an
tig
en
;V
W
F,
vo
n
W
ill
eb
ra
nd

fa
ct
or

Ab
,a
nt
ib
od
y.

a
Va
lu
es

de
ri
ve
d
fr
om

da
ta

be
fo
re

20
08

Na
tio
na
l
In
st
itu
te
s
of

He
al
th

Co
ns
en
su
s
gu
id
el
in
es
.S

n
an
d
Sp

us
in
g
cu
rr
en
t
di
ag
no
st
ic
cu
to
ffs

un
kn
ow

n
bu
t
w
ou
ld

be
ex
pe
ct
ed

to
ha
ve

hi
gh
er

Sp
w
ith

lo
w
er

Sn
.

b
M
ay

be
re
as
on
ab
le

to
pr
oc
ee
d
di
re
ct
ly
to

di
ag
no
st
ic
te
st
in
g
de
pe
nd
in
g
on

av
ai
la
bi
lit
y.
Se
e
ac
co
m
pa
ny
in
g
te
ch
ni
ca
l
re
po
rt

fo
r
de
ta
ile
d
di
sc
us
si
on
.24

PEDIATRICS Volume 131, Number 4, April 2013 e1319

FROM THE AMERICAN ACADEMY OF PEDIATRICS



EVALUATION FOR BLEEDING DISORDERS IN SUSPECTED CHILD ABUSE 615

present, platelet aggregation testing
should be considered.25 Finally, be-
cause von Willebrand factor is an
acute phase reactant, its levels can
vary in response to clinical status,
resulting in falsely elevated results.
Many times, testing must be repeated
up to 3 times to ensure reliable
results.30 If significant concern for
VWD exists, consultation with a pedi-
atric hematologist is suggested.

When Testing Indicates a Possible
Bleeding Disorder in the Context of
an Abuse Evaluation

Positive laboratory test results require
further evaluation for the possibility of
false-positive results and/or the ne-

cessity for further testing. Pro-
longation of the PTand aPTT because of
parenchymal damage has been noted
in abusive head trauma and should not
automatically be interpreted as evi-
dence of a primary bleeding disor-
der.31 Additionally, consideration must
be given to the likelihood of a preex-
isting bleeding disorder as the pri-
mary cause of a child’s bleeding/
bruising. For example, given the rela-
tively high prevalence of VWD, it is
inevitable that some children with
VWD will be abused and present with
bleeding/bruising symptoms. Deter-
mining the causative factor in these
situations is challenging. Bruising is
a common finding in VWD. If a child
has test results consistent with VWD
and bruising concerning for abuse,
a short-term change in home setting
may be considered, understanding
the cautions needed when using this
approach. Only a few case reports
have attributed ICH to VWD. Most
reported ICH in children with VWD
would not be confused with typical
abusive ICH.32–34 Given the rarity of
ICH in VWD, particularly spontaneous
ICH, testing consistent with VWD does
not mean that ICH is definitively at-
tributable to VWD, and abuse must
still be considered.

Interpretation of Tests

It should be noted that the aPTT can be
falsely prolonged in certain circum-
stances, such as in the presence of
a lupus anticoagulant, or can be pro-
longed and might not indicate a true
bleeding disorder, such as in factor XII
deficiency or other contact factor
deficiencies. In addition, patients who
experience a traumatic brain injury
often have a transient coagulopathy
that does not reflect an underlying
congenital disorder.31,35 Coagulation
tests are very sensitive to specimen
handling and should be performed in
laboratories experienced with these
assays. Inappropriate handling com-
monly leads to false-positive results.

CONCLUSIONS

Children who present with bleeding
and bruising symptoms that are con-
cerning for abuse require careful
evaluation for the potential of bleeding
disorders as a cause. No single panel
of tests rules out every possible
bleeding disorder. Given the rarity of
most bleeding disorders and the
possible presence of specific clinical
factors that decrease the likelihood of
a bleeding disorder causing a child’s
findings, in many situations, exten-
sive laboratory evaluation is not

TABLE 3 Probabilities for Congenital Coagulopathies Causing ICHa

Condition Prevalence of Condition,
Upper Limits

Prevalence of ICH, Upper Limits Probabilityb

VWD 1/1000 Extremely rare Low
Factor II deficiency 1/1 million 11% 1/10 million
Factor V deficiency 1/1 million 8% of homozygotes 1/10 million homozygotes
Combined factors V and VIII deficiencies 1/1 million 2% 1/50 million
Factor VII deficiency 1/300 000 4%–6.5% 1/5 million
Factor VIII deficiency 1/5000 males 5%–12% 1/50 000 males
Factor IX deficiency 1/20 000 males 5%–12% 1/200 000 males
Factor X deficiency 1/1 million 21% 1/5 million
Factor XI deficiency 1/100 000 Extremely rare Low
Factor XIII deficiency 1/2 million 33% 1/6 million
α-2 antiplasmin deficiency 40 cases reported Not reported Low
Plasminogen activator inhibitor-1 deficiency Extremely rare Common Low
Afibrinogenemia 1/500 000 10% 1/5 million
Dysfibrinogenemia 1/1 million Single case report Low
a The probability of having a specific bleeding disorder increases in the setting of a family history of that specific named bleeding disorder or if the patient is from an ethnicity in which
a specific bleeding disorder is more common (eg, Ashkenazi Jewish people and factor XI deficiency).
b
“Probability” indicates the probability that an individual in the general population would have the following specific coagulopathy causing an ICH.

TABLE 4 Half-Lives of Coagulation Factors

Factor Half-Life Postinfusion, h

Fibrinogen 96–150
II 60
V 24
VII 4–6
VIII 11–12
IX 22
X 35
XI 60
XIII 144–300
VWF 8–12

VWF, von Willebrand factor.
Reprinted with permission from Goodnight S, Hathaway
W. Disorders of Hemostasis and Thrombosis: A Clinical
Guide. 2nd ed. New York, NY: McGraw-Hill Professional;
2001:497.
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necessary. If a laboratory evaluation is
conducted, tests should be chosen on
the basis of the prevalence of the
condition, patient and family history,
ease of testing, blood volume required
for testing, and, in the case of ICH,
probability of a bleeding disorder
causing ICH. Further consultation with
a pediatric hematologist is recom-
mended if specific, expanded testing
is necessary, if preliminary testing
suggests the presence of a bleeding
disorder, if testing to rule out a spe-
cific bleeding disorder is needed, or if
testing for very rare conditions is
preferred.

GUIDANCE FOR PEDIATRICIANS

In children who have bruising or
bleeding that is suspicious for abuse,

1. Complete medical, trauma, and
family histories and a thorough
physical examination are critical
tools in evaluating for the possibil-
ity of abuse or medical conditions
that predispose to bleeding/bruis-
ing.

2. In each case, careful considera-
tion of the possibility of a medical
condition causing the bleeding/
bruising is essential. Specific ele-
ments of the history and character-
istics of the bleeding/bruising can
be used to determine the need for
a laboratory evaluation for bleed-
ing disorders.

3. If the evaluation indicates a need
for laboratory testing for bleeding
disorders, initial testing is focused

on the prevalence of the condition
and potential of each specific con-
dition to cause the specific findings
in a given child (Fig 1).

4. Laboratory testing suggestive or in-
dicating the presence of a bleed-
ing disorder does not eliminate
abuse from consideration. In chil-
dren with bruising and laboratory
testing suggestive of a bleeding
disorder, a follow-up evaluation af-
ter a change in home setting can
provide valuable information re-
garding the likelihood of a bleeding
disorder causing the concerning
findings.

5. Children with ICH often receive
blood product transfusions. It is
suggested that screening for bleed-
ing disorders in these patients be
delayed until elimination of the
transfused blood clotting elements.

6. The discovery of new information
regarding condition prevalence,
laboratory testing, and clinical pre-
sentations of bleeding disorders
is to be expected. Close collabora-
tion with a pediatric hematologist
is necessary to ensure the most
current evaluation and testing
methods.
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The Evaluation of Children in the Primary Care Setting
When Sexual Abuse Is Suspected

abstract
This clinical report updates a 2005 report from the American Academy
of Pediatrics on the evaluation of sexual abuse in children. The medical
assessment of suspected child sexual abuse should include obtaining
a history, performing a physical examination, and obtaining appropri-
ate laboratory tests. The role of the physician includes determining the
need to report suspected sexual abuse; assessing the physical, emo-
tional, and behavioral consequences of sexual abuse; providing infor-
mation to parents about how to support their child; and coordinating
with other professionals to provide comprehensive treatment and
follow-up of children exposed to child sexual abuse. Pediatrics
2013;132:e558–e567

INTRODUCTION

Sexual abuse of children and adolescents is a common problem that is
potentially damaging to their long-term physical and psychological
health. The Fourth National Incidence Study on Child Abuse and Ne-
glect1 estimated that in 2006, 1.8 children per 1000 (or a total of
135 300 children) were victims of sexual abuse. Other national studies
have found that 5% to 25% of adults reported being sexually abused
as children, depending on the population studied and the methods
used to define sexual abuse.2–7 Pediatricians are likely to care for
sexually abused children in their practices, even though many victims
wait years before telling anyone about their abuse.8,9 More than half
of sexually abused children do not disclose their abuse until they are
adults.10

A history of childhood sexual abuse can have lifelong deleterious
effects on a child’s physical and mental health. Sexual abuse increases
the risk of developing posttraumatic stress disorder, anxiety disorder,
depression,11,12 low self-esteem,13 and social phobias.14 Children ex-
posed to sexual abuse are more likely to need hospitalization for
mental illness.15 Adult survivors of child sexual abuse are more likely
to become victims of intimate partner violence and sexual assault.16,17

They are at higher risk of developing obesity,18 sexual problems,19

irritable bowel syndrome,20 fibromyalgia,21 and sexually transmitted
infections (STIs), including infection with the human immunodefi-
ciency virus (HIV).22,23 They use more medical services as adults than
those without a history of child sexual abuse21,24 and are more likely
to develop addictions to tobacco, drugs, and alcohol.25–27
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In summary, child sexual abuse occurs
commonly and can have lifelong effects
on victims’ physical and mental health.
When the issue of possible sexual
abuse is raised in the clinical setting, it
is important for pediatricians to know
how to respond to and evaluate the
child, when to refer the child for
evaluation by other professionals,
when to report the case to the ap-
propriate investigative agency, and
how to counsel parents to decrease
the long-term deleterious effects of
the abuse. This clinical report
updates an American Academy of Pe-
diatrics (AAP) report from 2005 titled
“The Evaluation of Sexual Abuse in
Children.”28

RESPONDING TO A PARENT’S
CONCERN ABOUT POSSIBLE
SEXUAL ABUSE

When a parent brings up the possi-
bility of sexual abuse of his or her
child, the pediatrician should imme-
diately exclude the child from the
discussion. Children (particularly young
children) might be influenced by hear-
ing their parents’ concerns about
abuse. Sometimes parents are over-
concerned about normal childhood
sexual behavior.29 In those cases,
reassuring and educating the parents
will probably assuage their fears.
Parents’ overconcern could be related
to their own adverse experiences in
childhood, and in such cases, a more
in-depth assessment to assist the
parent is needed. Occasionally, parents
might have concerns about possible
sexual abuse because of relationship
issues that arise between caregivers.
Many of these concerns are raised in
good faith but ultimately unfounded.
Notwithstanding these caveats, every
concern about possible sexual abuse
should be approached objectively,
thoughtfully, and with an open mind.

The pediatrician faces many chal-
lenges in evaluating possible sexual

abuse to determine which cases
warrant an immediate intervention in
the office and which cases warrant
reporting to investigative agencies or
referral for evaluation by other pro-
fessionals. In all these cases, the pe-
diatrician should carefully document
the parent’s concerns, take a detailed
history of the nature of the child’s
disclosure from the parents’ per-
spective, ask what questions the par-
ent used in eliciting the disclosure,
and document a complete medical
history, social history, and review of
systems for urogenital and behavioral
problems. It is important to note in
the record the source of the in-
formation documented in the medical
record. For example, be sure to say,
“Mother tells me that the child said . . .,”
rather than writing, “The child said. . . .”

Often, a child will present to the pe-
diatrician after direct disclosure to
another person regarding sexual
abuse. Less commonly, a child presents
to the pediatrician with an abnormal
genital or anal examination, preg-
nancy, an STI, or sexual abuse wit-
nessed by a third party or by discovery
of sexually graphic images or videos in
the possession of a potential perpe-
trator. The general pediatrician’s re-
sponse depends on what resources
are available in the community. Many
communities and regions have spe-
cialized clinics or child advocacy
centers where children can be re-
ferred when concerns of sexual abuse
arise. In areas without these resour-
ces, the general pediatrician is often
the most knowledgeable professional
in the community regarding the eval-
uation and interviewing of children. If
pediatricians find that their regions
do not offer specialized abuse-related
services (eg, child advocacy centers
or hospital-based child protection
programs), it is important for them to
educate themselves about childhood
genital and anal examinations and

about how to interview children to get
enough information to make appro-
priate decisions about reporting to
child protective service agencies, re-
ferring to counseling facilities, or re-
ferring to pediatric clinics specializing
in abuse evaluations. The AAP offers
a variety of educational materials on
child abuse to physicians, including
a comprehensive CD-ROM,30 textbooks
on child abuse,31,32 and educational
offerings at the National Conference
and Exhibition.

Whenever the issue of possible child
sexual abuse arises in the office set-
ting, 5 important issues should be
addressed.

1. The child’s safety. Is the child safe
to go home? Is the child at immi-
nent risk of additional harm if sent
back to an environment where
a possible perpetrator has access
to the child? Is the child likely to be
harmed or punished for disclosing
abuse? Is there concern that the
child might be coerced or intimi-
dated to recant the disclosure? If
any of these questions are an-
swered “yes” or “maybe,” this is
a child protection emergency, and
the appropriate authorities (child
protective services or law enforce-
ment) should be contacted imme-
diately.

2. Reporting to child protection au-
thorities. If the child is not at im-
minent risk, the pediatrician should
decide whether child protective
services should be contacted about
the allegation. It is important to re-
member that in every state, and in
all provinces and territories in Can-
ada, it is mandated that professio-
nals report suspected child abuse
and neglect to the appropriate gov-
ernment agency (child protective
services or police agencies, includ-
ing tribal agencies). Studies have
shown that some pediatricians are
hesitant to involve outside agencies,
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even if they strongly suspect abuse
has occurred.33 Pediatricians worry
about the intrusion of agencies into
family life, the risk of the child be-
ing separated from the parents, or
the possibility that the family will
leave the practice if reported to
a child protection agency. Some
pediatricians have experienced neg-
ative interactions with child protec-
tion agencies, which could make
them distrustful of an agency’s re-
sponse and its effect on the family.34

Some physicians might overesti-
mate their ability to manage the
situation within their practice.
Physicians should not let these
concerns act as barriers to pro-
tecting a child. In the United States,
physicians are protected against
liability for reporting a reasonable
suspicion of child abuse and ne-
glect if the report is made in good
faith. This is also the case in many
other jurisdictions, but because
laws can vary, it is important for
physicians to be familiar with the
laws that pertain to their practice.
Still, the safety of the child should
take precedence over the physi-
cian’s fear of lawsuits.

One problem lies in the definition of
suspected. If a parent is going
through a contentious divorce and
the child is having symptoms of anx-
iety and depression, should abuse
be suspected? If a child is sexually
acting out with peers, should abuse
be suspected? Each pediatrician will
need to consider the facts of the
individual case when making the
decision to report suspected child
abuse while bearing in mind the
statutory requirements for report-
ing suspected abuse in his or her
state. The threshold for reporting is
low. The pediatrician should report
when there is a reasonable suspi-
cion that the child was abused. The
child protective services agency

then has the responsibility to conduct
a thorough investigation to determi-
ne whether abuse has occurred.

3. The child’s mental health. In ev-
ery case, the patient should be as-
sessed for possible mental health
problems, and if any are identified,
appropriate emergency mental health
care should be sought. The initial
disclosure of abuse can be ex-
tremely stressful for a young per-
son. It is important to consider the
possibility that symptoms of depres-
sion and posttraumatic stress disor-
der might already have developed.
The family might be angry at the
child because the disclosure has in-
troduced stress into the family or
because the threatened loss of a
family member could result in finan-
cial insecurity. A disclosure of sexual
abuse is perhaps one of the most
explosive events that can occur in
a family.

4. The need for a physical examina-
tion. If sexual abuse is suspected,
a thorough examination should be
performed to rule out injury, par-
ticularly if a child is reporting gen-
ital or anal pain or bleeding. If the
abuse occurred in the distant past
and the asymptomatic child is go-
ing to be referred to a specialty
center for medical evaluation, ex-
amination might be deferred. If
the child reports dysuria, a urinaly-
sis is indicated. Rarely, acute sex-
ual assault can cause severe
genital or anal injury that can lead
to excessive blood loss (a medical
emergency).

5. The need for forensic evidence
collection. Children who have
had recent sexual contact involving
the exchange of bodily fluids should
be immediately referred to a spe-
cialized clinic or emergency de-
partment capable of collecting
evidence using a forensic evidence
kit.35 Many states recommend that

forensic evidence be collected if
less than 72 hours have passed
since the assault. Some states re-
quire evidence kits to be per-
formed as late as 96 hours after
assault. Some evidence supports
limiting collection of forensic evi-
dence in prepubertal children to
those who present within 24 hours
after assault.36,37 As more laborato-
ries use DNA testing to analyze fo-
rensic specimens, however, the
time for collection of useful foren-
sic evidence might be extended
beyond the current 72-hour stan-
dard.38,39 Pediatricians should fa-
miliarize themselves with the
relevant policies of the jurisdiction
in which they practice. The referral
center also should be capable of
evaluating the child for the appro-
priateness of antiretroviral HIV
prophylaxis,40 postexposure pro-
phylaxis for STIs,41 and pregnancy
prophylaxis. HIV and pregnancy
prophylaxis should be given as
soon after the sexual contact as
possible and are not recommended
more than 72 hours after contact.

INTERVIEWING CHILDREN ABOUT
POSSIBLE SEXUAL ABUSE

Depending on the community services
available, the pediatrician should be
prepared to conduct a basic interview
with a verbal child about an abuse
experience. Often, this is necessary to
make the appropriate decision about
referral to another facility or to report
to child protective services. Several
fundamental guidelines inform this
process.

1. If the child spontaneously dis-
closes abuse, it is important that
the person hearing the disclosure
respond by telling the child it is
okay to talk about it with adults. If
the child begins to make a disclo-
sure and the physician says, “I’m
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not the person you should tell this
to,” the child might be hesitant to
disclose at another time.

2. The child should be separated
from the parent for the interview
if at all possible. Parents can sub-
tly or not-so-subtly influence the
child’s statements. Separation
from the parent is particularly im-
portant if the parent is a suspected
perpetrator or is supportive of the
suspected perpetrator, to prevent
the child from feeling intimidated
or threatened. The parent will later
be present for the examination if
that is the child’s preference.

3. If the pediatrician has not already
established a relationship with
the patient, some time should be
spent talking about nonthreaten-
ing issues, such as school, friends,
or pets. It is difficult for a child to
be asked painful or embarrass-
ing questions without first feel-
ing safe and supported by the
adult asking the questions.

4. Pediatricians should tell children
that it is their job as doctors to
keep children healthy and that it
is okay for children to talk about
difficult or uncomfortable sub-
jects with their doctors.

5. The pediatrician should not ask
leading or suggestive questions.
It is important to begin with
open-ended, general questions
about the child’s likes and dislikes
or about the people in the child’s
family. Then ask about things the
child is worried or confused
about, or about things that have
happened to the child that have
been unpleasant or stressful. A
question should never suggest
an answer. Examples of open-
ended questions include the fol-
lowing:

“Is anything bothering you?”

“Tell me why you’re here today.”

“Do you think he would want you to tell
me what happened?”

Examples of incorrect questions are
as follows:
“Who touched your privates?”

“I know that Uncle Joe hurt you; tell me
about it.”

6. Developmentally appropriate lan-
guage should be used with the
child. The terms and concepts un-
derstood by a 12-year-old are very
different from those understood
by a 4-year-old. Be aware of the
terms the child uses for the gen-
italia and anus. The parents
should be asked in advance which
terms the family uses for private
parts and bathroom activities.

7. Any descriptions of abuse given
by the child should be recorded
word for word (using quotation
marks) in the medical record, us-
ing the child’s own language, and
should be attributed to the child.
When practical, the response
should be recorded together with
the question. For example, “When
asked why she was not wearing
underwear, the patient answered
that . . .” or “Without my asking,
the child stated that. . . .” Careful
notes should be taken during the
interview. Video or audio record-
ing of the interview is not needed
unless this is part of the pediatri-
cian’s regular practice.

8. The child should not be urged or
coerced to talk about abuse. The
child should be allowed to talk
about it if he or she wants to,
but there should never be an ex-
pectation that the child must dis-
close to the professional. The
child should not be rewarded
after a disclosure. (For example,
“Tell me what happened with Un-
cle Joe, and then you can go back
to your mom” is not an appropri-
ate statement.) Forcing a child
who has been abused to give a dis-
closure can be experienced by the

child as revictimization and loss
of control and can make an al-
ready painful experience worse.

9. The pediatrician should remem-
ber that this is a medical inter-
view and that he or she is
obtaining information needed to
make the appropriate diagnostic
and treatment decisions. If the
child makes an initial disclosure
to the pediatrician, it is likely that
the child will be interviewed again
by another adult professional.
Parents and children can be told
this before the interview begins.
Professionals with advanced
training in forensic interviewing
conduct a very different type of
interview than the medical inter-
view conducted in the clinical set-
ting. Although it is important to
avoid multiple interviews of the
child, in many situations the in-
terview will be a 2-stage process
in which the initial evaluator
obtains minimal facts to evaluate
the need to report to the author-
ities, and a forensic evaluator
conducts a more detailed inter-
view.

10. The pediatrician should be sup-
portive and empathic. Treat the
patient with the same respect
and caring given to all your
patients. If the child tells you
about abuse, show appropriate
concern; do not act shocked, out-
raged, or dismissive.

11. Appropriate language should be
used to interview children. Trans-
lators should be used if neces-
sary, and the child’s use of
words to describe body parts
should be understood.

12. If the pediatrician records his or
her impression of the child’s emo-
tions during the examination or
interview, these subjective im-
pressions should be identified as
such (eg, “It was my impression
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that the child seemed agitated.”).
Similarly, if an observation is made
that may bear on the truthfulness
of the history, it should be clearly
identified as separate from fact
(eg, “I noted that the child and
her mother used identical words
when answering this same ques-
tion. I therefore considered the
possibility that the answers may
have been rehearsed.”).

THE PHYSICAL EXAMINATION
WHEN SEXUAL ABUSE IS
SUSPECTED

Studies have shown that pediatricians
often have not been properly trained to
examine the genitals and anuses of
children when abuse is suspected.42

Some of the most basic knowledge,
such as the appropriate identification
of anatomic structures, has not
always been part of pediatric res-
idencies or physicians’ continuing
education.43,44 Appropriate techniques
for evaluating children’s anogenital
regions are an important part of pe-
diatric education.

When the question of sexual abuse
arises in the medical setting, the pe-
diatrician might want to consider
whether the child should be triaged to
another facility for evaluation, such as
a child advocacy center or a special-
ized abuse assessment clinic at
a children’s hospital (after consider-
ing the safety questions discussed
previously). If the pediatrician does
not think that the situation constitutes
an emergency, he or she should con-
sider referring the child for evaluation
if he or she is not confident that he or
she has the necessary examination
skills. Unnecessary multiple anogen-
ital examinations should be avoided
because they can be upsetting to
a sexually abused child. On the other
hand, routine examination of the
genitals and anus (appropriately
chaperoned)45 during well child

examinations can help patients and
parents understand that anogenital
health is as important as the health of
other parts of the body and will fa-
miliarize pediatricians with normal
anatomic structures.

The anogenital examination should be
preceded by a thorough general phys-
ical examination. Children who have
experienced one type of abuse also are
at risk for other types of abuse or
neglect. In addition, the general physi-
cal examination establishes the physi-
cian’s role and is likely to be an event
the child has previously experienced at
a physician’s office.

The nature and process of the exam-
ination should be explained to the child
in age-appropriate language before
the examination takes place. An ap-
propriate chaperone must be present.
Most children will want a same-gender
parent in the room during the exam-
ination. If a parent is not available,
a second medical professional should
be in the room to reassure the child, to
assist the examining physician, and to
act as a chaperone. A parent or caring
professional at the head of the ex-
amination table can provide support
for the child as well as reasonable
assurance and distraction during the
examination. Use of appropriate gowns
and drapes can protect the child’s
modesty and make the child feel less
vulnerable.

The examination of the genitalia and
anus does not require the use of
instruments in most cases. For girls,
separation of the labia and gentle la-
bial traction while the child is supine
with the knees bent and hips abducted
(frog-leg position) will adequately ex-
pose the genital structures. Speculum
examinations are contraindicated in
prepubertal children in the office
setting. If intravaginal trauma is sus-
pected, vaginoscopy should be per-
formed under anesthesia.

In an adolescent, an examination for
sexual abuse should follow the rec-
ommendations of the AAP regarding
intravaginal examination using a spec-
ulum.46 In many cases, a speculum
examination is not needed in the ab-
sence of signs or symptoms of genital
disease but is usually indicated after
acute vaginal sexual assault to docu-
ment injuries and to collect forensic
specimens.47 Girls should receive their
first cervical cytologic examination
(Papanicolaou test) at 21 years of age
unless there are special circum-
stances, such as immune suppression
or infection with HIV.46,48

For boys, the examination of the gen-
itals consists of inspection of the penis
and scrotum, documenting any noted
trauma or scarring and any other
abnormalities.

Examination of the anus is performed
in most cases by external inspection
with gentle traction of the buttocks to
expose the anal sphincter while the
child is supine with the knees pulled
up to the chest (cannon-ball position).
Anoscopy or a digital rectal examina-
tion is not routinely indicated.

Documenting the findings of the
anogenital examination is important.
In specialty centers, the examination
is usually documented with photo-
graphs or videos. In the pediatric
office, a detailed description of the
structures will suffice. If photographs
are taken, however, they should be
treated as a confidential part of the
medical record, and care should be
taken to label them for proper iden-
tification.

An expert committee that has written
practice standards for medical exami-
nations in child advocacy centers rec-
ommends that all examinations be
reviewed by an expert clinician.49 This
usually entails a secondary review of
photographs or videos to verify the
physical findings. If the examination
findings are deemed to be abnormal
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or consistent with trauma, pedia-
tricians also should have a secondary
review of physical findings, either by
having a clinician experienced in fo-
rensic anogenital examinations review
the photographs or by referring the
child to a center specializing in child
abuse. Studies have shown there to be
better agreement on interpretation of
examination findings when clinicians
have had extensive experience and
education in the evaluation of child
sexual abuse.50

All pediatricians should gain experi-
ence in the anogenital examination of
children and adolescents. Many con-
ditions can mimic trauma. It is im-
portant to recognize these findings
and to distinguish them from lesions
caused by child abuse.51 The Supple-
mental Appendix reviews genital and
anal conditions that can be confused
with sexual abuse.

Most sexually abused children have
normal anogenital examinations.52,53

Many types of molestation (eg, oral
genital contact or fondling) leave no
permanent scars or marks. Even
children who have been sexually
penetrated often have normal exami-
nations.53,54 Anogenital tissues heal
quickly and completely after many
types of anal or genital trauma.55,56 A
normal examination of the genitals
and anus neither confirms nor rules
out sexual abuse. This fact should be
mentioned in the assessment portion
of the record. After the examination, it
is important to reassure the child that
he or she is healthy.

TESTING FOR STIs

STIs occur infrequently in prepubertal
sexually abused children. A recent
multisite prospective study of 536
children evaluated for suspected sex-
ual abuse revealed that 8.2% of the
female children younger than 14 years
had an STI.57 Chlamydia trachomatis

infections were found in 3.1% of the
girls, and Neisseria gonorrhoeae in-
fections were found in 3.3%. Only 1 girl
tested positive for syphilis (0.3%), and
none tested positive for HIV. Five of 12
girls with genital lesions tested posi-
tive for herpes simplex virus. Five of 85
symptomatic girls (5.9%) had Tricho-
monas vaginalis identified on a wet
mount. Girls with vaginal discharge
were more likely to have an STI.

Because STIs are not common in
prepubertal children evaluated for
abuse, culturing all sites for all
organisms is not recommended if the
child is asymptomatic. Each case
should be evaluated individually for STI
risk. Factors that should lead the
physician to consider screening for STI
include the following41:

1. Child has experienced penetration
of the genitalia or anus.

2. Child has been abused by a
stranger.

3. Child has been abused by a perpe-
trator known to be infected with an
STI or at high risk of STIs (intrave-
nous drug abusers, men who have
sex with men, or people with mul-
tiple sexual partners).

4. Child has a sibling or other relative
in the household with an STI.

5. Child lives in an area with a high
rate of STI in the community.

6. Child has signs or symptoms of STIs.

7. Child has already been diagnosed
with 1 STI.

Sexually abused adolescents are at
higher risk of STIs and should be
screened for all STIs, as would any
sexually active adolescent presenting
for routine care.

Genital and anal infections with N
gonorrhoeae are rarely acquired
perinatally, and outside the newborn
period they are considered likely to be
caused by sexual abuse.58 C tracho-
matis infections in children older than

3 years also are likely to be sexually
transmitted.59 T vaginalis infection also
should raise a concern of possible
abuse.60 Herpes simplex virus and
genital warts (human papillomavirus)
can be sexually transmitted in children,
but these infections are not diagnostic
of abuse by themselves.61 HIV infections
in children who have not been exposed
to the virus perinatally, through blood
products, or by needle sticks are also
highly likely to be caused by abuse.62 In
any case of an STI in a child, a careful
investigation into risk factors and con-
tacts should be conducted, a thorough
medical and social history should be
obtained, and the child should be eval-
uated for possible sexual abuse.

The recommendations for laboratory
methods best used to detect infection
with C trachomatis and N gonor-
rhoeae in abused children are evolv-
ing. Current standards require these
organisms to be confirmed by culture
in cases of suspected sexual abuse
that involve the legal system.41 How-
ever, a recent multicenter study found
that commercially available nucleic
acid amplification tests (NAATs) are
highly sensitive and specific for these
organisms and that these tests pro-
vide “a better alternative than culture
as a forensic standard.”63 The study
also found that NAATs performed on
urine specimens worked as well as
vaginal swabs to detect infection in
both prepubertal and postpubertal
girls, obviating more invasive tests. All
positive NAAT results in this study
were confirmed by genotypic and se-
quence analysis tests, leading to
a high positive predictive value for
C trachomatis and N gonorrhoeae.

In medicolegal cases, culture-based
tests have been preferred because
of their high specificity (nearing
100%). This would make the possibility
of a false-positive result highly unlikely.
Unfortunately, culture-based tests for C
trachomatis and N gonorrhoeae are
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very insensitive. In addition, many lab-
oratories no longer offer culture-based
tests, making it impossible to screen
victims for infection using culture
methods. If laboratories do maintain
limited culture facilities, they would be
more likely to provide false results,
given limited experience with cultures.
Because NAATs provide highly sensitive
detection of organisms and their
specificity approaches that of culture,
the AAP recommends the use of NAATs
when evaluating children and adoles-
cents for genital infections with C tra-
chomatis and N gonorrhoeae.

All positive test results should be
considered presumptive evidence of
infection and, if used, should be in-
terpreted with caution. Positive results
should be confirmed using additional
tests in populations with a low prev-
alence of the infection or when a false-
positive test could have an adverse
outcome. When establishing a pro-
tocol to evaluate positive NAAT results
for N gonorrhoeae or C trachomatis,
experts in laboratory medicine and
pediatric infectious diseases should
be consulted to determine appro-
priate secondary tests. All positive
specimens in suspected abuse cases
should be retained by the laboratory
for additional testing.

Recently, various rapid antigen tests,
DNA hybridization tests, and NAATs have
been developed for Candida species,
Gardnerella vaginalis, and T vaginalis.64

These tests have not been extensively
studied in children and should not be
used at this time. Bacterial vaginosis
(the vaginosis associated with G vagi-
nalis) and genital candidiasis are not
specific indicators of sexual abuse.

By recommending the use of NAATs for
N gonorrhoeae and C trachomatis in
cases of suspected sexual abuse of
children, the AAP recognizes that
pediatricians’ first priority should be
protecting the health of children. The
pediatrician should be considered

primarily a provider of health care for
children and should prioritize ensuring
the health and well-being of their
patients rather than focusing on the
legal outcome of criminal cases. In
practice, rarely have cases of sus-
pected sexual abuse been adjudicated
on the basis of a positive test result for
an STI alone in the absence of a his-
tory, physical finding, or other confir-
matory evidence of abuse. Although
properly collected, tested, and con-
firmed laboratory specimens can aid
in the prosecution of sex offenders,
the pediatrician’s main responsibility
lies in protecting the child’s health.

The Food and Drug Administration
has not approved NAATs for the di-
agnosis of C trachomatis or N gon-
orrhoeae infections of the throat or
anus. The Food and Drug Adminis-
tration does allow laboratories to
use NAATs for testing nongenital
specimens if the individual labora-
tory undergoes internal validation
of the method used in a method
verification study. In verification
studies, positive and negative speci-
mens are compared with reference
standards or with results from a sec-
ond laboratory.65 No studies have been
published evaluating the use of
nongenital-site NAATs in prepubertal
children. However, studies in adults
have had promising results when using
some NAATs to test for rectal or pha-
ryngeal N gonorrhoeae and Chlamydia
infections in high-risk populations.66–68

At this point, the use of NAATs in chil-
dren for rectal or pharyngeal speci-
mens is not warranted until more
research is available. If used, they
should be interpreted with caution.

If diagnosed with an STI, the child
should be treated promptly. When
there is a possibility that the child has
been exposed to HIV, proper follow-up
or prophylaxis is needed. When ap-
propriate, consideration should be given

to treating the patient with emergency
contraception.

WORKING WITH FAMILIES TO
MITIGATE THE ADVERSE EFFECTS
OF SEXUAL ABUSE

When children disclose sexual abuse,
people close to them are usually
deeply affected. Parents often have
feelings of guilt for not protecting
their children68,69 and might experi-
ence intense anger at the abusers. A
child’s disclosure can exacerbate
a parent’s own feelings about his or
her adverse childhood experiences.
Previous family conflict (eg, marital
conflict, substance abuse issues)
can be aggravated. Some parents
want to sweep the disclosure under
the rug to avoid dealing with the
painful reality. Family members can
feel protective of the accused
abuser, especially if that person is
another family member. Families
should be given the following guid-
ance about how to respond to chil-
dren who disclose abuse.

1. Parents should understand that
medical professionals are required
to report suspected abuse to the
proper authorities for investigation.
It is not an option for the pediatri-
cian to keep the disclosure secret.

2. It is important for families to co-
operate with agencies investigating
the alleged abuse.

3. Studies have shown that the long-
term outcomes of children who have
experienced sexual abuse are better
if they are believed and supported
after a disclosure.11,70 The parents’
initial response to the disclosure is
important. If the parents show ex-
treme distress and become nonfunc-
tional, the child will feel less secure
and less protected. If the parents
are openly emotional and weeping,
the child might feel that he or she
has to recant or minimize the abuse
to decrease the parents’ distress.
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Parents should respond in a calm
and protective manner, assuring
the child that the abuse was not
his or her fault and that they will
do all they can to protect the child
and keep him or her safe.

4. Parents should not independently
try to question the child or accuse
the child of lying. If the child wants
to talk about the abuse experience,
the parent should listen and be
supportive, but it is not helpful to
repeatedly question the child or
force the child to describe the
abuse in detail. This type of ques-
tioning can be damaging to the le-
gal adjudication of the case.

5. Pediatricians can provide guidance
to families by recognizing the im-
portance of mental health assess-
ment after childhood trauma and
by familiarizing themselves with
mental health treatments that have
been shown to be effective in ame-
liorating the effects of abuse.71 Chil-
dren should be treated by
therapists with proper training
and experience in dealing with child
trauma. Options are available to fa-
cilitate the delivery of psychological
services to abused children through
child advocacy centers, community
mental health centers, and victims’
compensation programs.

GUIDANCE FOR PEDIATRICIANS

1. Pediatricians should understand
the mandatory child abuse report-
ing laws in their states and should
know how to make a report to the
responsible agency in their juris-
diction that investigates cases of
alleged child sexual abuse.

2. Pediatricians should recognize
that sexual abuse of children
occurs commonly, and they should
be prepared to respond appropri-
ately in their clinical practices.

3. Pediatricians should be aware of
normal, developmentally appro-
priate variations in children’s sex-
ual behaviors.29

4. Pediatricians should be aware of
community resources available to
assist in the evaluation of alleged
child abuse.

5. Pediatricians should be educated
about normal and abnormal genital
and anal anatomy in children.

6. Pediatricians should seek a second
expert opinion in cases of child
sexual abuse when the child’s anal
or genital examination is thought
to be abnormal.

7. Pediatricians should know when
and where to refer cases of acute
alleged sexual abuse or assault
that require forensic testing, pro-
phylaxis for STIs and HIV, and
emergency contraception.

8. Pediatricians should know the
importance of using nonleading,
open-ended questions if they are
asking questions about possible
abuse.

9. Pediatricians should understand
how to support children and fami-
lies when child sexual abuse is
suspected.

10. Pediatricians should be aware of
the effects of sexual abuse on child-
ren’s mental health and be able to
refer abused children to mental
health professionals who have ex-
pertise in treating child trauma.

11. Advice on protection of children
from sexual abuse should be part
of the anticipatory guidance given
to parents in the medical home.
The AAP Web site provides guid-
ance for pediatricians (http://
www.aap.org/en-us/advocacy-and-
policy/aap-health-initiatives/Medical-
Home-for-Children-and-Adolescents-
Exposed-to-Violence/Pages/Sexual-
Abuse.aspx) and for parents (http://
www.aap.org/en-us/about-the-aap/
aap-press-room/news-features-and-
safety-tips/Pages/Parent-Tips-for-
Preventing-and-Identifying-Child-
Sexual-Abuse.aspx) about preventing
child sexual abuse. In addition, the
AAP developed an educational toolkit
for “Preventing Sexual Violence”
(https://www2.aap.org/pubserv/
PSVpreview/pages/main.html).
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abstract
Recent comprehensive guidelines developed by the North American
Society for Pediatric Gastroenterology, Hepatology, and Nutrition define
the common entities of gastroesophageal reflux (GER) as the physio-
logic passage of gastric contents into the esophagus and gastroesoph-
ageal reflux disease (GERD) as reflux associated with troublesome
symptoms or complications. The ability to distinguish between GER
and GERD is increasingly important to implement best practices in
the management of acid reflux in patients across all pediatric age
groups, as children with GERD may benefit from further evaluation
and treatment, whereas conservative recommendations are the only
indicated therapy in those with uncomplicated physiologic reflux. This
clinical report endorses the rigorously developed, well-referenced
North American Society for Pediatric Gastroenterology, Hepatology,
and Nutrition guidelines and likewise emphasizes important concepts
for the general pediatrician. A key issue is distinguishing between clin-
ical manifestations of GER and GERD in term infants, children, and ado-
lescents to identify patients who can be managed with conservative
treatment by the pediatrician and to refer patients who require con-
sultation with the gastroenterologist. Accordingly, the evidence basis
presented by the guidelines for diagnostic approaches as well as treat-
ments is discussed. Lifestyle changes are emphasized as first-line ther-
apy in both GER and GERD, whereas medications are explicitly indicated
only for patients with GERD. Surgical therapies are reserved for chil-
dren with intractable symptoms or who are at risk for life-threatening
complications of GERD. Recent black box warnings from the US Food
and Drug Administration are discussed, and caution is underlined
when using promoters of gastric emptying and motility. Finally, atten-
tion is paid to increasing evidence of inappropriate prescriptions for
proton pump inhibitors in the pediatric population. Pediatrics
2013;131:e1684–e1695

INTRODUCTION

Gastroesophageal reflux (GER) occurs in more than two-thirds of
otherwise healthy infants and is the topic of discussion with pedia-
tricians at one-quarter of all routine 6-month infant visits.1,2 In addition
to seeking guidance from their pediatricians, parents often request
evaluation by pediatric medical subspecialists.3 It is, therefore, not
surprising that strongly evidence-based guidelines incorporating
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state-of-the-art approaches to the
evaluation and management of pedi-
atric GER have been welcomed by both
general pediatricians and pediatric
medical subspecialists and surgical
specialists. GER, defined as the passage
of gastric contents into the esophagus,
is distinguished from gastroesophageal
reflux disease (GERD), which includes
troublesome symptoms or complica-
tions associated with GER.4 Differen-
tiating between GER and GERD lies at
the crux of the guidelines jointly de-
veloped by the North American Soci-
ety for Pediatric Gastroenterology,
Hepatology, and Nutrition and the
European Society for Pediatric Gas-
troenterology, Hepatology, and Nutri-
tion.4 These definitions have further
been recognized as representing a
global consensus.5 Therefore, it is
important that all practitioners who
treat children with reflux-related dis-
orders are able to identify and dis-
tinguish those children with GERD,
who may benefit from further eval-
uation and treatment, from those
with simple GER, in whom conser-
vative recommendations are more
appropriate.

GER is considered a normal physio-
logic process that occurs several
times a day in healthy infants, children,
and adults. GER is generally associated
with transient relaxations of the lower
esophageal sphincter independent of
swallowing, which permits gastric
contents to enter the esophagus. Epi-
sodes of GER in healthy adults tend to
occur after meals, last less than 3
minutes, and cause few or no symp-
toms.6 Less is known about the nor-
mal physiology of GER in infants and
children, but regurgitation or spitting
up, as the most visible symptom, is
reported to occur daily in 50% of all
infants.7,8

In both infants and children, reflux can
also be associated with vomiting, de-
fined as a forceful expulsion of gastric

contents via a coordinated autonomic
and voluntary motor response. Re-
gurgitation and vomiting can be fur-
ther differentiated from rumination, in
which recently ingested food is ef-
fortlessly regurgitated into the mouth,
masticated, and reswallowed. Rumi-
nation syndrome has been identified
as a relatively rare clinical entity that
involves the voluntary contraction of
abdominal muscles.9 In contrast, both
regurgitation and vomiting can be
considered common and often non-
pathologic manifestations of GER.

Symptoms or conditions associated
with GERD are classified by the prac-
tice guidelines as being either
esophageal or extraesophageal.4 Both
classifications can be used to define
the disease, which can be further
characterized by findings of mucosal
injury on upper endoscopy. Esopha-
geal conditions include vomiting, poor
weight gain, dysphagia, abdominal
or substernal/retrosternal pain, and
esophagitis. Extraesophageal con-
ditions have been subclassified
according to both established and
proposed associations; established
extraesophageal manifestations of GERD
can include respiratory symptoms, in-
cluding cough and laryngitis, as well
as wheezing in infancy.10,11 Although
older studies from the 1990s sug-
gested that GERD may aggravate
asthma, recent publications have
suggested that the impact of GERD on
asthma control is considerably less
than previously thought.10,12–18 Other
extraesophageal manifestations in-
clude dental erosions, and proposed
associations include pharyngitis, si-
nusitis, and recurrent otitis media.
Patients can be described clinically by
their symptoms or by the endoscopic
description of their esophageal mu-
cosa. GERD-associated esophageal in-
juries and complications found on
endoscopy include reflux esophagitis,
less commonly peptic stricture, and

rarely Barrett esophagus and adeno-
carcinoma.

Although the reported prevalence of
GERD in patients of all ages world-
wide is increasing,5 GERD is never-
theless far less common than GER.
Population-based studies suggest
reflux disorders are not as common
in Eastern Asia, where the prevalence
is 8.5%,19 compared with Western
Europe and North America, where the
current prevalence of GERD is esti-
mated to be 10% to 20%.20 New epi-
demiologic and genetic evidence
suggests some heritability of GERD
and its complications, including ero-
sive esophagitis, Barrett esophagus,
and esophageal adenocarcinoma.21–23

A few pediatric populations at high
risk of GERD have also been identi-
fied, including children with neuro-
logic impairment, certain genetic
disorders, and esophageal atresia24,25

(Table 1). The prevalence of severe,
chronic GERD is much higher in pe-
diatric patients with these “GERD-
promoting” conditions. These patients
may be more prone to experienc-
ing complications of severe GERD
than patients who are otherwise
healthy.26

Population trends hypothesized to
contribute to a general increase in
the prevalence of GERD include glo-
bal epidemics of both obesity and
asthma. In some instances, GERD can
be implicated as either the underlying
etiology (ie, recurrent pneumonia in

TABLE 1 Pediatric Populations at High Risk
for GERD and Its Complications

Neurologic impairment
Obese
History of esophageal atresia (repaired)
Hiatal hernia
Achalasia
Chronic respiratory disorders
Bronchopulmonary dysplasia
Idiopathic interstitial fibrosis
Cystic fibrosis

History of lung transplantation
Preterm infants
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the premature infant exacerbated by
GERD) or a direct repercussion (ie,
obesity leading to GERD) of such
conditions. In the great majority of
cases, however, GERD and comorbid-
ities are known to occur simulta-
neously in patients without a clear
causal relationship.

CLINICAL FEATURES OF GERD

Troublesome symptoms or complica-
tions of pediatric GERD are associated
with a number of typical clinical pre-
sentations in infants and children,
depending on patient age5 (Table 2).
Reflux may occur commonly in pre-
term newborn infants but is generally
nonacidic and improves with matura-
tion. A full discussion of reflux in
neonates and preterm infants is be-
yond the scope of this report.

Guidelines have distinguished between
manifestations of GERD in full-term
infants (younger than 1 year) from
those in children older than 1 year and
adolescents. Common symptoms of
GERD in infants include regurgitation
or vomiting associated with irritability,
anorexia or feeding refusal, poor
weight gain, dysphagia, presumably
painful swallowing, and arching of
the back during feedings. Relying on
a symptom-based diagnosis of GERD
can be difficult in the first year of life,
especially because symptoms of GERD
in infants do not always resolve with
acid-suppression therapy.5,27 GERD in

infants can also be associated with
extraesophageal symptoms of cough-
ing, choking, wheezing, or upper re-
spiratory symptoms.7 The incidence of
GERD is reportedly lower in breastfed
infants than in formula-fed infants.27

In line with the natural history of
regurgitation, GERD in infants is con-
sidered to have a peak incidence of
approximately 50% at 4 months of
age and then to decline to affect only
5% to 10% of infants at 12 months of
age.7,8

Common symptoms of GERD in chil-
dren 1 to 5 years of age include re-
gurgitation, vomiting, abdominal pain,
anorexia, and feeding refusal.28 Gen-
erally, GERD causes troublesome
symptoms without necessarily in-
terfering with growth; however, chil-
dren with clinically significant GERD
or endoscopically diagnosed esoph-
agitis may also develop an aversion
to food, presumably because of a
stimulus-response association of eating
with pain. This aversion, combined with
feeding difficulties associated with re-
peated episodes of regurgitation, as
well as potential and substantial nu-
trient losses resulting from emesis,
may lead to poor weight gain or even
malnutrition.

Older children and adolescents are
most likely to resemble adults in their
clinical presentation with GERD and to
complain of heartburn, epigastric
pain, chest pain, nocturnal pain, dys-
phagia, and sour burps. When eliciting
a history in school-aged children with
suspected GERD, it may be important
to directly ask patients themselves
about their symptoms rather than
relying strongly on parent report. In 1
study, adolescents were significantly
more likely than their parents to re-
port themselves to be experiencing
symptoms of sour burps or nausea.1

Extraesophageal symptoms in older
children and adolescents can include
nocturnal cough, wheezing, recurrent

pneumonia, sore throat, hoarseness,
chronic sinusitis, laryngitis, or dental
erosions. In a pediatric patient with
GERD and dental erosions, the pro-
gression of tooth structure loss may
be indicative that existing therapy for
GERD is not effective. Conversely, sta-
bility of dental erosions is 1 measure
of adequacy of GERD management.

DIAGNOSTIC STUDIES

For most pediatric patients, a history
and physical examination in the ab-
sence of warning signs are sufficient
to reliably diagnose uncomplicated
GER and initiate treatment strategies.
Generally speaking, diagnostic testing
is not necessary. The reliability of
symptoms to make the clinical di-
agnosis of GERD is particularly high in
adolescents, who often present with
heartburn typical of adults.29–31 Nev-
ertheless, dedicating at least part of
a clinical visit to obtaining a clinical
history and performing a physical
examination are also essential to ex-
clude more worrisome diagnoses that
can present with reflux or vomiting
(Table 3).

To date, no single symptom or cluster
of symptoms can reliably be used
to diagnose esophagitis or other
complications of GERD in children or to
predict which patients are most likely

TABLE 2 Common Presenting Symptoms of
GERD in Pediatric Patients

Infant Older Child/Adolescent

Feeding refusal Abdominal pain/
heartburn

Recurrent
vomiting

Recurrent vomiting

Poor weight
gain

Dysphagia

Irritability Asthma
Sleep
disturbance

Recurrent pneumonia

Respiratory
symptoms

Upper airway symptoms
(chronic cough,
hoarse voice)

TABLE 3 Concerning Symptoms and Signs
(“Warning Signs” in Figures) for
Primary Etiologies Presenting With
Vomiting

Bilious vomiting
GI tract bleeding
Hematemesis
Hematochezia

Consistently forceful vomiting
Fever
Lethargy
Hepatosplenomegaly
Bulging fontanelle
Macro/microcephaly
Seizures
Abdominal tenderness or distension
Documented or suspected genetic/metabolic
syndrome

Associated chronic disease
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to respond to therapy.21 Nonetheless,
a number of GERD symptom ques-
tionnaires have been validated and
may be useful in the detection and
surveillance of GERD in affected chil-
dren of all ages. Kleinman et al de-
veloped a questionnaire for infants
that was validated for documentation
and monitoring of parent-reported
GERD symptoms.30 Another question-
naire by Størdal et al32 for pediatric
patients 7 to 16 years of age com-
pared favorably with results of pH
monitoring. As yet another example,
the GERD Symptom Questionnaire de-
veloped by Deal et al33 appears valid
for differentiating children with GERD
from healthy controls but has not
been compared with objective stand-
ards, such as pH monitoring or en-
doscopic findings.

The strategy of using diagnostic
testing to diagnose GERD may also
be fraught with complexity, because
there is no single test that can rule it
in or out. Instead, diagnostic tests
must be used in a thoughtful and serial
manner to document the presence
of reflux of gastric contents in the
esophagus, to detect complications, to
establish a causal relationship between
reflux and symptoms, to evaluate the
efficacy of therapies, and to exclude
other conditions. The diagnostic meth-
ods most commonly used to evaluate
pediatric patients with GERD symptoms
are upper gastrointestinal (GI) tract
contrast radiography, esophageal pH
and/or impedance monitoring, and up-
per endoscopy with esophageal biopsy.
Upper GI tract series are useful to
delineate anatomy and to occasion-
ally document a motility disorder,
whereas esophageal pH monitoring
and intraluminal esophageal impedance
represent tools to quantify GER. Up-
per endoscopy with esophageal bi-
opsy represents the primary method to
investigate the esophageal mucosa to
both exclude other conditions that can

cause GERD-like symptoms and evaluate
for esophageal injury attributable to
GERD.4

Upper GI Tract Series

Upper GI tract contrast radiography
generally involves obtaining a series of
fluoroscopic images of swallowed
barium until the ligament of Treitz is
visualized. According to the new
guidelines, the routine performance of
upper GI tract radiographic imaging to
diagnose GER or GERD is not justified,4

because upper GI tract series are too
brief in duration to adequately rule
out the occurrence of pathologic re-
flux, and the high frequency of non-
pathologic reflux during the examination
can encourage false-positive diagnoses.
Additionally, observation of the reflux
of a barium column into the esoph-
agus during GI tract contrast studies
may not correlate with the severity
of GERD or the degree of esophageal
mucosal inflammation in patients with
reflux esophagitis. It is recognized that
upper GI tract series are useful in the
evaluation of vomiting to screen for
possible anatomic abnormalities of the
upper GI tract.4 For example, in infants
with bilious vomiting, an upper GI tract
series may be useful for evaluating for
possible malrotation or duodenal web.
Persistent, forceful vomiting in the first
few months of life should be evaluated
with pyloric ultrasonography to evalu-
ate for possible pyloric stenosis. An
upper GI tract series should be re-
served if the results of the pyloric ul-
trasound are equivocal.

Esophageal pH Monitoring

Continuous intraluminal esophageal
pH monitoring can be used to quan-
tify the frequency and duration of
esophageal acid exposure during
a study period. The conventional
definition of acid exposure in the
esophagus is a pH <4.0, the pH most
associated with a complaint of heart-

burn in adults. Esophageal pH metrics
generally include an absolute number
of reflux episodes detected during
monitoring, the duration of reflux epi-
sodes detected, and the reflux index,
which is calculated as the percentage
of a study period during which esoph-
ageal pH is <4.0. Although esophageal
pH monitoring may be useful for asso-
ciating a temporal relationship between
a symptom and acid reflux and to
evaluate the efficacy of pharmacologic
therapy on acid suppression, mounting
evidence suggests poor reproducibility
of pH testing, as well as a clear con-
tinuum between pH findings in physio-
logic GER and pathologic GERD. In turn,
esophageal pH monitoring is losing
value as a primary modality for di-
agnosing or managing pediatric GERD.34

Multichannel Intraluminal
Impedance Monitoring

Multiple intraluminal impedance (MII)
is an emerging technology for detect-
ing the movement of both acidic and
nonacidic fluids, solids, and air in the
esophagus, thereby providing a more
detailed picture of esophageal events
than pH monitoring.34 MII can be used
to measure volume, speed, and physi-
cal length of both anterograde and
retrograde esophageal boluses. Com-
bined pH/MII testing is evolving into the
test of choice to detect temporal rela-
tionships between specific symptoms
and the reflux of both acid and nonacid
gastric contents. In particular, MII has
been used in recent years to investigate
how GER and GERD correlate with ap-
nea, cough, and behavioral symptoms.35

According to the new guidelines, MII and
pH electrodes can and should be com-
bined on a single catheter.4

Gastroesophageal Scintigraphy

Gastroesophageal scintigraphy scans
for reflux of 99mTc-labeled solids or
liquids into the esophagus or lungs
after administration of the test
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material into the stomach. This nuclear
scan evaluates postprandial reflux and
can also quantitate gastric emptying;
however, the lack of standardized tech-
niques and age-specific normal values
limits the usefulness of this test.
Therefore, gastroesophageal scintigra-
phy is not recommended in the routine
evaluation of pediatric patients with
GER.4

Endoscopy and Esophageal Biopsy

It is certainly preferable to pursue
conservative measures for treating
GERD in children before considering
the use of more invasive testing. In
particular, any diagnostic benefits of
pursuing upper endoscopy in pediatric
patients suspected of having GERD
must also be weighed against minimal,
but not entirely negligible, procedural
and sedation risks.36 Nevertheless, the
performance of upper endoscopy al-
lows direct visualization of the esoph-
ageal mucosa to determine the presence
and severity of injury from the reflux of
gastric contents into the esophagus.26

Esophageal biopsies allow evaluation
of the microscopic anatomy.24 Upper
endoscopy with esophageal biopsy may
be useful to evaluate inflammation in
the esophageal mucosa attributable to
GERD and to exclude other associated
conditions with symptoms that can
mimic GERD, such as eosinophilic
esophagitis. Recent data confirm that
approximately 25% of infants younger
than 1 year will have histologic evi-
dence of esophageal inflammation.37

This test is indicated in patients with
GERD who fail to respond to pharma-
cologic therapy or as part of the ini-
tial management if symptoms of poor
weight gain, unexplained anemia or
fecal occult blood, recurrent pneumo-
nia, or hematemesis exist.

Upper endoscopy may also be helpful
in the assessment of other causes of
abdominal pain and vomiting in pe-
diatric patients, such as esophageal

or antral webs, Crohn esophagitis,
peptic ulcer, Helicobacter pylori in-
fection, and infectious esophagitis.
Erosive esophagitis is reported less
often in infants and children with
GERD than in adults with GERD; how-
ever, a normal endoscopic appear-
ance of the esophageal mucosa in
pediatric patients does not exclude
histologic evidence of reflux esoph-
agitis.5,8 Esophageal biopsy is beneficial
in evaluating for conditions that may
mimic symptoms of GERD, such as eo-
sinophilic esophagitis, infectious esoph-
agitis (Candida esophagitis or herpetic
esophagitis), Crohn disease, or Barrett
esophagus.24 Because endoscopic find-
ings correlate poorly with histologic
testing in infants and children, per-
forming esophageal biopsies during
endoscopy is recommended for the
evaluation of GERD in children.4

MANAGEMENT

The new guidelines describe several
treatment options for treating children
with GER and GERD. In particular, life-
style changes are emphasized, because
they can effectively minimize symptoms
of both in infants and children. For
patients who require medication, op-
tions include buffering agents, acid
secretion suppressants, and promoters
of gastric emptying and motility. Finally,
surgical approaches are reserved for
children who have intractable symp-
toms unresponsive to medical therapy
or who are at risk for life-threatening
complications of GERD.

LIFESTYLE CHANGES

Lifestyle Modifications for Infants

Lifestyle changes to treat GERD in
infants may involve a combination
of feeding changes and positioning
therapy. Modifying maternal diet if in-
fants are breastfed, changing formulas,
and reducing the feeding volume while
increasing the frequency of feedings

may be effective strategies to address
GERD in many patients. In particular,
the guidelines emphasize that milk
protein allergy can cause a clinical
presentation that mimics GERD in
infants. Therefore, a 2- to 4-week trial
of a maternal exclusion diet that re-
stricts at least milk and egg is rec-
ommended in breastfeeding infants
with GERD symptoms, whereas an ex-
tensively hydrolyzed protein or amino
acid–based formula may be appro-
priate in formula-fed infants.4,30 It is
important to note that this recom-
mendation applies to the subset of
infants with complications of GER, and
not “happy spitters.”

In 1 study of formula-fed infants, GERD
symptoms resolved in 24% of infants
after a 2-week trial of changing to
a protein hydrolysate formula thick-
ened with 1 tablespoon rice cereal per
ounce, avoiding overfeeding, avoiding
seated and supine positions, and avoiding
environmental tobacco smoke.3 Feeding
changes can also be recommended
in breastfed infants, because it is
well known that small amounts of
cow milk protein ingested by the
mother may be expressed in human
milk. Indeed, several studies have
found that breastfed infants may
benefit from a maternal diet that
restricts cow milk and eggs.38,39

The feeding management strategy that
involves the use of thickened feedings,
either by adding up to 1 tablespoon of
dry rice cereal per 1 oz of formula30 or
changing to commercially thickened
(added rice) formulas for full-term
infants who are not cow milk protein
intolerant, is recognized as a reason-
able management strategy for other-
wise healthy infants with both GER and
GERD.4 On the other hand, all pediatric
clinicians should be aware of a possible
association between thickened feedings
and necrotizing enterocolitis in preterm
infants.40 The Food and Drug Adminis-
tration issued a warning regarding a
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common commercially available thick-
ening agent in 2011, suggesting that
“parents, caregivers and health care
providers not...feed ‘SimplyThick’ to
infants born before 37 weeks gestation
who are currently receiving hospital
care or have been discharged from the
hospital in the past 30 days.”

Thickened feedings appear to de-
crease observed regurgitation rather
than the actual number of reflux epi-
sodes. Little is known about the effect
of thickening formula on the natural
history of infantile reflux or the po-
tential allergenicity of commercial
thickening agents. Excessive energy
intake may occur with long-term use of
feedings thickened with rice cereal or
corn. To this point, it is important to
realize that thickening a 20-kcal/oz
infant formula with 1 tablespoon of
rice cereal per ounce increases the
energy density to 34 kcal/oz. Com-
mercially available antiregurgitant
formulae contain processed rice, corn,
or potato starch; guar gum; or locust
bean gum and may present an option
that does not involve excess energy
intake by infants when consumed in
normal volumes. To date, there has
been little investigation into any re-
lationship between use of added rice
cereal or antiregurgitant formulae and
childhood obesity.

Lifestyle changes that may also benefit
infants with GERD include keeping
them in the completely upright posi-
tion or even placing them prone. In-
deed, a number of recent studies that
used impedance and pH monitoring
have confirmed older studies that used
pH monitoring to demonstrate signif-
icantly less GER in infants in the flat
prone position compared with the
flat supine position.41,42 However, the
guidelines are unequivocal that the
risk of sudden infant death syndrome
in sleeping infants outweighs the
benefits of prone positioning in the
management of GERD and, therefore,

that prone positioning should be
considered acceptable only if the in-
fant is observed and awake.4 Prone
positioning is suggested to be benefi-
cial in children older than 1 year with
either GER or GERD, because the risk
of sudden infant death syndrome is
greatly decreased in older age groups.

Perceived and actual benefits of seated
or semisupine positioning are also
explored in the new guidelines.
Semisupine positioning, particularly
in an infant carrier or car seat, may
exacerbate GER and should be
avoided when possible, especially
after feeding.43 More recent data
obtained with esophageal imped-
ance–pH monitoring have confirmed
that postprandial reflux occurs
similarly when infants are in car
seats as when they are supine but
also suggests that being in a car
seat for 2 hours after a feeding
reduces reflux-related respiratory
events.44

Lifestyle Modifications for Children
and Adolescents

Lifestyle changes that may benefit
GERD in older children and adoles-
cents are more akin to recommen-
dations made for adult patients,
including the importance of weight
loss in overweight patients, cessation
of smoking, and avoiding alcohol use.
Recommendations for conservatively
managing GERD in older children and
adolescents, likewise, may involve di-
etary modification and positioning
changes, although the effectiveness of
the latter as a treatment of GERD in
older children has not been as well
studied as in infants. In terms of di-
etary changes, older children and
adolescents are advised to avoid caf-
feine, chocolate, alcohol, and spicy
foods as potential symptom triggers.
The guidelines also point out that 3
independent studies have demonstrated
decreased reflux episodes with

postprandial chewing of sugarless
gum.45–47

PHARMACOTHERAPEUTIC AGENTS
FOR PEDIATRIC GERD

Several medications may be used to
treat GERD in infants and children. The
2 major classes of pharmacologic
agents for treatment of GERD are acid
suppressants and prokinetic agents
(Table 4). Growing evidence that de-
monstrates the former to be more
effective than the latter has led to an
increased use of acid suppressants to
manage suspected GERD in pediatric
patients4,39; however, there is also sig-
nificant concern for the overprescription
of acid suppressants, particularly proton
pump inhibitors (PPIs), and it is im-
portant to understand the new guide-
lines for medication indications.

Acid Suppressants

The main classes of acid suppressants
are antacids, histamine-2 receptor
antagonists (H2RAs), and PPIs. The
principles of using these medications
in the treatment of pediatric GERD are
similar to those in adults, other than
the need to prescribe weight-adjusted
doses and the need to consider the
form of the drug prescribed (ie, for
ease of ingestion in infants and chil-
dren). Dosage ranges for drugs com-
monly prescribed for pediatric patients
with GERD are listed in Table 4.

Antacids

Antacids are a class of medications
that can be used to directly buffer
gastric acid in the esophagus or stom-
ach to reduce heartburn and ideally
allow mucosal healing of esophagitis.
There is limited historical evidence
that on-demand use of antacids can
lead to symptom relief in infants and
children.48 Instead, although antacids
are generally seen as a relatively be-
nign approach to treating pediatric
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GERD, it is important to recognize that
they are not entirely without risk. In-
deed, several studies link aluminum-
containing preparations with alumi-
num toxicity and its complications in
children.49–51 Similarly, milk-alkali syn-
drome, a triad of hypercalcemia, al-
kalosis, and renal failure, has been
described in children receiving calcium-
containing preparations and adds to
a note of caution. According to the
new guidelines, chronic antacid ther-
apy is generally not recommended in
pediatrics for the treatment of GERD.4

In addition, the safety and efficacy of
surface protective agents, such as
alginates or sucralfate, an aluminum-
containing preparation, have not been
adequately studied in the pediatric
population. As such, no surface agent
is currently recommended as indepen-
dent treatment of severe symptoms
of GERD or erosive esophagitis in
children.4

H2RAs

H2RAs represent a major class of
medications that has completely rev-
olutionized the treatment of GERD in
children. H2RAs decrease the secretion
of acid by inhibiting the histamine-2
receptor on the gastric parietal cell.
Expert opinion suggests little clinical

difference between the various for-
mulations of H2RAs. Randomized placebo-
controlled pediatric clinical trials have
shown that cimetidine and nizatidine
are superior to placebo for the treat-
ment of erosive esophagitis in chil-
dren.52,53 Pharmacokinetic studies in
school-aged children suggest that
gastric pH begins to increase within 30
minutes of administration of an H2RA
and reaches peak plasma concen-
trations 2.5 hours after dosing. The
acid-inhibiting effects of H2RAs last
for approximately 6 hours, so H2RAs
are quite effective if administered 2
or 3 times a day.

However, H2RAs inherently have some
limitations. In particular, a fairly rapid
tachyphylaxis can develop within 6
weeks of initiation of treatment, lim-
iting its potential for long-term use. In
addition, H2RAs have been shown to be
less effective than PPIs in symptom
relief and healing rates of erosive
esophagitis. Although most of these
downsides have been demonstrated
most clearly in adults, they are also
believed to affect children. It is also
important to recognize that cimetidine
has specifically been linked to an in-
creased risk of liver disease and gy-
necomastia, and that these associations
may be generalizable to other H2RAs.

PPIs

Most recently, PPIs have emerged as
the most potent class of acid sup-
pressants by repeatedly demonstrat-
ing superior efficacy compared with
H2RAs. PPIs decrease acid secretion by
inhibition of H+, K+-ATPase in the gas-
tric parietal cell canaliculus. PPIs are
uniquely able to inhibit meal-induced
acid secretion and have a capacity to
maintain gastric pH >4 for a longer
period of time than H2RAs. These
properties contribute to higher and
faster healing rates for erosive
esophagitis with PPI therapy com-
pared with H2RA therapy. Finally,
unlike H2RAs, the acid suppression
ability of PPIs has not been observed
to diminish with chronic use.

The timing of dosing most PPIs is
important for maximum efficacy.
Both pediatricians and pediatric
medical subspecialists must be dili-
gent at educating their patients to
administer PPIs, ideally, approxi-
mately 30 minutes before meals.7

All clinicians should also recognize
that the metabolism of PPIs is
known to differ in children com-
pared with adults, with a trend
toward a shorter half-life, necessi-
tating a higher per-kilogram dose to
achieve a peak serum concentration

TABLE 4 Pediatric Doses of Medications Prescribed for GERD

Medications Doses Formulations Ages Indicated by the Food
and Drug Administration

Cimetidine 30–40 mg/kg/d, divided in 4 doses Syrup ≥16 y
Ranitidine 5–10 mg/kg/d, divided in 2 to 3 doses Peppermint-flavored syrup; Effervescent tablet 1 mo–16 y
Famotidine 1 mg/kg/d, divided in 2 doses Cherry-banana-mint–flavored oral suspension 1–16 y
Nizatidine 10 mg/kg/d, divided in 2 doses Bubble gum–flavored solution ≥12 y
Omeprazole 0.7–3.3 mg/kg/d Sprinkle contents of capsule onto soft foods 2–16 y
Lansoprazole 0.7–3 mg/kg/d Sprinkle contents of capsule onto soft foods or select juices 1–17 y

Administer capsule contents in juice through nasogastric tube
Strawberry-flavored disintegrating tablet
Orally disintegrating tablet via oral syringe or nasogastric
tube (≥8 French)

Esomeprazole 0.7–3.3 mg/kg/d Sprinkle contents of capsule onto soft foods 1–17 y
Administer capsule contents in juice through nasogastric tube

Rabeprazole 20 mg daily Oral tablet 12–17 y
Dexlansoprazole 30–60 mg daily Oral tablet No pediatric indication
Pantoprazole 40 mg daily (adult dose) Oral tablet No pediatric indication
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and area under the curve similar to
those in adults.45 A fairly wide range
of effective doses is evident in chil-
dren. For example, an open-label
study of omeprazole in children re-
vealed an effective dosage range of
0.7 to 3.3 mg/kg daily, on the basis of
improvement in clinical symptoms
and the results of esophageal pH
monitoring.47 Lansoprazole, 0.7 to
3.0 mg/kg daily, improved GERD
symptoms and healed all cases of
erosive esophagitis in the treat-
ment of 1- to 12-year-old children
with GERD.48 Other trials of PPI
therapy support the efficacy of treat-
ment of severe esophagitis and esoph-
agitis refractory to H2RAs in children.4,45

As in adults, PPIs are considered safe
and generally well tolerated with rel-
atively few adverse effects. In terms of
their long-term use, published studies
have reported PPI use for up to 11
years in small numbers of children.16

The Food and Drug Administration has
approved a number of PPIs for use in
pediatric patients in recent years, in-
cluding omeprazole, lansoprazole, and
esomeprazole for people 1 year and
older and rabeprazole for people 12
years and older. Nonetheless, the new
guidelines strike a note of caution
when discussing the dramatic in-
crease in past years in the number of
PPI prescriptions written for pediatric
patients, particularly infants, who may
be at increased risk of lower re-
spiratory tract infections.54–56

Overuse or misuse of PPIs in infants
with reflux is a matter for great
concern. Placebo-controlled trials in
infants have not demonstrated supe-
riority of PPIs over placebo for
reduction in irritability.57 Headaches,
diarrhea, constipation, and nausea
have been described as occurring in
up to 14% of older children and
adults prescribed PPIs.25,58 Although
considered a benign histologic change,
enterochromaffin cell hyperplasia has

FIGURE 1
Approach to the infant with recurrent regurgitation and vomiting.
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recently been demonstrated in up to
50% of children receiving PPIs for more
than 2.5 years.25 Finally, a growing body
of evidence suggests that acid sup-
pression, in general, with either H2RAs
or PPIs, may be a risk factor for pedi-
atric community-acquired pneumonia,
gastroenteritis, candidemia, and necro-
tizing enterocolitis in preterm infants.59,60

Prokinetic Agents

Desired pharmacologic effects of
prokinetic agents include improving
contractility of the body of the
esophagus, increasing lower esoph-
ageal sphincter pressure, and in-
creasing the rate of gastric emptying.
To date, efforts to design a prokinetic
agent with benefits that outweigh
adverse effects has proven difficult.
Even metoclopramide, the most com-
mon prokinetic agent still available,
recently received a black box warning
regarding its adverse effects. Indeed,
adverse effects have been reported in
11% to 34% of patients treated with
metoclopramide, including drowsiness,
restlessness, and extrapyramidal reac-
tions. Although a meta-analysis of 7
randomized controlled trials of meto-
clopramide in patients younger than 2
years with GERD confirmed a decrease
in GERD symptoms, it was clearly at the
cost of such significant adverse ef-
fects.61 Other drugs in this category
include bethanechol, cisapride (no
longer available commercially in the
United States), baclofen, and eryth-
romycin. Each works as a prokinetic
by using a different mechanism. Nev-
ertheless, after careful review, guide-
lines unequivocally state that there is
insufficient evidence to support the
routine use of any prokinetic agent for
the treatment of GERD in infants or
older children.4

Surgery for Pediatric GERD

Several surgical procedures can be
used to decrease GER disorders in

children. Fundoplication, whereby the
gastric fundus is wrapped around the
distal esophagus, is most common
and can be performed to prevent reflux
by increasing baseline pressure of the
lower esophageal sphincter, decreasing
the number of transient lower esoph-
ageal sphincter relaxations, and in-
creasing the length of the esophagus
that is intra-abdominal to accentuate
the angle of His and reduce a hiatal
hernia, if indicated.17,56,57 Total esoph-
agogastric dissociation is another op-
erative procedure that is rarely used
after failed fundoplication. Both pro-
cedures are associated with significant

morbidity and do not reduce the risk
of direct aspiration of oral contents.
Careful patient selection is one of the
keys to successful outcome.17 Children
who have failed pharmacologic treat-
ment may be candidates for surgical
therapy, as are children at severe risk
of aspiration of their gastric contents.
In most patients, if acid suppression
with PPIs is ineffective, the accuracy of
the diagnosis of GERD should be reas-
sessed, because fundoplication may
not produce optimum clinical results.
Clinical conditions, such as cyclic
vomiting, rumination, gastroparesis,
and eosinophilic esophagitis, should

FIGURE 2
Approach to the infant with recurrent regurgitation and weight loss.
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be carefully ruled out before surgery,
because they are likely to still cause
symptoms after surgery. If antireflux
surgery is pursued, the new guide-
lines also stress the importance of
providing families with adequate
counseling and education before the
procedure so that they have a “re-
alistic understanding of the potential
complications…including symptom
recurrence.”4

SUMMARY

The updated guidelines published in
2009 are particularly rich with de-
scriptions of typical presentations of
GERD across all pediatric age groups.4

With an emphasis on evidence-based,
best practice, they present a number
of algorithms that can be of great use
to both general pediatricians and pe-
diatric medical subspecialists. The
guidelines discuss the evaluation and
management of recurrent regurgitation
and vomiting in both infants and older
children and the importance of dis-
tinguishing GERD from numerous other
disorders. The figures shown demon-
strate the recommended approaches
for commonly encountered presenta-
tions of GERD in pediatric patients and
are summarized here.

In the infant with uncomplicated re-
current regurgitation, it may be im-
portant to recognize physiologic GER
that is effortless, painless, and not
affecting growth (Fig 1). In this situa-
tion, pediatricians should focus on
minimal testing and conservative
management. Overuse of medications
in the so-called “happy spitter” should
be avoided by all pediatric physicians.
Instead, pediatricians are well served
to diagnose GER and provide signif-
icant parental education, anticipa-
tory guidance, and reassurance. In
turn, they will provide high-value,
high-quality care without risk to
their patients or unnecessary direct
and indirect costs.

Pediatricians must also be able to
recognize infants with recurrent re-
gurgitation and troublesome symp-
toms of GERD (Fig 2). The new
guidelines emphasize weight loss as
a crucial warning sign that should
alter clinical management. Older chil-
dren with heartburn may benefit from
empirical treatment with PPIs (Fig 3).
In general, there is a paucity of stud-
ies in pediatrics that demonstrate the
effectiveness of this approach. In-
stead, it is essential to carefully follow
all patients empirically treated for
GERD to ensure that they are improv-
ing, because there are many clinical
conditions that may mimic its symp-
toms. It cannot be overemphasized
that pediatric best practice involves
both identifying children at risk for
complications of GERD and reassuring
parents of patients with physiologic GER

who are not at risk for complications
to avoid unnecessary diagnostic proce-
dures or pharmacologic therapy.62–64
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FIGURE 3
Approach to the older child or adolescent with heartburn.
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abstract
Herpes simplex virus (HSV) infection of the neonate is uncommon, but
genital herpes infections in adults are very common. Thus, although
treating an infant with neonatal herpes is a relatively rare occurrence,
managing infants potentially exposed to HSV at the time of delivery
occurs more frequently. The risk of transmitting HSV to an infant dur-
ing delivery is determined in part by the mother’s previous immunity
to HSV. Women with primary genital HSV infections who are shedding
HSV at delivery are 10 to 30 times more likely to transmit the virus to
their newborn infants than are women with recurrent HSV infection
who are shedding virus at delivery. With the availability of commer-
cial serological tests that reliably can distinguish type-specific HSV
antibodies, it is now possible to determine the type of maternal
infection and, thus, further refine management of infants delivered
to women who have active genital HSV lesions. The management
algorithm presented herein uses both serological and virological
studies to determine the risk of HSV transmission to the neonate
who is delivered to a mother with active herpetic genital lesions and
tailors management accordingly. The algorithm does not address the
approach to asymptomatic neonates delivered to women with a his-
tory of genital herpes but no active lesions at delivery. Pediatrics
2013;131:e635–e646

INTRODUCTION

Herpes simplex virus (HSV) infection of the neonate is an uncommon
occurrence, with an estimated 1500 cases diagnosed annually in the
United States from a birth cohort of more than 4 000 000. In contrast,
genital herpes infections in adults are very common. Between 1 in 4
and 1 in 5 adults in the United States has genital herpes caused by
HSV type 2 (HSV-2).1,2 In addition, HSV type 1 (HSV-1) now accounts for
at least 20% and, in some locales, more than 50% of cases of genital
herpes in the United States.3,4 Therefore, managing infants potentially
exposed to HSV at the time of delivery is not uncommon, and pre-
vention of the devastating outcomes of neonatal HSV disease is par-
amount.

Current recommendations for the management of infants after intra-
partum exposure are based on expert opinion, because a randomized
controlled trial to determine whether an exposed neonate should be
treated would be unethical. However, the existing recommendations do
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not take into account recent information
correlating risk of transmission with
type of maternal infection (primary
versus recurrent) at the time of
delivery.5 The algorithm contained
within this American Academy of
Pediatrics (AAP) clinical report for the
diagnostic and therapeutic approach
to the neonate with known potential
exposure to HSV during the perinatal
period incorporates the most current
scientific understanding of the biology,
epidemiology, and pathology of HSV
infection and disease.

TERMINOLOGY OF HSV INFECTION
AND DISEASE

When an individual with no HSV-1 or
HSV-2 antibody acquires either virus in
the genital tract, a first-episode primary
infection results. If a person with pre-
existing HSV-1 antibody acquires HSV-2
genital infection (or vice versa), a first-
episode nonprimary infection ensues.
Viral reactivation from latency and
subsequent antegrade translocation of
virus back to skin and mucosal surfaces
produces a recurrent infection.

Genital HSV infection can be either
clinically apparent (eg, genital lesions)
or inapparent (asymptomatic, or sub-
clinical). Transmission to the neonate at
the time of birth can occur with either
presentation.

The distinction between neonatal HSV
infection and neonatal HSV disease
warrants discussion. Infection occurs
when viral replication has been estab-
lished, but the virus is not causing
illness. Disease occurs when viral rep-
lication produces clinical signs of illness
(eg, skin lesions, encephalitis, hepatitis).
Once an infant is infected with HSV,
progression to neonatal HSV disease is
virtually certain. In an effort to prevent
this progression from neonatal infec-
tion to neonatal disease, experts have
recommended for many years that
parenteral acyclovir be administered
preemptively to HSV-infected neonates.6

RISK OF MATERNAL INFECTION
DURING PREGNANCY

Recurrent infections are the most com-
mon form of genital HSV during preg-
nancy.7 Approximately 10% of HSV-2–
seronegative pregnant women have an
HSV-2–seropositive sexual partner and,
thus, are at risk for contracting a pri-
mary HSV-2 infection during the preg-
nancy8 and transmitting the virus to
their infants during delivery. Approxi-
mately one-fifth to one-third of women
of childbearing age are seronegative
for both HSV-1 and HSV-2,9,10 and,
among discordant couples, the chance
that a woman will acquire either virus
during pregnancy is estimated to be
3.7%.11 For women who are already
seropositive for HSV-1, the estimated
chance of HSV-2 acquisition during the
pregnancy is 1.7%.11 Approximately two-
thirds of women who acquire genital
herpes during pregnancy remain
asymptomatic and have no symptoms
to suggest a genital HSV infection.11

This is consistent with the finding that
60% to 80% of women who deliver an
HSV-infected infant have a clinically
unapparent genital HSV infection at the
time of delivery and have neither a
past history of genital herpes nor a
sexual partner reporting a history of
genital HSV.12–14

RISK OF NEONATAL HSV INFECTION

HSV infection of the newborn infant is
acquired during 1 of 3 distinct times:
intrauterine (in utero), intrapartum
(perinatal), and postpartum (postnatal).
The time of transmission of HSV-1 or
HSV-2 for the overwhelming majority of
infected infants (∼85%) is in the intra-
partum period. An additional 10% of
infected neonates acquire HSV-1 post-
natally from either a maternal or non-
maternal source, and the final 5% are
infected with HSV-2 or HSV-1 in utero.
Five factors known to influence trans-
mission of HSV from mother to neonate
are:

1. Type of maternal infection (primary
versus recurrent)5,15–18;

2. Maternal HSV antibody status5,14,19,20;

3. Duration of rupture of membranes18;

4. Integrity of mucocutaneous bar-
riers (eg, use of fetal scalp electro-
des)5,21,22; and

5. Mode of delivery (cesarean versus
vaginal delivery).5

Infants born to mothers who have
a first episode of genital HSV infection
near term and are shedding virus at
delivery are at much greater risk of
developing neonatal herpes than are
infants whose mothers have recurrent
genital herpes (Fig 1).5,15–18

The largest assessment of the influence
of type of maternal infection on likelihood
of neonatal transmission is a land-
mark study involving almost 60 000
women in labor who did not have
clinical evidence of genital HSV dis-
ease, approximately 40 000 of whom
had cultures performed within 48 hours
of delivery (Fig 1).5 Of these, 121 women
were identified who were asymptomat-
ically shedding HSV and who had sera
available for analysis. In this large trial,
57% of infants delivered to women with
first-episode primary HSV infection de-
veloped neonatal HSV disease, com-
pared with 25% of infants delivered
to women with first-episode nonprimary
infection and 2% of infants delivered
to women with recurrent HSV disease
(Fig 1).5

CLINICAL MANIFESTATIONS OF
NEONATAL HSV DISEASE

HSV infections acquired either intra-
partum or postpartum can be classi-
fied as: (1) disease involving multiple
visceral organs, including lung, liver,
adrenal glands, skin, eye, and/or brain
(disseminated disease); (2) central
nervous system (CNS) disease, with or
without skin lesions (CNS disease); and
(3) disease limited to the skin, eyes,
and/or mouth (skin, eye, mouth [SEM]
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disease). This classification system is
predictive of both morbidity and mor-
tality.23–27 Neonates with disseminated
and SEM HSV disease typically present
for medical attention at 10 to 12 days
of age, whereas infants with CNS dis-
ease typically present at 17 to 19 days
of age.24 Overall, approximately half of
all infants with neonatal HSV disease
will have CNS involvement (CNS dis-
ease or disseminated disease with CNS
involvement), and approximately 70%
will have characteristic vesicular skin
lesions (SEM disease, 83%; CNS disease,
63%; disseminated disease, 58%).24

DIAGNOSIS OF GENITAL HSV
DISEASE

HSV can be detected from genital lesions
by polymerase chain reaction (PCR)
assay, viral culture, or antigen detection.
Of these, PCR assay or viral culture are
the testing modalities recommended by
the Centers for Disease Control and
Prevention for the diagnosis of genital
HSV lesions.28 The sensitivity of viral
culture from genital lesions is low,
especially for recurrent infection, and
declines rapidly as lesions begin to
heal. PCR assays for HSV DNA are more
sensitive and are increasingly used
for the diagnosis of genital HSV.28,29 A

potential limitation of the PCR assay
at the current time relates to its
availability in all clinical settings; some
smaller or more remote medical fa-
cilities have limited or no access to
laboratories offering this technology. At
many tertiary care centers, PCR assay
results may be available within a day,
whereas it takes 2 to 5 days for HSV to
grow in viral culture. Typing of an HSV
culture isolate or PCR assay product to
determine if it is HSV-1 or HSV-2 can be
accomplished by one of several tech-
niques. The reliability of viral culture
depends on the stage of the episode,
with higher quantities of virus being
present during the prodromal and ve-
sicular stages than during crusting.30

Antigen detection methods are available
commercially but may not distinguish
HSV-1 from HSV-2 and are not recom-
mended by the Centers for Disease
Control and Prevention for the diagnosis
of genital herpes.

Before the year 2000, commercially
available serological assays were unable
to distinguish between HSV-1 and HSV-2
antibodies, severely limiting their utility.
Over the past decade, a number of type-
specific serological assays that reliably
distinguish between immunoglobulin G
(IgG) directed against HSV-1 and HSV-2

have been approved by the US Food and
Drug Administration (Table 1). Many of
these products are sold in kits that are
used by clinical laboratories throughout
the United States. Several additional
tests that claim to distinguish between
HSV-1 and HSV-2 antibody are available
commercially, but high cross-reactivity
rates attributable to their use of crude
antigen preparations limit their utility,31

and their use is not recommended.

DIAGNOSIS OF NEONATAL HSV
DISEASE

Isolation of HSV by culture remains the
definitive diagnostic method of estab-
lishing neonatal HSV disease. If skin
lesions are present, a scraping of the
vesicles should be transferred in ap-
propriate viral transport media on
ice to a diagnostic virology laboratory.6

Other sites from which specimens
should be obtained for culture of HSV
include the conjunctivae, mouth, naso-
pharynx, and rectum (“surface cul-
tures”).6 Specimens for viral culture
from mucosal body sites may be com-
bined before inoculating in cell culture
to decrease costs, because the impor-
tant information gathered from such
cultures is the presence or absence of
replicating virus rather than its pre-
cise body site. The sensitivity of PCR
assay on surface specimens has not
been studied; if used, surface PCR as-
say should be performed in addition to
(and not instead of) the gold-standard
surface culture. Rapid diagnostic tech-
niques also are available, such as direct
fluorescent antibody staining of vesicle
scrapings or enzyme immunoassay de-
tection of HSV antigens. These techniques
are as specific but slightly less sensitive
than culture.

The diagnosis of neonatal HSV CNS
disease has been greatly enhanced by
PCR testing of cerebrospinal fluid
(CSF) specimens,32–38 and PCR assay
is now the method of choice for doc-
umenting CNS involvement in an infant

FIGURE 1
Type of maternal infection and risk of HSV transmission to the neonate.5
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suspected of having HSV disease. How-
ever, PCR assay of CSF should only be
performed in conjunction with HSV
surface cultures, given that up to 40%
of infants with disseminated disease
will not have CNS involvement, and, by
definition, no infants with SEM disease
will have CNS involvement. The sensi-
tivity of CSF PCR testing in neonatal HSV
disease ranges from 75% to 100%.33,36,38

PCR analysis of CSF also should play
a role in determining the duration of
antiviral therapy, because available
data suggest that having HSV DNA
detected in CSF at or after completion
of intravenous therapy is associated
with poor outcomes.36,37 All infants with
a positive CSF PCR assay result for HSV
DNA at the beginning of antiviral therapy
should have a repeat lumbar puncture
near the end of treatment to determine
that HSV DNA has been cleared from the
CNS.24 Infants whose PCR assay result
remains positive should continue to re-
ceive intravenous antiviral therapy until
the CSF PCR assay result is negative.24,36

Application of PCR testing to blood
specimens from infants with suspected
HSV disease appears promising,37–42

and, in the 2012 Red Book,6 PCR assay
of blood has been added to the labora-
tory evaluation for neonatal HSV dis-
ease. Data are insufficient at the current
time to allow the use of serial PCR
assays of blood to establish response to
antiviral therapy or to guide decisions
about the duration of therapy.

Serological testing is not helpful in the
diagnosis of neonatal HSV infection, be-
cause transplacentally acquired mater-
nal HSV IgG is present in most infants,
given the substantial proportions of the
adult American population who are HSV-
1 and/or HSV-2 seropositive.

PREVENTION OF NEONATAL HSV
DISEASE

Cesarean delivery in a woman with
active genital lesions can reduce the
infant’s risk of acquiring HSV.5,18 InTA
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1999, the American College of Obste-
tricians and Gynecologists updated its
management guidelines for genital
herpes in pregnancy.43 To reduce the
risk of neonatal HSV disease, cesarean
delivery should be performed if genital
HSV lesions or prodromal symptoms
are present at the time of delivery.
Neonatal HSV infection has occurred
despite cesarean delivery performed
before the rupture of membranes.12,44

In women with a previous diagnosis of
genital herpes, cesarean delivery to
prevent neonatal HSV infection is not
indicated if there are no genital lesions
at the time of labor. In an effort to
reduce cesarean deliveries performed
for the indication of genital herpes, the
use of oral acyclovir or valacyclovir
near the end of pregnancy to suppress
genital HSV recurrences has become
increasingly common in obstetric
practice. Several studies with small
sample sizes suggest that suppressive
acyclovir therapy during the last weeks
of pregnancy decreases the occurrence
of clinically apparent genital HSV dis-
ease at the time of delivery,45–48 with an
associated decrease in cesarean de-
livery rates for the indication of genital
HSV.45,46,49,50 However, because viral
shedding still occurs (albeit with re-
duced frequency),47,51 the potential for
neonatal infection is not avoided com-
pletely, and cases of neonatal HSV
disease in newborn infants of women
who were receiving antiviral suppres-
sion recently have been reported.52,53

ALGORITHM FOR MANAGEMENT OF
ASYMPTOMATIC NEONATES BORN
VAGINALLY OR BY CESAREAN
DELIVERY TO WOMEN WITH ACTIVE
GENITAL HSV LESIONS
(FIGS 2 AND 3)

The risk of transmitting HSV to the
newborn infant during delivery is influ-
enced directly by the mother’s previous
immunity to HSV; women who have
primary genital HSV infections who are

shedding HSV at delivery are 10 to 30
times more likely to transmit the virus
to their newborn infants than women
with a recurrent infection.5 The in-
creased risk is attributable both to
lower concentrations of transplacental
HSV-specific antibodies (which also are
less reactive to expressed polypeptides)
in women with primary infection19 and
to the higher quantities of HSV that are
shed for a longer period of time in the
maternal genital tract in comparison
with women who have recurrent genital
HSV infection.54 However, a substantial
percentage of women with first clinical
episodes of symptomatic genital herpes
actually are experiencing reactivation of
a previously unrecognized genital her-
petic infection.55 Thus, to tailor
management of exposed neonates ac-
cording to their degree of risk, one
must distinguish primary versus re-
current maternal HSV infection in a
manner that relies on more than just
the history, or lack thereof, of genital
herpes in the woman or her partner
(s). Ideally, detection of HSV DNA from
genital swabs obtained from women in
labor would identify both symptomatic
and asymptomatic HSV shedding, al-
lowing for focused management of
only those infants who are exposed;
however, the technology to accomplish
this on a broad scale is not readily
available commercially at this time.

With the approval of commercially
available serological tests that can re-
liably distinguish type-specific HSV anti-
bodies (Table 1), the means to further
refine management of asymptomatic
neonates delivered to women with ac-
tive genital HSV lesions is now possible.
The algorithm detailed in Figs 2 and 3
applies only to asymptomatic neonates
after vaginal or cesarean (because ce-
sarean delivery reduces but does not
eliminate the risk of neonatal HSV
disease) delivery to women with active
genital HSV lesions. It is intended to
outline 1 approach to the management

of these infants and may not be feasible
in settings with limited access to PCR
assays for HSV DNA or to the newer
type-specific serological tests. If, at any
point during the evaluation outlined
in the algorithm, an infant develops
symptoms that could possibly indicate
neonatal HSV disease (fever, hypother-
mia, lethargy, irritability, vesicular rash,
seizures, etc), a full diagnostic evalua-
tion should be undertaken, and in-
travenous acyclovir therapy should be
initiated. In applying this algorithm, ob-
stetric providers and pediatricians
likely will need to work closely with
their diagnostic laboratories to ensure
that serological and virological testing
is available and turnaround times are
acceptable. In situations in which this
is not possible, the approach detailed
in the algorithm will have limited, and
perhaps no, applicability.

TESTING OF WOMEN IN LABOR

Women in labor with visible genital
lesions that are characteristic of HSV
should have the lesions swabbed for
HSV PCR and culture (AI). Any positive
test result then requires further anal-
ysis to determine if the virus is HSV-1
or HSV-2. Correlation of viral type with
serological status allows for determi-
nation of maternal infection classifica-
tion (Table 2).

Management of Asymptomatic
Neonates After Vaginal or Cesarean
Delivery to Women With Lesions at
Delivery and History of Genital HSV
Preceding Pregnancy

For women with a history of genital
herpes preceding the pregnancy, the
likelihood that the current outbreak
represents reactivation of latent HSV is
high, and, therefore, the likelihood of
transmission to the infant is low (2%).
Skin and mucosal specimens (con-
junctivae, mouth, nasopharynx, and
rectum, and scalp electrode site, if
present) should be obtained from the
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neonate for culture (and PCR assay, if
desired) at approximately 24 hours
after delivery (BII), and blood should
be sent for HSV DNA PCR assay. Acy-
clovir need not be started as long as
the infant remains asymptomatic (BIII).

The importance of waiting until ap-
proximately 24 hours after delivery to
obtain virological studies is based on
the fact that a positive virological test
result at that point represents actively
replicating virus on the infant’s mucosa,

whereas a positive test result shortly
after birth could reflect only transient
maternal contamination that may not
lead to replication with resulting neo-
natal HSV disease.56 It is permissible to
discharge an asymptomatic infant after

FIGURE 2
Algorithm for the evaluation of asymptomatic neonates after vaginal or cesarean delivery to women with active genital herpes lesions. ALT, alanine
aminotransferase; D/C, discontinue.
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48 hours of negative HSV cultures (and
negative PCR assay results) if other dis-
charge criteria have been met, there
is ready access to medical care, and
a person who is able to comply fully with
instructions for home observation will be
present (BIII). If any of these conditions is
not met, the infant should be observed in
the hospital until HSV cultures are final-
ized as negative or are negative for 96
hours after being set up in cell culture,
whichever is shorter.

If the surface and blood virological
study results are negative at 5 days,
the infant should be evaluated if signs
or symptoms of neonatal HSV disease
develop during the first 6 weeks of life
(AII). Conversely, if the surface and
blood virological study results become
positive, thus confirming neonatal HSV
infection, the infant should undergo
a complete evaluation (lumbar puncture
with CSF sent for indices and HSV DNA
PCR assay, in addition to serum alanine

transaminase) to determine the extent
of disease, and intravenous acyclovir
should be initiated as soon as possible.
If the evaluation findings are normal,
indicating that the neonate has HSV
infection but that it has not yet pro-
gressed to HSV disease, the infant
should be treated empirically with in-
travenous acyclovir for 10 days to
prevent progression from infection to
disease (preemptive therapy) (BIII). If
the evaluation findings are abnormal,

FIGURE 3
Algorithm for the treatment of asymptomatic neonates after vaginal or cesarean delivery to women with active genital herpes lesions. ALT, alanine
aminotransferase; D/C, discontinue.

TABLE 2 Maternal Infection Classification by Genital HSV Viral Type and Maternal Serologya

Classification of Maternal Infection PCR/Culture From Genital Lesion Maternal HSV-1 and HSV-2 IgG Antibody Status

Documented first-episode primary infection Positive, either virus Both negative
Documented first-episode nonprimary infection Positive for HSV-1 Positive for HSV-2 AND negative for HSV-1

Positive for HSV-2 Positive for HSV-1 AND negative for HSV-2
Assume first-episode (primary or nonprimary) infection Positive for HSV-1 OR HSV-2 Not available

Negative OR not availableb Negative for HSV-1 and/or HSV-2 OR not available
Recurrent infection Positive for HSV-1 Positive for HSV-1

Positive for HSV-2 Positive for HSV-2
a To be used for women without a clinical history of genital herpes.
b When a genital lesion is strongly suspicious for HSV, clinical judgment should supersede the virological test results for the conservative purposes of this neonatal management
algorithm. Conversely, if in retrospect, the genital lesion was not likely to be caused by HSV and the PCR assay result or culture is negative, departure from the evaluation and
management in this conservative algorithm may be warranted.
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indicating the neonate already has
neonatal HSV disease, the infant should
be treated for 14 to 21 days with in-
travenous acyclovir on the basis of the
extent of neonatal HSV disease (dis-
seminated, CNS, or SEM) (AII); if the
initial CSF PCR assay result is positive
for HSV DNA, a repeat lumbar puncture
should be obtained near the end of
therapy (eg, on day 17 or 18 of an an-
ticipated 21-day course of therapy), and
intravenous acyclovir should be dis-
continued at 21 days if the repeat HSV
PCR assay result is negative (AII). If the
“end-of-therapy” CSF PCR assay result
is positive, intravenous acyclovir should
be continued for another 7 days, with
another repeat lumbar puncture near
the end of therapy, again with decisions
regarding cessation of therapy predi-
cated on the repeat HSV CSF PCR assay
result (BII). After completion of paren-
teral acyclovir for treatment of neonatal
HSV disease, infants should receive oral
acyclovir suppressive therapy for 6
months.57

Management of Asymptomatic
Neonates After Vaginal or Cesarean
Delivery to Women With Lesions at
Delivery and No History of Genital
HSV Preceding Pregnancy

For women without a history of genital
herpes preceding pregnancy, the pres-
ence of genital lesions at delivery could
represent first-episode primary infec-
tion (with a risk of transmission to the
newborn infant of 57%), first-episode
nonprimary infection (with a risk of
transmission to the newborn infant of
25%), or recurrent infection (with a risk
of transmission to the newborn infant
of 2%). Thus, with the availability of
type-specific serological testing, the
practitioner can determine which type
of infection the outbreak represents,
given that the risks to the infant are so
disparate. Accordingly, serological test-
ing should be performed to determine
the type of HSV infection in the mother to
delineate between the 3 (Table 1).

At approximately 24 hours after de-
livery, neonatal skin and mucosal
specimens (conjunctivae, mouth, na-
sopharynx, and rectum, and scalp
electrode site, if present) should be
obtained for culture (and PCR assay, if
desired), and blood should be sent for
HSV DNA PCR assay to evaluate for HSV
infection. In addition, the infant should
be evaluated for neonatal HSV disease
(lumbar puncture with CSF sent for
indices and HSV DNA PCR assay, in
addition to serum alanine trans-
aminase) at the same time, and in-
travenous acyclovir should be initiated
pending the results of the evaluation,
because the possibility is high that this
could be a primary maternal infection
(BIII). It is acceptable to wait to initiate
therapy until approximately 24 hours
after delivery in an asymptomatic ne-
onate, because the average age at onset
of neonatal HSV disease is between 1.5
and 3 weeks of age. Some practitioners
advocate evaluation and treatment
immediately after delivery if the infant
is preterm or there has been prolonged
rupture of membranes (CIII).

Laboratory correlations between vi-
rological (PCR/culture) and serological
results that define maternal disease
classification (first-episode primary,
first-episode nonprimary, and recurrent)
are presented in Table 2. The table de-
liberately uses a conservative estimate
of first-episode infection, because the
likelihood of transmission in such a sit-
uation is high. It is intended to be used
to determine maternal disease classifi-
cation in women without a clinical his-
tory of genital herpes.

If the mother has a documented or
assumed first-episode primary or first-
episode nonprimary infection (Table 2)
and the neonate’s evaluation results
are normal, the infant should be
treated empirically with intravenous
acyclovir for 10 days to prevent pro-
gression from neonatal infection to
disease (preemptive therapy) (BIII). If

the infant’s evaluation results are ab-
normal, indicating the neonate al-
ready has neonatal HSV disease, the
infant should be treated for 14 to 21
days with intravenous acyclovir on the
basis of the extent of neonatal HSV
disease (disseminated, CNS, or SEM)
(AII); if the initial CSF PCR assay
results are positive for HSV DNA, a re-
peat lumbar puncture should be
obtained near the anticipated end of
therapy (eg, on day 17 or 18 of ther-
apy), and intravenous acyclovir should
be discontinued at 21 days if the re-
peat HSV PCR assay result is negative
(AII). If the end-of-therapy CSF PCR
assay result is positive, the intra-
venous acyclovir should be continued
for another 7 days, with another re-
peat lumbar puncture near the an-
ticipated new end of therapy, again
with decisions regarding cessation of
therapy predicated on the HSV CSF
PCR assay result (BII). After comple-
tion of parenteral acyclovir for treat-
ment of neonatal HSV disease, infants
should receive oral acyclovir sup-
pressive therapy for 6 months.57

If the mother has recurrent genital HSV
infection (that is, she has type-specific
antibody to the HSV serotype detected
by her genital swab) and the neonatal
surface and blood virology study
results are negative, acyclovir should
be stopped, the parent(s) should re-
ceive education regarding signs and
symptoms of neonatal HSV, and the
infant may be discharged and reeval-
uated with any signs or symptoms of
illness during the first 6 weeks of life
(AII). Conversely, if virology study
results are positive, confirming neo-
natal HSV infection, intravenous acy-
clovir should be continued, with the
duration of treatment based on the
evaluation for neonatal HSV disease. If
the evaluation findings are normal, the
infant should be treated empirically
with intravenous acyclovir for 10 days
to prevent progression from HSV
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infection to HSV disease (preemptive
therapy) (BIII). If the evaluation findings
are abnormal, the infant should be
treated with intravenous acyclovir for
14 to 21 days on the basis of the extent
of neonatal HSV disease (disseminated,
CNS, or SEM) (AII); if the initial CSF PCR
assay result is positive for HSV DNA,
a repeat lumbar puncture should be
obtained near the end of therapy (eg,
on day 17 or 18 of an anticipated 21-day
course of therapy), and intravenous
acyclovir should be discontinued at
21 days if the repeat HSV PCR assay
result is negative (AII). If the end-of-
therapy CSF PCR assay result is pos-
itive, intravenous acyclovir should be
continued for another 7 days, with
another repeat lumbar puncture near
the end of therapy, again with deci-
sions regarding cessation of therapy
predicated on the basis of HSV CSF
PCR assay result (BII). After completion
of parenteral acyclovir for treatment
of neonatal HSV disease, infants should
receive oral acyclovir suppressive
therapy for 6 months.57
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APPENDIX Evidence-based Rating System Used To Determine Strength Of Recommendations

Category Definition Recommendation

Strength of recommendation
A Strong evidence for efficacy and substantial clinical benefit Strongly recommended
B Strong or moderate evidence for efficacy, but only limited

clinical benefit
Generally recommended

C Insufficient evidence for efficacy, or efficacy does not
outweigh possible adverse consequences

Optional

D Moderate evidence against efficacy or for adverse outcome Generally not recommended
E Strong evidence against efficacy or for adverse outcome Never recommended
Quality of evidence supporting recommendation
I Evidence from at least 1 well-executed randomized controlled

trial or 1 rigorously designed laboratory-based
experimental study that has been replicated by an
independent investigator

II Evidence from at least 1 well-designed clinical trial without
randomization; cohort or case-controlled analytic studies
(preferably from >1 center); multiple time-series studies;
dramatic results from uncontrolled studies; or some
evidence from laboratory experiments

III Evidence from opinions of respected authorities based on
clinical or laboratory experience, descriptive studies, or
reports of expert committees

Adapted from Centers for Disease Control. 2009 guidelines for the prevention and treatment of opportunistic infections among HIV-exposed and HIV-infected children. MMWR Recomm Rep.
2009;58(RR-11):5.
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POLICY STATEMENT

Guiding Principles for Managed Care Arrangements for
the Health Care of Newborns, Infants, Children,
Adolescents, and Young Adults

abstract
By including the precepts of primary care and the medical home in the
delivery of services, managed care can be effective in increasing ac-
cess to a full range of health care services and clinicians. A carefully
designed and administered managed care plan can minimize patient
under- and overutilization of services, as well as enhance quality of
care. Therefore, the American Academy of Pediatrics urges the use
of the key principles outlined in this statement in designing and imple-
menting managed care programs for newborns, infants, children, ado-
lescents, and young adults to maximize the positive potential of
managed care for pediatrics. These principles include the following:
Pediatrics 2013;132:e1452–e1462

� Access to primary care pediatricians

� Access to pediatric specialty services

� Appropriate eligibility and treatment authorization

� Effective quality improvement and management

� Adequate financing and payment

INTRODUCTION

Faced with persistent escalation in health care costs, employers, state
Medicaid programs, the State Children’s Health Insurance Program
(CHIP), and other purchasers of health care continue to study and
often reconfigure managed care plans to find the most efficient
strategies that provide access to quality health care while controlling
costs. As a means of coordinating the delivery and financing of health
care services, managed care plans have advanced different config-
urations that may include selective contracting with clinicians, med-
ical management (ie, utilization management), gatekeeper functions,
and different payment methodologies. Newer models and market
changes have led to further changes, such as integrated delivery
systems (IDSs), accountable care organizations (ACOs), payment
incentives based on quality indicators, and clinician and payer con-
solidations. Additionally, clinicians and payers, including managed

COMMITTEE ON CHILD HEALTH FINANCING

KEY WORD
Managed care

ABBREVIATIONS
AAP—American Academy of Pediatrics
ACA—Patient Protection and Affordable Care Act
ACO—accountable care organization
CHIP—Children’s Health Insurance Program
CPT—Current Procedural Terminology
IDS—integrated delivery system
PCMH—primary care medical home
PCP—primary care pediatrician
RVU—relative value unit

This document is copyrighted and is property of the American
Academy of Pediatrics and its Board of Directors. All authors
have filed conflict of interest statements with the American
Academy of Pediatrics. Any conflicts have been resolved through
a process approved by the Board of Directors. The American
Academy of Pediatrics has neither solicited nor accepted any
commercial involvement in the development of the content of
this publication.

All policy statements from the American Academy of Pediatrics
automatically expire 5 years after publication unless reaffirmed,
revised, or retired at or before that time.

This policy statement replaces the 2006 policy statement,
“Guiding Principles for Managed Care Arrangements for the
Health Care of Infants, Children, Adolescents, and Young Adults.”

www.pediatrics.org/cgi/doi/10.1542/peds.2013-2655

doi:10.1542/peds.2013-2655

Accepted for publication Aug 19, 2013

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).

Copyright © 2013 by the American Academy of Pediatrics

e1452 FROM THE AMERICAN ACADEMY OF PEDIATRICS

Organizational Principles to Guide and Define the Child
Health Care System and/or Improve the Health of all Children

http://www.pediatrics.org/cgi/doi/10.1542/peds.2013-2655


662 SECTION 4/2013 POLICIES

care plans, are in the midst of
adjusting to the mandated compo-
nents of the Patient Protection and
Affordable Care Act (ACA; Pub L No.
111-148, 2010). As the delivery and fi-
nancing of health care services con-
tinues to face profound challenges,
diligent and focused efforts are
needed to ensure that managed care
plans serve the varied health care
needs of neonates, infants, children,
adolescents, and young adults (here-
inafter referred to as children) and
their families.

The effects of managed care on children’s
access to services and actual health
outcomes are not yet clear. Some
studies report positive effects (lower
emergency department use and higher
outpatient use; reduced costs, espe-
cially for hospitalizations), but also
report concerns regarding access to
care and satisfaction.1 Other studies
suggest no statistically significant
differences in self-reported out-
comes for children enrolled in man-
aged care versus traditional health
plans.2

The effectiveness of managed care in
linking more low-income children to
a medical home is uncertain. The
proportion of Medicaid-enrolled chil-
dren 0 to 20 years of age registered in
managed care plans increased from
52.2% in federal fiscal year 2000 to
69.6% in federal fiscal year 2008.3

Medicaid program shifts from fee-for-
service to managed care plans have
had little consistent effect on the
health care use pattern by children
and satisfaction with care received.4

States that have expanded Medicaid
and CHIP managed care programs for
children with special health care
needs have reported mixed results in
terms of access to care and utiliza-
tion.5

The American Academy of Pediatrics
(AAP) urges the use of the following
principles outlined in this statement in

designing and implementing managed
care for children:

� Access to primary care pediatri-
cians (PCPs)

� Access to pediatric specialty ser-
vices

� Appropriate eligibility and treat-
ment authorization

� Effective quality improvement and
management

� Adequate financing and payment

It is important tomonitor the short- and
long-term effects of cost-containment
measures on the quality and outcome
of medical services for children. The
financial arrangements inherent in
managed care plans often include
discounted charges and modified fee
schedules, performance incentives,
capitation, case rates, and bundled or
global fees. Utilization management
techniques used by managed care
plans include precertification, concur-
rent review and discharge planning,
care coordination, case management,
preauthorization, formulary manage-
ment, and physician practice profiling
in comparison with selected bench-
marks. Accountability links financial
consideration and utilization in addition
to quality measures and patient satis-
faction. Managed care plans are also
incorporating evidence-based review,
comparative effectiveness (also known
as patient-centered outcomes research),
value-based benefits, and tiered-level
benefits to manage access to ser-
vices. These financial and utilization
incentives and disincentives should be
structured to preserve and, when
appropriate, extend access to com-
prehensive and coordinated pre-
ventive, acute, and chronic care for
all children. Cost-efficient health
care delivery should be driven by
performance-incentive programs fo-
cused on improved quality of care,
actual clinical outcomes, and patient
satisfaction, rather than policies that

create barriers to care or discourage
a willingness to provide services for
children with special health care needs.
It is well understood that inadequate
physician payment can be a significant
barrier to physician service access. At-
tention should be paid to the relation-
ship of payment on access to care
and the quality of care that children
and adolescents receive.6,7 Additionally,
market consolidations by managed care
plans need to be reviewed in light of
the effects on pediatrics and pedia-
tricians, including, but not limited to,
coverage benefits and access to pedia-
tricians, pediatric medical subspeci-
alists, and pediatric surgical specialists
(unless otherwise indicated, use of the
term pediatrician includes PCPs, pedi-
atric medical subspecialists, and pedi-
atric surgical specialists).

By including the precepts of primary
care in the delivery of services, man-
aged care can be instrumental in en-
couraging clinicians to provide access
to a full range of evidence-based and
evidence-informed pediatric health
care services within a medical home.
Children who received care in medical
homes were less likely to have unmet
medical and dental needs and were
more likely to receive comprehensive
pediatric care.8 Managed care plans
can be instrumental to support
the intent and desired outcomes of
a medical home. A medical home pro-
vides care that is accessible, family
centered, continuous, comprehensive,
coordinated, compassionate, and cul-
turally effective.9 The guidelines for
care delivered in this environment are
well illustrated in Bright Futures,10 as
recommended in the ACA.

Medically necessary health inter-
ventions that are evidence based or
evidence informed are intended to
prevent, diagnose, detect, treat, ame-
liorate, or palliate the effects of
a physical, mental, genetic, or con-
genital condition, injury, or disability
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that lies outside the range of normal
variation. Managed care organizations
frequently use medical management
guidelines to make coverage deter-
minations. Payers are now looking
at value-based benefits, compar-
ative effectiveness, or patient-centered
outcomes research to support their
medical management and benefits
coverage. However, adult-oriented poli-
cies frequently cannot be applied to
the decision about a child’s health
care. Many of these “evidence-based”
studies are not developed with a pedi-
atric focus, are derived from best-case
actuarial data, or are proprietary. The
implementation of medical manage-
ment guidelines that do not address
the unique needs of children may ad-
versely affect the health and well-being
of pediatric patients, especially those
with special health care needs. The
development of medical management
guidelines and comparative effective-
ness studies used to determine bene-
fits coverage should be reviewed
regularly to substantiate their validity
and reliability in the pediatrics envi-
ronment. In addition, as part of ACA
implementation, each state will estab-
lish its own determination of essential
health benefits. Therefore, the effect of
variability of benefits coverage, which
may exist among states because of
state determination of essential health
benefits, needs to be studied.

Just as fee for service can result in
overutilization, payment structures
in managed care plans can result in
misutilization of appropriate ser-
vices and reduced quality of care.
Underutilization could result from
underfunded pediatric services, in-
cluding inadequately funded primary
care capitation or payments and
restrictions or limited access to
pediatric medical subspecialists,
pediatric surgical specialists, and
tertiary care centers. Other access
restrictions could block the use of

necessary related services that im-
prove outcomes or enhance quality
of life, such as behavioral/mental
health services, reproductive health
services, social work services, de-
velopmental evaluation, occupational
and physical therapy, vision screen-
ing, hearing screening, and speech
and language therapies. Many ser-
vices are, in fact, safety-net services,
such as those of school-linked clinics
and services of other public entities.
To guard against inappropriate uti-
lization and restricted access to
necessary services, approaches to
managed care must include a defini-
tion of medical necessity that
addresses the unique needs of chil-
dren and adolescents, specifically
addressing the needs of those who
have a functional impairment, chronic
condition, or significant and multiple
risks.11 Annual public reporting or
monitoring should be considered to
inform consumers of the quality of
their health care benefits, with specific
attention to recognized state or na-
tional benchmarks, required medical
loss ratios, enrollment retention, and
so forth. When a state has mandated
participation in Medicaid managed
care plans, it must implement rigorous
regulatory oversight to ensure that
eligible children have access to high-
quality health services in a medical
home and that pediatricians are ade-
quately paid to provide these services.
In addition, in states in which Medic-
aid enrollees are required to use
a Medicaid managed care plan or
enroll in state insurance exchanges as
proposed by the ACA, beneficiaries
should have the freedom to choose
among 2 or more managed health
care plans.12 In areas where only 1
managed care plan is available,
particularly rural areas, families
should be able to choose their in-
dividual physicians, and every effort
should be made to allow Medicaid
patients to remain in the care of

their medical home.12 Medicaid pro-
visions in the Balanced Budget Act of
1997 (Pub L No. 105-33) require ad-
equate safeguards in every state
implementation plan to ensure ac-
cess to and delivery of quality health
care for children.

Despite an exemption for grand-
fathered plans, the ACA is intended to
enhance access and benefits cover-
age.13,14 A grandfathered health plan
is an existing plan on the market
when the ACA was signed into law in
March 2010. Grandfathered plans are
exempt from several provisions of the
ACA as long as the grandfathered plan
has not made any significant changes,
such as raising premiums or elimi-
nating benefit categories. Insurance
plans that undergo such changes
forfeit their grandfathered status and
are subject to the full scope of ACA
provisions. ACA provisions affecting
children and adolescents include the
following:

� All nongrandfathered health insur-
ance plans are required to cover
all well-child visits, including phys-
ical examinations; immunizations;
screenings for hearing, vision, de-
velopmental, and behavioral health;
and anticipatory guidance in ac-
cordance with Bright Futures10

guidelines.

� Nongrandfathered health insurance
plans are required to provide this
benefit without copayments or other
cost sharing for individual policy
years and group plan years, effec-
tive September 23, 2010.

� Effective January 1, 2014, new
health insurance plans operating
under state health insurance ex-
changes must provide a package
of essential benefits, the scope of
which must be equal to benefits
provided under a “typical” employer-
sponsored plan. However, essential
health benefits may vary from state
to state.
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� Preexisting condition exclusions
are banned for children up to 19
years of age who are enrolled in
nongrandfathered plans (effective
September 23, 2010).

� Coverage is extended to young
adults under a parent’s health in-
surance plan to 26 years of age if
the plan provided dependent cover-
age (effective September 23, 2010).

� All private insurance plans are
barred from rescinding coverage,
except in the case of fraud or mis-
representation by the enrollee.

� Private insurance plans are barred
from imposing lifetime dollar limits
on coverage for “essential health
benefits.”

� Plan enrollees in all nongrand-
fathered plans are allowed to
choose a participating pediatri-
cian as the child’s primary care
physician.

Judicial challenges regarding the
constitutional nature of the ACA have
been resolved. The AAP now seeks to
work in partnership with families,
other health and health-related pro-
fessionals, federal and state govern-
ments, employers, and the managed
care industry to implement the fol-
lowing principles of managed care for
children. These principles of access to
primary and specialty pediatric ser-
vices, treatment authorization, co-
ordination of care, and financing and
payment are intended to maximize the
positive potential of managed care for
the benefit of children and guide
pediatricians and those providing care
to children and adolescents, as well as
families, payers, policy makers, and
managed care plans.

PRINCIPLES OF MANAGED CARE
FOR CHILDREN

1. Access to Appropriate PCPs

a. Choice of primary care physicians for
children must include pediatricians.

As the medical specialty concerned
with the physical, mental, and so-
cial health of children from birth
to young adulthood, pediatricians
understand the constantly chang-
ing functioning status of their
patients’ growth and development.
Numerous studies support the
significant relationship between
primary care and health out-
comes.15

b. PCPs should serve as the child’s
medical home and ensure the de-
livery of comprehensive preven-
tive, acute, and chronic care
services. In areas in which pedia-
tricians are not available, ac-
cess to pediatric consultation is
important. Access to pediatric
care/consultation should be avail-
able 24 hours a day, 7 days a week,
or there should be appropriate
coverage arrangements.

c. The primary care medical home
(PCMH) implies, first and foremost,
care coordination (ie, the PCMH
manages all referrals that are med-
ically necessary). The function of the
PCP might be transferred to a pedi-
atric medical subspecialist for cer-
tain children with complex physical
and/or mental health problems (eg,
those with special health care
needs, including but not limited
to cystic fibrosis, juvenile rheuma-
toid arthritis, renal disease, can-
cer) if the subspecialist is willing
to assume responsibility for care
coordination within the context of
the patient-/family-centered medical
home. Managed care plans should
support development of the patient-/
family-centered medical home by
pediatricians and pediatric medical
subspecialists for the pediatric pop-
ulation covered under their plans,
particularly children with special
health care needs. Children with spe-
cial health care needs should be de-
fined as those who “have a chronic

physical, developmental, behavioral,
or emotional condition and who re-
quire coordinated health and re-
lated services of a type or amount
beyond that required by children
generally.”16 For certain physical,
developmental, mental health, and
social problems, the PCP may seek
the assistance of a multidisciplinary
team with participation by appro-
priate public programs (eg, Title V
Program for Children with Special
Health Care Needs). Managed care
plans can assist the PCP in identify-
ing and fostering linkages to avail-
able resources.

d. Adolescents, young adults, and
other individuals from more vul-
nerable populations may need
multiple sources of care available
to ensure that adequate services
are provided.

2. Access to Pediatric Specialty
Services

a. When children need the services
of pediatric medical subspecial-
ists or other health care profes-
sionals, managed care plans
should use clinicians with appropri-
ate pediatric training and exper-
tise. Pediatric-specialty clinicians
include pediatric medical subspe-
cialists, pediatric surgical special-
ists, and behavioral mental health
specialists, who should have com-
pleted an appropriate fellowship in
their area of expertise and are
certified by specialty boards if
certification is available. There
should be no financial barriers to
access to pediatric specialty care
above and beyond customary health
plan requirements for specialty
care.

b. Managed care plans should ensure
access within the plan to tertiary-
care centers appropriate for chil-
dren, as well as an appropriate
number and mix of geographically
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accessible pediatric-trained physi-
cian specialists.

c. The referral process for pediatric
specialty clinicians (pediatric medi-
cal subspecialists, pediatric surgical
specialists, and pediatric behavioral
mental health specialists) should be
developed by health plans in collab-
oration with pediatricians, pediatric
specialty clinicians, and families. The
criteria for referrals may include
age of patient, specific diagnoses,
severity of conditions, and logistic
considerations (eg, geographic ac-
cess and cultural competence).

d. Access to specialty services within
the managed care organization can
be expedited by creating a “presump-
tive authorization” category (eg, no
preauthorization needed for diagno-
ses including but not limited to her-
nia, strabismus, appendicitis, and
diabetes).

e. Managed care plans must foster
and financially support care coor-
dination, such as interdisciplinary
communication with the pediatric
patient’s medical home, including
the PCP, pediatric medical subspe-
cialists, pediatric surgical special-
ists, mental health professionals,
and any other professional service
providing medical care.

3. Eligibility and Treatment
Authorization

a. Managed care plans must provide
appropriate written, oral, and Web-
based information and counseling to
current and potential beneficiaries
that allow informed patient choice
of a managed care organization, net-
work options for primary care physi-
cians, relevant pediatric medical
subspecialists and pediatric surgical
specialists, and pediatric hospital
and ancillary services.

b. Families should receive education
at the time of enrollment to help

them understand fully their health
plan benefits (including limitations
on the amount, duration, and scope
of services; cost-sharing require-
ments; and participating health
care professionals). Carriers with
multiple managed care plans should
provide a clear comparison of pe-
diatric benefits and networks across
managed care plans so that fami-
lies can choose a plan most appro-
priate for their needs. Materials
should be clear, in lay language, and
easy for all families to understand.17

Materials should be available in
the patient’s/family’s primary lan-
guage.

c. Subsequent to enrollment, health
insurance benefits for pediatrics
must be clearly defined. Managed
care plans must provide details on
the scope of pediatric benefits in
consumer brochures, Web sites,
and, most importantly, in plan
evidence of benefit coverage docu-
ments and managed care con-
tracts.

d. Families and pediatricians should be
fully informed of the plan’s partici-
pating clinicians. This should include
an up-to-date listing of the plan’s
participating health care professio-
nals whose practices are currently
open to patients served by the man-
aged care plan. The roster of the
provider network should be continu-
ously updated by the managed
care plan to reflect newly partici-
pating physicians as well as deletion
of nonparticipating providers. The
parent’s/patient’s choice of pediatrician
as well as the required copayments
should be listed on the patient’s in-
surance card.

e. Managed care plans should pro-
vide accurate and current online
patient eligibility data, timely au-
thorization review, and real-time
claims adjudication with real-time

payment information available to
clinicians and patients.

f. Managed care plans need to
make every effort to provide
timely and accurate verification
of eligibility to the physician and
should not retroactively rescind
payments on the basis of the
plan’s error. Plans must be bound
by their confirmation of eligibility,
and physicians are to be held
harmless and be fully compen-
sated when services are provided
after the plan’s verification of el-
igibility.

g. The treatment authorization pro-
cess for elective services initiated
by the PCP should efficiently facili-
tate timely appropriate referral for
specialty consultations, hospital
inpatient and outpatient care, and
other treatments. Emergency-based
services should not require previ-
ous authorizations.

h. Plans should provide timely re-
sponses to treatment authoriza-
tion requests (including 24-hour
access and approvals in the case
of emergencies) on the basis of
the nature and urgency of the
patient’s needs. Managed care
plans should allow member ac-
cess to emergency care consis-
tent with the “prudent layperson”
standard.17 Plans are urged to
make transparent their processes
for authorizations and are encour-
aged to evaluate and share stud-
ies on the effects of previous
authorizations on patient access,
costs, and quality of care.

i. Plans should provide a timely
appeals process that includes direct
discussions between the reviewing
panel, the patient’s pediatrician,
and the relevant specialists and, if
appropriate, an external review by
an independent third-party reviewer
of the same specialty or, if not avail-
able, by a physician experienced in
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the treatment of the pediatric ill-
ness.

j. Before making any determination
that any item or service furnished
to a person younger than 26 years
is not medically necessary, the
managed care plan should con-
sider whether an item or service
(1) is appropriate for the age and
health status of the person, and (2)
is supported by evidence-based or
evidence-informed clinical practice
guidelines developed for children’s
health care services that are en-
dorsed or approved by appropriate
medical professional societies or
governmental public health agen-
cies. Managed care plans should
describe the process by which
physicians are to provide justifica-
tion for medical necessity. Referral
to a panel of third-party reviewers
with pediatric expertise may be
the option of last resort.

k. Pharmacy benefits must be appro-
priate for children and recognize
that off-label use of medications is
often a necessity for children, in-
cluding compounded medications,
which are often necessary to meet
the unique needs of children. (Off-
label use may be defined as using
an approved drug to treat a disease
that is not indicated on the label or
varying from the indicated dosage,
regimen, or patient population.)

l. Health plans need to recognize and
reward the unique skills of pedia-
tricians in addressing pediatric
mental health issues and remove
barriers to mental health care, as
outlined in the AAP and American
Academy of Child and Adolescent
Psychiatry joint paper “Improving
Mental Health Services in Primary
Care: Reducing Administrative and
Financial Barriers to Access and
Collaboration.”18 Pediatric primary
care clinicians have substantial op-
portunities to affect the mental

health of children: preventing men-
tal health problems by guiding
parents in behavior management;
identifying mental health symp-
toms as they emerge; intervening
early, before symptoms have
evolved into disorders; facilitating
referral of children and their fam-
ily members when mental health
or substance abuse specialty ser-
vices are needed; and collaborat-
ing with child and adolescent
psychiatrists in caring for children
with severely impairing mental
health and substance abuse disor-
ders. Managed care plans are
called on to implement parity in
mental health benefits, including
diagnostic parity for pediatricians
and procedural parity for child
and adolescent psychiatrists. By
addressing the administrative and
financial barriers that primary
care clinicians and children’s men-
tal health professionals currently
encounter in providing behav-
ioral, mental, and brain health
services to children and adoles-
cents, managed care plans can
improve access, collaboration, and
coordination for pediatric mental
health care. PCPs should be recog-
nized as often the best equipped to
provide initial mental health thera-
peutic and counseling services for
children and their families.

4. Quality Improvement and
Management

a. Managed care plans should be
transparent and provide written
standards that pertain to access
to primary care, referrals to spe-
cialty physician and other recom-
mended services, the referral
process, and protocols for service.

b. Pediatricians, pediatric medical
subspecialists, pediatric surgical
specialists, and behavioral mental
health specialists should have an
active role in developing quality im-

provement mechanisms and patient-
centered outcomes research pro-
grams. Any cost-containment process,
pay-for-performance program, tiered
benefits, differential physician pay-
ments, or value-based benefit design
should be reviewed in light of the
effects on pediatric access and
quality of care.

c. Managed care plans have devel-
oped a broad and diverse clinical
database related to utilization
of services. As a result, managed
care plans should participate in
patient registry development and
thoughtful quality outcomes re-
search based on the principles
articulated in the AAP policy state-
ment “Principles for the Use and
Development of Quality Mea-
sures.”19 Health care payers are
in a unique position to collaborate
with the pediatric community to
develop and implement changes
that systematically advance child-
ren’s health care. Managed care
plans should actively engage pe-
diatricians in both community
and hospital settings in outcomes
research and quality improvement
efforts, such as developing patient
registries or working toward a single
national pediatric database similar
to the Medicare Part B database.20

Quality management should include
appropriate peer review, with pedi-
atric cases reviewed by pediatri-
cians.

d. Use of patient-centered outcomes
research studies is increasing as
payers look to assess treatments
and costs to determine the ideal
course of treatment, medication,
or medical device for certain con-
ditions. With the establishment of
the Council for Comparative Effec-
tiveness Research as part of the
American Recovery and Reinvest-
ment Act passed in February
2009,21 private payers, including

PEDIATRICS Volume 132, Number 5, November 2013 e1457

FROM THE AMERICAN ACADEMY OF PEDIATRICS



GUIDING PRINCIPLES FOR MANAGED CARE ARRANGEMENTS FOR THE HEALTH CARE OF NEWBORNS, INFANTS, CHILDREN, ADOLESCENTS, AND YOUNG ADULTS 667

managed care payers, have en-
hanced comparative effectiveness
efforts. Also, the Patient-Centered
Outcomes Research Institute was
established through the 2010 ACA
and was created to conduct re-
search to provide information
about the best-available evidence
to help patients and health care
clinicians make more informed
decisions.22 These efforts support
incorporation of outcomes-based
research to benefit design. Man-
aged care plans are encouraged
to share clinical and financial data
along the continuum of care to al-
low for assessment of access, qual-
ity, and cost of care. Managed care
plans using pediatric comparative
effectiveness and patient-centered
outcomes research studies for cov-
erage determinations need to make
all research public and available
for comment by organized medi-
cine and specialty societies. For pe-
diatric comparative effectiveness
research, pediatricians, and pedi-
atric specialists must be part of
the review.

e. Plans should promote recommen-
ded preventive services, early iden-
tification, and treatment of health
problems in children by providing
benefits coverage and appropriate
payment to physicians for all rec-
ommended screenings and assess-
ments. These measures should be
included in incentive programs to
physicians as part of pay-for-
performance programs.

f. Plans should report a uniform
standard set of encounter data in
compliance with the Health Insur-
ance Portability and Accountability
Act (Pub L No. 104-191 [1996]).

g. States should publish uniform data
for health plans that offer consum-
ers and purchasers the opportunity
to evaluate and compare perfor-
mance, including relevant financial

information, among competing
plans. The measures reported by
states on a managed care plan’s
performance should emphasize
quality standards, such as access
to care, patient satisfaction, and
health outcomes.

h. Managed care contracts shall ex-
clude prohibitions that restrict
information and advice that physi-
cians provide about a patient’s
medical options, including, but
not limited to, advice on noncov-
ered treatment options and infor-
mation about the patient’s plan
and competing health plans.

i. Managed care plans are encour-
aged to work collaboratively with
pediatricians, pediatric specialists,
the AAP, and AAP chapters to de-
velop and/or enhance quality-
improvement activities that can
benefit all children.

j. Managed care programs should
collaborate with their clinicians
and community resources to iden-
tify appropriate family practice
and internal medicine medical
homes that provide optimal care
for children with special health
care needs as they age out of the
pediatric medical home and transi-
tion to adult care.

5. Financing and Payment

a. Payment methods should be devel-
oped that cover all the health care
needs of children, as defined by
the AAP policy statement “Scope
of Health Care Benefits for New-
borns, Infants, Children, Adoles-
cents, and Young Adults Through
Age 26 Years,”23 with the periodic-
ity of visits and procedures de-
scribed in the AAP statement
“Recommendations for Preventive
Pediatric Health Care”24 and the
current edition of the Bright
Futures,10 as well as “The Medical
Home for Children: Financing Prin-

ciples.”25 The methods used for
pediatric health care payment
should consider age, chronicity
and severity of underlying health
problems (case mix, risk, or se-
verity adjustment), service area
market, and geographic consider-
ations. Payments to the PCMH for
chronic condition management
should support the additional vis-
its and time spent on care plan
development and complex disease
management, as reflected in
Current Procedural Terminology
(CPT)26 codes for care plan over-
sight, non–face-to-face care, complex
and transitional care, telephone
care,27 and E-mail consultations,
as well as recommended pediat-
ric services provided by nonphy-
sician professionals. The payment
structure should encompass rec-
ognition of all CPT and Healthcare
Common Procedure Coding Sys-
tem codes based on their relative
value units (RVUs), the complexity
of the physician’s patient panel
mix, expanded care-management
responsibilities, after-hours acces-
sibility, new quality-improvement
activities, and up-front investments
and support for infrastructure.25

b. Managed care plans need to make
transparent all policies and proce-
dures regarding coverage and pay-
ment determinations, including fee
schedules and claims edits. Any
changes affecting payment to the
pediatrician must be provided in
writing and in advance to provide
timely notification and allow time
for review/appeal/negotiation by
the pediatrician. There must be
a specified time period for repay-
ment requests applied equally to
payers and clinicians, and payment
offsets on future claims to adjust
contested claims already paid by
managed care plans should be pro-
hibited.
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c. Appropriate payment for immuni-
zations should be based on the ac-
tual cost incurred by the practice
and should include a reasonable
margin to encourage provision of
these services within the medical
home. Actual cost calculation
should include the purchase price,
applicable taxes, shipping/handling
charges, and total additional costs
associated with vaccine inventory
management, including but not
limited to finance costs, immuniza-
tion registry reporting, vaccine ad-
ministration, personnel costs, and
factors for inventory control, loss
prevention, inventory shrinkage,
and vaccine storage (including spe-
cialized refrigerators/freezers, tem-
perature controls, and alarms). Fee
schedules and health plan coverage
benefits for immunizations must
be updated in a timely manner
and made effective retroactive to
the date new recommendations
for new vaccines are published
by the AAP or the Advisory Com-
mittee on Immunization Practices
of the Centers for Disease Control
and Prevention.

d. Payment for physician services
for newborn care should be sep-
arately identified as unique and
distinct from maternal services
and should ensure adequate and
clearly identified payment to at-
tending physicians who provide
care for newborn infants to en-
sure consistent and continuous
coverage for the neonatal period
and for subsequent pediatric
care.

e. All capitated rates should be ad-
justed for case-mix differences
based on age, geographic location,
modifiers for children with special
health care needs, outlier risk-
adjusted methods, more risk-
adjusted rating groups, a pediatric
diagnostic classification system, or

a combination of these. As risk-
adjustment techniques are devel-
oped by payers, it is necessary to
incorporate a pediatric focus and
involve PCPs and pediatric spe-
cialists experienced in private
practice in their design. Contract
provisions about carved-out ser-
vices, outlier payment, stop-loss
provisions, reinsurance or shared-
risk arrangements for individual
children, and aggregate plan loss
or profits should be clearly identi-
fied. Any additional services (mean-
ingful use reporting, attestations
to facilitate data correction, and
so forth) to be covered under
the capitation rate must be sub-
ject to mutual agreement by the
health plan and the contracting
physician.

f. When primary care is capitated,
contracts should include fee-for-
service carve-outs for unexpected
or high-cost services, including, but
not limited to, neonatal and routine
newborn hospital care, immuniza-
tions, hospitalization, emergency
services, transplant services, and,
in the case of adolescents, preg-
nancy and other reproductive
health services.25

g. All recommended preventive ser-
vices, including pediatric immu-
nizations, must be covered as
first-dollar coverage and not be
subject to deductibles and/or copay-
ments or any other cost-sharing
mechanism under the health plan.
Payment for preventive care serv-
ices needs to be in full and not be
bundled or considered incidental to
the office visit. Appropriate pay-
ment can be accomplished by pay-
ing for each service reported
separately at a level that reflects
the total RVUs of all the reported
services.

h. Health plans paying pediatri-
cians for pediatric care on

a fee-for-service schedule should
use the most current Resource-
Based Relative Value Scale as the
basis for their fee schedule. The
American Medical Association/
Specialty Society Relative Value
Scale Update Committee RVU val-
ues are appropriate for PCPs, pe-
diatric medical subspecialists,
and pediatric surgical specialists.
A single multispecialty, regionally
adjusted conversion factor ap-
plied to the current-year RVUs
(ie, at least 100% of the current
year Medicare resource-based re-
lative value scale reimbursement
rate) should be incorporated. Medi-
caid fees should be set at a rate
that is at least 100% equivalent to
those in Medicare.11,12,28 Health
plans should use the most current
version of CPT codes and adhere to
CPT guidelines regarding the use of
codes.

i. In all payment systems and meth-
odologies, pediatric services within
the context of the medical home
should be appropriately assessed
to ensure that pediatric primary
and specialty services are not
undervalued in terms of practice
expense, professional liability, and
physician work. Financial incen-
tives to encourage use of the med-
ical home must be paramount, and
there should not be financial incen-
tives by the managed care plan to
encourage use of nonmedical
home service offerings, such as
retail-based clinics and/or urgent
care centers.

j. In light of evolving payment method-
ologies, continuation of high-quality
services for children must be en-
sured, and primary care physicians
should be protected against undue
financial risk as well as arbitrary
assignment to tiered or differential
payment levels. Risk levels for
office-based PCPs should be on an
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aggregate, not individual, basis and
should be adjusted based on case-
mix analysis. Any payment incen-
tives, including shifting of risk to
the clinician by the managed care
plan, need to be fully transparent
and supported by data and resour-
ces for the clinician to manage the
risk and make informed clinical and
financial decisions.

k. Mandatory clinician participation
in all service offerings by the man-
aged care plan carrier should be
prohibited, and physicians need to
be allowed to determine their
level of participation and accept-
able risk, individually or as a phy-
sician group, within the health
plans.

l. Federal requirements for capita-
tion should apply to all managed
care plans. Federal and state gov-
ernments should preapprove all
contracts with managed care
plans in which enrollees are pri-
marily beneficiaries of CHIP or
Medicaid and require the federal
and state governments to guaran-
tee clinician payments if plans be-
come insolvent.

m. Plans should use pediatric quality
measures that assess the current
status and improvements of care
over some relevant time frame.
Quality measures on structure,
process, health, and functional
outcomes need to be based on
current acute, chronic, mental,
dental, and preventive pediatric
care standards, in accordance
with the principles promulgated
in the AAP policy statement “Prin-
ciples for the Use and Develop-
ment of Quality Measures.”19 As
physician payment begins to be tied
more closely to patient outcomes
through pay-for-performance pro-
grams, the reporting of CPT cate-
gory II codes will be necessary

to qualify for supplemental pay-
ments.20

n. Many of the responsibilities for
managing the care of pediatric
inpatients are being coordinated
between hospitals and physicians
as part of IDSs with a variety of
payment methodologies: prospec-
tive payment, case rate methodol-
ogies, or bundled or global fee
arrangements. Pediatricians and
pediatric medical and surgical
specialists are encouraged to
work closely with hospitalists,
hospital quality assurance manag-
ers, case managers, medical
directors, and administrators to
improve care management and re-
source utilization continuously
and make process changes that
are outcome driven. Managed
care organizations, ACOs, and
health plans could be very influen-
tial in enhancing this aspect of
health care.

o. To ensure timely and appropriate
payment, plans should make avail-
able electronically pertinent pa-
tient information, including, but
not limited to, patient eligibility
status and current contact infor-
mation, benefits, and benefit limi-
tations.

p. Financial incentives are needed
to support the medical home in-
frastructure, including adoption
of health information technolo-
gies. Despite the benefits to
patients and payers attributable
to implementation of information
technologies, physicians, espe-
cially those in private practice,
bear the risks and costs of imple-
mentation and maintenance as
well as associated upgrades but
do not see a return on their cap-
ital outlay.29

q. Managed care plans developing
IDSs and ACOs should be aligned
with the recommendations by the

AAP.30,31 The AAP fostered the con-
cept of the medical home and is
a staunch advocate for compre-
hensive essential health care
needs of children. The AAP whole-
heartedly recommends that man-
aged care plans, ACOs, and IDSs
adopt a medical home model for
children that adequately addresses
the needs of all children, includ-
ing those with special health care
needs.

CONCLUSIONS

Managed care will continue to evolve
until the approaches used to finance
and deliver health care more consis-
tently meet the needs of patients,
clinicians, employers, and society
overall. During this evolution in man-
aging health care, specific and con-
sistent attention must be given to the
direct relationships between clinician
payments, access to care, the quality of
care provided, and health outcomes
for children as well as patient satis-
faction. Primary care physicians, adult
and pediatric, are the backbone of
managed care systems and key to
IDSs. Much of the focus in today’s
health care reform environment and
in managed care has focused, with
good reason, on controlling health
care costs. In addition to controlling
costs, managed care is also in a posi-
tion to enhance access to and quality
of care. To achieve the greatest value
in health care for children, payers,
employers, and clinicians must all
consistently focus on enhancing access
to health care, improving outcomes,
increasing quality and safety, and
achieving greater patient/family partic-
ipation and satisfaction with their care.
Many debilitating adult conditions begin
in childhood. Pediatricians need the
tools and support of the health
care delivery system to ensure the
health and readiness of tomorrow’s
adult population. Comprehensive,
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coordinated, value-based care with cost
control may have great effects and may
be best demonstrated in pediatric
health care.
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POLICY STATEMENT

Guiding Principles for Pediatric Hospital Medicine
Programs

abstract
Pediatric hospital medicine programs have an established place in pe-
diatric medicine. This statement speaks to the expanded roles and re-
sponsibilities of pediatric hospitalists and their integrated role among
the community of pediatricians who care for children within and out-
side of the hospital setting. Pediatrics 2013;132:782–786

INTRODUCTION

The American Academy of Pediatrics formally recognized pediatric
hospital medicine as a discrete area of practice in 1999 when it ap-
proved the formation of the Provisional Section on Hospital Care. This
entity subsequently became the focal point for general pediatricians
with a primary interest in inpatient pediatric medicine and led to the
approval of the American Academy of Pediatrics Section on Hospital
Medicine. Wachter and Goldman initially coined the term “hospitalist”
in 1996,1 and it is now an easily recognized designation, describing
a physician whose primary professional focus is the general medical
care of hospitalized patients and whose activities include patient care,
teaching, research, and leadership related to hospital medicine.2 The
last policy statement3 reflected the initiation and introduction of pe-
diatric hospitalists and their expected growth in the form of groups
and programs. This statement speaks to the expanded roles and
responsibilities of a more defined group of pediatricians and their
integrated role among a community of pediatricians within and
without the hospital setting. As before, the Section on Hospital Med-
icine strongly supports a policy of voluntary referrals to pediatric
hospital medicine programs and suggests that primary care physi-
cians retain the option to admit and manage their own patients.

DISCUSSION

Construct, Program Setup

Pediatric hospital medicine programs vary considerably in size, scope
of practice, and structure. A wide array of programs now exists,
ranging from those based in small community hospitals to those found
within large academic centers. The range of services provided by a
pediatric hospitalist group is dependent on the needs of the institution
and the ability of the group to provide these services, which may
include the following:
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� General inpatient pediatric care

� Perioperative surgical and medical
subspecialty care4

� Delivery room services

� Newborn nursery care

� NICU and PICU coverage

� Pediatric emergency department
evaluation

� Consultation or short-stay observa-
tion unit services

� Sedation services

� Palliative care

� Coordinated, family-centered inter-
disciplinary admission and dis-
charge planning that includes the
essential role of the primary care
physician

Pediatric hospital medicine programs
may incorporate teaching, mentoring,
and other academic responsibilities,
especially if programs are affiliated
with academic centers. At the com-
munity hospital level, programs may
be supported by a larger tertiary care
center or may be completely inde-
pendent. Programs may be privately
run, supported by hospital-based phy-
sician foundations, or funded by other
for-profit organizations. Regardless of
the many variations in size or scope of
these practices, all programs should
strive to provide continuity of care with
the medical home of primary care
physicians, pediatric medical sub-
specialists, and pediatric surgical spe-
cialists for each child.5

Transitions of Care

Transitioning patients safely back into
the community at the time of discharge
is a primary concern of every hospi-
talist. Admission and discharge plan-
ning should emphasize the importance
of the medical home, communication
with the primary care physician (and
vice versa), pediatric medical sub-
specialists or pediatric surgical spe-
cialists, or other service providers

involved in the patient’s care.6 The
inpatient team should coordinate an
interdisciplinary plan of care that
includes the patient, family, the pri-
mary care provider, and social and
other services when necessary. All
communication should be timely and
complete, including hand-off commu-
nication within and between hospitals.
Hospitalists should work with their
primary care referral centers to es-
tablish the preferred means of commu-
nication and guidelines for frequency of
communication beyond admission and
discharge.

Leadership

Developing and maintaining a suc-
cessful pediatric hospital medicine
program requires an understanding of
the underlying pediatric vision of the
greater institution. It is essential to
develop a mission for the program that
includes its purpose and scope of
services and establishes the basis for
organizational support and a long-
term viable financial model. This
includes understanding the initial
goals for the development of the
program, the high-priority issues of
the program, and its potentials for
success and failure. Hospital medicine
leaders need to understand the hos-
pital environment in which they work
and then define their own program
within that environment. This is par-
ticularly true in community and non–
children’s hospitals, where program
leaders must be strong advocates for
children throughout the hospital. Pe-
diatric hospital medicine leaders
should develop a strategic plan for
the program that includes stability,
expansion of services, and integration
into the overall hospital organization
and management. In the process of
doing this, individual members and
program leaders should have a full
understanding of the institution’s or-
ganizational structure and the chain

of command. Care needs to be taken
to ensure the scope of the program is
matched by the abilities of the hospi-
tal medicine service, in terms of both
clinical skills and manpower. It is im-
portant to have well-described agree-
ments for the role of the hospital
medicine service that are open to
modification with changes in staffing,
experience, or other events that affect
the scope of practice.

Individual Goals

Physicians serving as pediatric hos-
pitalists should be board certified or
board eligible in pediatrics. Ongoing
professional practice evaluation should
require demonstration of adequate pa-
tient volumes, procedural competency,
and participation in quality improve-
ment projects. Physicians should par-
ticipate in continuing medical education
and lifelong learning activities with a
focus on inpatient pediatrics, systems of
care, safety issues, and other topics
directly relevant to pediatric hospital
medicine.

Pediatric hospital medicine program
leadership should identify the skill
sets needed for employment and
define the roles of its members.
These skill sets might include the fol-
lowing:

� Expertise in the care of pediatric
inpatients from neonates to ado-
lescents

� Skill in the coordination of medi-
cally complex patients

� Understanding of the management
of pain, sedation, and palliative care
in children

� Ability to provide team leadership
and mentoring

� Experience in academic teaching
and research

� Participation and leadership in local,
state, and national organizations

� Involvement and leadership in hos-
pital committees and initiatives
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� Skill in communication practices,
both internal and external

� Experience in child health care ad-
vocacy and welfare

A full set of knowledge and skills is
described in the Pediatric Hospital
Medicine Core Competencies.7

Leadership should advocate for a sta-
ble, defined workforce that promotes
healthy work hours, avoids health care
worker fatigue,8 enhances overall ca-
reer satisfaction, and supports finan-
cial viability of the program, including
appropriate physician compensation.
Program and individual performance
target goals and objectives should be
consistently and periodically reviewed
and monitored for success. Each pro-
gram, in keeping with its own scope of
practice and cognizant of national
performance indicators, should set its
own practice performance indicators,
describe them in a concise and easily
understandable format, and review
them on a regular basis. Key parame-
ters should focus on both the goals of
the pediatric hospital medicine pro-
gram as part of a larger organization
and the goals of its individual mem-
bers. For example, group program
goals could include financial and reve-
nue parameters, recognized safety and
clinical quality indicators,9 and advo-
cacy and leadership roles in the larger
organization. Within the group itself,
members may have a personal perfor-
mance review that focuses on individual
goals, such as community advocacy,
contributions to departmental improve-
ments, academic achievements, re-
search projects, participation in local
or national organizations, or other
indicators of professional devel-
opment and excellence.

Advocacy for Patient and Program

Pediatric hospitalists are unequivocal
champions for the hospitalized child.
Their focus is on the safety of children,
and pediatric hospitalists advocate for

services and programs that support the
best possible outcomes for children.
This is especially true for pediatric
programs that exist within a larger,
diverse hospital environment in which
pediatric patients often represent a
small portion of the inpatient pop-
ulation. To do this, pediatric hospitalists
should fully participate in hospital
committees, policy groups, task forces,
and program development initiatives
that support these goals. Committees
particularly important for pediatric
representation include pharmacy and
therapeutics, credentials, emergency
and transport services, patient safety,
quality performance and improvement,
and medical executive committees,
among others. Pediatric hospitalists
are well positioned to take leadership
roles in quality improvement, safety,
performance improvement, risk man-
agement, disaster preparedness,
rapid response teams, and medical
informatics systems. In addition, hos-
pitalists are ideally suited to develop
effective transitions of care, promote
patient- and family-centered rounds,
coordinate care for medically complex
patients, develop efficient and effective
methods of communication with pri-
mary care and subspecialty physi-
cians, and strengthen the medical
home. Hospitalists should play key
roles in ensuring compliance with
standards of The Joint Commission,
National Patient Safety Goals, and
other regulatory targets. They should
develop evidence-based guidelines for
the pediatric service. When pediatric
services intersect with other hospital
services, benchmarks, outcomes
data, and goals should be developed
to improve health care outcomes for
pediatric inpatients.

Pediatric hospitalists often serve as
leaders in patient care: they interface
with pediatric medical subspecialists
and pediatric surgical specialists,
primary care physicians, nurses, and

others in the hospital environment to
help provide patients with a consistent
message of quality and safety that
enables effective medical decision-
making.

The hospital setting may serve to
magnify health and safety issues in
the local environment. Pediatric hos-
pitalists have the opportunity to be
advocates in the community by rec-
ognizing patterns of illness and injury
not easily evident to individual am-
bulatory physicians and alerting the
local medical community to these
concerns. It is essential to conclude
that the standards set forth in this
statement are directed not only at
pediatric hospitalists: it is the re-
sponsibility of all pediatric physician
leaders within hospitals to champion
the best and safest medical care for
their patients.

GENERALIZABILITY

Hospitalists are not the only providers
who work in the hospital setting.
Other providers are focused on the
care and well-being of their hospi-
talized patients. Those providers
should be equally invested in the care
process and can similarly integrate
themselves into the hospital envi-
ronment through interdisciplinary
work, care coordination, quality im-
provement, and leadership activities to
produce the best outcomes.

RECOMMENDATIONS

The following basic principles are rec-
ommended for pediatric hospital med-
icine programs:

1. Each Program Is Unique. Each
pediatric hospital medicine pro-
gram should be designed to meet
the unique needs of the patients,
families, and physicians in the com-
munity it serves. This may include
the option for private pediatricians
and other qualified primary (or
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subspecialty) care physicians to re-
tain the option to admit and man-
age their own patients. Regardless
of who admits the pediatric pa-
tient, attending physicians should
strive to meet the unique needs
of each patient, maintain continuity
with the patient’s medical home,
and place special emphasis on
transitions of care.10

2. Understand the Institution. Pedi-
atric hospitalists and their leader-
ship should be fully versed in the
organizational structure of the
institution and seek leadership
roles and active participation in
the clinical, administrative, and in-
formation technology committees
of the institution. They should seek
strategies for involvement in the
hospital systems that ensure qual-
ity of care and safety for pediatric
patients.

3. Leadership and Expertise. Pedi-
atric hospital medicine group
members should seek opportuni-
ties to develop expertise in areas
such as leadership, quality, safety,
performance improvement, risk
management, disaster relief, rapid
response, and other hospital and
community health initiatives. These
expanded qualifications diversify
and strengthen the hospitalist
group, provide additional areas of
interest, and promote long-term
career satisfaction for individual
physicians.

4. Patient- and Family-Centered Care.
Pediatric hospitalists should promote
patient- and family-centered care that
includes an opportunity for the pa-
tient and family to participate in
decision-making about treatment
plans and effective discharge plan-
ning.11 This should be a part of
integrated multidisciplinary care
planning that includes other hospi-
tal services and the primary care
physician.

5. Coordination of the Care Team.
Pediatric hospitalists should serve
as leaders in the coordination of
care of the hospitalized patient,
champion the medical home, and
develop effective admission and
discharge planning. They are avail-
able to provide the patient and his
or her family with a consistent
message and optimally communi-
cate with primary care physicians,
pediatric medical subspecialists
and pediatric surgical specialists,
medically complex care teams,
nurses, respiratory care thera-
pists, pain management teams,
and others. The pediatric hospital-
ist, as leader of the inpatient team,
coordinates interdisciplinary care
and promotes an environment for
optimal medical decision-making.
Primary care physicians are strongly
encouraged to participate in the
interdisciplinary care of patients
and ensure the patients’ successful
transition back to their medical
home.

6. Outcomes and Data. Pediatric
hospital medicine programs should
be supported by data collection and
outcome-based assessments to mon-
itor their performance and drive
quality improvement for hospital-
ized children.

7. Advocacy. Pediatric hospitalists
are in a position to be strong and
active champions of pediatric safety
and promote the finest pediatric
hospital services. They should vigor-
ously advocate for programs that
improve the quality and safety of
care provided to all children through-
out the hospital setting and be-
yond.

8. Added Value. Pediatric hospital
medicine and pediatric depart-
ment leaders should promote
recognition of value added by
hospitalists to hospital programs12

and support compensation equity

for pediatric hospitalists. Examples
of the added value by hospitalists
include their support and under-
standing of hospital systems, their
availability for hospital committee
participation, their ability to recog-
nize potential areas of quality im-
provement in patient care, the
care of unassigned patients, and
the timely management of chil-
dren with acute changes in medi-
cal status.

SUMMARY OF GUIDING
PRINCIPLES

The purpose of this statement has
been to address the particular roles
and responsibilities of pediatric hos-
pitalists, but it is implicit in all the
aforementioned recommendations that
the overarching goal is always to
provide the best possible care for
children and protect the safety of
children in the hospital setting. This
is the responsibility of all physi-
cians who care for children and all
leaders in pediatrics and hospital
medicine.
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abstract
The wars in Afghanistan and Iraq have been challenging for US uni-
formed service families and their children. Almost 60% of US service
members have family responsibilities. Approximately 2.3 million active
duty, National Guard, and Reserve service members have been
deployed since the beginning of the wars in Afghanistan and Iraq
(2001 and 2003, respectively), and almost half have deployed more
than once, some for up to 18 months’ duration. Up to 2 million US
children have been exposed to a wartime deployment of a loved one
in the past 10 years. Many service members have returned from
combat deployments with symptoms of posttraumatic stress disorder,
depression, anxiety, substance abuse, and traumatic brain injury. The
mental health and well-being of spouses, significant others, children
(and their friends), and extended family members of deployed service
members continues to be significantly challenged by the experiences
of wartime deployment as well as by combat mortality and morbidity.
The medical system of the Department of Defense provides health and
mental health services for active duty service members and their
families as well as activated National Guard and Reserve service
members and their families. In addition to military pediatricians
and civilian pediatricians employed by military treatment facilities,
nonmilitary general pediatricians care for >50% of children and
family members before, during, and after wartime deployments. This
clinical report is for all pediatricians, both active duty and civilian, to
aid in caring for children whose loved ones have been, are, or will be
deployed. Pediatrics 2013;131:e2002–e2015

All Americans are challenged in a world changed by terrorism and war.
For the past decade, the wars in Iraq (Operation Iraqi Freedom, Op-
eration New Dawn) and Afghanistan (Operation Enduring Freedom)
have been especially challenging for US service members and their
families. Recent studies describe the physical and mental health issues
of US service members involved in wartime deployments, including the
toll on American lives.1,2 Approximately 2.3 million active duty, National
Guard, and Reserve service members have deployed since the be-
ginning of the wars (2001, 2003), and over 40% have deployed more
than once, some for up to 18 months’ duration.3 Almost 60% of US
service members have family responsibilities, resulting in 2 million US
children exposed to at least 1 parental wartime deployment in the
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past 10 years.4 The US public and its
policy makers are increasingly con-
cerned about the health and well-
being of the children and families of
uniformed service members facing pro-
longed and multiple wartime deploy-
ments. To this end, in January 2011,
President and Mrs. Obama announced
their commitment to the “care and
support of military families as a top
national security policy priority.”5

To a child, wartime deployment means
separation from a loved one, usually
a parent; an increased sense of dan-
ger; and a routine of daily uncertainty.
On return of the deployed parent or
relative, there are an infinite number
of challenges for the child and family
members. There are recent and
emerging studies specifically describ-
ing the effects on children of parental
wartime deployments. These studies,
outlined in this report, can help inform
pediatricians about the needs of mili-
tary children. Most commonly, children
experience separation as loss. Con-
comitant fear and chronic anxiety have
been shown to disrupt the developing
architecture of the brain.6 Children, and
even adolescents, watch closely for
parental cues to gauge their own de-
gree of distress in a given situation.
Maladaptive parental coping or dis-
tress may be the single most impor-
tant predictor of child biopsychosocial
symptoms during stressful situations,
such as wartime deployment.7–9 Some
military families may be at higher risk
of distress, especially if they are young,
experiencing a first separation, have
recently relocated, include a foreign-
born spouse, have young children,
are junior enlisted (entry pay level),
are single parents, or have children
with special needs.4,9 Service members
and families who have not anticipated
an extended wartime deployment, such
as activated National Guard and Re-
serve personnel, may be especially
challenged.10

Pediatricians and other clinicians car-
ing for children are on the front line in
the medical home because they iden-
tify and assess effects of wartime de-
ployment in children and their family
members. More than 50% of military
children receive their health and
mental health care from nonmilitary
providers, outside the gates of military
installations, especially children of
activated service members in the Na-
tional Guard and Reserve.11 One civil-
ian group practice outside a large
military treatment facility has 12% of
their pediatric patient population en-
rolled in Tricare Prime, constituting
care for more than 22 000 children
from military families (Stuart A. Cohen,
personal communication, November
21, 2012). Pediatricians need to be
aware of common issues during
wartime deployments, assess family
coping skills, provide anticipatory
guidance for the typical cycle of de-
ployment, know where to find appro-
priate resources, and know when to
refer for specialized services or care.
For example, during well- or acute-care
visits, pediatricians can address family
stress and coping in addition to indi-
vidual child needs related to parental/
family military service (see Appendix,
General Pediatrician Resources, Home-
Base, a toolkit for well-child care of
children in military families). This cli-
nical report is intended for all pedia-
tricians, both active duty and civilian,
to aid in caring for military children
whose loved ones have been, are, or
will be deployed.

DEMOGRAPHICS OF MILITARY
FAMILIES

US military demographics have changed
dramatically since the dissolution of
the draft in 1973. As the military be-
came an all-volunteer force with ca-
reer options, new challenges emerged
for the Department of Defense to in-
clude housing; family services; over-

seas resources, including education;
aging issues; and an increasing retiree
population. The addition of more women
to the uniformed services (increasing
from 1% in 1970 to 15% in 2009) brought
with it the need to balance mission and
motherhood in a military workplace.12

Use of the National Guard and Reserve
to augment the active duty wartime
deployments has resulted in the in-
volvement of even more children and
families.

Of the 60% of active duty service mem-
bers who are married, 93% have female
spouses (wives), and 44% have children.
On average, military parents marry and
have children at a younger age than
civilian US parents. Seventy-five percent
of all military children are younger than
11 years. The National Guard and Reserve
members have similar family demo-
graphics as Active Duty service mem-
bers, except that National Guard and
Reserve members and spouses are
slightly older, and the greatest pro-
portion of children are schoolage.12

Military families have many of the same
struggles common to all families, in-
cluding child care, elder care, parenting
concerns, marital issues, education
issues, and career choices. However, in
the military, families face additional
stressors, including frequent reloca-
tions, international moves, separations
other than war, and wartime deploy-
ment and its consequences.

Understanding military structure is
important when considering the ef-
fects of deployment on children of
service members. Each of the active
duty services and each of the Selected
Reserves have unique qualities that
can help pediatricians understand
the context of a child’s experience with
wartime deployment. The Department
of Defense has 4 services with an
active duty component. The largest is
the Army, with 500 000 members,
followed by the Navy, Air Force, and
Marine Corps. The 5 states with most
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active duty members are California,
Virginia, Texas, North Carolina, and
Georgia.12 As a group, the Reserve and
National Guard are often referred to
as the Selected Reserve and are made
up by the largest group, the Army
National Guard, followed by the Army
Reserve, the Air National Guard, and
the Reserve components from the
Navy, Marine Corps, Air Force, and
Coast Guard (now under Homeland
Security). The 5 states with the larg-
est Selected Reserve members are
California, Texas, Pennsylvania, New
York, and Florida. In 2005, half of the
fighting forces in Iraq and Afghanistan
were from the Selected Reserve, and
although this has decreased to 15% to
20% of total deployed service mem-
bers, more than 255 000 National
Guard and Reserve service members
had deployed by 2008.13

Service members are either enlisted
or officers. For every officer (average
age is 30 years, and >85% have a
bachelor’s degree), there are approx-
imately 5 enlisted personnel (>50%
are younger than 25 years, and 100%
have high school diploma or general
equivalency diploma). Active duty
families often live on or near a mili-
tary installation, they have neighbors
and friends who are also military, and
community resources are organized
around military activities, including
child care, financial and legal sup-
ports, and deployments. Typically, new
families are “sponsored” or “hosted”
by more experienced military families
when they move to a new area.

In contrast, the National Guard and
Reserve members train and are “ac-
tivated,” as needed. When these mem-
bers are activated, it means they have
been called up for active duty serv-
ices. Most often, Selected Reserve
members are activated for wartime
deployment, although recent natural
disasters have also resulted in acti-
vations of Selected Reserve members

to Southeast Asia and Haiti. The Na-
tional Guard has state and homeland
responsibilities as well. National Guard
and Reserve members’ families rarely
live near a military installation and of-
ten seek health care and support from
the community in which they live. These
service members have primary civil-
ian jobs. Civilian employers are not
required to pay National Guard and
Reserve members while they are ac-
tivated and deployed. They are re-
quired to vacate or hold a position
until return, although sometimes it is
for 12 to 15 months.

TRICARE, the health care entitlement
program for military families, has el-
igibility and benefits determined by the
US Congress and administered by the
Department of Defense via the TRICARE
Management Authority.14 TRICARE uni-
tes the direct health care resources
(hospitals, clinics, and medical profes-
sional services) of the military medical
system with networks of civilian pro-
fessionals, hospitals, and agencies.
TRICARE is free to all active duty
military service members and their
families. When National Guard or
Reserve members are activated, they
and their families are entitled to the
same health coverage as active duty
members.14 This includes medical care
and mental health services at any post
or base regardless of service type as
well as services provided by civilian
providers endorsed in the TRICARE
network. TRICARE mental health serv-
ices (whether at a military hospital or
clinic or by civilian providers) can be
accessed directly by TRICARE bene-
ficiaries without a referral from a
primary care provider or previous
authorization. Many National Guard
and Reserve families switch to the
TRICARE health care coverage during
deployment because it is basically
free, their own company does not
cover them during the deployment, or
they did not have coverage before

activation. Thus, activation and de-
ployment often mean changing family
health care providers temporarily or
permanently. There are mechanisms
for families who wish to seek care
from a non-TRICARE network provider,
but this choice requires a deductible
and copay. For pediatricians with a
number of patients with TRICARE ben-
efits, it may be appropriate to consider
TRICARE Preferred Provider status
(www.tricare.osd.mil). TRICARE bene-
fits remain up to 180 days after de-
activation from duty. Dental coverage
for families is also available but is
not automatic. Eyeglasses are not
covered.

DEPLOYMENT

Deployment is a temporary (3- to 15-
month) movement of an individual or
military unit away from his or her local
work site, resources, and family to
accomplish a task or mission. De-
ployments can occur during peacetime
(activated service members during
Hurricane Katrina in 2005 or, more
recently, 12 000 service members to
Haiti in 2010). Peacetime deployments
(operations other than war) usually
mean travel to safe locations, short
duration, and interludes of rest and
recovery between absences, and most
military families do well. In fact, most
military families expect periodic sep-
arations from their service member
for sea tours or specialized schooling
and training. Traditionally, “unaccom-
panied tours” (1-year remote assign-
ments in which the family stays
stateside) have not been described as
deployment. Wartime deployments, in
contrast, represent hostile, dangerous
activity of usually long duration.

This is the first time in our nation’s
history that families are experiencing
war in almost real time, with the use
of cell phones, instant computer vid-
eos, and media coverage on the bat-
tlefield. Media reporters embedded in
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combat units provide “living room” ob-
servation of war activities. Video cam-
eras and web messaging capabilities
permit frequent personal contact with
deployed services members, which
families say is comforting.15 However,
there are also conversations of “near
misses,” abrupt disruptions in phone
calls, and rumors of injury and death
(even in the “safe zone”) before con-
firmation, a few examples of a height-
ened sense of fear experienced by
at-home family members not stud-
ied in previous wars.

HEALTH AND MENTAL HEALTH
OUTCOMES OF RETURNING
SERVICE MEMBERS

In the past 5 years, researchers have
documented a greater understanding
of the effects of war on the psycho-
logical well-being of soldiers, many of
whom are parents.1,2,16,17 Complications
related to war-combat stress disorder,
traumatic brain injury, development
of psychiatric illness, and increase in
health risk behaviors can complicate
family life for a child. After deployment,
soldiers’ emotional and behavioral re-
sponses can range from typical short-
term distress, such as change in sleep,
decreased sense of safety, or social
isolation, to the development of more
serious psychiatric conditions, such as
posttraumatic stress disorder or de-
pression. It is estimated that more
than 30% of returning soldiers have
experienced posttraumatic stress dis-
order, depression, and/or traumatic
brain injury.18 Comorbidities, such as
aggression and alcohol misuse, are
prevalent in up to half of those with
impairment.1 There has also been an
increase in the rates of suicide among
military personnel. In 2007–2008, 255
active duty personnel committed sui-
cide (20/100 000), an 80% increase
from 2003, the beginning of the major
troop deployments in Afghanistan and
Iraq. There has also been an increase

in service members seeking mental
health support; approximately 280 000
service members sought behavioral
treatment in 2011.19

Studies of service members and their
spouses indicate deployment has an
effect on spouses’ well-being and on
marital relationships. In a 2010 report
of more than 250 000 Army wives
interviewed between 2003 and 2006,
there were 41.3 excess cases of a
mental health diagnosis per 1000
wives attributable to 1 to 11 months of
wartime deployment. Furthermore, if
more than 11 months of deployment
occurred in those 3 years, 60.7 excess
cases of mental health diagnosis per
1000 wives were identified.20 It is not
surprising that the toll of lengthy
and recurrent deployments has been
reflected in marital dissolution. The
annual divorce rate among active duty
soldiers in 2009 was 3.6%, up from
3.3% in 2007.6 There is a significant
body of literature available for inform-
ing pediatricians about the effects of
parental psychopathology and marital
discord on child well-being, distinct

from the stress of wartime deployment.
Recognizing the increased vulnerability
of children in these circumstances is
a role general pediatricians already
assume.21–23

CYCLE OF DEPLOYMENT

In 2001, Pincus et al reinforced a model
describing the typical emotional re-
actions of family to deployment, called
the “emotional cycle of deployment.”24

With onset of longer and repeated
exposures, it is unclear whether a cy-
cle is the correct paradigm, but it
does provide insight into the diverse
and complex nature of deployments,
reflecting both the tremendous re-
silience as well as vulnerability of
military families. Table 1 provides guid-
ance for practitioners to assess and
intervene with families throughout the
cycle of deployment.

Before the wars in Iraq and Afghanistan,
deployment was a rare occurrence
for the vast majority of military
forces. Most families had never ex-
perienced a separation to a hostile

TABLE 1 Anticipatory Guidance for Cycle of Deployment to Assess and Intervene in the Family
System

Stages of Deployment Provider Assessment and Anticipatory Guidance

Predicting difficulties with deployment Assess previous history of family dysfunction, mental health
issues in parent, special needs of children, recent family
relocation, and previous problems during a deployment.

Predeployment Discuss responsibilities and expectations of each family
member during upcoming deployment. Make plans and goals
for family rather than “put lives on hold.” Decrease likelihood
of misperception and distortion. Prepare for communication
strategies and expectations.

Deployment Initiate plans made during predeployment. Continue family
traditions and develop new ones. Facilitate children’s
understanding of the finite nature of the deployment by
developing timelines (as age appropriate).

Sustainment Establish support systems (extended family, friends, religious
group, family support groups, etc). Communicate with
deployed service member via e-mail, phone, and letters. Avoid
overspending. Spend some time without the children. Ask
children how they are doing.

Postdeployment Take time to communicate and get to know each other. Spend
time talking to each other. Take time to make decisions and
changes in routine. Lower holiday expectations. Keep plans
simple and flexible. Do not try to schedule too many things
during the first few weeks. Let absent parent “back into” the
family circle.
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environment before 2001. Since then,
however, families have experienced
prolonged and repeated wartime de-
ployments. Deployments have 3 stages,
each with typical dynamics: prede-
ployment, deployment (including sus-
tainment), and postdeployment (or
redeployment).

1. The predeployment stage begins
with the unit sending orders for a
service member to deploy. Sometimes
there are months of notice and prep-
aration, and sometimes only days.
Often, soldiers know their next de-
ployment date when they return from
a previous deployment. On 1 survey,
spouses indicated that the hardest
thing about a deployment was hearing
of subsequent deployments.15 Prede-
ployment can be challenging for both
the service member and the at-home
parent. Often, the unit requires long
hours and lengthy trainings in the
months leading up to deployment, re-
sulting in extended absences. Deci-
sions to find alternative or additional
child care are often expensive and
stressful. For the 40% to 60% of at-
home parents who work outside the
home, decisions about careers, finan-
cial adjustments, or excessive leave to
support sick children result in many
spouses quitting their jobs. Legal re-
quirements, such as power of attorney
and a will, bring up issues of mortality.
Unresolved anxieties and expectations
from previous deployments interfere
with preparation for new deployments.

Although the predeployment stage is
stressful for parents, it can be con-
fusing to children, who may not un-
derstand why separation is necessary
and have no concept of the change
about to occur. Children at various
developmental ages experience exci-
tement, denial, worry, fear, and anger.
Emotional withdrawal is not uncom-
mon immediately before deployment.
Last-minute or recurrent goodbyes
often increase tension.

2. Deployment typically lasts between
3 and 15 months. The deployment
stage usually begins with a tearful
ceremony, despite strong feelings of
support, patriotism, and duty. This is
often followed by a period (usually
1–6 weeks) of emptiness, loss, and
abandonment. Spouses report feeling
numb, sad, and vulnerable.15 The in-
tensity leading up to a goodbye can be
overwhelming, and the sense of re-
lief that the deployment has actually
started can be confusing. After about
6 weeks, most families try to establish
a routine. This stage of adjustment
may be erratic, with good days and
bad days. Finding new resources and
new routines and understanding the
limits of the family’s coping abilities
occurs during this time.

Sustainment is the period during the
deployment stage (usually between 4
and 13 months) when a new routine
without the deployed parent is estab-
lished. During this time, school-age
children and adolescents can develop
some positive attributes of a deploy-
ment. These difficult life experiences
(not dissimilar to family illness, a house
fire, etc) can foster maturity, provide
opportunities to acquire new skills,
encourage independence, build new
relationships, and strengthen family
cohesion. Deployed service members
may come home for 2 weeks for a
“midtour” or rest and recuperation
leave. Many families have said that rest
and recuperation leave is a difficult
time for children because it often falls
during the school year; children are
distracted by anticipation, excitement,
and a short period of visitation; and
they then have to say goodbye all over
again. Despite trying to find resilience
and strength, many families describe
deployment as a “surviving, not thriv-
ing” time. For the month or 2 before
homecoming, there may be worry as
well as excitement. New independence
or self-reliance may have emerged,

and family members are unsure how
to reintegrate a deployed parent into
a year-older family. This can also be a
challenge to the returning service
member.

3. At postdeployment (reunion),
most families start off with a “honey-
moon.” The happiness of reuniting is
mixed with getting reacquainted and
deciding how to share the time lost.
There is a sense that problems can be
solved, and, to some extent, families
can return to “normal.” However, the
new normal may look different from
the roles family members played when
a service member left over a year be-
fore. The service member is immedi-
ately thrust back into a full-time family
life, which is desired but often difficult
to accommodate while readjusting to
daily routines. “Block leave” is 2 to 4
weeks of vacation time given to the
postdeployment individual or unit but
may not coincide with family member
availability from school or work. During
this time, at-home parents often want
some much-needed respite after a pro-
longed period of “full-time” parenting.

ASSESSING FAMILY’S RESPONSE
TO STRESS

Stress reactions represent an evolu-
tionary advantage in the face of dan-
ger, prompting effective adaptations to
changing conditions in the environ-
ment. Such reactions are often critical
and not detrimental. How well or poorly
an individual or family responds to a
given stressor, such as wartime deploy-
ment, is dependent on several factors:

� the individual’s previous experien-
ces with stress;

� the meaning of this specific stress;

� the family context where the stress
is experienced, including how the
parent is coping; and

� the inherent, as well as external,
resources available to deal with
the stress.
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“To assume either widespread pa-
thology or uniform resilience to the
stresses of wartime deployments
would be superficial and harmful to
children and their families.”25 Most
families experience substantial stress,
and although the risk is present,
a minority of families have evidence
of being “stressed out,” such as mal-
adaptive coping, mental illness, sub-
stance use or abuse, or maltreatment.

Resilience appears to play a major
factor in all phases of deployment.
Overall, studies indicate protective
factors, including family readiness,
“meaning making” of the situation,
receipt of community and social sup-
port, acceptance of military lifestyle,
ability to develop self-reliant coping
skills, and adoption of flexible gender
roles. Additionally, at least 5 years of
marriage, higher parental education,
and civilian spouse working outside
the home may contribute to stronger
family resilience9 during deployments.

EFFECT OF WARTIME DEPLOYMENT
ON CHILDREN

Previous Research

In the earliest research (1949) on
military families coping with postwar
settings, Hill studied how the family
adjusted to World War II soldiers’
return. He proposed that the actual
war “time of separation” needed to be
considered in the context of family
resources. On the basis of family in-
terviews, he noted that the meaning
families placed on the war, and the
“time of separation” predicted posi-
tive versus negative adaptation on
return of the soldier.26 Subsequently,
McCubbin and Patterson studied fami-
lies of Vietnam veterans and con-
cluded that a “pile up” of prewar,
during-war, and postwar stressors
“added up” to the degree of malad-
aptation and that a cumulative effect
of stress was not purely the result of

wartime deployment.27 This concept
of contextual factors in a family influ-
encing coping and adaptation to stress
of war studied during 20th-century US
military conflicts may provide impor-
tant insight into the first war experi-
ences of the 21st century.

In 1978, LaGrone coined the term
“military family syndrome” following
review of 792 Army charts of children
seen in psychology clinics for behav-
ioral problems.28 He concluded that
military families suffer greater psy-
chosocial difficulties than do families
in the general population. Later, more
methodologically rigorous research,
with prospective studies of military
versus nonmilitary children, did not
find any differences between military
versus nonmilitary children. Interest-
ingly, 1 study of Navy families, for
whom routine 6-month “sea duty”
deployments were a way of life for
years, indicated that children demon-
strated increased responsibility, inde-
pendence, and confidence compared
with their peers without deployment
experiences, suggesting that children
develop a different and beneficial
parent-child relationship with the at-
home parent.29 In many nonmilitary
situations in which parents are ab-
sent for periods of time but not in
danger, many children demonstrate
resilience and strong coping strategies.

Clearly, dangerous combat deploy-
ments of parents are significantly
more distressing than are peacetime
deployments for most children. The
first combat deployment studies were
conducted during Operation Desert
Storm (1990–1991). Children demon-
strated moderate degrees of increased
internalizing symptoms (such as de-
pression and anxiety)30,31 and possibly
less family cohesion.32 At-risk groups
included those with preexisting psy-
chosocial issues and at-home parents
with psychopathologic problems. One
study addressing whether gender of

deployed parents affected children
found no significant differences in
child adaptation between fathers ver-
sus mothers who were deployed.33

An Army family study reported that
children who demonstrated strong
coping skills during deployment had
greater adaptation postdeployment.34

Additional information about the
history of military children and fam-
ilies is available in a recent Pediat-
rics supplement devoted to military
pediatrics.35

Current Research

Wartime deployment can be stressful
for a child, regardless of his or her
developmental stage. Changes in
behavior, both externalizing and in-
ternalizing, and changes in school
performance are reported.7–9,11,36–38

High levels of sadness and worry are
reported in most age groups.7–9,39

Depressive symptoms are reported
in approximately 1 in 4 children ex-
periencing deployment of a parent.39

More than one-third of children re-
port excessive worry about their
parent’s deployment.38,39 A parent
survey noted 1 in 5 school-age chil-
dren cope poorly,9,38,39 and a similar
number have academic problems.
Length of deployment was associated
with significant behavioral health
problems.7 Children and their families
were ambivalent about access to a
wartime parent, on the one hand
comforted by talking to parent on
computer15 and on the other hand
identifying media coverage as a
source of stress.39 In addition, a re-
cent population-based study reported
increased use of mental-behavioral
health services in children whose par-
ents were deployed.11 Finally, a large
population study of 307 520 children of
parents in the nonretired active duty
military, children 5 to 17 years of age
(2003–2006) noted a greater number
of mental health diagnoses and more
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diagnoses correlating with the total
time of deployment.40

Children of All Ages Are Affected by
Wartime Deployments

Infants and Toddlers

In a survey of almost 4000 military
spouses with and without deployed
partners, researchers investigating de-
pressive symptoms during pregnancy
noted that twice as many women with
deployed partners reported depressive
symptoms before and after delivery
compared with those whose partners
were at home.41 In 2008, the first study
of preschool-age children affected by
current wartime deployments revealed
higher emotional reactivity, anxious-
ness/depression, somatic complaints,
and withdrawal than did children
whose parents were not deployed.37 A
subsequent study of 57 families with
young children found similar findings
during deployments.42

School Age

The degree of at-home parental stress
was the most significant predictor of
the child’s psychosocial functioning
during a wartime deployment. School-
age children whose parents were
younger, had been married for a
shorter period of time, and were ju-
nior enlisted rank were at higher risk
of having psychosocial problems.
Parents who had a college education,
a sense of military support, and com-
munity support had less parental
stress and reported fewer psycho-
social problems in their children. Us-
ing the Pediatric Symptom Checklist
during parental deployment, school-age
children scored “high-risk” for emo-
tional and behavioral problems 2.5
times more frequently than national
norms. Sleep problems were noted
in a majority (56%) of the children.9

Lester et al found combat deployments
had a cumulative negative psychoso-
cial effect on a sample of school-age

children that persisted despite the
return of the deployed parent.7 Mans-
field accessed electronic medical re-
cords for outpatient care on more than
300 000 school-age children and found
a similar “dose-response” pattern be-
tween deployment and increased men-
tal health diagnoses.40

Adolescents

In a focus group of adolescents whose
parents were deployed to Iraq (Oper-
ation Iraqi Freedom, Operation New
Dawn) and Afghanistan (Operation En-
during Freedom), there were reported
changes in relationship with the de-
ployed parent, concern and anxiety
about the deployed parent’s well-
being, and worse performance in
school, yet increases in responsibility
and maturity in caring for younger
siblings.38 In a telephone survey of
1500 military youth and their at-home
parent, Chandra reported increased
emotional difficulties associated with
longer deployment times and empha-
sized the importance of positive cop-
ing and mental health of the at-home
parent.8 The effects of war can have
life-threatening consequences for
military children and their families
far removed from the battlefields. A
study in Texas demonstrated the rate
of child maltreatment in the military
increased significantly since 2001
and was associated with increased
rates of deployment. For military
personnel with at least 1 dependent,
the rate of child maltreatment in-
creased by approximately 30% for
every 1% increase in service mem-
bers who left for or returned from
combat.43 In another study, from
a confidential registry of substan-
tiated cases in the Army, child mal-
treatment was found to be 42%
higher in families of US enlisted sol-
diers during combat deployment
versus nondeployed status and ex-
ceeded the comparative civilian rates

of maltreatment, which remained
steady during the same time frame.
Overall, child maltreatment was 3
times higher during times of de-
ployment, with neglect being 4 times
higher and physical abuse being 2
times higher. This study reported the
highest increase in maltreatment to
be attributed to the at-home care-
giver while the service member was
deployed.44

SUGGESTIONS FOR PEDIATRICIANS

All pediatricians should be prepared
to address parental (and other rela-
tionships that may be meaningful to
the child) wartime deployment issues.
This includes recognition of service-
specific characteristics of the de-
ployed service member, stage of
deployment, and whether there have
been previous deployment experi-
ences. The role of the pediatrician is to
assess the level of family and child
stress that occurs whenever there is
a family change, like wartime de-
ployment, and to use the principles
of anticipatory guidance, psycho-
education, and continued surveillance
and screening as families are seen
over time. Asking “How are you doing
with this deployment?” may be the
single most important family assess-
ment question. Another question is,
“Has anyone in your family or close
community been involved with war-
time experiences?” If yes, the follow-
up is “How are your family members
coping with this experience?” There
are specific situations that warrant
additional probing such as, during the
postpartum period, when new moth-
ers with a deployed partner may be at
heightened risk of depression. Addi-
tional guidance during perinatal and
postpartum period can be found in
this article’s Appendix. Another situa-
tion to plan for includes speaking
confidentially with adolescents, which
may help to ensure they are not
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downplaying their fears and worry.
Because of the increased risk of child
maltreatment during deployments, child
abuse screening and mental health
screening of child caregivers are
also important elements of the clini-
cal encounter.

Next, the pediatrician should deter-
mine the developmental age of the
child and assess his or her under-
standing of deployment (see earlier
section, “Cycle of Deployment”). Fam-
ilies need reassurance that children’s
reactions to a deployed parent are
common reactions (see Table 2) and
that, for the most part, children adapt
to the experience with effective coping
skills. Adolescents self-report prob-
lems with a similar prevalence as
their parents and may have more
valid reporting than their parents of
their own internalizing symptoms.38

Common Child and Adolescent
Reactions to Deployment

� Preschool: children at this age
have difficulty with change and will
not have a full understanding of
why a parent is leaving or for how
long, compared with the older child
and adolescent. Before deployment,
they will understand that there has
been a change in the family behav-
ior but will not understand the full
extent until the parent is absent.
Children need reassurance that
they will be cared for and kept
safe and they did not cause the
deployment.

� School-age: children at this age
have a greater understanding of
why a parent is being deployed,
but there still may be confusion.
They may hear from other friends
and see stories about the war on
television and may have height-
ened worries about the safety of
their loved one. It is reasonable
for the remaining parent to shelter
children from the day-to-day details

of news about the war. Sometimes
children feel responsible for the
parent being deployed, especially
if there has been unresolved ten-
sion between the deployed parent
and the child. The parent should
explain the child’s situation to a
schoolteacher. It is important to
monitor thoughts and feelings
about a spouse or partner in front
of the child. At this age, children
need a trusted adult, either the
remaining parent or another adult,
with whom they can talk and share
their feelings. They need to feel safe
and secure.

� Adolescents: teenagers understand
the reasons deployment is occur-
ring and the full ramifications of
the deployment process. They
may feel angry and sad and often
get support from their peers out-
side the family. They may not wish
to share their thoughts and feel-

ings with family members. They
may not want their parent to in-
form school of parental deploy-
ment. The at-home parent should
accept and understand this coping
mechanism while monitoring how
their teenager is doing in school
and with friends.

Helping Children Cope and Foster
Resilience During Deployment

Preschool and Elementary School
Children (3–9 Years)

To help the child feel connected to the
deployed family member, caregivers
should do the following:

1. Continue the discussion about
the deployed parent on a regular
basis.

2. Communicate to the deployed par-
ent frequently and regularly: write
letters, draw pictures, put together
“goodie” packages.

TABLE 2 Common Reactions to Deployment45

Feelings Behaviors

Preschool
Confusion Clinging, demands for attention
Anger Problems separating from the remaining parent
Guilt Irritability and aggression

Regression (thumb sucking, bedwetting)
Sleep disturbances
Feeding issues (more picky)
Easy frustration and more difficult to comfort

School-age
Same feelings as preschool plus: New behavior problems or in intensification of

already existing problems
Increased sadness (lack of family

normalcy and loss of deployed parent)
Regression

Worry about deployed parent Rapid mood swings
Fear that remaining parent might leave or die Changes in eating and sleeping
Anger at parent for missing important events Anger at both parents for disrupting normalcy

Changes in behavior at school and with friends
(anger, aggression)

Need to be and do “normal” things (eg, parties)
Somatic complaints

Adolescent
Anger Misdirected or acting-out behavior toward others

or themselves
Sadness School problems
Depression Apathy, loss of interest, noncommunication,

and denial of feelings
Anxiety Increased importance of friends to the detriment

of reasonable family life
Fear Trying to take charge of the family
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3. Keep a calendar for each child so
he or she can see when the
deployed family member is com-
ing home.

4. Have a picture of the deployed
parent with the children or with
the family. Pictures can be hung
up or put in prominent places.
This is especially important for
the preschool-age child.

5. Protect younger children from
seeing or hearing about the war
effort or violence on television or
in the newspapers.

6. Have deployed parent audio or
video record a favorite bedtime
story before leaving, especially if
reading was a normal routine be-
fore leaving.

7. Seek support from extended fam-
ily or a trusted adult (mentor, for
school-age child) who can be
available for the children.

8. Ask family and friends not to talk
about the painful or scary aspects
of deployment.

9. Keep up the family routine.

10. Try to spend extra time with the
child or children, if possible and
respond empathically to the
needs for more attention.

11. Encourage ways for children to
express their feelings. For youn-
ger children, it may be drawing
or playing with dolls, and for
older children, it may be telling
stories or keeping a journal and
possibly sharing the journal, es-
pecially at bedtime.

12. Appreciate that young children
will act out scary and fearful feel-
ings through play. Support and
understand this process and
monitor the behaviors and feel-
ings during times of family or
school activities.

13. Request the free Sesame Street
video Talk, Listen, Connect (www.

militaryonesource.com). Request
free Military Child or Youth vid-
eos, Mr. Poe and Friends Discuss
Reunion After Deployment (www.
aap.org/sections/uniformedservices/
deployment/videos.html) for youn-
ger children.

14. Communicate to teachers about
the deployment and continue to
check in on their school perfor-
mance and behaviors.

15. Develop a scrapbook of children’s
activities and accomplishments to
be shared when there is reunion.
This will allow the child to “show
and tell.”

Middle School and Adolescence (10–
18 Years)

1. Encourage conversations about
deployment and war (“I know this
is tough for you and I am here for
you. Feel free to talk with me at
any time.”).

2. Help children maintain regular
contact with the deployed parent.

3. Monitor excessive exposure or con-
tact with media coverage of the
war.

4. Maintain routines.

5. Do not expect teenagers to act as
coparents. They should maintain
regular activities and responsi-
bilities.

6. Do not change any of the disci-
pline rules or their consequences.

7. Appreciate the needs of teenagers
to be with peers and provide spe-
cial time with the teenager doing
special activities.

8. Be patient and calm in the face of
increased anger irritability and
withdrawal. Extra support or phys-
ical affection can help.

9. Encourage teenagers to get ap-
propriate nutrition, rest, and ex-
ercise and monitor for changes
in sleep patterns, changes in

school, and activities of daily
living.

10. Encourage middle-school-age chil-
dren and teenagers to keep a di-
ary and respect the need for
privacy if they wish not to share.

11. Order a free copy of the video Mil-
itary Youth Coping With Separation:
When Family Members Deploy (see
Appendix for Resources).

12. Encourage children and teen-
agers to continue extracurricular
and community activities.

13. Consider attending “Operation Pur-
ple” camp (www.militaryfamily.org)
activities or summer camps for
students with a deployed parent.

When Should a Primary Care
Pediatrician Refer for Additional
Help?

If a family is struggling with deploy-
ment, the pediatrician can help them
contact their “rear detachment chap-
lain,” the “family readiness group,” a
TRICARE case coordinator, Military One
Source, or the local Exceptional Family
Member Program; seek deployment-
related respite or child care services
or offer school-age children “Operation
Purple” camp.

The pediatrician may consider a re-
ferral to a mental health professional

1. if reassurance and helping the par-
ent cope using a psychoeducational
intervention or generally support-
ive counseling is not working after
2 visits or if there is significant
stress at the first visit.

2. if the pediatrician is unsure of his
or her counseling and psychoedu-
cational skills and the family is
significantly stressed (learn more
about motivational interviewing46).

3. if the child’s behaviors have become
more extreme or continue for up to
3 months after the deployed parent
has returned home.47
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4. if there is a significant change in
behavior or a drop in grades at
school.

5. if there is increased and sustained
negativity and reassurance and
support does not help.

6. if the teenager is continually away
from home and does not check in
with the at-home parent.

7. if the at-home parent is not able to
cope; is excessively worried, anx-
ious, or simply overwhelmed; and
cannot respond to the child’s emo-
tional needs.

8. if there is injury of a parent and if
other resources provided are not
effective (discussed next section).

9. If there is death of a parent and
other support programs provided
for bereaved families are not effec-
tive (see next section).

Injury or Death of a Parent

From October 1, 2001, through Febru-
ary 6, 2012, there were 6351 American
casualties in Operation Iraqi Freedom,
Operation New Dawn, and Operation
Enduring Freedom and 47 545 wounded
in action.48 Although the majority of
combat casualties have been active
duty soldiers, 11.5% have been service
members from the National Guard and
7% have been service members from
the Reserve.47 The combat death or
significant injury of a parent is an
unexpected and devastating experi-
ence for all families.48,49 The type of
injury and degree of disability will de-
termine the way family members cope
and adapt. Many families of National
Guard and Reserve service members
do not have the same community
supports as those on active duty. The
military medical system and the Office
of Veterans Affairs will carry out re-
habilitation and medical care of the
injured service member. The pediatri-
cian should be available to monitor the
social-emotional impact of such an

event on the children and the spouse
and refer when appropriate. In this
setting, the pediatrician should become
familiar with and/or contact the Center
for the Study of Traumatic Stress (www.
centerforthestudyoftraumaticstress.org),
which has expertise and resources
specific to combat-injured families.50

The death of a parent or significant
parenting figure during war is a cata-
strophically disorganizing event for
a child, the surviving parent, and the
family. It is one of the unspoken fears
that family members endure during
wartime deployment. Helping children
understand parental death requires
a developmentally unique sensitivity,
and universal preventive counseling in
the face of such a devastating stress
should be encouraged.51,52 The pe-
diatrician should assess the social-
emotional reaction of the child in
relationship to his or her develop-
mental stage, follow the child over
time, and support the remaining par-
ent or life partner. Important policy
statements and reports have been
provided for pediatricians who desire
additional guidance in these skills
(see Appendix). When a family is no-
tified of the death of an active duty
service member, they are assigned to
a Casualty Assistance Representative
(CAR), whose sole purpose is to help
the family through the military’s unique
entitlement process and find needed
resources. For example, families who
reside in government housing (or have
a housing allowance) are allowed to
remain at their current location (both
housing and schooling) for up to 6
months as they determine next steps.
Because of the devastating nature of
this event, some parents or partners
may need referral for social-emotional
assessment and therapy, as appropri-
ate. A specific resource for military
families is Tragedy Assistance Program
for Survivors (www.TAPS.org).53 The
pediatrician can encourage parents

to seek out additional military sup-
port through Decedent Affairs, Chap-
lains’ Office, or Commanders of the
military unit. This support is usually
made available at the time that the
spouse or partner is notified of the
death of their loved one.

Supporting the Parent

Above all, to have the strength to help
children, the nondeployed parent
needs to feel in control and have
someone to help him or her. The pe-
diatrician can encourage each primary
caregiver to stay healthy and con-
nected, including someone with whom
to share experiences and opportuni-
ties for personal growth, respite, and
spiritual wellness. The pediatrician can
support and help the parent find a
mental health professional so that the
parent may be better able to care for
his or her children.54 A resource for all
military spouses to access adult men-
tal health services, regardless of loca-
tion, is www.MilitaryOneSource.com. In
the setting of a medical home, pedia-
tricians should be familiar with this
Web site to help family caregivers with
their own emotional needs. Many
deployment-specific resources avail-
able to active duty families can be
accessed on this Web site for activated
National Guard and Reserve families,
including military family life consul-
tants, chaplains, legal assistance, so-
cial work services, and new parent
support programs. Recently the De-
partment of Defense, under the aus-
pices of the United States Bureau of
Navy, Medicine and Surgery, initiated
a demonstration project titled Family
Overcoming Under Stress (FOCUS). This
project began in 2008 and as of 2010
included 14 military institutions. The
goal of the project was to investigate
the impact of a family-centered pro-
gram on military families, addressing
stress and mental health, using a
“trauma informed, skill based, family
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centered prevention intervention de-
signed to mitigate the sequelae of
highly stressful deployment-related
events on children and parents.” The
8-session resiliency psychoeducation
program for parents and children used
a trained “Resiliency Trainer.” Results
demonstrated a decrease in parental
posttraumatic stress, depression, and
anxiety as well as a decrease in child-
hood conduct problems, emotional
symptoms, and total childhood diffi-
culties. In addition, there was signifi-
cant improvement in “child pro-social
functioning and increases in children’s
use of positive coping strategies.”55–58

In addition to direct contact with
a case manager or mental health lo-
cator, at-home parents can request
free parenting and support books
from the online library and can find
local support groups.

The American Academy of Pediatrics
Committee on Psychosocial Aspects of
Child and Family Health has previously
released a report titled “Psychosocial
Implications of Disaster or Terrorism
on Children: A Guide for the Pediatri-
cian.”47 The report discusses the di-
agnostic aspects of posttraumatic
stress disorder and acute stress dis-
order, which may be helpful if a child
or adolescent is demonstrating ex-
cessive or prolonged symptoms as-
sociated with parental deployment or
reunion, especially in the circumstance
of parental injury. Additional military-
unique resources for the pediatrician
can be found on the Section on Uni-
formed Services Web site (www.aap.
org/sections/unifserv/deployment/index.
htm), which includes additional military
Web sites, recent research publications,
videos for children and adolescents, and
information about summer camp ex-
periences, such as Operation Purple
camps.

The vast majority of military families
can and do cope and adapt to service
member deployments. Pediatricians

need to recognize when deployment is
affecting the emotional and social well-
being of children and their parents
and relatives and be particularly
sensitive to the unique needs of Na-
tional Guard and Reserve service
member families. They need to gather
deployment-specific information to
assess and monitor the social-
emotional reaction of children and
family members and refer to mental
health professionals or deployment-
specific specialists for more extensive
diagnostic and therapeutic interven-
tions, as appropriate. By understanding
the military family and the experiences
of parental wartime deployments, all
pediatricians and other health care
providers serving children can be the
“front line” for the health and well-
being of US military children and their
family members, especially in time of
war.

Appendix

GENERAL INFORMATION
RESOURCES FOR PEDIATRICIANS
AND PARENTS

General Pediatric Resources

1. The American Academy of Pediat-
rics, Section on Uniformed Services
Web site. Available at: www.aap.org/
sections/unifserv/deployment/index.
htm. Learn about what primary
care providers are doing to take
care of military children and
teens. Order copies of free mili-
tary child and youth support vid-
eos, including the DVD Military
Youth Coping With Separation.

2. Ginsburg KR. Building Resilience
in Children and Teens: Giving Kids
Roots and Wings. 2nd ed. Elk
Grove Village, IL: American Acad-
emy of Pediatrics; 2011.

3. Massachusetts Child Psychiatry
Access Project toolkit. Available
online for assessing military chil-
dren at well child visits: www.

homebaseprogram.org/community-
education/∼/media/DDA3707B-
C4A648E89F1A7C619C48FC28.pdf.

4. Hooah 4 Health. Available at: www.
hooah4health.com. Checklists that
pediatricians can help families work
through for each stage of deploy-
ment, understand reactions postde-
ployment, and find resources.

5. Center for the Study of Traumatic
Stress. Available at: www.center-
forthestudyoftraumaticstress.org.
Resources and research for health
care providers, service members,
and their families.

6. American Academy of Pediatrics,
Committee on Psychosocial Aspects
of Child and Family Health. The pedi-
atrician and childhood bereavement.
Pediatrics. 2000;105(2):445–447.

7. Bonanno GA, Mancini AD. The hu-
man capacity to thrive in the face
of potential trauma. Pediatrics.
2008;121(2):369–375.

8. Levetown M; American Academy of
Pediatrics Committee on Bioeth-
ics. Communicating with children
and families: from everyday inter-
actions to skill in conveying dis-
tressing information. Pediatrics.
2008;121(5):e1441–e1460.

9. Madrid PA, Grant R, Reilly MJ,
Redlener NB. Challenges in meet-
ing immediate emotional needs:
short-term impact of a major
disaster on children’s mental
health: building resiliency in the af-
termath of Hurricane Katrina. Pedi-
atrics. 2006;117(5 pt 3):S448–S453.

10. Hagan JF Jr; American Academy
of Pediatrics Committee on Psy-
chosocial Aspects of Child and
Family Health; Task Force on Ter-
rorism. Psychosocial implications
of disaster or terrorism on chil-
dren: a guide for the pediatrician.
Pediatrics. 2005;116(3):787–795.

11. Earls MF; Committee on Psychoso-
cial Aspects of Child and Family
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Health American Academy of Pedi-
atrics. Clinical Report. Incorporat-
ing recognition and management
of perinatal and postpartum de-
pression into pediatric practice.
Pediatrics. 2010;126(5):1032–1039.
Available at: http://pediatrics.
aappublications.org/content/early/
2010/10/25/peds.2010-2348.full.pdf+
html.

12. Cox JL, Holden JM, Sagovsky R.
Detection of postnatal depression.
Development of the 10-item Edin-
burgh Postnatal Depression Scale.
Br J Psychiatry. 1987;150:782–786

Parent Resources

1. Sesame Street Talk. Listen, Connect.
Preschool-aged deployment support
video program. Learn about the pro-
gram and order free copies at:
www.sesameworkshop.org/tlc.

2. Operation Purple Camps: www.nmfa.
org/site/PageServer?pagename=
op_default. The goal of these free
summer camps is to bring together
youth who are experiencing some
stage of a deployment and the
stress that goes along with it. Oper-
ation Purple camps give kids the
coping skills and support networks
of peers to better handle life’s ups
and downs.

3. Military One Source. (800) 342-9647
or www.militaryonesource.com. Mil-
itary support solutions for families.
The single best resource for any
family in any branch of service.

4. Ginsberg KR. A Parent’s Guide to
Building Resilience in Children
and Teens: Giving Your Child Roots
and Wings, 2nd ed. Elk Grove Vil-
lage, IL: American Academy of Pedi-
atrics; 2011.

5. Military Home Front: www.military-
homefront.dod.mil.

6. Military Child Education Coalition:
www.militarychild.org.7. Military
Teens on the Move: www.dod.mil/
mtom/index_t.htm.

7. Tragedy Assistance Program for
Survivors: www.taps.org.

8. Zero to Three—Coming Together
Around Military Families: www.
zerotothree.org/about-us/funded-
projects/military-families.
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abstract
Marfan syndrome is a systemic, heritable connective tissue disorder
that affects many different organ systems and is best managed by us-
ing a multidisciplinary approach. The guidance in this report is
designed to assist the pediatrician in recognizing the features of Mar-
fan syndrome as well as caring for the individual with this disorder.
Pediatrics 2013;132:e1059–e1072

INTRODUCTION

Marfan syndrome is a heritable, multisystem disorder of connective
tissue with extensive clinical variability. It is a relatively common
condition, with approximately 1 in 5000 people affected.1 Cardinal
features involve the ocular, musculoskeletal, and cardiovascular
systems. Because of the high degree of variability of this disorder,
many of these clinical features can be present at birth or can man-
ifest later in childhood or even adulthood.

Marfan syndrome is an autosomal dominant disorder mainly caused by
defects in FBN1, the gene that codes for the protein fibrillin, although
patients with mutations in other genes, including TGFBR1 and TGFBR2,
have also been reported, albeit rarely.2 Mutations in FBN1 are asso-
ciated with a wide phenotypic spectrum ranging from classic features
of Marfan syndrome presenting in childhood and early adulthood to
severe neonatal presentation with rapidly progressive disease. At the
other end of the spectrum, isolated phenotypic features, such as
ectopia lentis or skeletal manifestations alone, may be the only pre-
senting signs. Mutations in FBN1 are found in up to 95% of those
meeting diagnostic criteria.3,4 However, the diagnosis of Marfan syn-
drome is clinically based on well-defined criteria (revised Ghent di-
agnostic criteria [Tables 1 and 2]) and does not include the whole
spectrum of FBN1-related disorders, especially the milder, isolated
features.5 Thus, genetic testing of FBN1 is best reserved for those
patients in whom there is a strong clinical suspicion of Marfan syn-
drome, including those with the “emerging” phenotype, using estab-
lished guidelines of the interpretation of such results. Because many
of the more specific clinical features are age dependent (eg, ectopia
lentis, aortic dilation, dural ectasia, protrusio acetabuli), children and
adolescents may not fulfill formal diagnostic criteria and are often
described as having “potential” Marfan syndrome. Younger patients at
risk for Marfan syndrome on the basis of clinical features or a posi-
tive family history should be evaluated periodically (eg, at 5, 10, 15,
and 18 years of age) in lieu of genetic testing.

Brad T. Tinkle, MD, PhD, Howard M. Saal, MD, and the
COMMITTEE ON GENETICS

KEY WORD
Marfan syndrome
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Many features of Marfan syndrome are
seen in isolation as well as in other
genetic syndromes (Table 3).6 Di-
agnosis should be clearly established
when possible. For those suspected to
have Marfan syndrome based on
clinical grounds after physical, car-
diac, and ophthalmic evaluation but
who may not meet full clinical criteria,
one can consider FBN1 testing.7

Approximately one-quarter of cases
occur as a result of a new mutation,
with the remainder inherited from an
affected parent. Because of the broad
phenotypic variability, some parents
will not be readily recognized as hav-
ing Marfan syndrome.8 In such cases,
both parents and at-risk first-degree
relatives should have physical, oph-
thalmologic, and cardiac evaluation as
well, with consideration of genetic
testing.

GROWTH AND DEVELOPMENT

Overall growth is characterized by
excessive linear growth of the long
bones. Typically, most individuals with
Marfan syndrome are tall for age
(Figs 1 and 2), but it is important to
note that not all affected individuals
are tall by population standards; they
are typically taller than predicted for
their family (excluding others with
Marfan syndrome).9 Mean final height
was 191.3 ± 9 cm (75 in) for Q:3males
and 175.4 ± 8.2 cm (69 in) for
females.

The growth of the tubular bones is
accelerated in Marfan syndrome,
resulting in disproportionate features.
The extremities are often dispropor-
tionately long in comparison with the
trunk (dolichostenomelia), altering the
upper-to-lower segment and the arm-
span-to-height ratios. The arm-span-to-
height ratio is relatively fixed during
childhood, but the upper-to-lower
segment ratio changes during growth
(Fig 3). Use of such measurements
should take into account racial, gender,
and age differences. Similarly, the tu-
bular bones of the hand and fingers
are elongated, but the palm is not
proportionately wider, resulting in rel-
ative arachnodactyly as measured by
the thumb and wrist signs (Fig 4).

Excessive growth in Marfan syndrome
is attributable, in part, to a peak
growth velocity that typically occurs as
much as 2 years earlier than the

general population.9 Hormonal ther-
apy to limit adult height is rarely used
in males. Complications can include
accelerated growth, early puberty,
and the undesirable consequences of
associated increased blood pressure,
which may increase the progression
of the aortic dilation. Prepubertal
females have been treated with high-
dose estrogen therapy and pro-
gesterone to reduce final adult height
in the past; however, this treatment
remains controversial in both its
psychosocial and medical benefits.10

Lean muscle mass is also affected.
Individuals with Marfan syndrome of-
ten show a paucity of muscle mass and
fat stores despite adequate caloric
intake. Weight is often below the 50th
percentile for age.9

Cognitive ability in patients with Marfan
syndrome is usually within the typical
range for the general population. How-
ever, poor vision and underlying medical
problems may interfere with learning.
Similarly, many patients report chronic
fatigue, which may affect education
and can manifest as inattention or
poor concentration.11 The etiology of
the fatigue is likely heterogeneous,
in part because of the underlying
chronic condition, medications such
as β-blockers, sleep disturbance (eg,
sleep apnea), and/or orthostatic in-
tolerance.12

SKELETAL

Skeletal system involvement in Marfan
syndrome is characterized by bone
overgrowth. Such overgrowth may be
noticeable at birth or can develop in
young children, with a tendency to
progress more rapidly during periods
of rapid growth, necessitating close
monitoring at such times (Table 4).

Overgrowth of the ribs can push the
sternum inward (pectus excavatum)
or outward (pectus carinatum). Nearly
two-thirds of patients with Marfan

TABLE 1 Revised Ghent Diagnostic Criteria
for Marfan Syndrome

Diagnosis of definitive Marfan syndrome
(any of the following)
• Aortic root ≥2 z score and ectopia lentis
• Aortic root ≥2 z score and FBN1 mutation
• Aortic root ≥2 z score and systemic score ≥7
• Ectopia lentis and FBN1 mutation known to be
associated with Marfan syndrome

• Positive family history of Marfan syndrome
and ectopia lentis

• Positive family history of Marfan syndrome
and systemic score ≥7

• Positive family history of Marfan syndrome
and aortic root ≥3 z score in those <20 y of
age or ≥2 z score in those >20 y of age

Diagnosis of potential Marfan syndrome
• FBN1 mutation with aortic root with a z score
<3 in those <20 y of age

TABLE 2 Systemic Scoring System for the
Revised Ghent Diagnostic Criteria
for Marfan Syndrome (Shown in
Table 1)

Feature Value

Wrist and thumb sign 3
Wrist or thumb sign 1
Pectus carinatum 2
Pectus excavatum or chest asymmetry 1
Hindfoot deformity (eg, valgus) 2
Pes planus 1
Pneumothorax 2
Dural ectasia 2
Protrusio acetabulae 2
Reduced upper-to-lower segment ratio and
increased arm-span-to-height ratio

1

Scoliosis or thoracolumbar kyphosis 1
Reduced elbow extension 1
Craniofacial features: 3 of the following—
dolichocephaly, downward-slanting
palpebral fissures, enophthalmos,
retrognathia, and malar hypoplasia

1

Skin striae 1
Myopia 1
Mitral valve prolapse 1

Adapted from Loeys et al.3 Z score calculations are based
on Roman et al.38
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syndrome will develop pectus excava-
tum, which is often perceived as
a disturbing physical feature by
teenagers.13 The pectus deformity can
be severe and, in extreme circum-
stances, can interfere with pulmonary
functioning, warranting surgical in-
tervention.14 Pectus excavatum may
also have a detrimental effect on
cardiac function, especially during
submaximal exercising15 and is often
repaired before cardiac surgery for
aortic root replacement. Pectus de-
formity is often present before 10
years of age but may worsen during an
adolescent growth spurt.

Scoliosis is seen in slightly more than
one-half of individuals with Marfan
syndrome and can be mild to severe

as well as atypically progressive.16,17

Close monitoring by using the
forward-bending test at yearly inter-
vals and management by an ortho-
pedist is preferred because surgical
stabilization of the spine may be re-
quired.18 Bracing has a low success
rate if the curves are greater than
35° to 40° but may have some pre-
ventive value for smaller curves.
Those with spinal curvatures less
than 30° have an excellent long-term
prognosis. Marked progression is
often seen by those with spinal cur-
vatures greater than 50°. The pro-
gression of scoliosis can occur well
into adulthood. Thoracic kyphosis is
also common and can be postural or
a further complication of bony over-
growth and ligamentous laxity (eg,

kyphoscoliosis). Postural education
and joint stabilization with core
strengthening may be of benefit but
are unproven for the treatment of
scoliosis in this population. Untreated
spinal deformities can lead to chronic
back pain and restrictive lung disease.
Spinal deformity correction is more
prone to complications than in idio-
pathic deformity and should be per-
formed by those with some experience
in treating patients with Marfan syn-
drome.19

The acetabulum of the hip can be
abnormally deep (protrusio acetabuli)
in some patients with Marfan syn-
drome and can lead to pelvic or upper
leg pain. Protrusio acetabuli is seen
commonly in Marfan syndrome20;

TABLE 3 Differential Diagnoses: Syndromes With Overlapping Features of Marfan Syndrome

Syndrome Manifestations Genetic Etiology

Mitral valve prolapse syndrome Mitral valve prolapse; skeletal manifestations as seen in Marfan
syndrome

FBN1(in some)

MASS phenotype Mitral valve prolapse; myopia; nonprogressive aortic dilation;
nonspecific skin and skeletal features

FBN1

Familial ectopia lentis Eye and skeletal findings of Marfan syndrome FBN1(in some)
Shprintzen-Goldberg syndrome Skeletal and cardiac findings of Marfan syndrome; craniosynostosis;

hypertelorism; proptosis; abdominal hernias; joint laxity;
developmental delay/intellectual disability

FBN1(in some)

Weill-Marchesani syndrome (autosomal dominant form) Ectopia lentis; short stature; brachydactyly; characteristic facial
features

FBN1

Loeys-Dietz syndrome Skeletal and cardiovascular features of Marfan syndrome; no ectopia
lentis; aggressive dilation of large- and medium-sized arteries; most
common and unique features include hypertelorism, bifid uvula/cleft
palate, blue sclerae, developmental delays, hydrocephalus,
translucent skin, arterial tortuosity, and craniosynostosis

TGFBR1
TGFBR2

Congenital contractural arachnodactyly Marfan-like skeletal features; “crumpled” ears; contractures of the
knees, ankles, and digits at birth; progressive kyphoscoliosis;
arachnodactyly; cardiac valvular anomalies

FBN2

Familial thoracic aortic aneurysm Dilation of the aorta and dissections either at the level of the sinuses of
Valsalva or the ascending thoracic aorta without the other phenotypic
features of Marfan syndrome

Heterogeneous

Ehlers-Danlos syndrome, vascular type Thin skin with visible veins; easy bruising; small joint laxity; rupture of
hollow organs as well as medium- and large-size arteries

COL3A1
COL3A2

Ehlers-Danlos syndrome, kyphoscoliotic form (type VI) Marfanoid body habitus; kyphoscoliosis; joint laxity; mitral valve
prolapse; hypotonia; blue sclerae; ocular fragility; at risk for rupture
of medium-sized arteries

PLOD
ZNF469

Homocystinuria Ectopia lentis; skeletal abnormalities such as those seen in Marfan
syndrome; variable cognitive impairment; tendency for thrombotic
events

CBS

Stickler syndrome Severe myopia; retinal detachment; hearing loss; midface hypoplasia;
cleft palate; spondyloepiphyseal dysplasia

COL2A1
COL11A1
COL11A2
COL9A1

Fragile X syndrome Often tall; long face; joint laxity; mild dilation of the aorta; mitral valve
prolapse; pectus excavatum; variable intellectual disability

FMR1
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however, it is not unique to this con-
dition and is seen in a number of
infectious, inflammatory, metabolic, ge-
netic, neoplastic, and traumatic con-
ditions.21 In Marfan syndrome, the
protrusio acetabuli is often asymptom-
atic, and surgical intervention is rarely
indicated.22

Some people with Marfan syndrome
will show reduced mobility of the el-
bow, but other joints may demon-
strate ligamentous laxity. Joint laxity
may be more significant in young
patients but rarely leads to motor
delays. True joint dislocations are
rare. Joint laxity can lead to muscle

fatigue and overuse pain/injury.23 More
typically, such individuals demonstrate
poor writing skills and complain of
hand pain/fatigue with prolonged use.
Physical and/or occupational therapy
can address these joint laxity issues by
using joint stabilization exercises, pos-
tural support, education, alternative

FIGURE 1
Growth curves for males in Marfan syndrome. (A) 50th percentile and (B) 95th percentile for the general population used for comparison. Reprinted
with permission from Erkula G, Jones KB, Sponseller PD, Dietz HC, Pyeritz RE. Growth and maturation in Marfan syndrome. Am J Med Genet. 2002;109
(2):103.9
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strategies (eg, use of a laptop for
taking notes), and bracing/resting splints
if necessary.

Inward rotation of the medial aspect
of the ankle can result in pes planus
(Fig 5). This condition may lead to
foot, ankle, knee, hip, and/or low back
pain.24 Some patients will benefit from

the use of shoe orthoses, such as an
arch support and more supportive
shoes. Surgical intervention is rarely
indicated or fully successful. Others
will have highly arched feet but have
little or no symptoms.

The facial features of Marfan syndrome
include a long and narrow face with

deeply set eyes (enophthalmos),
downward slanting of the eyes, flat
cheek bones (malar hypoplasia), and
a small chin (micrognathia) (Fig 6).
However, facial features are often
highly variable and may change with
age. In addition, these facial features
are not highly sensitive for the

FIGURE 2
Growth curves for females in Marfan syndrome. (A) 50th percentile and (B) 95th percentile for the general population used for comparison. Reprinted
with permission from Erkula G, Jones KB, Sponseller PD, Dietz HC, Pyeritz RE. Growth and maturation in Marfan syndrome. Am J Med Genet. 2002;109
(2):104.9
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presence of Marfan syndrome.25 The
palate is often highly arched and nar-
rowed (Fig 7).

Decreased bone density has been
documented in the lumbar and hip
regions in patients with Marfan syn-

drome.26,27 The etiology of this bone
loss remains speculative, but no sig-
nificant increase in bone fracture
rates has been seen.28

OCULAR

Myopia is the most common ocular
feature and often progresses rapidly
during childhood.29 Displacement of
the lens (ectopia lentis) is a hallmark
feature of Marfan syndrome but is
only seen in 1 or both eyes in ap-
proximately 60% of affected individu-
als.30 It is often the presenting feature
and occurs much more commonly
before 10 years of age. This finding is
most reliably diagnosed according to
a slit-lamp examination after full pu-
pillary dilation.

The globe is often elongated, and the
cornea may be flat or even cone-
shaped (keratoconus). People with
Marfan syndrome are at increased
risk of retinal detachment, glaucoma,
and early cataract formation, typically
in adulthood. Flashes of light (pho-
topsia) and new floaters are symptoms
of posterior vitreous detachment,
which may precede retinal detach-
ment.31,32 Retinal detachment should
be considered in any patient with
acute onset of visual symptoms, and
these patients should be evaluated
and treated emergently. Most retinal
detachments can be repaired suc-
cessfully, but the key to optimum vi-
sual recovery is prompt diagnosis and
treatment.

Affected individuals should be followed
up closely by an ophthalmologist fa-
miliar with Marfan syndrome at least
yearly with slit lamp examinations for
lens subluxation and evaluations for
glaucoma and cataracts. Most often,
eye problems can be controlled ade-
quately with corrective lenses alone.
Careful and aggressive refraction and
visual correction are mandatory in
young children at risk for amblyopia.
Lens dislocation can present a clinical

FIGURE 3
Normative upper-to-lower segment ratios for (A) white and (B) African-American subjects. Reprinted
with permission from McKusick VA. Heritable Disorders of Connective Tissue. Philadelphia, PA: Mosby;
1972.

FIGURE 4
(A) Positive thumb sign with the thumbnail extending past the ulnar side of the hand and (B) positive
wrist sign with the overlap of the nail beds of the thumb and fifth finger.
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challenge. Typically, the lens will sublux
superiorly with Marfan syndrome. If
the lens is subluxed but still within the
visual axis, substantial lenticular
astigmatism may result, which can
require powerful astigmatic spectacle
correction. If the lens edge has sub-
luxed at or beyond the center of the
visual axis, aphakic spectacle or con-
tact lens correction may improve vi-
sion. If there is sufficient optical
distortion from lens subluxation, sur-
gical removal of the lens (aphakia) or
lens replacement (pseudophakia) may
be the treatment of choice.33 Because
of inherently weak zonular support
for the Marfan lens, pseudophakia
may require supplemental means of
attachment to affix the intraocular

lens. Although this procedure is cur-
rently considered safe when per-
formed in specialized centers, major
complications, including retinal de-
tachment, can occur. The long-term
stability and safety of sew-in in-
traocular lenses are unknown. Zon-
ular weakness in Marfan syndrome
may also result in complete lens
subluxation into the vitreous or result
in prolapse of the lens into the ante-
rior chamber of the eye, which may
necessitate surgical removal. Corneal
refractive surgery for myopia is gen-
erally contraindicated in individuals
with Marfan syndrome, given the risk
of additional eye complications.

CARDIOVASCULAR

The cardiovascular system is the ma-
jor source of morbidity and mortality
in Marfan syndrome. Cardiovascular
manifestations include dilation of the
aorta, aortic valve insufficiency, a pre-
disposition for aortic tear and rupture,
mitral valve prolapse with or without
regurgitation, tricuspid valve prolapse,
and enlargement of the proximal pul-
monary artery.34

The aortic dilation in Marfan syndrome
tends to progress over time, with the

vast majority of cases becoming evi-
dent before 18 years of age. The di-
lation typically is at the level of the
sinuses of Valsalva, but dilation of any
part of the aorta can be seen in these
patients (Fig 8). Histologic examina-
tion reveals elastic fiber fragmenta-
tion with total loss of elastin content
and accumulation of amorphous ma-
trix components in the aortic media.
This “cystic medial necrosis” does not
distinguish Marfan syndrome from
other causes of aortic aneurysm and,
therefore, is only a description, not
a pathognomonic feature.

The age of onset and rate of pro-
gression of aortic dilation are highly
variable. As the aneurysm enlarges,
the aortic annulus can be over-
stretched, leading to secondary aortic
regurgitation. Valvular dysfunction can
lead to volume overload with second-
ary left ventricular dilation and heart
failure. Indeed, mitral valve prolapse
with congestive heart failure is the
leading cause of cardiovascular mor-
bidity and mortality in young children
with Marfan syndrome.35

A significant risk of aortic dissection
or rupture occurs when the maximal
aortic dimension reaches approximately

TABLE 4 Anticipatory Guidance in Marfan Syndrome

Option At Diagnosis 0–12 mo 1–5 y 6–12 ya 13–18 ya 19–22 y

Cardiac examinationb √ Each visit Each visit Each visit Yearly Yearly
Echocardiogram √ As indicated Yearly Yearly Yearly Yearly

Ocular (ophthalmology) √ Yearly Yearly Yearly Yearly
Musculoskeletalb

Scoliosis clinical examination √ Each visit Yearly Every 6 mo Every 6 mo Yearly
Joint laxity √ Each visit Yearly Every 6 mo Every 6 mo
Pectus deformity √ Each visit Yearly Every 6 mo Every 6 mo
Bone age √c

Review diagnosis √ PRN PRN PRNd PRNd PRNd

Examine family members √ PRN PRN PRN PRN PRN
Support group information √ PRN PRN PRN PRN PRN
Genetic counseling √ √e √e

Lifestylef √ √ √
Transition Discuss plans Begin transition

Many systems should be reviewed regularly at developmentally appropriate stages. PRN, as needed.
a Periods of rapid growth require closer supervision.
b If abnormal results on examination, refer for further evaluation. Follow-up evaluations as indicated.
c Bone age determination in preadolescence. If large discrepancy between bone age and height age, hormonal therapy should be considered.
d Review symptoms of potential catastrophic events such as aortic dissection, vision changes, and pneumothorax.
e Discuss reproductive and pregnancy risks.
f Review physical activity restrictions/lifestyle modifications.

FIGURE 5
Elongated feet with collapse of the medial arch
resulting in pes planus.
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5.0 cm in adults, although rupture at
4.5 cm has been documented among
women.36 Fortunately, aortic dissection
is exceedingly rare in early child-
hood. Acute aortic dissection usually
presents as severe chest pain but
can also include pallor, pulselessness,

paresthesia, and paralysis. Asymmet-
ric blood pressure may also be a sign
of dissection.

All individuals with a diagnosis of
Marfan syndrome should be followed
up by a cardiologist familiar with
Marfan syndrome. An echocardiogram
should be obtained at diagnosis. A
subsequent echocardiogram is often
desired in 6 months to assess the rate
of progression.37 Yearly echocardio-
grams are sufficient when aortic
dimensions are small (<4.5 cm in
adults) and rates of aortic dilation are
low (<0.5 cm per year). Aortic root
measurements should be interpreted
on the basis of normal values for age
and body size.38 Nomograms are
available through the National Marfan
Foundation (http://www.marfan.org/
marfan/2576/Aortic-Root-Dilatation-
Nomogram). More frequent evalua-
tions are indicated when the aortic
root diameter exceeds 4.5 cm in adults,
when the rate of aortic dilation exceeds

0.5 cm per year, or with the onset
of significant valvular or ventricular
dysfunction. Aortic root dimensions
can also be determined by using com-
puted tomography angiography or
magnetic resonance angiography, and
they potentially have the benefit of
evaluating beyond the aortic root.
Because aortic dilation can occur at
any age, lifelong monitoring is war-
ranted.

Medications that reduce hemodynamic
stress on the aortic wall, such as
β-blockers, are often prescribed.37

Therapy should be considered at the
time of diagnosis at any age or on
appreciation of progressive aortic
root dilation, even in the absence of
a definitive diagnosis.39 The dose
needs to be titrated to effect, keeping
heart rate after submaximal exercise
or agitation less than 110 beats per
minute in young children or less than
100 beats per minute in older children
or adults. In patients who cannot

FIGURE 6
Facial features of Marfan syndrome are highly variable, ranging from subtle findings to more “classic” facial features. Photo consents for publication on
file.

FIGURE 7
High arched (“steepled”) palate.
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tolerate β-blockers (eg, individuals
with asthma, depression, fatigue), ve-
rapamil is commonly used,40 although
recently, concerns have been raised
about calcium channel blockers and
an increased risk of aortic complica-
tions.41 Currently, randomized con-
trolled trials are underway evaluating
the response to the angiotensin re-
ceptor blocker losartan, in response
to earlier mouse model work42 and
a small cohort study.43 If congestive
heart failure is present as a result of
valvular dysfunction, afterload-reducing
agents (in combination with a β-blocker)

can improve cardiovascular func-
tion, but surgical intervention may
be warranted.

Surgical repair of the aorta is in-
dicated once: (1) the maximal aortic
root measurement exceeds 5.0 cm; (2)
the rate of increase of the aortic di-
ameter approaches 1.0 cm per year; or
(3) there is progressive aortic re-
gurgitation.44 More aggressive ther-
apy may be indicated in individuals
with a family history of early aortic
dissection. Many individuals can re-
ceive a valve-sparing procedure that
precludes the need for chronic anti-
coagulation therapy.45,46 Children run
the highest risk of requiring repeated
cardiac operations, such as valve re-
placement.47

Aortic dilation can also be seen in the
descending aorta, although typically at
later ages. All people with Marfan syn-
drome should begin intermittent sur-
veillance of the entire aorta with
computed tomography angiography or
magnetic resonance angiography scans
in young adulthood.48,49 Such imaging
should also be performed at least an-
nually in anyone with a history of aortic
root replacement or dissection.

Participation in contact sports, com-
petitive sports, and isometric exercise

should be restricted.50 However, all
people with Marfan syndrome can and
should remain active, with aerobic
activities performed in moderation.

Agents that stimulate the cardiovas-
cular system, including routine use of
decongestants, should be avoided.
Caffeine can aggravate a tendency for
arrhythmia. The use of psychostimu-
lant medications for chronic fatigue or
attention-deficit/hyperactivity disorder
should be used with caution and be
approved by the cardiologist.

Subacute bacterial endocarditis pro-
phylaxis may be indicated for dental
work or other procedures expected to
contaminate the bloodstream with
bacteria in the presence of significant
valvular insufficiency. With proper
management, the life expectancy of
someone with Marfan syndrome
approximates that of the general
population.51,52

PULMONARY AIRWAY

Pulmonary issues encountered in
Marfan syndrome include spontane-
ous pneumothorax, reduced pulmo-
nary reserve, and sleep apnea. In
neonatal Marfan syndrome, an em-
physematous lung disease is uniformly
present and also occurs in approxi-
mately 10% to 15% of those with
“classic” Marfan syndrome.

Lung bullae, which develop in 4% to
15% of patients with Marfan syndrome,
can develop anywhere on the surface
of the lungs but especially in the upper
lobes.53 Such bullae (or blebs) can
predispose to spontaneous pneumo-
thorax. Symptoms of pneumothorax
include sudden onset of chest pain,
dyspnea, and/or cyanosis. Breathing
against resistance (eg, playing a
brass instrument), scuba diving, or
high-altitude sports (eg, skydiving,
mountaineering) should be avoided,
especially among those with a family
history of spontaneous pneumothorax.
Those with recurrent pneumothorax

FIGURE 8
Dilation at the level of the aortic root as seen in
Marfan syndrome. 1, aortic valve annulus; 2,
aortic root (sinuses of Valsalva); 3, sinotubular
junction; 4, ascending aorta; AO, aorta; LA, left
atrium; LV, left ventricle. Rights to be retained by
author (B.T.T.).

FIGURE 9
Dural ectasia of the lumbar spinal canal. MRI appearance of the dilated dural sac, which can erode the
bone and entrap nerves.
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may require chemical or surgical
pleurodesis or surgical resection of
pulmonary blebs.

A restrictive lung disease pattern with
increased total and residual lung vol-
ume as well as exercise intolerance is
typically seen in the majority of those
affected.54 Often, this pattern is re-
lated to pectus deformity, chest wall
asymmetry, and/or scoliosis. Surgical
repair of severe pectus excavatum or
scoliosis may improve overall pulmo-
nary lung function. Pulmonary func-
tion tests should be performed in any
patient with pulmonary complaints or
significant pectus deformity and can
be monitored after surgical repair.

Obstructive sleep apnea is commonly
seen in patients with Marfan syn-
drome.55 Increased nasal resistance
attributable to craniofacial abnormal-
ities, such as a high arched palate,
micrognathia with possible glossop-
tosis, and laryngotracheomalacia, can
cause difficulty with intubation/
anesthesia as well as significant up-
per airway resistance.56 Sleep apnea
is underappreciated among adoles-
cents and young adults with Marfan
syndrome. Symptoms commonly seen
in Marfan syndrome that may be
partially attributable to sleep apnea
include fatigue and loss of energy as
well as impaired memory and cogni-
tion. Symptoms of sleep dysfunction,
such as fatigue, decreased sleep du-
ration, nonrestorative sleep, and
snoring, should be reviewed at each
visit. A formal sleep evaluation should
be considered in such cases.

INTEGUMENT

Approximately two-thirds of people
with Marfan syndrome develop stretch
marks of the skin.57 Often, these are
located across the lower back as well
as the inguinal and axillary regions.
These stretch marks are signs of
rapid growth and are usually per-
pendicular to the axes of growth.

Because of the defect in connective
tissue, individuals with Marfan syn-
drome are also at risk for hernias.
Many will have inguinal herniation that
will require surgical repair. However,
recurrent hernias or hernias at the
site of surgical incisions are a more
distinctive hallmark of a connective
tissue disorder, such as Marfan syn-
drome. Primary hernia repair should
use a synthetic mesh (or similar ar-
tificial construct) in all known or
suspected cases of Marfan syndrome
to minimize the risk of recurrence.

DURAL ECTASIA

Most individuals with Marfan syn-
drome often develop stretching of the
dural sac in the dependent lumbosa-
cral region, resulting in dural ectasia
(Fig 9).58 This development can lead to
bony erosion and nerve entrapment.
Symptoms can include pain in the
lower back, hip/pelvic region, and
proximal leg, as well as weakness/
numbness above and below the
knees.59 However, in most patients,
the dural ectasia is asymptomatic.60

Excessive accumulation or leakage of
cerebrospinal fluid from the dural sac
can cause postural hypotension and
“low-pressure” headaches.61,62 Dam-
age of the dura from spinal taps or
epidurals may not sufficiently heal,
causing leakage, which also predis-
poses the patient to postural head-
aches. In severe cases of dural ectasia,
spinal shunting and/or medication can
be used. Complications after surgical
repair of the dura include cerebrospinal
fluid leakage and recurrence. Detection
of dural ectasia can be performed using
either MRI or computed tomography
scan.

DENTAL

People with Marfan syndrome typically
have oromaxillofacial anomalies. Most
have an elongated face, malar hypoplasia,
high-arched palate, and micrognathia.

Often, these anomalies will cause sig-
nificant dental crowding andmalalignment.
Routine dental care is recommended;
however, many individuals with Mar-
fan syndrome require orthodontia for
proper occlusion as well as appear-
ance. Oral and maxillofacial interven-
tions may also be indicated, such as
palatal expansion and/or mandibular
distraction.

PHYSICAL ACTIVITY

Although all children are encouraged
to participate in physical activity for
overall health, skill development, co-
ordination, musculoskeletal health,
and socialization, individuals with
Marfan syndrome are at significant
risk of physical injury and medical
complications. Of concern are activi-
ties including contact sports and ac-
tivities involving “burst” exertion (eg,
sprinting) and intense static (iso-
metric) exertion, such as weight lift-
ing.63 In general, patients with Marfan
syndrome without aortic dilation or
significant mitral valve regurgitation
are encouraged to participate in
competitive and noncompetitive (rec-
reational) activities, but this action is
still limited by the intensity level of the
activity and the individual.50 Sports in
which ocular trauma is likely, such as
boxing or full-contact karate, should
be discouraged. Participation in any
activity should be evaluated and dis-
cussed before initiation of that activ-
ity. Activities of most concern include
basketball, body building/weight lift-
ing, hockey, running, skiing, racquet-
ball, surfing, scuba diving, and rock
climbing. More acceptable alter-
natives include modest hiking, sta-
tionary cycling, bowling, golf, skating,
snorkeling, and brisk walking. Caution
is needed for patients with low blood
pressure and orthostatic intolerance,
including those receiving β-blocker
therapy, who may be more susceptible
to easy fatigue, near-syncopal/syncopal
episodes, and falls.12
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PSYCHOSOCIAL

Marfan syndrome affects each in-
dividual differently. Marfan syndrome
has a significant effect on daily activ-
ities and perceived quality of life.
However, in 2 small series, most af-
fected individuals older than 13 years
reported a positive general self-im-
age.64,65

Many of those affected by Marfan
syndrome benefit from networking
and peer relationships. The National
Marfan Foundation (www.marfan.org)
is an excellent US resource for con-
nections as well as medical advice.
Most countries have similar organ-
izations.

TRANSITION/MEDICAL HOME

Because Marfan syndrome can affect
the very young and continues
throughout a patient’s lifetime, it is
important that people with Marfan
syndrome be recognized and have
a medical home. Affected people are
often followed up by cardiologists,
ophthalmologists, and orthopedists.66

Care needs to be coordinated among
the various specialties, with a special
focus on the period of transition from
adolescence to adulthood.

PREGNANCY

Pregnancy can lead to significant
medical complications for women with
Marfan syndrome and should be
approached with careful delibera-
tion.67 If the aortic root is exceeds 4.0
cm, complications can include rapid
progression of aortic root enlargement
and/or aortic dissection or rupture
during pregnancy, delivery, and in the
postpartum period. Women whose
aorta is greater than 4.5 cm or who
previously had an aortic dissection/
rupture are at substantially higher
risk.68 Women with aortic dimensions
greater than 5.0 cm are at significant
risk for aortic rupture, and pregnancy

should be delayed if possible until after
definitive treatment of the aorta has
been completed. If already pregnant,
consideration of immediate aortic re-
placement, early delivery, or termination
of the pregnancy should be consid-
ered, given the potentially severe
consequences.

A higher-than-expected rate of spon-
taneous abortion has been reported
in women with Marfan syndrome,
although the etiology is unknown.69 In
addition, women with Marfan syn-
drome experience a higher rate of
preterm deliveries, premature rup-
ture of membranes, and increased
mortality of their offspring.69,70 Dural
ectasia should be considered in any
affected individual, and avoidance of
spinal anesthesia may be necessary.
Epidural anesthesia is safe for most
women with Marfan syndrome, al-
though it is not advised for those
with moderately severe dural ecta-
sia. General anesthesia has the ben-
efit of avoiding complication of spinal
anesthesia with dural ectasia and
less stress on the aorta during de-
livery. Optimally, pregnancy should
be considered after appropriate coun-
seling from a geneticist or a cardiolo-
gist familiar with Marfan syndrome,
a genetic counselor, and a perinatol-
ogist.

PRENATAL

The pediatrician is sometimes called
on to counsel a family prenatally with
regard to Marfan syndrome. The pe-
diatrician may have been previously
involved with this family through care
of siblings or one of the expectant
parents. Families may also seek pe-
diatric advice in the care and man-
agement of a fetus at risk. This
management may involve a few dif-
ferent scenarios.

1. The pediatrician may be asked
about the risk to a child of a parent
with Marfan syndrome. The risk of

inheriting the genetic defect in
Marfan syndrome is 50%, consis-
tent with autosomal dominant in-
heritance. Often, expectant parents
are concerned about the severity
of the disorder in the next genera-
tion. Variability of the Marfan phe-
notype is extensive but is more
similar among affected family
members, suggesting that the ge-
netic defect is largely responsible
for the phenotype. Most people
with classic Marfan syndrome do
not have children with a much
more severe phenotype, such as
neonatal Marfan syndrome.71 One
should also be aware of the conse-
quences that may affect the preg-
nancy outcome for women with
Marfan syndrome. As mentioned
previously, women with an aortic
root greater than 4.5 cm in diame-
ter should avoid pregnancy or un-
dergo elective aortic grafting
before becoming pregnant.72 Aortic
dissection or rupture has occurred
in women with an aorta less than
5.0 cm, which may result in signif-
icant morbidity and mortality of
the fetus/infant and the expectant
mother.

2. Parents of a child with Marfan syn-
drome may ask about recurrence
risk of Marfan syndrome in subse-
quent pregnancies. This issue may
best be explained by a geneticist. In
short, 1 of the parents may either
be unrecognized as having Marfan
syndrome (therefore, recurrence
risk is 50%) or both parents may
be unaffected and, therefore, carry
only a slight chance of having a low
level of germline mosaicism (with
anticipated recurrence risk of 2%–
3%). Because of a high occurrence
of unrecognized Marfan syndrome
in parents of a child with Marfan
syndrome, it is advisable for both
parents to undergo further evalua-
tion to establish their own personal
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risk as well as the risk for subse-
quent pregnancies.

3. An expectant couple may have a fe-
tus with concerning features of neo-
natal Marfan syndrome discovered
through prenatal ultrasonography
or even fetal MRI. Ultrasonographic
findings may include unusually long
limbs and congenital heart disease
and are often detected in the third
trimester.73 Genetic testing for FBN1
mutations by using amniocentesis
may be helpful to confirm the diag-
nosis of Marfan syndrome and to
reveal specific mutations in FBN1
that may be more typically associ-
ated with neonatal Marfan syn-
drome and, therefore, reduced
survivability.

NEONATAL MARFAN SYNDROME

Neonatal Marfan syndrome is the most
severe disorder attributable to a fibril-
linopathy. Features overlap significantly
with classic Marfan syndrome but are
more severe. Infants with neonatal
Marfan syndrome are long with simple/
crumpled ears, aged-appearing face,
enlarged corneas, ectopia lentis, chest
deformity, large feet, arachnodactyly,
and contractures.74 Respiratory insuf-
ficiency is common as a result of an
abnormally pliant chest wall and em-
physematous changes in the lungs.

Cardiac abnormalities are severe and
include polyvalvular dysplasia and
aortic dilation. Mortality is high within
the first year of life because of cardiac
failure secondary to severe mitral
valve regurgitation.75 Almost all cases
of neonatal Marfan syndrome are
sporadic and are associated with
mutations clustering within exons 24
through 32 of FBN1.
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Infant Feeding and Transmission of Human
Immunodeficiency Virus in the United States

abstract
Physicians caring for infants born to women infected with HIV are likely
to be involved in providing guidance to HIV-infected mothers on appro-
priate infant feeding practices. It is critical that physicians are aware of
the HIV transmission risk from human milk and the current recommen-
dations for feeding HIV-exposed infants in the United States. Because
the only intervention to completely prevent HIV transmission via human
milk is not to breastfeed, in the United States, where clean water and
affordable replacement feeding are available, the American Academy of
Pediatrics recommends that HIV-infected mothers not breastfeed their
infants, regardless of maternal viral load and antiretroviral therapy.
Pediatrics 2013;131:391–396

BACKGROUND

Breastfeeding provides numerous health benefits to infants. In addition
to providing optimal infant nutrition, human milk contains immune-
modulating factors that protect against morbidity and mortality
from infectious diseases, particularly those causing respiratory and
gastrointestinal tract illnesses, which is especially important for
infants living in resource-limited countries where infectious diseases
are a major cause of infant mortality.1 The American Academy of
Pediatrics (AAP) strongly supports exclusive breastfeeding for ap-
proximately 6 months, followed by continued breastfeeding as com-
plementary foods are introduced, with continuation of breastfeeding
for 1 year or longer as mutually desired by mother and infant.2

Given that each year, approximately 8700 HIV-infected women give birth
in the United States,3 it is critical that physicians are aware of the
HIV transmission risk from human milk and the current recom-
mendations for feeding HIV-exposed infants in the United States. HIV
can be transmitted from mother to child through human milk, with
ongoing risk of infection throughout the breastfeeding period.4 In the
absence of antiretroviral prophylaxis, postnatal infection risk appears
to be highest in the first 4 to 6 weeks of life, ranging from 0.7% to 1%
per week.5–7 However, risk continues for the duration of breastfeed-
ing; in 2 large studies, late postnatal transmission risk after 4 to 6
weeks of age was 8.9 infections per 100 child-years of breastfeeding
(approximately 0.17%/week) and was constant throughout this
period.4,8 Transmission risk is higher for women who acquire HIV
infection (acute HIV infection) during lactation than for women with
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preexisting infection9; in 1 study, the
cumulative risk of transmission of HIV
via human milk was 14% from mothers
with chronic HIV infection compared
with 25% to 30% among mothers who
acquired HIV during late pregnancy or
lactation.8 Other factors associated
with increased risk of HIV transmission
via human milk include high maternal
plasma and human milk viral load,
low maternal CD4+ cell count, longer
breastfeeding duration, breast abnor-
malities (eg, mastitis, nipple abnormali-
ties), oral lesions in the infant, mixed
breastfeeding and formula feeding in
the first few months of life (compared
with exclusive breastfeeding), and abrupt
weaning.7

Recent studies in Africa have revealed
that 6 months of antiretroviral pro-
phylaxis, either daily infant nevirapine
or a triple-drug antiretroviral regimen
administered to the mother, significantly
reduced postnatal transmission risk to
1% to 5%.10 On the basis of these data,
the World Health Organization (WHO)
published revised feeding guidelines
for infants born to HIV-infected moth-
ers living in resource-limited settings
where infectious disease and malnutri-
tion are major causes of infant mor-
tality and replacement feeding is not
feasible. In such settings, the WHO rec-
ommends exclusive breastfeeding for
the first 6 months of life, followed by
complementary foods and breastfeed-
ing through 12 months of age, accom-
panied by postnatal infant or maternal
antiretroviral prophylaxis to reduce HIV
transmission during breastfeeding.11,12

However, neither infant nor maternal
postpartum antiretroviral prophylaxis
completely eliminates the risk of HIV
transmission via human milk. In the
United States, with current interven-
tions, mother-to-child HIV transmission
during pregnancy and labor is very low
at under 1%.13 Breastfeeding trans-
mission rates with antiretroviral pro-
phylaxis administered to either the

infant or the mother, although low,
are still 1% to 5%, and transmission
can occur despite undetectable ma-
ternal plasma RNA concentrations.14

Maternal prophylaxis with triple-drug
regimens may be less effective if first
started during the postpartum period
or late in pregnancy, because it takes
several weeks to months before full
viral suppression in human milk
is achieved.15,16 Antiretroviral drugs
taken by the mother have differen-
tial penetration into human milk, with
some drugs achieving concentrations
much higher or lower than maternal
plasma concentrations.10,17 Although
clinical trials of maternal antiretro-
viral prophylaxis to prevent postnatal
transmission in resource-limited coun-
tries have generally shown low infant
toxicity, increased rates of severe
infant anemia and development of
multiclass antiretroviral drug resis-
tance in infants infected despite pro-
phylaxis have been reported.18,19

Therefore, in the United States, where
there is access to clean water and
affordable replacement feeding, the
AAP continues to recommend complete
avoidance of breastfeeding as the best
and safest infant feeding option for
HIV-infected mothers, regardless of
maternal viral load and antiretroviral
therapy.

An HIV-infected woman receiving ef-
fective antiretroviral therapy with re-
peatedly undetectable HIV viral loads in
rare circumstances may choose to
breastfeed despite intensive counsel-
ing.20 This rare circumstance (an HIV-
infected mother on effective treatment
and fully suppressed who chooses to
breastfeed) generally does not consti-
tute grounds for an automatic referral
to Child Protective Services agencies.
Although this approach is not recom-
mended, a pediatric HIV expert should
be consulted on how to minimize
transmission risk, including exclusive
breastfeeding. Communication with the

mother’s HIV specialist is important to
ensure careful monitoring of maternal
viral load, adherence to maternal
therapy, and prompt administration of
antimicrobial agents in instances of
clinical mastitis. Infant HIV infection
status should be monitored by nucleic
acid (plasma HIV RNA or DNA) amplifi-
cation testing throughout lactation and
at 4 to 6 weeks and 3 and 6 months
after weaning. Breastfeeding by an
infected mother with detectable viral
load or receiving no antiretroviral
therapy despite intensive counseling
represents a difficult ethical problem
that requires consultation with a team
of experts to engage the mother in
a culturally effective manner that
seeks to address both her health as
well as her child’s.

The optimal strategy for management
of breastfeeding women with sus-
pected acute HIV infection is unknown.
In such circumstances, the mother
should undergo appropriate evalua-
tion (ie, plasma HIV RNA test as well as
an HIV antibody test, because the an-
tibody test result may be negative in
acute infection), and breastfeeding
should be stopped until HIV infection
is confirmed or ruled out. Mothers
should be assisted to pump and store
expressed milk until a confirmatory
test result is available and supported
with skin-to-skin care to maintain milk
supply; if HIV infection is ruled out,
breastfeeding can resume. If the mother
is found to be HIV infected, the infant
should undergo age-appropriate HIV
diagnostic testing evaluation, with follow-
up testing at 4 to 6 weeks and 3 and 6
months after breastfeeding cessation if
the initial test result is negative.13

The use of antiretroviral postexposure
prophylaxis (PEP) has not been studied
in infants born to mothers with acute
HIV infection. Infant PEP may be less
effective in this circumstance compared
with other nonoccupational exposures,
because human milk exposure is likely
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to have occurred over a prolonged pe-
riod rather than from a single exposure.
A regimen of daily nevirapine given to
breastfeeding infants born to women
with chronic HIV infection significantly
reduces postnatal infection.10 Whether
a combination infant regimen would be
more effective is unknown. In a study of
infant prophylaxis in Malawi, the com-
bination of daily nevirapine and zi-
dovudine was not more effective in
reducing transmission and was asso-
ciated with more hematologic toxicity.21

Some experts recommend providing
a combination 3-drug regimen to ex-
posed infants that is effective for
treatment in HIV-infected infants. The
appropriate prophylaxis duration is un-
known; 4 weeks is used for non-
occupational exposure PEP. Consultation
with a pediatric HIV expert is recom-
mended with regard to decisions about
the use of PEP for infants of breast-
feeding women diagnosed with acute
HIV infection; the National Perinatal HIV
Hotline (1-888-448-8765) is a federally
funded service providing referrals and
free clinical consultation to physicians
providing care for HIV-infected women
and their infants.

The use of expressed humanmilk for the
nutrition of sick, preterm, and re-
cuperating neonates in ICUs is common
practice, and some mothers express
milk for feeding their infants in child
care settings. The potential for trans-
mission of infectious agents, such as HIV,
through donor milk requires appropri-
ate selection and screening of donors
and careful collection, processing, and
storage of milk. Donor human milk
banks that belong to the Human Milk
Banking Association of North America
(http://www.hmbana.org/) voluntarily
follow guidelines of the Centers for
Disease Control and Prevention (CDC),
which include screening of donors for
infectious transmissible agents as well
as heat treatment of the milk. Holder
pasteurization (ie, heating at 62.5°C for

>30 minutes) is the only method that
completely eradicates HIV in all human
milk components and is the current
standard in human donor milk banks
in the United States. Flash-heat pas-
teurization (heating milk in a water
bath to 100°C and removing it when
water reaches a rolling boil, then
allowing it to cool) has been recom-
mended as a potential method for
pasteurizing human milk in developing
countries, because it is more feasible
for caregivers and preserves more
nutritive elements. However, although
flash-heat pasteurization destroys cell-
free HIV, it does not destroy cell-
associated HIV in human milk22; there-
fore, in the United States, where there
is access to clean water and afford-
able replacement feeding, infant
feeding of expressed flash-heat–
treated human milk from HIV-infected
women is not recommended. Infor-
mal milk-sharing practices (ie, person-
to-person or Internet sharing) are
discouraged, because formal proce-
dures for donor laboratory screening
and pasteurization of milk cannot
be guaranteed through such venues
(http://www.fda.gov/downloads/Advisory
Committees/CommitteesMeetingMaterials/
PediatricAdvisoryCommittee/UCM238627.
pdf).23 Gloves are not recommended
for the routine handling of expressed
human milk but should be worn by
health care workers in situations in
which exposures to human milk might
be frequent or prolonged, such as in
human milk banking.

Recommendations for management of
accidental exposure of an infant to
human milk not obtained from his or
her mother are available from the CDC
(http://www.cdc.gov/breastfeeding).
Risk of HIV transmission in the case of
an infant consuming human milk from
a woman other than the mother in the
United States is low, because women
with known HIV infection are advised
not to breastfeed their infants, HIV

screening of milk donors and heat
treatment of human milk is performed
by milk banks, and HIV transmission
from a single human milk exposure
has not been documented.

In 2009, the CDC reported late HIV
transmission events in infancy among 3
HIV-infected children suspected to have
acquired HIV infection as a result of
consuming premasticated (prechewed)
food given to them by their HIV-infected
caregivers.24 Phylogenetic comparisons
of virus from cases and suspected
sources and supporting clinical history
and investigations suggest that the
feeding of premasticated foods to the
infants was the route of transmission.
Subsequent investigation has identified
additional children with potential HIV
acquisition through premastication.25 In
a cross-sectional survey of primary
caregivers of HIV-exposed infants 6
months of age or older from 9 pediatric
clinics in the United States, 31% re-
ported that the child had received
premasticated food from either them-
selves, someone else, or both. Most
primary caregivers were biological
mothers and were HIV infected. Physi-
cians should routinely inquire about
this feeding practice and should instruct
HIV-infected caregivers on potential
risks, including premastication, as well
as safer feeding options.

CONCLUSIONS

When making infant feeding recom-
mendations, physicians should be aware
of the potential for HIV transmission
through human milk; knowledge of
maternal HIV serostatus is essential to
determine whether breastfeeding is
appropriate. The WHO has developed
recommendations for breastfeeding in
resource-limited countries.11,12 The fol-
lowing recommendations are made by
the AAP for the United States, where the
risks of infectious diseases and mal-
nutrition for infants who are not
breastfed are outweighed by the risks
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of HIV transmission through human
milk and where alternatives to breast-
feeding are available. The CDC and the
AAP recommend universal opt-out HIV
screening of all pregnant women in
the United States.26,27 Because the
only intervention to completely prevent
HIV transmission via human milk is not
to breastfeed, in the United States,
where clean water and affordable
replacement feeding are available, the
AAP recommends that HIV-infected
mothers not breastfeed their infants,
regardless of maternal viral load and
antiretroviral therapy.

RECOMMENDATIONS

1. Women and their physicians need
to be aware of the potential risk
of HIV transmission to infants dur-
ing pregnancy, during labor and
delivery, and from breastfeeding.

2. Documented routine, opt-out HIV
antibody testing should be per-
formed for all women seeking
prenatal care in the United States.
Knowledge of HIV infection status
will facilitate implementation of
measures to prevent the acquisi-
tion and transmission of HIV and
can help to determine whether it
is appropriate to breastfeed. Re-
peat testing may be considered
for all HIV-seronegative women
in the third trimester and is rec-
ommended for women receiving
care in jurisdictions with high
HIV prevalence (see http://www.
cdc.gov/mmwr/preview/mmwrhtml/
rr5514a1.htm), for women delivering
in health care facilities with an HIV
infection prevalence of ≥1 per 1000
pregnant women, for women at in-
creased risk of HIV acquisition, and
for women with signs or symptoms
of acute HIV infection.

3. For women in labor with undocu-
mented HIV status during the current
pregnancy, maternal HIV antibody
testing with opt-out consent by

using a rapid HIV test is recom-
mended. Rapid antibody testing of
the mother, by using either blood
or saliva, is preferred over rapid
testing of the infant; saliva HIV
antibody testing should not be
used for infant testing. A positive
rapid test result should be con-
firmed by a standard HIV antibody
test. Women with a positive HIV
rapid antibody test result should
promptly begin receiving antire-
troviral prophylaxis to prevent in-
trapartum transmission (and their
infants should receive prophylaxis),
without waiting for results of the
confirmatory test, and should be
advised not to breastfeed. Mothers
with a positive HIV rapid test result
should be assisted to pump and
store expressed human milk until
a confirmatory test result is avail-
able and supported with skin-to-
skin care to maintain milk supply;
if HIV infection is ruled out, anti-
retroviral prophylaxis should be
stopped and breastfeeding should
be initiated. Women with a negative
HIV rapid test result can initiate
breastfeeding.

4. In the rare situation in which
rapid HIV testing during labor is
not immediately available, women
with unknown HIV status should
be counseled, with documentation
in the medical record, regarding
the potential high risk of HIV
transmission through human milk
should she be infected, and that
an HIV test would be advised be-
fore initiation of breastfeeding.

5. In the United States, HIV-infected
women should be counseled not
to breastfeed or to provide their
milk for the nutrition of their
own or other infants, regardless
of antiretroviral drug use or viral
load; the discussion should be
documented in the medical record.
If financial resources are identified

as a barrier to avoiding breast-
feeding, physicians should assist
in identifying appropriate financial
support to access infant formula
(eg, application to the Special Sup-
plemental Nutrition Program for
Women, Infants, and Children; http://
www.fns.usda.gov/wic).

6. Women who are HIV seronegative
should be strongly encouraged
to exclusively breastfeed their
infants.

7. Women who are HIV seronegative
but who are at particularly high
risk of seroconversion (eg, injection
drug users or sexual partners of
known HIV-infected persons or ac-
tive drug users) should have repeat
HIV testing and be provided educa-
tion about HIV and the risk of trans-
mission through human milk and
should be provided an individual-
ized recommendation concerning
the appropriateness of breastfeed-
ing.

8. In postpartum lactating women
with suspected acute HIV infection,
breastfeeding should be stopped
until HIV infection is confirmed or
ruled out. Pumping and temporar-
ily discarding human milk can be
recommended, and if HIV infection
is ruled out, breastfeeding can
resume. If maternal HIV infection
is confirmed, the infant should
undergo HIV testing. Consultation
with a pediatric HIV expert is rec-
ommended regarding decisions
about postexposure antiretroviral
prophylaxis for the infant.

9. NICUs should develop polices for
use of expressed milk for nutri-
tion of neonates. Current stand-
ards of the Occupational Safety
and Health Administration do not
require gloves for routine han-
dling of expressed human milk.
However, gloves should be worn
by health care workers in situa-
tions in which exposure to human
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milk might be frequent or pro-
longed (eg, human milk banking).

10. Human milk banks should follow
guidelines developed by the US
Public Health Service, which in-
clude donor screening for HIV in-
fection and assessing risk factors
that predispose to infection, as well
as pasteurization of all human milk
specimens.

11. Physicians should routinely in-
quire about premastication and

prewarming feeding practices
and instruct HIV-infected care-
givers on safer feeding options.
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abstract
Medicaid insures 39% of the children in the United States. This revision
of the 2005 Medicaid Policy Statement of the American Academy of Pe-
diatrics reflects opportunities for changes in state Medicaid programs
resulting from the 2010 Patient Protection and Affordable Care Act as
upheld in 2012 by the Supreme Court. Policy recommendations focus
on the areas of benefit coverage, financing and payment, eligibility, out-
reach and enrollment, managed care, and quality improvement. Pe-
diatrics 2013;131:e1697–e1706

HISTORY OF MEDICAID PROGRAM

The Medicaid program was enacted in 1965 as Title XIX of the Social
Security Act with funding streams derived from both federal and state
governments. All states have participated in this voluntary program
since Arizona joined in 1982. Federal law designates which groups of
people must be eligible for Medicaid enrollment and what core medical
benefits must be provided. Each state may then expand eligibility
criteria, enhance benefits, contract with managed care organizations
(MCOs) to administer the Medicaid program, and apply for waivers to
develop specialized programs for particular populations. For instance,
states have had the option to enroll children whose families have an
income at or below 200% of the federal poverty level (FPL) in Medicaid,
although only 6 states had chosen to do so by 1997 when the State
Children’s Health Insurance Program (CHIP) was enacted by Congress
as Title XXI of the Social Security Act.

By 2009, total Medicaid enrollment had grown to include 34.2 million
infants, children, and adolescents younger than 21 years. Medicaid
provided benefits to 39% of the US pediatric population and covered
48% of all births. In 2009, Medicaid payments to providers for all age
groups had expanded to $326.0 billion.* Although children younger
than 21 years represented 53% of all Medicaid enrollees, they

*These figures differ from the Medicaid data provided by the Centers for Medicare and
Medicaid Services (CMS) Office of the Actuary1 for several reasons. The higher CMS estimate
of total Medicaid costs for fiscal year 2009 of $380.6 billion includes nonprovider expenses
such as disproportionate share hospital payments, administration costs, the Vaccines for
Children Program, and other adjustments. Calculated costs per participant also differ for 3
reasons: (1) CMS uses estimated “person-year equivalents” (50.1 million) for fiscal year
2009 rather than “ever participants” (62.9 million unique participants covered by Medicaid
for at least 1 month) as the basis for the calculation; (2) the AAP considers 19- and 20-year-
old participants to be children, whereas CMS considers them to be adults; and (3) CMS
segregates both children and adults who are blind and/or disabled into a separate
“disabled” category.
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KEY WORDS
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accounted for only 29% of all Medicaid
provider payments. In 2009, Medicaid
expenditures averaged $2630 per child
younger than 21 years compared with
$6459 per adult between the ages of 21
and 64 years and $11 812 per senior
citizen 65 years or older.2

Except for a few special programs (eg,
family planning services, American
Indian/Alaskan Native populations, ad-
ministrative costs), the federal govern-
ment funds a different proportion of
each state’s Medicaid budget.3 This
federal medical assistance percentage
(FMAP) for each state is based on
a formula that relates the 3-year rolling
average per capita income in the state
to that for the entire United States. By
law, the minimum and maximum FMAPs
are 50% and 83%, respectively.3 Before
the passage of the 2009 American Re-
covery and Reinvestment Act (ARRA: Pub
L No. 111-5), the FMAP varied across
states from 50% to 76%. Under ARRA
and other FMAP “extension legislation”
(Education, Jobs, and Medicaid Assis-
tance Act of 2010 [Pub L No. 111-226]),
FMAPs temporarily increased through
June 2011 (eg, to a range of 62%–85%
in the second quarter of fiscal year
2010). These enhanced FMAPs tran-
siently decreased state Medicaid
expenditures for fiscal year 2009
through fiscal year 2011. However, with
the sunset of ARRA FMAP legislation and
more Medicaid beneficiaries due to
continued poor economic conditions
and other factors, state Medicaid costs
increased sharply in fiscal year 2012
and are expected to continue to climb
through fiscal year 2019.†

IMPACT OF THE ACA AND THE 2012
SUPREME COURT DECISION ON
THE MEDICAID PROGRAM

Passage of the Patient Protection and
Affordable Care Act (ACA)‡ in 20104

profoundly changed the Medicaid pro-
gram through its expansion of Med-
icaid eligibility to all legal residents
younger than 65 years with individual
or family incomes at or below 138%
of the FPL.x Hence, the ACA not only
added a large population of adults
(ages 19 through 64) who became
newly eligible for Medicaid, but in
many states, the expansion also in-
creased the number of eligible chil-
dren (through age 18) by mandating
a higher minimum income eligibility.‖

The ACA directed the federal govern-
ment to fund Medicaid expansion in
full through 2016 and then at lower
but still significant levels thereafter
(tapering to 90% funding by 2020). The
landmark Supreme Court decision
upheld the constitutionality of the ACA

with respect to the contested “in-
dividual mandate” for every American
to obtain health insurance by a 5 to
4 margin.5 However, the Court also
struck down as unconstitutional an
enforcement provision of the ACA that
would have allowed the Department of
Health and Human Services (DHHS) to
withhold all federal Medicaid funding
from states that declined to partici-
pate in Medicaid expansion. By a 7 to
2 majority, the Court ruled that this
provision constituted undue coercion
on states by the federal government;
in a remedy, however, the Court up-
held the constitutionality of the Med-
icaid expansion as an individual state
option.

Legal scholars generally agree that the
narrowly written Court decision did
not invalidate other changes made by
the ACA to the Medicaid program that
pertained to existing populations.6

The constitutionality of 3 provisions in
particular has special importance for
the pediatric population. First, Section
2001(b) of the ACA imposes a “main-
tenance of effort” (MOE) requirement
that disallows states from restricting
eligibility or reducing benefits for
current child Medicaid beneficiaries
until 2019. Second, Section 2001(a) (5)
(b) expanded Medicaid eligibility for
children under 19 by raising the mini-
mum qualifying family income level to
138% of the FPL. Third, the ACA re-
quired states to improve outreach to
and simplify enrollment of any person
currently eligible for Medicaid.6

Many children now covered byMedicaid
lose health insurance as they become
young adults, so that how states choose
to respond to the opportunity afforded
by the ACA to participate in the adult
Medicaid expansion can have a great
impact on many pediatric patients. It is
likely that additional negotiations will
ensue in the future between the sec-
retary of the federal DHHS and state
Medicaid agencies that have initially

†Beginning in 2020, the federal government will
still fund 90% of the additional costs associated
with newly eligible participants under the ACA. If
the ACA Medicaid expansion were to be adopted by
all states, the Congressional Budget Office had
estimated that the total increased cost of the
Medicaid program attributable to Medicaid ex-
pansion from 2014 to 2019 would be $564 billion
dollars, of which $500 billion, or 89%, would have
been funded by the federal government.3

‡Encompassing the Patient Protection and Afford-
able Care Act and the amendment law associated
with that act, the Health Care and Education Rec-
onciliation Act (Pub L No. 111-152).
xThe ACA established a new national floor of
Medicaid coverage at 133% of the FPL with
a standard 5% of income disregard that consti-
tuted part of a simplified modified adjusted gross
income calculation designed to harmonize means-
tested eligibility (Medicaid disregards the first 5%
of one’s income before calculating the proportion
to the FPL). The ACA had mandated a minimum
income level for Medicaid eligibility at 138% of the
FPL beginning in 2014.
‖The number of children newly eligible for Med-
icaid in a given state as a result of the change in
qualifying FPL will depend on that state’s current
choice of percentage of FPL as the eligibility cri-
terion for Medicaid for older children as well as
that state’s implementation of and enrollment
within CHIP. There are currently 2.8 million chil-
dren below 138% of the FPL who are not currently
insured by Medicaid or by CHIP. In addition, an
unknown number of children with family incomes
between 100% and 138% of the FPL who are cur-
rently insured by CHIP would rollover to Medicaid
coverage and about 4.3 million children with
family incomes between 100% and 138% of the FPL
who are now covered by private insurance would
potentially be eligible for Medicaid.
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signaled reluctance to pursue full-scale
Medicaid expansion.6

This revision of the American Academy
of Pediatrics (AAP) Medicaid Policy
Statement advocates for the provision
and funding of children’s services in
the Medicaid program and highlights
changes in or new opportunities for
state advocacy efforts as a result of
the passage of the ACA and the 2012
Supreme Court decision.

The AAP continues to voice strong
support for the Medicaid program and
over the years has offered a continu-
ing series of recommendations aimed
at enhancing care and improving
outcomes for children.7 In particular,
the AAP has long advocated innovative
approaches to care (such as pediatric
medical homes) that aim to achieve
better health outcomes while re-
ducing costs of care. The AAP stands
ready to support newer population
health-based programs (eg, Medicaid
accountable care organizations) that
seek to attain those same objectives.
AAP members have been integral pro-
viders in both regular Medicaid and in
state-specific Medicaid waiver pro-
grams and consequently have working
experience with reform efforts of
varying success.

BENEFITS AND MEDICAL HOME

Beyond a core set of mandated ben-
efits, federal guidelines provide states
with wide discretion in benefit design.
The AAP recommends that all state
Medicaid agencies:

1. Provide all children at a minimum
the Early and Periodic Screening,
Diagnosis, and Treatment (EPSDT)
benefit and all other mandatory
and optional benefits as outlined
in the AAP statement “Scope of
Health Care Benefits for Children
From Birth Through Age 26.”8 En-
sure that the medical necessity
definitions used by each state for

purposes of justifying medical ser-
vices covered by Medicaid payment
are consistent with the EPSDT pol-
icy. Furthermore, each state’s pro-
cess for determining medical
necessity should rely on the ex-
pertise of pediatricians, pediatric
medical subspecialists, and pediat-
ric surgical specialists. Ensure that
in the process of making decisions
on the basis of medical necessity,
the medical, behavioral health, and
developmental care needs of the
child are fully considered and that
appropriate comprehensive bene-
fits are available to address the full
range of these needs.9

Develop appropriate benefits that
address the needs of pregnant wo-
men. Pregnant women should be
afforded the full range of maternity
care (preconception, prenatal, la-
bor, delivery, and postpartum) rec-
ommended in the Guidelines for
Perinatal Care issued jointly by the
American College of Obstetricians
and Gynecologists and the American
Academy of Pediatrics. Detail the
full scope of pediatric Medicaid
benefits in consumer brochures,
on Web sites, and, most importantly,
in state plan documents and man-
aged care contracts. State agencies
should provide a clear comparison
of pediatric Medicaid benefits and
networks among managed care plans
so that families can choose a plan
that is most appropriate for the
needs of their child(ren).

2. Provide pharmacy benefits appro-
priate for children and broad
enough to pay for medicines and
specialized nutritional products re-
quired for children with special
health care needs and for children
with rare diseases. State Medicaid
Pharmacy and Therapeutics com-
mittees should populate and oper-
ate a pediatric formulary with the
recognition that less expensive

(usually generic) drugs may not
be as effective as alternative but
more costly (usually brand name)
drugs of the same class in all
patients under all circumstances.
Pharmacy benefits should acknowl-
edge that many medications are
appropriately prescribed to chil-
dren in the absence of a pediatric
label indication or dosing infor-
mation. Optimally, states should
mandate that all Medicaid MCOs
operating in the state adopt the
same state pediatric Medicaid for-
mulary to ensure continuous and
consistent treatment of patients
(especially those with special health
care needs or rare diseases) be-
cause they often transition between
Medicaid insurers.

3. Ensure that all children have timely
access to appropriate services from
those qualified pediatric medical
subspecialists and pediatric surgi-
cal specialists who are needed to
optimize their health and well-being.

4. Ensure that Medicaid provider net-
works are sufficient to guarantee
that children who transition from pe-
diatric to adult care providers do not
experience disruption in services.

5. Adopt periodicity schedules as de-
fined in the AAP guidelines.10 Immu-
nization schedules should also be
consistent with national guidelines
as periodically revised by the Advi-
sory Committee on Immunization
Practices of the Centers for Dis-
ease Control and Prevention, the
American Academy of Pediatrics,
and the American Academy of Fam-
ily Physicians.11

New or continuing efforts in which the
AAP and its members can participate
that can result in enhanced benefits
for children enrolled in Medicaid
programs include the following:
1. Develop and then facilitate the

implementation of a working pedi-
atric medical home model that
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incorporates Bright Futures guide-
lines12 and treatment services as
codified in EPSDT.

2. Work with Medicaid and private in-
surance companies to standardize
parameters for the medical home
concept.13,14 The wide variation in
both panel size and family demo-
graphics encountered across pedi-
atric practices suggests that a
variety of models may be needed.

3. Develop and direct a program that
educates parents, patients, and
physicians about the advantages
of a pediatric medical home.15

4. Partner with AAP state chapters,
other pediatric health care pro-
viders, and families with children
who are Medicaid beneficiaries to
monitor and recommend improve-
ments to state Medicaid programs
and to the Centers for Medicare
and Medicaid Services (CMS).

5. Assist parents, patients, and physi-
cians to understand the full scope
of Medicaid benefits.

FINANCING AND PAYMENT

Medicaid fee schedules and capitated
payments to primary care and sub-
specialty providers are significantly
lower than payments for comparable
services from Medicare and private
insurance companies. Low Medicaid
payment is the primary reason that
physicians limit participation in the
program with resulting barriers to
patient access for primary care and
subspecialty health care services.16–22

Even at academic medical centers that
serve as “safety nets” for uninsured
or underinsured patients, reduced ac-
cess may be reflected by significantly
longer wait times for subspecialty
care.23 Hence, the initial intent of Title
XIX to provide truly equal access to
quality primary and subspecialty care
has not been fulfilled. Other documen-
ted reasons why providers decline or

limit participation in Medicaid include
delayed or unpredictable payments, con-
fusing or burdensome payment policies
and paperwork, and nonadherence to
scheduled visits.17,18,22

Although the MOE provision in the ACA
proscribes states from restricting
their current Medicaid eligibility rules
until 2019 for children, states may
choose instead to reduce their ex-
penses by limiting nonmandatory ser-
vices for adults, trimming payments
for services, revoking any higher
payments to specific groups of physi-
cians, and cutting hospital payments.
States have voiced alarm that high
unemployment rates and increasing
numbers of families enrolled in Med-
icaid will critically affect their budgets.
In addition, as the US population ages,
the growing number of seniors who
become eligible for Medicare will also
swell the ranks of seniors dually eli-
gible for Medicaid coverage. The CMS
Office of the Actuary has estimated that
if each state fully implemented the ACA
Medicaid expansion, state Medicaid
expenditures would more than double
over the decade from 2009 to 2019,
from $132.3 billion to $313.3 billion.24

To the extent that any state chooses to
participate in the ACA Medicaid ex-
pansion, it will be vital that federal
and state governments not compro-
mise necessary coverage for children
nor fail to provide adequate payment
for pediatric care. In addition, states
must be cognizant that ACA discon-
tinued federal disproportionate share
hospital payments to all states, antic-
ipating that Medicaid expansion to
the adult population would provide
replacement revenue for safety net
hospitals. Hence, states that choose
not to participate in Medicaid expan-
sion may risk the viability of some
safety net hospitals.

In 2011, Medicaid payments for eval-
uation and management services ac-
ross all states averaged ∼64% of the

Medicare rates and lagged even far-
ther behind payments by private
insurers.25 The ACA provides federal
funding to Medicaid programs and
state-financed Medicaid managed care
plans to pay eligible physicians at
Medicare rates for certain evaluation
and management services, preventive
care, and immunization administra-
tion during 2013 and 2014 (but not
subsequently), including well-child
(“checkup”) codes (Current Procedural
Terminology [CPT] codes 99381–99385;
99391–99395). Payment at this level
should be sustained beyond 2014 and
expanded to include all Medicaid serv-
ices. This will require intense federal
and state-specific advocacy.

The AAP proposes the following rec-
ommendations for federal and/or state
action:

1. Ensure that Medicaid payments to
providers for the goods and serv-
ices involved in caring for chil-
dren not only pay for the related
work and practice expenses but
also provide a sufficient return
to make continued operation of
a practice or facility economically
feasible. In a broader context,
payments should be sufficient to
enroll enough providers and facil-
ities so that, as required by fed-
eral law, Medicaid patients have
“equal access” to care and serv-
ices as do nongovernmentally in-
sured patients in that geographic
region. Failure to provide this fair
level of payment will lead to con-
tinued early attrition of current
pediatric providers as well as
failure to attract physicians to
pursue careers in primary or sub-
specialty pediatric care. To achieve
this aim, the AAP recommends the
following:

a. Increase base Medicaid pay-
ment rates for all CPT codes,
including pediatric specific CPT
codes (eg, well-child checkup,

e1700 FROM THE AMERICAN ACADEMY OF PEDIATRICS



MEDICAID POLICY STATEMENT 727

counseling, and developmental
assessment), to all providers to
the 2012 or 2009 regional Medi-
care fee schedule rate, which-
ever is higher, or, in the case
of preventive services without
a Medicare payment, to a rate
calculated by applying Medi-
care fee schedule methodolo-
gy to the published values of
work, practice expense, and
professional liability insurance
relative value units adjusted
for the geographic region.
These payment rate principles
should be made permanent
(ie, extended beyond the 2014
termination date) with the
minimum level of payment
per CPT code established as
the greater of the 2012 Medi-
care actual or calculated rate
or the current year’s rate.

b. Establish a methodology to pro-
vide additional fair payment to
a practice that recognizes the
extra resources that might be
invested on behalf of its Med-
icaid patients to promote well-
ness (eg, to pay for more
vigorous outreach to increase
participation rates with well-
child checkups) and to provide
care coordination of infants
and children with complicated
physical and/or mental health
illnesses (eg, to pay for care
coordinators, social workers,
extended office hours, home
visitations, dental care, dura-
ble medical equipment, etc).
At present, fee-for-service pay-
ments (even if increased to
Medicare rates) and current
Federally Qualified Health Cen-
ter payments do not fully pay
for these extra resources.

c. Reward practices that meet or
exceed AAP-approved prede-
fined quality and performance

metrics with incentive pay-
ments.26

d. Require Medicaid managed care
plans to determine payment
based on the principles outlined
in (a) and (b) so that pediatric
providers and patient-centered
medical home (PCMH) pro-
grams are appropriately com-
pensated. Similarly, require
managed care plans to make
providers eligible for addition-
al incentive payments, as in
(c), if, for instance, providers de-
monstrate improved outcomes,
reduction of total Medicaid
costs, and robust efforts to
transition children with spe-
cial health care needs to adult
care. Provide input to Medicaid
managed care plans about
possible designs and imple-
mentations of structured incen-
tive programs based on quality
and performance parameters
advocated by the AAP.

e. Explore the feasibility of adjust-
ing fee-for-service or capitated
payments to a provider on the
basis of a risk-adjustment mech-
anism that accounts for the ex-
tra costs associated with caring
for children with chronic condi-
tions and other key pediatric di-
agnoses among the children in
the provider panel.

f. Establish a mechanism within
state Medicaid agencies and
Medicaid MCOs for rapid ad-
justment of fee-for-service or
capitated payments to pro-
viders for recommended new
vaccines and other new tech-
nologies that rapidly achieve
translation from clinical trials
to standard clinical practice.

g. Require that paperwork in
support of claims is not unduly
burdensome and that clean
claims are paid within 30 to

45 days of submission, so that
practices can meet their cash
flow obligations.

2. Oppose the conversion of Medic-
aid financing to an annual allot-
ment or block grant programs
with a fixed budget. Block grant
proposals typically result in cost
shifting from federal to state
budgets and do not reduce overall
health costs or improve quality of
care. In fact, institution of block
grants in combination with revo-
cation of the MOE provision in ACA
would likely restrict eligibility and
reduce benefits for children to re-
sult in the loss of the individual
child’s guarantee to access Med-
icaid services. Recently, the con-
cept of using “per capita caps”
to control Medicaid expenditures
has resurfaced, but ultimately,
this mechanism of funding poses
the same risks for children as do
block grants.

3. Work with the AAP to study the
feasibility of implementing pediatric-
specific accountable care organiza-
tions through carefully structured
demonstration projects.27,28

4. Pay primary care physicians for be-
havioral health services that physi-
cians are qualified and competent
to provide. Eliminate carve-outs for
behavioral health coverage.

5. Mandate that states perform an
in-depth assessment of the fiscal
viability of any health plan before
contracting with that plan to ad-
minister a Medicaid program and
conduct annual audits to verify
continued fiscal stability of the
health plan. Require states that
contract with MCOs to publish
their physician payment methodol-
ogies and rates for each child eli-
gibility group on an annual basis.

6. Advocate for federal and state
agencies to partner with organiza-
tions, such as the AAP, to educate
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physicians about programmatic
changes in Medicaid fee-for-service
or managed care environments (eg,
pay-for-performance and PCMH pro-
grams). Physicians should under-
stand the quality and cost control
objectives of new initiatives and the
linkage between fully documenting
achievement of these goals and pay-
ments to physician practices.

7. Pay for the administration of im-
munizations (including multianti-
gen vaccines) and for counseling
using the current CPT code set. Pay-
ments for vaccines should be at
least 125% of the current Centers
for Disease Control and Prevention
private sector price list and pay-
ment for immunization administra-
tion should be, at minimum, 100%
of the Medicare rate for each vac-
cine administration CPT code.

8. Ensure, wherever possible, the
availability of at least 2 financially
viable Medicaid MCOs in every re-
gion to allow for patient choice.
Requests for proposals for organ-
izations to serve as Medicaid third-
party administrators and the ensuing
selection process should be fully
transparent.

9. Explore innovative methods to estab-
lish trust funds to support graduate
medical education specific to the
provision of primary and subspe-
cialty care for Medicaid participants
that will help maintain a qualified
pediatric provider workforce.

10. Require Medicaid to provide full
payment for trained interpreter
services for patients with limited
English proficiency. This will assist
in thorough and accurate commu-
nication between provider and
participant, increased accuracy of
diagnosis and more appropriate
treatment plan, and increased par-
ticipant understanding and adher-
ence to treatment, thus avoiding
adverse clinical consequences.

11. Pay for observational care, urgent
care, day medicine services, and
necessary interhospital transport
services, including transport of
neonates from tertiary or quater-
nary neonatal or pediatric intensive
care units to step-down convales-
cent units.

12. Implement policies and procedures
to ensure equitable and prompt
payment to providers and facilities
for pediatric services rendered to
Medicaid patients out of state.
States should work together and
with the federal government to
achieve uniform and seamless pro-
cesses to pay for these services.

13. Require all payers to report finan-
cial data on an annual basis so
that the medical loss ratios (the
percentage of total funding that is
spent on patient care functions)
are clearly delineated and trans-
parent to the public.

14. Require states to develop clear
and transparent rules and regula-
tions related to ACA provisions for
recovery audit contracting pro-
cesses. Each state must ensure
that physicians who are licensed
and have practiced in the state
supervise the work of certified
professional coders with exper-
tise in pediatric primary and sub-
specialty care. Key stakeholders,
including physicians and the pub-
lic, must have direct input in the
process to avoid flawed statistical
analysis. Payment errors due to
both undercoding and overcoding
should be included in a final rec-
onciliation report. A clear and fair
appeals procedure that is accom-
plished in a timely manner must
be part of the formal recovery
audit contracting process.

ELIGIBILITY

The AAP endorses the ACA-mandated
expansion of Medicaid eligibility to

include all children who live in families
with an income below 138% of FPL.{

The AAP recommends that states im-
plement the following additional mea-
sures to facilitate enrollment of children
eligible for Medicaid or CHIP benefits:

1. Remove the 5-year waiting period
for eligible children and/or pregnant
women who are lawfully residing in
the United States consistent with the
provisions of the CHIP Reauthoriza-
tion Act (Pub L No. 111-3).

2. Identify uninsured children who
are not financially eligible for Med-
icaid and if possible facilitate en-
rolling them in CHIP.

3. Ensure that children who are
moved by the state into a foster
care program are tracked and im-
mediately enrolled in and covered
by Medicaid until age 21 using the
Chafee option.# In 2014, if chosen
by the foster child alumna, Medic-
aid coverage becomes mandatory
under the ACA until age 26.

4. Ensure that newborn infants eligi-
ble for Medicaid are assigned to a
specific plan immediately after birth
so that timely provision of services
in the first few months of life is not
impeded by anticipated difficulties
in payments of claims.

OUTREACH, ENROLLMENT, AND
RETENTION

The AAP recommends that states
strengthen their outreach, enrollment,
and retention efforts to enroll all eli-
gible uninsured children in Medicaid,
CHIP, or exchange coverage.

{For fiscal year 2012, the FPL thresholds are $15
415 for a single adult and $31 809 for a family of 4,
with the exception of Alaska and Hawaii, where
thresholds are 25% and 15% higher, respectively.
#A Medicaid option, known as the Chafee option,
allows states to extend Medicaid to former foster
children but only up to age 21. Currently, there are
21 states that use the Chafee option to provide
health care coverage to former foster youth
(Chafee Foster Care Independence Act of 1999).
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1. Use multiple sites and replicate
other effective strategies as have
been implemented in CHIP to max-
imize and maintain enrollment of
individuals eligible for Medicaid.

2. Optimize coordination of Medicaid,
CHIP, and exchange program out-
reach through the use of stream-
lined eligibility determination,
redetermination and enrollment
processes including the use of
short and easily understood com-
mon application forms, and ex-
panded use of online enrollment.
Once a child is enrolled, coverage
should continue for 12 months.

3. Consider using the medical home
to enroll patients and provide a fair
payment for the administrative ex-
pense of this procedure.

4. Adopt practices that result in a “no
wrong doors” approach to enroll-
ment. All venues for Medicaid, CHIP,
and exchange program enrollment
should be able to evaluate an appli-
cant’s eligibility for any of these
programs and to process the ap-
propriate application.

5. Advocate support for federal poli-
cies to provide incentives to states
to increase enrollment and reten-
tion in Medicaid and to continue
those incentives for CHIP programs.

MANAGED CARE

In recent years, fiscal and policy con-
siderations have encouraged states to
contract with MCOs to administer the
Medicaid program. As of fiscal year
2009, an estimated 61% of Medicaid
beneficiaries 0 through 20 years of age
were enrolled in a Medicaid health
maintenance organization (HMO).2 The
AAP recommends that all MCOs should
adopt a pediatric medical home model
for all children that adequately ad-
dresses their needs, including those
with special health care needs. Net-
work adequacy should be determined

by periodic evaluation of the number of
Medicaid providers whose panels are
open to all new Medicaid patients.29

The AAP recommends that states adopt
the following minimum set of practices
and standards in their approach to
Medicaid MCOs:

1. Ensure that MCOs (these may be
either HMOs or provider-sponsored
networks) provide educational ma-
terials to families that are culturally
effective and written at literacy
levels and in languages used by
Medicaid recipients. The use of
audiovisual aids should be en-
couraged.

2. Provide appropriate written, oral,
and Web-based information and
counseling to Medicaid eligible
patients that allow informed pa-
tient choice of MCO-based net-
work options for primary care
physicians, pediatric medical sub-
specialists and pediatric surgical
specialists, and pediatric hospital
and ancillary services.

3. Assign Medicaid participants to
an MCO that allows retention of
the patient’s medical home.

4. Recognize that pediatricians are
primary care physicians who are
eligible for pediatric patient as-
signment in all default enrollment
systems.

5. Ensure that the provider network
of all Medicaid MCOs contains the
following components:

a. Sufficient numbers of providers
trained in primary care and
subspecialty pediatrics, as well
as pediatric surgical specialists.

b. Sufficient numbers of physicians
and other licensed providers of
oral health, mental health, de-
velopmental, behavioral, and
substance-abuse services so that
medically necessary services
are accessible within a reason-
able length of time.

c. When possible, a minimum of 1
hospital that specializes in the
care of children.

d. Vendors of durable medical
equipment and home health
care agencies that have experi-
ence caring for children, espe-
cially those with special health
care needs.

6. License an MCO as a pediatric
Medicaid provider only if its com-
prehensive pediatric network can
provide children with quality care
across the full continuum of care
and hold that MCO accountable.

7. For Medicaid programs to be re-
sponsive to the needs of both
patients and providers, it is essen-
tial that the programs be subject
to either competition among at
least 2 and when possible 3 MCOs
in a region or to regulation that is
regularly updated to reflect con-
tinuing input from patients and
providers. Provider service net-
works (not-for-profit organizations
created and governed by pro-
viders) should be evaluated and
approved on a level playing field
with HMOs.

8. Require that Medicaid administra-
tive processes such as site visits
and audits are simplified to mini-
mize the burden for providers
and office staff. Results of these
processes should be available as
a report card and transparent to
prospective Medicaid enrollees.

9. Implement dedicated planning and
oversight when MCOs contract for
care delivery to children with spe-
cial health care needs (including
children with complex and/or rare
diseases, children with behavioral/
mental health conditions, and fos-
ter care children).

10. Establish an All Payer Claims Da-
tabase and require MCOs to partic-
ipate fully in reporting encounter
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data. This would allow health pol-
icy analysts and researchers in
government, academia, and the
private sector to examine regional
patterns of utilization, access to
care, and quality of care and in-
form efforts to construct “best
practice” models of care.

QUALITY IMPROVEMENT AND
PROGRAM INTEGRITY

The AAP recommends that, as appro-
priate, CMS and the AAP, or state Med-
icaid agencies and state AAP chapters,
should work collaboratively to develop
and/or enhance quality-improvement
activities that can benefit all children.

1. CMS should encourage collabora-
tion among the Agency for Health-
care Research and Quality, the
National Committee for Quality As-
surance, the National Quality Forum,
the AAP, and the CHIP Reauthoriza-
tion Act Pediatric Healthcare Quality
Measures Centers of Excellence.
These organizations can evaluate
current quality and performance
measures with a goal of recom-
mending modifications or achieving
consensus around new measures
that pertain to pediatric patients, in-
cluding children with special health
care needs. These measures should
align with the recommendations
outlined in the AAP policy statement
“Principles for the Development and
Use of Quality Measures.”26

2. States should require health plans
to use the core set of pediatric
quality improvement measures that
were created as part of the CHIP
Reauthorization Act. These mea-
sures quantitate access to care, uti-
lization of services, effectiveness of
care, patient outcomes, and satisfac-
tion of both patients and providers
related to preventive, primary, acute,
and chronic care for children. States
should develop mechanisms for
public reporting of these measures

that allow Medicaid beneficiaries
to compare outcomes among
MCOs. Consistent with federal stat-
ute, states should require that all
Medicaid programs provide access
to quality primary and subspecialty
pediatric care that is equal to that
achieved through private payers
(“equal access” mandate).

3. At a minimum, states should estab-
lish Medicaid Advisory Committees
whose membership includes pediat-
ric primary care and subspecialty
providers. These committees can
advise state Medicaid agencies on
issues related to the identification,
implementation, and evaluation of
quality measures and improvement
programs as well as issues related
to eligibility, enrollment, formulary,
network adequacy, access, and med-
ical necessity. To achieve maximal
benefit, each state Medicaid agency
should employ a physician with pe-
diatric expertise who can continu-
ously assist the agency with these
issues as they relate to pediatrics.

4. Federal and state agencies should
work with the AAP to develop tools
and measures to monitor potential
changes in the quality of pediatric
care and the outcomes of the pedi-
atric population. These tools and
measures will be helpful in evalu-
ating the effect of PCMHs and the
impact of reform on children with
special health care needs.

5. States should assume central re-
sponsibility for key administrative
procedures that pertain to all Med-
icaid providers. These procedures
could include meaningful provider
assessment, education (eg, fraud
and abuse training), and creden-
tialing activities that would apply
for all payers within the Medicaid
or CHIP programs.

6. States should report results of
peer review and reviews of medi-
cal records in a timely manner to

providers, plans, and beneficiaries
consistent with applicable federal
and state laws related to confiden-
tiality, peer review privilege, and
care review privilege.

7. States should monitor enrollment
patterns and develop prospective
means to assess reasons for
changes in enrollment to ensure
that MCOs do not encourage chil-
dren with a high level of need to
switch to other plans.

8. States should provide timely, mean-
ingful, linguistically and culturally
appropriate summaries of quality
and performance measure and pro-
grams to beneficiaries to guide their
choice of Medicaid plan.

CONCLUSIONS

By 2019, if the ACA Medicaid expansion
were to be implemented by all states,
16 million additional individuals would
gain insurance coverage through
Medicaid and CHIP. Regardless of state
variations in participation in the ACA
Medicaid expansion, Medicaid will re-
main as the largest single insurer of
children.30 Additional legal proceed-
ings and federal/state negotiations
may clarify how DHHS will implement
Medicaid expansion in the new adult
population. In the meantime, the AAP
supports state chapter advocacy ef-
forts to expand Medicaid to the newly
eligible population. Although AAP chap-
ters might not take the lead in advo-
cacy, they can provide pediatric
expertise to coalition efforts and high-
light the positive effects expansion will
have on young adults.

To date, governmental health policy on
both state and federal levels has not
adequately met the medical, behavioral,
and developmental needs of children.
The ACA has provided a framework to
redress some of these deficiencies. The
AAP, through its network of chapters,
sections, committees, councils, and
staff and in partnership with other
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allied organizations, can collaborate
with both federal and state agencies
to monitor implementation of those
aspects of the ACA that promise to
enhance the care and outcomes of
children and young adults and perhaps
suggest refinements for future regu-
lations. Success in these endeavors will
not only enhance the health and well-
being of the children for whom pedia-
tricians care but also will enrich our

ability to provide the quality of care to
which we aspire.
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Motor Delays: Early Identification and Evaluation

abstract
Pediatricians often encounter children with delays of motor development
in their clinical practices. Earlier identification of motor delays allows for
timely referral for developmental interventions as well as diagnostic
evaluations and treatment planning. A multidisciplinary expert panel de-
veloped an algorithm for the surveillance and screening of children for
motor delays within the medical home, offering guidance for the initial
workup and referral of the child with possible delays in motor develop-
ment. Highlights of this clinical report include suggestions for formal
developmental screening at the 9-, 18-, 30-, and 48-month well-child visits;
approaches to the neurologic examination, with emphasis on the assess-
ment of muscle tone; and initial diagnostic approaches for medical home
providers. Use of diagnostic tests to evaluate children with motor delays
are described, including brain MRI for children with high muscle tone,
and measuring serum creatine kinase concentration of those with de-
creased muscle tone. The importance of pursuing diagnostic tests while
concurrently referring patients to early intervention programs is empha-
sized. Pediatrics 2013;131:e2016–e2027

INTRODUCTION

The American Academy of Pediatrics (AAP) recommends developmental
surveillance at all preventive care visits and standardized developmental
screening of all children at ages 9, 18, and 30 months.1 Recently, de-
velopmental screening instruments and their clinical interpretations
have emphasized the early detection of delays in language and social
development, responsive to rising prevalence rates of autism spectrum
disorders in US children.2 The most commonly used developmental
screening instruments have not been validated on children with motor
delays.3,4 Recognizing the equal importance of surveillance and screening
for motor development in the medical home, this clinical report reviews
the motor evaluation of children and offers guidelines to the pediatrician
regarding an approach to children who demonstrate motor delays and
variations in muscle tone. (This report is aimed at all pediatric pri-
mary care providers, including pediatricians, family physicians, nurse
practitioners, and physician assistants. Generic terms, such as clinician
and provider, are intended to encompass all pediatric primary care
providers.)

RATIONALE

Gross motor development follows a predictable sequence, reflecting
the functional head-to-toe maturation of the central nervous system.

Garey H. Noritz, MD, Nancy A. Murphy, MD, and
NEUROMOTOR SCREENING EXPERT PANEL
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motor delays, development, screening, neurologic examination,
early intervention
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Although parents are reliable in reporting
their child’s gross motor development,5,6

it is up to the clinician to use the parent’s
report and his or her own observations
to detect a possible motor delay.7

Gross motor delays are common and
vary in severity and outcome. Some
children with gross motor delays attain
typical milestones at a later age. Other
children have a permanent motor dis-
ability, such as cerebral palsy, which
has a prevalence of 3.3 per 1000.8 Other
children have developmental coordi-
nation disorder (DCD), which affects up
to 6% of the population and generally
becomes more evident when children
enter kindergarten.9 When motor de-
lays are pronounced and/or progres-
sive, a specific neuromuscular disorder
is more likely to be diagnosed. Motor
delays may be the first or most obvious
sign of a global developmental dis-
order. For infants, motor activities are
manifestations of early development. It
is often the case that children whose
developmental trajectories are at risk
may experience challenges in meeting
early motor milestones. Establishing
a specific diagnosis can inform prog-
nostication, service planning, and mon-
itoring for associated developmental
and medical disorders. When the un-
derlying etiology of motor delays is ge-
netic, early recognition may assist
parents with family planning. A timely
diagnosis may reduce family stress
related to diagnostic and prognostic
uncertainties.5 For children with the
few neuromuscular diseases for which
treatments are available, outcomes may
be improved when therapy is imple-
mented early.10

Focus groups were conducted with
49 pediatricians at the AAP National
Conference and Exhibition in 2010, and
members of the AAP Quality Improvement
Innovation Network were surveyed to
ascertain current provider practices and
needs regarding neuromotor screening.11

Pediatricians described widely varying

approaches to motor examinations and
identification of delays and expressed
uncertainty regarding their ability to
detect, diagnose, and manage motor
delays in children. Participants requested
more education, training, and stan-
dardization of the evaluation process,
including an algorithm to guide clinical
care (Fig 1).

THE ALGORITHM: IDENTIFYING
CHILDREN WITH MOTOR DELAYS:
AN ALGORITHM FOR
SURVEILLANCE AND SCREENING

Step 1. Pediatric Patient at
Preventive Care Visit

Each child’s motor development should
be addressed with other developmental
and health topics at every pediatric
preventive care visit.

Step 2. Is This a 9-, 18-, 30-, or 48-
Month Visit?

All children should receive periodic
developmental screening by using a
standardized test, as recommended in
the 2006 AAP policy statement “Iden-
tifying Infants and Children With De-
velopmental Disorders in the Medical
Home: An Algorithm for Developmental
Surveillance and Screening.”1 Most
children will demonstrate typical de-
velopment without identifiable risks
for potential delays. In the absence of
established risk factors or parent or
provider concerns, completion of a
general developmental screening test
is recommended at the 9-, 18-, and 30-
month visits. These ages were selected,
in part, on the basis of critical obser-
vations of motor skills development.

At the recommended screening visits,
the following motor skills should be
observed in the young child. These
skills are typically acquired at earlier
ages, and their absence at these ages
signifies delay:

� 9-month visit: The infant should roll to
both sides, sit well without support,

and demonstrate motor symmetry
without established handedness. He
or she should be grasping and trans-
ferring objects hand to hand.

� 18-month visit: The toddler should
sit, stand, and walk independently.
He or she should grasp and manip-
ulate small objects. Mild motor
delays undetected at the 9-month
screening visit may be apparent at
18 months.

� 30-month visit: Most motor delays will
have already been identified during
previous visits. However, more subtle
gross motor, fine motor, speech, and
oral motor impairments may emerge
at this visit. Progressive neuromus-
cular disorders may begin to emerge
at this time and manifest as a loss of
previously attained gross or fine mo-
tor skills.

An additional general screening test is
recommended at the 48-month visit to
identify problems in coordination, fine
motor, and graphomotor skills before
a child enters kindergarten.

� 48-month visit: The preschool-aged
child should have early elementary
school skills, with emerging fine
motor, handwriting, gross motor,
communication, and feeding abili-
ties that promote participation
with peers in group activities. Pre-
school or child care staff concerns
about motor development should
be addressed. Loss of skills should
alert the examiner to the possibil-
ity of a progressive disorder.

Continuous developmental surveil-
lance should also occur throughout
childhood, with additional screenings
performed whenever concerns are
raised by parents, child health pro-
fessionals, or others involved in the
care of the child.

A summary of screening and surveil-
lance for motor development based on
the AAP “Recommendations for Pre-
ventive Pediatric Health Care” (also
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known as the periodicity schedule) is
described in Table 1.12 Listed are the
mean ages at which typically de-
veloping children will achieve motor
milestones. Marked delay beyond
these ages warrants attention but
does not necessarily signify a neu-
romotor disease.

Step 3a. Perform Developmental
Surveillance

As the 2006 policy states, “Developmental
surveillance is a flexible, longitudinal,
continuous and cumulative process
whereby knowledgeable health care
professionals identify children who
may have developmental problems.

Surveillance can be useful for
determining appropriate referrals,
providing patient education and family-
centered care in support of healthy
development, and monitoring the
effects of developmental health pro-
motion through early intervention
and therapy.” The 5 components of

FIGURE 1
Identifying children with motor delays: an algorithm for surveillance and screening.
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developmental surveillance are as
follows: eliciting and attending to the
parents’ concerns about their child’s
development, documenting and main-
taining a developmental history, mak-
ing accurate observations of the child,
identifying risk and protective factors,
and maintaining an accurate record of
documenting the process and findings.

A great breadth and depth of infor-
mation is considered in comprehen-
sive developmental surveillance. Much
of this information, including prenatal,
perinatal, and interval history will
accumulate in the child’s health record
and should be reviewed at each
screening visit.

Step 3b. Administer Screening Tool

Developmental screening involves the
administration of a brief standardized
tool that aids in the identification of
children at risk for a developmental
disorder. Many screening tools can be
completed by parents and scored by
nonphysician personnel; pediatric pro-
viders interpret the screening results.
The aforementioned 2006 policy state-
ment on developmental surveillance and
screening provides a list of develop-
mental screening tools and a discus-
sion of how to choose an appropriate
screening tool.

Step 4. Do Surveillance and/or
Screening Demonstrate
Neuromotor Concern?

Step 5a. Perform Remainder of
Bright Futures Health Supervision
Examination

Step 5b. Consider Administering
Screening Tool if Not Already Done

The concerns of both parents and child
health professionals should be in-
cluded in determining whether sur-
veillance suggests that the child may
be at risk for developmental problems.
If parents or health care providers
express concern about the child’s
development, administration of a de-
velopmental screening tool to ad-
dress the concern may be added.

Step 6. Obtain/Review Expanded
History and Perform Neurologic
Examination

Pediatricians can elicit key clinical in-
formation about a child’s motor de-
velopment from the child, parents, and
family. Key elements are listed in
Table 2. It is essential to ask parents
broad, open-ended questions and lis-
ten carefully for any concerns. Some

concerns will be stated explicitly; others
may be suggested through statements
of perceived differences between a
child’s abilities and those of their age-
matched peers. To broaden historical
perspectives, clinicians can ask if ex-
tended family members, educators, or
others who know the child well ex-
press any concerns about motor de-
velopment. In instances of birth at
earlier than 36 weeks’ gestation, most
experts recommend correcting for
prematurity for at least the first 24
months of life.13 Last, while taking the
history, clinicians should carefully
watch the child’s posture, play, and
spontaneous motor function without
the stressful demands of performance
under deliberate observation. When
children are tired or stressed, direct
observation of motor skills may not be
possible, and full reliance on historical
information is needed.

Children with increased tone may attain
motor milestones early, asymmetrically,
or “out of order.” These aberrant mile-
stones may include rolling supine to
prone before prone to supine, asym-
metric propping with sitting, asymmet-
ric grasp, development of handedness
before 18 months,14 and standing be-
fore sitting.15

TABLE 1 Motor Milestones for Developmental Surveillance at Preventive Care Visitsa

Age Gross Motor Milestones Fine Motor Milestones

2 mo Lifts head and chest in prone
4 mo Rolls over prone to supine; supports on elbows

and wrists in prone
Hands unfisted; plays with fingers in midline; grasps object

6 mo Rolls over supine to prone; sits without support Reaches for cubes and transfers; rakes small object with 4 fingers
9 mob Pulls to stand; comes to sit from lying; crawls Picks up small object with 3 fingers
1 y Walks independently; stands Puts 1 block in a cup; bangs 2 objects together; picks up small object with 2-finger pincer grasp
15 mo Walks backward; runs Scribbles in imitation; dumps small object from bottle, with demonstration
18 mob Walks up steps with hand held Dumps small object from bottle spontaneously; tower of 2 cubes; scribbles spontaneously; puts

10 blocks in a cup
2 y Rides on toy without pedals; jumps up Builds tower and horizontal train with 3 blocks
2.5 yb Begins to walk up steps alternating feet Imitates horizontal and vertical lines; builds a train with a chimney with 4 blocks
3 y Pedals; climbs on and off furniture Copies a circle drawing; draws a person with head and one other body part; builds a bridge

with 3 blocks
4 y Climbs stairs without support; skips on 1 foot Draw a person with 6 parts, simple cross; buttons medium-sized buttons

Adapted from Capute AJ, Shapiro BK, Palmer FB, Ross A, Wachtel RC. Normal gross motor development: the influences of race, sex and socioeconomic status. Dev Med Child Neurol. 1985;27
(5):635–643; Accardo PJ, Capute AJ. The Capute Scales: Cognitive Adaptive Test/Clinical Linguistic and Auditory Milestone Scale (CAT/CLAMS). Baltimore, MD: Paul H. Brooks; 2005; and Beery KE,
Beery NA. The Beery-Buktenica Developmental Test of Visual-Motor Integration (Beery VMI) Administration, Scoring and Teaching Manual. Minneapolis, MN: NCS Pearson Inc; 2004.
a These milestones generally represent mean age of performance of these skills.
b It is recommended that a standardized developmental test be performed at these visits.
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Physical Examination

The examination maneuvers described
here are focused on medical home visits
of children in the ambulatory setting.
A discussion of newborn examination
within the nursery setting is beyond the
scope of this report; however, Guide-
lines for Perinatal Care, developed by
the AAP Committee on Fetus and New-
born and American College of Obstetrics
and Gynecology Committee on Obstetric
Practice, provides further information.16

General Examination

When there are concerns regarding
the quality or progression of a child’s
motor development, evaluation begins
with a complete physical examination,
with special attention to the neuro-
logic examination and evaluation of
vision and hearing. Children with
motor delays related to systemic ill-
ness often show alterations in their
level of interaction with their envi-
ronment and general arousal. Careful
assessments of head circumference,
weight, and length/height with inter-
pretation of percentiles according to
Centers for Disease Control and Pre-
vention or World Health Organization
growth curves are essential and may
facilitate early identification of children
with microcephaly, macrocephaly, and
growth impairments. Often, poor co-
operation by the child may interfere
with proper measurements, so any
unexpected change in growth pattern
should be rechecked by the clinician.
Drooling or poor weight gain may sug-
gest facial and oral motor weaknesses,
and ptosis should prompt clinicians

to consider congenital myopathies or
lower motor neuron disorders. Re-
spiratory problems, such as tachypnea,
retractions, and ineffective airway
clearance, can accompany many neu-
romotor conditions. Careful palpation of
the abdomen may reveal organomegaly
suggesting glycogen storage diseases,
sphingolipidoses, or mucopolysacchar-
idoses. The astute clinician can use
findings from the general pediatric ex-
amination to individualize a diagnostic
approach for a child with motor delays.

Neuromotor Examination

Ideally, children should be well rested
and comfortable for neuromotor ex-
aminations. However, when toddlers
and preschoolers are uncooperative,
clinicians can still gain important di-
agnostic information by observing the
quality and quantity of movement.

The cranial nerve examination includes
eye movements, response to visual
confrontation, and pupillary reactivity.
Although fundoscopic examination may
be difficult, red reflexes should be de-
tectable and symmetric. The quality of
eye opening and closure and facial
expression, including smile and cry,
should be observed. Oromotor move-
ment can be observed and, in the older
child formally tested, by observing
palate and tongue movement and, if
possible, by drinking through a straw
or blowing kisses. Observation for
tongue fasciculations and quality of
shoulder shrug should be assessed.

Strength is most easily assessed by
functional observation. Attention to the
quality and quantity of body posture and

movement includes antigravity move-
ment in the infant and the sequential
transition from tripod sitting with
symmetrical posture to walking and
then running, climbing, hopping, and
skipping in the older child. Clinicians
should note any use of a Gower ma-
neuver, characterized by an ambulatory
child’s inability to rise from the floor
without pulling or pushing up with his
arms. Muscle bulk and texture, joint
flexibility, and presence or absence of
atrophy should be observed. Quality
and intensity of grasp is most easily
assessed by observation during play.

For the infant, postural tone is assessed
by ventral suspension in the younger
infant and truncal positioning when
sitting and standing in the older in-
fant.17 Extremity tone can be monitored
during maturation by documenting the
scarf sign in infants18,19 and popliteal
angles after the first year (see Fig 2).20

Persistence of primitive reflexes and
asymmetry or absence of protective
reflexes suggest neuromotor dysfunc-
tion. Unsteady gait or tremor can be
a sign of muscle weakness. Diminution
or absence of deep tendon reflexes can
occur with lower motor neuron dis-
orders, whereas increased reflexes
and an abnormal plantar reflex can be
signs of upper motor neuron dysfunc-
tion. Neuromotor dysfunction can be
accompanied by sensory deficits and
should be assessed by testing touch
and pain sensation.

In older children, difficulties with se-
quential motor planning, or praxis,
should be differentiated from strength
and extrapyramidal problems. Dyspraxia
refers to the inability to formulate, plan,
and execute complex movements. As-
sessment includes the presence and
quality of age-appropriate gross motor
skills (stair climb, 1-foot stand, hop, run,
skip, and throw) and fine motor skills
(button, zip, snap, tie, cut, use objects,
and draw). Many of these children also
have hypotonia.21

TABLE 2 Key Elements of the Motor History

Key Elements of Motor History Example

Delayed acquisition of skill Is there anything your child is not doing that you think he
or she should be able to do?

Involuntary movements or coordination
impairments

Is there anything your child is doing that you
are concerned about?

Regression of skill Is there anything your child used to be able to do that
he or she can no longer do?

Strength, coordination, and endurance
issues

Is there anything other children your child’s age can
do that are difficult for your child?
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Step 7. Are the History or
Examination Results Concerning?

After identifying concerns of motor
development, primary care clinicians
can perform key diagnostic tests. All
testing should be performed in the
context of the child’s past medical his-
tory, including prenatal complications
and exposures, perinatal problems,
feeding, and growth. Family history is
also important to identify any other
relatives with developmental or motor
issues, recurrent pregnancy loss, still-
birth, or infant death, which may lead to
identification of an underlying genetic
etiology. Findings on physical examina-
tion, such as unusual facial features or
other known visceral anomalies, may
suggest a specific genetic condition.
The state-mandated newborn screening
laboratory results should be reviewed,
because normal results exclude many
disorders and avoid unnecessary test-
ing. Although newborn screening is

comprehensive, it does not test for all
inborn biochemical disorders.

The algorithm (Fig 1) can be used to
help guide appropriate initial testing.
Table 3 lists “red flags” that should
prompt the primary care pediatrician
to expedite referral to diagnostic
resources.

Step 8. High, Normal, or Low Tone?

Step 9a. Consider Neuroimaging

Increased tone in a child with neuro-
motor delay suggests an upper motor
neuron problem, such as cerebral
palsy. The American Academy of Neu-
rology recommends imaging of the
brain, preferably by MRI, for patients
suspected of having cerebral palsy.22

This test can be ordered within the
medical home at the same time the
patient is referred for specialist con-
sultation for diagnosis.

Step 9b. Measure Creatine
Phosphokinase and
Thyroid-Stimulating Hormone
Concentrations

When low to normal tone is identified,
especially with concomitant weakness,
investigations should target diseases
of the lower motor neurons or mus-
cles. Among the most common is Du-
chenne muscular dystrophy (DMD),
characterized by weakness, calf hy-
pertrophy, and sometimes cognitive or
social delays. DMD usually presents at
2 to 4 years of age, but signs of
weakness may be evident earlier.
Becker muscular dystrophy is allelic to
DMD but typically presents in older
children and with a milder phenotype.
Initial testing for all children with
motor delay and low tone can be
performed within the medical home by
measuring the serum creatine phos-
phokinase (CK) concentration. The CK
concentration is significantly elevated
in DMD, usually >1000 U/L. As an
X-linked disorder, there may be
a family history of other affected male
family members on the maternal side.
However, DMD often presents in the
absence of a family history for this
disorder, with approximately one-third
of cases being new mutations.23 If the
CK concentration is elevated, the di-
agnosis of DMD can usually be con-
firmed with molecular sequencing of
the DMD gene. Other neuromuscular
disorders include diseases of the pe-
ripheral motor nerves or muscles, such
as myotonic dystrophy, spinal muscular
atrophy, mitochondrial disorders, and
congenital myasthenia gravis. Testing
for these diseases should be per-
formed by subspecialists, because
these patients often require electro-
diagnostic or specific genetic testing.

Although congenital hypothyroidism
will be identified by newborn screen-
ing, acquired hypothyroidism and hy-
perthyroidism can present in later
infancy or childhood with motor delay

FIGURE 2
Examples of physical examination maneuvers. Adapted from Nercuri E, Haataja L, Dubowitz L.
Neurological assessment in normal young infants. In: Cioni C, Mercuri E, eds. Neurological Assessment
in the First Two Years of Life. London, UK: Mac Keith Press; 2007:30–31. a In term infants, these
findings do not change significantly after 3 months of age.
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and low to normal tone. It is reason-
able to perform thyroid function
studies (thyroxine [T4] and thyroid-
stimulating hormone) as part of the
general laboratory evaluation for
children with low tone or neuromus-
cular weakness, even without classic
signs of thyroid disease.

Cerebral palsy classically presents
with spasticity, dystonia, or athetosis,
but may also result in hypotonia.
Children with cerebral palsy may have
a history of perinatal insult with con-
comitant abnormalities on brain im-
aging. Other causes of hypotonia should
be considered before the diagnosis of
hypotonic cerebral palsy is given to
a child with an uneventful perinatal
history and normal brain imaging.

DCD may be present when a child’s
motor coordination performance is
significantly below norms for age and
intellect, unrelated to a definable med-
ical condition that affects neuromotor
function (such as cerebral palsy, ataxia,
or myopathy). It can affect gait, hand-
writing, sports and academic partici-
pation, and self-help skills. More than
half of individuals with DCD remain
symptomatic through adolescence and
young adulthood. Intervention, espe-
cially task-oriented approaches, can
improve motor ability.8

Children with neuromotor abnormali-
ties, who also have failure to thrive,
growth abnormalities, dysmorphic
facial features, or other visceral
anomalies, may have a chromosome

abnormality, either common or rare.
The American College of Medical Ge-
netics and Genomics recommends
microarray testing as the first-line
chromosome study.24 Because of the
difficulty often encountered in in-
terpretation of results, this test is
typically ordered by a subspecialist
familiar with this testing. Routine
chromosome testing may be appro-
priate for children with weakness
suspected as having recognizable dis-
orders, such as Down syndrome (in-
cluding mosaic Down syndrome),
Turner syndrome, and Klinefelter syn-
drome. Fragile X syndrome is the most
common inherited cause of cognitive
impairment, and children with fragile X
syndrome may have some element of
motor delay. Genetic testing for fragile
X syndrome should be considered in
both boys and girls, whether they have
dysmorphic facial features or a family
history.

Common genetic conditions may
present with early motor delays
(Table 4). The 22q11.2 deletion syn-
drome (velocardiofacial syndrome)
may present with hypotonia and
feeding disorder in infancy and
delayed motor milestones.25 Noonan
syndrome is also a common disorder,
and although it is classically associ-
ated with short stature, webbed
neck, ptosis, and pulmonary stenosis,
the phenotype is highly variable,
and developmental delays, especially
motor delays, are common. Noonan

syndrome is genetically heteroge-
neous and may be caused by muta-
tions in genes in the ras pathway.26

Neurofibromatosis type 1, associated
with mutations in the NF1 gene, can
lead to developmental delays and hy-
potonia in infancy and early child-
hood. This condition should be
suspected in children with hypotonia
and multiple (greater than 6) café au
lait spots.27 Children with known or
suspected genetic disorders may
benefit from genetic consultation and
genetic counseling for the family.

Step 10. Refer to Early
Intervention/Child Find, and
Consult/Refer to Appropriate
Pediatric Subspecialists, and
Perform Remainder of Bright
Futures Health Supervision
Examination

Observation

Mild abnormalities that are not ac-
companied by “red flag” findings (red
flag conditions necessitate prompt re-
ferral) may be closely followed through
“observation,” but a plan for new or
worsening symptoms as well as
a time-definite follow-up plan must be
developed. Families should understand
that clinical changes should prompt
urgent reevaluation. This includes re-
gression of motor skills, loss of
strength, or any concerns with respi-
ration or swallowing. This ensures that
the progressive disorders are brought
to medical attention immediately.

TABLE 3 “Red Flags” in the Evaluation of a Child With Neuromotor Delay

Red Flags: Indications for Prompt Referral Implications

Elevated CK to greater than 3× normal values (boys and girls) Muscle destruction, such as in DMD, Becker muscular dystrophy,
other disorders of muscles

Fasciculations (most often but not exclusively seen in the tongue) Lower motor neuron disorders (spinal muscular atrophy; risk of rapid deterioration
in acute illness)

Facial dysmorphism, organomegaly, signs of heart failure,
and early joint contractures

Glycogen storage diseases (mucopolysaccharidosis, Pompe disease may improve
with early enzyme therapy)

Abnormalities on brain MRI Neurosurgical consultation if hydrocephalus or another surgical condition is suspected
Respiratory insufficiency with generalized weakness Neuromuscular disorders with high risk of respiratory failure during acute illness

(consider inpatient evaluation)
Loss of motor milestones Suggestive of neurodegenerative process
Motor delays present during minor acute illness Mitochondrial myopathies often present during metabolic stress
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Depending on the nature of the sus-
pected condition and the age of the
child, it may be appropriate to have the
child return to his or her medical
home for a follow-up visit before the
next Bright Futures health supervision
visit. This will afford the opportunity

for an interval review of noted symp-
toms, new concerns, and changes in
physical examination or other de-
velopmental findings.

Education with the family should not
be overlooked or delayed, as a sus-
pected condition can cause significant

anxiety.28 Although the discussion may
not be as in-depth as a situation in
which diagnostic studies or referral is
involved, families deserve a cogent
and appropriate discussion of the find-
ings that are being evaluated and what
developmental trajectory is expected.

TABLE 4 Common Genetic Disorders for Which Neuromotor Delays May Be a Presenting Feature

Condition Inheritance Clinical Testing Clinical Caveats

Angelman syndrome Sporadic Methylation testing for
Prader-Willi/Angelman syndrome
critical region, gene sequencing
of UBE3A gene

Infantile hypotonia and delayed motor
milestones, usually present with
global delays; dysmorphic features
are subtle in infancy.

Chromosome disorders Many sporadic; high recurrence risk
for unbalanced translocations
if 1 parent has a balanced
translocation

Chromosome analysis,
single nucleotide
polymorphism microarray

Some patients will have multiple
anomalies and will have global
developmental delays. Some may
present in infancy or early childhood
with delayed motor and/or
speech milestones.

Down syndrome Chromosome mosaicism also seen.
Klinefelter syndrome
Rare deletions and duplications
Deletion 22q11 syndrome

(velocardiofacial syndrome)
Autosomal dominant
(most cases new mutations)

Fluorescence in situ hybridization
(FISH) for deletion 22q11.2

90% of cases new mutations. Feeding and
speech disorders and cognitive
impairment also seen. >50% will have
a congenital heart defect.

DMD X-linked recessive CK, sequencing of dystrophin gene Becker and Duchenne muscular
dystrophies are caused by mutations in
different regions of the dystrophin
gene. Becker muscular dystrophy has
a later onset of symptoms with a less
severe course; 67% of cases are
inherited, 33% are new mutations.

Becker muscular dystrophy

Fragile X syndrome X-linked Gene sequencing and methylation
analysis of FMR1 gene

Usually have global delays and cognitive
impairment but may present in infancy
or early childhood with predominantly
motor delays. Males affected primarily,
but females with FMR1 expansions may
also be affected.

Mitochondrial myopathies Autosomal recessive; Constitutional and mitochondrial
genetic testing, lactate/pyruvate
levels and ratio, serum
amino acids

Genetic heterogeneity. May not present in
infancy. Also at risk for cardiomyopathy,
vision loss, hearing loss, cognitive
disabilities.

X-linked recessive
mitochondrial inheritance

Myotonic muscular dystrophy Autosomal dominant Gene sequencing for DMPK gene May see anticipation with progression
of phenotype in subsequent generations.

Neurofibromatosis type 1 (NF1) Autosomal dominant Usually a clinical diagnosis, gene
sequencing NF1 gene

50% new mutations. Hypotonia most
evident in infancy and early
childhood. Suspect NF1 if hypotonia
seen with multiple café au lait spots.

Noonan syndrome Autosomal dominant Gene sequencing for PTPN11 gene,
genetically heterogeneous and
multiple gene sequencing panels
are available

Genetic heterogeneity. Commonly associated
with short stature, ptosis, learning and
developmental delays, hypotonia,
pulmonary stenosis, cryptorchidism,
cardiomyopathy.

Prader-Willi syndrome Sporadic DNA methylation testing for
Prader-Willi/Angelman syndrome
critical region

Hypogonadism, especially in boys. Hypotonia
most evident in infancy and may be
profound.

Spinal muscular atrophy, including
congenital axonal neuropathy,
Werdnig-Hoffmann disease,
Kugelberg-Welander disease

Autosomal recessive Gene deletion or truncation studies
for SMN1 gene (95% to
98% of cases)

Usually presents in early infancy with severe
hypotonia. Milder forms identified
at later ages.

PEDIATRICS Volume 131, Number 6, June 2013 e2023

FROM THE AMERICAN ACADEMY OF PEDIATRICS



MOTOR DELAYS: EARLY IDENTIFICATION AND EVALUATION  743

This may help assuage fears and in-
crease compliance with follow-up plans.

Resources

All children with suspected neuromotor
delay should be referred to early in-
tervention or special education resour-
ces. Additionally, concurrent referrals
should be made to physical and/or oc-
cupational therapists while diagnostic
investigations are proceeding.29 Even
when a specific neuromotor diagnosis
has not been identified, children with
motor delays benefit from educationally
and medically based therapies.

Each medical home must develop its
own local resources and network of
subspecialists for assistance with the
diagnosis and management of young
children with suspected motor delay.
Depending on the setting, such sub-
specialists may include neurologists,
developmental pediatricians, geneti-
cists, physiatrists, or orthopedists. In
some areas, availability of these
resources may be limited, and waiting
times may be long.30 Direct physician-
to-physician communication is recom-
mended when red flags are identified
(Table 3). Sharing digital photographs
via a secure Internet connection may
further expedite evaluations. However,
the absence of red flags does not rule
out the presence of significant neuro-
motor disease, and all children with
motor delays should be thoroughly and
serially evaluated.

Step 11. Is a Developmental
Disorder Identified?

If a developmental disorder is identi-
fied, the child should be identified as
a child with special health care needs,
and chronic-condition management
should be initiated (see Step 12b).

Step 12a. Ongoing Developmental
Monitoring

If a developmental disorder is not iden-
tified through medical and develop-
mental evaluation, the child should be

scheduled for an early return visit for
further surveillance, as mentioned
previously. More frequent visits, with
particular attention paid to areas of
concern, will facilitate prompt referrals
for further evaluation when indicated.

Step 12b. Identify as a Child With
Special Health Care Needs and
Initiate Chronic Condition
Management

When a child has delays of motor
development, that child is identified as
a child with special health care needs
even if that child does not have
a specific disease etiology. Children
with special health care needs are
defined by the Department of Health
and Human Services, Health Resources
and Services Administration, Maternal
and Child Health Bureau as “...those
who have or are at increased risk for
a chronic physical, developmental,
behavioral, or emotional condition
and who also require health and re-
lated services of a type or amount
beyond that required by children
generally.”31

Children with special health care needs
benefit from chronic-condition manage-
ment, coordination of care, and regular
monitoring in the context of their med-
ical homes. Primary care practices are
encouraged to create and maintain
a registry for the children in the practice
who have special health care needs. The
medical home provides a triad of key
primary care services, including pre-
ventive care, acute illness management,
and chronic-condition management.
A program of chronic-condition man-
agement provides proactive care for
children and youth with special health
care needs, including condition-related
office visits, written care plans, ex-
plicit comanagement with specialists,
appropriate patient education, and ef-
fective information systems for mon-
itoring and tracking. Management plans
should be based on a comprehensive

needs assessment conducted with the
family. Management plans should in-
clude relevant, measurable, and valid
outcomes. These plans should be
reviewed and updated regularly. The
clinician should actively participate in
all care-coordination activities for
children with identified motor dis-
orders. Evidence-based decisions re-
garding appropriate therapies and
their scope and intensity should be
determined in consultation with the
child’s family, therapists, pediatric
medical subspecialists, and educators
(including early intervention or school-
based programs).

Children with established motor dis-
orders often benefit from referral
to community-based family-support
services, such as respite care, parent-
to-parent programs, and advocacy
organizations. Some children may
qualify for additional benefits, such as
supplemental security income, public
insurance, waiver programs, and state
programs for children and youth with
special health care needs (Title V).
Parent organizations, such as Family
Voices, and condition-specific associ-
ations can provide parents with in-
formation and support and can also
provide an opportunity for advocacy.

RESOURCES

Internet resources are available (www.
childmuscleweakness.org) for clini-
cians to view both typical and atypical
motor findings. The identification of
motor delays (or any chronic condi-
tion) in a child can trigger significant
psychosocial stress for families.32 The
effects of repeated medical visits,
testing, and modifications to home and
school environments can place a sig-
nificant burden on even well-functioning
families.33 Appropriate psychological
support should be implemented early. A
consumer health librarian or medical
librarian can be used by families to
provide specific resources tailored to
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individual needs (http://www.nlm.nih.
gov/medlineplus/libraries.html).

For conditions with genetic basis or
implications for family planning, med-
ical genetics consultation and genetic
counseling should be recommended. An
international directory of genetics and
prenatal diagnosis clinics can be
found at http://www.ncbi.nlm.nih.gov/sites/

GeneTests/. Additional Web sites, such
as www.rarediseases.org, offer in-
formation for both physicians and
families.

Information on financial assistance
programs should also be provided to
families of children with established
developmental disorders. They may
qualify for benefits, such as supplemental

security income (http://www.ssa.gov/
pgm/ssi.htm), public insurance (http://
www.medicaid.gov), and Title V pro-
grams for children and youth with
special health care needs (http://in-
ternet.dscc.uic.edu/dsccroot/titlev.asp).
There also may be local community
programs that can provide trans-
portation and other assistance.

TABLE 5 CPT Codes for Developmental Screening

Services/Step in Algorithm Notes CPT Code Comments

Pediatric preventive care visit All preventive care visits should include
developmental surveillance; screening
is performed as needed or at periodic
intervals

99381–99394 (EPSDT)

Developmental/medical evaluation:
Office or Other Outpatient Services
Codes; New Patient

If performed by the physician as a new patient
outpatient office visit

99201-99205 99204 is used for evaluations performed
by the physician that are detailed and
moderately complex or take at least
45 min (with more than half spent
counseling); 99205 is used for
evaluations that are comprehensive
and highly complex or take 60 min
(with more than half spent counseling)

Developmental/medical evaluation:
Office or Other Outpatient Services
Codes; Established Patient

If performed by the physician as an outpatient
office visit

99210–99215 99214 is used for evaluations performed
by the physician that are detailed and
moderately complex or take at least
25 min (with more than half spent
counseling); 99215 is used for
evaluations that are comprehensive and
highly complex or take 40 min (with
more than half spent counseling)

Developmental/medical
evaluation/Office or Other
Outpatient Consultations Codes

If performed by the physician as an outpatient
office visit

99241–99245 99244 is used for “moderate activities”
of up to 60 min (with more than half
spent counseling); 99245 is used for
“high” activity of up to 80 min (with
more than half spent counseling)

Developmental screening Does not require any physician work; rather,
clinical staff can score results and provide to
physician for interpretation as part of E/M

96110 Reported in addition to E/M services
provided on the same date

Developmental testing Used for extended developmental testing typically
provided by the medical provider (often
up to 1 h), including the evaluation
interpretation and report

96111 Reported in addition to E/M services
provided on the same date

Identify as a child with special health
care needs, and initiate chronic
condition management

Children with special health care needs are likely
to require expanded time and a higher level of
medical decision-making found in these
“higher-level” outpatient codes; these codes are
appropriate for services in the office and for
outpatient facility services for established
patients; these codes may be reported using
time alone as the factor if more than half
of the reported time is spent in counseling

99211–99215 As above

Prolonged services At any point during the algorithm when outpatient
office or consultation codes are used, prolonged
physician service codes may be reported in
addition when visits require considerably more
time than typical for the base code alone; both
face-to-face and non–face-to-face codes
are available in CPT

99354 99354 for first 30–74 min of outpatient
face-to-face prolonged services

99355 99355 for each additional 30 min
99358 99358 for first 30–74 min of

non–face-to-face prolonged services
99359 99359 for each additional 30 min

E/M, evaluation and management; EPSDT, Early and Periodic Screening, Diagnostic and Treatment program.
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DEVELOPMENTAL SCREENING
BILLING AND CODING

Separate Current Procedural Ter-
minology (CPT) codes exist for de-
velopmental screening (96110:
developmental screening) and testing
(96111: developmental testing) when
completing neuromotor screening and
assessment. The relative values for
these codes are published in the Medi-
care Resource-Based Relative Value
Scale and reflect physician work, prac-
tice expenses, and professional liability
expenses. Table 5 outlines the appro-
priate codes to use when billing for the
processes described in the algorithm.
Billing processes related to devel-
opmental screening and surveillance
should be carefully reviewed to ensure
that appropriate CPT codes are used to
document screening procedures and
ensure proper payment. CPT code
96110 does not include any payment
for medical provider services. The ex-
pectation is that a nonphysician will
administer the screening tool(s) to
the parent and score the responses. The
physician reviews and interprets the
screening results; the physician’s work
is included in the evaluation and man-
agement code used for the child’s visit.
The preventive care (or new, consulta-
tive, or return visit) code is used with

the modifier 25 appended and 96110
listed for each screening tool adminis-
tered. The CPT code 96111 includes
medical provider work. This code would
more appropriately be used when the
medical provider observes the child
performing a neuromotor task and
demonstrating a specific developmental
skill, using a standardized devel-
opmental tool.

CONCLUSIONS

The initial responsibility for identifying
a child with motor delay rests with the
medical home. By using the algorithm
presented here, the medical home
provider can begin the diagnostic
process and make referrals as ap-
propriate. Both during and after di-
agnosis, communication between the
medical home and subspecialists is
important,34 and the medical home
should remain fully engaged with the
child’s care as an integral part of
chronic-condition management.
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Office-Based Care for Lesbian, Gay, Bisexual,
Transgender, and Questioning Youth

abstract
The American Academy of Pediatrics issued its last statement on
homosexuality and adolescents in 2004. Although most lesbian, gay,
bisexual, transgender, and questioning (LGBTQ) youth are quite resil-
ient and emerge from adolescence as healthy adults, the effects of
homophobia and heterosexism can contribute to health disparities
in mental health with higher rates of depression and suicidal ideation,
higher rates of substance abuse, and more sexually transmitted and
HIV infections. Pediatricians should have offices that are teen-friendly
and welcoming to sexual minority youth. Obtaining a comprehensive,
confidential, developmentally appropriate adolescent psychosocial his-
tory allows for the discovery of strengths and assets as well as risks.
Referrals for mental health or substance abuse may be warranted.
Sexually active LGBTQ youth should have sexually transmitted infection/
HIV testing according to recommendations of the Sexually Transmitted
Diseases Treatment Guidelines of the Centers for Disease Control and Pre-
vention based on sexual behaviors. With appropriate assistance and care,
sexualminority youth should live healthy, productive liveswhile transitioning
through adolescence and young adulthood. Pediatrics 2013;132:198–203

INTRODUCTION

The American Academy of Pediatrics issued its first statement on
sexual minority teenagers in 1983, with revisions in 1993 and 2004.
Since the last report, research areas have rapidly expanded and
hundreds of new publications have been produced about lesbian, gay,
bisexual, transgender, and questioning (LGBTQ) youth, including an
Institute of Medicine publication entitled “The Health of Lesbian, Gay,
Bisexual, and Transgender People: Building a Foundation for Better
Understanding.”1 Being a member of this group of teenagers is not, in
itself, a risk behavior and many sexual minority youth are quite re-
silient; sexual minority youth should not be considered abnormal.
However, the presence of stigma from homophobia and heterosexism
often leads to psychological distress, which may be accompanied by
an increase in risk behaviors. Health disparities exist in mental
health, substance abuse, and sexually transmitted infection (STI)/HIV.

LGBTQ will be used whenever discussing studies and recommendations
for all self-identified lesbian, gay, bisexual, transgender, or questioning
youth. Many adolescents do not define themselves as a member of
a sexual minority group but may have had same gender sexual
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behaviors (men who have sex with
men [MSM] and women who have sex
with women [WSW]). For this state-
ment, the term “sexual minority”
includes LGBTQ and MSM/WSW indi-
viduals.

DEFINITIONS

Typically, a young person’s sexual ori-
entation emerges before or early in
adolescence.2,3 Sexual orientation is
referred to as “an individual’s pattern
of physical and emotional arousal
toward other persons.” Individuals
who self-identify as heterosexual are
attracted to people of the opposite
gender; homosexual individuals self-
identify as attracted to people of the
same gender; bisexual teens report
attraction to people of both genders.
In common usage, self-identified ho-
mosexual people are often referred to
as “gay” if male, and “lesbian” if fe-
male.4 Many adolescents struggle with
their sexual attractions and identity
formation, and some may be referred
to as “questioning.”2 For other defi-
nitions, please see Table 1 in the ac-
companying technical report.

Gender identity and gender expression
usually conform to anatomic sex for
both homosexual and heterosexual
teenagers.5 Gender dysphoria refers
to the emotional distress of having
a gender identity that is different from
natal sex. Many young children with
gender dysphoria will resolve their
dysphoria by adolescence, but others
will maintain it and desire transition
to the opposite gender. These teenag-
ers are “transgender.”6,7 Transgender
people are often also identified by the
natal gender and transition to the
desired gender; MTF refers to males
transitioning to females and FTM are
females transitioning to males.1,5,7–9

Many adolescents who self-report
as lesbian will still occasionally have
sex with males, and many males who
self-report as gay may have sex with

females; behaviors do not equal id-
entity.1,10 This range of sexuality may
be reflected in the higher rate of
teenage pregnancies experienced by
WSW compared with their exclusively
heterosexual peers.11,12

HOMOPHOBIA, HETEROSEXISM,
AND IDENTITY FORMATION

Homophobia and heterosexism may
damage the emerging self-image of an
LGBTQ adolescent.13–15 Homophobia
perceived by LGBTQ youth may lead to
self-destructive behaviors.16 Societal
homophobia is reflected in the higher
rates of bullying and violence suffered
by sexual minority youth.17 With pro-
per support and guidance, the ma-
jority of LGBTQ youth emerge as adults
with sexual identities that are as-
sociated with little or no significant
increase in risk behaviors compared
with other youth. These resilient
young adults lead happy, productive
lives.18,19

HEALTH DISPARITIES FOR SEXUAL
MINORITY YOUTH

Stigmatization, ostracism, and paren-
tal rejection remain common. Resulting
struggles with self-image and self-
esteem put sexual minority youth at
risk.11,20,21 Many sexual minority youth
become homeless as a consequence
of coming out to their families; sexual
minority youth who are homeless may
engage in riskier behaviors including
survival sex.22

Significant health disparities exist for
sexual minority youth related to de-
pression and suicidality, substance
abuse, social anxiety, altered body
image, and other mental health
issues.1,13,17,23 Sexual minority youth
suffer higher rates of depression and
were more than twice as likely to have
considered suicide.1,13,17,24–26 Protec-
tive factors against depression, sui-
cidal ideation, and suicide attempts

included family connectedness, caring
adults, and school safety.27

Referral for “conversion” or “reparative
therapy” is never indicated; therapy
is not effective and may be harmful
to LGBTQ individuals by increasing in-
ternalized stigma, distress, and de-
pression.1

When sexual minority teenagers “come
out” and acknowledge their sexuality
as adolescents, there are often sig-
nificant repercussions, especially vic-
timization.1,4,17,28 Even if not open
about sexuality, 16% of MSM reported
experiencing violence. Of adolescents
who were open about their LGBTQ
sexual orientation, 84% reported ver-
bal harassment; 30% reported being
punched, kicked, or injured; and 28%
dropped out of school because of
harassment.17,29 Sometimes it is sim-
ply the perception that an individual
might be LGBTQ that may lead to bul-
lying, harassment, violence, injury,
and homicide.30,31

Studies on the use of legal and
illegal substances revealed significantly
higher rates of tobacco, alcohol, mari-
juana, cocaine, ecstasy, methamphet-
amine, and heroin in sexual minority
youth.1,17,32,33 Use of club drugs (eg,
cocaine, methamphetamine, ecstasy,
GHB [γ-hydroxybutyric acid], ket-
amine, and LSD [lysergic acid dieth-
ylamide]) is especially concerning
because of the association with un-
protected sexual intercourse.34

Health disparities exist in sexual
health outcomes with respect to HIV/
AIDS, other STIs, and teenage preg-
nancy among LGBTQ youth. Sexual
minority youth were more likely than
heterosexual youth to report having
had intercourse, to have had in-
tercourse before 13 years of age, and
to have had intercourse with ≥4
people. Gay or lesbian youth were
about half as likely as heterosexual
youth to have used a condom at the
last intercourse.22 During the past 15
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years, reported rates of gonorrhea,
chlamydia, and syphilis have trended
downward for all adolescents, except
for MSM.35–37 One particular disparity
is in HIV infection. Data from the
Centers for Disease Control and Pre-
vention (CDC) show that HIV rates
continue to increase among young
MSM 13 to 24 years of age.38

Information on sexual health dis-
parities experienced by WSW is limited.
High rates of STIs have been docu-
mented in lesbians and bisexual
women with recent sexual contact with
men, but there were also low but
significant rates of STIs in exclusive
WSW relationships. Viral infections,
such as human papillomavirus (HPV)
and herpes simplex virus infection,
may be transmitted via exclusive
female-to-female sexual contact.39,40

LGBTQ youth are less likely to report
the use of hormonal or barrier con-
traceptives at last sexual encounter
when having sex with the opposite
gender.22 Due to high rates of earlier
sexual initiation, a greater number of
partners, and less contraceptive use,
WSW are at higher risk of teenage
pregnancy than are teenagers who
only have sex with the opposite gen-
der.1

HEALTH DISPARITIES FOR
TRANSGENDER YOUTH

Challenges faced by such youth and
the potential of family and societal
disapproval increase the risk that
transgender adolescents will experi-
ence mental health issues, substance
abuse, and sexual risk-taking behav-
iors. Transgender people face alarm-
ingly high rates of verbal harassment
and physical violence, including at
home and at school.1 Transgender
youth face significant mental health
issues as a consequence, including
depression and suicidality, anxiety,
body image distortion, substance
abuse, and post-traumatic stress dis-

order. Supportive families can buffer
an adolescent from these negative
outcomes and promote positive health
and well-being.8

MTF transgender youth face even more
sexual health disparities than other
sexual minority youth, with very high
rates of HIV and other STIs.41 There
were higher rates of STIs and HIV in
African American and Hispanic, com-
pared with white, transgender individ-
uals.42,43 Contributing factors included
history of incarceration, homelessness,
exchanging sex for resources, non-
consensual sex, and difficulty access-
ing health care. Many had injected
liquid silicone in their lifetime, with
some sharing needles for hormone or
silicone injection. Transgender individ-
uals who purchase or obtain trans-
genic hormones on the street or from
the Internet may cause significant
health problems if used improperly,
even if they are pure.23

PROMOTING SEXUAL HEALTH FOR
LGBTQ YOUTH

Pediatricians and their office staff
should encourage teenagers to feel
comfortable talking with them about
their emerging sexual identities and
concerns about their sexual activities.
Care should be confidential, and it is
not the role of the pediatrician to in-
form parents/guardians about the
teenager’s sexual identity or behavior;
doing so could expose the youth to
harm.44

Pediatricians’ use of gender-neutral
terms can encourage teenagers to
discuss any questions they have about
their sexual behaviors or sexual ori-
entation.19 Table 2 in the technical
report offers suggestions for gender-
neutral questions.45 Confidentiality
must be emphasized.19

Teenagers who are abstinent should
have their abstinence acknowledged
and reinforced.19 If the adolescent
notes that they have engaged in sex-

ual activity, 1 classic question is “Are
you having sex with males, females, or
both?”46 Table 3 in the technical report
offers some additional suggestions
for asking about specific sexual
behaviors.

STI/HIV TESTING AND PREVENTION

Recent guidelines from the CDC rec-
ommend assessing for STI risk in-
cluding asking about the gender of all
partners. Pediatricians should then
make decisions about STI testing on
the basis of the sexual behaviors
identified by the sexual history.47

Adolescents who have not engaged in
high-risk sex should be tested once
per year. However, adolescents with
multiple or anonymous partners,
having unprotected intercourse, or
having substance abuse issues should
be tested at shorter intervals.47 Spe-
cific STI screening recommendations
for MSM are described in Table 4 in
the technical report. Because of the
increased incidence of anal cancer in
HIV-infected MSM, screening for anal
cytologic abnormalities has been
proposed.48 Condoms should be en-
couraged for all insertive/receptive
sexual activities.47 WSW are at risk of
acquiring bacterial, viral, and pro-
tozoan infections from current and
previous partners, both male and fe-
male. STD treatment guidelines from
the CDC recommend a frank discus-
sion of sexual behavioral risk so that
the physician can make decisions
about which STI tests to perform. Ad-
ditionally, because many WSW have
also had sex with men, HPV vaccine
and routine cervical cancer screen-
ing should be offered to women ac-
cording to recommended guidelines.
Condoms for sex toys and dental dam
for oral-vaginal contact should be
emphasized.47

The CDC recommends routine im-
munization of males and females 11 or
12 years of age with HPV-4; catch-up

200 FROM THE AMERICAN ACADEMY OF PEDIATRICS



752 SECTION 4/2013 POLICIES

immunization is recommended for WSW
and MSM through 26 years of age.47,49,50

HPV-2 has been approved for females 8
through 25 years of age.51

Because many teenagers who self-
identify as LGBTQ may have sexual
encounters that may not be predicted
by their orientation, conversation
about highly effective birth control
methods and emergency contracep-
tion is important.11,12

TREATMENT OF TRANSGENDER
YOUTH

See the technical report for additional
details on the medical and surgical
transition of transgender youth. Sup-
portive counseling is paramount to
assist the teenager with any dysphoria
and to explore gender roles before
altering the body. The therapy consists
of potentially delaying puberty with
gonadotropin-releasing hormone ana-
logs, then use of hormonal therapy,
and finally surgery.5

ASSISTING PARENTS

Another critically important role of the
pediatrician is to assist parents of
sexual minority youth. Pediatricians
should acknowledge the parents’ feel-
ings but should provide information
and support for the adolescent who
has disclosed. Parents’ reactions and
attitudes may adjust over time, and the
pediatrician should check in regularly
and offer support to the entire family.
Please see Table 5 in the technical re-
port for resources to assist sexual
minority youth and their parents and
families.

RECOMMENDATIONS

� Pediatricians’ offices should be
teen-friendly and welcoming to all
adolescents, regardless of sexual
orientation and behavior; this
includes training all office staff
and ensuring that office forms do

not presume heterosexuality of
patients (or parents).

� If a pediatrician does not feel com-
petent to provide specialized care
for sexual minority teenagers and
their families, he or she has the
responsibility to evaluate families
and then refer for medically appro-
priate care.

� Pediatricians who provide care to
sexual minority youth should fol-
low prevention and screening
guidelines as outlined in Bright
Futures.19

� All adolescents should have a confi-
dential adolescent psychosocial
history. Verbal histories and/or
written questionnaires should use
a gender-neutral approach. Screen-
ing and referral for depression, sui-
cidality, other mood disorders,
substance abuse, and eating disor-
ders should be included.

� LGBTQ adolescents and MSM and
WSW should have sexual behaviors
and risks assessed and should be
provided STI/HIV testing according
to recommendations in the most re-
cent sexually transmitted diseases
treatment guidelines from the CDC.

� Contraception, including use of
emergency contraceptives, should
be offered to women regardless
of their stated sexual orientation,
and the importance of consistent
condom/dental dam use should be
discussed.

� Strengths, resources, and risks
should be assessed, and targeted
behavioral interventions should be
implemented to allow the adoles-
cent to maximize strengths and ac-
knowledge and minimize risky
behaviors.

� Pediatricians should be available
to answer questions, to correct
misinformation, and to provide
the context that being LGBTQ is
normal, just different.

� Transgender adolescents need to
be supported and affirmed; they
need education and referral for
the process of transition and about
avoiding the pitfalls of using treat-
ments that were not prescribed by
a licensed physician.

� Pediatricians should support
parents in working through adjust-
ment issues related to having
a child who is LGBTQ while continu-
ing to demonstrate love and sup-
port for their children.

� Pediatricians should support or
create gay-straight alliances at
schools and support the develop-
ment and enforcement of zero-
tolerance policies for homophobic
teasing, bullying, harassment, and
violence.

� Pediatricians should educate them-
selves about organizations that
serve sexual minority youth and
families in local communities and
national organizations with infor-
mation, support Web sites, and
hotlines.
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abstract
The American Academy of Pediatrics issued its last statement on ho-
mosexuality and adolescents in 2004.This technical report reflects the
rapidly expanding medical and psychosocial literature about sexual
minority youth. Pediatricians should be aware that some youth in their
care may have concerns or questions about their sexual orientation or
that of siblings, friends, parents, relatives, or others and should pro-
vide factual, current, nonjudgmental information in a confidential man-
ner. Although most lesbian, gay, bisexual, transgender, and questioning
(LGBTQ) youth are quite resilient and emerge from adolescence as
healthy adults, the effects of homophobia and heterosexism can con-
tribute to increased mental health issues for sexual minority youth.
LGBTQ and MSM/WSW (men having sex with men and women having
sex with women) adolescents, in comparison with heterosexual ado-
lescents, have higher rates of depression and suicidal ideation, higher
rates of substance abuse, and more risky sexual behaviors. Obtaining
a comprehensive, confidential, developmentally appropriate adoles-
cent psychosocial history allows for the discovery of strengths and
assets as well as risks. Pediatricians should have offices that are
teen-friendly and welcoming to sexual minority youth. This includes
having supportive, engaging office staff members who ensure that
there are no barriers to care. For transgender youth, pediatricians
should provide the opportunity to acknowledge and affirm their feel-
ings of gender dysphoria and desires to transition to the opposite gen-
der. Referral of transgender youth to a qualified mental health
professional is critical to assist with the dysphoria, to educate them,
and to assess their readiness for transition. With appropriate assis-
tance and care, sexual minority youth should live healthy, productive
lives while transitioning through adolescence and young adulthood.
Pediatrics 2013;132:e297–e313

INTRODUCTION

The American Academy of Pediatrics issued its first statement on
sexual minority teens in 1983, with revisions in 1993 and 2004. Since the
last report, research areas have rapidly expanded and hundreds of
new publications have been produced about lesbian, gay, bisexual,
transgender, and questioning (LGBTQ) youth. In 2011, the Institute of
Medicine (IOM) published “The Health of Lesbian, Gay, Bisexual, and
Transgender People: Building a Foundation for Better Understanding.”1

David A. Levine, MD, and the COMMITTEE ON ADOLESCENCE

KEY WORDS
sexual orientation, sexual identity, sexual behaviors, adolescents,
sexual minority, homosexuality, gay, lesbian, bisexual,
transgender
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CDC—Centers for Disease Control and Prevention
FTM—females transitioning to males
GnRH—gonadotropin-releasing hormone
HPV—human papillomavirus
HSV—herpes simplex virus
IOM—Institute of Medicine
LGBTQ—lesbian, gay, bisexual, transgender, and questioning
MSM—men who have sex with men
MTF—males transitioning to females
STI—sexually transmitted infection
WSW—women who have sex with women
YRBS—Youth Risk Behavior Surveillance
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The comprehensive IOM publication
includes a section on childhood and
adolescence. This updated clinical re-
port provides definitions and the best
information available about the de-
mographics of this group of adoles-
cents. Being a member of this group
of teens is not, in itself, a risk be-
havior; nor should sexual minority
youth be considered abnormal. How-
ever, the presence of stigma reflected
in the terms “homophobia” and “het-
erosexism” often leads to psycho-
logical distress, which may be
accompanied by an increase in risk
behaviors. “Homophobia” refers to an
irrational fear and resulting hatred of
homosexual individuals. “Heterosex-
ism” is the societal expectation that
heterosexuality is the expected norm
and that, somehow, LGBTQ individuals
are abnormal. Although limited, stud-
ies on the resilience of sexual minor-
ity youth will be discussed. Studies
specifically focused on the disparities
in the health of these teens in mental
health, substance abuse, and sexuality
will be presented, along with new
research about emerging effective in-
dividual and community health strat-
egies for reducing risks. Finally,
issues in providing clinical care and
modifying patient care approaches
will be discussed.

Although most LGBTQ youth are quite
resilient and emerge from adoles-
cence relatively unscathed, the health
disparities of this vulnerable pop-
ulation can be significant and often
daunting for pediatricians or other
health care providers who are
assisting youth in their care. For this
report, the term LGBTQ will be used
whenever discussing studies and
recommendations for all lesbian, gay,
bisexual, transgender youth. Some of
the studies discussed did not include
questioning youth – for these, the
term LGBT (lesbian, gay, bisexual, and
transgender) will be used. Because

many adolescents do not define
themselves as a member of a sexual
minority group, assisting teens who
are men having sex with men (MSM)
and women having sex with women
(WSW) will also be discussed. Some of
the studies in this clinical report ref-
erence self-identified LGBTQ individu-
als, and others reference only sexual
behavior (MSM and WSW). For this
report, the term “sexual minority”
includes LGBTQ and MSM/WSW indi-
viduals.

DEFINITIONS

Adolescence is characterized as
a time of rapid physical, emotional,
and sexual change, during which
sexual discovery, exploration, and ex-
perimentation are part of the process
of incorporating sexuality into one’s
own identity. Adolescents solidify their
gender identification and expression
by observing the gender roles of their
parents and adults, siblings, peers,
and others. Typically, a young person’s
sexual orientation emerges before or
early in adolescence.2,3 In the previous
American Academy of Pediatrics clin-
ical report on sexual minority youth
published in June 2004, sexual ori-
entation was referred to as “an in-
dividual’s pattern of physical and
emotional arousal toward other per-
sons.” In strict definition, individuals
who self-identify as heterosexual are
attracted to people of the opposite
gender; homosexual individuals self-
identify as attracted to people of the
same gender; bisexual teens report
attraction to people of both genders.4

As noted in later sections, sexuality is
much more complex than these clas-
sic definitions. Most self-identified
gay and lesbian individuals have had
sex with the opposite gender, and
some continue to do so. Many heter-
osexuals have had sex with the same
gender, yet self-identify as heterosex-
ual.1 In common usage, self-identified

homosexual people are often referred
to as “gay” if male, and “lesbian” if
female.4 Many adolescents struggle
with their sexual attractions and
identity formation, and some may be
referred to as “questioning.”2 Many
individuals also resist definition; when
reporting same-gender sexual behav-
ior, these individuals are referred to
as MSM or WSW.1

Gender identity and gender expression
usually conform to anatomic and
chromosomal sex or “natal” sex for
both homosexual and heterosexual
teens. Gender identity is knowledge of
one’s self as being male or female,
whereas gender expression is an
outward expression of being male or
female. For transgender individuals,
their gender or identity does not
match their natal sex. Gender non-
conforming (or variant) refers to
people who do not follow other peo-
ple’s ideas about how they should act
according to gender roles. They may
or may not be distressed from the
nonconformity.5 Gender dysphoria
refers to dislike or distress about
one’s own gender and about the out-
ward manifestations of gender (eg,
hair style, clothing, sports, toys).
Children often begin to express this
dysphoria in the preschool period.
Many young children with gender
dysphoria will resolve their dysphoria
by adolescence, but others will main-
tain it. It is difficult to predict, how-
ever, whether a young child with
gender dysphoria will be transgender
as a teenager or adult. Thus, it is best
to help families to manage this un-
certainty and make it clear in the
family that all options remain accept-
able and available as the child grows
up.2,6

Transgender people may be het-
erosexual, homosexual, or bisexual.7

Transgender people are often also
identified by the natal gender and
transition to the desired gender; MTF
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refers to males transitioning to
females and FTM are females tran-
sitioning to males. Transgender peo-
ple may or may not desire to alter
their body to match their perceived
gender. When people have undergone
hormonal and/or surgical alteration,
they are often referred to as “trans-
sexual.” Gender dysphoria refers to
the emotional distress of having
a gender identity that is different from
natal sex.1,5,7 In the Diagnostic and
Statistical Manual of Mental Dis-
orders, Fourth Edition, Text Revision,
there was also a set of diagnostic
criteria for “gender identity disorder,”
but critics have noted that this “path-
ologizes” the issue for the patient. In
the forthcoming Diagnostic and Sta-
tistical Manual of Mental Disorders,
Fifth Edition, there will be continued
diagnostic criteria for gender dyspho-
ria, but “gender identity disorder” will
probably be eliminated.8,9 “Transition”
is defined as the process and time
when a person goes from living as one
gender to living as the other.7,10,11

As a society, our culture assumes that
individuals who self-identify a sexual
identity will have sexual behaviors that
remain consistent with that identity. It
is assumed that men or women who
self-identify as gay or lesbian will only
have attractions to or sexual activity
with the same gender. However, the
paradigm of sexuality is much more
complex, according to qualitative
studies in sexual minority youth. Sex-
ual attraction is a term that is easy for
all youth to understand. In contrast, for
a measure describing sexual orienta-
tion using the choices heterosexual,
bisexual, gay/lesbian, or unsure, most
teens preferred the answers “mostly
heterosexual” and “mostly homosex-
ual.”12 This range of sexuality may be
reflected in the surprising rate of teen
pregnancies experienced by women
who report having sex with women.
WSW have reported lower rates of

contraceptive use than do women
having sex with men.13,14

Many adolescents who self-report as
lesbian will still occasionally have sex
with males, and many males who self-
report as gay may have sex with
females; thus, behaviors do not always
equal identity.1,15 Some men who have
sex with men (MSM) or women who
have sex with women (WSW) actively
resist being identified as gay or les-
bian. And some individuals who are
not yet sexually experienced al-
ready self-identify as gay, lesbian, or
bisexual.2 Questioning adolescents
struggle with sexuality issues more
than others, and their sexual behav-
iors may be diverse. Studies examin-
ing how questioning adolescents
resolve their inner struggles and
reach a stable sexual identity are on-
going.16 Definitions are summarized in
Table 1.

GENDER IDENTITY FORMATION

Awareness of gender identity happens
very early in life. Between ages 1 and 2
years, children become conscious of
physical differences between the 2
sexes. By age 3, children can identify
themselves as a boy or a girl, and, by
age 4, gender identity is stable. In middle

childhood, gender identification con-
tinues to become more firmly estab-
lished, reflected in children’s interests
in playing more exclusively with
youngsters of their own gender and
also in their interest in acting like,
looking like, and having things like
their same-sex peers. Occasionally,
a child may seem to display gender-
role confusion. More than just lacking
an interest in what society defines as
traditionally masculine activities,
some boys actually tend to identify
with females and/or feminine traits.
Likewise, some girls identify more
with males and/or masculine traits.
Conflicted about their gender, they
may come to dislike that part of
themselves that is a boy or a girl.5,11,17

Many children resolve their dysphoria
by the time they complete adoles-
cence. Others will continue to feel
dysphoria and may seek treatment to
transition to the opposite gender.1 The
etiology of transgender is unknown
and likely quite complex.10

HETEROSEXISM, HOMOPHOBIA,
AND IDENTITY FORMATION

Although overt homophobia may dam-
age the emerging self-image of an
LGBTQ adolescent, often, heterosexism

TABLE 1 Definitions

Term Definition

Homophobia An irrational fear and resulting hatred of homosexual
individuals

Heterosexism The societal expectation that heterosexuality is the expected
normal

MSM Men having sex with men
WSW Women having sex with women
Gender identity Knowledge of one’s self as male or female
Gender expression Outward expression of being male or female
Gender nonconforming Does not follow society’s ideas about how they should act

according to gender roles
Natal sex Chromosomal and anatomic gender
Transition Process and time when a person goes from living as one gender

to living as the other
MTF Male transitioning to female
FTM Female transitioning to male
Conversion or reparative therapy Attempts to “convert” the individual to heterosexual
Survival sex Engaging in sexual intercourse in exchange for shelter, food, or

money; often includes high-risk or unprotected sexuality
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is more insidious and damaging. Ho-
mophobia refers to an irrational fear
and resulting hatred of homosexuality
and homosexual individuals. Pervasive
in our culture, homophobia is institu-
tionalized in stereotypes promoted in
the media and in casual conversa-
tion.18 Heterosexism is the societal
expectation that heterosexuality is the
expected norm and that somehow
LGBTQ teens are “abnormal.” Although
it is often easy for the majority of
sexual minority youth to hide their
sexuality from family and friends,
nondisclosure may ultimately be
damaging to adolescents’ developing
self-image.19,20 Homophobia perceived
by LGBTQ youth may lead to self-
destructive behaviors.21 Societal ho-
mophobia is reflected in the higher
rates of bullying and violence suffered
by sexual minority youth.22 Many sex-
uality education curricula taught in
schools limit discussion to “‘abstinence-
only’ until heterosexual marriage.” This
expected standard may serve to fur-
ther isolate and alienate many sexual
minority youth and contributes to in-
creased risks of personal violence,
mental health issues, substance abuse,
and risky sexual behaviors.19,23–25

With proper support and guidance, the
majority of LGBTQ youth emerge as
adults with sexual identities that are
associated with little or no significant
increase in risk behaviors compared
with other youth. These resilient young
adults lead happy, productive lives.26

Pediatricians have a role in helping
teenagers sort through their feelings
and behaviors. Young people need in-
formation about healthy, positive
expressions of sexuality, and pedia-
tricians should assist adolescents as
they develop their identities and to
avoid the consequences of unwanted
pregnancy and sexually transmitted
infections (STIs), regardless of sex-
ual orientation.27 Research suggests
that LGBTQ youth really value these

opportunities for discussions with
their pediatricians or primary health
care providers.28 The role of the pe-
diatrician is further described in the
section “Making the Office Teen-
Friendly for Sexual Minority Youth.”

There may be several barriers for
pediatricians in working with LGBTQ
youth. Until recently, there was not a
focus on LGBTQ issues in medical ed-
ucation. The Association of American
Medical Colleges has recently begun
to develop additional resources for
medical educators to use in imple-
menting curricular reform on this
topic.29 The Joint Commission also
recently published a comprehensive
guidebook for hospital organizations.30

Although confidentiality is recom-
mended for all adolescents, there may
be inadvertent breaches related to
electronic health record access and
insurers that send explanations of
benefit information to parents.

Parental and other adult reactions to
“coming out” vary, and often, adoles-
cents and their families will also need
support from their pediatrician dur-
ing this process. Parents play a criti-
cal role in support of development for
their sexual minority children. The
IOM report noted that “parental sup-
port either partially or fully mediated
associations related to suicidal
thoughts, recent drug use, and de-
pressive symptomatology.”1 Negative
parental reactions were also associ-
ated with higher rates of risk behav-
iors.1,31 Parent support organizations,
such as Parents, Families and Friends
of Lesbians and Gays (www.pflag.org),
can provide essential resources for
parents.

NATIONAL STATISTICS

There are inherent difficulties in
obtaining accurate data about sexual
minority youth. Virtually all of the
available information is self-report
data on survey instruments; sample

bias and general limitations of self-
reported data limit accuracy.32

Although some adolescents are com-
fortable enough to reveal their sexuality
on these instruments, many may not
trust that their information will truly be
protected. It may take some time for
an adolescent to come to an under-
standing of his/her sexual identity be-
fore it is possible to label or describe it
or discuss it with others. Some of the
best data about the number of gay or
lesbian teenagers are state or city
specific. Some states and communities
have added questions to the Centers for
Disease Control and Prevention’s (CDC’s)
Youth Risk Behavior Surveillance (YRBS)
System: at the time of this writing,
Minnesota,33 Vermont,34 Massachu-
setts,35 and New York City36 have
added these questions. More nation-
ally representative data are found in the
few recent national studies available.

In the 2006–2008 National Survey of
Family Growth, 13.4% of females and
4.0% of males 15 to 24 years of age
self-reported that they had sex with
someone of the same gender.37 This
number is much larger than those
who would describe themselves as
gay, lesbian, or bisexual. Among par-
ticipants in the Growing Up Today
Study, a US community-based longitu-
dinal cohort study in 9039 female and
7843 male children recruited at 9 to
14 years of age whose mothers were
participating in the Nurses’ Health
Study II, 16.3% of females and 8.7% of
males reported a sexual orientation
other than heterosexual.38 In wave 1
of the National Longitudinal Study of
Adolescent Health administered to
students in grades 7 through 12, same-
gender relationships or attractions were
reported in 7% of girls and 8.4% of
boys.39 Recently, the CDC combined
data from several YRBS survey admin-
istrations studying behaviors among
9th through 12th grade sexual minority
youth in the states that inquired about
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sexual identity and the gender of sex-
ual contacts. Seven states (Delaware,
Maine, Massachusetts, Rhode Island,
Vermont, Connecticut, and Wisconsin)
and 6 large urban school districts
(Boston, Chicago, Milwaukee, New York,
San Diego, and San Francisco) elected
to participate and used questions of-
fered by the CDC. Across the 12 sites
that assessed gender of sexual con-
tacts, 53.5% reported having had
sex with the opposite gender, 2.5% re-
ported having had sex with the same
gender, 3.3% reported having had
sexual contact with both genders, and
40.5% reported having had no sexual
contact.22

Estimation of the prevalence of gender
identity disorder and transgender
youth is more difficult because of the
lack of population-based studies. The
World Professional Association for
Transgender Health published their
seventh version of Standards of Care
in 2011. Acknowledging the difficulty in
obtaining true prevalence data, the
World Professional Association for
Transgender Health estimated preva-
lences of 1 in 11 900 to 1 in 45 000 for
MTF youth and 1 in 30 400 to 1 in
200 000 for FTM youth.5 Because most
studies have been performed in services
providing transition care, population-
based studies are needed to capture
the hidden populations not accessing
such care.10

HEALTH DISPARITIES FOR GAY,
LESBIAN, AND BISEXUAL YOUTH

Stigmatization, ostracism, and paren-
tal rejection remain common. Result-
ing struggles with self-image and
self-esteem often put sexual minority
youth at risk. Depression and other
mental health issues may be manifest
as these teens struggle with de-
veloping a stable self-identity and
family/community acceptance.13,40,41 As
many as 25% to 40% of homeless youth
may be LGBTQ or MSM/WSW, leading to

additional risk-taking behaviors. Many
sexual minority youth become home-
less as a consequence of coming out to
their families. After coming out or be-
ing discovered, many LGBTQ youth
have been thrown out of their homes
or mistreated, leading to runaway sta-
tus and homelessness. Unfortunately,
sexual minority youth who are home-
less may engage in survival sex,
leading to riskier behaviors and con-
tributing to health disparities.42

Mental Health Disparities

Significant health disparities exist for
sexual minority youth related to de-
pression and suicidality, substance
abuse, social anxiety, altered body
image, and other mental health
issues.1,18,22,43 Data from the 2007
Washington, DC, administration of the
YRBS survey revealed that 40% of
sexual minority youth, compared with
26% of heterosexual youth, reported
feeling sad or hopeless in the past 2
weeks. LGBTQ youth were more than
twice as likely to have considered
suicide in the past year (31% vs
14%).18 This increased risk has been
extensively replicated in other studies
and communities.1,22,44,45 Even for
these teens, however, protective fac-
tors come into play. Data from the
2004 Minnesota Student Survey of 9th
and 12th graders, in which 2255
respondents reported a same-gender
romantic or sexual experience, revealed
that more than half of LGBTQ students
had thought about suicide, and 37.4%
had reported a suicide attempt. In this
study, the factors that were significantly
protective against suicidal ideation and
attempts included family connected-
ness, caring adults, and school safety.46

Another study found that suicide
attempts among sexual minority youth
were positively correlated with paren-
tal psychological abuse of the child,
being considered gender atypical in
childhood by parents, and parental
efforts to discourage gender atypical

behavior.47 Sexual minority teens who
run away or are put out by their fam-
ilies after acknowledging their sexual-
ity are often victimized, which leads to
further mental health issues. Homeless
LGBTQ teens are more likely than het-
erosexual teens to meet criteria for
each of 4 mental disorders: major de-
pressive disorder, post-traumatic stress
disorder, substance abuse, and conduct
disorder.48

Social anxiety symptoms are experi-
enced more often by LGBTQ adoles-
cents. In a study in 100 young gay men
in a 3-state area of the US East Coast, it
was discovered that social anxiety
predicted an increased probability of
having engaged in unprotected anal
intercourse in the previous 6 months.49

Another study comparing 87 hetero-
sexual and gay male undergraduates
at the State University of New York
at Stonybrook found that gay men re-
ported greater fear of negative evalua-
tion, greater social interaction anxiety,
and lower self-esteem than did het-
erosexual men.50

Unfortunately, an additional barrier to
care for LGBTQ (and other) adoles-
cents may be a lack of mental health
services in certain communities or
mental health services that are not
adolescent or sexual minority friendly.
Services for adolescents in poverty
may be even more limited.51 In no
situation is a referral for conversion
or reparative therapy indicated. An
American Psychological Association
task force to review peer-reviewed
studies on efforts to change sexual
orientation concluded that conversion
therapy is not effective and may be
harmful to LGBT individuals by in-
creasing internalized stigma, distress,
and depression.1

Bullying and Victimization

When sexual minority teens “come
out” and acknowledge their sexuality
as adolescents, there are often significant
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repercussions, especially victimiza-
tion.1,4,22,23,25 Even if not open about
sexuality, 16% of MSM reported expe-
riencing violence. Sometimes it is
simply the perception that an in-
dividual might be LGBT that may lead
to bullying, harassment, and violence.52

LGBTQ and MSM individuals report that
the violence directed toward them is
because of perceived sexual orienta-
tion or femininity.53 When sexual mi-
nority youth are victimized, the physical
assault may lead to death (homicide).
Victimized LGBTQ, MSM, and WSW youth
may experience increased mental
health disorders including depression,
sometimes leading to death by suicide.
There is a strong association between
victimization and suicidality among
sexual minority adolescents recruited
from gay youth community or university-
based organizations.54

Bullying at school with resultant ado-
lescent suicide has received increased
national attention.55 Of adolescents
who are open about their LGBTQ sex-
ual orientation, 84% reported verbal
harassment; 30% reported being
punched, kicked, or injured; and 28%
dropped out of school because of ha-
rassment. The Consortium of Higher
Education LGBT Resource Professions
published a press release in October
2010 documenting the violence, inju-
ries, and in some cases, deaths of LGBTQ
adolescents.56 The study of pooled CDC
data from the 2001–2009 admin-
istrations of the YRBS survey to examine
risk behaviors faced by sexual minority
youth included questions on being vic-
tims of threats or violence. In the 9
communities that included relevant
questions, sexual minority youth were
more likely than heterosexual youth to
be in a physical fight, to be injured in
a fight, to be threatened on school
grounds, and to stay home from school
because of perceived risk of violence.22

Positive, supportive school environ-
ments, those with zero or at least low

tolerance for homophobic teasing,
bullying, or abuse, were recently shown
to be protective, with significantly lower
rates of depression and suicidality for
sexual minority youth.25 Supporting the
development of policies in school dis-
tricts that limit teasing and bullying is
an important role of the pediatrician.
The US Department of Health and Hu-
man Services recently has increased
antibullying efforts, and among other
initiatives, has launched a new Web
site, http://www.StopBullying.gov, which
includes a specific section for sexual
minority youth.57

Unfortunately, schools are not the only
source of homophobic/heterosexist
bullying. Although less research has
focused on nonschool settings, LGBT
youth experience victimization in their
homes, communities, and other insti-
tutions.1 Even after the repeal of the
“Don’t ask, don’t tell” policy, there
continues to be victimization in the
military.58Although many churches are
offering education to their members
about the issue of bullying in general,
some churches continue to bully sex-
ual minority youth.59 “Cyberbullying,”
or bullying with electronic means (eg,
Internet, texting), is rampant; 32% of
all teens say they have been targeted
in some form.60 In 1 study, 52% of
LGBT adolescents noted they had been
cyberbullied in the past 30 days.61

Eating Disorders

Although 10% to 15% of all cases of
eating disorders are in men, as many
as 42% of young men affected may be
gay or bisexual.62 Male sexual minority
youth demonstrated more binge eat-
ing and purging than did male het-
erosexual youth.63,64 The IOM report
acknowledged these findings but noted
that they were from small studies and
that additional research is necessary.1

There also may be an association with
eating disorders in transgender MTF
individuals, but more research is nec-
essary.65

Substance Abuse

With the psychosocial and anxiety-
provoking stressors of homophobia
and heterosexism, the enticement and
escape of getting high may be addic-
tive and can lead to increasing use of
substances. The pooled YRBS study
combining 2001–2009 data revealed
significantly higher rates of current
alcohol use in the past 30 days in self-
identified sexual minority youth (bi-
sexual, 55.6%; gay/lesbian, 47.5%;
questioning, 35.1%; and heterosexual,
37.6%).For current use of marijuana,
the rates were 36.8% among bisexual
youth, 34.5% among gay/lesbian youth,
25.4% among questioning youth, and
21.8% among heterosexual youth. More
striking differences were observed
among youth for the following: (1) cur-
rent cocaine use (gay/lesbian, 16.6%;
bisexual, 11%; questioning, 11.4%; and
heterosexual, 1.8%), (2) ever having
used ecstasy (gay/lesbian, 22.9%; bi-
sexual, 20.4%; questioning, 11.4%; and
heterosexual, 4.6%), (3) ever having
used heroin (gay/lesbian, 17.7%; bi-
sexual, 9.6%; questioning, 13%; and
heterosexual, 1.8%), and (4) ever having
used methamphetamine (gay/lesbian,
21.5%; bisexual, 14.9%; questioning,
13.2%; and heterosexual, 3.4%).22 Be-
cause this study combined the data
for MSM and WSW and included in-
formation only from the 7 states and
6 school districts that volunteered
to ask more sexuality questions, the
data may not be as nationally rep-
resentative. Tobacco use is also over-
represented among gay and lesbian
youth.1,66–69 Research into best practices
to prevent and reduce tobacco use in
sexual minority youth is underway.70–72

The Young Men’s Survey, from 1994 to
1998, was the first study that was
considered to have a nationally rep-
resentative sample of substance-using
young MSM. The sample was from 7
major cities, with young men 15 to 22
years of age. The primary objective

e302 FROM THE AMERICAN ACADEMY OF PEDIATRICS

http://www.StopBullying.gov


OFFICE-BASED CARE FOR LESBIAN, GAY, BISEXUAL, TRANSGENDER, AND QUESTIONING YOUTH 763

was to improve access to HIV testing
in a high-risk population. In the study,
93% had used alcohol, 71% had used
marijuana, 31% had used cocaine,
28% had used methamphetamine, and
27% had used ectasy.73 A more recent
study from 2007 attempted to assess
the substance abuse rates for MSM 18
to 22 years of age in Los Angeles.
Ninety percent of the sample reported
use of alcohol (including 21% who
had engaged in binge drinking), 64%
reported use of marijuana, 23% re-
ported use of cocaine, 20% reported
use of methamphetamine, and 21%
reported use of ectasy. The compari-
son group used was the national
sample from the 2006 Monitoring the
Future Study (sexual minority and het-
erosexual youth combined), in which
75% reported alcohol use, 45% repor-
ted marijuana use, 8% reported cocaine
use, 5% reported methamphetamine
use, and 5% reported ecstasy use.
Rates of crack cocaine and heroin use
were low in both study groups.74

Many studies have examined substance
use by gay men, but fewer studies have
explored WSW or lesbian youth’s and
young adults’ substance use. WSW at
a Midwestern university were 4.9 times
more likely to smoke, 10.7 times more
likely to drink, and 4.9 times as likely
to smoke marijuana compared with
women having sex with men.75

Use of club drugs (eg, cocaine, meth-
amphetamine, and ecstasy, along with
GHB [γ-hydroxybutyric acid], ketamine,
and LSD [lysergic acid diethylamide]
or “acid”) is especially a health con-
cern because of the association
with other risk behaviors, including
unprotected sexual intercourse. Initi-
ation of young MSM into methamphet-
amine use seems to occur in social,
not specifically sexual, settings, with
users admitting to limited knowledge
of its adverse effects and con-
sequences.76 Sexual minority youth
who “party and play” (PNP) advertise

every day on Web sites that attract
LGBTQ youth and young adults. When
young men attend gay clubs and other
gay-oriented activities, their risk of
alcohol and marijuana use increases.
Interventions designed to address
safety and responsible behaviors in
these venues for young MSM need
to be developed, implemented, and
evaluated.77

Sexual and Reproductive Health
Disparities

Significant health disparities exist in
sexual health outcomes with respect to
HIV/AIDS, other STIs, and teen preg-
nancy among LGBTQ youth. As men-
tioned previously, sexual minority
youth do not necessarily engage in
sexual behaviors that are predicted by
their orientation. In the CDC’s pooled
YRBS study, although 1.3% identified
themselves as gay or lesbian, 2.5%
reported having intercourse with the
same gender only and 3.3% reported
having sex with both genders.22

Regarding sexual behavior, the YRBS
pooled data study found that sexual
minority youth were more likely than
heterosexual youth to report having
had intercourse, to have had inter-
course before 13 years of age, and to
have had intercourse with ≥4 people.
Gay or lesbian youth were about half
as likely as heterosexual youth (35.8%
vs 65.5%) to have used a condom at
the last intercourse.22 In a study in
young gay men in college, even after
adjusting for age, race, academic
classification, and residence, gay men
reported higher odds of inconsistent
condom use, increased numbers of
multiple partners in the past 30 days,
and increased risk of illicit drug use
than did their heterosexual peers.78

Between 27% and 48% of young MSM
have engaged in unprotected anal in-
tercourse in the previous 6 months.42

Involvement in these behaviors may
explain, in part, why during the past

15 years, reported rates of gonorrhea,
chlamydia, and syphilis have trended
downward for all adolescents, except
for MSM.79 Substance-abusing gay or
lesbian teens may also have more
risky sexual behaviors, leading to
higher rates of HIV seropositivity.80,81

One particular disparity is in HIV in-
fection. The IOM report notes that “the
burden of HIV infection among young
people falls disproportionally on
young men under 25 who have sex
with men, particularly those who be-
long to racial/ethnic minority groups.”1

Data from the CDC reveal that HIV
rates continue to increase among
young MSM 13 to 24 years of age. For
all men, HIV rates between 2001 and
2006 increased by 9%, whereas rates
for young MSM (13 to 24 years of age)
increased by 12.4% and rates for
young black MSM increased by 14.9%.
In the age range of 13 to 24 years,
MSM of all ethnicities accounted for
60% of the total HIV infections.82 De-
spite these alarming data, the IOM
report noted that there has been no
commensurate response to develop
interventions to decrease this risk. The
vast majority of published reports on
HIV-prevention programs focus on het-
erosexual adolescents and young adults.1

Information on sexual health dis-
parities experienced by WSW is limited;
until recently, little research was de-
voted to lesbian health and many, in-
cluding physicians, incorrectly assumed
that lesbians were at minimal risk of
STIs.83 As noted, many WSW have also
had intercourse with men.1 High rates
of STIs have been documented in les-
bians and bisexual women with recent
sexual contact with men. Viral infec-
tions, such as human papillomavirus
(HPV) and herpes simplex virus in-
fection (HSV), may be transmitted via
exclusive female-to-female sexual con-
tact. In a study in bisexual and lesbian
college women, 9% of those who had
had sex with both men and women
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reported that they had had an STI, but
2% of women who exclusively had sex
with women also reported that they
had had an STI.84

LGBTQ youth are less likely to report
use of hormonal or barrier contra-
ceptives at last sexual encounter when
having sex with the opposite gender.
Young women who identified them-
selves as “unsure” of their sexual
orientation were half as likely to re-
port using contraception at last in-
tercourse.42 Given the high rates of
earlier sexual initiation, a greater
number of partners, and less contra-
ceptive use, WSW are at higher risk of
teen pregnancy than are teens who
only have sex with the opposite gen-
der. In the 1999 Minnesota Adolescent
Health Survey, lesbian and bisexual
women, when compared with hetero-
sexual youth, were found to be about
as likely to have had vaginal in-
tercourse (33% vs 29%) but had twice
the rate of pregnancy (12% vs 6%)
and were more likely to have had ≥2
pregnancies (23.5% vs. 9.8%). In a small
study in 137 young women having sex
with women (ages 16 to 24 years), 20%
reported having had been pregnant.1

WSW and MSM report high rates of
physical and sexual abuse.85,86 In 1
study, the rate was 19% to 22%.87 Con-
sequences for sexual minority youth
who have experienced physical or sex-
ual abuse include higher rates of in-
timate partner violence as adults,86

frequent drug use and higher-risk sex,88

and higher rates of HIV.89 Homeless
sexual minority youth are more likely to
report histories of physical and sexual
abuse and report engaging in risky
sexual behaviors as survival strate-
gies.48 Childhood sexual abuse does not
cause children to become LGBTQ.90

Health Disparities for Transgender
Youth

National data detailing the scope of
medical, mental health, and substance

abuse issues for transgender youth
are lacking. Like other sexual minority
youth, self-identifying as transgender
does not necessarily indicate the ex-
istence of other mental health issues.91

However, challenges faced by such
youth and the potential of family and
societal disapproval may increase the
risk that transgender adolescents
will experience mental health issues,
substance abuse, and sexual risk-
taking behaviors.1 Family rejection,
peer rejection, harassment, trauma,
abuse, legal problems, educational
problems, and resulting poverty and
homelessness are faced by trans-
gender youth and adults. Transgender
people face alarmingly high rates of
verbal harassment and physical vio-
lence, including at home and at school.1

Transgender youth face significant
mental health issues as a consequence,
including depression and suicidality,
anxiety, body image distortion, sub-
stance abuse, and post-traumatic stress
disorder. As with all teens, supportive
families can buffer an adolescent from
these negative outcomes and promote
positive health and well-being.10

MTF transgender youth face even more
sexual health disparities than other
sexual minority youth, with very high
rates of HIV and other STIs. One study
by the Department of Public Health in
San Francisco revealed that HIV prev-
alence among MTF transgender indi-
viduals was 38% (the rate for FTM
transgender individuals was much
lower, at 2%). Risk factors for HIV in-
fection among MTF transgender indi-
viduals in this study included African
American race, attaining low education
status, having a history of injection
drug use, and reporting multiple sexual
partners.92 Another study addressing
racial disparity in MTF transgender in-
dividuals in New York revealed higher
rates of STIs and HIV in African Amer-
ican and Hispanic, compared with
white, individuals. The higher STI rates

in the study were associated with more
lifetime partners, having engaged in
commercial sex, unemployment, and
injection drug use.93 An HIV risk study
examined 51 transgender MTF ethnic
minority adolescents and young adults
16 to 25 years of age in Chicago and
found that 22% were HIV-positive.
Contributing factors included history
of incarceration (37%), homelessness
(18%), exchanging sex for resources
(59%), nonconsensual sex (52%), and
difficulty accessing health care (41%).
Among HIV-positive MTF transgender
individuals, 98% reported having had
sex with men, including unprotected
receptive anal intercourse (49%). The
study also noted that 53% had had sex
while under the influence of drugs or
alcohol and 8% had used injection
drugs. Twenty-nine percent had injec-
ted liquid silicone (as part of their
MTF transition) in their lifetime; 8%
had shared needles for hormone or
silicone injection, increasing HIV trans-
mission risk. For transgender individu-
als who purchase or obtain transgenic
hormones (estrogen or testosterone)
on the street or from the Internet, there
may be significant health problems if
used improperly, even if they are pure.94

THE RESILIENCE OF LGBTQ YOUTH

Even with the unique challenges faced
by sexual minority youth, the majority
grow up healthy and lead happy,
productive lives. Research is now be-
ginning to analyze the patterns of
resilience in LGBTQ youth. A qualitative
study in gay male youth 16 to 22 years
of age noted that “general develop-
mental dysfunction is not inevitable
for gay adolescents, nor is identifiable
personal or family pathology directly
related to sexual identity.”95 Similar to
other studies in adolescents, another
study found that family connectedness,
school connectedness, and religious
involvement were protective factors,
leading to fewer risk behaviors.26

e304 FROM THE AMERICAN ACADEMY OF PEDIATRICS



OFFICE-BASED CARE FOR LESBIAN, GAY, BISEXUAL, TRANSGENDER, AND QUESTIONING YOUTH 765

Several studies have confirmed that a
supportive family network, supportive
teachers, and access to gay-straight
student alliances at school were all
significantly protective.96,97

HEALTH CARE FOR SEXUAL
MINORITY YOUTH

Pediatricians have the responsibility to
provide culturally effective care to help
reduce health disparities. Such care
should be individualized and meet the
needs of the patient regardless of
social, educational, or cultural back-
ground. This requires an under-
standing of a patient’s ethnic group,
neighborhood group, family identifi-
cation, and religious affiliation.98 Un-
derstanding sexual orientation, behavior,
and gender identity is another part of
this process.

Being gay, lesbian, bisexual, trans-
gender, or questioning, is not a “prob-
lem” or “risk behavior” in itself. These
teens, like all teens, should be indi-
vidually assessed for challenges, vul-
nerabilities, strengths, and assets.
Positive behaviors should be rein-
forced; teens can be engaged in tar-
geted behavioral interventions to
reduce existing risk behaviors. As
noted in Bright Futures,27 it is part of
the responsibility of the pediatrician to
help adolescents identify their strengths
and build on their existing talents.
Pediatricians and their office staff can
encourage teenagers to feel comfort-
able to talk to them about their
emerging sexual identity and con-
cerns about their sexual activities. On
the other hand, it is not the role of
pediatricians to identify a young per-
son as being gay, or lesbian, unless
the teenager has chosen to discuss
this. Care should be confidential, and
it is not the role of the pediatrician to
inform parents/guardians about the
teenager’s sexual identity or behavior;
doing so could expose the youth to
harm.88

Making the Office Teen-Friendly for
Sexual Minority Youth

One of the challenges to health care is
removing barriers to care and creat-
ing an environment welcoming all
teens. Even LGBTQ youth who are open
about their sexuality may not feel
comfortable disclosing sexuality to
their pediatrician. In a study in 131
sexual minority youth attending an
empowerment conference, only 35%
reported that their physician knew
that they were lesbian, gay, or bi-
sexual.99 LGBTQ adolescents who are
hiding their sexuality become quite
adept at using gender-neutral terms
to describe their relationships and
sexual behaviors. Pediatricians’ use of
gender-neutral terms can encourage
teenagers to discuss any questions
they have about their sexual behav-
iors or sexual orientation.27 Table 2
offers suggestions for gender-neutral
questions a pediatrician can use as
components of the psychosocial in-
terview.100 Although pediatricians may
use gender-neutral items in obtaining
histories, some teens may still choose
not to disclose or may delay doing so
until a subsequent visit.101

It is just as important that the pedia-
trician’s office staff is nonjudgmental
and welcoming. Internalized homo-
phobia and heterosexism in the office
setting may not be recognized by staff
members but will inadvertently in-
terfere with appropriate care. A nurse
asking a teenage girl who is in a re-
lationship with another woman about
her boyfriend may be interpreted as
nonaccepting of her relationship. This
negative interaction may then hinder
the health care provider’s ability to
form a trusting relationship.88,102 Like-
wise, intake forms and questionnaires
should not assume heterosexuality.
Another advantage of altering intake
forms is to be welcoming to parents
who are in same-sex relationships.
As for all adolescents, confidentiality

should be ensured. An environment
that respects the confidentiality of
each client is critical for a facility
that provides care for MSM/WSW and
LGBTQ youth. Confidentiality must be
emphasized at all levels of the clinic
staff; many offices and teen clinics
have developed a clinic confidential-
ity policy statement that should be
shared with the patient and his or her
identified caregiver. Parents should not
have access to protected information
without the adolescent’s consent.27,28

Current electronic health records may
need to be modified to protect ado-
lescents’ confidentiality.

The office environment can be made
welcoming for all teens by placing in
the waiting room items such as bro-
chures on a variety of adolescent
topics, including sexual orientation,
posters showing both same- and
opposite-gender couples, and notices
about support groups, if available in
the region.103 Brochures and information
left in the privacy of the examination
room may be more likely to be picked
up by adolescent patients who are
not open about their sexuality. If
there are no local support groups,
Web sites can be suggested so that
the sexual minority adolescent does
not feel isolated.42 Even a small
“rainbow” button (often a symbol of
acceptance of sexual minority indi-
viduals) or decal on an office bulletin
board or door symbolizes openness
and acceptance of diverse sexual
orientation and will be appreciated
by sexual minority teens and their
parents.88

Sexuality and Obtaining a Sexual
History

For pediatricians to offer optimal
clinical care, it is crucial to promote
healthy sexuality, even if the teen is not
sexually active. Creating an accepting
environment will optimize opportuni-
ties to learn about a youth’s sexual
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behaviors. Teens who are abstinent
should have their abstinence acknowl-
edged and reinforced as a preferred
method of prevention for both STIs
and unwanted pregnancies.27 If the
adolescent notes that he or she has
engaged in sexual activity, 1 classic
question is “Are you having sex with
males, females, or both?” For adoles-
cents who are not yet sexually active,
inquiring “Are you attracted to males,
females, or both” will allow for dis-
cussions to prevent sexual risk
behaviors. If the pediatrician gets an
unusual response from the adoles-
cent, a bridging statement such as
“Many teenagers your age have sex
with members of the opposite or the
same sex” can facilitate communica-
tion.101 It may be difficult for some
teenagers to answer these questions
if they have not yet established trust
in the pediatrician. Previous negative
experiences in health care or in-
ternalized shame as a result of soci-
etal homophobia/heterosexism may
cause some teenagers to not disclose
their sexual orientation or same-
gender sexual activity. Sexual minor-
ity adolescents also may not trust that
their confidential information will
truly be kept confidential from their
parents/guardians or others. It has
been shown that it is easier for some
teens to reveal sensitive information
(eg, sexual behavior and sexual ori-
entation) before face-to-face visits
with the pediatrician.104 The most
comfortable method is on a com-
puter, and the next best is on a pa-
per questionnaire.105 Once a teen
has acknowledged on a previsit form
that he or she has a question about
sexual activity or sexual identity, it is
the responsibility of the pediatrician
to introduce a conversation during
the subsequent interview. Often,
sexuality is disclosed at a future
visit after the pediatrician has built
a trusting relationship with the
patient.

Sexual practices are not dissimilar
for heterosexual and lesbian, gay, or
bisexual or MSM/WSW teens. Many
heterosexual youth engage in oral in-
tercourse, and some engage in anal
intercourse.106 Table 3 offers some
suggestions for asking about specific
sexual behaviors.

Once sexual history is obtained, in
the context of the remainder of the
psychosocial history, then specific
health-promotion activities can be en-
couraged. Use of substances, de-
pression, and other mental health
disorders place youth at higher sexual
risk because of lack of ability to make
good decisions regarding use of con-
doms or contraception, and these
issues should be addressed.107 Using
a strength- and asset-based approach
and encouraging positive youth de-
velopment is an effective way to re-
duce risks in all teenagers, including
sexual minority youth.27,108 Frankowski
et al’s109 “Strength-Based Interviewing”
is a method that can be applied to all
adolescents and young adults.

Pediatricians also may assist sexual
minority youth in coming out to their
parents/families on the patient’s own
terms and timetable. This includes
offering supportive suggestions and
counseling and providing resources to
assist the patient and family.42

STI/HIV Testing and Prevention
Recommendations for Sexual
Minority Youth

Recent guidelines from the CDC rec-
ommend assessing for STI risk, which
includes asking about the gender of all
partners. Pediatricians should then

make decisions about STI testing on
the basis of the sexual behaviors
identified by the sexual history.110

Similar to other populations of ado-
lescents, if adolescents are having
protected intercourse (monogamous
relationship, using condoms 100% of
the time and correctly, and no sub-
stance abuse involved), it is reason-
able to test them once per year.
However, adolescents with multiple or
anonymous partners, having unpro-
tected intercourse, or having sub-
stance abuse issues or any other risk
factors should be tested at shorter
intervals.110 Condoms should be pro-
moted for all sexual activities that
involve insertive or receptive inter-
course. STI screening recommen-
dations for MSM are described in
Table 4.

A growing number of experts recom-
mend testing for HSV (by serology) if
infection status is unknown. Because
of the increased incidence of anal
cancer in HIV-infected MSM, screening

TABLE 2 Using Gender Neutral Terms in the Psychosocial History

Heterosexist Question Instead Ask

“Do you have a girlfriend?” “Are you dating anybody?”
“Are you involved any romantic relationship?”

“What do you and your boyfriend do together?” “What do the 2 of you do together?”
“Tell me about your partner.”

“Are you and your girlfriend sexually active?” “Are you having sex?”
“Are the 2 of you in a sexual relationship?”

TABLE 3 Sexual History Questions About
Sexual Behaviors

• Have you ever had sex? What have you done
sexually with a partner?

• Have you ever had oral sex? Has a partner ever
“gone down” on you or have you ever “gone
down” on a partner?

• Have you ever had vaginal sex? Have you ever
engaged in penile-vaginal sex?

• Have you ever had anal sex? Did you put your
penis in your partner’s anus or did your partner
put his penis in your anus?

• If there was any insertive or receptive sex: Do
you use condoms? What percentage of the time?
What about last time?

• If there was any oral-genital contact: Do you use
dental dam or another barrier? What
percentage of the time? What about last time?
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for anal cytologic abnormalities has
been proposed.110,111 An Atlanta study
investigated cytologic screening re-
sults from HIV-positive patients, and
the authors found highly significant
rates of anal dysplasia (47%).112

However, evidence is limited concern-
ing the natural history of anal intra-
epithelial neoplasia, the reliability of
screening methods, and the safety
and response to treatments.110 WSW
are at risk of acquiring bacterial, vi-
ral, and protozoan infections from
current and previous partners, both
male and female. STD treatment
guidelines from the CDC recommend
a frank discussion of sexual identity
and behavioral risk so that the phy-
sician can make decisions about
which STI tests to perform. Digital-
vaginal and digital-anal contact, es-
pecially with shared insertive devices,
can transmit cervicovaginal secre-
tions. Skin-to-skin or skin-to-mucosa
transmission of HPV can occur. Addi-
tionally, because many WSW have also
had sex with men, HPV vaccine and
routine cervical cancer screening
should be offered to women according
to recommended guidelines. Limited
data show inefficient transmission of
HSV-2; however, the relatively frequent
practice of orogenital sex may in-
crease the risk of HSV-1. Bacterial
vaginosis is common among women
in general and even more so among
WSW. Chlamydia and syphilis trans-
mission may have been more common
than previously thought; STD treat-
ment guidelines from the CDC endorse
targeted testing on the basis of sexual
history. Reports by young women of
sex with someone of the same gender
should not deter pediatricians from
screening them for STIs because of
the possibility of a past history of
sexual contact with male partners.
Condoms should be promoted if using
sex toys and dental dam should be
promoted for any oral-vaginal or oral-
anal contact.110

In 2011, the CDC expanded its recom-
mendations for the quadrivalent HPV
vaccine (HPV-4 [Gardasil, Merck Sharp
& Dohme Corp, Whitehouse Station,
NJ]). The CDC recommends routine
immunization of males and females 11
or 12 years of age with HPV-4, ad-
ministered as a 3-dose series. The
immunization series may be started
as early as 9 years of age, and if not
started at 11 or 12 years of age catch-
up immunization is recommended for
females 12 through 26 years of age
and males at 13 through 21 years of
age. HPV-4 is recommended in males
for the prevention of genital warts
and precancerous/dysplastic lesions
of the anus caused by the 4 strains in
the vaccine (6, 11, 16, and 18). HPV-4
was noted to be 78% effective at
preventing anal intraepithelial neo-
plasia from strains 16 and 18 in
males. Ninety percent of all anal can-
cer is caused by HPV. For females,
HPV-4 is recommended for prevention
of genital warts and precancerous/
dysplastic lesions of the cervix, va-
gina, vulva, and anus caused by the 4

strains contained in the vaccine. For
MSM, the CDC recommends routine
immunization through 26 years of
age.110,113–115 Bivalent HPV vaccine
(HPV-2 [Cervarix, GlaxoSmithKline,
Middlesex, United Kingdom]) has been
approved for the prevention of cervi-
cal cancer and precancerous/dysplastic
lesions of the cervix caused by HPV
types 16 and 18 in females 8 through
25 years of age and may be offered.
There are no special recommendations
for sexual minority adolescents and
young adults.116

The 2010 STD treatment guidelines
from the CDC also recommend that all
MSM should be tested for hepatitis B
by testing blood for hepatitis B surface
antigen.110 This test may not need to
be performed, however, if the pedia-
trician has clear evidence that the
adolescent has received all doses of
the hepatitis B vaccine. If not already
immunized against hepatitis B or hep-
atitis A, all MSM should receive these
vaccines. Hepatitis C testing should be
conducted if the patient is a current or
past drug user or if HIV infected.117

Because many teens who self-identify
as gay, lesbian, or bisexual may have
sexual encounters that may not be
predicted by their orientation, con-
versation about birth control is im-
portant.13,14 Emergency contraception
should also be discussed. Emergency
contraception is available over-the-
counter if the patient is older than
17 years. A prescription may be re-
quired for a patient younger than 17
years; additional requirements vary
by state.117

Treatment of Transgender Youth

In 2009, the Endocrine Society pub-
lished “Endocrine Treatment of Trans-
sexual Persons: An Endocrine Society
Clinical Practice Guideline.”11 This was
a refinement of the 2001 publication
of The World Professional Association
for Transgender Health’s Standards of

TABLE 4 Summary of Sexually Transmitted
Diseases Screening Guidelines for
MSM

• HIV serology, if HIV negative or not tested within
the previous year

• Syphilis serology
• Test for urethral infection with Neisseria
gonorrheae and Chlamydia trachomatis using
NAATs in men who have had insertive anal
intercourse during the preceding year

• Test for rectal infection with N gonorrheae and
Ctrachomatis in men who have had receptive
anal intercourse during the preceding year,
using either preferred NAATs (for laboratories
that have met regulatory requirements for an
off-label procedure) or culture for N gonorrheae
and enzyme immunoassay or direct fluorescent
antibody assay for C trachomatis

• Test for pharyngeal infection with N gonorrheae
in men who have acknowledged practicing
receptive oral intercourse during the preceding
year using NAATs (for those laboratories that
have met regulatory requirements for an off-
label procedure) or culture; testing for
Ctrachomatis pharyngeal infection is not
recommended98

NAAT, nucleic acid amplification test.
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Care, which was updated in 2011.5

These documents integrate the best
available evidence with clinical expe-
rience from experts in the field of
assisting transgender patients with
transition. The guidelines were fur-
ther refined by Olson et al10 in a sub-
sequent publication on the basis of
clinical experiences with a large
number of transgender patients in Los
Angeles. These publications discuss
the importance of psychological treat-
ment approaches. The mental health
professional is called on to accurately
diagnose gender dysphoria and any
comorbid conditions, to counsel about
the range of treatment options, to as-
certain readiness for hormone and
surgical therapy, to make formal rec-
ommendations to medical and surgical
colleagues as part of the team of care,
to educate the patient and family, and
to provide follow-up. The skilled thera-
pist will use affirming strategies:
affirming the adolescent’s sense of self,
allowing for exploration of gender and
self-definition, and conveying the mes-
sage that it is “entirely acceptable to
be whoever you turn out to be.” It is
recommended that all transgender
adolescents be involved in psychological
therapy, even those who are functioning
well, to ensure that they have the nec-
essary support they need and a safe
place to explore identities and consider
the transitioning experience.5,10,11

Classifications for the process of
gender transition include reversible,
partially reversible, and irreversible
phases. Reversible transition includes
the adoption of outward gender ex-
pression: wearing preferred clothing,
adopting preferred hairstyles, and
perhaps acquiring a new name. The
use of gonadatropin-releasing hor-
mone (GnRH) analogs is also part of
the reversible stage. The Endocrine
Society guidelines state, “suppression
of pubertal hormones starts when
girls and boys first exhibit physical

changes of puberty (confirmed by
pubertal levels of estradiol and tes-
tosterone, respectively) but no earlier
than Tanner stages 2-3.” Suppression
is similar to the treatment of pre-
cocious puberty. In general, it is rec-
ommended that transgender adolescents
be maintained on suppressive GnRH
analogs until they are emotionally and
cognitively ready for cross-gender sex
hormones.10,11 The rationale for using
GnRH analogs early (at sexual matu-
rity rating 2) and then waiting to be-
gin hormonal therapy is so that MTF
adolescents experience desired out-
comes. However, as noted from 1
large center treating transgender
youth, they commonly present at older
ages with pubertal development too
far advanced for suppressive therapy.
The average age of presentation at
this center was 14.8 years, with an
average sexual maturity rating of
4.1.118 Waiting too long may result in
male voice pitch, laryngeal prom-
inences, and facial hair pattern, which
precludes the option of pubertal sup-
pressive therapy.10,11,118

The partially reversible treatment phase
involves the use of cross-gender hor-
mone therapies. The Endocrine Society
guidelines state that “pubertal de-
velopment of the desired opposite
gender be initiated at about the age of
16 years, using a gradually increasing
dose schedule of cross-sex steroids.”11

Olson’s group follows these guidelines
but may choose to provide therapy
earlier after careful review of the risks
and benefits with the youth and
parents.10 It is recommended that cross-
gender hormone therapy begin after
assessment of readiness by a medical
professional, including a careful re-
view of any hormone contraindications,
and by the mental health professional
who documents psychological readi-
ness. For FTM patients, testosterone is
used. For MTF patients, estrogen is
used, sometimes in combination with

an androgen inhibitor, such as
spironolactone.10,11,118

Adolescents undergoing partially re-
versible cross-gender hormone ther-
apy should be monitored for progress
in transition and for any potential
medical complications. MTF patients
started on estrogen might develop
deep venous thrombosis, prolactino-
mas, hypertension, liver disease, and
decreased libido and are at increased
risk of breast cancer. Spironolactone
can lead to hyperkalemia and de-
creased blood pressure. FTM patients
receiving testosterone may develop
hyperlipidemia, polycythemia, male pat-
tern baldness, acne, and other signifi-
cant side effects.10,11

Irreversible therapy occurs during the
surgical phase, with many different
procedures now available to create a
more masculine or feminine appear-
ance. The Endocrine Society guidelines
and the World Professional Association
for Transgender Health’s Standards of
Care recommend deferring surgery
until an individual is at least 18 years
of age.5,11

There are many barriers to trans-
gender adolescents receiving desired
medical therapies. It is difficult for
transgender youth and their families
to find comprehensive medical and
mental health services. Pediatricians
may not feel comfortable or knowl-
edgeable enough to assist transition
plans in transgender youth, in which
case they should refer to another
physician with experience or expertise
around gender nonconformity. Most
insurance companies do not pay for
this care, and the use of GnRH analogs
is quite expensive. Medical treatments
are neither standardized nor approved
by the Food and Drug Administration,
although they are increasingly sup-
ported by medical literature.11 Consent
is another obstacle, and only Illinois’
and West Virginia’s state statutes can
be interpreted favorably for transgender
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adolescents to be able to consent for
care.120

Injectable medical-grade silicone gel
and oil have been used by physicians
for soft-tissue augmentation.121 Many
transgender adolescents who do not
have parental support or who are
homeless have injected themselves or
others with impure, nonmedical sili-
cone, with significant health con-
sequences. In the Chicago study in
ethnic minority transgender youth, the
authors found that 29% had injected
silicone and 8% had shared needles,
half of which were obtained on the
street or via the Internet.94 Injected
industrial (nonmedical) silicones or
medical silicones used incorrectly
have been shown to cause multiorgan
dysfunction,122 silicone pulmonary
embolization,123 and death.124

ASSISTING PARENTS OF SEXUAL
MINORITY YOUTH

Another critically important role of the
pediatrician is to assist parents of
sexual minority youth. Some parents
have emotional reactions related to
societal homophobia and may have
extreme difficulty accepting their LGBT
teens. Others mourn the loss of the
image of the adolescent that they had
before the disclosure. Pediatricians
should acknowledge the parents’
feelings but should provide informa-
tion and support for the adolescent
who has disclosed. Parents’ reactions
and attitudes may adjust over time
and the pediatrician should check in
regularly and offer support to the en-
tire family. Organizations like Parents,
Families and Friends of Lesbians and
Gays (http://www.pflag.org) or Gay
Family Support (http://www.gayfamily-
support.com) provide valuable resour-
ces for discussion. Lead with Love is
another excellent resource that includes
a film for viewing and discussion (http://
leadwithlovefilm.com). For sexual mi-
nority youth who have been bullied or

victimized, the It Gets Better Project
may assist parents and families (http://
www.itgetsbetter.org/).

RESOURCES FOR SEXUAL
MINORITY YOUTH

Pediatricians’ knowledge about na-
tional and local resources to assist
sexual minority youth is critical to
provide LGBTQ patients and their
families guidance and support as they
progress through adolescence into
young adulthood. Nonprofit organ-
izations, such as the United Way in
some communities, are a great place
to start, as are adult LGBTQ and sex-
ual health advocacy organizations.
Table 5 provides selected Web sites
of LGBTQ-serving organizations and

resources for sexual minority youth,
their families, and communities.

SUMMARY

Pediatricians and other health care
providers already have many of the
skills needed to provide culturally ef-
fective, developmentally appropriate
care for sexual minority youth. LGBTQ
teens/young adults and MSM/WSW are
an underserved population, many of
whom struggle with acceptance of
their sexuality at the same time that
they are managing the other rigors of
adolescence. The adolescent psycho-
social history will allow for discovery
of any high-risk behaviors, and tar-
geted behavioral interventions may
be developed with the adolescent.

TABLE 5 LGBTQ Support and Advocacy Organizations

• The Gay, Lesbian, and Straight Education Network mission is “Every student deserves a safe space”
(http://www.glsen.org).

• Parents, Families, and Friends of Lesbians and Gays (PFLAG) is a long-standing support and advocacy
organization (http://community.pflag.org).

• The National Youth Advocacy Coalition (NYAC) is a social justice organization that advocates for and with
young people who are lesbian, gay, bisexual, transgender, or questioning in an effort to end
discrimination against these youth and to ensure their physical and emotional well-being (http://www.
nyacyouth.org).

• The Trevor Project (http://www.thetrevorproject.org) operates the only nationwide, around-the-clock
crisis and suicide prevention hotline for sexual minority youth (866-4-U-TREVOR).

• Youth Resource is a Web site created by and for LGBTQ young people. Sponsored by Advocates for Youth,
Youth Resource takes a holistic approach to sexual health and exploring issues of concern to LGBTQ
youth, by providing information and offering support on sexual and reproductive health issues through
education and advocacy (http://www.amplifyyourvoice.org/youthresource).

• For patients, communities, and health care professionals, the Gay and Lesbian Medical Association
(http://glma.org) has referral and information resources.

• TransKids Purple Rainbow is a foundation that advocates and organizes events on behalf of transgender
children (http://www.transkidspurplerainbow.org).

• The World Professional Association for Transgender Health, Inc (WPATH). Formerly known as the Harry
Benjamin International Gender Dysphoria Association, Inc, WPATH is a professional organization devoted
to the understanding and treatment of gender identity disorders (http://www.wpath.org).

• Transfamily provides support and education for transgender people, their families, friends, and
significant others. The group is associated with PFLAG to bring awareness to school systems, through
their principals and counselors, by offering literature, speakers, consultation, and support (http://www.
transfamily.org).

• Family Acceptance Project (Marian Wright Education Institute–Resource for LGBTQ youth and families)
(http://familyproject.sfsu.edu)

• Other resources are available on the Adolescent Reproductive and Sexual Health Education Project Web
site at the end of the presentations, “Gay, Lesbian, Bisexual, Transgender, and Questioning Youth” and
“Caring for Transgender Adolescent Patients” found at http://www.prh.org/ARSHEP. These presentations
are also outstanding for both self-education and for use in training current and future medical
professionals.
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Referrals for mental health and sub-
stance abuse treatment may be war-
ranted. Pediatricians have an obligation
to ensure that sexual minority youth
have access to a full range of appro-
priate health care services. As with all
adolescents and young adults, sexual
minority youth need honest answers
and compassion in dealing with issues
and questions around sexual orienta-
tion, identity, and sexual behaviors.
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abstract
Children with developmental disabilities often have unmet complex
health care needs as well as significant physical and cognitive limita-
tions. Children with more severe conditions and from low-income fam-
ilies are particularly at risk with high dental needs and poor access to
care. In addition, children with developmental disabilities are living
longer, requiring continued oral health care. This clinical report
describes the effect that poor oral health has on children with devel-
opmental disabilities as well as the importance of partnerships be-
tween the pediatric medical and dental homes. Basic knowledge of
the oral health risk factors affecting children with developmental dis-
abilities is provided. Pediatricians may use the report to guide their
incorporation of oral health assessments and education into their well-
child examinations for children with developmental disabilities. This
report has medical, legal, educational, and operational implications
for practicing pediatricians. Pediatrics 2013;131:614–619

Good oral health is an important component of overall health and
implies that teeth, gums, and oral mucosal tissues are intact and free
of disease. Conversely, poor oral health may affect quality of life and
a person’s ability to eat, sleep, and function without pain. For many
children with developmental disabilities, their smile is their most
effective way of interacting with the world. Poor oral health may also
contribute to systemic illness (aspiration pneumonia, systemic in-
fection, and systemic inflammation).1 The most common disease of
teeth is dental caries (cavities), and the most common diseases of the
gingiva and supporting structures of the teeth are gingivitis and
periodontal disease, respectively. Dental caries occur when bacteria
in the mouth metabolize carbohydrates to produce acid. The regular
exposure of tooth surfaces to acid results in loss of mineral from the
tooth and subsequent cavities. Gingivitis and periodontal disease are
also caused by bacteria and by lack of routine oral hygiene proce-
dures. Bacteria-containing plaque forms on tooth surfaces and cau-
ses inflammation of the adjacent gingival tissues. If plaque is
permitted to remain on the tooth for a period of time, it becomes
mineralized. This tartar or calculus provides a physical irritation to
the gingival tissues, eventually resulting in loss of the attachment of
gums to teeth and loss of supporting bone.
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Children with developmental disabilities,
including conditions that affect behavior
and cognition, often have limitations in
their abilities to perform activities of
daily living. They may have special health
care needs as well. Examples include
children with autism spectrum dis-
orders, intellectual disability, cerebral
palsy, craniofacial anomalies, and other
health conditions. As a group, children
with developmental disabilities are
more likely to have unmet dental needs
than are typically developing children2,3

and are considered to be at greater
risk of developing dental disease. The
reasons include frequent use of medi-
cine high in sugar, dependence on a
caregiver for regular oral hygiene, re-
duced clearance of foods from the oral
cavity, impaired salivary function, pre-
ference for carbohydrate-rich foods,
a liquid or puréed diet, and oral aver-
sions.4 Medications to manage seizures
may cause gingival overgrowth. Other
medications, such as glycopyrrolate,
trihexyphenidyl, and some attention-
deficit/hyperactivity disorder medica-
tions (amphetamine, atomoxetine), can
result in xerostomia, which increases
the risk of dental caries. In addition,
recent policies promoting community-
based living arrangements and in-
creased independence for people with
developmental disabilities may also
contribute to the increased risk of
dental caries by decreasing direct
caregiver supports.4 The oral health
needs of this population have also in-
creased because children with dis-
abilities are much more likely to
survive into adulthood than they were
in previous decades.5

ACCESS TO MEDICAL AND DENTAL
CARE

Access to dental care may pose a
challenge for children with develop-
mental disabilities because of lack of or
inadequate dental insurance or diffi-
culty finding a dentist who is willing and

able to care for young children or
children and adolescents with complex
medical conditions. In some cases,
behavioral conditions may make it dif-
ficult to provide dental care in the
traditional setting. In a survey of fam-
ilies of children with special health care
needs, 24% reported that their children
needed dental care other than pre-
ventive care in the 12months before the
interview and 8.9% of respondents
reported that they were unable to ob-
tain the needed care.1 In the group with
unmet dental needs, the more severely
affected children were more likely to
have unmet dental needs than were
children whose medical condition only
mildly affected their lives. The access
to care for these children was also
significantly affected by family income.
Medicaid reimbursement rates are of-
ten below the usual and customary
fees. Low-income families were much
less likely to report being able to ob-
tain care than were higher-income
families,2 making it imperative that
health care providers advocate for low-
income families with children who are
at risk of dental problems.

BARRIERS TO ACCESS TO CARE

Barriers to accessing dental care for
children with developmental disabilities
include transportation difficulties, lim-
ited numbers of dentists with the nec-
essary expertise, and overall workforce
capacity shortages.6 Pediatric dentists
have the needed training to be able to
treat patients with developmental dis-
abilities. However, there are only 5000
practicing pediatric dentists in the
United States, and this number as well
as their distribution cannot adequately
address the treatment needs of these
patients. As a result, general dentists
often treat children with special health
care needs in their practices. It is esti-
mated that there are 11.2 million chil-
dren with special health care needs in
the United States (www.childhealthdata.

org). Not all of these children fit into
the category of having a develop-
mental disability. Kerins et al6 esti-
mated that for general dentists who
currently treat children with special
health care needs in their practice,
one-third of their available visits would
need to be for this patient population
to meet capacity needs.

Nelson et al7 divided barriers from the
parents’ perspective into 2 categories:
environmental and nonenvironmental.
Significant environmental barriers in-
cluded the inability to find a dentist who
would treat their child and to find
a dental office where the staff members
were not nervous about caring for
a child with special needs. Included are
financial barriers resulting from Med-
icaid reimbursement rates that are
below the usual and customary fees.
Many children with special health care
needs have Medicaid insurance for
dental care, but many dentists, includ-
ing pediatric dentists, do not accept
Medicaid insurance. Nonenvironmental
barriers included the child’s perceived
fear of the dentist, the child’s inability to
cooperate for dental exams, other
health care needs that were more ur-
gent, and the child’s having an aversion
to things in his or her mouth.7

ORAL HEALTH CONDITIONS
ASSOCIATED WITH
DEVELOPMENTAL DISABILITIES

Children Who Do Not Take Food or
Fluids Orally

Children who are unable to meet their
fluid and nutritional needs orally and
who depend on gastrostomy tube
feedings are at significantly increased
risk of poor oral health, particularly
a build-up of tartar and subsequent
gingivitis.4,8,9 The increased calculus
formation that is seen in children who
are primarily fed via a gastrostomy
tube may result from the lack of nor-
mal clearance of the oral cavity that
takes place when food is chewed and
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swallowed. Children with quadriplegic
cerebral palsy often have increased
periodontal disease as a result of poor
oral hygiene, in part because of de-
pendence on caregivers.10 The risk of
dental caries is increased by enamel
hypoplasia, poor nutritional status, and
medicines that reduce saliva or contain
sugar. Children with oral dysphagia
often pocket food and fluids, further
promoting dental decay. Puréed foods
may adhere to the teeth longer than
regular foods. Gagging, choking, and
reflux can expose teeth to acidic gas-
tric contents. The lack of oral experi-
ences and severe motor impairments
can result in hyperactive bite and gag
reflexes, which can interfere with not
only oral hygiene but also with the
dentist’s access to the child’s mouth.

Children With Oral Aversion

Increasing numbers of children with
oral aversions are being seen in
pediatricians’ and dentists’ offices.
Some children have developed oral
aversions as a result of being born
preterm and having had prolonged
intubation and other noxious experi-
ences to the mouth. Children with au-
tism spectrum disorders often have
oral aversions characterized by hyper-
sensitivities to textures, smells, tastes,
and colors, thus significantly limiting
the foods they will eat. Resultant nu-
tritional deficiencies can affect oral
health. Deficiencies of vitamins A and
C can result in poor healing and in-
creased gum bleeding. Vitamin D de-
ficiency can result in soft teeth.
Malnutrition can affect the immune
system and result in increased gingi-
vitis and other oral infections. Pref-
erences for soft foods can lead to
increased food adherence to teeth.
Oral aversion can interfere with oral
hygiene such as brushing or flossing.
Poor oral hygiene may be the most
influential risk indicator associat-
ed with new caries in children with

autism.11 Children with oral aversion
may need to be sedated or be pro-
vided general anesthesia so that den-
tists can adequately examine, clean,
and restore their teeth.

Children With Functional
Limitations in Self-care

Self-care skills in children with in-
tellectual disability and neurodevelop-
mental disabilities are compromised
because of delays in motor and cog-
nitive abilities, which leads to an in-
creased reliance on others for health
and oral health care activities.12 Chil-
dren with functional limitations in self-
care are at increased risk of dental
caries and periodontal disease as
a result. It is not uncommon for chil-
dren with intellectual disability to also
have oral aversions and to have be-
havioral problems in the traditional
dental office setting. Behavioral prob-
lems create an additional barrier to
care, because parents are hesitant to
bring the child to the dentist and be-
cause many dentists are not comfort-
able managing difficult behavior.

Children with Down syndrome have
dental issues similar to those in other
children with intellectual disabilities,
but in addition, they are more likely to
have crowding of teeth, making it more
difficult to perform oral hygiene, and
are more susceptible to periodontal
disease.13 Because there is a large
range in the functional status of chil-
dren with Down syndrome, general-
izations about behavior in the dental
office have minimal value. There is the
perception that children with Down
syndrome are at decreased risk of
dental caries, possibly because of
factors related to salivary function;
however, scientific evidence is lacking.

Children With Craniofacial
Anomalies

Orofacial clefts are one of the more
common birth defects in the United

States, with a prevalence that varies by
racial/ethnic background, and are es-
timated to be present in ∼1 in 1000
births.14 Children with structural anom-
alies of the face and mouth (eg, cleft
lip, cleft palate, Crouzon syndrome,
Apert syndrome, and Pierre Robin
sequence) frequently require multiple
surgeries and experience distur-
bances in dental and speech de-
velopment. They may have extra teeth
located in or around the cleft, missing
teeth, or malformed teeth. The posi-
tion of the teeth can make it difficult
to thoroughly remove plaque and in-
creases the risk of dental caries.15 In
addition, these children often have
oral aversions and resist home oral
hygiene activities. Orthodontic care is
commonly required to correct dental
malocclusions in these patients, and
orthodontic appliances significantly in-
crease the risk of dental caries. Failure
of palate repair and bone grafting is
more likely in the presence of unhealthy
gingival tissues, making oral hygiene
particularly important in these children.

One example of a disorder with cra-
niofacial anomalies is Goldenhar syn-
drome. Children with Goldenhar
syndrome have distinctive clinical
features, including mandibular hypo-
plasia, facial asymmetry, vertebral
anomalies, microtia, and central ner-
vous system anomalies.16 In some
cases, cleft lip and palate are present,
and the oral manifestations can range
from malocclusion to complete lack of
the mandibular ramus. Intellectual
disability is also a common finding in
children with Goldenhar syndrome,
and therefore their ability to perform
oral hygiene and other self-care ac-
tivities is compromised. Also, because
children with Goldenhar syndrome
can have limited oral opening and/or
a malocclusion, oral hygiene is more
difficult, putting them at increased
risk of both dental caries and
gingivitis.17
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Children With Chronic Dental
Erosions Secondary to Maladaptive
Behaviors

Children with neurodevelopmental dis-
abilities may have increased maladap-
tive behaviors that can affect oral
health, such as bruxism (teeth clench-
ing or grinding) and repetitive biting on
nonfood objects. However, there is little
information in the literature on these
issues, especially biting on nonfood
objects. One study showed significantly
more physical signs of bruxism in
children who had autism spectrum
disorders.18 Bruxism is more common
during sleep and is one of the most
common sleep disorders. Bruxism can
result in occlusal trauma, such as ab-
normal wear patterns and even teeth
fractures. It can result in gum re-
cession and tooth loss. Some risk fac-
tors for bruxism are common in
individuals with disabilities such as
sleep disorders and malocclusion. The
usual approaches to bruxism that re-
quire the ability to cooperate with and
tolerate appliances may not be suc-
cessful. A systematic review of 11
studies in individuals with develop-
mental disabilities and bruxism sug-
gested that behavior modification and
dental treatment may be the best
approaches to this problem.19

INTERPROFESSIONAL
PARTNERSHIPS

Oral Health Education in Medical
and Residency Training

Education in oral health during medical
and residency training is very limited. In
a survey of pediatricians, only 36% said
they had received previous training in
oral health, with 13% reporting training
during medical school.20 The majority of
survey respondents recognized the im-
portance of evaluating their patients
for dental caries, but only 41% felt that
their ability to identify caries was very
good or excellent. This survey focused
on healthy young children rather than

those with special health care needs,
but presumably, their responses would
apply to children with special health
care needs as well. There are similar
findings in family medicine residency
programs. In a survey of residency
directors, 95% of respondents agreed
that oral health knowledge is important
for family medicine residents, but the
likelihood that residents were taught
about oral health screening measures
ranged from 9% to 84%. The oral health
measure least taught to residents was
asking about the mother’s oral health.21

Identification of Children Who
Require Referral for Dental
Treatment

The American Academy of Pediatrics
recommends the establishment of a
dental home by 1 year of age for chil-
dren at high risk of dental caries.22

Pediatricians should encourage pa-
rents of children with developmental
disabilities to seek dental care at their
first birthday and to help them identify
resources to overcome any barriers
such as transportation. The American
Academy of Pediatric Dentistry recom-
mends that all children visit a pediatric
dentist when the first tooth comes in,
usually between 6 and 12 months of
age (“first visit by first birthday”).23 In
addition to determining caries risk, an
early first visit offers opportunities to
establish a pediatric dental home and
to provide dental-related anticipatory
guidance. Currently, 40 states have
Medicaid programs that reimburse
medical providers for preventive den-
tal care, including fluoride varnish
application.24 Fluoride varnish is a
concentrated topical fluoride that is
applied to the teeth by using a small
brush and sets on contact with saliva.
The advantages of this modality are
that it is well tolerated by infants and
children, has minimal risk for inges-
tion, has a prolonged therapeutic ef-
fect, and can be applied by both dental
and nondental health professionals in

a variety of settings.25 The application
of fluoride varnish during an oral
screening is a great benefit to children
at high risk of caries and who may
have limited access to dental care. Thus,
it should be a high priority for children
with developmental disabilities.

Unfortunately, access to pediatric
dentists is limited in many areas.
General dentists may not begin seeing
children until 3 to 5 years of age and
often lack the expertise to manage the
oral health needs of children with
developmental disabilities. Children
with disabilities should follow the
“first visit by first birthday” recom-
mendation even if it means traveling
a long distance to see a pediatric
dentist. The importance of the pedi-
atric medical home to coordinate with
a pediatric dental home cannot be
overstated. Children with certain
craniofacial abnormalities and other
at-risk conditions should have their
initial pediatric dental visit during the
first 6 months of life. The early es-
tablishment of regular pediatric den-
tal care at the age of 6 to 12 months
with 3- to 6-month follow-up visits
throughout childhood means that the
pediatrician should rarely have to
make a decision about when to refer
a child with developmental disabilities
for dental treatment. The Oral Health
Risk Assessment Tool was developed
by an expert group of pediatricians
and pediatric dentists and is available
online (http://www2.aap.org/oralhealth/
RiskAssessmentTool.html). This tool can
be used to document the caries risk of
a child patient and assist with deci-
sions regarding referral to a pediatric
or general dentist.

Safe Use of Procedural Sedation
and Analgesia/Anesthesia

Many children and adults with de-
velopmental disabilities find treatment
in the traditional dental setting chal-
lenging. Even routine dental procedures
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involve sounds, tastes, and other stim-
ulation that can be difficult to tolerate.
To make preventive and restorative care
more comfortable for patients with
developmental disabilities, treatment is
often provided with the use of either
sedation or general anesthesia. Seda-
tion may be provided in the dental office
or in an outpatient surgical center fol-
lowing appropriate guidelines to ensure
patient safety. General anesthesia is
primarily provided in a hospital setting
where the necessary precautions can
be taken to minimize complications. The
pediatrician should be aware that
children with disabilities often have
exaggerated and unpredictable re-
sponses to sedation and conscious
anesthesia.

Sedation guidelines were developed
collaboratively between the American
Academy of Pediatrics and the Amer-
ican Academy of Pediatric Dentistry in
2006.26,27 These guidelines describe
the types of precautions that should
be taken for mild and moderate levels
of sedation in the dental or pediatric
office. Children who are considered
candidates for in-office mild or mod-
erate sedation include those that are
categorized by the American Society
of Anesthesiologists (ASA) Physical
Status classification system as ASA I
or II. For children with ASA classifica-
tion III or IV or those with special
health care needs or anatomic airway
abnormalities, it is recommended
that the practitioner take additional

precautions and seriously consider
consultation with an anesthesiologist.

SUGGESTIONS FOR PEDIATRICIANS

1. Learn how to assess dental and
periodontal health in children with
special health care needs.

2. Recognize risk factors that contrib-
ute to poor oral health with the use
of the Oral Health Risk Assessment
Tool (http://www2.aap.org/oralhealth/
RiskAssessmentTool.html).

3. Identify dental professionals in the
community who will provide a dental
home for children with developmen-
tal disabilities (including providers
for children who require sedation/
anesthesia).

4. Include anticipatory guidance on
appropriate oral hygiene and hab-
its for all children, especially those
at high risk because of special
health care needs or developmen-
tal disabilities.

5. Advocate for oral care for children
with developmental disabilities.

6. Develop collaborations with dental
partners to coordinate care for chil-
dren with developmental disabilities.
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POLICY STATEMENT

Out-of-School Suspension and Expulsion

abstract
The primary mission of any school system is to educate students. To
achieve this goal, the school district must maintain a culture and en-
vironment where all students feel safe, nurtured, and valued and
where order and civility are expected standards of behavior. Schools
cannot allow unacceptable behavior to interfere with the school dis-
trict’s primary mission. To this end, school districts adopt codes of
conduct for expected behaviors and policies to address unacceptable
behavior. In developing these policies, school boards must weigh the
severity of the offense and the consequences of the punishment and
the balance between individual and institutional rights and responsi-
bilities. Out-of-school suspension and expulsion are the most severe
consequences that a school district can impose for unacceptable
behavior. Traditionally, these consequences have been reserved for
offenses deemed especially severe or dangerous and/or for recalci-
trant offenders. However, the implications and consequences of out-
of-school suspension and expulsion and “zero-tolerance” are of such
severity that their application and appropriateness for a developing
child require periodic review. The indications and effectiveness of
exclusionary discipline policies that demand automatic or rigorous
application are increasingly questionable. The impact of these policies
on offenders, other children, school districts, and communities is
broad. Periodic scrutiny of policies should be placed not only on
the need for a better understanding of the educational, emotional,
and social impact of out-of-school suspension and expulsion on the
individual student but also on the greater societal costs of such rigid
policies. Pediatricians should be prepared to assist students and
families affected by out-of-school suspension and expulsion and
should be willing to guide school districts in their communities to
find more effective and appropriate alternatives to exclusionary dis-
cipline policies for the developing child. A discussion of preventive
strategies and alternatives to out-of-school suspension and expulsion,
as well as recommendations for the role of the physician in matters
of out-of-school suspension and expulsion are included. School-wide
positive behavior support/positive behavior intervention and support
is discussed as an effective alternative. Pediatrics 2013;131:e1000–e1007

RATIONALE FOR OUT-OF-SCHOOL SUSPENSION AND EXPULSION

Perhaps no public institution more closely mirrors the community in
which it is found than does the public school system. The school system
comprises children from a wide variety of socioeconomic backgrounds
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and a wide range of academic abilities
and challenges. The primary mission of
any school system is to educate the
students for which it is responsible. To
achieve this mission, the school district
must maintain a culture and environ-
ment in which all students feel safe,
nurtured, and valued. Order and civility
must be maintained while expecting an
appropriate standard of behavior from
faculty, staff, and students. Traditionally,
the goals for out-of-school suspension
and expulsion policies were to promote
a safe environment for students and
staff by decreasing violent behavior,
combating statutorily criminal activi-
ties (especially illicit drug usage and
trafficking), and discouraging inap-
propriate behavior and limiting its
influence on others. Out-of-school sus-
pension and expulsion ensure that an
offending act is punished; thus, in the-
ory, a standard of acceptable behavior
is maintained. It has been traditionally
held that, in removing the offending
student from the school environment,
the student’s influence on others would
be limited, the school environment
would thereby be improved, and a
message would be sent that certain
behaviors will not be tolerated.1 Re-
search has demonstrated, however,
that schools with higher rates of out-of-
school suspension and expulsion are
not safer for students or faculty.2

“ZERO TOLERANCE”

The Gun-Free Schools Act of 1994 (Pub L
No. 103-882, x14601) popularized the
concept of zero tolerance in the theory
and practice of behavior control and
discipline in schools and, in many
cases, profoundly altered the entire
discussion of these topics. As its title
implies, that legislation focused spe-
cifically on the bringing of weapons to
school and mandated a specific re-
sponse from school districts. The of-
fense for which the Gun-Free Schools
Act was intended (that is, bringing

a weapon to school) may account for
<2% of the offenses for which stu-
dents are suspended or expelled.3

Many school districts, however, quickly
seized on zero-tolerance policies as a
means of addressing a variety of in-
fractions, including nonviolent offenses,
such as drug and alcohol violations,
verbal disrespect to teachers, and tru-
ancy. The concept of zero tolerance was
readily embraced as inherently fair,
and its harshness was accepted as
a massive deterrent to undesirable
behavior. However, problems with zero-
tolerance policies began to occur soon
thereafter, precisely because of its in-
flexibility and harshness. It is in-
teresting to note that, although zero-
tolerance legislation was prompted by
violent acts perpetrated by white stu-
dents, the vast majority of out-of-school
suspension and expulsion occurring
with zero-tolerance policy applications
involve black or Hispanic students.2

One of the first questions to surface
was what “zero tolerance” should
mean. A zero-tolerance policy that
mandates a disciplinary hearing con-
cerning certain unacceptable behav-
iors allows school boards and
administrators flexibility and discre-
tion in dealing with serious infractions.
On the other hand, a policy that man-
dates a particular consequence (for
example, that a student be suspended
or expelled without consideration be-
ing given to the extenuating and miti-
gating circumstances of the case)
allows authorities no such leeway. It
should be noted that a school district
may not want discretion in its zero-
tolerance policy, feeling that such in-
flexibility sends the clearest message
to offenders and best ensures the well-
being of the rest of the student body.
However, “research indicates a nega-
tive relationship between the use of
suspension and expulsion and school-
wide academic achievement, even
when controlling for demographics

such as socioeconomic status.”4 In
other words, aggressive out-of-school
suspension and expulsion policies
may not only hurt those against whom
they are applied but may also para-
doxically hurt those students the poli-
cies were supposedly designed to
protect and help. Problems with fair-
ness, impartiality, uniformity, and flexi-
bility have caused the effectiveness,
validity, and justification of zero-
tolerance policies to be questioned.2,4

Moreover, a student who has an in-
dividualized education plan (IEP) and/or
has been identified with a disability
may be entitled to a hearing to de-
termine whether the student’s alleged
misconduct was directly related to his
or her disability or a direct conse-
quence of the disability. The Individuals
With Disabilities Education Act and rel-
evant state statues should be refer-
enced in this regard. If a student is
thought to have a disability and is de-
nied a hearing, the legality of such
a denial may be open to question.

DISADVANTAGES OF OUT-OF-
SCHOOL SUSPENSION AND
EXPULSION TO STUDENT AND
FAMILY

The adverse effects of out-of-school
suspension and expulsion on the stu-
dent can be profound. The student is
separated from the educational pro-
cess, and the school district may not
be obligated to provide any further
educational or counseling services for
the student.5 Data suggest that stu-
dents who are involved in the juvenile
justice system are likely to have been
suspended or expelled.4 Further, stu-
dents who experience out-of-school
suspension and expulsion are as
much as 10 times more likely to ulti-
mately drop out of high school than are
those who do not.5,6 The student who
does not complete high school can ex-
pect to earn considerably less over
a working career and to have far fewer

PEDIATRICS Volume 131, Number 3, March 2013 e1001

FROM THE AMERICAN ACADEMY OF PEDIATRICS



OUT-OF-SCHOOL SUSPENSION AND EXPULSION 787

educational and employment opportu-
nities from which to choose than a stu-
dent who has completed high school. If
the student’s parent(s) work, there may
be no one at home during the day to
supervise the student’s activity, making
it more likely that the student (1) will
not pursue a home-based education
program; (2) will engage in more in-
appropriate behavior; and (3) will as-
sociate with other individuals who will
further increase the aforementioned
risks.2

DISADVANTAGES OF OUT-OF-
SCHOOL SUSPENSION AND
EXPULSION POLICIES TO A SCHOOL
DISTRICT

There are risks and disadvantages
associated with the use of any powerful
intervention or remedy, and out-of-
school suspension and expulsion is
no exception. Out-of-school suspension
and expulsion are drastic responses to
instances of severe misconduct. They
can also be very superficial if, in using
them, school districts avoid dealing
with underlying issues affecting the
child or the district, such as drug
abuse, racial and ethnic tensions, and
cultural anomalies associated with vi-
olence and bullying.7,8 There is also
a risk of inconsistent and capricious
application. In one 2006 study of
statewide school suspension and ex-
pulsion rates, it was revealed that 10%
of schools were responsible for 50%
of suspensions.3,9 Moreover, “drastic”
is not synonymous with “effective.”
The Zero Tolerance Task Force of the
American Psychological Association
determined that schools with higher
rates of suspension tend to have lower
academic quality, pay less attention to
school climate (social, cultural, aca-
demic, ethical), and receive lower rat-
ings on school governance measures.4

Ironically, out-of-school suspension and
expulsion often place the child back
into the very environment that may

have contributed to the antisocial
behaviors in the first place, thereby
negating the effectiveness of a “lesson-
learned” from out-of-school suspension
and expulsion. Atkins et al10 demon-
strated that the use of suspension as
discipline increased the number of
students to whom suspension was ap-
plied, whereas when suspension was
no longer used as punishment, that
number declined.

GREATER FISCAL COSTS

Any discussion of a school district out-
of-school suspension and expulsion
policy must consider the fiscal impli-
cations of such a policy. Besides the loss
of capitation funds for student atten-
dance, there are other significant costs
to the district associated with the pro-
cess of suspending or expelling a stu-
dent, including time spent in meetings,
seeking expert testimony, and pre-
paring for the disciplinary hearing itself.
Unlike time spent by staff, consultants,
and administrators working to educate
children, time spent on suspension and
expulsion preparation yields no mea-
surable educational benefit, so it is
especially costly to the district’s primary
mission. Moreover, the cost to the dis-
trict continues to mount after the ex-
pulsion hearing. States may require
districts to have mechanisms whereby
an expelled or suspended student re-
ceives services and may become eligi-
ble for reinstatement into the district,
provided certain conditions are met
and maintained.

Recalling that students who experience
out-of-school suspension and expulsion
are far more likely to ultimately drop
out of high school, it is worthwhile to
consider critically the potential adverse
long-term fiscal consequences to the
student and society as a whole. If the
student does not graduate from high
school, the long-term costs are pro-
found. A high-school dropout will earn
$400 000 ($485 000 for males) less over

a lifetime than a high school gradu-
ate.11 The dropout will pay $60 000 less
in taxes than the high school graduate.
This represents a loss to federal and
state governments of billions of dollars
per year in income tax revenue. The
average high school dropout ex-
periences worse health12 than the av-
erage high school graduate and has
a life expectancy that is 6 to 9 years
shorter.13 The implications for the
health care system are significant. For
economic reasons alone, it is in the
best interests of students and society
to seek alternatives to out-of-school
suspension and expulsion whenever
possible.14

PREVENTION OF OUT-OF-SCHOOL
SUSPENSION AND EXPULSION

As outlined previously, out-of-school
suspension and expulsion represent
an enormously costly and largely un-
satisfactory solution to behavior prob-
lems in school, whether from the
standpoint of the school district, the
student, or the community. Out-of-
school suspension and expulsion have
short- and long-term consequences
that are best avoided if at all possible.

Three strategies schools can use that
can lessen the incidence of out-of-
school suspension and expulsion are
as follows: (1) early intervention pro-
grams for preschool children; (2) early
identification of children at risk for
school difficulties and intensive in-
tervention before problem behaviors
occur; and (3) annual implementation
of clearly articulated and carefully
taught age-appropriate codes of con-
ducts with stated alternatives and
supports for students to use before
they engage in inappropriate behaviors,
such as school-wide positive behavior
support (SWBS). These strategies can
also instill short- and long-term positive
change in individual students and in the
school district as a whole. It is im-
portant to note that they depend not
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just on the efforts of the school district,
but on the coordinated resources of the
entire community for their success.

Early Intervention for Preschool
Children15–17

The education of a community’s chil-
dren is generally regarded as the re-
sponsibility of the local school district.
The challenge and glory of the public
school district is that it has an obli-
gation to accept any and all children
within its geographic boundaries into
its programs. The school district does
not, however, have much control over
how well prepared children are to
learn when they enter kindergarten at
4, 5, or 6 years of age. A great deal of
neurocognitive development occurs in
the first years after birth18; moreover,
children who do not receive nurturing
early in life or who are subject to
stressful or toxic stimuli carry the
effects of these adverse experiences
for years afterward and may never be
entirely free of their influence.19–22

Recent studies in infant and early child
brain development have highlighted
the critical influence of parenting, at-
tachment, and early childhood educa-
tion on the emotional, social, and
cognitive development of young chil-
dren and the role of attachment dis-
turbances in many child and adult
disorders. On the basis of these new
developments, many communities have
begun offering services such as nurse
visits to at-risk pregnant women and
parents, parenting programs, child
care consultation, and therapeutic child
care settings.23 Thus, meeting a child’s
need for care and nurturing early on is
critical to normal development and can
have a significant effect on the child’s
ability to adapt socially and succeed
academically in school. Families and
infants at risk for neglect and domestic
violence can be identified by pedia-
tricians and other care providers at
prenatal visits and before discharge
after delivery. Protocols to screen for

and follow-up on at-risk families ensure
fair and equitable treatment; many
families in need may not fit a particular
socioeconomic stereotype. Identified
families should then be referred to
public health and other community
resources that can provide family sup-
port and services. These programs,
which have been shown to be effective,
at least with low-income families, play
an important and, in some instances,
essential role in promoting the positive
functioning of families and ensuring
the well-being of children.23 The Amer-
ican Academy of Pediatrics (AAP) re-
port, “Preparing the Community for
Addressing Mental Health Concerns,”
provides resources to assist in de-
termining which of these programs
targeting young children are most
promising.24 Pediatricians should be-
come familiar with and make appro-
priate referrals to these programs as
well as cooperative educational serv-
ices and other public school universal
pre-K or early education and child care
programs that provide early childhood
intervention to identified high-risk or at-
need children. Early Head Start and
Head Start programs are also impor-
tant resources that pediatricians and
other professionals can use for eligible
families. Finally, children should be
screened for medical and toxicologic
etiologies that might result in behav-
ioral problems, consistent with AAP
Bright Futures guidelines.25

Early Identification of School
Difficulties and Intensive
Intervention

Early identification and intensive in-
tervention is a continuation of the
efforts made during birth-to-preschool
early intervention efforts. Ideally, this
represents a coordinated effort among
the primary pediatrician or special-
ists, the school district, and other
community agencies to support fami-
lies and children at risk. This support
can come frommany sources, including

public health or social services agen-
cies, service organizations such as
Boys’ and Girls’ Clubs, local health care
providers, and specialists at regional
medical centers. In its 2004 policy
statement, “School-Based Mental Health
Services,” the AAP supports the devel-
opment of school-based mental health
programs as a means of “improving
access to diagnosis and treatment for
the mental health problems of children
and adolescents.”26 Further research
should be performed in this area to
explore the question of whether mental
health services would be more effec-
tive if provided in conjunction with a
change in school-wide behavior expec-
tations, as may be achieved through
a program such as school-wide positive
behavior support.

SWBS/Positive Behavior
Intervention and Support

SWBS27–29 is based on group behavior
theory; that is, behavior change
occurs when desired behaviors are
actively taught, clearly and consis-
tently expected, and positively recog-
nized and acknowledged. When SWBS
is practiced, the proportion of stu-
dents with serious behavior problems
decreases, and the school’s overall
climate improves. SWBS is based on 3
main components: (1) prevention; (2)
multitiered support; and (3) data-
based decision making. It comprises
3 tiers of intervention.1 The first fo-
cuses on school-wide primary pre-
vention, involving all students, staff,
and school settings. The second fo-
cuses on groups and students engag-
ing in at-risk behaviors. The third tier
focuses individualized intervention on
students engaging in at-risk behaviors.
The process is developed and driven by
a group of 5 to 10 individuals repre-
senting administrators, staff, parents,
community members, and students.
This group learns the key practices
of SWBS and develops the behavior
goals to be achieved. All school staff
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members need to reinforce desirable
behavior and be consistent in respon-
ding to such behavior and respond in
a consistent fashion to such behavior.27

Prevention involves defining and con-
sistently teaching school behavior
expectations and developing a consis-
tent system to acknowledge and re-
ward appropriate behavior.

Multitiered support refers to an equally
consistent continuum of interventions
for inappropriate behavior and sup-
portive re-education for students who
misbehave. Minor violations might en-
tail a reminder to a student; a major
violation would entail a specific in-
tervention. These interventions may
include (1) problem-solving and nego-
tiation of a behavior contract; (2) in-
kind restitution; (3) behavior-focused
study courses or self-study modules;
(4) parent involvement and “buy-in” in
decision-making regarding their child’s
schooling; (5) psychological evaluation
and counseling; (6) community service
(apart from restitution); (7) behavior
monitoring based on the general ten-
ets of the SWBS plan but tailored to
the needs of the individual student;
(8) coordinated behavior modification
plans based on the general tenets of
the SWBS plan but tailored to the
needs of the individual student; (9)
alternative programming, including
curriculum, scheduling, site, and/or
program, such as independent study
or work-study; and (10) an appropriate
in-school suspension program, which
may be necessary to provide intensive
supervision, academic tutoring, and
behavior counseling. The goals of the
in-school suspension program should
be tailored to the needs of the stu-
dent.30 Medical evaluation may also be
considered.

Data-based decision-making refers to
the practice of gathering aggregate
data about student behavior and dis-
cipline issues for review by adminis-
tration and the SWBS team. This

analysis allows the development of
strategies to reduce the problems
identified.2

The key to the SWBS approach is that it
does not stress fixing the student’s
past as much as it stresses the gains
to be made by improving behavior
in the future. In so doing, it does
not make demands for counseling
and psychological resources that the
school district itself may not be able
to provide; rather, it creates around
each student and all students an en-
vironment of support such that even
those students being disciplined can
feel that it is being done supportively
rather than punitively. It is cost-effective,
not only in terms of demands on re-
sources, but in terms of success. The
effectiveness of SWBS is such that the
US Department of Education, through
its Office of Special Education Pro-
grams, established the Technical As-
sistance Center on Positive Behavior
Interventions and Supports (PBIS) “to
give schools capacity-building infor-
mation and technical assistance for
identifying, adapting and sustaining ef-
fective school-wide disciplinary practi-
ces.” Evidence-based analysis of results
cited by school districts nationwide in-
dicates that SWBS is effective in achiev-
ing these aims.31–33 More than 16 000
school districts nationwide have already
adopted this approach to maintaining
school discipline and reducing out-of-
school suspension and expulsion, and
most states have SWBS/PBIS (www.pbis.
org). According to the Association for
Positive Behavior Support “over 40
states have a state-level leadership team
and action plan for PBIS implementa-
tion” (www.apbs.org). Some states have
gone so far as to issue official state-
ments citing the inequities and inef-
fectiveness of zero-tolerance policies
and recommending SWBS models in-
stead (Letter to Wisconsin Department
of Public Instruction, Letter to Adminis-
tration, March 2009).

BULLYING

A brief mention of bullying is made
here because the problem of bullying
among school children is receiving
a great deal of well-deserved and
overdue attention among various so-
cial and governmental institutions, and
because SWBS/PBIS has been shown to
be effective in addressing the problem
of bullying as well. Effective manage-
ment of bullying via SWBS is specifi-
cally addressed by the Technical
Assistance Center on Positive Behavior
Interventions and Supports.34

The recently published AAP policy
statement “Role of the Pediatrician in
Youth Violence Prevention” addresses
bullying defined as “a form of ag-
gression in which 1 or more children
repeatedly and intentionally intimi-
date, harass, or physically harm a vic-
tim who is perceived as unable to
defend herself or himself.”35–37 The
sociologic phenomenon of bullying is
complex. Historically, it has been
widely practiced and is the most
common form of violence. Annually, 3.7
million youth engage in it and more
than 3.2 million youth are victims an-
nually.37 It involves essentially all chil-
dren, as bullies, victims, or both or as
knowledgeable bystanders. Put an-
other way, few if any children are un-
aware whether bullying is occurring
among their peers. Moreover, bullying
has historically been ignored, con-
doned as “normal” or a “rite of pas-
sage,” and even modeled by adults. It
has been suggested that schools
themselves may encourage bullying
through the widespread practice of
labeling and separating students on
the basis of physical or academic
ability or limitation.38 Twenty-five per-
cent of teachers in 2003 saw nothing
wrong with bullying or harassment
and intervened in only 4% of cases of
bullying.38 Bullying among school-aged
children, thus, represents an anoma-
lous and distorted social norm, in
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which attitudes and behavior that would
be unacceptable elsewhere in society
are condoned or even encouraged.38

CONCLUSIONS AND
RECOMMENDATIONS

A child’s ability to succeed in school
depends, to a great extent, on factors
affecting the child’s life well before the
child begins school. Recognizing and
addressing the socioeconomic and
cultural risk factors affecting a child
and the child’s family are essential to
maximizing a child’s chances of success
in school and to preventing, insofar as
possible, the circumstances that may
eventually lead to serious school be-
havior and discipline problems.

Out-of-school suspension and expul-
sion can contribute to the risk of
a student dropping out of high school.
The costs of a person’s failure to
complete his or her secondary edu-
cation are significant and are borne
by society as a whole. These costs to
society should be kept in mind as
schools, communities, and states con-
sider how to pay for medical, psycho-
logical, counseling, and other needed
services for children at risk.

The AAP recognizes the importance of
bringing the expertise of various pro-
fessions to bear in a coordinated way to
best help children who are not succeed-
ing in school. More research is indicated
to identify the most effective means of
eliciting positive behaviors in a child with
the greatest benefits to society.

Research continues to demonstrate
that so-called zero-tolerance policies
and out-of-school suspension and ex-
pulsion that are used too readily are
ineffective deterrents to inappropriate
behavior and are harmful and coun-
terproductive to the student, the family,
the school district, and the community
as a whole, both short- and long-term.

The AAP does not support the concept
of zero tolerance for the developing

child. The AAP maintains that out-of-
school suspension and expulsion are
counterproductive to the intended
goals, rarely if ever are necessary, and
should not be considered as appro-
priate discipline in any but the most
extreme and dangerous circumstances,
as determined on an individual basis
rather than as a blanket policy.

The aforementioned AAP policy state-
ment “Role of the Pediatrician in Youth
Violence Prevention” provides recom-
mendations that are applicable to
the reduction of youth violence and
bullying and are consistent with the
school-wide behavior modification pro-
grams that appear to be effective in
reducing behaviors that lead to out-
of-school suspension and expulsion.37

Beyond that, and especially in regard
to out-of-school suspension and ex-
pulsion specifically, the pediatrician
can play a variety of roles within the
community and school district with
respect to discipline issues:

1. The pediatrician should screen for
and recognize early childhood and
preschool behavior problems. Once
a pediatrician identifies a high-risk
child, the pediatrician should refer
the child to age-appropriate com-
munity resources, such as Birth to
3, Head Start, or other school dis-
trict and community resources.
Early identification of and interven-
tion to address potential mental
health concerns are critical.

2. As the primary care physician to a
school-aged student who is exhibit-
ing problem behavior, the pediatri-
cian should establish communication
with the school nurse and/or coun-
selor to verify how the child’s behav-
iors compare with peer behaviors in
the school setting. The pediatrician
should work with the school, the
child and family, and most effectively,
mental health care professionals to
facilitate and coordinate care of the
student. This should occur as early

as possible in the onset of behaviors
that fail to respond to standard inter-
ventions.

3. The pediatrician should be familiar
with safeguards as provided by the
Individuals With Disabilities Educa-
tion Act for those patients who
have an IEP or 504 Plan. The pedi-
atrician may act as an advisor, ad-
vocate, and mediator in special
education IEP or 504 Plan meetings
and disciplinary or manifestation
hearings. The pediatrician should
provide written documentation out-
lining bona fide need for medical
accommodations to assist the school
in providing reasonable assistance
and therapeutic interventions.

4. Pediatricians should become famil-
iar with local school districts’ pol-
icies on out-of-school suspension
and expulsion and zero tolerance.
They should advocate for policy
changes that support focus on pre-
vention strategies and alternatives
to out-of-school suspension and ex-
pulsion, such as positive behavior
change programs both individually
and school wide.

5. The pediatrician can also serve in
a larger capacity as a school dis-
trict physician, a paid consultant,
a medical advisor, or a local school
board member to help develop
school district policy regarding
student behavior and discipline.
Any professional services provided
by a pediatrician on behalf of a
specific student whether through
diagnosis, treatment, counseling, or
advocacy should be recognized as
such and the pediatrician appropri-
ately compensated.
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Training Programs

abstract
The American Academy of Pediatrics (AAP) is committed to the develop-
ment of rational, equitable, and effective parental leave policies that are
sensitive to the needs of pediatric residents, families, and developing
infants and that enable parents to spend adequate and good-quality time
with their young children. It is important for each residency program to
have a policy for parental leave that is written, that is accessible to
residents, and that clearly delineates program practices regarding pa-
rental leave. At a minimum, a parental leave policy for residents and
fellows should conform legally with the Family Medical Leave Act as
well as with respective state laws and should meet institutional
requirements of the Accreditation Council for Graduate Medical Edu-
cation for accredited programs. Policies should be well formulated and
communicated in a culturally sensitive manner. The AAP advocates for
extension of benefits consistent with the Family Medical Leave Act to all
residents and interns beginning at the time that pediatric residency
training begins. The AAP recommends that regardless of gender, res-
idents who become parents should be guaranteed 6 to 8 weeks, at
a minimum, of parental leave with pay after the infant’s birth. In
addition, in conformance with federal law, the resident should be
allowed to extend the leave time when necessary by using paid vacation
time or leave without pay. Coparenting, adopting, or fostering of a child
should entitle the resident, regardless of gender, to the same amount
of paid leave (6–8 weeks) as a person who takes maternity/paternity
leave. Flexibility, creativity, and advanced planning are necessary to
arrange schedules that optimize resident education and experience,
cultivate equity in sharing workloads, and protect pregnant residents
from overly strenuous work experiences at critical times of their preg-
nancies. Pediatrics 2013;131:387–390

INTRODUCTION

The Family and Medical Leave Act (FMLA) of 1993 requires employers to
grant workers up to 12 weeks of annual unpaid leave for a family
member’s serious illness. It also specifies that parents be allowed this
same amount of leave for the birth or adoption of a child.1 This federal
legislation regarding maternity leave significantly affects residency
training programs because approximately one-half of women who en-
ter the field of medicine give birth to their first child during their
residency training.2 This impact is growing, as the percentage of
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women graduating from medical
school has been consistently increas-
ing over the years, from 9.2% in 1970
to 48.8% in 2009.3 Specific to pediat-
rics, 53.3% of pediatricians in 2006
were women and that percentage had
increased to 69% by 2009.3,4

As an advocate for children and their
families, the American Academy of
Pediatrics (AAP) supported the pas-
sage of the FMLA and is concerned with
the need to ensure healthy outcomes
for pediatricians and their families.
The AAP is committed to the devel-
opment of rational, equitable, and ef-
fective parental leave policies that are
sensitive to the needs of pediatric
residents, families, and developing in-
fants and that enable parents to spend
adequate and good-quality time with
their young children. Parent–infant at-
tachment is of paramount importance
in the first weeks of life, and protected
time at home fosters the development
of healthy relationships and practices,
such as breastfeeding.5

A position statement on parental leave
for residents by the American College
of Physicians in 1989 noted the in-
creasing number of residents having
children and raised concerns about
both the health outcomes of the chil-
dren and the emotional outcomes of the
parents.6 The American Medical Asso-
ciation subsequently adopted a policy
that supports maternity, paternity, and
adoption leave for residents and rec-
ommends that programs develop a de-
tailed written policy regarding leave
for residents.7 All accredited residency
training programs are required by
the Institutional Requirements of the
Accreditation Council for Graduate
Medical Education (ACGME) to provide
written policies on residents’ vacations
and other leaves of absence (with or
without pay), including parental and
sick leave, and these policies must
comply with applicable laws, such as
the FMLA.8 By 2006, 90% of pediatric

residency program directors surveyed
reported that they have a parental
leave policy in place for their program.
The mean leave time allowed without
having to make up the time was 3
weeks, with a range of maternity leave
reported from 0 to 12 weeks.9

It is important for each residency
program to have a policy for parental
leave that is written, that is accessible
to residents, and that clearly delin-
eates program practices regarding
parental leave. Lack of such a policy
forces residents to rely on depart-
mental policies, which are often un-
clear or not as relevant to a resident in
training. Lack of clarity regarding leave
practices can lead to anxiety for the
resident expecting a child, and the
resident often faces resentment from
colleagues for the extra work they
must do in the resident’s prolonged
absence. Without a clear, written pol-
icy outlining expectations for the
program and for the resident who is
expecting a child, advance planning is
not as likely to occur, and unplanned
absences can adversely affect the
work schedules of peers. Morale prob-
lems among residency groups may be
exacerbated by surprise or sudden
strategies that are used to replace or
to cover absent residents, and incon-
sistencies in departmental policies
within and among programs can cause
discord. In addition, from a patient-
care standpoint, conflicts regarding
the balance of work and personal life
among residents and faculty members
are associated with increased reports
of stress and burnout,10,11 which can
be linked to increased rates of medical
errors.12,13

Although each program must develop
its own methods to provide appro-
priate coverage for anticipated or
unanticipated parental leave, certain
basic guidelines should apply. At
a minimum, a parental leave policy for
residents and fellows should conform

legally with the FMLA as well as re-
spective state laws and should meet
Institutional Requirements of the
ACGME for accredited programs. Pol-
icies should be well formulated and
communicated in a culturally sensi-
tive manner.

SUMMARY OF RECOMMENDATIONS

FMLA

Federal law requires that employees
be eligible for FMLA benefits after they
have been employed for 12 months,
which means that, during the first year
of pediatric residency training, “interns”
(eg, postgraduate year 1 trainees)
would not be eligible for the FMLA.
The AAP advocates for extension of
benefits consistent with FMLA to all
residents and interns beginning at
the time that pediatric residency
training begins, which would give
a resident or intern 3 months per
year of leave without pay and man-
dates that health insurance benefits
be continued by the employer during
this time. The AAP advocates for the
same coverage for fellows at the
beginning of training.

Parental Leave

The duration of maternity leave, both
before and after the infant’s birth,
should be determined in conjunction
with the pregnant resident and her
physician and should be based on
her condition and needs and on the
condition of the child. The AAP re-
commends that regardless of gender,
the resident who becomes a parent
should be guaranteed 6 to 8 weeks, at
a minimum, of parental leave with pay
after the infant’s birth. In addition, in
conformance with federal law, the
resident should be allowed to extend
the leave time when necessary by us-
ing paid vacation time or leave without
pay. The resident who is a new parent
but not the primary caregiver is also
entitled to parental leave. For these
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residents, program directors may re-
quire that parental leave in excess of 2
weeks draw on unused vacation time
followed by leave without pay. It is
preferable, however, to protect and
preserve vacation, sick leave, and time
scheduled for elective rotations. Par-
ents in nontraditional families should
receive the same leave as parents in
traditional families.

Adoption and Foster Care Leave

Adoption or fostering of a child should
entitle the resident, regardless of gen-
der, to the same amount of paid leave
(6–8 weeks) as a person who takes
maternity leave. Extensions should be
allowed as leave without pay.

Work Conditions During Pregnancy

Attention should be paid to tailoring
resident work schedules during pre-
gnancy to the medical and emotional
needs of the pregnant resident while
maintaining an emphasis on pro-
fessional responsibilities. Increases in
adverse pregnancy outcomes have
been observed with strenuous working
conditions.14 Specifically, increases in
pregnancy complications, such as pre-
term labor, pre-eclampsia, and fetal
growth restriction, have been associ-
ated with strenuous working con-
ditions during residency training.15–17

Flexibility, creativity, and advanced
planning are necessary to arrange
schedules that optimize resident edu-
cation and experience, cultivate equity
in sharing workloads, and protect pre-
gnant residents from overly strenuous
work experiences at critical times of
their pregnancy.

Training Status and Makeup Time

The duration of training in an accre-
dited program required by the Amer-
ican Board of Pediatrics (ABP) is 36
months, with 33 months of clinical
training required (allowing for vaca-
tion, illness, and parental leave). Res-

idents who take maternity, paternity,
or adoption leave should, therefore,
have no loss in training status if their
total leave from training has not been
more than 3 months. Total absences in
excess of 3 months require a written
explanation and justification by the
program director and would present
unique salary complications requiring
case-by-case resolution. The program
director, therefore, plays an essential
role in the certification process, but
the Credentials Committee of the ABP
must review the circumstances and
approve the extended leave. Makeup
time for an absence beyond 3 months
is indicated to meet the training re-
quirements for board certification. The
topic of leave and makeup time for
residents in combined training pro-
grams (eg, internal medicine and pe-
diatrics) is more complicated and is
beyond the scope of this policy state-
ment; the ABP Web site offers more
information on this topic (https://www.
abp.org/abpwebsite/publicat/certboi.
pdf).

Issues Regarding Staffing and
Scheduling

Each program should determine the
most satisfactory and cost-effective
approach to providing appropriate
coverage during parental leave. Resi-
dency program staffing levels should
be flexible enough to allow for cover-
age without creating an intolerable
burden on the other residents. Some
programs might rely on physician as-
sistants and/or advanced practice
nurses to provide intermittent cov-
erage for residents in these cases.
Programs could consider offering
incentives or otherwise recognizing
those residents who take on addi-
tional work for a resident on leave
(realizing additional work cannot ex-
ceed work-hour limitations). Each
residency program should attempt to
anticipate the number of residents
who will take parental leave to project

staffing needs and to prepare annual
program budgets. To accomplish this
effectively, residents should be pro-
fessional and responsible and should
notify the program director of antic-
ipated leave far in advance, whenever
possible. Such notification should be
a requirement written into program
policy. Programs should consider in-
corporating training regarding these
professional challenges when plan-
ning residency curriculum.

Other Issues

Programs need to develop specific
written policies for providing family
medical leave for residents to permit
them to be at home to care for an ill
child, spouse, life partner, or parent.

Flexibility of staffing and scheduling
issues are affected by current and fu-
ture limitations that the ACGME places
on the number of hours each resident
is allowed to work per day or per week.
Work hours are limited for the sake of
patient safety; such policies do, how-
ever, limit the ability of other residents
to take on the workload of residents
who are on leave and limit the degree to
which program directors can allow
flexibility for residents to make up leave
time. Decisions regarding leave time
and makeup time, therefore, must not
negatively affect patient safety and
must be in accordance with ACGME
work-hour requirements.
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POLICY STATEMENT

Pediatric Palliative Care and Hospice Care
Commitments, Guidelines, and Recommendations

abstract
Pediatric palliative care and pediatric hospice care (PPC-PHC) are often
essential aspects of medical care for patients who have life-threatening
conditions or need end-of-life care. PPC-PHC aims to relieve suffering,
improve quality of life, facilitate informed decision-making, and assist
in care coordination between clinicians and across sites of care. Core
commitments of PPC-PHC include being patient centered and family
engaged; respecting and partnering with patients and families; pursu-
ing care that is high quality, readily accessible, and equitable; providing
care across the age spectrum and life span, integrated into the con-
tinuum of care; ensuring that all clinicians can provide basic palliative
care and consult PPC-PHC specialists in a timely manner; and improv-
ing care through research and quality improvement efforts. PPC-PHC
guidelines and recommendations include ensuring that all large health
care organizations serving children with life-threatening conditions
have dedicated interdisciplinary PPC-PHC teams, which should develop
collaborative relationships between hospital- and community-based
teams; that PPC-PHC be provided as integrated multimodal care and
practiced as a cornerstone of patient safety and quality for patients
with life-threatening conditions; that PPC-PHC teams should facilitate
clear, compassionate, and forthright discussions about medical issues
and the goals of care and support families, siblings, and health care
staff; that PPC-PHC be part of all pediatric education and training cur-
ricula, be an active area of research and quality improvement, and
exemplify the highest ethical standards; and that PPC-PHC services
be supported by financial and regulatory arrangements to ensure ac-
cess to high-quality PPC-PHC by all patients with life-threatening and
life-shortening diseases. Pediatrics 2013;132:966–972

INTRODUCTION

Over the past two decades, pediatric palliative care has emerged as an
established field of medical expertise and practice.1–3 Recognized in
2006 by the American Board of Medical Specialties, hospice and palli-
ative medicine is the field of medical expertise that seeks to improve
quality of life and reduce various forms of distress for patients and
their families in the face of serious life-threatening or inevitably life-
shortening conditions or when end-of-life care or bereavement services
are needed. Pediatric palliative care addresses the needs of infants,
children, adolescents, and young adults (subsequently referred to
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collectively as “children”) with these
conditions and the needs of their
families, providing treatments that aim
to (1) relieve suffering across multiple
realms, including the physical (eg, pain
or dyspnea), psychological (depres-
sion, anxiety, or sense of guilt), social
(isolation), practical (home-based ser-
vices or financial stress), and existential
or spiritual (why is this happening?);
(2) improve the child’s quality and
enjoyment of life while helping fami-
lies adapt and function during the
illness and through bereavement; (3)
facilitate informed decision-making by
patients, families, and health care
professionals; and (4) assist with on-
going coordination of care among
clinicians and across various sites of
care.4–7

Hospice care is a particular form of
palliative care, delivered in the United
States by licensed hospice agencies. As
mandated by federal regulation, these
agencies provide a bundle of services,
including nursing, physician, psycho-
social, and spiritual services; medi-
cations; durable medical equipment;
and a range of diagnostic tests and
therapeutic interventions. These ser-
vices are financed by an all-inclusive
per-diem rate and most often are
provided in the home setting for pedi-
atric patients. As with adult patients,
these services also can be provided in
dedicated inpatient hospice beds or
units within hospitals, self-standing
hospice centers, and long-term care
facilities. Also by regulation, hospice
care is provided by an interdisciplinary
team including physicians, nurses,
chaplains, social workers, home health
aides, therapists, volunteers, and be-
reavement counselors. At present,
hospice is a widely available palliative
care option in the United States for
adults but often is not a viable option
for pediatric patients, for two principal
reasons. First, few hospices currently
have the capacity to care for infants,

children, and adolescents, because pe-
diatric treatment plans are sometimes
too unfamiliar, complex, and costly for
traditional hospice programs. Second,
insurance coverage is often restricted or
limited. Following the mandates speci-
fied in the Medicare hospice benefit,
most public and private payers specify
that to qualify for hospice services, the
patient must have a life expectancy of 6
months or less if the disease follows its
expected course, and enrolling in hos-
pice typically entails curtailment of
other health care services. However, the
Patient Protection and Affordable Care
Act (2010 [Pub L No. 111-148]) specifies
that children enrolled in Medicaid or the
Children’s Health Insurance Program
can concurrently receive both hospice
services and life-extending disease-
directed therapy.8 Although individual
physician consultation is a billable ser-
vice, pediatric palliative care services
per se, particularly those performed by
nonclinician members of the inter-
disciplinary team, are typically not
covered by either public or private
insurance payers except for small pilot
programs.9

Pediatric palliative care and pediatric
hospice care (PPC-PHC) teams collab-
orate to serve the needs of families
and children living with life-threatening
conditions. These services are more
extensive and of much longer duration
than end-of-life services, because PPC-
PHC teams are often appropriately
used by most patients for months to
years.10

The American Academy of Pediatrics
(AAP) continues to advocate for the
development, adoption, and adherence
to clinical policies and guidelines that
promote the welfare of children living
with life-threatening conditions and
their families, with goals including the
provision of accessible, equitable, and
effective support for cure-directed, life-
prolonging, and palliative care. While
incorporating advances in this field and

acknowledging the need for additional
clinical and health service research,
this statement reflects current expert
consensus as it reaffirms the principles
of the original AAP statement published
in 2000.11

PALLIATIVE CARE AND HOSPICE
CARE COMMITMENTS

The following core commitments serve
as the foundation for an integrated
model of PPC-PHC.

Patient Centered and Family
Engaged

PPC-PHC is centered on the child, with
a constant commitment to providing
the best possible care for that child in
a manner that fully engages, respects,
and partners with the patient’s family.12

Respect and Partnering

Respect is manifested by partnering
with the child and family, soliciting their
understanding of the child’s medical
condition, eliciting and clarifying their
values and preferences, and formulat-
ing a plan of care based on those val-
ues and preferences in partnership
with the patient and family. The child
should participate to the fullest extent
possible, given his or her preferences,
cultural and spiritual tradition, illness
experience, developmental capacity, and
level of consciousness. Consistent with
this principle of respect, information
about palliative care should be readily
available, and policies should allow
patients and parents to initiate referral
to a pediatric palliative care program.

Quality, Access, and Equity

PPC-PHC seeks to provide equal access
for all patients and families to high-
quality and effective interventions to
ameliorate pain and other distressing
physical and psychological symptoms as
well as social, practical, and spiritual
sources of distress.13 PPC-PHC pro-
grams should adhere to established
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PPC-PHC quality metrics and guide-
lines.14

In contrast to quality metrics being
monitored in adult hospice and palli-
ative medicine, the place where death
occurs is not an appropriate quality of
care indicator for PPC-PHC.15 The lo-
cation may depend on such factors as
the wishes of the child and family, the
physical layout and geographic loca-
tion of the home, and for children who
reside in a facility, the policies of the
facility and the desire and ability of
staff to provide the necessary care.
For these reasons, admission (or
readmission) to the hospital of a pa-
tient for symptom management or
end-of-life care may be warranted.

Care Across Age Spectrum and Life
Span

The PPC-PHC team is committed to
caring for patients with conditions and
illnesses that develop prenatally or
during infancy, childhood, or adoles-
cence, even when these patients age into
adulthood (which is occurring for an
increasing number of patients with
a wide range of serious life-threatening
conditions). Ideally, this commitment
should be honored by promoting timely
transitioning of care to comprehensive,
high-quality adult-oriented services for
people with pediatric-specialty con-
ditions, and these services should be
developed and supported so that
transitions can occur smoothly and
safely.16 When such transitions cannot
be guaranteed, however, the commit-
ment to high-quality care remains for
the pediatric providers. Furthermore,
when a patient dies, the commitment
to the family continues during the pe-
riod of bereavement.

Integration Into the Continuum of
Care

For all patients, high-quality PPC-PHC
should routinely prevent and treat
distressing symptoms, such as pain,

nausea, or anxiety, and seek to maxi-
mize quality of life, which may entail
various interventions depending on
the patient’s specific goals. Dedicated
specialty PPC-PHC teams should be
consulted for advanced clinical treat-
ments and complicated decision-
making and for social and spiritual
needs beyond what the primary care
team can provide. These consultations
can occur throughout a child’s illness
experience, including at initial di-
agnosis, when the goals of care are
focused on cure. PPC-PHC should be
integrated throughout the illness
course, providing interventions to
support the goals of care, which often
shift over time. After initiating a PPC-
PHC consultation, the patient’s medi-
cal home and all providers (including
primary pediatricians or family med-
icine physicians, pediatric specialists,
and surgeons) should remain fully
engaged in the well-coordinated care
for the child.

Universal Preparedness and
Consultation

All physicians should be trained in
basic approaches to prevent, assess,
and manage symptoms and to com-
municate in a clear, caring, and col-
laborative manner with patients and
families. All physicians should also be
able to recognize when and how to
consult with PPC-PHC specialists and
how to inform patients and families of
the role PPC-PHC specialists play to
ensure that patient care is consistent
with best practices.

Research and Continuous
Improvement

PPC-PHC should vigorously promote
and pursue rigorous research and
quality improvement projects in all
aspects of interdisciplinary care, including
evaluation of specific pharmacologic
and nonpharmacologic interventions
to alleviate symptoms; medical and

psychosocial interventions to improve
quality of decision-making and quality
of life for patients and family members;
various modes of education and train-
ing to improve clinicians’ knowledge,
attitudes, skills, and behaviors; and
different program or service delivery
models to improve access, outcomes,
and cost-effectiveness.17–21

GUIDELINES AND
RECOMMENDATIONS

The following 12 guidelines and rec-
ommendations are based on a combi-
nation of published observational
studies, expert opinion, and consensus
statements.

1. Composition and Capacity of
PPC-PHC Specialty Teams

All hospitals and large health care
organizations that frequently provide
care to children with life-threatening
conditions and routinely provide end-
of-life care should have dedicated in-
terdisciplinary specialty PPC-PHC teams.
These teams should support decision-
making, provide timely and effective
interventions to minimize suffering
while maximizing quality of life, and
manage and coordinate the logistics
of care to provide seamless tran-
sitions between settings and maintain
the highest possible quality of care.
Teams should have sufficient collec-
tive expertise to address the physical,
psychosocial, emotional, practical,
and spiritual needs of the child and
family. Although programs often start
with only a few team members, ma-
ture teams should include physicians,
nurses, social workers, case man-
agers, spiritual care providers, be-
reavement specialists, and child life
specialists. To ensure quality and safety,
teams must have an adequate number
of dedicated staff, ideally trained in PPC-
PHC, be paid specifically to provide
pediatric palliative care, and be avail-
able for consultation anytime. These
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consultative activities should bridge
the physical locations of patients, from
their homes or schools to the hospital
and, potentially, to other partnering
facilities.

2. Relationships With Hospices and
Hospice Pediatric Standards

PPC-PHC teams in geographic regions
should proactively develop collabora-
tive relationships.22,23 Despite steady
growth in the hospice industry, recent
evidence indicates that hospices will-
ing to care for children are de-
creasing in number.24 All hospices are
encouraged to provide care to chil-
dren to maintain a core level of
competency; hospices caring for chil-
dren should adhere to the National
Hospice and Palliative Care Organiza-
tion Standards of Practice for Pediat-
ric Palliative Care and Hospice.14,25

3. Collaborative Integrated
Multimodal Care

PPC-PHC should be provided as collab-
orative integrated multimodal care, in-
cluding cure-seeking, life-prolonging
(when in the child’s best interest),
comfort-enhancing, and quality-of-life
enriching modes of care, along with
psychological, spiritual, and social sup-
port for the family.26 Collaboration is
essential; patient, parents, other in-
volved extended family members and
friends, schools, parental employers,
and all involved members of the
primary and specialty health care
team must collaborate to meet the
needs of patients most effectively.
The medical homes and pediatricians
who provide primary and specialty
care to children with life-threatening
conditions remain invaluable, must ad-
vocate for and involve interdisciplinary
PPC-PHC in the care of these patients
and their families, and, for their pa-
tients, may become active members
of the interdisciplinary palliative care
team.

4. Patient Care Safety and Quality

PPC-PHC is a cornerstone of patient
care safety and quality for patients
with life-threatening conditions.15,27

Consultation with PPC-PHC profes-
sionals should be considered for
complicated pain and other symptom
management or when difficult decision-
making and communication issues arise.
Once consulted, PPC-PHC teams should
review all of a child’s diagnoses and, if
any are uncertain, seek to confirm
them. PPC-PHC teams should assist
primary and specialty care teams in
providing a realistic appraisal of prog-
nosis, including anticipatory guidance
about the likelihood of future symp-
toms, impairments, and mortality, and
the timeframe during which these
outcomes are likely to occur. Distress-
ing symptoms should be managed
promptly and effectively to minimize
suffering and avoid unintentional con-
sequences of polypharmacy. Symptom
management should be augmented by
other services and therapies to maxi-
mize the child’s quality of life.28 Be-
reavement care should be provided for
anticipatory grief and continue after
the death of a child throughout the
bereavement period (which often lasts
longer than a year). PPC-PHC teams
should conduct ongoing quality im-
provement reviews and projects aiming
to improve patient and family experi-
ences and outcomes.

5. Communication and Decision
Support

PPC-PHC clinicians should facilitate
clear, compassionate, and forthright
discussions with patients and families
about therapeutic goals and concerns,
the benefits and burdens of specific
therapies, and the value of advance
care planning. At a minimum, goals of
care and treatment choices should be
revisited whenever requested by the
patient or family, with every hospital-
ization or with any significant change

in treatment course or prognosis,
and at least annually for children
with complex chronic conditions. Any
changes in goals of care or treatment
plan should be communicated to all
involved members of the child’s care
team and medical home. The ability of
health care professionals to commu-
nicate difficult messages effectively
can be learned through directed edu-
cation and practice.29–35

6. Family Support

PPC-PHC clinicians should aim to
partner with and support parents
throughout the course of the child’s
illness experience. In addition to
addressing issues about the ongoing
care of the child, PPC-PHC should
aim to facilitate decision-making and
help the parents and family cope
with the ramifications of living with
a serious medical condition. Practi-
cal support should include ad-
dressing family financial problems
or facilitating access to mental
health services. Spiritual support
should be offered throughout the
trajectory of care. Ideally, respite
care should be provided. The family
should be supported in carrying out
important family, religious, or cul-
tural rituals before and after a child
dies. Counseling should be provided
to the family regarding the potential
benefits of additional genetic or
metabolic testing of the patient for
other family members or future re-
productive decision-making. The pos-
sibility of organ donation should be
addressed by qualified personnel. In
addition to providing bereavement
services before and after the patient’s
death, the PPC-PHC team is also en-
couraged to send a note of sympathy
or attend the funeral.36 Whether an
autopsy is performed, provisions should
be available to facilitate meetings of
clinical staff and families who want to
review the course of treatment or causes
of the child’s death.37,38
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7. Sibling Support

Siblings of children with life-threatening
conditions need attention and support.
Health care team members should
partner with parents to provide sib-
lings who ask questions with age-
appropriate and honest answers and
to incorporate siblings in the routine
activities of daily living and care of their
ill brother or sister. Child life, art, music,
and other therapists, as well as psy-
chological and bereavement counsel-
ors based in the hospital or community,
should be available to help siblings
express and process their thoughts and
emotions.

8. Health Care Staff Support

Support of all health care professionals,
including the PPC-PHC team, is crucial to
the well-being and continued ability of
staff to meet the needs of families and
children who have serious life-threatening
or inevitably life-shortening conditions.
The psychological, spiritual, and ethical
needs of these health care professionals
should be proactively addressed by PPC-
PHC clinicians via peer-to-peer discus-
sions, group debriefings, psychological
and spiritual counseling, and educational
programs.

9. Education and Training

All general and subspecialty pedia-
tricians, family physicians, pain spe-
cialists, and pediatric surgeons should
be able and willing to provide basic
pain and symptom management to
children and to request timely and
appropriate pediatric palliative care
consultations. PPC-PHC competencies
should be a core part of medical
school, residency, fellowship, and
continuing education curricula as well
as pediatric and subspecialty board
certifying examinations. Specifically,
these competencies should address
interventions to manage pain and
symptoms (including pharmacologic
and nonpharmacologic methods),

specific aspects of end-of-life care,
communication skills, decision-making
support, ethical issues, and psycholog-
ical and spiritual dimensions of life and
illness, including personal feelings
about anxiety and grief. Furthermore,
dedicated efforts and initiatives to in-
crease the workforce of PPC-PHC–
trained subspecialty clinicians are vital.

10. Research and Quality
Improvement

Rigorous observational and experi-
mental research studies using quanti-
tative, qualitative, and mixed methods
are needed to improve the effectiveness
of PPC-PHC interventions and policies.
PPC-PHC teams should support and
engage in research endeavors; all
programs should have an active quality
improvement agenda.

11. Ethical Considerations

The provision of high-quality PPC-PHC can
raise a variety of important ethical
considerations. The AAP has addressed
the ethics of limiting or withdrawing life-
sustaining medical treatment, including
when anesthesia or a surgical procedure
is needed to improve the quality of
remaining life or to allow a patient to die
at home.39–43 The AAP has also addres-
sed the special needs of children who
have been abused.44

On occasion, the relief of severe in-
tractable symptoms, such as pain or
dyspnea, may include a rapid escalation
in doses of analgesics and sedatives to
the point of deep sedation, with the
overriding goal of relieving the patient
of pain or distress. Whereas palliative
sedation for otherwise intractable suf-
fering can be performed in an ethically
appropriate manner, requests for eu-
thanasia, assisted suicide, or hastening
death cannot be granted but instead
should be acknowledged and serve as
a starting point of a conversation to
elucidate the sources of suffering that
often underlie such requests.45

PPC-PHC teams should ensure that
their organizations have up-to-date
institutional policies that address
these issues and develop mutually
informative relationships with hospital
or organizational ethics committees.46

12. Financial and Regulatory Issues

PPC-PHC services must be paid equitably
in hospital, ambulatory, and home set-
tings by both private and public in-
surance. Payment systems based on
relative value units and other current
productivity measures do not compen-
sate adequately for clinician time in
providing decision support, complex
symptom management, phone con-
versations, tele–health care, home
visits, and care coordination, and
therefore staffing of PPC-PHC teams
should not be constrained by these
metrics. In addition to patient-specific
interventions, payment should also be
provided for clinical decision-making
support activities (eg, meetings with
the patient or family, including perinatal
meetings), respite for family caregivers,
and bereavement interventions for the
family even after the patient’s death.

Current regulations should be modified
by (1) broadening hospice eligibility
criteria by expanding life expectancy
criteria, (2) specifying that concurrent
care includes all routine forms of life-
prolonging care (eg, home nursing
care) in addition to palliative care, (3)
enabling provision of respite care and
other therapies that benefit the child by
benefiting other members of the child’s
family, and (4) ensuring that adequate
payment accompanies these regula-
tory changes.

CONCLUSIONS

High-quality PPC-PHC embodies core
commitments that represent a funda-
mental promise to care for all children
with serious life-threatening and inevi-
tably life-shortening conditions and their
families. Adherence to the guidelines

970 FROM THE AMERICAN ACADEMY OF PEDIATRICS



806 SECTION 4/2013 POLICIES

and recommendations affirmed in this
policy will advance our ability to keep
this promise and ensure that health
care teams are appropriately resourced,
trained, and positioned to provide ex-
cellent care.
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abstract
This policy statement reviews important trends and other factors that
affect the pediatrician workforce and the provision of pediatric health
care, including changes in the pediatric patient population, pediatri-
cian workforce, and nature of pediatric practice. The effect of these
changes on pediatricians and the demand for pediatric care are dis-
cussed. The American Academy of Pediatrics (AAP) concludes that
there is currently a shortage of pediatric medical subspecialists in
many fields, as well as a shortage of pediatric surgical specialists.
In addition, the AAP believes that the current distribution of primary
care pediatricians is inadequate to meet the needs of children living in
rural and other underserved areas, and more primary care pediatri-
cians will be needed in the future because of the increasing number of
children who have significant chronic health problems, changes in phy-
sician work hours, and implementation of current health reform
efforts that seek to improve access to comprehensive patient- and
family-centered care for all children in a medical home. The AAP is
committed to being an active participant in physician workforce policy
development with both professional organizations and governmental
bodies to ensure a pediatric perspective on health care workforce
issues. The overall purpose of this statement is to summarize policy
recommendations and serve as a resource for the AAP and other stake-
holders as they address pediatrician workforce issues that ultimately
influence the quality of pediatric health care provided to children in the
United States. Pediatrics 2013;132:390–397

INTRODUCTION

To achieve optimal health and well-being for all infants, children,
adolescents, and young adults, sufficient numbers of appropriately
trained primary care pediatricians, pediatric medical subspecialists,
and pediatric surgical specialists (as a group henceforth referred to as
“pediatric physicians”) must be available to provide care. This
statement is meant to be inclusive of all physicians who focus on care
for children, including pediatric hospitalists, medicine/pediatrics-
trained physicians, and other physicians who limit their practice to
the care of children (eg, child and adolescent psychiatrists). There
are important trends that affect the pediatrician workforce directly or
indirectly. Some of the trends that affect the pediatric workforce are
changes in the pediatric patient population, including increases in the
number of children with chronic health conditions and complex
medical needs and increasing diversity of the US child population. In
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addition, there are important trends
in the pediatrician workforce, including
changes in work hours, employment
status, and interest in primary care
versus subspecialty careers that will
affect the supply of pediatricians avail-
able to meet the needs of this changing
population. Finally, the nature of pedi-
atric practice is evolving as health care
systems encourage the formation of
accountable care organizations and
emphasize implementation of the
patient-centered medical home. Other
factors significantly affect the pedia-
trician supply, such as availability of
funding for pediatric graduate medi-
cal education (GME), pay inequities
between those who provide care to
children and those who provide simi-
lar care to adults, and shortages and
maldistribution of the pediatrician
workforce, geographically and among
medical subspecialties and surgical
subspecialties. The overall purpose of
this statement is to summarize policy
recommendations and resources for
the American Academy of Pediatrics
(AAP) and other stakeholders as they
address the pediatrician workforce
issues that ultimately influence the
quality of pediatric health care pro-
vided to children in the United States.

CHANGES IN THE PEDIATRIC
PATIENT POPULATION

The adequacy of the pediatric physician
workforce is affected by the health
status of the nation’s children. Ap-
proximately 26.6% of children have
a chronic health condition, such as
asthma, obesity, diabetes, or mental
health disorders.1 The increased prev-
alence of chronic diseases in children
has expanded the need for pediatric
physicians, including primary care
pediatricians, pediatric medical sub-
specialists, and pediatric surgical
specialists. Optimal health care for
these children requires the availability
of a medical home, in which physicians

manage all aspects of pediatric primary
care, including provision of health main-
tenance and acute care; advocating for
patients with insurers, schools, and
other community agencies; and referral
to and coordination of care with other
physicians. These services should be
provided in a longitudinal manner that
engenders trust in the relationship and
ensures a family-centered format.2

Because of the increasing racial and
ethnic diversity of the pediatric pop-
ulation, the pediatrician workforce must
continually strive to provide culturally
effective care.3 Educational and re-
cruitment strategies to increase cul-
turally effective care and multilingual
abilities of the pediatrician workforce
should be encouraged. In addition,
there is an ongoing need to increase
racial and ethnic diversity among the
pediatrician workforce, in part because
minority pediatricians continue to be
more likely to provide care to minority
children and their families in a dispro-
portionate manner.4–6

CHANGES IN THE PEDIATRICIAN
WORKFORCE

Data from the US Residency Match
demonstrate a strong interest in pe-
diatric residency positions. National
Residency Matching Program data
from 2011 reveal that 98% of first-year
positions in pediatrics filled, and, from
1997 to 2011, the percentage of first-
year positions that filled has excee-
ded 90%.7

However, a simple comparison of the
number of pediatric physicians per
child population does not provide an
accurate picture of the adequacy of the
workforce, because many variables
incorporated into supply calculations
are changing, including the percentage
of pediatric physicians who work full-
time, average number of work hours
per week, complexity of patients, and
the percentage of pediatric physicians
who leave the workforce for extended

periods. For example, the number of
pediatric physicians who work part-
time continues to increase, from 15%
in 2000 to 23% in 2006.8 Among grad-
uating residents who are applying for
nonfellowship positions, as many as
38% are seeking part-time positions.9

Because part-time physicians work, on
average, 14.3 fewer hours per week in
direct patient care, the number of
pediatricians needed to provide clinical
care may be greater than if all pedia-
tricians worked full-time.10 Although
the growth in part-time practice has
been attributed largely to the in-
creasing number of women entering
pediatrics, a recent AAP member survey
revealed that the percentage of men
working part-time has significantly in-
creased as well, doubling from 4% in
2000 to 8% in 2006.8 This survey also
revealed that the percentage of pedia-
tricians younger than 40 years who
work part-time significantly increased
from 18% in 2000 to 29% in 2006.
Among pediatricians older than 49
years, the percentage working part-time
tripled from 6% in 2000 to 18% in 2006.8

In addition to part-time practice, in-
creased numbers of pediatricians are
temporarily suspending their clinical
practice or assuming nonclinical roles
in medicine or other fields, which may
affect the availability of pediatric
physicians to meet demands for clin-
ical care.11,12 If pediatric physician
work environments do not provide the
opportunity for pediatric physicians
to adjust their clinical workload so
that they have sufficient time to
manage other responsibilities (eg,
child or elder care) and pursue other
interests outside of medicine, more
pediatric physicians may abandon
clinical practice completely. Therefore,
removing barriers to part-time prac-
tice and enabling more physicians to
reenter clinical practice after periods
of inactivity could improve the future
supply of pediatric physicians.13

PEDIATRICS Volume 132, Number 2, August 2013 391

FROM THE AMERICAN ACADEMY OF PEDIATRICS



PEDIATRICIAN WORKFORCE POLICY STATEMENT 813

Another factor that is increasing the
demand for primary care pediatricians
is the decreasing role of family physi-
cians in caring for children. From 1996
to 2006, the percentage of visits for
children younger than 18 years to
nonpediatric generalists declined from
28% to 22%, whereas the percentage of
visits for children younger than 18 years
to general pediatricians increased from
61% to 71%.14

Although nonphysician clinicians, such
as nurse practitioners (NPs) and
physician assistants (PAs), are not the
focus of this policy statement, they are
important and valuable participants in
the health care team that provides
care for children. However, NP and PA
training and skills are not inter-
changeable with those of pediatric
primary care physicians; therefore,
they cannot be substituted for them as
leaders of the pediatric medical home.
In addition to differences in training
and experience, the numbers of non-
physician clinicians who care for
children is insufficient to replace the
care provided by pediatric physi-
cians.15–17 Only a small percentage of
PAs and NPs choose pediatric careers.
For example, most states have fewer
than 50 pediatric PAs, and fewer than
15% of NP students choose pediatric
careers.16,17 Indeed, the number of NP
programs offering a pediatric track
declined from 1996 to 2008, and only
approximately 600 pediatric NPs com-
plete training each year in the United
States.17

Although family NPs may provide care
for children, pediatric patients repre-
sent only a small fraction of their
patients.18 Some groups have sug-
gested that NPs can be used to ad-
dress the shortages of primary care
physicians and pediatric specialists,
especially in rural areas.19 However,
the percentage of NPs interested in
working in areas of physician short-
age is small, and few pediatric NPs

choose to practice without a physi-
cian.15 In states where NPs can prac-
tice independently, only 11% choose to
do so,15 and fewer than 3% of NPs
work in small rural communities.20 In
addition, it is not likely that NPs will
provide the full scope of care that
pediatric physicians provide. Indeed,
a minority of pediatric NPs provide
emergency or inpatient care.15 Be-
cause of these issues, it is unlikely
that pediatric PAs and NPs can play
a significant role in addressing the
shortage/maldistribution of primary
care pediatricians or pediatric medi-
cal subspecialists.

With the increase in the percentage of
children who are insured as a result
of health care reform, the number of
children who will be able to obtain
pediatrician services will increase.
However, many children will remain
uninsured despite health care reform,
such as undocumented children, be-
cause they are not eligible for enroll-
ment.21 Poor payment rates for
pediatric services adversely affect the
pediatrician workforce by threatening
the economic viability of pediatric
practices, and the combined effect of
lack of insurance and poor payment
rates have detrimental effects on the
health of entire communities.22,23

When the supply of pediatric primary
care physicians in a community is
inadequate, children will not have
access to a pediatric medical home
and may receive care in alternative
settings, such as emergency depart-
ments and retail-based clinics, where
the focus is on acute and episodic
treatment rather than health super-
vision and preventive services.

Other factors that may affect the pe-
diatrician workforce include the sup-
ply of international medical graduates
(IMGs) entering the US workforce. The
current expansion of US medical
schools and medical school class sizes
may adversely affect the number of

IMGs able to obtain residency training
in the United States. In addition, a de-
crease in the number of J1 visas
issued may adversely affect the num-
ber of IMGs who choose to practice in
rural or other underserved commu-
nities. Thus, underserved areas may be
faced with increasing shortages of
pediatric primary care physicians if
the increased output of US medical
schools is not accompanied by an in-
crease in the number of those grad-
uates who enter primary care or
underserved practice areas.24

CHANGES IN THE NATURE OF
PEDIATRIC PRACTICE

The primary care pediatrician’s role in
providing health care for children has
been significantly affected by the need
to spend increased time coordinating
care services; counseling families;
and advocating for their patients with
insurers, schools, and other commu-
nity agencies, important functions in
a true medical home but not com-
pensated well by current payment
mechanisms.25 Furthermore, the in-
creased complexity of pediatric
patients requires greater time and
resources of the pediatrician to
manage their care. Although primary
care pediatricians may have fewer
inpatient responsibilities because of
the emergence of hospitalists, this
decrease in responsibility has been
accompanied by an increased need
for them to provide coordination of
care for children after hospital dis-
charge, care that is often not covered
by insurers.26

The clinical availability of pediatric
physicians has also been adversely
affected by the increased amount of
time they must spend on practice
management because of the ever-
increasing amount of paperwork re-
quired to obtain payment.27 Thus,
strategies that decrease time spent
on these nonclinical responsibilities
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can effectively increase the clinical
availability and effectiveness of all
pediatric physicians. Providing medi-
cal home–based, comprehensive care
also would improve clinical effective-
ness by increasing the pediatrician’s
ability to provide the full range of
services needed for optimal child
health. However, current payment
systems do not adequately provide for
the expanded team necessary to pro-
vide comprehensive care in a medical
home for children that support all of
the services needed by the pediatric
care team. Payment mechanisms
should be developed that support all
members of the pediatric care team,
including case managers and social
workers. Inadequate payment for
services provided by pediatricians
and other members of their medical
home team creates a barrier to pro-
viding the full range of pediatric
services needed for optimal child
health. For example, states with lower
payment levels for vaccine adminis-
tration also have lower rates of age-
appropriate vaccination.28,29

Children who are uninsured or un-
derinsured are less able to obtain
care.23 In addition, uninsured children
create a greater demand on the sec-
tor of the pediatrician workforce that
provides inpatient and emergency
department care, because these chil-
dren lack access to preventive care
services, which can decrease the need
for hospitalization and emergency
department visits. Thus, decreasing
the number of children who are un-
insured or underinsured is a critical
pediatrician workforce issue. When
families lack adequate insurance
coverage and cannot afford preventive
and acute care services, pediatric
physicians may not be able to estab-
lish and maintain an economically vi-
able practice, and young physicians
may be dissuaded from choosing
a career in pediatrics.

PEDIATRIC GME AND ACCESS TO
CARE

Because appropriate care for children
requires primary care pediatricians,
pediatric medical subspecialists, and
pediatric surgical specialists, the
availability of training positions to
meet all of these needs is critical.
Limited funding for pediatric GME, in-
cluding fellowship training, will de-
crease the availability of training
opportunities in pediatrics and lead to
a decrease in the number of gradu-
ating residents available to meet the
demand for care.30

To increase the number of pediatric
medical subspecialists and maintain the
supply of primary care pediatricians, the
number of general pediatric residency
positions needs to be increased, because
most physicians wishing to pursue
a career in a pediatric medical sub-
specialty must first complete a general
pediatric residency. Without increases in
general pediatric residency positions,
there will be insufficient graduates to
meet the demands for both pediatric
medical subspecialists and primary
care pediatricians. Indeed, the per-
centage of pediatric residency program
graduates planning careers in general
pediatrics has declined from 68% in
2000 to 61% in 2010, whereas the per-
centage interested in pursuing a career
in a pediatric medical subspecialty has
increased from 23% in 2000 to 33% in
2010.31 Thus, the need to increase entry
into pediatric medical subspecialty
careers will adversely affect the num-
ber of primary care pediatricians, un-
less the total number of general
pediatric residency positions is in-
creased. In contrast, the availability of
general pediatric residency positions
does not affect pediatric surgical spe-
cialists, because they begin their train-
ing in surgical residencies.

Many hospital regions in the United
States lack pediatric medical sub-
specialists and surgical specialists, and

primary care pediatricians report dif-
ficulty obtaining pediatric medical
subspecialty and surgical specialty
care for their patients.32 The shortage
of mental health subspecialists (eg,
child psychiatrists, developmental/
behavioral pediatric specialists) is es-
pecially critical, because it is estimated
that approximately 21% of children in
the United States meet criteria for
a mental health disorder.33 It is im-
perative, therefore, that GME funding
initiatives designed to increase interest
in primary care do not erode entry into
pediatric medical subspecialties and
surgical specialties. Health policy changes
designed to address the shortage of
primary care physicians for adults
by dissuading entry into adult sub-
specialties should not be extended to
pediatrics. In addition to geographic
disparities in the availability of pedi-
atric medical subspecialists, there is
wide variation in both the supply and
demand among the various pediatric
medical subspecialties. For example,
the population-weighted average dis-
tances to care range from 15 miles
for a neonatologist to 78 miles for
a pediatric sports medicine special-
ist.34 In addition, data from 2003 to
2006 suggest that increases in the
number of pediatric medical sub-
specialists may not address maldis-
tribution, because pediatric medical
subspecialists and surgical specialists
tend to enter practice where similar
physicians already practice, with few
entering new markets.35 Thus, increased
GME funding for pediatric medical
subspecialty training should be tar-
geted to the subspecialties experi-
encing the greatest shortages and
incentivize subspecialty practices that
provide care for children who are cur-
rently underserved by subspecialists,
including children living in poverty as
well as those living in small and rural
communities.34,36 Without increases in
GME funding, the current shortage of
pediatric medical subspecialists is likely
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to worsen. Pediatric medical subspeci-
alists also spend less time than gen-
eralists in direct patient care, averaging
33.7 hours per week for those working
full-time and 21 hours per week for
those working part-time, compared
with an average of 42 hours per week
for full-time generalists and 25.7 hours
per week for part-time generalists.8

Because most pediatric departmental
teaching faculty members at academic
centers are pediatric medical subspeci-
alists, a shortage of pediatric medical
subspecialists not only affects patient
care but also adversely affects the ability
to train pediatric residents and conduct
research. Indeed, a sufficient number
of academic pediatric physician faculty
members in all medical and surgical
disciplines is required to adequately train
the future pediatrician workforce, and
the demand for academic pediatricians is
likely to increase with the increase in
primary care training positions and
medical school enrollment.

Payment inequities between those who
provide care for children and those
who provide similar care to adults can
provide a significant disincentive for
physicians to choose pediatric careers.37,38

This lack of parity in payment affects
all fields of pediatrics, including (but
not limited to) primary care, pediatric
medical subspecialties, pediatric sur-
gical specialties, and other pediatric
physicians, such as pediatric radiol-
ogists, pathologists, and others. Even
among pediatric medical subspeci-
alties, significant differences in pay-
ment and, thus, salary potential exist.
These differences lead to greater work-
force shortages in some pediatric
subspecialties compared with others.
The supply of pediatric surgical spe-
cialists and many pediatric medical
subspecialists is not adequate to meet
the needs of children, especially those
with complex health problems. If pe-
diatric surgeons and medical sub-
specialists continue to be paid less to

provide care for children than physi-
cians who provide similar care for
adults, there will be a financial disin-
centive for graduating residents to
pursue pediatric surgical or sub-
specialty careers.39,40

WORKFORCE POLICY ISSUES

The pediatrician workforce is influ-
enced by health care policy decisions
made at the local, state, and national
levels. Thus, the AAP is committed to
actively participating in policy de-
velopment with both professional
organizations and governmental bod-
ies to ensure that these deliberations
have a pediatric perspective. Pediat-
rics is unique among the primary care
specialties for having strong trainee
interest in the field over the past de-
cade, but the nature of pediatric
practice is rapidly evolving because of
changes in gender mix, patient mix,
and work format. Market forces, in-
cluding changes in health care and
medical education financing, affect
both the workforce supply and need
for health care. The state-to-state
variation in payment for pediatric
care adversely affects pediatric
physicians and makes recruitment of
pediatric physicians difficult, espe-
cially in underserved communities,
where payment is often inadequate.

Additional research is needed to more
fully understand the effective supply of
all types of pediatric physicians,
adjusting for clinical productivity as
well as the current and anticipated
needs of our communities. The AAP
does not believe that simply increasing
the number of pediatric physicians or
increasing their pay will address all
the pediatrician workforce issues
discussed in this statement. Indeed,
many of the issues that result in
workforce shortages and geographic
maldistribution must be innovatively
addressed, including renewed em-
phasis on recruitment incentives for

physicians who practice in communi-
ties and fields where there is the
greatest need, payment parity between
physicians who care for adults and
those who care for children, loan
forgiveness, and stable GME funding
for children’s hospitals that train most
pediatric medical subspecialists and
surgical specialists. The current health
care reform effort has reinforced Title
VII of the Public Health Services Act
(health professions education) and the
National Health Service Corps, but on-
going support of these programs is
essential to improving access to pri-
mary care for many underserved
populations. Greater attention to pedi-
atrician workforce planning can help
reduce geographic disparities and en-
sure that the proportion of pediatric
residents who choose either generalist
or subspecialist careers is adequate to
meet the demands for clinical care as
well as the needs for future academi-
cians and researchers in pediatrics.

SUMMARY

The AAP concludes that there is cur-
rently a shortage of pediatric medical
subspecialists in many fields, as well as
a shortage of pediatric surgical spe-
cialists. In addition, the AAP believes
that the current supply of primary care
pediatricians is inadequate to meet the
needs of children living in rural and
other underserved areas. In the future,
more primary care pediatricians will be
needed to care for the increasing
number of children who have signifi-
cant chronic health problems and who
will require more medical and surgical
care from pediatric physicians through-
out their childhood. In addition, there
will be an increased demand for general
pediatricians because of the decrease
in the number of family physicians
providing care for children and the
limited number of nonphysician clini-
cians interested in pediatric careers.
Other factors that are expected to
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increase the demand for general
pediatricians include changes in phy-
sician work hours and implementation
of current health reform efforts that
seek to improve access to compre-
hensive patient-centered care for all
children in a medical home. Thus, al-
though primary care pediatrics is cur-
rently experiencing sustained interest
as a career pathway, many factors
reviewed in this statement lead to the
conclusion that the United States must
increase the number of general pedi-
atric residency program graduates to
increase the supply of pediatric medical
subspecialists and maintain the current
supply of primary care pediatricians.
Payment structures should be revised to
allow pediatric physicians to provide
quality care to all children, including the
increasing number of children with
chronic health conditions. Without ad-
equate payment, general pediatricians
are unable to provide the full range of
services needed for optimal child
health within a patient-centered medi-
cal home, and recruiting physicians
into medical fields that focus on chil-
dren will remain challenging because
of payment inequities. The AAP main-
tains that current health care reform
efforts that seek to improve access
to comprehensive, patient-centered
care for all children cannot be suc-
cessful without an adequate pediatri-
cian workforce to provide such care. All
adults once were children, and healthy
children who grow to be productive
adults are critical to our nation’s
growth. Therefore, the provision of
optimal care to the nation’s children is
an investment in our nation’s future. On
the basis of review of these known and
evolving factors, the AAP is committed
to the following:

STATEMENT OF PRINCIPLES

1. Infants, children, adolescents, and
young adults must have access to
sufficient numbers of appropriately

trained primary care pediatri-
cians, pediatric medical subspe-
cialists, and pediatric surgical
specialists to achieve their opti-
mal health and well-being. The
AAP believes that the current pedi-
atrician workforce is not meeting
the primary care, subspecialty, or
surgical needs to provide quality
health care for US children and
that critical workforce shortages
exist in pediatric medical sub-
specialties and pediatric surgical
specialties. The AAP, working col-
laboratively with other appropriate
groups, should advocate for and
participate in professional and
governmental efforts to achieve
a sufficient, balanced pediatrician
workforce and encourage mem-
bers and AAP chapters to do the
same.

2. The AAP is committed to participat-
ing in national, state, and local
efforts to address workforce issues
to ensure that the unique needs of
the pediatric population and the pe-
diatrician workforce to care for
them are addressed in health care
policy and legislative efforts.

3. The AAP is committed to promot-
ing pediatrics as a career choice
to medical students and residents
and to appropriating funding for
pediatric GME programs, general
pediatric and pediatric subspe-
cialty training positions, academic
faculty, and long-term GME fund-
ing for children’s hospitals.

4. The AAP is committed to advocat-
ing for initiatives that support
and encourage careers in pediat-
ric medical subspecialties, includ-
ing funding for the Children’s
Hospitals GME program and the
pediatric subspecialty loan for-
giveness program.

5. The AAP is committed to advocat-
ing for the needs of children in
any initiatives to recruit or train

medical students and residents in
specific disciplines and/or geo-
graphic regions.

6. The AAP is committed to support-
ing programs that address mal-
distribution of the pediatrician
workforce, such as Title VII health
professions education funding,
National Health Service Corps,
and incentives to enter pediatrics,
such as loan forgiveness pro-
grams and tax credits.

7. The AAP is committed to promot-
ing flexible practice environments
and providing resources for
pediatricians interested in part-
time practice or desiring to reen-
ter the workforce so that they will
have increased opportunities to
practice and, thereby, maximize
the number of pediatricians in
clinical practice.

8. The AAP is committed to support-
ing and/or coordinating activities
to encourage recruitment into pe-
diatric surgical specialties.

9. The AAP is committed to working
to achieve parity in payment so
that physicians who care for chil-
dren receive the same payment
for similar services as physicians
who care for adults.

10. The AAP is committed to working
to reduce geographic and socio-
economic barriers that prevent
children from obtaining access
to appropriate primary care
pediatricians, pediatric medical
subspecialists, and pediatric sur-
gical specialists. This includes ap-
propriate insurance benefits for
patients, adequate payment of
physicians, and oversight by gov-
ernmental agencies of public and
private insurers to ensure access
to care.

11. The AAP is committed to increas-
ing the diversity, cultural effective-
ness, and multilingual skills of the
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pediatrician workforce to meet
the needs of an increasingly di-
verse child population.

12. The AAP is committed to promoting
research regarding the changing
pediatrician workforce. This re-
search should examine the current
supply and future needs for pediat-
ric physicians by geographic area.
It should also monitor changes in
demand for pediatric care as a re-
sult of (1) the changing demo-
graphics of pediatric patients, (2)
the changing demographics of
pediatricians, and (3) modifications

in health policy that will influence
both patients and physicians.

13. The AAP is committed to promot-
ing comprehensive, high-quality
health insurance coverage for all
infants, children, adolescents, and
young adults, which should be the
right of every child.
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Planned Home Birth

abstract
The American Academy of Pediatrics concurs with the recent statement
of the American College of Obstetricians and Gynecologists affirming
that hospitals and birthing centers are the safest settings for birth in
the United States while respecting the right of women to make a med-
ically informed decision about delivery. This statement is intended to
help pediatricians provide supportive, informed counsel to women
considering home birth while retaining their role as child advocates
and to summarize the standards of care for newborn infants born at
home, which are consistent with standards for infants born in a med-
ical care facility. Regardless of the circumstances of his or her birth,
including location, every newborn infant deserves health care that
adheres to the standards highlighted in this statement, more com-
pletely described in other publications from the American Academy
of Pediatrics, including Guidelines for Perinatal Care. The goal of pro-
viding high-quality care to all newborn infants can best be achieved
through continuing efforts by all participating health care providers
and institutions to develop and sustain communications and under-
standing on the basis of professional interaction and mutual respect
throughout the health care system. Pediatrics 2013;131:1016–1020

INTRODUCTION

Women and their families may desire a home birth for a variety of
reasons, including hopes for a more family-friendly setting, increased
control of the process, decreased obstetric intervention, and lower
cost. Although the incidence of home birth remains below 1% of all
births in the United States, the rate of home birth has increased during
the past several years for white, non-Hispanic women.1 However, a
woman’s choice to plan a home birth is not well supported in the
United States. Obstacles are pervasive and systemic and include wide
variation in state laws and regulations, lack of appropriately trained
and willing providers, and lack of supporting systems to ensure the
availability of specialty consultation and timely transport to a hospi-
tal. Geography also may adversely affect the safety of planned home
birth, because travel times >20 minutes have been associated with
increased risk of adverse neonatal outcomes, including mortality.2

Whether for these reasons or others, planned home birth in the
United States appears to be associated with a two- to threefold in-
crease in neonatal mortality or an absolute risk increase of ap-
proximately 1 neonatal death per 1000 nonanomalous live births.3–5

Evidence also suggests that infants born at home in the United States
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have an increased incidence of low
Apgar scores and neonatal seizures.3,4

In contrast, a smaller study of all plan-
ned home births attended by midwives
in British Columbia, Canada, from 2000
to 2004 revealed no increase in neo-
natal mortality over planned hospital
births attended by either midwives
or physicians.6 Registered midwives
in British Columbia are mandated to
offer women the choice to deliver in
a hospital or at home if they meet the
eligibility criteria for home birth de-
fined by the College of Midwifery of
British Columbia (Table 1).

In a recent position statement, the
Committee on Obstetric Practice of the
American College of Obstetricians and
Gynecologists (ACOG) stated, “although
the Committee on Obstetric Practice be-
lieves that hospitals and birthing cen-
ters are the safest setting for birth, it
respects the right of a woman to make
a medically informed decision about
delivery. Women inquiring about plan-
ned home birth should be informed of
its risks and benefits based on recent
evidence.”7 The statement reviewed ap-
propriate candidates for home delivery
and outlined the health care system
components “critical to reducing peri-
natal mortality rates and achieving fa-
vorable home birth outcomes” (Table 1).

Pediatricians must be prepared to
provide supportive, informed counsel
to women considering home birth
while retaining their role as child
advocates in assessing whether the
situation is appropriate to support a
planned home birth (Table 1). In ad-
dition to apprising the expectant
mother of the increase in neonatal
mortality and other neonatal compli-
cations with planned home birth, the
pediatrician should advise her that
the American Academy of Pediatrics
(AAP) and ACOG support provision of
care only by midwives who are certi-
fied by the American Midwifery Certi-
fication Board and should make her
aware that some women who plan to
deliver at home will need transfer to
a hospital before delivery because of
unanticipated complications. This per-
centage varies widely among reports,
from approximately 10% to 40%, with
a higher transfer rate for primiparous
women.8,9 The mother should be en-
couraged to see successful transfer
not as a failure of the home birth but
rather as a success of the system.

Care of the newborn infant born at
home is a particularly important topic,
because infants born at home are
cared for outside the safeguards of the
systems-based protocols required of

hospitals and birthing centers. This
situation places a larger burden on
individual health care providers to
remember and carry out all compo-
nents of assessment and care of the
newborn infant. To assist providers,
this policy statement addresses 2
specific areas: resuscitation and eval-
uation of the newborn infant immedi-
ately after birth and essential elements
of care and follow-up for the healthy
term newborn infant.

ASSESSMENT, RESUSCITATION,
AND CARE OF THE NEWBORN
INFANT IMMEDIATELY AFTER BIRTH

As recommended by the AAP and the
American Heart Association, there
should be at least 1 person present
at every delivery whose primary re-
sponsibility is the care of the newborn
infant.10 Situations in which both the
mother and the newborn infant si-
multaneously require urgent attention
are infrequent but will nonetheless
occur. Thus, each delivery should be
attended by 2 individuals, at least 1 of
whom has the appropriate training,
skills, and equipment to perform a full
resuscitation of the infant in accor-
dance of the principles of the Neo-
natal Resuscitation Program.10 To
facilitate obtaining emergency assis-
tance when needed, the operational
integrity of the telephone or other
communication system should be
tested before the delivery (as should
every other piece of medical equip-
ment), and the weather should be
monitored. In addition, a previous ar-
rangement with a medical facility
needs to be in place to ensure a safe
and timely transport in the event of an
emergency.

Care of the newborn infant immedi-
ately after delivery should adhere to
standards of practice as described in
Guidelines for Perinatal Care11 and in-
clude provision of warmth, initiation
of appropriate resuscitation measures,

TABLE 1 Recommendations When Considering Planned Home Birth

Candidate for home deliverya

• Absence of preexisting maternal disease
• Absence of significant disease occurring during the pregnancy
• A singleton fetus estimated to be appropriate for gestational age
• A cephalic presentation
• A gestation of 37 to <41 completed weeks of pregnancy
• Labor that is spontaneous or induced as an outpatient
• A mother who has not been referred from another hospital

Systems needed to support planned home birth
• The availability of a certified nurse-midwife, certified midwife, or physician

practicing within an integrated and regulated health system
• Attendance by at least 1 appropriately trained individual (see text) whose primary responsibility

is the care of the newborn infant
• Ready access to consultation
• Assurance of safe and timely transport to a nearby hospital with a preexisting arrangement

for such transfers

Data are from refs 6, 7, 10, 11, and 13.
a ACOG considers previous cesarean delivery to be an absolute contraindication to planned home birth.7
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and assignment of Apgar scores.
Although skin-to-skin contact with
mother is the most effective way to
provide warmth, portable warming
pads should be available in case a
newborn infant requires resuscitation
and cannot be placed on the mother’s
chest. A newborn infant who requires
any resuscitation should be monitored
frequently during the immediate post-
natal period, and infants who receive
extensive resuscitation (eg, positive-
pressure ventilation for more than
30–60 seconds) should be transferred
to a medical facility for close moni-
toring and evaluation. In addition, any
infant who has respiratory distress,
continued cyanosis, or other signs of
illness should be immediately trans-
ferred to a medical facility.

CARE OF THE NEWBORN

Subsequent newborn care should ad-
here to the AAP standards as de-
scribed in Guidelines for Perinatal
Care as well as to the AAP statement
regarding care of the well newborn
infant.11–13 Although a detailed review
of these standards would be far too
lengthy to include in this statement,
a few practice points are worthy of
specific mention:

� Transitional care (first 4–8 hours):
The infant should be kept warm
and undergo a detailed physical
examination that includes an as-
sessment of gestational age and
intrauterine growth status (weight,
length, and head circumference),
as well as a comprehensive risk
assessment for neonatal condi-
tions that require additional moni-
toring or intervention. Temperature,
heart and respiratory rates, skin
color, peripheral circulation, respi-
ration, level of consciousness, tone,
and activity should be monitored
and recorded at least once every
30 minutes until the newborn’s con-
dition is considered normal and

has remained stable for 2 hours.
An infant who is thought to be
<37 weeks’ gestational age should
be transferred to a medical facility
for continuing observation for con-
ditions associated with prematurity,
including respiratory distress, poor
feeding, hypoglycemia, and hyper-
bilirubinemia, as well as for a car
safety seat study.

� Monitoring for group B strepto-
coccal disease: As recommended
by the Centers for Disease Control
and Prevention and the AAP, all
pregnant women should be screened
for group B streptococcal coloni-
zation at 35 to 37 weeks of gesta-
tion.14 Women who are colonized
should receive ≥4 hours of intrave-
nous penicillin, ampicillin, or cefazo-
lin. If the mother has received this
intrapartum treatment and both
she and her newborn infant remain
asymptomatic, they can remain at
home if the infant can be observed
frequently by an experienced and
knowledgeable health care provider.
If the mother shows signs of cho-
rioamnionitis or if the infant does
not appear completely well, the in-
fant should be transferred rapidly
to a medical facility for additional
evaluation and treatment.14

� Glucose screening: Infants who
have abnormal fetal growth (esti-
mated to be small or large for ges-
tational age) or whose mothers
have diabetes should be delivered
in a hospital or birthing center be-
cause of the increased risk of hy-
poglycemia and other neonatal
complications. If, after delivery, an
infant is discovered to be small or
large for gestational age or has
required resuscitation, he or she
should be screened for hypoglyce-
mia as outlined in the AAP state-
ment.15 If hypoglycemia is identified
and persists after feeding (glucose
<45 mg/dL), the infant should be

transferred promptly to a medical
facility for continuing evaluation and
treatment.

� Eye prophylaxis: Every newborn infant
should receive prophylaxis against
gonococcal ophthalmia neonatorum.

� Vitamin K: Every newborn infant
should receive a single parenteral
dose of natural vitamin K1 oxide
(phytonadione [0.5–1 mg]) to pre-
vent vitamin K–dependent hemor-
rhagic disease of the newborn.
Oral administration of vitamin K
has not been shown to be as effi-
cacious as parenteral administra-
tion for the prevention of late
hemorrhagic disease. This dose
should be administered shortly af-
ter birth but may be delayed until
after the first breastfeeding.

� Hepatitis B vaccination: Early hep-
atitis B immunization is recom-
mended for all medically stable
infants with a birth weight >2 kg.

� Assessment of feeding: Breastfeed-
ing, including observation of posi-
tion, latch, and milk transfer,
should be evaluated by a trained
caregiver. The mother should be
encouraged to record the time
and duration of each feeding, as
well as urine and stool output, dur-
ing the early days of breastfeeding.

� Screening for hyperbilirubinemia:
Infants whose mothers are Rh
negative should have cord blood
sent for a Coombs direct antibody
test; if the mother’s blood type is
O, the cord blood may be tested
for the infant’s blood type and di-
rect antibody test, but it is not
required provided that there is ap-
propriate surveillance, risk assess-
ment, and follow-up.16 All newborn
infants should be assessed for
risk of hyperbilirubinemia and un-
dergo bilirubin screening between
24 and 48 hours. The bilirubin
value should be plotted on the

1018 FROM THE AMERICAN ACADEMY OF PEDIATRICS
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hour-specific nomogram to deter-
mine the risk of severe hyperbilir-
ubinemia and the need for repeat
determinations.13

� Universal newborn screening: Every
newborn infant should undergo
universal newborn screening in
accordance with individual state
mandates, with the first blood
specimen ideally collected between
24 and 48 hours of age. (A list
of conditions for which screening
is performed in each state is
maintained online by the National
Newborn Screening and Genetic
Resource Center, available at http://
genes-r-us.uthscsa.edu/resources/
consumer/statemap.htm.)

� Hearing screening: The newborn
infant’s initial caregiver should en-
sure that the hearing of any infant
born outside the hospital setting
is screened by 1 month of age, in
accordance with AAP recommen-
dations.

� Provision of follow-up care: Com-
prehensive documentation and
communication with the follow-up
provider are essential. Written
records should describe prenatal
care, delivery, and immediate post-
natal course, clearly documenting
which screenings and medications
have been provided by the birth
attendant, and which remain to
be performed. All newborn infants
should be evaluated by a health
care professional who is knowl-
edgeable and experienced in pedi-
atrics within 24 hours of birth and
subsequently within 48 hours of

that first evaluation. The initial
follow-up visit should include in-
fant weight and physical examina-
tion, especially for jaundice and
hydration. If the mother is breast-
feeding, the visit should include
evaluation of any maternal history
of breast problems (eg, pain or
engorgement), infant elimination
patterns, and a formal observed
evaluation of breastfeeding, includ-
ing position, latch, and milk trans-
fer. The results of maternal and
neonatal laboratory tests should
be reviewed; clinically indicated
tests, such as serum bilirubin,
should be performed; and screen-
ing tests should be completed in
accordance with state regulations.
Screening for congenital heart dis-
ease should be performed by us-
ing oxygen saturation testing as
recommended by the AAP.17

CONCLUSIONS

The AAP concurs with the recent po-
sition statement of the ACOG, affirming
that hospitals and birthing centers are
the safest settings for birth in the
United States, while respecting the
right of women to make a medically
informed decision about delivery.7 In
addition, the AAP in concert with the
ACOG does not support the provision
of care by lay midwives or other
midwives who are not certified by the
American Midwifery Certification
Board.7

Regardless of the circumstances of his
or her birth, including location, every
newborn infant deserves health care

that adheres to the standards high-
lighted in this statement and more
completely described in other AAP
publications.11–16 The goal of provid-
ing high-quality care to all newborn
infants can best be achieved through
continuing efforts by all participat-
ing providers and institutions to de-
velop and sustain communications
and understanding on the basis of
professional interaction and mutual
respect throughout the health care
system.
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Prenatal Substance Abuse: Short- and Long-term
Effects on the Exposed Fetus

abstract
Prenatal substance abuse continues to be a significant problem in this
country and poses important health risks for the developing fetus. The
primary care pediatrician’s role in addressing prenatal substance
exposure includes prevention, identification of exposure, recognition
of medical issues for the exposed newborn infant, protection of the
infant, and follow-up of the exposed infant. This report will provide
information for the most common drugs involved in prenatal expo-
sure: nicotine, alcohol, marijuana, opiates, cocaine, and methamphet-
amine. Pediatrics 2013;131:e1009–e1024

Substance abuse has been a worldwide problem at all levels of society
since ancient times. Attention has been directed toward the use of legal
and illegal substances by pregnant women over the past several
decades. Almost all drugs are known to cross the placenta and have
some effect on the fetus. The effects on the human fetus of prenatal
cigarette use have been identified and studied since the 1960s,1 the
effects of alcohol and opiate use have been studied since the 1970s,2–4

and the effects a variety of other illicit drugs have been studied since
the 1980s.5–7 This report reviews data regarding the prevalence of
exposure and available technologies for identifying exposure as well
as current information regarding short- and long-term outcomes of
exposed infants, with the aim of facilitating pediatricians in fulfilling
their role in the promotion and maintenance of infant and child
health.

PREVALENCE

Prevalence estimates for prenatal substance use vary widely and have
been difficult to establish. Differences are likely attributable to such
things as the use of different sampling methods and drug-detection
methods, screening women in different settings, and obtaining data
at different points in time. For example, prevalence will vary depending
on whether history or testing of biological specimens is used; whether
the biological specimen is hair, urine, or meconium; and whether the
specimens are merely screened for drugs or screened and confirmed
with additional testing. There also will be differences depending on
whether the sample being investigated is a community sample or
a targeted sample, such as women who are in drug treatment or are
incarcerated. Lastly, prevalence must be interpreted in light of the fact
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that the use of specific drugs waxes
and wanes over time nationwide as
the popularity of certain substances
changes.

Although a variety of prevalence
studies have been conducted over
the past 2 decades, there is 1 national
survey that regularly provides in-
formation on trends in substance
abuse among pregnant women. The
National Survey on Drug Use and
Health (formerly called the National
Household Survey on Drug Abuse),
sponsored by the Substance Abuse
and Mental Health Services Adminis-
tration (http://www.oas.samhsa.gov/
nhsda.htm), is an annual survey pro-
viding national and state level in-
formation on the use of alcohol,
tobacco, and illicit drugs in a sample
of more than 67 000 noninstitu-
tionalized people older than 12 years.
Data are combined into 2-year epochs
and include reported drug use for
pregnant women between the ages of
15 and 44 years. Current illegal drug
use among pregnant women re-
mained relatively stable from 2007–
2008 (5.1%) to 2009–2010 (4.4%).
These average prevalence rates are
significantly lower than reported
current illicit drug use rates for non-
pregnant women (10.9%). Importantly,
the rate of current drug use among
the youngest and possibly the most
vulnerable pregnant women was
highest (16.2% for 15- to 17-year-olds,
compared with 7.4% among 18- to 25-
year-olds and 1.9% among 26- to 44-
year-olds). Table 1 summarizes these
data along with information regarding
current alcohol use, binge drinking,

and cigarette use by pregnant and
nonpregnant women. An additional
important finding from this survey
was that the rate of cigarette smoking
for those 15 to 17 years of age actually
was higher for pregnant women than
for nonpregnant women (22.7% vs
13.4%, respectively). This report details
many sociodemographic variables re-
lated to drug use in the American
population, and the reader is referred
to the Substance Abuse and Mental
Health Services Administration Web
site for the full report (http://www.oas.
samhsa.gov/nhsda.htm).

IDENTIFICATION OF PRENATAL
EXPOSURE

Two basic methods are used to identify
drug users: self-report or biological
specimens. Although no single ap-
proach can accurately determine the
presence or amount of drug used
during pregnancy, it is more likely that
fetal exposure will be identified if
a biological specimen is collected
along with a structured interview.8

Self-reported history is an inexpensive
and practical method for identifying
prenatal drug exposure and is the only
method available in which information
can be obtained regarding the timing
of the drug use during pregnancy and
the amount used. Unfortunately, self-
report suffers from problems with
the veracity of the informant and recall
accuracy.9,10 Histories obtained by
trusted, nonjudgmental individuals or
via computerized survey forms; ques-
tions referring back to the previous
trimester or prepregnancy usage, not
current use; and pregnancy calendars
used to assist recollection each im-
prove the accuracy of the information
obtained.11–13

Several biological specimens can be
used to screen for drug exposure. Each
specimen has its own individual var-
iations with regard to the window of
detection, the specific drug metabolites

used for identification, methods of
adulteration of the sample, and ana-
lytical techniques, thus altering the
sensitivity and specificity for each drug
of interest. The most common analyt-
ical method used for screening bi-
ological specimens is an immunoassay
designed to screen out drug-free
samples. Threshold values generally
are set high to minimize false-positive
test results but may be too high to
detect low-dose or remote exposure.
Because immunoassay is a relatively
nonspecific test, positive results re-
quire confirmation by using gas
chromatography/mass spectrometry.
In addition, confirmation of the presence
of a drug is not always associated with
drug abuse. Alternative explanations in-
clude passive exposure to the drug, in-
gestion of other products contaminated
with the drug, or use of prescription
medications that either contain the drug
or are metabolized to the drug.14 Thus,
careful patient histories remain essen-
tial to the process of identification.

The 3 most commonly used specimens
to establish drug exposure during the
prenatal and perinatal period are
urine, meconium, and hair; however,
none is accepted as a “gold standard.”
Urine has been the most frequently
tested biological specimen because of
its ease of collection. Urine testing
identifies only recent drug use, be-
cause threshold levels of drug
metabolites generally can be detected
in urine only for several days. A no-
table exception to this is marijuana,
the metabolites of which can be ex-
creted for as long as 10 days in the
urine of regular users15 or up to 30
days in chronic, heavy users. Urine is
a good medium as well for the de-
tection of nicotine, opiate, cocaine,
and amphetamine exposure.16,17

Meconium is also easy to collect
noninvasively. It is hypothesized that
drugs accumulate in meconium through-
out pregnancy, and thus, meconium is

TABLE 1 Comparison of Drug Use Among
Women 15 to 44 Years of Age by
Pregnancy Status: 2009–2010

Pregnant
Women, %

Nonpregnant
Women, %

Illicit drug use 4.4 10.9
Alcohol use 10.8 54.7
Binge drinking 3.7 24.6
Cigarette use 16.3 26.7
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thought to reflect exposure during the
second and third trimester of preg-
nancy when meconium forms. How-
ever, use of meconium to determine the
timing or extent of exposure during
pregnancy is controversial18 because of
a lack of studies regarding the effects
of the timing and quantity of the post-
partum specimen collection as well
as the effects of urine or transitional
stool contamination of the meconium
samples.19 Meconium has been used
for the detection of nicotine, alcohol,
marijuana, opiate, cocaine, and am-
phetamine exposure.16,20

Hair is easy to collect, although some
people decline this sampling method
because of cosmetic concerns and
societal taboos. Drugs become trapped
within the hair and, thus, can reflect
drug use over a long period of time.
Unfortunately, using hair to determine
timing and quantity of exposure also
is controversial. In addition, envi-
ronmental contamination, natural hair
colors and textures, cosmetic hair
processing, and volume of the
hair sample available all affect the
rational interpretation of the results.21–24

Hair is useful for the detection of nic-
otine, opiate, cocaine, and amphetamine
exposure.16,25

Other biological specimens have been
studied for use in the detection of in
utero drug exposure but are not
commonly used in the clinical setting.
These include such specimens as cord
blood, human milk, amniotic fluid, and
umbilical cord tissue.8,19,26 In the case
of umbilical cord tissue, drug class-
specific immunoassays for amphet-
amines, opiates, cocaine, and canna-
binoids appear to be as reliable as
meconium testing, with the additional
benefit of availability of the tissue at
the time of birth.27

Beginning in the early 1980s, states
began to enact legislation in response
to the increasingly popular use of
“crack” cocaine in our society. Such

laws required the reporting of women
who used drugs during pregnancy to
the legal system through states’ child
abuse statutes. In 2003, the Keeping
Children and Families Safe Act (Public
Law 108-36) was passed by Congress,
requiring physicians to notify their
state child protective services agency
of any infant identified as affected by
illegal substances at birth or experi-
encing drug withdrawal. Currently,
issues of whether to use biological
specimens to screen for drug abuse;
whether to screen the mother, her
infant, or both; and which women and
infants to screen are issues compli-
cated by legal, ethical, social, and
scientific concerns. Each of these
concerns must be taken into account
as obstetricians, neonatologists, and
pediatricians work to develop proto-
cols for identifying prenatal drug
exposure. For example, there is no
biological specimen that, when ob-
tained randomly, identifies prenatal
drug use with 100% accuracy; hence,
a negative drug screening result does
not ensure that the pregnancy was
drug free. Targeted screening of high-
risk women is problematic, because
it can be biased toward women of
racial or ethnic minorities and those
who are economically disadvantaged
or socially disenfranchised. Universal
screening of pregnant women is im-
practical and not cost-effective.28–30

Finally, testing of biological specimens
when the maternal history is positive
for drug use increases medical costs
and does not necessarily provide in-
formation that guides the medical
care of the infant.31

MECHANISMS OF ACTION OF
DRUGS ON THE FETUS

Drugs can affect the fetus in multi-
ple ways. Early in gestation, during
the embryonic stage, drugs can have
significant teratogenic effects. How-
ever, during the fetal period, after

major structural development is
complete, drugs have more subtle
effects, including abnormal growth
and/or maturation, alterations in
neurotransmitters and their recep-
tors, and brain organization. These are
considered to be the direct effects of
drugs. However, drugs also can exert
a pharmacologic effect on the mother
and, thus, indirectly affect the fetus.
For example, nicotine acts on nicotinic
cholinergic receptors within the mes-
olimbic pathway, and neuropathways
activated by alcohol enhance inhibitory
γ-aminobutyric acid (GABA) receptors
and reduce glutamate receptor activ-
ity. Drugs of abuse mimic naturally
occurring neurotransmitters, such
that marijuana acts as anandamides,
opiates act as endorphins, and co-
caine and stimulants act within the
mesolimbic dopaminergic pathways
to increase dopamine and serotonin
within the synapses.32 Other indirect
effects of drugs of abuse on the fetus
include altered delivery of substrate
to the fetus for nutritional purposes,
either because of placental insuf-
ficiency or altered maternal health
behaviors attributable to the mother’s
addiction. These altered behaviors,
which include poor nutrition, decreased
access/compliance with health care,
increased exposure to violence, and
increased risk of mental illness and
infection, may place the fetus at
risk.33

Nicotine concentrations are higher in
the fetal compartment (placenta, am-
niotic fluid, fetal serum) compared with
maternal serum concentrations.34–36

Nicotine is only 1 of more than 4000
compounds to which the fetus is ex-
posed through maternal smoking. Of
these, ∼30 compounds have been as-
sociated with adverse health out-
comes. Although the exact mechanisms
by which nicotine produces adverse
fetal effects are unknown, it is likely
that hypoxia, undernourishment of
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the fetus, and direct vasoconstrictor
effects on the placental and umbilical
vessels all play a role.37,38 Nicotine also
has been shown to have significant
deleterious effects on brain devel-
opment, including alterations in brain
metabolism and neurotransmitter sys-
tems and abnormal brain devel-
opment.39–43 Additional toxicity from
compounds in smoke, such as cyanide
and cadmium, contribute to toxicity.44–48

Ethanol easily crosses the placenta
into the fetus, with a significant con-
centration of the drug identified in the
amniotic fluid as well as in maternal
and fetal blood.49,50 A variety of
mechanisms explaining the effects of
alcohol on the fetus have been hy-
pothesized. These include direct tera-
togenic effects during the embryonic
and fetal stage of development as well
as toxic effects of alcohol on the pla-
centa, altered prostaglandin and pro-
tein synthesis, hormonal alterations,
nutritional effects, altered neuro-
transmitter levels in the brain, altered
brain morphology and neuronal de-
velopment, and hypoxia (thought to be
attributable to decreased placental
blood flow and alterations in vascular
tone in the umbilical vessels).51–69

Although the main chemical compound
in marijuana, δ-9-tetrahydrocannabinol
(THC), crosses the placenta rapidly, its
major metabolite, 11-nor-9-carboxy-
THC, does not.70 Unlike other drugs,
the placenta appears to limit fetal ex-
posure to marijuana, as fetal THC
concentrations have been docu-
mented to be lower than maternal
concentrations in studies of various
animal species.15,70–72 The deleterious
effects of marijuana on the fetus are
thought to be attributable to complex
pharmacologic actions on developing
biological systems, altered uterine
blood flow, and altered maternal
health behaviors.73–75 Similar to other
drugs, marijuana has been shown to
alter brain neurotransmitters as well

as brain biochemistry, resulting in
decreased protein, nucleic acid, and
lipid synthesis.74,76–79 Marijuana can
remain in the body for up to 30 days,
thus prolonging fetal exposure. In
addition, smoking marijuana pro-
duces as much as 5 times the amount
of carbon monoxide as does cigarette
smoking, perhaps altering fetal oxy-
genation.80

In humans, opiates rapidly cross the
placenta, with drug equilibration be-
tween the mother and the fetus.81

Opiates have been shown to decrease
brain growth and cell development in
animals, but studies of their effects
on neurotransmitter levels and opi-
oid receptors have produced mixed
results.82–89

Pharmacologic studies of cocaine in
animal models using a variety of
species have demonstrated that co-
caine easily crosses both the placenta
and the blood-brain barrier and can
have significant teratogenic effects on
the developing fetus, directly and in-
directly.90 Cocaine’s teratogenic effects
most likely result from interference
with the neurotrophic roles of mono-
aminergic transmitters during brain
development,91–94 which can signifi-
cantly affect cortical neuronal devel-
opment and may lead to morphologic
abnormalities in several brain struc-
tures, including the frontal cingulate
cortex.94 It also appears that the
development of areas of the brain
that regulate attention and executive
functioning are particularly vulnera-
ble to cocaine. Thus, functions such as
arousal, attention, and memory may
be adversely affected by prenatal co-
caine exposure.89,91,95–97 Furthermore,
insults to the nervous system dur-
ing neurogenesis, before homeostatic
regulatory mechanisms are fully
developed, differ from those on ma-
ture systems. Thus, cocaine exposure
occurring during development of the
nervous system might be expected to

result in permanent changes in brain
structure and function, which can
produce altered responsiveness to
environmental or pharmacologic chal-
lenges later in life.98

Methamphetamine is a member of
a group of sympathomimetic drugs
that stimulate the central nervous
system. It readily passes through the
placenta and the blood-brain barrier
and can have significant effects on
the fetus.99–101 After a single dose of
methamphetamine to pregnant mice,
levels of substance in the fetal brain
were found to be similar to those
found in human infants after pre-
natal methamphetamine exposure,
with accumulation and distribution
of the drug most likely dependent on
the monoaminergic transport sys-
tem. It is possible that the mecha-
nism of action of methamphetamine
is an interaction with and alteration
of these neurotransmitter systems
in the developing fetal brain100

as well as alterations in brain
morphogenesis.102

MEDICAL ISSUES IN THE NEWBORN
PERIOD

Fetal Growth

Fetal tobacco exposure has been a
known risk factor for low birth weight
and intrauterine growth restriction
for more than 50 years,103 with de-
creasing birth weight shown to be
related to the number of cigarettes
smoked.104–107 Importantly, by 24 months
of age, most studies no longer dem-
onstrate an effect of fetal tobacco ex-
posure on somatic growth parameters
of prenatally exposed infants.108-114

Growth restriction is 1 of the hall-
marks of prenatal alcohol exposure
and must be present to establish a di-
agnosis of fetal alcohol syndrome.3,115

However, even moderate amounts of
alcohol use during pregnancy is asso-
ciated with a decrease in size at
birth.116–119 In general, marijuana has
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not been associated with fetal growth
restriction, particularly after control-
ling for other prenatal drug expo-
sures.109,120-122 Fetal growth effects are
reported in studies of prenatal opiate
exposure; however, confounding vari-
ables known to be associated with
poor growth, such as multiple drug
use and low socioeconomic status,
were not well controlled in many of the
studies.123 Using data from the Mater-
nal Lifestyle Study, Bada et al124

reported lower birth weight in opiate-
exposed newborn infants born at ≥33
weeks’ gestation, independent of use
of other drugs, prenatal care, or
other medical risk factors. An in-
dependent effect of prenatal cocaine
exposure on intrauterine growth has
been the most consistent finding
across studies of prenatally exposed
infants.122,125-130 Early studies on pre-
natal methamphetamine exposure131 as
well as recent studies132 reveal in-
dependent effects of the drug on fetal
growth. However, the literature avail-
able is limited at this time. Several
reviews on the effects of prenatal drug
exposure on growth contain additional
details.133–135

Congenital Anomalies

Nicotine has been associated with oral
facial clefts in exposed newborn
infants,136–140 although the data are
relatively weak. There is a vast liter-
ature on the teratogenic effects of
prenatal alcohol exposure after the
first description of fetal alcohol syn-
drome in 1973.3 The American Acad-
emy of Pediatrics (AAP) policy
statement “Fetal Alcohol Syndrome
and Alcohol-Related Neurodevelopmental
Disorders” contains more informa-
tion.141 No clear teratogenic effect of
marijuana or opiates is documented
in exposed newborn infants.142 Origi-
nal reports regarding cocaine terato-
genicity have not been further
documented.133,143 Studies of fetal meth-
amphetamine exposure in humans are

limited. However, Little et al131 reported
no increase in the frequency of major
anomalies in a small sample of exposed
infants when compared with non-
exposed infants.

Withdrawal

No convincing studies are available
that document a neonatal withdrawal
syndrome for prenatal nicotine expo-
sure. Although several authors de-
scribe abnormal newborn behavior of
exposed infants immediately after
delivery, the findings are more con-
sistent with drug toxicity, which
steadily improves over time,144,145 as
opposed to an abstinence syndrome,
in which clinical signs would escalate
over time as the drug is metabolized
and eliminated from the body. There is
1 report of withdrawal from prenatal
alcohol exposure in infants with fetal
alcohol syndrome born to mothers
who drank heavily during preg-
nancy,146 but withdrawal symptoms
have not been reported in longitudinal
studies available in the extant litera-
ture. Neonatal abstinence symptoms
have not been observed in marijuana-
exposed infants, although abnormal
newborn behavior has been reported
with some similarities to that associ-
ated with narcotic exposure.147 An
opiate withdrawal syndrome was first
described by Finnegan et al148 in
1975. Neonatal abstinence syndrome
includes a combination of physiologic
and neurobehavioral signs that in-
clude such things as sweating, irrita-
bility, increased muscle tone and
activity, feeding problems, diarrhea,
and seizures. Infants with neonatal
abstinence syndrome often require
prolonged hospitalization and treat-
ment with medication. Methadone ex-
posure has been associated with
more severe withdrawal than has ex-
posure to heroin.149 Early reports re-
garding buprenorphine, a more recent
alternative to methadone, suggest min-
imal to mild withdrawal in exposed

neonates. A large multicenter trial
evaluating buprenorphine’s effect on
exposed infants documented de-
creased morphine dose, hospital
length of stay, and length of treat-
ment.150–152 There has been no sub-
stantiation of early reports regarding
cocaine withdrawal.153 Currently, no
prospective studies of withdrawal in
methamphetamine-exposed infants
are available. A retrospective study
by Smith et al154 reported with-
drawal symptoms in 49% of their
sample of 294 methamphetamine-
exposed newborn infants. However,
only 4% required pharmacologic in-
tervention. The AAP clinical report
on neonatal drug withdrawal contains
in-depth information on neonatal
drug withdrawal, including treatment
options.155

Neurobehavior

Abnormalities of newborn neuro-
behavior, including impaired orienta-
tion and autonomic regulation156 and
abnormalities of muscle tone,144,147,157

have been identified in a number of
prenatal nicotine exposure studies.
Poor habituation and low levels of
arousal along with motor abnormali-
ties have been identified in women
who drank alcohol heavily during
their pregnancy.80,158 Prenatal mari-
juana exposure is associated with in-
creased startles and tremors in the
newborn.120 Abnormal neurobehavior
in opiate-exposed newborn infants is
related to neonatal abstinence (see
earlier section on Withdrawal). Using
the Brazelton Newborn Behavioral As-
sessment Scale,159 reported effects of
prenatal cocaine exposure on infants
have included irritability and lability
of state, decreased behavioral and au-
tonomic regulation, and poor alertness
and orientation.160 Recent data from
the Infant Development, Environment,
and Lifestyle multicenter study on
the effects of prenatal methamphet-
amine exposure documented abnormal
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neurobehavioral patterns in exposed
newborn infants consisting of poor
movement quality, decreased arousal,
and increased stress.161

Breastfeeding

Few sources are available document-
ing the prevalence of drug use during
breastfeeding. Lacking recent data,
the 1988 National Maternal and In-
fant Health Survey (http://www.cdc.gov/
nchs/about/major/nmihs/abnmihs.htm)
revealed that the prevalence of drug
use during pregnancy was compara-
ble to the prevalence of use among
women who breastfed their infants.
Women who used various amounts of
alcohol or marijuana and moderate
amounts of cocaine during their
pregnancy were not deterred from
breastfeeding their infants. Thus, the
pediatrician is faced with weighing
the risks of exposing an infant to
drugs during breastfeeding against
the many known benefits of breast-
feeding.162 For women who are absti-
nent at the time of delivery or who are
participating in a supervised treat-
ment program and choose to breast-
feed, close postpartum follow-up of
the mother and infant are essential.

For most street drugs, including mar-
ijuana, opiates, cocaine, and meth-
amphetamine, the risks to the infant of
ongoing, active use by the mother
outweigh the benefits of breastfeeding,
because most street drugs have been
shown to have some effect on the
breastfeeding infant.163–166 In addition,
the dose of drug being used and the
contaminants within the drug are un-
known for most street drugs. Nicotine
is secreted into human milk167,168 and
has been associated with decreased
milk production, decreased weight gain
of the infant, and exposure of the infant
to environmental tobacco smoke.169–171

Alcohol is concentrated in human milk.
Heavy alcohol use has been shown to
be associated with decreased milk

supply and neurobehavioral effects on
the infant.172–174 However, for nicotine
and alcohol, the benefits of breast-
feeding in the face of limited use of
these drugs outweigh the potential
risks. Marijuana has an affinity for
lipids and accumulates in human
milk,175 as can cocaine26 and amphet-
amines.101,165 Although the AAP consid-
ers the use of marijuana, opiates,
cocaine, and methamphetamine to be
a contraindication to breastfeeding,
supervised methadone use not only
is considered to be compatible with
breastfeeding, with no effect on the
infant or on lactation, but also is
a potential benefit in reducing the
symptoms associated with neonatal
abstinence syndrome. Several available
reviews provide more detailed in-
formation with regard to breastfeeding
and substance abuse.162,176 The reader
is also referred to the AAP policy
statement “Breastfeeding and the Use
of Human Milk.”177

LONG-TERM EFFECTS RELATED TO
PRENATAL DRUG EXPOSURE

Growth

The effects of prenatal tobacco expo-
sure on long-term growth are not
clear-cut. Reports in the literature of
effects on height and weight178–181

have not been substantiated by re-
search teams able to control for other
drug use in the sample.109,117,182,183

Recent studies, some of which include
adolescents, have suggested that the
effect on growth might be attributable
to a disproportionate weight for
height, such that prenatally exposed
children were more likely to be obese
as evidenced by a higher BMI, in-
creased Ponderal index, and in-
creased skinfold thickness.113,183,184 A
robust and extensive literature is
available documenting the effects of
prenatal alcohol exposure on long-
term growth. Although poor growth
is 1 of the hallmarks of fetal alcohol

syndrome, it is the least sensitive
of the diagnostic criteria.185 No in-
dependent effect of prenatal mari-
juana exposure on growth has been
documented throughout early child-
hood and adolescence.109,182,184 Long-
term effects on growth have not
been documented in the opiate-
exposed child.186 The available litera-
ture on the effect of prenatal cocaine
exposure on growth throughout child-
hood is not conclusive. Although sev-
eral studies document the negative
effects of prenatal cocaine exposure
on postnatal growth,187–189 others do
not.126,190,191 No studies are available
linking prenatal methamphetamine
exposure to postnatal growth prob-
lems. However, 1 study of unspecified
amphetamine use suggests that in
utero exposure may be associated
with poor growth throughout early
childhood.192

Behavior

After controlling for a variety of po-
tentially confounding socioeconomic,
psychosocial, family, and health vari-
ables, a number of studies have
identified independent effects of pre-
natal tobacco exposure on long-term
behavioral outcomes extending from
early childhood into adulthood. For
example, impulsivity and attention
problems have been identified in
children prenatally exposed to nico-
tine.193–195 In addition, prenatal to-
bacco exposure has been associated
with hyperactivity196 and negative197

and externalizing behaviors in chil-
dren,198–200 which appear to continue
through adolescence and into adult-
hood in the form of higher rates of
delinquency, criminal behavior, and
substance abuse.201–206 Prenatal alco-
hol exposure is linked with significant
attention problems in offspring207–210

as well as adaptive behavior problems
spanning early childhood to adult-
hood.211 Problems identified included
disrupted school experiences, delinquent
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and criminal behavior, and substance
abuse. Kelly et al212 published an in-
depth review of the effects of prenatal
alcohol exposure on social behavior.
Inattention and impulsivity at 10 years
of age have been associated with
prenatal marijuana exposure.213 Hy-
peractivity and short attention span
have been noted in toddlers prenatally
exposed to opiates,214 and older ex-
posed children have demonstrated
memory and perceptual problems.215

Caregiver reports of child behavior
problems in preschool-aged216 and
elementary school-aged children217,218

have not been related to cocaine ex-
posure, except in combination with
other risk factors.219–221 However, in
longitudinal modeling of caregiver
reports at 3, 5, and 7 years of age, the
multisite Maternal Lifestyles Study
revealed that prenatal cocaine expo-
sure had an independent negative ef-
fect on trajectories of behavior
problems.222 There have been teacher
reports of behavior problems in pre-
natally exposed children,223 although
again, findings have not been consis-
tent across studies,190 and some have
been moderated by other risks.224

There also have been reports in this
age group of deficits in attention pro-
cessing190 and an increase in symp-
toms of attention-deficit/hyperactivity
disorder and oppositional defiant
disorder self-reported by the ex-
posed children.217,218 To date, no
studies are available that link pre-
natal methamphetamine exposure
with long-term behavioral problems.
However, 1 study of unspecified am-
phetamine use during pregnancy
suggests a possible association with
externalizing behaviors and peer
problems.225,226

Cognition/Executive Functioning

The link between prenatal nicotine
exposure and impaired cognition is
not nearly as strong as the link with

behavioral problems. However, studies
of both young and older children
prenatally exposed to nicotine have
revealed abnormalities in learning and
memory227,228 and slightly lower IQ
scores.201,229–231 Prenatal alcohol ex-
posure frequently is cited as the most
common, preventable cause of non-
genetic intellectual disability. Although
IQ scores are lower in alcohol-exposed
offspring,207,232 they can be variable.
Additionally, prenatal alcohol expo-
sure has been associated with poorer
memory and executive functioning
skills.233 Marijuana has not been
shown to affect general IQ, but it
has been associated with deficits in
problem-solving skills that require
sustained attention and visual memory,
analysis, and integration230,231,234–236

and with subtle deficits in learning and
memory.237 Longitudinal studies of
prenatal opiate exposure have not
produced consistent findings with
regard to developmental sequelae. Al-
though developmental scores tend to be
lower in exposed infants, these differ-
ences no longer exist when appropriate
medical and environmental controls are
included in the analyses.238–240 With little
exception,241 prenatal cocaine exposure
has not predicted overall development,
IQ, or school readiness among toddlers,
elementary school-aged children, or
middle school-aged children.190,242–250

However, several studies have revealed
alterations in various aspects of ex-
ecutive functioning,221,241 including
visual-motor ability,244 attention,251–253

and working memory.254 To date, lim-
ited data are available revealing an
association between prenatal meth-
amphetamine exposure and IQ.255

Language

Poor language development in early
childhood after prenatal nicotine ex-
posure has been reported,227,256,257

as have poor language and reading
abilities in 9- to 12-year-olds.258 Prenatal

alcohol exposure has been shown to
interfere with the development and use
of language,259 possibly leading to long-
term problems in social interaction.260

No effect of prenatal marijuana expo-
sure on language development has
been identified in children through 12
years of age.227,258 Subtle language
delays have been associated with pre-
natal cocaine exposure.256,261,262 Cur-
rently, no data are available relating the
prenatal use of opiates or metham-
phetamine to language development in
exposed offspring.

Achievement

The literature available evaluating ac-
ademic achievement is limited. In
nicotine-exposed children, Batstra
et al200 identified poorer performance
on arithmetic and spelling tasks that
were part of standardized Dutch
achievement tests. Howell et al232

reported poorer performance in
mathematics on achievement tests in
adolescents who had been exposed
prenatally to alcohol. Streissguth
et al263 describe a variety of signifi-
cant academic and school problems
related to prenatal alcohol exposure,
primarily associated with deficits in
reading and math skills throughout
the school years.263–266 Prenatal mar-
ijuana exposure has been associated
with academic underachievement,
particularly in the areas of reading
and spelling.267 School achievement is
not an area that has been studied
adequately with regard to prenatal
opiate exposure. Reported effects of
cocaine exposure on school achieve-
ment are variable. In the longitudinal
Maternal Lifestyle Study, 7-year-old
children with prenatal cocaine expo-
sure had a 79% increased odds of
having an individualized educational
plan (adjusted for IQ),268 and Morrow
et al249 found 2.8 times the risk of
learning disabilities among children
with prenatal cocaine exposure
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compared with their peers who were
not exposed to drugs prenatally.
However, other studies do not support
significant cocaine effects on school
achievement.190,269 No data are available
for the effects of methamphetamine on
school achievement. Cernerud et al270

reported on 65 children prenatally ex-
posed to amphetamines. At 14 to 15
years of age, the children in their co-
hort scored significantly lower on
mathematics tests than did their
classmates who were not exposed to
amphetamines prenatally and had
a higher rate of grade retention than
the Swedish norm.

Predisposed to Own Drug Use

A limited number of studies are
available that have investigated the
association between prenatal sub-
stance exposure and subsequent drug
abuse in exposed offspring. These
studies did not document cause and
effect, and it remains to be determined
how much of the association can be
linked to prenatal exposure versus
socioeconomic, environmental, and
genetic influences. Studies available
for prenatal nicotine exposure suggest
an increased risk of early experi-
mentation271 and abuse of nicotine
in exposed offspring.272,273 Brennan
et al274 reported an association of
prenatal nicotine exposure with
higher rates of hospitalization for
substance abuse in adult offspring.

Mounting clinical data support an in-
creased risk of ethanol abuse later in
life after prenatal exposure.275,277

Prenatal marijuana exposure has
been associated with an increased
risk for marijuana and cigarette use
in exposed offspring.273 Insufficient
data are available to draw any con-
clusions relative to the affects of
prenatal opiate, cocaine, or metham-
phetamine exposure on the risk for
tobacco, problem alcohol, or illicit
drug use later in life.

SUMMARY

Although methodologic differences
between studies and limited data in
the extant literature make general-
ization of the results for several of the
drugs difficult, some summary state-
ments can be made by using the
current knowledge base (Table 2).

The negative effect of prenatal nicotine
exposure on fetal growth has been
known for decades; however, longitu-
dinal studies do not reveal a consistent
effect on long-term growth. Clinical
studies have failed to reach a consen-
sus regarding congenital anomalies,
and there is no evidence of a with-
drawal syndrome in the newborn
infant. Recent studies document
a negative effect of prenatal exposure
on infant neurobehavior as well as on
long-term behavior, cognition, lan-
guage, and achievement.

Alcohol remains the most widely
studied prenatal drug of abuse, and
the evidence is strong for fetal growth
problems, congenital anomalies, and
abnormal infant neurobehavior. There
has been no convincing evidence of
a neonatal withdrawal syndrome.
Ongoing longitudinal studies con-
tinue to document long-term effects
on growth, behavior, cognition, lan-
guage, and achievement, and alcohol
is the most common identifiable te-
ratogen associated with intellectual
disability.

Although there have been studies re-
vealing subtle abnormalities in infant
neurobehavior related to prenatal
marijuana exposure, there have been
no significant effects documented for
fetal growth, congenital anomalies, or
withdrawal. Long-term studies reveal
effects of prenatal exposure on be-
havior, cognition, and achievement but
not on language or growth.

The most significant effect of prenatal
opiate exposure is neonatal absti-
nence syndrome. There have been
documented effects on fetal growth
(but not on long-term growth) and
infant neurobehavior as well as long-
term effects on behavior. There is
not a consensus as to the effects of
prenatal opiate exposure on cognition,
and few data are available regarding
language and achievement.

TABLE 2 Summary of Effects of Prenatal Drug Exposure

Nicotine Alcohol Marijuana Opiates Cocaine Methamphetamine

Short-term effects/birth outcome
Fetal growth Effect Strong effect No effect Effect Effect Effect
Anomalies No consensus on effect Strong effect No effect No effect No effect No effect
Withdrawal No effect No effect No effect Strong effect No effect *
Neurobehavior Effect Effect Effect Effect Effect Effect

Long-term effects
Growth No consensus on effect Strong effect No effect No effect No consensus on effect *
Behavior Effect Strong effect Effect Effect Effect *
Cognition Effect Strong effect Effect No consensus on effect Effect *
Language Effect Effect No effect * Effect *
Achievement Effect Strong effect Effect * No consensus on effect *

* Limited or no data available.
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Prenatal cocaine exposure has a neg-
ative effect on fetal growth and subtle
effects on infant neurobehavior. How-
ever, there is little evidence to support
an association with congenital anom-
alies or withdrawal. There is not
a consensus regarding the effects of
prenatal cocaine exposure on either
long-term growth or achievement;
however, there are documented long-
term effects on behavior and subtle
effects on language. Although there is
little evidence to support an effect on
overall cognition, a number of studies
have documented effects on specific
areas of executive function.

Studies on prenatal methamphet-
amine exposure are still in their in-
fancy. Early studies have documented
an effect of prenatal exposure on fetal
growth and infant neurobehavior but
no association with congenital anom-
alies and no data regarding infant
withdrawal or any long-term effects.
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Principles of Judicious Antibiotic Prescribing for
Upper Respiratory Tract Infections
in Pediatrics

abstract
Most upper respiratory tract infections are caused by viruses and re-
quire no antibiotics. This clinical report focuses on antibiotic prescrib-
ing strategies for bacterial upper respiratory tract infections, including
acute otitis media, acute bacterial sinusitis, and streptococcal phar-
yngitis. The principles for judicious antibiotic prescribing that are out-
lined focus on applying stringent diagnostic criteria, weighing the
benefits and harms of antibiotic therapy, and understanding situations
when antibiotics may not be indicated. The principles can be used to
amplify messages from recent clinical guidelines for local guideline
development and for patient communication; they are broadly applica-
ble to antibiotic prescribing in general. Pediatrics 2013;132:1146–1154

INTRODUCTION

More than 1 in 5 pediatric ambulatory visits to a physician result in an
antibiotic prescription, which accounts for nearly 50 million antibiotic
prescriptions annually in the United States.1 It is widely documented
that inappropriate antibiotic prescribing, especially for upper re-
spiratory tract infections (URIs) of viral origin, is common in ambu-
latory care.1–3 As many as 10 million antibiotic prescriptions per year
are directed toward respiratory conditions for which they are unlikely
to provide benefit.1 Recent evidence shows that broad-spectrum an-
tibiotic prescribing has increased and frequently occurs when either
no therapy is necessary or when narrower-spectrum alternatives are
appropriate.1,2 Such overuse of antibiotics causes avoidable drug-
related adverse events,4–6 contributes to antibiotic resistance,7,8 and
adds unnecessary medical costs. This is compounded by the fact that
few new antibiotics to treat antibiotic-resistant infections are under
development.9 The growing health and economic threats of antibiotic
resistance make promoting judicious antibiotic prescribing, which
encompasses both reducing overuse and ensuring that appropriate
agents are prescribed, an urgent public health and patient safety
priority (http://www.cdc.gov/drugresistance/threat-report-2013).

Clinical decision-making about whether to prescribe antibiotics for
a patient with URI symptoms is a daily occurrence for ambulatory-care
physicians and other health care professionals who provide care for
children. Although antibiotic prescribing is a routine part of clinical
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care, judicious antibiotic prescribing
is challenging because it is difficult to
distinguish between viral and bacterial
URIs. A major objective of this clinical
report is to provide a framework for
clinical decision-making regarding
antibiotic use for pediatric URIs. A point
of emphasis is the importance of using
stringent and validated clinical criteria
when diagnosing acute otitis media (AOM),
acute bacterial sinusitis, and pharyn-
gitis caused by group A Streptococcus
(GAS), as established through clinical
guidelines. Additionally, this document
emphasizes situations in which the use
of antibiotics is not indicated, in par-
ticular for viral respiratory infections.
Considering the frequency of URIs and
the large proportion of antibiotic pre-
scribing attributable to URI visits, these
conditions represent a high-impact tar-
get for guidelines and other interven-
tions designed to optimize antibiotic
prescribing. The careful application of
these criteria has the potential to
mitigate overuse of antibiotics for
pediatric URIs.

The first “Principles of Judicious Use of
Antimicrobial Agents for Pediatric Up-
per Respiratory Tract Infections” were
published in 1998 in response to con-
cerns over the emergence and spread
of antibiotic-resistant organisms.10 The
Centers for Disease Control and Preven-
tion, in collaboration with the American
Academy of Pediatrics (AAP), sought to
update these principles in a current
context. Antibiotic resistance remains
a major public health concern, and
appropriate antibiotic use is an impor-
tant health care quality goal. Although
the introduction of a 7-valent pneumo-
coccal polysaccharide-protein conjugate
vaccine (PCV7) in 2000 led to large
declines in the incidence of invasive
pneumococcal infections,11 an increase
in the prevalence of nonvaccine sero-
types, most notably serotype 19A, a
commonly antibiotic-resistant serotype,12,13

prompted the 2010 introduction of

a 13-valent pneumococcal polysaccharide-
protein conjugate vaccine (PCV13).
Provider concerns about antibiotic
resistance may be 1 factor leading
to increasing use of broad-spectrum
antibiotics. In recent years, several
high-quality randomized controlled
trials, meta-analyses, and new and
updated clinical guidelines have
been published that better define the
effectiveness of antibiotic use for se-
lected URIs, including AOM and acute
bacterial sinusitis.14–23 At the same
time, new evidence highlighting the
extent to which antibiotics lead to ad-
verse events requiring medical atten-
tion4–6 or potentially life-threatening
events24,25 has emerged.

This clinical report focuses on antibi-
otic prescribing for key pediatric URIs
that, in certain instances, may benefit
from antibiotic therapy: AOM, acute
bacterial sinusitis, and pharyngitis.
The specific recommendations are
applicable to healthy children who do
not have underlying medical conditions
(eg, immunosuppression) placing them
at increased risk of developing serious
complications. The purpose of this
report is to provide practitioners
specific context using the most current
recommendations and guidelines while
applying 3 principles of judicious
antibiotic use: (1) determination of
the likelihood of a bacterial in-
fection, (2) weighing the benefits
and harms of antibiotics, and (3)
implementing judicious prescribing
strategies (Table 1).

PRINCIPLE 1: DETERMINE THE
LIKELIHOOD OF A BACTERIAL
INFECTION

Many aspects of the clinical history,
symptoms, and signs of bacterial URIs
overlap with or mirror those of viral
infections or noninfectious conditions.
To make a judicious decision about
antibiotic use, it is essential first to
determine the likelihood of a bacterial

infection. When a practitioner has
made the diagnosis of viral infection
and has reasonably excluded the
presence of concurrent bacterial
infection, antibiotics should not be
used because the potential for harm
outweighs the potential benefit. In the
specific cases of AOM, acute bacterial
sinusitis, and pharyngitis, there are
well-established stringent criteria that
aid in distinguishing bacterial from
nonbacterial causes.

AOM

The AAP and American Academy of
Family Physicians released updated
clinical practice guidelines for the di-
agnosis and treatment of AOM in
2013.22 AOM may be defined as “the
rapid onset of signs and symptoms of
inflammation in the middle ear.” The
signs include bulging with or without
erythema of the tympanic membrane
(TM), and the symptoms may include
otalgia, irritability, otorrhea, and fe-
ver. The diagnosis of AOM always
requires a careful otoscopic exami-
nation to confirm the presence of in-
flammatory changes in the TM. The
AAP guideline recommends that
physicians diagnose AOM definitively
under either of 2 conditions: (1) evi-
dence of middle-ear effusion, as
demonstrated by moderate to severe
bulging of the TM, or (2) new onset of
otorrhea that is not attributable to
otitis externa. AOM may also be di-
agnosed when a child presents with
only mild bulging of the TM but with
additional symptoms of recent onset
of ear pain or with intense erythema
of the TM. Although clear visualization
of the TM at times is difficult and be-
cause AOM is typically a self-limiting
disease, a high degree of diagnostic
certainty is essential to minimize an-
tibiotic overuse. After AOM is diag-
nosed, judicious antibiotic use can be
enhanced by further categorizing
patients on the basis of illness se-
verity (severe otalgia, otalgia lasting
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>48 hours, or temperature ≥39°C),
laterality of infection (bilateral versus
unilateral), and age (≤23 months vs
≥24 months). Patients with more se-
vere symptoms, bilateral involvement,
and younger age are more likely to
benefit from antibiotics. Watchful
waiting is reasonable for patients who
are older and have nonsevere, unilat-
eral disease.

Acute Bacterial Sinusitis

The AAP23 and the Infectious Diseases
Society of America21 recently developed
evidence-based clinical guidelines for
the diagnosis and treatment of acute
bacterial sinusitis. These guidelines
support use of strict diagnostic criteria
to distinguish bacterial from viral URIs.
In particular, acute bacterial sinusitis is
diagnosed on the basis of symptoms
that are (1) persistent and not im-
proving, (2) worsening, or (3) severe.
Persistent symptoms are most common

and include nasal discharge (of any
quality) or daytime cough not improv-
ing by 10 days. Worsening symptoms
include a worsening or new onset of
fever, daytime cough, or nasal dis-
charge after improvement of a typical
viral URI. Severe symptoms include
persistent fever (temperature ≥39°C)
and purulent nasal discharge for at
least 3 days. These clinical criteria are
the basis for the diagnosis of acute
bacterial sinusitis. Because many chil-
dren with viral URI will have radio-
graphic abnormalities, imaging should
not be performed routinely.

Acute Pharyngitis

Pharyngitis, or sore throat, may be ac-
companied by other nonspecific symp-
toms including cough, congestion, and
fever. The most important diagnostic
consideration is whether β-hemolytic
GAS is the cause. Unlike AOM and acute
bacterial sinusitis, the diagnosis of GAS

infection can be confirmed with labo-
ratory testing (either a rapid-antigen
detection test or culture).26,27 Scoring
systems (Modified Centor or McIsaac
Scores28) can assist in identifying can-
didates for testing. Patients with 2 or
more of the following features should
undergo testing: (1) absence of cough,
(2) presence of tonsillar exudates or
swelling, (3) history of fever, (4) pres-
ence of swollen and tender anterior cer-
vical lymph nodes, and (5) age younger
than 15 years. Children with URI signs
and symptoms, including cough, nasal
congestion, conjunctivitis, hoarseness,
diarrhea, or oropharyngeal lesions
(ulcers, vesicles) more likely have viral
illnesses and not GAS infection and
should not be tested for GAS. Testing
should generally not be performed in
children younger than 3 years in whom
GAS rarely causes pharyngitis and in
whom rheumatic fever is uncommon.
GAS should not be diagnosed in the

TABLE 1 Application of Judicious Antibiotic Principles for Pediatric URIs

Principles AOM Acute Bacterial Sinusitis Acute Pharyngitis

Principle 1: Determine the
likelihood of a bacterial
infection

Requires middle ear effusion and signs
of inflammation:

URI symptoms that are either
worsening, severe, or persistent

Diagnosis of GAS pharyngitis requires
confirmation by rapid testing or culture

• moderate or severe bulging of TM; or • Worsening symptoms: worsening or
new onset fever, daytime cough, or
nasal discharge after improvement
of viral URI

• Only test if 2 of the following are
present: fever, tonsillar exudate/
swelling, swollen/tender anterior
cervical nodes, absence of cough

• otorrhea not due to otitis externa; or • Severe symptoms: fever ≥39°C,
purulent nasal discharge

• Do not treat empirically

• mild bulging of TM with ear pain or
erythema of TM

• Persistent symptoms without
improvement: nasal discharge or
daytime cough >10 d

No role for routine imaging
Principle 2: Weigh benefits
versus harms of antibiotics

Benefits: for strictly defined AOM, NNT
of as few as 4 patients to achieve
improvements in symptoms

Benefits: for strictly defined bacterial
sinusitis, antibiotics improve
symptoms at 3 and 14 d

Benefits: for confirmed GAS, antibiotics
shorten symptom duration, prevent
rheumatic fever and may limit
secondary transmission.

• no significant benefits in preventing
complications such as mastoiditis

• no evidence that antibiotic therapy
prevents complications such as brain
abscess

• Limited evidence that therapy prevents
complications such as PTA

First-line therapy Amoxicillin with or without clavulanate Amoxicillin with or without clavulanate Amoxicillin or penicillin
Harms: for all conditions, no benefits to therapy when bacterial infection is not likely. Increased risk of adverse events including

diarrhea, dermatitis, C difficile colitis, antibiotic resistance
Principle 3: Implement judicious
prescribing strategies

• Consider watchful waiting for older
patients (>2 y), those with unilateral
disease and without severe symptoms

• Consider watchful waiting for patients
with persistent symptoms only

• Once daily dosing of amoxicillin

• Shorter-duration therapy (7 d)
Not recommended: azithromycin and oral third-generation cephalosporins are generally not recommended for these conditions

attributable to S pneumoniae resistance.
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absence of testing, even among
patients with all of the aforementioned
clinical criteria, with rare exceptions
(eg, symptomatic and household con-
tact with confirmed GAS pharyngitis).
The importance of limiting testing to
children with appropriate clinical cri-
teria is further supported by the fact
that colonization rates can reach 15%
to 20% even among asymptomatic
children.

Common Cold, Nonspecific URI,
Acute Cough Illness, and Acute
Bronchitis

Symptoms of the common cold, non-
specific URI, and bronchitis may
overlap with or mirror those of bac-
terial URIs and can include cough,
congestion, and sore throat. Collec-
tively, these viral conditions account
for millions of office visits per year.
Acute bronchitis, in particular, is a
cough illness that is diagnosed during
more than 2 million pediatric office
visits annually, and antibiotics are
prescribed more than 70% of the time.1

Application of diagnostic clinical cri-
teria for AOM, sinusitis, and pharyn-
gitis should aid clinicians in excluding
these conditions. Management of the
common cold, nonspecific URI, acute
cough illness, and acute bronchitis
should focus on symptomatic relief.
Antibiotics should not be prescribed
for these conditions.

PRINCIPLE 2: WEIGH BENEFITS
VERSUS HARMS OF ANTIBIOTICS

If a bacterial infection is determined to
be likely, the next step is to compare the
evidence about the benefits of antibiotic
therapy for each condition to the po-
tential for harms. Relevant outcomes to
consider for benefits include the cure
rate, symptom reduction, prevention of
complications, and secondary cases.
Outcomes for harms include antibiotic-
related adverse events (eg, abdominal
pain, diarrhea, rash), Clostridium difficile

colitis, development of resistance,
and cost.

AOM

Benefits

Several high-quality randomized con-
trolled trials and meta-analyses have
been published since the publication of
the first principles of judicious use of
antibiotics.18–20,29–33 Collectively, these
have emphasized the following: (1) at
least half of patients with AOM will
recover without antibiotic therapy; (2)
recovery is more likely and is has-
tened for children who receive anti-
biotic therapy compared with placebo;
and (3) recovery without antibiotic ther-
apy is less likely for younger children,
those with bilateral versus unilateral
disease, and those with more severe
signs and symptoms. These observa-
tions underlie the rationale for treat-
ment recommendations for AOM.

Multiple meta-analyses indicate that
children receiving antibiotic therapy
are more likely to achieve clinical
success in terms of symptom resolu-
tion compared with placebo with
a number needed to treat (NNT) of 7 or
8 patients.18,33 Two recent randomized
controlled trials among younger chil-
dren that used even more stringent
diagnostic criteria demonstrated that
children who received antibiotics had
more favorable symptom scores than
those who received placebo, achieved
faster symptom recovery, and had
significantly lower rates of clinical
failure as measured by otoscopic ex-
amination and persistence of symp-
toms, with an NNT closer to 4.19,20

Nonetheless, it is important to note
that in numerous studies of antibiotic
efficacy for AOM, the majority of pa-
tients have symptoms that ultimately
resolve spontaneously regardless of
therapy and without complications.
The potential for preventing com-
plications, such as mastoiditis, may
contribute, in part, to the clinical

decision to use antibiotics for AOM.
However, across the aforementioned
controlled studies and meta-analyses,
antibiotics have not demonstrated
significant benefit in preventing these
rare but serious complications. Ob-
servational data from the United
Kingdom including more than 1 mil-
lion AOM episodes indicates that when
mastoiditis occurs, it typically is
present at time of initial clinical pre-
sentation to care.34 The estimated NNT
to prevent 1 episode of mastoiditis is
nearly 5000.34

The AAP recommends antibiotic therapy
for children diagnosed with AOM on the
basis of presence of established clinical
criteria. Observation can be considered
for selected children, particularly chil-
dren older than 2 years with nonsevere
symptoms and unilateral disease.

Acute Bacterial Sinusitis

Benefits

The evidence base evaluating the ef-
fectiveness of antibiotics for treatment
of acute bacterial sinusitis in children is
limited and mixed. Three randomized
controlled trials have assessed the ef-
fectiveness of antibiotics versus pla-
cebo for clinically diagnosed acute
bacterial sinusitis in children, 2 of
which have been published since the
1998 principles of judicious use of
antibiotics.14,17,35 Two trials concluded
that antibiotics significantly improved
the likelihood of symptom resolution
after both 3 and 14 days,14,35 but 1
study revealed no benefit of antibiotics
over placebo.17 Key differences in the
study design between these studies
likely contributed to the differences in
outcomes; the trials showing benefit
included patients with more severe
symptoms and applied more strict di-
agnostic criteria. This emphasizes the
importance of careful attention to
clinical diagnosis because antibiotics
confer no clinical benefit for patients
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without diagnostic criteria suggesting
acute bacterial sinusitis.

The benefit of antibiotic therapy in
preventing suppurative complications,
such as orbital cellulitis or intracranial
abscess, is unproven. Individual effi-
cacy trials lack the statistical power to
demonstrate effectiveness against
these rare complications, and a meta-
analysis of randomized controlled tri-
als in children and adults found no
significant association between anti-
biotic use and the rate of complica-
tions.36

The AAP recommends antibiotic ther-
apy for children with clinical features
of acute bacterial sinusitis, especially
those with symptoms that are wors-
ening or severe. Observation with
close follow-up or antibiotic therapy
can be considered for those with
persistent symptoms (>10 days).

GAS Pharyngitis

Benefits

Antibiotic treatment of acute pharyn-
gitis has been studied with respect to
the effects on symptom resolution,
transmission, and prevention of com-
plications, including rheumatic fever.
Five randomized controlled studies
and 1 meta-analysis have examined the
effect of immediate antibiotics on
resolution of symptoms, 1 of which
was completed since publication of the
first principles of judicious use of
antibiotics.37–41 These studies provide
strong evidence that antibiotic ther-
apy for children with pharyngitis and
confirmation of GAS shortens the du-
ration of symptoms, including sore
throat and headache, by approxi-
mately 1 day. These benefits are ap-
parent within as few as 3 days.
However, the benefits of antibiotic
therapy on shortening duration of fe-
ver are uncertain. Although data are
somewhat limited, antibiotic therapy
for index cases of GAS may reduce
horizontal transmission and thereby

prevent secondary cases.40,42 These
benefits are especially relevant in
large households, child care settings,
schools, and military settings.

Historically, the primary motivation for
prescribing antibiotics for GAS phar-
yngitis was prevention of rheumatic
fever. Randomized controlled trials in
children before 1975 showed a four-
fold benefit in preventing the onset of
rheumatic fever, which occurred in ap-
proximately 3% of untreated patients.43

Although localized outbreaks have oc-
curred in recent decades, the in-
cidence of rheumatic fever in most
developed countries has declined dra-
matically.44 Some of this decline might
be attributable to better recognition
and antibiotic treatment,45 but more
likely this relates to a decline in the
prevalence of rheumatogenic strains of
GAS.46

Antibiotics may also have a role in
preventing suppurative complications
associated with GAS pharyngitis, such
as peritonsillar abscess (PTA), AOM, and
acute sinusitis. One meta-analysis
suggested that antibiotic treatment
prevents PTA; however, the majority of
cases were derived from a single study
conducted in 1951.43 Data from a large
observational cohort conducted in the
United Kingdom suggest that antibiotic
treatment may prevent development of
PTA, but with an NNT >4000.47

The AAP recommends antibiotic therapy
for children with pharyngitis confirmed
to be caused by GAS.

Common Cold, Nonspecific URI,
Acute Cough Illness, and Acute
Bronchitis

Because the predominant etiologies for
these conditions are viruses, antibiotic
therapy is not indicated. Because of
uncertainty about the relevance of the
diagnosis of acute bronchitis for chil-
dren, data are limited. Nonetheless,
a large meta-analysis concluded that
there was no benefit to antibiotic

therapy (including for delayed pre-
scriptions) for patients with nonspecific
cough and cold.48

Harms of Antibiotic Therapy

It is crucial to account for the potential
for antibiotics to cause harm when
used for treatment of URIs. The sig-
nificance of potential harms should be
directly balanced against the potential
for benefit on a case-by-case basis. The
importance of harms associated with
antibiotic use is directly related to (1)
an assessment of the magnitude of
potential benefit (eg, greater benefit
achieved for young children with bi-
lateral AOM than unilateral) and (2) the
extent to which uncertainty remains in
the diagnosis. The preponderance of
evidence for benefits of antibiotic
therapy in treatment of bacterial URIs
relates to attenuation of symptoms.
When it is unclear whether the URI
represents an acute bacterial in-
fection, in general, the harms of anti-
biotic use have the potential to
outweigh benefits. The importance of
applying stringent clinical criteria to
establish the diagnosis of a bacterial
infection aids in differentiating chil-
dren with nonspecific URI and common
cold. Prescribing antibiotics for non-
specific URI and colds generally does
not provide benefit and only exposes
these children to potential harm.

Antibiotics are responsible for the
largest number of unplanned medical
visits for medication-related adverse
events among children, which exceeds
150 000 per year and incurs sub-
stantial potential morbidity and cost.4

Antibiotic-associated adverse events
can range from mild (diarrhea and
rash), to more severe (Stevens-Johnson
syndrome), to life-threatening (ana-
phylaxis or sudden cardiac death)
reactions. Most clinical trials con-
ducted to assess the treatment of AOM,
sinusitis, and pharyngitis have used
amoxicillin or amoxicillin-clavulanate,
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and these remain the first-line recom-
mended agents for antibiotic therapy
for these conditions. Studies compar-
ing antibiotic treatment to placebo for
AOM suggest a modestly increased
rate of adverse events among treated
patients, particularly diarrhea and rash.
Two meta-analyses estimated rate dif-
ferences of approximately 5% for ad-
verse events.18,32 Not included in these
are the results from 2 recent trials
using amoxicillin-clavulanate (older
studies frequently used amoxicillin),
which demonstrated even higher rates
of diarrhea and dermatitis among
patients receiving antibiotic therapy.19,20

Among studies of sinusitis, in the most
recent trial that demonstrated a benefit
of antibiotic therapy, adverse events
(defined as rash, diarrhea, vomiting,
and abdominal pain) occurred in 44%
of patients treated with high-dose
amoxicillin-clavulanate compared with
14% in the placebo group.14

The adverse events described pre-
viously occur relatively frequently, al-
though are relatively mild in most
cases. Antibiotics can produce serious
allergic reactions such as Stevens-
Johnson syndrome.25 There is rapidly
growing evidence that antibiotic expo-
sures early in life may disrupt the
microbial balance of the intestines and
other parts of the body in such a way
as to contribute to long-term adverse
health effects, such as inflammatory
bowel disease, obesity, eczema, and
asthma.49–51 A recent study highlighted
risk of sudden death in adults treated
with azithromycin, likely related to
drug-associated prolongation of the QT
interval.24 Azithromycin is not a first-
line antibiotic for any pediatric URI
and is the antibiotic most likely to be
used inappropriately (inadequate cov-
erage for the most common pathogens
causing AOM and sinusitis).1 The inci-
dence of C difficile colitis in hospitalized
children has increased substantially
during the past decade.52 Although

children with comorbid conditions are
at greatest risk, community-onset
infections occur,53 with recent antibi-
otic exposure as an important risk
factor.

The relationship between antibiotic
exposure and development of antibi-
otic resistance at the level of the in-
dividual patient and at the level of the
community is well established.7,8 Be-
cause of limited therapeutic options,
antibiotic-resistant infections are dif-
ficult to treat and, in some cases, are
associated with poor clinical out-
comes.54 Application of stringent di-
agnostic criteria and use of therapy
only when the diagnosis and potential
benefits are well established is es-
sential to minimizing the impact of
antibiotic overuse on resistance in
individuals and within communities.

PRINCIPLE 3: IMPLEMENT
JUDICIOUS PRESCRIBING
STRATEGIES

When evidence suggests that antibiotics
may provide benefit, several aspects of
judicious prescribing should be con-
sidered. These include selecting an
appropriate antibiotic agent that treats
the most likely pathogens (including
accounting for local resistance pat-
terns), selecting the appropriate dose,
and treating for the shortest duration
required. Additionally, physicians may
consider the role of observation and
use of delayed prescribing strategies.

The treatment of AOM and acute bac-
terial sinusitis illustrates several key
aspects of judicious antibiotic use.
Amoxicillin has traditionally been the
recommended first-line agent for these
conditions because Streptococcus
pneumoniae is the most important
cause. However, in some communities,
the prevalence of amoxicillin-resistant
β-lactamase-producing Haemophilus
influenzae among bacterial URIs has
increased significantly.55 This underlies
(in part) the recommendation to

consider amoxicillin-clavulanate in cer-
tain instances (eg, severe symptoms,
recent [<6 weeks] antibiotic exposure,
known high local prevalence of
amoxicillin-resistant H influenzae). It
is important to note, however, that the
benefits of antibiotic therapy appear to
be greatest for patients with S pneu-
moniae infection, compared with other
bacterial causes of URI, including H
influenzae and Moraxella species,
which may have higher rates of spon-
taneous resolution.16 In recognition of
the possibility of a higher rate of ad-
verse events caused by amoxicillin-
clavulanate compared with amoxicillin,
some physicians may choose to use
amoxicillin as the first-line agent in
most instances.

An understanding of local epidemiology
and resistance patterns is especially
important for understanding appro-
priate antibiotic selection. The rates of
pneumococcal resistance to macro-
lides56 and oral third-generation ceph-
alosporins57,58 make these agents poor
choices for treating most children with
suspected bacterial URIs. Emergence of
macrolide resistance to GAS is also an
important problem, although suscepti-
bility testing is not routinely per-
formed.

The role of observation (also termed
“wait and see” or “delayed prescribing”)
instead of immediate antibiotic therapy
is an important consideration for chil-
dren with AOM and acute bacterial si-
nusitis. Studies among patients with
AOM have shown that this approach
reduces antibiotic use, is well accepted
by families, and, when supported by
close follow-up, does not result in worse
clinical outcomes.22 Observation therapy
may be considered as an alternative
strategy to immediate therapy for AOM
and sinusitis for older patients without
severe symptoms.22,23 The use of this
approach is an opportunity to engage in
shared decision-making with patients
and families to include a discussion
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about the potential benefits and risks
associated with immediate antibiotic
therapy.

Another important consideration for
judicious antibiotic use is overall mag-
nitude of exposure. Relatively short
courses of therapy may achieve the
same clinical benefits as longer courses
while minimizing the risks of adverse
events and development of resistance
and lead to better compliance. Impor-
tant examples are the use of once-daily
amoxicillin for GAS pharyngitis26 (vs 2
or 3 times daily dosing but the same
daily dose of 50 mg/kg) and short-
course therapy (eg, 7 days vs 10
days) for older children with AOM.22

CONCLUSIONS

This clinical report discusses principles
of judicious antibiotic use for pediatric
URIs. There is a strong emphasis on
appropriate diagnosis, which is the
foundation for making judicious deci-
sions about prescribing antibiotics. Al-
though focused on specific URIs, the
main message has broader application
for antibiotic use in general. These
principles can be used to promote edu-
cational efforts for physicians, amplify

the messages from recent clinical
guidelines, assist with communication
about appropriate antibiotic use to
patients and families, and support
local guideline development for judi-
cious antibiotic use.
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abstract
To promote optimal health and well-being of all children, the American
Academy of Pediatrics (AAP) supports access for all children to (1) civil
marriage rights for their parents and (2) willing and capable foster
and adoptive parents, regardless of the parents’ sexual orientation.
The AAP has always been an advocate for, and has developed policies
to support, the optimal physical, mental, and social health and well-
being of all infants, children, adolescents, and young adults. In so
doing, the AAP has supported families in all their diversity, because
the family has always been the basic social unit in which children
develop the supporting and nurturing relationships with adults that
they need to thrive. Children may be born to, adopted by, or cared for
temporarily by married couples, nonmarried couples, single parents,
grandparents, or legal guardians, and any of these may be hetero-
sexual, gay or lesbian, or of another orientation. Children need secure
and enduring relationships with committed and nurturing adults to
enhance their life experiences for optimal social-emotional and cog-
nitive development. Scientific evidence affirms that children have
similar developmental and emotional needs and receive similar par-
enting whether they are raised by parents of the same or different
genders. If a child has 2 living and capable parents who choose to
create a permanent bond by way of civil marriage, it is in the best
interests of their child(ren) that legal and social institutions allow
and support them to do so, irrespective of their sexual orientation. If
2 parents are not available to the child, adoption or foster parenting
remain acceptable options to provide a loving home for a child and
should be available without regard to the sexual orientation of the
parent(s). Pediatrics 2013;131:827–830

INTRODUCTION

All children need support and nurturing from stable, healthy, and well-
functioning adults to become resilient and effective adults. On the basis
of a review of extensive scientific literature, the American Academy of
Pediatrics (AAP) affirms that “children’s well-being is affected much
more by their relationships with their parents, their parents’ sense of
competence and security, and the presence of social and economic
support for the family than by the gender or the sexual orientation of
their parents.”1

COMMITTEE ON PSYCHOSOCIAL ASPECTS OF CHILD AND
FAMILY HEALTH
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Families’ structural forms are varied. In
2010, married adults were raising 65.3%
of all children in this country.2 The other
34.7% of children (25.9 million of 74.63
million children) were living in a variety
of situations. Many were being raised by
parents who were single or cohabiting,
either by choice or by circumstance.
Growing numbers of grandparents are
stepping in as parents to 2.5 million
children when necessary.2 When none of
a child’s biological relatives is available
or able to provide necessary nurturing
and support, other arrangements exist
to nurture children. Foster parenting and
adoption are substitute arrangements
that can provide financial, emotional,
social, and legal support for children. In
2007, >400 000 children were in foster
care, and 130 000 children were adopted
by unrelated adults.3,4

Increasing numbers of same-gender
couples are raising children today,
and the numbers are likely to increase
in the future. The US 2010 Census
reported that 646 464 households in-
cluded 2 adults of the same gender.5,6

These same-gender couples are rais-
ing ∼115 000 children aged ≤18 years
and are living in essentially all coun-
ties of the United States.5,6 When these
children are combined with single gay
and lesbian parents who are raising
children, almost 2 million children are
being raised by gay and lesbian
parents in the United States.7

Civil marriage is the legal and social
institution in modern society that serves
as the basic building block for family
structure and child-rearing. Marriage is
generally considered the optimal re-
lationship between 2 adults who share
responsibility for children. Marriage
brings 2 extended families together to
provide long-term security and social
and emotional support to all members
of the newly formed family. Marriage
offers many legal rights and responsi-
bilities, including the joint responsi-
bility to care for children and to make

decisions (including medical decisions)
for them. A report from the AAP Task
Force on the Family noted that married
couples have more financial and social
resources to nurture and raise children.8

Additionally, “married men and women
are physically and emotionally healthier
and are less likely to engage in health
risk behaviors . . . than are unmarried
adults.”8 A number of studies have
documented “a positive relationship be-
tween the quality of marital life and
family functioning.”9 The Task Force re-
port emphasized: “As we move forward,
the Academy and pediatricians stand
ready to serve all children in all families,
regardless of the family structure in
which they live.”8

There are few social or legal restric-
tions limiting the ability of 2 unrelated
adults to marry in the United States.
These include (1) age: states have dif-
ferent age limits before which parental
permission is required for marriage;
(2) numerosity: there is a long-standing
prohibition on bigamy/polygamy; (3)
the existence of blood relationships;
and (4) cognitive capacity to consent.
The only other exception applies to
adults seeking same-gender relation-
ships (in most states).

There is extensive research documenting
that there is no causal relationship be-
tween parents’ sexual orientation and
children’s emotional, psychosocial, and
behavioral development.1,10–19 Many stud-
ies attest to the normal development of
children of same-gender couples when
the child is wanted, the parents have
a commitment to shared parenting,
and the parents have strong social and
economic supports. Indeed, current re-
search has concluded that “In all, it is
now well-established that the adjust-
ment of children and adolescents is
best accounted for by variations in the
quality of the relationships with their
parents, the quality of the relationship
between the parents or significant
adults in the children’s and adolescents’

lives, and the availability of economic
and socio-economic resources.”19

Therefore, the AAP has endorsed, formore
than a decade, a policy supporting the
benefits of both parents in a same-gender
couple having legal rights and respon-
sibilities for their child(ren), for example,
through second-parent or coparent ad-
option.20 A special article in Pediatrics in
2006 reviewed the legal issues associated
with civil marriage, civil union, and do-
mestic partnership and noted a number
of disparities for children growing up in
various legal arrangements.10 The Amer-
ican Medical Association has recently
noted the disparities that exist for
parents of the same gender who lack
marriage equality as well as for their
children.21 Many other professional
organizations have adopted policies urg-
ing legislative changes and legal mecha-
nisms, including adoption, foster
parenting, and civil marriage, for gay and
lesbian adults who wish to be parents.*
Civil unions and domestic partnerships
do not confer the same legal rights,
protections, and benefits to children that
civil marriage provides.10

Public policy related to marriage and
family is largely a state function. Con-
sequently, the laws across the country
that regulate marriage, adoption, and
foster parenting by gay men and les-
bians are an inconsistent patchwork.
Even civil marriage in a state that

*National organizations that support marriage
equality: American Civil Liberties Union (June
1998), National Association of Social Workers
(June 2004), American Psychological Association
(July 2004), American Psychiatric Association (May
2005), American Psychoanalytic Association
(January 2008), American Bar Association (August
2010), American College of Nursing (July 2012),
and American Academy of Family Physicians
(October 2012). National organizations that
support gay and lesbian parenting and the
nurturing of children: American Academy of Child
and Adolescent Psychiatry, American College of
Obstetrics and Gynecology, American Medical
Association, Child Welfare League of America,
National Adoption Center, National Education
Association, North American Council on Adoptable
Children, and Voice for Adoption.

828 FROM THE AMERICAN ACADEMY OF PEDIATRICS



PROMOTING THE WELL-BEING OF CHILDREN WHOSE PARENTS ARE GAY OR LESBIAN 861

permits it does not ensure access to
federal benefits. The federal Defense of
Marriage Act (1996; Pub. L. No. 104-199)
denies members of married same-
gender households access and bene-
fits equivalent to those available to
households headed by married parents
of different genders, such as (1) Social
Security and related programs, (2)
housing and food stamps, (3) federal
civilian and military service benefits, (4)
employment benefits, (5) immigration
and nationality status, (6) remedies and
protections for crimes and family vio-
lence, and (7) certain loans and financial
guarantees.10,21 For this reason, the AAP
has joined with other national organ-
izations in support of the position that
the Defense of Marriage Act is uncon-
stitutional.†

A core mission of the AAP is to support
the best interests of all children, re-
gardless of their home or family

structure, on the basis of the common
principles of justice. If a child has
2 living and capable parents who
choose to create a permanent bond
by way of civil marriage, it is in the
best interests of their child(ren) that
legal and social institutions allow and
support them to do so. If 2 parents are
not available to the child, adoption or
foster parenting remain acceptable
options to provide a loving home for
a child and should be available
without regard to the sexual orien-
tation of the parent(s).

RECOMMENDATIONS

The AAP works to ensure that public
policies help all parents, regardless of
sexual orientation and other charac-
teristics, to build and maintain strong,
stable, and healthy families that are
able to meet the needs of their chil-
dren. In particular, the AAP supports:

1. Marriage equality for all capable
and consenting couples, including
those who are of the same gender,
as a means of guaranteeing all fed-
eral and state rights and benefits,
and long-term security for their
children.

2. Adoption by single parents, copar-
ents adopting together, or a second
parent when 1 parent is already
a legal parent by birth or adoption,
without regard to the sexual orien-
tation of the adoptive parent(s).

3. Foster care placement for eligible
children to qualified adults without
regard to their sexual orientation.
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abstract
Extensive data available from more than 30 years of research reveal
that children raised by gay and lesbian parents have demonstrated
resilience with regard to social, psychological, and sexual health de-
spite economic and legal disparities and social stigma. Many studies
have demonstrated that children’s well-being is affected much more
by their relationships with their parents, their parents’ sense of
competence and security, and the presence of social and economic
support for the family than by the gender or the sexual orientation of
their parents. Lack of opportunity for same-gender couples to marry
adds to families’ stress, which affects the health and welfare of all
household members. Because marriage strengthens families and, in
so doing, benefits children’s development, children should not be
deprived of the opportunity for their parents to be married. Paths
to parenthood that include assisted reproductive techniques, adop-
tion, and foster parenting should focus on competency of the
parents rather than their sexual orientation. Pediatrics 2013;131:
e1374–e1383

INTRODUCTION

The mission of the American Academy of Pediatrics (AAP) is to promote
optimal physical, mental, and social health and well-being for all in-
fants, children, adolescents, and young adults. Historically, the AAP
has worked, through its educational, research, advocacy, and policy
efforts, to highlight the powerful connection between children’s well-
being and the functioning of their most enduring source of support and
influence—their parents. It is vital that pediatricians understand the
unique and complex characteristics of their patients’ families and
support them to ensure optimal development of children.

All children have the same needs for, and the right to, nurturing,
security, and social stability. Children whose parents are gay and les-
bian have historically been subjected to laws, social policies, and
disapproving attitudes that create social distance and ostracism and
challenge the stability of their families as well as their optimal social
and psychological development. This technical report provides the
scientific rationale, based on the current available evidence, to support
the recommendations outlined in the policy statement “Promoting
the Well-Being of Children Whose Parents are Gay or Lesbian”1: sup-
port for marriage equality, including repeal of the federal Defense of
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Marriage Act and similar public poli-
cies that limit access to federal ben-
efits associated with civil marriage
for gay and lesbian couples, and the
right of gay and lesbian adults to
adopt and provide foster care for eli-
gible children.

Children depend on their parents for
guidance, nurturing, protection, sup-
port, and love. Their resiliency derives
from their sense of permanence, se-
curity, and unconditional attachment.
As a consequence of this central value
to their children, modern societies have
developed the legal and social contract
of marriage to ensure the permanent
commitment of parents to each other
and to their children, and thus to
provide an optimal environment for
children to thrive. The value of children
to society is reflected also in the many
public policies and programs that are
designed to ensure adequate resources
and support to parents who are raising
a child alone, by choice or circum-
stance, and to families that because of
physical or mental illness, abuse, ne-
glect, and/or financial difficulty, cannot
function successfully in their capacity
as parents. Families created by gay and
lesbian adults are no exception to these
broad social policies.

Because of the value of marriage to the
society, there are few legal restrictions
on who can marry. The only legal limi-
tations to marriage equality for con-
senting adults in the United States are
for adults who are certified as mentally/
emotionally incompetent, for whom
marriage would lead to a polygamous
relationship, who are of minor age, who
are related by blood, or who are the
same gender (in a majority of the
states). Even a history of child abuse,
domestic violence, or other criminal
activity does not disqualify adults from
civil marriage. Despite conflicts based
on individuals’ political and religious
beliefs, it is important to recognize that
laws restricting competent adults of

the same gender from codifying their
commitment to each other and their
children via civil marriage may result
not only in pain and hardship for
their children but also in legal, eco-
nomic, psychological, social, and
health disparities that can no longer
be justified.

DIVERSE FAMILIES

The 2003 report of the AAP Task Force
on the Family stated that: “No partic-
ular family constellation makes poor
or good outcomes for children in-
evitable.”2 The report continued: “A
stable, well-functioning family that
consists of 2 parents and children is
potentially the most secure, support-
ive, and nurturing environment in
which children may be raised. That
children can be successfully brought
to adulthood without this basic func-
tioning unit is a tribute to those in-
volved who have developed the skill
and resiliency to overcome a difficult
and fundamental challenge.”2

Families are diverse, complex, and
changing. Most US public policy is built
on the presumption that the majority of
families are composed of a married
mother and father raising their bi-
ological children. In contrast, the 2010
US Census revealed that the proportion
of children living with 2 married bi-
ological parents had declined to 65.3%,
down from 69.2% in 2001.3 See Table 1
for further elucidation of family types
based on the 2010 Census.

Determining the number of children
being raised by lesbian and gay parents
is challenging, because most surveys

do not ask about parents’ sexual ori-
entation. Starting with the 2000 Cen-
sus, gay and lesbian couples have had
the option to identify themselves as
spouses.4 The 2010 Census identified
131 729 self-reported married same-
gender households and 514 735 same-
gender unmarried partner households
located in essentially all counties of
the United States.4–6

Thirty-one percent of same-gender
couples who identified as spouses
and 14% of those who identified as
unmarried partners indicated that they
were raising children, more than 111 000
in all.5 In addition to these parents,
many single gay men and lesbians are
also raising children. Combined, cur-
rent estimates suggest that almost 2
million children younger than 18
years are being raised by at least 1
gay or lesbian parent in the United
States.6,7

Families with a gay or lesbian parent
(or parents) are, themselves, a diverse
group.8,9 For example, 55% to 59% of
same-gender couples with children
identify as white compared with 70%
to 73% of married heterosexual cou-
ples with children.7 Same-gender cou-
ples, like heterosexual couples, may
become parents by having children in
previous heterosexual relationships or
through fostering, adoption, donor in-
semination, and/or surrogacy.10

LEGAL DISPARITIES CREATED BY
STATE LAWS

Regulations and laws about the rights
and responsibilities of parenthood are
primarily state specific, resulting in

TABLE 1 Children in the United States 2010: Family Status

Family Status Number of Children
(Millions)a

Children in the
United States, %

Children in 2-parent households 51.456 73.0
Children with married parents living together 48.516 65.3
Children with unmarried parents 2.940 3.9
Children with single/separated parents 20.263 27.1
Children being raised by 1 or more grandparents 2.595 3.5
a Total number of children in the United States: 74.630 million.
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great variability among the states.
Many legal and social disparities exist
for same-gender couples and their
children.11

� A critical disparity for children of
unmarried parents is the absence
of the protections reflected in di-
vorce law. Thus, in the event of the
dissolution of the couple’s rela-
tionship, these families lack the
protections that exist for children
whose parents are married, such
as:

1. Access to the courts for a legally
structured arrangement for dis-
solution of the relationship;

2. A court-approved legal arrange-
ment for visitation rights and/
or custody of children; and

3. Entitlement for children to fi-
nancial support from and on-
going relationships with both
parents.

� The majority of states prohibit,
by statute or state constitutional
amendment, recognition of same-
gender marriage.12 A few states
extend other forms of relationship
recognition, such as civil union or
domestic partnership.

� A few states, either by statute, reg-
ulation, or legal interpretation, re-
strict or prohibit foster parenting
by same-gender couples and/or
lesbians and gay men.

� Laws regarding joint adoption by
same gender couples, wherein
both individuals become the legal
parents of a biologically unrelated
child, vary from state to state.13

Joint adoption by lesbian and gay
couples is expressly prohibited in
a few states, granted by law in
fewer than half, and not addressed
by statutes in most states.

� Only in states that recognize civil
marriage or other forms of domes-
tic relationships can a lesbian or
gay spouse or partner be recognized

as a legal parent or step-parent to
the child(ren) she or he is helping
raise. In the majority of states, this
is not a legal option.

� In the United States (but not in
much of Europe), sperm and egg
donors may choose to remain
anonymous and take on no legal
responsibility for any children
born. In a few states, a donor
may be considered a legally recog-
nized parent and have related re-
sponsibilities. A few states have
laws ensuring that both parents
are legally recognized as “pre-
sumed parents” of the child.

� Most states lack a formal mecha-
nism to ensure basic rights and
responsibilities to nonbiological,
nonadoptive coparents. Such laws
are important to children when
adult couple relationships are in
dissolution and appropriate cus-
tody is under consideration.

� Legal arrangements with a surro-
gate carrier are available in only
a few states to gay men who wish
to have a biologically related child.

� In the event of death of a spouse,
partner, or parent, state laws do
not provide for Social Security or
veteran’s survivor benefits for the
surviving spouse/partner and chil-
dren.

LEGAL DISPARITIES CREATED BY
FEDERAL LAWS AND REGULATIONS

Restrictions against civil marriage for
same-gender couples, such as the
federal Defense of Marriage Act (Pub L
No. 104-199 [1996]) and replications of
it in state statutes and constitutions,
deny these couples and their children
numerous other protections and ben-
efits deemed valuable by society and
government to which heterosexual
married couples and their children
have access. Under the Defense of
Marriage Act, these benefits are not

available to couples of the same gen-
der even if they are legally married in
a state that recognizes same-gender
marriage. The US Government Ac-
countability Office has identified a total
of 1138 federal statutory provisions in
which marital status was a factor in
determining or receiving rights, ben-
efits, and protections. These have been
outlined elsewhere in detail14; a few
examples are presented here:

� Legal recognition of a couple’s
commitment to and responsibility
for one another and legal recogni-
tion of a child’s relationship to
both parents and joint parenting
rights;

� Tax-exempt employer-sponsored
health and other insurance ben-
efits for spouse/partner and
nonbiological/not jointly adopted
children;

� Ability to consent to medical care
or authorize emergency medical
treatment of nonbiological/not jointly
adopted children;

� The ability to travel with a child if it
will require proof of being a legal
parent;

� The ability to file joint income tax
returns and take advantage of
family-related deductions, includ-
ing the ability to use the child tax
credit, child and dependent care
tax credit, dependency exemption,
earned income tax credit, and gift
and estate tax exemption; and

� A surviving parent’s right to the
custody of and care for, and child-
ren’s right to maintain a relation-
ship with, a nonbiological or not
legally recognized parent in the
event of the death of the other par-
ent.

HEALTH DISPARITIES

� Because children cannot legally
consent to medical treatment, the
lack of uniform legal recognition of
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lesbian and gay parents results in
parents being prohibited from ac-
companying their child(ren) and
making medical decisions for them
in routine and even emergency
situations. Parents may even be
barred from visiting their child in
the hospital if their parental status
is ambiguous.

� Another challenge for same-gender
couples and their families is ob-
taining health insurance. As a re-
sult of the federal Defense of
Marriage Act, employers are not
required to, although some choose
to, offer health benefits to same-
gender spouses or partners or
children of lesbian and gay
employees, even if those workers
are legally married in their state.
As a result, same-gender couples
are 2 to 3 times less likely to have
health insurance than are hetero-
sexual couples.7,15 This disparity
affects children directly, because
the vast majority of children (more
than 84%) have the same health
insurance status as their parents
(public or private insurance or
uninsured16). Evidence that health
insurance coverage is directly as-
sociated with health status is un-
deniable.17

� Even when employers do make
health insurance benefits avail-
able to same-gender spouses,
partners, and related children,
these families are faced with
an economic disadvantage com-
pared with their heterosexual
counterparts. Such benefits are
considered by the Internal Reve-
nue Code to be taxable or “im-
puted” income to the employee
unless the spouse or partner or
child qualifies as a legal depen-
dent. In addition, employers must
also pay taxes on this imputed in-
come for their share of the
employee’s payroll tax.

� Lesbian- and gay-headed families are
at greater peril than heterosexual-
headed families when a parent
loses a job or takes a cut in pay.
The Consolidated Omnibus Budget
Reconciliation Act of 1995 (COBRA
[Pub L No. 99-272]) provides work-
ers and their families who lose
their health benefits the capacity
to continue group health benefits
provided by their employer group
health plan for limited periods of
time. However, the COBRA, as fed-
eral legislation, does not require
employers, even those who provide
benefits for same-gender spouses/
partners and their dependents, to
offer lesbian and gay employees the
opportunity to enroll their spouses,
partners, or children.

� Additional challenges exist in the
provision of health care. Physi-
cians, hospitals, and other health
care professionals and environ-
ments may not offer a welcom-
ing environment for same-gender
parents and their children. The
reaction a family may encoun-
ter ranges from acceptance to
disdain: sometimes pediatricians
and others encountered in health
care settings or institutions may
express stigmatizing attitudes or
refuse to recognize an unmarried
parent, especially when that par-
ent is part of a gay or lesbian
couple. Among respondents in
a survey of gay and lesbian pa-
rents in New York, 42% reported
that dislike of lesbian and gay peo-
ple was a barrier to accessing
health care and reported a lack
of appropriately trained, compe-
tent professionals to deliver health
care to lesbian and gay people.18

According to the October 2011 re-
port, All Children Matter: How Le-
gal and Social Inequalities Hurt
LGBT Children, “a family may shy
away from scheduling a child’s

doctor’s visit in an effort to shield
him or her from hostile questions
or misunderstandings. For parents
who must rely on medical profes-
sionals with unknown attitudes to-
ward lesbian and gay patients,
concerns linger about treatment
of them and their children, which
can make care more difficult to
obtain.”7 Some parents report wor-
ries about being blamed for their
child’s physical or emotional disor-
ders because of their sexual orien-
tation or family constellation.19

CHILDREN’S DEVELOPMENTAL
TRAJECTORY AND PSYCHOLOGICAL
OUTCOMES

Many factors confer risk to children’s
healthy development and adult out-
comes, such as poverty, parental de-
pression, parental substance abuse,
divorce, and domestic violence, but
the sexual orientation of their parents
is not among them. Many studies have
assessed the developmental and psy-
chosocial outcomes of children whose
parents are gay or lesbian and note
that a family’s social and economic
resources and the strength of the
relationships among members of the
family are far more important vari-
ables than parental gender or sexual
orientation in affecting children’s de-
velopment and well-being.20 A large
body of scientific literature demon-
strates that children and adolescents
who grow up with gay and/or lesbian
parents fare as well in emotional,
cognitive, social, and sexual function-
ing as do children whose parents are
heterosexual.21–37 Although the meth-
odologic challenges are daunting in
addressing phenomena as complex
and multifactorial as children’s long-
term developmental and psychosocial
outcomes, the literature accumulated
over more than 30 years, taken to-
gether, provides robust, reliable, and
valid assurance about the well-being
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of children raised by parents of the
same gender.28,29

The first review of available data re-
garding the well-being of children liv-
ing with lesbian or gay parents
concluded that “While research on
these topics is relatively new….there
is no evidence that the development of
children with lesbian and gay parents
is compromised in any significant re-
spect relative to that among children
of heterosexual parents in otherwise
comparable circumstances.”30

Another early review summarized 23
articles published before 2000 that,
together, described 615 offspring of
lesbian mothers and gay fathers and
387 controls by using a variety of
psychological tests and interviews. The
conclusion drawn from these studies
was that children raised by gay and
lesbian parents did not systematically
differ from other children in emotional/
behavioral functioning, sexual orien-
tation, experiences of stigmatization,
gender role behavior, or cognitive
functioning.31

A more recent comprehensive review
of the experiences of gay and lesbian
parents and their children reaffirmed
that most children raised by lesbian
and gay parents are developmentally
and socially well-adjusted and that the
societal presence of stigma, hetero-
sexism, family circumstance, struc-
ture, and process are more important
influences on children’s developmental
trajectory than is the gender or sexual
orientation of their parents.32

Much of this early research about
children with gay and lesbian parents
was, by necessity, based on relatively
small convenience samples. Never-
theless, more than 100 scientific
publications over 30 years, taken to-
gether, have demonstrated that chil-
dren’s well-being is affected much
more by their relationships with
their parents, their parents’ sense of
competence and security, and the

presence of social and economic sup-
port for the family than by the gender
or the sexual orientation of their
parents.20,33,34

Increasing recognition and acceptance
of lesbian and gay parents has allowed
for larger, community-based and na-
tional studies in the United States and
Europe. Three studies are of particular
note. Using data obtained in a large
US population-based survey, the Na-
tional Longitudinal Study of Adolescent
Health, the 44 adolescents who re-
ported being raised by 2 women in
a “marriage-like” family arrangement
were compared with a random sam-
ple of 44 adolescents raised by het-
erosexual parents.35,36 There were no
differences noted in measures of self-
esteem, depression, anxiety, school
connectedness, and school success.
The authors concluded that “adoles-
cents were functioning well and their
adjustment was not associated with
family type.” In both groups of adoles-
cents, those who described a “closer
relationship with their parents” re-
ported less delinquent behavior and
substance abuse; that is, the quality of
parent-adolescent relationships better
predicted adolescent outcomes than
did family type.

Another community-wide study was
based on data from a cohort of 14 000
mothers of children born within
a particular county in England during
1 year.37 The study examined the
quality of parent-child relationships
and socioemotional and gender de-
velopment in a community sample of
5- to 7-year-old children with lesbian
mothers. Thirty-nine lesbian mother
families were compared with 74 two-
parent heterosexual families and 60
families headed by single heterosex-
ual mothers. No differences were
found in maternal warmth, emotional
involvement, enjoyment of motherhood,
frequency of conflicts, supervision
of the child, abnormal behaviors

reported by parents or teachers in
the child, children’s self-esteem, or
psychiatric disorders. Both mothers
and teachers reported more behav-
ioral problems among children in
single-parent families than among
children who had 2 parents in the
home, irrespective of their sexual
orientation.

A recent publication was based on
a large national sample of US adults
who were asked whether their parents
had ever had a relationship with
a person of the same gender while
they were growing up and whether
they had ever lived with that parent
while the parent was involved in such
a relationship.38 Parents who were
said to have had a same-gender re-
lationship were categorized as lesbian
or gay parents, although their sexual
orientation was not directly deter-
mined. In comparison with those who
did not report that a parent had had
a same-gender relationship, a number
of adverse outcomes were identified,
including being on public assistance,
being unemployed, and having poorer
educational attainment. Extensive cri-
tique of this study39–44 has pointed out
that:

� It is well known that family insta-
bility, and in particular divorce, is
a risk factor for children,45,46 and
almost all of the respondents
whose parent had had a same-
gender relationship had also ex-
perienced the divorce of their
parents.

� These data reflect an era when
stigmatization and discrimination
toward same-gender couples and
their children were strong and
were likely to have contributed
to less-than-optimal child-rearing
environments.40

� Respondents were certainly not
children “raised by” lesbian or
gay parents, because only half
were living with these parents,
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and the sexual orientation of the
parents was not determined.41,42

� The great variability in the form
and characteristics of both same-
gender and heterosexual relation-
ships, combined with the small
number of those relationships,
even in a large data set like this
one, makes it impossible to sort
out true evidence of causality.43

A longstanding longitudinal study of
children born to lesbian parents in the
United States provides further insight
into the well-being of children raised
from birth by lesbian parents. The
National Longitudinal Lesbian Family
Study began in 1986, enrolling 154
lesbian mothers who became preg-
nant through donor insemination (70
birth mothers, 70 comothers, and 14
single mothers). These mothers have
been enrolled in the study for more
than 17 years, maintaining a retention
rate of 92%. Recent publications de-
scribe the outcome of 78 adolescent
offspring at age 17 (39 girls and 39
boys) on the basis of mothers’ and
adolescents’ reports and comparing
them with national standardization
samples. The mothers’ reports about
their 17-year-old sons and daughters
indicated that they had high levels of
social, school/academic, and total
competence and fewer social prob-
lems, rule breaking, and aggressive
and externalizing behavior compared
with their age-matched counterparts
in the Achenbach Child Behavior
Checklist’s standardization sample.
There were no differences between
offspring who were conceived by
known or anonymous donors or be-
tween offspring whose parents were
still together and those whose moth-
ers had separated.47 An accompany-
ing editorial noted, “Can these data
reassure those who fear that homo-
sexual relationships with or without
children will herald the end of the
family as we know it? Our experience

tells us of the resilience of children
who are loved and know that love. …
And when we see these moms or dads
with their kids in our practice, we call
them families.”48

The self-reported quality of life of the
adolescents in this sample was similar
to that reported by a comparable
sample of adolescents with hetero-
sexual parents.49 Lesbian parents
reported that they planned to expose
their children to male role models as
an important child-rearing strategy.
Half of both the girls and the boys had
identified a male role model in their
lives. There were no significant asso-
ciations between gender role traits,
adolescent psychological adjustment,
gender of the adolescent, and the
presence or absence of male role
models.50

More data are available to document
the well-being of children whose
parents are lesbian than of those
whose parents are gay men, because
the numbers of gay men parenting
have, until recently, been small. Recent
studies affirm that families created
by gay men resemble closely those
created by lesbians.51 For example,
a recent study assessed child de-
velopment and parenting among 27
lesbian, 29 gay, and 50 heterosexual
couples who had adopted a child.52

Lesbian and gay parents were similar
in a variety of parenting character-
istics to their heterosexual counter-
parts. Children in all family types
were functioning similarly and had few
behavior problems. Average scores
for internalizing, externalizing, and
total behavior problems reported by
parents and teachers were similar to
population averages for the child de-
velopment instruments. In particular,
there were no differences among the
family types in children’s adjustment,
parenting stress, parent discipline
techniques, and couple adjustment. As
in previous studies, teachers’ ratings

of behavior noted that behavior prob-
lems were more likely in children with
single parents than with 2 parents,
irrespective of their sexual orientation.
Instead, “parents who reported less
parenting stress, use of more effective
disciplinary techniques and who had
greater happiness in their couple
relationships had children who were
described as well off.”51

Some authors have investigated chil-
dren’s academic performance as an
indicator of their well-being. Two ar-
ticles compared the academic achi-
evement of children whose parents
were gay or lesbian with children
whose parents were heterosexual. Al-
though the studies were performed
with different methodologies and in
different population groups, both
revealed similar academic achieve-
ment in the 2 groups. Using an anal-
ysis of US Census data to perform the
first large-sample, nationally repre-
sentative analysis of educational out-
comes, the author concluded that
“children of same-sex couples are
as likely to make normal progress
through school as the children of
most other family structures.”53 An-
other study demonstrated that lower
academic achievement was related
more to the number of family tran-
sitions experienced by children than
to the sexual orientation of their
parents.54

A few publications have suggested less
positive outcomes for children raised
by same-gender parents. For example,
a small study from Australia55 has
sometimes been cited in support of
the proposition that children raised by
lesbians and gay men are less well-
adjusted than those raised by het-
erosexual couples. The study was
based on a comparison of teachers’
reports about 58 children in each of 3
groups of parents: married, hetero-
sexual cohabiting, and gay or lesbian
cohabiting. A primary goal of the
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study was to understand possible
disadvantages to children’s school
and social performance on the basis
of the marriage versus cohabitation
of their parents. It is critical to note
that:

� At the time of the research, mar-
riage was available only to hetero-
sexual parents, and therefore, all
gay or lesbian couples were, by
definition, cohabiting.

� There is strong evidence provided
in the article that the children with
gay or lesbian parents were se-
verely stigmatized in their schools
and communities.

� Most of the children with gay or
lesbian parents had experienced
the divorce of their heterosexual
birth parents, in many cases
shortly before the time of study,
thus potentially adding to the
children’s stress.45,46

The study’s findings included consid-
erable variation in the ratings given
by teachers with regard to the child-
ren’s school behavior and perfor-
mance. For example, children with gay
or lesbian parents were rated as
performing less well in language and
math but better in social studies and
as having a better attitude toward
learning, compared with the children
being raised by cohabiting or married
heterosexual parents. The deleterious
effects of divorce and of stigmatiza-
tion on children’s development are
described by the author as likely
contributors to the areas of poorer
performance of the children with gay
or lesbian parents. Overall, the
author’s conclusions emphasized the
benefits of marriage: “married cou-
ples seem to offer the best envi-
ronment for a child’s social and
educational development.”55 In an-
other article, the same author reported
a comparison of cohabiting adults
of the same and of different genders
and concluded that, in substantial

ways, the relationships of cohabiting
adults are similar, whether the part-
ners are of the same or different
genders.56

A 2012 commentary has described
various shortcomings of the aforemen-
tioned research in support of adop-
tion rights and marriage equality for
same-gender couples.57 In general,
this critique pointed out that most
studies have included small and se-
lective samples; have rarely reported
longitudinal data and, therefore, have
reported only short-term outcomes;
and often have not included a com-
parison group. While agreeing with
the imperfections of past research in
this area, others have pointed out the
intrinsic complexities of this research
agenda40 and commented that, de-
spite these imperfections, it is likely
that the extensive research efforts
that have been carried out would have
documented serious and significant
damages if they existed. In addition, it
is important to note that all past re-
search about children growing up
with gay or lesbian parents has taken
place in the context of pervasive so-
cial stigma and includes a majority of
children whose parents were either
single or divorced, each of which can
be expected to contribute to poor
outcomes for children.39

Although studies of uncommon and
varied phenomena are difficult to
perform and yield incomplete and
imperfect results, there is an emerg-
ing consensus, based on an extensive
review of the scientific literature, that
children growing up in households
headed by gay men or lesbians are not
disadvantaged in any significant re-
spect relative to children of hetero-
sexual parents. Indeed, the fact that
most data suggest that children grow
up successfully in families created by
gay and lesbian parents despite the
almost-universal family disruption and
social stigma they have experienced

attests to the resilience of these
families. Greater acceptance and sup-
port of these families will provide an
environment even more conducive to
successful social and emotional de-
velopment.

Over the past decade, 11 countries
have recognized marriage equality
and, thus, allow marriage between 2
partners of the same gender: Argen-
tina, Belgium, Canada, Denmark, Ice-
land, Netherlands, Norway, Portugal,
Spain, South Africa, and Sweden. There
has been no evidence that children in
these countries have experienced dif-
ficulties as a result of these social
changes.

WHEN MARRIAGE IS NOT AN
OPTION

The AAP recognizes that some children
are members of families headed by
a single parent or by 2 parents who do
not choose to be legally married and
that it is possible for these parents
to overcome the challenges involved
in raising children in these circum-
stances. The AAP also acknowledges
that some children have been removed
from severely challenged families and
are in temporary custody of a state
agency or a related adult. There is no
evidence that restricting these children’s
access to loving and nurturing adoptive
or foster care homes on the basis of
gender or sexual orientation of the
parents is in their best interests.52,58

MARRIAGE MATTERS

The AAP Task Force on the Family
reported that “married men and
women are physically and emotionally
healthier and are less likely to engage
in health risk behaviors, such as al-
cohol or drug abuse, than are un-
married adults.”2 Both men and
women live longer when married,
presumably in part because they have
healthier lifestyles, eat better, and
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monitor each other’s health.2 They
tend to have relationships with more
people and social institutions, which
increases their level of social support.
It has been well established that per-
manently married parents can create
the best environment for children’s
development.2,59

Marriage supports permanence and
security (the basic ingredients for the
healthy development of children).
Marriage is also the official societal
mechanism for conferring rights,
benefits, and protections that support
couples as spouses and parents and
their children financially and legally.
In a survey of married same-gender
couples in Massachusetts, the first
state to allow civil marriage for same-
gender couples, 24% of the respond-
ents noted that their children had
previously been explicitly teased or
taunted about having a gay or lesbian
parent, but 93% of respondents stated
that marriage has made their children
happier and better off.60 Eighty-four
percent of parents stated that their
being married made them feel more
comfortable working with their child
(ren)’s teachers at school.

CONCLUSIONS

On the basis of this comprehensive
review of the literature regarding
the development and adjustment of

children whose parents are the same
gender, as well as the existing evidence
for the legal, social, and health bene-
fits of marriage to children, the AAP
concludes that it is in the best inter-
ests of children that they be able to
partake in the security of permanent
nurturing and care that comes with
the civil marriage of their parents,
without regard to their parents’ gen-
der or sexual orientation.

Marriage equality can help reduce
social stigma faced by lesbian and gay
parents and their children, thereby
enhancing social stability, acceptance,
and support. Children who are raised
by married parents benefit from the
social and legal status that civil mar-
riage conveys to their parents.

When marriage of their parents is not
a viable option, children should not
be deprived of the opportunity for
temporary foster care or adoption by
single parents or couples, irrespective
of their sexual orientation. Public
policy and community support are vital
to the success of children in these
circumstances.

Pediatricians working to eliminate
disparities and establish support,
stability, and security of all families
through marriage equality and legal
parental recognition honor the AAP
mission to promote the optimal phy-
sical, mental, and social health and

well-being of all infants, children,
adolescents, and young adults.
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POLICY STATEMENT

Providing Care for Children and Adolescents Facing
Homelessness and Housing Insecurity

abstract
Child health and housing security are closely intertwined, and children
without homes are more likely to suffer from chronic disease, hunger,
and malnutrition than are children with homes. Homeless children and
youth often have significant psychosocial development issues, and
their education is frequently interrupted. Given the overall effects that
homelessness can have on a child’s health and potential, it is impor-
tant for pediatricians to recognize the factors that lead to homeless-
ness, understand the ways that homelessness and its causes can lead
to poor health outcomes, and when possible, help children and fam-
ilies mitigate some of the effects of homelessness. Through practice
change, partnership with community resources, awareness, and ad-
vocacy, pediatricians can help optimize the health and well-being of
children affected by homelessness. Pediatrics 2013;131:1206–1210

INTRODUCTION

An estimated 1.6 million children, or nearly 1 in 45 American children,
experienced homelessness in 2010.1 Although a national economic
downturn and an increase in housing foreclosures contribute to
family homelessness, additional adversity and risk factors often
contribute to this complex problem. Children affected by homeless-
ness may experience a variety of challenges to their health because of
difficulty accessing health care, inadequate nutrition, education
interruptions, trauma, and family dynamics. By recognizing these
challenges, pediatricians can help improve the care of these children
in practices and communities.

DEFINING AND MEASURING HOMELESSNESS

The US Department of Education defines a homeless individual as “(A)
an individual who lacks a fixed, regular, and adequate nighttime
residence . . . and (B) includes (i) children and youths who are
sharing the housing of other persons due to loss of housing, eco-
nomic hardship, or a similar reason; are living in motels, hotels,
trailer parks, or camping grounds due to the lack of alternative
accommodations; are living in emergency or transitional shelters; are
abandoned in hospitals; or are awaiting foster care placement; (ii)
children and youths who have a primary nighttime residence that is
a public or private place not designed for or ordinarily used as
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a regular sleeping accommodation for
human beings …; (iii) children and
youths who are living in cars, parks,
public spaces, abandoned buildings,
substandard housing, bus or train
stations, or similar settings; and (iv)
migratory children who qualify as
homeless for the purposes of this
subtitle because the children are liv-
ing in circumstances described in
clauses (i) through (iii).”2

Measuring the homeless population is
difficult, and there are no definitive
counts of homeless persons in the
United States. The US Census Bureau
does not currently attempt to estimate
the total homeless population; how-
ever, the US Department of Housing
and Urban Development collects data
on shelter usage and makes point-in-
time estimates of homelessness. The
2011 Annual Homeless Assessment
Report to Congress estimates that ap-
proximately 1.5 million homeless peo-
ple used an emergency shelter or
transitional housing during 2010–2011,
and on a single night in January 2011,
636 017 people were homeless. From
2007 to 2011, the number of children in
shelters increased by 1.9% and fami-
lies with children comprised 35.8% of
the total sheltered population in 2011.
In addition, from 2007 to 2011, the
number of families that moved from
stable housing arrangements to the
shelter system increased by 38.5%.3

These estimates did not include
homeless persons who were unshel-
tered or living temporarily with other
families. The incidence of homeless-
ness in the United States in a given
year is thought to be much higher.

RISK FACTORS

Although all populations experience
homelessness, some populations are
disproportionately affected. Major risk
factors for homelessness among
parents include unemployment, sub-
stance abuse, mental illness, previous

military service, and a previous history
of domestic violence or physical or
sexual abuse.4 An analysis of home-
lessness in a national cohort of US
adolescents revealed that poor family
relationship quality, school adjustment
problems, and victimization during ad-
olescence were each independent pre-
dictors of homelessness in adulthood.5

Among homeless youth, a sexual ori-
entation other than heterosexual and
a history of foster care placement and
school expulsion are all potential pre-
dictors of homelessness as well.6,7

Racial and ethnic minorities are sig-
nificantly overrepresented in the shel-
tered homeless population. In 2011,
71.9% of sheltered families were racial
minorities.3 Recognition of these risk
factors is an important part of un-
derstanding and supporting homeless
children and families.

Homeless children and families often
experience a number of negative
exposures and life events that create
a cumulative risk for poor health out-
comes. For example, children who live in
poverty, are exposed to violence, or
experience food insecurity also have
poor health care service attainment,
increased emergency department utili-
zation, and overall poor health out-
comes, independent of housing status.8,9

However, these risks can be addition-
ally compounded by homelessness. A
series of studies on adverse childhood
experiences has shown that multiple
toxic stressors that begin in childhood
can have long-term adverse effects on
a child’s neurobiological make-up, cog-
nitive ability, mental health, and ability
to manage stressors as an adult.10,11 It
is therefore important to understand
and address these stressors both sep-
arately and in totality.

HEALTH EFFECTS OF
HOMELESSNESS

Homelessness and housing insecurity
negatively impact child health and

development in many ways. Homeless
children have shown higher rates of
acute and chronic health problems
than low-income children with homes.
Cross-sectional surveys conducted in
the 1990s reveal increased rates of
multiple infectious, respiratory, gas-
trointestinal, and dermatologic dis-
eases and otitis media, diarrhea,
bronchitis, scabies, lice, and dental
caries.12,13 Both the prevalence and
severity of asthma are markedly in-
creased among homeless children, and
homeless children suffer from higher
rates of accidents and injuries than
low-income children with homes.12,14 In
an evaluation completed in a school-
based health center, homeless chil-
dren were 2.5 times more likely to have
health problems and 3 times more
likely to have severe health problems
than children with homes.15 Children
without a stable home are more likely
to skip meals, worry about the avail-
ability of food, and consume foods with
low nutritional quality and high fat
content.16,17 As a result, they suffer
from high rates of malnutrition, stunt-
ing, and obesity.8,18 Homeless children
are at an increased risk of abuse, ex-
posure to violence, and psychological
trauma. Emotional distress, develop-
mental delays, and decreased aca-
demic achievement are all more
common in this population.19–21 Speech
and language deficits lead to signifi-
cantly decreased literacy rates in
school-aged children.19,21 Homeless
children may experience frequent
moves that interrupt their education
and impact school performance. In
a study in elementary school students,
homeless children scored lower on
math and reading achievement tests
than low-income students living in
homes.21 A study in homeless adoles-
cents who received crisis services at
a homeless shelter revealed just 34%
of those students attained a high
school diploma or general equivalency
diploma (GED) by 18 years of age.22
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Unaccompanied homeless and run-
away youth differ from homeless chil-
dren in families. They are more often
separated from their families and more
frequently exposed to violence and ex-
ploitation. Unaccompanied homeless
youth are more likely to engage in high-
risk sexual behaviors, have teenage
pregnancies, engage in drug use, ex-
perience mood and anxiety disorders,
and face violence than youth with
homes.23,24

ACCESS TO HOUSING

Homeless families face many barriers
to accessing appropriate housing. In
the 2012 Hunger and Homelessness
Survey conducted by the US Confer-
ence of Mayors, 64% of the surveyed
cities reported that shelters turn away
families with children experiencing
homelessness because of lack of
available beds.25 Access to shelters is
challenging in urban settings and ru-
ral communities. Although homeless
families are more likely to be shel-
tered than individuals, age and gen-
der restrictions in many shelters
often lead to family separations.
Homeless mothers are also more
likely than housed mothers to have
their children separated from them by
the child welfare system.26

ACCESS TO HEALTH CARE

Children and families in unstable
housing often receive fragmented
health care and rely on the emergency
department as a primary source of
care.27 Some of the barriers that
prevent homeless children and fami-
lies from accessing optimal care in-
clude the following:

� difficulty obtaining affordable, acces-
sible, and coordinated health care
services;

� frequent and unpredictable changes
in living circumstances that prevent
timely presentation for care, follow-up,

and communications with health
care providers;

� inadequate access to storage places
for medication and medical supplies;
and

� potential exposure to violence or
fear of violence that limits freedom.

Despite these barriers, pediatricians
can support homeless children. By
partnering with community resources
and making changes in practice, pe-
diatricians have the opportunity to
help families establish a stable source
of quality health care, improve family
dynamics, and obtain housing and
needed services. Addressing these
barriers has been shown to have
a positive effect on the health out-
comes of those who have experienced
homelessness.21,22,28,29

RECOMMENDATIONS

The following recommendations ad-
dress how pediatricians can help im-
prove the health of homeless children
through practice strategies.

1. Pediatricians should help home-
less children increase access to
health care services by promoting
and, when possible, facilitating
Medicaid enrollment to eligible
children and families.

2. Pediatricians should familiarize
themselves with best practices for
care of homeless populations and
the management of chronic dis-
eases in homeless populations.

3. Pediatricians should optimize acute
care visits to best resolve patient
concerns and provide compre-
hensive care when possible. For
example, pediatricians can update
immunizations if a patient is signif-
icantly behind rather than having
him or her schedule a separate ap-
pointment.

4. Pediatricians should seek to iden-
tify the issues of homelessness and
housing insecurity in their patient

populations. Pediatricians can use
methods such as routine screening
on intake and making note of fre-
quent address changes or a history
of scattered care provision.

5. Pediatricians should seek to iden-
tify underlying causes of homeless-
ness in specific families and help
facilitate connection to appropriate
resources. This may include asking
sensitive questions about unem-
ployment, intimate partner vio-
lence, substance abuse, and
sexual and gender identity issues.
Supporting families to address
these difficult issues in addition
to their housing needs is critical
to improving child health and de-
velopment.

6. Pediatricians should partner with
families to develop care plans that
acknowledge barriers posed by
homelessness. This can involve
a variety of innovations, such as
making a communications plan
that takes into consideration pa-
tient access to telephone and mail
services, assisting with transporta-
tion through vouchers, offering
more flexible office visit schedul-
ing, and prescribing the most af-
fordable treatments available.
Pediatricians can also learn about
the availability of mobile health
services in communities to facili-
tate care that is convenient for
homeless children and families.

7. Pediatricians should become familiar
with government and community-
based services that assist families
with unmet social and economic
needs. These include such pro-
grams as Temporary Assistance
for Needy Families (TANF), Special
Nutrition Assistance for Nutrition
(SNAP), and the Special Supple-
mental Nutrition Program for
Women, Infants, and Children
(WIC). Medical-legal partnerships
and local departments of health
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and human services are also help-
ful resources.

8. Pediatricians should support and
assist in the development of
shelter-based care, including part-
nering with mental health, dental,
and other health programs when
possible.

9. Pediatricians can learn about the
causes and prevalence of home-
lessness in their communities.
The State Report Card on Child
Homelessness (www.homelesschil-
drenameric.org) issued by the
National Coalition on Family
Homelessness (www.familyhome-
lessness.org) is one of many good
resources.

Pediatricians and the American Acad-
emy of Pediatrics can advocate for the
needs of homeless children and fam-
ilies in the following ways:

1. Support local, state, and federal
policies that lead to increased
availability of low-income, transi-
tional, and permanent housing.

2. Support policies and programs,
such as the “Homelessness Preven-
tion and Rapid Re-Housing Pro-
gram,” that aim to quickly place
families in stable, permanent hous-
ing rather than a continuum of
emergency and temporary hous-
ing. Permanent housing has been
demonstrated to be more cost-

effective and more stabilizing for
families, who can be exposed to
significant trauma while experienc-
ing homelessness.

3. Support violence protection poli-
cies such as the Family Violence
Prevention and Services Act and
Child Abuse Prevention and Treat-
ment Act, which provide substan-
tial funding for shelter in addition
to social services and legal aid for
victims of family violence.

4. Support creative approaches to
providing stable health insurance
to homeless and unemployed pop-
ulations, and promote strategies
that enable homeless families to
enroll and maintain health cover-
age without requiring a permanent
address.

5. Support policies to eliminate any
barriers for children without
addresses to enroll in school.

6. Support local, state, and federal
policies that provide child care
vouchers for homeless families.

7. Support reformation of the foster
care system to allow longer time in
foster care, increased resources
for maintaining families when chil-
dren are aging out of foster care,
and greater resources toward
training/supporting foster children
as they transition into independent
adulthood.

Homelessness is a complex issue that
presents a number of challenges for
children and families. Pediatricians
can support all children who are im-
pacted, by implementing practice-level
strategies and engaging in advocacy to
promote their health and well-being.

LEAD AUTHOR
Melissa A. Briggs, MD, MPH

COUNCIL ON COMMUNITY
PEDIATRICS, 2011–2012
Deise C. Granado-Villar, MD, MPH, Chairperson
Benjamin A. Gitterman, MD, Vice Chairperson
Jeffrey M. Brown, MD, MPH
Lance A. Chilton, MD
William H. Cotton, MD
Thresia B. Gambon, MD
Peter A. Gorski, MD, MPA
Colleen A. Kraft, MD
Alice A. Kuo, MD, PhD
Gonzalo J. Paz-Soldan, MD
Barbara Zind, MD

LIAISONS
Benjamin Hoffman, MD – Chairperson, Indian
Health Special Interest Group
Melissa A. Briggs, MD – Section on Medical
Students, Residents, and Fellowship Trainees
Frances J. Dunston, MD, MPH
Charles R. Feild, MD, MPH – Chairperson, Pre-
vention and Public Health Special Interest
Group
M. Edward Ivancic, MD – Chairperson, Rural
Health Special Interest Group
David M. Keller, MD – Chairperson, Community
Pediatrics Education and Training Special
Interest Group

STAFF
Camille Watson, MS

REFERENCES

1. The National Center on Family Homeless-
ness. America’s youngest outcasts 2010:
state report card on child homelessness.
Available at: www.FamilyHomelessness.org.
Accessed January 30, 2013

2. McKinney-Vento Act x725(2), 42USC 11435
(2) (2002)

3. US Department of Housing and Urban De-
velopment. The 2011 annual homeless as-
sessment report to Congress. Washington,
DC: US Department of Housing and Urban

Development, Office of Community Planning
and Development; 2011. Available at: https://
www.onecpd.info/resources/documents/
2011AHAR_FinalReport.pdf. Accessed Jan-
uary 30, 2013

4. US Department of Housing and Urban
Development. The 2010 annual homeless
assessment report to Congress. Wash-
ington, DC: US Department of Housing
and Urban Development, Office of Com-
munity Planning and Development; 2010.

Available at: www.hurhre.info/documents/2010
HomelessAssessmentReport.pdf. Accessed
January 30, 2013

5. van den Bree MB, Shelton K, Bonner A,
Moss S, Thomas H, Taylor PJ. A longitudinal
population-based study of factors in ado-
lescence predicting homelessness in young
adulthood. J Adolesc Health. 2009;45(6):
571–578

6. US Interagency Council on Homelessness.
Opening doors: federal strategic plan to

PEDIATRICS Volume 131, Number 6, June 2013 1209

FROM THE AMERICAN ACADEMY OF PEDIATRICS

http://www.homelesschil-drenameric.org
http://www.homelesschil-drenameric.org
http://www.homelesschil-drenameric.org
http://www.familyhome-lessness.org
http://www.familyhome-lessness.org
http://www.familyhome-lessness.org
http://www.FamilyHomelessness.org
https://www.onecpd.info/resources/documents/
https://www.onecpd.info/resources/documents/
http://www.hurhre.info/documents/2010


PROVIDING CARE FOR CHILDREN AND ADOLESCENTS FACING HOMELESSNESS AND HOUSING INSECURITY 881

prevent and end homelessness. Washington,
DC: US Interagency Council on Homelessness;
2010. Available at: www.ich.gov/PDF/Opening-
Doors_2010_FSPPreventEndHomeless.pdf. Ac-
cessed January 30, 2013

7. Cook R. A National Evaluation of Title IV-E
Foster Care Independent Living Programs
for Youth, Phase 2. Rockville, MD: Westat
Inc; 1991

8. Ma CT, Gee L, Kushel MB. Associations
between housing instability and food
insecurity with health care access in low-
income children. Ambul Pediatr. 2008;8(1):
50–57

9. Park JM, Fertig AR, Allison PD. Physical and
mental health, cognitive development, and
health care use by housing status of low-
income young children in 20 American
cities: a prospective cohort study. Am J
Public Health. 2011;101(suppl 1):S255–S261

10. Anda RF, Felitti VJ, Bremner JD, et al. The
enduring effects of abuse and related ad-
verse experiences in childhood: a conver-
gence of evidence from neurobiology and
epidemiology. Eur Arch Psychiatry Clin
Neurosci. 2006;256(3):174–186

11. Shonkoff JP, Garner AS; Committee on
Psychosocial Aspects of Child and Family
Health; Committee on Early Childhood,
Adoption, and Dependent Care; Section on
Developmental and Behavioral Pediatrics.
The lifelong effects of early childhood ad-
versity and toxic stress. Pediatrics. 2012;
129(1). Available at: www.pediarics.org/cgi/
content/full/129/1/e232

12. Weinreb L, Goldberg R, Bassuk E, Perloff J.
Determinants of health and service use
patterns in homeless and low-income
housed children. Pediatrics. 1998;102(3 pt
1):554–562

13. Karr C, Kline S. Homeless children: what
every clinician should know. Pediatr Rev.
2004;25(7):235–241

14. McLean DE, Bowen S, Drezner K, et al.
Asthma among homeless children: under-
counting and undertreating the un-
derserved. Arch Pediatr Adolesc Med. 2004;
158(3):244–249

15. Berti LC, Zylbert S, Rolnitzky L. Comparison
of health status of children using a school-
based health center for comprehensive
care. J Pediatr Health Care. 2001;15(5):
244–250

16. Wood DL, Valdez RB, Hayashi T, Shen A.
Health of homeless children and housed,
poor children. Pediatrics. 1990;86(6):858–866

17. Smith C, Richards R. Dietary intake, over-
weight status, and perceptions of food in-
security among homeless Minnesotan
youth. Am J Hum Biol. 2008;20(5):550–563

18. Wiecha JL, Dwyer JT, Dunn-Strohecker M.
Nutrition and health services needs among
the homeless. Public Health Rep. 1991;106
(4):364–374

19. Rubin DH, Erickson CJ, San Agustin M,
Cleary SD, Allen JK, Cohen P. Cognitive and
academic functioning of homeless children
compared with housed children. Pediatrics.
1996;97(3):289–294

20. Zima BT, Wells KB, Freeman HE. Emotional
and behavioral problems and severe aca-
demic delays among sheltered homeless
children in Los Angeles County. Am J Public
Health. 1994;84(2):260–264

21. Obradovi�c J, Long JD, Cutuli JJ, et al. Aca-
demic achievement of homeless and highly
mobile children in an urban school district:
longitudinal evidence on risk, growth, and
resilience. Dev Psychopathol. 2009;21(2):
493–518

22. Barber CC, Fonagy P, Fultz J, Simulinas M,
Yates M. Homeless near a thousand homes:
outcomes of homeless youth in a crisis
shelter. Am J Orthopsychiatry. 2005;75(3):
347–355

23. Edidin JP, Ganim Z, Hunter SJ, Karnik NS.
The mental and physical health of home-
less youth: a literature review. Child Psy-
chiatry Hum Dev. 2012;43(3):354–375

24. Thompson SJ, Bender KA, Lewis CM, Wat-
kins R. Runaway and pregnant: risk factors
associated with pregnancy in a national
sample of runaway/homeless female ado-
lescents. J Adolesc Health. 2008;43(2):125–
132

25. US Conference of Mayors. Hunger and
Homelessness Survey: A Status Report on
Hunger and Homelessness in America’s
Cities. A 25-City Survey. Washington, DC: US
Conference of Mayors; 2012

26. Cowal K, Shinn M, Weitzman BC, Stojanovic
D, Labay L. Mother-child separations among
homeless and housed families receiving
public assistance in New York City. Am J
Community Psychol. 2002;30(5):711–730

27. Morris DM, Gordon JA. The role of the
emergency department in the care of
homeless and disadvantaged populations.
Emerg Med Clin North Am. 2006;24(4):839–
848

28. Martinez TE, Burt MR. Impact of permanent
supportive housing on the use of acute
care health services by homeless adults.
Psychiatr Serv. 2006;57(7):992–999

29. Sadowski LS, Kee RA, VanderWeele TJ,
Buchanan D. Effect of a housing and case
management program on emergency de-
partment visits and hospitalizations among
chronically ill homeless adults: a random-
ized trial. JAMA. 2009;301(17):1771–1778

1210 FROM THE AMERICAN ACADEMY OF PEDIATRICS

http://www.ich.gov/PDF/Opening-Doors_2010_FSPPreventEndHomeless.pdf
http://www.ich.gov/PDF/Opening-Doors_2010_FSPPreventEndHomeless.pdf
http://www.pediarics.org/cgi/




 883

 

Providing Care for Immigrant, Migrant, and 
Border Children

• Policy Statement





 885

POLICY STATEMENT

Providing Care for Immigrant, Migrant, and Border
Children

abstract
This policy statement, which recognizes the large changes in immi-
grant status since publication of the 2005 statement “Providing Care
for Immigrant, Homeless, and Migrant Children,” focuses on strate-
gies to support the health of immigrant children, infants, adolescents,
and young adults. Homeless children will be addressed in a forthcom-
ing separate statement (“Providing Care for Children and Adolescents
Facing Homelessness and Housing Insecurity”). While recognizing the
diversity across and within immigrant, migrant, and border popula-
tions, this statement provides a basic framework for serving and
advocating for all immigrant children, with a particular focus on
low-income and vulnerable populations. Recommendations include
actions needed within and outside the health care system, including
expansion of access to high-quality medical homes with culturally and
linguistically effective care as well as education and literacy pro-
grams. The statement recognizes the unique and special role that
pediatricians can play in the lives of immigrant children and families.
Recommendations for policies that support immigrant child health
are included. Pediatrics 2013;131:e2028–e2034

INTRODUCTION

Many children in immigrant communities face multiple barriers to
accessing comprehensive, affordable, and culturally and linguistically
effective health care services. Some of these barriers include poverty,
fear and stigma, high mobility, limited English proficiency, little in-
formation or misunderstandings about how the US health care system
works, and lack of insurance and/or access to care. Many children of
immigrant families belong to racial and ethnic minority groups that
face health status disparities resulting from complex determinants
that are exacerbated by children’s living circumstances. Inadequate
availability of basic necessities, such as housing, and lack of in-
formation regarding previous medical care are among the persistent
challenges faced by these vulnerable families. For some, the fear of
violence or harassment because of their immigrant status com-
pounds their already fragile living conditions. For many within this
population, care can be episodic, fragmented, and oriented to care of
acute conditions.1 Although many children in these circumstances
face similar challenges, there are some differences of experiences
among migrant and border immigrant subgroups (see Fig 1).
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DEFINITIONS

“Immigrant children” are defined as
children who are foreign-born or
children born in the United States who
live with at least 1 parent who is
foreign-born.2

Many immigrant children are in mi-
grant families that move across the
country seeking seasonal or tempo-
rary employment in a variety of in-
dustries. “Migrant children” may work
in the industries in which their family
members are employed and move
frequently because of changes in their
parents’ employment. Migrant families
are often located in areas that have
many agricultural workers and/or
where rapid growth is occurring.

“Border children” are those who live
within 100 km of the US-Mexico bor-
der.3 Immigrant children have a sig-
nificant presence in the border states
of Arizona, California, New Mexico, and
Texas. Many border children are of
Mexican origin, and a significant num-
ber are US citizens whose ancestors
have been US citizens for generations.
For the purposes of this discussion,

only children living north of the Mex-
ican border are described, although
many children south of the border
share similar characteristics. Chil-
dren living along the Canadian border
are not discussed in this statement,
because there is far less immigration
across that border and discrete im-
migrant communities there have been
rare.

DEMOGRAPHICS

Immigrant children represent the
fastest growing segment of the US
population. One in every 4 children in
the United States, approximately 18.4
million children, live in an immigrant
family. Eighty-nine percent of these
children are born in the United States
and are US citizens.4 Immigrant chil-
dren accounted for most of the US
child population growth over the past
decade. Although 64% of all children
of immigrants live in 6 states (California,
Texas, New York, Florida, Illinois, and
New Jersey), immigrant children are
dispersed throughout the country. Since
1990, the largest growth in percentage

of immigrant children has occurred in
North Carolina, Nevada, Georgia, and
Arkansas.5 Families immigrate for a va-
riety of reasons that may include seek-
ing opportunity, fleeing war/chaos, or
escaping persecution.

Pediatricians may be surprised by the
high degree of diversity of the immi-
grant population and by the variety of
immigrant communities within their
midst, such as Haitians in Florida and
eastern Virginia or Somali families in
Seattle and Minneapolis. Hmong fam-
ilies are present in the Central Valley of
California.6 In response to the growth
of these immigrant communities, some
health care and social/community ser-
vice providers have begun providing
culturally appropriate care and services.

Approximately 43% of immigrant chil-
dren have parents of Mexican origin,
and 20% are of Central American de-
scent. An estimated 22% of immigrant
children have parents of Asian or
Middle Eastern origin. Fifteen percent
of children have parents with origins
in Africa, Central and Eastern Europe,
Western Europe, Canada, and Aus-
tralia.7 Given this rapid demographic
growth, most pediatricians will pro-
vide care for immigrant children in
their practices.

COMMON CHALLENGES FOR
IMMIGRANT, MIGRANT, AND
BORDER CHILDREN

All 3 groups of children face a variety
of challenges to their health and well-
being, including poverty, lack of health
insurance, low educational attainment,
substandard housing, and language
barriers.

Poverty is a strong determinant of
child well-being and is very common
among immigrant children. Poverty is
closely linked to negative physical,
developmental, and mental health–
related outcomes.8 A family’s socio-
economic status has a direct effect on
its ability to access high-quality health

FIGURE 1
Representation of the populations of immigrant, border, and migrant children: separate and over-
lapping groups.
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care services and to achieve good
health, social, and emotional out-
comes. In 2010, 30% of children in
immigrant families lived below the
federal poverty level, compared with
19% of children with US-born pa-
rents.4 This is despite the fact that
immigrant children are more likely to
live in 2-parent families and have
parents who work and work more
hours compared with parents of US-
born children.9 Immigrant children
tend to live in larger families, with
19% having 4 or more siblings, com-
pared with 14% of US-born families.10

Housing is often substandard and/or
overcrowded for these families.

Lack of health care coverage is more
common among children in each of
these groups than for nonimmigrant
children. Children of immigrants are
nearly twice as likely to be uninsured
(15%) as are children of nonimmigrant
families (8%).4 Many of the immigrant
children who are uninsured are eligi-
ble for Medicaid or the Children’s
Health Insurance Program (CHIP) but
are not enrolled. Many immigrant pa-
rents fear that accessing services for
their eligible children will lead them
to be considered a “public charge” (a
person dependent on the government
for the expenses of living11) and worry
about how that may negatively affect
their immigration status and pros-
pects. They may also fear that agencies
offering assistance will share infor-
mation with immigration enforcement
agencies. Other families may not be
aware of their children’s eligibility for
coverage. These same reasons may
affect parents’ ability and willingness
to access other programs and benefits
that their children may be eligible for,
such as the Special Supplemental Nu-
trition Program for Women, Infants,
and Children; Supplemental Nutrition
Assistance Program; the Temporary As-
sistance for Needy Families program;
and Supplemental Security Income.

Current federal law allows states to
apply waiting periods for up to 5
years for legal permanent residents
to become eligible for Medicaid cover-
age. Medicaid also excludes undocu-
mented children from all but emergency
health care. Although states may choose
to cover children sooner, waiting peri-
ods can exacerbate the lack of health
insurance coverage for immigrant chil-
dren. The Affordable Care Act of 2010
(Pub L No. 111-148) also restricts the
access to health insurance exchanges
of children and adults who are un-
documented immigrants.12

Language and communication barriers
may impede medical care for many
children in each of these 3 groups.
Although many immigrant children
speak English, their parents may not,
creating a barrier that can prevent
families from accessing health services
and/or causing inadequate communi-
cation with health care providers.
Without access to qualified medical
interpreters in health care settings,
language barriers can place English-
speaking children in the difficult po-
sition of interpreting between health
care providers and their family mem-
bers. Use of children and other family
members as untrained interpreters
should be avoided. These challenges
can result in major barriers to ac-
cessing health care and decreased
satisfaction with services received.
Providing care to families with limited
English proficiency without appropri-
ate medical interpretation services can
ultimately lead to a higher incidence of
medical errors when delivering care.13

Educational levels and health literacy
are often lower among parents of
immigrant, border, and migrant fami-
lies than among native-born US fami-
lies. Thirty-one percent of immigrant
children have a mother without a high
school education; the proportion of
fathers without a high school educa-
tion is similar.4 It is important to note

that the level of maternal education is
an important determinant of child
health. Lower education levels are
associated with lower health literacy.
Low health literacy creates a barrier
for patients in understanding medical
information and is associated with
poor health outcomes.

Health Status and Health
Disparities

Although immigrant children may be
vulnerable to many risk factors for
poorer health outcomes, some groups
of immigrant children enjoy a healthier
infancy than expected. For example,
Latino families have a relatively low
incidence of low birth weight, preterm
birth, and infant mortality compared
with children of US-born parents.4

This phenomenon has been called the
“healthy immigrant phenomenon.”9

Immigrant mothers are more likely to
breastfeed their infants than mothers
born in the United States.14 Immigrant
children also seem to benefit from
some additional protective factors,
such as growing up in 2-parent or
extended families,9 as well as close
identification with the cultural and
spiritual practices of their family and
community. In addition, as they grow
up, immigrant children may also dis-
play relatively better adjustment and
behavior in school compared with
nonimmigrant peers. This phenome-
non has been shown to fade with in-
creased length of stay in the United
States and is, therefore, an infrequent
protective factor for health outcomes.

On the other hand, the health of im-
migrant children as a group is, in some
respects, worse than US-born children.
For example, they are less likely to be
perceived by their parents to be in
excellent/good health and are less
likely to have a usual source of medical
care and to obtain specialty care when
needed.15 They also have less access
to dental care, despite the fact that
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they have a higher prevalence of den-
tal caries.16 The Affordable Care Act
excluded undocumented immigrants
from health care coverage made
available through the Act, leaving that
group of adults and children as the
largest group who still will not have
health insurance after the changes of
2014.12

Immigrant children who are foreign-
born may not have been screened at
birth for congenital syphilis, hemo-
globinopathies, hearing deficits, and
inborn errors of metabolism. In com-
parison with US-born children, they
also have lower immunization rates,
especially for vaccines that are not
routinely administered in their coun-
tries of origin. Some children may lack
immunization records. Foreign-born
immigrant children have a higher in-
cidence or prevalence of some infec-
tious diseases, such as tuberculosis,
hepatitis A, amebiasis, and parasito-
sis.17 Immigrant children with asthma
are less likely to be prescribed the re-
commended preventive medications.18

Immigrant families may be uniquely
vulnerable to mental health problems
and experience high levels of stress,
depression, grief, and traumatic events
compared with nonimmigrant fami-
lies.19 Additionally, many experience
the stress of family separation, in
which some of the siblings or, in some
cases, 1 or both of the parents do not
reside in this country with them.

Development, Early Education, and
School Success

Many immigrant, migrant, and border
children also experience educational
disparities compared with US-born
children. As noted, immigrant children
may enjoy a healthy start as infants but
may experience developmental stag-
nation as toddlers compared with non-
immigrant children.20

In general, children who grow up in
bilingual homes should attain major

language developmental milestones at
the normally expected times. At the
same time, children raised in homes
with impoverished language have a
greater chance of being delayed in
language acquisition, whether their
families are monolingual or bilingual.
When language delays are suspected
in children growing up in limited
English proficiency households, they
present complex evaluation and inter-
vention issues. When in doubt about
a suspected language delay in a bi-
lingual child, timely referral to a
knowledgeable, bilingual speech and
language pathologist is ideal.

Many immigrant children have less
access to quality early education
programs and are less likely to be
enrolled in preschool programs, such
as Head Start.4 Once enrolled in
school, cultural and linguistic barriers
between parents and schools can lead
to decreased family interaction and
involvement. As they advance in their
schooling, children in immigrant
families are less likely to graduate
from high school than are their non-
immigrant peers.4

Fear and Discrimination

Immigrant children and families may
face discrimination and be fearful of
attitudes and behaviors of the people
they interact with outside their com-
munities, including health care pro-
viders, which can reduce access to
health care and lead to negative child
health outcomes. Families may face
anti-immigrant sentiment. Fear and
discrimination can exacerbate a feel-
ing of isolation and contribute to
mental health problems, such as child
and family depression, leaving these
populations vulnerable.

Family Separation

Immigrant children may have 1 or
more undocumented family members.
An undocumented immigrant lacks the

proper records and identification to
live in the United States.21 Immigration
enforcement and related policies can
lead to the sudden removal of an un-
documented parent or other key
family member without notice or
preparation. Children whose parents
are taken into custody and/or depor-
ted have been shown to experience
mental and emotional health prob-
lems, including sleeping and eating
disturbances, anxiety, depression, poor
school performance, and other types
of distress. Forced separations be-
cause of immigration enforcement can
also result in the loss of family income
and have been shown to result in
family housing and food instability.22

This can negatively affect a child’s
safety, health, and development.

FACTORS SPECIFIC TO MIGRANT
CHILDREN

A large number of migrant children
are also immigrants. For that reason,
virtually all of the points made earlier
about immigrant children may also
apply to those who are migrants. Be-
cause of their migration patterns,
migrant children are even more likely
to lack medical coverage and a medi-
cal home than other immigrant chil-
dren. They are also more likely to be
socially, culturally, and linguistically
isolated because of their mobile life-
style.

Many migrant children face a panoply
of health problems related to their
living and working conditions, includ-
ing workplace injuries, substandard
housing, and unreliable transporta-
tion.23 These factors can contribute to
higher rates of respiratory tract and
ear infections, bacterial and viral gas-
troenteritis, tuberculosis, nutritional
deficiencies, intestinal parasites, skin
infections, dental problems, lead and
pesticide exposure, and undiagnosed
congenital anomalies.24 Additionally,
at times, migrant adolescents travel

PEDIATRICS Volume 131, Number 6, June 2013 e2031

FROM THE AMERICAN ACADEMY OF PEDIATRICS



PROVIDING CARE FOR IMMIGRANT, MIGRANT, AND BORDER CHILDREN 889

on their own from 1 job site to an-
other, putting them at increased risk
of many health-related problems.

FACTORS SPECIFIC TO BORDER
CHILDREN

Immigrant children living at the US-
Mexico border share almost all of
the characteristics of other immigrant
children but may experience additional
challenges. Children who have crossed
the border to enter the United States
may have experienced trauma in the
form of threat of death, abuse, and
exploitation that leave serious psy-
chological scars. Once in the United
States, these children may experience
an enhanced fear of a family member’s
deportation, imprisonment, or abuse
because of documentation status.
Children and families who have re-
cently crossed the border can also
experience difficulty adapting to the
new cultural environment of the
United States and experience stress
from the absence of an extended
family (including a parent or head of
household) that is located in another
country. Border children may be even
more stigmatized or mistreated by the
nonimmigrant populations living
nearby, as their families are falsely
presumed to take advantage of scarce
resources and not pay taxes.

Many border communities are poor
and lacking in resources, including
medical care. In general, border com-
munities lack sufficient numbers of
primary care pediatricians, and those
present may lack appropriate cultural
and linguistic capacity to serve mi-
nority border children. In addition,
primary care providers bear an es-
pecially high proportion of Medicaid,
CHIP, and self-pay patients, with few
privately insured patients to whom
costs may be shifted. As a conse-
quence of these deficiencies and be-
cause of high costs of medical care in
the United States, families living close

to the border may use medical care
and pharmaceutical resources south
of the border.

RECOMMENDATIONS

Immigrant children represent a con-
siderable part of the economic and
social future of the nation. It is in the
national interest that we work to en-
sure that all children within the United
States, including immigrant, border,
and migrant children, grow up physi-
cally and developmentally healthy. The
future prosperity and well-being of the
United States depends on the health
and vitality of all of its children,
without exception. The following rec-
ommendations address how pedia-
tricians can help support immigrant
child health in practice.

1. Pediatricians and the American
Academy of Pediatrics should ad-
vocate for health insurance cover-
age for every child and every
individual living in the United
States, as lack of coverage for
any family member affects the
health of the entire family.25 This
advocacy should focus on expand-
ing access to quality health care
within a medical home. Barriers
to enrollment must be addressed,
including the removal of any wait-
ing periods for documented immi-
grant children to enroll into
coverage. Efforts must also ad-
dress barriers to enrollment for
children who are potentially eligi-
ble for Medicaid and CHIP but not
enrolled. Simplified enrollment
for both programs and federal
or state funding for those who
are not currently eligible for Med-
icaid or CHIP is also essential.

2. The provision of comprehensive,
coordinated, culturally and lin-
guistically effective care, and con-
tinuous health services provided
in a quality medical home should
be integral to all efforts on behalf

of immigrant children.26 This is
especially critical for children with
chronic health care needs and
emotional or behavioral health
problems. Private and public in-
surance payers should pay for
qualified medical interpretation
services.

3. Pediatricians caring for immigrant
children should evaluate immu-
nization adequacy and should
conduct careful developmental
surveillance and screening at reg-
ular intervals as recommended by
the American Academy of Pediat-
rics.27 Appropriate referral for
early intervention services or psy-
choeducational evaluation should
be initiated as soon as a concern
is identified.

4. Pediatricians should recognize
the barriers to health that are
faced by immigrant children and
take these barriers into account
while providing care. They should
inquire about beliefs and practi-
ces related to health, illness, and
disability, as well as traditional
healing practices and medication
use while obtaining a patient’s
medical history. Knowledge, atti-
tude, and skill development in cul-
turally and linguistically effective
practices and cross-cultural com-
munication should be part of ev-
ery pediatrician’s professional
agenda.

5. Pediatricians should be knowledge-
able about the unique emotional,
behavioral, mental, and physical
health advantages and problems
that may be faced by immigrant
children, including those related
to family separation. Appropriate
screening to identify family, envi-
ronmental, and social circumstan-
ces, as well as biological factors,
should be incorporated into rou-
tine pediatric assessments, such
as in Bright Futures history forms.
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6. Pediatricians should have access
to information regarding federal,
state, and community programs
that can serve as resources to
at-risk children and families. Cul-
turally relevant programs that
address social and economic chal-
lenges, such as food and housing
security, English literacy, and legal
services, are particularly impor-
tant. Medical-legal partnerships
should be supported to help immi-
grant families with these issues.

7. Pediatricians should play a key
role in helping immigrant parents
assess and review the educa-
tional progress of the child and
encouraging parents to become
involved in and interact with
teachers and the school commu-
nity. If a child exhibits difficulty or
academic underachievement, pe-
diatricians are in a unique posi-
tion to advocate for the child and
encourage and help parents to
obtain appropriate evaluation
and intervention from the school
system.

8. Pediatricians should routinely
use available screening and diag-
nostic protocols for evaluating
foreign-born children for infec-
tious diseases and other medical
conditions when providing care
for newly arrived immigrant chil-
dren.28 Additional screenings, in-
cluding lead, vision, and hearing
screenings, should be considered
whether required for school entry
or not.

9. Pediatricians should advocate for
an array of culturally effective early
intervention services, including the
establishment of evidence-based
early literacy promotion programs,
such as Reach Out and Read, in
immigrant, border, and migrant
communities. Because reading is
such an important skill, these pro-
grams are important tools for im-
proving the school readiness of all
children, just as fostering health
literacy in parents is important to
the well-being of their children.

10. Pediatricians should use their posi-
tions of respect in communities to
promote the value of diversity and
inclusion and to advocate for chil-
dren and families of all backgrounds.

Given the challenging circumstances
many immigrant children face because
of their family’s immigration status, the
following recommendations address
how immigration policies can support
child health and well-being.

11. The health, well-being, and safety of
children should be prioritized in all
immigration proceedings. Whenever
possible, the separation of a child
from his or her family and home
environment should be prevented,
and family reunions should be ex-
pedited.

12. In no circumstances should a child
have to represent himself or her-
self in an immigration proceeding.

13. Health care facilities should be safe
settings for immigrant children

and families to access health
care. Medical records and health
care facilities should not be used
in any immigration enforcement
action.
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CLINICAL REPORT

Recognition and Management of Iatrogenically Induced
Opioid Dependence and Withdrawal in Children

abstract
Opioids are often prescribed to children for pain relief related to pro-
cedures, acute injuries, and chronic conditions. Round-the-clock dosing
of opioids can produce opioid dependence within 5 days. According to
a 2001 Consensus Paper from the American Academy of Pain Medicine,
American Pain Society, and American Society of Addiction Medicine,
dependence is defined as “a state of adaptation that is manifested
by a drug class specific withdrawal syndrome that can be produced
by abrupt cessation, rapid dose reduction, decreasing blood level of
the drug, and/or administration of an antagonist.” Although the expe-
rience of many children undergoing iatrogenically induced with-
drawal may be mild or goes unreported, there is currently no
guidance for recognition or management of withdrawal for this pop-
ulation. Guidance on this subject is available only for adults and
primarily for adults with substance use disorders. The guideline will
summarize existing literature and provide readers with information
currently not available in any single source specific for this vulnera-
ble pediatric population. Pediatrics 2014;133:152–155

INTRODUCTION

Opioids are commonly prescribed to children of all ages.1 Primarily,
they are used in short duration for pain related to either a procedure
or an acute injury. Utilization of opioids in these circumstances is
widely accepted and generally considered low risk. Even in this cir-
cumstance, it is important to realize that children prescribed opioids
for as little as 7 days can develop opioid dependence and exhibit
drug-specific withdrawal symptoms on abrupt discontinuation of
medications. Children in ICU settings are especially prone to these
issues, because they are often exposed to opioids for longer periods
of time when they have ongoing pain or require long-term sedation/
analgesia as part of their care.

To understand the consequences of opioid use, it is important that one
understands some basic definitions related to opioid use and adap-
tation to this use. The most commonly accepted definitions for these
behaviors are based on a 2001 Consensus Paper from the American
Academy of Pain Medicine, American Pain Society, and American So-
ciety of Addiction Medicine.2 The definitions are as follows:
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� Addiction is a primary, chronic, neu-
robiological disease with genetic, psy-
chosocial, and environmental factors
influencing its development and man-
ifestations. It is characterized by
behaviors that include one or more
of the following: impaired control over
drug use, compulsive use, continued
use despite harm, and craving.

� Physical dependence is a state of
adaptation that is manifested by
a drug class–specific withdrawal
syndrome that can be produced
by abrupt cessation, rapid dose re-
duction, decreasing blood level of
the drug, and/or administration of
an antagonist.

� Tolerance is a state of adaptation
in which exposure to a drug indu-
ces changes that result in a dimi-
nution of one or more of the drug’s
effects over time.

The consensus paper also noted, “most
specialists in pain medicine and ad-
diction agree that patients treated with
prolonged opioid therapy do develop
physical dependence and sometimes
tolerance, but do not usually develop
addictive disorders.”

Although the experience of many chil-
dren undergoing iatrogenically induced
withdrawal may be mild or go un-
reported, there is currently no guidance
for recognition or management of
withdrawal for this population. (Guid-
ance for newborn infants is available
from the American Academy of Pediat-
rics.3) Guidance available on this sub-
ject is mostly from adults and primarily
from literature on adults with sub-
stance use disorders. This clinical re-
port summarizes existing literature on
this subject and provides readers with
information currently not available in
any single source specific for this vul-
nerable pediatric population. The scope
of this document is limited to children
who received opioid medications out-
side the neonatal and infant period.

EPIDEMIOLOGY OF OPIOID USE IN
THE PEDIATRIC POPULATION

In 2009, approximately 7.2 million out-
patient opioid prescriptions were dis-
pensed for children in the United
States.1 The frequency of opioid pre-
scriptions to children has doubled in
the past decade.4 The vast majority of
these prescriptions were written for
children between the ages of 10 and 17
years, with many of these prescriptions
for postprocedural and postoperative
use.

BEHAVIORAL AND PHYSIOLOGIC
CHARACTERISTICS OF OPIOID
DEPENDENCE AND WITHDRAWAL

In most clinical situations, opioid de-
pendence does not manifest any
symptoms until opioid administration is
abruptly decreased or discontinued
(sometimes in favor of nonopioid an-
algesics), resulting in symptoms of
withdrawal. Withdrawal also occurs
when an alteration in gastrointestinal
absorption leads to decreased ab-
sorption of oral opioid and a sub-
sequent decrease in opioid blood
concentration. Finally, transition from
intravenous to oral administration is not
always a predictable conversion, and
withdrawal symptoms can occur when
oral dosing results in a significantly
lower blood concentration of opioid than
the previous intravenous dosing. The
signs and symptoms associated with
withdrawal in the pediatric population
can vary somewhat by age but are
relatively consistent overall.5,6

Behavioral changes are often the pri-
mary manifestation of withdrawal and
include anxiety, agitation, insomnia, and
tremors. In addition to behavioral
symptoms, physiologic changes com-
monly seen in withdrawal include in-
creased muscle tone, nausea, vomiting,
diarrhea, decreased appetite, tachyp-
nea, tachycardia, fever, sweating, and
hypertension. Care must be taken to

rule out other causes of these symp-
toms, such as infection and sepsis.

Many of these symptoms are assessed
in tools used to monitor children un-
dergoing potential opioid withdrawal.5

Specific scales for children include the
Modified Narcotic Abstinence Scale, the
Sedation Withdrawal Score, the Sophia
Observation Withdrawal Symptoms
Scale, and the Opioid Benzodiazepine
Withdrawal Scale. Of these pediatric-
specific scales, only the Sophia Obser-
vation Withdrawal Symptoms Scale has
been validated.7 The only validated
scales to measure withdrawal in
adults are the Clinical Opiate With-
drawal Scale (an 11-item clinician-
administered scale assessing opioid
withdrawal) and the Clinical Institute
Narcotic Assessment scale, but these
are not specific for children.8 Consis-
tently using and becoming familiar
with any of these scales (adult or pe-
diatric) will allow a clinician a means
of detecting early signs of withdrawal
so a treatment strategy can be imple-
mented. Clinicians should also in-
terpret results from the use of these
scales within the clinical context of
each individual patient, because there
may be reasons other than opioid
withdrawal that could explain certain
behaviors being scored.

MANAGEMENT STRATEGIES FOR
APPROPRIATE WEANING OF
OPIOIDS AND TREATMENT OF
WITHDRAWAL SYMPTOMS

Prevention is the preferred approach
to management of opioid withdrawal
symptoms and is achieved by de-
creasing the dose of opioid over time
rather than abruptly discontinuing the
medication, commonly referred to as
“weaning.” When discontinuing an
opioid, the first step is to decide
whether a patient is at risk for opioid
withdrawal. Opioid withdrawal symp-
toms have been reported in as little
as 5 days,6 but there seems to be
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considerable interpatient variability.
Most patients who have received an
opioid for less than 7 days do not
suffer from withdrawal and can have
their medication discontinued quickly.
Patients who have been exposed to an
opioid for longer than 14 days will
usually need to follow a weaning pro-
tocol to prevent withdrawal symptoms.
Those patients with opioid exposure
lasting between 7 and 14 days may
need to be weaned off their opioid but
usually can be weaned more quickly
than those with exposure longer than
14 days. It is critical to assess
a patient’s pain status at the time of
anticipated weaning. A patient should
not have ongoing painful stimuli or
a condition that requires continuation
or escalation of opioid dose to ade-
quately manage pain before weaning.

After it is determined that a patient
should be weaned from an opioid,
a weaning protocol is developed taking
into account the length of opioid expo-
sure and total daily opioid dose.
Unfortunately, there is no clear outcome-
based evidence to support an ideal
weaning protocol, but it does seem
logical that individual patient response
to weaning is more important than
following a rigid schedule. It is beyond
the scope of this article to prescribe
specific guidelines; the generally ac-
cepted approach involves transition to
a longer-acting opioid formulation, such
as methadone, extended-release mor-
phine, or extended-release oxycodone
(this is an off-label use for these drugs).
Once the patient is stabilized on the long-
acting opioid, weaning is usually ac-
complished by steps of a 10% to 20%
decrease in the original dose every 24 to
48 hours.6 During opioid weaning,
parents and care providers should
carefully monitor for signs of with-
drawal. If withdrawal symptoms are
observed, the planned dose of opioid,
from the weaning schedule, should be
administered, and administration of

additional rescue opioid should be
considered if withdrawal symptoms are
severe. A shorter-acting opioid should
be available for signs of withdrawal,
painful procedures, or for break-
through pain. Adjunctive medications,
such as clonidine, gabapentin, and
dexmedetomidine, have been used6 to
decrease withdrawal symptoms and to
help in the opioid-weaning process.
These drugs are not labeled for this
indication, and there is little in-
formation, other than the articles ref-
erenced in this clinical report, to
provide guidance on their use.

Another common clinical scenario in
patients with opioid dependence is
concomitant long-term benzodiazepine
exposure. Again, there are no clear
guidelines for the concurrent weaning
of benzodiazepines and opioids. It
would seem prudent to have patients
wean from 1 medication at a time
rather than attempt to wean from both
at the same time. This way, any signs of
withdrawal can be more clearly at-
tributed to 1 medication.

There is little in the literature describing
the use of behavioral strategies for
management of iatrogenic opioid with-
drawal symptoms in children and ado-
lescents. However, there are reports of
the successful use of these interventions
for the management of benzodiazepine
withdrawal in adult patients with in-
somnia.9,10 Behavioral intervention has
also been used as part of treatment
programs in adolescents who are de-
pendent on either prescription opioids
or heroin.11 Given the success of mul-
tidisciplinary pain management inter-
ventions that include some form of
behavioral therapy, it would seem log-
ical that behavioral intervention would
be a useful part of any weaning
program to help with sleep hygiene,
anxiety/mood symptoms, and pain-
related symptoms that may occur
during the weaning period.

Overall, the management of opioid
dependence and tolerance can be man-
aged safely and comfortably for most
patients. The most common difficulties
in the process are using a weaning
schedule that is too rapid or not un-
derstanding that the patient’s weaning
protocol may not provide adequate
analgesia if there are ongoing (or
new) painful stimuli.

CONCLUSIONS

There is a high prevalence in the use of
prescription opioids in the pediatric
population (see the earlier section
“Epidemiology of Opioid Use in the
Pediatric Population”) for durations
exceeding 1 week. It is essential to
realize that abrupt discontinuation of
opioids can lead to drug-specific
withdrawal symptoms. For patients
receiving prolonged opioid therapy, it
is best to develop strategies in con-
junction with the patient’s care team
and family to minimize withdrawal
symptoms while following a set opioid-
weaning strategy. Understanding opioid
withdrawal is key to its prevention.
Research in this field is just beginning
and should be looked at as a priority,
because the frequency of prescribed
opioid use in children has doubled in
the past decade.4
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POLICY STATEMENT

Recommendations for Prevention and Control of
Influenza in Children, 2013–2014

abstract
The purpose of this statement is to update recommendations for rou-
tine use of seasonal influenza vaccine and antiviral medications for the
prevention and treatment of influenza in children. Highlights for the
upcoming 2013–2014 season include (1) this year’s trivalent influenza
vaccine contains an A/California/7/2009 (H1N1) pdm09-like virus
(same as 2012–2013); an A/Texas/50/2012 (H3N2) virus (antigenically
like the 2012–2013 strain); and a B/Massachusetts/2/2012-like virus
(a B/Yamagata lineage like 2012–2013 but a different virus); (2) new
quadrivalent influenza vaccines with an additional B virus (B/Brisbane/
60/2008-like virus [B/Victoria lineage]) have been licensed by the US
Food and Drug Administration; (3) annual universal influenza immuni-
zation is indicated with either a trivalent or quadrivalent vaccine (no
preference); and (4) the dosing algorithm for administration of influ-
enza vaccine to children 6 months through 8 years of age is unchanged
from 2012–2013. As always, pediatricians, nurses, and all health care
personnel should promote influenza vaccine use and infection control
measures. In addition, pediatricians should promptly identify influenza
infections to enable rapid antiviral treatment, when indicated, to reduce
morbidity and mortality. Pediatrics 2013;132:e1089–e1104

INTRODUCTION

The American Academy of Pediatrics (AAP) recommends annual
seasonal influenza immunization for all people, including all
children and adolescents, 6 months of age and older during the
2013–2014 influenza season. In addition, special effort should be
made to vaccinate people in the following groups:

� All children, including infants born preterm, who are 6 months of
age and older with conditions that increase the risk of complica-
tions from influenza (eg, children with chronic medical conditions,
such as asthma, diabetes mellitus, hemodynamically significant
cardiac disease, immunosuppression, or neurologic and neurode-
velopmental disorders)

� Children of American Indian/Alaskan Native heritage

� All household contacts and out-of-home care providers of

� children with high-risk conditions; and

� children younger than 5 years, especially infants younger than
6 months

COMMITTEE ON INFECTIOUS DISEASES

KEY WORDS
influenza, immunization, live-attenuated influenza vaccine,
inactivated influenza vaccine, vaccine, children, pediatrics

ABBREVIATIONS
AAP—American Academy of Pediatrics
ccIIV3—trivalent cell culture-based inactivated influenza vaccine
CDC—Centers for Disease Control and Prevention
FDA—US Food and Drug Administration
ID—intradermal
IIV—inactivated influenza vaccine
IIV3—trivalent inactivated influenza vaccine
IIV4—quadrivalent inactivated influenza vaccine
IM—intramuscular
HCP—health care personnel
LAIV—live-attenuated influenza vaccine
LAIV3—trivalent live-attenuated influenza vaccine
LAIV4—quadrivalent live-attenuated influenza vaccine
PCV13—13-valent pneumococcal conjugate vaccine
pH1N1—influenza A (H1N1) pdm09 pandemic virus
RIV3—trivalent recombinant influenza vaccine
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Academy of Pediatrics. Any conflicts have been resolved through
a process approved by the Board of Directors. The American
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this publication.

The recommendations in this statement do not indicate an
exclusive course of treatment or serve as a standard of medical
care. Variations, taking into account individual circumstances,
may be appropriate.

All policy statements from the American Academy of Pediatrics
automatically expire 5 years after publication unless reaffirmed,
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� All health care personnel (HCP)

� All women who are pregnant, are
considering pregnancy, have re-
cently delivered, or are breastfeed-
ing during the influenza season

KEY POINTS RELEVANT FOR THE
2013–2014 INFLUENZA SEASON

1. Annual seasonal influenza vaccine
is recommended for all people,
including all children and adoles-
cents, 6 months of age and older
during the 2013–2014 influenza
season. It is important that house-
hold contacts and out-of-home care
providers of children younger than 5
years, especially infants younger
than 6 months and children of any
age at high risk of complications of
influenza (eg, children with chronic
medical conditions, such as asthma,
diabetes mellitus, hemodynamically
significant cardiac disease, immuno-
suppression, or neurologic and neu-
rodevelopmental disorders) receive
annual influenza vaccine. In the
United States, more than two-thirds
of children younger than 6 years and
almost all children 6 years and older
spend significant time in child care
and school settings outside the
home. Exposure to groups of chil-
dren increases the risk of contract-
ing infectious diseases. Children
younger than 2 years are at an in-
creased risk of hospitalization and
complications attributable to influ-
enza. School-age children bear a
large influenza disease burden and
have a significantly higher chance of
seeking influenza-related medical
care compared with healthy adults.
Therefore, reducing influenza virus
transmission among children who
attend child care or school has been
shown to decrease the burden of
childhood influenza and transmis-
sion of influenza virus to household
contacts and community members
of all ages.

2. The 2012–2013 influenza season was
moderately severe, with a higher
percentage of outpatient visits for
influenza-like illness, higher rates
of hospitalization, and more deaths
attributed to pneumonia and influ-
enza compared with the 2011–2012
influenza season. As of August
10, 2013, 158 laboratory-confirmed
influenza-associated pediatric deaths
were reported to the Centers for
Disease Control and Prevention
(CDC) during the 2012–2013 influ-
enza season. Influenza A (H3N2)
viruses predominated overall, but in-
fluenza B viruses and, to a lesser ex-
tent, A (H1N1) pdm09 (pH1N1) viruses
also were reported in the United
States. Eighty-two of the 158 deaths
were associated with influenza B
viruses, 32 deaths were associated
with influenza A (H3) viruses, and 4
deaths were associated with pH1N1
viruses. Thirty-seven deaths were as-
sociated with an influenza A virus for
which the subtype was not deter-
mined, 1 death was associated with
an undetermined type of influenza vi-
rus, and 2 deaths were associated
with both influenza A and B viruses.
The majority of pediatric deaths were
among children who had not been
immunized against influenza. Among
children hospitalized with influenza
and for whom medical chart data
were available, approximately 44%
did not have any recorded underlying
condition, whereas 23% had underly-
ing asthma or reactive airway disease
(Fig 1). Although children with certain
conditions are at higher risk of com-
plications, substantial proportions of
seasonal influenza morbidity and
mortality occur among healthy chil-
dren.

3. Both trivalent and quadrivalent in-
fluenza vaccines are licensed and
available in the United States for
the 2013–2014 season. Neither vac-
cine formulation is preferred over

the other. The trivalent vaccine con-
tains an A/California/7/2009 (H1N1)
pdm09-like virus (same as 2012–
2013), an A/Texas/50/2012 (H3N2) vi-
rus (antigenically like the 2012–2013
strain), and a B/Massachusetts/2/
2012-like virus (a B/Yamagata line-
age like 2012-2013 but a different
virus). The new quadrivalent influ-
enza vaccines include an additional
B virus (B/Brisbane/60/2008-like vi-
rus [B/Victoria lineage]). In addition,
2 trivalent influenza vaccines manu-
factured using new technologies
that do not use eggs will also be
available during the 2013–2014 sea-
son: cell culture-based inactivated
influenza vaccine (ccIIV3) and re-
combinant influenza vaccine (RIV3).

4. The number of seasonal influenza
vaccine doses to be administered in
the 2013–2014 influenza season
depends on the child’s age at the
time of the first administered dose
and his or her vaccine history (Fig 2):

� Influenza vaccines are not licen-
sed for administration to infants
younger than 6 months of age.

� Children 9 years and older need
only 1 dose.

� Children 6 months through 8
years of age receiving the sea-
sonal influenza vaccine for the
first time should receive a sec-
ond dose this season at least 4
weeks after the first dose.

� Children 6 months through 8
years of age who received sea-
sonal influenza vaccine before
the 2013–2014 influenza season

� need only 1 dose of vaccine,
if they previously received 2
or more doses of seasonal
vaccine since July 1, 2010.

� need 2 doses of vaccine, if they
have not previously received 2
or more doses of seasonal
vaccine since July 1, 2010.

e1090 FROM THE AMERICAN ACADEMY OF PEDIATRICS



RECOMMENDATIONS FOR PREVENTION AND CONTROL OF INFLUENZA IN CHILDREN, 2013–2014 903

� need only 1 dose of influenza
vaccine if there is clear docu-
mentation of having received at
least 2 seasonal influenza vac-
cines from any previous season
and at least 1 dose of a pH1N1-
containing vaccine, which could
have been in 1 of the seasonal
vaccines (2010–2011, 2011–
2012, or 2012–2013) or as the
monovalent pH1N1 vaccine
from 2009–2010.

Vaccination should not be delayed to
obtain a specific product for either

dose. Any available, age-appropriate
trivalent or quadrivalent vaccine can
be used. A child who receives only 1 of
the 2 doses as a quadrivalent formu-
lation is likely to be less primed
against the additional B virus.

5. Pediatric offices should consider
serving as alternate venues for
providing influenza immunization
to parents and other adults who
care for children, if this approach
is acceptable to both the pediatri-
cian and the adult to be immu-
nized.1 There are important medical
liability issues and medical record

documentation requirements that
need to be addressed before a pedi-
atrician begins immunizing adults
(see details at www.aapredbook.
org/implementation). Pediatricians
are reminded to document the rec-
ommendation for adult immunization
in the vulnerable child’s medical re-
cord. In addition, adults should still
be encouraged to have a medical
home and communicate their immu-
nization status to their primary care
provider. Immunization of close con-
tacts of children at high risk of
influenza-related complications is

FIGURE 1
Selected underlying medical conditions in patients hospitalized with influenza, FluSurv-NET 2012–2013. Source: Centers for Disease Control and Prevention.
FluView 2012–2013 Preliminary Data as of August 10, 2013. Available at: http://gis.cdc.gov/grasp/fluview/FluHospChars.html. FluSurv-NET data are preliminary
and displayed as they become available. Therefore, figures are based on varying denominators because some variables represent information that may
require more time to be collected. Data are refreshed and updated weekly. Asthma includes a medical diagnosis of asthma or reactive airway disease.
Cardiovascular disease includes include conditions such as coronary heart disease, cardiac valve disorders, congestive heart failure, pulmonary hyper-
tension, and aortic stenosis. It does not include hypertension disease only. Chronic lung disease includes conditions such as bronchitis obliterans, chronic
aspiration pneumonia, and interstitial lung disease. Immune suppression includes conditions such as immunoglobulin deficiency, leukemia, lymphoma, HIV/
AIDS, and individuals taking immunosuppression medications. Metabolic disorder includes conditions such as diabetes mellitus, thyroid dysfunction, adrenal
insufficiency, and liver disease. Neurologic disorder includes conditions such as seizure disorders, cerebral palsy, and cognitive dysfunction. Neuromuscular
disorder includes conditions such as multiple sclerosis and muscular dystrophy. Obesity was assigned if indicated in patients’ medical chart or if BMI was
>30. Pregnancy percentage was calculated using number of female cases aged between 15 and 44 years as the denominator. Renal disease includes
conditions such as acute or chronic renal failure, nephrotic syndrome, glomerulonephritis, and impaired creatinine clearance. No known condition indicates
that the case did not have any known underlying medical condition indicated in the medical chart at the time of hospitalization.
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intended to reduce their risk of
contagion (ie, “cocooning”). The
concept of cocooning is particularly
important to help protect infants
younger than 6 months, because
they are too young to be immunized
with influenza vaccine. Infants youn-
ger than 6 months of age can also
be protected through vaccination of
their mothers during pregnancy with
transplacental transfer of antibodies.
The risk of influenza-associated hos-
pitalization in healthy children aged
younger than 24 months has been
shown to be greater than the risk
of hospitalization in previously
recognized high-risk groups, such
as the elderly, during influenza
season. Children 24 through 59
months of age have shown increased
rates of outpatient visits and antimi-
crobial use associated with influenza-
like illnesses.

6. As soon as the seasonal influenza
vaccine is available locally, HCP
should be immunized, parents and
caregivers should be notified about
vaccine availability, and immuniza-
tion of all children 6 months and
older, especially children at high
risk of complications from influenza,
should begin. HCP endorsement
plays a major role in vaccine uptake.

A strong correlation exists between
HCP endorsement of influenza vac-
cine and patient acceptance.2

Prompt initiation of influenza immu-
nization and continuance of immuni-
zation throughout the influenza
season, whether or not influenza is
circulating (or has circulated) in the
community, are critical components
of an effective immunization strat-
egy. Giving the vaccine promptly
and early during the influenza sea-
son is not felt to pose a significant
risk that immunity might wane be-
fore the end of the season. The
seasonal vaccine is not perfect,
but it still is the best strategy
available for preventing illness
from influenza. It is moderately ef-
fective in reducing the risk for out-
patient medical visits caused by
circulating influenza viruses by
approximately one-half to two-
thirds in most people. Even a mod-
erately effective influenza vaccine
has been shown to reduce illness,
antibiotic use, doctor visits, time
lost from work, hospitalizations,
and deaths.

7. Providers should continue to offer
vaccine until the vaccine expiration
date because influenza is unpredict-
able. Protective immune responses

persist throughout the influenza
season, which can have >1 disease
peak and often extends into March
or later. Although most influenza ac-
tivity in the United States tends to
occur in January through March,
influenza activity can occur in early
fall (ie, October and November) or
late spring (eg, influenza circulated
through the third week in May dur-
ing the 2012–2013 season). This
approach also provides ample op-
portunity to administer a second
dose of vaccine because children
aged <9 years may require 2 doses
to confer optimal protection. In ad-
dition, with international travel so
common, there is potential expo-
sure to influenza at virtually all
times of the year.

8. HCP, influenza campaign organiz-
ers, and public health agencies
should collaborate to develop im-
proved strategies for planning,
communication, and administra-
tion of vaccines.

� Plan to make seasonal influenza
vaccine easily accessible for all
children. Examples include creat-
ing walk-in influenza clinics;
extending hours beyond routine
times during peak vaccination
periods; administering influenza
vaccine during both well and
sick visits; considering how to
immunize parents, adult care-
givers, and siblings at the same
time in the same office setting as
children1; and working with
other institutions (eg, schools,
child-care centers, and religious
organizations) or alternative care
sites, such as emergency depart-
ments, to expand venues for ad-
ministering vaccine. If a child or
adult receives influenza vaccine
outside of his or her medical
home, such as at a pharmacy or
other retail-based clinic, appropri-
ate documentation of immunization

FIGURE 2
Number of 2013–2014 seasonal influenza vaccine doses for children 6 months through 8 years of
age.
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must be provided to the medi-
cal home.

� Concerted efforts among the
aforementioned groups, plus
vaccine manufacturers, distrib-
utors, and payers, also are nec-
essary to prioritize distribution
appropriately to the primary
care office setting and patient-
centered medical home before
other venues, especially when
vaccine supplies are delayed
or limited.

� Vaccine safety, effectiveness, and
indications must be properly
communicated to the public.
HCP should act as role models
by receiving influenza immuniza-
tion annually as well as recom-
mending annual immunizations
to both colleagues and patients.
Influenza immunization programs
for HCP benefit the health of
employees, their patients, and
members of the community.2

Beginning in 2012, as an immu-
nization core measure, the Cen-
ters for Medicare and Medicaid
Services, the US federal agency
that administers Medicare, Med-
icaid, and the State Children’s
Health Insurance Program, be-
gan requiring hospitals and
certain other inpatient facili-
ties to screen for a history of
influenza vaccination and to
administer influence vaccine
to all unimmunized hospitalized
patients 6 months and older be-
tween October and March unless
contraindicated or the patient or
family refuses.

9. Antiviral medications also are im-
portant in the control of influenza
but are not a substitute for influ-
enza immunization. The neuramini-
dase inhibitors oral oseltamivir
(Tamiflu; Roche Laboratories, Nutley,
NJ) and inhaled zanamivir (Relenza;
GlaxoSmithKline, Research Triangle

Park, NC) are the only antiviral med-
ications routinely recommended for
chemoprophylaxis or treatment of
influenza during the 2013–2014 sea-
son. Intravenous preparations of
oseltamivir, zanamivir, and peramivir
are not currently approved by the US
Food and Drug Administration (FDA)
and are not routinely available.
However, with consultation with
infectious diseases specialists, ex-
perimental intravenous antiviral
medications could be considered
for some critically ill children, espe-
cially those who are immunocom-
promised. Recent viral surveillance
and resistance data indicate that
the majority of currently circulating
influenza viruses likely to cause
2013–2014 seasonal influenza in
North America continue to be sen-
sitive to oseltamivir and zanamivir.
In contrast, amantadine and riman-
tadine should not be used because
circulating influenza A viruses have
sustained high levels of resistance
to these drugs, and they are not
effective against influenza B vi-
ruses. Resistance characteristics
may change rapidly; pediatricians
should verify susceptibility data at
the start of the influenza season
and monitor it during the season.
Up-to-date information can be found
on the AAP Web site (www.aap.org or
www.aapredbook.org/flu), through
state-specific AAP chapter Web sites,
or on the CDC Web site (www.cdc.
gov/flu/index.htm).

SEASONAL INFLUENZA VACCINES

During previous influenza seasons, only
trivalent influenza vaccines that in-
cluded antigen from 1 influenza B virus
were available. However, since 1985,
2 antigenically distinct lineages (ie,
Victoria or Yamagata) of influenza B
viruses have circulated globally. In most
years, vaccination against a B virus of 1
lineage confers little cross-protection

against a B virus strain from the
other lineage. Thus, trivalent vaccines
offer limited immunity against circu-
lating influenza B strains of the lineage
not present in the vaccine. Further-
more, in recent years, it has proven
difficult to consistently predict which
B lineage will predominate during
a given influenza season. Therefore,
a quadrivalent influenza vaccine with
influenza B strains of both lineages
may offer improved protection. Post-
marketing safety and vaccine effec-
tiveness data are not yet available,
prohibiting a full risk-benefit analysis
of newer versus previously available
products.

For the 2013–2014 season, the inacti-
vated influenza vaccines (IIVs) will be
available for intramuscular (IM) in-
jection in both trivalent (IIV3) and
quadrivalent (IIV4) formulations. Note
that the abbreviation IIV has replaced
TIV (trivalent inactivated influenza vac-
cine) because inactivated influenza
vaccines now contain either 3 or 4 vi-
rus strains. The intranasally adminis-
tered live-attenuated influenza vaccine
(LAIV) will be available only in a quad-
rivalent formulation (LAIV4). IIV4 and
LAIV4 will contain the identical in-
fluenza strains anticipated to circu-
late during the 2013–2014 influenza
season.

IIVs contain no live virus. IIV3 for-
mulations are now available for IM and
intradermal (ID) use. The IM formula-
tion of IIV3 is licensed and recom-
mended for children 6 months of age
and older and adults, including people
with and without chronic medical
conditions. The most common adverse
events after IIV administration are lo-
cal injection site pain and tenderness.
Fever may occur within 24 hours after
immunization in approximately 10%
to 35% of children younger than 2
years but rarely in older children and
adults. Mild systemic symptoms, such
as nausea, lethargy, headache, muscle
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aches, and chills, may occur after ad-
ministration of IIV3.

An ID formulation of IIV3 is licensed for
use in people 18 through 64 years of
age. ID vaccine administration involves
a microinjection with a shorter needle
than needles used for IM administra-
tion. The most common adverse events
are redness, induration, swelling, pain,
and itching, which occur at the site of
administration; although all adverse
events occur at a slightly higher rate
with the IM formulation of IIV3, the
rate of pain was similar between ID
and IM. Headache, myalgia, and malaise
may occur and tend to occur at the
same rate as that with the IM formu-
lation of IIV3. There is no preference for
IM or ID immunization with IIV3 in
people 18 years or older. Therefore,
pediatricians may choose to use either
the IM or ID product in their late ado-
lescent and young adult patients as well
as for any adults they may be vacci-
nating (ie, as part of a cocooning
strategy).

IIV4 is available in IM but not ID for-
mulations. One formulation is licensed
for use in children as young as 6months
of age. In children, the most common
injection site adverse reactions were
pain, redness, and swelling. The most
common systemic adverse events were
drowsiness, irritability, loss of appetite,
fatigue, muscle aches, headache, ar-
thralgia, and gastrointestinal tract
symptoms. These events were repor-
ted with comparable frequency
among participants receiving the li-
censed comparator trivalent vac-
cines. IIV4 is an acceptable alternative
to other approved vaccines indicated
for persons 6 months or older when
otherwise appropriate and may offer
greater protection than IIV3. The rel-
ative quantity of doses of IIV4 that will
be available is not certain and likely to
be limited.

During the 2010–2011 and 2011–2012
influenza seasons, increased reports

of febrile seizures in the United States
were noted by the Vaccine Adverse
Event Reporting System and were as-
sociated with IIV3 manufactured by
Sanofi Pasteur (Fluzone), mainly in
children in the 12- through 23-month
age group (the peak age for febrile
seizures). The most common vaccine
administered concomitantly with IIV3
when a febrile seizure was reported
was the 13-valent pneumococcal con-
jugate vaccine (PCV13). This dispro-
portionate reporting of febrile seizures
did not persist through the most re-
cent 2012–2013 influenza season. On
the basis of these data, simultaneous
administration of IIV and PCV13 for the
2013–2014 influenza season continues
to be recommended when both vac-
cines are indicated.

LAIV4 is a quadrivalent live-attenuated
influenza vaccine that is administered
intranasally and replaces the previous
trivalent formulation of LAIV (LAIV3). It
is licensed by the FDA for previously
healthy people aged 2 through 49 years.
It is not recommended for people with
a history of asthma, diabetesmellitus, or
other high-risk medical conditions as-
sociated with an increased risk of
complications from influenza (see Con-
traindications and Precautions). LAIV4
has a similar safety profile to that of
LAIV3. The most commonly reported
reactions in children were runny nose/
nasal congestion, headache, decreased
activity/lethargy, and sore throat. LAIV
should not be administered to people
with notable nasal congestion that
would impede vaccine delivery.

Two trivalent influenza vaccines man-
ufactured using new technologies that
do not use eggs will also be available
for people 18 years or older during the
2013–2014 season: ccIIV3 and recombi-
nant influenza vaccine (RIV3). These
manufacturing methods are beneficial
because they would be expected to
permit a more rapid scale up of vaccine

production when needed, such as dur-
ing a pandemic.

ccIIV3 is a trivalent cell culture–based
inactivated influenza vaccine indicated for
people 18 years or older, administered as
an IM injection. ccIIV3 has comparable
immunogenicity to US-licensed com-
parator vaccines. Although ccIIV3 is
manufactured from virus propagated in
Madin Darby Canine Kidney cells rather
than embryonated eggs, before pro-
duction, seed virus is created using the
World Health Organization reference
virus strains that have been passaged
in eggs. However, egg protein is not
detectable in the final vaccine, and egg
allergy is not mentioned in the package
insert. Contraindications are similar to
those for other IIVs. The most common
solicited adverse reactions included
injection site pain, erythema at the in-
jection site, headache, fatigue, myalgia,
and malaise.

RIV3 is a recombinant hemagglutinin
vaccine. It is indicated for people 18
through 49 years of age and is admin-
istered via IM injection. The most fre-
quently reported adverse events were
pain, headache, myalgia, and fatigue.

Tables 1 and 2 summarize information
on the types of 2013–2014 seasonal
influenza vaccines licensed for immu-
nization of children and adults. With
the addition of 5 newly licensed vac-
cines, it is likely that more than 1 type
or brand of vaccine may be appropri-
ate for vaccine recipients. However, no
preferential recommendation is made
for use of any influenza vaccine product
over another. Vaccination should not be
delayed to obtain a specific product.

A large body of scientific evidence
demonstrates that thimerosal-containing
vaccines are not associated with in-
creased risk of autism spectrum dis-
orders in children. As such, the AAP
extends its strongest support to the
recent World Health Organization rec-
ommendations to retain the use of
thimerosal in the global vaccine supply.
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Some people may still raise concerns
about the minute amounts of thimer-
osal in IIV vaccines, and in some states,
there is a legislated restriction on the
use of thimerosal-containing vaccines.
The benefits of protecting children
against the known risks of influenza are
clear. Therefore, children should receive
any available formulation of IIV rather
than delaying immunization while wait-
ing for vaccines with reduced-thimerosal
content or thimerosal-free vaccine. Al-
though some formulations of IIV contain
only a trace amount of thimerosal, cer-
tain types can be obtained thimerosal
free. LAIV does not contain thimerosal.
Vaccine manufacturers are delivering
increasing amounts of thimerosal-free
influenza vaccine each year.

INFLUENZA VACCINES AND EGG
ALLERGY

Almost all IIV and LAIV are produced in
eggs and contain measurable amounts
of egg protein, expressed as the con-
centration of ovalbumin per dose.
However, recent data have shown that
IIV administered in a single, age-
appropriate dose is well tolerated by
virtually all recipients who have egg
allergy. More conservative approaches,
such as skin testing or a 2-step graded
challenge, are no longer recommended.
No data exist on the safety of admin-
istering LAIV to egg-allergic recipients.

As a precaution, pediatricians should
continue to determine whether the
presumed egg allergy is based on a mild
(ie, hives alone) or severe (ie, anaphy-

laxis involving cardiovascular changes,
respiratory and/or gastrointestinal tract
symptoms, or reactions that required
the use of epinephrine) reaction. Pedia-
tricians should consult with an allergist
for children with a history of severe
reaction. Most vaccine administration to
individuals with egg allergy can happen
without the need for referral. Data in-
dicate that approximately 1% of children
have immunoglobulin E-mediated sensi-
tivity to egg, and of those, a rare minority
has a severe allergy.

Standard immunization practice should
include the ability to respond to acute
hypersensitivity reactions. Therefore,
influenza vaccine should be given to
people with egg allergy with the fol-
lowing preconditions (Fig 3):

TABLE 1 Recommended Seasonal Influenza Vaccines for Different Age Groups: United States, 2013–2014 Influenza Season

Vaccine Trade Name Manufacturer Presentation Thimerosal
Mercury
Contenta

Age Group

Inactivated
IIV3 Fluzone Sanofi Pasteur 0.25-mL prefilled syringe 0 6–35 mo

0.5-mL prefilled syringe 0 ≥36 mo
0.5-mL vial 0 ≥36 mo
5.0-mL multidose vial 25 ≥6 mo

IIV3 Fluzone Intradermal Sanofi Pasteur 0.1-mL prefilled microinjection 0 18–64 y
IIV3 Fluzone HD Sanofi Pasteur 0.5-mL prefilled syringe 0 ≥65 y
IIV3 Fluvirin Novartis 0.5-mL prefilled syringe ≤1.0 ≥4 y

5.0-mL multidose vial 25 ≥4 y
IIV3 Agriflu Novartis 0.5-mL prefilled syringe 0 ≥18 y
IIV3 Fluarix GlaxoSmithKline 0.5-mL prefilled syringe 0 ≥36 mo
IIV3 FluLaval ID Biomedical Corporation of Quebec

(distributed by GlaxoSmithKline)
5.0-mL multidose vial 25 ≥3 y

IIV3 Afluria CSL Biotherapies (distributed by Merck) 0.5-mL prefilled syringe 0 ≥9 yb

5-mL multidose vial 24.5 ≥9 yb

ccIIV3 Flucelvax Novartis Vaccines 0.5-mL prefilled syringe 0 ≥18 y
IIV4 Fluzone Quadrivalent Sanofi Pasteur 0.25-mL prefilled syringe 0 6-35 mo

0.5-mL prefilled syringe 0 ≥36 mo
0.5-mL vial 0 ≥36 mo

IIV4 Fluarix Quadrivalent GlaxoSmithKline 0.5-mL prefilled syringe 0 ≥36 mo
IIV4 FluLaval Quadrivalent ID Biomedical Corporation of Quebec

(distributed by GlaxoSmithKline)
5.0-mL multidose vial 25 ≥3 y

Recombinant
RIV3 FluBlok Protein Sciences 0.5-mL vial 0 18–49 y

Live-attenuated
LAIV4 FluMist Quadrivalent MedImmune 0.2-mL sprayer 0 2–49 y

Data sources: American Academy of Pediatrics, Committee on Infectious Diseases. Recommendations for prevention and control of influenza in children, 2012–2013. Pediatrics. 2012;130
(4):780–792; Centers for Disease Control and Prevention. Prevention and control of influenza with vaccines: recommendations of the Advisory Committee on Immunization Practices
(ACIP)—United States, 2012–13 influenza season. MMWR Morb Mortal Wkly Rep. 2012;61(32):613–618; and Centers for Disease Control and Prevention. Prevention and control of influenza
with vaccines: interim recommendations of the Advisory Committee on Immunization Practices (ACIP), 2013. MMWR Morb Mortal Wkly Rep. 2013;62(18):356.
a Microgram of Hg/0.5-mL dose.
b Age indication per package insert is ≥5 y; however, the Advisory Committee on Immunization Practices recommends Afluria not be used in children 6 months through 8 years of age
because of increased reports of febrile reactions noted in this age group. If no other age-appropriate, licensed, inactivated seasonal influenza vaccine is available for a child 5 through 8
years of age who has a medical condition that increases the child’s risk of influenza complications, Afluria can be used; however, pediatricians should discuss with the parents or
caregivers the benefits and risks of influenza vaccination with Afluria before administering this vaccine.
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� Appropriate resuscitative equip-
ment must be readily available.3

� The vaccine recipient should be ob-
served in the office for 30 minutes
after immunization, the standard
observation time for receiving im-
munotherapy.

Providers may consider use of ccIIV3
or RIV3 vaccines produced via non-egg-
based technologies for adults with egg
allergy in settings in which these vac-
cines are available and otherwise age
appropriate. Because there is no known
safe threshold for ovalbumin content in
vaccines, ccIIV3, which does contain
trace amounts of ovalbumin, should be
administered according to the guid-
ance for other IIVs (Fig 3). In contrast,
RIV3, which contains no ovalbumin,
may be administered to people with
egg allergy of any severity who are
18 through 49 years of age and do
not have other contraindications.

However, vaccination of individuals
with mild egg allergy should not be
delayed if RIV3 or ccIIV3 are not
available. Instead, any licensed, age-
appropriate IIV should be used.

VACCINE STORAGE AND
ADMINISTRATION

The AAP Storage and Handling Tip
Sheet provides resources for practi-
ces to develop comprehensive vac-
cine management protocols to keep
their vaccine supply safe during a
power failure or other disaster (www2.
aap.org/immunization/pediatricians/
pdf/DisasterPlanning.pdf). Any of the
influenza vaccines can be administered
at the same visit with all other rec-
ommended routine vaccines.

IM Vaccine

The IM formulation of IIV is shipped and
stored at 2°C to 8°C (35°F–46°F). It is

administered intramuscularly into the
anterolateral thigh of infants and young
children and into the deltoid muscle of
older children and adults. The volume
of vaccine is age dependent; infants and
toddlers 6 months through 35 months
of age should receive a dose of 0.25 mL,
and all people 3 years (36 months) and
older should receive 0.5 mL/dose.

ID Vaccine

The ID formulation of IIV is also shipped
and stored at 2°C to 8°C (35°F–46°F).
It is administered intradermally only
to people 18 through 64 years of age,
preferably over the deltoid muscle,
and only using the device included
in the vaccine package. Vaccine is
supplied in a single-dose, prefilled
microinjection system (0.1 mL) for
adults. The package insert should
be reviewed for full administration
details of this product.

TABLE 2 LAIV4 Compared With IIV3 and IIV4

Vaccine Characteristic LAIV4 IIV3 IIV4

Route of administration Intranasal spray IM or ID injectiona IM injectiona

Type of vaccine Live virus Killed virus Killed virus
Product Attenuated, cold-adapted Inactivated subvirion

or surface antigen
Inactivated subvirion

or surface antigen
No. of included virus strains 4 (2 influenza A,

2 influenza B)
3 (2 influenza A,

1 influenza B)
4 (2 influenza A,

2 influenza B)
Vaccine virus strains updated Annually Annually Annually
Frequency of administrationb Annually Annually Annually
Approved age groups All healthy people

aged 2–49 y
All people aged ≥6 mo

(ID 18–64 y)
All people

aged ≥6 mo
Interval between 2 doses in children 4 wk 4 wk 4 wk
Can be given to people with medical risk
factors for influenza-related complications?

No Yes Yes

Can be given to children with asthma or children
aged 2–4 y with wheezing in the previous year?

Noc Yes Yes

Can be simultaneously administered with other vaccines? Yesd Yesd Yesd

If not simultaneously administered, can be administered within
4 wk of another live vaccine?

No, prudent to
space 4 wk apart

Yes Yes

Can be administered within 4 wk of an inactivated vaccine? Yes Yes Yes

Data sources: American Academy of Pediatrics, Committee on Infectious Diseases. Recommendations for prevention and control of influenza in children, 2012–2013. Pediatrics. 2012;130
(4):780–792; Centers for Disease Control and Prevention. Prevention and control of influenza with vaccines: recommendations of the Advisory Committee on Immunization Practices
(ACIP)—United States, 2012–13 influenza season. MMWR Morb Mortal Wkly Rep. 2012;61(32):613–618; and Centers for Disease Control and Prevention. Prevention and control of influenza
with vaccines: interim recommendations of the Advisory Committee on Immunization Practices (ACIP), 2013. MMWR Morb Mortal Wkly Rep. 2013;62(18):356.
a The preferred site of IIV intramuscular injection for infants and young children is the anterolateral aspect of the thigh.
b See Fig 2 for decision algorithm to determine number of doses of seasonal influenza vaccine recommended for children during the 2013–2014 influenza season.
c LAIV4 is not recommended for children with a history of asthma. In the 2- through 4-year age group, there are children who have a history of wheezing with respiratory illnesses in whom
reactive airways disease is diagnosed and in whom asthma may later be diagnosed. Therefore, because of the potential for increased wheezing after immunization, children 2 through 4
years of age with recurrent wheezing or a wheezing episode in the previous 12 months should not receive LAIV4. When offering LAIV4 to children in this age group, a pediatrician should
screen those who might be at higher risk of asthma by asking the parents/guardians of 2-, 3-, and 4-year-olds (24- through 59-month-olds) the question: “In the previous 12 months, has
a health care professional ever told you that your child had wheezing?” If the parents answer yes to this question, LAIV4 is not recommended for these children.
d LAIV4 coadministration has been evaluated systematically only among children 12 to 15 months of age with measles-mumps-rubella and varicella vaccines. IIV coadministration has been
evaluated systematically only among adults with pneumococcal polysaccharide and zoster vaccines.
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Live-Attenuated (Intranasal)
Vaccine

The cold-adapted, temperature sensi-
tive LAIV formulation currently licensed
in the United States must be shipped
and stored at 2°C to 8°C (35°F–46°F)
and administered intranasally in a
prefilled, single-use sprayer containing
0.2 mL of vaccine. A removable dose-
divider clip is attached to the sprayer
to administer 0.1 mL separately into
each nostril. After administration of
any live-virus vaccine, at least 4 weeks
should pass before another live-virus
vaccine is administered.

CURRENT RECOMMENDATIONS

Seasonal influenza immunization is
recommended for all children 6

months and older. Healthy children
2 years and older can receive either
IIV or LAIV. Particular focus should
be on the administration of IIV for
all children and adolescents with
underlying medical conditions as-
sociated with an increased risk of
complications from influenza, in-
cluding the following:

� Asthma or other chronic pulmonary
diseases, including cystic fibrosis.

� Hemodynamically significant car-
diac disease.

� Immunosuppressive disorders or
therapy.

� HIV infection.

� Sickle cell anemia and other hemo-
globinopathies.

� Diseases that require long-term
aspirin therapy, including juvenile
idiopathic arthritis or Kawasaki
disease.

� Chronic renal dysfunction.

� Chronic metabolic disease, includ-
ing diabetes mellitus

� Any condition that can compro-
mise respiratory function or han-
dling of secretions or can increase
the risk of aspiration, such as neu-
rodevelopmental disorders, spinal
cord injuries, seizure disorders, or
neuromuscular abnormalities.

Although universal immunization for
all people 6 months and older is rec-
ommended for the 2013–2014 influ-
enza season, particular immunization

FIGURE 3
Precautions for administering IIV to presumed egg-allergic individuals. BP, blood pressure.
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efforts with either IIV or LAIV should
be made for the following groups to
prevent transmission of influenza to
those at risk, unless contraindicated:

� Household contacts and out-of-
home care providers of children
younger than 5 years of age and
at-risk children of all ages (healthy
contacts 2 through 49 years of age
can receive either IIV or LAIV).

� Any woman who is pregnant, is con-
sidering pregnancy, has recently de-
livered, or is breastfeeding during
the influenza season (IIV only). Stud-
ies have shown that infants born
to immunized women have better
influenza-related health outcomes.
However, according to Internet panel
surveys conducted by the CDC, only
47% of pregnant women reported
receiving an influenza vaccine during
the 2011–2012 season, even though
both pregnant women and their
infants are at higher risk of com-
plications. In addition, data from
some studies suggest that influ-
enza vaccination in pregnancy
may decrease the risk of preterm
birth as well as giving birth to
infants who are small for gesta-
tional age. Pregnant women can
safely receive the influenza vac-
cine during any trimester.

� Children and adolescents of Ameri-
can Indian/Alaskan Native heritage.

� HCP or health care volunteers. De-
spite the recent AAP recommendation
for mandatory influenza immuniza-
tion for all HCP,2 many HCP remain
unvaccinated. As of November 2012,
the CDC estimated that only 62.9% of
HCP received the seasonal influenza
vaccine. The AAP recommends man-
datory vaccination of HCP, because
they frequently come into contact
with patients at high risk of influenza
illness in their clinical settings.

� Close contacts of immunosuppres-
sed people.

CONTRAINDICATIONS AND
PRECAUTIONS

Minor illnesses, with or without fever,
are not contraindications to the use of
influenza vaccines, particularly among
children with mild upper respiratory
infection symptoms or allergic rhinitis.

Children Who Should Not Be
Vaccinated With IIV

� Infants younger than 6 months.

� Children who have a moderate-to-
severe febrile illness on the basis
of clinical judgment of the clinician.

Children Who Should Not Be
Vaccinated With LAIV

� Children younger than 2 years.

� Children who have a moderate-to-
severe febrile illness.

� Children with an amount of nasal
congestion that would notably im-
pede vaccine delivery.

� Children with chronic underlying
medical conditions, including met-
abolic disease, diabetes mellitus,
asthma, other chronic disorders
of the pulmonary or cardiovascu-
lar systems, renal dysfunction, or
hemoglobinopathies.

� Children 2 through 4 years of age
with a history of recurrent wheez-
ing or a medically attended wheez-
ing episode in the previous 12
months because of the potential
for increased wheezing after immu-
nization. In this age range, many
children have a history of wheezing
with respiratory tract illnesses and
are eventually diagnosed with
asthma. Therefore, when offering
LAIV to children 24 through 59
months of age, the pediatrician
should screen them by asking the
parent/guardian the question, “In
the previous 12 months, has a health
care professional ever told you that
your child had wheezing?” If a parent

answers yes to this question, LAIV is
not recommended for the child. IIV
would be recommended for the
child to whom LAIV is not given.

� Children who have received other
live-virus vaccines within the past
4 weeks; however, other live-virus
vaccines can be given on the same
day as LAIV.

� Children who have known or sus-
pected immunodeficiency disease or
who are receiving immunosuppres-
sive or immunomodulatory therapies.

� Children who are receiving aspirin
or other salicylates.

� Any woman who is pregnant or
considering pregnancy.

� Children with any condition that can
compromise respiratory function or
handling of secretions or can in-
crease the risk for aspiration, such
as neurodevelopmental disorders, spi-
nal cord injuries, seizure disorders, or
neuromuscular abnormalities.

� Children taking an influenza antivi-
ral medication should not receive
LAIV until 48 hours after stopping
the influenza antiviral therapy. If
a child recently received LAIV but
has an influenza illness for which
antiviral agents are appropriate,
the antiviral agents should be given.
Reimmunization may be indicated
because of the potential effects of
antiviral medications on LAIV repli-
cation and immunogenicity.

IIV is the vaccine of choice for anyone
in close contact with a subset of se-
verely immunocompromised people
(ie, individuals in a protected envi-
ronment). IIV is preferred over LAIV for
contacts of severely immunocompro-
mised people (ie, in a protected envi-
ronment) because of the theoretical
risk of infection in an immunocom-
promised contact of a LAIV-immunized
person. Available data indicate a low
risk of transmission of the virus in
both children and adults vaccinated
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with LAIV. HCP immunized with LAIV
may continue to work in most units of
a hospital, including the NICU and
general oncology wards, using stan-
dard infection-control techniques. As
a precautionarymeasure, people recently
vaccinated with LAIV should restrict
contact with severely immunocompro-
mised patients (eg, hematopoietic stem
cell transplant recipients during periods
that require a protected environment)
for 7 days after immunization, although
there have been no reports of LAIV
transmission from a vaccinated person
to an immunocompromised person. In
the theoretical scenario in which
symptomatic LAIV infection develops in
an immunocompromised host, oselta-
mivir or zanamivir could be prescribed
because LAIV strains are susceptible to
these antiviral medications.

SURVEILLANCE

Information about influenza surveil-
lance is available through the CDC Voice
Information System (influenza update,
888-232-3228) or at www.cdc.gov/flu/
index.htm. Although current influenza
season data on circulating strains do
not necessarily predict which and in
what proportion strains will circulate
in the subsequent season, it is in-
structive to be aware of 2012–2013 in-
fluenza surveillance data and use them
as a guide to empirical therapy until
current seasonal data are available
from the CDC. Information is posted
weekly on the CDC Web site (www.cdc.
gov/flu/weekly/fluactivity.htm).

VACCINE IMPLEMENTATION

These updated recommendations for
prevention and control of influenza in
children will have considerable oper-
ational and fiscal effects on pediatric
practice. Therefore, the AAP has devel-
oped implementation guidance on sup-
ply, payment, coding, and liability issues;
these documents can be found at www.
aapredbook.org/implementation.

In addition, the AAP’s Partnership for
Policy Implementation has developed
a series of definitions using accepted
health information technology stand-
ards to assist in the implementation
of this guideline in computer systems
and quality measurement efforts. This
document is available at www2.aap.
org/informatics/PPI.html.

USE OF ANTIVIRAL MEDICATIONS

Oseltamivir remains the antiviral drug
of choice for the management of in-
fluenza infections. Zanamivir is an ac-
ceptable alternative but is more difficult
to administer. Antiviral resistance can
emerge quickly from one season to the
next. If local or national influenza sur-
veillance data indicate a predominance
of a particular influenza strain with
known antiviral susceptibility profile,
then empirical treatment can be di-
rected toward that strain. For example,
among 2123 influenza A (H3N2) viruses
tested, 1 (0.05%) was found to be re-
sistant to oseltamivir alone and 1 (0.05%)
to both oseltamivir and zanamivir.
Among the 542 pH1N1 viruses tested for
resistance to oseltamivir, 2 (0.4%) were
resistant, and all of the 258 viruses
tested for resistance to zanamivir were
sensitive. In contrast, high levels of re-
sistance to amantadine and rimanta-
dine exist, so these drugs should not be
used in the upcoming season unless
resistance patterns change significantly.

� Current treatment guidelines for
antiviral medications (Table 3)
are applicable to both infants and
children with suspected influenza
when known virus strains are cir-
culating in the community or when
infants or children are confirmed
to have seasonal influenza.

� Oseltamivir is available in capsule
and oral-suspension formulations.
The commercially manufactured
liquid formulation has a concentra-
tion of 6 mg/mL. If the commercially
manufactured oral suspension is

not available, the capsule may be
opened and the contents mixed
with simple syrup or Oral-Sweet
SF (sugar-free) by retail pharma-
cies to a final concentration of 6
mg/mL (Table 3, footnote a).

� Continuous monitoring of the epi-
demiology, change in severity, and
resistance patterns of influenza
strains may lead to new guidance.

Treatment should be offered for the
following:

� Any child hospitalized with pre-
sumed influenza or with severe,
complicated, or progressive illness
attributable to influenza, regardless
of influenza immunization status.

� Influenza infection of any severity
in children at high risk of complica-
tions of influenza infection (Table 4).

Treatment should be considered for
the following:

� Any otherwise healthy child with
influenza infection for whom a de-
crease in duration of clinical symp-
toms is felt to be warranted by his
or her pediatrician; the greatest
impact on outcome will occur if
treatment can be initiated within
48 hours of illness onset.

Reviews of available studies by the
CDC, the World Health Organization,
and independent investigators have
consistently found that timely oselta-
mivir treatment can reduce the risks
of complications, including those re-
sulting in hospitalization and death.
Although a 2012 Cochrane review sug-
gested that oseltamivir may not be ef-
fective in preventing complications or
hospitalizations from influenza, its
authors correctly pointed out that the
data reviewed were not always com-
plete, were analyzed in a variety of
treated populations, and used a num-
ber of clinical trial designs. Regardless,
treatment with oseltamivir for children
with presumed serious, complicated, or
progressive disease, irrespective of
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influenza immunization status and/or even
if illness began > 48 hours before ad-
mission, continues to be recommended.
Earlier treatment provides optimal clini-
cal responses. However, treatment after
48 hours of symptoms in adults and
children with moderate-to-severe disease
or with progressive disease has been
shown to provide some benefit and
should be strongly considered.

Dosages for antiviral agents for both
treatment and chemoprophylaxis in
children can be found in Table 3 and
on the CDC Web site (http://www.cdc.
gov/flu/professionals/antivirals/index.
htm). Children younger than 2 years
are at an increased risk of hospitali-
zation and complications attributable
to influenza. The FDA recently licensed

oseltamivir down to 2 weeks of age.
Given its known safety profile, oseltami-
vir can be used to treat influenza in both
term and preterm infants from birth.

Clinical judgment (on the basis of un-
derlying conditions, disease severity,
time since symptom onset, and local
influenza activity) is an important fac-
tor in treatment decisions for pediatric
patients who present with influenza-like
illness. Antiviral treatment should be
started as soon as possible after illness
onset and should not be delayed while
waiting for a definitive influenza test
result. Currently available rapid antigen
tests have low sensitivity, particularly
for the pH1N1 virus strain, and should
not be used to exclude influenza in-
fection. Although negative results from

rapid antigen tests should not be used
to make treatment or infection-control
decisions, positive results are helpful
because they may reduce additional
testing to identify the cause of the child’s
influenza-like illness. Nucleic-acid-based
molecular diagnostic techniques (eg,
polymerase chain reaction–based) are
more widely available and have greater
sensitivity than antigen tests for in-
fluenza infection.

People with suspected influenza who
present with an uncomplicated febrile
illness typically do not require treatment
with antiviral medications unless they
are at higher risk of influenza compli-
cations (eg, children with chronic med-
ical conditions such as asthma, diabetes
mellitus, hemodynamically significant

TABLE 3 Recommended Dosage and Schedule of Influenza Antiviral Medications for Treatment and Chemoprophylaxis for the 2013–2014 Influenza
Season: United States

Medication Treatment (5 d) Chemoprophylaxis (10 d)

Oseltamivira

Adults 75 mg twice daily 75 mg once daily
Children ≥12 mo
≤15 kg (≤33 lb) 30 mg twice daily 30 mg once daily
>15–23 kg (33–51 lb) 45 mg twice daily 45 mg once daily
>23–40 kg (>51–88 lb) 60 mg twice daily 60 mg once daily
>40 kg (>88 lb) 75 mg twice daily 75 mg once daily

Infants 9 through 11 mob 3.5 mg/kg/dose twice daily 3.5 mg/kg/dose once per day
Term Infants 0 through 8 mob 3 mg/kg/dose twice dailyc 3 mg/kg/dose once daily for infants 3 through 8 mo;

not recommended for infants younger than 3 mo,
unless situation judged critical, because of limited
safety and efficacy data in this age group

Zanamivird

Adults 10 mg (two 5-mg inhalations)
twice daily

10 mg (two 5-mg inhalations) once daily

Children (≥7 y for treatment, ≥5 y
for chemoprophylaxis)

10 mg (two 5-mg inhalations)
twice daily

10 mg (two 5-mg inhalations) once daily

Sources: Centers for Disease Control and Prevention. Antiviral agents for the treatment and chemoprophylaxis of influenza: recommendations of the Advisory Committee on Immunization
Practices (ACIP). MMWR Recomm Rep. 2011;60(RR-1):1–24; Kimberlin DW, Acosta EP, Prichard MN, et al. National Institute of Allergy and Infectious Diseases Collaborative Antiviral Study
Group. Oseltamivir pharmacokinetics, dosing, and resistance among children aged <2 y with influenza. J Infect Dis. 2013;207(5):709–720.
a Oseltamivir is administered orally without regard to meals, although administration with meals may improve gastrointestinal tolerability. Oseltamivir is available as Tamiflu in 30-mg, 45-
mg, and 75-mg capsules and as a powder for oral suspension that is reconstituted to provide a final concentration of 6 mg/mL. For the 6-mg/mL suspension, a 30-mg dose is given with 5
mL of oral suspension, a 45-mg dose is given with 7.5 mL oral suspension; a 60-mg dose is given with 10 mL oral suspension, and a 75-mg dose is given with 12.5 mL oral suspension. If the
commercially manufactured oral suspension is not available, a suspension can be compounded by retail pharmacies (final concentration also 6 mg/mL), based on instructions on the
package label. In patients with renal insufficiency, the dose should be adjusted on the basis of creatinine clearance. For treatment of patients with creatinine clearance 10 to 30 mL/min:
75 mg once daily for 5 days. For chemoprophylaxis of patients with creatinine clearance 10 to 30 mL/min: 30 mg, once daily, for 10 days after exposure or 75 mg, once every other day, for
10 days after exposure (5 doses). See http://www.cdc.gov/flu/professionals/antivirals/antiviral-drug-resistance.htm.
b Approved by the FDA down to 2 weeks of age. Given its known safety profile, oseltamivir can be used to treat influenza in both term and preterm infants from birth.
c Oseltamivir dosing for preterm infants. The weight-based dosing recommendation for preterm infants is lower than for term infants. Preterm infants may have lower clearance of
oseltamivir because of immature renal function, and doses recommended for full-term infants may lead to high drug concentrations in this age group. Limited data from the National
Institute of Allergy and Infectious Diseases Collaborative Antiviral Study Group provide the basis for dosing preterm infants using their postmenstrual age (gestational age + chronological
age): 1.0 mg/kg/dose, orally, twice daily, for those <38 weeks’ postmenstrual age; 1.5 mg/kg/dose, orally, twice daily, for those 38 through 40 weeks’ postmenstrual age; 3.0 mg/kg/dose,
orally, twice daily, for those >40 weeks’ postmenstrual age.
d Zanamivir is administered by inhalation using a proprietary “Diskhaler” device distributed together with the medication. Zanamivir is a dry powder, not an aerosol, and should not be
administered using nebulizers, ventilators, or other devices typically used for administering medications in aerosolized solutions. Zanamivir is not recommended for people with chronic
respiratory diseases, such as asthma or chronic obstructive pulmonary disease, which increase the risk of bronchospasm.
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cardiac disease, immunosuppression, or
neurologic and neurodevelopmental dis-
orders), especially in situations with
limited antiviral medication availability.
Should there be a shortage of antiviral
medications, local public health au-
thorities will provide additional guid-
ance about testing and treatment.

Randomized placebo-controlled studies
showed that oseltamivir and zanamivir
were efficacious when administered as
chemoprophylaxis to household con-
tacts after a family member had labo-
ratory confirmed influenza. During the
2009 pandemic, the emergence of
oseltamivir resistance was observed
among people receiving postexposure
prophylaxis. Decisions on whether to
administer antiviral agents for che-
moprophylaxis should take into account
the exposed person’s risk of influenza
complications, vaccination status, the
type and duration of contact, recom-
mendations from local or public health
authorities, and clinical judgment. Opti-
mally, postexposure chemoprophylaxis
should only be used when antiviral
agents can be started within 48 hours
of exposure. Early treatment of high-
risk patients without waiting for labo-
ratory confirmation is an alternative
strategy.

Although immunization is the preferred
approach to prevention of infection,

chemoprophylaxis during an influenza
outbreak, as defined by the CDC, is
recommended:

� For children at high risk of compli-
cations from influenza for whom
influenza vaccine is contraindi-
cated.

� For children at high risk during the
2 weeks after influenza immuniza-
tion.

� For family members or HCP who
are unimmunized and are likely
to have ongoing, close exposure to

� unimmunized children at high
risk; or

� unimmunized infants and tod-
dlers who are younger than
24 months.

� For control of influenza outbreaks
for unimmunized staff and chil-
dren in a closed institutional set-
ting with children at high risk (eg,
extended-care facilities).

� As a supplement to immunization
among children at high risk, in-
cluding children who are immuno-
compromised and may not
respond to vaccine.

� As postexposure prophylaxis for
family members and close con-
tacts of an infected person if those
people are at high risk of compli-
cations from influenza.

� For children at high risk and their
family members and close con-
tacts, as well as HCP, when circu-
lating strains of influenza virus in
the community are not matched
with seasonal influenza vaccine
strains, on the basis of current
data from the CDC and local health
departments.

These recommendations apply to rou-
tine circumstances, but it should be
noted that guidance may change on the
basis of updated recommendations
from the CDC in concert with antiviral
availability, local resources, clinical
judgment, recommendations from local
or public health authorities, risk of
influenza complications, type and du-
ration of exposure contact, and change
in epidemiology or severity of influenza.
Chemoprophylaxis is not recommended
for infants younger than 3 months,
unless the situation is judged critical,
because of limited safety and efficacy
data in this age group.

Chemoprophylaxis should not be
considered a substitute for immu-
nization.

Influenza vaccine should always be
offered when not contraindicated, even
when influenza virus is circulating in
the community. Antiviral medications
currently licensed are important ad-
juncts to influenza immunization for
control and prevention of influenza
disease, but there are toxicities asso-
ciated with antiviral agents, and in-
discriminate use might limit availability.
Pediatricians should inform recipients
of antiviral chemoprophylaxis that risk
of influenza is lowered but remains
while taking the medication, and sus-
ceptibility to influenza returns when
medication is discontinued. For rec-
ommendations about treatment and
chemoprophylaxis against influenza,
see Table 3. Updates will be available at
www.aapredbook.org/flu and http://www.
cdc.gov/flu/professionals/antivirals/index.
htm.

TABLE 4 People at Higher Risk of Influenza Complications Recommended for Antiviral Treatment
of Suspected or Confirmed Influenza

Children <2 y
Adults ≥65 y
People with chronic pulmonary (including asthma), cardiovascular (except hypertension alone), renal,

hepatic, hematologic (including sickle cell disease), or metabolic disorders (including diabetes mellitus)
or neurologic and neurodevelopment conditions (including disorders of the brain, spinal cord,
peripheral nerve, and muscle such as cerebral palsy, epilepsy [seizure disorders], stroke, intellectual
disability [mental retardation], moderate to severe developmental delay, muscular dystrophy, or spinal
cord injury)

People with immunosuppression, including that caused by medications or by HIV infection
Women who are pregnant or postpartum (within 2 wk after delivery)
People <19 y who are receiving long-term aspirin therapy
American Indian/Alaska Native people
People who are morbidly obese (ie, BMI ≥40)
Residents of nursing homes and other chronic-care facilities

Source: Centers for Disease Control and Prevention. Antiviral agents for the treatment and chemoprophylaxis of influenza:
recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR Recomm Rep. 2011;60(RR-1):1–24
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FUTURE NEEDS

Currently, within the approved indica-
tions and recommendations, no pref-
erential recommendation is made for
any type or brand of influenza vaccine
over another. This is partly because the
supply of newer vaccines may be lim-
ited during the 2013–2014 season.
Moreover, postmarketing safety and
vaccine effectiveness data are not yet
available, prohibiting a full risk-benefit
analysis of newer versus previously
available products. However, such
analyses will be performed as the data
become available and, in the future,
specific vaccines may be preferentially
recommended for particular groups.

A large body of evidence indicates that
even children with severe (anaphylac-
tic) allergic reactions to the ingestion
of eggs tolerate IIV in a single, age-
appropriate dose. Examination of Vac-
cine Adverse Event Reporting System
data after new Advisory Committee
on Immunization Practices guidelines
recommending influenza vaccine for
egg-allergic recipients indicated no
disproportionate reporting of allergy or
anaphylaxis. Studies are also underway
examining the safety of LAIV in egg-
allergic recipients. If, as expected, ad-
ditional safety monitoring continues to
show no increased risk for anaphylactic
reactions in egg-allergic recipients of
influenza vaccine, special precautions
regarding allergy referral and waiting
periods after administration to egg-
allergic recipients beyond those rec-
ommended for any vaccine may no
longer be recommended.

Efforts should be made to create ade-
quate outreach and infrastructure to
ensure an optimal distribution of vac-
cine so that more people are immu-
nized. Pediatricians should also become
more involved in pandemic prepared-
ness or disaster planning efforts. A bi-
directional partner dialogue between
pediatricians and public health decision
makers ensures that children’s issues

are addressed during the initial state,
regional, and local plan development
stages. Further information concerning
disaster preparedness can be found at
www.aap.org/en-us/advocacy-and-policy/
aap-health-initiatives/children-and-
disasters/Pages/Pediatric-Preparedness-
Resource-Kit.aspx.

Health care for children should be
provided in the child’s medical home.
However, medical homes may have
limited capacity to accommodate all
patients (and their families) seeking
influenza immunization. Because of the
increased demand for immunization
during each influenza season, the AAP
and the CDC recommend vaccine ad-
ministration at any visit to the medical
home during influenza season when it
is not contraindicated, at specially
arranged “vaccine-only” sessions, and
through cooperation with community
sites, schools, and child care centers to
provide influenza vaccine. If alternate
venues are used, including pharmacies
and other retail-based clinics, a system
of patient record transfer is beneficial
to ensuring maintenance of accurate
immunization records. Immunization in-
formation systems should be used
whenever available. The use of 2-
dimensional barcodes may help facil-
itate more efficient and accurate
documentation of vaccine administra-
tion. Multiple barriers appear to have an
impact on influenza vaccination cover-
age for children in foster care, refugee
and immigrant children, and homeless
children. Access to care issues, lack of
immunization records, and questions
regarding who can provide consent may
be addressed by linking children with
a medical home, using all health care
encounters as vaccination opportunities,
and more consistently using immuniza-
tion registry data.

Cost-effectiveness and logistic feasi-
bility of vaccinating everyone continue
to be concerns. With universal immu-
nization, particular attention is being

paid to vaccine supply, distribution,
implementation, and financing. Potential
benefits of more widespread childhood
immunization among recipients, their
contacts, and the community include
fewer influenza cases, fewer outpatient
visits and hospitalizations for influenza
infection, and a decrease in the use of
antimicrobial agents, absenteeism from
school, and lost parent work time. To
optimally administer antiviral therapy
in hospitalized patients with influenza
who cannot tolerate oral or inhaled
antiviral agents, FDA-approved intrave-
nous neuraminidase inhibitors for chil-
dren also are needed.

Continued evaluation of the safety, im-
munogenicity, and effectiveness of in-
fluenza vaccine, especially for children
younger than 2 years, is important. The
potential role of previous influenza
vaccination on overall vaccine effec-
tiveness by virus strain and subject age
in preventing outpatient medical visits,
hospitalizations, and deaths continues
to be explored. There is also a need for
more systematic health services re-
search on influenza vaccine uptake and
refusal as well as identification of
methods to enhance uptake. In addition,
development of a safe, immunogenic
vaccine for infants younger than 6
months is essential. Until such a vac-
cine is available for infants younger
than 6 months, vaccination of their
mothers while pregnant is the best way
to protect them. Breastfeeding is also
recommended to protect against in-
fluenza viruses by activating innate
antiviral mechanisms, specifically type
1 interferons, in the host. Mandatory
annual influenza immunization of all
HCP has been implemented success-
fully at an increasing number of pedi-
atric institutions. Future efforts should
include broader implementation of
mandatory immunization programs.
Optimal prevention of influenza in the
health care setting depends on the
vaccination of at least 90% of HCP.
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Additional studies are needed to in-
vestigate the extent of offering to im-
munize parents and adult child care
providers in the pediatric office setting;
the level of family contact satisfaction
with this practice; how practices handle
the logistic, liability, legal, and financial
barriers that limit or complicate this
service; and, most important, how this
practice will affect disease rates in
children and adults. In addition, adju-
vants have been shown to enhance
immune responses to influenza vac-
cines, but certain adjuvants have been
associated with the development of
narcolepsy in some studies. Additional
studies on the effectiveness and safety
of influenza vaccines containing adju-
vants are needed. Finally, as mentioned
earlier, efforts to improve the vaccine-
development process to allow for
a shorter interval between identifica-
tion of vaccine strains and vaccine
production continue.
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POLICY STATEMENT

Recommended Childhood and Adolescent
Immunization Schedule—United States, 2014

The 2014 recommended childhood and adolescent immunization
schedules have been approved by the American Academy of Pediatrics,
the Advisory Committee on Immunization Practices of the Centers for
Disease Control and Prevention, the American Academy of Family
Physicians, and the American College of Obstetricians and Gynecologists.
The 2014 format is similar to last year and includes a single schedule for
persons 0 through 18 years of age (Fig 1). The yellow bars indicate the
recommended age range for all children and contain a notation in-
dicating the recommended dose number by age. The green bars in-
dicate the recommended catch-up age. The purple bars designate the
range for immunization for certain groups at high risk. The combined
green and purple bar indicates the recommended age when hepatitis A
vaccine catch-up is recommended. The white boxes show the ages
when a vaccine is not recommended routinely. The catch-up schedule
offers recommendations for children and adolescents who start late or
are >1 month behind (Fig 2).

Footnotes contain recommendations for routine vaccination, for catch-
up vaccination, and for vaccination of children and adolescents with
high-risk conditions or in special circumstances. Numerous changes
have been made to improve the clarity and readability of the footnotes.
A parent-friendly vaccine schedule for children and adolescents is
available at http://www.cdc.gov/vaccines/schedules/index.html. An adult
immunization schedule also is published in February of each year and is
available at www.cdc.gov/vaccines. These schedules are revised annually
to reflect current recommendations for the use of vaccines licensed by
the US Food and Drug Administration and include the following specific
changes from last year:

� Both generic names and trade names are referenced in the title of
each vaccine footnote; thereafter, only the trade name is used, as
in the rotavirus footnote.

� The Tdap footnote includes information on vaccination of persons
7 years and older with a single lifetime dose of Tdap, except for
pregnant adolescents, who should be vaccinated with each preg-
nancy. For pregnant adolescents, administration is preferred dur-
ing week 27 through week 36 of gestation, regardless of time since
previous Td or Tdap.

� The Haemophilus influenzae type b footnote clarifies vaccination of
children 12 through 59 months of age who are at increased risk
because of incomplete vaccination, asplenia, HIV infection, receipt
of hematopoietic stem cell transplant, or receipt of chemotherapy
or radiation treatment.

COMMITTEE ON INFECTIOUS DISEASES

This document is copyrighted and is property of the American
Academy of Pediatrics and its Board of Directors. All authors
have filed conflict of interest statements with the American
Academy of Pediatrics. Any conflicts have been resolved through
a process approved by the Board of Directors. The American
Academy of Pediatrics has neither solicited nor accepted any
commercial involvement in the development of the content of
this publication.

The guidance in this statement does not indicate an exclusive
course of treatment or serve as a standard of medical care.
Variations, taking into account individual circumstances, may be
appropriate.

All policy statements from the American Academy of Pediatrics
automatically expire 5 years after publication unless reaffirmed,
revised, or retired at or before that time.

www.pediatrics.org/cgi/doi/10.1542/peds.2013-3965

doi:10.1542/peds.2013-3965

Accepted for publication Dec 4, 2013

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).

Copyright © 2014 by the American Academy of Pediatrics

PEDIATRICS Volume 133, Number 2, February 2014 357

FROM THE AMERICAN ACADEMY OF PEDIATRICS

Organizational Principles to Guide and Define the Child
Health Care System and/or Improve the Health of all Children

 at Amer Acad of Pediatrics on February 3, 2014pediatrics.aappublications.orgDownloaded from 

http://www.cdc.gov/vaccines/schedules/index.html
http://www.cdc.gov/vaccines
http://www.pediatrics.org/cgi/doi/10.1542/peds.2013-3965


920 SECTION 4/2013 POLICIES

� The pneumococcal vaccine footnote
itemizes recommendations for PCV13
and PPSV23 use in children and ado-
lescents at increased risk on the ba-
sis of age and degree of risk.

� The influenza vaccine footnote de-
scribes vaccine dosing for children
6 months through 8 years of age
and for those 9 years of age and
older for the 2013–2014 season.

� The hepatitis A vaccine footnote
includes the list of persons at in-
creased risk of hepatitis A disease.

� The HPV footnote clarifies the
intervals between vaccine doses.

� The meningococcal footnote includes
guidance for use of Menveo (Novartis,
Cambridge, MA) starting at 2 months
of age for certain persons at in-
creased risk. Clarification is added
regarding immunization of children
with sickle cell disease or persistent
complement component deficiency,
travelers to areas where meningo-
coccal disease is hyperendemic/
epidemic, and children at risk dur-
ing a community outbreak. Catch-
up recommendations for persons
at high risk are addressed.

Clinically significant adverse events
that follow immunization should be
reported to the Vaccine Adverse Event
Reporting System (VAERS). Guidance

about how to obtain and complete a
VAERS form can be obtained at www.
vaers.hhs.gov or by calling 800-822-
7967. Additional information can be
found in the Red Book and at Red
Book Online (http://aapredbook.aap-
publications.org/). Statements from
the Advisory Committee on Immuni-
zation Practices of the Centers for
Disease Control and Prevention that
contain details of recommendations
for individual vaccines, including rec-
ommendations for children with high-
risk conditions, are available at www.
cdc.gov/vaccines/pubs/ACIP-list.htm.
Information on new vaccine releases,
vaccine supplies, and interim recom-
mendations resulting from vaccine
shortages and statements on specific
vaccines can be found at www.aap-
redbook.org/news/vaccstatus.shtml
and www.cdc.gov/vaccines/pubs/ACIP-
list.htm.
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POLICY STATEMENT

Respiratory Support in Preterm Infants at Birth

abstract
Current practice guidelines recommend administration of surfactant
at or soon after birth in preterm infants with respiratory distress syn-
drome. However, recent multicenter randomized controlled trials indi-
cate that early use of continuous positive airway pressure with
subsequent selective surfactant administration in extremely preterm
infants results in lower rates of bronchopulmonary dysplasia/death
when compared with treatment with prophylactic or early surfactant
therapy. Continuous positive airway pressure started at or soon after
birth with subsequent selective surfactant administration may be con-
sidered as an alternative to routine intubation with prophylactic or
early surfactant administration in preterm infants. Pediatrics
2014;133:171–174

BACKGROUND

Current practice guidelines in neonatology recommend adminis-
tration of surfactant at or soon after birth in preterm infants with
respiratory distress syndrome (RDS).1 However, recent multicenter
randomized controlled trials indicate that nasal continuous positive
airway pressure (CPAP) may be an effective alternative to pro-
phylactic or early surfactant administration.2–8 Respiratory support
is being achieved more frequently with CPAP and other less invasive
approaches, such as the technique of intubation, surfactant, and extu-
bation (INSURE).9

Experimental evidence documents that mechanical ventilation, par-
ticularly in the presence of surfactant deficiency, results in lung injury.
Early randomized clinical trials demonstrated that surfactant ad-
ministration in infants with established RDS decreased mortality,
bronchopulmonary dysplasia (BPD), and pneumothorax.10 Subsequent
trials indicated that early selective administration of surfactant
results in fewer pneumothoraces, less pulmonary interstitial em-
physema, less BPD, and lower mortality compared with delayed se-
lective surfactant therapy.11 Trials of prophylactic administration of
surfactant demonstrated decreased air leaks and mortality compared
with selective surfactant therapy.12 However, infants enrolled in these
trials did not consistently receive early CPAP, an alternative therapy
for the maintenance of functional residual capacity. Furthermore,
control infants were intubated and mechanically ventilated without
exogenous surfactant.

COMMITTEE ON FETUS AND NEWBORN

KEY WORDS
respiratory distress syndrome, preterm infant, neonate,
surfactant, continuous positive airway pressure,
bronchopulmonary dysplasia

ABBREVIATIONS
BPD—bronchopulmonary dysplasia
CI—confidence interval
CPAP—continuous positive airway pressure
INSURE—intubation, surfactant, and extubation
RDS—respiratory distress syndrome
RR—relative risk
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The INSURE strategy also resulted in
fewer air leaks and shorter duration of
ventilation when compared with later
selective surfactant administration
with continued ventilation. However,
oxygen need and survival at 36 weeks’
postmenstrual age or longer-term
outcomes were not assessed in
these trials.13 It is also worth noting
that the INSURE studies did not con-
sistently use early CPAP in the control
group. In fact, a recent large trial not
included in this meta-analysis did not
show a benefit of the INSURE strategy
when compared with early CPAP.7 The
INSURE strategy may be more effica-
cious if an infant can be rapidly
extubated. Studies in baboons have
demonstrated an increase in the se-
verity of pulmonary injury when
extubation to CPAP is delayed, thus
reducing the benefits of surfactant
administration.14 Decisions on extu-
bation may have to be individualized,
because some critically ill infants may
not benefit from rapid extubation.
Further research is needed to test the
potential benefits of the INSURE strat-
egy on important long-term outcomes.
However, rapid extubation after sur-
factant administration may not be
achievable or desirable in the most
immature infants, and decisions to
extubate should be individualized.

CPAP can be delivered by several
noninvasive techniques such as nasal
prongs, nasopharyngeal tube, or mask
by using a water-bubbling system
(bubble CPAP) or a ventilator. Although
physician preference for bubble or
ventilator CPAP is common, physiologic
and clinical studies have been in-
conclusive. It is feasible to provide
noninvasive nasal CPAP starting in the
delivery room, even in extremely pre-
term infants (24–27 weeks’ gestation),
but the most immature infants had
the highest risk of failure.6 Non-
invasive modes of ventilation, such as
nasal intermittent ventilation, do not

appear to provide further benefits
compared with CPAP.15

RANDOMIZED CONTROLLED TRIALS
OF NASAL CPAP STARTING AT
BIRTH

Recently published large, multicenter
randomized controlled trials of pro-
phylactic or early CPAP have enrolled
very immature infants, a group that, in
previous trials, benefited from sur-
factant treatment. The COIN (CPAP or
INtubation) Trial of the Australasian
Trial Network compared the effective-
ness of nasal CPAP (8 cm of water
pressure) to intubation and mechani-
cal ventilation in preterm infants who
were breathing spontaneously at 5
minutes after birth.4 There was
a trend for a lower rate of death or
BPD in infants who received CPAP and
used fewer corticosteroids post-
natally. The mean duration of ventila-
tion was shorter in the CPAP group
(3 days in the CPAP group and 4 days
in the ventilator group). However, the
CPAP group had a higher rate of
pneumothorax than the ventilator
group (9% vs 3%; P < .001). Although
surfactant therapy was not required
for intubated infants, three-quarters
of the intubation cohort received
surfactant. Similarly, 46% of infants in
the CPAP group required ventilator
support, and 50% received surfactant.
Therefore, the comparison was be-
tween early CPAP (with 50% of infants
ultimately receiving surfactant) and
intubation and ventilation, mostly but
not always with surfactant adminis-
tration.

The largest CPAP trial (N = 1310), the
Surfactant Positive Pressure and
Pulse Oximetry Randomized Trial
(SUPPORT) conducted by the Eunice
Kennedy Shriver National Institutes of
Health and Human Development Neo-
natal Research Network investigators,
was designed to evaluate nasal CPAP
started immediately after birth by

using a limited-ventilation strategy
compared with prophylactic surfactant
therapy and ventilator support started
within 60 minutes after birth by using
a limited ventilation strategy in infants
born at 24 to 27 weeks’ gestation.5 This
trial used prospectively defined criteria
for intubation and extubation. The rate
of death or BPD in the CPAP group
was 48% compared with 51% in the
surfactant group (relative risk [RR]:
0.91; 95% confidence interval [CI]:
0.83–1.01; P = .07). Among infants
born at 24 and 25 weeks’ gestation,
the death rate was lower in the CPAP
group than in the surfactant group
(20% vs 29%; RR: 0.68; 95% CI: 0.5–
0.92; P = .01). Two-thirds of the infants
in the CPAP group ultimately received
surfactant. In addition, duration of
mechanical ventilation was shorter
(25 vs 28 days), and use of postnatal
corticosteroid therapy was reduced in
the CPAP group (7% vs 13%). The rate
of air leaks did not differ between the
groups, and there were no adverse
effects of the CPAP strategy despite
a reduction in the use of surfactant.
This trial demonstrated that nasal
CPAP started immediately after birth
is an effective and safe alternative to
prophylactic or early surfactant ad-
ministration and may be superior. A
follow-up study at 18 to 22 months’
corrected age showed that death or
neurodevelopmental impairment oc-
curred in 28% of the infants in the
CPAP group compared with 30% of
those in the surfactant/ventilation
group (RR: 0.93; 95% CI: 0.78–1.10;
P = .38).16 CPAP and the limited-
ventilation strategy, rather than in-
tubation and surfactant, resulted in
less respiratory morbidity by 18 to 22
months’ corrected age.17

The Vermont Oxford Network Delivery
Room Management Trial randomly
assigned infants born at 26 to 29
weeks’ gestation to 1 of 3 treatment
groups: prophylactic surfactant and
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continued ventilation, prophylactic sur-
factant and extubation to CPAP, or CPAP
(without surfactant).7 There were no
statistically significant differences be-
tween the 3 groups, but when com-
pared with the prophylactic surfactant
group, the RR of BPD or death was 0.83
(95% CI: 0.64–1.09) for the CPAP group
and 0.78 (95% CI: 0.59–1.03) for the IN-
SURE group.

Other trials have compared early CPAP
with prophylactic or early surfactant
administration. The CURPAP2 and
Colombian Network3 trials did not
demonstrate a difference in the rate
of BPD between the 2 treatment
strategies. Moreover, in the Colum-
bian Network trial,3 infants randomly
assigned to prophylactic CPAP had
a higher risk of pneumothorax (9%)
than infants randomly assigned to
INSURE (2%). Infants in the South
American Neocosur Network trial
were randomly assigned to early
CPAP (with rescue using an INSURE
strategy) or oxygen hood (with res-
cue using mechanical ventilation).8

The early CPAP strategy (and selec-
tive of INSURE, if needed) reduced the
need for mechanical ventilation and
surfactant.

Standard but diverse CPAP systems
have been used in these and other
large randomized controlled trials
reviewed, including bubble CPAP and
ventilator CPAP. A detailed description
of the practical aspects of using CPAP
systems are beyond the scope of this
statement but are available in the
published literature.18,19

Preterm infants are frequently born
precipitously in hospitals without the
capability of CPAP. CPAP can be provided
with a bag and mask or other compa-
rable devices in these circumstances.
However, special expertise is necessary
because CPAP may not be easy to use
without specific training. Safe transport
before delivery may be preferable
depending on clinical circumstances.

Thus, care should be individualized on
the basis of the capabilities of health
workers in addition to the patient’s
condition.

A meta-analysis of prophylactic sur-
factant versus prophylactic stabiliza-
tion with CPAPand subsequent selective
surfactant administration in preterm
infants showed that prophylactic ad-
ministration of surfactant compared
with stabilization with CPAP and selec-
tive surfactant administration was as-
sociated with a higher risk of death or
BPD (RR: 1.12; 95% CI: 1.02–1.24; P <
.05).11 The previously reported benefits
of prophylactic surfactant could no
longer be demonstrated.

It is notable that infants as immature
as 24 weeks’ gestational age were
enrolled in many of the trials. In
a subgroup analysis in the SUPPORT
trial, the most immature infants (born
at 24 and 25 weeks’ gestation)
benefited the most from the CPAP
strategy. Many extremely preterm
infants can be managed with CPAP
only; early application of nasal CPAP
(without surfactant administration)
was successful in 50% of infants
weighing ≤750 g at birth in 1 retro-
spective review.20

Surfactant administration can be ex-
pensive, particularly in low-resource
settings. Additionally, intubation and
mechanical ventilation may not be
possible or desirable in institutions
with limited resources. CPAP provides
an alternative for early respiratory
support in resource-limited settings.
Emerging evidence indicates that early
CPAP is an effective strategy for re-
spiratory support in extremely pre-
term infants, including very immature
infants. CPAP appears to be at least as
safe and effective as early surfactant
therapy with mechanical ventilation.9

CONCLUSIONS

1. Based on a meta-analysis of pro-
phylactic surfactant versus CPAP

as well as on other trials of more
selective early use of surfactant
versus CPAP not included in the
meta-analysis, the early use of
CPAP with subsequent selective
surfactant administration in ex-
tremely preterm infants results
in lower rates of BPD/death when
compared with treatment with
prophylactic or early surfactant
therapy (Level of Evidence: 1).

2. Preterm infants treated with early
CPAP alone are not at increased risk
of adverse outcomes if treatment
with surfactant is delayed or not
given (Level of Evidence: 1).

3. Early initiation of CPAP may lead
to a reduction in duration of me-
chanical ventilation and postnatal
corticosteroid therapy (Level of
Evidence: 1).

4. Infants with RDS may vary mark-
edly in the severity of the respira-
tory disease, maturity, and presence
of other complications, and thus it is
necessary to individualize patient
care. Care for these infants is pro-
vided in a variety of care settings,
and thus the capabilities of the
health care team need to be consid-
ered.

RECOMMENDATION

1. Using CPAP immediately after birth
with subsequent selective surfac-
tant administration may be con-
sidered as an alternative to
routine intubation with prophy-
lactic or early surfactant admin-
istration in preterm infants (Level
of Evidence: 1, Strong Recommen-
dation).21 If it is likely that respi-
ratory support with a ventilator
will be needed, early administra-
tion of surfactant followed by
rapid extubation is preferable
to prolonged ventilation (Level of
Evidence: 1, Strong Recommenda-
tion).21
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Returning to Learning Following a Concussion

abstract
Following a concussion, it is common for children and adolescents to
experience difficulties in the school setting. Cognitive difficulties, such
as learning new tasks or remembering previously learned material,
may pose challenges in the classroom. The school environment may also
increase symptoms with exposure to bright lights and screens or noisy
cafeterias and hallways. Unfortunately, because most children and ado-
lescents look physically normal after a concussion, school officials often
fail to recognize the need for academic or environmental adjustments.
Appropriate guidance and recommendations from the pediatrician
may ease the transition back to the school environment and facilitate
the recovery of the child or adolescent. This report serves to provide
a better understanding of possible factors that may contribute to diffi-
culties in a school environment after a concussion and serves as a frame-
work for the medical home, the educational home, and the family home to
guide the student to a successful and safe return to learning. Pediatrics
2013;132:948–957

DEFINITIONS

� Individualized education plan (IEP): a formalized educational plan
protected under the Individuals with Disabilities Education Act
(IDEA; Pub L No. 101-476, 1990), known commonly as special edu-
cation, that provides for classification or coding of a student under
1 of 13 federally designated categories and allowances for modi-
fication of regular education without penalty to the student.

� 504 plan: under Section 504 of the Rehabilitation Act (Pub L No.
93-112, 1973) and the Americans with Disabilities Act (Pub L No.
101-336, 1990), provides for a student who is not eligible for special
education under an IEP but who requires accommodations in reg-
ular education on the basis of bona fide medical need, as docu-
mented by a physician and validation by the educational home.

� Individualized health care plan: a written document created by
a school nurse on the basis of information provided by the stu-
dent’s pediatrician to document specific health care needs in the
school setting with a plan for addressing each documented need.

� Family Educational Rights and Privacy Act (FERPA): a federal law
established in 1974 (Pub L No. 93-380) that protects the privacy of
students’ “education records,” including school health records,
and applies to educational agencies and institutions that receive
funds under any program administered by the US Department of
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Education. Schools require FERPA
permission from parents to release
any information to any entity, in-
cluding physicians. FERPA does not
cover requirements of the Health In-
surance Portability and Accountabil-
ity Act (HIPAA). Other details can be
found at: http://www.ed.gov/policy/
gen/guid/fpco/index.html.

� Health Insurance Portability and Ac-
countability Act (HIPAA): the Privacy
Rule of HIPAA (Pub L No. 104-191,
1996) requires “covered entities,” in-
cluding physicians, to protect indi-
viduals’ health records and other
identifiable health information with
appropriate safeguards to protect
privacy and sets limits and condi-
tions on the uses and disclosures
that may be made of such informa-
tion without patient authorization.
HIPAA covers FERPA requirements.
More information is available at
http://www.hhs.gov/ocr/privacy.

� Child Find: Child Find is a continuous
process of public awareness activi-
ties, screening, and evaluation de-
signed to locate, identify, and refer
as early as possible all young chil-
dren with disabilities and their
families who are in need of Early
Intervention Program (Part C) or
Preschool Special Education (Part
B/619) services of the IDEA.

INTRODUCTION

Much attention has been paid to con-
cussions in children and adolescents,
particularly concussions resulting from
sports. The majority of the focus on
concussions has been centered on di-
agnosis, education of key stakeholders
regarding the problem, and the timing
of safe return to play (that is, to sports
and other physical activity). Unfortu-
nately, little attention has been given to
academics and learning and how a
concussion may affect the young student
learner. Developing appropriate guidance
and evidence-based recommendations

for a “return to learn” (RTL) for a student
following a concussion is a challenge,
given the limited research that exists in
this area of concussion and its man-
agement. Because of this shortage of
research, the guidance provided in this
clinical report is based primarily on ex-
pert opinion and adapted from a pro-
gram developed in Colorado to address
the issue of RTL.1 Data are currently in-
sufficient to advocate the ideal way to
manage the RTL in the pediatric pop-
ulation.

Pediatricians report that inadequate
training on concussion management is
among the most significant barriers to
effectively counseling patients on re-
turning to school following a concus-
sion.2 There are many published
statements that discuss the importance
of “cognitive rest” following a concus-
sion.3–5 Cognitive rest refers to avoiding
potential cognitive stressors, such as
texting, video games, TV exposure, and
schoolwork, as examples. However, to
date, there is no research documenting
the benefits or harm of these methods
in either the prolongation of symptoms
or the ultimate outcome for the student
following a concussion. Given the dis-
ruptive nature that concussion symp-
toms may pose for the student and his
or her family, adding additional re-
strictions that may not be needed has
the potential to create further emo-
tional stress during the recovery. This
calls for an individualized approach
for the student when a pediatrician is
making recommendations for cognitive
rest and the student’s RTL in the school
setting.

BACKGROUND

With an estimated 1.7 million traumatic
brain injuries occurring annually, many
of them concussions, the need for
specific recommendations for return-
ing a student to learning after concus-
sion is necessary.6 Given that students
typically appear well physically after

a concussion, it may be difficult for
educators, school administrators, and
peers of the student to fully understand
the extent of deficits experienced by
a student with a concussion. This lack of
outward physical appearance of illness
may also make it difficult for school
officials to accept the need for adjust-
ments for a student with a concussion.

Cognitive difficulties following a concus-
sion have long been recognized and
can clearly affect a student’s learning
capabilities. With recent increased atten-
tion to concussions, more focus has been
placed on appropriate management for
this specific injury. Neurocognitive test-
ing, particularly the commercially avail-
able computerized versions, and its use
after concussion has become more
widespread, but the focus has been
primarily on sports-related concus-
sions. Although these neurocognitive
tests may be helpful as a tool in
assessing a student after a concussion,
they have not been applied systemati-
cally to determine when and how
a student is ready to take on the typical
cognitive demands in a school setting.

Although a concussion can have obvi-
ous direct effects on learning, there is
also increasing evidence that using a
concussed brain to learn may worsen
concussion symptoms and perhaps
even prolong recovery.7,8 Increasing
cognitive activities are hypothesized
to add additional stress to an energy-
deprived brain, which may worsen
symptoms. The goal during concus-
sion recovery is to avoid overexerting
the brain to the level of worsening or
reproducing symptoms. Determining
the appropriate balance between how
much cognitive exertion and rest is
needed is the hallmark of the man-
agement plan during cognitive recovery.

There is insufficient research on the
role of cognitive rest, although recent
research suggests benefit to the con-
cept of cognitive rest both early and
late in the recovery of the student.9
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SIGNS AND SYMPTOMS OF
CONCUSSION AFFECTING
STUDENTS

Many aspects of a concussion can
affect the student in the classroom.
The common signs and symptoms the
student may experience can be phys-
ical, cognitive, emotional, or related to
sleep. Fortunately, research has dem-
onstrated that recovery for the school-
age student occurs usually within 3
weeks from the injury, but school
adjustments during this recovery pe-
riod may be necessary.10

When evaluating the student, recognizing
the common signs and symptoms of
a concussion and how theymay affect the
student in the school setting is important
(Table 1). A thorough understanding of
potential problems the student can en-
counter will help the pediatrician make
appropriate recommendations to the
school, the student, and the student’s
family. Allowing adequate cognitive rest
may help minimize a worsening of
symptoms and potentially facilitate a
quicker recovery without significant dis-
ruption to the student’s life.

Use of symptom checklists may help
not only in evaluating what symptoms
the student may be experiencing but
also in rating them in severity (Figs 1
and 2). These checklists can also be
used serially to follow the student
through his or her recovery and identify
areas that may need more targeted
interventions.11 Because the diagnosis of
concussion is largely symptom driven, it
is important not only to recognize but
also to inquire further about the specific
nature of the symptoms reported by the
student or observed by the parent be-
cause many of the symptoms reported
after a concussion may not be unique to
a concussion. For example, some stu-
dents may have preexisting depression,
chronic daily or intermittent headaches,
learning disabilities, or attention-deficit/
hyperactivity disorder, which can af-
fect reporting on a symptom checklist.

Careful history taking to account for
any possible preinjury conditions is
useful in assessing the student with
concussion, especially one with pro-
tracted postconcussive symptoms. The
pediatrician should account for these
preexisting conditions and continue to
manage the concussion and as well as
the preexisting problems concurrently.
It is also worthwhile to discuss other
potential stressors that may affect
symptom reporting, such as family or
relationship problems, pressures from
coaches and teammates if the child is
involved in organized sports, and the re-
striction from participation in important

upcoming life events. Symptom check-
lists and their scores may help in de-
termining what symptoms may need to
be addressed when returning to the
school environment but should not be
the sole determining factor in deciding
when to return a child to school after
a concussion.

THE RETURN TO LEARNING TEAM

A student returning to school after a
concussion may benefit from a multi-
disciplinary team to maximize his or
her recovery (Table 2).1 Because state
laws differ, the accessibility for some

TABLE 1 Signs and Symptoms of a Concussion and the Potential Problems They May Pose to the
Student

Sign/Symptom Potential Implications in School

Headache Most common symptom reported in concussions
Can distract the student from concentration
Can vary throughout the day and may be triggered by various
exposures, such as fluorescent lighting, loud noises, and focusing
on tasks

Dizziness/lightheadedness May be an indication of injury to vestibular system
May make standing quickly or walking in crowded environment
challenging

Often provoked by visual stimulus (rapid movements, videos, etc)
Visual symptoms: light sensitivity,
double vision, blurry vision

Troubles with various aspects of the school building

Slide presentations
Movies
Smart boards
Computers
Handheld computers (tablets)
Artificial lighting

Difficulty reading and copying
Difficulty paying attention to visual tasks

Noise sensitivity Troubles with various aspects of the school building
Lunchroom
Shop classes
Music classes (band/choir)
Physical education classes
Hallways
Organized sports practices

Difficulty concentrating or
remembering

Challenges learning new tasks and comprehending new materials

Difficulty with recalling and applying previously learned material
Lack of focus in the classroom
Troubles with test taking
Troubles with standardized testing
Reduced ability to take drivers education classes safely

Sleep disturbances Excessive fatigue can hamper memory for new or past learning or
ability to attend and focus

Insufficient sleep can lead to tardiness or excessive absences
Difficulty getting to sleep or frequent waking at night may lead to
sleeping in class

Excessive napping due to fatigue may lead to further disruptions of
the sleep cycle
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students to a school physician or a
school nurse may be less likely in some
communities. It remains essential that
all schools recognize the importance of
team management for a student after
concussion and ensure that all stu-
dents recovering from concussion have
assigned staff who will be responsible
for smooth reentry to school. Yet in the
ideal situation, there is a school phy-
sician in every district and a school
nurse in every school, so that a medical
team in the educational home can
readily work with the student’s medical
home toward a child or adolescent’s
optimal benefit and outcome.12,13

Even though a student may be having
symptoms, ultimately, the goal is to keep
disruptions to the student’s life to a
minimum and to return the recovering
student to school as soon as possible.
The challenge of the multidisciplinary
team is to balance the need for the
student to be at school with the ap-
propriate adjustments for the cognitive
demands at school that have the po-
tential for increasing symptoms. To
reach the right balance at home and
school, the multidisciplinary teams
should be well versed in their roles and
responsibilities in concussion manage-
ment and keep communication open
among all parties regarding decisions
to progress, regress, or hold steady
during the RTL process.

After a concussion, the student already
has individuals in place for each of the
teams described (Table 2). Ideally, at least
1 person from each team is involved in
the concussion management and com-
municating with each other to help fa-
cilitate the recovery. The pediatrician
does not need to create the teams or
roles, but it will help to understand what
roles and responsibilities each team has
in the recovery of the student.

The role and responsibility of the family
team is to enforce rest and to reduce
stimulation to the student during recov-
ery. In the early phases of a concussion,

FIGURE 1
Example postconcussion symptom score checklist (recommended for seventh grade and up).5 Use of
the postconcussion symptom scale: the student should complete the form, on his or her own, by
circling a subjective value for each symptom. This form can be used with each encounter to track
progress toward symptom resolution. Many students may have some of these reported symptoms at
a baseline, such as concentration difficulties in the patient with attention-deficit disorder or sadness
in a student with underlying depression. This must be taken into consideration when interpreting
the score. Students do not need a total score of 0 to return to play if they had symptoms before their
concussion. This scale has not been validated to determine concussion severity.

FIGURE 2
Example of postconcussion symptom score checklist (recommended for kindergarten to sixth
grade).5
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symptoms may be so severe that they
may prevent the student from attending
school or even accepting home tutor-
ing. However, as symptoms become
tolerable, short-lived, and/or amenable
to rest and intervention, the student
may return to school, often with the use
of supplemental academic adjustments.
Therefore, it is the parent who will ul-
timately make the decision when the
student should return to school. It is not
unusual for a student to be extremely
symptomatic in the doctor’s office ini-
tially but minimally symptomatic at
home within several days. Some guid-
ance to help decision making for return
to school can be found in Table 3.

The role and responsibility of the med-
ical team is to evaluate the concussion,
assess for a more serious structural or
neurologic injury, and prescribe physi-
cal and cognitive rest, as appropriate,
until symptoms improve. As recovery
continues, the medical team should
gather data from the family and from
the school teams to aid in the decision of
when to start to allow safe progression
back to increasing physical activity.

Two school teams are involved in the
recovery process for the student with
a concussion, the school physical ac-
tivity team and the school academic
team. The roles and responsibilities
of the 2 school teams are extensive
and varied. In the early stages of the

concussion, the primary goal of the
school physical activity team is to
safeguard the student from any further
potential injury to the brain. If a con-
cussion has been suspected, it is rec-
ommended that the student be removed
from physical activity and be evaluated
by his or her pediatrician or other ap-
propriate health care professionals for
further diagnosis and management be-
fore returning to physical activity. Pe-
diatricians should counsel patients on
the current recommended return to
activity progressions, as outlined in the
clinical report from the American Acad-
emy of Pediatrics titled “Sport-Related
Concussion in Children and Adolescents,”
which may be applied to both athletes
and nonathletes.3

Similarly, in the early phases of a con-
cussion, the school academic team
must coordinate the return of the stu-
dent to cognitive exertion and help to
facilitate the appropriate level of aca-
demic adjustments necessary to reduce
or eliminate symptoms. Whether com-
munication occurs directly with a single
teacher or is coordinated across all
teachers via the designated case man-
ager, such as the school nurse, coun-
selor, or school psychologist, it is
essential for all adults working with the
student to understand the effects of
a concussion on learning and how best
to reduce cognitive demands during this

period of recovery. The parent is en-
couraged to return the student to school,
even if the day is shortened, when the
student can tolerate cognitive activity or
stimulation for approximately 30 to 45
minutes. This arbitrary cutoff is based on
the observation that a good amount of
learning takes place in 30- to 45-minute
increments. High schools with 7 to 8
consecutive classes often schedule peri-
ods at 30- to 45-minute intervals. A stu-
dent with a concussion can benefit from
30minutes of instruction and a 15-minute
“rest period” before changing classes.
High schools on a “block schedule” usu-
ally run 90-minute blocks (two 45-minute
periods), which may require allowances
for a planned rest midway through the
block. The concussed student may
maximize learning in 30- to 45-minute
increments before needing to take a
rest (Table 3). Missing instruction, how-
ever, may necessitate the need for the
provision of class notes, supplemental
tutoring, or an easing of assignments or
course expectations.

When the student returns to school,
observing which classes exacerbate

TABLE 2 Multidisciplinary Team to Facilitate “Return to Learning”1

Team Members of the Team

Family team Student, parents, guardians, grandparents, peers, teammates, and
family friends

Medical team Emergency department, primary care provider, concussion specialist
(primary care sports medicine physicians, neurologists,
neurosurgeons, as examples), clinical psychologist,
neuropsychologist, team and/or school physician

School academic team Teacher, school counselor, school psychologist, social worker, school
nurse, school administrator, school physician

School physical activity team School nurse, athletic trainer, coach, physical education teacher,
playground supervisor, school physician

All members listed for a team do not need to be involved for successful concussion management. An individual, such as
an emergency department physician, may only be involved in the initial assessment and suggestion for initiating
academic adjustments. Some members may serve roles on various teams. Some schools may have access to only certain
individuals suggested for a team. This list is meant to serve as a framework to help pediatricians and others involved with
concussion management, possible roles they can serve for a student with a concussion.

TABLE 3 Sample Approach for Determining
a Students’ Readiness to Return to
Learning Following a Concussion17

If a student/athlete experiences symptoms enough
to affect his or her ability to concentrate or
tolerate stimulation for even up to 30 minutes,
the student should likely remain at home. The
student may consider light mental activities,
such as watching TV, light reading, and
interaction with the family, until they provoke
symptoms. Computer use, texting, and video
games should remain at a minimum.

When the student/athlete is able to tolerate
symptoms comfortably for up to 30 to 45
minutes, the parent may consider returning
him or her back to learning, either through
home tutoring or in-school instruction with
programming adjustment as needed. However,
it is the parent who should communicate with
the school about the concussion and sign
a release of information for school personnel to
coordinate adjustments that may be needed as
recommended by the primary care provider.
The level of adjustments are decided
collectively by the parent, school, and primary
care provider based on severity, type, and
duration of symptoms present.
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symptoms will allow for further ad-
justments to be made to help reduce
symptom provocation. Students may be
able to tolerate some classes better
than others, and consideration should
be given for reduced exposure for those
classes that the student cannot tolerate
as well by substituting a study hall
period, allowing for rest periods, or
making adjustments to class schedules.

As the concussion symptoms improve,
the school academic team and the family
team should feel comfortable increasing
mental and social activities, as tolerated
by the student, and involving the med-
ical team only as needed, apart from
preplanned follow-up visits. This may
translate into parents allowing their
child to attend a social gathering, watch
a game, or return to driving. At school,
this should translate into a teacher re-
quiring more work from a student who
is obviously feeling better and able to
tolerate longer periods of time of mental
exertion without provoking symptoms.

Pediatricians should encourage teachers
to pick and choose the academic ad-
justments most amenable to their class
teaching style and content and most
appropriate for the phase of recovery of
the concussion on the basis of a child’s
tolerance. Teachers and those on the
school academic team should reassess
progress at weekly intervals to deter-
mine the effectiveness and continued
need of adjustments. Direct communi-
cation and attention to symptoms with
the student is helpful, because the stu-
dent may not be willing to mention
problems specifically to the teacher.
Communication with a student should
be conducted in a private setting, be-
cause many students prefer not to be
singled out or draw additional attention
to themselves following the injury. Youn-
ger students may be apprehensive or
not know how to effectively express
their academic struggles. High-achieving
students may also be unwilling to “give
in” to adjustments that are offered.

STRATEGIES TO RETURN TO LEARN
IN THE CLASSROOM

Returning a student to the classroom
while symptomatic from a concussion
requires an individualized approach.
Most students will likely return to the
classroom while symptomatic from
their concussion. Each concussion is
unique and may encompass a different
constellation and severity of symp-
toms. Concussion symptoms may vary
from student to student and even from
concussion to concussion in the same
individual who may sustain more than
one concussion. Therefore, a “cookie-
cutter” approach to managing a con-
cussion and a return to the classroom
cannot be applied. However, most of
the difficulties that arise in students
can be handled with similar adjust-
ments, depending on the signs or
symptoms they are experiencing.

In the first few weeks after a concus-
sion, most interventions can be made in
the general education classroom, by the
general education teacher, with mini-
mal support and check-ins with the
school physician, school nurse, school
counselor, school psychologist, school
social worker, or certified athletic
trainer (AT).14,15 Parents should be en-
couraged to follow up with the school
and student to assess whether aca-
demic adjustments are occurring to
minimize worsening of students’ symp-
toms during their early recovery.

Physicians should learn educational
terminology to assist them in being
precise in what they are requesting of
schools. The term “academic adjust-
ment” is used intentionally to refer to
nonformalized adjustments made to
the student’s environment during the
typical 1- to 3-week recovery period
that do not jeopardize the curriculum
or require alterations in standardized
testing. The term “academic accom-
modations” is used to address longer-
term needs, beyond 3 weeks, which may
include standardized testing arrangement,

extra time on work, changes in class
schedule, for example, and access to
the grade-level curriculum but still
within the context of regular education
and may be formalized in a 504 plan.
The term “academic modification” is
used when considering more prolonged
and more permanent changes to an
educational plan, necessitating special
education with needs specified in an
IEP. Teachers’ understanding and put-
ting a few reasonable adjustments in
place in the early stages of the concus-
sion will often help bring the student
through recovery in the typical, expected
timeframe of 1 to 3 weeks. The type
of academic adjustments put in place
should depend on the severity of the
symptoms, the type of symptom, spe-
cific teaching styles used by a teacher
in the classroom, and pattern of the
symptoms (Table 4).

Concussion education can be con-
ducted by the pediatrician via direct
communication with school personnel
on a case-by-case basis to facilitate
better understanding among appro-
priate school personnel during the RTL
process; restrictions and adjustments
should be specifically listed on a school
note at each visit and during the in-
terim, if needed. Unfortunately, simply
requesting this in written form does not
guarantee the school can or will com-
ply. It would be helpful for the pedia-
trician if the school could identify a
“point person” or case manager to
contact at the school and likewise for
the school to be given a “point person”
in the pediatrician’s office who will
communicate with each other during
the RTL process. FERPA permission is
needed by educational agencies, and
HIPAA permission is required by med-
ical personnel; therefore, a signed pa-
rent permission on a document that
satisfies both is required for commu-
nication among team members. The
school point person is often a member
of the school academic team. The
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medical home point person is some-
one with enough knowledge of the
situation and of the child to commu-
nicate concerns back to the pediatri-
cian. Parents should also be involved
with this communication.

The team approach between the med-
ical home and a school staff member is
helpful in assisting the school with
problems it encounters in the process
and identifying solutions to these
problems. A team approach also can
reduce the likelihood of a pediatrician’s
office from receiving frequent phone
calls from many individuals about the
same situation. For many schools, the
point person would be a guidance
counselor, school psychologist, school
physician, or school nurse. In schools in
which a AT is present, the AT can help
reinforce communication of any school
or sports restrictions to safeguard

against the student-athlete beginning
a return to play protocol but still having
academic adjustments.15 For this rea-
son, communication with the AT by the
treating physician or a representative
of the school who has been communi-
cating with the physician is also en-
couraged.16 In some circumstances,
the AT may be limited to support only
the students in organized sports for the
school rather than the student body as
a whole. It would be helpful to the pe-
diatrician to understand how ATs can
assist the pediatrician with the man-
agement of their patients.

Encouraging parents to communicate
with the school, especially the designated
case manager, about how recommen-
ded adjustments are being applied can
be helpful. Pediatricians should also
encourage parents to communicate with
their child to make sure any adjust-

ments that are being offered are also
being used, as needed, and are helping.

PROLONGED SYMPTOMS

Fortunately, most students with a con-
cussion will recover within the first 3
weeks from their injury.10 For students
with symptoms lasting longer than 3
weeks, further medical management
considerations and accommodations,
rather than academic adjustments, may
be needed. Schools currently have in
place a system for accommodations
(504 plan) for students expected to have
temporary interference with learning or
modifications (IEP) for students with a
classifiable chronic condition. However,
applying these systems to concussions,
in some schools, may be a newer con-
cept. Although healing may be considered
“protracted” with some concussions,
the expectation is still for a full recovery
that no longer would require academic
adjustments, accommodations, or modi-
fications. Referral to a concussion spe-
cialist (licensed physician, such as a
pediatrician, neurologist, primary care
sports medicine specialist, or neuro-
surgeon with expanded knowledge and
experience in pediatric concussion ma-
nagement) should also be considered, if
not already initiated, for the student
with prolonged symptoms.

Because laws, regulations, policies, and
practices vary among states, districts,
and schools, it is important that the
pediatrician be familiar with the level of
flexibility and creativity that a particular
school will provide or permit. Differ-
ences also exist among long-term mod-
ifications, midterm accommodations, and
short-term adjustments. Pediatricians
should understand that the IDEA pro-
vides for longer-term accommodations.
For example, there are provisions for
school-based problem-solving teams to
determine the appropriateness of an
IEP for a child in need of long-term
modifications through special educa-
tion on the basis of a given classification.

TABLE 4 Signs and Symptoms of a Concussion and the Strategies to Help in the School Setting

Sign/Symptom Potential Adjustments in School Setting

Headache Frequent breaks
Identifying aggravators and reducing exposure to them
Rests, planned or as needed, in nurses office or quiet area

Dizziness Allow student to put head down if symptoms worsen
Give student early dismissal from class and extra time to get from
class to class to avoid crowded hallways

Visual symptoms: light sensitivity,
double vision, blurry vision

Reduce exposure to computers, smart boards, videos

Reduce brightness on the screens
Allow the student to wear a hat or sunglasses in school
Consider use of audiotapes of books
Turn off fluorescent lights as needed
Seat student closer to the center of classroom activities (blurry
vision)

Cover 1 eye with patch/tape 1 lens if glasses are worn (double
vision)

Noise sensitivity Allow the student to have lunch in quiet area with a classmate
Limit or avoid band, choir, or shop classes
Avoid noisy gyms and organized sports practices/games
Consideration of the use of earplugs
Give student early dismissal from class and extra time to get from
class to class to avoid crowded hallways during pass time

Difficulty concentrating or
remembering

Avoid testing or completion of major projects during recovery when
possible

Provide extra time to complete nonstandardized tests
Postpone standardized testing (may require that 504 plan is in
place)

Consider 1 test per day during exam periods
Consider the use of preprinted notes, notetaker, scribe, or reader
for oral test taking

Sleep disturbances Allow for late start or shortened school day to catch up on sleep
Allow rest breaks
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In addition, a 504 plan is available
through the Rehabilitation Act of 1973
and Americans with Disabilities Act of
1990 for a child who needs longer-term
academic accommodations in regular
education but does not qualify for spe-
cial education through 1 of the 13
classifications available via an IEP. Most
adjustments can and should be short
term and through the child’s educational
team, with guidance from the medical
home and approval by the principal and
family team. The key to this process is
that the pediatrician provides the school
with medical documentation based on
persisting signs and symptoms that
might significantly limit a child’s ability
to access full instruction. It is also
helpful for the pediatrician to realize
that, often, schools will not allow a
child to participate in extracurricular
activities until he or she is fully par-
ticipating in curricular activities.

Early in the recovery, a student may
need simple academic adjustments in
the classroom. Students who do not
respond in the first few months may
need a more targeted level of in-
tervention. At this level, school teams
may need to brainstorm and problem
solve what other interventions may be
helpful and decide whether more for-
malized assessments need to occur.
Often, the family team is a critical part of
the problem-solving process, as is the
medical team. All 3 teams must be ac-
tively involved in managing the con-
cussion on behalf of the recovering
student. At this level, some of the
interventions can no longer be easily
applied in the general education class-
room without formal intervention. For
example, students may require some
amount of pullout from the regular
classroom for a small-group interven-
tion, tutoring, or 1-on-1 instruction.
Customized plans at this point may be
more formalized into an Individualized
Health Plan, a learning plan, or a 504
plan. Interventions at this level are

usually accommodations to the envi-
ronment (ie, large-print books, extra set
of books at home, audio books, extended
time on tests, note takers).

If symptoms remain severe or prolonged,
typically longer than 5 to 6 months, more
intensive intervention may be needed. In
these cases, a potentially more perma-
nent disability is considered, necessitat-
ing most school districts to trigger their
Child Find (a component of IDEA) obli-
gations, provide appropriate testing, and
develop an IEP. The family team and
medical team should continue to be in-
volved and consulted during the de-
velopment of the IEP. Interventions at this
level are often considered modifications
of the curriculum, implying that the
student may not be held responsible for
the regular education curriculum re-
quired of all other same-age peers. In-
stead, the student may be taught without
penalty on a level appropriate for him or
her, often at a level lower than peers, and
will only be held accountable for his or
her own personal academic growth
rather than being compared with typical
grade-level peers.17,18 In addition, the
concussion would be so severe at this
level as to potentially necessitate spe-
cialized instruction and/or specialized
programming. It is uncommon, however,
for the student with a concussion to
need an IEP.

When considering the implementation
of a 504 plan or IEP, involving the school
academic teams or special education
teams is beneficial and necessary. The
school academic team, including the
school psychologist, can provide formal
recommendations to the school to
make the creation of the 504 plan or IEP
that is most relevant to the particular
student’s greatest needs in the aca-
demic setting. Regardless of the prob-
lems, it is essential the medical team,
the school team, and the family team
work together, if further testing seems
indicated to help in the development of
an educational program through an IEP

or 504 plan. In the majority of these
assessments, the recommendations
and development of an IEP or 504 plan
will be developed by the schools. A
medical diagnosis of concussion can
prompt the school academic team to
collect other sources of information and
consider developing a 504 plan or IEP.
Importantly, 504 plans and IEPs are gov-
erned by different laws. A 504 plan can
be provided when a school determines
the concussion to substantially limit one
or more major life activities, such as
learning. On the other hand, an IEP can
be provided if it is determined that the
concussion results in total or partial
impairment that adversely affects edu-
cational performance such that a student
cannot benefit from regular education
alone and requires modification of cur-
riculum, specialized instruction, pro-
gramming, and/or placement.

Although not expected or common after
a concussion, a student with prolonged
symptoms who does not seem to be
responding to various interventions
should also be evaluated for issues
related to anxiety about school or school
avoidance. This may bemore likely in the
child who sustained a concussion from
an incidence of bullying or assault.
Keeping a child out of school and away
from friends for extended periods also
may risk development of fear and iso-
lation in a child or adolescent on at-
tempting to return to school and might
require the assistance of a mental health
specialist in extreme cases.

EDUCATION

Given the large number of concussions
occurring each year, both in and out of
formal sport activities, most schools will
encounter a child who is dealing with
symptoms from a concussion. Education
of all individuals involved is paramount
to helping students who may need as-
sistance in the school setting.

Education regarding concussion, gen-
erally, and the role of cognitive and
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physical rest and return to school,
specifically, is essential for the teams of
individuals helping a student with con-
cussion during assessment, manage-
ment, and recovery. This education
should extend to both school personnel
(eg, administrators, athletic directors,
teachers, guidance counselors, school
psychologists, coaches, school physi-
cians, school nurses, ATs) and individ-
uals likely not employed by the school
(eg, primary physicians, sports/team
physicians, emergency department
physicians, parents, and other care-
givers). Even in states with legislation
for concussion education and manage-
ment, nonathletic personnel in schools
are often left out of concussion edu-
cation efforts. However, a comprehen-
sive team approach to care may help
reduce mistakes in management, which
could potentially risk reinjury during the
healing phase, lengthen recovery, or
result in untoward long-term outcomes.

Education, on a larger scale, should be
conducted to instruct school groups on
the concepts of concussion management,
particularly when introducing models of
cognitive rest. Education can be tailored
to various school personnel as needed.
Education sessions are especially helpful
as sport seasons begin in the fall, winter,
and spring. Several groups have de-
veloped educational materials, such as
online tutorials, relevant to this topic and
provide excellent resources for schools,
parents, students, and health care pro-
viders (see Resources).

FUTURE DIRECTIONS

Given the paucity of studies that have
been conducted thus far regarding
the effects and role of cognitive rest
after concussion, further research is
needed. Future research is also needed
to clarify best practices for RTL. De-
veloping a better understanding of the
best methods to assist a student in the
school environment, determining whe-
ther cognitive rest can assist in speed

of recovery, and evaluating written and
educational resources on this topic are
all areas that require additional re-
search and review. Studies comparing
outcomes in school settings that have
concussion management teams with
case management versus those that do
not would also be of value.

Continued education of all individuals
involved with a student with a concus-
sion should help facilitate better out-
comes and less resistance to developing
appropriate concussion management
guidelines and programs.

CONCLUSIONS AND GUIDANCE FOR
PHYSICIANS

1. Students with a concussion may need
academic adjustments in school to help
minimize a worsening of symptoms.

2. Given that most concussions resolve
within 3 weeks of the injury, adjust-
ments may often be made in the indi-
vidual classroom setting without formal
written plans, such as a 504 plan or IEP.

3. Students with symptoms lasting lon-
ger than 3 to 4 weeks may benefit
from a more detailed assessment by
a concussion specialist (licensed
physician, such as a pediatrician,
neurologist, primary care sports
medicine specialist, or neurosur-
geon with expanded knowledge
and experience in pediatric concus-
sion management) and recommen-
dations specific to the educational
environment. Considerations should
be given to developing a 504 plan or,
subsequently, but unlikely, an IEP, in
the student with a lengthy recovery.

4. A team approach consisting of the
medical team, the school team, and
the family team to assist the student
in his or her return to learning is ideal.

5. Students should be performing at
their academic “baseline” before
returning to sports, full physical
activity, or other extracurricular
activities following a concussion.

6. Education of all individuals in-
volved with students who sustain
a concussion is necessary to
provide adequate adjustments,
accommodations, and long-term
program modifications for the
students.

7. Additional research is necessary
to strengthen and provide more
evidence-based recommendations
for appropriate adjustments for
students following a concussion.

RESOURCES

� Brain 101: Concussion Handbook:
http://brain101.orcasinc.com/1000

� REAP (Reduce/Educate/Accommodate/
Pace) Program: a community-based
concussion management program:
http://www.rockymountainhospital-
forchildren.com/sports-medicine/
concussion-management/reap-
guidelines.htm

� CDC Foundation Online Training for
Clinicians: http://preventingconcus-
sions.org/

� Centers for Disease Control and
Prevention: Fact Sheet for School
Professionals on Returning to School
after a Concussion: http://www.cdc.
gov/concussion/pdf/TBI_Returning_
to_School-a.pdf

� Centers for Disease Control and Pre-
vention: Heads Up for Schools: http://
www.cdc.gov/concussion/HeadsUp/
schools.html

� Centers for Disease Control and
Prevention: Online Coaches Train-
ing: http://www.cdc.gov/concussion/
HeadsUp/online_training.html

� Dr. Mike Evans Concussions 101 Video:
http://www.myfavouritemedicine.com/
concussions-101/

� Frequently Asked Questions about
504 Plans: http://www2.ed.gov/
about/offices/list/ocr/504faq.html

� Sample Return to Learning Note for
Physicians: http://www.aap.org/en-us/
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Sections/Council-on-sports-medicine-
and-fitness/Documents/returntoschool.
pdf and http://www2.aap.org/sections/
schoolhealth/returntoschool.pdf
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Scope of Practice Issues in the Delivery of Pediatric
Health Care

abstract
The American Academy of Pediatrics (AAP) believes that optimal pediat-
ric health care depends on a team-based approach with supervision by
a physician leader, preferably a pediatrician. The pediatrician, here de-
fined to include not only pediatric generalists but all pediatric medical
subspecialists, all surgical specialists, and internal medicine/pediatric
physicians, is uniquely qualified to manage, coordinate, and supervise
the entire spectrum of pediatric care, from diagnosis through all stages
of treatment, in all practice settings. The AAP recognizes the valuable
contributions of nonphysician clinicians, including nurse practitioners
and physician assistants, in delivering optimal pediatric care. However,
the expansion of the scope of practice of nonphysician pediatric clini-
cians raises critical public policy and child health advocacy concerns.
Pediatricians should serve as advocates for optimal pediatric care in
state legislatures, public policy forums, and the media and should pur-
sue opportunities to resolve scope of practice conflicts outside state
legislatures. The AAP affirms the importance of appropriate documen-
tation and standards in pediatric education, training, skills, clinical com-
petencies, examination, regulation, and patient care to ensure safety and
quality health care for all infants, children, adolescents, and young
adults. Pediatrics 2013;131:1211–1216

INTRODUCTION

The American Academy of Pediatrics (AAP) advocates that every child
receive high-quality, accessible, family-centered, continuous, coordi-
nated, comprehensive care in a medical home. To this end, optimal

pediatric care is best delivered in a team-based approach that is led by
a primary physician, ideally a pediatrician, who assumes responsibility
for managing the patient’s care. All professionals who provide pedi-
atric care must hold to the highest standards of education and

training and continually demonstrate their skills and competencies.

COMPREHENSIVE TEAM-BASED CARE WITH PHYSICIAN
LEADERSHIP

The provision of optimal pediatric care depends on a team-based
approach to health care that is ideally led by a pediatrician. In this
team-based model of pediatric care, the physician assumes overall
responsibility for the care of the patient. As leader of the pediatric
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KEY WORDS
delegate, family physician, independent practice, medical home,
pediatric nurse practitioner, pediatrician, physician assistant,
nonphysician clinician, team-based care
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health care team, the physician over-
sees the delivery of care and, when
appropriate, delegates patient care
responsibilities to nurse practitioners
(NPs), physician assistants (PAs), and
other valued members of the heath
care team. The pediatrician who leads
the health care team also determines
when referral to other physicians is
warranted. When patient care respon-
sibilities must be shared by multiple
providers, the pediatrician should as-
sume primary responsibility for man-
aging the full range of health care
services to ensure continuity of care
within the child’s medical home.1 For
some children, a general pediatrician
and a pediatric medical subspecialist
or surgical specialist may decide to
comanage care. The medical home’s
team-based model of pediatric care
provides high-quality, cost-effective
care by minimizing duplication
of clinical effort, promoting the
appropriate and timely use of all
health care providers on the team,
and ensuring that the care provided
is accessible, continuous, comprehensive,
family-centered, coordinated, com-
passionate, and culturally effective.2

UNIQUE QUALIFICATIONS OF
PEDIATRICIANS

As a direct result of their extensive
training and experience, pediatricians
possess the broad range of compe-
tencies required to best assess and
manage health issues in children.
Pediatric illness runs the gamut from
basic to complex, from common be-
havioral disorders to rare metabolic
and genetic diseases. In addition, dis-
eases that present initially as a com-
mon condition such as a cold may
sometimes progress to a severe and
complex illness such as pneumonia or
respiratory failure. The pediatrician is
the clinician most extensively educated
in pediatric health care and has the
depth and breadth of knowledge, skills,

and experience to deliver optimal care
to children.

PROFESSIONAL STANDARDS TO
ENSURE SAFETY AND QUALITY
CARE

The AAP supports safe, quality care for
all children and their families and
believes that any health care pro-
fessional who wishes to actively par-
ticipate in the care of children must
demonstrate appropriate education,
training, skills, and ongoing compe-
tencies in pediatric health within his or
her scope of practice to ensure the
highest standards of care. All mem-
bers of the health care team should
provide care consistent with their
education, training, and licensure.

In recent years, the health care market
has seen a significant increase in the
number of nonphysician clinicians who
seek to care for children. Professional
associations for psychologists, phar-
macists, massage therapists, physical
therapists, occupational therapists,
optometrists, acupuncturists, natur-
opaths, homeopaths, and chiropractors
have actively sought expanded scopes
of practice in the care of children. In an
evergrowing and more complicated
health care delivery system, patients
and families need to knowwhat services
these clinicians are licensed and trained
to provide and understand the differ-
ences in education and skills among
them.

Support for such transparency is in-
creasing and resulting in require-
ments that medical and health
professionals be required to display or
advertise their degrees, credential(s),
or licenses according to a standard
that is easier for consumers to
understand. In addition, truth-in-
advertising laws help patients distin-
guish between medical doctors and
other health professions with doctoral
degrees who are licensed to provide
care.

KEY MEMBERS OF THE PEDIATRIC
HEALTH CARE TEAM

For many years, pediatricians have
worked closely with physicians in dis-
ciplines across the field of medicine to
optimize the care of children. The AAP
specifically acknowledges the key role
that family physicians have played in
providing care to children and the
importance of their continuing collab-
oration with pediatricians. Pediatri-
cians need to collaborate closely with
family physicians in practice to provide
pediatric support and consultation.

Nonphysician clinicians play an in-
valuable role in the provision of health
care to infants, children, adolescents,
and young adults as part of the
physician-led team that provides pe-
diatric health care. Learning to work in
teams should begin in pediatric resi-
dency training, where collaborative
learning with nonphysician clinicians
can expose future pediatricians to the
benefits of team-based care. In par-
ticular, the AAP also affirms that these
nonphysician clinicians have been
important participants in the care of
children in the United States for many
years.

PAs are educated in the medical model
to provide medical care specifically
under the direction and supervision of
a physician. PAs must graduate from
an accredited master’s-level educa-
tional program that includes didactic
education and clinical rotations in
pediatrics and must also pass the
national certifying examination ad-
ministered by the National Commis-
sion on Certification of Physician
Assistants. The AAP is involved in the
development of educational standards
and national certification for PAs
through appointed representatives on
the boards of the Accreditation Review
Commission on Education for the
Physician Assistant and the National
Commission on Certification of Phy-
sician Assistants. PAs support the
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concept of physician-directed, team-
based care.

NPs are educated in graduate-level
training programs, and the majority
of NPs are certified by either the
American Nurses Credentialing Center
or the American Academy of Nurse
Practitioners. In 7 states, national
board certification is not required for
licensing. The care provided by NPs
can vary considerably on the basis of
the laws in the state in which they
practice. States may limit or deny NPs
the authority to prescribe medications,
to admit patients to the hospital, or to
practice independently. As of 2012,
more than half of the states required
physician involvement (eg, collabora-
tive practice agreement, physician
delegation and supervision) for NPs to
practice diagnosis and treatment and
for prescriptive authority (for infor-
mation on current state laws, please
contact the AAP Division of State
Government Affairs at stgov@aap.
org).3 Full admitting privileges for
NPs would allow them to admit, pro-
vide care for, and discharge patients
without physician supervision. Al-
though NPs are rarely granted full
admitting privileges, it is not un-
common for them to obtain associate
privileges that permit them to admit
a patient to a supervising physician.
NPs can play an important role in the
inpatient setting, but the AAP believes
that a pediatrician should lead the
health care team that is providing
pediatric inpatient care.

In states that do not allow independent
practice, a structured agreement with
a physician is required. Recent studies
have shown that even in states which
allow independent practice for NPs,
fewer than 15% of pediatric NPs ac-
tually choose to practice indepen-
dently.4 Regardless of the state in
which they practice, the vast majority
of pediatric NPs choose to practice
under the supervision of general

pediatricians, pediatric medical sub-
specialists, or pediatric surgical
specialists. The AAP endorses this
collaborative and structured relation-
ship and believes this choice reflects
both a shared commitment to patient
safety and the positive nature of cur-
rent pediatrician–NP relationships in
US health care.

Of note, some reports have called for
changes in the education of NPs so that
they might spend additional time in
clinical training and increase their
likelihood of independent practice.
These reports have also called for
changes in the scope of practice for
NPs in efforts to meet a workforce
demand in areas with physician
shortages.5–7

Considering the educational aspect,
NPs generally receive a master’s de-
gree or postmaster’s certificate. These
NP training programs provide 500 to
720 hours of clinical training.8 How-
ever, in 2004, the American Associa-
tion of Colleges of Nursing endorsed
a position statement calling for NP
training programs to move the cur-
rent level of preparation necessary
for advanced nursing practice from a
master’s-level to a doctorate-level de-
gree (eg, Doctor of Nursing Practice
[DNP] or Doctor of Philosophy [PhD] in
Nursing) by 2015.9 The American As-
sociation of Colleges of Nursing’s The
Essentials of Doctoral Education for
Advanced Nursing Practice (2006)
recommends that programs—designed
for individuals who have already ac-
quired the competencies in The
Essentials of Baccalaureate Education
for Professional Nursing Practice
(1998)—be “three calendar years, or
36 months of full-time study (including
summers) or four years on a tradi-
tional academic calendar.”10 This re-
quirement is equivalent to the currently
required 3 years of graduate training
for the master’s degree program. Sub-
sequently, the number of doctorate-level

nursing programs in the United States
has grown from 20 in 2006 to 182 in
2011.9

Increases in the duration of education
or the final degree (eg, a DNP or PhD in
Nursing) will not achieve educational
parity with physicians. In comparison,
with 4 years of medical school and 3
years of pediatric residency at a min-
imum, the pediatrician has invested
between 12 000 and 14 000 clinical
hours at the completion of basic pe-
diatric training alone. Therefore, the
AAP believes that pediatricians and
NPs are not interchangeable in the
delivery of pediatric health care.

A recent study of the geographic dis-
tribution of pediatric NPs found that
the majority of states have fewer than
25 pediatric NPs per 100 000 children
and that a state’s independent prac-
tice laws are not related to its density
of pediatric NPs.11 In 2010, almost 85%
of all NPs reported practicing in urban
areas.12 Furthermore, a recent study
from the University of Washington
Rural Health Research Center found
no statistically significant link be-
tween states that allow NPs greater
practice autonomy and higher rates of
NP practice in rural areas.

Because a greater supply of NPs in
a state does not necessarily lead to an
equitable distribution to areas that are
underserved, the AAP does not support
changes in scope of practice for NPs in
these areas and believes it is ill-
advised to create a system of care
based on independent practice without
any supervision or oversight by
a physician. Rather, the AAP recom-
mends incentives for physician re-
location, including loan forgiveness,
payment reform, and expanded health
insurance coverage for children.13

Some have called for an expansion of
retail-based clinics as a means to in-
crease the provision of care for chil-
dren in underserved areas. However,
retail-based clinics are not staffed by
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physicians, and the nonphysician
clinicians that are staffing these clinics
often work without supervision or
oversight by a physician (ie, indepen-
dent practice). Also, a recent study of
more than 900 retail clinics throughout
the United States found that “retail
clinics are currently located in more
advantaged neighborhoods, which may
make them less accessible for those
most in need.”14 In light of its com-
mitment to comprehensive team-based
care, the AAP does not support the use
of retail-based clinics for the medical
care of infants, children, and adoles-
cents.15 Because retail-based clinics
are not founded on a medical home
model, use of these clinics as a source
of care for children poses a significant
risk for fragmentation of care, limited
follow-up, missed diagnoses, and de-
creased quality of care overall.

SCOPE OF PRACTICE LEGISLATION

Scope of practice legislation falls un-
der the jurisdiction of individual
states. State legislatures are therefore
the loci of deliberations on these
issues. The competing political agen-
das and perspectives expressed dur-
ing these deliberations often generate
highly charged debates. To bring a
uniformity of approach and an es-
sential level of civility to this discourse,
the AAP endorses the 2005 recom-
mendations of the Federation of State
Medical Boards regarding the ap-
proach to scope of practice legisla-
tion.16 A portion of the Federation
of State Medical Boards statement
follows:

“Changing or creating a new scope of
practice for a health profession neces-
sitates establishment of a legitimate
need for the change, along with a sys-
tematic review of the impact of the
proposed change on public health,
safety, and welfare. Patient safety and
public protection must be the primary
objectives in making decisions on scope
of practice. It is important for boards
and legislatures to recognize that there

are often significant differences in the
prerequisites, the scope, and the dura-
tion of education provided to other
health care practitioners when com-
pared with that provided to physicians.
Policy makers must ensure that all
practitioners are prepared, by virtue of
education and training, to provide the
services authorized in their scope of
practice in a safe, effective, and eco-
nomical manner.”

LIABILITY

The expansion of the scope of practice
of NPs, PAs, and other nonphysician
clinicians has created new challenges
for physicians in all specialties in
addressing professional and medical
liability issues. Specific areas of risk
for physicians when supervising non-
physician clinicians include improper
delegation of authority, vicarious lia-
bility for medical care provided by
nonphysician clinicians, and liability
for nonmedical acts committed by
nonphysician clinicians in which the
physician is responsible for the neg-
ligent hiring, training, supervising, or
retaining of the nonphysician clini-
cians. When delegating authority to
nonphysician clinicians, physicians
should consider the proper method of
delegation and their oversight re-
sponsibilities for the delegated duties.

It is important that lawmakers and
regulators remain attentive to the fact
that a physician’s ability to delegate
authority is often governed by con-
tractual limitations as well as by
statutes that govern health care fa-
cilities. Moreover, health care entities,
such as hospitals or managed care
organizations, may not authorize the
delegation of more authority than is
permitted by state statutes or regu-
lations, but they may impose limi-
tations on the delegation of authority
that are more restrictive than state
laws. These policies may also be ad-
missible in a medical liability lawsuit
as evidence of the standard of care.
Physicians violating such policies may

risk loss of employment or revocation
of privileges. Physicians and health care
entities must therefore be knowledge-
able about the terms of these state
statutes and regulations, as well as
health care entity policies, and should
seek advice from a qualified attorney.

For nonphysician clinicians who
practice independently of a physician,
public policy should require both ex-
clusive professional responsibility for
the care they provide and adequate
liability insurance to allow for appro-
priate financial remedy for adverse
settlements or decisions. States that
license nonphysician clinicians should
therefore require that these non-
physician clinicians abide by the same
rules regarding liability insurance as
do physicians. Because physicians can
be held accountable for clinicians
acting under their supervision, a pe-
diatrician should consider potential
professional or medical liability issues
before establishing a supervisory re-
lationship.

CONCLUSIONS

The AAP believes that optimal pediatric
care is best rendered by using a team-
based approach led by a pediatrician.
As the clinician most extensively edu-
cated in pediatric health care, the
pediatrician has the depth and breadth
of knowledge, skills, and experience to
assume this role and should be held to
the highest standards. Collaboration
with family physicians is an important
component of pediatric health care
delivery, as are partnerships with non-
physician clinicians in an effort to
provide safe and effective quality health
care for all infants, children, adoles-
cents, and young adults in the United
States. The AAP recognizes the impor-
tance of team-based education and
training. Furthermore, the AAP main-
tains that to ensure safe and effective
care, all members of the health care
team must be required to demonstrate
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adequate education, training, skills, and
competencies in pediatric health within
their scope of practice, and all mem-
bers of the health care team must
provide care that is consistent with
their education, training, and licensure.
Patient safety and public protection
must be the primary benchmarks in
making any decision on changes in-
volving the scope of practice of those
who care for children.

The AAP affirms the following policy
recommendations:

1. A pediatrician should serve as the
leader of the pediatric health care
team. This leadership role is based
on the pediatrician’s ability to man-
age, coordinate, and supervise the
entire spectrum of pediatric care,
from diagnosis through all stages
of treatment and in all practice
settings.

2. Pediatricians must assume respon-
sibility for educating patients, fam-
ilies, health care purchasers, policy
makers, the media, and the public
about scope of practice issues.

3. Pediatricians should participate in
the training and educational expe-
riences of nonphysician pediatric
clinicians, using evidenced-based
and best-practice sources whenever
possible. Similarly, training of pedia-
tricians should include collaborative
learning experiences in team care.

4. The AAP supports limitations on
the scope of practice of nonphysi-
cian clinicians and opposes legisla-
tion that expands their scope of
practice, including independent prac-

tice, hospital admitting privileges,
and independent prescriptive
authority.

5. Although the AAP opposes indepen-
dent practice for nonphysician
clinicians, in states that do allow
independent practice, nonphysician
clinicians acting independently of
physicians should be held to the
equivalent degree of professional
and medical liability and abide by
the same rules regarding liability
insurance as would physicians.

6. To promote the highest standards
of care in each state, scope of
practice issues should be resolved
according to the current guidelines
developed by the Federation of
State Medical Boards. These guide-
lines were designed to assist policy
makers in ensuring that all practi-
tioners are prepared, by virtue of
education, training, and ongoing
evaluation of competency, to pro-
vide services authorized in their
scopes of practice in a safe, effec-
tive, and cost-efficient manner.

7. AAP chapters should encourage,
recruit, and train their members
to serve as advocates of optimal
pediatric health care in state-level
policy initiatives concerning non-
physician scope of practice. Such
activities depend on physicians
who are knowledgeable about law-
making and policy-making processes
and who have the skills necessary to
be effective advocates in legislative
deliberations.

8. AAP chapters and state medical
and specialty societies, as well as
national medical and specialty so-
cieties, should be proactive in
scope of practice advocacy and
should partner in informing policy
makers, health care purchasers,
the media, and the public about
the differences in the education,
skills, and knowledge of various
health care professionals.
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Surfactant Replacement Therapy for Preterm and Term
Neonates With Respiratory Distress

abstract
Respiratory failure secondary to surfactant deficiency is a major cause
of morbidity and mortality in preterm infants. Surfactant therapy sub-
stantially reduces mortality and respiratory morbidity for this popu-
lation. Secondary surfactant deficiency also contributes to acute
respiratory morbidity in late-preterm and term neonates with meco-
nium aspiration syndrome, pneumonia/sepsis, and perhaps pulmonary
hemorrhage; surfactant replacement may be beneficial for these in-
fants. This statement summarizes the evidence regarding indications,
administration, formulations, and outcomes for surfactant-replacement
therapy. The clinical strategy of intubation, surfactant administra-
tion, and extubation to continuous positive airway pressure and
the effect of continuous positive airway pressure on outcomes
and surfactant use in preterm infants are also reviewed. Pediatrics
2014;133:156–163

INTRODUCTION

Surfactant replacement was established as an effective and safe
therapy for immaturity-related surfactant deficiency by the early
1990s.1 Systematic reviews of randomized, controlled trials confirmed
that surfactant administration in preterm infants with established
respiratory distress syndrome (RDS) reduces mortality, decreases the
incidence of pulmonary air leak (pneumothoraces and pulmonary
interstitial emphysema), and lowers the risk of chronic lung disease
or death at 28 days of age (Table 1).2–11 Subsequent trials indicated
that prophylactic or early administration of surfactant resulted in
fewer pneumothoraces, less pulmonary interstitial emphysema, and
improved survival without bronchopulmonary dysplasia (BPD). How-
ever, recent randomized clinical trials indicate that the benefits of
prophylactic surfactant are no longer evident in groups of infants
when continuous positive airway pressure (CPAP) is used routinely.5

This clinical report updates a 2008 report from the American Academy of
Pediatrics.1 As in the previous report, a number of clinically important
topics are reviewed surrounding use of surfactant, including pro-
phylactic versus rescue replacement, preparations and administration
techniques, the synergistic effects of surfactant and antenatal steroids,
and surfactant therapy for respiratory disorders other than RDS. In
addition, the effect of CPAP on RDS and surfactant replacement and the
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ABBREVIATIONS
BPD—bronchopulmonary dysplasia
CI—confidence interval
CPAP—continuous positive airway pressure
ECMO—extracorporeal membrane oxygenation
INSURE—intubation, surfactant administration, and extubation
LOE—level of evidence
NNTB—number needed to benefit
RDS—respiratory distress syndrome
RR—relative risk
SP-B—surfactant protein B
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efficacy of the INSURE approach (intuba-
tion, surfactant administration, and ex-
tubation to CPAP) are reviewed.

PRETERM INFANTS AND
SURFACTANT EFFECTIVENESS IN
CLINICAL TRIALS

Surfactant trials have included infants
born between 23 and 34 weeks’ ges-
tation and/or with birth weight be-
tween 500 and 2000 g.1–12 The results
of subgroup analyses from such stud-
ies indicated that surfactant therapy
decreased mortality rates most effec-
tively in infants born at less than 30
weeks’ gestation or with birth weight
<1250 g.12 In addition, surfactant re-
placement reduced the incidence of
pneumothorax, pulmonary interstitial
emphysema, and the combined out-
come of death or BPD, compared with
no surfactant replacement12; these
findings suggest that lung injury is
mitigated after surfactant replace-
ment. The incidence of other medical
morbidities, such as BPD, intraven-
tricular hemorrhage, necrotizing en-
terocolitis, health care–associated
infections, retinopathy of prematurity,
and patent ductus arteriosus, has not
changed with surfactant replacement,
but this may be attributable, in part,
to the large reduction in mortality
with surfactant replacement ther-
apy.13 The onset of clinical signs of
patent ductus arteriosus may occur
earlier, and the incidence of pulmo-
nary hemorrhage, especially in infants

born at less than 27 weeks’ gestation,
may be increased with surfactant
therapy. Surfactant replacement is
effective for larger and more mature
preterm infants with established RDS.

PROPHYLACTIC VERSUS RESCUE
SURFACTANT

A prophylactic, or preventive, surfactant
strategy is defined as intubation and
surfactant administration to infants at
high risk of developing RDS for the
primary purpose of preventing wors-
ening RDS rather than treatment of
established RDS; this has been oper-
ationalized in clinical studies as sur-
factant administration in the delivery
room before initial resuscitation efforts
or the onset of respiratory distress or,
most commonly, after initial re-
suscitation but within 10 to 30 minutes
after birth. This contrasts with a rescue
or treatment surfactant strategy, in
which surfactant is given only to pre-
term infants with established RDS.
Rescue surfactant is most often ad-
ministered within the first 12 hours
after birth, when specified threshold
criteria of severity of RDS are met.

The meta-analysis of studies conducted
before routine application of CPAP
demonstrated a lower mortality rate
(relative risk [RR] 0.69; 95% confidence
interval [CI] 0.56–0.85; number needed
to benefit [NNTB] 20) and a decrease in
the risk of air leak (RR 0.79; 95% CI
0.63–0.98) in preterm infants receiving

prophylactic surfactant versus rescue
surfactant.14 However, when the studies
that allowed for routine application of
CPAP were included in the meta-analysis
(National Institute of Child Health and
Human Development SUPPORT Trial and
Vermont Oxford Network Delivery Room
Management Trial), the benefits of pro-
phylactic surfactant on mortality (RR
0.89; 95% CI 0.76–1.04) and air leak (RR
0.86; 95% CI 0.71–1.04) could no longer
be demonstrated.5 Furthermore, infants
receiving prophylactic surfactant had
a higher incidence of BPD or death than
did infants stabilized on CPAP (RR 1.12;
95% CI 1.02–1.24). Secondary analyses
of studies that did or did not use CPAP
to stabilize infants demonstrated a
trend to a lower risk of intraventricular
hemorrhage (RR 0.91; 95% CI 0.82–1.00)
and severe intraventricular hemorrhage
(RR 0.87; 95% CI 0.70–1.04) with pro-
phylactic surfactant. That finding cannot
be explained; however, there was con-
siderable heterogeneity in the trials in-
cluded in the meta-analysis. The risks of
developing other complications of pre-
maturity, such as retinopathy of pre-
maturity, patent ductus arteriosus, and
periventricular leukomalacia, were not
significantly different.

When studies investigating infants born
at <30 weeks’ gestation were analyzed
separately,5 similar findings were
noted. However, there was a trend for
an increased risk of chronic lung dis-
ease in infants born at <30 weeks’
gestation who received prophylactic
surfactant (RR 1.13; 95% CI 1.00–1.28)
and a significant increase in death or
chronic lung disease (RR 1.13; 95% CI
1.02–1.25) with use of prophylactic
surfactant.

EARLY VERSUS DELAYED
SELECTIVE SURFACTANT
TREATMENT OF RDS

Although there are no statistically
significant benefits to prophylactic use
of surfactant when compared with

TABLE 1 Meta-analyses of Surfactant Replacement: Prophylaxis and Rescue Treatment With
Animal-Derived and Synthetic Surfactant2,3,8,11

Outcome Prophylactic Surfactant Rescue Surfactant

Animal Derived Synthetic Animal Derived Synthetic

N RR (95% CI) N RR (95% CI) N RR (95% CI) N RR (95% CI)

Neonatal mortality 8 0.60 (0.47–0.77) 7 0.70 (0.58–0.85) 10 0.68 (0.57–0.82) 6 0.73 (0.61–0.88)
Pneumothorax 9 0.40 (0.29–0.54) 6 0.67 (0.50–0.90) 12 0.42 (0.34–0.52) 5 0.64 (0.55–0.76)
PIE 6 0.46 (0.36–0.59) 2 0.68 (0.50–0.93) 8 0.45 (0.37–0.55) 4 0.62 (0.54–0.71)
BPDa 8 0.91 (0.79–1.05) 4 1.06 (0.83–1.36) 12 0.95 (0.84–1.08) 5 0.75 (0.61–0.92)
BPD/deatha 8 0.80 (0.72–0.88) 4 0.89 (0.77–1.03) 12 0.83 (0.77–0.90) 4 0.73 (0.65–0.83)

N, number; PIE, pulmonary interstitial emphysema.
a Defined at 28 d.
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prophylactic CPAP, several studies have
investigated whether administration of
surfactant early in the course of re-
spiratory insufficiency improves clini-
cal outcomes. Early rescue is defined
as surfactant treatment within 1 to 2
hours of birth, and late rescue is de-
fined as surfactant treatment 2 or
more hours after birth. A recent meta-
analysis of early (within 2 hours)
versus delayed surfactant treatment
concluded that the risks of mortality
(RR 0.84; 95% CI 0.74–0.95), air leak
(RR 0.61; 95% CI 0.48–0.78), chronic
lung disease (RR 0.69; 95% CI 0.55–
0.86), and chronic lung disease or
death (RR 0.83; 95% CI 0.75–0.91) were
significantly decreased. There were no
differences in other complications of
prematurity.7

EARLY ADMINISTRATION OF
SURFACTANT FOLLOWED BY BRIEF
VENTILATION AND EXTUBATION TO
CPAP (INSURE STRATEGY)

The INSURE strategy is widely used
throughout the world. In randomized
clinical trials performed before 2008,
the INSURE approach, compared with
rescue surfactant administration in
infants with RDS, was associated with
a significantly reduced need for me-
chanical ventilation (RR 0.67; 95% CI
0.57–0.79) and a reduced need for ox-
ygen at 28 days.6 In an analysis strati-
fied by fraction of inspired oxygen
requirement at study entry, a signifi-
cantly higher frequency of patent duc-
tus arteriosus was observed among
infants in the rescue surfactant group,
who required a fraction of inspired
oxygen greater than 0.45 (RR 2.15; 95%
CI 1.09–4.23). The Vermont Oxford Net-
work Delivery Room Management Trial
(n = 648) randomly assigned infants
born at 26 to 29 weeks’ gestation to 1
of 3 treatment groups: prophylactic
surfactant and continued ventilation,
prophylactic surfactant and rapid ex-
tubation to CPAP (INSURE), or nasal

CPAP without surfactant.15 When com-
pared with the group of infants re-
ceiving prophylactic surfactant and
continued ventilation, the RR of death
or BPD was 0.78 (95% CI 0.59–1.03) for
the INSURE group and 0.83 (95% CI
0.64–1.09) for the CPAP group. How-
ever, in the nasal CPAP group, 48%
were managed without intubation and
54% without surfactant treatment. A
recent meta-analysis demonstrated
that prophylactic surfactant (with
rapid extubation to CPAP) was associ-
ated with a higher risk of death or BPD
(RR 1.12; 95% CI 1.02–1.24; number
needed to harm of 17) when compared
with early stabilization with CPAP and
selective surfactant administration.5 In
infants with birth weight ≥1250 g and
mild to moderate RDS, elective intuba-
tion and administration of surfactant
decreased the need for mechanical ven-
tilation but had no effect on the du-
ration of oxygen therapy, ventilator
therapy, or hospital stay.16

ANIMAL-DERIVED VERSUS
SYNTHETIC SURFACTANT

A wide variety of animal-derived and
synthetic surfactants are available
commercially (Table 2); both are ben-
eficial as therapy for RDS in preterm
infants. Animal-derived surfactants
are modified or purified from bovine
or porcine lungs. Treatment with
animal-derived surfactants (beractant
[Survanta; Abbvie Inc, North Chicago,
IL], calfactant [Infasurf; ONY Inc,
Amherst, NY], and poractant [Curosurf;
Chiesi Farmaceutici, Parma, Italy]) has
several advantages over first-generation,
protein-free synthetic surfactants
(eg, colfosceril palmitate [Exosurf;
GlaxoSmithKline, Middlesex, UK]).3

These include lower mortality rates
(RR 0.86; 95% CI 0.76–0.98; number
needed to harm of 40) and fewer
pneumothoraces (RR 0.63; 95% CI
0.53–0.75; NNTB 22).4 Animal-derived
surfactants contain variable amounts

of surfactant protein B (SP-B). SP-B
enhances the rate of adsorption of
phospholipids at the air-water inter-
face, is involved in the formation of tu-
bular myelin, and has antiinflammatory
properties. However, it is unclear
whether significant differences in
clinical outcomes exist among the
available animal-derived products.

A synthetic surfactant (lucinactant) that
contains a 21-amino acid peptide that
mimics SP-B activity has recently been
approved for the prevention and
treatment of RDS in preterm infants.18,19

When compared with animal-derived
surfactant (beractant or poractant),
lucinactant was shown to be equiva-
lent.18,19 Neonatal morbidities (intra-
ventricular hemorrhage, periventricular
leukomalacia, pulmonary hemorrhage,
sepsis, patent ductus arteriosus, ret-
inopathy of prematurity, necrotizing
enterocolitis, and BPD) were not sig-
nificantly different between preterm
infants treated with animal-derived
surfactants and those treated with
synthetic surfactants.

SURFACTANT ADMINISTRATION

Surfactant administration strategies
have been based on manufacturer
guidelines for individual surfactants.1

The dose of surfactant, frequency of
administration, and treatment proce-
dures have been modeled after re-
search protocols. Furthermore, repeated
doses of surfactants given at intervals
for predetermined indications have
decreased mortality and morbidity
compared with placebo or single
surfactant doses.10 However, given the
long half-life for surfactant in preterm
infants with RDS,20 redosing should
not be needed more often than every
12 hours, unless surfactant is being
inactivated by an infectious process,
meconium, or blood. Dosing intervals
shorter than 12 hours recommended
by some manufacturers are not based
on human pharmacokinetic data.
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Surfactant administration procedures
may be complicated by transient air-
way obstruction, oxygen desaturation,
bradycardia, and alterations in cere-
bral blood flow and brain electrical
activity. The delivery of surfactant can
also result in rapid improvement in
lung volume, functional residual ca-
pacity, and compliance. Thus, expedi-
tious changes in mechanical ventilator
settings may be necessary to minimize
the risks of lung injury and air leak.
Clinicians with expertise in these
procedures should be responsible for
surfactant administration whenever
surfactant is given.

Surfactant has traditionally been ad-
ministered through an endotracheal
tube either as bolus, in smaller aliquots,21

or by infusion through an adaptor
port on the proximal end of the en-
dotracheal tube.19 In an animal model,
administration of surfactant as an in-
tratracheal bolus while disconnected
from the mechanical ventilator re-
sulted in more uniform distribution
than an infusion administered over 30
minutes through a side-hole adapter.22

However, a small clinical trial of human
preterm infants showed no signifi-
cant differences in clinical outcomes
between methods.23 During surfac-
tant administration, reflux into the

endotracheal tube occurred more of-
ten when the infusion technique was
used. Similar clinical outcomes were
also found when surfactant was ad-
ministered as a bolus or as a 1-minute
infusion through a side-hole adapter.24

Because data are conflicting and lim-
ited, the optimal method of surfactant
administration in preterm infants has
yet to be clearly proven. Additionally,
there is insufficient evidence to rec-
ommend the optimal number of frac-
tional doses of surfactant or what
body position is best when surfactant
is administered.

A number of alternatives to intratracheal
administration of surfactant have been
evaluated in clinical trials.25–32 These
include use of aerosolized surfactant
preparations, laryngeal mask airway-
aided delivery of surfactant, instillation
of pharyngeal surfactant, and adminis-
tration of surfactant using thin intra-
tracheal catheters. Theoretically, each
of these methods could allow adminis-
tration of surfactant without intubation
in spontaneously breathing infants. In
a recent study, Göpel et al25 randomized
220 preterm infants born at 26 to 28
weeks’ gestation to receive either sur-
factant administered via a thin plastic
catheter (using laryngoscopy) or surfac-
tant administered as a rescue therapy.

All infants were maintained on CPAP.
The administration of surfactant
through a thin plastic catheter sig-
nificantly reduced the need for me-
chanical ventilation and decreased
the need for oxygen therapy at 28
days. More data are needed to rec-
ommend any of the alternative tech-
niques for surfactant administration.

SURFACTANT REPLACEMENT
THERAPY FOR RESPIRATORY
DISORDERS OTHER THAN RDS

Surfactant inactivation and secondary
dysfunction may occur with conditions
such asmeconium aspiration syndrome,
persistent pulmonary hypertension of
the newborn, neonatal pneumonia, and
pulmonary hemorrhage.33,34 Surfactant
administration techniques, surfactant
dosage, patient populations, entry cri-
teria, and study outcomes in the small
randomized trials and case series of
surfactant replacement in neonates
with secondary surfactant deficiency
vary considerably.35–42

Meconium aspiration syndrome with
severe respiratory failure and persis-
tent pulmonary hypertension may be
complicated by surfactant inactivation.
Surfactant replacement by bolus or
slow infusion in infants with severe

TABLE 2 Composition and Dosage of Surfactants17

Surfactant Main
Phospholipids

Proteins Phospholipid
Concentration

Suggested
Dose

Phospholipid per
Dose

Animal-derived
Beractant (Survantaa) minced bovine lung

extract
DPPC and PG (<0.1%) SP-B and (1%)

SP-C
25 mg/mL 4 mL/kg 100 mg/kg

Calfactant (Infasurfb) bovine calf lung lavage DPPC and PG (0.7%) SP-B and (1%) SP-C 35 mg/mL 3 mL/kg 105 mg/kg
Poractant (Curosurfc) minced porcine lung

extract
DPPC and PG (0.6%)SP-B and (1%) SP-C 80 mg/mL 2.5 mL/kg and 100-200 mg/kg

1.25 mL/kg 100 mg/kg
Synthetic
Colfosceril (Exosurfd) DPPC (100%) None 13.5 mg/mL 5 mL/kg 67.5 mg/kg

Synthetic, protein analog
Lucinactant (Surfaxine) DPPC and POPG KL4 peptide as SP-B 30 mg/mL 5.8 mL/kg 175 mg/kg

DPPC, dipalmitoyl phosphatidylcholine; PG, phosphatidylglycerol; POPG, palmitoyloleyl phosphatidylglycerol; SP-C, surfactant protein C.
a Abbvie Inc, North Chicago, IL.
b ONY Inc, Amherst, NY.
c Chiesi Farmaceutici, Parma, Italy.
d GlaxoSmithKline, Middlesex, UK.
e Discovery Laboratories, Warrington, PA.
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meconium aspiration syndrome im-
proved oxygenation and reduced the
need for extracorporeal membrane
oxygenation (ECMO) (RR 0.64; 95% CI
0.46–0.91; NNTB 6).35 Surfactant did not
reduce mortality or decrease the fre-
quency of air leaks (pneumothoraces
or pulmonary interstitial emphysema).
In a blinded randomized clinical trial of
infants receiving ECMO, administration
of surfactant shortened the duration of
the ECMO. Notably, there were no
infants with congenital diaphragmatic
hernia in that study.36

Surfactant inactivation may be asso-
ciated with pneumonia.37,38 In a small
randomized trial of surfactant rescue
therapy, the subgroup of infants with
sepsis showed improved oxygenation
and a reduced need for ECMO com-
pared with a similar group of control
infants.37 Newborn infants with pneu-
monia or sepsis receiving rescue surfac-
tant also demonstrated improved gas
exchange compared with infants
without surfactant treatment. The
number of neonates who received
surfactant for sepsis and pneumonia
in these clinical reports is small, and
no recommendation can be made.

Surfactant treatment of pulmonary
hemorrhage is plausible, because blood
inhibits surfactant function. However,
only a few retrospective and observa-
tional reports have documented the
benefits of such therapy, and the mag-
nitude of benefit remains to be estab-
lished.39

Congenital diaphragmatic hernia may
be associated with surfactant in-
sufficiency.40 Although measurements
of disaturated phosphatidylcholine
from lungs of infants with congenital
diaphragmatic hernia show synthetic
rates similar to those from infants
without diaphragmatic hernia, pool
sizes and kinetics are altered.40 How-
ever, surfactant treatment of a large
series of infants with congenital di-
aphragmatic hernia did not improve

outcomes. In fact, the need for ECMO,
the incidence of chronic lung disease,
and mortality rate were increased
with surfactant administration.41,42

ANTENATAL STEROIDS AND
SURFACTANT REPLACEMENT

Surfactant trials that proved efficacy
were performed at a time when an-
tenatal steroid therapy was given in-
frequently.43 By the late 1990s, most
mothers of preterm infants born at
less than 30 weeks’ gestation had re-
ceived antenatal steroids (58% to
92%).44–46 Antenatal steroids signifi-
cantly reduce mortality (RR 0.62; 95%
CI 0.51–0.77; NNTB 23), RDS (RR 0.65;
95% CI 0.47–0.75; NNTB 12), and sur-
factant use in preterm infants (RR
0.45; 95% CI 0.22–0.93; NNTB 9),47 most
consistently in those born between 28
and 34 weeks’ gestation.

Results of observational studies and
clinical trials have inferred that ante-
natal steroids may reduce the need for
prophylactic and early rescue surfac-
tant replacement in infants born after
27 to 28 weeks’ gestation,16,48 but no
randomized, controlled trials have
addressed this issue. In infants born at
or earlier than 27 weeks’ gestation, the
incidence of RDS is not reduced after
exposure to antenatal steroids; how-
ever, in a recently published study,
death or neurodevelopment impair-
ment at 18 to 22 months was signifi-
cantly lower for infants who had been

exposed to antenatal steroids at 23 to
25 weeks’ gestation.49 Infants born be-
fore 32 weeks’ gestation who received
both antenatal steroids and postnatal
surfactant were found on subgroup
analyses to have significant reductions
in mortality, severity of respiratory dis-
tress, and air leaks when compared
with subgroups that received neither
steroids nor surfactant, antenatal ste-
roids only, or surfactant only.50–52 This
finding corroborates evidence from an-
imal models of RDS that the combina-
tion of antenatal steroids and postnatal
surfactant improves lung function more
than either treatment alone.53–55

An important additional benefit of an-
tenatal steroids is a reduction in risk
of intraventricular hemorrhage, an
advantage not found with surfactant
replacement alone.56 The effects of
antenatal steroids on other neonatal
morbidities, such as necrotizing en-
terocolitis and patent ductus arterio-
sus, have been inconsistent. However,
antenatal steroids have not signifi-
cantly decreased the incidence of
BPD.50,51

CPAP AND SURFACTANT

Randomized clinical trials suggest that
nasal CPAP is acceptable as an alter-
native to surfactant administration in
preterm infants with RDS. A clinical
report from the American Academy of
Pediatrics, “Respiratory Support of
the Preterm Infant,” is forthcoming.57

TABLE 3 Levels of Evidence59

Recommendation LOE LOE Grade of Recommendation

Preterm infants born at <30 wk of gestation who need
mechanical ventilation because of severe RDS should be
given surfactant after initial stabilization.

1 Strong Recommendation

Using CPAP immediately after birth with subsequent selective
surfactant administration should be considered as an
alternative to routine intubation with prophylactic or early
surfactant administration in preterm infants.

1 Strong Recommendation

Rescue surfactant may be considered for infants with hypoxic
respiratory failure attributable to secondary surfactant
deficiency (eg, meconium aspiration syndrome or sepsis/
pneumonia).

2 Recommendation
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SUMMARY OF SCIENCE

1. Surfactant replacement, given as
prophylaxis or rescue treatment,
reduces the incidence of RDS, air
leaks, and mortality in preterm
infants with RDS (level of evidence
[LOE] 1).

2. Both animal-derived and newer
synthetic surfactants with SP-B–
like activity decrease acute respi-
ratory morbidity and mortality in
preterm infants with RDS (LOE 1).

3. Early rescue surfactant treatment
(<2 hours of age) in infants with
RDS decreases the risk of mortal-
ity, air leak, and chronic lung dis-
ease in preterm infants (LOE 1).

4. Early initiation of CPAP with subse-
quent selective surfactant adminis-
tration in extremely preterm infants
results in lower rates of BPD/death
when compared with treatment
with prophylactic surfactant ther-
apy (LOE 1).

5. Surfactant replacement has not
been shown to affect the incidence
of neurologic, developmental, be-
havioral, medical, or educational
outcomes in preterm infants (LOE 2).

6. Surfactant treatment improves oxy-
genation and reduces the need for
ECMO without an increase in mor-
bidity in neonates with meconium
aspiration syndrome (LOE 2).

7. Surfactant treatment of infants
with congenital diaphragmatic

hernia does not improve clinical
outcomes (LOE 2).

8. Antenatal steroids and postnatal
surfactant replacement indepen-
dently and additively reduce mor-
tality, the severity of RDS, and air
leaks in preterm infants (LOE 2).

CLINICAL IMPLICATIONS (TABLE 3)

1. Preterm infants born at <30 weeks’
gestation who need mechanical ven-
tilation because of severe RDS should
be given surfactant after initial stabi-
lization (Strong Recommendation).

2. Using CPAP immediately after birth
with subsequent selective surfactant
administration should be considered
as an alternative to routine intuba-
tion with prophylactic or early sur-
factant administration in preterm
infants (Strong Recommendation).

3. Rescue surfactant may be consid-
ered for infants with hypoxic respira-
tory failure attributable to secondary
surfactant deficiency (eg, pulmonary
hemorrhage, meconium aspiration
syndrome, or sepsis/pneumonia)
(Recommendation).

4. Preterm and term neonates who
are receiving surfactant should
be managed by nursery and trans-
port personnel with the technical
and clinical expertise to administer
surfactant safely and deal with
multisystem illness. Therefore, pedi-
atric providers who are without ex-
pertise, or who are inexperienced

or uncomfortable with surfactant
administration or managing an in-
fant who has received surfactant
should wait for the transport team
to arrive.
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The Transfer of Drugs and Therapeutics Into Human
Breast Milk: An Update on Selected Topics

abstract
Many mothers are inappropriately advised to discontinue breastfeeding
or avoid taking essential medications because of fears of adverse effects
on their infants. This cautious approach may be unnecessary in many
cases, because only a small proportion of medications are contraindi-
cated in breastfeedingmothers or associated with adverse effects on their
infants. Information to inform physicians about the extent of excretion for
a particular drug into human milk is needed but may not be available.
Previous statements on this topic from the American Academy of Pediat-
rics provided physicians with data concerning the known excretion of spe-
cific medications into breast milk. More current and comprehensive
information is now available on the Internet, as well as an application
for mobile devices, at LactMed (http://toxnet.nlm.nih.gov). Therefore, with
the exception of radioactive compounds requiring temporary cessation
of breastfeeding, the reader will be referred to LactMed to obtain the
most current data on an individual medication. This report discusses
several topics of interest surrounding lactation, such as the use of
psychotropic therapies, drugs to treat substance abuse, narcotics, gal-
actagogues, and herbal products, as well as immunization of breastfeed-
ing women. A discussion regarding the global implications of maternal
medications and lactation in the developing world is beyond the scope of
this report. The World Health Organization offers several programs and
resources that address the importance of breastfeeding (see http://
www.who.int/topics/breastfeeding/en/). Pediatrics 2013;132:e796–e809

INTRODUCTION

Lactating women can be exposed to medications or other therapeutics,
either on a limited or long-term basis, depending on the need to treat
acute or chronic conditions. Many women are advised to discontinue
nursing or avoid taking necessary medications because of concerns about
possible adverse effects in their infants.1 Such advice is often not based
on evidence, because information about the extent of drug excretion into
human milk may be unavailable, and for many drugs, information is
limited to data from animal studies, which may not correlate with human
experience. In addition, not all drugs are excreted in clinically significant
amounts into human milk, and the presence of a drug in human milk
may not pose a risk for the infant. To weigh the risks and benefits of
breastfeeding, physicians need to consider multiple factors. These fac-
tors include the need for the drug by the mother, the potential effects of
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the drug on milk production, the
amount of the drug excreted into hu-
man milk, the extent of oral absorption
by the breastfeeding infant, and poten-
tial adverse effects on the breastfeeding
infant. The age of the infant is also an
important factor in the decision-making
process, because adverse events asso-
ciated with drug exposure via lactation
occur most often in neonates younger
than 2 months and rarely in infants
older than 6 months.2 In the near
future, pharmacogenetics may also pro-
vide important guidance for individu-
alized decisions.

In large part because of efforts by
Cheston Berlin, Jr, MD, a statement by
the American Academy of Pediatrics

(AAP) on the transfer of drugs and
chemicals into human milk was first
published in 19833 and underwent
several subsequent revisions,4,5 the
most recent of which was published
in 2001.6 Previous editions were
intended to list drugs potentially used
during lactation and to describe pos-
sible effects on the infant and/or on
lactation. Revisions for the statement
can no longer keep pace with the
rapidly changing information available
via the Internet, published studies,
and new drug approvals. A more
comprehensive and current database
is available at LactMed (http://toxnet.
nlm.nih.gov). LactMed includes up-to-
date information on drug levels in

human milk and infant serum, possi-
ble adverse effects on breastfeeding
infants, potential effects on lactation,
and recommendations for possible
alternative drugs to consider. Com-
mon herbal products are also in-
cluded. For this reason, with the
exception of radioactive compounds
that require temporary or permanent
cessation of breastfeeding, the reader
will be referred to LactMed to obtain
the most current data on an individual
medication.

This statement reviews proposed
changes in US Food and Drug Admin-
istration (FDA) labeling that are de-
signed to provide useful information
to the physician and to outline general

LactMed is part of the National Library of Medicine’s Toxicology Data Network (TOXNET)

Each record includes the following information:

� Generic name: refers to US-adopted name of active portion of the drug

� Scientific name: genus and species of botanical products (when applicable)

� Summary of use during lactation (includes discussion of conflicting recommendations and citations)

� Drug levels

▫ Maternal levels: based on studies that measure concentration in breast milk; includes relative infant dose
(weight-adjusted percentage of maternal dose) when possible

▫ Infant levels: serum or urine concentrations from the literature
� Effects in breastfed infants: adverse events with Naranjo* assessment of causality (definite, probably, possibly,

unlikely)

� Possible effects on lactation: if known, including effects on infants that may interfere with nursing (eg, sedation)

� Alternative drugs to consider: may not be comprehensive

� References

� Chemical Abstracts Service Registry Number

� Drug class

� LactMed record number

� Last revision date

Primary Author: Philip O. Anderson, PharmD

Contributor: Jason Sauberan, PharmD

Peer Review Panel:

Cheston M. Berlin, Jr, MD
Shinya Ito, MD
Kathleen Uhl, MD
Sonia Neubauer, MD

* The Naranjo probability scale is a method used to estimate the probability that an adverse event is caused by a drug.7
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considerations for individual risk/
benefit counseling. An update re-
garding the use of antidepressants,
anxiolytics, and antipsychotics in the
lactating woman is also provided, be-
cause the use of psychotropic agents
during lactation is still debated. Since
publication of the last statement, nu-
merous questions have been raised
regarding the use of methadone in the
lactating woman. For this reason,
therapies for substance abuse and
smoking cessation are discussed. Given
the finding that codeine use may be
associated with toxicity in patients, in-
cluding neonates with ultrarapid me-
tabolism, a brief review of alternative
agents to treat pain in the lactating
woman is provided. The use of gal-
actagogues is also reviewed because
more women now endeavor to breast-
feed adopted infants or preterm neo-
nates. The increasing use of herbal
products has invited a discussion of
the merits of these alternative thera-
pies in the nursing woman. Finally,
immunization of breastfeeding women
and their infants will be reviewed to
assist pediatricians in encouraging
immunization when needed in lactat-
ing women and addressing parental
reluctance to immunize breastfed
infants.

GENERAL CONSIDERATIONS

Several factors should be considered
when advising a woman regarding a
decision to breastfeed her infant while
she is on drug therapy. The benefits of
breastfeeding for both the infant and
mother need to be weighed against the
risks of drug exposure to the infant (or
to the mother, in the case of agents
intended to induce lactation). Many
factors affect the individual risk/benefit
decision, including specific information
about chemical and pharmacologic
properties of the drug, which may be
available from resources such as
LactMed and in product labeling. In

general, chemical properties of a drug,
such as lack of ionization, small mo-
lecular weight, low volume of distri-
bution, low maternal serum protein
binding, and high lipid solubility, facil-
itate drug excretion into human milk.
Drugs with long half-lives are more
likely to accumulate in human milk, and
drugs with high oral bioavailability are
more easily absorbed by the infant.8

The adverse event profile of the drug is
another property that affects the in-
dividual risk/benefit ratio. Use of
a drug with a significant adverse effect
in a lactating woman (such as an ar-
rhythmia) may be acceptable to treat
a serious illness in the mother; how-
ever, use of the same drug to increase
milk production would not be accept-
able. For drugs with an adverse event
profile that correlates with increasing
dosage, higher maternal doses may be
associated with greater neonatal
toxicity. In addition, the timing of ex-
posure and the duration of therapy
are other important considerations.
A decision to breastfeed when con-
tinuing treatment with an agent for
which in utero exposure also has
occurred differs from a decision to
initiate a novel therapy in the early
postpartum period. Similarly, the
risks of a single-dose therapy or
short-term treatment may differ from
those of a chronic therapy.

In addition to pharmacokinetic or
chemical properties of the drug, the
infant’s expected drug exposure is
influenced by infant and maternal fac-
tors beyond basic known pharmacoki-
netic and chemical properties of the
drug itself. For example, the risk of
adverse reactions in a preterm infant
or an infant with underlying chronic
medical conditions may be higher than
that for a more mature or healthier
infant. Certain drugs may accumulate
in the breastfed infant because of re-
duced clearance or immaturity of met-
abolic pathways. However, for other

drugs (eg, acetaminophen), the imma-
turity of these same pathways may
protect an infant from toxic drug
metabolites. Similarly, patients with
specific genotypes may experience
drug toxicity, as evidenced by fatalities
observed in individuals who demon-
strate ultrarapid metabolism of co-
deine.9 Finally, certain infant conditions,
such as metabolic diseases, and ma-
ternal health conditions may preclude
nursing (eg, HIV) or require multiple
therapies that are particularly toxic
(eg, cancer treatment).

CHANGES IN DRUG LABELING

In the past, the lactation section in FDA-
approved labeling was often limited to
statements that advise caution or
contain an admonition to discontinue
breastfeeding or discontinue therapy,
depending on the importance to the
mother. In 2008, the FDA published
a proposed revision to the regulations,
which affects the pregnancy and lac-
tation sections of labeling. The agency
is currently working on the final rule,
which is intended to provide a clini-
cally oriented framework for place-
ment of pregnancy and lactation
information into drug labeling and to
permit the patient and physician to
explore the risk/benefit on the basis of
the best available data. Under the
proposed rule, the current Nursing
Mothers section is replaced by a sec-
tion called Lactation. The Lactation
section of labeling will contain 3
subsections: Risk Summary, Clinical
Considerations, and Data. The Risk
Summary section will include a sum-
mary of what is known about the ex-
cretion of the drug into human milk
and potential effects on the breastfed
infant, as well as maternal milk pro-
duction. The Clinical Considerations
section will include methods to mini-
mize exposure of the breastfed infant
to the drug when applicable, as well as
information about monitoring for
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expected adverse drug effects on the
infant. The Data component will pro-
vide a detailed overview of the existing
data that forms the evidence base for
the other 2 sections.

In addition to the proposed rule, the
FDA published “Guidance for Industry:
Clinical Lactation Studies: Study De-
sign, Data Analysis, and Recom-
mendations for Labeling.”10

Along with outlining recommendations
regarding lactation study design as
well as the timing and indications for
these studies, this draft guidance
includes advice on parameters (sev-
eral of which are used in LactMed) that
can be used to inform physicians
about the extent of drug exposure.
Using these parameters, drug expo-
sure to the infant may be measured
directly in infant serum or estimated
on the basis of pharmacokinetic pa-
rameters. These estimates of infant
exposure (for example, relative infant
dose) can be expressed as a percent of
weight-adjusted maternal or, when
known, weight-adjusted pediatric dose.

ANTIDEPRESSANTS, ANXIOLYTICS,
AND ANTIPSYCHOTICS

Previous statements from the AAP cat-
egorized the effect of psychoactive drugs
on the nursing infant as “unknown but
may be of concern.” Although new data
have been published since 2001, in-
formation on the long-term effects of
these compounds is still limited. Most
publications regarding psychoactive
drugs describe the pharmacokinetics
in small numbers of lactating women
with short-term observational studies
of their infants. In addition, interpre-
tation of the effects on the infant from
the small number of longer-term stud-
ies is confounded by prenatal treat-
ment or exposure to multiple therapies.
For these reasons, the long-term ef-
fect on the developing infant is still
largely unknown.11,12

Many antianxiety drugs, antide-
pressants, and mood stabilizers appear
in low concentrations in human milk,
with estimated relative infant doses
less than 2% of weight-adjusted ma-
ternal dose and/or milk-plasma
ratios less than 1.13 However, the per-
centage of maternal doses that ap-
proach clinically significant levels (10%
or more) have been reported for
bupropion,14 diazepam,13 fluoxetine,15

citalopram,16 lithium,17 lamotrigine,18

and venlafaxine.19 Data on drug ex-
cretion in human milk are not avail-
able for up to one-third of psychoactive
therapies.13

Because of the long half-life of some of
these compounds and/or their metab-
olites, coupled with an infant’s imma-
ture hepatic and renal function,
nursing infants may have measurable
amounts of the drug or its metabolites
in plasma and potentially in neural
tissue. Infant plasma concentrations
that exceed 10% of therapeutic ma-
ternal plasma concentrations have
been reported for a number of selec-
tive serotonin reuptake inhibitors,

antipsychotics, anxiolytics, and mood
stabilizers (see Table 1).

Mothers who desire to breastfeed
their infant(s) while taking these
agents should be counseled about the
benefits of breastfeeding as well as the
potential risk that the infant may be
exposed to clinically significant levels
and that the long-term effects of this
exposure are unknown. Consideration
should be given to monitoring growth
and neurodevelopment of the infant.

DRUGS FOR SMOKING CESSATION
OR TO TREAT SUBSTANCE ABUSE/
ALCOHOL DEPENDENCE

Although many women are appropri-
ately advised to refrain from smoking,
drinking, and using recreational drugs
during and after pregnancy, in part
because of adverse effects on their
infants (see Table 2), some are unable
to do so and may seek assistance after
delivery. Maternal smoking is not an
absolute contraindication to breast-
feeding.31 Nonetheless, for multiple
reasons, including the association of
sudden infant death syndrome with

TABLE 1 Psychoactive Drugs With Infant
Serum Concentrations Exceeding
10% of Maternal Plasma
Concentrationsa

Agent Reference

Citalopram Weissman 200420

Clomipramine Schimmell 199121

Diazepam Wesson 198522

Doxepin Moretti 200916

Fluoxetine Weissman 2004,20 product
labeling

Fluvoxamine Weissman 200420

Lamotrigine Newport 2008,18

Fotopoulou 200923

Lithium Viguerra 2007,24

Grandjean 2009,25

Bogen 201226

Mirtazapine Tonn 200927

Nortriptyline Weissman 200420

Olanzapine Whitworth 200828

Sertraline Hendrick 2001,29 Stowe 200330

Venlafaxine Newport 200919

a Based on individual maternal-infant pair(s); may in-
clude active metabolites.

ESTIMATES OF DRUG EXPOSURE

Daily Infant Dosage (mg/day)=
Pðdrug  concentration  in  each milk 

collection× expreesed  volume in 

each milk  collectionÞ
OR

Cmilk½average  drug  concentration  in 
milkðmg=mLÞ�× Vmilkðvolume  in mL 
of  milk  ingested  in  24  hoursÞ

Note :   Vmilk   is  typically  estimated  to
  be  150 mL=kg=day

Relative Infant Dose

%  Maternal  Dose¼ ½Daily  Infant  Dosage 
ðmg=kg=dayÞ÷Maternal  Dose 
ðmg=kg=dayÞ�× 100

%  Infant  or  Pediatric  Dose¼ ½Daily  Infant 
Dosage  ðmg=kg=dayÞ ÷ Infant or Pediatric 
doseðmg=kg=dayÞ�× 100
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tobacco exposure,32,33 lactating women
should be strongly encouraged to stop
smoking and to minimize secondhand
exposure. Exposure to alcohol or rec-
reational drugs may impair a mother’s
judgment and interfere with her care
of the infant and can cause toxicity to
the breastfeeding infant (see Table 2).

Limited information is available re-
garding the use of medications in
lactating women to treat substance
abuse or alcohol dependence or for
smoking cessation. However, the pres-
ence of behaviors, such as continued
ingestion of illicit drugs or alcohol, and
underlying conditions, such as HIV in-
fection, are not compatible with breast-
feeding.49,50 Patients also require ongoing
psychosocial support to maintain
abstinence.48

Methadone, buprenorphine, and nal-
trexone are 3 agents approved by the
FDA for use in the treatment of opioid
dependence. Continued breastfeeding
by women undergoing such treatment
presumes that the patient remains
abstinent, is HIV negative, and is en-

rolled in and closely monitored by an
appropriate drug treatment program
with significant social support.48,51

Potential adverse effects on breast-
feeding infants from methadone
(according to product labeling) and
buprenorphine include lethargy, re-
spiratory difficulty, and poor weight
gain.52 The long-term effects of meth-
adone in humans are unknown. None-
theless, methadone levels in human
milk are low, with calculated infant
exposures less than 3% of the maternal
weight-adjusted dose.53,54 Plasma con-
centrations in infants are also low (less
than 3% of maternal trough concen-
trations) during the neonatal period
and up to 6 months postpartum.55,56

For these reasons, guidelines from the
Academy of Breastfeeding Medicine
encourage breastfeeding for women
treated with methadone who are en-
rolled in methadone-maintenance pro-
grams.48

Buprenorphine is excreted into human
milk and achieves a level similar to that
in maternal plasma.57 Infant exposure

appears to be up to 2.4% of the ma-
ternal weight-adjusted dose.55,56,58

However, buprenorphine can be abused,
and although the significance in humans
is unknown, labeling for buprenor-
phine and buprenorphine/naloxone
combinations states that use is not
advised by lactating women, because
animal lactation studies have shown
decreased milk production and via-
bility of the offspring. FDA labeling
also advises caution for use of nal-
trexone in nursing infants of opioid-
dependent women. Of note, published
information on naltrexone is limited to
1 case report that estimates infant
exposure to be low (7 μg/kg/d, or
0.86% of the maternal weight-adjusted
dose).59

Transferred amounts of methadone
or buprenorphine are insufficient to
prevent symptoms of neonatal absti-
nence syndrome.49,60 Neonatal absti-
nence syndrome can occur after
abrupt discontinuation of metha-
done.51,61 Thus, breastfeeding should
not be stopped abruptly, and gradual

TABLE 2 Drugs of Abuse for Which Adverse Effects on the Breastfeeding Infant Have Been Reporteda

Drug Reported Effect or Reason for Concern Reference

Alcohol Impaired motor development or postnatal growth, decreased
milk consumption, sleep disturbances.

Koren 2002,34 Backstrand 2004,35 Mennella 200736

Note: Although binge drinking should be avoided, occasional,
limited ingestion (0.5 g of alcohol/kg/d; equivalent to 8 oz
wine or 2 cans of beer per day) may be acceptable.

National Academy of Sciences 199137

Amphetamines Hypertension, tachycardia, and seizures. Product labeling
In animal studies of postnatal exposure, long-term behavioral
effects, including learning and memory deficits and altered
locomotor activity, were observed.

Benzodiazepines Accumulation of metabolite, prolonged half-life in neonate or
preterm infant is noted; chronic use not recommended.

Jain 2005,38 Malone 200439

Apnea, cyanosis, withdrawal, sedation, cyanosis, and seizures.
Cocaine Intoxication, seizures, irritability, vomiting, diarrhea,

tremulousness.
Chasnoff 1987,40 Winecker 200141

Heroin Withdrawal symptoms, tremors, restlessness, vomiting, poor
feeding.

vandeVelde 200742

LSD Potent hallucinogen.
Methamphetamine Fatality, persists in breast milk for 48 h. Ariagno 1995,43 Bartu 200944

Methylene dioxy-
methamphetamine (ecstasy)

Closely related products (amphetamines) are concentrated in
human milk.

Marijuana (cannabis) Neurodevelopmental effects, delayed motor development at 1 y,
lethargy, less frequent and shorter feedings, high milk-
plasma ratios in heavy users.

Djulus 2005,45 Campolongo 2009,46 Garry 201047

Phencyclidine Potent hallucinogen, infant intoxication. AAP 2001,6 Academy of Breastfeeding Medicine48

a Effect on maternal judgment or mood may affect ability to care for infant.
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weaning is advised if a decision is
made to discontinue breastfeeding.

Limited information is available for di-
sulfiram and naltrexone, agents that
are used to treat alcohol dependence.
As noted previously, a low relative infant
dose (<1%) was observed in a single
case report of naltrexone exposure in
a 6-week-old breastfed infant.59 FDA
labeling discourages use of disulfiram
and both the injectable and oral form
of naltrexone in lactating women.

Only one-third of women successfully
discontinue smoking without pharma-
cologic aids.62 Nicotine replacement
therapy, bupropion, and varenicline are
agents indicated for use as aids to
smoking cessation treatment. Nicotine
replacement therapy is compatible
with breastfeeding as long as the dose
(assuming a cigarette delivers ∼1 mg
of nicotine) is less than the number of
cigarettes typically smoked, because
nicotine passes freely into human milk
and is orally absorbed as nicotine.
Cotinine concentrations are lower than
those related to tobacco use. Short-
acting products (eg, gum or lozenges)
are recommended.62 Infant exposure
decreases proportionally with mater-
nal patch doses.63

In contrast, bupropion is excreted into
human milk with exposures that may
exceed 10% (range, 1.4%–10.6%) of the
maternal dose.14 Although infant levels
were not measured, there is a case
report of a seizure in a 6-month-old
breastfed infant potentially related to
bupropion.64 Limited published in-
formation is available for varenicline,
but the varenicline label includes
a boxed warning for serious neuro-
psychiatric adverse events, including
suicidal ideation or behavior. FDA la-
beling discourages use of both these
agents in lactating women.

PAIN MEDICATIONS

Rarely, normal doses of codeine given
to lactating women may result in

dangerously high levels of its active
metabolite morphine in breastfeeding
infants. A fatality has been noted in an
infant of a mother with ultrarapid
metabolism.65 In this infant, the post-
mortem level of morphine (87 ng/mL)
greatly exceeded a typical level in
a breastfeeding infant (2.2 ng/mL), as
well as the therapeutic range for
neonates (10–12 ng/mL). In addition,
unexplained apnea, bradycardia, cya-
nosis, and sedation have been repor-
ted in nursing infants of mothers
receiving codeine.2,66 Hydrocodone is
also metabolized via the CYP2D6
pathway. On the basis of pharmacoki-
netic data, infants exposed to hydro-
codone through human milk may
receive up to 9% of the relative ma-
ternal dose.67 Given the reduced
clearance of hydrocodone in neonates
and the adverse events observed in
ultrarapid metabolizers of codeine,
caution is advised for use of codeine
and hydrocodone in both the mother
and nursing infant. Close monitoring
for signs and symptoms of neonatal as
well as maternal toxicity is recom-
mended. A commercial test to identify
ultrarapid metabolizers is not yet
widely available. The incidence of this
specific CYP2D6 genotype varies with
racial and ethnic group as follows:
Chinese, Japanese, or Hispanic, 0.5% to
1.0%; Caucasian, 1.0% to 10.0%; African
American, 3.0%; and North African,
Ethiopian, and Saudi Arabian, 16.0% to
28.0%.68

For these reasons, when narcotic
agents are needed to treat pain in the
breastfeeding woman, agents other
than codeine (eg, butorphanol, mor-
phine, or hydromorphone) are pre-
ferred. Clinically insignificant levels of
butorphanol are excreted into human
milk. Morphine appears to be toler-
ated by the breastfeeding infant, al-
though there is 1 case report of an
infant with plasma concentrations
within the therapeutic range.69 Clear-

ance of morphine is decreased in
infants younger than 1 month and
approaches 80% of adult values by 6
months of age.70 Limited data suggest
that use of hydromorphone for brief
periods may be compatible with
breastfeeding71,72; however, FDA label-
ing discourages use. Regardless of
the choice of therapy, to minimize
adverse events for both the mother
and her nursing infant, the lowest
dose and shortest duration of therapy
should be prescribed. Drug delivery
via patient-controlled anesthesia or
administration by the epidural route
may also minimize infant exposure.

Other narcotic agents, such as oxy-
codone, pentazocine, propoxyphene, and
meperidine, are not recommended in the
lactating mother. Relatively high amounts
of oxycodone are excreted into human
milk, and therapeutic concentrations
have been detected in the plasma of
a nursing infant.73 Central nervous sys-
tem depression was noted in 20% of
infants exposed to oxycodone during
breastfeeding.74 Thus, use of oxycodone
should be discouraged. Limited pub-
lished data are available about pentaz-
ocine. However, respiratory depression
and apnea occur frequently in infants,
particularly in neonates or in preterm
infants, who are treated with pentazo-
cine. Propoxyphene has been associated
with unexplained apnea, bradycardia,
and cyanosis, as well as hypotonia in
nursing infants.75,76 Moreover, pro-
poxyphene was withdrawn from the
market because significant QT pro-
longation occurred at therapeutic
doses.77 Meperidine use is associated
with decreased alertness of the infant
and is likely to interfere with breast-
feeding.71 Although estimates of meper-
idine exposure are low (approximately
2% to 3% of the maternal weight-
adjusted dose), the half-life of the active
metabolite for meperidine is prolonged,
and it may accumulate in infant blood
or tissue.71,72
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When narcotics are not required to
relieve mild to moderate pain, other
analgesic agents can be used. Pre-
suming that pain relief is adequate,
short-acting agents, such as ibuprofen
and acetaminophen, are acceptable.78

Although the half-life of ibuprofen may
be prolonged in neonates, particularly
in preterm infants (according to
product labeling), minimal amounts of
ibuprofen are excreted into human
milk.72 Despite reduced clearance of
acetaminophen,79 hepatotoxicity is
less common in neonates than in
older infants, in part because of low
levels of certain cytochrome P-450
enzymes, which convert acetamino-
phen into toxic metabolites.80 Acet-
aminophen is available for both oral
and intravenous administration.

Although all nonsteroidal antiinflam-
matory drugs (NSAIDs) carry a boxed
warning regarding gastrointestinal
bleeding and potential long-term cardiac
toxicity, according to their product la-
beling and Gardiner et al,81 celecoxib,
flurbiprofen, and naproxen are consid-
ered to be compatible with breastfeed-
ing, because less than 1% is excreted
into human milk. In addition, a breast-
feeding infant would receive less than
1% of the relative pediatric dose of cel-
ecoxib prescribed for a 2-year-old
(according to product labeling). How-
ever, long-term use of naproxen is not
recommended because of the drug’s
long half-life and case reports of gas-
trointestinal tract bleeding and emesis.
Avoiding NSAIDs in breastfeeding infants
with ductal-dependent cardiac lesions
may be prudent.

Limited published data on other
NSAIDs (etodolac, fenoprofen, melox-
icam, oxaprozin, piroxicam, sulindac,
and tolmetin) are available, and FDA
labeling discourages their use for
a variety of reasons. Although the
implications for humans are unknown,
meloxicam concentrations in milk of
lactating animals exceed plasma con-

centrations. Diflunisal has a long half-

life and is not recommended because

of potential adverse events, including

cataracts and fatality, in neonatal
animals. Similarly, mefenamic acid has
a prolonged half-life in preterm infants.
Injectable and oral forms of ketorolac
are contraindicated in nursing women,
according to product labeling, because
of potential adverse effects related to
closure of the ductus arteriosus in
neonates. Less than 1% of ketorolac
nasal spray is excreted into human
milk, and unlike the oral and in-
travenous forms of ketorolac, use is not
contraindicated (product labeling).

Carisoprodol and its active metabolite,
meprobamate, are concentrated in
human milk (2–4 times maternal
plasma concentrations). Impaired milk
production has been observed, and
animal studies suggest maternal use
may lead to less effective infant feeding
(because of sedation) and/or de-
creased milk production (according to
product labeling).

Low doses (75–162 mg/d) of aspirin
may be acceptable82; however, use of
high-dose aspirin therapy during
breastfeeding is not advised, because
the serum concentration of salicylate
in breastfeeding infants has been
reported to reach approximately 40%
of therapeutic concentrations. Adverse
events, such as rash, platelet abnor-
malities, bleeding, and metabolic aci-
dosis have also been reported.71

GALACTAGOGUES

Galactagogues, or agents to stimulate
lactation, are often used to facilitate
lactation, particularly for mothers of
preterm infants. They also may be used
to induce lactation in an adoptive
mother. However, evidence to support
these agents, including use of dopa-
mine antagonists, such as domper-
idone and metoclopramide; herbal
treatments; and hormonal manipula-
tion, is lacking.83

Although a placebo-controlled study
(n = 42) suggested that domperidone
may increase milk volume in mothers
of preterm infants,84 maternal safety
has not been established. The FDA
issued a warning in June 2004 re-
garding use of domperidone in breast-
feeding women because of safety
concerns based on published reports
of arrhythmia, cardiac arrest, and
sudden death associated with intrave-
nous therapy. Furthermore, treatment
with oral domperidone is associated
with QT prolongation in children and
infants.85,86 Domperidone is not an
approved product in the United States,
and labeling for oral formulations
marketed outside the United States do
not recommend use during lactation.

Several small trials (each with fewer
than 25 subjects) published before
1990 suggested that metoclopramide
increases prolactin concentrations
and/or milk production in mothers of
both term and preterm infants.87

However, more recent controlled
studies do not replicate this finding.88,89

Human milk concentrations of meto-
clopramide are similar to therapeutic
concentrations in adult plasma,88 and
measurable amounts can be detected
in breastfeeding infants.90 Clearance of
metoclopramide in neonates is pro-
longed, which may result in excessive
serum concentrations and the risk of
conditions associated with overdose,
such as methemoglobinemia. Of concern,
prolactin concentrations were increased
in 4 of 7 infants exposed to metoclopra-
mide via human milk.90 The safety profile
for metoclopramide includes adverse
reactions, such as dystonia, depression,
suicidal ideation, and gastrointestinal
tract disturbances, as well as a boxed
warning about the risk of tardive dyski-
nesia. These risks to the mother limit the
usefulness of this therapy.

Although a pilot study in 8 lactating
women performed decades ago sug-
gested that oxytocin nasal spray
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increased human milk production,
a larger placebo-controlled trial in 51
women has not confirmed that ob-
servation.91 Oxytocin nasal spray is no
longer marketed in the United States.
Similarly, anecdotal reports supporting
the use of the herb fenugreek to facil-
itate lactation have not been confirmed
by controlled studies.92,93 Fenugreek
contains coumarin, which may interact
with NSAIDs.94 Use of fenugreek in lac-
tating women also is associated with
maple-syrup odor in infants.95 Available
data do not support the routine use of
other herbal products, such as fennel,
to facilitate lactation.96

In summary, galactagogues have a lim-
ited role in facilitating lactation and have
not been subject to full assessments of
safety for the nursing infant. Nursing
mothers should seek consultation with
a lactation specialist and use non-
pharmacologic measures to increase
milk supply, such as ensuring proper
technique, using massage therapy, in-
creasing the frequency of milk expres-
sion, prolonging the duration of pumping,
and maximizing emotional support.

COMMONLY USED HERBAL
PRODUCTS

Despite the frequent use of herbal
products in breastfeeding women (up
to 43% of lactating mothers in a 2004
survey),97 reliable information on the
safety of many herbal products is
lacking. Herbal products are not sub-
ject to the same standards for
manufacturing and proven effective-
ness and safety as are drug products
before they are marketed.98 In fact,
the use of several herbal products
may be harmful, including kava and
yohimbe. For example, the FDA has
issued a warning that links kava
supplementation to severe liver dam-
age.99 Breastfeeding mothers should
not use yohimbe because of reports of
associated fatalities in children.100 In
addition, from 2008 through 2010, the

FDA recalled 10 or more dietary sup-
plements each year because of the
presence of potentially toxic un-
declared ingredients in the supple-
ment.101 Similarly, the US Government
Accountability Office found that 16 of
40 common herbal dietary supple-
ments obtained from retail stores
contained pesticide residues.102

Safety data are lacking for many herbs
commonly used during breastfeeding,
such as chamomile,103 black cohosh,104

blue cohosh,105 chastetree,106 echina-
cea,107 ginseng,108 gingko,109 Hypericum
(St John’s wort),110,111 and valerian.112

Adverse events have been reported in
both breastfeeding infants and moth-
ers. For example, St John’s wort may
cause colic, drowsiness, or lethargy in
the breastfed infant even though milk
production and infant weight do not
appear to be adversely affected110 and
relative maternal dose and infant
plasma concentrations are low.113

Prolonged use of fenugreek may re-
quire monitoring of coagulation status
and serum glucose concentrations.114

For these reasons, these aforemen-
tioned herbal products are not rec-
ommended for use by nursing women.

Although supplementation of nursing
mothers with iron and vitamins is safe
as long as recommended daily allow-
ances are not exceeded, the use of other
nutritional supplements may not be. For
instance, L-tryptophan has been associ-
ated with eosinophilic myositis.115 There-
fore, physicians should inquire about
the use of herbal products and dietary
supplements in lactating women and
discuss the need for caution because
of the paucity of data available.

DIAGNOSTIC IMAGING

When feasible, elective imaging pro-
cedures should be delayed until
a woman is no longer breastfeeding.
For most radiopharmaceuticals, breast-
feeding should be interrupted for a
time period based on the rate of de-

cline of the agent and dosimetry to
avoid infant exposures greater than 1
mSv (100 mrem). For agents that may
be concentrated in breast tissue, close
contact of the mother with the infant
and, consequently, nursing may need
to be avoided for a period of time,
although expressed milk that has been
refrigerated until the radioactivity has
decayedmay be safe. General guidelines
based on Nuclear Regulatory Commis-
sion regulations and International Com-
mission on Radiologic Protection
guidelines116 are cited in Tables 3 and
4. However, because there is consid-
erable variability in milk radioactivity,
and close contact with an infant may
result in additional exposure, consulta-
tion with a radiologist should be sought.
If deemed necessary, individualized
testing of expressed milk may be per-
formed to ensure that radioactivity has
reached background levels before
breastfeeding is resumed.117

Notably, because radiolabeled iodin-
ated products are concentrated in the
developing thyroid and radioactivity
persists after imaging with most 131I
and 125I radiopharmaceuticals (with the
exception of 125I- hippurate), breast-
feeding should be interrupted for a
minimum of 3 weeks. Similarly, 22Na
and 67Ga (gallium) administration also
require a prolonged (3-week) interrup-
tion in breastfeeding. Because the lac-
tating breast has a greater 131I affinity
than does the nonlactating breast,
women should cease breastfeeding at
least 4 weeks before whole-body pro-
cedures with 131I and should discontinue
breastfeeding thereafter. Doing so will
reduce the radiation dose and potential
cancer risk to maternal breast tissue.

Traditionally, lactating women receiving
intravascular gadolinium or iodinated
contrast (as opposed to radiolabeled io-
dine) are advised to discontinue nursing
for 24 hours. However, a minimal amount
(0.04%) of the intravenous dose reaches
human milk, and, of that, less than 1% to
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2% is absorbed by the infant. Therefore,
breastfeeding can be continued without
interruption after the use of iodinated
contrast or gadolinium.118

BREASTFEEDING AND VACCINES

With rare exceptions, maternal immu-
nization does not create any problems
for breastfeeding infants, although
questions concerning 2 topics often
arise regarding lactation and immuni-
zation: the effect of lactation on the
infant’s immune response to a vaccine
and a potential adverse effect on the
infant from maternal immunization.
Breastfeeding does not interfere with

the infant’s immune response to most
routine immunizations (eg, diphtheria
and tetanus toxoids and acellular per-
tussis vaccine, inactivated poliovirus
vaccine, and hepatitis B vaccine [HBV]),121

despite the presence of maternal
antibodies in human milk. Seroconver-
sion rates are also similar between
breastfed and formula-fed infants re-
ceiving rotavirus vaccine; however,
vaccine efficacy for severe rotavirus
gastroenteritis appears to be higher in
formula-fed infants compared with ex-
clusively breastfed infants, particularly
during the second season (98% vs 88%)
when breastfeeding has been dis-
continued.122 Nonetheless, protection

during the first year is similar. Moreover,
breastfeeding enhances the antibody
response to pneumococcal and Haemo-
philus influenzae type b vaccines.123

Breastfeeding may also decrease the
incidence of fever after infant immuni-
zation.124 Therefore, the timing of infant
feeding (including human milk) relative
to immunization is not restricted, even
for live vaccines, such as rotavirus.

Lactating women may need to be im-
munized. Inactivated vaccines (such as
tetanus toxoid, reduced diphtheria
toxoid, and acellular pertussis vaccine;
inactivated poliovirus vaccine; influ-
enza; hepatitis A vaccine; HBV; or human
papillomavirus vaccine [HPV]) given to

TABLE 3 Radioactive Compounds That May Require Temporary Cessation of Breastfeeding: Recommendations of the International Commission on
Radiologic Protection

Compound Examples Example of Procedures Recommended Time for
Cessation of Breastfeeding

Comments

14C-labeled Triolein, glycocholic acid, urea Helicobacter pylori breath test None No approved US products
99mTc-labeled DMSA, DTPA, phosphonates

(MDP), PYP, tetrofosmin
Multiple: imaging of kidney,

bone, lung, heart, tumors
0 to 4 h, as long as no free
pertechnetate

Consider discarding at least 1
meal after procedure

Microspheres, pertechnetate, WBC 12–24 h Range depends on dose
Sulfur-colloids, RBC in vivo 6 h

I-labeled 123I, 125I or 131I-iodo hippurate Thyroid imaging 12 h Note: whole-body irradiation
with 131I requires prolonged
cessation

Others 11C- 11N or 11O-labeled PET scans None Short physical half-life
57Co-labeled vitamin B12 Schilling test 24 h Pomeroy 2005119
18F-FDG PET scans None, first feeding

should be expressed breast
milk to avoid direct contact120

Use alternatives for 10 half-lives
(10×109 min= 18 h)a

51Cr-EDTA Renal imaging None
81mKr-gas Pulmonary imaging None No approved US products
82Rb chloride PET scan of myocardium May resume 1 h after

last infusion
Half-life 75 sa

111In-octreotide SPECT, neuroendocrine tumors None
111In -WBC 1 wk Depends on dose
133Xe Cardiac, pulmonary, and

cerebral imaging
None Half-life 5 da

DMSA, dimercaptosuccinic acid; DTPA, diethylenetriaminepentaacetate; EDTA, ethylenediaminetetraacetic acid; FDG, fludeoxyglucose; PET, positron emission tomography; PYP, pyrophosphate;
RBC, red blood cell; SPECT, single-photon emission computed tomography; WBC, white blood cell.
a FDA-approved drug labeling.

TABLE 4 Radioactive Compounds Requiring Prolonged Cessation of Breastfeeding

Compound Examples Example of Procedures Recommended Time for
Cessation of Breastfeeding

Comments

I-labled 123I- BMIPP, -HSA, -IPPA, -MIBG, -NaI, or -HSA Imaging of tumors Greater than 3 wk Essentially need to
stop breastfeeding131I-MIBG or -NaI

Others 201Tl-chloride Cardiac imaging 48 h to 2 wk Half-life 73 ha
67Ga-citrate Imaging of tumors 1 wk to 1 mo Depends on dose
22Na, 75Se Greater than 3 wk Essentially need to

stop breastfeeding

Use of expressed human milk recommended because of exposure via direct contact.120 BMIPP, β-methyl-p-iodophenyl-pentadecanoic acid; HSA, human serum albumin; IPPA, iodophe-
nylpentadecanoic; MIBG, metaiodobenzylguanidine; NaI, sodium iodide.
a FDA-approved drug labeling.
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a nursing mother do not pose a risk to
the breastfeeding infant. Several vac-
cines, such as tetanus toxoid, reduced
diphtheria toxoid, and acellular per-
tussis vaccine and influenza vaccine,
are recommended for the mother
during the postpartum period to pro-
tect the infant as well as the mother.
Other routine or catch-up vaccines,
such as HPV, hepatitis A vaccine, and
HBV, can be given to the lactating
mother. HPV immunization is recom-
mended for women younger than 27
years. The incidence of adverse reac-
tions in nursing infants within 30 days
of maternal immunization with HPV was
similar to nursing infants of women
receiving the control except for acute
respiratory illness (according to Gar-
dasil labeling). Hence, caution is war-
ranted when immunizing mothers of
infants who are vulnerable to re-
spiratory illnesses (eg, preterm infants,
infants with congenital heart disease or
chronic respiratory problems).

Most live vaccines are not associated
with virus secretion in human milk. For
example, despite maternal serocon-
version, neither the varicella virus nor
antibody to varicella DNA has been
detected in breastfeeding infants.125

Although attenuated rubella can be
secreted into human milk and trans-
mitted to breastfed infants, infections
are usually asymptomatic or mild.
Consequently, postpartum immuniza-
tion with measles-mumps-rubella vac-
cine is recommended for women who
lack immunity, especially to rubella.126

In contrast, infants are considered to
be at high risk of developing vaccinia

after exposure to smallpox vaccine or
encephalitis after yellow fever vaccine.
Two cases of meningoencephalitis in
nursing infants whose mothers had
been immunized against yellow fever
are documented in the literature.127,128

Therefore, most vaccines, with the ex-
ception of smallpox or yellow-fever
vaccine, which are contraindicated in
nonemergency situations, may be ad-
ministered during lactation.

SUMMARY

The benefits of breastfeeding outweigh
the risk of exposure to most thera-
peutic agents via human milk. Although
most drugs and therapeutic agents do
not pose a risk to the mother or nursing
infant, careful consideration of the in-
dividual risk/benefit ratio is necessary
for certain agents, particularly those
that are concentrated in human milk or
result in exposures in the infant that
may be clinically significant on the
basis of relative infant dose or detect-
able serum concentrations. Caution is
also advised for drugs and agents with
unproven benefits, with long half-lives
that may lead to drug accumulation,
or with known toxicity to the mother or
infant. In addition, specific infants may
be more vulnerable to adverse events
because of immature organ function
(eg, preterm infants or neonates) or
underlying medical conditions. Several
excellent resources are available for
the pediatrician, including product la-
beling and the peer-reviewed database,
LactMed. Consultation with a specialist
may be indicated, particularly when the

use of radiopharmaceuticals, oncologic
drugs, or other therapies not ad-
dressed by LactMed is contemplated.
Additional information about topics
outside the scope of this report, such as
environmental agents, can be obtained
from the third edition of the AAP text-
book Pediatric Environmental Health.129
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Transitioning HIV-Infected Youth Into Adult Health Care

abstract
With advances in antiretroviral therapy, most HIV-infected children sur-
vive into adulthood. Optimal health care for these youth includes a for-
mal plan for the transition of care from primary and/or subspecialty
pediatric/adolescent/family medicine health care providers (medical
home) to adult health care provider(s). Successful transition involves
the early engagement and participation of the youth and his or her
family with the pediatric medical home and adult health care teams
in developing a formal plan. Referring providers should have a writ-
ten policy for the transfer of HIV-infected youth to adult care, which
will guide in the development of an individualized plan for each
youth. The plan should be introduced to the youth in early adoles-
cence and modified as the youth approaches transition. Assessment
of developmental milestones is important to define the readiness of
the youth in assuming responsibility for his or her own care before
initiating the transfer. Communication among all providers is essen-
tial and should include both personal contact and a written medical
summary. Progress toward the transition should be tracked and,
once completed, should be documented and assessed. Pediatrics
2013;132:192–197

INTRODUCTION

In the United States, the prevalence of HIV infection in adolescents and
young adults continues to increase as a result of the improved survival
of perinatally infected youth as well as those horizontally infected
through adult risk behaviors.1 The Centers for Disease Control and
Prevention estimated that in 2009, there were approximately 77 000
HIV-infected youth between 13 and 24 years of age in the United
States. Currently, HIV infection is the seventh leading cause of death in
this age group. Youths accounted for 12 200 (25.7%) of all new HIV
infections in 2010. More than one-half (59.5%) were unaware of their
infection, the highest for any age group.2

The rate of new HIV infections is highest in African-American youth,
including males who have sex with men (MSM) and females with
heterosexual contact. HIV infection rates are sevenfold higher among
non-Hispanic African Americans and 2.5-fold higher among Hispanic
Americans than among non-Hispanic white Americans.3 AIDS rates
nearly doubled from 1997 to 2006 in male subjects between 15 and 19
years of age, largely because of the dramatic increase in HIV infection
among MSM from lower socioeconomic classes.4 In addition, female
subjects between 10 and 14 years of age are at a higher risk of
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infection than similarly aged male
subjects.2 The disease disproportion-
ately affects minorities and individuals
residing in the South and the North-
east regions of the United States. Risk
factors include sex with older men,
lack of access to HIV prevention serv-
ices, and lack of perceived personal
risk despite frequent anonymous sex-
ual encounters and unprotected anal
intercourse. The HIV incidence rate for
African-American women is nearly 15
times that of white women and nearly
4 times that of Hispanic/Latina women.5

Risk factors among these groups in-
clude poverty, stigma, limited access to
health care, higher rates of concur-
rent sexually transmitted infections,
and drug use.2

Adolescence is a developmental stage
characterized by immature concrete
reasoning often manifested by denial
of illness, a sense of invulnerability
reflected by risk taking, and behaviors
that are strongly influenced by peer
norms. These characteristics all have
a direct negative effect on the ability to
adhere to complex medical regimens.
With the dramatic improvement in HIV
care over the past 3 decades, the
infected adolescent and his or her
caregivers are now faced with man-
aging a chronic illness. In addition to
caring for the physical needs of the
HIV-infected adolescent, it is important
to recognize and address the psycho-
social barriers to optimal health and
enable delivery of uninterrupted, high-
quality medically and developmentally
appropriate health care as the in-
dividual transitions from adolescence
to adulthood.6

The increasing incidence and preva-
lence of HIV infection affect the nation’s
youth at an age when individual psy-
chosocial and physical developmental
processes are evolving and maturing.
Physically, the pubertal growth spurt
is associated with hormonal and
bodily changes reflected in secondary

sexual characteristics that influence
adolescents’ long-term self-image and
self-esteem. Furthermore, the social
environment and responses of peers
and significant others have to be con-
stantly integrated into an evolving
identity. Among HIV-infected adoles-
cents and young adults, these changes
often occur on a background of denial,
depression, marginalization and stig-
matization, and medical comorbidities
associated with HIV infection.6 Accom-
panying psychosocial stressors include
parental loss, placement in foster care,
poverty, homelessness, unemployment,
discrimination, and abuse. HIV-infected
youth may have less social support
because of stigmatization associated
with their infection and/or their sexual
orientation. Planning for the transition
to adult health care should consider
potential cultural differences in differ-
ent populations of infected youth.

HIV-infected youth consist of 2 distinct
populations: those who acquired HIV
infection perinatally and those infected
horizontally through risk behaviors
including consensual or nonconsensual
sex. Although the course of the infec-
tions in these populations may differ,
the challenges faced can be similar,
including the stigma of HIV infection
and the resulting need for confidenti-
ality, which conflicts with the need for
disclosure of their infection status to
sexual partners.7 Youth with horizontal
acquisition of HIV may be reluctant to
disclose an abusive relationship or
sexual exploitation to parents and
authorities. Differences between the
clinical and psychosocial presentations
of youth with perinatally and horizon-
tally acquired HIV infection influence
the acceptance of illness, self-efficacy,
and antiretroviral treatment (ART) ad-
herence. Among young MSM, unique
stressors include homophobia and
discrimination, which can lead to a
cascade of adverse outcomes, includ-
ing homelessness and unemployment,

and directly affect clinical follow-up and
adherence to life-saving medications.
Adolescents with newly diagnosed in-
fection may present with an opportu-
nistic and/or sexually transmitted
infection associated with advanced im-
munosuppression. The development of
individual disease management skills
may be essential for adherence to ART
and treatment of associated comor-
bidities. However, these expectations
may be incongruous with the de-
velopmental stage of the individual
newly diagnosed with HIV along with
the complex social situations in which
these teenagers may find themselves.
Many perinatally infected children
have survived into adolescence with
multiple courses of combination ART
not infrequently associated with peri-
ods of poor adherence, often reflect-
ing treatment fatigue, leading to viral
resistance.8 With HIV resistance, ther-
apeutic options become limited, ne-
cessitating increasingly more complex
treatment regimens. Such regimens
can be particularly difficult to imple-
ment in treatment-weary adolescents
with challenges such as stunted
growth, delayed puberty, and physical
disabilities arising from earlier com-
plications of perinatal HIV infection or
from long-term ART.

Adolescents who have chronic health
conditions are often followed up in
pediatric or adolescent clinics through
adolescence or into young adulthood,
although the upper age limit varies.
Seamless and successful transition from
pediatric- to adult-oriented health care
is dependent on these youth acquiring
skills to allow them to be responsible
for the management of their own
health care.9–12 In situations in which
youth have both a primary care pro-
vider (medical home) and a subspecialty
HIV care provider, both primary care
and HIV care will need to be transi-
tioned to adult providers. This situa-
tion could allow for the transition of
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primary care and subspecialty care at
different times. With good communica-

tion and careful planning, this strategy

could help smooth the transition and

improve retention in care.

HIV-infected youth face many of the
same challenges in transitioning to
adult health care as do individuals
with other chronic health conditions.10

These include the loss of close and
supportive relationships with their
individual pediatric/adolescent/family
medicine providers. The neurocognitive
delay and behavioral problems com-
monly experienced by HIV-infected youth
may pose additional challenges for
the adult health care provider.6,13,14

The adult care site may not provide
the level of support and encourage-
ment to which the youth is accus-
tomed in his or her pediatric medical
home. At 1 site, HIV-infected youth
aged 17 to 24 years who received
care in an adult health clinic had
poorer outcomes than did older adults
in the same clinic, with lower rates of
viral suppression and nearly 4 times
the rate of loss to follow-up.15 How-
ever, increases in CD4+ T-lymphocyte
counts were similar in the 2 groups.
High rates of substance use and
mental health problems, difficulties in
adjustment, and reduced emotional
support may lead to loss to follow-up
and disease progression.15,16 In addi-
tion, in many states, youth who have
received public health insurance cover-
age become ineligible at 18 to 21 years
of age, limiting their access to care and
medications. Among HIV-infected youth
older than 18 years who transitioned
from National Institutes of Health
clinical research protocols to adult
care, 15% reported not having health
insurance.16 Protocols and linkages to
care in anticipation of the transition
can help avert such consequences.

Several models of transition to adult
health care have been proposed,

with considerable variability among

institutions and individual providers.
This variability is reflected in differ-
ences in addressing comprehensive
care needs as part of the transition,
including medical, psychosocial, and
financial aspects of transitioning.17–21

In a survey of providers of pediatric
HIV care in the United States, 81% had
designated a transition coordinator,
but few had established policies to
define the details of the transition.22

One university-based program elected
to begin the process at 23 years of age
because of a high failure rate when
initiated at 21 years of age.20 Results of
this strategy are not yet available. Most
models are characterized by flexibility,
allowing youth to move back and forth
between stages of the transition with
the anticipation of completing the
process by 25 years of age.

Data are limited regarding the outcomes
of HIV-infected youth after transition to
adult health care.23,24 Fewer than one-
half of children with congenital heart
disease at 1 large pediatric center
successfully transitioned to adult health
care.25 Qualitative studies emphasize
the importance of an adult-based case
manager and mental health providers
to assist in the transition as well as an
individualized approach to the transi-
tion process, including addressing
health insurance, alcohol and drug
treatment, housing, transportation,
education, training, and employment
needs.16,26 Predictors of a successful
transition included good adherence to
care24 and effective management of
psychiatric comorbidities6,27 before
transition. Further studies to define the
outcome of transition and identify the
determinants of a successful transfer
of care are urgently needed.

RECOMMENDATIONS

Guidelines for transitioning youth
with chronic diseases to adult health
care have been published by the
Society for Adolescent Health and

Medicine (formerly known as the Society
for Adolescent Medicine)28 and the
American Academy of Pediatrics (AAP
[with endorsement by the American
Academy of Family Physicians and the
American College of Physicians]).10,29

Broad recommendations include the
development of a formal, multidisci-
plinary, transitional program that
involves individual youths and their
families and the identification of an
adult health care provider before the
transition. These guidelines provide
guidance on care planning and the
transfer of medical information. Their
conclusions remain widely accepted
as a gold standard that can serve as
a framework for the transition of HIV-
infected youth. However, a national
survey of AAP members revealed that
pediatricians remain poorly informed
about the conclusions of the AAP
consensus statement and that most
pediatric practices neither initiate tran-
sition planning early in adolescence
nor offer transition support services.30

Identified gaps included limited person-
nel and training of staff, limited time
and workforce shortages, inadequate
reimbursement, and anxiety on the
part of treating clinicians, adoles-
cents, and their parents about plan-
ning for future health care. Guidelines
specific to transitioning HIV-infected
youth are also available.20,21

There are 4 major steps in the tran-
sition process:

1. The primary and/or subspecialty pe-
diatric, adolescent, or family medi-
cine HIV care team, in collaboration
with adult HIV care providers, devel-
ops a formal written policy for tran-
sition of youth to adult health care.
Written supporting documents, such
as brochures and Web-based infor-
mation, can be helpful in implement-
ing the policy. The transition policy
should describe the goals and time-
line of transition and explain how
the practice evaluates this process.
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The policy should be shared with
all members of the health care
team and implemented with appro-
priate staff training. An important
component of the plan is to estab-
lish a system, such as a registry, to
identify and track youth as they
approach and progress through
the transition process because
these youth may frequently change
where they are living.

2. The patient and his or her family
should be introduced to the con-
cept of transition to adult health
care early in adolescence, well in
anticipation of the actual transfer
of care. Although opinions differ re-
garding the appropriate age to
first introduce the transition pro-
cess, early adolescence is generally
regarded as the most appropriate
time. Many recommend beginning
the discussion of transition by 12
years of age or at an appropriate
time after the initial diagnosis, if it
occurs at an older age.10 HIV infec-
tion status must be fully disclosed
to the patient and explained before
introducing the plan. Factors to con-
sider in choosing the age to intro-
duce the plan include individual
developmental stage and neuro-
cognitive abilities. Providers may
use a readiness assessment tool to
reveal areas of strength and weak-
ness to which patient education
can be focused to achieve self-
management. Specific tools are avail-
able for downloading from the
Internet, such as the New York
State guidelines.21 It is important
to encourage independence through
personal ownership and manage-
ment of health care. Particular at-
tention should be paid to identifying
and addressing behavioral, emo-
tional, and mental health problems.
In conjunction with the patient and
family, the referring provider de-
velops an individualized written

transition plan with realistic goals
to delineate the process of transi-
tion to adult health care. The plan
should emphasize education of all
involved parties and empowerment
of the HIV-infected youth to assume
responsibility for his or her own
health care. The plan should antic-
ipate and address challenges that
patients, parents, and caregivers
encounter during transition, in-
cluding the loss of an established
provider. Patient education during
office visits and peer group ses-
sions can reinforce the value of in-
dependence and decision-making
as part of the transition. The crea-
tion of a portable medical summary
and an emergency care plan is an
important component of the plan.

Ongoing discussions of the transi-
tion plan should occur at least an-
nually at subsequent visits, with
modification of the plan as appro-
priate. The health care coverage of
the youth should be evaluated reg-
ularly to ensure that health care
coverage and access to medications
remains uninterrupted during the
transition. The 2010 Patient Protec-
tion and Affordable Care Act health
care reform legislation includes pro-
vision for children to remain on their
parents’ insurance until 26 years of
age and eliminates insurers’ ability
to exclude coverage on the basis of
preexisting conditions.

3. The actual transition to adult
health care is initiated. The age at
which this transition is initiated is
generally between 18 and 25 years
and can be influenced by the upper
age at which health care is pro-
vided by the referring team and
the comfort of the adult health
care provider in caring for younger
adults. Once a suitable adult HIV
medicine provider is identified, a
pretransfer visit to meet the adult
health care provider can help to

establish a successful long-term re-
lationship. The pediatric, adolescent,
or family medicine provider should
communicate directly with the adult
health care provider and supply ap-
propriate documentation, including
a transfer letter, the portable med-
ical summary, and/or electronic
health record (EHR), before the ini-
tial encounter between the adult
health care provider and the pa-
tient. The portable medical sum-
mary and/or EHR should address
all medical and psychosocial needs,
including advance directives. Ideally,
the youth would be introduced to
the adult health care provider per-
sonally by the pediatric, adolescent,
or family medicine provider, either
in the referring or adult clinic. It is
likely that most youth will need on-
going support from the pediatric
adolescent or family medicine health
care team during the process for
transition to be successful. This sup-
port could consist of periodic con-
tact by a member of the referring
health care team, such as a nurse
or social worker. A peer support
group may assist youth with deal-
ing with anxiety resulting from the
transition process.

4. The final step in the transition pro-
cess is to document the completion
of the transition and evaluate the
outcome of the process. The refer-
ring health care provider should
document that the young adult
has established his or her care in
the adult clinic and should be avail-
able to provide ongoing encourage-
ment to maintain the youth in adult
health care. The referring team
should be available to the adult
health care provider to serve as
a resource during the immediate
posttransfer period. However, once
the youth has established ongoing
care with the adult health care
provider, it is appropriate for the
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pediatric, adolescent, or family med-
icine provider to withdraw from pro-
viding care to prevent confusion in
the patient and to reinforce the role
of the adult health care provider.

CONCLUSIONS

A well-planned transition of HIV-
infected youth from pediatric, adoles-
cent, or family medicine clinics, often
from a medical home to adult health
care, enables them to optimize their
ability to assume adult roles and ac-
tivities. Transition planning should be
a standard part of providing health care
for all HIV-infected youth. Pediatricians
and adolescent and family medicine
providers have a pivotal role in facili-
tating seamless and effective transition
at a very vulnerable and anxious time of
life for both HIV-infected youth and their
families. These essential transitional ac-
tivities can improve health outcomes for
HIV-infected adolescents.

Specific Recommendations

1. Pediatric, adolescent, and family
medicine HIV care providers, in col-
laboration with suitable adult HIV
care providers, should develop
a formal process for transition of
youth to adult health care.

2. The patient and his or her family
should be introduced to the con-
cept of transition to adult health
care early in adolescence well in
anticipation of the actual transfer
of care. The youth should be in-
formed of his or her HIV status
before initiating the process.

3. There are 4 key steps in the tran-
sition process:

a. The referring provider should
develop written policies to de-
fine the process of transition of
HIV-infected youth to adult
health care. The plan should
be shared with all pediatric/
adolescent or family medicine
providers, staff, and patients
and their families with appro-
priate staff training. Written
documents, such as brochures
and Web-based information,
can be helpful in implementing
the policy. Providers should es-
tablish a system to identify and
track youth as they progress
through the transition process.

b. The provider, the youth, and
the family should jointly create
an individualized transition plan
well in anticipation of transition,
which should include creation
of a portable medical summary
and/or EHR and an emergency
care plan. Providers may use
a readiness assessment tool,
and the transition plan should
be revised on the basis of these
assessments.

c. Transition to the adult HIV care
provider should be initiated
with appropriate communica-
tion, including a transfer letter
and portable medical sum-
mary. A pretransfer visit by
the patient to meet the adult
health care provider can assist
in establishing a successful long-
term relationship.

d. Completion of the transition
should be documented, and the
outcome of the process should

be evaluated. The referring
health care team should be
available to the adult health
care provider to serve as a re-
source during the immediate
posttransfer period.

4. The health care coverage of the
youth should be evaluated regularly
to ensure that health care coverage
and access to medications remains
uninterrupted during transition.

5. The transition process should en-
sure that the youth’s health care,
educational, vocational, and social
service needs are discussed and
addressed.
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Use of Inhaled Nitric Oxide in Preterm Infants

abstract
Nitric oxide, an important signaling molecule with multiple regulatory
effects throughout the body, is an important tool for the treatment of
full-term and late-preterm infants with persistent pulmonary hyperten-
sion of the newborn and hypoxemic respiratory failure. Several ran-
domized controlled trials have evaluated its role in the management
of preterm infants ≤34 weeks’ gestational age with varying results.
The purpose of this clinical report is to summarize the existing evi-
dence for the use of inhaled nitric oxide in preterm infants and
provide guidance regarding its use in this population. Pediatrics
2014;133:164–170

INTRODUCTION

Nitric oxide (NO) is an important signaling molecule with multiple
regulatory effects throughout the body. In perinatal medicine, inhaled
nitric oxide (iNO) was initially studied for its pulmonary vasodilating
effects in infants with pulmonary hypertension and has since become
an important tool for the treatment of full-term and late-preterm
infants with persistent pulmonary hypertension of the newborn and
hypoxemic respiratory failure.1 Inhaled NO also has multiple and
complex systemic and pulmonary effects. In animal models of neo-
natal chronic lung disease, iNO stimulates angiogenesis, augments
alveolarization, improves surfactant function, and inhibits pro-
liferation of smooth muscle cells and abnormal elastin deposition.2–6

Although the evidence for similar benefits in preterm infants is
lacking, the off-label use of iNO in this population has escalated.7 A
study published in 2010 reported a sixfold increase (from 0.3% to
1.8%) in the use of iNO among infants born at less than 34 weeks’
gestation between 2000 and 2008.7 The greatest increase occurred
among infants who were born at 23 to 26 weeks’ gestation (0.8% to
6.6%). The National Institutes of Health convened a consensus panel in
October 2010 to evaluate the evidence for safety and efficacy of iNO
therapy in preterm infants. After reviewing the published evidence,
the panel concluded that the available evidence does not support the
use of iNO in early routine, early rescue, or later rescue regimens in
the care of infants born at less than 34 weeks’ gestation and that
hospitals, clinicians, and the pharmaceutical industry should avoid
marketing iNO for this group of infants.8 An individual-patient data
meta-analysis of 14 randomized controlled trials reached similar
conclusions.9 The purpose of this clinical report is to summarize the
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existing evidence for the use of iNO in
preterm infants and provide guidance
regarding its use in this population.

LITERATURE REVIEW

Use of iNO in Preterm Infants With
Respiratory Failure

The benefits associated with iNO ther-
apy in full-term and late-preterm
infants with persistent pulmonary hy-
pertension of the newborn and hypox-
emic respiratory failure initiated interest
in exploring whether iNO could reduce
the rates of death and neonatal mor-
bidities in more immature infants.
Pilot studies reported short-term im-
provement in oxygenation with iNO, but
no significant benefit was observed in
mortality or other morbidities.10–15

Subsequently, several randomized
clinical trials were undertaken.16–23

Table 1 outlines the study population,
entry criteria, and dose and duration
of iNO treatment and summarizes the
outcomes for all published random-
ized controlled trials. Only 1 small
trial of 40 patients reported a benefi-
cial effect on survival (Table 1). Sub-
group analyses of secondary outcomes
have provided conflicting results. Post
hoc analysis of the Neonatal Research
Network study suggested that iNO
therapy was associated with reduced
rates of death and bronchopulmonary
dysplasia (BPD) in infants with a birth
weight greater than 1000 g, but
higher mortality and increased risk
of severe intracranial hemorrhage
in infants weighing 1000 g or less at
birth.17 In contrast, another large
multicenter US trial reported no sig-
nificant difference in the primary out-
come of death or BPD between treated
and control groups; however, infants
treated with iNO had fewer brain
lesions (eg, grade 3 or 4 intracranial
hemorrhage, periventricular leukoma-
lacia, and/or ventriculomegaly) noted
on cranial ultrasonography.20 A Euro-
pean multicenter study reported that

infants randomized to iNO treatment
had longer duration of ventilation, time
on oxygen therapy, and length of hos-
pital stay compared with the placebo
group, although none of these results
were statistically significant.19

Use of iNO in Preterm Infants to
Improve the Rate of Survival
Without BPD

Lung pathology in preterm infants with
BPD is characterized by reduced num-
bers of large alveoli and abnormal
pulmonary vasculature development.
Surfactant deficiency, ventilator-induced
lung injury, oxygen toxicity, and inflam-
mation appear to play important roles
in its pathogenesis.26,27 In animal models
of neonatal lung injury, iNO promotes
angiogenesis, decreases apoptosis,
and reduces lung inflammation and
oxidant injury.28–30 In an early study of
iNO use in preterm infants, the inci-
dence of BPD was reduced in treated
infants who required ventilator sup-
port.16 Of 3 subsequent large random-
ized trials designed to evaluate the
effect of iNO therapy on survival
without BPD,20,24,25 2 found no signifi-
cant benefit20,25 (Table 1). A third trial,
which featured late treatment (7–21
days of age), a longer duration of drug
exposure (25 days), and a higher cu-
mulative dose, demonstrated a modest
but statistically significant beneficial
effect (44% iNO vs 37% placebo; P =
.042).24 A subgroup analysis showed
that the beneficial effect was seen in
infants enrolled between 7 and 14
days of age but not those enrolled
between the ages of 15 and 21 days.24

EFFECTS OF INO THERAPY ON
NEURODEVELOPMENTAL OUTCOME

Studies in animal models suggest that
iNO may have direct beneficial effects
on the brain through mechanisms in-
volving the cerebral vasculature and/or
neuronal maturation.31,32 Other inves-
tigators have described a possible role

for intravascular NO-derived molecules
in conserving and stabilizing NO bio-
activity that may contribute to the
regulation of regional blood flow and
oxygen delivery.33,34 Neurodevelopmen-
tal outcome has been reported for 6
clinical trials,35–40 and of these, 1 noted
a more favorable neurodevelopmental
outcome at 1 year of age among the
preterm cohort treated with iNO but
no difference in the rate of cerebral
palsy.36

EFFECTS OF INO THERAPY ON
LONG-TERM PULMONARY
OUTCOME OF SURVIVORS

In animal models, iNO decreases
baseline airway resistance and may
increase the rate of alveolarization.2–6

To date, only 2 studies have reported
respiratory outcomes of preterm
infants treated with iNO.41,42 In a tele-
phone survey that included 456
infants in the Nitric Oxide Chronic
Lung Disease (NOCLD) study group,
the use of bronchodilators, inhaled
steroids, systemic steroids, diuretics,
and supplemental oxygen during the
first year of life was less in the iNO-
treated group, but there were no sig-
nificant differences in the frequency
of wheezing or the rate of rehospi-
talization. In the Inhaled Nitric Oxide
Versus Ventilatory Support Without
Inhaled Nitric Oxide multicenter trial,
follow-up at 1 year of age showed no
difference in maximal expiratory flow
at functional residual capacity, wheez-
ing, readmission rate, or use of re-
spiratory medications.42

RESULTS OF META-ANALYSES OF
STUDIES EVALUATING THE USE OF
INO IN PRETERM INFANTS

Two published meta-analyses found no
overall significant effect of iNO on the
rate of mortality, BPD, intraventricular
hemorrhage, or neurodevelopmental
impairment.43,44 In view of the limitations
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of meta-analysis using aggregate data
from different trials and to identify any
patient or treatment characteristics
that might predict benefit, Askie et al9

conducted an individual-patient data
meta-analysis. Data from 3298 infants
in 11 trials that included 96% of pub-
lished data showed no statistically
significant effect of iNO on the rate of
death or chronic lung disease (relative
risk 0.96; 95% confidence interval 0.92–
1.01) or severe brain lesions on cranial
imaging (relative risk 1.12; 95% confi-
dence interval 0.98–1.28). There were
no statistically significant differences
in iNO effect according to any of the
patient-level characteristics tested; how-
ever, the authors cautioned that they
could not exclude the possibility of
a small reduction in the combined
outcome of death or chronic lung dis-
ease if a higher dose of iNO (20 ppm)
was used after >7 days of age, as
observed in the NOCLD study.9,24

COST-BENEFIT ANALYSES OF
ROUTINE USE OF INO IN PRETERM
INFANTS

Treatment with iNO is expensive and
can add significantly to health care
costs.8 A retrospective economic eval-
uation using patient-level data from the
NOCLD trial (the only trial showing
clinical benefit) reported that the over-
all mean cost per infant for the ini-
tial hospitalization was similar in the
treated and placebo groups; however,
when iNO therapy was initiated be-
tween 7 and 14 days of age, there was
a 71% probability that the treatment
decreased costs and improved out-
comes.45 Cost-benefit analysis from 2
other studies failed to show any cost-
benefit.37,39 Among preterm infants in
the Inhaled Nitric Oxide Versus Venti-
latory Support Without Inhaled Nitric
Oxide trial, there was no difference in
resource use and cost of care through
the 4-year assessment.37 Using more
robust research methodology, includingTA
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data on postdischarge resource utili-
zation and health-related quality of life
evaluations, Watson et al39 found that
costs of care did not vary significantly
by treatment arm through 1 year of age.
Although quality-adjusted survival was
slightly better with iNO therapy, the
estimated incremental cost-effectiveness
ratio was $2.25 million per quality-
adjusted life year, with only a 12.9%
probability that the incremental cost-
effectiveness ratio would be less than
$500 000 per quality-adjusted life year.
Additionally, in subgroup analysis, to-
tal costs were significantly higher for
the iNO-treated group in the smallest
birth weight stratum (500–749 g).

SAFETY OF INO USE IN PRETERM
INFANTS

The only information regarding the
safety of iNO use in preterm infants is
derived from the NOCLD trial.46–49 The
limited data suggest that iNO is safe
and does not increase lung inflamma-
tion or oxidative stress.46,48

SUMMARY

1. The results of randomized controlled
trials, traditional meta-analyses,
and an individualized patient data
meta-analysis study indicate that
neither rescue nor routine use of

iNO improves survival in preterm
infants with respiratory failure (Ev-
idence quality, A; Grade of recom-
mendation, strong).50

2. The preponderance of evidence does
not support treating preterm infants
who have respiratory failure with
iNO for the purpose of preventing/
ameliorating BPD, severe intraven-
tricular hemorrhage, or other neona-
tal morbidities (Evidence quality, A;
Grade of recommendation, strong).

3. The incidence of cerebral palsy, neu-
rodevelopmental impairment, or
cognitive impairment in preterm
infants treated with iNO is similar
to that of control infants (Evidence
quality, A).

4. The results of 1 multicenter, ran-
domized controlled trial suggest
that treatment with a high dose of
iNO (20 ppm) beginning in the sec-
ond postnatal week may provide
a small reduction in the rate of
BPD. However, these results need
to be confirmed by other trials.

5. An individual-patient data meta-
analysis that included 96% of pre-
term infants enrolled in all published
iNO trials found no statistically sig-
nificant differences in iNO effect
according to any of the patient-level
characteristics, including gestational
age, race, oxygenation index, postna-

tal age at enrollment, evidence of
pulmonary hypertension, and mode
of ventilation.

6. There are limited data and incon-
sistent results regarding the effects
of iNO treatment on pulmonary out-
comes of preterm infants in early
childhood.
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AMERICAN ACADEMY OF PEDIATRICS

Policy Statements, Clinical Reports, Technical Reports
Current through January 1, 2014

Full text of all titles listed below is available on the Pediatric Clinical Practice Guidelines 
& Policies CD-ROM included with this manual.

AAP PRINCIPLES CONCERNING RETAIL-BASED 
CLINICS
Retail-Based Clinic Policy Work Group (12/06, reaffirmed 

1/11)

ABUSIVE HEAD TRAUMA IN INFANTS AND CHILDREN
Cindy W. Christian, MD; Robert Block, MD; and Committee 

on Child Abuse and Neglect
ABSTRACT. Shaken baby syndrome is a term often used 
by physicians and the public to describe abusive head 
trauma inflicted on infants and young children. Although 
the term is well known and has been used for a number 
of decades, advances in the understanding of the mecha-
nisms and clinical spectrum of injury associated with abu-
sive head trauma compel us to modify our terminology to 
keep pace with our understanding of pathologic mecha-
nisms. Although shaking an infant has the potential to 
cause neurologic injury, blunt impact or a combination of 
shaking and blunt impact cause injury as well. Spinal cord 
injury and secondary hypoxic ischemic injury can contrib-
ute to poor outcomes of victims. The use of broad medical 
terminology that is inclusive of all mechanisms of injury, 
including shaking, is required. The American Academy of 
Pediatrics recommends that pediatricians develop skills 
in the recognition of signs and symptoms of abusive head 
injury, including those caused by both shaking and blunt 
impact, consult with pediatric subspecialists when neces-
sary, and embrace a less mechanistic term, abusive head 
trauma, when describing an inflicted injury to the head 
and its contents. (4/09, reaffirmed 3/13)

ACCESS TO OPTIMAL EMERGENCY CARE FOR 
CHILDREN
Committee on Pediatric Emergency Medicine
ABSTRACT. Millions of pediatric patients require some 
level of emergency care annually, and significant barri-
ers limit access to appropriate services for large numbers 
of children. The American Academy of Pediatrics has a 
strong commitment to identifying barriers to access to 
emergency care, working to surmount these obstacles, 
and encouraging, through education and system changes, 
improved levels of emergency care available to all chil-
dren. (1/07, reaffirmed 8/10)

ACCF/AHA/AAP RECOMMENDATIONS FOR TRAINING 
IN PEDIATRIC CARDIOLOGY 
American College of Cardiology Foundation, American Heart 

Association, and American Academy of Pediatrics (12/05, 
reaffirmed 1/09) 

ACHIEVING QUALITY HEALTH SERVICES FOR 
ADOLESCENTS
Committee on Adolescence
ABSTRACT. In recent years, there has been an increased 
national focus on assessing and improving the quality 
of health care. This statement provides recommenda-
tions and criteria for assessment of the quality of pri-
mary care delivered to adolescents in the United States. 
Consistent implementation of American Academy of 
Pediatrics recommendations (periodicity of visits and 
confidentiality issues), renewed attention to professional 
quality-improvement activities (access and immuniza-
tions) and public education, and modification of existing 
quality-measurement activities to ensure that quality is 
delivered are proposed as strategies that would lead to 
improved care for youth. (6/08, reaffirmed 3/13)

ACTIVE HEALTHY LIVING: PREVENTION OF 
CHILDHOOD OBESITY THROUGH INCREASED 
PHYSICAL ACTIVITY 
Council on Sports Medicine and Fitness and Council on 

School Health
ABSTRACT. The current epidemic of inactivity and the 
associated epidemic of obesity are being driven by mul-
tiple factors (societal, technologic, industrial, commercial, 
financial) and must be addressed likewise on several 
fronts. Foremost among these are the expansion of school 
physical education, dissuading children from pursuing 
sedentary activities, providing suitable role models for 
physical activity, and making activity-promoting changes 
in the environment. This statement outlines ways that 
pediatric health care providers and public health officials 
can encourage, monitor, and advocate for increased physi-
cal activity for children and teenagers. (5/06, reaffirmed 
5/09, 8/12)

ADDITIONAL RECOMMENDATIONS FOR USE OF 
TETANUS TOXOID, REDUCED-CONTENT DIPHTHERIA 
TOXOID, AND ACELLULAR PERTUSSIS VACCINE (TDAP)
Committee on Infectious Diseases
ABSTRACT. The American Academy of Pediatrics and the 
Centers for Disease Control and Prevention are amending 
previous recommendations and making additional recom-
mendations for the use of tetanus toxoid, reduced-content 
diphtheria toxoid, and acellular pertussis vaccine (Tdap). 
Review of the results from clinical trials and other studies 
has revealed no excess reactogenicity when Tdap is given 
within a short interval after other tetanus- or diphtheria-
containing toxoid products, and accrual of postmarket-
ing adverse-events reports reveals an excellent safety 
record for Tdap. Thus, the recommendation for caution 
regarding Tdap use within any interval after a tetanus- or 
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diphtheria-containing toxoid product is removed. Tdap 
should be given when it is indicated and when no contra-
indication exists. In further efforts to protect people who 
are susceptible to pertussis, the American Academy of 
Pediatrics and Centers for Disease Control and Prevention 
recommend a single dose of Tdap for children 7 through 
10 years of age who were underimmunized with diph-
theria-tetanus-acellular pertussis (DTaP). Also, the age 
for recommendation for Tdap is extended to those aged 
65 years and older who have or are likely to have contact 
with an infant younger than 12 months (eg, health care 
personnel, grandparents, and other caregivers). (9/11)

ADMISSION AND DISCHARGE GUIDELINES FOR THE 
PEDIATRIC PATIENT REQUIRING INTERMEDIATE CARE 
(CLINICAL REPORT)
Committee on Hospital Care and Section on Critical Care 

(joint with Society of Critical Care Medicine) 
ABSTRACT. During the past 3 decades, the specialty of 
pediatric critical care medicine has grown rapidly, lead-
ing to a number of pediatric intensive care units opening 
across the country. Many patients who are admitted to 
the hospital require a higher level of care than routine 
inpatient general pediatric care, yet not to the degree of 
intensity of pediatric critical care; therefore, an inter me-
diate care level has been developed in institutions provid-
ing multidisciplinary subspecialty pediatric care. These 
patients may require frequent monitoring of vital signs 
and nursing interventions, but usually they do not require 
invasive monitoring. The admission of the pediatric 
intermediate care patient is guided by physiologic param-
eters depending on the respective organ system involved 
relative to an institution’s resources and capacity to care 
for a patient in a general care environment. This report 
provides admission and discharge guidelines for interme-
diate pediatric care. Intermediate care promotes greater 
flexibility in patient triage and provides a cost-effective 
alternative to admission to a pediatric intensive care unit. 
This level of care may enhance the efficiency of care and 
make health care more affordable for patients receiving 
intermediate care. (5/04, reaffirmed 2/08, 1/13) 

ADOLESCENT PREGNANCY: CURRENT TRENDS AND 
ISSUES (CLINICAL REPORT)
Jonathan D. Klein, MD, MPH, and Committee on Adolescence
ABSTRACT. The prevention of unintended adolescent 
pregnancy is an important goal of the American Academy 
of Pediatrics and our society. Although adolescent preg-
nancy and birth rates have been steadily decreasing, 
many adolescents still become pregnant. Since the last 
statement on adolescent pregnancy was issued by the 
Academy in 1998, efforts to prevent adolescent pregnancy 
have increased, and new observations, technologies, and 
prevention effectiveness data have emerged. The purpose 
of this clinical report is to review current trends and issues 
related to adolescent pregnancy, update practitioners on 
this topic, and review legal and policy implications of 
concern to pediatricians. (7/05) 

ADOLESCENTS AND HIV INFECTION: THE 
PEDIATRICIAN’S ROLE IN PROMOTING ROUTINE 
TESTING
Committee on Pediatric AIDS
ABSTRACT. Pediatricians can play a key role in prevent-
ing and controlling HIV infection by promoting risk-
reduction counseling and offering routine HIV testing to 
adolescent and young adult patients. Most sexually active 
youth do not feel that they are at risk of contracting HIV 
and have never been tested. Obtaining a sexual history 
and creating an atmosphere that promotes nonjudgmental 
risk counseling is a key component of the adolescent visit. 
In light of increasing numbers of people with HIV/AIDS 
and missed opportunities for HIV testing, the Centers for 
Disease Control and Prevention recommends universal 
and routine HIV testing for all patients seen in health 
care settings who are 13 to 64 years of age. There are 
advances in diagnostics and treatment that help support 
this recommendation. This policy statement reviews the 
epidemiologic data and recommends that routine screen-
ing be offered to all adolescents at least once by 16 to 18 
years of age in health care settings when the prevalence of 
HIV in the patient population is more than 0.1%. In areas 
of lower community HIV prevalence, routine HIV testing 
is encouraged for all sexually active adolescents and those 
with other risk factors for HIV. This statement addresses 
many of the real and perceived barriers that pediatricians 
face in promoting routine HIV testing for their patients. 
(10/11)

ADOLESCENTS AND HUMAN IMMUNODEFICIENCY 
VIRUS INFECTION: THE ROLE OF THE PEDIATRICIAN 
IN PREVENTION AND INTERVENTION
Committee on Pediatric AIDS and Committee on Adolescence 
ABSTRACT. Half of all new human immunodeficiency 
virus (HIV) infections in the United States occur among 
young people between the ages of 13 and 24. Sexual 
transmission accounts for most cases of HIV during ado-
lescence. Pediatricians can play an important role in edu-
cating adolescents about HIV prevention, transmission, 
and testing, with an emphasis on risk reduction, and in 
advocating for the special needs of adolescents for access 
to information about HIV. (1/01, reaffirmed 10/03, 1/05)

THE ADOLESCENT’S RIGHT TO CONFIDENTIAL CARE 
WHEN CONSIDERING ABORTION 
Committee on Adolescence
ABSTRACT. In this statement, the American Academy of 
Pediatrics (AAP) reaffirms its position that the rights of 
adolescents to confidential care when considering abor-
tion should be protected. The AAP supports the recom-
mendations presented in the report on mandatory parental 
consent to abortion by the Council on Ethical and Judicial 
Affairs of the American Medical Association. Adolescents 
should be strongly encouraged to involve their parents 
and other trusted adults in decisions regarding pregnancy 
termination, and the majority of them  voluntarily do so. 
Legislation mandating parental involve ment does not 
achieve the intended benefit of promoting family com-
munication, but it does increase the risk of harm to the 
adolescent by delaying access to appropriate medical care. 
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The statement presents a summary of pertinent current 
information related to the benefits and risks of legislation 
requiring mandatory parental involvement in an adoles-
cent’s decision to obtain an abortion. The AAP acknowl-
edges and respects the diversity of beliefs about abortion 
and affirms the value of voluntary parental involvement 
in decision making by adolescents. (5/96, reaffirmed 5/99, 
11/02)

ADVANCED PRACTICE IN NEONATAL NURSING
Committee on Fetus and Newborn
ABSTRACT. The participation of advanced practice reg-
istered nurses in neonatal care continues to be accepted 
and supported by the American Academy of Pediatrics. 
Recognized categories of advanced practice neonatal 
nursing are the neonatal clinical nurse specialist and the 
neonatal nurse practitioner. (5/09)

AGE LIMITS OF PEDIATRICS 
Child and Adolescent Health Action Group (5/88, reaffirmed 

9/92, 1/97, 3/02, 1/06, 10/11)

AGE TERMINOLOGY DURING THE PERINATAL PERIOD
Committee on Fetus and Newborn
ABSTRACT. Consistent definitions to describe the length 
of gestation and age in neonates are needed to compare 
neurodevelopmental, medical, and growth outcomes. The 
purposes of this policy statement are to review conven-
tional definitions of age during the perinatal period and 
to recommend use of standard terminology including 
gestational age, postmenstrual age, chronological age, cor-
rected age, adjusted age, and estimated date of delivery. 
(11/04, reaffirmed 10/07, 11/08, 1/09)

ALCOHOL USE BY YOUTH AND ADOLESCENTS:  
A PEDIATRIC CONCERN
Committee on Substance Abuse
ABSTRACT. Alcohol use continues to be a major problem 
from preadolescence through young adulthood in the 
United States. Results of recent neuroscience research 
have substantiated the deleterious effects of alcohol on 
adolescent brain development and added even more 
 evidence to support the call to prevent and reduce under-
aged drinking. Pediatricians should be knowledgeable 
about substance abuse to be able to recognize risk fac-
tors for alcohol and other substance abuse among youth, 
screen for use, provide appropriate brief interventions, 
and refer to treatment. The integration of alcohol use pre-
vention programs in the community and our educational 
system from elementary school through college should 
be promoted by pediatricians and the health care com-
munity. Promotion of media responsibility to connect 
alcohol consumption with realistic consequences should 
be supported by pediatricians. Additional research into 
the prevention, screening and identification, brief inter-
vention, and management and treatment of alcohol and 
other substance use by adolescents continues to be needed 
to improve evidence-based practices. (4/10)

ALLERGY TESTING IN CHILDHOOD: USING ALLERGEN-
SPECIFIC IGE TESTS (CLINICAL REPORT)
Scott H. Sicherer, MD; Robert A. Wood, MD; and Section on 

Allergy and Immunology
ABSTRACT. A variety of triggers can induce common 
pediatric allergic diseases which include asthma, allergic 
rhinitis, atopic dermatitis, food allergy, and anaphylaxis. 
Allergy testing serves to confirm an allergic trigger sus-
pected on the basis of history. Tests for allergen-specific 
immunoglobulin E (IgE) are performed by in vitro assays 
or skin tests. The tests are excellent for identifying a 
sensitized state in which allergen-specific IgE is pres-
ent, and may identify triggers to be eliminated and help 
guide immunotherapy treatment. However, a positive test 
result does not always equate with clinical allergy. Newer 
enzymatic assays based on anti-IgE antibodies have sup-
planted the radioallergosorbent test (RAST). This clinical 
report focuses on allergen-specific IgE testing, emphasiz-
ing that the medical history and knowledge of disease 
characteristics are crucial for rational test selection and 
interpretation. (12/11)

ALL-TERRAIN VEHICLE INJURY PREVENTION:  
TWO-, THREE-, AND FOUR-WHEELED UNLICENSED 
MOTOR VEHICLES
Committee on Injury and Poison Prevention 
ABSTRACT. Since 1987, the American Academy of 
Pediatrics (AAP) has had a policy about the use of motor-
ized cycles and all-terrain vehicles (ATVs) by children. 
The purpose of this policy statement is to update and 
strengthen previous policy. This statement describes the 
various kinds of motorized cycles and ATVs and outlines 
the epidemiologic characteristics of deaths and injuries 
related to their use by children in light of the 1987 con-
sent decrees entered into by the US Consumer Product 
Safety Commission and the manufacturers of ATVs. 
Recommendations are made for public, patient, and par-
ent education by pediatricians; equipment modifications; 
the use of safety equipment; and the development and 
improvement of safer off-road trails and responsive emer-
gency medical systems. In addition, the AAP strengthens 
its recommendation for passage of legislation in all states 
prohibiting the use of 2- and 4-wheeled off-road vehicles 
by children younger than 16 years, as well as a ban on the 
sale of new and used 3-wheeled ATVs, with a recall of all 
used 3-wheeled ATVs. (6/00, reaffirmed 5/04, 1/07)

AMBIENT AIR POLLUTION: HEALTH HAZARDS 
TO CHILDREN
Committee on Environmental Health
ABSTRACT. Ambient (outdoor) air pollution is now rec-
ognized as an important problem, both nationally and 
worldwide. Our scientific understanding of the spectrum 
of health effects of air pollution has increased, and numer-
ous studies are finding important health effects from air 
pollution at levels once considered safe. Children and 
infants are among the most susceptible to many of the air 
pollutants. In addition to associations between air pol-
lution and respiratory symptoms, asthma exacerbations, 
and asthma hospitalizations, recent studies have found 
links between air pollution and preterm birth, infant 
mortality, deficits in lung growth, and possibly, develop-
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ment of asthma. This policy statement summarizes the 
recent literature linking ambient air pollution to adverse 
health outcomes in children and includes a perspective 
on the current regulatory process. The statement provides 
advice to pediatricians on how to integrate issues regard-
ing air quality and health into patient education and 
children’s environmental health advocacy and concludes 
with recommendations to the government on promotion 
of effective air-pollution policies to ensure protection of 
children’s health. (12/04, reaffirmed 4/09) 

ANTENATAL COUNSELING REGARDING 
RESUSCITATION AT AN EXTREMELY LOW 
GESTATIONAL AGE (CLINICAL REPORT)
Daniel G. Batton, MD, and Committee on Fetus and Newborn
ABSTRACT. The anticipated delivery of an extremely 
low gestational age infant raises difficult questions for 
all involved, including whether to initiate resuscitation 
after delivery. Each institution caring for women at risk 
of delivering extremely preterm infants should provide 
comprehensive and consistent guidelines for antenatal 
counseling. Parents should be provided the most accurate 
prognosis possible on the basis of all the factors known 
to affect outcome for a particular case. Although it is not 
feasible to have specific criteria for when the initiation of 
resuscitation should or should not be offered, the follow-
ing general guidelines are suggested. If the physicians 
involved believe there is no chance for survival, resuscita-
tion is not indicated and should not be initiated. When 
a good outcome is considered very unlikely, the parents 
should be given the choice of whether resuscitation should 
be initiated, and clinicians should respect their preference. 
Finally, if a good outcome is considered reasonably likely, 
clinicians should initiate resuscitation and, together with 
the parents, continually reevaluate whether intensive care 
should be continued. Whenever resuscitation is consid-
ered an option, a qualified individual, preferably a neona-
tologist, should be involved and should be present in the 
delivery room to manage this complex situation. Comfort 
care should be provided for all infants for whom resusci-
tation is not initiated or is not successful. (6/09)

ANTIVIRAL THERAPY AND PROPHYLAXIS FOR 
INFLUENZA IN CHILDREN (CLINICAL REPORT)
Committee on Infectious Diseases
ABSTRACT. Antiviral agents are available that are safe 
and effective for the treatment and prophylaxis of influ-
enza virus infections in children. The neuraminidase 
inhibitors (oseltamivir [Tamiflu] and zanamivir [Relenza]) 
are preferred agents because of current widespread resis-
tance to the adamantanes (amantadine [Symmetrel] and 
rimantadine [Flumadine]). Therapy should be provided to 
children with influenza infection who are at high risk of 
severe infection and to children with moderate-to-severe 
influenza infection who may benefit from a decrease in the 
duration of symptoms. Prophylaxis should be provided 
(1) to high-risk children who have not yet received immu-
nization and during the 2 weeks after immunization, (2) to 
unimmunized family members and health care profes-
sionals with close contact with high-risk unimmunized 
children or infants who are younger than 6 months, and 
(3) for control of influenza outbreaks in unimmunized 

staff and children in an institutional setting. Testing of 
current H5N1 avian influenza virus isolates, the potential 
agents of pandemic influenza, suggests susceptibility to 
oseltamivir and zanamivir. Because no prospective data 
exist on the efficacy of these agents in humans for H5N1 
strains, the dosage and duration of therapy in adults and 
children may differ from those documented to be effective 
for epidemic influenza strains. (4/07, reaffirmed 7/10)

THE APGAR SCORE
Committee on Fetus and Newborn (joint with American 

College of Obstetricians and Gynecologists)
ABSTRACT. The Apgar score provides a convenient 
shorthand for reporting the status of the newborn infant 
and the response to resuscitation. The Apgar score has 
been used inappropriately to predict specific neurologic 
outcome in the term infant. There are no consistent data 
on the significance of the Apgar score in preterm infants. 
The Apgar score has limitations, and it is inappropriate 
to use it alone to establish the diagnosis of asphyxia. An 
Apgar score assigned during resuscitation is not equiva-
lent to a score assigned to a spontaneously breathing 
infant. An expanded Apgar score reporting form will 
account for concurrent resuscitative interventions and 
provide information to improve systems of perinatal and 
neonatal care. (4/06, reaffirmed 1/09)

APPLICATION OF THE RESOURCE-BASED RELATIVE 
VALUE SCALE SYSTEM TO PEDIATRICS
Committee on Coding and Nomenclature
ABSTRACT. With an increased focus on payment and 
productivity measurement in health care, it is essential 
to understand the genesis and principles behind the 
Medicare Resource-Based Relative Value Scale (RBRVS) 
physician fee schedule. The majority of third-party payers, 
including a growing number of Medicaid programs and 
commercial payers, use variations of the Medicare RBRVS 
as their basis for physician payment. Many group prac-
tices have also adopted this system to benchmark physi-
cian productivity and determine variable compensation 
and bonus payments. Because pediatric care is underrep-
resented in any Medicare-based payment system analysis, 
unique aspects of physician work and practice expense 
may not be accurately reflected in the total relative value 
units (RVUs) for certain pediatric services. Despite this 
potential limitation, the American Academy of Pediatrics 
supports the use of Current Procedural Terminology (CPT) 
codes to report unique physician work and the RBRVS 
physician fee schedule as a uniform payment system. The 
American Academy of Pediatrics will continue to work to 
rectify perceived inequities of the RBRVS system as they 
pertain to pediatrics. (12/08)

ASSESSMENT AND MANAGEMENT OF INGUINAL 
HERNIA IN INFANTS (CLINICAL REPORT)
Kasper S. Wang, MD; Committee on Fetus and Newborn; and 

Section on Surgery
ABSTRACT. Inguinal hernia repair in infants is a routine 
surgical procedure. However, numerous issues, including 
timing of the repair, the need to explore the contralat-
eral groin, use of laparoscopy, and anesthetic approach, 
remain unsettled. Given the lack of compelling data, con-
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sideration should be given to large, prospective, random-
ized controlled trials to determine best practices for the 
management of inguinal hernias in infants. (9/12)

ATHLETIC PARTICIPATION BY CHILDREN AND 
ADOLESCENTS WHO HAVE SYSTEMIC HYPERTENSION
Rebecca A. Demorest, MD; Reginald L. Washington, MD; and 

Council on Sports Medicine and Fitness
ABSTRACT. Children and adolescents who have hyper-
tension may be at risk for complications when exercise 
causes their blood pressure to rise even higher. The 
purpose of this statement is to update recommenda-
tions concerning the athletic participation of individuals 
with hypertension, including special populations such 
as those with spinal cord injuries or obesity, by using 
the guidelines from “The 36th Bethesda Conference: 
Eligibility Recommendations for Competitive Athletes 
with Cardiovascular Abnormalities”; “The Fourth Report 
on the Diagnosis, Evaluation, and Treatment of High 
Blood Pressure in Children and Adolescents”; and “The 
Seventh Report of the Joint National Committee on 
Prevention, Detection, Evaluation, and Treatment of High 
Blood Pressure.” (5/10, reaffirmed 5/13)

AUDITORY INTEGRATION TRAINING AND 
FACILITATED COMMUNICATION FOR AUTISM 
Committee on Children With Disabilities
ABSTRACT. This statement reviews the basis for two 
new therapies for autism—auditory integration training 
and facilitative communication. Both therapies seek to 
improve communication skills. Currently available infor-
mation does not support the claims of proponents that 
these treatments are efficacious. Their use does not appear 
warranted at this time, except within research protocols. 
(8/98, reaffirmed 5/02, 1/06, 12/09)

BASEBALL AND SOFTBALL
Council on Sports Medicine and Fitness
ABSTRACT. Baseball and softball are among the most 
popular and safest sports in which children and adoles-
cents participate. Nevertheless, traumatic and overuse 
injuries occur regularly, including occasional catastrophic 
injury and even death. Safety of the athlete is a constant 
focus of attention among those responsible for modifying 
rules. Understanding the stresses placed on the arm, espe-
cially while pitching, led to the institution of rules control-
ling the quantity of pitches thrown in youth baseball and 
established rest periods between pitching assignments. 
Similarly, field maintenance and awareness of environ-
mental conditions as well as equipment maintenance 
and creative prevention strategies are critically important 
in minimizing the risk of injury. This statement serves 
as a basis for encouraging safe participation in baseball 
and softball. This statement has been endorsed by the 
Canadian Paediatric Society. (2/12)

BICYCLE HELMETS
Committee on Injury and Poison Prevention
ABSTRACT. Bicycling remains one of the most popular 
recreational sports among children in America and is the 
leading cause of recreational sports injuries treated in 
emergency departments. An estimated 23 000 children 
younger than 21 years sustained head injuries (excluding 

the face) while bicycling in 1998. The bicycle helmet is a 
very effective device that can prevent the occurrence of 
up to 88% of serious brain injuries. Despite this, most chil-
dren do not wear a helmet each time they ride a bicycle, 
and adolescents are particularly resistant to helmet use. 
Recently, a group of national experts and government 
agen cies renewed the call for all bicyclists to wear helmets. 
This policy statement describes the role of the pediatrician 
in helping attain universal helmet use among children and 
teens for each bicycle ride. (10/01, reaffirmed 1/05, 2/08, 
11/11)

BONE DENSITOMETRY IN CHILDREN AND 
ADOLESCENTS (CLINICAL REPORT)
Laura K. Bachrach, MD; Irene N. Sills, MD; and Section on 

Endocrinology
ABSTRACT. Concern for bone fragility in children and 
adolescents has led to increased interest in bone densi-
tometry. Pediatric patients with genetic and acquired 
chronic diseases, immobility, and inadequate nutrition 
may fail to achieve the expected gains in bone size, mass, 
and strength, which leaves them vulnerable to fracture. 
In older adults, bone densitometry has been shown to 
predict fracture risk and reflect response to therapy. The 
role of densitometry in the management of children at risk 
of bone fragility is less certain. This clinical report sum-
marizes the current knowledge about bone densitometry 
in the pediatric population, including indications for its 
use, interpretation of results, and its risks and costs. This 
report emphasizes consensus statements generated at 
the 2007 Pediatric Position Development Conference of 
the International Society of Clinical Densitometry by an 
international panel of bone experts. Some of these recom-
mendations are evidence-based, and others reflect expert 
opinion, because the available data are inadequate. The 
statements from this and other expert panels have pro-
vided general guidance to the pediatrician, but decisions 
about ordering and interpreting bone densitometry still 
require clinical judgment. Ongoing studies will help to 
better define the indications and best methods for assess-
ing bone strength in children and the clinical factors that 
contribute to fracture risk. (12/10)

BOXING PARTICIPATION BY CHILDREN AND 
ADOLESCENTS
Council on Sports Medicine and Fitness (joint with 

Canadian Paediatric Society Healthy Active Living 
and Sports Medicine Committee)

ABSTRACT. Thousands of boys and girls younger than 
19 years participate in boxing in North America. Although 
boxing provides benefits for participants, including 
 exercise, self-discipline, and self-confidence, the sport 
of boxing encourages and rewards deliberate blows to 
the head and face. Participants in boxing are at risk of 
head, face, and neck injuries, including chronic and even 
fatal neurologic injuries. Concussions are one of the most 
 common injuries that occur with boxing. Because of the 
risk of head and facial injuries, the American Academy 
of Pediatrics and the Canadian Paediatric Society oppose 
boxing as a sport for children and adolescents. These orga-
nizations recommend that physicians vigorously oppose 
boxing in youth and encourage patients to participate in 
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alternative sports in which intentional head blows are not 
central to the sport. (8/11)

BREASTFEEDING AND THE USE OF HUMAN MILK
Section on Breastfeeding
ABSTRACT. Breastfeeding and human milk are the nor-
mative standards for infant feeding and nutrition. Given 
the documented short- and long-term medical and neu-
rodevelopmental advantages of breastfeeding, infant 
nutrition should be considered a public health issue 
and not only a lifestyle choice. The American Academy 
of Pediatrics reaffirms its recommendation of exclusive 
breastfeeding for about 6 months, followed by continued 
breastfeeding as complementary foods are introduced, 
with continuation of breastfeeding for 1 year or longer as 
mutually desired by mother and infant. Medical contrain-
dications to breastfeeding are rare. Infant growth should 
be monitored with the World Health Organization (WHO) 
Growth Curve Standards to avoid mislabeling infants 
as underweight or failing to thrive. Hospital routines to 
encourage and support the initiation and sustaining of 
exclusive breastfeeding should be based on the American 
Academy of Pediatrics-endorsed WHO/UNICEF “Ten 
Steps to Successful Breastfeeding.” National strategies 
supported by the US Surgeon General’s Call to Action, the 
Centers for Disease Control and Prevention, and The Joint 
Commission are involved to facilitate breastfeeding prac-
tices in US hospitals and communities. Pediatricians play 
a critical role in their practices and communities as advo-
cates of breastfeeding and thus should be knowledgeable 
about the health risks of not breastfeeding, the economic 
benefits to society of breastfeeding, and the techniques for 
managing and supporting the breastfeeding dyad. The 
“Business Case for Breastfeeding” details how mothers 
can maintain lactation in the workplace and the benefits 
to employers who facilitate this practice. (2/12)

THE BUILT ENVIRONMENT: DESIGNING 
COMMUNITIES TO PROMOTE PHYSICAL ACTIVITY 
IN CHILDREN
Committee on Environmental Health
ABSTRACT. An estimated 32% of American children 
are overweight, and physical inactivity contributes to 
this high prevalence of overweight. This policy state-
ment highlights how the built environment of a commu-
nity affects children’s opportunities for physical activity. 
Neighborhoods and communities can provide opportuni-
ties for recreational physical activity with parks and open 
spaces, and policies must support this capacity. Children 
can engage in physical activity as a part of their daily lives, 
such as on their travel to school. Factors such as school 
location have played a significant role in the decreased 
rates of walking to school, and changes in policy may help 
to increase the number of children who are able to walk 
to school. Environment modification that addresses risks 
associated with automobile traffic is likely to be condu-
cive to more walking and biking among children. Actions 
that reduce parental perception and fear of crime may 
promote outdoor physical activity. Policies that promote 
more active lifestyles among children and adolescents 
will enable them to achieve the recommended 60 minutes 
of daily physical activity. By working with community 

partners, pediatricians can participate in establishing 
communities designed for activity and health. (5/09, reaf-
firmed 1/13)

CALCIUM AND VITAMIN D REQUIREMENTS 
OF ENTERALLY FED PRETERM INFANTS  
(CLINICAL REPORT)
Steven A. Abrams, MD, and Committee on Nutrition
ABSTRACT. Bone health is a critical concern in manag-
ing preterm infants. Key nutrients of importance are 
calcium, vitamin D, and phosphorus. Although human 
milk is critical for the health of preterm infants, it is low 
in these nutrients relative to the needs of the infants dur-
ing growth. Strategies should be in place to fortify human 
milk for preterm infants with birth weight <1800 to 2000 g 
and to ensure adequate mineral intake during hospitaliza-
tion and after hospital discharge. Biochemical monitoring 
of very low birth weight infants should be performed dur-
ing their hospitalization. Vitamin D should be provided 
at 200 to 400 IU/day both during hospitalization and 
after discharge from the hospital. Infants with radiologic 
evidence of rickets should have efforts made to maximize 
calcium and phosphorus intake by using available com-
mercial products and, if needed, direct supplementation 
with these minerals. (4/13)
 See full text on page 461.

CARDIOVASCULAR HEALTH SUPERVISION FOR 
INDIVIDUALS AFFECTED BY DUCHENNE OR BECKER 
MUSCULAR DYSTROPHY (CLINICAL REPORT)
Section on Cardiology and Cardiac Surgery
ABSTRACT. Duchenne muscular dystrophy is the most 
common and severe form of the childhood muscular 
 dystrophies. The disease is typically diagnosed between 
3 and 7 years of age and follows a predictable clinical 
course marked by progressive skeletal muscle weakness 
with loss of ambulation by 12 years of age. Death occurs 
in early adulthood secondary to respiratory or cardiac fail-
ure. Becker muscular dystrophy is less common and has 
a milder clinical course but also results in respiratory and 
cardiac failure. The natural history of the cardiomyopathy 
in these diseases has not been well established. As a result, 
patients traditionally present for cardiac evaluation only 
after clinical symptoms become evident. The purpose 
of this policy statement is to provide recommendations 
for optimal cardiovascular evaluation to health care spe-
cialists caring for individuals in whom the diagnosis of 
Duchenne or Becker muscular dystrophy has been con-
firmed. (12/05, reaffirmed 1/09) 

CARDIOVASCULAR MONITORING AND STIMULANT 
DRUGS FOR ATTENTION-DEFICIT/HYPERACTIVITY 
DISORDER
James M. Perrin, MD; Richard A. Friedman, MD; Timothy K. 

Knilans, MD; Black Box Working Group; and Section on 
Cardiology and Cardiac Surgery

ABSTRACT. A recent American Heart Association (AHA) 
statement recommended electrocardiograms (ECGs) rou-
tinely for children before they start medications to treat 
attention-deficit/hyperactivity disorder (ADHD). The 
AHA statement reflected the thoughtful work of a group 
committed to improving the health of children with 
heart disease. However, the recommendation to obtain 
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an ECG before starting medications for treating ADHD 
contradicts the carefully considered and evidence-based 
recommendations of the American Academy of Child 
and Adolescent Psychiatry and the American Academy 
of Pediatrics (AAP). These organizations have concluded 
that sudden cardiac death (SCD) in persons taking medi-
cations for ADHD is a very rare event, occurring at rates 
no higher than those in the general population of children 
and adolescents. Both of these groups also noted the lack 
of any evidence that the routine use of ECG screening 
before beginning medication for ADHD treatment would 
prevent sudden death. The AHA statement pointed out 
the importance of detecting silent but clinically important 
cardiac conditions in children and adolescents, which is 
a goal that the AAP shares. The primary purpose of the 
AHA statement is to prevent cases of SCD that may be 
related to stimulant medications. The recommendations of 
the AAP and the rationale for these recommendations are 
the subject of this statement. (8/08)

CARE OF ADOLESCENT PARENTS AND THEIR 
CHILDREN (CLINICAL REPORT)
Jorge L. Pinzon, MD; Veronnie F. Jones, MD; Committee on 

Adolescence; and Committee on Early Childhood
ABSTRACT. Teen pregnancy and parenting remain an 
important public health issue in the United States and 
the world, and many children live with their adolescent 
parents alone or as part of an extended family. A signifi-
cant proportion of teen parents reside with their family of 
origin, significantly affecting the multigenerational family 
structure. Repeated births to teen parents are also com-
mon. This clinical report updates a previous policy state-
ment on care of the adolescent parent and their children 
and addresses medical and psychosocial risks specific to 
this population. Challenges unique to teen parents and 
their children are reviewed, along with suggestions for the 
pediatrician on models for intervention and care. (11/12)

CARE OF THE ADOLESCENT SEXUAL ASSAULT VICTIM 
(CLINICAL REPORT)
Miriam Kaufman, MD, and Committee on Adolescence
ABSTRACT. Sexual assault is a broad-based term that 
encompasses a wide range of sexual victimizations includ-
ing rape. Since the American Academy of Pediatrics pub-
lished its last policy statement on sexual assault in 2001, 
additional information and data have emerged about 
sexual assault and rape in adolescents and the treatment 
and management of the adolescent who has been a victim 
of sexual assault. This report provides new information to 
update physicians and focuses on assessment and care of 
sexual assault victims in the adolescent population. (8/08)

CARE COORDINATION IN THE MEDICAL HOME: 
INTEGRATING HEALTH AND RELATED SYSTEMS 
OF CARE FOR CHILDREN WITH SPECIAL HEALTH 
CARE NEEDS
Council on Children With Disabilities
ABSTRACT. Care coordination is a process that facilitates 
the linkage of children and their families with appropriate 
services and resources in a coordinated effort to achieve 
good health. Care coordination for children with special 
health care needs often is complicated because there is no 
single point of entry into the multiple systems of care, and 

complex criteria frequently determine the availability of 
funding and services among public and private payers. 
Economic and sociocultural barriers to coordination of 
care exist and affect families and health care professionals. 
In their important role of providing a medical home for all 
children, primary care physicians have a vital role in the 
process of care coordination, in concert with the  family. 
(11/05) 

CAREGIVER-FABRICATED ILLNESS IN A CHILD: 
A MANIFESTATION OF CHILD MALTREATMENT 
(CLINICAL REPORT)
Emalee G. Flaherty, MD; Harriet L. MacMillan, MD; and 

Committee on Child Abuse and Neglect
ABSTRACT. Caregiver-fabricated illness in a child is a 
form of child maltreatment caused by a caregiver who 
falsifies and/or induces a child’s illness, leading to unnec-
essary and potentially harmful medical investigations 
and/or treatment. This condition can result in significant 
morbidity and mortality. Although caregiver-fabricated 
illness in a child has been widely known as Munchausen 
syndrome by proxy, there is ongoing discussion about 
alternative names, including pediatric condition falsifica-
tion, factitious disorder (illness) by proxy, child abuse in 
the medical setting, and medical child abuse. Because it is a 
relatively uncommon form of maltreatment, pediatricians 
need to have a high index of suspicion when faced with a 
persistent or recurrent illness that cannot be explained and 
that results in multiple medical procedures or when there 
are discrepancies between the history, physical examina-
tion, and health of a child. This report updates the previ-
ous clinical report “Beyond Munchausen Syndrome by 
Proxy: Identification and Treatment of Child Abuse in the 
Medical Setting.” The authors discuss the need to agree on 
appropriate terminology, provide an update on published 
reports of new manifestations of fabricated medical condi-
tions, and discuss approaches to assessment, diagnosis, 
and management, including how best to protect the child 
from further harm. (8/13)
 See full text on page 471.

THE CHANGING CONCEPT OF SUDDEN INFANT 
DEATH SYNDROME: DIAGNOSTIC CODING SHIFTS, 
CONTROVERSIES REGARDING THE SLEEPING 
ENVIRONMENT, AND NEW VARIABLES TO CONSIDER 
IN REDUCING RISK
Task Force on Sudden Infant Death Syndrome
ABSTRACT. There has been a major decrease in the 
incidence of sudden infant death syndrome (SIDS) since 
the American Academy of Pediatrics (AAP) released its 
recommendation in 1992 that infants be placed down for 
sleep in a nonprone position. Although the SIDS rate con-
tinues to fall, some of the recent decrease of the last several 
years may be a result of coding shifts to other causes of 
unexpected infant deaths. Since the AAP published its 
last statement on SIDS in 2000, several issues have become 
relevant, including the significant risk of side sleeping 
position; the AAP no longer recognizes side sleeping as a 
reasonable alternative to fully supine sleeping. The AAP 
also stresses the need to avoid redundant soft bedding and 
soft objects in the infant’s sleeping environment, the haz-
ards of adults sleeping with an infant in the same bed, the 
SIDS risk reduction associated with having infants sleep 
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in the same room as adults and with using pacifiers at the 
time of sleep, the importance of educating secondary care-
givers and neonatology practitioners on the importance of 
“back to sleep,” and strategies to reduce the incidence of 
positional plagiocephaly associated with supine position-
ing. This statement reviews the evidence associated with 
these and other SIDS-related issues and proposes new 
recommendations for further reducing SIDS risk. (11/05, 
reaffirmed 5/08) 

CHEERLEADING INJURIES: EPIDEMIOLOGY AND 
RECOMMENDATIONS FOR PREVENTION
Council on Sports Medicine and Fitness
ABSTRACT. Over the last 30 years, cheerleading has 
increased dramatically in popularity and has evolved 
from leading the crowd in cheers at sporting events into 
a competitive, year-round sport involving complex acro-
batic stunts and tumbling. Consequently, cheerleading 
injuries have steadily increased over the years in both 
number and severity. Sprains and strains to the lower 
extremities are the most common injuries. Although the 
overall injury rate remains relatively low, cheerleading 
has accounted for approximately 66% of all catastrophic 
injuries in high school girl athletes over the past 25 years. 
Risk factors for injuries in cheerleading include higher 
BMI, previous injury, cheering on harder surfaces, per-
forming stunts, and supervision by a coach with low level 
of training and experience. This policy statement describes 
the epidemiology of cheerleading injuries and provides 
recommendations for injury prevention. (10/12)

CHEMICAL-BIOLOGICAL TERRORISM AND ITS IMPACT 
ON CHILDREN
Committee on Environmental Health and Committee on 

Infectious Diseases
ABSTRACT. Children remain potential victims of chemi-
cal or biological terrorism. In recent years, children have 
even been specific targets of terrorist acts. Consequently, 
it is necessary to address the needs that children would 
face after a terrorist incident. A broad range of public 
health initiatives have occurred since September 11, 2001. 
Although the needs of children have been addressed 
in many of them, in many cases, these initiatives have 
been inadequate in ensuring the protection of children. 
In addition, public health and health care system pre-
paredness for terrorism has been broadened to the so-
called all-hazards approach, in which response plans for 
terrorism are blended with plans for a public health or 
health care system response to unintentional disasters 
(eg, natural events such as earthquakes or pandemic flu 
or manmade catastrophes such as a hazardous-materials 
spill). In response to new principles and programs that 
have appeared over the last 5 years, this policy statement 
provides an update of the 2000 policy statement. The 
roles of both the pediatrician and public health agencies 
continue to be emphasized; only a coordinated effort by 
pediatricians and public health can ensure that the needs 
of children, including emergency protocols in schools or 
child care centers, decontamination protocols, and mental 
health interventions, will be successful. (9/06, reaffirmed 
1/11)

CHEMICAL-MANAGEMENT POLICY: PRIORITIZING 
CHILDREN’S HEALTH
Council on Environmental Health
ABSTRACT. The American Academy of Pediatrics 
recommends that chemical-management policy in the 
United States be revised to protect children and pregnant 
women and to better protect other populations. The Toxic 
Substance Control Act (TSCA) was passed in 1976. It is 
widely recognized to have been ineffective in protecting 
children, pregnant women, and the general population 
from hazardous chemicals in the marketplace. It does not 
take into account the special vulnerabilities of children 
in attempting to protect the population from chemical 
hazards. Its processes are so cumbersome that in its more 
than 30 years of existence, the TSCA has been used to 
regulate only 5 chemicals or chemical classes of the tens 
of thousands of chemicals that are in commerce. Under 
the TSCA, chemical companies have no responsibility to 
perform premarket testing or postmarket follow-up of the 
products that they produce; in fact, the TSCA contains 
disincentives for the companies to produce such data. 
Voluntary programs have been inadequate in resolving 
problems. Therefore, chemical-management policy needs 
to be rewritten in the United States. Manufacturers must 
be responsible for developing information about chemi-
cals before marketing. The US Environmental Protection 
Agency must have the authority to demand additional 
safety data about a chemical and to limit or stop the 
marketing of a chemical when there is a high degree of 
suspicion that the chemical might be harmful to children, 
pregnant women, or other populations. (4/11)

CHILD ABUSE, CONFIDENTIALITY, AND THE HEALTH 
INSURANCE PORTABILITY AND ACCOUNTABILITY ACT
Committee on Child Abuse and Neglect
ABSTRACT. The federal Health Insurance Portability 
and Accountability Act (HIPAA) of 1996 has significantly 
affected clinical practice, particularly with regard to how 
patient information is shared. HIPAA addresses the secu-
rity and privacy of patient health data, ensuring that infor-
mation is released appropriately with patient or guardian 
consent and knowledge. However, when child abuse or 
neglect is suspected in a clinical setting, the physician may 
determine that release of information without consent 
is necessary to ensure the health and safety of the child. 
This policy statement provides an overview of HIPAA 
regulations with regard to the role of the pediatrician in 
releasing or reviewing patient health information when 
the patient is a child who is a suspected victim of abuse 
or neglect. This statement is based on the most current 
regulations provided by the US Department of Health 
and Human Services and is subject to future changes and 
clarifications as updates are provided. (12/09)

THE CHILD IN COURT: A SUBJECT REVIEW 
(CLINICAL REPORT)
Committee on Psychosocial Aspects of Child and 

Family Health
ABSTRACT. When children come to court as witnesses, 
or when their needs are decided in a courtroom, they face 
unique stressors from the legal proceeding and from the 
social predicament that resulted in court action. Effective 
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pediatric support and intervention requires an under-
standing of the situations that bring children to court and 
the issues that will confront children and child advocates 
in different court settings. (11/99, reaffirmed 11/02)

CHILD FATALITY REVIEW
Cindy W. Christian, MD; Robert D. Sege, MD, PhD; 

Committee on Child Abuse and Neglect; Committee on 
Injury, Violence, and Poison Prevention; and Council on 
Community Pediatrics

ABSTRACT. Injury remains the leading cause of pediatric 
mortality and requires public health approaches to reduce 
preventable deaths. Child fatality review teams, first 
established to review suspicious child deaths involving 
abuse or neglect, have expanded toward a public health 
model of prevention of child fatality through systematic 
review of child deaths from birth through adolescence. 
Approximately half of all states report reviewing child 
deaths from all causes, and the process of fatality review 
has identified effective local and state prevention strate-
gies for reducing child deaths. This expanded approach 
can be a powerful tool in understanding the epidemiol-
ogy and preventability of child death locally, regionally, 
and nationally; improving accuracy of vital statistics data; 
and identifying public health and legislative strategies 
for reducing preventable child fatalities. The American 
Academy of Pediatrics supports the development of 
federal and state legislation to enhance the child fatal-
ity review process and recommends that pediatricians 
become involved in local and state child death reviews. 
(8/10)

CHILD LIFE SERVICES 
Committee on Hospital Care and Child Life Council
ABSTRACT. Child life programs have become standard 
in most large pediatric centers and even on some smaller 
pediatric inpatient units to address the psychosocial con-
cerns that accompany hospitalization and other health 
care experiences. The child life specialist focuses on the 
strengths and sense of well-being of children while pro-
moting their optimal development and minimizing the 
adverse effects of children’s experiences in health care 
or other potentially stressful settings. Using play and 
psychological preparation as primary tools, child life 
interventions facilitate coping and adjustment at times 
and under circumstances that might prove overwhelming 
otherwise. Play and age-appropriate communication may 
be used to (1) promote optimal development, (2) present 
information, (3) plan and rehearse useful coping strate-
gies for medical events or procedures, (4) work through 
feelings about past or impending experiences, and (5) 
establish therapeutic relationships with children and par-
ents to support family involvement in each child’s care, 
with continuity across the care continuum. The benefits 
of this collaborative work with the family and health care 
team are not limited to the health care setting; it may also 
optimize reintegration into schools and the community. 
(10/06, reaffirmed 2/12)

CHILD PASSENGER SAFETY
Committee on Injury, Violence, 

and Poison Prevention
ABSTRACT. Child passenger safety has dramatically 
evolved over the past decade; however, motor vehicle 
crashes continue to be the leading cause of death of chil-
dren 4 years and older. This policy statement provides 
4 evidence-based recommendations for best practices in 
the choice of a child restraint system to optimize safety in 
passenger vehicles for children from birth through ado-
lescence: (1) rear-facing car safety seats for most infants 
up to 2 years of age; (2) forward-facing car safety seats for 
most children through 4 years of age; (3) belt-positioning 
booster seats for most children through 8 years of age; 
and (4) lap-and-shoulder seat belts for all who have out-
grown booster seats. In addition, a fifth evidence-based 
recommendation is for all children younger than 13 years 
to ride in the rear seats of vehicles. It is important to note 
that every transition is associated with some decrease 
in protection; therefore, parents should be encouraged 
to delay these transitions for as long as possible. These 
recommendations are presented in the form of an algo-
rithm that is intended to facilitate implementation of the 
recommendations by pediatricians to their patients and 
families and should cover most situations that pediatri-
cians will encounter in practice. The American Academy 
of Pediatrics urges all pediatricians to know and promote 
these recommendations as part of child passenger safety 
anticipatory guidance at every health-supervision visit. 
(3/11)

CHILD PASSENGER SAFETY  
(TECHNICAL REPORT)
Dennis R. Durbin, MD, MSCE, 

and Committee on Injury, Violence, and Poison Prevention
ABSTRACT. Despite significant reductions in the number 
of children killed in motor vehicle crashes over the past 
decade, crashes continue to be the leading cause of death 
for children 4 years and older. Therefore, the American 
Academy of Pediatrics continues to recommend inclusion 
of child passenger safety anticipatory guidance at every 
health-supervision visit. This technical report provides a 
summary of the evidence in support of 5 recommenda-
tions for best practices to optimize safety in passenger 
vehicles for children from birth through adolescence that 
all pediatricians should know and promote in their rou-
tine practice. These recommendations are presented in 
the revised policy statement on child passenger safety in 
the form of an algorithm that is intended to facilitate their 
implementation by pediatricians with their patients and 
families. The algorithm is designed to cover the majority 
of situations that pediatricians will encounter in practice. 
In addition, a summary of evidence on a number of addi-
tional issues that affect the safety of children in motor 
vehicles, including the proper use and installation of child 
restraints, exposure to air bags, travel in pickup trucks, 
children left in or around vehicles, and the importance of 
restraint laws, is provided. Finally, this technical report 
provides pediatricians with a number of resources for 
additional information to use when providing anticipa-
tory guidance to families. (3/11)
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CHILDREN, ADOLESCENTS, AND ADVERTISING
Committee on Communications
ABSTRACT. Advertising is a pervasive influence on 
children and adolescents. Young people view more than 
40 000 ads per year on television alone and increasingly 
are being exposed to advertising on the Internet, in 
magazines, and in schools. This exposure may contribute 
significantly to childhood and adolescent obesity, poor 
nutrition, and cigarette and alcohol use. Media education 
has been shown to be effective in mitigating some of the 
negative effects of advertising on children and adoles-
cents. (12/06, reaffirmed 3/10)

CHILDREN, ADOLESCENTS, AND THE MEDIA
Council on Communications and Media
ABSTRACT. Media, from television to the “new media” 
(including cell phones, iPads, and social media), are a 
dominant force in children’s lives. Although television 
is still the predominant medium for children and ado-
lescents, new technologies are increasingly popular. The 
American Academy of Pediatrics continues to be con-
cerned by evidence about the potential harmful effects 
of media messages and images; however, important 
positive and prosocial effects of media use should also be 
recognized. Pediatricians are encouraged to take a media 
history and ask 2 media questions at every well-child 
visit: How much recreational screen time does your child 
or teenager consume daily? Is there a television set or 
Internet-connected device in the child’s bedroom? Parents 
are encouraged to establish a family home use plan for all 
media. Media influences on children and teenagers should 
be recognized by schools, policymakers, product advertis-
ers, and entertainment producers. (10/13)
 See full text on page 481.

CHILDREN, ADOLESCENTS, OBESITY, AND THE MEDIA
Council on Communications and Media
ABSTRACT. Obesity has become a worldwide public 
health problem. Considerable research has shown that 
the media contribute to the development of child and 
adolescent obesity, although the exact mechanism remains 
unclear. Screen time may displace more active pursuits, 
advertising of junk food and fast food increases children’s 
requests for those particular foods and products, snacking 
increases while watching TV or movies, and late-night 
screen time may interfere with getting adequate amounts 
of sleep, which is a known risk factor for obesity. Sufficient 
evidence exists to warrant a ban on junk-food or fast-food 
advertising in children’s TV programming. Pediatricians 
need to ask 2 questions about media use at every well-
child or well-adolescent visit: (1) How much screen time 
is being spent per day? and (2) Is there a TV set or Internet 
connection in the child’s bedroom? (7/11)

CHILDREN, ADOLESCENTS, SUBSTANCE ABUSE, AND 
THE MEDIA
Victor C. Strasburger, MD, and Council on Communications 

and Media
ABSTRACT. The causes of adolescent substance use are 
multifactorial, but the media can play a key role. Tobacco 
and alcohol represent the 2 most significant drug threats 

to adolescents. More than $25 billion per year is spent on 
advertising for tobacco, alcohol, and prescription drugs, 
and such advertising has been shown to be effective. 
Digital media are increasingly being used to advertise 
drugs. In addition, exposure to PG-13– and R-rated mov-
ies at an early age may be a major factor in the onset 
of adolescent tobacco and alcohol use. The American 
Academy of Pediatrics recommends a ban on all tobacco 
advertising in all media, limitations on alcohol advertis-
ing, avoiding exposure of young children to substance-
related (tobacco, alcohol, prescription drugs, illegal drugs) 
content on television and in PG-13– and R-rated movies, 
incorporating the topic of advertising and media into all 
substance abuse–prevention programs, and implementing 
media education programs in the classroom. (9/10)

CHILDREN, ADOLESCENTS, AND TELEVISION
Committee on Public Education 
ABSTRACT. This statement describes the possible nega-
tive health effects of television viewing on children and 
adolescents, such as violent or aggressive behavior, sub-
stance use, sexual activity, obesity, poor body image, 
and decreased school performance. In addition to the 
television ratings system and the v-chip (electronic device 
to block programming), media education is an effective 
approach to mitigating these potential problems. The 
American Academy of Pediatrics offers a list of recom-
mendations on this issue for pediatricians and for parents, 
the federal government, and the entertainment industry. 
(2/01)

CHILDREN AS HEMATOPOIETIC STEM CELL DONORS
Committee on Bioethics
ABSTRACT. In the past half-century, hematopoietic stem 
cell transplantation has become standard treatment for 
a variety of diseases in children and adults, including 
selected hematologic malignancies, immunodeficiencies, 
hemoglobinopathies, bone marrow failure syndromes, 
and congenital metabolic disorders. There are 3 sources 
of allogeneic hematopoietic stem cells: bone marrow, 
peripheral blood, and umbilical cord blood; each has its 
own benefits and risks. Children often serve as hemato-
poietic stem cell donors, most commonly for their siblings. 
HLA-matched biological siblings are generally preferred 
as donors because of reduced risks of transplant-related 
complications as compared with unrelated donors. This 
statement includes a discussion of the ethical consider-
ations regarding minors serving as stem cell donors, using 
the traditional benefit/burden calculation from the per-
spectives of both the donor and the recipient. The state-
ment also includes an examination of the circumstances 
under which a minor may ethically participate as a hema-
topoietic stem cell donor, how the risks can be minimized, 
what the informed-consent process should entail, the 
role for a donor advocate (or some similar mechanism), 
and other ethical concerns. The American Academy of 
Pediatrics holds that minors can ethically serve as stem 
cell donors when specific criteria are fulfilled. (1/10)
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CHILDREN IN PICKUP TRUCKS
Committee on Injury and Poison Prevention
ABSTRACT. Pickup trucks have become increasingly 
popular in the United States. A recent study found that 
in crashes involving fatalities, cargo area passengers 
were 3 times more likely to die than were occupants in 
the cab. Compared with restrained cab occupants, the 
risk of death for those in the cargo area was 8 times 
higher. Furthermore, the increased use of extended-cab 
pickup trucks and air bag-equipped front passenger 
compartments creates concerns about the safe transport 
of children. The most effective preventive strategies are 
the legislative prohibition of travel in the cargo area and 
requirements for age-appropriate restraint use and seat 
selection in the cab. Parents should select vehicles that 
are appropriate for the safe transportation needs of the 
family. Physicians have an important role in counseling 
families and advocating public policy measures to reduce 
the number of deaths and injuries to occupants of pickup 
trucks. (10/00, reaffirmed 5/04, 1/07)

CHRONIC ABDOMINAL PAIN IN CHILDREN 
(CLINICAL REPORT)
Subcommittee on Chronic Abdominal Pain (joint 

with North American Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition)

ABSTRACT. Children and adolescents with chronic 
abdominal pain pose unique challenges to their caregiv-
ers. Affected children and their families experience dis-
tress and anxiety that can interfere with their ability to 
perform regular daily activities. Although chronic abdom-
inal pain in children is usually attributable to a functional 
disorder rather than organic disease, numerous miscon-
ceptions, insufficient knowledge among health care pro-
fessionals, and inadequate application of knowledge may 
contribute to a lack of effective management. This clini-
cal report accompanies a technical report (see page e370 
in this issue) on childhood chronic abdominal pain and 
provides guidance for the clinician in the evaluation and 
treatment of children with chronic abdominal pain. The 
recommendations are based on the evidence reviewed in 
the technical report and on consensus achieved among 
subcommittee members. (3/05) 

CHRONIC ABDOMINAL PAIN IN CHILDREN 
(TECHNICAL REPORT)
Subcommittee on Chronic Abdominal Pain (joint 

with North American Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition)

ABSTRACT. Chronic abdominal pain, defined as long-
lasting intermittent or constant abdominal pain, is a 
 common pediatric problem encountered by primary 
care physicians, medical subspecialists, and surgical spe-
cialists. Chronic abdominal pain in children is usually 
 functional, that is, without objective evidence of an under-
lying organic disorder. The Subcommittee on Chronic 
Abdominal Pain of the American Academy of Pediatrics 
and the North American Society for Pediatric Gastro-
enterology, Hepatology, and Nutrition has prepared this 
report based on a comprehensive, systematic review and 
rating of the medical literature. This report accompanies 

a clinical report based on the literature review and expert 
opinion. 
 The subcommittee examined the diagnostic and thera-
peutic value of a medical and psychological history, 
diagnostic tests, and pharmacologic and behavioral ther-
apy. The presence of alarm symptoms or signs (such as 
weight loss, gastrointestinal bleeding, persistent fever, 
chronic severe diarrhea, and significant vomiting) is asso-
ciated with a higher prevalence of organic disease. There 
was insufficient evidence to state that the nature of the 
abdominal pain or the presence of associated symptoms 
(such as anorexia, nausea, headache, and joint pain) can 
discriminate between functional and organic disorders. 
Although children with chronic abdominal pain and their 
parents are more often anxious or depressed, the presence 
of anxiety, depression, behavior problems, or recent nega-
tive life events does not distinguish between functional 
and organic abdominal pain. Most children who are 
brought to the primary care physician’s office for chronic 
abdominal pain are unlikely to require diagnostic testing. 
Pediatric studies of therapeutic interventions were exam-
ined and found to be limited or inconclusive. (3/05) 

CIRCUMCISION POLICY STATEMENT
Task Force on Circumcision
ABSTRACT. Male circumcision is a common procedure, 
generally performed during the newborn period in the 
United States. In 2007, the American Academy of Pediatrics 
(AAP) formed a multidisciplinary task force of AAP mem-
bers and other stakeholders to evaluate the recent evidence 
on male circumcision and update the Academy’s 1999 
recommendations in this area. Evaluation of current evi-
dence indicates that the health benefits of newborn male 
circumcision outweigh the risks and that the procedure’s 
benefits justify access to this procedure for families who 
choose it. Specific benefits identified included prevention 
of urinary tract infections, penile cancer, and transmission 
of some sexually transmitted infections, including HIV. 
The American College of Obstetricians and Gynecologists 
has endorsed this statement. (8/12)

CLASSIFYING RECOMMENDATIONS FOR CLINICAL 
PRACTICE GUIDELINES
Steering Committee on Quality Improvement and 

Management
ABSTRACT. Clinical practice guidelines are intended 
to improve the quality of clinical care by reducing inap-
propriate variations, producing optimal outcomes for 
patients, minimizing harm, and promoting cost-effective 
practices. This statement proposes an explicit classifi-
cation of recommendations for clinical practice guide-
lines of the American Academy of Pediatrics (AAP) to 
promote communication among guideline developers, 
imple menters, and other users of guideline knowledge, 
to improve consistency, and to facilitate user understand-
ing. The statement describes 3 sequential activities in 
developing evidence-based clinical practice guidelines 
and related policies: 1) determination of the aggregate evi-
dence quality in support of a proposed recommendation; 
2) evaluation of the anticipated balance between benefits 
and harms when the recommendation is carried out; and 
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3) designation of recommendation strength. An individual 
policy can be reported as a “strong recommendation,” 
“recommendation,” “option,” or “no recommendation.” 
Use of this classification is intended to improve consis-
tency and increase the transparency of the guideline-
development process, facilitate understanding of AAP 
clinical practice guidelines, and enhance both the utility 
and credibility of AAP clinical practice guidelines. (9/04) 

CLIMATIC HEAT STRESS AND EXERCISING CHILDREN 
AND ADOLESCENTS
Council on Sports Medicine and Fitness and Council on 

School Health
ABSTRACT. Results of new research indicate that, contrary 
to previous thinking, youth do not have less effective ther-
moregulatory ability, insufficient cardiovascular capacity, 
or lower physical exertion tolerance compared with adults 
during exercise in the heat when adequate hydration is 
maintained. Accordingly, besides poor hydration status, 
the primary determinants of reduced performance and 
exertional heat-illness risk in youth during sports and 
other physical activities in a hot environment include 
undue physical exertion, insufficient recovery between 
repeated exercise bouts or closely scheduled same-day 
training sessions or rounds of sports competition, and 
inappropriately wearing clothing, uniforms, and protec-
tive equipment that play a role in excessive heat reten-
tion. Because these known contributing risk factors are 
modifiable, exertional heat illness is usually preventable. 
With appropriate preparation, modifications, and moni-
toring, most healthy children and adolescents can safely 
participate in outdoor sports and other physical activities 
through a wide range of challenging warm to hot climatic 
conditions. (8/11)

CLINICAL GENETIC EVALUATION OF THE CHILD WITH 
MENTAL RETARDATION OR DEVELOPMENTAL DELAYS 
(CLINICAL REPORT) 
John B. Moeschler, MD; Michael Shevell, MD; and Committee 

on Genetics
ABSTRACT. This clinical report describes the clinical 
genetic evaluation of the child with developmental delays 
or mental retardation. The purpose of this report is to 
describe the optimal clinical genetics diagnostic evalua-
tion to assist pediatricians in providing a medical home 
for children with developmental delays or mental retarda-
tion and their families. The literature supports the benefit 
of expert clinical judgment by a consulting clinical geneti-
cist in the diagnostic evaluation. However, it is recognized 
that local factors may preclude this particular option. No 
single approach to the diagnostic process is supported 
by the literature. This report addresses the diagnostic 
importance of clinical history, 3-generation family history, 
dysmorphologic examination, neurologic examination, 
chromosome analysis (≥650 bands), fragile X molecular 
genetic testing, fluorescence in situ hybridization studies 
for subtelomere chromosome rearrangements, molecular 
genetic testing for typical and atypical presentations of 
known syndromes, computed tomography and/or mag-
netic resonance brain imaging, and targeted studies for 
metabolic disorders. (6/06, reaffirmed 5/12)

CLOSTRIDIUM DIFFICILE INFECTION IN INFANTS 
AND CHILDREN
Committee on Infectious Diseases
ABSTRACT. Infections caused by Clostridium difficile in 
hospitalized children are increasing. The recent publica-
tion of clinical practice guidelines for C difficile infection 
in adults did not address issues that are specific to chil-
dren. The purpose of this policy statement is to provide 
the pediatrician with updated information and recom-
mendations about C difficile infections affecting pediatric 
patients. (12/12)

COCHLEAR IMPLANTS IN CHILDREN: SURGICAL SITE 
INFECTIONS AND PREVENTION AND TREATMENT OF 
ACUTE OTITIS MEDIA AND MENINGITIS
Lorry G. Rubin, MD; Blake Papsin, MD; Committee on 

Infectious Diseases; and Section on Otolaryngology–Head 
and Neck Surgery

ABSTRACT. The use of cochlear implants is increasingly 
common, particularly in children younger than 3  years. 
Bacterial meningitis, often with associated acute otitis 
media, is more common in children with cochlear implants 
than in groups of control children. Children with profound 
deafness who are candidates for cochlear implants should 
receive all age-appropriate doses of pneumococcal conju-
gate and Haemophilus influenzae type b conjugate vaccines 
and appropriate annual immunization against influenza. 
In addition, starting at 24 months of age, a single dose of 
23-valent pneumococcal polysaccharide vaccine should 
be administered. Before implant surgery, primary care 
providers and cochlear implant teams should ensure that 
immunizations are up-to-date, preferably with comple-
tion of indicated vaccines at least 2 weeks before implant 
surgery. Imaging of the temporal bone/inner ear should 
be performed before cochlear implantation in all children 
with congenital deafness and all patients with profound 
hearing impairment and a  history of bacterial meningitis 
to identify those with inner-ear malformations/cerebro-
spinal fluid fistulas or ossification of the cochlea. During 
the initial months after cochlear implantation, the risk of 
complications of acute otitis media may be higher than 
during subsequent time periods. Therefore, it is recom-
mended that acute otitis media diagnosed during the 
first 2 months after implantation be initially treated with 
a parenteral antibiotic (eg,  ceftriaxone or cefotaxime). 
Episodes occurring 2  months or longer after implanta-
tion can be treated with a trial of an oral antimicrobial 
agent (eg, amoxicillin or amoxicillin/clavulanate at a 
dose of approximately 90  mg/kg per day of amoxicillin 
component), provided the child does not appear toxic and 
the implant does not have a spacer/positioner, a wedge 
that rests in the cochlea next to the electrodes present in 
certain implant models available between 1999 and 2002. 
“Watchful waiting” without antimicrobial therapy is 
inappropriate for children with implants with acute otitis 
media. If feasible, tympanocentesis should be performed 
for acute otitis media, and the material should be sent for 
culture, but performance of this procedure should not 
result in an undue delay in initiating antimicrobial ther-
apy. For patients with suspected meningitis, cerebrospinal 
fluid as well as middle-ear fluid, if present, should be sent 
for culture. Empiric antimicrobial therapy for meningitis 
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occurring within 2 months of implantation should include 
an agent with broad activity against Gram-negative bacilli 
(eg, meropenem) plus vancomycin. For meningitis occur-
ring 2 months or longer after implantation, standard 
empiric antimicrobial therapy for meningitis (eg, ceftri-
axone plus vancomycin) is indicated. For patients with 
meningitis, urgent evaluation by an otolaryngologist is 
indicated for consideration of imaging and surgical explo-
ration. (7/10)

COLLABORATIVE ROLE OF THE PEDIATRICIAN IN 
THE DIAGNOSIS AND MANAGEMENT OF BIPOLAR 
DISORDER IN ADOLESCENTS (CLINICAL REPORT)
Benjamin N. Shain, MD, PhD, and Committee on Adolescence
ABSTRACT. Despite the complexity of diagnosis and 
management, pediatricians have an important collabora-
tive role in referring and partnering in the management 
of adolescents with bipolar disorder. This report presents 
the classification of bipolar disorder as well as interview-
ing and diagnostic guidelines. Treatment options are 
described, particularly focusing on medication manage-
ment and rationale for the common practice of multiple, 
simultaneous medications. Medication adverse effects 
may be problematic and better managed with collabora-
tion between mental health professionals and pediatri-
cians. Case examples illustrate a number of common 
diagnostic and management issues. (11/12)

COMMUNICATING WITH CHILDREN AND FAMILIES: 
FROM EVERYDAY INTERACTIONS TO SKILL 
IN CONVEYING DISTRESSING INFORMATION 
(TECHNICAL REPORT)
Marcia Levetown, MD, and Committee on Bioethics
ABSTRACT. Health care communication is a skill that is 
critical to safe and effective medical practice; it can and 
must be taught. Communication skill influences patient 
disclosure, treatment adherence and outcome, adapta-
tion to illness, and bereavement. This article provides a 
review of the evidence regarding clinical communication 
in the pediatric setting, covering the spectrum from out-
patient primary care consultation to death notification, 
and provides practical suggestions to improve communi-
cation with patients and families, enabling more effective, 
efficient, and empathic pediatric health care. (5/08, reaf-
firmed 5/11)

COMMUNITY PEDIATRICS: NAVIGATING THE 
INTERSECTION OF MEDICINE, PUBLIC HEALTH, AND 
SOCIAL DETERMINANTS OF CHILDREN’S HEALTH
Council on Community Pediatrics
ABSTRACT. This policy statement provides a framework 
for the pediatrician’s role in promoting the health and 
well-being of all children in the context of their families 
and communities. It offers pediatricians a definition of 
community pediatrics, emphasizes the importance of 
recognizing social determinants of health, and delineates 
the need to partner with public health to address pop-
ulation-based child health issues. It also recognizes the 
importance of pediatric involvement in child advocacy at 
local, state, and federal levels to ensure all children have 
access to a high-quality medical home and to eliminate 

child health disparities. This statement provides a set of 
specific recommendations that underscore the critical 
nature of this dimension of pediatric practice, teaching, 
and research. (2/13)
 See full text on page 487.

COMPREHENSIVE HEALTH EVALUATION OF THE 
NEWLY ADOPTED CHILD (CLINICAL REPORT)
Veronnie F. Jones, MD, PhD, MSPH, and Committee on 

Early Childhood, Adoption, and Dependent Care
ABSTRACT. Children who join families through the pro-
cess of adoption often have multiple health care needs. 
After placement in an adoptive home, it is essential that 
these children have a timely comprehensive health evalu-
ation. This evaluation should include a review of all avail-
able medical records and a complete physical examination. 
Evaluation should also include diagnostic testing based 
on the findings from the history and physical examination 
as well as the risks presented by the child’s previous living 
conditions. Age-appropriate screens should be performed, 
including, for example, newborn screening panels, hear-
ing, vision, dental, and formal behavioral/developmental 
screens. The comprehensive assessment can occur at the 
time of the initial visit to the physician after adoptive 
placement or can take place over several visits. Adopted 
children should be referred to other medical specialists 
as deemed appropriate. The Section on Adoption and 
Foster Care is a resource within the American Academy of 
Pediatrics for physicians providing care for children who 
are being adopted. (12/11)

CONDOM USE BY ADOLESCENTS
Committee on Adolescence
ABSTRACT. Rates of sexual activity, pregnancies, and 
births among adolescents have continued to decline dur-
ing the past decade to historic lows. Despite these positive 
trends, many adolescents remain at risk for unintended 
pregnancy and sexually transmitted infections (STIs). This 
policy statement has been developed to assist the pediatri-
cian in understanding and supporting the use of condoms 
by their patients to prevent unintended pregnancies and 
STIs and address barriers to their use. When used con-
sistently and correctly, male latex condoms reduce the 
risk of pregnancy and many STIs, including HIV. Since 
the last policy statement published 12 years ago, there 
is an increased evidence base supporting the protection 
provided by condoms against STIs. Rates of acquisition of 
STIs/HIV among adolescents remain unacceptably high. 
Interventions that increase availability or accessibility to 
condoms are most efficacious when combined with addi-
tional individual, small-group, or community-level activi-
ties that include messages about safer sex. Continued 
research is needed to inform public health interventions 
for adolescents that increase the consistent and correct use 
of condoms and promote dual protection of condoms for 
STI prevention with other effective methods of contracep-
tion. (10/13)
 See full text on page 495.
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CONFIDENTIALITY IN ADOLESCENT HEALTH CARE 
Committee on Adolescence (4/89, reaffirmed 1/93, 11/97, 

5/00, 5/04)

CONFLICTS BETWEEN RELIGIOUS OR SPIRITUAL 
BELIEFS AND PEDIATRIC CARE: INFORMED REFUSAL, 
EXEMPTIONS, AND PUBLIC FUNDING
Committee on Bioethics
ABSTRACT. Although respect for parents’ decision- 
making authority is an important principle, pediatricians 
should report suspected cases of medical neglect, and 
the state should, at times, intervene to require medical 
treatment of children. Some parents’ reasons for refusing 
medical treatment are based on their religious or spiritual 
beliefs. In cases in which treatment is likely to prevent 
death or serious disability or relieve severe pain, chil-
dren’s health and future autonomy should be protected. 
Because religious exemptions to child abuse and neglect 
laws do not equally protect all children and may harm 
some children by causing confusion about the duty to 
provide medical treatment, these exemptions should be 
repealed. Furthermore, public health care funds should 
not cover alternative unproven religious or spiritual heal-
ing practices. Such payments may inappropriately legiti-
mize these practices as appropriate medical treatment. 
(10/13)
 See full text on page 507.

CONGENITAL ADRENAL HYPERPLASIA 
(TECHNICAL REPORT)
Section on Endocrinology and Committee on Genetics 
ABSTRACT. The Section on Endocrinology and the 
Committee on Genetics of the American Academy of 
Pediatrics, in collaboration with experts from the field of 
pediatric endocrinology and genetics, developed this pol-
icy statement as a means of providing up-to-date informa-
tion for the practicing pediatrician about current practice 
and controversial issues in congenital adrenal hyperplasia 
(CAH), including the current status of prenatal diagnosis 
and treatment, the benefits and problem areas of neonatal 
screening programs, and the management of children 
with nonclassic CAH. The reference list is designed to 
allow physicians who wish more information to research 
the topic more thoroughly. (12/00, reaffirmed 10/04)

A CONSENSUS STATEMENT ON HEALTH CARE 
TRANSITIONS FOR YOUNG ADULTS WITH SPECIAL 
HEALTH CARE NEEDS
American Academy of Pediatrics, American Academy of 

Family Physicians, and American College of Physicians-
American Society of Internal Medicine

ABSTRACT. This policy statement represents a consen-
sus on the critical first steps that the medical profession 
needs to take to realize the vision of a family-centered, 
con tinuous, comprehensive, coordinated, compassionate, 
and culturally competent health care system that is as 
devel opmentally appropriate as it is technically sophis-
ticated. The goal of transition in health care for young 
adults with special health care needs is to maximize 
lifelong functioning and potential through the provision 
of high-quality, developmentally appropriate health care 
services that continue uninterrupted as the individual 

moves from  adolescence to adulthood. This consensus 
document has now been approved as policy by the boards 
of the American Academy of Pediatrics, the American 
Academy of Family Physicians, and the American College 
of Physicians-American Society of Internal Medicine. 
(12/02)

CONSENT FOR EMERGENCY MEDICAL SERVICES FOR 
CHILDREN AND ADOLESCENTS
Committee on Pediatric Emergency Medicine and Committee 

on Bioethics
ABSTRACT. Parental consent generally is required for 
the medical evaluation and treatment of minor children. 
However, children and adolescents might require evalu-
ation of and treatment for emergency medical conditions 
in situations in which a parent or legal guardian is not 
available to provide consent or conditions under which 
an adolescent patient might possess the legal authority to 
provide consent. In general, a medical screening examina-
tion and any medical care necessary and likely to prevent 
imminent and significant harm to the pediatric patient 
with an emergency medical condition should not be with-
held or delayed because of problems obtaining consent. 
The purpose of this policy statement is to provide guid-
ance in those situations in which parental consent is not 
readily available, in which parental consent is not neces-
sary, or in which parental refusal of consent places a child 
at risk of significant harm. (7/11)

CONSENT BY PROXY FOR NONURGENT PEDIATRIC 
CARE (CLINICAL REPORT)
Gary N. McAbee, DO, JD, and Committee on Medical 

Liability and Risk Management
ABSTRACT. Minor-aged patients are often brought to the 
pediatrician for nonurgent acute medical care, physical 
examinations, or health supervision visits by someone 
other than their legally authorized representative, which, 
in most situations, is a parent. These surrogates or proxies 
can be members of the child’s extended family, such as a 
grandparent, adult sibling, or aunt/uncle; a noncustodial 
parent or stepparent in cases of divorce and remarriage; 
an adult who lives in the home but is not biologically or 
legally related to the child; or even a child care profes-
sional (eg, au pair, nanny). This report identifies common 
situations in which pediatricians may encounter “consent 
by proxy” for nonurgent medical care for minors, includ-
ing physical examinations, and explains the potential for 
liability exposure associated with these circumstances. 
The report suggests practical steps that balance the need 
to minimize the physician’s liability exposure with the 
patient’s access to health care. Key issues to be considered 
when creating or updating office policies for obtaining 
and documenting consent by proxy are offered. (10/10)

CONSUMPTION OF RAW OR UNPASTEURIZED 
MILK AND MILK PRODUCTS BY PREGNANT WOMEN 
AND CHILDREN
Committee on Infectious Diseases and Committee on Nutrition
ABSTRACT. Sales of raw or unpasteurized milk and milk 
products are still legal in at least 30 states in the United 
States. Raw milk and milk products from cows, goats, 
and sheep continue to be a source of bacterial infections 



POLICY TITLES AND ABSTRACTS 1013

attributable to a number of virulent pathogens, including 
Listeria monocytogenes, Campylobacter jejuni, Salmonella spe-
cies, Brucella species, and Escherichia coli O157. These infec-
tions can occur in both healthy and immunocompromised 
individuals, including older adults, infants, young chil-
dren, and pregnant women and their unborn fetuses, in 
whom life-threatening infections and fetal miscarriage can 
occur. Efforts to limit the sale of raw milk products have 
met with opposition from those who are proponents of the 
purported health benefits of consuming raw milk prod-
ucts, which contain natural or unprocessed factors not 
inactivated by pasteurization. However, the benefits of 
these natural factors have not been clearly demonstrated 
in evidence-based studies and, therefore, do not outweigh 
the risks of raw milk consumption. Substantial data sug-
gest that pasteurized milk confers equivalent health ben-
efits compared with raw milk, without the additional risk 
of bacterial infections. The purpose of this policy state-
ment was to review the risks of raw milk consumption in 
the United States and to provide evidence of the risks of 
infectious complications associated with consumption of 
unpasteurized milk and milk products, especially among 
pregnant women, infants, and children. (12/13)
 See full text on page 513.

CONTRACEPTION AND ADOLESCENTS 
Committee on Adolescence
ABSTRACT. Although adolescent pregnancy rates in the 
United States have decreased significantly over the past 
decade, births to adolescents remain both an individual 
and public health issue. As advocates for the health and 
well-being of all young people, the American Academy 
of Pediatrics strongly supports the recommendation that 
adolescents postpone consensual sexual activity until they 
are fully ready for the emotional, physical, and financial 
consequences of sex. The academy recognizes, however, 
that some young people will choose not to postpone 
sexual activity, and as health care providers, the responsi-
bility of pediatricians includes helping teens reduce risks 
and negative health consequences associated with adoles-
cent sexual behaviors, including unintended pregnancies 
and sexually transmitted infections. This policy statement 
provides the pediatrician with updated information on 
contraception methods and guidelines for counseling 
adolescents. (11/07)

CONTROVERSIES CONCERNING VITAMIN K AND 
THE NEWBORN
Committee on Fetus and Newborn
ABSTRACT. Prevention of early vitamin K deficiency 
bleeding (VKDB) of the newborn, with onset at birth to 
2 weeks of age (formerly known as classic hemorrhagic 
 disease of the newborn), by oral or parenteral adminis-
tration of vitamin K is accepted practice. In contrast, late 
VKDB, with onset from 2 to 12 weeks of age, is most effec-
tively prevented by parenteral administration of vitamin 
K. Earlier concern regarding a possible causal association 
between parenteral vitamin K and childhood cancer has 
not been substantiated. This revised statement presents 
updated recommendations for the use of vitamin K in 
the prevention of early and late VKDB. (7/03, reaffirmed 
5/06, 5/09)

COPARENT OR SECOND-PARENT ADOPTION BY  
SAME-SEX PARENTS
Committee on Psychosocial Aspects of Child and 

Family Health
ABSTRACT. Children who are born to or adopted by 
1 member of a same-sex couple deserve the security of 
2 legally recognized parents. Therefore, the American 
Academy of Pediatrics supports legislative and legal 
efforts to provide the possibility of adoption of the child 
by the second parent or coparent in these families. (2/02, 
reaffirmed 5/09)

COPARENT OR SECOND-PARENT ADOPTION BY SAME-
SEX PARENTS (TECHNICAL REPORT)
Committee on Psychosocial Aspects of Child and Family 

Health
ABSTRACT. A growing body of scientific literature dem-
onstrates that children who grow up with 1 or 2 gay and/
or lesbian parents fare as well in emotional, cognitive, 
social, and sexual functioning as do children whose par-
ents are heterosexual. Children’s optimal  development 
seems to be influenced more by the nature of the relation-
ships and interactions within the family unit than by the 
particular structural form it takes. (2/02, reaffirmed 5/09)

CORPORAL PUNISHMENT IN SCHOOLS
Committee on School Health
ABSTRACT. The American Academy of Pediatrics recom-
mends that corporal punishment in schools be abolished 
in all states by law and that alternative forms of student 
behavior management be used. (8/00, reaffirmed 6/03, 
5/06, 2/12)

COUNSELING THE ADOLESCENT ABOUT PREGNANCY 
OPTIONS
Committee on Adolescence 
ABSTRACT. When consulted by a pregnant adolescent, 
pediatricians should be able to make a timely diagnosis 
and to help the adolescent understand her options and act 
on her decision to continue or terminate her pregnancy. 
Pediatricians may not impose their values on the decision-
making process and should be prepared to support the 
adolescent in her decision or refer her to a physician who 
can. (5/98, reaffirmed 1/01, 1/06)

COUNSELING FAMILIES WHO CHOOSE COMPLE-
MENTARY AND ALTERNATIVE MEDICINE FOR THEIR 
CHILD WITH CHRONIC ILLNESS OR DISABILITY
Committee on Children With Disabilities 
ABSTRACT. The use of complementary and alternative 
medicine (CAM) to treat chronic illness or disability is 
increasing in the United States. This is especially evident 
among children with autism and related disorders. It may 
be challenging to the practicing pediatrician to distin-
guish among accepted biomedical treatments, unproven 
therapies, and alternative therapies. Moreover, there are 
no published guidelines regarding the use of CAM in the 
care of children with chronic illness or disability. To best 
serve the interests of children, it is important to maintain 
a  scientific perspective, to provide balanced advice about 
therapeutic options, to guard against bias, and to establish 
and maintain a trusting relationship with families. This 
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statement provides information and guidance for pediatri-
cians when counseling families about CAM. (3/01, reaf-
firmed 1/05, 5/10)

CREATING HEALTHY CAMP EXPERIENCES
Council on School Health
ABSTRACT. The American Academy of Pediatrics has 
created recommendations for health appraisal and prepa-
ration of young people before participation in day or resi-
dent camps and to guide health and safety practices for 
children at camp. These recommendations are intended 
for parents, primary health care providers, and camp 
administration and health center staff. Although camps 
have diverse environments, there are general guidelines 
that apply to all situations and specific recommendations 
that are appropriate under special conditions. This policy 
statement has been reviewed and is supported by the 
American Camp Association. (3/11)

THE CRUCIAL ROLE OF RECESS IN SCHOOL
Council on School Health
ABSTRACT. Recess is at the heart of a vigorous debate 
over the role of schools in promoting the optimal devel-
opment of the whole child. A growing trend toward real-
locating time in school to accentuate the more academic 
subjects has put this important facet of a child’s school day 
at risk. Recess serves as a necessary break from the rigors 
of concentrated, academic challenges in the classroom. But 
equally important is the fact that safe and well-supervised 
recess offers cognitive, social, emotional, and physical 
benefits that may not be fully appreciated when a deci-
sion is made to diminish it. Recess is unique from, and a 
complement to, physical education—not a substitute for it. 
The American Academy of Pediatrics believes that recess 
is a crucial and necessary component of a child’s develop-
ment and, as such, it should not be withheld for punitive 
or academic reasons. (12/12)

DEALING WITH THE PARENT WHOSE JUDGMENT 
IS IMPAIRED BY ALCOHOL OR DRUGS: LEGAL AND 
ETHICAL CONSIDERATIONS (CLINICAL REPORT)
Committee on Medical Liability
ABSTRACT. An estimated 11 to 17.5 million children are 
being raised by a substance-abusing parent or guardian. 
The importance of this statistic is undeniable, particularly 
when a patient is brought to a pediatric office by a parent 
or guardian exhibiting symptoms of judgment impair-
ment. Although the physician-patient relationship exists 
between the pediatrician and the minor patient, other 
obligations (some perceived and some real) should be con-
sidered as well. In managing encounters with impaired 
parents who may become disruptive or dangerous, pedia-
tricians should be aware of their responsibilities before 
acting. In addition to fulfilling the duty involved with 
an established physician-patient relationship, the pedia-
trician should take reasonable care to safeguard patient 
confidentiality; protect the safety of the patient and other 
patients, visitors, and employees; and comply with report-
ing mandates. This clinical report identifies and discusses 
the legal and ethical concepts related to these circum-
stances. The report offers implementation suggestions 

when establishing anticipatory office procedures and 
training programs for staff on what to do (and not do) in 
such situations to maximize the patient’s well-being and 
safety and minimize the liability of the pediatrician. (9/04, 
reaffirmed 9/10) 

DEATH OF A CHILD IN THE EMERGENCY DEPARTMENT 
(TECHNICAL REPORT)
Jane Knapp, MD; Deborah Mulligan-Smith, MD; and 

Committee on Pediatric Emergency Medicine
ABSTRACT. Of the estimated 40000 American children 
≤14 years old who die each year, approximately 20% die 
or are pronounced dead in outpatient sites, primarily the 
emergency department (ED). The ED is distinguishable 
from other sites at which children die, because the death 
is often sudden, unexpected, and without a previously 
established physician-patient care relationship. Despite 
these difficult circumstances and potentially limited pro-
fessional experience with the death of a child, the emer-
gency physician must be prepared to respond to the 
emotional, cultural, procedural, and legal issues that are 
an inevitable part of caring for ill and injured children who 
die. All of this must be accomplished while supporting a 
grieving family. There is also a responsibility to inform 
the child’s pediatrician of the death, who in turn also 
must be prepared to counsel and support bereaved fami-
lies. The American Academy of Pediatrics and American 
College of Emergency Physicians collaborated on the joint 
policy statement, “Death of a Child in the Emergency 
Department,” agreeing on recommendations on the prin-
ciples of care after the death of a child in the ED. This 
technical report provides the background information, 
consensus opinion, and evidence, where available, used 
to support the recommendations found in the policy state-
ment. Important among these are the pedia trician’s role as 
an advocate to advise in the formulation of ED policy and 
procedure that facilitate identification and management 
of medical examiners’ cases, identification and reporting 
of child maltreatment, requests for postmortem examina-
tions, and procurement of organ donations. (5/05, reaf-
firmed 8/13) 

DEATH OF A CHILD IN THE EMERGENCY 
DEPARTMENT: JOINT STATEMENT OF THE  AMERICAN 
ACADEMY OF PEDIATRICS AND THE AMERICAN 
 COLLEGE OF EMERGENCY PHYSICIANS
Committee on Pediatric Emergency Medicine (joint with 

American College of Emergency Physicians)  
(10/02, reaffirmed 1/06, 1/09, 8/13)

DEVELOPMENTAL DYSPLASIA OF THE HIP PRACTICE 
GUIDELINE (TECHNICAL REPORT)
Harold P. Lehmann, MD, PhD; Richard Hinton, MD, 

MPH; Paola Morello, MD; Jeanne Santoli, MD; in con-
junction with Committee on Quality Improvement and 
Subcommittee on Developmental Dysplasia of the Hip

ABSTRACT. Objective. To create a recommendation for 
pediatricians and other primary care providers about their 
role as screeners for detecting developmental dysplasia of 
the hip (DDH) in children. 
 Patients. Theoretical cohorts of newborns. 
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 Method. Model-based approach using decision analysis 
as the foundation. Components of the approach include 
the following: 
  Perspective: Primary care provider.
  Outcomes: DDH, avascular necrosis of the hip (AVN).
  Options: Newborn screening by pediatric examina-
tion; orthopaedic examination; ultrasonographic examina-
tion; orthopaedic or ultrasonographic examination by risk 
factors. Intercurrent health supervision-based screening.
  Preferences: 0 for bad outcomes, 1 for best outcomes.
  Model: Influence diagram assessed by the Sub com mit-
tee and by the methodology team, with critical feedback 
from the Subcommittee. 
  Evidence Sources: Medline and EMBASE search of 
the research literature through June 1996. Hand search 
of sentinel journals from June 1996 through March 1997. 
Ancestor search of accepted articles.
  Evidence Quality: Assessed on a custom subjective 
scale, based primarily on the fit of the evidence to the deci-
sion model. 
 Results. After discussion, explicit modeling, and cri-
tique, an influence diagram of 31 nodes was created. The 
computer-based and the hand literature searches found 
534 articles, 101 of which were reviewed by 2 or more 
readers. Ancestor searches of these yielded a further 
17 articles for evidence abstraction. Articles came from 
around the globe, although primarily Europe, British 
Isles, Scandinavia, and their descendants. There were 5 
controlled trials, each with a sample size less than 40. The 
remainder were case series. Evidence was available for 17 
of the desired 30 probabilities. Evidence quality ranged 
primarily between one third and two thirds of the maxi-
mum attainable score (median: 10–21; interquartile range: 
8–14).Based on the raw evidence and Bayesian hierarchi-
cal meta-analyses, our estimate for the incidence of DDH 
revealed by physical examination performed by pedia-
tricians is 8.6 per 1000; for orthopaedic screening, 11.5; 
for ultrasonography, 25. The odds ratio for DDH, given 
breech delivery, is 5.5; for female sex, 4.1; for positive 
family history, 1.7, although this last factor is not statisti-
cally significant. Postneonatal cases of DDH were divided 
into mid-term (younger than 6 months of age) and late-
term (older than 6 months of age). Our estimates for the 
mid-term rate for screening by pediatricians is 0.34/1000 
children screened; for orthopaedists, 0.1; and for ultraso-
nography, 0.28. Our estimates for late-term DDH rates 
are 0.21/1000 newborns screened by pediatricians; 0.08, 
by orthopaedists; and 0.2 for ultrasonography. The rates 
of AVN for children referred before 6 months of age is 
estimated at 2.5/1000 infants referred. For those referred 
after 6 months of age, our estimate is 109/1000 referred 
infants. The decision model (reduced, based on available 
evidence) suggests that orthopaedic screening is optimal, 
but because orthopaedists in the published studies and in 
practice would differ, the supply of orthopaedists is rela-
tively limited, and the difference between orthopaedists 
and pediatricians is statistically insignificant, we conclude 
that pediatric screening is to be recommended. The place 
of ultrasonography in the screening process remains to 
be defined because there are too few data about postneo-
natal diagnosis by ultrasonographic screening to permit 

definitive recommendations. These data could be used by 
others to refine the conclusions based on costs, parental 
preferences, or physician style. Areas for research are well 
defined by our model-based approach. (4/00)

DIAGNOSIS OF HIV-1 INFECTION IN CHILDREN 
YOUNGER THAN 18 MONTHS IN THE UNITED STATES 
(TECHNICAL REPORT)
Jennifer S. Read, MD, MS, MPH, DTM&H, and Committee 

on Pediatric AIDS 
ABSTRACT. The objectives of this technical report are 
to describe methods of diagnosis of HIV-1 infection in 
children younger than 18 months in the United States and 
to review important issues that must be considered by 
clinicians who care for infants and young children born 
to HIV-1–infected women. Appropriate HIV-1 diagnostic 
testing for infants and children younger than 18 months 
differs from that for older children, adolescents, and 
adults because of passively transferred maternal HIV-1 
antibodies, which may be detectable in the child’s blood-
stream until 18 months of age. Therefore, routine serologic 
testing of these infants and young children is generally 
only informative before the age of 18 months if the test 
result is negative. Virologic assays, including HIV-1 DNA 
or RNA assays, represent the gold standard for diagnostic 
testing of infants and children younger than 18 months. 
With such testing, the diagnosis of HIV-1 infection (as 
well as the presumptive exclusion of HIV-1 infection) can 
be established within the first several weeks of life among 
nonbreastfed infants. Important factors that must be con-
sidered when selecting HIV-1 diagnostic assays for pedi-
atric patients and when choosing the timing of such assays 
include the age of the child, potential timing of infection of 
the child, whether the infection status of the child’s mother 
is known or unknown, the antiretroviral exposure history 
of the mother and of the child, and characteristics of the 
virus. If the mother’s HIV-1 serostatus is unknown, rapid 
HIV-1 antibody testing of the newborn infant to identify 
HIV-1 exposure is essential so that antiretroviral prophy-
laxis can be initiated within the first 12 hours of life if test 
results are positive. For HIV-1–exposed infants (identi-
fied by positive maternal test results or positive antibody 
results for the infant shortly after birth), it has been recom-
mended that diagnostic testing with HIV-1 DNA or RNA 
assays be performed within the first 14 days of life, at 1 to 
2 months of age, and at 3 to 6 months of age. If any of these 
test results are positive, repeat testing is recommended 
to confirm the diagnosis of HIV-1 infection. A diagnosis 
of HIV-1 infection can be made on the basis of 2 positive 
HIV-1 DNA or RNA assay results. In nonbreastfeeding 
children younger than 18 months with no positive HIV-1 
virologic test results, presumptive exclusion of HIV-1 
infection can be based on 2 negative virologic test results 
(1 obtained at ≥2 weeks and 1 obtained at ≥4 weeks of 
age); 1 negative virologic test result obtained at ≥8 weeks 
of age; or 1 negative HIV-1 antibody test result obtained 
at ≥6 months of age. Alternatively, presumptive exclu-
sion of HIV-1 infection can be based on 1 positive HIV-1 
virologic test with at least 2 subsequent negative virologic 
test results (at least 1 of which is performed at ≥8 weeks of 
age) or negative HIV-1 antibody test results (at least 1 of 
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which is performed at ≥6 months of age). Definitive exclu-
sion of HIV-1 infection is based on 2 negative virologic test 
results, 1 obtained at ≥1 month of age and 1 obtained at ≥4 
months of age, or 2 negative HIV-1 antibody test results 
from separate specimens obtained at ≥6 months of age. For 
both presumptive and definitive exclusion of infection, 
the child should have no other laboratory (eg, no positive 
virologic test results) or clinical (eg, no AIDS-defining 
conditions) evidence of HIV-1 infection. Many clinicians 
confirm the absence of HIV-1 infection with a negative 
HIV-1 antibody assay result at 12 to 18 months of age. For 
breastfeeding infants, a similar testing algorithm can be 
followed, with timing of testing starting from the date of 
complete cessation of breastfeeding instead of the date of 
birth. (12/07, reaffirmed 4/10)

DIAGNOSIS AND MANAGEMENT OF CHILDHOOD 
OBSTRUCTIVE SLEEP APNEA SYNDROME 
(TECHNICAL REPORT)
Carole L. Marcus, MBBCh; Lee J. Brooks, MD; Sally Davidson 
Ward, MD; Kari A. Draper, MD; David Gozal, MD; Ann C. 
Halbower, MD; Jacqueline Jones, MD; Christopher Lehmann, 
MD; Michael S. Schechter, MD, MPH; Stephen Sheldon, MD; 
Richard N. Shiffman, MD, MCIS; and Karen Spruyt, PhD
ABSTRACT. Objective. This technical report describes the 
procedures involved in developing recommendations on 
the management of childhood obstructive sleep apnea 
syndrome (OSAS).
 Methods. The literature from 1999 through 2011 was 
evaluated.
 Results and Conclusions. A total of 3166 titles were 
reviewed, of which 350 provided relevant data. Most 
articles were level II through IV. The prevalence of OSAS 
ranged from 0% to 5.7%, with obesity being an indepen-
dent risk factor. OSAS was associated with cardiovascular, 
growth, and neurobehavioral abnormalities and possibly 
inflammation. Most diagnostic screening tests had low 
sensitivity and specificity. Treatment of OSAS resulted 
in improvements in behavior and attention and likely 
improvement in cognitive abilities. Primary treatment is 
adenotonsillectomy (AT). Data were insufficient to rec-
ommend specific surgical techniques; however, children 
undergoing partial tonsillectomy should be monitored for 
possible recurrence of OSAS. Although OSAS improved 
postoperatively, the proportion of patients who had resid-
ual OSAS ranged from 13% to 29% in low-risk populations 
to 73% when obese children were included and stricter 
polysomnographic criteria were used. Nevertheless, 
OSAS may improve after AT even in obese children, thus 
supporting surgery as a reasonable initial treatment. A 
significant number of obese patients required intubation 
or continuous positive airway pressure (CPAP) postop-
eratively, which reinforces the need for inpatient observa-
tion. CPAP was effective in the treatment of OSAS, but 
adherence is a major barrier. For this reason, CPAP is not 
recommended as first-line therapy for OSAS when AT is 
an option. Intranasal steroids may ameliorate mild OSAS, 
but follow-up is needed. Data were insufficient to recom-
mend rapid maxillary expansion. (8/12)

DIAGNOSIS AND  
MANAGEMEN OF AN INITIAL 
UTI IN FEBRILE INFANTS AND 
YOUNG CHILDREN (TECHNICAL REPORT)
S. Maria E. Finnell, MD, MS; Aaron E. Carroll, MD, MS; 

Stephen M. Downs, MD, MS; and Subcommittee on 
Urinary Tract Infection

ABSTRACT. Objectives. The diagnosis and management of 
urinary tract infections (UTIs) in young children are clini-
cally challenging. This report was developed to inform 
the revised, evidence-based, clinical guideline regarding 
the diagnosis and management of initial UTIs in febrile 
infants and young children, 2 to 24 months of age, from 
the American Academy of Pediatrics Subcommittee on 
Urinary Tract Infection. 
 Methods. The conceptual model presented in the 1999 
technical report was updated after a comprehensive 
review of published literature. Studies with potentially 
new information or with evidence that reinforced the 1999 
technical report were retained. Meta-analyses on the effec-
tiveness of antimicrobial prophylaxis to prevent recurrent 
UTI were performed. 
 Results. Review of recent literature revealed new evi-
dence in the following areas. Certain clinical findings and 
new urinalysis methods can help clinicians identify febrile 
children at very low risk of UTI. Oral antimicrobial ther-
apy is as effective as parenteral therapy in treating UTI. 
Data from published, randomized controlled trials do 
not support antimicrobial prophylaxis to prevent febrile 
UTI when vesicoureteral reflux is found through void-
ing cystourethrography. Ultrasonography of the urinary 
tract after the first UTI has poor sensitivity. Early antimi-
crobial treatment may decrease the risk of renal damage 
from UTI. 
 Conclusions. Recent literature agrees with most of the 
evidence presented in the 1999 technical report, but meta-
analyses of data from recent, randomized controlled tri-
als do not support antimicrobial prophylaxis to prevent 
febrile UTI. This finding argues against voiding cystoure-
thrography after the first UTI. (8/11)

DIAGNOSIS AND PREVENTION OF IRON DEFICIENCY 
AND IRON-DEFICIENCY ANEMIA IN INFANTS AND 
YOUNG CHILDREN (0–3 YEARS OF AGE) (CLINICAL 
REPORT)
Robert D. Baker, MD, PhD; Frank R. Greer, MD; and 

Committee on Nutrition
ABSTRACT. This clinical report covers diagnosis and 
prevention of iron deficiency and iron-deficiency anemia 
in infants (both breastfed and formula fed) and toddlers 
from birth through 3 years of age. Results of recent basic 
research support the concerns that iron-deficiency anemia 
and iron deficiency without anemia during infancy and 
childhood can have long-lasting detrimental effects on 
neurodevelopment. Therefore, pediatricians and other 
health care providers should strive to eliminate iron 
deficiency and iron-deficiency anemia. Appropriate iron 
intakes for infants and toddlers as well as methods for 
screening for iron deficiency and iron-deficiency anemia 
are presented. (10/10)
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DIAGNOSTIC IMAGING OF CHILD ABUSE
Section on Radiology
ABSTRACT. The role of imaging in cases of child abuse 
is to identify the extent of physical injury when abuse is 
present and to elucidate all imaging findings that point 
to alternative diagnoses. Effective diagnostic imaging of 
child abuse rests on high-quality technology as well as a 
full appreciation of the clinical and pathologic alterations 
occurring in abused children. This statement is a revision 
of the previous policy published in 2000. (4/09)

DISASTER PLANNING FOR SCHOOLS
Council on School Health
ABSTRACT. Community awareness of the school dis-
trict’s disaster plan will optimize a community’s capacity 
to maintain the safety of its school-aged population in the 
event of a school-based or greater community crisis. This 
statement is intended to stimulate awareness of the disas-
ter-preparedness process in schools as a part of a global, 
community-wide preparedness plan. Pediatricians, other 
health care professionals, first responders, public health 
officials, the media, school nurses, school staff, and 
parents all need to be unified in their efforts to support 
schools in the prevention of, preparedness for, response 
to, and recovery from a disaster. (10/08, reaffirmed 9/11)

DISCLOSURE OF ILLNESS STATUS TO CHILDREN AND 
ADOLESCENTS WITH HIV INFECTION
Committee on Pediatric AIDS
ABSTRACT. Many children with human immuno-
deficiency virus (HIV) infection and acquired immuno-
deficiency syndrome are surviving to middle childhood 
and adolescence. Studies suggest that children who know 
their HIV status have higher self-esteem than children 
who are unaware of their status. Parents who have dis-
closed the  status to their children experience less depres-
sion than those who do not. This statement addresses our 
current knowledge and recommendations for disclosure 
of HIV infection status to children and adolescents. (1/99, 
reaffirmed 2/02, 5/05, 1/09, 1/12)

DISPENSING MEDICATIONS AT THE HOSPITAL UPON 
DISCHARGE FROM AN EMERGENCY DEPARTMENT 
(TECHNICAL REPORT)
Loren G. Yamamoto, MD, MPH, MBA; Shannon Manzi, 

PharmD; and Committee on Pediatric Emergency Medicine
ABSTRACT. Although most health care services can and 
should be provided by their medical home, children will 
be referred or require visits to the emergency depart-
ment (ED) for emergent clinical conditions or injuries. 
Continuation of medical care after discharge from an ED is 
dependent on parents or caregivers’ understanding of and 
compliance with follow-up instructions and on adherence 
to medication recommendations. ED visits often occur at 
times when the majority of pharmacies are not open and 
caregivers are concerned with getting their ill or injured 
child directly home. Approximately one-third of patients 
fail to obtain priority medications from a pharmacy after 
discharge from an ED. The option of judiciously dispens-
ing ED discharge medications from the ED’s outpatient 
pharmacy within the facility is a major convenience that 
overcomes this obstacle, improving the likelihood of med-
ication adherence. Emergency care encounters should be 

routinely followed up with primary care provider medical 
homes to ensure complete and comprehensive care. (1/12)

DISTINGUISHING SUDDEN INFANT DEATH 
SYNDROME FROM CHILD ABUSE FATALITIES 
(CLINICAL REPORT)
Kent P. Hymel, MD, and Committee on Child Abuse and 

Neglect (joint with National Association of Medical 
Examiners)

ABSTRACT. Fatal child abuse has been mistaken for 
 sudden infant death syndrome. When a healthy infant 
younger than 1 year dies suddenly and unexpectedly, the 
cause of death may be certified as sudden infant death 
 syndrome. Sudden infant death syndrome is more com-
mon than infanticide. Parents of sudden infant death 
syndrome victims typically are anxious to provide unlim-
ited information to professionals involved in death inves-
tigation or research. They also want and deserve to be 
approached in a nonaccusatory manner. This clinical 
report provides professionals with information and sug-
gestions for procedures to help avoid stigmatizing families 
of sudden infant death syndrome victims while allowing 
accumulation of appropriate evidence in potential cases 
of infanticide. This clinical report addresses deficiencies 
and updates recommendations in the 2001 American 
Academy of Pediatrics policy statement of the same name. 
(7/06, reaffirmed 4/09, 3/13)

DO-NOT-RESUSCITATE ORDERS FOR PEDIATRIC 
PATIENTS WHO REQUIRE ANESTHESIA AND SURGERY 
(CLINICAL REPORT)
Section on Surgery, Section on Anesthesia and Pain Medicine, 

and Committee on Bioethics
ABSTRACT. This clinical report addresses the topic of 
preexisting do-not-resuscitate (DNR) orders for children 
undergoing anesthesia and surgery. Pertinent issues 
addressed include the rights of children, surrogate deci-
sion-making, the process of informed consent, and the 
roles of surgeons and anesthesiologists. The reevaluation 
process of DNR orders called “required reconsideration” 
can be incorporated into the process of informed consent 
for surgery and anesthesia. Care should be taken to dis-
tinguish between goal-directed and procedure-directed 
approaches to DNR orders. By giving parents or other sur-
rogates and clinicians the option of deciding from among 
full resuscitation, limitations based on procedures, or 
 limitations based on goals, the child’s needs are individu-
alized and better served. (12/04, reaffirmed 1/09, 10/12) 

DRINKING WATER FROM PRIVATE WELLS AND RISKS 
TO CHILDREN
Committee on Environmental Health and Committee on 

Infectious Diseases
ABSTRACT. Drinking water for approximately one sixth 
of US households is obtained from private wells. These 
wells can become contaminated by pollutant chemicals 
or pathogenic organisms and cause illness. Although the 
US Environmental Protection Agency and all states offer 
guidance for construction, maintenance, and testing of 
private wells, there is little regulation. With few excep-
tions, well owners are responsible for their own wells. 
Children may also drink well water at child care or when 
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traveling. Illness resulting from children’s ingestion of 
contaminated water can be severe. This policy statement 
provides recommendations for inspection, testing, and 
remediation for wells providing drinking water for chil-
dren. (5/09, reaffirmed 1/13)

DRINKING WATER FROM PRIVATE WELLS AND RISKS 
TO CHILDREN (TECHNICAL REPORT)
Walter J. Rogan, MD; Michael T. Brady, MD; 

Committee on Environmental Health; and Committee 
on Infectious Diseases

ABSTRACT. Drinking water for approximately one sixth 
of US households is obtained from private wells. These 
wells can become contaminated by pollutant chemicals 
or pathogenic organisms, leading to significant illness. 
Although the US Environmental Protection Agency and 
all states offer guidance for construction, maintenance, 
and testing of private wells, there is little regulation, and 
with few exceptions, well owners are responsible for their 
own wells. Children may also drink well water at child 
care or when traveling. Illness resulting from children’s 
ingestion of contaminated water can be severe. This 
report reviews relevant aspects of groundwater and wells; 
describes the common chemical and microbiologic con-
taminants; gives an algorithm with recommendations for 
inspection, testing, and remediation for wells providing 
drinking water for children; reviews the definitions and 
uses of various bottled waters; provides current estimates 
of costs for well testing; and provides federal, national, 
state, and, where appropriate, tribal contacts for more 
information. (5/09, reaffirmed 1/13)

EARLY CHILDHOOD ADVERSITY, TOXIC STRESS, AND 
THE ROLE OF THE PEDIATRICIAN: TRANSLATING 
DEVELOPMENTAL SCIENCE INTO LIFELONG HEALTH 
Committee on Psychosocial Aspects of Child and Family 

Health; Committee on Early Childhood, Adoption, and 
Dependent Care; and Section on Developmental and 
Behavioral Pediatrics 

ABSTRACT. Advances in a wide range of biological, 
behavioral, and social sciences are expanding our under-
standing of how early environmental influences (the ecol-
ogy) and genetic predispositions (the biologic program) 
affect learning capacities, adaptive behaviors, lifelong 
physical and mental health, and adult productivity. A 
supporting technical report from the American Academy 
of Pediatrics (AAP) presents an integrated ecobiodevel-
opmental framework to assist in translating these dra-
matic advances in developmental science into improved 
health across the life span. Pediatricians are now armed 
with new information about the adverse effects of toxic 
stress on brain development, as well as a deeper under-
standing of the early life origins of many adult diseases. 
As trusted authorities in child health and development, 
pediatric providers must now complement the early 
identification of developmental concerns with a greater 
focus on those interventions and community investments 
that reduce external threats to healthy brain growth. To 
this end, AAP endorses a developing leadership role for 
the entire pediatric community—one that mobilizes the 
scientific expertise of both basic and clinical researchers, 
the family-centered care of the pediatric medical home, 

and the public influence of AAP and its state chapters—to 
catalyze fundamental change in early childhood policy 
and services. AAP is committed to leveraging science to 
inform the development of innovative strategies to reduce 
the precipitants of toxic stress in young children and to 
mitigate their negative effects on the course of develop-
ment and health across the life span. (12/11)

EARLY CHILDHOOD CARIES IN INDIGENOUS 
COMMUNITIES
Committee on Native American Child Health (joint with 

Canadian Paediatric Society First Nations, Inuit, and 
Métis Committee)

ABSTRACT. The oral health of Indigenous children of 
Canada (First Nations, Inuit, and Métis) and the United 
States (American Indian, Alaska Native) is a major child 
health issue: there is a high prevalence of early childhood 
caries (ECC) and resulting adverse health effects in this 
community, as well as high rates and costs of restorative 
and surgical treatments under general anesthesia. ECC is 
an infectious disease that is influenced by multiple fac-
tors, including socioeconomic determinants, and requires 
a combination of approaches for improvement. This 
statement includes recommendations for preventive oral 
health and clinical care for young infants and pregnant 
women by primary health care providers, community-
based health-promotion initiatives, oral health work-
force and access issues, and advocacy for community 
water fluoridation and fluoride-varnish program access. 
Further community-based research on the epidemiology, 
prevention, management, and microbiology of ECC in 
Indigenous communities would be beneficial. (5/11)

EARLY INTERVENTION, IDEA PART C SERVICES, AND 
THE MEDICAL HOME: COLLABORATION FOR BEST 
PRACTICE AND BEST OUTCOMES (CLINICAL REPORT)
Richard C. Adams, MD; Carl Tapia, MD; and Council on 

Children With Disabilities
ABSTRACT. The medical home and the Individuals 
With Disabilities Education Act Part C Early Intervention 
Program share many common purposes for infants and 
children ages 0 to 3 years, not the least of which is a 
family-centered focus. Professionals in pediatric medical 
home practices see substantial numbers of infants and 
toddlers with developmental delays and/or complex 
chronic conditions. Economic, health, and family-focused 
data each underscore the critical role of timely referral for 
relationship-based, individualized, accessible early inter-
vention services and the need for collaborative partner-
ships in care. The medical home process and Individuals 
With Disabilities Education Act Part C policy both sup-
port nurturing relationships and family-centered care; 
both offer clear value in terms of economic and health 
outcomes. Best practice models for early intervention 
services incorporate learning in the natural environment 
and coaching models. Proactive medical homes pro-
vide strategies for effective developmental surveillance, 
family-centered resources, and tools to support high-risk 
groups, and comanagement of infants with special health 
care needs, including the monitoring of services provided 
and outcomes achieved. (9/13)
 See full text on page 521.
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ECHOCARDIOGRAPHY IN INFANTS AND CHILDREN
Section on Cardiology
ABSTRACT. It is the intent of this statement to inform 
pediatric providers on the appropriate use of echocardiog-
raphy. Although on-site consultation may be impossible, 
methods should be established to ensure timely review  
of echo cardiograms by a pediatric cardiologist. With 
advances in data transmission, echocardiography infor-
mation can be exchanged, in some cases eliminating the 
need for a costly patient transfer. By cooperating through 
training, education, and referral, complete and cost-
effective echocardiographic services can be provided to all 
children. (6/97, reaffirmed 3/03, 3/07)

EDUCATION OF CHILDREN WITH HUMAN 
IMMUNODEFICIENCY VIRUS INFECTION
Committee on Pediatric AIDS 
ABSTRACT. Treatment for human immunodeficiency 
virus (HIV) infection has enabled more children and 
youths to attend school and participate in school activities. 
Children and youths with HIV infection should receive the 
same education as those with other chronic illnesses. They 
may require special services, including home instruction, 
to provide continuity of education. Con fi den tiality about 
HIV infection status should be maintained with parental 
consent required for disclosure. Youths also should assent 
or consent as is appropriate for disclosure of their diagno-
sis. (6/00, reaffirmed 3/03, 10/06, 4/10, 3/13) 

EFFECTS OF EARLY NUTRITIONAL INTERVENTIONS 
ON THE DEVELOPMENT OF ATOPIC DISEASE IN 
INFANTS AND CHILDREN: THE ROLE OF MATERNAL 
DIETARY RESTRICTION, BREASTFEEDING, TIMING OF 
INTRODUCTION OF COMPLEMENTARY FOODS, AND 
HYDROLYZED FORMULAS (CLINICAL REPORT)
Frank R. Greer, MD; Scott H. Sicherer, MD; A. Wesley Burks, 

MD; Committee on Nutrition; and Section on Allergy 
and Immunology

ABSTRACT. This clinical report reviews the nutritional 
options during pregnancy, lactation, and the first year 
of life that may affect the development of atopic disease 
(atopic dermatitis, asthma, food allergy) in early life. It 
replaces an earlier policy statement from the American 
Academy of Pediatrics that addressed the use of hypoal-
lergenic infant formulas and included provisional recom-
mendations for dietary management for the prevention 
of atopic disease. The documented benefits of nutritional 
intervention that may prevent or delay the onset of atopic 
disease are largely limited to infants at high risk of devel-
oping allergy (ie, infants with at least 1 first-degree relative 
[parent or sibling] with allergic disease). Current evidence 
does not support a major role for maternal dietary restric-
tions during pregnancy or lactation. There is evidence that 
breastfeeding for at least 4 months, compared with feed-
ing formula made with intact cow milk protein, prevents 
or delays the occurrence of atopic dermatitis, cow milk 
allergy, and wheezing in early childhood. In studies of 
infants at high risk of atopy and who are not exclusively 
breastfed for 4 to 6 months, there is modest evidence that 
the onset of atopic disease may be delayed or prevented 
by the use of hydrolyzed formulas compared with formula 
made with intact cow milk  protein, particularly for atopic 
dermatitis. Comparative studies of the various hydro-

lyzed formulas also indicate that not all formulas have the 
same protective benefit. There is also little evidence that 
delaying the timing of the introduction of complementary 
foods beyond 4 to 6 months of age prevents the occurrence 
of atopic disease. At present, there are insufficient data to 
document a protective effect of any dietary intervention 
beyond 4 to 6 months of age for the development of atopic 
disease. (1/08)

ELECTRONIC PRESCRIBING IN PEDIATRICS: 
TOWARD SAFER AND MORE EFFECTIVE MEDICATION 
MANAGEMENT
Council on Clinical Information Technology
ABSTRACT. This policy statement identifies the potential 
value of electronic prescribing (e-prescribing) systems in 
improving quality and reducing harm in pediatric health 
care. On the basis of limited but positive pediatric data 
and on the basis of federal statutes that provide incen-
tives for the use of e-prescribing systems, the American 
Academy of Pediatrics recommends the adoption of 
e-prescribing systems with pediatric functionality. The 
American Academy of Pediatrics also recommends a set of 
functions that technology vendors should provide when 
e-prescribing systems are used in environments in which 
children receive care. (3/13)
 See full text on page 537.

ELECTRONIC PRESCRIBING IN PEDIATRICS: TOWARD 
SAFER AND MORE EFFECTIVE MEDICATION 
MANAGEMENT (TECHNICAL REPORT)
Kevin B. Johnson, MD, MS; Christoph U. Lehmann, MD; and 

Council on Clinical Information Technology
ABSRACT. This technical report discusses recent advances 
in electronic prescribing (e-prescribing) systems, including 
the evidence base supporting their limitations and poten-
tial benefits. Specifically, this report acknowledges that 
there are limited but positive pediatric data supporting 
the role of e-prescribing in mitigating medication errors, 
improving communication with dispensing pharmacists, 
and improving medication adherence. On the basis of 
these data and on the basis of federal statutes that pro-
vide incentives for the use of e-prescribing systems, the 
American Academy of Pediatrics recommends the adop-
tion of e-prescribing systems with pediatric functionality. 
This report supports the accompanying policy statement 
from the American Academy of Pediatrics recommend-
ing the adoption of e-prescribing by pediatric health care 
providers. (3/13)
 See full text on page 537.

ELECTRONIC PRESCRIBING SYSTEMS IN PEDIATRICS:  
THE RATIONALE AND FUNCTIONALITY REQUIREMENTS
Council on Clinical Information Technology
ABSTRACT. The use of electronic prescribing applica-
tions in pediatric practice, as recommended by the federal 
government and other national health care improvement 
organizations, should be encouraged. Legislation and 
 policies that foster adoption of electronic prescribing 
systems by pediatricians should recognize both specific 
pediatric requirements and general economic incentives 
required to speed the adoption of these systems. Continued 
research into improving the effectiveness of these systems, 
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 recognizing the unique challenges of  providing care to the 
pediatric population, should be promoted. (6/07)

ELECTRONIC PRESCRIBING SYSTEMS IN 
PEDIATRICS: THE RATIONALE AND FUNCTIONALITY 
REQUIREMENTS (TECHNICAL REPORT)
Robert S. Gerstle, MD; Christoph U. Lehmann, MD; and 

Council on Clinical Information Technology
ABSTRACT. This technical report discusses electronic 
prescribing systems and their limitations and potential 
benefits, particularly to the pediatrician in the ambulatory 
setting. In the report we acknowledge the benefits of inte-
grating these systems with electronic health records and 
practice-management systems and recommend that the 
adoption of electronic prescribing systems be done in the 
context of ultimately moving toward an electronic health 
record. This technical report supports the accompanying 
American Academy of Pediatrics policy-statement rec-
ommendations on the adoption of electronic prescribing 
systems by pediatricians. (6/07)

E-MAIL COMMUNICATION BETWEEN PEDIATRICIANS 
AND THEIR PATIENTS (CLINICAL REPORT)
Steering Committee on Clinical Information Technology
ABSTRACT. This report addresses specific e-mail patient 
communication issues relevant to pediatricians and their 
appropriate use of e-mail in the office setting. The report 
briefly reviews: 1) e-mail privacy and security concerns; 
2) e-mail in the office environment; 3) the legal status 
of e-mail; and 4) available e-mail technologic solutions. 
(7/04, reaffirmed 2/08) 

EMERGENCY CONTRACEPTION
Committee on Adolescence
ABSTRACT. Despite significant declines over the past 
2 decades, the United States continues to have teen birth 
rates that are significantly higher than other industrialized 
nations. Use of emergency contraception can reduce the 
risk of pregnancy if used up to 120 hours after unprotected 
intercourse or contraceptive failure and is most effective if 
used in the first 24 hours. Indications for the use of emer-
gency contraception include sexual assault, unprotected 
intercourse, condom breakage or slippage, and missed or 
late doses of hormonal contraceptives, including the oral 
contraceptive pill, contraceptive patch, contraceptive ring 
(ie, improper placement or loss/expulsion), and inject-
able contraception. Adolescents younger than 17 years 
must obtain a prescription from a physician to access 
emergency contraception in most states. In all states, both 
males and females 17 years or older can obtain emergency 
contraception without a prescription. Adolescents are 
more likely to use emergency contraception if it has been 
prescribed in advance of need. The aim of this updated 
policy statement is to (1) educate pediatricians and other 
physicians on available emergency contraceptive meth-
ods; (2) provide current data on safety, efficacy, and use of 
emergency contraception in teenagers; and (3) encourage 
routine counseling and advance emergency-contraception 
prescription as 1 part of a public health strategy to reduce 
teen pregnancy. This policy focuses on pharmacologic 
methods of emergency contraception used within 120 
hours of unprotected or underprotected coitus for the pre-

vention of unintended pregnancy. Emergency contracep-
tive medications include products labeled and dedicated 
for use as emergency contraception by the US Food and 
Drug Administration (levonorgestrel and ulipristal) and 
the “off-label” use of combination oral contraceptives. 
(11/12)

EMERGENCY INFORMATION FORMS AND EMERGENCY 
PREPAREDNESS FOR CHILDREN WITH SPECIAL 
HEALTH CARE NEEDS
Committee on Pediatric Emergency Medicine and Council on 

Clinical Information Technology (joint with American 
College of Emergency Physicians Pediatric Emergency 
Medicine Committee)

ABSTRACT. Children with chronic medical conditions 
rely on complex management plans for problems that 
cause them to be at increased risk for suboptimal outcomes 
in emergency situations. The emergency information 
form (EIF) is a medical summary that describes medical 
condition(s), medications, and special health care needs 
to inform health care providers of a child’s special health 
conditions and needs so that optimal emergency medical 
care can be provided. This statement describes updates to 
EIFs, including computerization of the EIF, expanding the 
potential benefits of the EIF, quality-improvement pro-
grams using the EIF, the EIF as a central repository, and 
facilitating emergency preparedness in disaster manage-
ment and drills by using the EIF. (3/10)

ENDORSEMENT OF HEALTH AND HUMAN 
SERVICES RECOMMENDATION FOR PULSE 
OXIMETRY SCREENING FOR CRITICAL CONGENITAL 
HEART DISEASE
Section on Cardiology and Cardiac Surgery Executive 

Committee
ABSTRACT. Incorporation of pulse oximetry to the 
assessment of the newborn infant can enhance detection 
of critical congenital heart disease (CCHD). Recently, the 
Secretary of Health and Human Services (HHS) recom-
mended that screening for CCHD be added to the uniform 
screening panel. The American Academy of Pediatrics 
(AAP) has been a strong advocate of early detection of 
CCHD and fully supports the decision of the Secretary of 
HHS. 
 The AAP has published strategies for the implementa-
tion of pulse oximetry screening, which addressed criti-
cal issues such as necessary equipment, personnel, and 
training, and also provided specific recommendations for 
assessment of saturation by using pulse oximetry as well 
as appropriate management of a positive screening result. 
The AAP is committed to the safe and effective imple-
mentation of pulse oximetry screening and is working 
with other advocacy groups and governmental agencies 
to promote pulse oximetry and to support widespread 
surveillance for CCHD. 
 Going forward, AAP chapters will partner with state 
health departments to implement the new screening strat-
egy for CCHD and will work to ensure that there is an 
adequate system for referral for echocardiographic/pedi-
atric cardiac evaluation after a positive screening result. It 
is imperative that AAP members engage their respective 
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policy makers in adopting and funding the recommenda-
tions made by the Secretary of HHS. (12/11)

ENHANCING PEDIATRIC WORKFORCE DIVERSITY 
AND PROVIDING CULTURALLY EFFECTIVE PEDIATRIC 
CARE: IMPLICATIONS FOR PRACTICE, EDUCATION, 
AND POLICY MAKING
Committee on Pediatric Workforce
ABSTRACT. This policy statement serves to combine and 
update 2 previously independent but overlapping state-
ments from the American Academy of Pediatrics (AAP) 
on culturally effective health care (CEHC) and workforce 
diversity. The AAP has long recognized that with the 
ever-increasing diversity of the pediatric population in 
the United States, the health of all children depends on the 
ability of all pediatricians to practice culturally effective 
care. CEHC can be defined as the delivery of care within 
the context of appropriate physician knowledge, under-
standing, and appreciation of all cultural distinctions, 
leading to optimal health outcomes. The AAP believes 
that CEHC is a critical social value and that the knowledge 
and skills necessary for providing CEHC can be taught 
and acquired through focused curricula across the spec-
trum of lifelong learning.
 This statement also addresses workforce diversity, 
health disparities, and affirmative action. The discussion 
of diversity is broadened to include not only race, eth-
nicity, and language but also cultural attributes such as 
gender, religious beliefs, sexual orientation, and disabil-
ity, which may affect the quality of health care. The AAP 
believes that efforts must be supported through health 
policy and advocacy initiatives to promote the delivery of 
CEHC and to overcome educational, organizational, and 
other barriers to improving workforce diversity. (9/13)
 See full text on page 553.

EPIDEMIOLOGY AND DIAGNOSIS OF HEALTH   
CARE–ASSOCIATED INFECTIONS IN THE NICU 
(TECHNICAL REPORT)
Committee on Fetus and Newborn and Committee on 

Infectious Diseases
ABSTRACT. Health care−associated infections in the 
NICU are a major clinical problem resulting in increased 
morbidity and mortality, prolonged length of hospi-
tal stays, and increased medical costs. Neonates are at 
high risk for health care−associated infections because of 
impaired host defense mechanisms, limited amounts of 
protective endogenous flora on skin and mucosal surfaces 
at time of birth, reduced barrier function of neonatal skin, 
the use of invasive procedures and devices, and frequent 
exposure to broad-spectrum antibiotics. This statement 
will review the epidemiology and diagnosis of health 
care−associated infections in newborn infants. (3/12)

EQUIPMENT FOR AMBULANCES
American College of Surgeons Committee on Trauma, 

American College of Emergency Physicians, National 
Association of EMS Physicians, Pediatric Equipment 
Guidelines Committee—Emergency Medical Services for 
Children (EMSC) Partnership for Children Stakeholder 
Group, and American Academy of Pediatrics

INTRODUCTION (EXCERPT). Almost 4 decades ago, 
the Committee on Trauma of the American College of 
Surgeons (ACS) developed a list of standardized equip-
ment for ambulances. Beginning in 1988, the American 
College of Emergency Physicians (ACEP) published a 
similar list. The 2 organizations collaborated on a joint 
document published in 2000, and the National Association 
of EMS Physicians (NAEMSP) participated in the 2005 
revision. The 2005 revision included resources needed 
on ambulances for appropriate homeland security. All 
3 organizations adhere to the principle that emergency 
medical services (EMS) providers at all levels must have 
the appropriate equipment and supplies to optimize pre-
hospital delivery of care. The document was written to 
serve as a standard for the equipment needs of emergency 
ambulance services in both the United States and Canada. 
 EMS providers care for patients of all ages, who have 
a wide variety of medical and traumatic conditions. With 
permission from the ACS Committee on Trauma, ACEP, 
and NAEMSP, the current revision includes updated 
pediatric recommendations developed by members of the 
federal Emergency Medical Services for Children (EMSC) 
Stakeholder Group. The EMSC Program has developed 
several performance measures for the program’s state 
partnership grantees. One of the performance measures 
evaluates the availability of essential pediatric equipment 
and supplies for basic life support (BLS) and advanced life 
support (ALS) patient care units. This document will be 
used as the standard for this performance measure. The 
American Academy of Pediatrics (AAP) has also officially 
endorsed this list. (6/09)

ESSENTIAL CONTRACTUAL LANGUAGE FOR MEDICAL 
NECESSITY IN CHILDREN
Committee on Child Health Financing
ABSTRACT. The previous policy statement from the 
American Academy of Pediatrics, “Model Language for 
Medical Necessity in Children,” was published in July 
2005. Since that time, there have been new and emerging 
delivery and payment models. The relationship estab-
lished between health care providers and health plans 
should promote arrangements that are beneficial to all 
who are affected by these contractual arrangements. 
Pediatricians play an important role in ensuring that the 
needs of children are addressed in these emerging sys-
tems. It is important to recognize that health care plans 
designed for adults may not meet the needs of children. 
Language in health care contracts should reflect the health 
care needs of children and families. Informed pediatri-
cians can make a difference in the care of children and 
influence the role of primary care physicians in the new 
paradigms. This policy highlights many of the important 
elements pediatricians should assess as providers develop 
a role in emerging care models. (7/13)
 See full text on page 567.
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ETHICAL CONSIDERATIONS IN RESEARCH WITH 
SOCIALLY IDENTIFIABLE POPULATIONS
Committee on Native American Child Health and Committee 

on Community Health Services
ABSTRACT. Community-based research raises ethical 
issues not normally encountered in research conducted in 
academic settings. In particular, conventional risk-benefits 
assessments frequently fail to recognize harms that can 
occur in socially identifiable populations as a result of 
research participation. Furthermore, many such commu-
nities require more stringent measures of beneficence that 
must be applied directly to the participating communities. 
In this statement, the American Academy of Pediatrics 
sets forth recommendations for minimizing harms that 
may result from community-based research by empha-
sizing community involvement in the research process. 
(1/04, reaffirmed 10/07, 1/13) 

ETHICAL CONTROVERSIES IN ORGAN DONATION 
AFTER CIRCULATORY DEATH
Committee on Bioethics
ABSTRACT. The persistent mismatch between the supply 
of and need for transplantable organs has led to efforts to 
increase the supply, including controlled donation after 
circulatory death (DCD). Controlled DCD involves organ 
recovery after the planned withdrawal of life-sustaining 
treatment and the declaration of death according to the 
cardiorespiratory criteria. Two central ethical issues in 
DCD are when organ recovery can begin and how to man-
age conflicts of interests. The “dead donor rule” should be 
maintained, and donors in cases of DCD should only be 
declared dead after the permanent cessation of circulatory 
function. Permanence is generally established by a 2- to 
5-minute waiting period. Given ongoing controversy over 
whether the cessation must also be irreversible, physicians 
should not be required to participate in DCD. Because the 
preparation for organ recovery in DCD begins before the 
declaration of death, there are potential conflicts between 
the donor’s and recipient’s interests. These conflicts can 
be managed in a variety of ways, including informed 
consent and separating the various participants’ roles. For 
example, informed consent should be sought for premor-
tem interventions to improve organ viability, and organ 
procurement organization personnel and members of the 
transplant team should not be involved in the discon-
tinuation of life-sustaining treatment or the declaration 
of death. It is also important to emphasize that potential 
donors in cases of DCD should receive integrated interdis-
ciplinary palliative care, including sedation and analgesia. 
(4/13)
 See full text on page 573.

ETHICAL ISSUES WITH GENETIC TESTING IN 
PEDIATRICS
Committee on Bioethics 
ABSTRACT. Advances in genetic research promise great 
strides in the diagnosis and treatment of many childhood 
diseases. However, emerging genetic technology often 
enables testing and screening before the development of 
definitive treatment or preventive measures. In these cir-
cumstances, careful consideration must be given to testing 
and screening of children to ensure that use of this technol-

ogy promotes the best interest of the child. This statement 
reviews considerations for the use of genetic technology 
for  newborn screening, carrier testing, and testing for sus-
ceptibility to late-onset conditions. Recommendations are 
made promoting informed participation by parents for 
newborn screening and limited use of carrier testing and 
testing for late-onset conditions in the pediatric popula-
tion. Additional research and education in this developing 
area of medicine are encouraged. (6/01, reaffirmed 1/05, 
1/09)

ETHICAL AND POLICY ISSUES IN GENETIC TESTING 
AND SCREENING OF CHILDREN
Committee on Bioethics and Committee on Genetics (joint 

with American College of Medical Genetics and 
Genomics)

ABSTRACT. The genetic testing and genetic screening 
of children are commonplace. Decisions about whether 
to offer genetic testing and screening should be driven 
by the best interest of the child. The growing literature 
on the psychosocial and clinical effects of such testing 
and screening can help inform best practices. This policy 
statement represents recommendations developed collab-
oratively by the American Academy of Pediatrics and the 
American College of Medical Genetics and Genomics with 
respect to many of the scenarios in which genetic testing 
and screening can occur. (2/13)
 See full text on page 581.

ETHICS AND THE CARE OF CRITICALLY ILL INFANTS 
AND CHILDREN
Committee on Bioethics 
ABSTRACT. The ability to provide life support to ill chil-
dren who, not long ago, would have died despite medi-
cine’s best efforts challenges pediatricians and families 
to address profound moral questions. Our society has 
been divided about extending the life of some patients, 
especially newborns and older infants with severe dis-
abilities. The American Academy of Pediatrics (AAP) 
supports individualized decision making about life-sus-
taining medical treatment for all children, regardless of 
age. These decisions should be jointly made by physicians 
and parents, unless good reasons require invoking estab-
lished child protective services to contravene parental 
authority. At this time, resource allocation (rationing) 
decisions about which children should receive intensive 
care resources should be made clear and explicit in public 
policy, rather than be made at the bedside. (7/96, reaf-
firmed 10/99, 6/03)

EVALUATING INFANTS AND YOUNG CHILDREN WITH 
MULTIPLE FRACTURES (CLINICAL REPORT) 
Carole Jenny, MD, MBA, FAAP, for Committee on Child 

Abuse and Neglect
ABSTRACT. Infants and toddlers with multiple unex-
plained fractures are often victims of inflicted injury. 
However, several medical conditions can also cause mul-
tiple fractures in children in this age group. In this report, 
the differential diagnosis of multiple fractures is pre-
sented, and diagnostic testing available to the clinician is 
discussed. The hypothetical entity “temporary brittle-bone 
disease” is examined also. Although frequently offered in 
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court cases as a cause of multiple infant fractures, there is 
no evidence that this condition actually exists. (9/06)

EVALUATING FOR SUSPECTED CHILD ABUSE: 
CONDITIONS THAT PREDISPOSE TO BLEEDING 
(TECHNICAL REPORT)
Shannon L. Carpenter, MD, MS; Thomas C. Abshire, MD; 

James D. Anderst, MD, MS; Section on Hematology/
Oncology; and Committee on Child Abuse and Neglect

ABSTRACT. Child abuse might be suspected when chil-
dren present with cutaneous bruising, intracranial hemor-
rhage, or other manifestations of bleeding. In these cases, 
it is necessary to consider medical conditions that predis-
pose to easy bleeding/bruising. When evaluating for the 
possibility of bleeding disorders and other conditions that 
predispose to hemorrhage, the pediatrician must consider 
the child’s presenting history, medical history, and physi-
cal examination findings before initiating a laboratory 
investigation. Many medical conditions can predispose to 
easy bleeding. Before ordering laboratory tests for a dis-
ease, it is useful to understand the biochemical basis and 
clinical presentation of the disorder, condition prevalence, 
and test characteristics. This technical report reviews the 
major medical conditions that predispose to bruising/
bleeding and should be considered when evaluating for 
abusive injury. (3/13)
 See full text on page 587.

EVALUATION FOR BLEEDING DISORDERS IN 
SUSPECTED CHILD ABUSE (CLINICAL REPORT)
James D. Anderst, MD, MS; Shannon L. Carpenter, MD, MS; 

Thomas C. Abshire, MD; Section on Hematology/Oncology; 
and Committee on Child Abuse and Neglect

ABSTRACT. Bruising or bleeding in a child can raise the 
concern for child abuse. Assessing whether the findings 
are the result of trauma and/or whether the child has a 
bleeding disorder is critical. Many bleeding disorders are 
rare, and not every child with bruising/bleeding concern-
ing for abuse requires an evaluation for bleeding disor-
ders. In some instances, however, bleeding disorders can 
present in a manner similar to child abuse. The history 
and clinical evaluation can be used to determine the neces-
sity of an evaluation for a possible bleeding disorder, and 
prevalence and known clinical presentations of individual 
bleeding disorders can be used to guide the extent of the 
laboratory testing. This clinical report provides guidance 
to pediatricians and other clinicians regarding the evalua-
tion for bleeding disorders when child abuse is suspected. 
(3/13)
 See full text on page 607.

THE EVALUATION OF CHILDREN IN THE PRIMARY 
CARE SETTING WHEN SEXUAL ABUSE IS SUSPECTED 
(CLINICAL REPORT)
Carole Jenny, MD, MBA; James E. Crawford-Jakubiak, MD; 

and Committee on Child Abuse and Neglect
ABSTRACT. This clinical report updates a 2005 report 
from the American Academy of Pediatrics on the evalua-
tion of sexual abuse in children. The medical assessment 
of suspected child sexual abuse should include obtaining 
a history, performing a physical examination, and obtain-
ing appropriate laboratory tests. The role of the physician 
includes determining the need to report suspected sexual 

abuse; assessing the physical, emotional, and behavioral 
consequences of sexual abuse; providing information to 
parents about how to support their child; and coordinat-
ing with other professionals to provide comprehensive 
treatment and follow-up of children exposed to child 
sexual abuse. (7/13)
 See full text on page 619.

EVALUATION AND MANAGEMENT OF THE INFANT 
EXPOSED TO HIV-1 IN THE UNITED STATES 
(CLINICAL REPORT)
Peter L. Havens, MD; Lynne M. Mofenson, MD; and 

Committee on Pediatric AIDS
ABSTRACT. The pediatrician plays a key role in the pre-
vention of mother-to-child transmission of HIV-1 infec-
tion. For infants born to women with HIV-1 infection 
identified during pregnancy, the pediatrician ensures 
that antiretroviral prophylaxis is provided to the infant 
to decrease the risk of acquiring HIV-1 infection and 
promotes avoidance of postnatal HIV-1 transmission 
by advising HIV-1–infected women not to breastfeed. 
The pediatrician should perform HIV-1 antibody test-
ing for infants born to women whose HIV-1 infection 
status was not determined during pregnancy or labor. 
For HIV-1–exposed infants, the pediatrician monitors the 
infant for early determination of HIV-1 infection status 
and for possible short- and long-term toxicity from anti-
retroviral exposures. Provision of chemoprophylaxis for 
Pneumocystis jiroveci pneumonia and support of families 
living with HIV-1 by providing counseling to parents or 
caregivers are also important components of care. (12/08)

THE EVALUATION OF SEXUAL BEHAVIORS IN 
CHILDREN (CLINICAL REPORT)
Nancy D. Kellogg, MD, and Committee on Child Abuse 

and Neglect
ABSTRACT. Most children will engage in sexual behav-
iors at some time during childhood. These behaviors may 
be normal but can be confusing and concerning to parents 
or disruptive or intrusive to others. Knowledge of age-
appropriate sexual behaviors that vary with situational 
and environmental factors can assist the clinician in dif-
ferentiating normal sexual behaviors from sexual behavior 
problems. Most situations that involve sexual behaviors 
in young children do not require child protective services 
intervention; for behaviors that are age-appropriate and 
transient, the pediatrician may provide guidance in super-
vision and monitoring of the behavior. If the behavior is 
intrusive, hurtful, and/or age-inappropriate, a more com-
prehensive assessment is warranted. Some children with 
sexual behavior problems may reside or have resided in 
homes characterized by inconsistent parenting, violence, 
abuse, or neglect and may require more immediate inter-
vention and referrals. (8/09, reaffirmed 3/13)

EVALUATION OF SUSPECTED CHILD PHYSICAL ABUSE 
(CLINICAL REPORT)
Nancy D. Kellogg, MD, and Committee on Child Abuse 

and Neglect
ABSTRACT. This report provides guidance in the clinical 
approach to the evaluation of suspected physical abuse 
in children. The medical assessment is outlined with 
respect to obtaining a history, physical examination, and 
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appropriate ancillary testing. The role of the physician 
may encompass reporting suspected abuse; assessing the 
consistency of the explanation, the child’s developmental 
capabilities, and the characteristics of the injury or inju-
ries; and coordination with other professionals to provide 
immediate and long-term treatment and follow-up for 
victims. Accurate and timely diagnosis of children who 
are suspected victims of abuse can ensure appropriate 
evaluation, investigation, and outcomes for these children 
and their families. (6/07, reaffirmed 5/12)

EVIDENCE FOR THE DIAGNOSIS AND TREATMENT OF 
ACUTE UNCOMPLICATED SINUSITIS IN CHILDREN: 
A SYSTEMATIC REVIEW (TECHNICAL REPORT)
Michael J. Smith, MD, MSCE
In 2001, the American Academy of Pediatrics published 
clinical practice guidelines for the management of acute 
bacterial sinusitis (ABS) in children. The technical report 
accompanying those guidelines included 21 studies that 
assessed the diagnosis and management of ABS in chil-
dren. This update to that report incorporates studies 
of pediatric ABS that have been performed since 2001. 
Overall, 17 randomized controlled trials of the treatment 
of sinusitis in children were identified and analyzed. Four 
randomized, double-blind, placebo-controlled trials of 
antimicrobial therapy have been published. The results 
of these studies varied, likely due to differences in inclu-
sion and exclusion criteria. Because of this heterogeneity, 
formal meta-analyses were not performed. However, 
qualitative analysis of these studies suggests that children 
with greater severity of illness at presentation are more 
likely to benefit from antimicrobial therapy. An additional 
5 trials compared different antimicrobial therapies but did 
not include placebo groups. Six trials assessed a variety of 
ancillary treatments for ABS in children, and 3 focused on 
subacute sinusitis. Although the number of pediatric tri-
als has increased since 2001, there are still limited data to 
guide the diagnosis and management of ABS in children. 
Diagnostic and treatment guidelines focusing on severity 
of illness at the time of presentation have the potential to 
identify those children most likely to benefit from antimi-
crobial therapy and at the same time minimize unneces-
sary use of antibiotics. (6/13)
 See full text on page 317.

AN EVIDENCE-BASED REVIEW OF IMPORTANT ISSUES 
CONCERNING NEONATAL HYPERBILIRUBINEMIA 
(TECHNICAL REPORT)
Stanley Ip, MD; Mei Chung, MPH; John Kulig, MD, MPH; 

Rebecca O’Brien, MD; Robert Sege, MD, PhD; Stephan 
Glicken, MD; M. Jeffrey Maisels, MB, BCh; Joseph Lau, 
MD; and Subcommittee on Hyperbilirubinemia

ABSTRACT. This article is adapted from a published 
evidence report concerning neonatal hyperbilirubinemia 
with an added section on the risk of blood exchange 
transfusion (BET). Based on a summary of multiple case 
reports that spanned more than 30 years, we conclude that 
kernicterus, although infrequent, has at least 10% mortal-
ity and at least 70% long-term morbidity. It is evident that 
the preponderance of kernicterus cases occurred in infants 
with a bilirubin level higher than 20 mg/dL. Given the 
diversity of conclusions on the relationship between peak 

bilirubin levels and behavioral and neurodevelopmen-
tal outcomes, it is apparent that the use of a single total 
serum bilirubin level to predict long-term outcomes is 
inadequate and will lead to conflicting results. Evidence 
for efficacy of treatments for neonatal hyperbilirubinemia 
was limited. Overall, the 4 qualifying studies showed 
that phototherapy had an absolute risk-reduction rate 
of 10% to 17% for prevention of serum bilirubin levels 
higher than 20 mg/dL in healthy infants with jaundice. 
There is no evidence to suggest that phototherapy for 
neonatal hyperbilirubinemia has any long-term adverse 
neurodevelopmental effects. Transcutaneous measure-
ments of bilirubin have a linear correlation to total serum 
bilirubin and may be useful as screening devices to detect 
clinically significant jaundice and decrease the need for 
serum bilirubin determinations. Based on our review of 
the risks associated with BETs from 15 studies consisting 
mainly of infants born before 1970, we conclude that the 
mortality within 6 hours of BET ranged from 3 per 1000 to 
4 per 1000 exchanged infants who were term and without 
serious hemolytic diseases. Regardless of the definitions 
and rates of BET-associated morbidity and the various 
pre-exchange clinical states of the exchanged infants, in 
many cases the morbidity was minor (eg, postexchange 
anemia). Based on the results from the most recent study 
to report BET morbidity, the overall risk of permanent 
sequelae in 25 sick infants who survived BET was from 
5% to 10%. (7/04)

EXCESSIVE SLEEPINESS IN ADOLESCENTS AND YOUNG 
ADULTS: CAUSES, CONSEQUENCES, AND TREATMENT 
STRATEGIES (TECHNICAL REPORT)
Richard P. Millman, MD; Working Group on Sleepiness in 

Adolescents/Young Adults; and Committee on Adolescence
ABSTRACT. Adolescents and young adults are often 
excessively sleepy. This excessive sleepiness can have a 
profound negative effect on school performance, cogni-
tive function, and mood and has been associated with 
other serious consequences such as increased incidence 
of automobile crashes. In this article we review available 
scientific knowledge about normal sleep changes in ado-
lescents (13–22 years of age), the factors associated with 
chronic insufficient sleep, the effect of insufficient sleep 
on a variety of systems and functions, and the primary 
sleep disorders or organic dysfunctions that, if untreated, 
can cause excessive daytime sleepiness in this population. 
(6/05) 

EXPERT WITNESS PARTICIPATION IN CIVIL AND 
CRIMINAL PROCEEDINGS
Committee on Medical Liability and Risk Management
ABSTRACT. The interests of the public and both the 
medical and legal professions are best served when 
 scientifically sound and unbiased expert witness testi-
mony is readily available in civil and criminal proceed-
ings. As members of the medical community, patient 
advocates, and private citizens, pediatricians have ethical 
and professional obligations to assist in the administration 
of justice. The American Academy of Pediatrics believes 
that the adoption of the recommendations outlined in this 
statement will improve the quality of medical expert wit-
ness testimony in legal proceedings and, thereby, increase 
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the probability of achieving outcomes that are fair, honest, 
and equitable. Strategies for enforcing guidance and pro-
moting oversight of expert witnesses are proposed. (6/09)

EXPOSURE TO NONTRADITIONAL PETS AT HOME 
AND TO ANIMALS IN PUBLIC SETTINGS: RISKS TO 
CHILDREN (CLINICAL REPORT)
Larry K. Pickering, MD; Nina Marano, DVM, MPH; Joseph 

A. Bocchini, MD; Frederick J. Angulo, DVM, PhD; and 
Committee on Infectious Diseases

ABSTRACT. Exposure to animals can provide many 
benefits during the growth and development of children. 
However, there are potential risks associated with animal 
exposures, including exposure to nontraditional pets in 
the home and animals in public settings. Educational 
materials, regulations, and guidelines have been devel-
oped to minimize these risks. Pediatricians, veterinarians, 
and other health care professionals can provide advice 
on selection of appropriate pets as well as prevention of 
disease transmission from nontraditional pets and when 
children contact animals in public settings. (10/08, reaf-
firmed 12/11)

THE EYE EXAMINATION IN THE EVALUATION OF 
CHILD ABUSE (CLINICAL REPORT)
Alex V. Levin, MD, MHSc; Cindy W. Christian, MD; 

Committee on Child Abuse and Neglect; and Section 
on Ophthalmology

ABSTRACT. Retinal hemorrhage is an important indica-
tor of possible abusive head trauma, but it is also found 
in a number of other conditions. Distinguishing the type, 
number, and pattern of retinal hemorrhages may be help-
ful in establishing a differential diagnosis. Identification 
of ocular abnormalities requires a full retinal examination 
by an ophthalmologist using indirect ophthalmoscopy 
through a pupil that has been pharmacologically dilated. 
At autopsy, removal of the eyes and orbital tissues may 
also reveal abnormalities not discovered before death. 
In previously well young children who experience unex-
pected apparent life-threatening events with no obvious 
cause, children with head trauma that results in signifi-
cant intracranial hemorrhage and brain injury, victims of 
abusive head trauma, and children with unexplained 
death, premortem clinical eye examination and post-
mortem examination of the eyes and orbits may be help-
ful in detecting abnormalities that can help establish the 
underlying etiology. (7/10)

EYE EXAMINATION IN INFANTS, CHILDREN, AND 
YOUNG ADULTS BY PEDIATRICIANS 
Committee on Practice and Ambulatory Medicine and Section 

on Ophthalmology (joint with American Association 
of Certified Orthoptists, American Association 
for Pediatric Ophthalmology and Strabismus, and 
American Academy of Ophthalmology)

ABSTRACT. Early detection and prompt treatment of 
ocular disorders in children is important to avoid lifelong 
visual impairment. Examination of the eyes should be 
 performed beginning in the newborn period and at all 
well-child visits. Newborns should be examined for ocular 
structural  abnormalities, such as cataract, corneal opacity, 
and ptosis, which are known to result in visual problems. 
Vision assessment beginning at birth has been endorsed 

by the American Academy of Pediatrics, the American 
Association for Pediatric Ophthalmology and Strabismus, 
and the American Academy of Ophthalmology. All chil-
dren who are found to have an ocular abnormality or who 
fail vision assessment should be referred to a pediatric 
 ophthalmologist or an eye care specialist appropriately 
trained to treat pediatric patients. (4/03, reaffirmed 5/07)

FACILITIES AND EQUIPMENT FOR THE CARE OF 
PEDIATRIC PATIENTS IN A COMMUNITY HOSPITAL 
(CLINICAL REPORT)
Committee on Hospital Care
ABSTRACT. Many children who require hospitalization 
are admitted to community hospitals that are more acces-
sible for families and their primary care physicians but 
vary substantially in their pediatric resources. The intent 
of this clinical report is to provide basic guidelines for 
furnishing and equipping a pediatric area in a community 
hospital. (5/03, reaffirmed 5/07, reaffirmed 8/13)

FAILURE TO THRIVE AS A MANIFESTATION OF CHILD 
NEGLECT (CLINICAL REPORT)
Robert W. Block, MD; Nancy F. Krebs, MD; Committee on 

Child Abuse and Neglect; and Committee on Nutrition
ABSTRACT. Failure to thrive is a common problem in 
infancy and childhood. It is most often multifactorial in 
origin. Inadequate nutrition and disturbed social interac-
tions contribute to poor weight gain, delayed develop-
ment, and abnormal behavior. The syndrome develops 
in a significant number of children as a consequence of 
child neglect. This clinical report is intended to focus the 
pediatrician on the consideration, evaluation, and man-
agement of failure to thrive when child neglect may be 
present. Child protective services agencies should be noti-
fied when the evaluation leads to a suspicion of abuse or 
negl ect. (11/05, reaffirmed 1/09) 

FALLS FROM HEIGHTS: WINDOWS, ROOFS, 
AND BALCONIES
Committee on Injury and Poison Prevention 
ABSTRACT. Falls of all kinds represent an important 
cause of child injury and death. In the United States, 
approximately 140 deaths from falls occur annually in 
children younger than 15 years. Three million children 
require emergency department care for fall-related inju-
ries. This policy statement examines the epidemiol  ogy of 
falls from heights and recommends preventive strategies 
for pediatricians and other child health care profession-
als. Such strategies involve parent counseling, commu-
nity programs, building code changes, legislation, and 
environmental modification, such as the installation of 
window guards and balcony railings. (5/01, reaffirmed 
10/04, 5/07, 6/10)

FAMILIES AND ADOPTION: THE PEDIATRICIAN’S 
ROLE IN SUPPORTING COMMUNICATION  
(CLINICAL REPORT)
Committee on Early Childhood, Adoption, and Dependent Care
ABSTRACT. Each year, more children join families 
through adoption. Pediatricians have an important role in 
assisting adoptive families in the various challenges they 
may face with respect to adoption. The acceptance of the 
differences between families formed through birth and 
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those formed through adoption is essential in promoting 
positive  emotional growth within the family. It is impor-
tant for pediatricians to be informed about adoption and 
to share this knowledge with adoptive families. Parents 
need on going advice with respect to adoption issues and 
need to be supported in their communication with their 
adopted children. (12/03)

FATHERS AND PEDIATRICIANS: ENHANCING MEN’S 
ROLES IN THE CARE AND DEVELOPMENT OF THEIR 
CHILDREN (CLINICAL REPORT)
Committee on Psychosocial Aspects of Child and Family Health
ABSTRACT. Research substantiates that fathers’ interac-
tions with their children can exert a positive influence on 
their children’s development. This report suggests ways 
pediatricians can enhance fathers’ caregiving involve-
ment by offering specific, culturally sensitive advice and 
how pediatricians might change their office practices to 
support and increase fathers’ active involvement in their 
 children’s care and development. (5/04, reaffirmed 8/13) 

FEVER AND ANTIPYRETIC USE IN CHILDREN 
(CLINICAL REPORT)
Janice E. Sullivan, MD; Henry C. Farrar, MD; Section on 

Clinical Pharmacology and Therapeutics; and Committee 
on Drugs

ABSTRACT. Fever in a child is one of the most common 
clinical symptoms managed by pediatricians and other 
health care providers and a frequent cause of parental 
concern. Many parents administer antipyretics even when 
there is minimal or no fever, because they are concerned 
that the child must maintain a “normal” temperature. 
Fever, however, is not the primary illness but is a physi-
ologic mechanism that has beneficial effects in fighting 
infection. There is no evidence that fever itself worsens 
the course of an illness or that it causes long-term neu-
rologic complications. Thus, the primary goal of treating 
the febrile child should be to improve the child’s overall 
comfort rather than focus on the normalization of body 
temperature. When counseling the parents or caregivers 
of a febrile child, the general well-being of the child, the 
importance of monitoring activity, observing for signs of 
serious illness, encouraging appropriate fluid intake, and 
the safe storage of antipyretics should be emphasized. 
Current evidence suggests that there is no substantial dif-
ference in the safety and effectiveness of acetaminophen 
and ibuprofen in the care of a generally healthy child with 
fever. There is evidence that combining these 2 products 
is more effective than the use of a single agent alone; 
however, there are concerns that combined treatment may 
be more complicated and contribute to the unsafe use of 
these drugs. Pediatricians should also promote patient 
safety by advocating for simplified formulations, dosing 
instructions, and dosing devices. (2/11)

FINANCING GRADUATE MEDICAL EDUCATION TO 
MEET THE NEEDS OF CHILDREN AND THE FUTURE 
PEDIATRICIAN WORKFORCE
Committee on Pediatric Workforce 
ABSTRACT. This policy statement articulates the posi-
tions of the American Academy of Pediatrics on graduate 
medical education and the associated costs and fund-
ing mechanisms. It reaffirms the policy of the American 

Academy of Pediatrics that graduate medical education 
is a public good and is an essential part of maintain-
ing a high-quality physician workforce. The American 
Academy of Pediatrics advocates for lifelong learning 
across the continuum of medical education. This policy 
statement focuses on the financing of one component of 
this continuum, namely residency education. The state-
ment calls on federal and state governments to continue 
their support of residency education and advocates for 
stable means of funding such as the establishment of an 
all-payer graduate medical education trust fund. It further 
proposes a portable authorization system that would allo-
cate graduate medical education funds for direct medical 
education costs to accredited residency programs on the 
basis of the selection of the program by qualified student 
or residents. This system allows the funding to follow 
the residents to their program. Recognizing the critical 
workforce needs of many pediatric medical subspecialties, 
pediatric surgical specialties, and other pediatric specialty 
disciplines, this statement maintains that subspecialty fel-
lowship training and general pediatrics research fellow-
ship training should receive adequate support from the 
graduate medical education financing system, including 
funding from the National Institutes of Health and other 
federal agencies, as appropriate. Furthermore, residency 
education that is provided in freestanding children’s 
hospitals should receive a level of support equivalent to 
that of other teaching hospitals. The financing of graduate 
medical education is an important and effective tool to 
ensure that the future pediatrician workforce can provide 
optimal heath care for infants, children, adolescents, and 
young adults. (4/08, reaffirmed 1/12)

FINANCING OF PEDIATRIC HOME HEALTH CARE 
Committee on Child Health Financing and Section on 

Home Care
ABSTRACT. In certain situations, home health care has 
been shown to be a cost-effective alternative to inpatient 
hospital care. National health expenditures reveal that 
pediatric home health costs totaled $5.3 billion in 2000. 
Medicaid is the major payer for pediatric home health 
care (77%), followed by other public sources (22%). 
Private health insurance and families each paid less than 
1% of pediatric home health expenses. The most impor-
tant factors affecting access to home health care are the 
inadequate supply of clinicians and ancillary personnel, 
shortages of home health nurses with pediatric expertise, 
inadequate payment, and restrictive insurance and man-
aged care policies. Many children must stay in the NICU, 
PICU, and other pediatric wards and intermediate care 
areas at a much higher cost because of inadequate pediat-
ric home health care services. The main financing problem 
pertaining to Medicaid is low payment to home health 
agencies at rates that are insufficient to provide beneficia-
ries access to home health services. Although home care 
services may be a covered benefit under private health 
plans, most do not cover private-duty nursing (83%), 
home health aides (45%), or home physical, occupational, 
or speech therapy (33%) and/or impose visit or monetary 
limits or caps. To advocate for improvements in financing 
of pediatric home health care, the American Academy of 
Pediatrics has developed several recommendations for 
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public policy makers, federal and state Medicaid offices, 
private insurers, managed care plans, Title V officials, and 
home health care professionals. These recommendations 
will improve licensing, payment, coverage, and research 
related to pediatric home health services. (8/06)

FIREARM-RELATED INJURIES AFFECTING THE 
PEDIATRIC POPULATION
Council on Injury, Violence, and Poison Prevention 

Executive Committee
ABSTRACT. The absence of guns from children’s homes 
and communities is the most reliable and effective mea-
sure to prevent firearm-related injuries in children and 
adolescents. Adolescent suicide risk is strongly associated 
with firearm availability. Safe gun storage (guns unloaded 
and locked, ammunition locked separately) reduces chil-
dren’s risk of injury. Physician counseling of parents 
about firearm safety appears to be effective, but firearm 
safety education programs directed at children are inef-
fective. The American Academy of Pediatrics continues 
to support a number of specific measures to reduce the 
destructive effects of guns in the lives of children and 
adolescents, including the regulation of the manufacture, 
sale, purchase, ownership, and use of firearms; a ban on 
semiautomatic assault weapons; and the strongest pos-
sible regulations of handguns for civilian use. (10/12)

FIREWORKS-RELATED INJURIES TO CHILDREN
Committee on Injury and Poison Prevention 
ABSTRACT. An estimated 8500 individuals, approxi-
mately 45% of them children younger than 15 years, were 
treated in US hospital emergency departments during 
1999 for fireworks-related injuries. The hands (40%), eyes 
(20%), and head and face (20%) are the body areas most 
often involved. Approximately one third of eye injuries 
from fireworks result in permanent blindness. During 
1999, 16 people died as a result of injuries associated with 
fireworks. Every type of legally available consumer (so-
called “safe and sane”) firework has been associated with 
serious injury or death. In 1997, 20 100 fires were caused 
by fireworks, resulting in $22.7 million in direct prop-
erty damage. Fireworks typically cause more fires in the 
United States on the Fourth of July than all other causes 
of fire combined on that day. Pediatricians should educate 
parents, children, community leaders, and others about 
the dangers of fireworks. Fireworks for individual private 
use should be banned. Children and their families should 
be encouraged to enjoy fireworks at public fireworks 
displays conducted by professionals rather than purchase 
fireworks for home or  private use. (7/01, reaffirmed 1/05, 
2/08, 10/11)

FOLIC ACID FOR THE PREVENTION OF NEURAL 
TUBE DEFECTS
Committee on Genetics
ABSTRACT. The American Academy of Pediatrics 
endorses the US Public Health Service (USPHS) recom-
mendation that all women capable of becoming pregnant 
consume 400 µg of folic acid daily to prevent neural tube 
defects (NTDs). Studies have demonstrated that pericon-
ceptional folic acid supplementation can prevent 50% or 
more of NTDs such as spina bifida and anencephaly. For 

women who have previously had an NTD-affected preg-
nancy, the Centers for Disease Control and Prevention 
(CDC) recommends increasing the intake of folic acid to 
4000 µg per day beginning at least 1 month before con-
ception and continuing through the first trimester. Imple-
mentation of these recommendations is essential for the 
primary prevention of these serious and disabling birth 
defects. Because fewer than 1 in 3 women consume the 
amount of folic acid recommended by the USPHS, the 
Academy notes that the prevention of NTDs depends on 
an urgent and effective campaign to close this prevention 
gap. (8/99, reaffirmed 11/02, 1/07, 5/12)

FOLLOW-UP MANAGEMENT OF CHILDREN WITH 
 TYMPANOSTOMY TUBES
Section on Otolaryngology and Bronchoesophagology
ABSTRACT. The follow-up care of children in whom tym-
panostomy tubes have been placed is shared by the pedia-
trician and the otolaryngologist. Guidelines are provided 
for routine follow-up evaluation, perioperative hearing 
assessment, and the identification of specific conditions 
and complications that warrant urgent otolaryngologic 
consultation. These guidelines have been developed by a 
consensus of expert opinions. (2/02)

FORGOING LIFE-SUSTAINING MEDICAL TREATMENT 
IN ABUSED CHILDREN
Committee on Child Abuse and Neglect and Committee on 

Bioethics
ABSTRACT. A decision to forgo life-sustaining medical 
treatment (LSMT) for a critically ill child injured as the 
result of abuse should be made using the same criteria as 
those used for any critically ill child. The parent or guard-
ian of an abused child may have a conflict of interest when 
a decision to forgo LSMT risks changing the legal charge 
faced by a parent, guardian, relative, or acquaintance 
from assault to manslaughter or homicide. If a physician 
suspects that a parent or guardian is not acting in a child’s 
best interest, further review and consultation should be 
sought in hopes of resolving the conflict. A guardian ad 
litem who will represent the child’s interests regarding 
LSMT should be appointed in all cases in which a parent 
or guardian may have a conflict of interest. (11/00, reaf-
firmed 6/03, 10/06, 4/09)

FORGOING MEDICALLY PROVIDED NUTRITION AND 
HYDRATION IN CHILDREN (CLINICAL REPORT)
Douglas S. Diekema, MD, MPH; Jeffrey R. Botkin, MD, 

MPH; and Committee on Bioethics
ABSTRACT. There is broad consensus that withholding 
or withdrawing medical interventions is morally permis-
sible when requested by competent patients or, in the 
case of patients without decision-making capacity, when 
the interventions no longer confer a benefit to the patient 
or when the burdens associated with the interventions 
outweigh the benefits received. The withdrawal or with-
holding of measures such as attempted resuscitation, 
ventilators, and critical care medications is common in 
the terminal care of adults and children. In the case of 
adults, a consensus has emerged in law and ethics that the 
medical administration of fluid and nutrition is not funda-
mentally different from other medical interventions such 
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as use of ventilators; therefore, it can be forgone or with-
drawn when a competent adult or legally authorized sur-
rogate requests withdrawal or when the intervention no 
longer provides a net benefit to the patient. In pediatrics, 
forgoing or withdrawing medically administered fluids 
and nutrition has been more controversial because of the 
inability of children to make autonomous decisions and 
the emotional power of feeding as a basic element of the 
care of children. This statement reviews the medical, ethi-
cal, and legal issues relevant to the withholding or with-
drawing of medically provided fluids and nutrition in 
children. The American Academy of Pediatrics concludes 
that the withdrawal of medically administered fluids and 
nutrition for pediatric patients is ethically acceptable in 
limited circumstances. Ethics consultation is strongly 
recommended when particularly difficult or controversial 
decisions are being considered. (7/09)

THE FUTURE OF PEDIATRICS: MENTAL HEALTH 
COMPETENCIES FOR PEDIATRIC PRIMARY CARE
Committee on Psychosocial Aspects of Child and Family 

Health and Task Force on Mental Health
ABSTRACT. Pediatric primary care clinicians have unique 
opportunities and a growing sense of responsibility to pre-
vent and address mental health and substance abuse prob-
lems in the medical home. In this report, the American 
Academy of Pediatrics proposes competencies requisite 
for providing mental health and substance abuse services 
in pediatric primary care settings and recommends steps 
toward achieving them. Achievement of the competencies 
proposed in this statement is a goal, not a current expecta-
tion. It will require innovations in residency training and 
continuing medical education, as well as a commitment by 
the individual clinician to pursue, over time, educational 
strategies suited to his or her learning style and skill level. 
System enhancements, such as collaborative relationships 
with mental health specialists and changes in the financ-
ing of mental health care, must precede enhancements in 
clinical practice. For this reason, the proposed competen-
cies begin with knowledge and skills for systems-based 
practice. The proposed competencies overlap those of 
mental health specialists in some areas; for example, they 
include the knowledge and skills to care for children with 
attention-deficit/hyperactivity disorder, anxiety, depres-
sion, and substance abuse and to recognize psychiatric 
and social emergencies. In other areas, the competencies 
reflect the uniqueness of the primary care clinician’s role: 
building resilience in all children; promoting healthy 
lifestyles; preventing or mitigating mental health and 
substance abuse problems; identifying risk factors and 
emerging mental health problems in children and their 
families; and partnering with families, schools, agencies, 
and mental health specialists to plan assessment and care. 
Proposed interpersonal and communication skills reflect 
the primary care clinician’s critical role in overcoming 
barriers (perceived and/or experienced by children and 
families) to seeking help for mental health and substance 
abuse concerns. (6/09, reaffirmed 8/13)

GASTROESOPHAGEAL REFLUX: MANAGEMENT 
GUIDANCE FOR THE PEDIATRICIAN (CLINICAL 
REPORT)
Jenifer R. Lightdale, MD, MPH; David A. Gremse, MD; and 

Section on Gastroenterology, Hepatology, and Nutrition
ABSTRACT. Recent comprehensive guidelines devel-
oped by the North American Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition define the 
common entities of gastroesophageal reflux (GER) as the 
physiologic passage of gastric contents into the esophagus 
and gastroesophageal reflux disease (GERD) as reflux 
associated with troublesome symptoms or complica-
tions. The ability to distinguish between GER and GERD 
is increasingly important to implement best practices 
in the management of acid reflux in patients across 
all pediatric age groups, as children with GERD may 
benefit from further evaluation and treatment, whereas 
conservative recommendations are the only indicated 
therapy in those with uncomplicated physiologic reflux. 
This clinical report endorses the rigorously developed, 
well-referenced North American Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition guidelines 
and likewise emphasizes important concepts for the gen-
eral pediatrician. A key issue is distinguishing between 
clinical manifestations of GER and GERD in term infants, 
children, and adolescents to identify patients who can be 
managed with conservative treatment by the pediatri-
cian and to refer patients who require consultation with 
the gastroenterologist. Accordingly, the evidence basis 
presented by the guidelines for diagnostic approaches 
as well as treatments is discussed. Lifestyle changes are 
emphasized as first-line therapy in both GER and GERD, 
whereas medications are explicitly indicated only for 
patients with GERD. Surgical therapies are reserved for 
children with intractable symptoms or who are at risk for 
life-threatening complications of GERD. Recent black box 
warnings from the US Food and Drug Administration are 
discussed, and caution is underlined when using promot-
ers of gastric emptying and motility. Finally, attention is 
paid to increasing evidence of inappropriate prescriptions 
for proton pump inhibitors in the pediatric population. 
(4/13)
 See full text on page 631.

GENERIC PRESCRIBING, GENERIC SUBSTITUTION, AND 
THERAPEUTIC SUBSTITUTION
Committee on Drugs (5/87, reaffirmed 6/93, 5/96, 6/99, 

5/01, 5/05, 10/08, 10/12)

GLOBAL CLIMATE CHANGE AND CHILDREN’S HEALTH
Committee on Environmental Health
ABSTRACT. There is broad scientific consensus that 
Earth’s climate is warming rapidly and at an accelerat-
ing rate. Human activities, primarily the burning of fossil 
fuels, are very likely (>90% probability) to be the main 
cause of this warming. Climate-sensitive changes in eco-
systems are already being observed, and fundamental, 
potentially irreversible, ecological changes may occur in 
the coming decades. Conservative environmental esti-
mates of the impact of climate changes that are already in 
process indicate that they will result in numerous health 
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effects to children. The nature and extent of these changes 
will be greatly affected by actions taken or not taken now 
at the global level. 
 Physicians have written on the projected effects of 
 climate change on public health, but little has been  written 
specifically on anticipated effects of climate change on 
children’s health. Children represent a particularly vul-
nerable group that is likely to suffer disproportionately 
from both direct and indirect adverse health effects of 
climate change. Pediatric health care professionals should 
understand these threats, anticipate their effects on chil-
dren’s health, and participate as children’s advocates for 
strong mitigation and adaptation strategies now. Any 
solutions that address climate change must be developed 
within the context of overall sustainability (the use of 
resources by the current generation to meet current needs 
while ensuring that future generations will be able to meet 
their needs). Pediatric health care professionals can be 
leaders in a move away from a traditional focus on disease 
prevention to a broad, integrated focus on sustainability 
as synonymous with health. 
 This policy statement is supported by a technical report 
that examines in some depth the nature of the problem 
of climate change, likely effects on children’s health as 
a result of climate change, and the critical importance of 
responding promptly and aggressively to reduce activities 
that are contributing to this change. (11/07, reaffirmed 
5/12)

GLOBAL CLIMATE CHANGE AND CHILDREN’S HEALTH 
(TECHNICAL REPORT)
Katherine M. Shea, MD, MPH, and Committee on 

Environmental Health
ABSTRACT. There is a broad scientific consensus that 
the global climate is warming, the process is accelerating, 
and that human activities are very likely (>90% prob-
ability) the main cause. This warming will have effects 
on ecosystems and human health, many of them adverse. 
Children will experience both the direct and indirect 
effects of climate change. Actions taken by individuals, 
communities, businesses, and governments will affect the 
magnitude and rate of global climate change and resultant 
health impacts. This technical report reviews the nature of 
the global problem and anticipated health effects on chil-
dren and supports the recommendations in the accompa-
nying policy statement on climate change and children’s 
health. (11/07, reaffirmed 5/12)

GRADUATE MEDICAL EDUCATION AND PEDIATRIC 
WORKFORCE ISSUES AND PRINCIPLES 
Task Force on Graduate Medical Education Reform (6/94)

GUIDANCE FOR THE ADMINISTRATION OF 
MEDICATION IN SCHOOL
Council on School Health
ABSTRACT. Many children who take medications require 
them during the school day. This policy statement is 
designed to guide prescribing health care profession-
als, school physicians, and school health councils on the 
administration of medications to children at school. All 
districts and schools need to have policies and plans in 
place for safe, effective, and efficient administration of 

medications at school. Having full-time licensed regis-
tered nurses administering all routine and emergency 
medications in schools is the best situation. When a 
licensed registered nurse is not available, a licensed prac-
tical nurse may administer medications. When a nurse 
cannot administer medication in school, the American 
Academy of Pediatrics supports appropriate delegation 
of nursing services in the school setting. Delegation is a 
tool that may be used by the licensed registered school 
nurse to allow unlicensed assistive personnel to provide 
standardized, routine health services under the supervi-
sion of the nurse and on the basis of physician guidance 
and school nursing assessment of the unique needs of the 
individual child and the suitability of delegation of spe-
cific nursing tasks. Any delegation of nursing duties must 
be consistent with the requirements of state nurse practice 
acts, state regulations, and guidelines provided by profes-
sional nursing organizations. Long-term, emergency, and 
short-term medications; over-the-counter medications; 
alternative medications; and experimental drugs that are 
administered as part of a clinical trial are discussed in 
this statement. This statement has been endorsed by the 
American School Health Association. (9/09, reaffirmed 
2/13)

GUIDANCE FOR EFFECTIVE DISCIPLINE
Committee on Psychosocial Aspects of Child and Family Health
ABSTRACT. When advising families about discipline 
 stra t egies, pediatricians should use a comprehensive 
approach that includes consideration of the parent-child 
relationship, reinforcement of desired behaviors, and con-
sequences for negative behaviors. Corporal punishment 
is of limited effec tiveness and has potentially deleterious 
side effects. The American Academy of Pediatrics recom-
mends that parents be encouraged and assisted in the 
development of methods other than spanking for man-
aging undesired behavior. (4/98, reaffirmed 3/01, 1/05, 
5/12)

GUIDANCE ON MANAGEMENT OF ASYMPTOMATIC 
NEONATES BORN TO WOMEN WITH ACTIVE GENITAL 
HERPES LESIONS (CLINICAL REPORT)
Committee on Infectious Diseases and Committee on Fetus 

and Newborn
ABSTRACT. Herpes simplex virus (HSV) infection of the 
neonate is uncommon, but genital herpes infections in 
adults are very common. Thus, although treating an infant 
with neonatal herpes is a relatively rare occurrence, man-
aging infants potentially exposed to HSV at the time of 
delivery occurs more frequently. The risk of transmitting 
HSV to an infant during delivery is determined in part 
by the mother’s previous immunity to HSV. Women with 
primary genital HSV infections who are shedding HSV 
at delivery are 10 to 30 times more likely to transmit the 
virus to their newborn infants than are women with recur-
rent HSV infection who are shedding virus at delivery. 
With the availability of commercial serological tests that 
reliably can distinguish type-specific HSV antibodies, it is 
now possible to determine the type of maternal infection 
and, thus, further refine management of infants delivered 
to women who have active genital HSV lesions. The man-
agement algorithm presented herein uses both serologi-
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cal and virological studies to determine the risk of HSV 
transmission to the neonate who is delivered to a mother 
with active herpetic genital lesions and tailors manage-
ment accordingly. The algorithm does not address the 
approach to asymptomatic neonates delivered to women 
with a history of genital herpes but no active lesions at 
delivery. (1/13)
 See full text on page 645.

GUIDELINES FOR CARE OF CHILDREN IN THE 
EMERGENCY DEPARTMENT
Committee on Pediatric Emergency Medicine (joint with 

American College of Emergency Physicians Pediatric 
Committee and Emergency Nurses Association 
Pediatric Committee)

ABSTRACT. Children who require emergency care have 
unique needs, especially when emergencies are serious or 
life-threatening. The majority of ill and injured children 
are brought to community hospital emergency depart-
ments (EDs) by virtue of their geography within com-
munities. Similarly, emergency medical services (EMS) 
agencies provide the bulk of out-of-hospital emergency 
care to children. It is imperative, therefore, that all hos-
pital EDs have the appropriate resources (medications, 
equipment, policies, and education) and staff to provide 
effective emergency care for children. This statement out-
lines resources necessary to ensure that hospital EDs stand 
ready to care for children of all ages, from neonates to 
adolescents. These guidelines are consistent with the rec-
ommendations of the Institute of Medicine’s report on the 
future of emergency care in the United States health sys-
tem. Although resources within emergency and trauma 
care systems vary locally, regionally, and nationally, it 
is essential that hospital ED staff and administrators and 
EMS systems’ administrators and medical directors seek 
to meet or exceed these guidelines in efforts to optimize 
the emergency care of children they serve. This statement 
has been endorsed by the Academic Pediatric Association, 
American Academy of Family Physicians, American 
Academy of Physician Assistants, American College of 
Osteopathic Emergency Physicians, American College of 
Surgeons, American Heart Association, American Medical 
Association, American Pediatric Surgical Association, 
Brain Injury Association of America, Child Health 
Corporation of America, Children’s National Medical 
Center, Family Voices, National Association of Children’s 
Hospitals and Related Institutions, National Association 
of EMS Physicians, National Association of Emergency 
Medical Technicians, National Association of State EMS 
Officials, National Committee for Quality Assurance, 
National PTA, Safe Kids USA, Society of Trauma Nurses, 
Society for Academic Emergency Medicine, and The Joint 
Commission. (9/09, reaffirmed 4/13)

GUIDELINES FOR THE DETERMINATION OF BRAIN 
DEATH IN INFANTS AND CHILDREN: AN UPDATE OF 
THE 1987 TASK FORCE RECOMMENDATIONS (CLINICAL 
REPORT)
Thomas A. Nakagawa, MD; Stephen Ashwal, MD; 

Mudit Mathur, MD; and Mohan Mysore, MD (joint 
with Society of Critical Care Medicine Section on 
Critical Care and Section on Neurology and Child 
Neurology Society)

ABSTRACT. Objective. To review and revise the 1987 pedi-
atric brain death guidelines. 
 Methods. Relevant literature was reviewed. Recom-
mendations were developed using the GRADE system. 
 Conclusions and Recommendations.
 (1) Determination of brain death in term newborns, 
infants and children is a clinical diagnosis based on the 
absence of neurologic function with a known irrevers-
ible cause of coma. Because of insufficient data in the lit-
erature, recommendations for preterm infants less than 37 
weeks gestational age are not included in this guideline. 
 (2) Hypotension, hypothermia, and metabolic distur-
bances should be treated and corrected and medications 
that can interfere with the neurologic examination and 
apnea testing should be discontinued allowing for ade-
quate clearance before proceeding with these evaluations. 
 (3) Two examinations including apnea testing with 
each examination separated by an observation period are 
required. Examinations should be performed by different 
attending physicians. Apnea testing may be performed 
by the same physician. An observation period of 24 hours 
for term newborns (37 weeks gestational age) to 30 days 
of age, and 12 hours for infants and chi (> 30 days to 18 
years) is recommended. The first examination determines 
the child has met the accepted neurologic examination 
criteria for brain death. The second examination confirms 
brain death based on an unchanged and irreversible 
condition. Assessment of neurologic function following 
cardiopulmonary resuscitation or other severe acute brain 
injuries should be deferred for 24 hours or longer if there 
are concerns or inconsistencies in the examination. 
 (4) Apnea testing to support the diagnosis of brain 
death must be performed safely and requires documenta-
tion of an arterial PaCO2 20 mm Hg above the baseline 
and 60 mm Hg with no respiratory effort during the test-
ing period. If the apnea test cannot be safely completed, an 
ancillary study should be performed. 
 (5) Ancillary studies (electroencephalogram and radio-
nuclide cerebral blood flow) are not required to establish 
brain death and are not a substitute for the neurologic 
examination. Ancillary studies may be us d to assist the 
clinician in making the diagnosis of brain death (i) when 
components of the examination or apnea testing cannot be 
completed safely due to the underlying medical condition 
of the patient; (ii) if there is uncertainty about the results 
of the neurologic examination; (iii) if a medication effect 
may be present; or (iv) to reduce the inter-examination 
observation period. When ancillary studies are used, a 
second clinical examination and apnea test should be 
performed and components that can be completed must 
remain consistent with brain death. In this instance the 
observation interval may be shortened and the second 
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neurologic examination and apnea test (or all components 
that are able to be completed safely) can be performed at 
any time thereafter. 
 (6) Death is declared when the above criteria are ful-
filled. (8/11)

GUIDELINES FOR DEVELOPING ADMISSION AND 
DISCHARGE POLICIES FOR THE PEDIATRIC INTENSIVE 
CARE UNIT (CLINICAL REPORT) 
Committee on Hospital Care and Section on Critical Care 

(joint with Society of Critical Care Medicine Pediatric 
Section Admission Criteria Task Force)

ABSTRACT. These guidelines were developed to pro-
vide a reference for preparing policies on admission to 
and discharge from pediatric intensive care units. They 
represent a consensus opinion of physicians, nurses, and 
allied health care professionals. By using this document 
as a framework for developing multidisciplinary admis-
sion and discharge policies, use of pediatric intensive care 
units can be optimized and patients can receive the level 
of care appropriate for their condition. (4/99, reaffirmed 
5/05, 2/08, 1/13)

GUIDELINES FOR THE ETHICAL CONDUCT OF STUDIES 
TO EVALUATE DRUGS IN PEDIATRIC POPULATIONS 
(CLINICAL REPORT)
Robert E. Shaddy, MD; Scott C. Denne, MD; Committee on 

Drugs; and Committee on Pediatric Research
ABSTRACT. The proper ethical conduct of studies to 
evaluate drugs in children is of paramount importance to 
all those involved in these types of studies. This report is 
an updated revision to the previously published guide-
lines from the American Academy of Pediatrics in 1995. 
Since the previous publication, there have been great 
strides made in the science and ethics of studying drugs in 
children. There have also been numerous legislative and 
regulatory advancements that have promoted the study 
of drugs in children while simultaneously allowing for 
the protection of this particularly vulnerable group. This 
report summarizes these changes and advances and pro-
vides a framework from which to guide and monitor the 
ethical conduct of studies to evaluate drugs in children. 
(3/10)

GUIDELINES ON FORGOING LIFE-SUSTAINING 
MEDICAL TREATMENT 
Committee on Bioethics (3/94, reaffirmed 11/97, 10/00, 
1/04, 1/09, 10/12)

GUIDELINES FOR HOME CARE OF INFANTS, CHILDREN, 
AND ADOLESCENTS WITH CHRONIC DISEASE 
Committee on Children With Disabilities (7/95, reaffirmed 
4/00, 1/06)

GUIDELINES FOR MONITORING AND MANAGEMENT 
OF PEDIATRIC PATIENTS DURING AND AFTER 
SEDATION FOR DIAGNOSTIC AND THERAPEUTIC 
PROCEDURES: AN UPDATE (CLINICAL REPORT)
American Academy of Pediatrics; American Academy of 

Pediatric Dentistry; Charles J. Coté, MD; Stephen Wilson, 
DMD, MA, PhD; and Work Group on Sedation

ABSTRACT. The safe sedation of children for procedures 
requires a systematic approach that includes the follow-

ing: no administration of sedating medication without 
the safety net of medical supervision; careful presedation 
evaluation for underlying medical or surgical conditions 
that would place the child at increased risk from sedating 
medications; appropriate fasting for elective procedures 
and a balance between depth of sedation and risk for those 
who are unable to fast because of the urgent nature of the 
procedure; a focused airway examination for large tonsils 
or anatomic airway abnormalities that might increase the 
potential for airway obstruction; a clear understanding of 
the pharmacokinetic and pharmacodynamic effects of the 
medications used for sedation, as well as an appreciation 
for drug interactions; appropriate training and skills in 
airway management to allow rescue of the patient; age- 
and size-appropriate equipment for airway management 
and venous access; appropriate medications and reversal 
agents; sufficient numbers of people to carry out the pro-
cedure and monitor the patient; appropriate physiologic 
monitoring during and after the procedure; a properly 
equipped and staffed recovery area; recovery to preseda-
tion level of consciousness before discharge from medical 
supervision; and appropriate discharge instructions. This 
report was developed through a collaborative effort of 
the American Academy of Pediatrics and the American 
Academy of Pediatric Dentistry to offer pediatric provid-
ers updated information and guidance in delivering safe 
sedation to children. (12/06, reaffirmed 3/11)

GUIDELINES FOR PEDIATRIC CANCER CENTERS
Section on Hematology/Oncology
ABSTRACT. Since the American Academy of Pediatrics 
published guidelines for pediatric cancer centers in 1986 
and 1997, significant changes in the delivery of health 
care have prompted a review of the role of tertiary medi-
cal centers in the care of pediatric patients. The potential 
effect of these changes on the treatment and survival rates 
of children with cancer led to this revision. The intent of 
this statement is to delineate personnel and facilities that 
are essential to provide state-of-the-art care for children 
and adolescents with cancer. This statement emphasizes 
the importance of board-certified pediatric hematolo-
gists/oncologists, pediatric subspecialty consultants, and 
appropriately qualified pediatric medical subspecialists 
and pediatric surgical specialists overseeing the care of 
all pediatric and adolescent cancer patients and the need 
for facilities available only at a tertiary center as essential 
for the initial management and much of the follow-up for 
pediatric and adolescent cancer patients. (6/04, reaffirmed 
10/08) 

GUIDELINES FOR PEDIATRIC CARDIOVASCULAR 
 CENTERS
Section on Cardiology and Cardiac Surgery
ABSTRACT. Pediatric cardiovascular centers should aim 
to provide high-quality therapeutic outcomes for infants 
and children with congenital and acquired heart diseases. 
This policy statement describes critical elements and 
 organizational features of centers in which high-qual-
ity outcomes have the greatest likelihood of occurring. 
Center elements include noninvasive diagnostic modali-
ties, cardiac cathe terization, cardiovascular surgery, and 
cardio vascular intensive care. These elements should 
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be organizationally united in centers in which pediatric 
 cardiac physician specialists and specialized pediatric 
staff work together to achieve and surpass existing qual-
ity-of-care benchmarks. (3/02, reaffirmed 10/07)

GUIDELINES FOR REFERRAL TO PEDIATRIC SURGICAL 
SPECIALISTS
Surgical Advisory Panel (7/02, reaffirmed 1/07)

GUIDING PRINCIPLES FOR MANAGED CARE 
ARRANGEMENTS FOR THE HEALTH CARE OF 
NEWBORNS, INFANTS, CHILDREN, ADOLESCENTS, 
AND YOUNG ADULTS 
Committee on Child Health Financing
ABSTRACT. By including the precepts of primary care 
and the medical home in the delivery of services, man-
aged care can be effective in increasing access to a full 
range of health care services and clinicians. A carefully 
designed and administered managed care plan can mini-
mize patient under- and overutilization of services, as 
well as enhance quality of care. Therefore, the American 
Academy of Pediatrics urges the use of the key principles 
outlined in this statement in designing and implementing 
managed care programs for newborns, infants, children, 
adolescents, and young adults to maximize the positive 
potential of managed care for pediatrics. (10/13) 
 See full text on page 659.

GUIDING PRINCIPLES FOR PEDIATRIC HOSPITAL 
MEDICINE PROGRAMS
Section on Hospital Medicine
ABSTRACT. Pediatric hospital medicine programs have 
an established place in pediatric medicine. This state-
ment speaks to the expanded roles and responsibilities of 
pediatric hospitalists and their integrated role among the 
community of pediatricians who care for children within 
and outside of the hospital setting. (9/13)
 See full text on page 673.

GYNECOLOGIC EXAMINATION FOR ADOLESCENTS IN 
THE PEDIATRIC OFFICE SETTING (CLINICAL REPORT)
Paula K. Braverman, MD; Lesley Breech, MD; and Committee 

on Adolescence
ABSTRACT. The American Academy of Pediatrics pro-
motes the inclusion of the gynecologic examination 
in the primary care setting within the medical home. 
Gynecologic issues are commonly seen by clinicians who 
provide primary care to adolescents. Some of the most 
common concerns include questions related to pubertal 
development; menstrual disorders such as dysmenor-
rhea, amenorrhea, oligomenorrhea, and abnormal uter-
ine bleeding; contraception; and sexually transmitted 
and non–sexually transmitted infections. The gynecologic 
examination is a key element in assessing pubertal status 
and documenting physical findings. Most adolescents do 
not need an internal examination involving a speculum or 
bimanual examination. However, for cases in which more 
extensive examination is needed, the primary care office 
with the primary care clinician who has established rap-
port and trust with the patient is often the best setting for 
pelvic examination. This report reviews the gynecologic 
examination, including indications for the pelvic examina-
tion in adolescents and the approach to this examination 

in the office setting. Indications for referral to a gynecolo-
gist are included. The pelvic examination may be success-
fully completed when conducted without pressure and 
approached as a normal part of routine young women’s 
health care. (8/10, reaffirmed 5/13)

HEAD LICE (CLINICAL REPORT)
Barbara L. Frankowski, MD, MPH; Joseph A. Bocchini, 

Jr, MD; Council on School Health; and Committee on 
Infectious Diseases

ABSTRACT. Head lice infestation is associated with 
limited morbidity but causes a high level of anxiety 
among parents of school-aged children. Since the 2002 
clinical report on head lice was published by the American 
Academy of Pediatrics, patterns of resistance to prod-
ucts available over-the-counter and by prescription have 
changed, and additional mechanical means of removing 
head lice have been explored. This revised clinical report 
clarifies current diagnosis and treatment protocols and 
provides guidance for the management of children with 
head lice in the school setting. (7/10)

HEALTH CARE SUPERVISION FOR CHILDREN WITH 
WILLIAMS SYNDROME
Committee on Genetics 
ABSTRACT. This set of guidelines is designed to assist the 
pediatrician to care for children with Williams syndrome 
diagnosed by clinical features and with regional chromo-
somal microdeletion confirmed by fluorescence in situ 
hybridization. (5/01, reaffirmed 5/05, 1/09)

HEALTH CARE OF YOUTH AGING OUT OF 
FOSTER CARE
Council on Foster Care, Adoption, and Kinship Care and 

Committee on Early Childhood
ABSTRACT. Youth transitioning out of foster care 
face significant medical and mental health care needs. 
Unfortunately, these youth rarely receive the services they 
need because of lack of health insurance. Through many 
policies and programs, the federal government has taken 
steps to support older youth in foster care and those aging 
out. The Fostering Connections to Success and Increasing 
Adoptions Act of 2008 (Pub L No. 110-354) requires states 
to work with youth to develop a transition plan that 
addresses issues such as health insurance. In addition, 
beginning in 2014, the Patient Protection and Affordable 
Care Act of 2010 (Pub L No. 111-148) makes youth aging 
out of foster care eligible for Medicaid coverage until age 
26 years, regardless of income. Pediatricians can support 
youth aging out of foster care by working collaboratively 
with the child welfare agency in their state to ensure that 
the ongoing health needs of transitioning youth are met. 
(11/12)

HEALTH CARE FOR YOUTH IN THE JUVENILE 
JUSTICE SYSTEM
Committee on Adolescence
ABSTRACT. Youth in the juvenile correctional system 
are a high-risk population who, in many cases, have 
unmet physical, developmental, and mental health needs. 
Multiple studies have found that some of these health 
issues occur at higher rates than in the general adoles-
cent population. Although some youth in the juvenile 
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justice system have interfaced with health care providers 
in their community on a regular basis, others have had 
inconsistent or nonexistent care. The health needs of these 
youth are commonly identified when they are admitted 
to a juvenile custodial facility. Pediatricians and other 
health care providers play an important role in the care of 
these youth, and continuity between the community and 
the correctional facility is crucial. This policy statement 
provides an overview of the health needs of youth in the 
juvenile correctional system, including existing resources 
and standards for care, financing of health care within 
correctional facilities, and evidence-based interventions. 
Recommendations are provided for the provision of health 
care services to youth in the juvenile correctional system 
as well as specific areas for advocacy efforts. (11/11)

HEALTH EQUITY AND CHILDREN’S RIGHTS
Council on Community Pediatrics and Committee on Native 

American Child Health
ABSTRACT. Many children in the United States fail 
to reach their full health and developmental potential. 
Disparities in their health and well-being result from the 
complex interplay of multiple social and environmen-
tal determinants that are not adequately addressed by 
current standards of pediatric practice or public policy. 
Integrating the principles and practice of child health 
equity—children’s rights, social justice, human capital 
investment, and health equity ethics—into pediatrics will 
address the root causes of child health disparities. 
 Promoting the principles and practice of equity-based 
clinical care, child advocacy, and child- and family-
centered public policy will help to ensure that social 
and environmental determinants contribute positively 
to the health and well-being of children. The American 
Academy of Pediatrics and pediatricians can move the 
national focus from documenting child health disparities 
to advancing the principles and practice of child health 
equity and, in so doing, influence the worldwide practice 
of pediatrics and child health. All pediatricians, includ-
ing primary care practitioners and medical and surgical 
subspecialists, can incorporate these principles into their 
practice of pediatrics and child health. Integration of these 
principles into competency-based training and board 
certification will secure their assimilation into all levels of 
pediatric practice. (3/10, reaffirmed 10/13)

HEALTH INFORMATION TECHNOLOGY AND THE 
MEDICAL HOME
Council on Clinical Information Technology
ABSTRACT. The American Academy of Pediatrics (AAP) 
supports development and universal implementation of a 
comprehensive electronic infrastructure to support pedi-
atric information functions of the medical home. These 
functions include (1) timely and continuous management 
and tracking of health data and services over a patient’s 
lifetime for all providers, patients, families, and guard-
ians, (2) comprehensive organization and secure transfer 
of health data during patient-care transitions between 
providers, institutions, and practices, (3) establishment 
and maintenance of central coordination of a patient’s 
health information among multiple repositories (includ-
ing personal health records and information exchanges), 

(4) translation of evidence into actionable clinical deci-
sion support, and (5) reuse of archived clinical data for 
continuous quality improvement. The AAP supports 
universal, secure, and vendor-neutral portability of health 
information for all patients contained within the medi-
cal home across all care settings (ambulatory practices, 
inpatient settings, emergency departments, pharmacies, 
consultants, support service providers, and therapists) for 
multiple purposes including direct care, personal health 
records, public health, and registries. The AAP also sup-
ports financial incentives that promote the development 
of information tools that meet the needs of pediatric work-
flows and that appropriately recognize the added value of 
medical homes to pediatric care. (4/11)

HEALTH AND MENTAL HEALTH NEEDS OF CHILDREN 
IN US MILITARY FAMILIES (CLINICAL REPORT)
Benjamin S. Siegel, MD; Beth Ellen Davis, MD, MPH; 

Committee on Psychosocial Aspects of Child and Family 
Health; and Section on Uniformed Services

ABSTRACT. The wars in Afghanistan and Iraq have been 
challenging for US uniformed service families and their 
children. Almost 60% of US service members have family 
responsibilities. Approximately 2.3 million active duty, 
National Guard, and Reserve service members have been 
deployed since the beginning of the wars in Afghanistan 
and Iraq (2001 and 2003, respectively), and almost half 
have deployed more than once, some for up to 18 months’ 
duration. Up to 2 million US children have been exposed 
to a wartime deployment of a loved one in the past 
10 years. Many service members have returned from 
combat deployments with symptoms of posttraumatic 
stress disorder, depression, anxiety, substance abuse, 
and traumatic brain injury. The mental health and well-
being of spouses, significant others, children (and their 
friends), and extended family members of deployed 
service members continues to be significantly challenged 
by the experiences of wartime deployment as well as by 
combat mortality and morbidity. The medical system of 
the Department of Defense provides health and mental 
health services for active duty service members and their 
families as well as activated National Guard and Reserve 
service members and their families. In addition to military 
pediatricians and civilian pediatricians employed by mili-
tary treatment facilities, nonmilitary general pediatricians 
care for >50% of children and family members before, dur-
ing, and after wartime deployments. This clinical report is 
for all pediatricians, both active duty and civilian, to aid 
in caring for children whose loved ones have been, are, or 
will be deployed. (5/13)
 See full text on page 681.

HEALTH SUPERVISION FOR CHILDREN WITH 
ACHONDROPLASIA (CLINICAL REPORT)
Tracy L. Trotter, MD; Judith G. Hall, OC, MD; and 

Committee on Genetics
ABSTRACT. Achondroplasia is the most common con-
dition associated with disproportionate short stature. 
Substantial information is available concerning the natu-
ral history and anticipatory health supervision needs in 
children with this dwarfing disorder. Most children with 
achondroplasia have delayed motor milestones, problems 
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with persistent or recurrent middle-ear dysfunction, and 
bowing of the lower legs. Less often, infants and children 
may have serious health consequences related to hydro-
cephalus, craniocervical junction compression, upper-air-
way obstruction, or thoracolumbar kyphosis. Anticipatory 
care should be directed at identifying children who are 
at high risk and intervening to prevent  serious sequelae. 
This report is designed to help the pediatrician care for 
children with achondroplasia and their families. (9/05, 
reaffirmed 5/12) 

HEALTH SUPERVISION FOR  
CHILDREN WITH DOWN 
SYNDROME (CLINICAL 
REPORT)
Marilyn J. Bull, MD, and Committee on Genetics
ABSTRACT. These guidelines are designed to assist the 
pediatrician in caring for the child in whom a diagnosis 
of Down syndrome has been confirmed by chromosome 
analysis. Although a pediatrician’s initial contact with the 
child is usually during infancy, occasionally the pregnant 
woman who has been given a prenatal diagnosis of Down 
syndrome will be referred for review of the condition and 
the genetic counseling provided. Therefore, this report 
offers guidance for this situation as well. (7/11)

HEALTH SUPERVISION FOR CHILDREN WITH FRAGILE 
X SYNDROME (CLINICAL REPORT)
Joseph H. Hersh, MD; Robert A. Saul, MD; and Committee 

on Genetics
ABSTRACT. Fragile X syndrome (an FMR1–related dis-
order) is the most commonly inherited form of mental 
retardation. Early physical recognition is difficult, so boys 
with developmental delay should be strongly considered 
for molecular testing. The characteristic adult phenotype 
usually does not develop until the second decade of life. 
Girls can also be affected with developmental delay. 
Because multiple family members can be affected with 
mental retardation and other conditions (premature ovar-
ian failure and tremor/ataxia), family history information 
is of critical importance for the diagnosis and manage-
ment of affected patients and their families. This report 
summarizes issues for fragile X syndrome regarding clini-
cal diagnosis, laboratory diagnosis, genetic counseling, 
related health problems, behavior management, and age-
related health supervision guidelines. The diagnosis of 
fragile X syndrome not only involves the affected children 
but also potentially has significant health consequences 
for multiple generations in each family. (4/11)

HEALTH SUPERVISION FOR CHILDREN WITH MARFAN 
SYNDROME (CLINICAL REPORT)
Brad T. Tinkle, MD, PhD; Howard M. Saal, MD; and 

Committee on Genetics
ABSTRACT. Marfan syndrome is a systemic, heritable 
connective tissue disorder that affects many different 
organ systems and is best managed by using a multidisci-
plinary approach. The guidance in this report is designed 
to assist the pediatrician in recognizing the features of 
Marfan syndrome as well as caring for the individual with 
this disorder. (9/13)
 See full text on page 697.

HEALTH SUPERVISION FOR CHILDREN WITH 
NEUROFIBROMATOSIS (CLINICAL REPORT)
Joseph H. Hersh, MD, and Committee on Genetics
ABSTRACT. Neurofibromatosis 1 is a multisystem disor-
der that primarily involves the skin and nervous system. 
Its population prevalence is 1 in 3500. The condition usu-
ally is recognized in early childhood, when cutaneous 
manifestations are apparent. Although neurofibromato-
sis 1 is associated with marked clinical variability, most 
affected children do well from the standpoint of their 
growth and development. Some features of neurofibro-
matosis 1 are present at birth, and others are age-related 
abnormalities of tissue proliferation, which necessitate 
periodic monitoring to address ongoing health and devel-
opmental needs and to minimize the risk of serious medi-
cal complications. This clinical report provides a review 
of the clinical criteria needed to establish a diagnosis, the 
inheritance pattern of neurofibromatosis 1, its major clini-
cal and developmental manifestations, and guidelines for 
monitoring and providing intervention to maximize the 
growth, development, and health of an affected child. 
(3/08)

HEALTH SUPERVISION FOR CHILDREN WITH PRADER-
WILLI SYNDROME (CLINICAL REPORT)
Shawn E. McCandless, MD, and Committee on Genetics
ABSTRACT. This set of guidelines was designed to assist 
the pediatrician in caring for children with Prader-Willi 
syndrome diagnosed by clinical features and confirmed 
by molecular testing. Prader-Willi syndrome provides an 
excellent example of how early diagnosis and manage-
ment can improve the long-term outcome for some genetic 
disorders. (12/10)

HEALTH SUPERVISION FOR CHILDREN WITH SICKLE 
CELL DISEASE
Section on Hematology/Oncology and Committee on Genetics
ABSTRACT. Sickle cell disease (SCD) is a group of com-
plex genetic disorders with multisystem manifestations. 
This statement provides pediatricians in primary care 
and  subspecialty practice with an overview of the genet-
ics, diagnosis, clinical manifestations, and treatment of 
SCD. Specialized comprehensive medical care decreases 
mor bidity and mortality during childhood. The provi-
sion of comprehensive care is a time-intensive endeavor 
that includes ongoing patient and family education, 
periodic comprehensive evaluations and other disease-
specific health maintenance services, psychosocial care, 
and genetic counseling. Timely and appropriate treatment 
of acute illness is critical, because life-threatening com-
plications develop rapidly. It is essential that every child 
with SCD receive comprehensive care that is coordinated 
through a medical home with appropriate expertise. 
(3/02, reaffirmed 1/06, 1/11)
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HEARING ASSESSMENT IN  
INFANTS AND CHILDREN: 
RECOMMENDATIONS 
BEYOND NEONATAL SCREENING (CLINICAL REPORT)
Allen D. “Buz” Harlor Jr, MD; Charles Bower, MD; 

Committee on Practice and Ambulatory Medicine; and 
Section on Otolaryngology–Head and Neck Surgery

ABSTRACT. Congenital or acquired hearing loss in infants 
and children has been linked with lifelong deficits in 
speech and language acquisition, poor academic perfor-
mance, personal-social maladjustments, and emotional 
difficulties. Identification of hearing loss through neonatal 
hearing screening, regular surveillance of developmen-
tal milestones, auditory skills, parental concerns, and 
middle-ear status and objective hearing screening of all 
infants and children at critical developmental stages can 
prevent or reduce many of these adverse consequences. 
This report promotes a proactive, consistent, and explicit 
process for the early identification of children with hear-
ing loss in the medical home. An algorithm of the recom-
mended approach has been developed to assist in the 
detection and documentation of, and intervention for, 
hearing loss. (9/09)

HELPING CHILDREN AND FAMILIES DEAL WITH 
DIVORCE AND SEPARATION (CLINICAL REPORT)
Committee on Psychosocial Aspects of Child and Family Health
ABSTRACT. More than 1 million children each year 
experience their parents’ divorce. For these children 
and their parents, this process can be emotionally trau-
matic from the beginning of parental disagreement and 
rancor, through the divorce, and often for many years 
thereafter. Pediatricians are encouraged to be aware of 
behavioral changes in their patients that might be signals 
of  family dysfunction so they can help parents and chil-
dren understand and deal more positively with the issue. 
 Age-appropriate explanation and counseling is important 
so children realize that they are not the cause of, and can-
not be the cure for, the divorce. Pediatricians can offer 
families guidance in dealing with their children through 
the troubled time as well as appropriate lists of reading 
material and, if indicated, can refer them to professionals 
with expertise in the emotional, social, and legal aspects of 
divorce and its aftermath. (11/02, reaffirmed 1/06)

HIGH-DEDUCTIBLE HEALTH PLANS AND THE 
NEW RISKS OF CONSUMER-DRIVEN HEALTH 
INSURANCE PRODUCTS
Committee on Child Health Financing
ABSTRACT. Consumer-driven health care is the most 
noteworthy development in health insurance since the 
widespread adoption of health maintenance organizations 
and preferred provider organizations in the 1980s. The 
most common consumer-driven health plan is the high-
deductible health plan, which is essentially a catastrophic 
health insurance plan, often linked with tax-advantaged 
spending accounts, with very high deductibles, fewer 
benefits, and higher cost-sharing than conventional health 
maintenance organization or preferred provider orga-
nization plans. The financial risks are significant under 
high-deductible health plans, especially for low- to mod-
erate-income families and for families whose children 
have special health care needs. Of concern for pediatri-

cians are the potential quality risks that are predictable in 
high-deductible health plans, in which families are likely 
to delay or avoid seeking care, especially preventive care 
(if it is not exempted from the deductible), when they are 
faced with paying for care before the deductible is met. 
This policy statement provides background information 
on the most common consumer-driven health plan model, 
discusses the implications for pediatricians and families, 
and offers recommendations pertaining to health plan 
product design, education, practice administration, and 
research. (3/07)

HIV TESTING AND PROPHYLAXIS TO PREVENT 
MOTHER-TO-CHILD TRANSMISSION IN THE 
UNITED STATES
Committee on Pediatric AIDS
ABSTRACT. Universal HIV testing of pregnant women 
in the United States is the key to prevention of mother-
to-child transmission of HIV. Repeat testing in the third 
trimester and rapid HIV testing at labor and delivery are 
additional strategies to further reduce the rate of perinatal 
HIV transmission. Prevention of mother-to-child transmis-
sion of HIV is most effective when antiretroviral drugs are 
received by the mother during her pregnancy and contin-
ued through delivery and then administered to the infant 
after birth. Antiretroviral drugs are effective in reducing 
the risk of mother-to-child transmission of HIV even when 
prophylaxis is started for the infant soon after birth. New 
rapid testing methods allow identification of HIV-infected 
women or HIV-exposed infants in 20 to 60 minutes. The 
American Academy of Pediatrics recommends docu-
mented, routine HIV testing for all pregnant women in 
the United States after notifying the patient that testing 
will be performed, unless the patient declines HIV testing 
(“opt-out” consent or “right of refusal”). For women in 
labor with undocumented HIV-infection status during the 
current pregnancy, immediate maternal HIV testing with 
opt-out consent, using a rapid HIV antibody test, is rec-
ommended. Positive HIV antibody screening test results 
should be confirmed with immunofluorescent antibody or 
Western blot assay. For women with a positive rapid HIV 
antibody test result, antiretroviral prophylaxis should be 
administered promptly to the mother and newborn infant 
on the basis of the positive result of the rapid antibody test 
without waiting for results of confirmatory HIV testing. If 
the confirmatory test result is negative, then prophylaxis 
should be discontinued. For a newborn infant whose 
mother’s HIV serostatus is unknown, the health care pro-
fessional should perform rapid HIV antibody testing on 
the mother or on the newborn infant, with results reported 
to the health care professional no later than 12 hours after 
the infant’s birth. If the rapid HIV antibody test result is 
positive, antiretroviral prophylaxis should be instituted as 
soon as possible after birth but certainly by 12 hours after 
delivery, pending completion of confirmatory HIV test-
ing. The mother should be counseled not to breastfeed the 
infant. Assistance with immediate initiation of hand and 
pump expression to stimulate milk production should be 
offered to the mother, given the possibility that the con-
firmatory test result may be negative. If the confirmatory 
test result is negative, then prophylaxis should be stopped 
and breastfeeding may be initiated. If the confirmatory 
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test result is positive, infants should receive antiretroviral 
prophylaxis for 6 weeks after birth, and the mother should 
not breastfeed the infant. (11/08, reaffirmed 6/11)

HOME CARE OF CHILDREN AND YOUTH WITH 
COMPLEX HEALTH CARE NEEDS AND TECHNOLOGY 
DEPENDENCIES (CLINICAL REPORT)
Ellen Roy Elias, MD; Nancy A. Murphy, MD; and Council on 

Children With Disabilities
ABSTRACT. Children and youth with complex medical 
issues, especially those with technology dependencies, 
experience frequent and often lengthy hospitalizations. 
Hospital discharges for these children can be a complicated 
process that requires a deliberate, multistep approach. In 
addition to successful discharges to home, it is essential 
that pediatric providers develop and implement an inter-
disciplinary and coordinated plan of care that addresses 
the child’s ongoing health care needs. The goal is to ensure 
that each child remains healthy, thrives, and obtains 
optimal medical home and developmental supports that 
promote ongoing care at home and minimize recurrent 
hospitalizations. This clinical report presents an approach 
to discharging the child with complex medical needs with 
technology dependencies from hospital to home and then 
continually addressing the needs of the child and family 
in the home environment. (4/12)

HOME, HOSPITAL, AND OTHER NON–SCHOOL-BASED 
INSTRUCTION FOR CHILDREN AND ADOLESCENTS 
WHO ARE MEDICALLY UNABLE TO ATTEND SCHOOL
Committee on School Health
ABSTRACT. The American Academy of Pediatrics recom-
mends that school-aged children and adolescents obtain 
their education in school in the least restrictive setting, 
that is, the setting most conducive to learning for the 
particular student. However, at times, acute illness or 
injury and chronic medical conditions preclude school 
attendance. This statement is meant to assist evaluation 
and planning for children to receive non–school-based 
instruction and to return to school at the earliest possible 
date. (11/00, reaffirmed 6/03, 5/06)

HONORING DO-NOT-ATTEMPT-RESUSCITATION 
REQUESTS IN SCHOOLS
Council on School Health and Committee on Bioethics
ABSTRACT. Increasingly, children and adolescents with 
complex chronic conditions are living in the community. 
Federal legislation and regulations facilitate their partici-
pation in school. Some of these children and adolescents 
and their families may wish to forego life-sustaining 
medical treatment, including cardiopulmonary resusci-
tation, because they would be ineffective or because the 
risks outweigh the benefits. Honoring these requests in 
the school environment is complex because of the limited 
availability of school nurses and the frequent lack of sup-
porting state legislation and regulations. Understanding 
and collaboration on the part of all parties is essential. 
Pediatricians have an important role in helping school 
nurses incorporate a specific action plan into the student’s 
individualized health care plan. The action plan should 
include both communication and comfort-care plans. 
Pediatricians who work directly with schools can also 
help implement policies, and professional organizations 

can advocate for regulations and legislation that enable 
students and their families to effectuate their preferences. 
(4/10, reaffirmed 7/13)

HOSPITAL DISCHARGE OF THE HIGH-RISK NEONATE
Committee on Fetus and Newborn
ABSTRACT. This policy statement updates the guidelines 
on discharge of the high-risk neonate first published by 
the American Academy of Pediatrics in 1998. As with the 
earlier document, this statement is based, insofar as possi-
ble, on published, scientifically derived information. This 
updated statement incorporates new knowledge about 
risks and medical care of the high-risk neonate, the tim-
ing of discharge, and planning for care after discharge. It 
also refers to other American Academy of Pediatrics pub-
lications that are relevant to these issues. This statement 
draws on the previous classification of high-risk infants 
into 4 categories: (1) the preterm infant; (2) the infant with 
special health care needs or dependence on technology; 
(3) the infant at risk because of family issues; and (4) the 
infant with anticipated early death. The issues of deciding 
when discharge is appropriate, defining the specific needs 
for follow-up care, and the process of detailed discharge 
planning are addressed as they apply in general to all 
4 categories; in addition, special attention is directed to the 
particular issues presented by the 4 individual categories. 
Recommendations are given to aid in deciding when dis-
charge is appropriate and to ensure that all necessary care 
will be available and well coordinated after discharge. The 
need for individualized planning and physician judgment 
is emphasized. (11/08, reaffirmed 5/11)

THE HOSPITAL RECORD OF THE INJURED CHILD AND 
THE NEED FOR EXTERNAL CAUSE-OF-INJURY CODES 
Committee on Injury and Poison Prevention
ABSTRACT. Proper record-keeping of emergency depart-
ment visits and hospitalizations of injured children is 
vital for appropriate patient management. Determination 
and documentation of the circumstances surrounding the 
injury event are essential. This information not only is the 
basis for preventive counseling, but also provides clues 
about how similar injuries in other youth can be avoided. 
The hospital records have an important secondary pur-
pose; namely, if sufficient information about the cause 
and mechanism of injury is documented, it can be subse-
quently coded, electronically compiled, and retrieved later 
to provide an epidemiologic profile of the injury, the first 
step in prevention at the population level. To be of great-
est use, hospital records should indicate the “who, what, 
when, where, why, and how” of the injury occurrence and 
whether protective equipment (eg, a seat belt) was used. 
The pediatrician has two important roles in this area: to 
document fully the injury event and to advocate the use of 
standardized external cause-of-injury codes, which allow 
such data to be compiled and analyzed. (2/99, reaffirmed 
5/02, 5/05, 10/08)

HOSPITAL STAY FOR HEALTHY TERM NEWBORNS
Committee on Fetus and Newborn
ABSTRACT. The hospital stay of the mother and her 
healthy term newborn infant should be long enough to 
allow identification of early problems and to ensure that 
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the family is able and prepared to care for the infant at 
home. The length of stay should also accommodate the 
unique characteristics of each mother-infant dyad, includ-
ing the health of the mother, the health and stability of 
the infant, the ability and confidence of the mother to care 
for her infant, the adequacy of support systems at home, 
and access to appropriate follow-up care. Input from the 
mother and her obstetrician should be considered before 
a decision to discharge a newborn is made, and all efforts 
should be made to keep mothers and infants together to 
promote simultaneous discharge. (1/10)

HPV VACCINE RECOMMENDATIONS
Committee on Infectious Diseases
ABSTRACT. On October 25, 2011, the Advisory Committee 
on Immunization Practices of the Centers for Disease 
Control and Prevention recommended that the quadri-
valent human papillomavirus vaccine (Gardasil; Merck 
& Co, Inc, Whitehouse Station, NJ) be used routinely in 
males. The American Academy of Pediatrics has reviewed 
updated data provided by the Advisory Committee on 
Immunization Practices on vaccine efficacy, safety, and 
cost-effectiveness as well as programmatic considerations 
and supports this recommendation. This revised state-
ment updates recommendations for human papillomavi-
rus immunization of both males and females. (2/12)

HUMAN EMBRYONIC STEM CELL (HESC) AND HUMAN 
EMBRYO RESEARCH
Committee on Pediatric Research and Committee on Bioethics
ABSTRACT. Human embryonic stem cell research has 
emerged as an important platform for the understand-
ing and treatment of pediatric diseases. From its incep-
tion, however, it has raised ethical concerns based not 
on the use of stem cells themselves but on objections to 
the source of the cells—specifically, the destruction of 
preimplantation human embryos. Despite differences in 
public opinion on this issue, a large majority of the public 
supports continued research using embryonic stem cells. 
Given the possible substantial benefit of stem cell research 
on child health and development, the American Academy 
of Pediatrics believes that funding and oversight for 
human embryo and embryonic stem cell research should 
continue. (10/12)

HUMAN IMMUNODEFICIENCY VIRUS AND OTHER 
BLOOD-BORNE VIRAL PATHOGENS IN THE ATHLETIC 
SETTING 
Committee on Sports Medicine and Fitness
ABSTRACT. Because athletes and the staff of athletic 
programs can be exposed to blood during athletic activ-
ity, they have a very small risk of becoming infected 
with human immunodeficiency virus, hepatitis B virus, 
or hepa titis C virus. This statement, which updates a 
previous position statement of the American Academy 
of Pediatrics, discusses sports participation for athletes 
infected with these pathogens and the precautions needed 
to reduce the risk of infection to others in the athletic 
setting. Each of the recommendations in this statement 
is dependent upon and intended to be considered with 
reference to the other recommendations in this statement 
and not in isolation. (12/99, reaffirmed 1/05, 1/09, 11/11)

HUMAN IMMUNODEFICIENCY VIRUS SCREENING
Committee on Fetus and Newborn and Committee on Pediatric 

AIDS (joint with American College of Obstetricians and 
Gynecologists) (7/99, reaffirmed 6/02, 5/05, 10/08, 
5/12)

HUMAN MILK, BREASTFEEDING, AND TRANSMISSION 
OF HUMAN IMMUNODEFICIENCY VIRUS IN THE 
UNITED STATES
Committee on Pediatric AIDS (11/95, reaffirmed 11/99, 

11/03, 2/08)

HUMAN MILK, BREASTFEEDING, AND TRANSMISSION 
OF HUMAN IMMUNO DEFI CIENCY VIRUS TYPE 1 IN THE 
UNITED STATES (TECHNICAL REPORT)
Committee on Pediatric AIDS
ABSTRACT. Transmission of human immunodeficiency 
virus type 1 (HIV-1) through breastfeeding has been 
conclusively demonstrated. The risk of such transmis-
sion has been quantified, the timing has been clarified, 
and certain risk factors for breastfeeding transmission 
have been identified. In areas where infant formula is 
accessible, affordable, safe, and sustainable, avoidance 
of breastfeeding has represented one of the main compo-
nents of mother-to-child HIV-1 transmission prevention 
efforts for many years. In areas where affordable and 
safe alternatives to breastfeeding may not be available, 
interventions to prevent breastfeeding transmission are 
being investigated. Complete avoidance of breastfeed-
ing by HIV-1-infected women has been recommended 
by the American Academy of Pediatrics and the Centers 
for Disease Control and Prevention and remains the only 
means by which prevention of breastfeeding transmission 
of HIV-1 can be absolutely ensured. This technical report 
summarizes the information available regarding breast-
feeding transmission of HIV-1. (11/03, reaffirmed 1/07)

IDENTIFICATION AND CARE OF HIV-EXPOSED 
AND HIV-INFECTED INFANTS, CHILDREN, AND 
ADOLESCENTS IN FOSTER CARE 
Committee on Pediatric AIDS 
ABSTRACT. As a consequence of the expanding human 
immunodeficiency virus (HIV) epidemic and major 
advances in medical management of HIV-exposed and 
HIV-infected persons, revised recommendations are 
 provided for HIV testing of infants, children, and adoles-
cents in foster care. Updated recommendations also are 
provided for the care of HIV-exposed and HIV-infected 
persons who are in foster care. (7/00, reaffirmed 3/03, 
2/08, 6/11)

IDENTIFICATION AND  
EVALUATION OF CHILDREN 
WITH AUTISM SPECTRUM 
DISORDERS (CLINICAL REPORT)
Chris Plauché Johnson, MD, MEd; Scott M. Myers, MD; and 

Council on Children With Disabilities
ABSTRACT. Autism spectrum disorders are not rare; 
many primary care pediatricians care for several children 
with autism spectrum disorders. Pediatricians play an 
important role in early recognition of autism spectrum 
disorders, because they usually are the first point of con-
tact for parents. Parents are now much more aware of 
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the early signs of autism spectrum disorders because of 
frequent coverage in the media; if their child demonstrates 
any of the published signs, they will most likely raise their 
concerns to their child’s pediatrician. It is important that 
pediatricians be able to recognize the signs and symp-
toms of autism spectrum disorders and have a strategy 
for assessing them systematically. Pediatricians also must 
be aware of local resources that can assist in making a 
definitive diagnosis of, and in managing, autism spec-
trum disorders. The pediatrician must be familiar with 
developmental, educational, and community resources as 
well as medical subspecialty clinics. This clinical report 
is 1 of 2  documents that replace the original American 
Academy of Pediatrics policy statement and technical 
report published in 2001. This report addresses back-
ground information, including definition, history, epide-
miology, diagnostic criteria, early signs, neuropathologic 
aspects, and etiologic possibilities in autism spectrum 
disorders. In addition, this report provides an algorithm 
to help the pediatrician develop a strategy for early iden-
tification of children with autism spectrum disorders. The 
accompanying clinical report addresses the management 
of children with autism spectrum disorders and follows 
this report on page 1162 [available at www.pediatrics.
org/cgi/content/full/120/5/1162]. Both clinical reports 
are complemented by the toolkit titled “Autism: Caring for 
Children With Autism Spectrum Disorders: A Resource Toolkit 
for Clinicians,” which contains screening and surveillance 
tools, practical forms, tables, and parent handouts to assist 
the pediatrician in the identification, evaluation, and man-
agement of autism spectrum disorders in children. (11/07, 
reaffirmed 9/10)

IDENTIFICATION AND MANAGEMENT OF EATING 
DISORDERS IN CHILDREN AND ADOLESCENTS 
(CLINICAL REPORT)
David S. Rosen, MD, MPH, and Committee on Adolescence
ABSTRACT. The incidence and prevalence of eating 
disorders in children and adolescents has increased sig-
nificantly in recent decades, making it essential for pedia-
tricians to consider these disorders in appropriate clinical 
settings, to evaluate patients suspected of having these 
disorders, and to manage (or refer) patients in whom eat-
ing disorders are diagnosed. This clinical report includes 
a discussion of diagnostic criteria and outlines the initial 
evaluation of the patient with disordered eating. Medical 
complications of eating disorders may affect any organ 
system, and careful monitoring for these complications is 
required. The range of treatment options, including phar-
macotherapy, is described in this report. Pediatricians are 
encouraged to advocate for legislation and policies that 
ensure appropriate services for patients with eating dis-
orders, including medical care, nutritional intervention, 
mental health treatment, and care coordination. (11/10)

IDENTIFYING INFANTS AND  
YOUNG CHILDREN WITH 
DEVELOPMENTAL DISORDERS 
IN THE MEDICAL HOME: AN ALGORITHM FOR 
DEVELOPMENTAL SURVEILLANCE AND SCREENING 
Council on Children With Disabilities, Section on 

Developmental and Behavioral Pediatrics, Bright Futures 
Steering Committee, and Medical Home Initiatives for 
Children With Special Needs Project Advisory Committee

ABSTRACT. Early identification of developmental disor-
ders is critical to the well-being of children and their fami-
lies. It is an integral function of the primary care medical 
home and an appropriate responsibility of all pediatric 
health care professionals. This statement provides an algo-
rithm as a strategy to support health care professionals in 
developing a pattern and practice for addressing develop-
mental concerns in children from birth through 3 years of 
age. The authors recommend that developmental surveil-
lance be incorporated at every well-child preventive care 
visit. Any concerns raised during surveillance should be 
promptly addressed with standardized developmental 
screening tests. In addition, screening tests should be 
administered regularly at the 9-, 18-, and 30-month visits. 
(Because the 30-month visit is not yet a part of the preven-
tive care system and is often not reimbursable by third-
party payers at this time, developmental screening can 
be performed at 24 months of age. In addition, because 
the frequency of regular pediatric visits decreases after 
24 months of age, a pediatrician who expects that his or 
her patients will have difficulty attending a 30-month visit 
should conduct screening during the 24-month visit.) The 
early identification of developmental problems should 
lead to further developmental and medical evaluation, 
diagnosis, and treatment, including early developmental 
intervention. Children diagnosed with developmental dis-
orders should be identified as children with special health 
care needs, and chronic-condition management should be 
initiated. Identification of a developmental disorder and 
its underlying etiology may also drive a range of treat-
ment planning, from medical treatment of the child to 
family planning for his or her parents. (7/06, reaffirmed 
12/09)

IMMUNIZATION INFORMATION SYSTEMS 
Committee on Practice and Ambulatory Medicine
ABSTRACT. The American Academy of Pediatrics contin-
ues to support the development and implementation of 
immunization information systems, previously referred 
to as immunization registries, and other systems for the 
benefit of children, pediatricians, and their communities. 
Pediatricians and others must be aware of the value that 
immunization information systems have for society, the 
potential fiscal influences on their practice, the costs and 
benefits, and areas for future improvement. (9/06, reaf-
firmed 10/11)

http://www.pediatrics
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IMMUNIZING PARENTS AND OTHER CLOSE FAMILY 
CONTACTS IN THE PEDIATRIC OFFICE SETTING 
(TECHNICAL REPORT)
Herschel R. Lessin, MD; Kathryn M. Edwards, MD; 

Committee on Practice and Ambulatory Medicine; and 
Committee on Infectious Diseases

ABSTRACT. Additional strategies are needed to protect 
children from vaccine-preventable diseases. In particular, 
very young infants, as well as children who are immuno-
compromised, are at especially high risk for developing 
the serious consequences of vaccine-preventable diseases 
and cannot be immunized completely. There is some 
evidence that children who become infected with these 
diseases are exposed to pathogens through household 
contacts, particularly from parents or other close family 
contacts. Such infections likely are attributable to adults 
who are not fully protected from these diseases, either 
because their immunity to vaccine-preventable diseases 
has waned over time or because they have not received 
a vaccine. There are many challenges that have added to 
low adult immunization rates in the United States. One 
option to increase immunization coverage for parents and 
close family contacts of infants and vulnerable children 
is to provide alternative locations for these adults to be 
immunized, such as the pediatric office setting. Ideally, 
adults should receive immunizations in their medical 
homes; however, to provide greater protection to these 
adults and reduce the exposure of children to pathogens, 
immunizing parents or other adult family contacts in the 
pediatric office setting could increase immunization cov-
erage for this population to protect themselves as well as 
children to whom they provide care. (12/11)

IMPACT OF MUSIC, MUSIC LYRICS, AND MUSIC 
VIDEOS ON CHILDREN AND YOUTH
Council on Communications and Media
ABSTRACT. Music plays an important role in the social-
ization of children and adolescents. Popular music is pres-
ent almost everywhere, and it is easily available through 
the radio, various recordings, the Internet, and new tech-
nologies, allowing adolescents to hear it in diverse settings 
and situations, alone or shared with friends. Parents often 
are unaware of the lyrics to which their children are listen-
ing because of the increasing use of downloaded music 
and headphones. Research on popular music has explored 
its effects on schoolwork, social interactions, mood and 
affect, and particularly behavior. The effect that popular 
music has on children’s and adolescents’ behavior and 
emotions is of paramount concern. Lyrics have become 
more explicit in their references to drugs, sex, and violence 
over the years, particularly in certain genres. A teenager’s 
preference for certain types of music could be correlated 
or associated with certain behaviors. As with popular 
music, the perception and the effect of music-video mes-
sages are important, because research has reported that 
exposure to violence, sexual messages, sexual stereotypes, 
and use of substances of abuse in music videos might 
produce significant changes in behaviors and attitudes 
of young viewers. Pediatricians and parents should be 
aware of this information. Furthermore, with the evidence 
portrayed in these studies, it is essential for pediatricians 
and parents to take a stand regarding music lyrics. (10/09)

THE IMPACT OF SOCIAL MEDIA ON CHILDREN, 
ADOLESCENTS, AND FAMILIES (CLINICAL REPORT)
Gwenn Schurgin O’Keeffe, MD; Kathleen Clarke-Pearson, 

MD; and Council on Communications and Media
ABSTRACT. Using social media Web sites is among the 
most common activity of today’s children and adolescents. 
Any Web site that allows social interaction is considered 
a social media site, including social networking sites such 
as Facebook, MySpace, and Twitter; gaming sites and 
virtual worlds such as Club Penguin, Second Life, and 
the Sims; video sites such as YouTube; and blogs. Such 
sites offer today’s youth a portal for entertainment and 
communication and have grown exponentially in recent 
years. For this reason, it is important that parents become 
aware of the nature of social media sites, given that not 
all of them are healthy environments for children and 
adolescents. Pediatricians are in a unique position to help 
families understand these sites and to encourage healthy 
use and urge parents to monitor for potential problems 
with cyberbullying, “Facebook depression,” sexting, and 
exposure to inappropriate content. (3/11)

IMPLEMENTATION PRINCIPLES AND STRATEGIES 
FOR THE STATE CHILDREN’S HEALTH INSURANCE 
PROGRAM
Committee on Child Health Financing 
ABSTRACT. This policy statement presents principles 
and implementation and evaluation strategies rec-
ommended for the State Children’s Health Insurance 
Program (SCHIP). The statement summarizes the current 
status of SCHIP, the needs of uninsured children, and 
the potential benefits of SCHIP programs. Principles and 
recommended strategies include expanding eligibility, 
maximizing funding, providing comprehensive benefits, 
including pediatricians in  program design and evaluation, 
providing adequate reimbursement and access to pediatri-
cians, ensuring choices for families and pediatricians, and 
establishing simple administrative procedures. (5/01)

THE IMPORTANCE OF PLAY IN PROMOTING HEALTHY 
CHILD DEVELOPMENT AND MAINTAINING STRONG 
PARENT-CHILD BONDS (CLINICAL REPORT)
Kenneth R. Ginsburg, MD, MSEd; Committee on 

Communications; and Committee on Psychosocial Aspects 
of Child and Family Health

ABSTRACT. Play is essential to development because it 
contributes to the cognitive, physical, social, and emo-
tional well-being of children and youth. Play also offers 
an ideal opportunity for parents to engage fully with their 
children. Despite the benefits derived from play for both 
children and parents, time for free play has been markedly 
reduced for some children. This report addresses a variety 
of factors that have reduced play, including a hurried 
lifestyle, changes in family structure, and increased atten-
tion to academics and enrichment activities at the expense 
of recess or free child-centered play. This report offers 
guidelines on how pediatricians can advocate for children 
by helping families, school systems, and communities 
consider how best to ensure that play is protected as they 
seek the balance in children’s lives to create the optimal 
developmental milieu. (1/07)
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THE IMPORTANCE OF PLAY IN PROMOTING HEALTHY 
CHILD DEVELOPMENT AND MAINTAINING STRONG 
PARENT-CHILD BOND: FOCUS ON CHILDREN IN 
POVERTY (CLINICAL REPORT)
Regina M. Milteer, MD; Kenneth R. Ginsburg, MD, MSEd; 

Council on Communications and Media; and Committee on 
Psychosocial Aspects of Child and Family Health

ABSTRACT. Play is essential to the social, emotional, cog-
nitive, and physical well-being of children beginning in 
early childhood. It is a natural tool for children to develop 
resiliency as they learn to cooperate, overcome challenges, 
and negotiate with others. Play also allows children to be 
creative. It provides time for parents to be fully engaged 
with their children, to bond with their children, and to see 
the world from the perspective of their child. However, 
children who live in poverty often face socioeconomic 
obstacles that impede their rights to have playtime, thus 
affecting their healthy social-emotional development. For 
children who are underresourced to reach their highest 
potential, it is essential that parents, educators, and pedia-
tricians recognize the importance of lifelong benefits that 
children gain from play. (12/11)

IMPROVING SUBSTANCE ABUSE PREVENTION, 
ASSESSMENT, AND TREATMENT FINANCING FOR 
CHILDREN AND ADOLESCENTS 
Committee on Child Health Financing and Committee on 

Substance Abuse 
ABSTRACT. The numbers of children, adolescents, 
and families affected by substance abuse have sharply 
increased since the early 1990s. The American Academy of 
Pediatrics recognizes the scope and urgency of this prob-
lem and has developed this policy statement for consider-
ation by Congress, federal and state agencies, employers, 
national organizations, health care professionals, health 
insurers, managed care organizations, advocacy groups, 
and families. (10/01)

THE INAPPROPRIATE USE OF SCHOOL 
“READINESS” TESTS
Committee on Early Childhood, Adoption, and Dependent 

Care and Committee on School Health (3/95, reaffirmed 
4/98, 1/04, 4/10)

INCORPORATING RECOGNITION AND MANAGEMENT 
OF PERINATAL AND POSTPARTUM DEPRESSION INTO 
PEDIATRIC PRACTICE (CLINICAL REPORT)
Marian F. Earls, MD, and Committee on Psychosocial Aspects 

of Child and Family Health
ABSTRACT. Every year, more than 400 000 infants are 
born to mothers who are depressed, which makes peri-
natal depression the most underdiagnosed obstetric com-
plication in America. Postpartum depression leads to 
increased costs of medical care, inappropriate medical 
care, child abuse and neglect, discontinuation of breast-
feeding, and family dysfunction and adversely affects 
early brain development. Pediatric practices, as medical 
homes, can establish a system to implement postpartum 
depression screening and to identify and use community 
resources for the treatment and referral of the depressed 
mother and support for the mother-child (dyad) relation-
ship. This system would have a positive effect on the 
health and well-being of the infant and family. State chap-

ters of the American Academy of Pediatrics, working with 
state Early Periodic Screening, Diagnosis, and Treatment 
(EPSDT) and maternal and child health programs, can 
increase awareness of the need for perinatal depression 
screening in the obstetric and pediatric periodicity of 
care schedules and ensure payment. Pediatricians must 
advocate for workforce development for professionals 
who care for very young children and for promotion of 
evidence-based interventions focused on healthy attach-
ment and parent-child relationships. (10/10)

INCREASING ANTIRETROVIRAL DRUG ACCESS FOR 
CHILDREN WITH HIV INFECTION
Committee on Pediatric AIDS and Section on International 

Child Health
ABSTRACT. Although there have been great gains in the 
prevention of pediatric HIV infection and provision of 
antiretroviral therapy for children with HIV infection in 
resource-rich countries, many barriers remain to scaling 
up HIV prevention and treatment for children in resource-
limited areas of the world. Appropriate testing technolo-
gies need to be made more widely available to identify 
HIV infection in infants. Training of practitioners in the 
skills required to care for children with HIV infection 
is required to increase the number of children receiving 
antiretroviral therapy. Lack of availability of appropriate 
antiretroviral drug formulations that are easily usable and 
inexpensive is a major impediment to optimal care for 
children with HIV. The time and energy spent trying to 
develop liquid antiretroviral formulations might be better 
used in the manufacture of smaller pill sizes or crushable 
tablets, which are easier to dispense, transport, store, and 
administer to children. (4/07, reaffirmed 4/10)

INCREASING IMMUNIZATION COVERAGE
Committee on Practice and Ambulatory Medicine and Council 

on Community Pediatrics
ABSTRACT. In 1977, the American Academy of Pediatrics 
issued a statement calling for universal immunization of 
all children for whom vaccines are not contraindicated. 
In 1995, the policy statement “Implementation of the 
Immunization Policy” was published by the American 
Academy of Pediatrics, followed in 2003 with publica-
tion of the first version of this statement, “Increasing 
Immunization Coverage.” Since 2003, there have contin-
ued to be improvements in immunization coverage, with 
progress toward meeting the goals set forth in Healthy 
People 2010. Data from the 2007 National Immunization 
Survey showed that 90% of children 19 to 35 months of 
age have received recommended doses of each of the 
following vaccines: inactivated poliovirus (IPV), mea-
sles-mumps-rubella (MMR), varicella-zoster virus (VZB), 
hepatitis B virus (HBV), and Haemophilus influenzae type b 
(Hib). For diphtheria and tetanus and acellular pertussis 
(DTaP) vaccine, 84.5% have received the recommended 
4 doses by 35 months of age. Nevertheless, the Healthy 
People 2010 goal of at least 80% coverage for the full series 
(at least 4 doses of DTaP, 3 doses of IPV, 1 dose of MMR, 
3 doses of Hib, 3 doses of HBV, and 1 dose of varicella-
zoster virus vaccine) has not yet been met, and immuni-
zation coverage of adolescents continues to lag behind 
the goals set forth in Healthy People 2010. Despite these 
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encouraging data, a vast number of new challenges that 
threaten continued success toward the goal of universal 
immunization coverage have emerged. These challenges 
include an increase in new vaccines and new vaccine 
combinations as well as a significant number of vaccines 
currently under development; a dramatic increase in 
the acquisition cost of vaccines, coupled with a lack of 
adequate payment to practitioners to buy and adminis-
ter vaccines; unanticipated manufacturing and delivery 
problems that have caused significant shortages of various 
vaccine products; and the rise of a public antivaccina-
tion movement that uses the Internet as well as standard 
media outlets to advance a position, wholly unsupported 
by any scientific evidence, linking vaccines with various 
childhood conditions, particularly autism. Much remains 
to be accomplished by physician organizations; vaccine 
manufacturers; third-party payers; the media; and local, 
state, and federal governments to ensure dependable vac-
cine supply and payments that are sufficient to continue 
to provide immunizations in public and private settings 
and to promote effective strategies to combat unjustified 
misstatements by the antivaccination movement. 
 Pediatricians should work individually and collectively 
at the local, state, and national levels to ensure that all 
children without a valid contraindication receive all child-
hood immunizations on time. Pediatricians and pediatric 
organizations, in conjunction with government agencies 
such as the Centers for Disease Control and Prevention, 
must communicate effectively with parents to maximize 
their understanding of the overall safety and efficacy of 
vaccines. Most parents and children have not experienced 
many of the vaccine-preventable diseases, and the general 
public is not well informed about the risks and sequelae 
of these conditions. A number of recommendations are 
included for pediatricians, individually and collectively, 
to support further progress toward the goal of universal 
immunization coverage of all children for whom vaccines 
are not contraindicated. (5/10)

INDICATIONS FOR MANAGEMENT AND REFERRAL OF 
PATIENTS INVOLVED IN SUBSTANCE ABUSE 
Committee on Substance Abuse 
ABSTRACT. This statement addresses the challenge of 
evaluating and managing the various stages of substance 
use by children and adolescents in the context of pediatric 
practice. Approaches are suggested that would assist the 
pediatrician in differentiating highly prevalent experi-
mental and occasional use from more severe use with 
adverse consequences that affect emotional, behavioral, 
educational, or physical health. Comorbid psychiatric con-
ditions are common and should be evaluated and treated 
simultaneously by child and adolescent mental health 
specialists. Guidelines for referral based on severity of 
involvement using established patient treatment-match-
ing criteria are outlined. Pediatricians need to become 
familiar with treatment professionals and facilities in their 
communities and to ensure that treatment for adolescent 
patients is appropriate based on their developmental, psy-
chosocial, medical, and mental health needs. The family 
should be encouraged to participate actively in the treat-
ment process. (7/00)

INFANT FEEDING AND TRANSMISSION OF HUMAN 
IMMUNODEFICIENCY VIRUS IN THE UNITED STATES
Committee on Pediatric AIDS
ABSTRACT. Physicians caring for infants born to women 
infected with HIV are likely to be involved in providing 
guidance to HIV-infected mothers on appropriate infant 
feeding practices. It is critical that physicians are aware of 
the HIV transmission risk from human milk and the cur-
rent recommendations for feeding HIV-exposed infants 
in the United States. Because the only intervention to 
completely prevent HIV transmission via human milk is 
not to breastfeed, in the United States, where clean water 
and affordable replacement feeding are available, the 
American Academy of Pediatrics recommends that HIV-
infected mothers not breastfeed their infants, regardless 
of maternal viral load and antiretroviral therapy. (1/13)
 See full text on page 713.

INFANT METHEMOGLOBINEMIA: THE ROLE OF 
DIETARY NITRATE IN FOOD AND WATER  
(CLINICAL REPORT)
Frank R. Greer, MD; Michael Shannon, MD; Committee on 

Nutrition; and Committee on Environmental Health
ABSTRACT. Infants for whom formula may be prepared 
with well water remain a high-risk group for nitrate poi-
soning. This clinical report reinforces the need for testing 
of well water for nitrate content. There seems to be little or 
no risk of nitrate poisoning from commercially prepared 
infant foods in the United States. However, reports of 
nitrate poisoning from home-prepared vegetable foods 
for infants continue to occur. Breastfeeding infants are not 
at risk of methemoglobinemia even when mothers ingest 
water with very high concentrations of nitrate nitrogen 
(100 ppm). (9/05, reaffirmed 4/09) 

INFECTION PREVENTION AND CONTROL IN 
PEDIATRIC AMBULATORY SETTINGS
Committee on Infectious Diseases
ABSTRACT. Since the American Academy of Pediatrics 
published a statement titled “Infection Control in 
Physicians’ Offices” (Pediatrics. 2000;105[6]:1361–1369), 
there have been significant changes that prompted this 
updated statement. Infection prevention and control is an 
integral part of pediatric practice in ambulatory medical 
settings as well as in hospitals. Infection prevention and 
control practices should begin at the time the ambulatory 
visit is scheduled. All health care personnel should be edu-
cated regarding the routes of transmission and techniques 
used to prevent transmission of infectious agents. Policies 
for infection prevention and control should be writ-
ten, readily available, updated annually, and enforced. 
The standard precautions for hospitalized patients from 
the Centers for Disease Control and Prevention, with a 
modification from the American Academy of Pediatrics 
exempting the use of gloves for routine diaper changes 
and wiping a well child’s nose or tears, are appropriate 
for most patient encounters. As employers, pediatri-
cians are required by the Occupational Safety and Health 
Administration to take precautions to identify and protect 
employees who are likely to be exposed to blood or other 
potentially infectious materials while on the job. Key 
principles of standard precautions include hand hygiene 
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(ie, use of alcohol-based hand rub or hand-washing 
with soap [plain or antimicrobial] and water) before and 
after every patient contact; implementation of respiratory 
hygiene and cough-etiquette strategies for patients with 
suspected influenza or infection with another respira-
tory tract pathogen to the extent feasible; separation of 
infected, contagious children from uninfected children 
when feasible; safe handling and disposal of needles and 
other sharp medical devices and evaluation and imple-
mentation of needle-safety devices; appropriate use of 
personal protective equipment such as gloves, gowns, 
masks, and eye protection; and appropriate sterilization, 
disinfection, and antisepsis. (9/07, reaffirmed 8/10)

INFORMED CONSENT, PARENTAL PERMISSION, AND 
ASSENT IN PEDIATRIC PRACTICE 
Committee on Bioethics (2/95, reaffirmed 11/98, 11/02, 
10/06, 5/11)

INHALANT ABUSE (CLINICAL REPORT)
Janet F. Williams, MD; Michael Storck, MD; Committee on 

Substance Abuse; and Committee on Native American 
Child Health

ABSTRACT. Inhalant abuse is the intentional inhalation 
of a volatile substance for the purpose of achieving an 
altered mental state. As an important, yet-underrecog-
nized form of substance abuse, inhalant abuse crosses 
all demographic, ethnic, and socioeconomic boundaries, 
causing significant morbidity and mortality in school-
aged and older children. This clinical report reviews key 
aspects of inhalant abuse, emphasizes the need for greater 
awareness, and offers advice regarding the pediatrician’s 
role in the prevention and management of this substance 
abuse problem. (5/07)

INJURIES ASSOCIATED WITH INFANT WALKERS
Committee on Injury and Poison Prevention 
ABSTRACT. In 1999, an estimated 8800 children younger 
than 15 months were treated in hospital emergency 
departments in the United States for injuries associated 
with infant walkers. Thirty-four infant walker-related 
deaths were reported from 1973 through 1998. The vast 
majority of injuries occur from falls down stairs, and head 
injuries are common. Walkers do not help a child learn to 
walk; indeed, they can delay normal motor and mental 
development. The use of warning labels, public educa-
tion, adult supervision during walker use, and stair gates 
have all been demonstrated to be insufficient strategies to 
prevent injuries associated with infant walkers. To com-
ply with the revised voluntary standard (ASTM F977-96), 
walkers manufactured after June 30, 1997, must be wider 
than a 36-in doorway or must have a braking mechanism 
designed to stop the walker if 1 or more wheels drop 
off the riding surface, such as at the top of a stairway. 
Because data indicate a considerable risk of major and 
minor injury and even death from the use of infant walk-
ers, and because there is no clear benefit from their use, 
the American Academy of Pediatrics recommends a ban 
on the manufacture and sale of mobile infant walkers. If 
a parent insists on using a mobile infant walker, it is vital 
that they choose a walker that meets the performance 
standards of ASTM F977-96 to prevent falls down stairs. 

Stationary activity centers should be promoted as a safer 
alternative to mobile infant walkers. (9/01, reaffirmed 
1/05, 2/08, 10/11)

INJURIES IN YOUTH SOCCER (CLINICAL REPORT)
Chris G. Koutures, MD; Andrew J. M. Gregory, MD; and 

Council on Sports Medicine and Fitness 
ABSTRACT. Injury rates in youth soccer, known as foot-
ball outside the United States, are higher than in many 
other contact/collision sports and have greater relative 
numbers in younger, preadolescent players. With regard 
to musculoskeletal injuries, young females tend to suffer 
more knee injuries, and young males suffer more ankle 
injuries. Concussions are fairly prevalent in soccer as a 
result of contact/collision rather than purposeful attempts 
at heading the ball. Appropriate rule enforcement and 
emphasis on safe play can reduce the risk of soccer-related 
injuries. This report serves as a basis for encouraging safe 
participation in soccer for children and adolescents. (1/10, 
reaffirmed 5/13)

INJURY RISK OF NONPOWDER GUNS  
(TECHNICAL REPORT)
Committee on Injury, Violence, and Poison Prevention
ABSTRACT. Nonpowder guns (ball-bearing [BB] guns, 
pellet guns, air rifles, paintball guns) continue to cause 
serious injuries to children and adolescents. The muzzle 
velocity of these guns can range from approximately 150 
ft/second to 1200 ft/second (the muzzle velocities of 
traditional firearm pistols are 750 ft/second to 1450 ft/
second). Both low- and high-velocity nonpowder guns are 
associated with serious injuries, and fatalities can result 
from high-velocity guns. A persisting problem is the lack 
of medical recognition of the severity of injuries that can 
result from these guns, including penetration of the eye, 
skin, internal organs, and bone. Nationally, in 2000, there 
were an estimated 21840 (coefficient of variation: 0.0821) 
injuries related to nonpowder guns, with approximately 
4% resulting in hospitalization. Between 1990 and 2000, 
the US Consumer Product Safety Commission reported 39 
nonpowder gun–related deaths, of which 32 were children 
younger than 15 years. The introduction of high-powered 
air rifles in the 1970s has been associated with approxi-
mately 4 deaths per year. The advent of war games and the 
use of paintball guns have resulted in a number of reports 
of injuries, especially to the eye. Injuries associated with 
nonpowder guns should receive prompt medical manage-
ment similar to the management of firearm-related inju-
ries, and nonpowder guns should never be characterized 
as toys. (11/04, reaffirmed 2/08, 10/11) 

IN-LINE SKATING INJURIES IN CHILDREN 
AND ADOLESCENTS
Committee on Injury and Poison Prevention and Committee 

on Sports Medicine and Fitness
ABSTRACT. In-line skating has become one of the fastest-
growing recreational sports in the United States. Recent 
studies emphasize the value of protective gear in reducing 
the incidence of injuries. Recommendations are provided 
for parents and pediatricians, with special emphasis on 
the novice or inexperienced skater. (4/98, reaffirmed 1/02, 
1/06, 1/09, 11/11)
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INSTITUTIONAL ETHICS COMMITTEES
Committee on Bioethics 
ABSTRACT. In hospitals throughout the United States, 
institutional ethics committees (IECs) have become a 
standard vehicle for the education of health professionals 
about biomedical ethics, for the drafting and review of 
hospital policy, and for clinical ethics case consultation. In 
addition, there is increasing interest in a role for the IEC in 
organizational ethics. Recommendations are made about 
the membership and structure of an IEC, and guidelines 
are provided for those serving on an ethics committee. 
(1/01, reaffirmed 1/04, 1/09, 10/12)

INSTRUMENT-BASED PEDIATRIC VISION SCREENING 
POLICY STATEMENT
Section on Ophthalmology and Committee on Practice and 

Ambulatory Medicine (joint with American Academy of 
Ophthalmology, American Association for Pediatric 
Ophthalmology and Strabismus, and American 
Association of Certified Orthoptists)

ABSTRACT. A policy statement describing the use of 
automated vision screening technology (instrument-based 
vision screening) is presented. Screening for amblyogenic 
refractive error with instrument-based screening is not 
dependent on behavioral responses of children, as when 
visual acuity is measured. Instrument-based screening is 
quick, requires minimal cooperation of the child, and is 
especially useful in the preverbal, preliterate, or develop-
mentally delayed child. Children younger than 4 years can 
benefit from instrument-based screening, and visual acu-
ity testing can be used reliably in older children. Adoption 
of this new technology is highly dependent on third-party 
payment policies, which could present a significant bar-
rier to adoption. (10/12)

INSURANCE COVERAGE OF MENTAL HEALTH AND 
SUBSTANCE ABUSE SERVICES FOR CHILDREN AND 
ADOLESCENTS: A CONSENSUS STATEMENT
Joint Statement (10/00)

INTENSIVE TRAINING AND SPORTS SPECIALIZATION 
IN YOUNG ATHLETES 
Committee on Sports Medicine and Fitness 
ABSTRACT. Children involved in sports should be 
encouraged to participate in a variety of different activi-
ties and develop a wide range of skills. Young athletes 
who specialize in just one sport may be denied the benefits 
of varied activity while facing additional physical, phys-
iologic, and psychologic demands from intense training 
and competition. 
 This statement reviews the potential risks of high-inten-
sity training and sports specialization in young athletes. 
Pediatricians who recognize these risks can have a key 
role in monitoring the health of these young athletes and 
helping reduce risks associated with high-level sports par-
ticipation. (7/00, reaffirmed 11/04, 1/06, 5/09)

INTIMATE PARTNER VIOLENCE: THE ROLE OF THE 
PEDIATRICIAN (CLINICAL REPORT)
Jonathan D. Thackeray, MD; Roberta Hibbard, MD; M. 

Denise Dowd, MD, MPH; Committee on Child Abuse 
and Neglect; and Committee on Injury, Violence, and 
Poison Prevention

ABSTRACT. The American Academy of Pediatrics and 
its members recognize the importance of improving the 
physician’s ability to recognize intimate partner violence 
(IPV) and understand its effects on child health and devel-
opment and its role in the continuum of family violence. 
Pediatricians are in a unique position to identify abused 
caregivers in pediatric settings and to evaluate and 
treat children raised in homes in which IPV may occur. 
Children exposed to IPV are at increased risk of being 
abused and neglected and are more likely to develop 
adverse health, behavioral, psychological, and social dis-
orders later in life. Identifying IPV, therefore, may be one 
of the most effective means of preventing child abuse and 
identifying caregivers and children who may be in need of 
treatment and/or therapy. Pediatricians should be aware 
of the profound effects of exposure to IPV on children. 
(4/10)

KNEE BRACE USE IN THE YOUNG ATHLETE  
(TECHNICAL REPORT)
Committee on Sports Medicine and Fitness 
ABSTRACT. This statement is a revision of a previous 
statement on prophylactic knee bracing and provides 
information for pediatricians regarding the use of various 
types of knee braces, indications for the use of knee braces, 
and the background knowledge necessary to prescribe the 
use of knee braces for children. (8/01, reaffirmed 1/07, 
4/10, 5/13)

LACTOSE INTOLERANCE IN INFANTS, CHILDREN, AND 
ADOLESCENTS (CLINICAL REPORT) 
Melvin B. Heyman, MD, MPH, for Committee on Nutrition
ABSTRACT. The American Academy of Pediatrics 
Committee on Nutrition presents an updated review of 
lactose intolerance in infants, children, and adolescents. 
Differences between primary, secondary, congenital, and 
developmental lactase deficiency that may result in lac-
tose intolerance are discussed. Children with suspected 
lactose intolerance can be assessed clinically by dietary 
lactose elimination or by tests including noninvasive 
hydrogen breath testing or invasive intestinal biopsy 
determination of lactase (and other disaccharidase) con-
centrations. Treatment consists of use of lactase-treated 
dairy products or oral lactase supplementation, limita-
tion of lactose-containing foods, or dairy elimination. The 
American Academy of Pediatrics supports use of dairy 
foods as an important source of calcium for bone mineral 
health and of other nutrients that facilitate growth in chil-
dren and adolescents. If dairy products are eliminated, 
other dietary sources of calcium or calcium supplements 
need to be provided. (9/06, reaffirmed 8/12)
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“LATE-PRETERM” INFANTS: A POPULATION AT RISK 
(CLINICAL REPORT)
William A. Engle, MD; Kay M. Tomashek, MD; Carol 

Wallman, MSN; and Committee on Fetus and Newborn
ABSTRACT. Late-preterm infants, defined by birth at 340⁄7 
through 366⁄7 weeks’ gestation, are less physiologically and 
metabolically mature than term infants. Thus, they are at 
higher risk of morbidity and mortality than term infants. 
The purpose of this report is to define “late preterm,” 
recommend a change in terminology from “near term” to 
“late preterm,” present the characteristics of late-preterm 
infants that predispose them to a higher risk of morbidity 
and mortality than term infants, and propose guidelines 
for the evaluation and management of these infants after 
birth. (12/07, reaffirmed 5/10)

LAWN MOWER-RELATED INJURIES TO CHILDREN
Committee on Injury and Poison Prevention
ABSTRACT. Lawn mower-related injuries to children 
are relatively common and can result in severe injury or 
death. Many amputations during childhood are caused 
by power mowers. Pediatricians have an important role 
as advocates and educators to promote the prevention of 
these injuries. (6/01, reaffirmed 10/04, 5/07, 6/10)

LAWN MOWER-RELATED INJURIES TO CHILDREN 
(TECHNICAL REPORT)
Committee on Injury and Poison Prevention 
ABSTRACT. In the United States, approximately 9400 chil-
dren younger than 18 years receive emergency treatment 
annually for lawn mower-related injuries. More than 7% 
of these children require hospitalization, and power mow-
ers cause a large proportion of the amputations during 
childhood. Prevention of lawn mower-related injuries can 
be achieved by design changes of lawn mowers, guide-
lines for mower operation, and education of parents, child 
caregivers, and children. Pediatricians have an important 
role as advocates and educators to promote the prevention 
of these injuries. (6/01, reaffirmed 10/04, 5/07, 6/10)

LEARNING DISABILITIES, DYSLEXIA, AND VISION
Section on Ophthalmology and Council on Children 

With Disabilities (joint with American Academy of 
Ophthalmology, American Association for Pediatric 
Ophthalmology and Strabismus, and American 
Association of Certified Orthoptists)

ABSTRACT. Learning disabilities, including reading dis-
abilities, are commonly diagnosed in children. Their 
etiologies are multifactorial, reflecting genetic influences 
and dysfunction of brain systems. Learning disabilities are 
complex problems that require complex solutions. Early 
recognition and referral to qualified educational profes-
sionals for evidence-based evaluations and treatments 
seem necessary to achieve the best possible outcome. Most 
experts believe that dyslexia is a language-based disorder. 
Vision problems can interfere with the process of learning; 
however, vision problems are not the cause of primary 
dyslexia or learning disabilities. Scientific evidence does 
not support the efficacy of eye exercises, behavioral vision 
therapy, or special tinted filters or lenses for improving 
the long-term educational performance in these complex 
pediatric neurocognitive conditions. Diagnostic and treat-

ment approaches that lack scientific evidence of efficacy, 
including eye exercises, behavioral vision therapy, or spe-
cial tinted filters or lenses, are not endorsed and should 
not be recommended. (7/09)

LEARNING DISABILITIES, DYSLEXIA, AND VISION 
(TECHNICAL REPORT)
Sheryl M. Handler, MD; Walter M. Fierson, MD; and 

Section on Ophthalmology and Council on Children 
With Disabilities (joint with American Academy of 
Ophthalmology, American Association for Pediatric 
Ophthalmology and Strabismus, and American 
Association of Certified Orthoptists)

ABSTRACT. Learning disabilities constitute a diverse 
group of disorders in which children who generally pos-
sess at least average intelligence have problems process-
ing information or generating output. Their etiologies are 
multifactorial and reflect genetic influences and dysfunc-
tion of brain systems. Reading disability, or dyslexia, is 
the most common learning disability. It is a receptive 
language-based learning disability that is characterized by 
difficulties with decoding, fluent word recognition, rapid 
automatic naming, and/or reading-comprehension skills. 
These difficulties typically result from a deficit in the pho-
nologic component of language that makes it difficult to 
use the alphabetic code to decode the written word. Early 
recognition and referral to qualified professionals for 
evidence-based evaluations and treatments are necessary 
to achieve the best possible outcome. Because dyslexia is a 
language-based disorder, treatment should be directed at 
this etiology. Remedial programs should include specific 
instruction in decoding, fluency training, vocabulary, and 
comprehension. Most programs include daily intensive 
individualized instruction that explicitly teaches pho-
nemic awareness and the application of phonics. Vision 
problems can interfere with the process of reading, but 
children with dyslexia or related learning disabilities have 
the same visual function and ocular health as children 
without such conditions. Currently, there is inadequate 
scientific evidence to support the view that subtle eye or 
visual problems cause or increase the severity of learning 
disabilities. Because they are difficult for the public to 
understand and for educators to treat, learning disabili-
ties have spawned a wide variety of scientifically unsup-
ported vision-based diagnostic and treatment procedures. 
Scientific evidence does not support the claims that visual 
training, muscle exercises, ocular pursuit-and-tracking 
exercises, behavioral/perceptual vision therapy, “train-
ing” glasses, prisms, and colored lenses and filters are 
effective direct or indirect treatments for learning disabili-
ties. There is no valid evidence that children who partici-
pate in vision therapy are more responsive to educational 
instruction than children who do not participate. (3/11)

LEGALIZATION OF MARIJUANA: POTENTIAL IMPACT 
ON YOUTH
Committee on Substance Abuse and Committee on Adolescence
ABSTRACT. As experts in the health care of children and 
adolescents, pediatricians may be called on to advise leg-
islators concerning the potential impact of changes in the 
legal status of marijuana on adolescents. Parents, too, may 
look to pediatricians for advice as they consider whether 
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to support state-level initiatives that propose to legalize 
the use of marijuana for medical purposes or to decrimi-
nalize possession of small amounts of marijuana. This 
policy statement provides the position of the American 
Academy of Pediatrics on the issue of marijuana legal-
ization, and the accompanying technical report (avail-
able online) reviews what is currently known about the 
relationship between adolescents’ use of marijuana and 
its legal status to better understand how change might 
influence the degree of marijuana use by adolescents in 
the future. (6/04)

LEGALIZATION OF MARIJUANA: POTENTIAL IMPACT 
ON YOUTH (TECHNICAL REPORT)
Committee on Substance Abuse and Committee on Adolescence
ABSTRACT. This technical report provides historical per-
spectives and comparisons of various approaches to the 
legal status of marijuana to aid in forming public policy. 
Information on the impact that decriminalization and 
legalization of marijuana could have on adolescents, in 
addition to concerns surrounding medicinal use of mari-
juana, are also addressed in this report. Recommendations 
are included in the accompanying policy statement. (6/04) 

LEVELS OF NEONATAL CARE
Committee on Fetus and Newborn
ABSTRACT. Provision of risk-appropriate care for new-
born infants and mothers was first proposed in 1976. 
This updated policy statement provides a review of data 
supporting evidence for a tiered provision of care and 
reaffirms the need for uniform, nationally applicable 
definitions and consistent standards of service for public 
health to improve neonatal outcomes. Facilities that pro-
vide hospital care for newborn infants should be classified 
on the basis of functional capabilities, and these facilities 
should be organized within a regionalized system of peri-
natal care. (8/12)

THE LIFELONG EFFECTS OF EARLY CHILDHOOD 
ADVERSITY AND TOXIC STRESS (TECHNICAL REPORT)
Jack P. Shonkoff, MD; Andrew S. Garner, MD, PhD; 

Committee on Psychosocial Aspects of Child and Family 
Health; Committee on Early Childhood, Adoption, and 
Dependent Care; and Section on Developmental and 
Behavioral Pediatrics

ABSTRACT. Advances in fields of inquiry as diverse as 
neuroscience, molecular biology, genomics, developmen-
tal psychology, epidemiology, sociology, and economics 
are catalyzing an important paradigm shift in our under-
standing of health and disease across the lifespan. This 
converging, multidisciplinary science of human develop-
ment has profound implications for our ability to enhance 
the life prospects of children and to strengthen the social 
and economic fabric of society. Drawing on these mul-
tiple streams of investigation, this report presents an eco-
biodevelopmental framework that illustrates how early 
experiences and environmental influences can leave a 
lasting signature on the genetic predispositions that affect 
emerging brain architecture and long-term health. The 
report also examines extensive evidence of the disrup-
tive impacts of toxic stress, offering intriguing insights 
into causal mechanisms that link early adversity to later 

impairments in learning, behavior, and both physical and 
mental well-being. The implications of this framework for 
the practice of medicine, in general, and pediatrics, spe-
cifically, are potentially transformational. They suggest 
that many adult diseases should be viewed as develop-
mental disorders that begin early in life and that persistent 
health disparities associated with poverty, discrimination, 
or maltreatment could be reduced by the alleviation of 
toxic stress in childhood. An ecobiodevelopmental frame-
work also underscores the need for new thinking about 
the focus and boundaries of pediatric practice. It calls 
for pediatricians to serve as both front-line guardians of 
healthy child development and strategically positioned, 
community leaders to inform new science-based strategies 
that build strong foundations for educational achieve-
ment, economic productivity, responsible citizenship, and 
lifelong health. (12/11)

LONG-TERM FOLLOW-UP CARE FOR PEDIATRIC 
CANCER SURVIVORS (CLINICAL REPORT)
Section on Hematology/Oncology (joint with Children’s 

Oncology Group)
ABSTRACT. Progress in therapy has made survival into 
adulthood a reality for most children, adolescents, and 
young adults diagnosed with cancer today. Notably, this 
growing population remains vulnerable to a variety of 
long-term therapy-related sequelae. Systematic ongo-
ing follow-up of these patients, therefore, is important 
for providing for early detection of and intervention for 
potentially serious late-onset complications. In addition, 
health counseling and promotion of healthy lifestyles are 
important aspects of long-term follow-up care to promote 
risk reduction for health problems that commonly pres-
ent during adulthood. Both general and subspecialty 
pediatric health care providers are playing an increas-
ingly important role in the ongoing care of childhood 
cancer survivors, beyond the routine preventive care, 
health supervision, and anticipatory guidance provided 
to all patients. This report is based on the guidelines that 
have been developed by the Children’s Oncology Group 
to facilitate comprehensive long-term follow-up of child-
hood cancer survivors (www.survivorshipguidelines.
org). (3/09, reaffirmed 4/13)

MALE ADOLESCENT SEXUAL AND REPRODUCTIVE 
HEALTH CARE (CLINICAL REPORT)
Arik V. Marcell, MD, MPH; Charles Wibbelsman, MD; 

Warren M. Seigel, MD; and Committee on Adolescence
ABSTRACT. Male adolescents’ sexual and reproductive 
health needs often go unmet in the primary care set-
ting. This report discusses specific issues related to male 
adolescents’ sexual and reproductive health care in the 
context of primary care, including pubertal and sexual 
development, sexual behavior, consequences of sexual 
behavior, and methods of preventing sexually transmitted 
infections (including HIV) and pregnancy. Pediatricians 
are encouraged to address male adolescent sexual and 
reproductive health on a regular basis, including taking 
a sexual history, performing an appropriate examination, 
providing patient-centered and age-appropriate anticipa-
tory guidance, and delivering appropriate vaccinations. 
Pediatricians should provide these services to male ado-

http://www.survivorshipguidelines.org
http://www.survivorshipguidelines.org
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lescent patients in a confidential and culturally appropri-
ate manner, promote healthy sexual relationships and 
responsibility, and involve parents in age-appropriate 
discussions about sexual health with their sons. (11/11)

MALE CIRCUMCISION (TECHNICAL REPORT)
Task Force on Circumcision
ABSTRACT. Male circumcision consists of the surgical 
removal of some, or all, of the foreskin (or prepuce) from 
the penis. It is one of the most common procedures in 
the world. In the United States, the procedure is com-
monly performed during the newborn period. In 2007, 
the American Academy of Pediatrics (AAP) convened a 
multidisciplinary workgroup of AAP members and other 
stakeholders to evaluate the evidence regarding male cir-
cumcision and update the AAP’s 1999 recommendations 
in this area. The Task Force included AAP representa-
tives from specialty areas as well as members of the AAP 
Board of Directors and liaisons representing the American 
Academy of Family Physicians, the American College 
of Obstetricians and Gynecologists, and the Centers for 
Disease Control and Prevention. The Task Force members 
identified selected topics relevant to male circumcision 
and conducted a critical review of peer-reviewed litera-
ture by using the American Heart Association’s template 
for evidence evaluation. 
 Evaluation of current evidence indicates that the health 
benefits of newborn male circumcision outweigh the risks; 
furthermore, the benefits of newborn male circumcision 
justify access to this procedure for families who choose it. 
Specific benefits from male circumcision were identified 
for the prevention of urinary tract infections, acquisi-
tion of HIV, transmission of some sexually transmitted 
infections, and penile cancer. Male circumcision does not 
appear to adversely affect penile sexual function/sen-
sitivity or sexual satisfaction. It is imperative that those 
providing circumcision are adequately trained and that 
both sterile techniques and effective pain management are 
used. Significant acute complications are rare. In general, 
untrained providers who perform circumcisions have 
more complications than well-trained providers who per-
form the procedure, regardless of whether the former are 
physicians, nurses, or traditional religious providers. 
 Parents are entitled to factually correct, nonbiased 
information about circumcision and should receive this 
information from clinicians before conception or early 
in pregnancy, which is when parents typically make cir-
cumcision decisions. Parents should determine what is 
in the best interest of their child. Physicians who counsel 
families about this decision should provide assistance by 
explaining the potential benefits and risks and ensuring 
that parents understand that circumcision is an elective 
procedure. The Task Force strongly recommends the cre-
ation, revision, and enhancement of educational materials 
to assist parents of male infants with the care of circum-
cised and uncircumcised penises. The Task Force also 
strongly recommends the development of educational 
materials for providers to enhance practitioners’ com-
petency in discussing circumcision’s benefits and risks 
with parents. 

 The Task Force made the following recommendations:
•  Evaluation of current evidence indicates that the health 

benefits of newborn male circumcision outweigh the 
risks, and the benefits of newborn male circumcision 
justify access to this procedure for those families who 
choose it. 

•  Parents are entitled to factually correct, nonbiased 
information about circumcision that should be provided 
before conception and early in pregnancy, when parents 
are most likely to be weighing the option of circumci-
sion of a male child. 

•  Physicians counseling families about elective male 
circumcision should assist parents by explaining, in a 
nonbiased manner, the potential benefits and risks and 
by ensuring that they understand the elective nature of 
the procedure. 

•  Parents should weigh the health benefits and risks in 
light of their own religious, cultural, and personal pref-
erences, as the medical benefits alone may not outweigh 
these other considerations for individual families. 

•  Parents of newborn boys should be instructed in the 
care of the penis, regardless of whether the newborn has 
been circumcised or not. 

•  Elective circumcision should be performed only if the 
infant’s condition is stable and healthy.

•  Male circumcision should be performed by trained and 
competent practitioners, by using sterile techniques and 
effective pain management. 

•  Analgesia is safe and effective in reducing the proce-
dural pain associated with newborn circumcision; thus, 
adequate analgesia should be provided whenever new-
born circumcision is performed. 

 —  Nonpharmacologic techniques (eg, positioning, 
sucrose pacifiers) alone are insufficient to prevent 
procedural and postprocedural pain and are not 
recommended as the sole method of analgesia. 
They should be used only as analgesic adjuncts to 
improve infant comfort during circumcision. 

 —  If used, topical creams may cause a higher incidence 
of skin irritation in low birth weight infants, com-
pared with infants of normal weight; penile nerve 
block techniques should therefore be chosen for this 
group of newborns. 

•  Key professional organizations (AAP, the American 
Academy of Family Physicians, the American College of 
Obstetricians and Gynecologists, the American Society 
of Anesthesiologists, the American College of Nurse 
Midwives, and other midlevel clinicians such as nurse 
practitioners) should work collaboratively to: 

 —  Develop standards of trainee proficiency in the per-
formance of anesthetic and procedure techniques, 
including suturing;

 —  Teach the procedure and analgesic techniques dur-
ing postgraduate training programs;

 —  Develop educational materials for clinicians to 
enhance their own competency in discussing the 
benefits and risks of circumcision with parents; 

 —  Offer educational materials to assist parents of male 
infants with the care of both circumcised and uncir-
cumcised penises.
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•  The preventive and public health benefits associated 
with newborn male circumcision warrant third-party 
reimbursement of the procedure. 

 The American College of Obstetricians and Gynecologists 
has endorsed this technical report. (8/12)

MALTREATMENT OF CHILDREN WITH DISABILITIES 
(CLINICAL REPORT)
Roberta A. Hibbard, MD; Larry W. Desch, MD; Committee 

on Child Abuse and Neglect; and Council on Children 
With Disabilities

ABSTRACT. Widespread efforts are being made to 
increase awareness and provide education to pediatri-
cians regarding risk factors of child abuse and neglect. The 
purpose of this clinical report is to ensure that children 
with disabilities are recognized as a population that is 
also at risk of maltreatment. Some conditions related to a 
disability can be confused with maltreatment. The need 
for early recognition and intervention of child abuse and 
neglect in this population, as well as the ways that a medi-
cal home can facilitate the prevention and early detection 
of child maltreatment, are the subject of this report. (5/07, 
reaffirmed 1/11)

MANAGEMENT OF CHILDREN  
WITH AUTISM SPECTRUM 
DISORDERS (CLINICAL 
REPORT)
Scott M. Myers, MD; Chris Plauché Johnson, MD, MEd; and 

Council on Children With Disabilities
ABSTRACT. Pediatricians have an important role not only 
in early recognition and evaluation of autism spectrum 
disorders but also in chronic management of these dis-
orders. The primary goals of treatment are to maximize 
the child’s ultimate functional independence and quality 
of life by minimizing the core autism spectrum disorder 
features, facilitating development and learning, promot-
ing socialization, reducing maladaptive behaviors, and 
educating and supporting families. To assist pediatri-
cians in educating families and guiding them toward 
empirically supported interventions for their children, this 
report reviews the educational strategies and associated 
therapies that are the primary treatments for children with 
autism spectrum disorders. Optimization of health care 
is likely to have a positive effect on habilitative progress, 
functional outcome, and quality of life; therefore, impor-
tant issues, such as management of associated medical 
problems, pharmacologic and nonpharmacologic inter-
vention for challenging behaviors or coexisting mental 
health conditions, and use of complementary and alterna-
tive medical treatments, are also addressed. (11/07, reaf-
firmed 9/10)

MANAGEMENT OF FOOD ALLERGY IN THE SCHOOL 
SETTING (CLINICAL REPORT)
Scott H. Sicherer, MD; Todd Mahr, MD; and Section on 

Allergy and Immunology
ABSTRACT. Food allergy is estimated to affect approxi-
mately 1 in 25 school-aged children and is the most 
common trigger of anaphylaxis in this age group. School 
food-allergy management requires strategies to reduce the 
risk of ingestion of the allergen as well as procedures to 

recognize and treat allergic reactions and anaphylaxis. The 
role of the pediatrician or pediatric health care provider 
may include diagnosing and documenting a potentially 
life-threatening food allergy, prescribing self-injectable 
epinephrine, helping the child learn how to store and use 
the medication in a responsible manner, educating the 
parents of their responsibility to implement prevention 
strategies within and outside the home environment, and 
working with families, schools, and students in develop-
ing written plans to reduce the risk of anaphylaxis and to 
implement emergency treatment in the event of a reaction. 
This clinical report highlights the role of the pediatrician 
and pediatric health care provider in managing students 
with food allergies. (11/10)

MANAGEMENT OF NEONATES WITH SUSPECTED 
OR PROVEN EARLY-ONSET BACTERIAL SEPSIS 
(CLINICAL REPORT)
Richard A. Polin, MD, and Committee on Fetus and Newborn
ABSTRACT. With improved obstetrical management and 
evidence-based use of intrapartum antimicrobial therapy, 
early-onset neonatal sepsis is becoming less frequent. 
However, early-onset sepsis remains one of the most com-
mon causes of neonatal morbidity and mortality in the 
preterm population. The identification of neonates at risk 
for early-onset sepsis is frequently based on a constella-
tion of perinatal risk factors that are neither sensitive nor 
specific. Furthermore, diagnostic tests for neonatal sepsis 
have a poor positive predictive accuracy. As a result, clini-
cians often treat well-appearing infants for extended peri-
ods of time, even when bacterial cultures are negative. The 
optimal treatment of infants with suspected early-onset 
sepsis is broad-spectrum antimicrobial agents (ampicil-
lin and an aminoglycoside). Once a pathogen is identi-
fied, antimicrobial therapy should be narrowed (unless 
synergism is needed). Recent data suggest an association 
between prolonged empirical treatment of preterm infants 
(≥5 days) with broad-spectrum antibiotics and higher risks 
of late onset sepsis, necrotizing enterocolitis, and mortal-
ity. To reduce these risks, antimicrobial therapy should be 
discontinued at 48 hours in clinical situations in which the 
probability of sepsis is low. The purpose of this clinical 
report is to provide a practical and, when possible, evi-
dence-based approach to the management of infants with 
suspected or proven early-onset sepsis. (4/12)

MANAGEMENT OF PEDIATRIC TRAUMA
Section on Orthopaedics, Committee on Pediatric Emergency 

Medicine, Section on Critical Care, Section on Surgery, 
and Section on Transport Medicine (joint with Pediatric 
Orthopaedic Society of North America)

ABSTRACT. Injury is the number 1 killer of children in 
the United States. In 2004, injury accounted for 59.5% of 
all deaths in children younger than 18 years. The finan-
cial burden to society of children who survive childhood 
injury with disability continues to be enormous. The entire 
process of managing childhood injury is complex and 
varies by region. Only the comprehensive cooperation of 
a broadly diverse group of people will have a significant 
effect on improving the care and outcome of injured chil-
dren. (4/08, reaffirmed 4/13)
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MANAGEMENT OF TYPE 2  
DIABETES MELLITUS IN  
CHILDREN AND  
ADOLESCENTS (TECHNICAL REPORT) 
Shelley C. Springer, MD, MBA, MSc, JD; Janet Silverstein, 

MD; Kenneth Copeland, MD; Kelly R. Moore, MD; Greg 
E. Prazar, MD; Terry Raymer, MD, CDE; Richard N. 
Shiffman, MD; Vidhu V. Thaker, MD; Meaghan Anderson, 
MS, RD, LD, CDE; Stephen J. Spann, MD, MBA; and 
Susan K. Flinn, MA

ABSTRACT. Objective. Over the last 3 decades, the preva-
lence of childhood obesity has increased dramatically in 
North America, ushering in a variety of health problems, 
including type 2 diabetes mellitus (T2DM), which pre-
viously was not typically seen until much later in life. 
This technical report describes, in detail, the procedures 
undertaken to develop the recommendations given in the 
accompanying clinical practice guideline, “Management 
of Type 2 Diabetes Mellitus in Children and Adolescents,” 
and provides in-depth information about the rationale for 
the recommendations and the studies used to make the 
clinical practice guideline’s recommendations.
 Methods. A primary literature search was conducted 
relating to the treatment of T2DM in children and adoles-
cents, and a secondary literature search was conducted 
relating to the screening and treatment of T2DM’s comor-
bidities in children and adolescents. Inclusion criteria were 
prospectively and unanimously agreed on by members of 
the committee. An article was eligible for inclusion if it 
addressed treatment (primary search) or 1 of 4 comorbidi-
ties (secondary search) of T2DM, was published in 1990 
or later, was written in English, and included an abstract. 
Only primary research inquiries were considered; review 
articles were considered if they included primary data 
or opinion. The research population had to constitute 
children and/or adolescents with an existing diagnosis of 
T2DM; studies of adult patients were considered if at least 
10% of the study population was younger than 35 years. 
All retrieved titles, abstracts, and articles were reviewed 
by the consulting epidemiologist.
 Results. Thousands of articles were retrieved and consid-
ered in both searches on the basis of the aforementioned 
criteria. From those, in the primary search, 199 abstracts 
were identified for possible inclusion, 58 of which were 
retained for systematic review. Five of these studies were 
classified as grade A studies, 1 as grade B, 20 as grade C, 
and 32 as grade D. Articles regarding treatment of T2DM 
selected for inclusion were divided into 4 major subcat-
egories on the basis of type of treatment being discussed: 
(1) medical treatments (32 studies); (2) nonmedical treat-
ments (9 studies); (3) provider behaviors (8 studies); and 
(4) social issues (9 studies). From the secondary search, 
an additional 336 abstracts relating to comorbidities were 
identified for possible inclusion, of which 26 were retained 
for systematic review. These articles included the follow-
ing: 1 systematic review of literature regarding comorbidi-
ties of T2DM in adolescents; 5 expert opinions presenting 
global recommendations not based on evidence; 5 cohort 
studies reporting natural history of disease and comor-
bidities; 3 with specific attention to comorbidity patterns 
in specific ethnic groups (case-control, cohort, and clinical 
report using adult literature); 3 reporting an association 

between microalbuminuria and retinopathy (2 case-con-
trol, 1 cohort); 3 reporting the prevalence of nephropathy 
(cohort); 1 reporting peripheral vascular disease (case 
series); 2 discussing retinopathy (1 case-control, 1 position 
statement); and 3 addressing hyperlipidemia (American 
Heart Association position statement on cardiovascular 
risks; American Diabetes Association consensus state-
ment; case series). A breakdown of grade of recommenda-
tion shows no grade A studies, 10 grade B studies, 6 grade 
C studies, and 10 grade D studies. With regard to screen-
ing and treatment recommendations for comorbidities, 
data in children are scarce, and the available literature is 
conflicting. Therapeutic recommendations for hyperten-
sion, dyslipidemia, retinopathy, microalbuminuria, and 
depression were summarized from expert guideline docu-
ments and are presented in detail in the guideline. The 
references are provided, but the committee did not inde-
pendently assess the supporting evidence. Screening tools 
are provided in the Supplemental Information. (1/13)
 See full text on page 97.

MARIJUANA: A CONTINUING CONCERN FOR 
PEDIATRICIANS 
Committee on Substance Abuse
ABSTRACT. Marijuana, the common name for products 
derived from the plant Cannabis sativa, is the most com-
mon illicit drug used by children and adolescents in the 
United States. Despite growing concerns by the medical 
profession about the physical and psychological effects of 
its active ingredient, Æ-9-tetrahydrocannabinol, survey 
data continue to show that increasing numbers of young 
people are using the drug as they become less concerned 
about its dangers. (10/99, reaffirmed 4/03)

MATERNAL-FETAL INTERVENTION AND FETAL CARE 
CENTERS (CLINICAL REPORT)
Committee on Bioethics (joint with American College of 

Obstetricians and Gynecologists Committee on Ethics)
ABSTRACT. The past 2 decades have yielded profound 
advances in the fields of prenatal diagnosis and fetal 
intervention. Although fetal interventions are driven by a 
beneficence-based motivation to improve fetal and neona-
tal outcomes, advancement in fetal therapies raises ethical 
issues surrounding maternal autonomy and decision-
making, concepts of innovation versus research, and orga-
nizational aspects within institutions in the development 
of fetal care centers. To safeguard the interests of both 
the pregnant woman and the fetus, the American College 
of Obstetricians and Gynecologists and the American 
Academy of Pediatrics make recommendations regarding 
informed consent, the role of research subject advocates 
and other independent advocates, the availability of sup-
port services, the multidisciplinary nature of fetal inter-
vention teams, the oversight of centers, and the need to 
accumulate maternal and fetal outcome data. (7/11)

MATERNAL PHENYLKETONURIA
Committee on Genetics
ABSTRACT. Elevated maternal phenylalanine concentra-
tions during pregnancy are teratogenic and may result 
in growth retardation, microcephaly, significant devel-
opmental delays, and birth defects in the offspring of 



POLICY TITLES AND ABSTRACTS 1049

women with poorly controlled phenylketonuria during 
pregnancy. Women of childbearing age with all forms 
of phenylketonuria, including mild variants such as 
mild hyperphenylalaninemia, should receive counsel-
ing concerning their risks for adverse fetal effects, opti-
mally before conceiving. The best outcomes occur when 
strict control of maternal phenylalanine concentration is 
achieved before conception and continued throughout 
pregnancy. Included are brief descriptions of novel treat-
ments for phenylketonuria. (8/08, reaffirmed 1/13)

MEDIA EDUCATION
Committee on Communications and Media
ABSTRACT. The American Academy of Pediatrics recog-
nizes that exposure to mass media (eg, television, movies, 
video and computer games, the Internet, music lyrics 
and videos, newspapers, magazines, books, advertising) 
presents health risks for children and adolescents but can 
provide benefits as well. Media education has the poten-
tial to reduce the harmful effects of media and accentuate 
the positive effects. By understanding and supporting 
media education, pediatricians can play an important 
role in reducing harmful effects of media on children and 
adolescents. (9/10)

MEDIA USE BY CHILDREN YOUNGER THAN 2 YEARS
Council on Communications and Media
ABSTRACT. In 1999, the American Academy of Pediatrics 
(AAP) issued a policy statement addressing media use in 
children. The purpose of that statement was to educate 
parents about the effects that media—both the amount 
and the content—may have on children. In one part of 
that statement, the AAP recommended that “pediatri-
cians should urge parents to avoid television viewing 
for children under the age of two years.” The wording 
of the policy specifically discouraged media use in this 
age group, although it is frequently misquoted by media 
outlets as no media exposure in this age group. The AAP 
believed that there were significantly more potential nega-
tive effects of media than positive ones for this age group 
and, thus, advised families to thoughtfully consider media 
use for infants. This policy statement reaffirms the 1999 
statement with respect to media use in infants and chil-
dren younger than 2 years and provides updated research 
findings to support it. This statement addresses (1) the 
lack of evidence supporting educational or developmental 
benefits for media use by children younger than 2 years, 
(2) the potential adverse health and developmental effects 
of media use by children younger than 2 years, and (3) 
adverse effects of parental media use (background media) 
on children younger than 2 years. (10/11)

MEDIA VIOLENCE
Council on Communications and Media
ABSTRACT. Exposure to violence in media, including 
television, movies, music, and video games, represents a 
significant risk to the health of children and adolescents. 
Extensive research evidence indicates that media vio-
lence can contribute to aggressive behavior, desensitiza-
tion to violence, nightmares, and fear of being harmed. 
Pediatricians should assess their patients’ level of media 
exposure and intervene on media-related health risks. 

Pediatricians and other child health care providers can 
advocate for a safer media environment for children by 
encouraging media literacy, more thoughtful and proac-
tive use of media by children and their parents, more 
responsible portrayal of violence by media producers, and 
more useful and effective media ratings. Office counseling 
has been shown to be effective. (10/09)

MEDICAID POLICY STATEMENT
Committee on Child Health Financing
ABSTRACT. Medicaid insures 39% of the children in the 
United States. This revision of the 2005 Medicaid Policy 
Statement of the American Academy of Pediatrics reflects 
opportunities for changes in state Medicaid programs 
resulting from the 2010 Patient Protection and Affordable 
Care Act as upheld in 2012 by the Supreme Court. Policy 
recommendations focus on the areas of benefit coverage, 
financing and payment, eligibility, outreach and enroll-
ment, managed care, and quality improvement. (4/13)
 See full text on page 721.

MEDICAL CONCERNS IN THE FEMALE ATHLETE 
Committee on Sports Medicine and Fitness
ABSTRACT. Female children and adolescents who parti-
c ipate regularly in sports may develop certain medical 
 conditions, including disordered eating, menstrual dys-
func tion, and decreased bone mineral density. The pedia-
trician can play an important role in monitoring the health 
of young female athletes. This revised policy statement 
provides updated and expanded information for pediatri-
cians on these health concerns as well as recommenda-
tions for evaluation, treatment, and ongoing assessments 
of female athletes. (9/00, reaffirmed 5/05, 5/08)

MEDICAL CONDITIONS AFFECTING SPORTS 
PARTICIPATION (CLINICAL REPORT)
Stephen G. Rice, MD, PhD, MPH, and Council on Sports 

Medicine and Fitness
ABSTRACT. Children and adolescents with medical con-
ditions present special issues with respect to participation 
in athletic activities. The pediatrician can play an impor-
tant role in determining whether a child with a health con-
dition should participate in certain sports by assessing the 
child’s health status, suggesting appropriate equipment or 
modifications of sports to decrease the risk of injury, and 
educating the athlete, parent(s) or guardian, and coach 
regarding the risks of injury as they relate to the child’s 
condition. This report updates a previous policy state-
ment and provides information for pediatricians on sports 
participation for children and adolescents with medical 
conditions. (4/08, reaffirmed 5/11)

MEDICAL EMERGENCIES OCCURRING AT SCHOOL
Council on School Health
ABSTRACT. Children and adults might experience medi-
cal emergency situations because of injuries, complica-
tions of chronic health conditions, or unexpected major 
illnesses that occur in schools. In February 2001, the 
American Academy of Pediatrics issued a policy state-
ment titled “Guidelines for Emergency Medical Care in 
Schools” (available at: http://aappolicy.aappublications.
org/cgi/content/full/pediatrics;107/2/435). Since the 

http://aappolicy.aappublications
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release of that statement, the spectrum of potential indi-
vidual student emergencies has changed significantly. The 
increase in the number of children with special health care 
needs and chronic medical conditions attending schools 
and the challenges associated with ensuring that schools 
have access to on-site licensed health care professionals 
on an ongoing basis have added to increasing the risks 
of medical emergencies in schools. The goal of this state-
ment is to increase pediatricians’ awareness of schools’ 
roles in preparing for individual student emergencies and 
to provide recommendations for primary care and school 
physicians on how to assist and support school personnel. 
(10/08, reaffirmed 9/11)

THE MEDICAL HOME
Medical Home Initiatives for Children With Special Needs 

Project Advisory Committee (7/02, reaffirmed 5/08)

MEDICAL STAFF APPOINTMENT AND DELINEATION 
OF PEDIATRIC PRIVILEGES IN HOSPITALS 
(CLINICAL REPORT)
Daniel A. Rauch, MD; Committee on Hospital Care; and 

Section on Hospital Medicine
ABSTRACT. The review and verification of credentials 
and the granting of clinical privileges are required of 
every hospital to ensure that members of the medical 
staff are competent and qualified to provide specified 
levels of patient care. The credentialing process involves 
the following: (1) assessment of the professional and per-
sonal background of each practitioner seeking privileges; 
(2) assignment of privileges appropriate for the clinician’s 
training and experience; (3) ongoing monitoring of the pro-
fessional activities of each staff member; and (4) periodic 
reappointment to the medical staff on the basis of objec-
tively measured performance. We examine the essential 
elements of a credentials review for initial and renewed 
medical staff appointments along with suggested criteria 
for the delineation of clinical privileges. Sample forms for 
the delineation of privileges can be found on the American 
Academy of Pediatrics Committee on Hospital Care Web 
site (http://www.aap.org/visit/cmte19.htm). Because of 
differences among individual hospitals, no 1 method for 
credentialing is universally applicable. The medical staff 
of each hospital must, therefore, establish its own process 
based on the general principles reviewed in this report. 
The issues of medical staff membership and credentialing 
have become very complex, and institutions and medical 
staffs are vulnerable to legal action. Consequently, it is 
advisable for hospitals and medical staffs to obtain expert 
legal advice when medical staff bylaws are constructed or 
revised. (3/12)

MENINGOCOCCAL CONJUGATE VACCINES POLICY 
UPDATE: BOOSTER DOSE RECOMMENDATIONS
Committee on Infectious Diseases
ABSTRACT. The Advisory Committee on Immunization 
Practices of the Centers for Disease Control and Prevention 
and the American Academy of Pediatrics approved 
updated recommendations for the use of quadravalent 
(serogroups A, C, W-135, and Y) meningococcal conjugate 
vaccines (Menactra [Sanofi Pasteur, Swiftwater, PA] and 
Menveo [Novartis, Basel, Switzerland]) in adolescents and 

in people at persistent high risk of meningococcal disease. 
The recommendations supplement previous Advisory 
Committee on Immunization Practices and American 
Academy of Pediatrics recommendations for meningococ-
cal vaccinations. Data were reviewed pertaining to immu-
nogenicity in high-risk groups, bactericidal antibody 
persistence after immunization, current epidemiology of 
meningococcal disease, meningococcal conjugate vaccine 
effectiveness, and cost-effectiveness of different strategies 
for vaccination of adolescents. This review prompted the 
following recommendations: (1) adolescents should be 
routinely immunized at 11 through 12 years of age and 
given a booster dose at 16 years of age; (2) adolescents 
who received their first dose at age 13 through 15 years 
should receive a booster at age 16 through 18 years or up 
to 5 years after their first dose; (3) adolescents who receive 
their first dose of meningococcal conjugate vaccine at or 
after 16 years of age do not need a booster dose; (4) a 2-dose 
primary series should be administered 2 months apart for 
those who are at increased risk of invasive meningococ-
cal disease because of persistent complement component 
(eg, C5–C9, properdin, factor H, or factor D) deficiency (9 
months through 54 years of age) or functional or anatomic 
asplenia (2–54 years of age) and for adolescents with HIV 
infection; and (5) a booster dose should be given 3 years 
after the primary series if the primary 2-dose series was 
given from 2 through 6 years of age and every 5 years for 
persons whose 2-dose primary series or booster dose was 
given at 7 years of age or older who are at risk of invasive 
meningococcal disease because of persistent component 
(eg, C5–C9, properdin, factor H, or factor D) deficiency or 
functional or anatomic asplenia. (11/11)

MENSTRUATION IN GIRLS AND ADOLESCENTS:  
USING THE MENSTRUAL CYCLE AS A VITAL SIGN 
(CLINICAL REPORT)
Committee on Adolescence (joint with American College 

of Obstetricians and Gynecologists Committee on 
Adolescent Health Care)

ABSTRACT. Young patients and their parents often are 
unsure about what represents normal menstrual patterns, 
and clinicians also may be unsure about normal ranges for 
menstrual cycle length and amount and duration of flow 
through adolescence. It is important to be able to educate 
young patients and their parents regarding what to expect 
of a first period and about the range for normal cycle 
length of subsequent menses. It is equally important for 
clinicians to have an understanding of bleeding patterns in 
girls and adolescents, the ability to differentiate between 
normal and abnormal menstruation, and the skill to know 
how to evaluate young patients’ conditions appropriately. 
Using the menstrual cycle as an additional vital sign adds 
a powerful tool to the assessment of normal development 
and the exclusion of pathological conditions. (11/06)

MINORS AS LIVING SOLID-ORGAN DONORS 
(CLINICAL REPORT)
Lainie Friedman Ross, MD, PhD; J. Richard Thistlethwaite Jr, 

MD, PhD; and Committee on Bioethics
ABSTRACT. In the past half-century, solid-organ trans-
plantation has become standard treatment for a variety 
of diseases in children and adults. The major limitation 

http://www.aap.org/visit/cmte19.htm
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for all transplantation is the availability of donors, and 
the gap between demand and supply continues to grow 
despite the increase in living donors. Although rare, 
children do serve as living donors, and these donations 
raise serious ethical issues. This clinical report includes a 
discussion of the ethical considerations regarding minors 
serving as living donors, using the traditional benefit/
burden calculus from the perspectives of both the donor 
and the recipient. The report also includes an examination 
of the circumstances under which a minor may morally 
participate as a living donor, how to minimize risks, and 
what the informed-consent process should entail. The 
American Academy of Pediatrics holds that minors can 
morally serve as living organ donors but only in excep-
tional circumstances when specific criteria are fulfilled. 
(8/08, reaffirmed 5/11)

MODEL CONTRACTUAL LANGUAGE FOR MEDICAL 
NECESSITY FOR CHILDREN
Committee on Child Health Financing
ABSTRACT. The term “medical necessity” is used by 
Medicare and Medicaid and in insurance contracts to 
refer to medical services that are generally recognized as 
appropriate for the diagnosis, prevention, or treatment of 
disease and injury. There is no consensus on how to define 
and apply the term and the accompanying rules and regu-
lations, and as a result there has been substantial variation 
in medical-necessity definitions and interpretations. With 
this policy statement, the American Academy of Pediatrics 
hopes to encourage insurers to adopt more consistent 
medical-necessity definitions that take into account the 
needs of children. (7/05, reaffirmed 10/11) 

MOLECULAR GENETIC TESTING IN PEDIATRIC 
PRACTICE: A SUBJECT REVIEW (CLINICAL REPORT)
Committee on Genetics
ABSTRACT. Although many types of diagnostic and 
carrier testing for genetic disorders have been available 
for decades, the use of molecular methods is a relatively 
recent phenomenon. Such testing has expanded the range 
of disorders that can be diagnosed and has enhanced 
the ability of clinicians to provide accurate prognostic 
information and institute appropriate health supervision 
mea sures. However, the proper application of these tests 
may be difficult because of their scientific complexity and 
the potential for negative, sometimes unexpected, conse-
quences for many patients. The purposes of this subject 
review are to provide background information on molecu-
lar genetic tests, to describe specific testing modalities, 
and to discuss some of the benefits and risks specific to 
the pediatric population. It is likely that pediatricians will 
use these testing methods increasingly for their patients 
and will need to evaluate critically their diagnostic and 
prognostic  implications. (12/00, reaffirmed 5/07)

MOTOR DELAYS: EARLY IDENTIFICATION AND 
EVALUATION (CLINICAL REPORT)
Garey H. Noritz, MD; Nancy A. Murphy, MD; and 

Neuromotor Screening Expert Panel
ABSTRACT. Pediatricians often encounter children with 
delays of motor development in their clinical practices. 
Earlier identification of motor delays allows for timely 

referral for developmental interventions as well as diag-
nostic evaluations and treatment planning. A multidis-
ciplinary expert panel developed an algorithm for the 
surveillance and screening of children for motor delays 
within the medical home, offering guidance for the initial 
workup and referral of the child with possible delays 
in motor development. Highlights of this clinical report 
include suggestions for formal developmental screen-
ing at the 9-, 18-, 30-, and 48-month well-child visits; 
approaches to the neurologic examination, with emphasis 
on the assessment of muscle tone; and initial diagnostic 
approaches for medical home providers. Use of diagnostic 
tests to evaluate children with motor delays are described, 
including brain MRI for children with high muscle tone, 
and measuring serum creatine kinase concentration of 
those with decreased muscle tone. The importance of 
pursuing diagnostic tests while concurrently referring 
patients to early intervention programs is emphasized. 
(5/13)
 See full text on page 733.

NEONATAL DRUG WITHDRAWAL (CLINICAL REPORT)
Mark L. Hudak, MD; Rosemarie C. Tan, MD, PhD; 

Committee on Drugs; and Committee on Fetus 
and Newborn

ABSTRACT. Maternal use of certain drugs during preg-
nancy can result in transient neonatal signs consistent 
with withdrawal or acute toxicity or cause sustained signs 
consistent with a lasting drug effect. In addition, hospital-
ized infants who are treated with opioids or benzodiaz-
epines to provide analgesia or sedation may be at risk for 
manifesting signs of withdrawal. This statement updates 
information about the clinical presentation of infants 
exposed to intrauterine drugs and the therapeutic options 
for treatment of withdrawal and is expanded to include 
evidence-based approaches to the management of the 
hospitalized infant who requires weaning from analgesics 
or sedatives. (1/12)

THE NEW MORBIDITY REVISITED: A RENEWED 
COMMITMENT TO THE PSYCHOSOCIAL ASPECTS OF 
PEDIATRIC CARE 
Committee on Psychosocial Aspects of Child and Family 

Health 
ABSTRACT. In 1993, the American Academy of Pediatrics 
adopted the policy statement “The Pediatrician and the 
‘New Morbidity.’” Since then, social difficulties, behav-
ioral problems, and developmental difficulties have 
become a main part of the scope of pediatric practice, and 
recognition of the importance of these areas has increased. 
This statement reaffirms the Academy’s commitment to 
prevention, early detection, and management of behav-
ioral, developmental, and social problems as a focus in 
pediatric practice. (11/01)
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NEWBORN SCREENING  
EXPANDS: RECOMMENDA-  
TIONS FOR PEDIATRICIANS  
AND MEDICAL HOMES—IMPLICATIONS FOR THE 
SYSTEM (CLINICAL REPORT) 
Newborn Screening Authoring Committee
ABSTRACT. Advances in newborn screening technology, 
coupled with recent advances in the diagnosis and treat-
ment of rare but serious congenital conditions that affect 
newborn infants, provide increased opportunities for 
positively affecting the lives of children and their families. 
These advantages also pose new challenges to primary 
care pediatricians, both educationally and in response to 
the management of affected infants. Primary care pediatri-
cians require immediate access to clinical and diagnostic 
information and guidance and have a proactive role to play 
in supporting the performance of the newborn screening 
system. Primary care pediatricians must develop office 
policies and procedures to ensure that newborn screening 
is conducted and that results are transmitted to them in 
a timely fashion; they must also develop strategies to use 
should these systems fail. In addition, collaboration with 
local, state, and national partners is essential for promot-
ing actions and policies that will optimize the function of 
the newborn screening systems and ensure that families 
receive the full benefit of them. (1/08)

NEWBORN SCREENING FACT SHEETS, INTRODUCTION 
TO THE (TECHNICAL REPORT) 
Celia I. Kaye, MD, PhD, and Committee on Genetics
ABSTRACT. Newborn screening fact sheets were last 
revised in 1996 by the Committee on Genetics of the 
American Academy of Pediatrics. These fact sheets have 
been revised again because of advances in the field, 
including technologic innovations such as tandem mass 
spectrometry, as well as greater appreciation of ethical 
issues such as informed consent. The fact sheets provide 
information to assist pediatricians and other professionals 
who care for children in performing their essential role 
within the newborn screening public health system. The 
newborn screening system consists of 5 parts: (1) new-
born testing; (2) follow-up of abnormal screening results 
to facilitate timely diagnostic testing and management; 
(3) diagnostic testing; (4) disease management, which 
requires coordination with the medical home and genetic 
counseling; and (5) continuous evaluation and improve-
ment of the newborn screening system. The following dis-
orders are reviewed in the newborn screening fact sheets 
(which are available at www.pediatrics.org/cgi/content/
full/118/3/e934): biotinidase deficiency, congenital adre-
nal hyperplasia, congenital hearing loss, congenital hypo-
thyroidism, cystic fibrosis, galactosemia, homocystinuria, 
maple syrup urine disease, medium-chain acyl-coenzyme 
A dehydrogenase deficiency, phenylketonuria, sickle cell 
disease and other hemoglobinopathies, and tyrosinemia. 
(9/06, reaffirmed 1/11)

NEWBORN SCREENING FACT SHEETS  
(TECHNICAL REPORT) 
Celia I. Kaye, MD, PhD, and Committee on Genetics
ABSTRACT. Newborn screening fact sheets were last 
revised in 1996 by the American Academy of Pediatrics 
Committee on Genetics. This revision was prompted 

by advances in the field since 1996, including techno-
logic innovations, as well as greater appreciation of 
ethical issues such as those surrounding informed con-
sent. The following disorders are discussed in this revi-
sion of the newborn screening fact sheets: biotinidase 
deficiency, congenital adrenal hyperplasia, congenital 
hearing loss, congenital hypothyroidism, cystic fibrosis, 
galactosemia, homocystinuria, maple syrup urine dis-
ease, medium-chain acyl-coenzyme A dehydrogenase 
deficiency, phenylketonuria, sickle cell disease and other 
hemoglobinopathies, and tyrosinemia. A series of topics 
related to newborn screening is discussed in a compan-
ion publication to this electronic publication of the fact 
sheets (available at: www.pediatrics.org/cgi/content/
full/118/3/1304). These topics are newborn screening as 
a public health system; factors contributing to the need for 
review of the newborn screening system; informed con-
sent; tandem mass spectrometry; DNA analysis in new-
born screening; status of newborn screening in the United 
States; and the effect of sample timing, preterm birth, diet, 
transfusion, and total parenteral nutrition on newborn 
screening results. (9/06, reaffirmed 1/11)

NONDISCRIMINATION IN PEDIATRIC HEALTH CARE
Committee on Pediatric Workforce
ABSTRACT. This policy statement is a revision of a 2001 
statement and articulates the positions of the American 
Academy of Pediatrics on nondiscrimination in pediatric 
health care. It addresses both pediatricians who provide 
health care and the infants, children, adolescents, and 
young adults whom they serve. (10/07, reaffirmed 6/11)

NONINITIATION OR WITHDRAWAL OF INTENSIVE 
CARE FOR HIGH-RISK NEWBORNS
Committee on Fetus and Newborn
ABSTRACT. Advances in medical technology have led to 
dilemmas in initiation and withdrawal of intensive care of 
newborn infants with a very poor prognosis. Physicians 
and parents together must make difficult decisions guided 
by their understanding of the child’s best interest. The 
foundation for these decisions consists of several key ele-
ments: (1) direct and open communication between the 
health care team and the parents of the child with regard 
to the medical status, prognosis, and treatment options; 
(2)  inclusion of the parents as active participants in the 
decision process; (3) continuation of comfort care even 
when intensive care is not being provided; and (4) treat-
ment decisions that are guided primarily by the best inter-
est of the child. (2/07, reaffirmed 5/10)

NONTHERAPEUTIC USE OF ANTIMICROBIAL AGENTS 
IN ANIMAL AGRICULTURE: IMPLICATIONS FOR 
PEDIATRICS (TECHNICAL REPORT)
Committee on Environmental Health and Committee on 

Infectious Diseases
ABSTRACT. Antimicrobial resistance is widespread. 
Overuse or misuse of antimicrobial agents in veterinary 
and human medicine is responsible for increasing the 
crisis of resistance to antimicrobial agents. The American 
Academy of Pediatrics, in conjunction with the US Public 
Health Service, has begun to address this problem by dis-
seminating policies on the judicious use of antimicrobial 

http://www.pediatrics.org/cgi/content/
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agents in humans. Between 40% and 80% of the antimi-
crobial agents used in the United States each year are 
used in food animals; many are identical or very similar 
to drugs used in humans. Most of this use involves the 
addition of low doses of antimicrobial agents to the feed 
of healthy animals over prolonged periods to promote 
growth and increase feed efficiency or at a range of doses 
to prevent disease. These nontherapeutic uses contribute 
to resistance and create health dangers for humans. This 
report will describe how antimicrobial agents are used in 
animal agriculture and review the mechanisms by which 
such uses contribute to resistance in human pathogens. 
Although therapeutic use of antimicrobial agents in agri-
culture clearly contributes to the development of resis-
tance, this report will concentrate on nontherapeutic uses 
in healthy animals. (9/04, reaffirmed 10/08, 4/13) 

OFFICE-BASED CARE FOR LESBIAN, GAY, BISEXUAL, 
TRANSGENDER, AND QUESTIONING YOUTH
Committee on Adolescence
ABSTRACT. The American Academy of Pediatrics issued 
its last statement on homosexuality and adolescents in 
2004. Although most lesbian, gay, bisexual, transgender, 
and questioning (LGBTQ) youth are quite resilient and 
emerge from adolescence as healthy adults, the effects of 
homophobia and heterosexism can contribute to health 
disparities in mental health with higher rates of depres-
sion and suicidal ideation, higher rates of substance 
abuse, and more sexually transmitted and HIV infections. 
Pediatricians should have offices that are teen-friendly and 
welcoming to sexual minority youth. Obtaining a compre-
hensive, confidential, developmentally appropriate ado-
lescent psychosocial history allows for the discovery of 
strengths and assets as well as risks. Referrals for mental 
health or substance abuse may be warranted. Sexually 
active LGBTQ youth should have sexually transmitted 
infection/HIV testing according to recommendations of 
the Sexually Transmitted Diseases Treatment Guidelines 
of the Centers for Disease Control and Prevention based 
on sexual behaviors. With appropriate assistance and care, 
sexual minority youth should live healthy, productive 
lives while transitioning through adolescence and young 
adulthood. (6/13)
 See full text on page 747.

OFFICE-BASED CARE FOR LESBIAN, GAY, BISEXUAL, 
TRANSGENDER, AND QUESTIONING YOUTH 
(TECHNICAL REPORT)
David A. Levine, MD, and Committee on Adolescence
ABSTRACT. The American Academy of Pediatrics issued 
its last statement on homosexuality and adolescents in 
2004.This technical report reflects the rapidly expanding 
medical and psychosocial literature about sexual minor-
ity youth. Pediatricians should be aware that some youth 
in their care may have concerns or questions about their 
sexual orientation or that of siblings, friends, parents, 
relatives, or others and should provide factual, cur-
rent, nonjudgmental information in a confidential man-
ner. Although most lesbian, gay, bisexual, transgender, 
and questioning (LGBTQ) youth are quite resilient and 
emerge from adolescence as healthy adults, the effects of 
homophobia and heterosexism can contribute to increased 

mental health issues for sexual minority youth. LGBTQ 
and MSM/WSW (men having sex with men and women 
having sex with women) adolescents, in comparison with 
heterosexual adolescents, have higher rates of depression 
and suicidal ideation, higher rates of substance abuse, and 
more risky sexual behaviors. Obtaining a comprehensive, 
confidential, developmentally appropriate adolescent 
psychosocial history allows for the discovery of strengths 
and assets as well as risks. Pediatricians should have 
offices that are teen-friendly and welcoming to sexual 
minority youth. This includes having supportive, engag-
ing office staff members who ensure that there are no bar-
riers to care. For transgender youth, pediatricians should 
provide the opportunity to acknowledge and affirm their 
feelings of gender dysphoria and desires to transition to 
the opposite gender. Referral of transgender youth to a 
qualified mental health professional is critical to assist 
with the dysphoria, to educate them, and to assess their 
readiness for transition. With appropriate assistance and 
care, sexual minority youth should live healthy, produc-
tive lives while transitioning through adolescence and 
young adulthood. (6/13)
 See full text on page 755.

OFFICE-BASED COUNSELING FOR UNINTENTIONAL 
INJURY PREVENTION (CLINICAL REPORT)
H. Garry Gardner, MD, and Committee on Injury, Violence, 

and Poison Prevention
ABSTRACT. Unintentional injuries are the leading cause of 
death for children older than 1 year. Pediatricians should 
include unintentional injury prevention as a major com-
ponent of anticipatory guidance for infants, children, and 
adolescents. The content of injury-prevention counseling 
varies for infants, preschool-aged children, school-aged 
children, and adolescents. This report provides guidance 
on the content of unintentional injury-prevention counsel-
ing for each of those age groups. (1/07)

OPHTHALMOLOGIC EXAMINATIONS IN CHILDREN 
WITH JUVENILE RHEUMATOID ARTHRITIS (CLINICAL 
REPORT) 
James Cassidy, MD; Jane Kivlin, MD; Carol Lindsley, MD; 

James Nocton, MD; Section on Rheumatology; and Section 
on Ophthalmology

ABSTRACT. Unlike the joints, ocular involvement with 
juvenile rheumatoid arthritis is most often asymptomatic; 
yet, the inflammation can cause serious morbidity with 
loss of vision. Scheduled slit-lamp examinations by an 
ophthalmologist at specific intervals can detect ocular 
disease early, and prompt treatment can prevent vision 
loss. (5/06)

ORAL AND DENTAL ASPECTS OF CHILD ABUSE AND 
NEGLECT (CLINICAL REPORT)
Nancy Kellogg, MD, and Committee on Child Abuse and 

Neglect (joint with American Academy of Pediatric 
Dentistry)

ABSTRACT. In all 50 states, physicians and dentists are 
required to report suspected cases of abuse and neglect to 
social service or law enforcement agencies. The purpose 
of this report is to review the oral and dental aspects of 
physical and sexual abuse and dental neglect and the 
role of physicians and dentists in evaluating such condi-
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tions. This report addresses the evaluation of bite marks 
as well as perioral and intraoral injuries, infections, and 
diseases that may cause suspicion for child abuse or 
neglect. Physicians receive minimal training in oral health 
and dental injury and disease and, thus, may not detect 
dental aspects of abuse or neglect as readily as they do 
child abuse and neglect involving other areas of the body. 
Therefore, physicians and dentists are encouraged to col-
laborate to increase the prevention, detection, and treat-
ment of these conditions. (12/05, reaffirmed 1/09) 

ORAL HEALTH CARE FOR CHILDREN WITH 
DEVELOPMENTAL DISABILITIES (CLINICAL REPORT)
Kenneth W. Norwood Jr, MD; Rebecca L. Slayton, DDS, 

PhD; Council on Children With Disabilities; and Section 
on Oral Health

ABSTRACT. Children with developmental disabilities 
often have unmet complex health care needs as well as sig-
nificant physical and cognitive limitations. Children with 
more severe conditions and from low-income families are 
particularly at risk with high dental needs and poor access 
to care. In addition, children with developmental dis-
abilities are living longer, requiring continued oral health 
care. This clinical report describes the effect that poor oral 
health has on children with developmental disabilities as 
well as the importance of partnerships between the pedi-
atric medical and dental homes. Basic knowledge of the 
oral health risk factors affecting children with develop-
mental disabilities is provided. Pediatricians may use the 
report to guide their incorporation of oral health assess-
ments and education into their well-child examinations 
for children with developmental disabilities. This report 
has medical, legal, educational, and operational implica-
tions for practicing pediatricians. (2/13)
 See full text on page 775.

ORAL HEALTH RISK ASSESSMENT TIMING AND 
ESTABLISHMENT OF THE DENTAL HOME 
Section on Pediatric Dentistry 
ABSTRACT. Early childhood dental caries has been 
reported by the Centers for Disease Control and Prevention 
to be perhaps the most prevalent infectious disease of our 
nation’s  children. Early childhood dental caries occurs in 
all racial and socioeconomic groups; however, it tends 
to be more prevalent in low-income children, in whom 
it occurs in  epidemic proportions. Dental caries results 
from an overgrowth of specific organisms that are a part 
of normally occurring human flora. Human dental flora 
is site specific, and an infant is not colonized until the 
eruption of the  primary dentition at approximately 6 to 
30 months of age. The most likely source of inoculation of 
an infant’s dental flora is the mother or another intimate 
care provider, through shared utensils, etc. Decreasing 
the level of cariogenic organisms in the mother’s dental 
flora at the time of colonization can significantly impact 
the child’s predispo sition to caries. To prevent caries in 
children, high-risk individuals must be identified at an 
early age (preferably high-risk mothers during prenatal 
care), and aggressive strategies should be adopted, includ-
ing anticipatory guidance, behavior modifications (oral 
hygiene and feeding practices), and establishment of a 

dental home by 1 year of age for children deemed at risk. 
(5/03, reaffirmed 5/09)

ORGANIC FOODS: HEALTH AND ENVIRONMENTAL 
ADVANTAGES AND DISADVANTAGES 
(CLINICAL REPORT)
Joel Forman, MD; Janet Silverstein, MD; Committee on 

Nutrition; and Council on Environmental Health
ABSTRACT. The US market for organic foods has grown 
from $3.5 billion in 1996 to $28.6 billion in 2010, accord-
ing to the Organic Trade Association. Organic products 
are now sold in specialty stores and conventional super-
markets. Organic products contain numerous marketing 
claims and terms, only some of which are standardized 
and regulated.
 In terms of health advantages, organic diets have been 
convincingly demonstrated to expose consumers to fewer 
pesticides associated with human disease. Organic farm-
ing has been demonstrated to have less environmental 
impact than conventional approaches. However, current 
evidence does not support any meaningful nutritional 
benefits or deficits from eating organic compared with 
conventionally grown foods, and there are no well-
powered human studies that directly demonstrate health 
benefits or disease protection as a result of consuming 
an organic diet. Studies also have not demonstrated any 
detrimental or disease-promoting effects from an organic 
diet. Although organic foods regularly command a sig-
nificant price premium, well-designed farming studies 
demonstrate that costs can be competitive and yields 
comparable to those of conventional farming techniques. 
Pediatricians should incorporate this evidence when dis-
cussing the health and environmental impact of organic 
foods and organic farming while continuing to encourage 
all patients and their families to attain optimal nutrition 
and dietary variety consistent with the US Department of 
Agriculture’s MyPlate recommendations.
 This clinical report reviews the health and environ-
mental issues related to organic food production and 
consumption. It defines the term “organic,” reviews 
organic food-labeling standards, describes organic and 
conventional farming practices, and explores the cost and 
environmental implications of organic production tech-
niques. It examines the evidence available on nutritional 
quality and production contaminants in conventionally 
produced and organic foods. Finally, this report provides 
guidance for pediatricians to assist them in advising their 
patients regarding organic and conventionally produced 
food choices. (10/12)

ORGANIZED SPORTS FOR CHILDREN 
AND PREADOLESCENTS
Committee on Sports Medicine and Fitness and Committee on 

School Health 
ABSTRACT. Participation in organized sports provides an 
opportunity for young people to increase their physical 
activity and develop physical and social skills. However, 
when the demands and expectations of organized sports 
exceed the maturation and readiness of the participant, 
the positive aspects of participation can be negated. The 
nature of parental or adult involvement can also influence 
the degree to which participation in organized sports is 



POLICY TITLES AND ABSTRACTS 1055

a positive experience for preadolescents. This updates a 
previous policy statement on athletics for preadolescents 
and incorporates guidelines for sports participation for 
preschool children. Recommendations are offered on how 
pedia tricians can help determine a child’s readiness to 
participate, how risks can be minimized, and how child-
oriented goals can be maximized. (6/01, reaffirmed 1/05, 
6/11)

OUT-OF-SCHOOL SUSPENSION AND EXPULSION
Council on School Health
ABSTRACT. The primary mission of any school system 
is to educate students. To achieve this goal, the school 
district must maintain a culture and environment where 
all students feel safe, nurtured, and valued and where 
order and civility are expected standards of behavior. 
Schools cannot allow unacceptable behavior to interfere 
with the school district’s primary mission. To this end, 
school districts adopt codes of conduct for expected 
behaviors and policies to address unacceptable behavior. 
In developing these policies, school boards must weigh 
the severity of the offense and the consequences of the 
punishment and the balance between individual and 
institutional rights and responsibilities. Out-of-school sus-
pension and expulsion are the most severe consequences 
that a school district can impose for unacceptable behav-
ior. Traditionally, these consequences have been reserved 
for offenses deemed especially severe or dangerous and/
or for recalcitrant offenders. However, the implications 
and consequences of out-of-school suspension and expul-
sion and “zero-tolerance” are of such severity that their 
application and appropriateness for a developing child 
require periodic review. The indications and effectiveness 
of exclusionary discipline policies that demand automatic 
or rigorous application are increasingly questionable. 
The impact of these policies on offenders, other children, 
school districts, and communities is broad. Periodic scru-
tiny of policies should be placed not only on the need for 
a better understanding of the educational, emotional, and 
social impact of out-of-school suspension and expulsion 
on the individual student but also on the greater societal 
costs of such rigid policies. Pediatricians should be pre-
pared to assist students and families affected by out-of-
school suspension and expulsion and should be willing to 
guide school districts in their communities to find more 
effective and appropriate alternatives to exclusionary 
discipline policies for the developing child. A discussion 
of preventive strategies and alternatives to out-of-school 
suspension and expulsion, as well as recommendations 
for the role of the physician in matters of out-of-school 
suspension and expulsion are included. School-wide posi-
tive behavior support/positive behavior intervention and 
support is discussed as an effective alternative. (2/13)
 See full text on page 783.

OVERCROWDING CRISIS IN OUR NATION’S 
EMERGENCY DEPARTMENTS: IS OUR SAFETY 
NET UNRAVELING?
Committee on Pediatric Emergency Medicine
ABSTRACT. Emergency departments (EDs) are a vital 
component in our health care safety net, available 24 hours 
a day, 7 days a week, for all who require care. There has 

been a steady increase in the volume and acuity of patient 
visits to EDs, now with well over 100 million Americans 
(30 million children) receiving emergency care annu-
ally. This rise in ED utilization has effectively saturated 
the capacity of EDs and emergency medical services in 
many communities. The resulting phenomenon, com-
monly referred to as ED overcrowding, now threatens 
access to emergency services for those who need them 
the most. As managers of the pediatric medical home and 
advocates for children and optimal pediatric health care, 
there is a very important role for pediatricians and the 
American Academy of Pediatrics in guiding health policy 
decision-makers toward effective solutions that promote 
the medical home and timely access to emergency care. 
(9/04, reaffirmed 5/07, 6/11) 

OVERUSE INJURIES, OVERTRAINING, AND 
BURNOUT IN CHILD AND ADOLESCENT ATHLETES 
(CLINICAL REPORT)
Joel S. Brenner, MD, MPH, and Council on Sports Medicine 

and Fitness
ABSTRACT. Overuse is one of the most common etiologic 
factors that lead to injuries in the pediatric and adolescent 
athlete. As more children are becoming involved in orga-
nized and recreational athletics, the incidence of overuse 
injuries is increasing. Many children are participating 
in sports year-round and sometimes on multiple teams 
simultaneously. This overtraining can lead to burnout, 
which may have a detrimental effect on the child partici-
pating in sports as a lifelong healthy activity. One contrib-
uting factor to overtraining may be parental pressure to 
compete and succeed. The purpose of this clinical report 
is to assist pediatricians in identifying and counseling 
at-risk children and their families. This report supports 
the American Academy of Pediatrics policy statement on 
intensive training and sport specialization. (6/07, reaf-
firmed 3/11)

PALLIATIVE CARE FOR CHILDREN
Committee on Bioethics and Committee on Hospital Care
ABSTRACT. This statement presents an integrated model 
for providing palliative care for children living with a life-
threatening or terminal condition. Advice on the develop-
ment of a palliative care plan and on working with parents 
and children is also provided. Barriers to the provision 
of effective pediatric palliative care and potential solu-
tions are identified. The American Academy of Pediatrics 
recommends the development and broad  availability of 
pediatric palliative care services based on child-specific 
guidelines and standards. Such services will require 
widely distributed and effective palliative care education 
of pediatric health care professionals. The Academy offers 
guidance on responding to requests for hastening death, 
but does not support the practice of physician-assisted 
suicide or euthanasia for children. (8/00, reaffirmed 6/03, 
10/06, 2/12)
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PARENT-PROVIDER-COMMUNITY PARTNERSHIPS: 
OPTIMIZING OUTCOMES FOR CHILDREN WITH 
DISABILITIES (CLINICAL REPORT)
Nancy A. Murphy, MD; Paul S. Carbone, MD; and Council 

on Children With Disabilities
ABSTRACT. Children with disabilities and their families 
have multifaceted medical, developmental, educational, 
and habilitative needs that are best addressed through 
strong partnerships among parents, providers, and com-
munities. However, traditional health care systems are 
designed to address acute rather than chronic conditions. 
Children with disabilities require high-quality medical 
homes that provide care coordination and transitional 
care, and their families require social and financial sup-
ports. Integrated community systems of care that promote 
participation of all children are needed. The purpose of 
this clinical report is to explore the challenges of devel-
oping effective community-based systems of care and 
to offer suggestions to pediatricians and policy-makers 
regarding the development of partnerships among chil-
dren with disabilities, their families, and health care and 
other providers to maximize health and well-being of 
these children and their families. (9/11)

PARENTAL LEAVE FOR RESIDENTS AND PEDIATRIC 
TRAINING PROGRAMS
Section on Medical Students, Residents, and Fellowship 

Trainees and Committee on Early Childhood
ABSTRACT. The American Academy of Pediatrics (AAP) 
is committed to the development of rational, equitable, 
and effective parental leave policies that are sensitive to 
the needs of pediatric residents, families, and develop-
ing infants and that enable parents to spend adequate 
and good-quality time with their young children. It is 
important for each residency program to have a policy for 
parental leave that is written, that is accessible to residents, 
and that clearly delineates program practices regarding 
parental leave. At a minimum, a parental leave policy for 
residents and fellows should conform legally with the 
Family Medical Leave Act as well as with respective state 
laws and should meet institutional requirements of the 
Accreditation Council for Graduate Medical Education for 
accredited programs. Policies should be well formulated 
and communicated in a culturally sensitive manner. The 
AAP advocates for extension of benefits consistent with 
the Family Medical Leave Act to all residents and interns 
beginning at the time that pediatric residency training 
begins. The AAP recommends that regardless of gender, 
residents who become parents should be guaranteed 6 
to 8 weeks, at a minimum, of parental leave with pay 
after the infant’s birth. In addition, in conformance with 
federal law, the resident should be allowed to extend the 
leave time when necessary by using paid vacation time or 
leave without pay. Coparenting, adopting, or fostering of 
a child should entitle the resident, regardless of gender, 
to the same amount of paid leave (6–8 weeks) as a person 
who takes maternity/paternity leave. Flexibility, creativ-
ity, and advanced planning are necessary to arrange 
schedules that optimize resident education and experi-
ence, cultivate equity in sharing workloads, and protect 

pregnant residents from overly strenuous work experi-
ences at critical times of their pregnancies. (1/13)
 See full text on page 793.

PATIENT- AND FAMILY-CENTERED CARE OF 
CHILDREN IN THE EMERGENCY DEPARTMENT 
(TECHNICAL REPORT)
Patricia J. O’Malley, MD; Kathleen Brown, MD; Steven 

E. Krug, MD; and Committee on Pediatric Emergency 
Medicine

ABSTRACT. Patient- and family-centered care is an 
 innovative approach to the planning, delivery, and evalu-
ation of health care that is grounded in a mutually bene-
ficial partnership among patients, families, and health care 
professionals. Providing patient- and family-centered care 
to children in the emergency department setting presents 
many opportunities and challenges. This technical report 
draws on previously published policy statements and 
reports, reviews the current literature, and describes the 
present state of practice and research regarding patient- 
and family-centered care for children in the emergency 
department setting as well as some of the complexities 
of providing such care. This technical report has been 
endorsed by the Academic Pediatric Association (formerly 
the Ambulatory Pediatric Association), the American 
College of Osteopathic Emergency Physicians, the 
National Association of Emergency Medical Technicians, 
the Institute for Family-Centered Care, and the American 
College of Emergency Physicians. This report is also sup-
ported by the Emergency Nurses Association. (8/08)

PATIENT- AND FAMILY-CENTERED CARE AND THE 
PEDIATRICIAN’S ROLE
Committee on Hospital Care and Institute for Patient- and 

Family-Centered Care
ABSTRACT. Drawing on several decades of work with 
families, pediatricians, other health care professionals, 
and policy makers, the American Academy of Pediatrics 
provides a definition of patient- and family-centered care. 
In pediatrics, patient- and family-centered care is based on 
the understanding that the family is the child’s primary 
source of strength and support. Further, this approach to 
care recognizes that the perspectives and information pro-
vided by families, children, and young adults are essen-
tial components of high-quality clinical decision-making, 
and that patients and family are integral partners with 
the health care team. This policy statement outlines the 
core principles of patient- and family-centered care, sum-
marizes some of the recent literature linking patient- and 
family-centered care to improved health outcomes, and 
lists various other benefits to be expected when engaging 
in patient- and family-centered pediatric practice. The 
statement concludes with specific recommendations for 
how pediatricians can integrate patient- and family-cen-
tered care in hospitals, clinics, and community settings, 
and in broader systems of care, as well. (1/12)
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PATIENT- AND FAMILY-CENTERED CARE AND THE 
ROLE OF THE EMERGENCY PHYSICIAN PROVIDING 
CARE TO A CHILD IN THE EMERGENCY DEPARTMENT
Committee on Pediatric Emergency Medicine (joint with 

American College of Emergency Physicians)
ABSTRACT. Patient- and family-centered care is an 
approach to health care that recognizes the role of the fam-
ily in providing medical care; encourages collaboration 
between the patient, family, and health care profession-
als; and honors individual and family strengths, cultures, 
traditions, and expertise. Although there are many oppor-
tunities for providing patient- and family-centered care 
in the emergency department, there are also challenges 
to doing so. The American Academy of Pediatrics and 
the American College of Emergency Physicians support 
promoting patient dignity, comfort, and autonomy; rec-
ognizing the patient and family as key decision-makers 
in the patient’s medical care; recognizing the patient’s 
experience and perspective in a culturally sensitive man-
ner; acknowledging the interdependence of child and 
parent as well as the pediatric patient’s evolving indepen-
dence; encouraging family-member presence; providing 
information to the family during interventions; encour-
aging collaboration with other health care professionals; 
acknowledging the importance of the patient’s medical 
home; and encouraging institutional policies for patient- 
and family-centered care. (11/06, reaffirmed 6/09, 10/11)

PATIENT SAFETY IN THE PEDIATRIC EMERGENCY 
CARE SETTING
Committee on Pediatric Emergency Medicine
ABSTRACT. Patient safety is a priority for all health care 
professionals, including those who work in emergency 
care. Unique aspects of pediatric care may increase the 
risk of medical error and harm to patients, especially in 
the emergency care setting. Although errors can happen 
despite the best human efforts, given the right set of cir-
cumstances, health care professionals must work proac-
tively to improve safety in the pediatric emergency care 
system. Specific recommendations to improve pediatric 
patient safety in the emergency department are provided 
in this policy statement. (12/07, reaffirmed 6/11)

PAYMENT FOR TELEPHONE CARE 
Section on Telephone Care and Committee on Child Health 

Financing
ABSTRACT. Telephone care in pediatrics requires medical 
judgment, is associated with practice expense and medical 
liability risk, and can often substitute for more costly face-
to-face care. Despite this, physicians are infrequently paid 
by patients or third-party payors for medical services pro-
vided by telephone. As the costs of maintaining a practice 
continue to increase, pediatricians are increasingly seek-
ing payment for the time and work involved in telephone 
care. This statement reviews the role of telephone care in 
pediatric practice, the current state of payment for tele-
phone care, and the practical issues associated with charg-
ing for telephone care services, a service traditionally 
provided gratis to patients and families. Specific recom-
mendations are presented for appropriate documenting, 
reporting, and billing for telephone care services. (10/06)

PEDESTRIAN SAFETY
Committee on Injury, Violence, and Poison Prevention
ABSTRACT. Each year, approximately 900 pediatric 
pedestrians younger than 19 years are killed. In addition, 
51000 children are injured as pedestrians, and 5300 of them 
are hospitalized because of their injuries. Parents should 
be warned that young children often do not have the 
cognitive, perceptual, and behavioral abilities to negotiate 
traffic independently. Parents should also be informed 
about the danger of vehicle back-over injuries to toddlers 
playing in driveways. Because posttraumatic stress syn-
drome commonly follows even minor pedestrian injury, 
pediatricians should screen and refer for this condition as 
necessary. The American Academy of Pediatrics supports 
community- and school-based strategies that minimize a 
child’s exposure to traffic, especially to high-speed, high-
volume traffic. Furthermore, the American Academy of 
Pediatrics supports governmental and industry action 
that would lead to improvements in vehicle design, driver 
manuals, driver education, and data collection for the 
purpose of reducing pediatric pedestrian injury. (7/09, 
reaffirmed 8/13)

PEDIATRIC AND ADOLESCENT MENTAL HEALTH 
EMERGENCIES IN THE EMERGENCY MEDICAL 
SERVICES SYSTEM (TECHNICAL REPORT)
Margaret A. Dolan, MD; Joel A. Fein, MD, MPH; and 

Committee on Pediatric Emergency Medicine
ABSTRACT. Emergency department (ED) health care 
professionals often care for patients with previously 
diagnosed psychiatric illnesses who are ill, injured, or 
having a behavioral crisis. In addition, ED personnel 
encounter children with psychiatric illnesses who may 
not present to the ED with overt mental health symptoms. 
Staff education and training regarding identification and 
management of pediatric mental health illness can help 
EDs overcome the perceived limitations of the setting that 
influence timely and comprehensive evaluation. In addi-
tion, ED physicians can inform and advocate for policy 
changes at local, state, and national levels that are needed 
to ensure comprehensive care of children with mental 
health illnesses. This report addresses the roles that the ED 
and ED health care professionals play in emergency men-
tal health care of children and adolescents in the United 
States, which includes the stabilization and management 
of patients in mental health crisis, the discovery of men-
tal illnesses and suicidal ideation in ED patients, and 
approaches to advocating for improved recognition and 
treatment of mental illnesses in children. The report also 
addresses special issues related to mental illness in the ED, 
such as minority populations, children with special health 
care needs, and children’s mental health during and after 
disasters and trauma. (4/11)

PEDIATRIC ASPECTS OF INPATIENT HEALTH 
INFORMATION TECHNOLOGY SYSTEMS 
(TECHNICAL REPORT)
George R. Kim; Christoph U. Lehmann, MD; and Council on 

Clinical Information Technology
ABSTRACT. US adoption of health information tech-
nology as a path to improved quality of patient care 
(effectiveness, safety, timeliness, patient-centeredness, 
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efficiency, and equity) has been promoted by the medical 
community. Children and infants (especially those with 
special health care needs) are at higher risk than are adults 
for medical errors and their consequences (particularly 
in environments in which children are not the primary 
patient population). However, development and adoption 
of health information technology tools and practices that 
promote pediatric quality and patient safety are lagging. 
Two inpatient clinical processes—medication delivery 
and patient care transitions—are discussed in terms of 
health information technology applications that support 
them and functions that are important to pediatric qual-
ity and safety. Pediatricians and their partners (pediatric 
nurses, pharmacists, etc) must develop awareness of 
technical and adaptive issues in adopting these tools and 
collaborate with organizational leaders and developers 
as advocates for the best interests and safety of pediatric 
patients. Pediatric health information technology adop-
tion cannot be considered in terms of applications (such as 
electronic health records or computerized physician order 
entry) alone but must be considered globally in terms of 
technical (health information technology applications), 
organizational (structures and workflows of care), and 
cultural (stakeholders) aspects of what is best. (12/08)

PEDIATRIC CARE RECOMMENDATIONS FOR 
FREESTANDING URGENT CARE FACILITIES
Committee on Pediatric Emergency Medicine
ABSTRACT. Freestanding urgent care centers are not 
emer gency departments or medical homes, yet they are 
sometimes used as a source of pediatric care. The pur-
pose of this policy statement is to provide updated and 
expanded recommendations for ensuring appropriate 
stabilization in pediatric emergency situations and timely 
and appropriate transfer to a hospital for definitive care 
when necessary. (7/05, reaffirmed 1/09, 6/11) 

PEDIATRIC FELLOWSHIP TRAINING
Federation of Pediatric Organizations (7/04)

PEDIATRIC MENTAL HEALTH EMERGENCIES IN THE 
EMERGENCY MEDICAL SERVICES SYSTEM 
Committee on Pediatric Emergency Medicine (joint with 

American College of Emergency Physicians)
ABSTRACT. Emergency departments are vital in the man-
agement of pediatric patients with mental health emergen-
cies. Pediatric mental health emergencies are an increasing 
part of emergency medical practice because emergency 
departments have become the safety net for a fragmented 
mental health infrastructure that is experiencing critical 
shortages in services in all sectors. Emergency depart-
ments must safely, humanely, and in a culturally and 
developmentally appropriate manner manage pediatric 
patients with undiagnosed and known mental illnesses, 
including those with mental retardation, autistic spectrum 
disorders, and attention-deficit/hyperactivity disorder 
and those experiencing a behavioral crisis. Emergency 
departments also manage patients with suicidal ideation, 
depression, escalating aggression, substance abuse, post-
traumatic stress disorder, and maltreatment and those 
exposed to violence and unexpected deaths. Emergency 
departments must address not only the physical but also 

the mental health needs of patients during and after mass-
casualty incidents and disasters. The American Academy 
of Pediatrics and the American College of Emergency 
Physicians support advocacy for increased mental health 
resources, including improved pediatric mental health 
tools for the emergency department, increased mental 
health insurance coverage, and adequate reimbursement 
at all levels; acknowledgment of the importance of the 
child’s medical home; and promotion of education and 
research for mental health emergencies. (10/06, reaf-
firmed 6/09, 4/13)

PEDIATRIC OBSERVATION UNITS (CLINICAL REPORT)
Gregory P. Conners, MD, MPH, MBA; Sanford M. Melzer, 

MD, MBA; Committee on Hospital Care; and Committee 
on Pediatric Emergency Medicine

ABSTRACT. Pediatric observation units (OUs) are hos-
pital areas used to provide medical evaluation and/or 
management for health-related conditions in children, 
typically for a well-defined, brief period. Pediatric OUs 
represent an emerging alternative site of care for selected 
groups of children who historically may have received 
their treatment in an ambulatory setting, emergency 
department, or hospital-based inpatient unit. This clinical 
report provides an overview of pediatric OUs, including 
the definitions and operating characteristics of different 
types of OUs, quality considerations and coding for obser-
vation services, and the effect of OUs on inpatient hospital 
utilization. (6/12)

PEDIATRIC ORGAN DONATION AND 
TRANSPLANTATION
Committee on Hospital Care, Section on Surgery, and Section 

on Critical Care
ABSTRACT. Pediatric organ donation and organ trans-
plantation can have a significant life-extending benefit to 
the young recipients of these organs and a high emotional 
impact on donor and recipient families. Pediatricians, 
pediatric medical specialists, and pediatric transplant sur-
geons need to be better acquainted with evolving national 
strategies that involve organ procurement and organ 
transplantation to help acquaint families with the benefits 
and risks of organ donation and transplantation. Efforts of 
pediatric professionals are needed to shape public policies 
to provide a system in which procurement, distribution, 
and cost are fair and equitable to children and adults. 
Major issues of concern are availability of and access to 
donor organs; oversight and control of the process; pedi-
atric medical and surgical consultation and continued 
care throughout the organ-donation and transplantation 
process; ethical, social, financial, and follow-up issues; 
insurance-coverage issues; and public awareness of the 
need for organ donors of all ages. (3/10)

PEDIATRIC PALLIATIVE CARE AND HOSPICE 
CARE COMMITMENTS, GUIDELINES, AND 
RECOMMENDATIONS
Section on Hospice and Palliative Medicine and Committee on 

Hospital Care
ABSTRACT. Pediatric palliative care and pediatric hos-
pice care (PPC-PHC) are often essential aspects of medical 
care for patients who have life-threatening conditions or 
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need end-of-life care. PPC-PHC aims to relieve suffer-
ing, improve quality of life, facilitate informed decision-
making, and assist in care coordination between clinicians 
and across sites of care. Core commitments of PPC-
PHC include being patient centered and family engaged; 
respecting and partnering with patients and families; 
pursuing care that is high quality, readily accessible, and 
equitable; providing care across the age spectrum and life 
span, integrated into the continuum of care; ensuring that 
all clinicians can provide basic palliative care and consult 
PPC-PHC specialists in a timely manner; and improving 
care through research and quality improvement efforts. 
PPC-PHC guidelines and recommendations include 
ensuring that all large health care organizations serv-
ing children with life-threatening conditions have dedi-
cated interdisciplinary PPC-PHC teams, which should 
develop collaborative relationships between hospital- and 
community-based teams; that PPC-PHC be provided as 
integrated multimodal care and practiced as a cornerstone 
of patient safety and quality for patients with life-threat-
ening conditions; that PPC-PHC teams should facilitate 
clear, compassionate, and forthright discussions about 
medical issues and the goals of care and support families, 
siblings, and health care staff; that PPC-PHC be part of all 
pediatric education and training curricula, be an active 
area of research and quality improvement, and exemplify 
the highest ethical standards; and that PPC-PHC services 
be supported by financial and regulatory arrangements 
to ensure access to high-quality PPC-PHC by all patients 
with life-threatening and life-shortening diseases. (10/13)
 See full text on page 799.

PEDIATRIC PRIMARY HEALTH CARE
Committee on Pediatric Workforce (11/93, reaffirmed 6/01 

AAP News, 1/05, 10/07, 9/10)

PEDIATRIC SUDDEN CARDIAC ARREST
Section on Cardiology and Cardiac Surgery
ABSTRACT. Pediatric sudden cardiac arrest (SCA), which 
can cause sudden cardiac death if not treated within min-
utes, has a profound effect on everyone: children, parents, 
family members, communities, and health care providers. 
Preventing the tragedy of pediatric SCA, defined as the 
abrupt and unexpected loss of heart function, remains a 
concern to all. The goal of this statement is to increase the 
knowledge of pediatricians (including primary care pro-
viders and specialists) of the incidence of pediatric SCA, 
the spectrum of causes of pediatric SCA, disease-specific 
presentations, the role of patient and family screening, the 
rapidly evolving role of genetic testing, and finally, impor-
tant aspects of secondary SCA prevention. This statement 
is not intended to address sudden infant death syndrome 
or sudden unexplained death syndrome, nor will specific 
treatment of individual cardiac conditions be discussed. 
This statement has been endorsed by the American 
College of Cardiology, the American Heart Association, 
and the Heart Rhythm Society. (3/12)

THE PEDIATRICIAN AND CHILDHOOD BEREAVEMENT
Committee on Psychosocial Aspects of Child and 

Family Health
ABSTRACT. Pediatricians should understand and evalu-
ate children’s reactions to the death of a person important 
to them by using age-appropriate and culturally sensitive 
guidance while being alert for normal and complicated 
grief responses. Pediatricians also should advise and 
assist families in responding to the child’s needs. Sharing, 
family support, and communication have been associated 
with positive long-term bereavement adjustment. (2/00, 
reaffirmed 1/04, 3/13)

THE PEDIATRICIAN AND DISASTER PREPAREDNESS
Committee on Pediatric Emergency Medicine, Committee on 

Medical Liability, and Task Force on Terrorism 
ABSTRACT. Recent natural disasters and events of 
 terrorism and war have heightened society’s recognition 
of the need for emergency preparedness. In addition to 
the unique pediatric issues involved in general emer-
gency preparedness, several additional issues related to 
terrorism preparedness must be considered, including the 
unique vulnerabilities of children to various agents as well 
as the limited availability of age- and weight-appropriate 
antidotes and treatments. Although children may respond 
more rapidly to therapeutic intervention, they are at 
the same time more susceptible to various agents and 
 conditions and more likely to deteriorate if not monitored 
carefully. 
 The challenge of dealing with the threat of terrorism, 
natural disasters, and public health emergencies in the 
United States is daunting not only for disaster planners 
but also for our medical system and health profession-
als of all types, including pediatricians. As part of the 
 network of health responders, pediatricians need to be 
able to answer concerns of patients and families, recognize 
signs of possible exposure to a weapon of terror, under-
stand first-line response to such attacks, and sufficiently 
participate in disaster planning to ensure that the unique 
needs of children are addressed satisfactorily in the over-
all process. Pediatricians play a central role in disaster 
and terrorism preparedness with families, children, and 
their communities. This applies not only to the general 
pediatrician but also to the pediatric medical subspecial-
ist and pediatric surgical specialist. Families view pedia-
tricians as their expert resource, and most of them expect 
the pediatrician to be knowledgeable in areas of concern. 
Providing expert guidance entails educating families in 
anticipation of events and responding to questions during 
and after actual events. It is essential that pediatricians 
educate themselves regarding these issues of emergency 
preparedness. 
 For pediatricians, some information is currently avail-
able on virtually all of these issues in recently produced 
printed materials, at special conferences, in broadcasts 
of various types, and on the Internet. However, selecting 
appropriate, accurate sources of information and deter-
mining how much information is sufficient remain diffi-
cult challenges. Similarly, guidance is needed with respect 
to developing relevant curricula for medical students 
and postdoctoral clinical trainees. (2/06, reaffirmed 6/09, 
9/13)
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PEDIATRICIAN-FAMILY-PATIENT RELATIONSHIPS: 
MANAGING THE BOUNDARIES
Committee on Bioethics
ABSTRACT. All professionals are concerned about main-
taining the appropriate limits in their relationships with 
those they serve. Pediatricians should be aware that, 
under normal circumstances, caring for one’s own chil-
dren presents significant ethical issues. Pediatricians also 
must strive to maintain appropriate professional bound-
aries in their relationships with the family members of 
their patients. Pediatricians should avoid behavior that 
patients and parents might misunderstand as having 
sexual or inappropriate social meaning. Romantic and 
sexual involvement between physicians and patients is 
unacceptable. The acceptance of gifts or nonmonetary 
compensation for medical services has the potential to 
affect the professional relationship adversely. (11/09)

THE PEDIATRICIAN WORKFORCE: CURRENT STATUS 
AND FUTURE PROSPECTS (TECHNICAL REPORT)
David C. Goodman, MD, MS, and Committee on Pediatric 

Workforce
ABSTRACT. The effective and efficient delivery of chil-
dren’s health care depends on the pediatrician workforce. 
The number, composition, and distribution of pediatri-
cians necessary to deliver this care have been the subject 
of long-standing policy and professional debate. This 
technical report reviews current characteristics and recent 
trends in the pediatric workforce and couples the work-
force to a conceptual model of improvement in children’s 
health and well-being. Important recent changes in the 
workforce include (1) the growth in the number of pedia-
tricians in relation to the child population, (2) increased 
numbers of female pediatricians and their attainment of 
majority gender status in the specialty, (3) the persistence 
of a large number of international medical graduates 
entering training programs, (4) a lack of ethnic and racial 
diversity in pediatricians compared with children, and 
(5) the persistence of marked regional variation in pedia-
trician supply. Supply models projecting the pediatric 
workforce are reviewed and generally indicate that the 
number of pediatricians per child will increase by 50% 
over the next 20 years. The differing methods of assess-
ing workforce requirements are presented and critiqued. 
The report finds that the pediatric workforce is undergo-
ing fundamental changes that will have important effects 
on the professional lives of pediatricians and children’s 
health care delivery. (7/05)

PEDIATRICIAN WORKFORCE POLICY STATEMENT
Committee on Pediatric Workforce
ABSTRACT. This policy statement reviews important 
trends and other factors that affect the pediatrician work-
force and the provision of pediatric health care, including 
changes in the pediatric patient population, pediatrician 
workforce, and nature of pediatric practice. The effect 
of these changes on pediatricians and the demand for 
pediatric care are discussed. The American Academy of 
Pediatrics (AAP) concludes that there is currently a short-
age of pediatric medical subspecialists in many fields, 
as well as a shortage of pediatric surgical specialists. In 
addition, the AAP believes that the current distribution 

of primary care pediatricians is inadequate to meet the 
needs of children living in rural and other underserved 
areas, and more primary care pediatricians will be needed 
in the future because of the increasing number of children 
who have significant chronic health problems, changes 
in physician work hours, and implementation of cur-
rent health reform efforts that seek to improve access to 
comprehensive patient- and family-centered care for all 
children in a medical home. The AAP is committed to 
being an active participant in physician workforce policy 
development with both professional organizations and 
governmental bodies to ensure a pediatric perspective on 
health care workforce issues. The overall purpose of this 
statement is to summarize policy recommendations and 
serve as a resource for the AAP and other stakeholders as 
they address pediatrician workforce issues that ultimately 
influence the quality of pediatric health care provided to 
children in the United States. (7/13)
 See full text on page 809.

THE PEDIATRICIAN’S ROLE IN CHILD MALTREATMENT 
PREVENTION (CLINICAL REPORT)
Emalee G. Flaherty, MD; John Stirling Jr, MD; and 

Committee on Child Abuse and Neglect
ABSTRACT. It is the pediatrician’s role to promote the 
child’s well-being and to help parents raise healthy, well-
adjusted children. Pediatricians, therefore, can play an 
important role in the prevention of child maltreatment. 
Previous clinical reports and policy statements from the 
American Academy of Pediatrics have focused on improv-
ing the identification and management of child maltreat-
ment. This clinical report outlines how the pediatrician 
can help to strengthen families and promote safe, stable, 
nurturing relationships with the aim of preventing mal-
treatment. After describing some of the triggers and fac-
tors that place children at risk for maltreatment, the report 
describes how pediatricians can identify family strengths, 
recognize risk factors, provide helpful guidance, and refer 
families to programs and other resources with the goal 
of strengthening families, preventing child maltreatment, 
and enhancing child development. (9/10)

THE PEDIATRICIAN’S ROLE IN COMMUNITY 
PEDIATRICS
Committee on Community Health Services
ABSTRACT. This policy statement reaffirms the pediatri-
cian’s role in community pediatrics. It offers pediatricians 
a definition of community pediatrics and provides a set 
of specific recommendations that underscore the critical 
nature of this important dimension of the profession. 
(4/05, reaffirmed 1/10) 

THE PEDIATRICIAN’S ROLE IN DEVELOPMENT AND 
IMPLEMENTATION OF AN INDIVIDUAL EDUCATION 
PLAN (IEP) AND/OR AN INDIVIDUAL FAMILY SERVICE 
PLAN (IFSP)
Committee on Children With Disabilities
ABSTRACT. The Individual Education Plan and Indi vi d-
ual Family Service Plan are legally mandated documents 
developed by a multidisciplinary team assessment that 
specifies goals and services for each child eligible for 
special educational services or early intervention services. 
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Pediatricians need to be knowledgeable of federal, state, 
and local requirements; establish linkages with early 
intervention, educational professionals, and parent sup-
port groups; and collaborate with the team working with 
individual children. (7/99, reaffirmed 11/02, 1/06)

THE PEDIATRICIAN’S ROLE IN FAMILY SUPPORT AND 
FAMILY SUPPORT PROGRAMS
Committee on Early Childhood, Adoption, and Dependent Care
ABSTRACT. Children’s social, emotional, and physical 
health; their developmental trajectory; and the neuro-
circuits that are being created and reinforced in their 
developing brains are all directly influenced by their rela-
tionships during early childhood. The stresses associated 
with contemporary American life can challenge families’ 
abilities to promote successful developmental outcomes 
and emotional health for their children. Pediatricians are 
positioned to serve as partners with families and other 
community providers in supporting the well-being of 
children and their families. The structure and support of 
families involve forces that are often outside the agenda of 
the usual pediatric health supervision visits. Pediatricians 
must ensure that their medical home efforts promote a 
holistically healthy family environment for all children. 
This statement recommends opportunities for pediatri-
cians to develop their expertise in assessing the strengths 
and stresses in families, in counseling families about strat-
egies and resources, and in collaborating with others in 
their communities to support family relationships. (11/11)

THE PEDIATRICIAN’S ROLE IN THE PREVENTION OF 
MISSING CHILDREN (CLINICAL REPORT)
Committee on Psychosocial Aspects of Child and Family Health
ABSTRACT. In 2002, the Second National Incidence Studies 
of Missing, Abducted, Runaway, and Thrownaway Children 
report was released by the US Department of Justice, 
 providing new data on a problem that our nation contin-
ues to face. This clinical report describes the categories of 
missing children, the prevalence of each, and prevention 
strategies that primary care pediatricians can share with 
parents to increase awareness and education about the 
safety of their children. (10/04) 

THE PEDIATRICIAN’S ROLE IN SUPPORTING ADOPTIVE 
FAMILIES (CLINICAL REPORT)
Veronnie F. Jones, MD, PhD; Elaine E. Schulte, MD, MPH; 

Committee on Early Childhood; and Council on Foster 
Care, Adoption, and Kinship Care

ABSTRACT. Each year, more children join families 
through adoption. Pediatricians have an important role in 
assisting adoptive families in the various challenges they 
may face with respect to adoption. The acceptance of the 
differences between families formed through birth and 
those formed through adoption is essential in promoting 
positive emotional growth within the family. It is impor-
tant for pediatricians to be aware of the adoptive parents’ 
need to be supported in their communication with their 
adopted children. (9/12)

PERSONAL WATERCRAFT USE BY CHILDREN AND 
ADOLESCENTS 
Committee on Injury and Poison Prevention
ABSTRACT. The use of personal watercraft (PWC) has 
increased dramatically during the past decade as have 
the speed and mobility of the watercraft. A similar 
 dramatic increase in PWC-related injury and death has 
occurred simultaneously. No one younger than 16 years 
should operate a PWC. The operator and all passengers 
must wear US Coast Guard-approved personal flotation 
devices. Other safety recommendations are suggested for 
parents and pediatricians. (2/00, reaffirmed 5/04, 1/07, 
6/10)

PESTICIDE EXPOSURE IN CHILDREN
Council on Environmental Health
ABSTRACT. This statement presents the position of the 
American Academy of Pediatrics on pesticides. Pesticides 
are a collective term for chemicals intended to kill unwanted 
insects, plants, molds, and rodents. Children encounter 
pesticides daily and have unique susceptibilities to their 
potential toxicity. Acute poisoning risks are clear, and 
understanding of chronic health implications from both 
acute and chronic exposure are emerging. Epidemiologic 
evidence demonstrates associations between early life 
exposure to pesticides and pediatric cancers, decreased 
cognitive function, and behavioral problems. Related 
animal toxicology studies provide supportive biological 
plausibility for these findings. Recognizing and reducing 
problematic exposures will require attention to current 
inadequacies in medical training, public health tracking, 
and regulatory action on pesticides. Ongoing research 
describing toxicologic vulnerabilities and exposure factors 
across the life span are needed to inform regulatory needs 
and appropriate interventions. Policies that promote inte-
grated pest management, comprehensive pesticide label-
ing, and marketing practices that incorporate child health 
considerations will enhance safe use. (11/12)

PESTICIDE EXPOSURE IN CHILDREN 
(TECHNICAL REPORT)
James R. Roberts, MD, MPH; Catherine J. Karr, MD, PhD; 

and Council on Environmental Health
ABSTRACT. Pesticides are a collective term for a wide 
array of chemicals intended to kill unwanted insects, 
plants, molds, and rodents. Food, water, and treatment 
in the home, yard, and school are all potential sources 
of children’s exposure. Exposures to pesticides may be 
overt or subacute, and effects range from acute to chronic 
toxicity. In 2008, pesticides were the ninth most com-
mon substance reported to poison control centers, and 
approximately 45% of all reports of pesticide poisoning 
were for children. Organophosphate and carbamate poi-
soning are perhaps the most widely known acute poison-
ing syndromes, can be diagnosed by depressed red blood 
cell cholinesterase levels, and have available antidotal 
therapy. However, numerous other pesticides that may 
cause acute toxicity, such as pyrethroid and neonicotinoid 
insecticides, herbicides, fungicides, and rodenticides, also 
have specific toxic effects; recognition of these effects may 
help identify acute exposures. Evidence is increasingly 
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emerging about chronic health implications from both 
acute and chronic exposure. A growing body of epide-
miological evidence demonstrates associations between 
parental use of pesticides, particularly insecticides, with 
acute lymphocytic leukemia and brain tumors. Prenatal, 
household, and occupational exposures (maternal and 
paternal) appear to be the largest risks. Prospective cohort 
studies link early-life exposure to organophosphates and 
organochlorine pesticides (primarily DDT) with adverse 
effects on neurodevelopment and behavior. Among the 
findings associated with increased pesticide levels are 
poorer mental development by using the Bayley index 
and increased scores on measures assessing pervasive 
developmental disorder, inattention, and attention-def-
icit/hyperactivity disorder. Related animal toxicology 
studies provide supportive biological plausibility for these 
findings. Additional data suggest that there may also be 
an association between parental pesticide use and adverse 
birth outcomes including physical birth defects, low 
birth weight, and fetal death, although the data are less 
robust than for cancer and neurodevelopmental effects. 
Children’s exposures to pesticides should be limited as 
much as possible. (11/12)

PHOTOTHERAPY TO PREVENT SEVERE NEONATAL 
HYPERBILIRUBINEMIA IN THE NEWBORN INFANT 
35 OR MORE WEEKS OF GESTATION (TECHNICAL 
REPORT)
Vinod K. Bhutani, MD, and Committee on Fetus and 

Newborn
ABSTRACT. Objective. To standardize the use of pho-
totherapy consistent with the American Academy of 
Pediatrics clinical practice guideline for the management 
of hyperbilirubinemia in the newborn infant 35 or more 
weeks of gestation. 
 Methods. Relevant literature was reviewed. Phototherapy 
devices currently marketed in the United States that incor-
porate fluorescent, halogen, fiber-optic, or blue light-emit-
ting diode light sources were assessed in the laboratory. 
 Results. The efficacy of phototherapy units varies widely 
because of differences in light source and configuration. 
The following characteristics of a device contribute to its 
effectiveness: (1) emission of light in the blue-to-green 
range that overlaps the in vivo plasma bilirubin absorp-
tion spectrum (~460–490 nm); (2) irradiance of at least 
30  µW·cm–2·nm–1 (confirmed with an appropriate irradi-
ance meter calibrated over the appropriate wavelength 
range); (3) illumination of maximal body surface; and 
(4) demonstration of a decrease in total bilirubin concen-
trations during the first 4 to 6 hours of exposure. 
 Recommendations. The intensity and spectral output of 
phototherapy devices is useful in predicting potential 
effectiveness in treating hyperbilirubinemia (group B rec-
ommendation). Clinical effectiveness should be evaluated 
before and monitored during use (group B recommenda-
tion). Blocking the light source or reducing exposed body 
surface should be avoided (group B recommendation). 
Standardization of irradiance meters, improvements in 
device design, and lower-upper limits of light intensity for 
phototherapy units merit further study. Comparing the in 
vivo performance of devices is not practical, in general, 
and alternative procedures need to be explored. (9/11)

PHYSICIAN REFUSAL TO PROVIDE INFORMATION 
OR TREATMENT ON THE BASIS OF CLAIMS OF 
CONSCIENCE
Committee on Bioethics
ABSTRACT. Health care professionals may have moral 
objections to particular medical interventions. They may 
refuse to provide or cooperate in the provision of these 
interventions. Such objections are referred to as conscien-
tious objections. Although it may be difficult to characterize 
or validate claims of conscience, respecting the individual 
physician’s moral integrity is important. Conflicts arise 
when claims of conscience impede a patient’s access to 
medical information or care. A physician’s conscientious 
objection to certain interventions or treatments may be 
constrained in some situations. Physicians have a duty 
to disclose to prospective patients treatments they refuse 
to perform. As part of informed consent, physicians also 
have a duty to inform their patients of all relevant and 
legally available treatment options, including options to 
which they object. They have a moral obligation to refer 
patients to other health care professionals who are will-
ing to provide those services when failing to do so would 
cause harm to the patient, and they have a duty to treat 
patients in emergencies when referral would significantly 
increase the probability of mortality or serious morbidity. 
Conversely, the health care system should make reason-
able accommodations for physicians with conscientious 
objections. (11/09)

PHYSICIANS’ ROLES IN COORDINATING CARE OF 
HOSPITALIZED CHILDREN (CLINICAL REPORT)
Patricia S. Lye, MD; Committee on Hospital Care; and Section 

on Hospital Medicine
ABSTRACT. The care of hospitalized children and adoles-
cents has become increasingly complex and often involves 
multiple physicians beyond the traditional primary care 
pediatrician. Hospitalists, medical subspecialists, surgi-
cal specialists, and hospital attending physicians may all 
participate in the care of hospitalized children and youth. 
This report summarizes the responsibilities of the pedia-
trician and other involved physicians in ensuring that 
children receive coordinated and comprehensive medical 
care delivered within the context of their medical homes 
as inpatients, and that care is appropriately continued on 
an outpatient basis. (9/10)

PLANNED HOME BIRTH
Committee on Fetus and Newborn
ABSTRACT. The American Academy of Pediatrics con-
curs with the recent statement of the American College of 
Obstetricians and Gynecologists affirming that hospitals 
and birthing centers are the safest settings for birth in the 
United States while respecting the right of women to make 
a medically informed decision about delivery. This state-
ment is intended to help pediatricians provide supportive, 
informed counsel to women considering home birth while 
retaining their role as child advocates and to summarize 
the standards of care for newborn infants born at home, 
which are consistent with standards for infants born in 
a medical care facility. Regardless of the circumstances 
of his or her birth, including location, every newborn 
infant deserves health care that adheres to the standards 
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highlighted in this statement, more completely described 
in other publications from the American Academy of 
Pediatrics, including Guidelines for Perinatal Care. The 
goal of providing high-quality care to all newborn infants 
can best be achieved through continuing efforts by all 
participating health care providers and institutions to 
develop and sustain communications and understanding 
on the basis of professional interaction and mutual respect 
throughout the health care system. (4/13)
 See full text on page 819.

POLIOVIRUS
Committee on Infectious Diseases
ABSTRACT. Despite marked progress in global polio 
eradication, the threat of polio importation into the United 
States remains; therefore, all children should be protected 
against the disease. The standard schedule for poliovirus 
immunization remains 4 doses of inactivated poliovirus 
vaccine at 2, 4, and 6 through 18 months and 4 through 6 
years of age. The minimum interval between doses 1 and 
2 and between doses 2 and 3 is 4 weeks, and the minimum 
interval between doses 3 and 4 is 6 months. The minimum 
age for dose 1 is 6 weeks. Minimal age and intervals 
should be used when there is imminent threat of expo-
sure, such as travel to an area in which polio is endemic 
or epidemic. The final dose in the inactivated poliovirus 
vaccine series should be administered at 4 through 6 years 
of age, regardless of the previous number of doses admin-
istered before the fourth birthday, and at least 6 months 
since the last dose was received. (9/11)

POSTDISCHARGE FOLLOW-UP OF INFANTS 
WITH CONGENITAL DIAPHRAGMATIC HERNIA 
(CLINICAL REPORT)
Section on Surgery and Committee on Fetus and Newborn
ABSTRACT. Infants with congenital diaphragmatic her-
nia often require intensive treatment after birth, have 
prolonged hospitalizations, and have other congenital 
anomalies. After discharge from the hospital, they may 
have long-term sequelae such as respiratory insufficiency, 
gastroesophageal reflux, poor growth, neurodevelopmen-
tal delay, behavior problems, hearing loss, hernia recur-
rence, and orthopedic deformities. Structured follow-up 
for these patients facilitates early recognition and treat-
ment of these complications. In this report, follow-up of 
infants with congenital diaphragmatic hernia is outlined. 
(3/08, reaffirmed 5/11)

POSTEXPOSURE PROPHYLAXIS IN CHILDREN  
AND ADOLESCENTS FOR NONOCCU PA TIONAL 
EXPOSURE TO HUMAN IMMUNODEFICIENCY VIRUS 
(CLINICAL REPORT)
Committee on Pediatric AIDS 
ABSTRACT. Exposure to human immunodeficiency 
virus (HIV) can occur in a number of situations unique 
to, or more common among, children and adolescents. 
Guidelines for postexposure prophylaxis (PEP) for occu-
pational and nonoccupational (eg, sexual, needle-sharing) 
exposures to HIV have been published by the US Public 
Health Service, but they do not directly address nonoccu-
pational HIV exposures unique to children (such as acci-
dental exposure to human milk from a woman infected 
with HIV or a puncture wound from a discarded needle 

on a playground), and they do not provide antiretroviral 
drug information relevant to PEP in children. 
 This clinical report reviews issues of potential exposure 
of children and adolescents to HIV and gives recommen-
dations for PEP in those situations. The risk of HIV 
transmission from nonoccupational, nonperinatal expo-
sure is generally low. Transmission risk is modified 
by factors related to the source and extent of exposure. 
Determination of the HIV infection status of the exposure 
source may not be possible, and data on transmission risk 
by exposure type may not exist. Except in the setting of 
perinatal transmission, no studies have demonstrated the 
safety and efficacy of postexposure use of antiretroviral 
drugs for the prevention of HIV transmission in nonoc-
cupational settings. Antiretroviral therapy used for PEP 
is associated with  significant toxicity. The decision to 
initiate prophylaxis needs to be made in consultation with 
the patient, the family, and a clinician with experience 
in treatment of persons with HIV infection. If instituted, 
therapy should be started as soon as possible after an 
exposure—no later than 72 hours—and continued for 
28  days. Many clinicians would use 3 drugs for PEP 
regimens, although 2 drugs may be considered in certain 
circumstances. Instruction for avoiding secondary trans-
mission should be given. Careful follow-up is needed 
for psychologic support, encouragement of medication 
adherence, toxicity monitoring, and serial HIV antibody 
testing. (6/03, reaffirmed 1/07, 10/08)

POSTNATAL CORTICOSTEROIDS TO PREVENT OR 
TREAT BRONCHOPULMONARY DYSPLASIA
Kristi L. Watterberg, MD, and Committee on Fetus and 

Newborn
ABSTRACT. The purpose of this revised statement is 
to review current information on the use of postnatal 
glucocorticoids to prevent or treat bronchopulmonary 
dysplasia in the preterm infant and to make updated 
recommendations regarding their use. High-dose dexa-
methasone (0.5 mg/kg per day) does not seem to confer 
additional therapeutic benefit over lower doses and is 
not recommended. Evidence is insufficient to make a rec-
ommendation regarding other glucocorticoid doses and 
preparations. The clinician must use clinical judgment 
when attempting to balance the potential adverse effects 
of glucocorticoid treatment with those of bronchopulmo-
nary dysplasia. (9/10)

POSTNATAL GLUCOSE HOMEOSTASIS IN LATE-
PRETERM AND TERM INFANTS (CLINICAL REPORT)
David H. Adamkin, MD, and Committee on Fetus 

and Newborn
ABSTRACT. This report provides a practical guide and 
algorithm for the screening and subsequent manage-
ment of neonatal hypoglycemia. Current evidence does 
not support a specific concentration of glucose that can 
discriminate normal from abnormal or can potentially 
result in acute or chronic irreversible neurologic damage. 
Early identification of the at-risk infant and institution of 
prophylactic measures to prevent neonatal hypoglycemia 
are recommended as a pragmatic approach despite the 
absence of a consistent definition of hypoglycemia in the 
literature. (3/11)



1064 SECTION 5/CURRENT POLICIES

PRECERTIFICATION PROCESS
Committee on Hospital Care
ABSTRACT. Precertification is a process still used by 
health insurance companies to control health care costs. 
Although we believe precertification is unnecessary and 
not cost-effective, in those instances where precertification 
is still being utilized, we suggest that the following pro-
cedures be adopted. This statement suggests guidelines 
that should help achieve this goal while allowing optimal 
access to care for children. (8/00, reaffirmed 5/05, 11/08)

PREMEDICATION FOR NONEMERGENCY 
ENDOTRACHEAL INTUBATION IN THE NEONATE 
(CLINICAL REPORT)
Praveen Kumar, MD; Susan E. Denson, MD; Thomas J. 

Mancuso, MD; Committee on Fetus and Newborn; and 
Section on Anesthesiology and Pain Medicine

ABSTRACT. Endotracheal intubation is a common proce-
dure in newborn care. The purpose of this clinical report 
is to review currently available evidence on use of pre-
medication for intubation, identify gaps in knowledge, 
and provide guidance for making decisions about the use 
of premedication. (2/10, reaffirmed 8/13)

PRENATAL SUBSTANCE ABUSE: SHORT- AND  
LONG-TERM EFFECTS ON THE EXPOSED FETUS 
(TECHNICAL REPORT)
Marylou Behnke, MD; Vincent C. Smith, MD; Committee on 

Substance Abuse; and Committee on Fetus and Newborn
ABSTRACT. Prenatal substance abuse continues to be a 
significant problem in this country and poses important 
health risks for the developing fetus. The primary care 
pediatrician’s role in addressing prenatal substance expo-
sure includes prevention, identification of exposure, rec-
ognition of medical issues for the exposed newborn infant, 
protection of the infant, and follow-up of the exposed 
infant. This report will provide information for the most 
common drugs involved in prenatal exposure: nicotine, 
alcohol, marijuana, opiates, cocaine, and methamphet-
amine. (2/13)
 See full text on page 827.

THE PRENATAL VISIT (CLINICAL REPORT)
George J. Cohen, MD, and Committee on Psychosocial Aspects 

of Child and Family Health
ABSTRACT. As advocates for children and their families, 
pediatricians can support and guide expectant parents 
in the prenatal period. Prenatal visits allow the pediatri-
cian to gather basic information from expectant parents, 
offer them information and advice, and identify high-risk 
conditions that may require special care. In addition, a 
prenatal visit is the first step in establishing a relation-
ship between the family and the pediatrician (the infant’s 
medical home) and in helping the parents develop par-
enting skills and confidence. There are several possible 
formats for this first visit. The one used depends on the 
experience and preference of the parents, the style of the 
pediatrician’s practice, and pragmatic issues of reimburse-
ment. (9/09)

PREPARATION FOR EMERGENCIES IN THE OFFICES 
OF PEDIATRICIANS AND PEDIATRIC PRIMARY 
CARE PROVIDERS
Committee on Pediatric Emergency Medicine
ABSTRACT. High-quality pediatric emergency care can 
be provided only through the collaborative efforts of 
many health care professionals and child advocates work-
ing together throughout a continuum of care that extends 
from prevention and the medical home to prehospital 
care, to emergency department stabilization, to critical 
care and rehabilitation, and finally to a return to care in 
the medical home. At times, the office of the pediatric 
primary care provider will serve as the entry site into the 
emergency care system, which comprises out-of-hospital 
emergency medical services personnel, emergency depart-
ment nurses and physicians, and other emergency and 
critical care providers. Recognizing the important role of 
pediatric primary care providers in the emergency care 
system for children and understanding the capabilities 
and limitations of that system are essential if pediatric 
primary care providers are to offer the best chance at 
intact survival for every child who is brought to the 
office with an emergency. Optimizing pediatric primary 
care provider office readiness for emergencies requires 
consideration of the unique aspects of each office prac-
tice, the types of patients and emergencies that might be 
seen, the resources on site, and the resources of the larger 
emergency care system of which the pediatric primary 
care provider’s office is a part. Parent education regard-
ing prevention, recognition, and response to emergen-
cies, patient triage, early recognition and stabilization of 
pediatric emergencies in the office, and timely transfer to 
an appropriate facility for definitive care are important 
responsibilities of every pediatric primary care provider. 
In addition, pediatric primary care providers can collabo-
rate with out-of-hospital and hospital-based providers 
and advocate for the best-quality emergency care for their 
patients. (7/07, reaffirmed 6/11)

PREPARING FOR PEDIATRIC EMERGENCIES: DRUGS TO 
CONSIDER (CLINICAL REPORT)
Mary A. Hegenbarth, MD, and Committee on Drugs
ABSTRACT. This clinical report provides current recom-
mendations regarding the selection and use of drugs in 
preparation for pediatric emergencies. It is not intended 
to be a comprehensive list of all medications that may 
be used in all emergencies. When possible, dosage rec-
ommendations are consistent with those used in current 
emergency references such as the Advanced Pediatric Life 
Support and Pediatric Advanced Life Support textbooks and 
the recently revised American Heart Association resusci-
tation guidelines. (2/08, reaffirmed 10/11)

PRESCRIBING ASSISTIVE-TECHNOLOGY 
SYSTEMS: FOCUS ON CHILDREN WITH IMPAIRED 
COMMUNICATION (CLINICAL REPORT)
Larry W. Desch, MD; Deborah Gaebler-Spira, MD; and 

Council on Children With Disabilities
ABSTRACT. This clinical report defines common terms 
of use and provides information on current practice, 
research, and limitations of assistive technology that can 
be used in systems for communication. The assessment 
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process to determine the best devices for use with a par-
ticular child (ie, the best fit of a device) is also reviewed. 
The primary care pediatrician, as part of the medical 
home, plays an important role in the interdisciplinary 
effort to provide appropriate assistive technology and 
may be asked to make a referral for assessment or pre-
scribe a particular device. This report provides resources 
to assist pediatricians in this role and reviews the interdis-
ciplinary team functional evaluation using standardized 
assessments; the multiple funding opportunities available 
for obtaining devices and ways in which pediatricians can 
assist families with obtaining them; the training necessary 
to use these systems once the devices are procured; the fol-
low-up evaluation to ensure that the systems are meeting 
their goals; and the leadership skills needed to advocate 
for this technology. The American Academy of Pediatrics 
acknowledges the need for key resources to be identified 
in the community and recognizes that these resources are 
a shared medical, educational, therapeutic, and family 
responsibility. Although this report primarily deals with 
assistive technology specific for communication impair-
ments, many of the details in this report also can aid in the 
acquisition and use of other types of assistive technology. 
(6/08, reaffirmed 1/12)

PRESCRIBING THERAPY SERVICES FOR CHILDREN 
WITH MOTOR DISABILITIES (CLINICAL REPORT)
Committee on Children With Disabilities
ABSTRACT. Pediatricians often are called on to prescribe 
physical, occupational, and speech-language therapy ser-
vices for children with motor disabilities. This report 
defines the context in which rehabilitation therapies 
should be prescribed, emphasizing the evaluation and 
enhancement of the child’s function and abilities and par-
ticipation in age-appropriate life roles. The report encour-
ages pediatricians to work with teams including the 
parents, child, teachers, therapists, and other physicians 
to ensure that their patients receive appropriate therapy 
services. (6/04, reaffirmed 5/07, 5/11) 

PRESERVATION OF FERTILITY IN PEDIATRIC 
AND ADOLESCENT PATIENTS WITH CANCER 
(TECHNICAL REPORT)
Mary E. Fallat, MD; John Hutter, MD; Committee on 

Bioethics; Section on Hematology/Oncology; and Section 
on Surgery

ABSTRACT. Many cancers that present in children and 
adolescents are curable with surgery, chemotherapy, 
and/or radiation therapy. Potential adverse consequences 
of treatment include sterility, infertility, or subfertility 
as a result of either gonad removal or damage to germ 
cells from adjuvant therapy. In recent years, treatment 
of solid tumors and hematologic malignancies has been 
modified in an attempt to reduce damage to the gonads. 
Simultaneously, advances in assisted reproductive tech-
niques have led to new possibilities for the prevention and 
treatment of infertility. This technical report reviews the 
topic of fertility preservation in pediatric and adolescent 
patients with cancer, including ethical considerations. 
(5/08, reaffirmed 2/12)

PREVENTING AND TREATING HOMESICKNESS 
(CLINICAL REPORT)
Christopher A. Thurber, PhD; Edward Walton, MD; and 

Council on School Health
ABSTRACT. Homesickness is the distress and functional 
impairment caused by an actual or anticipated separa-
tion from home and attachment objects such as parents. 
It is characterized by acute longing and preoccupying 
thoughts of home. Almost all children, adolescents, and 
adults experience some degree of homesickness when 
they are apart from familiar people and environments. 
Pediatricians and other health care professionals are in 
a unique position to assist families in understanding the 
etiology, prevention, and treatment of homesickness. In 
the case of planned separations, such as summer camp, 
techniques are provided that may aid in prevention. In 
the case of unanticipated or traumatic separations, such 
as hospitalization, effective treatment strategies are avail-
able. (1/07, reaffirmed 5/12)

PREVENTION OF AGRICULTURAL INJURIES AMONG 
CHILDREN AND ADOLESCENTS
Committee on Injury and Poison Prevention and Committee 

on Community Health Services 
ABSTRACT. Although the annual number of farm deaths 
to children and adolescents has decreased since pub-
lication of the 1988 American Academy of Pediatrics 
statement, “Rural Injuries,” the rate of nonfatal farm 
injuries has increased. Approximately 100 unintentional 
injury deaths occur annually to children and adolescents 
on US farms, and an additional 22 000 injuries to chil-
dren younger than 20 years occur on farms. Relatively 
few adolescents are employed on farms compared with 
other types of industry, yet the proportion of fatalities 
in agriculture is higher than that for any other type of 
adolescent employment. The high mortality and severe 
morbidity associated with farm injuries require continu-
ing and improved injury-control strategies. This statement 
provides recommendations for pediatricians regarding 
patient and community education as well as public advo-
cacy related to agricultural injury prevention in childhood 
and adolescence. (10/01, reaffirmed 1/07, 11/11)

PREVENTION OF CHOKING AMONG CHILDREN
Committee on Injury, Violence, and Poison Prevention
ABSTRACT. Choking is a leading cause of morbidity and 
mortality among children, especially those aged 3 years 
or younger. Food, coins, and toys are the primary causes 
of choking-related injury and death. Certain character-
istics, including shape, size, and consistency, of certain 
toys and foods increase their potential to cause chok-
ing among children. Childhood choking hazards should 
be addressed through comprehensive and coordinated 
prevention activities. The US Consumer Product Safety 
Commission (CPSC) should increase efforts to ensure that 
toys that are sold in retail store bins, vending machines, 
or on the Internet have appropriate choking-hazard warn-
ings; work with manufacturers to improve the effective-
ness of recalls of products that pose a choking risk to 
children; and increase efforts to prevent the resale of these 
recalled products via online auction sites. Current gaps in 
choking-prevention standards for children’s toys should 
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be reevaluated and addressed, as appropriate, via revi-
sions to the standards established under the Child Safety 
Protection Act, the Consumer Product Safety Improvement 
Act, or regulation by the CPSC. Prevention of food-related 
choking among children in the United States has been 
inadequately addressed at the federal level. The US Food 
and Drug Administration should establish a systematic, 
institutionalized process for examining and addressing 
the hazards of food-related choking. This process should 
include the establishment of the necessary surveillance, 
hazard evaluation, enforcement, and public education 
activities to prevent food-related choking among children. 
While maintaining its highly cooperative arrangements 
with the CPSC and the US Department of Agriculture, the 
Food and Drug Administration should have the author-
ity to address choking-related risks of all food products, 
including meat products that fall under the jurisdiction of 
the US Department of Agriculture. The existing National 
Electronic Injury Surveillance System–All Injury Program 
of the CPSC should be modified to conduct more-detailed 
surveillance of choking on food among children. Food 
manufacturers should design new foods and redesign 
existing foods to avoid shapes, sizes, textures, and other 
characteristics that increase choking risk to children, to the 
extent possible. Pediatricians, dentists, and other infant 
and child health care providers should provide choking-
prevention counseling to parents as an integral part of 
anticipatory guidance activities. (2/10)

PREVENTION OF DROWNING
Committee on Injury, Violence, and Poison Prevention 
ABSTRACT. Drowning is a leading cause of injury-related 
death in children. In 2006, fatal drowning claimed the 
lives of approximately 1100 US children younger than 
20 years. A number of strategies are available to prevent 
these tragedies. As educators and advocates, pediatricians 
can play an important role in the prevention of drowning. 
(5/10)

PREVENTION OF DROWNING (TECHNICAL REPORT)
Committee on Injury, Violence, and Poison Prevention and 

Jeffrey Weiss, MD
ABSTRACT. Drowning is a leading cause of injury-related 
death in children. In 2006, approximately 1100 US children 
younger than 20 years died from drowning. A number of 
strategies are available to prevent these tragedies. As edu-
cators and advocates, pediatricians can play an important 
role in the prevention of drowning. (5/10)

PREVENTION AND MANAGEMENT OF PAIN IN THE 
NEONATE: AN UPDATE
Committee on Fetus and Newborn and Section on Surgery 

(joint with Canadian Paediatric Society)
ABSTRACT. The prevention of pain in neonates should be 
the goal of all caregivers, because repeated painful expo-
sures have the potential for deleterious consequences. 
Neonates at greatest risk of neurodevelopmental impair-
ment as a result of preterm birth (ie, the smallest and 
sickest) are also those most likely to be exposed to the 
greatest number of painful stimuli in the NICU. Although 

there are major gaps in our knowledge regarding the most 
effective way to prevent and relieve pain in neonates, 
proven and safe therapies are currently underused for 
routine minor yet painful procedures. Every health care 
facility caring for neonates should implement an effective 
pain-prevention program, which includes strategies for 
routinely assessing pain, minimizing the number of pain-
ful procedures performed, effectively using pharmaco-
logic and nonpharmacologic therapies for the prevention 
of pain associated with routine minor procedures, and 
eliminating pain associated with surgery and other major 
procedures. (11/06, reaffirmed 5/10)

PREVENTION AND MANAGEMENT OF POSITIONAL 
SKULL DEFORMITIES IN INFANTS (CLINICAL REPORT)
James Laughlin, MD; Thomas G. Luerssen, MD; Mark 

S. Dias, MD; Committee on Practice and Ambulatory 
Medicine; and Section on Neurological Surgery

ABSTRACT. Positional skull deformities may be pres-
ent at birth or may develop during the first few months 
of life. Since the early 1990s, US pediatricians have seen 
an increase in the number of children with cranial asym-
metry, particularly unilateral flattening of the occiput, 
likely attributable to parents following the American 
Academy of Pediatrics “Back to Sleep” positioning rec-
ommendations aimed at decreasing the risk of sudden 
infant death syndrome. Positional skull deformities are 
generally benign, reversible head-shape anomalies that do 
not require surgical intervention, as opposed to craniosyn-
ostosis, which can result in neurologic damage and pro-
gressive craniofacial distortion. Although associated with 
some risk of positional skull deformity, healthy young 
infants should be placed down for sleep on their backs. 
The practice of putting infants to sleep on their backs has 
been associated with a drastic decrease in the incidence 
of sudden infant death syndrome. Pediatricians need to 
be able to properly differentiate infants with benign skull 
deformities from those with craniosynostosis, educate 
parents on methods of proactively decreasing the likeli-
hood of the development of occipital flattening, initiate 
appropriate management, and make referrals when nec-
essary. This report provides guidance for the prevention, 
diagnosis, and management of positional skull deformity 
in an otherwise normal infant without evidence of associ-
ated anomalies, syndromes, or spinal disease. (11/11)

PREVENTION OF PEDIATRIC OVERWEIGHT 
AND OBESITY 
Committee on Nutrition 
ABSTRACT. The dramatic increase in the prevalence of 
childhood overweight and its resultant comorbidities are 
associated with significant health and financial burdens, 
warranting strong and comprehensive prevention efforts. 
This statement  proposes strategies for early identification 
of excessive weight gain by using body mass index, for 
dietary and physical activity interventions during health 
supervision encounters, and for advocacy and research. 
(8/03, reaffirmed 10/06)
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PREVENTION OF ROTAVIRUS DISEASE: UPDATED 
GUIDELINES FOR USE OF ROTAVIRUS VACCINE
Committee on Infectious Diseases
ABSTRACT. This statement updates and replaces the 2007 
American Academy of Pediatrics statement for preven-
tion of rotavirus gastroenteritis. In February 2006, a live 
oral human-bovine reassortant rotavirus vaccine (RV5 
[RotaTeq]) was licensed as a 3-dose series for use in infants 
in the United States. The American Academy of Pediatrics 
recommended routine use of RV5 in infants in the United 
States. In April 2008, a live, oral, human attenuated rota-
virus vaccine (RV1 [Rotarix]) was licensed as a 2-dose 
series for use in infants in the United States. The American 
Academy of Pediatrics recommends routine immuniza-
tion of infants in the United States with rotavirus vaccine. 
The American Academy of Pediatrics does not express 
a preference for either RV5 or RV1. RV5 is to be admin-
istered orally in a 3-dose series with doses administered 
at 2, 4, and 6 months of age; RV1 is to be administered 
orally in a 2-dose series with doses administered at 2 and 
4 months of age. The first dose of rotavirus vaccine should 
be administered from 6 weeks through 14 weeks, 6 days 
of age. The minimum interval between doses of rotavirus 
vaccine is 4 weeks. All doses should be administered by 8 
months, 0 days of age. Recommendations in this statement 
also address the maximum ages for doses, contraindica-
tions, precautions, and special situations for administra-
tion of rotavirus vaccine. (3/09)

PREVENTION OF SEXUAL HARASSMENT IN THE 
WORKPLACE AND EDUCATIONAL SETTINGS 
Committee on Pediatric Workforce
ABSTRACT. The American Academy of Pediatrics is com-
mitted to working to ensure that workplaces and educa-
tional settings in which pediatricians spend time are free 
of sexual harassment. The purpose of this statement is to 
heighten awareness and sensitivity to this important issue, 
recognizing that institutions, clinics, and office-based 
practices may have existing policies. (10/06, reaffirmed 
5/09, 1/12)

PREVENTION AND TREATMENT OF TYPE 2 DIABETES 
MELLITUS IN CHILDREN, WITH SPECIAL EMPHASIS ON 
AMERICAN INDIAN AND ALASKA NATIVE CHILDREN 
(CLINICAL REPORT)
Committee on Native American Child Health and Section 

on Endocrinology 
ABSTRACT. The emergence of type 2 diabetes mellitus 
in the American Indian/Alaska Native pediatric popula-
tion presents a new challenge for pediatricians and other 
health care professionals. This chronic disease requires 
preventive efforts, early diagnosis, and collaborative care 
of the patient and family within the context of a medical 
home. (10/03, reaffirmed 10/08)

THE PREVENTION OF UNINTENTIONAL INJURY 
AMONG AMERICAN INDIAN AND ALASKA NATIVE 
CHILDREN: A SUBJECT REVIEW (CLINICAL REPORT)
Committee on Native American Child Health and Committee 

on Injury and Poison Prevention
ABSTRACT. Among ethnic groups in the United States, 
American Indian and Alaska Native (AI/AN) children 
experience the highest rates of injury mortality and mor-
bidity. Injury mortality rates for AI/AN children have 
decreased during the past quarter century, but remain 
almost double the rate for all children in the United States. 
The Indian Health Service (IHS), the federal agency with 
the primary responsibility for the health care of AI/
AN people, has sponsored an internationally recognized 
injury prevention program designed to reduce the risk 
of injury death by addressing community-specific risk 
factors. Model programs developed by the IHS and tribal 
governments have led to successful outcomes in motor 
vehicle occupant safety, drowning prevention, and fire 
safety. Injury prevention programs in tribal communities 
require special attention to the sovereignty of tribal gov-
ernments and the unique cultural aspects of health care 
and communication. Pediatricians working with AI/AN 
children on reservations or in urban environments are 
strongly urged to collaborate with tribes and the IHS to 
create community-based coalitions and develop programs 
to address highly preventable injury-related mortality and 
morbidity. Strong advocacy also is needed to promote 
childhood injury prevention as an important priority 
for federal agencies and tribes. (12/99, reaffirmed 12/02 
COIVPP, 5/03 CONACH, 1/06, 1/09)

PREVENTION OF VARICELLA: UPDATE OF RECOM-
MENDATIONS FOR USE OF QUADRIVALENT AND 
MONOVALENT VARICELLA VACCINES IN CHILDREN
Committee on Infectious Diseases
ABSTRACT. Two varicella-containing vaccines are 
licensed for use in the United States: monovalent vari-
cella vaccine (Varivax [Merck & Co, Inc, West Point, 
PA]) and quadrivalent measles-mumps-rubella-varicella 
vaccine (MMRV) (ProQuad [Merck & Co, Inc]). It is esti-
mated from postlicensure data that after vaccination at 
12 through 23 months of age, 7 to 9 febrile seizures occur 
per 10 000 children who receive the MMRV, and 3 to 4 
febrile seizures occur per 10 000 children who receive the 
measles-mumps-rubella (MMR) and varicella vaccines 
administered concurrently but at separate sites. Thus, 1 
additional febrile seizure is expected to occur per approxi-
mately 2300 to 2600 children 12 to 23 months old vac-
cinated with the MMRV, when compared with separate 
MMR and varicella vaccine administration. The period 
of risk for febrile seizures is from 5 through 12 days after 
receipt of the vaccine(s). No increased risk of febrile sei-
zures is seen among patients 4 to 6 years of age receiving 
MMRV. Febrile seizures do not predispose to epilepsy or 
neurodevelopmental delays later in life and are not asso-
ciated with long-term health impairment. The American 
Academy of Pediatrics recommends that either MMR and 
varicella vaccines separately or the MMRV be used for the 
first dose of measles, mumps, rubella, and varicella vac-
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cines administered at 12 through 47 months of age. For the 
first dose of measles, mumps, rubella, and varicella vac-
cines administered at ages 48 months and older, and for 
dose 2 at any age (15 months to 12 years), use of MMRV 
generally is preferred over separate injections of MMR 
and varicella vaccines. (8/11)

PREVENTIVE ORAL HEALTH INTERVENTION 
FOR PEDIATRICIANS
Section on Pediatric Dentistry and Oral Health
ABSTRACT. This policy is a compilation of current con-
cepts and scientific evidence required to understand and 
implement practice-based preventive oral health programs 
designed to improve oral health outcomes for all children 
and especially children at significant risk of dental decay. 
In addition, it reviews cariology and caries risk assessment 
and defines, through available evidence, appropriate rec-
ommendations for preventive oral health intervention by 
primary care pediatric practitioners. (12/08)

PRINCIPLES FOR THE DEVELOPMENT AND USE OF 
QUALITY MEASURES
Steering Committee on Quality Improvement and 

Management and Committee on Practice and 
Ambulatory Medicine

ABSTRACT. The American Academy of Pediatrics and 
its members are committed to improving the health care 
system to provide the highest-quality and safest health 
care for infants, children, adolescents, and young adults. 
This statement is intended as a guide for pediatricians and 
pediatric leadership on the appropriate uses of quality 
measures and the criteria on which they should be based. 
The statement summarizes the current national efforts 
on quality measurement and provides a set of principles 
for the development, use, and evaluation of quality mea-
sures for improving children’s health and health care. The 
American Academy of Pediatrics recommends that these 
measures address important issues for children; be appro-
priate for children’s health and health care, scientifically 
valid, and feasible; and focus on what can be improved. 
In addition, the American Academy of Pediatrics supports 
reasonable principles for the oversight and implementa-
tion of pay-for-performance programs. (2/08)

PRINCIPLES OF HEALTH CARE FINANCING
Committee on Child Health Financing
ABSTRACT. The American Academy of Pediatrics advo-
cates that all children must have health insurance coverage 
that ensures them access to affordable and comprehensive 
quality care. Access to care depends on the design and 
implementation of payment systems that ensure the eco-
nomic viability of the medical home; support and grow the 
professional pediatric workforce; promote the adoption 
and implementation of health information technology; 
enhance medical education, training, and research; and 
encourage and reward quality-improvement programs 
that advance and strengthen the medical home. Health 
insurance plans must be portable from state to state, with 
administrative procedures to eliminate breaks and gaps in 

coverage to ensure continuous coverage from year to year. 
Plans should ensure free choice of clinicians and foster 
coordination with public and private community-based 
programs for infants, children, and adolescents through 
the age of 26. The scope of services provided by all health 
plans must include preventive, acute and chronic illness, 
behavioral, inpatient, emergency, and home health care. 
These plans must be affordable and have cost-sharing 
policies that protect patients and families from financial 
strain and are without risk of loss of benefits because 
of plan design, current illness, or preexisting condition. 
(10/10, reaffirmed 4/13)

PRINCIPLES OF JUDICIOUS ANTIBIOTIC PRESCRIBING 
FOR UPPER RESPIRATORY TRACT INFECTIONS IN 
PEDIATRICS (CLINICAL REPORT)
Committee on Infectious Diseases
ABSTRACT. Most upper respiratory tract infections are 
caused by viruses and require no antibiotics. This clini-
cal report focuses on antibiotic prescribing strategies for 
bacterial upper respiratory tract infections, including 
acute otitis media, acute bacterial sinusitis, and strepto-
coccal pharyngitis. The principles for judicious antibiotic 
prescribing that are outlined focus on applying stringent 
diagnostic criteria, weighing the benefits and harms of 
antibiotic therapy, and understanding situations when 
antibiotics may not be indicated. The principles can be 
used to amplify messages from recent clinical guidelines 
for local guideline development and for patient communi-
cation; they are broadly applicable to antibiotic prescrib-
ing in general. (11/13) 
 See full text on page 845.

PRINCIPLES OF PEDIATRIC PATIENT SAFETY: 
REDUCING HARM DUE TO MEDICAL CARE
Steering Committee on Quality Improvement and 

Management and Committee on Hospital Care
ABSTRACT. Pediatricians are rendering care in an envi-
ronment that is increasingly complex, which results 
in multiple opportunities to cause unintended harm. 
National awareness of patient safety risks has grown in 
the 10 years since the Institute of Medicine published its 
report To Err Is Human, and patients and society as a whole 
continue to challenge health care providers to examine 
their practices and implement safety solutions. The depth 
and breadth of harm incurred by the practice of medicine 
is still being defined as reports continue to uncover a vari-
ety of avoidable errors, from those that involve specific 
high-risk medications to those that are more generaliz-
able, such as patient misidentification. Pediatricians in all 
venues must have a working knowledge of patient-safety 
language, advocate for best practices that attend to risks 
that are unique to children, identify and support a culture 
of safety, and lead efforts to eliminate avoidable harm in 
any setting in which medical care is rendered to children. 
(5/11)
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PROBIOTICS AND PREBIOTICS IN PEDIATRICS 
(CLINICAL REPORT)
Dan W. Thomas, MD; Frank R. Greer, MD; Committee on 

Nutrition; and Section on Gastroenterology, Hepatology, 
and Nutrition

ABSTRACT. This clinical report reviews the currently 
known health benefits of probiotic and prebiotic products, 
including those added to commercially available infant 
formula and other food products for use in children. 
Probiotics are supplements or foods that contain viable 
microorganisms that cause alterations of the microflora of 
the host. Use of probiotics has been shown to be modestly 
effective in randomized clinical trials (RCTs) in (1) treat-
ing acute viral gastroenteritis in healthy children; and 
(2) preventing antibiotic-associated diarrhea in healthy 
children. There is some evidence that probiotics prevent 
necrotizing enterocolitis in very low birth weight infants 
(birth weight between 1000 and 1500 g), but more stud-
ies are needed. The results of RCTs in which probiotics 
were used to treat childhood Helicobacter pylori gastritis, 
irritable bowel syndrome, chronic ulcerative colitis, and 
infantile colic, as well as in preventing childhood atopy, 
although encouraging, are preliminary and require fur-
ther confirmation. Probiotics have not been proven to be 
beneficial in treating or preventing human cancers or in 
treating children with Crohn disease. There are also safety 
concerns with the use of probiotics in infants and children 
who are immunocompromised, chronically debilitated, or 
seriously ill with indwelling medical devices. 
 Prebiotics are supplements or foods that contain a non-
digestible food ingredient that selectively stimulates the 
favorable growth and/or activity of indigenous probiotic 
bacteria. Human milk contains substantial quantities of 
prebiotics. There is a paucity of RCTs examining prebiot-
ics in children, although there may be some long-term 
benefit of prebiotics for the prevention of atopic eczema 
and common infections in healthy infants. Confirmatory 
well-designed clinical research studies are necessary. 
(11/10)

PROFESSIONAL LIABILITY INSURANCE AND 
MEDICOLEGAL EDUCATION FOR PEDIATRIC 
RESIDENTS AND FELLOWS
Committee on Medical Liability and Risk Management
ABSTRACT. The American Academy of Pediatrics 
believes that pediatric residents and fellows should be 
fully informed of the scope and limitations of their pro-
fessional liability insurance coverage while in training. 
The academy states that residents and fellows should be 
educated by their training institutions on matters relating 
to medical liability and the importance of maintaining 
adequate and continuous professional liability insurance 
coverage throughout their careers in medicine. (8/11)

PROFESSIONALISM IN PEDIATRICS: STATEMENT 
OF PRINCIPLES
Committee on Bioethics
ABSTRACT. The purpose of this statement is to delin-
eate the concept of professionalism within the context of 
pediatrics and to provide a brief statement of principles to 
guide the behavior and professional practice of pediatri-
cians. (10/07, reaffirmed 5/11)

PROFESSIONALISM IN PEDIATRICS 
(TECHNICAL REPORT)
Mary E. Fallat, MD; Jacqueline Glover, PhD; and Committee 

on Bioethics
ABSTRACT. The purpose of this report is to provide a 
concrete overview of the ideal standards of behavior and 
professional practice to which pediatricians should aspire 
and by which students and residents can be evaluated. 
Recognizing that the ideal is not always achievable in the 
practical sense, this document details the key components 
of professionalism in pediatric practice with an emphasis 
on core professional values for which pediatricians should 
strive and that will serve as a moral compass needed 
to provide quality care for children and their families. 
(10/07, reaffirmed 5/11)

PROMOTING EDUCATION, MENTORSHIP, AND 
SUPPORT FOR PEDIATRIC RESEARCH
Committee on Pediatric Research
ABSTRACT. Pediatricians have an important role to play 
in the advancement of child health research and should be 
encouraged and supported to pursue research activities. 
Education and training in child health research should be 
part of every level of pediatric training. Continuing educa-
tion and access to research advisors should be available to 
practitioners and academic faculty. Recommendations to 
promote additional research education and support at all 
levels of pediatric training, from premedical to continuing 
medical education, as well as suggestions for means to 
increase support and mentorship for research activities, 
are outlined in this statement. (6/01, reaffirmed 1/05, 
5/08, 10/11)

PROMOTING THE PARTICIPATION OF CHILDREN 
WITH DISABILITIES IN SPORTS, RECREATION, AND 
PHYSICAL ACTIVITIES (CLINICAL REPORT)
Nancy A. Murphy, MD; Paul S. Carbone, MD; and Council 

on Children With Disabilities
ABSTRACT. The benefits of physical activity are uni-
versal for all children, including those with disabilities. 
The participation of children with disabilities in sports 
and recreational activities promotes inclusion, minimizes 
deconditioning, optimizes physical functioning, and 
enhances overall well-being. Despite these benefits, chil-
dren with disabilities are more restricted in their participa-
tion, have lower levels of fitness, and have higher levels of 
obesity than their peers without disabilities. Pediatricians 
and parents may overestimate the risks or overlook the 
benefits of physical activity in children with disabilities. 
Well-informed decisions regarding each child’s partici-
pation must consider overall health status, individual 
activity preferences, safety precautions, and availability of 
appropriate programs and equipment. Health supervision 
visits afford pediatricians, children with disabilities, and 
parents opportunities to collaboratively generate goal-
directed activity “prescriptions.” Child, family, financial, 
and societal barriers to participation need to be directly 
identified and addressed in the context of local, state, and 
federal laws. The goal is inclusion for all children with 
disabilities in appropriate activities. This clinical report 
discusses the importance of physical activity, recreation, 
and sports participation for children with disabilities 
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and offers practical suggestions to pediatric health care 
professionals for the promotion of participation. (5/08, 
reaffirmed 1/12)

PROMOTING THE WELL-BEING OF CHILDREN WHOSE 
PARENTS ARE GAY OR LESBIAN
Committee on Psychosocial Aspects of Child and Family Health
ABSTRACT. To promote optimal health and well-being of 
all children, the American Academy of Pediatrics (AAP) 
supports access for all children to (1) civil marriage rights 
for their parents and (2) willing and capable foster and 
adoptive parents, regardless of the parents’ sexual orienta-
tion. The AAP has always been an advocate for, and has 
developed policies to support, the optimal physical, men-
tal, and social health and well-being of all infants, children, 
adolescents, and young adults. In so doing, the AAP has 
supported families in all their diversity, because the fam-
ily has always been the basic social unit in which children 
develop the supporting and nurturing relationships with 
adults that they need to thrive. Children may be born to, 
adopted by, or cared for temporarily by married couples, 
nonmarried couples, single parents, grandparents, or legal 
guardians, and any of these may be heterosexual, gay or 
lesbian, or of another orientation. Children need secure 
and enduring relationships with committed and nurtur-
ing adults to enhance their life experiences for optimal 
social-emotional and cognitive development. Scientific 
evidence affirms that children have similar developmen-
tal and emotional needs and receive similar parenting 
whether they are raised by parents of the same or differ-
ent genders. If a child has 2 living and capable parents 
who choose to create a permanent bond by way of civil 
marriage, it is in the best interests of their child(ren) that 
legal and social institutions allow and support them to 
do so, irrespective of their sexual orientation. If 2 parents 
are not available to the child, adoption or foster parenting 
remain acceptable options to provide a loving home for a 
child and should be available without regard to the sexual 
orientation of the parent(s). (3/13)
 See full text on page 857.

PROMOTING THE WELL-BEING OF CHILDREN WHOSE 
PARENTS ARE GAY OR LESBIAN (TECHNICAL REPORT)
Ellen C. Perrin, MD, MA; Benjamin S. Siegel, MD; 

and Committee on Psychosocial Aspects of Child and 
Family Health

ABSTRACT. Extensive data available from more than 
30  years of research reveal that children raised by gay 
and lesbian parents have demonstrated resilience with 
regard to social, psychological, and sexual health despite 
economic and legal disparities and social stigma. Many 
studies have demonstrated that children’s well-being 
is affected much more by their relationships with their 
parents, their parents’ sense of competence and security, 
and the presence of social and economic support for the 
family than by the gender or the sexual orientation of their 
parents. Lack of opportunity for same-gender couples to 
marry adds to families’ stress, which affects the health 
and welfare of all household members. Because marriage 
strengthens families and, in so doing, benefits children’s 
development, children should not be deprived of the 
opportunity for their parents to be married. Paths to par-

enthood that include assisted reproductive techniques, 
adoption, and foster parenting should focus on compe-
tency of the parents rather than their sexual orientation. 
(3/13)
 See full text on page 863.

PROMOTION OF HEALTHY WEIGHT-CONTROL 
PRACTICES IN YOUNG ATHLETES
Committee on Sports Medicine and Fitness
ABSTRACT. Children and adolescents are often involved 
in sports in which weight loss or weight gain is per-

ceived as an advantage. This policy statement describes 
unhealthy weight-control practices that may be harmful 
to the health and/or performance of athletes. Healthy 
methods of weight loss and weight gain are discussed, 
and physicians are given resources and recommendations 
that can be used to counsel athletes, parents, coaches, 
and school administrators in discouraging inappropriate 
weight-control behaviors and encouraging healthy meth-
ods of weight gain or loss, when needed. (12/05) 

PROTECTING CHILDREN FROM SEXUAL ABUSE BY 
HEALTH CARE PROVIDERS
Committee on Child Abuse and Neglect
ABSTRACT. Sexual abuse or exploitation of children is 
never acceptable. Such behavior by health care providers 
is particularly concerning because of the trust that chil-
dren and their families place on adults in the health care 
profession. The American Academy of Pediatrics strongly 
endorses the social and moral prohibition against sexual 
abuse or exploitation of children by health care providers. 
The academy opposes any such sexual abuse or exploita-
tion by providers, particularly by the academy’s members. 
Health care providers should be trained to recognize 
and abide by appropriate provider-patient boundaries. 
Medical institutions should screen staff members for a 
history of child abuse issues, train them to respect and 
maintain appropriate boundaries, and establish policies 
and procedures to receive and investigate concerns about 
patient abuse. Each person has a responsibility to ensure 
the safety of children in health care settings and to scrupu-
lously follow appropriate legal and ethical reporting and 
investigation procedures. (6/11)

PROTECTIVE EYEWEAR FOR YOUNG ATHLETES
Committee on Sports Medicine and Fitness (joint with 

American Academy of Ophthalmology)
ABSTRACT. The American Academy of Pediatrics and 
American Academy of Ophthalmology strongly recom-
mend protective eyewear for all participants in sports 
in which there is risk of eye injury. Protective eyewear 
should be mandatory for athletes who are functionally 
1-eyed and for athletes whose ophthalmologists recom-
mend eye protection after eye surgery or trauma. (3/04, 
reaffirmed 2/08, 6/11) 

PROVIDING CARE FOR CHILDREN AND ADOLESCENTS 
FACING HOMELESSNESS AND HOUSING INSECURITY
Council on Community Pediatrics
ABSTRACT. Child health and housing security are closely 
intertwined, and children without homes are more likely 
to suffer from chronic disease, hunger, and malnutrition 
than are children with homes. Homeless children and 
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youth often have significant psychosocial development 
issues, and their education is frequently interrupted. 
Given the overall effects that homelessness can have on 
a child’s health and potential, it is important for pediatri-
cians to recognize the factors that lead to homelessness, 
understand the ways that homelessness and its causes can 
lead to poor health outcomes, and when possible, help 
children and families mitigate some of the effects of home-
lessness. Through practice change, partnership with com-
munity resources, awareness, and advocacy, pediatricians 
can help optimize the health and well-being of children 
affected by homelessness. (5/13)
 See full text on page 875.

PROVIDING CARE FOR IMMIGRANT, MIGRANT, AND 
BORDER CHILDREN
Council on Community Pediatrics
ABSTRACT. This policy statement, which recognizes the 
large changes in immigrant status since publication of the 
2005 statement “Providing Care for Immigrant, Homeless, 
and Migrant Children,” focuses on strategies to support 
the health of immigrant children, infants, adolescents, 
and young adults. Homeless children will be addressed 
in a forthcoming separate statement (“Providing Care 
for Children and Adolescents Facing Homelessness and 
Housing Insecurity”). While recognizing the diversity 
across and within immigrant, migrant, and border popu-
lations, this statement provides a basic framework for 
serving and advocating for all immigrant children, with 
a particular focus on low-income and vulnerable popula-
tions. Recommendations include actions needed within 
and outside the health care system, including expansion 
of access to high-quality medical homes with culturally 
and linguistically effective care as well as education and 
literacy programs. The statement recognizes the unique 
and special role that pediatricians can play in the lives of 
immigrant children and families. Recommendations for 
policies that support immigrant child health are included. 
(5/13)
 See full text on page 883.

PROVIDING A PRIMARY CARE MEDICAL HOME FOR 
CHILDREN AND YOUTH WITH CEREBRAL PALSY 
(CLINICAL REPORT)
Gregory S. Liptak, MD, MPH; Nancy A. Murphy, MD; and 

Council on Children With Disabilities
ABSTRACT. All primary care providers will care for 
children with cerebral palsy in their practice. In addition 
to well-child and acute illness care, the role of the medi-
cal home in the management of these children includes 
diagnosis, planning for interventions, authorizing treat-
ments, and follow-up. Optimizing health and well-being 
for children with cerebral palsy and their families entails 
family-centered care provided in the medical home; 
comanagement is the most common model. This report 
reviews the aspects of care specific to cerebral palsy that a 
medical home should provide beyond the routine health 
care needed by all children. (10/11)

PROVIDING A PRIMARY CARE MEDICAL HOME 
FOR CHILDREN AND YOUTH WITH SPINA BIFIDA 
(CLINICAL REPORT)
Robert Burke, MD, MPH; Gregory S. Liptak, MD, MPH; and 

Council on Children With Disabilities
ABSTRACT. The pediatric primary care provider in the 
medical home has a central and unique role in the care 
of children with spina bifida. The primary care pro-
vider addresses not only the typical issues of preven-
tive and acute health care but also the needs specific to 
these children. Optimal care requires communication and 
comanagement with pediatric medical and developmental 
subspecialists, surgical specialists, therapists, and commu-
nity providers. The medical home provider is essential in 
supporting the family and advocating for the child from 
the time of entry into the practice through adolescence, 
which includes transition and transfer to adult health care. 
This report reviews aspects of care specific to the infant 
with spina bifida (particularly myelomeningocele) that 
will facilitate optimal medical, functional, and develop-
mental outcomes. (11/11)

PROVISION OF EDUCATIONALLY RELATED SERVICES 
FOR CHILDREN AND ADOLESCENTS WITH CHRONIC 
DISEASES AND DISABLING CONDITIONS
Council on Children With Disabilities
ABSTRACT. Children and adolescents with chronic dis-
eases and disabling conditions often need educationally 
related services. As medical home providers, physicians 
and other health care professionals can assist children, 
adolescents, and their families with the complex federal, 
state, and local laws, regulations, and systems associ-
ated with these services. Expanded roles for physicians 
and other health care professionals in individualized 
family service plan, individualized education plan, and 
Section 504 plan development and implementation are 
recommended. Recent updates to the Individuals With 
Disabilities Education Act will also affect these services. 
Funding for these services by private and nonprivate 
sources also continue to affect the availability of these 
educationally related services. 
 The complex range of federal, state, and local laws, 
regulations, and systems for special education and 
related services for children and adolescents in public 
schools is beyond the scope of this statement. Readers are 
referred to the American Academy of Pediatrics policy 
statement “The Pediatrician’s Role in Development and 
Implementation of an Individual Education Plan (IEP) 
and/or an Individual Family Service Plan (IFSP)” for 
additional background materials. The focus of this state-
ment is the role that health care professionals have in 
determining and managing educationally related services 
in the school setting. 
 This policy statement is a revision of a previous state-
ment, “Provision of Educationally Related Services for 
Children and Adolescents With Chronic Diseases and 
Disabling Conditions,” published in February 2000 by 
the Committee on Children With Disabilities (http://
aappolicy.aappublications.org/cgi/content/full/ 
pediatrics;105/2/448). (6/07)

http://aappolicy.aappublications.org/cgi/content/full/�pediatrics
http://aappolicy.aappublications.org/cgi/content/full/�pediatrics
http://aappolicy.aappublications.org/cgi/content/full/�pediatrics


1072 SECTION 5/CURRENT POLICIES

PSYCHOLOGICAL MALTREATMENT (CLINICAL 
REPORT)
Roberta Hibbard, MD; Jane Barlow, Dphil; Harriet 

MacMillan, MD; Committee on Child Abuse and 
Neglect (joint with American Academy of Child 
and Adolescent Psychiatry Child Maltreatment and 
Violence Committee)

ABSTRACT. Psychological or emotional maltreatment of 
children may be the most challenging and prevalent form 
of child abuse and neglect. Caregiver behaviors include 
acts of omission (ignoring need for social interactions) 
or commission (spurning, terrorizing); may be verbal or 
nonverbal, active or passive, and with or without intent 
to harm; and negatively affect the child’s cognitive, social, 
emotional, and/or physical development. Psychological 
maltreatment has been linked with disorders of attachment, 
developmental and educational problems, socialization 
problems, disruptive behavior, and later psychopathol-
ogy. Although no evidence-based interventions that can 
prevent psychological maltreatment have been identified 
to date, it is possible that interventions shown to be effec-
tive in reducing overall types of child maltreatment, such 
as the Nurse Family Partnership, may have a role to play. 
Furthermore, prevention before occurrence will require 
both the use of universal interventions aimed at promot-
ing the type of parenting that is now recognized to be 
necessary for optimal child development, alongside the 
use of targeted interventions directed at improving paren-
tal sensitivity to a child’s cues during infancy and later 
parent-child interactions. Intervention should, first and 
foremost, focus on a thorough assessment and ensuring 
the child’s safety. Potentially effective treatments include 
cognitive behavioral parenting programs and other psy-
chotherapeutic interventions. The high prevalence of 
psychological abuse in advanced Western societies, along 
with the serious consequences, point to the importance of 
effective management. Pediatricians should be alert to the 
occurrence of psychological maltreatment and identify 
ways to support families who have risk indicators for, or 
evidence of, this problem. (7/12)

PSYCHOSOCIAL IMPLICATIONS OF DISASTER OR 
TERRORISM ON CHILDREN: A GUIDE FOR THE 
PEDIATRICIAN (CLINICAL REPORT)
Joseph F. Hagan Jr, MD; Committee on Psychosocial Aspects 

of Child and Family Health; and Task Force on Terrorism
ABSTRACT. During and after disasters, pediatricians can 
assist parents and community leaders not only by accom-
modating the unique needs of children but also by being 
cognizant of the psychological responses of children to 
reduce the possibility of long-term psychological mor-
bidity. The effects of disaster on children are mediated 
by many factors including personal experience, parental 
reaction, developmental competency, gender, and the 
stage of disaster response. Pediatricians can be effective 
advocates for the child and family and at the community 
level and can affect national policy in support of families. 
In this report, specific children’s responses are delineated, 
risk factors for adverse reactions are discussed, and advice 
is given for pediatricians to ameliorate the effects of disas-
ter on children. (9/05) 

PSYCHOSOCIAL RISKS OF CHRONIC HEALTH 
CONDITIONS IN CHILDHOOD AND ADOLESCENCE
Committee on Children With Disabilities and Committee on 

Psychosocial Aspects of Child and Family Health (12/93, 
reaffirmed 10/96)

QUALITY EARLY EDUCATION AND CHILD CARE FROM 
BIRTH TO KINDERGARTEN
Committee on Early Childhood, Adoption, and Dependent 

Care
ABSTRACT. High-quality early education and child care 
for young children improves their health and promotes 
their development and learning. Early education includes 
all of a child’s experiences at home, in child care, and 
in other preschool settings. Pediatricians have a role in 
promoting access to quality early education and child 
care beginning at birth for all children. The American 
Academy of Pediatrics affords pediatricians the opportu-
nity to promote the educational and socioemotional needs 
of young children with other advocacy groups. (1/05, 
reaffirmed 12/09) 

RABIES-PREVENTION POLICY UPDATE: NEW REDUCED-
DOSE SCHEDULE
Committee on Infectious Diseases
ABSTRACT. The Advisory Committee on Immunization 
Practices of the Centers for Disease Control and Prevention 
recommends reducing the number of doses from 5 to 4 
of human diploid cell vaccine or purified chick embryo 
cell vaccine required for postexposure prophylaxis to 
prevent rabies in humans. The vaccine doses should be 
given on day 0 (first day of prophylaxis) and days 3, 7, 
and 14 after the first dose. For persons with immune sup-
pression, the 5-dose regimen should continue to be used. 
Recommendations for the use of human rabies immuno-
globulin remain unchanged. The American Academy of 
Pediatrics endorses these recommendations. (3/11)

RACE/ETHNICITY, GENDER, SOCIOECONOMIC 
STATUS—RESEARCH EXPLORING THEIR EFFECTS  
ON CHILD HEALTH: A SUBJECT REVIEW  
(CLINICAL REPORT)
Committee on Pediatric Research 
ABSTRACT. Data on research participants and popula-
tions frequently include race, ethnicity, and gender as 
categorical variables, with the assumption that these 
variables exert their effects through innate or geneti-
cally determined biologic mechanisms. There is a grow-
ing body of research that suggests, however, that these 
variables have strong social dimensions that influence 
health. Socioeconomic status, a complicated construct in 
its own right, interacts with and confounds analyses of 
race/ethnicity and gender. The Academy recommends 
that research studies include race/ethnicity, gender, and 
socioeconomic status as explanatory variables only when 
data relevant to the underlying social mechanisms have 
been collected and included in the analyses. (6/00, reaf-
firmed 10/05, 1/09)
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RACIAL AND ETHNIC DISPARITIES IN THE HEALTH 
AND HEALTH CARE OF CHILDREN (TECHNICAL 
REPORT)
Glenn Flores, MD, and Committee on Pediatric Research
ABSTRACT. Objective. This technical report reviews and 
synthesizes the published literature on racial/ethnic dis-
parities in children’s health and health care. 
 Methods. A systematic review of the literature was con-
ducted for articles published between 1950 and March 
2007. Inclusion criteria were peer-reviewed, original 
research articles in English on racial/ethnic dispari-
ties in the health and health care of US children. Search 
terms used included “child,” “disparities,” and the Index 
Medicus terms for each racial/ethnic minority group. 
 Results. Of 781 articles initially reviewed, 111 met inclu-
sion criteria and constituted the final database. Review 
of the literature revealed that racial/ethnic disparities 
in children’s health and health care are quite extensive, 
pervasive, and persistent. Disparities were noted across 
the spectrum of health and health care, including in mor-
tality rates, access to care and use of services, prevention 
and population health, health status, adolescent health, 
chronic diseases, special health care needs, quality of 
care, and organ transplantation. Mortality-rate disparities 
were noted for children in all 4 major US racial/ethnic 
minority groups, including substantially greater risks 
than white children of all-cause mortality; death from 
drowning, from acute lymphoblastic leukemia, and after 
congenital heart defect surgery; and an earlier median age 
at death for those with Down syndrome and congenital 
heart defects. Certain methodologic flaws were commonly 
observed among excluded studies, including failure to 
evaluate children separately from adults (22%), combin-
ing all nonwhite children into 1 group (9%), and failure to 
provide a white comparison group (8%). Among studies 
in the final database, 22% did not perform multivariable 
or stratified analyses to ensure that disparities persisted 
after adjustment for potential confounders. 
 Conclusions. Racial/ethnic disparities in children’s 
healthand health care are extensive, pervasive, and persis-
tent, and occur across the spectrum of health and health 
care. Methodologic flaws were identified in how such 
disparities are sometimes documented and analyzed. 
Optimal health and health care for all children will require 
recognition of disparities as pervasive problems, method-
ologically sound disparities studies, and rigorous evalua-
tion of disparities interventions. (3/10, reaffirmed 5/13)

RADIATION DISASTERS AND CHILDREN 
Committee on Environmental Health 
ABSTRACT. The special medical needs of children make 
it essential that pediatricians be prepared for radiation 
disasters, including 1) the detonation of a nuclear weapon; 
2) a nuclear power plant event that unleashes a radioac-
tive cloud; and 3) the dispersal of radionuclides by con-
ventional explosive or the crash of a transport vehicle. 
Any of these events could occur unintentionally or as 
an act of terrorism. Nuclear facilities (eg, power plants, 
fuel processing centers, and food irradiation facilities) 
are often located in highly populated areas, and as they 
age, the risk of mechanical failure increases. The short- 
and long-term consequences of a radiation disaster are 

significantly greater in children for several reasons. First, 
children have a disproportionately higher minute ventila-
tion, leading to greater internal exposure to radioactive 
gases. Children have a significantly greater risk of devel-
oping cancer even when they are exposed to radiation in 
utero. Finally, children and the parents of young children 
are more likely than are adults to develop enduring psy-
chologic injury after a radiation disaster. The pediatrician 
has a critical role in planning for radiation disasters. For 
example, potassium iodide is of proven value for thyroid 
protection but must be given before or soon after exposure 
to radioiodines, requiring its placement in homes, schools, 
and child care centers. Pediatricians should work with 
public health authorities to ensure that children receive 
full consideration in local planning for a radiation disas-
ter. (6/03, reaffirmed 1/07)

RADIATION RISK TO CHILDREN FROM COMPUTED 
TOMOGRAPHY (CLINICAL REPORT)
Alan S. Brody, MD; Donald P. Frush, MD; Walter Huda, 

PhD; Robert L. Brent, MD, PhD; and Section on Radiology
ABSTRACT. Imaging studies that use ionizing radiation 
are an essential tool for the evaluation of many disorders 
of childhood. Ionizing radiation is used in radiography, 
fluoroscopy, angiography, and computed tomography 
scanning. Computed tomography is of particular interest 
because of its relatively high radiation dose and wide use. 
Consensus statements on radiation risk suggest that it is 
reasonable to act on the assumption that low-level radia-
tion may have a small risk of causing cancer. The medi-
cal community should seek ways to decrease radiation 
exposure by using radiation doses as low as reasonably 
achievable and by performing these studies only when 
necessary. There is wide agreement that the benefits of an 
indicated computed tomography scan far outweigh the 
risks. Pediatric health care professionals’ roles in the use 
of computed tomography on children include deciding 
when a computed tomography scan is necessary and dis-
cussing the risk with patients and families. Radiologists 
should be a source of consultation when forming imaging 
strategies and should create specific protocols with scan-
ning techniques optimized for pediatric patients. Families 
and patients should be encouraged to ask questions about 
the risks and benefits of computed tomography scanning. 
The information in this report is provided to aid in deci-
sion-making and discussions with the health care team, 
patients, and families. (9/07)

RECOGNITION AND MANAGEMENT OF 
IATROGENICALLY INDUCED OPIOID DEPENDENCE 
AND WITHDRAWAL IN CHILDREN (CLINICAL REPORT)
Jeffrey Galinkin, MD, FAAP; Jeffrey Lee Koh, MD, FAAP; 

Committee on Drugs; and Section on Anesthesiology and 
Pain Medicine

ABSTRACT. Opioids are often prescribed to children 
for pain relief related to procedures, acute injuries, and 
chronic conditions. Round-the-clock dosing of opioids 
can produce opioid dependence within 5 days. According 
to a 2001 consensus paper from the American Academy 
of Pain Medicine, American Pain Society, and American 
Society of Addiction Medicine, dependence is defined as 
“a state of adaptation that is manifested by a drug class 
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specific withdrawal syndrome that can be produced by 
abrupt cessation, rapid dose reduction, decreasing blood 
level of the drug, and/or administration of an antagonist.” 
Although the experience of many children undergoing iat-
rogenically induced withdrawal may be mild or goes unre-
ported, there is currently no guidance for recognition or 
management of withdrawal for this population. Guidance 
on this subject is available only for adults and primarily 
for adults with substance use disorders. The guideline will 
summarize existing literature and provide readers with 
information currently not available in any single source 
specific for this vulnerable pediatric population. (12/13) 
 See full text on page 893.

RECOGNIZING AND RESPONDING TO MEDICAL 
NEGLECT (CLINICAL REPORT)
Carole Jenny, MD, MBA, and Committee on Child Abuse 

and Neglect
ABSTRACT. A caregiver may fail to recognize or respond 
to a child’s medical needs for a variety of reasons. An 
effective response by a health care professional to medi-
cal neglect requires a comprehensive assessment of the 
child’s needs, the parents’ resources, the parents’ efforts 
to provide for the needs of the child, and options for 
ensuring optimal health for the child. Such an assessment 
requires clear, 2-way communication between the fam-
ily and the health care professional. Physicians should 
consider the least intrusive options for managing cases of 
medical neglect that ensure the health and safety of the 
child. (12/07, reaffirmed 1/11)

RECOMMENDATION FOR MANDATORY INFLUENZA 
IMMUNIZATION OF ALL HEALTH CARE PERSONNEL
Henry H. Bernstein, DO; Jeffrey R. Starke, MD; and 

Committee on Infectious Diseases
ABSTRACT. The purpose of this statement is to recom-
mend implementation of a mandatory influenza immuni-
zation policy for all health care personnel. Immunization 
of health care personnel is a critically important step 
to substantially reduce health care–associated influenza 
infections. Despite the efforts of many organizations to 
improve influenza immunization rates with the use of 
voluntary campaigns, influenza coverage among health 
care personnel remains unacceptably low. Mandatory 
influenza immunization for all health care personnel is 
ethically justified, necessary, and long overdue to ensure 
patient safety. (9/10)

RECOMMENDATIONS FOR ADMINISTERING 
HEPATITIS A VACCINE TO CONTACTS OF 
INTERNATIONAL ADOPTEES
Committee on Infectious Diseases
ABSTRACT. The Advisory Committee on Immunization 
Practices of the Centers for Disease Control and Prevention 
and the American Academy of Pediatrics (AAP) rec-
ommend routine administration of hepatitis A vaccine 
for household members and close contacts, including 
baby-sitters, when children are adopted from countries 
with high or intermediate rates of hepatitis A infection. 
This policy expands previous AAP recommendations to 
immunize travelers to countries who are seeking to adopt 
a child in countries with high or medium hepatitis A ende-
micity. All previously nonimmune unvaccinated people 

who anticipate close exposure to international adoptees 
during the 60 days after their arrival should receive hepa-
titis A immunization, ideally 2 or more weeks before the 
arrival of the adopted child. (9/11)

RECOMMENDATIONS FOR  
PREVENTION AND CONTROL 
OF INFLUENZA IN CHILDREN, 
2013–2014
Committee on Infectious Diseases
ABSTRACT. The purpose of this statement is to update 
recommendations for routine use of seasonal influenza 
vaccine and antiviral medications for the prevention and 
treatment of influenza in children. Highlights for the 
upcoming 2013–2014 season include (1) this year’s triva-
lent influenza vaccine contains an A/California/7/2009 
(H1N1) pdm09-like virus (same as 2012–2013); an A/
Texas/50/2012 (H3N2) virus (antigenically like the 2012–
2013 strain); and a B/Massachusetts/2/2012-like virus (a 
B/Yamagata lineage like 2012–2013 but a different virus); 
(2) new quadrivalent influenza vaccines with an addi-
tional B virus (B/Brisbane/60/2008-like virus [B/Victoria 
lineage]) have been licensed by the US Food and Drug 
Administration; (3) annual universal influenza immuni-
zation is indicated with either a trivalent or quadrivalent 
vaccine (no preference); and (4) the dosing algorithm for 
administration of influenza vaccine to children 6 months 
through 8 years of age is unchanged from 2012–2013. As 
always, pediatricians, nurses, and all health care person-
nel should promote influenza vaccine use and infec-
tion control measures. In addition, pediatricians should 
promptly identify influenza infections to enable rapid 
antiviral treatment, when indicated, to reduce morbidity 
and mortality. (9/13)
 See full text on page 899.

RECOMMENDATIONS FOR THE PREVENTION OF 
PERINATAL GROUP B STREPTOCOCCAL (GBS) DISEASE
Committee on Infectious Diseases and Committee on Fetus  

and Newborn
ABSTRACT. The Centers for Disease Control and 
Prevention (CDC) guidelines for the prevention of peri-
natal group B streptococcal (GBS) disease were initially 
published in 1996. The American Academy of Pediatrics 
(AAP) also published a policy statement on this topic in 
1997. In 2002, the CDC published revised guidelines that 
recommended universal antenatal GBS screening; the 
AAP endorsed these guidelines and published recommen-
dations based on them in the 2003 Red Book. Since then, 
the incidence of early-onset GBS disease in neonates has 
decreased by an estimated 80%. However, in 2010, GBS 
disease remained the leading cause of early-onset neo-
natal sepsis. The CDC issued revised guidelines in 2010 
based on evaluation of data generated after 2002. These 
revised and comprehensive guidelines, which have been 
endorsed by the AAP, reaffirm the major prevention strat-
egy—universal antenatal GBS screening and intrapartum 
antibiotic prophylaxis for culture-positive and high-risk 
women—and include new recommendations for labora-
tory methods for identification of GBS colonization dur-
ing pregnancy, algorithms for screening and intrapartum 
prophylaxis for women with preterm labor and premature 
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rupture of membranes, updated prophylaxis recommen-
dations for women with a penicillin allergy, and a revised 
algorithm for the care of newborn infants. The purpose of 
this policy statement is to review and discuss the differ-
ences between the 2002 and 2010 CDC guidelines that are 
most relevant for the practice of pediatrics. (8/11)

RECOMMENDATIONS FOR THE PREVENTION OF 
STREPTOCOCCUS PNEUMONIAE INFECTIONS IN 
INFANTS AND CHILDREN: USE OF 13-VALENT 
PNEUMOCOCCAL CONJUGATE VACCINE (PCV13) 
AND PNEUMOCOCCAL POLYSACCHARIDE VACCINE 
(PPSV23)
Committee on Infectious Diseases
ABSTRACT. Routine use of the 7-valent pneumococ-
cal conjugate vaccine (PCV7), available since 2000, has 
resulted in a dramatic reduction in the incidence of inva-
sive pneumococcal disease (IPD) attributable to serotypes 
of Streptococcus pneumoniae contained in the vaccine. 
However, IPD caused by nonvaccine pneumococcal sero-
types has increased, and nonvaccine serotypes are now 
responsible for the majority of the remaining cases of IPD 
occurring in children. A 13-valent pneumococcal conju-
gate vaccine has been licensed by the US Food and Drug 
Administration, which, in addition to the 7 serotypes 
included in the original PCV7, contains the 6 pneumo-
coccal serotypes responsible for 63% of IPD cases now 
occurring in children younger than 5 years. Because of 
the expanded coverage provided by PCV13, it will replace 
PCV7. This statement provides recommendations for (1) 
the transition from PCV7 to PCV13; (2) the routine use of 
PCV13 for healthy children and children with an underly-
ing medical condition that increases the risk of IPD; (3) a 
supplemental dose of PCV13 for (a) healthy children 14 
through 59 months of age who have completed the PCV7 
series and (b) children 14 through 71 months of age with 
an underlying medical condition that increases the risk 
of IPD who have completed the PCV7 series; (4) “catch-
up” immunization for children behind schedule; and (5) 
PCV13 for certain children at high risk from 6 through 18 
years of age. In addition, recommendations for the use of 
pneumococcal polysaccharide vaccine for children at high 
risk of IPD are also updated. (5/10)

RECOMMENDATIONS FOR PREVENTIVE PEDIATRIC 
HEALTH CARE
Committee on Practice and Ambulatory Medicine and Bright 

Futures Steering Committee
ABSTRACT. Each child and family is unique; therefore, 
these Recommendations for Preventive Pediatric Health 
Care are designed for the care of children who are 
receiving competent parenting, have no manifestations 
of any  important health problems, and are growing and 
developing in satisfactory fashion. Additional visits may 
become necessary if circumstances suggest variations 
from normal.
 Developmental, psychosocial, and chronic disease 
issues for children and adolescents may require frequent 
counseling and treatment visits separate from preventive 
care visits.
 These guidelines represent a consensus by the American 
Academy of Pediatrics (AAP) and Bright Futures. The 
AAP continues to emphasize the great importance of 

continuity of care in comprehensive health supervision 
and the need to avoid fragmentation of care. (12/07, reaf-
firmed 1/11)

RECOMMENDED CHILDHOOD AND ADOLESCENT 
IMMUNIZATION SCHEDULE—UNITED STATES, 2014
Committee on Infectious Diseases (1/14)
  See full text on page 917.

RED REFLEX EXAMINATION IN NEONATES, INFANTS, 
AND CHILDREN
Section on Ophthalmology (joint with American 

Association for Pediatric Ophthalmology and 
Strabismus, American Academy of Ophthalmology, 
and American Association of Certified Orthoptists)

ABSTRACT. Red reflex testing is an essential component 
of the neonatal, infant, and child physical examination. 
This statement, which is a revision of the previous policy 
statement published in 2002, describes the rationale for 
testing, the technique used to perform this examination, 
and the indications for referral to an ophthalmologist 
experienced in the examination of children. (12/08)

REDUCING THE NUMBER OF DEATHS AND INJURIES 
FROM RESIDENTIAL FIRES 
Committee on Injury and Poison Prevention 
ABSTRACT. Smoke inhalation, severe burns, and death 
from residential fires are devastating events, most of 
which are preventable. In 1998, approximately 381 500 
residential structure fires resulted in 3250 non-firefighter 
deaths, 17 175 injuries, and approximately $4.4 billion 
in property loss. This statement reviews important pre-
vention messages and intervention strategies related to 
residential fires. It also includes recommendations for 
pediatricians regarding office anticipatory guidance, work 
in the community, and support of regulation and legisla-
tion that could result in a decrease in the number of fire-
related injuries and deaths to children. (6/00) 

REDUCING THE RISK OF HIV INFECTION ASSOCIATED 
WITH ILLICIT DRUG USE 
Committee on Pediatric AIDS
ABSTRACT. Substance abuse, specifically the use of illicit 
drugs that are administered intravenously, continues to 
play a role in the transmission of human immunodefi-
ciency virus type 1 (HIV-1) among adolescents and young 
adults (youth). Risks of HIV-1 infection may result from 
direct exposure to contaminated blood through shar-
ing of injection drug equipment and from unsafe sexual 
practices (while under the influence of drugs and/or in 
exchange for drugs). Reducing the risk of HIV-1 infection 
that is associated with illicit drug use requires preven-
tion education and prompt engagement in treatment. 
Providing patients with education, instruction on decon-
tamination of used injection drug equipment, improved 
access to sterile syringes and needles, and postexposure 
prophylaxis may decrease their risk of acquiring HIV-1 
infection. Pediatricians should assess risk behaviors as 
part of every health care encounter, including queries 
about tobacco, alcohol, and marijuana use. The risks and 
benefits of postexposure prophylaxis with antiretroviral 
drugs should be considered for youth with a single recent 
(within 72 hours) high-risk exposure to HIV-1 through 
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sharing needles/syringes with an HIV-1–infected individ-
ual or having unprotected intercourse with an individual 
who engages in injection drug use. Such prophylaxis must 
be accompanied by risk-reduction counseling, appropri-
ate referrals for treatment, and evaluation for pregnancy 
and associated sexually transmitted infections. There is 
an urgent need for more substance-abuse prevention and 
treatment programs, legislation that facilitates unencum-
bered access to sterile syringes, and expedient availability 
of reproductive health care services for sexually active 
youth, including voluntary HIV-1 counseling and testing. 
(2/06, reaffirmed 5/09, 5/12)

REIMBURSEMENT FOR FOODS FOR SPECIAL  
DIETARY USE 
Committee on Nutrition 
ABSTRACT. Foods for special dietary use are recom-
mended by physicians for chronic diseases or conditions 
of childhood, including inherited metabolic diseases. 
Although many states have created legislation requiring 
reimbursement for foods for special dietary use, legisla-
tion is now needed to mandate consistent coverage and 
reimbursement for foods for special dietary use and 
related  support services with accepted medical benefit for 
children with designated medical conditions. (5/03, reaf-
firmed 1/06)

RELIEF OF PAIN AND ANXIETY IN PEDIATRIC 
PATIENTS IN EMERGENCY MEDICAL SYSTEMS 
(CLINICAL REPORT)
Joel A. Fein, MD, MPH; William T. Zempsky, MD, MPH; 

Joseph P. Cravero, MD; Committee on Pediatric  
Emergency Medicine; and Section on Anesthesiology  
and Pain Medicine

ABSTRACT. Control of pain and stress for children is 
a vital component of emergency medical care. Timely 
administration of analgesia affects the entire emergency 
medical experience and can have a lasting effect on a 
child’s and family’s reaction to current and future medi-
cal care. A systematic approach to pain management and 
anxiolysis, including staff education and protocol devel-
opment, can provide comfort to children in the emergency 
setting and improve staff and family satisfaction. (10/12)

RELIGIOUS OBJECTIONS TO MEDICAL CARE 
Committee on Bioethics 
ABSTRACT. Parents sometimes deny their children the 
benefits of medical care because of religious beliefs. In 
some jurisdictions, exemptions to child abuse and neglect 
laws restrict government action to protect children or 
seek legal redress when the alleged abuse or neglect has 
occurred in the name of religion. The American Academy 
of Pediatrics (AAP) believes that all children deserve 
effective medical treatment that is likely to prevent sub-
stantial harm or suffering or death. In addition, the AAP 
advocates that all legal interventions apply equally when-
ever children are endangered or harmed, without exemp-
tions based on parental religious beliefs. To these ends, the 
AAP calls for the repeal of religious exemption laws and 
supports additional efforts to educate the public about the 
medical needs of children. (2/97, reaffirmed 10/00, 6/03, 
10/06, 5/09) 

RESPIRATORY SUPPORT IN PRETERM INFANTS AT BIRTH
Committee on Fetus and Newborn
ABSTRACT. Current practice guidelines recommend 
administration of surfactant at or soon after birth in 
preterm infants with respiratory distress syndrome. 
However, recent multicenter randomized controlled tri-
als indicate that early use of continuous positive airway 
pressure with subsequent selective surfactant admin-
istration in extremely preterm infants results in lower 
rates of bronchopulmonary dysplasia/death when com-
pared with treatment with prophylactic or early sur-
factant therapy. Continuous positive airway pressure 
started at or soon after birth with subsequent selec-
tive surfactant administration may be considered as an 
alternative to routine intubation with prophylactic or 
early surfactant administration in preterm infants. (12/13) 
 See full text on page 927.

RESPONDING TO PARENTAL REFUSALS OF 
IMMUNIZATION OF CHILDREN (CLINICAL REPORT)
Douglas S. Diekema, MD, MPH, and Committee on Bioethics
ABSTRACT. The American Academy of Pediatrics 
strongly endorses universal immunization. However, 
for childhood immunization programs to be successful, 
parents must comply with immunization recommenda-
tions. The problem of parental refusal of immunization for 
children is an important one for pediatricians. The goal of 
this report is to assist pediatricians in understanding the 
reasons parents may have for refusing to immunize their 
children, review the limited circumstances under which 
parental refusals should be referred to child protective 
services agencies or public health authorities, and provide 
practical guidance to assist the pediatrician faced with a 
parent who is reluctant to allow immunization of his or 
her child. (5/05, reaffirmed 1/09, 11/12) 

RESTRAINT USE ON AIRCRAFT 
Committee on Injury and Poison Prevention
ABSTRACT. Occupant protection policies for children 
younger than 2 years on aircraft are inconsistent with all 
other national policies on safe transportation. Children 
younger than 2 years are not required to be restrained or 
secured on aircraft during takeoff, landing, and conditions 
of turbulence. They are permitted to be held on the lap of 
an adult. Preventable injuries and deaths have occurred 
in children younger than 2 years who were unrestrained 
in aircraft during survivable crashes and conditions of 
tur bulence. The American Academy of Pediatrics recom-
mends a mandatory federal requirement for restraint use 
for children on aircraft. The Academy further recom-
mends that parents ensure that a seat is available for all 
children during aircraft transport and follow current rec-
ommendations for restraint use for all children. Physicians 
play a significant role in counseling families, advocating 
for public policy mandates, and encouraging technologic 
research that will improve protection of children in air-
craft. (11/01, reaffirmed 5/05, 10/08)
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RETURNING TO LEARNING FOLLOWING A 
CONCUSSION (CLINICAL REPORT)
Mark E. Halstead, MD, FAAP; Karen McAvoy, PsyD; 

Cynthia D. Devore, MD, FAAP; Rebecca Carl, MD, 
FAAP; Michael Lee, MD, FAAP; Kelsey Logan, MD, 
FAAP; Council on Sports Medicine and Fitness; and 
Council on School Health

ABSTRACT. Following a concussion, it is common for 
children and adolescents to experience difficulties in the 
school setting. Cognitive difficulties, such as learning 
new tasks or remembering previously learned material, 
may pose challenges in the classroom. The school envi-
ronment may also increase symptoms with exposure to 
bright lights and screens or noisy cafeterias and hallways. 
Unfortunately, because most children and adolescents 
look physically normal after a concussion, school officials 
often fail to recognize the need for academic or environ-
mental adjustments. Appropriate guidance and recom-
mendations from the pediatrician may ease the transition 
back to the school environment and facilitate the recovery 
of the child or adolescent. This report serves to provide a 
better understanding of possible factors that may contrib-
ute to difficulties in a school environment after a concus-
sion and serves as a framework for the medical home, 
the educational home, and the family home to guide the 
student to a successful and safe return to learning. (10/13)
 See full text on page 933.

RITUAL GENITAL CUTTING OF FEMALE MINORS
Board of Directors (6/10)

THE ROLE OF HOME-VISITATION PROGRAMS IN 
IMPROVING HEALTH OUTCOMES FOR CHILDREN  
AND FAMILIES
Council on Child and Adolescent Health 
ABSTRACT. Traditional pediatric care is often based on 
the assumption that parents have the basic knowledge 
and resources to provide a nurturing, safe environment 
and to provide for the emotional, physical, develop-
mental, and health care needs of their infants and young 
children. Unfortunately, many families have insufficient 
knowledge of parenting skills and an inadequate sup-
port system of friends, extended family, or professionals 
to help with these vital tasks. Home-visitation programs 
offer an effective mechanism to ensure ongoing parental 
education, social support, and linkage with public and 
private community services. This statement reviews the 
history and current research on home-visitation programs 
and provides recommendations about the pediatrician’s 
role in supporting and using home visitation. (3/98, reaf-
firmed 5/01)

ROLE OF THE MEDICAL HOME IN FAMILY-CENTERED 
EARLY INTERVENTION SERVICES
Council on Children With Disabilities
ABSTRACT. There is growing evidence that early inter-
vention services have a positive influence on the develop-
mental outcome of children with established disabilities 
as well as those who are considered to be “at risk” of 
disabilities. Various federal and state laws now mandate 
the establishment of community-based, coordinated, mul-
tidisciplinary, family-centered programs that are acces-
sible to children and families. The medical home, in close 

collaboration with the family and the early intervention 
team, can play a critical role in ensuring that at-risk chil-
dren receive appropriate clinical and developmental early 
intervention services. The purpose of this statement is to 
assist the pediatric health care professional in assuming 
a proactive role with the interdisciplinary team that pro-
vides early intervention services. (11/07)

THE ROLE OF THE PEDIATRICIAN IN RURAL 
EMERGENCY MEDICAL SERVICES FOR CHILDREN
Committee on Pediatric Emergency Medicine
ABSTRACT. In rural America, pediatricians can play 
a key role in the development, implementation, and 
ongoing supervision of emergency medical services for 
children (EMSC). Pediatricians may represent the only 
source of pediatric expertise for a large region and are a 
vital resource for rural physicians (eg, general and family 
practice, emergency medicine) and other rural health care 
professionals (physician assistants, nurse practitioners, 
and emergency medical technicians), providing education 
about management and prevention of pediatric illness 
and injury; appropriate equipment for the acutely ill or 
injured child; and acute, chronic, and rehabilitative care. 
In addition to providing clinical expertise, the pediatrician 
may be involved in quality assurance, clinical protocol 
development, and advocacy, and may serve as a liaison 
between emergency medical services and other entities 
working with children (eg, school nurses, child care cen-
ters, athletic programs, and programs for children with 
special health care needs). (10/12)

ROLE OF THE PEDIATRICIAN IN YOUTH 
VIOLENCE PREVENTION
Committee on Injury, Violence, and Poison Prevention
ABSTRACT. Youth violence continues to be a serious 
threat to the health of children and adolescents in the 
United States. It is crucial that pediatricians clearly define 
their role and develop the appropriate skills to address 
this threat effectively. From a clinical perspective, pedia-
tricians should become familiar with Connected Kids: 
Safe, Strong, Secure, the American Academy of Pediatrics’ 
primary care violence prevention protocol. Using this 
material, practices can incorporate preventive education, 
screening for risk, and linkages to community-based 
counseling and treatment resources. As advocates, pedia-
tricians may bring newly developed information regard-
ing key risk factors such as exposure to firearms, teen 
dating violence, and bullying to the attention of local and 
national policy makers. This policy statement refines the 
developing role of pediatricians in youth violence preven-
tion and emphasizes the importance of this issue in the 
strategic agenda of the American Academy of Pediatrics. 
(6/09)

ROLE OF PEDIATRICIANS IN ADVOCATING LIFE 
 SUPPORT TRAINING COURSES FOR PARENTS AND 
THE PUBLIC
Committee on Pediatric Emergency Medicine 
ABSTRACT. Available literature suggests a need for both 
initial cardiopulmonary resuscitation basic life support 
training and refresher courses for parents and the public 
as well as health care professionals. The promotion of 
basic life support training courses that establish a pediat-
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ric chain of survival spanning from prevention of cardiac 
arrest and trauma to rehabilitative and follow-up care for 
victims of cardiopulmonary arrest is advocated in this 
policy statement and is the focus of an accompanying 
technical report. Immediate bystander cardiopulmonary 
resuscitation for victims of cardiac arrest improves sur-
vival for out-of-hospital cardiac arrest. Pediatricians will 
improve the chance of survival of children and adults who 
experience cardiac arrest by advocating for cardiopulmo-
nary resuscitation training and participating in basic life 
support training courses as participants and instructors. 
(12/04, reaffirmed 5/07, 8/10, 8/13) 

ROLE OF PEDIATRICIANS IN ADVOCATING LIFE 
SUPPORT TRAINING COURSES FOR PARENTS AND 
THE PUBLIC (TECHNICAL REPORT)
Lee A. Pyles, MD; Jane Knapp, MD; and Committee on 

Pediatric Emergency Medicine
ABSTRACT. Available literature suggests a need for 
both initial cardiopulmonary resuscitation training and 
refresher courses. The establishment of a pediatric chain of 
survival for victims of cardiopulmonary arrest is the focus 
of this technical report and is advocated in the accompany-
ing policy statement. Immediate bystander cardiopulmo-
nary resuscitation for victims of cardiac arrest improves 
survival for out-of-hospital cardiac arrest. Pediatricians 
will improve the chance of survival of children and adults 
who experience cardiac arrest by advocating for basic life 
support training and participating in basic life support 
courses as participants and teachers. (12/04, reaffirmed 
5/07, 8/10) 

THE ROLE OF PRESCHOOL HOME-VISITING 
PROGRAMS IN IMPROVING CHILDREN’S 
DEVELOPMENTAL AND HEALTH OUTCOMES
Council on Community Pediatrics
ABSTRACT. Child health and developmental outcomes 
depend to a large extent on the capabilities of families to 
provide a nurturing, safe environment for their infants 
and young children. Unfortunately, many families have 
insufficient knowledge about parenting skills and an 
inadequate support system of friends, extended family, or 
professionals to help with or advise them regarding child 
rearing. Home-visiting programs offer a mechanism for 
ensuring that at-risk families have social support, linkage 
with public and private community services, and ongoing 
health, developmental, and safety education. When these 
services are part of a system of high-quality well-child 
care linked or integrated with the pediatric medical home, 
they have the potential to mitigate health and develop-
mental outcome disparities. This statement reviews the 
history of home visiting in the United States and reaffirms 
the support of the American Academy of Pediatrics for 
home-based parenting education and support. (1/09)

ROLE OF PULSE OXIMETRY IN EXAMINING NEWBORNS 
FOR CONGENITAL HEART DISEASE: A SCIENTIFIC 
STATEMENT FROM THE AHA AND AAP
William T. Mahle, MD; Jane W. Newburger, MD, MPH; G. 

Paul Matherne, MD; Frank C. Smith, MD; Tracey R. Hoke, 
MD; Robert Koppel, MD; Samuel S. Gidding, MD; Robert 
H. Beekman, III, MD; Scott D. Grosse, PhD; on behalf 
of American Heart Association Congenital Heart Defects 

Committee of the Council on Cardiovascular Disease in 
the Young, Council on Cardiovascular Nursing, and 
Interdisciplinary Council on Quality of Care and Outcomes 
Research; and American Academy of Pediatrics Section on 
Cardiology and Cardiac Surgery and Committee on Fetus 
and Newborn

ABSTRACT. Background. The purpose of this statement is 
to address the state of evidence on the routine use of pulse 
oximetry in newborns to detect critical congenital heart 
disease (CCHD). 
 Methods and Results. A writing group appointed by the 
American Heart Association and the American Academy 
of Pediatrics reviewed the available literature addressing 
current detection methods for CCHD, burden of missed 
and/or delayed diagnosis of CCHD, rationale of oximetry 
screening, and clinical studies of oximetry in otherwise 
asymptomatic newborns. MEDLINE database searches 
from 1966 to 2008 were done for English-language papers 
using the following search terms: congenital heart dis-
ease, pulse oximetry, physical examination, murmur, 
echocardiography, fetal echocardiography, and newborn 
screening. The reference lists of identified papers were 
also searched. Published abstracts from major pediatric 
scientific meetings in 2006 to 2008 were also reviewed. 
The American Heart Association classification of recom-
mendations and levels of evidence for practice guidelines 
were used. In an analysis of pooled studies of oximetry 
assessment performed after 24 hours of life, the estimated 
sensitivity for detecting CCHD was 69.6%, and the posi-
tive predictive value was 47.0%; however, sensitivity 
varied dramatically among studies from 0% to 100%. 
False-positive screens that required further evaluation 
occurred in only 0.035% of infants screened after 24 hours. 
 Conclusions. Currently, CCHD is not detected in some 
newborns until after their hospital discharge, which 
results in significant morbidity and occasional mortal-
ity. Furthermore, routine pulse oximetry performed on 
asymptomatic newborns after 24 hours of life, but before 
hospital discharge, may detect CCHD. Routine pulse 
oximetry performed after 24 hours in hospitals that have 
on-site pediatric cardiovascular services incurs very low 
cost and risk of harm. Future studies in larger populations 
and across a broad range of newborn delivery systems are 
needed to determine whether this practice should become 
standard of care in the routine assessment of the neonate. 
(8/09)

ROLE OF THE SCHOOL NURSE IN PROVIDING SCHOOL 
HEALTH SERVICES
Council on School Health
ABSTRACT. The school nurse has a crucial role in the 
seamless provision of comprehensive health services 
to children and youth. Increasing numbers of students 
enter schools with chronic health conditions that require 
management during the school day. This policy statement 
describes for pediatricians the role of the school nurse 
in serving as a team member in providing preventive 
services, early identification of problems, interventions, 
and referrals to foster health and educational success. To 
optimally care for children, preparation, ongoing edu-
cation, and appropriate staffing levels of school nurses 
are important factors for success. Recommendations are 
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offered to facilitate the working relationship between the 
school nurse and the child’s medical home. This statement 
has been endorsed by the National Association of School 
Nurses. (5/08)

ROLE OF THE SCHOOL PHYSICIAN
Council on School Health
ABSTRACT. The American Academy of Pediatrics rec-
ognizes the important role physicians play in promoting 
the optimal biopsychosocial well-being of children in the 
school setting. Although the concept of a school physician 
has existed for more than a century, uniformity among 
states and school districts regarding physicians in schools 
and the laws governing it are lacking. By understand-
ing the roles and contributions physicians can make to 
schools, pediatricians can support and promote school 
physicians in their communities and improve health and 
safety for children. (12/12)

THE ROLE OF SCHOOLS IN COMBATING ILLICIT 
SUBSTANCE ABUSE
Council on School Health and Committee on Substance Abuse
ABSTRACT. Disturbingly high levels of illicit drug use 
remain a problem among American teenagers. As the 
physical, social, and psychological “home away from 
home” for most youth, schools naturally assume a primary 
role in substance abuse education, prevention, and early 
identification. However, the use of random drug testing 
on students as a component of drug prevention programs 
requires additional, more rigorous scientific evaluation. 
Widespread implementation should await the result of 
ongoing studies to address the effectiveness of testing 
and evaluate possible inadvertent harm. If drug testing 
on students is conducted, it should never be implemented 
in isolation. A comprehensive assessment and therapeutic 
management program for the student who tests positive 
should be in place before any testing is performed. Schools 
have the opportunity to work with parents, health care 
professionals, and community officials to use programs 
with proven effectiveness, to identify students who show 
behavioral risks for drug-related problems, and to make 
referrals to a student’s medical home. When use of an 
illicit substance is detected, schools can foster relation-
ships with established health care experts to assist them. 
A student undergoing individualized intervention for 
using illicit substances merits privacy. This requires that 
awareness of the student’s situation be limited to parents, 
the student’s physician, and only those designated school 
health officials with a need to know. For the purposes 
of this statement, alcohol, tobacco, and inhalants are not 
addressed. (12/07)

SAFE TRANSPORTATION OF NEWBORNS AT  
HOSPITAL DISCHARGE
Committee on Injury and Poison Prevention
ABSTRACT. All hospitals should set policies that require 
the discharge of every newborn in a car safety seat that is 
appropriate for the infant’s maturity and medical condi-
tion. Discharge policies for newborns should include a 
parent education component, regular review of educa-
tional materials, and periodic in-service education for 
responsible staff. Appropriate child restraint systems 

should become a benefit of coverage by Medicaid, man-
aged care organizations, and other third-party insurers. 
(10/99, reaffirmed 1/03, 1/06, 10/08)

SAFE TRANSPORTATION OF PRETERM AND LOW 
BIRTH WEIGHT INFANTS AT HOSPITAL DISCHARGE 
(CLINICAL REPORT)
Marilyn J. Bull, MD; William A. Engle, MD; Committee on 

Injury, Violence, and Poison Prevention; and Committee on 
Fetus and Newborn

ABSTRACT. Safe transportation of preterm and low birth 
weight infants requires special considerations. Both physi-
ologic immaturity and low birth weight must be taken 
into account to properly position such infants. This clini-
cal report provides guidelines for pediatricians and other 
caregivers who counsel parents of preterm and low birth 
weight infants about car safety seats. (4/09, reaffirmed 
8/13)

SAFETY IN YOUTH ICE HOCKEY: THE EFFECTS OF  
BODY CHECKING
Committee on Sports Medicine and Fitness
ABSTRACT. Ice hockey is a sport enjoyed by many young 
people. The occurrence of injury can offset what may 
otherwise be a positive experience. A high proportion 
of injuries in hockey appear to result from intentional 
body contact or the practice of checking. The American 
Academy of Pediatrics recommends limiting checking in 
hockey players 15 years of age and younger as a means 
to reduce injuries. Strategies such as the fair play concept 
can also help decrease injuries that result from penalties or 
unnecessary contact. (3/00, reaffirmed 1/06, 5/09)

SCHOOL BUS TRANSPORTATION OF CHILDREN WITH 
SPECIAL HEALTH CARE NEEDS 
Committee on Injury and Poison Prevention (8/01, reaf-

firmed 1/05, 2/08)

SCHOOL HEALTH ASSESSMENTS 
Committee on School Health
ABSTRACT. Comprehensive health assessments often are 
performed in school-based clinics or public health clinics 
by health professionals other than pediatricians. Pedia-
tricians or other physicians skilled in child health care 
should participate in such evaluations. This statement 
provides guidance on the scope of in-school health assess-
ments and the roles of the pediatrician, school nurse, 
school, and community. (4/00, reaffirmed 6/03, 5/06, 
10/11)

SCHOOL HEALTH CENTERS AND OTHER INTEGRATED 
SCHOOL HEALTH SERVICES
Committee on School Health
ABSTRACT. This statement offers guidelines on the 
inte gration of expanded school health services, includ-
ing school-based and school-linked health centers, into 
 community-based health care systems. Expanded school 
health services should be integrated so that they enhance 
accessibility, provide high-quality health care, link chil-
dren to a medical home, are financially sustainable, and 
address both long- and short-term needs of children and 
adolescents. (1/01)
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SCHOOL READINESS (TECHNICAL REPORT)
Pamela C. High, MD; Committee on Early Childhood, 

Adoption, and Dependent Care; and Council on 
School Health

ABSTRACT. School readiness includes the readiness of 
the individual child, the school’s readiness for children, 
and the ability of the family and community to support 
optimal early child development. It is the responsibil-
ity of schools to be ready for all children at all levels of 
readiness. Children’s readiness for kindergarten should 
become an outcome measure for community-based pro-
grams, rather than an exclusion criterion at the beginning 
of the formal educational experience. Our new knowledge 
of early brain and child development has revealed that 
modifiable factors in a child’s early experience can greatly 
affect that child’s learning trajectory. Many US children 
enter kindergarten with limitations in their social, emo-
tional, cognitive, and physical development that might 
have been significantly diminished or eliminated through 
early identification of and attention to child and fam-
ily needs. Pediatricians have a role in promoting school 
readiness for all children, beginning at birth, through 
their practices and advocacy. The American Academy 
of Pediatrics affords pediatricians many opportunities to 
promote the physical, social-emotional, and educational 
health of young children, with other advocacy groups. 
This technical report supports American Academy of 
Pediatrics policy statements “Quality Early Education 
and Child Care From Birth to Kindergarten” and “The 
Inappropriate Use of School ‘Readiness’ Tests.” (4/08, 
reaffirmed 9/13)

SCHOOL TRANSPORTATION SAFETY
Committee on Injury, Violence, and Poison Prevention and 

Council on School Health
ABSTRACT. This policy statement replaces the previous 
version published in 1996. It provides new information, 
studies, regulations, and recommendations related to 
the safe transportation of children to and from school 
and school-related activities. Pediatricians can play an 
important role at the patient/family, community, state, 
and national levels as child advocates and consultants to 
schools and early education programs about transporta-
tion safety. (7/07, reaffirmed 10/11)

SCHOOL-BASED HEALTH CENTERS AND 
PEDIATRIC PRACTICE
Council on School Health
ABSTRACT. School-based health centers (SBHCs) have 
become an important method of health care delivery for 
the youth of our nation. Although they only represent 1 
aspect of a coordinated school health program approach, 
SBHCs have provided access to health care services for 
youth confronted with age, financial, cultural, and geo-
graphic barriers. A fundamental principle of SBHCs is 
to create an environment of service coordination and 
collaboration that addresses the health needs and well-
being of youth with health disparities or poor access to 
health care services. Some pediatricians have concerns 
that these centers are in conflict with the primary care pro-
vider’s medical home. This policy provides an overview of 
SBHCs and some of their documented benefits, addresses 

the issue of potential conflict with the medical home, and 
provides recommendations that support the integration 
and coordination of SBHCs and the pediatric medical 
home practice. (1/12)

SCHOOL-BASED MENTAL HEALTH SERVICES
Committee on School Health
ABSTRACT. More than 20% of children and adolescents 
have mental health problems. Health care professionals 
for children and adolescents must educate key stakehold-
ers about the extent of these problems and work together 
with them to increase access to mental health resources. 
School-based programs offer the promise of improving 
access to diagnosis of and treatment for the mental health 
problems of children and adolescents. Pediatric health 
care professionals, educators, and mental health special-
ists should work in collaboration to develop and imple-
ment effective school-based mental health services. (6/04, 
reaffirmed 5/09) 

SCOPE OF HEALTH CARE BENEFITS FOR CHILDREN 
FROM BIRTH THROUGH AGE 26
Committee on Child Health Financing
ABSTRACT. The optimal health of all children is best 
achieved with access to appropriate and comprehensive 
health care benefits. This policy statement outlines and 
defines the recommended set of health insurance benefits 
for children through age 26. The American Academy of 
Pediatrics developed a set of recommendations concern-
ing preventive care services for children, adolescents, and 
young adults. These recommendations are compiled in the 
publication Bright Futures: Guidelines for Health Supervision 
of Infants, Children, and Adolescents, third edition. The 
Bright Futures recommendations were referenced as a 
standard for access and design of age-appropriate health 
insurance benefits for infants, children, adolescents, and 
young adults in the Patient Protection and Affordable 
Care Act of 2010 (Pub L No. 114–148). (11/11)

SCOPE OF PRACTICE ISSUES IN THE DELIVERY OF 
PEDIATRIC HEALTH CARE
Committee on Pediatric Workforce
ABSTRACT. The American Academy of Pediatrics (AAP) 
believes that optimal pediatric health care depends on 
a team-based approach with supervision by a physician 
leader, preferably a pediatrician. The pediatrician, here 
defined to include not only pediatric generalists but all 
pediatric medical subspecialists, all surgical specialists, 
and internal medicine/pediatric physicians, is uniquely 
qualified to manage, coordinate, and supervise the entire 
spectrum of pediatric care, from diagnosis through all 
stages of treatment, in all practice settings. The AAP 
recognizes the valuable contributions of nonphysician 
clinicians, including nurse practitioners and physician 
assistants, in delivering optimal pediatric care. However, 
the expansion of the scope of practice of nonphysician 
pediatric clinicians raises critical public policy and child 
health advocacy concerns. Pediatricians should serve as 
advocates for optimal pediatric care in state legislatures, 
public policy forums, and the media and should pursue 
opportunities to resolve scope of practice conflicts out-
side state legislatures. The AAP affirms the importance 
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of appropriate documentation and standards in pediatric 
education, training, skills, clinical competencies, exami-
nation, regulation, and patient care to ensure safety and 
quality health care for all infants, children, adolescents, 
and young adults. (5/13)
 See full text on page 945.

SCREENING EXAMINATION OF PREMATURE INFANTS 
FOR RETINOPATHY OF PREMATURITY
Section on Ophthalmology (joint with American Academy 

of Ophthalmology, American Association for Pediatric 
Ophthalmology and Strabismus, and American 
Association of Certified Orthoptists)

ABSTRACT. This statement revises a previous state-
ment on screening of preterm infants for retinopathy of 
prematurity (ROP) that was published in 2006. ROP is a 
pathologic process that occurs only in immature retinal 
tissue and can progress to a tractional retinal detachment, 
which can result in functional or complete blindness. 
Use of peripheral retinal ablative therapy by using laser 
photocoagulation for nearly 2 decades has resulted in a 
high probability of markedly decreasing the incidence 
of this poor visual outcome, but the sequential nature of 
ROP creates a requirement that at-risk preterm infants 
be examined at proper times and intervals to detect the 
changes of ROP before they become permanently destruc-
tive. This statement presents the attributes on which an 
effective program for detecting and treating ROP could 
be based, including the timing of initial examination and 
subsequent reexamination intervals. (12/12)

SCREENING FOR RETINOPATHY IN THE PEDIATRIC 
PATIENT WITH TYPE 1 DIABETES MELLITUS  
(CLINICAL REPORT)
Gregg T. Lueder, MD; Janet Silverstein, MD; Section  

on Ophthalmology; and Section on Endocrinology  
(joint with American Association for Pediatric 
Ophthalmology and Strabismus)

ABSTRACT. Diabetic retinopathy (DR) is the leading 
cause of blindness in young adults in the United States. 
Early identification and treatment of DR can decrease the 
risk of vision loss in affected patients. This clinical report 
reviews the risk factors for the development of DR and 
screening guidance for pediatric patients with type 1 dia-
betes mellitus. (7/05, reaffirmed 1/09) 

SECONDHAND AND PRENATAL TOBACCO SMOKE 
EXPOSURE (TECHNICAL REPORT)
Dana Best, MD, MPH; Committee on Environmental 

Health; Committee on Native American Child Health; 
and Committee on Adolescence

ABSTRACT. Secondhand tobacco smoke (SHS) exposure 
of children and their families causes significant morbid-
ity and mortality. In their personal and professional 
roles, pediatricians have many opportunities to advocate 
for elimination of SHS exposure of children, to counsel 
tobacco users to quit, and to counsel children never to 
start. This report discusses the harms of tobacco use and 
SHS exposure, the extent and costs of tobacco use and 
SHS exposure, and the evidence that supports counseling 

and other clinical interventions in the cycle of tobacco use. 
Recommendations for future research, policy, and clinical 
practice change are discussed. To improve understand-
ing and provide support for these activities, the harms of 
SHS exposure are discussed, effective ways to eliminate 
or reduce SHS exposure are presented, and policies that 
support a smoke-free environment are outlined. (10/09)

SELECTING APPROPRIATE TOYS FOR YOUNG CHILDREN: 
THE PEDIATRICIAN’S ROLE (CLINICAL REPORT)
Committee on Early Childhood, Adoption, and Dependent Care
ABSTRACT. Play is essential for learning in children. Toys 
are the tools of play. Which play materials are provided  
and how they are used are equally important. Adults 
caring for children can be reminded that toys facilitate 
but do not substitute for the most important aspect of 
nurture—warm, loving, dependable relationships. Toys 
should be safe, affordable, and developmentally appro-
priate. Children do not need expensive toys. Toys should 
be appealing to engage the child over a period of time. 
Information and resources are provided in this report so 
pediatricians can give parents advice about selecting toys. 
(4/03, reaffirmed 10/06, 5/11)

SELF-INJECTABLE EPINEPHRINE FOR FIRST-AID 
MANAGEMENT OF ANAPHYLAXIS (CLINICAL REPORT)
Scott H. Sicherer, MD; F. Estelle R. Simons, MD; and Section 

on Allergy and Immunology
ABSTRACT. Anaphylaxis is a severe, potentially fatal 
systemic allergic reaction that is rapid in onset and may 
cause death. Epinephrine is the primary medical therapy, 
and it must be administered promptly. This clinical report 
focuses on practical issues concerning the administra-
tion of self-injectable epinephrine for first-aid treatment 
of anaphylaxis in the community. The recommended 
epinephrine dose for anaphylaxis in children, based pri-
marily on anecdotal evidence, is 0.01 mg/kg, up to 0.30 
mg. Intramuscular injection of epinephrine into the lateral 
thigh (vastus lateralis) is the preferred route for therapy 
in first-aid treatment. Epinephrine autoinjectors are cur-
rently available in only 2 fixed doses: 0.15 and 0.30 mg. 
On the basis of current, albeit limited, data, it seems rea-
sonable to recommend autoinjectors with 0.15 mg of epi-
nephrine for otherwise healthy young children who weigh 
10 to 25 kg (22–55 lb) and autoinjectors with 0.30 mg of 
epinephrine for those who weigh approximately 25 kg (55 
lb) or more; however, specific clinical circumstances must 
be considered in these decisions. This report also describes 
several quandaries in regard to management, including 
the selection of dose, indications for prescribing an auto-
injector, and decisions regarding when to inject epineph-
rine. Effective care for individuals at risk of anaphylaxis 
requires a comprehensive management approach involv-
ing families, allergic children, schools, camps, and other 
youth organizations. Risk reduction entails confirmation 
of the trigger, discussion of avoidance of the relevant 
allergen, a written individualized emergency anaphylaxis 
action plan, and education of supervising adults with 
regard to recognition and treatment of anaphylaxis. (3/07)
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SENSORY INTEGRATION THERAPIES FOR CHILDREN 
WITH DEVELOPMENTAL AND BEHAVIORAL 
DISORDERS
Section on Complementary and Integrative Medicine and 

Council on Children With Disabilities
ABSTRACT. Sensory-based therapies are increasingly 
used by occupational therapists and sometimes by other 
types of therapists in treatment of children with develop-
mental and behavioral disorders. Sensory-based therapies 
involve activities that are believed to organize the sensory 
system by providing vestibular, proprioceptive, audi-
tory, and tactile inputs. Brushes, swings, balls, and other 
specially designed therapeutic or recreational equipment 
are used to provide these inputs. However, it is unclear 
whether children who present with sensory-based prob-
lems have an actual “disorder” of the sensory pathways of 
the brain or whether these deficits are characteristics asso-
ciated with other developmental and behavioral disorders. 
Because there is no universally accepted framework for 
diagnosis, sensory processing disorder generally should 
not be diagnosed. Other developmental and behavioral 
disorders must always be considered, and a thorough 
evaluation should be completed. Difficulty tolerating or 
processing sensory information is a characteristic that 
may be seen in many developmental behavioral disorders, 
including autism spectrum disorders, attention-deficit/
hyperactivity disorder, developmental coordination dis-
orders, and childhood anxiety disorders. 
 Occupational therapy with the use of sensory-based 
therapies may be acceptable as one of the components 
of a comprehensive treatment plan. However, parents 
should be informed that the amount of research regarding 
the effectiveness of sensory integration therapy is limited 
and inconclusive. Important roles for pediatricians and 
other clinicians may include discussing these limitations 
with parents, talking with families about a trial period of 
sensory integration therapy, and teaching families how to 
evaluate the effectiveness of a therapy. (5/12)

SEXUAL ORIENTATION AND ADOLESCENTS  
(CLINICAL REPORT)
Committee on Adolescence
ABSTRACT. The American Academy of Pediatrics issued 
its first statement on homosexuality and adolescents 
in 1983, with a revision in 1993. This report reflects the 
 growing understanding of youth of differing sexual ori-
entations. Young people are recognizing their sexual 
orientation earlier than in the past, making this a topic 
of importance to pediatricians. Pediatricians should be 
aware that some youths in their care may have concerns 
about their sexual orientation or that of siblings, friends, 
parents, relatives, or others. Health care professionals 
should provide factual, current, nonjudgmental informa-
tion in a confidential manner. All youths, including those 
who know or wonder whether they are not heterosexual, 
may seek information from physicians about sexual orien-
tation, sexually transmitted diseases, substance abuse, or 
various psychosocial difficulties. The pediatrician should 
be attentive to various potential psychosocial difficulties, 
offer counseling or refer for counseling when necessary 

and ensure that every sexually active youth receives a 
thorough medical history, physical examination, immu-
nizations, appropriate laboratory tests, and counseling 
about sexually transmitted diseases (including human 
immunodeficiency virus infection) and appropriate treat-
ment if necessary.
 Not all pediatricians may feel able to provide the type 
of care described in this report. Any pediatrician who is 
unable to care for and counsel nonheterosexual youth 
should refer these patients to an appropriate colleague. 
(6/04) 

SEXUALITY OF CHILDREN AND ADOLESCENTS WITH 
DEVELOPMENTAL DISABILITIES (CLINICAL REPORT)
Nancy A. Murphy, MD; Ellen Roy Elias, MD; for Council on 

Children With Disabilities
ABSTRACT. Children and adolescents with develop-
mental disabilities, like all children, are sexual persons. 
However, attention to their complex medical and func-
tional issues often consumes time that might otherwise 
be invested in addressing the anatomic, physiologic, 
emotional, and social aspects of their developing sexual-
ity. This report discusses issues of puberty, contraception, 
psychosexual development, sexual abuse, and sexuality 
education specific to children and adolescents with dis-
abilities and their families. Pediatricians, in the context 
of the medical home, are encouraged to discuss issues of 
sexuality on a regular basis, ensure the privacy of each 
child and adolescent, promote self-care and social inde-
pendence among persons with disabilities, advocate for 
appropriate sexuality education, and provide ongoing 
education for children and adolescents with developmen-
tal disabilities and their families. (7/06, reaffirmed 12/09, 
7/13)

SEXUALITY, CONTRACEPTION, AND THE MEDIA
Victor C. Strasburger, MD, and Council on Communications 

and Media
ABSTRACT. From a health viewpoint, early sexual activ-
ity among US adolescents is a potential problem because 
of the risk of pregnancy and sexually transmitted infec-
tions. New evidence points to the media adolescents use 
frequently (television, music, movies, magazines, and the 
Internet) as important factors in the initiation of sexual 
intercourse. There is a major disconnect between what 
mainstream media portray—casual sex and sexuality 
with no consequences—and what children and teen-
agers need—straightforward information about human 
sexuality and the need for contraception when having sex. 
Television, film, music, and the Internet are all becoming 
increasingly sexually explicit, yet information on absti-
nence, sexual responsibility, and birth control remains 
rare. It is unwise to promote “abstinence-only” sex educa-
tion when it has been shown to be ineffective and when 
the media have become such an important source of 
information about “nonabstinence.” Recommendations 
are presented to help pediatricians address this important 
issue. (8/10)
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SEXUALITY EDUCATION FOR CHILDREN AND 
ADOLESCENTS 
Committee on Psychosocial Aspects of Child and Family 

Health and Committee on Adolescence
ABSTRACT. Children and adolescents need accurate 
and comprehensive education about sexuality to practice 
healthy sexual behavior as adults. Early, exploitative, 
or risky sexual activity may lead to health and social 
problems, such as unintended pregnancy and sexually 
transmitted diseases, including human immunodefi-
ciency virus infection and acquired immunodeficiency 
syndrome. This statement reviews the role of the pediatri-
cian in providing sexuality education to children, adoles-
cents, and their families. Pediatricians should integrate 
sexuality education into the confidential and longitudinal 
relationship they develop with children, adolescents, and 
families to complement the education children obtain at 
school and at home. Pedia tricians must be aware of their 
own attitudes, beliefs, and values so their effectiveness in 
discussing sexuality in the clinical setting is not limited. 
(8/01, reaffirmed 10/04)

SHOPPING CART–RELATED INJURIES TO CHILDREN 
Committee on Injury, Violence, and Poison Prevention
ABSTRACT. Shopping cart–related injuries to children 
are common and can result in severe injury or even 
death. Most injuries result from falls from carts or cart 
tip-overs, and injuries to the head and neck represent 
three fourths of cases. The current US standard for shop-
ping carts should be revised to include clear and effective 
performance criteria to prevent falls from carts and cart 
tipovers. Pediatricians have an important role as educa-
tors, researchers, and advocates to promote the prevention 
of these injuries. (8/06, reaffirmed 4/09, 8/13)

SHOPPING CART–RELATED INJURIES TO CHILDREN 
(TECHNICAL REPORT) 
Gary A. Smith, MD, DrPH, for Committee on Injury, 

Violence, and Poison Prevention
ABSTRACT. An estimated 24 200 children younger than 
15 years, 20 700 (85%) of whom were younger than 5 years, 
were treated in US hospital emergency departments in 
2005 for shopping cart–related injuries. Approximately 
4% of shopping cart–related injuries to children younger 
than 15 years require admission to the hospital. Injuries to 
the head and neck represent three fourths of all injuries. 
Fractures account for 45% of all hospitalizations. Deaths 
have occurred from falls from shopping carts and cart 
tip-overs. Falls are the most common mechanism of injury 
and account for more than half of injuries associated 
with shopping carts. Cart tip-overs are the second most 
common mechanism, responsible for up to one fourth of 
injuries and almost 40% of shopping cart–related injuries 
among children younger than 2 years. Public-awareness 
initiatives, education programs, and parental supervi-
sion, although important, are not enough to prevent 
these injuries effectively. European Standard EN 1929-
1:1998 and joint Australian/New Zealand Standard AS/
NZS 3847.1:1999 specify requirements for the construc-
tion, performance, testing, and safety of shopping carts 
and have been implemented as national standards in 21 
countries. A US performance standard for shopping carts 

(ASTM [American Society for Testing and Materials] 
F2372-04) was established in July 2004; however, it does 
not adequately address falls and cart tip-overs, which 
are the leading mechanisms of shopping cart–related 
injuries to children. The current US standard for shop-
ping carts should be revised to include clear and effective 
performance criteria for shopping cart child-restraint 
systems and cart stability to prevent falls from carts and 
cart tip-overs. This is imperative to decrease the number 
and severity of shopping cart–related injuries to chil-
dren. Recommendations from the American Academy of 
Pediatrics regarding prevention of shopping cart–related 
injuries are included in the accompanying policy state-
ment. (8/06, reaffirmed 4/09, 8/13)

SIDS AND OTHER SLEEP-RELATED INFANT DEATHS: 
EXPANSION OF RECOMMENDATIONS FOR A SAFE 
INFANT SLEEPING ENVIRONMENT
Task Force on Sudden Infant Death Syndrome
ABSTRACT. Despite a major decrease in the incidence of 
sudden infant death syndrome (SIDS) since the American 
Academy of Pediatrics (AAP) released its recommenda-
tion in 1992 that infants be placed for sleep in a non-
prone position, this decline has plateaued in recent years. 
Concurrently, other causes of sudden unexpected infant 
death that occur during sleep (sleep-related deaths), 
including suffocation, asphyxia, and entrapment, and 
ill-defined or unspecified causes of death have increased 
in incidence, particularly since the AAP published its last 
statement on SIDS in 2005. It has become increasingly 
important to address these other causes of sleep-related 
infant death. Many of the modifiable and nonmodifiable 
risk factors for SIDS and suffocation are strikingly similar. 
The AAP, therefore, is expanding its recommendations 
from focusing only on SIDS to focusing on a safe sleep 
environment that can reduce the risk of all sleep-related 
infant deaths, including SIDS. The recommendations 
described in this policy statement include supine posi-
tioning, use of a firm sleep surface, breastfeeding, room-
sharing without bed-sharing, routine immunizations, 
consideration of using a pacifier, and avoidance of soft 
bedding, overheating, and exposure to tobacco smoke, 
alcohol, and illicit drugs. The rationale for these recom-
mendations is discussed in detail in the accompanying 
“Technical Report—SIDS and Other Sleep-Related Infant 
Deaths: Expansion of Recommendations for a Safe Infant 
Sleeping Environment.” (10/11)

SIDS AND OTHER SLEEP-RELATED INFANT DEATHS: 
EXPANSION OF RECOMMENDATIONS FOR A SAFE 
INFANT SLEEPING ENVIRONMENT (TECHNICAL REPORT)
Task Force on Sudden Infant Death Syndrome
ABSTRACT. Despite a major decrease in the incidence of 
sudden infant death syndrome (SIDS) since the American 
Academy of Pediatrics (AAP) released its recommenda-
tion in 1992 that infants be placed for sleep in a non-
prone position, this decline has plateaued in recent years. 
Concurrently, other causes of sudden unexpected infant 
death occurring during sleep (sleep-related deaths), 
including suffocation, asphyxia, and entrapment, and 
ill-defined or unspecified causes of death have increased 
in incidence, particularly since the AAP published its last 
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statement on SIDS in 2005. It has become increasingly 
important to address these other causes of sleep-related 
infant death. Many of the modifiable and nonmodifiable 
risk factors for SIDS and suffocation are strikingly similar. 
The AAP, therefore, is expanding its recommendations 
from being only SIDS-focused to focusing on a safe sleep 
environment that can reduce the risk of all sleep-related 
infant deaths including SIDS. The recommendations 
described in this report include supine positioning, use of 
a firm sleep surface, breastfeeding, room-sharing without 
bed-sharing, routine immunization, consideration of a 
pacifier, and avoidance of soft bedding, overheating, and 
exposure to tobacco smoke, alcohol, and illicit drugs. The 
rationale for these recommendations is discussed in detail 
in this technical report. The recommendations are pub-
lished in the accompanying “Policy Statement—Sudden 
Infant Death Syndrome and Other Sleep-Related Infant 
Deaths: Expansion of Recommendations for a Safe Infant 
Sleeping Environment.” (10/11)

SKATEBOARD AND SCOOTER INJURIES
Committee on Injury, Violence, and Poison Prevention
ABSTRACT. Skateboard-related injuries account for an 
estimated 50 000 emergency department visits and 1500 
hospitalizations among children and adolescents in the 
United States each year. Nonpowered scooter-related 
 injuries accounted for an estimated 9400 emergency 
department visits between January and August 2000, and 
90% of these patients were children younger than 15 years. 
Many such injuries can be avoided if children and youth 
do not ride in traffic, if proper protective gear is worn, and 
if, in the absence of close adult supervision, skateboards 
and scooters are not used by children younger than 10 and 
8 years, respectively. (3/02, reaffirmed 5/05, 10/08)

SNOWMOBILING HAZARDS
Committee on Injury and Poison Prevention
ABSTRACT. Snowmobiles continue to pose a significant 
risk to children younger than 15 years and adolescents 
and young adults 15 through 24 years of age. Head injuries 
remain the leading cause of mortality and serious morbid-
ity, arising largely from snowmobilers colliding, falling, or 
overturning during operation. Children also were injured 
while being towed in a variety of conveyances by snow-
mobiles. No uniform code of state laws governs the use 
of snowmobiles by children and youth. Because evidence 
is lacking to support the effectiveness of operator safety 
certification and because many children and adolescents 
do not have the required strength and skills to operate a 
snowmobile safely, the recreational operation of snow-
mobiles by persons younger than 16 years is not recom-
mended. Snowmobiles should not be used to tow persons 
on a tube, tire, sled, or saucer. Furthermore, a graduated 
licensing program is advised for snowmobilers 16 years 
and older. Both active and  passive snowmobile injury 
prevention strategies are suggested, as well as recommen-
dations for manufacturers to make safer equipment for 
snowmobilers of all ages. (11/00, reaffirmed 5/04, 1/07, 
6/10)

SOFT DRINKS IN SCHOOLS
Committee on School Health
ABSTRACT. This statement is intended to inform pediatri-
cians and other health care professionals, parents, super-
intendents, and school board members about nutritional 
concerns regarding soft drink consumption in schools. 
Potential health problems associated with high intake of 
sweetened drinks are 1) overweight or obesity attribut-
able to additional calories in the diet; 2) displacement of 
milk consumption, resulting in calcium deficiency with 
an attendant risk of osteoporosis and fractures; and 3) 
dental caries and potential enamel erosion. Contracts with 
school districts for exclusive soft drink rights encourage 
consumption directly and indirectly. School officials and 
parents need to become well informed about the health 
implications of vended drinks in school before making a 
decision about student access to them. A clearly defined, 
district-wide policy that restricts the sale of soft drinks 
will safeguard against health problems as a result of over-
consumption. (1/04, reaffirmed 1/09) 

SPECIAL REQUIREMENTS OF ELECTRONIC HEALTH 
RECORD SYSTEMS IN PEDIATRICS (CLINICAL REPORT)
S. Andrew Spooner, MD, MS, and Council on Clinical 

Information Technology
ABSTRACT. Some functions of an electronic health record 
system are much more important in providing pediatric 
care than in adult care. Pediatricians commonly complain 
about the absence of these “pediatric functions” when 
they are not available in electronic health record systems. 
To stimulate electronic health record system vendors to 
recognize and incorporate pediatric functionality into 
pediatric electronic health record systems, this clinical 
report reviews the major functions of importance to child 
health care providers. Also reviewed are important but 
less critical functions, any of which might be of major 
importance in a particular clinical context. The major areas 
described here are immunization management, growth 
tracking, medication dosing, data norms, and privacy in 
special pediatric populations. The American Academy of 
Pediatrics believes that if the functions described in this 
document are supported in all electronic health record 
systems, these systems will be more useful for patients of 
all ages. (3/07, reaffirmed 5/12)

SPECTRUM OF NONINFECTIOUS HEALTH EFFECTS 
FROM MOLDS
Committee on Environmental Health
ABSTRACT. Molds are eukaryotic (possessing a true 
nucleus) nonphotosynthetic organisms that flourish both 
indoors and outdoors. For humans, the link between 
mold exposure and asthma exacerbations, allergic rhinitis, 
infections, and toxicities from ingestion of mycotoxin-con-
taminated foods are well known. However, the cause-and-
effect relationship between inhalational exposure to mold 
and other untoward health effects (eg, acute idiopathic 
pulmonary hemorrhage in infants and other illnesses 
and health complaints) requires additional investigation. 
Pediatricians play an important role in the education of 
families about mold, its adverse health effects, exposure 
prevention, and remediation procedures. (12/06, reaf-
firmed 1/11)
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SPECTRUM OF NONINFECTIOUS HEALTH EFFECTS 
FROM MOLDS (TECHNICAL REPORT)
Lynnette J. Mazur, MD, MPH; Janice Kim, MD, PhD, MPH; 

and Committee on Environmental Health
ABSTRACT. Molds are multicellular fungi that are ubiq-
uitous in outdoor and indoor environments. For humans, 
they are both beneficial (for the production of antimicro-
bial agents, chemotherapeutic agents, and vitamins) and 
detrimental. Exposure to mold can occur through inhala-
tion, ingestion, and touching moldy surfaces. Adverse 
health effects may occur through allergic, infectious, 
irritant, or toxic processes. The cause-and-effect relation-
ship between mold exposure and allergic and infectious 
illnesses is well known. Exposures to toxins via the gas-
trointestinal tract also are well described. However, the 
cause-and-effect relationship between inhalational expo-
sure to mold toxins and other untoward health effects (eg, 
acute idiopathic pulmonary hemorrhage in infants and 
other illnesses and health complaints) is controversial and 
requires additional investigation. In this report we exam-
ine evidence of fungal-related illnesses and the unique 
aspects of mold exposure to children. Mold-remediation 
procedures are also discussed. (12/06, reaffirmed 1/11)

SPORT-RELATED CONCUSSION IN CHILDREN AND 
ADOLESCENTS (CLINICAL REPORT)
Mark E. Halstead, MD; Kevin D. Walter, MD; and Council 

on Sports Medicine and Fitness
ABSTRACT. Sport-related concussion is a “hot topic” in 
the media and in medicine. It is a common injury that is 
likely underreported by pediatric and adolescent athletes. 
Football has the highest incidence of concussion, but girls 
have higher concussion rates than boys do in similar 
sports. A clear understanding of the definition, signs, and 
symptoms of concussion is necessary to recognize it and 
rule out more severe intracranial injury. Concussion can 
cause symptoms that interfere with school, social and fam-
ily relationships, and participation in sports. Recognition 
and education are paramount, because although proper 
equipment, sport technique, and adherence to rules of 
the sport may decrease the incidence or severity of 
concussions, nothing has been shown to prevent them. 
Appropriate management is essential for reducing the 
risk of long-term symptoms and complications. Cognitive 
and physical rest is the mainstay of management after 
diagnosis, and neuropsychological testing is a helpful 
tool in the management of concussion. Return to sport 
should be accomplished by using a progressive exercise 
program while evaluating for any return of signs or symp-
toms. This report serves as a basis for understanding the 
diagnosis and management of concussion in children and 
adolescent athletes. (8/10)

SPORTS DRINKS AND ENERGY DRINKS FOR CHILDREN 
AND ADOLESCENTS: ARE THEY APPROPRIATE? 
(CLINICAL REPORT)
Committee on Nutrition and Council on Sports Medicine 

and Fitness
ABSTRACT. Sports and energy drinks are being mar-
keted to children and adolescents for a wide variety of 
inappropriate uses. Sports drinks and energy drinks are 
significantly different products, and the terms should not 

be used interchangeably. The primary objectives of this 
clinical report are to define the ingredients of sports and 
energy drinks, categorize the similarities and differences 
between the products, and discuss misuses and abuses. 
Secondary objectives are to encourage screening during 
annual physical examinations for sports and energy drink 
use, to understand the reasons why youth consumption is 
widespread, and to improve education aimed at decreas-
ing or eliminating the inappropriate use of these beverages 
by children and adolescents. Rigorous review and analy-
sis of the literature reveal that caffeine and other stimulant 
substances contained in energy drinks have no place in the 
diet of children and adolescents. Furthermore, frequent or 
excessive intake of caloric sports drinks can substantially 
increase the risk for overweight or obesity in children and 
adolescents. Discussion regarding the appropriate use of 
sports drinks in the youth athlete who participates regu-
larly in endurance or high-intensity sports and vigorous 
physical activity is beyond the scope of this report. (5/11)

STANDARD TERMINOLOGY FOR FETAL, INFANT, AND 
PERINATAL DEATHS (CLINICAL REPORT)
CAPT Wanda Denise Barfield, MD, MPH, and Committee on 

Fetus and Newborn
ABSTRACT. Accurately defining and reporting perinatal 
deaths (ie, fetal and infant deaths) is a critical first step in 
understanding the magnitude and causes of these impor-
tant events. In addition to obstetric health care providers, 
neonatologists and pediatricians should know the current 
US definitions and reporting requirements for live births, 
fetal deaths, and infant deaths. Correct identification 
of these vital events will improve our local, state, and 
national data so that these deaths can be better addressed 
and reduced. (6/11)

STANDARDS FOR HEALTH INFORMATION 
TECHNOLOGY TO ENSURE ADOLESCENT PRIVACY
Committee on Adolescence and Council on Clinical 

Information Technology
ABSTRACT. Privacy and security of health information 
is a basic expectation of patients. Despite the existence of 
federal and state laws safeguarding the privacy of health 
information, health information systems currently lack 
the capability to allow for protection of this information 
for minors. This policy statement reviews the challenges 
to privacy for adolescents posed by commercial health 
information technology systems and recommends basic 
principles for ideal electronic health record systems. This 
policy statement has been endorsed by the Society for 
Adolescent Health and Medicine. (10/12)

STATE CHILDREN’S HEALTH INSURANCE PROGRAM 
ACHIEVEMENTS, CHALLENGES, AND POLICY 
RECOMMENDATIONS
Committee on Child Health Financing
ABSTRACT. This policy statement reviews the impressive 
progress of the State Children’s Health Insurance Program 
since its enactment in 1997 and identifies outstanding 
challenges and state and federal policy recommendations. 
The American Academy of Pediatrics urges Congress to 
reauthorize SCHIP to strengthen its historic gains. The fol-
lowing set of recommended strategies for reauthorization 
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pertain to funding, eligibility and enrollment, coverage, 
cost sharing, payment and provider-network capacity, 
and quality performance. (6/07)

STRATEGIES FOR PREVENTION OF HEALTH CARE–
ASSOCIATED INFECTIONS IN THE NICU  
(CLINICAL REPORT)
Richard A. Polin, MD; Susan Denson, MD; Michael T. Brady, 

MD; Committee on Fetus and Newborn; and Committee on 
Infectious Diseases

ABSTRACT. Health care–associated infections in the NICU 
result in increased morbidity and mortality, prolonged 
lengths of stay, and increased medical costs. Neonates are 
at high risk of acquiring health care– associated infections 
because of impaired host-defense mechanisms, limited 
amounts of protective endogenous flora on skin and 
mucosal surfaces at time of birth, reduced barrier function 
of their skin, use of invasive procedures and devices, and 
frequent exposure to broad-spectrum antibiotic agents. 
This clinical report reviews management and prevention 
of health care–associated infections in newborn infants. 
(3/12)

STRENGTH TRAINING BY CHILDREN  
AND ADOLESCENTS
Council on Sports Medicine and Fitness
ABSTRACT. Pediatricians are often asked to give advice 
on the safety and efficacy of strength-training programs 
for children and adolescents. This statement, which is a 
revision of a previous American Academy of Pediatrics 
policy statement, defines relevant terminology and pro-
vides current information on risks and benefits of strength 
training for children and adolescents. (4/08, reaffirmed 
6/11)

SUBSTANCE USE SCREENING, BRIEF INTERVENTION, 
AND REFERRAL TO TREATMENT FOR PEDIATRICIANS
Committee on Substance Abuse
ABSTRACT. As a component of comprehensive pediatric 
care, adolescents should receive appropriate guidance 
regarding substance use during routine clinical care. This 
statement addresses practitioner challenges posed by 
the spectrum of pediatric substance use and presents an 
algorithm-based approach to augment the pediatrician’s 
confidence and abilities related to substance use screen-
ing, brief intervention, and referral to treatment in the 
primary care setting. Adolescents with addictions should 
be managed collaboratively (or comanaged) with child 
and adolescent mental health or addiction specialists. This 
statement reviews recommended referral guidelines that 
are based on established patient-treatment–matching cri-
teria and the risk level for substance abuse. (10/11)

SUICIDE AND SUICIDE ATTEMPTS IN ADOLESCENTS 
(CLINICAL REPORT)
Benjamin N. Shain, MD, PhD, and Committee on Adolescence
ABSTRACT. Suicide is the third-leading cause of death 
for adolescents 15 to 19 years old. Pediatricians can take 
steps to help reduce the incidence of adolescent suicide by 
screening for depression and suicidal ideation and behav-
ior. This report updates the previous statement of the 
American Academy of Pediatrics and is intended to assist 

the pediatrician in the identification and management 
of the adolescent at risk of suicide. The extent to which 
pediatricians provide appropriate care for suicidal ado-
lescents depends on their knowledge, skill, comfort with 
the topic, and ready access to appropriate community 
resources. All teenagers with suicidal thoughts or behav-
iors should know that their pleas for assistance are heard 
and that pediatricians are willing to serve as advocates to 
help resolve the crisis. (9/07)

SUPPLEMENTAL SECURITY INCOME (SSI) FOR 
CHILDREN AND YOUTH WITH DISABILITIES
Council on Children With Disabilities
ABSTRACT. The Supplemental Security Income (SSI) pro-
gram remains an important source of financial support for 
low-income families of children with special health care 
needs and disabling conditions. In most states, SSI eligi-
bility also qualifies children for the state Medicaid pro-
gram, providing access to health care services. The Social 
Security Administration (SSA), which administers the SSI 
program, considers a child disabled under SSI if there is 
a medically determinable physical or mental impairment 
or combination of impairments that results in marked and 
severe functional limitations. The impairment(s) must be 
expected to result in death or have lasted or be expected 
to last for a continuous period of at least 12 months. The 
income and assets of families of children with disabilities 
are also considered when determining financial eligibility. 
When an individual with a disability becomes an adult at 
18 years of age, the SSA considers only the individual’s 
income and assets. The SSA considers an adult to be dis-
abled if there is a medically determinable impairment (or 
combination of impairments) that prevents substantial 
gainful activity for at least 12 continuous months. SSI 
benefits are important for youth with chronic conditions 
who are transitioning to adulthood. The purpose of this 
statement is to provide updated information about the SSI 
medical and financial eligibility criteria and the disability-
determination process. This statement also discusses how 
pediatricians can help children and youth when they 
apply for SSI benefits. (11/09)

SUPPORTING THE FAMILY AFTER THE DEATH OF A 
CHILD (CLINICAL REPORT)
Esther Wender, MD, and Committee on Psychosocial Aspects 

of Child and Family Health
ABSTRACT. The death of a child can have a devastating 
effect on the family. The pediatrician has an important 
role to play in supporting the parents and any siblings still 
in his or her practice after such a death. Pediatricians may 
be poorly prepared to provide this support. Also, because 
of the pain of confronting the grief of family members, 
they may be reluctant to become involved. This statement 
gives guidelines to help the pediatrician provide such sup-
port. It describes the grief reactions that can be expected 
in family members after the death of a child. Ways of sup-
porting family members are suggested, and other helpful 
resources in the community are described. The goal of 
this guidance is to prevent outcomes that may impair the 
health and development of affected parents and children. 
(11/12)
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SUPPORTING THE HEALTH  
CARE TRANSITION FROM 
ADOLESCENCE TO ADULT-
HOOD IN THE MEDICAL HOME (CLINICAL REPORT)
American Academy of Pediatrics, American Academy of 

Family Physicians, and American College of Physicians 
Transitions Clinical Report Authoring Group

ABSTRACT. Optimal health care is achieved when each 
person, at every age, receives medically and develop-
mentally appropriate care. The goal of a planned health 
care transition is to maximize lifelong functioning and 
well-being for all youth, including those who have spe-
cial health care needs and those who do not. This pro-
cess includes ensuring that high-quality, developmentally 
appropriate health care services are available in an unin-
terrupted manner as the person moves from adolescence 
to adulthood. A well-timed transition from child- to adult-
oriented health care is specific to each person and ideally 
occurs between the ages of 18 and 21 years. Coordination 
of patient, family, and provider responsibilities enables 
youth to optimize their ability to assume adult roles and 
activities. This clinical report represents expert opinion 
and consensus on the practice-based implementation of 
transition for all youth beginning in early adolescence. It 
provides a structure for training and continuing educa-
tion to further understanding of the nature of adolescent 
transition and how best to support it. Primary care physi-
cians, nurse practitioners, and physician assistants, as well 
as medical subspecialists, are encouraged to adopt these 
materials and make this process specific to their settings 
and populations. (7/11)

SURFACTANT REPLACEMENT THERAPY FOR PRETERM 
AND TERM NEONATES WITH RESPIRATORY DISTRESS 
(CLINICAL REPORT)
Richard A. Polin, MD, FAAP; Waldemar A. Carlo, MD, 

FAAP; and Committee on Fetus and Newborn
ABSTRACT. Respiratory failure secondary to surfactant 
deficiency is a major cause of morbidity and mortality in 
preterm infants. Surfactant therapy substantially reduces 
mortality and respiratory morbidity for this population. 
Secondary surfactant deficiency also contributes to acute 
respiratory morbidity in late-preterm and term neo-
nates with meconium aspiration syndrome, pneumonia/
sepsis, and perhaps pulmonary hemorrhage; surfactant 
replacement may be beneficial for these infants. This 
statement summarizes the evidence regarding indica-
tions, administration, formulations, and outcomes for 
surfactant-replacement therapy. The clinical strategy of 
intubation, surfactant administration, and extubation to 
continuous positive airway pressure and the effect of con-
tinuous positive airway pressure on outcomes and sur-
factant use in preterm infants are also reviewed. (12/13) 
 See full text on page 953.

SURVEILLANCE OF PEDIATRIC HIV INFECTION
Committee on Pediatric AIDS 
ABSTRACT. Pediatric human immunodeficiency virus 
(HIV)/acquired immunodeficiency syndrome (AIDS) 
surveillance should expand to include perinatal HIV 
exposure and HIV infection as well as AIDS to delineate 
completely the extent and impact of HIV infection on 
children and families, accurately assess the resources nec-

essary to provide services to this population, evaluate the 
efficacy of public health recommendations, and determine 
any potential long-term consequences of interventions 
to prevent perinatal transmission to children ultimately 
determined to be uninfected as well as for those who 
become infected. Ensuring the confidentiality of informa-
tion collected in the process of surveillance is critical. In 
addition, expansion of surveillance must not compro-
mise the established, ongoing surveillance system for 
pediatric AIDS. An expanded pediatric HIV surveillance 
program provides an important counterpart to existing 
American Academy of Pediatrics and American College 
of Obstetricians and Gynecologists recommendations for 
HIV counseling and testing in the prenatal setting. (2/98, 
reaffirmed 2/02, 1/06, 1/11) 

SWIMMING PROGRAMS FOR INFANTS AND TODDLERS 
Committee on Sports Medicine and Fitness and Committee on 

Injury and Poison Prevention
ABSTRACT. Infant and toddler aquatic programs provide 
an opportunity to introduce young children to the joy and 
risks of being in or around water. Generally, children are 
not developmentally ready for swimming lessons until 
after their fourth birthday. Aquatic programs for infants 
and toddlers have not been shown to decrease the risk of 
drowning, and parents should not feel secure that their 
child is safe in water or safe from drowning after partici-
pating in such programs. Young children should receive 
constant, close supervision by an adult while in and 
around water. (4/00, reaffirmed 5/04)

THE TEEN DRIVER 
Committee on Injury, Violence, and Poison Prevention and 

Committee on Adolescence
ABSTRACT. Motor vehicle–related injuries to adolescents 
continue to be of paramount importance to society. Since 
the original policy statement on the teenaged driver was 
published in 1996, there have been substantial changes 
in many state laws and much new research on this topic. 
There is a need to provide pediatricians with up-to-date 
information and materials to facilitate appropriate coun-
seling and anticipatory guidance. This statement describes 
why teenagers are at greater risk of motor vehicle–related 
injuries, suggests topics suitable for office-based counsel-
ing, describes innovative programs, and proposes preven-
tive interventions for pediatricians, parents, legislators, 
educators, and other child advocates. (12/06, reaffirmed 
6/10)

TESTING FOR DRUGS OF ABUSE IN CHILDREN AND 
ADOLESCENTS
Committee on Substance Abuse 
ABSTRACT. The American Academy of Pediatrics (AAP) 
recognizes the abuse of psychoactive drugs as one of the 
greatest problems facing children and adolescents and 
condemns all such use. Diagnostic testing for drugs of 
abuse is frequently an integral part of the pediatrician’s 
evaluation and management of those suspected of such 
use. “Voluntary screening” is the term applied to many 
mass non–suspicion-based screening programs, yet such 
programs may not be truly voluntary as there are often 
negative consequences for those who choose not to take 
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part. Participation in such programs should not be a pre-
requisite to participation in school activities. Involuntary 
testing is not appropriate in adolescents with decisional 
capacity—even with parental consent—and should be 
performed only if there are strong medical or legal reasons 
to do so. The AAP reaffirms its position that the appropri-
ate response to the suspicion of drug abuse in a young 
person is the referral to a qualified health care professional 
for comprehensive evaluation. (8/96, reaffirmed 5/99, 
5/06)

TESTING FOR DRUGS OF ABUSE IN CHILDREN AND 
ADOLESCENTS: ADDENDUM—TESTING IN SCHOOLS 
AND AT HOME
Committee on Substance Abuse and Council on School Health
ABSTRACT. The American Academy of Pediatrics con-
tinues to believe that adolescents should not be drug 
tested without their knowledge and consent. Recent US 
Supreme Court decisions and market forces have resulted 
in recommendations for drug testing of adolescents at 
school and products for parents to use to test adolescents 
at home. The American Academy of Pediatrics has strong 
reservations about testing adolescents at school or at home 
and believes that more research is needed on both safety 
and efficacy before school-based testing programs are 
implemented. The American Academy of Pediatrics also 
believes that more adolescent-specific substance abuse 
treatment resources are needed to ensure that testing 
leads to early rehabilitation rather than to punitive mea-
sures only. (3/07)

TOBACCO, ALCOHOL, AND OTHER DRUGS: THE 
ROLE OF THE PEDIATRICIAN IN PREVENTION, 
IDENTIFICATION, AND MANAGEMENT OF SUBSTANCE 
ABUSE (CLINICAL REPORT)
John W. Kulig, MD, MPH, and Committee on Substance Abuse
ABSTRACT. Substance abuse remains a major public 
health concern, and pediatricians are uniquely positioned 
to assist their patients and families with its prevention, 
detection, and treatment. The American Academy of 
Pediatrics has highlighted the importance of such issues in 
a variety of ways, including its guidelines for preventive 
services. The harmful consequences of tobacco, alcohol, 
and other drug use are a concern of medical profession-
als who care for infants, children, adolescents, and young 
adults. Thus, pediatricians should include discussion of 
substance abuse as a part of routine health care, starting 
with the prenatal visit, and as part of ongoing anticipatory 
guidance. Knowledge of the nature and extent of the con-
sequences of tobacco, alcohol, and other drug use as well 
as the physical, psychological, and social consequences 
is essential for pediatricians. Pediatricians should incor-
porate substance-abuse prevention into daily practice, 
acquire the skills necessary to identify young people at 
risk of substance abuse, and provide or facilitate assess-
ment, intervention, and treatment as necessary. (3/05, 
reaffirmed 3/13)

TOBACCO AS A SUBSTANCE OF ABUSE  
(TECHNICAL REPORT)
Tammy H. Sims, MD, MS, and Committee on 

Substance Abuse
ABSTRACT. Tobacco use is the leading preventable cause 
of morbidity and death in the United States. Because 
80% to 90% of adult smokers began during adolescence, 
and two thirds became regular, daily smokers before 
they reached 19 years of age, tobacco use may be viewed 
as a pediatric disease. Every year in the United States, 
approximately 1.4 million children younger than 18 years 
start smoking, and many of them will die prematurely 
from a smoking-related disease. Moreover, there is recent 
evidence that adolescents report symptoms of tobacco 
dependence early in the smoking process, even before 
becoming daily smokers. The prevalence of tobacco use 
is higher among teenagers and young adults than among 
older adult populations. The critical role of pediatricians 
in helping to reduce tobacco use and addiction and sec-
ondhand tobacco-smoke exposure in the pediatric popu-
lation includes education and prevention, screening and 
detection, and treatment and referral. (10/09)

TOBACCO USE: A PEDIATRIC DISEASE
Committee on Environmental Health, Committee on Substance 

Abuse, Committee on Adolescence, and Committee on 
Native American Child Health

ABSTRACT. Tobacco use and secondhand tobacco-smoke 
(SHS) exposure are major national and international 
health concerns. Pediatricians and other clinicians who 
care for children are uniquely positioned to assist patients 
and families with tobacco-use prevention and treatment. 
Understanding the nature and extent of tobacco use and 
SHS exposure is an essential first step toward the goal of 
eliminating tobacco use and its consequences in the pediat-
ric population. The next steps include counseling patients 
and family members to avoid SHS exposures or cease 
tobacco use; advocacy for policies that protect children 
from SHS exposure; and elimination of tobacco use in the 
media, public places, and homes. Three overarching prin-
ciples of this policy can be identified: (1) there is no safe 
way to use tobacco; (2) there is no safe level or duration of 
exposure to SHS; and (3) the financial and political power 
of individuals, organizations, and government should be 
used to support tobacco control. Pediatricians are advised 
not to smoke or use tobacco; to make their homes, cars, 
and workplaces tobacco free; to consider tobacco control 
when making personal and professional decisions; to sup-
port and advocate for comprehensive tobacco control; and 
to advise parents and patients not to start using tobacco or 
to quit if they are already using tobacco. Prohibiting both 
tobacco advertising and the use of tobacco products in 
the media is recommended. Recommendations for elimi-
nating SHS exposure and reducing tobacco use include 
attaining universal (1) smoke-free home, car, school, work, 
and play environments, both inside and outside, (2) treat-
ment of tobacco use and dependence through employer, 
insurance, state, and federal supports, (3) implementation 
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and enforcement of evidence-based tobacco-control mea-
sures in local, state, national, and international jurisdic-
tions, and (4) financial and systems support for training 
in and research of effective ways to prevent and treat 
tobacco use and SHS exposure. Pediatricians, their staff 
and colleagues, and the American Academy of Pediatrics 
have key responsibilities in tobacco control to promote the 
health of children, adolescents, and young adults. (10/09)

TOWARD TRANSPARENT CLINICAL POLICIES
Steering Committee on Quality Improvement and Management 
ABSTRACT. Clinical policies of professional societies such 
as the American Academy of Pediatrics are valued highly, 
not only by clinicians who provide direct health care to 
children but also by many others who rely on the profes-
sional expertise of these organizations, including parents, 
employers, insurers, and legislators. The utility of a policy 
depends, in large part, on the degree to which its purpose 
and basis are clear to policy users, an attribute known as 
the policy’s transparency. This statement describes the 
critical importance and special value of transparency in 
clinical policies, guidelines, and recommendations; helps 
identify obstacles to achieving transparency; and suggests 
several approaches to overcome these obstacles. (3/08)

TRAMPOLINE SAFETY IN CHILDHOOD AND 
ADOLESCENCE
Council on Sports Medicine and Fitness
ABSTRACT. Despite previous recommendations from 
the American Academy of Pediatrics discouraging home 
use of trampolines, recreational use of trampolines in the 
home setting continues to be a popular activity among 
children and adolescents. This policy statement is an 
update to previous statements, reflecting the current lit-
erature on prevalence, patterns, and mechanisms of tram-
poline-related injuries. Most trampoline injuries occur 
with multiple simultaneous users on the mat. Cervical 
spine injuries often occur with falls off the trampoline 
or with attempts at somersaults or flips. Studies on the 
efficacy of trampoline safety measures are reviewed, and 
although there is a paucity of data, current implementa-
tion of safety measures have not appeared to mitigate risk 
substantially. Therefore, the home use of trampolines is 
strongly discouraged. The role of trampoline as a competi-
tive sport and in structured training settings is reviewed, 
and recommendations for enhancing safety in these envi-
ronments are made. (9/12)

THE TRANSFER OF DRUGS AND THERAPEUTICS INTO 
HUMAN BREAST MILK: AN UPDATE ON SELECTED 
TOPICS (CLINICAL REPORT)
Hari Cheryl Sachs, MD, FAAP, and Committee on Drugs
ABSTRACT. Many mothers are inappropriately advised 
to discontinue breastfeeding or avoid taking essential 
medications because of fears of adverse effects on their 
infants. This cautious approach may be unnecessary in 
many cases, because only a small proportion of medica-
tions are contraindicated in breastfeeding mothers or asso-
ciated with adverse effects on their infants. Information 
to inform physicians about the extent of excretion for a 
particular drug into human milk is needed but may not 

be available. Previous statements on this topic from the 
American Academy of Pediatrics provided physicians 
with data concerning the known excretion of specific med-
ications into breast milk. More current and comprehensive 
information is now available on the Internet, as well as an 
application for mobile devices, at LactMed (http://toxnet.
nlm.nih.gov). Therefore, with the exception of radioactive 
compounds requiring temporary cessation of breastfeed-
ing, the reader will be referred to LactMed to obtain the 
most current data on an individual medication. This 
report discusses several topics of interest surrounding 
lactation, such as the use of psychotropic therapies, drugs 
to treat substance abuse, narcotics,  galactagogues, and 
herbal products, as well as immunization of breastfeeding 
women. A discussion regarding the global implications 
of maternal medications and lactation in the developing 
world is beyond the scope of this report. The World Health 
Organization offers several programs and resources  
that address the importance of breastfeeding (see http://
www.who.int/topics/breastfeeding/en/). (8/13)
 See full text on page 963.

TRANSITIONING HIV-INFECTED YOUTH INTO ADULT 
HEALTH CARE
Committee on Pediatric AIDS
ABSTRACT. With advances in antiretroviral therapy, most 
HIV-infected children survive into adulthood. Optimal 
health care for these youth includes a formal plan for the 
transition of care from primary and/or subspecialty pedi-
atric/adolescent/family medicine health care providers 
(medical home) to adult health care provider(s). Successful 
transition involves the early engagement and participa-
tion of the youth and his or her family with the pediatric 
medical home and adult health care teams in developing 
a formal plan. Referring providers should have a written 
policy for the transfer of HIV-infected youth to adult care, 
which will guide in the development of an individual-
ized plan for each youth. The plan should be introduced 
to the youth in early adolescence and modified as the 
youth approaches transition. Assessment of developmen-
tal milestones is important to define the readiness of the 
youth in assuming responsibility for his or her own care 
before initiating the transfer. Communication among all 
providers is essential and should include both personal 
contact and a written medical summary. Progress toward 
the transition should be tracked and, once completed, 
should be documented and assessed. (6/13)
 See full text on page 979.

TRANSPORTING CHILDREN WITH SPECIAL HEALTH 
CARE NEEDS
Committee on Injury and Poison Prevention
ABSTRACT. Children with special health care needs 
should have access to proper resources for safe transpor-
tation. This statement reviews important considerations 
for transporting children with special health care needs 
and provides current guidelines for the protection of chil-
dren with specific health care needs, including those with 
a  tracheostomy, a spica cast, challenging behaviors, or 
muscle tone abnormalities as well as those transported in 
wheelchairs. (10/99, reaffirmed 1/03, 1/06, 3/13)

http://toxnet.nlm.nih.gov
http://toxnet.nlm.nih.gov
http://www.who.int/topics/breastfeeding/en/
http://www.who.int/topics/breastfeeding/en/
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THE TREATMENT OF NEUROLOGICALLY IMPAIRED 
CHILDREN USING PATTERNING 
Committee on Children With Disabilities
ABSTRACT. This statement reviews patterning as a treat-
ment for children with neurologic impairments. This 
treatment is based on an outmoded and oversimplified 
theory of brain development. Current information does 
not support the claims of proponents that this treatment 
is efficacious, and its use continues to be unwarranted. 
(11/99, reaffirmed 11/02, 1/06, 8/10)

ULTRAVIOLET RADIATION: A HAZARD TO CHILDREN 
AND ADOLESCENTS
Council on Environmental Health and Section on Dermatology
ABSTRACT. Ultraviolet radiation (UVR) causes the 3 
major forms of skin cancer: basal cell carcinoma; squa-
mous cell carcinoma; and cutaneous malignant mela-
noma. Public awareness of the risk is not optimal, overall 
compliance with sun protection is inconsistent, and mela-
noma rates continue to rise. The risk of skin cancer 
increases when people overexpose themselves to sun and 
intentionally expose themselves to artificial sources of 
UVR. Yet, people continue to sunburn, and teenagers and 
adults alike remain frequent visitors to tanning parlors. 
Pediatricians should provide advice about UVR exposure 
during health-supervision visits and at other relevant 
times. Advice includes avoiding sunburning, wearing 
clothing and hats, timing activities (when possible) before 
or after periods of peak sun exposure, wearing protec-
tive sunglasses, and applying and reapplying sunscreen. 
Advice should be framed in the context of promoting out-
door physical activity. Adolescents should be strongly dis-
couraged from visiting tanning parlors. Sun exposure and 
vitamin D status are intertwined. Cutaneous vitamin D 
production requires sunlight exposure, and many factors, 
such as skin pigmentation, season, and time of day, com-
plicate efficiency of cutaneous vitamin D production that 
results from sun exposure. Adequate vitamin D is needed 
for bone health. Accumulating information suggests a 
beneficial influence of vitamin D on many health condi-
tions. Although vitamin D is available through the diet, 
supplements, and incidental sun exposure, many children 
have low vitamin D concentrations. Ensuring vitamin D 
adequacy while promoting sun-protection strategies will 
require renewed attention to children’s use of dietary and 
supplemental vitamin D. (2/11)

ULTRAVIOLET RADIATION: A HAZARD TO CHILDREN 
AND ADOLESCENTS (TECHNICAL REPORT)
Sophie J. Balk, MD; Council on Environmental Health; and 

Section on Dermatology
ABSTRACT. Sunlight sustains life on earth. Sunlight is 
essential for vitamin D synthesis in the skin. The sun’s 
ultraviolet rays can be hazardous, however, because 
excessive exposure causes skin cancer and other adverse 
health effects. Skin cancer is a major public health prob-
lem; more than 2 million new cases are diagnosed in 
the United States each year. Ultraviolet radiation (UVR) 
causes the 3 major forms of skin cancer: basal cell carci-
noma; squamous cell carcinoma; and cutaneous malignant 
melanoma. Exposure to UVR from sunlight and artificial 
sources early in life elevates the risk of developing skin 

cancer. Approximately 25% of sun exposure occurs before 
18 years of age. The risk of skin cancer is increased when 
people overexpose themselves to sun and intentionally 
expose themselves to artificial sources of UVR. Public 
awareness of the risk is not optimal, compliance with sun 
protection is inconsistent, and skin-cancer rates continue 
to rise in all age groups including the younger population. 
People continue to sunburn, and teenagers and adults 
are frequent visitors to tanning parlors. Sun exposure 
and vitamin D status are intertwined. Adequate vitamin 
D is needed for bone health in children and adults. In 
addition, there is accumulating information suggesting a 
beneficial influence of vitamin D on various health condi-
tions. Cutaneous vitamin D production requires sunlight, 
and many factors complicate the efficiency of vitamin D 
production that results from sunlight exposure. Ensuring 
vitamin D adequacy while promoting sun-protection 
strategies, therefore, requires renewed attention to evalu-
ating the adequacy of dietary and supplemental vita-
min D. Daily intake of 400 IU of vitamin D will prevent 
vitamin D deficiency rickets in infants. The vitamin D 
supplementation amounts necessary to support optimal 
health in older children and adolescents are less clear. 
This report updates information on the relationship of 
sun exposure to skin cancer and other adverse health 
effects, the relationship of exposure to artificial sources 
of UVR and skin cancer, sun-protection methods, vitamin 
D, community skin-cancer–prevention efforts, and the 
pediatrician’s role in preventing skin cancer. In addition 
to pediatricians’ efforts, a sustained public health effort is 
needed to change attitudes and behaviors regarding UVR 
exposure. (3/11)

UNDERINSURANCE OF ADOLESCENTS: 
RECOMMENDATIONS FOR IMPROVED COVERAGE 
OF PREVENTIVE, REPRODUCTIVE, AND BEHAVIORAL 
HEALTH CARE SERVICES
Committee on Adolescence and Committee on Child 

Health Financing
ABSTRACT. The purpose of this policy statement is to 
address the serious underinsurance (ie, insurance that 
exists but is inadequate) problems affecting insured ado-
lescents’ access to needed preventive, reproductive, and 
behavioral health care. In addition, the statement addresses 
provider payment problems that  disproportionately affect 
clinicians who care for adolescents. 
 Among adolescents with insurance, particularly pri-
vate health insurance, coverage of needed services 
is often inadequate. Benefits are typically limited in 
scope and amount; certain diagnoses are often excluded; 
and cost-sharing requirements are often too high. As a 
result, underinsurance represents a substantial problem  
among adolescents and adversely affects their health and 
well-being. 
 In addition to underinsurance problems, payment prob-
lems in the form of inadequate payment, uncompensated 
care for confidential reproductive services, and the failure 
of insurers to recognize and pay for certain billing and 
diagnostic codes are widespread among both private 
and public insurers. Payment problems negatively affect 
clinicians’ ability to offer needed services to adolescents, 
especially publicly insured adolescents. (12/08)
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UNDERSTANDING THE BEHAVIORAL AND 
EMOTIONAL CONSEQUENCES OF CHILD ABUSE 
(CLINICAL REPORT)
John Stirling Jr, MD; Committee on Child Abuse and Neglect; 

and Section on Adoption and Foster Care (joint with Lisa 
Amaya-Jackson, MD, MPH; American Academy of 
Child and Adolescent Psychiatry; and National Center 
for Child Traumatic Stress)

ABSTRACT. Children who have suffered early abuse 
or neglect may later present with significant behavior 
problems including emotional instability, depression, 
and a tendency to be aggressive or violent with oth-
ers. Troublesome behaviors may persist long after the 
abusive or neglectful environment has changed or the 
child has been in foster care placement. Neurobiological 
research has shown that early abuse results in an altered 
physiological response to stressful stimuli, a response that 
deleteriously affects the child’s subsequent socialization. 
Pediatricians can assist caregivers by helping them rec-
ognize the abused or neglected child’s altered responses, 
formulate more effective coping strategies, and mobilize 
available community resources. (9/08)

UPDATE OF NEWBORN SCREENING AND THERAPY FOR 
CONGENITAL HYPOTHYROIDISM (CLINICAL REPORT)
Susan R. Rose, MD; Section on Endocrinology; and 

Committee on Genetics (joint with American Thyroid 
Association; Rosalind S. Brown, MD; and Lawson 
Wilkins Pediatric Endocrine Society)

ABSTRACT. Unrecognized congenital hypothyroidism 
leads to mental retardation. Newborn screening and thy-
roid therapy started within 2 weeks of age can normalize 
cognitive development. The primary thyroid-stimulating 
hormone screening has become standard in many parts of 
the world. However, newborn thyroid screening is not yet 
universal in some countries. Initial dosage of 10 to 15 µg/
kg levothyroxine is recommended. The goals of thyroid 
hormone therapy should be to maintain frequent evalu-
ations of total thyroxine or free thyroxine in the upper 
half of the reference range during the first 3 years of life 
and to normalize the serum thyroid-stimulating hormone 
concentration to ensure optimal thyroid hormone dosage 
and compliance. 
 Improvements in screening and therapy have led to 
improved developmental outcomes in adults with con-
genital hypothyroidism who are now in their 20s and 30s. 
Thyroid hormone regimens used today are more aggres-
sive in targeting early correction of thyroid-stimulating 
hormone than were those used 20 or even 10 years ago. 
Thus, newborn infants with congenital hypothyroidism 
today may have an even better intellectual and neurologic 
prognosis. Efforts are ongoing to establish the optimal 
therapy that leads to maximum potential for normal 
development for infants with congenital hypothyroidism. 
 Remaining controversy centers on infants whose abnor-
mality in neonatal thyroid function is transient or mild 
and on optimal care of very low birth weight or preterm 
infants. Of note, thyroid-stimulating hormone is not 
elevated in central hypothyroidism. An algorithm is pro-
posed for diagnosis and management. 
 Physicians must not relinquish their clinical judgment 
and experience in the face of normal newborn thyroid 

test results. Hypothyroidism can be acquired after the 
newborn screening. When clinical symptoms and signs 
suggest hypothyroidism, regardless of newborn screen-
ing results, serum free thyroxine and thyroid-stimulating 
hormone determinations should be performed. (6/06, 
reaffirmed 12/11)

USE OF CHAPERONES DURING THE PHYSICAL 
EXAMINATION OF THE PEDIATRIC PATIENT
Committee on Practice and Ambulatory Medicine
ABSTRACT. Physicians should always communicate the 
scope and nature of the physical examination to be per-
formed to the pediatric patient and his or her parent. This 
statement addresses the use of chaperones and issues 
of patient comfort, confidentiality, and privacy. The use 
of a chaperone should be a shared decision between the 
patient and physician. In some states, the use of a chaper-
one is mandated by state regulations. (4/11)

USE OF CODEINE- AND DEXTROMETHORPHAN-
CONTAINING COUGH REMEDIES IN CHILDREN
Committee on Drugs
ABSTRACT. Numerous prescription and nonprescription 
medications are currently available for suppression of 
cough, a common symptom in children. Because adverse 
effects and overdosage associated with the administra-
tion of cough and cold preparations in children have been 
reported, education of patients and parents about the  
lack of proven antitussive effects and the potential risks  
of these products is needed. (6/97, reaffirmed 5/00, 6/03, 
10/06)

THE USE OF COMPLEMENTARY AND ALTERNATIVE 
MEDICINE IN PEDIATRICS (CLINICAL REPORT)
Kathi J. Kemper, MD, MPH; Sunita Vohra, MD; Richard 

Walls, MD, PhD; Task Force on Complementary and 
Alternative Medicine; and Provisional Section on 
Complementary, Holistic, and Integrative Medicine

ABSTRACT. The American Academy of Pediatrics is 
dedicated to optimizing the well-being of children and 
advancing family-centered health care. Related to these 
goals, the American Academy of Pediatrics recognizes 
the increasing use of complementary and alternative 
medicine in children and, as a result, the need to provide 
information and support for pediatricians. From 2000 
to 2002, the American Academy of Pediatrics convened 
and charged the Task Force on Complementary and 
Alternative Medicine to address issues related to the use 
of complementary and alternative medicine in children 
and to develop resources to educate physicians, patients, 
and families. One of these resources is this report describ-
ing complementary and alternative medicine services, 
current levels of utilization and financial expenditures, 
and associated legal and ethical considerations. The sub-
ject of complementary and alternative medicine is large 
and diverse, and consequently, an in-depth discussion of 
each method of complementary and alternative medicine 
is beyond the scope of this report. Instead, this report will 
define terms; describe epidemiology; outline common 
types of complementary and alternative medicine thera-
pies; review medicolegal, ethical, and research implica-
tions; review education and training for complementary 
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and alternative medicine providers; provide resources for 
learning more about complementary and alternative med-
icine; and suggest communication strategies to use when 
discussing complementary and alternative medicine with 
patients and families. (12/08, reaffirmed 10/12, 1/13)

USE OF INHALED NITRIC OXIDE
Committee on Fetus and Newborn
ABSTRACT. Approval of inhaled nitric oxide by the US 
Food and Drug Administration for hypoxic respiratory 
failure of the term and near-term newborn provides an 
important new therapy for this serious condition. This 
statement addresses the conditions under which inhaled 
nitric oxide should be administered to the neonate with 
hypoxic respiratory failure. (8/00, reaffirmed 4/03, 12/09)

USE OF INHALED NITRIC OXIDE IN PRETERM INFANTS 
(CLINICAL REPORT)
Praveen Kumar, MD, FAAP, and Committee on Fetus 

and Newborn
ABSTRACT. Nitric oxide, an important signaling mole-
cule with multiple regulatory effects throughout the body, 
is an important tool for the treatment of full-term and 
late-preterm infants with persistent pulmonary hyperten-
sion of the newborn and hypoxemic respiratory failure. 
Several randomized controlled trials have evaluated its 
role in the management of preterm infants ≤34 weeks’ 
gestational age with varying results. The purpose of this 
clinical report is to summarize the existing evidence for 
the use of inhaled nitric oxide in preterm infants and pro-
vide guidance regarding its use in this population. (12/13) 
 See full text on page 987.

THE USE AND MISUSE OF FRUIT JUICE IN PEDIATRICS
Committee on Nutrition
ABSTRACT. Historically, fruit juice was recommended by 
pediatricians as a source of vitamin C and an extra source 
of water for healthy infants and young children as their 
diets expanded to include solid foods with higher renal 
solute. Fruit juice is marketed as a healthy, natural source 
of vitamins and, in some instances, calcium. Because juice 
tastes good, children readily accept it. Although juice 
consumption has some benefits, it also has potential det-
rimental effects. Pediatricians need to be knowledgeable 
about juice to inform parents and patients on its appropri-
ate uses. (5/01, reaffirmed 10/06, 8/13)

USE OF PERFORMANCE-ENHANCING SUBSTANCES
Committee on Sports Medicine and Fitness
ABSTRACT. Performance-enhancing substances include 
dietary supplements, prescription medications, and illicit 
drugs. Virtually no data are available on the efficacy and 
safety in children and adolescents of widely used perfor-
mance-enhancing substances. This statement is intended 
to provide a generalized but functional definition of per-
formance-enhancing substances. The American Academy 
of Pediatrics strongly condemns the use of performance-
enhancing substances and vigorously endorses efforts 
to eliminate their use among children and adolescents. 
(4/05, reaffirmed 5/08)

USE OF SOY PROTEIN-BASED FORMULAS IN INFANT 
FEEDING (CLINICAL REPORT)
Jatinder Bhatia, MD; Frank Greer, MD; and Committee 

on Nutrition
ABSTRACT. Soy protein-based formulas have been avail-
able for almost 100 years. Since the first use of soy formula 
as a milk substitute for an infant unable to tolerate a cow 
milk protein-based formula, the formulation has changed 
to the current soy protein isolate. Despite very limited 
indications for its use, soy protein-based formulas in the 
United States may account for nearly 25% of the formula 
market. This report reviews the limited indications and 
contraindications of soy formulas. It will also review the 
potential harmful effects of soy protein-based formulas 
and the phytoestrogens contained in these formulas. 
(5/08)

THE USE OF SYSTEMIC AND TOPICAL 
FLUOROQUINOLONES (CLINICAL REPORT)
John S. Bradley, MD; Mary Anne Jackson, MD; and 

Committee on Infectious Diseases
ABSTRACT. Appropriate prescribing practices for fluo-
roquinolones are essential as evolving resistance patterns 
are considered, additional treatment indications are iden-
tified, and the toxicity profile of fluoroquinolones in chil-
dren becomes better defined. Earlier recommendations for 
systemic therapy remain; expanded uses of fluoroquino-
lones for the treatment of certain infections are outlined 
in this report. Although fluoroquinolones are reasonably 
safe in children, clinicians should be aware of the specific 
adverse reactions. Use of fluoroquinolones in children 
should continue to be limited to treatment of infections for 
which no safe and effective alternative exists. (9/11)

USES OF DRUGS NOT DESCRIBED IN THE PACKAGE 
INSERT (OFF-LABEL USES)
Committee on Drugs
ABSTRACT. New regulatory initiatives have been 
designed to ensure that new drugs and biologicals include 
adequate pediatric labeling for the claimed indications at 
the time of, or soon after, approval. However, because 
such labeling may not immediately be available, off-label 
use (or use that is not included in the approved label) 
of therapeutic agents is likely to remain common in the 
practice of pediatrics. This policy statement was written 
to address questions practitioners have regarding off-label 
use. The purpose of off-label use is to benefit the indi-
vidual patient. Practitioners may use their professional 
judgment to determine these uses. Practitioners should 
understand that the Food and Drug Administration does 
not regulate off-label use. (7/02, reaffirmed 10/05)

USING PERSONAL HEALTH RECORDS TO IMPROVE 
THE QUALITY OF HEALTH CARE FOR CHILDREN
Council on Clinical Information Technology
ABSTRACT. A personal health record (PHR) is a reposi-
tory of information from multiple contributors (eg, 
patient, family, guardians, physicians, and other health 
care professionals) regarding the health of an individual. 
The development of electronic PHRs presents new oppor-
tunities and challenges to the practice of pediatrics. This 
policy statement provides recommendations for actions 
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that pediatricians can take to support the development 
and use of PHRs for children. 
 Pediatric health care professionals must become actively 
involved in developing and adopting PHRs and PHR 
systems. The American Academy of Pediatrics supports 
development of:
•  educational programs for families and clinicians on 

effective and efficient use of PHRs; 
• incentives to facilitate PHR use and maintenance; and 
•  child- and adolescent-friendly standards for PHR con-

tent, portability, security, and privacy. 
 Properly designed PHR systems for pediatric care can 
empower patients. PHRs can improve access to health 
information, improve coordination of preventive health 
and health maintenance activities, and support emergency 
and disaster management activities. PHRs provide sup-
port for the medical home for all children, including those 
with special health care needs and those in foster care. 
PHRs can also provide information to serve as the basis 
for pediatric quality improvement efforts. 
 For PHRs to be adopted sufficiently to realize these 
benefits, we must determine how best to support their 
development and adoption. Privacy and security issues, 
especially with regard to children and adolescents, must 
be addressed. (6/09)

VENTRICULAR FIBRILLATION AND THE USE OF 
AUTOMATED EXTERNAL DEFIBRILLATORS ON 
CHILDREN
Committee on Pediatric Emergency Medicine and Section on 

Cardiology and Cardiac Surgery
ABSTRACT. The use of automated external defibrillators 
(AEDs) has been advocated in recent years as one part of 
the chain of survival to improve outcomes for adult car-
diac arrest victims. When AEDs first entered the market, 
they had not been tested for pediatric usage and rhythm 
interpretation. In addition, the presumption was that 
children do not experience ventricular fibrillation, so they 
would not benefit from the use of AEDs. Recent literature 
has shown that children do experience ventricular fibril-
lation, which has a better outcome than do other cardiac 
arrest rhythms. At the same time, the arrhythmia software 
on AEDs has become more extensive and validated for 
children, and attenuation devices have become avail-
able to downregulate the energy delivered by AEDs to 
allow their use on children. Pediatricians are now being 
asked whether AED programs should be implemented, 
and where they are being implemented, pediatricians 
are being asked to provide guidance on the use of them 
on children. As AED programs expand, pediatricians 
must advocate on behalf of children so that their needs 
are accounted for. For pediatricians to be able to provide 
guidance and ensure that children are included in AED 
programs, it is important for pediatricians to know how 
AEDs work, be up-to-date on the literature regarding 
pediatric fibrillation and energy delivery, and understand 
the role of AEDs as life-saving interventions for children. 
(11/07, reaffirmed 6/11)

WHEN IS LACK OF SUPERVISION NEGLECT?  
(CLINICAL REPORT) 
Kent P. Hymel, MD, and Committee on Child Abuse  

and Neglect
ABSTRACT. Occasionally, pediatricians become aware 
of children who are inadequately supervised. More fre-
quently, pediatricians treat children for traumatic injuries 
or ingestions that they suspect could have been prevented 
with better supervision. This clinical report contains guid-
ance for pediatricians considering a referral to a child 
protective services agency on the basis of suspicion of 
supervisory neglect. (9/06)

WIC PROGRAM
Provisional Section on Breastfeeding 
ABSTRACT. This policy statement highlights the impor-
tant collaboration between pediatricians and local Special 
Supplemental Nutrition Program for Women, Infants, 
and Children (WIC) programs to ensure that infants and 
 children receive high-quality, cost-effective health care 
and nutrition services. Specific recommendations are pro-
vided for pediatricians and WIC personnel to help chil-
dren and their families receive optimum services through 
a medical home. (11/01)

YEAR 2007 POSITION STATEMENT: PRINCIPLES AND 
GUIDELINES FOR EARLY HEARING DETECTION AND 
INTERVENTION PROGRAMS
Joint Committee on Infant Hearing
ABSTRACT. The Joint Committee on Infant Hearing 
(JCIH) endorses early detection of and intervention for 
infants with hearing loss. The goal of early hearing detec-
tion and intervention (EHDI) is to maximize linguistic 
competence and literacy development for children who are 
deaf or hard of hearing. Without appropriate opportuni-
ties to learn language, these children will fall behind their 
hearing peers in communication, cognition, reading, and 
social-emotional development. Such delays may result in 
lower educational and employment levels in adulthood. 
To maximize the outcome for infants who are deaf or hard 
of hearing, the hearing of all infants should be screened 
at no later than 1 month of age. Those who do not pass 
screening should have a comprehensive audiological 
evaluation at no later than 3 months of age. Infants with 
confirmed hearing loss should receive appropriate inter-
vention at no later than 6 months of age from health care 
and education professionals with expertise in hearing loss 
and deafness in infants and young children. Regardless of 
previous hearing-screening outcomes, all infants with or 
without risk factors should receive ongoing surveillance 
of communicative development beginning at 2 months of 
age during well-child visits in the medical home. EHDI 
systems should guarantee seamless transitions for infants 
and their families through this process. (10/07)
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APPROPRIATE MEDICAL CARE FOR THE SECONDARY 
SCHOOL-AGE ATHLETE COMMUNICATION
National Athletic Trainers’ Association (2004)

BEST PRACTICE FOR INFANT SURGERY: A POSITION 
STATEMENT FROM THE AMERICAN PEDIATRIC 
SURGICAL ASSOCIATION
American Pediatric Surgical Association (9/08)

CARDIOVASCULAR RISK REDUCTION IN HIGH-RISK 
PEDIATRIC POPULATIONS
American Heart Association
ABSTRACT. Although for most children the process of 
atherosclerosis is subclinical, dramatically accelerated 
 atherosclerosis occurs in some pediatric disease states, 
with clinical coronary events occurring in childhood and 
very early adult life. As with most scientific statements 
about children and the future risk for cardiovascular 
disease, there are no randomized trials documenting the 
effects of risk reduction on hard clinical outcomes. A 
growing body of literature, however, identifies the impor-
tance of premature cardiovascular disease in the course 
of certain pediatric diagnoses and addresses the response 
to risk factor reduction. For this scientific statement, a 
panel of experts reviewed what is known about very 
premature cardiovascular disease in 8 high-risk pediatric 
diagnoses and, from the science base, developed practical 
recommendations for management of cardiovascular risk. 
(Circulation. 2006;114:000-000.) (12/06)

A COMPREHENSIVE IMMUNIZATION STRATEGY TO 
ELIMINATE TRANSMISSION OF HEPATITIS B VIRUS 
INFECTION IN THE UNITED STATES
Advisory Committee on Immunization Practices and Centers 

for Disease Control and Prevention
SUMMARY. This report is the first of a two-part statement 
from the Advisory Committee on Immunization Practices 
(ACIP) that updates the strategy to eliminate hepatitis B 
virus (HBV) transmission in the United States. The report 
provides updated recommendations to improve preven-
tion of perinatal and early childhood HBV transmission, 
including implementation of universal infant vaccina-
tion beginning at birth, and to increase vaccine coverage 
among previously unvaccinated children and adolescents. 
Strategies to enhance implementation of the recommenda-
tions include 1) establishing standing orders for admin-
istration of hepatitis B vaccination beginning at birth;  
2) instituting delivery hospital policies and procedures 
and case management programs to improve identification 
of and administration of immunoprophylaxis to infants 
born to mothers who are hepatitis B surface antigen 
(HBsAg) positive and to mothers with unknown HBsAg 
status at the time of delivery; and 3) implementing vacci-
nation record reviews for all children aged 11–12 years and 
children and adolescents aged <19 years who were born 
in countries with intermediate and high levels of HBV 

endemicity, adopting hepatitis B vaccine requirements 
for school entry, and integrating hepatitis B vaccination 
services into settings that serve adolescents. The second 
part of the ACIP statement, which will include updated 
recommendations and strategies to increase hepatitis B 
vaccination of adults, will be published separately. (7/06) 

CONSENSUS STATEMENT: DEFINITIONS FOR 
CONSISTENT EMERGENCY DEPARTMENT METRICS
American Academy of Emergency Medicine, American 

Association of Critical Care Nurses, American College 
of Emergency Physicians, Association of periOpera-
tive Registered Nurses, Emergency Department Practice 
Management Association, Emergency Nurses Association, 
and National Association of EMS Physicians (2/10)

CONSENSUS STATEMENT ON MANAGEMENT OF 
INTERSEX DISORDERS
International Consensus Conference on Intersex (Lawson 

Wilkins Pediatric Endocrine Society and European Society 
for Paediatric Endocrinology)

INTRODUCTION. The birth of an intersex child prompts 
a long-term management strategy that involves myriad 
professionals working with the family. There has been 
progress in diagnosis, surgical techniques, understanding 
psychosocial issues, and recognizing and accepting the 
place of patient advocacy. The Lawson Wilkins Pediatric 
Endocrine Society and the European Society for Paediatric 
Endocrinology considered it timely to review the man-
agement of intersex disorders from a broad perspective, 
review data on longer-term outcome, and formulate pro-
posals for future studies. The methodology comprised 
establishing a number of working groups, the member-
ship of which was drawn from 50 international experts in 
the field. The groups prepared previous written responses 
to a defined set of questions resulting from evidence-
based review of the literature. At a subsequent gathering 
of participants, a framework for a consensus document 
was agreed. This article constitutes its final form. (8/06) 

DEFINING PEDIATRIC MALNUTRITION: A PARADIGM 
SHIFT TOWARD ETIOLOGY-RELATED DEFINITIONS
American Society for Parenteral and Enteral Nutrition 
ABSTRACT. Lack of a uniform definition is responsible 
for underrecognition of the prevalence of malnutrition 
and its impact on outcomes in children. A pediatric 
malnutrition definitions workgroup reviewed existing 
pediatric age group English-language literature from 1955 
to 2011, for relevant references related to 5 domains of 
the definition of malnutrition that were a priori identified: 
anthropometric parameters, growth, chronicity of malnu-
trition, etiology and pathogenesis, and developmental/ 
functional outcomes. Based on available evidence and an 
iterative process to arrive at multidisciplinary  consensus 
in the group, these domains were included in the  overall 
 construct of a new definition. Pediatric malnutrition 
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(undernutrition) is defined as an imbalance between 
nutrient requirements and intake that results in cumula-
tive deficits of energy, protein, or micronutrients that may 
negatively affect growth, development, and other relevant 
outcomes. A summary of the literature is presented and a 
new classification scheme is proposed that incorporates 
chronicity, etiology, mechanisms of nutrient imbalance, 
severity of malnutrition, and its impact on outcomes. 
Based on its etiology, malnutrition is either illness related 
(secondary to 1 or more diseases/injury) or non–illness 
related, (caused by environmental/behavioral factors), 
or both. Future research must focus on the relationship 
between inflammation and illness-related malnutrition. 
We anticipate that the definition of malnutrition will 
continue to evolve with improved understanding of the 
processes that lead to and complicate the treatment of 
this condition. A uniform definition should permit future 
research to focus on the impact of pediatric malnutrition 
on functional outcomes and help solidify the scientific 
basis for evidence-based nutrition practices. (3/13)

DIABETES CARE FOR EMERGING ADULTS: 
RECOMMENDATIONS FOR TRANSITION FROM 
PEDIATRIC TO ADULT DIABETES CARE SYSTEMS
American Diabetes Association (11/11)

DIAGNOSIS, TREATMENT, AND LONG-TERM 
 MANAGE MENT OF KAWASAKI DISEASE: A STATEMENT 
FOR HEALTH PROFESSIONALS
American Heart Association (12/04)

DIETARY RECOMMENDATIONS FOR CHILDREN AND 
ADOLESCENTS: A GUIDE FOR PRACTITIONERS
American Heart Association (9/05)

DIETARY REFERENCE INTAKES FOR CALCIUM AND 
VITAMIN D
Institute of Medicine (2011)

EMERGENCY EQUIPMENT AND SUPPLIES IN THE 
SCHOOL SETTING
National Association of School Nurses (1/12)

EVIDENCE REPORT: GENETIC AND METABOLIC 
TESTING ON CHILDREN WITH GLOBAL 
DEVELOPMENTAL DELAY
American Academy of Neurology and Child Neurology Society
ABSTRACT. Objective. To systematically review the evi-
dence concerning the diagnostic yield of genetic and meta-
bolic evaluation of children with global developmental 
delay or intellectual disability (GDD/ID).
 Methods. Relevant literature was reviewed, abstracted, 
and classified according to the 4-tiered American Academy 
of Neurology classification of evidence scheme.
 Results and Conclusions. In patients with GDD/ID, micro-
array testing is diagnostic on average in 7.8% (Class III), 
G-banded karyotyping is abnormal in at least 4% (Class 
II and III), and subtelomeric fluorescence in situ hybrid-
ization is positive in 3.5% (Class I, II, and III). Testing for 

X-linked ID genes has a yield of up to 42% in males with 
an appropriate family history (Class III). FMR1 testing 
shows full expansion in at least 2% of patients with mild 
to moderate GDD/ID (Class II and III), and MeCP2 testing 
is diagnostic in 1.5% of females with moderate to severe 
GDD/ID (Class III). Tests for metabolic disorders have 
a yield of up to 5%, and tests for congenital disorders of 
glycosylation and cerebral creatine disorders have yields 
of up to 2.8% (Class III). Several genetic and metabolic 
screening tests have been shown to have a better than 1% 
diagnostic yield in selected populations of children with 
GDD/ID. These values should be among the many factors 
considered in planning the laboratory evaluation of such 
children. (9/11)

EVIDENCE-BASED GUIDELINE UPDATE: MEDICAL 
TREATMENT OF INFANTILE SPASMS
American Academy of Neurology and Child Neurology Society
ABSTRACT. Objective. To update the 2004 American 
Academy of Neurology/Child Neurology Society practice 
parameter on treatment of infantile spasms in children.
 Methods. MEDLINE and EMBASE were searched from 
2002 to 2011 and searches of reference lists of retrieved 
articles were performed. Sixty-eight articles were selected 
for detailed review; 26 were included in the analysis. 
Recommendations were based on a 4-tiered classifica-
tion scheme combining pre-2002 evidence and more 
recent evidence.
 Results. There is insufficient evidence to determine 
whether other forms of corticosteroids are as effective 
as adrenocorticotropic hormone (ACTH) for short-term 
treatment of infantile spasms. However, low-dose ACTH 
is probably as effective as high-dose ACTH. ACTH is 
more effective than vigabatrin (VGB) for short-term treat-
ment of children with infantile spasms (excluding those 
with tuberous sclerosis complex). There is insufficient evi-
dence to show that other agents and combination therapy 
are effective for short-term treatment of infantile spasms. 
Short lag time to treatment leads to better long-term 
developmental outcome. Successful short-term treatment 
of cryptogenic infantile spasms with ACTH or predniso-
lone leads to better long-term developmental outcome 
than treatment with VGB.
 Recommendations. Low-dose ACTH should be consid-
ered for treatment of infantile spasms. ACTH or VGB may 
be useful for short-term treatment of infantile spasms, with 
ACTH considered preferentially over VGB. Hormonal 
therapy (ACTH or prednisolone) may be considered for 
use in preference to VGB in infants with cryptogenic 
infantile spasms, to possibly improve developmental out-
come. A shorter lag time to treatment of infantile spasms 
with either hormonal therapy or VGB possibly improves 
long-term developmental outcomes. (6/12)

EXECUTING JUVENILE OFFENDERS: A FUNDAMENTAL 
FAILURE OF SOCIETY
Society for Adolescent Medicine (10/04)
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EXPEDITED PARTNER THERAPY FOR ADOLESCENTS 
DIAGNOSED WITH CHLAMYDIA OR GONORRHEA: 
A POSITION PAPER OF THE SOCIETY FOR 
ADOLESCENT MEDICINE
Society for Adolescent Medicine
ABSTRACT. Chlamydia and gonorrhea, the most fre-
quently reported sexually transmitted infections (STIs), 
present substantial public health challenges among ado-
lescents. Although these infections are easily treated 
with antibiotics, many adolescents are reinfected within  
3–6 months, usually because their partners remain 
untreated. The standard approaches to notifying and 
treating a partner of an STI-infected patient are patient 
referral, whereby the patient notifies his/her partners to 
seek care, and provider referral, whereby the provider 
or public health disease intervention specialist notifies 
the partner and directs him/her toward treatment. These 
methods rely on the accuracy of the disclosed partner 
information as well as other limitations, such as compli-
ance and staffing resources. Another approach to partner 
notification is expedited partner therapy (EPT), treating 
sex partners without requiring a prior clinical evaluation. 
In randomized trials, EPT has reduced the rates of per-
sistent or recurrent gonorrhea and chlamydia infection; 
however, its routine use is limited by concerns related 
to liability, cost, compliance, and missed opportunities 
for prevention counseling. The Society for Adolescent 
Medicine (SAM) recommends that providers who care for 
adolescents should do the following: use EPT as an option 
for STI care among chlamydia- or gonorrhea-infected het-
erosexual males and females who are unlikely or unable 
to otherwise receive treatment; through SAM and AAP 
chapters, collaborate with policy makers to remove EPT 
legal barriers and facilitate reimbursement; and collabo-
rate with health departments for implementation assis-
tance. (9/09)

EXPERT PANEL ON INTEGRATED GUIDELINES FOR 
CARDIOVASCULAR HEALTH AND RISK REDUCTION IN 
CHILDREN AND ADOLESCENTS: SUMMARY REPORT
National Heart, Lung and Blood Institute
INTRODUCTION (EXCERPT). Atherosclerotic cardiovas-
cular disease (CVD) remains the leading cause of death 
in North Americans, but manifest disease in childhood 
and adolescence is rare. By contrast, risk factors and risk 
behaviors that accelerate the development of atheroscle-
rosis begin in childhood, and there is increasing evidence 
that risk reduction delays progression toward clinical 
disease. In response, the former director of the National 
Heart, Lung, and Blood Institute (NHLBI), Dr Elizabeth 
Nabel, initiated development of cardiovascular health 
guidelines for pediatric care providers based on a formal 
evidence review of the science with an integrated format 
addressing all the major cardiovascular risk factors simul-
taneously. An expert panel was appointed to develop the 
guidelines in the fall of 2006. (3/12)

FOSTER CARE MENTAL HEALTH VALUES
American Academy of Child and Adolescent Psychiatry  

and Child Welfare League of America (2002)

GENERAL RECOMMENDATIONS ON IMMUNIZATION: 
RECOMMENDATIONS OF THE ADVISORY COMMITTEE 
ON IMMUNIZATION PRACTICES (ACIP)
Advisory Committee on Immunization Practices
SUMMARY. This report is a revision of General Recom-
mendations on Immunization and updates the 2002 
statement by the Advisory Committee on Immunization 
Practices (ACIP) (CDC. General recommendations 
on immunization: recommendations of the Advisory 
Committee on Immunization Practices and the American 
Academy of Family Physicians. MMWR 2002;51[No. 
RR-2]). This report is intended to serve as a general 
reference on vaccines and immunization. The principal 
changes include 1) expansion of the discussion of vac-
cination spacing and timing; 2) an increased emphasis on 
the importance of injection technique/age/body mass in 
determining appropriate needle length; 3) expansion of 
the discussion of storage and handling of vaccines, with a 
table defining the appropriate storage temperature range 
for inactivated and live vaccines; 4) expansion of the dis-
cussion of altered immunocompetence, including new 
recommendations about use of live-attenuated vaccines 
with therapeutic monoclonal antibodies; and 5) minor 
changes to the recommendations about vaccination dur-
ing pregnancy and vaccination of internationally adopted 
children, in accordance with new ACIP vaccine-specific 
recommendations for use of inactivated influenza vaccine 
and hepatitis B vaccine. The most recent ACIP recom-
mendations for each specific vaccine should be consulted 
for comprehensive discussion. This report, ACIP recom-
mendations for each vaccine, and other information about 
vaccination can be accessed at CDC’s National Center 
for Immunization and Respiratory Diseases (proposed) 
(formerly known as the National Immunization Program) 
website at http//:www.cdc.gov/nip. (12/06)

GENETIC BASIS FOR CONGENITAL HEART DEFECTS: 
CURRENT KNOWLEDGE
American Heart Association
ABSTRACT. The intent of this review is to provide the 
clinician with a summary of what is currently known 
about the contribution of genetics to the origin of con-
genital heart disease. Techniques are discussed to evaluate 
children with heart disease for genetic alterations. Many 
of these techniques are now available on a clinical basis. 
Information on the genetic and clinical evaluation of chil-
dren with cardiac disease is presented, and several tables 
have been constructed to aid the clinician in the assess-
ment of children with different types of heart disease. 
Genetic algorithms for cardiac defects have been con-
structed and are available in an appendix. It is anticipated 
that this summary will update a wide range of medical 
personnel, including pediatric cardiologists and pediatri-
cians, adult cardiologists, internists, obstetricians, nurses, 
and thoracic surgeons, about the genetic aspects of con-
genital heart disease and will encourage an interdisciplin-
ary approach to the child and adult with congenital heart 
disease. (Circulation. 2007;115:3015-3038.) (6/07)

GIFTS TO PHYSICIANS FROM INDUSTRY
American Medical Association (8/01)

http://www.cdc.gov/nip
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GUIDELINES FOR FIELD TRIAGE OF INJURED PATIENTS
Centers for Disease Control and Prevention (1/12)

GUIDELINES FOR THE PREVENTION AND TREATMENT 
OF OPPORTUNISTIC INFECTIONS IN HIV-EXPOSED 
AND HIV-INFECTED CHILDREN
National Institutes of Health, Centers for Disease Control 

and Prevention, HIV Medicine Association of Infectious 
Diseases Society of America, and Pediatric Infectious 
Diseases Society (11/13)

GUIDELINES FOR REFERRAL OF CHILDREN AND 
ADOLESCENTS TO PEDIATRIC RHEUMATOLOGISTS
American College of Rheumatology (6/02, reaffirmed 5/07)

HELPING THE STUDENT WITH DIABETES SUCCEED:  
A GUIDE FOR SCHOOL PERSONNEL
National Diabetes Education Program (6/03)

IDENTIFYING AND RESPONDING TO DOMESTIC 
VIOLENCE: CONSENSUS RECOMMENDATIONS FOR 
CHILD AND ADOLESCENT HEALTH
Family Violence Prevention Fund (9/02)

IMPORTANCE AND IMPLEMENTATION OF 
TRAINING IN CARDIOPULMONARY RESUSCITATION 
AND AUTOMATED EXTERNAL DEFIBRILLATION 
IN SCHOOLS
American Heart Association Emergency Cardiovascular Care 

Committee, Council on Cardiopulmonary, Critical Care, 
Perioperative and Resuscitation, Council on Cardiovascular 
Diseases in the Young, Council on Cardiovascular 
Nursing, Council on Clinical Cardiology, and Advocacy 
Coordinating Committee

ABSTRACT. In 2003, the International Liaison Committee 
on Resuscitation published a consensus document on 
education in resuscitation that strongly recommended 
that “…instruction in CPR [cardiopulmonary resuscita-
tion] be incorporated as a standard part of the school cur-
riculum.”1 The next year the American Heart Association 
(AHA) recommended that schools “…establish a goal to 
train every teacher in CPR and first aid and train all stu-
dents in CPR” as part of their preparation for a response 
to medical emergencies on campus.2

 Since that time, there has been an increased interest 
in legislation that would mandate that school curricula 
include training in CPR or CPR and automated external 
defibrillation. Laws or curriculum content standards in 36 
states (as of the 2009–2010 school year) now encourage the 
inclusion of CPR training programs in school curricula. 
The language in those laws and standards varies greatly, 
ranging from a suggestion that students “recognize” the 
steps of CPR to a requirement for certification in CPR. Not 
surprisingly, then, implementation is not uniform among 
states, even those whose laws or standards encourage 
CPR training in schools in the strongest language. This 
statement recommends that training in CPR and famil-
iarization with automated external defibrillators (AEDs) 
should be required elements of secondary school curricula 
and provides the rationale for implementation of CPR 
training, as well as guidance in overcoming barriers to 
implementation. (2/11)

INTER-ASSOCIATION CONSENSUS STATEMENT 
ON BEST PRACTICES FOR SPORTS MEDICINE 
MANAGEMENT FOR SECONDARY SCHOOLS 
AND COLLEGES
National Athletic Trainers Association, National 

Interscholastic Athletic Administrators Association, 
College Athletic Trainers’ Society, National Federation 
of State High School Associations, American College 
Health Association, American Orthopaedic Society for 
Sports Medicine, National Collegiate Athletic Association, 
American Medical Society for Sports Medicine, National 
Association of Collegiate Directors of Athletics, and 
National Association of Intercollegiate Athletics (7/13)

LIGHTNING SAFETY FOR ATHLETICS AND 
RECREATION
National Athletic Trainers’ Association
Abstract. Objective. To educate athletic trainers and others 
about the dangers of lightning, provide lightning-safety 
guidelines, define safe structures and locations, and advo-
cate prehospital care for lightning-strike victims.
Background. Lightning may be the most frequently encoun-
tered severe-storm hazard endangering physically active 
people each year. Millions of lightning flashes strike the 
ground annually in the United States, causing nearly 
100 deaths and 400 injuries. Three quarters of all light-
ning casualties occur between May and September, and 
nearly four fifths occur between 10:00 AM and 7:00 PM, 
which coincides with the hours for most athletic or recre-
ational activities. Additionally, lightning casualties from 
sports and recreational activities have risen alarmingly in 
recent decades.
Recommendations. The National Athletic Trainers’ 
Association recommends a proactive approach to light-
ning safety, including the implementation of a lightning-
safety policy that identifies safe locations for shelter from 
the lightning hazard. Further components of this policy 
are monitoring local weather forecasts, designating a 
weather watcher, and establishing a chain of command. 
Additionally, a flash-to-bang count of 30 seconds or more 
should be used as a minimal determinant of when to sus-
pend activities. Waiting 30 minutes or longer after the last 
flash of lightning or sound of thunder is recommended 
before athletic or recreational activities are resumed. 
Lightning safety strategies include avoiding shelter under 
trees, avoiding open fields and spaces, and suspending 
the use of land-line telephones during thunderstorms. 
Also outlined in this document are the prehospital care 
guidelines for triaging and treating lightning-strike vic-
tims. It is important to evaluate victims quickly for 
apnea, asystole, hypothermia, shock, fractures, and burns. 
Cardiopulmonary resuscitation is effective in resuscitat-
ing pulseless victims of lightning strike. Maintenance of 
cardiopulmonary resuscitation and first-aid certification 
should be required of all persons involved in sports and 
recreational activities. (12/00)
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LONG-TERM CARDIOVASCULAR TOXICITY 
IN CHILDREN, ADOLESCENTS, AND YOUNG 
ADULTS WHO RECEIVE CANCER THERAPY: 
PATHOPHYSIOLOGY, COURSE, MONITORING, 
MANAGEMENT, PREVENTION, AND RESEARCH 
DIRECTIONS: A SCIENTIFIC STATEMENT FROM 
THE AMERICAN HEART ASSOCIATION
American Heart Association (9/13)

THE MANAGEMENT OF HYPOTENSION IN THE 
VERY-LOW-BIRTH-WEIGHT INFANT: GUIDELINE 
FOR PRACTICE
National Association of Neonatal Nurses
ABSTRACT. This guideline, released in 2011, focuses on 
the clinical management of systemic hypotension in the 
very-low-birth-weight (VLBW) infant during the first 3 
days of postnatal life. (2011)

MEETING OF THE STRATEGIC ADVISORY GROUP 
OF EXPERTS ON IMMUNIZATION, APRIL 2012–
CONCLUSIONS AND RECOMMENDATIONS
World Health Organization (5/12) (The AAP endorses  

the recommendation pertaining to the use of thimerosal 
in vaccines.)

MENTAL HEALTH AND SUBSTANCE USE SCREENING 
AND ASSESSMENT OF CHILDREN IN FOSTER CARE
American Academy of Child and Adolescent Psychiatry and 

Child Welfare League of America (2003)

NEURODEVELOPMENTAL OUTCOMES IN CHILDREN 
WITH CONGENITAL HEART DISEASE: EVALUATION 
AND MANAGEMENT: A SCIENTIFIC STATEMENT FROM 
THE AMERICAN HEART ASSOCIATION
American Heart Association (7/12)

NONINHERITED RISK FACTORS AND CONGENITAL 
CARDIOVASCULAR DEFECTS: CURRENT KNOWLEDGE
American Heart Association
ABSTRACT. Prevention of congenital cardiovascular 
defects has been hampered by a lack of information 
about modifiable risk factors for abnormalities in cardiac 
development. Over the past decade, there have been 
major breakthroughs in the understanding of inherited 
causes of congenital heart disease, including the identi-
fication of specific genetic abnormalities for some types 
of malfor mations. Although relatively less information 
has been available on noninherited modifiable factors 
that may have an adverse effect on the fetal heart, there 
is a growing body of epidemiological literature on this 
topic. This statement summarizes the currently available 
literature on potential fetal exposures that might alter risk 
for cardiovascular defects. Information is summarized 
for periconceptional multivitamin or folic acid intake, 
which may reduce the risk of cardiac disease in the fetus, 
and for additional types of potential exposures that may 
increase the risk, including maternal illnesses, maternal 
therapeutic and nontherapeutic drug exposures, environ-
mental exposures, and paternal exposures. Information 
is highlighted regarding definitive risk factors such as 
maternal rubella; phenylketonuria; pregestational dia-
betes; exposure to thalidomide, vitamin A cogeners, or 
retinoids; and indomethacin tocolysis. Caveats regarding 
interpretation of possible exposure-outcome relationships 

from case-control studies are given because this type of 
study has provided most of the available information. 
Guidelines for prospective parents that could reduce the 
likelihood that their child will have a major cardiac mal-
formation are given. Issues related to pregnancy monitor-
ing are discussed. Knowledge gaps and future sources of 
new information on risk factors are described. (Circulation. 
2007;115:2995-3014.) (6/07)

PEDIATRIC CARE IN THE EMERGENCY DEPARTMENT
Society for Academic Emergency Medicine
ABSTRACT. Physicians who have successfully com-
pleted an accredited Emergency Medicine residency and 
are certified in emergency medicine by the American 
Board of Emergency Medicine (ABEM) or the American 
Osteopathic Board of Emergency Medicine (AOBEM) 
ABEM/AOBEM or those who are certified in pediatric 
emergency medicine by ABEM or the American Board 
of Pediatrics (ABP) possess the knowledge and skills 
required to provide quality emergency medical care to 
children of all ages for a wide variety of illnesses, injuries 
or poisonings. To provide quality care, the emergency 
physician must have all necessary and age-appropriate 
medical equipment readily available. The emergency phy-
sician must also have access via consultation, admission, 
or transfer, to appropriate specialty and sub-specialty 
physicians, to who will provide any needed patient care 
after emergency department treatment. Physically sepa-
rated care areas for children are not mandatory in order to 
provide high-quality care to patients of all ages. Although 
physically separate care areas for children are ideal, they 
are not mandatory to provide high-quality care. (11/03)

PREVENTION AND CONTROL OF MENINGOCOCCAL 
DISEASE: RECOMMENDATIONS OF THE ADVISORY 
COMMITTEE ON IMMUNIZATION PRACTICES (ACIP) 
Centers for Disease Control and Prevention 
SUMMARY. Meningococcal disease describes the spectrum 
of infections caused by Neisseria meningiditis, including 
meningitdis, bacteremia, and bacteremic  pneumonia. Two 
quadrivalent meningococcal  polysaccharide-protein conju-
gate vaccines that provide protection against meningococ-
cal serogroups A, C, W, and Y (MenACWY-D [Menactra, 
manufactured by Sanofi Pasteur, Inc., Swiftwater, 
Pennsylvania] and MenACWY-CRM [Menveo, manufac-
tured by Novartis Vaccines, Cambridge, Massachusetts]) 
are licensed in the United States for use among persons 
aged 2 through 55 years. MenACWY-D also is licensed 
for use among infants and toddlers aged 9 through 
23  months. Quadrivalent meningococcal polysaccharide 
vaccine (MPSV4 [Menommune, manufactured by sanofi 
pasteur, Inc., Swiftwater, Pennsylvania]) is the only vac-
cine licensed for use among persons aged ≥56  years. A 
bivalent meningococcal polysaccharide protein conjugate 
vaccine that provides protection against meningococcal 
serogroups C and Y along with Haemophilus influenzae 
type b (Hib) (Hib-MenCY-TT [MenHibrix, manufactured 
by GlaxoSmithKline Biologicals, Rixensart, Belgium]) 
is licensed for use in children aged 6 weeks through 
18 months.
 This report compiles and summarizes all recommenda-
tions from CDC’s Advisory Committee on Immunization 
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Practices (ACIP) regarding prevention and control of 
meningococcal disease in the United States, specifically 
the changes in the recommendations published since 
2005 (CDC. Prevention and control of meningococcal 
disease: recommendations of the Advisory Committee on 
Immunization Practices [ACIP]. MMWR 2005;54 Adobe 
PDF file [No. RR-7]). As a comprehensive summary of 
previously published recommendations, this report does 
not contain any new recommendations; it is intended for 
use by clinicians as a resource. ACIP recommends routine 
vaccination with a quadrivalent meningococcal conjugate 
vaccine (MenACWY) for adolescents aged 11 or 12 years, 
with a booster dose at age 16 years. ACIP also recom-
mends routine vaccination for persons at increased risk 
for meningococcal disease (i.e., persons who have persistent 
complement component deficiencies, persons who have 
anatomic or functional asplenia, microbiologists who rou-
tinely are exposed to isolates of N. meningitidis, military 
recruits, and persons who travel to or reside in areas in 
which meningococcal disease is hyperendemic or epi-
demic). Guidelines for antimicrobial chemoprophylaxis 
and for evaluation and management of suspected out-
breaks of meningococcal disease also are provided. (3/13)

PREVENTION OF RHEUMATIC FEVER AND DIAGNOSIS 
AND TREATMENT OF ACUTE STREPTOCOCCAL 
PHARYNGITIS
American Heart Association Rheumatic Fever, Endocarditis, 

and Kawasaki Disease Committee of the Council on 
Cardiovascular Disease in the Young, Interdisciplinary 
Council on Functional Genomics and Translational Biology, 
and Interdisciplinary Council on Quality of Care and 
Outcomes Research

ABSTRACT. Primary prevention of acute rheumatic fever 
is accomplished by proper identification and adequate 
antibiotic treatment of group A â-hemolytic streptococcal 
(GAS) tonsillopharyngitis. Diagnosis of GAS pharyngitis 
is best accomplished by combining clinical judgment with 
diagnostic test results, the criterion standard of which is 
the throat culture. Penicillin (either oral penicillin V or 
injectable benzathine penicillin) is the treatment of choice, 
because it is cost-effective, has a narrow spectrum of 
activity, and has long-standing proven efficacy, and GAS 
resistant to penicillin have not been documented. For pen-
icillin-allergic individuals, acceptable alternatives include 
a narrow-spectrum oral cephalosporin, oral clindamycin, 
or various oral macrolides or azalides. The individual who 
has had an attack of rheumatic fever is at very high risk of 
developing recurrences after subsequent GAS pharyngitis 
and needs continuous antimicrobial prophylaxis to pre-
vent such recurrences (secondary prevention). The recom-
mended duration of prophylaxis depends on the number 
of previous attacks, the time elapsed since the last attack, 
the risk of exposure to GAS infections, the age of the 
patient, and the presence or absence of cardiac involve-
ment. Penicillin is again the agent of choice for secondary 
prophylaxis, but sulfadiazine or a macrolide or azalide are 
acceptable alternatives in penicillin-allergic individuals. 
This report updates the 1995 statement by the American 
Heart Association Rheumatic Fever, Endocarditis, and 
Kawasaki Disease Committee. It includes new recommen-
dations for the diagnosis and treatment of GAS pharyngi-

tis, as well as for the secondary prevention of rheumatic 
fever, and classifies the strength of the recommendations 
and level of evidence supporting them. (2/09)

PROTECTING ADOLESCENTS: ENSURING ACCESS TO 
CARE AND REPORTING SEXUAL ACTIVITY AND ABUSE
Society for Adolescent Medicine (11/04)

RECOMMENDATION OF WHO STRATEGIC ADVISORY 
GROUP OF EXPERTS (SAGE) ON IMMUNIZATION
World Health Organization’s Strategic Advisory Group of 

Experts (SAGE) on Immunization (5/12)

REPORT OF THE NATIONAL CONSENSUS 
 CONFERENCE ON FAMILY PRESENCE DURING 
PEDIATRIC CARDIOPULMONARY RESUSCITATION 
AND PROCEDURES
Ambulatory Pediatric Association
INTRODUCTION. The National Consensus Conference 
on Family Presence during Pediatric Cardiopulmonary 
Resuscitation and Procedures was held in Washington, 
DC, on September 7–8, 2003. The concept, funding, 
planning and organization for the conference were the 
Ambulatory Pediatric Association (APA) Presidential 
Project of James Seidel, M.D., Ph.D. Dr. Seidel was in the 
final stages of preparation for chairing the conference 
when he died on July 25, 2003. In Dr. Seidel’s absence, the 
conference was chaired by Deborah Parkman Henderson 
R.N., PhD, his co-investigator, and Jane F. Knapp, M.D, 
a colleague.
 The National Consensus Conference on Family Presence 
during Pediatric Procedures and Cardiopulmonary 
Resuscitation was funded by a grant to the APA from the 
Maternal Child Health Bureau (MCHB) Partnership for 
Children. This meeting brought together a panel of over 
20 appointed representatives from a multidisciplinary, 
diverse group of national organizations interested in the 
emergency care of children. The conference was part of a 
multiphase process designed with the goal of publishing 
consensus guidelines useful for defining policy regard-
ing family presence (FP) during pediatric procedures and 
CPR in the Emergency Department (ED). It is also pos-
sible that the consensus panel recommendations could be 
applied to other settings.
 Panel members completed a review of the literature 
prior to attending the conference. This review, along 
with results of a pre-conference questionnaire, formed 
the basis of the discussion during the conference. During 
the two day conference the participants completed the 
outline of the guidelines presented here. We believe these 
recommendations are a powerful testimony to Dr. Seidel’s 
vision for promoting FP through multidisciplinary con-
sensus building. Beyond that vision, however, we hope 
that the guidelines will make a difference in improving 
the quality of children’s health care. (9/03)

RESPONSE TO CARDIAC ARREST AND SELECTED 
LIFE-THREATENING MEDICAL EMERGENCIES: 
THE MEDICAL EMERGENCY RESPONSE PLAN 
FOR SCHOOLS. A STATEMENT FOR HEALTHCARE 
PROVIDERS, POLICYMAKERS, SCHOOL 
ADMINISTRATORS, AND COMMUNITY LEADERS
American Heart Association (1/04)
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SAFE AT SCHOOL CAMPAIGN STATEMENT 
OF PRINCIPLES
American Diabetes Association (endorsed 2/06)

SCREENING FOR IDIOPATHIC SCOLIOSIS 
IN ADOLESCENTS
Pediatric Orthopaedic Society of North America, American 

Academy of Orthopaedic Surgeons, and Scoliosis 
Research Society

EXECUTIVE SUMMARY. Many states mandate school 
screening to identify children at risk for scoliosis, though 
recent studies have cast some controversy on the effective-
ness of routine scoliosis screening. Previous studies have 
both supported and discouraged routine screening. 
 Prevention of severe scoliosis is a major commitment 
of physicians caring for children with spinal deformities. 
For this reason, the American Academy of Orthopaedic 
Surgeons (AAOS), the Scoliosis Research Society (SRS), 
the Pediatric Orthopaedic Society of North America 
(POSNA), and the American Academy of Pediatrics 
(AAP) convened a task force to examine issues related to 
scoliosis screening and to put forth the present informa-
tion statement. The societies acknowledge the important 
role of a systematic review of the literature as well as the 
role of consensus expert opinion in the common situation 
where the available evidence does not yet exist to speak 
definitely for, or against, an evaluation or intervention. 
 Costs involved with scoliosis screening are relatively 
low on a societal level and may justify the possibil-
ity of preventing surgery in adolescents with scoliosis. 
Adolescents without significant spinal deformity who 
are  referred to a specialist for evaluation often do not 
require radiographs. For those who do need radiographic 
evaluation, it is important to know that the radiation 
exposure using current-day radiographic techniques, 
including digital radiography, is significantly smaller than 
in the past. 
 Opponents to scoliosis screening have focused on 
concerns about a low predictive value of screening and 
the cost-effectiveness of referral. There have also been 
concerns about the possibility of unnecessary treatment, 
including brace use, and the effect of exposure to radiation 
when radiographs are obtained. 
 With regard to early treatment in those adolescents 
detected with moderate scoliosis, the available data nei-
ther definitively support nor refute the efficacy of bracing. 
To most effectively answer this, a well-organized level 
I study is needed. Such a study, a five-year multicenter 
randomized controlled trial of bracing sponsored by 
the National Institutes of Health/National Institute of 
Arthritis and Musculoskeletal and Skin Diseases (NIH/
NIAMS), is currently under way. 
 In 1996, the United States Preventive Services Task 
Force (USPSTF) concluded that there was insufficient 
evidence to make a recommendation for, or against, 
screening. However, in 2004, the USPSTF changed their 
position and recommended against the routine screening 
of asymptomatic adolescents for idiopathic scoliosis. The 
AAOS, SRS, POSNA, and AAP have concerns that this 
change in position by the USPSTF came in the absence 
of any significant change in the available literature, in 
the absence of any change in position statements by the 

AAOS, SRS, POSNA, and AAP, and in the absence of any 
significant input from specialists who commonly care for 
children with scoliosis. 
 As the primary care providers for adolescents with idio-
pathic scoliosis, the AAOS, SRS, POSNA, and AAP do not 
support any recommendation against scoliosis screening, 
given the available literature. (1/08)

SELECTED ISSUES FOR THE ADOLESCENT ATHLETE 
AND THE TEAM PHYSICIAN: A CONSENSUS 
STATEMENT
American Academy of Family Physicians, American Academy 

of Orthopaedic Surgeons, American College of Sports 
Medicine, American Medical Society for Sports Medicine, 
American Orthopaedic Society for Sports Medicine, and 
American Osteopathic Academy of Sports Medicine

GOAL. The goal of this document is to help the team 
physician improve the care of the adolescent athlete by 
understanding the medical, musculoskeletal and psycho-
logical factors common in this age group. To accomplish 
this goal, the team physician should have knowledge of 
and be involved with:
•  Musculoskeletal injuries of the adolescent athlete, spe-

cifically those to the shoulder, knee, elbow and spine
•  Medical conditions of the adolescent athlete, especially 

those pertaining to infectious diseases, concussion, and 
nutrition and supplementation

•  Psychological issues related to sports specialization and 
overtraining. (11/08)

SKIING AND SNOWBOARDING INJURY PREVENTION
Canadian Paediatric Society
ABSTRACT. Skiing and snowboarding are popular rec-
reational and competitive sport activities for children 
and youth. Injuries associated with both activities are 
frequent and can be serious. There is new evidence docu-
menting the benefit of wearing helmets while skiing and 
snowboarding, as well as data refuting suggestions that 
helmet use may increase the risk of neck injury. There is 
also evidence to support using wrist guards while snow-
boarding. There is poor uptake of effective preventive 
measures such as protective equipment use and related 
policy. Physicians should have the information required 
to counsel children, youth and families regarding safer 
snow sport participation, including helmet use, wearing 
wrist guards for snowboarding, training and supervision, 
the importance of proper equipment fitting and binding 
adjustment, sun safety and avoiding substance use while 
on the slopes. (1/12)

SUPPLEMENT TO THE JCIH 2007 POSITION STATEMENT: 
PRINCIPLES AND GUIDELINES FOR EARLY 
INTERVENTION AFTER CONFIRMATION THAT A 
CHILD IS DEAF OR HARD OF HEARING
Joint Committee on Infant Hearing 
PREFACE. This document is a supplement to the recom-
mendations in the year 2007 position statement of the 
Joint Committee on Infant Hearing (JCIH) and provides 
comprehensive guidelines for early hearing detection 
and intervention (EHDI) programs on establishing strong 
early intervention (EI) systems with appropriate expertise 
to meet the needs of children who are deaf or hard of hear-
ing (D/HH).
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 EI services represent the purpose and goal of the entire 
EHDI process. Screening and confirmation that a child 
is D/HH are largely meaningless without appropriate, 
individualized, targeted and high-quality intervention. 
For the infant or young child who is D/HH to reach his or 
her full potential, carefully designed individualized inter-
vention must be implemented promptly, utilizing service 
providers with optimal knowledge and skill levels and 
providing services on the basis of research, best practices, 
and proven models.
 The delivery of EI services is complex and requires 
individualization to meet the identified needs of the child 
and family. Because of the diverse needs of the popula-
tion of children who are D/HH and their families, well-
controlled intervention studies are challenging. At this 
time, few comparative effectiveness studies have been 
conducted. Randomized controlled trials are particularly 
difficult for ethical reasons, making it challenging to estab-
lish causal links between interventions and outcomes. 
EI systems must partner with colleagues in research to 
document what works for children and families and to 
strengthen the evidence base supporting practices.
 Despite limitations and gaps in the evidence, the litera-
ture does contain research studies in which all children 
who were D/HH had access to the same well-defined EI 
service. These studies indicate that positive outcomes are 
possible, and they provide guidance about key program 
components that appear to promote these outcomes. This 
EI services document, drafted by teams of professionals 
with extensive expertise in EI programs for children who 
are D/HH and their families, relied on literature searches, 
existing systematic reviews, and recent professional con-
sensus statements in developing this set of guidelines.
 Terminology presented a challenge throughout docu-
ment development. The committee noted that many 
of the  frequently occurring terms necessary within the 
supplement may not reflect the most contemporary 
understanding and/or could convey inaccurate meaning. 
Rather than add to the lack of clarity or consensus and 
to avoid introducing new terminology to stakeholders, 
the committee opted to use currently recognized terms 
consistently herein and will monitor the emergence and/
or development of new descriptors before the next JCIH 
consensus statement.
 For purposes of this supplement:
• Language refers to all spoken and signed languages. 
•  Early intervention (EI), according to part C of the 

Individuals with Disabilities Education Improvement 
Act (IDEA) of 2004, is the process of providing services, 
education, and support to young children who are 
deemed to have an established condition, those who are 
evaluated and deemed to have a diagnosed physical or 
mental condition (with a high probability of resulting 
in a developmental delay), those who have an existing 
delay, or those who are at risk of developing a delay 
or special need that may affect their development or 
impede their education.

•  Communication is used in lieu of terms such as 
com munication options, methods, opportunities, 
approaches, etc. 

•  Deaf or hard of hearing (D/HH) is intended to be inclu-
sive of all children with congenital and acquired hear-
ing loss, unilateral and bilateral hearing loss, all degrees 
of hearing loss from minimal to profound, and all types 
of hearing loss (sensorineural, auditory neuropathy 
spectrum disorder, permanent conductive, and mixed). 

•  Core knowledge and skills is used to describe the exper-
tise needed to provide appropriate EI that will optimize 
the development and well-being of infants/children 
and their families. Core knowledge and skills will differ 
according to the roles of individuals within the EI sys-
tem (eg, service coordinator or EI provider). 

 This supplement to JCIH 2007 focuses on the practices 
of EI providers outside of the primary medical care and 
specialty medical care realms, rather than including the 
full spectrum of necessary medical, audiologic, and edu-
cational interventions. For more information about the 
recommendations for medical follow-up, primary care 
surveillance for related medical conditions, and specialty 
medical care and monitoring, the reader is encouraged to 
reference the year 2007 position statement of the JCIH as 
well as any subsequent revision. When an infant is con-
firmed to be D/HH, the importance of ongoing medical 
and audiologic management and surveillance both in the 
medical home and with the hearing health professionals, 
the otolaryngologist and the audiologist, cannot be over-
stated. A comprehensive discussion of those services is 
beyond the scope of this document. (3/13)

TARGETED TUBERCULIN TESTING AND TREATMENT 
OF LATENT TUBERCULOSIS INFECTION
American Thoracic Society and Centers for Disease Control 

and Prevention (4/00) (The AAP endorses and accepts 
as its policy the sections of this statement as they relate 
to infants and children.)

TIMING OF UMBILICAL CORD CLAMPING 
AFTER BIRTH
American College of Obstetricians and Gynecologists 

Committee on Obstetric Practice (12/12)

TYPE 2 DIABETES IN CHILDREN AND ADOLESCENTS
American Diabetes Association (3/00)

UPDATE ON JAPANESE ENCEPHALITIS VACCINE FOR 
CHILDREN—UNITED STATES, MAY 2011
Centers for Disease Control and Prevention
Inactivated mouse brain-derived Japanese encephalitis 
(JE) vaccine (JE-MB [manufactured as JE-Vax]), the only 
JE vaccine that is licensed for use in children in the United 
States, is no longer available. This notice provides updated 
information regarding options for obtaining JE vaccine for 
U.S. children. (8/11)

WEIGHING PEDIATRIC PATIENTS IN KILOGRAMS
Emergency Nurses Association (3/12)
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AMERICAN ACADEMY OF PEDIATRICS

Policies by Committee 

BLACK BOX WORKING GROUP

Cardiovascular Monitoring and Stimulant Drugs for 
Attention-Deficit/Hyperactivity Disorder (joint with 
Section on Cardiology and Cardiac Surgery), 8/08

BOARD OF DIRECTORS

Ritual Genital Cutting of Female Minors, 6/10

BRIGHT FUTURES STEERING COMMITTEE

Identifying Infants and Young Children With 
Developmental Disorders in the Medical Home: 
An Algorithm for Developmental Surveillance and 
Screening (joint with Council on Children With 
Disabilities, Section on Developmental and Behavioral 
Pediatrics, and Medical Home Initiatives for Children 
With Special Needs Project Advisory Committee), 
7/06, reaffirmed 12/09 

Recommendations for Preventive Pediatric Health Care 
(joint with Committee on Practice and Ambulatory 
Medicine), 12/07, reaffirmed 1/11

CHILD AND ADOLESCENT HEALTH ACTION 
GROUP (FORMERLY COUNCIL ON CHILD AND 
ADOLESCENT HEALTH)

Age Limits of Pediatrics, 5/88, reaffirmed 9/92, 1/97, 
3/02, 1/06, 10/11

The Role of Home-Visitation Programs in Improving 
Health Outcomes for Children and Families, 3/98, 
 reaffirmed 5/01

COMMITTEE ON ADOLESCENCE

Achieving Quality Health Services for Adolescents, 6/08, 
reaffirmed 3/13

Adolescent Pregnancy: Current Trends and Issues 
(Clinical Report), 7/05

Adolescents and Human Immunodeficiency Virus 
Infection: The Role of the Pediatrician in Prevention 
and  Intervention (joint with Committee on Pediatric 
AIDS), 1/01, reaffirmed 10/03, 1/05

The Adolescent’s Right to Confidential Care When 
Considering Abortion, 5/96, reaffirmed 5/99, 11/02

Care of Adolescent Parents and Their Children (Clinical 
Report) (joint with Committee on Early Childhood), 
11/12

Care of the Adolescent Sexual Assault Victim (Clinical 
Report), 8/08

Collaborative Role of the Pediatrician in the Diagnosis 
and Management of Bipolar Disorder in Adolescents 
(Clinical Report), 11/12

Condom Use by Adolescents, 10/13

Confidentiality in Adolescent Health Care, 4/89, reaf-
firmed 1/93, 11/97, 5/00, 5/04

Contraception and Adolescents, 11/07
Counseling the Adolescent About Pregnancy Options, 

5/98, reaffirmed 1/01, 1/06
Emergency Contraception, 11/12
Excessive Sleepiness in Adolescents and Young Adults: 

Causes, Consequences, and Treatment Strategies 
(Technical Report) (joint with Working Group on 
Sleepiness in Adolescents/Young Adults), 6/05

Gynecologic Examination for Adolescents in the Pediatric 
Office Setting (Clinical Report), 8/10, reaffirmed 5/13

Health Care for Youth in the Juvenile Justice System, 
11/11

Identification and Management of Eating Disorders in 
Children and Adolescents (Clinical Report), 11/10

Legalization of Marijuana: Potential Impact on Youth 
(joint with Committee on Substance Abuse), 6/04

Legalization of Marijuana: Potential Impact on Youth 
(Technical Report) (joint with Committee on 
Substance Abuse), 6/04

Male Adolescent Sexual and Reproductive Health Care 
(Clinical Report), 11/11

Menstruation in Girls and Adolescents: Using the 
Menstrual Cycle as a Vital Sign (Clinical Report) 
(joint with American College of Obstetricians and 
Gynecologists), 11/06 

Office-Based Care for Lesbian, Gay, Bisexual, 
Transgender, and Questioning Youth, 6/13

Office-Based Care for Lesbian, Gay, Bisexual, 
Transgender, and Questioning Youth (Technical 
Report), 6/13

Secondhand and Prenatal Tobacco Smoke Exposure 
(Technical Report) (joint with Committee on 
Environmental Health and Committee on Native 
American Child Health), 10/09

Sexual Orientation and Adolescents (Clinical Report), 
6/04

Sexuality Education for Children and Adolescents (joint 
with Committee on Psychosocial Aspects of Child 
and Family Health), 8/01, reaffirmed 10/04

Standards for Health Information Technology to Ensure 
Adolescent Privacy (joint with Council on Clinical 
Information Technology), 10/12

Suicide and Suicide Attempts in Adolescents (Clinical 
Report), 9/07

The Teen Driver (joint with Committee on Injury, 
Violence, and Poison Prevention), 12/06, reaffirmed 
6/10



1108 SECTION 6/POLICIES BY COMMITTEE1108 APPENDIX 1/POLICIES BY COMMITTEE

Tobacco Use: A Pediatric Disease (joint with Committee 
on Environmental Health, Committee on Substance 
Abuse, and Committee on Native American Child 
Health), 10/09

Underinsurance of Adolescents: Recommendations for 
Improved Coverage of Preventive, Reproductive, 
and Behavioral Health Care Services (joint with 
Committee on Child Health Financing), 12/08

COMMITTEE ON BIOETHICS

Children as Hematopoietic Stem Cell Donors, 1/10
Communicating With Children and Families: From 

Everyday Interactions to Skill in Conveying 
Distressing Information (Technical Report), 5/08, 
reaffirmed 5/11

Conflicts Between Religious or Spiritual Beliefs and 
Pediatric Care: Informed Refusal, Exemptions, and 
Public Funding, 10/13

Consent for Emergency Medical Services for Children 
and Adolescents (joint with Committee on Pediatric 
Emergency Medicine), 7/11

Do-Not-Resuscitate Orders for Pediatric Patients Who 
Require Anesthesia and Surgery (Clinical Report) 
(joint with Section on Surgery and Section on 
Anesthesia and Pain Medicine), 12/04, reaffirmed 
1/09, 10/12

Ethical Controversies in Organ Donation After 
Circulatory Death, 4/13

Ethical Issues With Genetic Testing in Pediatrics, 6/01, 
reaffirmed 1/05, 1/09

Ethical and Policy Issues in Genetic Testing and 
Screening of Children (joint with Committee on 
Genetics and American College of Medical Genetics 
and Genomics), 2/13

Ethics and the Care of Critically Ill Infants and Children, 
7/96, reaffirmed 10/99, 6/03

Forgoing Life-Sustaining Medical Treatment in Abused 
Children (joint with Committee on Child Abuse and 
Neglect), 11/00, reaffirmed 6/03, 10/06, 4/09

Forgoing Medically Provided Nutrition and Hydration in 
Children (Clinical Report), 7/09

Guidelines on Forgoing Life-Sustaining Medical 
Treatment, 3/94, reaffirmed 11/97, 10/00, 1/04, 1/09, 
10/12

Honoring Do-Not-Attempt-Resuscitation Requests in 
Schools (joint with Council on School Health), 4/10, 
reaffirmed 7/13

Human Embryonic Stem Cell (hESC) and Human 
Embryo Research (joint with Committee on Pediatric 
Research), 10/12

Informed Consent, Parental Permission, and Assent in 
Pediatric Practice, 2/95, reaffirmed 11/98, 11/02, 
10/06, 5/11

Institutional Ethics Committees, 1/01, reaffirmed 1/04, 
1/09, 10/12

Maternal-Fetal Intervention and Fetal Care Centers 
(Clinical Report) (joint with American College of 
Obstetricians and Gynecologists), 7/11

Minors as Living Solid-Organ Donors (Clinical Report), 
8/08, reaffirmed 5/11

Palliative Care for Children (joint with Committee on 
Hospital Care), 8/00, reaffirmed 6/03, 10/06, 2/12

Pediatrician-Family-Patient Relationships: Managing the 
Boundaries, 11/09

Physician Refusal to Provide Information or Treatment 
on the Basis of Claims of Conscience, 11/09

Preservation of Fertility in Pediatric and Adolescent 
Patients With Cancer (Technical Report) (joint with 
Section on Hematology/Oncology and Section on 
Surgery), 5/08, reaffirmed 2/12

Professionalism in Pediatrics: Statement of Principles, 
10/07, reaffirmed 5/11

Professionalism in Pediatrics (Technical Report), 10/07, 
reaffirmed 5/11

Religious Objections to Medical Care, 2/97, reaffirmed 
10/00, 6/03, 10/06, 5/09

Responding to Parental Refusals of Immunization of 
Children (Clinical Report), 5/05, reaffirmed 1/09

COMMITTEE ON CHILD ABUSE AND NEGLECT

Abusive Head Trauma in Infants and Children, 4/09, 
reaffirmed 3/13

Caregiver-Fabricated Illness in a Child: A Manifestation 
of Child Maltreatment (Clinical Report), 8/13

Child Abuse, Confidentiality, and the Health Insurance 
Portability and Accountability Act, 12/09

Child Fatality Review (joint with Committee on Injury, 
Violence, and Poison Prevention and Council on 
Community Pediatrics), 8/10

Distinguishing Sudden Infant Death Syndrome From 
Child Abuse Fatalities (Clinical Report) (joint with 
National Association of Medical Examiners), 7/06, 
reaffirmed 4/09, 3/13

Evaluating Infants and Young Children With Multiple 
Fractures (Clinical Report), 9/06

Evaluating for Suspected Child Abuse: Conditions That 
Predispose to Bleeding (Technical Report) (joint with 
Section on Hematology/Oncology), 3/13

Evaluation for Bleeding Disorders in Suspected Child 
Abuse (Clinical Report) (joint with Section on 
Hematology/Oncology), 3/13

The Evaluation of Children in the Primary Care Setting 
When Sexual Abuse Is Suspected (Clinical Report), 
7/13

The Evaluation of Sexual Behaviors in Children (Clinical 
Report), 8/09, reaffirmed 3/13

Evaluation of Suspected Child Physical Abuse (Clinical 
Report), 6/07, reaffirmed 5/12

The Eye Examination in the Evaluation of Child 
Abuse (Clinical Report) (joint with Section on 
Ophthalmology), 7/10
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Failure to Thrive as a Manifestation of Child Neglect 
(Clinical Report) (joint with Committee on Nutrition), 
11/05, reaffirmed 1/09

Forgoing Life-Sustaining Medical Treatment in Abused 
Children (joint with Committee on Bioethics), 11/00, 
reaffirmed 6/03, 10/06, 4/09

Intimate Partner Violence: The Role of the Pediatrician 
(Clinical Report) (joint with Committee on Injury, 
Violence, and Poison Prevention), 4/10

Maltreatment of Children With Disabilities (Clinical 
Report) (joint with Council on Children With 
Disabilities), 5/07, reaffirmed 1/11

Oral and Dental Aspects of Child Abuse and Neglect 
(Clinical Report) (joint with American Academy of 
Pediatric Dentistry), 12/05, reaffirmed 1/09

The Pediatrician’s Role in Child Maltreatment Prevention 
(Clinical Report), 9/10

Protecting Children From Sexual Abuse by Health Care 
Providers, 6/11

Psychological Maltreatment (Clinical Report) (joint 
with American Academy of Child and Adolescent 
Psychiatry), 7/12

Recognizing and Responding to Medical Neglect 
(Clinical Report), 12/07, reaffirmed 1/11

Understanding the Behavioral and Emotional 
Consequences of Child Abuse (Clinical Report) (joint 
with Section on Adoption and Foster Care, American 
Academy of Child and Adolescent Psychiatry, and 
National Center for Child Traumatic Stress), 9/08

When Is Lack of Supervision Neglect? (Clinical Report), 
9/06

COMMITTEE ON CHILD HEALTH FINANCING

Essential Contractual Language for Medical Necessity in 
Children, 7/13

Financing of Pediatric Home Health Care (joint with 
Section on Home Care), 8/06

Guiding Principles for Managed Care Arrangements 
for the Health Care of Newborns, Infants, Children, 
Adolescents, and Young Adults, 10/13

High-Deductible Health Plans and the New Risks of 
Consumer-Driven Health Insurance Products, 3/07

Implementation Principles and Strategies for the State 
Children’s Health Insurance Program, 5/01

Improving Substance Abuse Prevention, Assessment, and 
Treatment Financing for Children and Adolescents 
(joint with Committee on Substance Abuse), 10/01

Medicaid Policy Statement, 4/13
Model Contractual Language for Medical Necessity for 

Children, 7/05, reaffirmed 10/11
Payment for Telephone Care (joint with Section on 

Telephone Care), 10/06
Principles of Health Care Financing, 10/10, reaffirmed 

4/13
Scope of Health Care Benefits for Children From Birth 

Through Age 26, 11/11

State Children’s Health Insurance Program 
Achievements, Challenges, and Policy 
Recommendations, 6/07

Underinsurance of Adolescents: Recommendations for 
Improved Coverage of Preventive, Reproductive, 
and Behavioral Health Care Services (joint with 
Committee on Adolescence), 12/08

COMMITTEE ON CODING AND NOMENCLATURE

Application of the Resource-Based Relative Value Scale 
System to Pediatrics, 12/08

COMMITTEE ON DRUGS

Fever and Antipyretic Use in Children (Clinical Report) 
(joint with Section on Clinical Pharmacology and 
Therapeutics), 2/11

Generic Prescribing, Generic Substitution, and 
Therapeutic Substitution, 5/87, reaffirmed 6/93, 5/96, 
6/99, 5/01, 5/05, 10/08, 10/12

Guidelines for the Ethical Conduct of Studies to Evaluate 
Drugs in Pediatric Populations (Clinical Report) (joint 
with Committee on Pediatric Research), 3/10

Neonatal Drug Withdrawal (Clinical Report) (joint with 
Committee on Fetus and Newborn), 1/12

Preparing for Pediatric Emergencies: Drugs to Consider 
(Clinical Report), 2/08, reaffirmed 10/11

Recognition and Management of Iatrogenically 
Induced Opioid Dependence and Withdrawal in 
Children (Clinical Report) (joint with Section on 
Anesthesiology and Pain Medicine), 12/13

The Transfer of Drugs and Therapeutics Into Human 
Breast Milk: An Update on Selected Topics (Clinical 
Report), 8/13

Use of Codeine- and Dextromethorphan-Containing 
Cough Remedies in Children, 6/97, reaffirmed 5/00, 
6/03, 10/06

Uses of Drugs Not Described in the Package Insert (Off-
Label Uses), 7/02, reaffirmed 10/05

COMMITTEE ON FETUS AND NEWBORN

Advanced Practice in Neonatal Nursing, 5/09
Age Terminology During the Perinatal Period, 11/04, 

reaffirmed 10/07, 11/08, 1/09
Antenatal Counseling Regarding Resuscitation at an 

Extremely Low Gestational Age (Clinical Report), 
6/09

The Apgar Score (joint with American College of 
Obstetricians and Gynecologists), 4/06, reaffirmed 
1/09

Assessment and Management of Inguinal Hernia in 
Infants (Clinical Report) (joint with Section on 
Surgery), 9/12

Controversies Concerning Vitamin K and the Newborn, 
7/03, reaffirmed 5/06, 5/09

Epidemiology and Diagnosis of Health Care–Associated 
Infections in the NICU (Technical Report) (joint with 
Committee on Infectious Diseases), 3/12
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Guidance on Management of Asymptomatic Neonates 
Born to Women With Active Genital Herpes Lesions 
(Clinical Report) (joint with Committee on Infectious 
Diseases), 1/13

Hospital Discharge of the High-Risk Neonate, 11/08, 
reaffirmed 5/11

Hospital Stay for Healthy Term Newborns, 1/10
Human Immunodeficiency Virus Screening (joint with 

Committee on Pediatric AIDS and American College 
of Obstetricians and Gynecologists), 7/99, reaffirmed 
6/02, 5/05, 10/08, 5/12

“Late-Preterm” Infants: A Population at Risk (Clinical 
Report), 12/07, reaffirmed 5/10

Levels of Neonatal Care, 8/12
Management of Neonates With Suspected or Proven 

Early-Onset Bacterial Sepsis (Clinical Report), 4/12
Neonatal Drug Withdrawal (Clinical Report) (joint with 

Committee on Drugs), 1/12
Noninitiation or Withdrawal of Intensive Care for High-

Risk Newborns, 2/07, reaffirmed 5/10
Phototherapy to Prevent Severe Neonatal 

Hyperbilirubinemia in the Neonate Infant 35 or More 
Weeks of Gestation (Technical Report), 9/11

Planned Home Birth, 4/13
Postdischarge Follow-up of Infants With Congenital 

Diaphragmatic Hernia (Clinical Report) (joint with 
Section on Surgery), 3/08, reaffirmed 5/11

Postnatal Corticosteroids to Prevent or Treat 
Bronchopulmonary Dysplasia, 9/10

Postnatal Glucose Homeostasis in Late-Preterm and 
Term Infants (Clinical Report), 3/11

Premedication for Nonemergency Endotracheal 
Intubation in the Neonate (Clinical Report) (joint 
with Section on Anesthesiology and Pain Medicine), 
2/10, reaffirmed 8/13

Prenatal Substance Abuse: Short- and Long-term Effects 
on the Exposed Fetus (Technical Report) (joint with 
Committee on Substance Abuse), 2/13

Prevention and Management of Pain in the Neonate: An 
Update (joint with Section on Surgery and Canadian 
Paediatric Society), 11/06, reaffirmed 5/10

Recommendations for the Prevention of Perinatal Group 
B Streptococcal (GBS) Disease (joint with Committee 
on Infectious Diseases), 8/11

Respiratory Support in Preterm Infants at Birth, 12/13
Role of Pulse Oximetry in Examining Newborns for 

Congenital Heart Disease: A Scientific Statement 
from the AHA and AAP (joint with Section on 
Cardiology and Cardiac Surgery and American Heart 
Association Congenital Heart Defects Committee 
of the Council on Cardiovascular Disease in the 
Young, Council on Cardiovascular Nursing, and 
Interdisciplinary Council on Quality of Care and 
Outcomes Research), 8/09

Safe Transportation of Preterm and Low Birth Weight 
Infants at Hospital Discharge (Clinical Report) (joint 
with Committee on Injury, Violence, and Poison 
Prevention), 4/09, reaffirmed 8/13

Standard Terminology for Fetal, Infant, and Perinatal 
Deaths (Clinical Report), 6/11

Strategies for Prevention of Health Care–Associated 
Infections in the NICU (Clinical Report) (joint with 
Committee on Infectious Diseases), 3/12

Surfactant Replacement Therapy for Preterm and Term 
Neonates With Respiratory Distress (Clinical Report), 
12/13

Use of Inhaled Nitric Oxide, 8/00, reaffirmed 4/03, 12/09
Use of Inhaled Nitric Oxide in Preterm Infants (Clinical 

Report), 12/13

COMMITTEE ON GENETICS

Clinical Genetic Evaluation of the Child With Mental 
Retardation or Developmental Delays (Clinical 
Report), 6/06, reaffirmed 5/12 

Congenital Adrenal Hyperplasia (Technical Report) (joint 
with Section on Endocrinology), 12/00, reaffirmed 
10/04

Ethical and Policy Issues in Genetic Testing and 
Screening of Children (joint with Committee on 
Bioethics and American College of Medical Genetics 
and Genomics), 2/13

Folic Acid for the Prevention of Neural Tube Defects, 
8/99, reaffirmed 11/02, 1/07, 5/12

Health Care Supervision for Children With Williams 
Syndrome, 5/01, reaffirmed 5/05, 1/09

Health Supervision for Children With Achondroplasia 
(Clinical Report), 9/05, reaffirmed 5/12

Health Supervision for Children With Down Syndrome 
(Clinical Report), 7/11

Health Supervision for Children With Fragile X 
Syndrome (Clinical Report), 4/11

Health Supervision for Children With Marfan Syndrome 
(Clinical Report), 9/13

Health Supervision for Children With Neurofibromatosis 
(Clinical Report), 3/08

Health Supervision for Children With Prader-Willi 
Syndrome (Clinical Report), 12/10

Health Supervision for Children With Sickle Cell Disease 
(joint with Section on Hematology/Oncology), 3/02, 
reaffirmed 1/06, 1/11

Maternal Phenylketonuria, 8/08, reaffirmed 1/13
Molecular Genetic Testing in Pediatric Practice: A Subject 

Review (Clinical Report), 12/00, reaffirmed 5/07
Newborn Screening Fact Sheets, Introduction to the 

(Technical Report), 9/06, reaffirmed 1/11
Newborn Screening Fact Sheets (Technical Report), 9/06, 

reaffirmed 1/11



PEDIATRIC CLINICAL PRACTICE GUIDELINES & POLICIES 1111

Update of Newborn Screening and Therapy for 
Congenital Hypothyroidism (Clinical Report) (joint 
with Section on Endocrinology, American Thyroid 
Association, and Lawson Wilkins Pediatric Endocrine 
Society), 6/06, reaffirmed 12/11

COMMITTEE ON HOSPITAL CARE

Admission and Discharge Guidelines for the Pediatric 
Patient Requiring Intermediate Care (Clinical Report) 
(joint with Section on Critical Care and Society of 
Critical Care Medicine), 5/04, reaffirmed 2/08, 1/13

Child Life Services (joint with Child Life Council), 10/06, 
reaffirmed 2/12

Facilities and Equipment for the Care of Pediatric 
Patients in a Community Hospital (Clinical Report), 
5/03, reaffirmed 5/07, 8/13

Guidelines for Developing Admission and Discharge 
Policies for the Pediatric Intensive Care Unit (Clinical 
Report) (joint with Section on Critical Care and 
Society of Critical Care Medicine), 4/99, reaffirmed 
5/05, 2/08, 1/13

Medical Staff Appointment and Delineation of Pediatric 
Privileges in Hospitals (Clinical Report) (joint with 
Section on Hospital Medicine), 3/12

Palliative Care for Children (joint with Committee on 
Bioethics), 8/00, reaffirmed 6/03, 10/06, 2/12

Patient- and Family-Centered Care and the Pediatrician’s 
Role (joint with Institute for Patient- and Family-
Centered Care), 1/12

Pediatric Observation Units (Clinical Report) (joint with 
Committee on Pediatric Emergency Medicine), 6/12

Pediatric Organ Donation and Transplantation (joint with 
Section on Surgery and Section on Critical Care), 3/10

Pediatric Palliative Care and Hospice Care 
Commitments, Guidelines, and Recommendations 
(joint with Section on Hospice and Palliative 
Medicine), 10/13

Physicians’ Roles in Coordinating Care of Hospitalized 
Children (Clinical Report) (joint with Section on 
Hospital Medicine), 9/10

Precertification Process, 8/00, reaffirmed 5/05, 11/08
Principles of Pediatric Patient Safety: Reducing Harm 

Due to Medical Care (joint with Steering Committee 
on Quality Improvement and Management), 5/11

COMMITTEE ON INFECTIOUS DISEASES

Additional Recommendations for Use of Tetanus Toxoid, 
Reduced Content Diphtheria Toxoid, and Acellular 
Pertussis Vaccine (Tdap), 9/11

Antiviral Therapy and Prophylaxis for Influenza in 
Children (Clinical Report), 4/07, reaffirmed 7/10

Chemical-Biological Terrorism and Its Impact on 
Children (joint with Committee on Environmental 
Health), 9/06, reaffirmed 1/11

Clostridium difficile Infection in Infants and Children, 
12/12

Cochlear Implants in Children: Surgical Site Infections 
and Prevention and Treatment of Acute Otitis 
Media and Meningitis (joint with Section on 
Otolaryngology–Head and Neck Surgery), 7/10

Consumption of Raw or Unpasteurized Milk and Milk 
Products by Pregnant Women and Children (joint 
with Committee on Nutrition), 12/13

Drinking Water From Private Wells and Risks to 
Children (joint with Committee on Environmental 
Health), 5/09, reaffirmed 1/13

Drinking Water From Private Wells and Risks to 
Children (Technical Report) (joint with Committee on 
Environmental Health), 5/09, reaffirmed 1/13

Epidemiology and Diagnosis of Health Care–Associated 
Infections in the NICU (Technical Report) (joint with 
Committee on Fetus and Newborn), 3/12

Exposure to Nontraditional Pets at Home and to Animals 
in Public Settings: Risks to Children (Clinical Report), 
10/08, reaffirmed 12/11

Guidance on Management of Asymptomatic Neonates 
Born to Women With Active Genital Herpes Lesions 
(Clinical Report) (joint with Committee on Fetus and 
Newborn), 1/13

Head Lice (Clinical Report) (joint with Council on School 
Health), 7/10

HPV Vaccine Recommendations, 2/12
Immunizing Parents and Other Close Family Contacts 

in the Pediatric Office Setting (Technical Report) 
(joint with Committee on Practice and Ambulatory 
Medicine), 12/11

Infection Prevention and Control in Pediatric 
Ambulatory Settings, 9/07, reaffirmed 8/10

Meningococcal Conjugate Vaccines Policy Update: 
Booster Dose Recommendations, 11/11

Nontherapeutic Use of Antimicrobial Agents in Animal 
Agriculture: Implications for Pediatrics (Technical 
Report) (joint with Committee on Environmental 
Health), 9/04, reaffirmed 10/08, 4/13

Poliovirus, 9/11
Prevention of Rotavirus Disease: Updated Guidelines for 

Use of Rotavirus Vaccine, 3/09
Prevention of Varicella: Update of Recommendations 

for Use of Quadrivalent and Monovalent Varicella 
Vaccines in Children, 8/11

Principles of Judicious Antibiotic Prescribing for Upper 
Respiratory Tract Infections in Pediatrics (Clinical 
Report), 11/13

Rabies-Prevention Policy Update: New Reduced-Dose 
Schedule, 3/11

Recommendation for Mandatory Influenza Immunization 
of All Health Care Personnel, 9/10

Recommendations for Administering Hepatitis A 
Vaccine to Contacts of International Adoptees, 9/11

Recommendations for Prevention and Control of 
Influenza in Children, 2013–2014, 9/13
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Recommendations for the Prevention of Perinatal Group 
B Streptococcal (GBS) Disease (joint with Committee 
on Fetus and Newborn), 8/11

Recommendations for the Prevention of Streptococcus 
pneumoniae Infections in Infants and Children:  
Use of 13-Valent Pneumococcal Conjugate Vaccine 
(PCV13) and Pneumococcal Polysaccharide Vaccine 
(PPSV23), 5/10

Recommended Childhood and Adolescent Immunization 
Schedule—United States, 2014, 1/14

Strategies for Prevention of Health Care–Associated 
Infections in the NICU (Clinical Report) (joint with 
Committee on Fetus and Newborn), 3/12

The Use of Systemic and Topical Fluoroquinolones 
(Clinical Report), 9/11 

COMMITTEE ON MEDICAL LIABILITY AND 
RISK  MANAGEMENT

Consent by Proxy for Nonurgent Pediatric Care (Clinical 
Report), 10/10

Dealing With the Parent Whose Judgment Is Impaired by 
Alcohol or Drugs: Legal and Ethical Considerations 
(Clinical Report), 9/04, reaffirmed 9/10

Expert Witness Participation in Civil and Criminal 
Proceedings, 6/09

The Pediatrician and Disaster Preparedness (joint with 
Committee on Pediatric Emergency Medicine and 
Task Force on Terrorism), 2/06, reaffirmed 6/09, 9/13

Professional Liability Insurance and Medicolegal 
Education for Pediatric Residents and Fellows, 8/11

COMMITTEE ON NATIVE AMERICAN CHILD HEALTH

Early Childhood Caries in Indigenous Communities 
(joint with Canadian Paediatric Society), 5/11

Ethical Considerations in Research With Socially 
Identifiable Populations (joint with Committee 
on Community Health Services), 1/04, reaffirmed 
10/07, 1/13

Health Equity and Children’s Rights (joint with Council 
on Community Pediatrics), 3/10, reaffirmed 10/13

Inhalant Abuse (Clinical Report) (joint with Committee 
on Substance Abuse), 5/07

Prevention and Treatment of Type 2 Diabetes Mellitus 
in Children, With Special Emphasis on American 
Indian and Alaska Native Children (Clinical Report) 
(joint with Section on Endocrinology), 10/03, reaf-
firmed 10/08

The Prevention of Unintentional Injury Among 
American Indian and Alaska Native Children: 
A Subject Review (Clinical Report) (joint with 
Committee on Injury and Poison Prevention), 
12/99, reaffirmed 5/03, 1/06, 1/09

Secondhand and Prenatal Tobacco Smoke Exposure 
(Technical Report) (joint with Committee on 
Environmental Health and Committee on 
Adolescence), 10/09

Tobacco Use: A Pediatric Disease (joint with Committee 
on Environmental Health, Committee on Substance 
Abuse, and Committee on Adolescence), 10/09

COMMITTEE ON NUTRITION

Calcium and Vitamin D Requirements of Enterally Fed 
Preterm Infants (Clinical Report), 4/13

Consumption of Raw or Unpasteurized Milk and Milk 
Products by Pregnant Women and Children (joint 
with Committee on Infectious Diseases), 12/13

Diagnosis and Prevention of Iron Deficiency and Iron-
Deficiency Anemia in Infants and Young Children 
(0–3 Years of Age) (Clinical Report), 10/10

Effects of Early Nutritional Interventions on the 
Development of Atopic Disease in Infants and 
Children: The Role of Maternal Dietary Restriction, 
Breastfeeding, Timing of Introduction of 
Complementary Foods, and Hydrolyzed Formulas 
(Clinical Report) (joint with Section on Allergy and 
Immunology), 1/08

Failure to Thrive as a Manifestation of Child Neglect 
(Clinical Report) (joint with Committee on Child 
Abuse and Neglect), 11/05, reaffirmed 1/09

Infant Methemoglobinemia: The Role of Dietary Nitrate 
in Food and Water (Clinical Report) (joint with 
Committee on Environmental Health), 9/05, reaf-
firmed 4/09

Lactose Intolerance in Infants, Children, and Adolescents 
(Clinical Report), 9/06, reaffirmed 8/12

Organic Foods: Health and Environmental Advantages 
and Disadvantages (Clinical Report) (joint with 
Council on Environmental Health), 10/12

Prevention of Pediatric Overweight and Obesity, 8/03, 
reaffirmed 10/06

Probiotics and Prebiotics in Pediatrics (Clinical Report) 
(joint with Section on Gastroenterology, Hepatology, 
and Nutrition), 11/10

Reimbursement for Foods for Special Dietary Use, 5/03, 
reaffirmed 1/06

Sports Drinks and Energy Drinks for Children and 
Adolescents: Are They Appropriate? (Clinical 
Report) (joint with Council on Sports Medicine 
and Fitness), 5/11

The Use and Misuse of Fruit Juice in Pediatrics, 5/01, 
reaffirmed 10/06, 8/13

Use of Soy Protein-Based Formulas in Infant Feeding 
(Clinical Report), 5/08

COMMITTEE ON PEDIATRIC AIDS

Adolescents and HIV Infection: The Pediatrician’s Role 
in Promoting Routine Testing, 10/11

Adolescents and Human Immunodeficiency Virus 
Infection: The Role of the Pediatrician in Prevention 
and Intervention (joint with Committee on 
Adolescence), 1/01, reaffirmed 10/03, 1/05
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Diagnosis of HIV-1 Infection in Children Younger Than 
18 Months in the United States (Technical Report), 
12/07, reaffirmed 4/10

Disclosure of Illness Status to Children and Adolescents 
With HIV Infection, 1/99, reaffirmed 2/02, 5/05, 
1/09, 1/12

Education of Children With Human Immunodeficiency 
Virus Infection, 6/00, reaffirmed 3/03, 10/06, 4/10, 
3/13

Evaluation and Management of the Infant Exposed to 
HIV-1 in the United States (Clinical Report), 12/08

HIV Testing and Prophylaxis to Prevent Mother-to-Child 
Transmission in the United States, 11/08, reaffirmed 
6/11

Human Immunodeficiency Virus Screening (joint with 
Committee on Fetus and Newborn and American 
College of Obstetricians and Gynecologists), 7/99, 
reaffirmed 6/02, 5/05, 10/08, 5/12

Human Milk, Breastfeeding, and Transmission of Human 
Immunodeficiency Virus in the United States, 11/95, 
reaffirmed 11/99, 11/03, 2/08

Human Milk, Breastfeeding, and Transmission of Human 
Immunodeficiency Virus Type 1 in the United States 
(Technical Report), 11/03, reaffirmed 1/07

Identification and Care of HIV-Exposed and HIV-
Infected Infants, Children, and Adolescents in Foster 
Care, 7/00, reaffirmed 3/03, 2/08, 6/11

Increasing Antiretroviral Drug Access for Children With 
HIV Infection (joint with Section on International 
Child Health), 4/07, reaffirmed 4/10

Infant Feeding and Transmission of Human 
Immunodeficiency Virus in the United States, 1/13

Postexposure Prophylaxis in Children and Adolescents 
for Nonoccupational Exposure to Human 
Immunodeficiency Virus (Clinical Report), 6/03, reaf-
firmed 1/07, 10/08

Reducing the Risk of HIV Infection Associated With 
Illicit Drug Use, 2/06, reaffirmed 5/09, 5/12

Surveillance of Pediatric HIV Infection, 2/98, reaffirmed 
2/02, 1/06, 1/11

Transitioning HIV-Infected Youth Into Adult Health 
Care, 6/13

COMMITTEE ON PEDIATRIC EMERGENCY MEDICINE

Access to Optimal Emergency Care for Children, 1/07, 
reaffirmed 8/10

Consent for Emergency Medical Services for Children 
and Adolescents (joint with Committee on Bioethics), 
7/11 

Death of a Child in the Emergency Department 
(Technical Report), 5/05, reaffirmed 8/13

Death of a Child in the Emergency Department: Joint 
Statement of the American Academy of Pediatrics and 
the American College of Emergency Physicians (joint 
with American College of Emergency Physicians), 
10/02, reaffirmed 1/06, 1/09, 8/13

Dispensing Medications at the Hospital Upon Discharge 
From an Emergency Department (Technical Report), 
1/12

Emergency Information Forms and Emergency 
Preparedness for Children With Special Health Care 
Needs (joint with Council on Clinical Information 
Technology and American College of Emergency 
Physicians Pediatric Emergency Medicine 
Committee), 3/10

Guidelines for Care of Children in the Emergency 
Department (joint with American College of 
Emergency Physicians and Emergency Nurses 
Association), 9/09, reaffirmed 4/13

Management of Pediatric Trauma (joint with Section on 
Orthopaedics, Section on Critical Care, Section on 
Surgery, Section on Transport Medicine, and Pediatric 
Orthopaedic Society of North America), 4/08, reaf-
firmed 4/13

Overcrowding Crisis in Our Nation’s Emergency 
Departments: Is Our Safety Net Unraveling?, 9/04, 
reaffirmed 5/07, 6/11

Patient- and Family-Centered Care of Children in the 
Emergency Department (Technical Report), 8/08

Patient- and Family-Centered Care and the Role of the 
Emergency Physician Providing Care to a Child in the 
Emergency Department (joint with American College 
of Emergency Physicians), 11/06, reaffirmed 6/09, 
10/11

Patient Safety in the Pediatric Emergency Care Setting, 
12/07, reaffirmed 6/11

Pediatric and Adolescent Mental Health Emergencies in 
the Emergency Medical Services System (Technical 
Report), 4/11

Pediatric Care Recommendations for Freestanding 
Urgent Care Facilities, 7/05, reaffirmed 1/09, 6/11

Pediatric Mental Health Emergencies in the Emergency 
Medical Services System (joint with American 
College of Emergency Physicians), 10/06, reaffirmed 
6/09, 4/13

Pediatric Observation Units (Clinical Report) (joint with 
Committee on Hospital Care), 6/12

The Pediatrician and Disaster Preparedness (joint with 
Committee on Medical Liability and Task Force on 
Terrorism), 2/06, reaffirmed 6/09, 9/13

Preparation for Emergencies in the Offices of Pediatri-
cians and Pediatric Primary Care Providers, 7/07, 
reaffirmed 6/11

Relief of Pain and Anxiety in Pediatric Patients in 
Emergency Medical Systems (Clinical Report) 
(joint with Section on Anesthesiology and Pain 
Medicine), 10/12

The Role of the Pediatrician in Rural Emergency Medical 
Services for Children, 10/12

Role of Pediatricians in Advocating Life Support 
Training Courses for Parents and the Public, 12/04, 
reaffirmed 5/07, 8/10, 8/13
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Role of Pediatricians in Advocating Life Support 
Training Courses for Parents and the Public 
(Technical Report), 12/04, reaffirmed 5/07, 8/10

Ventricular Fibrillation and the Use of Automated 
External Defibrillators on Children (joint with Section 
on Cardiology and Cardiac Surgery), 11/07, reaf-
firmed 6/11

COMMITTEE ON PEDIATRIC RESEARCH

Guidelines for the Ethical Conduct of Studies to Evaluate 
Drugs in Pediatric Populations (Clinical Report) (joint 
with Committee on Drugs), 3/10

Human Embryonic Stem Cell (hESC) and Human 
Embryo Research (joint with Committee on Bioethics), 
10/12

Promoting Education, Mentorship, and Support for 
Pediatric Research, 6/01, reaffirmed 1/05, 5/08, 10/11

Race/Ethnicity, Gender, Socioeconomic Status—Research 
Exploring Their Effects on Child Health: A Subject 
Review (Clinical Report), 6/00, reaffirmed 10/05, 1/09

Racial and Ethnic Disparities in the Health and 
Health Care of Children (Technical Report), 3/10, 
reaffirmed 5/13

COMMITTEE ON PEDIATRIC WORKFORCE

Enhancing Pediatric Workforce Diversity and Providing 
Culturally Effective Pediatric Care: Implications for 
Practice, Education, and Policy Making, 9/13

Financing Graduate Medical Education to Meet the 
Needs of Children and the Future Pediatrician 
Workforce, 4/08, reaffirmed 1/12

Nondiscrimination in Pediatric Health Care, 10/07, reaf-
firmed 6/11

Pediatric Primary Health Care, 11/93, reaffirmed 6/01, 
1/05, 10/07, 9/10

The Pediatrician Workforce: Current Status and Future 
Prospects (Technical Report), 7/05

Pediatrician Workforce Policy Statement, 7/13
Prevention of Sexual Harassment in the Workplace and 

Educational Settings, 10/06, reaffirmed 5/09, 1/12
Scope of Practice Issues in the Delivery of Pediatric 

Health Care, 5/13

COMMITTEE ON PRACTICE AND 
AMBULATORY MEDICINE

Eye Examination in Infants, Children, and Young 
Adults by Pediatricians (joint with Section on 
Ophthalmology, American Association of Certified 
Orthoptists, American Association for Pediatric 
Ophthalmology and Strabismus, and American 
Academy of Ophthalmology), 4/03, reaffirmed 5/07

Hearing Assessment in Infants and Children: 
Recommendations Beyond Neonatal Screening 
(Clinical Report) (joint with Section on 
Otolaryngology–Head and Neck Surgery), 9/09

Immunization Information Systems, 9/06, reaffirmed 
10/11

Immunizing Parents and Other Close Family Contacts in 
the Pediatric Office Setting (Technical Report) (joint 
with Committee on Infectious Diseases), 12/11

Increasing Immunization Coverage (joint with Council 
on Community Pediatrics), 5/10

Instrument-Based Pediatric Vision Screening Policy 
Statement (joint with Section on Ophthalmology, 
American Academy of Ophthalmology, American 
Association for Pediatric Ophthalmology and 
Strabismus, and American Association of Certified 
Orthoptists), 10/12

Prevention and Management of Positional Skull 
Deformities in Infants (Clinical Report) (joint with 
Section on Neurological Surgery), 11/11

Principles for the Development and Use of Quality 
Measures (joint with Steering Committee on Quality 
Improvement and Management), 2/08

Recommendations for Preventive Pediatric Health Care 
(joint with Bright Futures Steering Committee), 12/07, 
reaffirmed 1/11

Use of Chaperones During the Physical Examination of 
the Pediatric Patient, 4/11

COMMITTEE ON PSYCHOSOCIAL ASPECTS OF CHILD 
AND FAMILY HEALTH

The Child in Court: A Subject Review (Clinical Report), 
11/99, reaffirmed 11/02

Coparent or Second-Parent Adoption by Same-Sex 
Parents, 2/02, reaffirmed 5/09

Coparent or Second-Parent Adoption by Same-Sex 
Parents (Technical Report), 2/02, reaffirmed 5/09

Early Childhood Adversity, Toxic Stress, and the Role 
of the Pediatrician: Translating Developmental 
Science Into Lifelong Health (joint with Committee 
on Early Childhood, Adoption, and Dependent 
Care and Section on Developmental and Behavioral 
Pediatrics), 12/11

Fathers and Pediatricians: Enhancing Men’s Roles 
in the Care and Development of Their Children 
(Clinical Report), 5/04, reaffirmed 8/13

The Future of Pediatrics: Mental Health Competencies 
for Pediatric Primary Care (joint with Task Force on 
Mental Health), 6/09, reaffirmed 8/13

Guidance for Effective Discipline, 4/98, reaffirmed 3/01, 
1/05, 5/12

Health and Mental Health Needs of Children in US 
Military Families (Clinical Report) (joint with Section 
on Uniformed Services), 5/13

Helping Children and Families Deal With Divorce and 
Separation (Clinical Report), 11/02, reaffirmed 1/06

The Importance of Play in Promoting Healthy Child 
Development and Maintaining Strong Parent-Child 
Bonds (Clinical Report) (joint with Committee on 
Communications), 1/07
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The Importance of Play in Promoting Healthy Child 
Development and Maintaining Strong Parent-
Child Bond: Focus on Children in Poverty (Clinical 
Report) (joint with Council on Communications and 
Media), 12/11

Incorporating Recognition and Management of Perinatal 
and Postpartum Depression Into Pediatric Practice 
(Clinical Report), 10/10

The Lifelong Effects of Early Childhood Adversity and 
Toxic Stress (Technical Report) (joint with Committee 
on Early Childhood, Adoption, and Dependent 
Care and Section on Developmental and Behavioral 
Pediatrics), 12/11

The New Morbidity Revisited: A Renewed Commitment 
to the Psychosocial Aspects of Pediatric Care, 11/01

The Pediatrician and Childhood Bereavement, 2/00, 
 reaffirmed 1/04, 3/13

The Pediatrician’s Role in the Prevention of Missing 
Children (Clinical Report), 10/04

The Prenatal Visit (Clinical Report), 9/09
Promoting the Well-Being of Children Whose Parents 

Are Gay or Lesbian, 3/13
Promoting the Well-Being of Children Whose Parents 

Are Gay or Lesbian (Technical Report), 3/13
Psychosocial Implications of Disaster or Terrorism on 

Children: A Guide for the Pediatrician (Clinical 
Report) (joint with Task Force on Terrorism), 9/05

Psychosocial Risks of Chronic Health Conditions in 
Childhood and Adolescence (joint with Committee on 
Children With Disabilities), 12/93, reaffirmed 10/96

Sexuality Education for Children and Adolescents  
(joint with Committee on Adolescence), 8/01, 
 reaffirmed 10/04

Supporting the Family After the Death of a Child 
(Clinical Report), 11/12

COMMITTEE ON SUBSTANCE ABUSE

Alcohol Use by Youth and Adolescents: A Pediatric 
Concern, 4/10

Improving Substance Abuse Prevention, Assessment, and 
Treatment Financing for Children and Adolescents 
(joint with Committee on Child Health Financing), 
10/01

Indications for Management and Referral of Patients 
Involved in Substance Abuse, 7/00

Inhalant Abuse (Clinical Report) (joint with Committee 
on Native American Child Health), 5/07

Legalization of Marijuana: Potential Impact on Youth 
(joint with Committee on Adolescence), 6/04

Legalization of Marijuana: Potential Impact on Youth 
(Technical Report) (joint with Committee on 
Adolescence), 6/04

Marijuana: A Continuing Concern for Pediatricians, 
10/99, reaffirmed 4/03

Prenatal Substance Abuse: Short- and Long-term Effects 
on the Exposed Fetus (Technical Report) (joint with 
Committee on Fetus and Newborn), 2/13

The Role of Schools in Combating Illicit Substance Abuse 
(joint with Council on School Health), 12/07

Substance Use Screening, Brief Intervention, and Referral 
to Treatment for Pediatricians, 10/11

Testing for Drugs of Abuse in Children and Adolescents, 
8/96, reaffirmed 5/99, 5/06

Testing for Drugs of Abuse in Children and Adolescents: 
Addendum—Testing in Schools and at Home (joint 
with Council on School Health), 3/07

Tobacco, Alcohol, and Other Drugs: The Role of the 
Pediatrician in Prevention, Identification, and 
Management of Substance Abuse (Clinical Report), 
3/05, reaffirmed 3/13

Tobacco as a Substance of Abuse (Technical Report), 
10/09

Tobacco Use: A Pediatric Disease (joint with Committee 
on Environmental Health, Committee on 
Adolescence, and Committee on Native American 
Child Health), 10/09

COUNCIL ON CHILDREN WITH DISABILITIES 
(FORMERLY COMMITTEE ON CHILDREN WITH 
DISABILITIES AND SECTION ON CHILDREN 
WITH DISABILITIES)

Auditory Integration Training and Facilitated 
Communication for Autism, 8/98, reaffirmed 5/02, 
1/06, 12/09

Care Coordination in the Medical Home: Integrating 
Health and Related Systems of Care for Children 
With Special Health Care Needs, 11/05

Counseling Families Who Choose Complementary and 
Alternative Medicine for Their Child With Chronic 
Illness or Disability, 3/01, reaffirmed 1/05, 5/10 

Early Intervention, IDEA Part C Services, and the 
Medical Home: Collaboration for Best Practice and 
Best Outcomes (Clinical Report), 9/13

Guidelines for Home Care of Infants, Children, and 
Adolescents With Chronic Disease, 7/95, reaffirmed 
4/00, 1/06

Home Care of Children and Youth With Complex Health 
Care Needs and Technology Dependencies (Clinical 
Report), 4/12

Identification and Evaluation of Children With Autism 
Spectrum Disorders (Clinical Report), 11/07, reaf-
firmed 9/10

Identifying Infants and Young Children With 
Developmental Disorders in the Medical Home: 
An Algorithm for Developmental Surveillance and 
Screening (joint with Section on Developmental 
and Behavioral Pediatrics, Bright Futures Steering 
Committee, and Medical Home Initiatives for 
Children With Special Needs Project Advisory 
Committee), 7/06, reaffirmed 12/09 
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Learning Disabilities, Dyslexia, and Vision (joint with 
Section on Ophthalmology, American Academy of 
Ophthalmology, American Association for Pediatric 
Ophthalmology and Strabismus, and American 
Association of Certified Orthoptists), 7/09

Learning Disabilities, Dyslexia, and Vision (Technical 
Report) (joint with Section on Ophthalmology, 
American Academy of Ophthalmology, American 
Association for Pediatric Ophthalmology and 
Strabismus, and American Association of Certified 
Orthoptists), 3/11

Maltreatment of Children With Disabilities (Clinical 
Report) (joint with Committee on Child Abuse and 
Neglect), 5/07, reaffirmed 1/11

Management of Children With Autism Spectrum 
Disorders (Clinical Report), 11/07, reaffirmed 9/10

Oral Health Care for Children With Developmental 
Disabilities (Clinical Report) (joint with Section on 
Oral Health), 2/13

Parent-Provider-Community Partnerships: Optimizing 
Outcomes for Children With Disabilities (Clinical 
Report), 9/11

The Pediatrician’s Role in Development and 
Implementation of an Individual Education Plan (IEP) 
and/or an Individual Family Service Plan (IFSP), 
7/99, reaffirmed 11/02, 1/06

Prescribing Assistive-Technology Systems: Focus on 
Children With Impaired Communication (Clinical 
Report), 6/08, reaffirmed 1/12

Prescribing Therapy Services for Children With Motor 
Disabilities (Clinical Report), 6/04, reaffirmed 5/07, 
5/11

Promoting the Participation of Children With Disabilities 
in Sports, Recreation, and Physical Activities (Clinical 
Report), 5/08, reaffirmed 1/12

Providing a Primary Care Medical Home for Children 
and Youth With Cerebral Palsy (Clinical Report), 
10/11

Providing a Primary Care Medical Home for Children 
and Youth With Spina Bifida (Clinical Report), 11/11

Provision of Educationally Related Services for Children 
and Adolescents With Chronic Diseases and 
Disabling Conditions, 6/07

Psychosocial Risks of Chronic Health Conditions in 
Childhood and Adolescence (joint with Committee 
on Psychosocial Aspects of Child and Family Health), 
12/93, reaffirmed 10/96

Role of the Medical Home in Family-Centered Early 
Intervention Services, 11/07

Sensory Integration Therapies for Children With 
Developmental and Behavioral Disorders (joint with 
Section on Complementary and Integrative Medicine), 
5/12

Sexuality of Children and Adolescents With 
Developmental Disabilities (Clinical Report), 7/06, 
reaffirmed 12/09, 7/13

Supplemental Security Income (SSI) for Children and 
Youth With Disabilities, 11/09

The Treatment of Neurologically Impaired Children 
Using Patterning, 11/99, reaffirmed 11/02, 1/06, 8/10

COUNCIL ON CLINICAL INFORMATION TECHNOLOGY 
(FORMERLY STEERING COMMITTEE ON CLINICAL 
INFORMATION TECHNOLOGY, SECTION ON 
COMPUTERS AND OTHER TECHNOLOGIES, AND 
TASK FORCE ON MEDICAL INFORMATICS)

Electronic Prescribing in Pediatrics: Toward Safer and 
More Effective Medication Management, 3/13

Electronic Prescribing in Pediatrics: Toward Safer and 
More Effective Medication Management (Technical 
Report), 3/13

Electronic Prescribing Systems in Pediatrics: The 
Rationale and Functionality Requirements, 6/07

Electronic Prescribing Systems in Pediatrics: The 
Rationale and Functionality Requirements 
(Technical Report), 6/07

E-mail Communication Between Pediatricians and Their 
Patients (Clinical Report), 7/04, reaffirmed 2/08

Emergency Information Forms and Emergency 
Preparedness for Children With Special Health 
Care Needs (joint with Committee on Pediatric 
Emergency Medicine and American College 
of Emergency Physicians Pediatric Emergency 
Medicine Committee), 3/10

Health Information Technology and the Medical 
Home, 4/11

Pediatric Aspects of Inpatient Health Information 
Technology Systems (Technical Report), 12/08

Special Requirements of Electronic Health Record 
Systems in Pediatrics (Clinical Report), 3/07, 
 reaffirmed 5/12

Standards for Health Information Technology to Ensure 
Adolescent Privacy (joint with Committee on 
Adolescence), 10/12

Using Personal Health Records to Improve the Quality 
of Health Care for Children, 6/09

COUNCIL ON COMMUNICATIONS AND MEDIA 
(FORMERLY COMMITTEE ON COMMUNICATIONS 
AND COMMITTEE ON PUBLIC EDUCATION)

Children, Adolescents, and Advertising, 12/06, 
 reaffirmed 3/10 

Children, Adolescents, and the Media, 10/13
Children, Adolescents, Obesity, and the Media, 7/11
Children, Adolescents, Substance Abuse, and the 

Media, 9/10
Children, Adolescents, and Television, 2/01
Impact of Music, Music Lyrics, and Music Videos on 

Children and Youth, 10/09
The Impact of Social Media on Children, Adolescents, 

and Families (Clinical Report), 3/11
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The Importance of Play in Promoting Healthy Child 
Development and Maintaining Strong Parent-Child 
Bonds (Clinical Report) (joint with Committee 
on Psychosocial Aspects of Child and Family 
Health), 1/07

The Importance of Play in Promoting Healthy Child 
Development and Maintaining Strong Parent-Child 
Bond: Focus on Children in Poverty (Clinical Report) 
(joint with Committee on Psychosocial Aspects of 
Child and Family Health), 12/11

Media Education, 9/10
Media Use by Children Younger Than 2 Years, 10/11
Media Violence, 10/09
Sexuality, Contraception, and the Media, 8/10

COUNCIL ON COMMUNITY PEDIATRICS (FORMERLY 
COMMITTEE ON COMMUNITY HEALTH SERVICES)

Child Fatality Review (joint with Committee on Child 
Abuse and Neglect and Committee on Injury, 
Violence, and Poison Prevention), 8/10

Community Pediatrics: Navigating the Intersection of 
Medicine, Public Health, and Social Determinants of 
Children’s Health, 2/13

Ethical Considerations in Research With Socially 
Identifiable Populations (joint with Committee on 
Native American Child Health), 1/04, reaffirmed 
10/07, 1/13

Health Equity and Children’s Rights (joint with 
Committee on Native American Child Health), 3/10, 
reaffirmed 10/13

Increasing Immunization Coverage (joint with 
Committee on Practice and Ambulatory Medicine), 
5/10

The Pediatrician’s Role in Community Pediatrics, 4/05, 
reaffirmed 1/10

Prevention of Agricultural Injuries Among Children and 
Adolescents (joint with Committee on Injury and 
Poison Prevention), 10/01, reaffirmed 1/07, 11/11

Providing Care for Children and Adolescents Facing 
Homelessness and Housing Insecurity, 5/13

Providing Care for Immigrant, Migrant, and Border 
Children, 5/13

The Role of Preschool Home-Visiting Programs in 
Improving Children’s Developmental and Health 
Outcomes, 1/09

COUNCIL ON EARLY CHILDHOOD (FORMERLY 
COMMITTEE ON EARLY CHILDHOOD, ADOPTION, 
AND DEPENDENT CARE AND COMMITTEE ON 
EARLY CHILDHOOD)

Care of Adolescent Parents and Their Children (Clinical 
Report) (joint with Committee on Adolescence), 11/12

Comprehensive Health Evaluation of the Newly 
Adopted Child (Clinical Report), 12/11

Early Childhood Adversity, Toxic Stress, and the Role 
of the Pediatrician: Translating Developmental 
Science Into Lifelong Health (joint with Committee 
on Psychosocial Aspects of Child and Family Health 
and Section on Developmental and Behavioral 
Pediatrics), 12/11

Families and Adoption: The Pediatrician’s Role in 
Supporting Communication (Clinical Report), 12/03

Health Care of Youth Aging Out of Foster Care (joint 
with Council on Foster Care, Adoption, and Kinship 
Care), 11/12

The Inappropriate Use of School “Readiness” Tests (joint 
with Committee on School Health), 3/95, reaffirmed 
4/98, 1/04, 4/10

The Lifelong Effects of Early Childhood Adversity and 
Toxic Stress (Technical Report) (joint with Committee 
on Psychosocial Aspects of Child and Family Health 
and Section on Developmental and Behavioral 
Pediatrics), 12/11

Parental Leave for Residents and Pediatric Training 
Programs (joint with Section on Medical Students, 
Residents, and Fellowship Trainees), 1/13

The Pediatrician’s Role in Family Support and Family 
Support Programs, 11/11

The Pediatrician’s Role in Supporting Adoptive Families 
(Clinical Report) (joint with Council on Foster Care, 
Adoption, and Kinship Care), 9/12

Quality Early Education and Child Care From Birth to 
Kindergarten, 1/05, reaffirmed 12/09

School Readiness (Technical Report) (joint with Council 
on School Health), 4/08, reaffirmed 9/13

Selecting Appropriate Toys for Young Children: The 
Pediatrician’s Role (Clinical Report), 4/03, reaffirmed 
10/06, 5/11

COUNCIL ON ENVIRONMENTAL HEALTH (FORMERLY 
COMMITTEE ON ENVIRONMENTAL HEALTH)

Ambient Air Pollution: Health Hazards to Children, 
12/04, reaffirmed 4/09

The Built Environment: Designing Communities to 
Promote Physical Activity in Children, 5/09, reaf-
firmed 1/13

Chemical-Biological Terrorism and Its Impact on 
Children (joint with Committee on Infectious 
Diseases), 9/06, reaffirmed 1/11

Chemical-Management Policy: Prioritizing Children’s 
Health, 4/11

Drinking Water From Private Wells and Risks to 
Children (joint with Committee on Infectious 
Diseases), 5/09, reaffirmed 1/13

Drinking Water From Private Wells and Risks to 
Children (Technical Report) (joint with Committee 
on Infectious Diseases), 5/09, reaffirmed 1/13

Global Climate Change and Children’s Health, 11/07, 
reaffirmed 5/12
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Global Climate Change and Children’s Health (Technical 
Report), 11/07, reaffirmed 5/12

Infant Methemoglobinemia: The Role of Dietary Nitrate 
in Food and Water (Clinical Report) (joint with 
Committee on Nutrition), 9/05, reaffirmed 4/09

Nontherapeutic Use of Antimicrobial Agents in Animal 
Agriculture: Implications for Pediatrics (Technical 
Report) (joint with Committee on Infectious Diseases), 
9/04, reaffirmed 10/08, 4/13

Organic Foods: Health and Environmental Advantages 
and Disadvantages (Clinical Report) (joint with 
Committee on Nutrition), 10/12

Pesticide Exposure in Children, 11/12
Pesticide Exposure in Children (Technical Report), 11/12
Radiation Disasters and Children, 6/03, reaffirmed 1/07
Secondhand and Prenatal Tobacco Smoke Exposure 

(Technical Report) (joint with Committee on 
Native American Child Health and Committee 
on Adolescence), 10/09

Spectrum of Noninfectious Health Effects From Molds, 
12/06, reaffirmed 1/11

Spectrum of Noninfectious Health Effects From Molds 
(Technical Report), 12/06, reaffirmed 1/11

Tobacco Use: A Pediatric Disease (joint with Committee 
on Substance Abuse, Committee on Adolescence, and 
Committee on Native American Child Health), 10/09

Ultraviolet Radiation: A Hazard to Children and 
Adolescents (joint with Section on Dermatology), 
2/11

Ultraviolet Radiation: A Hazard to Children and 
Adolescents (Technical Report) (joint with Section 
on Dermatology), 3/11

COUNCIL ON FOSTER CARE, ADOPTION, AND KIN-
SHIP CARE (FORMALLY SECTION ON ADOPTION AND 
FOSTER CARE, TASK FORCE ON FOSTER CARE, AND 
COMMITTEE ON EARLY CHILDHOOD, ADOPTION, 
AND DEPENDENT CARE) 

Families and Adoption: The Pediatrician’s Role in 
Supporting Communication (Clinical Report), 12/03

Health Care of Youth Aging Out of Foster Care (joint 
with Committee on Early Childhood), 11/12

The Inappropriate Use of School “Readiness” Tests (joint 
with Committee on School Health), 3/95, reaffirmed 
4/98, 1/04, 4/10

The Pediatrician’s Role in Family Support and Family 
Support Programs, 11/11

The Pediatrician’s Role in Supporting Adoptive Families 
(Clinical Report) (joint with Committee on Early 
Childhood), 9/12

Quality Early Education and Child Care From Birth to 
Kindergarten, 1/05, reaffirmed 12/09

School Readiness (Technical Report) (joint with Council 
on School Health), 4/08, reaffirmed 9/13

Selecting Appropriate Toys for Young Children: The 
Pediatrician’s Role (Clinical Report), 4/03, reaffirmed 
10/06, 5/11

Understanding the Behavioral and Emotional 
Consequences of Child Abuse (Clinical Report) 
(joint with Committee on Child Abuse and Neglect, 
American Academy of Child and Adolescent 
Psychiatry, and National Center for Child Traumatic 
Stress), 9/08

COUNCIL ON INJURY, VIOLENCE, AND POISON 
 PREVENTION (FORMALLY COMMITTEE ON INJURY, 
VIOLENCE, AND POISON PREVENTION)

All-Terrain Vehicle Injury Prevention: Two-, Three-, 
and Four-Wheeled Unlicensed Motor Vehicles, 6/00, 
 reaffirmed 5/04, 1/07

Bicycle Helmets, 10/01, reaffirmed 1/05, 2/08, 11/11
Child Fatality Review (joint with Committee on Child 

Abuse and Neglect and Council on Community 
Pediatrics), 8/10

Child Passenger Safety, 3/11
Child Passenger Safety (Technical Report), 3/11
Children in Pickup Trucks, 10/00, reaffirmed 5/04, 1/07
Falls From Heights: Windows, Roofs, and Balconies, 

5/01, reaffirmed 10/04, 5/07, 6/10
Firearm-Related Injuries Affecting the Pediatric 

Population, 10/12
Fireworks-Related Injuries to Children, 7/01, reaffirmed 

1/05, 2/08, 10/11
The Hospital Record of the Injured Child and the Need 

for External Cause-of-Injury Codes, 2/99, reaffirmed 
5/02, 5/05, 10/08

Injuries Associated With Infant Walkers, 9/01, reaffirmed 
1/05, 2/08, 10/11

Injury Risk of Nonpowder Guns (Technical Report), 
11/04, reaffirmed 2/08, 10/11

In-line Skating Injuries in Children and Adolescents 
(joint with Committee on Sports Medicine and 
Fitness), 4/98, reaffirmed 1/02, 1/06, 1/09, 11/11

Intimate Partner Violence: The Role of the Pediatrician 
(Clinical Report) (joint with Committee on Child 
Abuse and Neglect), 4/10

Lawn Mower-Related Injuries to Children, 6/01, reaf-
firmed 10/04, 5/07, 6/10

Lawn Mower-Related Injuries to Children (Technical 
Report), 6/01, reaffirmed 10/04, 5/07, 6/10

Office-Based Counseling for Unintentional Injury 
Prevention (Clinical Report), 1/07

Pedestrian Safety, 7/09, reaffirmed 8/13
Personal Watercraft Use by Children and Adolescents, 

2/00, reaffirmed 5/04, 1/07, 6/10
Prevention of Agricultural Injuries Among Children and 

Adolescents (joint with Committee on Community 
Health Services), 10/01, reaffirmed 1/07, 11/11

Prevention of Choking Among Children, 2/10
Prevention of Drowning, 5/10
Prevention of Drowning (Technical Report), 5/10
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The Prevention of Unintentional Injury Among American 
Indian and Alaska Native Children: A Subject Review 
(Clinical Report) (joint with Committee on Native 
American Child Health), 12/99, reaffirmed 12/02, 
1/06, 1/09

Reducing the Number of Deaths and Injuries From 
Residential Fires, 6/00

Restraint Use on Aircraft, 11/01, reaffirmed 5/05, 10/08
Role of the Pediatrician in Youth Violence Prevention, 

6/09
Safe Transportation of Newborns at Hospital Discharge, 

10/99, reaffirmed 1/03, 1/06, 10/08
Safe Transportation of Preterm and Low Birth Weight 

Infants at Hospital Discharge (Clinical Report) (joint 
with Committee on Fetus and Newborn), 4/09, reaf-
firmed 8/13

School Bus Transportation of Children With Special 
Health Care Needs, 8/01, reaffirmed 1/05, 2/08

School Transportation Safety (joint with Council on 
School Health), 7/07, reaffirmed 10/11

Shopping Cart–Related Injuries to Children, 8/06, reaf-
firmed 4/09, 8/13

Shopping Cart–Related Injuries to Children (Technical 
Report), 8/06, reaffirmed 4/09, 8/13

Skateboard and Scooter Injuries, 3/02, reaffirmed 5/05, 
10/08

Snowmobiling Hazards, 11/00, reaffirmed 5/04, 1/07, 
6/10

Swimming Programs for Infants and Toddlers (joint with 
Committee on Sports Medicine and Fitness), 4/00, 
reaffirmed 5/04

The Teen Driver (joint with Committee on Adolescence), 
12/06, reaffirmed 6/10

Transporting Children With Special Health Care Needs, 
10/99, reaffirmed 1/03, 1/06, 3/13

COUNCIL ON SCHOOL HEALTH (FORMERLY 
COMMITTEE ON SCHOOL HEALTH AND SECTION 
ON SCHOOL HEALTH)

Active Healthy Living: Prevention of Childhood Obesity 
Through Increased Physical Activity (joint with 
Council on Sports Medicine and Fitness), 5/06, reaf-
firmed 5/09, 8/12

Climatic Heat Stress and Exercising Children and 
Adolescents (joint with Council on Sports Medicine 
and Fitness), 8/11

Corporal Punishment in Schools, 8/00, reaffirmed 6/03, 
5/06, 2/12

Creating Healthy Camp Experiences, 3/11
The Crucial Role of Recess in School, 12/12
Disaster Planning for Schools, 10/08, reaffirmed 9/11
Guidance for the Administration of Medication in School, 

9/09, reaffirmed 2/13
Head Lice (Clinical Report) (joint with Committee on 

Infectious Diseases), 7/10

Home, Hospital, and Other Non–School-based 
Instruction for Children and Adolescents Who Are 
Medically Unable to Attend School, 11/00, reaffirmed 
6/03, 5/06

Honoring Do-Not-Attempt-Resuscitation Requests in 
Schools (joint with Committee on Bioethics), 4/10, 
reaffirmed 7/13

The Inappropriate Use of School “Readiness” Tests (joint 
with Committee on Early Childhood, Adoption, and 
Dependent Care), 3/95, reaffirmed 4/98, 1/04, 4/10

Medical Emergencies Occurring at School, 10/08, reaf-
firmed 9/11

Organized Sports for Children and Preadolescents (joint 
with Committee on Sports Medicine and Fitness), 
6/01, reaffirmed 1/05, 6/11 

Out-of-School Suspension and Expulsion, 2/13
Preventing and Treating Homesickness (Clinical Report), 

1/07, reaffirmed 5/12
Returning to Learning Following a Concussion (Clinical 

Report) (joint with Council on Sports Medicine and 
Fitness), 10/13

Role of the School Nurse in Providing School Health 
Services, 5/08

Role of the School Physician, 12/12
The Role of Schools in Combating Illicit Substance Abuse 

(joint with Committee on Substance Abuse), 12/07
School-Based Health Centers and Pediatric Practice, 1/12
School Health Assessments, 4/00, reaffirmed 6/03, 5/06, 

10/11
School Health Centers and Other Integrated School 

Health Services, 1/01
School Readiness (Technical Report) (joint with 

Committee on Early Childhood, Adoption, and 
Dependent Care), 4/08, reaffirmed 9/13

School Transportation Safety (joint with Committee on 
Injury, Violence, and Poison Prevention), 7/07, reaf-
firmed 10/11

School-Based Mental Health Services, 6/04, reaffirmed 
5/09

Soft Drinks in Schools, 1/04, reaffirmed 1/09
Testing for Drugs of Abuse in Children and Adolescents: 

Addendum—Testing in Schools and at Home (joint 
with Committee on Substance Abuse), 3/07

COUNCIL ON SPORTS MEDICINE AND FITNESS 
(FORMERLY COMMITTEE ON SPORTS MEDICINE 
AND FITNESS AND SECTION ON SPORTS MEDICINE 
AND FITNESS)

Active Healthy Living: Prevention of Childhood 
Obesity Through Increased Physical Activity (joint 
with Council on School Health), 5/06, reaffirmed 
5/09, 8/12

Athletic Participation by Children and Adolescents Who 
Have Systemic Hypertension, 5/10, reaffirmed 5/13

Baseball and Softball, 2/12
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Boxing Participation by Children and Adolescents (joint 
with Canadian Paediatric Society), 8/11

Cheerleading Injuries: Epidemiology and 
Recommendations for Prevention, 10/12

Climatic Heat Stress and Exercising Children and 
Adolescents (joint with Council on School 
Health), 8/11 

Human Immunodeficiency Virus and Other Blood-borne 
Viral Pathogens in the Athletic Setting, 12/99, reaf-
firmed 1/05, 1/09, 11/11

Injuries in Youth Soccer (Clinical Report), 1/10, reaf-
firmed 5/13

In-line Skating Injuries in Children and Adolescents (joint 
with Committee on Injury and Poison Prevention), 
4/98, reaffirmed 1/02, 1/06, 1/09, 11/11

Intensive Training and Sports Specialization in Young 
Athletes, 7/00, reaffirmed 11/04, 1/06, 5/09

Knee Brace Use in the Young Athlete (Technical Report), 
8/01, reaffirmed 1/07, 4/10, 5/13

Medical Concerns in the Female Athlete, 9/00, reaffirmed 
5/05, 5/08

Medical Conditions Affecting Sports Participation 
(Clinical Report), 4/08, reaffirmed 5/11

Organized Sports for Children and Preadolescents (joint 
with Committee on School Health), 6/01, reaffirmed 
1/05, 6/11

Overuse Injuries, Overtraining, and Burnout in Child 
and Adolescent Athletes (Clinical Report), 6/07, reaf-
firmed 3/11

Promotion of Healthy Weight-Control Practices in Young 
Athletes, 12/05

Protective Eyewear for Young Athletes (joint with 
American Academy of Ophthalmology), 3/04, reaf-
firmed 2/08, 6/11

Returning to Learning Following a Concussion (Clinical 
Report) (joint with Council on School Health), 10/13

Safety in Youth Ice Hockey: The Effects of Body 
Checking, 3/00, reaffirmed 1/06, 5/09

Sport-Related Concussion in Children and Adolescents 
(Clinical Report), 8/10

Sports Drinks and Energy Drinks for Children and 
Adolescents: Are They Appropriate? (Clinical Report) 
(joint with Committee on Nutrition), 5/11

Strength Training by Children and Adolescents, 4/08, 
reaffirmed 6/11

Swimming Programs for Infants and Toddlers (joint with 
Committee on Injury and Poison Prevention), 4/00, 
reaffirmed 5/04

Trampoline Safety in Childhood and Adolescence, 9/12
Use of Performance-Enhancing Substances, 4/05, reaf-

firmed 5/08

JOINT COMMITTEE ON INFANT HEARING

Supplement to the JCIH 2007 Position Statement: 
Principles and Guidelines for Early Intervention 
After Confirmation That a Child Is Deaf or Hard of 
Hearing, 3/13

Year 2007 Position Statement: Principles and Guidelines 
for Early Hearing Detection and Intervention 
Programs, 10/07

MEDICAL HOME INITIATIVES FOR CHILDREN WITH 
SPECIAL NEEDS PROJECT ADVISORY COMMITTEE

Identifying Infants and Young Children With 
Developmental Disorders in the Medical Home: 
An Algorithm for Developmental Surveillance and 
Screening (joint with Council on Children With 
Disabilities, Section on Developmental and Behavioral 
Pediatrics, and Bright Futures Steering Committee), 
7/06, reaffirmed 12/09 

The Medical Home, 7/02, reaffirmed 5/08

NEUROMOTOR SCREENING EXPERT PANEL

Motor Delays: Early Identification and Evaluation 
(Clinical Report), 5/13

NEWBORN SCREENING AUTHORING COMMITTEE

Newborn Screening Expands: Recommendations for 
Pediatricians and Medical Homes—Implications for 
the System (Clinical Report), 1/08

RETAIL-BASED CLINIC POLICY WORK GROUP

AAP Principles Concerning Retail-Based Clinics, 12/06, 
reaffirmed 1/11

SECTION ON ALLERGY AND IMMUNOLOGY

Allergy Testing in Childhood: Using Allergen-Specific 
IgE Tests (Clinical Report), 12/11

Effects of Early Nutritional Interventions on the Develop-
ment of Atopic Disease in Infants and Children: The 
Role of Maternal Dietary Restriction, Breastfeeding, 
Timing of Introduction of Complementary Foods, and 
Hydrolyzed Formulas (Clinical Report) (joint with 
Committee on Nutrition), 1/08

Management of Food Allergy in the School Setting 
(Clinical Report), 11/10

Self-injectable Epinephrine for First-Aid Management of 
Anaphylaxis (Clinical Report), 3/07

SECTION ON ANESTHESIOLOGY AND PAIN MEDICINE

Premedication for Nonemergency Endotracheal 
Intubation in the Neonate (Clinical Report) (joint 
with Committee on Fetus and Newborn), 2/10, 
 reaffirmed 8/13

Recognition and Management of Iatrogenically 
Induced Opioid Dependence and Withdrawal in 
Children (Clinical Report) (joint with Committee 
on Drugs), 12/13
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Relief of Pain and Anxiety in Pediatric Patients in 
Emergency Medical Systems (Clinical Report) (joint 
with Committee on Pediatric Emergency Medicine), 
10/12

SECTION ON BREASTFEEDING

Breastfeeding and the Use of Human Milk, 2/12
WIC Program, 11/01

SECTION ON CARDIOLOGY AND CARDIAC SURGERY

ACCF/AHA/AAP Recommendations for Training in 
Pediatric Cardiology (joint with American College 
of Cardiology Foundation and American Heart 
Association), 12/05, reaffirmed 1/09

Cardiovascular Health Supervision for Individuals 
Affected by Duchenne or Becker Muscular Dystrophy 
(Clinical Report), 12/05, reaffirmed 1/09

Cardiovascular Monitoring and Stimulant Drugs for 
Attention-Deficit/Hyperactivity Disorder (joint with 
Black Box Working Group), 8/08

Echocardiography in Infants and Children, 6/97, reaf-
firmed 3/03, 3/07

Endorsement of Health and Human Services 
Recommendation for Pulse Oximetry Screening for 
Critical Congenital Heart Disease, 12/11

Guidelines for Pediatric Cardiovascular Centers, 3/02, 
reaffirmed 10/07

Pediatric Sudden Cardiac Arrest, 3/12
Role of Pulse Oximetry in Examining Newborns for 

Congenital Heart Disease: A Scientific Statement 
from the AHA and AAP (joint with Committee on 
Fetus and Newborn and American Heart Association 
Congenital Heart Defects Committee of the Council 
on Cardiovascular Disease in the Young, Council 
on Cardiovascular Nursing, and Interdisciplinary 
Council on Quality of Care and Outcomes 
Research), 8/09

Ventricular Fibrillation and the Use of Automated 
External Defibrillators on Children (joint with 
Committee on Pediatric Emergency Medicine), 
11/07, reaffirmed 6/11

SECTION ON CLINICAL PHARMACOLOGY  
AND THERAPEUTICS

Fever and Antipyretic Use in Children (Clinical Report) 
(joint with Committee on Drugs), 2/11

SECTION ON COMPLEMENTARY AND INTEGRATIVE 
MEDICINE (FORMERLY PROVISIONAL SECTION ON 
COMPLEMENTARY, HOLISTIC, AND INTEGRATIVE 
MEDICINE)

Sensory Integration Therapies for Children With 
Developmental and Behavioral Disorders (joint with 
Council on Children With Disabilities), 5/12

The Use of Complementary and Alternative Medicine in 
Pediatrics (Clinical Report) (joint with Task Force on 
Complementary and Alternative Medicine), 12/08, 
reaffirmed 10/12, 1/13

SECTION ON CRITICAL CARE

Admission and Discharge Guidelines for the Pediatric 
Patient Requiring Intermediate Care (Clinical 
Report) (joint with Committee on Hospital Care and 
Society of Critical Care Medicine), 5/04, reaffirmed 
2/08, 1/13

Guidelines for the Determination of Brain Death in 
Infants and Children: An Update of the 1987 Task 
Force Recommendations (Clinical Report) (joint 
with Section on Neurology, Society of Critical Care 
Medicine, and Child Neurology Society), 8/11

Guidelines for Developing Admission and Discharge 
Policies for the Pediatric Intensive Care Unit (joint 
with Committee on Hospital Care and Society of 
Critical Care Medicine), 4/99, reaffirmed 5/05, 
2/08, 1/13

Management of Pediatric Trauma (joint with Section on 
Orthopaedics, Committee on Pediatric Emergency 
Medicine, Section on Surgery, Section on Transport 
Medicine, and Pediatric Orthopaedic Society of North 
America), 4/08, reaffirmed 4/13

Pediatric Organ Donation and Transplantation (joint 
with Committee on Hospital Care and Section on 
Surgery), 3/10

SECTION ON DERMATOLOGY

Ultraviolet Radiation: A Hazard to Children and 
Adolescents (joint with Council on Environmental 
Health), 2/11

Ultraviolet Radiation: A Hazard to Children and 
Adolescents (Technical Report) (joint with Council 
on Environmental Health), 3/11

SECTION ON DEVELOPMENTAL AND 
BEHAVIORAL PEDIATRICS

Early Childhood Adversity, Toxic Stress, and the Role 
of the Pediatrician: Translating Developmental 
Science Into Lifelong Health (joint with Committee 
on Psychosocial Aspects of Child and Family Health 
and Committee on Early Childhood, Adoption, and 
Dependent Care), 12/11

Identifying Infants and Young Children With 
Developmental Disorders in the Medical Home: 
An Algorithm for Developmental Surveillance and 
Screening (joint with Council on Children With 
Disabilities, Bright Futures Steering Committee, and 
Medical Home Initiatives for Children With Special 
Needs Project Advisory Committee), 7/06, reaf-
firmed 12/09 

The Lifelong Effects of Early Childhood Adversity and 
Toxic Stress (Technical Report) (joint with Committee 
on Psychosocial Aspects of Child and Family Health 
and Committee on Early Childhood, Adoption, and 
Dependent Care), 12/11
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SECTION ON ENDOCRINOLOGY

Bone Densitometry in Children and Adolescents 
(Clinical Report), 12/10

Congenital Adrenal Hyperplasia (Technical Report) 
(joint with Committee on Genetics), 12/00, reaf-
firmed 10/04

Prevention and Treatment of Type 2 Diabetes Mellitus in 
Children, With Special Emphasis on American Indian 
and Alaska Native Children (Clinical Report) (joint 
with Committee on Native American Child Health), 
10/03, reaffirmed 10/08

Screening for Retinopathy in the Pediatric Patient With 
Type 1 Diabetes Mellitus (Clinical Report) (joint with 
Section on Ophthalmology and American Association 
for Pediatric Ophthalmology and Strabismus), 7/05, 
reaffirmed 1/09

Update of Newborn Screening and Therapy for 
Congenital Hypothyroidism (Clinical Report) (joint 
with Committee on Genetics, American Thyroid 
Association, and Lawson Wilkins Pediatric Endocrine 
Society), 6/06, reaffirmed 12/11

SECTION ON GASTROENTEROLOGY, HEPATOLOGY, 
AND NUTRITION

Gastroesophageal Reflux: Management Guidance for the 
Pediatrician (Clinical Report), 4/13

Probiotics and Prebiotics in Pediatrics (Clinical Report) 
(joint with Committee on Nutrition), 11/10

SECTION ON HEMATOLOGY/ONCOLOGY

Evaluating for Suspected Child Abuse: Conditions That 
Predispose to Bleeding (Technical Report) (joint with 
Committee on Child Abuse and Neglect), 3/13

Evaluation for Bleeding Disorders in Suspected Child 
Abuse (Clinical Report) (joint with Committee on 
Child Abuse and Neglect), 3/13

Guidelines for Pediatric Cancer Centers, 6/04, reaffirmed 
10/08

Health Supervision for Children With Sickle Cell Disease 
(joint with Committee on Genetics), 3/02, reaffirmed 
1/06, 1/11

Long-term Follow-up Care for Pediatric Cancer Survivors 
(Clinical Report) (joint with Children’s Oncology 
Group), 3/09, reaffirmed 4/13

Preservation of Fertility in Pediatric and Adolescent 
Patients With Cancer (Technical Report) (joint with 
Committee on Bioethics and Section on Surgery), 
5/08, reaffirmed 2/12

SECTION ON HOME CARE

Financing of Pediatric Home Health Care (joint with 
Committee on Child Health Financing), 8/06

SECTION ON HOSPICE AND PALLIATIVE MEDICINE

Pediatric Palliative Care and Hospice Care 
Commitments, Guidelines, and Recommendations 
(joint with Committee on Hospital Care), 10/13

SECTION ON HOSPITAL MEDICINE

Guiding Principles for Pediatric Hospital Medicine 
Programs, 9/13

Medical Staff Appointment and Delineation of Pediatric 
Privileges in Hospitals (Clinical Report) (joint with 
Committee on Hospital Care), 3/12

Physicians’ Roles in Coordinating Care of Hospitalized 
Children (Clinical Report) (joint with Committee on 
Hospital Care), 9/10

SECTION ON INTERNATIONAL CHILD HEALTH

Increasing Antiretroviral Drug Access for Children With 
HIV Infection (joint with Committee on Pediatric 
AIDS), 4/07, reaffirmed 4/10

SECTION ON MEDICAL STUDENTS, RESIDENTS, AND 
FELLOWSHIP TRAINEES

Parental Leave for Residents and Pediatric Training 
Programs (joint with Committee on Early 
Childhood), 1/13

SECTION ON NEUROLOGICAL SURGERY

Prevention and Management of Positional Skull 
Deformities in Infants (Clinical Report) (joint with 
Committee on Practice and Ambulatory Medicine), 
11/11

SECTION ON NEUROLOGY

Guidelines for the Determination of Brain Death in 
Infants and Children: An Update of the 1987 Task 
Force Recommendations (Clinical Report) (joint with 
Section on Critical Care, Society of Critical Care 
Medicine, and Child Neurology Society), 8/11

SECTION ON OPHTHALMOLOGY

The Eye Examination in the Evaluation of Child Abuse 
(Clinical Report) (joint with Committee on Child 
Abuse and Neglect), 7/10

Eye Examination in Infants, Children, and Young Adults 
by Pediatricians (joint with Committee on Practice 
and Ambulatory Medicine, American Association 
of Certified Orthoptists, American Association 
for Pediatric Ophthalmology and Strabismus, and 
American Academy of Ophthalmology), 4/03, reaf-
firmed 5/07

Instrument-Based Pediatric Vision Screening Policy 
Statement (joint with Committee on Practice and 
Ambulatory Medicine, American Academy of 
Ophthalmology, American Association for Pediatric 
Ophthalmology and Strabismus, and American 
Association of Certified Orthoptists), 10/12

Learning Disabilities, Dyslexia, and Vision (joint with 
Council on Children With Disabilities, American 
Academy of Ophthalmology, American Association 
for Pediatric Ophthalmology and Strabismus, and 
American Association of Certified Orthoptists), 7/09



PEDIATRIC CLINICAL PRACTICE GUIDELINES & POLICIES 1123

Learning Disabilities, Dyslexia, and Vision (Technical 
Report) (joint with Council on Children With 
Disabilities, American Academy of Ophthalmology, 
American Association for Pediatric Ophthalmology 
and Strabismus, and American Association of 
Certified Orthoptists), 3/11

Ophthalmologic Examinations in Children With Juvenile 
Rheumatoid Arthritis (Clinical Report) (joint with 
Section on Rheumatology), 5/06

Red Reflex Examination in Neonates, Infants, and 
Children (joint with American Association for 
Pediatric Ophthalmology and Strabismus, American 
Academy of Ophthalmology, and American 
Association of Certified Orthoptists), 12/08

Screening Examination of Premature Infants for 
Retinopathy of Prematurity (joint with American 
Academy of Ophthalmology, American Association 
for Pediatric Ophthalmology and Strabismus, and 
American Association of Certified Orthoptists), 12/12

Screening for Retinopathy in the Pediatric Patient With 
Type 1 Diabetes Mellitus (Clinical Report) (joint with 
Section on Endocrinology and American Association 
for Pediatric Ophthalmology and Strabismus), 7/05, 
reaffirmed 1/09

SECTION ON ORAL HEALTH (FORMERLY SECTION ON 
PEDIATRIC DENTISTRY AND SECTION ON PEDIATRIC 
DENTISTRY AND ORAL HEALTH) 

Oral Health Care for Children With Developmental 
Disabilities (Clinical Report) (joint with Council on 
Children With Disabilities), 2/13

Oral Health Risk Assessment Timing and Establishment 
of the Dental Home, 5/03, reaffirmed 5/09

Preventive Oral Health Intervention for Pediatricians, 
12/08

SECTION ON ORTHOPAEDICS

Management of Pediatric Trauma (joint with Committee 
on Pediatric Emergency Medicine, Section on Critical 
Care, Section on Surgery, Section on Transport 
Medicine, and Pediatric Orthopaedic Society of North 
America), 4/08, reaffirmed 4/13

SECTION ON OTOLARYNGOLOGY—HEAD & 
NECK SURGERY

Cochlear Implants in Children: Surgical Site Infections 
and Prevention and Treatment of Acute Otitis Media 
and Meningitis (joint with Committee on Infectious 
Diseases), 7/10

Follow-up Management of Children With 
Tympanostomy Tubes, 2/02

Hearing Assessment in Infants and Children: 
Recommendations Beyond Neonatal Screening 
(Clinical Report) (joint with Committee on Practice 
and Ambulatory Medicine), 9/09

SECTION ON RADIOLOGY

Diagnostic Imaging of Child Abuse, 4/09
Radiation Risk to Children From Computed Tomography 

(Clinical Report), 9/07

SECTION ON RHEUMATOLOGY

Ophthalmologic Examinations in Children With Juvenile 
Rheumatoid Arthritis (Clinical Report) (joint with 
Section on Ophthalmology), 5/06

SECTION ON SURGERY

Assessment and Management of Inguinal Hernia in 
Infants (Clinical Report) (joint with Committee on 
Fetus and Newborn), 9/12

Do-Not-Resuscitate Orders for Pediatric Patients Who 
Require Anesthesia and Surgery (Clinical Report) 
(joint with Section on Anesthesia and Pain Medicine 
and Committee on Bioethics), 12/04, reaffirmed 
1/09, 10/12

Management of Pediatric Trauma (joint with Section on 
Orthopaedics, Committee on Pediatric Emergency 
Medicine, Section on Critical Care, Section on 
Transport Medicine, and Pediatric Orthopaedic 
Society of North America), 4/08, reaffirmed 4/13

Pediatric Organ Donation and Transplantation (joint with 
Committee on Hospital Care and Section on Critical 
Care), 3/10

Postdischarge Follow-up of Infants With Congenital 
Diaphragmatic Hernia (Clinical Report) (joint 
with Committee on Fetus and Newborn), 3/08, 
 reaffirmed 5/11

Preservation of Fertility in Pediatric and Adolescent 
Patients With Cancer (Technical Report) (joint with 
Committee on Bioethics and Section on Hematology/
Oncology), 5/08, reaffirmed 2/12

Prevention and Management of Pain in the Neonate: 
An Update (joint with Committee on Fetus and 
Newborn and Canadian Paediatric Society), 11/06, 
reaffirmed 5/10

SECTION ON TELEHEALTH CARE (FORMERLY SECTION 
ON TELEPHONE CARE)

Payment for Telephone Care (joint with Committee on 
Child Health Financing), 10/06

SECTION ON TRANSPORT MEDICINE

Management of Pediatric Trauma (joint with Section on 
Orthopaedics, Committee on Pediatric Emergency 
Medicine, Section on Critical Care, Section on 
Surgery, and Pediatric Orthopaedic Society of 
North America), 4/08, reaffirmed 4/13

SECTION ON UNIFORMED SERVICES

Health and Mental Health Needs of Children in US 
Military Families (Clinical Report) (join with 
Committee on Psychosocial Aspects of Child and 
Family Health), 5/13
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STEERING COMMITTEE ON QUALITY IMPROVEMENT 
AND MANAGEMENT

ADHD: Clinical Practice Guideline for the Diagnosis, 
Evaluation, and Treatment of Attention-Deficit/
Hyperactivity Disorder in Children and Adolescents 
(Clinical Practice Guideline) (joint with Subcommittee 
on Attention-Deficit/Hyperactivity Disorder), 10/11

Classifying Recommendations for Clinical Practice 
Guidelines, 9/04

Developmental Dysplasia of the Hip Practice Guideline 
(Technical Report), 4/00

Diagnosis and Management of Acute Otitis Media 
(Clinical Practice Guideline) (joint with American 
Academy of Family Physicians), 5/04

Diagnosis and Management of Childhood Obstructive 
Sleep Apnea Syndrome (Clinical Practice Guideline) 
(joint with Subcommittee on Obstructive Sleep 
Apnea Syndrome), 8/12

Diagnosis and Management of Childhood Obstructive 
Sleep Apnea Syndrome (Technical Report) (joint 
with Subcommittee on Obstructive Sleep Apnea 
Syndrome), 8/12

Early Detection of Developmental Dysplasia of the Hip 
(Clinical Practice Guideline), 4/00

An Evidence-Based Review of Important Issues 
Concerning Neonatal Hyperbilirubinemia (Technical 
Report), 7/04

Febrile Seizures: Clinical Practice Guideline for the Long-
term Management of the Child With Simple Febrile 
Seizures (Clinical Practice Guideline) (joint with 
Subcommittee on Febrile Seizures), 6/08

Management of Hyperbilirubinemia in the Newborn 
Infant 35 or More Weeks of Gestation (Clinical 
Practice Guideline), 7/04

Management of Sinusitis (Clinical Practice Guideline), 
9/01

Otitis Media With Effusion (Clinical Practice Guideline), 
5/04

Principles for the Development and Use of Quality 
Measures (joint with Committee on Practice and 
Ambulatory Medicine), 2/08

Principles of Pediatric Patient Safety: Reducing Harm 
Due to Medical Care (joint with Committee on 
Hospital Care), 5/11

Toward Transparent Clinical Policies, 3/08
Urinary Tract Infection: Clinical Practice Guideline for 

the Diagnosis and Management of the Initial UTI in 
Febrile Infants and Children 2 to 24 Months (Clinical 
Practice Guideline) (joint with Subcommittee on 
Urinary Tract Infection), 8/11

SUBCOMMITTEE ON ATTENTION-DEFICIT/ 
HYPERACTIVITY DISORDER

ADHD: Clinical Practice Guideline for the Diagnosis, 
Evaluation, and Treatment of Attention-Deficit/
Hyperactivity Disorder in Children and Adolescents 
(Clinical Practice Guideline) (joint with Steering 
Committee on Quality Improvement and 
Management), 10/11

SUBCOMMITTEE ON CHRONIC ABDOMINAL PAIN

Chronic Abdominal Pain in Children (Clinical Report) 
(joint with North American Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition), 3/05

Chronic Abdominal Pain in Children (Technical Report) 
(joint with North American Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition), 3/05

SUBCOMMITTEE ON DIAGNOSIS AND MANAGEMENT 
OF BRONCHIOLITIS

Diagnosis and Management of Bronchiolitis (Clinical 
Practice Guideline), 10/06

SUBCOMMITTEE ON FEBRILE SEIZURES

Febrile Seizures: Clinical Practice Guideline for the  
Long-term Management of the Child With Simple 
Febrile Seizures (Clinical Practice Guideline) (joint 
with Steering Committee on Quality Improvement 
and Management), 6/08

Febrile Seizures: Guideline for the Neurodiagnostic 
Evaluation of the Child With a Simple Febrile 
Seizure (Clinical Practice Guideline), 2/11

SUBCOMMITTEE ON OBSTRUCTIVE SLEEP 
APNEA  SYNDROME

Diagnosis and Management of Childhood Obstructive 
Sleep Apnea Syndrome (Clinical Practice Guideline) 
(joint with Steering Committee on Quality 
Improvement and Management), 8/12

Diagnosis and Management of Childhood Obstructive 
Sleep Apnea Syndrome (Technical Report) (joint with 
Steering Committee on Quality Improvement and 
Management), 8/12

SUBCOMMITTEE ON URINARY TRACT INFECTION

Diagnosis and Management of an Initial UTI in Febrile 
Infants and Young Children (Technical Report), 8/11

Urinary Tract Infection: Clinical Practice Guideline for 
the Diagnosis and Management of the Initial UTI in 
Febrile Infants and Children 2 to 24 Months (Clinical 
Practice Guideline) (joint with Steering Committee on 
Quality Improvement and Management), 8/11

SURGICAL ADVISORY PANEL

Guidelines for Referral to Pediatric Surgical Specialists, 
7/02, reaffirmed 1/07
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TASK FORCE ON CIRCUMCISION

Circumcision Policy Statement, 8/12
Male Circumcision (Technical Report), 8/12

TASK FORCE ON COMPLEMENTARY AND 
ALTERNATIVE MEDICINE

The Use of Complementary and Alternative Medicine 
in Pediatrics (Clinical Report) (joint with Provisional 
Section on Complementary, Holistic, and Integrative 
Medicine), 12/08, reaffirmed 10/12, 1/13

TASK FORCE ON GRADUATE MEDICAL 
EDUCATION REFORM

Graduate Medical Education and Pediatric Workforce 
Issues and Principles, 6/94

TASK FORCE ON MENTAL HEALTH

The Future of Pediatrics: Mental Health Competencies 
for Pediatric Primary Care (joint with Committee on 
Psychosocial Aspects of Child and Family Health), 
6/09, reaffirmed 8/13

TASK FORCE ON SUDDEN INFANT DEATH SYNDROME

The Changing Concept of Sudden Infant Death 
Syndrome: Diagnostic Coding Shifts, Controversies 
Regarding the Sleeping Environment, and New 
Variables to Consider in Reducing Risk, 11/05, reaf-
firmed 5/08

SIDS and Other Sleep-Related Infant Deaths: Expansion 
of Recommendations for a Safe Infant Sleeping 
Environment, 10/11

SIDS and Other Sleep-Related Infant Deaths: Expansion 
of Recommendations for a Safe Infant Sleeping 
Environment (Technical Report), 10/11

TASK FORCE ON TERRORISM

The Pediatrician and Disaster Preparedness (joint with 
Committee on Pediatric Emergency Medicine and 
Committee on Medical Liability), 2/06, reaffirmed 
6/09, 9/13

Psychosocial Implications of Disaster or Terrorism on 
Children: A Guide for the Pediatrician (Clinical 
Report) (joint with Committee on Psychosocial 
Aspects of Child and Family Health), 9/05

WORK GROUP ON SEDATION

Guidelines for Monitoring and Management of Pediatric 
Patients During and After Sedation for Diagnostic 
and Therapeutic Procedures: An Update (Clinical 
Report) (joint with American Academy of Pediatric 
Dentistry), 12/06, reaffirmed 3/11

WORKING GROUP ON SLEEPINESS IN ADOLESCENTS/
YOUNG ADULTS

Excessive Sleepiness in Adolescents and Young Adults: 
Causes, Consequences, and Treatment Strategies 
(Technical Report) (joint with Committee on 
Adolescence), 6/05

JOINT STATEMENTS

Joint Statement of the American Academy of 
Pediatrics and the American Academy of Child and 
Adolescent Psychiatry

Psychological Maltreatment (Clinical Report), 7/12
Joint Statement of the American Academy of Pediatrics, 

the American Academy of Child and Adolescent 
Psychiatry, and the National Center for Child 
Traumatic Stress

Understanding the Behavioral and Emotional 
Consequences of Child Abuse (Clinical Report), 9/08

Joint Statement of the American Academy of Pediatrics 
and the American Academy of Family Physicians

Diagnosis and Management of Acute Otitis Media 
(Clinical Practice Guideline), 5/04

Joint Statement of the American Academy of Pediatrics, 
the American Academy of Family Physicians, and 
the American College of Physicians

Supporting the Health Care Transition From Adolescence 
to Adulthood in the Medical Home (Clinical Report), 
7/11

Joint Statement of the American Academy of Pediatrics, 
the American Academy of Family Physicians, and 
the American College of Physicians-American 
Society of Internal Medicine

A Consensus Statement on Health Care Transitions for 
Young Adults With Special Health Care Needs, 12/02

Joint Statement of the American Academy of Pediatrics 
and the American Academy of Ophthalmology

Protective Eyewear for Young Athletes, 3/04, reaffirmed 
2/08, 6/11

Joint Statement of the American Academy of Pediatrics, 
the American Academy of Ophthalmology, the 
American Association for Pediatric Ophthalmology 
and Strabismus, and the American Association of 
Certified Orthoptists

Instrument-Based Pediatric Vision Screening Policy 
Statement, 10/12

Screening Examination of Premature Infants for 
Retinopathy of Prematurity, 12/12

Joint Statement of the American Academy of Pediatrics 
and the American Academy of Pediatric Dentistry

Guidelines for Monitoring and Management of Pediatric 
Patients During and After Sedation for Diagnostic 
and Therapeutic Procedures: An Update (Clinical 
Report), 12/06, reaffirmed 3/11

Oral and Dental Aspects of Child Abuse and Neglect 
(Clinical Report), 12/05, reaffirmed 1/09

Joint Statement of the American Academy of 
Pediatrics, the American Association of Certified 
Orthoptists, the American Association for Pediatric 
Ophthalmology and Strabismus, and the American 
Academy of Ophthalmology

Eye Examination in Infants, Children, and Young Adults 
by Pediatricians, 4/03, reaffirmed 5/07

Learning Disabilities, Dyslexia, and Vision, 7/09
Learning Disabilities, Dyslexia, and Vision (Technical 

Report), 3/11
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Red Reflex Examination in Neonates, Infants, and 
Children, 12/08

Joint Statement of the American Academy of Pediatrics 
and the American Association for Pediatric 
Ophthalmology and Strabismus

Screening for Retinopathy in the Pediatric Patient With 
Type 1 Diabetes Mellitus (Clinical Report), 7/05, reaf-
firmed 1/09

Joint Statement of the American Academy of Pediatrics, 
the American College of Cardiology Foundation, 
and the American Heart Association

ACCF/AHA/AAP Recommendations for Training in 
Pediatric Cardiology, 12/05, reaffirmed 1/09

Joint Statement of the American Academy of Pediatrics 
and the American College of Emergency Physicians

Death of a Child in the Emergency Department: Joint 
Statement of the American Academy of Pediatrics 
and the American College of Emergency Physicians, 
10/02, reaffirmed 1/06, 1/09, 8/13

Emergency Information Forms and Emergency 
Preparedness for Children With Special Health Care 
Needs, 3/10

Patient- and Family-Centered Care and the Role of the 
Emergency Physician Providing Care to a Child in 
the Emergency Department, 11/06, reaffirmed 6/09, 
10/11

Pediatric Mental Health Emergencies in the Emergency 
Medical Services System, 10/06, reaffirmed 6/09, 
4/13

Joint Statement of the American Academy of Pediatrics, 
the American College of Emergency Physicians, and 
the Emergency Nurses Association

Guidelines for Care of Children in the Emergency 
Department, 9/09, reaffirmed 4/13

Joint Statement of the American Academy of Pediatrics 
and the American College of Medical Genetics and 
Genomics

Ethical and Policy Issues in Genetic Testing and 
Screening of Children, 2/13

Joint Statement of the American Academy of Pediatrics 
and the American College of Obstetricians and 
Gynecologists

The Apgar Score, 4/06, reaffirmed 1/09
Human Immunodeficiency Virus Screening, 7/99, reaf-

firmed 6/02, 5/05, 10/08, 5/12
Maternal-Fetal Intervention and Fetal Care Centers 

(Clinical Report), 7/11
Menstruation in Girls and Adolescents: Using the 

Menstrual Cycle as a Vital Sign (Clinical Report), 
11/06 

Joint Statement of the American Academy of Pediatrics, 
the American College of Surgeons Committee 
on Trauma, the American College of Emergency 
Physicians, the National Association of EMS 
Physicians, and the Pediatric Equipment Guidelines 
Committee—Emergency Medical Services for 
Children (EMSC) Partnership for Children 
Stakeholder Group

Equipment for Ambulances, 6/09

Joint Statement of the American Academy of Pediatrics 
and the American Heart Association

Role of Pulse Oximetry in Examining Newborns for 
Congenital Heart Disease: A Scientific Statement from 
the AHA and AAP, 8/09

Joint Statement of the American Academy of Pediatrics, 
the American Thyroid Association, and the Lawson 
Wilkins Pediatric Endocrine Society

Update of Newborn Screening and Therapy for 
Congenital Hypothyroidism (Clinical Report), 6/06, 
reaffirmed 12/11

Joint Statement of the American Academy of Pediatrics 
and the Canadian Paediatric Society

Boxing Participation by Children and Adolescents, 8/11
Early Childhood Caries in Indigenous Communities, 

5/11
Prevention and Management of Pain in the Neonate: An 

Update, 11/06, reaffirmed 5/10
Joint Statement of the American Academy of Pediatrics 

and the Child Life Council
Child Life Services, 10/06, reaffirmed 2/12
Joint Statement of the American Academy of Pediatrics 

and the Children’s Oncology Group
Long-term Follow-up Care for Pediatric Cancer Survivors 

(Clinical Report), 3/09, reaffirmed 4/13
Joint Statement of the American Academy of Pediatrics 

and the Institute for Patient- and Family-Centered 
Care

Patient- and Family-Centered Care and the Pediatrician’s 
Role, 1/12

Joint Statement of the American Academy of Pediatrics 
and the National Association of Medical Examiners

Distinguishing Sudden Infant Death Syndrome From 
Child Abuse Fatalities (Clinical Report), 7/06, reaf-
firmed 4/09, 3/13

Joint Statement of the American Academy of Pediatrics 
and the North American Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition

Chronic Abdominal Pain in Children (Clinical Report), 
3/05

Chronic Abdominal Pain in Children (Technical Report), 
3/05

Joint Statement of the American Academy of Pediatrics 
and Others

Insurance Coverage of Mental Health and Substance 
Abuse Services for Children and Adolescents: A 
Consensus Statement, 10/00

Joint Statement of the American Academy of 
Pediatrics and the Pediatric Orthopaedic Society 
of North America

Management of Pediatric Trauma, 4/08, reaffirmed 4/13
Joint Statement of the American Academy of Pediatrics 

and the Society of Critical Care Medicine
Admission and Discharge Guidelines for the Pediatric 

Patient Requiring Intermediate Care (Clinical Report), 
5/04, reaffirmed 2/08, 1/13

Guidelines for Developing Admission and Discharge 
Policies for the Pediatric Intensive Care Unit (Clinical 
Report), 4/99, reaffirmed 5/05, 2/08, 1/13
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Joint Statement of the American Academy of Pediatrics, 
the Society of Critical Care Medicine, and the Child 
Neurology Society

Guidelines for the Determination of Brain Death in 
Infants and Children: An Update of the 1987 Task 
Force Recommendations (Clinical Report), 8/11

Joint Statement of the Federation of Pediatric 
Organizations

Pediatric Fellowship Training, 7/04

ENDORSED CLINICAL PRACTICE GUIDELINES 
AND POLICIES
(The AAP endorses and accepts as its policy the following 
 clinical practice guidelines and policies that have been published 
by other organizations.)
Advisory Committee on Immunization Practices
General Recommendations on Immunization: 

Recommendations of the Advisory Committee on 
Immunization Practices (ACIP), 12/06

Advisory Committee on Immunization Practices and 
Centers for Disease Control and Prevention

A Comprehensive Immunization Strategy to Eliminate 
Transmission of Hepatitis B Virus Infection in the 
United States, 7/06

Ambulatory Pediatric Association
Report of the National Consensus Conference on 

Family Presence during Pediatric Cardiopulmonary 
Resuscitation and Procedures, 9/03

American Academy of Child and Adolescent Psychiatry 
and Child Welfare League of America

Foster Care Mental Health Values, 2002
Mental Health and Substance Use Screening and 

Assessment of Children in Foster Care, 2003
American Academy of Emergency Medicine, American 

Association of Critical Care Nurses, American 
College of Emergency Physicians, Association 
of periOperative Registered Nurses, Emergency 
Department Practice Management Association, 
Emergencies Nurses Association, and National 
Association of EMS Physicians

Consensus Statement: Definitions for Consistent 
Emergency Department Metrics (2/10)

American Academy of Family Physicians, American 
Academy of Orthopaedic Surgeons, American 
College of Sports Medicine, American Medical 
Society for Sports Medicine, American Orthopaedic 
Society for Sports Medicine, and American 
Osteopathic Academy of Sports Medicine

Selected Issues for the Adolescent Athlete and the Team 
Physician: A Consensus Statement, 11/08

American Academy of Neurology and Child 
Neurology Society

Evidence Report: Genetic and Metabolic Testing on 
Children With Global Developmental Delay, 9/11

Evidence-Based Guidelines Update: Medical Treatment 
of Infantile Spasms, 6/12

American College of Emergency Physicians
Clinical Policy: Evidence-Based Approach to 

Pharmacologic Agents Used in Pediatric Sedation and 
Analgesia in the Emergency Department (Clinical 
Practice Guideline), 10/04

American College of Obstetricians and Gynecologists
Timing of Umbilical Cord Clamping After Birth, 12/12
American College of Rheumatology
Guidelines for Referral of Children and Adolescents to 

Pediatric Rheumatologists, 6/02, reaffirmed 5/07
American Diabetes Association
Diabetes Care for Emerging Adults: Recommendations 

for Transition From Pediatric to Adult Diabetes Care 
Systems, 11/11

Safe at School Campaign Statement of Principles, 
endorsed 2/06

Type 2 Diabetes in Children and Adolescents, 3/00
American Heart Association
Cardiovascular Risk Reduction in High-Risk Pediatric 

Populations, 12/06
Diagnosis, Treatment, and Long-Term Management 

of Kawasaki Disease: A Statement for Health 
Professionals (Clinical Report), 12/04

Dietary Recommendations for Children and Adolescents: 
A Guide for Practitioners, 9/05

Genetic Basis for Congenital Heart Defects: Current 
Knowledge, 6/07

Importance and Implementation of Training in 
Cardiopulmonary Resuscitation and Automated 
External Defibrillation in Schools, 2/11

Long-term Cardiovascular Toxicity in Children, 
Adolescents, and Young Adults Who Receive Cancer 
Therapy: Pathophysiology, Course, Monitoring, 
Management, Prevention, and Research Directions: 
A Scientific Statement From the American Heart 
Association, 9/13

Neurodevelopmental Outcomes in Children With 
Congenital Heart Disease: Evaluation and 
Management: A Scientific Statement From the 
American Heart Association, 7/12

Noninherited Risk Factors and Congenital 
Cardiovascular Defects: Current Knowledge, 6/07

Prevention of Infective Endocarditis: Guidelines From 
the American Heart Association (Clinical Practice 
Guideline), 5/07

Prevention of Rheumatic Fever and Diagnosis and 
Treatment of Acute Streptococcal Pharyngitis, 2/09

Response to Cardiac Arrest and Selected Life-
Threatening Medical Emergencies: The Medical 
Emergency Response Plan for Schools. A Statement 
for Healthcare Providers, Policymakers, School 
Administrators, and Community Leaders, 1/04

American Medical Association
Gifts to Physicians From Industry, 8/01
American Pediatric Surgical Association
Best Practice for Infant Surgery: A Position Statement 

From the American Pediatric Surgical Association, 
9/08
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American Society for Parenteral and Enteral Nutrition
Defining Pediatric Malnutrition: A Paradigm Shift 

Toward Etiology-Related Definitions, 3/13
American Thoracic Society and Centers for Disease 

Control and Prevention
(The AAP endorses and accepts as its policy the sections of this 
statement as they relate to infants and children.)
Targeted Tuberculin Testing and Treatment of Latent 

Tuberculosis Infection, 4/00
American Urological Association
Report on the Management of Primary Vesicoureteral 

Reflux in Children (Clinical Practice Guideline), 5/97
Canadian Paediatric Society
Skiing and Snowboarding Injury Prevention, 1/12
Centers for Disease Control and Prevention
Guidelines for Field Triage of Injured Patients, 1/12
Managing Acute Gastroenteritis Among Children: Oral 

Rehydration, Maintenance, and Nutritional Therapy 
(Clinical Practice Guideline), 11/03

Prevention and Control of Meningococcal Disease: 
Recommendations of the Advisory Committee on 
Immunization Practices (ACIP), 3/13

Prevention of Perinatal Group B Streptococcal Disease: 
Revised Guidelines from CDC, 2010 (Clinical Practice 
Guideline), 11/10

Recommendations for Using Fluoride to Prevent and 
Control Dental Caries in the United States (Clinical 
Practice Guideline), 8/01

Update on Japanese Encephalitis Vaccine for Children—
United States, May 2011, 8/11

Centers for Disease Control and Prevention, Infectious 
Diseases Society of America, and American Society 
of Blood and Marrow Transplantation

Guidelines for Preventing Opportunistic Infections 
Among Hematopoietic Stem Cell Transplant 
Recipients (Clinical Practice Guideline), 10/00

Emergency Nurses Association
Weighing Pediatric Patients in Kilograms, 3/12
The Endocrine Society
Congenital Adrenal Hyperplasia Due to Steroid 

21-hydroxylase Deficiency: An Endocrine Society 
Clinical Practice Guideline (Clinical Practice 
Guideline), 9/10

Family Violence Prevention Fund
Identifying and Responding to Domestic Violence: 

Consensus Recommendations for Child and 
Adolescent Health, 9/02

Guidelines for the Management of Adolescent 
Depression in Primary Care Steering Group

Guidelines for Adolescent Depression in Primary Care 
(GLAD-PC): I. Identification, Assessment, and Initial 
Management (Clinical Practice Guideline), 11/07

Guidelines for Adolescent Depression in Primary Care 
(GLAD-PC): II. Treatment and Ongoing Management 
(Clinical Practice Guideline), 11/07

Infectious Diseases Society of America
Clinical Practice Guidelines by the Infectious Diseases 

Society of America for the Treatment of Methicillin-
Resistant Staphylococcus aureus Infections in Adults 
and Children (Clinical Practice Guideline), 2/11

Seasonal Influenza in Adults and Children—Diagnosis, 
Treatment, Chemoprophylaxis, and Institutional 
Outbreak Management: Clinical Practice Guidelines 
of the Infectious Diseases Society of America (Clinical 
Practice Guideline), 4/09

Institute of Medicine
Dietary Reference Intakes for Calcium and Vitamin D, 

2011
International Consensus Conference on Intersex 

(Lawson Wilkins Pediatric Endocrine Society and 
the European Society for Paediatric Endocrinology)

Consensus Statement on Management of Intersex 
Disorders, 8/06

Joint Committee on Infant Hearing
Supplement to the JCIH 2007 Position Statement: 

Principles and Guidelines for Early Intervention 
After Confirmation That a Child Is Deaf or Hard of 
Hearing, 3/13

National Association of Neonatal Nurses
The Management of Hypotension in the Very-Low-  

Birth-Weight Infant: Guideline for Practice, 2011
National Association of School Nurses
Emergency Equipment and Supplies in the School 

Setting, 1/12
National Athletic Trainers’ Association
Appropriate Medical Care for the Secondary School-Age 

Athlete Communication, 2004
Lightning Safety for Athletics and Recreation (Position 

Statement), 12/00
National Athletic Trainers’ Association, National 

Interscholastic Athletic Administrators Association, 
College Athletic Trainers’ Society, National 
Federation of State High School Associations, 
American College Health Association, American 
Orthopaedic Society for Sports Medicine, National 
Collegiate Athletic Association, American Medical 
Society for Sports Medicine, National Association 
of Collegiate Directors of Athletics, and National 
Association of Intercollegiate Athletics

Inter-Association Consensus Statement on Best Practices 
for Sports Medicine Management for Secondary 
Schools and Colleges, 7/13

National Diabetes Education Program
Helping the Student with Diabetes Succeed: A Guide for 

School Personnel, 6/03
National Heart, Lung and Blood Institute
Expert Panel on Integrated Guidelines for Cardiovascular 

Health and Risk Reduction in Children and 
Adolescents: Summary Report, 3/12
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National Institute of Allergy and Infectious Diseases
Guidelines for the Diagnosis and Management of Food 

Allergy in the United States: Report of the NIAID-
Sponsored Expert Panel (Clinical Practice Guideline), 
12/10

National Institutes of Health, Centers for Disease 
Control and Prevention, HIV Medicine Association 
of Infectious Diseases Society of America, and 
Pediatric Infectious Diseases Society

Guidelines for the Prevention and Treatment of 
Opportunistic Infections in HIV-Exposed and HIV-
Infected Children (Clinical Practice Guideline), 11/13

North American Society for Pediatric Gastroenterology, 
Hepatology, and Nutrition

Guideline for the Evaluation of Cholestatic Jaundice in 
Infants (Clinical Practice Guideline), 8/04

Guidelines for Evaluation and Treatment of 
Gastroesophageal Reflux in Infants and Children 
(Clinical Practice Guideline), 2001

Helicobacter pylori Infection in Children: 
Recommendations for Diagnosis and Treatment 
(Clinical Practice Guideline), 11/00

Pediatric Infectious Diseases Society and Infectious 
Diseases Society of America

The Management of Community-Acquired Pneumonia 
(CAP) in Infants and Children Older Than 3 Months 
of Age (Clinical Practice Guideline), 10/11

Pediatric Orthopaedic Society of North America/
American Academy of Orthopaedic Surgeons/
Scoliosis Research Society

Screening for Idiopathic Scoliosis in Adolescents, 1/08
Quality Standards Subcommittee of the 

American Academy of Neurology and 
Child Neurology Society

Diagnostic Assessment of the Child with Cerebral Palsy 
(Clinical Practice Guideline), 3/04

Diagnostic Assessment of the Child With Status 
Epilepticus (An Evidence-based Review) (Clinical 
Practice Guideline), 11/06

Neuroimaging of the Neonate (Clinical Practice 
Guideline), 6/02

Pharmacological Treatment of Migraine Headache 
in Children and Adolescents (Clinical Practice 
Guideline), 12/04

Screening and Diagnosis of Autism (Clinical Practice 
Guideline), 8/00

Treatment of the Child With a First Unprovoked Seizure 
(Clinical Practice Guideline), 1/03

Quality Standards Subcommittee of the American 
Academy of Neurology, Child Neurology Society, 
and American Epilepsy Society

Evaluating a First Nonfebrile Seizure in Children 
(Clinical Practice Guideline), 8/00

Renal Physicians Association
Shared Decision-Making in the Appropriate Initiation of 

and Withdrawal from Dialysis, 2nd Edition (Clinical 
Practice Guideline), 10/10

Society for Academic Emergency Medicine 
Pediatric Care in the Emergency Department, 11/03

Society for Adolescent Medicine
Executing Juvenile Offenders: A Fundamental Failure of 

Society, 10/04
Expedited Partner Therapy for Adolescents Diagnosed 

With Chlamydia or Gonorrhea: A Position Paper of 
the Society for Adolescent Medicine, 9/09

Protecting Adolescents: Ensuring Access to Care and 
Reporting Sexual Activity and Abuse, 11/04

Society of Critical Care Medicine, Infectious Diseases 
Society of America, Society for Healthcare 
Epidemiology of America, Surgical Infection 
Society, American College of Chest Physicians, 
American Thoracic Society, American Society 
of Critical Care Anesthesiologists, Association 
for Professionals in Infection Control and 
Epidemiology, Infusion Nurses Society, Oncology 
Nursing Society, Society of Cardiovascular and 
Interventional Radiology, American Academy 
of Pediatrics, and Healthcare Infection Control 
Practices Advisory Committee of the Centers for 
Disease Control and Prevention

Guidelines for the Prevention of Intravascular Catheter-
Related Infections (Clinical Practice Guideline), 2002

US Department of Health and Human Services 
Guidelines for the Prevention and Treatment of 

Opportunistic Infections in HIV-Exposed and HIV-
Infected Children (Clinical Practice Guideline), 11/13

Treating Tobacco Use and Dependence: 2008 Update 
(Clinical Practice Guideline), 5/08

World Health Organization
(The AAP endorses the recommendation pertaining to the use 

of thimerosal in vaccines.)
Meeting of the Strategic Advisory Group of Experts 

on Immunizations, April 2012–Conclusions and 
Recommendations, 5/12

AFFIRMATION OF VALUE CLINICAL PRACTICE 
GUIDELINES AND POLICIES
(These guidelines are not endorsed as policy of the American 
Academy of Pediatrics [AAP]. Documents that lack a clear 
description of the process for identifying, assessing, and incor-
porating research evidence are not eligible for AAP endorsement 
as practice guidelines. However, such documents may be of 
educational value to members of the AAP.)
American Society of Anesthesiologists
Practice Guidelines for the Perioperative Management 

of Patients with Obstructive Sleep Apnea (Clinical 
Practice Guideline), 5/06

National Environmental Education Foundation
Environmental Management of Pediatric Asthma: 

Guidelines for Health Care Providers (Clinical 
Practice Guideline), 8/05

National Hospice and Palliative Care Organization
Standards of Practice for Pediatric Palliative Care and 

Hospice (Clinical Practice Guideline), 2/09
Turner Syndrome Consensus Study Group
Care of Girls and Women With Turner Syndrome: A 

Guideline of the Turner Syndrome Study Group 
(Clinical Practice Guideline), 1/07
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PPI: AAP Partnership for 
Policy Implementation





 1133

BACKGROUND
The American Academy of Pediatrics (AAP) develops 
policies that promote the attainment of optimal physical, 
mental, and social health and well-being for all infants, 
children, adolescents, and young adults. These documents 
are  valued highly not only by clinicians who provide 
direct health care to children, but by members of other 
organizations  that share similar goals, and also by par-
ents, payers, and legislators. Unfortunately, AAP policy 
documents vary widely in terms of how they are written, 
and some find these documents difficult to implement. 
Pediatricians who have expertise in medical informatics 
found AAP policy documents particularly challenging 
when they tried to convert policy recommendations into 
items that could be easily programmed into an electronic 
system. In June 2005, with initial funding support from 
the federal Maternal and Child Health Bureau, the AAP 
launched the Partnership for Policy Implementation (PPI), 
a pilot program to create changes in the development of 
policy statements, clinical reports, technical reports, and 
clinical practice guidelines—specifically, how they are 
written. Unofficially, collaboration began that resulted in 
this project to demonstrate the feasibility of integrating 
health information technology (HIT) functionalities into 
AAP policy. The PPI is currently funded by the AAP Child 
Health Informatics Center (CHIC).

VISION
The vision of the PPI is for all AAP policy statements, 
clinical reports, technical reports, and clinical practice 
guidelines to have medically sound content, a transparent 
evidence base, and clearly stated, actionable recommen-
dations that can be implemented in practice and incor-
porated into electronic systems to support the delivery of 
high-quality care for children and youth and their  families.

MISSION
The mission of the  PPI is to facilitate implementation of 
AAP recommendations at the point of care by ensuring 
that AAP documents are written in a practical, action-
oriented fashion with unambiguous recommendations.

WHAT IS THE PPI? 
It is a network of pediatric informaticians who work with 
AAP authors and guideline subcommittees throughout 
the writing process.  
 Contributions of the PPI to the AAP writing process 
include disambiguation and specification; development 
of clear definitions; clearly defined logic; implementation 
techniques; action-oriented recommendations, including 
clinical algorithms; transparency of evidence basis for rec-
ommendations; and health information technology (HIT) 
standard development. 

WHAT HAS THE PPI ACCOMPLISHED? 
Since its inception, over 20 statements have been pub-
lished using the PPI process covering child health topics 
as diverse as identifying developmental disorders through 
surveillance and screening (Pediatrics. 2006;118:405–420); 
diagnosis and management of bronchiolitis (Pediatrics. 
2006;118:1774–1793); prevention of influenza (Pediatrics. 
2007;119:846–851 and subsequent annual updates); identi-
fication, evaluation, and management of autism (Pediatrics. 
2007;120:1162–1182 and Pediatrics. 2007;120:1183–1215); 
recommendations for and implications of newborn 
screening (Pediatrics. 2008;121:192–217); hearing assess-
ment (Pediatrics. 2009; 124:1252–1263); enhancing pediatric 
mental health care (Pediatrics. 2010;125:S109–S125); and 
the diagnosis and management of childhood obstructive 
sleep apnea syndrome (Pediatrics. 2012; 130: e714–-e755). 
 One example of how a statement developed using the 
PPI process has gained broader acceptance is the influenza 
statement published in April 2007. The Centers for Disease 
Control and Prevention chose to adopt components of the 
PPI statement (specifically, the clinical algorithm) within 
its own statement on the same topic. In addition, the 
Childhood Influenza Immunization Coalition posted an 
interactive version of the influenza algorithm on its Web 
site (www.preventchildhoodinfluenza.org/resource/
algorithm.swf).

WHAT IS THE PPI DOING NOW?
In addition to creating practical, action-oriented docu-
ments that pediatricians can use, the PPI is also working 
to make it easier for these documents to be incorporated 
into electronic systems. To date, the PPI has focused its 
involvement on the statement development process. The 
involvement of the PPI during the writing process helps 
to produce a clear, more concise document. As these stan-
dards of care become well documented, the PPI can begin 
to focus on building or mapping pediatric vocabulary; 
once solidified, this vocabulary can be built into electronic 
health record (EHR) systems. The standards of care  can 
also be matched to the various logical and functional HIT 
standards that already exist today. Through this work, the 
PPI hopes to improve AAP policy documents by provid-
ing specific guidance to pediatricians at the point of care, 
to help ensure that EHRs are designed to assist pediatri-
cians in providing optimal care for children.
 For more information about the PPI, please visit the 
Web site (http://www2.aap.org/informatics/PPI.html) 
or contact Lisa Krams (lkrams@aap.org or 847/434-7663).

http://www.preventchildhoodinfluenza.org/resource/algorithm.swf
http://www.preventchildhoodinfluenza.org/resource/algorithm.swf
http://www2.aap.org/informatics/PPI.html
mailto:lkrams@aap.orgor847/434-7663
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AMERICAN ACADEMY OF PEDIATRICS

Acronyms

AACAP American Academy of Child and 
Adolescent Psychiatry

AAFP American Academy of Family Physicians
AAMC Association of American Medical 

Colleges
AAOS American Academy of Orthopaedic 

Surgeons
AAP American Academy of Pediatrics
AAPD American Academy of Pediatric 

Dentistry
ABMS American Board of Medical Specialties
ABP American Board of Pediatrics
ACBOCCSA Advisory Committee to the Board on 

Community, Chapter, and State Affairs
ACBOCSP Advisory Committee to the Board on 

Community and Specialty Pediatrics
ACBOE Advisory Committee to the Board  

on Education
ACBOF Advisory Committee to the Board  

on Finance
ACBOFA Advisory Committee to the Board on 

Federal Affairs  
ACBOGCH Advisory Committee to the Board on 

Global Child Health
ACBOIT Advisory Committee to the Board on 

Information Technology  
ACBOM Advisory Committee to the Board  

on Membership
ACBOMP Advisory Committee to the Board on 

Marketing and Publications
ACBOP Advisory Committee to the Board  

on Practice
ACBOR Advisory Committee to the Board  

on Research
ACBOSP Advisory Committee to the Board on 

Strategic Planning
ACBOSPe Advisory Committee to the Board on 

Specialty Pediatrics
ACCME Accreditation Council for Continuing 

Medical Education
ACEP American College of Emergency 

Physicians
ACGME Accreditation Council for Graduate 

Medical Education
ACIP Advisory Committee on Immunization 

Practices
ACMG American College of Medical Genetics
ACO Accountable Care Organization
ACOG American Congress of Obstetricians  

and Gynecologists
ACOP American College of Osteopathic 

Pediatricians
ACP American College of Physicians

ADAMHA Alcohol, Drug Abuse, and Mental  
Health Administration

AG-M Action Group—Multidisciplinary 
(Section Forum)

AG-M1 Action Group—Medical 1 (Section 
Forum)

AG-M2 Action Group—Medical 2 (Section 
Forum)

AG-S Action Group—Surgical (Section Forum)
AHA American Heart Association
AHA American Hospital Association
AHRQ Agency for Healthcare Research  

and Quality
ALF Annual Leadership Forum 
AMA American Medical Association
AMCHP Association of Maternal and Child 

Health Programs
AMSA American Medical Student Association
AMSPDC Association of Medical School Pediatric 

Department Chairs
AMWA American Medical Women’s Association
APA Academic Pediatric Association
APHA American Public Health Association
APLS Advanced Pediatric Life Support
APPD Association of Pediatric Program 

Directors
APQ Alliance for Pediatric Quality
APS/SPR American Pediatric Society/Society for 

Pediatric Research
AQA Ambulatory Care Quality Alliance
ASHG American Society of Human Genetics
ASTM American Society of Testing and 

Materials
BHP Bureau of Health Professions
BIA Bureau of Indian Affairs
BLAST Babysitter Lessons and Safety Training
BOD Board of Directors
BPC Breastfeeding Promotion Consortium
CAG Corporate Advisory Group
CAMLWG Children, Adolescents, and Media 

Leadership Workgroup
CAP College of American Pathologists
CAQI Chapter Alliance for Quality 

Improvement 
CATCH Community Access to Child Health
CDC Centers for Disease Control and 

Prevention
CESP Confederation of European Specialty 

Pediatrics
CFMC Chapter Forum Management Committee
CFT Cross Functional Team
CHA Children’s Hospital Association
CHCA Child Health Corporation of America
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CMC Council Management Committee
CME Continuing Medical Education
CMS Centers for Medicare & Medicaid 

Services
CMSS Council of Medical Specialty Societies
CnF Council Forum
COA Committee on Adolescence
COB Committee on Bioethics
COCAN Committee on Child Abuse and Neglect
COCHF Committee on Child Health Financing
COCIT Council on Clinical Information 

Technology
COCM Council on Communications and Media
COCME Committee on Continuing Medical 

Education
COCN Committee on Coding and Nomenclature
COCP Council on Community Pediatrics
COCWD Council on Children With Disabilities
COD Committee on Drugs
CODe Committee on Development
COEC Council on Early Childhood
COEH Council on Environmental Health
CoF Committee Forum
COFCAKC Council on Foster Care, Adoption, and 

Kinship Care
COFGA Committee on Federal Government 

Affairs
CoFMC Committee Forum Management 

Committee
COFN Committee on Fetus and Newborn
COG Committee on Genetics
COGME Council on Graduate Medical Education 

(DHHS/HRSA)
COHC Committee on Hospital Care
COID Committee on Infectious Diseases
COIVPP Committee on Injury, Violence, and 

Poison Prevention
COM Committee on Membership
COMLRM Committee on Medical Liability and  

Risk Management
COMSEP Council on Medical Student Education  

in Pediatrics (AMSPDC)
CON Committee on Nutrition
CONACH Committee on Native American Child 

Health
COPA Committee on Pediatric AIDS
COPACFH Committee on Psychosocial Aspects of 

Child and Family Health
COPAM Committee on Practice and  

Ambulatory Medicine
COPE Committee on Pediatric Education
COPEM Committee on Pediatric  

Emergency Medicine
COPR Committee on Pediatric Research
COPW Committee on Pediatric Workforce
COQIPS Council on Quality Improvement and 

Patient Safety
CORS Committee on Residency Scholarships
COSA Committee on Substance Abuse
COSGA Committee on State Government Affairs
COSH Council on School Health
COSMF Council on Sports Medicine and Fitness

CPS Canadian Paediatric Society
CPTI Community Pediatrics Training Initiative
CQN Chapter Quality Network
CSHCN Children With Special Health Care 

Needs
DHHS Department of Health and Human 

Services
DOD Department of Defense
DVC District Vice Chairperson
EBCDLW Early Brain and Child Development 

Leadership Workgroup 
EC Executive Committee
EMSC Emergency Medical Services for Children
EPA Environmental Protection Agency
eQIPP Education in Quality Improvement for 

Pediatric Practice
eTACC Electronic Translation of Academy 

Clinical Content
FCF Friends of Children Fund
FDA Food and Drug Administration
FOPE II Future of Pediatric Education II Project
FOPO Federation of Pediatric Organizations
FTC Federal Trade Commission
GME Graduate Medical Education
HAAC Historical Archives Advisory Committee
HBB Helping Babies Breathe
HCCA Healthy Child Care America
HEDIS Health Plan Employer Data and 

Information Set
HHS Health and Human Services
HIPAA Health Insurance Portability and 

Accountability Act of 1996
HMO Health Maintenance Organization
HQA Hospital Quality Alliance
HRSA Health Resources and Services 

Administration
HTC Helping the Children
HTPCP Healthy Tomorrows Partnership for 

Children Program
IHS Indian Health Service
IMG International Medical Graduate
IOM Institute of Medicine
IPA International Pediatric Association
IPC International Pediatric Congress
IRB Institutional Review Board
JCAHO Joint Commission on Accreditation of 

Healthcare Organizations
LLLI La Leche League International
MCAN Merck Childhood Asthma Network
MCH Maternal and Child Health
MCHB Maternal and Child Health Bureau
MCN Migrant Clinicians Network
MHICSN-PAC Medical Home Initiatives for  

Children With Special Needs Project 
Advisory Committee

MHLWG Mental Health Leadership Work Group
MRT Media Resource Team
NACH National Association of Children’s 

Hospitals
NACHC National Association of Community 

Health Centers
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NACHRI National Association of Children’s 
Hospitals and Related Institutions

NAEMSP National Association of Emergency 
Medical Physicians

NAEPP National Asthma Education and 
Prevention Program

NAPNAP National Association of Pediatric Nurse 
Practitioners

NASPGHAN North American Society for Pediatric 
Gastroenterology, Hepatology,  
and Nutrition

NAWD National Association of WIC Directors
NBME National Board of Medical Examiners
NCE National Conference & Exhibition
NCEPG National Conference & Exhibition 

Planning Group
NCQA National Committee for Quality 

Assurance
NHLBI National Heart, Lung, and Blood 
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NHTSA National Highway Traffic Safety 

Administration
NIAAA National Institute on Alcohol Abuse and 

Alcoholism
NICHD National Institute of Child Health and 

Human Development
NICHQ National Initiative for Children’s 

Healthcare Quality
NIDA National Institute on Drug Abuse
NIH National Institutes of Health
NIMH National Institute of Mental Health
NMA National Medical Association
NMS Neuromotor Screening Expert Panel
NNC National Nominating Committee
NQF National Quality Forum
NRHA National Rural Health Association
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NRP Neonatal Resuscitation Program
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Committee
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PAS Pediatric Academic Societies
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PCPCC Patient-Centered Primary Care 
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PECS Pediatric Education in Community 
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PMO Practice Management Online
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Centered Medical Home (NCQA)
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PROS Pediatric Research in Office Settings
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Bisexual, and Transgender Health and 
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QI Quality Improvement
QuIIN Quality Improvement Innovation 

Network
RBPE Resource-Based Practice Expense
RBRVS Resource-Based Relative Value Scale  
RCE Richmond Center of Excellence 
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RUC AMA/Specialty Society Relative Value 

Scale Update Committee
RVU Relative Value Unit
SAM Society for Adolescent Medicine
SAMHSA Substance Abuse and Mental Health 

Services Administration
SCHIP State Children’s Health Insurance 

Program
SDBP Society for Developmental and 

Behavioral Pediatrics
SF Section Forum
SFMC Section Forum Management Committee
SOA Section on Anesthesiology and  

Pain Medicine
SOAC Subcommittee on Access to Care
SOAH Section on Adolescent Health
SOAI Section on Allergy and Immunology
SOAPM Section on Administration and  

Practice Management
SOATT Section on Advances in Therapeutics and 

Technology
SOB Section on Bioethics
SOBr Section on Breastfeeding
SOCAN Section on Child Abuse and Neglect
SOCC Section on Critical Care
SOCCS Section on Cardiology and  

Cardiac Surgery
SOCPT Section on Clinical Pharmacology  

and Therapeutics
SOD Section on Dermatology
SODBP Section on Developmental and 

Behavioral Pediatrics
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SOEn Section on Endocrinology
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SOGBD Section on Genetics and Birth Defects
SOGHN Section on Gastroenterology, 
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SOHC Section on Home Care 
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SOHO Section on Hematology/Oncology
SOHPM Section on Hospice and Palliative 

Medicine
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SOID Section on Infectious Diseases
SOIM Section on Integrative Medicine
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and Fellowship Trainees
SONp Section on Nephrology
SONS Section on Neurological Surgery
SONu Section on Neurology
SOOb Section on Obesity
SOOH Section on Oral Health 
SOOHNS Section on Otolaryngology/Head  

& Neck Surgery
SOOp Section on Ophthalmology
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SOPPe Section on Perinatal Pediatrics
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SOPS Section on Plastic Surgery
SORa Section on Radiology
SORh Section on Rheumatology
SOSM Section on Senior Members
SOSu Section on Surgery
SOTC Section on Telehealth Care
SOTM Section on Transport Medicine
SOU Section on Urology
SOUS Section on Uniformed Services
SOYP Section on Young Physicians
SPR Society for Pediatric Research
SPWG Strategic Planning Work Group
TA Technical Assistance
TA Technology Assessment
TFOA Task Force on Access (also known 

as Task Force on Health Insurance 
Coverage and Access to Care)

TFOC Task Force on Circumcision
TFOI Task Force on Immunization
TIPP The Injury Prevention Program
TJC The Joint Commission
UNICEF United Nations Children’s Fund
UNOS United Network for Organ Sharing
USDA US Department of Agriculture
WHO World Health Organization
WIC Special Supplemental Nutrition Program 

for Women, Infants, and Children
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A
Abdominal pain in children, 1009
Abnormalities

congenital platelet, 598–599
evaluation and management of, in urinary tract infections, 418–421
neurobehavior, of newborn, 833–834
obstructive sleep apnea syndrome and behavioral, 355–356
subtle neurologic, associated with hyperbilirubinemia, 180

Abortion, adolescents’ right to confidential care when considering, 
1000–1001

Abuse. See Child abuse; Sexual abuse; Substance abuse
Access to antiretroviral drugs for children with HIV infection, 1040
Access to care

for emergencies, 999
pediatric graduate medical education and, 814–815
for pediatric specialty services, 664–665

Accidents. See Hazards; Injuries; Safety
Acetabulum, maldevelopments of, 122
Achievement, prenatal substance abuse and, 835–836
Achondroplasia, health supervision for children with, 1033–1034
Acid suppressants, 638
Acquired immunodeficiency syndrome (AIDS). See Human 

immunodeficiency virus (HIV) infections
Acute bacterial sinusitis, 295–334, 849

adjuvant therapy, 309
intranasal steroids, 309
nasal decongestants, mucolytics and antihistamines, 309
saline irrigation, 309

ancillary treatments
decongestant-antihistamine for, 322
mucolytic agents for, 323–324
nasal spray for, 322–323
steroids for, 322

antibiotics for, 303–304
benefits of, 850–851

antimicrobials for, 318–321, 326
adverse effects associated with, 321–322

clinical findings
duration of symptoms, 324
imaging studies, 301–302, 324
laboratory studies, 324
signs and symptoms, 324

coding quick reference for, 331
complications of, 311
definitions of acute, subacute, and recurrent, 325
diagnosis of, 324, 333

confirmation of, 308–309
presumptive, 299–301

distinguishing, from cold, 333
epidemiology of, 325–326
etiology of, 312
fluid inside the sinuses, 333
future research on, 311–312
initial management of, 302
key action statements on, 299–309, 331
orbital or central nervous system complications of, 302
pediatric guidelines, 326
persistence of, 303–304
recurrence of, 309–311
subacute, 324–325
symptoms of, 334

worsening of, 307–308
treating, 312, 333–334

Acute bilirubin encephalopathy, 173
clinical manifestations of, 178

Acute ear infections, 291–292
complications of, 292
development of, 291
ear pain in, 292
hearing problems in, 292
otitis media with effusion and, 291–292

risk of, 291
symptoms of, 291–292
treatment of, 292

Acute otitis media (AOM), 225–294
antibiotics for, 237–250, 253

bacterial susceptibility to, 245–246
benefits of, 850
failure of initial, 247–248

breastfeeding and, 251, 252
complementary and alternative medicine and, 253
defined, 229
diagnosis of, 232–236, 253, 848–849
distinguishing otitis media with effusion from, 235
follow-up of patient with, 248
future research on, 252
glossary of terms, 229–230
influenza vaccine and, 250, 252
initial observation for, 241–243
key action statements on, 228–229, 232–254
lifestyle changes and, 252
nonsevere, 229
pneumococcal vaccine and, 250, 251–252
prevention and treatment of meningitis and, in children with 

cochlear implants, 1010–1011
recurrent, 229, 253

surgery for, 249–250
severe, 229
signs and symptoms of, 233–235
tobacco smoke exposure and, 252
treatment of, 236–237, 848–849

duration of, 248
initial, 253

uncomplicated, 229
xylitol and, 252

Acute pharyngitis, 849–850
Acute streptococcal pharyngitis, rheumatic fever and diagnosis and 

treatment of, 1102
Adenotonsillar hypertrophy, 363
Adenotonsillectomy

high-risk patients undergoing, 389
obstructive sleep apnea syndrome and, 341–343, 389

after postopertive persistence of, 366–367
postoperative management after, 365–366

ADHD. See Attention-deficit/hyperactivity disorder (ADHD)
Admission guidelines

for pediatric intensive care unit, 1031
for pediatric patient requiring intermediate care, 1000

Adolescent(s). See also Children; Minors; Youth
advertising and, 1008
alcohol use by, 1001
athletic participation by, who have systemic hypertension, 1003
attention-deficit/hyperactivity disorder in, 8, 13, 14, 15, 17, 43, 45–47
bone densitometry in, 1003
care of parents, and their children, 1005
care of sexual assault victim, 1005
condom use by, 497–502, 1011
confidentiality in health care of, 1012
consensus statement of insurance coverage of mental health and 

substance abuse services for, 1043
consent for emergency medical services for, 1012
contraception for, 1013

emergency, 1020
depression in, 444
dietary recommendations for, 1098
disclosure of illness status to, with human immunodeficiency virus 

infection, 1017
as drivers, 1087
excessive sleepiness in, 1024
exercising, and climatic heat stress, 1010
expedited partner therapy for, diagnosing with chlamydia or 

gonorrhea, 1099
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Adolescent(s), continued
gynecologic examination for, in pediatric office setting, 1032
health care for, in juvenile justice system, 1032–1033
home, hospital, and other non-school-based instruction for non-

school-attending, 1036
human immunodeficiency virus infection in

postexposure prophylaxis for nonoccupational exposure to, 1063
role of pediatricians in prevention and intervention, 1000
role of pediatricians in promoting routine testing, 1000
transitioning into adult health care, 981–985

identification and management of eating disorders in, 1038
immunization schedules for, 1074
impact of music, music lyrics, and music videos on, 1039
impact of social media on, 1039
improving substance abuse prevention, assessment, and treatment 

financing for, 1040
in-line skating injuries in, 1042
integrated guidelines for cardiovascular health and risk reduction 

in, 1099
lactose intolerance in, 1043
long-term cardiovascular toxicity in, who receive cancer therapy, 

1101
managed care arrangements for health care of, 661–669
management and referral of, involved in substance abuse, 1041
media and, 483–485, 1008
menstruation in female, 1050
obesity and media and, 1008
office-based care for lesbian, gay, bisexual, transgender, and 

questioning, 749–752, 757–770
organized sports for, 1054–1055
participation in boxing, 1003–1004
pediatricians in coordinating care of hospitalized, 1062
pediatricians in the diagnosis and management of bipolar disorder 

in, 1011
personal watercraft use by, 1061
potential impact of legalization of marijuana on, 1044–1045
pregnancy in, 1000

counseling, about options, 1013
preservation of fertility in patients with cancer, 1065
prevention of agricultural injuries among, 1065
protecting, from sexual activity and abuse, 1102
providing care for, when facing homelessness and housing 

insecurity, 876–880
provision of educationally related services for, with chronic 

diseases and disabling conditions, 1071
psychosocial risks of chronic health conditions in, 1072
quality health services for, 999
recommended immunization schedule for, 919–925, 1075
referral of, to pediatric rheumatologists, 1100
right to confidential care when considering abortion, 1000–1001
scope of health care benefits for, 1080–1081
screening for idiopathic scoliosis in, 1103
sexual and reproductive health care for male, 1045–1046
sexuality education of, 1083
sexual orientation and, 1082
sport-related concussion in, 1085
sports drinks and energy drinks for, 1085
standards for health information technology to ensure privacy 

of, 1085
strength training by, 1086
substance abuse in

media and, 1008
testing for, 1087–1088

suicide and suicide attempts in, 1086
supporting health care transitions from, to adulthood in medical 

home, 1087
team physicians and athletes, 1103
television and, 1008
trampoline safety of, 1089
type 2 diabetes in, 1048, 1104
underinsurance of, 1090

Adoption
comprehensive health evaluation of child in, 1011
coparent or second-parent, by same-sex parents, 1013
families and, and pediatricians role in supporting communication, 

1025–1026
leaves for, 797
pediatrician’s role of, in supporting families, 1061
recommendations for administering Hepatitis A (HepA) vaccine to 

contacts of international children, 1074
Adrenal hyperplasia, congenital, 1012
Adrenaline for bronchiolitis, 56
Adults. See also Young adults

diabetes care for emerging, 1098
recommendations for transition from pediatric to care system 

for, 1098
supporting health care transitions from adolescence to, in medical 

home, 1087
Advanced practice in neonatal nursing, 1001
Adverse effects, working with families to mitigate, of sexual 

abuse, 627–628
Adverse events

associated with antimicrobial therapy, 321–322
decreased preventable drug, 546

Adverse outcomes with febrile seizures, 148
Advertising. See also Media

adolescents and, 1008
children and, 1008

Advisory Committee on Immunization Practices (ACIP), 
recommendations on immunizations, 1099

Advisory group, meeting of, on immunizations and recommendations, 
1101

Affordable Care Act (ACA) (2010)
essential contractual language for medical necessity in children 

and, 569–572
impact of, on Medicaid program, 724–725
managed care for health care of newborns, infants, children, 

adolescents, and young adults, 661–669
Afibrinogenemia, 597
Age

antenatal counseling regarding resuscitation at gestational, 1002
limits of pediatrics, 1001
obstructive sleep apnea syndrome and, 367
range for attention-deficit/hyperactivity disorder, 8
terminology, during perinatal period, 1001

Agriculture
nontherapeutic use of antimicrobial agents in animal, 1052–1053
prevention of injuries, among children and adolescents, 1065

AIDS. See Human immunodeficiency virus (HIV) infections
Aircraft, restraint use on, 1076
Air pollution, ambient, as health hazard to children, 1001–1002
Alaska Natives. See also American Indians

prevention and treatment of type 2 diabetes mellitus in, 1067
prevention of unintentional injury among, 1067

Albuterol/salbutamol for bronchiolitis, 56
Alcohol. See also Substance abuse

drugs for dependence on, 968–970
ethical considerations when dealing with parents whose judgment 

is impaired by drugs or, 1014
role of the pediatrician in prevention, identification and 

management of, 1088
use by youth and adolescents, 1001

Alcohol-based rubs in bronchiolitis, 62, 63, 72
Algorithm(s)

for developmental dysplasia of hip (DDH), 126
for developmental surveillance and screening, 1038
for identifying children with motor delays, 736–743
for management of hyperbilirubinemia, 169
process-of-care for attention-deficit/hyperactivity disorder, 8–9, 11
for urinary tract infections, 410

Allergen-specific IGE tests, allergy testing in childhood using, 1001
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Allergies. See also Asthma
allergen-specific IGE tests in testing for, 1001
egg, influenza vaccine in, 907–908
food, 445

management of, in school setting, 1047
otitis media with effusion and, 278, 284

Allis sign, 122
All-terrain vehicle injury prevention, 1001
Alternative medicine. See Complementary and alternative medicine 

(CAM)
Ambient air pollution as health hazard to children, 1001–1002
Ambulances, equipment for, 1021
Ambulatory settings, infection prevention and control in pediatric, 

1041–1042
American Academy of Pediatrics (AAP)

joint statement with American College of Emergency Physicians on 
death of child in emergency department, 1014

principles concerning retail-based clinics, 999
recommendations for training in pediatric cardiology, 999

American College of Cardiology Foundation (ACCF), recommendations 
for training in pediatric cardiology, 999

American College of Emergency Physicians (ACEP), joint statement 
with American Academy of Pediatrics on death of child in 
emergency department, 1014

American Heart Association (AHA), recommendations for training in 
pediatric cardiology, 999

American Indians. See also Alaska Natives
prevention and treatment of type 2 diabetes mellitus in, 1067
prevention of unintentional injury among, 1067

Analgesia, 450
safe use of procedural, 780–781

Anaphylaxis, self-injectable epinephrine for first-aid management of, 
1081

Anemia, diagnosis and prevention of iron-deficiency, in infants and 
young children, 1016

Anesthesia. See also Sedation
do-not-resuscitate (DNR) orders for pediatric patients who require 

surgery and, 1017
mortality from, 276
safe use of procedural, 780–781

Animals. See also Pets
exposure to nontraditional pets at home and to, in public settings 

and risks to children, 1025
nontherapeutic use of antimicrobial agents in, 1052–1053

Antacids, 638–639
Antenatal counseling, regarding resuscitation at gestational age, 1002
Antenatal steroids, surfactant replacement and, 959
Antibacterial therapy. See also Medications

for bronchiolitis, 58, 71
Antibiotics. See also Medications

for acute bacterial sinusitis, 303–304
for acute otitis media, 237–250, 253
bacterial susceptibility to, 245–246
failure of initial treatment, 247–248
for group A beta-hemolytic streptococcus (GAS) pharyngitis, 851
for upper respiratory infections, 846–853, 1068

Anticonvulsant therapy
benefits and risks of continuous, 149–150
benefits and risks of intermittent, 150

Antidepressants, effect on nursing infant, 968
Antimicrobials. See also Medications

for acute bacterial sinusitis, 318–321
adverse events associated with, 321–322
nontherapeutic use of, in animal agriculture, 1052–1053
for otitis media with effusion, 271

Antipsychotics, effect on nursing infant, 968
Antipyretics

benefits and risks of intermittent, 150–151
fever and, in children, 1026

Antiretrovirals
advances in, 981
increasing access to, for children with HIV infection, 1040
in reducing risk of mother-to-child transmission of human 

immunodeficiency virus (HIV), 1035–1036
Antivirals

for influenza in children, 1002
use of, 911–913

Anxiety disorders, attention-deficit/hyperactivity disorder and, 39
Anxiolytics, effect on nursing infant, 968
Apgar score, 1002
Apnea. See Obstructive sleep apnea syndrome (OSAS)
Appointments of medical staff of pediatric privileges in hospitals, 1050
Arthritis, ophthalmologic examinations in children with juvenile 

rheumatoid, 1053
Assault. See also Child abuse; Sexual abuse

identifying and responding, 1100
Assessment. See also Hearing assessment

in establishment of dental home, 1054
in substance use, 1040

Assistive technology systems, prescribing, in focusing on children 
with impaired communication, 1064–1065

Asthma, 455. See also Allergies
Asymptomatic neonates, guidance and management of, born to women 

with active genital herpes lesions, 1029–1030
Athletes. See also Sports

body checking in ice hockey and, 1079
human immunodeficiency virus and blood-borne viral pathogens 

in setting, 1037
intensive training and sports specialization in young, 1043
knee brace use in young, 1043
lightning safety for, and recreation, 1100
medical concerns in female, 1049
medical conditions affecting participation, 1049
overuse injuries, overtraining, and burnout in child and 

adolescent, 1055
promotion of healthy weight-control practices in young, 1070
promotion of participation of children with disabilities in, 1069–1070
soccer injuries in, 1042
sport-related concussion in, 1085
systemic hypertension in, 1003

Attention-deficit/hyperactivity disorder (ADHD), 5–48. See also 
Learning disabilities

in adolescents, 8, 13, 14, 15, 17, 23, 43, 45–47
age range for, 8
behavior therapy for, 8, 17–18, 41
cardiovascular monitoring and stimulant drugs for, 1004–1005
causes of, 39, 47
as chronic condition, 14
clinical practice guide quick reference tools, 23–24
coding fact sheet for primary care physicians, 25–32
coding quick reference for, 24
coexisting conditions in, 13–14, 39
continuum model for, 33–35
co-occurring mental disorders and, 9
cure for, 43
defined, 7, 37, 47
diagnosis of, 12–13, 38

evidence-review process for, 10
in elementary school-aged children, 8, 15, 23
evaluation of child with, 12
evidence-review process for treatment, 10–11
frequently asked questions, 43
future research in, 19–20
gender and, 47
information for parents about, 37–44
involvement of school, 38, 42, 43
key action statements on, 7–8, 11, 12–19, 23–24
language disorders and, 39
learning disabilities and, 39
medications for, 16, 40–41, 45–47
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Attention-deficit/hyperactivity disorder (ADHD), continued
mood disorders/depression and, 39
number of children with, 43
outgrowing, 43
positive reinforcement for, 41
in preschool-aged children, 8, 13, 15, 16–17, 23
process-of-care algorithm for, 8–9, 11
resources on, 43–44
response cost for, 41
school programming and supports for, 18–19
setting target outcomes, 40
stimulants for, 40, 43

side effects of, 40–41
symptoms of, 37–38
target outcomes of, 42
tests for, 39
time-out for, 41
token economy for, 41
treatment of, 39

unproven, 42–43
types of, 37
Z codes for, 31–32

Auditory integration training, facilitated communication for autism 
and, 1003

Autism/autism-spectrum disorders, 443
auditory integration testing and facilitated communication for, 1003
identification and evaluation of children with, 1037–1038
management of children with, 1047

Automated external defibrillators (AEDs)
importance and implementation of training in cardiopulmonary 

resuscitation and, in schools, 1100
for ventricular fibrillation, 1093

Automated urinalysis in diagnosing urinary tract infection, 400
Avascular osteonecrosis (AVN), developmental dysplasia of hip (DDH) 

and, 139

B
Barlow sign, 125, 127
Barlow test, 122
Baseball, 1003
Becker muscular dystrophy, cardiovascular health supervision for 

individuals affected by, 1004
Behavioral abnormalities, obstructive sleep apnea syndrome and, 355–356
Behavioral consequences of child abuse, 1091
Behavioral problems, sensory integration therapies for children with, 

1082
Behavioral therapy

for attention-deficit/hyperactivity disorder, 8, 17–18, 41
underinsurance of adolescents in, 1090

Bereavement, pediatricians and childhood, 1059
Bernard-Soulier syndrome (BSS), 598, 612
Bicycle helmets, 1003
BiliCheck, 198
Bilirubin

effect of
on brainstem auditory evoked potentials, 195
on central nervous system, 175–176
on intelligence outcomes, 195–196

evidence associating exposures
with neurodevelopmental outcomes in all infants, 195
with neurodevelopmental outcomes in healthy term or near-term 

infants, 194
universal screening, guidelines, and evidence on, 217–219

Bilirubin encephalopathy, kernicterus and, 167–168
Bilirubin-induced central nervous system damage, epidemiology of, 174
Biopsy

endoscopy, 637
esophageal, 637

Bipolar disorder, pediatrician’s diagnosis and management of, in 
adolescents, 1011

Birth. See Childbirth
Bisexual youth

health disparities for, 761
office-based care for, 749–752

Bleeding, evaluating, for suspected child abuse in conditions that 
predispose to, 587–601, 608–616, 1023

Blood-borne pathogens and human immunodeficiency virus (HIV) in 
athletic setting, 1037

Blood exchange transfusion (BET), risk of, 200–201
Blood glucose (BG), 117
Body checking, effects of, in youth hockey, 1079
Bone densitometry in children and adolescents, 1003
Bone health, care of very low birth weight infants related to, 466–467
Border children, providing care for, 885–890
Boxing, children and adolescent participation in, 1003–1004
Boys. See Gender; Males
Brain death, guidelines for determination of, 1030–1031
Brainstem auditory evoked potential (BAEP), effect of bilirubin on, 195
Brainstem auditory evoked response (BAER), effectiveness of reduction 

in bilirubin level on, 197
Breastfeeding. See also Human milk

acute otitis media and, 251, 252
adequacy of intake in, 179
in bronchiolitis, 63–64, 72
jaundice and, 223
prenatal substance abuse and, 834
transfer of drugs and therapeutics into human milk, 965–974
transmission of human immunodeficiency virus by, 1037
use of human milk and, 1004
vaccines and, 973–974

Bronchiolitis, 49–74
airway clearance and, 59
assessing hydration, 58
breastfeeding in, 63–64, 72
causes of, 73
chest physiotherapy for, 59, 71
coding quick reference for, 72
defined, 51, 73
dehydration in, 74
diagnosis and management of, 51–64, 71–72
future research on, 64
hand decontamination in, 62–63, 72
hydration for, 71
intravenous fluids for, 59
passive smoking in, 63–64, 72
prevention of, in baby with, 74
relieving fever in, 74
signs and symptoms of, 73
supplemental oxygen for, 59–60, 71
treatment of

alcohol-based rubs for, 62, 63, 72
antibacterial therapy for, 58, 71
bronchodilators for, 55–57, 71
CAM for, 64, 72
corticosteroid medications for, 57, 71
home, 73–74
palivizumab prophylaxis for, 60–62, 72
ribavirin for, 57–58, 71

Bronchodilators for bronchiolitis, 55–57, 71
Bronchopulmonary dysplasia, 53

postnatal corticosteroids in preventing or treating, 1063
Bruising, 611

coagulation tests in, 612
Built environment, designing communities to promote physical activity 

in children, 1004
Bullying

lesbian, gay, bisexual, transgender, and questioning youth and, 
761–762

out-of-school suspension and expulsion and, 789–790
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C
Calcium

dietary reference intakes for vitamin D and, 1098
intake and absorption in preterm infants, 465
requirements of enterally fed preterm infants, 463–469, 1004

CAM. See Complementary and alternative medicine (CAM)
Camp, creating healthy experiences at, 1014
Cancer

guidelines for pediatric centers, 1031
long-term cardiovascular toxicity in children, adolescents, and 

young adults who receive therapy for, 1101
long-term follow-up care for pediatric survivors, 1045
preservation of fertility in pediatric and adolescent patients 

with, 1065
Carbamazepine for febrile seizures, 150
Cardiac arrest

pediatric sudden, 1059
response to, and life-threatening medical emergencies, 1102

Cardiac care, role of pulse oximetry in examining newborns for 
congenital heart disease, 1078

Cardiology, ACCF/AHA/AAP recommendations for training in 
pediatric, 999

Cardiopulmonary resuscitation (CPR)
family presence during pediatric procedures and, 1102
importance and implementation of training in, and automated 

external defibrillation in schools, 1100
Cardiovascular care

integrated guidelines for, in children and adolescents, 1099
in Marfan syndrome, 705–707
risk reduction in high-risk pediatric populations, 1097
supervision for individuals affected by Duchenne or Becker 

muscular dystrophy, 1004
Cardiovascular centers, pediatric, 1031–1032
Cardiovascular monitoring, stimulant drugs and, for attention-deficit/

hyperactivity disorder (ADHD), 1004–1005
Cardiovascular toxicity, long-term in children, adolescents, and young 

adults who receive cancer therapy, 1101
Care coordination in medical home for integrating health and related 

systems of care for children with special health care 
needs, 1005

Caregiver-fabricated illness, 473–479
in child manifesting maltreatment, 1005
covert video surveillance, 477–478
description of, 474
diagnosis of, 475–477
epidemiology of, 475
management and prognosis, 478–479
spectrum of presentations, 474–475

Caries, early childhood, in indigenous communities, 1018
Carisoprodol, 971
Catheter-related infections, intravascular, 448
Celecoxib, 971
Celiac disease, caregiver-fabricated illness and, 474
Central nervous system (CNS)

bleeding and, 594
depression and, 970
effect of bilirubin on, 175–176
epidemiology of bilirubin-induced, damage, 174

Cephalhematomas, 597
Cerebral palsy, 443

providing primary care medical home for children and youth 
with, 1071

Cesarean delivery in preventing neonatal herpes simplex virus 
disease, 650–651

Chaperones, use of, during physical examination of pediatric 
patient, 1091

Chediak-Higashi syndrome, 598
Cheerleading injuries, epidemiology and recommendations for 

prevention, 1006
Chemical-biological terrorism, impact on children and, 1006
Chemical-management policy, prioritizing children’s health, 1006

Chest physiotherapy for bronchiolitis, 59, 71
Child abuse. See also Child neglect

behavioral and emotional consequences of, 1091
confidentiality and Health Insurance Portability and Accountability 

Act (HIPAA) (1996), 1006
diagnostic imaging of, 1017
distinguishing sudden infant death syndrome from fatalities 

from, 1017
evaluating bleeding in suspected, 587–601, 608–616, 1023
evaluation of suspected, 1023–1024
eye examination in evaluation of, 1025
Health Insurance Portability and Accountability Act (HIPAA) (1996) 

and, 1006
infants and toddlers from environments of abuse and neglect, 528
life-sustaining medical treatment in, 1027
maltreatment of children with disabilities as, 1047
Munchausen syndrome by proxy as, 473
oral and dental aspects of, 1053–1054
religious exemptions to laws on, 511
ritual genital cutting of female minors, 1077

Childbirth
Apgar score at, 1002
planned home, 820–824, 1062–1063
respiratory support in preterm infants at, 929–931, 1076
timing of clamping umbilical cord after, 1104

Child care, quality of, 1072
Child development, importance of play in promoting healthy, 1039
Child Find, 936
Childhood adversity, early, toxic stress, and role of pediatricians 

in translating developmental science into lifelong 
health, 1018

Child life services, 1007
Child maltreatment

caregiver-fabricated illness as, 473–479, 1005
pediatrician’s role in preventing, 1060

Child neglect. See also Child abuse
failure to thrive as manifestation of, 1025
oral and dental aspects of, 1053–1054
religious exemptions to laws on, 511

Children. See also Adolescent(s); Children with disabilities; Minors; 
Toddler(s)

abdominal pain in, 1009
advertising and, 1008
allergy testing of, using allergen-specific IGE tests, 1001
ambient air pollution as health hazard to, 1001–1002
antiviral therapy and prophylaxis for influenza in, 1002
athletic participation by, who have systemic hypertension, 1003
bereavement in, 1059
bone densitometry in, 1003
boxing participation by, 1003–1004
built environment designing communities to promote physical 

activity in, 1004
care coordination in medical home for integrating health and related 

systems of care for, with special health care needs, 1005
caregiver-fabricated illness in, manifesting child maltreatment, 1005
care of adolescent parents and their, 1005
chemical-management policy as prioritizing health of, 1006
Clostridium difficile infection in, 1010
codeine- and dextromethorphan-containing cough remedies in, 1091
communication with, and families in conveying distressing 

information, 1011
community pediatrics in navigating medicine, public health, and 

social determinants of health of, 1011
comprehensive health evaluation of newly adopted, 1011
consensus statement of insurance coverage of mental health and 

substance abuse services for, 1043
consent for emergency medical services for, 1012
consumption of raw or unpasteurized milk and milk products by, 

515–518, 1012–1013
counseling families who choose complementary and alternative 

medicine for, with chronic illness or disability, 1013–1014
in court, 1006–1007
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Children, continued
death of, in emergency department, 1014
diagnosis and management of obstructive sleep apnea syndrome 

in, 1016
diagnosis and management of urinary tract infection in febrile 

infants and, 1016
diagnosis and prevention of iron deficiency and iron-deficiency 

anemia in infants and young, 1016
diagnosis of human immunodeficiency virus (HIV) infection in 

children younger than 18 months in United States,  
1015–1016

dietary recommendations for, 1098
disclosure of illness status to adolescents and, with human 

immunodeficiency virus infection, 1017
do-not-resuscitate (DNR) orders for pediatric patients who require 

anesthesia and surgery, 1017
drinking water from private wells and risks to, 1017–1018
echocardiography in, 1019
education of, with human immunodeficiency virus infection, 1019
effective discipline in, 1029
emergency care for, 999
emergency information forms and emergency preparedness for, 

with special health care needs, 1020
essential contractual language for medical necessity in, 569–572, 1021
ethical and policy issues in genetic testing and screening of, 583–585, 

1022
ethics and care of critically ill, 1022
evaluation of, in primary care setting when sexual abuse is 

suspected, 621–628, 1023
evaluation of sexual behaviors in, 1023
evaluation of, with multiple fractures, 1022–1023
evidence for diagnosis and treatment of acute uncomplicated 

sinusitis in, 1024
exercising, and climatic heat stress, 1010
exposure to nontraditional pets at home and to animals in public 

settings and risks to, 1025
eye examination in, by pediatricians, 1025
facilities and equipment for care of, in community hospital, 1025
fatality review of, 1007
fathers and pediatricians in enhancing roles of men in care and 

development of their, 1026
fever and antipyretic use in, 1026
financing graduate medical education to meet needs of, and future 

pediatricians workforce, 1026
fireworks-related injuries to, 1027
follow-up management of, with tympanostomy tubes, 1027
forgoing medically provided nutrition and hydration in, 1027–1028
genetic and metabolic testing on, with global developmental 

delay, 1098
genetic evaluation of, with mental retardation or developmental 

delays, 1010
global climate change and health of, 1028–1029
guidelines for care of, in the emergency department, 1030
guidelines for determination of brain death in, 1030–1031
guidelines for monitoring and management of, during and after 

sedation for diagnostic and therapeutic procedures, 1031
guidelines for prevention and treatment of opportunistic infections 

in HIV-exposed and HIV-infected, 1100
head trauma in, 999
health and mental health needs of, in U.S. military families, 1033
health care financing for, 1068
health care for, in juvenile justice system, 1032–1033
health equity and rights of, 1033
health supervision for

with achondroplasia, 1033–1034
with Down syndrome, 1034
with Fragile X syndrome, 1034
with Marfan syndrome, 1034
with neurofibromatosis, 1034
with Prader-Willi syndrome, 1034

with sickle cell disease, 1034
with Williams syndrome, 1032

hearing assessment in, 1035
helping families and, deal with divorce and separation, 1035
as hematopoietic stem cell donors, 1008
home, hospital, and other non-school-based instruction for, 1036
home care of

with chronic disease, 1031
with complex health care needs and technology dependencies, 

1036
home-visitation programs in improving health outcomes for, 1077
identification and evaluation of, with autism spectrum disorders, 

1037–1038
identification and management of eating disorders in, 1038
identifying and care of HIV-exposed and HIV-infected, in foster 

care, 1037
identifying developmental disorders in the medical home, 1038
immunization schedules for, 1074
impact of chemical-biological terrorism on, 1006
impact of music, music lyrics, and music videos on, 1039
impact of social media on, 1039
implementation principles and strategies for the State Children’s 

Health Insurance Program (SCHIP), 1039, 1085–1086
importance of play in promoting healthy child development and 

maintaining strong parent-child bond and focusing on, 
in poverty, 1040

improving substance abuse prevention, assessment, and treatment 
financing for, 1040

in-line skating injuries in, 1042
integrated guidelines for cardiovascular health and risk reduction 

in, 1099
interviewing, about possible sexual abuse, 623–625
Japanese encephalitis vaccine for, 1104
joint statement with American Academy of Pediatrics and American 

College of Emergency Physicians on death of, in 
emergency department, 1014

lawn mower-related injuries to, 1044
life services for, 1007
long-term cardiovascular toxicity in, who receive cancer therapy, 

1101
managed care arrangements for health care of, 661–669, 1032
management and referral of, involved in substance abuse, 1041
management of type 2 diabetes mellitus (T2DM) in, 1048
media and, 483–485, 1008, 1049
mental health and substance use screening and assessment of, in 

foster care, 1101
modeling contractual language for medical necessity for, 1050
neurodevelopmental outcomes in, with congenital heart disease, 1101
obesity and media and, 1008
oral health care for, with developmental disabilities, 1054
organized sports for, 1054–1055
otitis media with effusion in, 284
overuse injuries, overtraining, and burnout in athletes, 1055
palliative care for, 1055
passenger safety of, 1007
patient- and family-centered care and role of emergency physician 

providing care to, in emergency department, 1057
pediatrician’s role

in bereavement, 1059
in coordinate care of hospitalized, 1062
in preventing missing, 1061
in providing rural emergency medical services for, 1077
in selecting appropriate toys, 1081

personal watercraft use by, 1061
pesticide exposure in, 1061
in pickup trucks, 1009
postexposure prophylaxis in, for nonoccupational exposure to 

HIV, 1063
potential impact on legalization of marijuana on, 1044–1045
prescribing therapy services for, with motor disabilities, 1065
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preservation of fertility in patients with cancer, 1065
prevention and control of influenza in, 901–915, 1074
prevention and control of Streptococcus pneumonia infections in, 

1074–1075
prevention and treatment

of acute otitis media and meningitis in, with cochlear implants, 
1010–1011

of homesickness, 1065
of type 2 diabetes mellitus in, with special emphasis on 

American Indian and Alaska native children, 1067
prevention of

agricultural injuries among, 1065
choking among, 1065–1066
drowning, 1066
overweight and obesity in, 1066
unintentional injury among American Indian and Alaska native 

children, 1067
principles and guidelines for early intervention after confirmation 

that child is deaf or hard of hearing, 1103–1104
promoting well-being of, whose parents are gay or lesbian, 859–861, 

865–872, 1070
protecting, from sexual abuse by health care providers, 1070
providing care for

immigrant, homeless, and migrant, 1071
migrant, and border, 885–890
when facing homelessness and housing insecurity, 876–880

providing primary care medical home for
with cerebral palsy, 1071
with spina bifida, 1071

provision of educationally related services for, with chronic diseases 
and disabled conditions, 1071

psychological maltreatment of, 1072
psychosocial implications of disaster or terrorism on, 1072
psychosocial risks of chronic health conditions in, 1072
racial and ethnic disparities in health and health care of, 1072
radiation disasters and, 1073
radiation risk from computed tomography, 1073
recognition and management of iatrogenically induced opioid 

dependence and withdrawal in, 895–897, 1073–1074
recommendations for the prevention and treatment of influenza 

in, 1074
recommended immunization schedule for, 919–925, 1075
red reflex test in, 1075
referral of, to pediatric rheumatologists, 1100
relief of pain and anxiety in, in emergency medical systems, 1076
responding to parental refusal of immunizations for, 1076
role of pre-school home-visiting programs in improving 

developmental and health outcomes, 1077
safety in pediatric emergency care setting, 1056
scope of health care benefits for, 1080–1081
screening for retinopathy in, with type 1 diabetes mellitus, 1081
sensory integration therapies for, with developmental and 

behavioral disorders, 1082
sexuality education of, 1083
shopping cart-related injuries, 1083
sport-related concussion in, 1085
sports drinks and energy drinks for, 1085
strength training by, 1086
substance abuse, media and, 1008
supporting family after death of, 1086
television and, 1008
testing for substance abuse in, 1086, 1087–1088
trampoline safety of, 1089
type 2 diabetes in, 1104
ultraviolet light hazard to, 1090
use of chaperones during physical examination of, 1091
weighing, in kilograms, 1104

Children with disabilities
maltreatment of, 1047
parent-provider-community partnerships in optimizing 

outcomes, 1056
prescribing assistive-technology systems for, 1064–1065
promoting the participation of, in sports, recreation, and physical 

activities, 1069–1070
provision of educationally-related services for, 1071
provision of educationally-related services for children and 

adolescents with, 1071
Supplemental Security Income (SSI) for, 1086

Children with special health care needs, emergency information forms 
and emergency preparedness for, 1020

Chlamydia, expedited partner therapy for adolescents diagnosed 
with, 1099

Chlamydia, expedited partner therapy for adolescents diagnosed with 
gonorrhea or, 1099

Choking, prevention of, among children, 1065–1066
Chromatics ColorMate III, 198
Chronic condition, attention-deficit/hyperactivity disorder as, 14
Chronic diseases

counseling families who choose complementary and alternative 
medicine for their child with, 1013–1014

education services for children and adolescents with, 1071
guidelines for home care of infants, children, and adolescents 

with, 1031
psychosocial risk of, in children and adolescents, 1072

Chronic lung disease. See Bronchopulmonary dysplasia
Cigarettes. See Tobacco/tobacco products
Circulatory death, ethical controversies in organ donation after,  

575–579, 1022
Circumcision, 1046–1047

policy statement on, 1009
Civil proceedings, expert witness participation in, 1024–1025
Claims of conscience, physicians refusal to provide information or 

treatment on, 1062
Climate change, children’s health and global, 1028–1029
Climatic heat stress, exercising children and adolescents and, 1010
Clinical policies, development of transparent, 1089
Clinical practice guidelines, classifying recommendations for, 1009–1010
Clinical trials, preterm infants and surfactant effectiveness in, 956
Clostridium difficile infection in infants and children, 1010
Coagulation tests

in bruising, 612
in intracranial hemorrhage, 614–615

Cocaine
breastfeeding and prenatal exposure to, 834
prenatal exposure of fetus to, 832

Cochlear implants, prevention and treatment of acute otitis media and 
meningitis in children, 1010–1011

Codeine-containing cough remedies, use of, in children, 1091
Codes, hospital record of injured child and need for external cause-of-

injury, 1036
Coding quick reference

for acute bacterial sinusitis, 331
for bronchiolitis, 72
for hyperbilirubinemia, 221
for obstructive sleep apnea syndrome, 390
for otitis media with effusion, 285
for type 2 diabetes mellitus (T2DM), 115
for urinary tract infections (UTIs), 438

Coexisting conditions in attention-deficit/hyperactivity disorder,  
13–14, 39

Cognition/executive functioning, after prenatal exposure, 835
Cognitive deficits, obstructive sleep apnea syndrome and, 351, 352
Cold, distinguishing from acute bacterial sinusitis, 333
Collaborative integrated multimodal care, 804
Colleges, inter-association consensus statement on best practices for 

sports medicine management for secondary schools, 1100
Combined Factor V and Factor VIII deficiency, 596
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Communication
with children and families in conveying distressing information, 1011
electronic prescribing and, 546–547
families and adoption and pediatricians role in supporting,  

1025–1026
prescribing assistive-technology systems for children with impaired, 

1064–1065
Community-acquired pneumonia, 443
Community hospital, facilities and equipment for pediatric patients 

in, 1025
Community pediatrics, 489–493

defined, 489–490
local, state, and federal advocacy, 491
natural and built environments and, 490–491
navigating medicine, public health, and social determinants of 

children’s health, 1011
partnering with public health, 491
pediatrician’s role in, 1060
social determinants of health, 490

Comorbidities of type 2 diabetes mellitus (T2DM), 102
Complementary and alternative medicine (CAM)

acute otitis media and, 253
for bronchiolitis, 64, 72
counseling families who choose, for their child with chronic illness 

or disability, 1013–1014
otitis media with effusion and, 276–277, 284
in pediatrics, 1091–1092
type 2 diabetes mellitus and, 110–111

Comprehensive health evaluation of adopted child, 1011
Computed tomography (CT) scans, radiation risk to children from, 1073
Concussions

returning to learning following, 935–943, 1077
sport-related, in children and adolescents, 1085

Condom use by adolescents, 497–502, 1011
Confidentiality

in adolescents health care, 1012
adolescents right to, when considering abortion, 1000–1001
Health Insurance Portability and Accountability Act (HIPAA) (1996) 

and, 1006
Congenital adrenal hyperplasia, 443, 1012
Congenital anomalies, nicotine and, 833
Congenital cardiovascular defects, noninherited risk factors and, 1101
Congenital diaphragmatic hernia, 959

postdischarge follow-up of infants with, 1063
Congenital heart disease

genetic basis for, 1099
Health and Human Services recommendations for pulse oximetry 

screening for critical, 1020–1021
neurodevelopmental outcomes in children with, 1101
role of pulse oximetry in examining newborns for, 1078

Congenital hypothyroidism, newborn screening and therapy for, 1091
Congenital platelet abnormalities, 598–599
Consensus statement on management of intersex disorders, 1097
Consent. See also Informed consent

for emergency medical services for children and adolescents, 1012
by proxy for nonurgent pediatric care, 1012

Consumer-driven health insurance products, risks of, 1035
Continuous anticonvulsant therapy, benefits and risks of, 149–150
Continuous positive airway pressure (CPAP), 370–373, 929

obstructive sleep apnea syndrome and, 343, 389
surfactant and, 959

Continuum model
for attention-deficit/hyperactivity disorder, 33–35
for otitis media with effusion, 286–289

Contraception
adolescents and, 1013
emergency, 1020
sexuality, media, and, 1082

Contractual language
essential

for medical necessity in, 569–572
for medical necessity in children, 1021

modeling, for medical necessity for children, 1050
Controlled substances, e-prescribing of, 549
Co-occurring mental disorders, attention-deficit/hyperactivity 

disorder and, 9
Coparent adoption by same-sex parents, 1013
Corporal punishment in schools, 1013
Corticosteroids

for bronchiolitis, 57, 71
postnatal, in preventing or treating bronchopulmonary dysplasia, 

1063
Cough, codeine- and dextromethorphan-containing remedies for, 1091
Counseling

adolescents about pregnancy options, 1013
antenatal, 1002
families who choose complementary and alternative medicine for 

their child with chronic illness or disability, 1013–1014
office-based, for injury prevention, 1053

Court, children in, 1006–1007
Covert video surveillance, 477–478
Craniofacial anomalies, oral health care for children with, 779
Creatine phosphokinase, measuring, in identifying motor delay, 740–741
Criminal proceedings, expert witness participation in, 1024–1025
Critically ill infants and children, ethics and care of, 1022
Culturally effective health care (CEHC), pediatric workforce diversity 

and, 555–563

D
Deaf, principles and guidelines for early intervention after confirmation 

that child is, 1103–1104
Death. See also Fetal deaths

bereavement and, 1059
of child in emergency department, 1014
ethical controversies in organ donation after circulatory, 575–579
guidelines for determination of brain, in infants and children, 

1030–1031
reducing number of, from residential fires, 1075
suicide as form of, 1086

Decongestant-antihistamine for acute bacterial sinusitis, 322
Dehydration, preventing, 74
Delineations of medical staff of pediatric privileges in hospitals, 1050
Delivery. See also Childbirth

cesarean, in preventing neonatal herpes simplex virus disease, 
650–651

Dental care
early childhood caries in indigenous communities, 1018
fluoride in, 445
Marfan system and, 708

Depression
adolescent, 444
central nervous system, 970
incorporating recognition and management of perinatal and 

postpartum into pediatric practice, 1040
type 2 diabetes mellitus (T2DM) and, 109–110

Developmental disabilities
genetic evaluation of child with, 1010
identifying, 743
identifying infants and young children with, in the medical home, 

1038
oral health care for children with, 777–781, 1054
sensory integration therapies for children with, 1082
sexuality education of children and adolescents with, 1082

Developmental dysplasia of hip (DDH), 119–143
avascular osteonecrosis and, 139
biologic features and natural history, 121–122
causes of, 143
clinical algorithm for, 126
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coding quick reference for, 142
defined, 143
detection of, 143

early, 119–129
guideline development for, 123–125, 133–135
imaging in, 123
newborn screening for, 136, 138
periodicity in, 128, 141
physical examination of, 122–123
postneonatal cases of, 136–139
practice guidelines for, 1014–1015
preterm infants and, 123
risks for, 137, 141, 143
treating, 143

Developmental science, early childhood adversity, toxic stress, and role 
of pediatricians in translating, into lifelong health, 1018

Developmental surveillance
algorithm for, 1038
billing and coding for motor delays, 745
in identifying motor delays, 737–738

Dextromethorphan-containing cough remedies, use of, in children, 1091
Diabetes mellitus

care for emerging adults, 1098
defined, 79
guide for school personnel helping student to succeed with, 1100
helping students with, to succeed, 1100
screening for retinopathy in pediatric patient with, 1081
type 1, 101

defined, 79
type 2, 75–118

in adolescents, 1104
areas for future research, 91–92
in children, 1104
coding quick reference for, 115
comorbidities of, 102, 105–110
complementary and alternative medicine for, 110–111
defined, 79
depression and, 109–110
dyslipidemia of, 107
finger-stick BG concentrations, 87–88
HbA1c concentrations in, 86–87
importance of family-centered diabetes care for, 80
insulin therapy for, 83
key action statements on, 78, 83–91, 115
lifestyle modification program for, 83–86

metformin as first-line therapy, 84–85
nutrition and physical activity, 84–85

management of, in children and adolescents, 1048
management of newly diagnosed, 77–93
microalbuminuria and, 108–109
moderate-to-vigorous exercise for, 90–91
nonalcoholic fatty liver disease and, 110
obstructive sleep apnea and, 110
orthopedic problems and, 110
prevention and treatment of, in children, with special emphasis 

on American Indian and Alaska native children, 1067
reducing screen time, 91
retinopathy and, 107–108
tips for healthy living, 117–118

Diabetic ketoacidosis, 79, 101
Diagnostic imaging, 972–973
Diagnostic procedures, guidelines for monitoring and management of 

pediatric patients during and after sedation for, 1031
Diazepam, febrile seizures and, 150
Diet. See also Eating disorders; Food(s); Nutrition

recommendations for adolescents and children, 1098
reference intakes for calcium and vitamin D, 1098
reimbursement for foods for special, 1076

Diphtheria, tetanus toxoids, and acellular pertussis (DTaP) vaccine, 921, 
922, 923

Disabled children. See Children with disabilities; Developmental 
disabilities

Disasters. See also Terrorism
pediatricians in preparedness for, 1059
planning for in schools, 1017
psychosocial implications of, on children, 1072
radiation, 1073

Discharge guidelines. See also Hospital discharge
for pediatric intensive care unit, 1031
for pediatric patient requiring intermediate care, 1000

Discipline, guidance for effective, 1029
Diseases. See Chronic diseases; specific by name
Divorce, helping children and families deal with, 1035
Documentation, otitis media with effusion and, 284
Domestic violence. See also Child abuse; Violence

identifying and responding to, 1100
Do-not-resuscitate (DNR) orders

honoring, at schools, 1036
for pediatric patients who require anesthesia and surgery, 1017

Dosing errors, reducing, 546
Down syndrome, health supervision for children with, 1034
Driving, adolescents and, 1087
Drowning, prevention of, 1066
Drugs. See also Medications; Substance abuse

ethical conduct of studies to evaluate, in pediatric populations, 1031
ethical considerations when dealing with parents whose judgment is 

impaired by alcohol or, 1014
neonatal withdrawal of, 1051
in preparing for pediatric emergencies, 1064
reducing the risk of HIV infection associated with illicit, 1075–1076
role of pediatrician in prevention, identification, and management of 

substance abuse, 1088
testing for, in children and adolescents, 1086
transfer of, into human breast milk, 965–974

Drugs not described in package insert, use of, 1092
Duchenne muscular dystrophy, cardiovascular health supervision for 

individuals affected by, 1004
Dural ectasia in Marfan system, 708
Dysfibrinogenemia, 597
Dyslexia, learning disabilities, vision and, 1044
Dyslipidemia, type 2 diabetes mellitus (T2DM) and, 107
Dysplasia, bronchopulmonary, postnatal corticosteroids in preventing 

or treating, 1063

E
Ear infections. See also Acute ear infections; Acute otitis media (AOM); 

Otitis media with effusion (OME)
follow-up management of children with tympanostomy tube, 1027

Early childhood adversity, effects of toxic stress and, 1045
Early intervention, Individuals with Disabilities Education Act (IDEA) 

(1990) Part C, medical home and, for best practice and 
best outcomes, 1018

Early-onset bacterial sepsis in neonates, management of, with 
suspected, 1047

Ear pain. See also Acute ear infections
causes of, 292

Eating disorders. See also Diet; Food(s)
identification and management of, in children and adolescents, 1038
lesbian, gay, bisexual, transgender, and questioning youth and, 762

Echocardiography in infants and children, 1019
Education. See also School(s)

of children with human immunodeficiency virus infection, 1019
early intervention, IDEA Part C services, and the medical home, 

523–532
media, 1049
prevention of sexual harassment in settings for, 1067
provision of services for children and adolescents with chronic 

diseases and disabling conditions, 1071
quality of early, 1072

Egg allergy, influenza vaccines and, 907–908
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Ehlers-Danlos syndrome (EDS), 599
Electronic health records in pediatrics, 1084
Electronic prescribing in pediatrics, 539–541, 545–549

as safer and more effective medication management, 1019–1020
Elementary school-aged children, attention-deficit/hyperactivity 

disorder in, 8, 15, 23
E-mails, communication between pediatricians and their patients, 1020
Emergencies

drugs to consider in preparing for pediatric, 1064
medical, at schools, 1049–1050
preparation for, in the offices of pediatricians and pediatric primary 

care providers, 1064
Emergency care

for children, 999
patient safety in pediatric, 1057

Emergency contraception, 1020
Emergency department. See also Hospital(s)

consistent metrics in, 1097
death of child in, 1014
dispensing medications at hospitals upon discharge from, 1017
guidelines for care of children in, 1030
joint statement with American Academy of Pediatrics and 

American College of Emergency Physicians on death of 
child in, 1014

overcrowding crisis in our nation’s, 1055
patient- and family-centered care of children in, 1056
patient-and family-centered care of children in, role of emergency 

physician in, 1057
pediatric care in, 1101
pediatric mental health emergencies in, 1057

Emergency equipment in school setting, 1098
Emergency information forms, emergency preparedness for children 

with special health care needs, 1020
Emergency medical services (EMS)

consent for, for children and adolescents, 1012
pediatric mental health emergencies in, 1058
role of the pediatrician in rural, 1077

Emergency physician(s)
patient- and family-centered care and role of, providing care to child 

in emergency department, 1057
role of, in providing care to child in emergency department, 1056

Emergency preparedness, emergency information forms and, for 
children with special health care needs, 1020

Emotional consequences of child abuse, 1091
Endocarditis, 444–445
Endoscopy biopsy, 637
Endotracheal intubation, premedication for nonemergency, in the 

neonate, 1064
Energy drinks for children and adolescents, 1085
Enterally fed preterm infants, calcium and vitamin D requirements of, 

463–469, 1004
Epilepsy, 163. See also Febrile seizures (FS); Seizures
Epinephrine

for bronchiolitis, 56
self-injectable, for first-aid management of anaphylaxis, 1081

Esophageal biopsy, 637
Esophageal pH monitoring, 636
Ethanol, prenatal exposure of fetus to, 832
Ethics

care of critically ill infants and children and, 1022
conduct of studies to evaluate drugs in pediatric populations, 1031
controversies in organ donation after circulatory death, 575–579
in dealing with parents whose judgment is impaired by alcohol or 

drugs, 1014
in genetic testing and screening of children, 583–585, 1022
institutional committees for, 1043
in research with socially identifiable populations, 1022

Ethnicity
disparities in health and health care of children and, 1073
research exploring effects on health, 1072

Evidence-review process for
diagnosis of attention-deficit/hyperactivity disorder, 10
treatment of attention-deficit/hyperactivity disorder, 10–11

Exchange transfusion, risks of, 180
Exercise

climatic heat stress and, children and adolescents, 1010
moderate-to-vigorous, 79, 101

Expert witness, participation in civil and criminal proceedings,  
1024–1025

Expulsion, out-of-school, 784–790, 1055
External cause-of-injury codes, hospital record of injured child and 

need for, 1036
Eyes. See also Vision

examination of
in children with juvenile rheumatoid arthritis, 1053
in evaluation of child abuse, 1025
in infants, children, and young adults by pediatricians, 1025
red reflex, 1075

Eyewear, protective, for young athletes, 1070

F
Facilitated communication for autism, auditory integration training 

and, 1003
Factor IX, deficiency of, 591, 595
Factor V, deficiency of, 595–596
Factor VII, deficiency of, 594–595
Factor VIII, deficiency of, 591
Factor X, deficiency of, 596
Factor XIII, deficiency of, 595, 612
Failure to thrive as manifestation of child neglect, 1025
Falls, from heights, windows, roofs, and balconies, 1025
Families. See also Home; Military families

adoption and, and pediatrician’s role in supporting communication, 
1025–1026

communication with, and children in conveying distressing 
information, 1011

counseling, who choose complementary and alternative medicine 
for their child with chronic illness or disability, 1013–1014

helping children and, deal with divorce and separation, 1035
home-visitation programs in improving health outcomes for 

children and, 1077
impact of social media on, 1039
pediatrician’s role, in supporting adoptive, 1061
presence of, during pediatric cardiopulmonary resuscitation and 

procedures, 1102
Family and Medical Leave Act (1993) (FMLA), 795–796
Family-centered care

in emergency department, 1056
medical home in, 1077
patient-centered care and, and role of emergency physician 

providing care to child in emergency department, 1057
role of emergency physician providing care to child in emergency 

department and, 1056
Family Educational Rights and Privacy Act (FERPA) (1974), 935–936
Family support programs, pediatrician’s role in, 1061
Fasting blood glucose, 79, 101
Fatality review of children, 1007
Fathers. See also Males

in enhancing men’s roles in care and development of their children, 
1026

Febrile infants, diagnosis and management of urinary tract infection in, 
and young children, 1016

Febrile seizures (FS), 145–163
action statement, 161
adverse outcomes in, 148
benefits and risks

of continuous anticonvulsant therapy, 149–150
of intermittent anticonvulsant therapy, 150
of intermittent antipyretics, 150–151

clinical practice guideline for long-term management of, 147–151
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coding quick reference for, 161
dangers of, 163
defined, 147, 156, 163
epilepsy and, 163
guideline definitions for evidence-based statements, 149
key action statements on, 157–159
lumbar puncture for children with, 157–158
neurodiagnostic evaluation, 155–159
treating, 163

with carbamazepine, 150
with diazepam, 150
with phenobarbital, 149–150
with phenytoin, 150
with primidone, 150
with valproic acid, 150

Fellows, pediatric training for, 1058
Females. See also Gender

guidance and management of asymptomatic neonates born to, with 
active genital herpes lesions, 1029–1030

medical concerns in athletes, 1049
menstruation in, 1050
ritual genital cutting of minors, 1077
Special Supplemental Nutrition Program for Women, Infants, and 

Children (WIC) for, 1093
Fertility, preservation of, in pediatric and adolescent patients with 

cancer, 1065
Fetal alcohol syndrome (FAS), 833
Fetal care centers, maternal-fetal intervention and, 1048
Fetal deaths. See also Death

standard terminology for, 1085
Fetal tobacco exposure, 832–833
Fetus. See also Infant(s); Newborn(s)

prenatal substance abuse and, 827–837, 1064
Fever

antipyretic use in children and, 1026
relieving, in bronchiolitis, 74

Fibrinogen, defects of, 597
Fibrinolysis, defects of, 597–598
Fibrinolytic defects, 612
Field triage of injured patients, 1100
Financing

of child health care, 1068
of pediatric home health care, 1026–1027

Firearm-related injuries, affecting pediatric population, 1027
Fires, reducing number of deaths and injuries from residential, 1075
Fireworks-related injuries to children, 1027
First aid, self-injectable epinephrine in management of anaphylaxis, 

1081
504 plan, 935
Fluoride, 445
Fluoroquinolones

systemic, 1092
topical, 1092

Flurbiprofen, 971
Folic acid for prevention of neural tube defects, 1027
Food(s). See also Diet; Eating disorders; Nutrition

organic, health and environmental advantages and disadvantages, 
1054

reimbursement for, for special dietary use, 1076
role of dietary nitrate in, in infant methemoglobinemia, 1041

Food allergies, 445
management of, in the school setting, 1047

Foodborne illness, consumption of raw or unpasteurized milk and milk 
products and, 515–518

Food safety, consumption of raw or unpasteurized milk and milk 
products by pregnant women and children, 515–518, 
1012–1013

Foster care
health care of youth aging out of, 1032
for HIV-exposed and HIV-infected infants, children, and 

adolescents, 1037
leaves for, 797
mental health and substance use screening and assessment of 

children in, 1101
Fragile X syndrome, health supervision for children with, 1034
Freestanding urgent care facilities, pediatric care recommendations 

for, 1058
Fruit juice, use and misuse of, in pediatrics, 1092

G
Galactagogues, 971–972
Galeazzi sign, 122
Gastroenteritis, 445
Gastroesophageal reflux, 445–446

management guidance for pediatricians, 633–642, 1028
Gastroesophageal scintigraphy, 636–637
“Gateway” drugs, stimulant medications as, 43
Gaucher disease, caregiver-fabricated illness and, 474
Gay

parent(s)
promoting well-being of children of, 859–861, 865–872, 1070

youth
health disparities for, 761
office-based care for, 749–752

Gender
attention-deficit/hyperactivity disorder and, 47
research exploring effects on health, 1072

Generic prescribing, generic substitution, therapeutic substitution and, 
1028

Genetic testing
of children with global developmental delay, 1098
of child with mental retardation or developmental delays, 1010
ethical and policy issues in children, 583–585, 1022
molecular, in pediatric practice, 1051

Genital cutting, ritual, of female minors, 1077
Genital herpes simplex virus (HSV)

diagnosis of, 649
guidance and management of asymptomatic neonates born to 

women with active lesions, 1029–1030
management of asymptomatic neonates born to women with active 

lesions, 647–658
Gestational age, antenatal counseling regarding resuscitation at, 1002
Girls. See Females
Glanzmann thrombasthenia (GT), 598, 612
Global climate change, children’s health and, 1028–1029
Global developmental delay, genetic and metabolic testing on children 

with, 1098
Glucose 6-phosphate dehydrogenase (G6PD), deficiency of, 179–180
Glucose homeostasis, postnatal, in late-preterm and term infants, 1063
Glucose toxicity, 79, 101
Gonorrhea, expedited partner therapy for adolescents diagnosed with, 

1099
Graduate medical education

financing, to meet needs of children and future pediatricians 
workforce, 1026

meeting needs of children, 1026
Group A beta-hemolytic streptococcus (GAS) pharyngitis, antibiotic 

treatment of, 851
Group B streptococcal disease, 446
Gun-Free Schools Act (1994), 786
Gynecologic examination for adolescents in pediatric office setting, 1032
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H
Haemophilus influenzae, 919
Haemophilus influenzae type b (Hib) vaccine, 921, 922, 923–924, 1040–

1041
Hand decontamination in bronchiolitis, 62–63, 72
Hard of hearing, principles and guidelines for early intervention after 

confirmation that child is deaf or, 1103–1104
Hazards. See also Injuries

ambient air pollution, as health, to children, 1001–1002
snowmobiling, 1084
from ultraviolet radiation, 1090

HbA1c concentrations in type 2 diabetes mellitus (T2DM), 86–87
Headaches

migraine, 449
treating, 334

Head lice, 1032
Head trauma

in infants and children, 999
intracranial venous thrombosis mimicking abusive, 600
vaccines mimicking abusive, 600

Health and Human Services, US Department of (HHS) 
recommendations, for pulse oximetry screening for critical 
congenital heart disease, 1020–1021

Health care
for children and adolescents in juvenile justice system, 1032–1033
for children in United States military families, 683–694
confidentiality in adolescents, 1012
early childhood adversity, toxic stress, and role of pediatricians in 

translating developmental science into lifelong, 1018
electronic prescribing in, 539–541, 545–549
enhancing pediatric workforce diversity and, 555–563
financing child, 1068
global climate change and, 1028–1029
for immigrant, homeless, and migrant children, 1071
nondiscrimination in pediatric, 1052
personal health records in improving the quality of, for children, 

1092–1093
preventive, 1075
principles of pediatric patient safety reducing harm to, 1068
providing, for immigrant, migrant, and border children, 885–890
race/ethnicity, gender, socioeconomic status research exploring 

effects on, 1073
racial and ethnic disparities in, of children, 1072
religious objections to, 510–511, 1076
scope of benefits, for newborns, infants, children, adolescents, and 

young adults, 1080–1081
scope of practice issues in delivery of pediatric, 947–951, 1080–1081
for secondary school-age athlete communication, 1097
for sexual minority youth, 765–769
social determinants of, 490
transitioning HIV-infected youth into adult, 981–985
underinsurance of adolescents in, 1090
for young adults with special needs, 1012
of youth aging out of foster care, 1032

Health care personnel. See also Emergency physician(s); Nursing; 
Pediatrician(s); Physician(s)

protecting children from sexual abuse by, 1070
recommendation for mandatory influenza immunization of all, 1074

Health care transition, supporting, from adolescence to adulthood in 
medical home, 1087

Health centers, school-based, 1079
Health equity, children’s rights and, 1033
Health information technology

medical home and, 1033
standards for, to ensure adolescent privacy, 1085

Health Information Technology for Economic and Clinical Health Act 
(HITECH) (2009), 549

Health insurance. See also Affordable Care Act (ACA) (2010)
under, of adolescents, 1090
high-deductible plans in, 1035
precertification process in, 1064

risks of consumer-driven products, 1035
State Children’s Health Insurance Program (SCHIP), 1039,  

1085–1086
Health Insurance Portability and Accountability Act (HIPAA) (1996), 

936
child abuse confidentiality and, 1006

Health risk assessment, oral, timing and establishment of dental 
home, 1054

Health services, role of the school nurse in providing school, 1078–1079
Health supervision for children

with achondroplasia, 1033–1034
with Down syndrome, 1034
with Fragile X syndrome, 1034
with Marfan syndrome, 699–710, 1034
with neurofibromatosis, 1034
with Prader-Willi syndrome, 1034
with sickle cell disease, 1034
with Williams syndrome, 1032

Hearing assessment
in children, 1035
early detection and intervention programs for, 1093
otitis media with effusion and, 272, 284
principles and guidelines for, and intervention programs, 1093

Hearing problems, signs of, 292
Helicobacter pylori infection, 446
Helmets, bicycle, 1003
Hematemesis, 590
Hematochezia, 590
Hematopoietic stem cell transplants, 446

children as donors, 1008
Hemophilia A, 591
Hemophilia B, 591
Hemophilia C, 595
Hepatitis A (HepA) vaccine, 920, 921, 922, 925

recommendations for administering, to contacts of international 
adoptees, 1074

Hepatitis B (HepB) vaccine, 921, 922, 923, 1040–1041
Herbal products, commonly used, 972
Hermansky-Pudlak syndrome, 598
Hernia

congenital diaphragmatic, 959
postdischarge follow-up of infants with congenital diaphragmatic, 

1063
Herpes simplex virus (HSV) infection, 647–658, 1029

genital
diagnosis of, 649
guidance and management of asymptomatic neonates born to 

women with active lesions, 1029–1030
management of asymptomatic neonates born to women with 

active lesions, 647–658
Heterosexism, identity formation and, 750, 759–760
High-deductible health plans, 1035
High-risk infants. See also Low birth weight infants

hospital discharge of the, 1036
noninitiation or withdrawal of intensive care for, 1052

High-risk patients, cardiovascular risk reduction in, 1097
Hip, developmental dysplasia of. See Developmental dysplasia of 

hip (DDH)
Histamine2 receptor antagonists (H2RAs), 639
HIV. See Human immunodeficiency virus (HIV) infections
Home. See also Families; Medical homes

financing of pediatric health care at, 1026–1027
guidelines for, of infants, children, and adolescents with chronic 

disease, 1031
testing for drugs of abuse in the, 1088

Home birth, planned, 1062–1063
Home care

of children and youth with health care needs and technology 
dependencies, 1036

financing of pediatric, 1026–1027
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Homelessness, providing care for children and adolescents facing, 
876–880, 1070–1071

Homesickness, preventing and treating, 1065
Home visitation

in improving health outcomes for children and families, 1077
role of pre-school, in improving children’s developmental and 

health outcomes, 1078
Homophobia, identity formation and, 750, 759–760
Hospice care

pediatric, 801–806
pediatric palliative care and, 1058–1059

Hospital(s). See also Emergency department; Neonatal intensive care 
unit (NICU); Pediatric intensive care units (PICUs)

dispensing medications at, upon discharge from emergency 
department, 1017

guiding principles for pediatric programs, 675–678
healthy term newborns in, 1036–1037
institutional ethics committees in, 1043
medical staff appointment and delineation of pediatric privileges 

in, 1050
neonatal care levels in, 1045
overcrowding crisis in emergency departments, 1055
patient- and family-centered care and role of physician providing 

care to child in, 1056
pediatric observation units in, 1058

Hospital discharge. See also Discharge guidelines
of the high-risk neonate, 1036
safe transportation of newborns at, 1079

Hospitalized children
pediatrician in coordinating care of, 1062
preventing and treating homesickness in, 1065

Hospital record of injured child and need for external cause-of-injury 
codes, 1036

Housing insecurity, providing care for children and adolescents facing, 
876–880

Human embryo research, 1037
Human immunodeficiency virus (HIV) infection, 446–447

in adolescents
pediatricians role in prevention and intervention, 1000
pediatricians role in promoting routine testing, 1000

antiretrovirals in reducing risk of mother-to-child transmission of 
virus in, 1035–1036

blood-borne viral pathogens in athletic setting and, 1037
diagnosis of, in children younger than 18 months in United States, 

1015–1016
disclosure of illness status to children and adolescents with, 1017
education of children with, 1019
evaluation and management of infant exposed to, in United States, 

1023
guidelines for prevention and treatment of opportunistic infections 

in, 1100
human milk, breastfeeding, and transmission of, in United States, 

1037
identification and care of infants exposed to, in foster care, 1037
increasing access to, for children with, 1040
increasing antiviral drug access for children with, 1040
infant feeding and transmission of, 715–719
postexposure prophylaxis in children and adolescents for 

nonoccupational exposure to, 1063
reducing risk of, associated with illicit drug use, 1075–1076
screening for, 1037
surveillance of pediatric, 1087
testing and prophylaxis in preventing mother-to-child transmission, 

1035–1036
transitioning youth into adult health care, 981–985

Human immunodeficiency virus (HIV) testing
lesbian, gay, bisexual, transgender, and questioning youth and, 

751–752
prevention for sexual minority youth and, 766–767

Human milk. See also Breastfeeding; Milk and milk products
breastfeeding, transmission of HIV in United States and, 1037
breastfeeding and use of, 1004
transfer of drugs and therapeutics into, 965–974, 1089

Human papillomavirus (HPV) vaccine, 921, 922, 925, 1037
Hydration

in bronchiolitis, 71
assessing, 58

forgoing medically provided, in children, 1027–1028
Hydrocodone, 970
Hyperbilirubinemia, 165–224. See also Jaundice

abnormal direct and conjugated bilirubin levels for, 179
algorithm for management of, 169
assessment of adequacy of intake in breastfeeding infants, 179
bilirubin encephalopathy and kernicterus and, 167–168
capillary versus serum bilirubin measurement for, 179
coding quick reference for, 221
direct-reacting and conjugated bilirubin for, 179
evidence-based review of important issues concerning, 189–200
follow-up discharge, 213
future research on, 174–176
G6PD dehydrogenase deficiency and, 179–180
identification of hemolysis for, 176
implementation strategies for, 173–174
jaundice and, 223–224
nomograms and measurement of serum and TcB for, 176
nomograms for designation of risk and, 179
pharmacologic therapy for, 176
phototherapy for, 182–186

complications in, 185
dose-response relationship of, 183
effective use of, 184–185
effect on irradiance of light spectrum and distance between 

infant and light source, 183–184
exchange transfusion for, 172
home, 185
hydration, 185
intensive, 184
intermittent versus continuous, 185
measuring dose of, 182–183
in preventing, 203–209
in preventing severe neonatal, 1062
stopping, 185
sunlight exposure and, 185

predischarge risk assessment for subsequent severe, 212–213
primary prevention of, 168
response to predischarge TSB measurements, 213
risk factors, 212
risks of exchange transfusion, 180, 200–201
secondary prevention of, 168, 170–172
serum albumin levels and B/A ratio, 180–181
studies measuring behavioral and neurologic outcomes in infants 

with, 195
subtle neurologic abnormalities associated with, 180
TcB measurements, 213–214
treatment for

acute bilirubin encephalopathy, 173
outpatient management of jaundiced breastfed infant, 173
phototherapy, 172, 173
serum albumin levels and bilirubin/albumin ratio, 173

universal bilirubin screening, guidelines, and evidence, 217–219
Hyperglycemia

moderate, 79, 101
severe, 101

Hypernatremic dehydration, caregiver-fabricated illness and, 474
Hyperplasia, congenital adrenal, 443
Hypertension, type 2 diabetes mellitus (T2DM) and, 106–107
Hypertrophy, adenotonsillar, 363
Hypofibrinogenemia, 597
Hypotension, management of, in very-low-birth-weight infant, 1101
Hypothyroidism, screening and therapy for congenital in newborns, 

1091
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I
Ice hockey, effects of body checking in safety of, 1079
Idiopathic scoliosis, screening, in adolescents, 1103
Imaging. See also Neuroimaging; Radiology

for acute bacterial sinusitis, 324
after urinary tract infections, 434–435
in developmental dysplasia of hip (DDH), 123
diagnostic, 972–973

of child abuse, 1017
radiation risk to children from CT scans and, 1073

Immigrant children, providing care for, 885–890, 1071
Immunization(s). See Vaccine(s)
Immunization information systems, 1038
Immunodeficiency, caregiver-fabricated illness and, 474
Inactivated polio vaccine (IPV) vaccine, 921, 922, 1040–1041
Inappropriate use of school “readiness” tests, 1040
Indigenous communities, early childhood caries in, 1018
Individual Education Plan (IEP), 935

pediatrician’s role in development and implementation of,  
1060–1061

Individual Family Service Plan (IFSP), pediatrician’s role in 
development and implementation of, 1060–1061

Individualized health care plan, 935
Individuals with Disabilities Education Act (IDEA) (1990) Part C, early 

intervention, medical home and, for best practice and best 
outcomes, 1018

Industry, gifts to physicians from, 1099
Infant(s). See also High-risk infants; Low birth weight infants; 

Neonate(s); Newborn(s); Premature infants
calcium and vitamin D requirements of enterally fed preterm, 

463–469
Clostridium difficile infection in, 1010
from culturally diverse backgrounds, 529
diagnosis and prevention of iron deficiency and iron-deficiency 

anemia in young children and, 1016
drug withdrawal of, 1051
echocardiography in, 1019
from economically deprived backgrounds, 529
from environments of abuse or neglect, 528
ethics and care of critically ill, 1022
evaluating, with multiple fractures, 1022–1023
evaluation and management of, exposed to HIV-1 in United States, 

1023
eye examination in, by pediatricians, 1025
feeding of, and transmission of human immunodeficiency virus in, 

715–719
guidelines for determination of brain death in, 1030–1031
guidelines for home care of, with chronic disease, 1031
guiding principles for managed care arrangements for health care 

of, 1032
head trauma in, 999
hearing assessment in, beyond neonatal screening, 1035
HIV-testing and prophylaxis in preventing mother-to-child 

transmission, 1035–1036
identification and care of HIV-exposed and HIV-infected, in foster 

care, 1037
identification with developmental disorders in the medical home, 

1038
inguinal hernia in, 1002–1003
inhaled nitric oxide in preterm, 989–993, 1092
lactose intolerance in, 1043
late-preterm, 1044
managed care arrangements for health care of, 661–669
medical treatment for spasms, 1098
with mental health issues, 528
methemoglobinemia in, 1041
phototherapy preventing severe neonatal hyperbilirubinemia 

in, 1062
positional skull deformities in, 1066
postdischarge follow-up of, with congenital diaphragmatic 

hernia, 1063

postnatal glucose homeostasis in late-preterm and term, 1063
prevention of drowning in, 1066
prevention of Streptococcus pneumoniae infections in, 1074–1075
recommendations for safe sleeping environment, 1083–1084
red reflex test in, 1075
safe transportation of premature and low birth weight, 1079
scope of health care benefits for, 1080–1081
screening examination of premature, for retinopathy of prematurity, 

1081
soy-based formulas in feeding, 1092
standard terminology for deaths in, 1085
surgery in, 1097
swimming programs for, 1087

Infantile spasms, medical treatment of, 1098
Infant walkers, injuries associated with, 1042
Infection(s). See also Human immunodeficiency virus (HIV) infection

Clostridium difficile, in infants and children, 1010
epidemiology of and diagnosis of health care-associated, in neonatal 

intensive care unit (NICU), 1021
group B streptococcal disease, 446
Helicobacter pylori, 446
herpes simplex virus, 647–658
human immunodeficiency virus (HIV), 446–447
intravascular catheter-related, 448
judicious antibiotic prescribing for upper respiratory tract, 846–853, 

1068
methicillin-resistant Staphylococcus aureus, 449
palivizumab for prevention of respiratory syncytial virus, 1050
prevention and control of, in pediatric ambulatory settings,  

1041–1042
respiratory syncytial virus, palivizumab in preventing, 1050
strategies for prevention of health care-associated, in neonatal 

intensive care unit (NICU), 1086
Influenza, 448

antiviral therapy and prophylaxis for, in children, 1002
prevention and control of, in children, 1074

2013-2014, 901–915
recommendations for the prevention and treatment of, in 

children, 1074
Influenza (IIV; LAIV) vaccine, 920, 921, 924

acute otitis media and, 250, 252
egg allergy and, 907–908
recommendation for mandatory, of all health care personnel, 1074

Information, physicians refusal to provide, or treatment on claims of 
conscience, 1062

Information systems, immunization, 1038
Informed consent. See also Consent

parental permission and assent in pediatric practice, 1042
in pediatric practice, 1042

Informed refusal, religious or spiritual beliefs conflict between pediatric 
care, exemptions, public funding and, 1012

Ingram icterometer, 198
Inguinal hernia in infants, 1002–1003
Inhalant abuse, 1042
Inhaled nitric oxide, 1092
Injured patients, field triage of, 1100
Injuries. See also Hazards; Safety

cheerleading, 1006
evaluating infants and young children with multiple fractures, 

1022–1023
falls from heights, windows, roofs, and balconies, 1025
firearm-related, 1027
fireworks-related, 1027
hospital record of, and the need for external cause-of-injury codes, 

1036
with infant walkers, 1042
in-line skating, 1042
lawn mower related, to children, 1044
motor, 1001
office-based counseling for prevention of, 1053
overuse, in child and adolescent athletes, 1055
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prevention of
agricultural, 1065
all-terrain vehicle and, 1001
choking among children, 1065–1066
drowning, 1066
unintentional among American Indian and Alaskan native 

 children, 1067
reducing number of, from residential fires, 1075
risk of nonpowder guns and, 1042
scooter, 1084
shopping cart-related, 1083
skateboard, 1084
snowmobiling, 1084
in youth soccer, 1042

In-line skating injuries, 1042
Inpatient health information technology systems, 1057–1058
Institutional ethics committees, 1043
Insulin. See also Diabetes mellitus

for type 2 diabetes mellitus (T2DM), 83–91
Insurance coverage. See also Health insurance; State Children’s Health 

Insurance Program (SCHIP)
consensus statement of mental health and substance abuse services 

for children and adolescents, 1043
Integrated school health services, school health centers and other, 1079
Integument in Marfan system, 708
Intelligence outcomes, effect of bilirubin on, 195–196
Intensification, 79, 101
Intensive care. See also Neonatal intensive care unit (NICU)

noninitiation or withdrawal of, for high-risk newborns, 1052
Intensive phototherapy, 184
Intensive training, sports specialization in young athletes and, 1043
Intercurrent illnesses, 79, 101
Intermediate care, admission and discharge guidelines for pediatric 

patient requiring, 1000
Intermittent anticonvulsant therapy, for febrile seizures, 150
Intermittent antipyretics for febrile seizures, 150–151
International adoptees, recommendations for administering Hepatitis A 

(HepA) vaccine to contacts of, 1074
Intersex disorders, consensus statement on management of, 1097
Intervention programs, principles and guidelines for early hearing 

detection and, 1093
Intimate partner violence, role of pediatrician in, 1043
Intracranial hemorrhage (ICH), 590, 611

coagulation tests in, 614–615
factor VII deficiency and, 594

Intracranial venous thrombosis mimicking abusive head trauma, 600
Intranasal corticosteroids, obstructive sleep apnea syndrome and,  

344, 389
Intravascular catheter-related infections, 448
Intubation, surfactant, and extubation (INSURE) strategy, 929, 957
Iron deficiency, diagnosis and prevention of, in infants and young 

children, 1016
Iron deficiency anemia, diagnosis and prevention of, in infants and 

young children, 1016

J
Japanese encephalitis vaccine for children, 1104
Jaundice, 449. See also Hyperbilirubinemia

breastfeeding and, 223
checking baby for, 223
clinical evaluation of, 178–179
defined, 223
disappearance of, 224
identifying, 223
in newborns, 223
prevention of, 224

Juvenile justice system, health care for children and adolescents in, 
1032–1033

Juvenile offenders, executing, 1098
Juvenile rheumatoid arthritis, ophthalmologic examinations in children 

with, 1053

K
Kawasaki disease, diagnosis, treatment, and long-term management of, 

1098
Kernicterus

bilirubin encephalopathy and, 167–168
case reports of, 193
cases with comorbid factors, 194
cases with unknown etiology, 193–194
clinical manifestations of, 178
demographics of, 193
geographic distribution of reported, 193

Kilograms, weighing pediatric patients in, 1104
Knee brace, use of, in young athlete, 1043

L
Labor, testing of women in, for genital herpes, 651–655
Laboratory evaluation, need for, for bleeding disorders, 610–611
LactMed, 966
Lactose intolerance in infants, children, and adolescents, 1043
Language

modeling contractual, for medical necessity for children, 1051
poor, development of, after prenatal exposure, 835

Language disorders, attention-deficit/hyperactivity disorder and, 39
Language testing, otitis media with effusion and, 272–273, 284
Late-preterm infants, 1043
Lawn mower-related injuries to children, 1044
Learning. See also Education; School(s)

effect of middle ear fluid on, 293
returning to, following a concussion, 935–943, 1077

Learning disabilities. See also Attention-deficit/hyperactivity disorder 
(ADHD); Education; School(s)

attention-deficit/hyperactivity disorder and, 39
dyslexia, vision, and, 1044

Legalization of marijuana, 1044–1045
Lesbian

parent(s)
promoting well-being of children of, 859–861, 865–872

youth
health disparities for, 761
office-based care for, 749–752, 757–770, 1053
resilience of, 764–765

Leukocyte esterase test, in diagnosing urinary tract infection, 400
Lice, head, 1032
Life services for children, 1007
Lifestyle changes, acute otitis media and, 252
Life support training courses, role of pediatricians in advocating, for 

parents and the public, 1077–1078
Life-sustaining medical treatment

in abused children, 1027
guidelines on forgoing, 1031

Life-threatening medical emergencies, response to cardiac arrest and 
selected, 1102

Lightning safety for athletics and recreation, 1100
Literature search, urinary tract infections and, 413
Long-term follow-up care for pediatric cancer survivors, 1045
Low birth weight infants. See also High-risk infants

safe transportation of, 1079
Lumbar puncture in child with febrile seizure, 157–158

M
Maladaptive behaviors, oral health care for children with chronic dental 

erosions secondary to, 780
Males. See also Gender

enhancing roles of, in care and development of their children, 1026
sexual and reproductive health care in adolescent, 1045–1046

Malnutrition, pediatric, 1097–1098
Maltreatment. See also Psychological maltreatment

of children with disabilities, 1047
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Managed care
arrangements for health care newborns, infants, children, 

adolescents, and young adults, 661–669, 1032
for autism spectrum disorders, 1047
Medicaid and, 729–730

Marfan syndrome
health supervision for children with, 699–710, 1034
neonatal, 710
skeletal system involvement in, 700–704

Marijuana. See also Substance abuse
breastfeeding and prenatal exposure to, 834
as continuing concern for pediatricians, 1048
potential impact on youth of legalization of, 1044–1045
prenatal exposure of fetus to, 832

Maternal-fetal intervention, fetal care centers and, 1048
Maternal phenylketonuria, 1048–1049
Measles-mumps-rubella (MMR) vaccine, 921, 922, 925
Meconium aspiration syndrome, 958–959
Media

for adolescents, 483–485, 1008
obesity and, 1008
substance abuse and, 1008

for children, 1008
younger than 2 years, 1049

education on, 1049
sexuality, contraception, and, 1082
violence in, 1049

Medicaid program
history of, 723–724
impact of Affordable Care Act and 2012 Supreme Court decision on, 

724–725
policy statement of, 1049

Medical care. See Health care
Medical concerns

in female athletes, 1049
sports participation and, 1049

Medical emergencies at schools, 1049–1050
Medical homes, 1050. See also Home

care coordination in, for integrating health and related systems of 
care for children with special health care needs, 1005

for children and youth
with cerebral palsy, 1071
with spina bifida, 1071

early intervention, IDEA Part C and, 523–532
for best practice and best outcomes, 1018

expansion of newborn screening and, 1052
in family-centered early intervention services, 1077
health information technology and, 1033
identifying infants and young children with developmental 

disorders, 1038
Marfan system and, 709
Medicaid and, 725–726
primary care, 664

Medical necessity
essential contractual language for, in children, 569–572, 1021
modeling contractual language for children, 1051

Medical neglect, recognizing and responding to, 1074
Medical training, oral health education in, 780
Medical treatment

guidelines on forgoing life-sustaining, 1031
of infantile spasms, 1098

Medicare Improvements for Patients and Providers Act (MIPPA)  
(2008), 548

Medications. See also Antibiotics; Stimulants; specific
administration of, in school, 1029
for attention-deficit/hyperactivity disorder, 16, 40–41, 45
dispensing, at hospital upon discharge from emergency department, 

1017
electronic prescriptions and, 539–541, 545–549, 1019–1020
generic substitution for, 1028
for otitis media with effusion and, 284

pain, 970–971
stimulants, 43

Meningitis, prevention and treatment of acute otitis media and, in 
children with cochlear implants, 1010–1011

Meningococcal conjugate (MCV4) vaccines, 921, 922, 925, 1050
Meningococcal disease, prevention and control of, 1101–1102
Meningococcal footnote, 920
Menstrual cycle as vital sign, 1050
Menstruation in female adolescents, 1050
Mental health

competencies in, for pediatric primary care, 1028
consensus statement of insurance coverage of, 1043
foster care and, 1101
infants and toddlers with issues in, 528
needs of children in U.S. military families, 683–694, 1033
pediatric and adolescent, in emergency medical services system, 1058
school-based services in, 1080
substance use screening and assessment of children in foster care, 

1101
Mental retardation

fragile X syndrome and, 1034
genetic evaluation of child with, 1010

Meperidine, 970
Meprobamate, 971
Metabolic testing on children with global developmental delay, 1098
Methamphetamine

breastfeeding and prenatal exposure to, 834
prenatal exposure of fetus to, 832

Methemoglobinemia, 1041
infant, 1041

Methicillin-resistant Staphylococcus aureus infection, 449
Microalbuminuria, 79, 101

type 2 diabetes mellitus (T2DM) and, 108–109
Middle ear effusion (MEE), 229

causes of, 293
effect on learning, 293
reducing risk of, 293
special tests for, 293
symptoms of, 293
treating, 294

Migraine headaches, 449
Migrant children, providing care for, 885–890, 1071
Military families

cycle of, 686–687
demographics of, 684–685
deployment and, 685–686, 688–689
health and mental health needs of children in United States, 683–694
injury or death of parent in, 692

Milk and milk products. See also Breastfeeding; Human milk
consumption of raw or unpasteurized, by pregnant women and 

children, 515–518, 1012–1013
human, breastfeeding, transmission of human immunodeficiency 

virus in United States and, 1037
Mineral metabolism, effects of preterm birth on, 464
Minolta Air-Shields jaundice meter, 198
Minors. See also Adolescent(s); Children; Youth

ritual genital cutting of female, 1077
as solid-organ donors, 1050–1051

Missing children, pediatrician’s role in prevention of, 1061
Modeling contractual language for medical necessity for children, 1051
Moderate hyperglycemia, 79
Moderate-to-vigorous exercise, defined, 79
Molds, spectrum of noninfectious health effects from, 1084–1085
Molecular genetic testing in pediatric practice, 1051
Mood disorders/depression, attention-deficit/hyperactivity disorder 

and, 39
Morbidity, BET-associated, 201
Mortality

anesthesia, 276
BET-associated, 201
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Mothers. See Females
Mother-to-child transmission, HIV testing and prophylaxis in 

preventing, 1035–1036
Motor delays, 734–745, 1051

identifying, 736–743
prescribing therapy services for children with, 1065
rationale in, 735–736

Motor injuries, prevention of, 1001
Mucolytic agents for acute bacterial sinusitis, 323–324
Multichannel intraluminal impedance monitoring, 636
Multiple fractures, evaluating infants and young children with,  

1022–1023
Munchausen syndrome by proxy, 473
Music lyrics and videos, impact of, on children and youth, 1039
Myelomeningocele, 1071
MYH9-related disorders, 598
Myopia in Marfan syndrome, 704–705
Myringotomy, 276

as not recommended for middle ear fluid, 275–276

N
Naproxen, 971
Nasal congestion, treating, 334
Nasal continuous positive airway pressure, randomized controlled 

trials of, starting at birth, 930–931
Nasal spray for acute bacterial sinusitis, 322–323
National Library of Medicines Toxicology Date Network (TOXNET), 966
Neglect. See also Child abuse; Child neglect

lack of supervision as, 1093
Neonatal drug withdrawal, 1051
Neonatal herpes simplex virus (HSV) infection

clinical manifestations of, 648–649
diagnosis of, 649–650
prevention of, 650–651
risk of, 648

Neonatal hyperbilirubinemia, evidence-based review of important 
issues concerning, 1024

Neonatal intensive care unit (NICU)
epidemiology and diagnosis of health care-associated infections in, 

1021
strategies for prevention of health care-associated infections in, 1086

Neonatal Marfan syndrome, 710
Neonatal nursing, advanced practice in, 1001
Neonate(s). See also Infant(s)

hospital discharge of the high-risk, 1036
levels of care for, 1045
management of, when born to women with active genital herpes 

lesions, 647–658
premedication for nonemergency endotracheal intubation in the, 1064
prevention and management of pain in the, 1066
red reflex test in, 1075
surfactant replacement therapy for, with respiratory distress, 955–960

Neural tube defects (NTDs), folic acid for prevention of, 1027
Neurobehavior, abnormalities of newborn, 833–834
Neurodiagnostic evaluation of child with simple febrile seizures, 154–159
Neurofibromatosis, health supervision for children with, 1034
Neuroimaging

in assessing febrile seizures, 159
in identifying motor delays, 740

Neurologically impaired children, patterning in treating, 1090
Neurologic examination in identifying motor delays, 738
Neuromotor examination in identifying motor delays, 739
Newborn(s). See also High-risk infants; Infant(s); Neonate(s)

assessment, resuscitation, and care of, immediately after home birth, 
822–823

care of, after home birth, 823–824
controversies concerning vitamin K and, 1013
expansion of screening, 1051
fact sheets on screening, 1052
hospital stay for healthy term, 1036–1037
intensive care, noninitiation or withdrawal of, for high-risk, 1052

managed care for, 661–669, 1032
noninitiation or withdrawal of intensive care for high-risk, 1052
role of pulse oximetry in examining for congenital heart disease, 

1078
safe transportation of, at hospital discharge, 1079
scope of health care benefits for, 1080–1081
screen and therapy for congenital hypothyroidism, 1091

New morbidities, 1051
Nicotine. See also Tobacco/tobacco products

breastfeeding and prenatal exposure to, 834
breastfeeding and replacement therapy, 970
congenital anomalies and, 833
effects on fetus, 831–832

Nitrate, role of dietary, in food and water, 1041
Nitric oxide, inhaled, 1092

in preterm infants, 989–993, 1092
Nitrite test in diagnosing urinary tract infections, 400
Nocturnal oximetry of obstructive sleep apnea syndrome, 360–361
Nonalcoholic fatty liver disease, type 2 diabetes mellitus (T2DM) and, 

110
Nondiscrimination in pediatric health care, 1052
Nonemergency endotracheal intubation, premedication for, in the 

neonate, 1064
Noninfectious health effects, spectrum of, from molds, 1084–1085
Noninherited risk factors, congenital cardiovascular defects and, 1101
Nonintracranial bleeding, 590
Nonpowder guns, injury risk of, 1042
Non-school-based programs for children and adolescents unable to 

attend school, 1036
Nonsevere acute otitis media (AOM), 229
Nonsteroidal anti-inflammatory drugs (NSAIDS), warnings on 

gastrointestinal bleeding, 971
Nontherapeutic use, implications for pediatric use of antimicrobial 

agents in animal agriculture, 1052–1053
Nonurgent pediatric care, consent by proxy for, 1012
Nose, relieving stuffy nose, 73
Nuclear scans, 440
Nursing

advanced practice in, 1001
school, role of, in providing school health services, 1078–1079

Nutrition. See also Diet; Food(s)
calcium and vitamin D requirements of enterally fed preterm 

infants, 463–469
creating plan for healthy living, 117
forgoing medically provided, in children, 1027–1028
organic, health and environmental advantages and disadvantages, 

1054
reimbursement for foods for special dietary use, 1076

O
Obama care. See Affordable Care Act (ACA) (2010)
Obesity, 79, 101

children, adolescents, and media, 1008
interactions between sleep disordered breathing and, 375–378
obstructive sleep apnea syndrome and, 367, 373

surgical treatment of, 378–379
prevention of childhood, through increased physical activity, 999
prevention of pediatric, 1066

Observation units, pediatric, 1058
Obstructive sleep apnea syndrome (OSAS)

adenotonsillectomy and, 341–343, 389
age, 367, 370
alternative testing and, 340–341
areas for future research, 344, 351
baseline severity of, 367
cardiovascular effects of, 356–358

growth, 358
inflammation, 358–359

continuous positive airway pressure (CPAP) and, 343, 370–373, 389
defined, 338–339
diagnosis of, 359–363, 1016
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Obstructive sleep apnea syndrome (OSAS), continued
ambulatory polysomnography (PSG), 361–362
cardiovascular parameters, 360
nocturnal oximetry, 360–361
nocturnal polysomnography (PSG), 362
radiologic studies of, 360
snoring evaluation, 360
utility of clinical evaluation, 360
utility of history, 359

guideline development for, 338–339
intranasal corticosteroids for, 344, 389
key action statements on, 339–344, 389
literature search, 349
obesity and, 373–380
polysomnography and, 340, 389
positional therapy, 372
prevalence of, 350–351
quality assessment, 348–349
rapid maxillary expansion, 372
risk factors for postoperative, 367
screening for, 339–340
sequelae of, 351–359

behavioral abnormalities, 355, 356
cognitive deficits, 351–352
exacerbation of neuropsychological deficits by other factors 

underlying childhood sleep disordered breathing (SDB), 
356–357

terminology in, 349–350
treatment of, 363–370, 1016

surgical, in obese child, 378–379
type 2 diabetes mellitus (T2DM) and, 110
weight loss and, 389

Office-based care for lesbian, gay, bisexual, transgender, and 
questioning youth, 749–752, 757–770, 1053

Office-based counseling for unintentional injury prevention, 1053
Opiates

breastfeeding and prenatal exposure to, 834
prenatal exposure of fetus to, 832

Opioids, recognition and management of iatrogenically induced 
dependence and withdrawal in children, 895–898,  
1073–1074

Oppositional defiant disorder or conduct disorder, attention-deficit/
hyperactivity disorder and, 39

Ophthalmologic examinations in children with juvenile rheumatoid 
arthritis, 1053

Oral aspects of child abuse and neglect, 1053–1054
Oral aversion, oral health care for children with, 779
Oral health care, 1054

for children with developmental disabilities, 777–781, 1054
preventive, for pediatricians, 1068

Oral health education in medical and residency training, 780
Oral health risk assessment, timing and establishment of dental 

home, 1054
Organ donation

ethical controversies in, after circulatory death, 575–579, 1022
transplantation and, 1058

Organic foods, health and environmental advantages and 
disadvantages, 1054

Organized sports for children and preadolescents, 1054–1055
Oronasal bleeding, 590
Orthopedic problems, type 2 diabetes mellitus (T2DM) and, 110
Ortolani sign, 125, 127
Ortolani test, 122
Osteogenesis imperfecta (OI), 599–600
Otalgia, treatment of, 236
Otitis externa, 230
Otitis media with effusion (OME), 229, 263–279

acute ear infections and, 291–292
allergy management and, 277–278, 284
antimicrobial therapy for, 271
child at risk and, 269–270, 284

coding quick reference for, 285
complementary and alternative medicine and, 276–277, 284
continuum model for, 286–289
distinguishing acute otitis media from, 235
documentation and, 269, 284
hearing and language testing and, 272–273, 284
key action statements on, 283–284
medications for, 271–272, 284
middle ear fluid and, 293–294
pneumatic otoscopy and, 284
referral and, 274–275, 284
screening for, 268–2639, 284
surgery and, 275–276, 284
surveillance and, 273–274, 284
tympanometry and, 267–268, 284
watchful waiting and, 270–271, 284

Otorrhea, 229–230
Out-of-school suspension and expulsion, 1055
Outpatient management of jaundiced breastfed infant, 173
Overcrowding crisis in our nation’s emergency departments, 1055
Overuse injuries in child and adolescent athletes, 1055
Overweight, 101. See also Obesity

defined, 79
prevention of, in children and youth, 1066

Oxycodone, 970

P
Package insert, uses of drugs not described in, 1092
Pain

abdominal, in children, 1009
ear, in acute ear infections, 292
medications for, 970–971
prevention and management of, in neonate, 1066
relief of, in pediatric patients in emergency medical systems, 1076
treating sinus, 334

Pain medications, 970–971
Palivizumab

for bronchiolitis, 60–62, 72
in preventing respiratory syncytial virus infection, 1050

Palliative care, 1055
hospice and, 455, 1058–1059
pediatric, 801–806

and hospice care, 1058–1059
Parent(s)

assisting, of sexual minority youth, 769
ethical considerations when dealing with, whose judgment is 

impaired by alcohol or drugs, 1014
immunizing, in pediatric office setting, 1039
importance of play in maintaining strong bonds with child, 1039
information for, on attention-deficit/hyperactivity disorder, 37–44
informed consent and assent in pediatric practice, 1042
promoting well-being of children with, who are gay or lesbian, 

859–861, 865–872, 1070
responding to refusal, for immunization of children, 1076
role of pediatricians, in advocating life support training courses for 

public and, 1077–1078
Parental leave

for pediatric training programs, 1056
for residents, 795–798, 1056

Parent-child bond, importance of play in promoting healthy child 
development and maintaining strong, and focusing on 
children in poverty, 1040

Parent-provider-community partnerships, optimizing outcomes for 
children with disabilities, 1056

Partial tonsillectomy, 363–364
Partner therapy, expedited, for adolescents diagnosed with Chlamydia 

or gonorrhea, 1099
Passive smoking. See also Tobacco/tobacco products

for bronchiolitis, 72
in bronchiolitis, 63–64
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Patient-centered care
family-centered care and, and role of emergency physician 

providing care to child in emergency department, 1057
pediatrician’s role and, 1056
role of emergency physician providing care to child in emergency 

department and, 1056
Patient safety, principles of pediatric, reducing harm due to medical 

care, 1068
Patterning in treating neurologically impaired children, 1090
PCV13 (13-valent pneumococcal conjugate vaccine), in preventing 

Streptococcus pneumoniae infections, 1075
Pedestrian safety, 1056
Pediatric(s). See also Children

age limits of, 1001
complementary and alternative medicine in, 1091–1092
electronic health care record systems in, 1085
electronic prescribing in, 539–541, 545–549, 1019–1020
ethical issues with genetic testing in, 1022
firearm-related injuries affecting population, 1027
freestanding urgent care facilities in, 1058
graduate medical education and workforce issues and principles 

in, 1029
guidelines for cancer centers, 1031
health care delivery in, 1080–1081
implications for nontherapeutic use of antimicrobial agents in 

animal agriculture, 1052
incorporating recognition and management of perinatal and 

postpartum depression into, 1040
infection prevention and control in ambulatory settings, 1041–1042
informed consent, parental permission, and assent in, 1042
inpatient health information technology systems in, 1057–1058
mental health competencies for primary care, 1028
molecular genetic testing in, 1051
nondiscrimination in health care, 1052
palliative care and hospice care in, 1058–1059
patient safety in, 1056
prevention of obesity in, 1066
preventive health care in, 1075
primary health care, 1059
probiotics and prebiotics in, 1069
professionalism in, 1069
professional liability coverage for residents and fellows in, 1069
promoting education, mentorship, and support for research in, 1069
Resource-Based Relative Value Scale System to, 1002
school-based health centers and, 1080
surveillance of, human immunodeficiency virus infections, 1087
transition from, to adult diabetes care systems, 1098
use and misuse of fruit juice in, 1092

Pediatric cancer centers, guidelines for, 1031
Pediatric cardiology, ACCF/AHA/AAP recommendations for 

training, 999
Pediatric cardiovascular centers, guidelines for, 1031–1032
Pediatric disease, tobacco use as, 1088–1089
Pediatric emergencies, preparing for, 1064
Pediatric fellowship training, 1058
Pediatric graduate medical education, access to care and, 814–815
Pediatric hospitalist programs, guiding principles for, 1032
Pediatric hospital medicine programs, guiding principles for, 675–678, 

1032
Pediatrician(s). See also Pediatric workforce

access to appropriate, 664
appropriate boundaries in the relationship with families and 

patients, 1060
childhood bereavement and, 1059
in child maltreatment prevention, 1060
in community pediatrics, 1060
continuing concern of, on marijuana, 1048
in coordinating care of hospitalized children, 1062
in development and implementation of IEP, 1060–1061
in development and implementation of IFSP, 1060–1061
diagnosis and management of bipolar disorder in adolescents, 1011

in disaster preparedness, 1059
early childhood adversity, toxic stress, and role of, in translating 

developmental science into lifelong health, 1018
e-mail communication between patients and, 1020
in enhancing men’s roles in care and development of their 

children, 1026
expansion of newborn screening and, 1052
eye examination in infants, children, and young adults by, 1025
families and adoption and, role in supporting communication, 

1025–1026
in family support programs, 1061
financing graduate medical education to meet needs of children, 

and future workforce of, 1026
gastroesophageal reflux management guidance for, 1028
guide for, for psychosocial implications of disaster or terrorism on 

children, 1072
health and mental health needs of children in United States military 

families, 689–693
implications for, on tobacco use, 1088
in intimate partner violence, 1043
liability and, 950
in life support training courses for parents and public, 1078
management guidance for gastroesophageal reflux, 633–642
media and, 484, 485
in patient- and family-centered care, 1056
preparation for emergencies in offices of, 1064
in prevention and intervention for HIV in adolescents, 1000
in prevention of missing children, 1061
in prevention of sexual harassment in workplace and educational 

settings, 1067
preventive oral health intervention for, 1068
in promoting routine testing for HIV in adolescents, 1000
responding to parental refusal of immunizations for children, 1076
in rural emergency medical services for children, 1077
in selecting appropriate toys for young children, 1081
suicide and suicide attempts and, 1086
in supporting adoptive families, 1061
unique qualifications of, 948
in youth violence prevention, 1077

Pediatrician workforce
changes in, 812–813
policy statement for, 811–817

Pediatric intensive care units (PICUs). See also Neonatal intensive care 
unit (NICU)

admission and discharge policies for, 1031
guidelines and levels of care for, 1031

Pediatric patient-centered care in emergency department, 1056
Pediatric primary care providers, preparation for emergencies in offices 

of, 1064
Pediatric privileges, medical staff appointment and delineation of, in 

hospitals, 1050
Pediatric rheumatologists, referral of children and adolescents to, 1100
Pediatrics

access to specialty services in, 664–665
admission and discharge guidelines for patients requiring 

intermediate care, 1000
changes in nature of practice, 813–814
changes in patient population in, 812
commitment to psychosocial aspects of, 1051
conflicts between religious or spiritual beliefs and, 509–512
in emergency department, 1101
enhancing pediatric workforce diversity and providing culturally 

effective, 1021
immunizing parents and close family contacts in office settings, 1039
malnutrition in, 1097–1098
mental health emergencies in, 1058
observation units in, 1058
palliative and hospice care in, 801–806, 1058–1059
sudden cardiac arrest in, 1059
surgical care guidelines for referral to specialists, 1032
trauma management in, 1047
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Pediatric training programs, 795–798
parental leave for, 1056

Pediatric workforce. See also Nursing; Pediatrician(s)
current status and future prospects for, 1060
enhancing diversity, 555–563
enhancing diversity and providing culturally effective pediatric 

care, 1021
future of pediatricians, 1026
graduate medical education and issues and principles of, 1029
statement on, 1060

Pentazocine, 970
Performance-enhancing substances, use of, 1092
Perinatal deaths, standard terminology for, 1085
Perinatal depression, incorporating recognition and management of, 

into pediatric practice, 1040
Perinatal group B streptococcal (GBS) disease, recommendations for 

prevention of, 1074–1075
Perinatal period, age terminology during, 1001
Periodicity in developmental dysplasia of hip (DDH), 128
Personal health records, using, to improve quality of health care for 

children, 1092–1093
Personal watercraft, use of, by children and adolescents, 1061
Pesticide(s) in children, 1061
Pets. See also Animals

exposure to nontraditional, at home and to animals in public 
settings and risks to children, 1025

Pharmacologic agents. See Drugs; Medications
Phenobarbital for febrile seizures, 149–150
Phenylketonuria, maternal, 1048–1049
Phenytoin for febrile seizures, 150
Phosphorus intake and absorption in preterm infants, 465
Phototherapy, 173, 182–186, 203–209

complications in, 185–186
dose-response relationship of, 183
effect of

on behavioral and neurologic outcomes and IQ, 197
on irradiance of light spectrum and distance between infant and 

light source, 183–184
on visual outcomes, 197

efficacy of, for prevention of total serum bilirubin (TSB) levels, 
196–197

evidence for effective, 206–207
exchange transfusion for hyperbilirubinemia and, 172
home, 185
hydration, 185
intensive, 184
intermittent versus continuous, 185
measuring dose of, 182–183
need for routine measurement, 183
in preventing hyperbilirubinemia, 203–209
preventing severe neonatal hyperbilirubinemia in newborn 

infants, 1062
research needs, 207–208
safety and protective measures, 207
standards for devices, 205–206
stopping, 185
sunlight exposure and, 185
using effectively, 184–185

Physical abuse. See Child abuse
Physical activities

built environment designing communities to promote, in 
children, 1004

creating plan for, 117
Marfan system and, 708
prevention of childhood obesity through increased, 999
promoting the participation of children with disabilities in,  

1069–1070
Physical examination

in identifying motor delays, 739–740
use of chaperones during, of pediatric patient, 1091
when sexual abuse is suspected, 625–626

Physician(s). See also Emergency physician(s); Pediatrician(s)
gifts to, from industry, 1099
refusal to provide information or treatment on claims of 

conscience, 1062
Pickup trucks, children in, 1009
PICU. See Pediatric intensive care units (PICUs)
Planned home birth, 820–824
α-2 plasmin inhibitor, 597–598
Plasminogen activator inhibitor type 1 (PAI-1), 598
Play, importance of

in promoting health child development and maintaining strong 
parent-child bond and focus on children in poverty, 1040

in promoting healthy child development, 1039
Pneumatic otoscopy, 293

otitis media with effusion and, 284
for testing middle ear fluid, 293

Pneumococcal conjugate (PCV13) vaccine, 921, 922, 924
acute otitis media and, 250

Pneumococcal polysaccharide (PPSV23) vaccine, 921, 1075
Pneumococcal vaccine, 920

acute otitis media and, 251–252
Pneumonia

community-acquired, 443
surfactant inactivation and, 959

Policy issues in genetic testing and screening of children, 583–585
Policy statement on circumcision, 1009
Poliovirus, 1063
Polysomnography (PSG)

ambulatory, 361–362
nocturnal, 362
obstructive sleep apnea syndrome and, 340, 389

Positional skull deformities, prevention and management of, in 
infants, 1066

Positional therapy, 372
Positive reinforcement for attention-deficit/hyperactivity disorder, 41
Postdischarge follow-up of infants with congenital diaphragmatic 

hernia, 1063
Postexposure prophylaxis in children and adolescents for 

nonoccupational exposure to human immunodeficiency 
virus (HIV), 1063

Postpartum depression, incorporating recognition and management of, 
into pediatric practice, 1040

Poverty
focus on children in, 1040
importance of play in promoting healthy child development and 

maintaining strong parent-child bond and focusing on 
children in, 1040

importance of play in promoting healthy child development for 
children in, 1040

Practice guidelines for developmental dysplasia of hip (DDH),  
1014–1015

Prader-Willi syndrome, health supervision for children with, 1034
Preadolescents, organized sports for, 1054–1055
Prebiotics in pediatrics, 1069
Precertification process, 1064
Prediabetes, 101

defined, 79
Pregnancy

adolescent, 1000
consumption of raw or unpasteurized milk and milk products in, 

515–518
counseling adolescents about options and, 1013
Marfan system and, 709
planned home birth and, 820–824
risk of maternal infection, 648
work conditions during, 797

Pregnant women, consumption of raw or unpasteurized milk and milk 
products by children and, 1012–1013

Premature infants. See also Neonate(s); Newborn(s); Preterm infants
safe transportation of, 1079
screening examination of, for retinopathy of prematurity, 1081
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Premedication for nonemergency endotracheal intubation in the 
neonate, 1064

Prenatal care, Marfan system and, 709–710
Prenatal substance abuse, short- and long-term effects on exposed fetus, 

827–837, 1064
Prenatal tobacco smoke exposure, 1081
Prenatal ultrasonography, 421
Prenatal visit, 1064
Preschool-aged children. See also Children

attention-deficit/hyperactivity disorder in, 13, 15, 16–17
Pre-school home-visiting programs, role of, in improving children’s 

developmental and health outcomes, 1078
Prescriptions. See also Medications

electronic, 539–541, 545–549
as safer and more effective medication management, 1019–1020

Preterm infants. See also Premature infants
calcium and vitamin D requirements of enterally fed, 1004
developmental dysplasia of hip (DDH) in, 123
inhaled nitric oxide in, 989–993, 1092
mineral metabolism and, 464
respiratory support in, at birth, 929–931, 1076
surfactant replacement therapy for, with respiratory distress,  

955–960, 1087
Preventive health care

recommendations for, 1075
underinsurance of adolescents and, 1090

Primary care. See also Pediatrician(s)
attention-deficit/hyperactivity disorder coding fact sheet for 

physician, 25–32
evaluation of children in, when sexual abuse is suspected, 621–628, 

1023
medical home for children and youth with cerebral palsy in, 1071
mental health competencies for pediatric, 1028
pediatric, 1059
providing medical home for children and youth with spina bifida, 

1071
Primary care medical home, 664
Primidone for febrile seizures, 150
Privacy, standards for health information technology to ensure 

adolescent, 1085
Process-of-care algorithm for attention-deficit/hyperactivity disorder, 

8 – 9, 11
Professional insurance coverage liability for pediatric residents and 

fellows, 1069
Professionalism in pediatrics, 1069
Prokinetic agents, 641
Prophylaxis for influenza in children, 1002
Propoxyphene, 970
Protective eyewear for young athletes, 1070
Prothrombin (Factor II) deficiency, 595
Proton pump inhibitors (PPIs), 639–641
Psychological maltreatment, 1072
Psychosocial care

implications of disaster or terrorism in children, 1072
Marfan system and, 709
in pediatrics care, 1051
risks of chronic health conditions in childhood and adolescence, 1072

Public, role of pediatricians in advocating life support training courses 
for, 1077–1078

Public funding, religious or spiritual beliefs conflict between pediatric 
care, informed refusal, exemptions and, 1012

Public health, community pediatrics in navigating medicine, social 
determinants and, of children’s health, 1011

Pulmonary airway in Marfan syndrome, 707–708
Pulmonary disease, sleep disordered breathing and, 379
Pulse oximetry screening

in examining newborns for congenital heart disease, 1078
HHS recommendations for, for critical congenital heart disease, 

1020–1021

Q
Quality health care

for adolescents, 999
challenges for e-prescribing in pediatrics, 546
development and use of measures in, 1068
managed care and, 666–667
Medicaid and, 730
using personal health records to improve, in health care for 

children, 1092–1093
Quebec platelet disorder, 598
Questioning youth, office-based care for, 749–752

R
Rabies-prevention policy, 1072
Race

disparities in health and health care of children, 1073
research exploring effects on health, 1072

Radiation
children in disaster involving, 1073
risk to children from computed tomography, 1073

Radiologic studies of obstructive sleep apnea syndrome, 360
Radiology, 449–450
Rapid maxillary expansion, 372
Readiness

inappropriate use of school tests, 1040
school, 1080

Recess, role of, in school, 1014
Recommendations

classifying, for clinical practice guidelines, 1009–1010
meeting of strategic advisory group of experts on immunizations, 

1101
Recreation

lightning safety for athletics and recreation, 1100
promoting the participation of children with disabilities in, 

 1069–1070
Recurrent acute otitis media (AOM), 229, 253
Red reflex test in neonates, infants and children, 1075
Referral(s)

guidelines for, to pediatric surgical specialists, 1032
otitis media with effusion and, 284

Reflux
gastroesophageal, 445–446
vesicoureteral, 452

Reimbursement for foods for special dietary use, 1076
Religious beliefs

conflicts between pediatric care and, 509–512, 1012
exemptions to child abuse and neglect laws and, 511
objections to medical care and, 510–511, 1076
public funding of spiritual healing practices, 511

Reproductive health care
male adolescents and, 1045–1046
underinsurance of adolescents and, 1090

Research
ethical considerations in, with socially identifiable populations, 1022
human embryo, 1037
race/ethnicity, gender, socioeconomic status, exploring their effects 

on health, 1072
Residents

oral health education for, 780
parental leave for, 1056
professional liability coverage for, 1069

Resource-Based Relative Value Scale System (RBRVS), application of, to 
pediatrics, 1002

Respiratory distress syndrome (RDS), 929, 931, 956–957
surfactant replacement therapy for, 955–960, 1087

Respiratory support in preterm infants at birth, 929–931, 1076
Respiratory syncytial virus (RSV) infections, palivizumab in preventing, 

1050
Response cost for attention-deficit/hyperactivity disorder, 41
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Restraint systems, aircraft, 1076
Resuscitation, antenatal counseling regarding, at gestational age, 1002
Retail-based clinics, 999
Retinopathy

screening for, in pediatric patient with type 1 diabetes mellitus, 1081
type 2 diabetes mellitus (T2DM) and, 107–108

Reye syndrome, aspirin and, 74
Rheumatic fever, diagnosis and treatment of acute streptococcal 

pharyngitis and, 1102
Rheumatoid arthritis, ophthalmologic examinations in children with 

juvenile, 1053
Ribavirin for bronchiolitis, 57–58, 71
Rickets

defined, 464
in-hospital assessment and management, 464–465
in preterm infants, 463–469

Ritual genital cutting of female minors, 1077
Rotavirus disease

prevention of, 1067
vaccine against, 921, 922, 923, 1067

S
Safety. See also Hazards; Injuries

child passenger’s, 1007
effect of body checking in youth ice hockey, 1079
lightning, for athletics and recreation, 1100
patient, pediatric emergency care setting, 1057
pedestrian, 1056
prevention of drowning and, 1066
school transportation and, 1080
trampoline, in children and adolescents, 1089

Salbutamol for bronchiolitis, 56
Same-sex parents, coparent or second-parent adoption by, 1013
School(s). See also Education; Secondary schools

administration of medication in, 1029
in combating substance abuse, 1079
corporal punishment in, 1013
disaster planning for, 1017
emergency equipment in, 1098
health assessments in, 1079
helping student with diabetes succeed, 1100
honoring do-not-attempt resuscitation requests in, 1036
importance and implementation of training in cardiopulmonary 

resuscitation and automated external defibrillation in 
schools, 1100

inappropriate use of “readiness” tests in, 1040
involvement in attention-deficit/hyperactivity disorder, 38, 42, 43
management of food allergies in, 1047
media and, 484–485
medical emergencies occurring at, 1049–1050
mental health services in, 1080
recess in, 1014
role of physician at, 1079
safety of transportation, 1080
school nurse in providing health services at, 1078–1079
soft drinks in, 1084
suspension and expulsion from, 784–790, 1055
testing for drugs of abuse in, 1088

School-based health centers, pediatric practice and, 1080
School bus transportation of children with special health care  

needs, 1079
School campaign statement of principles, 1103
School health centers, integrated school health services and, 1079
School nurse, role of, in providing school health services, 1078–1079
School personnel, guide for, in helping student to succeed with 

diabetes, 1100
School programming and supports for attention-deficit/hyperactivity 

disorder, 18–19, 38, 42, 43
School “readiness” tests, 1080

inappropriate use of, 1040

School-wide positive behavior support, out-of-school suspension and 
expulsion and, 788–789

Scoliosis, screening for idiopathic, in adolescents, 1103
Scooter injuries, 1084
Scope of practice issues in delivery of pediatric health care, 947–951
Scott syndrome, 598
Screening

expansion of newborn, 1052
for idiopathic scoliosis in adolescents, 1103
otitis media with effusion and, 284
of premature infants for retinopathy of prematurity, 1081

Seasonal influenza vaccines, 905–907
Secondary schools. See also School(s)

inter-association consensus statement on best practices for sports 
medicine management for, 1100

medical care for athletes in, 1097
Secondhand smoking, exposure to, 1081
Second-parent adoption by same-sex parents, 1013
Sedation, 450. See also Anesthesia

guidelines for monitoring and management of pediatric patients 
during and after, for diagnostic and therapeutic 
procedures, 1031

safe use of procedural, 780–781
Seizures, 450. See also Epilepsy

febrile (See Febrile seizures (FS))
Sensory integration therapies for children with developmental and 

behavioral disorders, 1082
Separation, helping children and families deal with, 1035
Sepsis, management of neonates with suspected early-onset bacterial, 

1047
Serum albumin levels and bilirubin/albumin, 173
Severe acute otitis media (AOM), 229
Severe hyperglycemia blood glucose, defined, 79
Sexual abuse

evaluation of children in primary care setting when suspected, 
621–628, 1023

interviewing children about possible, 623–625
physical examination when, is suspected, 625–626
protecting adolescents from, 1102
protecting children from, by health care providers, 1070
role of the pediatrician in intimate partner abuse and, 1043
working with families to mitigate adverse effects of, 627–628

Sexual activity, protecting adolescents from, 1102
Sexual assault victim, care of adolescent, 1005
Sexual behaviors, evaluation of, in children, 1023
Sexual education, condom use by adolescents and, 497–502
Sexual harassment, prevention of, in the workplace and educational 

settings, 1067
Sexual health care, male adolescent and, 1045–1046
Sexual history, sexuality and obtaining, 765–766
Sexuality

contraception, media and, 1082
education on, for children and adolescents, 1083

Sexually transmitted infections (STIs). See also Human 
immunodeficiency virus (HIV) infection

condom use by adolescents and, 497–502
testing and prevention for sexual minority youth, 766–767
testing for, 626–627

in lesbian, gay, bisexual, transgender, and questioning youth, 
751–752

Sexual minority youth, health disparities for, 750–751
Sexual orientation, adolescents and, 1082
Shaken baby syndrome, 999
Shopping cart-related injuries to children, 1083
Short- and long-term effects, prenatal substance abuse, and, on exposed 

fetus, 1064
Sickle cell disease, health supervision for children with, 1034
Sinusitis

evidence for diagnosis and treatment of acute uncomplicated, in 
children, 1024

subacute, 324–325
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Sinus pain, treating, 334
Skateboard injuries, 1084
Skiing injury, prevention of, 1103
Sleep apnea, 455. See also Obstructive sleep apnea syndrome (OSAS)
Sleep disordered breathing (SDB)

interactions between obesity and, 375–378
predictors of obesity-related, 373, 375
pulmonary disease and, 379

Sleepiness
excessive, in adolescents and young adults, 1024
obstructive sleep apnea syndrome and, 355

Sleeping environment
controversies regarding, and sudden infant death syndrome (SIDS), 

1005–1006
recommendations for safe infant, 1083–1084

Sleep-related infant deaths, recommendations for safe infant sleeping 
environment, 1083–1084

Smoking. See also Tobacco/tobacco products
drugs for cessation, 968–970

Snoring evaluation in obstructive sleep apnea syndrome, 360
Snowboarding injury, prevention of, 1103
Snowmobiling hazards, 1084
Soccer, injuries in youth, 1042
Social determinants of health, 490

community pediatrics in navigating medicine, public health, and, 
of children’s health, 1011

Socially identifiable populations, ethical considerations in research 
with, 1022

Social media, impact of, on children, adolescents, and families, 1039
Softball, 1003
Soft drinks in schools, 1084
Solid-organ donors, minors as, 1050–1051
Soy protein-based formulas in infant feeding, 1092
Special dietary use, reimbursement for foods for, 1076
Special health care needs

care coordination in medical home for integrating health and related 
systems of care for children with, 1005

health care for young adults with, 1012
transporting children with, 1079, 1089

Special Supplemental Nutrition Program for Women, Infants, and 
Children (WIC), 1093

Spina bifida, providing primary care medical home for children and 
youth with, 1071

Spiritual beliefs. See Religious beliefs
Sports. See also Athletes

baseball, 1003
boxing participation by children and adolescents, 1003–1004
concussions related to, in children and adolescents, 1085
injuries in youth soccer, 1042
in-line skating injuries in children and adolescents, 1042
intensive training and specialization, in young athletes, 1043
knee brace use in young athlete, 1043
returning to learning following concussion, 935–943, 1077
softball, 1003
youth soccer, 1042

Sports drinks for children and adolescents, 1085
Sports medicine. See also Athletes

inter-association consensus statement on best practices for 
management for secondary schools and colleges, 1100

State Children’s Health Insurance Program (SCHIP), 1039, 1085–1086
Status epilepticus, 450
Steroid 21-hydroxylase deficiency, 443
Steroids for acute bacterial sinusitis, 322
Stimulants

for attention-deficit/hyperactivity disorder, 40, 43
cardiovascular monitoring and, for attention-deficit/hyperactivity 

disorder (ADHD), 1004–1005
as “gateway” drugs, 43
getting high on, 43
side effects of, 40–41

Strategic advisory group of experts, recommendations of WHO, on 
immunizations, 1102

Strength training by children and adolescents, 1086
Streptococcal disease, 446
Streptococcus pneumoniae, prevention of, in infants and children, 1075
Stress, military family’s response to, 687–688
Student(s). See also Children

guide to school personnel in helping, to succeed with diabetes, 1100
helping, with diabetes succeed, 1100

Subacute sinusitis, 324–325
Substance abuse. See also Drugs; Marijuana; Stimulants; Tobacco/

tobacco products
assessment, of children in foster care, 1101
children, adolescents and media and, 1008
consensus statement of insurance coverage of, 1043
drugs for, 968–970
improving prevention, assessment, and treatment financing for 

children and adolescents, 1040
indications for management and referral of patients involved in, 1041
inhalants in, 1042
legalization of marijuana and, 1044–1045
lesbian, gay, bisexual, transgender, and questioning youth and, 

762–763
management and referral of patients involved in, 1041
marijuana as continuing concern for pediatrics, 1048
prenatal, 827–837
role of pediatrician in prevention, identification, and management 

of, 1088
role of schools in combating illicit, 1079
testing for, in children and adolescents, 1087–1088
tobacco use and, 1088

Substances, use of performance-enhancing, 1092
Sudden cardiac arrest, pediatric, 1059
Sudden infant death syndrome (SIDS)

distinguishing, from child abuse fatalities, 1017
recommendations for safe infant sleeping environment, 1083–1084
reducing risk of, 1005–1006

Suicide, adolescent, 1086
Supervision, lack of, as neglect, 1093
Supervisory neglect, 1093
Supplemental oxygen for bronchiolitis, 59–60, 71
Supplemental Security Income (SSI) for children and youth with 

disabilities, 1086
Surfactant, continuous positive airway pressure and, 959
Surfactant-replacement therapy

antenatal steroids and, 959
for preterm and term neonates with respiratory distress, 955–960
for respiratory distress in the preterm and term neonate, 1087

Surgery
do-not-resuscitate (DNR) orders for pediatric patients who require 

anesthesia and, 1017
guidelines for referral to pediatric specialists, 1032
otitis media with effusion and, 284
for pediatric gastroesophageal reflux disease, 641–642

Surveillance, otitis media with effusion and, 284
Suspension, out-of-school, 784–790, 1055
Swimming programs for infants and toddlers, 1087
System damage, epidemiology of bilirubin-induced central nervous, 

174–175
Systemic fluoroquinolones, use of, 1092
Systemic hypertension, athletic participation by children and 

adolescents who have, 1003

T
TcB measurements, accuracy of, 197–198
Team physicians, adolescent athlete and, 1103
Technology, prescribing assistive, for children with impaired 

communication, 1064–1065
Technology dependencies, home care of children and youth with health 

care needs and, 1036
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Teenagers. See Adolescent(s)
Telephone care, payment for, 1057
Television. See also Media

adolescents and, 1008
children and, 1008

Terrorism
chemical-biological, 1006
psychosocial implications of, 1072

Tetanus, diphtheria, acellular pertussis (Tdap) vaccine, 919, 921, 922, 
923, 999–1000

Therapeutics
generic prescribing, generic substitution and, 1028
monitoring and management of pediatric patients during and after 

sedation for, 1031
transfer of, into human breast milk, 965–974, 1089

Therapy services, prescribing, for children with motor disabilities, 1065
Thiazolidinediones (TZDs), 79, 101
Thrombin-activatable fibrinolysis inhibitor, 598
Thyroid-stimulating hormone concentrations, measuring in identifying 

motor delay, 740–741
Time-out for attention-deficit/hyperactivity disorder, 41
Tobacco/tobacco products. See also Substance abuse

acute otitis media and, 252
fetal exposure to, 832–833
implications for pediatrician, 1088
prenatal exposure to, 1081
role of the pediatrician in prevention, identification, and 

management of, 1088
secondhand exposure to, 1081
as substance of abuse, 1088
use of, 451–452

as pediatric disease, 1088–1089
Toddler(s). See also Children

from culturally diverse backgrounds, 529
from economically deprived backgrounds, 529
from environments of abuse or neglect, 528
with mental health issues, 528
swimming programs for, 1087

Token economy for attention-deficit/hyperactivity disorder, 41
Tonsillectomy, 276

partial, 363–364
Topical fluoroquinolones, use of, 1092
Toxic stress

early childhood adversity and, and role of pediatricians in trans-
lating developmental science into lifelong health, 1018

effects of early childhood adversity and, 1045
Toys, pediatrician’s role in selecting appropriate, for young children, 

1081
Training

ACCF/AHA/AAP recommendations for, in pediatric cardiology, 999
auditory integration, for autism and, 1003
in automated external defibrillators (AEDs), in schools, 1100
intensive in young athletes, 1043
life support, role of pediatricians in advocating, for parents and the 

public, 1077–1078
oral health education in medical, 780
pediatric fellowship, 1057, 1058
pediatric programs for, 795–798, 1058
strength, in adolescents, 1086

Trampoline safety in childhood and adolescence, 1089
Transgender youth

health disparities for, 751, 764
office-based care for, 749–752
treatment of, 767–769

Transparent clinical policies, development of, 1089
Transplant, hematopoietic stem cell, 446
Transplantation

minors as living solid-organ donors for, 1050–1051
pediatric organ donation and, 1058

Transportation
of children with special health care needs, 1079, 1089
of newborns at hospital discharge, 1079
of premature and low birth weight infants, 1079

Tuberculin testing, treatment of latent tuberculosis infection and, 1104
Tuberculosis, tuberculin testing and treatment of latent, 1104
Turner syndrome, 455
Tympanic membrane (TM), examination of, 235–236
Tympanometry, 230, 293

in confirming diagnosis of otitis media with effusion, 267–268, 284
for testing middle ear fluid, 293

Tympanostomy tubes, 275
follow-up management of children with, 1027

Type 1 diabetes mellitus (T1DM), 101
defined, 79

Type 2 diabetes mellitus (T2DM), 75–118. See also Diabetes mellitus
areas for future research, 91–92
coding quick reference for, 115
comorbidities of, 102, 105–110
complementary and alternative medicine for, 110–111
defined, 79
depression and, 109–110
dyslipidemia of, 107
finger-stick BG concentrations, 87–88
HbA1c concentrations in, 86–87
importance of family-centered diabetes care for, 80
insulin therapy for, 83
key action statements on, 78, 83–91, 115
lifestyle modification program for, 83–86

metformin as first-line therapy, 84–85
nutrition and physical activity, 84–85

management of, in children and adolescents, 1048
management of newly diagnosed, 77–93
microalbuminuria and, 108–109
moderate-to-vigorous exercise for, 90–91
nonalcoholic fatty liver disease and, 110
obstructive sleep apnea and, 110
orthopedic problems and, 110
reducing screen time, 91
retinopathy and, 107–108
tips for healthy living, 117–118

U
Ultrasonography, 420

prenatal, 421
Ultraviolet radiation, hazard to children from, 1090
Umbilical cord, timing of clamping after birth, 1104
Uncomplicated acute otitis media (AOM), 229
Underinsurance of adolescents, 1090
Unintentional injury, prevention of, among American Indian and 

Alaska native children, 1067
United States

evaluation and management of infant exposed to HIV-1 in, 1023
health and mental health needs of children in military families, 1033
human milk, breastfeeding, and transmission of human 

immunodeficiency virus in, 1037
recommended childhood and adolescent immunization schedules 

in, 1075
Upper gastrointestinal tract series, 636
Upper respiratory tract infections, judicious antibiotic prescribing for, 

846–853, 1068
Urgent care facilities, pediatric care recommendations for freestanding, 

1058
Urinalysis (UA)

automated, 400
in diagnosing urinary tract infection, 399–400
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Urinary tract infections (UTIs), 393–440
action statements on, 397–406, 437
areas for research, 406–407
clinical practice guideline algorithm, 410
coding quick reference for, 438
culture in, 400–401
diagnosis of, 395, 397–401, 439

automatic urinalysis, 400
in febrile infants and young children, 1016
following of children after, 435
nitrite test in, 400
tests for, 417
urinalysis in, 399–400
urine testing in, 433–434

evaluation and management of abnormalities, 418–421
follow-up, 440
imaging after, 434–435
literature search and, 413–428
management of, 395, 400–406

in febrile infants and young children, 1016
prevalence and risk factors for, 415–416
short-term treatment of, 417–418
symptoms of, 439
treating, 434, 439
ultrasonography and, 420

Urine
collection of, 439
obtaining samples, 417, 434
urinary tract infections and testing, 433–434

V
Vaccine(s)

Advisory Committee on Immunization Practices (ACIP) 
recommendations, 1099

breastfeeding and, 973–974
diphtheria, tetanus toxoids, and acellular pertussis (DTaP), 921, 922, 

1040–1041
to eliminate transmission of Hepatitis B virus infection, 1097
Haemophilus influenzae type b (Hib), 921, 922
Haemophilus influenzae type b (Hib) conjugate, 1040–1041
hepatitis A (HepA), 921, 922, 1040–1041
hepatitis B virus (HBV), 921, 922, 1040–1041
human papillomavirus (HPV2, HPV4), 921, 922, 1037
inactivated polio vaccine (IPV), 921, 922
inactivated poliovirus (IPV), 1040–1041
increasing coverage of, 1040–1041
influenza (IIV; LAIV), 921
information systems on, 1038
Japanese encephalitis, for children, 1104
measles-mumps-rubella (MMR), 921, 922, 1040–1041
meeting of strategic advisory group of experts on, 1101
meningococcal, 921, 922
meningococcal conjugate (MCV4), 1050
mimicking abusive head trauma, 600
parents and close family contacts in pediatric office setting, 1039
PCV13 (13-valent pneumococcal conjugate), 1075
in pediatric office setting, 1039
pneumococcal conjugate (PCV13), 921, 922
pneumococcal polysaccharide (PPSV23), 921
recommendations for administering Hepatitis A (HepA), to contacts 

of international adoptees, 1074
recommendations of strategic advisory group of experts on, 1102
recommended childhood and adolescent schedules, 919–925, 1075
responding to parental refusal of, for children, 1076
rotavirus (RV), 921, 922, 1067
seasonal influenza, 905–907
tetanus, diphtheria, acellular pertussis (Tdap), 921, 922, 999–1000

varicella, 921, 922, 1067–1068
varicella-zoster virus (VZB), 1040–1041

13-valent pneumococcal conjugate vaccine, 1075
Valproic acid for febrile seizures, 150
Varicella

prevention of, 1067–1068
vaccine for, 921, 922, 925

Varicella-zoster virus (VZB) vaccines, 1040–1041
Ventricular fibrillation, automated external defibrillators and, 1093
Very low birth weight (VLBW) infants

care of, related to bone health, 466–467
management of hypotension in, 1101
postdischarge management of, 468–469

Vesicoureteral reflux (VUR), 452
long-term consequences of, 428
prevalence of, 418–420

Victimization, lesbian, gay, bisexual, transgender, and questioning 
youth and, 761–762

Video surveillance, covert, 477–478
Violence. See also Child abuse; Domestic violence

identifying and responding to domestic, 1100
media, 1049
role of pediatrician in intimate partner, 1043
role of pediatrician in prevention of youth, 1077

Vision
instrument-based pediatric screening, 1043
learning disabilities, dyslexia, and, 1044

Visual outcomes, effect of phototherapy on, 197
Vital sign, using menstrual cycle as a, 1050
Vitamin D

dietary reference intakes for calcium and, 1098
requirements of, in enterally fed preterm infants, 1004
requirements of enterally fed preterm infants, 463–469

Vitamin K deficiency, 596–597, 612
bleeding and, 596–597, 612
controversies concerning newborns and, 1013

Voiding cystourethrography (VCUG), 440
Von Willebrand disease (VWD), 612
Von Willebrand factor (VWF), 591, 593–594

W
Watchful waiting, otitis media with effusion and, 284
Water

drinking from private wells and risks to children, 1017–1018
role of dietary nitrate in, 1041

Weight control. See also Obesity
promotion of healthy practices in young athletes, 1070

Weight loss, obstructive sleep apnea syndrome and, 343, 389
Wells, drinking water from private, and risks to children, 1017–1018
Williams syndrome, health care supervision for children with, 1032
Wiskott-Aldrich syndrome, 598
Women. See Females; Gender
Work conditions, during pregnancy, 797
Workforce. See Pediatric workforce
Workplace, prevention of sexual harassment in, 1067

X
Xylitol, acute otitis media and, 252
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Y
Young adults. See also Adults

excessive sleepiness in, 1024
eye examination in, by pediatricians, 1025
health care for, with special needs, 1012
long-term cardiovascular toxicity in, who receive cancer therapy, 1101
managed care for, 661–669, 1032
scope of health care benefits for, 1080

Young athletes. See Athletes
Young children. See Children
Youth. See also Adolescent(s); Children; Minors

alcohol use by, 1001
health care of, aging out of foster care, 1032
potential impact of legalization of marijuana on, 1044–1045
providing primary care medical home for, with spina bifida, 1071
role of the pediatrician in prevention of violence in, 1077
soccer injuries in, 1042

Z
Z codes for attention-deficit/hyperactivity disorder, 31–32
Zero tolerance, 786
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CLINICAL REPORT

Assessment and Management of Inguinal Hernia in
Infants

abstract
Inguinal hernia repair in infants is a routine surgical procedure. How-
ever, numerous issues, including timing of the repair, the need to ex-
plore the contralateral groin, use of laparoscopy, and anesthetic
approach, remain unsettled. Given the lack of compelling data, consid-
eration should be given to large, prospective, randomized controlled
trials to determine best practices for the management of inguinal her-
nias in infants. Pediatrics 2012;130:768–773

INTRODUCTION

Inguinal hernia is a common condition requiring surgical repair in the
pediatric age group. The incidence of inguinal hernias is approximately
3% to 5% in term infants and 13% in infants born at less than 33 weeks
of gestational age.1 Inguinal hernias in both term and preterm infants
are commonly repaired shortly after diagnosis to avoid incarceration
of the hernia. Given the lack of definitive data, optimal timing for
repair of inguinal hernias in infants remains debatable. This report
reviews the embryology and natural history of inguinal hernias as
well as published data regarding the timing and approach to inguinal
hernia repair in infants.

EMBRYOLOGY AND NATURAL HISTORY OF THE PATENT
PROCESSUS VAGINALIS

Complete understanding of the issues related to surgical repair of an
inguinal hernia requires an understanding of the embryology of de-
scent of the testes and the formation of the processus vaginalis.

Testicular descent involves 2 phases: intra-abdominal and extra-abdominal.2

During the intra-abdominal phase, the testis, which derives from the
bipotential gonad originating at the urogenital ridge, is attached to the
diaphragm by the craniosuspensory ligament. In the male fetus, re-
gression of the craniosuspensory ligament results in transabdominal
migration of the testis between 8 and 15 weeks postconception. Simul-
taneously, there is thickening of the gubernaculum, which attaches the
testis to the scrotum through the external and internal rings of the
inguinal canal. As the male fetus grows and the abdomen elongates,
the testis is essentially anchored by the thickened gubernaculum.3 In the
female fetus, the craniosuspensory ligament is maintained; hence,
the ovary retains its dorsal (retrocoelomic or retroperitoneal)
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intra-abdominal location. In addition,
the gubernaculum does not thicken but
persists as the ovarian round ligament.

The second phase occurs between 25
and 35 weeks of gestation.4 The testis
descends from its retroperitoneal,
intra-abdominal location through the
inguinal canal, drawing with it an
extension of the peritoneal lining,
which defines the processus vaginalis.
Normally, the processus vaginalis
obliterates and involutes, leaving no
communication between the intra-
abdominal peritoneal cavity and the
extra-abdominal inguinal canal and
scrotum. This enveloping involuted
layer is the tunica vaginalis. Both
human in vitro tissue culture and ro-
dent model studies implicate genito-
femoral nerve innervation as critical
for regulation of gubernacular length
as well as obliteration of the proc-
essus vaginalis.5–7 Incomplete invo-
lution results in a patent processus
vaginalis (PPV), through which fluid
can travel and accumulate extra-
abdominally as a hydrocele. If the com-
munication is large, intra-abdominal
structures such as bowel may herni-
ate, resulting in an indirect inguinal
hernia. The relation of the processus
vaginalis with testicular descent is
thought to explain why more than 90%
of pediatric inguinal hernias are di-
agnosed in boys.1 Involution of the left
processus vaginalis precedes that of
right, which is consistent with the ob-
servation that 60% of indirect inguinal
hernias occur on the right side.8

The prevalence of PPV is highest
during infancy and declines with age.
Congenital hydroceles, which are es-
sentially clinically apparent PPV, usu-
ally resolve spontaneously within 18 to
24 months.9,10 The reported preva-
lence of PPV is as high as 80% in term
male infants.11 However, this preva-
lence is generally extrapolated from
findings at time of exploration of the
contralateral internal ring during time

of inguinal hernia repair. Thus, most
reported rates of bilateral PPV are
derived from observations in patients
with symptomatic unilateral inguinal
hernias and likely overestimate the
true prevalence of PPV in the general
population. Rowe et al reported a 64%
rate of contralateral PPV identified at
the time of inguinal hernia repair in
infants younger than 2 months. Repor-
ted rates of contralateral PPV decrease
to between 33% and 50% in children
younger than 1 year of age and are as
low as 15% by 5 years of age.12–16 Not
all cases of PPV result in inguinal her-
nias. The estimated childhood risk of
developing an inguinal hernia if there
is a PPV is between 25% and 50%.17,18

Even though the true prevalence of
a PPV in the general pediatric pop-
ulation is likely lower than contralat-
eral PPV reported at the time of hernia
repair, it is clearly greatest at birth
and declines with increasing age.

RATIONALE AND TIMING FOR
ELECTIVE INGUINAL HERNIA
REPAIR IN INFANTS

All inguinal hernias in infants are
repaired to avoid the risk of in-
carceration of bowel and gonadal in-
farction and atrophy.19–22 However, these
risks must be balanced against the risk
of potential operative and anesthetic
complications. Unfortunately, data re-
garding these risks are not definitive.

Many investigators have sought to
define the risk of inguinal hernia in-
carceration in young children. How-
ever, the physical features of hernia,
such as the size of the abdominal wall
defect, the amount of the herniating
intestine, and the ease with which it
can be reduced, do not consistently
predict the risk of incarceration.
Attempts have been made to correlate
the age at diagnosis, the duration
between diagnosis and hernia repair,
and infants’ gestational age with risk
of inguinal hernia incarceration. Notably,

in an analysis of a Canadian adminis-
trative database containing more than
1000 children with inguinal hernia,
Zamakshary et al showed that children
younger than 1 year had a twofold
greater risk of inguinal hernia in-
carceration when repair was performed
≥14 days after diagnosis compared with
children who had repair performed be-
tween 1 and 2 years of age.23 Vaos et al
reported a retrospective analysis of
preterm infants undergoing inguinal
hernia repair at 1 of 2 institutions.24 They
noted that infants undergoing repair
later than 1 week after diagnosis were
at significantly greater risk of inguinal
hernia incarceration, postoperative her-
nia recurrence, and testicular atrophy,
compared with infants undergoing ear-
lier repair. Lautz et al analyzed the risk
of inguinal hernia incarceration in ap-
proximately 49 000 preterm infants us-
ing the 2003 and 2006 Kids’ Inpatient
Databases.25 They determined that the
overall rate of inguinal hernia incar-
ceration was approximately 16% and
that the risk was greatest in infants in
whom surgery was delayed beyond 40
weeks’ corrected gestational age (21%)
compared with those repaired between
36 and 39 weeks (9%) corrected age or
less than 36 weeks corrected gesta-
tional age (11%). Furthermore, 28% of
former preterm infants undergoing
repair during a subsequent hospitali-
zation were noted to have inguinal
hernia incarceration, suggesting an
even greater risk with further delay.
Although fraught with limitations in-
herent to administrative databases,
the conclusions of this study are
compelling.

Conversely, other data indicate that
delay in inguinal hernia repair is as-
sociated with low rates of inguinal
hernia incarceration. Lee et al reported
a 4.6% rate of hernia incarceration in
172 former preterm infants within
a single Kaiser system hospital. Of the
127 infants who were discharged from

PEDIATRICS Volume 130, Number 4, October 2012 769

FROM THE AMERICAN ACADEMY OF PEDIATRICS



aSSeSSment and manaGement of inGuinal Hernia in infantS  381

the hospital with known inguinal her-
nias and scheduled for a planned
elective outpatient repair, there were
no episodes of inguinal hernia in-
carceration while awaiting repair.26

Uemura et al reported comparable in-
guinal hernia incarceration rates in 19
preterm infants (birth weight range
492–2401 g) who underwent repair at
more than 2 weeks after diagnosis,
compared with 21 preterm infants who
underwent more urgent repair.27 Al-
though these studies suggest that in-
guinal hernia repair can be delayed,
the data are not as compelling as
those suggesting repair on a more
urgent basis.

Inguinal hernia repair is associated with
operative complications, including her-
nia recurrence, vas deferens injury, and
testicular atrophy, the rates of which
vary from 1% to 8%.28–31 Long-term
complications include chronic pain and
infertility in adulthood.32 In a single-
institution, retrospective analysis, Moss
et al observed low recurrence and
complication rates up to 5 years after
surgical repair in infants younger than 2
months of age.33 Conversely, a retrospec-
tive analysis by Baird et al revealed
a higher rate of complications in infants
who were 43 weeks’ corrected gesta-
tional age or younger, compared with
those who underwent repair at an older
age.34 They speculated that the greater
friability of the hernia sac in former
preterm infants predisposes to repair
failure.

Early repair of inguinal hernias in
preterm infants must be further bal-
anced against the risk of postoperative
apnea after general anesthesia. His-
torically, the rate of postoperative
apnea in preterm infants has been
reported to be as high as 49%.35,36 The
risk of postoperative apnea is asso-
ciated with perioperative anemia and
a history of preoperative apnea as
well as associated comorbidities.35,37

Vaos et al noted that preterm infants

undergoing inguinal hernia repair
within 1 week of diagnosis experienced
a significantly greater rate of apnea
compared with those undergoing repair
later.24 Melone et al reported on a co-
hort of 127 former preterm infants
(mean gestational age, 32.7 weeks) who
underwent outpatient inguinal hernia
repair at a mean corrected gestational
age of 45.3 weeks. The authors identi-
fied only 2 infants who experienced
episodes of apnea: 1 in the operating
room, the other postdischarge. They
concluded that because the apnea rate
is so low, elective outpatient inguinal
hernia repair is a feasible option for
preterm infants. Lee et al reported no
episodes of apnea in a cohort of pre-
term infants (30.7 weeks’ gestation at
birth) undergoing outpatient elective
hernia repair.26 However, the authors
noted that 13 of 45 former preterm
infants who underwent elective inguinal
hernia repair before discharge from
the NICU remained intubated for longer
than 2 days postoperatively.

Younger corrected gestational age is
associated with a greater risk of ap-
nea.38 Allen et al noted a nearly 9% rate
of postoperative apnea in their cohort
of 57 preterm infants undergoing in-
guinal hernia repair.39 In a subset
analysis, infants who experienced ap-
nea episodes tended to be younger (41
weeks’ corrected gestational age com-
pared with 47 weeks’ corrected gesta-
tional age); had significantly higher
perioperative risk, as measured by
American Society of Anesthesia scores
(2.6 compared with 1.8); and were
more likely to have received intra-
operative narcotic and muscle re-
laxation compared with infants who
were not apneic. A recent meta-analysis
concluded that former preterm infants
undergoing general anesthesia who
are less than 46 weeks’ corrected
gestational age should be observed for
at least 12 hours postoperatively and
that those who are between 46 and 60

weeks’ corrected gestational age should
receive more individualized care on the
basis of the presence or absence of
associated comorbidities.40

To reduce the incidence of postoperative
apnea, spinal, rather than general, an-
esthesia has been used for inguinal
hernia repair in preterm infants.41–43

Although some studies have been en-
couraging, none have been adequately
powered. Indeed, Craven et al pub-
lished a Cochrane Collaboration analy-
sis in which only 108 patients from 4
small randomized or quasi-randomized
studies comparing spinal and general
anesthesia were identified.44 The authors
concluded that there was no evidence
that spinal anesthesia was associated
with a reduction in postoperative apnea,
bradycardia, or oxygen desaturation.
Furthermore, the authors concluded
that a large, randomized controlled
trial was necessary to determine
whether spinal anesthesia reduces
postoperative cardiorespiratory com-
plications; to date, no such study has
been reported.

Over the past decade, studies per-
formed in rodents and nonhuman pri-
mates have shown a dose-dependent
association of neuronal apoptosis with
general anesthetic agents, including
ketamine, propofol, and isoflurane.45–47

Importantly, there is emerging evidence
that the use of general anesthesia
in infancy may be associated with
long-term neurocognitive and de-
velopmental problems, specifically
after multiple exposures to general
anesthesia before 3 years of age.48

DiMaggio et al, using a New York State
Medicaid database, showed that chil-
dren younger than 3 years who were
given general anesthesia for inguinal
hernia repair had a greater than
twofold risk of developmental or be-
havioral disorders than did age-
matched control children.49 A poten-
tial bias of this study is that children
undergoing surgery at a young age may
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also be predisposed to learning or
cognitive disorders. Bartels et al at-
tempted to address this issue by using
the Netherlands Twin Registry to evalu-
ate monozygotic concordant-discordant
twins. In a study of 1143 monozygotic
twin pairs, exposure to anesthesia be-
fore 3 years of age was associated with
reduced educational achievement.50 How-
ever, there was no difference in out-
come between twin pairs when one
twin had undergone anesthesia and the
other had not. The authors concluded
that there is no causal relationship be-
tween anesthesia exposure and learn-
ing disabilities. Hansen et al recently
compared ninth-grade test scores of
nearly 2700 Swedish children who had
undergone inguinal hernia repair as
infants with those of randomly selected
age-matched controls and found no
difference in test performance.51 Clearly,
the issue of whether anesthetic expo-
sure as an infant affects long-term
neurodevelopment is unsettled. Two
large clinical studies are under way to
address this issue.52

Ultimately, the timing of preterm infant
inguinal hernia repair varies widely in
practice. In a 2005 survey of members
of the American Academy of Pediatrics
Section on Surgery, 63% reported
routinely performing hernia repairs
just before discharge from the NICU,
18% performed repairs at a specific
corrected gestational age, and 5%
performed repairs when it was con-
venient.53 If a hernia was discovered
after discharge, 53% of respondents
would repair the hernia when it was
convenient, and 27% of respondents
would wait to repair until the infant
was between 38 and 60 weeks’ cor-
rected gestational age (mean, 53.1
weeks’ corrected gestational age). In
a previous survey performed in 1993,
surgeons were more likely to repair an
inguinal hernia when convenient.54

Timing of inguinal hernia repair in
preterm and term infants represents

a balance of the risks of inguinal hernia
incarceration and of postoperative re-
spiratory complications. At present, the
literature does not clearly define what
these risks are and how they should be
balanced.

CONTRALATERAL INGUINAL
EXPLORATION

The utility of contralateral inguinal
exploration in children is an area
of active debate. The rationale for
attempting to diagnose a contralateral
PPV is that repair can be performed to
prevent any potential contralateral
incarceration with no additive anes-
thetic risk. Historically, surgeons per-
formed routine open contralateral
inguinal explorations to identify PPV in
either all children or in selected pop-
ulations (ie, former preterm infants
or children younger than 2 years).
Marulaiah et al suggested that routine
contralateral exploration is not in-
dicated, given the risks associated with
such exploration, such as spermatic
cord injury.55 Alternatively, given the
high incidence of subsequent hernias if
a contralateral PPV is encountered,
others support routine exploration.13,56,57

Lee et al indicated that it is cost-
effective to perform routine contralat-
eral groin explorations.58 Results from
the aforementioned 2005 survey of
American Academy of Pediatrics Sec-
tion on Surgery members revealed a
variety of practices; 15% of respon-
dents indicated that they never explore
the contralateral side in a male pa-
tient, 12% responded that they always
do, and 73% responded that they had
an age cutoff beyond which they would
not explore.53 Respondents also had
a wide variation of practices when
caring for a girl with a unilateral her-
nia. For both male and female patients
with hernias, however, results of the
survey revealed that there were sig-
nificant reductions in the routine
explorations of the contralateral side

compared with results from the same
survey performed in 1996.54 Various
diagnostic modalities, such as the
physical examination, herniography, or
ultrasonographic examination are not
particularly sensitive or specific, thus
making these efforts unreliable.56,59

With the advent of laparoscopic tech-
niques, inspection of the contralateral
internal ring has become increasingly
popular as the method of choice for
evaluating for a PPV. According to
survey responses, use of laparoscopy
as the modality with which to explore
the contralateral ring has increased
from 6% in 1996 to 37% in 2005.53,54

Use of laparoscopy to explore the
contralateral groin has likely increased
since then.

LAPAROSCOPIC APPROACH TO
INGUINAL HERNIA REPAIR IN
INFANTS

Laparoscopic repair has been used ef-
fectively in preterm infants. Various
techniques have been described, but all
routinely use a port placed in the um-
bilicus to visualize the internal ring.
Reported hernia recurrence rates are
comparable to those associated with
open repair.60,61 However, data regarding
the risk of testicular atrophy are not
available.62,63 A prospective, randomized,
single-blinded trial comparing laparo-
scopic to open repair of inguinal her-
nias showed that children who were
older than 3 months of age when lap-
aroscopic repair was performed re-
quired significantly fewer doses of pain
medication.64 The utility of laparoscopic
repair of inguinal hernias in younger
infants remains undetermined to date.

CONCLUSIONS

� Inguinal hernias are common in the
infant population. The risk of hernia
incarceration drives the preference
to pursue surgical repair.

� Data regarding optimal timing of re-
pair are conflicting and inadequate.
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� There is no consensus on when or
if contralateral inguinal explora-
tion is necessary.

� Data regarding a laparoscopic ap-
proach to inguinal hernia repairs
suggest that it is comparable to
the standard open technique.

� Given the lack of data supporting
evidence-based approaches to ingui-
nal hernias in infants, consideration
should be given to large, prospective,
randomized, controlled trials to an-
swer these important questions.
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POLICY STATEMENT

Baseball and Softball

abstract
Baseball and softball are among the most popular and safest sports in
which children and adolescents participate. Nevertheless, traumatic and
overuse injuries occur regularly, including occasional catastrophic injury
and even death. Safety of the athlete is a constant focus of attention
among those responsible for modifying rules. Understanding the stresses
placed on the arm, especially while pitching, led to the institution of rules
controlling the quantity of pitches thrown in youth baseball and established
rest periods between pitching assignments. Similarly, field maintenance
and awareness of environmental conditions as well as equipment mainte-
nance and creative prevention strategies are critically important in mini-
mizing the risk of injury. This statement serves as a basis for encouraging
safe participation in baseball and softball. This statement has been en-
dorsed by the Canadian Paediatric Society. Pediatrics 2012;129:e842–e856

INTRODUCTION

The pediatrician needs to have an understanding of baseball and softball.
This will allow the pediatrician to offer appropriate counseling and
guidance to the many boys and girls, their parents, and members of the
sporting community who participate in baseball and softball each year.

Baseball is one of the most popular sports in the United States, with an
estimated 8.6 million children ages 6 to 17 participating annually in or-
ganized and recreational baseball.1 Although baseball is a relatively safe
sport in comparison with many other athletic activities, highly publicized
catastrophic impact injuries from contact with a ball or a bat frequently
raise safety concerns.2,3 These incidents, as well as the high frequency of
shoulder and elbow injuries resulting from overload and overuse, pro-
vide the impetus for this review and new guidance to reduce injury risk
and improve safety in baseball for 5- to 18-year-old participants. This
policy statement replaces the previous statement written in 2001.4 This
statement has been endorsed by the Canadian Paediatric Society.

Beginning in the early 1990s, epidemiological and injury surveillance
research in baseball and softball intensified. Data from these scientific
efforts paved the way for organized baseball to create medical advisory
committees, which generated policies designed to reduce the risks of
injury in baseball and softball. Advances in equipment also continue to
offer new opportunities to make the game safer for youth athletes;
similarly, the dissemination and use of automatic lightning detectors
(which produce a clear and loud warning signal) and automated external
defibrillators (AEDs) provide additional means of reducing catastrophic
events on the baseball field.5,6 Moreover, organized youth baseball
coaches, officials, and administrators must remain knowledgeable and
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sensitive to the developmental and skill
levels of young baseball players and
continue to modify the rules, when
necessary, for the safety of the players.
This policy statement focuses princi-
pally on baseball, but softball will also
be considered where relevant literature
is available.

PARTICIPATION

There are over a dozen youth baseball
organizations whose combined annual
participation is nearly 5 million. Little
League Baseball reports baseball par-
ticipation at approximately 2.3 million
annually and softball participation
at 400 000 per year7; the Babe Ruth
League (and its 12-and-under Cal Ripken
Baseball division) has more than 1
million youth participants annually.8

Over 2 million girls between the ages
of 12 and 18 compete in fast pitch
softball annually. The National Feder-
ation of State High School Associations
2009–2010 participation data counted
473 503 baseball players (ages 14–18)
and 393 578 softball athletes.9

INJURY DATA

There are a variety of sources of data
for injuries in youth baseball, which in-
clude hospital emergency departments,
insurance claims, national catastrophic
injury reporting system, and indepen-
dent researchers.1,10–13 Each of these
sources captures a limited view of to-
tal injuries. Taken together, however,
a fairly consistent pattern emerges on
the overall injury incidence and rela-
tive frequency (prevalence) of baseball
injuries compared with other sports.
Comprehensive data also come from
the high school level reporting systems
using certified athletic trainers to re-
cord the key injury-related information
on this 14- to 18-year-old population.14–16

Prevalence

The US Consumer Product Safety Com-
mission (CPSC) maintains the National

Electronic Injury Surveillance Sys-
tem (NEISS) through a network of
approximately 100 participating US
emergency departments. From the data
collected from this cross section of
national emergency departments, the
CPSC extrapolates national estimates
of injury prevalence in various age
groups. The overall prevalence of all
sports-related injuries in children
younger than 15 years seen in an
emergency department is just under
a million per year; in 2007, the CPSC
estimated that 109 202 baseball- and
softball-related injuries among 5- to
14-year-old children were treated in
US emergency departments nation-
ally.17 More specifically, in 2007, the
CPSC/NEISS recorded exactly 3343
baseball injuries among 5- to 18-year-
old children from the participating US
emergency departments (T.J. Schroeder,
MS, personal communication, 2009). The
frequency distribution of injuries by age
followed a bell-shaped curve for ages 5
to 18 years, with the highest number of
injuries clustered in children from 11 to
14 years of age (more than 300 injuries
per year of age).17 Because 11- to 14-
year-old children represent the majority
of participants, valid injury risk com-
parisons with other age groups cannot
be directly determined from these raw
numbers alone. Nearly half of the 3343
injuries (44%) involved the head (25%
to the face, including eyes and nose;
14% to the head and neck; and 5% to
the mouth), with the highest frequency
in children 9 to 11 years of age.17 Ac-
cording to several years of annual NEISS
reports, approximately one-fourth to one-
third of all youth baseball injuries are to
the upper extremities, including the fin-
gers (10%–13%), wrists (4%–5%), and
hands (4%–5%). Just under 20% of in-
juries were to the lower extremities, with
knees (5%) and ankles (6%–7%) almost
equally affected. Injuries to the trunk
and pubic area accounted for approx-
imately 6% to 10% of all injuries.1,11,17

Also in 2007, the NEISS recorded ex-
actly 1188 youth softball injuries in the
same 100 participating emergency de-
partments. Girls accounted for 1062
injuries, and boys accounted for 126.17

For girls, the frequency of injuries by
age also followed a bell-shaped curve
for ages 5 to 18 years, with the high-
est numbers of injuries clustered in
children from 13 to 16 years of age
(more than 130 injuries per year of
age). The distribution of injuries by
body region was more evenly distrib-
uted for girls playing softball com-
pared with boys playing baseball, with
28% of girls’ softball injuries involving
the head and neck, 35% involving the
upper extremities, 31% involving the
lower extremities, and 5% involving
the trunk and pubic area. The 5 most
common areas for injury were the
face (14%), ankle (14%), finger (13%),
knee (11%), and head and neck (11%).17

Thirty-nine percent of injuries were
classified as contusions, abrasions, lac-
erations, or hematomas/hemorrhages;
31% were classified as sprains or
strains; 21% were classified as fractures,
dislocations, or avulsions; 4% were clas-
sified as internal organ injuries; and 4%
were classified as concussions.17

Baseball is one of the safest high
school sports in the United States with
a reported injury rate of 1.26 injuries
per 1000 athletic exposures.14 Baseball
athletes have the third lowest rates
of injury lasting longer than 1 week
among 18 different sports played in
high school. However, although the
overall injury rate is low, the degree
of injury severity is relatively high. In
baseball, fractures represent a larger
percentage of total injuries than in
other sports. Baseball also ranks sec-
ond highest for the percentage of in-
juries resulting in a time loss from
sport participation longer than 7 days.14
,15 In high school baseball and softball,
as in youth baseball, most injuries to
the head and face (48%) and mouth
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and teeth (16.0%) are attributed to
being hit by a batted ball.14 More of
these head and facial injuries also re-
quired surgery (18.0%), compared with
other baseball-related injuries (6.8%).

USA Baseball, through its Medical and
Safety Advisory Committee, sponsored
injury-surveillance research and pro-
duced a report on injury patterns in
youth baseball in 2008 which concluded
that, in younger players, injuries are
more often associated with lack of skill,
whereas in older players, the greater
skill, muscle power, and body size be-
come injurious forces.13 More detailed
study findings were as follows:

1. Across all age groups, pitchers,
catchers, and fielders have a relative
frequency of injury in a season com-
parable to batters and base runners,
with one exception: as age increases,
the proportion of injuries to catch-
ers increases, whereas the propor-
tion of injuries to fielders decreases.

2. The younger the age group, the more
frequently injuries occur during prac-
tice sessions, not games. Also, in
younger age groups, relatively higher
frequencies of injuries came from
“before/after” baseball play, such as
warm-ups or postgame horseplay.

3. Pitcher injuries are also age-related,
with noncontact overuse injuries in-
creasing in each older age group.
Younger pitchers are more likely to
be hit by a batted or thrown ball.

4. Catchers principally are injured in
catching a pitch, getting hit by a foul
tip, or tagging a base runner. Youn-
ger catchers are more frequently
injured trying to catch the pitched
ball, whereas older catchers are
more likely to be injured by foul tips.
Although home-plate collisions dur-
ing a tag play generate a modest but
constant pattern of injury for catch-
ers of all ages, these collisions pro-
duce a greater injury risk to the
older catcher.

5. Batters are most frequently injured
by a pitched ball (and by a foul ball
as they get older). The younger the
batter, the more likely they are to
be injured by a swung bat of another
player while getting into position. Ap-
proximately 10% of batting injuries
among older batters are of a noncon-
tact nature, indicating some form of
overswinging resulting in an injury
to the muscles, bones, or connective
tissues of the rib cage.

6. Injuries to base runners occurred
almost equally at all bases, with
slightly more injuries at home plate
than at first base. Two-thirds of
these injuries occurred from sliding,
and one-third occurred from base
running. Base running injuries are
not related to age, occurring almost
equally from collisions, being hit by
a thrown ball, or simply running
(such as falling, stepping wrong on
the base, or straining a muscle).

7. Fielder injuries occur at the base
(33%), in foul territory (10%), and
in the field (57%). Younger fielders
are more likely to be hit by a bat-
ted ball, whereas older fielders
are more likely to be injured by
colliding with a sliding opponent.

Catastrophic Injuries

Research from the National Amateur
Baseball Catastrophic Injury Surveil-
lance Program places the rate of cata-
strophic injury very low, at approximately
1 injury per 1 million participants an-
nually. Such injuries may be caused by
trauma related to participating in the
skills of the sport, such as contact with
a bat, baseball, or softball (direct cata-
strophic injury), by a body system failure
resulting from exertion while partici-
pating in a sport or activity (eg, cardiac
collapse or heat stroke) or by a com-
plication that resulted from a nonfatal
injury (indirect catastrophic injury). Ca-
tastrophic injuries are further classified
according to outcome as fatal (athlete

died), nonfatal (athlete left with per-
manent disability), and serious (athlete
experienced severe injury but recov-
ered, to be left with no permanent
functional disability).12 The National
Amateur Baseball Catastrophic Injury
Surveillance Program data revealed an
annual fatality rate of 0.05 per 100 000
participants, 0.03 for nonfatal cata-
strophic injuries and 0.04 for serious
catastrophic injuries.18 Between 1996
and 2006, deaths in youth baseball
averaged just over 2 per year.18 These
deaths occurred from impact to the
head resulting in intracranial bleeding
and from blunt chest impact, likely
prompting ventricular fibrillation or
asystole (commotio cordis).11,12

Another study based on statistics
compiled by the CPSC11 indicated that
there were 88 baseball-related deaths
(approximately 4 per year) to children
5 to 18 years old between 1973 and
1995.11,19 The injury causing death in
38 cases (43%) was direct-ball impact
with the chest (commotio cordis); in
21 cases (24%), the injury causing
death was direct-ball contact with the
head; in 13 cases (15%), the injury
causing death was from impact from
bat contact; in 9 cases (10%), the injury
causing death was from direct contact
with a ball impacting the neck, ears, or
throat; and in 7 (8%), the injury causing
death was unknown.11,19

Among high school baseball athletes
(with approximately 475 000 partici-
pating annually), there have been 10
“direct” deaths, 14 “indirect” deaths,
17 nonfatal catastrophic injuries, and
22 serious catastrophic injuries be-
tween 1982 and 2008.12 Direct injury
rates are between 2 and 5 times
greater in high school than in youth
baseball (5–14 years of age) and 4
times greater in college than high
school baseball (but still less than 1/
100 000 participants annually in any of
the 3 categories).
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Among high school softball athletes
(371 000 annual participants), there
has been 1 direct death, no indirect
deaths, 2 nonfatal catastrophic inju-
ries, and 1 serious catastrophic injury
in the 15 seasons from 1993 and
2008; these rates are approximately
one-tenth of those for high school
baseball.12

Commotio Cordis

Young baseball and softball players
who receive direct ball impact to the
anterior chest wall over the cardiac
silhouette may develop cardiac arrest.
Commotio cordis is the second highest
cause of death in athletes younger
than 14 years and is considered to be
only a pediatric problem because of its
unique occurrence in children, usually
younger than 16 years.20–22 Children 5 to
14 years of age may be uniquely vul-
nerable to this blunt chest impact, be-
cause their chest walls are more elastic
and more easily compressed.20–24

Although protective gear can be a key
preventive measure, it is not always
effective. Research has shown that
even with protective gear, the fatality
rate for commotio cordis is alarmingly
high at 90%.19–24,25,26 Proper coaching
and execution can augment protective
equipment. Batters who learn to avoid
the ball and turn away from an inside
pitch can greatly reduce their risk.
This is particularly difficult, however,
while bunting and, thus, requires
special attention and instruction. The
risk to pitchers can also be reduced
by teaching proper fielding position
after ball release as well as ball avoid-
ance when necessary.19 The capac-
ity to recognize that a batted ball is
coming at you quickly and the ability
to react to that event before the ball
arrives are crucial traits for protect-
ing these athletes. Speed of process-
ing and reaction time are commonly
measured during the computer-based
neuropsychological tests given to high

school athletes as a baseline in
concussion management programs.
Presumably, these are skills that can
be improved marginally with proper
training and sufficient repetitions. It is
estimated that 400 milliseconds is re-
quired for a pitcher to complete a
protective movement, such as lifting a
hand to the chest or face; this corre-
sponds to a batted ball speed of 42 m/
second.27 Because balls hit from some
metal bats may exceed 42 m/second,
performance standards for composite
metal bats were developed in 2003 to
limit their capacity to transfer force
(velocity) to the batted ball.

It is noteworthy that cardiac death
caused by commotio cordis is poten-
tially preventable. If cardiac arrest
occurs, an immediate and appropriate
response may, in many cases, save
a young player’s life. AEDs are be-
coming more prevalent in the sports
world at athletic complexes and cer-
tainly in patrol cars and emergency
medical vehicles. The use of these
devices, along with cardiopulmonary
resuscitation, has become a standard
first step in treating cardiac arrest.6,28

If no AED is available near the affected
child, the emergency medical care
system should be activated by using
911 to get an AED to the athlete’s side
as soon as possible (ideally within 3
minutes). Baseball coaches should be
routinely reminded to have a local
cellular phone and emergency medi-
cal numbers at every youth baseball
and softball game and practice in the
event of a medical emergency.

Concussion

Concussion in sports continues to
garner ever-increasing public attention
and concern. Data on high school con-
cussion rates in baseball and softball
were generated through the Reporting
Information Online system, developed
from the National High School Sports-
Related Injury Surveillance Study, over

the 5-year period from the 2005–2006
to 2009–2010 school years. The rate of
concussions for baseball was 0.2 per
1000 athletic exposures, and for soft-
ball the rate of concussions was 0.5 per
1000 athletic exposures. Of the 9 sports
surveyed (including football, wrestling,
soccer, and basketball), baseball had
the lowest rate, and softball was sev-
enth. The top 2 activities associated with
concussion in high school boys playing
baseball were batting (36.7%) and run-
ning the bases (21.5%), whereas for
girls playing softball, the top 2 activities
were catching (33.3%) and fielding
(25.0%).29 The most recent concus-
sion recommendations, including the
AAP Clinical Report published in 2010,
stress removing an athlete suspected
of sustaining a concussion from play
immediately with no return to play on
the day of injury. Resting the brain is
the key to the most rapid resolution
of the concussion; such rest includes
no physical activity, with minimal cog-
nitive and social activity. The concussed
athlete should seek prompt medical
attention from an appropriate health
professional. Once the athlete is
fully free of symptoms and cleared
by a physician knowledgeable in the
treatment and management of con-
cussion, the athlete should enter
a graduated return-to-play protocol
to ensure a safe return to sporting
activity.30

Summary of Acute Injuries

Although the rates of injury for base-
ball and softball are low in comparison
with other sports, the combination of
relatively high severity of injuries that
do occur and the very large number of
participants in these sports produces
a substantial number of individuals
with significant injuries each year.
Focused media attention on these
cases often produces a groundswell
for action, even when the scientific
evidence for change is lacking.
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OVERLOAD CAUSING OVERUSE
INJURY OF THE SHOULDER AND
ELBOW IN BASEBALL

Overuse arm injuries in youth baseball
primarily affect pitchers. The repetitive
stress of throwing can lead to muscle
fatigue and then to muscle, tendon,
and ligament damage. To control the
number of these injuries, it is critical
that pediatricians, coaches, athletes,
and parents understand the anatomy,
biomechanics, and kinetics of throw-
ing a baseball pitch.31–33

In throwing, especially pitching, the
arm force and speed generated during
the full windup motion is astonishingly
high (7200 degrees, or 20 revolutions of
a circle, per second for professional
pitchers). At ball release, the rotator
cuff muscles and long head of the bi-
ceps contract to decelerate arm motion
and prevent the arm from following the
ball (“throwing one’s arm out”).34

The shoulder girdle (including the cla-
vicle [collarbone], scapula [shoulder
blade], glenohumeral joint, humerus,
and all of the various muscular attach-
ments to the thorax and scapula) permits
the arm to enjoy remarkable freedom of
movement. Greater joint range of mo-
tion sacrifices the inherent joint sta-
bility that is usually provided by bony
articulation or ligamentous limitation.
Unlike other joints, such as the knee
and ankle, the glenohumeral joint of the
shoulder acquires nearly all of its
stability during activity from the mus-
cles of the shoulder with little or no
assistance from bones or ligaments.
Therefore, when the muscles become
fatigued (and cannot do their job
properly), the shoulder becomes an
unstable joint. Pitchers who continue to
throw when the arm is fatigued risk
serious and possibly permanent injury
to their muscles, ligaments, capsules,
labra, and bones.35

The scapula plays a critical role in the
functioning kinetic chain of the upper

extremity. The scapula is attached to
the distal end of the clavicle by the
broad acromioclavicular ligament and
the 2 coracoclavicular ligaments that
arise from the hooklike coracoid. The
clavicle attaches proximally to the
sternum at the sternoclavicular joint;
the sternoclavicular joint is the only
joint connection of the entire upper
extremity to the main skeleton of the
body. The scapula rests on the thorax
(chest wall) and is connected through
numerous muscles (scapulothoracic
joint) that permit the shoulder blade to
rise (shrugging shoulders), to glide
around the body (protraction), and to
glide back toward the spinal column
(retraction). Strength and endurance
of these extrinsic shoulder girdle mus-
cles, especially the serratus anterior,
are essential to ensure safe pitching.
These muscles must move the scapula
to its appropriate position and stabilize
its base before the acceleration phase of
the throwing motion can proceed. With
excellent scapular muscular control, the
athlete can then use the long lever of
the upper extremity to throw with
power, speed, and accuracy.36

It also has long been recognized, how-
ever, that the source of power (velocity)
in throwing is part of a larger kinetic
chain, which begins in the legs, travels
through the pelvis into the torso (“the
core”), and finally comes out through
the scapula into the upper extremity.
Strong legs and especially a strong
core help generate a majority of the
force behind a pitched ball.37

Relative weakness of the serratus an-
terior muscle is often responsible for
injuries to the rotator cuff muscles,
biceps, and elbow (farther down the
kinetic chain). Scapular winging (being
able to slide one’s hand under the
medial or inferior edge of the scapula
when relaxed), scapular depression
(inferior pole sits lower than the other
side or below T-7), and protraction
(sits farther away from the vertebral

spines than the opposite side) are
noted on inspection. Observing an ath-
lete (from behind) performing the arm
component of a “jumping jack” ap-
proximately a dozen times will de-
monstrate poor movement patterns, or
scapulothoracic dyskinesis. A second
test entails forward flexing the arm to
the fully overhead position and slowly
lowering the arm 180 degrees to its
natural position. Scapulothoracic dys-
kinesis consists of unsmooth or uncon-
trolled scapular motion while bringing
the arms up or down, including marked
scapular winging during descent. Al-
though the athlete may perform the
first few repetitions well, scapulothoracic
dyskinesis may become evident to-
ward the end of the set, when fatigue
sets in.36,38

The scapula also forms part of the gle-
nohumeral joint (true shoulder joint).
The scapula’s glenoid is a shallow
socket surrounded by a cuplike rim
called the labrum, which provides ad-
ditional stability. The 2 main ligaments
of the glenohumeral joint perform most
of their stabilizing function when the
shoulder is not being used dynamically.
During sporting activity and especially
during throwing, the 4 rotator cuff
muscles and the long head of the bi-
ceps are responsible for keeping the
humeral head in the glenoid socket.
The larger muscles (deltoids, trapezius,
pectorals, latissimus dorsi, short head
of the biceps, and triceps) provide the
powerful dynamic forces to move the
arm and generate ball velocity.

The term “Little League shoulder”
refers to the widening of the proximal
humeral physis resulting from chronic
recurrent traction stress across the
growth plate. This lesion is felt to be
primarily the result of throwing a large
number of pitches or maximum-effort
throws or insufficient rest between
pitching assignments, but can also
be related to improper mechanics or
premature attempts with certain pitch
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types. When unrecognized, or when
recognized in an advanced stage of
overuse, Little League shoulder can
lead to chronic pain with throwing,
early shoulder instability, or degen-
erative arthritis.39

The term “Little League elbow” refers to
medial elbow pain in skeletally imma-
ture athletes resulting from throwing
issues similar to those mentioned in
the description of “Little League shoul-
der.” Pitchers are most likely to be af-
fected by this condition, but it can also
occur in other players at positions re-
quiring frequent and forceful throwing.
Traction forces occur on the medial
elbow and compression forces laterally.
The medial traction forces can cause
separation or avulsion of the humeral
medial epicondyle apophysis and over-
use injury to the common flexor ten-
don. The compression forces laterally
can cause collapse and deformity of
the distal humerus (capitulum), also
known as osteochondritis dissecans in
adolescents and Panner disease in
children younger than 10 years. Early
recognition of symptoms is important
to avoid chronic elbow pain, instability,
and arthritis.35 The inability to fully
straighten the elbow is usually an in-
dication of an overuse elbow injury.
Complete tears of the ulnar collateral
ligament (UCL) are repaired by “Tommy
John” surgery, which is followed by
nearly a year of rehabilitation before
return to pitching is allowed. UCL tears
have risen to nearly epidemic pro-
portions in the past 5 years among
youth and high school pitchers, in-
creasing almost 20-fold from the pre-
vious decade.35,40 When the pitch velocity
exceeds 80 miles per hour, the forces
experienced at the UCL are near the
point of failure (32 Newton meters).35,41

Prevention of Shoulder and Elbow
Overuse Injuries in Baseball

In 2006, the Medical and Safety Advi-
sory Committee of USA Baseball set

pitching limits for a season and a cal-
endar year, based on age.42 In 2007
and 2008, on the basis of extensive
research, Little League Baseball re-
leased its pitch count regulation guide
in an attempt to reduce the risk of
overuse injuries to elbows and should-
ers.43,44 This guide for parents, coaches,
and league officials sets a maximum
number of pitches to be thrown in
a day on the basis of age as well as
the number of rest days between
pitching assignments on the basis of
number of pitches thrown and age.
It replaces the previous regulations,
which set a maximum number of
innings pitched in a calendar week.
Beginning in 2010, Little League tour-
nament pitching regulations became
the same as for regular season play,
as shown in Tables 1 and 2.44,45 It
is the responsibility of the coach to
know when an athlete has reached his
or her pitch count limit. When pitch-
ers exceed recommended pitch count
maximums for age for an entire sea-
son or a full year, the injury rates for
shoulders and elbows increase dra-
matically.41

Young pitchers should avoid pitch-
ing on multiple teams with over-
lapping seasons; the guidelines for
rest requirements must be enforced
across all teams. Youth pitchers should
not pitch competitively in more than 8
months in any 12-month period; 3
consecutive months of complete rest
from pitching each year is recom-
mended. A pitcher should also not be
a catcher for his or her team. Catchers
throw even more frequently than
pitchers, and although the return
throws are only moderately stressful,
catchers also make many hard throws
to the bases during a game. Thus,
playing both positions greatly increa-
ses the repetitive stress to the arm.35,46

A preseason conditioning program that
includes strengthening the core, the
rotator cuff, and the shoulder-stabilizing

muscles (scapular stabilizers) also
may help reduce throwing injuries. A
prospective epidemiological research
study among asymptomatic adoles-
cent and preadolescent tennis athletes
found those with decreased scapula
stabilizing muscular strength (noted by
scapula winging, protraction, and de-
pression) demonstrated a higher rate
of shoulder injury during the subse-
quent season.47

Teaching proper pitching mechanics
may also prevent serious overuse
injuries.35,42,43,48 Allowing sufficient time
during the early part of the season
to gradually increase the amount and
intensity of throwing may provide
young arms an opportunity to adapt
to the stresses of throwing. During
the off-season and preseason, after
allowing for a period of several months
of complete rest from throwing, daily
throwing of a strictly limited number
of pitches may enhance strength de-
velopment (as regular strength train-
ing does for other muscle regions)
with little risk of overuse injury or
fatigue.35,49 A core-stabilizing exercise
program will improve strength and
should also be adopted for pitchers
and hitters.35,37,47

Four keys to successful pitching within
the 5- to 14-year age group are (1)
the development of a fastball; (2) ac-
curacy of locating pitches (control);
(3) development of an off-speed pitch
(change-up); and (4) changing pitch
speeds and plate locations to keep
batters guessing. Conventional wis-
dom has long considered the curve
ball and slider to be stressful to the
young elbow, and recommendations
to delay their introduction until later
years (when the skeletal maturity is
more significantly advanced) were
common.43 Recent studies challenge
those theories and indicate that, when
properly thrown, the curve ball may
not overly stress the elbow.35,50,51

Nevertheless, on the basis of those
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studies that show increased injury
among those who throw curve balls
and sliders at early ages, researchers
currently continue to recommend de-
laying introduction of the curve ball
until after age 14 or when pubertal
development has advanced to the stage
when the athlete has started to shave
(sliders should be delayed until age
16).41 The American Academy of Pedi-
atrics endorses this recommendation.
Finally, on the basis of the increasing
number of elbow ligament surgeries in
younger and younger pitchers, it is
clear that players, parents, and coaches
require more respect for the limits of
the developing child’s arm to withstand
the forces incurred while pitching and
should understand that the conse-
quence of overload causing overuse
injuries which can permanently dam-
age anatomic structures.35

OVERUSE INJURY FROM SOFTBALL
PITCHING

Data on softball injurieswere included in
the previous sections; in general, these

demonstrate injury patterns similar to
baseball with several minor variations.
One unique feature of softball, however,
is the nature of pitching; pitchers throw
underhand from a flat mound. Although
the softball windmill pitching motion
may be less stressful to the pitcher’s
shoulder and elbow than throwing
a hardball overhand, there are still
significant forces placed on various
body structures to cause overuse injury.

The same concerns exist for arm
safety: do not throw when fatigued. As
of 2011, inning limitations and rest
days for softball windmill pitchers in
the various age divisions of Little
League apply to tournament play only.
Many softball teams rely on fewer
pitchers per team than baseball. Be-
fore such inning limitations, some
pitchers pitched in multiple games
during weekend tournaments, running
up pitch counts between 1500 and 2000
pitches in a 3-day period.52

The driving force of the windmill
softball pitch is in the lower body53; 1
study reported more than 50% of the
total kinetic energy of upper extremity
during overhead movements is sup-
plied by the trunk and legs.54 The
softball pitcher engages the gluteal
muscles to achieve stabilization of the
pelvis, which in turn helps the scapula
achieve adequate control.

The lower extremity supports the me-
chanics of the upper body during the

softball windmill pitch, especially dur-
ing the single-leg support component;
however, the site of failure (injury) may
not be located where the problem
originates, but at a more remote site
(the weakest link). This kinetic chain
theory produces “culprits” and “vic-
tims” in describing injuries. For ex-
ample, although 70% of 131 injuries to
collegiate softball pitchers were from
overuse, only 13% were reported in
the lower extremity.55 The majority
occurred in the shoulder or elbow.
Thus, although the “culprit” may be
weak gluteal muscles and lack of pel-
vic stabilization, the athlete may pres-
ent with shoulder pain, because the
“victim” shoulder is inherently “the
weakest link.”

The pelvis and torso work to accelerate
the segments of the upper extremity in
a sequential manner. Scapular retrac-
tion is stimulated by ipsilateral hip ex-
tension and trunk extension. A stable
scapula is vital for optimal rotator cuff
function that helps to keep the humerus
in the glenoid fossa (thus avoiding im-
pingement).

Accordingly, examination and treatment
of shoulder pain in softball windmill
pitchers should include an assessment
of and rehabilitation for pelvic stability
and gluteal strength. Scapular stabi-
lization must also be evaluated and
treated as well as the affected shoulder
or elbow. Off-season and preseason
conditioning programs for softball
windmill pitchers should include glu-
teal strengthening and pelvic stabili-
zation exercises.

ROLE OF EQUIPMENT IN INJURY
RISK AND PREVENTION

Playing Equipment

The game of baseball requires playing
equipment (ball, bat, gloves, bases), as
well as equipment to dress and protect
the athlete. Although there are over-
arching concerns about equipment

TABLE 1 Little League Baseball 2010
Pitching Guidelines: Maximum
Pitches per Game

10 y and younger 75 pitches per d
11–12 y 85 pitcher per d
13–16 y 95 pitches per d
17–18 y 105 pitches per d

Source: Little League (http://www.littleleague.org/media/
newsarchive/2009/Sep-Dec/LLTournamentRegularSeason-
PitchingRulesMadeSame.htm).

TABLE 2 Little League Baseball 2010 Pitching Guidelines: Rest Requirements for Pitchers

Pitchers 14 y and younger
66 or more pitches in a day Four (4) calendar days
51–65 pitches in a day Three (3) calendar days
36–50 pitches in a day Two (2) calendar days of rest must be observed
21–35 pitches in a day One (1) calendar day of rest must be observed
1–20 pitches in a day NO (0) calendar day of rest must be observed

Pitchers 15–18 y
76 or more pitches in a day Four (4) calendar days
61–75 pitches in a day Three (3) calendar days
46–60 pitches in a day Two (2) calendar days of rest must be observed
31–45 pitches in a day One (1) calendar day of rest must be observed
1–30 pitches in a day NO (0) calendar day of rest must be observed

Source: Little League (http://www.littleleague.org/media/newsarchive/2009/Sep-Dec/LLTournamentRegularSeasonPitching-
RulesMadeSame.htm).
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performance and safety that apply to
every athlete who plays baseball, some
concerns typically apply to only a small
segment of players depending on age,
developmental level, and skill.56,57

The ball is the cause of most baseball
injuries, through being hit by a pitched
ball, being struck while attempting to
field a batted ball, trying to catch
a thrown ball, or being hit by a thrown
or batted ball while running the bases.
Accordingly, modifications in the hard-
ness and compressibility of baseballs
(and softballs) were developed by
equipment manufacturers several dec-
ades ago for use by children of different
ages with the intent of reducing the
force of impact by the ball while
maintaining adequate performance
characteristics; they were known as
reduction-in-force balls. These softer
balls, however, are alleged to possess
a more “lively” bounce than traditional
baseballs.56–58 The National Operating
Committee on Standard for Athletic
Equipment (NOCSAE) has developed
standards for these softer baseballs
(levels 1, 2, and 3),59,60 and an expert
review panel and other researchers
have indicated that softer balls meet-
ing the NOCSAE standard are less
likely to cause injury, specifically se-
rious head injury or commotio cordis
by impact.22–24,60,61 Children with the
lowest skill level (in general, those
younger than 10 years) should use the
lowest-impact NOCSAE-approved balls
(level 1). Level 2 low-impact balls are
designed for children 10 to 12 years of
age with moderate skill levels. Chil-
dren younger than 10 years of age
with moderate skills may use either
level 1 or level 2 balls. Level 3 balls
are designated for youths older than
12 years and those 10 to 12 years of
age with advanced skills.61

Baseball has the highest number of
sports-related eye injuries in children,
with the highest incidence in 5- to 14-
year-olds (T.J. Schroeder, MS, personal

communication, 2009).11,13 Approximately
one-third of baseball-related eye injuries
result from being struck by a pitched
ball; other common causes of eye inju-
ries are attempting to field a batted ball
or catch a thrown ball.

The composition of the bat has pro-
voked much discussion in recent years,
especially for baseball players older
than 15 years. Composite (metal)
bats have largely replaced wooden
bats.62 Initially, the introduction of
metal bats led to an increased velocity
of the batted ball, putting fielders
at greater risk of injury, especially
pitchers and third basemen.62 Consid-
erable research has been conducted
comparing both types of bats, but no
consensus exists regarding safety of
composite metal bats compared with
wooden bats in youth baseball.62,63 All
bats, wooden or metal, are momen-
tarily deformed upon contact with the
baseball; the recoil or restitution
characteristics of the bat to its usual
shape result in imparting additional
velocity to the batted ball. Industry
performance standards for composite
metal bats were developed in 2003
through the leadership of the National
Collegiate Athletic Association and
National Federation of State High School
Associations. These standards limit the
dimensions of the bat and its capacity
to transfer force (velocity) to the batted
ball (ball exit speed ratio). Bat compo-
sition for National Collegiate Athletic
Association baseball was required to
meet the Batted Ball Coefficient of
Restitution guidelines in 2011, and
high school baseball will follow suit in
2012.64 For Little League Baseball, the
maximum bat length is 33 inches and
maximum barrel diameter may not
exceed 2 1/4 inches. Since 2009, all
Little League bats must be labeled with
a bat performance factor of 1.15 or
lower.65,66 Bat performance factor is
a measure of a nonwood bat’s perfor-
mance relative to wood bats. For 2011,

Little League International has im-
posed a moratorium on the use of
composite bats for all baseball divi-
sions citing research that found that
“composite bats, while they meet the
standard when new, can exceed that
standard after a break-in process.”67

Although the media continue to report
anecdotal stories of significant head
and facial injuries associated with
metal bats, epidemiological injury
surveillance studies do not show an
increase in the rate of such injuries
since metal bats were introduced.62

Equipment-related injuries also in-
clude those caused by bases and
cleats. Foot and ankle injuries occur
regularly in baseball and softball, es-
pecially during sliding. Early studies
showed that at least 35% of all injuries
in softball occurred while sliding feet
first into a base, and, in one study, 82%
of those injuries resulted in ankle
fractures or dislocations.68,69 Subse-
quently, a 2-year study comparing
traditional stationary bases and ba-
ses capable of disengaging noted a
greater than 95% reduction in foot
and ankle injuries with breakaway
bases.70–74 In 2008, Little League base-
ball and softball mandated the use of
breakaway bases.74 Youth softball lea-
gues have also incorporated the use
of a separate “runner’s base” at first
base to avoid collisions; the orange
“runner’s base” sits adjacent to the
white regular base, but in foul terri-
tory, providing the runner and fielder
separate, equal-size bases. Metal spikes
are dangerous to basemen covering
bases; rubber spikes are preferred for
youth baseball.

Protective Equipment

Protective equipment should always be
properly fitted, well maintained, and
clean; equipment hygiene is important
to prevent infections, such asmethicillin-
resistant Staphylococcus aureus. Al-
though not all equipment adaptations
have been tested scientifically for
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efficacy, experts believe those mentioned
in this article will help reduce injuries in
softball and baseball players.24

Padded sliding pants worn underneath
the baseball pants provide good pro-
tection against contusions and abra-
sions to the hips and thigh when
athletes slide feet first into a base. For
athletes who slide head and hands
first, wearing gloves can reduce hand
abrasions; similarly, use of batting
gloves improves the grip on the bat
and reduces the risk of blisters. Head-
first sliding creates the risk of head
injuries from collisions with the fielder
or from being hit by a thrown ball;
upper-extremity injuries can occur
from the contact and deceleration
forces that occur when the hands of
the diving body encounter the sta-
tionary base. According to current
Little League Baseball rules, a runner
may not slide head-first except when
retreating to a previously held base.75

Chest protectors for batters were in-
troduced in the 1990s to protect the
heart from ball impact, which can
cause commotio cordis.19 However,
this protective barrier has not been
shown to be reliable in either the
human experience or in animal labo-
ratory studies.22–25,28,63 More study is
required to develop and target equip-
ment that will better prevent commotio
cordis.24 Recent design modifications
indicate that progress is being made,
but these advances have not been
validated in evidence-based peer-
reviewed scientific journal articles or
abstracts presented at professional
meetings.76 Even the chest protectors
for catchers, which are effective for
blunting the usual forces encountered
from pitches, foul tips, throws, and
collisions do not reliably prevent com-
motio cordis.24,77

Hard plastic shell batting helmets have
long been an integral part of pro-
tecting baseball and softball players
from head injuries while batting and

running the bases. The NOCSAE de-
veloped standards for helmets and
their testing decades ago.59 Their de-
sign and characteristics have been
modified over the years to better
protect the eyes, ears, face, mouth,
and nose.78 In 2009, a new batting
helmet was introduced with the ca-
pacity to withstand the impact of a
100-mph fastball; it has a layer of
expanded polypropylene, the hard,
foamlike material used in bicycle
helmets.79,80

Face and eye protection can be ach-
ieved by securing additional protection
to the batting helmet, such as a poly-
carbonate plastic face guard, metal
cage, or a polycarbonate full-face
shield. Although full plastic face shields
have been demonstrated to reduce in-
jury risk significantly, their acceptance
by players and league officials has been
mixed, primarily because of compro-
mised visibility through the shield over
time.56 More recent epidemiological
research among high school baseball
athletes has led to a call for infielders
and pitchers to wear face shields.14

Eye protection may be worn to reduce
the risk for eye injury.81–84 This pro-
tection may be particularly important
for young athletes who have un-
dergone eye surgery or experienced
a previous serious eye injury.85 Poly-
carbonate face guards and shields
must meet the F910 standard of the
American Society of Testing and Ma-
terials.84,86 Face guards cover the
lower part of the face from the tip of
the nose to below the chin, directly
protecting the teeth and facial bones;
the space between the top of the
guard and the brim of the helmet is
less than the diameter of a baseball,
thereby indirectly protecting the eyes
without impairing vision. Functionally
one-eyed athletes (best corrected vi-
sion in the worse eye of less than 20/
50) must use one of these protectors
when batting and also must protect

their good eye when fielding the ball
by using polycarbonate sports gog-
gles that meet American Society of
Testing and Materials standard F803.86

Some parents may also prefer the use
of a face guard or eye goggles when
their children are in the field. All ath-
letes who wear glasses or sunglasses
while playing baseball or softball should
make sure that the lenses and frames
meet appropriate safety standards, thus
minimizing the risk of breaking or
shattering on contact with a baseball
or softball.86

An essential piece of equipment for all
boys playing baseball or softball is use
of a hard plastic athletic cup to protect
the testicles. Although catchers, pitch-
ers, and infielders are at the greatest
risk, testicular injuries can occur to any
player while in the field, batting, or
running the bases.

The development of triangular-shaped
foam pads (“knee savers”) for catch-
ers is another advance in safety equip-
ment that has enjoyed widespread use
since its introduction.87 These pads fit
into the popliteal fossa behind the
knee and are designed to minimize
the strain on the knee joint while the
catcher is in the crouched position.
Some batters opt for shin guards to
protect their medial distal tibia; an-
other innovation gaining notice is the
elbow protective pad for batters.

ENVIRONMENTAL RISKS

Environmental risks include weather-
related concerns and field conditions
and boundaries (perimeters).

Baseball and softball players are at
risk for injury from weather-related
factors, including lightning, sun, and
heat. Recreational facilities managers,
coaches, and umpires need to be well-
versed in lightning safety guidelines5,88

and prepare an emergency action
prevention plan in advance. In par-
ticular, lightning presents a unique
challenge because of the difficulty in
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predicting and appreciating the pres-
ence of electrical storms. More and
more facilities are installing auto-
matic lightning detectors and alarm
systems to ensure that everyone re-
sponds appropriately to the pres-
ence of lightning. In the absence of an
automated warning system, estimating
the distance of the storm from the
fields can be accomplished by counting
the number of seconds between seeing
lightning and hearing thunder. Divide
the number of seconds by 5 to estimate
the distance in miles. A “flash-to-bang”
of 30 seconds or less is an indication to
move athletes and spectators to a
safe area. A preassigned individual
should be responsible for the decision
to evacuate. In general, a period of 30
minutes should elapse from the last
sound of thunder and from the last
visible lightning flash before play
should be resumed.

Hot and/or humid weather conditions
pose significant risk for heat-related
illness in children and adolescents.
Ambient temperature, relative humid-
ity, wind speed, and solar radiant heat
all affect risk for heat illness.89,90 The
ability to dissipate body heat into the
surrounding environment decreases
as the ambient temperature rises
closer to body temperature. Similarly,
as the humidity rises and the air
becomes more saturated with water,
the ability to cool oneself through
evaporation decreases. Wind and sun
exposure can damage the skin and
eyes. Being acclimatized to the envi-
ronment, ensuring adequate hydration,
wearing a baseball cap, and having
a covered dugout are important fea-
tures of minimizing the risk of sun- and
heat-related illness. Recommendations
regarding sunscreen, sunglasses, and
proper uniforms for practice and games
are appropriate for players of all ages.
Similarly, in cold weather, athletes need
to be properly dressed. When neces-
sary, games should be postponed or

game times altered when weather con-
ditions are extreme.

Fields need to be inspected regularly
for hazards, including problems with
sprinkler heads, gopher holes in the
outfield, or rocky infields. A warning
track (usually 15 feet wide) should
surround the entire grass or artifi-
cial turf playing surface and should
meet all recommended specifications;
the change in surface texture serves
to alert fielders that they are nearing
the perimeter barriers, such as when
outfielders are going back on long hits
to the fence. All fences should be in
good repair, especially the backstop
and the fence along both foul lines. If
a chain-link fence is curled up and the
grass becomes high, an athlete may
receive a laceration when reaching
down to pick up the ball (not noticing
the hazard produced by the defective
fencing).

Elimination of the on-deck circle,
placing dugouts behind a fence, and
the wearing of batting helmets by the
first-base and third-base coaches have
further reduced the risk of injury on
the playing field.

DEVELOPMENTAL
CONSIDERATIONS

The pediatrician needs to have an
understanding of developmental con-
siderations as they apply to baseball
and softball participation at various
ages. This will allow the pediatrician to
offer appropriate counseling and guid-
ance to the many boys and girls, their
parents, and members of the sporting
community who participate in baseball
and softball each year.

Compared with older players, children
between 5 and 10 years often have less
coordination, slower reaction times,
a reduced ability to pitch accurately,
and a greater fear of being struck
by the ball.91,92 Some developmentally
appropriate rule modifications, there-
fore, are advisable for this age group,

including the use of batting tee, a
pitching machine, or an adult pitcher.
The avoidance of head-first sliding for
children younger than 10 years is
especially important, because there
have been anecdotal reports of rare
but serious cervical spine injuries
occurring when a young player slides
head-first, hitting an opponent with
the top of the helmet. This injury is
similar to that caused by “spearing”
(using the head as the lead object) in
football. Feet-first sliding should be
taught consistently (as players be-
come developmentally ready) so that
all players become comfortable with
this key technique of the game. The
use of softer balls, as described in
a previous section of this statement,
is also recommended in this age
group to reduce serious impact injury.

Youth baseball has long recognized
that the game must be modified to
meet the developmental level and
skills of its players. The distance be-
tween bases begins at 45 feet for Tee
Ball, moves to 60 feet for Minor League
and Little League (Majors) for ages 10
to 12 years, goes to 70 to 75 feet for
ages 13 to 15 years, and eventually
advances to 90 feet for boys 16 to 18
years of age; similarly, the pitcher’s
mound increases from 46 feet, to 50
feet, to 60.5 feet from home plate,
respectively. The distances of the
outfield fences also grow as the field
enlarges. The length and weight of
bats is another variable that changes
as the youth grow in size, strength,
and ability.

Some children are able to track ball
movement at early ages and can ac-
curately move to and catch a fly ball or
hit live pitching as early as 5 years old;
most children, however, do not achieve
these capabilities until ages 8 or 9.91

Therefore, it is appropriate to begin
introduction to baseball batting for
5- to 7-year-olds using a ball that is
not moving but placed on a tee. For

PEDIATRICS Volume 129, Number 3, March 2012 e851

FROM THE AMERICAN ACADEMY OF PEDIATRICS

 



baSeball and Softball  397

children who are capable of hitting
a thrown pitched ball, however, being
forced to hit the tee ball may not en-
hance their skill development.

Coaches who are not knowledgeable in
child development may become frus-
trated trying to teach basic skills to
young boys and girls who are simply
not ready to acquire these skills, no
matter how many balls are pitched to
them or how many fly balls they are
asked to catch during practice. For
these reasons, Little League baseball
tracks its athletes into the minors and
the majors for boys 10 through 12,
separating those children who are
developmentally advanced from those
who are developing at the typical rate.
It must be remembered, however, that
“late bloomers” may ultimately turn
out to be the finest athletes of all,
despite their slower beginning. Proper
instruction and persistent repetition in
the fundamentals of baseball are es-
sential for youth to develop the talent
and skills required to perform pro-
ficiently at a high level during late
adolescence and adulthood.

RECOMMENDATIONS

The American Academy of Pediatrics
recommends the following:

1. Because baseball and softball for
children 5 through 18 years of
age are relatively safe sports,
participation should be encour-
aged by pediatricians.

2. Preventive measures should be
used to protect young baseball
pitchers from throwing injuries.
Adequate core strength and scapu-
lar muscle strength provide a crit-
ical foundation; proper instruction
in throwing mechanics, condition-
ing, and training is another essen-
tial component. Delay introduction
of the curve ball until after age 14
and the slider until age 16. Three
key elements in preventing overuse
injuries in pitchers include: (a) age

guidelines regarding the number
of pitches thrown daily; (b) rest
requirements between pitching
assignments; and (c) season and
yearly total pitch limits.38,42,44 Young
pitchers should avoid pitching on
multiple teams with overlapping
seasons; the guidelines for rest
requirements must be enforced
across all teams. Youth pitchers
should not pitch competitively in
more than 8 months in any 12-
month period; 3 months of rest
from pitching are recommended
each year. A pitcher should also
not be a catcher for his or her
team.

3. Parents, coaches, and players
should be educated about the
early warning signs of elbow
and shoulder overuse injuries as
well as the importance of para-
scapular muscle strength. Athletes
should cease pitching immediately
when signs of arm fatigue or pain
occur; they should be encouraged
to seek timely and appropriate
treatment of significant or persis-
tent pain.35

4. Serious and potentially catastrophic
baseball injuries can be minimized
by the proper use of available
safety equipment. This safety equip-
ment includes: (a) for hitters, ap-
proved batting helmets with face
protection; (b) for catchers, hel-
mets, masks with throat guards,
chest protectors, and shin guards;
(c) for all male players, hard plastic
athletic cup; and (d) for all baseball
and softball players, rubber-spiked
soles. In light of the relatively high
percentage and severity of head,
face, and mouth injuries in baseball,
strong consideration should be
given to head and facial protec-
tion for pitchers and infielders,
especially in younger age groups
and for less-skilled players. Pro-
tective equipment should always

be properly fitted, well maintained,
and clean.

5. Current data show that chest bar-
riers or protection are not suffi-
ciently effective in preventing
commotio cordis; thus, the rou-
tine use of these heart protectors
is not recommended for baseball
players at this time. Catchers
must continue to wear approved
chest protectors.

6. Coaches and officials must be pre-
pared to activate the emergency
response system (call 911) and
to obtain rapid access to an AED,
ideally in less than 3 minutes, to
assist young baseball or softball
players who are experiencing car-
diac arrest or another medical
emergency. Coaches should have
a local cellular phone and emer-
gency medical phone numbers
available for use at all times.

7. Coaches, parents, umpires, and
league officials need to be knowl-
edgeable regarding the cause, pre-
vention, recognition, and response
to concussion. New policies exist
with excellent free educational and
prevention materials, especially
from the Centers for Disease Con-
trol and Prevention. Furthermore,
free on-line trainings are available
through the Centers for Disease
Control and Prevention (http://www.
cdc.gov/concussion/) and the Na-
tional Federation of State High
School Associations (www.nfhs.org).

8. Youth baseball and softball play-
ers should wear polycarbonate
eye protection guards or shields
or metal cages on their batting
helmets to reduce the risk of
eye injury. For functionally one-
eyed athletes (best corrected vi-
sion in the worse eye of less than
20/50) and those who have under-
gone eye surgery or experienced
previous severe eye injuries, eye
protection (one of the 3 types of
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face shields or polycarbonate
sports goggles) should be required
at all times while the athlete is bat-
ting or fielding.

9. Children with the lowest skill level
(in general, those younger than
10 years of age) should use the
lowest-impact NOCSAE-approved
balls (level 1). Level 2 low-impact
balls are recommended for chil-
dren 10 to 12 years of age with
moderate skill levels. Children
younger than 10 years with mod-
erate skills may use either level 1
or level 2 balls. Level 3 balls are
designated for youths older than
12 years and those 10 to 12 years
of age with advanced skills.

10. Continued research into the rela-
tive safety of composite metal ver-
sus wooden bats is appropriate
and necessary.

11. Awareness of heat and lightning
safety is essential for all coaches
and officials of Little League base-
ball and softball. The Web site
http://www.lightningsafety.noaa.
gov/outdoors.htm88 and weather
forecasts are critical resources
for prevention of lightning injuries.

When necessary, games or practi-
ces should be postponed or game
times altered when weather condi-
tions are extreme.

12. Protective fencing of dugouts and
benches and the elimination of the
on-deck circle are recommended
during games and practices in or-
ganized and informal participation.
Proper field maintenance is re-
quired to minimize injury risks.

13. New developmentally appropriate
rule modifications should con-
tinue to be implemented when in-
dicated.

14. Surveillance of baseball and soft-
ball injuries should be continued.
Continual strong support of re-
search is essential to develop
other new, improved, and effica-
cious safety equipment and rule
modifications.
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POLICY STATEMENT

Breastfeeding and the Use of Human Milk

abstract
Breastfeeding and human milk are the normative standards for infant
feeding and nutrition. Given the documented short- and long-term med-
ical and neurodevelopmental advantages of breastfeeding, infant nu-
trition should be considered a public health issue and not only
a lifestyle choice. The American Academy of Pediatrics reaffirms its
recommendation of exclusive breastfeeding for about 6 months, fol-
lowed by continued breastfeeding as complementary foods are intro-
duced, with continuation of breastfeeding for 1 year or longer as
mutually desired by mother and infant. Medical contraindications to
breastfeeding are rare. Infant growth should be monitored with the
World Health Organization (WHO) Growth Curve Standards to avoid mis-
labeling infants as underweight or failing to thrive. Hospital routines
to encourage and support the initiation and sustaining of exclu-
sive breastfeeding should be based on the American Academy of
Pediatrics-endorsed WHO/UNICEF “Ten Steps to Successful Breastfeed-
ing.” National strategies supported by the US Surgeon General’s Call
to Action, the Centers for Disease Control and Prevention, and The
Joint Commission are involved to facilitate breastfeeding practices in
US hospitals and communities. Pediatricians play a critical role in
their practices and communities as advocates of breastfeeding and
thus should be knowledgeable about the health risks of not breast-
feeding, the economic benefits to society of breastfeeding, and the
techniques for managing and supporting the breastfeeding dyad. The
“Business Case for Breastfeeding” details how mothers can maintain
lactation in the workplace and the benefits to employers who facili-
tate this practice. Pediatrics 2012;129:e827–e841

INTRODUCTION

Six years have transpired since publication of the last policy statement
of the American Academy of Pediatrics (AAP) regarding breastfeeding.1

Recently published research and systematic reviews have reinforced
the conclusion that breastfeeding and human milk are the reference
normative standards for infant feeding and nutrition. The current
statement updates the evidence for this conclusion and serves as
a basis for AAP publications that detail breastfeeding management
and infant nutrition, including the AAP Breastfeeding Handbook for
Physicians,2 AAP Sample Hospital Breastfeeding Policy for Newborns,3

AAP Breastfeeding Residency Curriculum,4 and the AAP Safe and
Healthy Beginnings Toolkit.5 The AAP reaffirms its recommendation
of exclusive breastfeeding for about 6 months, followed by continued
breastfeeding as complementary foods are introduced, with continuation
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of breastfeeding for 1 year or longer
as mutually desired by mother and
infant.

EPIDEMIOLOGY

Information regarding breastfeeding
rates and practices in the United States
is available from a variety of govern-
ment data sets, including the Centers
for Disease Control and Prevention (CDC)
National Immunization Survey,6 the
NHANES,7 and Maternity Practices and
Infant Nutrition and Care.8 Drawing on
these data and others, the CDC has
published the “Breastfeeding Report
Card,” which highlights the degree of
progress in achieving the breastfeed-
ing goals of the Healthy People 2010
targets as well as the 2020 targets
(Table 1).9–11

The rate of initiation of breastfeeding
for the total US population based on
the latest National Immunization Sur-
vey data are 75%.11 This overall rate,
however, obscures clinically signifi-
cant sociodemographic and cultural
differences. For example, the breast-
feeding initiation rate for the Hispanic
or Latino population was 80.6%, but
for the non-Hispanic black or African
American population, it was 58.1%.
Among low-income mothers (partic-
ipants in the Special Supplemental
Nutrition Program for Women, Infants,
and Children [WIC]), the breastfeeding
initiation rate was 67.5%, but in those

with a higher income ineligible for
WIC, it was 84.6%.12 Breastfeeding
initiation rate was 37% for low-income
non-Hispanic black mothers.7 Similar
disparities are age-related; mothers
younger than 20 years initiated breast-
feeding at a rate of 59.7% compared
with the rate of 79.3% in mothers
older than 30 years. The lowest rates
of initiation were seen among non-
Hispanic black mothers younger than
20 years, in whom the breastfeeding
initiation rate was 30%.7

Although over the past decade, there
has been a modest increase in the rate
of “any breastfeeding” at 3 and 6
months, in none of the subgroups
have the Healthy People 2010 targets
been reached. For example, the 6-
month “any breastfeeding” rate for
the total US population was 43%, the
rate for the Hispanic or Latino sub-
group was 46%, and the rate for the
non-Hispanic black or African Ameri-
can subgroup was only 27.5%. Rates
of exclusive breastfeeding are further
from Healthy People 2010 targets, with
only 13% of the US population meeting
the recommendation to breastfeed ex-
clusively for 6 months. Thus, it appears
that although the breastfeeding ini-
tiation rates have approached the
2010 Healthy People targets, the tar-
gets for duration of any breastfeeding
and exclusive breastfeeding have not
been met.

Furthermore, 24% of maternity serv-
ices provide supplements of com-
mercial infant formula as a general
practice in the first 48 hours after
birth. These observations have led to
the conclusion that the disparities in
breastfeeding rates are also associ-
ated with variations in hospital rou-
tines, independent of the populations
served. As such, it is clear that greater
emphasis needs to be placed on im-
proving and standardizing hospital-
based practices to realize the newer
2020 targets (Table 1).

INFANT OUTCOMES

Methodologic Issues

Breastfeeding results in improved in-
fant and maternal health outcomes in
both the industrialized and developing
world. Major methodologic issues have
been raised as to the quality of some
of these studies, especially as to the
size of the study populations, quality of
the data set, inadequate adjustment
for confounders, absence of distin-
guishing between “any” or “exclusive”
breastfeeding, and lack of a defined
causal relationship between breast-
feeding and the specific outcome. In
addition, there are inherent practical
and ethical issues that have precluded
prospective randomized interventional
trials of different feeding regimens.
As such, the majority of published
reports are observational cohort
studies and systematic reviews/meta-
analyses.

To date, the most comprehensive
publication that reviews and analyzes
the published scientific literature that
compares breastfeeding and com-
mercial infant formula feeding as to
health outcomes is the report pre-
pared by the Evidence-based Practice
Centers of the Agency for Healthcare
Research and Quality (AHRQ) of the US
Department of Health Human Services
titled Breastfeeding and Maternal and
Infant Health Outcomes in Developed
Countries.13 The following sections
summarize and update the AHRQ meta-
analyses and provide an expanded
analysis regarding health outcomes.
Table 2 summarizes the dose-response
relationship between the duration of
breastfeeding and its protective effect.

Respiratory Tract Infections and
Otitis Media

The risk of hospitalization for lower
respiratory tract infections in the first
year is reduced 72% if infants breastfed
exclusively for more than 4 months.13,14

Infants who exclusively breastfed for 4

TABLE 1 Healthy People Targets 2010 and
2020(%)

2007a 2010
Target

2020
Target

Any breastfeeding
Ever 75.0 75 81.9
6 mo 43.8 50 60.5
1 y 22.4 25 34.1

Exclusive breastfeeding
To 3 mo 33.5 40 44.3
To 6 mo 13.8 17 23.7

Worksite lactation support 25 — 38.0
Formula use in first 2 d 25.6 — 15.6
a 2007 data reported in 2011.10

e828 FROM THE AMERICAN ACADEMY OF PEDIATRICS



breaStfeedinG and tHe uSe of Human milk  407

to 6 months had a fourfold increase
in the risk of pneumonia compared
with infants who exclusively breastfed
for more than 6 months.15 The severity
(duration of hospitalization and oxygen
requirements) of respiratory syncytial
virus bronchiolitis is reduced by 74%
in infants who breastfed exclusively for
4 months compared with infants who
never or only partially breastfed.16

Any breastfeeding compared with ex-
clusive commercial infant formula
feeding will reduce the incidence of
otitis media (OM) by 23%.13 Exclusive
breastfeeding for more than 3 months
reduces the risk of otitis media by
50%. Serious colds and ear and throat
infections were reduced by 63% in

infants who exclusively breastfed for 6
months.17

Gastrointestinal Tract Infections

Any breastfeeding is associated with
a 64% reduction in the incidence of
nonspecific gastrointestinal tract infec-
tions, and this effect lasts for 2 months
after cessation of breastfeeding.13,14,17,18

Necrotizing Enterocolitis

Meta-analyses of 4 randomized clinical
trials performed over the period 1983
to 2005 support the conclusion that
feeding preterm infants human milk is
associated with a significant reduction
(58%) in the incidence of necrotizing
enterocolitis (NEC).13 A more recent

study of preterm infants fed an exclu-
sive human milk diet compared with
those fed human milk supplemented
with cow-milk-based infant formula pro-
ducts noted a 77% reduction in NEC.19

One case of NEC could be prevented if
10 infants received an exclusive human
milk diet, and 1 case of NEC requiring
surgery or resulting in death could be
prevented if 8 infants received an ex-
clusive human milk diet.19

Sudden Infant Death Syndrome
and Infant Mortality

Meta-analyses with a clear definition of
degree of breastfeeding and adjusted
for confounders and other known risks
for sudden infant death syndrome
(SIDS) note that breastfeeding is as-
sociated with a 36% reduced risk of
SIDS.13 Latest data comparing any ver-
sus exclusive breastfeeding reveal that
for any breastfeeding, the multivariate
odds ratio (OR) is 0.55 (95% confidence
interval [CI], 0.44–0.69). When com-
puted for exclusive breastfeeding, the
OR is 0.27 (95% CI, 0.27–0.31).20 A pro-
portion (21%) of the US infant mortality
has been attributed, in part, to the in-
creased rate of SIDS in infants who
were never breastfed.21 That the posi-
tive effect of breastfeeding on SIDS
rates is independent of sleep position
was confirmed in a large case-control
study of supine-sleeping infants.22,23

It has been calculated that more than
900 infant lives per year may be saved
in the United States if 90% of mothers
exclusively breastfed for 6 months.24 In
the 42 developing countries in which
90% of the world’s childhood deaths oc-
cur, exclusive breastfeeding for 6 months
and weaning after 1 year is the most
effective intervention, with the potential
of preventing more than 1 million infant
deaths per year, equal to preventing 13%
of the world’s childhood mortality.25

Allergic Disease

There is a protective effect of exclusive
breastfeeding for 3 to 4 months in

TABLE 2 Dose-Response Benefits of Breastfeedinga

Condition % Lower Riskb Breastfeeding Comments ORc 95% CI

Otitis media13 23 Any — 0.77 0.64–0.91
Otitis media13 50 ≥3 or 6 mo Exclusive BF 0.50 0.36–0.70
Recurrent otitis media15 77 Exclusive BF

≥6 mod
Compared with
BF 4 to <6 mod

1.95 1.06–3.59

Upper respiratory
tract infection17

63 >6 mo Exclusive BF 0.30 0.18–0.74

Lower respiratory
tract infection13

72 ≥4 mo Exclusive BF 0.28 0.14–0.54

Lower respiratory
tract infection15

77 Exclusive BF
≥6 mod

Compared with
BF 4 to <6 mod

4.27 1.27–14.35

Asthma13 40 ≥3 mo Atopic family history 0.60 0.43–0.82
Asthma13 26 ≥3 mo No atopic family

history
0.74 0.6–0.92

RSV bronchiolitis16 74 >4 mo — 0.26 0.074–0.9
NEC19 77 NICU stay Preterm infants

Exclusive HM
0.23 0.51–0.94

Atopic dermatitis27 27 >3 mo Exclusive BFnegative
family history

0.84 0.59–1.19

Atopic dermatitis27 42 >3 mo Exclusive BFpositive
family history

0.58 0.41–0.92

Gastroenteritis13,14 64 Any — 0.36 0.32–0.40
Inflammatory bowel

disease32
31 Any — 0.69 0.51–0.94

Obesity13 24 Any — 0.76 0.67–0.86
Celiac disease31 52 >2 mo Gluten exposure

when BF
0.48 0.40–0.89

Type 1 diabetes13,42 30 >3 mo Exclusive BF 0.71 0.54–0.93
Type 2 diabetes13,43 40 Any — 0.61 0.44–0.85
Leukemia (ALL)13,46 20 >6 mo — 0.80 0.71–0.91
Leukemia (AML)13,45 15 >6 mo — 0.85 0.73–0.98
SIDS13 36 Any >1 mo — 0.64 0.57–0.81

ALL, acute lymphocytic leukemia; AML, acute myelogenous leukemia; BF, breastfeeding; HM, human milk; RSV, respiratory
syncytial virus.
a Pooled data.
b % lower risk refers to lower risk while BF compared with feeding commercial infant formula or referent group
specified.
c OR expressed as increase risk for commercial formula feeding.
d Referent group is exclusive BF ≥6 months.
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reducing the incidence of clinical
asthma, atopic dermatitis, and eczema
by 27% in a low-risk population and
up to 42% in infants with positive
family history.13,26 There are conflict-
ing studies that examine the timing of
adding complementary foods after 4
months and the risk of allergy, including
food allergies, atopic dermatitis, and
asthma, in either the allergy-prone or
nonatopic individual.26 Similarly, there
are no convincing data that delaying
introduction of potentially allergenic
foods after 6 months has any protective
effect.27–30 One problem in analyzing
this research is the low prevalence of
exclusive breastfeeding at 6 months in
the study populations. Thus, research
outcomes in studies that examine the
development of atopy and the timing of
introducing solid foods in partially
breastfed infants may not be applica-
ble to exclusively breastfed infants.

Celiac Disease

There is a reduction of 52% in the risk
of developing celiac disease in infants
who were breastfed at the time of
gluten exposure.31 Overall, there is an
association between increased dura-
tion of breastfeeding and reduced risk
of celiac disease when measured as
the presence of celiac antibodies. The
critical protective factor appears to
be not the timing of the gluten expo-
sure but the overlap of breastfeeding
at the time of the initial gluten in-
gestion. Thus, gluten-containing foods
should be introduced while the infant
is receiving only breast milk and not
infant formula or other bovine milk
products.

Inflammatory Bowel Disease

Breastfeeding is associated with a
31% reduction in the risk of child-
hood inflammatory bowel disease.32

The protective effect is hypothesized
to result from the interaction of the
immunomodulating effect of human
milk and the underlying genetic

susceptibility of the infant. Different
patterns of intestinal colonization in
breastfed versus commercial infant
formula–fed infants may add to the
preventive effect of human milk.33

Obesity

Because rates of obesity are signifi-
cantly lower in breastfed infants, na-
tional campaigns to prevent obesity
begin with breastfeeding support.34,35

Although complex factors confound
studies of obesity, there is a 15% to
30% reduction in adolescent and adult
obesity rates if any breastfeeding oc-
curred in infancy compared with no
breastfeeding.13,36 The Framingham
Offspring study noted a relationship of
breastfeeding and a lower BMI and
higher high-density lipoprotein con-
centration in adults.37 A sibling dif-
ference model study noted that the
breastfed sibling weighed 14 pounds
less than the sibling fed commercial
infant formula and was less likely to
reach BMI obesity threshold.38 The
duration of breastfeeding also is in-
versely related to the risk of over-
weight; each month of breastfeeding
being associated with a 4% reduction
in risk.14

The interpretation of these data is
confounded by the lack of a definition
in many studies of whether human
milk was given by breastfeeding or by
bottle. This is of particular importance,
because breastfed infants self-regulate
intake volume irrespective of maneu-
vers that increase available milk vol-
ume, and the early programming of
self-regulation, in turn, affects adult
weight gain.39 This concept is further
supported by the observations that
infants who are fed by bottle, formula,
or expressed breast milk will have
increased bottle emptying, poorer self-
regulation, and excessive weight gain
in late infancy (older than 6 months)
compared with infants who only nurse
from the breast.40,41

Diabetes

Up to a 30% reduction in the incidence
of type 1 diabetes mellitus is reported
for infants who exclusively breastfed for
at least 3 months, thus avoiding expo-
sure to cow milk protein.13,42 It has been
postulated that the putative mechanism
in the development of type 1 diabetes
mellitus is the infant’s exposure to cow
milk β-lactoglobulin, which stimulates
an immune-mediated process cross-
reacting with pancreatic β cells. A re-
duction of 40% in the incidence of type
2 diabetes mellitus is reported, possi-
bly reflecting the long-term positive
effect of breastfeeding on weight con-
trol and feeding self-regulation.43

Childhood Leukemia and
Lymphoma

There is a reduction in leukemia
that is correlated with the duration of
breastfeeding.14,44 A reduction of 20%
in the risk of acute lymphocytic leuke-
mia and 15% in the risk of acute my-
eloid leukemia in infants breastfed for
6 months or longer.45,46 Breastfeeding
for less than 6 months is protective but
of less magnitude (approximately 12%
and 10%, respectively). The question of
whether the protective effect of breast-
feeding is a direct mechanism of human
milk on malignancies or secondarily
mediated by its reduction of early child-
hood infections has yet to be answered.

Neurodevelopmental Outcomes

Consistent differences in neurodevel-
opmental outcome between breastfed
and commercial infant formula–fed
infants have been reported, but the
outcomes are confounded by differences
in parental education, intelligence, home
environment, and socioeconomic sta-
tus.13,47 The large, randomized Pro-
motion of Breastfeeding Intervention
Trial provided evidence that adjusted
outcomes of intelligence scores and
teacher’s ratings are significantly
greater in breastfed infants.48–50 In
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addition, higher intelligence scores
are noted in infants who exclusively
breastfed for 3 months or longer, and
higher teacher ratings were observed
if exclusive breastfeeding was practiced
for 3 months or longer. Significantly
positive effects of human milk feeding
on long-term neurodevelopment are ob-
served in preterm infants, the pop-
ulation more at risk for these adverse
neurodevelopmental outcomes.51–54

PRETERM INFANTS

There are several significant short-
and long-term beneficial effects of
feeding preterm infants human milk.
Lower rates of sepsis and NEC indicate
that human milk contributes to the
development of the preterm infant’s
immature host defense.19,55–59 The ben-
efits of feeding human milk to preterm
infants are realized not only in the NICU
but also in the fewer hospital read-
missions for illness in the year after
NICU discharge.51,52 Furthermore, the
implications for a reduction in incid-
ence of NEC include not only lower
mortality rates but also lower long-term
growth failure and neurodevelopmental
disabilities.60,61 Clinical feeding toler-
ance is improved, and the attainment of
full enteral feeding is hastened by a diet
of human milk.51,52,59

Neurodevelopmental outcomes are im-
proved by the feeding of human milk.
Long-term studies at 8 years of age
through adolescence suggest that in-
telligence test results and white matter
and total brain volumes are greater in
subjects who had received human milk
as infants in the NICU.53,54 Extremely
preterm infants receiving the greatest
proportion of human milk in the NICU
had significantly greater scores for
mental, motor, and behavior ratings at
ages 18 months and 30 months.51,52

These data remain significant after
adjustment for confounding factors,
such as maternal age, education, mar-
ital status, race, and infant morbidities.

These neurodevelopmental outcomes
are associated with predominant and
not necessarily exclusive human milk
feeding. Human milk feeding in the NICU
also is associated with lower rates of
severe retinopathy of prematurity.62,63

Long-term studies of preterm infants
also suggest that human milk feeding
is associated with lower rates of met-
abolic syndrome, and in adolescents, it
is associated with lower blood pres-
sures and low-density lipoprotein con-
centrations and improved leptin and
insulin metabolism.64,65

The potent benefits of human milk are
such that all preterm infants should
receive human milk (Table 3). Mother’s
own milk, fresh or frozen, should be
the primary diet, and it should be
fortified appropriately for the infant
born weighing less than 1.5 kg. If
mother’s own milk is unavailable de-
spite significant lactation support, pas-
teurized donor milk should be used.19,66

Quality control of pasteurized donor
milk is important and should be moni-
tored. New data suggest that mother’s
own milk can be stored at refrigerator
temperature (4°C) in the NICU for as
long as 96 hours.67 Data on thawing,
warming, and prolonged storage need
updating. Practices should involve pro-
tocols that prevent misadministration
of milk.

MATERNAL OUTCOMES

Both short- and long-term health ben-
efits accrue to mothers who breast-
feed. Such mothers have decreased
postpartum blood loss and more rapid
involution of the uterus. Continued
breastfeeding leads to increased child
spacing secondary to lactational amen-
orrhea. Prospective cohort studies
have noted an increase in postpartum
depression in mothers who do not
breastfeed or who wean early.68 A
large prospective study on child abuse
and neglect perpetuated by mothers
found, after correcting for potential

confounders, that the rate of abuse/
neglect was significantly increased for
mothers who did not breastfeed as
opposed to those who did (OR: 2.6;
95% CI: 1.7–3.9).69

Studies of the overall effect of breast-
feeding on the return of the mothers
to their pre-pregnancy weight are in-
conclusive, given the large numbers of
confounding factors on weight loss
(diet, activity, baseline BMI, ethnicity).13

In a covariate-adjusted study of more
than 14 000 women postpartum, moth-
ers who exclusively breastfed for lon-
ger than 6 months weighed 1.38 kg less
than those who did not breastfeed.70

In mothers without a history of gesta-
tional diabetes, breastfeeding duration
was associated with a decreased risk
of type 2 diabetes mellitus; for each
year of breastfeeding, there was a de-
creased risk of 4% to 12%.71,72 No ben-
eficial effect for breastfeeding was
noted in mothers who were diagnosed
with gestational diabetes.

The longitudinal Nurses Health Study
noted an inverse relationship between
the cumulative lifetime duration of
breastfeeding and the development of
rheumatoid arthritis.73 If cumulative
duration of breastfeeding exceeded 12

TABLE 3 Recommendations on
Breastfeeding Management for
Preterm Infants

1. All preterm infants should receive human milk.
• Human milk should be fortified, with protein,
minerals, and vitamins to ensure optimal
nutrient intake for infants weighing <1500 g
at birth.
• Pasteurized donor human milk, appropriately
fortified, should be used if mother’s own milk
is unavailable or its use is contraindicated.

2. Methods and training protocols for manual and
mechanical milk expression must be available
to mothers.

3. Neonatal intensive care units should possess
evidence-based protocols for collection,
storage, and labeling of human milk.150

4. Neonatal intensive care units should prevent the
misadministration of human milk (http://www.
cdc.gov/breastfeeding/recommendations/
other_mothers_milk.htm).

5. There are no data to support routinely culturing
human milk for bacterial or other organisms.151
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months, the relative risk of rheuma-
toid arthritis was 0.8 (95% CI: 0.8–1.0),
and if the cumulative duration of
breastfeeding was longer than 24
months, the relative risk of rheu-
matoid arthritis was 0.5 (95% CI:
0.3–0.8).73 An association between
cumulative lactation experience and
the incidence of adult cardiovascular
disease was reported by the Women’s
Health Initiative in a longitudinal study
of more than 139 000 postmenopausal
women.74 Women with a cumulative
lactation history of 12 to 23 months
had a significant reduction in hyper-
tension (OR: 0.89; 95% CI: 0.84–0.93),
hyperlipidemia (OR: 0.81; 95% CI: 0.76–
0.87), cardiovascular disease (OR:
0.90; 95% CI: 0.85–0.96), and diabetes
(OR: 0.74; 95% CI: 0.65–0.84).

Cumulative lactation experience also
correlates with a reduction in both
breast (primarily premenopausal) and
ovarian cancer.13,14,75 Cumulative du-
ration of breastfeeding of longer than
12 months is associated with a 28%
decrease in breast cancer (OR: 0.72;
95% CI: 0.65–0.8) and ovarian cancer
(OR: 0.72; 95% CI: 0.54–0.97).76 Each
year of breastfeeding has been calcu-
lated to result in a 4.3% reduction in
breast cancer.76,77

ECONOMIC BENEFITS

A detailed pediatric cost analysis
based on the AHRQ report concluded
that if 90% of US mothers would comply
with the recommendation to breastfeed
exclusively for 6 months, there would be
a savings of $13 billion per year.24 The
savings do not include those related to
a reduction in parental absenteeism
from work or adult deaths from dis-
eases acquired in childhood, such as
asthma, type 1 diabetes mellitus, or
obesity-related conditions. Strategies
that increase the number of mothers
who breastfeed exclusively for about
6 months would be of great economic
benefit on a national level.

DURATION OF EXCLUSIVE
BREASTFEEDING

The AAP recommends exclusive breast-
feeding for about 6 months, with con-
tinuation of breastfeeding for 1 year or
longer as mutually desired by mother
and infant, a recommendation con-
curred to by the WHO78 and the In-
stitute of Medicine.79

Support for this recommendation of
exclusive breastfeeding is found in the
differences in health outcomes of in-
fants breastfed exclusively for 4 vs 6
months, for gastrointestinal disease,
otitis media, respiratory illnesses,
and atopic disease, as well as dif-
ferences in maternal outcomes of
delayed menses and postpartum
weight loss.15,18,80

Compared with infants who never
breastfed, infants who were exclu-
sively breastfed for 4 months had
significantly greater incidence of lower
respiratory tract illnesses, otitis me-
dia, and diarrheal disease than infants
exclusively breastfed for 6 months or
longer.15,18 When compared with in-
fants who exclusively breastfed for lon-
ger than 6 months, those exclusively
breastfed for 4 to 6 months had a four-
fold increase in the risk of pneumonia.15

Furthermore, exclusively breastfeeding
for 6 months extends the period of
lactational amenorrhea and thus im-
proves child spacing, which reduces
the risk of birth of a preterm infant.81

The AAP is cognizant that for some
infants, because of family and medical
history, individual developmental status,
and/or social and cultural dynamics,
complementary feeding, including gluten-
containing grains, begins earlier than
6 months of age.82,83 Because breast-
feeding is immunoprotective, when such
complementary foods are introduced, it
is advised that this be done while the
infant is feeding only breastmilk.82

Mothers should be encouraged to con-
tinue breastfeeding through the first

year and beyond as more and varied
complementary foods are introduced.

CONTRAINDICATIONS TO
BREASTFEEDING

There are a limited number of medical
conditions in which breastfeeding is
contraindicated, including an infant with
the metabolic disorder of classic ga-
lactosemia. Alternating breastfeeding
with special protein-free or modified
formulas can be used in feeding in-
fants with other metabolic diseases
(such as phenylketonuria), provided
that appropriate blood monitoring is
available. Mothers who are positive for
human T-cell lymphotrophic virus type
I or II84 or untreated brucellosis85

should not breastfeed nor provide ex-
pressed milk to their infants Breast-
feeding should not occur if the mother
has active (infectious) untreated tu-
berculosis or has active herpes sim-
plex lesions on her breast; however,
expressed milk can be used because
there is no concern about these in-
fectious organisms passing through
the milk. Breastfeeding can be re-
sumed when a mother with tubercu-
losis is treated for a minimum of 2
weeks and is documented that she is
no longer infectious.86 Mothers who
develop varicella 5 days before through
2 days after delivery should be sepa-
rated from their infants, but their
expressed milk can be used for feed-
ing.87 In 2009, the CDC recommended
that mothers acutely infected with
H1N1 influenza should temporarily be
isolated from their infants until they
are afebrile, but they can provide
expressed milk for feeding.88

In the industrialized world, it is not re-
commended that HIV-positive mothers
breastfeed. However, in the developing
world, where mortality is increased in
non-breastfeeding infants from a com-
bination of malnutrition and infectious
diseases, breastfeeding may outweigh
the risk of the acquiring HIV infection
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from human milk. Infants in areas
with endemic HIV who are exclusively
breastfed for the first 3 months are at
a lower risk of acquiring HIV infection
than are those who received a mixed
diet of human milk and other foods
and/or commercial infant formula.89

Recent studies document that com-
bining exclusive breastfeeding for 6
months with 6 months of antiretroviral
therapy significantly decreases the
postnatal acquisition of HIV-1.90,91

There is no contraindication to breast-
feeding for a full-term infant whose
mother is seropositive for cytomega-
lovirus (CMV). There is a possibility
that CMV acquired from mother’s milk
may be associated with a late-onset
sepsis-like syndrome in the extremely
low birth weight (birth weight <1500
g) preterm infant. Although not asso-
ciated with long-term abnormalities,
such a syndrome may warrant antivi-
ral therapy.92 The value of routinely
feeding human milk from seropositive
mothers to preterm infants outweighs
the risks of clinical disease, especially
because no long-term neurodevelop-
mental abnormalities have been repor-
ted.93 Freezing of milk reduces but
does not eliminate CMV.94 Heating, ei-
ther as Holder pasteurization (heating
at 62.5°C for 30 minutes) or high-
temperature short pasteurization
(72°C for 5–10 seconds) eliminates
the viral load from the milk but also
affects bioactive factors and nutrients.95

Thus, fresh mother’s own milk is pref-
erable for routinely feeding all preterm
infants.

Maternal substance abuse is not a
categorical contraindication to breast-
feeding. Adequately nourished narcotic-
dependent mothers can be encouraged
to breastfeed if they are enrolled in
a supervised methadone maintenance
program and have negative screening
for HIV and illicit drugs.96 Street drugs
such as PCP (phencyclidine), cocaine,
and cannabis can be detected in human

milk, and their use by breastfeeding
mothers is of concern, particularly
with regard to the infant’s long-term
neurobehavioral development and thus
are contraindicated.97 Alcohol is not
a galactogogue; it may blunt prolactin
response to suckling and negatively
affects infant motor development.98,99

Thus, ingestion of alcoholic beverages
should be minimized and limited to an
occasional intake but no more than
0.5 g alcohol per kg body weight,
which for a 60 kg mother is approxi-
mately 2 oz liquor, 8 oz wine, or 2
beers.100 Nursing should take place
2 hours or longer after the alcohol
intake to minimize its concentration in
the ingested milk.101 Maternal smok-
ing is not an absolute contraindica-
tion to breastfeeding but should be
strongly discouraged, because it is as-
sociated with an increased incidence
in infant respiratory allergy102 and
SIDS.103 Smoking should not occur in
the presence of the infant so as to
minimize the negative effect of sec-
ondary passive smoke inhalation.104

Smoking is also a risk factor for low
milk supply and poor weight gain.105,106

MATERNAL DIET

Well-nourished lactating mothers have
an increased daily energy need of 450
to 500 kcal/day that can be met by a
modest increase in a normally balanced
varied diet.107–109 Although dietary ref-
erence intakes for breastfeeding moth-
ers are similar to or greater than those
during pregnancy, there is no routine
recommendation for maternal supple-
ments during lactation.108,109,110 Many
clinicians recommend the continued
use of prenatal vitamin supplements
during lactation.109

The mother’s diet should include an
average daily intake of 200 to 300 mg
of the ω-3 long-chain polyunsaturated
fatty acids (docosahexaenoic acid
[DHA]) to guarantee a sufficient con-
centration of preformed DHA in the

milk.111,112 Consumption of 1 to 2 por-
tions of fish (eg, herring, canned light
tuna, salmon) per week will meet
this need. The concern regarding the
possible risk from intake of excessive
mercury or other contaminants is
offset by the neurobehavioral benefits
of an adequate DHA intake and can be
minimized by avoiding the intake of
predatory fish (eg, pike, marlin, mack-
erel, tile fish, swordfish).113 Poorly
nourished mothers or those on selec-
tive vegan diets may require a supple-
ment of DHA as well as multivitamins.

MATERNAL MEDICATIONS

Recommendations regarding breast-
feeding in situations in which the
mother is undergoing either diagnostic
procedures or pharmacologic therapy
must balance the benefits to the infant
and the mother against the potential
risk of drug exposure to the infant.
There are only a limited number of
agents that are contraindicated, and
an appropriate substitute usually can
be found. The most comprehensive, up-
to-date source of information regard-
ing the safety of maternal medications
when the mother is breastfeeding is
LactMed, an Internet-accessed source
published by the National Library of
Medicine/National Institutes of Health.114

A forthcoming AAP policy statement
on the transfer of drugs and other
chemicals into human milk will pro-
vide additional recommendations, with
particular focus on psychotropic drugs,
herbal products, galactagogues, nar-
cotics, and pain medications.115 In
general, breastfeeding is not recom-
mended when mothers are receiving
medication from the following classes
of drugs: amphetamines, chemother-
apy agents, ergotamines, and statins.

There are a wide variety of maternally
administered psychotropic agents for
which there are inadequate pharma-
cologic data with regard to human
milk and/or nursing infant’s blood
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concentrations. In addition, data re-
garding the long-term neurobehavioral
effects from exposure to these agents
during the critical developmental pe-
riod of early infancy are lacking. A
recent comprehensive review noted
that of the 96 psychotropic drugs
available, pharmacologic and clinical
information was only available for 62
(65%) of the drugs.116 In only 19 was
there adequate information to allow
for defining a safety protocol and thus
qualifying to be compatible for use by
lactating mothers. Among the agents
considered to be least problematic
were the tricyclic antidepressants am-
itriptyline and clomipramine and the
selective serotonin-reuptake inhibitors
paroxetine and sertraline.

Detailed guidelines regarding the ne-
cessity for and duration of temporary
cessation of breastfeeding after ma-
ternal exposure to diagnostic radio-
active compounds are provided by the
US Nuclear Regulatory Commission
and in medical reviews.117–119 Special
precaution should be followed in the
situation of breastfeeding infants with
glucose-6-phosphate-dehydrogenase
deficiency. Fava beans, nitrofurantoin,
primaquine, and phenazopyridine should
be avoided by the mother to minimize
the risk of hemolysis in the infant.120

HOSPITAL ROUTINES

The Sections on Breastfeeding and
Perinatal Pediatrics have published
the Sample Hospital Breastfeeding
Policy that is available from the AAP
Safe and Healthy Beginnings Web site.3,5

This sample hospital policy is based
on the detailed recommendations of
the previous AAP policy statement
“Breastfeeding and the Use of Human
Milk”1 as well as the principles of the
1991 WHO/UNICEF publication “Tens
Steps to Successful Breastfeeding”
(Table 4)121 and provides a template for
developing a uniform hospital policy for
support of breastfeeding.122 In particular,

emphasis is placed on the need to revise
or discontinue disruptive hospital
policies that interfere with early skin-
to-skin contact, that provide water,
glucose water, or commercial infant
formula without a medical indication,
that restrict the amount of time the
infant can be with the mother, that
limit feeding duration, or that provide
unlimited pacifier use.

In 2009, the AAP endorsed the Ten Steps
program (see Table 4). Adherence to
these 10 steps has been demonstrated
to increase rates of breastfeeding ini-
tiation, duration, and exclusivity.122,123

Implementation of the following 5 post-
partum hospital practices has been
demonstrated to increase breastfeeding
duration, irrespective of socioeconomic
status: breastfeeding in the first hour
after birth, exclusive breastfeeding,
rooming-in, avoidance of pacifiers, and
receipt of telephone number for sup-
port after discharge from the hospi-
tal.124

The CDC National Survey of Maternity
Practices in Infant Nutrition and Care
has assessed the lactation practices in
more than 80% of US hospitals and
noted that the mean score for imple-
mentation of the Ten Steps was only
65%.34,125 Fifty-eight percent of hospi-
tals erroneously advised mothers to
limit suckling at the breast to a spec-
ified length of time, and 41% of the
hospitals gave pacifiers to more than
some of their newborns—both prac-
tices that have been documented
to lower breastfeeding rates and du-
ration.126 The survey noted that in
30% of all birth centers, more than
half of all newborns received supple-
mentation commercial infant formula,
a practice associated with shorter
duration of breastfeeding and less
exclusivity.34,125 As indicated in the
benefits section, this early supple-
mentation may affect morbidity out-
comes in this population. The survey
also reported that 66% of hospitals

reported that they distributed to
breastfeeding mothers discharge packs
that contained commercial infant for-
mula, a practice that has been docu-
mented to negatively affect exclusivity
and duration of breastfeeding.127 Few
birth centers have model hospital pol-
icies (14%) and support breastfeeding
mothers after hospital discharge (27%).
Only 37% of centers practice more
than 5 of the 10 Steps and only 3.5%
practice 9 to 10 Steps.34

There is, thus, a need for a major
conceptual change in the organization
of the hospital services for the mother
and infant dyad (Table 5). This re-
quires that medical and nursing rou-
tines and practices adjust to the
principle that breastfeeding should
begin within the first hour after birth
(even for Cesarean deliveries) and
that infants must be continuously ac-
cessible to the mother by rooming-in

TABLE 4 WHO/UNICEF Ten Steps to
Successful Breastfeeding

1. Have a written breastfeeding policy that is
routinely communicated to all health care staff.

2. Train all health care staff in the skills necessary
to implement this policy.

3. Inform all pregnant women about the benefits
and management of breastfeeding.

4. Help mothers initiate breastfeeding within the
first hour of birth.

5. Show mothers how to breastfeed and how to
maintain lactation even if they are separated
from their infants.

6. Give newborn infants no food or drink other
than breast milk, unless medically indicated.

7. Practice rooming-in (allow mothers and infants
to remain together) 24 h a day.

8. Encourage breastfeeding on demand.
9. Give no artificial nipples or pacifiers to
breastfeeding infants.a

10. Foster the establishment of breastfeeding
support groups and refer mothers to them on
discharge from hospital.

a The AAP does not support a categorical ban on pacifiers
because of their role in SIDS risk reduction and their
analgesic benefit during painful procedures when breast-
feeding cannot provide the analgesia. Pacifier use in the
hospital in the neonatal period should be limited to spe-
cific medical indications such as pain reduction and
calming in a drug-exposed infant, for example. Mothers
of healthy term breastfed infants should be instructed to
delay pacifier use until breastfeeding is well-established,
usually about 3 to 4 wk after birth.
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arrangements that facilitate around-
the-clock, on-demand feeding for the
healthy infant. Formal staff training
should not only focus on updating
knowledge and techniques for breast-
feeding support but also should ac-
knowledge the need to change attitudes
and eradicate unsubstantiated beliefs
about the supposed equivalency of
breastfeeding and commercial infant
formula feeding. Emphasis should be
placed on the numerous benefits of
exclusive breastfeeding. The importance
of addressing the issue of the impact
of hospital practices and policies on
breastfeeding outcomes is highlighted
by the decision of The Joint Commission
to adopt the rate of exclusive breast
milk feeding as a Perinatal Care Core
Measure.127 As such, the rate of exclu-
sive breastfeeding during the hospital
stay has been confirmed as a critical
variable when measuring the quality of
care provided by a medical facility.

Pacifier Use

Given the documentation that early use
of pacifiers may be associated with
less successful breastfeeding, pacifier
use in the neonatal period should be
limited to specific medical situations.128

These include uses for pain relief, as
a calming agent, or as part of struc-
tured program for enhancing oral
motor function. Because pacifier use
has been associated with a reduction
in SIDS incidence, mothers of healthy
term infants should be instructed to
use pacifiers at infant nap or sleep
time after breastfeeding is well es-
tablished, at approximately 3 to 4
weeks of age.129–131

Vitamins and Mineral Supplements

Intramuscular vitamin K1 (phytona-
dione) at a dose of 0.5 to 1.0 mg
should routinely be administered to
all infants on the first day to reduce
the risk of hemorrhagic disease of the
newborn.132 A delay of administration

until after the first feeding at the
breast but not later than 6 hours of
age is recommended. A single oral
dose of vitamin K should not be used,
because the oral dose is variably
absorbed and does not provide ade-
quate concentrations or stores for the
breastfed infant.132

Vitamin D deficiency/insufficiency and
rickets has increased in all infants as
a result of decreased sunlight expo-
sure secondary to changes in lifestyle,
dress habits, and use of topical sun-
screen preparations. To maintain an
adequate serum vitamin D concen-
tration, all breastfed infants routinely
should receive an oral supplement of
vitamin D, 400 U per day, beginning at
hospital discharge.133

Supplementary fluoride should not be
provided during the first 6 months.
From age 6 months to 3 years, fluoride
supplementation should be limited to
infants residing in communities where
the fluoride concentration in the water
is <0.3 ppm.134 Complementary food
rich in iron and zinc should be in-
troduced at about 6 months of age.
Supplementation of oral iron drops
before 6 months may be needed to
support iron stores.

Premature infants should receive
both a multivitamin preparation and
an oral iron supplement until they are
ingesting a completely mixed diet and
their growth and hematologic status
are normalized.

GROWTH

The growth pattern of healthy term
breastfed infants differs from the
existing CDC “reference” growth curves,
which are primarily based on data
from few breastfeeding infants. The
WHO multicenter curves are based on
combined longitudinal data from
healthy breastfed infants from birth
to 24 months and cross-sectional data
from 2 to 5 years of the same children
from 6 diverse geographical areas

TABLE 5 Recommendations on
Breastfeeding Management for
Healthy Term Infants

1. Exclusive breastfeeding for about 6 mo
• Breastfeeding preferred; alternatively
expressed mother’s milk, or donor milk
• To continue for at least the first year and
beyond for as long as mutually desired by
mother and child
• Complementary foods rich in iron and other
micronutrients should be introduced at about 6
mo of age

2. Peripartum policies and practices that optimize
breastfeeding initiation and maintenance
should be compatible with the AAP and
Academy of Breastfeeding Medicine Model
Hospital Policy and include the following:
• Direct skin-to-skin contact with mothers
immediately after delivery until the first feeding
is accomplished and encouraged throughout
the postpartum period
• Delay in routine procedures (weighing,
measuring, bathing, blood tests, vaccines, and
eye prophylaxis) until after the first feeding is
completed
• Delay in administration of intramuscular
vitamin K until after the first feeding is
completed but within 6 h of birth
• Ensure 8 to 12 feedings at the breast every
24 h
• Ensure formal evaluation and documentation
of breastfeeding by trained caregivers
(including position, latch, milk transfer,
examination) at least for each nursing shift
• Give no supplements (water, glucose water,
commercial infant formula, or other fluids) to
breastfeeding newborn infants unless medically
indicated using standard evidence-based
guidelines for the management of
hyperbilirubinemia and hypoglycemia
• Avoid routine pacifier use in the postpartum
period
• Begin daily oral vitamin D drops (400 IU) at
hospital discharge

3. All breastfeeding newborn infants should be
seen by a pediatrician at 3 to 5 d of age, which
is within 48 to 72 h after discharge from the
hospital
• Evaluate hydration (elimination patterns)
• Evaluate body wt gain (body wt loss no more
than 7%
from birth and no further wt loss by day 5:
assess feeding and consider more frequent
follow-up)
• Discuss maternal/infant issues
• Observe feeding

4. Mother and infant should sleep in proximity
to each other to facilitate breastfeeding

5. Pacifier should be offered, while placing infant
in back-to-sleep-position, no earlier than 3 to
4 wk of age and after breastfeeding has been
established
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(Brazil, Ghana, India, Norway, Oman,
and the United States).135 As such, the
WHO curves are “standards” and are
the normative model for growth and
development irrespective of infant
ethnicity or geography reflecting the
optimal growth of the breastfed in-
fant.136 Use of the WHO curves for the
first 2 years allows for more accurate
monitoring of weight and height for
age and, in comparison with use of
the CDC reference curves, results in
more accurate (lower) rates of un-
dernutrition and short stature and
(higher) rates of overweight. Fur-
thermore, birth to 6-month growth
charts are available where the curves
are magnified to permit monitoring of
weight trajectories. As such, the WHO
curves serve as the best guide for
assessing lactation performance because
they minimize mislabeling clinical sit-
uations as inadequate breastfeeding and
identify more accurately and promptly
overweight and obese infants. As of Sep-
tember 2010, the CDC, with the concur-
rence of the AAP, recommended the use
of the WHO curves for all children
younger than 24 months.137,138

ROLE OF THE PEDIATRICIAN

Pediatricians have a critical role in
their individual practices, communi-
ties, and society at large to serve as
advocates and supporters of suc-
cessful breastfeeding (Table 6).139 De-
spite this critical role, studies have
demonstrated lack of preparation and
knowledge and declining attitudes
regarding the feasibility of breast-
feeding.140 The AAP Web site141 pro-
vides a wealth of breastfeeding-related
material and resources to assist and
support pediatricians in their critical
role as advocates of infant well-being.
This includes the Safe and Healthy
Beginnings toolkit,5 which includes re-
sources for physician’s office for pro-
motion of breastfeeding in a busy
pediatric practice setting, a pocket

guide for coding to facilitate appropri-
ate payment, suggested guidelines for
telephone triage of maternal breast-
feeding concerns, and information
regarding employer support for
breastfeeding in the workplace.
Evidence-based protocols from organ-
izations such as the Academy of
Breastfeeding Medicine provide de-
tailed clinical guidance for manage-
ment of specific issues, including the
recommendations for frequent and
unrestricted time for breastfeeding so
as to minimize hyperbilirubinemia
and hypoglycemia.4,142,143 The critical
role that pediatricians play is high-
lighted by the recommended health
supervision visit at 3 to 5 days of age,
which is within 48 to 72 hours after
discharge from the hospital, as well
as pediatricians support of practices
that avoid non–medically indicated
supplementation with commercial in-
fant formula.144

Pediatricians also should serve as
breastfeeding advocates and educa-
tors and not solely delegate this role
to staff or nonmedical/lay volunteers.
Communicating with families that
breastfeeding is a medical priority that
is enthusiastically recommended by
their personal pediatrician will build

support for mothers in the early weeks
postpartum. To assist in the educa-
tion of future physicians, the AAP rec-
ommends using the evidence-based
Breastfeeding Residency Curriculum,4

which has been demonstrated to im-
prove knowledge, confidence, practice
patterns, and breastfeeding rates. The
pediatrician’s own office-based prac-
tice should serve as a model for how
to support breastfeeding in the work-
place. The pediatrician should also take
the lead in encouraging the hospitals
with which he or she is affiliated to
provide proper support and facilities
for their employees who choose to
continue to breastfeed.

BUSINESS CASE FOR
BREASTFEEDING

A mother/baby-friendly worksite pro-
vides benefits to employers, including
a reduction in company health care
costs, lower employee absenteeism,
reduction in employee turnover, and
increased employee morale and pro-
ductivity.145,146 The return on invest-
ment has been calculated that for
every $1 invested in creating and
supporting a lactation support pro-
gram (including a designated pump
site that guarantees privacy, avail-
ability of refrigeration and a hand-
washing facility, and appropriate
mother break time) there is a $2 to $3
dollar return.147 The Maternal and
Child Health Bureau of the US De-
partment of Health and Human Serv-
ices, with support from the Office of
Women’s Health, has created a pro-
gram, “The Business Case for Breast-
feeding,” that provides details of
economic benefits to the employer
and toolkits for the creation of such
programs.148 The Patient Protection
and Affordable Care Act passed by
Congress in March 2010 mandates
that employers provide “reasonable
break time” for nursing mothers and
private non-bathroom areas to express

TABLE 6 Role of the Pediatrician

1. Promote breastfeeding as the norm for infant
feeding.

2. Become knowledgeable in the principles and
management of lactation and breastfeeding.

3. Develop skills necessary for assessing the
adequacy of breastfeeding.

4. Support training and education for medical
students, residents and postgraduate
physicians in breastfeeding and lactation.

5. Promote hospital policies that are compatible
with the AAP and Academy of Breastfeeding
Medicine Model Hospital Policy and the WHO/
UNICEF “Ten Steps to
Successful Breastfeeding.”

6. Collaborate with the obstetric community to
develop optimal breastfeeding support
programs.

7. Coordinate with community-based health care
professionals and certified breastfeeding
counselors to ensure uniform and
comprehensive breastfeeding support.
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breast milk during their workday.149

The establishment of these initiatives
as the standard workplace environ-
ment will support mothers in their
goal of supplying only breast milk to
their infants beyond the immediate
postpartum period.

CONCLUSIONS

Research and practice in the 5 years
since publication of the last AAP policy
statement have reinforced the conclu-
sion that breastfeeding and the use of
human milk confer unique nutritional
and nonnutritional benefits to the infant

and the mother and, in turn, optimize
infant, child, and adult health as well as
child growth and development. Re-
cently, published evidence-based stud-
ies have confirmed and quantitated the
risks of not breastfeeding. Thus, infant
feeding should not be considered as
a lifestyle choice but rather as a basic
health issue. As such, the pediatrician’s
role in advocating and supporting
proper breastfeeding practices is es-
sential and vital for the achievement of
this preferred public health goal.35
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CLINICAL REPORT

Care of Adolescent Parents and Their Children

abstract
Teen pregnancy and parenting remain an important public health issue
in the United States and the world, and many children live with their
adolescent parents alone or as part of an extended family. A significant
proportion of teen parents reside with their family of origin, signifi-
cantly affecting the multigenerational family structure. Repeated births
to teen parents are also common. This clinical report updates a pre-
vious policy statement on care of the adolescent parent and their chil-
dren and addresses medical and psychosocial risks specific to this
population. Challenges unique to teen parents and their children
are reviewed, along with suggestions for the pediatrician on models
for intervention and care. Pediatrics 2012;130:e1743–e1756

INTRODUCTION

Adolescent parents and their children represent populations at in-
creased risk for medical, psychological, developmental, and social
problems. This clinical report updates an American Academy of Pe-
diatrics policy statement published in 2001.1 Although the most recent
birth rate data from 2009 indicate historic low birth rates for infants
of 15- to 19-year-old females in the United States, the rate remains
higher than a number of other developed countries.2 Further, between
2005 and 2007, there was an interruption in a 15-year decline that
occurred from 1991 through 2005, emphasizing the need to continue
to address prevention of unplanned pregnancy in this age group.2–5

Additionally, factors that improve outcomes for parenting adolescents
and their offspring must be identified as the numbers of younger
adolescents at risk for becoming teen parents is increasing.6

ADOLESCENT PREGNANCY AND THE CHANGING LANDSCAPE
DURING THE PAST DECADE

After a 15-year decline between 1991 and 2005, there was a 5% increase in
rates of births to 15- to 19-year-olds in the United States from 2005 to 2007.
However, the rate has consistently declined since 2007, such that in 2009,
the teen birth rates in the United States reached a low of 37.9 births per
1000 females 15 through 19 years of age accounting for 409 802 births. It
decreased further in 2010 to 34.3 births per 1000 females, or 367 752
births.7 Birth rates fell for other age groups as well.7 The rate for 10- to
14-year-olds declined from 0.5 per 1000 (5029 births) in 2009 to 0.4 per
1000 (4500 births) in 2010. The birth rate for teenagers 15 to 17 years old
was 17.3 per 1000 in 2010 (109 193 births), down from 19.6 in 2009
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(124 247 births), which represents a 12%
decline from 2009. A similar decrease
in birth rates was seen for older
teenagers, aged 18 to 19 years. In
2010, birth rates were 58.3 per 1000
(258 559 births) in 2010 compared
with 64.0 (285 555 births) in 2009.

With regard to ethnic background,
American Indian/Alaska Native teen-
agers’ birth rates increased 7% during
2006–2007, to 59.0 per 1000 in females
15 through 19 years of age but de-
clined to 43.8 per 1000 in 2009, with
a continued downward trend in pre-
liminary 2010 data reaching a low of
38.7.3–7 Birth rates in the same age
group for non-Hispanic white and black
teenagers and Asian or Pacific Islander
teenagers have steadily decreased to
a low of 23.5 and 51.5 per 1000, re-
spectively, in 2010.3,7 Birth rates for
Hispanic teenagers decreased to 75.3
per 1000 in 2007, with an additional
decrease to 63.6 per 1000 in 2009 and
preliminary rates of 55.7 per 1000 in
2010 in the same age group.3,7

Although it is encouraging to see
a downward trend in teen birth rates,
there continues to be important issues
to consider. Health care providers
should not assume that the teenager
has made an autonomous decision
whether to engage in sexual activity.8

Older age of the teenager’s partner is
a risk factor for initiation of sexual
behavior.8–10 Young adolescent girls,
particularly those aged 13 or younger
with a partner at least 4 years older,
are much more likely than their peers
to have sex with their partner, which
exposes them to the risks of preg-
nancy and other health problems. The
power dynamic between the adoles-
cent and her partner may be coercive
in nature and needs to be addressed.
Also, it is especially important to en-
sure that the pregnant adolescent is
not a victim of nonconsensual sex,
particularly in younger children. The
pediatrician needs to explore these

issues and should be familiar with the
legal nuances of their specific state. If
needed, teenagers should be con-
nected to the appropriate source for
additional services.

MEDICAL AND PSYCHOSOCIAL
RISKS TO THE ADOLESCENT
MOTHER

Medical complications associated with
adolescent pregnancy include poor
maternal weight gain, anemia, and
pregnancy-induced hypertension. These
complications seem to be the greatest
for the youngest adolescents. Poverty,
lower educational level, and in-
adequate family support seem to
contribute to a lack of adequate pre-
natal care, which may account for the
majority of negative health outcomes
for both the adolescent mother and
her child.11 The long-term socioeco-
nomic consequences of adolescent
childbearing were evaluated longitu-
dinally in Sweden from 1941 to 1970,
but no such data are available for the
United States. On the basis of this
homogeneous sample of 140 000 teen
mothers, the Swedish study is one of
the largest to date and showed in-
creased likelihood of low educational
attainment (odds ratio [OR], 1.7–1.9),
single living arrangements (OR, 1.5–2.3),
and welfare dependency (OR, 1.9–2.6),
supporting the view that childbearing
during adolescence is a risk factor for
poverty in later life.12

Violence during pregnancy is recog-
nized as a serious public health con-
cern, particularly for those of younger
age (12–24 years). Intimate partner
violence (IPV), which can include ver-
bal abuse, assault by a partner or
family member, being in a fight or
being hurt, or witnessing violence,
may be increased during pregnancy,
with 3% to 19% of women identified as
victims of IPV.13 It is more common
among pregnant adolescents than
among nonpregnant adolescents. Reported

rates of domestic violence to pregnant
teenagers have ranged from 20% to
31.6%.14 One study reported a rate of
abuse during pregnancy of 20.6% in
a diverse population of women in
Texas and Maryland of lower socio-
economic status. Of the 1203 pregnant
women enrolled in the study, 29.6%
(356) were teenagers between 13 and
19 years of age. Abused teenagers
were at greater risk of poor weight
gain, first- or second-trimester bleed-
ing, and substance use. Other studies
have indicated that 1 in 5 teenagers
experience abuse during pregnancy,
which was also associated with late
entry into prenatal care (third tri-
mester) and low birth weight.15,16

Harrykissoon et al17 examined the
prevalence of IPV prospectively during
a 24-month period in adolescent
mothers and found that 41% of young
mothers reported being victims of
abuse. Similarly, Mylant and Mann18

reported in 2008 that 61% of the
subjects in their study cohort experi-
enced IPV, with 37.5% reporting hav-
ing experienced it during pregnancy
and 22.5% reporting current sexual
trauma at the time of the study.

An extremely concerning statistic
relates to the cause of death for all
women of childbearing age and 1 year
postpartum. Consistent with other
maternal mortality studies conducted
in urban areas, homicide was shown to
be the leading cause of death for
women of reproductive age. Risk of
death by homicide was 2.63 times
greater for teenagers 15 to 19 years of
age who had recently given birth
compared with teenagers who were not
pregnant or had not recently given
birth in the same age group, stratified
by age, race, and urban/rural residence
(95% confidence interval [CI], 1.17–
5.95), but the reason for this increased
risk is not known.19–21 In 1987, the Di-
vision of Reproductive Health of the
National Center for Chronic Disease
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Prevention and Health Promotion at
the Centers for Disease Control and
Prevention, the American College of
Obstetricians and Gynecologists, and
state health departments established
the Pregnancy Mortality Surveillance
System to collect data on all reported
deaths during pregnancy and within 1
year of pregnancy. The pregnancy-
associated homicide rate reported
was 1.7 per 100 000 live births; risk
factors included being younger than 20
years, being black, and having later or
no prenatal care.22–24 To date, younger
age during pregnancy remains a risk
factor of dying by homicide, particularly
for the 15- to 19-year-old group.25,26

In terms of psychosocial risk factors
for early motherhood, a number of
studies have suggested that being
a teen mother may be related to
poorer mental health outcomes, such
as mood disorders. Birkeland et al in
200527 studied 149 adolescent moth-
ers with a mean age of 17 years
(range, 15–19 years) in 2 school sys-
tems (Tampa Bay, FL, and Twin Cities,
MN). The participants took part in
a school-based teen parent program
and completed mental health assess-
ments, which included symptoms of
depression. Overall, the results sug-
gested that the first year postpartum
is difficult for adolescent mothers,
regardless of ethnic background, with
29% of the sample reporting symp-
toms consistent with clinical de-
pression. More recently and on the
basis of longitudinal primary care data
from 87 000 dyads of parents in the
United Kingdom, a higher incidence of
depression of mothers compared with
fathers was shown. Younger parental
age (15–24 years) at the time of the
birth of the child was associated with
a higher risk of maternal depression;
similarly, depression affected fathers
with no history of mood disorders.28

These 2 studies support efforts to de-
tect depression in parents, particularly

younger ones, because parental de-
pression is associated with adverse
outcomes for children.

Other studies have suggested that
early motherhood may also be related
to poorer educational outcomes and
future economic difficulties. Boden and
colleagues29 studied a birth cohort of
New Zealand children over a 25-year
span and found that 16.8% of the
children were born to mothers who
were younger than 21 years, with 86%
reporting that their pregnancy was
unplanned. The authors concluded
that younger mothers are less likely
to finish high school and have poorer
future economic circumstances. In the
United States, on the basis of longi-
tudinal data from almost 2000 ado-
lescents who took part in the National
Longitudinal Study of Adolescent
Health (1995–2001), the study showed
that, for black and American Indian
adolescents, pregnancy carried a sig-
nificant risk (4.2 and 19 times, re-
spectively) of the teenager being more
likely to have received public assis-
tance. In addition, American Indian
and non-Hispanic black young women,
respectively, were 2.6 and 2.7 times
more likely if ever pregnant than
white young women to have received
public assistance.30

Although pregnant adolescents have
been shown to decrease or limit their
use of alcohol, cigarettes, marijuana,
and other substances during gesta-
tion, the use of cigarettes and alcohol,
in particular, has been shown to in-
crease steadily during the first 6 months
postpartum.31–33 Daily smoking of ciga-
rettes and alcohol and drug problems
are known to be associated with ado-
lescent parenthood. The tendency of the
adolescent mother to reduce substance
use during pregnancy provides a win-
dow of opportunity in the immediate
postpartum period for the pediatrician
to emphasize and encourage healthy
choices by the mother.34

RISK OF REPEAT ADOLESCENT
PREGNANCY

Repeat births in adolescents have been
linked to decreased educational achieve-
ment, increased dependence on gov-
ernmental support by the adolescent
mother, increased infant mortality, and
low birth weight.35 These negative
outcomes result in increased societal
expense and contribute to the con-
tinuation of the adolescent pregnancy
cycle. In contrast to adult women ex-
periencing a second pregnancy, ado-
lescents with a repeat pregnancy tend
to delay prenatal care.36 A second
adolescent birth may be more dele-
terious to the teen mother and her
offspring by compounding negative
socioeconomic impact and the in-
fluence of a short interpregnancy in-
terval. A study by Partington et al37

conducted with Milwaukee teen
mothers examined rates of pregnancy
and childbearing from 1993 to 2002.
The authors found that the second
births tended to be preterm in 15% of
the cases, particularly if the mother
smoked during pregnancy, had in-
adequate prenatal weight gain, or had
an interpregnancy interval of less
than 18 months; also, teenagers
younger than 16 years had increased
odds of having an infant with low birth
weight with their second pregnancy.
Data from the National Youth Risk
Behavior Survey from 1999 to 2003
revealed that multiple pregnancies
during adolescence were associated
with risk behaviors. A dose-response
relationship was evident between
multiple adolescent pregnancies and
earlier sexual initiation and more
lifetime sexual partners. Even though
causation cannot be determined be-
cause of the cross-sectional nature of
the survey, multiple adolescent preg-
nancies may be part of a broad profile
of risk behaviors.38

An extensive review of the literature in
2005 revealed that a repeat or second
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pregnancy occurs in 19% of adolescent
mothers within 1 year after delivery and
in 38% within 2 years of the first birth,
with the highest rates documented for
non-Hispanic black teenagers with
reported lower socioeconomic status.39

Raneri and Wiemann40 conducted a
48-month follow-up study in a diverse
population of adolescent mothers in
Texas and found that 42% of mothers
were pregnant within 2 years after
delivery, with 73% of those going on to
deliver a second child.

Several factors are associated with
repeat adolescent pregnancy occur-
ring in less than 2 years: not returning
to school within 6 months after de-
livery, being married or living with
a male partner, receiving major child
care assistance from the adolescent’s
mother, not using a long-acting con-
traceptive within 3 months of delivery,
experiencing IPV,41 and having peers
who were adolescent parents.40

Another significant factor that influ-
ences rapid subsequent pregnancies
in adolescent mothers is mood dis-
orders. In a study of 269 non-Hispanic
black teenagers attending 5 prenatal
clinics in Maryland, Barnet and col-
leagues42 determined that depressive
symptoms may be an independent
risk factor for subsequent pregnancy.
The authors found that of the 49% of
the teenagers experiencing a second
pregnancy within 2 years postpartum
within their study, 46% had reported
symptoms of depression at baseline.

An adolescent who drops out of school
may choose to remain at home in
a parenting role, reflecting a conscious
decision not to return to school in the
near future, if at all.43 A study by Brosh
et al44 with 54 female students who
were either pregnant or had 1 child
showed that the majority of students
wanted to obtain a high school di-
ploma or a general equivalency di-
ploma. Teenagers found relatives to be
the most helpful source of support; in

contrast, government assistance pro-
grams were rated the least helpful.

Because adolescents themselves often
report that their second pregnancies
are intentional, repeat pregnancy-
prevention programs need to focus
on defining and supporting an ado-
lescent’s educational goals and on
providing motivations for delaying
a second pregnancy. Knowledge and
access to contraceptive services alone
will not decrease repeat pregnancy
rates. The use of long-acting contra-
ceptive methods, such as subdermal
progestin implants or injectable pro-
gestins or intrauterine devices, is as-
sociated with significantly lower rates
of pregnancy than is the use of oral
contraceptives.1,4 Programs that help
adolescent mothers return to school
combined with intensive psychosocial
postpartum care tend to successfully
prevent early repeat pregnancies.45 Cul-
tural norms for extended family roles in
child-rearing or for early parenting may
vary. Not all ethnic or cultural sub-
populations in the United States share
the dominant cultural assumptions
about adolescent childbearing, thus in-
creasing the need for cultural sensitivity
when dealing with diverse populations.

FACTORS ASSOCIATED WITH
IMPROVED OUTCOMES FOR
ADOLESCENT MOTHERS

Several studies in the literature address
outcomes of adolescent parenting. A 20-
year follow-up study of pregnant ado-
lescents from the late 1960s defined
“long-term success” as high school
completion and employment or support
by a spouse at the time of follow-up. The
study population ranged from 32 to 38
years of age, with 68% of the women
being unmarried. Factors positively as-
sociated with this definition of long-
term success included having com-
pleted school before becoming preg-
nant, actively participating in a program
for pregnant adolescents, remaining in

school with no subsequent pregnancy at
26 months postpartum, having a sense
of control over one’s life, experiencing
little social isolation, and having only 1
or 2 subsequent lifetime children after
the first adolescent pregnancy.46

Another study involving a 17-year
follow-up of black adolescent mothers
documented that the universally neg-
ative outcomes described for teen
parents previously suggested in the
literature were not substantiated.47

More than two-thirds of the women in
that study had completed high school,
had regular employment, and were
not dependent on the government for
income. In contrast, however, their
offspring displayed greater rates of
difficulties at school and behavioral
problems at home than did the off-
spring of adult mothers.47

Family factors associated with im-
proved outcomes for the adolescent
mothers and their children include
early child care for the infant of the
young adolescent mother provided by
the infant’s family of origin, support
that also allows the adolescent to
finish school, playful interaction be-
tween infant and father, and stability
of marital status for the teen mothers.48

Unfortunately, common problems en-
countered in this type of research in-
clude small sample size, lack of control
groups, attrition, and outcome mea-
surement heterogeneity; furthermore,
no research studies have addressed
how best to enhance the typical sour-
ces of support to adolescent parents
(family, parents, peer support) that
positively affect the adolescent’s own
psychosocial growth as both a teenager
and a parent while meeting the de-
velopmental needs of the infant.49

FATHERS OF INFANTS BORN TO
ADOLESCENT MOTHERS

The literature defines paternal in-
volvement in terms of a father’s en-
gagement, accessibility to the child,
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and responsibility to the child—in
other words, the amount of support
from the father to his partner and
offspring. A number of factors play
a role in this dynamic, including the
type of romantic involvement the cou-
ple had during the pregnancy and after
birth; paternal ability to provide and
support their family; father’s level of
education and socioeconomic status;
father’s relationship with his family of
origin; and father’s ethnic background,
cultural values, and beliefs, including
moral values and spirituality. Evidence
supports the concept that fathers who
are romantically involved with their
partner and cohabitate are more in-
volved with their children.50 Most of the
literature on adolescent pregnancy
and parenting includes only mothers;
furthermore, adolescent pregnancy-
prevention programs are targeted at
young females, and the positive con-
tributions of adolescent fathers have
not been well studied. A long-standing
gender bias as it relates to adolescent
males’ perspectives on and attitudes
toward pregnancy and pregnancy out-
comes exists.51 Of all pregnancies to
adolescent mothers, estimates include
that 18% to 35% of the pregnancies
involve fathers younger than 20 years
at the time of the children’s births.52

Adult men who father a child with an
adolescent girl tend to be more so-
cioeconomically and psychologically
similar to adolescent fathers than to
other adult fathers.53 In evaluating the
cost and consequences for young
fathers, Brien et al54 used data from
the National Longitudinal Survey of
Youth in which participants were 14 to
21 years of age in 1979. The authors
reported that 8 of 10 young fathers do
not marry the mother of their first child;
furthermore, these fathers pay less than
$800 annually for child support—prob-
ably related to being poor themselves.

Adolescent fathers are more likely to
live in poverty, with adolescent fa-

therhood, like adolescent motherhood,
often repeated from 1 generation to
the next.55 Young adult men who fa-
ther children with adolescent mothers
are also more likely to be impov-
erished. One study found that 64% of
unwed fathers 19 to 26 years of age
lived with a parent or close relative,
most likely reflecting low socioeco-
nomic status.1,56 Although more than
80% of unwed fathers in their late
teens and early 20s live away from
their children, one-third to one-half of
these fathers visit their children
weekly.56 Some fathers may be in-
carcerated and, therefore, unavailable
or unable to be involved. One study
found that at least 30% of fathers of
children born to adolescent mothers
were in prison.20 Although social
support, in general, correlates posi-
tively with improved outcomes for
adolescent mothers, support by the
father has been linked with increased
maternal risk of not completing
school.57 However, partner support
has been related to decreased
distress and depression in the ado-
lescent mother, along with improved
self-esteem.58 Marital status may
transiently improve socioeconomic
status for adolescent mothers, but
a paucity of long-term marriages
exists in this population, because
most marriages precipitated by preg-
nancy in the adolescent age group end
in divorce. Single status for the
mother at 5 years postpartum has
been associated with a threefold in-
creased risk of receiving governmental
assistance, at least in the short-term.57

The father’s role in family functioning
may also play an important role in the
initiation, continuation, and ultimate
success of breastfeeding. Although
the positive benefits of breastfeeding
have been well documented, few
teenage mothers even initiate
breastfeeding, and of those, few sus-
tain the practice for at least 6 months.

Harner and McCarter-Spaulding59

studied the impact of paternal age on
infant feeding method initiated by
teen mothers during their hospital
stay after giving birth by interviewing
86 teen mothers younger than 18
years in Philadelphia. The authors
found that 30% of the teen mothers
had an adult partner (defined as be-
ing 4 years older than the mother),
and 24% (21) reported breastfeeding
while in the hospital. Of the total
sample, 40% of teen mothers reported
that the father of the baby had an
influence on their decision to breast-
feed or not, regardless of the age of
the father.

As the child matures, fathers are im-
portant for teaching life-survival skills,
in general, and in the school setting for
helping with homework, coaching, and
social skills and encouraging a healthy
lifestyle. Moore et al60 studied a con-
venience sample of 104 English-
speaking, urban fathers looking at
the support to their families in at-
tending well-child visits, and con-
cluded that all health care providers
should encourage early involvement
of fathers, particularly for those
younger than 25 years. Strengthening
the father-child bond will benefit
family functioning and ultimately may
improve the child’s health and well-
being.61,62 In a study to evaluate the
interaction between adolescent fa-
thers and health care professionals,
Dallas63 interviewed 111 participants.
The sample included 25 sets of un-
married, low-income, black adoles-
cent fathers and mothers and 50
grandmothers and 11 grandfathers;
the interviews were conducted in
their place of residence at 1, 6, 12, 18,
and 24 months after birth. The
authors concluded that treating ado-
lescent fathers as if peripheral in
their parenting role risks “marginal-
izing” an already alienated group and
negatively affects the ability of the
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father to seek future advice and edu-
cation.

Children of adolescent mothers who
continue to have close ties with the
child’s biological father have better
outcomes in employment and educa-
tion, are less depressed, and are at
less risk of adolescent parenting
themselves. However, children of ad-
olescent parents in general, with or
without paternal involvement, remain
a group at risk, with a 33% rate
of school dropout, 31% incidence
of depression, 16% incidence of
incarceration, and 25% risk of
adolescent parenthood.47 Fathers’ en-
gagement positively affects the psy-
chosocial, cognitive, and behavioral
outcomes of children, with evidence
that cohabitation of the mother and
father is associated with less exter-
nalizing behavioral problems in their
children.64

Adolescent or adult fathers who main-
tain active participation in the prenatal,
neonatal, and immediate postpartum
processes with an adolescent mother
have a greater likelihood of ongoing
involvement with their children.65 Such
interactions include playing with their
children, giving them gifts, or feeding
them but are less likely to involve di-
apering, bathing, and caring for the
child alone. Parenting interventions
can help teach such skills to adoles-
cent fathers as well as to adolescent
mothers. Several successful father
programs exist, and all adolescent
parenting programs should make
a more concerted effort to engage the
fathers.66–68

MEDICAL AND PSYCHOSOCIAL
RISKS TO THE INFANT

Infants of adolescent mothers have an
increased risk of adverse health out-
comes, including higher incidences of
perinatal mortality, low birth weight,
preterm birth, developmental dis-
abilities, and poorer developmental

outcomes compared with offspring of
older mothers.69 Markovitz and asso-
ciates investigated the relationships
between infant mortality, socioeco-
nomic status, and maternal age in
a large, retrospective study.70 The
researchers compared the risk of
neonatal and infant mortality in a co-
hort of adolescent mothers 12 to 19
years of age in Missouri compared
with those 20 to 35 years of age. After
adjusting for socioeconomic factors,
they concluded that the risk of post-
natal mortality (OR, 1.73; 95% CI, 1.14–
2.64) but not neonatal mortality (OR,
1.43; 95% CI, 0.98–2.08) was signifi-
cantly higher in infants born to ado-
lescent mothers 17 years or younger,
compared with infants born to moth-
ers between 18 and 25 years of age.
This study corroborated the findings
of Phipps et al, who evaluated the risk
of infant mortality (defined as death
within the first year after live birth) in
a US birth cohort from the National
Center for Health Statistics from 1995
to 1996.71 The analysis included more
than 700 000 single births. Of these
births to women 12 through 19 years
of age, there were 4631 infant deaths.
The risk of infant mortality was 1.6
(95% CI, 1.4–1.7) times greater for
those with teen mothers younger than
15 years than for those with mothers
18 through 19 years old—a 56%
greater risk.71

Another study by Gilbert and asso-
ciates74 reported an increased risk of
negative health outcomes for infants
and adolescent parents. They exam-
ined birth and death certificates by
using maternal and neonatal hospital
discharge records of primiparous
women (11–29 years of age) in
California who delivered between
January 1, 1992, and December 31,
1997. Pregnancy outcomes of early
(11- to 15-year-old) and late (16- to 19-
year-old) adolescents were compared
with those of a control group of

women 20 to 29 years of age. When
compared with older women, all teen
pregnancies were associated with
higher rates of poor obstetric out-
comes, including infant and neonatal
deaths, preterm birth, and low birth
weight. Even more striking, non-
Hispanic black mothers and infants
of all ages had worse outcomes than
did white mothers and infants.72

Not all adverse health outcomes of
children are directly associated with
maternal age. Maternal age alone has
not been shown to be a risk factor in
sudden infant death syndrome, inju-
ries, child abuse, or infections; factors
such as substance abuse and socio-
economic status do appear to have
a role. However, 1 study found that the
rare occurrence of infant homicide,
which tends to occur during the first 4
months of life, was associated with
having an adolescent parent, espe-
cially one who had given birth pre-
viously.73

NEURODEVELOPMENTAL
PERSPECTIVE

Longitudinal neuroimaging studies on
subjects from 3 through 30 years of
age conducted by the child psychiatry
branch of the National Institute of
Mental Health have shown significant
changes in brain development through-
out the adolescent developmental period.
The dorsolateral frontal cortex is one
of the latest regions to mature and is
the one associated with “executive
brain functions,” such as planning,
foresight, evaluating risk and reward
ratios, and the capacity to balance
decision-making with emotional
demands. Substantial neurobiological,
behavioral, and emotional changes
take place in the adolescent and
young adult brain, making it a time
of risk but also a time of significant
opportunity.74 Therefore, any inter-
ventions put into place need to
take into account the adolescent’s
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developing brain function to enhance
these executive brain functions.

Studies have shown that children born
to adolescent mothers are at risk for
deficits in cognitive and social de-
velopment. These deficits may persist
into adolescence.69,75 During the first 3
to 4 years of life, the anatomic brain
structures and physiologic response
patterns that determine a child’s
learning processes, coping skills, and
personality traits become established,
encoded, and strengthened.76,77 These
neuronal structures have the potential
to atrophy if unused.78 Negative envi-
ronmental conditions, including lack
of stimulation or close and affection-
ate interaction with primary care-
givers, child abuse, violence within the
family, or even repeated threats of
physical and verbal abuse during these
critical years can have a profound in-
fluence on these nerve connections
and neurotransmitter networks, po-
tentially resulting in impaired brain
development.79 Childhood negative life
experiences may have long-term con-
sequences in the developing brain of
children; toxic stress has been defined
as “an excessive or prolonged activa-
tion of the physiological stress re-
sponse system in the absence of the
buffering protection afforded by stable,
responsive relationships.” The Ameri-
can Academy of Pediatrics is commit-
ted to mitigate the negative effects of
toxic stress in children; therefore,
identifying children at risk for toxic
stress must be a priority for pedia-
tricians.80 Maternal substance use be-
fore and after delivery may further
affect infant development as a result of
physiologic or anatomic changes in the
infant’s brain or the parents’ ability to
nurture appropriately.72

A study by the National Institute of
Child Health and Human Development
found that one of the most important
predictors of child development was
the quality of the parent-child in-

teraction.81 An adolescent mother’s
attitude toward parenting influences
her parenting style; mothers who
place inappropriate expectations on
the child are likely to use harsh and
rejecting discipline strategies.82 Such
strategies are linked with child anger,
low self-esteem, and social with-
drawal. Furthermore, mothers with
intense feelings of inadequacy and
failure in the parenting role tend to
withdraw emotionally and physically
from the infant. This withdrawal has
been linked to angry and resistant
infant behaviors and troubled mother-
child relationships.19

Compared with older mothers of
similar parity and socioeconomic
status, adolescent mothers may vo-
calize, touch, and smile at their
infants less and may be less sensitive
to and accepting of their infants’
behavior.83 Teen mothers tend to hold
less realistic developmental expect-
ations of their children. They may
underestimate or not be knowledge-
able about the importance of simple
interactions within the home. Parent-
child relationship focused inter-
ventions have been shown to moderate
maternal behaviors and child de-
velopmental outcomes. Educating
mothers on interaction styles may
improve maternal responsiveness
and lead to less directive parenting
styles and more engaging interac-
tions, which promote child devel-
opment.83 Also, adolescent mothers
who have more social support exhibit
less anger and use less punitive
methods of parenting than do ado-
lescent mothers with fewer social
supports.84

Another factor that contributes to
child development is the home literacy
environment. Research has shown that
teen mothers provide fewer literacy
experiences than do older mothers.85

The consequences of an impoverished
literacy environment on early brain

development and later child de-
velopment may manifest as a delay in
oral language skills and later have
a negative effect on early reading
skills.85 Teen mothers need instruction
on how to incorporate literacy activi-
ties in the home and why it is im-
portant for their child’s development.
Because adolescent mothers may not
be trained in appropriate stimulation
techniques and may be coping with
stress in their own lives, ongoing ed-
ucation and support by the pediatri-
cian and other nurturing adults are
imperative to help prevent negative
sequelae in them and in their off-
spring.

MODELS OF INTERVENTION FOR
ADOLESCENT PARENTS

A number of models of intervention
and support for adolescent parents
exist. These programs, which may be
individual and/or group based, pre-
dominantly have focused on adoles-
cent mothers and their children. Not
all programs have been evaluated
rigorously. These types of inter-
ventions are aimed to improve
parenting knowledge, practices, atti-
tudes, and skills for the adolescents
and may be part of prenatal or post-
partum care. Coren and Barlow
reviewed 23 studies of parenting
programs for teen parenting. Positive
outcomes were shown in maternal-
child interaction, communication at
mealtimes, and offspring cognition;
methodological limitations included
the small number of studies reviewed,
with a small number of outcome
measures. Despite these limitations,
the findings suggested that parenting
programs may be effective in improved
outcomes for teen parents and their
children.86 Similar conclusions were
reached in a recent Cochrane update
of parenting programs.87 Successful
teen programs were highlighted in
a study from New Mexico, a state with
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one of the highest teen birth rates in
the United States. These parenting
programs of predominantly Latino-
Hispanic youth resulted in lower
rates of late entry into prenatal care
and decreased birth rates. Partic-
ipants in the program were more
likely to have higher rates of educa-
tion attainment and employment
postpartum. One of the specific pro-
gram recommendations was the in-
clusion of teen fathers within the
program.88 Another important model
has been the nurse-family partnership
—in particular, the home-visit model
focusing on high-risk, first-time single
mothers.89 Programs like Health Ac-
cess Nurturing Development Services
in Kentucky have been successful in
achieving goals related to infant
health and well-being, subsequent
child health and development, risk
reduction and home safety, and ma-
ternal well-being.90 The Nurse–Family
Partnership, a program of prenatal
and postpartum home visitation by
nurses for low-income mothers and
their first child across the United
States, currently serves more than
20 000 families. A focus on family
planning for the mother has de-
creased the rapid-succession sec-
ond pregnancy effectively within the
2-year postpartum period, with en-
couraging results in rural locations
and younger mothers.91

School-Based Programs

Specialized school-based programs
can provide a means of providing
multidisciplinary services to pregnant
and parenting adolescents while
keeping them in school. A student’s
prepregnancy academic achievement
affects the outcome of such inter-
ventions; low-achieving students re-
quire longer and more intensive
interventions than do students who
are doing well academically before
pregnancy.9 For the marginally achiev-

ing student, specialized educational
programs with a small student-to-
teacher ratio can foster a sense of
achievement and help the adolescent
feel capable of completing school. The
concept of a “school-within-a-school,”
or consistent peer group placement
within a larger school, has been useful
for academically challenged pregnant
and nonpregnant adolescents.92 Quality
school-based child care programs fa-
cilitate the participation of the adoles-
cent in school, provide support and
parenting education to the parent, and
can assist in improved health and de-
velopment in their children.

Positive results for a school-based
“children of teen parents” program
were shown in a study by Crean et al93

in Rochester, New York. Eighty-one
teen mothers and their children re-
ceived free on-site child care, the
service most frequently requested by
adolescent mothers; 89 wait-listed
teen mothers served as a control
group. The study included those
mothers born between 1969 and 1976
and included those whose children
were born in the 1986–1987 academic
year. Participant mothers were found
to have better school attendance, with
70% graduating from high school.
Letourneau et al49 conducted a review
of studies published between 1982
and 2003 that evaluated resources
and support or education inter-
ventions for teen mothers and found
that small sample size, significant at-
trition, lack of suitable comparison
groups, and inconsistency among
measures used were significant limi-
tations in validity and reliability for
the data.

Multidisciplinary and
Non–School-Based Programs

Multidisciplinary programs provide
medical care, psychological support,
and a comprehensive life-skills ap-
proach to adolescent parents. These

programs have shown that partici-
pating female adolescents are more
likely to be employed, work more
hours, earn more money, and report
a better home environment 5 years
after the intervention began than are
socioeconomically matched adoles-
cents in cities without this compre-
hensive approach.94 Adolescents receiving
these interventions were also less likely
to be receiving Aid to Families With
Dependent Children (now relabeled
as Temporary Assistance to Needy
Families).

Teen Tot programs (in which adoles-
cent parents and their children receive
care simultaneously) have been de-
veloped in many medical centers and
ambulatory clinic settings to provide
structured medical visits and support.
Such use of time and space creates
access to multidisciplinary services.
When all visits are scheduled in a clinic
on a consistent day each week,
teaching sessions specifically address-
ing adolescent parenting issues can be
timed with clinic visits. This model for
care often provides the adolescent
with a peer support group; however,
these social support and parenting
interventions appear to improve
maternal-child interactions but do not
seem to reduce low birth weight or
neonatal deaths.95 One such model
program at Children’s Hospital in
Boston evaluated 142 young mothers
(average age, 17.3 ± 1.2 years) and
their offspring (average age, 8.3 ± 5
months); the sample was racially di-
verse and had 91 young mothers in
the intervention group and 54 con-
trols. The program included 12 ses-
sions of a once-a-week parenting
group with a comprehensive curricu-
lum geared toward improving teen
parenting skills and reducing life
stress, with pregroup and postgroup
measures. The authors reported
positive effects with this type of in-
tervention, but no longer-term follow-
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up data were available to evaluate
sustainability of the changes.96 Al-
though the arrangement of a joint
visit has its advantages, the pediatri-
cian needs to focus the visits on each
of the individuals separately to ensure
that the adolescent’s concerns of her
own health and her infant’s health are
not overlooked.

Peer Group and Role Model
Programs

Using adolescent parents as role
models may enhance self-efficacy in
the adolescents serving as instructors
as well as in the adolescents being
instructed about parenting. Innovative
approaches using technology and the
media have shown promise in en-
hancing parenting skills of adolescent
mothers.97 From a developmental per-
spective, use of peer groups makes
sense in getting a message across.
Unfortunately, there is no evidence
that peer group and role model pro-
grams effectively reduce adolescent
pregnancy or improve adolescent
parenting skills. Many programs still
use this technique. In the future,
positive outcome data may become
available.

When possible, all caregivers involved
in the care of the infant should be
given practical, evidenced based in-
formation that support early brain
development for the infant. The pedi-
atrician should provide encourage-
ment and support to the adolescent
parent to make decisions for her infant
even when other adults are involved in
the child’s care. When the adolescent
needs more support, the pediatrician
can facilitate a co-decision model that
ensures the optimal welfare of the
infant.

Programs such as Head Start and
Early Head Start are designed to ad-
dress the needs of both parents and
children. Prenatal and early childhood
home visitation has been associated

with reduction in the number of sub-
sequent pregnancies, use of govern-
mental assistance, child abuse and
neglect, and criminal behavior in ad-
olescent mothers. These visitations
also have been associated with re-
duced risk of serious antisocial be-
havior and substance abuse by
adolescent offspring followed up dur-
ing the first 15 years of life.98–101

Multidimensional family and peer
support with positive role models and
concrete examples of how to over-
come challenges has also been shown
to help teenagers initiate and con-
tinue breastfeeding.102

Special Education Initiatives

Female adolescents in some special
education programs become pregnant
in disproportionate numbers and drop
out of school at earlier ages than do
adolescents in regular education.103

School-based care for these adoles-
cents should include sexuality educa-
tion8 and discussions on safety for the
adolescent mother and her child.
These discussions should focus on
self-efficacy and should help the
mother acquire decision-making and
concrete, task-oriented skills. This
task-centered approach also can be
used to strengthen the adolescent’s
ability to access external support
systems and to develop supportive
family relationships, which directly
and indirectly can improve the ado-
lescent’s self-esteem.

GUIDANCE FOR THE PEDIATRICIAN

1. Continuity of care and a “medical
home” for adolescent parents, as
well as for their children, is im-
portant in caring for this popu-
lation. Specific attention needs
to be directed toward anticipa-
tory guidance, the critical impor-
tance of nurturing relationships
and positive parenting on their
young child’s development, and

the teaching of basic caregiving
skills involving the adolescent
mother and the infant’s father,
when possible. Pediatricians and
other health care providers can
build on their established relation-
ship with adolescent parents and
their children to provide develop-
mentally appropriate care to
both.

2. A multidisciplinary and compre-
hensive approach to caring for
parenting adolescents is encour-
aged, by using community resour-
ces with the needed funding
for programs, such as social
services, nurse visitations pro-
grams, and the Special Supple-
mental Nutrition Program for
Women, Infants, and Children.
Early and Periodic Screening,
Diagnosis, and Treatment and Ti-
tle XXI should be used to include
medical and developmental serv-
ices to low-income adolescent
parents and their children. Pedia-
tricians and their staff are ideal
for facilitating coordination of
these services.

3. The pediatrician can help pro-
mote breastfeeding to all ado-
lescent mothers, realizing the
importance of educating the teen
father when available. Opportuni-
ties to discuss the benefits and
management of breastfeeding
may be available for the pediatri-
cian and staff in the school set-
ting where pregnant teenagers
attend. Continued support is nec-
essary for adolescents who
choose to breastfeed so that they
may overcome barriers typically
encountered in their environment.
Pediatricians can help by working
with schools to dedicate an area
for breastfeeding and/or milk ex-
pression that provides privacy
and access to a hand-washing
sink and a refrigerator.
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4. A good time to initiate contracep-
tive counseling is during preg-
nancy; such discussion should
include an emphasis on long-
acting methods, such as DMPA,
Nexplanon, and the IUD, coupled
with condom use during every
visit for the teenager and may
be part of the anticipatory guid-
ance offered at visits for the
teen parent’s infant. Pediatricians
should not assume that all ado-
lescent parents are open to dis-
cussing their needs while having
their infant visit; when appropri-
ate, the pediatrician can negotiate
the use of this time for the ado-
lescent’s needs. The 2- or 4-week
infant visit follow-up visit is a good
time to remind the adolescent to
have a visit with her gynecologist
or adolescent specialist and initi-
ate contraception.

5. Pediatricians can be important
advocates for youth development
programs that have proven,
evidence-based strategies to pre-
vent unwanted, or to delay, teen
pregnancies.

6. Pediatricians can play an impor-
tant role to the adolescent parent
in emphasizing the importance of
completing high school, pursuing
higher education or vocational
training, and being knowledge-
able about community resources
and programs that may better
support adolescents and their
infants.

7. Pediatricians can encourage the
continuation of healthy lifestyles
that may have been initiated dur-
ing pregnancy. Information on the
effect of maternal substance use
and cigarette smoking on infant
and child health and development
is important to provide at mother
and infant visits.

8. Assessment by the pediatrician
for risk of domestic violence and

mental health issues, particularly
depression, is encouraged both
during and after pregnancy. IPV
is a significant problem among
young mothers and is not re-
stricted to a particular sociocul-
tural group. Screening to assess
IPV can include asking the adoles-
cent if she has been hit, kicked, or
punched by a partner or ex-
partner. Pediatricians and health
care providers caring for preg-
nant adolescents are in a unique
position to identify and help pre-
vent violence in adolescents’ lives.

9. In the preadolescent and young
adolescent age group, it is of par-
ticular importance to ensure that
the pregnant adolescent is not
a victim of sexual abuse and/or
exploitation. Pediatricians and
other health care providers should
not assume that sexual activity
during adolescence, particularly
for younger adolescents, is volun-
tary. Pediatricians should advo-
cate and help develop protocols
that elicit information from ado-
lescents about whether their
sexual activity was voluntary;
this can be accomplished with
the help of social workers or
psychologists.

10. Pediatricians are encouraged to
stress the importance of the ado-
lescent parent caring for the child
even if other adults are involved
in the caregiving (eg, grandpar-
ents and great-grandparents).
These other caregivers need sup-
port and education to allow opti-
mal infant development while
helping the adolescent to achieve
her own developmental mile-
stones. From the ethical point of
view, pediatricians should ques-
tion whether the adolescent
parent is capable of making deci-
sions on behalf of her offspring;
when in doubt, consideration

should be given to a co-decision
maker in support of the adoles-
cent parent and the best interest
of the child. Pediatricians can pro-
vide positive reinforcement for
success by praising adolescents
who are successful (eg, graduat-
ing from high school or college;
abstaining from use of drugs, al-
cohol, and nicotine; continuing
breastfeeding; keeping the child’s
immunizations current; and at-
tending all well-child visits).

11. Counseling by pediatricians in-
cludes adapting their counseling
approach to the developmental
level of the adolescent, by using
office-based and school-based
interventions that incorporate in-
tensive instruction on infant care
and development, positive parent-
ing techniques, and coping with
the stress associated with parent-
ing. Use of support groups in the
office, clinic, or school setting;
home visits; and creative use of
videos and media can improve
parenting skills.

12. A heightened sense of awareness
by pediatricians to attend to the
developmental needs of both the
infant and the adolescent parent
is important. The pediatrician can
advocate for quality community
resources, such as competent,
culturally sensitive, effective pre-
term and infant classes, postpar-
tum home visits, nurse home
visitations, quality child care pro-
grams, and well-managed pro-
grams supported by Head Start
and Individuals with Disabilities
Education Act–Part C (for children
ages 0–3 years with disabilities
or at risk), and encourage adoles-
cent parents to use these
resources when available and ap-
propriate.

13. In the nursery and early on,
efforts should be made that
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target young fathers, supporting
their involvement in their child-
ren’s care. Pediatricians and
other professionals working with
children and their families can
actively encourage fathers’ in-
volvement with their offspring
from an early age.

14. Further studies are needed on
outcomes of teen parents and
their infants when interventions
specifically involve fathers of
infants born to adolescents and
on the involvement of grandpar-
ents assisting in child-rearing or
as primary caregivers. Short- and
long-term outcome evaluations on
adolescent parenting programs
are vitally needed to better under-
stand the effects that teen
pregnancy has within heteroge-

neous groups within the United
States.

15. Although rates of teen pregnancy
are declining, the pediatrician can
continue to advocate for longitu-
dinal, comprehensive solutions,
including advocacy, which focuses
on primary prevention strategies
to continue this downward trend.
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POLICY STATEMENT

Cheerleading Injuries: Epidemiology and
Recommendations for Prevention

abstract
Over the last 30 years, cheerleading has increased dramatically in pop-
ularity and has evolved from leading the crowd in cheers at sporting
events into a competitive, year-round sport involving complex acro-
batic stunts and tumbling. Consequently, cheerleading injuries have
steadily increased over the years in both number and severity. Sprains
and strains to the lower extremities are the most common injuries.
Although the overall injury rate remains relatively low, cheerleading
has accounted for approximately 66% of all catastrophic injuries in
high school girl athletes over the past 25 years. Risk factors for injuries
in cheerleading include higher BMI, previous injury, cheering on harder
surfaces, performing stunts, and supervision by a coach with low level
of training and experience. This policy statement describes the epide-
miology of cheerleading injuries and provides recommendations for
injury prevention. Pediatrics 2012;130:966–971

INTRODUCTION

When cheerleading originated in the late 1800s,1 the primary purpose
was to lead the crowd in cheering on sports teams through the use of
pompoms, toe-touch jumps, splits, and clapping. However, over the
last century, cheerleading has evolved dramatically into a competitive,
physically demanding, year-round activity consisting of fast-paced
floor routines with leaps and jumps, gymnastics-style tumbling, and
complex stunts, such as pyramid building and tossing athletes in the
air (see Appendix for definitions of cheerleading terminology).
Cheerleading has also become much more popular. From 1990 to
2003, the number of US cheerleaders 6 years and older increased by
approximately 600 000 from 3.0 to 3.6 million.2 This number includes
traditional school-based cheerleading squads as well as “all-star”
cheerleading squads, which are not associated with a school or
sports league and whose main objective is competition. In 2009, the
National Federation of State High School Associations (NFHS) reported
that there were approximately 400 000 participants in high school
cheerleading, with approximately 123 000 on competitive cheer
teams.3,4 Girls represent the majority (96%) of participants.5 With this
growth in participation and the more physically demanding routines
comes a greater number of injuries and, subsequently, an increase in
the number of cheerleaders presenting to the pediatrician for
treatment and advice about prevention.
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EPIDEMIOLOGY OF INJURIES

Although most high schools and col-
leges have cheerleaders, only 29 state
high school athletic associations rec-
ognize cheerleading as a sport,3 and
the National Collegiate Athletic Asso-
ciation (NCAA) does not include com-
petitive cheerleading in its list of
sponsored sports. This has important
implications on injury rates and pre-
vention, because being classified as
a sport affords valuable safety re-
sources and regulations, such as
qualified coaches, adequate and
well-maintained practice facilities,
preseason conditioning, access to
certified athletic trainers and team
physicians, and mandated prepar-
ticipation physical examinations. It
also means injury data for cheer-
leaders are not uniformly captured in
the sports injury surveillance systems
of state high school athletic associa-
tions, the NFHS, and the NCAA. Fortu-
nately, a few epidemiologic studies
completed in recent years have pro-
vided some data on cheerleading
injuries. The data presented here do
not include dance teams, baton, or
color guard.

Cheerleading injuries in the United
States have been increasing steadily
over the past few decades. The US
Consumer Product Safety Commission
reported 4954 hospital emergency
department visits for cheerleading
injuries in 1980.6 By 2007, the Con-
sumer Product Safety Commission
reported this number had climbed
more than 400% to 26 786. Although
98% of injured cheerleaders were
treated and released, 221 were hos-
pitalized.

The number of catastrophic injuries
related to cheerleading has increased
from 1.5 per year from 1982 to 1992 to
4.8 per year from 2003 to 2009.7 This
rising incidence of injury is likely
attributable to a combination of (1)
larger numbers of children, as young

as 3 years of age, participating in
cheerleading classes and teams; (2)
incorporation of more complex skills,
including tumbling, pyramids of 15 ft
or higher, and partner stunts with
athletes lifting, tossing, and catching
each other; and (3) better reporting
of cheerleading injuries through a few
recent epidemiologic studies and
a case report.

The overall injury rate in cheerleading
across all age groups is 1.0 per 1000
athletic exposures. An athletic expo-
sure is defined as 1 athlete partici-
pating in 1 practice or competition
session. College cheerleaders have the
highest injury rate (2.4), followed by
elementary school (1.5), high school
(0.9), all-star (0.8), middle school (0.5),
and recreational (0.5) cheerleaders.
The overall injury rate in high school
cheerleading is lower than in other
girls’ high school sports (Table 1).5,8

As in other sports, cheerleading injury
rates increase with age and competi-
tive level.5,9 Middle and high school
cheerleaders have lower overall rates
of injury than do collegiate cheer-
leaders (0.5 and 0.9 vs 2.4 per 1000
athletic exposures, respectively).5 This
is probably because older, better-
skilled cheerleaders perform more
complex gymnastics and height-based
stunts. Rates of stunt-related injuries

are higher for collegiate versus high
school and middle school cheer-
leaders (1.59 vs 0.59 and 0.23 per 1000
athlete exposures, respectively).10

INJURY MECHANISMS

The most common mechanisms of in-
jury are basing/spotting (23%), tumbling
(14%–26%), and falls from heights
(14%–25%).5,11 Stunting accounts for
42% to 60% of all cheerleading injuries
and 96% of concussions and closed-
head injuries.10,12,13 Pyramid stunts are
responsible for the majority of head/
neck injuries (50%–66%).14,15

TYPES OF INJURIES

When all age groups are considered
together, lower-extremity injuries are
most common (30%–37% of all cheer-
leading injuries), followed by injuries
to the upper extremities (21%–26%),
head/neck (16%–19%), and trunk
(7%–17%).5,7,9,15 Younger cheerleaders
are more likely to experience upper-
extremity injuries (41% vs 25% of all
injuries for 6- to 11-year-olds vs 12- to
17-year-olds, respectively), and older
cheerleaders are more likely to have
lower-extremity injuries (38% vs 29%
of all injuries for 12- to 17-year-olds vs
6- to 11-year-olds).9

Overall, sprains and strains are the
most common types of injuries (53%
of all cheerleading injuries), followed
by abrasions/contusions/hematomas
(13%–18%), fractures/dislocations (10%–
16%), lacerations/punctures (4%), and
concussion/head injuries (3.5%–4%).5,9

A single case report reveals a cheer-
leader with a splenic rupture after being
thrown in the air and caught by a fellow
cheerleader in a cradle.16

Younger cheerleaders (5- to 11-year-
olds) are 1.6 times more likely to
suffer a fracture or dislocation com-
pared with older cheerleaders (12- to
18-year-olds), and older cheerleaders
are 1.2 times more likely to suffer

TABLE 1 Overall Injury Rates in Girls’ High
School Sports5,7,8

Sport Overall Injury
Rate (per 1000
Exposures)

Catastrophic
Injury Rate (per

100 000
Exposures)

Cheerleading 0.9 0.50–1.62a

Gymnastics 8.5 0.44
Soccer 5.3 0.03
Basketball 4.4 0.03
Field hockey 3.7 0.00
Softball 3.5 0.02
Volleyball 1.7 0.00
a Injury rate is 1.62 when based on 123 644 actual expo-
sures reported by the NFHS for competitive cheer
squads. Injury rate is 0.50 when based on 400 000 expo-
sures estimated by the NFHS for all types of cheer teams
(competitive and noncompetitive).
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a sprain or strain than are younger
cheerleaders.9

Head Injuries

Concussions and other closed-head
injuries account for 4% to 6% of all
cheerleading injuries,5,9,11 and head
and neck injuries account for ap-
proximately 15% of all cheerleading
injuries seen in US emergency depart-
ments.6 Concussion rates in cheer-
leading (0.06 per 1000 exposures) are
relatively low compared with other
girls’ high school sports, such as soc-
cer (0.36), basketball (0.16–0.21), la-
crosse (0.20), softball (0.07–0.11), and
field hockey (0.10).17,18 However, from
1998 to 2008, concussion rates in
cheerleading increased by 26% each
year, a rate greater than any of the
other girls’ sports studied.18 Concus-
sion rates increase with age and
competitive level, likely because of the
increasing difficulty of stunts.5

Catastrophic Injuries

Catastrophic injuries are classified as
direct (trauma related to participating
in the skills of the sport) or indirect
(body system failure resulting from
exertion while participating in a sport
[eg, cardiac collapse or heat stroke] or
a complication from a nonfatal injury).
Direct catastrophic injuries include
closed-head injury, skull fractures, and
cervical spine injuries resulting in
permanent brain injury, paralysis, or
death. From 1982 to 2009, the National
Center for Catastrophic Sports Injury
Research recorded 76 direct cata-
strophic injuries in high school
cheerleaders and 34 in collegiate
cheerleaders.7 However, because of
the much larger number of high
school cheerleaders, the rate of cat-
astrophic injuries was 5 times higher
for collegiate versus high school
cheerleaders (2.0 vs 0.4 per 100 000
participants, respectively).1 Although
the overall risk of injury is lower in

cheerleading than in most other
sports, the risk of direct catastrophic
injury is considerably higher for cheer-
leading. From 1982 to 2009, cheer-
leading accounted for 65.0% of all
direct catastrophic injuries to girl ath-
letes at the high school level and 70.8%
at the college level.7

RISK FACTORS FOR INJURY

Risk factors for cheerleading injuries
include higher BMI,11 previous injury,11

cheering on harder surfaces,19 per-
forming stunts, and supervision by
a coach with low level of training and
experience.11 Critical height is defined
as the approximate fall height below
which a life-threatening injury would
not be expected to occur. Critical
height is much higher for a landing
mat on a foam floor (11 ft) and for
a spring floor (10.5 ft) than for con-
crete or vinyl tile floor (0.5 ft).19 Crit-
ical heights for natural grass, artificial
turf, and wood gym floor are 3.5 ft,
4 ft, and 4.5 ft, respectively (Fig 1). The
most serious cheerleading injuries
occur at or above the critical height
for the surface on which the cheer-
leader is performing at the time of

injury.20 Some data11 indicate that
bases and flyers are at similar risk
for injury during stunts, but others
suggest that bases are at higher
risk.10

INJURY PREVENTION

To increase safety, the American
Association of Cheerleading Coaches
and Advisors (AACCA)21 and the NFHS22

have enacted rules and recommenda-
tions, including requiring coach train-
ing and certification, proper strength
and conditioning for all cheerleaders,
avoiding stunts and tumbling on hard
surfaces, and specific rules for exe-
cution of technical skills. Examples
include the following: (1) pyramid
height limited to no more than 2
persons; (2) top cheerleader must be
supported by 1 or more bases in di-
rect weight-bearing contact with per-
forming surface; (3) bases must be
stationary and maintain constant
contact with suspended cheerleaders;
(4) basket toss should be limited to 4
throwers, the toss should start from
ground level, and 1 thrower must be
behind the flyer during the toss; (5)
spotters must be present for every

FIGURE 1
Critical height for cheerleading surfaces. aLanding mat on traditional foam floor. Limits of Triax 2000
were reached before critical height was attained. bLimits of Triax 2000 were reached before critical
height was attained. Reprinted with permission from Shields BJ, Smith GA. The potential for brain
injury on selected surfaces used by cheerleaders. J Athl Train. 2009;44(6):573.
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person extended above shoulder level;
and (6) suspended persons are not to
be inverted or rotated on dismount.

Although spotters are commonly used
during more difficult skills, active
spotting of a maneuver does not sig-
nificantly decrease the number of se-
rious injuries sustained.20 This could
be because spotters may not have had
appropriate training or lack sufficient
core and upper body strength and
balance to spot effectively.

One study revealed cheerleaders su-
pervised by coaches with the most
education, qualifications, and training
had a nearly 50% reduction in injury
risk compared with cheerleaders su-
pervised by coaches with the lowest
amount of education, qualifications,
and training.11 However, another study
revealed that injury rates were not
associated with the number of cheer-
leading safety training or certification
programs completed by the coach or
years of coaching experience.5 Still,
most agree that requiring coaches
to obtain certification in a standard-
ized training program that focuses
on safe practices is a logical step
in decreasing risk of injury among
cheerleaders.

RECOMMENDATIONS

The American Academy of Pediatrics
recommends that its chapters and in-
dividual pediatricians, especially those
serving as school physicians, advisors,
or consultants, work with their in-
terscholastic athletic associations and
other state and local cheerleading
regulating bodies to ensure that the
following guidelines are followed to
reduce cheerleading injuries.

1. Cheerleading should be designated
a sport so that it is subject to rules
and regulations set forth by sports
governing bodies (eg, NCAA, NFHS)
and school athletic departments.
Designation of cheerleading as a
sport will afford it the same benefits

as other sports, such as avail-
ability of athletic trainers, improved
access to medical care, limits on
practice time, better facilities,
certified/qualified coaches, and
inclusion in injury surveillance
data.

2. Cheerleaders should have a pre-
participation physical examination
before participating in a cheer-
leading program and should have
access to appropriate strength
and conditioning programs.

3. Cheerleaders should be supervised
by qualified coaches who have been
trained and certified in proper spot-
ting for gymnastics and partner
stunts, safety measures, and basic
injury management.

4. Cheerleaders should be trained in
proper spotting techniques and
should only attempt stunts after
they have demonstrated appropri-
ate skill progression and profi-
ciency required to complete the
stunt. Spotters and bases should
have adequate upper body and
core strength and balance to sup-
port flyers.

5. Technical skills, such as pyramids,
mounts, tosses, and tumbling,
should not be performed on hard
(eg, concrete, asphalt), wet, or un-
even surfaces or surfaces with
obstructions. No cheer events
should take place on dirt, vinyl
floors, concrete, or asphalt.

6. Pyramids and partner stunts should
only be performed on a spring
floor or with a landing mat on
either a traditional foam floor or
grass/turf.

7. Pyramids should not be more
than 2 people high and should
only be performed with spotters.

8. Coaches should follow rules for
execution of technical skills set
forth in the most recent version
of the NFHS Spirit Rules Handbook

(http://www.nfhs.com/c-229-spirit.
aspx) and the AACCA Cheerleading
Safety Manual (http://aacca.org/
content.aspx?item=Safety/2011-
12SchoolCheerleadingRules.xml).

9. Coaches, parents, and athletes
should have access to a written
emergency plan, designed by school
administrators in conjunction
with the team physician and/
or certified athletic trainer. When-
ever possible, a certified athletic
trainer or physician should be
present at practices and competi-
tions.

10. Cheer competitions should be
held in venues that are compliant
with guidelines of the National
Cheer Safety Foundation and the
AACCA.

11. Any cheerleader showing signs of
a head injury should be removed
from practice or competition and
not allowed to return until he or
she has received written clearance
from a physician or qualified health
care provider. Coaches, parents,
and officials should be knowledge-
able regarding the cause, preven-
tion, recognition, and response to
concussion. Free online educational
materials are available through the
Centers for Disease Control and
Prevention (http://www.cdc.gov/
concussion/) and the NFHS (http://
www.nfhs.org).

12. Surveillance of cheerleading inju-
ries should continue. All catastrophic
injuries should be reported to
the National Center for Cata-
strophic Sports Injury Research
at Mueller@e-mail.unc.edu or Na-
tional Cheer Safety Foundation at
http://nationalcheersafety.com or
by calling their Injury Reporting
Hotline at 1-800-596-7860 ext 201.
Research regarding injury epide-
miology, mechanisms, and effec-
tiveness of safety measures is
necessary to guide new rules
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and recommendations for improv-
ing safety.

APPENDIX: CHEERLEADING
TERMINOLOGY
Tumbling

Any gymnastic or acrobatic skill executed on
the performing surface. Examples include the
following:

Round-off
A skill similar to a cartwheel but with both feet
landing at the same time. It is almost always the
beginning skill for all back tumbling passes.

Handspring/Flip-Flop
A front or back tumbling skill that takes off from
the feet onto the hands and back onto the feet.
It is commonly a set-up for a front or back
tuck (flip).

Somersault/Salto/Flip/Somie
An acrobatic movement where the body makes
a complete aerial turn (360 degrees) in the
transverse axis. Can be performed forward,
backward, or sideways.

Base

Person with at least 1 foot on the floor who is in
direct, weight-bearing contact with the per-
forming surface and who provides primary
support for another person (flyer).

Flyer

Person who is elevated and/or tossed in the
air by a base and may perform twists and/or
flips before being caught by 1 or more bases.

Spotter

Person who remains in contact with the per-
forming surface, is responsible for watching for
hazards, and must be prepared to catch the
flyer if he or she falls.

Stunts

Maneuvers in which 1 or more bases supports 1
or more flyers off the ground, such as the
following:

Basket Toss
A stunt in which a flyer is tossed by bases whose
hands are interlocked.

Cradle
A dismount from a stunt in which the flyer is
caught in a face-up, piked position in the arms
of 1 or more bases.

Pyramid
A stunt in which 2 or more bases support 1 or
more flyers off the ground.
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Council on Sports Medicine and Fitness. Policy Statement: Cheerleading
Injuries: Epidemiology and Recommendations for Prevention. Pediatrics.
2012;130(5):966–971

An error occurred in the American Academy of Pediatrics policy statement, titled
“Cheerleading Injuries: Epidemiology and Recommendations for Prevention”
published in the November 2012 issue of Pediatrics (2012;130[5]:966–971; origi-
nally published online October 22, 2012; doi:10.1542/peds.2012-2480). In Table 1,
the third column heading should read Catastrophic Injury Rate (per 100 000
Participants). We regret the error.

doi:10.1542/peds.2012-3544

Committee on Adolescence. Policy Statement: Emergency Contraception.
Pediatrics. 2012;130(6):1174–1182

An update is needed for the American Academy of Pediatrics policy statement,
titled “Emergency Contraception” published in the December 2012 issue of Pe-
diatrics (2012;130[6]:1174–1182; originally published online November 26, 2012;
doi:10.1542/peds.2012-2962). Because of recent changes in prescription recom-
mendations, both males and females 17 years and older can buy levonorgestrel
emergency contraceptive pills without a prescription.

The online version of the article has been corrected accordingly. The print version
requires the following changes:

� Abstract: the sentence that starts with “In all states…” should read: “In all
states, both males and females 17 years or older can obtain emergency
contraception without a prescription.”

� Page 1175, second column: the third sentence beginning “Male adolescents
younger than 18…” should read: “As of the date of publication, males 17 years
or older can also access Plan B with or without a prescription.”

� Page 1179, Recommendation 5: the last 2 sentences should be replaced with
1 sentence reading: “Both males and females 17 years or older may obtain
levonorgestrel without a prescription, but must show proof of age.”

doi:10.1542/peds.2012-3675

Committee on Infectious Diseases. Policy Statement: Recommendations
for Prevention and Control of Influenza in Children, 2012–2013.
Pediatrics. 2012;130(4):780–792

Two errors occurred in the American Academy of Pediatrics policy statement,
titled “Recommendations for Prevention and Control of Influenza in Children,
2012–2013” published in the October 2012 issue of Pediatrics (2012;130[4]:780–
792; originally published online September 10, 2012; doi:10.1542/peds.2012-2308).
In Table 4, page 790, the Chemoprophylaxis column for oseltamivir for children
weighing.23–40 kg (.51–88 lb) should read: “60 mg once daily”. Also in Table 4,
footnote a, eighth line, the concentration should read: “6 mg/mL”.

doi:10.1542/peds.2012-3821

http://aacca.org/content.aspx?item=Safety/2011-12_School_Cheerleading_Rules.xml
http://www.nfhs.com/c-229-spirit.aspx
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POLICY STATEMENT

Circumcision Policy Statement

abstract
Male circumcision is a common procedure, generally performed dur-
ing the newborn period in the United States. In 2007, the American
Academy of Pediatrics (AAP) formed a multidisciplinary task force
of AAP members and other stakeholders to evaluate the recent evi-
dence on male circumcision and update the Academy’s 1999 recom-
mendations in this area. Evaluation of current evidence indicates that
the health benefits of newborn male circumcision outweigh the risks
and that the procedure’s benefits justify access to this procedure for
families who choose it. Specific benefits identified included prevention
of urinary tract infections, penile cancer, and transmission of some
sexually transmitted infections, including HIV. The American College
of Obstetricians and Gynecologists has endorsed this statement.
Pediatrics 2012;130:585–586

POLICY STATEMENT

Systematic evaluation of English-language peer-reviewed literature from
1995 through 2010 indicates that preventive health benefits of elective
circumcision of male newborns outweigh the risks of the procedure.
Benefits include significant reductions in the risk of urinary tract in-
fection in the first year of life and, subsequently, in the risk of het-
erosexual acquisition of HIV and the transmission of other sexually
transmitted infections.

The procedure is well tolerated when performed by trained pro-
fessionals under sterile conditions with appropriate pain manage-
ment. Complications are infrequent; most are minor, and severe
complications are rare. Male circumcision performed during the
newborn period has considerably lower complication rates than
when performed later in life.

Although health benefits are not great enough to recommend routine
circumcision for all male newborns, the benefits of circumcision are
sufficient to justify access to this procedure for families choosing it and
to warrant third-party payment for circumcision of male newborns. It
is important that clinicians routinely inform parents of the health
benefits and risks of male newborn circumcision in an unbiased and
accurate manner.

Parents ultimately should decide whether circumcision is in the
best interests of their male child. They will need to weigh medical
information in the context of their own religious, ethical, and

TASK FORCE ON CIRCUMCISION

KEY WORDS
male circumcision, penis, prepuce, phimosis, sexually
transmitted infections, HIV, urinary tract infection, analgesia,
parental decision-making, ethics
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cultural beliefs and practices. The
medical benefits alone may not
outweigh these other considerations
for individual families.

Findings from the systematic evalua-
tion are available in the accompanying
technical report. The American College
of Obstetricians and Gynecologists has
endorsed this statement.
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POLICY STATEMENT

Clostridium difficile Infection in Infants and Children

abstract
Infections caused by Clostridium difficile in hospitalized children are
increasing. The recent publication of clinical practice guidelines for C
difficile infection in adults did not address issues that are specific to
children. The purpose of this policy statement is to provide the pedi-
atrician with updated information and recommendations about C diffi-
cile infections affecting pediatric patients. Pediatrics 2013;131:196–200

INTRODUCTION

Clostridium difficile is a spore-forming, obligate anaerobic, Gram-
positive bacillus and is acquired from the environment or by the
fecal-oral route. Toxins A and B are responsible for intestinal disease.
C difficile is the most common cause of antimicrobial-associated diarrhea
and is a common health care-associated pathogen. Clinical symptoms
vary widely, from asymptomatic colonization to pseudomembranous
colitis with bloody diarrhea, fever, and severe abdominal pain.

The incidence of C difficile infections (CDIs) among hospitalized chil-
dren has been increasing across the United States since 1997.1–3 Kim
et al evaluated the annual incidence of C difficile–associated disease
from 2001 to 2006 at 22 freestanding children’s hospitals and found
increases in the number of admissions (2.4 to 4.0/1000 admissions;
P = .04) as well as the number of cases per patient-days in the hospital
(4.4 to 6.5 cases/10 000 patient-days; P = .06).1 Nylund et al evaluated
data from 1997, 2000, 2003, and 2006 and demonstrated an increase
in the number of CDIs, from 3565 cases in 1997 to 7779 cases in 2006
(total cases, 21 274; P < .01).2 Zilberberg et al also demonstrated an
increase of hospitalizations attributable to C difficile, from 7.24 to
12.80/10 000 hospitalizations.3 The emergence of the epidemic strain
of toxin-producing C difficile (North American pulsed field type 1
[NAP1]) in recent years may have changed the epidemiology in chil-
dren. Published guidelines for managing CDI in adults affirm that
there are gaps in the knowledge surrounding CDIs in infants and
children.4

Disease in the Neonate/Infant/Young Child 0 to 3 Years of Age

Although testing of infants is not recommended, recent data have
shown that 26% of children hospitalized with CDIs were infants younger
than 1 year, and 5% were neonates.1 What cannot be determined from
these data are whether the rates of hospitalization for CDIs represent
true disease or asymptomatic carriage.
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The intestine of the newborn infant is
sterile, but by 12 months of age, an
infant’s intestine has flora similar to
that of an adult.5 C difficile carriage
rates average 37% for infants 0 to 1
month of age and 30% between 1 and
6 months of age.5 Vaginal delivery,
premature rupture of membranes,
and previous administration of anti-
microbial agents have little effect on
carriage rates, but exposure to envi-
ronments where C difficile is present
(eg, ICUs) is important.6–8 The organ-
ism has been recovered from the hands
of hospital personnel, baby baths, oxi-
meters, electronic thermometers, and
hospital floors. Breastfed infants have
lower carriage rates than do formula-
fed infants (14% vs 30%, respectively).9

At 6 to 12 months of age, approximately
14% of children are colonized with
C difficile, and by 3 years of age, the rate
is similar to that of nonhospitalized
adults (0% to 3%).5 Recognized risk
factors for older children acquiring CDI
included antimicrobial therapy, use of
proton pump inhibitors, repeated ene-
mas, use of diapers, prolonged naso-
gastric tube insertion, gastrostomy and
jejunostomy tubes, underlying bowel
disease, gastrointestinal tract surgery,
renal insufficiency, and impaired hu-
moral immunity. Carriage rates in
hospitalized children and adults ap-
proximate 20%.4 Many of these risk
factors are common among hospital-
ized children; the presence of risk fac-
tors does not necessarily prove
causation of CDI in an individual patient.

Clinical illness is rarely reported be-
fore 12 to 24 months of age. It is
possible that neonates/infants may
lack the cellular machinery to bind and
process the toxins of Clostridium
species.10 There have been relatively
few studies of C difficile with diarrhea
that include control groups. In an
emergency department treating chil-
dren, 7% of patients with diarrhea
and 15% of controls were colonized

with C difficile.11 In 2 studies of inpa-
tients 0 to 2 years of age, 11% to 59%
of patients with diarrhea and 24% to
33% of controls were colonized with
C difficile.12,13 Among inpatients 0 to
34 months of age, 21% of those with
diarrhea and 33% of controls carried
C difficile.14 Among patients 0 to 12
years of age, 2.9% of outpatients, 4.6%
of inpatients, and 6.6% of controls
were colonized with C difficile.15 In the
setting of a high prevalence of
asymptomatic carriage, detection of C
difficile toxin cannot be assumed to be
the causative agent for diarrhea in
children before adolescence, particu-
larly young children.16

The NAP1 Isolate of C difficile

The NAP1 strain of C difficile has been
described as causing severe disease,
including an increased incidence of
symptomatic infection relative to colo-
nization, recurrent disease, sepsis,
toxic megacolon, bowel perforation,
and mortality.17 The NAP1 strain has
entered the pediatric population at
lower rates (10%–19% of C difficile
isolates) than reported for adults
(>50%).18,19 NAP1-associated CDIs oc-
cur in children without exposure to
health care facilities and/or to antimi-
crobial agents.20,21 Whether the NAP1
strain is truly responsible for more
severe disease in children requires
further investigation. Newer strains of
C difficile have also been isolated (eg,
NAP7, NAP8), and their role in human
disease has yet to be elucidated com-
pletely.22 Detection of the NAP1 strain
of C difficile is not possible in most
laboratories and, in most situations,
would not influence the clinical care of
an individual patient.

DIAGNOSTIC TESTING

The diagnosis of C difficile disease is
based on the presence of diarrhea and
of C difficile toxins in a diarrheal stool
specimen. Diarrhea is often defined as

3 or more stools that take the shape
of their container in a 24-hour period.
Because of a slow turnaround time,
isolation of the organism from stool is
not a clinically useful diagnostic test,
nor is testing of stool from asymp-
tomatic patients. The cell culture cyto-
toxicity assay (CCCA) has been
replaced by more sensitive diagno-
stics. The most common testing
method used today for C difficile toxins
is the commercially available enzyme
immunoassay (EIA), which detects tox-
ins A and/or B. Mean test sensitivities
range from 72% to 82%, with mean
specificities of 97% to 98%, compared
with the CCCA.23 With low prevalence
rates of disease in children, sensitiv-
ities and specificities such as these
lead to an unacceptably low positive
predictive value, thus limiting the use-
fulness of such testing.11–15 Testing for
glutamine dehydrogenase produced by
C difficile should only be used as part
of a 2-step algorithm with a confirma-
tion of positive results by using either
a toxin assay A/B EIA or a CCCA.4

Molecular assays using nucleic acid
amplification tests (NAATs) are ap-
proved by the US Food and Drug Ad-
ministration (FDA) and are now
preferred by many laboratories. NAATs
combine good sensitivity and specificity,
have turnaround times comparable to
EIAs, and are not required to be part of
a 2- or 3-step algorithm.24 In a recent
study, the sensitivities of the real-time
polymerase chain reaction (PCR) assay
for toxin A/B compared with EIA for
toxin A/B were superior (95% vs 35%,
respectively), and the specificity was
equal (100%).25 With the use of the PCR,
the positivity rates for stool samples
doubled, from 7.9% to 8.3% with EIA to
14.9% to 18.1% with PCR, and the
numbers of repeated samples de-
creased. Many children’s hospitals are
converting to NAAT technology to di-
agnose CDIs, but more data are needed
before NAATs can be used routinely.4
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Because carriage is so common, it is
prudent to avoid routine testing for
C difficile in children younger than 1
year. Testing for C difficile can be
considered in children 1 to 3 years of
age with diarrhea, but testing for other
causes of diarrhea, particularly viral,
is recommended first.19 For children
older than 3 years, testing can be
performed in the same manner as for
older children and adults. Endoscopic
findings of pseudomembranes and hy-
peremic, friable rectal mucosa suggest
pseudomembranous colitis and are
sufficient to diagnose a CDI at any age.

A common mistake is to use EIAs and
NAATs as tests of cure after treatment
of CDIs. C difficile, its toxins, and ge-
nome are shed for long periods after
resolution of diarrheal symptoms.
None of the assays are licensed or
recommended for tests of cure. Ex-
cretion of toxin approximates 13% to
24% at 2 weeks and 6% at 4 weeks
after therapy.26,27 Given that NAAT test-
ing is more sensitive than toxin assays,
an interval greater than 4 weeks since
last testing should be used for testing
with a recurrence.

TREATMENT

Discontinuation of antimicrobial agents
is the first step in treating CDI and may
suffice in most instances. For patients
with moderate or severe disease,
proper empirical antibiotic treatment
should be started as soon as the di-
agnosis is suspected. Antiperistaltic
medications should be avoided because
they may obscure symptoms and pre-
cipitate complications, such as toxic
megacolon. Although orally adminis-
tered vancomycin is still the only agent
approved by the US FDA for the treat-
ment of CDI in children, it was replaced
as the drug of choice in the 1990s in
response to concerns over the emer-
gence of vancomycin-resistant entero-
coccus. Metronidazole is currently the
drug of choice for the initial treatment

of children and adolescents with mild to
moderate disease on the basis of effi-
cacy, cost, and antimicrobial steward-
ship. Oral vancomycin or vancomycin
administered by enema with or without
intravenous metronidazole is indicated
as initial therapy for patients with se-
vere disease and for patients who do
not respond to oral metronidazole.4

Severe or fatal disease is more likely
to occur in neutropenic children with
leukemia, in children with intestinal
stasis (eg, Hirschsprung disease), and
in patients with inflammatory bowel
disease. Prospective trials for therapy
longer than 10 days have not been
performed for either drug. Historically,
metronidazole resistance in C difficile
was rare, and there is no evidence that
the new epidemic isolates, NAP1, is
more resistant to metronidazole com-
pared with the nonepidemic isolates. A
recent randomized controlled trial
evaluating a subgroup of patients with
severe disease suggested that vanco-
mycin treatment was superior to met-
ronidazole even in patients infected
with the NAP1 isolate.28 Extrapolating
these data to treatment with infants
and children is difficult, and more data
are required.

Up to 30% of patients treated for CDIs
experience a recurrence after dis-
continuing therapy. Recurrences rep-
resent either relapse with the original
isolate or reinfection with a new iso-
late. In clinical practice, the distinction
cannot be made. Patients with a re-
currence will usually respond to
a second course of the same treat-
ment. Metronidazole should not be
used for the treatment of the second
recurrence (third episode) or for
chronic therapy (because of possible
neurotoxicity4), and tapered or pulsed
regimens of vancomycin are recom-
mended for this situation. Vancomycin
therapy is recommended in adults
with the first recurrence if the patient
has a white blood cell count of 15 000/

μL or higher or has an increasing se-
rum creatinine concentration, because
they are at a higher risk of developing
complications from CDI. No data exist
for children. Other antimicrobial
agents with activity against C difficile
include nitazoxanide, fidaxomicin (FDA
approved for treatment of CDI in adults
in 2011), and rifaximin; criteria for
optimal use of these drugs in children
are unknown. Because there is a lack
of controlled studies in children, pro-
biotics are not recommended for ei-
ther the prevention or the treatment of
CDI. In rare instances, severely ill
patients may require cecostomy for
irrigation or a colectomy. Fecal trans-
plantation (enteric administration of
donor stool flora) is used anecdotally.29

CONTROL

Transmission is via the fecal-oral route,
and CDI is transmitted to others by
contact with the patient or the patients’
contaminated environment. Control of C
difficile in the environment is essential
to the control of CDIs in health care
facilities. People with C difficile–associ-
ated diarrhea should be placed in
standard plus contact precautions for
the duration of their diarrhea. Test of
cure is not recommended; the patient
may be removed from isolation once
the diarrhea has resolved. Use of
gloves is the best proven method for
preventing patient-to-patient trans-
mission via the hands of health care
personnel. Hand-washing with soap
and water is more effective for the
removal of spores than is alcohol-
based hand sanitizer. Germicidal
wipes with 10% sodium hypochlorite
are good adjuncts for cleaning the
environment, especially in an out-
break situation.

RECOMMENDATIONS

1. Testing for C difficile colonization or
toxin should only be performed in
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children with diarrhea who meet
the clinical and age-related condi-
tions listed in the following recom-
mendations.

2. Testing in infants (younger than 12
months of age) is complicated by
a high rate of asymptomatic colo-
nization. Testing of these infants
should be limited to those with
Hirschsprung disease or other se-
vere motility disorders or in an
outbreak situation. Alternative eti-
ologies should be sought even in
those with a positive test result for
C difficile.

3. Testing in the second and third
year of life is difficult to interpret;
alternative etiologies should be
sought. A positive test result indi-
cates possible CDI.

4. A positive test result after the
third year of life indicates proba-
ble CDI. Risk factors increasing
the probability of CDI include an-
timicrobial therapy, use of proton
pump inhibitors, underlying bowel
disease, renal insufficiency, or im-
paired humoral immunity.

5. Endoscopic or histologic test results
positive for pseudomembranous
colitis indicate definite CDI.

6. Test of cure is not recommended.
Testing for recurrences less than
4 weeks after initial testing is only
useful when the results of repeat
testing are negative.

7. Discontinuation of antimicrobial
agents is the first step in treating
CDI and may suffice in most instan-
ces. Antiperistaltic medications
should be avoided.

8. When antimicrobial treatment is
indicated for moderate disease,
metronidazole (30 mg/kg/day in
4 divided doses, orally; maximum,
2 g/day) is the drug of choice for
initial treatment of first episode
of CDI and for first recurrence.

9. Oral vancomycin (40 mg/kg/day in
4 divided doses; maximum, 2 g/
day), with or without metronida-
zole, is recommended for severe
disease and second recurrence.

10. Use of gloves with symptomatic
patients, washing of hands with
soap and water, and environmen-
tal decontamination using chlo-
rine products are key control
measures. Contact isolation may
be removed once the diarrhea
has resolved.
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CLINICAL REPORT

Collaborative Role of the Pediatrician in the Diagnosis
and Management of Bipolar Disorder in Adolescents

abstract
Despite the complexity of diagnosis and management, pediatricians
have an important collaborative role in referring and partnering in
the management of adolescents with bipolar disorder. This report
presents the classification of bipolar disorder as well as interviewing
and diagnostic guidelines. Treatment options are described, particu-
larly focusing on medication management and rationale for the com-
mon practice of multiple, simultaneous medications. Medication
adverse effects may be problematic and better managed with collab-
oration between mental health professionals and pediatricians. Case
examples illustrate a number of common diagnostic and management
issues. Pediatrics 2012;130:e1725–e1742

Pediatricians are faced with increasing numbers of patients diagnosed
with bipolar disorder and taking multiple psychotropic medications. In
addition, pediatricians may be seeing these patients long before they are
diagnosed and treated by a child and adolescent psychiatrist or other
mental health professional. Pediatric bipolar disorder, once thought to
be rare in adolescents and nearly nonexistent in younger children, has
been diagnosed increasingly over the past decade.1–3 In 2004, bipolar
disorder accounted for 26% of primary discharge diagnoses among
psychiatrically hospitalized adolescents in the United States.3 Bipolar
spectrum disorders,4 encompassing the several types of bipolar dis-
order, have an estimated prevalence of 4% of children and adolescents
in the general population.5 The diagnosis remains controversial, and
there has been a shift in how the diagnosis has been defined in youth.1

Associated impairments may include severe depression, high risk of
suicide, psychosis, impulsive and dangerous behaviors, social and
cognitive deficits, and frequent comorbidity with other psychiatric
disorders, including substance use disorders, attention-deficit/
hyperactivity disorder (ADHD), anxiety disorders, oppositional de-
fiant disorder, and conduct disorder. Insight is frequently diminished,
with youth vehemently blaming others for their difficulties and having
little recognition of their own disruptive symptoms.1 Management of
these youth is additionally complicated by medication limitations,
including troublesome adverse effects, lack of full response and the
resultant common prescription of multiple medications, and in-
complete prevention of relapse.1 Not surprisingly, poor adherence to
prescribed dosing is common.6
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This report is not expected to give
general pediatricians the tools neces-
sary to diagnose and manage these
complex cases independently. Some
specific techniques are described with
the intent of facilitating partnerships
between pediatricians and child and
adolescent psychiatrists and other
mental health professionals. Additional
goals include improved understanding
of diagnosis and treatment; earlier
referral of new, suspected cases, and
patients with symptom relapse or
worsening; and assistance in recog-
nizing and managing medication ad-
verse effects.

The focus of this report is diagnosis
and management of adolescents with
bipolar disorder. Children are men-
tioned as well when the subject matter
applies to them.

CLASSIFICATION

The Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition,
Text Revision (DSM-IV-TR)7 describes 4
types of bipolar disorders, all without
age limitations: bipolar I disorder, bi-
polar II disorder, cyclothymic disorder,
and bipolar disorder not otherwise
specified. Manic symptoms are the
key feature of these diagnoses; Tables
1, 2, and 3 provide criteria for mania,
hypomania, and mixed episodes.7 A
key criterion is duration: the mini-
mum duration for mania and mixed
episodes is 7 days and for hypomania
is 4 days.

Bipolar I Disorder

Bipolar I disorder is the “classic” form
of the disorder and requires a current
or past manic or mixed episode. At
any given time, the patient may be in
a manic, hypomanic, mixed, or major
depressive episode or may have fully
or partially recovered from the last
mood episode. Notably, this is a his-
torical diagnosis because the patient
may be in any current mood state and

still meet this criterion. History of
a depressive episode is common but
not required. Other criteria are that
the mood symptoms cause significant
distress or impaired functioning; are
not better accounted for by schizo-
affective disorder or superimposed on
schizophrenia, schizophreniform dis-
order, delusional disorder, or psychotic
disorder not otherwise specified; and
are not the effect of a substance (in-
cluding medications) or general medi-
cal condition.

DSM-IV-TR asks for specification of
certain patterns, including longitudinal
course as with or without full inter-
episode recovery and/or rapid cycling.
Rapid cycling is defined as more than 4
mood changes in a year. Researchers
have defined patterns that commonly
apply to pediatric bipolar disorder, in-
cluding ultrarapid cycling, episodes
lasting a few days to a few weeks, and
ultradian cycling, variation occurring
within a 24-hour period.8,9

Bipolar II Disorder

Depression typically is the major
problem in bipolar II disorder. A current
or at least 1 past major depressive
episode is required, and the patient
must have a current or past episode of
hypomania with no manic or mixed
episodes at any time. That is, currently
or historically, a patient with bipolar I
disorder has big “ups” (mania) and
may or may not have “downs” (de-
pression). A patient with bipolar II
disorder has little “ups” (hypomania)
plus big “downs” (major depression).

Cyclothymic Disorder

Cyclothymic disorder is characterized
by relatively mild but chronic symptoms
(hypomanic and depressive symptoms)
that last at least 2 years (1 year with
children and adolescents) before any
full manic, mixed, or major depressive

TABLE 1 Diagnostic Criteria for a Manic
Episode

A. A distinct period of abnormally and persistently
elevated, expansive, or irritable mood, lasting
at least 1 wk (or for any duration if
hospitalization is necessary)

B. During the period of mood disturbance, 3 (or
more) of the following symptoms have
persisted (4 if the mood is only irritable) and
have been present to a significant degree
1. Inflated self-esteem or grandiosity
2. Decreased need for sleep (eg, feels rested

after only 3 h)
3. More talkative than usual or pressure to

keep talking
4. Flight of ideas or subjective experience that

thoughts are racing
5. Distractibility (ie, attention too easily drawn

to unimportant or irrelevant external
stimuli)

6. Increase in goal-directed activity (either
socially, at work or school, or sexually) or
psychomotor agitation

7. Excessive involvement in pleasurable
activities that have a high potential for
painful consequences (eg, engaging in
unrestrained buying sprees, sexual
indiscretions, or foolish business
investments)

C. The symptoms do not meet criteria for a mixed
episode

D. The mood disturbance is sufficiently severe to
cause marked impairment in occupational
functioning or in usual social activities or
relationships with others or to necessitate
hospitalization to prevent harm to self or
others, or there are psychotic features

E. The symptoms are not due to the direct
physiologic effects of a substance (eg, a drug of
abuse, a medication, or other treatment) or
a general medical condition (eg,
hyperthyroidism)

Reprinted with permission from American Psychiatric
Association. Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text Revision (DSM-IV-TR).
Washington, DC: American Psychiatric Association; 2000.

TABLE 2 Diagnostic Criteria for a Hypomanic
Episode

A. A distinct period of persistently elevated,
expansive, or irritable mood, lasting throughout
at least 4 d, that is clearly different from the
usual nondepressed mood

B. Same as manic episode “B” (Table 1)
C. The episode is associated with an unequivocal
change in functioning that is uncharacteristic
of the person when not symptomatic

D. The disturbance in mood and the change in
functioning are observable by others

E. The episode is not severe enough to cause
marked impairment in social or occupational
functioning or to necessitate hospitalization,
and there are no psychotic features

F. Same as manic episode “E” (Table 1)
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episodes. These patients have little
“ups” (hypomania) and little “downs”
(dysthymia), but the disorder is chronic.

Bipolar Disorder Not Otherwise
Specified

DSM-IV-TR describes the category of
bipolar disorder not otherwise speci-
fied as including, “disorders with bi-
polar features that do not meet
criteria for any specific bipolar disor-
der.”7 The American Academy of Child
and Adolescent Psychiatry recom-
mends using this diagnosis for youth
with manic symptoms lasting hours to
days or for those with chronic manic-
like symptoms.1 These youth may be
significantly impaired and constitute
the majority of those referred to
mental health professionals.10 Emerg-
ing evidence suggests that this disor-
der is on a continuum with bipolar I
disorder,11,12 and 45% of patients con-
verted to bipolar I or bipolar II disor-
der at follow-up an average of 5 years
later, particularly patients with a fam-
ily history of bipolar disorder.13

Beyond DSM-IV-TR

Akiskal and Pinto described a bipolar
spectrum in adults, ranging from bipolar
I disorder to hyperthymic tempera-
ment.4 The disorders and conditions on
the spectrum share symptom charac-
teristics that generally responded bet-
ter to mood-stabilizing medication than
to antidepressant medication.

Leibenluft et al suggested research
diagnostic criteria for 3 clinical phe-
notypes of pediatric bipolar disorder:
narrow, intermediate, and broad14

(Tables 4, 5, and 6). These criteria are
included in this report to illustrate
important features of diagnosis that
are not present in DSM-IV-TR; they
should not be construed as generally
accepted by physicians or research-
ers. Narrow phenotype refers to
a disorder in which, for at least 1
episode, full DSM-IV-TR criteria are
met, including duration criteria, and
elation and/or grandiosity also is
present. Elation and grandiosity were
argued by Geller et al9 to be core bi-
polar features. Intermediate pheno-
type refers to patients with episodes
that met full DSM-IV-TR criteria but
lacked duration criteria (episodes too
short) or had mania/hypomania that

was irritable rather than euphoric.
This phenotype still includes mood
cycling as a required feature. Broad
phenotype refers to a disorder char-
acterized by chronic irritability and
hyperarousal and does not include
mood cycling. Compared with their
peers, children and adolescents who
have the broad phenotype show
markedly increased reactivity to neg-
ative emotional stimuli. The broad
phenotype has been referred to as
severe mood dysregulation (SMD).

SMD among children 9 to 19 years of
age has a lifetime prevalence of 3.3%,
with most affected children having
comorbid psychiatric disorders, most
frequently disruptive behavior dis-
orders (ADHD, conduct disorder, and
oppositional defiant disorder).15 Chil-
dren with SMD were 7 times more
likely to develop depression as young
adults compared with those without
SMD. Compared with children with
narrow phenotype bipolar disorder,
subjects with SMD had different psy-
chopathological measures and were
less likely to have parents with bi-
polar disorder,16 suggesting that SMD
is a disorder distinct from narrow
phenotype bipolar disorder.

Mood diagnoses continue to evolve.
The development web site for the
forthcoming Diagnostic and Statisti-
cal Manual of Mental Disorders, Fifth
Edition, lists an additional proposed
mood diagnosis of “disruptive mood
dysregulation disorder,”17 character-
ized by severe recurrent temper out-
bursts in response to common
stressors and similar to the broad
phenotype. Characteristics for this
diagnosis as well as others on the
development Web site have been
changing in response to public feed-
back. The Diagnostic and Statistical
Manual of Mental Disorders, Fifth
Edition, is expected to be published in
May 2013. Because the final version
may be fairly different, this report

TABLE 3 Diagnostic Criteria for a Mixed
Episode

A. The criteria are met for both a manic episode
and a major depressive episode (except for
duration) nearly every day during at least a 1-
wk period

B. Same as manic episode “D” (Table 1)
C. Same as manic episode “E” (Table 1)

TABLE 4 Research Criteria for the Narrow
Phenotype of Juvenile Mania

A. Modification to the DSM-IV-TR criteria for manic
episode
a. The child must exhibit either elevated/

expansive mood or grandiosity while also
meeting the other DSM-IV-TR criteria for
a (hypo)manic episode

B. Guidelines for applying the DSM-IV-TR criteria
a. Episodes must meet the full duration criteria

(ie, at least 7 d for mania and at least 4 d for
hypomania) and be demarcated by switches
from other mood states (depression, mixed
state, euthymic).

b. Episodes are characterized by a change from
baseline in the patient’s mood and,
simultaneously, by the presence of the
associated symptoms.

c. Decreased need for sleep should be
distinguished from insomnia.

d. Poor judgment is not a diagnostic criterion
unless it is in the context of “increased goal-
directed activity” or “excessive involvement
in pleasurable activities that have a high
potential for painful consequences.”

TABLE 5 Research Criteria for the
Intermediate Phenotypes of
Juvenile Mania

A. The child meets the criteria for the narrow
phenotype except:
a. (Hypo)manic episodes are 1to 3 d in duration

OR
b. The (hypo)manic episodes include exclusively

irritable, not elevated or expansive, mood,
and DSM-IV-TR duration criteria are met
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does not include additional mention of
diagnoses listed on the development
web site.

The balance of this report refers to
DSM-IV-TR as well as proposed re-
search diagnoses. Pediatricians should
be aware, however, of the changing
classification of bipolar and related
disorders.

INTERVIEWING FOR MANIA

The presence or history of mania of
some sort is the determining factor for
a diagnosis of bipolar disorder. Typi-

cally, depressive symptoms are also
present at some point in the illness
and may be the major concern, but
depression is not required to be
present either currently or historically
for a bipolar diagnosis. Depressed
patients with bipolar disorder, par-
ticularly those with the narrow or in-
termediate phenotype, may require
different medication from those with
depression alone, so it is important for
the pediatrician or mental health
professional to attempt to make this
differentiation before initiating phar-
macotherapy.

Challenges in Diagnosing Mania

At a minimum, a full psychiatric evalu-
ation should be performed to determine
diagnosis.1 A significant problem is that
the diagnosis of mania typically is his-
torical. Even with a patient who dem-
onstrates manic symptoms during the
interview, the interviewer still needs to
determine that the symptoms represent
a change, interfere with functioning, and
are associated with less evident manic
symptoms. Much more often, however,
the patient presents as depressed or
euthymic, leaving it for the interviewer
to tease out groups of symptoms that
occur together in episodes and are
different from “normal adolescence.”
Adolescents and parents may tend to
minimize these symptoms, wanting the
trouble to be something less serious or,
conversely, may tend to exaggerate,
grasping at a bipolar diagnosis as
a means of explaining a range of diffi-
culties. Much of the public now has
some education about bipolar disorder,
often just enough to produce mis-
conceptions about the diagnosis and
associated symptoms, thus complicat-
ing the job of the interviewer.

Simplifications

Without specific training in this area,
the general pediatrician should not

attempt initiation of treatment in newly
diagnosed cases. The goal for the
pediatrician in identification, there-
fore, should be reasonable suspicion
rather than diagnosis, followed by
referral or seeking an appropriate
mental health professional as partner.
The balance of this section discusses
several historical symptoms that may
be considered red flags for the di-
agnosis. The clear presence of any of
these should be considered sufficient
for reasonable suspicion.

Red Flag Symptoms

Rage Outbursts or Verbal or Physical
Aggression

Rage is not a bipolar symptom per se
but is common with adolescents ex-
periencing episodic irritable mania or
chronic severe mood dysregulation. In
both cases, the adolescent is edgy and
easily frustrated and provoked. Ques-
tions the interviewer may ask include,
“Do you lose your temper?” If so, the
adolescent should be asked about
frequency, duration, what happens,
and what the triggers are (see Table 7
for a summary of examples of in-
terview questions).

Episodes of Requiring Little Sleep

Requiring little sleep needs to be
distinguished from going to bed late
and getting up late and from receiving
less sleep and consequently being
tired the next day. Staying up late for 1
night during a sleepover or for
a concert also does not count. Ado-
lescents with this symptom have the
experience of having high energy,
receiving at least 2 hours less sleep
per night, and remaining full of en-
ergy often after several nights of
this.18 Questions include, “Do you
ever have nights when you have lots
of energy, do not need to sleep much,
and do lots of things?” If so, “Are you
tired the next day?”

TABLE 6 Research Criteria for Broad
Phenotype of Juvenile Mania:
Severe Mood and Behavioral
Dysregulation

A. Inclusion criteria
a. Age 7–17 y, with onset of symptoms before

age 12
b. Abnormal mood present at least half of the

day most days and of sufficient severity to be
noticeable by people in the child’s
environment

c. Hyperarousal, as defined by at least 3 of the
following symptoms: insomnia, agitation,
distractibility, racing thoughts or flight of
ideas, pressured speech, intrusiveness

d. Compared with his/her peers, the child
exhibits markedly increased reactivity to
negative emotional stimuli that is manifest
verbally or behaviorally

e. The symptoms noted in the previous 3 items
are currently present and have been present
for at least 12 mo without any symptom-free
periods exceeding 2 mo in duration

f. The symptoms are severe in at least 1 setting
and at least mild symptoms in a second
setting

B. Exclusion criteria
a. The individual exhibits any of the cardinal

bipolar symptoms: elevated or expansive
mood, grandiosity or inflated self-esteem,
episodically decreased need for sleep

b. The symptoms occur in distinct periods
lasting more than 4 d

c. The individual meets criteria for
schizophrenia, schizoaffective illness,
pervasive developmental disorder, or
posttraumatic stress disorder

d. The individual has met the criteria for
substance abuse disorder in the past 3 mo

e. IQ <80
f. The symptoms are attributable to the direct

physiologic effects of a drug of abuse or to
a general medical or neurologic condition
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Spontaneous Mood Shifts

The adolescent experiences sudden
mood shifts between euthymic, giddy,
depressed, or angry, with no evident
circumstantial trigger. The giddy, de-
pressed, or angry mood state should
significantly interfere with functioning,
such as making concentration in
school or appropriate behavior with
friends much more difficult. A mood
shift may happen multiple times per
day. Questions include, “Do you find
yourself suddenly angry or extremely
happy for no apparent reason?” If so,
ask about frequency and duration of
the moods.

Running Away, Sneaking Out at Night,
Spending Money, Hypersexuality

These activities may be categorized as
“excessive involvement in pleasurable
activities that have a high potential for
painful consequences” (Table 1).7 Run-
ning away also may be an example of
an impulsive activity related to severe
irritability. Questions include, “Have
you ever run away or snuck out of the
house at night?” “Do you have times
when you spend a lot of money or
when you feel that you cannot control
your sexual urges?”

Grandiosity

Grandiosity is a grossly inflated belief
in oneself having special talents or
abilities, such as never being in danger
regardless of the activity or being the
best at a certain sport, or endless talk
about a real talent. This must be
a change from baseline and does not
include a consistent picture of boast-
fulness or failure to appreciate con-
sequences. Questions include, “Do you
have times when you feel that nothing
can happen to you?” “Do you have
times when you greatly overestimate
your talents or abilities?”

Agitation or Mania With
Antidepressant

Adverse effects for a patient under the
influence of antidepressant medica-
tion may be edginess, agitation, or less
commonly, frank mania. By definition,
a cluster of manic symptoms resulting
from a medication or substance is not
mania. It is, however, a risk factor for
mania either continuing once the
medication is withdrawn or mania at
another time. Questions include, “Have
you ever taken medication for de-
pression?” If so, “Did you have any
side effects?” “Did you ever become

very edgy or much more happy or
angry than is typical for you?”

Any or all of these symptoms may be
present currently, recently, or in the
more distant past.

TREATMENT

Psychotherapy

Psychotherapeutic interventions are
an important component of an overall
treatment plan.1 Interventions should
be targeted to the following areas.

Psychoeducation

Information is provided to patient and
family on the illness, treatment options,
impact on functioning, and heritability.
Relapse prevention typically is an im-
portant issue. Education is provided
regarding importance of treatment
adherence, avoidance of precipitating
factors, and early recognition of
symptoms. The illness may result in
a dramatic tendency to blame others
and minimize one’s own symptoms and
limitations, making engagement in the
treatment plan difficult. For some
individuals and families, education re-
garding relapse prevention is the key
intervention.

Individual Psychotherapy

Cognitive-behavioral psychotherapy and
interpersonal therapy support emo-
tional and cognitive development, cop-
ing, and symptom monitoring.

Social and Family Functioning

Interventions aimed at communication
and problem solving are needed to
address disruptions in family and so-
cial relationships.

Academic and Occupational
Functioning

Educational planning, specialized ed-
ucational programs, and occupational
training and support may be needed to
address disruption of functioning in

TABLE 7 Examples of Interview Questions

Symptom Question examples

Rage outbursts “Do you lose your temper?” If so, ask about
frequency, duration, what happens, what the
triggers are.

Episodes of requiring little sleep “Do you ever have nights when you have lots of
energy, do not need to sleep much, and do lots of
things?” If so, “Are you tired the next day?”

Spontaneous mood shifts “Do you find yourself suddenly angry or extremely
happy for no apparent reason?” If so, ask about
frequency and duration of the moods.

Running away, sneaking out at night, spending
money, hypersexuality

“Have you even run away or snuck out of the house
at night?” “Do you have time when you spend a lot
of money or when you feel that you cannot
control your sexual urges?”

Grandiosity “Do you have times when you feel that nothing can
happen to you?” “Do you have times when you
greatly overestimate your talents or abilities?”

Agitation or mania with antidepressant “Have you ever taken medication for depression?” If
so, “Did you have any side effects?” “Did you ever
become very edgy or much more happy or angry
than is typical for you?”
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school or work from ongoing or in-
termittent symptoms.

Treatment of Comorbidities

Psychosocial interventions should be
aimed at treatment of pre- or coex-
isting substance abuse disorders, be-
havioral disorders, anxiety disorders,
learning problems, and confounding
social issues.

Inpatient Psychiatric
Hospitalization

Inpatient care typically is aimed at
preventing imminent harm to self and
others as well as allowing for treat-
ment that could not be accomplished
in a less restrictive setting.19 A com-
mon reason for admission is suicid-
ality, including suicidal ideation or
a recent attempt. To be at high risk of
suicide, the patient need not be
thinking of suicide at the time of
admission. Mood and behavior may
have considerable day-to-day or even
minute-to-minute variation; therefore,
judgment as to safety should be based
on recent thoughts, moods, and
behaviors rather than just the current
ones and on near-future projection
on the basis of possible and sudden
occurrence of common adolescent
stressors. For example, in an adoles-
cent with recent suicidal behavior and
a history of grossly overreacting to
negative circumstances, a romantic
breakup could be lethal.

Other common reasons for psychiatric
hospitalization for harm prevention
are recent episodes of severe rage,
agitation, or aggression attributable to
mood symptoms or manic symptoms
accompanied by severe impulsivity in
areas that could inadvertently result in
self-harm, such as running away or
sexual activity with multiple partners.
Patients with florid mania or acute
psychosis typically require hospitali-
zation even in the absence of overtly
dangerous behaviors or ideation be-

cause of the high unpredictability of
the behavior of afflicted individuals as
well as difficulty with treatment ad-
herence at a time when vigorous
treatment is indicated.

Partial hospitalization20 or hospital
day treatment is used as a less re-
strictive, step-down treatment from
inpatient care or as step-up treatment
from mental health office services.
Partial hospitalization does not afford
the 24-hour monitoring and harm
prevention provided with inpatient
services but is less disruptive to the
patient’s life, less expensive, and gives
the patient and family more re-
sponsibility for the patient’s care
while still providing intensive psycho-
therapeutic and medical management.

Residential treatment21 is longer-term,
24-hour-a-day care in a less intensive,
typically nonhospital setting, and may
be a month to a year or more in du-
ration. Residential care is designed
for patients who cannot be safely
managed otherwise despite adequate
treatment or who have symptoms
that require long-term behavioral in-
tervention to effect improvement.

Psychopharmacology

Medication management is an impor-
tant component of treatment of youth
with bipolar disorder and is the
primary treatment in cases of well-
defined mania.1,5 The primary medi-
cations used to treat patients with
bipolar disorder are mood stabilizers,
such as lithium; certain anticonvul-
sant medications, including divalproex,
lamotrigine, carbamazepine, oxcarba-
zepine, gabapentin, and topiramate;
and atypical antipsychotics, including
aripiprazole, olanzapine, quetiapine,
risperidone, ziprasidone, paliperidone,
clozapine, asenapine, and iloperidone.
Adjunctive medications include anti-
depressant medications and “typical”
antipsychotics, as well as medications
for ADHD, anxiety, and insomnia; more

information is available from the
American Academy of Child and Ado-
lescent practice parameters.1,22–25

The American Academy of Child and
Adolescent Psychiatry1 recommends
basing the medication choice on the
following: evidence of efficacy, phase
of illness, type of presentation (eg,
with psychotic symptoms), safety and
adverse effect profile, history of
medication response, and patient or
family preference. Medication combi-
nations are common, with some
patients on 5 or more drugs. See
Kowatch et al5 for a suggested pre-
scribing algorithm.

Efficacy Studies

Currently, lithium, aripiprazole, risper-
idone, olanzapine, and quetiapine are
approved by the US Food and Drug Ad-
ministration (FDA) for use in adolescents
with bipolar disorder (Table 8).26 In ad-
dition, divalproex, lamotrigine, carba-
mazepine, oxcarbazepine, gabapentin,
and topiramate have nonmental health
pediatric indications, and divalproex,
lamotrigine, ziprasidone, and asena-
pine have indications for treatment of
adults with bipolar disorder. Pub-
lished studies have had mixed results
(Tables 9, 10, and 11). Not all studies
are available, because pharmaceutical
companies are not required to publish
their studies even when submitted
to the FDA as part of an application
for an indication. Lithium, aripipra-
zole, and olanzapine showed efficacy
in published, double-blind, placebo-
controlled studies, with open-label,
chart review, and comparison studies
giving support for use of divalproex,
lamotrigine, clozapine, risperidone,
quetiapine, and carbamazepine. Nota-
bly, divalproex and oxcarbazepine each
failed to show efficacy in a double-blind,
placebo-controlled study, but given the
heterogeneity of this disorder, 1 nega-
tive study is not conclusive. Divalproex,
lamotrigine, lithium, aripiprazole,
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quetiapine, risperidone, and top-
iramate have shown efficacy in med-
ication combination studies. Kowatch
et al27 found a medication combina-
tion response rate of 80% among
patients who did not respond to
monotherapy with a mood stabilizer.

Adverse Effects

Mood stabilizer (Table 12)5 and atypi-
cal antipsychotic (Table 13)28,29 medi-
cations have a variety of adverse
effects, interactions, and safety con-
cerns. Pediatricians probably need
to be most aware of weight gain
and metabolic effects common with
the atypical antipsychotics, although
weight gain is also commonly associ-
ated with valproate and, to a lesser
extent, lithium. Prescription of atypi-
cal antipsychotics in youth for bipolar
disorder as well as for psychosis,
disruptive behavior disorders, and
other mood disorders has increased
drastically in recent years.30 Children
and adolescents may be more vul-
nerable than adults to weight gain
from these medications and, thus,
likely to be at higher risk of glucose
and lipid abnormalities.31 Weight man-
agement potentially can be addressed
with suggestions of diet and exercise
as well as changing the dose and/or
type of medication. Use of metformin
may be of some help.32,33 Stable
patients should be seen by their pe-
diatrician every 4 to 6 months, with
more frequent visits when there are
active adverse effects, interactions, or
safety issues.

The American Diabetes Association34

published a protocol for use in mon-
itoring for weight gain and metabolic
changes in adults treated with atypi-
cal antipsychotics, including obtaining
personal and family history of related
disorders, determining weight and
height, determining waist circum-
ference, taking blood pressure, and
measuring fasting plasma glucose
and fasting lipid profile. Weight shouldTA
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be reassessed monthly for 3 months
and then quarterly. Lipids and fasting
plasma glucose may be measured af-
ter 3 months and then every 6
months. There is no a protocol cur-
rently for children and adolescents.28

When medications are prescribed by
a physician other than the pediatri-
cian, the decision of which physician
monitors the patient’s weight and
metabolic consequences of the medi-
cation may be a matter of practicality.
Certain measurements, such as vital
signs, height, weight, and waist size,
are easily and routinely obtained in
a pediatrician’s office but much more
difficult to obtain in a psychiatrist’s
office, because it typically is not set up
with the proper equipment and usu-
ally does not have a nurse on staff. In
addition, at times, the patients may
perceive these measurements to be
physically intrusive when obtained
by the psychiatrist. The pediatrician
should collaborate with the pre-
scribing physician in monitoring for
and managing these medication ad-
verse effects.

Other Medication Caution

A number of medications should be
used with care because they may in-
crease mood cycling (Table 14).18 In
particular, antidepressant medications
are commonly prescribed, because bi-
polar disorder usually includes de-
pression, and depression is the most
common reason for the initial referral
for treatment. Antidepressant in-
duction of mania may be less frequent
than once thought,35 but common
practice is to start with a mood sta-
bilizer or atypical antipsychotic (or
combination) and add an antidepres-
sant to the mix only if there is in-
sufficient response.

Few studies have addressed the
use of mood stabilizers and atypical
antipsychotics with pediatric bipolar
depression. Lithium and lamotrigineTA
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have shown efficacy in open-label trials
(Table 9) and quetiapine was not sig-
nificantly better than placebo (Table 10).

Medication Combinations

Adolescents with bipolar disorder may
have a range of symptoms within the
disorder, including symptoms of mania
or hypomania, depression, and psy-
chosis, and commonly have comorbid-
ities with a variety of other psychiatric
disorders, including ADHD, generalized
anxiety disorder, obsessive-compulsive
disorder (OCD), posttraumatic stress
disorder, and others.5 These comor-
bidities can lead to a complexity of
symptoms and often difficult choices
for medication management. As a re-
sult, use of multiple medications is
common in treating adolescents with
bipolar disorder, who often are pre-
scribed 2 to 5, or more, simultaneous
medications. Even in a research setting
using algorithms designed to limit the
number of medications, only 28% of
patients were able to remain on mon-
otherapy for >6 months.36

Reasons for combining medications
include the following:

� Partial response. A group of symp-
toms, such as expansive mood,
grandiosity, and pleasure-seeking
behaviors, may have improved
with a particular medication (with
adequate dose and time), but
symptoms continue sufficiently to
cause distress and/or impairment
of functioning. A second (or some-
times third) medication is then
added as an “augmentation agent”
to improve response. Another type
of partial response is when some
symptoms improve and others do
not (eg, symptoms of mania im-
prove but the patient still suffers
from intermittent or persistent de-
pression).

� Target specific symptom. There may
be a particular troublesome and/or
easily treated symptom, such asTA
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insomnia, that is treated with
a medication just for that symptom.

� Cross-taper. When a medication is
thought to be working poorly or
not at all, a decision may be to
replace it with another medication.
The cleanest way to do so is to
taper down the dose of the first
medication, wait for a period of
time for medication “wash out,”
and then start the second medica-
tion at a low dose with subsequent

appropriate increases. This ap-

proach may be problematic at
times if, in retrospect, the first
medication is discovered to have
been more effective than previ-
ously thought, but regardless, the
patient goes longer without an
effective medication. The likelihood
of a relapse is higher, and de-
pending on the patient’s history,
relapse may be debilitating or
life-threatening or may interfere
with a planned transition, such as
starting school or leaving the hos-

pital. The way to decrease the like-

lihood of relapse and treat current
symptoms more quickly is to

“cross-taper,” for example, starting
the second medication with the
full dose of the first medication,

and then, if the second medication
is tolerated and appears to be

adding incremental benefit, the
second medication gradually is in-

creased while the first medication
is decreased.

� Treat comorbid disorders. Addi-
tional medications may be used
to treat symptoms of comorbid dis-
orders, such as inattentiveness
with ADHD or worrying with an
anxiety disorder.

PRESCRIBING GUIDELINES

The process of medicating is stepwise,
with few patients having a full, lasting
response to all symptoms with the first
dose of the first medication. Each step
is the opportunity for the physician to
make a change (add or stop a medi-
cation or change a dose) or continue
the current regimen as is (eg, the
patient is stable or improving or needs
a longer amount of time for a medi-
cation to work or for an adverse effect
to resolve). Each patient becomes an
individual study, with the result
sometimes being good efficacy with
odd-appearing or counterintuitive
medication combinations. A number of
issues may guide the decision at each
step:

� One Change at a Time. With mul-
tiple medications, knowing which
medication is causing positive
effects or adverse effects may be
difficult. Making 1 change at a time
and then observing the effect can
help deal with this problem, al-
though this guideline may be dis-
continued at times for the sake of
urgency or when there is little
expected overlap in effects and

TABLE 12 Adverse Effects and Possible Monitoring of Mood Stabilizers

Medication Summary of adverse effects Suggested monitoring

Lithium Reduced renal function, hypothyroidism,
nausea, diarrhea, abdominal distress,
sedation, tremor, polyuria, wt gain,
acne, cardiac conduction problems,
hypoparathyroidism

Baseline: serum electrolytes, creatinine,
BUN, calcium, CBC count, TFTs, EKG,
pregnancy test (sexually active
female patients)

Wt gain may be additive when combined
with an atypical antipsychotic28

Ongoing: lithium level, renal function,
thyroid function, calcium

Toxic levels may produce confusion,
ataxia, dysarthria, seizures, coma,
death

Divalproex Polycystic ovaries, nausea, increased
appetite, wt gain, sedation,
thrombocytopenia, hair loss, tremor,
vomiting, rare pancreatitis or liver
failure

Baseline: height and wt, pregnancy
test (sexually active female patients),
liver function tests, CBC

Wt gain may be additive when combined
with an atypical antipsychotic28

Every 6 mo: divalproex level, liver
function tests, CBC

Carbamazepine Multiple medication interactions
(decrease or increase the other
medication levels including oral
contraceptive failure), sedation, ataxia,
dizziness, blurred vision, nausea,
vomiting, aplastic anemia,
hyponatremia, Stevens-Johnson

Baseline: CBC
Every 6 mo: carbamazepine level, CBC

Lamotrigine Severe cutaneous reactions (risk 3 times
greater <16), dizziness, tremor,
sedation, asthenia, headache,
interactions with oral contraceptives;
case reports of leucopenia,
agranulocytosis, hepatic failure,
multiorgan failure

Baseline: CBC and liver function tests

Oxcarbazepine Hyponatremia, oral contraceptive failure,
cutaneous reactions, cognitive
symptoms, sedation, coordination
difficulties, nausea, vomiting, asthenia,
headache, dizziness26

Baseline and periodic: serum sodium

Gabapentin Mostly benign; most common are
sedation, dizziness, tremor, headache,
ataxia, fatigue, wt gain

None

Topiramate Oral contraceptive failure, sedation,
fatigue, impaired concentration,
psychomotor slowing, word-finding
difficulties, nephrolithiasis

Baseline and periodic: serum
bicarbonate

BUN, blood urea nitrogen; CBC, complete blood cell (count); EKG, electrocardiogram; TFT, thyroid function test.
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adverse effects of medications in
a particular combination.

� Important Cluster of Symptoms.
When a group of symptoms is
causing severe impairment and
distress, such as full-fledged ma-

nia or acute psychosis, it must be
addressed first.

� Treat the Most Troublesome
Symptoms First. A more common
situation is that there is no group
of symptoms that is overwhelming.
In that case, first treat the group of
symptoms that is causing the most
distress or impairment. For exam-
ple, moderate depression is trea-
ted before mild to moderate
inattentiveness.

� Opportunity to Reduce the Num-
ber of Medications That Eventu-
ally Will Be Needed. A medication
may be used that may not be the

best for any particular group of
symptoms but has the potential
to treat ≥2 groups of symptoms.

� Manage an Adverse Effect.
Depending on the urgency of the
need for clinical effect and the trou-
blesomeness of the adverse effect,
an adverse effect may temporarily
halt the search for an effective reg-
imen until it can be resolved or re-
duced to an acceptable level.

� Treat a “Lynchpin” Symptom. At
times, a symptom seems to be the
basis for other symptoms, for ex-
ample, an anxious and inattentive
adolescent who goes into a rage

TABLE 13 Adverse Effects and Possible Monitoring of Atypical Antipsychotics

Adverse effect Time course Suggested monitoring Medications most likely to cause

Anticholinergic Early Clozapine, olanzapine
Acute parkinsonism Early During titration, at 3 mo and

annually
Paliperidone, risperidone

Akathisia Early/intermediate During titration, at 3 mo and
annually

Aripiprazole

Cardiovascular events Not known EKG at baseline if taking
ziprasidone or clozapine and
during titration if taking
ziprasidone

Diabetes Late Fasting blood glucose at 3 mo and
then every 6 mo

Clozapine, olanzapine (but problem
for all)

Increased lipids Early? Lipids at 3 mo and then every 6 mo Clozapine, olanzapine (but problem
for all)

Neutropenia Most likely within first 6 mo Clozapine registry recommended
CBC monitoring

Clozapine

Orthostasis Early Orthostatic blood pressure and
pulse if symptomatic; blood
pressure and pulse at 3 mo and
annually

Clozapine, olanzapine, quetiapine

Increased prolactin and sexual
dysfunction

Early Sexual history during titration and
then every 3 mo; prolactin level
only if symptomatic

Paliperidone, risperidone,
olanzapine

Decreased prolactin Early Prolactin level only if symptomatic Aripiprazole
Increased QTc interval Not known EKG at baseline if taking

ziprasidone or clozapine and
during titration if taking
ziprasidone

Ziprasidone

Sedation Early Each visit Clozapine, olanzapine, quetiapine
(but problem for all)

Seizures During titration Clozapine
Tardive dyskinesia Late At 3 mo and annually (abnormal

involuntary movement scale)
Lower risk compared with first
generation antipsychotics

Withdrawal dyskinesia Early during fast switch During titration Aripiprazole, paliperidone
Wt gain First 3–6 mo Height, wt, BMI percentile, BMI z

score each visit
All, but clozapine and olanzapine
highest and aripiprazole and
ziprasidone least

Other laboratories Electrolytes, CBC, renal function
test annually, and liver function
tests at 3 mo and annually

TABLE 14 Medications That May Increase
Mood Cycling in Children and
Adolescents

Antidepressants
Tricyclic antidepressants
Selective serotonin reuptake inhibitors
Serotonin-norepinephrine reuptake inhibitors

Aminophylline
Oral or intravenous corticosteroids
Sympathomimetic amines (eg, pseudoephedrine)
Antibiotics (eg, clarithromycin, erythromycin, and
amoxicillin)
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attempting to complete homework.
As an alternative to using a medi-
cation that works to reduce rage,
using a medication to reduce anx-
iety or to increase attentiveness
may be at least as effective (of
course, the prescriber may choose
to do both to potentially increase
the effect).

� Preference for a Medication
That Works Quickly. At times,
a medication is chosen over an-
other one for a particular effect
because it works quickly. The
thinking is that if it then does not
work, less time is lost in pursuing
the other medication, thus increas-
ing the chance of finding an effec-
tive medication in a given period of
time.

An example that illustrates the use of
several of these guidelines is a patient
with insomnia in the context of de-
pression. Choices for the first medi-
cation(s) include (1) a mood agent
to treat the depression (the more
impairing symptom) while waiting for
the insomnia to resolve as the de-
pression improves, (2) a hypnotic to
treat the insomnia because the re-
sponse is likely to be quick and the
patient’s mood may improve once he
or she no longer is sleep deprived,
(3) combination of a hypnotic with an
optimal mood agent for this patient,
or (4) a sedating mood agent that
may treat both the depression and
the insomnia. For a particular pa-
tient, these may all be reasonable
options, or there may be other fac-
tors, such as treatment history, that
favor one option over others.

CONCURRENT MEDICAL
CONDITIONS

Scheffer and Linden37 divided medical
conditions concurrent with pediatric
bipolar disorder into 4 types: (1)
conditions related to bipolar disorder

or its treatment, (2) conditions that
mimic mania, (3) conditions that oc-
cur more commonly in patients with
bipolar disorder that appear un-
related to its treatment, and (4) con-
ditions related to risk behaviors
associated with bipolar disorder. The
authors noted that little has been
published specifically with regard to
pediatric bipolar disorder and con-
current medical conditions, but a num-
ber of reports that focused on adults
included pediatric subjects.

Tables 12 and 13 summarize medical
adverse effects from medications
commonly used to treat bipolar dis-
order. Pediatricians should familiarize
themselves with these and monitor
for them. Lithium treatment can result
in hypothyroidism and, regardless of
the cause, hypothyroidism can make
bipolar disorder more difficult to
treat.37 Elevated prolactin levels, typi-
cally from certain atypical antipsy-
chotics, are associated with low bone
mass for chronologic age, sexual
dysfunction, menstrual irregularities,
gynecomastia, galactorrhea, and ret-
rograde ejaculation. Cardiovascular
disease38 and type 2 diabetes melli-
tus39 may be associated with the ill-
ness itself. Conditions that may mimic
mania are listed in Table 15.5,37 Un-
related conditions more common in
patients with bipolar disorder37 in-
clude migraine headaches, epilepsy,
and at least in 1 large family, auto-
somal dominant medullary cystic kid-
ney disease. Conditions associated
with bipolar risk behaviors37 include
complications of substance use and
abuse, sexually transmitted diseases,
and traumatic brain injury.

CASE VIGNETTES

The following fictitious cases are
conglomerates based on the authors’
clinical experience and are designed
to illustrate common diagnostic and
treatment issues.

Case 1

Mary is a 16-year-old girl who presents
for admission to psychiatry inpatient
after sudden onset 1 week previously of
euphoric and giddy mood, talking rap-
idly and jumping from topic to topic,
and little sleep with almost none over
the past 3 days. She has spent most of
her time since then at her health club
trying to “pick up” male patrons, a be-
havior very out of character for her.
Before age 14, she was high achieving
and well adjusted, earning mostly A’s in
school, socially active, and described
by her parents as a “model daughter.”
At age 14, she broke up with a boy-
friend and became severely depressed,
responding after 2 months to a combi-
nation of sertraline and psychotherapy.
She discontinued both treatments 4
months later because she had been
doing well. She continued to do well
until 1 year ago, when she developed
an episode similar to the current one,
but her behavior was controlled, and
she was managed outside the hospital,
responding after 2 weeks to a combi-
nation of lithium and psychotherapy.
She had difficulty with moodiness and
functioning in school for the next 6
months and again stopped the treat-
ments. She then continued about the
same until this current episode.

Mary is diagnosed with bipolar I dis-
order, current episode manic, severe,
and without psychotic features. She
has the narrow phenotype. She is
restarted on lithium and also is started
on quetiapine for sleeping, calming,
and additional mood stabilization.
Lithium is chosen because of her past
response to this medication. Her psy-
chiatrist decides to combine this with
quetiapine immediately, despite treat-
ment algorithms suggesting starting
with monotherapy,5,18 for 2 reasons: (1)
previous treatment with lithium yielded
a good acute response but only a par-
tial response long-term, even before
she stopped the medication and (2)
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lithium can easily take 1 week or more
to be effective, and Mary needs some-
thing with more immediate effect for
calming and sleeping.

Mary is in a relatively consistent (ab-
normal) mood state. The primary
treatment goals are, therefore, to help
her out of this state, return her to
a euthymic mood, and prevent the next
mood episode. If her current mood
state were depression instead of ma-
nia, mood-stabilizing medication would
still be the first choice, but often, an-
tidepressant medication is cautiously
added should the depression prove
resistant to the mood stabilizing
medication alone. The caution is re-
lated to the possibility that the anti-
depressant could make it easier for
her to go into a manic episode, even
when combined with the mood-
stabilizing medication. In addition,
during the time she is in a manic state,
an antidepressant is generally not
recommended.

Case 2

Charles is a 15-year-old boy who
presents to the psychiatrist’s office
for his first mental health visit with
the complaint of increasing, severe
depression over the past month. He
feels that the depression started 3
years ago when his parents divorced
and he moved with his mother and
siblings to a new city and new school.

Additional questions reveal that de-
pression probably existed on and off for
quite some time before the divorce.
Furthermore, the depression is not
continuous. Even over the past week, he
reports having 1 or 2 days at a time of
feeling great and “energized,” spending
most of the night playing an online
game with little fatigue the next day,
talking more, having racing thoughts,
and having a more difficult time focus-
ing on school work. He has other times,
up to 2 days at a time, of being easily
angered, punching a wall at times, ru-
minating about slights from peers and
parents, and generally feeling “edgy.”

Charles is diagnosed with bipolar
disorder not otherwise specified and
the intermediate phenotype. He does
not meet duration criteria for mania (7
days) or hypomania (4 days). Key
features are the spontaneous and
frequent changes of mood symptoms,
unrelated or only very loosely related
to environmental circumstances, and
the lack of distinct, continuous manic
or hypomanic states for even 4 days.

Medication management for Charles is
similar to that for Mary in case 1; the
primary initial objective is mood sta-
bilization with ≥1 mood stabilizers
and/or atypical antipsychotics. A dif-
ference is that Charles’s mood symp-
toms are not stable. He only has to
wait a few days or less to switch to
a different group of symptoms. Despite
depression being the primary concern,
antidepressants may make his condi-
tion worse by increasing the frequency
or intensity of mood changes or
undermining the effects of the mood-
stabilizing medication. Even for treat-
ing the depression symptoms, the
preference is typically to find more
effective mood stabilizing medication
rather than add an antidepressant.
Exceptions are common, however, with
the treatment of bipolar illness.

Cases 1 and 2 illustrate the findings of
a recent study showing that in 90% of

cases the first mood episode in pedi-
atric bipolar disorder is depression.40

Case 3

Dan is a 17-year-old boy who presents
for psychiatric inpatient admission af-
ter damaging his father’s car with
a crow bar and threatening to kill his
parents and then himself after parents
took away his cell phone. The patient
reports having had difficulty with
temper outbursts for years. This is the
worst such episode, but the patient
commonly yells or leaves the house
when upset and tends to overreact to
his parents’ attempts to set limits. Both
patient and parents report that he
does “fine” most of the time and just
overreacts to frustration. He was di-
agnosed with ADHD in the third grade
and has been on and off treatment for
that (currently off). He has had mild to
moderate depression at times but not
recently. On interview, the patient
reports that the incident with the car
was “not a big deal” and says that he
currently feels “fine,” although he
appears quite edgy and becomes
frustrated with the interviewer for
“asking too many questions.”

The patient is diagnosed with mood
disorder not otherwise specified and
meets criteria for bipolar spectrum
broad phenotype or severe mood
dysregulation. He shows no evidence
for mood cycling, except for the history
of depression, but his mood changes
quickly with minor provocation, and he
is highly sensitive to frustrating cir-
cumstances.

Common practice is to treat the rage
symptoms and edginess with mood
stabilizers and/or atypical antipsy-
chotics. Treatment of rage and edginess
in this population has been poorly
studied, but risperidone and aripipra-
zole are approved by the FDA for the
treatment of irritability associated with
autism (Table 8). With some patients,
these symptoms may respond to ≥1

TABLE 15 Medical Conditions That May
Mimic Mania

Hyperthyroidism
Closed or open head injury
Temporal lobe epilepsy
Multiple sclerosis
Systemic lupus erythematosus
Fetal alcohol spectrum disorder/alcohol-related
neurodevelopmental disorder

Wilson disease
HIV
Lyme disease
Dementia
Fibromyalgia
Niemann-Pick disease
Familial leukoencephalopathy
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medications for depression, anxiety, or
ADHD.

Case 4

Claire is a 13-year-old girl who presents
to the psychiatrist’s office because of
daily episodes of rage, which have been
present for years but increasing over
the past year. She has the rage only at
home and does well academically and
socially. She denies any history of sig-
nificant depression, although she does
report a strong tendency to worry and
has had this for most of her life. With
further questioning, she reports multi-
ple different ritualistic behaviors, such
as needing to touch the doorframe in
a certain way before going through it
and needing to do household tasks in
groups of 3. She becomes enraged
when parents inadvertently interfere
with her ability to complete a behavior.

Claire is diagnosed with OCD as well
as generalized anxiety disorder. She
does not have a mood disorder
despite the rage outbursts. The rage
would probably diminish with a mood
stabilizer or atypical antipsychotic, but
a better treatment is medication and
psychotherapy for OCD and anxiety.

Case 5

George is a 14-year-old boy who pres-
ents to the pediatrician having recently
moved from another state. According to
his mother, he has been doing fairly
well for the past 6 months and has been
diagnosed with bipolar disorder and
ADHD. He is currently taking lithium,
methylphenidate, quetiapine, aripipra-
zole, sertraline, and clonazepam. He
last saw his previous psychiatrist
2 months ago, and the mother requests
a refill for his medications, because he
does not have a psychiatrist currently.
George’s mother said that he has been
in general good health but gained 40
pounds over the past year. George’s
mother attributes this to the medica-
tion. In addition to her routine for a new

patient visit, the pediatrician does the
following:

� Asks more questions to confirm
clinical stability, such as potential
adverse effects of the medications
and clinical course, including de-
pression, suicidality, and behav-
ioral problems.

� Asks about medication dosing ad-
herence.

� Contacts the previous psychiatrist
to confirm medications and doses,
obtain history, and obtain the psy-
chiatrist’s opinion on recent stability.

� Orders laboratory studies, including
lithium concentration 12 hours after
last dose, electrolytes, thyroid stud-
ies, calcium, lipids, and glucose (a
fasting glucose may be ordered later
if the random one is abnormal).

� Performs physical examination,
including vital signs, height, and
weight, and calculates BMI per-
centile.

� Refers George to a local child and
adolescent psychiatrist for ongoing
mental health care and arranges to
partner with the out-of-state psychi-
atrist for care in the meantime.

� Renews the current medications
unless there is a compelling rea-
son otherwise. Given 6 months of
stability, a slow medication taper
may be safe, but this should be
conducted under psychiatric su-
pervision. Not renewing the medi-
cations is dangerous, because it
may precipitate a major relapse
as well as withdrawal symptoms.

� Refers George to a dietitian, rec-
ommends an exercise program,
and plans to work with the psychi-
atrist on adjusting medications to
reduce weight.

If it were determined that George may
not be stable in some respect, resources
include phone consultations with the
out-of-state psychiatrist (and the out-of-

state therapist, if there was one), urgent
referral to a local child and adolescent
psychiatrist, urgent referral to a local
psychologist or other therapist for
psychotherapy, and evaluation at a local
hospital emergency department.

SUMMARY

Pediatricians have a collaborative role
in diagnosis and management of
adolescents with bipolar disorder,
a common and often debilitating ill-
ness. Interviewing for current or past
mania or hypomania, the defining
feature of bipolar disorder, may be
challenging but may be simplified by
asking about red flag symptoms that,
when present in the history, signal
reasonable suspicion of bipolar dis-
order. In suspected or previously di-
agnosed cases of bipolar disorder,
patients with current or recent
symptoms or impairments should be
referred for treatment. Pediatricians
can actively monitor for and manage
medication adverse effects, particu-
larly weight gain, hyperlipidemia, and
diabetes mellitus.

ADVICE FOR PEDIATRICIANS

1. Have some familiarity with diag-
nostic criteria and different types
of bipolar disorder.

2. Maintain communication with child
and adolescent psychiatrists and
other mental health professionals.

3. Maintain familiarity with adverse
effects and suggested monitoring
protocols for mood-stabilizing and
atypical antipsychotic medications.

4. Assist in monitoring for and man-
aging medication adverse effects,
particularly weight gain, hyperlip-
idemia, and diabetes mellitus.

5. Carefully and thoroughly document
all recommendations, including
referrals, medications prescribed,
and instructions for observing
and reporting adverse reactions.
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POLICY STATEMENT

The Crucial Role of Recess in School

abstract
Recess is at the heart of a vigorous debate over the role of schools in
promoting the optimal development of the whole child. A growing trend
toward reallocating time in school to accentuate the more academic
subjects has put this important facet of a child’s school day at risk.
Recess serves as a necessary break from the rigors of concentrated,
academic challenges in the classroom. But equally important is the
fact that safe and well-supervised recess offers cognitive, social,
emotional, and physical benefits that may not be fully appreciated
when a decision is made to diminish it. Recess is unique from, and
a complement to, physical education—not a substitute for it. The
American Academy of Pediatrics believes that recess is a crucial
and necessary component of a child’s development and, as such, it
should not be withheld for punitive or academic reasons. Pediatrics
2013;131:183–188

THE BENEFITS OF RECESS FOR THE WHOLE CHILD

The Centers for Disease Control and Prevention defines recess as
“regularly scheduled periods within the elementary school day for
unstructured physical activity and play.”1 The literature examining the
global benefits of recess for a child’s cognitive, emotional, physical, and
social well-being has recently been reviewed.2 Yet, recent surveys and
studies have indicated a trend toward reducing recess to accommo-
date additional time for academic subjects in addition to its withdrawal
for punitive or behavioral reasons.3–6 Furthermore, the period allotted
to recess decreases as the child ages and is less abundant among
children of lower socioeconomic status and in the urban setting.4,7

Just as physical education and physical fitness have well-recognized
benefits for personal and academic performance, recess offers its
own, unique benefits. Recess represents an essential, planned respite
from rigorous cognitive tasks. It affords a time to rest, play, imagine,
think, move, and socialize.8–11 After recess, for children or after
a corresponding break time for adolescents, students are more at-
tentive and better able to perform cognitively.12–16 In addition, recess
helps young children to develop social skills that are otherwise not
acquired in the more structured classroom environment.8,11,17

COGNITIVE/ACADEMIC BENEFITS

Children develop intellectual constructs and cognitive understanding
through interactive, manipulative experiences. This type of exploratory
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experience is a feature of play in an
unstructured social environment.8,18

Optimal cognitive processing in a child
necessitates a period of interrup-
tion after a period of concentrated
instruction.19,20 The benefits of these
interruptions are best served by un-
structured breaks rather than by
merely shifting from 1 cognitive task
to another to diminish stresses and
distractions that interfere with cogni-
tive processing.9,11,15,20 Several studies
demonstrated that recess, whether
performed indoors or outdoors, made
children more attentive and more
productive in the classroom.11–13,16,19,21

This finding was true even though, in
many cases, the students spent much
of their recess time socializing. In fact,
a student’s ability to refocus cogni-
tively was shown to be stimulated
more by the break from the class-
room than by the mode of activity that
occurred during that break; any type
of activity at recess benefited cog-
nitive performance afterward.14 Al-
though specified time afforded for
recess diminishes with age, the bene-
fits of periodic breaks in the academic
day to optimize cognitive processing
applies equally to adolescents and to
younger children.

SOCIAL AND EMOTIONAL BENEFITS

Recess promotes social and emotional
learning and development for chil-
dren by offering them a time to engage
in peer interactions in which they
practice and role play essential social
skills.8,17,18,22,23 This type of activity,
under adult supervision, extends teach-
ing in the classroom to augment
the school’s social climate. Through
play at recess, children learn valu-
able communication skills, including
negotiation, cooperation, sharing, and
problem solving as well as coping
skills, such as perseverance and self-
control.8–11,15,17,22 These skills become
fundamental, lifelong personal tools.

Recess offers a child a necessary,
socially structured means for manag-
ing stress. By adapting and adjusting
to the complex school environment,
children augment and extend their
cognitive development in the class-
room.15,17

PHYSICAL BENEFITS

There is a wealth of literature pub-
lished on the need for and benefit of
physical activity and fitness, not only
for a child’s physical well-being but
also for academic and social matu-
ration.5,12,22–33 Although not all chil-
dren play vigorously at recess, it does
provide the opportunity for children
to be active in the mode of their
choosing and to practice movement
and motor skills. Importantly, recess
affords young children free activity
for the sheer joy of it.34 Even minor
movement during recess counter-
balances sedentary time at school
and at home and helps the child
achieve the recommended 60 minutes
of moderate to vigorous activity per
day, a standard strongly supported by
the American Academy of Pediatrics
(AAP) policy, which can help lower
risk of obesity.5,12,30–35

SAFETY AND SUPERVISION

A child’s safety during recess is a
concern for many parents, teachers,
and administrators. Some schools even
have chosen to ban games or activities
deemed unsafe and, in some cases, to
discontinue recess altogether in light
of the many issues connected with child
safety.10,36 Although schools should ban
games and activities that are unsafe,
they should not discontinue recess al-
together just because of concerns
connected with child safety. There are
measures schools can take to address
these concerns and protect children
while still preserving play during re-
cess.5,11,24,28,34,37,38 Compliance with the
Consumer Product Safety Commission’s

Playground Safety Handbook (http://www.
cpsc.gov/CPSCPUB/PUBS/325.pdf) will
help to ensure proper maintenance
of playground equipment that meets
all of the following applicable federal
guidelines:

1. Provision of adequate safe spaces
and facilities.

2. Maintenance of developmentally
appropriate equipment with regu-
lar inspections.

3. Establishment and enforcement of
safety rules.

4. Implementation of recess curricu-
lum in physical education classes
to teach games, rules, and conflict
resolution.

5. Establishment of a school-wide,
clear policy to prevent bullying or
aggressive behavior.

6. Provision of adequate supervision
by qualified adults who can inter-
vene in the event a child’s physical
or emotional safety is in jeopardy.

Some playgrounds in areas with a high
risk of violence may require additional
protective measures to ensure the
safety of children.

THE EMERGING ISSUE OF
STRUCTURED RECESS

Structured recess is a recess based on
structured play, during which games
and physical activities are taught and
led by a trained adult (teachers, school
staff, or volunteers). Proponents for
structured recess note that children
often need help in developing games
and require suggestions and encour-
agement to participate in physical
activities. Recently, policy makers and
funding organizations have called for
more opportunities for daily activity as
a means to address childhood obesity.
These statements have strengthened
the argument to maintain or reinstate
recess as an integral component of the
school day.12,25,30,34 Although this new
dimension to the recess debate has
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increased attention on its role, it also
has created tension. Some have pro-
moted recess time as a solution for
increasing children’s physical activity
and combating obesity. If recess as-
sumes such a role, then, like physical
education, it will need to be planned
and directed to ensure that all children
are participating in moderately vigor-
ous physical activity.4,7,12,31,33,38 Pediatric
health care providers, parents, and
school officials should be cognizant,
however, that in designing a struc-
tured recess, they will sacrifice the
notion of recess as an unstructured
but supervised break that belongs to
the child; that is, a time for the child
to make a personal choice between
sedentary, physical, creative, or social
options.2,8–10,18,22–24,30,34,37,39 However, there
are many cited benefits of structured
recess to consider, including12:

� Older elementary children may
benefit from game instruction
and encouragement for total class
inclusion.

� Children can be coached to de-
velop interpersonal skills for ap-
propriate conflict resolution.

� More children can actively partici-
pate in regular activity, irrespec-
tive of skill level.

� Anecdotally, teachers have reported
improved behavior and attention
in the classroom after vigorous
structured recess.

To be effective, structured recess re-
quires that school personnel (or vol-
unteers) receive adequate training so
that they are able to address and en-
courage the diverse needs of all stu-
dents.12,38 One aspect of supervision
should be to facilitate social relation-
ships among children by encouraging
inclusiveness in games. A problem
arises when the structured activities of
recess are promoted as a replacement
for the child’s physical education re-
quirement. The replacement of physical

education by recess threatens students’
instruction in and acquisition of new
motor skills, exploration of sports and
rules, and a concept of lifelong physi-
cal fitness.24,30,34

There are ways to encourage a physi-
cally active recess without necessarily
adding structured, planned, adult-led
games, such as offering attractive,
safe playground equipment to stimu-
late free play; establishing games/
boundaries painted on the play-
ground; or instructing children in
games, such as four square or hop-
scotch.37,38,40 These types of activities
can range from fully structured (with
the adult directing and requiring
participation) to partly unstructured
(with adults providing supervision
and initial instruction) to fully un-
structured (supervision and social
guidance). In structured, partly struc-
tured, or unstructured environments,
activity levels vary widely on the basis
of school policy, equipment provided,
encouragement, age group, gender,
and race.4,7,30,38,40 Consequently, the
potential benefits of mandatory par-
ticipation of all children in a purely
structured recess must be weighed
against the potential social and emo-
tional trade-off of limiting acquisi-
tion of important developmental skills.
Whichever style is chosen, recess
should be viewed as a supplement to
motor skill acquisition in physical ed-
ucation class.5,23,24,33,34

DURATION AND TIMING OF RECESS

In the United States, the duration and
timing of recess periods vary by age,
grade, school district, and sometimes
by building.4,7 The majority of ele-
mentary schools that offer lunch-time
recess do so after the students eat
lunch.4,37,41–44 Many school wellness
councils have adopted the “Recess
Before Lunch” concept which stems
from studies that examined food
waste by students in relation to the

timing of their recess.42–44 When stu-
dents have recess before lunch, more
time is taken for lunch and less food
is wasted. In addition, teachers and
researchers noted an improvement in
the student behavior at meal time,
which carried into the classroom in
the afternoon. The Centers for Disease
Control and Prevention and the US
Department of Agriculture support
the concept of scheduling recess be-
fore lunch as part of a school’s well-
ness policy.2,45

Peer-reviewed research has examined
the timing and type of activity during
recess and chronicled the many ben-
efits of recess for children, without
establishing an optimal required du-
ration.2,8,12,13,18,19,21 There is consensus
about the need for regularly sched-
uled recess based on national guide-
lines, even though the length of the
recess period has not been firmly
established. In schools, the length spec-
ified for recess ranges widely, from
20 to 60 minutes per day.24,30 In other
countries, such as Japan, primary
school-aged children have a 10- to
15-minute break every hour, and this is
thought to reflect the fact that atten-
tion spans begin to wane after 40 to
50 minutes of intense instruction.46 On
the basis of this premise, to maximize
cognitive benefits, recess should be
scheduled at regular intervals, provid-
ing children sufficient time to regain
their focus before instruction continues.

CONCLUSIONS

School attendance represents a unique
opportunity to address nutrition and
physical fitness. Each day, 55 million
US students attend school, which con-
stitutes nearly one-half of their wake-
ful hours.47 In light of rising rates of
overweight and obesity, schools have
come under increased scrutiny. Within
the school environment, there are
competing calls for stricter standards
and greater academic achievement as
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well as calls for schools to provide
greater opportunities for nonsedentary
daily activity. Even with ample evidence
of a whole-child benefit from recess,
significant external pressures, such as
standardized cognitive testing mandated
by educational reforms, have led some
to view recess as time that would be
better spent on academics.4 Time pre-
viously dedicated to daily activity in
school, such as physical education and
recess, is being reallocated to make way
for additional academic instruction.

Ironically, minimizing or eliminating
recess may be counterproductive to
academic achievement, as a growing
body of evidence suggests that recess
promotes not only physical health and
social development but also cognitive
performance.10,37 Although recess and
physical education both promote ac-
tivity and a healthy lifestyle, it is only
supervised but unstructured recess
that offers children the opportunity
to actually play creatively. In this sense,
then, pediatricians’ support of recess
is an extension of the AAP’s policy
statement supporting free play as a
fundamental component of a child’s
normal growth and development.16 On
the basis of an abundance of scientific
studies, withholding recess for punitive
or academic reasons would seem to
be counterproductive to the intended
outcomes and may have unintended
consequences in relation to a child’s
acquisition of important life skills.

RECOMMENDATIONS

In their role as child health experts,
the pediatricians of the AAP stress the
following perspective to parents,
teachers, school administrators, and
policy makers:

1. Recess is a necessary break in the
day for optimizing a child’s social,
emotional, physical, and cognitive de-
velopment. In essence, recess should
be considered a child’s personal
time, and it should not be withheld
for academic or punitive reasons.

2. Cognitive processing and academic
performance depend on regular
breaks from concentrated class-
room work. This applies equally
to adolescents and to younger chil-
dren. To be effective, the frequency
and duration of breaks should be
sufficient to allow the student to
mentally decompress.

3. Recess is a complement to, but not
a replacement for, physical educa-
tion. Physical education is an aca-
demic discipline. Whereas both
have the potential to promote ac-
tivity and a healthy lifestyle, only
recess (particularly unstructured
recess) provides the creative, so-
cial, and emotional benefits of play.

4. Recess can serve as a counterbal-
ance to sedentary time and con-
tribute to the recommended 60
minutes of moderate to vigorous
activity per day, a standard strongly
supported by AAP policy as a means
to lessen risk of overweight.

5. Whether structured or unstruc-
tured, recess should be safe and
well supervised. Although schools
should ban games and activities
that are unsafe, they should not
discontinue recess altogether just
because of concerns connected
with child safety. Environmental
conditions, well-maintained play-
ground equipment, and well-trained
supervisors are the critical compo-
nents of safe recess.

6. Peer interactions during recess
are a unique complement to the
classroom. The lifelong skills ac-
quired for communication, negotia-
tion, cooperation, sharing, problem
solving, and coping are not only
foundations for healthy develop-
ment but also fundamental mea-
sures of the school experience.
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TECHNICAL REPORT

Dispensing Medications at the Hospital Upon Discharge
From an Emergency Department

abstract
Although most health care services can and should be provided by their
medical home, children will be referred or require visits to the emer-
gency department (ED) for emergent clinical conditions or injuries. Con-
tinuation of medical care after discharge from an ED is dependent on
parents or caregivers’ understanding of and compliance with follow-up
instructions and on adherence to medication recommendations. ED
visits often occur at times when the majority of pharmacies are not
open and caregivers are concerned with getting their ill or injured
child directly home. Approximately one-third of patients fail to obtain
priority medications from a pharmacy after discharge from an ED. The
option of judiciously dispensing ED discharge medications from the ED’s
outpatient pharmacy within the facility is a major convenience that
overcomes this obstacle, improving the likelihood of medication ad-
herence. Emergency care encounters should be routinely followed up
with primary care provider medical homes to ensure complete and
comprehensive care. Pediatrics 2012;129:e562–e566

INTRODUCTION

The purpose of this report is provide information to support judicious
dispensing of medications to improve compliance with discharge
instructions and adherence to medication recommendations after
a visit to the emergency department (ED). Unlike scheduled or sick
visits to the medical home, most ED visits are unplanned and occur
during “off hours.” Families may be limited in their ability to get
prescriptions filled immediately for treatment of these acute con-
ditions. Although the primary site of health care should be in the
medical home, the ED plays an important role as a safety net for
children requiring emergent medical care.1–4 Medical care provided
in EDs often requires the treatment of acute clinical conditions, with
a high priority placed on the timely administration of medications
such as analgesics, antibiotics, bronchodilators, and corticosteroids.
Prompt initiation and maintenance of therapy are important factors
in achieving an optimal therapeutic effect. Relapses or exacerbations
of chronic conditions (eg, epilepsy, diabetes) are often attributable to
medication nonavailability or nonadherence. Because emergency care
is provided around the clock, the lack of available pharmacy services
to dispense outpatient medications can be a significant therapeutic
barrier. Community-based pharmacies that are open 24 hours a day
are valuable community resources in providing these medications
at all hours. However, the nearest 24-hour pharmacy may be quite far
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from the ED, and then the patient or
parent must wait for the medication
to be dispensed. Most patients and
families have already spent a con-
siderable amount of time in the ED
receiving diagnostic tests and treat-
ment, and some families do not have
the resources to easily travel to an off-
site pharmacy. These factors may im-
pede adherence to essential discharge
medications and instructions.

Several studies have demonstrated low
medication adherence rates after ED
visits.5–14 In one of the more recent
studies, one-third of insured pediatric
patients who were prescribed “priority
medications” (defined as new medi-
cations for an acute condition that ex-
cluded over-the-counter medications,
refills, and continuation of therapy that
was previously initiated) did not pick
them up.5 In examining the Medicaid
subgroup separately, half did not pick
up their “priority medications,”5 de-
spite the absence of financial barriers.
The resources spent on emergency
care will not result in optimal out-
comes unless prompt medication ad-
herence is achieved. Knowing that
medication adherence rates are likely
to be low, many emergency physicians
choose to err on the side of caution
and administer more medications (eg,
corticosteroids, long-acting intramus-
cular antibiotics) before discharging
patients from the ED, further increasing
cost and lengthening ED stays, or they
may choose to hospitalize the patient to
avoid the risks associated with non-
adherence, adding additional cost.

Although pharmacy access is not the
only factor determining medication
adherence, it has been demonstrated
to be a significant one.9 Most studies
of medication adherence have been
conducted in adult populations, but
pediatric studies have demonstrated
similar nonadherence rates.5,11,12

The short duration of action of some
medications (eg, albuterol) makes it

potentially risky not to provide addi-
tional doses on discharge from the ED
for home use. Even families who adhere
to medication regimens might have
difficulty getting such prescriptions fil-
led in time for the patient’s next dose.
During epidemics when there may be
medication shortages, EDs can be
prepared to dispense medication to
those most a risk. Parents frequently
request that medications be dispensed
from the ED, because it is perceived to
be faster, more convenient, and a logi-
cal patient expectation. Many families
may be unfamiliar with the location of
local pharmacies, especially a particu-
lar pharmacy providing late night ser-
vice. Dispensing medications for the
acute illness or injury from the ED is a
means to both improve service to the
patient and provide better care. The
medical home should be notified of
the ED visit and medications prescribed.
Renewal of medications or refills of
these medications after the acute ill-
ness or injury should be done by the
primary physician in the medical home.

PRACTICES THAT HAVE BEEN
PROPOSED AS POTENTIAL
SOLUTIONS

Prescriptions May Be Called In,
Faxed, or Submitted Electronically
to the Community Pharmacy

Although this has the potential to save
time, pharmacists will typically give
priority to patients who are physically
present and waiting over a patient who
may or may not show up. Some anti-
biotic suspensions are expensive, and
if the patient does not pick it up, the
pharmacy might have to discard the
medication. Thus, suspensions are fre-
quently not reconstituted until the
patient is physically present.

The First Antibiotic Dose Can Be
Administered in the ED

This works well for patients who are
able to take pills. For children, first-dose

administration of antibiotic suspen-
sions requires that unit doses be
created. Pharmacies at larger hospi-
tals can efficiently dispense multiple
unit doses, but smaller hospitals are
more likely to use fewer doses, re-
sulting in more wastage of the remain-
ing reconstituted antibiotic suspension.
First-dose administration practice can
at least guarantee that the first dose is
given, and if the patient is observed
briefly, it improves the likelihood that
an immediate adverse reaction can be
recognized and addressed. This prac-
tice can also reduce the need for ini-
tial parenteral antibiotic dosing, although
long-duration parenteral antibiotics
have some advantages over oral
antibiotics. Administering a single oral
dose in the ED does not necessarily
ensure adherence, because the re-
mainder of the medication course
must be obtained from an outpatient
pharmacy, but it does permit the
patient’s family to return home to get
some rest so that they can obtain the
remainder of the medication course
at a more convenient time. Although
administering the first antibiotic dose
in the ED has significant advantages,
dispensing the entire course from the
ED is more convenient and is more in
line with patient expectations. Factors
that improve full adherence are less
likely to result in complications from
treatment failure and induction of anti-
biotic resistance.

A Few Days’ Supply of Medication
Can Be Dispensed to Allow the
Patient Enough Time to Get to
a Neighborhood Pharmacy

This solution also works better for
medications in pill or capsule formula-
tions but not as well for suspensions. A
potential pitfall of this method is the
failure of the caregiver to fill the re-
mainder of the prescription because
the child appears to be feeling better.
This would also require a second
prescription to be written for the
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outpatient pharmacy and a second
pharmacist to be involved in dispen-
sing a single course of therapy. Both
are potential sources of error. Elec-
tronic health record and order entry
systems would need to generate 2
“prescriptions” with coordinated start
and stop dates, making the process
of ordering a single course of ther-
apy twice as complicated and time-
consuming.

Drug Company Samples
Can Be Used

Samples dispensed in a private office
setting are severely restricted in
hospital-based EDs, essentially making
them infeasible. All medications dis-
pensed within a hospital (including
samples) must be managed and reg-
ulated by the pharmacy. Additionally,
samples are only available for a small
proportion of medications used in
children, and the appropriate formu-
lation is often not available, making
this option difficult to manage and
unreliable. Electronic health records
that maintain a patient’s medication
record would have difficulty keeping
track of medication samples, because
it is possible that no prescription
would be generated, resulting in a
lack of records in the patient’s pre-
scription history.

BARRIERS TO DISPENSING HOME
MEDICATIONS FROM THE ED

Staffing of a 24-Hour Outpatient
Pharmacy Is Not Likely to Be Cost-
Effective

Transferring all the home prescrip-
tions from the ED to the pharmacist(s)
increases their workload substantially,
such that it might compromise the
other duties of the pharmacist(s) and
create the potential for medication
errors. Staffing of additional pharma-
cists may be difficult to achieve, be-
cause they are in short supply in many
areas or the expense may not be

supported by the revenue gained from
filling home medication prescriptions.
Many patient care improvements are
not cost-neutral, but the overall sys-
tematic improvement in patient care
may justify these expenses. Competing
demands for pharmacist resources
would need to be addressed in most
health systems. Expecting that patient
satisfaction improvements will be
without cost is unreasonable. In this
case, patient satisfaction and medi-
cation adherence can both potentially
improve.

There Is Concern That This
Prescribing Practice Might Be
Illegal

Some states have regulations limiting
outpatient dispensing by an inpatient
facility. For example, the state of
Massachusetts allows hospital inpa-
tient pharmacies to dispense up to 14
days of medication, whereas the state
of Washington only allows hospital
inpatient pharmacies to dispense a 24-
hour supply, except in extraordinary
circumstances. Many hospital phar-
macies have created programs to
dispense to outpatients when con-
fronted with extraordinary circum-
stances, such as free-care patients or
medications that cannot be obtained
in the community. Regulations cited
typically apply to medications dis-
pensed by the ED (not a pharmacy),
medications dispensed by the hospi-
tal inpatient pharmacy, medications
dispensed by the hospital, or a limited
subset of medications (eg, controlled
substances or “dangerous” medica-
tions). Note that these special regu-
lations apply to hospital units or
inpatient pharmacies but not to
outpatient pharmacies, therefore
the most efficient solution with the
fewest regulatory obstacles is to
have a 24-hour outpatient phar-
macy available to service the needs
of the ED.

Insurance Companies Might
Choose to Deny Payment for
Outpatient Medications Dispensed
by an Inpatient Pharmacy

This is difficult to confirm or refute,
because insurance company reim-
bursement practices may vary within
a given state or region or health plan.
In theory, there should be no reason
why an insurance company would re-
imburse a community outpatient phar-
macy but not a hospital pharmacy, as
long as the costs and the regulatory
requirements are the same. If this
practice becomes more common, then
insurance company reimbursement
practices for this are likely to become
more consistent. Having a 24-hour out-
patient pharmacy available to service
the needs of the ED would address this
concern as well.

Hospitals Might Have an Economic
Advantage (Because of Size and/or
Nonprofit Status) Over Small
Community Pharmacies, Because
Hospitals Purchase Medications in
Larger Bulk and Under Different
Contract Agreements

This may be true relative to smaller
community pharmacies; however, it is
less common that a 24-hour pharmacy
is a small community pharmacy. The
current 24-hour pharmacies are gen-
erally part of larger pharmacy chains
that have similar purchasing strength.
Federal case law has been established
in this issue, and the only restriction is
that hospital-based pharmacies are
limited in the total day supply that can
be dispensed.14

POTENTIAL ADVERSE EFFECTS OF
DISPENSING MEDICATIONS FROM
THE ED OR HOSPITAL PHARMACY

Dispensing Home Medications
From the ED or Hospital Pharmacy
Simplifies and Increases the
Convenience of Obtaining
Medications, Which Might Further
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Encourage the Inappropriate Use
of the ED (Versus the Medical
Home) for Minor Acute Care

The medical home is the preferred site
of care for most common illnesses and
minor injuries. Most EDs will triage
patients with minor acute conditions to
lower-priority categories, resulting in
longer waiting times in most cases. It is
a rare family that would wait hours in
an ED just for the convenience of also
getting their discharge medications.
Perceived abuse of the emergency care
system is more likely to be a symptom
of community primary care availability
rather than the desire to get a conve-
nient medication. Not dispensing med-
ications from the ED does not fix this
problem. On the contrary, providing
medications from the ED under these
circumstances helps patients receive
necessary treatment, providing the
beneficial safety net of emergency
care.

Obligating Hospital Pharmacies to
Dispense Medications to
Uninsured Patients Increases
Financial Expenses

Community pharmacies are unlikely
to dispense medications at no charge
if the patient lacks financial resources
to cover the expense of the medica-
tions. Dispensing the medications at
no charge from a hospital pharmacy
represents an expense, but this ex-
pense is often less than the overall
health care costs of not treating the
condition. Small rural hospital EDs
should not be expected to have the
same resources as larger hospitals;
however, there should be an available
option for patients to obtain their
medications.

Both of These Potential Adverse
Effects of Dispensing Medications
on Discharge From the ED Can Be
Reduced by Requiring the
Physician to Confirm That the

Need for the Medication Is a
High Priority

For example, refilling a prescription
that will run out in 1 week is not the
role of an ED pharmacy. A standardized
set of indications for dispensing dis-
charge medications from the ED out-
patient pharmacy (including a no-charge
compassionate care provision) can be
agreed on in advance to facilitate this
process. Creation of such a system
also permits physicians to appreciate
cost and efficacy factors that are
assessed to a lesser degree during
conventional medication prescribing
decisions. Special circumstances that
cannot be anticipated in advance can
be considered on a case-by-case basis
with the ED physician and the phar-
macist on duty.

Dispensing Medications May
Further Slow ED Throughput

Turnaround time, or “throughput,” is
a critical focus in most EDs. By pro-
viding medications for discharge, a
system must be set up so that dispen-
sing of these medications does not
impede patient flow. Such systems
can be accomplished through a pre-
determined list of high-use medi-
cations that can be dispensed,
which would facilitate the availabil-
ity of templated paper orders or
computerized order sets, preprinted
labels, and appropriate stock and
supplies. These preparations can
significantly improve turnaround
time for prescription dispensing in
the ED environment.

SUMMARY

Clinical outcomes for many acute
conditions are highly dependent on
timely access to medications. Optimal
care is compromised if it is accom-
panied by lack of ready access to such
medications. Although most health
care should be sought from the medical
home, unanticipated and off-hour visits

to an ED for an acute illness or injury
occur. Access to quality emergency care
should be available to all, including
access to the essential components of
“after care” following an ED visit.

Failing to provide access to appropri-
ate medications to treat conditions
identified by emergency care encoun-
ters compromises the emergency
care safety net. Children and families
with no insurance and no ability to pay
for medications at a retail pharmacy are
not likely to be given medications at no
charge. Some parents will not disclose
inability to pay at the time of the ED
encounter. By dispensing medications
at the site of service, inability to pay
can be identified promptly so that less
costly therapeutic options can be of-
fered or a no-charge compassionate
care provision can be used to dispense
the medications under a predetermined
protocol. Federal regulations require
that that emergency care be provided
regardless of ability to pay. The benefit
of this first step is not fully realized until
treatment is initiated and completed.

Providing important and necessary
medications from the ED outpatient
pharmacy in selected instances re-
duces the risk of nonadherence by
providing the medications more con-
veniently, reliably, and in a manner
more proximate to the encounter, giving
providers additional opportunities to
reinforce medication instructions and
their importance. This results in a more
optimal therapeutic approach in con-
junction with primary care follow-up
and communication to maximize the
likelihood of a good outcome.
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POLICY STATEMENT

Emergency Contraception

abstract
Despite significant declines over the past 2 decades, the United States
continues to have teen birth rates that are significantly higher than
other industrialized nations. Use of emergency contraception can re-
duce the risk of pregnancy if used up to 120 hours after unprotected
intercourse or contraceptive failure and is most effective if used in the
first 24 hours. Indications for the use of emergency contraception in-
clude sexual assault, unprotected intercourse, condom breakage or
slippage, and missed or late doses of hormonal contraceptives, includ-
ing the oral contraceptive pill, contraceptive patch, contraceptive ring
(ie, improper placement or loss/expulsion), and injectable contracep-
tion. Adolescents younger than 17 years must obtain a prescription
from a physician to access emergency contraception in most states.
In all states, both males and females 17 years or older can obtain emer-
gency contraception without a prescription. Adolescents are more
likely to use emergency contraception if it has been prescribed in ad-
vance of need. The aim of this updated policy statement is to (1) ed-
ucate pediatricians and other physicians on available emergency
contraceptive methods; (2) provide current data on safety, efficacy,
and use of emergency contraception in teenagers; and (3) encourage
routine counseling and advance emergency-contraception prescription
as 1 part of a public health strategy to reduce teen pregnancy. This policy
focuses on pharmacologic methods of emergency contraception used
within 120 hours of unprotected or underprotected coitus for the pre-
vention of unintended pregnancy. Emergency contraceptive medications
include products labeled and dedicated for use as emergency con-
traception by the US Food and Drug Administration (levonorgestrel
and ulipristal) and the “off-label” use of combination oral contracep-
tives. Pediatrics 2012;130:1174–1182

BACKGROUND

Despite significant declines over the past 2 decades, the United States
continues to have teen birth rates that are significantly higher than
other industrialized nations.1,2 The most recent birth data available
indicate a birth rate of 34.3 per 1000 among 15- to 19-year-olds.3 The
most current pregnancy outcomes data indicate that 57% of teen
pregnancies ended in live births, 27% ended in induced abortion, and
16% ended in miscarriage or stillbirth.4,5 Pediatricians have an im-
portant role, through their interactions with adolescents, to address
the major public health objective of continuing to reduce adolescent
pregnancy in the United States.6
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The current decrease in teen preg-
nancies since the 1990s has resulted
from both increased abstinence and
increased use of contraception,7,8 but
large numbers of teenagers continue
to engage in unprotected sexual ac-
tivity. The rate of “ever having in-
tercourse” among 15- to 19-year-old
females is 43%, and, among males of
the same age range, this rate is 42%.9

The rate increases between early and
late adolescence, from 13% of 15-year-
olds to 70% of 19-year-olds. Although
most teenagers report first inter-
course with a steady partner and
consensual sex, approximately 10%
report being forced to have sex. Rates
of sexual assault among teenagers
and young adults are higher than in
any other group,10 another factor in-
creasing the risk of unintended preg-
nancy.11

Nearly 80% of pregnancies in adoles-
cents are unintended12 and result
from contraceptive failure or nonuse.
The most commonly used method of
contraception reported by teenagers
who have had intercourse is the con-
dom, followed by withdrawal and the
oral contraceptive pill.9 Research has
shown, however, that many teenagers
use contraceptive methods incon-
sistently.13 In addition to the risk of
sexually transmitted infections (STIs),
the pregnancy rate for withdrawal is
particularly high (27% of women who
use the withdrawal method will have
an unintended pregnancy in the first
year of using this method).14 Although
condoms are important for protection
against STIs as well as pregnancy and
the pill can be a very effective method
for pregnancy prevention, both meth-
ods require strict adherence by the
user to be maximally effective.

Emergency contraception can reduce
the risk of pregnancy if used up to 120
hours after unprotected intercourse15,16

or contraceptive failure and is most
effective if used in the first 24 hours.17,18

In August 2007, the US Food and Drug
Administration (FDA) authorized non-
prescription access to Plan B (levo-
norgestrel, manufactured by Teva
Women’s Health, Woodcliff Lake, NJ) for
women 18 years of age and older and
then in 2009 changed the age limit to
females 17 years of age and older.
Prescription for emergency contra-
ception is required for teenagers
younger than 17 years in most
states.19 As of the date of publica-
tion, males 17 years or older can
also access Plan B with or without a
prescription.

Studies have shown that adolescents
are more likely to use emergency
contraception if it has been prescribed
in advance of need.20 However, a ma-
jority of practicing pediatricians and
pediatric residents do not routinely
counsel patients about emergency
contraception and have not prescribed
it.21–24 This policy statement will focus
on pharmacologic methods of emer-
gency contraception used within 120
hours of unprotected or under-
protected coitus for the prevention of
unintended pregnancy (Table 1).

DEFINITION OF EMERGENCY
CONTRACEPTION

Emergency contraception is the only
contraceptive method designed to
prevent pregnancy after intercourse.
Indications for use of emergency
contraception include sexual assault,
unprotected vaginal sexual interco-
urse, and contraceptive failures, such
as broken condoms and missed or late
doses of other hormonal methods
(ie, missing 3 consecutive doses of
active birth control pills, patch off for
more than 24 hours during ‘patch-on’
week, or vaginal ring out for more
than 3 hours during ‘ring-in’ week).
Emergency contraceptive medications
include products labeled and ap-
proved for use as emergency contra-
ception by the FDA (levonorgestrel

and ulipristal acetate) and the “off-
label” use of combination oral con-
traceptives—the Yuzpe method—
described in the literature since
1974.25 Pediatricians should also be
aware that insertion of a copper in-
trauterine device within 5 days of
unprotected intercourse is an addi-
tional method of emergency contra-
ception available in the United States.
This statement does not cover the
intrauterine device method in more
detail, because it is not an option
available to most pediatricians in
their offices.

EMERGENCY-CONTRACEPTION
METHODS

Progestin-Only Regimens

Levonorgestrel emergency contracep-
tion was approved by the FDA in 1999
under the brand name Plan B and is
currently marketed as Plan B, Plan
B One Step (Teva Women’s Health,
Woodcliff Lake, NJ), and Next Choice
(Watson Pharma Inc, Corona, CA). Plan
B and Next Choice consist of 2 pills
containing 0.75 mg of levonorgestrel
each. Although prescribing directions
indicate that patients should take
each of the 2 pills 12 hours apart,
recent data suggest that both pills
taken together as a single dose (total
treatment dose of 1.5 mg levonorges-
trel) is equally effective and without
increased adverse effect.15 To this ef-
fect, the next generation of emergency
contraception, Plan B One Step, is
packaged as a single pill with 1.5 mg
levonorgestrel to be taken 1 time.26

Pharmacies may stock both 0.75-mg
and 1.5-mg levonorgestrel versions.
Package labeling indicates that all 3
brands of levonorgestrel emergency
contraception should be taken within
72 hours of unprotected intercourse;
however, data support that use up to
120 hours after intercourse may pre-
vent pregnancy.15,16
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The FDA-labeled levonorgestrel meth-
ods are currently the preferred
emergency contraception for teen-
agers because of their improved ad-
verse effect profile and increased
effectiveness in comparison with
combination oral contraceptive meth-
ods. Adolescents should be instructed
to take 1.5 mg of levonorgestrel as
soon as possible and up to 120 hours
after unprotected intercourse. No
physical examination or pregnancy
testing is required before use. Ado-
lescents are advised to have a preg-
nancy test done if they do not have
a normal period within 3 weeks of
emergency-contraception use.

Ulipristal Acetate Progesterone
Agonist/Antagonist

In August 2010, the FDA approved
a progesterone agonist/antagonist
ulipristal acetate (ella, Watson Pha-
rma Inc, Corona, CA) for use as an
emergency contraceptive.27 Ulipristal
binds to the human progesterone re-
ceptor, thereby preventing the binding
of progesterone. Ulipristal is a single
pill containing 30 mg of ulipristal ac-
etate and is indicated up to 120 hours
after unprotected intercourse.28 Un-
like with hormonal emergency con-
traception, existing pregnancy must

be excluded before prescribing
ulipristal because of the risk of fetal
loss if used in the first trimester of
pregnancy.28 Patients should be coun-
seled that a pregnancy test is indicated
if their period is more than 7 days
later than expected after taking uli-
pristal. Patients should also be
instructed to return for evaluation of
the rare but possible occurrence of
ectopic pregnancy if severe abdominal
pain occurs 3 to 5 weeks after the
dose. Ulipristal is available only by
prescription regardless of age.

Combined Hormonal Regimens
(Yuzpe Method)

The use of combination oral contra-
ceptives for emergency contraception
is commonly referred to as the “Yuzpe
method.”25 Commonly used since
1974, its acceptability and efficacy
was limited by adverse effects of
nausea and vomiting. The Yuzpe
method involves taking 2 doses of
pills, each containing a minimum of
100 μg of ethinyl estradiol and a min-
imum of 500 μg of levonorgestrel.
Levonorgestrel is the active isomer of
norgestrel, so equivalent dosing of
any pill containing norgestrel requires
doubling the dose of progestin. Other
pill formulations used for emergency

contraception are included in Table 1.
Similar information is available from
the Office of Population Research at
Princeton University, which maintains
a comprehensive source of infor-
mation on emergency contraception
(http://ec.princeton.edu/). The avail-
ability of many combination oral
contraceptives with norgestrel or
levonorgestrel makes this alternative
particularly helpful when there is no
or limited access to an emergency-
contraception product. Although com-
bination oral contraceptives have not
been labeled specifically for emer-
gency contraception, the FDA Re-
productive Health Advisory Committee
and professional organizations such
as the American College of Obstetri-
cians and Gynecologists have declared
the use of combination oral contra-
ceptives safe and effective for emer-
gency contraception.29,30

MECHANISM OF ACTION

Hormonal emergency contraception,
including combined and progestin-only
methods, inhibits ovulation, disrupts
follicular development, and interferes
with the maturation of the corpus
luteum.31–37 These are the same
mechanisms by which other hormonal
methods of contraception prevent
pregnancy. Results of studies evalu-
ating the effect of hormonal emergency
contraception on the endometrium are
conflicting. Some studies suggest that
endometrial histologic or biochemical
alterations occur after emergency
contraception by which endometrial
receptivity to the implantation of
a fertilized egg is impaired.31,38,39

Other studies demonstrate little to no
effect on the endometrium.32,33,35,37,40,41

Suggested mechanisms, including al-
teration of sperm or egg transport,
interference with the fertilization
process, and/or cervical mucus
changes, have not been verified by
clinical data.42,43 Hormonal emergency

TABLE 1 Selected Regimens for Emergency Contraception Available in the United States14,72

Brand First Dose Second Dose Ethinyl Estradiol per
Dose, μg

Levonorgestrel per
Dose, mg

Progestin-only pills
Next Choice or

Plan B
2 pills None 0 1.5

Plan B One-Step 1 pill None 0 1.5
Ovrette 20 pills 20 pill 0 0.75

Other emergency contraception
ella 30 mg of ulipristal

acetate
Combined estrogen and progestin pills
Ovral 2 white pills 2 white pills 100 0.5
Levora 4 white pills 4 white pills 120 0.6
Nordette 4 light orange pills 4 light orange

pills
120 0.6

Seasonale 4 pink pills 4 pink pills 120 0.6
Triphasil 4 yellow pills 4 yellow pills 120 0.5
Alesse 5 pink pills 5 pink pills 120 0.5

Additional combinations are available at: http://ec.princeton.edu.

1176 FROM THE AMERICAN ACADEMY OF PEDIATRICS

http://ec.princeton.edu/
http://ec.princeton.edu


498 SeCtion 4/2012 PoliCieS

contraception does not interrupt
established pregnancies and has not
been linked to teratogenic effects.44–47

Ulipristal acetate inhibits follicular
development and rupture, so its pri-
mary mechanism of action as an
emergency contraceptive is consid-
ered to be inhibition or delay of ovu-
lation.28 It also decreases endometrial
thickness and may have a direct effect
on implantation. Ulipristal is in preg-
nancy category X, because data from
animal studies suggest that fetal loss
is a risk of use during the first tri-
mester. Therefore, pregnancy should
be excluded before a dose is given.

EFFICACY

The efficacy of combined hormonal or
progestin-only emergency contracep-
tion depends on the timing of use within
the menstrual cycle.48,49 A randomized
controlled trial has shown that the
progestin-only method, Plan B, is more
effective at preventing pregnancy than
combination hormone methods. When
the 2 regimens were started within
72 hours, the overall pregnancy rate
was 1.1% in the levonorgestrel-only
group in comparison with 3.2% in the
combination oral contraceptive (Yuzpe
method) group.17 The proportion of
pregnancies prevented in this study
was 85% with levonorgestrel and 57%
with the combination oral contracep-
tive (Yuzpe) method in comparison
with the expected number when no
treatment was given. The effectiveness
of emergency contraception might be
summarized as follows: if 100 female
adolescents have unprotected coitus in
the middle of their menstrual cycles,
estimates suggest that approximately 8
will become pregnant. Appropriate use
of emergency contraception would re-
duce this number to approximately 2
pregnancies.14

Compared with 1.5 mg of levonorges-
trel, ulipristal acetate has been shown
to be equally efficacious when taken

within 72 hours of unprotected in-
tercourse. Glasier and colleagues50

observed no statistically significant
difference in pregnancy rates between
women taking 30 mg of ulipristal
(1.8%) or 1.5 mg of levonorgestrel
(2.6%) within 72 hours of unprotected
intercourse (odds ratio, 0.69%; 95%
confidence interval, 0.35–1.31). This
finding was consistent with a previous
study.51 Between 72 and 120 hours,
the Glasier study showed some evi-
dence that ulipristal may be more ef-
fective at preventing pregnancy.

ADVERSE EFFECTS AND
CONTRAINDICATIONS

Levonorgestrel-Only Methods (Plan
B, Plan B One Step, and Next
Choice)

The only contraindication to use of
levonorgestrel emergency contracep-
tion is known pregnancy because of lack
of utility, not concern for teratogenicity
or fetal loss. Young women with con-
traindications to estrogen may use
levonorgestrel. The rate of nausea and
vomiting with levonorgestrel emergency
contraception is approximately half that
with the combination oral contraceptive
(Yuzpe) method, and routine use of
antiemetics is not indicated.17 Package
labeling for the newest levonorgestrel
emergency-contraception product, Plan
B One Step, indicates that the most
common adverse effect reported after
use was heavier menstrual bleeding.26

Repeated use of levonorgestrel emer-
gency contraception is associated with
the same adverse effects as 1-time
use. A recent Cochrane review of the
subject found no serious adverse
effects in trials of repeated use.52

Ulipristal

The most common adverse effects
reported by users of ulipristal include
headache (18%), nausea (12%), and
abdominal pain (12%).28 As previously
noted, animal studies suggest that

fetal loss is a risk of use during the
first trimester. No fetal malformations
have been reported.28 It is recom-
mended to redose ulipristal if vomit-
ing occurs within 3 hours of the initial
dose.

Yuzpe/Estrogen-Containing
Methods

The most common adverse effects that
occur during the first 24 to 48 hours of
using estrogen-containing emergency-
contraception methods are nausea
(approximately 50%) and vomiting
(approximately 20%), which seem un-
affected by food intake.53–55 Other ad-
verse effects might include fatigue,
breast tenderness, headache, abdomi-
nal pain, and dizziness.14 The severity
and incidence of nausea and vomiting
can be decreased significantly by using
an antiemetic 1 hour before an estrogen-
containing regimen.55 Antiemetics are
ineffective if taken after nausea is
present.55 Effective oral antiemetics
include meclizine, 25 to 50 mg, and
metoclopramide, 10 mg by mouth,
taken once before combination-hormone
methods.55,56 Patients with contrain-
dications to estrogen use such as
history of thromboembolism should
not use the combination oral contra-
ceptive (Yuzpe) method.

OTHER CLINICAL CONSIDERATIONS

The discussion of emergency-
contraception methods with patients
must also include the fact that none of
these methods will protect from STIs.
Patients should be encouraged to
contact their physician after use to
schedule follow-up visits for STI testing
or treatment, as indicated. In addition,
these follow-up visits are an impor-
tant time to discuss options for on-
going contraception, abstinence, and
consensual intercourse. It should be
emphasized to patients that emer-
gency contraception is intended for
emergency use and that routine use of
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emergency contraception to prevent
pregnancy is not as effective as the
regular use of other forms of contra-
ception. Although emergency contra-
ception is exclusively for use by
females, young men should be coun-
seled on this method so that they may
also suggest use to their female
partners if needed.

ADOLESCENTS AND EMERGENCY
CONTRACEPTION: AWARENESS
AND ACCESS

The regulatory changes and public
discourse surrounding emergency
contraception have increased the
public’s awareness of the methods;
however, large numbers of teenagers
still do not have much knowledge
about correct use. In 2002, Aiken and
colleagues57 reassessed the aware-
ness and knowledge of emergency
contraception among 13- to 21-year-
old females recruited from the same
Pittsburgh clinic and drug treatment
center from which they recruited
participants for a 1996 study of
emergency-contraception knowledge.
Their study showed that, in 2002,
73% of teenagers were aware of
emergency contraception, an increase
from 44% in 1996. Although 95% of
teenagers who were aware also knew
where to get emergency contracep-
tion in 2002, up from 78% in 1996, only
52% were aware of the correct time
frame for use (up from only 20% in
1996). Recent studies conducted in
New York City and Hawaii found the
percentage of teenagers aware of
emergency contraception was closer
to 50%.58,59

Data from the most recent 2006–2008
National Survey of Family Growth in-
dicate that 14% of sexually experienced
adolescent girls have ever used
emergency contraception,9 up from 8%
in the 2002 survey. Reasons for use of
emergency contraception by teenagers
were examined by Alford et al60 in

a retrospective cohort study published
in 2010. The most common reason for
use was condom failure. Importantly,
13% of adolescents’ use of emergency
contraception during the study period
was for nonconsensual penetration. A
qualitative study conducted in Phila-
delphia aimed to explore teenagers’
attitudes about the use of emergency
contraception in more detail. Themes
that emerged as barriers to emer-
gency contraception use among the
teenagers included worries about
confidentiality, ability to get emergency
contraception depending on age, wor-
ries about adverse effects, and lack of
transportation to obtain the medica-
tion.61 In a recent study of college-aged
students, fewer than 16% knew that
emergency contraception was avail-
able in their college health center.62

One important strategy to increase
timely access to emergency contra-
ception for adolescent girls is ad-
vanced prescribing. Advanced
prescription for emergency contra-
ception means providing a teenager
with a supply or a prescription for
emergency contraception before it is
needed. Advanced prescribing facili-
tates access for teenagers in states
that require prescriptions and also
reduces the cost of obtaining emer-
gency contraception for adolescents of
all ages whose insurance provides
coverage for emergency contraception
with a prescription. In a 2010 review of
7 randomized trials of emergency
contraception that included teenagers,
it was shown that advanced pre-
scription increased the use of emer-
gency contraception and decreased
time to use.20 None of the studies
showed an increase in sexual activity
or decrease in ongoing contraceptive
use in adolescents given advanced
access to emergency contraception.

Despite evidence that improved access
to emergency contraception (through
advanced prescribing and allowing

nonprescription access) increases the
likelihood of use, no studies have
demonstrated that improved access to
emergency contraception reduces the
pregnancy rate in a population.63,64

There may be statistical reasons for
this related to sample size of the
studies, but it also may be that preg-
nancy rates remain unchanged over-
all because unprotected intercourse
remains more frequent than em-
ergency contraceptive use, despite
increased access. The lack of demon-
strated population level impact does
not negate the potential for the method
to reduce the risk of unintended preg-
nancy for an individual woman, how-
ever.

ETHICAL DILEMMAS FOR
PHYSICIANS AND PHARMACISTS

Despite multiple studies showing no
increased risk behavior and evidence
that hormonal emergency contracep-
tion will not disrupt an established
pregnancy, public and medical dis-
course reflects that personal values of
physicians and pharmacists continue
to affect emergency-contraception ac-
cess, particularly for adolescents.65–70

Some physicians refuse to provide
emergency contraception to teenagers,
regardless of the circumstance, and
others may provide emergency con-
traception only if nonconsensual pen-
etration has occurred. Both of these
choices by physicians have important
adverse consequences for adolescents
in their ability to access emergency
contraception.

A study published in 2009 demon-
strated that the decision to provide
emergency contraception at a time of
need but not in advance of need may
be related to the physician’s beliefs
about whether it is okay for teenagers
to have sex.24 Often, physicians hold
conflicting values when approaching
reproductive health issues with teen-
agers. Physicians may object to
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unprotected intercourse or inter-
course outside of marriage, but they
may also feel the need to prevent teen
pregnancy. Pediatricians should strive
to be aware of the ways in which the
underlying beliefs they bring to their
clinical practice affect the care that
they provide.

The American Academy of Pediatrics
has issued a policy statement on re-
fusal to provide information or treat-
ment on the basis of conscience.71

According to the policy, pediatricians
have a duty to inform their patients
about relevant, legally available treat-
ment options to which they object and
have a moral obligation to refer
patients to other physicians who will
provide and educate about those
services. Failure to inform/educate
about availability and access to
emergency-contraception services vio-
lates this duty to their adolescent and
young adult patients.

SUMMARY AND
RECOMMENDATIONS

1. Pediatricians should be aware that
sexual behavior is prevalent among
teenagers and that as many as 10%
of sexually active teenagers may be
the victims of sexual assault.

2. Effective contraceptive use with dual
methods (condoms in addition to
hormonal contraception/intrauterine
device) or abstinence are the best
ways for teenagers to avoid preg-
nancy. Many teenagers are at high
risk of contraceptive failure, however,
and emergency contraception is an
important backup method for all
teenagers. Emergency contraception
is most effective in decreasing risk of
pregnancy when used as soon as
possible, but it may be used 120
hours after unprotected or under-
protected intercourse.

3. Indications for use of emer-
gency contraception include sexual

assault, -unprotected intercourse,
condom breakage or slippage,
and missed or late doses of hor-
monal contraceptives, including
the oral contraceptive pill, contra-
ceptive patch, contraceptive ring,
and injectable contraception.

4. Pediatricians should provide levo-
norgestrel 1.5 mg (Plan B, Plan B
One Step, or Next Choice) for teen-
agers in immediate need of emer-
gency contraception and provide
prescriptions/supply for teenagers
to have on hand in case of future
need (ie, advanced provision). No
pregnancy test is required before
the use of levonorgestrel.

5. The levonorgestrel method has an
improved adverse effect profile
and increased effectiveness com-
pared with combined hormonal
emergency-contraception methods.
The rate of nausea and vomiting
with levonorgestrel emergency con-
traception is approximately half that
with the combination oral contra-
ceptive (Yuzpe) method, and routine
use of antiemetics is not indicated.
Advanced provision increases the
likelihood that teenagers will use
emergency contraception when
needed, reduces the time to use,
and does not decrease condom or
other contraceptive use. Both males
and females 17 years or older may
obtain levonorgestrel without a pre-
scription, but must show proof of
age.

6. Other emergency-contraception
methods include ulipristal (ella)
and estrogen-containing (Yuzpe)
emergency-contraception methods.
Adverse effects of ulipristal include
headache, nausea, and abdominal
pain. Existing pregnancy must
be excluded before prescribing
ulipristal. The adverse effects of
the estrogen-containing emergen-
cy contraception (Yuzpe) method
include nausea, vomiting, and

abdominal pain. Patients with con-
traindications to estrogen use,
such as history of thromboembo-
lism, should not use the combina-
tion oral contraceptive (Yuzpe)
method.

7. All adolescents, males and females,
and families of disabled adoles-
cents should be counseled on
emergency contraception as part
of routine anticipatory guidance
in the context of a discussion on
sexual safety and family planning
regardless of current intentions
for sexual behavior. All contracep-
tive and STI counseling for adoles-
cents should include education and
counseling regarding the use and
availability and advance prescrip-
tion of emergency contraception
wherever these visits occur, includ-
ing emergency departments, clin-
ics, and hospitals. Adolescents
should be instructed to use emer-
gency contraception as soon as
possible after unprotected in-
tercourse and to then schedule
a follow-up appointment with their
primary provider to address the
need for STI testing and ongoing
contraception.

8. At the policy level, pediatricians
should advocate for increased non-
prescription access to emergency
contraception for teenagers re-
gardless of age and for insurance
coverage of emergency contracep-
tion to reduce cost barriers.
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TECHNICAL REPORT

Epidemiology and Diagnosis of Health
Care–Associated Infections in the NICU

abstract
Health care−associated infections in the NICU are a major clinical
problem resulting in increased morbidity and mortality, prolonged
length of hospital stays, and increased medical costs. Neonates are
at high risk for health care−associated infections because of impaired
host defense mechanisms, limited amounts of protective endogenous
flora on skin and mucosal surfaces at time of birth, reduced barrier
function of neonatal skin, the use of invasive procedures and devices,
and frequent exposure to broad-spectrum antibiotics. This statement
will review the epidemiology and diagnosis of health care−associated
infections in newborn infants. Pediatrics 2012;129:e1104–e1109

INTRODUCTION

Health care−associated infections are infections acquired in the
hospital while receiving treatment of other conditions. They are
common occurrences in patients of all ages and are estimated to
result in 2 million infections, 90 000 deaths, and $28 to $45 billion in
excess health care costs annually.1,2 In the Pediatric Prevention Net-
work national point prevalence survey, 11.2% of NICU patients had
a health care−associated infection on the day of the survey.3 Although
there are no recent estimates of the cost of health care−associated
infections in the NICU, Payne et al4 estimated that health care–associated
bloodstream infections added almost $100 million to the cost of
treating infants with birth weights from 500 to 1499 g in 1999 dollars.
Because this finding represented the excess costs associated with
only one type of infection in one gestational age cohort, it provides
just a glimpse of the financial impact of health care−associated
infections in the NICU. This financial estimate does not include the
potential morbidity and mortality concerns for the infant and the
effect that the prolonged hospital stay has on the family and resource
utilization within the hospital. Reducing health care−associated
infections in the NICU would have benefits to infants, families, and the
health care delivery system. The purpose of this technical report was
to review the epidemiology and diagnosis of health care–associated
infections in the NICU. A companion policy statement addresses
strategies for the prevention of health care–associated infections.

EPIDEMIOLOGY

Newborn infants hospitalized in a NICU have host factors that not only
make them more vulnerable to acquisition of health care–associated
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infections but also increase their risk
of developing more serious illnesses.
Whether an infant is born preterm or at
term, many components of their innate
and adaptive immune systems exhibit
diminished function when compared
with older children and adults. Infants
with birth weights less than1500 g (very
low birth weight) have rates of health
care–associated infections 3 times
higher than those who weigh greater
than 1500 g at birth. However, the in-
creased susceptibility to infection in
infants of very low birth weight is
multifactorial and related to both the
developmental deficiencies in the innate
and adaptive immune systems and
a greater likelihood of a critical illness
requiring invasive monitoring and pro-
cedures. Furthermore, the immunologic
deficiencies can be exacerbated by the
critical nature of many of the illnesses
affecting newborn infants.5

Colonization of mucous membranes
and the skin occurs rapidly after birth.
Newborn infants delivered vaginally
are colonized with maternal bacteria
acquired from the birth canal. In most
instances, those organisms do not
cause invasive disease; however, in
critically ill newborn infants, this col-
onization can potentially lead to sys-
temic infection when skin or mucosal
surfaces are compromised. The stra-
tum corneum of the skin is poorly
developed before 26 weeks’ gestation,
and ill neonates are at increased risk
of developing skin and mucosal injury
(eg, by suctioning or invasive proce-
dures), allowing invasive bacteria ac-
cess to deeper tissues or vascular
spaces. Furthermore, mucosal surfaces
and skin of infants in the NICU are
more likely to be colonized with Gram-
negative enteric rods, staphylococci,
enterococci, and Candida species. NICU-
acquired microbes are more likely to
be pathogenic and resistant because of
frequent exposure of hospitalized in-
fants to antibiotic agents.

Data describing the epidemiology and
incidence of health care–associated
infections in NICUs can be obtained
from 4 sources: (1) the National Health-
care Safety Network (previously known
as the National Nosocomial Infections
Surveillance system) at the Centers for
Disease Control and Prevention (CDC);
(2) the Pediatric Prevention Network at
the National Association of Children’s
Hospitals and Related Institutions; (3)
the Vermont Oxford Network; and (4)
the National Institute for Child Health
and Human Development Neonatal Re-
search Network.

In addition to preterm birth,6,7 risk
factors associated with an increased
rate of health care–associated infec-
tions include the presence of invasive
devices (intravascular catheters, en-
dotracheal tubes, orogastric tubes,
urinary catheters, and drains), exposure
to broad-spectrum antibiotic agents,
parenteral nutrition,8 overcrowding and
poor staffing ratios, administration of
steroids and histamine2-receptor antag-
onists, and acuity of underlying illness.
Furthermore, the lower the birth weight,
the more invasive technology is used.6,7

Parenteral nutrition is commonly ad-
ministered to the sickest infants
through central venous catheters or
peripherally inserted central cathe-
ters. The relationship between central
line use and increased risk of infection
has been demonstrated in multiple
studies9–11; administration of lipids
may be an independent risk factor for
bacterial or fungal sepsis.10

The most common type of health care–
associated infection within the NICU is
a catheter-associated bloodstream in-
fection.3 Within the first 30 days after
birth, coagulase-negative Staphylococcus
species, Staphylococcus aureus, En-
terococcus species, and Gram-negative
enteric bacteria are the most com-
mon etiologic agents. After 30 days of
age, coagulase-negative Staphylococ-
cus species remain the most common

pathogens; however, fungi, particularly
Candida species and Malassezia furfur,
have been noted with increasing fre-
quency.3 Central-line−related infec-
tions are, in large part, a result of
problems with poor technique at the
time of placement and ongoing care of
the catheter site. Data suggest that the
hub is a common source of contami-
nation and subsequent infection.12 Not
surprisingly, the occurrence of catheter-
associated bloodstream infections is
highly related to the duration of cathe-
ter use and the number of times the
catheter or hub is entered or opened.

Health care–associated lower respir-
atory tract infections and ventilator-
associated pneumonia are of extreme
importance for hospitalized infants
because of their frequency and poten-
tial severity. Health care–associated
pneumonia represents 6.8% to 32.3%
of health care–associated infections in
the NICU and is the second most fre-
quent hospital-acquired infection in
critically ill neonates.7,13,14 The most
recent National Healthcare Safety Net-
work data indicate a pooled mean rate
of ventilator-associated pneumonia
from 0.7 to 2.2 per 1000 ventilator
days.7 However, rates varied among
NICUs, with 90% of NICUs reporting
rates between 2.1 and 7.3 per 1000
ventilator days. Variations in incidence
likely reflect, in part, difficulty in making
this diagnosis in infants with chronic
lung disease. As with most health care–
associated infections, birth weight and
gestational age correlate inversely with
the incidence of ventilator-associated
pneumonia. Many of the risk factors
for the development of health care–
associated pneumonia in NICU pa-
tients are similar to those previously
identified in adult patients, such as
prolonged duration of mechanical
ventilation, severe underlying car-
diopulmonary disease, prolonged in-
travenous alimentation, and previous
thoracoabdominal surgery.
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Most bacterial health care–associated
lower respiratory tract infections occur
by aspiration of bacteria that colonize
the oropharynx or the upper gastroin-
testinal tract. On rare occasions, health
care–associated pneumonias may re-
sult from contiguous spread or a pri-
mary infection at a distant site. Under
normal circumstances, the filtration
system of the upper airway and the
mucociliary clearance system of the
large airways protect the lower re-
spiratory tract from bacteria that may
be present in the patient’s environment
or that reside in the upper respiratory
tract. Endotracheal tubes bypass these
initial host barrier defense mecha-
nisms, providing direct access of bac-
teria and other pathogens to the lower
respiratory tract. Uncuffed endotra-
cheal tubes provide even easier access
of microorganisms to the lower re-
spiratory tract.15–17 The aspiration of
contaminated materials may be obvi-
ous or, more commonly, may be sub-
clinical.15–18 By using pepsin as a
marker for aspiration, microaspiration
has been detected in up to 92.8% of
ventilated neonates.18,19 Methylxanthi-
nes and bronchopulmonary dysplasia
increase the frequency of microas-
piration. Microaspiration is also more
frequent in infants with severe bron-
chopulmonary dysplasia compared
with those with moderate broncho-
pulmonary dysplasia.18,19 Neonates who
have either impaired swallowing me-
chanisms or anatomic abnormalities
that prevent adequate protection of
their airway are also at increased risk
of aspiration.15,16,20

Dense bacterial polysaccharide biofilm
can coat the endotracheal tubes, and
polymicrobial flora become embedded
into this film. Endotracheal suction-
ing can dislodge these aggregates of
bacteria, providing a large bacterial
inoculum directly into lower airways.
Nasal continuous positive airway pres-
sure (CPAP) does not bypass many of

the protective barriers, does not re-
quire endotracheal suctioning, and
reduces mechanical disruption of re-
spiratory mucosa. This likely explains
the lower risk of health care–associated
pneumonia in neonates using nasal
CPAP versus those treated with endo-
tracheal intubation (1.8 vs 12.8 per
1000 nasal CPAP or ventilator days).21

However, CPAP has been associated
with an increased risk of Gram-negative
infections.22

Skin and soft tissue infections are
commonly observed in NICU patients.
Neonates, especially those born pre-
term, have fragile skin, which is easily
traumatized. Cellulitis, abscesses, and
skin abrasions are frequently noted at
sites of percutaneous puncture (lan-
cets and scalp electrodes), in diaper
or bandage areas, and at surgical in-
cision sites. S aureus is by far the most
common microorganism responsible
for all skin and soft tissue infections in
the NICU. The recent emergence of
methicillin-resistant S aureus, both
endemic health care–associated and
community-associated strains, has
made management of these infections
complicated. Gram-negative enteric
rods and yeasts are less commonly
associated with skin and soft tissue
infections than S aureus, but they are
associated with surgical procedures,
particularly those affecting the gastro-
intestinal tract.

DIAGNOSIS OF CENTRAL LINE–
ASSOCIATED BLOODSTREAM
INFECTIONS

The presence of a central venous
catheter is a major risk factor for
bloodstream infection. Coagulase-
negative staphylococci are respon-
sible for nearly 50% of catheter-related
bloodstream infections. Other patho-
gens include Gram-negative organisms
(∼20%), S aureus (4% to 9%), Entero-
coccus species (3% to 5%), and Candida
species (∼10%).23 Coagulase-negative

staphylococci are skin commensals;
therefore, interpretation of a blood
culture result positive for this organ-
ism is difficult. The diagnosis is made
even more problematic by the non-
specific signs of sepsis in the neonate.
It is noteworthy that the databases of
the National Healthcare Safety Net-
work, Vermont Oxford Network, and
the National Institute for Child Health
and Human Development Network
include infants with a single posi-
tive blood culture and clinical signs
as “proven cases” of central line−
associated bloodstream infection.
Although many experts recommend ob-
taining both central line and peripheral
blood cultures when evaluating neo-
natal patients for central line−associated
bloodstream infection, a single blood
culture sample is commonly obtained.
In those situations, it may be difficult
to determine whether the coagulase-
negative Staphylococcus is the re-
sponsible pathogen or a contaminant,
and the clinician will need to make
a judgment on the basis of the labo-
ratory data and response to treat-
ment. The Infectious Diseases Society
of America recommends that paired
samples be drawn from the catheter
and a peripheral vein (level of evi-
dence: A-II).24 Although this action may
not be possible for all neonates, paired
samples should be obtained whenever
feasible. Neonates with a suspected
central line−associated bloodstream
infection should be treated with broad-
spectrum antibiotic agents to cover
both Gram-positive and Gram-negative
pathogens. An algorithm for interpre-
ting a positive blood culture result
for coagulase-negative staphylococci is
shown in Fig 1.

DIAGNOSIS OF HEALTH CARE–
ASSOCIATED PNEUMONIA

Health care–associated pneumonia can
have adverse clinical consequences,
both from the infection itself and from
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its therapies. Health care–associated
pneumonias in infants may result in
increased exposure to broad-spectrum
antibiotic agents, need for reintuba-
tion, increased duration of assisted
ventilation, increased length and cost
of hospitalization, secondary infections
including sepsis, and even death.

The optimal method of diagnosing
health care–associated pneumonia in
neonates remains to be established.
In neonates with underlying pulmonary
disease, it may be difficult to differ-
entiate between preexisting lung dis-
ease and health care–associated
pneumonia or tracheitis. In general, the
diagnosis of health care–associated
pneumonia is made on the basis of
evidence of respiratory decompen-
sation with new and persistent infil-
trates on a chest radiograph. Clinical
signs suggesting that a health care–
associated bacterial pneumonia has
developed in an infant receiving me-
chanical ventilation include changes
in the patient’s respiratory status that
are unexplained by other events and
a significant increase in the quantity
and quality of respiratory secretions.
However, signs such as fever, leuko-
cytosis, and changes in the quality and
quantity of tracheobronchial secre-
tions may occur for reasons other
than the development of a health care–
associated lower respiratory tract
infection. Unfortunately, relying on clini-
cal changes and chest radiographic
findings for the diagnosis in a NICU

setting may overestimate the true in-
cidence of health care–associated
pneumonia. Infants with atelectasis,
congenital heart disease, broncho-
pulmonary dysplasia, pulmonary hem-
orrhage, pulmonary edema, and surgical
procedures affecting the chest may
have radiographic changes that are
similar to changes seen with pneu-
monia. The National Healthcare Safety
Network and CDC definition requires
at least 48 hours of mechanical ven-
tilation accompanied by new and per-
sistent radiographic infiltrates after
the initiation of mechanical ventila-
tion. In addition to these criteria,
infants younger than 1 year old must
exhibit worsening gas exchange and
at least 3 of the following: (1) tem-
perature instability with no other rec-
ognized cause; (2) leukopenia (white
blood cell count <4000/mm3); (3)
change in the character of sputum or
increased respiratory secretions or
suctioning requirements; (4) apnea,
tachypnea, nasal flaring, or grunting;
(5) wheezing, rales, rhonchi, or cough;
or (6) bradycardia (<100 beats/min)
or tachycardia (>170 beats/min).25

Baltimore,26 however, has pointed out
that the CDC definitions were de-
veloped for epidemiologic surveillance
and have not been validated for clinical
diagnosis.

Laboratory tests, such as Gram stain or
bacterial culture, documenting the pres-
ence of inflammation and pathogenic
microorganisms in lower respiratory

tract secretions may be helpful in
establishing the presence of a health
care–associated lower respiratory tract
infection. However, in most cases, pres-
ence of bacteria in specimens obtained
by suctioning the endotracheal tube
represents colonization rather than an
invasive infection, even when the cul-
ture is obtained immediately after in-
tubation. In addition, the correlation
between culture results obtained from
endotracheal suction specimens and
those from samples obtained directly
from the lungs, pleural cavity, or blood
is poor.27,28

When it is likely that a health care–
associated bacterial pneumonia is
present, a number of procedures
can assist in establishing the etio-
logic agent. A Gram stain of a speci-
men obtained by suctioning through
the endotracheal tube can provide evi-
dence of an inflammatory (and poten-
tially infectious) process in the lower
respiratory tract.29 The presence of an
abundance of polymorphonuclear neu-
trophils or a significant increase in
polymorphonuclear neutrophils from
a previous Gram stain of the same
secretions, regardless of the presence
of a predominant bacterial organism, is
supportive evidence that pneumonia is
present but also may represent tra-
cheitis. The presence of a single or-
ganism obtained by culture that is
consistent with an organism identified
on the Gram stain increases the likeli-
hood that this agent is causally related
to the health care–associated bacterial
pneumonia.29

Numerous efforts have been made to
develop techniques for obtaining
specimens from the lower respiratory
tract that can identify the bacteria re-
sponsible for the health care–associated
pneumonia without interference by
upper airway contamination. Transtra-
cheal aspiration, transthoracic needle
aspiration and biopsy, and bronchoscopy
have been used in older children and

FIGURE 1
Algorithm for interpreting a positive blood culture result for coagulase-negative staphylococci (CONS).
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adults to obtain samples directly from
the lower respiratory tract, but these
procedures are generally contraindi-
cated in neonates. Moreover, there is
a high rate of false-positive results in
children who have underlying pulmo-
nary conditions that might be confused
with pneumonia by their clinical and
radiographic appearances.

Bronchoalveolar lavage is a reliable
method for obtaining lower respira-
tory tract secretion samples in older
children and adults.30–32 However, its
role in diagnosing ventilator-associated
pneumonia in older children and
adults has not been established, and
experience in preterm infants is lim-
ited. In intubated neonates, tracheal
aspirates may provide information
similar to that which can be obtained
by bronchoalveolar lavage. However,
for neonates with rapidly progressing
lower respiratory tract disease or in
whom a diagnosis is not established
with routine tracheal aspirate, a bron-
choalveolar lavage may be indicated (if
technically feasible).33–35 The aspirated
fluid can be centrifuged, and the pellet
can be examined immediately for bac-
teria (Gram stain or acridine orange)
and fungi (KOH or Calcofluor). Cultures
and other molecular diagnostic test-
ing (eg, direct fluorescent antibody
assay, polymerase chain reaction
assay) can be performed for aerobic
bacteria, fungi, and viruses. The dif-
ferential count of white blood cells
from bronchoalveolar lavage fluid
may also be helpful. Infants with
bacterial or fungal infections are
more likely to have a high proportion
of granulocytes in bronchoalveolar
lavage fluid.33,36

Isolation of the same bacterial path-
ogen from the blood and the lower
respiratory tract usually confirms that
this organism is the agent responsible
for the health care–associated pneu-
monia. However, only approximately
2% to 5% of patients with health care–
associated bacterial pneumonia have
positive blood cultures.36
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POLICY STATEMENT

Firearm-Related Injuries Affecting the Pediatric
Population

The absence of guns from children’s homes and communities is the
most reliable and effective measure to prevent firearm-related inju-
ries in children and adolescents. Adolescent suicide risk is strongly
associated with firearm availability. Safe gun storage (guns unloaded
and locked, ammunition locked separately) reduces children’s risk of
injury. Physician counseling of parents about firearm safety appears
to be effective, but firearm safety education programs directed at
children are ineffective. The American Academy of Pediatrics con-
tinues to support a number of specific measures to reduce the de-
structive effects of guns in the lives of children and adolescents,
including the regulation of the manufacture, sale, purchase, owner-
ship, and use of firearms; a ban on semiautomatic assault weapons;
and the strongest possible regulations of handguns for civilian use.

SCOPE OF THE PROBLEM

Although rates have declined since the American Academy of Pediatrics
(AAP) issued the original policy statement in 1992, firearm-related
deaths continue as 1 of the top 3 causes of death in American youth.1 As
shown in Fig 1, the firearm-associated death rate among youth ages
15 to 19 has fallen from its peak of 27.8 deaths per 100 000 in 1994 to
11.4 per 100 000 in 2009, driven by a decline in firearm homicide
rates.1 No single study has adequately explained the decline in firearm-
related homicide rates. Postulated reasons include improved socio-
economic conditions, violence prevention programs, decline in the
crack/cocaine market, changes in legislation, declines in firearms
availability for other reasons, and community policing. Nevertheless,
firearm-associated death and disability rates remain unacceptably
high.

Of all injury deaths of individuals 15 through 19 years of age in the
United States in 2009, more than 1 (28.7%) in 4 were firearm related,
and of those younger than 20 years, nearly 1 (19.5%) in 5 were firearm
related.1 These firearm deaths result from homicide, suicide, and
unintentional injury (Fig 2). Black Americans are particularly affected;
injuries from firearms were the leading cause of death among black
males 15 through 34 years of age in 2009.2 Although national data
cannot fully document urban and rural differences in the patterns of
injuries from firearms that involve children, local data indicate that
children in rural areas as well as in urban areas are at risk for
firearm-related mortality.3–5
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The National Violent Death Reporting
System (NVDRS), administered by the
Centers for Disease Control and Pre-
vention, provides detailed surveillance of

all violent deaths in participating states.
The NVDRS system uses sources of data
to allow analysis of each death (homi-
cides, suicides, and others), including

the detailed history and circumstances
of the fatal incident. Data concerning
mental health, substance abuse, race,
age group, previous history, method of
injury, and relationship of suspect to
victim are included. Suspects and mul-
tiple victims can be studied together,
allowing for comparisons of victim and
perpetrator characteristics.6–8 The NVDRS
can provide useful information concern-
ing childhood mortality from firearms;
limited raw data from this system are
now available online.1

INTERNATIONAL COMPARISONS

The United States has the highest rates
of firearm-related deaths (including
homicide, suicide, and unintentional
deaths) among high-income countries.9

For youth 15 to 24 years of age, fire-
arm homicide rates, as documented by
Richardson and Hemenway,9 were 35.7
times higher than in other countries.
For children 5 to 14 years of age,
firearm suicide rates were 8 times
higher, and death rates from un-
intentional firearm injuries were 10
times higher in the United States than
other high-income countries. The dif-
ference in rates may be related to the
ease of availability of guns in the
United States compared with other
high-income countries. This is particu-
larly true for suicides, as guns carry
a high case-fatality rate.10 Suicides
among the young are typically impul-
sive,11 and easy access to lethal
weapons largely determines outcome.

ECONOMIC COSTS OF
FIREARM-RELATED INJURY

Corso and colleagues12 calculated the
financial cost to society resulting from
gun-related assaults and homicides
in 2000. The amount totaled $17.4 bil-
lion, including $0.8 billion in direct
medical costs and $16.6 billion in lost
productivity. In the same year, self-
inflicted firearm injuries and suicides
cost society $16.4 billion, including

FIGURE 1
Firearm-related death rates per 100 000 people 15 through 19 years of age in the United States, 1995–
2009. (Adapted from National Center for Injury Prevention and Control, US Centers for Disease
Control and Prevention. Web-Based Injury Statistics Query & Reporting System (WISQARS) Injury
Mortality Reports, 1999–2009, for national, regional, and states [May, 2012]. Available at: http://
webappa.cdc.gov/sasweb/ncipc/. Accessed June 8, 2012).

FIGURE 2
Injury intent: US 2009 firearm-related deaths, for all ages (n = 31 593) and in children from birth
through 19 years of age (n = 2966). (Adapted from National Center for Injury Prevention and Control,
US Centers for Disease Control and Prevention. Web-Based Injury Statistics Query & Reporting
System (WISQARS) Injury Mortality Reports, 1999–2009, for national, regional, and states [May, 2012].
Available at: http://webappa.cdc.gov/sasweb/ncipc/. Accessed June 8, 2012).
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$16.3 billion in lost productivity and
$0.1 billion in direct medical costs. The
analysis found that average direct
medical cost per case for nonfatal fire-
arm assaults and self-inflicted injuries
resulting in hospitalization were $24 353
and $7234 respectively.12 The method for
calculating the medical costs includes
ambulance transport costs, coroner/
medical examiner costs, emergency de-
partment costs, hospital readmission
costs, and inpatient hospitalization and/
or nursing home costs.12 Work loss
costs were calculated by the net present
value of future wage earning and losses
in household productivity.

HOMICIDE

In 2009, 84.5% of all homicides of
people 15 through 19 years of age
were firearm-related.1 Deaths of male
individuals outnumber deaths of fe-
male individuals (Fig 3). Young black
men from 15 through 34 years of age
have the highest rates of firearm-
related homicide.1 In 2010 in the
United States, 67.5% of all homicides
were committed with a firearm, and
in 68.5% of those cases, a handgun
was used as the murder weapon.13

Firearm homicide rates were higher
in major urban areas than in the
nation as a whole (5.2 per 100 000 vs
4.2 per 100 000). Within the 50 largest
metropolitan areas, they were highest
in the central cities (9.7 per 100 000).3

An understanding of the characteristics
of firearm-related homicides is impor-
tant when interventions are being
planned. Most homicides occur during
interpersonal conflict, typically be-
tween relatives, friends, or acquain-
tances.13 Recognized risk factors for
violence involving children and ado-
lescents include exposure to family
violence, history of antisocial behavior,
depression, suicidal ideation, drug/
alcohol use, poor school performance,
bullying, and isolation from peer
groups.14 The occurrence of shootings

in schools, although rare, deserves
serious study and calls for local and
national responses.

SUICIDE

Suicide Risk Among Adolescents
and Firearm Availability

In 2009, suicide was the third leading
cause of death for American youth 15
to 19 years of age. Firearms remained
the most common method used for
suicide in this age group, accounting
for 736 deaths (3.4 per 100 000).1 Of all
common methods used for attempting
suicide, firearms are the most lethal,
with approximately a 90% mortality
rate.15 Adolescents are at a relatively
high risk of attempting suicide as
a consequence of their often impul-
sive behavior. Choosing a highly lethal
method such as a firearm to attempt
suicide leads to higher suicide fatality
rates overall, in part because most
survivors of serious suicide attempts
do not die of renewed attempts.16

Thus, easy access to firearms con-
tributes to an increased risk of sui-
cide among youth this age. Although
handguns are used in most youth
firearm suicides, long guns (shotguns
and rifles) are also used in a large

percentage of suicides in rural areas,
where they are more widely avail-
able.17,18 Strong evidence suggests
that the presence of firearms in the
home increases the risk of suicide
among adolescents. A review of exist-
ing data from case-control studies
and ecological data found that firearm
availability plays a large role in in-
creasing the risk of youth suicide.19

Several individual-level and ecologic
studies, including nationally repre-
sentative studies, have corroborated
these earlier findings.20–24 The asso-
ciation of a gun in the home and
increased risk of suicide among ado-
lescents has been well documented.
From a clinical perspective, it is im-
portant to note that this association is
significant even in those teens without
a previous psychiatric diagnosis.25,26

The odds of suicide are particularly
high if the gun is kept loaded.25,26

Data concerning the effects of laws
restricting firearm ownership show
varying results.27–29 Interestingly, laws
reducing child access, which primar-
ily requires safe storage, appear to
be associated with lower overall ado-
lescent suicide rates, whereas pur-
chase restrictions did not result in
this reduction.29 Other studies have

FIGURE 3
Firearm-related death rates per 100 000 black and white people 15 through 19 years of age in the
United States, 2009. (Adapted from National Center for Injury Prevention and Control, US Centers for
Disease Control and Prevention. Web-Based Injury Statistics Query & Reporting System (WISQARS)
Injury Mortality Reports, 1999–2009, for national, regional, and states [May, 2012]. Available at:
http://webappa.cdc.gov/sasweb/ncipc/. Accessed June 8, 2012).
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established the finding that safe
storage of firearms reduces the risk
of adolescent suicide.30

UNINTENTIONAL
FIREARM-RELATED DEATHS

In 2009, 114 children and adolescents
younger than 20 years died as a result of
unintentional firearm-related injuries.1

Perhaps surprisingly, 66 of these 114
unintentional deaths occurred in the 15-
to 19-year age group. Fatal shootings
are usually inflicted by other children or
youth, typically friends or siblings.31,32

There are few recent systemically col-
lected data concerning the precise cir-
cumstances of unintentional firearm
injury deaths among these 114 children.

NONFATAL FIREARM-RELATED
INJURIES

According to data from emergency
departments in the 66 hospitals in the
National Electronic Injury Surveillance
System All-Injury Program, an estimated
73 505 people of all ages were treated
for nonfatal firearm-related injuries in
US hospital emergency departments in
2010, among them 15 576 children and
adolescents younger than 20 years.1 Of
those, 6236 (40%) required hospitali-
zation for their injuries. Adolescents 15
to 19 years of age had nonfatal firearm
injury rates nearly 3 times that of the
general population (62.9 vs 23.9 per
100 000).1 Most (79%) of the nonfatal
injuries to adolescents were attribut-
able to assault, and assault-related
injuries were responsible for 84.5% of
hospitalizations.1

ADOLESCENT CHARACTERISTICS
AND ACCESS TO GUNS

The 2011 National Youth Risk Behavior
Surveillance reported that 5.1% of
students in grades 9 through 12 had
carried guns during the past month,
with boys more likely to report car-
rying guns than girls (8.6% vs 1.4%).33

Well-established behavioral risk fac-
tors for carrying guns include gang
membership, use of alcohol and other
drugs, victimization by violence, and
perpetration of violence.34–36 As with
other risk behaviors, adolescents sub-
stantially overestimate the percentage
of their peers who carry guns, and
interestingly, gun carrying is highly
associated with that normative per-
ception.35 Adolescence is marked by
a search for identity, independence,
and autonomy. Accompanying charac-
teristics may be curiosity, the strong
influence of the peer group, rites of
passage, belief in invincibility, impul-
siveness, immaturity, mood swings,
and substance abuse. The perception
of danger by adolescents may be
influenced by many factors, including
the media, as well as the reality of
their own lives. A view of the world as
a dangerous place during this partic-
ularly vulnerable developmental period
may lead to conflict, injury, and death,
especially when access to guns is easy.

GUNS AND GUN OWNERSHIP

It is estimated that 57 million Amer-
icans owned 283 million firearms
in 2004, representing 38% of all
households and 26% of all adults
having or owning at least 1 gun. Of
these, 60% were long guns and the
remaining 40% were handguns.37 Of
the handguns, 50% were revolvers,
35% were semiautomatic pistols,
and 15% were other types.37 More
recently, there has been a troubling
increase in serious and disabling
injuries resulting from high-velocity
nonpowder guns.38

Prevalence of gun ownership by
household varies significantly geo-
graphically, with an estimated low of
5.2% in the District of Columbia to
62.8% of all households in Wyoming.39

In a study of gun-owning Americans
with children under 18 years of age,
21.7% stored a gun loaded, 31.5%

stored a gun unlocked, and 8.3%
stored at least 1 gun unlocked and
loaded.40 Household firearm owners
with adolescents 13 through 17 years
of age report leaving their firearms
unlocked 41.7% of the time, compared
with only 28.8% of household firearm
owners with children 0 through 12
years of age.40

Most gun owners report the leading
motivation for ownership is recrea-
tional; however, nearly three-quarters
of handgun owners said self-protection
was the primary reason for owning
a gun.41 Research in several US urban
areas indicates that a gun stored in
the home is associated with a three-
fold increase in the risk of homicide
and a fivefold increase in the risk of
suicide.42–44 Evidence from Philadelphia
suggests that firearm possession
increases the risk of being shot in an
assault. In a carefully conducted case-
control study, Branas and colleagues
found that people possessing a gun
were more than 4 times more likely to
be shot in an assault than those not in
possession of a firearm.45

LEGAL ISSUES

A 2008 Supreme Court decision struck
down the handgun ban in the District of
Columbia, concluding that the second
amendment to the US Constitution
establishes individual rights to gun
ownership.46 In the subsequent 2010
Supreme Court case of McDonald v the
City of Chicago, the Court ruled that
the 14th Amendment extends the 2nd
Amendment protections of the federal
government to states and localities
against laws that infringe on “the right
to keep and bear arms.”47

Because Chicago was the only locality
in the country to possess an outright
handgun ban, the McDonald ruling
did not have an immediate effect on
state and local gun laws outside the
Chicago area. The ruling set the stage
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for Second Amendment legal chal-
lenges to local and state gun laws,
however, including laws requiring the
safe storage of firearms and trigger
locks, as well as laws aimed at pro-
tecting children from firearms. There
have been and will likely continue to be
a number of state and local legal
challenges to restrictions on firearm
acquisition and use in the United
States. These include challenges to
measures specifically pertaining to
access to firearms by children. Pedia-
tricians should, nonetheless, continue
to provide anticipatory guidance to
children and their families regarding
keeping children safe from injury,
including restriction of access to guns.

IMPLICATIONS OF DATA FOR
PREVENTION STRATEGIES

The following summary of data sug-
gests a number of intervention strat-
egies:

� Firearm-related injuries are often
fatal; primary prevention is essen-
tial.

� Suicide fatality rates increase if
guns are present in the home.

� Access to guns increases the num-
ber of conflict-related deaths and
injuries.

� Access to guns and unsafe storage
practices creates risk of serious
unintentional injury and death.

� Most firearm-related injuries and
deaths of children and adolescents
involve a handgun, but long guns
are involved a large number of
unintentional injuries and suicides,
especially in rural areas.

Preventing Firearm Injuries
in Children

A number of design options have been
proposed to decrease the likelihood
of unintentional injury by a firearm,

as well as limiting access by un-
authorized users. These include trig-
ger locks, lock boxes, personalized
safety mechanisms, and trigger pres-
sures that are too high for young
children.48 A multisite study found that
keeping a gun locked and keeping
a gun unloaded have protective effects
of 73% and 70%, respectively, with
regard to risk of both unintentional
injury and suicide for children and
teenagers. These findings were con-
sistent for both handguns and long
guns (rifles and shotguns).30

Gun avoidance programs are designed
to educate children as a way of
reducing firearm injury (eg, Eddie
Eagle, STAR); however, several evalua-
tion studies have demonstrated that
such programs do not prevent risk
behaviors49–51 and may even increase
gun handling among children.45 In
contrast, results of a large national
randomized controlled trial demon-
strated that brief physician counsel-
ing directed at parents, combined
with distribution of gunlocks, may be
effective in promoting safer storage of
guns in homes with children.52 A re-
cent randomized controlled trial
found that a safe storage campaign
with gun safe distribution was both
feasible and effective at limiting
household exposure to unlocked and
loaded guns.53

A number of factors may be important
in reducing exposure to violence and
the results of that exposure in children
and adolescents. Some curricula tar-
geting younger children and those at
low risk of violence have been eval-
uated and have shown positive
results.54 Resiliency-based violence-
prevention strategies in preschool
children have shown improvement in
teacher interactional skills supporting
children’s resiliency and improvement
in children’s prosocial behaviors.55

Other studies have shown that both
family support and early childhood

education result in reductions in de-
linquency56; however, one study has
shown that, for seventh-grade chil-
dren exposed to high levels of violence
as victims or witnesses, a conflict-
resolution class produced more anxi-
ety, depression, and aggression.57

School curricula aimed at reducing
violence should be specific to the
population and include evaluation
components to determine their effec-
tiveness.58

The AAP statement on youth violence
prevention suggests many ways in
which pediatricians and communities
can respond to violence.59 This policy
endorses use of the Connected Kids:
Safe, Strong, Secure violence-prevention
program. This program provides coun-
seling suggestions concerning a num-
ber of violence-related topics and
parent information brochures specifi-
cally related to reducing unintentional
injuries to young children and suicide
risk among adolescents. The Connected
Kids program was developed on the
basis of expert opinion and focus
groups of parents around the United
States.60–62 The clinical guide and
parent information material provides
parents with factual information from
which they can make their own deci-
sions. For parents of young children,
handgun storage is placed in the con-
text of preventing child access to other
dangerous household products. Parents
of adolescents have counseling and
written materials that describe the re-
lationship between the availability of
lethal weapons and fatal teen suicide
attempts. These concepts have been
incorporated in the new Bright Futures
toolkit, and pediatricians will find items
concerning gun safety incorporated in-
to relevant previsit questionnaires.63

The AAP also advocates for reduction of
television viewing by children, because
media exposure results in increases in
childhood and youth violence. In par-
ticular, media tends to romanticize the
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use of firearms as a means of resolving
conflicts. The AAP policy statement on
media violence provides specific back-
ground information and recommenda-
tions for pediatricians.64

Pediatricians can benefit from know-
ing local community resources that
assist with guidance when patients
and families are at high risk of firearm-
related injury. Pediatricians may
partner with other community mem-
bers and community-based organi-
zations to identify and publicize these
resources.

SUMMARY AND
RECOMMENDATIONS

Firearm-related injury to children is
associated with death and severe
morbidity and is a significant public
health problem. Child health care
professionals can and should provide
effective leadership in efforts to pre-
vent gun violence, injury, and death.
The AAP recognizes the importance
of a variety of countermeasures (ed-
ucational, environmental, engineering,
enactment, enforcement, economic
incentives, and evaluation) to dra-
matically curb the number of firearm-
related injuries to children. The AAP
makes the following recommenda-
tions, which reaffirm and expand on the
1992 and 2000 policy statements65,66:

1. The AAP affirms that the most ef-
fective measure to prevent suicide,
homicide, and unintentional firearm-
related injuries to children and
adolescents is the absence of guns
from homes and communities. Al-
though the US Supreme Court rul-
ing in the case of McDonald v City
of Chicago struck down compre-
hensive local and statewide fire-
arm bans, pediatricians should
continue to advocate for the stron-
gest possible legislative and regu-
latory approaches to prevent firearm
injuries and deaths.

2. Health information for parents:

a. Pediatricians and other child
health care professionals are
urged to counsel parents about
the dangers of allowing children
and adolescents to have access
to guns inside and outside the
home. The AAP recommends that
pediatricians incorporate ques-
tions about the presence and
availability of firearms into their
patient history taking and urge
parents who possess guns to
prevent access to these guns
by children. Safer storage of
guns reduces injuries, and phy-
sician counseling linked with dis-
tribution of cable locks appear
to increase safer storage. Never-
theless, the safest home for
a child or adolescent is one with-
out firearms.

b. The presence of guns in the
home increases the risk of le-
thal suicidal acts among adoles-
cents. Health care professionals
should counsel the parents of
all adolescents to remove guns
from the home or restrict ac-
cess to them. This advice should
be reiterated and reinforced for
patients with mood disorders,
substance abuse problems (in-
cluding alcohol), or a history of
suicide attempts.

3. The AAP urges that guns be sub-
ject to consumer product regu-
lations regarding child access,
safety, and design. In addition,
the AAP continues to support law
enforcement activities that trace
the origins of firearms used in
the commission of crimes and
that these data be used to enforce
regulations aimed at preventing
illegal sales to minors.

a. Evidence supports the effective-
ness of regulation that limits
child access to firearms.

b. The AAP supports efforts to re-
duce the destructive power of
handguns and handgun ammu-
nition via regulation of the man-
ufacture and importation of
classes of guns. Engineering
efforts (eg, personalized safety
mechanisms and trigger locks)
may be of benefit and need fur-
ther study. Trigger locks, lock
boxes, gun safes, and safe stor-
age legislation are encouraged
by the AAP. Other measures
aimed at regulating access of
guns should include legislative
actions, such as mandatory
waiting periods, closure of the
gun show loophole, mental
health restrictions for gun pur-
chases, and background checks.

c. The AAP recommends restora-
tion of the ban on the sale of
assault weapons to the gen-
eral public.

4. The AAP supports the funding of
research related to the preven-
tion of firearm injury, including
surveillance through the NVDRS;
accurate evaluation of health
care–based screening and inter-
vention; and local, regional, and
national efforts to identify and
disseminate violence prevention
resources.

5. The AAP supports the education of
physicians and other professionals
interested in understanding the
effects of firearms and how to re-
duce the morbidity and mortality
associated with their use.
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POLICY STATEMENT

Health Care of Youth Aging Out of Foster Care

abstract
Youth transitioning out of foster care face significant medical and men-
tal health care needs. Unfortunately, these youth rarely receive the
services they need because of lack of health insurance. Through many
policies and programs, the federal government has taken steps to sup-
port older youth in foster care and those aging out. The Fostering Con-
nections to Success and Increasing Adoptions Act of 2008 (Pub L No.
110-354) requires states to work with youth to develop a transition plan
that addresses issues such as health insurance. In addition, beginning
in 2014, the Patient Protection and Affordable Care Act of 2010 (Pub L
No. 111-148) makes youth aging out of foster care eligible for Medicaid
coverage until age 26 years, regardless of income. Pediatricians can
support youth aging out of foster care by working collaboratively with
the child welfare agency in their state to ensure that the ongoing health
needs of transitioning youth are met. Pediatrics 2012;130:1170–1173

BACKGROUND

Children and youth in the child welfare system in the United States
frequently face multiple obstacles in accessing needed health care
services.Alladolescents facechallengesas theymove intoadulthood,but
most have nurturing families to provide stability and emotional and
economic support. Approximately 66 000 individuals in foster care
(16% of the foster care population) are aged 16 and 17 years of age, and
another 17 000 are 18 through 20 years of age.1 As youth in foster care
mature into adulthood, they face enormous challenges, including lack
of family support; educational deficiencies; employment and income
problems; inadequate or inappropriate living arrangements; medical,
dental, and mental health problems; and lack of health insurance.

HEALTH CHALLENGES FACED BY YOUTH IN FOSTER CARE

Youth in foster care face medical and mental health challenges at
significantly higher rates than other children, often as a consequence
of the circumstances that led to their removal from their home and
sometimes exacerbated by their experiences in foster care.2 These
health issues include developmental delays, mental retardation,
emotional adjustment problems, chronic medical problems, birth
defects, substance abuse, and pregnancy. In the foster care pop-
ulation, more than 60% of youth will have mental health problems
during their lifetime; 30% to 40% of adolescents are coping with
mental health issues, including posttraumatic stress disorder; and
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more than one-third of older adoles-
cents have a chronic illness or dis-
ability.3–5

LACK OF HEALTH COVERAGE
AMONG YOUTH AGING OUT OF
FOSTER CARE

High rates of physical and emotional
health needs mean that youth aging
out of foster care require compre-
hensive health coverage that recog-
nizes and addresses their unique
needs. Unfortunately, research has
shown that they rarely receive such
services. The Northwest Foster Care
Alumni Study, one of the most com-
prehensive studies to date of the sta-
tus of youth aging out of foster care,
revealed that only 47% of foster care
alumni said they had health insurance
when they exited foster care.6 The
Midwest Evaluation of the Adult Func-
tioning of Former Foster Youth Study,
which examined the progress of youth
in 3 states where they received foster
care for at least 18 months, found that
51% stated they had no health in-
surance coverage.7 The third wave of
Midwest Evaluation interviews, con-
ducted when subjects were aged 21
years, revealed that only half of the
young adults who had aged out of
foster care had medical insurance,
and only 39% had dental insurance.
Approximately 20% had not received
any medical or dental care in the past
year, citing their lack of health in-
surance as the main reason.8 Another
study found that 55% of young adults
who had exited the foster care system
had no health insurance.9 The per-
centage of young adults (average age,
20.2 years) who had exited foster care
with no health insurance was double
that of young adults who had not
been in foster care. According to the
US Census Bureau, 30% of all young
adults 18 through 24 years of age do
not have health insurance.10 Multiple
studies and surveys over the years

show clearly that youth in foster care
have 3 to 7 times as many chronic
health conditions and behavior/mental
health problems as do those who have
not been in foster care; however, they
are only about half as likely to have
health insurance.

LAWS ON HEALTH CARE FOR YOUTH
AGING OUT OF FOSTER CARE

Historically, the child welfare system
has been a responsibility of states.
Each state designs and administers
its child welfare and foster care pro-
grams as well as other human service
programs that support children, both
in and out of foster care, at various
stages along the path to adulthood.
Although the federal government’s role
in the child welfare system has ex-
panded over the years, states provide
the care for children within their
child welfare system. The primary
responsibilities of state child welfare
agencies are to ensure the safety of
children who have been maltreated,
find permanent homes for such chil-
dren, and promote the health and
well-being of children in foster care.
Another primary responsibility is to
prepare teenagers in foster care for
independent living.

Through many policies and programs,
the federal government has taken steps
to support older youth in foster care.
Beginning in 1986 with an amendment
to Title IV-E of the Social Security Act,
the Independent Living Initiative pro-
vided states with funds to prepare
foster youth for independent living. The
Adoption and Safe Families Act of 1997
(Pub L No. 105-89) promoted adoption
and permanent homes for children,
including older children and youth. The
Foster Care Independence Act of 1999
(Pub L No. 106-169, John Chafee Foster
Care Independence Program), which
replaced the Independent Living Ini-
tiative, increased funding to states for
the purpose of preparing older youth

for independent living and gave states
the option of extending Medicaid cov-
erage for youth aging out of foster care
through 20 years of age. The “Chafee
option” also allows states to use some
independent living funds for housing
and requires that states provide some
level of services and supports to
young people 18 to 21 years of age
who have left foster care.

The Chafee option was a turning point
in its recognition of the need to better
serve older youth during a critical
transition in their lives. Previously, all
states were responsible for ensuring
that services, including health care
services, were provided to youths in
foster care until 18 years of age. Over
the past decade, several states have
exercised the “Chafee option” to ex-
tend Medicaid services to 21 years of
age for children who age out of foster
care. Of those that have not yet used
the “Chafee option,” many states pro-
vide health care coverage to chil-
dren who leave foster care through
a number of mechanisms, including
state Medicaid waivers, Children’s
Health Insurance Program (CHIP)
coverage, medically needy Medicaid
coverage, and other sources.11 Begin-
ning in 2014, as a result of a provision
in the Patient Protection and Afford-
able Care Act of 2010 (Pub L No. 111–
148), all youth aging out of foster care
will be eligible for Medicaid coverage
until they reach 26 years of age, re-
gardless of their income.

Beyond the concerns of continued
health coverage, the federal govern-
ment has also prioritized the need for
states to more actively coordinate the
health care and services that youth in
foster care are receiving. The Foster-
ing Connections to Success and In-
creasing Adoptions Act (Pub L No.
110-354) of 2008 requires states to
work with youth to develop a transition
plan within the 90 days before a youth
ages out of foster care. The plan
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should contain as much detail as the
youth chooses and should address
issues including housing, health in-
surance, education, mentoring, con-
tinuing support services, workforce
supports, and employment services.
With regard to health care, this tran-
sition plan should include arranging
for enrollment in Medicaid if the youth
meets eligibility criteria to maintain
the medical home and ensure conti-
nuity of care.

In addition, the Fostering Connections
to Success Act requires states to de-
velop, in coordination and collabora-
tion with the state Medicaid agency
and in consultation with pediatricians
and other experts, a plan for the on-
going oversight and coordination of
health care services for all youth in
foster care. The state health plan must
ensure that, among other provisions,
every child receives appropriate health
screenings and follow-up, continuity of
care using the medical home model,
and oversight of medications for each
child.*

FUTURE CHALLENGES

Although strengthened provisions on
health care coverage and coordination
of care have represented important
progress on behalf of older youth in
foster care, they have also created new
challenges for the future. In the short
term, extended coverage to 26 years of
age will not begin until 2014, leaving
a cohort of exiting youth until that time
at risk for not seeing the same benefits
as those who will follow them. Addi-
tionally, access to care will continue to
be a concern, particularly if Medicaid
payment rates do not improve. Of par-
amount concern is that adult medicine
physicians and other clinicians will be
reluctant to care for or may even close

their practices to young adults aging
out of foster care because of low
payment rates. This may place greater
pressure on pediatricians or family
physicians to fill this service need, but
it is likely that service gaps will re-
main.

RECOMMENDATIONS FOR
PEDIATRICIANS AND OTHER
PHYSICIANS

1. Pediatricians should continue to
provide medical homes for youth
in foster care.

2. Pediatricians should work collabo-
ratively with child welfare workers
to ensure youth in foster care re-
ceive the health care services they
need.

3. Pediatricians and other physicians
are encouraged be informed about
their state’s programs to provide
health care coverage for older
youth both in foster care and aging
out of the foster care system.

4. Pediatricians should work with
child welfare and other community
partners to educate youth who are
aging out of care before 2014 that
they will become eligible for Med-
icaid coverage effective January 1,
2014.

5. Pediatricians and other physicians
are encouraged to learn more
about the health needs of youth
aging out of foster care and to
learn about resources of the Amer-
ican Academy of Pediatrics avail-
able to assist in meeting these
needs (see Healthy Foster Care
America Web site: www.aap.org/
fostercare).

6. Pediatricians have a unique oppor-
tunity, as the primary source of
health care for children in foster
care, to teach youth at transition
the skills needed to navigate the
adult health care system. Pediatri-
cians should help their young adult

patients transfer their health
records, understand their health
issues, and link them with a new
adult primary care physician as
well as needed mental health, re-
productive health, and dental ser-
vices.12 Adolescents often feel
invulnerable at this stage of devel-
opment, so youth leaving foster
care may need help understanding
why their ongoing health care
should be a priority.

7. Especially for youth with special
health care needs, pediatricians
should work collaboratively with
child welfare workers to help plan
for transition from child welfare.
The pediatrician brings a “whole
child” perspective of health care
for these youth. Working together
ensures that these youth receive
comprehensive health services.

RECOMMENDATIONS FOR PUBLIC
POLICY

1. Pediatricians play a vital role in
advocating on behalf of children
and adolescents. Working in con-
cert with the national American
Academy of Pediatrics (AAP) on
federal efforts and AAP chapters
and districts on regional, state,
and local efforts, pediatrician ad-
vocacy can ensure that the physi-
cal, mental, social, and emotional
health needs of adolescents and
young adults are appropriately
represented when the issue of
health care for youths aging out
of foster care is addressed. States
have made a large investment in
ensuring that these children arrive
at the doors of adulthood safely,
and it is prudent to ensure that
this investment is protected by
making sound transition plans.

2. The AAP supports pediatrician and
AAP chapter efforts at the state
level to extend foster care eligibility

*For more information, please contact the
American Academy of Pediatrics Division of State
Government Affairs at stgov@aap.org or visit
www.aap.org/fostercare.
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for older youths from 18 to 21
years of age.

3. The AAP supports pediatrician and
AAP chapter efforts at the state
level to extend health care cover-
age for youths in foster care from
18 to 26 years of age, in advance of
Medicaid coverage becoming man-
datory for these youths in 2014.

4. The AAP supports pediatrician and
AAP chapter efforts at the state
level to improve Medicaid payment
to ensure all youth have continu-
ous access to health care in a med-
ical home. In addition to providing
appropriate and adequate Medi-
caid payment, states should con-
sider implementing financial and
other incentive programs (eg, expe-
dited payment processing, perfor-
mance payments, etc) to encourage
more pediatricians to provide medi-

cal care to children and youth in
foster care.

5. The AAP additionally supports fed-
eral, state, and local efforts that
recognize the health care coverage
needs of young adults who have
exited foster care and who are en-
gaged in education or training pro-
grams.
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CLINICAL REPORT

Home Care of Children and Youth With Complex Health
Care Needs and Technology Dependencies

abstract
Children and youth with complex medical issues, especially those with
technology dependencies, experience frequent and often lengthy hos-
pitalizations. Hospital discharges for these children can be a compli-
cated process that requires a deliberate, multistep approach. In
addition to successful discharges to home, it is essential that pedi-
atric providers develop and implement an interdisciplinary and co-
ordinated plan of care that addresses the child’s ongoing health care
needs. The goal is to ensure that each child remains healthy, thrives,
and obtains optimal medical home and developmental supports that
promote ongoing care at home and minimize recurrent hospitaliza-
tions. This clinical report presents an approach to discharging the
child with complex medical needs with technology dependencies from
hospital to home and then continually addressing the needs of the child
and family in the home environment. Pediatrics 2012;129:996–1005

INTRODUCTION

Enormous advances in neonatal, pediatric, and surgical care have led
to the survival of a greater number of children and youth with special
health care needs who are cared for at home.1 The issues faced by these
children and their families are often complex and include significant
feeding and respiratory problems, often associated with technology
dependencies. Many children and youth with special health care needs
have intellectual disabilities, physical impairments, and sensory deficits
that require specialized therapeutic and educational interventions. The
overarching goal of home health care is to optimize each child’s health
and function while minimizing recurrent or prolonged hospitalizations
through the provision of comprehensive, cost-effective, family-centered
health care rendered in a nurturing home environment.2 Caring for
children with chronic conditions at home can be challenging to
pediatricians but successful and rewarding when provided in the
context of a coordinated, family-centered, and complete medical home.

Children and youth with special health care needs are defined as those
who “have or are at increased risk of having a chronic physical,
developmental, behavioral, or emotional condition and who also re-
quire health and related services of a type or amount beyond that
required by children generally.”3 More than 10 million children in the
United States meet this definition.4 Diagnoses common to children
and youth with special health care needs are numerous and include
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preterm birth, congenital genetic and
metabolic disorders, neurologic disor-
ders, sequelae of severe infections, or
trauma and malignancies. A subset of
children with special health care needs
has been recently termed “children with
medical complexity,” as defined by sub-
stantial health care needs, 1 or more
chronic conditions, functional limita-
tions often associated with technology
assistance, and health care use. Tech-
nology dependency refers to the use of
medical devices without which—if they
were to fail or be discontinued—adverse
health consequences and hospitalization
would likely follow.5 Examples include
mechanical ventilators, intravenous
catheters, tracheostomy tubes, en-
teral feeding devices, colostomy bags,
and urinary catheters. The multifac-
eted medical, developmental, and psy-
chosocial needs of children with such
a diverse group of diagnoses typically
require the expertise of many pediatric
subspecialists and related health care
providers in a coordinated system of
care.6

Most children and youth with medical
complexity are discharged to home
after birth or hospital admissions for
acute exacerbations or conditions be-
cause long-term hospitalization of such
children is no longer a preferred option
in our society.7 As the acuity of hospi-
talized children has increased over
time, so too has the severity and com-
plexity of the unresolved medical con-
ditions present on discharge.8 Children
are now frequently sent home to com-
plete or continue interventions that
formerly would have occurred in hos-
pitals. They are discharged with com-
plex medical interventions, including
oxygen, tracheostomies with or without
ventilators, enteral feeding tubes, in-
travenous infusions, dialysis, and com-
plex medication regimens.

Part I of this report offers guidance on
the hospital discharge of children and
youth with medical complexity issues

to home. Part II discusses how to op-
timally care for children with complex,
chronic conditions at home after hospital
discharge. The focus of this report is
on the medical rather than the financial
aspects of pediatric home care and is
intended to provide an easily acces-
sible resource for pediatricians. A more
detailed resource from the American
Academy of Pediatrics (Guidelines for
Pediatric Home Health Care) is avail-
able for those who seek more com-
prehensive guidance on this subject.9

Another resource discussing insurance
changes helpful to families caring for
children with special health care needs
is the American Academy of Pediat-
rics clinical report “Parent-Provider-
Community Partnerships: Optimizing
Outcomes for Children With Disabili-
ties.”10 This report addressed some of
the changes mandated by the Afford-
able Care Act of 2009, the goal of which
was to improve access to home care
services for children with special health
care needs.

PART I: TRANSITIONING FROM
HOSPITAL TO HOME CARE

The primary care provider (PCP) should
be intimately involved with discharge
planning for children and youth with
special health care needs. The 6 main
issues to be addressed during this
process are outlined in Table 1 and
include the following: (1) establishing
a partnership with the family and
acute care providers to identify family
and community resources available to
support the transition process and
ensure success at home; (2) defining,
locating, and engaging a medical home;
(3) ensuring adequate training of family
and other care providers; (4) assisting
in the selection of a home nursing
agency and/or providers of supplies
and equipment; (5) identifying respite
care providers; and (6) opening com-
munication with the school district so
that the Individualized Education Plan

process for school services can be
initiated. Discharge planning should
commence in a timely way, preferably
as soon as the child is admitted.

Evaluating the Child, Family, Home,
and Community

Not every child with medical com-
plexity can be cared for at home. In-
stead, some children and families opt
for out-of-home care, including care in
foster homes, extended specialty hos-
pitals (long-term acute care), or pedi-
atric skilled nursing facilities.11 Although
the number and availability of congre-
gate care options have decreased in
recent years and may not be geograph-
ically feasible in some cases, out-of-home
care continues to play an important role
for children with severe disabilities who
cannot be cared for at home. Each child
should be evaluated to ensure that
he or she is medically stable for home
care. Although there is no clear defi-
nition of “stability” given the numerous
underlying and complex issues involved,
the child should have had no major
changes made to the medical regimen
for at least several days before dis-
charge and should be tolerating feed-
ings and current medications and have
no new fevers or worrisome respira-
tory problems noted. At the time of
hospital discharge, the child’s care needs
should be stable and predictable.

The needs, preferences, and resources
of families of children with disabilities
should be evaluated well in advance of
hospital discharge.12 A candid appraisal
of the family’s desire to provide com-
plex care at home and of their skills,
time, and energies is essential. The
home should be evaluated to ensure
that it is an adequate, safe, and ac-
cessible environment. Architectural
barriers, including the ability to accom-
modate equipment such as wheelchairs,
lift systems, hospital beds, or medical
equipment, must be considered. Local
emergency medical services, as well
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as heating and electrical providers,
should be alerted to the specialized
needs in homes of children with high
medical complexity and fragility. Safe,
accessible, and predictable means of
transporting the child and essential

equipment and supplies should be
established. The community should be
evaluated to ensure that it can pro-
vide the resources and support nec-
essary to care for the child at home
and support the family.

Finding a Medical Home

It is critical to identify a PCP who ac-
cepts the care of the child on hospital
discharge and is willing to provide a
medical home for the child with med-
ical complexity as well as his or her
family. Not every provider is proficient
in managing children with complex,
chronic conditions or willing to invest
the time and energy that this re-
sponsibility demands.13 The PCP should
be knowledgeable about the child’s
conditions and treatments as well as
community support services. A detailed
and immediately accessible care plan
should be developed jointly by the
family, the PCP, and other care pro-
viders, with continuous updates as in-
dicated. The PCP for children with
complex conditions and disabilities who
receive home care support should be
provided with a comprehensive dis-
charge summary that includes details
of all the issues and events of the
hospitalization and an accurate list of
medications, therapies, equipment, and
services that have been arranged be-
fore the discharge. The PCP should
also know how communication will take
place with other subspecialists involved
in the child’s care and how frequently
the child will need visits with other
providers and therapists.14

Training the Home Caregivers

Before the child’s discharge, the care-
givers (usually the parents but occa-
sionally the grandparents or other
family and friends) will require ap-
propriate training to be able to render
care for the child at home. Caregivers
should be taught and should demon-
strate competency in the care and use
of enteral feeding tubes, tracheostomy
care, respiratory treatments and sup-
ports (eg, nebulizers, ventilators), wound
care, intravenous line care, and medi-
cation management. Cardiopulmonary
resuscitation training is generally advis-
able. In addition to teaching the home

TABLE 1 Issues Related to Planning for Home Care Before Discharge From the Hospital

A. Evaluating child, child’s family, home, and community
1. Child
a. Child is medically stable for home care

2. Family
a. Family desires to have child at home
b. Family has learned the necessary skills
c. Family has the resources (time, energy, and finances) to provide care
d. Family has considered palliative care and end-of-life care options

3. Home
a. The home environment is adequate, safe, and accessible
(1) Structure
(2) Electrical (eg, 3-pronged plugs, 220-V line)a

(3) Access (eg, bathroom and ramps)
(4) Heat, hot water, clean water supply
(5) Air conditioning
(6) Driveway/road accessibility
(7) Other (eg, snow removal)
(8) Telephone accessb

4. Community
a. Community health nurse
b. Home care nurses
c. Therapists (eg, physical and occupational therapy)
d. Ambulance/emergency medical services
e. Specialty care
f. Medical supply vendors
g. Pharmacist
h. School/early intervention program
i. Counseling
j. Support group(s)
k. Palliative and hospice care where indicated

B. Finding a medical home
1. PCP
2. Roles and communication network
3. Patient summary
a. Plan for emergency care
b. Medications
c. Equipment
d. Disposable supplies
e. Advance care plan, out of hospital do-not-resuscitate order, where appropriate

C. Training the home caregivers
1. Training schedule
2. Actual care with supervision (trial home care)

D. Arranging home care nursing and developmental/educational services
1. Nursing care coverage is outlined
2. Alternative plans are made if nursing care is not available
3. Arrangements with school or preschool programs for ongoing educational needs

E. Finding home care agencies for supplies and equipment
F. Insurance coverage
1. Verify that adequate coverage will be provided
2. Pursue alternative or additional coverage and benefits such as Medicaid waiver program and SSI
3. Evaluate ability of family to pay for uncovered care (eg, transportation, electricity)

a Secondary power generators may be necessary; local power companies and emergency providers should be alerted on
hospital discharge, to help prioritize responsiveness to emergencies.
b Arrangements should be made with telephone companies to ensure uninterrupted services. Internet services may also
be required, especially for those parents who are hearing impaired and cannot easily communicate via telephone.
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caregivers how to render care, teaching
assessment skills is also essential. For
example, it is important to know not
only how to suction or change a tra-
cheostomy tube but also when a child
needs this intervention. Home care-
givers should also have a clear un-
derstanding of when and how to call
the PCP or specialist, should problems
arise. Family preferences should be
considered when developing care reg-
imens, including timings for feeding
and medication administration. Hos-
pital schedules of administering en-
teral feedings every 2 hours around
the clock indefinitely are generally un-
sustainable expectations that families
are expected to adhere to at home.
After a prolonged hospitalization, it is
strongly recommended that the par-
ents stay overnight for 1 to 2 days
before discharge, allowing them to
render all the child’s care independently
but with the support of hospital staff for
questions and problem solving before
the discharge.12 Parents must demon-
strate competency in the use of mon-
itors that may be used in the home in
preparation of transitioning from hos-
pital to home. Standardized criteria for
caregiver competencies and ongoing de-
monstration of skills are much needed.

Arranging Home Care Nursing and
Developmental/Educational
Services

Some children and youth with special
health care needs have requirements
that are so time-consuming and com-
plex that parents alone cannot meet
those needs without home nursing
support.12 Children who require inten-
sive respiratory supports, such as
those with tracheostomy and ventilator
dependencies associated with high
suctioning requirements, are likely to
require private duty home nursing
rather than brief and periodic skilled
nursing visits. A nationwide shortage
of qualified pediatric registered nurses
and licensed practical nurses often

complicates and delays discharge, as
does ensuring coverage by insurance
for such support.15 The unique needs
of children with complex, chronic con-
ditions and their families who reside in
rural areas with limited nursing and
community resources should be antic-
ipated and addressed. Parents should
be actively involved in determining the
child’s care plan to ensure that the
plan is feasible from their perspective
in the context of their community. For
example, parents who must work out-
side the home often elect to have home
nursing during the day, whereas other
families elect to have nighttime nurs-
ing so that they can sleep. However,
some nursing agencies will not allow
the nurse to be the only adult in the
home and require that a family care-
giver be present as well. In some lim-
ited areas, providers specially trained
in the care of children with medical
complexity may offer an additional care
option for parents who are employed
outside the home or who are full-time
students themselves. Families and pro-
viders should have well-established
contingency plans that are responsive
to unanticipated interruptions in care-
giving (family or home nursing care).

Children from birth to 3 years of age
should be referred to local early in-
tervention programs for developmental
services.16 Children with sensory defi-
cits may require specialized referrals
to programs that address visual and/
or hearing impairments. Frequent and
consistent communication between
PCPs and early intervention providers
is essential to optimize each child’s me-
dical, developmental, and functional
outcomes. For school-aged children, it
is often important to meet with the
school, including the school nurse, to
plan for appropriate educational, ther-
apeutic, and medical services before
discharge from the hospital.17 For chil-
dren requiring care for their trache-
ostomy or enteral feedings in school,

training of the school personnel by
hospital personnel should be consid-
ered before patient discharge.

Arranging Providers for Supplies
and Durable Medical Equipment

Many large pediatric centers now have
care coordinators/discharge planners
(usually registered nurses) who ar-
range for home equipment such as
oxygen, respiratory technologies, enteral
feeding supplies, intravenous medica-
tions, specialized enemas, urinary ca-
theters, and other durable medical
equipment (DME) before discharge.
The prescription of DME that supports
safe and effective mobility, such as
specialized beds, bath seats, lift sys-
tems, and adapted car seats, should
also be completed collaboratively with
interdisciplinary providers before hos-
pital discharge.18 The child’s insurance
coverage usually dictates which DME
providers may be accessed, further
influenced by geographic considerations.
Early and meticulous discharge planning
is essential to ensure that the appro-
priate supplies are ordered and deliv-
ered in a timely way so that they can be
readily available for training of care-
givers and use on discharge.

Insurance Coverage for Care at
Home

At times, third-party payers fail to
cover the costs of specialized pediatric
private duty home care, leading to
delayed or even canceled hospital dis-
charges for children with complex,
chronic conditions and technology de-
pendencies.19 Lack of coverage for
home nursing or extended therapeutic
services are not uncommon. Families
may seek secondary insurance cover-
age through Medicaid to cover costs
denied by primary commercial payers.
Families often face financial hardship
related to extensive medical bills from
lengthy hospitalizations as well as lost
revenue related to the need to reduce
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employment outside of the home.20

Some children with disabilities are
eligible for Supplemental Security In-
come benefits, which may help meet
the financial demands.21 The financial
implications of caring for children with
special health care needs is further
discussed in the American Academy of
Pediatrics clinical report on parent-
provider-community partnerships.10

PART II: CARING FOR CHILDREN
AND YOUTH WITH MEDICAL
COMPLEXITY AT HOME

As complicated as sending a child home
from the hospital may be, sustaining the
child and family at home can be an even
greater challenge. The most common
reasons for failure of home care are the
lack of community and family resour-
ces, lack of financial resources, and
emotional depletion of the family.22 For
simplicity, an approach to caring for
children with complex, chronic con-
ditions at home can be divided into 7
main areas: (1) defining the basic med-
ical issues; (2) defining the develop-
mental issues; (3) understanding the
underlying diagnoses; (4) the role of
the PCP and the medical home; (5) the
needs of the family; (6) the ongoing
home care agencies and services re-
quired; and (7) assessment of the com-
munity and educational services.

Defining the Basic Medical Issues

Nutrition is 1 of the most basic medical
needs of every child. Many children
with disabilities are unable to meet
their nutritional requirements orally
and rely on enteral or parenteral sup-
ports. At every visit, it is important to
assess each child’s growth by using
readily available standardized growth
curves.23 It is important to consider the
route of feeding as well as its safety
and efficacy. For example, does the
child who eats orally cough, choke,
or demonstrate respiratory distress
during or after meals? If so, obtaining

a specialized feeding and swallowing
evaluation, including videofluoroscopic
studies, may be indicated. Alternatives
to oral intake include feeding via gas-
trostomy tube (ie, g-tube), nasogastric
tube, nasojejunal or jejunal tubes, or
via intravenous catheter, such as total
parenteral nutrition. Feedings via gas-
trostomy tube may be given as boluses
or continuous infusions by using feeding
pumps. Jejunal tube feedings must be
administered continuously because bolus
feedings are associated with abdomi-
nal pain, diarrhea, and dumping syn-
drome. Some children require specialized
formulas, such as elemental or higher-
calorie formulas, or supplements to in-
crease the caloric or nutritional density
of the diet. Because enteral feedings
and delivery systems are medically
necessary, they are generally covered
by third-party payers.24 A balanced in-
take of fiber and fluid is recommended
for optimal bowel motility and evacu-
ations. The need for consultations with
dietitians and gastroenterologists should
be determined by the child’s feeding
tolerance, nutritional status, and related
concerns (eg, gastroesophageal reflux
disease, dysmotility, constipation).

Respiratory issues can be frequent
and often life-limiting challenges for
children and youth with special health
care needs.25 Chronic lung disease
may follow preterm delivery or result
from chronic aspiration of feedings and
secretions in children with neurologic
disabilities. Children with neuromuscu-
lar conditions, such as muscular dys-
trophy, may need ventilator assistance
(via continuous positive airway pres-
sure, bilevel positive airway pressure,
and tracheostomies with ventilators).
Oxygen supplementation is frequently
indicated for children with neurologic
impairments as well as for those
with complex congenital heart dis-
ease. Airway issues related to severe
chronic airway obstruction in children
with craniofacial anomalies or severe

neuromuscular disorders may necessi-
tate placement of a tracheostomy, often
with continuous or intermittent venti-
lator support. Children may frequently
require bronchodilators or long-term
inhaled or systemic steroids, which
can compromise growth and bone
density. Other interventions such as
regular pulmonary toilet, often with
high-frequency chest wall oscillation
(eg, the Vest Airway Clearance System
[Hill-Rom, Minneapolis, MN] or Smartvest
[Electromed Inc, New Prague, MN])
or mechanical insufflator-exsufflator
(eg, CoughAssist [Phillips Respironics,
Pittsburgh, PA]) devices, may be nec-
essary. Typically, children with moder-
ate to severe respiratory impairments
benefit from ongoing input from pedi-
atric pulmonologists. Preventive care
should be a priority, including the pro-
vision of pneumococcal and annual in-
fluenza vaccines for at-risk children and
their families.

Children with special health care needs
receive 5 times the number of medi-
cations than do typical children.26 These
may include protein pump inhibitors for
gastroesophageal reflux disease; proki-
netic agents for dysmotility and remedies
for chronic constipation; and bronchodi-
lators, antiepileptics, spasmolytics, and
behavioral medications such as stimu-
lant, antipsychotic, or anxiolytic agents.
All medications have the potential for
adverse effects, and the use of multiple
medications increases the risk of drug–
drug interactions.27 Maintaining current
medication lists for the caregivers with
clear dosing regimens is essential, and
updated lists must be maintained in the
medical home. This action facilitates
timely refills, reduces risks of medication
errors, and allows health care providers
to regularly monitor for and address
potential drug interactions. This is a crit-
ical role of the PCP in the care of chil-
dren with complex conditions.

Complications of immobility can lead
to secondary conditions in children
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who are on bed rest or have decreased
mobility.28 Pediatricians and home
care providers need to vigilantly avoid
and otherwise identify and address
early threats to skin integrity, such
as decubitus ulcers29 over pressure
points, particularly the posterior oc-
ciput, sacrum, ischium, and heels.
Immobility and lack of weight bearing
also contributes to osteoporosis and
increases the risk of pathologic frac-
tures.30 Musculoskeletal contractures
and deformities can progress quickly;
range-of-motion exercises should be
routinely implemented in children who
are nonambulatory, which may require
input from the pediatric physical med-
icine specialist. Elimination disorders
can be managed with careful attention
to regular bowel and bladder emptying,
facilitated with regular bowel pro-
grams, enemas, bladder irrigations, and
intermittent catheterization as needed.
Regulation of sleep-wake cycles is an-
other strategy to minimize secondary
conditions. Children may benefit from
early intervention services and home
occupational and physical therapy for
the establishment of exercise regimens
and to ensure that appropriate equip-
ment is available to optimize mobility
and minimize complications (eg, hospi-
tal beds, commodes, wheelchairs).

Pain in children with complex, chronic
conditions may be caused by ortho-
pedic, gastrointestinal, or neurologic
issues. Their irritability and discom-
fort can be distressing to families and
home care providers. It may be chal-
lenging to determine whether there is
an underlying medical issue causing
pain that requires intervention, par-
ticularly in a child with limited com-
munication abilities.31 Validated and
reliable measures can be useful in
assessing pain in children with cog-
nitive impairments, such as the FLACC
(Face, Legs, Activity, Cry and Consol-
ability) Scale and the Pediatric Pain
Profile (http://www.ppprofile.org.uk).

Medical home providers may be called
on to evaluate the child to rule out
simple problems, such as otitis media,
which may be easily treatable. Less
obvious problems, such as urinary
tract infections, dental abscesses, or
pathologic fractures, may be contrib-
uting to discomfort and should be
identified and treated. Consultations
with palliative care providers might
further benefit children with chronic
pain and the families who care for
them.32

Defining Developmental Issues

Many children with special health care
needs have intellectual and physical
disabilities that affect their overall
health and development. If develop-
mental disabilities are suspected on
the basis of history, underlying diag-
nosis, or developmental screening re-
sults, it is critical to ensure that children
receive appropriate educational and
related services through an early
intervention or adapted preschool
program, often in collaboration with
medically based habilitative therapies.
Referrals for individualized habilitative
services often require prescriptions
from PCPs, particularly when coverage
is requested for medically based (as
opposed to educationally based) ther-
apeutic services, and pediatricians may
need to advocate for these services.17

Lastly, barriers to development, such
as impairments of vision and hearing,
should be identified and managed
promptly to maximize outcomes.

Understanding the Underlying
Etiology of the Child’s Conditions

Children and youth with special health
care needs should be discharged from
the hospital to home with a plan of
care that clearly addresses the acute
medical issues, any temporary or long-
term changes to the chronic condition
care plan, and family adaptation and
training.33 In addition, ongoing atten-
tion to the underlying chronic issues

should not be overlooked. For some
children, home care may be defined
by a course of antibiotics and wound
care, with discharge on resolution of
the primary concern. For other chil-
dren, an episode of acute pneumonia
will resolve, but long-term respiratory
failure and ventilator dependency will
persist and require ventilation titration.
Children with dependency on medical
devices (including pacemakers, ventri-
culoperitoneal shunts, intravascular
catheters, colostomies, and other de-
vices) warrant close monitoring for
device-related complications.

There are multiple etiologies of chronic
pediatric conditions associated with
special health care needs and disabi-
lities. Sometimes, the underlying diag-
nosis is straightforward, and the child’s
needs are well understood. However,
some children are discharged to home
without a clearly established diagnosis,
and the medical workup may still be in
progress at discharge. Differentiating
among time-limited acute conditions,
chronic but stable conditions, and pro-
gressive and life-limiting conditions in
children receiving home care ensures
that the care rendered is appropriate to
the needs of each individual.33

The Role of the Medical Home

Although pediatricians cannot be ex-
perts in every chronic condition of
childhood, it is important that they up-
date their knowledge regarding the in-
dividual children and youth with special
health care needs in their practices. By
reviewing the literature and consulting
with specialists, pediatricians can quickly
gain the needed expertise to manage
and coordinate care, whether it is with
interdisciplinary spina bifida or cranio-
facial teams or with individual special-
ists. Depending on the unique medical
needs or community resources of a
child, medical home providers may be
either PCPs or pediatric subspecialists.
An awareness of the recommended

PEDIATRICS Volume 129, Number 5, May 2012 1001

FROM THE AMERICAN ACADEMY OF PEDIATRICS

http://www.ppprofile.org.uk


Home Care of CHildren and youtH witH ComPleX HealtH Care needS and teCHnoloGy dePendenCieS  537

frequency of follow-up visits with con-
sultants further facilitates care coor-
dination. Pediatric residency programs
may need to reassess the training
experiences for their residents so that
future pediatricians have the needed
expertise and comfort in providing
medical homes for all children, including
those with chronic conditions, disabili-
ties, and complex home care needs.
Medical homes should ensure coordi-
nation of care associated with technol-
ogy dependencies among families of
children and youth with special health
care needs, home care providers, and
community systems, including emer-
gency medical services and utility com-
panies.34 Arrangements for uninterrupted
power in homes of children with te-
chnology dependencies may include
the provision of generators and prior-
itization by utility companies for im-
mediate restoration of services in the
event of disruptions.

The medical home office visit for
children and youth with special health
care needs, particularly with tech-
nology dependencies, needs to be care-
fully orchestrated, in terms of the
frequency, duration, and content of
visits. It can be useful to provide sep-
arate chronic condition management
visits and well-child visits or sched-
ule longer-than-routine visits, because
acute issues too often crowd out much-
needed time for routine pediatric care.
A large examination room that accom-
modates the child, family, and caregiver
(s) as well as wheelchairs and ven-
tilators, as needed, should be available.
Providers need to consider their own
access to dietitians, care managers,
social workers, and other support staff
members who contribute substantially
to the care of children and youth with
special health care needs. A systematic
method of communication among all
providers should be established so that
critical information is available during
office visits. Electronic health records

are increasingly used for this purpose.
A detailed problem list and care plan,
including the names and contact in-
formation for consulting specialists,
should be regularly updated in the
medical record. The medical home
should also maintain a record of medi-
cations and refills, the preferred phar-
macy, home care orders, referrals, and
letters of medical necessity.5 Home visits
by pediatricians can offer a safe and
efficient alternative to traditional office
visits.

Each individual medical home needs to
address payment for direct and indirect
services rendered. A major disincentive
in the current system of care is the lack
of physician compensation for time
invested in phone management, care
coordination, completion of home care
orders and recertifications, manage-
ment of medication refills, and letters of
medical necessity, although some in-
surance companies are starting to
cover care coordination.35 Children with
chronic conditions and disabilities may
be insured by Medicaid rather than by
private insurance companies, and the
effect of this policy on individual prac-
tices needs to be considered.

The Needs of the Family

Family-centered care is a critical com-
ponent of the medical home for children
and youth with special health care needs.
Providers should periodically assess
family caregiver skill and comfort in
rendering care, particularly when tech-
nology dependencies are present, and
offer opportunities to refresh or extend
skills to grandparents and other close
relatives or caregivers. The primary co-
ordinator of care should be explicitly
identified and may often be a parent.
Providers should have regular con-
versations with the families regarding
met and unmet home care staffing,
equipment, and transportation needs.

The needs of parents in their roles as
long-term caregivers as well as the

unique needs of siblings of children with
complex, chronic conditions and dis-
abilities should be recognized, with
appropriate referrals to community
agencies (eg, Supplemental Security
Income, Family Voices, disease-specific
organizations, adapted sports and rec-
reational programs). Families and pro-
viders should partner in care planning
and proactive discussions regarding
their child’s prognosis, including explicit
statement of family preferences regard-
ing resuscitation status and end-of-life
care. Referrals to palliative or hospice
care providers and wish-granting or-
ganizations may be arranged according
to family preferences. Formal and in-
formal opportunities for respite care
should be identified and accessed
whenever possible.

The presence of a child with complex
medical and developmental needs as-
sociated with technology dependencies
and long-term home care most cer-
tainly affects the physical and emotional
health and well-being of the parents,
siblings, and other family members.22,36

Siblings of children with disabilities
may demonstrate behavioral problems
or academic failures, as they often
assume caregiving responsibilities and
may have unmet needs for parental
attention and support.37 Family vaca-
tions may be canceled or postponed,
parental attendance at important school
or sports events may not occur, and
sometimes even serious medical symp-
toms in the well sibling may go unat-
tended. Siblings may sometimes be
called on to assume caregiving roles for
which they have not been appropriately
trained or are not developmentally pre-
pared. Pediatricians can assist these
children and their families by being
cognizant of these issues, seeing the
well siblings for separate appointments
where they can receive individualized
attention, and sometimes meeting pri-
vately with the siblings to allow them to
express their feelings. Because children
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with disabilities are at increased risk of
abuse and neglect, pediatricians should
also be particularly attentive to child–
family interactions and sensitive to
early indications of maltreatment. In
some instances, family support services
and counseling are indicated.38

Ongoing Home Health Care Needs

Some children and youth with special
health care needs have chronic con-
ditions associated with complete and
irreversible dependence on technology.
As a consequence, they may require
lifelong private duty nursing care. The
provision of uninterrupted home care is
threatened by national nursing short-
ages, limitations in the availability of
skilled pediatric nurses in rural areas,
and lack of funding.19 Pediatric equip-
ment is not universally available. Phy-
sicians need to provide frequent updates
on orders, with an associated flurry of
paperwork. Thus, home care services
must be carefully monitored and main-
tained to ensure that the requirements
of the children and youth with special
health care needs and their families are
safely and effectively met without in-
terruption. Transitioning from pediatric
to adult care providers also requires
careful planning.

Community and Educational
Services

Most children and youth with special
health care needs are cared for by
their families, with support from their
medical homes, pediatric subspecialists,
and communities. Community services
should not be underestimated, as they
offer developmental programs (eg, early
intervention programs),16 educational
services,39 and recreational opportuni-
ties.10,40 Individualized education plans
should include the provision of the
nursing care (eg, enteral feedings, air-
way suctioning, medication administra-
tion) necessary during school hours so
that each child can participate fully in

school programs. Programs of adapted
sports and recreation, specialized
vacation camps, and community-based
religious or cultural services offer ad-
ditional opportunities for child and
family participation in their communi-
ties. Table 2 lists issues that are im-
portant to monitor for children who
are receiving home care.

CONCLUSIONS

Children with complex medical and
developmental issues comprise a sig-
nificant percentage of hospitalized
pediatric patients and are being dis-
charged to homewith an ever-expanding
range of complex medical and technol-
ogy dependencies. Medical homes for
children with complex home care needs
must coordinate a team of providers
toward the overarching goal of opti-
mizing each child’s health, development,
and well-being. Pediatricians must un-
derstand the complexities of the child’s
underlying conditions, including ongo-

ing medical needs, prognosis and end-
of-life care, family needs, and available
community resources. Medical homes
may need to adapt routine practices
and individualize their approaches to
best orchestrate the multifaceted needs
of children and youth with special
health care needs, their parents and
families, and health care systems.
A systematic approach10 to pediatric care
with explicit care coordination, family-
centered care, and advanced planning
ensures the best outcomes and most
rewarding experiences for children and
youth with special health care needs,
their families, and providers.
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TABLE 2 Issues Related to Ongoing Monitoring of Home Care

1. Regular review of home care discharge plan to determine whether goals are being met or have changed
2. Child assessment
a. Physical condition
b. Appropriateness of current nursing care
c. Developmental issues
d. Advance care planning

3. Family assessment
a. Strengths
b. Problem identification
c. Changes
d. Family–provider communications
e. Adequacy of current services

4. Financial
a. Paperwork
b. Policy benefit changes
c. Family financial changes
d. Adequate coverage

5. Equipment/supplies/medications
a. Identification and tracking of current needs
b. Prescriptions written
c. Justification letters

6. Diagnostics ordered with appropriate interventions made, and referrals to specialists as needed
7. Follow-up appointments made
a. To PCP
b. To specialists
c. Coordination of appointments and procedures whenever possible
d. Communication with subspecialists in a timely way so that the child’s changing needs are being
Ć addressed
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POLICY STATEMENT

HPV Vaccine Recommendations

abstract
On October 25, 2011, the Advisory Committee on Immunization Practices
of the Centers for Disease Control and Prevention recommended that
the quadrivalent human papillomavirus vaccine (Gardasil; Merck & Co,
Inc, Whitehouse Station, NJ) be used routinely in males. The American
Academy of Pediatrics has reviewed updated data provided by the
Advisory Committee on Immunization Practices on vaccine efficacy,
safety, and cost-effectiveness as well as programmatic considerations
and supports this recommendation. This revised statement updates
recommendations for human papillomavirus immunization of both
males and females. Pediatrics 2012;129:602–605

INTRODUCTION

The American Academy of Pediatrics (AAP) recommends immunization
against human papillomavirus (HPV) for all 11- through 12-year-old
children as part of the adolescent immunization platform. Quadriva-
lent HPV vaccine (HPV4; Gardasil; Merck & Co, Inc, Whitehouse Station, NJ)
is the only vaccine approved for males, and either HPV4 or bivalent HPV
vaccine (HPV2; Cervarix; GlaxoSmithKline, Middlesex, UK) may be used in
females. This brief policy statement supersedes the previous AAP “per-
missive recommendation” for use of HPV4 in males1 and the retired 2007
policy statement.2 A complete rationale is available in the statement from
the Advisory Committee on Immunization Practices of the Centers for
Disease Control and Prevention.3

BRIEF BACKGROUND AND RATIONALE

HPVs are the most common sexually transmitted viruses in the United
States. The highest prevalence of HPV infection is found in sexually
active adolescents and young adults. Most HPV infections are asymp-
tomatic and resolve without complications within 2 years. However,
persistent infection with high-risk HPV types is responsible for most
cervical and anal cancers in females. In males, high-risk HPV types are
responsible for a large proportion of cancers of the mouth and
pharynx, which are increasing in recent years, and of anal and penile
cancers. Each year in the United States, approximately 15 000 cases of
cancer in females and 7000 cases of cancer in males are caused by
HPV types 16 and 18. Of the cancers in males, the great majority are
cancers of the oropharynx (approximately 5400), followed by anal
cancer (approximately 1400) and penile cancer (approximately 300).

The rationale for routine HPV immunization at 11 through 12 years of
age is twofold. First, optimal vaccine efficacy is derived if the vaccine is
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administered before onset of sexual
activity. The vaccine is inactive against
HPV types previously acquired by the
vaccine recipient. Second, antibody re-
sponses are highest at ages 9 through
15 years. Immunization of males pro-
vides direct benefit to males, including
prevention of genital warts and anal
cancer. Prevention of oropharyngeal
cancer has not been studied but is
biologically plausible. In addition, im-
munization of males is expected to
provide indirect benefit for females
through herd immunity. Four years af-
ter the initial recommendation for im-
munization of females, uptake of the
HPV vaccine lags behind other vaccines
offered in adolescence; results of the
2010 National Immunization Survey in-
dicated 32% of females 13 through 17
years have completed the 3-dose series.
The cost-effectiveness of male immu-
nization is sensitive to a range of as-
sumptions, such as vaccine efficacy,
vaccine coverage of females, and the
effect of HPV-associated diseases on
quality of life. Recognizing low vaccine
uptake among females and the prepon-
derance of heterosexual transmission in
the epidemiology of HPV, immunization
of males becomes a cost-effective in-
tervention for preventing disease
caused by vaccine types of HPV in both
genders.

Other interventions to reduce HPV in-
fection and HPV-associated genital
warts and malignancies include coun-
seling of adolescents regarding sexu-
ality, including abstinence and proper
use of condoms, and circumcision
of males. HPV is transmitted skin to
skin, so protection by condoms is
imperfect.4–6

As a sidebar, there is precedent for
vaccines recommended by the AAP
and the Advisory Committee on Immu-
nization Practices for prevention of sex-
ually transmitted infections and cancer
and for immunization of all children
to minimize infectious complications

disproportionately affecting females
during their reproductive years. Rubella
vaccine (a component of the measles-
mumps-rubella vaccine) is intended
primarily to prevent fetal miscarriages
and malformations after rubella infec-
tion during pregnancy, and hepatitis B
virus vaccine prevents cirrhosis of the
liver and hepatocellular carcinoma
caused by hepatitis B virus acquired at
time of birth or through later sexual
exposure.

HPV VACCINES

HPV4 contains no viral DNA and is not
infectious. It consists of bioengineered
viruslike particles produced from the
major capsid protein of HPV types 16
and 18, which are responsible for 70%
of cases of cervical, 87% of anal, 60%
of oropharyngeal, and 31% of penile
cancers. In addition, the vaccine in-
cludes capsid proteins of types 6 and
11, which are responsible for 90% of
genital warts and almost all cases of
juvenile recurrent respiratory papil-
lomatosis. Clinical trials have revealed
the vaccine to be highly immunogenic,
safe, and well tolerated in males and
females 9 through 26 years of age.
Antibody responses are at least twice
as high in individuals of both genders 9
through 15 years of age as in those 16
through 26 years of age. HPV4 was
licensed for use in females in 2006;
antibodies have been shown to persist
for at least 9 years. HPV4 was licensed
for use in males in 2009; the duration
of vaccine-induced antibodies is still
under investigation but is known to be
at least 5 years.

In sexually active female subjects 16
through 26 years of age, protection has
been demonstrated against persistent
infection; precancerous lesions of the
cervix, vulva, and vagina; and genital
warts caused by HPV types contained
in the vaccine. The vaccine was
recommended for females in 2007. In
sexually active male subjects 16 through

26 years of age, vaccine efficacy was
demonstrated against genital warts
caused by vaccine types. HPV4 was
permitted in males in 2010. Also in 2010,
the US Food and Drug Administration
added a new indication of prevention
of anal cancer in males and females on
the basis of data from an efficacy study
in males. In new data from a substudy
of high-risk sexually active young men
(men who have sex with men), protec-
tion has been demonstrated against
precancerous lesions of the anus. These
data contribute to the current rec-
ommendation. The study did not have
adequate power (too few penile or
perineal precancerous lesions) to
support benefit in preventing these
precancerous conditions. No studies
of HPV4 vaccine protection against
oropharyngeal cancers or recurrent
respiratory papillomatosis have been
conducted.

HPV2, directed at HPV types 16 and 18,
was licensed for use in females in 2009.
This vaccine is highly immunogenic,
safe, and well tolerated in females 9
through 26 years of age. Antibody re-
sponses are highest in girls 9 through
15 years of age. HPV2 is not licensed
for use in males.

The safety of HPV4 was evaluated in 2
large phase III clinical trials in females,
1 phase III clinical trial in males, and
several immunogenicity studies in ad-
olescents. There is continued surveil-
lance of potential adverse effects of
HPV vaccine through the Vaccine Ad-
verse Effect Reporting System as well
as real-time surveillance of large health
maintenance organization practices via
the Vaccine Safety Datalink. Several
other countries or communities con-
duct similar surveillance for adverse
effects of HPV vaccines. The Food and
Drug Administration requires post-
marketing surveillance by vaccine
manufacturers. After more than 40
million doses have been adminis-
tered in the first 5 years of routine
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administration in American girls, no
discernible, vaccine-specific adverse
effect, with the exception of rare ana-
phylaxis to vaccine components, has
been detected.

RECOMMENDATIONS

1. Girls 11 through 12 years of age
should be immunized routinely
with 3 doses of HPV4 or HPV2, ad-
ministered intramuscularly at 0, 1
to 2, and 6 months. The vaccines
can be administered starting at
9 years of age at the discretion
of the physician.

2. All girls and women 13 through
26 years of age who have not
been immunized previously or
have not completed the full vac-
cine series should complete the
series.

3. Boys 11 through 12 years of age
should be immunized routinely with
3 doses of HPV4, administered in-
tramuscularly at 0, 1 to 2, and 6
months. The vaccine can be given
starting at 9 years of age at the
discretion of the physician.

4. All boys and men 13 through 21
years of age who have not been
immunized previously or have not
completed the full vaccine series
should receive HPV4 vaccine.

5. Men 22 through 26 years of age
who have not been immunized
previously or have not completed
the full vaccine series may re-
ceive HPV4 vaccine. Cost-efficacy
models do not justify a stronger
recommendation in this age group.

6. Special effort should be given to
immunizing men who have sex
with men up to 26 years of age
who have not been immunized
previously or have not com-
pleted the full vaccine series.

7. Previous sexual activity is not a con-
traindication to HPV immunization

or completion of the immunization
series. Patients infected with 1 HPV
type may still benefit from protec-
tion against remaining HPV types in
the vaccine. Testing for previous
exposure to HPV is not recommen-
ded. HPV vaccine can be adminis-
tered when a female patient has an
abnormal or equivocal Papanicolaou
test result. There is no known ther-
apeutic (as opposed to prophylac-
tic) benefit from the HPV vaccines.

8. HIV-infected people of either gen-
der, 9 through 26 years of age,
who have not been immunized
previously or have not completed
the full vaccine series should re-
ceive or complete their series
with HPV4.

9. HPV vaccines can be administered
at the same visit as all other rec-
ommended vaccines.

10. HPV vaccine can be administered
in these special circumstances:

a. when a patient is immunocom-
promised because of disease or
medication
b. when a female patient is
breastfeeding

11. HPV vaccine is not recommended
during pregnancy. The practitioner
should inquire about pregnancy in
sexually active female patients, but
a pregnancy test is not required
before starting the immunization
series. If a vaccine recipient be-
comes pregnant, subsequent doses
should be postponed until comple-
tion of the pregnancy. It is recom-
mended that women who become
pregnant while receiving HPV vac-
cine be reported to registries that
have been developed to record data
on outcomes (HPV2: 1-888-452-9622;
HPV4: 1-800-986-8999).

12. Because HPV vaccine will not pre-
vent infection attributable to all
high-risk HPV types, cervical can-
cer screening recommendations

(ie, Papanicolaou testing) should
continue to be conducted in women
who have received HPV vaccine.

13. Administration of HPV vaccine
does not change current counsel-
ing recommendations for use of
barrier methods for the preven-
tion of HPV and other sexually
transmitted infections as well as
discussion about healthy choices
about sexual activity, including
condoms and abstinence.

14. HPV immunization of children 9
years of age and older should
be covered by all public and pri-
vate health insurers.

CONTRAINDICATIONS

HPV4 should not be given to people
with a history of immediate hyper-
sensitivity to yeast or to pregnant
women.

PRECAUTIONS

Immunizations should be deferred for
people with moderate or severe acute
illness. Because syncope can occur in
adolescents after injections and has
been reported after HPV vaccine,
vaccine recipients should sit or lie
down for 15 minutes after adminis-
tration.

IMPLEMENTATION

These updated recommendations for
HPV immunization will have consider-
able operational and fiscal effect on
pediatric practice. Therefore, the AAP
has developed implementation guid-
ance on supply, payment, coding, and
liability issues; these documents can
be found at www.aapredbook.org/
implementation.
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POLICY STATEMENT

Human Embryonic Stem Cell (hESC) and Human Embryo
Research

abstract
Human embryonic stem cell research has emerged as an important
platform for the understanding and treatment of pediatric diseases.
From its inception, however, it has raised ethical concerns based
not on the use of stem cells themselves but on objections to the source
of the cells—specifically, the destruction of preimplantation human
embryos. Despite differences in public opinion on this issue, a large
majority of the public supports continued research using embryonic
stem cells. Given the possible substantial benefit of stem cell research
on child health and development, the American Academy of Pediatrics
believes that funding and oversight for human embryo and embryonic
stem cell research should continue. Pediatrics 2012;130:972–977

INTRODUCTION

In the past 10 years, significant progress has been made in basic
and translational research using human embryonic stem cells (hESCs),
with specific implications for pediatric diseases such as hypoxic-
ischemic encephalopathy,1 bone marrow failure syndromes,2 leuke-
mia,3 and congenital heart disease.4 Although the fundamental principle
of stem cell research remains the same (ie, the development of un-
differentiated cells into committed cell lineages for the purpose of
tissue renewal and repair), the science has evolved to encompass many
new applications, including cell-based therapies5 and drug screening.6,7

Although these new applications are intriguing, they remain in the early
stages of development, and additional research is needed to make the
transition from bench to therapeutics. It is anticipated that continued
advances will have a substantial impact on the understanding and
treatment of pediatric diseases.

hESCS

Three unique properties of hESCs are as follows: (1) they are un-
specialized or undifferentiated; (2) they can differentiate into more
specialized cell types, such as brain, bone marrow, or heart, depending
on the developmental signals they receive (referred to as pluripotency);
and (3) they can continue to divide and renew themselves for longer
periods than differentiated cells.8

Current sources of hESCs include excess embryos that would have
been discarded after a successful in vitro fertilization (IVF) process,
from previously frozen embryos created as part of an earlier IVF
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process, and from de novo synthesis.
In addition, hESCs may be generated
from embryos with arrested9 or oth-
erwise abnormal growth that would
render them unsuitable for implanta-
tion. In these cases, the removal of the
cells to form the stem cell line results
in the destruction of the embryo.
There is some recent evidence that
hESC lines can be generated from 1 to
2 cells obtained by a biopsy procedure
that does not require destruction of
the embryo, but this procedure has
not obviated the need to continue to
derive stem cells in the traditional
manner, which results in the de-
struction of an embryo.10 Traditionally
created embryonic stem cell lines are
needed to serve as a comparison with
the newly developed lines to establish
whether they are indeed equivalent to
traditionally developed lines. More-
over, although a single cell biopsy may
be performed in IVF cases to test for
genetic diseases, it is unclear whether
it would be appropriate to transfer to
a uterus an embryo that underwent
such biopsy for the creation of stem
cell lines. It is not known whether the
biopsy makes the embryo less likely
to implant. Women undergoing IVF
typically choose to transfer to their
uterus embryos with the highest
likelihood of implantation and, even-
tually, healthy birth. If embryos that
have undergone a biopsy for purposes
unrelated to health are not going to
be chosen for implantation and will be
eventually discarded, then the single
biopsy procedure does not result in
“sparing” embryos (although it may
result in a delay in destruction). Re-
search is ongoing to identify novel and
more efficient methods of obtaining
stem cells from human embryos, and
it is anticipated that this area will
continue to evolve.

Once small numbers of embryonic
stem cells have been isolated from
human embryos, they are cultured in

the laboratory to generate an ongoing
source of cells, referred to as a cell
line. Because of the unique self-
renewing capacity of stem cells, the
lines can often be maintained in-
definitely. Because of constraints on
the use of federal funds for research
that results in the destruction of
a human embryo, federal research
grants involving hESCs entail the ex-
perimental manipulation of existing
hESC lines and do not directly fund the
acquisition of stem cells from the
embryo. To maximize collaboration and
access to hESC lines available nation-
ally and internationally, the National
Institutes of Health Office of Extramural
Research maintains a publicly acces-
sible registry that investigators may
access to apply for funds pertaining to
a particular cell line. State and private
funding of stem cell research may not
be similarly constrained.

ADULT STEM CELLS AND
INDUCIBLE PLURIPOTENT STEM
CELLS

In an attempt to find alternative
sources for stem cells, several addi-
tional methods have been developed
over the past 15 years. These include
the isolation and genetic reprogram-
ming of specific adult cells (usually
skin fibroblasts) into inducible plu-
ripotent stem cells (iPSCs). The de-
velopment of these methods has
not replaced the use of hESCs but
has offered additional insight into
the biology of cell differentiation,
dedifferentiation, and aging in new
biological models.

Most mature tissues have small pop-
ulations of stem cells that facilitate
continued tissue growth and repair.
These were first recognized in bone
marrow, and advances in their iso-
lation and expansion have revolution-
ized the treatment of hematologic and
other malignancies. Bone marrow
transplantation with hematopoietic

stem cells is now the standard of care
for pediatric high-risk leukemia as
well as for certain solid tumors, im-
mune deficiencies, and metabolic
disorders. Stem cells have also been
identified in the brain, cardiac muscle,
connective tissue, and bone. Most ev-
idence suggests that these cells are
not pluripotent, as are hESCs, but
could be induced to accelerate their
repair mechanism in cell-based re-
generative therapy, such as the use of
native neural stem cells to repair
spinal cord injury.11,12 Traditionally,
this technology has been limited by
the fact that adult stem cells are more
differentiated, are harder to isolate
from tissue, exist in relatively small
numbers, and are more difficult to
maintain in long-term culture when
compared with hESCs.

The generation of iPSCs from adult
cells represents a major advancement
in the understanding of the molecular
mechanisms of cell differentiation. In
2007, iPSCs were successfully gener-
ated from human fibroblasts by en-
gineering them to express genes
implicated in dedifferentiation and the
maintenance of “stemness.”13 These
cells were capable of differentiating
into all 3 embryonic germ layers (en-
doderm, mesoderm, and ectoderm).
It is anticipated that, as the tech-
nology evolves, iPSCs will have im-
portant implications for pediatric
diseases, including the study of tumor
differentiation,14,15 hematopoiesis,16,17

neurodegenerative disorders,18 and
damaged tissue regeneration.19,20

Opponents of funding for hESC re-
search believe that advances in the
use of iPSCs obviate the need for cells
derived directly from the human em-
bryo. Although the use of iPSCs
appears to hold great promise, there is
evidence that, when compared with
embryonic cells, iPSCs tend to retain
their “molecular identity” and may,
therefore, be less stable and efficient
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when programmed to develop into
a particular cell line.21 Their cellular
growth parameters may also be al-
tered and have an increased suscep-
tibility to unregulated growth similar
to a neoplastic process, raising can-
cer concerns. In addition, some iPSCs
may be susceptible to silencing of
genes required for fetal development
and differentiation.22 This concept of
lineage bias will continue to be an
active area of research requiring on-
going comparison of the pluripotency
of iPSCs and hESCs. For example, the
gene involved in fragile X syndrome,
the most common inherited form of
mental retardation in children, pro-
duces a protein vital to normal brain
development in normal patients but
acquires a silencing mutation in those
with the disease. Researchers have
shown that this gene functions nor-
mally in human embryonic cells and
becomes silenced as the cells differ-
entiate. In iPSCs, however, the gene is
already silenced before the cells begin
to differentiate.23 The use of iPSCs in
human trials is problematic, given the
high level of manipulation of these
cells and the resulting concerns about
how they will function in vivo. Whether
iPSCs will prove a useful substitute for
hESCs has yet to be determined. At
this time, comparative studies using
iPSCs will require an ongoing source
of hESCs, which are still considered
the scientific gold standard for em-
bryonic cell lines.24

hESC RESEARCH AND PEDIATRIC
DISEASE

The American Academy of Pediatrics
supports hESC research because
current research reveals it may posi-
tively affect the treatment of pediatric
diseases. In the past decade, several
promising advances have been made
with specific applications in pediatrics.
hESCs have been programmed to dif-
ferentiate into type II alveolar lung
cells25 capable of producing surfac-

tant, optimizing gas exchange, and
protecting against pathogen invasion.
Continued developments in this area
could enhance the treatment of neo-
natal lung disease, a leading cause of
morbidity and mortality in preterm
infants. Insulin-secreting populations
of pancreatic islet cells have been
developed.26 Additional research is
needed to stimulate these cells to
produce enough insulin to be physio-
logically functional. If achieved, this
could serve as a powerful therapy for
children facing lifelong insulin re-
placement and morbidity associated
with type I diabetes mellitus. A new
technique for culturing hESCs has
allowed for their differentiation into
skin cells that expand rapidly and may
serve as a replacement for autologous
skin grafts27 and their long-term cos-
metic sequelae. A direct comparison
of the tumor-killing capacity of natural
killer cells derived from hESCs versus
umbilical cord blood stem cells found
hESCs to be more efficient at killing
leukemias and solid tumors as well as
protecting against metastasis and
recurrence in an in vivo model.28

Further work in this area will be
particularly beneficial to children, in
whom the late effects of cancer che-
motherapy have been of increasing
concern.

ETHICAL ISSUES

There are few ethical concerns raised
about the use of isolated hESCs.
Rather, concerns focus on the sources
of the cells and, particularly, on the
need to destroy a human embryo
to derive the cell lines.29 If the
destruction of a human embryo is
a morally wrong act, then the use of
stem cells derived from the de-
struction of the embryo may also be
morally problematic. Some people
who object to the destruction of em-
bryos do not similarly object to
the use of stem cells derived from

those embryos but see the 2 acts as
separate. People who do object argue
that the use of such stem cells is
morally complicit.30 In some ways, this
concern may be time-limited (eventu-
ally, an alternative mechanism for
deriving cell lines that does not result
in the destruction of an embryo may
be discovered). But, as pointed out
earlier, even as new mechanisms are
developed, traditionally derived stem
cells must be used to set the standard
against which to compare the newly
derived lines.24

The moral status* of preimplantation
ex utero human embryos may never
be truly settled, and debates about
the ethics of stem cell research are
ongoing. Despite differences in public
opinion on this issue, a majority of the
public supports continued research
using embryonic stem cells.31 Those
people who disagree may argue
that preimplantation ex utero human
embryos should be accorded equal
moral status to fully developed
humans, but others counter that they
have lesser moral status. Those in the
latter category may argue that pre-
implantation ex utero embryos have
no moral status (because they lack
relevant characteristics, such as sen-
tience or ability to feel pain), or in-
stead they may attempt to place
embryos along a moral status hier-
archy with other biologically alive
entities, such as nonhuman animals.
Even those who believe these embryos
have little or no moral status may still
believe they should be treated with
respect or that there are certain
limits to what may be done with
a human embryo. Alternatively, those
who believe that the preimplantation

*Moral status refers to the determination that an
entity “counts” or that its interests must be taken
into account, from a moral (as opposed to legal)
point of view. Not all entities with moral status will
have legal status (eg, nonhuman animals). Not all
entities with legal status will have moral status
(eg, corporations).
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ex utero embryo has some moral
status may determine that the inter-
ests of those who could benefit from
future developed treatments weigh in
favor of their use. In particular, they
may find benefit in the use of embryos
that are already destined for disposal.
For the purposes of this policy state-
ment, it is important to recognize that
the moral status of preimplantation ex
utero embryos is a point of debate
and that any policy or regulatory
oversight system should be sensitive
to differing moral positions.

The American Academy of Pediatrics
recognizes the ethical considerations
inherent in hESC research but also
recognizes the potential benefit to
children of future discoveries, partic-
ularly children for whom successful
treatment of their diseases is cur-
rently limited. At this time, research
with hESCs offers a promising line
of inquiry for many of these diseases.
Because of the continued ethical
debates in this context, a regulatory
oversight framework should strive to
find as much common ground as
possible, although widespread agree-
ment on all issues may be impossible.
In a pluralistic society, minority views
should be respected but should not
necessarily determine policy. The de-
velopment of stem cell lines through
the destruction of preimplantation ex
utero embryos and research on stem
cell lines should be permitted. Public
funding for such work should also be
permitted. Although some may argue
that their taxes should not be used to
fund research to which they object,
this is no different than the use of
taxes to support other activities some
taxpayers object to, such as military
spending. Minority views can be
respected, in part, by the promotion of
research into ways to obtain hESCs
without destroying embryos.

In addition to the debate about de-
struction of embryos, there are

a number of other ethical issues that
arise in this context. For example,
there are ethical concerns regarding
acquisition of embryos from different
sources. The most common source is
excess embryos from the IVF process.
But embryos may also be created
specifically for stem cell research. For
those who believe that embryos have
some moral status (whether it is
equivalent to that of fully developed
humans), the creation of embryos for
research purposes may be more eth-
ically problematic than the use of ex-
cess embryos that would otherwise be
destroyed. Even those who believe the
embryo has no moral status may be
uneasy about creating them for purely
research uses. Because there are
fewer objections to the use of embryos
already created, research in this area
may be limited to cells derived from
excess IVF embryos. This would be
congruent with the view that embryos
have some moral status as well as the
view that embryos have little or no
moral status but should nonetheless
be treated with respect.

The use of excess IVF embryos creates
other ethical issues. Couples un-
dergoing IVF may be both emotionally
and financially vulnerable. Care must
be taken to ensure that the informed
consent process for research donation
has adequate protections. Under no
circumstances should couples feel
obligated to donate, and they should
be fully informed about the relevant
issues, including other choices they
can make regarding their excess em-
bryos. Moreover, couples should not
feel that their IVF care is in any way
dependent on their decision to donate.
Finally, it would be improper to offer
financial incentives to couples in ex-
change for donating their embryos for
the creation of stem cells because
such incentives raise concerns about
undue inducement. In addition, for
some, payment for embryos may seem

to commodify children or even dem-
onstrate disrespect for the embryo
(although payment of money can also
be viewed as a way of demonstrating
respect). Because of the varying
positions on this issue and the ab-
sence of a need to pay donors for any
time, effort, or risk involved in creating
the excess embryos, the American
Academy of Pediatrics finds financial
incentives to be inappropriate in this
context. Payment for the time, effort,
and risks involved in gamete donation
raises different issues and is beyond
the scope of this statement.

If embryos are created by using ge-
netic material from multiple individu-
als, it may be unclear who should
provide the consent for research. Most
IVF clinics do not look to gamete
donors specifically, but rather to the
individuals (or individual) who are
planning to use the embryos for re-
productive purpose to make decisions
about disposition, including research.
Consent forms for gamete donation
should make clear that the recipients
will have this dispositional authority.
Similarly, agreements between parties
who are creating embryos should set
forth terms of disposition at the outset
of the process, including what to do in
cases of disagreement, separation/
divorce, or death. hESCs should only
be derived from embryos donated for
research under either a previous
agreement or current consent from
parties with dispositional authority.

CONCLUSIONS

In a pluralistic society, substantive
disagreements may be addressed
through the legislative or regulatory
process. The National Institutes of
Health has issued guidelines on human
stem cell research that identify eligi-
bility for federal funding (setting
standards for donation, consent, and
the use of cells derived before the
guidelines took effect). The guidelines
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serve as an important roadmap for
using hESCs in research and attempt to
strike an acceptable balance between
the potential scientific benefits, the
ethical issues and concerns surround-
ing this research, and the need for
proper protection of human subjects. In
addition to guidelines developed at the
national or state level, it may be useful
to create institutional stem cell over-
sight bodies which could ensure the
application of legal restrictions and
evaluate ethical issues that may arise in
specific research proposals.

RECOMMENDATIONS
1. Given the substantial potential bene-

fit on child health and development,
the American Academy of Pediatrics
believes that public funding and
oversight for human embryo and
embryonic stem cell research should
continue. Funding for research that
seeks to identify mechanisms to de-
rive embryonic stem cells without
resulting in the destruction of an
embryo is also appropriate.

2. The American Academy of Pediat-
rics endorses the National Institutes
of Health Guidelines on Human Stem
Cell Research (http://stemcells.nih.gov/
policy/2009guidelines.html), which
identify eligibility for federal fund-
ing (setting standards for donation,
consent, and the use of cells de-
rived before the guidelines took ef-
fect). The guidelines serve as an
important roadmap for using hESCs
in research and strike an accept-
able balance between the potential
scientific benefits, the ethical issues
and concerns surrounding this re-
search, and the need for proper

protection of human subjects. In
particular, the American Academy
of Pediatrics supports the following
restrictions on hESC research:

a. hESCs should be derived from
embryos that were created by
using IVF for reproductive pur-
poses and are no longer needed
for this purpose.

b. The individuals who sought re-
productive treatment must give
voluntary written informed con-
sent for the human embryos to
be used for research purposes.

c. No payments, cash or in kind,
should be offered for donated
embryos used for hESC deriva-
tion.

d. There is a clear separation be-
tween the prospective embryo
donor(s)’s decision to create
human embryos for reproduc-
tive purposes and the prospec-
tive embryo donor(s)’s decision
to donate human embryos for
research purposes.
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POLICY STATEMENT

Instrument-Based Pediatric Vision Screening Policy
Statement

abstract
A policy statement describing the use of automated vision screening
technology (instrument-based vision screening) is presented. Screen-
ing for amblyogenic refractive error with instrument-based screening
is not dependent on behavioral responses of children, as when visual
acuity is measured. Instrument-based screening is quick, requires min-
imal cooperation of the child, and is especially useful in the preverbal,
preliterate, or developmentally delayed child. Children younger than 4
years can benefit from instrument-based screening, and visual acuity
testing can be used reliably in older children. Adoption of this new tech-
nology is highly dependent on third-party payment policies, which could
present a significant barrier to adoption. Pediatrics 2012;130:983–986

INTRODUCTION

With recent research and development of improved screening and
refractive devices, this policy statement supplants the 2002 position
paper1 and is in accord with the overall vision screening policy of the
American Academy of Pediatrics.2 This statement is cosponsored by
the American Academy of Ophthalmology, the American Association
for Pediatric Ophthalmology and Strabismus, and the American As-
sociation of Certified Orthoptists.

The goal of vision screening is to detect subnormal vision or risk
factors that threaten visual development, preferably at a time when
treatment can be initiated to yield the highest benefit.3 A primary goal
of vision screening in young children is the detection of amblyopia or
the risk factors for development of amblyopia, a neural deficit in vi-
sion that is estimated to be present in 1% to 4% of children.4 Am-
blyopia can be caused by obscured images (eg, from infantile
cataracts), misaligned images (eg, from constant strabismus), or
defocused images (eg, from different refractive errors between the
eyes, termed anisometropia). The hallmark of amblyopia is decreased
visual acuity, typically monocular, for which no ocular structural
disorder fully accounts. However, successful visual acuity testing by
using a vision chart is highly dependent on patient age and screener
experience. In children younger than 3 years, few professionals can
reliably determine acuity in each eye by using a vision chart.5 Therefore,
for younger children, the preferred methodology is instrument-based
detection of risk factors for amblyopia—primarily photoscreening
and autorefraction.
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PHOTOSCREENERS,
AUTOREFRACTORS, AND OTHER
INSTRUMENTS

Instrument-based screening, if per-
formed and interpreted correctly by
appropriately trained individuals, usually
identifies the presence and magnitude
of optical and physical abnormalities
of the eyes; it is quick and requires
minimal cooperation from the child.
Instrument-based screening systems
typically produce a hard copy or digital
record for inclusion in the patient re-
cord to document that screening was
performed and, in some cases, provide
an interpretation of the data.

Photoscreening uses optical images of
the eye’s red reflex to estimate re-
fractive error, media opacity, ocular
alignment, and other factors, such as
ocular adnexal deformities (eg, ptosis),
all of which put a child at risk for de-
veloping amblyopia. Photoscreening
instruments, which assess both eyes
simultaneously, have been found to be
useful for screening children,6–10 and
their output is interpreted by oper-
ators, by a central reading center, or
by computer.

Autorefraction involves optically auto-
mated skiascopy methods or wave-
front technology (Shack-Hartmann) to
evaluate the refractive error of each
eye. The National Institutes of Health–
sponsored Vision in Preschoolers Study7

systematically evaluated instrument-
based screening methods and com-
pared them with visual acuity–based
screening when administered by li-
censed eye-care professionals. For the
conditions most important to detect
and treat early and for a specificity of
90%, autorefraction had sensitivity of
81% to 88%, with the use of specified
referral criteria. For these conditions,
visual acuity testing had 77% sensitiv-
ity at 90% specificity. A disadvantage of
autorefractors is that they typically
measure only 1 eye at a time, limiting
their ability to detect strabismus in the

absence of abnormal refractive error.
However, in contrast to tabletop
autorefractors, which are difficult to
use with very young children, portable,
handheld autorefractors are useful for
screening young children.7,11–15 Autor-
efraction data yield numeric results that
are analyzed by the evaluator or by the
instrument itself to determine if a child
passes or fails the screening.

Other instruments have been or are
being developed to objectively evaluate
the eye or visual system for the
presence of risk factors for amblyopia.
These instruments are, at present,
without a sufficient evidence base for
recommendation.

As with any screening device, the sen-
sitivity and specificity will depend on the
referral criteria used. Alterations in
referral criteria result in an inverse
relationship between sensitivity and
specificity, such that high detection of
at-risk children (ie, high sensitivity) risks
excessive overreferrals (ie, low speci-
ficity), and minimization of overreferrals
(ie, high specificity) reduces detection of
at-risk children (ie, low sensitivity).

Both photoscreening and autorefraction
offer hope in improving vision-screening
rates in preverbal children, preliterate
children, and those with developmental
delays, who are the most difficult to
screen. Children younger than 4 years
can benefit from instrument-based
screenings. For children 4 to 5 years
of age, photoscreening and autore-
fraction have not been shown to be
superior or inferior to visual acuity
testing with the use of vision charts.7

In children older than 5 years, visual
acuity testing by using vision charts
can be used reliably and should be
performed every 1 to 2 years.2

BARRIERS TO THE USE OF
INSTRUMENT-BASED VISUAL
SCREENING

Although all of the aforementioned
instruments are available for use in

a primary care setting, all of them
involve substantial costs to the pri-
mary care practice. The instruments
themselves often cost thousands of
dollars, in addition to the costs of
printers and supplies for each test
performed. There are additional in-
direct costs, including space and staff
time required to perform these tests,
as well as physician time to interpret
them. High initial capital investments
for these instruments may be reduced
if suppliers offer a leasing option as an
alternative to purchasing equipment,
but these costs must still be calculated
into the total costs of performing
the test. Although Current Procedural
Terminology codes are available for
such devices, there is never a guar-
antee of payment from third-party
payers, even if the appropriate code is
used. Historically, when such codes
increase in frequency, third-party
payers simply cease paying them.
Additionally, visual screening is often
inappropriately bundled into a global
fee for the health maintenance visit,
despite the fact that this is a sepa-
rately identifiable service with real
costs and established relative value
units (RVUs). The adoption of any such
technology will be highly dependent
on the payment decisions of third-
party payers. Primary care physicians
will likely be slow to adopt these new
technologies, despite their merit, if
they are expected to absorb the cost
without adequate payment for their
up-front costs and their time. A level-1
Current Procedural Terminology code,
99174 with RVU 0.69, has been
assigned to photoscreening. The ade-
quacy of such an RVU depends on the
cost of the screening device.

RECOMMENDATIONS

� Vision screening should be per-
formed at an early age and at reg-
ular intervals with age-appropriate,
valid methods, ideally within the
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medical home. The goal remains to
identify and treat preventable visual
impairment at the earliest feasible
age.

� Photoscreening and handheld
autorefraction may be electively
performed in children 6 months
to 3 years of age, allowing earlier
detection of conditions that may
lead to amblyopia, as well as in
older children who are unable or
unwilling to cooperate with routine
acuity screening.

� Photoscreening and handheld autor-
efraction are recommended as an
alternative to visual acuity screening
with vision charts from 3 through
5 years of age, after which visual
acuity screening with vision charts
becomes more efficient and less
costly in the medical home. Ade-
quate payment for instrument-
based vision-screening services
must be ensured if there is to
be widespread adoption of this
recommendation.

� Alternatively, the use of vision
charts and standard physical exam-
ination techniques to assess ambly-
opia in children 3 to 5 years of age
in the medical home remains a via-
ble practice at the present time.

� There is no recommendation for
mass screening at this time.

� Vision screening is a separately
identifiable service and should not
be bundled into the global code of
well-child care. Adequate payment
for photoscreening and handheld
autorefraction must be ensured if
there is to be widespread adoption
of this recommendation.

� Regardless of the type of photo-
screening or autorefraction sys-
tem used, it is recommended
that the evaluator know how to
apply the technology properly and
understand the limitations of the
test in relation to the population
being tested.

� The American Academy of Pediat-
rics, American Academy of Oph-
thalmology, American Association
for Pediatric Ophthalmology and
Strabismus, and American Associ-
ation of Certified Orthoptists
advocate additional research of
photoscreening and handheld
autorefraction devices and other
vision screening methods to elu-
cidate the validity of results, ef-
ficacy, cost-effectiveness, and
payment policies for identifying
amblyogenic factors in different
age groups and subgroups of chil-
dren. The goal remains to elimi-
nate preventable childhood visual
impairment.
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POLICY STATEMENT

Levels of Neonatal Care

abstract
Provision of risk-appropriate care for newborn infants and mothers
was first proposed in 1976. This updated policy statement provides
a review of data supporting evidence for a tiered provision of care
and reaffirms the need for uniform, nationally applicable definitions
and consistent standards of service for public health to improve neo-
natal outcomes. Facilities that provide hospital care for newborn
infants should be classified on the basis of functional capabilities,
and these facilities should be organized within a regionalized system
of perinatal care. Pediatrics 2012;130:587–597

OBJECTIVE

This revised policy statement reviews the current status of the des-
ignation of levels of newborn care definitions in the United States,
which were delineated in a 2004 policy statement by the American
Academy of Pediatrics (AAP).1 Since publication of the 2004 policy
statement, new data, both nationally and internationally, have rein-
forced the importance of well-defined regionalized systems of perinatal
care, population-based assessment of outcomes, and appropriate epi-
demiologic methods to adjust for risk. This revised statement updates
the designations to provide (1) a basis for comparison of health out-
comes, resource use, and health care costs, (2) standardized nomen-
clature for public health, (3) uniform definitions for pediatricians and
other health care professionals providing neonatal care, and (4)
a foundation for consistent standards of service by institutions; state
health departments; and state, regional, and national organizations
focused on the improvement of perinatal care.

BACKGROUND

The availability of neonatal intensive care has improved the outcomes
of high-risk infants born either preterm or with serious medical or
surgical conditions.2–4 Many of these improvements can be attributed
to the concept and implementation of regionalized systems of peri-
natal care, broadly articulated in the 1976 March of Dimes report
“Toward Improving the Outcome of Pregnancy” (TIOP I).5 The TIOP I
report included criteria that stratified maternal and neonatal care
into 3 levels of complexity and recommended referral of high-risk
patients to higher-level centers with the appropriate resources and
personnel to address the required increased complexity of care.
However, since the initial TIOP I report was published more than 3
decades ago, there have been signs of deregionalization, including (1)
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an increase in the number of NICUs
and neonatologists, without a consis-
tent relationship to the percentage of
high-risk infants, (2) a proliferation of
small NICUs in the same regions as
large NICUs,6–11 and (3) failure of
states to reach the Healthy People
2010 goal that 90% of deliveries of
very low birth weight (VLBW; <1500 g)
infants occur at level III facilities.12,13

In the environment of deregionaliza-
tion, preterm birth rates have in-
creased 13% overall from 1990 to 2010
(10.6%–12.0%) as a result of a variety
of factors, including increases in elec-
tive early cesarean deliveries, multiple
births, advanced maternal age, and
complications of pregnancy.14–20 The
majority of the increase in the preterm
birth rate (>70%) is attributable to
late preterm births.21 Infants born late
preterm can experience significant
morbidity that may result in the need
for specialized care and advanced
neonatal services.22,23 An increase in
the supply of specialty staff24,25 and
availability of new neonatal therapies
(eg, bubble continuous positive airway
pressure), have expanded the scope of
care in level II facilities.26 Some have
expressed concern that level II hospi-
tals have expanded their scope of care
without sufficient evidence of favorable
outcome. Because most infant deaths
in the United States occur among the
most immature infants in the first few
days after birth,27,28 improvements in
regionalized systems may reduce mor-
tality among the most preterm new-
born infants.

REVIEW OF THE LITERATURE ON
NEONATAL LEVELS OF CARE SINCE
THE 2004 AAP POLICY STATEMENT

In 2004, the AAP defined neonatal levels
of care, including 3 distinct levels with
subdivisions in 2 of the levels.1 Level I
centers provided basic care; level II
centers provided specialty care, with
further subdivisions of IIA and IIB

centers; and level III centers provided
subspecialty care for critically ill new-
born infants with subdivisions of level
IIIA, IIIB, and IIIC facilities. Data pub-
lished since the 2004 statement have
informed the development of the levels
of care in this new policy statement.

A meta-analysis of the published liter-
ature from 1978 to 2010 clearly dem-
onstrates improved outcomes for VLBW
infants and infants <32 weeks’ gesta-
tional age born in level III centers.
Lasswell et al reviewed 41 English-
language US and international stud-
ies, which included >113 000 VLBW
infants and found that VLBW infants
born at non–level III hospitals had a
62% increase in odds of neonatal or
predischarge mortality compared with
those born at level III hospitals (ad-
justed odds ratio [aOR], 1.62; 95%
confidence interval [CI], 1.44–1.83).
Subset comparisons of studies identi-
fying infants <32 weeks’ gestation and
extremely low birth weight (ELBW)
infants (<1000 g) demonstrated simi-
lar effects (aOR, 1.55; 95% CI, 1.21–1.98;
aOR, 1.64; 95% CI, 1.14–2.36, respec-
tively). When only higher-quality stud-
ies were included, the findings were
consistent (VLBW aOR, 1.60; 95% CI,
1.33–1.92; <32 weeks’ gestation aOR,
1.42; 95% CI, 1.06–1.88; ELBW aOR, 1.80;
95% CI, 1.31–2.36). The effect of level of
care on VLBW mortality did not vary by
decade of publication29; hence, the risk
of death for VLBW infants born in level I
or II facilities remained higher than
those born within a level III facility.
Figures 1, 2, and 3 summarize the
findings of these studies.

As Lasswell and colleagues found, part
of the difficulty in collecting evidence
to provide accurate assessments of
VLBW outcomes has been in obtain-
ing appropriate standardized mea-
sures. Heterogeneity among studies on
neonatal levels of care suggests the
need for a quality standard for com-
parison which includes the following

elements: (1) population-based studies
within well-defined geographic regions,
(2) clear definitions of the “intervention”
or hospital level of care, and (3) ap-
propriate adjustment for confounding
factors to include maternal social and
demographic risk factors, pregnancy
and perinatal risks, and severity of ill-
ness at delivery.

Current Controversies in Levels of
Care Designation

Although little debate exists on the
need for advanced neonatal services
for the most immature and surgically
complex neonates, ongoing contro-
versies exist regarding which facili-
ties are qualified to provide these
services and what is the most ap-
propriate measure for such qualifi-
cation. These issues are, in general,
based on the need for comparison of
facility experience (measured by pa-
tient volume or census), location
(inborn/outborn deliveries, regional
perinatal center, or children’s hospi-
tal), or case mix (including stillbirths,
delivery room deaths, and complex
congenital anomalies).

Several studies have explored the topic
of center experience as measured by
volume or census of VLBW infants.30–35

Phibbs et al conducted a population-
based retrospective cohort study of
48 237 California VLBW infants to ex-
amine differences in neonatal mortality
among NICUs with various levels of
care and patient volumes. When com-
pared with high-volume, high-level
centers, the odds ratio of death was
1.19 (range, 1.04–1.37) for level IIIB, IIIC,
or IIID centers with <100 annual
admissions, 1.78 (range, 1.35–2.34) for
level IIIA centers with 26 to 50 annual
admissions, and 2.72 (range, 2.37–3.12)
for level I centers with <10 annual
admissions. The authors also found
that the percentage of VLBW infants
delivered in level IIIB, IIIC, or IIID centers
decreased from 36% in 1991 to 22% in
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2000 and estimated that shifting VLBW
births in urban areas (92% of VLBW
births) to level IIIC or IIID centers with
>100 annual admissions would have
prevented 21% of VLBW deaths in 2000.30

In a secondary data analysis, Chung et
al found that deregionalization of

California perinatal services resulted
in 20% of VLBW deliveries occurring in
level I and level II hospitals, with
lower-volume hospitals having the
highest odds of mortality.31

A population-based study of 4379 VLBW
infants who were born between 1991

and 1999 in Lower Saxony, Germany,
evaluated neonatal mortality in rela-
tion to both the annual volume of
births and NICU volume.32 There was
an increased odds of mortality in cen-
ters with annual NICU admissions of
fewer than 36 VLBW infants; the largest

FIGURE 1
Meta-analysis of adequate- and high-quality publications on VLBW infants, stratified by level of adjustment for confounding. (Reprinted with permission from
Lasswell S, Barfield WD, Rochat R, Blackmon L. Perinatal regionalization for very low birth weight and very preterm infants: a meta-analysis. JAMA. 2010;304
[9]:992–1000.29)

FIGURE 2
Meta-analysis of adequate- and high-quality publications on ELBW infants. (Reprinted with permission from Lasswell S, Barfield WD, Rochat R, Blackmon L.
Perinatal regionalization for very low birth weight and very preterm infants: a meta-analysis. JAMA. 2010;304[9]:992–1000.29)
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effect on mortality was for infants born
at less than 29 weeks’ gestation.

Other studies assessing NICU volume
suggest caution in using this mea-
sure as an effective indicator of quality
of care. Rogowski and colleagues
assessed the potential usefulness of
NICU volume as a quality indicator
among 94 110 VLBW infants entered
into the Vermont Oxford Network da-
tabase between 1995 and 2000 and
compared NICU volume with other
indicators based on hospital charac-
teristics and patient outcomes.33 They
found that although annual volume
explained 9% of the variation in hos-
pital mortality rates, other hospital
characteristics explained another 7%.
They suggested that direct measures
based on patient outcomes are more
useful quality indicators than volume
for the purpose of selective referral.

Several studies assessed the effects of
level of care, patient volume, and racial
disparities on mortality of VLBW in-
fants based on births in minority-
serving hospitals. Morales34 and Howell35

evaluated mortality of VLBW infants
born in minority-serving hospitals. In
both studies, neonatal level of care
and patient volume were each inde-
pendently associated with mortality,
suggesting that delivery of all VLBW
infants at high-volume hospitals would

reduce black-white disparities in VLBW
mortality rates. Rogowski and col-
leagues further suggest that the
quality of care in poor-outcome hos-
pitals could be improved through col-
laborative quality improvement, and
evidence-based selective referral.36

Several studies have compared the
short-term outcome of VLBW infants
born in centers with level III units (in-
born) compared with those born at
lower level centers and soon transferred
to a higher level (level III or children’s
hospital; outborn). Many of these stud-
ies are retrospective and may be sub-
ject to selection bias because infants
who were transferred most likely
had the highest chance of survival
and thus gave the impression of lower
mortality.24 In a secondary analysis of
a randomized placebo-controlled study
of preemptive morphine analgesia on
neonatal outcomes, Palmer et al com-
pared neonatal mortality as related to
place of birth for 894 infants who
were born at 23 to 32 weeks’ gesta-
tion. Outborn babies were more likely
to have severe intraventricular hem-
orrhage (P = .0005), and this increased
risk persisted after controlling for se-
verity of illness. However, when ad-
justed for antenatal steroids, the effect
of birth center was no longer signifi-
cant.37

Evaluating and controlling for con-
founding variables and “case-mix”
presents another set of challenges be-
cause these factors vary by popula-
tion. For example, race and insurance
status may have more of an effect
on birth outcomes in the United
States34–36,38 than in countries with
a more homogenous population and
universal national health care.39 There
are also potential confounding factors
for which measurement is frequently
lacking, such as parental wishes re-
garding aggressive resuscitation of an
infant. Arad et al noted that parental
wishes varied by religious affilia-
tion in their 2-hospital study. Because
religious affiliation was unequally
distributed between the 2 hospitals,
fewer attempts at resuscitation may
have been made at the level III hos-
pital, with a result of improved sur-
vival at the level II facility.40 More
comprehensive studies controlling for
confounding factors are needed.

Measured outcomes other than VLBW
mortality (notably, fetal mortality,
postdischarge mortality, and long-term
physical and neurodevelopmental out-
comes) may offer important infor-
mation in assessing the evidence for
newborn levels of care and perinatal
regionalization. Studies measuring the
effect of hospital level of birth on fetal

FIGURE 3
Meta-analysis of adequate- and high-quality publications on very preterm infants (<32 weeks’ gestation). (Reprinted with permission from Lasswell S,
Barfield WD, Rochat R, Blackmon L. Perinatal regionalization for very low birth weight and very preterm infants: a meta-analysis. JAMA. 2010;304[9]:992–
1000.29)
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and neonatal outcomes stratified by
gestational age, as well as by birth
weight, are also helpful, because ges-
tational age is a better gauge of fe-
tal maturity.41–44 Although some studies
include stillbirths and intrapartum fetal
deaths, measurement and surveillance
of fetal death varies widely.3 Congenital
anomalies are often excluded from
studies of perinatal regionalization but
should be considered in the provision
of risk appropriate care.45

Additional studies are also needed to
assess the effectiveness and potential
cost savings of centralizing expensive
technologies and provider expertise for
relatively rare conditions at a few loca-
tions and to assess the effectiveness,
including costs, of antenatal transport.

IMPORTANCE OF NEONATAL LEVELS
OF CARE

Provision of Standardized
Nomenclature for Public Health

Since 2004, efforts have been made to
improve the comparison of health out-
comes by hospital facility through the
use of standardized nomenclature on
the US birth certificate. The National
Center for Health Statistics at the Cen-
ters for Disease Control and Prevention
has worked with states to use the newly
revised US Standard Certificate of
Birth.46 This 2003 revised certificate
defines a NICU as a “hospital facility or
unit staffed and equipped to provide
continuous mechanical ventilatory sup-
port for a newborn infant.” It also
includes information on the use of an-
tenatal therapies and postpartum sur-
factant, which may be useful in
monitoring population-based utilization
of technologies at birth.47 In an analysis
of 16 states using the revised certificate
of birth, Barfield et al found that overall,
77.3% of VLBW infants were admitted to
NICUs; this estimate varied by state and
ranged from 63.7% in California to
93.4% in North Dakota. Among VLBW
infants of Hispanic mothers, 71.8% were

admitted to NICUs, compared with
79.5% of VLBW infants of non-Hispanic
black mothers and 80.5% of VLBW
infants of non-Hispanic white mothers.
In multivariable analysis, preterm de-
livery, multiple gestation, and cesarean
delivery were associated with higher
prevalence of NICU admission among
VLBW infants.13 State variations in the
receipt of intensive care for VLBW
infants may explain, in part, variation in
VLBW outcomes across the country.

Use of Uniform Definitions of Levels
of Care for Pediatricians and Other
Health Care Professionals

Variation in definition, criteria, and
state enforcement still occurs despite
the TIOP I guidelines. Blackmon et al
conducted an extensive review of all
50 states and the District of Columbia
governmental Web sites to assess state
definitions and levels terminology, func-
tional and utilization criteria, regulatory
compliance and funding measures, and
citation of AAP documents on levels
of neonatal care. The authors found
that state definitions, criteria, compli-
ance, and regulatory mechanisms for
the specific type of care neonatal cen-
ters provide varied considerably, and
they suggested a consistent national
approach.48 Lorch et al assessed all 50
states and the District of Columbia to
identify state certificate of need (CON)
legislation, a mechanism that regulates
the expansion of NICU facilities and
NICU beds. Thirty states regulated
the construction of NICUs through CON
programs, and non-CON program states
were associated with more NICU facili-
ties and more NICU beds (relative risk,
2.06; 95% CI, 1.74–2.45; and relative risk,
1.96; 95% CI, 1.89–2.03, respectively).
In large metropolitan areas, non-CON
states had higher infant mortality for
all birth weight groups.49

The Maternal and Child Health Bureau of
the Health Resources and Services Ad-
ministration has worked with state Title

V agencies to document the percentage
of VLBW infants delivered in level III
hospitals or subspecialty perinatal
clinics. In 2009, only 5 states met the
goal of at least 90% of VLBW infants
delivered at high-risk facilities.12 Yet,
the interpretation and reporting of
these facilities may be inconsistent as
some states had unclear facility defi-
nitions or included level II facilities in
their reporting. Recently, several states,
in partnership with national organiza-
tions, have taken more definitive action
in defining and regulating organization
of perinatal care.50

Development of Consistent
Standards of Service

Efforts by quality-improvement collabo-
ratives, health services researchers, and
public health officials will continue to
improve the standards by which to
measure quality of care.51,52 Quality-
improvement activities have begun to
flourish at all levels to improve maternal
and perinatal health and ideally prevent
preterm births; this includes provider-
level quality-improvement activities,
hospital-level performance measures,
and regional, state, and national per-
formance measures.53 Organizations
such as the March of Dimes have pro-
moted standard definitions of levels of
care since the introduction of perinatal
regionalization in the 1970s, reaffirmed
its importance in 1993 (TIOP II),54 and
included the concept of quality care for
the prevention of preterm birth with
a new TIOP (TIOP III) in 2010.53

DEFINITIONS OF LEVELS OF
NEONATAL CARE

The updated classification consists of
basic care (level I), specialty care (level
II), and subspecialty intensive care (level
III, level IV; Table 1). These definitions
reflect the overall evidence for risk-
appropriate care through the availabil-
ity of appropriate personnel, physical
space, equipment, technology, and
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organization.55 Each level reflects the
minimal capabilities, functional criteria,
and provider type required. Currently,
there are 148 specialty care units and
809 subspecialty care units self-
identified in the 2009 AAP perinatal
section directory.

Level I

Level I facilities (well newborn nurs-
eries) provide a basic level of care to

neonates who are low risk. They have
the capability to perform neonatal
resuscitation at every delivery and to
evaluate and provide routine postnatal
care for healthy newborn infants. In
addition, they can care for preterm
infants at 35 to 37 weeks’ gestation who
are physiologically stable and can
stabilize newborn infants who are less
than 35 weeks of gestation or who are
ill until they can be transferred to

a facility at which specialty neonatal
care is provided. Because late preterm
infants (34–36 weeks’ gestation) are at
risk for increased neonatal morbidity
and mortality, more evidence is needed
to determine their outcomes by level of
care.

Level II

Care in a specialty-level facility (level II)
should be reserved for stable or

TABLE 1 Definitions, Capabilities, and Provider Types: Neonatal Levels of Care

Level of Care Capabilities Provider Typesa

Level I • Provide neonatal resuscitation at every delivery Pediatricians, family physicians, nurse
practitioners, and other advanced
practice registered nurses

Well newborn nursery • Evaluate and provide postnatal care to stable term newborn
infants

• Stabilize and provide care for infants born 35–37 wk
gestation who remain physiologically stable

• Stabilize newborn infants who are ill and those born at <35
wk gestation until transfer to a higher level of care

Level II Level I capabilities plus: Level I health care providers plus:
Special care nursery • Provide care for infants born ≥32 wk gestation and weighing

≥1500 g who have physiologic immaturity or who are
moderately ill with problems that are expected to resolve
rapidly and are not anticipated to need subspecialty services
on an urgent basis

Pediatric hospitalists, neonatologist,
and neonatal nurse practitioners.

• Provide care for infants convalescing after intensive care
• Provide mechanical ventilation for brief duration (<24 h) or

continuous positive airway pressure or both
• Stabilize infants born before 32 wk gestation and weighing

less than 1500 g until transfer to a neonatal intensive care
facility

Level III Level II capabilities plus: Level II health care providers plus:
NICU • Provide sustained life support Pediatric medical subspecialistsb,

pediatric anesthesiologistsb,
pediatric surgeons, and pediatric
opthalmologistsb.

• Provide comprehensive care for infants born <32 wks
gestation and weighing <1500 g and infants
born at all gestational ages and birth weights with
critical illness

• Provide prompt and readily available access to a full range of
pediatric medical subspecialists, pediatric surgical
specialists, pediatric anesthesiologists, and pediatric
opthalmologists

• Provide a full range of respiratory support that may include
conventional and/or high-frequency ventilation and inhaled
nitric oxide

• Perform advanced imaging, with interpretation on an urgent
basis, including computed tomography, MRI, and
echocardiography

Level IV Level III capabilities plus: Level III health care providers plus:
Regional NICU • Located within an institution with the capability to provide

surgical repair of complex congenital or acquired conditions
Pediatric surgical subspecialists

• Maintain a full range of pediatric medical subspecialists,
pediatric surgical subspecialists, and pediatric
anesthesiologists at the site

• Facilitate transport and provide outreach education
a Includes all providers with relevant experience, training, and demonstrated competence.
b At the site or at a closely related institution by prearranged consultative agreement.
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moderately ill newborn infants who
are born at ≥32 weeks’ gestation or
who weigh ≥1500 g at birth with
problems that are expected to re-
solve rapidly and who would not be
anticipated to need subspecialty-level
services on an urgent basis. These
situations usually occur as a result of
relatively uncomplicated preterm labor
or preterm rupture of membranes.
There is limited evidence to support
the specific subdivision of level II care,
in part because of the lack of studies
with well-defined subdivisions. Level II
facilities should take into consider-
ation geographic constraints and
population size when assessing the
staffing resources needed to care
appropriately for moderately ill new-
born infants.

Level II nurseries may provide assisted
ventilation on an interim basis until the
infant’s condition either soon improves
or the infant can be transferred to
a higher-level facility. Delivery of con-
tinuous positive airway pressure
should be readily available by experi-
enced personnel, and mechanical
ventilation can be provided for a brief
duration (less than 24 hours). Level II
nurseries must have equipment (eg,
portable x-ray machine, blood gas
analyzer) and personnel (eg, physi-
cians, specialized nurses, respiratory
therapists, radiology technicians, lab-
oratory technicians) continuously
available to provide ongoing care as
well as to address emergencies. Re-
ferral to a higher level of care should
occur for all infants when needed for
pediatric surgical or medical sub-
specialty intervention.

Level III

Evidence suggests that infants who are
born at <32 weeks’ gestation, weigh
<1500 g at birth, or have medical or
surgical conditions, regardless of ges-
tational age, should be cared for at
a level III facility. Designation of level III

care should be based on clinical ex-
perience, as demonstrated by large
patient volume, increasing complexity
of care, and availability of pediatric
medical subspecialists and pediatric
surgical specialists. Subspecialty care
services should include expertise in
neonatology and also ideally maternal-
fetal medicine, if mothers are referred
for the management of potential pre-
term birth. Level III NICUs are defined
by having continuously available
personnel (neonatologists, neonatal
nurses, respiratory therapists) and
equipment to provide life support
for as long as necessary. Facilities
should have advanced respiratory
support and physiologic monitoring
equipment, laboratory and imaging
facilities, nutrition and pharmacy
support with pediatric expertise,
social services, and pastoral care.

Level III facilities should be able to
provide ongoing assisted ventilation
for 24 hours or more, which may in-
clude conventional ventilation, high-
frequency ventilation, and inhaled
nitric oxide. Level III facility capabilities
should also be based on a region’s con-
sideration of geographic constraints,
population size, and personnel re-
sources. If geographic constraints for
land transportation exist, the level III
facility should ensure availability of ro-
tor and fixed-wing transport services
to quickly and safely transfer infants
requiring subspecialty intervention.56

Potential transfer to higher-level facili-
ties or children’s hospitals, as well as
back-transport of recovering infants
to lower-level facilities, should be con-
sidered as clinically indicated.

A broad range of pediatric medical
subspecialists and pediatric surgical
specialists should be readily accessible
on site or by prearranged consultative
agreements. Prearranged consultative
agreements can be performed by
using telemedicine technology and/or
telephone consultation, for example,

from a distant location.50 Pediatric
ophthalmology services and an orga-
nized program for the monitoring,
treatment, and follow-up of retinopathy
of prematurity should be readily
available in level III facilities.57 Level III
units should have the capability to
perform major surgery on site or at a
closely related institution, ideally in
close geographic proximity. Because
the outcomes of less complex surgi-
cal procedures in children, such
as appendectomy or pyloromyotomy,
are better when performed by
pediatric surgeons compared with
general surgeons, it is recommended
that pediatric surgical specialists (in-
cluding anesthesiologists with pedi-
atric expertise) perform all procedures
in newborn infants.58

Level III facilities should have the ca-
pability to perform advanced imaging
with interpretation on an urgent basis,
including CT, MRI, and echocardiogra-
phy. Level III facilities should collect data
to assess outcomes within their facility
and to compare with other levels.

Level IV

Level IV units include the capabilities of
level III with additional capabilities and
considerable experience in the care of
the most complex and critically ill
newborn infants and should have pe-
diatric medical and pediatric surgi-
cal specialty consultants continuously
available 24 hours a day. Level IV fa-
cilities would also include the capa-
bility for surgical repair of complex
conditions (eg, congenital cardiac
malformations that require cardiopul-
monary bypass with or without ex-
tracorporeal membrane oxygenation).
More evidence is needed to assess the
risk of morbidity and mortality by level
of care for newborn infants with com-
plex congenital cardiac malformations.
A recent study by Burstein et al59 was
not able to note a difference in post-
operative morbidity or mortality
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associated with dedicated pediatric
cardiac ICUs versus NICUs and PICUs
but did not separately assess the
newborn and postneonatal periods.
Although specific supporting data
are not currently available, it is
thought that concentrating the care
of such infants at designated level IV
centers will allow these centers to
develop the expertise needed to
achieve optimal outcomes.

Not all level IV hospitals need to act as
regional centers; however, regional
organization of perinatal health care
services requires that there be co-
ordination in the development of
specialized services, professional
continuing education to maintain
competency, facilitation of opportu-
nities for transport and back-trans-
port,60 and collection of data on long-
term outcomes to evaluate both the
effectiveness of delivery of perinatal
health care services and the safety
and efficacy of new therapies. These
functions usually are best achieved
when responsibility is concentrated
in a single regional center with both
perinatal and neonatal subspecialty
services. In some cases, regional
coordination may be provided ade-
quately by the collaboration of a
children’s hospital with a sub-
specialty perinatal facility that is in
close geographic proximity.61

STANDARDS OF SERVICE FOR
HOSPITALS PROVIDING NEONATAL
CARE

Current evidence indicates that family
and cultural considerations are im-
portant for care of sick neonates.62–65

These considerations include family-
and patient-centered care, culturally
effective care, family-based educa-
tion, and opportunities for back-
transport to level II facilities or
transfer to the family’s local com-
munity facility when medically and
socially indicated.64–67

SUMMARY AND
RECOMMENDATIONS

1. Regionalized systems of perinatal
care are recommended to ensure
that each newborn infant is delivered
and cared for in a facility most
appropriate for his or her health
care needs, when possible, and to
facilitate the achievement of opti-
mal health outcomes.

� Because VLBW and/or very pre-
term infants are at increased
risk of predischarge mortality
when born outside of a level III
center, they should be deliv-
ered at a level III facility unless
this is precluded by the moth-
er’s medical condition or geo-
graphic constraints.

2. The functional capabilities of facili-
ties that provide inpatient care for
newborn infants should be classi-
fied uniformly on the basis of geo-
graphic and population parameters
in collaboration with state health
departments, as follows:

� Level I: a hospital nursery or-
ganized with the personnel and
equipment to perform neonatal
resuscitation, evaluate and pro-
vide postnatal care of healthy
newborn infants, provide care
for infants born at 35 to 37
weeks’ gestation who remain
physiologically stable, and sta-
bilize ill newborn infants or
infants born at less than 35
weeks’ gestational age until
transfer to a facility that can
provide the appropriate level
of neonatal care.

� Level II: a hospital special care
nursery organized with the
personnel and equipment to
provide care to infants born
at 32 weeks’ gestation or more
and weighing 1500 g or more
at birth who have physiologic
immaturity, such as apnea of
prematurity, inability to maintain

body temperature, or inability
to take oral feedings; who
are moderately ill with problems
that are expected to resolve rap-
idly and are not anticipated to
need subspecialty services on
an urgent basis; or who are
convalescing from a higher level
of intensive care. A level II cen-
ter has the capability to provide
continuous positive airway pres-
sure and may provide me-
chanical ventilation for brief
durations (less than 24 hours).

� Level III: a hospital NICU orga-
nized with personnel and equip-
ment to provide continuous life
support and comprehensive
care for extremely high-risk
newborn infants and those with
critical illness. This includes
infants born weighing <1500 g
or at <32 weeks’ gestation. Level
III units have the capability to
provide critical medical and sur-
gical care. Level III units routinely
provide ongoing assisted ventila-
tion; have ready access to a full
range of pediatric medical sub-
specialists; have advanced imag-
ing with interpretation on an
urgent basis, including CT, MRI,
and echocardiography; have ac-
cess to pediatric ophthalmologic
services with an organized
program for the monitoring,
treatment, and follow-up of reti-
nopathy of prematurity; and
have pediatric surgical special-
ists and pediatric anesthesiolo-
gists on site or at a closely
related institution to perform
major surgery. Level III units
can facilitate transfer to
higher-level facilities or child-
ren’s hospitals, as well as back-
transport recovering infants to
lower-level facilities, as clinically
indicated.

� Level IV units have the capa-
bilities of a level III NICU and
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are located within institutions
that can provide on-site surgi-
cal repair of serious congenital
or acquired malformations. Level
IV units can facilitate transport
systems and provide outreach
education within their catchment
area.

3. The functional capabilities of facilities
that provide inpatient care for new-
born infants should be classified uni-
formly and with clear definitions that
include requirements for equipment,
personnel, facilities, ancillary serv-
ices, training, and the organization
of services (including transport) for
the capabilities of each level of care.

4. Population-based data on patient
outcomes, including mortality, mor-
bidity, and long-term outcomes,
should be obtained to provide
level-specific standards for patients
requiring various categories of
specialized care, including surgery.
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TECHNICAL REPORT

Male Circumcision

abstract
Male circumcision consists of the surgical removal of some, or all, of the
foreskin (or prepuce) from the penis. It is one of the most common pro-
cedures in the world. In the United States, the procedure is commonly per-
formed during the newborn period. In 2007, the American Academy of
Pediatrics (AAP) convened a multidisciplinary workgroup of AAP members
and other stakeholders to evaluate the evidence regarding male circumci-
sion and update the AAP’s 1999 recommendations in this area. The Task
Force included AAP representatives from specialty areas as well as mem-
bers of the AAP Board of Directors and liaisons representing the American
Academy of Family Physicians, the American College of Obstetricians and
Gynecologists, and the Centers for Disease Control and Prevention. The
Task Force members identified selected topics relevant to male circumci-
sion and conducted a critical review of peer-reviewed literature by using
the American Heart Association’s template for evidence evaluation.

Evaluation of current evidence indicates that the health benefits of new-
born male circumcision outweigh the risks; furthermore, the benefits of
newborn male circumcision justify access to this procedure for families
who choose it. Specific benefits from male circumcision were identified for
the prevention of urinary tract infections, acquisition of HIV, transmission
of some sexually transmitted infections, and penile cancer. Male cir-
cumcision does not appear to adversely affect penile sexual function/
sensitivity or sexual satisfaction. It is imperative that those providing cir-
cumcision are adequately trained and that both sterile techniques and
effective pain management are used. Significant acute complications
are rare. In general, untrained providers who perform circumcisions have
more complications than well-trained providers who perform the proce-
dure, regardless of whether the former are physicians, nurses, or tradi-
tional religious providers.

Parents are entitled to factually correct, nonbiased information about cir-
cumcision and should receive this information from clinicians before con-
ception or early in pregnancy, which is when parents typically make
circumcision decisions. Parents should determine what is in the best in-
terest of their child. Physicians who counsel families about this decision
should provide assistance by explaining the potential benefits and risks
and ensuring that parents understand that circumcision is an elective
procedure. The Task Force strongly recommends the creation, revision,
and enhancement of educational materials to assist parents of male
infants with the care of circumcised and uncircumcised penises. The Task
Force also strongly recommends the development of educational materi-
als for providers to enhance practitioners’ competency in discussing
circumcision’s benefits and risks with parents.

The Task Force made the following recommendations:

TASK FORCE ON CIRCUMCISION
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circumcision
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� Evaluation of current evidence indi-
cates that the health benefits of
newborn male circumcision out-
weigh the risks, and the benefits
of newborn male circumcision jus-
tify access to this procedure for
those families who choose it.

� Parents are entitled to factually
correct, nonbiased information about
circumcision that should be provided
before conception and early in preg-
nancy, when parents are most likely
to be weighing the option of circum-
cision of a male child.

� Physicians counseling families
about elective male circumcision
should assist parents by explaining,
in a nonbiased manner, the poten-
tial benefits and risks and by ensur-
ing that they understand the
elective nature of the procedure.

� Parents should weigh the health
benefits and risks in light of their
own religious, cultural, and per-
sonal preferences, as the medical
benefits alone may not outweigh
these other considerations for in-
dividual families.

� Parents of newborn boys should be
instructed in the care of the penis,
regardless of whether the new-
born has been circumcised or not.

� Elective circumcision should be
performed only if the infant’s con-
dition is stable and healthy.

� Male circumcision should be per-
formed by trained and competent
practitioners, by using sterile tech-
niques and effective pain manage-
ment.

� Analgesia is safe and effective in
reducing the procedural pain asso-
ciated with newborn circumcision;
thus, adequate analgesia should
be provided whenever newborn
circumcision is performed.

8 Nonpharmacologic techniques
(eg, positioning, sucrose paci-
fiers) alone are insufficient to

prevent procedural and post-
procedural pain and are not
recommended as the sole meth-
od of analgesia. They should be
used only as analgesic adjuncts
to improve infant comfort dur-
ing circumcision.

8 If used, topical creams may cause
a higher incidence of skin irrita-
tion in low birth weight infants,
compared with infants of normal
weight; penile nerve block tech-
niques should therefore be cho-
sen for this group of newborns.

� Key professional organizations
(AAP, the American Academy of
Family Physicians, the American
College of Obstetricians and Gyne-
cologists, the American Society of
Anesthesiologists, the American
College of Nurse Midwives, and
other midlevel clinicians such as
nurse practitioners) should work
collaboratively to:

8 Develop standards of trainee
proficiency in the performance
of anesthetic and procedure
techniques, including suturing;

8 Teach the procedure and anal-
gesic techniques during post-
graduate training programs;

8 Develop educational materials
for clinicians to enhance their
own competency in discussing
the benefits and risks of cir-
cumcision with parents;

8 Offer educational materials to
assist parents of male infants
with the care of both circumcised
and uncircumcised penises.

� The preventive and public health ben-
efits associated with newborn male
circumcision warrant third-party
reimbursement of the procedure.

The American College of Obstetricians
and Gynecologists has endorsed this
technical report. Pediatrics 2012;130:
e756–e785

INTRODUCTION AND BACKGROUND

Statement of the Issue

The American Academy of Pediatrics’
(AAP) statement on circumcision of
the newborn penis was last issued in
May 1999.1 The Circumcision Policy
Statement recognized the health ben-
efits of circumcision but did not deem
the procedure to be a medical neces-
sity for the well-being of the child. Since
that time, substantial contributions
have been made to the peer-reviewed
literature concerning circumcision of
males and its possible benefits. For this
reason, in 2007, the AAP formed a Task
Force charged with reviewing current
evidence on male circumcision and
updating the policy on this procedure
to provide guidance to AAP member-
ship regarding the circumcision of
newborn males.

The American College of Obstetricians
and Gynecologists has endorsed this
technical report.

Background

Male circumcision consists of the
surgical removal of some, or all, of the
foreskin (or prepuce) from the penis. It
is one of the most common procedures
in the world. In the United States, the
procedure is most frequently per-
formed during the newborn period.
Elective circumcision performed soon
after the newborn period is generally
a result of deferral because of low
birth weight or illness in the newborn.
Circumcision after the newborn period
is most commonly performed because
of the infant’s low birth weight or ill-
ness precluded newborn circumci-
sion. Other infants are circumcised
later in life because of the occurrence
of tight phimosis and/or urinary tract
infection (UTI).

The 3 most common operative meth-
ods of circumcision for the newborn
male include: the Gomco clamp, the
Plastibell device, and the Mogen clamp
(or variations derived from the same

PEDIATRICS Volume 130, Number 3, September 2012 e757

FROM THE AMERICAN ACADEMY OF PEDIATRICS



male CirCumCiSion 579

principle on which each of these
devices is based). The elements that
are common to the use of each of these
devices to accomplish circumcision
include the following: estimation of the
amount of external skin to be removed;
dilation of the preputial orifice so that
the glans can be visualized to ensure
that the glans itself is normal; bluntly
freeing the inner preputial epithelium
from the epithelium of the glans;
placing the device (at times a dorsal
slit is necessary to do so); leaving
the device in situ long enough to pro-
duce hemostasis; and removal of the
foreskin.

The extent of this practice in the United
States has been estimated by various
federally sponsored national surveys,
each of which has its strengths and
limitations; thus, multiple measures of
circumcision prevalence and incidence
are presented. There are large pop-
ulation measures of male circumcision
in the United States, measuring either
the occurrence (ie, incidence) of male
circumcision among newborns or the
existence of the circumcised state
among representative samples of
males in the United States at a par-
ticular period in time (ie, prevalence).
The findings of these studies are
qualitatively similar and consistently
estimate the rate of male circumcision
to range from 42% to 80% among
various populations.2–6

A recent Centers for Disease Control
and Prevention (CDC) study assessed
trends in the incidence of in-hospital
newborn male circumcision from 1999
to 2010 using 3 independent sources of
discharge data on in-patient hospital-
izations: the National Center for Health
Statistics’ National Hospital Discharge
Survey (NHDS), the Agency for Health-
care Research and Quality’s National In-
patient Sample (NIS), and the SDI
Health’s Charge Data Master (CDM).2,3

These sources were used to estimate the
incidence of newborn male circumcision

in the first month of life. Overall from
1999 to 2010, the CDC’s weighted
analysis found that the approximate
percentage of newborn US males
who were circumcised was approxi-
mately 59.1% according to the NHDS,
57.8% according to the NIS, and 55.8%
according to the CDM. The incidence of
newborn male circumcision decreased
over time in all 3 data sources: from
62.5% in 1999 to 56.9% in 2008
according to the NHDS; from 63.5% in
1999 to 56.3% in 2008 according to
the NIS; and from 58.4% in 2001 to
54.7% in 2010 according to the CDM
(Fig 1). A key limitation is that these
incidence rates were derived from
hospital-based surveys and do not in-
clude out-of-hospital circumcisions;
thus, these data sources underes-
timate the actual rate of newborn
male circumcision in the first month
of life.

NIS

The NIS is a database of 5 to 8 million
hospital inpatient stays drawn from
states that participate in the Health-
care Cost and Utilization Project
(HCUP). In 2008, these states com-
prised 95% of the US population. The
NIS is used to track and analyze na-
tional trends in health care utilization,
delivery, and outcomes via a 20%
stratified sample of 1000 community
hospitals. Weights are provided to
calculate national estimates.4

The NIS indicates that circumcision
was performed in 57% of male new-
born hospitalizations between 1998
and 2005. NIS data from 1988 to 2008
indicate that the rate of circumcision
performed during newborn male de-
livery hospitalizations increased sig-
nificantly from 48% in 1988–1991, to
61% in 1997–2000,5 then declined from
61% to 56% in 2000–20086 (Fig 1).
Circumcision rates were highest in the
Midwestern states (74%), followed by
the Northeastern (67%) and Southern
states (61%). The lowest circumcision

rates were found in the Western
states (30%) (Table 1).3

NHANES

The NHANES provides a snapshot of the
health and nutritional status of the US
population aged 14 to 59 years at the
time of the survey, by using a proba-
bility sample of persons aged 0 to
over 60 years. Prevalence of male cir-
cumcision is derived from participant
self-report and is thus subject to
misclassification. From 1999 to 2004,
NHANES found that, of the 6174 men
surveyed, 79% of men reported be-
ing circumcised, including 88% of
non-Hispanic white men, 73% of non-
Hispanic black men, 42% of Mexican-
American men, and 50% of men of
other races/ethnicities6 (Fig 2).

However, prevalence rates are limited
by the accuracy of the examiner and/or
the self-report.7,8 These findings un-
derscore the necessity of using a
standardized clinical examination for
establishing circumcision status for
the purpose of research on circumci-
sion. It also highlights the potential
difficulty of advising on care of the
circumcised and uncircumcised penis
when an individual and/or clinician
may not know which condition is
present.

Ethical Issues

The practice of medicine has long
respected an adult’s right to self-
determination in health care decision-
making. This principle has been
operationalized through the doctrine
of informed consent. The process of
informed consent obligates the clini-
cian to explain any procedure or
treatment and to enumerate the risks,
benefits, and alternatives so the pa-
tient can make an informed choice. As
a general rule, minors in the United
States are not considered competent
to provide legally binding consent re-
garding their health care, and parents
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or guardians are empowered to make
health care decisions on their behalf.9

In most situations, parents are gran-
ted wide latitude in terms of the
decisions they make on behalf of their
children, and the law has respected
those decisions except where they are
clearly contrary to the best interests
of the child or place the child’s health,
well-being, or life at significant risk of
serious harm.10

Parents and physicians each have an
ethical duty to the child to attempt to
secure the child’s best interest and

well-being.11 Reasonable people may
disagree, however, as to what is in the
best interest of any individual patient or
how the potential medical benefits and
potential medical harms of circumci-
sion should be weighed against each
other. This situation is further compli-
cated by the fact that there are social,
cultural, religious, and familial benefits
and harms to be considered as well.12 It
is reasonable to take these nonmedical
benefits and harms for an individual
into consideration when making a de-
cision about circumcision.13

In cases such as the decision to per-
form a circumcision in the newborn
period (where there is reasonable
disagreement about the balance be-
tween medical benefits and harms,
where there are nonmedical benefits
and harms that can result from a de-
cision on whether to perform the
procedure, and where the procedure
is not essential to the child’s imme-
diate well-being), the parents should
determine what is in the best interest
of the child. In the pluralistic society
of the United States, where parents
are afforded wide authority for de-
termining what constitutes appropri-
ate child-rearing and child welfare, it
is legitimate for the parents to take
into account their own cultural, re-
ligious, and ethnic traditions, in addi-
tion to medical factors, when making
this choice.11

Physicians who counsel families about
this decision should assist parents by
objectively explaining the potential
benefits and risks of circumcising their
infant.10 Because some families may opt
to circumcise as part of religious or
traditional practice, discussion should
also encompass risks and benefits of

TABLE 1 Multivariate Cox Proportional Hazards Regression of Selected Factors Associated With
Circumcision Among Male Newborn Delivery Hospitalizations, United States, 1998–20052

Characteristic Weighted % of Male
Infant Circumcisions

Adjusted Prevalence
Rate Ratios (95% CI)

Hospital region
Midwest 74 3.53 (3.23–3.87)
Northeast 67 2.90 (2.64–3.18)
South 61 2.80 (2.56–3.07)
West 30 1.00

Payer
Private 67 1.76 (1.70–1.82)
Public 45 1.00

Hospital location
Urban 66 1.29 (1.24–1.34)
Rural 56 1.00

Newborn health status
Term, healthy 61 1.22 (1.20–1.23)
Not term, healthy 54 1.00

FIGURE 1
Incidence of in-hospital newborn male circumcision, according to data source; United States, 1999–2010.2,3
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having a medical professional per-
form this procedure in a clinical set-
ting versus having it performed by
a traditional/religious provider in
a nonmedical environment.

Parents may wish to consider whether
the benefits of the procedure can be
attained in equal measure if the pro-
cedure is delayed until the child is of
sufficient age to provide his own in-
formed consent. These interests in-
clude the medical benefits; the cultural
and religious implications of being
circumcised; and the fact that the
procedure has the least surgical risk
and the greatest accumulated health
benefits if performed during the new-
born period. Newborn males who are
not circumcised at birth are much less
likely to elect circumcision in adoles-
cence or early adulthood. Parents who
are considering deferring circumcision
should be explicitly informed that cir-
cumcision performed later in life has
increased risks and costs. Further-
more, deferral of the procedure also
requires longer healing time than if
performed during the newborn period
and requires sexual abstinence during
healing. Those who are already sexually
active by the time they have the pro-
cedure lose some opportunities for
the protective benefit against sexually
transmitted infection (STI) acquisition,

including HIV; moreover, there is the
risk of acquiring an STI if the in-
dividual is sexually active during the
healing process. (See the section en-
titled Sexually Transmitted Diseases,
Including HIV.)

Finally, there is a moral obligation to
take reasonable steps to reduce the
risk of harm associated with the
performance of any surgical inter-
vention. These include ensuring that
the providers who perform circumci-
sion have adequate training and
demonstrate competence in perform-
ing the procedure; the provision of
adequate procedural analgesia and
postprocedural pain control; and that
the risks of infection are minimized
through appropriate infection control
measures, such as a sterile environ-
ment and sterilized instruments.14 The
Task Force advises against the prac-
tice of mouth-to-penis contact during
circumcision, which is part of some
religious practices, because it poses
serious infectious risk to the child.

TASK FORCE ON MALE
CIRCUMCISION

Committee Membership and
Research Questions

In December 2007, the AAP formed
a multidisciplinary workgroup of AAP

members and other stakeholders to
evaluate the evidence on male circum-
cision and update the AAP’s recom-
mendations in this area. The Task Force
included AAP representatives from spe-
cialty areas, including anesthesiology/
pain management, bioethics, child health
care financing, epidemiology, fetus
and newborn medicine, infectious
diseases (including pediatric AIDS),
and urology. The Task Force also in-
cluded members of the AAP Board of
Directors and liaisons representing
the American Academy of Family
Physicians (AAFP), the American Col-
lege of Obstetricians and Gynecologists
(ACOG), and the CDC. The Task Force’s
evidence review was supplemented by
an independent, AAP-contracted, physi-
cian and doctoral-level epidemiologist
who was also part of the entire evi-
dence review process.

Literature Search Overview

The Task Force members identified
the following topics and questions as
relevant to male circumcision and to
be addressed through a critical review
of the peer-reviewed literature:

� What is the current epidemiology
of male circumcision in the United
States?

� What are the most common proce-
dures and techniques for newborn
male circumcision?

� What best supports the parental
decision-making process regard-
ing circumcision?

� What is the association between
male circumcision and both mor-
bidity and sexual function/satisfac-
tion?

� What is the impact of anesthesia
and analgesia?

� What are the common complica-
tions and the complication rates as-
sociated with male circumcision?

� What workforce issues affect new-
born male circumcision?

FIGURE 2
Prevalence of male circumcision, according to self-report; United States, 1999–2004.5
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� What are the trends in financing
and payment for elective circumci-
sion?

The group agreed on parameters for
reviewing the literature on associa-
tions between male circumcision and
other outcomes. The literature review
comprised analytic studies (including
meta-analyses) in the topic areas in
English-language, peer-reviewed, sci-
entific literature. The Task Force eval-
uated studies that addressed the
identified clinical questions, including
all meta-analyses; all randomized con-
trolled trials; and all case-control,
prospective and retrospective cohort,
and cross-sectional studies based on
the American Heart Association’s tem-
plate for evidence evaluation (see the
following section). Case reports, case
series, ecological studies, reviews, and
opinions were excluded from the re-
view. Although case reports and case
series are important for generating
hypotheses, the Task Force limited itself
to reviewing analytic studies. The Task
Force compiled and vetted Medical
Subject Headings, which are defined by
the National Library of Medicine.

Searches were conducted in Medline,
Cochrane Database, and Embase for
the period 1995 through 2010. The
literature search produced 1388 ab-
stracts that were reviewed by both the
epidemiologist and the Task Force
chair, and those citations meeting the
established criteria were included;
ultimately, 1014 articles were included
in the review (Table 2). A second search
was conducted in April 2010, which
yielded 42 additional citations, of which
17 were included. All 1031 accepted
articles were reviewed by the con-
tracted physician epidemiologist and at
least 1 Task Force member; any dif-
ferences were resolved by consensus.
In 2011, individual Task Force members
also identified other key articles that
appeared in the peer-reviewed litera-
ture; these articles were consulted in

the preparation of the current report
and cited accordingly. These additional
articles did not affect the findings of
the Task Force. Areas in which there
were no analytic studies available for
the time period of interest are noted as
such within this document.

Evidence Quality and Use in
Forming Recommendations

Articles were reviewed by using the
American Heart Association’s template
for evidence evaluation.15 The articles
were also assigned a level of evidence
(Table 3) based on the methodology
used. Among those with evidence lev-
els 1 through 4, the reviewers assessed
the quality of the evidence as “excel-
lent,” “good,” “fair,” or “poor” depend-
ing on how well the methodology was
applied. Articles with an evidence level
of 5 or higher were not included in this
review. A critical assessment was made
of each article/source in terms of the
research design and methods, by using
the American Heart Association’s tem-
plate (Table 4).

RESULTS

As a result of these findings, the Task
Force made the following recom-
mendations, which are described
further in the following text:

� Evaluation of current evidence indi-
cates that the health benefits of
newborn male circumcision out-
weigh the risks, and the benefits
of newborn male circumcision jus-
tify access to this procedure for
those families who choose it.

� Parents are entitled to factually
correct, nonbiased information about
circumcision that should be provided
before conception and early in preg-
nancy, when parents are most likely
to be weighing the option of circum-
cision of a male child.

� Physicians counseling families about
elective male circumcision should

assist parents by explaining, in a
nonbiased manner, the potential
benefits and risks, and by ensuring
that they understand the elective
nature of the procedure.

� Parents should weigh the health
benefits and risks in light of their
own religious, cultural, and per-
sonal preferences, as the medical
benefits alone may not outweigh
these other considerations for in-
dividual families.

� Parents of newborn boys should
be instructed in the care of the
penis at the time of discharge
from the newborn hospital stay, re-
gardless of whether the newborn
has been circumcised or not.

� Elective circumcision should be
performed only if the infant’s con-
dition is stable and healthy.

� Male circumcision should be per-
formed by trained and competent
practitioners, by using sterile techni-
ques and effective pain management.

� Analgesia is safe and effective in
reducing the procedural pain asso-
ciated with newborn circumcision;
thus, adequate analgesia should
be provided whenever newborn
circumcision is performed.

8 Nonpharmacologic techniques
(eg, positioning, sucrose paci-
fiers) alone are insufficient to
prevent procedural and post-
procedural pain and are not re-
commended as the sole method
of analgesia. They should be
used only as analgesic adjuncts
to improve infant comfort dur-
ing circumcision.

8 If used, topical creams may
cause a higher incidence of
skin irritation in low birth weight
infants, compared with infants
of normal weight; penile nerve
block techniques should there-
fore be chosen for this group
of newborns.
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� Key professional organizations (AAP,
AAFP, ACOG, the American Society of
Anesthesiologists, the American
College of Nurse Midwives, and
other midlevel clinicians such as
nurse practitioners) should work
collaboratively to:

8 Develop standards of trainee
proficiency in the performance
of anesthetic and procedure
techniques, including suturing;

8 Teach the procedure and anal-
gesic techniques during post-
graduate training programs;

8 Develop educational materials
for clinicians to enhance prac-
titioners’ competency in dis-
cussing the benefits and risks
of circumcision with parents;

8 Offer educational materials to
assist parents of male infants
with the care of both circum-
cised and uncircumcised pe-
nises.

� The preventive and public health
benefits associated with new-
born male circumcision warrant
third-party reimbursement of the
procedure.

Parental Decision-Making

� Task Force Recommendations:

8 Parents are entitled to factually
correct, nonbiased information
about circumcision that should
be provided before conception
and early in pregnancy, when
parents are most likely to be
weighing the option of circum-
cision of a male child.

8 Physicians counseling families
about elective male circumci-
sion should assist parents by
explaining, in a nonbiased man-
ner, the potential benefits and
risks, and by ensuring that they
understand the elective nature
of the procedure.

8 Parents should weigh the
health benefits and risks in
light of their own religious, cul-
tural, and personal preferen-
ces, as the medical benefits
alone may not outweigh these
other considerations for indi-
vidual families.

The decision of whether to circumcise
a male newborn is frequently made
early in the pregnancy and even before
conception.16–18 In a cross-sectional
study of parents of 55 male infants
presenting to a family practice clinic
for a well-child visit, 80% of parents

reported that the circumcision de-
cision was made before a discussion
occurred with the clinician about this
issue. Only 4% of parents reportedly
discussed circumcision with their cli-
nician before the pregnancy.16 This
finding is substantiated by the 2009
AAP survey of 1620 members with
a response rate of 57%, in which most
respondents reported that parents
of newborn male patients generally
do not seek their pediatrician’s
recommendation regarding circum-
cision; only 5% reported that “all” or
“most” parents “are uncertain about
circumcision and seek their recom-
mendation” about the procedure.19

There is fair evidence that parental
decisions about circumcision are
shaped more by family and socio-
cultural influences than by discussion
with medical clinicians or by parental
education.16,20

In 4 cross-sectional studies with fair
evidence, US parents most often
reported that they chose to have their
newborn son circumcised for health/
medical benefits, including hygiene
and cleanliness of the penis (reported
by 39.6%, 46%, 53%, and 67%, re-
spectively).16,17,21,22 Social concerns
(such as having a father or brother
who was circumcised) were also an
important reason given for newborn
male circumcision (22.8%, 23.5%, 28%,
and 37%). Religious requirements for
circumcision, such as those of the
Jewish and Islamic faiths, were ranked
less highly in importance (11%, 12.1%,
13%, and 19%). Although one of these
studies was small and included only 55
patients drawn from a homogeneous
population,16 the findings coincide with
the 3 larger and more diverse studies.

For parents to receive nonbiased in-
formation about male circumcision in
time to inform their decisions, clini-
cians need to provide this information
at least before conception and/or
early in the pregnancy, probably as a

TABLE 2 Results from Medline, Cochrane
Database, and Embase Search for
1995–2010

Clinical Topic Areaa No. of Articles Included

HIV/STI 231
Procedure and

complications
219

UTI 53
Pain management 159
Penile dermatoses 107
Penile hygiene 76
Phimosis 64
Parental decision-
making

60

Carcinoma (penile) 58
Carcinoma (cervical) 3
Sexual satisfaction 1
a Does not include nonclinical areas such as ethics and
financing.

TABLE 3 Evidence Levels

Level Definition

1 RCTs or meta-analyses of multiple clinical
trials with substantial treatment effects

2 RCTs with smaller or less significant
treatment effects

3 Prospective, controlled, nonrandomized,
cohort studies

4 Historic, nonrandomized, cohort or case-
control studies

5 Case series: patients compiled in serial
fashion, lacking a control group (excluded
from review)

6 Animal studies or mechanical model studies
(excluded from review)

7 Extrapolations from existing data collected
for other purposes, theoretical analyses
(excluded from review)

8 Rational conjecture (common sense);
common practices accepted before
evidence-based guidelines (excluded
from review)
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curriculum item in childbirth classes.
Information to assist in parental de-
cision-making should be made avail-
able as early as possible. For this
reason, obstetrician-gynecologists and
family physicians who manage prenatal
care probably have a more pivotal role
in this decision than do pediatricians.
Bright Futures: Guidelines for Health
Supervision of Infants, Children, and
Adolescents, Third Edition, supports
prenatal pediatric visits, at which time
pediatricians can provide counsel-
ing about male circumcision (http://
brightfutures.aap.org). Medical benefits
and risks need to be presented accu-
rately and in a nonbiased fashion so
families can make a decision in light of
their own cultural, religious, and per-
sonal preferences.

There is fair evidence that there are
financial barriers to the circumcision
decision in the United States; when
the procedure is not covered by in-
surance, parents are less likely to
choose to have their child circum-
cised.21 This finding does not seem to
be true in Canada, where the preva-
lence of circumcision did not change
after circumcision for ritual, re-
ligious, cultural, or cosmetic reasons
was delisted from insurance benefits
in 1994.17,23

Care of the Circumcised Versus
Uncircumcised Penis

� Task Force Recommendations:

8 Parents of newborn boys
should be instructed in the

care of the penis at the time
of discharge from the newborn
hospital stay, regardless of
whether the newborn has been
circumcised or not.

This review found no systematic
studies in infants and children on the
care of the uncircumcised versus
circumcised penis.

Parents of newborn boys should be
instructed in the care of the penis
at the time of discharge from the
newborn hospital stay, regardless of
whether they choose circumcision or
not. The circumcised penis should be
washed gently without any aggressive
pulling back of the skin.24 The non-
circumcised penis should be washed
with soap and water. Most adhesions
present at birth spontaneously re-
solve by age 2 to 4 months, and the
foreskin should not be forcibly re-
tracted. When these adhesions dis-
appear physiologically (which occurs
at an individual pace), the foreskin
can be easily retracted, and the
whole penis washed with soap and
water.25

Circumcision reduces the bacteria
that accumulate under the prepuce
which can cause UTIs and, in the adult
male, can be a reservoir for bacteria
that cause STIs. In an internally
controlled study with fair evidence,
researchers cultured the periure-
thral and glandular sulcus of 50
children aged 1 to 12 weeks before
and 4 weeks after circumcision
and found the pathogenic bacteria

largely disappeared after circum-
cision (33 children had pathogenic
bacteria before circumcision and
4 had pathogenic bacteria after
circumcision).26

In adults and children, there is fair
evidence that periurethral flora con-
tains fewer pathogens after circum-
cision than before circumcision.26,27

Because these studies looked at cul-
tures 1 time (4 weeks after the cir-
cumcision), the long-term significance
of the findings is unclear.

Penile wetness (defined as the ob-
servation of a diffuse homogeneous
film of moisture on the surface of the
glans and coronal sulcus) is consid-
ered a marker for poor penile hygiene
and is more prevalent in uncir-
cumcised than in circumcised men.28

Penile wetness has been associated
with HIV infection in 1 cross-sectional
study, although the temporal re-
lationship is unclear and the evidence
level is fair.29 A related study with fair
evidence assessed the frequency of
washing the whole penis (including
retracting the foreskin for uncir-
cumcised men) and found that not
always washing the whole penis was
approximately 10 times more com-
mon in uncircumcised than in cir-
cumcised men.30 The relationship
between penile wetness and thor-
ough washing of the penis is unclear
and, because the studies were con-
ducted in STI clinics, the findings
may not be generalizable to the
population at large.

TABLE 4 Assessment of Research Design and Methods

Component of
Study and
Rating

Excellent Good Fair Poor Unsatisfactory

Design and
Methods

Highly appropriate
sample or model,
randomized, proper
controls AND
outstanding accuracy,
precision, and data
collection in its class

Highly appropriate
sample or model,
randomized, proper
controls OR
outstanding accuracy,
precision, and data
collection in its class

Adequate design but
possibly biased OR
adequate under the
circumstances

Small or clearly biased
population or model
OR weakly defensible
in its class, limited
data or measures

Anecdotal, no controls, off
target end points OR not
defensible in its class,
insufficient data or
measures
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Male Circumcision and Diseases,
Morbidities, and Sexual Function/
Satisfaction

STIs, Including HIV

� Task Force Recommendation:

8 Evaluation of the current evi-
dence indicates that the health
benefits of newbornmale circum-
cision outweigh the risks, and
the benefits of newborn male
circumcision justify access to
this procedure for those fami-
lies who choose it.

The most notable research con-
tributions to the literature since 1995
are studies of male circumcision and
the acquisition of HIV and the trans-
mission of other STIs. Review of the
literature revealed a consistently re-
ported protective effect of 40% to 60%
for male circumcision in reducing the
risk of HIV acquisition among hetero-
sexual males in areas with high HIV
prevalence due to heterosexual trans-
mission (ie, Africa).

There is also good evidence from
randomized controlled trials that
male circumcision is associated with
a lower prevalence of human papillo-
mavirus (HPV) infection31,32 and her-
pes simplex virus type 2 (HSV-2)
transmission,31,33 as well as a de-
creased likelihood of bacterial vagi-
nosis (BV) in female partners.80 The
evidence for male circumcision being
protective against syphilis is less
strong,65–68 however, and male cir-
cumcision was not found to be asso-
ciated with decreased risk of
gonorrhea84,85,91–93 or chlamydia.84–89

It is biologically plausible that the
circumcised state may confer pro-
tection against STIs (including HIV).
Possible mechanisms for the pro-
tective effect of circumcision include
the fact that the foreskin’s thin inner
surface is susceptible to microtears
and abrasions (especially during sex-
ual activity), which provides a port of

entry for pathogens. The foreskin also
contains a high density of HIV target
cells (ie, Langerhans cells, CD4 T cells,
macrophages), which facilitates HIV
infection of host cells. The preputial
space provides an environment that is
thought to “trap” pathogens and bodily
secretions and favor their survival and
replication.26,27,34 The circumcised male
has no foreskin and may likely provide
a less welcoming environment for such
substances. In addition, STI-containing
secretions have increased contact time
in the prospective uncircumcised male
host, which may increase the likelihood
of transmission and infection. The ex-
posed surfaces of the uncircumcised
penis do not offer the same physical
barrier to resist infection that the
highly keratinized surface of a circum-
cised penis does. Finally, the higher
rates of sexually transmitted genital
ulcerative disease (eg, HSV-2) observed
in uncircumcised men may also
increase susceptibility to HIV infec-
tion, as the presence of genital
ulcers, irrespective of circumcision
status, increases the likelihood of HIV
acquisition.35–37

HIV

The CDC estimates that 1.2 million
people in the United States are living
with HIV, the virus that causes AIDS,
which is incurable. Approximately 50 000
Americans are newly infected with
HIV each year; more than 619 000
people in the United States have died
of AIDS since the epidemic began.38

In the United States, HIV/AIDS predom-
inantly affects men who have sex with
men (MSM), who account for almost
two-thirds (61%) of all new infections.
Heterosexual exposure accounts for
27% of new HIV infections, and in-
jection drug use accounts for 9% of
new HIV cases. In other parts of the
world (eg, Africa), heterosexual trans-
mission is far more common.39

Fourteen studies provide fair evidence
that circumcision is protective against

heterosexually acquired HIV infection
in men.40–53 One study with fair evi-
dence found that male circumcision
before puberty (specifically before 12
years of age) is more protective than
circumcision occurring at a later
age.50 Three large randomized con-
trolled trials provide good evidence of
such protection.54–56 A cross-sectional
study with fair evidence is neutral
regarding the relationship between
circumcision and HIV infection.57 Two
other studies with a cross-sectional
design provide fair evidence that cir-
cumcision increases the risk of HIV
infection, although one of these stud-
ies highlights the HIV risks associated
with circumcision performed outside
the hospital setting and without ster-
ile equipment and medically trained
personnel.58,59

A recently published study from the
CDC provides good evidence that, in
the United States, male circumcision
before the age of sexual debut would
reduce HIV acquisition among hetero-
sexual males.60 Although individual
sexual practices are difficult to pre-
dict in the newborn period, the ma-
jority of US males are heterosexual
and could benefit from male circum-
cision. Mathematical modeling by the
CDC shows that, taking an average
efficacy of 60% from the African trials,
and assuming the protective effect of
circumcision applies only to hetero-
sexually acquired HIV, there would be
a 15.7% reduction in lifetime HIV risk
for all males. This is taking into ac-
count the proportion of HIV that is
acquired through heterosexual sex
and reducing that by 60%. The percent
reduction in HIV cases was deter-
mined by assessing the proportion of
new cases of HIV infection that could
be prevented by analyzing which
infections would be presumed to oc-
cur in uncircumcised males and what
the reduction would be if those who
would not already be circumcised
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would be circumcised. The propor-
tions of transmissions prevented are
lower than in Africa because a higher
proportion of US HIV transmission
occurs between MSM. In addition, a
portion of the population would be
circumcised without any policy change,
and the prevented cases would only
occur in the additional circumcised
males. This ranges from an estimated
8% reduction in non-Hispanic white
males to an estimated 21% reduction
among non-Hispanic black males. The
CDC study suggests that newborn cir-
cumcision performed in the United
States to prevent HIV infection is cost-
effective without consideration of other
health benefits. The CDC recommen-
dations state that all parents of new-
born males should be given the choice
of circumcision.

Specific HIV Risk Populations

MSM

The association of circumcision and
the decreased likelihood of HIV
acquisition applies to heterosexual
males. Circumcision seems to be less
likely to protect MSM, however, and
has not been associated with de-
creased acquisition of HIV among
MSM.61 There is fair evidence from 1
study that there is a protective effect
of circumcision from HIV infection in
MSM; however, this study used self-
report to establish circumcision sta-
tus.62 One study with fair evidence is
neutral regarding the relationship
between circumcision and HIV in-
fection in MSM.61 It is probable that
the differences found in the level of
protection (or lack of protection) by
studies of MSM are confounded by
the fact that MSM commonly perform
both receptive and insertive sex. It is
not known to what extent circumci-
sion may be protective against HIV
transmission for MSM who practice
insertive sex versus for those who
engage in receptive sex.

Heterosexual Women

Women account for 23% of new HIV
infections in the United States; HIV in-
fection in women is primarily attributed
either to heterosexual contact or in-
jection drug use.38 Two prospective
cohort studies with fair evidence lo-
oked at the relationship between a
woman’s risk of HIV infection and
whether her primary male partner is
circumcised. The first study describes
a protective effect but had consider-
able loss-to-follow-up and possible
misclassification of the partners’ cir-
cumcision status.63 The other study
showed nonsignificant protection in the
high-risk group (ie, women who were
more likely to have ever engaged in sex
work; to have reported 2 or more
partners in the last 3 months; and/or
to have had a higher median lifetime
number of sex partners) but neither
protection nor increased risk in the
study population as a whole.64 A meta-
analysis with good evidence of data
from 1 randomized controlled trial
(RCT) and 6 longitudinal analyses found
little evidence that male circumcision
directly reduces their female partner’s
risk of acquiring HIV (summary relative
risk: 0.8 [95% confidence interval (CI):
0.53–1.36]); however, male circum-
cision’s protective effect did not reach
a level of statistical significance.65 One
Ugandan RCT study with good evidence
found that, at 24 months, the risk of HIV
infection among women whose male
partners were circumcised was 21.7%
compared with 13.4% for female part-
ners of uncircumcised men.66

Ulcerative STIs

Genital ulcers are notable both because
of the morbidity and mortality associ-
ated with the causative organism and
because the presence of the ulcer itself
facilitates the transmission of HIV.

Syphilis

From 2009 to 2010, there were 13 604
cases of early latent syphilis reported

to the CDC and 18 079 cases of late
and late latent syphilis. The rate of pri-
mary and secondary syphilis in 2010
was 4.5 cases per 100 000 individuals,
2.2% lower than the 2009 rate. “The
total number of cases of syphilis
(primary and secondary, early latent,
late, late latent, and congenital) re-
ported to CDC increased 2.2% (from
44,830 to 45,834 cases) during 2009–
2010.”67 A large percentage of syphilis
cases occur in MSM; in 2010, 67% of
the reported primary and secondary
syphilis cases were among MSM.67

The balance of evidence suggests that
male circumcision is protective against
syphilis.68–70 One meta-analysis with
good evidence describes a protective
effect (relative risk: 0.67 [95% CI:
0.54–0.83]), but there is considerable
heterogeneity among the studies in-
cluded.68 An additional cohort study
with fair evidence found that circum-
cised men were significantly less
likely to have active syphilis at the
point of study recruitment; when the
men were followed up prospectively
for 2 years, a protective effect was
also observed but was nonsignifi-
cant.69 Good evidence from a large
RCT reported no reduction or trend
toward reduction for male circumci-
sion and the incidence of syphilis71;
however, the extent to which protec-
tion might be afforded, and among
which specific populations, is difficult
to determine.

Genital Herpes

Genital herpes is an STI commonly
manifested by recurrent genital ulcers
caused by HSV-1 or HSV-2. HSV may not
be clinically evident despite infection.
Approximately 16.2% of US individuals
aged 14 to 49 years have HSV-2.31,72

Case reporting data for genital HSV
are not available, but 2005–2008
NHANES data indicate that the per-
centage of NHANES participants aged
20 to 49 years who reported having
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been diagnosed with genital herpes at
some point was 18.9%.72

One meta-analysis with good evidence
found some protective effect of cir-
cumcision against HSV-2 of borderline
statistical significance.68 Good evidence
of the protective effect of male cir-
cumcision is available from two of the
large randomized controlled trials in
Africa. In the South African study, the
incidence of HSV-2 was 34% lower in
circumcised men.73 In the Uganda
study, the risk of HSV-2 infection (ad-
justed for other factors) was 28%
lower in circumcised men.71 There is
fair evidence from 1 study that male
circumcision protects female partners
against HSV-2 infection.33 Two studies
with fair evidence found that there is
no effect of circumcision on the risk of
HSV-2 acquisition.6,74

Chancroid

Chancroid is a bacterial disease spread
through sexual contact. It is rare in the
United States, with a total of 24 cases
reported in 2010 (a rate of 0.08 case per
100 000 individuals).75

The literature search produced no
individual studies since 1995 exploring
the relationship between male cir-
cumcision and chancroid. One meta-
analysis with good evidence found
that 6 of 7 older studies (85%) de-
scribed circumcision as having a pro-
tective effect against chancroid. This
meta-analysis did not provide a sum-
mary value for the relationship due to
differences in the definition and as-
certainment of outcomes and variabil-
ity among the comparison groups.68

One methodologically poor meta-analysis
found no effect of male circumcision on
chancroid.76

Lymphogranuloma Venereum and
Granuloma Inguinale (Donovanosis)

The CDC reports that the frequency of
lymphogranuloma venereum infection
is thought to be rare in industrialized

countries, although its identification is
not always obvious; the number of
cases of this infection in the United
States is unknown.77 Granuloma in-
guinale is a genital ulcerative disease
that is rare in the United States but
endemic in some tropical and de-
veloping areas. The lesions might de-
velop secondary bacterial infection or
can coexist with other sexually trans-
mitted pathogens.

The literature search produced no
studies since 1995 exploring the re-
lationship between male circumci-
sion and lymphogranuloma venereum
or granuloma inguinale. One meta-
analysis provided fair evidence that
genital ulcerative disease was more
common in uncircumcised men but not
to a statistically significant degree.78

One cross-sectional study with fair
evidence found that male circumci-
sion was protective against genital
ulcers, but the findings were based on
respondents self-reporting a history
of genital ulcerative disease and may
not be accurate.79

Nonulcerative STIs

Nonulcerative STIs generally cause in-
flammation and scarring along the re-
productive tract. Untreated infection
can cause cancer, can interfere with
reproduction, and can negatively impact
newborn health. Additionally, these in-
fections can facilitate the transmission
of HIV.

BV

BV is a condition “in women where the
normal balance of bacteria in the va-
gina is disrupted and replaced by an
overgrowth of certain bacteria.”80 BV
is common among pregnant women;
an estimated 1 080 000 pregnant women
have BV annually.

There is good evidence from 1 large
randomized controlled trial that male
circumcision is protective against BV
in female partners.81 A small prospective

cohort study with good evidence also
found that male circumcision, among
other factors, was protective against BV
in female partners.82 A cross-sectional
study with fair evidence found no effect
but may have lacked the power to de-
tect an effect.83

Chlamydia

Chlamydia is the most commonly
reported notifiable disease in the
United States and the most common
STI reported to the CDC, with 1 307 893
chlamydial infections (426.0 cases per
100 000 individuals) reported to the
CDC in 2010.84

The balance of evidence does not re-
veal any relationship between circum-
cision and chlamydia infection.85–87 The
1 prospective cohort study with fair
evidence showed a protective effect,
but the study had a composite end
point with several STIs combined and
used self-report of STI as the out-
come (increasing the possibility of
misclassification).88 Two studies with
fair evidence explored the effect of
male circumcision on chlamydia in-
fection in female partners. The first,
a prospective cohort study, found a
nonsignificant increased risk in the
female partners of circumcised men.89

The second, a cross-sectional study,
found a significantly decreased risk
of chlamydia infection among women
with circumcised male sexual part-
ners, but a possible selection bias may
have affected results because only
51.8% of subjects had specimens for
analysis.90

Gonorrhea

Gonorrhea is the second most com-
monly reported STI in the United States,
with 309 341 cases reported to the CDC
(a rate of 100.8 cases per 100 000
individuals) in 2010.91

The evidence does not demonstrate
any relationship between circumcision
and gonorrheal infection.85,86,92–94 The
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studies that show a protective effect
are either barely significant or have
poorly defined or self-reported out-
comes, thus offering only a fair level
of evidence.79,88

HPV

HPV is among the most commonly oc-
curring STIs in the United States and
can lead to the development of can-
cers, including cervical cancer. The
population-based data from NHANES
2003–2006 indicate that the overall
prevalence of high- and low-oncogenic
risk HPV types was 42.5% among US
women aged 14 to 59 years. The
prevalence of infection was lower for
the 2 viral types with the highest risk
of causing cancer, however, at 4.7% for
HPV type 16 and 1.9% for HPV type 18.95

There is good evidence that male cir-
cumcision is protective against all
types of HPV infection (nononcogenic
and oncogenic). Two prevalence studies
with good evidence found a 30% to 40%
reduction in risk of infection among
circumcised men.96,97 These studies fail
to provide information on the risk of
acquiring HPV and may reflect persis-
tence of HPV rather than acquisition of
infection. Four studies provide fair ev-
idence that male circumcision protects
against HPV.98–101 The selection of an-
atomic sites sampled may influence
the results.98

Good evidence of the protective effect
of male circumcision against HPV is
available from two of the large ran-
domized controlled trials in Africa. In
the South African study, the preva-
lence of high-risk HPV was 32% lower
in circumcised men.102 In the Uganda
study, the risk of oncogenic HPV in-
fection (adjusted for other factors)
was 35% lower in circumcised men.71

There is also good evidence that male
circumcision reduces the risk of male-
to-female transmission of high-risk
HPV from HIV-uninfected men. In the
Uganda randomized controlled trial, the

prevalence of high-risk HPV infection
was 28% lower in female partners of
circumcised HIV-uninfected men, while
the incidence was 23% lower.32 Good
evidence from another Uganda ran-
domized controlled trial of male cir-
cumcision in HIV-infected men indicates
that a circumcision did not reduce the
risk of male-to-female transmission of
high-risk HPV from HIV-infected men.103

Male Circumcision and UTIs

According to the CDC, “A urinary tract
infection (UTI) is an infection involving
any part of the urinary system, in-
cluding urethra, bladder, ureters, and
kidney.”104 UTIs are the most common
type of health care–associated infec-
tion reported to the National Health-
care Safety Network among US
individuals. The majority of UTIs in
males occur during the first year of
life. In children, UTIs usually necessi-
tate a physician visit and may involve
the possibility of an invasive pro-
cedure and hospitalization.

Most available data were published
before 1995 and consistently show an
association between the lack of cir-
cumcision and increased risk of UTI.
Studies published since 1995 have
similar findings. There is good evi-
dence from 2 well-conducted meta-
analyses105,106 and a cohort study107

that UTI incidence among boys under
age 2 years is reduced in those who
were circumcised compared with un-
circumcised boys. The data from ran-
domized controlled trials are limited.
However, there are large cohort and
case-controlled studies with similar
findings. Given that the risk of UTI
among this population is approxi-
mately 1%, the number needed to
circumcise to prevent UTI is approxi-
mately 100. The benefits of male cir-
cumcision are, therefore, likely to be
greater in boys at higher risk of UTI,
such as male infants with underlying

anatomic defects such as reflux or
recurrent UTIs.

There is fair evidence from 5 obser-
vational studies that UTI incidence
among boys under age 2 years is re-
duced in circumcised infant boys,
compared with uncircumcised boys
under the age of 2.108–112 The degree of
reduction is between threefold and
10-fold in all studies.

There is fair evidence from a prospective
study that there is a decreased preva-
lence of uropathogens in the periure-
thral area 3 weeks after circumcision,
compared with similar cultures taken at
the time of circumcision.113 By using
these rates and the increased risks
suggested from the literature, it is es-
timated that 7 to 14 of 1000 un-
circumcised male infants will develop
a UTI during the first year of life, com-
pared with 1 to 2 infants among 1000
circumcised male infants.

There is a biologically plausible ex-
planation for the relationship between
an intact foreskin and an increased
association of UTI during infancy. In-
creased periurethral bacterial coloni-
zation may be a risk factor for UTI.114

During the first 6 months of life, there
are more uropathogenic organisms
around the urethral meatus of un-
circumcised male infants than around
those of circumcised male infants
(this colonization decreases in both
groups after the first 6 months).115 In
addition, an experimental preparation
found that uropathogenic bacteria
adhered to, and readily colonized, the
mucosal surface of the foreskin but
did not adhere to the keratinized skin
surface of the foreskin.116

Cancer

Penile Cancer

Penile cancer is rare, and rates seem
to be declining. In the United States,
Surveillance, Epidemiology, and End
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Results data indicate that the in-
cidence of primary, malignant penile
cancer was 0.58 case per 100 000
individuals for 1993 to 2002, a decline
from 0.84 case per 100 000 individuals
from 1973 to 1982.117 An analysis of
the Danish Cancer Registry found that
the incidence of epidermoid cancer
of the penis (excluding scrotal, epi-
didymal, and nonepidermoid) declined
from a rate of 1.15 cases per 100 000
individuals from 1943 to 1947 to 0.82
case per 100 000 individuals in 1988 to
1990.118

Thus, declines have been noted in
nations with both low and high cir-
cumcision rates (Denmark and the
United States, respectively). Declines
are not explained by changing patterns

in circumcision utilization; it is thought

that socioeconomic and economic de-

velopment factors (including effects on

hygiene habits) may have an important

role.

The literature review yielded 2 case-
control studies; although the studies
were well designed, the evidence
level for case-control studies is only
deemed to be fair.119,120 These studies
show an association between cir-
cumcision and a decreased likelihood
of invasive penile cancer. For all men
with penile cancer (carcinoma in situ
and squamous cell carcinoma), the
absence of circumcision confers an
increased risk with an odds ratio (OR)
of 1.5, although this finding was not
significant (P = .07), with a CI of 1.1–
2.2.119 An OR indicates the odds of an
event happening in 1 group divided by
the odds of an event happening in
another group. An OR of 1 thus means
that there is an equal chance for the
event to occur in each group. When
separated into squamous cell carci-
noma and carcinoma in situ, the ab-
sence of circumcision was a risk factor
for invasive squamous cell carcinoma
(OR: 2.3 [CI: 1.3–4.1]) but not for carci-
noma in situ (OR: 1.1 [CI not provided]).

Phimosis is a condition in which the
foreskin cannot be fully retracted from
the penis. A history of phimosis alone
confers a significantly elevated risk of
invasive cancer (OR: 11.4). In fact, in
men with an intact prepuce and no
phimosis, there is a decreased risk of
invasive penile cancer (OR: 0.5). When
excluding phimosis, the risk dis-
appears, which suggests that the
benefit of circumcision is conferred by
reducing the risk of phimosis and that
the phimosis is responsible for the
increased risk. Other forms of penile
injury or irritation likewise can pose
a significant risk factor for cancer.
There is accumulating evidence that
circumcised men have a lower preva-
lence of oncogenic (high-risk) and
nononcogenic (low-risk) HPV when
compared with uncircumcised men,
and this may be another means by
which circumcision has a protective
effect against invasive penile cancer (as
discussed in the earlier STI section).

It is difficult to establish howmany male
circumcisions it would take to prevent
a case of penile cancer, and at what
cost economically and physically. One
study with good evidence estimates that
based on having to do 909 circum-
cisions to prevent 1 penile cancer event,
2 complications would be expected for
every penile cancer event avoided.121

However, another study with fair
evidence estimates that more than
322 000 newborn circumcisions are re-
quired to prevent 1 penile cancer event
per year.122 This would translate into
644 complications per cancer event, by
using the most favorable rate of com-
plications, including rare but signifi-
cant complications.123 The clinical value
of the modest risk reduction from cir-
cumcision for a rare cancer is difficult
to measure against the potential for
complications from the procedure. In
addition, these findings are likely to
decrease with increasing rates of HPV
vaccination in the United States.

Cervical Cancer

Up to 12 000 new cases of cervical
cancer are diagnosed in the United
States annually. Cervical cancer is
a leading cause of death for women in
developing countries; more than 80%
of all cervical cancer deaths occur in
developing countries.124 Persistent
HPV infection with high-risk (ie, onco-
genic) types (HPV types 16, 18, 31, 33,
35, 39, 45, 51, 52, 56, 58, 59, 68, 73,
and 82) is the main prerequisite
to developing cervical squamous car-
cinoma.

The association of cervical cancer,
penile HPV infection, and circumcision
was studied in an article of fair quality
that found a protective effect of male
circumcision against cervical cancer
in the female partner(s) of men who
have multiple female partners.100

There was a lower incidence of HPV
detection in circumcised men com-
pared with uncircumcised men (5.5%
and 19.6%, respectively). The OR for
men who self-reported having been
circumcised and who had penile
HPV was 0.37 (95% CI: 0.16–0.85). In
women whose partner had more
than 6 lifetime sexual partners, male
circumcision lowered her odds of
cervical cancer significantly (OR: 0.42).
The overall rate of cervical cancer
for women who currently had cir-
cumcised male partners was not
significantly decreased. Thus, the
contribution of male circumcision to
prevention of cervical cancer is likely
to be small.

Penile Dermatoses and Phimosis

Penile dermatoses encompass a wide
range of genital skin diseases, some of
which are rarer than others. These dis-
eases can include psoriasis, inflamm-
ation (ie, balanitis, balanoposthitis),
infections (ie, superficial skin and soft
tissue infections such as cellulitis), li-
chen sclerosis, lichen planus, lichen
simplex, seborrheic dermatitis, atopic
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eczema, and irritant dermatitis, among
others.

From 1995 to 2011, all publications
addressing this concern were case
series and were therefore excluded
from the literature forming the current
analysis. Before 1995, a New Zealand
prospective cohort study with good
evidence explored rates of penile
problems for 635 boys from birth to 8
years of age.125 Four types of penile
problems were defined: first was the
number of episodes of inflammation of
the penis experienced by the child.
Penile inflammation included balanitis,
meatitis, inflammation of the prepuce,
and conditions in which the penis was
described as sore or inflamed without
any further diagnostic elaboration. The
second type was the number of epi-
sodes of phimosis experienced by the
child. These episodes included every
time medical attention was sought for
phimosis and associated symptoms.
Episodes in which the child was
brought to medical attention for “tight”
or “non-retractable” foreskin but was
not treated were not classified as
phimosis, due to the likelihood that
most of these attendances resulted
from parental anxiety or uncertainty
about the development of the foreskin
rather than any pathologic condition in
the child. The third type was in-
adequate circumcision requiring re-
pair or recircumcision. Fourth was
postoperative infection after circumci-
sion from birth to 8 years of age by
circumcision status. Findings were in-
conclusive for the first year of life; the
adjusted rate of problems experienced
was 5.2 penile problems per 100 cir-
cumcised boys over the study period,
compared with 1.2 penile problems in
uncircumcised boys at risk. From ages
1 through 8 years, the rates were 6.5
penile problems per 100 circumcised
boys over the study period, compared
with 17.2 penile problems per 100 un-
circumcised boys.

Sexual Function and Penile Sexual
Sensitivity

The literature review does not support
the belief that male circumcision ad-
versely affects penile sexual function
or sensitivity, or sexual satisfaction,
regardless of how these factors are
defined.

Sexual Satisfaction and Sensitivity

Literature since 1995 includes 2 good-
quality randomized controlled trials
that evaluated the effect of adult cir-
cumcision on sexual satisfaction and
sensitivity in Uganda and Kenya, re-
spectively.126,127 Among 5000 Ugandan
participants, circumcised men repor-
ted significantly less pain on in-
tercourse than uncircumcised men.126

At 2 years’ postcircumcision, sexual
satisfaction had increased signifi-
cantly from baseline measures in the
control group (from 98% at baseline
to 99.9%); satisfaction levels remained
stable among the circumcised men
(98.5% at baseline, 98.4% 2 years after
the procedure). This study included no
measures of time to ejaculation or
sensory changes on the penis. In the
Kenyan study (which had a nearly
identical design and similar results),
64% of circumcised men reported
much greater penile sensitivity post-
circumcision.127 At the 2-year follow-
up, 55% of circumcised men reported
having an easier time reaching orgasm
than they had precircumcision, although
the findings did not reach statistical
significance. The studies’ limitation is
that the outcomes of interest were
subjective, self-reported measures
rather than objective measures.

Other studies in the area of function,
sensation, and satisfaction have been
less rigorous in design, and they fail to
provide evidence that the circumcised
penis has decreased sensitivity com-
pared with the uncircumcised penis.
There is both good and fair evidence
that no statistically significant differ-

ences exist between circumcised and
uncircumcised men in terms of sexual
sensation and satisfaction.128–131 Sen-
sation end points in these studies in-
cluded subjective touch and pain
sensation, response to the International
Index of Erectile Function, the Brief Male
Sexual Function Inventory, pudendal
nerve evoked potentials, and Intravagi-
nal Ejaculatory Latency Times (IELTs).

There is fair evidence that men cir-
cumcised as adults demonstrate a
higher threshold for light touch
sensitivity with a static monofilament
compared with uncircumcised men;
these findings failed to attain statistical
significance for most locations on the
penis, however, and it is unclear that
sensitivity to static monofilament (as
opposed to dynamic stimulus) has any
relevance to sexual satisfaction.132

There is fair evidence from a cross-
sectional study of Korean men of de-
creased masturbatory pleasure after
adult circumcision.133

Sexual Function

There is both good and fair evidence
that sexual function is not adversely
affected in circumcised men compared
with uncircumcised men.131,134–136 There
is fair evidence that no significant dif-
ference exists between circumcised
and uncircumcised men in terms of
sexual function, as assessed by using
the IELT.129

Limitations to consider with respect to
this issue include the timing of IELT
studies after circumcision, because
studies of sexual function at 12 weeks
postcircumcision by using IELT meas-
ures may not accurately reflect sexual
function at a later period. Also, the self-
report of circumcision status may
impact study validity. This could be
in an unpredictable direction, although
it is most likely that the effect would
be to cause an underestimation of
the association. Other biases include
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participants’ ages and any coexisting
medical conditions.

Analgesia and Anesthesia

� Task Force Recommendation:

8 Trained and competent prac-
titioners, by using sterile
techniques and effective pain
management, should perform
male circumcision. Analgesia is
safe and effective in reducing
the procedural pain associated
with newborn circumcision;
thus, adequate analgesia should
be provided whenever newborn
circumcision is performed.

8 Nonpharmacologic techniques
(eg, positioning, sucrose paci-
fiers) alone are insufficient to
prevent procedural and post-
procedural pain and are not
recommended as the sole
method of analgesia. They should
be used only as analgesic
adjuncts to improve infant com-
fort during circumcision.

8 If used, topical creams may
cause a higher incidence of skin
irritation in low birth weight
infants, compared with infants
of normal weight, so penile
nerve block techniques should
be chosen for this group of
newborns.

The analgesics used for newborn cir-
cumcision include nonpharmacologic
and pharmacologic (topical and nerve
blocks) techniques. The Task Force’s
review included nonnutritive sucking,
a pacifier dipped in sucrose, acet-
aminophen, topical 4% lidocaine (ie,
LMX4 cream), a eutectic mixture of
lidocaine-prilocaine local anes-
thetic (EMLA), subcutaneous ring
block, and the dorsal penile nerve
block (DPNB). These methods, which
reduce the pain and stress of new-
born circumcision, are representative
of the principles discussed in the AAP

Policy Statement on Prevention and
Management of Pain in the Neonate,
which was updated in 2006.137,138

There are no evidence-based recom-
mendations that state there is persis-
tent pain that must be treated after the
local preprocedure anesthetic wears off.

Analgesia is safe and effective in re-
ducing the procedural pain associated
with newborn circumcision, as in-
dicated by changes in heart rate, ox-
ygen saturation, facial action, crying,
and other measures.139–145 Therefore,
adequate analgesia should be pro-
vided when newborn circumcision is
performed. Topical 4% lidocaine,
DPNB, and a subcutaneous ring block
are all effective options, although the
latter may provide the most effective
analgesia. In addition there is good
evidence that infants circumcised
without analgesia exhibit a stronger
behavioral pain response to subse-
quent routine immunization at 4 to 6
months of age, compared with both
infants circumcised with analgesia
and with uncircumcised infants.145

The literature search did not produce
any reports of local anesthetic toxicity,
such as seizures or cardiovascular
instability, among the newborns re-
ceiving either local anesthetic injec-
tions or topical applications (ie, topical
4% lidocaine).

Nonpharmacologic Techniques

There is good evidence that oral su-
crose and oral analgesics are not
different from placebo or environ-
mental modification in their ability to
control pain.141,142,144 There is good
evidence that a more physiologic po-
sitioning of the infant in a padded
environment may decrease distress
during the procedure.146 There is fair
evidence that sucrose on a pacifier has
been demonstrated to be more effec-
tive than water alone for decreasing
crying during circumcision.147–149 Non-
pharmacologic techniques alone are

insufficient to prevent procedural pain,
however. Positioning and a sucrose
pacifier should be used as analgesic
adjuncts to improve infant comfort
during circumcision but are not rec-
ommended as the sole method of an-
algesia.

Topical Local Anesthesia Techniques

There is good evidence that topical
anesthesia with lidocaine-prilocaine
(which contains 2.5% lidocaine and
2.5% prilocaine) or 4% lidocaine is
superior to no anesthesia in prevent-
ing pain during male circumcision.150

There is good evidence from a pro-
spective cohort study that lidocaine-
prilocaine cream attenuates the pain
response to circumcision (as mea-
sured by using heart rate, oxygen
saturation, facial actions, and time and
characteristics of crying) when ap-
plied 60 to 90 minutes before the
procedure.150,151 There is fair evidence
from an RCT that lidocaine-prilocaine
cream attenuates the pain response
to circumcision, although it was less
effective in doing so than DPNB or ring
block.152 There is good evidence that
topical 4% lidocaine is as effective as
lidocaine-prilocaine at preventing
pain.140,153 Topical 4% lidocaine has
the advantage of having a faster onset
of action (2 g applied 30 minutes before
circumcision, compared with 1 to 2
hours before circumcision for lidocaine-
prilocaine). Both topical preparations
require coverage with plastic wrap to
keep the cream in place. Topical 4% li-
docaine is the preferred topical local
anesthetic (over lidocaine-prilocaine)
because there is no risk of methemo-
globinemia.

The most common complications re-
ported with analgesic techniques were
an 8% to 14% incidence of erythema,
swelling, and blistering associated
with topical analgesia.142,150,153,154 There
is fair evidence that adverse effects
of topical anesthetic creams are
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infrequent and include only either
minor skin reactions (ie, erythema,
swelling) or, more rarely, blistering
(especially in low birth weight in-
fants).154 For this reason, penile
nerve block techniques should be
chosen for low birth weight infants.
There is good and fair evidence that
both reactions are less common
with 4% lidocaine than with lidocaine-
prilocaine cream.142,150,153–155

There is a theoretical risk of methemo-
globinemia with lidocaine-prilocaine.152

However, when methemoglobin has been
measured after lidocaine-prilocaine
application, the level, although ele-
vated, was not clinically significant.150

Nevertheless, there have been isolated
case reports of clinically significant
methemoglobinemia involving pro-
longed application time or use in pre-
mature infants.156,157,158

DPNB

Most commonly, DPNB consists of
injections of 0.4 mL of 1% lidocaine
without epinephrine on both sides of
the base of the penis. Systemic lido-
caine levels obtained with use of this
technique reached peak concen-
trations at 60 minutes after injection
and were well below toxic ranges.159

There is good evidence that DPNB is
effective in reducing the behavioral
and physiologic indicators of pain
caused by circumcision, regardless of
the device used.144 There is good evi-
dence that DPNB is superior to
lidocaine-prilocaine in relieving pain
during and after circumcision in
newborns.142,160–162 One good-quality
prospective cohort study of 491 new-
born circumcisions measured com-
plications of DPNB analgesia; it
reported an 11% incidence of bruising
and a 0.2% incidence of hematoma,
none of which required any change in
management.163 Another good-quality,
blinded, randomized controlled trial
found a 43% incidence of small

hematomas in preterm and term new-
borns circumcised by using DPNB.142

Subcutaneous Ring Block

Two studies with fair evidence found
that the subcutaneous circumferential
ring block (0.8 mL of 1% lidocaine
without epinephrine injected at the
base or midshaft of the penis) is ef-
fective in mitigating pain and its con-
sequences during circumcision of
newborns.164

One study presented fair evidence that
the ring block was superior to using
no anesthesia but found a 5% failure
rate with the technique (1 in 20 ring
block infants had heart rate and be-
havioral pain scores that were above
the control mean during at least 50%
of the measured intervals, while 19 of
20 had heart rate and pain scores
less than the control mean). There
were no hematomas in the infants
receiving ring blocks. A second ring
block study had fair evidence that the
method was superior to either DPNB
or lidocaine-prilocaine cream for pain
relief in newborn circumcision, as the
ring block seemed to prevent crying
and increases in heart rate during all
phases of the circumcision, with less
crying and lower heart rates during
foreskin separation and incision than
seen with DPNB or lidocaine-prilo-
caine.152 No complications have been
reported in the use of this simple and
highly effective technique.

Analgesia and Anesthesia for
a Circumcision After the Newborn
Period

In the United States, after the newborn
period, general anesthesia is used
during male circumcision because the
surgical procedure takes longer and
involves hemostasis and the suturing
of skin edges. Use of adjuvant local
anesthetic techniques in addition to
general anesthesia provides longer-
lasting postoperative analgesia, mini-

mizes the need for intraoperative or
postoperative opioid administration,
reduces adverse postoperative events
such as nausea and vomiting, and
decreases recovery time. Long-lasting
analgesia is achieved with either pe-
nile nerve block, by using any of the
methods mentioned earlier, or caudal
epidural analgesia in infants and
children up to 3 years of age.

General anesthesia carries a low risk
of mortality (1 death per 400 000
instances of general anesthesia). The
risk of adverse events (especially re-
spiratory events) during general an-
esthesia remains higher in infants
under 1 year of age.165 These risks are
minimized when the procedure is
performed in infants in their optimal
state of health (no active reactive
airway disease or upper respiratory
infection) and in a facility familiar
with the anesthesia care of infants.166

Additional concerns associated with
surgical circumcision in older infants
include time lost by parents and
patients from work and/or school.

Caudal Block

Caudal block (CB) with bupivacaine is
an anesthetic technique used for
postoperative analgesia for circumci-
sion in infants and older children up to
3 years of age, as an alternative to ring
block and DPNB techniques. There is
good and fair evidence that there is
a longer time to first postoperative
urination after CB without adverse
clinical consequences.167,168 There is
good evidence for a high incidence of
mild postoperative motor block and
delay in walking after the CB pro-
cedure (21% to 44%) in older chil-
dren.167,169,170 Caudal analgesia may
be less available in facilities that do
not treat many pediatric patients.

DPNB

The reported failure rate of DPNB is
1% to 10%.171–175 When DPNB is used
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without general anesthesia in boys 3
to 5 years of age, the technique has
a failure rate of 15%; for boys aged 6
and older, the failure rate is 1.5%.175

There is good and fair evidence that
incidence of hematoma with DPNB
ranges from 0.001% to 24%; several
studies report rates of approximately
6%.174–177 One study with fair evidence
reports a 0.001% rate of “improper
needle position with bleeding” and
a similar number of “medication
errors.”176 Studies with good and fair
evidence report a 12% to 83% rate of
edema in the area of injection of the
local anesthetic after DPNB.174,175,177

Subcutaneous Ring Block

There is good evidence for the
reported 8% failure rate using the ring
block.168 In children, edema and dis-
tortion of tissue layers after the ring
block make surgery more difficult,
compared with using a CB to prevent
postoperative pain.178

Comparison of Methods

DPNB, subcutaneous ring block, and
CB techniques may be used in con-
junction with general anesthesia
depending on the age of the child
and are also used to provide post-
circumcision analgesia. There is good
evidence that there is no difference in
the quality of postoperative analgesia
or parent satisfaction between DPNB
and CB using bupivacaine.169 A com-
parison of CB with or without a sub-
cutaneous ring block with bupivacaine
showed good evidence that CB with
a subcutaneous ring block had sig-
nificantly longer duration of post-
operative analgesia.168 A technique
describing ultrasound guidance for
correct needle placement for DPNB in
children under general anesthesia
describes lower pain scores in the
first postoperative hour and a longer
interval until rescue analgesia was
required.179,180

Complications and Adverse Events

� Task Force Recommendation:

8 Elective circumcision should be
performed only if the infant’s
condition is stable and healthy.

8 Male circumcision should be
performed by trained and com-
petent practitioners, by using
sterile techniques and effective
pain management.

The true incidence of complications
after newborn circumcision is un-
known, in part due to differing defi-
nitions of “complication” and differing
standards for determining the timing
of when a complication has occurred
(ie, early or late). Adding to the con-
fusion is the comingling of “early”
complications, such as bleeding or
infection, with “late” complications such
as adhesions and meatal stenosis. Also,
complication rates after an in-hospital
procedure with trained personnel may
be far different from those of the de-
veloping world and/or by untrained
ritual providers. For the purposes
of this document, complications are
grouped in terms of the timing of the
procedure. (Citations for the following
statements below are provided in the
section after this summary.)

Significant acute complications are
rare, occurring in approximately 1 in
500 newborn male circumcisions.
Acute complications are usually minor
and most commonly involve bleeding,
infection, or an imperfect amount of
tissue removed. Late complications do
occur, most commonly adhesions, skin
bridges, and meatal stenosis. There
are 2 schools of thought regarding
the cause of penile adhesions, which
are common after circumcision. One
is that fine adhesions represent in-
complete lysis of physiologic adhe-
sions at the time of circumcision; the
other is that the fine adhesions oc-
cur because of raw serosa surfaces.
It is unknown how often these late

complications require surgical repair;
this area requires further study.

In general, the specific technique used
does not afford a significant difference
in risk of complications. However, boys
undergoing circumcisions in medical
facilities in industrialized settings
performed by trained practitioners
have fewer complications than boys in
nonindustrialized nations who have
circumcisions performed by poorly
trained (or untrained) practitioners in
nonmedical surroundings. If circum-
cision is performed, it is imperative
that those providing the service have
adequate training in the method used
and resources for and practice of
adequate analgesia and infection
control.

Contraindications to newborn circum-
cision include significantly premature
infants, those with blood dyscrasias,
individuals who have a family history of
bleeding disorders, and those who have
congenital abnormalities such as hy-
pospadias, congenital chordee, or de-
ficient shaft skin such as penoscrotal
fusion or congenital buried penis. In
addition, before performing newborn
male circumcision, the clinician should
confirm that vitamin K has been ad-
ministered, in accordance with stan-
dard practice of newborn care.181

Newborn Elective Circumcision

Two large US hospital-based studies
with good evidence estimate the risk of
significant acute circumcision com-
plications in the United States to be
between 0.19% and 0.22%.121,123

Bleeding was the most common
complication (0.08% to 0.18%), fol-
lowed by infection (0.06%) and penile
injury (0.04%). For comparison, an
audit of 33 921 tonsillectomies found
an incidence of hemorrhage of 1.9%
among children aged 0 to 4 years.182

An Israeli prospective cohort study
with fair evidence examined 19 478
male infants born in 2001 who were
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circumcised primarily by trained, rit-
ual providers in nonmedical settings,
and reported similarly low complica-
tion rates. The overall complication
rate was 0.34%, including bleeding in
0.08% and infection in 0.01%.183 Ap-
proximately one-third of the identified
complications were immediate (ie,
bleeding, infection, penile injury),
whereas two-thirds occurred later (ie,
excess foreskin, penile torsion, short-
age of skin, phimosis, inclusion cyst).

There is fair evidence of a more fre-
quent complication rate of 3.1% in
a study based on abstraction of 1951
hospital medical (rather than billing)
records on newborn circumcision in
Atlanta.184 In this study, complications
were found to be much more com-
mon, with bleeding occurring in 2.1%,
although most reports of bleeding
were mild in nature. Likewise, a re-
view with fair evidence of 1000 new-
born circumcisions by using the
Gomco clamp in a hospital setting in
Saudi Arabia found an overall com-
plication rate of 1.9%.185 Bleeding oc-
curred in 0.6%, infection in 0.4%, and
redundant prepuce in 0.3%.

Late complications of newborn cir-
cumcision include excessive residual
skin (incomplete circumcision), ex-
cessive skin removal, adhesions (nat-
ural and vascularized skin bridges),
meatal stenosis, phimosis, and epi-
thelial inclusion cysts. These compli-
cations are considered “late,” as
opposed to “acute” (or immediate)
complications such as bleeding or
infection, which may still present
during infancy but not during the im-
mediate postprocedural time frame.
In 1 outpatient-based study of 214
boys with poor evidence, the compli-
cations seen included adhesions (ob-
served in 55 boys [25.6%]), redundant
residual prepuce (44 boys [20.1%]),
balanitis (34 boys [15.5%]), skin
bridge (9 boys [4.1%]), and meatal
stenosis (1 boy [0.5%]).76

Outside the United States, a cross-
sectional study from Nigeria of 370
consecutive male infants (322 of
whom had been circumcised) at-
tending an infant welfare clinic for
immunization with fair evidence
reported an overall complication rate
of 20.2%.186 Complications included
redundant prepuce (12.9%), exces-
sive skin removal (5.9%), skin bridge
(4.1%), and buried penis (0.4%). The
majority of the procedures (81%)
were performed in the hospital; 19%
were performed at home. Nurses
performed 56% of procedures (n =
180), physicians performed 35% (n =
113), and traditional circumcisers
performed 9% (n = 29). The Israeli
study noted earlier with fair evi-
dence reported a late complication
of redundant prepuce in 0.2% of the
19 478 male infants studied.183

There is good evidence that cir-
cumcision of a premature infant is
associated with an increased risk of
later-occurring complications (ie, poor
cosmesis, increased risk of trapped
penis, adhesions). There is also good
evidence that circumcision of a new-
born who has a prominent suprapubic
fat pad or penoscrotal webbing has
a higher risk for the same long-term
complications.187 One prospective
study with fair evidence examined the
natural course of penile adhesions
after circumcision and found that
adhesions disappeared at some point
6 months postcircumcision without
intervention, except for thick adhe-
sions (called “bridging adhesions”).
The authors recommended lysis for
skin bridges.188

Post-newborn Circumcision

There have been few reports of acute
complications after non-newborn cir-
cumcision in the United States. Fur-
thermore, there are no adequate
studies of late complications in
boys undergoing circumcision in the

post-newborn period; this area re-
quires more study.

Although adverse outcomes are rare
among non-newborn circumcisions,
the incidence tends to be orders of
magnitude greater for boys circum-
cised between 1 and 10 years of age,
compared with those circumcised as
newborns.189 As noted, general anes-
thesia, which is used for procedures
performed after the newborn period,
confers additional risk.

The most common surgical complica-
tion is excessive bleeding (eg, bleeding
that did not stop with local pressure,
perhaps requiring a suture), reported
in 0.6% of 1742 male infants.184 Contact
burns were reported with electro-
cautery when used with metal, and it
should not be used with the Gomco
clamp in newborn circumcisions
because it can cause devastating
burns.184,190,191 A study with fair evi-
dence reviewed the records of 476
boys undergoing circumcision during
childhood and found that complica-
tions occurred in 8 records (1.7%), of
which 3 were related to anesthesia.192

The most common surgical complica-
tion was excessive bleeding in 0.6%.
In another report with fair evidence,
which examined 267 patients who
had circumcision by using topical
glue rather than skin sutures, exces-
sive bleeding occurred in 0.75% of
cases.193

European centers report an overall
complication rate of 1.2% to 3.8% for
circumcisions performed in boys
during the newborn or non-newborn
period.194–196 In a study with fair evi-
dence of trained medical personnel in
the United Kingdom, the rate of
bleeding was 0.8% and of infection
was 0.3%. In this study of a historical
cohort of over 75 boys aged 0 to 14
years, 0.5% required surgical re-
pair.195

In a Turkish prospective cohort study
of 700 boys with fair evidence, bleeding
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was reported in 2.2% of cases and
infection in 1.3% of boys circumcised
in a hospital, versus a bleeding rate of
3.6% and an infection rate of 2.7% in
boys undergoing a nonhospital-based
mass religious procedure, despite
the latter procedure being performed
by trained personnel.196

There are no adequate analytic studies
of late complications in boys undergoing
circumcision in the post-newborn pe-
riod. An Iranian cross-sectional study
with good evidence reported a late
complication rate of 7.4%, including
redundant skin in 3.6%, excessive skin
removal in 1.3%, and meatal stenosis
in 0.9%.197

Major Complications

The majority of severe or even cata-
strophic injuries are so infrequent as
to be reported as case reports (and
were therefore excluded from this
literature review). These rare compli-
cations include glans or penile am-
putation,198–206 transmission of herpes
simplex after mouth-to-penis contact
by a mohel (Jewish ritual circumcisers)
after circumcision,207–209 methicillin-
resistant Staphylococcus aureus in-
fection,210 urethral cutaneous fistula,211

glans ischemia,212 and death.213

Medical Versus Traditional Providers

In general, untrained providers cre-
ate more complications when per-
forming male circumcision than do
well-trained providers, regardless of
whether they are physicians, nurses, or
traditional religious providers. Physi-
cians in a hospital setting generally
have fewer complications than tradi-
tional providers in the community
setting.

A prospective study in Kenya with good
evidence found an overall complication
rate of 35% in 443 children and young
men aged 5 to 21 years who had
traditional circumcision performed in

a village or household setting, com-
pared with an overall complication
rate of 17% in those whose circumci-
sion was performed by trained pro-
viders in a medical setting such as
a hospital, health center, or physician’s
office.214 The most common compli-
cations were bleeding and infection;
excessive pain, lacerations, torsion,
and erectile dysfunction were also
observed. A study in Turkey with fair
evidence studied a historical cohort
and found a significantly higher rate of
complications when male circumcision
was performed by traditional circum-
cisers, compared with those per-
formed by physicians; complication
rates were 85% for traditional pro-
viders versus 2.6% for physicians.215

A study in Israel with fair evidence
found there was no difference in the
rate of complications in newborn
circumcision between hospital-based
physicians and well-trained, home-
based ritual circumcisers (mohels).183

Complications With Different Methods
of Male Circumcision

There have been few studies com-
paring the 3 most commonly used
techniques for male circumcision in
the United States (the Gomco clamp,
the Plastibell device, and the Mogen
clamp). Steps common to all 3 include
estimation of the amount of external
skin to be removed; dilation of the
preputial orifice so the glans can be
visualized to ensure that the glans itself
is normal; bluntly freeing the inner
preputial epithelium from the epithe-
lium of the glans; placing the device;
leaving the device in place long enough
to produce hemostasis; and surgically
removing the foreskin.

Gomco Clamp

The Gomco clamp was specifically
designed for performing circum-
cisions. In this procedure, “the fore-
skin is cut lengthwise through the
stretched tissue (dorsal slit) to allow

space to insert the circumcision de-
vice. The bell of the Gomco clamp is
placed over the glans, and the fore-
skin is pulled over the bell. The base
of the Gomco clamp is placed over the
bell, and the Gomco clamp’s arm is
fitted. After the surgeon confirms
correct fitting and placement (and the
amount of foreskin to be excised), the
nut on the Gomco clamp is tightened
and left in place for 3 to 5 minutes to
allow hemostasis to occur, then the
foreskin is removed using a scalpel.
The Gomco’s base and bell are then
removed.”216

One study of the Gomco clamp with fair
evidence reviewed 1000 newborn cir-
cumcisions in a hospital setting in
Saudi Arabia and found an overall
complication rate of 1.9%.185 Bleeding
occurred in 0.6% of cases, infection in
0.4%, and redundant prepuce in 0.3%.
Another study of 521 newborn male
circumcisions performed at a Houston
outpatient clinic with fair evidence
reported a 2.9% incidence of phimosis
(trapped penis) after newborn cir-
cumcision using the Gomco clamp.217

Plastibell Device

Plastibell circumcision involves a sur-
gical procedure in which a plastic ring
is inserted under the foreskin, and
a tie is placed over the ring to provide
hemostasis. The ring remains on the
penis for several days until the tissue
necroses and the ring falls off sponta-
neously. Bleeding ranged from 0.8% to
3% of cases; infection occurred in 2.1%
of cases.218 Urinary retention219,220 and
problems with the Plastibell ring have
been reported in 3.6% of cases.221

Studies of the Plastibell device with fair
and good evidence found, overall, that
complications range from 2.4% to
5%.218,221–223

Mogen Clamp

The Mogen clamp is a device consist-
ing of 2 flat blades that have a limited
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(slit-like) space between them and
a mechanism that draws the blades
together and locks them in place. The
slit is limited to 3 mm to allow the
foreskin, but not the glans, to cross
the opening. The preputial adhesions
are gently taken down by a probe and
the glans pushed downward, thereby
protecting it from the blades. The
prepuce distal to the glans is drawn
into the slit between the blades and
positioned. The blades are locked to-
gether, crushing the skin and creating
hemostasis. The skin is excised from
above the clamp. The clamp is re-
moved and the skin pushed proximally
into proper position.

There were no specific studies of
complications of the Mogen because
complications are rare; thus, one can
only rely on available case reports of
amputation.201,202,222–228

Comparison

A study with fair evidence evaluated
the use of the Gomco versus the
Plastibell device in 350 newborn
infants.229 The incidence of infection
was higher with the Gomco clamp
(2%) versus a lower complication rate
(1.3%) with the Plastibell device.
Adhesions were also more common
with the Gomco clamp, at a rate of
20% vs 6.6% for the Plastibell device.

Stratification of Risks

Based on the data reviewed, it is
difficult, if not impossible, to ade-
quately assess the total impact of
complications, because the data are
scant and inconsistent regarding the
severity of complications. For exam-
ple, studies that report bleeding as
a complication do not uniformly re-
port how frequently the bleeding was
controlled with local measures ver-
sus requiring a transfusion or sur-
gical intervention. Similarly, infection
is rarely further divided into local
tissue infection versus bacteremia or

sepsis. Financial costs of care, emo-
tional tolls, or the need for future
corrective surgery (with the atten-
dant anesthetic risks, family stress,
and expense) are unknown.

Some reports have attempted to
compare potential benefits of cir-
cumcision with reported complication
rates. One study with good evidence
attempted to estimate complication
rates compared with benefits from
male circumcision. Based on an es-
timate that 100 circumcisions must
be performed to prevent 1 UTI, and
909 circumcisions must be perform-
ed to prevent 1 case of penile cancer,
the study yields an estimate of 1
complication for every 5 UTIs pre-
vented and 2 complications for every
1 case of penile cancer prevented.121

Assuming an overall minor adverse
event rate for newborn circumcision
of 0.2%, and a severe adverse event
rate of 0.005%, another study with
fair evidence estimated that over
322 000 newborn male circumcisions
are required to prevent 1 case of pe-
nile cancer per year.122 Similar mod-
eling for HIV, herpes, and HPV in the
United States is not available.

A recently published CDC study found
that male circumcision before the
age of sexual debut was cost-effective
for the prevention of HIV.60 The study
did not take into account the positive
benefits of newborn circumcision for
other conditions such as costs of
caring for UTIs.106,107,110,112,230–233 It
also did not include recent evidence
that circumcision (either as an infant
or later in life) is associated with
reduced risk for other STIs, penile
and cervical cancers, phimosis, and
penile dermatoses.36,88,234,235 The
authors did not include adverse
effects that make newborn circum-
cision less cost-effective, such as
bleeding, infection, and revision. Con-
sidering all these factors, however,
the authors concluded that male

circumcision was a cost-effective
strategy for HIV prevention in the
United States.60

Workforce Development and Male
Circumcision

� Task Force Recommendations:

8 Physicians counseling families
about elective male circumci-
sion should assist parents by
explaining, in a nonbiased
manner, the potential benefits
and risks, and by ensuring that
they understand the elective
nature of the procedure.

8 Parents are entitled to factually
correct, nonbiased information
about circumcision that should
be provided before concep-
tion and early in pregnan-
cy, when parents are most
likely to be weighing the op-
tion of circumcision of a male
child.

8 Parents of newborn boys
should be instructed in the
care of the penis at the time
of discharge from the newborn
hospital stay, regardless of
whether the newborn is cir-
cumcised or not.

8 Male circumcision should be
performed by trained and
competent practitioners, by
using sterile techniques and
effective pain management. An-
algesia is safe and effective
in reducing the procedural
pain associated with newborn
circumcision; thus, adequate
analgesia should be provided
whenever newborn circumcision
is performed.

8 Key professional organizations
(AAP, AAFP, ACOG, the American
Society of Anesthesiologists,
the American College of
Nurse Midwives, and other
midlevel clinicians such as
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nurse practitioners) should work
collaboratively to:

� Develop standards of trainee pro-
ficiency in performance of anes-
thetic and procedure techniques,
including suturing;

� Teach the procedure and analgesic
techniques during postgraduate
training programs;

� Develop educational materials for
clinicians to enhance practitioners’
competency in discussing the ben-
efits and risks of circumcision with
parents;

� Offer educational materials to as-
sist parents of male infants with
the care of both circumcised and
uncircumcised penises.

Workforce Development and Parental
Decision-making

There is fair evidence that some
clinicians do not convey current or
medically accurate information about
circumcision to parents, either ver-
bally or in written materials.18 Pro-
viding information about the risks and
benefits of circumcision does not
seem to lead to lower circumcision
rates.236

Parents are entitled to factually cor-
rect, nonbiased information about
circumcision and should receive this
information from clinicians before
conception and/or early in pregnancy,
which is when they are making choices
about circumcision. As noted, in 2009,
the AAP surveyed members on their
attitudes and practices around cir-
cumcision.19 According to the respon-
ses, 67% of pediatricians reported
discussing the pros and cons of cir-
cumcision with parents. Almost two-
thirds (62%) reported that they
made no recommendation regarding
circumcision to the majority of their
patients; 18% responded recom-
mending to all or most of their
patients’ parents that circumcision be

performed; 7% reported recommend-
ing to all or nearly all of the parents
of newborn males that circumcision
not be performed.

As described earlier, there is fair evi-
dence that parental decision-making
about circumcision tends to occur
well before the child’s birth. Thus, in-
formation to assist in parental
decision-making should be made
available as early as possible, even as
part of guidance to parents before
conception occurs. For this reason,
obstetrician-gynecologists and family
physicians who manage women’s
health and prenatal care probably
have a more pivotal role in this de-
cision than do pediatricians. Public
health authorities have an important
role in educating the public on the
role of newborn male circumcision in
disease prevention.

Workforce Development and Provision
of Circumcision

In the United States, obstetricians,
family physicians, and pediatricians
are the principal clinicians who per-
form newborn circumcisions in med-
ical settings; there is no single system
of training or credentialing for cir-
cumcision in use nationwide.237 There
is good and fair evidence of consid-
erable variation in provider type by
region and by hospital,238–240 with
midwives performing circumcision in
some locations.18,241

Training curricula for teaching new-
born circumcision in departments of
pediatrics237,242 and family medicine243

have been described but do not pro-
vide information on how widely used
they are or the trainings’ results and/
or effectiveness. One pediatric pro-
gram’s training consisted of the resi-
dent performing 3 to 5 circumcisions
with assistance from a faculty in-
structor, 3 to 5 circumcisions under
direct observation but without hands-
on faculty involvement, and 2 test

circumcisions for grading and de-
partmental credentialing.242 The other
2 programs did not describe actual
resident experience performing a cir-
cumcision.

Most residency training programs in
the respective specialties teach tech-
niques, including the Gomco clamp,
Mogen clamp, and Plastibell device.238

As of 2006, 97% of programs that in-
cluded training in performance of
circumcision taught the use of either
local or topical anesthetics for cir-
cumcision analgesia, an increase
from 45% to 74% in 1998.238–240 Al-
though case studies were excluded
from this review, it was noted that 2
record reviews with fair evidence
addressed the need for circumcision
revision based on the medical discipline
of the physician who performed the
original procedure.241,244

None of the articles reviewed ad-
dressed current or future workforce
needs, which seems to depend on
the number of surgeries being per-
formed, the future demand, and
reimbursement for the procedure.
Sustaining a workforce that is capable
of counseling families and performing
the newborn male circumcision pro-
cedure safely is increasingly impor-
tant, as the number of clinicians who
are able to perform this procedure is
likely to decline with curtailment of
Medicaid coverage for it in various
states.

The Task Force strongly recommends
the creation, revision, and enhance-
ment of educational materials to assist
parents of male infants with the care
of both circumcised and uncircum-
cised penises. The Task Force also
strongly recommends the develop-
ment of educational materials for
clinicians to enhance practitioners’
competency in discussing the benefits
and risks of circumcision with
parents. A structured decision-making
tool that clinicians can use to help
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parents complete would assist in the
decision of whether to circumcise or
not. To this end, the Task Force rec-
ommends that key professional
organizations (AAP, ACOG, AAFP, Amer-
ican Society of Anesthesiologists,
American College of Nurse Midwives,
and other entities supporting midlevel
clinicians) work together to develop
a consensus plan about which groups
are best suited to perform circum-
cisions in newborn males; teach the
procedure and analgesic techniques
during postgraduate training pro-
grams; and develop standards of
trainee proficiency. In addition, health
departments should be involved in the
dissemination of educational materials
and coordinating educational efforts
with professional organizations.

Financing Newborn Male
Circumcision

� Task Force recommendation:

1. The preventive and public
health benefits associated with
newborn male circumcision
warrant third-party reimburse-
ment of the procedure.

The CDC estimates that, from 2005 to
2006, the average cost of providing
newborn male circumcision (including
physician- and facility-related costs)
ranged from $216 to $601 across the
nation.60 Hospitals in states where
Medicaid covers routine newborn
male circumcision have circumcision
rates that are 24% higher than hos-
pitals in states without such cover-
age.23 As of 2009, 15 states did not
cover newborn male circumcision in
their Medicaid programs; 2 additional
states had variable coverage de-
pendent on the enrollment plan.245

There seems to be a relationship be-
tween circumcision incidence and
third-party payment.

Circumcised newborns are more likely
to be privately insured than publicly
insured infants.246 The weighted rates

of circumcision over the 13-year pe-
riod from 1991 to 2005 were 40.8% for
Medicaid clients versus 43.3% for the
uninsured and 64.4% for insured
newborns.5 The associations with in-
surance status were independent of
race/ethnicity and socioeconomic
status in this study.246

As noted, a recent cost-effectiveness
analysis by the CDC concluded that
newborn circumcision is a societal
cost-saving HIV prevention inter-
vention.60 African-American and His-
panic males in the United States are
disproportionately affected by HIV
and other STIs, and thus would de-
rive the greatest benefit from cir-
cumcision; the HIV prevention evidence
for non-Hispanic white males was not
as strong as for African-American and
Hispanic males. However, the African-
American and Hispanic populations
are the most likely to have Medicaid
coverage.247 In 2010, 50% of Hispanic
children (up to age 18 years) and 54%
of African-American children were
covered by Medicaid, compared with
23% of white children.248 Thus, recent
efforts by state Medicaid programs to
curb payment for newborn male cir-
cumcision affect those populations that
could benefit the most from the pro-
cedure.60 The CDC authors recom-
mended that: “Financial barriers that
prevent parents from having the choice
to circumcise their male newborns
should be reduced or eliminated.”

AREAS FOR FUTURE RESEARCH

In the course of its work, the Task
Force identified important gaps in our
knowledge of male circumcision and
urges the research community to se-
riously consider these gaps as future
research agendas are developed. Al-
though it is clear that there is good
evidence on the risks and benefits of
male circumcision, it will be useful for
this benefit to be more precisely de-
fined in a US setting and to monitor

adverse events. Specifically, the Task
Force recommends additional studies
to better understand:

� The performance of elective male
circumcisions in the United States,
including those that are hospital-
based and nonhospital-based, in
infancy and subsequently in life.

� Parental decision-making to develop
useful tools for communication be-
tween providers and parents on the
issue of male circumcision.

� The impact of male circumcision on
transmission of HIV and other STIs in
the United States because key stud-
ies to date have been performed in
African populations with HIV bur-
dens that are epidemiologically dif-
ferent from HIV in the United States.

� The risk of acquisition of HIV and
other STIs in 0- to 18-year-olds, to
help inform the acceptance of the
procedure during infancy versus
deferring the decision to perform
circumcision (and thus the proce-
dure’s benefits) until the child can
provide his own assent/consent.
Because newborn male circumci-
sion is less expensive and more
widely available, a delay often means
that circumcision does not occur. It
will be useful to more precisely de-
fine the prevention benefits con-
ferred by male circumcision to
inform parental decision-making
and to evaluate cost-effectiveness
and benefits of circumcision, espe-
cially in terms of numbers needed to
treat to prevent specific outcomes.

� The population-based incidence of
complications of newborn male
circumcision (including stratifica-
tions according to timing of proce-
dure, type of procedure, provider
type, setting, and timing of compli-
cations [especially severe and non-
acute complications]).

� The impact of the AAP Male Cir-
cumcision policy on newborn male
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circumcision practices in the
United States and elsewhere.

� The extent and level of training of the
workforce to sustain the availability
of safe circumcision practices for
newborn males and their families.

CONCLUSIONS

This technical report provides rec-
ommendations regarding the practice
of male circumcision, particularly in
the newborn period. It emphasizes the
primacy of parental decision-making
and the imperative for those who
perform male circumcisions to be
adequately trained and use both ef-
fective sterile techniques and pain
management. The report evaluated
current evidence regarding the effect
of male circumcision on the prevention
of STIs (including HIV), UTIs, cancer, and
other morbidities. Evidence about com-
plications resulting from male cir-
cumcision and the use of analgesia
and anesthesia were also discussed.

The Task Force concluded that the
health benefits of newborn male cir-
cumcision outweigh the risks and
justify access to this procedure for
families who choose it.

The Task Force also made the following
recommendations:

� Evaluation of current evidence indi-
cates that the health benefits of
newborn male circumcision out-
weigh the risks, and the benefits
of newborn male circumcision jus-
tify access to this procedure for
those families who choose it.

� Parents are entitled to factually cor-
rect, nonbiased information about
circumcision that should be pro-
vided before conception and early
in pregnancy, when parents are
most likely to be weighing the op-
tion of circumcision of a male child.

� Physicians counseling families about
elective male circumcision should
assist parents by explaining, in

a nonbiased manner, the potential
benefits and risks, and by ensuring
that they understand the elective
nature of the procedure.

� Parents should weigh the health
benefits and risks in light of their
own religious, cultural, and per-
sonal preferences, as the medical
benefits alone may not outweigh
these other considerations for in-
dividual families.

� Parents of newborn boys should be
instructed in the care of the penis
at the time of discharge from the
newborn hospital stay, whether the
newborn is circumcised or not.

� Elective circumcision should be
performed only if the infant’s con-
dition is stable and healthy.

� Trained and competent practi-
tioners, by using sterile techniques
and effective pain management,
should perform male circumcision.

� Analgesia is safe and effective in
reducing the procedural pain
associated with newborn circum-
cision; thus, adequate analgesia
should be provided whenever
newborn circumcision is performed.

8 Nonpharmacologic techniques
(such as positioning and su-
crose pacifiers) alone are insuf-
ficient to prevent procedural
and postprocedural pain and
are not recommended as the
sole method of analgesia. They
should be used only as analge-
sic adjuncts to improve infant
comfort during circumcision.

8 If used, topical creams may
cause a higher incidence of skin
irritation in low birth weight in-
fants, compared with infants of
normal weight, so penile nerve
block techniques should be cho-
sen for this group of newborns.

� Key professional organizations (AAP,
AAFP, ACOG, the American Society
of Anesthesiologists, the American

College of Nurse Midwives, and other
midlevel clinicians such as nurse
practitioners) should work collab-
oratively to:

8 Develop standards of trainee
proficiency in performance of
anesthetic and procedure tech-
niques, including suturing;

8 Teach the procedure and anal-
gesic techniques during post-
graduate training programs;

8 Develop educational materials
for clinicians to enhance prac-
titioners’ competency in discus-
sing the benefits and risks of
circumcision with parents;

8 Offer educational materials to as-
sist parents of male infants with
the care of both circumcised and
uncircumcised penises.

� The preventive and public health
benefits associated with newborn
male circumcision warrant third-
party reimbursement of the proce-
dure.
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CLINICAL REPORT

Management of Neonates With Suspected or Proven
Early-Onset Bacterial Sepsis

abstract
With improved obstetrical management and evidence-based use of
intrapartum antimicrobial therapy, early-onset neonatal sepsis is be-
coming less frequent. However, early-onset sepsis remains one of the
most common causes of neonatal morbidity and mortality in the pre-
term population. The identification of neonates at risk for early-onset
sepsis is frequently based on a constellation of perinatal risk factors
that are neither sensitive nor specific. Furthermore, diagnostic tests
for neonatal sepsis have a poor positive predictive accuracy. As a result,
clinicians often treat well-appearing infants for extended periods of time,
even when bacterial cultures are negative. The optimal treatment of
infants with suspected early-onset sepsis is broad-spectrum antimicro-
bial agents (ampicillin and an aminoglycoside). Once a pathogen is iden-
tified, antimicrobial therapy should be narrowed (unless synergism is
needed). Recent data suggest an association between prolonged empir-
ical treatment of preterm infants (≥5 days) with broad-spectrum anti-
biotics and higher risks of late onset sepsis, necrotizing enterocolitis,
and mortality. To reduce these risks, antimicrobial therapy should be
discontinued at 48 hours in clinical situations in which the probability
of sepsis is low. The purpose of this clinical report is to provide a
practical and, when possible, evidence-based approach to the manage-
ment of infants with suspected or proven early-onset sepsis. Pediatrics
2012;129:1006–1015

INTRODUCTION

“Suspected sepsis” is one of the most common diagnoses made in the
NICU.1 However, the signs of sepsis are nonspecific, and inflammatory
syndromes of noninfectious origin mimic those of neonatal sepsis. Most
infants with suspected sepsis recover with supportive care (with or
without initiation of antimicrobial therapy). The challenges for clinicians
are threefold: (1) identifying neonates with a high likelihood of sepsis
promptly and initiating antimicrobial therapy; (2) distinguishing “high-
risk” healthy-appearing infants or infants with clinical signs who do not
require treatment; and (3) discontinuing antimicrobial therapy once
sepsis is deemed unlikely. The purpose of this clinical report is to
provide a practical and, when possible, evidence-based approach to the
diagnosis and management of early-onset sepsis, defined by the Na-
tional Institute of Child Health and Human Development and Vermont
Oxford Networks as sepsis with onset at ≤3 days of age.

Richard A. Polin, MD and the COMMITTEE ON FETUS AND
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CFU—colony-forming units
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PATHOGENESIS AND
EPIDEMIOLOGY OF EARLY-ONSET
SEPSIS

Before birth, the fetus optimally is
maintained in a sterile environment.
Organisms causing early-onset sepsis
ascend from the birth canal either
when the amniotic membranes rupture
or leak before or during the course of
labor, resulting in intra-amniotic infec-
tion.2 Commonly referred to as “cho-
rioamnionitis,” intra-amniotic infection
indicates infection of the amniotic fluid,
membranes, placenta, and/or decidua.

Group B streptococci (GBS) can also
enter the amniotic fluid through occult
tears. Chorioamnionitis is a major risk
factor for neonatal sepsis. Sepsis can
begin in utero when the fetus inhales
or swallows infected amniotic fluid.
The neonate can also develop sepsis in
the hours or days after birth when
colonized skin or mucosal surfaces are
compromised. The essential criterion
for the clinical diagnosis of chorio-
amnionitis is maternal fever. Other
criteria are relatively insensitive. When
defining intra-amniotic infection (cho-
rioamnionitis) for clinical research
studies, the diagnosis is typically based
on the presence of maternal fever of
greater than 38°C (100.4°F) and at least
two of the following criteria: maternal
leukocytosis (greater than 15 000 cells/
mm3), maternal tachycardia (greater
than 100 beats/minute), fetal tachycar-
dia (greater than 160 beats/minute),
uterine tenderness, and/or foul odor of
the amniotic fluid. These thresholds are
associated with higher rates of neo-
natal and maternal morbidity.

Nonetheless, the diagnosis of cho-
rioamnionitis must be considered even
when maternal fever is the sole abnor-
mal finding. Although fever is common
in women who receive epidural anes-
thesia (15%–20%), histologic evidence
of acute chorioamnionitis is very com-
mon in women who become febrile
after an epidural (70.6%).3 Furthermore,

most of these women with histologic
chorioamnionitis do not have a positive
placental culture.3 The incidence of clin-
ical chorioamnionitis varies inversely
with gestational age. In the National
Institute of Child Health and Human
Development Neonatal Research Net-
work, 14% to 28% of women delivering
preterm infants at 22 through 28 weeks’
gestation exhibited signs compatible
with chorioamnionitis.4 The major risk
factors for chorioamnionitis include
low parity, spontaneous labor, longer
length of labor and membrane rupture,
multiple digital vaginal examinations
(especially with ruptured membranes),
meconium-stained amniotic fluid, internal
fetal or uterine monitoring, and pres-
ence of genital tract microorganisms
(eg, Mycoplasma hominis).5

At term gestation, less than 1% of
women with intact membranes will
have organisms cultured from amni-
otic fluid.6 The rate can be higher if
the integrity of the amniotic cavity is
compromised by procedures before
birth (eg, placement of a cerclage or
amniocentesis).6 In women with pre-
term labor and intact membranes, the
rate of microbial invasion of the amni-
otic cavity is 32%, and if there is pre-
term premature rupture of membranes
(PPROM), the rate may be as high as
75%.7 Many of the pathogens recovered
from amniotic fluid in women with pre-
term labor or PPROM (eg, Ureaplasma
species or Mycoplasma species) do
not cause early-onset sepsis.8–10 How-
ever, both Ureaplasma and Myco-
plasma organisms can be recovered
from the bloodstream of infants whose
birth weight is less than 1500 g.11 When
a pathogen (eg, GBS) is recovered from
amniotic fluid, the attack rate of neo-
natal sepsis can be as high as 20%.12

Infants born to women with PPROM
who are colonized with GBS have an
estimated attack rate of 33% to 50%
when intrapartum prophylaxis is not
given.13

The major risk factors for early-onset
neonatal sepsis are preterm birth,
maternal colonization with GBS, rupture
of membranes >18 hours, and mater-
nal signs or symptoms of intra-amniotic
infection.14–16 Other variables include
ethnicity (ie, black women are at higher
risk of being colonized with GBS), low
socioeconomic status, male sex, and
low Apgar scores. Preterm birth/low
birth weight is the risk factor most
closely associated with early-onset sep-
sis.17 Infant birth weight is inversely
related to risk of early-onset sepsis.
The increased risk of early-onset sep-
sis in preterm infants is also related to
complications of labor and delivery
and immaturity of innate and adaptive
immunity.18

DIAGNOSTIC TESTING FOR SEPSIS

The clinical diagnosis of sepsis in the
neonate is difficult, because many of
the signs of sepsis are nonspecific and
are observed with other noninfectious
conditions. Although a normal physical
examination is evidence that sepsis is
not present,19,20 bacteremia can occur
in the absence of clinical signs.21 Avail-
able diagnostic testing is not helpful in
deciding which neonate requires em-
pirical antimicrobial therapy but can
assist with the decision to discontinue
treatment.22

Blood Culture

A single blood culture in a sufficient
volume is required for all neonates
with suspected sepsis. Data suggest
that 1.0 mL of blood should be the
minimum volume drawn for culture
when a single pediatric blood culture
bottle is used. Dividing the specimen in
half and inoculating aerobic and an-
aerobic bottles is likely to decrease the
sensitivity. Although 0.5 mL of blood
has previously been considered ac-
ceptable, in vitro data from Schelonka
et al demonstrated that 0.5 mL would
not reliably detect low-level bacteremia
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(4 colony-forming units [CFU]/mL or
less).23 Furthermore, up to 25% of
infants with sepsis have low colony
count bacteremia (≤4 CFU/mL), and
two-thirds of infants younger than 2
months of age have colony counts <10
CFU/mL.24,25 Neal et al demonstrated
that more than half of blood specimens
inoculated into the aerobic bottle were
less than 0.5 mL.26 A study by Connell
et al indicated that blood cultures with
an adequate volume were twice as
likely to yield a positive result.27 A blood
culture obtained through an umbilical
artery catheter shortly after placement
for other clinical indications is an ac-
ceptable alternative to a culture drawn
from a peripheral vein.28 The risk of
recovering a contaminant is greater
with a blood culture drawn from an
umbilical vein.29 There are, however,
data to suggest that a blood culture
drawn from the umbilical vein at the
time of delivery using a doubly clam-
ped and adequately prepared segment
of the cord is a reliable alternative to
a culture obtained peripherally.30

Urine Culture

A urine culture should not be part of the
sepsisworkup in an infant with suspected
early-onset sepsis.31 Unlike urinary tract
infections in older infants (which are
usually ascending infections), urinary
tract infections in newborn infants are
attributable to seeding of the kidney
during an episode of bacteremia.

Gastric Aspirates

The fetus swallows 500 to 1000 mL of
amniotic fluid each day. Therefore, if
there are white blood cells present in
amniotic fluid, they will be present in
gastric aspirate specimens at birth.
However, these cells represent the ma-
ternal response to inflammation and
have a poor correlation with neonatal
sepsis.32 Gram stains of gastric aspirates
to identify bacteria are of limited value
and are not routinely recommended.33

Body Surface Cultures

Bacterial cultures of the axilla, groin,
and the external ear canal have a poor
positive predictive accuracy. They are
expensive and add little to the evalu-
ation of an infant with possible bac-
terial sepsis.34,35

Tracheal Aspirates

Cultures and Gram stains of tracheal
aspirate specimens may be of value if
obtained immediately after endotra-
cheal tube placement.36 Once an infant
has been intubated for several days,
tracheal aspirates are of no value in
the evaluation of sepsis.37

Lumbar Puncture

The decision to perform a lumbar punc-
ture in a neonate with suspected early-
onset sepsis remains controversial. In
the high-risk, healthy-appearing in-
fant, data suggest that the likelihood
of meningitis is extremely low.38 In the
infant with clinical signs that are thought
to be attributable to a noninfectious
condition, such as respiratory distress
syndrome, the likelihood of meningitis
is also low.39 However, in bacteremic
infants, the incidence of meningitis may
be as high as 23%.40,41 Blood culture
alone cannot be used to decide who
needs a lumbar puncture, because
blood cultures can be negative in up
to 38% of infants with meningitis.42,43

The lumbar puncture should be per-
formed in any infant with a positive
blood culture, infants whose clinical
course or laboratory data strongly
suggest bacterial sepsis, and infants
who initially worsen with antimicro-
bial therapy. For any infant who is
critically ill and likely to have cardio-
vascular or respiratory compromise
from the procedure, the lumbar punc-
ture can be deferred until the infant is
more stable.

Cerebrospinal fluid (CSF) values indic-
ative of neonatal meningitis are con-
troversial. In studies that have excluded

infants with “traumatic taps” (or
nonbacterial illnesses), the mean
number of white blood cells in un-
infected preterm or term infants was
consistently <10 cells/mm3.44–50 Cell
counts 2 standard deviations from the
mean were generally less than 20
cells/mm3.46 In a study by Garges et al,
the median number of white blood cells
in infants who were born at greater
than 34 weeks’ gestation and had
bacterial meningitis was 477/mm3.43

In contrast, the median number of white
blood cells in infants who were born at
less than 34 weeks’ gestation and had
meningitis was 110/mm3.51 Infants with
meningitis attributable to Gram-negative
pathogens typically have higher CSF
white blood cell counts than do infants
with meningitis attributable to Gram-
positive pathogens.52 Adjusting the
CSF white blood cell count for the
number of red blood cells does not
improve the diagnostic utility (loss of
sensitivity with marginal gain in speci-
ficity).53 In addition, the number of bands
in a CSF specimen does not predict
meningitis.54 With a delay in analysis
(>2 hours), white blood cell counts
and glucose concentrations decrease
significantly.55

Protein concentrations in uninfected,
term newborn infants are <100 mg/
dL.44–50 Preterm infants have CSF pro-
tein concentrations that vary inversely
with gestational age. In the normogly-
cemic newborn infant, glucose con-
centrations in CSF are similar to those
in older infants and children (70%–80%
of a simultaneously obtained blood
specimen). A low glucose concentration
is the CSF variable with the greatest
specificity for the diagnosis of menin-
gitis.43,51 Protein concentrations are
higher and glucose concentrations are
lower in term than in preterm infants
with meningitis. However, meningitis
occurs in infants with normal CSF
values, and some of these infants have
high bacterial inocula.43,51
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Peripheral White Blood Cell Count
and Differential Count

Total white blood cell counts have little
value in the diagnosis of early-onset
sepsis and have a poor positive pre-
dictive accuracy.56,57 Many investi-
gators have analyzed subcomponents
of the white blood cell count (neutrophil
indices)—absolute neutrophil count,
absolute band count, and immature to
total neutrophil (I/T)ratio—to identify
infected infants. Like most diagnostic
tests for neonatal sepsis, neutrophil in-
dices have proven most useful for ex-
cluding infants without infection rather
than identifying infected neonates. Neu-
tropenia may be a better marker for
neonatal sepsis and has better speci-
ficity than an elevated neutrophil count,
because few conditions besides sepsis
(maternal pregnancy-induced hyper-
tension, asphyxia, and hemolytic dis-
ease) depress the neutrophil count of
neonates.58 The definitions for neutro-
penia vary with gestational age,58–61

type of delivery (infants born by cesar-
ean delivery without labor have lower
counts than infants delivered vagi-
nally),61 site of sampling (neutrophil
counts are lower in samples from
arterial blood),62 and altitude (infants
born at elevated altitudes have higher
total neutrophil counts).63 In late pre-
term and term infants, the definition
for neutropenia most commonly used
is that suggested by Manroe et al
(<1800/mm3 at birth and <7800/mm3

at 12–14 hours of age).58 Schmutz et al
reinvestigated these reference ranges
using modern cell-counting instrumen-
tation in 30 254 infants born at 23 to 42
weeks’ gestation.61 Infants with diagnoses
known to affect neutrophil counts (eg,
those born to women with pregnancy-
induced hypertension or those with
early-onset sepsis) were excluded. In
this study, the lower limits of normal
for neutrophil values at birth were
3500/mm3 in infants born at >36 weeks’
gestation, 1000/mm3 in infants born at

28 through 36 weeks’ gestation, and
500/mm3 in infants born at <28 weeks’
gestation. Peak values occurred at 6 to
8 hours after birth; the lower limits of
normal at that time were 7500/mm3,
3500/mm3, and 1500/mm3 for infants
born at >36 weeks’ gestation, 28 to
36 weeks’ gestation, and <28 weeks’
gestation, respectively.61 It is notewor-
thy that the study by Schmutz et al was
performed at 4800 feet above sea level,
whereas that of Manroe et al was per-
formed at 500 feet above sea level.

The absolute immature neutrophil count
follows a similar pattern to the absolute
neutrophil count and peaks at approx-
imately 12 hours of life. The number of
immature neutrophils increases from a
maximal value of 1100 cells/mm3 at
birth to 1500 cells/mm3 at 12 hours of
age.58 Absolute immature counts have
a poor sensitivity and positive predic-
tive accuracy for early-onset sepsis.22

Furthermore, if exhaustion of bone mar-
row reserves occurs, the number of im-
mature forms will remain depressed.64

The I/T ratio has the best sensitivity of
any of the neutrophil indices. However,
with manual counts, there are wide
interreader differences in band neu-
trophil identification.65 The I/T ratio is
<0.22 in 96% of healthy preterm infants
born at <32 weeks’ gestational age.66

Unlike the absolute neutrophil count
and the absolute band count, maximum
normal values for the I/T ratio occur at
birth (0.16) and decline with increasing
postnatal age to a minimum value of
0.12.58 In healthy term infants, the 90th
percentile for the I/T ratio is 0.27.59

A single determination of the I/T ratio
has a poor positive predictive accuracy
(approximately 25%) but a very high
negative predictive accuracy (99%).66

The I/T ratio may be elevated in 25% to
50% of uninfected infants.67

Exhaustion of bone marrow reserves
will result in low band counts and lead
to falsely low ratios. The timing of the
white blood cell count is critical.68

Counts obtained 6 to 12 hours after
birth are more likely to be abnormal
than are counts obtained at birth, be-
cause alterations in the numbers (and
ratios) of mature and immature neutro-
phils require an established inflammatory
response. Therefore, once the decision is
made to start antimicrobial therapy
soon after birth, it is worth waiting 6 to
12 hours before ordering a white blood
cell count and differential count.68,69

Platelet Counts

Despite the frequency of low platelet
counts in infected infants, they are a
nonspecific, insensitive, and late indica-
tor of sepsis.70,71 Moreover, platelet
counts are not useful to follow clinical
response to antimicrobial agents, be-
cause they often remain depressed for
days to weeks after a sepsis episode.

Acute-Phase Reactants

A wide variety of acute-phase reactants
have been evaluated in neonates with
suspected bacterial sepsis. However, only
C-reactive protein (CRP) and procalcito-
nin concentrations have been investiga-
ted in sufficiently large studies.72,73 CRP
concentration increases within 6 to 8
hours of an infectious episode in neo-
nates and peaks at 24 hours.74,75 The
sensitivity of a CRP determination is
low at birth, because it requires an
inflammatory response (with release
of interleukin-6) to increase CRP con-
centrations.76 The sensitivity improves
dramatically if the first determination
is made 6 to 12 hours after birth. Benitz
et al have demonstrated that excluding
a value at birth, 2 normal CRP deter-
minations (8–24 hours after birth and
24 hours later) have a negative pre-
dictive accuracy of 99.7% and a nega-
tive likelihood ratio of 0.15 for proven
neonatal sepsis.76 If CRP determina-
tions remain persistently normal, it is
strong evidence that bacterial sepsis is
unlikely, and antimicrobial agents can be
safely discontinued. Data are insufficient
to recommend following sequential CRP
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concentrations to determine the dura-
tion of antimicrobial therapy in an infant
with an elevated value (≥1.0 mg/dL).
Procalcitonin concentrations increase
within 2 hours of an infectious episode,
peak at 12 hours, and normalize within
2 to 3 days in healthy adult volunteers.77

A physiologic increase in procalcitonin
concentration occurs within the first
24 hours of birth, and an increase in
serum concentrations can occur with
noninfectious conditions (eg, respira-
tory distress syndrome).78 Procalcitonin
concentration has a modestly better
sensitivity than does CRP concentration
but is less specific.73 Chiesa and col-
leagues have published normal values
for procalcitonin concentrations in term
and preterm infants.79 There is evidence
from studies conducted in adult pop-
ulations, the majority of which focused
on patients with sepsis in the ICU, that
significant reductions in use of anti-
microbial agents can be achieved in
patients whose treatment is guided by
procalcitonin concentration.80

Sepsis Screening Panels

Hematologic scoring systems using
multiple laboratory values (eg, white
blood cell count, differential count, and
platelet count) have been recommen-
ded as useful diagnostic aids. No matter
what combination of tests is used, the
positive predictive accuracy of scoring
systems is poor unless the score is
very high. Rodwell et al described a
scoring system in which a score of 1 was
assigned to 1 of 7 findings, including
abnormalities of leukocyte count, total
neutrophil count, increased immature
polymorphonuclear leukocyte (PMN)
count, increased I/T ratio, immature to
mature PMN ratio >0.3, platelet count
≤150 000/mm3, and pronounced degen-
erative changes (ie, toxic granulations)
in PMNs.81 In this study, two-thirds
of preterm infants and 90% of term
infants with a hematologic score
≥3 did not have proven sepsis.81

Furthermore, scores obtained in the
first several hours after birth have been
shown to have poorer sensitivity and
negative predictive value than scores
obtained at 24 hours of age.67 Sepsis
screening panels commonly include
neutrophil indices and acute-phase re-
actants (usually CRP concentration). The
positive predictive value of the sepsis
screen in neonates is poor (<30%);
however, the negative predictive accuracy
has been high (>99%) in small clinical
studies.22 Sepsis screening tests might be
of value in deciding which “high-risk”
healthy-appearing neonates do not need
antimicrobial agents or whether therapy
can be safely discontinued.

TREATMENT OF INFANTS WITH
SUSPECTED EARLY-ONSET SEPSIS

In the United States, the most common
pathogens responsible for early-onset
neonatal sepsis are GBS and Escherichia
coli.17 A combination of ampicillin and
an aminoglycoside (usually gentamicin)
is generally used as initial therapy, and
this combination of antimicrobial agents
also has synergistic activity against
GBS and Listeria monocytogenes.82,83

Third-generation cephalosporins (eg,
cefotaxime) represent a reasonable al-
ternative to an aminoglycoside. However,
several studies have reported rapid
development of resistance when cefo-
taxime has been used routinely for the
treatment of early-onset neonatal sep-
sis,84 and extensive/prolonged use of
third-generation cephalosporins is a risk
factor for invasive candidiasis.85 Be-
cause of its excellent CSF penetration,
empirical or therapeutic use of cefo-
taxime should be restricted for use in
infants with meningitis attributable to
Gram-negative organisms.86 Ceftriax-
one is contraindicated in neonates
because it is highly protein bound
and may displace bilirubin, leading to a
risk of kernicterus. Bacteremia without an
identifiable focus of infection is generally
treated for 10 days.87 Uncomplicated

meningitis attributable to GBS is trea-
ted for a minimum of 14 days.88 Other
focal infections secondary to GBS (eg,
cerebritis, osteomyelitis, endocarditis)
are treated for longer durations.88 Gram-
negative meningitis is treated for
minimum of 21 days or 14 days after
obtaining a negative culture, whichever
is longer.88 Treatment of Gram-negative
meningitis should include cefotaxime
and an aminoglycoside until the results
of susceptibility testing are known.87,88

The duration of antimicrobial therapy
in infants with negative blood cultures
is controversial. Many women receive
antimicrobial agents during labor as
prophylaxis to prevent early-onset GBS
infections or for management of sus-
pected intra-amniontic infection or
PPROM. In those instances, postnatal
blood cultures may be sterile (false
negative). When considering the dura-
tion of therapy in infants with negative
blood cultures, the decision should
include consideration of the clinical
course as well as the risks associated
with longer courses of antimicrobial
agents. In a retrospective study by Cor-
dero and Ayers, the average duration of
treatment in 695 infants (<1000 g)
with negative blood cultures was 5 ±
3 days.89 Cotten et al have suggested
an association with prolonged adminis-
tration of antimicrobial agents (>5 days)
in infants with suspected early-onset
sepsis (and negative blood cultures)
with death and necrotizing enterocoli-
tis.90 Two recent papers also support
this association.91,92

PREVENTION STRATEGIES FOR
EARLY-ONSET SEPSIS

The only intervention proven to decrease
the incidence of early-onset neonatal
sepsis is maternal treatment with
intrapartum intravenous antimicro-
bial agents for the prevention of GBS
infections.93 Adequate prophylaxis is
defined as penicillin (the preferred
agent), ampicillin, or cefazolin given for
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≥4 hours before delivery. Erythromycin
is no longer recommended for prophy-
laxis because of high resistance rates.
In parturients who have a nonserious
penicillin allergy, cefazolin is the drug
of choice. For parturients with a history
of serious penicillin allergy (anaphy-
laxis, angioedema, respiratory com-
promise, or urticaria), clindamycin is
an acceptable alternative agent, but
only if the woman’s rectovaginal GBS
screening isolate has been tested and
documented to be susceptible. If the
clindamycin susceptibility is unknown
or the GBS isolate is resistant to clin-
damycin, vancomycin is an alternative
agent for prophylaxis. However, nei-
ther clindamycin nor vancomycin has
been evaluated for efficacy in pre-
venting early-onset GBS sepsis in
neonates. Intrapartum antimicrobial
agents are indicated for the following
situations93:

1. Positive antenatal cultures or molec-
ular test at admission for GBS (ex-
cept for women who have a cesarean
delivery without labor or membrane
rupture)

2. Unknown maternal colonization sta-
tus with gestation <37 weeks, rup-
ture of membranes >18 hours, or
temperature >100.4°F (>38°C)

3. GBS bacteriuria during the current
pregnancy

4. Previous infant with invasive GBS
disease

Management guidelines for the new-
born infant have been published93 and
are available online (http://www.cdc.
gov/groupbstrep/guidelines/index.html).

CLINICAL CHALLENGES

Challenge 1: Identifying Neonates
With Clinical Signs of Sepsis With
a “High Likelihood” of Early-Onset
Sepsis Who Require Antimicrobial
Agents Soon After Birth

Most infants with early-onset sepsis
exhibit abnormal signs in the first 24

hours of life. Approximately 1% of infants
will appear healthy at birth and then
develop signs of infection after a vari-
able time period.21 Every critically ill
infant should be evaluated and receive
empirical broad-spectrum antimicrobial
therapy after cultures, even when there
are no obvious risk factors for sepsis.
The greatest difficulty faced by clini-
cians is distinguishing neonates with
early signs of sepsis from neonates
with noninfectious conditions with rel-
atively mild findings (eg, tachypnea with
or without an oxygen requirement). In
this situation, data are insufficient to
guide management. In more mature
neonates without risk factors for in-
fection who clinically improve over the
first 6 hours of life (eg, need for oxygen
is decreasing and respiratory distress
is resolving), it is reasonable to with-
hold antimicrobial therapy and monitor
the neonates closely. The 6-hour win-
dow should not be considered absolute;
however, most infants without infec-
tion demonstrate some improvement
over that time period. Any worsening of
the infant’s condition should prompt

starting antimicrobial agents after cul-
tures have been obtained.

Challenge 2: Identifying
Healthy-Appearing Neonates With
a “High Likelihood” of Early-Onset
Sepsis Who Require Antimicrobial
Agents Soon After Birth

This category includes infants with 1 of
the risk factors for sepsis noted pre-
viously (colonization with GBS, prolonged
rupture of membranes >18 hours, or
maternal chorioamnionitis). GBS is not
a risk factor if the mother has received
adequate intrapartum therapy (penicil-
lin, ampicillin, or cefazolin for at least
4 hours before delivery) or has a ce-
sarean delivery with intact membranes
in the absence of labor.93 The risk of
infection in the newborn infant varies
considerably with the risk factor pres-
ent. The greatest risk of early-onset
sepsis occurs in infants born to women
with chorioamnionitis who are also
colonized with GBS and did not receive
intrapartum antimicrobial agents. Early-
onset sepsis does occur in infants who
appear healthy at birth.21 Therefore,

FIGURE 1
Evaluation of asymptomatic infants <37 weeks’ gestation with risk factors for sepsis. aThe diagnosis
of chorioamnionitis is problematic and has important implications for the management of the
newborn infant. Therefore, pediatric providers are encouraged to speak with their obstetrical
colleagues whenever the diagnosis is made. bLumbar puncture is indicated in any infant with
a positive blood culture or in whom sepsis is highly suspected on the basis of clinical signs, re-
sponse to treatment, and laboratory results. IAP, intrapartum antimicrobial prophylaxis; WBC, white
blood cell; Diff, differential white blood cell count.
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some clinicians use diagnostic tests
with a high negative predictive accuracy
as reassurance that infection is not
present (allowing them to withhold
antimicrobial agents). The decision of
whether to treat a high-risk infant
depends on the risk factors present,
the frequency of observations, and
gestational age. The threshold for

initiating antimicrobial treatment gen-
erally decreases with increasing num-
bers of risk factors for infection and
greater degrees of prematurity. Sug-
gested algorithms for management of
healthy-appearing, high-risk infants are
shown in Figs 1, 2, and 3. Screening
blood cultures have not been shown to
be of value.21

CONCLUSIONS

The diagnosis and management of neo-
nates with suspected early-onset sepsis
are based on scientific principles mod-
ified by the “art and experience” of the
practitioner. The following are well-
established concepts related to neo-
natal sepsis:

1. Neonatal sepsis is a major cause of
morbidity and mortality.

2. Diagnostic tests for early-onset
sepsis (other than blood or CSF cul-
tures) are useful for identifying in-
fants with a low probability of sepsis
but not at identifying infants likely to
be infected.

3. One milliliter of blood drawn before
initiating antimicrobial therapy is
needed to adequately detect bacter-
emia if a pediatric blood culture bot-
tle is used.

4. Cultures of superficial body sites,
gastric aspirates, and urine are of
no value in the diagnosis of early-
onset sepsis.

5. Lumbar puncture is not needed in
all infants with suspected sepsis (es-
pecially those who appear healthy)
but should be performed for infants
with signs of sepsis who can safely
undergo the procedure, for infants
with a positive blood culture, for in-
fants likely to be bacteremic (on the
basis of laboratory data), and infants
who do not respond to antimicrobial
therapy in the expected manner.

6. The optimal treatment of infants with
suspected early-onset sepsis is
broad-spectrum antimicrobial agents
(ampicillin and an aminoglycoside).
Once the pathogen is identified,
antimicrobial therapy should be
narrowed (unless synergism is
needed).

7. Antimicrobial therapy should be
discontinued at 48 hours in clinical
situations in which the probability
of sepsis is low.

FIGURE 2
Evaluation of asymptomatic infants ≥37 weeks’ gestation with risk factors for sepsis. aThe diagnosis
of chorioamnionitis is problematic and has important implications for the management of the
newborn infant. Therefore, pediatric providers are encouraged to speak with their obstetrical
colleagues whenever the diagnosis is made. bLumbar puncture is indicated in any infant with
a positive blood culture or in whom sepsis is highly suspected on the basis of clinical signs, re-
sponse to treatment, and laboratory results. WBC, white blood cell; Diff, differential white blood cell
count.

FIGURE 3
Evaluation of asymptomatic infants ≥37 weeks’ gestation with risk factors for sepsis (no
chorioamnionitis). aInadequate treatment: Defined as the use of an antibiotic other than penicillin,
ampicillin, or cefazolin or if the duration of antibiotics before delivery was <4 h. bDischarge at 24 h
is acceptable if other discharge criteria have been met, access to medical care is readily accessible,
and a person who is able to comply fully with instructions for home observation will be present. If
any of these conditions is not met, the infant should be observed in the hospital for at least 48 h and
until discharge criteria are achieved. IAP, intrapartum antimicrobial prophylaxis; WBC, white blood
cell; Diff, differential white blood cell count.
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CLINICAL REPORT

Medical Staff Appointment and Delineation of Pediatric
Privileges in Hospitals

abstract
The review and verification of credentials and the granting of clinical
privileges are required of every hospital to ensure that members of the
medical staff are competent and qualified to provide specified levels of
patient care. The credentialing process involves the following: (1) as-
sessment of the professional and personal background of each prac-
titioner seeking privileges; (2) assignment of privileges appropriate for
the clinician’s training and experience; (3) ongoing monitoring of the
professional activities of each staff member; and (4) periodic reap-
pointment to the medical staff on the basis of objectively measured
performance. We examine the essential elements of a credentials
review for initial and renewed medical staff appointments along with
suggested criteria for the delineation of clinical privileges. Sample
forms for the delineation of privileges can be found on the American
Academy of Pediatrics Committee on Hospital Care Web site (http://
www.aap.org/visit/cmte19.htm). Because of differences among indi-
vidual hospitals, no 1 method for credentialing is universally appli-
cable. The medical staff of each hospital must, therefore, establish
its own process based on the general principles reviewed in this
report. The issues of medical staff membership and credentialing
have become very complex, and institutions and medical staffs are
vulnerable to legal action. Consequently, it is advisable for hospitals
and medical staffs to obtain expert legal advice when medical staff
bylaws are constructed or revised. Pediatrics 2012;129:782–787

INTRODUCTION

Credentialing is the formal recognition of professional and technical
competence. The process involves 2 distinct elements: it establishes
what information is necessary to confirm professional and technical
competence including mechanisms for the verification of the in-
formation received by the hospital, and it evaluates the information
received with reference to an applicant.1

“The delineation of clinical privileges is the process whereby the
medical staff evaluates and recommends that an individual practi-
tioner be allowed to provide specific patient care services in the in-
stitution. A clinical privilege is a specific grant or permission by
a hospital for an individual practitioner to perform diagnostic or
therapeutic procedures or other patient care services within well-
defined limits.”1
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The role of the hospital in credentialing
its staff was first laid out by The Joint
Commission on the Accreditation of Hos-
pitals (later renamed The Joint Commis-
sion) in 1953 and has been regularly
updated since then. This process is
distinct from the recognition of com-
petence within a specialty, which is the
purview of the various members of the
American Board of Medical Specialties.

Medical staff membership is not syn-
onymouswith clinical privileges. Medical
staff membership involves the practi-
tioner’s organizational rights and re-
sponsibilities. A member of the medical
staff is not entitled to perform proce-
dures or treat patients simply by vir-
tue of being a member of the medical
staff.1

CREDENTIALING PRINCIPLES

The medical staff of each hospital is
responsible for establishing its own
procedures for credentialing.2 These
procedures must be reviewed by a
lawyer who is familiar with these is-
sues.3 The authority of the hospital to
grant, change, or revoke clinical priv-
ileges is based on several principles:

1. The practice of medicine, including
pediatrics, within a hospital is not
a right of every physician but rather
a privilege extended by the hospital
in accordance with applicable law.

2. The hospital and its governing board
are responsible for the safety of its
patients and the quality of care pro-
vided by its staff.

3. The hospital must ensure that all
members of its health care team
are competent and qualified to pro-
vide the services for which they
have been granted privileges.

4. The organized medical staff of the
hospital is entrusted by the govern-
ing board with the responsibility of
recommending that only compe-
tent practitioners treat patients in
the hospital.

Certain elements are required in every
hospital’s credentialing process:

1. The credentialing process must be
thorough, fair, and timely and must
involve unbiased and good-faith re-
view by peers within or outside the
hospital as appropriate to the indi-
vidual candidate. Any possible mali-
cious use of the peer-review process
is not acceptable.

2. The entire credentialing process
must be clearly described in the
medical staff bylaws. This must in-
clude a description of mechanisms
for appeal and guaranteed due pro-
cess for disputes concerning disci-
plinary actions and for changes or
revocation of privileges. The medi-
cal staff bylaws should incorporate
provisions of the Health Care Qual-
ity Improvement Act of 1986,4 re-
quirements of state laws that
define immunities and protections
for the hospital and peer-review
committee members from various
legal liabilities, and other related
legislation.2

3. Criteria for specific clinical priv-
ileges must be well defined and
based on up-to-date national and
local standards.

4. Confidentiality and protection of
the information used in credential-
ing and peer review, subject to ap-
plicable law, must be incorporated
into the process.

5. The credentialing process should
take into account the standards
recommended by The Joint Com-
mission, the Hospital Medical Staff
Section of the American Medical As-
sociation, state and federal agencies,
or other appropriate accrediting
organizations.2

Credentialing standards have been
updated to include 3 new concepts.
Credentialing should be informed by
the 6 areas of “general competen-
cies” developed by the Accreditation

Council for Graduate Medical Educa-
tion. Focused professional practice
evaluation allows the medical staff to
focus on a specific aspect of a practi-
tioner’s performance, such as when
competence is suggested but additional
information is needed for confirmation.
Examples of this are proctoring or
peer review of cases. Lastly, ongoing
professional practice evaluation pro-
vides for continuous evaluation rather
than the traditional biannual renewal
process.2,5 Examples of this are direct
observation and monitoring patient
outcomes. The credentialing process
must not allow conflicts of interest
(economic or otherwise) to impair due
process.

In some communities, the credential-
ing process for medical staffs of area
hospitals, surgical centers, and health
insurance companies has been con-
solidated and standardized under a
centralized data collection and storage
agency, such as the state or local medical
society. This allows only 1 application
and data verification for applications
to more than 1 hospital. However, each
hospital is still required to determine
the applicant’s qualifications for clini-
cal privileges. The American Academy
of Pediatrics approves of this model
as a method that simplifies the pro-
cess yet maintains its rigor. Although
credentialing standards have been
used as a method of quality assurance,
a recent study reveals no correla-
tion between stringency of hospital
credentialing policies and clinical
outcomes.5

INITIAL APPOINTMENT

When a practitioner applies for med-
ical staff membership the first time,
the medical staff must verify the prac-
titioner’s training, experience, and qual-
ifications. This involves verifying the
following documents from primary
sources or approved secondary sour-
ces if applicable:
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1. Medical staff category requested

2. Current license in the state of
practice

3. Other active state licenses

4. Drug Enforcement Administration
certificate

5. Medical school education

6. Residency and fellowship training

7. Practice experience

8. Board certification, recertification,
or other measure of ongoing com-
petency

9. Basic life support or other lifesav-
ing course (eg, pediatric advanced
life support, neonatal resuscita-
tion program) documentation of
completion

10. Settled or pending litigation

11. Felony convictions and criminal
background checks

12. Involuntary license or medical staff
resignations, suspensions, disciplin-
ary actions, or denials

13. Sanctions received from profes-
sional organizations

14. National Practitioners Data Bank
(NPDB) and Federation of State Med-
ical Boards Physician information

15. Disciplinary Data Bank information

16. Malpractice coverage verification,
if required

17. Current physical, mental, or sub-
stance abuse issues that may affect
patient care, as allowed by the
Americans With Disabilities Act
(ADA)6; this information can be
obtained after the applicant is de-
termined to meet all other qualifica-
tions for medical staff membership7

18. Signed release of liability form
from the practitioner

19. Other information, as determined
by the individual hospital or de-
partment2

The NPDB serves as a central re-
pository of information about health

care practitioners’malpractice payments,
professional membership restrictions,
and adverse actions regarding licen-
ses or hospital privileges. Hospitals
are required to check with the NPDB
for all new medical staff appointments.
They are also required to report any
actions that affect the clinical priv-
ileges such as reduction, restriction,
suspension, or revocation of clinical
privileges for at least 31 days; volun-
tary resignation while peer review is
taking place or instead of peer review;
and the denial of clinical privileges to
a new or existing medical staff mem-
ber when a peer review judgment is
involved. Between 5% and 30% of
privileging and licensure applications
involving an NPDB report were not
granted “as requested,” suggesting
the NPDB data are important to the
process. Unfortunately, underreporting
was also evident: 60% to 75% of re-
portable actions were not reported,
limiting the information to which health
care entities have access.8

In addition to concrete data about the
applicant’s accomplishments, infor-
mation from peers should be obtained
regarding the practitioner’s ability to
work with other staff, patients, and
students, if applicable. Hospitals may
require that each applicant be cov-
ered by a minimum limit of medical
liability insurance as a condition of
membership on the medical staff. This
may be waived for practitioners not
participating in patient care (eg, re-
tired physicians). For the hospital to
verify the information, the applicant
must sign a statement allowing the
hospital to collect the information and
releasing the hospital and references
or sources from liability. Hospitals must
ensure that all information collected
and decisions regarding credentialing
are kept confidential.

Depending on state law and hospital or
medical staff bylaws, medical staff
membership may include nonphysician

licensed independent practitioners, such
as psychologists, podiatrists, physician
assistants, nurse practitioners, mid-
wives, optometrists, dentists, and
others who provide direct patient care.
Advanced practice nurses also must
be credentialed by the department of
nursing. Advanced practice nurses
who do not provide direct patient care
are not credentialed through the me-
dical staff.9 Guidelines for the practice
and requirements for the supervision
of nonphysician independent licensed
practitioners and residents-in-training
must be defined clearly in the medi-
cal staff bylaws and include the same
level of fairness and rigor as those
applied to physicians.2,10 A physician
providing telemedicine services must
be credentialed by the hospital re-
ceiving the telemedicine services (ie,
where the patient is receiving care).2

Criteria for granting or restricting
medical staff appointment cannot be
based on gender; race or ethnic group;
creed; national origin; sexual orienta-
tion; membership in professional so-
cieties; membership in a prepaid,
closed-panel group practice; or solely
economic factors. Criteria for medical
staff appointment should relate to
standards of patient care and to the
objectives, purposes, and resources of
the institution.

The ADA covers hospital employees
and may cover physicians with staff
privileges. The ADA prohibits discrim-
ination against qualified job applicants
and traditional employees who, with or
without reasonable accommodation,
can perform the essential functions of
their job. It may apply to hospital
medical staff matters involving inde-
pendent contractor physicians. As a
result of the ADA, questions regarding
personal health issues and alcohol and
illegal drug use cannot be asked at the
time of initial staff application. A con-
ditional offer of medical staff mem-
bership can be made contingent on the
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applicant providing personal health
information meeting certain criteria.
In all issues when accommodations
are requested for disabilities, the most
important factor is the safety of the
patient.7

Economic credentialing has been de-
fined by the American Medical As-
sociation as “the use of economic
criteria in determining an individual’s
qualification for initial and continuing
hospital medical staff membership
or privileges that is unrelated to the
quality of care or professional compe-
tency.” Measures that have an economic
component in addition to improving
quality, such as length of stay and ICU
days, may be used in credentialing
decisions. Several states have laws that
prohibit use of economic credential-
ing,11,12 although in most states, it is still
legal and physicians need to be aware
of the ramifications of participating in
potentially competing entities.13 In this
regard, the American Academy of Pedi-
atrics states that pediatricians should
not be excluded from patient care
panels solely on an economic basis.14

Initial medical staff membership starts
with a provisional or temporary ap-
pointment for a defined period of time.
This allows direct observation of the
practitioner’s clinical skills, patient
management style, and manner of care.
The need for proctoring and mentoring
for new medical staff members should
be established by each department.
Appointments must be renewed at a
minimum of every 2 years, but pro-
cesses must also allow for interval
evaluation as needed.2 Medical staff
membership is awarded in several
categories on the basis of the amount
and type of patient care the practi-
tioner delivers. There may be catego-
ries for hospital-based ambulatory
care only, for full staff including am-
bulatory and inpatient care, and for
those who no longer provide direct
patient care in the hospital setting.

Nonphysician licensed independent
practitioners or residents-in-training
may form other categories.

If a hospital medical staff decides to
deny initial appointment or reappoint-
ment or deny, limit, or suspend priv-
ileges, due process and protection
must be provided in accordance with
customary legal principles and hos-
pital bylaws. This must include pro-
cedural due process, which is defined
as whether the rules are administered
properly and applied equally to all staff
members, and substantive due process.
The latter is concerned with whether
the rules and criteria stated in the
bylaws are reasonable, fair, and not
arbitrary and whether the decision
made by the medical staff or hearing
panel is based on the weight of relevant
and reliable evidence and only on that
evidence presented to the medical
staff or hearing panel. Nonphysician
licensed independent practitioners
also must have similar due process
and protection.2

DELINEATION OF CLINICAL
PRIVILEGES

A major portion of the credentialing
process is the delineation of clinical
privileges. By this process, the medical
staff evaluates and recommends that
an individual practitioner is allowed to
provide specific patient care services
in the hospital on the basis of the
mission and needs of the hospital and
the practitioner’s training, experience,
and skills. Privileges may be denied to
an applicant if the hospital does not
have the facilities for the requested
procedure (eg, a pediatric cardiolo-
gist who requests privileges for car-
diac catheterization from a hospital
that does not have catheterization
facilities).15

Departments within the hospital are
responsible for defining the minimum
education, training, and experience
that a practitioner must possess to

deliver care of varying complexity or
perform specific procedures. Experi-
ence may be defined as cumulative or
as a certain volume in a period of time.
This definition may be applied across
departments when patients are cared
for by practitioners of different disci-
plines (such as pediatrics and nursing
for nurse practitioners). Once criteria
are established, these must be written
and applied equitably across practi-
tioners from different specialties (such
as pediatrics, family practice, and sur-
gery). Criteria for clinical privileges
are based on the complexity of care
needed by the patient, such as routine
inpatient care, routine newborn care,
subspecialty care, or intensive care.
Criteria for privileges for procedures
can be based on the levels of care,
documentation of training, and contin-
ued competence in the procedures.
Research has revealed that skills in
some procedures, such as laparoscopy
or surgical procedures, improve with
repeated use until a set number is
reached.16,17 Other data have revealed
that patient outcomes are improved
for some procedures when a minimum
number is performed in a hospital.16,18

Competency for procedures also can
be determined by evaluation of perfor-
mance under clinical conditions (proc-
torship). Checklists may be used by the
practitioner requesting privileges to
document levels of care and proce-
dures requested.

Questions are often raised on how one
determines that an applicant is com-
petent to care for children in the
hospital if the applicant is not a pedi-
atrician or pediatric-trained specialist
or subspecialist. Skill levels for in-
dividual practitioners caring for chil-
dren can be determined by reviewing
training and experience. Experience in
procedures performed on children
should also be documented. Standards
for assessing competencies of non-
pediatric physicians should be defined
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and rigorous and meet uniformed
standards of care for children re-
gardless of the physician’s training.

As new procedures and treatment
modalities develop, guidelines for clin-
ical privileges must also develop. New
procedures and treatment modalities
can be divided into major new proce-
dures, such as endoscopy or laparo-
scopic surgery, or minor changes, such
as a new way to perform laparoscopic
surgery. Practitioners wishing to be
granted privileges in a major new
procedure or treatment modality not
inherent in their residency or fellow-
ship training (such as use of ultraso-
nography or providing sedation) must
document sufficient hands-on-training
to be deemed competent. Physicians
may gain this training through super-
vised training programs. A practitioner
may also gain provisional privileges
allowing him or her to perform the
procedure under the supervision of
another practitioner skilled in the
procedure (proctoring).19,20 Data from
some new procedures have revealed
that the complication rate decreases
significantly and competency increases
significantly after a certain number
of the procedures are performed.17,21

Guidelines for competency in new pro-
cedures or treatment modalities must
be developed on the basis of a review
of the literature and the technical
aspects of the procedure. Once the
guidelines are successfully met by the
practitioner, full privileges are granted.

REAPPOINTMENT

Standards from The Joint Commission
state that reappointment must occur
at least every 2 years. This reappoint-
ment is based on ongoing monitoring
of information concerning the prac-
titioner’s professional performance,
judgment, and clinical or technical
skills.2 The content of the reappoint-
ment request must be defined in the
medical staff bylaws. The minimum

information required from the practi-
tioner includes:

1. Medical staff category requested

2. Current license in the state of
practice

3. Other active state licenses

4. Drug Enforcement Administration
certificate

5. Continuing medical education
credit, as required

6. Original certification date and
certification renewal dates

7. Current cardiopulmonary resusci-
tation or other lifesaving course
(eg, pediatric advanced life sup-
port, neonatal resuscitation pro-
gram) documentation of completion

8. Settled or pending litigation

9. Felony convictions

10. Involuntary license or medical
staff resignations, suspensions,
disciplinary actions, or denials

11. Sanctions received from profes-
sional organizations

12. NPDB and Federation of State
Medical Boards Physician Disci-
plinary Data Bank information

13. Malpractice coverage verification,
if required

14. Quality assurance or continuing
quality improvement activities
and results

15. Listing of all hospitals where the
practitioner holds privileges and
any changes in this status

16. Signed release of liability form
from the practitioner

17. Current physical, mental, or sub-
stance abuse issues that may af-
fect patient care, as allowed by
ADA

In most cases, information should be
reviewed in a similar manner to that
occurring for initial appointment. If an
applicant for reappointment rarely
cares for patients in the hospital facility,

the medical staff office may need to
request information from another hos-
pital where the applicant is more active
to help delineate appropriate clinical
privileges or consider modifying the
appointment to that of ambulatory-care
only. If concerns are raised about
reappointment or granting initial clinical
privileges because of irregularities in
clinical activity profile or quality as-
surance, this information needs to be
reviewed by peers and the department
head in a confidential manner, as de-
fined in medical staff bylaws. If concerns
persist, the review committee or medi-
cal staff must communicate these con-
cerns to the applicant in a confidential
manner, as defined by the medical staff
bylaws. Due process, as defined in the
medical staff bylaws, must be followed.

It is the responsibility of each member
of the medical staff to raise any con-
cerns about physician performance
because of waning skills, mental or
physical health problems, or substance
abuse that affects patient care. These
must be investigated in a confidential
and fair manner, as defined in the
medical staff bylaws, without waiting
for the next reappointment.

The process of credentialing and grant-
ing of privileges must be seen as 1 way
for hospitals to help ensure that their
patients receive quality care. Pedia-
tricians or pediatric-trained specialists
and subspecialists must be involved in
defining guidelines to ensure that chil-
dren receive optimal care.

SPECIAL CIRCUMSTANCES

Hospitals should have an established
policy on emergency privileges that
allow current medical staff members to
practice beyond their existing privileges
to save a life, limb, or organ. Likewise,
there should be a policy for disaster
privileges that enable practitioners
outside the current medical staff to
treat patients in the case of a disaster
in the community.2
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CLINICAL REPORT

Neonatal Drug Withdrawal

abstract
Maternal use of certain drugs during pregnancy can result in transient
neonatal signs consistent with withdrawal or acute toxicity or cause
sustained signs consistent with a lasting drug effect. In addition, hos-
pitalized infants who are treated with opioids or benzodiazepines to
provide analgesia or sedation may be at risk for manifesting signs
of withdrawal. This statement updates information about the clinical
presentation of infants exposed to intrauterine drugs and the thera-
peutic options for treatment of withdrawal and is expanded to include
evidence-based approaches to the management of the hospitalized in-
fant who requires weaning from analgesics or sedatives. Pediatrics
2012;129:e540–e560

INTRODUCTION

Use and abuse of drugs, alcohol, and tobacco contribute significantly
to the health burden of society. The 2009 National Survey on Drug Use
and Health reported that recent (within the past month) use of illicit
drugs, binge or heavy alcohol ingestion, and use of tobacco products
occurred in 8.7%, 23.7%, and 27.7%, respectively, of the population
12 years or older.1 Numerous case reports have documented the use
of a variety of drugs by women of childbearing age (Table 1). In-
trauterine exposure to certain drugs may cause congenital anomalies
and/or fetal growth restriction, increase the risk of preterm birth,
produce signs of withdrawal or toxicity in the neonate, or impair
normal neurodevelopment.2 Fetal exposure to marijuana, the illicit
drug most commonly used by pregnant women, does not cause
clinically important neonatal withdrawal signs but may have subtle
effects on long-term neurobehavioral outcomes.3 With the use of
computer-assisted interviewing techniques that preserved confiden-
tiality, the 2009 National Survey on Drug Use and Health noted that
4.5% of pregnant women 15 to 44 years of age reported recent use
of illicit drugs (eg, marijuana, cocaine, hallucinogens, heroin, meth-
amphetamines, and nonmedical use of prescription drugs). Binge or
heavy drinking in the first trimester was reported by 11.9%, and
recent tobacco use was reported by 15.3%. Rates of recent illicit drug
use and smoking were lower among pregnant compared with non-
pregnant women across all age groups, except for those 15 to 17
years of age. In the latter age group, the rates of illicit drug use and
smoking were higher among those who were pregnant compared
with those who were not pregnant (15.8% vs 13.0% and 20.6% vs
13.9%, respectively). The reported rates of illicit drug use most likely
underestimate true rates, because the percentage of pregnant women
who report the recent use of illicit drugs on screening interviews can
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be substantially lower than that de-
termined by drug screening using bi-
ological samples. For infants, the use
of International Classification of Dis-
eases, Ninth Revision (ICD-9)-based hos-
pital discharge databases to determine
the incidence of neonatal drug with-
drawal secondary to intrauterine expo-
sure has in the past underestimated
the incidence of this condition.4 Data
compiled by the Agency for Health-
care Research and Quality and by the
Florida Department of Health attest to
an increased incidence and/or recog-
nition of neonatal withdrawal syn-
drome (ICD-9 code 779.5). Nationally, the
number of infants coded at discharge
with neonatal withdrawal increased
from 7653 in 1995 to 11 937 in 2008. In
Florida, the number of newborns dis-
charged with ICD-9 code 779.5 climbed
by more than 10-fold, from 0.4 to 4.4
discharges per 1000 live births, from
1995 to 2009. An indeterminate part of
these observed increases has resulted
from more liberal use of prescription
opiates in pregnant women to palliate
a wide variety of etiologies of acute

or chronic pain. In a recent report,
chronic use of narcotic prescriptions
(use for ≥1 intrapartum month) among
pregnant women cared for at a single
clinic increased fivefold from 1998 to
2008, and 5.6% of infants delivered
to these women manifested signs of
neonatal withdrawal.5

Signs characteristic of neonatal with-
drawal have been attributed to intra-
uterine exposure to a variety of drugs
(Table 2). Other drugs cause signs in
neonates because of acute toxicity.
Chronic in utero exposure to a drug (eg,
alcohol) can lead to permanent phe-
notypical and/or neurodevelopmental-
behavioral abnormalities consistent
with drug effect. Signs and symptoms
of withdrawal worsen as drug levels
decrease, whereas signs and symp-
toms of acute toxicity abate with drug
elimination. Clinically important neo-
natal withdrawal most commonly re-
sults from intrauterine opioid exposure.
The constellation of clinical findings
associated with opioid withdrawal has
been termed the neonatal abstinence

syndrome (NAS). Among neonates ex-
posed to opioids in utero, withdrawal
signs will develop in 55% to 94%.6–9

Neonatal withdrawal signs have also
been described in infants exposed an-
tenatally to benzodiazepines,10,11 bar-
biturates,12,13 and alcohol.14,15

COCAINE AND OTHER STIMULANTS

An abstinence syndrome after intra-
uterine exposure to central nervous
system (CNS) stimulants such as co-
caine and amphetamine has not been
clearly defined. Many studies that have
assessed behavior and neurologic signs
in cocaine-exposed infants have used
scoring systems that were designed
to evaluate opioid withdrawal. Neuro-
behavioral abnormalities16,17 frequently
occur in neonates with intrauterine
cocaine exposure, most frequently on
the second or third postnatal days.18

These abnormalities may include ir-
ritability, hyperactivity, tremors, high-
pitched cry, and excessive sucking.
Because cocaine or its metabolites
may be detected in neonatal urine

TABLE 1 Major Drugs of Abusea

Opioids CNS Stimulants CNS Depressants Hallucinogens

Agonists Amphetamines Alcohol Indolealkylamines (LSD, psilocin, psilocybin, DMT, DET)
Morphine Dextroamphetamine (Dexedrine) Barbiturates Phenylethylamines (mescaline, peyote)
Codeine Methamphetamine Benzodiazepines Phenylisopropylamines (MDA, MMDA, MDMA, MDEA)
Methadone Amphetamine sulfate Other sedative-hypnotics Inhalants
Meperidine (Demerol) Amphetamine congeners Methaqualone (Quaalude) Solvents and aerosols (glues, gasoline, paint thinner,

cleaning solutions, nail polish remover, Freon)
Oxycodone (Percodan, OxyIR,

Percolone, Roxicodone,
Percocet, OxyContin)

Benzphetamine (Didrex) Glutethimide (Doriden) Nitrites

Propoxyphene (Darvon) Diethylpropion (Tenuate) Chloral hydrate Nitrous oxide
Hydromorphone (Dilaudid) Fenfluramine Cannabinoids
Hydrocodone (Lortab, Vicodin) Phendimetrazine (Adipost, Bontril,

Prelu-2)
Marijuana

Fentanyl (Sublimaze) Phentermine (Adipex-P, Zantryl) Hashish
Tramadol (Ultram, Ultracet) Cocaine
Heroin Methylphenidate (Ritalin, Concerta)

Antagonists Pemoline (Cylert)
Naloxone (Narcan) Phenylpropanolamine
Naltrexone (ReVia) Phencyclidines

Mixed Agonist-Antagonists Nicotine
Pentazocine (Talwin)
Buprenorphine (Buprenex)

DET, diethyltryptamine; DMT, dimethyltryptamine; LSD, lysergic acid diethylamide; MDA, methylenedioxyamphetamine; MDEA, 3,4-methylenedioxyethamphetamine; MDMA, 3,4-methylene-
dioxymethamphetamine (ecstasy); and MMDA, 3-methoxy-4,5-methylenedioxyamphetamine.
a Adapted from Milhorn.160
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for as long as 7 days after delivery,18

observed abnormalities in exposed in-
fants may reflect drug effect rather
than withdrawal. In an unmasked study,
6%, 14%, and 35% of infants exposed
to cocaine only, heroin only, or cocaine
plus heroin, respectively, qualified for
treatment on the basis of scoring.19

Several studies that used masked eval-
uators found that cocaine-exposed in-
fants had either no20,21 or minimal22

withdrawal signs compared with cocaine-
naïve infants (ie, those never exposed).
Eyler et al16 conducted a prospective
controlled study of 3 groups of infants:
1 group had no documented exposure
to cocaine by history or by maternal
and infant urine testing; a second group
was cocaine exposed but had negative
urine screening at birth; and a third
group had cocaine metabolites de-
tected in neonatal urine. Observers
masked to infant status performed as-
sessments using the Brazelton Neo-
natal Behavioral Assessment Scale.23

Infants who were positive for cocaine
metabolites did not differ significantly

from metabolite-negative infants with a
history of exposure nor from cocaine-
naïve infants. These findings supported
neither a withdrawal nor a drug tox-
icity syndrome. Cocaine-exposed infants
have been described as having a higher
incidence of abnormal auditory brain-
stem responses and EEGs, compared
with nonexposed infants.24,25 In another
study, infants with heavy exposure to
cocaine had similar Brazelton findings
at 2 to 3 days of age as did infants
with light or no exposure; however, by
17 days of age, heavily exposed infants
were more excitable and demonstrated
poorer state regulation.26 No published
studies have carefully evaluated phar-
macologic treatment of infants with
signs attributable to prenatal cocaine
exposure.

Methamphetamine abuse has been
reported among pregnant women,27

although overall rates are low com-
pared with cocaine and appear to
have decreased in the general popu-
lation between 2006 and 2008.1 Meth-
amphetamine is an extremely potent

sympathomimetic agent that induces
euphoria and increases alertness and
self-confidence, because it produces a
massive efflux of dopamine in the CNS.
Pregnant women who abuse metham-
phetamine are at increased risk of pre-
term birth, placental abruption, fetal
distress, and intrauterine growth re-
striction at rates similar to those for
pregnant women who use cocaine. In
1 study, only 4% of infants exposed to
methamphetamine were treated for
drug withdrawal, but it was not pos-
sible to exclude concomitant abuse of
other drugs as contributory in all
cases.27 There are reports of long-term
adverse neurotoxic effects of in utero
methamphetamine exposure on behav-
ior, cognitive skills, and physical dex-
terity.28,29

SELECTIVE SEROTONIN REUPTAKE
INHIBITORS

Selective serotonin reuptake inhibitors
(SSRIs) are a class of antidepressant
medications that became available for
widespread clinical use in 1988. SSRIs

TABLE 2 Maternal Nonnarcotic Drugs That Cause Neonatal Psychomotor Behavior Consistent With Withdrawal

Drug Signs Onset of Signs Duration of Signsa Ref. No.

Alcohol Hyperactivity, crying, irritability, poor suck, tremors, seizures;
onset of signs at birth, poor sleeping pattern, hyperphagia,
diaphoresis

3–12 h 18 mo 14,15

Barbiturates Irritability, severe tremors, hyperacusis, excessive crying,
vasomotor instability, diarrhea, restlessness, increased tone,
hyperphagia, vomiting, disturbed sleep; onset first 24 h of life
or as late as 10–14 d of age

1–14 d 4-6 mo with prescription 12,13

Caffeine Jitteriness, vomiting, bradycardia, tachypnea At birth 1-7 d 161
Chlordiazepoxide Irritability, tremors; signs may start at 21 d Days–weeks 9 mo; 11/2 mo with prescription 11
Clomipramine Hypothermia, cyanosis, tremors; onset 12 h of age 4 d with prescription 162
Diazepam Hypotonia, poor suck, hypothermia, apnea, hypertonia,

hyperreflexia, tremors, vomiting, hyperactivity, tachypnea
(mother receiving multiple drug therapy)

Hours–weeks 8 mo; 10–66 d with prescription 10

Ethchlorvynol Lethargy, jitteriness, hyperphagia, irritability, poor suck,
hypotonia (mother receiving multiple drug therapy)

Possibly 10 d with prescription 163

Glutethimide Increased tone, tremors, opisthotonos, high-pitched cry,
hyperactivity, irritability, colic

6 mo 164

Hydroxyzine Tremors, irritability, hyperactivity, jitteriness, shrill cry,
myoclonic jerks, hypotonia, increased respiratory and heart
rates, feeding problems, clonic movements (mother receiving
multiple drug therapy)

5 wk with prescription 58

Meprobamate Irritability, tremors, poor sleep patterns, abdominal pain 9 mo; 3 mo with prescription 165
SSRIs Crying, irritability, tremors, poor suck, feeding difficulty,

hypertonia, tachypnea, sleep disturbance, hypoglycemia,
seizures

Hours–days 1–4 wk 31–33,35

a Prescription indicates the infant was treated with pharmacologic agents, and the natural course of the signs may have been shortened.
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(eg, fluoxetine [Prozac], paroxetine
[Paxil], sertraline [Zoloft], citalopram
[Celexa], escitalopram [Lexapro], and
fluvoxamine [Luvox]) are now the most
frequently used drugs to treat depres-
sion both in the general population and
in pregnant women.30 Case reports,31

adverse drug reaction reports,32 and
prospective studies33,34 linked third-
trimester use of SSRIs in pregnant
women to a constellation of neonatal
signs that include continuous crying, ir-
ritability, jitteriness, and/or restlessness;
shivering; fever; tremors; hypertonia or
rigidity; tachypnea or respiratory dis-
tress; feeding difficulty; sleep distur-
bance; hypoglycemia; and seizures.35

The onset of these signs ranged from
several hours to several days after
birth and usually resolved within 1 to 2
weeks. In 1 infant exposed to parox-
etine, signs persisted through 4 weeks
of age.36 In severely affected infants, a
short-term course of chlorpromazine
provided measurable relief of symp-
toms.36

Several authors have discussed whether
these signs are better explained by se-
rotonin syndrome (attributable to in-
creased serotonin concentration in the
intersynaptic cleft) or by SSRI with-
drawal (attributable to a relative hypo-
serotonergic state).30,32,35,37–40 In adults,
treatment with a single SSRI may
cause mild to moderate serotonin syn-
drome, but severe signs are more
likely to occur when 2 or more drugs
that increase serotonin concentration
by different mechanisms are pre-
scribed.35 In adults, serotonin syn-
drome is characterized by the following
triad of clinical signs: changes in men-
tal status (agitation, confusion); auto-
nomic hyperactivity (fever, tachycardia,
tachypnea, diaphoresis, mydriasis); and
neuromuscular abnormalities (tremor,
clonus, hyperreflexia, hypertonia). On
the other hand, serotonin withdrawal
in adults manifests with subjective symp-
toms that include anxiety, headache,

nausea, fatigue, low mood, and, rarely,
extrapyramidal signs such as dysto-
nia. Hence, in most cases, the clinical
syndrome reported among neonates
born to mothers on SSRI treatment is
consistent with a gradual resolution of
a hyperserotonergic condition rather
than with the evolution of a hyposer-
otonergic state. Still, in a few cases,
drug withdrawal may be a better ex-
planation.35

Biochemical studies that correlate
serial serum SSRI (or active metabo-
lite) concentrations and markers of
CNS serotonin activity (eg, 5-hydrox-
yindoleacetic acid [5-HIAA], a metabo-
lite of serotonin) with changes in
clinical signs could be helpful in dif-
ferentiating toxicity from withdrawal.
In adults, cerebrospinal fluid concen-
trations of 5-HIAA (but not serum
concentrations of serotonin) correlate
inversely with increased CNS serotonin
activity that results from SSRI treat-
ment. One prospective study compared
concentrations of SSRI and active
metabolites at birth, 2 days of life, and
2 weeks of life; cord blood monoamine
and metabolite; and serial serotoner-
gic scores in infants born to mothers
on treatment with SSRIs and those
of SSRI-naïve control infants.39 The in-
fants born to mothers on SSRIs had
an average serotonergic score four-
fold greater than SSRI-naïve infants.
Cord blood 5-HIAA concentrations
were inversely related to the initial
serotonergic score, and the resolution
of neonatal signs correlated with
rapid declines in serially measured
serum SSRI and metabolite concen-
trations.39 These results do support
drug toxicity rather than drug with-
drawal as the cause of clinical signs.
Recent authors have suggested the
terms “serotonin discontinuation syn-
drome”34 or “prenatal antidepressant
exposure syndrome.”41

Although 1 study reported decreased
pain reactivity at 2 months of age

in infants with prenatal exposure to
SSRIs,42 several recent reviews have
not identified adverse neurodevelop-
mental outcomes among infants born
to women treated with SSRIs dur-
ing pregnancy.30,34,43,44 SSRI treatment
should be continued during preg-
nancy at the lowest effective dose,
because withdrawal of medication
may have harmful effects on the
mother-infant dyad. Clinicians should
be aware that infants are at risk for
manifesting clinical signs of drug
toxicity or withdrawal over the first
week of life and arrange for early
follow-up after the initial hospital dis-
charge. Ideally, recommendations about
lactation and breastfeeding should
be made in consideration of what is
known about the differences among
drugs in a therapeutic class vis-à-vis
the ratio of human milk to maternal
plasma drug concentration, the likely
total daily infant drug dose (as a
fraction of the daily maternal drug
dose normalized for weight), and the
ratio of infant to maternal plasma
drug concentration. However, in the
absence of known adverse effects (eg,
diminished suck, sleep disturbances,
decreased growth), what constitutes
an acceptable fractional drug dose
or ratio of plasma concentrations is
arbitrary—is 0.10 acceptable but 0.20
not? Paroxetine is the only SSRI for
which the ratio of infant to maternal
plasma concentrations is low and
uniformly <0.10.45 Fortinguerra et al46

documented that paroxetine, sertra-
line, and fluvoxamine are minimally
excreted in human milk and provide
the infant <10% of the maternal daily
dose (normalized for weight). Yet,
Weissman et al45 cite studies in which
6% and 33% of the reported paired
infant to maternal plasma concentra-
tion ratios for sertraline and fluvox-
amine, respectively, are >0.10. A
mother on treatment with an SSRI
who desires to nurse her infant
should be counseled about the
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benefits of breastfeeding as well as
the potential risk that her infant may
continue to be exposed to a measure-
able level of the SSRI with unknown
long-term effects.

OPIOIDS

Opioids are a class of natural, en-
dogenous, and synthetic compounds
that activate primarily µ-opioid (but
also κ- and δ-opioid) receptors in the
CNS to produce supraspinal analgesia.
Other acute effects include sedation,
euphoria, miosis, respiratory depres-
sion, and decreased gastrointestinal
motility. Prolonged use results in phys-
ical and psychological dependence. As
a class, opioids demonstrate a nar-
row therapeutic index. On the other
hand, the interpatient range of dose
necessary to achieve a similar thera-
peutic effect is fairly wide because
of genetic differences in pharmacoki-
netics and pharmacodynamics.47 Mor-
phine is 1 of many natural opioids
that can be extracted from the opium
poppy. Codeine, heroin (diacetylmor-
phine), hydromorphone (Dilaudid), fen-
tanyl (Sublimaze), and methadone are
examples of synthetic opioids. Endog-
enous opioids include enkephalins,
endorphins, and endomorphins. The
term opiate refers to a subclass of
alkaloid opioids. Methadone exerts
secondary effects by acting as an
N-methyl-D-aspartate receptor antago-
nist, blocking the actions of glutamate,
the primary excitatory neurotrans-
mitter in the CNS. Opioids acutely in-
hibit the release of noradrenaline at
synaptic terminals. With chronic opi-
oid exposure, tolerance develops as
the rate of noradrenaline release
over time increases toward normal.
Abrupt discontinuation of exogenous
opioids results in supranormal re-
lease of noradrenaline and produces
the autonomic and behavioral signs
and symptoms characteristic of with-
drawal.

Opioid abuse in pregnant women
presents additional risks for the fetus
and newborn. Opioids are small lipo-
philic molecular weight compounds
that cross placental and blood-brain
barriers. Active or passive maternal
detoxification is associated with in-
creased risk of fetal distress and fe-
tal loss. Maintenance programs with
methadone (a full µ-opioid agonist
and a Food and Drug Administration
[FDA] schedule II controlled substance)
for pregnant women can sustain opi-
oid concentrations in the mother and
fetus in ranges that minimize opioid
craving, suppress abstinence symp-
tomatology, block heroin-induced eu-
phoria, and prevent fetal stress. Other
benefits from this once controversial
treatment are optimization of prenatal
care and general maternal physical
and mental health, as well as antici-
pation of potential withdrawal signs in
the newborn infant. Disadvantages of
methadone include the extremely un-
likely achievement of successful de-
toxification after delivery and a more
severe and prolonged course of NAS
compared with heroin exposure. These
issues have encouraged the develop-
ment of other synthetic opioids as al-
ternative treatments to methadone.

Subsequent to the Drug Addiction
Treatment Act of 2000 that allowed
office-based treatment of addiction by
using FDA schedule III to V drugs,
the synthetic opioid buprenorphine
(a partial µ-opioid agonist) was ap-
proved by the FDA in 2002 as a sched-
ule III controlled substance for the
treatment of opioid dependence. Nei-
ther methadone nor buprenorphine is
approved for use in pregnant women,
and both are categorized by the FDA
as class C pregnancy drugs. None-
theless, buprenorphine, either alone
(Subutex) or in combination with nal-
oxone (Suboxone), has been used both
as a first-line treatment of heroin ad-
diction and as a replacement drug for

methadone. Recent results from the
Maternal Opioid Treatment: Human
Experimental Research study suggest
that buprenorphine has some advan-
tages to methadone as a treatment of
opioid addiction in pregnant women.
Infants born to mothers treated with
buprenorphine had shorter hospital
stays (10 vs 17.5 days), had shorter
treatment durations for NAS (4.1 vs
9.9 days), and required a lower cumu-
lative dose of morphine (1.1 vs 10.4 mg)
compared with infants born to moth-
ers on methadone maintenance.48

CLINICAL PRESENTATION OF
OPIOID WITHDRAWAL

The clinical presentation of NAS varies
with the opioid, the maternal drug
history (including timing of the most
recent use of drug before delivery),
maternal metabolism, net transfer of
drug across the placenta, placental
metabolism (W. Snodgrass, MD, PhD,
personal communication, 2008), infant
metabolism and excretion, and other
factors. In addition, maternal use of
other drugs and substances such
as cocaine, barbiturates, hypnotics-
sedatives, and cigarettes may influ-
ence the severity and duration of
NAS. Because opioid receptors are
concentrated in the CNS and the
gastrointestinal tract, the predom-
inant signs and symptoms of pure
opioid withdrawal reflect CNS irrita-
bility, autonomic overreactivity, and gas-
trointestinal tract dysfunction (Table 3).
Excess environmental stimuli and hun-
ger will exacerbate the perceived se-
verity of NAS.

Onset of signs attributable to neonatal
withdrawal from heroin often begins
within 24 hours of birth, whereas
withdrawal from methadone usually
commences around 24 to 72 hours of
age.49 For both opioids, evidence of
withdrawal may be delayed until 5 to
7 days of age or later, which is typi-
cally after hospital discharge.50 For
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infants exposed to buprenorphine, 1
study found that onset of withdrawal
peaked at 40 hours and that signs
were most severe at 70 hours of
age.51 The different time courses re-
flect variations in the half-lives of
drug elimination. However, if 1 week
or longer has elapsed between the
last maternal opioid use and delivery
of the infant, the incidence of neona-
tal withdrawal is relatively low.52 The
incidence and severity of NAS are
greater in infants exposed to metha-
done compared with those exposed to
buprenorphine48 or heroin. Still, se-
vere withdrawal has been described
in 0 to 50% of buprenorphine-exposed
infants.53–55 In the acute phase, seiz-
ures have occurred in 2% to 11% of
infants withdrawing from opioids49,50,56;
however, abnormal EEG results with-
out overt seizure activity have been
reported in >30% of neonates.57,58

Subacute signs of opioid withdrawal
may last up to 6 months.59

Seizures also may be associated with
withdrawal from a variety of non-
narcotic drugs (eg, barbiturates,12,14

alcohol,14 and sedative-hypnotics60,61).
The mechanism and significance of
seizures associated with withdrawal
are unclear. Withdrawal from ethanol
begins early, in general, during the
first 3 to 12 hours after delivery.12,15

Diagnosis of sedative withdrawal is
more difficult, because classically it
appears after the first few days of

life. Barbiturate withdrawal has a me-
dian onset of 4 to 7 days, but a wide
range from days 1 through 14.12,13

Other sedative-hypnotics have exhibi-
ted even later onset, including as late
as day 12 for diazepam10 and day 21
for chlordiazepoxide.11

Studies of the relationship between
maternal methadone dose and the
incidence and severity of NAS have
provided contradictory findings. Some
studies demonstrated that larger
maternal methadone dosages in late
pregnancy were associated with greater
neonatal concentrations and increased
risk of withdrawal,8,9,62–68 but others
refuted a correlation.69–74 This lack of
consensus is explained in part by dif-
ferent approaches to the management
of antenatal methadone maintenance
therapy. There were substantial var-
iations in the mean and range of daily
methadone dose in the populations
studied. Studies that found no corre-
lation tended to enroll infants born to
mothers who had been prescribed
higher doses of methadone (50–200
mg/day), whereas those that did note
a relationship between maternal dose
and NAS sequelae reported lower
maternal doses (eg, <50 mg/day) or
included women undergoing partial
detoxification.67 Another potential ex-
planatory factor is the significant in-
terindividual variability in maternal
methadone metabolism.75 As a re-
sult, cumulative fetal exposure can

be expected to vary among infants
born to mothers on equivalent metha-
done regimens.

Methadone concentrations in cord
blood and at 48 hours of age,72 as well
as the rate of decline in neonatal se-
rum concentration,65 appear to corre-
late with NAS signs. Kuschel et al72

found that infants who required rescue
treatment had lower cord blood meth-
adone concentrations and that, in all
but 1 infant, methadone concentrations
were undetectable in the serum at
48 hours. Doberczak65 noted that faster
declines in postnatal blood methadone
concentrations were associated with
more severe CNS withdrawal.

Preterm Infants

Preterm infants have been described
as being at lower risk of drug with-
drawal with less severe and/or pro-
longed courses. Infants born at <35
weeks’ gestation whose mothers re-
ceived methadone maintenance had
significantly lower total and CNS ab-
stinence scores than did term infants
of mothers receiving similar metha-
done dosages.64 In a more recent
study, lower gestational age corre-
lated with a lower risk of neonatal
withdrawal.68 The apparent decreased
severity of signs in preterm infants
may relate to developmental immatu-
rity of the CNS, differences in total
drug exposure, or lower fat depots
of drug. Alternatively, the clinical
evaluation of the severity of absti-
nence may be more difficult in pre-
term infants, because scoring tools
to describe withdrawal were largely
developed in term or late preterm
infants.76,77 In a retrospective study,
Dysart et al78 compared the length of
hospital stay, duration of medication,
and cumulative medication exposure
for preterm and term infants born
to mothers enrolled in a methadone
maintenance program. Infants were
evaluated by using an abstinence
scoring system77 and treated uniformly

TABLE 3 Clinical Features of the Neonatal Narcotic Abstinence Syndrome

Neurologic Excitability Gastrointestinal Dysfunction

Tremors
Irritability
Increased wakefulness
High-pitched crying
Increased muscle tone
Hyperactive deep tendon reflexes
Exaggerated Moro reflex
Seizures
Frequent yawning and sneezing

Poor feeding
Uncoordinated and constant sucking
Vomiting
Diarrhea
Dehydration
Poor wt gain
Autonomic signs
Increased sweating
Nasal stuffiness
Fever
Mottling
Temperature instability
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with a neonatal opiate solution. All
adverse outcomes were reduced in the
preterm cohort.

Abuse of Multiple Drugs

The abuse of multiple drugs during
pregnancy is not uncommon,79 but its
effect on the occurrence and severity
of neonatal abstinence is controver-
sial. In 1 study, abstinence scores of
infants whose mothers abused co-
caine and methadone were similar to
the scores of infants whose mothers
received high-dose maintenance meth-
adone.64 In another study, the neuro-
behavioral scores of infants exposed
to intrauterine cocaine were similar
to those of infants exposed to both
cocaine and methadone.80 Conversely,
an unmasked study reported higher
abstinence scores in infants exposed
to both cocaine and heroin in compar-
ison with those exposed to heroin or
cocaine alone.19 Infants born to moth-
ers maintained on methadone who
were also heavy smokers (>20 ciga-
rettes per day) demonstrated higher
withdrawal scores that peaked later
than infants born to light smokers.81

A 1989 case report linked the adminis-
tration of naloxone for the treatment of
apnea in a baby born to a mother with
recent methadone ingestion to the onset
of seizures. The seizures resolved after
morphine treatment but did not respond
to administration of phenobarbital or
diazepam.82 For this reason, maternal
use of opiates during pregnancy has
remained a relative contraindication to
the use of naloxone for the treatment of
apnea or hypoventilation during the
transition period after birth.

DIFFERENTIAL DIAGNOSIS

The presence of maternal character-
istics known to be associated with
drug abuse during pregnancy can be
considered an indication to screen
for intrauterine drug exposure. These
characteristics include absent, late, or

inadequate prenatal care; a previously
documented or admitted history of
drug abuse; a previous unexplained late
fetal demise; precipitous labor; abruptio
placentae; hypertensive episodes; se-
vere mood swings; cerebrovascular
accidents; myocardial infarction; and
repeated spontaneous abortions.80,83–88

The legal implications of testing and the
need for consent from the mother may
vary among the states.89 Each hospital
should consider adopting a policy for
maternal and newborn screening to
avoid discriminatory practices and to
comply with local laws.

Withdrawal signs in the newborn may
mimic other conditions, such as in-
fection, hypoglycemia, hypocalcemia,
hyperthyroidism, intracranial hemor-
rhage, hypoxic-ischemic encephalopa-
thy, and hyperviscosity.90 If none of
these diagnoses is readily apparent,
a detailed maternal drug history
should be obtained that includes
interviewing the mother about drug
use and abuse by her partner, friends,
and parents, in addition to queries
about the mother’s prescription and
nonprescription drug use.90,91 Because
maternal self-reporting underestimates
drug exposure and maternal urine
screening during pregnancy fails to
identify many cases of drug use,83

appropriate neonatal drug screening
should be performed. Conversely, no
clinical signs should be attributed
solely to drug withdrawal on the basis
of a positive maternal history without a
careful assessment to exclude other
causes.

Screening is most commonly accom-
plished by using neonatal urine speci-
mens. A urine sample must be collected
as soon as possible after birth, be-
cause many drugs are rapidly me-
tabolized and eliminated.90,92,93 Even
so, a positive urine screening result
may only reflect recent drug use. Al-
cohol is detectable in neonatal urine
for 6 to 16 hours after the last ma-

ternal ingestion. Amphetamines, ben-
zodiazepines, cocaine metabolites, and
opioids are usually cleared within 1 to
3 days after birth. Marijuana and co-
caine metabolites may be detectable for
weeks, depending on maternal usage.94

Drugs that are excreted in the hep-
atobiliary system as well as drugs
excreted by the fetal kidneys into the
amniotic fluid are concentrated in
meconium. Hence, meconium analysis
is most useful when the history and
clinical presentation strongly suggest
neonatal withdrawal, but the maternal
and neonatal urine screening results
are negative. Drawbacks of testing for
drugs in meconium are that it is not
typically performed by hospitals and
that results are often not available for
days to weeks. Meconium must be
collected before it is contaminated by
transitional, human milk, or formula
stools—otherwise, the assay may not
be valid or the reference laboratory
may reject the sample. Assay of me-
conium, although not conclusive if the
results are negative, is more likely
to identify infants of drug-abusing
mothers than is the testing of infant
or maternal urine.95,96 Other speci-
mens that have been tested in re-
search laboratories are maternal and
neonatal hair.97,98 Recently, testing of
umbilical cord tissue by using drug
class-specific immunoassays was shown
to be in concordance with testing of
paired meconium specimens at rates
of 97%, 95%, 99%, and 91% for the
detection of amphetamines, opiates, co-
caine, and cannabinoids, respectively.99

The availability of this tissue from the
moment of birth (in contrast to the
inherent delay in collecting urine or
meconium) may foster the adoption of
this method of testing.

ASSESSMENT AND
NONPHARMACOLOGIC TREATMENT

Several semiobjective tools are avail-
able for quantifying the severity of
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neonatal withdrawal signs. Clinicians
have used discrete or serial scores to
assist with therapeutic decisions. The
Lipsitz tool, also known as the Neonatal
Drug Withdrawal Scoring System,76

was recommended in the 1998 Amer-
ican Academy of Pediatrics statement
“Neonatal Drug Withdrawal,”100 prob-
ably because it is a relatively simple
metric with good sensitivity for iden-
tifying clinically important withdrawal.
The modified Neonatal Abstinence
Scoring System (Fig 1),101 is the pre-
dominant tool used in the United
States.102 This more comprehensive
instrument assigns a cumulative score
based on the interval observation of

21 items relating to signs of neonatal
withdrawal.103 In 1 study, administra-

tion of this scoring system with in-

fants verified not to have been exposed

to prenatal opiates by meconium anal-

ysis resulted in a stable median score

of 2 during each of the first 3 days of

life, with 95th percentile scores of 5.5

and 7 on days 1 and 2, respectively.104

Infants at risk for NAS should be
carefully monitored in the hospital
for the development of signs consis-
tent with withdrawal. The appropriate
duration of hospital observation is
variable and depends on a careful
assessment of the maternal drug

history. An infant born to a mother on
a low-dose prescription opiate with
a short half-life (eg, hydrocodone; av-
erage half-life, 4 hours) may be safely
discharged if there are no signs of
withdrawal by 3 days of age, whereas
an infant born to a mother on an opiate
with a prolonged half-life (eg, metha-
done) should be observed for a mini-
mum of 5 to 7 days. Initial treatment
of infants who develop early signs
of withdrawal is directed at minimiz-
ing environmental stimuli (both light
and sound) by placing the infant in a
dark, quiet environment; avoiding auto-
stimulation by careful swaddling; re-
sponding early to an infant’s signals;

FIGURE 1
Modified Finnegan’s Neonatal Abstinence Scoring Tool. Adapted from ref 101.
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adopting appropriate infant position-
ing and comforting techniques (sway-
ing, rocking); and providing frequent
small volumes of hypercaloric formula
or human milk to minimize hunger and
allow for adequate growth. Caloric
needs may be as high as 150 to 250
cal/kg per day because of increased
energy expenditure and loss of calories
from regurgitation, vomiting, and/or
loose stools.105,106 The infant needs
to be carefully observed to recognize
fever, dehydration, or weight loss
promptly. The goals of therapy are to
ensure that the infant achieves ade-
quate sleep and nutrition to establish
a consistent pattern of weight gain
and begins to integrate into a social
environment. Maternal screening for
comorbidities, such as HIV or hepatitis
C virus infections and polydrug abuse,
needs to be performed. Additional
supportive care in the form of intra-
venous fluids, replacement electro-
lytes, and gavage feedings may be
necessary to stabilize the infant’s con-
dition in the acute phase and obviate
the need for pharmacologic interven-
tion. When possible, and if not other-
wise contraindicated, mothers who
adhere to a supervised drug treat-
ment program should be encouraged
to breastfeed so long as the infant con-
tinues to gain weight. Breastfeeding or
the feeding of human milk has been
associated with less severe NAS that
presents later and less frequently re-
quires pharmacologic intervention.107,108

Methadone is present in very low con-
centrations in human milk. Cumula-
tive daily intake of methadone in fully
breastfed infants has been estimated
to range from 0.01 to 0.15 mg/day in
the first 30 days of life109 and 0.15 to
0.30 mg/day between 30 and 180 days
of age.110 Similarly, the amount of
buprenorphine excreted in human
milk is small. Although more informa-
tion is needed to evaluate long-term
neurodevelopmental outcome of in-
fants exposed to small quantities of

buprenorphine, there is no clear rea-
son to discourage breastfeeding in
mothers who adhere to methadone
or buprenorphine maintenance treat-
ment.111

Each nursery should adopt a protocol
for the evaluation and management of
neonatal withdrawal, and staff should
be trained in the correct use of an
abstinence assessment tool. In a re-
cent survey of accredited US neo-
natology fellowship programs, only
55% had implemented a written NAS
protocol, and only 69% used a pub-
lished abstinence scoring system.102

RATIONALE AND COMPARATIVE
EVIDENCE FOR PHARMACOLOGIC
TREATMENT

Drug therapy is indicated to relieve
moderate to severe signs of NAS and to
prevent complications such as fever,
weight loss, and seizures if an infant
does not respond to a committed
program of nonpharmacologic sup-
port. Since the introduction of the
abstinence scales in 1975, published
reports have documented that the
decision to initiate pharmacologic
treatment has been based on single or
serial withdrawal scores. However, no
studies to date have compared the use
of different withdrawal score thresh-
olds for initiating pharmacologic in-
tervention on short-term outcomes
(eg, severity and duration of with-
drawal signs, weight gain, duration of
hospitalization, need for pharmaco-
logic treatment, or cumulative drug
exposure). Withdrawal from opioids
or sedative-hypnotic drugs may be
life-threatening, but ultimately, drug
withdrawal is a self-limited process.
Unnecessary pharmacologic treatment
will prolong drug exposure and the
duration of hospitalization to the pos-
sible detriment of maternal-infant bond-
ing. The only clearly defined benefit of
pharmacologic treatment is the short-
term amelioration of clinical signs.

Studies have not addressed whether
long-term morbidity related to neona-
tal drug withdrawal is decreased by
pharmacologic management of affected
infants, or whether continued postnatal
drug exposure augments the risk of
neurobehavioral and other morbidities.
It is possible that pharmacologic ther-
apy of the infant may introduce or re-
inforce a maternal disposition to rely
on drugs for the treatment of infant
discomfort or annoying behavior.112

Clinicians have treated NAS with a va-
riety of drug preparations, including
opioids (tincture of opium, neonatal
morphine solution, methadone, and
paregoric), barbiturates (phenobar-
bital), benzodiazepines (diazepam,
lorazepam), clonidine, and phenothia-
zines (chlorpromazine). Information
pertinent to the use of these drug
preparations in infants is well sum-
marized in the previous American
Academy of Pediatrics statement.100

Recent surveys have documented that,
in accord with the recommendations
of that statement, 94% of UK and 83%
of US clinicians use an opioid (mor-
phine or methadone) as the drug of
first choice. The majority of practi-
tioners use phenobarbital as a second
drug if the opiate does not adequately
control withdrawal signs.102,113 Daily
doses of morphine ranged from 0.24
mg/kg per day to 1.3 mg/kg per day.113

Paregoric is no longer used, because
it contains variable concentrations of
other opioids, as well as toxic ingre-
dients such as camphor, anise oil, al-
cohol, and benzoic acid.100 The use of
diazepam has also fallen into disfavor
because of a documented lack of effi-
cacy compared with other agents and
because of its adverse effects on infant
suck and swallow reflexes.114–116

Meta-analyses of published trials re-
garding the pharmacologic treatment of
neonatal withdrawal are available.117,118

In 2 Cochrane meta-analyses, either an
opioid117 or a sedative118 drug treatment
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was compared with a control treatment
that could include a nonpharmacologic
intervention, a placebo treatment, or
another opioid and/or sedative drug.
The authors prospectively designated
4 primary outcomes (failure of treatment
to control withdrawal signs; incidence
of seizures; survival; and neurodevel-
opmental outcome) for meta-analysis.
Treatment failure was defined vari-
ously as the inability of the treatment
to maintain abstinence scores within
a preset “safe” level and/or the need
to add another drug therapy. Some
studies did not report primary out-
comes and instead quantified second-
ary outcomes (eg, duration of treatment,
duration of hospitalization, rate of
weight gain, etc).

Seven studies of opioid treatment that
enrolled a total of 585 infants were
identified between 1983 and 2004.
Methodologic flaws were common and
included quasirandom patient alloca-
tion; substantial and often unexplained
differences in allocation of patients
to treatment groups; imbalances in
group characteristics after randomi-
zation; failure to mask study treat-
ments; and failure to mask outcome
measurements. In the single study that
assessed oral morphine treatment
versus supportive therapy only, 3 con-
secutive Finnegan scores ≥8 promp-
ted institution of the intervention.119

No significant effect of morphine was
found on the rate of treatment failure.
Oral morphine significantly increased
the duration of treatment and the
length of hospital stay, but it did re-
duce the number of days required to
regain birth weight and duration of
supportive care. Four studies com-
pared treatment failures of opioids
(paregoric, oral morphine, or metha-
done) with phenobarbitone.8,119–121

Neither the meta-analysis nor any in-
dividual study identified a significant
difference in treatment failure. One
study reported a lower incidence of

seizures in the opioid (paregoric)
treatment group.122 No consistent
trends in secondary outcomes were
observed, although 1 study reported
a shorter duration of therapy in the
phenobarbitone compared with the
paregoric treatment group,123 and
another made the opposite observa-
tion when the opioid used was oral
morphine.121 Three studies individually
and in combination reported signifi-
cantly lower rates of treatment failure
in infants assigned to opioid (pare-
goric or methadone) compared with
diazepam therapy8,114,120 but did not
define differences in secondary out-
comes. No studies reported mortality
or neurodevelopmental outcomes.

A second Cochrane review analyzed 6
trials involving 305 infants published
between 1969 and 2002 in which sed-
ative treatment of NAS was compared
with a nonopioid therapy. Methodologic
concerns were similar to the opioid
treatment trials. In the sole study of
phenobarbitone versus supportive care,
no difference in treatment failure was
found, but treatment significantly in-
creased the duration of therapy and
hospital stay.119 A small study that
allocated infants already treated with
diluted tincture of opium (DTO) to phe-
nobarbitone as a second drug versus
no additional treatment identified no
infants in either group with treatment
failure but observed significant reduc-
tions in the duration of hospitalization
(38 vs 79 days) and the maximal daily
dose of opioid in the phenobarbitone-
treated infants.124 Infants were dis-
charged from the hospital once they
were no longer taking opioids. How-
ever, the mean duration of phenobar-
bitone treatment was 3.5 months. Of
3 studies that compared phenobarbi-
tone and diazepam treatment, 1 found
a significantly lower rate of treat-
ment failure in the phenobarbitone
group.8,114,120 One study of phenobar-
bitone versus chlorpromazine125 found

no differences in primary or second-
ary outcomes.

Since 2004, a number of small studies
of varying methodologic quality have
compared pharmacologic treatments.
In a prospective randomized double-
masked study, Langenfeld et al126

could not identify differences in du-
ration of treatment, duration of hos-
pitalization, or in weight gain (g/day)
in infants treated with either DTO or
oral morphine drops. A retrospective
study found no difference in length of
hospitalization in infants with NAS
who were treated with methadone or
oral morphine solution, but did cor-
relate higher maternal methadone
doses with longer lengths of stay.127

Ebner et al128 examined the incidence
of NAS in infants born to mothers
maintained with methadone, morphine,
or buprenorphine and compared phe-
nobarbital and oral morphine treat-
ments in affected infants. Sixty-eight
percent of infants born to mothers
maintained on methadone required
pharmacologic treatment at a mean
age of 58 hours, compared with 82%
of infants at a mean age of 33 hours
in the morphine group and 21% of
infants at a mean age of 34 hours in
the buprenorphine group. The dura-
tion of treatment was significantly
shorter for infants who received mor-
phine compared with infants who were
treated with phenobarbital. A random-
ized comparison trial of sublingual
buprenorphine versus neonatal opium
solution for the treatment of NAS
showed a nonsignificant reduction in
length of treatment and duration of
hospitalization in the buprenorphine
group.129 Buprenorphine therapy was
well tolerated.

Clonidine is an α2-adrenergic receptor
agonist that has been used in combi-
nation with an opioid or other drug in
older children and adults to reduce
withdrawal symptoms.130,131 Via a neg-
ative feedback mechanism, clonidine
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reduces CNS sympathetic outflow and
palliates symptoms of autonomic over-
activity such as tachycardia, hyper-
tension, diaphoresis, restlessness, and
diarrhea. Cessation of clonidine treat-
ment can result in a rebound of auto-
nomic activity. Reported experience
with clonidine as a primary or ad-
junctive treatment of NAS is limited
but promising. In a small case series,
6 of 7 infants with NAS showed signif-
icant resolution of signs when treated
with oral clonidine.132 In a randomized
double-masked controlled trial, Agthe
et al133 compared the efficacy and
safety of treating NAS with DTO plus
oral clonidine (1 µg/kg every 3 hours)
versus DTO plus placebo in 80 infants
with prenatal exposure to methadone
and/or heroin. The combination ther-
apy significantly reduced the median
length of treatment of all infants and
for infants exposed to methadone,
but more infants in the DTO/clonidine
group required resumption of DTO
after initial discontinuation. The mean
total dose of morphine over the treat-
ment course was ∼60% lower in the
combination therapy group. No clini-
cally significant differences in feeding,
weight gain or loss, heart rate, or blood
pressure were observed. In another
case series, oral clonidine was ad-
ministered either as a primary or
adjunctive therapy for the prevention
or treatment of narcotic withdrawal
in infants on intravenous fentanyl or
infants with antenatal exposure to
opiates.134 In all cases, treatment was
successful and clonidine was discon-
tinued without sequelae after a mean
duration of 7 days. In a retrospective
case series, infants who had evidence
of NAS attributable to antenatal meth-
adone exposure had lower severity
scores and required fewer days of drug
therapy and hospitalization if they had
been treated with a combination of
clonidine and chloral hydrate rather
than a combination of morphine and
phenobarbital.135

A recently published case series from
France that used a historical cohort
for a comparison has suggested that
the treatment of NAS with the pheno-
thiazine, chlorpromazine, as a single
drug may be more effective than treat-
ment with morphine.136 Infants treated
with oral morphine had significantly
longer median durations of treatment
and hospitalization in comparison with
infants treated with chlorpromazine.
No adverse affects were reported.

OUTCOME

Assessment of potential long-term
morbidity specifically attributable to
neonatal drug withdrawal and its
treatment is difficult to evaluate. Few
studies have followed drug-exposed
children beyond the first few years
of life. Confounding variables, such as
environment and dysfunctional care-
givers, complicates the interpretation
of outcomes. In a small study, devel-
opmental scores on the mental index
on the Bayley Scales of Infant Devel-
opment were not affected by the se-
verity of withdrawal or the treatment
chosen.114 Mean scores on the Bayley
Scales of Infant Development were
similar for all infants treated for
withdrawal, including those receiving
phenobarbital, paregoric, or a combina-
tion therapy. Scores of infants whose
withdrawal was too mild to qualify for
pharmacologic intervention were also
similar.

Fourteen drug-exposed infants with
withdrawal-associated seizures were
reported by Doberczak et al.25 The
abstinence scores for 5 of these
infants were <7 (the cutoff for treat-
ment); hence, they received no phar-
macologic therapy before the onset of
seizures. Thirteen of the 14 infants
were offspring of mothers enrolled in
a methadone treatment program; how-
ever, the success of maternal treat-
ment was not described. Of the 14
infants with seizures, 12 were available

for evaluation at 1 year of age; results
of neurologic examinations were nor-
mal in 9 of the 12 infants evaluated.
EEG results were abnormal in 9 neo-
nates; however, subsequent EEGs for
7 of 8 of these infants normalized
during follow-up. Mean scores on the
Bayley Scales of Infant Development
were also normal by 1 year of age,
similar to matched controls that were
drug exposed, but in whom withdrawal-
associated seizures did not develop.24

Withdrawal-associated seizures seem
to be primarily myoclonic, to respond
to opiates, and to carry no increased
risk of poor outcome. Withdrawal-
associated seizures in neonates are
different from those associated with
other causes. Based on the depression
of norepinephrine and dopamine ob-
served with methadone exposure in an-
imal models, withdrawal seizures are
speculated to be attributable to low-
ered levels of neurotransmitters.137,138

The normalization of the EEG and nor-
mal neurologic development are be-
lieved to reflect recovery of normal
neurotransmitter concentrations dur-
ing early infancy. Bandstra et al139

have comprehensively reviewed out-
comes of infants and toddlers who
were exposed prenatally to opioids
and cocaine.

MANAGEMENT OF ACQUIRED
OPIOID AND BENZODIAZEPINE
DEPENDENCY

One of the cornerstones in caring for
critically ill children is to provide ad-
equate and safe analgesia, sedation,
amnesia, and anxiolysis by using both
pharmacologic and nonpharmacologic
measures. Pharmacologic treatment
typically includes medications in the
opioid and benzodiazepine drug clas-
ses. However, if these drugs cannot
safely be discontinued within a few
days, physical dependence on 1 or
both of these classes of medication
can develop and manifest with signs
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and symptoms of withdrawal on acute
dosage reduction or cessation of
therapy. Infants who undergo complex
surgery, who require prolonged med-
ical intensive care for conditions such
as respiratory failure or persistent
pulmonary hypertension, or who are
supported with extracorporeal mem-
brane oxygenation (ECMO) therapy are
among those at greatest risk of ac-
quired drug dependency.

Extended treatment with opioids via
continuous intravenous infusion re-
sults in drug tolerance. Even short-
term opioid exposure alters the
number and affinity of receptors in key
neuronal centers so that an escala-
tion of the opioid infusion rate (which
produces an increase in opioid plasma
concentrations) becomes necessary to
achieve the same physiologic effect.140

By itself, the development of tolerance
does not predict physical dependency
or withdrawal.141 Cumulative expo-
sure to fentanyl, quantified by the to-
tal dose in milligrams per kilogram or
the number of consecutive days of
treatment, correlated with the likeli-
hood of withdrawal.140,142,143 By using
a multiple logistic regression analysis,
Arnold et al140 found that the duration
of ECMO therapy was an even more
powerful predictor of withdrawal than
was cumulative fentanyl exposure.
Katz et al142 reported that among 23
mechanically ventilated children aged
1 week to 22 months (mean, 6 months)
who were treated for >24 hours with
a continuous fentanyl infusion, 13 of
23 children (57%) developed withdrawal
as defined by a Finnegan score ≥8. In
this prospective study, a cumulative fen-
tanyl exposure in excess of 2.5 mg/kg
or 9 days of therapy was 100% pre-
dictive of withdrawal. More recently,
in a prospective study of 19 neonates
treated with fentanyl for a minimum
of 24 hours, Dominquez et al143 docu-
mented that a cumulative fentanyl dose
≥415 µg/kg predicted withdrawal with

70% sensitivity and 78% specificity
and that an infusion duration ≥8 days
was 90% sensitive and 67% specific
for withdrawal. In adults, concomitant
treatment with neuromuscular para-
lytic agents or propofol for >24 hours
also increased the likelihood of with-
drawal.144 Signs and symptoms of with-
drawal from fentanyl commence within
24 hours of cessation of therapy.

The refinement of pain management in
children over the past 2 decades has
witnessed an expansion of the use of
opioids in the intensive care setting.
As a result, more children have been
treated for actual or potential with-
drawal symptoms as a comorbidity of
hospitalization. Fentanyl, a pure µ-opioid
receptor antagonist, has become the
opioid of choice because of its rapid
onset of action, short duration of ef-
fect (half-life of 0.5–1 hour), excellent
potency, and minimal acute adverse
effects. However, fentanyl has not been
demonstrated to be safer or more ef-
fective than morphine for the provision
of long-term analgesia. Indeed, 1 study
has reported that patients who were
treated prospectively with a continu-
ous morphine infusion during ECMO
experienced a significantly lower need
for supplemental analgesia, a lower
rate of dependency, and a shorter hos-
pital stay compared with a previous
group of patients treated with fentanyl
during ECMO.145

Practitioners have employed a variety
of strategies to treat or, in high-risk
patients, to prevent signs and symp-
toms of opioid withdrawal in infants
and children. Carr and Todres146

reported success with a gradual taper
of the opioid infusion rate. Children
who had received continuous opioid
infusions for more than a week re-
quired 2 to 3 weeks for complete
weaning. One disadvantage of this
approach was that intravenous access
had to be maintained for the entire
course of treatment. Tobias et al147

were among the first investigators to
describe treatment of opioid with-
drawal by conversion to enteral
methadone. Methadone was chosen
as the opioid of choice because of its
excellent oral bioavailability (70%–
100%) and long half-life (19–41
hours), which allowed for long inter-
vals between doses.148 In this initial
report, 3 symptomatic patients who
had been exposed to continuous or
bolus opioids for up to 7 weeks were
transitioned to a methadone regimen
of 0.1 mg/kg, orally, every 12 hours.
Dose reduction by 10% to 20% of the
initial dose per week resulted in suc-
cessful weaning in 4 to 6 weeks.

In 2000, Robertson and et al149 re-
ported the outcomes of 10 children
6 months to 18 years of age who had
received >7 days of opioids (range, 7–
53 days). An amount of methadone,
equipotent to the existing daily fen-
tanyl or morphine dose, was deter-
mined. This amount was reduced by
a factor of 6 because of the longer
half-life of methadone to calculate the
initial total daily methadone dose.
Protocols specified 2 different wean-
ing schedules, depending on whether
the patient had been treated with
opioids (fentanyl or morphine) for ei-
ther 7 to 14 days or for >14 days.
Treatment intervals were gradually
lengthened from every 6 hours to ev-
ery 24 hours when methadone was
discontinued. Outcomes of these pa-
tients were compared with recent
control patients who had also been
treated with enteral methadone but
not under a standard protocol. Among
the protocol patients, there were no
treatment failures. Weaning was ac-
complished in a median of 9 days
(range, 5–10 days), which was signif-
icantly less than the median of 20
days (range, 9–31 days) observed in
the nonprotocol children. Concurrent
use of benzodiazepines occurred in 6
of the protocol children, compared
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with 3 of the nonprotocol group, so
that the decreased taper time on
protocol was unlikely to have been
confounded by other drug therapy.
Weaning and discontinuation from
benzodiazepines were successful dur-
ing the methadone taper in all pro-
tocol patients.

Meyer et al150 described a protocol for
rescue therapy in 29 patients 1 day to
20 years of age on admission who
developed withdrawal during the
course of nonstandardized tapers of
prolonged continuous fentanyl in-
fusion. Withdrawal was defined as the
observation of 3 consecutive Finnegan
scores ≥8 obtained at 2-hour inter-
vals. The daily fentanyl dose for the
period 24 to 48 hours before with-
drawal symptoms was used to calcu-
late an equipotent dose of morphine
sulfate. Morphine was administered
as a bolus dose every 4 hours and
titrated to effect (Finnegan score
consistently <8) over 12 to 24 hours.
An equipotent amount of methadone
was then determined by using the
effective morphine dose. Three load-
ing doses of methadone at 12-hour
intervals were administered. After-
ward, doses were given every 24
hours and weaned by 10% per day.
Ten patients were receiving concomi-
tant treatment with a benzodiazepine
or chloral hydrate, but these medi-
cations were not weaned during the
methadone taper. Twenty-five of 29
patients successfully completed this
taper over 10 days. Three patients
required 21 days, and 1 patient died of
sepsis. Sixteen of the patients were
discharged from the hospital and
completed methadone tapers on an
outpatient basis. Nine of the patients
had been started on clonidine during
the phase of nonstandardized opioid
weaning in unsuccessful attempts to
prevent withdrawal. A subsequent ran-
domized double-blind follow-up study
by the same group of investigators151

found that in a group of 37 fentanyl-
treated patients, a 5-day methadone
taper was as successful as the longer
10-day course (13 of 16 vs 17 of 21
[not significant]) in discontinuing opi-
oid infusions without causing with-
drawal. In contrast to their previous
study, a standardized taper of lor-
azepam was allowed in 17 of the 37
patients while on the methadone
protocol. Only 1 of these 17 patients
who underwent dual tapers required
rescue treatment with an increased
dose of opioids.

Several factors potentially complicate
the adoption of the protocols reported
by Robertson, Meyer, and Berens (see
Table 4) into routine neonatal clinical
practices. Most obvious is that these
studies were conducted in a PICU
setting; few neonates were included,
and their outcomes were not sepa-
rately analyzed. Other investigators
have emphasized that the Finnegan
instrument common to all 3 studies
has been validated only in term in-
fants undergoing withdrawal secondary
to in utero opioid exposure.152,153

Therefore, the use of this tool may
have underestimated withdrawal symp-
tomatology in an older pediatric pop-
ulation. A third concern is that opioids
and benzodiazepines are often used
concurrently in the same patient, yet
symptoms of opioid and benzodiaze-
pine withdrawal overlap to a great ex-
tent. Hence, current instruments will
not reliably differentiate whether with-
drawal symptoms stem from relative
opioid or benzodiazepine abstinence.153

Other scales have been proposed for
children and are in various stages of
evaluation, including the Opioid and
Benzodiazepine Withdrawal Scale,151

the Sedation Withdrawal Score,154 and
the Sophia Benzodiazepine and Opioid
Withdrawal Checklist.155

At this time, no optimal pharmacologic
regimen for the prevention or treat-
ment of acquired opioid and/or

benzodiazepine dependency can be
recommended, because the necessary
comparative studies of safety and ef-
ficacy are not available.156 Hence, it is
even more incumbent on the practi-
tioner to prescribe pharmacologic
interventions with the goal of achiev-
ing the desired therapeutic effect by
using the fewest drugs at the lowest
doses and for the shortest durations
possible.

Nonetheless, because many critically
ill infants and children do receive treat-
ment with prolonged courses of opioids
and benzodiazepines, the following
practices are reasonable based on the
available evidence:

1. Each clinical unit can establish
a threshold level of cumulative
exposure to opioids and benzodia-
zepines above which drug depen-
dency can be expected to occur
with a likelihood that justifies an-
ticipatory initiation of a weaning
protocol. For example, setting a
threshold at a cumulative fentanyl
exposure of >2 mg/kg or >7 days’
duration would predict a likeli-
hood of dependency >50% but
<100%.141,142

2. Infants with a cumulative exposure
to opioids or benzodiazepines be-
low the thresholds for initiation of
weaning protocols can undergo
a rapid taper of these medications
over a 24- to 48-hour period. Many
such children will not subsequently
exhibit drug dependency.

3. Signs and symptoms of withdrawal
will develop within 24 hours of dis-
continuation or during the course
of a rapid taper of an opioid. If this
occurs, 1 of the rescue approaches
in Table 4 can be chosen as a guide
to facilitate conversion to enteral
methadone management and to
initiate a weaning strategy, with 2
caveats. Infants on very high daily
doses of continuous intravenous
opioid may require less than the
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TABLE 4 Weaning Protocols by Using Conversion of Continuous Opioid Infusions to Enteral Methadone and for Conversion of Midazolam (Versed)
Infusion to Enteral Lorazepam (Ativan)

Robertson et al149

Conversion of continuous intravenous fentanyl of 7–14 d duration to enteral methadone:
1. By using the current hourly infusion rate, calculate the 24-h fentanyl dose.
2. Multiply the daily fentanyl dose by a factor of 100 to calculate the equipotent amount of methadone (ratio of potencies assumed to be fentanyl: methadone =

100:1).
3. Divide this amount of methadone by 6 (a correction for the longer half-life of methadone) to calculate an initial total daily dose of methadone, and on day 1

provide this amount orally in 4 divided doses every 6 h for 24 h.
4. Day 2: Provide 80% of original daily dose in 3 divided oral doses every 8 h for 24 h.
5. Day 3: Provide 60% of original daily dose in 3 divided oral doses every 8 h for 24 h.
6. Day 4: Provide 40% of original daily dose in 2 divided oral doses every 12 h for 24 h.
7. Day 5: Provide 20% of original daily dose × 1.
8. Day 6: Discontinue methadone.

Conversion of continuous intravenous fentanyl greater than 14 d duration to enteral methadone:
1. Repeat steps 1–2 above.
2. Days 1–2: Divide the dose of methadone by 6 (a correction for the longer half-life of methadone) and on day 1 provide this amount orally in 4 divided doses

every 6 h for 48 h.
3. Days 3–4: Provide 80% of original daily dose in 3 divided oral doses every 8 h for 48 h.
4. Days 5–6: Provide 60% of original daily dose in 3 divided oral doses every 8 h for 48 h.
5. Days 7–8: Provide 40% of original daily dose in 2 divided oral doses every 12 h for 48 h.
6. Days 9–10: Provide 20% of original daily dose once per day for 48 h.
7. Day 11: Discontinue methadone.

For patients on continuous intravenous morphine, proceed as above but do not multiply the daily fentanyl dose by 100, because morphine and methadone are
nearly equipotent.

Meyer and Berens150

Conversion of continuous intravenous fentanyl to intermittent intravenous morphine:
1. By using the target hourly infusion rate of fentanyl, calculate the 24-h fentanyl dose.
2. Multiply the daily fentanyl dose by a factor of 60 to calculate the equipotent dose of morphine (ratio of potencies assumed to be fentanyl: morphine = 60:1).
3. Divide the dose of morphine by 4 (correcting for the longer half-life of morphine) and on day 1 administer this amount intravenously in 6 divided doses every

4 h.
4. Titrate the morphine dose for adequate effect over 12 to 24 h.

Conversion of intermittent intravenous morphine to enteral methadone:
1. Multiply the dose of morphine given every 4 h by 2 (ratio of potencies assumed to be morphine: methadone = 2:1) to determine an equipotent amount of

methadone.
2. Provide this amount of methadone as an oral dose every 12 h for 3 doses.
3. Double this amount of methadone and provide as a single oral dose per day at bedtime.
4. Provide 90% of the initial dose on day 2, 80% on day 3, etc, so that the last dose of methadone (10% of the original dose) is given on day 10.

Protocols at Wolfson Children’s Hospital, Jacksonville, Florida

Conversion of continuous intravenous fentanyl >7 d duration to enteral methadone:
1. By using the current hourly infusion rate, calculate the 24-h fentanyl dose.
2. Multiply the daily fentanyl dose by a factor of 100 to calculate the equipotent amount of methadone (ratio of potencies assumed to be fentanyl: methadone =

100:1).
3. Divide this amount of methadone by 8–12 (a correction for the longer half-life of methadone) to calculate an initial total daily dose of methadone (not to

exceed 40 mg/day).
4. Days 1–2: Provide the total daily dose of methadone orally in 4 divided doses every 6 h for 48 h. At the time of the second methadone dose, reduce the fentanyl

infusion rate to 50%; at the time of the third dose, reduce the fentanyl infusion rate to 25%; and after the fourth methadone dose, discontinue the fentanyl
infusion.

5. Days 3–4: Provide 80% of original daily dose in 3 divided oral doses every 8 h for 48 h.
6. Days 5–6: Provide 60% of original daily dose in 3 divided oral doses every 8 h for 48 h.
7. Days 7–8: Provide 40% of original daily dose in 2 divided oral doses every 12 h for 48 h.
8. Days 9–10: Provide 20% of original daily dose once per day for 48 h.
9. Day 11: Discontinue methadone.

Conversion of continuous intravenous midazolam >7 d duration to enteral lorazepam:
1. By using the current hourly infusion rate, calculate the 24-h midazolam dose.
2. Because lorazepam is twice as potent as midazolam and has a sixfold longer half-life, divide the 24 h midazolam dose by 12 to determine the daily lorazepam

dose.
3. Divide the calculated lorazepam dose by 4 and initiate every 6 h oral treatments with the intravenous product or an aliquot of a crushed tablet.
4. Wean lorazepam by 10% to 20% per day. The dosage interval can also be increased gradually to every 8 h, then every 12 h, then every 24 h, and then every

other day before lorazepam is discontinued.
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calculated methadone equivalent
to achieve a successful conversion.
Also, the rate of weaning should be
adjusted on the basis of careful con-
tinuing clinical assessment. Eighty
percent of children can be success-
fully weaned from methadone com-
pletely within 5 to 10 days.

4. Signs and symptoms of withdrawal
from benzodiazepine therapy can
be delayed. Intravenous benzodia-
zepines can be converted to oral
lorazepam (Table 4). The required
time for weaning can be expected
to be proportional to the dura-
tion of intravenous benzodiazepine
treatment.

5. Infants and children at risk for
withdrawal are prudently observed
in the hospital for signs and symp-
toms. Each clinical unit can choose
1 assessment tool and train staff to
minimize individual variability in
scoring.

6. Discharge from the hospital for
infants and very young children is
prudently delayed until they are
free of withdrawal signs and symp-
toms for a period of 24 to 48 hours
after complete cessation of opioids.
Earlier discharge of an older child
can be individualized in consider-
ation of the child’s overall clinical
status, the home environment, and
the availability of adequate and
prompt follow-up.

7. No clinical studies to date support
the premise that initiation of cloni-
dine, chloral hydrate, or continuous

intravenous low-dose naloxone157,158

during the course of continuous
opioid infusions will reduce the
likelihood or severity of opioid
dependency.

CLINICAL HIGHLIGHTS

1) Each nursery that cares for
infants with neonatal withdrawal
should develop a protocol that
defines indications and proce-
dures for screening for maternal
substance abuse. In addition, each
nursery should develop and ad-
here to a standardized plan for
the evaluation and comprehensive
treatment of infants at risk for or
showing signs of withdrawal.

2) Screening for maternal substance
abuse is best accomplished by us-
ing multiple methods, including
maternal history, maternal urine
testing, and testing of newborn
urine and/or meconium speci-
mens that are in compliance with
local laws. The screening of bio-
logical samples is an adjunct to
provide additional information
helpful in the ongoing medical
care of the infant. The duration
of urinary excretion of most drugs
is relatively short, and maternal
or neonatal urinary screening only
addresses drug exposure in the
hours immediately before urine
collection. Thus, false-negative urine
results may occur in the pres-
ence of significant intrauterine

drug exposure. Although new-
born meconium screening also
may yield false-negative results,
the likelihood is lower than with
urinary screening. The more recent
availability of testing of umbilical
cord samples may be considered
a viable screening tool, because it
appears to reflect in utero expo-
sures comparable to meconium
screening.

3) Drug withdrawal should be consid-
ered in the differential diagnosis
for infants in whom compatible
signs develop. Physicians should
be aware of other potential diag-
noses that need to be evaluated
and, if confirmed, treated appro-
priately.

4) Nonpharmacologic supportive
measures that include minimiz-
ing environmental stimuli, pro-
moting adequate rest and sleep,
and providing sufficient caloric
intake to establish weight gain
should constitute the initial ap-
proach to therapy.

5) Signs of drug withdrawal can be
scored by using a published ab-
stinence assessment tool. Infants
with confirmed drug exposure who
are unaffected or demonstrating
minimal signs of withdrawal do
not require pharmacologic ther-
apy. Caution should be exercised
before instituting pharmacologic
therapy that could lengthen the
duration of hospitalization and inter-
fere with maternal-infant bonding.

TABLE 4 Continued

Robertson et al149

Summary of Conversion Of Intravenous Opioids to Enteral Methadone

1. Tobias et al147: Converted 2 patients on morphine (0.1–0.15 mg/kg q3h) and 1 patient on fentanyl (1–2 µg/kg every 1–2 h) to methadone at a starting dose of
0.2 mg/kg per day.

2. Robertson et al149: 1 µg/kg per h fentanyl = 0.4 mg/kg per day methadone.
3. Meyer and Berens150: 1 µg/kg per h fentanyl = 0.24 mg/kg per day methadone.
4. Wolfson Children’s Hospital: 1 µg/kg per h fentanyl = 0.2–0.3 mg/kg per day methadone.
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Together with individualized clini-
cal assessment, the serial and
accurate use of a withdrawal as-
sessment tool may facilitate a de-
cision about the institution of
pharmacologic therapy and there-
after can provide a quantitative
measurement that can be used
to adjust drug dosing.

6) The optimal threshold score for
the institution of pharmacologic
therapy by using any of the pub-
lished abstinence assessment in-
struments is unknown.

7) Breastfeeding and the provision
of expressed human milk should
be encouraged if not contraindi-
cated for other reasons.111,159

8) Pharmacologic therapy for
withdrawal-associated seizures
is indicated. Other causes of neo-
natal seizures must also be eval-
uated.

9) Vomiting, diarrhea, or both asso-
ciated with dehydration and poor
weight gain in the absence of
other diagnoses are relative indi-
cations for treatment, even in the
absence of high total withdrawal
scores.

10) The limited available evidence
from controlled trials of neonatal
opioid withdrawal supports the
use of oral morphine solution
and methadone when pharmaco-
logic treatment is indicated.
Growing evidence suggests that
oral clonidine is also effective ei-
ther as a primary or adjunctive
therapy, but further prospective
trials are warranted. Dosing regi-
mens are listed in Table 5. With
respect to other drug treatments

and clinical situations, a number
of important caveats apply. Treat-
ment with paregoric is contrain-
dicated, because this preparation
contains multiple opiates in addi-
tion to morphine, as well as other
potentially harmful compounds
(alcohol, anise). Morphine pre-
scriptions should be written as
milligrams of morphine per kilo-
gram and not as milliliters of DTO
per kilogram. Tincture of opium
contains a 25-fold higher concen-
tration of morphine than do avail-
able oral morphine solutions;
hence, it increases the likelihood
of drug error and morphine over-
dose. The relative efficacy and
safety of buprenorphine for the
treatment of NAS require addi-
tional comparative study. The op-
timal pharmacologic treatment of
infants who are withdrawing
from sedatives or hypnotics is un-
known. Finally, there is also insuf-
ficient evidence to state whether
an infant born to a mother with
multiple drug abuse who meets
criteria for pharmacologic ther-
apy of withdrawal signs is best
treated with an opioid, a barbitu-
rate, a medication from another
drug class, or a combination of
drugs from different classes.

11) Physicians need to be aware that
the severity of withdrawal signs,
including seizures, has not been
proven to be associated with dif-
ferences in long-term outcome af-
ter intrauterine drug exposure.
Furthermore, treatment of drug
withdrawal may not alter the
long-term outcome.

12) Given the natural history of with-
drawal, it is reasonable for neo-
nates with known antenatal
exposure to opioids and benzo-
diazepines to be observed in the
hospital for 4 to 7 days. After
discharge, outpatient follow-up
should occur early and include
reinforcement of the education of
the caregiver about the risk of
late withdrawal signs.

13) Neonates cared for in ICUs who
have developed tolerance to opioids
and benzodiazepines as a result
of an extended duration of treat-
ment can be converted to an
equivalent regimen of oral meth-
adone and lorazepam. Doses may
be increased as necessary to
achieve patient comfort. Thesemed-
ications can then be reduced by
10% to 20% of the initial dose every
1 to 2 days on the basis of clinical
response and serial assessments
by using a standardized neonatal
abstinence instrument.

14) Significant gaps in knowledge
concerning the optimal treatment
strategy (including the criteria
for instituting pharmacologic ther-
apy, the drug of first choice, and
the strategy for weaning) of infants
with neonatal withdrawal should
be addressed in well-designed
randomized controlled studies
that are adequately powered to
assess short-term outcomes and
to provide for long-term follow-up.
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Mark L. Hudak, MD
Rosemarie C. Tan, MD, PhD

TABLE 5 Drugs Used in the Treatment of Neonatal Narcotic Withdrawal

Drug Initial Dose Increment Maximum Dose Ref. No.

Oral morphine 0.04 mg/kg every 3–4 h 0.04 mg/kg per dose 0.2 mg/kg per dose 119,121,126,133
Oral methadone 0.05–0.1 mg/kg every 6 h 0.05 mg/kg per dose To effect 127
Oral clonidine 0.5–1 µg/kg every 3–6 h Not studied 1 µg/kg every 3 h 132–135
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CLINICAL REPORT

Organic Foods: Health and Environmental Advantages
and Disadvantages

abstract
The US market for organic foods has grown from $3.5 billion in 1996 to
$28.6 billion in 2010, according to the Organic Trade Association. Or-
ganic products are now sold in specialty stores and conventional
supermarkets. Organic products contain numerous marketing claims
and terms, only some of which are standardized and regulated.

In terms of health advantages, organic diets have been convincingly
demonstrated to expose consumers to fewer pesticides associated
with human disease. Organic farming has been demonstrated to have
less environmental impact than conventional approaches. However,
current evidence does not support any meaningful nutritional benefits
or deficits from eating organic compared with conventionally grown
foods, and there are no well-powered human studies that directly dem-
onstrate health benefits or disease protection as a result of consuming
an organic diet. Studies also have not demonstrated any detrimental or
disease-promoting effects from an organic diet. Although organic foods
regularly command a significant price premium, well-designed farm-
ing studies demonstrate that costs can be competitive and yields com-
parable to those of conventional farming techniques. Pediatricians
should incorporate this evidence when discussing the health and en-
vironmental impact of organic foods and organic farming while con-
tinuing to encourage all patients and their families to attain optimal
nutrition and dietary variety consistent with the US Department of Agri-
culture’s MyPlate recommendations.

This clinical report reviews the health and environmental issues re-
lated to organic food production and consumption. It defines the term
“organic,” reviews organic food-labeling standards, describes organic
and conventional farming practices, and explores the cost and envi-
ronmental implications of organic production techniques. It examines
the evidence available on nutritional quality and production contam-
inants in conventionally produced and organic foods. Finally, this re-
port provides guidance for pediatricians to assist them in advising
their patients regarding organic and conventionally produced food
choices. Pediatrics 2012;130:e1406–e1415
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DEFINITION AND REGULATION OF
ORGANIC FOODS

Definition

Organic farming uses an approach to
growing crops and raising livestock that
avoids synthetic chemicals, hormones,
antibiotic agents, genetic engineering,
and irradiation. In the United States, the
US Department of Agriculture (USDA) has
implemented the National Organic Pro-
gram (NOP)1 in response to the Organic
Foods Production Act of 1990.2 The NOP
set labeling standards that have been in
effect since October 2002. NOP stand-
ards for organic food production in-
clude many specific requirements for
both crops and livestock. To qualify as
organic, crops must be produced on
farms that have not used most synthetic
pesticides, herbicides, and fertilizer for
3 years before harvest and have a suffi-
cient buffer zone to decrease contami-
nation from adjacent lands. Genetic
engineering, ionizing radiation, and
sewage sludge is prohibited. Soil fertil-
ity and nutrient content is managed
primarily with cultivation practices,
crop rotations, and cover crops sup-
plemented with animal and crop waste
fertilizers. Pests, weeds, and diseases
are managed primarily by physical,
mechanical, and biological controls in-
stead of with synthetic pesticides and
herbicides. Exceptions are allowed if
substances are on a national approved
list. Organic livestock must be reared
without the routine use of antibiotic
agents or growth hormones (GHs) and
must be provided with access to the
outdoors. If an animal is treated for
disease with antibiotic agents, it cannot
be sold as organic. Preventive health
practices include vaccination and vita-
min and mineral supplementation. The
USDA certifies organic products accord-
ing to these guidelines. Organic farmers
must apply for certification, pass a
test, and pay a fee. The NOP requires
annual inspections to ensure ongoing
compliance with these standards.

Labeling

Consumers are confronted with a
wide range of food product marketing
terms, some regulated and some not
(Table 1). The labeling requirements of
the NOP apply to raw, fresh products
and processed products that contain
organic agricultural ingredients. These
labeling requirements are based on
the percentage of organic ingredients
in a product.3 Products labeled “100%
organic” must contain only organically
produced ingredients and processing
aids (excluding water and salt). Prod-
ucts labeled “organic” must consist of
at least 95% organically processed
ingredients (excluding water and salt);
the remaining 5% of ingredients may
be conventional or synthetic but must
be on the USDA’s approved list. Pro-
cessed products that contain at least
70% organic ingredients can use the
phrase “made with organic ingredients”
and list up to 3 of the organic

ingredients or food groups on the
principal display panel. For example,
soup made with at least 70% organic
ingredients and only organic vegetables
may be labeled either “soup made with
organic peas, potatoes, and carrots” or
“soup made with organic vegetables.”

Related Terms

The NOP places no restrictions on the
use of truthful labeling claims, such as
“no drugs or growth hormones used,”
“free range,” or “sustainably har-
vested.”3 The USDA regulates the term
“free range” for poultry products; to
use this term, producers must dem-
onstrate that the poultry has been
allowed “access to the outside.”4

According to Consumers Union’s eval-
uation, this means that a poultry
product comes from a bird that had at
least 5 minutes of access to the out-
doors each day.4,5 No standard defi-
nition exists for all other products

TABLE 1 Commonly Used Food Product Marketing Terms

Term Definition

100% organic Must contain only organically produced ingredients and
processing aids (excluding water and salt).

Organic Must consist of at least 95% organically produced ingredients
(excluding water and salt). Any remaining product
ingredients must consist of nonagricultural substances
approved on the National List.

Made with organic ingredients Must contain at least 70% organic ingredients.
Natural A product containing no artificial ingredient or added color and

that is only minimally processed (a process that does not
fundamentally alter the raw product). The label must explain
the use of the term.

Free range Producers must demonstrate to the USDA that the poultry has
been allowed access to the outside.

No hormones (pork or poultry) Hormones are not allowed in raising hogs or poultry. Therefore,
the claim “no hormones added” cannot be used on the labels
of pork or poultry unless it is followed by a statement that
says “Federal regulations prohibit the use of hormones.”

No hormones (beef) The term “no hormones administered” may be approved for
use on the label of beef products if sufficient documentation
is provided to the USDA by the producer showing no
hormones have been used in raising the animals.

No antibiotics (red meat and poultry) The terms “no antibiotics added” may be used on labels for
meat or poultry products if sufficient documentation is
provided by the producer to the USDA demonstrating that
the animals were raised without antibiotics.

Certified “Certified” implies that the USDA’s Food Safety and Inspection
Service and the Agriculture Marketing Service have officially
evaluated a meat product.

Chemical free This term is not allowed to be used on a label.

There are no restrictions on use of other truthful labeling claims, such as “no drugs or growth hormones used,” or
“sustainably harvested.”
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carrying the “free range” label, such
as beef, pork, or eggs; the use of the
term, however, is allowed.

The term “natural” or “all natural” is
defined by the USDA for meat and
poultry and means that the products
contain no artificial flavoring, color
ingredients, chemical preservatives,
or artificial or synthetic ingredients
and are “minimally processed.” Mini-
mally processed means that the raw
product was not fundamentally al-
tered. Additional USDA definitions of
other labeling terms can be found in
publicly available USDA fact sheets.4

The term “raw” milk refers to un-
pasteurized milk. All milk certified as
organic by the USDA is pasteurized.
Raw milk can contain harmful bacteria,
such as Salmonella species, Escher-
ichia coli O157:H7, Listeria species,
Campylobacter species, and Brucella
species, and has been repeatedly as-
sociated with outbreaks of disease
caused by these pathogens. The Amer-
ican Academy of Pediatrics, US Food
and Drug Administration, and Centers
for Disease Control and Prevention
advise consumers not to consume raw
milk.6–8

SCOPE OF CONSUMER USE,
PRICES, AND TRENDS IN ORGANIC
FOOD

In 2008, more than two-thirds of US
consumers bought some organic prod-
ucts, and more than one-quarter bought
organic at least weekly. The amount of
US acreage dedicated to organic crops
has doubled since 1997.9 Consumers
choose organic food in the belief that
organic foods are more nutritious, have
fewer additives and contaminants, and
are grown more sustainably.10 Some
studies11,12 suggest that families with
children and adolescents or younger
consumers in general are more likely
to buy organic fruits and vegetables
than are other consumers.13 The factor
most consistently associated with the

increased propensity to purchase or-
ganic food is the level of consumer
education.14–21 Organic products, how-
ever, cost up to 40% more.

NUTRITIONAL QUALITY OF ORGANIC
VERSUS CONVENTIONAL FOOD

Produce

Consumers believe that organic pro-
duce is more nutritious than conven-
tionally grown produce, but the
research to support that belief is not
definitive. Many studies have demon-
strated no important differences in
carbohydrate or vitamin and mineral
content.22 Some studies have found
lower nitrate content in organic foods
versus conventionally grown foods,
which is potentially desirable because
of the association of nitrates with in-
creased risk of gastrointestinal cancer
and, in infants, methemoglobinemia.
Higher vitamin C concentrations were
found in organic leafy vegetables,
such as spinach, lettuce, and chard
versus the same conventionally pro-
duced vegetables in 21 of 36 (58%)
studies.22 Other studies have found
higher total phenols in organic pro-
duce versus conventionally grown
produce and have postulated health
benefits from antioxidant effects.23

Several attempts have been made to
review the relevant literature and
draw conclusions on organic versus
conventional foods, but the results are
conflicting.24–28 A large systematic re-
view published in 2009 found that
fewer than 20% of 292 articles with
potentially relevant titles met criteria
for quality, leaving only 55 studies to
assess. The authors highlighted the
fact that the nutrient content of pro-
duce is affected by numerous factors,
including the geographic location of
the farm, local soil characteristics,
climactic conditions that can vary by
season, maturity at time of harvest,
and storage and time to testing
after harvest. Because of the large

number of nutrients reported in vari-
ous articles, the authors grouped the
nutrients into large categories. They
found no significant differences in
most nutrients, with the exception of
higher nitrogen content in conven-
tional produce and higher titratable
acidity and phosphorus in organic
produce.29 Better-quality research that
accounts for the many confounding
variables is needed to elucidate po-
tential differences in nutrients and the
clinical importance of nutrients that
may be different. At this time, however,
there does not appear to be convincing
evidence of a substantial difference in
nutritional quality of organic versus
conventional produce.

Milk

The composition of dairy products,
including milk, is affected by many
factors, including differences caused
by genetic variability and cattle breed;
thus, the results of studies assessing
milk composition must be interpreted
with caution. In general, milk has the
same protein, vitamin, trace mineral
content, and lipids from both organi-
cally and conventionally reared cows.
Fat-soluble antioxidants and vitamins
present in milk come primarily from
the natural components of the diet or
from the synthetic compounds used to
supplement the feed ingested by lac-
tating cows.30

One recent study examined antibiotic
and microorganism content, hormone
concentrations, and nutritional values
of milk in 334 samples from 48 states
labeled as organic, not treated with
bovine GH (referred to as “GH-free”), or
conventional. This study found that milk
labeled “conventional” had lower bac-
terial counts than milk that was or-
ganic or GH-free, although this was not
clinically significant. Estradiol and pro-
gesterone concentrations were lower in
conventional milk than in organic milk,
but GH-free milk had progesterone
concentrations similar to conventional
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milk and estradiol concentrations sim-
ilar to organic milk. Macronutrient
composition was similar, although or-
ganic milk had 0.1% more protein than
the other 2 milk types.31

Several studies have demonstrated
that organic milk has higher concen-
trations of antioxidants and poly-
unsaturated fatty acids. However, it is
important to recognize that the com-
position of milk is strongly related to
what the cows eat. This differs by time
of year (outdoors in the summer, in-
door forage in the winter) and whether
the farms are high or low input. High-
input farms supplement the diets of
cattle with proprietary minerals and
vitamins. Low-input farms use meth-
ods similar to those used in organic
farming but do not follow all the
restrictions prescribed by organic
farming standards; they use mineral
fertilizers but at lower levels than used
by conventional high-input systems.
One study comparing milk from all 3
production systems found milk from
both the low-input organic and low-input
nonorganic systems generally had sig-
nificantly higher concentrations of nu-
tritionally desirable unsaturated fatty
acids (conjugated linoleic acid and
omega-3 fatty acids) and fat-soluble
antioxidants compared with milk from
the high-input systems; milk derived
from cows in both organic certified and
nonorganic low-input systems was
significantly higher in conjugated lino-
leic acid content than was milk from
conventional high-input systems.32

HORMONES

GH

Hormone supplementation of farm
animals, especially with GH, is one of
the major reasons consumers state
they prefer to buy organic foods. Bo-
vine GH (ie, recombinant bovine so-
matotropin) increases milk yield by
10% to 15% and is lipotropic in cows.
Because GH is degraded in the acidic

stomach environment, it must be given
by injection. GH is species-specific, and
bovine GH is biologically inactive in
humans. Because of this, any bovine
GH in food products has no physiologic
effect on humans, even if it were
absorbed intact from the gastroin-
testinal tract. In addition, 90% of bo-
vine GH in milk is destroyed during the
pasteurization process. There is no
evidence that the gross composition of
milk (fat, protein, and lactose) is al-
tered by treatment with bovine GH, nor
is there any evidence that the vitamin
and mineral contents of milk are
changed by GH treatment.31

GH treatment of cowsmay actually have
environmental benefits. GH increases
milk production per cow, which could
theoretically decrease the number of
cows needed to produce a given
amount of milk, with resultant need for
fewer cows and, thus, less cultivated
land needed to feed the cows. In ad-
dition, fewer cows would result in the
production of less manure with re-
sultant reduced methane production
and less carbon dioxide production,
with a resultant salutary effect on
global warming.33

Sex Steroids

Treatment of cattle with sex steroids
increases lean muscle mass, accel-
erates the rate of growth, and is an
efficient way to increase meat yield.
Estrogens are usually given by im-
plantation of estrogen pellets into the
skin on the underside of the ear, and
the ear is discarded during slaughter.
Unlike GH, sex steroids are not species-
specific and may be given orally
without degradation in the stomach. In
1998, the Food and Agriculture Orga-
nization of the United Nations and
World Health Organization jointly con-
cluded that meat from estradiol-trea-
ted animals was safe on the basis of
data obtained from residue levels in
meat from studies performed in the

1970s and 1980s using radioimmuno-
assay methods. One study demon-
strated concentrations of estrogens
found in meat residues were low and
overlapped with concentrations found
in untreated cows.34 Gas chromatog-
raphy measurements of sex steroids
progesterone, testosterone, 17β es-
tradiol, and estrone and their metab-
olites in meat products, fish, poultry,
milk, and eggs revealed insignificant
amounts compared with daily pro-
duction of these steroids in adults and
children.35 Furthermore, 98% to 99%
of endogenous sex steroids are bound
by sex-hormone-binding globulin, ren-
dering them metabolically inactive as
only the unbound (free) forms of sex
steroids are metabolically active. Syn-
thetic sex steroids (zeranol, melen-
gestrol, and trenbolone) commonly
used in animals have lower affinities
to sex-hormone-binding globulin and,
therefore, are potentially more meta-
bolically active unbound sex steroids.
These hormones do not occur naturally
in humans, and although the concen-
trations of these hormones are low in
cattle, the biological effects in humans,
if any, are unknown.

Ingestion of milk from estrogen-treated
cows appears to be safe for children.
Estradiol and estrone concentrations in
organic and conventional 1%, 2%, and
whole milk were the same, although the
concentrations of sex steroids were
higher as the fat content of the milk
increased and were lower than en-
dogenous production rates in humans.
Estradiol concentrations in milk ranged
from 0.4 to 1.1 pg/mL, and estrone
concentrations ranged from 2.9 to 7.9
pg/mL, with the lowest concentrations
in skim milk and the highest in whole
milk.36

Endogenous estradiol concentrations
are as high as 80 pg/mL in 2- to 4-
month-old female infants and 40 pg/mL
in 2- to 4-month-old male infants. Hu-
man milk has estradiol concentrations
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as high as 39 pg/mL and estrone
(which has approximately half the
potency of estradiol) concentrations
as high as 1177 pg/mL. Human co-
lostrum has even higher estrogen
concentrations of 500 pg/mL and 4000
to 5000 pg/mL for estradiol and es-
trone, respectively. Cow milk, by
comparison, has estradiol concen-
trations of 4 to 14 pg/mL and estrone
concentrations of 34 to 55 pg/mL.37,38

It has been postulated that ingested
estrogen in food derived from sex-
hormone-treated animals may play
a role in earlier development of puberty
and increasing risk of breast cancer.
However, no studies have supported
this hypothesis in humans. Studies in
animals demonstrating carcinogenic
and teratogenic effects of estrogens
used high doses of estradiol and cannot
be extrapolated to the low doses of
sex steroids found in the food supply.
Estrogen concentrations in the myo-
metrium, breast, and vagina of post-
menopausal women, although still low,
are higher than those found in serum,
and additional studies are needed to
determine the significance of these
low concentrations of sex steroids in
estrogen-sensitive tissues.39

An association has been found be-
tween red meat consumption in high
school girls and the development of
breast cancer later in life. A 7-year
prospective longitudinal study of 39 268
premenopausal women 33 to 53 years
of age who filled out a comprehensive
diet history of foods eaten while in high
school in the 1960s and 1970s revealed
a linear association between each ad-
ditional 100 g of red meat consumed in
high school per day with the risk of
developing hormone-receptor-positive
premenopausal tumors (relative risk,
1.36; 95% confidence interval, 1.08–
1.70; P = .008). Red meat ingestion did
not increase the risk of hormone-
receptor-negative tumors. Although
this intriguing study, which suggested

that higher red meat consumption in
adolescence may increase breast
cancer risk, tracked cases of cancer
prospectively after the dietary history
was obtained, it was limited by
a number of factors, including the
dependence on subjects’ long-term
memory of amount of food eaten
decades previously, the likelihood that
hormone concentrations in meat were
higher in that period, and the lack
of direct measurement of hormonal
exposure.40 Longitudinal prospective
studies are needed to compare the
risk of breast cancer in women who
eat meat from hormone-treated ani-
mals with the risk in women who eat
meat from untreated animals.

Endocrine disrupters, chemicals that
interfere with hormone signaling sys-
tems, are pervasive in our environment.
Among the most commonly found en-
docrine disrupters are bisphenol A,
found in industrial chemicals and
plastics; phthalates, found in personal
care items such as cosmetics; and
lavender and tea tree oil, found in many
hair products, soaps, and lotions; all
have estrogenic properties. Endocrine
disrupters are postulated to be in-
volved in the increased occurrence of
genital abnormalities among newborn
boys and precocious puberty in girls.
Recent literature on sex steroid con-
centrations and their physiologic roles
during childhood indicate that con-
centrations of estradiol in prepubertal
children are lower than originally
thought and that children are extremely
sensitive to estradiol and may respond
with increased growth and/or breast
development even at serum concen-
trations below the current detection
limits.41 No threshold has been estab-
lished below which there are no hor-
monal effects on exposed children.
Furthermore, the daily endogenous
production rates of sex steroids in
children estimated by the Food and
Drug Administration in 1999 and still

used in risk assessments are highly
overestimated and should be reeval-
uated by using current assays.41 It is
therefore important to determine the
relative importance of hormone treat-
ment of animals in the context of other
environmental endocrine disrupters
through long-term longitudinal studies
in children.

NONTHERAPEUTIC USE OF
ANTIBIOTIC AGENTS

Conventional animal husbandry fre-
quently includes the administration of
antibiotic agents in nontherapeutic
doses to livestock to promote growth
and increase yields. Between 40% and
80% of the antimicrobial agents used in
the United States each year are used in
food animals, three-quarters of which
is nontherapeutic. Many of these agents
are identical or similar to drugs used in
humans.42 Evidence is clear that such
nontherapeutic use promotes the de-
velopment of drug-resistant organisms
in the animals and that these organ-
isms then colonize the intestines of
people living on farms where this
practice occurs.43 Evidence is also
ample that human disease caused by
antibiotic-resistant organisms spread
through the food chain.44 Because or-
ganic farming prohibits the non-
therapeutic use of antibiotic agents, it
could contribute to a reduction in the
threat of human disease caused by
drug-resistant organisms.

SYNTHETIC CHEMICAL EXPOSURE

Pesticides

Pesticides have a host of toxic effects
that range from acute poisonings to
subtle subclinical effects from long-
term, low-dose exposure.45 Organo-
phosphate pesticides are commonly
used in agriculture, and poisoning is
a persistent problem in the agricul-
tural setting. From 1998 to 2005, 3271
cases of agricultural occupational
acute pesticide poisoning were
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reported to the California Department
of Pesticide Regulation and the Na-
tional Institute of Occupational Health’s
SENSOR-Pesticides program. This con-
stitutes a rate of 56 cases per 100 000
full-time equivalents, 38 times the rate
observed in nonagricultural occupa-
tions.46 Chronic exposure among farm
workers has been associated with nu-
merous adult health problems, in-
cluding respiratory problems, memory
disorders, dermatologic conditions, de-
pression, neurologic deficits including
Parkinson disease, miscarriages, birth
defects, and cancer.47–50 Prenatal or-
ganophosphate pesticide exposure has
been associated with adverse birth
outcomes, such as decreased birth
weight and length51 and smaller head
circumference.52 A large prospective
birth cohort study that measured pes-
ticide exposure in pregnant farm
workers in California and followed their
offspring found lower mental de-
velopment index scores at 24 months of
age53 and attentional problems at 3.5
and 5 years of age.54 An analysis of
cross-sectional data from the NHANES
has demonstrated that within the range
of exposure in the general US pop-
ulation, the odds of attention-deficit/
hyperactivity disorder for 8- to 15-year-
old children were increased 55% with
a 10-fold increase in urinary concen-
trations of the organophosphate me-
tabolite dimethyl alkylphosphate.55

The National Research Council repor-
ted in 1993 that the primary form of
exposure to pesticides in children is
through dietary intake.56 Organic pro-
duce consistently has lower levels of
pesticide residues than does conven-
tionally grown produce,57 and a diet
of organic produce reduces human
exposure. Several studies have clearly
demonstrated that an organic diet
reduces children’s exposure to pesti-
cides commonly used in conventional
agricultural production. A small longitu-
dinal cohort of children who regularly

consumed conventional produce demon-
strated that urinary pesticide residues
were reduced to almost nondetectable
levels (below 0.3 μg/L for malathion
dicarboxylic acid, for example) when
they were changed to an organic
produce diet for 5 days.58 In addition,
residues varied with seasonal intake
of produce, suggesting that dietary
intake of organophosphate pesticides
represented the major source of ex-
posure in these young children.59

Although a common practice, rinsing
conventionally farmed produce reduces
some but not all pesticide residues on
produce to varying degrees but has
not been proven to decrease human
exposure.60

Pesticide metabolite concentrations
observed in studies that examined ex-
posure in farming communities as well
as in residential settings were in the
same range as those observed in sub-
jects consuming conventional produce
in studies of biological exposure
measures for organic versus conven-
tional produce diets. For instance, the
median concentration observed for
malathion urinary metabolites in female
farm workers whose offspring had
significantly lower mental development
index scores at 24 months of age was
0.82 μg/L,53 which is close to the me-
dian concentration found in children in
the initial conventional diet phase of
the organic diet study of 1.5 μg/L, dis-
cussed previously.58 Ranges for other
pesticide metabolites were similar.

Although chronic pesticide exposure
and measurable pesticide metabolite
concentrations seem undesirable and
potentially unhealthy, no studies to
date have experimentally examined the
causal relationship between exposure
to pesticides directly from conven-
tionally grown foods and adverse
neurodevelopmental health outcomes.
Most of the research implicating
pesticides in these adverse health
outcomes is from case-control or

cross-sectional studies. These studies
are limited by a number of factors,
including difficulties measuring past
exposures and the lack of a positive
temporal relationship between expo-
sure and outcome. It is difficult to di-
rectly extrapolate from these studies
and draw conclusions about potential
toxicity at the levels of pesticide ex-
posure documented from dietary in-
take of conventional produce. Data
derived from large prospective cohort
studies may address some of these
shortcomings.

ENVIRONMENTAL IMPACT AND
PRODUCTION EFFICIENCY OF
ORGANIC VERSUS CONVENTIONAL
FARMING METHODS

Environmental Impact

A major subject in the organic debate
is whether organic farming methods
have less impact on the environment,
can be equally as productive, and can
be no more expensive than conven-
tional approaches. A variety of surveys
and studies have attempted to com-
pare these issues for organic and
conventional farming methods. Many
believe that organic farming is less
damaging to the environment because
organic farms do not use or release
synthetic pesticides into the environ-
ment, some of which have the potential
to harm soil, water, and local terres-
trial and aquatic wildlife.61 In addition,
it is thought that organic farms are
better than conventional farms at
sustaining diverse ecosystems, in-
cluding populations of plants, insects,
and animals, because of practices
such as crop rotation. When calcu-
lated either per unit area or per
unit of yield, organic farms use less
energy and produce less waste.62,63

Organically managed soil has been
demonstrated to be of higher quality
and have higher water retention,
which may increase yields for organic
farms in drought years.64
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Production Efficiency

Critics of organic farming methods
believe that organic farms require
more land to produce the same
amount of food as conventional farms.
One study found a 20% smaller yield
from organic farms.65 Another study
from the Danish Environmental Pro-
tection Agency found that, area for
area, organic farms of potatoes,
sugar beets, and seed grass produce
as little as half the output as their
conventional farm counterparts.66

It remains controversial whether or-
ganic farming is able to provide ade-
quate food supply to sustain the world
population. Norman Borlaug, consid-
ered to be the father of the “green
revolution” and winner of the Nobel
Peace Prize, believes that organic
farming alone is incapable of feeding
the world population and needs to be
used in conjunction with genetically
modified food.67 On the other hand,
a meta-analysis of 292 studies designed
to assess the efficiency of both organic
and conventional farming concluded
that organic methods could produce
enough food on a global per-capita
basis to sustain the current human
population and potentially an even
larger population without increasing
the agricultural land base.68

The largest prospective farming study
to date is a comparative trial of more
than 20 years’ duration conducted by
researchers from Cornell University.
This study, conducted in Pennsylvania,
compared various conventional and
organic farming approaches in a
controlled prospective design in
which confounding influences such as
weather and moisture were similar in
the different systems. Over 20 years of
observation, the organic fields had
productivity that was generally com-
parable to the conventional fields,
while avoiding environmental pollution
with herbicides and pesticides and re-
ducing fossil fuel consumption by 30%.

Although costs were higher primarily
because of increased labor costs (15%),
the return for the organic plots was
higher because of the higher prices
commanded at the marketplace.64

THE DIFFERENCE IN PRICE OF
ORGANIC VERSUS CONVENTIONAL
FOODS

One major concern with organic food
is its higher price to consumers. Or-
ganic products typically cost 10% to
40% more than similar conventionally
produced products.69 A number of
factors contribute to these higher
costs, including higher-priced organic
animal feed, lower productivity, and
higher labor costs because of the in-
creased reliance on hand weeding. Of
potential concern is that the higher
price of organically produced fruits
and vegetables might lead consumers
to eat less of these foods, despite the
well-established literature document-
ing the health benefits of eating fruits
and vegetables, including lower rates
of obesity, cardiovascular disease,
and certain types of cancer. Fifty-five
percent of children born in the United
States are eligible for food packages
under the Special Supplemental Nu-
trition Program for Women, Infants,
and Children, and these food pack-
ages are currently giving families ap-
proximately $10 a month to spend on
fruits and vegetables, so the money
must be used wisely to maximize
spending capacity for healthy foods.

SUMMARY

To demonstrate superiority of 1 food
production method over another, it is
important to show an advantage in
terms of improved individual health
or an important societal advantage.
Organic diets have been convincingly
demonstrated to expose consumers
to fewer pesticides associated with
human disease. Nontherapeutic use
of antibiotic agents in livestock

contributes to the emergence of re-
sistant bacteria; thus, organic animal
husbandry may reduce the risk of
human disease attributable to resistant
organisms. There is sound evidence
that organic foods contain more vi-
tamin C (ascorbic acid) and phos-
phorus than do conventional foods,
but there is no direct evidence that
this provides meaningful nutritional
benefits to children eating organic
foods compared with those who eat
conventionally grown food products.
Well-designed farming studies dem-
onstrate that comparable yields can
be achieved with organic farming
techniques and that organic farming
has a lower environmental impact
than do conventional approaches.
However, no well-powered human
studies have directly demonstrated
health benefits or disease protection
as a result of consuming an organic
diet. Such studies would be difficult
to perform and require large pro-
spective cohort populations or, better,
randomly assigning subjects to inter-
ventions that increase organic versus
conventional food intakes. Additional
data are needed to identify relation-
ships between diet and pesticide ex-
posure and individual health outcomes.
Pediatricians should incorporate this
evidence when discussing the health
and environmental impact of organic
foods and organic farming while con-
tinuing to encourage all patients and
their families to attain optimal nutrition
and dietary variety by choosing a diet
high in fresh fruits and vegetables,
consistent with the USDA’s MyPlate
recommendations.

Key Points

1. Nutritional differences between organic
and conventional produce appear min-
imal, but studies examining this have
been limited by inadequate controls for
the many subtle potential confounders,
such as moisture, maturity of the pro-
duce, and measurement techniques.
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No direct evidence of a clinically rele-
vant nutritional difference between or-
ganic and conventional produce exists.

2. Organic produce contains fewer
pesticide residues than does con-
ventional produce, and consuming
a diet of organic produce reduces
human exposure to pesticides. It
remains unclear whether such a re-
duction in exposure is clinically rel-
evant.

3. Organic animal husbandry that pro-
hibits the nontherapeutic use of an-
tibiotic agents has the potential to
reduce human disease caused by
drug-resistant organisms.

4. There is no evidence of clinically
relevant differences in organic
and conventional milk.

a. There are few, if any, nutritional
differences between organic and
conventional milk. There is no ev-
idence that any differences that
may exist are clinically relevant.

b. There is no evidence that organic
milk has clinically significant
higher bacterial contamination lev-
els than does conventional milk.

c. There is no evidence that conven-
tional milk contains significantly
increased amounts of bovine GH.
Any bovine GH that might remain
in conventional milk is not biolog-
ically active in humans because of
structural differences and suscep-
tibility to digestion in the stomach.

5. Organic farming approaches in
practice are usually more expen-
sive than conventional approaches,
but in carefully designed experi-
mental farms, the cost difference
can be mitigated.

6. The price differential between organic
and conventional food might be re-
duced or eliminated as organic farm-
ing techniques advance and as the
prices of petroleum products, such
as pesticides and herbicides, as well
as the price of energy, increase.

7. Organic farming reduces fossil fuel
consumption and reduces environ-
mental contamination with pesti-
cides and herbicides.

8. Large prospective cohort studies that
record dietary intake accurately and
measure environmental exposures
directly will likely greatly enhance
understanding of the relationship be-
tween pesticide exposure from con-
ventional foods and human disease
and between consumption of meat
from hormone-treated animals and
the risk of breast cancer in women.

Advice for Pediatricians

1. Encourage patients and their families
to eat an optimally health-promoting
diet rich in fruits, vegetables, whole
grains, and low-fat or fat-free milk
and dairy products.

2. When approached by families inter-
ested in consuming organic foods,
review key facts presented in this
report to address the full range of
relevant nutrition, human health,
environmental, and cost issues.
Be explicit about areas in which
scientific evidence is strong as well
as those in which it is uncertain.

3. When advice is sought by families
concerned with the potential
health impact of pesticide residues
in food, direct them toward reli-
able resources that provide infor-
mation on the relative pesticide
content of various fruits and vege-
tables. Two such examples include:

a. Consumer Reports article (Sep-
tember 2008) “Fruits and Vegeta-
bles, When to Buy Organic” (http://
www.consumerreports.org/health/
healthy-living/diet-nutrition/healthy-
foods/organic-foods/overview/when-
to-buy-organic.htm) and

b. Environmental Working Group’s
“Shopper’s Guide to Pesticides”
(http://www.foodnews.org).
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POLICY STATEMENT

Patient- and Family-Centered Care and the Pediatrician’s
Role

abstract
Drawing on several decades of work with families, pediatricians, other
health care professionals, and policy makers, the American Academy of
Pediatrics provides a definition of patient- and family-centered care. In
pediatrics, patient- and family-centered care is based on the understand-
ing that the family is the child’s primary source of strength and support.
Further, this approach to care recognizes that the perspectives and
information provided by families, children, and young adults are essen-
tial components of high-quality clinical decision-making, and that
patients and family are integral partners with the health care team.
This policy statement outlines the core principles of patient- and family-
centered care, summarizes some of the recent literature linking pa-
tient- and family-centered care to improved health outcomes, and lists
various other benefits to be expected when engaging in patient- and
family-centered pediatric practice. The statement concludes with spe-
cific recommendations for how pediatricians can integrate patient- and
family-centered care in hospitals, clinics, and community settings, and
in broader systems of care, as well. Pediatrics 2012;129:394–404

INTRODUCTION

Patient- and family-centered care is an innovative approach to the
planning, delivery, and evaluation of health care that is grounded in
a mutually beneficial partnership among patients, families, and pro-
viders that recognizes the importance of the family* in the patient’s
life. When patient- and family-centered care is practiced it shapes
health care policies, programs, facility design, evaluation of health
care, and day-to-day interactions among patients, families, physicians,
and other health care professionals. Health care professionals who
practice patient- and family-centered care recognize the vital role that

*Family is broadly defined. The following serves as an example of such a definition: “We all
come from families. Families are big, small, extended, nuclear, multigenerational, with one
parent, two parents and grandparents. We live under one roof or many. A family can be as
temporary as a few weeks, as permanent as forever. We become part of a family by birth,
adoption, marriage, or from a desire for mutual support. As family members, we nurture,
protect, and influence one another. Families are dynamic and are cultures unto themselves,
with different values and unique ways of realizing dreams. Together, our families become
the source of our rich cultural heritage and spiritual diversity. Each family has strengths
and qualities that flow from individual members and from the family as a unit. Our families
create neighborhoods, communities, states, and nations.” (New Mexico’s Memorial Task
Force on Children and Families and the Coalition for Children, 1990)
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families play in ensuring the health
and well-being of children† and family
members of all ages. These practi-
tioners acknowledge that emotional,
social, and developmental support are
integral components of health care.
They respect each child and family’s
innate strengths and cultural values
and view the health care experience
as an opportunity to build on these
strengths and support families in their
caregiving and decision-making roles.
Patient- and family-centered approaches
lead to better health outcomes and
wiser allocation of resources as well as
to greater patient and family satisfac-
tion. It should be noted that the term
“family-centered care,” is replaced with
the term “patient- and family-centered
care,” to more explicitly capture the
importance of engaging the family and
the patient in a developmentally sup-
portive manner as essential members
of the health care team. Patient- and
family-centered care in pediatrics is
based on the understanding that the
family is the child’s primary source of
strength and support and that the
child’s and family’s perspectives and
information are important in clinical
decision-making. Practitioners of pa-
tient- and family-centered care are
keenly aware that positive health care
experiences in provider/family part-
nerships can enhance parents’ confi-
dence in their roles and, over time,
increase the competence of children
and young adults to take responsibility
for their own health care, particularly
in anticipation of the transition to adult
service systems.

“During the past decade, family advo-
cates have promoted family-centered
care, ‘the philosophies, principles and
practices that put the family at the
heart or center of services; the family

is the driving force.’”1 This is in har-
mony with, but different from, “…fam-
ily pediatrics [family-oriented care]” as
outlined in the American Academy of
Pediatrics (AAP) Task Force on Family,
which “…extends the responsibilities
of the pediatrician to include screening,
assessment, and referral of parents for
physical, emotional, or social problems
or health risk behaviors that can ad-
versely affect the health and emo-
tional or social well-being of their
child.”1 This policy statement specifi-
cally defines the expectations of pa-
tient- and family-centered care.

CORE PRINCIPLES OF PATIENT-
AND FAMILY-CENTERED CARE

Patient- and family-centered care is
grounded in collaboration among pa-
tients, families, physicians, nurses, and
other professionals in clinical care as
well as for the planning, delivery, and
evaluation of health care, and in the
education of health care professionals
and in research, as well. These collab-
orative relationships are guided by the
following principles:

1. Listening to and respecting each
child and his or her family. Honoring
racial, ethnic, cultural, and socioeco-
nomic background and patient and
family experiences and incorporat-
ing them in accordance with patient
and family preference into the plan-
ning and delivery of health care.

2. Ensuring flexibility in organizational
policies, procedures, and provider
practices so services can be tailored
to the needs, beliefs, and cultural
values of each child and family and
facilitating choice for the child and
family about approaches to care.2

3. Sharing complete, honest, and un-
biased information with patients
and their families on an ongoing
basis and in ways they find useful
and affirming, so that they may
effectively participate in care and
decision-making to the level they

choose. Health information for chil-
dren and families should be available
in the range of cultural and linguistic
diversity in the community and take
into account health literacy. In hospi-
tals, conducting physician rounds
in the patients’ rooms with nursing
staff and family present can en-
hance the exchange of information
and encourage the involvement of
the family in decision-making.3–6

4. Providing and/or ensuring formal
and informal support (eg, peer-
to-peer support) for the child and
family during each phase of the
child’s life. Such support is pro-
vided so that Health Insurance Por-
tability and Accountability Act and
other relevant ethical and legal
guidelines are followed.

5. Collaborating with patients and
families at all levels of health care:
in the delivery of care to the individ-
ual child; in professional education,
policy making, program development,
implementation, and evaluation; and
in health care facility design. As part
of this collaboration, patients and
families can serve as members of
child or family advisory councils,
committees, and task forces dealing,
for example, with operational issues
in health care facilities; as collabora-
tors in improving patient safety; as
participants in quality-improvement
initiatives; and as leaders or co-
leaders of peer-support programs.
7,8 In the area of medical research,
patients and families should have
voices at all levels in shaping the
research agenda, in determining
how children and families partici-
pate in research, and in deciding
how research findings will be
shared with children and families.9

6. Recognizing and building on the
strengths of individual children and
families and empowering them to dis-
cover their own strengths, build con-
fidence, and participate in making

†In accordance with the policies of the AAP,
references to “child” and “children” in this
document includes infants, children, adolescents,
and young adults up to age 21.
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choices and decisions about their
health care.7,10–12

A self-assessment tool is available for
families to evaluate whether the care
they are receiving fits into the realm of
family-centered care and also can be
used by pediatricians to evaluate the
care they deliver.13

HISTORY OF PATIENT- AND FAMILY-
CENTERED CARE

Patient- and family-centered care
emerged as an important concept in
health care during the second half
of the 20th century, at a time of in-
creasing awareness of the impor-
tance of meeting the psychosocial
and developmental needs of children
and of the role of families in pro-
moting the health and well-being of
their children.14–24 Much of the early
work focused on hospitals; for ex-
ample, as research emerged about
the effects of separating hospitalized
children from their families, many
institutions adopted policies that wel-
comed family members to be with
their child around the clock and also
encouraged their presence during
medical procedures. The Maternal
and Child Health Bureau of the Health
Resources and Service Administra-
tion played an active role in further-
ing the involvement of families and
the support of family issues and ser-
vice needs. Federal legislation of the
late 1980s and 1990s,‡ much of it tar-
geted at children with special needs,

provided additional validation of the
importance of family-centered princi-
ples.7,10 Family-centered care has long
been a characteristic of an effective
medical home.25 Family Voices, founded
in 1992, advocates for family-centered,
community-based services for chil-
dren with special health care needs.26

Building on the work begun in the pre-
vious decade, the Institute for Family-
Centered Care (now the Institute for
Patient- and Family-Centered Care) was
also founded in 1992 to foster the
development of partnerships among
patients, families, and health care pro-
fessionals and to provide leadership
for advancing the practice of family-
centered care in all settings.7,10

Patient- and family-centered care is
supported by a growing body of re-
search and by prestigious organiza-
tions, such as the Institute of Medicine
(IOM), which in its 2001 report “Cross-
ing the Quality Chasm: A New Health
System for the 21st Century,” empha-
sized the need to ensure the involve-
ment of patients in their own health
care decisions, to better inform pa-
tients of treatment options, and to
improve patients’ and families’ access
to information.27 It specifies 6 domains
for improving patient safety, one of
which is patient centeredness. The
IOM’s recommendations are intrinsic
to patient- and family-centered prac-
tice. In 2006, the Institute for Family-
Centered Care and the Institute for
Healthcare Improvement (IHI) brought
together leadership organizations and
patient and family advisors to advance
the practice of patient- and family-
centered care and ensure that there
are sustained, effective partner-
ships with patients and families in
all aspects of the health care sys-
tem.7,8

The AAP has incorporated many of
the principles of patient- and family-
centered care into several policy
statements and manuals.25,28–37

In 2006, the AAP Board of Directors
approved a Parent Advisory Group pilot
program under the Section on Home
Care.38 Members of the Parent Advi-
sory Group all share a special interest
in patient- and family-centered care,
have personal experience with chil-
dren with special health care needs,
and serve as advisors and leaders for
patient- and family-centered pediatric
care within their own communities
and at the national level.

The IHI, founded in 1991, is an inde-
pendent organization founded to im-
prove health care throughout the world.
Among its core values is patient and
family centeredness.39 The National
Institute for Children’s Healthcare
Quality (NICHQ) was launched as an IHI
program in 1999. The NICHQ is dedi-
cated to improving the quality of health
care provided to children. One compo-
nent of its 4-part improvement agenda
is promoting evidence-based patient-
and family-centered care for children
with chronic conditions. A strong fo-
cus of the NICHQ is the participation of
family advisors.40

The value of patient- and family-
centered care in health care quality
is recognized by the American Hospital
Association–McKesson Quest for Qual-
ity Prize, which raises awareness of
patient- and family-centered care and
rewards successful efforts to develop
and promote improvements in the
safety and quality of care.41 As a result
of improved outcomes when patient-
and family-centered care is delivered
in hospitals, the American Hospital
Association partnered with the In-
stitute for Patient- and Family-Centered
Care to produce and distribute a tool-
kit, Strategies for Leadership: Patient-
and Family-Centered Care, to the chief
executive officer of every hospital in
the United States to assist adminis-
tration and medical leadership in ad-
vancing patient- and family-centered
practice and to complement other

‡Among the legislation advancing the practice of
family-centered care are such statutes as: the
Education of the Handicapped Act Amendments of
1986 (Public Law 99-457), Part H—Early Intervention
Programs for Handicapped Infants and Toddlers;
Maternal and Child Health block grant amendments
contained in the Omnibus Budget Reconciliation Act
of 1989 (Public Law 101-239); Individuals With
Disabilities Education Act of 1990 (Public Law 101-
476); the Developmental Disabilities Assistance and
Bill of Rights Act of 1990 (Public Law 101-496);
Mental Health Amendments of 1990 (Public Law 101-
639); and Families of Children With Disabilities
Support Act of 1994 (Public Law 103-382).
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efforts to improve patient safety and
the quality of patient care.8,42–44

The National Patient Safety Foundation,
with patients and families serving on
its Board of Directors and on a Patient
and Family Committee of the Board,
is working to ensure that all health
care organizationsmeaningfully involve
patients and families in enhancing
patient safety and redesigning health
care systems and processes.45 The
Joint Commission, likewise, promotes
patient- and family-centered care in
their efforts to improve patient safety
practices.46

The National Survey of Children with
Special Health Care Needs in 2005 to
2006 demonstrated that, although most
families of children with special health
care needs feel they are partners in the
care of their child, approximately one-
third do not, particularly families with
incomes below the poverty level, fam-
ilies without health care insurance, and
Hispanic or black families.47

OUTCOMES OF PATIENT- AND
FAMILY-CENTERED CARE: BRIEF
SUMMARY OF RECENT LITERATURE

Patient- and family-centered care can
improve patient and family outcomes,
improve the patient’s and family’s ex-
perience, increase patient and family
satisfaction, build on child and family
strengths, increase professional satis-
faction, decrease health care costs,
and lead to more effective use of health
care resources, as shown in the fol-
lowing examples from the literature.

Patient and Family Outcomes

High-quality, patient- and family-
centered primary care is associated
with a significant reduction in non-
urgent emergency department visits in
children.48 Family presence during
health care procedures decreases
anxiety for the child and the parents.
Research indicates that when parents
are prepared, they do not prolong the

procedure or make the provider more
anxious.49–53 Children whose mothers
were involved in their posttonsillectomy
care recovered faster and were dis-
charged earlier than were children
whose mothers did not participate in
their care.12

A series of quality-improvement stud-
ies found that children who had un-
dergone surgery cried less, were less
restless, and required less medication
when their parents were present and
assisted in pain assessment and man-
agement.54 Children and parents who
received care from child life special-
ists29 did significantly better than did
control children and parents on meas-
ures of emotional distress, coping
during procedures, and adjustment
during hospitalization, posthospital
adjustment, and recovery, including
recovery from surgery.55

A multisite evaluation of the efficacy of
parent-to-parent support found that
1-to-1 support increased parents’ con-
fidence and problem-solving capacity.
Interviewees noted that this type of
support could not be provided through
any other means.56,57 Family-to-family
support can have beneficial effects
on the mental health status of moth-
ers of children with chronic illness.58

Since 1993, patient- and family-centered
care has been a strategic priority at 1
children’s hospital. Families partici-
pated in design planning for the new
hospital, and they have been involved
in program planning, staff education,
and other key hospital committees
and task forces. In recent years, this
children’s hospital has consistently
received among the highest patient
and family satisfaction scores in a
nationwide survey of comparable pe-
diatric facilities.59 And more recently,
it has demonstrated decreased length
of stay, reduced medical errors, and
improved staff satisfaction.60,61 This
children’s hospital is part of a larger
academic medical center and health

system, recognized nationally for its
commitment to patient- and family-
centered practice. This health system
is among the most cost-efficient or-
ganizations in the University Health
System Consortium database and, for
the past 5 years, has reported a de-
crease in malpractice claims and liti-
gation, whereas many other academic
medical centers, as measured by the
University Health System Consortium,
have reported annual increases in these
expenditures.8,62

A different children’s hospital has also
been integrating patient- and family-
centered care throughout its hospital
and outpatient facilities since the late
1990s. In 2001, in response to the IOM
report, “To Err is Human,”63 and its
outcome data, this hospital imple-
mented an ambitious plan to improve
safety and quality. Critical to its efforts
and its subsequent success in im-
proving safety and quality, improve-
ment teams have consistently involved
families as active members.64 Because
of the hospital’s excellence in quality,
safety, and patient experience, it has
been the recipient of many honors,
including the Leapfrog Group Top
Hospital Award, the American Hospital
Association’s McKesson Quest for Quality
Prize, and the Picker Award for Excel-
lence in the Advancement of Patient-
Centered Care.

In a federally funded medical home proj-
ect using a quality-improvement model,
families served by 13 community-based
pediatric practices are collaborating
with pediatricians and office staff to
enhance the practices’ capacity to
provide care to children with special
health care needs and to be more
responsive to the priorities and needs
of these children and their families.
These practices have permanently in-
tegrated family input into decisions
about their processes of care and
have demonstrated a 34% improvement
on a standardized measure of medical
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home implementation.65 A review of
the emerging literature on medical
homes reported that there are favor-
able outcomes associated with medi-
cal home including better health status,
timeliness of care, family perception
of family centeredness, and family
functioning.66 Clear communication
between physicians, patients, and par-
ents leads to improved satisfaction
with acute inpatient pediatric and
NICU care.67 Patient and family sat-
isfaction are linked to hospital safety
and communication.68

Parents of infants who received more
patient- and family-centered care while
in the NICU and in discharge planning
were more satisfied with the care they
received, demonstrated increased com-
petence and confidence in infant care-
giving, and were more willing to seek
help from health care providers.69–72

Use of a patient- and family-centered
care map to identify opportunities
for and implement patient- and family-
centered practices resulted in significant
improvement in growth parameters
and earlier discharge of very low birth
weight newborn infants.73 This care
map was designed for the NICU to
promote family-centered care through-
out daily interventions with infants
and families to deliver care in a holis-
tic fashion to meet the developmental,
physical, and psychosocial needs of the
infants and their families.

Staff Satisfaction

Staff members at another children’s
hospital who participate in education
programs with families as teachers be-
lieve that these experiences are highly
valuable.74 A different program has
shown that a family faculty program,
combined with home visits, produces
positive changes in medical students’
perceptions of children and adolescents
with cognitive disabilities.75

When patient- and family-centered care is
the cornerstone of culture in a pediatric

emergency department, staff mem-
bers have more positive feelings about
their work than do staff members in
an emergency department that does
not emphasize emotional support. This
may lead to improved job performance,
less staff turnover, and a decrease in
costs.76

Cost-Effectiveness

Coordination of prenatal care in a
manner consistent with patient- and
family-centered principles for pregnant
women at risk of poor birth outcomes
at 1 medical center resulted in more
prenatal visits, decreased rates of to-
bacco and alcohol use during preg-
nancy, higher infant birth weights and
gestational ages, and fewer NICU days.
All of these factors decrease health
care costs and the need for additional
services.77

After redesigning their transitional care
center in a way supportive of families,
creating 24-hour open visiting for
families, and making a commitment to
information sharing, another child-
ren’s hospital experienced a 30% to
50% decrease in the infants’ length of
hospital stay. Other outcomes included
fewer rehospitalizations, decreased use
of the emergency department, greater
parent satisfaction, and a decrease in
maternal anxiety.78

In 1 community program a family sup-
port service for children with HIV in-
fection hired family support workers
whose backgrounds and life experi-
ences were similar to those of families
served by that program. This approach
resulted in decreases in HIV-related
hospital stays, missed clinic appoint-
ments, and foster care placements.79

One county program has a children’s
managed-care plan based on a family-
participation service model. Families
decide for themselves how dollars are
spent for their children with special
mental health needs, as long as the ser-
vices are developed by a collaborative

team created by the family. In the 5
years since the program’s inception, the
proportion of children living in com-
munity homes instead of institutions
has increased from 24% to 91%; the
number of children attending commu-
nity schools has grown from 48% to
95%; and the average cost of care per
child or family per month has de-
creased from ∼$6000 to $4100.80–82

The risk-management literature indi-
cates that patients and families are
significantly less likely to initiate law-
suits, even when mistakes have been
made, if there is open and effective
communication and there are trusting
relationships between the practitioner
and patient and family. Communication
problems that can lead to malpractice,
by contrast, include the failure to un-
derstand patients’ or families’ per-
spectives, poor delivery of information,
devaluation of patient or family views,
and provider unavailability.83–86

The pediatrician who appropriately in-
corporates patient- and family-centered
care concepts in patient encounters
will, by necessity, spend additional time
with the child and the supporting
family. This time has value because it
will eventually improve care and pre-
vent unnecessary costs in the future.
Consequently, payment for the time spent
with a family should be adequate, and
paid to the physician without undue
administrative complexities.

BENEFITS OF PATIENT- AND
FAMILY-CENTERED CARE FOR
PEDIATRICIANS

Given the documented benefits, pedi-
atricians who practice patient- and
family-centered care may experience
the following benefits:

� A stronger alliance with the family
in promoting each child’s health
and development.87

� Improved clinical decision-making
based on better information and
collaborative processes.
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� Improved follow-through when the
plan of care is developed collabo-
ratively with families.

� Greater understanding of the
family’s strengths and caregiving
capacities.

� More efficient and effective use
of professional time, including the
use of patient- and family-centered
rounds.

� More efficient use of health care
resources (eg, more care managed
at home, decrease in unnecessary
hospitalizations and emergency de-
partment visits, more effective use
of preventive care).

� Improved communication among
members of the health care
team.

� A more competitive position in the
health care marketplace.

� An enhanced learning environment
for future pediatricians and other
professionals in training.88

� A practice environment that enhan-
ces professional satisfaction in
both inpatient and outpatient prac-
tice.

� Greater child and family satisfac-
tion with their health care.

� Improved patient safety from col-
laboration with informed and en-
gaged patients and families.

� An opportunity to learn from fam-
ilies how care systems really work
and not just how they are intended
to work.

� A possible decrease in the number
of legal claims, claim severity, and
legal expenses.62,85

RECOMMENDATIONS

1. As leaders of the child’s medical
home, pediatricians should ensure
that true collaborative relation-
ships with patients and families
as defined in the core concepts

of patient- and family-centered care
are incorporated into all aspects of
their professional practice.89 The
patient and family are integral
members of the health care team.
They should participate in the de-
velopment of the health care plan
and have ownership of it.

2. Pediatricians should unequivocally
convey respect for families’ unique
insights into and understanding of
their child’s behavior and needs,
should actively seek out their
observations, and should appro-
priately incorporate family prefer-
ences into the care plan.x

3. In hospitals, conducting attending
physician rounds (ie, patient pre-
sentations and discussions) in the
patients’ rooms with nursing staff
and the family present should be
standard practice.3–6

4. Parents or guardians should be
offered the option to be present
with their child during medical
procedures and offered support
before, during, and after the pro-
cedure.

5. Families should be strongly en-
couraged to be present during
hospitalization of their child, and
pediatricians should advocate for
improved employer recognition of
the importance of family pres-
ence during a child’s illness.

6. Pediatricians should share infor-
mation with and promote the ac-
tive participation of all children,

including children with disabil-
ities, if capable, in the manage-
ment and direction of their own
health care. The adolescent’s and
young adult’s capacity for indepen-
dent decision-making and right to
privacy should be respected.

7. In collaboration with patients,
families, and other health care
professionals, pediatricians should
modify systems of care, processes
of care, and patient flow as needed
to improve the patient’s and fam-
ily’s experience of care.

8. Pediatricians should share medi-
cal information with children and
families in ways that are useful
and affirming. This information
should be complete, honest, and
unbiased.

9. Pediatricians should encourage
and facilitate peer-to-peer sup-
port and networking, particularly
with children and families of sim-
ilar cultural and linguistic back-
grounds or with the same type
of medical condition.

10. Pediatricians should collaborate
with patients and families and
other health care providers to en-
sure a transition to good-quality,
developmentally appropriate, pa-
tient- and family-centered adult
health care services.

11. In developing job descriptions, hiring
staff, and designing performance-
appraisal processes, pediatri-
cians should make explicit the
expectation of collaboration with
patients and families and other
patient- and family-centered be-
haviors.

12. Pediatricians should create a vari-
ety of ways for children and fam-
ilies to serve as advisors for and
leaders of office, clinic, hospital, in-
stitutional, and community orga-
nizations involved with pediatric
health care.7,8

xIt is the responsibility of the physician to make
medical care decisions, but they should be made
after such consultation has been made with the
patient and the family. It is the patient’s and
family’s responsibility to comply with the agreed
upon medical care decisions. If there are major
differences of opinion between physicians and
families in the care of the child that cannot be
resolved with consultation and further medical
opinions, consultation with an ethics committee
would be prudent. In rare and extreme
circumstances, when the health and the life of the
child is in jeopardy, appropriate legal action may
need to be taken.
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13. The design of health care facilities
should promote the philosophy
of patient- and family-centered
care, such as including single-
room care, family sleeping areas,
and availability of kitchen and
laundry areas and other areas
supportive of families. Pediatri-
cians should advocate for chil-
dren and families to participate
in design planning of health care
facilities.90–93

14. Education and training in patient-
and family-centered care should
be provided to all trainees, stu-
dents, and residents as well as
staff members.

15. Patients and families should have
a voice in shaping the research
agenda, and they should be invited
to collaborate in pediatric research
programs. This should include de-
termining how children and fami-
lies participate in research and
deciding how research findings
will be shared with children
and families.9

16. Pediatricians should advocate for
and participate in research on
outcomes and implementation of
patient- and family-centered care
in all venues of care.

17. Incorporating the patient- and
family-centered care concepts
described in this statement into
patient encounters requires addi-
tional face-to-face and coordina-
tion time by pediatricians. This
time has value and is an invest-
ment in improved care, leading to
better outcomes and prevention
of unnecessary costs in the fu-
ture. Payment for time spent with
the family should be appropriate
and paid without undue adminis-
trative complexities.
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CLINICAL REPORT

Pediatric Observation Units

abstract
Pediatric observation units (OUs) are hospital areas used to provide
medical evaluation and/or management for health-related conditions
in children, typically for a well-defined, brief period. Pediatric OUs rep-
resent an emerging alternative site of care for selected groups of chil-
dren who historically may have received their treatment in an ambulatory
setting, emergency department, or hospital-based inpatient unit.
This clinical report provides an overview of pediatric OUs, including
the definitions and operating characteristics of different types of
OUs, quality considerations and coding for observation services,
and the effect of OUs on inpatient hospital utilization. Pediatrics
2012;130:172–179

BACKGROUND INFORMATION

Across the United States, hospitals providing care for children are
facing the challenges of limited inpatient and emergency department
(ED) bed capacity and pressures to decrease health care costs and
improve efficiencies, quality, and patient safety. One approach has been
the establishment of pediatric observation units (OUs). OUs have
become widely used in adult medicine to provide hospital-level patient
care on a short-term basis, providing efficient care of adults with chest
pain, asthma, congestive heart failure, overdose, and many other
diagnoses.1–4 Although the numbers of pediatric OUs and of children
treated in them are not tracked or reported on a national basis,
a growing body of literature and interest in these units accompanying
health care reform support the notion that the number of OUs may
increase in the near future. In this context, it is important that
pediatricians be familiar with the clinical and operating character-
istics of OUs.

DEFINITIONS

Efforts to categorize different OU models are hampered by a lack of
universally accepted terminology and definitions. Nonetheless, OUs
may be described on the basis of location, scope of clinical activity, or
intended function. A recent Institute of Medicine report5 described OUs
as “separate areas that allow for observation of patients to determine
whether admission is necessary”; this is a common perspective. OUs
may also serve as an alternate site for treatment of selected con-
ditions. And in some hospitals, the OU may serve both functions. In
a recent study from a children’s hospital with extensive OU experience,
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the OU was described both as “dedi-
cated areas where patients may be
treated or observed for a defined time
period to determine the need for in-
patient admission” and as a “disposi-
tion option for children who are judged
to be too ill for home management.”6

This range of descriptions demonstrates
that there may be considerable over-
lap between different types and func-
tions of OUs, even within a single
institution.

The following are definitions related to
OUs and observation care from recent
literature, acknowledging that termi-
nology varies widely. As the pediatric
OU management and research liter-
ature evolves, it will be important to
have standardized terminology for ac-
curate comparison and referencing
purposes.

� Traditional inpatient care: Admis-
sion of a patient to a hospital in-
patient setting for management or
diagnosis of a health-related con-
dition, typically for more than 24
hours.

� Observation unit (OU): A hospital area
used to manage and/or diagnose a
health-related condition, typically for
a well-defined, brief period (typically
under 24 or 48 hours). Use of the
word “observation” suggests that
patients will be frequently reas-
sessed to monitor progression of
illness or response to therapy.

� Observation services: Services fur-
nished by a hospital on its prem-
ises, including the use of a bed,
periodic monitoring by nursing and
other staff, and other reasonable and
necessary services to evaluate a pa-
tient’s condition or determine the
need for a possible (inpatient) ad-
mission to the hospital.

� Observation status: Observation
status is a level of care determi-
nation that is often assigned to
patients who present to an ED (or
a private office or clinic) and re-
quire a period of monitoring before
a decision is made concerning ad-
mission or discharge. Observation
status generally results in a deci-
sion to continue observation care
(Current Procedural Terminology
[CPT] codes 99224–99226 for subse-
quent observation care [Table 1]),
admit the patient (ie, change them
to inpatient status with the report-
ing of CPT codes 99221–99223 for
initial hospital care), or discharge
the patient (CPT code 99217 for ob-
servation care discharge). A patient
need not be in a designated OU to
be considered in observation sta-
tus, and likewise, placing a patient
in an OU does not constitute initia-
tion of observation-status care.

� Clinical decision unit: Often used
synonymously with OU, this is a
more descriptive term for an area

designated for assessment of patients
for whom more time is needed to
make a decision whether to admit
for traditional inpatient care.5

� Rapid (or extended) treatment
unit, short-stay unit, 23-hour unit:
These and similar terms are some-
times used synonymously with OU.
Their time-specific nature suggests
a special emphasis on expeditious
patient disposition as a key ele-
ment of their operation, although
observation stays can be longer
than 24 hours.

� Hybrid OU: Hybrid OUs provide both
the short-term diagnostic and man-
agement work performed in the
typical OU and hospital-level care
for scheduled, brief, elective admis-
sions, typically for diagnostic or
therapeutic procedures. The most
common of these pediatric proce-
dures is provision of sedation for
a painful diagnostic procedure such
as lumbar puncture or bone mar-
row aspirate,6 admissions for infu-
sions, pH probe studies, or recovery
from anesthesia.6,7 Hybrid units may
enhance operating efficiencies in
that they use a unit’s resources
for different activities at different
times, leading to smoother bed
and staffing demands.6,8–10 The term
“hybrid unit,” as described here,
is not consistently applied. The au-
thor of a 2001 review defined the
dual mission of a “hybrid or com-
bined unit” differently, calling it
“an OU where both pediatric and
adult patients can be treated or
observed.”11

� Holding unit, overflow unit, delayed
admission unit: Because hospital
overcrowding has led to significant
numbers of admitted patients be-
ing kept in EDs and other areas of
hospitals that have not previously
provided traditional inpatient care,
some hospitals have designated 1
or more specific areas to provide

TABLE 1 Observation-Related CPT Codes

Code Description

99217 Hospital observation discharge
99218 Initial observation care, low complexity/severity
99219 Initial observation care, moderate complexity/severity
99220 Initial observation care, high complexity/severity
99224 Subsequent observation care, low complexity
99225 Subsequent observation care, moderate complexity
99226 Subsequent observation care, high complexity
99234 Hospital observation and discharge, same day, low complexity/

severity
99235 Hospital observation and discharge, same day, moderate

complexity/severity
99236 Hospital observation and discharge, same day, high complexity/

severity
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short-term care of these “overflow”
inpatients. These may or may not
overlap with the mission of an
OU, depending on individual hospi-
tal requirements.12 It is important
to be aware that, just as is the case
with EDs, holding inpatients in OUs
that are designed for rapid pa-
tient turnover will impinge on their
ability to perform their primary
missions.

OPERATING CHARACTERISTICS OF
PEDIATRIC OUs

Clinical Staffing

Optimal management of an OU requires
a team approach, with all involved
being focused on the goal of efficient
yet safe patient management. Although
management of OUs is typically led
by physicians, including emergency
physicians, hospitalists,13,14 or a small-
but growing group of dedicated
“observationalists,” nurse practitioners
and/or physician assistants often play in-
tegral roles as well.15,16 Using a hospital-
based provider staff allows for the
frequent rounding and decision-making
usually associated with observation
status. However, treatment of children
in an OU or coding for such services is
not limited to hospital-based physicians.
The quality of pediatric OU care can be
enhanced with dedicated, experienced
nursing staff with specific pediatric
experience. To enhance efficiency and
decrease OU length of stay and waiting
time, a well-organized system to
schedule and interpret laboratory, im-
aging, and other test results is also
important.

The role of residents and other
trainees in the operation of OUs lo-
cated in academic training centers is
variable, and the literature on this
topic is scant. A survey of interns
during a rotation on a short-stay unit
indicated that their educational expe-
rience was favorable.17 The authors
suggested that the unit’s clustering of

patients with symptoms suggestive of
straightforward diagnoses enhanced
the intern’s educational experience.
Exposing residents to patients in the
OU also provides them with experi-
ence with lower-acuity patients than
they would obtain in caring for those
on hospital wards alone.

Clinical Care Provided in OUs

Studies describing the diagnoses
of children cared for in OUs have
revealed that these units may provide
effective care for a wide range of
common pediatric illnesses and con-
ditions.18 The most frequent pediatric
observation diagnoses include the
following: respiratory conditions, such
as asthma, bronchiolitis, and croup;
gastroenteritis/dehydration and abdomi-
nal pain; and prolonged observation of
patients with head or other injuries,
potential appendicitis, or toxic inges-
tions. OUs can also be used by day
surgery or ambulatory procedure
patients who have a delayed recovery
time from sedation or anesthesia or
whose postoperative/procedure pain is
not well controlled. These conditions
lend themselves to specific guidelines
of care, and for this reason, diagnostic
dilemmas are typically not well suited
for the OU. Admission criteria to the OU
are typically based on age, degree of
illness, diagnosis, and the patient’s then-
current location (ED, clinic, primary
care, etc). Although specific guidelines
governing patient admission to OUs are
universally recognized as critical to
OU operations, it is also important to
maintain flexibility in patient selection.
Reconciling the intensity of expected
OU care with available unit staffing is
also important, because physician and
nursing availability may vary with time
of day or at time of peak volumes.

Location of Observation Care

Although traditional pediatric inpatient
care is predominantly provided on

a hospital floor setting, pediatric ob-
servation services may be provided in
a variety of settings. This may include
a geographic location (or locations)
specifically designated as a pediatric
OU or a mixed adult-pediatric OU. These
units are most commonly found adja-
cent to or contiguous with an ED;
however, others are distinct units in
a hospital setting.6,12,19,20 In either case,
a patient is physically transferred to an
OU, often after an initial period as an
ED patient. Alternatively, observation
services may be provided to patients
who physically remain in an ED or who
are on a hospital floor or other setting,
such as a postanesthesia care unit.
Observation services may be provided
to patients who do not meet the spe-
cific admission criteria of a defined OU,
who are at hospitals that have chosen
not to dedicate space to a discrete
OU,21 or who may simply not fit in an
already-full OU.

OUs, uniquely positioned at the interface
of inpatient and outpatient care, present
certain unique compliance, regulatory,
and risk-management issues. In some
states, OU beds may not count against
a hospital’s quota of licensed, inpatient
beds and/or be subject to certificate of
need determinations. An area of regu-
latory uncertainty relates to obligations
created under the Emergency Medical
Treatment and Labor Act for patients in
observation status. In addition, OU care,
with its unique billing codes and hos-
pital requirements, requires careful at-
tention to clinical protocols as well as
documentation and management of med-
ical records.

MEASURING AND ENSURING
QUALITY OF CARE IN OUs

A well-functioning OU staff may com-
monly admit, manage, and discharge
its entire census of patients in the
course of a day. Safe and efficient
operation of these high-volume, high-
turnover units requires particular
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attention to developing policies and
procedures addressing administration,
staffing, quality assurance, patient
safety, equipment, clinical protocols
for treatment, and quality measures.
Macy et al18 have suggested compo-
nents of a performance metrics “dash-
board” for pediatric OUs. Although
some of the most commonly cited OU-
specific quality measures include
return visit rates, length of stay, and
financial performance, consistent and
comparative measures of opera-
tional and clinical performance have
been hampered by a lack of standard
definitions.18

As an example, return visit rates will
vary depending on the follow-up time
period, the type of return visits being
tracked, and how closely the initial and
subsequent medical conditions are
related. Similarly, OU length of stay
determination will vary depending on
the definition of the starting and ending
points of care. In addition, variability in
accounting methods to report and al-
locate OU revenue and costs creates
challenges in describing the economic
outcomes of OU care.

The rate of admission for traditional
inpatient care after observation ser-
vices is also frequently tracked as
a quality marker. Although sometimes
characterized as “failed observation,”18

progress to traditional hospital ad-
mission should be expected of a sub-
stantial portion of patients receiving
observation services, especially those
being observed to determine whether
hospital admission will be required.
The frequency of inpatient admission
among children initially treated in OUs
varies widely and may be impacted by
medical condition or admission and
discharge criteria for individual units.
Reported admission rates range from
4% for diagnoses such as croup and
seizures to, in some cases, more than
50% for respiratory conditions such
as bronchiolitis.6,16,18,20,22,23 An overall

rate of 15% to 25% conversion from
observation to full inpatient status is
commonly reported.18 Rates higher or
lower than these suggest a need for
reevaluation of admission criteria.

Attempts to identify the clinical fea-
tures that differentiate which specific
patients will go on to require an in-
patient admission from those who will
be discharged have had only marginal
success. The clinical characteristics of
patients more likely to require ad-
mission from an OU vary widely by
diagnosis and care provided. Studies
of children with asthma treated in an
OU did not find meaningful differences
in clinical characteristics of patients
who were successfully discharged
from the OU and those who required
hospital admission, except for a per-
sistent need for oxygen supplemen-
tation.24,25 Hypoxia also predicts
hospital admission for children with
bronchiolitis.23 Among children with
dehydration caused by gastroenteri-
tis and treated in an OU, unplanned
admission was required in 19%, al-
though there were no significant as-
sociations between specific historical,
physical examination, or laboratory
characteristics and the need for ad-
mission.26 Young age (<30 days) has
been shown to be associated with
a risk of inpatient admission, along
with diagnoses of hematochezia, vi-
ral pneumonia, and bronchiolitis.18

Among patients with closed head
injuries treated in an OU in a pediatric
level 1 trauma center, patients with
basilar skull fracture, head laceration,
or the need for intravenous fluids
were more likely to need inpatient
admission after OU management.27

A recent study at a major children’s
hospital revealed use of certain
resources, including intravenous fluids
and medications, cardiorespiratory
monitoring, respiratory therapy, sub-
specialty consultation, and oxygen,
were associated with hospitalization.28

The diagnoses most commonly leading
to hospitalization included asthma,
adenitis, cellulitis, bronchiolitis, and
the presence of esophageal foreign
bodies.28

In addition to return visit and hospital
admission rates, best practices in OUs
generally include tracking other clini-
cal quality metrics. Examples include
the following: adverse events, patient
outcomes, satisfaction (of patients,
parents,29 staff, and referring or pri-
mary care physicians30), and compli-
ance with clinical protocols.18

The clinical characteristics of patients
who are receiving observation serv-
ices support the use of standardized
clinical pathways for common diag-
noses such as croup31 and dehydra-
tion.15 Although the quality effect of
these pathways can be difficult to
measure, standardized care has been
shown to reduce the length of stay for
patients in an OU compared with pa-
tients with equivalent conditions in an
inpatient unit32 by reducing unneces-
sary variations in care. The nature of
OU care also requires clear indications
as to when patients are moved out of
observation status, either to inpatient
hospital admission or discharge,
providing additional opportunities to
standardize care.

In addition to standard care protocols,
safety and family-centered care may
be enhanced through effective com-
munication in the OU. Medical control
responsibilities should be clearly
delineated for all patients to ensure
smooth transitions from the ED,
operating room, or procedure area
to inpatient or off-unit testing areas
to reduce the risks associated with
“handovers” or transfers of care from
1 site to another. After an episode of
OU care, a discharge summary and
follow-up plan provided to the family
and primary provider is important to
support the child’s family and medical
home.33
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EFFECT OF OUs ON INPATIENT
HOSPITAL UTILIZATION

A benefit of OUs is that they may re-
duce the rate of admissions to in-
patient units. Although there are
limited data to support this claim, OUs
may have an especially important ef-
fect on pediatric inpatient admissions,
in part because a significant number
of inpatient admissions among chil-
dren are of relatively short duration.
An analysis of the Nationwide Inpatient
Sample database, an all-payer na-
tionally representative data set of
hospital discharges compiled by the
Agency for Healthcare Research and
Quality, revealed that since 1999,
nearly one-third of children hospital-
ized in the United States have stayed
fewer than 2 nights.34 Furthermore,
the proportion of short-stay patients
(0 or 1 night) increased from 25% to
30% between 1993 and 2003. Many of
these patients are likely eligible for
care in OUs.

Several studies support the notion that
observation services can substitute
for traditional inpatient admission. In
a study of inpatient pediatric admis-
sions for asthma in Rochester, NY,
more than 70% of admissions could
either have been avoided entirely or
patients could have been treated in an
observation setting.35 In another study
of emergency asthma care in a pedi-
atric ED before and after imple-
mentation of an OU, the admission
rate for asthma decreased 23%, al-
though there was a modest increase
in asthma-related return visits to
the ED.36 In a retrospective review of
admissions for croup to a children’s
hospital after introduction of an OU,
the rate of hospitalization among
“nondischargeable” children with
croup decreased from 9.5% to 4.2%,
and median charges and length of
stay were also decreased in the OU
group.37 A study of an ED-based OU
in France revealed that among 509

admissions to an OU, the decision in
the absence of the OU would have been
hospital admission in nearly 80%.15 The
authors concluded that having an OU
reduced patient hospitalizations while
generating few inappropriate short-
stay hospitalizations. A recent study
of a British pediatric OU had similar
findings.12

In published studies comparing ob-
servation care to inpatient care for
selected diagnoses and cases, OU
length of stay has been described as
shorter than the inpatient alterna-
tive.32,37–40 Because the care model in
the OU may involve fewer handovers,
more protocol-driven care, and more
frequent patient assessment when
compared with traditional inpatient
care, reduction in length of stay in
these units may be achieved by re-
ducing the time from when the patient
is clinically ready for discharge un-
til actual departure from the unit.
A chart review of 220 patients admitted
to an Australian teaching hospital re-
vealed that 65% of patients were
medically ready for discharge within
12 hours.41 The authors also found
that the actual length of stay was
closer to 17 hours, and they postu-
lated that unnecessary delays caused
by administrative aspects of hospital
admission and the relatively infre-
quent evaluation of patients in inpa-
tient settings may lengthen the period
of admission. They suggested that
many short-stay patients who are
admitted to hospitals may be eligible
for care in OUs. McConnochie et al42

have shown similar results in a US
study of pediatric patients admitted
for gastroenteritis. Despite a growing
body of evidence supporting the con-
cept that observation services can
substitute for inpatient admissions,
however, there are insufficient data to
assess the overall effect of OUs on
pediatric inpatient use rates across
the United States.18

Another potential effect of OUs is on
the problem of ED overcrowding and
patient flow. Patients in EDs may ex-
perience long delays when ED rooms
are being used by patients needing
ongoing treatment or awaiting an in-
patient bed. A computer simulation
study at the Children’s Hospital in
Vancouver British Columbia43 revealed
that an OU would reduce wait times in
the pediatric ED by creating additional
capacity and improving patient flow.
Although it is plausible that establish-
ing an OU could lead to increased
hospitalization, because some patients
who would previously have been dis-
charged after ED evaluation might in-
stead be admitted to the OU, this was
not found in a recent, large, pro-
spective pediatric study.28

CODING FOR OBSERVATION CARE

Historically, observation care has been
clinically defined as care provided in
less than 48 hours. However, for the
purposes of coding and reporting of
clinical services provided to observa-
tion patients, many payers, including
Medicaid, have defined observation
status by using clinical criteria that do
not depend on time. Rather, observation
status is more typically characterized
as a set of clinically appropriate spe-
cific services that include ongoing
short-term treatment, assessment, and
reassessment before deciding whether
a patient requires further treatment as
a hospital inpatient or discharge from
the outpatient hospital, independent of
the time required for treatment.

Pediatricians who provide observation
services for children need to be aware
that there are specific, nuanced rules
that govern the reporting and payment
for professional services associated
with observation care. The American
Medical Association’s CPT manual,
the standard reference for coding
medical encounters with patients, cat-
egorizes hospital observation services
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under “evaluation and management”
services.44 The observation codes rep-
resent an unusual set of CPT codes. They
represent physician services that lie
between ambulatory and outpatient care
and inpatient admission services. These
codes may be reported by physicians
practicing any specialty, including
emergency physicians, hospitalists, and
office, clinic, or hospital-based general
pediatricians or pediatric medical sub-
specialists. The coding rules governing
the reporting of professional fee codes
for observation services are not the
same as the reporting rules that health
plans or state Medicaid agencies use to
determine observation or inpatient sta-
tus, which in turn determines facility
payments. In general, the attending
physician makes the determination as to
whether the care provided is at the level
of observation or inpatient. However,
hospitals or payers including Medicaid
frequently define observation care by
using clinical characteristics developed
by companies such as InterQual,45 and
these characteristics may vary depend-
ing on payer and geographic area.

The use of observation codes is based
on the level, rather than the location, of
care provided and, like all evaluation
and management coding, requires
careful documentation of the history,
examination, and medical decision-
making. Observation services may be
reported by physicians for patients
treated in an ED, OU, or an inpatient or
other hospital unit. These codes are
divided into those used when the child
is both placed on observation status
and discharged on the same date of
service versus those used when the
child is placed on observation status 1
day and sent home on another. When
the child’s observation services are
begun and completed on the same
date of service, the code set 99234–
99236 is used. One or more physicians
practicing the same specialty may not
bill the same patient for the same

complaint or illness on the same day.
Thus, for example, an emergency
physician or 2 emergency physicians
may not submit professional bills for
both emergency care and observation
care on the same day. If the child is
seen for the same complaint or ill-
ness in a number of different sites of
service by a single physician (eg, of-
fice, ED, observation, and inpatient
admission), only 1 code representing
the final disposition of the patient
is reported for that date. However,
practitioners of different specialties,
such as an emergency physician who
first evaluates a patient and another
physician practicing pediatrics in an
OU, may submit separate professional
bills on the first calendar day of ad-
mission, even if they are evaluating
the same complaint or illness. When
the child is placed on observation
care on 1 date and discharged from
the hospital on another calendar day,
the 99218–99220 code set is used for
the initial date of service, the code set
99226–99226 is used for subsequent
days, and 99217 is used on the dis-
charge day.46 Children meeting clinical
criteria may be transferred to in-
patient status with the use of initial
and subsequent inpatient care codes
as determined by history, physical
examination, and medical decision-
making. An order reflecting the sta-
tus change should be written. Code
99217 should not be used when a pa-
tient is transferred from observation
to inpatient status.

CONCLUSIONS

With continued financial pressures to
reduce costs of care as well as greater
emphasis on efficiency and patient-
centered care, it is likely that many
hospitals providing care for children
will offer observation services to
children and that pediatricians will
be increasingly likely to work in an
OU or refer patients for OU care. Many

children previously cared for in a tra-
ditional inpatient hospital setting may
be safely and efficiently cared for in an
OU. However, the operation of pediatric
OUs presents distinct challenges, in-
cluding a lack of uniform definitions
for the types of OU care, the selection
of patients for OU services, and the
unique requirements to deliver care
that may end with either admission or
discharge. Pediatricians, managers,
and other care providers should be
aware of the unique coding and
reporting requirements for observation
services and ensure that the docu-
mentation provided supports the se-
lection of specific observation care
codes. Quality of care in OUs may be
enhanced with defined criteria for ad-
mission and discharge, use of stan-
dardized clinical protocols, and clearly
defined policies and procedures de-
fining responsibility for the patient’s care
while in observation status. A growing
research base, largely descriptive to
date, suggests that OUs enhance the
care of children; further research is
necessary to better describe the con-
tributions of OUs to overall pediatric
health.
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POLICY STATEMENT

Pediatric Sudden Cardiac Arrest

abstract
Pediatric sudden cardiac arrest (SCA), which can cause sudden cardiac
death if not treated within minutes, has a profound effect on everyone:
children, parents, family members, communities, and health care pro-
viders. Preventing the tragedy of pediatric SCA, defined as the abrupt
and unexpected loss of heart function, remains a concern to all. The
goal of this statement is to increase the knowledge of pediatricians
(including primary care providers and specialists) of the incidence of
pediatric SCA, the spectrum of causes of pediatric SCA, disease-specific
presentations, the role of patient and family screening, the rapidly
evolving role of genetic testing, and finally, important aspects of
secondary SCA prevention. This statement is not intended to address
sudden infant death syndrome or sudden unexplained death syndrome,
nor will specific treatment of individual cardiac conditions be dis-
cussed. This statement has been endorsed by the American College of
Cardiology, the American Heart Association, and the Heart Rhythm
Society. Pediatrics 2012;129:e1094–e1102

INCIDENCE OF PEDIATRIC SUDDEN CARDIAC ARREST

In the United States, there is no centralized or mandatory registry for
pediatric sudden cardiac arrest (SCA). Available data generally are
collected through media reports, from lay SCA advocacy groups, or
from peer-reviewed publications, often from major referral medical
centers. Episodes of resuscitated cardiac arrest (aborted cardiac
death) are even more difficult to document retrospectively. The Centers
for Disease Control and Prevention has estimated that every year in the
United States, approximately 2000 patients younger than 25 years will
die of SCA.1 Other older reports estimate the frequency of SCA in
children and adolescents to be between 0.8 and 6.2 per 100 000 per
year.2–6 Two studies suggest that the frequency of SCA in adolescents
and young adults actually may be increasing.7,8 Although SCA occurs
even at young ages and at rest, the likelihood of child and young adult
SCA for those with underlying cardiovascular disease is increased by
athletic participation.9 Nonetheless, 2 studies from Maron et al10,11

estimate fewer than 100 cases of SCA in young US competitive ath-
letes each year. An Italian study reported a baseline incidence of SCA
in young competitive athletes at 1:25 000 before implementing a na-
tional screening program.12 Corrado et al identified a 2.5 times rel-
ative risk for SCA attributable to sports activity in adolescent and
young adult athletes versus an age-matched nonathletic population,13

related to underlying cardiac disorders.

SECTION ON CARDIOLOGY AND CARDIAC SURGERY
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syncope, cardiovascular disease, long QT, cardiomyopathy,
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Reporting and referral biases affect
our knowledge of SCA incidence. The
difficulty in determining cause of death
in patients with primary cardiac
electrical disorders (so-called “autopsy
negative”) must be acknowledged. Many
of these now recognized electrical dis-
orders have been described only re-
cently, confounding older literature
that details the cause of pediatric SCA
identified at autopsy.

CARDIAC DISORDERS
PREDISPOSING YOUTH TO SCA

Underlying cardiac disorders associ-
ated with pediatric and young adult
SCA are listed in Table 1. In general,
causes can be considered (1) struc-
tural or functional (expected to be
identified with echocardiography or at
autopsy); (2) primary electrical (most
commonly associated with structur-
ally and functionally normal hearts);
or (3) other, including use of illicit
drugs and stimulants (eg, cocaine,

ephedra) or prescription medications
(eg, erythromycin, ketoconazole, car-
bamazepine). The reader is directed
to reference texts and previous pub-
lications for more detail about each of
these individual conditions.14,15

GENETICS OF PEDIATRIC SCA

The identification of disease-causing
genetic mutations is progressing
rapidly in all areas of medicine. Eval-
uation of large cohorts of ostensibly
healthy individuals has begun to cat-
alog the common polymorphisms and
the background rate of rare genetic
variants of uncertain significance
within the general population. For
cardiac disease, the science of geno-
typic evaluation has not yet advanced
to the point at which genotype alone
(isolated from clinical phenotypic de-
scription) can routinely and accurately
risk stratify for clinical outcome. Many
cardiac disorders, including hyper-
trophic cardiomyopathy (HCM) and
the cardiac ion channelopathies, are
known to be genetic.16,17 Several
studies have documented the efficacy
of genetic testing of first-degree rela-
tives of persons who have died of
SCA. A 2003 study18 reported cardiac
symptoms in 27% of surviving rela-
tives, with a 22% incidence of un-
expected premature sudden death in
addition to the proband in any relative
and a 6% incidence of sudden death in
a first-degree relative. After evaluating
49 cases of young autopsy-negative
SCA, Tester and Ackerman19 reported
17 cases with genetic/molecular evi-
dence for long QT syndrome (LQTS) or
catecholaminergic polymorphic ven-
tricular tachycardia (CPVT) disease–
causing mutations; 9 (53%) of these
cases had a family history of SCA or
syncope documented by the medical
examiner. A personal history of syn-
cope, seizure, or previous cardiac ar-
rest was detailed for 7 individuals
whose deaths were attributable to

SCA. In a 2005 report, genetic testing
established a likely cause of death in
17 of 43 autopsy-negative persons
(40%). Genetic testing of family mem-
bers revealed an additional 151 pre-
symptomatic and undiagnosed disease
carriers (average of 8.9 per family).20

Recognizing the genetic nature of
many of the disorders listed in Table 1,
the role of a detailed, comprehensive
family history (and considering con-
sultation with an expert in cardiac
genetics) is readily apparent. The
primary goal is prospective identifi-
cation of any family member, even if
asymptomatic, who is genotypically or
phenotypically affected by a disease
entity predisposing a person to SCA. A
2008 publication discusses the role of
family history for evaluating cardiomy-
opathy and ion channelopathies predis-
posing people to SCA.21 A 3-generation
pedigree as a family history tool is
highly effective for clinical evaluation;
a family history template suggested by
the US Surgeon General’s Family His-
tory Initiative is available free at www.
hhs.gov/familyhistory.

WARNING SIGNS AND SYMPTOMS

Although SCA may be the sentinel
event, symptoms in patients with
structural-functional or primary elec-
trical disorders may, in fact, be rela-
tively common before SCA. Often, these
warning signs or symptoms may be
misinterpreted or disregarded by both
family members and medical person-
nel. These points were emphasized in
a 1996 publication22 that summarized
9 previous studies. Preceding symp-
toms of dizziness, chest pain, syncope,
palpitations, or dyspnea and a family
history of premature, unexpected
sudden death were noted in 25% to
61% of the study population. Deaths
were exertion-related in 8% to 33% of
cases. A study of 162 young persons
(15–34 years of age)23 undergoing
autopsy evaluation after SCA found 92

TABLE 1 Cardiac Disorders Predisposing to
Pediatric and Young Adult SCA

Structural/functional
1. Hypertrophic cardiomyopathya

2. Coronary artery anomalies
3. Aortic rupture/Marfan syndromea

4. Dilated cardiomyopathy or restrictive
cardiomyopathya

5. Myocarditis
6. Left ventricular outflow tract obstruction
7. Mitral valve prolapse
8. Coronary artery atherosclerotic disease
9. Arrhythmogenic right ventricular
cardiomyopathya

10. Postoperative congenital heart disease
Electrical
11. LQTSa

12. Wolff-Parkinson-White syndrome
13. Brugada syndromea

14. Catecholaminergic polymorphic ventricular
tachycardiaa

15. Short QT syndromea

16. Complete heart block
Other
17. Drugs and stimulants; some prescription

medications
18. Primary pulmonary hypertensiona

19. Commotio cordis
a Familial/genetic.
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cases with a history of syncope/
presyncope, chest pain, palpitations,
or dyspnea; 26 of these subjects had
a family history of SCA. In a study of
natural death in people 5 to 35 years
of age,24 the most common cause of
sudden death was presumed ar-
rhythmia in those with no or minimal
heart disease (29%). Eleven percent
of cases were exercise-associated. A
history of SCA was reported in 4.5% of
first-degree relatives of the descend-
ents. Importantly, symptoms may be
nonspecific and confusing in athletes,
who may overexert until physical
exhaustion.

In most cases, the immediate cause of
SCA is a lethal ventricular tachyar-
rhythmia (ventricular fibrillation [VF]
or pulseless ventricular tachycardia)
causing cardiac collapse. Some of
these arrhythmias (eg, torsades de
pointes, the characteristic tachyarrhyth-
mia associated with LQTS) may be short
lived and self-terminating, causing epi-
sodes of syncope/presyncope or epi-
sodes of seizure-like activity.19,22–25 These
neurologic signs and symptoms may
direct referral to a neurologist, inad-
vertently misdirecting the patient away
from cardiac evaluation and, thus, delay-
ing correct diagnosis and treatment.
These tachyarrhythmia-associated SCA
events must be distinguished from the
well-recognized but poorly understood
entity called sudden unexpected death
in epilepsy.26,27 In the latter, this primary
neurologic event may cause a cardiac
death, mediated through abnormalities
of cardiovascular autonomic function.28

Chest pain is almost never present in
patients with primary electrical dis-
orders but is more likely in patients
with cardiomyopathies,29,30 congeni-
tal coronary artery abnormalities,31

or aortic disease (eg, dissection or
rupture associated with Marfan syn-
drome32). Other nontypical cardiac pre-
sentations also may misdirect patients to
other consulting medical subspecialties.

Symptoms suggestive of exercise-
induced bronchospasm may be present
in patients with HCM and dilated or re-
strictive cardiomyopathy. Cardiomyopathy-
associated wheezing is attributable to
decreased left ventricular compliance,
mitral insufficiency, or pulmonary ve-
nous hypertension with pulmonary
edema. Failure of empirical exercise-
induced bronchospasm medication or
normal pulmonary function testing
should prompt cardiovascular evalu-
ation. Drowning or near-drowning
has been associated with LQTS and
CPVT.33,34 Approximately 5% to 10% of
sudden infant death syndrome (SIDS)
cases may stem from channelopathic
mutations in genes associated with
LQTS, Brugada syndrome, and CPVT.35–38

Congenital deafness has been noted in
some types of LQTS.39 Patients with
congenital deafness should be eval-
uated for LQTS if the deafness is not
otherwise associated with another
recognized syndrome or anomaly.
Febrile seizures may be a presenting
sign of children affected with Brugada
syndrome.40

SCREENING TECHNIQUES

The role of any screening effort is to
identify individuals at risk; unaffected
or low-risk individuals should be
cleared, and conversely, those affected
should be appropriately restricted
counseled, and treated. Not all SCAs
can be foreseen, even in the best of
circumstances. No screening protocol
has yet proven to be effective in this
role or validated as highly effective.

Sports Preparticipation Evaluation
and Cardiovascular Risk
Assessment

As noted by aforementioned studies, it is
estimated that as many as half of pe-
diatric SCA cases exhibited a personal/
familial sudden death warning sign or
symptom (such as previous exercise-
triggered faint or family history of

premature unexplained sudden death).
Thus, there is an opportunity to identify
individuals at risk for pediatric SCA
without technology-based screening
programs, such as the 12-lead elec-
trocardiography (ECG) and echo-
cardiography; however, despite the
aforementioned data supporting the
fact that preceding warning signs and
symptoms may be present in many
patients and families at risk for SCA,
most published studies have not sub-
stantiated the efficacy of current athletic
preparticipation evaluation (PPE) pro-
cesses. Only 3% of 158 athletes with SCA
were suspected of having cardiovascu-
lar disease using a PPE screen, leading
the authors of a 1996 study to con-
clude that “pre-participation screening
appeared to be of limited value for
identification of underlying cardiovas-
cular abnormalities.”41 The 1996 study
was retrospective, and the details of
the PPE questionnaire used and the
adequacy of PPE were not reported.
This report also predated description
of some of the disease entities now
known to cause pediatric SCA. More
recently, an investigation from the
United Kingdom concluded that family
history and personal symptom ques-
tionnaire alone were inadequate for
identification of at-risk patients and
families.42 The 2008 UK study used a
comprehensive PPE format and trained
examiners, with little reported benefit,
which reveals the potential failure of
a single PPE at 1 point in time.

In contrast to a single PPE initiated only
before athletic participation, a more
thorough cardiovascular risk-assessment
process, applied throughout child-
hood and adolescence (the continuum
of well-child care), can be provided for
any patient, of any age, by any care
provider (Table 2). Patient and family
histories can and do change over time,
necessitating an update of information
for the care provider. Families should
be encouraged to provide complete and

e1096 FROM THE AMERICAN ACADEMY OF PEDIATRICS



692 SeCtion 4/2012 PoliCieS

accurate responses concerning history.
PPE screening of athletes exclusively
omits >25 million US schoolchildren
who do not participate in sports. Post-
poning cardiovascular risk assessment
until a more formal high school or
collegiate athletic PPE screen also will
delay detection of patients and families
at risk for SCA before high school. For
any PPE or cardiovascular risk assess-
ment to succeed, medical providers
must be aware of sudden death warn-
ing signs and symptoms and respond
appropriately with comprehensive
cardiovascular evaluation, referral,
treatment, and activity restrictions as
appropriate. The use of competent and
qualified examiners is still a necessity,
but recent data reveal that 35% of
states allow nonphysicians with little
cardiovascular training to perform the
screening evaluations.43

The American Heart Association
(AHA) has documented a 12-element

recommendation for preparticipation
screening of competitive athletes.44

Another PPE, sponsored and endorsed
by the American Academy of Pediatrics
(AAP) and 5 other agencies, is now
widely used throughout the United
States for childhood and adolescent
athletic PPE.45 This document acknowl-
edges the wide variation in physician
competencies and documentation for
PPE examinations. Many states have
endorsed the use of this PPE to eliminate
unnecessary variability and to more ef-
fectively screen for cardiovascular risk.
The updated fourth edition of this PPE
form became available in April 2010.

None of the aforementioned PPEs or
cardiovascular risk-assessment tools
have been validated but serve as stan-
dard templates for more compre-
hensive screening. Likewise, no true
sensitivity or specificity data exist for
prediction of risk of SCA by PPE. Among
the many warning signs and symptoms,

the following 4 appear to represent
more ominous positive responses
(based on expert opinion):

1. Have you ever fainted, passed out,
or had a seizure suddenly and
without warning, especially during
exercise or in response to auditory
triggers such as doorbells, alarm
clocks, and ringing telephones?

2. Have you ever had exercise-induced
chest pain or shortness of breath?

3. Are you related to anyone with sud-
den, unexplained, and unexpected
death before the age of 50?

4. Are you related to anyone who has
been diagnosed with a sudden
death–predisposing heart condition
such as HCM, LQTS, Brugada syn-
drome, and so forth? (See Table 1.)

Once a cardiovascular disorder listed on
Table 1 is suspected or diagnosed, re-
ferral to and management by pediatric/
adult cardiologists or heart rhythm
specialists experienced with the partic-
ular sudden death–predisposing heart
condition is crucial.

Another important time, resource, and
cost-benefit issue centers around
obtaining the detailed and accurate
cardiovascular risk assessment or PPE
forms in the primary care office set-
ting. This time-consuming process is
currently poorly reimbursed and diffi-
cult to prioritize and validate in a busy
practice.

ECG Screening

Although some data suggest that SCA
screening may be enhanced with the
addition of ECG, broad-scale ECG screen-
ing has not been tested or implemented
in the United States. Mandatory screen-
ing of Japanese schoolchildren since
197346,47 has demonstrated a greater
sensitivity of ECG versus history and
physical examination. Competitive Ital-
ian athletes undergo required PPE and
ECG, with ECG reportedly demonstrat-
ing 77% greater power to detect HCM

TABLE 2 Pediatric Sudden Cardiac Death Risk Assessment Form

Patient history questions: Tell me about any of these in your child… Yes No
Has your child fainted or passed out during or after exercise, emotion, or startle?
Has your child ever had extreme shortness of breath and/or discomfort, pain, or

pressure in his or her chest during exercise?
Has your child had extreme fatigue associated with exercise (different from other children)?
Has a doctor ever ordered a test for your child’s heart?
Has your child ever been diagnosed with an unexplained seizure disorder? Or

exercise-induced asthma not well controlled with medication?
Family history questions: Tell me about any of these in your family…
Are there any family members who had a sudden, unexpected, unexplained death before
age 50 (including SIDS, car crash, drowning, others) or near-drowning?
Are there any family members who died suddenly of “heart problems” before age 50?
Are there any family members who have had unexplained fainting or seizures?
Are there any relatives with certain conditions, such as:
Enlarged heart: HCM
Dilated cardiomyopathy
Heart rhythm problems: LQTS
Short QT syndrome
Brugada syndrome
Catecholaminergic ventricular tachycardia
Arrhythmogenic right ventricular cardiomyopathy
Marfan syndrome (aortic rupture)
Heart attack, age 50 or younger
Pacemaker or implanted defibrillator
Deaf at birth (congenital deafness)

Please explain more about any “yes” answers here:
Parent signature:
Physician signature:
Date:

Ask these questions (or have parents complete for your review) at periodic times during well-child visits (neonatal,
preschool, before or during middle school, and before or during high school).
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than history and physical examination
alone.2 Italy also has reported a new-
born ECG screening program to iden-
tify infants at risk for SIDS secondary
to abnormal cardiac repolarization.48

For Olympic athletes, the International
Olympic Medical Committee issued a
screening protocol including ECG in
2004.49 A 2005 European Society of Car-
diology consensus statement on cardio-
vascular preparticipation screening of
young competitive athletes recommends
12-lead ECG in addition to focused his-
tory and physical examination.50 Some
US studies have suggested that ECG
screening may be cost-effective on the
basis of estimated cost per year of lives
saved.51,52

The 2007 AHA scientific statement/
screening guidelines44 (coauthored by
S.B. and M.J.A.) did not recommend
standard ECG assessment, however,
citing false-positive and false-negative
results, cost-effectiveness, feasibility,
and medicolegal concerns. Wide-scale
ECG screening would require a major
infrastructure enhancement not cur-
rently available in the United States.
Recent reassessment of ECG “normal”
values has helped to decrease false-
positive findings.53 Competitive athletes
are known to have unusual but occa-
sionally benign ECG findings, consistent
with “athlete’s heart,” that must be
differentiated from ECG findings at-
tributable to pathologic conditions.54

The role of routine ECG screening in
the United States to prevent SCA is not
settled and will require more data and
debate. Readers are referred to re-
cently published debates of the subject
for further details.55,56

Molecular Autopsy

The genetic nature of many cardiac ion
channelopathies predisposing youth to
pediatric SCA is being defined rapidly.17

When children die suddenly, there may
be no previous evaluation or diagnosis.
Conventional autopsies often fail to

identify a condition responsible for
sudden death. These autopsy-negative
cardiac conditions have previously de-
fied complete definition. As already de-
scribed, complete evaluation of a child
who died of SCA through detailed clin-
ical and targeted genetic testing of im-
mediate family members may identify
specifically the cause of SCA and direct
appropriate care and genetic counsel-
ing to surviving family members. The
cardiac channel postmortem genetic
analysis (also known as “molecular
autopsy”)57 remains a research test
but soon may evolve into a standard
clinical practice. Unfortunately, cur-
rent standards of care for autopsy do
not yet ensure that a postmortem
sample suitable for DNA analysis is
retained. Further, despite the evi-
dence that approximately 25% to 35%
of autopsy-negative sudden unexplained
death is channelopathic, health insur-
ance companies currently do not accept
responsibility for molecular autopsy of
the deceased in the United States. The
cost would befall the medical examiner
and, ultimately, the community; however,
far more expensive testing of all first-
degree surviving family members cur-
rently is used clinically and reimbursed.
An important next step will be the devel-
opment of guidelines at a public health
level for postmortem genetic testing.

PRIMARY PREVENTION OF SCA

Primary prevention of SCA depends on
patient diagnosis, specific etiology, and
etiology-specific treatment. Treatment
options include but are not limited to
medical therapy, device therapy (eg,
pacemakers, internal cardioverter defi-
brillators), activity-restriction guide-
lines, avoidance of certain classes
of medications, and family emergency
preparedness. The details of primary
prevention, given that they are etiology
specific and prescribed by a consulting
cardiologist, are beyond the scope of
this policy statement.

SECONDARY PREVENTION OF SCA

When SCA primary prevention strate-
gies (ie, patient identification, treatment,
activity restriction, and counseling) have
failed, SCA still may occur, and second-
ary prevention (resuscitative) efforts are
required. The AHA has proposed a
“chain-of-survival”58 beginning with early
symptom recognition and 911 emer-
gency medical services (EMS) contact,
followed by effective bystander cardio-
pulmonary resuscitation (CPR), early de-
fibrillation, and finally, advanced hospital
care. The published outcomes for out-
of-hospital pediatric cardiac arrest are
dismal; survival to hospital discharge
occurs in approximately <10% of chil-
dren, and many have severe neurologic
sequelae.59–63 Poor outcomes may be
related to prolonged periods of no
cardiac output, in part because many
out-of-hospital arrests are unwitnessed,
and only approximately 30% of children
received bystander CPR61 (note also
that bystander CPR more than doubles
patient survival rates64).

Bystanders report that they do not
perform CPR because of panic or fear of
failure65 and unwillingness to perform
mouth-to-mouth rescue breathing. Re-
cent studies suggest that “compres-
sion-only” CPR may be more effective
than standard CPR with ventilation,66,67

by using faster (approximately 100 per
minute) and deeper compressions, in
adults for witnessed nonasphyxial ar-
rest (arrest not secondary to, for ex-
ample, drowning, hanging, or carbon
monoxide poisoning). To date, there are
no pediatric studies with respect to
compression-only CPR. Because pediat-
ric patients are more likely to experi-
ence respiratory arrests, compression
only may not be suitable. Two studies
report VF as the initial rhythm in 19% to
24% of out-of-hospital pediatric cardiac
arrests, excluding deaths attributable to
SIDS.68,69 VF and ventricular tachycardia
generally have been considered more
favorable initial SCA rhythms than
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either asystole or pulseless electrical
activity, with a higher rate of survival to
hospital discharge, when prompt de-
fibrillation (termination of VF) and re-
turn of an organized perfusing rhythm is
achieved. As part of the chain of sur-
vival, public access defibrillation using
automated external defibrillators (AEDs)
has a prominent role.70 Data from wit-
nessed VF arrest in adults show that
appropriate use of AEDs can lead to
long-term survival rates >70%.71,72 AEDs
have now been recommended for chil-
dren younger than 8 years,73,74 with still
insufficient scientific evidence to war-
rant official recommendation for or
against AED use in children aged 1 year
or younger. A 2007 AAP policy statement
addressed current pathophysiology of
VF and recommendations for AED use in
children; readers are referred to this
publication for further detail.75

SCHOOL AED PROGRAMS

The average school-aged child spends
28% of the day and 14% of his or her total
annual hours in school.76 In addition,
adults (parents, grandparents, teachers,
staff, and visitors) crowd our schools. As
an area of higher traffic, schools have
become sites for implementation of AED
programs. In 1 report, 67% of schools
activate EMS for an emergency involving
a student, and 37% activate EMS for an
emergency involving an adult.76 A 2007
report detailed a 16-year history of SCA
in Seattle city and King county schools,
providing a framework for reasonable
and rational school-based emergency
programs.77

A growing number of states have man-
dated school AED programs. The cost-
effectiveness of school AED programs
has been reported by Berger et al.78

Key components for a comprehensive
school-preparedness program include
education and all-staff awareness,
knowledge and application of effective
bystander CPR techniques, implementa-
tion of a lay-rescuer AED program, and

written emergency action plans,79 with
all steps reinforced with effective com-
munication throughout the school cam-
pus and periodic practice drills. Current
principles guiding this recommenda-
tion for schools, primary clinicians, and
school physicians have been detailed in
the AAP policy statement “Medical Emer-
gencies Occurring at School.”80 At this
time, there are no published data to
support the efficacy of home AEDs.81

RECOMMENDATIONS FOR
PEDIATRIC CARE PROVIDERS

Evidence-based recommendations fre-
quently are designated as class I, II, or III,
indicating the supporting level of evi-
dence. For pediatric SCA, the level of
evidence does not permit a meaningful
use of this terminology. This statement has
been endorsed by the American College
of Cardiology, the American Heart As-
sociation, and the Heart Rhythm Society.

All steps in the primary and secondary
SCA-prevention strategies should be op-
timized if pediatric SCA is to be prevented.

RECOMMENDATIONS

Important steps for consideration
include:

1. Recognize the warning signs and
symptoms of SCA, including those
that may “misdirect” initial evalu-
ation to noncardiac specialties
and, thus, delay correct diagnosis.

2. Understand the role of compre-
hensive and accurate family his-
tory and pedigree for preventing
SCA stemming from inherited car-
diac genetic disorders.

3. Use standardized PPE forms and
processes to minimize unneces-
sary variation.

4. Ensure that identified patients and/
or families with known or sus-
pected cardiac disorders are refer-
red to a pediatric cardiac center for
further comprehensive evaluation
and management. Appropriate

secondary testing may include ECG,
echocardiography, exercise testing,
or genetic testing, as indicated.

5. Advocate for autopsy evaluation by
a medical examiner familiar with
rarely encountered heritable car-
diac diseases causing SCA when
pediatric SCA occurs. Procurement
of and retention of DNA-bearing tis-
sue for subsequent molecular au-
topsy should be encouraged for
autopsy-negative cases.

6. Support education programs for
effective bystander CPR and ap-
propriate AED use.

7. Support development of effective
school emergency response pro-
grams.

8. Consider participation in school
emergency response programs
as a medical director.

9. Support efforts to mandate a cen-
tral registry for pediatric SCA as
a reportable event.

10. Support recommendation for ev-
idence-based evaluation of national
screening processes and programs.
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CLINICAL REPORT

The Pediatrician’s Role in Supporting Adoptive Families

abstract
Each year, more children join families through adoption. Pediatricians
have an important role in assisting adoptive families in the various
challenges they may face with respect to adoption. The acceptance
of the differences between families formed through birth and those
formed through adoption is essential in promoting positive emotional
growth within the family. It is important for pediatricians to be aware
of the adoptive parents’ need to be supported in their communication
with their adopted children. Pediatrics 2012;130:e1040–e1049

CHANGING PICTURE OF ADOPTION

According to the 2007 National Survey of Adopted Children, approxi-
mately 2% of the child population in the United States was adopted,
accounting for 1.8 million children.1,2 Approximately 38% of these
children were adopted from foster care, another 38% joined families
through private domestic adoption, and 25% were adopted in-
ternationally. Furthermore, approximately 24% of adopted children
were adopted by relatives, including 17% from foster care, and 37% of
children were adopted privately in the United States.1,2 Overall, 49% of
adopted children were male; 39% of children adopted internationally
and 57% adopted through the foster care system were male. Adopted
children tended to be older than the general population, with only
14% younger than 5 years, compared with 27% in the general pop-
ulation. Adopted children were less likely to be white or Hispanic, but
this varied by the type of adoption. Children adopted through the
foster care system tended to have the highest percentage of black
children, at 35%, whereas children adopted internationally had the
least number of black children, at 3%. Children adopted privately in
the United States were more likely to be white, at 50%, whereas
children adopted internationally were least likely to be white, at 19%.
The majority of children adopted internationally were of Asian descent
(59%), with 33% originating from China. Adopted children were less
likely to live in households with incomes below the poverty level than
the general population (12% vs 18%, respectively). Conversely, 46% of
adopted children live in households with incomes no higher than 2
times the poverty level. Similar to the general population, 69% of
adopted children lived with 2 married parents. Eighty-five percent of
adopted children were reported by parents to be in excellent or very
good health, and 78% reportedly had adequate health insurance.1

Knowing the current picture of adopted children, pediatricians can
play a significant role in the adoption process by providing counseling
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to parents during the preadoption
phase and subsequently providing
support for the adoptive family.3 Ad-
ditionally, by understanding the unique
medical, developmental, mental health,
and behavioral needs of the adopted
child, pediatricians can provide opti-
mal health care for these patients.

Adoption can be domestic or inter-
national. Domestic adoption involves
adopting a child from within the United
States. International adoption involves
adopting a child who was born outside
the country, with the intention of
bringing the child to live in the United
States. Regardless of the type of
adoption, the biological family may
have continued contact of varying
degrees with the child for whom
an adoption plan has been chosen,
ranging from complete confidentiality
to unlimited direct contact.1,4,5 In fact,
more than one-third of children in
nonrelative adoptions have had some
contact with their birth parents. Pri-
vate domestic adoptions account for
the majority of contact, with 68% of
adoptive families reporting communi-
cation with birth parents, whereas
39% of families of children adopted
from foster care and 6% of families of
children adopted internationally ac-
knowledge some degree of contact
with birth parents.

Adoptive families are changing.6–15 It is
estimated that every year, approxi-
mately 120 000 children, representing
2% of the US population, are adopted.1,7,8

The source of adoptees has under-
gone a transition. The number of
adoptions from domestic sources, in-
cluding foster care, has been in-
creasing, and international adoptions
have declined.1,7 Blended families,
families with gay or lesbian parents,
and families with older parents are
providing more homes to children
through adoption, although exact num-
bers are difficult to obtain.6 Single-parent
adoptions have become increasingly

more common.9–11 Research from the
1970s found that an estimated 0.5% to
4% of people completing adoptions were
single, compared with 8% to 34% of
adopters in the 1980s. This percentage
remained relatively stable in the 2000s.9

Additionally, more children are being
placed long-term with relatives, who may
or may not formalize the relationship
through adoption.4,12–15 Twenty-three
percent of children adopted from the
foster care system were adopted by
relatives, and an additional 22%
were adopted by nonrelatives who
knew the child before the adoptive
process. In other domestic adoptions
through the private sector, 41% were
adopted by relatives, and an addi-
tional 7% were adopted by previously
known nonrelatives.1 Children may
have had multiple sets of foster
parents before their adoption, some
of whom may maintain contact with
the child after the adoption.1,2 Others
may be adopted by the only foster
parent they have encountered. There
were fewer newborn infants and
more older children being placed for
adoption. Sibling groups were often
placed together. A child may be
adopted into a family of the same
ethnicity and/or race or into a family
with members of different groups.1,4,6,14

Four of 10 adopted children were in
transracial adoptions.1 Kinship care
showed an increase.1,12

The number of adoptions of children
with special needs has increased
markedly in the past 2 decades.11,16

Many adopted children have complex
medical, developmental, behavioral,
educational, and psychological chal-
lenges.1,2,7,16,17 In fact, 39% of adopted
children were classified as having
special health care needs, compared
with 19% in the general population.1

Furthermore, more than half of chil-
dren adopted from foster care (54%)
were considered to have special
health care needs.1,7,17 Adopted

children were more likely than non-
adopted children to have asthma and
to have moderate or severe health
problems. Also, adoptive parents
were more likely than nonadoptive
parents to be told that their child
had a learning disability, develop-
mental delay, and/or physical impair-
ment. Mental health issues, such as
attention-deficit/hyperactivity disorder,
autism, mental retardation, and emo-
tional problems were more commonly
reported in adopted children with
special health care needs. These
conditions may be the result of bi-
ological and/or environmental stres-
sors experienced while the child was
living with the biological family or
may have been initiated or exacer-
bated while the child was in tempo-
rary care.14 Despite the reported
issues, most adoptive parents rated
their children’s health as “excellent”
or “very good.”1

Modern technology has contributed to
the changing face of adoption. The
Internet has led to wider dissemina-
tion of information about children
waiting for permanent families and
has established a new system of
support among adoptive families. In-
formation about adoption on the In-
ternet may not always be reliable,
however, and the broad and instant
reach of the World Wide Web also
allows great potential for unethical
practices in adoption.18

PEDIATRIC ISSUES

Pediatricians may be asked to review
preadoption health records to help
families understand the current and
potential future medical, develop-
mental, and mental health needs of
children they plan to adopt.3,19

Pediatricians may be able to use
health records to help parents de-
termine additional questions that
could clarify a particular health is-
sue or diagnosis and help parents
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elucidate what special needs they are
prepared to accept. When reviewing
medical records, the Privacy and
Security Rules of the Health In-
surance Portability and Accountabil-
ity Act must be considered.20 The
Privacy and Security Rules define
how covered entities use individually
identifiable health information, or
personal health information. If a cov-
ered entity is not involved, then ad-
herence to Health Insurance Portability
and Accountability Act rules may not be
required, but other regulations may
come into play.

Specific issues to address in the health
records may include conditions re-
lated to complications of pregnancy,
poor nutrition, preterm birth, lack of
prenatal care, genetic diseases, alco-
hol use, substance abuse, early brain
cognitive development, and growth
trends of the child. In counseling
families, all attempts should be made
to obtain a complete medical and
psychological history of the child,
particularly in assessing potential
special needs of a child. Through
comprehensive preplacement assess-
ment, parents should assess their
resources and abilities to meet a par-
ticular child’s needs. Pediatricians
without expertise in this area may
seek out and refer hopeful adoptive
parents to pediatricians listed on the
Council on Foster Care, Adoption, and
Kinship Care Web page who have ex-
perience in preadoptive evaluations.21

Children who join their families
through adoption must have a com-
prehensive medical evaluation to
identify medical needs.22–24 This should
be completed soon after placement in
an adoptive home to confirm and
clarify existing medical diagnoses, as-
sess for any previously unrecognized
medical issues, discuss developmental
and behavioral concerns, and make
appropriate referrals. It is recom-
mended that pediatricians review the

standards for medical care of adopted
children that have been published by
the American Academy of Pediatrics
(AAP).22,25 For children adopted in-
ternationally, this evaluation includes
but is not limited to screening tests
and assessment of immunization sta-
tus, as recommended in the Red
Book .22 Acute and chronic medical
problems, vision and hearing loss,
and developmental delays should be
identified and addressed. Behavioral,
emotional, learning, and developmen-
tal concerns need to be evaluated,
with appropriate therapy initiated as
needed.

The pediatrician can provide in-
formation to parents concerning is-
sues of transition and adjustment of
the child into the adoptive family.25 For
many, this may be an easy transition,
but others may experience varying
degrees of difficulty during this phase
in their lives. The child may experi-
ence symptoms of anxiety, display
signs of depression, or withdraw from
his or her environment. The child may
demonstrate misbehaviors that are
atypical and may also experience
school difficulties. Sleep and feeding
problems may be prominent during
this period. The following AAP re-
sources are available to guide the
pediatrician in management: Address-
ing Mental Health Concerns in Primary
Care: A Clinician’s Toolkit,26 AAP Devel-
opmental and Behavioral Pediatrics,27

and Guide to Learning Disabilities for
Primary Care: How to Screen, Identify,
Manage, and Advocate for Children
with Learning Disabilities.28

After completion of the comprehensive
evaluation, pediatricians can help
families that have not finalized the
adoption to be more prepared to ne-
gotiate adequate adoption subsidies.
Adoption assistance may involve ac-
cess to medical care, counseling or
therapy, special equipment, tutoring
programs, and other support services

that may help children who have
special needs. The type and amount of
assistance vary by state.29 Finally,
providing information about available
community services, such as early
child intervention programs and sup-
port groups, may ease the transition
for the expected family. The Child
Welfare League of America also may
be a valuable resource for pedia-
tricians and adoptive families.30

DEVELOPMENTAL UNDERSTANDING
OF ADOPTION

Just as a child’s thinking and self-
concept changes at various stages of
development, so does a child’s un-
derstanding of the meaning of adop-
tion.31–33 It is generally agreed that the
child should be told of the adoption,
but there is disagreement on when
the information should be given. Until
3 years of age, most adopted children
do not realize there is a difference
between their family and families in
which children are reared by their
biological parents.32 From the time
a child is adopted, it is appropriate
for families to use adoption language,
as described later in this statement,
on a routine basis. Using adoption
language early helps to lay the
groundwork for children to later un-
derstand these abstract concepts. It
also provides the time that may be
needed for the parents to become
comfortable sharing their child’s
adoption with family and friends.34

The pediatrician can facilitate the
parents’ comfort level by introducing
the adoptive parents to available
resources, such as support groups.
The pediatrician can also suggest
books on adoption for the parent and
even young children.29,35 Through the
use of available resources, as well as
any pictures that may help describe
a child’s own adoption story, parents
should relate to children the story of
how their family came to be. These
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foundations are important in the
later development of positive atti-
tudes about adoption, a child’s birth
parents, and himself or herself.34,36 It
is also important for the pediatrician
to remind parents that adoption
issues come in and out of focus for
children over time and may be dor-
mant for periods. During nodal
points in development, specific is-
sues may become more relevant for
the child. The pediatrician can coun-
sel adoptive parents about the need
to understand the child’s questions
surrounding the adoption in the
context of the child’s current de-
velopment and answer questions in
a way that promotes self-esteem.

By approximately 3 years of age, how-
ever, children become self-absorbed
and may believe that they magically
cause all things that have happened to
them.33–35 Three-year-old children often
love to hear their adoption stories.
At this age, most children begin to
ask questions about what adoption
means, yet children adopted at a very
young age do not understand that
they have another family besides the
family with whom they live. Separation
issues may be more pronounced than
they are in peers, especially with
children who remember the loss of
biological or foster parents, siblings,
or other relatives. Children at this age
may feel responsible for the loss of
their first family, as well as for the
repeated losses through moves in and
out of foster care. They may fear that
their adoptive parents will abandon
them in the same way once their
hidden flaws are discovered. Some
children may express yearnings to
have been “in the belly” of their
adoptive mother.32 By the time chil-
dren enter kindergarten, they realize
that most of their peers are not
adopted. They also may learn that
some children may be living with bi-
ological parents in circumstances that

are similar to those experienced by
their own biological parents (eg,
single-parent families or conditions of
poverty). This, once again, may lead
children to feel responsible for their
biological parents’ decision not to
raise them.

School-aged children continue to face
issues associated with adoption, al-
though often they deal with them by
going “underground.” Although chil-
dren in this stage may not ask ques-
tions or initiate discussion of issues
related to adoption, they are most
likely thinking about them.33,36 When
children are 6 to 12 years of age, they
realize that, in gaining an adoptive
family, they have also lost a biological
family.33,37 Realization of this loss may
be one of the underlying issues in the
emotional adjustment of adopted
individuals giving rise to the appear-
ance of increased adjustment diffi-
culties during this period.33 At the
same time, school-aged children may
identify with their imagined biological
families, fantasizing about what life
would have been like if an adoption
plan had not been made for them.
During middle childhood, children
(particularly children adopted across
racial and/or cultural lines) may be-
come upset by the differences they
notice in comparison with other chil-
dren and other family members. They
may experience denial of these dif-
ferences as well as of the adoption
itself.36 Self-esteem issues may also
complicate emotions and the thinking
process during these years, because
some children may wonder what flaw
in them resulted in their biological
parents making an adoption plan—
particularly if the biological parent(s)
chose to rear a sibling.

During preschool and elementary
school years, peer and school problems
may ormay not be the manifestation for
underlying adoption issues. Although
internationally adopted children are

more likely to have attention-deficit/
hyperactivity disorder and learning
concerns,38 these do not exist in iso-
lation and may be a result of post-
traumatic stress disorder or reactive
attachment disorder. When children
well adapted to a high-threat envi-
ronment, such as an institution, at-
tempt to integrate into a new world,
as at school or on the playground,
they may find themselves ill pre-
pared.39 Some school assignments
may be problematic for children who
have joined their family through
adoption. Children who have lived in
foster care or in another country may
not have pictures of themselves from
birth or at an early age. Family tree
assignments may be difficult, because
children may be unsure of how to
demonstrate their relationship to
their biological family, adoptive family,
or foster families. Information about
biological ancestors also may be un-
available to the child for such a pro-
ject. Tracing genetic traits through
generations may be difficult even for
children who have an ongoing re-
lationship with their biological fami-
lies. For children adopted by an
extended family member, these simple
learning assignments may create
anxiety by highlighting family differ-
ences.4,36 Communication with educa-
tors about adoption issues at this age,
as at other ages, may be necessary to
help children deal with some of these
difficult school assignments and in-
sensitive comments about adoption,
family circumstances, culture, race,
and ethnicity.

As adolescence approaches, physical
and mental changes are rapidly oc-
curring.40 Teenagers are developing
the ability to do abstract thinking.
Concepts like adoption may be in-
ternalized and could have gray areas
instead of black or white. Adolescents
might go through an intense period of
self-reflection in an attempt to define
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their identities, but as adolescents
develop and begin the task of sepa-
ration and individuation, adoption
issues commonly become very im-
portant. This may widen the gap be-
tween the adoptee and the adoptive
family. It is important for pedia-
tricians to recognize that the consoli-
dation of identity is not the same as an
identity crisis, and pediatricians should
neither over- nor underpathologize
children and adolescents. Also, it is
important to remember that identity
development is not unique to adopted
children, but it can add to its com-
plexity. At 12 to 16 years of age, many
adolescents become angry over the
differences between their own life
experiences and society’s norm of an
intact family. Adolescents may continue
to fantasize about their “perfect” bi-
ological family and may look to identify
with their perceived biological families
even more. The teenager may try
identities similar to those of their bi-
ological families, whether known or
imagined, which may include changes
in physical appearance, religion, and
customs.36 The adolescent may ques-
tion parental views and authority of the
adoptive parents and may partake in
behaviors that may be out of character,
such as engaging in risk-taking activi-
ties similar to those that may have led
to their conception, including partici-
pating in unprotected sex. The adoles-
cent may also take on other activities
that played a part in the biological
parent’s (or parents’) decision to make
an adoption plan, such as substance
abuse. These actions may be the teen’s
way of connecting to his perceived
birth family; however, the adolescent
may wish to avoid making similar
mistakes as the biological parents.
Although the adolescent may be fully
committed to the adoptive family, he
or she may have a heightened curi-
osity about the past and his or her
biological family, creating a feeling of
ambivalence. The teenager may feel

a sense of betrayal to his or her
adoptive family if this avenue is ex-
plored, but he or she needs to develop
his or her own sense of belonging as
well as a sense of autonomy. The
adoptive family may fear the loss of
the teen to the biological family, ulti-
mately resulting in increased conflict.
The conflicting emotions may be ex-
acerbated as adolescents head to-
ward emancipation from their family
and as separation comes to the
forefront. Both the child and the
family may experience increased
emotional uncertainty at the thought
of moving away from the adoptive
family and home.36 The pediatrician
can play a role in helping the ado-
lescent and family by stressing the
need to keep the lines of communi-
cation open. The pediatrician should
be aware of available community re-
sources, such as support groups
and counselors, to help the family
explore their feelings in a safe
environment.

LOSSES IN ADOPTION

Although parents and children gain so
much in becoming a part of an
adoptive family, children who join their
families through adoption often ex-
perience issues of loss relevant to
adoption.41 Although these feelings of
loss may be more rooted in societal
expectations of genetically based
attachments rather than in any in-
herent biological loss, they nonethe-
less are experienced by many adopted
people.42

All members of the adoption triad—
the child, the adoptive family, and the
biological family—are affected by the
losses. Children in closed adoptions
may lose the sense of their own
original identity as well as ties to
those with whom they share genetic
links. Even children in open and kin-
ship adoptions are aware of the way
in which their families are different

and will process their knowledge in
different ways at different ages.
Adoption may also represent loss
to adoptive parents. Some adoptive
parents have faced infertility, so they
too may grieve the loss of genetic
links to their child. In confidential
adoptions, biological parents have an
obvious loss of a relationship with the
child they have conceived. Through
understanding and acknowledgment
of these losses, adoptive families,
children, and biological families are
able to adapt better and build
healthier families.43

COMMUNICATING ABOUT
ADOPTION WITH CHILDREN

Even before a child understands the
words “adoption,” “adopted,” and “bi-
ological family” or “birth family,” it is
important that these words be a part
of a family’s natural conversation,
whether the adoption is open or con-
fidential, kinship, or foster-adoptive
placement.35,44 Families should be dis-
couraged from “waiting until just the
right minute” to tell children that they
were adopted, because this may leave
children feeling betrayed and wondering
what else their parents may have hid-
den from them.36 Children may also
learn information from peers or neigh-
bors, which may impair the trust
between parent(s) and child. It is im-
portant to share with even young chil-
dren their adoption story, starting with
their birth, not the adoptive family’s
initiation of the adoption process.36 An
honest approach in the discussion of
a child’s biological family and the
adoption process will give a child per-
mission to ask questions or to make
statements about adoption and, at the
same time, will take away the veil of
secrecy that often implies that being
adopted is a negative condition.32

Some information in a child’s past may
be private or difficult for the parent to
share with the child. The pediatrician,
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potentially with the collaboration of
a mental health specialist, may help
the family decide how and when to
disclose this information. Open dis-
cussion with a child is essential in
building bridges of trust and security
within a family, but it is also important
that the discussion be framed with
developmentally appropriate language.
The family can be encouraged to
present the information without judg-
mental comments or criticism. Even
the most difficult information, such as
previous sexual or physical abuse or
having been conceived in the context
of rape or incest, eventually may
be shared with a child at a deve-
lopmentally appropriate age.36

Some parents who have dealt with in-
fertility may be uncomfortable with the
reality that their child has another
family—another set of parents.37 Thus,
issues of loss in the adoptive family
may continue after the child is adopted
into the family.32 Avoidance of discus-
sion about the biological family will
deprive children of the opportunity to
ask questions, openly fantasize, or un-
derstand having a family outside the
one in which they live and may give
children the perception that their
thoughts and questions about adoption
are bad.36 It is important to tell a child
that he or she was not “given up” but
rather that the biological parents
made an adoption plan in the best in-
terest of the child’s future and to the
best of their abilities at the time. As
children grow in their understanding
of the relationship with their biological
family, they may become concerned
that just as they were “rejected”
by their biological family, their adoptive
family may also reject them.32,36 Adop-
tive parents may need to verbalize
their commitment to their child fre-
quently. A “life book,” a compilation
of all (difficult and happy) that is
known about a child’s history, can be
an effective tool for parents to use in

helping a child to process all the
thoughts and feelings about his or her
adoption story. There may be an op-
portunity for the pediatrician to en-
courage families to develop rituals
with their child to honor the birth
parents, which may take the form of
a celebration during holidays or the
designation of a particular ornament
or saying a special prayer to com-
mensurate the birth family. Rituals like
these allow adoptive children to ac-
knowledge and remember their past
but also to honor their adoption.

RACIAL, ETHNIC, AND CULTURAL
DIFFERENCES

Children adopted by parents of a dif-
ferent race, ethnicity, or cultural
background may have other concerns
specific to their identities. Even chil-
dren as young as 3 or 4 years of age
will be aware of the physical differ-
ences between themselves and mem-
bers of other racial groups.45 When
adopted children live in communities
where they are members of an ethnic
minority, the differences in racial
identity will be easily apparent
to classmates, other parents, and
strangers. As these children enter
preschool and elementary school,
peers may ask questions about their
biological and cultural heritage. As
children reach the developmental
stage of wanting to be just like their
peers, these questions may provoke
a variety of responses. Some of
these responses might seem to the
casual observer to be out of pro-
portion for the information requested.
Some remarks may be taunting or
intrusive.36 Children may encounter
racist remarks for the first time,
particularly in situations in which they
are not physically or emotionally
safeguarded by their parents.

Families need to acknowledge openly
the racial differences that exist be-
tween their child and themselves.

Relationships with others of the same
race or ethnic group, including adults
and children, may be very helpful
to a child.45 Whenever possible, an
adopted child should be given the
opportunity to learn more about the
heritage of the country of his or her
birth or of his or her ethnic group.36,45

Role-playing with children with re-
spect to stereotypes and racist state-
ments may help them to feel in control
when they encounter inevitable com-
ments from strangers, friends, or ex-
tended family members.43 Parents
who have not experienced racism
personally may need to pay extra
attention to teaching their children
effective ways to respond to racism.

ADOPTION BY SAME-SEX PARENTS

Although accurate statistics are un-
available, it is estimated that gay and
lesbian parents are raising approxi-
mately 4% of all adopted children in
the United States, accounting for ap-
proximately 65 500 adopted children.46

Demographically, same-sex couples
raising adopted children are typically
older, more educated, and have more
economic resources compared with
other adoptive parents. Adopted chil-
dren in this family composition are
generally younger and more likely to
be born outside the United States.
Research on the subject of children
raised by same-sex couples continues,
primarily focusing on developmental
outcomes, such as psychological ad-
justment, peer relationships, family
relationships, and progress through
school.47 The AAP published a policy
statement48 and technical report49

supporting coparent or second-parent
adoption in 2002 and reaffirmed the
policy statement in May 2009. The
basis for the policy statement was to
ensure the best interest of children
living in this family structure, allowing
legal stability for the child. The state-
ment pointed out that children fare
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better in a home in which parents,
regardless of sexual identity, provided
a caring, supportive, and secure home
environment. After review of the lit-
erature, the AAP concluded that chil-
dren who grow up with gay or lesbian
parents do as well in emotional, cog-
nitive, social, and sexual functioning
as children who grow up with het-
erosexual parents. The pediatrician
should be familiar with the existing
professional literature and support
families in their desire to parent
children.

OPEN ADOPTION

Open adoption describes a continuum
of communication between birth pa-
rents and the adoptive family. It may
be restricted to the birth parents pro-
viding input into the selection of the
adoptive parents, or it may describe
regular communication between or
face-to-face meetings with the adoptive
parents, adopted child, or both.5

Pediatricians should discuss with fam-
ilies the extent of communication be-
tween the adoptive family and the
biological family and provide needed
support by identifying potential and
real benefits and drawbacks to the
relationship. The adoptive parents may
fear birth parents will interfere in the
adoptive family’s life. They may have
concerns of their child’s ability to bond
within the adoptive family. Anxiety may
arise about the parental authority for
the child. These and other issues
should be part of the routine visit,
allowing parents an opportunity to ex-
press their concerns. Pediatricians
should be knowledgeable about re-
sources, including support groups,
available within the community.

SPECIAL ISSUES IN KINSHIP
ADOPTION

For children who are placed for
adoption within their biological family,

separation issues are lessened. At the
same time, these relationships present
particular challenges for a family.
There may be a reluctance of other
family members to confirm the adop-
tive parents as the child’s actual
parents, and reference may be made
within the family setting to the child’s
“real” parents. Boundaries must be
set regarding the type of contact,
timing, and granting of parental re-
sponsibility to the biological parents.
All family members may need to be
reminded that the adoptive parent is
the responsible parent. Family gath-
erings may provide particular chal-
lenges, especially in cases in which
the biological parents’ rights have
been involuntarily terminated. Many
kinship adopters have limited contact
with support groups, and there may
be a tendency to “keep it in the fam-
ily,” especially with respect to the
open discussion of family secrets that
led to the placement of the child with
a family member. Grandparents who
become adoptive parents may grieve
the loss of the vision of their own
children as parents, coping with the
stresses of raising children again and
dealing with the circumstances of the
reason the child was placed with
them.

It is important that pediatricians pro-
vide support to these families, partic-
ularly in the area of validating the
adoptive parents’ rights to make deci-
sions for the child. Kinship adoptive
parents may be reluctant to share with
the child painful information involved
in the circumstances leading to the
separation from the biological parents.
Failing to share the truth may increase
the anxiety for the child. The biological
parents and kinship adoptive parents
must communicate about the sharing
of information and what language
will be used, keeping in mind the
child’s developmental stage. Support
services and resources for families

with a kinship adoptive placement,
whether formal or informal, may be
available, including local child welfare
agencies, the Department on Aging’s
“Grandparents Raising Grandchildren,”
and other community resources, fi-
nancial assistance, respite care, and
services.35

DIFFICULT TIMES

“Anniversary reactions” often occur in
adopted children at certain times of
the year.36 On Mother’s Day, children
may think about the many mothers
they have had, including their adoptive
mother, biological mother, and foster
mothers. On birthdays and adoption
days, children may seem depressed
and withdrawn instead of joyful. These
anniversaries may trigger thoughts
of the biological family, and children
may wonder whether their biological
parents still love them or even think
about them. Sensitivity, particularly at
these significant times, may help
a child in dealing with difficult adop-
tion issues.

SEARCHING FOR BIOLOGICAL
FAMILY AND CULTURAL TIES

As adopted children age into adoles-
cence and adulthood, they may wish to
seek out more information about their
biological families.41 Individuals who
joined their families through in-
ternational adoption may choose to
make a trip to the country of their
birth. Domestic adoptees may pursue
reunification with biological relatives
through a reunion registry, may choose
to reestablish ties in a lapsed open
adoption, or may develop a stronger
interest in understanding kinship ties.
Although some adoptive parents may
view their child’s searching for his or
her biological family as a sign of re-
jection, it is actually a sign of healthy
emotional growth in the search for an
identity.37 The experience of a reunion
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with the biological family may be re-
warding, but there may also be some
pitfalls. In preparing for contact and
reunion, adopted people (and birth
parents) should prepare for a whole
range of realities, including rejection
by the biological parent(s) and family
members. Pediatricians need to be
aware of the feelings the adopted child
may have after meeting a sibling—
either one who is older and remained
with the biological parent(s) or one
who was born after the adopted child
was placed. All members of the adop-
tion triad may need the help of mental
health professionals to work through
these situations. Pediatricians are en-
couraged to become aware of local
community resources for adoptive
families, including resources for locating
information about biological fami-
lies, support groups, adoption confer-
ences and services, and mental health
professionals.

MODELING POSITIVE ADOPTION
LANGUAGE

Pediatricians are encouraged to model
positive adoption language for all
families.44 Adoptive families are “real”
families; siblings who joined a family
through adoption are “real siblings.”
Biological parents do not “give up
a child for adoption,” which might
imply to the child that he or she was
of less worth and was given away.
Rather, they “make an adoption plan
for a child.” A biological mother

should not be identified as a “natural
parent,” because this implies that
adoptive families are “unnatural.”
A child’s racial identity, adoption,
or birth in another country should
never be the identifying character-
istics for any child. It is never appro-
priate to ask how much a child “cost.”
In modeling positive adoption lan-
guage, pediatricians can use vocab-
ulary that reflects respect and
permanency about children and their
families.36

As more children each year become
part of permanent families through
adoption, it is becoming increasingly
important for pediatricians to be
aware of and knowledgeable about
adoption. Pediatricians play an im-
portant role in helping families deal
with the differences, the losses, and
the many other issues surrounding the
adoption of a child. Pediatricians are
encouraged to have a greater un-
derstanding about adoption to be able
to advise and support parents as they
communicate about adoption with
their children. It is also important for
pediatricians to remind families of the
importance of forthright communica-
tion about adoption. Open acknowl-
edgment of the adoptive relationship
helps to nurture a child’s self-esteem
as he or she grows in the un-
derstanding of what it means to join
a family through adoption. Effective
communication about adoption is im-
portant for the long-term mental and

physical health and well-being of each
child and family.
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POLICY STATEMENT

Pesticide Exposure in Children

abstract
This statement presents the position of the American Academy of Pe-
diatrics on pesticides. Pesticides are a collective term for chemicals
intended to kill unwanted insects, plants, molds, and rodents. Children
encounter pesticides daily and have unique susceptibilities to their po-
tential toxicity. Acute poisoning risks are clear, and understanding of
chronic health implications from both acute and chronic exposure are
emerging. Epidemiologic evidence demonstrates associations between
early life exposure to pesticides and pediatric cancers, decreased cog-
nitive function, and behavioral problems. Related animal toxicology
studies provide supportive biological plausibility for these findings.
Recognizing and reducing problematic exposures will require attention
to current inadequacies in medical training, public health tracking, and
regulatory action on pesticides. Ongoing research describing toxico-
logic vulnerabilities and exposure factors across the life span are
needed to inform regulatory needs and appropriate interventions. Pol-
icies that promote integrated pest management, comprehensive pes-
ticide labeling, and marketing practices that incorporate child health
considerations will enhance safe use. Pediatrics 2012;130:e1757–e1763

INTRODUCTION

Pesticides represent a large group of products designed to kill or harm
living organisms from insects to rodents to unwanted plants or ani-
mals (eg, rodents), making them inherently toxic (Table 1). Beyond
acute poisoning, the influences of low-level exposures on child health
are of increasing concern. This policy statement presents the position
of the American Academy of Pediatrics on exposure to these products.
It was developed in conjunction with a technical report that provides
a thorough review of topics presented here: steps that pediatricians
should take to identify pesticide poisoning, evaluate patients for
pesticide-related illness, provide appropriate treatment, and prevent
unnecessary exposure and poisoning.1 Recommendations for a regula-
tory agenda are provided as well, recognizing the role of federal agen-
cies in ensuring the safety of children while balancing the positive
attributes of pesticides. Repellents reviewed previously (eg, N,N-diethyl-
meta-toluamide, commonly known as DEET; picaridin) are not discussed.2

SOURCES AND MECHANISMS OF EXPOSURE

Children encounter pesticides daily in air, food, dust, and soil and on
surfaces through home and public lawn or garden application,
household insecticide use, application to pets, and agricultural product
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residues.3–9 For many children, diet
may be the most influential source, as
illustrated by an intervention study
that placed children on an organic
diet (produced without pesticide) and
observed drastic and immediate de-
crease in urinary excretion of pesticide
metabolites.10 In agricultural settings,
pesticide spray drift is important for
residences near treated crops or by
take-home exposure on clothing and
footwear of agricultural workers.9,11,12

Teen workers may have occupational
exposures on the farm or in lawn
care.13–15 Heavy use of pesticides may
also occur in urban pest control.16

Most serious acute poisoning occurs
after unintentional ingestion, although
poisoning may also follow inhalational
exposure (particularly from fumigants)
or significant dermal exposure.17

ACUTE PESTICIDE TOXICITY

Clinical Signs and Symptoms

High-dose pesticide exposure may re-
sult in immediate, devastating, even
lethal consequences. Table 2 summa-
rizes features of clinical toxicity for

the major pesticides classes. It high-
lights the similarities of common clas-
ses of pesticides (eg, organophosphates,
carbamates, and pyrethroids) and
underscores the importance of dis-
criminating among them because treat-
ment modalities differ. Having an index
of suspicion based on familiarity with
toxic mechanisms and taking an envi-
ronmental history provides the oppor-
tunity for discerning a pesticide’s role in
clinical decision-making.18 Pediatric care
providers have a poor track record for
recognition of acute pesticide poison-
ing.19–21 This reflects their self-reported
lack of medical education and self-
efficacy on the topic.22–26 More in-depth
review of acute toxicity and manage-
ment can be found in the accompanying
technical report or recommended
resources in Table 3.

The local or regional poison control center
plays an important role as a resource for
any suspected pesticide poisoning.

There is no current reliable way to de-
termine the incidence of pesticide ex-
posure and illness in US children. Existing
data systems, such as the American
Association of Poison Control Centers’

National Poison Data System or the Na-
tional Institute for Occupational Safety
and Health’s Sentinel Event Notifica-
tion System for Occupational Risks,27,28

capture limited information about acute
poisoning and trends over time.

There is also no national systematic
reporting on the use of pesticides by
consumers or licensed professionals. The
last national survey of consumer pesti-
cide use in homes and gardens was in
1993 (Research Triangle Institute study).29

Improved physician education, accessi-
ble and reliable biomarkers, and better
diagnostic testing methods to readily
identify suspected pesticide illness
would significantly improve reporting
and surveillance. Such tools would be
equally important in improving clinical
decision-making and reassuring fami-
lies if pesticides can be eliminated from
the differential diagnosis.

The Pesticide Label

The pesticide label contains informa-
tion for understanding and preventing
acute health consequences: the active
ingredient; signal words identifying
acute toxicity potential; US Environ-
mental Protection Agency (EPA) regis-
tration number; directions for use,
including protective equipment rec-
ommendations, storage, and disposal;
and manufacturer’s contact informa-
tion.30 Basic first aid advice is pro-
vided, and some labels contain a “note
for physicians” with specific relevant
medical information. The label does
not specify the pesticide class or
“other”/“inert” ingredients that may
have significant toxicity and can ac-
count for up to 99% of the product.

Chronic toxicity information is not in-
cluded, and labels are predominantly
available in English. There is significant
use of illegal pesticides (especially in
immigrant communities), off-label use,
and overuse, underscoring the impor-
tance of education, monitoring, and
enforcement.31

TABLE 1 Categories of Pesticides and Major Classes

Pesticide category Major Classes Examples

Insecticides Organophosphates Malathion, methyl parathion, acephate
Carbamates Aldicarb, carbaryl, methomyl, propoxur
Pyrethroids/pyrethrins Cypermethrin, fenvalerate, permethrin
Organochlorines Lindane
Neonicotinoids Imidacloprid
N-phenylpyrazoles Fipronil

Herbicides Phosphonates Glyphosate
Chlorophenoxy herbicides 2,4-D, mecoprop
Dipyridyl herbicides Diquat, paraquat
Nonselective Sodium chlorate

Rodenticides Anticoagulants Warfarin, brodifacoum
Convulsants Strychnine
Metabolic poison Sodium fluoroacetate
Inorganic compounds Aluminum phosphide

Fungicides Thiocarbamates Metam-sodium
Triazoles Fluconazole, myclobutanil, triadimefon
Strobilurins Pyraclostrobin, picoxystrobin

Fumigants Halogenated organic Methyl bromide, Chloropicrin
Organic Carbon disulfide, Hydrogen cyanide, Naphthalene
Inorganic Phosphine

Miscellaneous Arsenicals Lead arsenate, chromated copper arsenate,
arsenic trioxide

Pyridine 4-aminopyridine
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CHRONIC EFFECTS

Dosing experiments in animals clearly
demonstrate the acute and chronic
toxicity potential of multiple pesticides.
Many pesticide chemicals are classi-
fied by the US EPA as carcinogens. The

past decade has seen an expansion
of the epidemiologic evidence base

supporting adverse effects after

acute and chronic pesticide exposure

in children. This includes increasingly

sophisticated studies addressing

combined exposures and genetic
susceptibility.1

Chronic toxicity end points identified in
epidemiologic studies include adverse
birth outcomes including preterm
birth, low birth weight, and congenital

TABLE 2 Common Pesticides: Signs, Symptoms, and Management Considerationsa

Class Acute Signs and Symptoms Clinical Considerations

Organophosphate and N-methyl carbamate
insecticides

• Headache, nausea, vomiting, abdominal pain, and
dizziness

• Obtain red blood cell and plasma cholinesterase
levels

• Hypersecretion: sweating, salivation, lacrimation,
rhinorrhea, diarrhea, and bronchorrhea

• Atropine is primary antidote

• Muscle fasciculation and weakness, and respiratory
symptoms (bronchospasm, cough, wheezing, and
respiratory depression)

• Pralidoxime is also an antidote for organophosphate
and acts as a cholinesterase reactivator

• Bradycardia, although early on, tachycardia may be
present

• Because carbamates generally produce a reversible
cholinesterase inhibition, pralidoxime is not
indicated in these poisonings

• Miosis
• Central nervous system: respiratory depression,
lethargy, coma, and seizures

Pyrethroid insecticides • Similar findings found in organophosphates
including the hypersecretion, muscle fasciculation,
respiratory symptoms, and seizures

• At times have been mistaken for acute
organophosphate or carbamate poisoning

• Headache, fatigue, vomiting, diarrhea, and irritability • Symptomatic treatment
• Dermal: skin irritation and paresthesia • Treatment with high doses of atropine may yield

significant adverse results
• Vitamin E oil for dermal symptoms

Neonicotinoid insecticides • Disorientation, severe agitation, drowsiness,
dizziness, weakness, and in some situations,
loss of consciousness

• Supportive care

• Vomiting, sore throat, abdominal pain • Consider sedation for severe agitation
• Ulcerations in upper gastrointestinal tract • No available antidote

• No available diagnostic test
Fipronil (N-phenylpyrazole insecticides) • Nausea and vomiting • Supportive care

• Aphthous ulcers • No available antidote
• Altered mental status and coma • No available diagnostic test
• Seizures

Lindane (organochlorine insecticide) • Central nervous system: mental status changes
and seizures

• Control acute seizures with lorazepam

• Paresthesia, tremor, ataxia and hyperreflexia • Lindane blood level available as send out
Glyphosate (phosphonate herbicides) • Nausea and vomiting • Supportive care

• Aspiration pneumonia type syndrome • Pulmonary effects may be secondary to organic
solvent

• Hypotension, altered mental status, and oliguria in
severe cases

• Pulmonary effects may in fact be secondary to
organic solvent

Chlorophenoxy herbicides • Skin and mucous membrane irritation • Consider urine alkalinization with sodium
bicarbonate in IV fluids• Vomiting, diarrhea, headache, confusion

• Metabolic acidosis is the hallmark
• Renal failure, hyperkalemia, and hypocalcemia
• Probable carcinogen

Rodenticides (long-acting anticoagulants) • Bleeding: gums, nose, and other mucous
membrane sites

• Consider PT (international normalized ratio)

• Bruising • Observation may be appropriate for some clinical
scenarios in which it is not clear a child even
ingested the agent

• Vitamin K indicated for active bleeding (IV vitamin K)
or for elevated PT (oral vitamin K)

IV, intravenous; PT, prothrombin time.
a Expanded version of this table is available in the accompanying technical report.1
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anomalies, pediatric cancers, neuro-
behavioral and cognitive deficits, and
asthma. These are reviewed in the
accompanying technical report. The
evidence base is most robust for
associations to pediatric cancer and
adverse neurodevelopment. Multiple
case-control studies and evidence re-
views support a role for insecticides in
risk of brain tumors and acute lym-
phocytic leukemia. Prospective con-
temporary birth cohort studies in the
United States link early-life exposure to
organophosphate insecticides with
reductions in IQ and abnormal behav-
iors associated with attention-deficit/
hyperactivity disorder and autism. The
need to better understand the health
implications of ongoing pesticide use
practices on child health has benefited
from these observational epidemiologic
data.32

EXPOSURE PREVENTION
APPROACHES

The concerning and expanding evidence
base of chronic health consequences of
pesticide exposure underscores the
importance of efforts aimed at de-
creasing exposure.

Integrated pest management (IPM) is
an established but undersupported
approach to pest control designed to
minimize and, in some cases, replace
the use of pesticide chemicals while
achieving acceptable control of pest
populations.33 IPM programs and
knowledge have been implemented in
agriculture and to address weeds and
pest control in residential settings
and schools, commercial structures,
lawn and turf, and community gar-
dens. Reliable resources are available
from the US EPA and University of
California—Davis (Table 3). Other local
policy approaches in use are posting
warning signs of pesticide use, restrict-
ing spray zone buffers at schools, or
restricting specific types of pesticide
products in schools. Pediatricians canTA
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play a role in promotion of develop-
ment of model programs and practices
in the communities and schools of
their patients.

RECOMMENDATIONS

Three overarching principles can be
identified: (1) pesticide exposures are
common and cause both acute and
chronic effects; (2) pediatricians need
to be knowledgeable in pesticide iden-
tification, counseling, and management;
and (3) governmental actions to improve
pesticide safety are needed. Whenever
new public policy is developed or ex-
isting policy is revised, the wide range of
consequences of pesticide use on chil-
dren and their families should be con-
sidered. The American Academy of
Pediatrics, through its chapters, com-
mittees, councils, sections, and staff, can
provide information and support for
public policy advocacy efforts. See http://
www.aap.org/advocacy.html for addi-
tional information or contact chapter
leadership.

Recommendations to Pediatricians

1. Acute exposures: become familiar
with the clinical signs and symp-
toms of acute intoxication from
the major types of pesticides. Be
able to translate clinical knowledge
about pesticide hazards into an
appropriate exposure history for
pesticide poisoning.

2. Chronic exposures: become familiar
with the subclinical effects of chronic
exposures and routes of exposures
from the major types of pesticides.

3. Resource identification: know lo-
cally available resources for acute
toxicity management and chronic
low-dose exposure (see Table 3).

4. Pesticide labeling knowledge: Under-
stand the usefulness and limitations
of pesticide chemical information on
pesticide product labels.

5. Counseling: Ask parents about pes-
ticide use in or around the home to

help determine the need for provid-
ing targeted anticipatory guidance.
Recommend use of minimal-risk
products, safe storage practices,
and application of IPM (least toxic
methods), whenever possible.

6. Advocacy: work with schools and
governmental agencies to advocate
for application of least toxic pesti-
cides by using IPM principles. Pro-
mote community right-to-know
procedures when pesticide spray-
ing occurs in public areas.

Recommendations to Government

1. Marketing: ensure that pesticide
products as marketed are not at-
tractive to children.

2. Labeling: include chemical ingredi-
ent identity on the label and/or the
manufacturer’s Web site for all
product constituents, including inert
ingredients, carriers, and solvents.
Include a label section specific to
“Risks to children,” which informs
users whether there is evidence
that the active or inert ingredients
have any known chronic or develop-
mental health concerns for children.
Enforce labeling practices that en-
sure users have adequate informa-
tion on product contents, acute and
chronic toxicity potential, and emer-
gency information. Consider printing
or making available labels in Span-
ish in addition to English.

3. Exposure reduction: set goal to re-
duce exposure overall. Promote appli-
cation methods and practices that
minimize children’s exposure, such
as using bait stations and gels, advis-
ing against overuse of pediculicides.
Promote education regarding proper
storage of product.

4. Reporting: make pesticide-related
suspected poisoning universally re-
portable and support a systematic
central repository of such inci-
dents to optimize national surveil-
lance.

5. Exportation: aid in identification of
least toxic alternatives to pesticide
use internationally, and unless
safer alternatives are not available
or are impossible to implement,
ban export of products that are
banned or restricted for toxicity
concerns in the United States.

6. Safety: continue to evaluate pesti-
cide safety. Enforce community
right-to-know procedures when pes-
ticide spraying occurs in public
areas. Develop, strengthen, and en-
force standards of removal of con-
cerning products for home or child
product use. Require development
of a human biomarker, such as
a urinary or blood measure, that
can be used to identify exposure
and/or early health implications
with new pesticide chemical regis-
tration or reregistration of existing
products. Developmental toxicity,
including endocrine disruption,
should be a priority when evaluat-
ing new chemicals for licensing or
reregistration of existing products.

7. Advance less toxic pesticide alter-
natives: increase economic incen-
tives for growers who adopt IPM,
including less toxic pesticides. Sup-
port research to expand and im-
prove IPM in agriculture and
nonagricultural pest control.

8. Research: support toxicologic and
epidemiologic research to better
identify and understand health risks
associated with children’s exposure
to pesticides. Consider supporting
another national study of pesticide
use in the home and garden setting
of US households as a targeted ini-
tiative or through cooperation with
existing research opportunities (eg,
National Children’s Study, NHANES).

9. Health provider education and sup-
port: support educational efforts
to increase the capacity of pediatric
health care providers to diag-
nose and manage acute pesticide
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poisoning and reduce pesticide ex-
posure and potential chronic pesti-
cide effects in children. Provide
support to systems such as Poison
Control Centers to provide timely,
expert advice on exposures. Require
the development of diagnostic tests
to assist providers with diagnosing
(and ruling out) pesticide poisoning.
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TECHNICAL REPORT

Pesticide Exposure in Children

abstract
Pesticides are a collective term for a wide array of chemicals intended to
kill unwanted insects, plants, molds, and rodents. Food, water, and treat-
ment in the home, yard, and school are all potential sources of children’s
exposure. Exposures to pesticides may be overt or subacute, and
effects range from acute to chronic toxicity. In 2008, pesticides were
the ninth most common substance reported to poison control centers,
and approximately 45% of all reports of pesticide poisoning were for
children. Organophosphate and carbamate poisoning are perhaps the
most widely known acute poisoning syndromes, can be diagnosed by
depressed red blood cell cholinesterase levels, and have available
antidotal therapy. However, numerous other pesticides that may cause
acute toxicity, such as pyrethroid and neonicotinoid insecticides, herbi-
cides, fungicides, and rodenticides, also have specific toxic effects;
recognition of these effects may help identify acute exposures. Evidence
is increasingly emerging about chronic health implications from both
acute and chronic exposure. A growing body of epidemiological evi-
dence demonstrates associations between parental use of pesticides,
particularly insecticides, with acute lymphocytic leukemia and brain
tumors. Prenatal, household, and occupational exposures (maternal
and paternal) appear to be the largest risks. Prospective cohort stud-
ies link early-life exposure to organophosphates and organochlorine
pesticides (primarily DDT) with adverse effects on neurodevelopment
and behavior. Among the findings associated with increased pesticide
levels are poorer mental development by using the Bayley index and
increased scores on measures assessing pervasive developmental dis-
order, inattention, and attention-deficit/hyperactivity disorder. Related
animal toxicology studies provide supportive biological plausibility for
these findings. Additional data suggest that there may also be an
association between parental pesticide use and adverse birth out-
comes including physical birth defects, low birth weight, and fetal
death, although the data are less robust than for cancer and neuro-
developmental effects. Children’s exposures to pesticides should be
limited as much as possible. Pediatrics 2012;130:e1765–e1788

INTRODUCTION

Pesticides represent a broad classification of chemicals that are applied
to kill or control insects, unwanted plants, molds, or unwanted animals
(eg, rodents). “Pesticide” is a collective term for a wide array of
products but is often inappropriately used in reference to only insec-
ticides. The universe of pesticide types and products is broad, and
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a comprehensive review of all active
ingredients is beyond the scope of this
report. This review focuses on select
insecticides, herbicides, and rodenticides
and specific chemical classes within
these groups that have the greatest
acute and chronic toxicity for children on
the basis of historical experience and/or
emerging evidence (Table 1).

Several types of pesticides are not
discussed in this report. Fumigants and
fungicides, although potentially toxic,
are less commonly involved in acute
childhood exposure and poisoning, in
general, so these are not included.
Wood preservatives containing arsenic
are also not included in this report. The
specific compound containing arse-
nic, copper chromium arsenate, has
been removed from the market since
January 2004. Older wood structures
treated with copper chromium arse-
nate may still be found in homes, on
playgrounds, and in yards and should
be treated yearly with a waterproof
sealant.1 Insect repellents, including N,
N-diethyl-meta-toluamide and picaridin,
are different from most pesticides in
that they are a product purposefully
applied to human skin to prevent in-
sect bites and are, in fact, not insecti-
cides. These compounds are unique
and have been reviewed recently.2

Although the severity of pesticide
exposures and toxicity may be greater
in developing countries where regu-
latory oversight and information is
limited, the content of this technical
report is oriented toward exposures
most relevant to children residing in
the United States. Commonly used
insecticides, including the organo-
phosphates (OPs), carbamate, and
pyrethroid classes, are discussed, as
are the relatively new neonicotinoids.
Other pesticides that will be discussed
in some detail include the phosphonate
herbicides (eg, glyphosate), chloro-
phenoxy herbicides, and long-acting
anticoagulants (rodenticides). For a

more comprehensive survey of the
acute toxicity from the spectrum of
pesticide active ingredients and prod-
ucts, see other sources.1,3

CHILDREN’S EXPOSURE:
VULNERABILITY, MECHANISMS,
AND SOURCES OF EXPOSURE

Children’s Unique Vulnerabilities

Children are uniquely vulnerable to up-
take and adverse effects of pesticides
because of developmental, dietary, and
physiologic factors. Exposure occurs
through ingestion, inhalation, or dermal
contact. Unintentional ingestion by chil-
dren may be at a considerably higher
dose than an adult because of the
greater intake of food or fluids per
pound of body weight. Children exhibit
frequent hand-to-mouth activity, and this
is an important source of increased
exposure in comparison with adults.4,5

Residential Factors

Fortunately, acute toxicity attributable
to pesticide poisoning is relatively
uncommon in US children, and a pe-
diatrician in general practice may not
encounter such an event. However,
subacute and chronic low-level expo-
sure is common. Residential factors
that influence chronic exposure in-
clude the use of insecticides and
rodenticides in the home, and herbi-
cide and fungicide use on lawns, as
well. Indoors, broadcast applications
including sprays, “flea bombs,” and
foggers can leave lingering residues
in the air, carpet, toys, and house
dust.6–9 Typical exploratory behavior,
including playing on and crawling
across the floor, increases the risk of
dermal, inhalation, and oral exposure
to residues on surfaces or the air
as it settles.10 Repeated and cumula-
tive incidental exposure can also oc-
cur. Pesticides can be measured in
indoor air samples and persist in dust
vacuumed from carpeted areas, up-
holstered objects, and children’s toys,

such as stuffed animals, and can also
be brought home from the work-
place.11–14 Herbicides applied on the
lawn or garden can be tracked into
the home, with residues building up
over time.15 Applications of diazinon to
lawns have been demonstrated to be
carried indoors via the paws of pet
dogs.16 Residential pesticide residue
levels also vary geographically accord-
ing to the specific pesticide needs in
the area. In Los Angeles, high levels
of chlorpyrifos and other insecticides
were found because of the large num-
bers of crawling insects, fleas, and ter-
mites. Conversely, in Iowa, there were
high levels of the herbicides 2,4-
dichlorophenoxyacetic acid (2,4-D)
and dicamba because of weed-control
applications.17

Residentially related sources may be
relevant in other settings where chil-
dren spend time, including school,
child care, a relative’s home, etc,
depending on indoor and outdoor
pesticide use patterns and proximity
to pesticide use. In a North Carolina
study of 142 urban homes and pre-
schools, chlorpyrifos was detected in
all indoor air and dust samples.18

Biomonitoring Data for Exposure
Assessment

The Centers for Disease Control and
Prevention (CDC) conducts a population-
based biomonitoring program asso-
ciated with the NHANES.19 The most
recent report includes biomarker data
for many organochlorine, OP, and car-
bamate insecticides; herbicides; pyre-
throid insecticides; and some other
pesticides. Testing of 44 pesticide metab-
olites revealed that 29 were detectable
in most people from whom samples
were analyzed (ages 6–59 years), with
OP and organochlorine insecticides
reported to be most prevalent in the
US population.19 Although the health
implications of these “snapshot” sam-
pling data are largely unknown, they do
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provide a reference point on pesticide
metabolite distributions. Periodic reas-
sessment also allows for evaluations of
population-level exposure trends.

As noted previously, children’s unique
behaviors and metabolic rate often
place them at risk for absorption of
higher doses from contaminated envi-
ronments in comparison with adults.
One example evident from the bio-
monitoring data is chlorpyrifos, a non-
persistent OP insecticide. Although
banned in 2000 for use inside the home,
it continues to be used in agriculture,
including orchard fruits, such as apples
and pears, and other dietary staples of

children. In the CDC biomonitoring data,
chlorpyrifos-specific urinary metabo-
lites were highest for the youngest age
group assessed (6–11 years) compared
with older children and adults.19

In contrast, biomonitoring of serum
markers of organochlorine insecti-
cides and their metabolites, such as
DDT, dieldrin, and chlordane, many of
which were banned from use in the
United States in the 1970s and 1980s,
revealed lower concentrations in the
youngest age group monitored (12–19
years). Despite relatively lower con-
centrations, the ongoing detection and
the higher levels with increasing age

likely reflect the influence of the ac-
cumulation of these fat-soluble, per-
sistent compounds over a lifetime.

Exposures From the Food Supply

In the general population, the food
supply represents the most important
source of exposure for organochlorines
and OPs. For pyrethroids, both food
residues and household pest control
products are important sources.20 The
US Environmental Protection Agency
(EPA) regulates exposure to pesticides
in food by setting “tolerances,” which
are the maximum amount of pesticides
that may legally remain in or on food

TABLE 1 Major Pesticide Classes and Selected Examples

Pesticide Class Examples Toxicity Comment, Uses

Organochlorines DDT, endrin, aldrin, chlordane,
lindane

• High toxicity • Many organochlorines now banned in the United
States

• Lindane has been banned in California, elsewhere
used for control of lice and scabies

• DDT and other organochlorines have long
metabolic disposition and are stored in fatty
tissues and can persist in the environment

Organophosphates Parathion, chlorpyrifos,
dichlorvos, acephate,
methyl-parathion, malathion,
phorate

• Most OPs are highly toxic • Parathion is banned for use in the United States
• Malathion is considered relatively
less toxic than other OPs

• Chlorpyrifos is no longer approved for residential
use

• Most others are used for insect control in both
agricultural and home settings

• Malathion is an approved treatment of head lice
N-Methyl carbamates Aldicarb, carbaryl, carbofuran,

pirimicarb, propoxur
• Aldicarb and carbaryl are both highly toxic • Insect control in agricultural and home settings
• Other carbamates have a relatively moderate

toxicity
Pyrethrins and

pyrethroids
Permethrin, cyano-pyrethroids:

deltamethrin, cypermethrin,
fenvalerate

• Permethrin has relatively low toxicity • Permethrin is a common pediculicide
• Other pyrethroids have moderate toxicity • Most other pyrethroids are commonly used to

control insects, often used in home and garden
Neonicotinoids Imidacloprid • Relatively newer class of insecticides • Selective affinity toward insect nicotinic

acetylcholine receptors compared with
mammalian nicotinic acetylcholine receptors

• Have relatively lower toxicity than OPs and
carbamates

• Often used as spot-on flea control for domestic
animals

N-Phenylpyrazole
insecticides

Fipronil • Relatively newer class of insecticides • Often used as spot-on flea control for domestic
animals

• Yard treatments for insect control
Phosphonate herbicides Glyphosate • Because of primary mechanism of action, has

relatively low toxicity from active ingredient.
• Acts on plant cell wall

• Toxicity often due to the accompanying
organic solvent

• Commercially available in many products

Chlorophenoxy
herbicides

2,4-D, 2,4,5-T • Moderate toxicity • Weed control

Dipyridyl herbicides Paraquat, diquat • Highly toxic • Infrequently used
• Paraquat toxicity often requires lung transplant

Long-acting
anticoagulants

Brodifacoum
(superwarfarins)

• Rodenticides
• Longer-acting than warfarin
• Recently eliminated packaging as loose pellets

2,4,5-T, 2,4,5-trichlorophenoxy acetic acid.
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and animal feed. The US Food and Drug
Administration is responsible for en-
forcement of these tolerances, which
includes a modest monitoring program,
which analyzed 7234 total samples in
2003. Among the domestically produced
samples, 49% of fruit, 29% of vegeta-
bles, 26% of grain products, 24% of
fish/shellfish, and 0% of milk/dairy
tested had detectable but legally al-
lowable pesticide residues. Only fruit
and vegetables had residues above the
legal tolerance (approximately 2%
each). Overall, the detection of residues
in the samples from imported fruits
and vegetables tested were less, but
the exceedances of legal tolerances
were greater (5%–7% of imported
fruits/vegetables sampled).21 Consump-
tion of organic food may lower pesti-
cide exposure, as demonstrated by
a study in which children were placed
on an organic diet for a period of 5
consecutive days. A rapid and dramatic
drop in their urinary excretion of
metabolites of malathion and chlorpyrifos
OP insecticides during the organic diet
phase was observed.22

Agriculturally Related Exposures

Proximity to pesticide-treated agricul-
tural areas or household members
that work with pesticides presents
another opportunity for contamination
of the residential environment for
some children. In a Washington State
study of children of agricultural work-
ers and nonagricultural workers in an
agricultural setting, pesticide levels in
carpet dust and pesticide metabolites
in urine of residents increased with
self-reported proximity of homes to
orchard fields and during the pesticide
application season.9,23 Similarly, in an
agriculture center in California, pesti-
cide residues of 3 chemicals used re-
cently on crops were significantly
correlated with house dust samples in
nearby homes and urine samples
among their inhabitants. The findings

were noted in both farmworkers and
nonfarmworkers.24 The presence of an
agricultural worker in the home also
increases pesticide levels through
“take-home” exposures.23 Children living
on a farm had higher urinary pesticide
metabolite levels than children not living
on a farm.25 Children themselves may
participate in agricultural work that
involves the use of pesticides or contact
with pesticide-treated foliage.26–28

Exposures From Drinking Water

Contamination of drinking water pres-
ents another potential source of ex-
posure, particularly for herbicides.
A 10-year study (1992–2001) by the
US Geological Survey’s National Water-
Quality Assessment program provided
a national-scale view of pesticide oc-
currence in streams and groundwa-
ter. Overall, pesticides were detected
in more than 50% of sampled wells
from shallow groundwater tapped
beneath agricultural and urban areas
as well as in 33% of the deeper wells
that tap major aquifers used for wa-
ter supply. The concentrations asso-
ciated with these detections rarely
exceeded water quality health refer-
ence levels (approximately 1% of the
2356 domestic and 364 public-supply
wells that were sampled). Herbicides,
particularly the triazine class, were
the most frequently detected pesticide
group in agricultural areas. (It should
be noted that atrazine and other tri-
azine herbicides were monitored from
surface water.) In urban areas, both
herbicides and insecticides (particu-
larly diazinon and carbaryl) were
frequently detected. The greatest
proportion of wells exceeding a health
reference level was for those tapping
shallow groundwater beneath urban
areas. It is noteworthy that the de-
tection of pesticides usually occurred
as mixtures, and health reference
levels reflected exposure to a single
agent.29

NATIONAL DATA ON ACUTE
EXPOSURE, MORBIDITY, AND
MORTALITY

Although some states (eg, California
and Washington) mandate the report-
ing of pesticide-related illness, there is
no national surveillance system for
pesticide exposure and poisoning. The
American Association of Poison Control
Centers’ National Poison Data System
(NPDS [formerly known as the Toxic
Exposure Surveillance System]) com-
piles annual data on pesticide expo-
sures. Incidents reported by the NPDS
are categorized by age (<6 years, 6–19
years, and >19 years), reason (un-
intentional, intentional, other, adverse
reaction), and outcome (none [no
morbidity], minor, moderate, major, or
death). However, these data represent
self-reports from patients and/or fam-
ily members and calls from medical
treatment facilities. Although they are
useful to describe trends, they do not
indicate true prevalence or incidence.
Data are reported annually and, since
2005, have been published in Clinical
Toxicology.30

In 2009, pesticides were the tenth most
frequently involved substance in hu-
man exposure (3.9% of all NPDS
reports) and the ninth most common
substance encountered in children
(3.3% of pediatric NPDS reports).
Nearly 55.8% of all single-substance
pesticide exposures involved children
≤19 years of age, and 94% of all
pesticide ingestions were unintentional.
Twenty-one of the reports from pesti-
cide exposure resulted in death; how-
ever, these were not categorized by
age.30 Rates (calculated by using US
census data for the catchment area
served by the poison control center as
the denominator) of reported pesticide
poisonings described as moderate,
major, and fatal declined from 1995 to
2004 by approximately 42%. The
sharpest declines in poisonings were
from OP and carbamate insecticides,
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likely reflecting EPA regulatory action to
discontinue residential use of several
previously widely available OP and
carbamate insecticides on the basis of
child health concerns.31

ACUTE TOXICITY MECHANISMS
AND CLINICAL MANIFESTATIONS

OP and Carbamate Insecticides

OP and carbamates insecticides have
been widely used for insect control in
the home and in agriculture since the
1960s. During this period, OP and
carbamates usage largely replaced
the use of organochlorines because
of environmental and human health
concerns of the latter class. In the past
10 years, chemical products in the
OP and carbamate group have come
under scrutiny, with subsequent reg-
ulatory action based on human
health concerns. Examples include 2
commonly used OPs with high acute
toxicity: parathion (banned) and
chlorpyrifos (no longer allowed for
residential use). Other OPs that remain
widely used include dichlorvos, ace-
phate, methyl-parathion, and mala-
thion. Malathion has relatively lower
acute toxicity among the OPs and is
registered for the treatment of head
lice (Ovide). A well-known example of
a carbamate is aldicarb, although use
has largely been curtailed by regula-
tory action because of its high toxicity.
Commonly used carbamates include
carbaryl and pirimicarb.1,3

Toxicity, Clinical Signs, and Symptoms

OPs and carbamates exert a common
mechanism of action by inhibiting the
acetylcholinesterase enzyme, thereby
producing accumulation of acetylcho-
line at the synapses, neuromuscular
junction, and end organs, which results
in excessive stimulation at those sites.
The reaction is generally an irreversible
binding by OPs and a reversible bind-
ing by carbamates, and it influences
treatment approaches for each class of

insecticides. Consequently, acute poi-
soning by OPs tends to be more severe
and refractory than that of carbamates;
however, variations are observed in
each class. There are some notable
carbamates (such as aldicarb) that
have equal if not greater toxicity than
some OPs.1,3

Acute clinical manifestations reflect
the development of cholinergic crisis
and can arise from stimulation of
muscarinic, nicotinic, and/or central
nervous system receptors (Table 2).
Early findings can often mimic a flu-
like illness and include hypersecre-
tion. Miosis is a helpful diagnostic
sign. The classic cardiovascular sign
is bradycardia, although early on,
tachycardia may be present initially
because of nicotinic stimulation. Pro-
gressive symptoms lead to muscle
and respiratory problems. The central
nervous system may also be affected,
signifying severe poisoning, particu-
larly in children.1,3,32–34 Reviews of
case series indicate that between
20% and 30% will have seizures, and
between 50% and 100% of children
will have lethargy, stupor, or coma.32–34

A high clinical suspicion plus di-
rected and persistent environmental
history taking to identify potential
exposures are necessary to identify
these poisonings. Reviews of pedi-
atric poisonings note that, histori-
cally, most children were transferred
to a referral center with the wrong
preliminary diagnosis and parents
initially denied any exposure history.33,34

Laboratory Evaluation and Treatment

Poisoning with OPs and carbamates
can be detected on the basis of clini-
cal findings and history of exposure.
Laboratory confirmation can assist in
the diagnosis by using red blood cell
and plasma cholinesterase levels; both
are typically depressed with acute
poisoning, although there is some
variation among active ingredients as

well as variation in levels by severity of
poisoning.35 Measurement techniques
and resultant levels vary among lab-
oratories; therefore, clinicians will
need to check with their own labora-
tory for reference values. Red blood
cell cholinesterase levels typically are
more specific for acute poisoning and
will be depressed longer than plasma
cholinesterase levels (often 1–3
months) until enzyme is replaced.3 In-
terpretation of results can be dis-
cussed with a pediatric environmental
health specialist or clinical toxicologist.

The parent active ingredient cannot
typically be measured in biological
specimens. These compounds undergo
metabolic transformation in the liver
and are excreted in the urine mostly in
their metabolized form, most of which
are nonspecific metabolites for all
OPs.19 Exceptions include parathion,
methyl-parathion, and chlorpyrifos, all
of which have their own specific me-
tabolite in addition to the nonspecific
metabolites. Urinary metabolites can
be measured, and human data are
available from the CDC on a nationally
representative sample.19 However, an
evidence base to support clinical in-
terpretation of urinary concentrations
is lacking.

Treatment of OP poisoning (and this
applies to the acute treatment of any
other pesticide as well) begins with the
basics of advanced life support, with
any necessary airway or breathing
support as needed. Gastrointestinal
(GI) decontamination is controversial.
The American Academy of Clinical
Toxicology and the European Associa-
tion of Poisons Centres and Clinical
Toxicologists issued a joint statement
on the use of single-dose charcoal for
poisoned patients (inclusive of all types
of poisonings). They stated that activated
charcoal is most effective when given
within 1 hour after the ingestion of
a poison, but routine administration in
all poisonings is not recommended.
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Activated charcoal is contraindicated if
the patient does not have a protected or
intact airway.36 A randomized controlled
trial evaluating the effect of multiple-
dose charcoal for pesticide-poisoned
patients in Asia found no benefit, as
measured by a reduction in mortality.37

Skin decontamination also is critically

important, and clothing should be re-
moved. Medical personnel should take
measures to protect themselves from
contaminated skin and clothing, because
numerous cases of hospital-acquired OP
poisoning have been documented.38

Parents or other family caregivers may
also be at risk for skin contamination.

Seizures should be controlled with in-
travenous lorazepam.3

Atropine can be given as a nonspecific
antidote in both OP and carbamate
poisoning. It will reverse the musca-
rinic effects of the poisoning; however,
it is less effective on central nervous
system effects. It is given as a dose of

TABLE 2 Clinical Signs and Symptoms

Class of Compounds Signs and Symptoms Special Notes, Laboratory Evaluations, Specific Treatments,
or Antidote

Organophosphate and carbamate
insecticides

• Nonspecific early symptoms: headache, nausea,
vomiting, abdominal pain, and dizziness

• Red blood cell and plasma cholinesterase levels

• Sometimes hypersecretion: sweating, salivation,
lacrimation, rhinorrhea, diarrhea, and bronchorrhea

• Measure nonspecific metabolites for most OPs

• Progressive symptoms: muscle fasciculation, muscle
weakness, and respiratory symptoms (bronchospasm,
cough, wheezing, and respiratory depression)

• Specific metabolites can be measured for chlorpyrifos
and parathion

• Bradycardia is typical, although early in acute
poisoning, tachycardia may be present

• Atropine is primary antidote

• Miosis • Pralidoxime is also an antidote for OP and acts as
a cholinesterase reactivator

• Central nervous system: respiratory depression,
lethargy, coma, and seizures

• Because carbamates generally produce a reversible
cholinesterase inhibition, pralidoxime is not indicated
in these poisonings

Pyrethroids • Dermal: skin irritation and paresthesia • At times have been mistaken for acute OP or
carbamate poisoning and treated with atropine with
potentially adverse or disastrous results

• Nonspecific symptoms including headache, fatigue,
vomiting, diarrhea, and irritability

• Symptomatic treatment

• Similar findings found in OPs, including hypersecretion,
muscle fasciculation, pulmonary symptoms and
seizures

• Vitamin E oil for dermal symptoms

Neonicotinoids • Disorientation, agitation—severe enough to require
sedation, drowsiness, dizziness, weakness, and, in
some situations, loss of consciousness

• Supportive care

• Vomiting, sore throat, abdominal pain • No available antidote
• Ulcerations in upper GI tract • No available diagnostic test

Fipronil (N-phenylpyrazole
insecticides)

• Nausea and vomiting • Supportive care
• Aphthous ulcers • No available antidote
• Altered mental status and coma • No available diagnostic test
• Seizures

Organochlorines • Central nervous system: mental status changes and
seizures

• Control acute seizures with lorazepam

• Paresthesia, tremor, ataxia, and hyperreflexia
Glyphosate (phosphonate
herbicides)

• Nausea and vomiting • Supportive care
• Aspiration pneumonia type syndrome
• Hypotension, altered mental status, and oliguria in
severe cases

• Aspiration pneumonia type syndrome
• Pulmonary effects may in fact be secondary to
organic solvent

Chlorophenoxy herbicides • Skin and mucous membrane irritation • Consider forced alkaline diuresis with sodium
bicarbonate in IV fluids• Vomiting, diarrhea, headache, confusion

• Metabolic acidosis is the hallmark
• Renal failure, hyperkalemia, and hypocalcemia

Long-acting anticoagulants (rodenticides) • Bleeding: gums, nose, and other mucous membrane
sites

• Consider PT (INR) or observation

• Bruising • Vitamin K indicated for bleeding (IV vitamin K) or for
elevated PT (INR) (oral vitamin K)

IV, intravenous.
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0.05 to 0.1 mg/kg per dose and may be
given as often as every 15 minutes
until respiratory secretions are con-
trolled.3 Notably, this dose is 10 times
the usual dose given during a re-
suscitation situation, because the pur-
pose is to overcome complete blockade
of the muscarinic channel. Pralidoxime
is also given as a specific antidote to
reverse the acetylcholinesterase in-
hibitor complex. The use of pralidoxime
continues to be of interest, particularly
in developing countries, although most
studies have been performed with
adult patients.39,40 The World Health
Organization recommends its use for
all patients who require atropine.41 Its
use is indicated for OP poisoning, be-
cause cholinesterase inhibition usu-
ally is permanent in OP poisoning. Use
of pralidoxime usually is not neces-
sary or recommended for carbamate
poisoning, because this inhibition is
reversible.3

Pyrethrins and Pyrethroid
Insecticides

Pyrethrins and pyrethroids are a rela-
tively more recent class of insecticides
that have been largely replacing the
use of cholinesterase-inhibiting insec-
ticides, especially in the consumer
market. These insecticides are used for
structural pest control in urban areas,
in gardening or agriculture for row
crops and orchards, and in the home
for pet sprays and shampoo.

The pyrethrins are botanically derived
from pyrethrum, an extract of the
chrysanthemum plant. For these con-
sumer products, pyrethrins are usually
combined with another active in-
gredient: either a longer-acting syn-
thetically derived pyrethroid or one
of the cholinesterase inhibitors. Py-
rethrins are not stable in heat or
sunlight and, therefore, are usually
used more for indoor application. Per-
methrin is the most widely known ex-
ample of a pyrethrin and is one of the

few products licensed for use to apply
to human skin, because it is commonly
used as a pediculicide.3,42,43

Pyrethroids are synthetically derived
compounds that have been modified to
be more stable in sunlight and heat
and are, therefore, used more widely
for insect control, especially outdoors.
Toxicity varies widely among py-
rethrins and pyrethroids, and, although
they are less acutely toxic as a class
than the cholinesterase insecticides,
there is a subgroup of these com-
pounds that has been modified with
a cyano side chain. This modification
creates a compound that is significantly
more resistant to degradation and
potentially more acutely toxic than
other pyrethroids. Commonly used
chemicals in this subgroup include
deltamethrin, cypermethrin, and fen-
valerate—these are the insecticides
to which the majority of toxic signs
and symptoms in the next section
apply.43

Toxicology, Clinical Signs, and
Symptoms

Pyrethroids exert their toxic effect by
blocking the sodium channel at the
level of the cell membrane. Most
clinical reports of poisoning occur
either through excessive skin contact
or through ingestion or inhalation. The
result is continued hyperpolarization,
effectively inhibiting cell function.
Some types of pyrethroids also work
at other sites, including voltage-
dependent chloride channels and
γ-aminobutyric acid–gated chloride
channels. This appears to be one of
the reasons for a variety of toxicity
found among pyrethroid insecti-
cides.42,43 Pyrethroids with a cyano
group, also known as type II pyreth-
roids, constitute most cases of human
poisoning.42,43 Pyrethroids are well
absorbed across the GI tract, but
limited penetration occurs across the
skin barrier, which can limit acute

toxicity.42,44 Some pyrethroids have
a high acute toxicity, usually after in-
gestion.42,45 Pyrethroids are metabo-
lized by the liver and excreted in their
metabolic forms.

Pyrethroids have adverse effects on
the nervous system, GI tract, and skin.
Specific signs and symptoms are found
in Table 2. Similar to OPs, muscle
fasciculation, weakness, an altered
level of consciousness, and seizures
can develop after exposures to some
pyrethroids.42–45 Of note, paresthesias,
including burning, tingling, stinging,
and eventually numbness, are char-
acteristic of pyrethroid exposure.46,47

The paresthesias appear to be dose-
dependent and occur at pyrethroid
dosages lower than what would cause
systemic toxicity, thereby acting as
a warning of exposure. The par-
esthesias are self-limiting once expo-
sure is eliminated.48

Laboratory Evaluation and Treatment

Pyrethroid toxicity is identified through
clinical history and knowledge of ex-
posure to the agent. There are no
rapidly available diagnostic laboratory
tests. Most pyrethroids are metabo-
lized to 3-phenoxybenzoic acid, which
can be recovered in the urine. CDC
national surveys provide biomonitor-
ing information on pyrethroid urinary
metabolites and can act as compari-
son for background measures of ex-
posure in the general population.
However, in the clinical setting, results
of metabolite levels are usually
obtained from specialty laboratories
and are not immediately available;
therefore, these results not useful in
acute clinical management.

Paresthesias are generally self-limiting
and resolve within 24 hours.46,48 If
exposure is interrupted after the on-
set of paresthesias and other dermal
findings, no additional treatment is
necessary. Vitamin E oil or cream
has been shown to improve the
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symptoms associated with the par-
esthesias.47 The mechanism is not
completely clear; however, in experi-
mental studies, vitamin E (α-tocopherol)
blocked tetramethrin-modified sodium
channels.49

Treatment of systemic pyrethroid poi-
soning is supportive, in general, and
there are no specific antidotes. Be-
cause of the similar features of cho-
linesterase inhibitor poisoning, some
patients have been treated errone-
ously with high atropine, sometimes
with disastrous results.45 Efforts have
been aimed at antagonizing the so-
dium current resulting from the
pyrethroid blockade. Several medi-
cations have been tested in the animal
model, but, to date, none have been
considered effective antidotes for sys-
temic pyrethroid poisoning in humans.
For significant neurologic effects,
patients should have standard de-
contamination, including GI tract de-
contamination, supportive respiratory
care, seizure control with diazepam or
lorazepam, and careful dosing of atro-
pine for excessive salivation.42 Proper
identification of the offending agent is
imperative to distinguish these poison-
ings from OPs and often requires a high
index of suspicion and a thorough ex-
posure history.

Organochlorine Insecticide
(Lindane)

The discussion of acute toxicity for
organochlorines is focused on lindane,
because most other organochlorine
compounds have been banned for use in
the United States. Other organochlorines,
including DDT and some of the cyclo-
dienes, including chlordane and dieldrin,
are important compounds, because they
can still persist in human and environ-
mental samples. These chronic expo-
sures are of continuing concern for
developmental health effects, including
immunotoxicity, endocrine disruption,
and neurodevelopmental insults (see

Chronic Health Effects of Pesticide Ex-
posure).

Lindane, also known technically as the
γ-isomer of hexachlorocyclohexane, is
still approved in some states for
control of lice and scabies. However,
in a comparison of in vitro activity
against lice with other pediculicides, it
was the least effective.50 It is effi-
ciently absorbed across the skin (ap-
proximately 9%) and even more so
across abraded skin, such as with
severe excoriations from scabies.51,52

Signs and symptoms are noted in
Table 2. Treatment is supportive and
includes decontamination and the
control of seizures with lorazepam.
There is no specific antidote. Lindane
has been banned in California be-
cause of high levels found in the wa-
ter supply.53

Neonicotinoids

Neonicotinoids are a new class of
insecticides based on metabolic alter-
ations of nicotine. They are used pri-
marily in agriculture and are gaining
widespread use for flea control on
domestic animals. They act on the
nicotinic N-acetylcholine receptors and
selectively displace acetylcholine. They
do have a relatively selective affinity
for insects as opposed to mammals,
although there have been a few
reports of human poisoning.54–56 The
most commonly used neonicotinoid in
the United States is imidacloprid. In-
formation about toxicity and signs and
symptoms can be found in Tables 1
and 2.

N-Phenylpyrazoles

Fipronil is the primary representative
of this class and was developed in the
mid-1990s. It is widely used in flea
control on domestic pets. It is also
used in ant and roach bait stations, ag-
riculture crops, and lawn treatments.
It acts by inhibiting γ-aminobutyric
acid–gated chlorine channels. The

inhibition will block chloride passage
and result in hyperexcitability of the
cell.57–59 Signs and symptoms are
reported in Table 2.

HERBICIDES

Chlorophenoxy Herbicides

Chlorophenoxy herbicide compounds
are often mixed with fertilizers and are
used both in agriculture and on resi-
dential lawns. These compounds are
well absorbed from the GI tract but are
not well absorbed after inhalational or
dermal exposure.60 Examples of com-
monly used chlorophenoxy herbicides
are 2,4-D and 2,4,5-trichlorophenoxy
acetic acid. The half-lives of these
compounds range between 13 and 39
hours. They are mostly excreted un-
changed in the urine; excretion can be
greatly enhanced in an alkaline envi-
ronment.3,61,62 More toxic substances
that can be produced during the
manufacture of these herbicides in-
clude dioxins, which were contam-
inants of the herbicide Agent Orange
and were found in the Love Canal
chemical dump site.63

Primary initial effects are on the skin
and mucous membranes. Severe poi-
soning will result in metabolic acidosis
and possibly renal failure.3,61,64 Specific
symptoms are discussed in Tables 1
and 2. The compounds can be mea-
sured in the urine, although similar to
pyrethroid insecticides, analyses are
generally performed at specialty labo-
ratories, so results are usually not
immediately available to clinicians.
Treatment is primarily supportive and
may also include forced alkaline di-
uresis by adding sodium bicarbonate
to the fluids and establishing a high
urine pH and high urine flow.3,61,65

Phosphonate Herbicides
(Glyphosate)

Glyphosate is a commonly used her-
bicide and is commercially available in
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many products. Glyphosate acts on the
cell wall of plants, so, theoretically, it
should have no effect on human cells,
at least by way of its primary mech-
anism of action. Despite this, there are
numerous reports in the medical lit-
erature of adverse events after human
exposure, particularly unintentional
ingestions. Patients have presented with
signs and symptoms consistent with an
aspiration pneumonia–like syndrome,
and the offending agent may be the
hydrocarbon solvent with which the
glyphosate is mixed. Treatment is pri-
marily supportive, and providers should
be vigilant for aspiration pneumonia.

RODENTICIDES (LONG-ACTING
ANTICOAGULANTS)

Most currently used rodenticides be-
long to the class of warfarin-type
anticoagulants. Unlike warfarin, the
superwarfarin agents, such as brodi-
facoum, have a much longer half-life.
Although they have traditionally been
available as pellets that can be spread
around or in a box that the rat can
consume, the EPA has recently changed
the type of products that are available to
consumers. Since 2008, superwarfarins
can only be sold as a child-resistant bait
station instead of loose pellets.66

The mechanism of action is inhi-
bition of the synthesis of vitamin
K–dependent clotting factors. As such,
the primary manifestations of toxicity
are bleeding and easy bruisability. In
severe cases, bleeding may be life-
threatening. Clinicians who suspect
that their patients may have ingested
a superwarfarin should consider ob-
taining a prothrombin time (PT; also
known as the international normal-
ized ratio [INR]).3 However, several
studies that have analyzed cohorts of
exposed children have found very few
subjects with an elevated PT (INR) or
active bleeding. Therefore, in sit-
uations in which it is unclear whether
a child ingested more than a few

pellets, it is reasonable to simply ob-
serve the child.67–70 Most patients can
be managed in the outpatient setting
as long as the ingestion has been
recognized early.71

Treatment is vitamin K and should be
reserved for patients with elevated PT
(INR) levels or active bleeding. With
severe bleeding or shock, a trans-
fusion of blood or plasma is indicated
as well.3

CHRONIC HEALTH EFFECTS OF
PESTICIDE EXPOSURE

The health implications of the nonacute,
relatively low, but often repetitive and
combined exposures encountered
routinely by children are an ongoing
focus of concern and inquiry for sci-
entists, regulators, and parents.72,73

Pediatricians are well placed to pro-
vide guidance to parents about poten-
tial long-term or subtle health effects
from pesticide residues on food, in
water, or used in homes or schools
and on exposure-reduction strategies.
However, surveys suggest pediatricians
often feel ill-prepared with training in
this topic, underscoring the impor-
tance of improving educational oppor-
tunities for clinical providers.74–76

The associated health effects of
chronic pesticide exposure in children
vary, reflecting the diversity of toxi-
cological properties of this broad
group of differing chemicals. Some of
the important end points of concern
include an increased risk of cancer,
abnormal neurodevelopment, asthma,
perturbation of gestational growth, and
endocrine-mimicking effects. Health
effects of pesticides and the current
relative strength of the evidence base
are reviewed in subsequent sections
for each of these health outcomes.

Childhood Cancer

All pesticides undergo in vitro and
animal testing to determine their

likelihood of causing cancer. The EPA
maintains a list and classification of all
active ingredients in pesticides and
their potential for carcinogenicity. The
method of identifying potential carci-
nogenicity has changed. Before 1996,
pesticides were assigned a letter
classification (eg, pesticides with the
“C” classification were considered
“possibly carcinogenic”). Subsequently,
pesticides have been assigned a cate-
gory such as “likely to be carcinogenic
to humans,” “suggestive evidence of
carcinogenic potential,” “inadequate ev-
idence,” and “not likely.” These catego-
ries are not directly comparable, so
both classifications (before 1996) and
categories (after 1996) continue to exist.

The pesticides that are categorized as
“possibly carcinogenic” or “likely to
be carcinogenic to humans” are
available from the EPA via an e-mailed
report.77 Included in this report are
some well-known and widely used
OPs, carbamates, pyrethroids, and
fungicides. Within classes of pesti-
cides, variation in carcinogenicity po-
tential exists. Note that a pesticide,
such as cypermethrin, that has
“replaced” use of cancer-causing OPs
has cancer-causing potential.

A substantial amount of observational
epidemiological data demonstrate a
link between pesticide exposure and
childhood cancers.78–87 However, the
evidence base includes studies that
found no association between child-
hood cancers and pesticides or few
associations that cannot be ruled out
as a chance finding.88,89 Overall, the
most comprehensive reviews of the
existing literature implicate an asso-
ciation of pesticides with leukemia
and brain tumors.78,79

Leukemia

In 1998, Zahm and Ward79 reviewed 18
studies assessing the relationship be-
tween pesticide exposure and leukemia;
13 studies found an elevated risk, and,
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for 6 of those studies, the association
was statistically significant. The most
frequently occurring associations
among the studies were between
pesticide exposure and acute lym-
phocytic leukemia.

A 2007 review by Infante-Rivard and
Weichenthal78 summarized the 1998
review of Zahm and Ward and updated
findings from recent studies. Although
it was previously postulated that
childhood exposure to agricultural
products or proximity to an agricul-
tural setting would present the highest
risks, the most commonly associated
pesticide exposure in childhood acute
lymphocytic leukemia studies was
household insecticide use. Cases were
more likely to have had preconception
exposure and/or exposures in utero in
most studies. The main limitations with
the studies in the 1998 review included
crude exposure assessment, concern
for recall bias, small numbers of ex-
posed cases, and mixing of different
leukemia types.78

In the updated review, 5 of 6 recent
case-control studies found a statisti-
cally significant relationship between
pesticide exposure and leukemia.84,85,90–92

In particular, 2 studies included the
most detailed exposure assessment to
date and reported findings related to
a dose/exposure–response gradient.84,85

The primary risk factors were mater-
nal exposure to pesticide between the
periods of preconception through
pregnancy. The largest of the 2 stud-
ies had 491 cases and an equal
number of controls, focused only on
acute lymphocytic leukemia, included
a measure of frequency of use, and
considered genetic susceptibility. For
maternal use of herbicides, plant
insecticides, and pesticides for trees
during pregnancy, the odds ratio (OR)
was 1.84 (95% confidence interval [CI],
1.32–2.57), 1.97 (95% CI, 1.32–2.94),
and 1.70 (95% CI, 1.12–3.59), re-
spectively. For parental use during the

child’s postnatal life, OR was 1.41 (95%
CI, 1.06–1.86), 1.82 (95% CI, 1.31–2.52),
and 1.41 (95% CI, 1.01–1.97) after ex-
posure to herbicides, plant insecticides,
and pesticides for trees, respectively.84

To further explore associations between
pesticides and leukemia, a group of
authors conducted 2 meta-analyses.
They provided similar and additional
support to the associations described
previously. One examined studies that
included parental occupational expo-
sure (prenatally and in early childhood)
and leukemia in their offspring. Mater-
nal occupational exposure, but not pa-
ternal occupational exposure, was found
to be associated with leukemia. The
reported OR was 2.09 (95% CI, 1.51–2.88)
for overall pesticide exposure, 2.38
(95% CI, 1.56–3.62) for insecticide ex-
posure, and 3.62 (95% CI, 1.28–10.3) for
herbicide exposure.93 The second meta-
analysis assessed pesticide exposure in
the home and garden setting. In this
meta-analysis, 15 studies were included,
and exposures during pregnancy to
unspecified pesticides, insecticides, and
herbicides were all associated with
leukemia (OR, 1.54 [95% CI, 1.13–2.11],
2.05 [95% CI, 1.80–2.32], and 1.61 [95%
CI, 1.2–2.16], respectively).94

Brain Tumors

Zahm and Ward’s 1998 review included
16 case-control studies examining
associations between brain tumors
and pesticide exposures. Of these, 12
found an increased risk estimate of
brain tumors after pesticide exposure;
7 of these findings reached statistical
significance. Associated exposures
were most often from parental use
of pesticides in the home, in the gar-
den, and on pets. Interpretation of
these studies is difficult given the
inadequate exposure assessments,
small numbers because of a relatively
rare childhood outcome, and a mix-
ture of brain tumor types among
cases.79

Since 1998, 10 additional studies have
been published, all but one of which
demonstrated an increased risk esti-
mate of cancer with maternal and/or
paternal exposure, although not all
studies demonstrated statistical sig-
nificance. Some of the more robust
findings come from a case-control
study with 321 cases of astrocyto-
mas. The risk estimate from maternal
occupational exposure to insecticides
before or during pregnancy was 1.9
(95% CI, 1.1–3.3). The risk estimates
for paternal exposure for insecticides,
herbicides, and fungicides were 1.5,
1.6, and 1.6, respectively. These risk
estimates were just short of reaching
statistical significance.87 In a cohort
study of more than 200 000 patients,
paternal exposure in any occupation
and in agricultural/forestry preceding
conception was associated with an
increased risk of central nervous
system tumors (relative risk [RR], 2.36
[95% CI, 1.27–4.39] and RR, 2.12 [95%
CI, 1.08–4.39], respectively).83 For all
studies, it appears that prenatal ex-
posure to insecticides, particularly in
the household, as well as both ma-
ternal and paternal occupational ex-
posure before conception through
birth represent the most consistent
risk factors.83,86,87,95–100

Ewing Sarcoma

Two case-control studies were per-
formed to evaluate potential parental
occupational exposures and the de-
velopment of Ewing sarcoma (ES). One
study of 196 cases and matched con-
trols found an association between ES
in boys age 15 years or younger and
household pesticide extermination (OR,
3.0; 95% CI, 1.1–9.2). There was no as-
sociation between parental occupa-
tional exposure to pesticides and ES.101

A study in Australia compared 106
cases of either ES or peripheral prim-
itive neuroectodermal tumor with 344
population-based controls. Exposures
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included prenatal exposure from con-
ception through pregnancy and also
included parental exposures through
the time of the child’s diagnosis. Nota-
ble elevated risks were observed for
mothers who worked on farms (OR,
2.3; 95% CI, 0.5–12.0), mothers who
handled pesticides (OR, 2.3; 95% CI,
0.6–8.5), patients who ever lived on
a farm (OR, 2.0; 95% CI, 1.0–3.9), and
farming fathers at the time of con-
ception and/or pregnancy (OR, 3.5; 95%
CI, 1.0–11.9).102 Of note in this study, all
95% CIs include 1.0, so they did not
reach statistical significance, although
some ORs approached it.

In summary, there is some evidence of
increased risk of developing several
childhood cancers after preconception
and/or prenatal exposure to pesti-
cides. The strongest evidence appears
to be for leukemia, which is a relatively
more common type of childhood can-
cer than brain tumors. Maternal ex-
posure to insecticides and paternal
occupational exposure appear to carry
the greatest risk.

Neurodevelopment/
Neurobehavioral Effects

Many pesticides have well-described
acute neurotoxicant properties that
have been described previously in this
report in relation to human poisoning
episodes and acute toxic mechanisms.
However, information on the potential
neurodevelopmental toxicity arising
from chronic, low-level exposure in
gestational or postnatal life is in-
adequate or lacking for most pesti-
cides in use. There is a growing
available evidence base supporting an
adverse effect on neurodevelopment
from 2 classes of insecticides, the
organochlorines (specifically DDT and
its metabolite p,p′-dichlorodiphenyldi-
chloroethylene [DDE]) and, most re-
cently, OPs. Several recent reviews of
the evidence base are now avail-
able.103–105

Although chronic neurologic sequelae
after acute OP poisoning have been
observed in multiple adult studies,
the epidemiological data on children
are limited.106,107 A recent neuro-
psychological evaluation of healthy
school-aged children who had experi-
enced hospitalization for acute OP
poisoning before the age of 3 years
found subtle but significant deficits
in their ability to restrain and control
their motor behaviors compared
with both children who had no history
of poisoning and children who had
a history of early life poisoning with
kerosene.108

Of greater public health concern is
the potential neurotoxicity from rou-
tinely encountered chronic exposures.
This is the subject of study in ongoing,
large National Institutes of Health/EPA-
sponsored prospective birth cohorts.
Studies in 2 urban settings and a rural
farmworker community have enrolled
women during pregnancy with an
objective assessment of exposure by
the use of environmental measure-
ments and biological monitoring.104,109,110

Follow-up assessment of neurodevel-
opment and neurobehavior in their
children with the use of validated tools
such as the Brazelton Neonatal As-
sessment Scales, the Bayley Scales of
Infant Development, the Child Behavior
Checklist, and IQ testing at comparable
intervals is being conducted. To date,
remarkably similar findings relating
adverse neurodevelopmental and neu-
robehavioral outcomes associated with
prenatal OP exposure have been made
in these distinct cohort studies. For
example, in 2 cohorts, the Brazelton
Neonatal Behavioral Assessment Scale
was administered in the first weeks
of life. In both, deficits in the primi-
tive reflex domain were noted with
the other 6 of 7 Brazelton Neonatal
Behavioral Assessment Scale do-
mains not associated with prenatal
OP exposure.111,112 Two of the cohorts

have published their Bayley Mental
and Psychomotor Developmental In-
dex results conducted during the
toddler years (ages 2–3).113,114 Sig-
nificantly poorer mental development
was associated with higher OP expo-
sure in both, whereas one of the
cohorts also observed OP-associated
deficits in the motor scale at 3 years
of age. Results of Child Behavior
Checklist assessments are also
available for 2 cohorts, conducted at
2 years of age in one and 3 to 4 years
of age in the other. Significantly in-
creased scores representative of per-
vasive developmental disorder were
associated with higher OP exposure in
both.113,114 One cohort also had in-
creased scores for inattention and
attention-deficit/hyperactivity disorder
subscales.114 All 3 cohorts have found
decrements in IQ testing associated
with higher prenatal exposures at the
time of follow-up at 7 years of age.115–117

In one of the cohorts, postnatal ex-
posure effects in the child have been
investigated and reported. Interestingly,
improved mental development based on
Bayley’s Index at 12 and 24 months of
age is associated with higher contem-
porary child excretion of OP urinary
metabolites. Explanations for this are
debated but include theories that chil-
dren with higher cognitive abilities may
explore their environments more thor-
oughly and, as such, experience higher
exposure.

Recently, a US-based cross-sectional
analysis demonstrated that children
with high urinary concentrations of
OP metabolites were more likely to
have a diagnosis of attention-deficit/
hyperactivity disorder. This study used
data from a representative sample of 8-
to 15-year-old children collected as part
of the NHANES conducted by the CDC.118

One study based in Ecuador has ex-
amined the relationship of OP exposure
on neurodevelopment in school-aged
children.119 Prenatal exposure (based
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on mother occupational history ques-
tionnaire) was associated with a de-
crease on the Stanford-Binet copying
test among the study subjects at 7
years of age. Their concurrent exposure
(on the basis of OP urinary metabolites)
was associated with an increase in
simple reaction time.

The toxicological mechanisms that un-
derlie the adverse neurodevelopmental
observations are also under inves-
tigation. Interestingly, noncholinergic
mechanisms are being deciphered in
animal models and in vitro studies,
distinct from the well-described mech-
anism of acute OP toxicity (cholines-
terase inhibition) and occurring at
doses much lower than required to
inhibit cholinesterase.120

Well-designed recent cohort studies and
previous work including animal models
suggest that OP exposures that are
being experienced by US children may
have adverse neurodevelopmental con-
sequences. The plasticity of these effects
and clinical implications are as yet un-
clear, although continued assessments
as these cohorts age and enter school
age are planned and may add clarity.
The potential modification of these ef-
fects on the basis of genetic factors,
specifically metabolic enzymes involved
in pesticide detoxification pathways, are
also being explored in these cohorts. For
example, preliminary analyses indicate
that children with a particular variant
of the paraoxonase I gene, which is
associated with lower levels of this OP-
metabolizing enzyme, may be at higher
risk of health consequences from OP
exposure.121,122

Although DDT has not been used since
the early 1970s, its persistence in the
environment and fat solubility results in
ongoing detection of the parent com-
pound and breakdown product (DDE) in
contemporary US populations.19 The
potential adverse neurodevelopmental
consequences of prenatal DDT (2
studies) and DDE (several studies) was

studied in one of the recent cohorts
described previously in this report,
which was a predominately Mexican
American farmworker population. In
this cohort, maternal serum DDT levels
were negatively associated with mental
development and psychomotor de-
velopment at 12 and 24 months.123

Maternal serum DDE was associated
with reduced psychomotor development
at 6 months and mental development at
24 months. A review of the overall evi-
dence base reveals that studies of
in utero DDE exposure and neuro-
development are mixed, with at least 2
studies showing decrements in psy-
chomotor function. Both of the 2 studies
that have evaluated effects of DDT ex-
posure observed cognitive deficits.103

In summary, the existing and recently
emerging evidence base suggests that
organochlorine and OP exposure in
early life, particularly prenatally, may
have adverse consequences on child
neurodevelopment.

Physical Developmental Effects

In addition to neurodevelopmental
toxicity, there is also considerable
concern of physical developmental
toxicity to the embryo and fetus from
pesticide exposure. These concerns
arise from multiple epidemiological
studies that have investigated their re-
lationship to adverse pregnancy out-
comes including intrauterine growth
retardation, preterm birth, fetal death,
and congenital anomalies. The available
studies are heterogeneous in design,
are conflicting in results, and often have
an insufficient exposure assessment.
Nonetheless, pesticides remain one of
the most common environmental ex-
posures of concern cited in relation to
adverse pregnancy outcomes and have
been the focus of recent reviews on the
topic, which include weight of the evi-
dence evaluations.124–126

Among studies that are able to address
specific types of pesticide exposures,

there are more data focused on the
organochlorine and OP insecticides or
phenoxy or triazine herbicides. These
represent the currently or historically
(eg, organochlorine) most heavily used
pesticides. This review summarizes the
highlights of the existing evidence base
with a focus on studies that incorporate
direct measures of exposure for in-
dividual study subjects.

Fetal Death and Birth Defects

A California-based case-control study
found an increased risk of fetal death
attributable to congenital anomalies
when OP application occurred in the
residential area of the mother during
weeks 3 through 8 of pregnancy—
consistent with organogenesis.127 One
other study found an elevated risk of
spontaneous abortion associated with
chlorophenoxy herbicides. However,
as with some studies of birth defects
discussed previously, this study also
relied on self-report and less reliable
means of exposure assessment.128

Results are not consistent, because
other studies have not found associ-
ation of parental exposure to OPs
with spontaneous abortion or still-
birth.129–131

Birth defects will be discussed first,
followed by other adverse birth out-
comes. The more common birth
defects include orofacial clefts, limb
defects, and neural tube defects, which
are generally the defects studied in
relationship to pesticide exposures.
Although several studies have found
associations of maternal or paternal
exposures with a wide variety of birth
defect categories, all of the studies
used indirect measures of exposure
and most were ecological study de-
signs, making interpretation of the
adverse birth outcome evidence base
inadequate and unreliable.125

A 1995 review article discussed the
available evidence for associations
between birth defects and potential
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pesticide exposure.132 Five studies were
included that assessed various birth
defects (central nervous system, oral
cleft, limb defects) compared with ma-
ternal agricultural occupation. Four of
those 5 reported an elevated RR or an
OR ranging from 1.6 to 5.0; however, only
2 were statistically significant.133–137

Of note, in these studies, there was not
an assessment to any single pesticide;
rather, the “exposure” was maternal
occupation.

Six additional studies from this period
evaluated maternal pesticide exposure
at work and the development of birth
defects. Of the 5 studies with an ele-
vated OR or RR, ranging from 1.3 to
7.5,138–142 3 were statistically signifi-
cant. Unfortunately, some of these
studies included small numbers of
cases, and others were likely to have
significant exposure misclassification.
The conclusion of this review was that
there are some indications of elevated
risk but no clearly convincing evi-
dence.143

Two studies from Minnesota have
reported a relationship between phys-
ical defects in children and paternal
occupation of pesticide applicator. The
first study compared data from a birth
registry between 1989 and 1992. A
geographic section of Minnesota that
had the highest agriculture activity and
highest frequency of use of chloro-
phenoxy herbicides and fungicides was
also found to have the highest rate of
birth defects (30.0/1000). By compari-
son, the general population in this same
region had a birth defect rate of 26.9/
1000. Interestingly, there was a seasonal
effect, with the highest frequency oc-
curring in infants who were conceived
in the spring, the same time as most
herbicide and some fungicide applica-
tion (OR, 1.36; CI, 1.10–1.69).144 The
second study is a cross-sectional study
that used a survey of licensed appli-
cators and subsequently more in-depth
interviews of either/both the applicator

and female partners of licensed appli-
cators when possible. The study even-
tually included live births fathered by
536 applicators. The birth defect rate
in this study was 31.3/1000, which is
statistically significantly higher than
what the previous study found for the
general population. Again, there was
a significant difference in season of
conception (7.6% in spring versus 3.7%
in other seasons).145

Studies of birth defects often include
all types within the analysis because of
insufficient numbers of individual
defects to allow adequate power of
statistical analyses. A meta-analysis
used 19 studies that had sufficient
data to be included to estimate the
effects of pesticides on orofacial
clefting. Maternal occupational expo-
sure to pesticides was associated with
orofacial clefts (OR, 1.37; 95% CI, 1.04–
1.81). There was a weaker association
for paternal occupation (OR, 1.16; 95%
CI, 0.94–1.44).146 Studies on 3 other
birth defects—cryptorchidism, hypo-
spadias, and polythelia—will be dis-
cussed in the section on endocrine
effects.

In summary, a small risk elevation is
noted for birth defects and pesticide
exposure, but the findings are not
robust, and the data specific to pes-
ticide subtypes are not adequate.

Adverse Birth Outcomes (Low Birth
Weight, Decreased Gestational Age)

DDT (and its major metabolite DDE) is
the organochlorine that has been most
extensively examined in relation to
birth defects, fetal death, and fetal
growth, with mixed findings. Fetal
exposures, as determined by maternal
serum or umbilical cord blood levels,
have been associated with preterm
birth, decreased birth weight, and
intrauterine growth retardation.147–151

However, not all studies reported
significant associations between ex-
posure with infant birth weight or

preterm birth, including a relatively
recent study of Mexican American
farmworking women in the United
States with higher exposures in com-
parison with a similar group of a na-
tional sample of nonfarmworking
Mexican American women.142,152 In the
largest cohort study to date (a US
cohort of births between 1959 and
1966), DDE concentrations in maternal
serum during pregnancy demon-
strated a dose–response relationship
to risk of preterm delivery and de-
livering small for gestational age
(SGA) infants.147

Exposure to pesticides is associated
with risk of decreased birth weight. In
a study conducted before recent reg-
ulatory actions that reduced their
residential use, exposure to the OPs
chlorpyrifos and diazinon were asso-
ciated with decreased birth weight in
a New York City cohort.110 In another
New York City cohort, birth weight
was reduced among mothers with
higher OP exposure levels in preg-
nancy, but only among those with
a genetic polymorphism of an OP de-
toxification enzyme (paraoxonase 1 or
PON1).150 In a similar longitudinal
pregnancy cohort conducted among
Latina farmworkers in agricultural
California, no association of maternal
pregnancy exposure to OPs and birth
weight was determined, but a re-
duction in gestational age was asso-
ciated.153

An ecological study determined that
women in a rural region of Iowa with
increased levels of triazine, metola-
chlor, and cyanazine herbicides in the
drinking water had an elevated risk of
delivering an infant with intrauterine
growth retardation compared with
women in other parts of the state.154

A study based in France reported that
atrazine levels in municipal drinking
water throughout pregnancy were
not associated with increased risk of
delivering an SGA infant but that the
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risk of delivering an SGA infant in-
creased when the third trimester oc-
curred in whole or in part during the
period of May through September,
when atrazine levels typically peak.155

Summary: Physical Developmental
Defects

In summary, the true extent and nature
of pesticide exposure on adverse fetal
growth and birth outcomes is un-
known despite suggestive epidemio-
logical studies that link some of the
most widely used pesticides to re-
duced intrauterine growth, fetal death,
preterm birth, and congenital anom-
alies. Very little is known about many
pesticide types in current use, in-
cluding synthetic pyrethroids and
carbamate insecticides, rodenticides,
and fungicides. Studies that examine
the timing and extent of exposure to
pesticides and exposure to pesticide
mixtures with validated exposure as-
sessment techniques including bi-
ological markers are needed. The
potential for differential vulnerabilities
because of genetic polymorphisms
that influence the toxicological prop-
erties of these exposures must also be
explored.

ENDOCRINE EFFECTS

An emerging concern, although less
well studied in humans, is the potential
effects that some chemicals including
pesticides may have on the endocrine
system. Some of the most notable
pesticides thought to have such effects
are the organochlorine pesticides,
such as DDT, endosulfan, methoxychlor,
chlordecone, chlordane, and dieldrin.
Other herbicides (atrazine, 2,4-D, and
glyphosate) and fungicides (vinclozo-
lin) also have some endocrine activ-
ity.156–159 The associations are very
complex and are primarily based on
in vitro and animal studies. Estrogen-
mimicking properties tend to be the
most commonly reported, although

effects on androgen and thyroid hor-
mones, among others, are also
reported. Feminization has been noted
in alligators found in lakes highly
contaminated by organochlorine pes-
ticides.160 Hayes et al161 have studied
the effects of atrazine on amphibians
and have noted a 10-fold decrease in
testosterone from exposure to 25 ppb
of atrazine in mature male frogs. The
mechanism of the latter appears to be
activation of the enzyme aromatase,
which promotes conversion of tes-
tosterone to estrogen.162

The human epidemiology literature is
limited on endocrine effects from
pesticides. One report from Macedonia
noted some degree of early pubertal
findings, primarily premature the-
larche, which was hypothesized to be
related to organochlorine pesticide
exposure.163 A study in 2000 with 48
patients, 18 of which had cryptorchi-
dism, first raised the hypothesis about
an association with organochlorine
pesticides. An association between
cryptorchidism and organochlorine
pesticide levels has been hypothe-
sized.164 Since then, additional case-
control studies have been conducted
to examine the effects of organo-
chlorines on endocrine-related birth
outcomes, cryptorchidism, hypospa-
dias, and/or polythelia. Two focused
on fetal exposures from maternal levels
of DDE alone and development of
cryptorchidism and hypospadias.165,166

Bhatia et al165 calculated an OR of 1.34
(95% CI, 0.51–3.48) for the association
of cryptorchidism and DDE and 1.18
(95% CI, 0.46–3.02) for the association
of hypospadias and DDE. Longnecker
et al166 estimated an OR of 1.3 (95% CI,
0.6–2.4) for the association between
DDE and cryptorchidism and an OR of
1.2 (95% CI, 0.6–2.4) the association
between DDE and hypospadias. The
modest association is felt to be in-
conclusive with the imprecision in risk
estimates and suggests that a larger

sample size may be needed. A third
case-control study found inconclusive
results on the effect of heptachlor and
β-hexachlorocyclohexane levels in preg-
nant women on cryptorchidism. For
heptachlor, the OR was 1.2 (95% CI, 0.6–
2.6), and for β-hexachlorocyclohexane,
the OR was 1.6 (95% CI, 0.7–3.6). The
sample size in this study was 219 cases,
compared with 564 controls.167

Two nested case-control studies have
examined the possibility that multiple
organochlorine compounds will have
a cumulative effect on the develop-
ment of urogenital abnormalities in
boys.168,169 Fernandez et al168 reported
that total xenoestrogens as well as
detectable pesticide levels were as-
sociated with cryptorchidism and/or
hypospadias. They found elevated
ORs in the range of 2.19 for endosul-
fan to 3.38 for lindane. All 95% CIs
were noted to be statistically signifi-
cant. The study in Finland and Denmark
reported a significant relationship be-
tween chlordane and cryptorchidism
but no other relationships between 7
other individual organochlorines. How-
ever, combined analysis of the 8 per-
sistent pesticides did demonstrate
a statistically significant increase in
cryptorchidism in exposed boys.169

Testing chemicals is an important and
necessary step for the EPA to determine
potential long-term risks from pesticide
during the registration or re-registration
process. There has been progress in the
development of appropriate biomarkers
to evaluate chemicals for the presence
of endocrine-disruption qualities. The
ability to measure DDE and dioxins
from human milk has been developed.170

More recently, a biomarker for xenoes-
trogen mixtures was developed in
Spain.171

In summary, there is compelling
basic science evidence for endocrine-
mimicking effects of several pesti-
cide chemicals that is sound and
scientifically plausible. Human data
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are slowly emerging but not yet con-
clusive.172

Asthma

Given the widespread use of pesticides
and the high morbidity of asthma in
children, questions have been raised
regarding pesticides as triggers as well
as risk factors for incident disease.
Concern is raised by a mounting adult
occupational literature associating pes-
ticides with asthma or other measures
of respiratory health. In addition, pre-
liminary toxicological data provide
mechanisms that link pesticides and
asthma. An important limitation of most
epidemiological studies to date is the
lack of exposure specificity regarding
pesticide chemicals or chemical classes.
In addition, studies regarding children
are few.

There is indirect evidence that pesti-
cides skew the immune response to-
ward the T helper 2 (Th2) phenotype
associated with atopic disease. The
National Institutes of Health/EPA-
sponsored rural birth cohort de-
scribed above regarding evaluation of
neurodevelopmental effects has also
observed that maternal agricultural
work was associated with a 26% in-
crease in proportion of Th2 cells in their
24-month-old infants’ blood samples.173

The percentage of Th2 cells was asso-
ciated with both physician-diagnosed
asthma and maternal report of wheeze
in these infants. This population of
largely Mexican American farmwork-
ers was selected for study on the
basis of the relatively high use of OP
pesticides in this agricultural area.

Animal-based toxicological mechanis-
tic models include OP-induced airway
hyperreactivity via alteration in mus-
carinic receptor function in airway
smooth muscle and oxidative stress
induced by OP-related lipid perox-
idation.174–177

The few epidemiological data on pesti-
cides and respiratory health in children

have mixed results. In a cohort of rural
Iowan children, any pesticide use in-
doors or any outdoor use in the pre-
vious year was not significantly
associated with asthma symptoms and
prevalence.178 Contrarily, a cross-
sectional analysis of Lebanese chil-
dren identified increased risk of
chronic respiratory symptoms, in-
cluding wheeze, among those with any
pesticide exposure in the home, expo-
sure related to parent’s occupation,
and use outside the home. The highest
risk was observed for children whose
parents had occupational exposure to
pesticides (OR, 4.61; 95% CI, 2.06–
10.29).179 However, given this study’s
cross-sectional design, it is not possible
to discern whether the pesticide expo-
sure preceded the diagnosis of asthma.

Among exposures in the first year of
life explored in a nested case-control
study of the Southern California
Children’s Health Study, both herbi-
cides and pesticides/insecticides had
a strong association with asthma di-
agnosis before 5 years of age (OR,
4.58 [95% CI, 1.36–15.43] and OR, 2.39
[95% CI, 1.17–4.89], respectively).180

More published data are available
regarding adult farmers and adult
rural residents. These studies more
consistently support a link between
pesticides and respiratory symptoms
or chronic respiratory disease, such
as asthma.181,182 For example, use of
multiple individual pesticides was
evaluated in relation to self-reported
episodes of wheeze in the previous
year in a large cohort of commercial
pesticide applicators (adults) and
farmers enrolled in the Agricultural
Health Study.182 Among the pesticides
classes, several OPs showed associa-
tions with wheeze, including several
that demonstrated a dose–response
trend. Chlorpyrifos, malathion, and
parathion were positively associated
with wheeze among the farmers; for
the commercial applicators, the OPs

chlorpyrifos, dichlorvos, and phorate
were positively associated with wheeze.
Among commercial applicators, the
strongest OR was for applying chlorpyr-
ifos on more than 40 days per year (OR,
2.40; 95% CI, 1.24–4.65). Elevated risk for
wheeze related to herbicide use was
almost exclusively associated with
chlorimuron-ethyl (urea-derivative class).

Similar studies addressing the re-
spiratory health implications for chil-
dren for specific pesticide chemical
types or groups are rare. However, for
DDT, there is some emerging evidence
for a link between metabolites of DDT
and asthma risk.183,184 In a prospective
cohort study of children in Spain,
wheezing at 4 years of age increased
with increasing levels of DDE at birth.
The adjusted RR for the children with
exposure in the highest quartile was
2.63 (95% CI, 1.19–4.69). The use of
physician-diagnosed asthma (occurring
in 1.9% of children) instead of wheezing
as the outcome variable also resulted
in a positive association, although it
was not statistically significant.184

In summary, the available data re-
garding chronic exposure to pesticides
and children’s respiratory health re-
main limited. Studies that incorporate
pesticide-specific exposure assess-
ment and markers of biological mech-
anisms and consider the influence of
timing of exposure across the life
span are needed.

THE PESTICIDE LABEL

Pesticides for sale or use in the United
States must be registered with the EPA,
and this includes approval of the
product label, which contains the EPA
registration number. The pesticide label
contains several types of information
that may be important in understanding
and preventing acute health con-
sequences associated with their use.185

The product label identifies the active in-
gredient and provides the manufacturer’s
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contact information. The label does not
specify the particular class of pesti-
cide for the active ingredient, which
may make it difficult for a physician to
identify potential toxic effects. In-
formation about “other” or “inert”
ingredients, which may account for up
to 99% of the product, is not required
to be disclosed on the label. These
constituents include chemicals with
known toxicity. The physician treating
a patient may request this from the
manufacturer; however, delay in in-
formation may compromise optimal
clinical care. The local or regional
poison control center plays an im-
portant role as a resource for any
suspected pesticide poisoning. The
EPA is currently considering rule-
making changes that would expand
the disclosure of information on inert
ingredients. One of the options under
consideration includes labeling 100%
of the ingredients.186

The “directions for use” section on the
label explains when, how, and where
the pesticide may be applied. The la-
bel is considered the law; therefore,
any use of the product in a manner
inconsistent with the label is a viola-
tion of the Federal Insecticide, Fungi-
cide, and Rodenticide Act (Pub L No.
80-104).187 Information on recom-
mended storage of the product and
disposal of the container is also
printed on the label.

The label will contain a signal word
and symbol to identify acute toxicity
potential: “danger” along with the
word poison and the skull and cross-
bones symbol signifies high acute
toxicity; “warning” signifies moderate
acute toxicity; and “caution” represents
slight acute toxicity. There is a section
for precautionary statements regard-
ing the potential hazards to people
or pets and the actions that can be
taken to reduce these hazards, such
as wearing gloves or other protective
equipment. Basic first aid advice for

responding to dermal, inhalational,
and/or oral exposure is provided. Some
labels contain a “note for physicians”
that includes specific medical in-
formation. The label does not provide
any information or warnings about
the potential for chronic toxicity aris-
ing from normal use or misuse of the
pesticide. An example of an interactive
pesticide label can be found at the EPA
Web site.188 It includes “pop-up” fea-
tures that define each of the compo-
nents on the pesticide label.

STATE OF PESTICIDE KNOWLEDGE
AMONG PEDIATRICIANS

Self-reported medical education and
self-efficacy suggests pediatricians
are not well prepared to identify
pesticide exposure and illness, in-
cluding taking a relevant environ-
mental history or discussing pesticide
risks with their patients.189–191 Even in
agricultural areas of the Pacific North-
west, where pesticide use is heavy,
a survey of health care providers who
serve high volumes of agricultural
farmworkers and their families found
that 61% did not feel comfortable
responding to patient/client questions
regarding pesticides on the basis of
their training, background, and experi-
ence.75 Among academic pediatricians
with an interest in pediatric environ-
mental health, pesticides were among
the topics they felt least prepared to
teach to their trainees.192 Given the
widespread use of pesticides and con-
cerns for child health, opportunities to
increase pesticide competency in pe-
diatric medical education are likely to
prevent missed diagnoses and reduce
exposure because of improved antici-
patory guidance.

Clinicians must have a high index of
suspicion to identify pesticide poi-
soning. Identification and treatment of
acute pesticide poisoning requires
familiarity with the toxic mechanisms
and related signs and symptoms of the

pesticide classes. For example, when
evaluating a patient with status epi-
lepticus or mental status changes,
certain insecticides belong in the dif-
ferential among the numerous and
more common etiologies. Eliciting an
environmental history will help de-
cipher the relative importance of
pesticides in further clinical decision-
making. The environmental history is
a general tool for addressing poten-
tially hazardous environmental expo-
sures and is discussed in detail in the
Pediatric Environmental Health man-
ual from the AAP.193

EFFORTS TO REDUCE PESTICIDE
EXPOSURE

Dietary Considerations

Dietary modifications can help reduce
pesticide exposure. As mentioned pre-
viously, consuming organic produce has
shown a reduced amount of urinary
pesticide levels in comparison with
a conventional diet.22 Because many
food-based pesticide residues occur on
the surface of food crops, other prac-
tical approaches may be used to reduce
exposures by washing produce, peeling
off outer layers of leafy vegetables, and
removing peels from fruits and vegeta-
bles. Trimming fat from meat and fat
and skin from poultry and fish may
reduce residues of persistent pesti-
cides, such as the organochlorines, that
concentrate in animal fat.

Efforts to address and reduce chronic
pesticide exposure via the food supply
in children have included regulatory
approaches that consider the unique
vulnerability of the developing child in
policy decision-making. For example,
the 1996 Food Quality Protection Act
(Pub L No. 104-170, Section 405) re-
quired that the EPA use an additional
10-fold margin of safety regarding
limits of pesticide residues on food
(unless there are data that show
a less stringent residue level is safe for
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prenatal and postnatal development;
for description, see http://www.epa.
gov/opp00001/factsheets/riskassess.
htm).

Integrated Pest Management

In addition to food residues, use of
pesticides in and around the home and
other settings where children spend
time (child care, school, and play-
grounds and sports fields) is an im-
portant influence on the chronic and
cumulative exposure to pesticides
among US children. Most of the pest
problems that occur indoors as well as
control of lawn and garden pests
can be addressed with least toxic
approaches, including integrated pest
management (IPM) techniques. IPM
focuses on nontoxic and least toxic
control methods to address pest
problems have been promoted and
adopted for residential, school, and
agricultural settings (fact sheets
available at http://www.epa.gov/
opp00001/factsheets/ipm.htm).

“Integrated” refers to employment of
complementary strategies of pest
control, which may include mechani-
cal devices; physical devices; genetic,
biological, and cultural management;
and chemical management. For ex-
ample, to control cockroaches, a fam-
ily could be counseled to keep
garbage and trash in containers with
well-fitted lids, eliminate plumbing
leaks or other sources of moisture,
store food in insect-proof containers,
vacuum cracks and crevices, clean up
spills immediately, and use the least-
toxic insecticides, such as boric acid,
in cracks and crevices or bait sta-
tions. The goal is to target the pest
and limit the effect on other organ-
isms and the environment. Although
developed with a focus on agricultural
insect pests, IPM programs and
knowledge have extended to address
weeds and pest control in residential
settings and schools, commercial

structures, lawn and turf, and com-
munity gardens.

Within agriculture, IPM has been rec-
ognized and promoted for decades;
however, inadequate leadership, co-
ordination, and management of US
Department of Agriculture IPM pro-
grams were identified as impediments
to adequate progress in a 2001 re-
port.194 The report provided the basis
for an ongoing national roadmap ef-
fort to improve ongoing development
of increased IPM in agriculture.

To protect children, IPM in schools has
been recommended by the US De-
partment of Agriculture, EPA, American
Public Health Association, and National
Parent Teacher Association. Many states
and local municipalities have adopted
programs and resources to encourage
IPM in public places, in addition to homes
and schools (see Table 3). IPM strategies
seek to minimize insecticide use by ap-
plying strategies such as cleaning up
food and water, sealing cracks and
crevices, and using pesticides that are
contained in baits or traps, which are
far less likely to pose a health concern
compared with any type of broadcast
spray application. Avoiding combination
products with pesticides and fertilizers
(ie, “weed and feed” preparations) is
advised for lawn maintenance, because
these tend to result in overapplication of
pesticides. Hand weeding is always
a reasonable alternative to herbicides.
However, if an herbicide is to be used,
some (such as glyphosate) have better
acute human toxicity profiles than oth-
ers (such as 2,4-D). Even so, glyphosate
is not without its risks. Most cases of
moderate to severe toxicity have oc-
curred after intentional (suicidal) in-
gestion.195 Using safe storage practices
(in a locked cabinet or building) and
not reusing pesticide containers are
important components toward the
prevention of acute poisonings af-
ter unintentional ingestion by small
children. Reliable resources for use-

ful information on pest-control alter-
natives and safe use of pesticides are
available from the EPA and University
of California-Davis (Table 3).

Spraying in the Community: Right
to Know

Although there is no federal mandate
for notification of pesticide use in
communities, many states, locales, or
schools have implemented require-
ments for posting warning signs or
developing registries to alert individ-
uals of planned pesticide application
(see Table 3). These are designed to
allow the public to make decisions to
avoid exposures during application or
soon after from residues. Other local
policies that have been developed in-
clude restricting spray zones that cre-
ate buffers from schools or other areas
or restrict specific types of pesticide
products in schools. Pediatricians can
play a role in the promotion of de-
velopment of model programs and
practices in the communities and
schools of their patients. For example,
in some communities, pediatricians
have participated in local organizations
that have successfully advocated for no
pesticide application in schools.

SUMMARY

Pesticides are a complex group of
chemicals with a wide range of acute
and chronic toxicity. Poison control
centers report lower rates of more
severe poisonings but continue to re-
port similar total numbers of acute
exposures among children. There is
a growing body of literature that
suggests that pesticides may induce
chronic health complications in chil-
dren, including neurodevelopmental or
behavioral problems, birth defects,
asthma, and cancer. Pediatricians are
a trusted source of information for
families and communities, although
current training focused on pesticide
toxicity and environmental health, in
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general, is limited. Pediatricians should
be familiar with the common pesticide
types, signs and symptoms of acute
toxicity, and chronic health implications.
Efforts should bemade to limit children’s
exposure as much as possible and to
ensure that products released to the
marketplace have been appropriately
tested for safety to protect fetuses,
infants, and children from adverse
effects.
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TABLE 3 Pesticide and Child Health Resources for the Pediatrician

Management of Acute Pesticide Poisoning

Recognition and Management of
Pesticide Poisonings

Print: fifth (1999) is available in Spanish, English
(6th edition available 2013)
http://www.epa.gov/pesticides/safety/healthcare/handbook/handbook.htm

Regional Poison Control Centers 1-800-222-1222

Chronic Exposure Information/Specialty Consultation

The National Pesticide Medical
Monitoring Program (NPMMP)

Cooperative agreement between Oregon State
University and the EPA

npmmp@oregonstate.edu

NPMMP provides informational assistance by e-mail
in the assessment of human exposure to
pesticides

or by fax at 541-737-9047

Pediatric Environmental Health
Specialty Units (PEHSUs)

Coordinated by the Association of Occupational and
Environmental Clinics to provide regional
academically based free consultation for health
care providers

http://www.aoec.org/PEHSU.htm
Toll-free telephone number 888-347-AOEC (2632)

Resources for Safer Approaches to Pest Control

EPA Consumer information documents http://www.epa.gov/oppfead1/Publications/Cit_Guide/citguide.
pdf

Citizens Guide to Pest Control
and Pesticide Safety

• Household pest control
• Alternatives to chemical pesticides
• How to choose pesticides
• How to use, store, and dispose of them safely
• How to prevent pesticide poisoning
• How to choose a pest-control company

Controlling pests Recommended safest approaches and examples of
programs

http://www.epa.gov/pesticides/controlling/index.htm

The University of California Integrative
Pest Management Program

Information on IPM approaches for common home
and garden pests

http://www.ipm.ucdavis.edu

Other Resources

National research programs addressing
children’s health and pesticides

NIEHS/EPA Centers for Children’s Environmental
Health & Disease Prevention Research

www.niehs.nih.gov/research/supported/centers/prevention

The National Children’s Study www.nationalchildrensstudy.gov/Pages/default.aspx
EPA Pesticide product labels www.epa.gov/pesticides/regulating/labels/product-labels.

htm#projects
The National Library of Medicine “Tox Town” Section on pesticides that includes a comprehensive

and well-organized list of Web link resources on
pesticides

http://toxtown.nlm.nih.gov/text_version/chemicals.php?id=23

NIEHS, National Institute of Environmental Health Sciences.
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CLINICAL REPORT

Psychological Maltreatment

abstract
Psychological or emotional maltreatment of children may be the most
challenging and prevalent form of child abuse and neglect. Caregiver
behaviors include acts of omission (ignoring need for social interac-
tions) or commission (spurning, terrorizing); may be verbal or nonver-
bal, active or passive, and with or without intent to harm; and
negatively affect the child’s cognitive, social, emotional, and/or phys-
ical development. Psychological maltreatment has been linked with
disorders of attachment, developmental and educational problems,
socialization problems, disruptive behavior, and later psychopathol-
ogy. Although no evidence-based interventions that can prevent psy-
chological maltreatment have been identified to date, it is possible
that interventions shown to be effective in reducing overall types of
child maltreatment, such as the Nurse Family Partnership, may have
a role to play. Furthermore, prevention before occurrence will require
both the use of universal interventions aimed at promoting the type of
parenting that is now recognized to be necessary for optimal child
development, alongside the use of targeted interventions directed at
improving parental sensitivity to a child’s cues during infancy and
later parent-child interactions. Intervention should, first and foremost,
focus on a thorough assessment and ensuring the child’s safety.
Potentially effective treatments include cognitive behavioral parenting
programs and other psychotherapeutic interventions. The high prev-
alence of psychological abuse in advanced Western societies, along
with the serious consequences, point to the importance of effective
management. Pediatricians should be alert to the occurrence of psy-
chological maltreatment and identify ways to support families who
have risk indicators for, or evidence of, this problem. Pediatrics
2012;130:372–378

INTRODUCTION

Psychological or emotional maltreatment of children and adolescents
may be the most challenging and prevalent form of child abuse and
neglect, but until recently, it has received relatively little attention. The
American Academy of Pediatrics (AAP) reviewed the topic in a technical
report in 2002.1 This clinical report updates the pediatrician on
current knowledge and approaches to psychological maltreatment,
with guidance on its identification and effective methods of prevention
and treatments/intervention.
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DEFINITION

There is no universally agreed definition
of psychological maltreatment or emo-
tional maltreatment, terms that are of-
ten used interchangeably. Psychological
maltreatment encompasses both the
cognitive and affective components of
maltreatment.2 One of the difficulties in
clearly defining what such maltreat-
ment comprises involves the absence
of a strong societal consensus on the
distinction between psychological mal-
treatment and suboptimal parenting.3

Exposure to psychologicalmaltreatment
is considered when acts of omission
or commission inflict harm on the
child’s well-being, which may then be
manifested as emotional distress or
maladaptive behavior in the child.
Psychological maltreatment is difficult
to identify, in part because such mal-
treatment involves “a relationship be-
tween the parent and the child rather
than an event or a series of repeated
events occurring within the parent-
child relationship.”4 Isolated incidents
of behaviors identified in Table 1 do not
necessarily constitute psychological
abuse. Psychological maltreatment refers

to a repeated pattern of parental be-
havior that is likely to be interpreted
by a child that he or she is unloved,
unwanted, or serves only instrumental
purposes and/or that severely under-
mines the child’s development and so-
cialization.4 Recent conceptualization5

of psychological maltreatment focuses
on the caregiver’s behaviors as opposed
to the disturbed behaviors in the child.
Such behaviors of the caregiver include
acts of omission (ignoring the need
for social interaction) or commission
(spurning, terrorizing); may be verbal
or nonverbal, active or passive, and with
or without intent to harm; and negatively
affect the child’s cognitive, social, emo-
tional, and/or physical development.
Table 1 summarizes the different types
of psychologically abusive caregivers’
behaviors across 6 main categories.2,5

Although the psychological compo-
nents of any form of child maltreat-
ment are key to understanding its
effects, psychological maltreatment is
often not recognized when other forms
of maltreatment coexist.3 When psy-
chological maltreatment occurs alone,
it can be even harder to identify, and

opportunities for intervention may be
missed. This form of child maltreatment
is possibly the most underreported to
authorities.3,6

DISTRIBUTION OF PSYCHOLOGICAL
MALTREATMENT

A recent review of the burden and
consequences of psychological abuse
concluded that, although there were
few studies reporting its prevalence,
a number of large population-based,
self-report studies in the United King-
dom and United States found that ap-
proximately 8% to 9% of women and 4%
of men reported exposure to severe
psychological abuse during childhood.7

This review found even higher rates
reported in Eastern Europe. A number
of US surveys found that psychological
and emotional maltreatment were the
most frequently self-reported forms of
victimization.8

DETERMINANTS OF PSYCHOLOGICAL
MALTREATMENT

Although it is recognized that psy-
chological maltreatment occurs in
a wide range of families, it is more
often associated with multiple family
stresses9 and, in particular, with
factors such as family conflict, adult
mental health problems, and paren-
tal substance abuse10 that may be
co-occurring.11 For example, some pa-
rental mental health problems are
associated with unpredictable and
frightening behaviors, and others
(particularly depression) are linked
with parental withdrawal and ne-
glect.12,13 Similarly, in terms of family
conflict, attacks on a parent almost
always frighten a child, even if the
child is not the direct target. Threats
or actual violence as part of a pat-
tern of aggression against one par-
ent will sometimes exploit the other
parent’s or child’s fears.14,15 Children
exposed to violence in the home are
at disproportionate risk of injury,

TABLE 1 Types of Psychologically Abusive Behaviors by Caregivers

Spurning • Belittling, denigrating, or other rejecting
• Ridiculing for showing normal emotions
• Singling out or humiliating in public

Terrorizing • Placing in unpredictable/chaotic circumstances
• Placing in recognizably dangerous situations
• Having rigid/unrealistic expectations accompanied by threats
if not met

• Threatening/perpetrating violence against child or child’s
loved ones/objects

Isolating • Confining within environment
• Restricting social interactions in community

Exploiting/Corrupting • Modeling, permitting, or encouraging antisocial or
developmentally inappropriate behavior

• Restricting/undermining psychological autonomy
• Restricting/interfering with cognitive development

Denying emotional responsiveness • Being detached or uninvolved; interacting only when
necessary

• Providing little or no warmth, nurturing, praise during any
developmental period in childhood

Mental health/medical/educational
neglect

• Limiting a child’s access to necessary health care because of
reasons other than inadequate resources

• Refusing to provide for serious emotional/behavioral,
physical health, or educational needs

Adapted from Hart et al2 and Brassard et al.5
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eating disorders, and self-harm,16 even
when they are not themselves victims
of physical violence. The AAP statement
“Intimate Partner Violence: The Role of
the Pediatrician” deals with how such
issues should be addressed.17 Although
there is a paucity of literature specifi-
cally addressing the issue of parental
substance abuse and psychological
maltreatment,18 substance abuse on
the part of one or both parents is
associated with high rates of child
maltreatment.19,20

ASSOCIATED IMPAIRMENT

Precisely because it interferes with
a child’s developmental trajectory,
psychological maltreatment has been
linked with disorders of attachment,
developmental and educational prob-
lems, socialization problems, and dis-
ruptive behavior.21,22 Research involving
institutionalized Romanian orphans
demonstrated the effects of severe
emotional and sensory deprivation
on later IQ, executive function and
memory, psychological processing,
attachment, and psychiatric disor-
ders.23,24 The effects of psychological
maltreatment during the first 3 years
of life can be particularly profound,
because rapid and extensive growth
of the brain and biological systems
takes place during this period, and this
growth is significantly influenced by
the young child’s environment and, in
particular, the early parenting that he
or she receives.25 Psychological mal-
treatment also negatively affects the
organization of the child’s attachment
to important adults in his or her
life.26,27 Longitudinal studies have
shown that impairment in security of
attachment is associated with a range
of later problems,27 because early
parenting plays a significant role in
influencing children’s beliefs about
themselves (ie, in terms of the extent
to which they are lovable) and about
themselves in relation to other people

(ie, when they have needs, people will
respond appropriately to them). The
research suggests that these inter-
nalized beliefs can affect children’s
later cognitive schemas and, thereby,
their psychological adjustment.28

Psychological maltreatment in early
childhood is also associated with in-
secure attachment in adulthood.29 A
recent overview of the evidence found
that as the child grows older, such at-
tachment problems interfere with a
number of aspects of later function-
ing, including peer relations, intimacy,
caregiving and caretaking, sexual func-
tioning, conflict resolution, and rela-
tional aggression.29 The findings from
longitudinal30 and retrospective28 stud-
ies also suggest a strong association
with psychiatric morbidity. For example,
one longitudinal study found that psy-
chological unavailability and neglect in
early childhood were associated with
increased social problems, delinquency,
aggression, and attempted suicide in
adolescents and also that most psy-
chologically abused children received at
least 1 diagnosis of mental illness, with
three-quarters having comorbid con-
ditions for 2 or more disorders. Factors
that may influence the effects of the
abuse include early caregiving experi-
ences; frequency, intensity, and duration
of the abuse; factors intrinsic to the
child, such as behavioral and coping
strategies, self-esteem, and disposition;
and the availability of supportive rela-
tionships.31 For example, although the
evidence does not relate specifically to
psychological maltreatment, 1 study
found that boys who experienced
abuse that started before 12 years of
age had more serious problems (eg,
arrests and severity of delinquency)
compared with boys who were abused
after 12 years of age.32 Without in-
tervention, the cycle of abuse is often
repeated in the next generation.29

Psychological maltreatment carries
a significant burden for society, as can

be seen in its effects on the health
and social care systems,33 such as
the costs of educational failure, crime,
and health services as a result of
poor mental health.

ASSESSMENT

Psychological maltreatment poses
a real challenge to pediatricians
dedicated to ensuring the health and
well-being of children. Pediatricians
need to be alert to the possibility of
psychological maltreatment and con-
sider such exposure in any assess-
ment of psychological and behavioral
conditions in childhood. Just as history
about a psychological or behavioral
problem should be obtained from
multiple informants whenever possi-
ble, this is also the case when con-
sidering whether a child is being
exposed to psychological maltreat-
ment. Much emphasis has been placed
on appropriate skills for interviewing
children about sexual abuse, but it is
also important to develop approaches
for asking children about their rela-
tionships with caregivers, experiences
of discipline (some psychological
maltreatment occurs in this context),
and feelings of self-worth, safety, and
being loved. Once it is possible to in-
terview a child from a developmental
standpoint and the pediatrician is
comfortable doing so, an individual
interview with the child becomes
important for assessment of any
concerns of major psychological or
behavioral problems. Even very young
children, once they are speaking in
sentences, can often provide this in-
formation. It is important to interview
children alone, away from their care-
givers, because they may be experi-
encing maltreatment from the very
caregivers who accompanied them to
an appointment. The AAP resources,
Bright Futures34 and Addressing Mental
Health Concerns in Primary Care, A
Clinician’s Toolkit35 provide guidance
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that may be helpful in approaching
these issues. The pediatrician needs to
be aware of risk indicators for psycho-
logical maltreatment, such as parental
psychiatric illness, including depression
and substance abuse, among others.
It is also important to be aware of the
psychological maltreatment that can
accompany exposure to intimate part-
ner violence, although this is consid-
ered a separate type of maltreatment
and is the focus of a previous AAP re-
port as outlined above.17 For children
of all ages, major caregivers need to
be interviewed (this should be per-
formed individually to ensure the
parent’s safety when asking about
such issues as intimate partner vio-
lence), and information should be
gathered from teachers or child care
personnel. Even brief telephone contact
with school or child care personnel
can be helpful in assessing a child’s
exposure to psychological maltreat-
ment. Because this can be time con-
suming, ideally, the task of obtaining
this information can be shared with
another member of the pediatrician’s
office staff. Consultation with a pedia-
trician who has expertise in assessing
child maltreatment or a mental health
professional may assist the pediatri-
cian in completing an assessment and
plan.

Although there are no specific physical
indicators for psychological maltreat-
ment, it is essential to assess a child’s
growth and development, because
these can be impaired in association
with exposure to psychological mal-
treatment. The extent of impairment
can vary; severe forms of psychologi-
cal deprivation can be associated with
psychosocial short stature, a condition
of short stature or growth failure for-
merly known as psychosocial dwarf-
ism.36 Observing a child and parent(s)
together can provide valuable infor-
mation about the quality of their rela-
tionship and ability of a parent to

respond to a child, although appropri-
ate behavior by a parent in the context
of a brief office visit does not rule out
the possibility that a child is expe-
riencing psychological maltreatment.
Conversely, a single interaction that is
of concern between a parent and child
is generally not diagnostic of psy-
chological maltreatment. Close clinical
follow-up may be needed to clarify any
issues of concern.

As outlined in the earlier technical
report on this topic,1 reporting of
psychological maltreatment can be
difficult. In some jurisdictions, clear
indication of impairment in growth
and/or development may be neces-
sary for a child protective services
agency to accept a report; detailed
documentation is essential in such
situations. It is important that the
pediatrician record specific state-
ments from the child, the family, and
other sources and that the pediatri-
cian is systematic in assessing the
child’s behavioral, psychological, and
physical status in relation to the
baseline assessment. For example, the
pediatrician who has been providing
general pediatric care to a child
whose parents become involved in an
extremely contentious custody/access
dispute can alert the parents to the
potential for the child to experience
psychological trauma and can be
aware of early indicators of impair-
ment in the child. If identification for
the parents of a child being exposed
to potential psychological maltreat-
ment does not lead to improvement in
parenting behavior, the pediatrician
can then make referrals to such
services as mediation, mental health
services, or child protective services.
Careful follow-up is very important,
because parents who are psychologi-
cally abusive may not be reliable in
providing information about their child’s
functioning or their own response to
intervention.

PREVENTION

The potential for major impairment
associated with psychological mal-
treatment during the early years of life
underscores the importance of iden-
tifying approach to intervention in
infancy and toddlerhood. Prevention
before occurrence involves both the
use of universal interventions aimed at
promoting the type of parenting that is
now recognized to be necessary for
optimal child development, alongside
the use of targeted interventions di-
rected at improving parental sen-
sitivity to infant cues. This would
include, for example, the recommen-
dation that all routine contact be-
tween professionals and parents be
used as an opportunity to promote
sensitive and attuned parenting
using a range of approaches (including
media-based strategies, such as leaf-
lets, books, and videos, among others)
and to observe and identify parent-child
interactions that require further in-
tervention using targeted approaches.
Although it is unknown whether these
strategies actually prevent psychologi-
cal maltreatment, there is preliminary
evidence to suggest that the use of
population strategies of this nature
show promise in the prevention of child
maltreatment generally.37

Targeted programs aimed at prevent-
ing early indicators of psychological
abuse often focus on infants and
younger children.38 Much less is known
about approaches to preventing psy-
chological maltreatment in the older
age groups. Specifically, maternal
insensitivity to infant cues,39 which
is associated with insecure attach-
ment, is a significant predictor of
socioemotional maladaptation.27 A meta-
analysis of attachment-based interven-
tions that ranged from home-visiting
programs to parent-infant psychother-
apy, found significant improvements in
maternal sensitivity (d = 0.33) and infant
attachment insecurity (d = 0.22).40
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Greater effectiveness was associated
with programs that included several
sessions and had a clear behavioral
focus. Maternal insensitivity is an im-
portant element of psychologically
harmful parent-child relationships;
brief focused interventions, such as
those involving video feedback and
attachment discussion, might improve
insensitive parenting, but there is no
direct evidence at this time that these
interventions prevent psychological
maltreatment. Furthermore, interven-
tions to date have focused on maternal-
child interactions; it is important to
address paternal-child interactions
as well as other significant caregiving
relationships.

One targeted program that has been
shown effective in preventing child
maltreatment generally is the Nurse
Family Partnership (NFP), an intensive
home-visitation program provided by
nurses to low-income first-time moth-
ers beginning prenatally and during
infancy.41 Because the goals of the NFP
include assisting women to promote
healthy prenatal behaviors and par-
ents’ competent care of their children,
it is possible that the NFP could pre-
vent psychological maltreatment as
part of the overall reduction in maltreat-
ment, but its effectiveness in preventing
this specific type of maltreatment has
not been assessed.

TREATMENT

Despite ongoing debate about the role
of formal child protection processes
for dealing with psychological mal-
treatment,42 there is agreement about
the need to intervene early to mini-
mize poor outcomes. It is important
to consider what is known about
approaches to prevent recurrence of
psychological maltreatment and treat
associated impairment, once it has
been identified. There is a paucity of
studies evaluating the effectiveness of
approaches specifically designed for

parents or caregivers who psycho-
logically abuse their children. One
randomized trial compared 2 group-
based cognitive-behavioral therapy
parenting programs (standard and
enhanced models of the Triple-P Pro-
gram) aimed at psychologically abu-
sive parents.43 The standard program
focused on child-management strate-
gies, and the enhanced model in-
cluded components to alter parental
anger and misattributions. Both groups
made gains, there was no actual
control group, and many parents had
self-referred, reducing the generaliz-
ability of the results. Parents who are
psychologically abusive may not be
able to recognize their own behavior
and self-refer.44 Results of another
trial suggest that a preschool child-
parent psychotherapy program may
be beneficial in improving specific
aspects of the mother-child relation-
ship, but further research is neces-
sary.45 A number of innovative methods
of working with parents with mental
health46 and substance misuse prob-
lems have recently been developed and
evaluated.47

There is major need for research to
develop and test effective treatments
for children who have experienced
psychological maltreatment, either alone
or in combination with other forms of
maltreatment.

GUIDANCE FOR THE PEDIATRICIAN

Psychological maltreatment is just as
harmful as other types of maltreat-
ment. Although little is known about
approaches to its prevention or
treatment, it is important for pedia-
tricians to be alert to its occurrence
and consider ways to support families
who have risk indicators for this
problem. Pediatricians should develop
approaches for asking children about
their relationships with caregivers,
experiences of discipline and feelings
of self-worth, safety, and being loved.

Bright Futures34 and the Addressing
Mental Health Concerns in Primary
Care toolkit35 are resources that can
assist the pediatrician in the evalua-
tion; however, they are not specific to
psychological maltreatment.

The pediatrician should encourage par-
ents who are experiencing mental
health problems, intimate partner vio-
lence, or substance misuse to consider
the effects of such conditions on their
parenting and assist them in access-
ing appropriate resources, such as
referrals to mental health profes-
sionals and substance misuse treat-
ment programs. With respect to
identification of psychological maltreat-
ment, Rees48 suggests that pedia-
tricians need to be “as confident in
assessing inadequate emotional care
as physical and sexual abuse.” This
might include an assessment of parent-
child interactions through the use of
interviews or consultation with other
clinicians, such as mental health pro-
viders, to assess the child’s feelings and
understanding about the situation. As
with other types of child maltreatment,
children showing signs of behavioral
and psychological problems should be
assessed to identify specific conditions,
such as depression or posttraumatic
stress disorder, for which there are
evidence-based treatments, such as
cognitive-behavioral therapy. Several
trauma-specific interviews have been
developed to determine whether chil-
dren and adolescents presenting with
mental health problems have been ex-
posed to maltreatment.49 To date, such
instruments have been used mainly in
research settings, but studies are in-
creasingly examining their clinical
applicability.

Although the evidence is limited with
regard to interventions for psycho-
logical maltreatment, it is important
for pediatricians to refer families for
additional assessment and treatment
if psychological abuse or neglect is
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suspected, in addition to referring to
child protective services in accordance
with individual state laws, and follow-
up appointments should be made so
that the progress of the situation can
be monitored.

Another equally important aspect of
responding to psychological maltreat-
ment is professional communication;
collaboration among pediatric, psy-
chiatric, and child protective services
professionals is essential in formu-
lating a management plan for a
child at risk for or experiencing psy-
chological maltreatment. Specific goals
need to be put in place, and in cases
where exposure to psychological mal-
treatment persists, the pediatrician
should advocate for the needs of the
child to remain paramount. Although
efforts should focus on ways to
assist the family with the child
remaining in the home, it is important
for the pediatrician to be alert to
situations in which a child’s needs
are better met outside the home,
either on a temporary or permanent
basis. Consideration of out-of-home
care interventions should not be
restricted to cases of physical or

sexual abuse; children exposed to
psychological maltreatment may also
require a level of protection that ne-
cessitates removal from the parental
home.

Pediatricians are uniquely positioned
to educate those working in child
welfare, child health care, and the ju-
dicial system about the complex needs
of children exposed to psychological
maltreatment. Because determination
of and response to psychological mal-
treatment by child protective services
can vary considerably across regions,
pediatricians can assist child protective
services workers in understanding the
effects of exposure to maltreatment on
the child as well as possible resources
for intervention. Because less is known
about psychological maltreatment and
it has been recognized relatively re-
cently compared with other subtypes of
abuse and neglect, there is even less
standardization of approaches to in-
vestigation and intervention by child
protective services agencies. The pe-
diatrician is well situated to advocate
on behalf of the child and can take on
an important liaison role with pro-
fessionals in the child welfare system.
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CLINICAL REPORT

Relief of Pain and Anxiety in Pediatric Patients in
Emergency Medical Systems

abstract
Control of pain and stress for children is a vital component of emergency
medical care. Timely administration of analgesia affects the entire emer-
gency medical experience and can have a lasting effect on a child’s and
family’s reaction to current and future medical care. A systematic approach
to pain management and anxiolysis, including staff education and protocol
development, can provide comfort to children in the emergency setting and
improve staff and family satisfaction. Pediatrics 2012;130:e1391–e1405

BACKGROUND

A systematic approach to pain management is required to ensure relief of
pain and anxiety for childrenwho enter into the emergencymedical system,
which includes all emergency medical services (EMS) agencies, interfacility
critical care transport teams, and the emergency department (ED).1

The administration of appropriate analgesia in children varies by age as
well as by training of the ED team (which includes physicians, nurses,
physician assistants, and nurse practitioners), however, and still lags
behind analgesia provided for adults in similar situations.2 Furthermore,
neonates are at highest risk of receiving inadequate analgesia.3,4

Encouragingly, improvements in the recognition and treatment of pain in
children have led to changes in the approach to pain management for
acutely ill and injured pediatric patients.5 Studies have shown an increase
in opiate use in children with fractures.6–8 Recent advances in the ap-
proach and support for pediatric analgesia and sedation, as well as new
products and devices, have improved the overall climate of the ED for
patients and families in search of the “ouchless” ED.5,9 Increased parental
education regarding pain and sedation, physician comfort and desire to
enhance patient satisfaction, and a quest to satisfy accreditation regu-
lations have appropriately driven this effort. System-wide approaches for
pain management awareness and strategies work best if they are woven
into the fabric of the emergency medical system through education and
protocol development. The purpose of this report was to provide in-
formation to optimize the comfort and minimize the distress of children
and families as they are cared for in the emergency setting.

STATEMENT OF THE PROBLEM

Barriers to adequate pain control for children in the ED and in out-of-
hospital emergency care settings include difficulty in assessing pain in

Joel A. Fein, MD, MPH, William T. Zempsky, MD, MPH,
Joseph P. Cravero, MD, and THE COMMITTEE ON PEDIATRIC
EMERGENCY MEDICINE AND SECTION ON ANESTHESIOLOGY
AND PAIN MEDICINE

KEY WORDS
pain, stress, anxiety, analgesia, opiates, topical anesthesia

ABBREVIATIONS
ED—emergency department
EMS—emergency medical services
IV—intravenous
NPO—nil per os

This document is copyrighted and is property of the American
Academy of Pediatrics and its Board of Directors. All authors
have filed conflict of interest statements with the American
Academy of Pediatrics. Any conflicts have been resolved through
a process approved by the Board of Directors. The American
Academy of Pediatrics has neither solicited nor accepted any
commercial involvement in the development of the content of
this publication.

The guidance in this report does not indicate an exclusive
course of treatment or serve as a standard of medical care.
Variations, taking into account individual circumstances, may be
appropriate.

www.pediatrics.org/cgi/doi/10.1542/peds.2012-2536

doi:10.1542/peds.2012-2536

All clinical reports from the American Academy of Pediatrics
automatically expire 5 years after publication unless reaffirmed,
revised, or retired at or before that time.

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).

Copyright © 2012 by the American Academy of Pediatrics

PEDIATRICS Volume 130, Number 5, November 2012 e1391

FROM THE AMERICAN ACADEMY OF PEDIATRICS

Guidance for the Clinician in
Rendering Pediatric Care

http://www.pediatrics.org/cgi/doi/10.1542/peds.2012-2536


786 SeCtion 4/2012 PoliCieS

young patients, unfamiliarity with new
products and techniques, fear of medi-
cation adverse effects, staffing limita-
tions, and time constraints.10–15 Children’s
pain is underestimated because of the
underuse of appropriate assessment
tools and the failure to account for the
wide range of children’s developmental
stages. Analgesic agents typically used
for pain in other settings might not be
used in the ED because of concerns
regarding masking of symptoms and
prevention of appropriate diagnoses
as well as misconceptions or per-
sonal biases by physicians or parents
against using stigmatized medications
like opiates. Topical anesthetics may be
underused because of concerns re-
garding delay in definitive treatment,
cost, or lack of availability. In addition
to the child’s developmental level, cul-
ture, ethnicity, and race affect pain
management from both a patient and
physician perspective. It is clear that
cultural differences can contribute to
how an individual or family manifests
behavioral distress and anxiety16–19;
however, no predictable patterns have
emerged with regard to a consistent
pain experience within ethnic groups.20

Studies have noted that Hispanic
and black individuals with long-bone
fractures were less likely to receive
analgesics than were non-Hispanic
white individuals.21–23 A review of
the National Hospital Ambulatory
Medical Care Survey from 1992 to
1997 demonstrated that among pa-
tients with fractures, black children
covered by Medicaid were least likely
to receive parenteral sedation and
analgesia.24 Opioid prescribing for
painful conditions has increased for all
patients, but white patients continue to
be more likely to receive an opioid
prescription than black, Hispanic, or
Asian patients.25

Although few physicians still believe
that children do not feel pain the same
way adults do and that pain has no

untoward consequences,15 there is a
growing recognition of how even
minor painful procedures, such as
needle sticks, can affect a child’s
longer-term emotional well-being.26

Inadequate sedation and pain con-
trol can worsen a child’s reaction to
subsequent, possibly even nonpainful
procedures. Neonates who undergo
procedures with inadequate analge-
sia have long-standing alterations in
their response to and perceptions of
painful experiences.27–32 Inadequate
pain control as well as invalidation
of the child’s pain during oncology
procedures leads to significantly in-
creased pain scores for subsequent
painful procedures.33,34 Posttrau-
matic stress symptoms can occur
after procedures or stressful medi-
cal experiences that are not accom-
panied by appropriate pain control
or sedation, and this can lead to
adverse reactions to subsequent
procedures.35–37

In the ED, children often present with
a constellation of symptoms but no final
diagnosis; they are usually unknown
to the treating physician, have a
wide range of medical or surgical
problems, and are unlikely to be fasting
on arrival.11 These factors make their
assessment and the selection of ap-
propriate analgesic intervention more
complicated. As well, the emergency
setting can be a busy, fast-paced envi-
ronment in which heightened patient
and parental anxiety increases the per-
ception of pain and makes its treatment
more difficult.12

Optimal pain management requires
a thorough understanding of pain
assessment and management strate-
gies.12,13 Education in pain man-
agement is a recent emphasis for
hospitals as well as regulatory agen-
cies, such as The Joint Commission:
“Each and every patient has a right to
the assessment and management of
pain.”38,39

NEW INFORMATION

Setting the Stage for Relief of Pain
and Anxiety

Physicians can begin to address pain
and anxiety as soon as a child comes
in contact with the EMS system.
Prehospital EMS providers typically
receive relatively little pain manage-
ment instruction.40,41 The development
of pain assessment and management
protocols specifically for prehospital
EMS providers, along with educational
initiatives, can improve pain manage-
ment in the field.40,42–44 Several adult
studies and 1 pediatric trial show
that analgesics, such as opiates and
tramadol hydrochloride, can be used
in prehospital protocols to decrease
pain scores without causing respi-
ratory depression.45–48 Alternative de-
livery systems, such as transmucosal
medications or inhaled nitrous oxide,
could offer pain control without re-
quiring intravenous (IV) access, pro-
viding advantages in the field as well
as in the hospital setting.49–53 Some
EMS systems have implemented a
“toolbox” of distraction equipment on
units as an adjunct to providing pain
relief in the anxious, uncomfortable
child.

Assessment and Management of
Pain, Stress, and Anxiety in the ED

The Environment

It is clear that there is a relationship
between anxiety and perceived pain
in children and adults.54 The creation
of an appropriate environment is
essential to minimize the pain and
distress of a child’s ED visit.12 Ideally,
each child should be placed in a pri-
vate room. Even in a general ED, there
can be a dedicated pediatric area that
provides a child-friendly, calming en-
vironment.11 Colorful walls, pictures
on the ceiling, and a collection of toys
and games will minimize fear induced
by this strange setting.12
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Stress management and emotional
support are essential to providing a
comfortable environment for the child
and have been shown to reduce anxiety
in older children as well as parental
perception of pain in younger chil-
dren.55 Adequate preparation has been
shown to decrease anxiety and in-
crease a child’s coping before a minor
procedure or surgery.56–58 Distraction
can range from simple techniques,
such as a bubble blower or pinwheel
used by the child during a painful in-
jection, to techniques that require
more time and training, such as hyp-
nosis.59–61 Structural changes, such as
outfitting each procedure room with
equipment that can provide videos and
music, and distraction stations equip-
ped with bubble columns, light wands,
and imagery projectors, can be helpful
in engendering a feeling of safety and
comfort in young children.62–67 A child
life specialist based in the ED has the
ability to (1) decrease anxiety and pain
perception using developmentally ap-
propriate education and preparation
to patients and families; (2) teach
the child and staff simple distraction
techniques, deep breathing, progres-
sive relaxation, or guided imagery; (3)
help the child to develop and execute
coping plans during difficult events in
the ED; (4) educate the child about the
ED environment and his or her di-
agnosis; and (5) support family in-
volvement in the child’s care.68–70 The
child life specialist has an important
role. He or she is one of a few profes-
sionals in the emergency setting who
is not in a position to cause emotional
or physical pain to the child71,72; how-
ever, nurses, physicians, and ancillary
staff also share in this responsibility
and can learn from and teach each
other these techniques. Optimally, the
treatment plan for each child should
be communicated to the entire medical
care team with specific regard to the
environmental and behavioral man-
agement of anxiety in the emergency

medical setting. This includes teaching
children what to expect during a pro-
cedure or during their visit, showing
them specific medical supplies they
will be using, offering them choices
when appropriate, giving them a role
or a job during a procedure or hospital
visit, and using distractions. Creating
a relaxing environment can help a
child to feel more comfortable and less
stressed.

Allowing (but not requiring) family
presence during painful procedures
also may be of benefit. Although there
is no evidence that family presence de-
creases pain, their presence for pro-
cedures can decrease child distress.73–76

Family presence does not usually in-
crease anxiety of the child or decrease
the procedure success rate of experi-
enced physicians; however, it is im-
portant to monitor parental responses
to limit the adverse effects on all par-
ties.73,74,77 In addition, involving the
parent as a coach for the child during
the procedure is useful in reducing
anxiety and distress.78–82

Pain Assessment in the ED

The Joint Commission standards in-
clude mandatory pain assessments for
all hospital patients.39 Pain is, by na-
ture, a subjective experience and is
influenced by social, psychological,
and experiential factors. For example,
patients who experience chronic pain
may not report the same pain level or
exhibit the same facial cues and vo-
calizations as those who are new to
the pain experience. Pain assessment,
which is obviously the first step toward
appropriate treatment, can, therefore,
be more complex than just obtaining
a single pain score; it is also essential
to pay attention to changes in pain
scores in response to treatment. The
current clinical standard for pain as-
sessment is a self-report scale. Simple
numerical scales, such as verbally
grading pain from 0 to 10, are often

used in adults; although there is evi-
dence that this technique may be ac-
curate in older children with moderate
to severe pain, it may be less accurate
for those with abdominal pain.83,84

Several well-validated scales exist for
children as young as 3 years to report
their own pain level.85–88 The revised
FACES pain scale, the Wong-Baker Faces
scale, and the 10-cm Visual Analog
Scale have been used successfully in
many EDs caring for children.86,88–92

Other dimensions can be added to the
visual analog scale, such as height,
width, and color, and are valid methods
for assessment of acute pain in chil-
dren.93 For those who are unable to
use self-report scales, behavioral
scales can be combined with an eval-
uation of the patient’s history and
physical findings to assess the level of
a child’s pain.94–96 Pain in a neonate can
be evaluated using the Neonatal Infant
Pain Scale,97 and pain in infants, young
children, and those with cognitive im-
pairment can be assessed using the
FLACC (face, legs, activity, crying and
consolability) scale.98–104 It must be
noted that few, if any, scales have been
validated in the prehospital setting.

Pain Management in the ED

Pain assessment should occur rou-
tinely at the triage desk along with vital
signs; however, reassessment during
the ED stay is imperative to determine
treatment effect.12,13,105 In addition,
physicians should take into account
the possibility that combining multiple
minor procedures may produce as
much stress and discomfort as a sin-
gle major procedure.106

Controlling Pain Related to Needle
Sticks and Other Minor Procedures

Patients with less acute conditions also
may require analgesia.107 Protocols
should be developed to facilitate the
delivery of appropriate medications,
such as acetaminophen, ibuprofen, or
oral opiates, to these patients (Table 1).
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Topical anesthetics can be placed
proactively to control the pain associ-
ated with placement of IV catheters
and other minor procedures. For ex-
ample, in 1 inner-city pediatric ED, 90%
of patients requiring IV access did not
undergo this procedure until at least
60 minutes after triage.108 A prediction
model was developed whereby the
patient’s chief complaint and medical
history, combined with an experienced
triage nurse assessment, determined
with some accuracy which patients
had a high probability of requiring IV
access.109 These findings could be
adapted to develop topical anesthetic
protocols for painful procedures in
other EDs, taking into account their
patient volume, acuity, and flow char-
acteristics (Table 2). Some topical an-
esthetics have been developed that
produce anesthesia more rapidly than
eutectic mixture of local anesthetics
(EMLA; AstraZeneca, Wilmington, DE).
A topical liposomal 4% lidocaine cream
(LMX4; Ferndale Laboratories, Ferndale,
MI) provides anesthesia in approxi-
mately 30 minutes.110,111 Heat-activated
systems have shortened the time re-
quired to as low as 10 to 20 minutes

for IV insertion pain relief.112 Topical
anesthetics also have been reported
to improve procedural success rates,
likely because of decreased movement
leading to better accuracy.113,114 When
the procedure cannot be delayed or
needs to take place in the prehospital
setting, other techniques can be used;
intradermal lidocaine injection as well

as intradermal saline with benzyl al-
cohol preservative decreases the pain
of venous cannulation without affecting
procedural success rate.115–119 Needle-
free injection systems using either
powder or liquid jet injection reduce
the onset time even more.106,120–123

Vapocoolant sprays that have immedi-
ate onset of action have been found to
be effective in reducing venipuncture
pain in adults; however, they are less
effective in children, likely because of
their intolerance of the unpleasant cold
feeling resulting from the required
administration time.124,125 Recent inno-
vations include a vibrating device that,
when applied to the proximal extremity
over a cold pack, may decrease the
pain of venipuncture and immuniza-
tions by taking advantage of the “gate”
theory of pain. However, further study
is required to determine the compar-
ative efficacy of this technique.

Similar protocols should be developed
for topical anesthetic placement for
laceration repair at triage (Table 3).
Laceration repair should be completed
with an emphasis on minimizing pain
and anxiety. Several topical anesthetic/
vasoconstrictor combinations, such as
lidocaine, epinephrine, and tetracaine,
which can be made by the in-hospital
pharmacy as a liquid or gel prepara-
tion, provide excellent wound anesthe-
sia in 20 to 30 minutes.126,127 EMLA
cream also provides topical anesthesia
for laceration repair, although it is not
approved by the US Food and Drug
Administration for this purpose.128,129

Tissue adhesives, such as octyl cyano-
acrylate, provide essentially painless
closure for low-tension wounds.130,131

Steri-Strips (3M, St Paul, MN) provide
similar painless closure and are less
expensive than currently available tis-
sue adhesives.132 Absorbable sutures
should be considered for facial wounds
that must be sutured to avoid the
pain and anxiety produced by suture
removal.133,134

TABLE 1 Triage Oral Analgesic
Administration Guidelines

Purpose
To provide analgesic therapy to patients

presenting to triage with a complaint of pain
Procedure
1. Assess pain score using a validated tool
2. Immediately triage to a treatment room all

patients with severe pain as assessed by
triage nurse and consideration of pain score

3. For those not requiring immediate evaluation
with pain score >3 (0–10 scale) or chief
complaint consistent with pain, consider
administration of oral analgesic

4. Assess recent analgesic use
Contraindications
1. Allergy to analgesic (consider alternative)

Medications
1. Ibuprofen (avoid if the patient has aspirin

allergy, anticipated surgery, bleeding
disorder, hemorrhage, or renal disease)

2. Acetaminophen (avoid if the patient has
hepatic disease or dysfunction)

3. Oral oxycodone

TABLE 2 Guidelines for Use of Topical
Lidocaine in the ED

Topical anesthetics should be considered in any
patient who has a high likelihood of undergoing
a non-emergent invasive procedure on intact
skin in the ED. These include the following:
• Intravenous line placement or venipuncture
• Lumbar puncture
• Abscess drainage
• Joint aspiration

Discussion with parents should bring up the
following issues:
• Topical lidocaine does not provide complete
pain relief

• Some patients may require a procedure
before topical lidocaine reaches its full
effectiveness (see below)

• Discuss with the parents how they feel the
patient will tolerate the topical lidocaine
application, in terms of anticipation of the
procedure as well as sensory integration
disorders

Contraindications:
• Emergent need for IV access
• Allergy to amide anesthetics
• Nonintact skin
• EMLA only: Recent sulfonamide antibiotic use
(trimethoprim-sulfamethoxazole,
erythromycin-sulfisoxazole); congenital or
idiopathic methemoglobinemia

The topical anesthetic dose should be lower for
patients <12 mo old or weighing <10 kg

Placement of topical lidocaine:
• Intravenous line placement
Topical lidocaine should be placed in at least
2 sites over veins amenable to placement
of an IV line, preferably judged by the
nurse placing the IV line.

Care should be taken to avoid mucous
membrane contact or ingestion

• Lumbar puncture
Placement of topical lidocaine for lumbar
puncture should be considered as soon as
the decision is made to perform a lumbar
puncture; accurate placement may
require consultation with the clinician
performing the procedure

Liposomal topical lidocaine reaches full
effectiveness in 30 min, heated topical
lidocaine in 20 min, EMLA reaches full
effectiveness in 60 min.
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Lidocaine can be used alone in urgent
situations or after topical anesthetics
have been applied. Lidocaine can be
injected in an almost painless man-
ner.115 This technique includes buff-
ering the anesthetic with bicarbonate,
warming the lidocaine before injec-
tion, and injecting slowly with a small-
gauge needle.135–139 Lidocaine buff-
ered with bicarbonate made in ad-
vance can be stocked in the ED and
will remain stable for up to 30 days.140,141

The pain of intramuscular injection can
be reduced using the shortest needle
length possible to reach the intra-
muscular tissue, and applying concur-
rent manual pressure to the injection
site.142–145

Neonatal Pain Management
in the ED

Simple changes in practice can mini-
mize painful stimuli for infants. Pro-
tocols for topical anesthetic placement
should include neonates. Topical an-
esthetics for procedures ranging from
circumcision to venipuncture are safe
in newborn infants and even preterm
infants, with appropriate dosing and
short administration times.146–148

Recent studies have suggested meth-
ods by which neonatal distress during
painful procedures can be minimized.
Sucrose has been found to decrease
the response to noxious stimuli, such
as heel sticks and injections, in neo-
nates and has even been demon-
strated to reduce subsequent crying
episodes during routine care, such as
diaper changes.149–161 This effect seems
to be strongest in the newborn infant
and decreases gradually over the first
6 months of life. Nursing protocols that
allow for the use of sucrose before
painful procedures are in place at
many hospitals (Table 4). A 12% to 25%
sucrose solution that is made by the
pharmacy or is available commercially
can be used (Sweet-Ease, Children’s
Medical Ventures, Norwell, MA). The use
of a pacifier alone or in conjunction
with sucrose also has been shown to
have analgesic effects in neonates un-
dergoing routine venipuncture.162 Skin-
to-skin contact of an infant with his or
her mother and breastfeeding during
a procedure decrease pain behaviors
associated with painful stimuli.163,164

Available evidence supports the use of
local and topical anesthetic for lumbar
puncture in neonates.165,166 Protocols
can allow for the timely placement of
topical anesthetic, or injected buff-
ered lidocaine can be used at the site
of needle insertion before the pro-
cedure. Concerns over the increased
difficulty of lumbar puncture after lo-
cal anesthetic use have proved to be
unfounded, and one study even dem-
onstrated improved success with the
use of topical anesthetic.113,165,167

Pain can be decreased in neonates by
the elimination of heel sticks and in-
tramuscular injections. Venipuncture
seems to be less painful than heel
lancing for obtaining blood for diag-
nostic testing.168 When the intra-
muscular route is necessary, topical
anesthetic should be used.169 Use of dis-
traction techniques discussed previously,

ice, and less painful injection techniques
can also be efficacious.170–173 The use of
lidocaine as the diluent for ceftriaxone
can decrease the pain of intramuscular
injection.174

Does the Appropriate Use of
Analgesics Make Evaluation More
Difficult?

There is no evidence that pain man-
agement masks symptoms or clouds
mental status, preventing adequate as-
sessment and diagnosis. For patients
with abdominal pain, several adult stud-
ies have shown that pain medications
such as morphine can be used without
affecting diagnostic accuracy.175–179 Pedi-
atric studies have demonstrated similar
findings.179,180 Clinical experience sug-
gests that the use of pain medication
makes children more comfortable and
makes the examination of the patient’s
abdomen and diagnostic testing (such
as ultrasonography) easier, thus aiding
in diagnosis. In the child who has suf-
fered multisystem trauma, small ti-
trated doses of opiates can be used to
provide pain relief without affecting the
clinical examination or the ability to
perform neurologic assessments.181,182

The development of pain protocols can
improve the management of children

TABLE 3 Guidelines for Use of LET (a Topical
Anesthetic for Open Wounds)

Eligibility
• LET can be applied to simple lacerations and
may be applied to complex or deeper
lacerations that may require supplemental
subcutaneous anesthetic administration.

Contraindications
• Allergy to amide anesthetics
• Gross contamination of wound

Procedure
• LET should be placed according to standard
ED procedure; time of placement should be
documented on triage sheet

• Dose: 3 mL for children >17 kg; 0.175 mL/kg
in children <17 kga

(1) Place LET on open wound and cover with
occlusive dressing or place cotton ball
soaked with LET solution into wound

(2) Allow LET to soak into wound for 10–20
min or until wound edges appear
blanched.

LET, lidocaine, epinephrine, and tetracaine.
a Based on maximum dose of 5 mg/kg of lidocaine.

TABLE 4 Guidelines for Use of Sucrose in
the ED

Indications
• Use as an adjunct for limiting the pain
associated with procedures such as heel
sticks, venipuncture, IV line insertion, arterial
puncture, insertion of a Foley catheter, and
lumbar puncture in neonates and infants
younger than 6 mo

Procedure
1. Administer 2 mL of 25% sucrose solution by

syringe into the infant’s mouth (1 mL in each
cheek) or allow infant to suck solution from
a nipple (pacifier) no more than 2 min before
the start of the painful procedure

2. Sucrose seems to be more effective when
given in combination with a pacifier;
nonnutritive suck also contributes to calming
the infant and decreasing pain-elicited
distress

Contraindications: None
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who suffer major trauma.183 Regional
anesthesia should also be considered
for patients who have injuries that are
amenable to these techniques.184,185

Additional studies evaluating these
practices in pediatric patients are
necessary but should not delay the
development of protocols for the use
of analgesics in patients with acute
abdominal pain and multisystem trauma
in the ED and even the prehospital
setting.

Analgesia in the ED and EMS Setting

Optimal pain management requires ex-
peditious pain assessment and rapid
administration of systemic opioid pain
medication to patients in severe pain.
This may occur through various routes
of administration, including trans-
mucosal or IV routes. The IV route
allows for rapid relief of pain and drug
titration; the intramuscular route is
less preferred, because it does not
allow for medication titration and is
painful at the time of delivery and for
days afterward. Adjunctive pain medi-
cations, such as nonsteroidal antiin-
flammatory drugs, can be used
judiciously in children with pain; anti-
platelet activity and gastrointestinal
tract and renal toxicity are rare but
recognized adverse effects. Oral opiates
and nonsteroidal antiinflammatory
drugs are appropriate for mild to
moderate pain if the patient has no
contraindications to receiving oral medi-
cations. Alternative routes of medication
administration, including oral, intra-
nasal, transdermal, and inhaled routes,
should be used when appropriate and
may offer rapid relief of pain.186 Studies
of transmucosal, aerosolized, and in-
haled fentanyl show analgesic action
commensurate with IV opioids.187–189

Transmucosal administration may be
appropriate and useful in the pre-
hospital setting as well.190 Intranasal
delivery, despite demonstrating more
rapid onset of action, also may be less
tolerated because of burning of the

nasal mucosa during administra-
tion.54,191 Drug delivery into the
central nervous system is greatly en-
hanced with the use of an atomizer
that distributes the medication more
evenly to the mucous membranes.192–194

Because adverse events are still
possible when this mode of opiate
administration is used, care should be
taken when using adjunctive medi-
cations, such as benzodiazepines. In
addition, if there is no IV access, it is
prudent to prepare for alternative
methods of administration for reversal
agents. Pain medication should be
provided in the ED as well as on dis-
charge, even for those with mild to
moderate pain. Patients and families
should get specific instructions re-
garding dose and duration of use.
Clear, written instructions should be
provided for families regarding the
after care of children who have re-
ceived procedural sedation. Pain med-
ication should be recommended on an
around-the-clock basis for anyone in
whom moderate pain is anticipated.

The use of sedative hypnotic medication
may be required to reduce pain and
distress for children undergoing pro-
cedures in the ED. Unfortunately, pain
and anxiety are often difficult to dif-
ferentiate in infants and toddlers and
even in school-aged children. Although
many procedures can be performed
relatively painlessly with the use of a
topical or local anesthetic, this does not
obviate the use of pharmacologic agents
to decrease the anxiety and stress in
children undergoing procedures in the
ED, especially when the child needs
to remain still to ensure the success
of the procedure. When the procedure
is expected to be painful, the agents
used should have analgesic properties
as well. Emergency physicians are in-
creasingly using short-acting medi-
cations such as propofol, alone or
in combination with ketamine, for
procedural sedation in children.195,196

Published reports involving adult pa-
tients and recently published experi-
ences with children demonstrate that,
when applied using careful protocols
and in a setting of experienced se-
dation teams, propofol, either alone
or in combination with ketamine,
can be used safely and effectively
for sedation in children.195,197–205

Benzodiazepines, particularly rapidly
effective but relatively short-acting
ones, such as midazolam, are also
helpful in the prehospital and ED set-
tings. Nitrous oxide is a potent an-
algesic that does not require venous
access and is available in some
EDs.49–53 Nitrous oxide should be
used in conjunction with appropri-
ate sedation guidelines and avoided
in patients with pneumothorax, bowel
obstruction, intracranial injury, and
cardiovascular compromise.52,53 Nitrous
oxide has many potential applications,
including anxiolysis for procedures
such as IV catheter insertion and lac-
eration repair, pain control for burn
débridement, and fracture and dislo-
cation reduction; care should be taken
if opiates are used concurrently so as
not to reduce respiratory drive.206 The
most important part of providing safe
sedation for children is the establish-
ment of appropriate sedation systems
and sedation training programs with
credentialing guidelines for sedation
providers that specifically address the
core competencies required for the
care of pediatric patients.207,208

Pain Considerations for Children With
Developmental Disabilities

Children with developmental disabi-
lities, particularly those with severe
neurologic involvement, provide addi-
tional challenges to parents and EMS
and ED personnel in management of
acute pain and its associated anxiety.
For many children, previous painful
experiences in similar settings add to
stress of the acute incident. Learning
about the child’s anticipated response
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and previous experiences from parents,
primary care physicians, and special-
ists informs the emergency physician
and staff of useful supportive tech-
nique.209–211 Parental understanding
and awareness of subtle indirect behav-
iors or emotional shifts are often crit-
ical adjuncts in the assessment process
of the child’s sense of comfort and well-
being. Child life specialists, as pre-
viously mentioned, are knowledgeable
of distinct coping strategies to assist
children with developmental dis-
abilities and children who are more
sensitive to sights and sounds. Myths
of pain insensitivity or indifference
must be actively avoided.212–214 Pain
modulation can vary widely, related to
neurotransmitter function differences
within the brain or along the injured
spinal cord, thereby altering the per-
ception and response to pain in children
with previous injuries.213–215 Cognitive
impairments can affect both under-
standing and coping mechanisms,
making self-report particularly chal-
lenging in young people with motor and/
or cognitive differences. Maladaptive
behaviors, heightened anxiety, and un-
common coping styles can add further
complexity to the assessment process.
The Non-communicating Children’s Pain
Checklist–Revised offers a validated vi-
sual method for staff members to as-
sess and reassess children 3 to 18
years of age.216–218 In addition, the In-
dividual Numeric Rating Scale has been
shown to be effective in children with
developmental disabilities. In general,
the approaches to medication use for
pain and anxiety should hold true for
children with developmental disabil-
ities; some children, however, show
altered sensitivity to medications and
may be taking medications that interact
with common pain medications.219

Sedation Policies and Protocols
in the ED

Physicians, physician assistants, and
nurse practitioners who administer

sedation and analgesia should have
proven training and skills and ongoing
education in the management of
pediatric airways and resuscitation,
especially in the use of face mask
ventilation and laryngeal mask air-
ways. Emergency physicians and other
nonanesthesiologist physicians with
appropriate training have demon-
strated the ability to safely and ef-
fectively provide moderate and deep
sedation and dissociative anesthesia,
allowing for the timely performance of
procedures and rapid relief of pain
and anxiety.202,207,208,220,221 A recent
large prospective study of 131 751
elective pediatric sedation encounters
demonstrated no differences in seri-
ous adverse outcomes (ie, death, ICU
admissions, aspiration events) be-
tween those performed by anesthesi-
ologists and those performed by other
pediatric medical subspecialists prac-
ticing in highly organized sedation
systems.222 Although the reported in-
cidence of serious complications is
low, it is imperative to develop ongo-
ing policies that establish informed
consent and close monitoring of these
patients. A critical component of any
sedation protocol is to require a
trained observer to be solely respon-
sible for monitoring the patient while
the procedure is being performed.223,224

Techniques such as noninvasive end-
tidal carbon dioxide monitoring allow for
more consistent detection of bradypnea,
hypopnea, and apnea in sedated chil-
dren and are being recognized in-
creasingly as an essential part of the
sedation armamentarium225,226; how-
ever, this is not a replacement for direct
visualization of respiratory effort. Cur-
rent guidelines from the American
Academy of Pediatrics, American Soci-
ety of Anesthesiologists, and American
College of Emergency Physicians rec-
ommend a structured evaluation of
children that allows risk stratification
before beginning sedation, thereby re-
ducing the risk of complications in the

pediatric age group.223,227–235 This eval-
uation should include issues such as
preexisting medical conditions, fo-
cused airway examination, and con-
sideration of nil per os (NPO) status.
NPO guidelines for children receiving
sedation in the ED are controversial.
Many children who have received pro-
cedural sedation for emergencies have
not fasted in accordance with published
guidelines for elective procedures, and
this variation was not associated with
adverse outcomes.236–239 Current data
are insufficient to determine the length
of time that constitutes safety with
regard to NPO status.237–243 Recently
published guidelines recommend that
the physician consider the urgency of
the procedure, targeted depth of seda-
tion, risk level of the patient, and timing
of most recent solid food intake to
determine the safety profile for each
patient.244

Discharge criteria also are critically
important for children undergoing
sedation in the ED. Patients who re-
ceive sedatives with long half-lives,
such as chloral hydrate or pentobar-
bital, are at particular risk of adverse
events after discharge, either during
transportation or in their homes after
the procedure.224 Strict adherence to
criteria that require a child to be
“back to baseline” in terms of con-
sciousness, or adaptation of newer
“maintenance of wakefulness” crite-
ria, are critical to optimize safety
surrounding the sedation process.245

Quality Improvement Programs

Any ED that provides treatment of
children should have a quality im-
provement program that reviews, at
regular intervals, sedation and pain
management practices in pediatric
patients. Transport team and pre-
hospital EMS providers are essential
partners in this ongoing review and
should consider establishing internal
review policies as well. Many hospitals
use a multidisciplinary committee to

PEDIATRICS Volume 130, Number 5, November 2012 e1397

FROM THE AMERICAN ACADEMY OF PEDIATRICS



792 SeCtion 4/2012 PoliCieS

help interpret the data emanating from
these reviews and then suggest system-
wide protocol and educational initia-
tives. Indicators that should be evalu-
ated include the use of validated pain
scores; appropriate analgesics for
specific disease states (whether severe
or mild to moderate pain); topical an-
esthetics and other non-noxious routes
of analgesia and sedation; monitoring
for adverse outcomes; and the use of
discharge instructions that outline
the indications, dose, and duration of
analgesic to be used.246–248 Discharge
instruction also should include any
possible adverse effects of sedative/
analgesic medications used in the ED.
Adverse events that lead to respiratory
depression or other life-threatening
conditions should be fully reviewed
by a committee charged with under-
standing if systemic care issues or
provider-specific issues were root
causes of these outcomes.

Implementation

A systematic approach to pain man-
agement in the EMS requires an im-
plementation strategy, promoted and
advocated by leadership, that includes
the following: (1) a comprehensive
evaluation of current pain and distress
management practices; (2) an edu-
cational and credentialing program
regarding pain assessment and man-
agement techniques for all clinical
staff, preferably overseen by a hospital-
wide sedation committee249; (3) de-
velopment of protocols to allow the
universal and efficient application
of pain management strategies and
medications; and (4) a quality improve-
ment process to evaluate the ongoing
success of the program.11,13 EMS
agencies should establish policies and
protocols that make available perti-
nent provider education and ensure
quality improvement processes are in
place for pediatric pain management
protocols appropriate for their practice
setting.

CONCLUSIONS

Management of a child’s distress
during illness or after an injury is an
important yet complex aspect of emer-
gency medical care for children. Physi-
cians and prehospital EMS providers
should be aware of all the available
analgesic and sedative options. Ade-
quate pain assessment is essential for
pain relief and should begin on entry
into the EMS and continue through
discharge of the child from the ED.
Multiple modalities are now available
that allow pain and anxiety control
for all age groups. Future research
should concentrate on pharmacologic,
nonpharmacologic, and device-related
technology that can assist in reducing
the pain and distress associated with
medical procedures.

SUMMARY OF KEY POINTS

1. Training and education in pediatric
pain assessment and management
should be provided to all partici-
pants in the EMS for children;
EMS medical directors should for-
mally include pediatric pain manage-
ment measures within the protocols
provided to EMS providers.

2. Incorporation of child life specialists
and others trained in nonpharmaco-
logic stress reduction can alleviate
the anxiety and perceived pain re-
lated to pediatric procedures.

3. Family presence during painful
procedures can be a viable and
useful practice in the acute care
setting.

4. Pain assessment for children
should begin at admission to EMS,
including prehospital management,
and continue until discharge from
the ED. When discharged, patients
should receive detailed instructions
regarding analgesic administration.

5. Administration of analgesics and
anesthetics should be painless or
as pain free as possible.

6. Neonates and young infants should
receive adequate pain prophylaxis
for procedures and pain relief as
appropriate.

7. Administration of pain medication
has been demonstrated to pre-
serve the ability to assess patients
with abdominal pain and should
not be withheld.

8. Sedation or dissociative anesthe-
sia should be provided appro-
priately for patients undergoing
painful or stressful procedures
in the ED.

9. Pain management and sedation, in-
cluding deep sedation and dissocia-
tive anesthesia, are fully within the
monitoring and management cap-
abilities of appropriately trained
emergency medicine and pediatric
emergency medicine physicians.
Each emergency department that
provides sedation and analgesia
to children should include sedation
competencies in recredentialing
procedures and develop protocols,
policies, and quality improvement
programs as part of the systematic
approach to pain management in
the EMS.
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POLICY STATEMENT

The Role of the Pediatrician in Rural Emergency Medical
Services for Children

abstract
In rural America, pediatricians can play a key role in the development,
implementation, and ongoing supervision of emergency medical
services for children (EMSC). Pediatricians may represent the only
source of pediatric expertise for a large region and are a vital resource
for rural physicians (eg, general and family practice, emergency med-
icine) and other rural health care professionals (physician assistants,
nurse practitioners, and emergency medical technicians), providing
education about management and prevention of pediatric illness
and injury; appropriate equipment for the acutely ill or injured child;
and acute, chronic, and rehabilitative care. In addition to providing clin-
ical expertise, the pediatrician may be involved in quality assurance,
clinical protocol development, and advocacy, and may serve as a liaison
between emergency medical services and other entities working with
children (eg, school nurses, child care centers, athletic programs, and
programs for children with special health care needs). Pediatrics
2012;130:978–982

INTRODUCTION

Ten percent of prehospital emergency responses1 and 37% of emer-
gency department (ED) visits are for patients 24 years and younger.2

Children, in general, have been shown to use emergency medical
services (EMS) less frequently than adults. When children younger
than 5 years are cared for in the EMS system, they are less likely to
receive appropriate interventions, such as splinting or cervical spine
immobilization.3

According to the 2000 US Census,* 42% of the population lives in
nonmetropolitan areas, 25% of which are rural4; 41% of community
hospitals are considered rural by the American Hospital Guide.5

Additionally, certain populations such as Native Americans dispro-
portionately live in rural areas. Depending on the state, one-fourth to
one-third of the population resides in rural or frontier areas6; rural is
defined as fewer than 1000 people per square mile, and frontier is
defined as 6 to 8 people per square mile. Rural areas vary widely,
however, by environment, terrain, resources, and needs. Additionally,
rural and frontier areas are common vacation destinations, with

*US Census data on urban and rural populations for 2010 are scheduled to be released in
October 2012.
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seasonal increases in population. A
study of rural EMS reported the fol-
lowing: (1) 70% of prehospital health
care professionals practice in rural
areas; (2) rural EMS medical directors
are more likely to be nonpediatric
primary care physicians; and (3) 20%
of states cross-train prehospital
health care professionals in an ex-
panded hospital role to address the
national nursing shortage.7

Because of occupational and lifestyle
exposure to work- and play-related
vehicles, hazardous structures, and
animals (eg, farm machinery, pickup
trucks, all-terrain vehicles, grain silos,
and horses) and environmental threats
(eg, weather, terrain, and toxins), chil-
dren in rural areashaveuniquemedical
and surgical emergency needs. Chil-
dren in rural areas have increased risk
of disability and death from injury,
trauma and medical diseases largely
because of long transport times to de-
finitive care.7 It has also been reported
that the quality of care rendered to
children in rural EDs is not of a level
equal to the quality of care in urban
facilities.8 Additionally, there may be
a higher risk of medication errors for
children treated in rural EDs.9,10 Finally,
in a survey study, remote and rural EDs
were not aswell prepared as urban EDs
were to care for children.11 Because
definitive pediatric emergency and
critical care usually are located far
from rural children, any inadequacy of
EMS education and intervention or lack
of appropriate pediatric equipment
may be even more detrimental in a ru-
ral setting.

Lack of access to all levels of care, with
particular effects on vulnerable pop-
ulations, is a major difference between
emergency medical services for chil-
dren (EMSC)systems inruralandurban
areas. Decreased access to medical
care increases the morbidity and
mortality of rural children.12,13 Vital
access issues include:

� Communication (eg, 911 access
[especially enhanced 911 access],
the use of telemedicine in EMS
consultation, and limited availabil-
ity of cellular wireless telephone
systems and high-speed and wire-
less Internet access)

� Transport method and availability
(ground versus air; fixed wing ver-
sus rotor wing; weather, terrain,
and distance)

� Appropriate emergency care
equipment for children from in-
fancy through adolescence

� Level of responding prehospital
personnel (emergency medical
technicians—basic versus para-
medic, paid versus volunteer EMS
services)

� Pediatric skills of prehospital
health care professionals

� Pediatric expertise at the immedi-
ate receiving facility (general, com-
munity hospitals)

� Rural-to-urban hospital pediatric
transport

� Referral center care

� Rehabilitation

� Local follow-up care

� Repatriation to local facilities

� Pediatric-specific primary and sub-
specialty care

� Preparation for emergencies in-
volving children with special
health care needs—specifically,
technology-assisted children, in-
cluding awareness and utilization
of the Emergency Information
Form 14

� Public health emergency, disaster,
and terrorism response plans ap-
plicable to rural settings (recogni-
tion of risk and familiarity with
rural systems in preparation)

Pediatricians can play valuable roles in
ensuring access to high-quality and
comprehensive care for children in

rural communities. Their leadership
and advocacy, often organized through
state American Academy of Pediatrics
(AAP) chapters and state/territorial
EMSC programs, can aid local and
regional EMS organizations in the es-
tablishment of pediatric-specific pro-
tocols and policies, data collection,
and pediatric-specific quality man-
agement and support for the de-
velopment of enhanced pediatric
capabilities via the legislative and
regulatory process. They can also
advocate for addressing the unique
needs of children, including children
with special health care needs, in local
preparedness efforts around public
health emergency and disaster plan-
ning. Through their expertise in the
care of children, pediatricians can
support efforts in pediatric emergency
care education.

Local health care professional training
(prehospital, emergency, and school
nurses) in pediatrics would be en-
hanced by rural pediatricians’ input
and participation. Because skill re-
tention is an issue in rural settings,
periodic updates for rural health
care professionals is necessary. Many
pediatric-specific enhanced training
courses (eg, Pediatric Advanced
Life Support, Pediatric Education for
Prehospital Professionals, Neonatal
Resuscitation Program, Emergency
Nursing Pediatric Course, Advanced
Pediatric Life Support) are applicable.
Promoting telehealth initiatives and
Web-based education could also help
increase access to training in the ru-
ral setting.15–21 In fact, a study of rural
education reports that rural pre-
hospital providers accessed pediatric
Web-based training more commonly
than did urban providers.21 In addition
to health care professional education,
pediatricians can provide patient and
parent education about injury pre-
vention, recognition of childhood
emergencies, and accessing 911 and
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poison control centers. Anticipatory
guidance should also include first aid
and preparation of the home for
public health emergencies and dis-
asters.

Office preparation for emergency re-
sponse is crucial in rural areas and
builds confidence in providers.22

Pediatricians must recognize that ru-
ral areas, like urban areas, are sub-
ject to terrorist attacks, and it is
prudent to address the needs of chil-
dren in rural areas in preparation
plans. Pediatric offices should be
prepared to care for the acutely ill or
injured child, arrange for definitive
care, and participate in a community
public health emergency or disaster
response. The AAP provides in-
formation on office preparation in
Childhood Emergencies in the Office,
Hospital, and Community.23 Addition-
ally, a policy statement on the role of
the pediatrician in disasters and bio-
terrorism preparedness has been
published by the Committee on Pedi-
atric Emergency Medicine and Com-
mittee on Medical Liability of the AAP.24

Finally, involvement in legislator and
public education about children’s
health care by collecting and report-
ing EMSC data may improve the sys-
tem locally and statewide. Data
collection and research are particu-
larly needed for EMSC in rural areas,
where certain problems are more
prevalent than in urban settings (eg,
skills retention, transport mecha-
nisms, volunteer responder’s educa-
tion and responsibilities, and delayed
access issues). Interested pedia-
tricians can find many opportunities
to promote studies generating
outcome-based information to im-
prove local and national EMSC, with
support from sources such as the
Community Access to Child Health
program, the Practice Research in
Office Settings network, other AAP
programs and support staff, and the

Centers for Disease Control and Pre-
vention and other federal agencies.
Legislative input can be presented by
pediatricians knowledgeable about
statewide EMSC issues. Building local,
statewide, and regional coalitions is
a sound approach to generating leg-
islative responsiveness and awaken-
ing the community to the importance
of a sophisticated and competent
EMSC program. In many rural areas,
limited resources have led to the de-
velopment of interstate coalitions to
pursue EMSC agendas (eg, In-
termountain Regional EMS for Chil-
dren Coordinating Council).

In the 2006 Institute of Medicine (IOM)
Future of Emergency Care Series en-
titled Emergency Care for Children:
Growing Pains, regionalization, ac-
countability, and coordination are the
3 goals set by the IOM Committee on
the Future of Emergency Care in the
United States Health System for de-
veloping an emergency and trauma
care system of the future.25 According
to the IOM report, “critically ill and
injured children should not be di-
rected simply to the closest facility,
but to the nearest facility with the
pediatric expertise and resources
needed to deliver high level care. The
goal of regionalization is to improve
patient outcomes by directing patients
to facilities with the optimal capa-
bilities and best outcomes for any
given type of illness or injury.”25 To aid
in regionalization efforts, rural issues
that may need distinct legislative as-
sistance include establishment of
universal 911 (preferably “enhanced”)
service, communications technology,
educational processes, advisory coun-
cils, coding standards, and data col-
lection resources to assess areas for
improvement in EMSC. Guidelines26,27

are available to provide a framework
for continued development of state
EMSC; amendments specific to the ru-
ral locales may be necessary.

RECOMMENDATIONS

Development of quality EMSC in rural
America requires motivated pediatric
advocates to commit their expertise to
prevention, education, legislation, and
facilitation of these services. As highly
trained child health professionals and
leaders of the child health care team,
rural pediatricians are encouraged to
be aware of activities that would
benefit from their involvement.

1. Advocate for legislative initiatives
supportive of EMSC that meet the
needs of children and pediatri-
cians, including equity in funding
for EMSC, especially trauma ser-
vices. This will be a step toward
ensuring that all children—
whether they live in a rural or
urban area; or are insured, under-
insured, or uninsured—have un-
hindered access to care.

2. Participate in and work coopera-
tively with local EMS agencies re-
sponsible for local system design
and development, including ed-
ucational programs, simulations,
structured protocols, communica-
tion (from dispatchers to ED physi-
cians), hospital care and transport
(with special focus on long trans-
port time and distance issues), and
quality improvement. This system
should address children’s needs,
including those of children with
special health care needs, and in-
tegrate well with the state EMS sys-
tem. Key participants in this
system include representatives
from the state office of rural
health, department of health, state
EMSC programs, and AAP chapters.

3. Provide guidance in recruiting and
retaining community EMS pro-
viders (prehospital and ED) and
primary health care professionals
(family practitioners, nurse practi-
tioners, and physician assistants)
who have pediatric training. This
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includes helping them maintain
skills and comfort with pediatric
emergencies by providing continu-
ing medical education, pediatric of-
fice rotations, and sensitive quality
assurance review.

4. Develop a personal awareness of
rural EMSC issues for American
Indian/Alaska Native communities.
For information, contact the Indian
Health Services EMSC liaison or the
Health Resources and Services Ad-
ministration.

Pediatricians can develop strategies
for community-sensitive outreach to
rural areas and assist in the organi-
zation of regionalized pediatric emer-
gency care, using available rural
expertise and assets to optimize out-
comes of seriously ill or injured rural
children. Several resources are avail-
able for implementation and continu-
ation of such an EMSC agenda.
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POLICY STATEMENT

Role of the School Physician

abstract
The American Academy of Pediatrics recognizes the important role
physicians play in promoting the optimal biopsychosocial well-being
of children in the school setting. Although the concept of a school phy-
sician has existed for more than a century, uniformity among states
and school districts regarding physicians in schools and the laws gov-
erning it are lacking. By understanding the roles and contributions
physicians can make to schools, pediatricians can support and pro-
mote school physicians in their communities and improve health
and safety for children. Pediatrics 2013;131:178–182

HISTORY OF PHYSICIANS IN THE SCHOOL SETTING

Physicians associated with schools have held a variety of titles over the
years. For the purpose of this article, a school physician is any
physician who serves in any capacity for a school district, such as, but
not limited to, an advisor, consultant, medical director, volunteer, team
physician, medical inspector, or district physician.1 This statement
does not address the role of physicians in school-based health cen-
ters2 or the role of community pediatricians as private providers to
school-aged children. Information on these topics is available on the
American Academy of Pediatrics (AAP) Council on School Health Web
site (http://www.aap.org/sections/schoolhealth/).

The tradition of a school physician dates back to the late 1800s, as
parents and public officials recognized that public school facilities
needed national systematic medical inspection.3 Over time, the role of
the school medical inspector expanded to include containment of
prevalent infectious diseases of childhood3,4 and eventually as an
important vehicle to manage universal immunization.5 Modern school
physicians focus on the needs of individual children as well as the
public health of the school community.3,6,7 They often assist schools in
accommodating students who have special health care needs, man-
age acute and chronic illness, and oversee emergency response,
environmental health and safety, health promotion, and education.8,9

Millions of children spend roughly 7 hours per day, 180 days per year, in
school10 and may only visit their medical home once annually. In 1999,
Dr Joycelyn Elders acknowledged the interdependence of health and
education when she said, “You cannot educate a child who is not
healthy, and you cannot keep a child healthy who is not educated.”11 In
addition, Bright Futures, a national health care promotion initiative,
encourages public schools and public health communities to become
partners in prevention efforts.12 Despite the value of coordinating
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health and education, physicians are
not effectively and consistently involved
in schools across the nation. As a re-
sult, US children have varying levels of
medical support and safety, depending
on the community in which they live.
Well-placed school physician expertise
can contribute to the creation of poli-
cies and practices that provide sound,
evidence-based structure to coordi-
nated school health teams.

CURRENT LAWS PERTAINING TO
THE PHYSICIAN IN SCHOOLS

Currently, there is no single national
set of school health laws. School
health services are primarily regu-
lated by state or local governments
or individual school districts, and
these regulations vary.13–15 Some
states mandate school physicians;
most do not.16,17 However, “no one
has systematically identified the full
range of relevant legal authorities
pertinent to schools that may help
shape the health of children and
adolescents.”15

Federal law guarantees antidiscrimi-
nation and equal protection to indivi-
duals who have disabilities.18–20 These
laws require federally funded states
to provide “related services,” such as
school nursing, as part of a child’s
Individualized Education Plan. How-
ever, the US Supreme Court ruled that
school districts are not required to
provide physician services for indivi-
dual students, except for diagnostic or
evaluative purposes for special edu-
cation services.13–15 This ruling’s broad
interpretation has limited funding to
schools for physician services, despite
the fact that many states, and the AAP,
established basic minimal health
services schools should provide with-
out established guidance for pediatri-
cian involvement.21,22

The AAP recommends that all schools
have a registered professional school
nurse, hereafter referred to as school

nurse, to provide health services in
schools.23 The American Medical As-
sociation not only recommends that
school health be provided by “a pro-
fessionally prepared school nurse”
but also that “health services in
schools must be supervised by a phy-
sician, preferably one who is experi-
enced in the care of children and
adolescents. Additionally, a physician
should be accessible to administer
care on a regular basis.”24

Despite a scarcity of laws addressing
school physicians, pediatricians re-
main leaders in child health care and
are integral members of the school
health team.22,25–29 Certainly, pedia-
tricians need to know the laws that
apply to their patients and themselves
and will benefit from collaboration
with their AAP chapter, state and local
health departments, and school dis-
trict to understand the laws specific
to their role in the schools. However,
the lack of uniformity of laws or stand-
ards of best practice for school physi-
cians complicates the role physicians

have in schools and results in a differ-
ence of health care for children based
on the schools they attend.

CRITICAL KNOWLEDGE BASE FOR
PHYSICIANS WORKING IN THE
SCHOOL SETTING

Ideally, school physicians should be
board-certified pediatricians or phy-
sicians with expertise in pediatrics.24

In addition to basic training in child
growth and development, disease pro-
cesses, and well-child maintenance in-
cluding adolescent and reproductive
health and sports medicine, physi-
cians who work with schools need
additional expertise in key school
health topics.30–32 The degree of mas-
tery required depends on the extent of
the physician’s role with the schools.
Overall, a school physician can become
a positive liaison between the medi-
cal home, the family, and the school.8

Table 1 contains a nonexclusive list of
essential areas of expertise required
of a school physician.

TABLE 1 Critical Knowledge Base for School Physicians

Infectious diseases (eg, outbreak control)
Public health (eg, risk assessment and management, resources)
Immunizations (eg, school requirements and medical contraindications)
Medical-legal issues
State and district school and public health laws, regulations, and policies
IDEA, Section 504, and ADA
FERPA and HIPAA and how they intersect in the school setting

Adolescent health (eg, brain development and reproductive health)
Sports medicinea

The value of physical education and physical activity at school
Injury prevention
Conditioning
Disqualifying conditions
Hydration
The effects of climate extremes on athletes
Concussion management
Adaptive physical education

Emergency preparedness (eg, children with special health care needs)
Environmental and occupational health (eg, indoor air quality)
Health and learning (eg, medical, emotional, attentional, and learning problems that affect learning)
Social services resources (eg, access to health insurance and assistance programs)
A coordinated school health model (eg, health services, health education, healthy and safe environment,

physical education and activity, nutrition services, counseling/psychology/social services, staff health
promotion and family/community involvement)

ADA, Americans With Disabilities Act; FERPA, Family Education Rights and Privacy Act; HIPAA, Health Insurance Portability
and Accountability Act; IDEA, Individuals With Disabilities Act.
a Unless there is a separate team physician.
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CURRENT ROLES AND
RELATIONSHIPS FOR SCHOOL
PHYSICIANS

The roles and types of relationships for
physicians working in schools are
broad. Involvement can range from
fulfilling mandated services, serving
as an advisor to a school health ad-
visory group, or being the leader of
a coordinated school health program.
School physicians function based on
the medical and social needs or
demands of the community, the school
district’s priorities, and state laws.
School physicians not only bring value
to the quality of health services but
also may provide a cost savings to
districts, with decreased liability from
physician oversight of sound school
health programs. For example, school
physician–coordinated concussion man-
agement programs, established cli-
mate standards for outdoor activity,
or guided anaphylaxis management
protocols can potentially save lives,
reduce morbidity, improve outcomes,
and prevent potential costly litigation
against school districts.33–36 Because
states fund schools on the basis of
student attendance, a school physician
can potentially save schools money by
decreasing absenteeism through advo-
cacy and education, such as in improved
asthma or diabetes management.37–40

The Council on School Health Web site
(http://www.aap.org/sections/schoolhealth/)
provides guidance on these activities
and how pediatricians can work with
schools (Table 2).

Physicians can have a professional
relationship with schools in many
ways, such as a full- or part-time
employee, an independent contrac-
tor, or a volunteer on a school health
advisory group. Where feasible, a
school physician does not serve as
a private physician for a child in that
school district, however, because it
can create a potential conflict of in-
terest between the physician as

representative/advocate for a patient
versus the school.

Whatever the relationship, once a
school district asks a physician to
participate in hands-on medical prac-
tice for compensation in exchange for
services, a clear definition of district
expectations of the physician is es-
sential. An agreement, accounting for
laws governing the relationship of the
physician to the public school district,
should define indemnification and

liability. It is critical that physicians
understand the specifics of their re-
lationship and that the legal implica-
tions are articulated clearly in a written
agreement renewed periodically. Al-
though community volunteerism is at-
tractive, physicians should take some
precautions before volunteering to
serve as a school or team physician. It
is essential that he or she knows and
understands state laws that address
whether a district has an obligation to

TABLE 2 Roles for School Physicians

Mandated Services
Physical exams (grade mandated, special education, work permits, sports participation)
Oversight of return to sports (eg, concussion management programs)
Active member on teams/committees (eg, special education, wellness, health education)

Consultation
Write standing nursing orders/protocols
Athletic advisor/team physician
Oversee health aspects of athletic programs and best practice standards
Infectious diseases esp. for close contact sports
Participation of athletes with serious medical conditions

Adaptive physical education for acutely injured or chronically disabled youngsters
Mixed gender competition

Develop policies
Contagious diseases/pandemics
Restraint, suspension, expulsion
Bullying
Reproductive health
Chronic school absenteeism

Develop protocols
Delivery of medications
Seizure management
Diabetes care
Anaphylaxis management
Asthma education and management

Assist in the management of specific medical emergencies or immediacies
Participate at the building level in comprehensive, multidisciplinary teams and wellness councils

Programmatic leadership
Health program evaluation and quality improvement
Health education
Mental health promotion programs
Nutrition and food services
Physical activity and education
Staff wellness
Family and community education

Liaison with primary care physicians regarding specific concerns
Professional performance development
Evaluation and collaborative oversight of nursing staff and other health service providers, including

one-on-one nurses and door-to-door transportation
Reviews of emergency care plans for children with life-threatening conditions.
Classroom observations of children with special needs
Health education curriculum development

Direct consultation with principals or the superintendent
Medical-legal issues
Parent attorneys or advocates in accommodation disputes and hearings
Building and playground health and safety
Bloodborne pathogen incidents
School closure related to illness or weather extremes, or infections that affect public health
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hire a medical director. Regardless of
the type of relationship, the physician
should notify his or her professional
liability insurance company of involve-
ment in school health activities and
determine whether the insurance cov-
ers such activities. If covered, this de-
cision should be noted in writing. If
a district has an obligation to provide
compensation for physician services,
this will allow the physician to schedule
time for the school district and to im-
prove the quality and consistency of
service.

RECOMMENDATIONS

Given the contribution a school phy-
sician can make to the overall well-
being of a child within the context of
the school setting, the AAP recom-
mends the following:

1. Pediatricians should advocate that
all school districts have a school
physician to oversee health ser-
vices. The school physician’s roles
and responsibilities should be well
defined, fairly compensated, and
outlined within a written contract.

2. Pediatricians should support their
patients and local school health
programs by working closely with
the school health services team. In
districts without school physicians,
pediatricians should educate these
districts about the benefits of hav-
ing a school physician and work to
foster private-public partnerships
for school physicians.

3. School physicians should be experts
in key school health topics and be

educated about the medical-legal
environment in which they practice.
They need to provide proper notifi-
cation of their role and responsibil-
ity to their medical liability insurer
and should collaborate with their
AAP chapter, state and local health
departments, and school district to
understand the laws specific to
their role in the schools.

4. Community pediatricians should be
knowledgeable about key school
health topics and how to work ef-
fectively with schools their patients
attend.

5. Pediatricians should consider be-
coming a school physician or serv-
ing on school boards or school
health advisory groups to develop
sound school health policies and
community programs.

6. All physicians who work with school-
aged children should recognize the
value to the child when there is
a comprehensive, coordinated team
effort among the child’s medical
home, the school, and family.

7. Pediatric medical investigators should
consider further research to de-
termine how comprehensive coor-
dinated school health programs
under the direction of a school phy-
sician can improve health care in
schools and enhance the goals of
the medical home without attempt-
ing to replace it.

8. AAP districts and chapters should
support school health and school
physicians and use the school physi-
cian’s expertise to advocate for

important changes to state and lo-
cal school health policy. In addition,
AAP districts and chapters should
advocate to develop and promote
school health policies that benefit
children by advocating for additional
research on the benefits of school
physicians in school health services.
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POLICY STATEMENT

School-Based Health Centers and Pediatric Practice

abstract
School-based health centers (SBHCs) have become an important
method of health care delivery for the youth of our nation. Although they
only represent 1 aspect of a coordinated school health program ap-
proach, SBHCs have provided access to health care services for youth
confronted with age, financial, cultural, and geographic barriers. A fun-
damental principle of SBHCs is to create an environment of service coor-
dination and collaboration that addresses the health needs and well-being
of youth with health disparities or poor access to health care services.
Some pediatricians have concerns that these centers are in conflict with
the primary care provider’s medical home. This policy provides an over-
view of SBHCs and some of their documented benefits, addresses the
issue of potential conflict with the medical home, and provides recom-
mendations that support the integration and coordination of SBHCs and
the pediatric medical home practice. Pediatrics 2012;129:387–393

BACKGROUND

According to the most recent national census of school-based health
centers (SBHCs) conducted by the National Assembly on School-Based
Health Care,1 almost 2000 SBHCs are operating in 48 states and
territories of the United States, with 57% located in urban commu-
nities, 16% in suburban communities, and 27% in rural communities.
Approximately 33% of SBHCs are located in high schools, 24% are
located in elementary or middle schools, and 43% are located in al-
ternative schools or schools with a combination of grade levels. As
SBHCs become more prevalent, pediatricians and other health care
providers should be familiar with the role of SBHCs in providing
primary care and preventive services to school-aged youth. In addi-
tion, it is critical that health care providers working in SBHCs are
aware of the importance of supporting the medical home and co-
ordinating care with other primary care providers in the community.

The provision of health services in schools is not a new concept; rather, it
was pioneered by pediatric and nursing health professionals to address
common pediatric health challenges.2,3 Schools already provide several
critical health services, including triage and management of medical
emergencies; medication delivery; services for youth with special
health care needs; referral of common health problems, such as injury,
asthma, and behavioral and emotional difficulties; and health screen-
ings (such as vision and hearing screenings).4–7 SBHCs are an
expansion of these school health services. SBHCs evolved during the
1970s and 1980s and were promoted by the Robert Wood Johnson
Foundation, which continues its support by funding The Center for
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Health and Health Care in Schools.8,9

Over time, guidelines regarding best
practices for SBHCs have been devel-
oped. These include performing a com-
munity needs assessment; coordinating
care with the medical community, hos-
pitals, and public health providers; and
documenting the effect of SBHC services
on students’ health and educational
outcomes.10–14 Another best practice of
SBHCs is to establish a business plan to
generate grants, contracts, and billings
to match SBHC expenses. Although state
funding of SBHCs has almost quadru-
pled over the past 20 years, finding
adequate resources and income re-
mains a challenge for most SBHCs.15

By the early 1990s, some pediatricians
expressed concern that SBHCs might
fragment children’s health care be-
cause schools are closed on the af-
ternoons and during weekends and
holidays.4 Although this concern was
warranted, most SBHCs have avoided
fragmentation of health care delivery
by conducting needs assessments and
finding a health care “sponsor” to ad-
dress the community’s documented
needs. Sponsors can include pedia-
tricians who provide care to under-
served children in their communities
by establishing SBHCs as satellites of
their practices with financial support
from grants and contracts. In addi-
tion, local hospitals often provide
after-hours and school vacation cov-
erage and financial support for SBHCs.
Local hospitals benefit from this ar-
rangement because SBHCs can reduce
hospitals’ costs by preventing unnec-
essary emergency or urgent care visits
and hospitalizations and enrolling stu-
dents in public health insurance. As
the medical home concept has evolved,
SBHCs fit into the model just as satellite
offices and practice networks do for pri-
vate practice.12 A recent national survey
of SBHCs revealed that 35% of managed
care organizations recognize SBHCs as
reimbursable primary care providers.1

THE ROLE OF THE SBHC IN
INCREASING ACCESS TO HEALTH
CARE

SBHCs address many of the barriers to
health care access for school-aged
children.16–21 Because SBHCs are lo-
cated where children spend a signifi-
cant amount of their time, scheduling
and transportation barriers are mini-
mized. SBHCs address financial bar-
riers by helping enroll eligible students
in Medicaid or the Children’s Health
Insurance Program and offering free
services for uninsured students. Many
adolescents, especially boys, are re-
luctant to use traditional medical
care.22 SBHCs increase adolescents’
health care use, particularly for sexual
health issues, drug or alcohol prob-
lems, and mental health problems, by
providing convenient and confidential
care in a familiar setting.23–27

Surveys of students, parents, and
pediatricians indicate that the majority
are supportive of SBHCs and believe
SBHCs can increase access to health
care for underserved children.18,27–30 In
addition, the authors of several studies
have documented that children and
adolescents who use SBHCs have more
primary care visits and fewer emer-
gency department visits when compared
with those who do not use SBHCs.18,31–35

A national multisite study by the Robert
Wood Johnson Foundation revealed
that 71% of students enrolled in SBHCs
reported having a health care visit
compared with 59% who were not en-
rolled.20 Studies conducted in Denver
revealed that adolescents who used
SBHCs, the majority of whom were
uninsured, had higher visit rates and
a higher proportion of visits for pre-
ventive care or screening for high-risk
behaviors compared with those who
did not use SBHCs.24,35 Although colo-
cation and integration of medical with
oral health services are not common
in pediatric practices, SBHCs can offer
integration along with improved access

for oral health services.36 Three re-
ports have documented improved
access to dental care, which is a
particularly difficult access issue for
uninsured and publicly insured ado-
lescents with many dental health
needs.37–39

SERVICES PROVIDED BY SBHCS

SBHCs can deliver a variety of services,
including medical, oral, nutritional,
case management, and mental health
services. Because the types of pro-
viders and range of services offered by
SBHCs vary, pediatricians should be
knowledgeable about what their local
SBHCs offer. SBHCs usually use 1 of 3
primary staffing models. The primary
care model, used by 25% of SBHCs,
comprises a nurse practitioner or
physician assistant who provides basic
health services, with supervision by a
physician. The primary care–mental
health model (40%) also includes
a mental health professional, such
as a licensed clinical social worker
or psychologist. Finally, the primary
care–mental health plus model (35%)
comprises primary care and mental
health providers and other profes-
sionals, such as health educators,
case managers, and nutritionists.1,36

According to the recent census of
SBHCs, the most common services
provided are comprehensive health
assessments (offered by 97% of SBHCs),
treatment of acute illness (96%), pre-
scriptions for medications (96%), vision
and hearing screenings (92%), sports
participation examinations (92%), nu-
trition counseling (91%), and anticipa-
tory guidance (90%).1

The provision of reproductive health
services in SBHCs has resulted in
community controversy, despite the
fact that parents have been found to
support these services.40,41 Currently,
∼68% of SBHCs provide screening and
treatment of sexually transmitted in-
fections, 70% provide counseling about
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birth control methods, 39% dispense
contraception, and 59% provide follow-
up regarding contraception use.1 Many
SBHCs are prohibited from dispensing
contraception by school district policy
(57%), health center policy (13%), and
state law (10%).1

In addition to providing services for
individual students, SBHCs can provide
prevention, early intervention, and
harm-reduction services for the entire
school community by following the 8
components of the Coordinated School
Health Program model, as described
by the Division of Adolescent and
School Health of the Centers for Dis-
ease Control and Prevention.42 These 8
components are as follows: (1) health
education; (2) physical education; (3)
health services; (4) mental health and
social services; (5) nutrition services;
(6) healthy and safe environment; (7)
family and community involvement;
and (8) staff wellness. A literature
review conducted by the Division of
Adolescent and School Health of the
Centers for Disease Control and Pre-
vention identified school-based health
promotional interventions that not
only improved health attitudes and
behaviors but also improved aca-
demic performance.43 A New York
comparison study revealed that stu-
dents in schools with SBHCs had
greater satisfaction with their learn-
ing environment, compared with stu-
dents in schools without SBHCs.44

Thus, in addition to addressing health
promotion by using Bright Futures
guidelines for health examinations,
SBHCs are increasingly using small
group, classroom, and schoolwide
evidence-based curricula and inter-
ventions to better reach Bright Futures
goals for health.

EFFECTIVENESS OF SBHCS IN
IMPROVING HEALTH OUTCOMES

SBHCs have been shown to improve
children and adolescents’ health for

several outcomes while also reducing
health care costs.32,33,45–48 Students
who use SBHCs are more likely to
have received recommended vaccines
and screening for high-risk behaviors,
compared with those who do not use
SBHCs.24,35,49 Students who use SBHCs
have also been shown to have higher
satisfaction with their health status
and have healthier behaviors, such as
more physical activity and greater
consumption of healthier foods.47 Two
studies using Medicaid claims data to
compare health care costs for stu-
dents who did and did not use SBHCs
revealed that those who used SBHCs
had lower Medicaid expenses.32,48

Asthma is 1 chronic disease for which
SBHCs have improved outcomes. Chil-
dren with asthma have better outcomes
with management and coordination by
the SBHC with the children’s medical
homes and pediatric subspecialists. A
study by Webber et al46 revealed that
access to SBHCs was associated with
a reduction in the rate of hospitaliza-
tion and a gain of 3 days of school for
school children who have asthma. An-
other study revealed that students with
asthma who accessed SBHCs had
lower hospitalization rates and im-
proved self-care, such as use of peak
flow meters and metered-dose inhal-
ers.45 Guo et al50 investigated rates
of hospitalization and emergency de-
partment visits for school-aged children
with asthma and found that children
with asthma attending a school with an
SBHC had fewer hospitalizations and
emergency department visits compared
with children without SBHC access.
They estimated the potential cost sav-
ings to be $970 per child.

Integration of medical health andmental
health screening and services in SBHCs
benefit school performance.27,51–53

When mental health services are of-
fered in SBHCs, students’ access to
mental health services is improved and
communication is facilitated between

students, school personnel, SBHC staff,
and parents.24,54,55 In Dallas, medical
services decreased school absences by
50% among students who had 3 or
more absences in a 6-week period, and
students who received mental health
services had an 85% decline in school
discipline referrals.55 In North Carolina,
students who used SBHCs were signif-
icantly more likely to stay in school and
to graduate or be promoted than did
students who did not use SBHC serv-
ices. This was especially true for Afri-
can American male students, who were
3 times more likely to stay in school.51

Another study conducted in a north-
eastern city revealed that SBHC users
had a 50% decrease in absenteeism
and a 25% decrease in tardiness 2
months after receiving SBHC services.52

SBHCS AND THE MEDICAL HOME

The American Academy of Pediatrics
defines the medical home as a model
of delivering primary care that is ac-
cessible, continuous, comprehensive,
family centered, coordinated, compas-
sionate, and culturally effective to all
children and youth.56,57 Some pedia-
tricians are concerned that SBHCs
might not support the medical home
model because they do not provide
access to care when schools are closed
or may provide duplicative services
to children outside of their medical
homes without communicating with
the medical homes.10 Most SBHCs are
able to avoid these concerns by con-
ducting needs assessments and co-
ordinating or collaborating with the
community’s local health care providers
to address their community’s docu-
mented needs.11 SBHCs can meet the
definition of the medical home for their
patients in collaboration with their
sponsoring agencies by (1) ensuring
linkage so that services are available
24 hours per day, 7 days a week, and
52 weeks per year, even when schools
are closed; (2) encouraging parental
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participation and providing education
about the health care needs of the
youth they serve; (3) working collab-
oratively with primary care practices,
school districts, and community agen-
cies; and (4) coordinating all specialty
and subspecialty consultations, refer-
rals, and collaborations.

For families who do not have access to
a medical home, SBHCs can assist in
linking them to a medical home. For
example, SBHCs can:

� Provide families with onsite insur-
ance eligibility and enrollment and
connect them to health insurance
plans (private or public) that will
provide financial access to pri-
mary care practices.

� Connect families to primary care
practices/medical homes that are
accepting new patients and families.

� Provide satellite primary care serv-
ices in collaboration with existing
pediatric medical homes (eg, pri-
vate practices, community health
centers) that are not otherwise
able to enroll these patients into
their practice.

� Become the medical home for
school youth who are in need of a
provider if the SBHCs meet the cri-
teria for a medical home described
in the preceding paragraph.

OPPORTUNITIES

1. SBHCs can provide families with on-
site insurance eligibility and enroll-
ment and connect them to health
insurance plans (private or public)
that will provide financial access to
primary care practices and can
connect families to primary care
practices that are accepting new
patients and families.

2. Community primary care providers
can collaborate with SBHCs to ex-
pand both the SBHCs’ and the prac-
tices’ enrollment, particularly for

populations such as adolescent
boys, which may not readily access
traditional health services. Basic
preventive services could be pro-
vided in the SBHC and consultative
services, specialty referral, and
follow-up could be provided in the
community practice for patients
enrolled at both sites.

3. SBHCs can provide assistance in
the day-to-day monitoring and case
management of children with chronic
disease and disabilities.

4. SBHCs can help reinforce Bright
Futures health examination goals
by implementing health–promoting,
evidence-based curricula, and inter-
ventions in the school setting.

5. Large SBHCs may provide health
and health-related services, includ-
ing dental services, mental health
services, and nutrition counseling,
as well as confidential reproduc-
tive health services that pediatric
offices do not or cannot supply, es-
pecially for families with limited
financial resources.

CHALLENGES

1. The health and education systems
do not always share the same pri-
orities. SBHC providers and commu-
nity pediatricians can bring the
health and education communities
together with a common goal of
better outcomes for children. They
can help educate the school com-
munity about prioritizing children’s
health because children do not
learn well if they are not healthy.58

2. Communication among schools,
SBHCs, and community primary
care providers should be facilitated.
SBHCs should be planned and exe-
cuted with primary care providers’
input to result in a collaborative
and integrated model that supports
the medical home.4,10 In addition,
SBHCs should develop systems to

regularly communicate with com-
munity providers about shared
patients.

3. Pediatricians interested in starting
a new SBHC may be unable to do
so because of the time required to
involve appropriate stakeholders,
conduct a needs assessment, de-
velop a business plan, and identify
funding sources. However, school
health advisory councils, which al-
ready exist in the majority of schools
or districts, can assist in these
activities and reduce the bur-
den.12,59,60

4. SBHCs require multiple funding
sources to stay financially solvent.
Most SBHCs serve uninsured or un-
derinsured patients or patients
who may require additional case
management or social support that
is poorly reimbursed by insurance.
Therefore, initial and ongoing fund-
ing in addition to insurance billing
is required.12,15

5. Concerns about confidentiality and
privacy can be a barrier to com-
munication. Confidentiality for ado-
lescents and health information
transfer are challenges regulated
by the Health Insurance Portability
and Accountability Act and the Fam-
ily Educational Rights and Privacy
Act, laws that are implemented dif-
ferently from state to state. How-
ever, model forms and approaches
have been developed by the National
Association for School-Based Health
Centers and American School Health
Association.61,62

RECOMMENDATIONS

1. Advocate for SBHCs as 1 model of a
system of health care delivery that
provides a health care “safety net”
for children and adolescents who
are uninsured or underinsured or
represent special populations who
do not regularly access health care.
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2. Learn about SBHCs and the serv-
ices they provide in the community.
Pediatricians should become famil-
iar with current or planned school
health initiatives in their commu-
nities and assess their practices’
capabilities to work with such
efforts. SBHCs should conduct out-
reach activities to ensure that pe-
diatricians and other health care
providers in the community know
about what SBHCs have to offer.

3. Ensure that all patients served by
SBHCs have access to a medical
home, either in the SBHC itself or
with a practice in the community.
Community pediatricians with expe-
rience in implementing the medical
home model in their practices can
educate and assist SBHCs in doing
the same. SBHCs should work with
their sponsoring agency to ensure
that all patients they serve have ac-
cess to a medical home by meeting
the requirements of a medical home
in the SBHC itself and/or collaborat-
ing with other community providers.

4. Facilitate coordination of care
between SBHCs and community
primary care providers. Commu-
nity pediatricians can determine
whether youth and families in their
practices may be utilizing services
at SBHCs and contact the SBHCs to
facilitate coordination of care. In

turn, SBHCs should identify enroll-
ees that have a medical home and
perform outreach to community pe-
diatricians to facilitate a model of
collaboration and communication.

5. Support access to services pro-
vided by SBHCs that are limited,
not affordable, or not available in
private practice or other community
settings for children and adoles-
cents. These services may include:
mental health, substance use or nu-
tritional counseling, oral health ser-
vices, or confidential reproductive
health services. In addition, stu-
dents with chronic conditions may
benefit from school-based monitor-
ing that is reported back to the
medical home.

6. Consider SBHCs as sites to provide
volunteer pediatric services and
supervised educational opportuni-
ties for health services professio-
nals in training.63 Pediatricians can
support community schools and
families by volunteering or work-
ing part time at SBHCs, supervising
trainees at SBHCs, or serving as
the SBHC’s consultant or medical
director.

7. Encourage the development of school
health advisory councils to establish
a setting for planning, monitoring,
and developing SBHCs and coordi-
nated school health services.12,59,60
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American Academy of Pediatrics. School-Based Health Centers and Pediatric
Practice. Pediatrics. 2012;129(2):387–393

An error occurred in the American Academy of Pediatrics policy statement
“School-Based Health Centers and Pediatric Practice” published in the February
2012 issue of Pediatrics (2012;129[2]:387–393; originally published online January
30, 2012; doi: 10.1542/peds.2011-3443). On page 390, in Challenge No. 5, the or-
ganization listed as National Association for School-Based Health Centers should
have been National Assembly on School-Based Health Care. We regret the error.

doi:10.1542/peds.2012-0389

American Academy of Pediatrics. Recommended Childhood and Adolescent
Immunization Schedules—United States, 2012. Pediatrics. 2012;129(2):385–386

A minor clarification has been made in the American Academy of Pediatrics policy
statement “Recommended Childhood and Adolescent Immunization Schedules—
United States, 2012” published in the February 2012 issue of Pediatrics (2012;129
[2]:385–386; doi:10.1542/peds.2011-3630). In Fig 1: Recommended immunization
schedule for persons aged 0 through 6 years—United States, 2012, the second
bullet in footnote 1 regarding hepatitis B immunization should read, “For infants
born to hepatitis B surface antigen (HBsAg)–positive mothers, administer HepB
vaccine and 0.5 mL of hepatitis B immune globulin (HBIG) within 12 hours of birth.
These infants should be tested for HBsAg and antibody to HBsAg (anti-HBs) 1 to 2
months after completion of at least 3 doses of the HepB series, at age 9 through 18
months (generally at the next well-child visit).”

The corrected schedule is now posted online at http://pediatrics.aappublications.
org/ and Red Book Online. Please note that it will differ from the version that
appeared in the print journal.

doi:10.1542/peds.2012-0609
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POLICY STATEMENT

Screening Examination of Premature Infants for
Retinopathy of Prematurity

abstract
This statement revises a previous statement on screening of preterm
infants for retinopathy of prematurity (ROP) that was published in
2006. ROP is a pathologic process that occurs only in immature retinal
tissue and can progress to a tractional retinal detachment, which can
result in functional or complete blindness. Use of peripheral retinal
ablative therapy by using laser photocoagulation for nearly 2 decades
has resulted in a high probability of markedly decreasing the incidence
of this poor visual outcome, but the sequential nature of ROP creates
a requirement that at-risk preterm infants be examined at proper
times and intervals to detect the changes of ROP before they become
permanently destructive. This statement presents the attributes on
which an effective program for detecting and treating ROP could be
based, including the timing of initial examination and subsequent reex-
amination intervals. Pediatrics 2013;131:189–195

INTRODUCTION

Retinopathy of prematurity (ROP) is a disorder of the developing retina
of low birth weight preterm infants that potentially leads to blindness
in a small but significant percentage of those infants. In almost all term
infants, the retina and retinal vasculature is fully developed, and ROP
cannot occur; however, in preterm infants, the development of the
retina, which proceeds from the optic nerve head anteriorly during the
course of gestation, is incomplete, with the extent of the immaturity of
the retina depending mainly on the degree of prematurity at birth.

The Multicenter Trial of Cryotherapy for Retinopathy of Prematurity
demonstrated the efficacy of peripheral retinal cryotherapy (ie, cry-
oablation of the immature, avascular peripheral retina) in reducing
unfavorable outcomes for threshold ROP, defined as morphologic
changes beyond which the incidence of unfavorable outcome was
>50%.1 The study’s 15-year follow-up report2 confirmed the following
lasting benefits: unfavorable structural outcomes were reduced from
48% to 27%, and unfavorable visual outcomes (ie, best corrected vi-
sual acuity worse than 20/200) were reduced from 62% to 44%.
Subsequently, laser photocoagulation has been used for peripheral
retinal ablation with at least equal success and is now the preferred
method of ablation.3–6 More recently, the Early Treatment for Reti-
nopathy of Prematurity Randomized Trial confirmed the efficacy of

AMERICAN ACADEMY OF PEDIATRICS Section on
Ophthalmology, AMERICAN ACADEMY OF OPHTHALMOLOGY,
AMERICAN ASSOCIATION FOR PEDIATRIC OPHTHALMOLOGY
AND STRABISMUS, and AMERICAN ASSOCIATION OF
CERTIFIED ORTHOPTISTS

KEY WORDS
retinopathy of prematurity, preterm infants

ABBREVIATION
ROP—retinopathy of prematurity

This document is copyrighted and is property of the American
Academy of Pediatrics and its Board of Directors. All authors
have filed conflict of interest statements with the American
Academy of Pediatrics. Any conflicts have been resolved through
a process approved by the Board of Directors. The American
Academy of Pediatrics has neither solicited nor accepted any
commercial involvement in the development of the content of
this publication.

All policy statements from the American Academy of Pediatrics
automatically expire 5 years after publication unless reaffirmed,
revised, or retired at or before that time.

www.pediatrics.org/cgi/doi/10.1542/peds.2012-2996

doi:10.1542/peds.2012-2996

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).

Copyright © 2013 by the American Academy of Pediatrics

PEDIATRICS Volume 131, Number 1, January 2013 189

FROM THE AMERICAN ACADEMY OF PEDIATRICS

Organizational Principles to Guide and Define the Child
Health Care System and/or Improve the Health of all Children

http://www.pediatrics.org/cgi/doi/10.1542/peds.2012-2996


830 SeCtion 4/2012 PoliCieS

treatment of high-risk prethreshold
ROP and redefined the indications for
treatment.7

Because of the sequential nature of
ROP progression and the proven ben-
efits of timely treatment in reducing
the risk of visual loss, effective care
now requires that at-risk infants receive
carefully timed retinal examinations by
an ophthalmologist who is experienced
in the examination of preterm infants
for ROP using a binocular indirect
ophthalmoscope on a scheduled basis
according to their gestational age at
birth and their subsequent disease
severity and that all pediatricians or any
other primary care providers who care
for these at-risk preterm infants be
aware of this schedule.

This statement outlines the principles
on which a program to detect ROP in
infants at risk might be based. The goal
of an effective ROP screening program
is to identify the infants who could
benefit from treatment and make ap-
propriate recommendations on the
timing of future screening and treat-
ment interventions. Because un-
checked ROP can lead to permanent
blindness, it is important that all at-
risk infants be screened in a timely
fashion, recognizing that not all infants
require treatment. On the basis of
information published thus far, the
sponsoring organizations of this state-
ment suggest the following guidelines
for the United States. It is important to
recognize that other world locations
could have different screening param-
eters.8,9 It is also important to note that
despite appropriate timing of exami-
nations and treatment, a small number
of infants at risk progress to poor
outcomes.3–6

RECOMMENDATIONS

1. Infants with a birth weight of
≤1500 g or gestational age of 30
weeks or less (as defined by the
attending neonatologist) and se-

lected infants with a birth weight
between 1500 and 2000 g or gesta-
tional age of >30 weeks with an
unstable clinical course, including
those requiring cardiorespiratory
support and who are believed by
their attending pediatrician or neo-
natologist to be at high risk for
ROP, should have retinal screening
examinations performed after pu-
pillary dilation by using binocular
indirect ophthalmoscopy with a lid
speculum and scleral depression
(as needed) to detect ROP. Dilating
drops should be sufficient to allow
adequate examination of the fundi,
but care should be used in using
multiple drops if the pupil fails to
dilate, because poor pupillary dila-
tion can occur in advanced ROP,
and administering multiple doses
of dilating drops can adversely af-
fect the systemic status of the in-
fant. Sterile instruments should be
used to examine each infant to
avoid possible cross-contamination
of infectious agents. One examina-
tion is sufficient only if it unequivo-
cally shows the retina to be fully
vascularized in both eyes. Effort
may be made to minimize the dis-
comfort and systemic effect of this
examination by pretreatment of the
eyes with a topical anesthetic agent
such as proparacaine; consideration
also may be given to the use of pac-
ifiers, oral sucrose, and so forth.

2. Retinal examinations in preterm
infants should be performed by
an ophthalmologist who has suffi-
cient knowledge and experience to
identify accurately the location and
sequential retinal changes of ROP.
The International Classification of
Retinopathy of Prematurity Revis-
ited10 should be used to classify,
diagram, and record these retinal
findings at the time of examination.

3. The initiation of acute-phase ROP
screening should be based on the

infant’s postmenstrual age. The on-
set of serious ROP correlates better
with postmenstrual age (gestational
age at birth plus chronologic age)
than with postnatal age.11 That is,
the more preterm an infant is at
birth, the longer the time to de-
velop serious ROP. This knowledge
has been used previously in devel-
oping a screening schedule.12,13

Table 1 was developed from an
evidence-based analysis of the Mul-
ticenter Trial of Cryotherapy for
Retinopathy of Prematurity natural
history data and confirmed by the
Light Reduction in ROP Study,
which was conducted a decade
later.14 It represents a suggested
schedule for the timing of the ini-
tial eye examinations based on
postmenstrual age and chrono-
logic (postnatal) age to detect
ROP before it becomes severe
enough to result in retinal detach-
ment while minimizing the number
of potentially traumatic examina-
tions.15 Although Table 1 provides
a schedule for detecting ROP po-
tentially damaging to the retina
with 99% confidence, it should be

TABLE 1 Timing of First Eye Examination
Based on Gestational Age at Birth

Gestational Age
at Birth, wk

Age at Initial
Examination, wk

Postmenstrual Chronologic

22a 31 9
23a 31 8
24 31 7
25 31 6
26 31 5
27 31 4
28 32 4
29 33 4
30 34 4

Older gestational
age, high-risk
factorsb

4

Shown is a schedule for detecting prethreshold ROP with
99% confidence, usually before any required treatment.
a This guideline should be considered tentative rather
than evidence-based for infants with a gestational age
of 22 to 23 wk because of the small number of survivors
in these postmenstrual-age categories.
b Consider timing based on severity of comorbidities.
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appreciated that infants born be-
fore 25 weeks’ gestational age
should be considered for earlier
screening on the basis of severity
of comorbidities (6 weeks’ chrono-
logic age, even if before 31 weeks’
postmenstrual age to enable ear-
lier identification and treatment
of aggressive posterior ROP [a se-
vere form of ROP that is charac-
terized by rapid progression to
advanced stages in posterior ROP]
that is more likely to occur in this
extremely high-risk population).

4. Follow-up examinations should be
recommended by the examining
ophthalmologist on the basis of
retinal findings classified accord-
ing to the international classifica-
tion (see Fig 1).8 The following
schedule is suggested:

1-Week or Less Follow-up

� immature vascularization: zone I—
no ROP

� immature retina extends into pos-
terior zone II, near the boundary of
zone I

� stage 1 or 2 ROP: zone I

� stage 3 ROP: zone II

� the presence or suspected pres-
ence of aggressive posterior ROP

1- to 2-Week Follow-up

� immature vascularization; poste-
rior zone II

� stage 2 ROP: zone II

� unequivocally regressing ROP: zone
I

2-Week Follow-up

� stage 1 ROP: zone II

� immature vascularization: zone II
—no ROP

� unequivocally regressing ROP: zone
II

2- to 3-Week Follow-up

� stage 1 or 2 ROP: zone III

� regressing ROP: zone III

5. The conclusion of acute retinal
screening examinations should
be based on age and retinal oph-
thalmoscopic findings.13 Findings
that suggest that examinations
can be terminated include the
following:

� zone III retinal vascularization
attained without previous zone I
or II ROP (if there is examiner
doubt about the zone or if the post-
menstrual age is less than 35
weeks, confirmatory examinations
may be warranted);

� full retinal vascularization in
close proximity to the ora ser-
rata for 360°—that is, the nor-
mal distance found in mature
retina between the end of vascu-
larization and the ora serrata.
This criterion should be used
for all cases treated for ROP
solely with bevacizumab;

� postmenstrual age of 50 weeks
and no prethreshold disease (de-
fined as stage 3 ROP in zone II, any
ROP in zone I) or worse ROP is
present; or

� regression of ROP16 (care must
be taken to be sure that there is
no abnormal vascular tissue
present that is capable of reacti-
vation and progression in zone II
or III).

6. The use of digital photographic ret-
inal images that are captured and
sent for remote interpretation is
a developing approach to ROP
screening17,18; however, outcomes
comparison between large-scale
operational digital-imaging sys-
tems with remote interpretation
versus binocular indirect ophthal-
moscopy have not been published.
Nevertheless, some neonatal cen-
ters are conducting remote ROP
screening for infants still in
the hospital.17 At a minimum, pro-
grams that employ this method
should comply with the timing
and other recommendations out-
lined in the preceding guidelines.
Protocol modifications may be
required to allow for additional
time for communication, pro-
cessing, transportation, or other

FIGURE 1
Scheme of retina of the right and left eyes showing zone borders and clock hours used to describe the
location and extent of ROP. Diagrammatic representation of the potential total area of the premature
retina, with zone I (the most posterior) symmetrically surrounding the optic nerve head (the earliest
to develop). A larger retinal area is present temporally (laterally) rather than nasally (medially)
(zone III). Only zones I and II are present nasally. The retinal changes discussed in recommendation 4
are usually recorded on a diagram such as this one.
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logistical issues.19 Captured im-
ages and their interpretation
should be incorporated into the
permanent medical record. It is
also recommended that indirect
ophthalmoscopy be performed
at least once by a qualified oph-
thalmologist before treatment or
termination of acute phase
screening of ROP for infants at
risk for ROP.
Digital image capture (taking of
photographs) requires skill, ex-
perience, practice, a broad un-
derstanding of the infant eye, and
ideally, a knowledge of the path-
ophysiology of ROP (zone, stage,
and plus). Remote ROP graders
should have the same training
requirements as bedside exam-
iners and a mentored experience
in interpretation of digital images
for ROP. Interpretation requires
not only expert knowledge about
ROP but also understanding of the
limitations of interpreting static
images and the special care that
must be taken to schedule more
frequent imaging sessions that
may be required because of those
limitations. Remote interpreters
must provide clinical input on the
timing of follow-up imaging ses-
sions and ophthalmoscopic
examinations and appropriate
methodology, and these findings
need to be communicated in
a manner that is compliant with
rules of the Health Insurance
Portability and Accountability Act
(HIPAA).

Digital retinal imaging may also
be a useful tool for objective
documentation of retinal findings
and for teaching NICU staff and
parents about examination
results, even if it is not the pri-
mary method used for ROP
screening in the NICU.20

ROP care that includes off-site
photographic interpretation re-
quires close collaboration among
neonatologists, imaging staff, and
ophthalmologists. As with all
ROP screening programs, spe-
cific responsibilities of each
individual must be carefully
delineated in a written protocol
in advance so that repeat
imaging and/or confirmatory
examinations and required treat-
ments can be performed without
delay.

Treatment

7. The presence of plus disease (de-
fined as abnormal dilation and tor-
tuosity of the posterior retinal
blood vessels in 2 or more quad-
rants of the retina meeting or ex-
ceeding the degree of abnormality
represented in reference photo-
graphs1,8; see below) in zones I or
II suggests that peripheral ablation,
rather than observation, is appro-
priate.13

Treatment should be initiated for
the following retinal findings:
� zone I ROP: any stage with plus

disease

� zone I ROP: stage 3—no plus dis-
ease

� zone II: stage 2 or 3 with plus
disease

8. Practitioners involved in the oph-
thalmologic care of preterm in-
fants should be aware that the
retinal findings that require strong
consideration of ablative treatment
were revised according to the Early
Treatment of Retinopathy of Prema-
turity Randomized Trial study.7 This
recommendation is based on the
findings of improved visual out-
comes with earlier treatment rec-
ommended by the Final Visual
Acuity Results in the Early Treat-
ment of Retinopathy of Prematurity
Study.21 “Threshold ROP,” a term

that refers to specific morphologic
features defined in the Multi-
center Trial of Cryotherapy for Ret-
inopathy of Prematurity, is no
longer the least severe ROP for
which intervention should be con-
sidered. Threshold ROP, as defined
in the Multicenter Trial of Cryother-
apy for Retinopathy of Prematurity
study, is now included in type 1
ROP.
Certain levels of high-risk prethres-
hold disease also respond better to
ablative treatment than observa-
tion. Special care must be used in
determining the zone of disease.
The revised International Classifica-
tion of Retinopathy of Prematurity
Revisited classification gives spe-
cific examples on how to identify
zone I and zone II disease by using
a 28-diopter lens with binocular in-
direct ophthalmoscopy. As noted
previously, the presence of plus dis-
ease rather than the number of
clock hours of disease may be the
determining factor in recommend-
ing ablative treatment. Treatment
should generally be accomplished,
when possible, within 72 hours of
determination of treatable disease
to minimize the risk of retinal de-
tachment. Follow-up is recommen-
ded in 3 to 7 days after treatment
to ensure that there is no need for
additional treatment in areas where
ablative treatment was not com-
plete.

9. Recently published data22 indicate
that intravitreal bevacizumab mo-
notherapy, as compared with con-
ventional laser therapy, in infants
with stage 3+ ROP showed a signif-
icant benefit for zone I but not
zone II disease. Development of
normal-appearing peripheral reti-
nal vessels continued after treat-
ment with intravitreal bevacizumab,
but conventional laser therapy
led to apparent permanent de-
struction of the peripheral retina,
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although published studies indi-
cate that this apparent destruction
was associated with only a modest
visual field loss. This trial was too
small to assess safety and effects
on future development of brain
and other tissues. Consideration
may be given to treatment of
infants with zone I, stage 3+ ROP
with intravitreal injection of beva-
cizumab; however, bevacizumab is
not approved by the US Food and
Drug Administration for the treat-
ment of ROP. If intravitreal injec-
tion of bevacizumab for zone
I stage 3+ ROP is contemplated,
it is essential that treatment be
administered only after obtaining
a detailed informed consent, be-
cause there remain unanswered
questions involving dosage, timing,
safety, visual outcomes, and other
long-term effects. Infants treated
with bevacizumab injection should
be monitored weekly after injec-
tion by using techniques in accord
with these published ROP examina-
tion guidelines until retinal vascular-
ization is completed. Because in the
BEAT-ROP study,22 recurrence of ROP
after bevacizumab injection tended
to occur considerably later than
that after conventional laser periph-
eral retinal ablative treatment (16 ±
4.6 weeks vs 6.2 ± 5.7 weeks), lon-
ger follow-up is required for infants
treated with bevacizumab to ensure
that ROP requiring treatment does
not recur.

10. Communication with parents by
members of the care team is
very important, as is documenta-
tion of those communications.
Parents should be aware of ROP
examinations and should be in-
formed if their child has ROP,
with subsequent updates on
ROP progression. The possible
consequences of serious ROP
should be discussed at the time
that a significant risk of poor

visual outcome develops. Docu-
mentation of such conversations
with parents in the nurse or phy-
sician notes is highly recommen-
ded, along with the use of
standardized parental educa-
tional materials.

11. Responsibility for examination and
follow-up of infants at risk for ROP
must be carefully defined by the
staff and consultants of each NICU.
Unit-specific criteria with respect
to birth weight and gestational
age for examination for ROP
should be established for each
NICU by consultation and agree-
ment between neonatology and
ophthalmology services. These cri-
teria should be recorded and
should automatically trigger oph-
thalmologic examinations. If hos-
pital discharge or transfer to
another neonatal unit or hospital
is contemplated before retinal de-
velopment into anterior zone III
has taken place or if the infant
has been treated by ablation for
ROP and there is either incomplete
regression or incomplete retinal
healing, the availability of appro-
priate follow-up ophthalmologic
examination must be ensured,
and specific arrangement for that
examination must be made before
such discharge or transfer occurs.
The transferring primary care
physician, after communication
with the examining ophthalmolo-
gist, should have the responsibility
for communicating to the infant’s
new primary care physician what
eye examinations are needed and
their required timing. The new
primary care physician should as-
certain the current ocular exami-
nation status of the infant by
reviewing the record and commu-
nicating with the transferring phy-
sician so that any necessary
examinations by an ophthalmolo-
gist with ongoing experience and

expertise in examination of pre-
term infants for ROP can be
arranged at the appropriate time
at the receiving facility or on an
outpatient basis if discharge is
contemplated before the need for
continued examination has ceased,
as outlined in Diagnosis Recommen-
dation 6. If responsibility for
arranging follow-up ophthalmo-
logic care after discharge is del-
egated to the parents, they must
be made to understand the po-
tential for severe visual loss, in-
cluding blindness; that there is
a critical examination time sched-
ule to be met if treatment is to be
successful; and that timely follow-
up examination is essential to suc-
cessful treatment. This information
should be communicated both ver-
bally and in writing and should be
carefully documented in the infant’s
medical record. If such arrange-
ments for communication and
follow-up after transfer or dis-
charge cannot be made, the infant
should not be transferred or dis-
charged until appropriate follow-
up examination can be arranged
by the unit staff who are discharg-
ing the infant.
Regardless of whether infants at
risk develop ROP requiring treat-
ment, pediatricians and other
physicians who care for infants
who have had ROP should be aware
that these infants are at risk for
other seemingly unrelated visual
disorders, such as strabismus, am-
blyopia, high refractive errors, cata-
ract, and so forth. Ophthalmologic
follow-up for these potential prob-
lems after discharge from the NICU
is indicated within 4 to 6 months
after discharge.

This statement replaces the previous
statement on ROP from the Ameri-
can Academy of Pediatrics, Ameri-
can Academy of Ophthalmology, and
American Association for Pediatric
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Ophthalmology and Strabismus23; ROP
care is evolving, and recommen-
dations may be modified as additional
data about ROP risk factors, treat-
ments, and long-term outcomes are
published.
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POLICY STATEMENT

Sensory Integration Therapies for Children With
Developmental and Behavioral Disorders

abstract
Sensory-based therapies are increasingly used by occupational thera-
pists and sometimes by other types of therapists in treatment of children
with developmental and behavioral disorders. Sensory-based therapies
involve activities that are believed to organize the sensory system
by providing vestibular, proprioceptive, auditory, and tactile inputs.
Brushes, swings, balls, and other specially designed therapeutic or rec-
reational equipment are used to provide these inputs. However, it is un-
clear whether children who present with sensory-based problems have
an actual “disorder” of the sensory pathways of the brain or whether
these deficits are characteristics associated with other developmental
and behavioral disorders. Because there is no universally accepted
framework for diagnosis, sensory processing disorder generally should
not be diagnosed. Other developmental and behavioral disorders must
always be considered, and a thorough evaluation should be completed.
Difficulty tolerating or processing sensory information is a characteristic
that may be seen in many developmental behavioral disorders, includ-
ing autism spectrum disorders, attention-deficit/hyperactivity disorder,
developmental coordination disorders, and childhood anxiety disorders.

Occupational therapy with the use of sensory-based therapies may be
acceptable as one of the components of a comprehensive treatment plan.
However, parents should be informed that the amount of research regard-
ing the effectiveness of sensory integration therapy is limited and incon-
clusive. Important roles for pediatricians and other clinicians may include
discussing these limitations with parents, talking with families about a tri-
al period of sensory integration therapy, and teaching families how to
evaluate the effectiveness of a therapy. Pediatrics 2012;129:1186–1189

BACKGROUND: DEVELOPMENT OF THE SENSORY SYSTEM

Sensory integration is a framework first described by occupational
therapist A. Jean Ayres, PhD, in the 1970s. It refers to the body’s way
of handling and processing sensory inputs from the environment.1

Ayres felt that the sensory system develops over time, much like
other aspects of development (language, motor, etc), and that deficits
can occur in the process of developing a well-organized sensory sys-
tem. A well-organized sensory system can integrate input from multiple
sources (visual, auditory, proprioceptive, or vestibular). Ayres postu-
lated that sensory integration dysfunction occurs when sensory neu-
rons are not signaling or functioning efficiently, leading to deficits
in development, learning, and/or emotional regulation.
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The ability of the brain to process
sensory information from the environ-
ment has been an expanding area of
basic neuroscience research. Hubel and
Wiesel were among the first to docu-
ment the important effects of early
experience (eg, deprivation) on the way
visual sensory input is processed in the
brain.2–5 Animal and human research is
beginning to explore how other senses
are processed and integrated6–10 and
how those processes are disrupted
in specific syndromes (eg, autism,11,12

schizophrenia13,14) and by specific ex-
periences (eg, institutionalization, inter-
national adoption15,16).

STATEMENT OF THE PROBLEM

Since Ayres1 described sensory in-
tegration dysfunction in the 1970s,
sensory-based therapies have been
used increasingly, mainly by occupa-
tional therapists (but sometimes other
health professionals) to treat a range of
symptoms seen in children presenting
from across a variety of settings, in-
cluding the home, community organ-
izations, clinics, and schools. Sensory
integration, sensory “diets,” and other
sensory-based therapies typically are
based on classic sensory integra-
tion theory but often do not use all
of the originally described sensory
integration protocols. Sensory-based
therapies involve activities that are
believed to organize the sensory sys-
tem, by providing vestibular, proprio-
ceptive, auditory, and tactile inputs, by
using brushes, swings, balls, and other
specially designed equipment to pro-
vide these inputs. Occupational thera-
pists and other health professionals
may also use a sensory processing ap-
proach when identifying and modifying
barriers that limit the individual’s ability
to participate in everyday activities
or occupations.

Proponents of sensory integration
theory believe that inappropriate
or deficient sensory processing is

a developmental disorder amenable
to therapy and that treatment can
improve developmental outcomes.17

A definition of sensory processing
disorder has been proposed but has
not been universally accepted.18 Stand-
ardized measures, such as the Sen-
sory Profile,19 have been developed to
classify a child’s sensory deficits. The
Sensory Profile provides a standard
method for professionals to measure
a child’s sensory processing abilities
and to provide a profile of the effect
of sensory processing on functional
performance in the daily life of a child.20

Such standardized measures are com-
monly used by occupational therapists
to quantify how much these devel-
opmental and behavioral differences
affect the child’s functional performance
of the daily activities of childhood.

The possible diagnosis of sensory pro-
cessing disorders remains a challenging
clinical issue. In the sensory processing
disorder classification system proposed
by Miller et al,18 sensory processing
disorders are subdivided into 3 specific
patterns: sensory modulation disorder,
sensory discrimination disorder, and
sensory-based motor disability. These
patterns are then categorized into sub-
types. Sensory modulation disorder is
subdivided into overresponsive, under-
responsive, and sensory seeking/craving
subtypes. Sensory discrimination dis-
order has no subtypes. Sensory-based
motor disability is subdivided into pos-
tural disorder and dyspraxia.

Sensory processing disorder or a
similar diagnosis has been included in
Zero to Three’s Diagnostic Classifica-
tion of Mental Health and Develop-
mental Disorders of Infancy and Early
Childhood Revised21 and the Diag-
nostic Manual for Infancy and Early
Childhood of the Interdisciplinary
Council on Developmental and Learning
Disorders,22 where “regulatory-sensory
processing disorder” in infants has
also been classified as a developmental

difference for this group. For older
children and adolescents, no com-
monly accepted definition of sensory
processing disorder exists. Some
experts have proposed that the defi-
nition of autism spectrum disorders
in the forthcoming Diagnostic and
Statistical Manual of Mental Dis-
orders, Fifth Edition be expanded to
include definitions of associated sen-
sory issues, such as under- and over-
responsiveness; however, the committee
that is preparing the textbook has re-
quested that more studies be per-
formed before sensory processing
disorder can be officially recognized.23

It remains unclear whether children
who present with findings described
as sensory processing difficulties have
an actual “disorder” of the sensory
pathways of the brain or whether these
deficits represent differences asso-
ciated with other developmental and
behavioral disorders. Specifically, the
behavioral differences seen in chil-
dren with autism spectrum disorders,24

attention-deficit/hyperactivity disorder,25

and developmental coordination dis-
orders26 overlap symptoms described
in children with sensory processing
disorders. Studies to date have not
demonstrated that sensory integration
dysfunction exists as a separate disorder
distinct from these other developmental
disabilities. Furthermore, numerous
challenges exist for evaluating the
effectiveness of sensory integration
therapy, including the wide spectrum
of symptom severity and presentation,
lack of consistent outcome measures,
and family factors, which make re-
sponse to therapy variable.27–29

Despite the challenges of defining and
studying the effectiveness of sensory
integration therapy, it is possible that
the treatment of sensory processing
difficulties is helpful to children who
have problems identified in sensory
processing measures. Some published
case series and observational studies
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have reported positive outcomes of
sensory integration therapy for chil-
dren with sensory processing dis-
orders.27,29 Older meta-analyses30,31 and
at least 2 more recent reviews32,33

have been published that suggested a
positive trend in meeting occupational
goals with the use of sensory integra-
tion therapy. However, the authors of
the 1999 meta-analysis cautioned
that most studies in the field were
of insufficient scientific rigor to be
included in a meta-analysis, studies
varied in the use of outcome meas-
ures, and the ability to draw con-
clusions and detect a treatment effect
was limited.31 Many of the more recent
studies, unfortunately, share some of
these traits.

One recent small study cautions health
care practitioners about the possible
negative behavioral effects of sensory
integration therapy in certain pop-
ulations. Devlin et al34 reported on the
comparative effects of sensory inte-
gration therapy and behavioral inter-
ventions on rates of challenging or
self-injurious behavior in 4 children
in whom autism spectrum disorder
was diagnosed. A functional assess-
ment was conducted to identify the
variables maintaining the challenging
behaviors. The sensory integration
therapy was designed by an occupa-
tional therapist who was trained in
sensory integration therapy. The sen-
sory integration therapy and a behav-
ioral intervention were compared
within an alternating treatments de-
sign. Results from this study clearly
demonstrated that the behavioral inter-
vention was more effective in reducing
challenging behavior and self-injurious
behavior than was the sensory in-
tegration therapy. Finally, in the best
treatment phase, only the behavioral
intervention was implemented, and
further reduction was observed in the
frequency of challenging behavior and
self-injurious behavior.

RECOMMENDATIONS

1. At this time, pediatricians should not
use sensory processing disorder as
a diagnosis. When these sensory
symptoms are present, other devel-
opmental disorders—specifically,
autism spectrum disorders, attention-
deficit/hyperactivity disorder, deve-
lopmental coordination disorder,
and anxiety disorder—must be
considered and thoroughly evaluated,
usually by appropriate referral(s)
to a developmental and behavioral
pediatrician, child psychiatrist, or
child psychologist. The American
Academy of Pediatrics clinical re-
port on the management of children
with autism spectrum disorders is
a useful resource to help with these
referrals.35

2. Pediatricians should recognize and
communicate with families about
the limited data on the use of
sensory-based therapies for child-
hood developmental and behav-
ioral problems.

3. If the pediatrician is managing a
child whose therapist is using
sensory-based therapies, the pedia-
trician can play an important role in
teaching families how to determine
whether a therapy is effective.

a. Help families design simple
ways to monitor effects of
treatment (eg, behavior dia-
ries, pre-post behavior rating
scales). Help the family be
specific and create explicit
treatment goals, designed at
the onset of therapy, focused
on improving the individual’s
ability to engage and partici-
pate in everyday activities
(eg, ability to focus, tolerate
foods, and be in a room with
loud noises).

b. Set a time limit for seeing the
family back to discuss whether
the therapy is working to
achieve the stated goals.

4. Pediatricians should inform fami-
lies that occupational therapy is
a limited resource, particularly the-
number of sessions available through
schools and through insurance cov-
erage. The family, pediatrician, and
other clinicians should work together
to prioritize treatment on the basis of
the effects the sensory problems
have on a child’s ability to perform
daily functions of childhood.
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POLICY STATEMENT

Standards for Health Information Technology
to Ensure Adolescent Privacy

abstract
Privacy and security of health information is a basic expectation of
patients. Despite the existence of federal and state laws safeguarding
the privacy of health information, health information systems currently
lack the capability to allow for protection of this information for
minors. This policy statement reviews the challenges to privacy for
adolescents posed by commercial health information technology sys-
tems and recommends basic principles for ideal electronic health re-
cord systems. This policy statement has been endorsed by the Society
for Adolescent Health and Medicine. Pediatrics 2012;130:987–990

BACKGROUND

State laws allow minors to consent for their health care on the basis of
their status (eg, as an emancipated or mature minor or a pregnant or
parenting teenager) and on the basis of the services they seek (eg,
sexually transmitted infection [STI] diagnosis and treatment, contra-
ception, pregnancy care, substance abuse counseling/treatment, or
mental health care). If adolescents cannot trust that their health in-
formation will be both private and secure, they may not seek these
services.1–6 State and federal laws provide protection of privacy when
minors consent for their own health care; laws pertaining to such
care vary depending on where the teenager resides.7 The American
Academy of Pediatrics (AAP), along with other medical societies,
encourages adolescents to discuss health issues with parents but has
supported the right to adolescent privacy.8

Privacy control of protected information specific to adolescent health
has not been adequately addressed in the development of electronic
health records (EHRs). Current federal rules related to the Health
Information Technology for Economic and Clinical Health Act limit the
discussion of privacy as it relates to the Health Insurance Portability
and Accountability Act (HIPAA) and, thus, related criteria for certifi-
cation of EHRs. Such criteria have no specific references to issues of
adolescent privacy.9,10 Because electronic systems currently are un-
able to filter or compartmentalize health information consistent with
current laws, states have been left to identify individual barriers to
appropriate exchange of adolescent health information and to identify
interim solutions.11

COMMITTEE ON ADOLESCENCE and COUNCIL ON CLINICAL
AND INFORMATION TECHNOLOGY

KEY WORDS
confidential care, privacy, electronic medical records, personal
health records
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A policy statement regarding use of
personal health records (PHRs) pub-
lished in 2009 by the AAP addressed
the importance of protection of pri-
vacy. The AAP policy statement “Using
Personal Health Records to Improve
the Quality of Health Care for Chil-
dren” stresses the importance of the
development of the PHR as an exten-
sion of the EHR but also addresses the
lack of privacy controls, which are
necessary for adolescents to access
care protected by state and federal
laws.12

STATEMENT OF THE PROBLEM

Current health information technolo-
gies, including EHRs, PHRs, personally
controlled health records, health in-
formation exchanges (HIEs), or other
patient portals generally do not have
the flexibility or the technical capacity
to maintain or support policies that
address the ability of minors to give
their own consent for health care or to
protect minors’ sensitive health care
data.13 Privacy and trust between the
adolescent and provider during the
health care visit is complicated by
requirements to document care in the
record, bill for services, and commu-
nicate with the parent/guardian
within the boundaries of applicable
state laws.14–16 PHRs can improve ac-
cess to health information, but to re-
alize the benefits for teenagers,
standards for developing and access-
ing the information within PHRs must
include the ability to protect privacy
and security issues for adolescents.
The PHR must have the flexibility to
meet the variation in the legal man-
dates of the state in which the teen-
ager resides. These standards must
also grant adolescents the ability to
exclude parents or guardians from
their PHRs when state law allows that
they may consent for their own health
care without parental consent on the
basis of status (eg, as an emancipated

or mature minor or as a parent) and
on the basis of the services they seek
(eg, diagnosis and treatment of STIs,
contraception, substance abuse coun-
seling and treatment, and mental
health care).7,13,16

Currently, most systems are not ca-
pable of allowing dual (or plural)
consent to allow or restrict access
to different portions of a patient’s
electronic health information. Thus,
adolescents who are minors cannot
record legal consent to allow or dis-
qualify their health information to be
included in PHRs, PCRHs, and HIEs,
because current technologies allow
parents as the only parties who can
provide informed consent. Specific
challenges include:

� Lack of standards for electronic
medical technology regarding pri-
vacy issues and care for the ado-
lescent patient where rights of
minors are protected by state law
or precedent court cases.

� Lack of standards for electronic
medical technology when states
remain silent on the issue of care
around sensitive area issues for
the adolescent, and care is rou-
tinely provided to teenagers as
mature minors.

� Lack of standards for electronic
medical technology regarding who
has access to the medical record—
that is, parent or legal guardian,
adolescent, pediatrician, or other
health care providers.

� Lack of standards for electronic
medical technology regarding pro-
tection of sensitive information,
including laboratory test results,
prescriptions, and other health
data.

� Lack of standards for electronic
billing to prevent disclosure of pro-
tected information through the act
of generating a bill. These standards
might include making it possible to
suppress the laboratory test name

(eg, HIV test name, pregnancy test
name) while still generating a bill.
Without this ability, pediatricians
and health care facilities may choose
to forego billing to protect the ado-
lescent’s privacy. This places the
burden of care on the pediatrician
or facility.

� Lack of standards for protecting
sensitive information when used
for public health, research, or
other uses separate from the care
episode.

RECOMMENDATIONS

Basic Principles for Ideal EHRs,
PHRs, Personally Controlled Health
Records, and HIEs (Collectively EHR
Systems) for Adolescents

The AAP recommends the following
basic principles for ideal EHR systems:

1. The creation and implementation
of criteria for EHR systems that
meet privacy standards for adoles-
cents, particularly in areas of care
that are protected by federal and
state laws.

2. The creation and implementation
of criteria for EHR systems that al-
low determination of who has ac-
cess to, or who has the ability to
control access to, the medical re-
cord either in total or in part. The
“who” would need to accommodate
any legally authorized physician,
health care provider, guardian, or
patient, including an adolescent or
minor, and must be adaptable to
change on the basis of the age
and health care activity of the pa-
tient. Controlling access should
also take into account the specific
issues related to release of infor-
mation (to other providers or sec-
ondary to subpoena) such that only
the minimum necessary informa-
tion pertinent to the request is re-
leased to protect the privacy of the
adolescent.

988 FROM THE AMERICAN ACADEMY OF PEDIATRICS



StandardS for HealtH information teCHnoloGy to enSure adoleSCent PriVaCy  847

3. The creation and implementation
of criteria for EHR systems that al-
low adolescents to record their
consents and authorizations for
care or treatment according to pri-
vacy rules and laws (by using the
HL-7 Child Health Profile DC.1.3.3
standard).17

4. The creation and implementation
of criteria for EHR systems to allow
the explicit and specific consent of
the adolescent for release of spe-
cific protected health information.
Authorization to access the most
sensitive parts of an EHR is most
definitive if made by this explicit
consent.

5. Flexibility of these standards that
allow for protection of privacy for
diagnoses and associated labora-
tory test results, prescriptions,
problem lists, and ultimately, any
documentation/note that contains
confidential data. This requirement
is the most difficult to attain and
control. These standards must also
allow an entire visit to be marked as
private and not viewable by anyone
but those to whom the adolescent
has given appropriate permission.

6. Certified EHR systems that meet
privacy standards that are consis-
tent with state laws.

7. EHR systems that are able to flag
data that are being imported or
exchanged between health entities
(hospitals, clinics, emergency de-
partments, other physician offices,
health networks or exchanges) so
that the information can be re-
viewed and placed in a confidential
area of the EHR if appropriate.

8. EHR systems that are able to apply
local (state) and federal privacy
and confidentially rules when as-
sembling aggregate data to prevent
identification of individuals by unau-
thorized parties (HL-7 Child Health
Profile DC.2.6.1).17

9. Billing systems associated with
EHR systems that have the ability
to suppress billing to the parent,
guardian, or other legally autho-
rized representative when an ado-
lescent or minor seeks care for
health issues that are delivered
within the context of general visits
and protected under state or fed-
eral statutes.

SUMMARY/CONCLUSIONS

Privacy and security of health in-
formation is a basic expectation of
patients. The HIPAA Privacy Rule pro-
vides federal protections for personal
health information held by covered
entities and gives patients an array of
rights with respect to that information.
The HIPAA Security Rule specifies
a series of administrative, physical,
and technical safeguards for covered
entities to use to ensure the protection
of privacy, integrity, and availability
of electronic protected health in-
formation. These protections focus on
breaches of security and rarely ad-
dress the needs of minors or adoles-
cents, who routinely have health care
provided under their parent’s super-
vision. These issues apply equally to
other populations including young
adults who still live with their parent
or guardian as well as for adult pop-
ulations, and we believe that the
recommendations have broader ap-
plicability beyond adolescents.

Although HIPAA rules defer to state law
regarding minors with “exceptional
circumstances” (eg, adolescents seek-
ing care for STIs) and gives the minor
and not the parent the right to this
protected health information, the
rules have not led to commercial
health information technology sys-
tems having the capability to protect
this information.

This policy addresses the basic needs
related to privacy issues that must be
protected within commercial health

information technology systems. Pro-
tection must include the ability to
consent for care, consent for release
of information associated with care,
and prevent inadvertent disclosure
through billing activities or electronic
aggregation of data for quality im-
provement, research, public health
reporting, or other use. Continued lack
of privacy protection in EHRs risks
diminishing adolescent access to care,
potentially resulting in higher adoles-
cent pregnancy and STI (including HIV)
rates, and unraveling significant gains
that have been achieved. Even if these
technical capacities exist in software,
the privacy and security of the ado-
lescent’s health care will require ed-
ucating pediatricians and staff to the
specific issues outlined in this policy.
This policy statement has been en-
dorsed by the Society for Adolescent
Health and Medicine.
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CLINICAL REPORT

Strategies for Prevention of Health Care–Associated
Infections in the NICU

abstract
Health care–associated infections in the NICU result in increased
morbidity and mortality, prolonged lengths of stay, and increased
medical costs. Neonates are at high risk of acquiring health care–
associated infections because of impaired host-defense mechanisms,
limited amounts of protective endogenous flora on skin and mucosal
surfaces at time of birth, reduced barrier function of their skin, use of
invasive procedures and devices, and frequent exposure to broad-
spectrum antibiotic agents. This clinical report reviews management
and prevention of health care–associated infections in newborn infants.
Pediatrics 2012;129:e1085–e1093

INTRODUCTION

Health care–associated infections in the NICU are infections acquired
in the hospital while receiving treatment of other conditions. Although
they are less likely to cause mortality than early-onset infections, they
have considerable health and economic consequences. Most health
care–associated infections in the NICU result from the instrumentation
and procedures required to preserve an infant’s life. Thus, it is not
possible to lower the rate of health care–associated infections merely
by limiting the use of procedures. Furthermore, it is no longer ac-
ceptable to consider health care–associated infections as a conse-
quence of neonatal intensive care. Rather, it is incumbent on clinicians
to minimize risks of infection by performing invasive procedures only
when needed and in the safest manner possible. There is evidence to
support the concept that proactive strategies to prevent health care–
associated infections in the NICU are possible,1–5 although data sup-
porting specific infection-control interventions in neonates are lacking.
Although neonates clearly have unique vulnerabilities, there is no rea-
son to believe that interventions shown to be effective in the pediatric
ICU or adult ICU would not be equally effective in the NICU. Because of
unique issues confronting the vulnerable neonate, however, these in-
terventions may require some accommodations and further study.

STRATEGIES FOR THE PREVENTION OF HEALTH CARE–ASSOCIATED
INFECTIONS

Hand Hygiene

Hand hygiene remains the most effective method for reducing health
care–associated infections.6 Hospitals with higher rates of hand hygiene

Richard A. Polin, MD, Susan Denson, MD, Michael T. Brady,
MD, THE COMMITTEE ON FETUS AND NEWBORN and
COMMITTEE ON INFECTIOUS DISEASES

KEY WORDS
health care–associated infection, nosocomial infection, neonatal
ICU, NICU, antibiotics, neonate, newborn
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compliance have lower rates of cen-
tral line bloodstream infection; how-
ever, compliance with hand hygiene
practices is less than optimal.7 A re-
cent meta-analysis concluded that
educational programs and multidisci-
plinary quality-improvement teams can
be effective in increasing compliance
with hand hygiene procedures8; how-
ever, each of the 33 studies included
more than 1 intervention, and it was
difficult to determine which was most
efficacious. The Centers for Disease
Control and Prevention (CDC) published
guidelines for hand hygiene in health
care settings in 2002.9 Although the
guidelines were widely accepted and
disseminated by members of the Na-
tional Nosocomial Infection Surveillance
System, a recent analysis demonstrated
that implementation of these guidelines
had no effect on hand hygiene compli-
ance rates (mean, 56.6%).10

The sixth edition of the Guidelines for
Perinatal Care11 recommends use of
an antiseptic soap or an alcohol-based
gel or foam for routine hand sanitizing
if hands are not visibly soiled. When
hands are visibly contaminated, they
should first be washed with soap and
water. Larson et al12 compared the ef-
fectiveness of a traditional antiseptic
hand wash with an alcohol hand sani-
tizer in reducing bacterial colonization.
There were no differences in mean
microbial counts on nurses’ hands or
infection rates among patients in the
NICU; however, nurses’ skin condition
improved during the alcohol phase.
Other studies have demonstrated the
effectiveness of alcohol-based prod-
ucts, but there are no data to suggest
they are superior. Compliance with hand
hygiene may be enhanced if alcohol-
based products are available at each
infant’s bedside.

In May 2009, the World Health Organi-
zation published new consensus rec-
ommendations for hand hygiene.13 The
guidelines provide a comprehensive

overview of hand hygiene in health
care and evidence- and consensus-
based recommendations for successful
implementation. Consensus recommen-
dations were categorized according to
the CDC/Healthcare Infection Control
Practice Advisory Committee grading
system (Tables 1 and 2). A partial list of
recommendations relevant to the NICU
is shown in Table 3.

Prevention of Central Line–
Associated Bloodstream Infections

Catheter-related bloodstream infec-
tions are the most common hospital-
acquired infections in the NICU. Central
line–related infections are in large part
a result of poor technique at the time
of placement and ongoing care of
the catheter site. Attempts to reduce
the incidence of central line–associated
bloodstream infections primarily fall in-
to 1 of 5 categories: (1) clinical practice
guidelines for the insertion and main-
tenance of indwelling lines14; (2) pro-
phylactic administration of antibiotic

agents (including antibiotic lock ther-
apy); (3) topical emollients to reduce
skin penetrance of bacteria; (4) promo-
tion of breastfeeding; and (5) gowning
for visitors and attendants. The goal of
all infection-control programs should
be to reduce the rate of central line–
associated bloodstream infections to
zero.

Both chlorhexidine (2%) and povidone-
iodine are recommended for skin an-
tisepsis in infants 2 months or older15,16;
however, chlorhexidine is not approved
by the US Food and Drug Administration
for infants younger than 2 months. In
a randomized trial, use of a chlorhexidine-
impregnated gauze dressing (0.5%
chlorhexidine gluconate in a 70% al-
cohol solution) in infants of very low
birth weight reduced central venous
catheter colonization when compared
with use of a 10% povidone-iodine scrub
but did not reduce the incidence of cen-
tral line–associated bloodstream infec-
tions.17 Notably, in the chlorhexidine
group, contact dermatitis occurred in

TABLE 1 Evidence Grading System

Ranking System for Evidence According to the CDC/Healthcare Infection Control Practice
Advisory Committee System

Category IA: Strongly recommended for implementation and strongly supported by well-designed
experimental, clinical, or epidemiologic studies.

Category IB: Strongly recommended for implementation and supported by some experimental, clinical,
or epidemiologic studies and a strong theoretical rational.

Category IC: Required for implementation, as mandated by federal and/or state regulation or standard.
Category II: Suggested for implementation and supported by suggestive clinical or epidemiologic
studies or a theoretical rationale or a consensus by a panel of experts.

TABLE 2 Infectious Diseases Society of America/US Public Health Service Grading System for
Ranking Recommendations for Clinical Guidelines

Category, Grade Definition

Strength of recommendation
A Good evidence to support a recommendation for use
B Moderate evidence to support a recommendation for use
C Poor evidence to support a recommendation for use

Quality of evidence
I Evidence from ≥1 properly randomized controlled trial
II Evidence from ≥1 well-designed clinical trial, without

randomization; from cohort or case-controlled analytic studies
(preferably from >1 center); from multiple time series; or
from dramatic results from uncontrolled experiments

III Evidence from opinions of respected authorities, based on
clinical experience, descriptive studies, or reports from
expert committees
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15% of neonates weighing less than
1000 g. In a meta-analysis of studies
comparing chlorhexidine gluconate so-
lution with a povidone-iodine solution,
the overall risk reduction (for central
line–associated bloodstream infections)
with chlorhexidine gluconate compared
with a povidone-iodine solution was
approximately 50%.18

Extraluminal contamination of the intra-
cutaneous tract is believed to be re-
sponsible for catheter-related infections
that happen in the week after place-
ment.19 Catheters are more mobile
during the first week after insertion
and can slide in and out of the in-
sertion site, drawing organisms down
into the catheter tract. Techniques to
reduce the likelihood of extraluminal

contamination include proper hand
hygiene, aseptic catheter insertion (in-
cluding use of a maximal sterile barrier
for catheter insertion and care [IA]),
use of a topical antiseptic (IA), and use
of sterile dressing (IA). Although trans-
parent dressings permit easier inspec-
tion of the catheter site, they have no
proven benefit in reducing infection.20

Catheter sites must be monitored
visually or by palpation on a daily basis
(IB) and should be redressed and
cleaned on a weekly basis (IA). In neo-
nates, there are no data indicating that
tunneled catheters have a lower risk of
infection than nontunneled catheters.21

After the first week of placement, intra-
luminal colonization after hub manipu-
lation and contamination is responsible

for most central line–associated blood-
stream infections.19 Mahieu et al22

demonstrated that the frequency of
catheter manipulations was directly
related to the frequency of central line–
associated bloodstream infections. Tub-
ing used to administer blood products
or lipid emulsions should be changed
daily (IB). Tubing used to infuse dex-
trose and amino acids should be re-
placed every 4 to 7 days. It is important
to remove all central venous catheters
when they are no longer essential (1A).
Many NICUs remove central catheters
when the volume of enteral feedings
reaches 80 to 100 mL/kg per day.
Topical antibiotic agents or creams
should not be used at the insertion
site for catheters (1B).

TABLE 3 World Health Organization Recommendations for Hand Hygiene

• Wash hands with soap and water when visibly dirty or soiled with blood or other body fluids (IB) or after using the toilet (II).
• Use of an alcohol-based hand rub for all routine antisepsis is recommended for all clinical settings if the hands are not soiled (IA). If an alcohol-based hand rub is

not obtainable, wash hands with soap and water (IB). Brushes are no longer recommended (even for surgical scrubs) (IB).
• Perform hand hygiene:

○ Before and after touching the patient (IB).
○ Before handling an invasive device for patient care, regardless of whether gloves are worn (IB).
○ After contact with body fluids or excretions, mucous membranes, nonintact skin, or wound dressings (IA).
○ If moving from a contaminated body site to another body site during care of the same patient (IB).
○ After contact with inanimate surfaces and objects (including medical equipment) in the immediate vicinity of the patient (IB).
○ After removing sterile (II) or nonsterile gloves (IB).

• Selection and handling of hand hygiene agents:
○ Provide products with a low irritancy potential (IB).
○ To maximize acceptance of hand hygiene products by health care workers, solicit input regarding the skin tolerance, feel, and fragrance of any products under
consideration (IB).

○ Determine any known interaction between products used to clean hands, skin care products, and the types of gloves used in the institution (II).
○ Ensure that dispensers are accessible at point of care (IB).
○ Provide alternative hand hygiene products for health care workers with confirmed allergies or adverse reactions to standard products (II).
○ When alcohol-based hand rub is available in the health care facility, use of antimicrobial soap is not recommended (II).
○ Soap and alcohol-based hand rub should not be used concomitantly (II).

• Use of gloves:
○ The use of gloves does not replace the need for hand hygiene (IB).
○ Wear gloves when it can be reasonably anticipated that contact with blood or other potentially infectious materials, mucous membranes, or nonintact skin will
occur (IC).

○ Remove gloves after caring for a patient. Do not wear the same pair of gloves for more than 1 patient (IB).
○ Change or remove gloves during patient care if moving from a contaminated body site to either another body site (including nonintact skin, mucous
membrane, or medical device) within the same patient or the environment (II).

• Other aspects of hand hygiene:
○ Do not wear artificial fingernails or extenders when having direct contact with the patient (IA).
○ Keep natural nails short.

• Hand hygiene promotion programs:
○ In hand hygiene–promotion programs for health care workers, focus specifically on factors currently found to have a significant influence on behavior and not
solely on the type of hand hygiene product. The strategy should be multifaceted and multimodal and include education and senior executive support for
implementation (IA).

○ Educate health care workers about the type of patient-care activities that can result in hand contamination and about the advantages and disadvantages of
various methods used to clean their hands (II).

○ Monitor health care workers’ adherence to recommended hand hygiene practices and provide them with performance feedback (IA).
○ Encourage partnerships between patients, their families, and health care workers to promote hand hygiene in the health care setting (II).
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Guidelines for the prevention of intra-
vascular catheter-related infections have
been published.23 These guidelines make
specific recommendations for umbilical
catheters. Levels of evidence are indi-
cated in parentheses (Table 4).

Recently, there has been a focus on
implementing “NICU care bundles” to
reduce the incidence of hospital-
acquired infections. Care bundles are
groups of interventions (extrapolated
from studies in adults or recommenda-
tions from professional organizations)
that are likely to be effective. This
multifaceted approach has reduced
the incidence of health care–associated
sepsis in each center or groups of cen-
ters where it has been implemented.24–27

Coagulase-negative staphylococci are
the most common cause of central line–
associated bloodstream infections in
the United States. Therefore, the use of
low-dose vancomycin in parenteral ali-
mentation solutions (at concentrations
above the minimal inhibitory concen-
tration) has been suggested as a way
to decrease the incidence of bacter-
emia attributable to coagulase-negative
staphylococci. Five randomized clinical
trials of low-dose vancomycin in pre-
term neonates have been conducted, all
of which date from the late 1990s. In 4
of the studies, there was a statistically
significant reduction in the incidence
of coagulase-negative staphylococcal
sepsis (relative risk [RR], 0.11; 95%
confidence interval [CI], 0.05–0.24)28;

however, there were no significant
differences in mortality or length of
stay. The use of antibiotic lock therapy
has also been investigated. Lock sol-
utions containing vancomycin are in-
stilled into the catheter lumen to
reduce intraluminal colonization. Most
randomized clinical trials of antibiotic
lock therapy have been completed in
adults and older children.29 A meta-
analysis of these trials demonstrated
a significant reduction in bloodstream
infections (RR, 0.49; 95% CI, 0.26–0.95).
Use of vancomycin as a true lock so-
lution (instilling it for a defined period
rather than flushing it through the
catheter) conferred greater benefit.
The single study of antibiotic lock
therapy in the neonatal population30

demonstrated a statistically signifi-
cant reduction in central line–associ-
ated bloodstream infections (RR, 0.13;
95% CI, 0.01–0.57). No increase in van-
comycin resistance occurred in this
study; however, the study was not suf-
ficiently powered to address that
question. Because of the concern for
development of vancomycin-resistant
organisms and the lack of long-term
efficacy data, neither continuous infu-
sions of vancomycin nor antibiotic lock
therapy can be recommended.

Invasive fungal infections are respon-
sible for 9% to 12% of health care–
associated infections in infants weighing
less than 1500 g.31 In a prospective
study from the National Institute for

Child Health and Human Development
research network, 9% of infants weigh-
ing less than 1000 g developed candi-
diasis.32 Death or neurodevelopment
impairment occurred in 73% of these
infants. Prophylactic fluconazole has
been suggested as a way to decrease
the incidence of invasive fungal dis-
ease. The rationale is that prevention
of fungal colonization in high-risk
infants will lower the risk of invasive
disease. A meta-analysis of 5 trials
comparing systemic fluconazole with
placebo, demonstrated a statistically
significant reduction in the incidence
of invasive fungal infections (RR, 0.48;
95% CI, 0.31–0.73)33; however, there
was no significant difference in the
incidence of death before discharge
from the hospital and insufficient data to
assess neurodevelopmental outcomes.
There is a concern that the use of
azoles to prevent fungal infections
will lead to an increase in fluconazole
resistance or will result in toxicity,
especially among the most immature
infants for whom there are limited
pharmacokinetic data.

In many NICUs, it is policy that care
providers and visitors wear gowns on
entering the nursery. Eight trials have
evaluated the benefit of gowning.34 A
meta-analysis demonstrated that there
was no significant effect of a gowning
policy on reducing the incidence of
systemic nosocomial infection (RR, 1.24;
95% CI, 0.90–1.71). For that reason,

TABLE 4 Guidelines for the Prevention of Intravascular Catheter-related Infections

1. Remove and do not replace umbilical artery catheters if any signs of central line–associated bloodstream infection, vascular insufficiency in the lower
extremities, or thrombosis are present (Category II).

2. Remove and do not replace umbilical venous catheters if any signs of central line–associated bloodstream infection or thrombosis are present (Category II).
3. Cleanse the umbilical insertion site with an antiseptic before catheter insertion. Avoid tincture of iodine because of the potential effect on the neonatal thyroid.
Other iodine-containing products (eg, povidone-iodine) can be used (Category IB).

4. Do not use topical antibiotic ointment or creams on catheter insertion sites because of the potential to promote fungal infections and antimicrobial resistance
(Category IA).

5. Add low doses of heparin (0.25–1.0 U/mL) to the fluid infused through umbilical arterial catheter (Category IB).
6. Remove umbilical catheters as soon as possible when no longer needed or when any sign of vascular insufficiency to the lower extremities is observed.
Optimally, umbilical artery catheters should not be left in place for more than 5 d (Category II).

7. Umbilical venous catheters should be removed as soon as possible when no longer needed but can be used up to 14 d if managed aseptically (Category II).
8. An umbilical catheter may be replaced if it is malfunctioning and there is no other indication for catheter removal and the total duration of catheterization has
not exceeded 5 d for an umbilical artery catheter or 14 d for an umbilical vein catheter (Category II).
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gowns should not be required for
routine admission to the NICU by health
care workers or visitors. Despite the
lack of overall benefit, gowns and
gloves should be worn when an infant
is colonized with a resistant or invasive
pathogen, consistent with appropriate
isolation requirements. Additional per-
sonal protective equipment may be
required on the basis of isolation re-
quirements of the specific pathogen or
clinical condition and the activity or
procedure to be performed.

Prevention of Health Care–
Associated Pneumonia

The CDC published guidelines for pre-
venting health care–associated pneu-
monia in 2003.35 These guidelines were
not specifically designed to address
the unique issues facing the mechan-
ically ventilated patient in the NICU;
however, many of the recommen-
dations are relevant to all patient
populations.

General concepts discussed in the CDC
document include the following:

1. Staff Education and Involvement in
Infection Prevention. All providers
should receive appropriate informa-
tion relating to the epidemiology of
and infection control procedures for
preventing health care–associated
pneumonia. There should be proce-
dures in place to ensure worker
competency, including performance
of appropriate infection-control ac-
tivities. Staff should be involved
with implementation of interventions
to prevent health care–associated
pneumonia using performance-
improvement tools and techniques
(IA).

2. Infection and Microbiologic Surveil-
lance. Surveillance for health care–
associated pneumonia in patients
in the NICU should be performed
to determine trends and help identify
outbreaks or other problems (IB).
Routine surveillance cultures of

patients or equipment should not
be performed (II).

3. Prevention of Transmission of Micro-
organisms. Within the NICU, risks for
acquisition of microorganisms that
could result in health care–associated
pneumonia can be reduced by (1)
proper sterilization or disinfection
and maintenance of equipment and
devices (IA), and (2) prevention of
person-to-person transmission of
bacteria by use of Standard Pre-
cautions as well as other isolation
practices when appropriate (IA).

4. Modifying Host Risk for Infection. As-
piration is a major risk for the de-
velopment of health care–associated
pneumonia. Devices such as endo-
tracheal tubes, tracheostomy tubes,
or enteral tubes should be removed
from patients as soon as appropri-
ate and clinically indicated (IB). In
the absence of medical contraindi-
cation(s), the head of the bed should
be elevated at an angle of 30 to 45
degrees for mechanically ventilated
patients (II). A comprehensive oral-
hygiene program should be followed
for the infant (II).

Suctioning practices and position of the
infant in the bed may influence tracheal
colonization. The use of closed-suctioning
systems allows endotracheal suctioning
without disconnecting patients from
the ventilator. Closed-suctioning meth-
ods reduce physiologic disruptions
(hypoxia and decrease in heart rate),
and NICU nurses judged them to be
easier to use than an open system.36,37

Closed-suctioning systems provide an
opportunity for bacterial contamination
when pooled secretions in the lumen
are reintroduced into the lower res-
piratory tract with repeat suctioning.
On the other hand, closed-suctioning
systems could potentially reduce envi-
ronmental contamination of the endo-
tracheal tube. In studies evaluating
mechanically ventilated adults, airway
colonization was more common when

closed-suctioning systems were used,38,39

but ventilator-associated pneumonia
rates were equal to or slightly less than
the rates among patients managed with
open systems.38–40 CDC recommen-
ations35 do not endorse one system
over the other, and there is no recom-
mendation addressing the frequency at
which closed-suctioning systems should
be changed.

Tracheal colonization from oropharyn-
geal contamination is less common
among neonates on mechanical venti-
lation when the neonates are placed in
a lateral position on the bed as com-
pared with the supine position (30% for
lateral versus 87% for supine; P <
.01).41 Keeping the endotracheal tube
and the ventilator circuit in a horizon-
tal position might reduce tracking of
oropharyngeal sections down into the
lower respiratory tract.42 The lateral
position also is associated with reduced
aspiration of gastric secretions into the
trachea.41 Using a nonsupine position
may reduce the risk of ventilator-
associated pneumonia.43

Other Strategies to Reduce Health
Care–Associated Infections in the
NICU

The skin of the preterm newborn infant
has compromised barrier and immune
function. In addition, the skin of the
extremely preterm infant can be easily
damaged and serve as a portal for the
entry of organisms into the blood-
stream. Topical emollients have been used
to decrease transepidermal water losses
and have been suggested as a method
to decrease health care–associated in-
fections. In a meta-analysis of 4 trials
completed in industrialized countries, a
significantly increased risk of coagulase-
negative staphylococcal infection was
found in infants treated with prophy-
lactic topical ointment.44 In contrast,
infants born at <33 weeks’ gestation
in Bangladesh treated topically with
sunflower oil were 41% less likely to
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develop health care–associated infec-
tions than were control infants.45 The
lack of effectiveness of topical emol-
lients in industrialized countries may
be attributable to different mechanisms
of transcutaneous sepsis. In indus-
trialized countries, instrumentation is
used more commonly, and sites of
insertion can serve as a portal for
bacterial invasion. In developing coun-
tries, environmental contamination and
malnutrition play a greater role, and
invasive devices are used less fre-
quently. Therefore, bacterial invasion
is likely attributable to microscopic
sites of skin barrier compromise,
which might be protected by the use
of an emollient.

The use of human milk feedings has
been associated with a lower risk of
sepsis and necrotizing enterocolitis in
preterm infants.46 Human milk contains
a large number of immunoprotective
substances, prebiotics, and probiotics
and has been shown to decrease the
incidence of gastrointestinal and res-
piratory infections in infancy.47 Although
a number of randomized clinical trials
and cohort studies have concluded that
human milk feedings had a protective
effect on infection in preterm infants, a
meta-analysis of 9 studies (6 cohort and
3 randomized clinical trials from India)
failed to show an advantage of human
milk feedings.48 The authors believed
there were serious methodologic flaws
in all of the cohort studies, “including
poor study design, inadequate sample
sizes, neglecting to account for some
confounders, failure to eliminate the
effects associated with maternal choice
of feeding method and other sociode-
mographic variables.” In addition, the
definition of human milk feedings was
not consistent among studies. It is
important to note that necrotizing
enterocolitis was excluded from this
systematic review.

A number of other practices may provide
opportunities to reduce colonization of

the critically ill neonate with health
care–associated pathogens or to mod-
ify the risk of developing disease if
colonized. Specific practices that may
provide benefit include (1) appropriate
vaccination of health care workers (eg,
influenza vaccine and tetanus toxoid,
reduced diphtheria toxoid, and acellu-
lar pertussis, adsorbed); (2) cohorting
in selected outbreak situations; and
(3) visitation guidelines to identify ill/
infected visitors.

Antibiotic Use and Misuse

The use and misuse of antibiotics can
be associated with alteration in neo-
nates’ microflora and the development
of antibiotic resistance. This is a par-
ticular concern within the confines of
a NICU, where there is a population of
vulnerable children who have medical
conditions that may require frequent
and/or prolonged antibiotic use, long
hospitalizations, crowded conditions,
and frequent contact and interventions.

Antimicrobial resistance can be intrin-
sic (ie, present without exposure to
antimicrobial agents) or acquired. An
example of intrinsic resistance is the
resistance of Gram-negative organisms
to vancomycin. Acquired antimicrobial
resistance is driven by antimicrobial
exposure, as is seen in methicillin-
resistant Staphylococcus aureus and
the extended-spectrum β-lactamase
(ESBL)-producing organisms. These pat-
terns of resistance represent adapta-
tions of bacteria to antibiotic exposure.

Judicious use of antibiotic agents is
commonly recommended as appropri-
ate in the NICU, but it is not commonly
practiced. The critically ill nature of
patients in the NICU prompts frequent
and prolonged use of antimicrobial
agents. Judicious use of antibiotic ag-
ents in the NICU would include limiting
use to only those situations in which a
bacterial infection is likely, discontinu-
ing empirical treatment when a bacte-
rial infection has not been identified,

changing the antibiotic agents admin-
istered to those with the narrowest
spectrum on the basis of susceptibility
testing, and treating for the appropriate
duration. Although clinical situations
will vary, these principles remain con-
sistent. It is also relevant to consider the
potential for different antibiotic agents
to drive the development of resistance.
ESBL-producing organisms (primarily
Gram-negative enteric agents) are pres-
ent inmany NICUs because of the frequent
use of third-generation cephalosporins
and other broad-spectrum β-lactam
antibiotic agents. Curtailing the use of
third-generation cephalosporins and
using other antibiotic agents, such as
aminoglycosides for empirical therapy,
has been associated with less antibiotic
resistance, including ESBL-producing
organisms. Good infection-control prac-
tices also play a significant role in
reducing horizontal transmission of
antibiotic-resistant bacteria.

The Infectious Diseases Society of
America and the Society for Healthcare
Epidemiology of America have devel-
oped guidelines for “Antimicrobial
Stewardship” to reduce antimicrobial
resistance.49 These guidelines are de-
signed to address programmatic changes
that improve control of antibiotic re-
sistance (see Table 1 for levels of evi-
dence). Strategies that might be helpful
in the NICU setting include the follow-
ing: (1) auditing antimicrobial use of
practitioners and providing feedback
(IA); (2) formulary restriction and pre-
authorization requirements for selected
antimicrobial agents (IB); (3) education
of prescribers and nurses concerning
the role of antimicrobial use and the
development of resistance (IB); (4) de-
velopment of clinical guidelines/pathways
for selected conditions (IA); (5) anti-
microbial order forms (IB); (6) spe-
cific plans for streamlining (broad- to
narrow-spectrum antibiotic agents)
or deescalating (elimination of redun-
dant or unnecessary) antimicrobial
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agents (IB); (7) dose optimization on
the basis of individual characteristics
(eg, weight, renal status, drug-drug
interactions) (IB); and (8) switching
from parenteral to oral antibiotic agents
when appropriate and feasible (IB).
Data are not sufficient to recommend
antimicrobial cycling or routine use
of combination therapy merely to prevent
the development of resistance; however,
antimicrobial combinations may be
valuable for preventing development of
resistance in specific circumstances.

CONCLUSIONS

Health care–associated infections are
an important medical morbidity fac-
ing an already vulnerable group of
infants. The epidemiology and strate-
gies that can reduce these infections
are well known; however, implementa-
tion of strategies that can influence the
occurrence of health care–associated
infections within the NICU requires a
concerted team effort by all individuals
who participate in the care of these
infants. Each care provider must un-
derstand his or her role in prevent-
ing health care–associated infections
and have a willingness to modify be-
haviors such that they comply with
recognized infection-control practices.
All too frequently, the health of a tiny
infant whose life is being saved
through the use of the best in 21st-
century technology is jeopardized by
the smallest of acts—such as a care
provider neglecting to wash his or her
hands. Recognition of the importance
of even the most basic care practices

can result in behavior modification
within the NICU and improve com-
pliance with established infection-
control practices.
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CLINICAL REPORT

Supporting the Family After the Death of a Child

abstract
The death of a child can have a devastating effect on the family. The
pediatrician has an important role to play in supporting the parents
and any siblings still in his or her practice after such a death. Pedia-
tricians may be poorly prepared to provide this support. Also, because
of the pain of confronting the grief of family members, they may be
reluctant to become involved. This statement gives guidelines to help
the pediatrician provide such support. It describes the grief reactions
that can be expected in family members after the death of a child. Ways
of supporting family members are suggested, and other helpful
resources in the community are described. The goal of this guidance
is to prevent outcomes that may impair the health and development of
affected parents and children. Pediatrics 2012;130:1164–1169

INTRODUCTION

The death of an infant, child, or adolescent, from any cause, has
a devastating effect on the family. For parents, the loss of a child defies
the natural order. In our era, parents do not expect to bury their
children. The death of a child or adolescent also often means there is
a sibling or siblings who experience their own significant loss. The
pediatrician is in a position to help family members cope, both with the
immediate loss and then the ongoing effect of the child’s death. Be-
cause of the general good health of children in our society, pedia-
tricians are often unfamiliar with how to deal with the death of
a child, however. Or they may feel that addressing this event is too
emotionally painful. This report identifies the most important issues
to be considered and suggests ways the pediatrician can and should
help.

PARENTAL GRIEF

The death of a child of any age is extremely painful for parents. Parents
have an obligation and a strong emotional need to protect their
children from harm. Most parents experience a profound sense of guilt
when harm comes to their child, even if through no fault of their own.
Parents invest much of their hopes and wishes for the future in their
children. All of these factors lead to a devastating grief that is much
longer lasting than most people realize.1 The depth of parental grief
often shocks and surprises others. It is common for grieving parents
to be unable to function for varying times after their child’s death.
They may spend days in bed, away from work, and unable to carry out
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household tasks. It is common for
parents to have great difficulty eating
and sleeping. The thought that life is
not worth living is frequent, as are
thoughts that one might be “going
crazy.”

ISSUES RELATED TO THE
CIRCUMSTANCES OF THE DEATH

Death as the Result of Chronic
Illness or Disability

When a child or adolescent’s death
results from chronic illness or dis-
ability, it is likely that the pediatrician
has been involved in the patient’s care
and may have a long-standing re-
lationship with the family. Although
the family may have anticipated the
death, the grief will still likely be
profound. Even when the child has
had severe disability or has suffered,
the parents’ sense of grief and loss is
not usually diminished. When there
has been a long-standing relationship
with the family surrounding the child’s
illness or disability, the family also
may suffer from the loss of the re-
lationship with the pediatrician. Under
these circumstances, the pediatri-
cian’s continuing involvement with the
family may be especially important.

Sudden, Unexpected Death

Injuries are the single most common
reason for death in children and
adolescents. In adolescents, suicide
and homicide are also a common
cause of death. Pediatricians may not
immediately be aware of the death in
such circumstances. If there is a brief
period of survival after the event, the
pediatrician may be involved; however,
these deaths often occur in the
emergency department. If this situa-
tion is the case, the emergency phy-
sician should inform the pediatrician
of the death, including the details of
the last hours of care.2,3 If not actually
witnessed by the parents, these de-
tails will often be what haunts the

parents’ thoughts in the months after
the death. Pediatricians may hear
about the death of a child or adoles-
cent who was one of their patients
from the news or from their office
staff or other parents in their prac-
tice. Although the pediatrician was not
involved at the time of the death, if
there has been a relationship with the
family and if there are surviving sib-
lings who are still patients in the
practice, the pediatrician has an im-
portant role in supporting the family.

Infant Death

In the case of infant death, many
physicians fail to appreciate the in-
tense attachment to the fetus and in-
fant and the extent to which parents
and other family members invest in
that infant’s imagined future. The grief
at this loss is intense, and the sur-
viving siblings also may be deeply af-
fected. The physician should recognize
the depth of these feelings and be
prepared to provide the kind of sup-
port outlined in this statement.

Helpful Responses and Those
That Hurt

The most helpful response after a child
or adolescent death is to provide an
opportunity to meet with the parents,
face to face, and to just listen, re-
sponding in ways that encourage the
parents to talk. Frequently, in the
context of an unexpected death, phy-
sicians fail to respond at all. This
failure to respond may contribute to
the family’s pain. Many physicians find
the thought of losing a child so terri-
ble that they avoid contact with the
grieving parents rather than confront
their own fears. Others find it difficult
to be with parents who are crying or
showing their grief in other ways.
Physicians often hold the mistaken
belief that talking about the death will
be harmful because such talk will
reawaken and prolong the parents’

grief.4 Quite the contrary, grieving par-
ents report that acknowledging their
grief is important, and they seldom
forget the pain of a friend, family
member, or physician who fails to
make contact after such a loss.5 If
pediatricians have a relationship with
a family, they should always contact
the parents when they learn of the
death of a child in that family, in-
cluding the pediatrician who hears
about the death from the news or
from others in the community. Such
contact should be more than atten-
dance at a viewing or a funeral. At
such formal times of grieving, personal
contact is not possible, and parents
are usually in shock and unable to ask
the questions that may be on their
minds. The most helpful response is a
face-to-face visit.6 The purpose of such
an encounter is to acknowledge the
death and allow the parents to talk.
The pediatrician might say, simply, “I’m
so sorry to hear about ______’s death.
What a terrible loss for you and your
family.” Attempts to alleviate the grief
by providing advice are usually inef-
fective and may be hurtful. Expressions
of religious interpretation may or may
not be appropriate and should be tai-
lored to what the pediatrician knows
of the family’s beliefs. Comments made
to parents of children with disabilities,
such as “he/she is better off now,” are
often perceived as diminishing the value
of the child. Some parents, however,
may voice this thought themselves.

Duration of Grieving

Many people are surprised at how long
parents may grieve the loss of a child.
The period of a year of grieving is
acknowledged by many religions and
cultural practices, but commonly, pa-
rents experience significant grief for
much longer. Parents frequently re-
port waves of grief that include reliv-
ing the traumatic details of the injury
or visions of the person suffering
the final stages of a fatal illness.
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Anniversaries of the death and impor-
tant dates, such as the child’s birthday,
bring recurring waves of grief, often
for several years. Family events, such
as graduations, marriages, and births,
reawaken grief. These events are re-
minders of the hopes and dreams
shattered by the child’s death. Eventu-
ally, and the period of time varies
greatly, parents describe a gradual pat-
tern of change. They no longer relive
the experiences at the time of death,
and they are able to remember com-
mon and happy events in the child’s life
with less pain and even with pleasure.
This change is, however, usually mea-
sured in years. Parents frequently re-
port that their greatest fear is that the
child will be forgotten, so failing to
mention or talk about the child who
has died confirms these fears.

Helping During Prolonged Grief

Every parent grieves in his or her own
way, and the pediatrician should not
expect a prescribed timetable of
grieving. Parents find it painful to hear
a statement such as, “You should get
over it and get on with your life.” Yet
such statements are frequently made.
Self-help support groups, such as The
Compassionate Friends and Bereaved
Parents USA (see Resources section),
are specifically designed for parents
whose children have died and pro-
vide some of the best help for this
prolonged grieving process.7 These
peer-led support groups provide an
atmosphere in which it is possible to
talk about the loss without the pres-
sure to “get over it.” Also, most
parents are comforted by an envi-
ronment in which others have been
through a similar experience and in
which they meet those who have sur-
vived this devastating loss. Descriptive
studies confirm that many parents
resolve their grief by talking about
their loss in an accepting environ-
ment.4 Family members who are dis-
couraged from expressing their grief

may find it more difficult to get past
the most painful part of their grieving
and function effectively. Pediatricians
are encouraged to learn about the
support groups in their community
and how they function. They can then
refer parents who might benefit from
such groups (see Resources).

Special Circumstances

The death of a child, no matter what
the cause, is devastating. But there are
some circumstances that make this
loss particularly difficult. When the
death occurs by suicide or through
the child’s use of alcohol or drugs, the
guilt experienced by parents can be
particularly strong. Homicide or inju-
ries that are caused by negligence,
such as by drunk driving, produce in-
tense anger. The grief also may be es-
pecially intense if the parent’s actions
may have contributed to the death,
such as in situations in which super-
vision was lacking or if the parent
was driving when an injury occurred.
Parents in these circumstances may
require special help through counsel-
ing or therapy. If the cause of a child’s
death might be filicide, special cir-
cumstances beyond the scope of this
statement must be addressed.

Complicated Grief, Medication, and
Grief Counseling

In this report, the term “complicated
grief” refers to the situation when
grief is so intense and/or prolonged
that the pediatrician believes that pro-
fessional mental health evaluation or
treatment is required. It is difficult to
specify either the symptoms or the cir-
cumstances when this point is reached,
but a few general guidelines can be
given. Complicated grief occurs most
frequently when the parent is already
experiencing a psychiatric problem, or
the parent may have had a psychiatric
disorder in the past. Most obviously,
when a parent is already experiencing

depression, the death of his or her
child is likely to exacerbate that prob-
lem. Other psychiatric disorders also
may worsen with such a death. Another
situation that is known to result in
a more serious grief reaction is the
death of a child when the parent-child
relationship has been a troubled one8;
however, grief (including intense and
prolonged grief, as described pre-
viously) is a normal reaction to the loss
of a child. In most situations, medication
is not needed and can be counter-
productive. If, however, the pediatri-
cian judges the grief to be especially
intense and debilitating, medication
may be needed, and a referral to
a mental health specialist should be
considered.

Grief counseling is available and/or
provided under a variety of circum-
stances. In situations of injury death in
which a number of people have been
killed, such as in an airplane crash,
grief counselors may provide help in
the immediate aftermath. Also, in most
communities and at most hospitals,
grief counseling groups meet, usually
for a prescribed period of time, typi-
cally lasting from 6 to 8 weeks. Such
groups usually are not designed just
for parents who have lost children.
Although these groups are helpful to
many parents, they do not address
the long-term issues mentioned pre-
viously. Grief counselors can be es-
pecially helpful when they are trained
to recognize the complicated grief
described previously and can make
appropriate referrals.

SIBLINGS

Siblings in a family in which an infant,
child, or adolescent has died are some-
times called “the forgotten mourners.”9

This phrase acknowledges that the grief
of siblings is often neglected because
parents are the focus of grieving within
the family. The pediatrician is in a unique
position to provide support to siblings
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who are in their practice, both at the
time of death of their brother or sister
and in the context of the sibling’s on-
going health care. What follows are sug-
gestions on how to provide this type of
care.

Initially, particularly in the case of
sudden, unexpected death, the prob-
lem may be that parents may not be
able to provide ongoing support to
their surviving children in the midst of
their own grief. For very young siblings
for whom the need for parental sup-
port is great, this problem may be
acute. Members of the extended family
may be in the position to help once the
need is identified. When not available,
however, other social services may
need to be recruited to provide sup-
port. Older siblings often experience
an ongoing lack of emotional support
and feel abandoned by their grieving
parents. The pediatrician may be in
the best position to assess these
issues and identify other resources
if needed.

The way siblings respond to the death
of a brother or a sister of any age
varies depending on the developmental
age of the sibling, and this response
changes as the sibling matures. The
reactions to death in the family and the
changes that occur during development
are discussed elsewhere in the pedi-
atric literature10; however, there are
special issues associated with sibling
loss that are less well known and are
reviewed here.

Survivor Guilt

Survivor guilt in siblings is common,
especially in situations of unexpected
death. Guilty feelings may be especially
strong in siblings who have experi-
enced intense sibling rivalry. Before
the death, the sibling may have had
negative feelings about the deceased,
or there may have been harsh words
spoken during angry arguments. The
sibling may have harbored thoughts

wishing that harm would come to his
or her brother or sister. These thoughts
and words may haunt the surviving
sibling. Such thoughts and memories
may be emotionally crippling unless
talked about in counseling or dealt with
in therapy.

Overprotection

Parents commonly fear that their sur-
viving child or children will also die.
These fears may lead to serious over-
protection of surviving siblings, such as
restricting age-appropriate activities.
Behavior problems in these siblings
may stem from the need to break free
from stifling overprotection. Pediatri-
cians should be sensitive to this pos-
sibility and should counsel parents
under such circumstances.

Idealization and the Replacement
Child

Parents and other family members
frequently idealize the deceased child.
Parents often create shrines to
memorialize the child, which may re-
inforce this idealization. Siblings, es-
pecially younger ones, may be jealous
and resent this picture of the ideal-
ized child. The surviving sibling may
feel he or she cannot live up to that
ideal and may respond with rebellious
behavior. Parents also may come to
view a surviving sibling, particularly
a younger one, as a replacement for
the child who died.11 In this situation,
the family member projects on to the
surviving sibling his or her hopes
and wishes for the child who died.
The sibling may sense the parents’
feelings and rebel against these
wishes and hopes, especially if they
are unrealistic. If pediatricians rec-
ognize these dynamics, they can be
discussed with the parents, and
suggestions can be made to address
the sibling’s feelings.12 A referral for
therapy may be needed if the prob-
lem persists.

Assuming the Parental Role

It is especially common for older sib-
lings to assume a parental role when
parents are absorbed with their own
grief. Although this reaction may be
adaptive in the early months of the
parents’ grief journey, it may become
maladaptive as the sibling matures.
The pediatrician should look for this
situation and help the parent and sur-
viving sibling to relinquish this distor-
tion of family roles.

General Issues of Sibling Grief

One’s siblings play a special role in a
child’s growth and development. Sib-
lings share family secrets, and no one
else in a child’s life may share that
experience. Siblings also have a special
role to play in protecting each other in
the wider environment of school and
playground. Surviving siblings may ex-
perience a profound sadness at the
loss of this special relationship and may
find it helpful to talk about this aspect
of their loss.

Providing Sibling Support

If a surviving sibling is in the pedia-
trician’s practice, the clinician should
find a way to follow that sibling’s
emotional development and intervene
when problems are detected. One
suggestion is to place a picture of the
deceased child in the sibling’s chart
as a reminder whenever that sibling is
seen in ongoing health care. A helpful
approach is to raise the issue of the
brother’s or sister’s death at well-child
visits. The surviving sibling’s feelings
and thoughts will change with time.
The pediatrician should be aware that
siblings may refuse to talk about their
deceased brother or sister at first. The
pediatrician should honor this resis-
tance but be persistent in raising the
issue, because this reaction often
changes over time.

Some self-help support groups provide
support for siblings who are old enough
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to benefit from talking to other young
people who have suffered a similar loss.
Support for siblings may also be pro-
vided by schools, religious organizations,
and groups such as scouts or other
organizations. Knowledge of these and
other such services in one’s community
allows the pediatrician to tap other
sources of support (see Resources).

SUMMARY

The death of an infant, child, or ado-
lescent is a devastating experience for
the family. The pediatrician is in a spe-
cial position to help families through
their grief experience. The ultimate goal
of such support is the prevention of
problems that may result from such
trauma. The following are suggestions
for pediatricians regarding this support.

1. Expect that grief after the loss of
a child is intense and long lasting.

2. Recognize that failing to acknowl-
edge the death of an infant, child,
or adolescent who was a patient
can contribute to the family’s pain.
A telephone call or a face-to-face
visit with the parent(s) of a patient
who has died is encouraged.

3. Follow up with and provide guid-
ance to surviving siblings who are
still patients. Providing guidance
to siblings requires recognition of
the special issues experienced by
grieving siblings.

4. Understand that the duration of
grieving within a family after the
loss of a child is longer than many
expect and is usually measured in
years.

5. Recognize the power of self-help sup-
port groups in helping parents get
through the prolonged grief after their
child’s death. Be aware of the pres-
ence of such groups in the community
and make referrals when indicated.

6. Be aware that when the death of
a child or adolescent is by suicide,
through the use of alcohol or drugs,
or through homicide, the grief is
especially intense and is accompa-
nied by intense guilt and/or anger.
Consider referral for counseling or
therapy in these cases.

7. Be aware that complicated grief is
more likely when the parent has a
preexisting psychiatric problem or
when there was a troubled parent-
child relationship before death. In
such cases, referral to a mental
health specialist may be indicated.
Most intense and prolonged grief
is normal, however, and the use
of medication is usually not helpful.

RESOURCES

The Compassionate Friends

A national self-help support organiza-
tion with >600 local chapters. Many
local chapters have special groups for
siblings. National office telephone num-
ber (toll free): 877-969-0010; Web site:
www.compassionatefriends.org.

SHARE

Support for those touched by the death
of an infant through miscarriage, still-
birth, or newborn death. Web site: www.
nationalshare.org.

BEREAVED PARENTS OF THE USA
(BP/USA)

Provides support, care, and compas-
sion for bereaved parents, siblings,
and grandparents. Web site: www.
bereavedparentsusa.org.

SURVIVORS OF SUICIDE (SOS)

Support for those who have lost a
loved one to suicide. Web site: www.
survivorsofsuicide.com.
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POLICY STATEMENT

Trampoline Safety in Childhood and Adolescence

abstract
Despite previous recommendations from the American Academy of Pe-
diatrics discouraging home use of trampolines, recreational use of
trampolines in the home setting continues to be a popular activity
among children and adolescents. This policy statement is an update
to previous statements, reflecting the current literature on prevalence,
patterns, and mechanisms of trampoline-related injuries. Most tram-
poline injuries occur with multiple simultaneous users on the mat. Cer-
vical spine injuries often occur with falls off the trampoline or with
attempts at somersaults or flips. Studies on the efficacy of trampoline
safety measures are reviewed, and although there is a paucity of data,
current implementation of safety measures have not appeared to mit-
igate risk substantially. Therefore, the home use of trampolines is
strongly discouraged. The role of trampoline as a competitive sport
and in structured training settings is reviewed, and recommendations
for enhancing safety in these environments are made. Pediatrics
2012;130:774–779

George Nissen, a competitive gymnast, patented the modern tram-
poline as a “tumbling device” in 1945. Nissen initially designed the
trampoline as a training tool for acrobats and gymnasts and sub-
sequently promoted it for military aviator training. Recreational use
of trampolines is a more recent phenomenon, driven primarily by the
increased availability of relatively inexpensive trampolines marketed
for home use.

The evolving pattern of trampoline use and injury resulted in a series of
published policy statements from the American Academy of Pediatrics
(AAP) in 1977, 1981, and 1999.1–3 The American Academy of Orthopedic
Surgeons issued trampoline safety position statements in 2005 and
2010.4 The Canadian Pediatric Society and the Canadian Academy of
Sports Medicine issued a joint statement on trampoline use in 2007.5

These statements all discouraged recreational and playground use of
trampolines and urged caution with and further study of trampoline
use in supervised training and physical education settings.

The recent growth of trampoline as a competitive sport, the emergence
of commercial indoor trampoline parks, research on the efficacy of
safety measures, and more recently recognized patterns of cata-
strophic injury with recreational trampoline use have prompted
a review of the current literature and an update of previous AAP policy
statements regarding trampolines.
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EPIDEMIOLOGY

Over the past several decades, national
estimates of trampoline injury numbers
have been generated annually by using
the US Consumer Product Safety Com-
mission’s (USCPSC) National Electronic
Injury Surveillance System (NEISS).6

Trampoline injuries increased through-
out the 1990s, with case numbers more
than doubling between 1991 and 1996
(from approx 39 000 to >83 000 injuries
per year). Injury rates and trampoline
sales both peaked in 2004 and have
been decreasing since then (Table 1).6,7

As home trampoline use appears to be
waning, commercial trampoline parks
and other trampoline installations have
been emerging over the past several
years. Although indoor commercial
parks typically consist of multiple con-
tiguous trampoline mats with padded
borders, other setups are highly vari-
able. Any effect of these facilities on
trampoline injury trends should be
monitored but is not yet evident.

A comparison of trampoline injury
prevalence with those from other
sports and recreational activities pro-
vides a sense of the societal burden
of injury; however, it does not reflect
the true risk of trampoline use by an
individual. Risk takes into account the
exposure or frequency of a given ac-
tivity, and unfortunately, exposure data
for many recreational activities, in-
cluding trampoline use, are difficult to
define and measure. Trampoline injury
rates for 2009 were 70 per 100 000 for

0- to 4-year-olds6 and increased to 160
per 100 000 for 5- to 14-year-olds. Injury
rates attributable to bicycling and use
of playground equipment were higher
in these age groups, but population
exposure was likely significantly greater
in these 2 activities as well.

In children younger than 14 years,
rates of swimming injuries were
similar to those for trampoline.6 Once
again, exposure comparisons are dif-
ficult, but home swimming pools and
home trampolines do share some
features in terms of injury risk. Home
trampolines and home swimming
pools are both considered by many
insurance companies to be “attractive
nuisances” capable of enticing chil-
dren into potentially dangerous sit-
uations. As such, many homeowner
insurance policies have trampoline
exclusions or mandate that trampo-
lines are within enclosed areas with
restricted access, similar to rules for
swimming pools and spas. A key dif-
ference between swimming pools and
trampolines is that evidence-based
safety recommendations for home
swimming pools (ie, 4-sided fencing
that completely isolates the pool from
the house and yard) are a broadly
publicized focus for many groups
concerned with public safety, but
trampoline safety information has not
been as well studied or as widely
disseminated. Many parents and su-
pervising adults do not appear to be
aware of key components of tram-
poline safety, such as limiting the

trampoline to 1 user at a time, and
this may contribute significantly to
current injury rates.8

Although the prevalence of trampoline
injuries is decreasing, concern per-
sists regarding the severity of injuries
sustained on the trampoline. Studies
over the past decade in other coun-
tries revealed hospitalization rates
between 3% and 14%.8,9 Hospitalization
rates in the United States have been
approximately 3% from 2005 to 2009.6

TRAMPOLINE SAFETY CONCERNS

Unfortunately, the very forces that
make trampoline use fun for many
children also lead to unique injury
mechanisms and patterns of injury.
The trampoline industry has attempted
to address the safety concerns with
implementation of voluntary safety
standards. In response to the 1999
AAP policy statement recommendation
against consumer trampoline use, the
USCPSC, the International Trampoline
Industry Association, and the Ameri-
can Society of Testing and Materials
Trampoline Subcommittee issued a
revision of performance and safety
standards. Equipment recommendations
included the following: (1) extending
padding to the frame and springs; (2)
improving the quality of the padding;
and (3) prohibiting inclusion of ladders
in the packaging to help prevent young
children from accessing the trampo-
line. Printed warnings were included
with new trampoline equipment that
recommended avoiding somersaulting,
restricting multiple jumpers, and lim-
iting trampoline use to children 6 years
or older. Concerns have been raised as
to whether these recommendations, in
addition to other measures proposed in
previous policy statements, have sub-
stantially affected the rate or severity of
injuries.9,10

Another area of concern included re-
ports of decreased quality of recreational
trampoline equipment sold over the

TABLE 1 Trampoline-Related Injuries

Year Actual Number
of Casesa

Estimated Number
of Injuriesb

Rate of Injury
per 100 000

Estimated Number of
Hospitalizations/DOA

2004 3277 111 851 38.1 —

2005 3330 108 029 36.4 3537
2006 3277 109 522 36.6 4793
2007 3226 107 435 35.6 3188
2008 3130 104 752 34.5 2843
2009 3041 97 908 31.9 3164

DOA, deaths on arrival.
a From the USCPSC, NEISS, which gives a probability sample. Each injury case has a statistical weight.
b Calculated national estimate of trampoline injuries treated in US emergency departments.
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past several decades. According to the
International Trampoline Industry As-
sociation, trampolines sold in 1989 had
an expected life of 10 years; the ex-
pectation for trampolines sold in 2004
was only 5 years.10 Warranty coverage
has also decreased since 2004, but
the warranty for the frame and mat is
consistently found to be greater than
for the padding and enclosure nets.
This reflects the manufacturers’ ex-
pectation that the padding and en-
closure net will need replacement
during the lifetime of the trampoline.10

MECHANISMS OF
TRAMPOLINE-RELATED INJURY
AND THE EFFICACY OF CURRENT
SAFETY MEASURES

Multiple Simultaneous Users

Several studies have revealed that ap-
proximately three-quarters of injuries
occurred when multiple people were
using the trampoline at the same
time.11–13 The smallest participants
were up to 14 times more likely to
sustain injury relative to their heavier
playmates.14 Heavier users create more
recoil of the mat and springs and
greater upward impaction forces than
smaller users can generate on their
own. These forces must be absorbed by
the falling body and can be larger than
landing on solid ground.15 The risk as-
sociated with weight differences in the
participants, in combination with less
developed motor skills, likely contrib-
utes to the increased risk of fractures
and dislocations in younger children.

Falls From the Trampoline

The most obvious risk of trampoline
use is the ability to propel oneself to
greater heights off a trampoline than
from a jump on the ground. Falls from
the trampoline can be severe and
accounted for 27% to 39% of all
trampoline-associated injuries.10,16,17

Risk of falling is increased by the
“off-balance” bounce that occurs when

the trampoline is placed on an uneven
surface, and children who fall off the
mat are more likely to be injured if
they make contact with nearby trees or
other ground obstacles.

Netting and other perimeter enclosures
to prevent falls from the trampoline
were first commercially available in
1997, and the American Society for
Testing and Materials produced a safety
standard for enclosures in 2003. There
is a paucity of literature on the effects
of netting and other safety measures
on injury risk. However, current evi-
dence suggests that the availability of
enclosures on the market has not
significantly affected the proportions
of injuries attributable to falls off the
trampoline,10 and there does not ap-
pear to be an inverse correlation be-
tween presence of safety equipment
and rates of injury.8 Proposed reasons
for lack of efficacy of safety enclo-
sures include positioning of enclo-
sures on the outside of the frame8

and inappropriate installation and
maintenance.10 Children are often
tempted to climb or grasp the netting,
which may be an additional source of
injury.

Impact With Trampoline Frame
and Springs

Approximately 20% of trampoline
injuries have been attributable to di-
rect contact with the springs and
frame. However, similar to concerns
regarding enclosure use, current lit-
erature on the effects of padding use
on injury is sparse. Available data
suggest that the availability and use of
padding does not seem to correlate
with decreased rates of injury.8,10

Rapid deterioration of padding has
been cited as 1 potential reason for
the lack of safety efficacy.8,10

Trampoline Shape

No data exist regarding the difference
in injury rates between rectangular

and round trampolines. However, rect-
angular trampoline mats have a larger
“sweet spot” that may provide a
straighter and more consistent bounce
across a broader area of the mat. This
may translate into lower injury risk
with rectangular trampolines as com-
pared with round.

Recommendation for Adult
Supervision

Trampoline safety recommendations
have consistently advised adult su-
pervision when children are on the
trampoline. However, multiple studies
reveal that approximately one-third to
one-half of injuries8,12,17–19 occurred
despite reported adult supervision.
These authors have raised concerns
regarding supervision complacency,
particularly when safety measures are
in place, as well as lack of adult
knowledge and intervention regarding
risk behavior with trampoline use.

PATTERNS OF INJURY WITH
TRAMPOLINE USE

Most trampoline injuries are mani-
festations of routine musculoskeletal
injury mechanisms, but several unique
patterns of injury are attributed to
trampoline use and may warrant ad-
ditional attention. Although the most
common trampoline-related injury is
an ankle sprain,12 more serious inju-
ries are not uncommon.

By Age

Patterns of injury vary by patient age.
In retrospective reviews, individuals
younger than 6 years accounted for
22% to 37% of individuals with a
trampoline-related injury presenting
to emergency departments for evalu-
ation.8,16 Although most trampoline
injuries are sprains, strains, con-
tusions, or other soft tissue injury,
younger children seem to be more
prone to bony injury.11,18 According to
an analysis of data from the NEISS,
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29% of injuries in the 6- to 17-year age
group resulted in fractures or dislo-
cations, as compared with 48% in
children 5 years and younger.18 Data
from the Canadian Hospitals Injury
Reporting and Prevention Program
revealed higher rates of hospitalization
for trampoline injuries in children
younger than 4 years as compared
with their older counterparts.9

Extremity Injuries

The lower extremity is the most common
site of trampoline injury, accounting for
34% to 50% of injuries.11,20 Of these
injuries, 1 study revealed that >60%
involved the ankle,20 and approximately
three-quarters of ankle injuries were
sprains.6 The upper extremities were
injured in 24% to 36% of cases. Of these,
approximately 60% were fractures.3,11

Upper extremity injuries were more
common in participants who fell off the
trampoline.12

Head and Neck Injuries

Although rates of extremity injuries are
high, often the most frightening and
alarming trampoline injuries are those
to the head and neck. Many reports
have revealed that head and/or neck
injuries accounted for 10% to 17% of all
trampoline-related injuries,3,11,12,20 and
0.5% of all trampoline injuries resulted
in permanent neurologic damage.21

Head injuries occurred most commonly
with falls from the trampoline.20 Cervi-
cal spine injuries can happen with falls
but also commonly occur on the tram-
poline mat when failed somersaults or
flips cause hyperflexion or hyperexten-
sion of the cervical spine. These inju-
ries can be the most catastrophic of all
trampoline injuries suffered.

UNIQUE INJURIES ATTRIBUTED
TO TRAMPOLINE USE

Proximal Tibial Fractures

Trampoline-related fractures of the
proximal tibia have been described in

children 6 years and younger.15,22

These injuries have included trans-
verse fractures as well as more subtle
torus-types injuries. These injuries
occurred when young children were
sharing the trampoline with larger
individuals, resulting in greater im-
pact forces, as discussed previously.

Manubriosternal Dislocations/
Sternal Injuries

Sternal injuries have traditionally been
described as a result of major trauma.
However, several case reports23 have
been published of children between 10
and 11 years old suffering from isolated
trampoline-related sternal fracture or
manubriosternal dislocation. These oc-
cur after thoracic hyperflexion injuries
on the trampoline.23,24 They typically
heal uneventfully; however, surgical
stabilization may be necessary if pain
persists.24

Vertebral Artery Dissection

Several cases of vertebral artery dis-
section presenting 12 to 24 hours after
a neck injury on the trampoline have
been reported. Vertebral artery dis-
sections are the result of abrupt cer-
vical hyperextension and rotation.
Trauma to the artery may result in an
intramural thrombus, which can cause
a subsequent dissection of the vessel
and possible intracranial emboli.
These are often devastating injuries
and may produce lasting neurologic
complications.25,26 Any neck pain as-
sociated with trampoline use requires
prompt medical evaluation and di-
agnostic assessment.

Atlanto-axial Subluxation

Although patients with known atlanto-
axial instability are often advised
against the use of trampolines, there
have been 2 reported cases of
trampoline-related atlanto-axial sub-
luxation in previously normal children.27

Torticollis or neck pain after a trampo-

line-related neck injury warrants
prompt medical evaluation and di-
agnostic assessment.

TRAMPOLINE USE IN
A STRUCTURED TRAINING
PROGRAM

Trampoline was accepted as an
Olympic sport in 2000. In addition,
trampolines are part of structured
training programs in sports such as
gymnastics, diving, figure skating,
and freestyle skiing. USA Gymnastics
and US Trampoline and Tumbling As-
sociation both administer competitive
training and development programs
in the sport of trampoline. USA Gym-
nastics oversees Olympic competition
in single trampoline. The US Trampoline
and Tumbling Association sponsors
competition in single trampoline, syn-
chronized trampoline, and double mini-
trampoline. Some competitions accept
athletes as young as 3 years old, al-
though the majority of competitors are
older than 8 years.

Competitive trampoline programs use
a rectangular trampoline that is sig-
nificantly different in size, quality, and
cost than a recreational trampoline.
Competition-style trampolines have
center mats that are 7 ft by 14 ft. They
are surrounded by a rim of padding
over the springs and the 10-ft by 17-ft
frame. These trampolines are raised
off the ground and have 6 ft of end-
deck padding. They do not have en-
closure netting present. Within the
competition setting, these trampolines
have an additional 5- to 6-ft radius of
padding present on the floor. In the
training setting, competitive trampo-
lines may be either raised off the
ground, or “pit” trampolines, which
are located at ground level. Either
a bungee system or a rope and pulley
system with a harness is used as
athletes master tumbling skills.

No research documents the injury
patterns or rates that occur specifically
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in the structured training environment
or with competitive trampoline events.
Given the significant differences be-
tween the recreational and the struc-
tured training settings, extrapolation of
data from the recreational setting to
a formal training program is not ap-
propriate. This is an area in which more
research is warranted.

CONCLUSIONS

1. Although trampoline injury rates have
been decreasing since 2004, the po-
tential for severe injury remains rel-
atively high. More prospective data
are needed on this topic.

2. Enclosures and padding are not
expected to prevent the large num-
bers of injuries that occur on the
trampoline mat itself and may pro-
vide a false sense of security.

3. Many injuries occur even with
reported adult supervision.

4. Multiple jumpers increase injury
risk, particularly to the smallest
participants.

5. Current trampoline equipment has
shorter warranties than in the
past, and protective equipment
may require earlier replacement.

6. Individuals 5 years and younger ap-
pear to be at increased risk of
fractures and dislocations from
trampoline-related injuries.

7. Somersaulting, flipping, and falls
put jumpers at increased risk of
head and cervical spine injury with
potentially permanent and devas-
tating consequences.

8. Equipment, safety measures, and
supervision within structured train-
ing programs are significantly dif-
ferent than those used in the
recreational environment.

RECOMMENDATIONS FOR
TRAMPOLINE USE

1. Pediatricians should counsel their
patients and families against

recreational trampoline use and
explain that current data indicate
safety measures have not signifi-
cantly reduced injury rates and
that catastrophic injuries do oc-
cur. For families who persist in
home trampoline use despite this
recommendation, pediatricians
should advise parents and their
children on the following guide-
lines until better information
becomes available:

a. Homeowners should verify that
their insurance policies cover
trampoline-related claims. Cover-
age is highly variable and a rider
may need to be obtained.

b. Trampoline use should be re-
stricted to a single jumper on
the mat at any given time.

c. Trampolines should have ade-
quate protective padding that is
in good condition and appropri-
ately placed.

d. Trampolines should be set at
ground level whenever possible
or on a level surface and in an
area cleared of any surround-
ing hazards.

e. Frequent inspection and appro-
priate replacement of protective
padding, net enclosure, and any
other damaged parts should
occur.

f. Trampolines should be dis-
carded if replacement parts
are unavailable and the product
is worn or damaged.

g. Somersaults and flips are
among the most common
causes of permanent and dev-
astating cervical spine injuries
and should not be performed
in the recreational setting.

h. Active supervision by adults fa-
miliar with the above recom-
mendations should occur at
all times. Supervising adults
should be willing and able to
enforce these guidelines. Mere

presence of an adult is not
sufficient.

i. Parents should confirm that
these guidelines are in place
anytime their child is likely to
use a trampoline.

2. Data are insufficient regarding the
safety of trampoline parks and
similar installations. Until further
safety information is available, the
cautions outlined here regarding
home trampolines are also applica-
ble to recreational trampoline use
in any setting.

a. Pediatricians should advocate
for all commercial jump parks
to inform jumpers of the risk
associated with trampoline use
and the AAP guidelines for use.

b. Parents should be aware that
the rules and regulations of
jump parks may not be consis-
tent with the AAP guidelines for
trampoline use and that the
jumpers may be at increased
risk for suffering an injury, po-
tentially catastrophic.

c. Injury rates at these facilities
should be monitored.

3. The trampoline was designed as
a piece of specialized training
equipment for specific sports.
Pediatricians should only en-
dorse use of trampolines as part
of a structured training program
with appropriate coaching, su-
pervision, and safety measures
in place. In addition to the afore-
mentioned recommendations, the
following apply to trampolines
used in the training setting:

a. Any attempts at new skills, par-
ticularly somersaults or flips,
should only follow an appropri-
ate skill progression and in-
clude appropriate coaching
and spotting measures.

b. Use of safety belts/harnesses is
encouraged when skill develop-
ment is being taught.
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The material in this report was prepared by the National Center for Infectious
Diseases, James M. Hughes, M.D., Director; Division of Bacterial and Mycotic
Diseases, Mitchell L. Cohen, M.D., Director.

Introduction
Group B streptococcus (GBS) emerged as the leading infec-

tious cause of neonatal morbidity and mortality in the United
States in the 1970s (1–4). Initial case series reported case-
fatality ratios as high as 50%. In the early 1980s, clinical trials
demonstrated that administering antibiotics during labor to
women at risk of transmitting GBS to their newborns could
prevent invasive disease in the first week of life (i.e., early-
onset disease) (5). As a result of the collaborative efforts of
clinicians, researchers, professional organizations, parent
advocacy groups, and the public health community in the
1990s, recommendations for intrapartum prophylaxis to prevent

perinatal GBS disease were issued in 1996 by the American
College of Obstetricians and Gynecologists (ACOG) (6) and
CDC (7), and in 1997 by the American Academy of
Pediatrics (8).

Those guidelines recommended the use of one of two pre-
vention methods, a risk-based approach or a culture-based
screening approach. Providers using the risk-based method
identify candidates for intrapartum chemoprophylaxis accord-
ing to the presence of any of the following intrapartum risk
factors associated with early-onset disease: delivering at <37
weeks’ gestation, having an intrapartum temperature >100.4ºF
(>38.0ºC), or rupture of membranes for >18 hours. The screen-
ing-based method recommends screening of all pregnant
women for vaginal and rectal GBS colonization between 35
and 37 weeks’ gestation. Colonized women are then offered
intrapartum antibiotics at the time of labor. Under both strat-
egies, women with GBS bacteriuria during their current
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Summary

Group B streptococcus (GBS) remains a leading cause of serious neonatal infection despite great progress in perinatal GBS
disease prevention in the 1990s. In 1996, CDC, in collaboration with other agencies, published guidelines for the prevention of
perinatal group B streptococcal disease (CDC. Prevention of perinatal group B streptococcal disease: a public health perspective.
MMWR 1996;45[RR-7]:1–24). Data collected after the issuance of the 1996 guidelines prompted reevaluation of prevention
strategies at a meeting of clinical and public health representatives in November 2001. This report replaces CDC’s 1996 guide-
lines. The recommendations are based on available evidence and expert opinion where sufficient evidence was lacking. Although
many of the recommendations in the 2002 guidelines are the same as those in 1996, they include some key changes:

• Recommendation of universal prenatal screening for vaginal and rectal GBS colonization of all pregnant women at 35–37
weeks’ gestation, based on recent documentation in a large retrospective cohort study of a strong protective effect of this
culture-based screening strategy relative to the risk-based strategy

• Updated prophylaxis regimens for women with penicillin allergy
• Detailed instruction on prenatal specimen collection and expanded methods of GBS culture processing, including instruc-

tions on antimicrobial susceptibility testing
• Recommendation against routine intrapartum antibiotic prophylaxis for GBS-colonized women undergoing planned cesar-

ean deliveries who have not begun labor or had rupture of membranes
• A suggested algorithm for management of patients with threatened preterm delivery
• An updated algorithm for management of newborns exposed to intrapartum antibiotic prophylaxis

Although universal screening for GBS colonization is anticipated to result in further reductions in the burden of GBS disease,
the need to monitor for potential adverse consequences of intrapartum antibiotic use, such as emergence of bacterial antimicrobial
resistance or increased incidence or severity of non-GBS neonatal pathogens, continues, and intrapartum antibiotics are still
viewed as an interim strategy until GBS vaccines achieve licensure.
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pregnancy, or who previously gave birth to an infant with early-
onset GBS disease are candidates for intrapartum antibiotic
prophylaxis.

Before active prevention was initiated, an estimated 7,500
cases of neonatal GBS disease occurred annually (9). Despite
striking declines in disease incidence coinciding with increased
prevention activities in the 1990s, GBS disease remains a lead-
ing infectious cause of morbidity and mortality among new-
borns in the United States (10,11). Moreover, since the release
of the 1996 guidelines, new data are available to evaluate the
effectiveness of the screening approach relative to the risk-based
approach and to resolve some of the clinical challenges of imple-
menting prevention.

In light of these new data, in November 2001, CDC con-
sulted with multiple partners to revise the 1996 guidelines for
the prevention of perinatal group B streptococcal disease,
using an evidence-based approach where possible and scien-
tific opinion when sufficient data were lacking (Table 1). These
updated guidelines replace CDC’s 1996 guidelines. They are
intended for the following groups: providers of prenatal,
obstetric, and pediatric care; supporting microbiology labora-
tories, hospital administrators and managed care organizations;
childbirth educators; public health authorities; and expectant
parents and their advocates.

Differences and similarities between
current and previous guidelines

Following are major differences in the new guidelines:
• Recommendation of universal prenatal culture-based

screening for vaginal and rectal GBS colonization of all
pregnant women at 35–37 weeks’ gestation

• Updated prophylaxis regimens for women with penicillin
allergy

TABLE 1.  Evidence-based rating system used to determine strength of recommendations
Category                                                                           Definition Recommendation
Strength of recommendation
A Strong evidence for efficacy and substantial clinical benefit Strongly recommended
B Strong or moderate evidence for efficacy, but only limited clinical benefit Generally recommended
C Insufficient evidence for efficacy; or efficacy does not outweigh possible adverse consequences Optional
D Moderate evidence against efficacy or for adverse outcome Generally not recommended
E Strong evidence against efficacy or for adverse outcome Never recommended
Quality of  evidence supporting recommendation
I Evidence from at least one well-executed randomized, controlled trial or one rigorously designed

laboratory-based experimental study that has been replicated by an independent investigator
II Evidence from at least one well-designed clinical trial without randomization; cohort or case-controlled

analytic studies (preferably from more than one center); multiple time-series studies; dramatic results
from uncontrolled studies; or some evidence from laboratory experiments

III Evidence from opinions of respected authorities based on clinical or laboratory experience,
descriptive studies, or reports of expert committees

Source: Adapted from CDC, 1999 USPHS/IDSA guidelines for the prevention of opportunistic infections in persons infected with human immunodeficiency
virus. MMWR 1999; 48(RR-10):1-66.

• Detailed instruction on prenatal specimen collection and
expanded methods of GBS culture processing, including
instructions on susceptibility testing

• Recommendation against routine intrapartum antibiotic
prophylaxis for GBS-colonized women undergoing
planned cesarean deliveries who have not begun labor or
had rupture of membranes

• A suggested algorithm for management of patients with
threatened preterm delivery

• An updated algorithm for management of newborns
exposed to intrapartum antibiotic prophylaxis

Although important changes have been instituted, many
recommendations remain the same:

• Penicillin remains the first-line agent for intrapartum
antibiotic prophylaxis, with ampicillin an acceptable
alternative.

• Women whose culture results are unknown at the time of
delivery should be managed according to the risk-based
approach; the obstetric risk factors remain unchanged (i.e.,
delivery at <37 weeks’ gestation, duration of membrane
rupture >18 hours, or temperature >100.4ºF [>38.0ºC]).

• Women with negative vaginal and rectal GBS screening
cultures within 5 weeks of delivery do not require intra-
partum antimicrobial prophylaxis for GBS even if obstet-
ric risk factors develop (i.e., delivery at <37 weeks’
gestation, duration of membrane rupture >18 hours, or
temperature >100.4ºF [>38.0ºC]).

• Women with GBS bacteriuria in any concentration dur-
ing their current pregnancy or who previously gave birth
to an infant with GBS disease should receive intrapartum
antimicrobial prophylaxis.

• In the absence of GBS urinary tract infection, antimicro-
bial agents should not be used before the intrapartum
period to treat asymptomatic GBS colonization.
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Background

Early Infancy and Pregnancy-Related
Infections

GBS causes severe invasive disease in young infants. The
majority of infections in newborns occur within the first week
of life and are designated early-onset disease. Late-onset infec-
tions occur in infants aged >1 week, with most infections evi-
dent in the first 3 months of life. Young infants with invasive
GBS disease usually present with sepsis or pneumonia, and
less often contract meningitis, osteomyelitis, or septic arthri-
tis. The proportion of infants with meningitis is higher among
those with late-onset infections. When neonatal infections
caused by GBS appeared in the 1970s, as many as 50% of
patients died. During the 1990s, the case-fatality ratio of early-
and late-onset disease was 4% (10) because of advances in
neonatal care.

Intrauterine infection of the fetus results from ascending
spread of GBS from the vagina of a colonized woman who is
typically asymptomatic. Fetal aspiration of infected amniotic
fluid can lead to stillbirth, neonatal pneumonia, or sepsis.
Infants can also become infected with GBS during passage
through the birth canal, although the majority of infants who
are exposed to the organism through this route become colo-
nized on skin or mucous membranes but remain asymptomatic.

In pregnant women, GBS can cause clinical infections, but
most women have no symptoms associated with genital tract
colonization. Urinary tract infections caused by GBS compli-
cate 2%–4% of pregnancies (12,13). During pregnancy or the
postpartum period, women can contract amnionitis,
endometritis, sepsis, or rarely, meningitis caused by GBS
(14–19). Fatalities among women with pregnancy-associated
GBS disease are extremely rare.

GBS Colonization
The gastrointestinal tract serves as the natural reservoir for

GBS and is the likely source of vaginal colonization. Vaginal
colonization is unusual in childhood but becomes more com-
mon in late adolescence (20). Approximately 10% to 30% of
pregnant women are colonized with GBS in the vagina or rec-
tum (21). GBS colonization can be transient, chronic, or
intermittent. Maternal intrapartum GBS colonization is
a major risk factor for early-onset disease in infants, and
vertical transmission of GBS from mother to fetus primarily
occurs after the onset of labor or membrane rupture. How-
ever, colonization early in pregnancy is not predictive of neo-
natal sepsis (22). Culture screening of both the vagina and
rectum for GBS late in gestation during prenatal care can

detect women who are likely to be colonized with GBS at the
time of delivery and are thus at higher risk of perinatal trans-
mission of the organism (23).

Classic epidemiologic studies conducted during the 1980s
revealed that women with prenatal GBS colonization were >25
times more likely than women with negative prenatal cultures
to deliver infants with early-onset GBS disease (24). Researchers
used prenatal cultures as the basis for identifying candidates
for intrapartum antimicrobial chemoprophylaxis; clinical tri-
als identified reductions in vertical transmission of the organ-
ism, as measured by infant colonization (25,26) or by
protection against early-onset disease (5,27). Heavy coloniza-
tion, defined as culture of GBS from direct plating rather than
only from selective broth, is associated with higher risk for
early-onset disease. GBS identified in clean-catch urine speci-
mens is considered a surrogate for heavy maternal coloniza-
tion and also is associated with a higher risk for early-onset
GBS disease (12,13); it has been included among indications
for intrapartum antibiotic prophylaxis.

GBS Culture-Based Screening Methods
Numerous studies have documented that the accuracy of

prenatal screening cultures in identifying intrapartum coloni-
zation status can be enhanced by careful attention to the tim-
ing of cultures, the anatomic sites swabbed, and the precise
microbiologic methods used for culture and detection of
organisms (Box 1). Collection of cultures between 35 and 37
weeks’ gestation is recommended to improve the sensitivity
and specificity of detection of women who remain colonized
at the time of delivery (23,28). Swabbing both the lower
vagina and rectum (i.e., through the anal sphincter) increases
the yield substantially compared with sampling the cervix or
sampling the vagina without also swabbing the rectum (29).
Studies have indicated that when women in the outpatient
clinic setting collect their own screening specimens, with
appropriate instruction, GBS yield is similar to when speci-
mens are collected by a health-care provider (30). Although
swabbing both sites is recommended and use of two swabs
can be justified, both swabs should be placed in a single broth
culture medium because the site of isolation is not important
for clinical management and laboratory costs can thereby be
minimized. Because vaginal and rectal swabs are likely to yield
diverse bacteria, use of selective enrichment broth is recom-
mended (Box 1) to maximize the isolation of GBS and avoid
overgrowth of other organisms. When direct agar plating is
used instead of selective enrichment broth, as many as 50% of
women who are GBS carriers have false-negative culture
results (31).
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Procedure for collecting clinical specimens for culture
of group B streptococcus at 35–37 weeks’ gestation
• Swab the lower vagina (vaginal introitus), followed by the

rectum (i.e., insert swab through the anal sphincter)
using the same swab or two different swabs. Cultures
should be collected in the outpatient setting by the health-
care provider or the patient herself, with appropriate
instruction. Cervical cultures are not recommended and
a speculum should not be used for culture collection.

• Place the swab(s) into a nonnutritive transport medium.
Appropriate transport systems (e.g., Amies or Stuart’s with-
out charcoal) are commercially available. If vaginal and
rectal swabs were collected separately, both swabs can be
placed into the same container of medium. Transport
media will maintain GBS viability for up to 4 days at
room temperature or under refrigeration.

• Specimen labels should clearly identify that specimens are
for group B streptococcal culture. If susceptibility testing
is ordered for penicillin-allergic women (Box 2), speci-
men labels should also identify the patient as penicillin
allergic and should specify that susceptibility testing for
clindamycin and erythromycin should be performed if
GBS is isolated.

Procedure for processing clinical specimens for culture
of group B streptococcus
• Remove swab(s) from transport medium.* Inoculate

swab(s) into a recommended selective broth medium, such
as Todd-Hewitt broth supplemented with either gentami-
cin (8 µg/ml) and nalidixic acid (15 µg/ml), or with colis-
tin (10 µg/ml) and nalidixic acid (15 µg/ml). Examples of
appropriate commercially available options include Trans-
Vag broth supplemented with 5% defibrinated sheep blood
or LIM broth.†

• Incubate inoculated selective broth for 18–24 hours at
35º–37ºC in ambient air or 5% CO2. Subculture the broth
to a sheep blood agar plate (e.g., tryptic soy agar with 5%
defibrinated sheep blood).

BOX 1. Procedures for collecting and processing clinical specimens for group B streptococcal culture and performing susceptibility
testing to clindamycin and erythromycin

• Inspect and identify organisms suggestive of GBS (i.e.,
narrow zone of beta hemolysis, gram-positive cocci, cata-
lase negative). Note that hemolysis may be difficult to
observe, so typical colonies without hemolysis should
also be further tested. If GBS is not identified after
incubation for 18–24 hours, reincubate and inspect at
48 hours to identify suspected organisms.

• Various streptococcus grouping latex agglutination tests
or other tests for GBS antigen detection (e.g., genetic
probe) may be used for specific identification, or the
CAMP test may be employed for presumptive identification.

Procedure for clindamycin and erythromycin disk
susceptibility testing of isolates, when ordered for
penicillin-allergic patients§

• Use a cotton swab to make a suspension from 18–24-hour
growth of the organism in saline or Mueller-Hinton
broth to match a 0.5 McFarland turbidity standard.

• Within 15 minutes of adjusting the turbidity, dip a ster-
ile cotton swab into the adjusted suspension. The swab
should be rotated several times and pressed firmly on
the inside wall of the tube above the fluid level. Use the
swab to inoculate the entire surface of a Mueller-Hinton
sheep blood agar plate. After the plate is dry, use sterile
forceps to place a clindamycin (2 µg) disk onto half of
the plate and an erythromycin (15 µg) disk onto the
other half.

• Incubate at 35ºC in 5% CO2 for 20–24 hours.
• Measure the diameter of the zone of inhibition using a

ruler or calipers. Interpret according to NCCLS guide-
lines for Streptococcus species other than S. pneumoniae
(2002 breakpoints:§ clindamycin: >19 mm = suscep-
tible, 16–18 = intermediate, <15 = resistant; erythro-
mycin: >21 mm = susceptible, 16–20 = intermediate,
<15 = resistant).

* Before inoculation step, some laboratories may choose to roll swab(s) on a single sheep blood agar plate or CNA sheep blood agar plate. This should be done
only in addition to, and not instead of, inoculation into selective broth. The plate should be streaked for isolation, incubated at 35–37ºC in ambient air or 5%
CO2 for 18–24 hours and inspected for organisms suggestive of GBS as described above. If suspected colonies are confirmed as GBS, the broth can be
discarded, thus shortening the time to obtaining culture results.

† Source: Fenton, LJ, Harper MH. Evaluation of colistin and nalidixic acid in Todd-Hewitt broth for selective isolation of group B streptococci. J Clin Microbiol
1979;9:167–9. Although Trans-Vag medium is often available without sheep blood, direct comparison of medium with and without sheep blood has shown
higher yield when blood is added. LIM broth may also benefit from the addition of sheep blood, although the improvement in yield is smaller and sufficient
data are not yet available to support a recommendation.

§ Source: NCCLS. Performance standard for antimicrobial suceptibility testing, M100-S12, Table 2H, Wayne, Pa.: NCCLS, 2002. NCCLS recommends disk
diffusion (M-2) or broth microdilution testing (M-7) for susceptibility testing of GBS. Commercial systems that have been cleared or approved for testing of
streptococci other than S. pneumoniae may also be used. Penicillin susceptibility testing is not routinely recommended for GBS because penicillin-resistant
isolates have not been confirmed to date.
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Additional Risk Factors for Perinatal
GBS Disease

In addition to colonization with GBS, other factors increase
the risk for early-onset disease. These include gestational age
<37 completed weeks, longer duration of membrane rupture,
intraamniotic infection, young maternal age, black race, His-
panic ethnicity, and low maternal levels of anticapsular anti-
body (32–37). In a 1985 report of predictors of early-onset
disease (24), women with gestation <37 weeks, membrane
rupture of >12 hours, or intrapartum temperature >99.5ºF
(37.5ºC) had 6.5 times the risk of having an infant with early-
onset GBS disease compared with women with none of those
factors. Of note, women who had one of these risk factors but
who had negative prenatal screening cultures were at relatively
low risk for early-onset GBS disease (attack rate 0.9 per 1,000
births) compared with women who were colonized prenatally
but had none of the risk factors (attack rate 5.1 per 1,000
births) (24). In a risk-based strategy promoted during the 1990s
as an alternative to prenatal culture-based screening approaches,
prematurity (gestation <37 weeks), intrapartum fever (tem-
perature >100.4ºF or 38ºC), or duration of membrane rup-
ture >18 hours were used as clinical indications for intrapartum
prophylaxis. Previous delivery of an infant with invasive GBS
disease may increase the risk of early-onset disease in subse-
quent deliveries (38,39), and intrapartum treatment of such
women in subsequent pregnancies has been promoted. By
contrast, colonization with GBS in a previous pregnancy is
not considered an indication for intrapartum prophylaxis in
subsequent pregnancies; rather, women require evaluation for
prenatal colonization in each pregnancy. Because colonization
is transient, the predictive value of culture-based screening is
too low to be clinically useful when performed more than
5 weeks before delivery (28); thus, many women with GBS
colonization during one pregnancy will no longer be colo-
nized during subsequent pregnancies.

Impact and Implementation of the
1996 Guidelines

Declines in Perinatal GBS Disease
Incidence in the Era
of Chemoprophylaxis

Before the widespread use of intrapartum antibiotics, the
incidence of invasive neonatal GBS disease ranged from 2 to 3
cases per 1,000 live births (9,40). Active, population-based
surveillance in selected states in 1990, when GBS prevention
was still rarely implemented, projected an incidence of 1.8

cases per 1,000 live births in the United States (early-onset
disease: 1.5/1,000; late-onset: 0.35/1,000) (9).

Coinciding with active prevention efforts in the 1990s, the
incidence of early-onset disease declined by 70% to 0.5 cases
per 1,000 live births in 1999 (Figure 1). Projections from
active surveillance data for 1999 from the Active Bacterial Core
surveillance/Emerging Infections Program Network
(ABCs)(41) estimate that intrapartum antibiotics prevented
nearly 4,500 early-onset cases and 225 deaths that year (10,11).
Other countries that have adopted perinatal GBS disease pre-
vention guidelines similar to the United States have seen com-
parable declines in early-onset disease incidence (42–44).
Recent estimates of early-onset disease incidence in the United
States suggest a slight increase in incidence from 1999 to 2000,
consistent with a plateau in the impact of prevention efforts
(Figure 1).

The incidence of invasive GBS infections among pregnant
women in the United States declined by 21% from 0.29 per
1,000 live births in 1993 to 0.23 in 1998 (10), suggesting that
increased use of intrapartum antibiotics also prevented some
cases of maternal GBS amnionitis and endometritis. In con-
trast, the rate of late-onset disease remained fairly constant
throughout the 1990s (Figure 1). Although intrapartum
chemoprophylaxis for women with heavy GBS colonization
may prevent a portion of late-onset disease, the stable inci-
dence of late-onset disease during a period when use of intra-
partum antibiotics was increasing suggests that this
intervention is not effective against late-onset disease.
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FIGURE 1. Incidence of early- and late-onset invasive group
B streptococcal diseaseðselected Active Bacterial Core
surveillance areas, 1989ï2000, and activities for prevention
of group B streptococcal disease

* ACOG, American College of Obstetricians and Gynecologists; AAP,
American Academy of Pediatrics. Source: Adapted from CDC. Early-
onset group B streptococcal disease, United States, 1998ï1999.
MMWR 2000;49:793ï6; and Schrag SJ, Zywicki S, Farley MM, et al.
Group B streptococcal disease in the era of intrapartum antibiotic
prophylaxis. N Engl J Med 2000;342:15ï20.
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Implementation of Chemoprophylaxis
Strategies After the Release of the
1996 Guidelines

Declines in perinatal GBS disease incidence in the 1990s
suggest that prevention strategies have been implemented
successfully. Several studies have explored directly the chal-
lenges of implementation and extent of compliance with rec-
ommendations. Surveys of prenatal care providers in
Connecticut and Minnesota in 1998 found that over 80%
had a GBS prevention policy (Connecticut, 95%; Minnesota,
85%) (45). In Minnesota, family physicians were less likely to
have a policy than were obstetrician/gynecologists and certi-
fied nurse midwives (45). A national survey of ACOG mem-
bers in 2000 found that 98% of respondents had a GBS
prevention policy; 75% of respondents reported using a ver-
sion of the culture-based screening approach (46). Providers
in all three surveys scored well on questions about their knowl-
edge of the screening and risk-based strategies (45,46).

In hospitals that established or revised policies for GBS pre-
vention shortly after the release of the 1996 guidelines, rates
of early-onset GBS disease declined by 1997 (47). By 1999,
although only 63% of hospitals in a multistate survey of hos-
pitals in the ABCs areas had a formal GBS prevention policy
(48), having a hospital policy was no longer associated with
changes in incidence of GBS disease, likely because a high
proportion of individual practitioners had adopted policies
by this time.

TABLE 2. Institutional-level compliance with 1996 perinatal group B streptococcal disease prevention recommendations
Deliveries with Preterm

Deliveries prolonged ROM* deliveries GBS culture-positive
receiving receiving receiving Women women receiving

Type of population intrapartum intrapartum intrapartum screened intrapartum
sampled (ref.) antibiotics, %* antibiotics, %* antibiotics, %*  overall, % antibiotics, %*
Risk-based strategy evaluated
2 HMO* hospitals, California  (49) ïÀ 88 81 N/AÀ N/A
University hospital, Florida (50) ï 20 in 1992 13 in 1992

72 in 1995 42 in 1995 N/A N/A
Single hospital, Vienna, Austria (51) 11.9 ï ï N/A N/A
Single hospital, Massachusetts (52) ï 81 ï N/A N/A
Connecticut (statewide), 1996 (53) 15.2 45 53 N/A N/A

Screening-based strategy evaluated
Community hospital, New York (54) ï N/A 76 91 86
University hospital, North Carolina (55) 12.9 for GBS N/A ï 98 92

prophylaxis
Single hospital, Sydney, Australia (42) ï N/A ï 90 ï
Single hospital, Vienna, Austria (51) 14.5 N/A 96 98.6 91
University hospital, New Mexico (56) ï N/A ï 81 72
Single hospital, California (59) 26.3 N/A 91 89.8 94.4
Single hospital, Pennsylvania (57) ï- N/A ï 92 86
2 HMO hospitals, Washington State (58) ï N/A 53 91 74 (automated data)

87 (chart review)
Single hospital, Massachusetts (52) ï N/A ï N/A 100
Connecticut (statewide), 1996 (53) 15.2 N/A ï (36% of Connecticut births) 78

*Given for any reason.ÀROM, rupture of membranes; HMO, health maintenance organization; ï, data not available; N/A, not applicable.

Several studies of single institutions or health maintenance
organizations have evaluated adherence of hospital personnel
to GBS guidelines (Table 2). Among hospitals with a risk-
based policy, intrapartum antibiotics were administered in
40%–80% of preterm deliveries or deliveries with prolonged
rupture of membranes (Table 2) (49–53). Among hospitals
with a culture-based screening policy, close to 90% of deliver-
ing women had documented GBS screening, and close to 90%
of GBS-positive women received intrapartum antibiotics (Table
2) (42,51,54–59).

Correct laboratory processing of culture specimens (Box 1)
plays a critical role in successful implementation of the screen-
ing policy. A survey of clinical laboratories in selected coun-
ties of three states in 1997–1998 found that only a proportion
of laboratories were using the recommended selective broth
media to process GBS cultures (Georgia, 39% of laboratories;
Minnesota, 42%; Connecticut, 62%), suggesting that this may
be an area in need of improvement (31).

Although surveys of practitioners and laboratories and
reports from single hospitals help monitor implementation of
GBS prevention guidelines, a recent CDC-sponsored review
of labor and delivery records in selected counties of eight states
in the ABCs areas in 1998 and 1999 sheds light on actual
provider practices 2 to 3 years after the release of the 1996
guidelines (60). In this population, GBS screening was docu-
mented in 52% of deliveries, although this varied widely, from
24% in selected counties of Oregon to 70% in Maryland.
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Among screened women, 24% were GBS positive, consistent
with carriage rates reported in earlier studies; 89% of GBS-
positive women received intrapartum antibiotics. The median
time of GBS culture collection was at 35.6 weeks’ gestation,
consistent with the recommendation of 35–37 weeks’ gesta-
tion. Among unscreened women, 24% had at least one intra-
partum risk factor; however, only 61% of women with at least
one risk factor received intrapartum antibiotics. Preterm
delivery (<37 weeks’ gestation) was the most common
indication for which intrapartum antibiotics were not admin-
istered. Thus, this multistate record review confirmed trends
in adherence identified in reports from single hospitals (Table 2).

Maximizing Prevention by
Chemoprophylaxis

Effectiveness of the Risk-Based
Approach Versus the Screening
Approach

Despite dramatic declines in GBS incidence in the United
States in the 1990s, GBS remains a leading cause of newborn
morbidity and mortality, resulting in an estimated 1,600 early-
onset cases and 80 deaths annually. Although alternatives to
intrapartum antibiotics such as a vaccine may become avail-
able in the future, intrapartum chemoprophylaxis remains the
most effective available intervention against perinatal GBS
disease. However, debate about the most effective strategy
for identifying candidates for intrapartum chemoprophylaxis
continues.

When the 1996 guidelines were issued, data regarding the
relative effectiveness of the risk-based and screening approaches
were not available. Theoretical predictions based on popula-
tion estimates of the proportion of early-onset GBS cases with-
out obstetric risk factors (approximately 45% in the
preprevention era [61]) suggested that the screening-based
approach would lead to greater declines in disease incidence
than the risk-based approach (61,62). However, because imple-
mentation of the risk-based approach has been viewed as simpler
than the screening-based approach, which requires correct speci-
men collection at the prenatal clinic, appropriate laboratory
processing, and timely reporting of results to delivery staff,
the actual effectiveness of these strategies is unknown. Conse-
quently, since 1996, both approaches have been recommended
as equally acceptable pending further data (6–8).

Although observational data are now available suggesting
that each strategy can lead to reduced incidence of early-onset
GBS disease (49,50,63–65), the strategies have not been
directly compared by clinical trial because of the large sample

size required. A series of single hospital analyses finding ben-
efits of screening over the risk-based approach (51,56,59,66)
were limited by sequential use of the strategies and inability to
control for potential confounders. A recent CDC-sponsored
multistate study provided the first large-scale direct compari-
son of the strategies (60). By incorporating population-based
surveillance for early-onset GBS disease into a sample survey
of a population of over 600,000 live births, this analysis found
that the screening approach was >50% more effective than the
risk-based approach at preventing perinatal GBS disease.

The protective effect of the screening approach was robust
and persisted after controlling for risk factors associated with
early-onset GBS disease (e.g., preterm delivery, prolonged
membrane rupture, young maternal age, black race). The ben-
efit of screening stemmed from two main factors. First, by
identifying GBS-colonized women who did not present with
obstetric risk factors, screening reached more of the popula-
tion at risk than did the risk-based approach. Among the
cohort of screened women, 18% of all deliveries were to moth-
ers who were colonized with GBS but did not have obstetric
risk factors. The efficacy of intrapartum antibiotics in
preventing early-onset GBS disease among infants in this
cohort was close to 90%, suggesting that chemoprophylaxis
of GBS-positive women without obstetric risk factors resulted
in significant prevention of early-onset disease.

Women who were GBS positive in the screening cohort were
also more likely to receive intrapartum antibiotics than were
women with obstetric risk factors in the risk cohort. Although
improvements in implementation of the risk-based approach
would lead to further decline in disease, this would not be as
great as with universal screening (60).

Finally, because the effectiveness of screening in this study
was based on actual implementation of this strategy in clinical
practice in 1998 and 1999, further improvements in screen-
ing implementation (e.g., improvements in specimen collec-
tion and the methods used for processing cultures) are expected
to result in further benefits.

Rationale for a Universal Prenatal
Screening Strategy to Detect GBS
Status

The new availability of category II evidence (Table 1) for a
large protective effect of prenatal GBS screening compared
with the risk-based approach provides the foundation for a
recommendation of universal prenatal GBS screening (Figure 2).
Statewide prevention activities in some ABCs areas further
demonstrate that culture-based screening can be successfully
implemented in a variety of settings and institutions.
For example, a health department-led survey of clinical
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laboratories in Connecticut followed by rapid feedback of sur-
vey results found that the proportion of laboratories in Con-
necticut using the correct media for processing GBS screening
cultures increased from 62% in 1997 to 92% in 1998 (67)
and 100% in 2000. Moreover, coinciding with an active pre-
vention campaign launched by the state health department
that advocated the screening-based approach, the incidence
of early-onset GBS disease in Connecticut declined from 0.6
cases per 1,000 live births in 1996 (68) to 0.2 cases per 1,000
live births in 1999.

 From the standpoint of implementation, universal screen-
ing has two additional benefits over the dual recommenda-
tions of 1996. Communication of the public health messages
associated with a single strategy is simpler than communicat-
ing and educating about multiple strategies. Additionally,
screening has clear indicators that facilitate evaluation of imple-
mentation (e.g., documentation of GBS test, timing of test,
rates of GBS positivity) (58) compared with the risk-based
approach, in which evidence of prevention implementation
cannot be assessed for approximately 75% of deliveries
because they have no intrapartum risk factors.

Cost-effectiveness analyses of the screening- and risk-based
strategies (62,69–73) have indicated that although the initial
costs associated with specimen collection and processing make
the screening strategy more expensive than the risk-based

approach, the overall cost savings due to disease prevention
do not differ importantly between strategies. Additionally,
multistate review of labor and delivery records in 1998 and
1999 suggests that perfect implementation of the screening-
or risk-based strategies will result in a comparable proportion
of deliveries in which women receive intrapartum antibiotic
prophylaxis for GBS (24% for both strategies) (60,74).
Thus, the strategies cannot be distinguished in terms of the
proportion of deliveries that will be exposed to intrapartum
antibiotics.

Adverse Effects and Unintended
Consequences of Chemoprophylaxis

Potential adverse or unintended effects of GBS prevention
efforts that have raised concern include allergic or anaphylac-
tic reactions to agents used for intrapartum antibiotic pro-
phylaxis, emergence of GBS strains resistant to standard
therapies, and increasing incidence of serious neonatal infec-
tions caused by pathogens other than GBS, including antimi-
crobial-resistant strains. Because of the increasing emergence
of bacterial resistance to antimicrobial agents in both nosoco-
mial and community settings, assessment of the impact and
continued effectiveness of interventions based on antimicro-
bial prophylaxis is critical.

FIGURE 2. Indications for intrapartum antibiotic prophylaxis to prevent perinatal GBS disease under a universal prenatal screening
strategy based on combined vaginal and rectal cultures collected at 35ï37 weeksô gestation from all pregnant women

* If onset of labor or rupture of amniotic membranes occurs at <37 weeksô gestation and there is a significant risk for preterm delivery (as assessed by
the clinician), a suggested algorithm for GBS prophylaxis management is provided (Figure 3).À If amnionitis is suspected, broad-spectrum antibiotic therapy that includes an agent known to be active against GBS should replace GBS prophylaxis.

Vaginal and rectal GBS screening cultures at 35ï37 weeksô gestation for pregnant women (unless patient had GBS bacteriuria
during the current pregnancy or a previous infant with invasive GBS disease)

ALL

Intrapartum prophylaxis indicated

Å Previous infant with invasive GBS disease

Å GBS bacteriuria during current pregnancy

Å Positive GBS screening culture during current pregnancy
(unless a planned cesarean delivery, in the absence of labor
or amniotic membrane rupture, is performed)

Å Unknown GBS status (culture not done, incomplete,
or results unknown) and any of the following:

Å Delivery at <37 weeksô gestation*
Å Amniotic membrane rupture 18 hours>
Å Intrapartum temperature 100.4ÁF ( 38.0ÁC)> > À

Intrapartum prophylaxis not indicated

Å Previous pregnancy with a positive GBS
screening culture (unless a culture was also
positive during the current pregnancy)

Å Planned cesarean delivery performed in the
absence of labor or membrane rupture
(regardless of maternal GBS culture status)

Å Negative vaginal and rectal GBS screening
culture in late gestation during the current
pregnancy, regardless of intrapartum risk
factors
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Antibiotic Allergies Including
Anaphylaxis

Anaphylaxis associated with GBS chemoprophylaxis occurs
but is sufficiently rare that any morbidity associated with ana-
phylaxis is greatly offset by reductions in the incidence of
maternal and neonatal invasive GBS disease. Anaphylaxis-
related mortality is likely to be a rare event since women
receiving intrapartum antibiotics will be in hospital settings
where rapid intervention is readily available. Estimates of the
rate of anaphylaxis caused by penicillin range from 4/10,000
to 4/100,000 recipients. Additionally, as many as 10% of the
adult population have less severe allergic reactions to penicil-
lin (75). Anaphylaxis associated with GBS prophylaxis was
reported in the early 1990s (76); since the release of the 1996
guidelines, an additional report of a nonfatal case of anaphy-
laxis associated with GBS chemoprophylaxis has been pub-
lished (77). In a CDC multistate sample of over 5,000 live
births, a single, nonfatal anaphylactic reaction was noted
among the 27% of deliveries in which intrapartum antibiotics
were administered (60). In that case, a single dose of penicil-
lin was administered approximately 4 hours before a preterm
cesarean delivery, and an anaphylactic reaction occurred shortly
after the mother received a single dose of a cephalosporin
following umbilical cord clamping.

Resistance in GBS
GBS isolates with confirmed resistance to penicillin or ampi-

cillin have not been observed to date (78–83). Penicillin
remains the agent of choice for intrapartum antibiotic pro-
phylaxis. Ampicillin is an acceptable alternative, but penicil-
lin is preferred because it has a narrower spectrum of
antimicrobial activity and may be less likely to select for resis-
tant organisms. The efficacy of both penicillin (27) and ampi-
cillin (5) as intrapartum agents for the prevention of early-onset
neonatal GBS disease has been demonstrated in clinical trials.
Although the intramuscular route of administration for peni-
cillin has been evaluated (25), intravenous administration is
the only route of administration recommended for intra-
partum chemoprophylaxis to prevent perinatal GBS disease,
regardless of the antimicrobial agent used, because of the higher
intraamniotic concentrations achieved with this method.

In contrast, the proportions of GBS isolates with in vitro
resistance to clindamycin and erythromycin have increased
since 1996. The prevalence of resistance among invasive GBS
isolates in the United States and Canada ranged from 7% to
25% for erythromycin and from 3% to 15% for clindamycin
in reports published between 1998 and 2001(79–81,84).
Resistance to erythromycin is frequently but not always asso-
ciated with clindamycin resistance. Resistance of GBS isolates

to cefoxitin, a second-generation cephalosporin sometimes used
as a component of broad-spectrum coverage for
chorioamnionitis, has also been reported (85); cefoxitin resis-
tance has similarly been observed among invasive GBS iso-
lates collected from 1996 to 2000 as part of CDC’s active
surveillance. Whether in vitro resistance of GBS has direct
clinical implications remains unclear (86). Despite emerging
resistance to some drug classes, minimum inhibitory concen-
trations of cefazolin, a first-generation cephalosporin avail-
able in an intravenous formulation, were low (<0.5 µg/ml)
among a sample of invasive U.S. isolates from 1996 to 2000
(87), suggesting that GBS isolates are currently susceptible to
this agent. Although NCCLS guidelines do not specify sus-
ceptibility breakpoints for cefazolin, they recommend that all
isolates susceptible to penicillin be considered susceptible to
cefazolin (88).

In light of the increasing prevalence of resistance to
clindamycin, erythromycin, or both, recommended strategies
for providing intrapartum antibiotic prophylaxis to penicillin-
allergic women are updated (Box 2). Because the efficacy of
recommended alternatives to penicillin or ampicillin has not
been measured in controlled trials, and because some of the
recommended alternatives have a broad spectrum of activity
and may be more complicated and costly to administer, verifi-
cation of a reported history of penicillin allergy is important.
Patients with reported penicillin allergy should then be
assessed to determine their risk for anaphylaxis. Persons at high
risk for anaphylaxis are those who have had immediate hyper-
sensitivity reactions to penicillin (e.g., anaphylaxis,
angioedema, or urticaria) or who have a history of asthma or
other conditions that would make anaphylaxis more danger-
ous (89,90). An estimated 10% of persons with penicillin
allergy also have immediate hypersensitivity reactions to cepha-
losporins (90). Among penicillin-allergic women not at high
risk for anaphylaxis, cefazolin, because of its narrow spectrum
of activity and ability to achieve high intraamniotic concen-
trations, is the agent of choice for intrapartum chemoprophylaxis.

For penicillin-allergic women at high risk for anaphylaxis,
testing of GBS isolates from prenatal screening for suscepti-
bility to clindamycin and erythromycin is recommended if
feasible (Box 1). One of these agents should be employed for
intrapartum GBS prophylaxis if the screening isolate is
susceptible to both agents.

Vancomycin should be reserved for penicillin-allergic women
at high risk for beta-lactam anaphylaxis when clindamycin or
erythromycin are not options because of in vitro resistance or
unknown susceptibility of a prenatal isolate. Vancomycin use
is generally restricted because of emerging vancomycin resis-
tance among some gram-positive organisms (e.g., vancomycin-
resistant enterococcus and vancomycin-resistant Staphylococcus
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aureus). An estimated 13.8 million hospitalized patients
received vancomycin therapy in 1998 (91). If penicillin
allergy occurs in approximately 10% of adults, and 25% of
parturients are colonized with GBS prenatally, approximately
100,000 of the 4 million annual deliveries would require pro-
phylaxis with vancomycin in the absence of clindamycin and
erythromycin susceptibility testing of GBS prenatal isolates.
This represents a 7% increase in the number of patients
exposed to vancomycin. The total grams of vancomycin used
annually would increase by less than 1% if all penicillin-
allergic colonized women received vancomycin prophylaxis.

Increased Incidence or Resistance in
Non-GBS Pathogens

Decreases in the incidence of early-onset GBS sepsis have
not usually been accompanied by increases in incidence of
early-onset sepsis caused by other pathogens, including those
that are antibiotic resistant. Most studies, including popula-
tion-based multicenter studies, have found stable (59,92,93)
or decreasing (43) rates of non-GBS early-onset sepsis during
a period of increasing use of intrapartum antibiotic prophy-
laxis for GBS (Table 3). This is true both for overall non-GBS
sepsis and for neonatal sepsis caused by Escherichia coli, the
second leading bacterial cause of neonatal sepsis after GBS
(93,94). Some single hospital studies have found increased
rates or case counts of neonatal sepsis caused by E. coli, gram-
negative organisms in general, or ampicillin-resistant patho-
gens (64,94,95), but these increases appear to be limited to
preterm or low-birth-weight infants. An increasing propor-
tion of E. coli neonatal sepsis cases caused by ampicillin-
resistant organisms was observed in two studies (92,94), but
again was limited to preterm or low-birth-weight infants. Fur-
thermore, the proportion of community-acquired E. coli
infections that are ampicillin resistant has been increasing (96),
suggesting that trends in antimicrobial resistance should not
be attributed to GBS prophylaxis.

An association between intrapartum antibiotic exposure and
ampicillin resistance in cases of E. coli or other non-GBS early-
onset sepsis has been observed in several studies (36,94,95,
97,98). These reports established that infections caused by
antibiotic-resistant organisms were more frequently preceded
by antibiotic use than were infections caused by susceptible
organisms, and that more doses or longer duration of anti-
biotics before delivery increased the chance that a neonatal
infection, if it occurred, would be caused by an antibiotic-
resistant organism. These studies, however, were not designed
to assess whether intrapartum antibiotic use increased the rate
of antibiotic-resistant infections. Moreover, findings from these
studies are consistent with intrapartum antibiotics inducing

BOX 2. Recommended regimens for intrapartum antimicrobial
prophylaxis for perinatal GBS disease prevention*

Recommended Penicillin G, 5 million units IV
initial dose, then 2.5 million
units IV every 4 hours until
delivery

Alternative Ampicillin, 2 g IV initial dose,
then 1 g IV every 4 hours until
delivery

If penicillin allergic†

Patients not at high Cefazolin, 2 g IV initial dose,
risk for anaphylaxis then 1 g IV every 8 hours until

delivery

Patients at high risk
for anaphylaxis§

GBS susceptible Clindamycin, 900 mg IV
to clindamycin every 8 hours until delivery
and erythromycin¶

                    OR
Erythromycin, 500 mg IV every
6 hours until delivery

GBS resistant to Vancomycin,** 1 g IV every
clindamycin or 12 hours until delivery
erythromycin or
susceptibility
unknown

* Broader-spectrum agents, including an agent active against GBS, may
be necessary for treatment of chorioamnionitis.

† History of penicillin allergy should be assessed to determine whether a
high risk for anaphylaxis is present. Penicillin-allergic patients at high
risk for anaphylaxis are those who have experienced immediate hyper-
sensitivity to penicillin including a history of penicillin-related anaphy-
laxis; other high-risk patients are those with asthma or other diseases
that would make anaphylaxis more dangerous or difficult to treat, such
as persons being treated with beta-adrenergic–blocking agents.

§ If laboratory facilities are adequate, clindamycin and erythromycin sus-
ceptibility testing (Box 1) should be performed on prenatal GBS isolates
from penicillin-allergic women at high risk for anaphylaxis.

¶ Resistance to erythromycin is often but not always associated with
clindamycin resistance. If a strain is resistant to erythromycin but
appears susceptible to clindamycin, it may still have inducible resistance
to clindamycin.

** Cefazolin is preferred over vancomycin for women with a history of
penicillin allergy other than immediate hypersensitivity reactions, and
pharmacologic data suggest it achieves effective intraamniotic concen-
trations. Vancomycin should be reserved for penicillin-allergic women at
high risk for anaphylaxis.
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resistance among initially susceptible organisms, but also with
intrapartum antibiotics preventing antibiotic-susceptible
infections and having no impact on antibiotic-resistant infec-
tions, resulting in a net decrease in the total rate of infection.

The reported increases in antibiotic-resistant early-onset
infections in a few studies are not of sufficient magnitude to
outweigh the benefits of intrapartum antibiotic prophylaxis
to prevent perinatal GBS disease. However, to assure early
detection of increases in the rate of disease or deaths caused
by organisms other than GBS, continued surveillance of
neonatal sepsis caused by organisms other than GBS is needed.

Clinical Challenges

GBS Bacteriuria During Pregnancy
The presence of GBS bacteriuria in any concentration in a

pregnant woman is a marker for heavy genital tract coloniza-
tion. Therefore, women with any quantity of GBS bacteriuria

during pregnancy should receive intrapartum chemoprophylaxis.
Vaginal and rectal screening at 35–37 weeks is not necessary
for these women. GBS can cause both symptomatic and
asymptomatic urinary tract infections, which should be diag-
nosed and treated according to current standards of care for
urinary tract infections in pregnancy. Women with GBS uri-
nary tract infections during pregnancy should receive
appropriate treatment at the time of diagnosis as well as intra-
partum GBS prophylaxis. Laboratory personnel should report
any presence of GBS bacteriuria in specimens obtained from
pregnant women. For this to occur, labeling of urine speci-
mens to indicate that they were obtained from a pregnant
woman is imperative.

Planned Cesarean Delivery
Because GBS can cross intact amniotic membranes, a cesar-

ean delivery does not prevent mother-to-child transmission of
GBS. Moreover, because cesarean delivery itself is associated
with health risks for mother and newborn, GBS colonization of

TABLE 3. Trends in neonatal sepsis incidence in the era of perinatal GBS disease prevention
Total Cause of early-

Study site births onset sepsis Number of cases (rate per 1,000 live births) p-value
Illinois 61,498 1982ï1987 1988ï1993
(1 hospital) (94) E. coli 12  (0.37) 18 (0.62) NS*

E. coli (among low-
birth-weightÀ infants) 2 (0.64) 8 (2.63) 0.05

California 29,897    1991  1992   1993    1994    1995    1996
(1 hospital) (95) GBS 5 (0.93) 3 (0.6) 2 (0.41) 2 (0.41) 2 (0.42) 1 (0.21) NS

Non-GBS 3 (0.56) 4 (0.8) 3 (0.61) 4 (0.81) 5 (1.04) 8 (1.65) NS
E. coli 0 (0) 1 (0.2) 1 (0.2) 2 (0.41) 2 (0.42) 5 (1.03) 0.001

Illinois 20,981 1992ï1996 1997
(1 hospital) (64) GBS 30 (1.7) 0 (0) 0.02

All causes ïÄ (2.7) ï (2.1) NS
All gram negative 5 (0.29) 5 (1.3) 0.02

Connecticut 140,923 1996 1997 1998 1999
(19 hospitals) (92) GBS 20 (0.56) 17 (0.49) 20 (0.56) 8 (0.23) 0.01

Non-GBS 24 (0.68) 23 (0.66) 24 (0.68) 23 (0.65) NS
E. coli 5 (0.14) 12 (0.35) 14 (0.39) 8 (0.23) NS

Australia 172,947 1991ï1993 1993ï1995 1995ï1997
(multiple hospitals) (43) GBS 33 (1.4) 68 (0.9) 27 (0.4) <0.0001

Non-GBS 30 (1.3) 63 (0.8) 29 (0.4) <0.0001

California 29,403 1992ï1993 1994ï1996 1997ï1998 1999ï2000
(1 hospital) (59) GBS 8 (1.2) 15 (1.1) 0 (0) 2 (0.2) 0.001

Non-GBS 11 (1.6) 14 (1.1) 7 (0.8) 6 (0.6) NS

Ohio 41,738 1986ï1991 1992ï1997
(1 hospital) (93) GBS 24 (1.1) 11 (0.54) 0.04

Non-GBS 28 (1.3) 29 (1.4) NS
*NS = not statistically significant.ÀLow birth weight defined as 1,501ï2,500 g.ÄData not available.



12 MMWR August 16, 2002

the mother is not an indication for cesarean delivery, and
cesarean delivery should not be used as an alternative to intra-
partum antibiotic prophylaxis for GBS prevention.

However, although a risk does exist for transmission of GBS
from a colonized mother to her infant during a planned cesar-
ean delivery performed before onset of labor in a woman with
intact amniotic membranes, it is extremely low, based on a
retrospective study at a single hospital (99) and a review of
CDC active, population-based surveillance data from the
1990s. Thus, in this specific circumstance, in which the risk
for disease is extremely low, the individual risks to a mother
and her infant from receiving intrapartum antibiotic prophy-
laxis may balance or outweigh the benefits. Intrapartum anti-
biotic prophylaxis to prevent perinatal GBS disease is, therefore,
not recommended as a routine practice for women undergo-
ing planned cesarean deliveries in the absence of labor or am-
niotic membrane rupture, regardless of the GBS colonization
status of the mother. Patients expected to undergo planned
cesarean deliveries should nonetheless still undergo routine
vaginal and rectal screening for GBS at 35–37 weeks because
onset of labor or rupture of membranes may occur before the
planned cesarean delivery. In rare situations in which patients
or providers opt for intrapartum prophylaxis before planned
cesarean deliveries, administration of antibiotics at the time
of incision rather than at least 4 hours
before delivery may be reasonable (100).

Threatened Preterm
Delivery

Because preterm (at <37 weeks’ gesta-
tion) delivery is an important risk factor
for early-onset GBS disease, and because
timing of delivery can be difficult to
assess, management of intrapartum pro-
phylaxis for women with threatened
preterm delivery can be challenging.
Assessing the need for intrapartum pro-
phylaxis for these women can also be
difficult because GBS screening is recom-
mended at 35 to 37 weeks’ gestation, and
culture results are not always available
when labor or rupture of membranes
occur preterm.

A suggested approach to GBS chemo-
prophylaxis in the context of threatened
preterm delivery is outlined (Figure 3).
Because insufficient data are available to
suggest a single course of management,
other management strategies developed

by individual physicians or institutions may be appropriate
alternatives. The algorithm suggests that if GBS screening cul-
ture results from the current pregnancy are not available and if
onset of labor or rupture of membranes occurs before 37 weeks’
gestation with a substantial risk for preterm delivery (as
assessed by the woman’s health-care provider), intrapartum
antibiotic prophylaxis for GBS should be provided pending
culture results. For women not yet screened for GBS, a vagi-
nal and rectal specimen for GBS culture should be obtained if
time permits. If a negative culture result within the previous
4 weeks is on record, or if the clinician determines that labor
can be successfully arrested and preterm delivery averted,
antibiotics for GBS prophylaxis should not be initiated.
Because recent clinical trials suggest that antibiotics adminis-
tered during pregnancy may be associated with adverse neo-
natal outcomes, such as necrotizing enterocolitis or increased
need for supplementary oxygen, without evident benefit for
preterm labor or preterm premature rupture of membranes
(101,102), antibiotics should be reserved for instances in which
a significant risk for preterm delivery is present.

No data are available on which to recommend a specific
duration of antibiotic administration for GBS-positive women
with threatened preterm delivery when delivery is successfully
postponed. Management strategies based on scientific opinion

FIGURE 3. Sample algorithm for GBS prophylaxis for women with threatened preterm
delivery.  This algorithm is not an exclusive course of management. Variations that
incorporate individual circumstances or institutional preferences may be appropriate.

Onset of labor or rupture of membranes at <37 weeksô gestation
with significant risk for imminent preterm delivery

Obtain vaginal
and rectal GBS
culture and

initiate IV penicillin

GBS+

No growth
at 48 hrs

No GBS culture GBS+ GBS-

IAP at deliveryÄ

Stop penicillinÀ

No GBS
prophylaxisÀ

Penicillin IV
for 48 hrs*

(during tocolysis)
>

* Penicillin should be continued for a total of at least 48 hours, unless delivery occurs sooner. At the
physicianôs discretion, antibiotic prophylaxis may be continued beyond 48 hours in a GBS culture-
positive woman if delivery has not yet occurred. For women who are GBS culture positive, antibiotic
prophylaxis should be reinitiated when labor likely to proceed to delivery occurs or recurs.À If delivery has not occurred within 4 weeks, a vaginal and rectal GBS screening culture should be
repeated and the patient should be managed as described, based on the result of the repeat culture.Ä Intrapartum antibiotic prophylaxis.
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have been proposed (100); without further data, the manage-
ment approach is left to the discretion of the individual pro-
vider. Regardless of management strategy chosen, these women
should also receive intrapartum antibiotic chemoprophylaxis
for GBS when labor likely to proceed to delivery occurs or
recurs.

Previous data (28) suggest that the accuracy of GBS screen-
ing cultures in predicting colonization status at delivery is great-
est if the cultures are collected within 5 weeks of delivery.
Therefore, if a woman is screened early for GBS because of
threatened preterm delivery but does not deliver within
4 weeks, she should be screened again for GBS colonization
and managed according to the result of the repeated screening
culture (Figure 3).

Obstetric Procedures for
GBS-Colonized Women

Questions have arisen regarding whether certain obstetric
procedures, such as digital vaginal examinations, intrauterine
fetal monitoring, and membrane stripping or sweeping to has-
ten the onset of labor, should be performed on GBS-
colonized women. Asymptomatic GBS colonization is not an
indication to perform any of these procedures. When such
procedures are indicated for other reasons, evidence is cur-
rently not sufficient to recommend that particular procedures
should be avoided because of increased risk of peripartum or
perinatal infection. Although some obstetric procedures (fre-
quent vaginal examinations after onset of labor or membrane
rupture [17,36,103–105], intrauterine fetal monitoring
[104,106,107], and mechanical cervical ripening devices [108])
have been significantly associated with peripartum or perina-
tal infectious outcomes, most studies to date have been lim-
ited by an inability to randomly allocate women to treatment
groups and have yielded conflicting results. Moreover, because
many studies were performed before GBS prevention was
widely implemented, GBS colonization status was often not
known and intrapartum chemoprophylaxis was less common.
A meta-analysis of available studies examining the use of mem-
brane stripping among women of undetermined GBS coloni-
zation status (109) found no significant increases in overall
peripartum or perinatal infection rates among women who
underwent this procedure and their infants compared with
those who did not.

Management of Newborns Exposed
to Intrapartum Prophylaxis

On the basis of information available since the publication
of the 1996 guidelines, a modified approach for empiric
management of newborns born to women who receive

intrapartum antibiotics to prevent early-onset GBS disease or
to treat suspected chorioamnionitis is provided (Figure 4).
Variations in the algorithm that incorporate individual cir-
cumstances or institutional preferences may be appropriate.
The modified approach contains the following changes:

• If a woman receives intrapartum antibiotics for treatment
of suspected chorioamnionitis, her newborn should have
a full diagnostic evaluation and empiric therapy pending

* If no maternal intrapartum prophylaxis for GBS was administered
despite an indication being present, data are insufficient on which to
recommend a single management strategy.

À Includes complete blood cell count and differential, blood culture, and
chest radiograph if respiratory abnormalities are present. When signs of
sepsis are present, a lumbar puncture, if feasible, should be performed.

Ä Duration of therapy varies depending on results of blood culture, cere-
brospinal fluid findings, if obtained, and the clinical course of the infant.
If laboratory results and clinical course do not indicate bacterial infec-
tion, duration may be as short as 48 hours.

Æ CBC with differential and blood culture.
** Applies only to penicillin, ampicillin, or cefazolin and assumes recom-
mended dosing regimens (Box 2)

ÀÀ A healthy-appearing infant who was >38 weeksô gestation at delivery
and whose mother received >4 hours of intrapartum prophylaxis before
delivery may be discharged home after 24 hours if other discharge crite-
ria have been met and a person able to comply fully with instructions for
home observation will be present. If any one of these conditions is not
met, the infant should be observed in the hospital for at least 48 hours
and until criteria for discharge are achieved.

FIGURE 4. Sample algorithm for management of a newborn
whose mother received intrapartum antimicrobial agents for
prevention of early-onset group B streptococcal disease* or
suspected chorioamnionitis.  This algorithm is not an
exclusive course of management. Variations that incorporate
individual circumstances or institutional preferences may be
appropriate.

Maternal IAP
for GBS?

Full diagnostic evaluationÀ

Empiric therapyÄ
Signs of neonatal sepsis?

Yes

Yes

No evaluation
No therapy

Observe 48 hours> ÀÀ

Duration of IAP before
delivery <4 hrs?**

Limited evaluationÆ

Observe 48 hours
If sepsis is suspected, full
diagnostic evaluation
and empiric therapy

>

Ä

Gestational age
<35 weeks?

No

Maternal antibiotics
for suspected

chorioamnionitis?

Yes

Yes

Yes

No

No
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culture results, regardless of clinical condition at birth,
duration of maternal antibiotic therapy before delivery,
or gestational age at delivery (110). Empiric therapy for
the infant should include antimicrobial agents active
against GBS as well as other organisms that might cause
neonatal sepsis (e.g., ampicillin and gentamicin).

• When clinical signs in the infant suggest sepsis, a full
diagnostic evaluation should include a lumbar puncture,
if feasible. Blood cultures can be sterile in as many as 15%
of newborns with meningitis (111–113), and the clinical
management of an infant with abnormal cerebrospinal
fluid (CSF) findings differs from that of an infant with
normal CSF. If a lumbar puncture has been deferred for a
neonate receiving empiric antibiotic therapy, and the
therapy is continued beyond 48 hours because of clinical
instability, CSF should be obtained for cell count,
glucose, protein, and culture.

• In addition to penicillin or ampicillin, initiation of intra-
partum antibiotic prophylaxis with cefazolin at least
4 hours before delivery can be considered adequate, based
on achievable amniotic fluid concentrations of cefazolin
(114). Although other agents may be substituted for
penicillin if the woman has a history of penicillin allergy
(Box 2), the effectiveness of these agents in preventing
early-onset GBS disease has not been studied and no data
are available to suggest the durations before delivery of
these regimens that can be considered adequate.

• Based on the demonstrated effectiveness of intrapartum
antibiotic prophylaxis at preventing early-onset GBS dis-
ease (65) and data indicating that clinical onset occurs
within the first 24 hours of life in over 90% of infants
who contract early-onset GBS disease (115), hospital dis-
charge as early as 24 hours after delivery may be reason-
able under certain circumstances. Specifically, a
healthy-appearing infant who is >38 weeks’ gestation at
delivery and whose mother received >4 hours of intrapar-
tum antibiotic prophylaxis before delivery may be dis-
charged home as early as 24 hours after delivery, assuming
that other discharge criteria have been met and that a per-
son able to comply fully with instructions for home
observation will be present. A key component of follow-
ing instructions is the ability of the person observing to
communicate with health-care providers by telephone and
to transport the child promptly to an appropriate health-
care facility if clinical signs of sepsis develop. If these con-
ditions are not met, the infant should remain in the
hospital for at least 48 hours of observation and until cri-
teria for discharge are achieved.

Investigations since 1996 lend additional support to several
components of the algorithm. A retrospective study of over
250,000 live births (115) found that administration of intra-
partum antibiotic prophylaxis did not change the clinical
spectrum of neonatal illness or delay the onset of clinical signs
among infants who contracted GBS disease despite prophy-
laxis. Thus, the algorithm targets infants born to mothers with
suspected chorioamnionitis and infants with signs of sepsis
for full diagnostic evaluation and empiric therapy. Also, new
evidence indicates that 4 or more hours of intrapartum ampi-
cillin or penicillin administered according to recommended
dosing intervals (Box 2) significantly reduces vertical trans-
mission of GBS (116) and risk of early-onset GBS disease (65).
Thus, although the American Academy of Pediatrics 1997
guidelines suggested 2 or more doses as a threshold for pro-
phylaxis adequacy for infants >35 weeks’ gestation (8), the
revised algorithm continues to use >4 hours, administered
according to recommended dosing intervals, as the benchmark
for optimal prevention of early-onset GBS disease. Moreover,
a review of pregnancies at a West Coast health maintenance
organization using the GBS culture-based screening strategy
found that among women who received intrapartum antibi-
otic prophylaxis, 50% received prophylaxis at least 4 hours
before delivery, whereas only 14% received at least 2 doses of
intrapartum antibiotics (58); this indicates that duration of
prophylaxis is a more practical target than number of doses, in
addition to being associated with efficacy.

One objective of developing an algorithm for management
of newborns was to minimize unnecessary evaluation and
antimicrobial treatment of infants whose mothers received
intrapartum prophylaxis. Although early provider surveys
indicated that pediatricians and neonatologists were more likely
to conduct diagnostic evaluations and initiate empiric anti-
biotics for an infant whose mother received intrapartum anti-
biotic prophylaxis (117–119), more recent data indicate that
implementation of GBS prevention strategies has not resulted
in increased use of health services for neonates (120), and in
some circumstances, when GBS prophylaxis increased a
decrease occurred in the proportion of neonates who received
laboratory evaluations (58).

 Intrapartum antibiotic prophylaxis is the method of choice
for preventing neonatal early-onset GBS disease. In the event
that intrapartum antibiotics are not given despite an indica-
tion (e.g., delivery occurred precipitously before antibiotics
could be administered to a GBS-positive woman), sufficient
data are not available on which to recommend a single man-
agement strategy for the newborn. Some centers provide
intramuscular penicillin to asymptomatic infants within 1 hour
of birth, based on results of observational studies showing
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declines in early-onset GBS disease coincident with a policy
of universal administration of intramuscular penicillin to all
newborns (121).

Future Prevention Technology

Rapid Tests to Detect GBS Colonization
Status

Rapid tests for detection of GBS colonization at the time of
onset of labor or rupture of amniotic membranes might obvi-
ate the need for prenatal culture-based screening if their sensi-
tivity and specificity are comparable to culture in selective broth
media and they yield results rapidly enough to permit admin-
istration of adequate intrapartum antibiotic prophylaxis to
women detected as carriers. Currently available rapid tests
detect GBS antigen from swab specimens. These tests are
insufficiently sensitive to detect light colonization, and there-
fore are not adequate to replace culture-based prenatal screen-
ing (122,123) or to use in place of the risk-based approach
when culture results are unknown at the time of labor. An
adequate rapid intrapartum test must be as sensitive as culture
(minimally 85% compared with culture of vaginal and rectal
swabs inoculated into selective broth media), rapid so that
results are available to clinicians in time for antibiotics to be
given before delivery, and convenient for integration into rou-
tine laboratory use. Even a highly sensitive rapid detection
test would not be adequate if results were not available to cli-
nicians 24 hours a day, 7 days a week. Alternatives to cultur-
ing vaginal and rectal swab specimens at 35–37 weeks’ gestation
using recommended procedures should be validated to show
sensitivity similar to recommended culture methods.

A rapid intrapartum test possessing the attributes described
above offers the advantage of ascertaining GBS colonization
status before delivery among women who have had no pre-
natal care. Although such tests might initially be introduced
selectively in certain facilities with sufficient demand and
capability, a general recommendation for their use would
require the capacity for effective implementation in a wide
range of hospital settings. Drawbacks of rapid tests include
delays in administration of intrapartum antibiotic prophylaxis
while test results are pending and lack of an isolate for suscep-
tibility testing, which is of particular concern for penicillin-
allergic women. Additionally, until rapid tests are universally
used, missed opportunities for GBS screening may occur
among women who receive prenatal care at institutions rely-
ing on intrapartum rapid tests but who deliver at institutions
where such tests are not yet available.

In a study of 112 pregnant women at an academic hospital
in Quebec, a new, not yet commercially available fluorogenic
polymerase chain reaction assay was 97% sensitive and 100%
specific when compared with vaginal and rectal cultures
collected at admission for delivery. Test results in this study
were available within 45 minutes of specimen collection (124).
Further studies are needed to determine whether this type of
test can be adapted for use outside the research setting. If
appropriate techniques for rapid detection of GBS become
commercially available, they may be integrated into the
currently recommended screening strategy.

Vaccines To Prevent GBS Disease
Improved use of intrapartum antimicrobial prophylaxis has

resulted in a substantial reduction in early-onset GBS disease,
but it is unlikely to prevent most late-onset neonatal infec-
tions, GBS-related stillbirths, or prematurity, and does not
address GBS disease in nonpregnant adults. Immunization of
women during or before pregnancy could prevent peripartum
maternal disease and protect infants from perinatally acquired
infection by transplacental transfer of protective IgG antibod-
ies (125,126). This would eliminate the need for prenatal GBS
screening and intrapartum antimicrobial prophylaxis, along
with associated costs and concerns regarding the potential
adverse effects of intrapartum antibiotic use discussed previ-
ously.

Serotype-specific antibodies to GBS capsular polysaccharide,
although rare in populations of unvaccinated women, have
been shown to protect against disease (32,127). Phase 1 and 2
clinical trials among healthy, nonpregnant adults of monova-
lent protein-conjugate vaccines containing capsular polysac-
charide antigens of GBS disease-associated serotypes have
shown these vaccines to be well tolerated and immunogenic
(128–130). One challenge of demonstrating vaccine
efficacy in preventing early-onset GBS disease is that the sample
size required for clinical trials may be prohibitively large. Iden-
tification of surrogate immunologic measures of clinical effi-
cacy may thus be important (131,132). Surrogate information
on clinical vaccine efficacy may also be gained by measuring
the impact of multivalent conjugate vaccines on vaginal GBS
colonization (132,133).

Anticipated difficulties in making vaccine available to preg-
nant women have resulted in consideration of other target
populations for vaccine administration, including adolescent
girls (134), women of childbearing age, and infants (135).
The duration of protection that could be afforded by vaccina-
tion is unknown; one or more booster doses might be required,
potentially complicating vaccine delivery. Shifts in the GBS
serotypes causing disease have provided an additional
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challenge to vaccine development (133) and may necessitate
modification of vaccine serotype composition over time.

Research Priorities and Tools To Aid
Prevention

Technological advances that aid the implementation of a
universal screening strategy will further prevention efforts. In
addition to development of reliable rapid tests that can be
performed in a wide range of labor and delivery settings, meth-
ods of simplifying prenatal culture procedures, e.g., the devel-
opment of media with a reliable color indicator to signal
presence of GBS, might improve accuracy of prenatal culture
results and facilitate prenatal culture processing at clinical labo-
ratories with limited technical capacity. Media that have been
developed for this purpose, such as Granada (136,137) or GBS
medium (138), should be further evaluated to determine if
sensitivity and specificity are comparable to recommended
methods, which consist of culture in selective broth media
followed by GBS-specific identification.

Although universal prenatal GBS culture-based screening is
likely to result in substantial further declines in the incidence
of early-onset disease, intrapartum chemoprophylaxis is not a
permanent or comprehensive strategy for GBS disease preven-
tion. Because vaccines under development hold promise to
prevent a larger portion of the burden of GBS disease with a
simpler and sustainable intervention, further work on GBS
vaccine development and support of phase 3 clinical trials are
warranted (139).

Until a safe, effective, and economical vaccine achieves
licensure, it will be important to continue to monitor for
potential adverse effects of chemoprophylaxis, with an
emphasis on tracking key sentinel events signaling a need for
revision of the guidelines. Such sentinel events include the
emergence of penicillin resistance among GBS, which to date
has not been detected, and an increase in the incidence of
disease or deaths due to neonatal pathogens other than GBS
that offsets the burden of early-onset disease prevented by
chemoprophylaxis. Monitoring for the latter will require long-
term surveillance of a large population of term and preterm
births (140).

Because GBS carriage is common among delivering women
in the United States, continued surveillance for GBS disease
and evaluation of prevention implementation remains impor-
tant to minimize missed opportunities for prevention. States
are encouraged to monitor incidence of GBS disease, to pro-
mote activities that enhance perinatal GBS disease prevention
and education, and to assess progress toward national
objectives for disease reduction, such as Healthy People 2010,

which sets a target of reducing the incidence of early-onset
GBS disease in all racial and ethnic groups to 0.5 cases per
1,000 live births (141). Practical tools to assist with monitor-
ing for missed opportunities for perinatal GBS prevention
within hospitals have been published (142); additional pre-
vention information and tools for providers, patients and clini-
cal microbiologists are available at http://www.cdc.gov/
groupbstrep, http://www.acog.org, http://sales.acog.com,
http://www.aap.org, and http://www.health.state.mn.us/divs/
dpc/ades/invbact/strepb.htm.

Recommendations
The following updated recommendations for the preven-

tion of GBS disease are based on critical appraisal of multistate
population-based observational data and several studies from
individual institutions that have been completed since publi-
cation of previous CDC (7), ACOG (6), and AAP (8) recom-
mendations. They replace previous recommendations from
CDC. The strength (indicated by a letter) and quality (indi-
cated by a roman numeral) of evidence supporting each rec-
ommendation are shown in parentheses, according to the
evidence-based rating system outlined in Table 1.

Obstetric-care practitioners, in conjunction with support-
ing laboratories and labor and delivery facilities, should adopt
the following strategy for the prevention of perinatal GBS dis-
ease based on prenatal screening for GBS colonization. The
risk-based approach is no longer an acceptable alternative
except for circumstances in which screening results are not
available before delivery (AII).

• All pregnant women should be screened at 35–37 weeks’
gestation for vaginal and rectal GBS colonization
(Figure 2) (AII). At the time of labor or rupture of mem-
branes, intrapartum chemoprophylaxis should be given
to all pregnant women identified as GBS carriers (AII).
Colonization during a previous pregnancy is not an indica-
tion for intrapartum prophylaxis in subsequent deliveries.
Screening to detect GBS colonization in each pregnancy
will determine the need for prophylaxis in that pregnancy.

• Women with GBS isolated from the urine in any concen-
tration (e.g., 103) during their current pregnancy should
receive intrapartum chemoprophylaxis because such
women usually are heavily colonized with GBS and are at
increased risk of delivering an infant with early-onset GBS
disease (BII). Labels on urine specimens from prenatal
patients should clearly state the patient’s pregnancy status
to assist laboratory processing and reporting of results.
Prenatal culture-based screening at 35–37 weeks’ gesta-
tion is not necessary for women with GBS bacteriuria.
Women with symptomatic or asymptomatic GBS urinary

http://www.cdc.gov/groupbstrep
http://www.cdc.gov/groupbstrep
http://www.acog.org
http://sales.acog.com
http://www.aap.org
http://www.health.state.mn.us/divs/dpc/ades/invbact/strepb.htm
http://www.health.state.mn.us/divs/dpc/ades/invbact/strepb.htm
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tract infection detected during pregnancy should be treated
according to current standards of care for urinary tract
infection during pregnancy.

• Women who have previously given birth to an infant with
invasive GBS disease should receive intrapartum chemo-
prophylaxis; prenatal culture-based screening is not
necessary for these women (BII).

• If the result of GBS culture is not known at the onset of
labor, intrapartum chemoprophylaxis should be adminis-
tered to women with any of the following risk factors:
gestation <37 weeks, duration of membrane rupture >18
hours, or a temperature of >100.4º F (>38.0ºC) (AII).
Women with known negative results from vaginal and
rectal GBS screening cultures within 5 weeks of delivery
do not require prophylaxis to prevent GBS disease even if
any of the intrapartum risk factors develop.

• Women with threatened preterm (<37 weeks’ gestation)
delivery should be assessed for need for intrapartum pro-
phylaxis to prevent perinatal GBS disease. An algorithm
for management of women with threatened preterm
delivery is provided (Figure 3). Other management
approaches, developed by individual physicians or insti-
tutions, may be appropriate (CIII).

• Culture techniques that maximize the likelihood of GBS
recovery are required for prenatal screening (Box 1). Col-
lection of specimens for culture may be conducted in the
outpatient clinic setting by either the patient, with
appropriate instruction, or health-care provider (BII). This
involves swabbing the lower vagina and rectum (i.e.,
through the anal sphincter). Because lower vaginal as
opposed to cervical cultures are recommended, cultures
should not be collected by speculum examination. Speci-
mens should be placed in a nonnutritive transport
medium (e.g., Amies or Stuart’s without charcoal). Speci-
men labels should clearly identify that specimens are for
group B streptococcal culture. If susceptibility testing is
ordered for penicillin-allergic women (Box 2), specimen
labels should also identify the patient as penicillin allergic
and should specify that if GBS is isolated, it should be
tested for susceptibility to clindamycin and erythromy-
cin. Specimens should be inoculated into a selective broth
medium (examples of appropriate commercially available
media include Trans-Vag Broth supplemented with 5%
defibrinated sheep blood or LIM broth), incubated over-
night, and subcultured onto solid blood agar medium
(AII). Methods of testing prenatal isolates from penicillin-
allergic women for susceptibility to clindamycin and eryth-
romycin are outlined (Box 1). Laboratories should report
culture results (positive and negative) and susceptibility

testing results to the anticipated site of delivery (when
known) and to the health-care provider who ordered the test.

• Health-care providers should inform women of their GBS
screening test result and the recommended interventions.
In the absence of GBS urinary tract infection, antimicro-
bial agents should not be used before the intrapartum
period to treat GBS colonization. Such treatment is not
effective in eliminating carriage or preventing neonatal
disease and may cause adverse consequences (DI).

• GBS-colonized women who have a planned cesarean
delivery performed before rupture of membranes and
onset of labor are at low risk for having an infant with
early-onset GBS disease. These women should not rou-
tinely receive intrapartum chemoprophylaxis for perina-
tal GBS disease prevention (CII).

• For intrapartum chemoprophylaxis, the following regimen
is recommended for women without penicillin
allergy (Box 2): penicillin G, 5 million units intravenously
initial dose, then 2.5 million units intravenously every
4 hours until delivery (AII). Because of its narrow spec-
trum of activity, penicillin is the preferred agent. An
alternative regimen is ampicillin, 2 g intravenously initial
dose, then 1 g intravenously every 4 hours until delivery (AI).

• Intrapartum chemoprophylaxis for penicillin-allergic
women takes into account increasing resistance to
clindamycin and erythromycin among GBS isolates (Box 2).
During prenatal care, history of penicillin allergy should
be assessed to determine whether a patient is at high risk
for anaphylaxis, i.e., has a history of immediate hyper-
sensitivity reactions to penicillin (e.g., anaphylaxis,
angioedema, or urticaria) or history of asthma or other
conditions that would make anaphylaxis more dangerous
(89). Women who are not at high risk for anaphylaxis
should be given cefazolin, 2 g intravenously initial dose,
then 1 g intravenously every 8 hours until delivery (BIII).
For women at high risk for anaphylaxis, clindamycin and
erythromycin susceptibility testing, if available, should be
performed on isolates obtained during GBS prenatal
carriage screening. Women with clindamycin- and
erythromycin-susceptible isolates should be given either
clindamycin, 900 mg intravenously every 8 hours until
delivery; OR erythromycin, 500 mg intravenously every
6 hours until delivery. If susceptibility testing is not pos-
sible, susceptibility results are not known, or isolates are
resistant to erythromycin or clindamycin, the following
regimen can be used for women with immediate penicillin
hypersensitivity: vancomycin, 1 g intravenously every 12
hours until delivery (CIII).
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• Routine use of antimicrobial prophylaxis for newborns
whose mothers received intrapartum chemoprophylaxis
for GBS infection is not recommended. However, thera-
peutic use of these agents is appropriate for infants with
clinically suspected sepsis. An updated algorithm for man-
agement of infants born to mothers who received intra-
partum chemoprophylaxis for GBS infection is provided
(Figure 4). This revised algorithm is not an exclusive
approach to management; variation that incorporates
individual circumstances or institutional preferences may
be appropriate (CIII).

• Local and state public health agencies, in conjunction with
appropriate groups of hospitals, are encouraged to estab-
lish surveillance for early-onset GBS disease and to take
other steps to promote perinatal GBS disease prevention
and education to reduce the incidence of early-onset GBS
disease in their states. Efforts to monitor the emergence
of perinatal infections caused by other organisms are also
encouraged.

Before full implementation of this strategy can be expected
in all health-care settings, all members of the health-care team
will need to improve protocols for isolation and reporting of
GBS culture results, to improve information management to
ensure communication of screening results, and to educate
medical and nursing staff responsible for prenatal and intra-
partum care. Within institutions, such efforts may take sev-
eral months.

Even with ideal implementation, cases of early-onset GBS
disease will continue to occur. Tools to help promote preven-
tion and educate parents of infants with early-onset GBS
disease are available at http://www.cdc.gov/groupbstrep.
Additional tools available to assist with prevention implementa-
tion are available at http://www.acog.org, http://sales.acog.com,
http://www.aap.org and http://www.health.state.mn.us/divs/
dpc/ades/invbact/strepb.htm Multiple copies of educational
materials published by CDC are available at the Public Health
Foundation, 1220 L St., NW Suite 350, Washington, DC
20005, telephone 877-252-1200, or online at http://
www.phf.org.
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Policy Statement—Alcohol Use by Youth and
Adolescents: A Pediatric Concern

abstract
Alcohol use continues to be a major problem from preadolescence
through young adulthood in the United States. Results of recent neuro-
science research have substantiated the deleterious effects of alcohol on
adolescent brain development and added even more evidence to support
the call to prevent and reduce underaged drinking. Pediatricians should
be knowledgeable about substance abuse to be able to recognize risk
factors for alcohol and other substance abuse among youth, screen for
use, provide appropriate brief interventions, and refer to treatment. The
integration of alcohol use prevention programs in the community and our
educational system from elementary school through college should be
promoted by pediatricians and the health care community. Promotion of
media responsibility to connect alcohol consumption with realistic conse-
quences should be supported by pediatricians. Additional research into
the prevention, screening and identification, brief intervention, and man-
agementand treatmentof alcohol andothersubstanceusebyadolescents
continues to be needed to improve evidence-based practices. Pediatrics
2010;125:1078–1087

INTRODUCTION

Alcohol use and heavy drinking are common during adolescence and
young adulthood, although the minimum legal drinking age across the
United States is 21 years. Some individuals may start hazardous alco-
hol consumption earlier in childhood. The prevalence of problematic
alcohol use continues to escalate into the late adolescent and young-
adult age range of 18 to 20 years. Drinking by college-aged students
remains a major issue. Results of recent research that have demon-
strated that brain development continues well into early adulthood1

and that alcohol consumption can interfere with such development2,3

indicate that alcohol use by youth is an even greater pediatric health
concern.

Use of alcohol at an early age is associated with future alcohol-related
problems.4–6 Data from the National Longitudinal Alcohol Epidemiologic
Study4 substantiated that the prevalence of both lifetime alcohol de-
pendence and alcohol abuse show a striking decrease with increasing
age at onset of use. For those aged 12 years or younger at first use, the
prevalence of lifetime alcohol dependence was 40.6%, whereas those
who initiated at 18 years was 16.6% and at 21 years was 10.6%. Simi-
larly, the prevalence of lifetime alcohol abuse was 8.3% for those who
initiated use at 12 years or younger, 7.8% for those who initiated at 18
years, and 4.8% for those who initiated at 21 years. The contribution of
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age at alcohol use initiation to the odds
of lifetime dependence and abuse var-
ied little across gender and racial sub-
groups in the study. Early alcohol initi-
ation has been associatedwith greater
sexual risk-taking (unprotected sexual
intercourse, multiple partners, being
drunk or high during sexual inter-
course, and pregnancy)7; academic
problems; other substance use; and
delinquent behavior in mid- to later ad-
olescence.8 By young adulthood, early
alcohol use is associated with em-
ployment problems, other substance
abuse, and criminal and violent behav-
ior.8 Independent of genetic risk, expo-
sure to alcohol or other drug use dis-
orders of parents predicts substance
use disorders in children.9

ALCOHOL USE, MISUSE, ABUSE,
AND DEPENDENCE

Adolescent drinking behaviors cover
the alcohol use spectrum, from pri-
mary abstinence to alcohol depen-
dence. The Diagnostic and Statistical
Manual of Mental Disorders, 4th Edi-
tion, Text Revision (DSM-IV-TR)10 de-
fines alcohol abuse as a maladaptive
pattern of use that leads to clinically
significant impairment or distress, as
manifested by 1 or more of the follow-
ing within a 12-month period:

● recurrent alcohol use that results in
a failure to fulfill major role obliga-
tions at work, school, or home;

● recurrent alcohol use in situations
in which it is physically hazardous;

● recurrent alcohol-related legal
problems;

● continued alcohol use despite hav-
ing persistent or recurrent social or
interpersonal problems caused or
exacerbated by the effects of the al-
cohol; and

● the symptoms have never met the
criteria for alcohol dependence.

Alcohol dependence is defined as a
maladaptive pattern of use that leads

to clinically significant impairment or
distress, asmanifested by 3 ormore of
the following within the same 12-
month period:

● tolerance;

● withdrawal;

● alcohol is often taken in larger
amounts or over a longer period
than was intended;

● there is a persistent desire or un-
successful efforts to cut down or
control use;

● a great deal of time is spent in activ-
ities necessary to obtain alcohol, use
alcohol, or recover from its effects;

● important social, occupational, or
recreational activities are given up
or reduced because of use; or

● alcohol use is continued despite
knowledge of having a persistent or
recurrent physical or psychological
problem that is likely to have been
caused or exacerbated by alcohol.

Because these diagnostic criteria
were developed largely from research
and clinical workwith adults, there are
limitations to applying these defini-
tions to classify alcohol use and asso-
ciated risks to adolescents.11–13 As de-
fined by the DSM-IV-TR, alcohol abuse
or dependence may not have had time
to develop in an adolescent, especially
a younger one, and yet the adolescent
may be engaging in very risky behav-
ior. Applicability is also potentially lim-
ited in that several of the criteria, such
as withdrawal, are not typically experi-
enced by adolescents, and other crite-
ria, such as tolerance, have low speci-
ficity for adolescents. Tolerance can be
anticipated as a developmental pro-
cess that will occur over time in most
adolescents who drink.11

Alcohol misuse can be defined as
“alcohol-related disturbances of behav-
ior, disease, or other consequences that
are likely to cause an individual, his/her
family, or society harm now or in the

future.”14 Because the term “alcohol
misuse” encompasses earlier stages of
problematic alcohol use as well as alco-
hol dependence that do not meet diag-
nostic criteria, it may be a more useful
concept clinically in pediatrics andwhen
developing alcohol use primary preven-
tion programs for youth.

In examining the use of drugs by US
youth, the annual Monitoring the Fu-
ture Study (sponsored by the National
Institute on Drug Abuse and imple-
mented by the University of Michi-
gan)15 has consistently reported that
the drug most commonly used by
youth is alcohol, exceeding the use of
tobacco and illicit drugs. The 2009 sur-
vey of more than 46 000 8th-, 10th-, and
12th-grade students in more than 380
schools nationwide revealed that the
prevalence of alcohol use in the previ-
ous 30 days had declined by more than
one-third since most recently peaking
in 1996 but that less of a decline was
found for older students. The preva-
lence of being drunk at least once in
the previous month was 5.4% for 8th-
graders, 15.5% for 10th-graders, and
27.4% for 12th-graders. Prevalence of
use in the previous 30 days of the rela-
tively new flavored alcoholic bever-
ages, also known as “alcopops” or
“malternatives,” decreased somewhat
since initial inclusion in this survey in
2004. Alcopop use in the previous 30
days was reported by 9.5% of 8th-
graders, 19.0% of 10th-graders, and
27.4% of 12th-graders in 2009. Recent
“binge-drinking,” defined as the con-
sumption of 5 or more drinks in a row
on at least 1 occasion in the previous 2
weeks, has continued at a relatively
stable level, with 7.8% of 8th-graders,
17.5% of 10th-graders, and 25.2% of
12th-graders reporting this activity.
Since the start of this century, more
than 90% of 12th-graders have re-
ported that alcohol is “fairly easy” or
“very easy” to get, and more than 60%
of 8th-graders say the same. These
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epidemiologic statistics are corrobo-
rated by data reported from 2 other
large surveys of youth alcohol use in
the United States: the Youth Risk Be-
havior Survey16 of the Centers for Dis-
ease Control and Prevention and the
National Survey on Drug Use & Health
(formerly the National Household
Survey).17

HAZARDS OF USE OF ALCOHOL

When compared with use by adults, al-
cohol use by adolescents is much
more likely to be episodic (binge) and
heavy, which makes alcohol use by
those in this age group particularly
dangerous. Rapid binge-drinking, pos-
sibly related to a bet or dare, puts the
teenager at even higher risk of alcohol
overdose or alcohol poisoning, in
which suppression of the gag reflex
and respiratory drive can be fatal. The
adult definition of binge-drinking (the
consumption of 5 or more drinks in a
row over approximately a 2-hour pe-
riod) is often also used to describe
adolescent or young-adult alcohol use.
Recent literature, however, suggests
that for 9- to 13-year-old children and
girls aged 14 to 17 years, binge-drinking
should be defined as 3 or more drinks.
For boys, binge-drinking should be de-
fined as 4 drinks ormore for those aged
14 or 15 years and 5 or more drinks for
those aged 16 or 17 years.18

Alcohol use is the primary contributor
to the leading causes of adolescent
death (ie, motor-vehicle crashes, ho-
micide, and suicide) in the United
States.19 Motor-vehicle crashes rank
as the top cause of death for US teen-
agers and young adults. The Youth Risk
Behavior Survey in 2007 revealed that
during the 30 days preceding the sur-
vey, 29.1% of students nationwide had
ridden 1 or more times in a car or
other vehicle driven by someone who
had been drinking alcohol, and 10.5%
of students had driven a car or other
vehicle at least once when they had

been drinking alcohol.16 The impres-
sive relationship of alcohol use and
motor-vehicle crashes involving youth
is also highlighted by the fact that after
the legal drinking age was changed
uniformly to 21 years across the
United States, the number of motor-
vehicle fatalities in individuals younger
than 21 years significantly decreased.20

Teenagers drink and drive less fre-
quently than do adults, but their
motor-vehicle crash risks are higher
than those of adults when they do
drink, especially at low and moderate
blood alcohol concentrations.21

Lower minimum legal drinking ages in
the United States have also been asso-
ciated with higher youth suicide
rates.22 The research literature consis-
tently reports the association of alco-
hol use or abuse with other risk-taking
behaviors, including assault, sexual
risk-taking, and other drug use.12,13,23,24

Thus, alcohol use by adolescents is not
safe, even when they are not driving.

Alcohol misuse and alcohol use disor-
ders in adolescents are associated
with many other mental and physical
disorders. Alcohol use disorders are a
risk factor for suicide attempts.25

Psychiatric conditions most likely to
co-occur with alcohol use disorders in-
clude mood disorders, particularly de-
pression; anxiety disorders; attention-
deficit/hyperactivity disorder (ADHD);
conduct disorders; bulimia; and
schizophrenia.23 Associated physical
health problems include trauma se-
quelae,26 sleep disturbance, modestly
elevated serum liver enzyme concen-
trations, and dental and other oral ab-
normalities,27 despite relatively few ab-
normalities being evident on physical
examination.27,28

FACTORS THAT CONTRIBUTE TO
HAZARDOUS USE

Genetic and Familial Factors

Twin studies in adult populations have
consistently demonstrated genetic influ-

ences on use and abuse of alcohol,29–31

but less research has examined genetic
influences on the adolescent age
range.32–34 Through a sibling/twin/
adoption study of adolescents, Rhee et
al35 examined the relative contribu-
tion of genetics and environment on
initiation, use, and problem use of
substances. The results of this study
demonstrated that for adolescents,
compared with adult-twin study find-
ings, the magnitude of genetic influ-
ences was higher and that of shared
environmental influences was lower
for problem alcohol or drug use than
for initiation of use.

Families play an important role in the
development of alcohol and other drug
problems in youth. Drug use by par-
ents or older siblings and permissive
parental attitudes toward drug use by
young people predict greater risk of
youth drug and alcohol use.36,37 Both
parental monitoring of children’s use
and the convincing conveyance of
household rules governing use aid in
deterring alcohol use among youth.38,39

In the United States, 7 million children
younger than 18 years are children of
alcoholic parents. Children of alcohol
abusers are at increased risk of many
behavioral and medical problems, in-
cluding delinquent behavior, learning
disorders, ADHD, psychosomatic com-
plaints, and problem drinking or alco-
holism as adults.40

Other Factors

Having friends who use alcohol, to-
bacco, or other substances is one of
the strongest predictors of substance
use by youth. Patterns of use in the
community also predict individual sub-
stance use behaviors. Rates of use are
higher in communities in which alco-
hol and other drugs are less expensive
and easily obtainable. Other risk fac-
tors for substance abuse include poor
school performance, untreated ADHD,
and conduct disorder.36
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Media influences on the use of alcohol
by young people are substantial. Jerni-
gan et al41 examined boys’ and girls’
exposure to magazine advertising for
alcohol compared with that of legal-
aged adults and found that underaged
youth saw 45% more beer and ale ads,
12% more distilled-spirit ads, and 65%
more low-alcohol refresher beverage
ads (for alcopops or lemonades, iced
teas, or fruity beverages containing al-
cohol) as well as 69% less wine adver-
tising than did people aged 21 years or
older. Exposure to alcohol advertising
was greater for girls than for boys.
Other media, such as television, mov-
ies, billboards, and the Internet, are
known to be very influential in promot-
ing alcohol use through attractive
portrayals of use without associated
negative consequences. Considerable
research has shown that media expo-
sure can make children and adoles-
cents more likely to experiment with
alcohol.42,43

ADOLESCENT DEVELOPMENTAL AND
NEUROBIOLOGICAL FACTORS

Over the past decade, great strides
have been made in understanding the
neurobiological basis of addiction.
Studies investigating normal brain de-
velopment have yielded information
that elucidate the effects of alcohol
and other drugs on the adolescent
brain. As summarized by Sowell et al,44

results of postmortem studies have
shown thatmyelination, a cellularmat-
urational process of the lipid/protein
sheath of nerve fibers, begins near the
end of the second trimester of fetal de-
velopment and extends well into the
third decade of life and beyond. Au-
topsy results have shown both a tem-
poral and spatial systematic sequence
of myelination, which progresses from
inferior to superior and posterior to
anterior regions of the brain. This se-
quencing results in initial brain myeli-
nation occurring in the brainstem and
cerebellar regions and myelination of

the cerebral hemispheres and frontal
lobes occurring last. Converging evi-
dence from electrophysiological and
cerebral glucose-metabolism studies
has revealed relatively late frontal lobe
maturation, and results of neuropsy-
chological studies have shown that
performance on tasks that involve the
frontal lobes continues to improve into
adolescence.

Sowell et al44 documented reduction in
gray matter in the regions of the fron-
tal cortex between adolescence and
adulthood, which probably reflects in-
creased myelination in the peripheral
regions of the cortex. Gray-matter loss,
with pruning and elimination of neural
connections during normative adoles-
cent development, seems to reflect a
sculpting process that turns the imma-
ture brain into a mature one.45 These
changes are thought to improve cogni-
tive processing in adulthood. Results
of neuropsychological studies have
shown that the frontal lobes are essen-
tial for functions such as response in-
hibition, emotional regulation, plan-
ning, and organization, all of which
may continue to develop between ado-
lescence and young adulthood. Con-
versely, parietal, temporal, and oc-
cipital lobes show little change in
maturation between adolescence and
adulthood. Parietal association corti-
ces are involved in spatial relation-
ships and sensory functions, and the
lateral temporal lobes are associated
with auditory and language process-
ing, and these functions are largely
mature by adolescence. Hence, the ob-
served patterns of brain maturational
changes are consistent with cognitive
development.44 Connections are being
fine-tuned in adolescence with the
pruning of overabundant synapses
and the strengthening of relevant con-
nections with development and experi-
ence. It is likely that the further devel-
opment of the prefrontal cortex aids in

the filtering of information and sup-
pression of inappropriate actions.45

The effects of alcohol and other drugs
on the adolescent brain are probably
multiple, because the immaturity or
plasticity of the brain developmental
processes likely confers greater vul-
nerability to both the toxic and the ad-
dictive actions of drugs, and drug use
itself may directly affect brain develop-
ment. The use of alcohol and drugs
during early adolescence, coupled
with genetic predisposition to sub-
stance abuse and addiction, may in-
crease the magnitude of risk-taking
during adolescence. All substances of
abuse that lead to dependence share 2
common effects during withdrawal: a
decrease in dopamine 2 (D2) receptors
(which can lead to tolerance) and hy-
pofunctioning of the prefrontal cortex.
The effects of drugs and alcohol on
an immature prefrontal cortex may
increase the incentive to seek sub-
stances of abuse, especially to de-
crease the effects that are felt dur-
ing withdrawal.46,47 Continued use
may impair an already immature
prefrontal cortex and further affect
decision-making once substance use
begins.

Results of developmentally focused re-
search on how alcohol affects the ado-
lescent brain have started to demon-
strate that adolescents with an alcohol
use disorder use fewer strategies to
learn new information and demon-
strate significantly reduced memory
skills that continue to deteriorate
with continued alcohol use. In neuro-
imaging studies of patients with
adolescent-onset alcohol use disor-
ders, reduced hippocampal volumes
and subtle white-matter abnormalities
have been documented.3 Research
continues to explore these brain devel-
opmental processes that may confer
greater vulnerability to the addictive
actions of drugs, including alcohol.2
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NATIONAL CALL TO PREVENT AND
REDUCE UNDERAGED DRINKING

In 2007, The Surgeon General’s Call to
Action to Prevent and Reduce Under-
age Drinking48 was issued after being
developed in collaboration with the Na-
tional Institute on Alcohol Abuse and
Alcoholism (NIAAA) and the Substance
Abuse and Mental Health Services Ad-
ministration (SAMHSA). This call to ac-
tion identified 6 goals:

● Foster changes in American society
that facilitate healthy adolescent
development and that help prevent
and reduce underaged drinking.

● Engage parents and other caregivers,
schools, communities, all levels of
government, all social systems that
interface with youth, and youth them-
selves in a coordinated national effort
to prevent and reduce underaged
drinking and its consequences.

● Promote an understanding of under-
aged alcohol consumption in the con-
text of human development and mat-
uration that takes into account
individual adolescent characteristics
as well as environmental, ethnic, cul-
tural, and gender differences.

● Conduct additional research on ad-
olescent alcohol use and its rela-
tionship to development.

● Work to improve public health sur-
veillance on underaged drinking
and on population-based risk fac-
tors for this behavior.

● Work to ensure that policies at all lev-
els are consistent with the national
goal of preventing and reducing un-
deraged alcohol consumption.

The Surgeon General’s report outlined
specific strategies for implementing
these goals, including recommenda-
tions for parents and other caregivers;
schools, colleges, and universities;
communities; the criminal and juvenile
justice systems and law enforcement;
entertainment and media industries;
the health care system; professional

health care associations; and govern-
ments and policy makers.

ROLE OF THE PEDIATRICIAN

Pediatricians and other health care
providers who care for children and
adolescents should help prevent, iden-
tify, and treat alcohol and other sub-
stance use by youth. The American
Academy of Pediatrics guidelines for
the health care of children and adoles-
cents recommend that pediatricians
discuss substance use as part of an-
ticipatory guidance and preventive
care.49 Because of their understanding
of family dynamics and long-standing
relationships with families, pediatri-
cians can identify substance-abusing
families and facilitate their care.50 Pe-
diatricians can be involved in the pri-
mary prevention of alcohol misuse
through educational and psychologi-
cal interventions with youth. Although
evaluation of such programs has
revealed many methodologic weak-
nesses, there is some evidence to sup-
port the effectiveness of family-
focused prevention programs and
culturally focused skills training in the
long-term prevention of alcohol mis-
use.14 Pediatricians should support
parenting programs that have been
shown to reduce or prevent substance
use by youth. The most effective pro-
grams emphasize active parental in-
volvement and have components that
emphasize development of social skills
and promote a sense of personal re-
sponsibility among young people, as
well as address issues related to sub-
stance abuse.51 Pediatricians also
have an important advocacy role in
health systems’ changes aswell as leg-
islative efforts, such as increasing
alcohol taxes,52 resisting efforts to
weaken minimum-drinking-age laws,
and implementing graduated-driver li-
censing.21 A recent Cochrane review
showed implementation of graduated-
driver licensing to be effective in re-
ducing the crash rates of young driv-

ers and, specifically, alcohol-related
crashes in most studies in the United
States and internationally.53

The American Academy of Pediatrics
recommends that pediatricians rou-
tinely screen and evaluate youth for
substance use and provide office inter-
ventions and referrals for patients
who are using alcohol or other sub-
stances.49 The American Medical Asso-
ciation Guidelines for Adolescent Pre-
ventive Services (GAPS)54 and the
American Academy of Pediatrics Bright
Futures guidelines55 recommend that
pediatricians and other health care
providers who work with children and
adolescents conduct routine annual
substance use screening of all adoles-
cents and use brief intervention tech-
niques as indicated. In addition, it is
recommended that pediatricians be
familiar with community resources
and refer patients with problematic
use or a substance use disorder for
treatment.56 Despite these recommen-
dations, primary care providers have
reported many barriers to implement-
ing alcohol and other drug use screen-
ing as a routine. Barriers to such
screening have been identified to in-
clude insufficient time, lack of training
to manage a positive screening, the
need to triage competing medical
problems, lack of treatment re-
sources, tenacious parents who will
not leave the examination room, and
unfamiliarity with screening tools.57

Brief screening surveys for adolescent
substance use are available and in-
clude the Alcohol Use Disorders Identi-
fication Test (AUDIT) developed by the
World Health Organization,58 the Prob-
lem Oriented Screening Instrument
for Teenagers (POSIT) substance use/
abuse scale developed by the National
Institute on Drug Abuse,59 and the
CRAFFT instrument, a 6-question, de-
velopmentally appropriate screening
tool developed by Knight et al (see Ta-
ble 1).60 Although all 3 of these tools
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have acceptable sensitivity for identify-
ing alcohol problems or disorders in
14- to 18-year-old adolescents,61 the
CRAFFT instrument has emerged as a
quick, validated, reliable, and easy-to-
use screening tool that can be admin-
istered in the primary care setting in
verbal or written format and has good
discriminative properties for deter-
mining substance use disorders in ad-
olescents.62 Test-retest reliability of
the CRAFFT has been shown to be high,
especially when the questions are
prefaced with the phrase “in the past
year” when office-based screening is
performed.63 Recently, the CRAFFT tool
use was integrated into an adolescent
substance use screening, brief inter-
vention, and referral-to-treatment al-
gorithm and tool kit to augment pedia-
tricians’ confidence and ability in
responding effectively to screening
results.64

More research is still needed to aid in
developing brief intervention strate-
gies (ie, short, efficient, office-based
techniques) that health care providers
who work with adolescents can use to
detect and intervene with alcohol mis-
use. Motivational interviewing is one of
the most promising brief intervention
strategies that can be used in an
office-based setting.65 Motivational in-
terviewing is a patient-centered, direc-
tive counseling style that builds on the
intrinsic motivation of an individual.
When conducting a motivational inter-
view, the pediatrician or counselor
creates a partnership with the adoles-
cent patient to explore and resolve his

or her ambivalence about behavioral
change. Motivational interviewing is
often associated with the transtheo-
retical model described by Prochaska
and DiClemente,66 who identified what
they called “stages of change,” a con-
tinuum of readiness to change behav-
ior. In this model, change is facilitated
bymatching the counseling strategy to
the stage of patient readiness to
change behavior. The essential spirit
of motivational interviewing com-
prises 3 elements: collaboration, or
forming a partnershipwith the patient;
evocation, or using open-ended ques-
tions and reflections to help the pa-
tient determine his or her own motiva-
tion to change; and autonomy, or
accepting that it is the adolescent’s re-
sponsibility to change his or her be-
havior and decide how the change will
occur and that direct persuasion by a
pediatrician or counselor is unlikely to
be effective. Expressing empathy, de-
veloping discrepancy between goals
and current behavior, “rolling” with
the resistance a patient may have (ie,
avoiding arguing for change), and sup-
porting patient self-efficacy are the 4
principles ofmotivational interviewing.67

Results of research have shown that
motivational interviewing as a coun-
seling style has been effective in de-
creasing alcohol use in both younger
and older adolescents.68–71 The authors
of a recent Cochrane review of primary
prevention for alcohol misuse by
young people noted that, although
much research investigating the effec-
tiveness of alcohol interventions was

of poor quality, there was “strong de-
sign and consistent pattern of results
indicating potential value of motiva-
tional interviewing.”14 Further re-
search is indicated to improve all as-
pects of adolescent substance abuse
intervention and treatment.72

Specific recommendations regarding
the best management tools and tech-
niques for treatment will be available
in a forthcoming statement from the
American Academy of Pediatrics on
substance use screening, brief inter-
vention, and referral to treatment for
pediatricians. For more information,
please see the resources listed at the
end of this statement.

RECOMMENDATIONS

Pediatricians and other health care
providers who work with children and
adolescents are recommended to:

1. Become knowledgeable about all
aspects of adolescent alcohol, to-
bacco, and other substance use
through participation in training-
program curricula and/or con-
tinuing medical education that
provide current best-practices
training, including media-literacy
training.

2. Obtain a complete family medical
and social history at prenatal and
health supervision visits to ex-
plore potential genetic and family
influences regarding alcohol and
other substance use.

3. Recognize risk factors for alcohol
(as well as other drug) use among
youth and be aware of coexisting
mental health problems, such as
depression, that may occur in this
age group.

4. Regularly screen for current alco-
hol (as well as other drug) use by
adolescents and young adults by
using nonjudgmental, validated
screening methods and appropri-
ate confidentiality assurances.

TABLE 1 CRAFFT Questions: A Brief Screening Test of Adolescent Substance Abuse

C Have you ever ridden in a car driven by someone (including yourself) who was “high” or had
been using alcohol or drugs?

R Do you ever use alcohol or drugs to relax, feel better about yourself, or fit in?
A Do you ever use alcohol or drugs while you are by yourself, alone?
F Do you ever forget things you did while using alcohol or drugs?
F Do your family or friends ever tell you that you should cut down on your drinking or drug use?
T Have you ever gotten into trouble while you were using alcohol or drugs?

Two or more yes answers suggest a significant problem, abuse, or dependence. The CRAFFT questions were developed with
grant support from the Robert Wood Johnson Foundation, the National Institute on Alcohol Abuse and Alcoholism, and the
Substance Abuse and Mental Health Services Administration.
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5. Assess patients whose screening
results are positive for alcohol
use to determine the appropriate
level of intervention.

6. Use brief intervention techniques
in the clinical setting and be famil-
iar with motivational interviewing
techniques to work with patients
who use alcohol but do not meet
criteria for immediate referral.
Offer referral to treatment when
indicated.

7. Discuss the hazards of alcohol and
other substance use with patients
aspart of anticipatory guidanceand
patient/parent education at health
supervision visits as well as when
relevant at acute-problem visits. An-
ticipatory guidance alignedwith key
school calendar events, such as
proms and graduation, may be es-
pecially meaningful.

8. Strongly advise against the use of
alcohol, tobacco, and other illicit
drugs by youth.

9. Encourage parents to be good role
models for healthy life choices
and never allow underaged drink-
ing at their home or other prop-
erty. Empower parents with the
realization that their involvement
with their adolescents is a power-
ful deterrent of substance abuse.

10. Be familiar with local resources to
which various pediatric-aged pa-
tients with alcohol use disorders,
their parents, and other family
members can be referred for devel-
opmentally appropriate treatment.

11. Support adolescents with sub-
stance use disorders throughout
and after their treatment.

12. Serve as a resource and support for
school and other community-based
alcohol use prevention programs.

13. Support advocacy efforts to pro-
mote appropriate media modeling
of alcohol consumption and conse-

quences, including print media,
television, film, and the Internet.

14. Support advocacy efforts to pro-
mote legislation that reduces
alcohol-related morbidity and
mortality, such as graduated-
driver licensing; treatment parity
from third-party payers; legal
ramifications for parent sponsor-
ship of adolescent drinking; in-
creased alcohol excise taxes; and
other prevention and treatment
policies recommended in the Sur-
geon General’s call to action.48

15. Support continuation of the age of
21 as the minimum legal drinking
age, and support enforcement
that decreases access to alcohol
for minors.

16. Support further research into pre-
vention, evidence-based screening
and identification, brief interven-
tion, and management and treat-
ment of alcohol and other sub-
stance use by adolescents.

RESOURCES

AAP Resources

Alcohol: Your Child and Drugs (patient
education brochure)

Join Together (www.jointogether.org)

Parent-Teen Driving Agreement and a
Message to Parents of Teen Drivers
(patient education brochure)

Substance Abuse Prevention (patient
education brochure)

Tobacco, Alcohol, and Other Drugs: The
Role of the Pediatrician in Prevention,
Identification, and Management of
Substance Abuse49 (policy statement)

Tobacco as a Substance of Abuse
(technical report from Sims TH and
Committee on Substance Abuse). Pedi-
atrics. 2009;124(5):e1045–e1053

Suggested Internet Resources

AAP District II, New York Chapter 2,
Committee on Youth and Adolescence.

Teen Parties in Your Home: A Guide for
Parents

www.ny2aap.org/teenparties.pdf

Al-Anon/Alateen

www.al-anon.alateen.org

American Council for Drug Education

www.acde.org

American Medical Association

Office of Alcohol and Other Drug Abuse

National Office of the Robert Wood
Johnson Foundation

Helping Patients Who Drink Too Much:
A Clinician’s Guide

http://pubs.niaaa.nih.gov/publications/
Practitioner/CliniciansGuide2005/guide.
pdf

College Drinking—Changing the Culture

www.collegedrinkingprevention.gov

Monitoring the Future Study

www.monitoringthefuture.org

National Institute on Alcohol Abuse and
Alcoholism

www.niaaa.nih.gov

National Survey on Drug Use & Health
(formerly the National Household Sur-
vey on Drug Abuse)

www.oas.samhsa.gov/nhsda.htm

Partnership for a Drug-Free America

www.drugfree.org

US Department of Health and Human
Services and the Substance Abuse and
Mental Health Services Administra-
tion’s National Clearinghouse for Alco-
hol and Drug Information

http://ncadi.samhsa.gov

Self-help and Advocacy Group
Resources

Alcoholics Anonymous–Alcoholics Anon-
ymous World Services, Inc

PO Box 459

New York, NY 10163

Telephone: 212-870-3400

www.alcoholics-anonymous.org
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Mothers Against Drunk Driving (MADD)

National Headquarters

Victim Assistance and Book Orders

511 E John Carpenter Freeway, Suite
700

Irving, TX 75062

Telephone: 214-744-6233

www.madd.org

Narcotics Anonymous World Services,
Inc.

Main Office

PO Box 9999

Van Nuys, CA 91409

Telephone: 818-773-9999

Fax: 818-700-0700

www.na.org

WSO-Europe

48 Rue de l’Été/Zomerstraat

B-1050 Brussels, Belgium

Telephone: 32-2-646-6012

Fax: 32-2-649-9239

www.na.org

National Clearinghouse for Alcohol and
Drug Information

PO Box 2345

Rockville, MD 20847-2345

Telephone: 800-729-6686 (toll-free),
301-468-2600 (local), 811-767-8432 (in
Spanish), or 800-487-4889 (TDD)

Fax: 301-468-6433

http://ncadi.samhsa.gov

Students Against Destructive Deci-
sions (formerly Students Against
Drunk Driving) (SADD)

SADD National

255 Main St

Marlborough, MA 01752

Telephone: 877-SADD-INC (877-723-
3462)

Fax: 508-481-575

www.sadd.org
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CLINICAL REPORT

Allergy Testing in Childhood: Using Allergen-Specific
IgE Tests

abstract
A variety of triggers can induce common pediatric allergic diseases
which include asthma, allergic rhinitis, atopic dermatitis, food allergy,
and anaphylaxis. Allergy testing serves to confirm an allergic trigger
suspected on the basis of history. Tests for allergen-specific immuno-
globulin E (IgE) are performed by in vitro assays or skin tests. The tests
are excellent for identifying a sensitized state in which allergen-specific
IgE is present, and may identify triggers to be eliminated and help
guide immunotherapy treatment. However, a positive test result does
not always equate with clinical allergy. Newer enzymatic assays based
on anti-IgE antibodies have supplanted the radioallergosorbent test
(RAST). This clinical report focuses on allergen-specific IgE testing, em-
phasizing that the medical history and knowledge of disease character-
istics are crucial for rational test selection and interpretation. Pediatrics
2012;129:193–197

INTRODUCTION

Allergic diseases (allergic rhinitis [hay fever], asthma, atopic der-
matitis, and allergic or anaphylactic reactions to foods, drugs, insect
venom, or other allergens) often warrant identification of specific
allergic triggers for treatment. Most allergic responses are mediated
by immunoglobulin E (IgE) antibodies specific for the trigger allergen,
which can be detected with in vitro tests or skin testing. This clinical
report focuses on using in vitro allergen-specific IgE (sIgE) testing,
which is widely available to pediatricians. A full description of the use
of tests for diagnosis and management of allergic disease is beyond
the scope of this report, but is described in recent guidelines and
practice parameters.1–9

TESTS AVAILABLE FOR DETECTING sIgE

A number of enzymatic assays that are based on anti-IgE antibodies
have supplanted the radioallergosorbent test.10 Commercial labora-
tories that are federally licensed under the Clinical Laboratory Im-
provement Act of 1988 often use automated systems capable of
detecting and quantifying sIgE. Laboratory reports may indicate
a number of readouts (eg, classes, counts, or units), but quantifica-
tion of results in units reflecting concentrations of sIgE is becoming
more common (eg, kUA/L). Although the 3 commercial detection sys-
tems approved by the Food and Drug Administration have excellent
performance characteristics (analytical sensitivity, 0.1 kUA/L), the
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individual systems appear to detect
different populations of IgE antibody
or do not measure IgE antibodies with
comparable efficiencies. Thus, a result
for an allergen in 1 of the 3 test systems
may not be equivalent to the same al-
lergen tested in a different system.

The skin prick test (SPT), typically used
by allergy specialists, is another
means of detecting sIgE antibodies.11 A
number of devices are available for
introducing allergen into the surface
of the skin with minimal discomfort;
a resulting wheal-and-flare response
can be measured in 10 to 20 minutes.
Saline and histamine controls are
placed for comparison. Intradermal
skin testing is performed in special
circumstances when increased sensi-
tivity is required (eg, after negative
SPT for vaccines, venom, penicillin,
and some inhalant allergens, such as
Alternaria organisms and perhaps
other outdoor molds).

Both serum sIgE tests and SPT are
sensitive and have similar diagnostic
properties.11,12 Advantages of the SPT
include immediate results visible to the
patient/family and low cost compared
with serum sIgE tests. Disadvantages
include the need to withhold medi-
cations with antihistamine properties
and having rash-free skin available for
testing. Advantages of the serologic
tests include availability and lack of
interference from antihistamines or
extensive dermatitis. Disadvantages
include the need to obtain blood sam-
ples, delayed results, and cost. Some
discrepancies exist, however; one test
or the other may be more sensitive to
detect specific allergens, probably be-
cause different proteins or IgE binding
sites are represented.2,3,7,9,11,13

TEST SELECTION AND
INTERPRETATION

Tests might be selected to identify
triggers from a number of potential
common allergens, for confirming a

specific trigger when there is suspicion
of one, or in less common circum-
stances, screening for atopy. A positive
serum sIgE or skin test denotes a sen-
sitized state. However, detection of sen-
sitization to an allergen is not equivalent
to a clinical diagnosis. In fact, many
children with positive tests have no
clinical illness when exposed to the
allergen.2,3,7,9,11,13 This limitation high-
lights the need for the clinician to
use a detailed medical history and
have knowledge of the features of the
specific illness when selecting and in-
terpreting tests. For example, there is
no need to test for an allergen that is
clearly tolerated (eg, egg in a child
who eats egg without symptoms) or
when exposure is not relevant (eg,
testing a pollen to which the child is
not geographically exposed). Knowl-
edge of local aerobiology is, therefore,
essential. Testing large panels of aller-
gens without consideration of the his-
tory, geographic relevance, and disease
characteristics may result in many
clinically irrelevant positive results,
which, if overinterpreted, may lead to
costly and socially, emotionally, and/or
nutritionally detrimental actions of un-
necessary allergen avoidance. Similarly,
caution is advised when testing is neg-
ative despite a convincing history. Test-
ing for sIgE would also generally not be
useful when the disorder has no path-
ophysiological basis for a relationship
to sIgE (eg, behavioral disorders; aller-
gic disorders not related to sIgE, such
as allergic contact dermatitis).

Few studies have correlated clinical
outcomes to test results.2,3,4,11 Studies
have generally supported the notion
that increasingly strong tests correlate
with increasing likelihood of clinical re-
activity.2,3,11 Patients should not be told
they are allergic based solely on either
a skin test or the identification of sIgE.
The test characteristics underscore the
need to select and interpret tests with
consideration of the medical history,

which increases diagnostic value by
applying previous probability.4

A physician interested in screening for
atopy (eg, distinguishing recurrent viral
infections from allergic rhinitis) might
select a small panel of common trig-
gers. Another means to screen for at-
opy is to use a multiallergen test that
contains several common allergens in
one test (eg, one test that includes
several perennial allergens, such as
dust mite, dog dander, and mold).
Availability and composition of these
tests varies by manufacturer. A posi-
tive result will not identify IgE to a
specific antigen but can, at less cost
than performing many individual tests,
identify a child whose symptoms may
relate to exposure to a specific allergen
and warrant further specific testing or
referral. The multiallergen test had
excellent predictive value for identifying
atopic children compared with SPTs
and an allergist’s diagnosis.14,15

ISSUES SPECIFIC TO RESPIRATORY
ALLERGY1,6,11

The disorders that respiratory allergy
comprises are allergic asthma and
seasonal or perennial allergic rhinitis.
National asthma guidelines1 suggest
that patients with persistent asthma
be evaluated for the role of allergens
as contributing factors, with an em-
phasis on testing for perennial indoor
allergens (eg, dust mite, animal dan-
der, cockroach, mold) that might other-
wise not be identified as contributing
to disease and also suggest testing
seasonal or perennial allergens for
selected patients with any level of
asthma severity as a basis for edu-
cation about the role of allergens for
avoidance and for immunotherapy.

The clinician may be interested in
identifying specific indoor (eg, dust
mite, animal dander, molds, mice, and
cockroach) or outdoor (eg, pollens,
molds) triggers. Rational selection
and interpretation of specific tests
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requires consideration of the envi-
ronmental exposures (housing, pets,
and geographic floristic patterns),
medical history (nature of symptoms,
timing in relation to exposures), and
disease characteristics (eg, pollen al-
lergy is uncommon in infancy; patients
are unlikely to have acute symptoms
from dust mite exposure; food aller-
gens do not typically cause chronic
respiratory disease). Provocation tests
can confirm environmental allergy but
are not often undertaken for clinical
purposes.

ISSUES SPECIFIC TO FOOD
ALLERGY2,3,4,11

Food allergy may be suspected when
specific symptoms (eg, urticaria,
angioedema, cough, wheeze, vomit,
and anaphylaxis) occur minutes to
hours after the ingestion of a food, and
in children diagnosed with certain
disorders, such as moderate to severe
atopic dermatitis, eosinophilic esoph-
agitis, and other allergic gastrointes-
tinal tract disorders. Testing for sIgE
to foods might be considered to id-
entify or confirm triggers, to assist in
diagnosis of chronic disorders, or to
monitor for allergy resolution. How-
ever, they are not considered diag-
nostic in and of themselves. SPT and
serum sIgE provide similar sensitivity
and specificity.12 It is common to have
positive test results for tolerated
foods; therefore, indiscriminate test-
ing (ie, panels that include foods that
are already tolerated) is not advised.
Additional means to assist in diagnosis
include the medical history and results
of medically supervised oral food chal-
lenges. Elimination diets, if initiated,
should not be maintained in the ab-
sence of a convincing previous history
of a reaction or a medically supervised
oral food challenge. A comprehensive
description of the diagnostic and man-
agement process is reviewed in recent
guidelines.2–4 Key observations include:

� Screening panels of food allergens
without previous consideration of
the history is not recommended, be-
cause sensitization without clinical
allergy is common. For example,∼8%
have positive test results for peanut,
but ∼1% are clinically allergic.16

� A negative SPT or serum sIgE test
result does not entirely exclude a
diagnosis of a food allergy. One test
may be positive when the other
is negative. SPT using fresh food
extracts may increase sensitivity, es-
pecially for fruits. Caution is needed
when tests are negative when a spe-
cific food allergy history is convinc-
ing; a medically supervised oral food
challenge may be needed.

� Cross-reactivity among proteins
may result in a much higher degree
of positive sIgE test results among
related foods than clinical reactions
(eg, >50% of patients with peanut
allergy test positive to other le-
gumes, but <5% have clinical symp-
toms of allergy from ingestion of
legumes). Cross-reactivity among
homologous proteins of aeroaller-
gens and food allergens may result
in positive tests to foods, often
without clinical allergy (eg, birch
pollen with hazelnut, peanut, soy;
grass pollen with wheat, peanut;
dust mite with shrimp).

� Strong positive test results cor-
relate with increasing probability
of clinical allergy, and particularly
high values may indicate a high
degree (>95%) of likely allergy;
however, there are few studies cor-
relating outcomes to test results,
and results vary by age, disease,
and other factors.

� sIgE serum concentration or SPT
wheal size do not accurately pre-
dict the severity of allergic reac-
tions, but do reflect the likelihood
of an allergic reaction of variable
intensity.

� Testing for total IgE does not iden-
tify specific allergies. Atopic individ-
uals often have elevated total IgE,
but there is no current evidence
to support the interpretation of sIgE
in relation to total IgE.

� Tests measuring immunoglobulin G
(IgG) antibodies for diagnosis are
not recommended.

� Intradermal tests are not recom-
mended, because they are too sen-
sitive and carry risk of a severe
allergic reaction.

� Food protein-induced enterocolitis
and proctocolitis (eg, cell-mediated
food allergic disorders) are not as-
sociated with positive IgE tests.

ISSUES SPECIFIC TO OTHER
ALLERGIES (DRUG ALLERGY,
INSECT VENOM, VACCINES,
LATEX)7-9

The general caveats regarding sensi-
tization and clinical allergy described
previously also apply to allergy tests
for substances that may cause acute
allergic reactions or anaphylaxis, such
as medications, insect venom, vac-
cines, and latex. The medical history is
essential in decision making regarding
testing and interpretation, including
understanding whether the symptoms
are likely to be IgE mediated.

Tests for drug allergy (eg, acute allergic
reactions) are generally not standard-
ized, and the sensitivity of serum tests
appears poor.8 IgE tests are not rele-
vant for many drug reactions (mac-
ulopapular rashes, Stevens-Johnson
syndrome). SPT and intradermal tests
for penicillin allergy using recently
available reagents have potential utility
for IgE-mediated allergies.8

Allergy testing for venom allergy should
be considered when symptoms of
anaphylaxis occur after a sting. When
anaphylactic allergy to venom is con-
firmed by skin testing, immunotherapy
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is indicated and highly effective.7,9,11

Isolated, localized swelling at a sting
site does not identify a risk of ana-
phylaxis, and testing is not warranted.
Generalized urticaria without other
symptoms of anaphylaxis in children 16
years and younger usually does not
warrant testing, because more severe
reactions appear to be unlikely; how-
ever, systemic anaphylaxis in any age
group and generalized urticaria in
adolescents older than 16 years war-
rant testing. SPT and intradermal test-
ing are considered the standard means
of diagnosis, although serum IgE tests
for venom or venom components may
be performed when skin tests are
negative and the history is suggestive.

SPT and intradermal tests can be
performed for vaccines suspected
of triggering allergic reactions, al-
though care is needed to choose the
proper dilution to prevent irritant
reactions.7,17,18 Skin tests are not
available for latex; serum tests are
available, but the diagnostic utility is
not well characterized.7,11

TESTS UNDER DEVELOPMENT AND
UNPROVEN TESTS

Tests are under development that de-
tect IgE binding to specific proteins in
foods (component-resolved diagnosis),
with a potential to more accurately
identify people likely to react or with
more severe allergies; however, further
validation of these tests is needed.2,3,11

Additional tests requiring more vali-
dation include basophil activation and
atopy patch tests with foods.2,3,11 These
tests are currently primarily research
tools, although specific uses have been
identified.8,11

A number of tests have no evidence to
support their use and are not recom-
mended, including: lymphocyte stimu-
lation, facial thermography, gastric
juice analysis, hair analysis, applied
kinesiology, provocation-neutralization,
allergen-specific IgG/IgG4, cytotoxic as-
say, electrodermal test (VEGA), and me-
diator release assay.2,3,11

SUMMARY

1. Treatment decisions for infants and
children with allergy should be
made on the basis of history and,
when appropriate, identified through
directed serum sIgE or SPT testing.
Newer in vitro sIgE tests have sup-
planted radioallergosorbent tests.

2. Allergy tests for sIgE must be se-
lected and interpreted in the con-
text of a clinical presentation; test
relevance may vary according to
the patient’s age, allergen expo-
sure, and performance character-
istics of the test.

3. Positive sIgE test results indicate
sensitization, but are not equiva-
lent to clinical allergy. Large pan-
els of indiscriminately performed
screening tests may, therefore, pro-
vide misleading information.

4. Tests for sIgE may be influenced by
cross-reactive proteins that may or
may not have clinical relevance to
disease.

5. Increasingly higher levels of sIgE
(higher concentrations on serum
tests or SPT wheal size) generally
correlate with an increased risk of
clinical allergy.

6. sIgE test results typically do not
reflect the severity of allergies.

7. Use of a multiallergen serum test
can be helpful for screening for
atopic disease if there is a clini-
cal suspicion. If positive, allergen-
specific testing may be considered.

8. Tests for allergen-specific IgG anti-
bodies are not helpful for diagnos-
ing allergies.

9. Because test limitations often war-
rant additional evaluation to con-
firm the role of specific allergens,
consultation with a board-certified
allergist-immunologist should be
considered.

LEAD AUTHORS
Scott H. Sicherer, MD
Robert A. Wood, MD

SECTION ON ALLERGY AND
IMMUNOLOGY EXECUTIVE
COMMITTEE, 2009–2011
Scott H. Sicherer, MD, Chairperson
Stuart Abramson, MD, PhD
Bradley E. Chipps, MD
Thomas Fleisher, MD
Mitchell R. Lester, MD
Todd A. Mahr, MD
Elizabeth C. Matsui, MD
Frank S. Virant, MD
Paul V. Williams, MD, Immediate Past Chair

STAFF
Debra L. Burrowes, MHA

ACKNOWLEDGMENTS
Comments on this clinical report were
solicited from committees, sections,
and councils of the AAP; 3 responded.
The Specific IgE Task Force Commit-
tee of the American Academy of Al-
lergy, Asthma and Immunology and
the American College of Asthma, Al-
lergy and Immunology also reviewed
this clinical report.

REFERENCES

1. National Asthma Education and Prevention
Program. Expert Panel Report 3 (EPR-3):
Guidelines for the Diagnosis and Manage-
ment of Asthma-Summary Report 2007.

J Allergy Clin Immunol. 2007;120(5 suppl):
S94–S138

2. Boyce JA, Assa’ad A, Burks AW, et al; NIAID-
Sponsored Expert Panel. Guidelines for the

diagnosis and management of food allergy
in the United States: report of the NIAID-
sponsored expert panel. J Allergy Clin
Immunol. 2010;126(6 suppl):S1–S58

196 FROM THE AMERICAN ACADEMY OF PEDIATRICS

http://pediatrics.aappublications.org/


3. Burks AW, Jones SM, Boyce JA, et al. NIAID-
sponsored 2010 guidelines for managing
food allergy: applications in the pediatric
population. Pediatrics. 2011; Published online
October 10. doi:10.1542/peds.2011-0539

4. American College of Allergy, Asthma, &
Immunology. Food allergy: a practice pa-
rameter. Ann Allergy Asthma Immunol.
2006;96(3 suppl 2):S1–S68

5. Krakowski AC, Eichenfield LF, Dohil MA.
Management of atopic dermatitis in the
pediatric population. Pediatrics. 2008;122
(4):812–824

6. Wallace DV, Dykewicz MS, Bernstein DI,
et al; Joint Task Force on Practice; American
Academy of Allergy; Asthma & Immunology;
American College of Allergy; Asthma and
Immunology; Joint Council of Allergy, Asthma
and Immunology. The diagnosis and man-
agement of rhinitis: an updated practice
parameter. J Allergy Clin Immunol. 2008;122
(2 suppl):S1–S84

7. Lieberman P, Nicklas RA, Oppenheimer J,
et al. The diagnosis and management of
anaphylaxis practice parameter: 2010 up-
date. J Allergy Clin Immunol. 2010;126(3):
477–480, e1–e42

8. Joint Task Force on Practice Parameters
American Academy of Allergy, Asthma and
ImmunologyAmerican College of Allergy,
Asthma and ImmunologyJoint Council of
Allergy, Asthma and Immunology. Drug

allergy: an updated practice parameter.
Ann Allergy Asthma Immunol. 2010;105(4):
259–273

9. Moffitt JE, Golden DB, Reisman RE, et al.
Stinging insect hypersensitivity: a practice
parameter update. J Allergy Clin Immunol.
2004;114(4):869–886

10. Hamilton RG, Williams PB; Specific IgE
Testing Task Force of the American Acad-
emy of Allergy, Asthma & Immunology;
American College of Allergy, Asthma and
Immunology. Human IgE antibody serology:
a primer for the practicing North American
allergist/immunologist. J Allergy Clin
Immunol. 2010;126(1):33–38

11. Bernstein IL, Li JT, Bernstein DI, et al;
American Academy of Allergy, Asthma and
Immunology; American College of Allergy,
Asthma and Immunology. Allergy diagnostic
testing: an updated practice parameter.
Ann Allergy Asthma Immunol. 2008;100(3
suppl 3):S1–S148

12. Chafen JJ, Newberry SJ, Riedl MA, et al.
Diagnosing and managing common food
allergies: a systematic review. JAMA. 2010;
303(18):1848–1856

13. Cox L, Williams B, Sicherer S, et al; American
College of Allergy, Asthma and Immunology
Test Task Force; American Academy of
Allergy, Asthma and Immunology Specific
IgE Test Task Force. Pearls and pitfalls of
allergy diagnostic testing: report from the

American College of Allergy, Asthma and
Immunology/American Academy of Allergy,
Asthma and Immunology Specific IgE Test
Task Force. Ann Allergy Asthma Immunol.
2008;101(6):580–592

14. Ballardini N, Nilsson C, Nilsson M, Lilja G.
ImmunoCAP Phadiatop Infant—a new
blood test for detecting IgE sensitisation in
children at 2 years of age. Allergy. 2006;61
(3):337–343

15. Wood RA, Schuberth KC, Sampson HA. Value
of a multiantigen radioallergosorbent test
in diagnosing atopic disease in young
children. J Pediatr. 1990;117(6):882–885

16. Liu AH, Jaramillo R, Sicherer SH, et al. Na-
tional prevalence and risk factors for food
allergy and relationship to asthma: results
from the National Health and Nutrition Ex-
amination Survey 2005-2006. J Allergy Clin
Immunol. 2010;126(4):798–806, e13

17. Wood RA, Setse R, Halsey N; Clinical Im-
munization Safety Assessment (CISA)
Network Hypersensitivity Working Group.
Irritant skin test reactions to common
vaccines. J Allergy Clin Immunol. 2007;120(2):
478–481

18. Kelso JM, Li JT, Nicklas RA, et al; Joint Task
Force on Practice Parameters; Joint Task
Forcce on Practice Parameters for Allergy
& Immunology. Adverse reactions to vac-
cines. Ann Allergy Asthma Immunol. 2009;
103(4 suppl 2):S1–S14

PEDIATRICS Volume 129, Number 1, January 2012 197

FROM THE AMERICAN ACADEMY OF PEDIATRICS

http://pediatrics.aappublications.org/


AMERICAN ACADEMY OF PEDIATRICS
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All-Terrain Vehicle Injury Prevention:
Two-, Three-, and Four-Wheeled Unlicensed Motor Vehicles

ABSTRACT. Since 1987, the American Academy of Pe-
diatrics (AAP) has had a policy about the use of motor-
ized cycles and all-terrain vehicles (ATVs) by children.
The purpose of this policy statement is to update and
strengthen previous policy. This statement describes the
various kinds of motorized cycles and ATVs and outlines
the epidemiologic characteristics of deaths and injuries
related to their use by children in light of the 1987 con-
sent decrees entered into by the US Consumer Product
Safety Commission and the manufacturers of ATVs. Rec-
ommendations are made for public, patient, and parent
education by pediatricians; equipment modifications; the
use of safety equipment; and the development and im-
provement of safer off-road trails and responsive emer-
gency medical systems. In addition, the AAP strengthens
its recommendation for passage of legislation in all states
prohibiting the use of 2- and 4-wheeled off-road vehicles
by children younger than 16 years, as well as a ban on the
sale of new and used 3-wheeled ATVs, with a recall of all
used 3-wheeled ATVs.

ABBREVIATIONS. CPSC, US Consumer Product Safety Commis-
sion; ATV, all-terrain vehicle; AAP, American Academy of Pedi-
atrics.

TWO-WHEELED VEHICLES

Miniature motorcycles intended for off-road
use by children and adolescents have en-
joyed wide popularity since the 1960s.

However, manufacture of these vehicles is not regu-
lated by federal motor vehicle safety standards. Nei-
ther the rider nor the vehicle is required to be li-
censed. Some of these cycles are small enough to be
operated by children as young as 4 years, and many
have been sold for use by school-aged children.1

Minibikes, the smallest and most primitive of the
2-wheelers, are motorized bicycle-style frames that
weigh ,45 kg and are powered by engines operat-
ing at ,4 horsepower. The more sophisticated and
higher-powered minicycles are constructed with sus-
pension systems and transmissions that resemble
miniature motorcycles. Trailbikes or trailcycles are
larger than minicycles and have power and design
characteristics that make them suitable for rough
terrain. They are generally only approved for off-
road use. Mopeds are bicycles with small, unenclosed
assist motors and top speeds of about 30 mph. They
are intended for street use but, in many states, nei-

ther the mopeds nor their drivers must be licensed.2
Two-wheeled vehicles generally have a short and
relatively unstable wheelbase, small tires, slow accel-
eration, borderline brakes, and poor visibility in traf-
fic (both of the cycle and by the cycle operator).2,3

Motorcycles are also 2-wheeled cycles, but require
licenses in all states; these vehicles are not specifi-
cally discussed in this statement.

About 40 000 injuries related to 2-wheeled motor-
ized off-road cycles were treated in emergency de-
partments each year, 1994 through 1996.4 Of the in-
juries, 26% were sustained by children younger
than 15 years. From 1990 through the first quarter
of 1995, the US Consumer Product Safety Commis-
sion (CPSC) collected at least 50 reports of deaths
related to minibike and trailcycle use. All but 1 of the
victims were male, and 42% were 16 years of age or
younger.5

Injury typically results from loss of control of the
cycle after striking rocks, bumps, or holes, or from
illegal on-road use. Mopeds are more often involved
in collisions with other vehicles, presumably because
they are legally used on-road, and frequently in ur-
ban areas.2 Shoulder, knee, and leg injuries account
for more than one third of emergency department
visits for moped-related injuries. Head injuries ac-
count for about half of the deaths.5 Laryngotracheal
trauma may result from driving across open fields
into poorly visible wire fences. Thermal burns occur
when engines are not enclosed, which is usual for
mopeds.6 Deaths are more likely to be associated
with racing or jumping.5

THREE- AND FOUR-WHEELED VEHICLES
All-terrain vehicles (ATVs) are motorized cycles,

with 3 or 4 balloon-style tires, designed for off-road
use on a variety of terrains. Although ATVs give the
appearance of stability, the 3-wheeled design is es-
pecially unstable on hard surfaces. The ATV stability
is further compromised by a high center of gravity, a
poor or absent suspension system, and no rear-wheel
differential. The danger is magnified because these
vehicles can attain substantial speeds (30–50 mph).7

Most injuries associated with ATVs occur when
the driver loses control, the vehicle rolls over, the
driver or passenger is thrown off, or there is a colli-
sion with a fixed object.8 Studies in Alaska and Mis-
souri have identified a number of risk factors for
injury, including rider inexperience, intoxication
with alcohol, excessive speed, and lack of helmet
use.9,10 The recognition of the significant hazards as-
sociated with ATV use led to a federal investigation

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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and the acceptance of consent decrees by the ATV
manufacturers in early 1988.11 Under the decrees, the
industry agreed to cease production and sale of new
3-wheeled ATVs (but not to recall old ones), to im-
plement a rider-safety training program nationally,
and to develop a voluntary standard to make ATVs
safer. Warnings and age recommendations were in-
cluded on the vehicle and in advertising. ATVs with
engines .70 mL could be used only by children 12
years and older; “adult-sized” engines (those .90
mL) were not to be used by children or adolescents
under 16 years.11 Although the decrees did not pro-
hibit the sale of the ATVs with engines ,70 mL,
which previously had been promoted for children
younger than 12 years, none have been manufac-
tured since 1986. After acceptance of the decrees,
problems have occurred with some dealers not com-
municating the age restrictions to consumers, al-
though pressure and enforcement by the CPSC have
improved the situation. Nevertheless, children under
12 years still represent 15% of the deaths related to
ATVs.12–14 It is probable that the most effective out-
come of the 1988 consent decrees was the attendant
publicity that led up to the decrees and the educa-
tional campaigns that occurred after them. The con-
sent decrees expired in 1998. At that time, participat-
ing manufacturers agreed to an ATV Action Plan in
which they agreed not to market or sell 3-wheeled
ATVs, not market or sell adult-size ATVs to or for
use by children younger than 16, promote training,
and conduct safety education campaigns.15

The approximately 2.4 million ATVs still in use are
associated with significant morbidity and mortality.
Almost 2800 deaths have been attributed to ATVs
(about 200 to 300 annually) since 1985.14 The risk
of death, approximately .8 to 1.0 per 10 000 ATVs,
has remained fairly steady since 1987. Annual
emergency department visits for treatment of ATV-
related injuries reached a peak of 108 000 in 1986 and
declined after that to the present level of about
54 500.14 Children younger than 16 years account for
47% of the injuries in 1997 and .36% of the deaths
since 1985.15 Head injuries account for most of the
deaths, which usually are instantaneous.12 Serious
nonfatal injuries include head and spinal trauma,
abdominal injuries, and multiple trauma.4 Abrasions,
lacerations, and clavicle and extremity fractures are
common and less serious.4,13 Some studies have sug-
gested that children suffer more severe injuries. The
severity of injury is the same for 3- and 4-wheeled
ATVs.10,13,16 Currently, 4-wheeled vehicles account
for 75% of the injuries, largely because of changes in
the manufacture and sales of 3-wheeled ATVs after
the 1988 consent decree, although many 3-wheeled
ATVs remain in use. More injuries occur when ATVs
are used for recreation than when they are used for
nonrecreational purposes, for example, as farm vehi-
cles.4

It is clear that deaths and injuries began to decline
in 1986, possibly as an effect of the publicity before
the consent decrees on the driving behavior of ATV
users. A decline in sales, as well as diminished use by
children, occurred after the decrees, but well before

the ban on 3-wheelers and design changes to make
“safer” vehicles could have had a great effect.

RECOMMENDATIONS
The American Academy of Pediatrics (AAP) now

updates its earlier recommendations10,17 to decrease
death and injury related to the use of all 2-, 3-, and
4-wheeled ATVs:

1. Education, public and individual patient and par-
ent, about the hazards of all ATVs should con-
tinue. (Besides benefiting the riders, it may in-
crease public demand for greater regulation; eg,
helmet laws and limitation on use by children.)

2. During anticipatory guidance, families should be
asked, either by direct questioning or intake sur-
vey, about the kinds of recreational activities in
which they engage. Just as those who have a
swimming pool merit special counseling, so do
families who engage in off-road vehicle use. The
following points should be emphasized:
• Off-road vehicles are particularly dangerous for

children younger than 16 years who may have
immature judgment and motor skills.10 Chil-
dren who are not licensed to drive a car should
not be allowed to operate off-road vehicles.

• Injuries frequently occur to passengers, there-
fore riding double should not be permitted.

• All riders should wear helmets, eye protection,
and protective reflective clothing. Appropriate
helmets are those designed for motorcycle (not
bicycle) use, and should include safety visors/
face shields for eye protection.

• Parents should never permit the street use of
off-road vehicles, and nighttime riding should
not be allowed.

• Flags, reflectors, and lights should be used to
make vehicles more visible.

• Drivers of recreational vehicles should not
drive after drinking alcohol. Parents should set
an example for their children in this regard.

• Young drivers should be discouraged from on-
road riding of any 2-wheeled motorized cycle,
even when they are able to be licensed to do so,
because they are inherently more dangerous
than passenger cars.

3. Although the consent decrees required some
equipment modifications to make ATVs safer, fur-
ther changes have been suggested. They include
the following:
• Install seat belts on 4-wheeled ATVs and re-

quire that the vehicles also have a roll bar to
prevent the driver from being crushed by the
weight of the vehicle in the event of a rollover.

• Headlights that automatically turn on when the
engine is started should be routinely installed
on all ATVs to improve visibility by other ve-
hicles.

• Speed governors (devices that limit maximum
speed) should be installed on ATVs used by
inexperienced operators.

• Efforts should be made to design ATVs so that
they cannot carry passengers.

• Engine covers on small 2-wheeled vehicles,
such as mopeds and minibikes, could reduce
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burn injuries resulting from body contact with
the engine and exhaust system. A sturdy leg
guard could avoid injuries from sideswiping
solid objects or being pinned to the ground.

All of these proposed modifications should be
thoroughly evaluated before use and monitored after
introduction.

4. Laws should be passed in all states requiring
motorcycle-style helmets for off-road use as well
as for on-road use. Motorcycle helmet laws have
been proven to increase helmet use, and helmet
use has been proven to reduce death and serious
head injuries.16,18

5. Many injuries are caused by various disruptions
in the driving surface such as, bumps and holes.
Developing and maintaining trails for the use of
off-road vehicles may help reduce injury rates.

6. Prehospital care networks and emergency ser-
vices should be improved in rural areas, which
may minimize the effects of injuries and reduce
deaths.11

7. The AAP recommends a ban on the sale of all
3-wheeled ATVs, new and used, and a recall
with a refund for present owners of the
3-wheeled models.

8. Laws should prohibit the use of ATVs, on- or
off-road, by children and adolescents younger
than 16 years. An automobile driver’s license,
and preferably some additional certification in
ATV use, should be required to operate an ATV.
The safe use of ATVs requires the same or
greater skill, judgment, and experience as
needed to operate an automobile.

9. ATVs should not be used after sunset or before
sunrise, and carrying passengers should not be
allowed. These provisions should be included in
legislation.

10. Pediatricians should advocate for the passage of
the AAP’s model bill19 that:
• prohibits the use of ATVs, on- or off-road, by

children and adolescents younger than 16 years;
• requires an automobile drivers’ license, and

preferably some additional certification in
ATV use;

• prohibits the use of ATVs on public streets and
highways;

• prohibits passengers from riding on ATVs;
• prohibits operating an ATV under the influ-

ence of alcohol; and
• prohibits the use of ATVs between sundown

and sunrise.
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Committee on Children With Disabilities

Auditory Integration Training and Facilitated Communication for Autism

ABSTRACT. This statement reviews the basis for two
new therapies for autism—auditory integration training
and facilitative communication. Both therapies seek to
improve communication skills. Currently available in-
formation does not support the claims of proponents that
these treatments are efficacious. Their use does not
appear warranted at this time, except within research
protocols.

ABBREVIATIONS. AIT, auditory integration training; FC, facili-
tated communication.

Auditory integration training (AIT) is a treat-
ment for autism that was originally devel-
oped by Guy Berard in France in the 1960s

and introduced into the United States in 1991. It has
since become increasingly popular with parents of
autistic children. The publication of a book1 in 1991
that described the use of AIT in “curing” a child with
autism after a 10-hour intervention program gener-
ated extensive interest, particularly among parents of
autistic children who were frustrated by the lack of
effective traditional medical therapy for autism.2 AIT
has been advocated for children and adults with a
wide range of disorders other than autism, including
learning disabilities, depression, migraine head-
aches, and epilepsy. It is important that pediatricians
know about this intervention to respond to parents
who may ask them for an opinion about its useful-
ness.a

The first step in AIT is to obtain a detailed audio-
gram, which determines auditory thresholds to a
larger series of frequencies (octave and interactive
frequencies) than are typically used for measuring
hearing ability. An auditory training practitioner
then examines the audiogram looking for evidence of
hyperacusis,3 which then is examined in relation to
the clinical history of sound sensitivities and behav-
ioral profile. If an individual is determined to be an
appropriate candidate for AIT, the treatment pro-
gram consists of 20 half-hour sessions during a 10- to
12-day period, with two sessions conducted daily.
Treatment sessions consist of listening to music that
has been computer-modified to remove frequencies
to which the individual demonstrates hypersensitiv-

ities, and to reduce the predictability of the auditory
patterns. A special device (an Audiokinetron) is used
to modify the music for the treatment sessions. Au-
diograms are repeated midway and at the end of the
training sessions, to document “progress” and to
determine whether additional sessions are needed.
Disciples of another proponent of AIT, Tomatis, gen-
erally recommend repeating the 20-session series of
training sessions during a 4- to 12-month period.4

The limitations of the premises on which AIT is
based were reviewed by Gravel.3 She notes that cur-
rent objective electrophysiologic measures such as
auditory-evoked brainstem responses fail to demon-
strate differences in hearing sensitivity between au-
tistic and nonautistic children. Moreover, autistic
children are extremely difficult to test using behav-
ioral audiometry, because their responses are fre-
quently inconsistent, often showing small (5-decibel)
differences between frequencies generally consid-
ered within normal clinical variation. Although AIT
practitioners declare the technique to be safe, there is
some information about both the quality control
characteristics of the equipment used and potentially
unsafe sound levels produced by it.5

AIT practitioners report that individuals who have
received AIT demonstrate many benefits: improved
attention, improved auditory processing, decreased
irritability, reduced lethargy, and improved expres-
sive language and auditory comprehension. Unfor-
tunately, little scientific documentation exists to sup-
port these assertions. Rimland and Edelson6 recently
conducted a pilot study of AIT in 17 autistic children
aged 4 to 21 years. Eight children underwent AIT for
10 days and 9 children listened to unprocessed music
under identical conditions, with evaluators and par-
ents blinded to the treatment received. Although
random assignment was not used, and the compara-
bility of the two groups was not described, the au-
thors reported decreases in repetitive behaviors, ir-
ritability, and hyperactivity, and improved attention
noted by parents in the study group. In addition,
Bettison7 studied 80 children randomized to two
groups, one received AIT and the other listened to
unmodified music. Twelve months later both groups
demonstrated significant improvements in behavior
and verbal and performance IQ, suggesting that
some aspect of listening to music may have some
effect on features of autism. Further studies are un-
derway to better document any effects of this con-
troversial treatment.

Facilitated communication (FC) is a method of pro-
viding assistance to a nonverbal person in typing out
words using a typewriter, computer keyboard, or

aAlthough there are several AIT methods, this statement addresses that
which Berard introduced, for it is the only one that has been studied
scientifically.
The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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other communication device. FC involves supporting
the individual’s hand to make it easier for him or her
to indicate the letters that are chosen sequentially to
develop the communicative statement. This manual
prompting, by a trained facilitator, is claimed to pro-
vide expressive language abilities to a wide range of
individuals, including those with severe intellectual
disabilities or autism. Originally applied to assist
people with physical disabilities by Jacobson et al,8
FC was brought to the United States by Biklen in
1989.9 According to Biklen, this procedure often pro-
duces unexpected literacy and reveals normal or
even superior intelligence and/or communicative
ability that was “trapped in a wordless person.”9,10

FC is at the center of a growing controversy, because
several scientific studies have suggested that facili-
tators may unintentionally influence the communi-
cation, perhaps to the extent of actually selecting the
words themselves.11–14 Yet proponents point to a se-
ries of nonexperimental reports that promote the use
of FC and suggest that it is unethical to use a rigor-
ous scientific method to study its efficacy.15

As reviewed by Jacobson et al,8 FC has been the
subject of many controlled studies with consistently
negative findings, indicating that the technique is
neither reliably replicable nor valid. Methods that
have been used include single and double-blind pro-
cedures, repeated measures and self-controls, or
passing messages about which the facilitator would
have no prior information.

For example, Smith et al16 studied 10 individuals
with autism specifically to investigate the effects of
facilitator influence and level of assistance on the
results of FC. Each subject had six sessions, two with
no help, two with partial assistance, and two with
full assistance. Results showed that there were no
cases of correct responses from the subject unless the
facilitator knew the correct response. In addition,
numerous responses were typed by the subjects to
stimuli that were shown only to the facilitator, and
not the subject. Similar results have been found by
Regal et al17 and Eberlin et al.18

A recently published study by Cardinal et al19

attempted to support the ability of experienced FC
users to transmit single words to a naive facilitator.
They found that this only occurred with prolonged
practice of the experimental task, and there were many
inconsistencies in the responses, even after prolonged
practice. They suggested that further research is
needed, especially to develop methodologies to clearly
separate facilitator influence from user communication.

Despite this evidence, some states have promoted
and supported the use of FC for children and adults
with autism and other disabilities, and even issued
guidelines to promote technology transfer of FC.
There has been widespread national media attention
to this alternative therapy, and many parents are
interested in exploring this option for their children;
the attraction of unlocking the child’s “hidden abili-
ties” is a strong incentive for its use.

One complication of the use of FC has been the
allegation of abuse, particularly sexual abuse, that
has been obtained from individuals through the use
of FC against third persons. This has generated ad-

verse publicity and caused severely negative conse-
quences for families who may be unsure of the va-
lidity of the allegations. Because of legal mandates
regarding reports of child abuse, this becomes a crit-
ical issue for teachers and pediatricians alike, who
may find the credibility of the report highly ques-
tionable but are obligated to fulfill their legal respon-
sibilities. Margolin20 notes that although more than
50 such allegations have resulted in legal proceed-
ings, most have terminated before trial. The ethical
dilemmas posed by FC for practitioners have been
reviewed by Jacobson et al.8

RECOMMENDATIONS
AIT and FC are controversial treatment options for

autism and other disorders. Although two investiga-
tions indicated AIT may help some children with
autism,5,6 as yet there are no good controlled studies
to support its use. In the case of FC, there are good
scientific data showing it to be ineffective.11–14 More-
over, as noted before, the potential for harm does
exist, particularly if unsubstantiated allegations of
abuse occur using FC. Many families incur substan-
tial expense pursuing these treatments, and spend
time and resources that could be used more produc-
tively on behavioral and educational interventions.
When controversial or unproven treatments are be-
ing considered by a family, the pediatrician should
provide guidance and assistance in obtaining and
reviewing information. The pediatrician should en-
sure that the child’s health and safety, and the fam-
ily’s financial and emotional resources are not com-
promised. It is important for the pediatrician to
obtain current data on both AIT and FC as they
become available. Until further information is avail-
able, the use of these treatments does not appear
warranted at this time, except within research proto-
cols. Information on communicating with families
who choose an alternative medical approach for their
child with chronic illness and disability is also avail-
able in the literature.21
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ERRATUM

In the policy statement entitled “Guidance for Effective Discipline” (April 1998;
101:723–728), the names of two former committee members whose contributions
were crucial were not included in the list of authors. We apologize for not crediting
the following individuals:

Martin T. Stein, MD, Chairperson, Committee on Psychosocial Aspects of Child
and Family Health, 1992–1996

Ellen C. Perrin, MD, Member, Committee on Psychosocial Aspects of Child and
Family Health, 1990–1996
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The Adolescent's Right to Confidential Care When
Considering Abortion (RE9614)
AMERICAN ACADEMY OF PEDIATRICS

Committee on Adolescence

ABSTRACT. In this statement, the American Academy of Pediatrics (AAP) reaffirms its position that the rights of adolescents to
confidential care when considering abortion should be protected. The AAP supports the recommendations presented in the report on
mandatory parental consent to abortion by the Council on Ethical and Judicial Affairs of the American Medical Association.
Adolescents should be strongly encouraged to involve their parents and other trusted adults in decisions regarding pregnancy
termination, and the majority of them voluntarily do so. Legislation mandating parental involvement does not achieve the intended
benefit of promoting family communication, but it does increase the risk of harm to the adolescent by delaying access to appropriate
medical care. The statement presents a summary of pertinent current information related to the benefits and risks of legislation
requiring mandatory parental involvement in an adolescent's decision to obtain an abortion. The AAP acknowledges and respects the
diversity of beliefs about abortion and affirms the value of voluntary parental involvement in decision making by adolescents.

Assuring adolescent access to health care, including reproductive health care, has been a long-standing objective of the American Academy of
Pediatrics (AAP). Assured access to timely medical care is especially important for pregnant adolescents because of the significant medical,
personal, and social consequences of adolescent childbearing. The AAP strongly advocates for the prevention of unintended adolescent
pregnancy by supporting comprehensive health and sexuality education, abstinence, and the use of contraception by sexually active youths. For
two decades the AAP has been on record as supporting the access of minors to all options regarding undesired pregnancy, including the right to
obtain an abortion. Membership surveys confirm this support.[1,2]
        Under current federal constitutional law, minors have the right to obtain abortions without parental consent unless otherwise specified by
state law. Legislation that mandates parental involvement (parental consent or notification) as a condition of service when a minor seeks an
abortion has generated considerable controversy. Recent US Supreme Court rulings, although upholding the constitutional rights of minors to
choose abortion, have held that it is not unconstitutional for states to impose requirements for parental involvement as long as "adequate
provision for judicial bypass" is available for minors who think that this involvement would not be in their best interest.[3,4] Subsequently,
there has been renewed activity to include mandatory parental consent or notification requirements in state and federal abortion-related
legislation.
        The American Medical Association, the Society for Adolescent Medicine, the American Public Health Association, the American College
of Obstetricians and Gynecologists, the AAP, and other health professional organizations have reached a consensus that minors should not be
compelled or required to involve their parents in their decisions to obtain abortions, although they should be encouraged to discuss their
pregnancies with their parents and other responsible adults. These conclusions result from objective analyses of current data, which indicate that
legislation mandating parental involvement does not achieve the intended benefit of promoting family communication but does increase the risk
of harm to the adolescent by delaying access to appropriate medical care.[5-9]
        In this statement, the AAP reaffirms its position that the rights of adolescents to confidential care when considering abortion should be
protected. The AAP supports the recommendations presented in the report on mandatory parental consent to abortion by the Council on Ethical
and Judicial Affairs of the American Medical Association.[5] This statement does not duplicate the extensive analysis published in that report
but presents a summary of pertinent current information related to the benefits and risks of legislation requiring mandatory parental involvement
in an adolescent's decision to obtain an abortion. This statement does not discuss the philosophical or religious issues related to abortion. Beliefs
about abortion are deeply personal and are shaped by class, culture, religion, and personal history, as well as the current social and political
climate. The AAP acknowledges and respects the diversity of beliefs about abortion. This statement affirms the value of parental involvement in
decision making by adolescents and the importance of productive family communication in general. The AAP is a foremost advocate of strong
family relationships and holds that parents are generally supportive and act in the best interests of their children.

BACKGROUND



Statistical Trends

        One million pregnancies occur annually among American teenagers. Of these, about 400 000 occur in minors younger than 18 years of age,
of which 41% are terminated by elective abortion.[10] The percentage of pregnancies terminated by induced abortion in minors increased in the
1970s, plateaued in the early 1980s, and has decreased since 1985, particularly in younger girls. Whereas 46% of pregnant adolescents 15 years
of age and younger obtained abortions in 1985, only 39% did so in 1988.[10] Postulated explanations for the decline include a shift in attitudes
toward abortion among adolescents, increased legal and financial barriers to abortion, particularly for low-income adolescents, and increasing
social acceptance of childbearing among unmarried adolescents. Birth rates among adolescents nationally are now the highest since the early
1970s. Approximately 80% of births to minors younger than 18 years of age are to unmarried adolescents.[11] Adoption ratios have declined
during the last decade; approximately 2% to 4% of unmarried adolescents place their infants for adoption.[12]
        Compared with those who choose childbirth, adolescents who choose abortion tend to come from higher socioeconomic backgrounds, have
higher educational aspirations and achievements, have mothers with higher educational levels, have higher self-esteem, have greater feelings of
control over life, have lower levels of anxiety, and are better able to conceptualize the future.[13-15]

State Laws

        The status of legislation requiring mandatory parental involvement in a minor's abortion decision is currently in flux. As of 1992, 38 states
had some form of specific legislation on record, highly variable among states in both content and degree of enforcement.[9,16] However, US
Supreme Court rulings in 1992 on "undue burden" standards and requirements for judicial bypass procedures raise legal questions about the
validity of many existing state statutes, while allowing new or revised clauses that could be held constitutional. Groups opposed to legal
abortion view parental notification requirements for minors as politically feasible; thus, adolescent rights to confidential care have become part
of a larger battle regarding access to abortion in general.[17] Continuing legislative activity can be anticipated. Of 308 abortion-related bills
introduced in 41 states during 1992, 61 were related to parental consent or notification, confirming the need for health professionals to be
prepared to protect the best interests of adolescents with objective data on this issue.

EFFECT OF LEGISLATION ON FAMILY COMMUNICATION

        Basic principles of law and society hold that parents should be involved in and responsible for assuring medical care for their children, that
parents ordinarily act in the best interests of their children, and that minors benefit from the advice and emotional support of their parents.
Legislation mandating parental involvement in abortion decisions is promoted on the basis of its theoretical benefits on strengthening family
responsibility and communication. Some who support reproductive choice may be ambivalent about parental notification requirements. Adults
may fear that minors contemplating abortion are immature, isolated, or at risk of being coerced into decisions without adequate counseling.
Many parents vote for notification clauses because they hope these laws will increase communication that otherwise might not happen.[18] The
1990 AAP membership survey showed that although 85% of members thought that mandatory parental notification for abortion would cause
some adolescents to delay seeking care, 49% said there should be such laws,[2] suggesting that many AAP members assume there is benefit
from such legislation. Because outcome analysis, as supported by the evidence that follows, shows a minimal benefit compared with a
significant risk, there is clearly a need for current data to be better understood.

Voluntary Parental Involvement

        Research confirms that pregnant minors do not make abortion decisions in isolation; they actively involve adults to whom they feel close.
Even when not required to, the majority of minors seeking abortions voluntarily involve at least one parent in their decisions. A survey of 1519
unmarried pregnant minors in states where parental involvement is not mandatory found that 61% told one or both parents about their intent to
have abortions. The younger the minor, the more likely she was to do so (90% of those 14 years old or younger, 74% of those 16 years old).[19]
Among minors who did not involve a parent, virtually all involved at least one responsible adult other than clinic staff (such as another relative,
teacher, counselor, professional, or clergy). A study of inner-city, black, pregnant teenagers younger than 18 years of age confirmed that more
than 91% voluntarily consulted a parent or "parent surrogate" about pregnancy decisions. The term parent surrogate refers to a close adult who
is fulfilling a parental role. This person was often a grandmother, aunt, or other relative who had "raised them" or with whom they lived, even if
that adult was not the legal guardian.[20]
        The importance of parent surrogates and extended families is significant when assessing the impact of attempts to legislate family
communication. Most notification clauses are restricted to traditional definitions of biological parents or legal guardians and fail to address the
complexity and diversity of modern family structures and adult support systems relevant to adolescents. For minors who are willing to involve
parents or parent surrogates in their abortion decisions, legislation adds no benefit and actually may impede appropriate family communication
channels.

Involuntary Parental Notification

        Minors who choose not to inform parents about their intention to have abortions are disproportionately older (16 and 17 years old), white,
and employed.[19] Very young adolescents almost always agree to voluntary parental involvement. In the unusual instance of resistance, the



possibility of incest or abuse should be carefully evaluated. The most frequent reasons minors cite for not telling parents include the belief that
the knowledge would damage their relationship, the fear that it would escalate conflict or coercion, and the desire to protect a vulnerable parent
from stress and disappointment.[19] Adolescents who are strongly opposed to informing parents tend to predict family reactions accurately.[21]
Involuntary parental notification can precipitate a family crisis characterized by severe parental anger and rejection of the minor and her partner.
One third of minors who do not inform parents already have experienced family violence and fear it will recur.[19] Research on abusive and
dysfunctional families shows that violence is at its worst during a family member's pregnancy and during the adolescence of the family's
children.[5] Although parental involvement in minors' abortion decisions may be helpful in many cases, in others it may be punitive, coercive,
or abusive.[22]
        Credible reviews of available data conclude that there is no evidence that mandatory parental involvement results in the benefits to the
family intended by the legislation. No studies show that forced disclosure results in improved parent-child relationships, improved
communication, or improved satisfaction with the decision about pregnancy outcome.[22-24]
        The current data also indicate that such legislation does not increase the likelihood that parents will be involved. The percentages of minors
who inform parents about their intent to have abortions are essentially the same in states with and without notification laws.[25] In states with
such laws, adolescents who are not willing to inform parents use judicial bypass mechanisms,[26] go out of state to obtain services,[27] obtain
clandestine care,[28] or delay care.[29,30]

ADOLESCENT COMPETENCY TO MAKE HEALTH CARE DECISIONS

        Adolescents who are willing to involve parents in their abortion decisions will likely benefit from adult experience, wisdom, and support.
Legislation requiring mandatory parental consent or notification for abortion presupposes, however, that pregnant minors are not competent to
make informed decisions and therefore require legal protection. The age of 18 years is a convenient legal dividing line, but it has no scientific
validity as the point at which individuals become competent decision makers. Summaries of well-designed research conclude that most minors
14 to 17 years of age are as competent as adults to provide consent to abortion. They are able to understand the risks and benefits of options and
to make voluntary, rational, independent decisions.[31-33] Once pregnant, an adolescent by most state laws is considered an "emancipated
minor" and is held responsible and competent to consent to her own medical treatment during the pregnancy and to the medical decisions
regarding her fetus or newborn (eg, amniocentesis, genetic testing, life-saving treatment, and circumcision). No state laws require the minor's
parent to consent to the minor's decision to continue the pregnancy when the parent thinks that terminating the pregnancy is in the minor's best
interest or, with few exceptions, to place the infant for adoption. It is inconsistent, then, to presume that the minor is not legally competent to
make decisions regarding pregnancy termination.[24,31,34]

Legal Issues

        The legal issues involved in a minor's right to confidential abortion care have been well covered in other reviews.[35-38] The vast majority
of court opinions and legal analyses hold that the justifications presented for mandatory parental involvement in a minor's abortion decision are
not sufficiently compelling to outweigh the minor's right to privacy in deciding whether to terminate a pregnancy.[39] Teenagers perceive no
difference in legal requirements for consent versus notification. Both abridge confidentiality. All analyses confirm that confidential care for
adolescents is critical to improving their health. There is a "remarkable degree of consensus that adolescents should have access to confidential
health services and that parental involvement, consent, or notification should not be a barrier to care."[9] There is substantial legal consensus
that parental consent and notification laws, whether or not ruled constitutional, run counter to fundamental principles of family law, which
ideally seek to protect the privacy of family decision making from government interference and to protect the best interests of the minor in the
circumstances when the government does intervene in family affairs.[39]

CONCERNS ABOUT PSYCHOLOGICAL OR PHYSICAL CONSEQUENCES OF
ABORTION DECISIONS

        Some adults support mandatory parent notification, thinking that it will protect the adolescent from making a decision she might regret
later. Most adolescents, however, express satisfaction with their ultimate pregnancy decisions, providing they think that the decisions were their
own. No significant differences in the levels of later satisfaction with their decisions have been found between adolescents who choose abortion
and those who bear children or between those who parent as opposed to those who place their infants for adoption; almost all think that they
made the right choices for themselves.[40-42] The key determinant of this expressed satisfaction is the sense of "ownership" over the pregnancy
decisions and the belief that their choices were not the results of coercion.[42] In other research, pregnant adolescents who chose not to
communicate with parents were as satisfied with their decisions as those who did consult with parents and received support for their
decisions.[20] Adolescents who communicated with nonsupportive parents were the ones more likely to express dissatisfaction with pregnancy
decisions.
        Extensive reviews conclude that there are no documented negative psychological or medical sequelae to elective, legal, first-trimester
abortion among teenaged women.[43,44] No significant psychological sequelae have been substantiated, despite extensive searches of the
scientific literature.[45-47] When facing an unwanted pregnancy, regardless of the ultimate outcome, most women experience a range of normal
emotional reactions, including regret, mild depression, and anxiety. Adverse reactions after abortion are rare; most women experience relief and
reduced depression and distress.[48] Some women may experience feelings of grief and guilt after termination of pregnancies, especially those
who consider themselves deeply religious or who were ambivalent about their decisions, and they may benefit from appropriate therapeutic
counseling.[49] The incidence of diagnosed psychiatric illness and hospitalization is considerably lower after abortion than after childbirth.
Psychiatric disorders, when found, have been attributed to preexisting psychiatric illness, undergoing abortion under coercion or pressure, or
concomitant highly stressful life circumstances, including abandonment.[46]



        The medical risks of legal first-trimester abortion likewise are extremely low. Mortality risks seem to be five times greater for teenagers
who continue their pregnancies than they are for teens who terminate them. Morbidity rates and medical complications from continuing a
pregnancy are more adverse than those from abortion at all stages of gestation.[48,50] The scientific evidence indicates that legal abortion
results in fewer deleterious sequelae for women compared with other possible outcomes of unwanted pregnancy. There is no rational basis for
policies that put barriers in the way of an adolescent's selection of abortion because of concerns about physical or psychological consequences.

ADVERSE EFFECTS OF MANDATORY PARENTAL INVOLVEMENT LEGISLATION

        Mandatory parental consent or notification laws do not protect the health of young women and, in fact, may do harm.

Adverse Health Impact

        The most damaging impact of mandatory parental notification laws is that they can delay and obstruct the access of pregnant adolescents to
timely professional advice and medical care.[5,48] Teenagers are twice as likely as adults to delay the diagnosis of first-trimester pregnancy.
Adolescents are often confused about their right to confidential care, and even a perceived lack of confidentiality in health care regarding sexual
issues deters them from seeking services.[51] Once the minor does present for pregnancy counseling, mandatory parental involvement laws can
delay medical care further. After enactment of such statutes, court proceedings in Massachusetts delayed the termination of pregnancy by as
much as 6 weeks; in Minnesota, the average delay was 1 to 3 weeks, and the proportion of second-trimester abortions in teens increased by
12%.[48] In Mississippi, a parental consent requirement increased by 19% the ratio of minors to adults who underwent their procedures after 12
weeks' gestation.[52] Later-trimester procedures (after 14 weeks) increase both the medical risks and financial costs to the patient, and a
prolonged delay can eliminate abortion as an accessible option.[50]
        It is likely that mandatory parental consent legislation decreases access to abortion by adolescents, although confounding variables make it
difficult to ascertain causal effects on abortion rates. Both abortion rates and abortion ratios have decreased nationwide in states with and
without parental consent statutes. In Minnesota, after parental consent laws were enacted in 1981, at first it seemed that abortion rates decreased
disproportionately in 15- to 17-year-olds, but with no increase in birth rates, leading some to hypothesize that teenagers were more motivated to
avoid pregnancy.[53] However, after the Supreme Court upheld Minnesota's consent laws in 1990,[3] abortion rates in minors fell to the lowest
level in 10 years, and birth rates for the same age group rose to the highest level since 1980 (St Paul Dispatch. June 30, 1992).

Adverse Psychological and Social Impact

        There is increasing evidence of the negative effects of delayed or denied abortion on both the emotional health of the mothers and the
developmental status of the unwanted children. Later-stage abortions are associated with a greater risk of psychological sequelae for pregnant
teenagers (compared with first-trimester abortions, which are without significant negative sequelae).[54] American studies have recently
confirmed European research that women who are denied abortions only rarely give up their unwanted infants for adoption and may harbor
resentment and anger toward their children for years. Despite strong social pressure not to acknowledge that a child is unwanted, more than one
third of the women confessed to having strong negative feelings toward their children. Compared with the offspring of willing parents, the
children of women who did not obtain requested abortions were much more likely to be troubled and depressed, to drop out of school, to
commit crimes, and to have serious illnesses.[55,56] Compared with peers who terminate their pregnancies, adolescents who bear children are
at significantly higher risk of educational deficits, economic disadvantage, and marital instability.[41,48]

Adverse Family Impact

        As discussed, parental involvement can have adverse effects on both minors and their families, particularly if it takes on a coercive
character. The risks of violence, abuse, coercion, unresolved conflict, and rejection are significant in nonsupportive or dysfunctional families
when parents are informed of a pregnancy against the adolescent's considered judgment.[1,30] In Hodgson vs Minnesota, the majority of the
Supreme Court found that mandatory parental involvement can result in family upheaval and can be dangerous for minors in homes where
physical, emotional, or sexual abuse is present.[1,39]

Judicial Bypass

        The option of obtaining a judicial bypass (a court proceeding in which a judge determines whether the adolescent is mature enough to
make the decision to have an abortion or whether it is in her best interest not to inform parents) is viewed by some as a reasonable compromise
to protect a concerned adolescent from harm while permitting states to impose mandatory parental involvement statutes.[5] The US Supreme
Court ruled in 1990 that judicial bypass mechanisms are constitutionally required if state legislation is enacted, and they are ethically essential
for adolescents at risk of abuse. However, judges who preside over bypass rulings testify unequivocally that this procedure is of no benefit to
minors.[57,58] It has no effect on the ultimate decision with respect to abortion or on the process by which that decision is made. Of 12 000
petitions in Massachusetts and Minnesota, only 21 were denied, and half of the denials were overturned on appeal.[24] The judicial bypass
process itself poses risks of medical and psychological harm. It is detrimental to medical well-being, because it causes further delays in access
to medical treatment (from 4 days to several weeks), which increase the risk of complications from delayed or second-trimester procedures.[22]



It is detrimental to emotional well-being, because adolescents perceive the court proceedings as extremely burdensome, humiliating, and
stressful.[24] The pregnant adolescent is required to divulge intimate details of her private life to dozens of strangers (clerks, bailiffs, court
reporters, witnesses, and others) to obtain a brief (10-minute) hearing before a judge who has no firsthand knowledge of her case and typically
no training in counseling adolescents or developmental issues.[39] Regardless of the Supreme Court ruling, many legal opinions hold that the
judicial bypass process constitutes "undue burden" for adolescents seeking abortion care.[22,24,39]

CONCLUSIONS AND RECOMMENDATIONS

        1. Adolescents should be strongly encouraged to involve their parents and other trusted adults in decisions regarding pregnancy
termination, and the majority of them voluntarily do so. A minor's decision to involve parents is determined by the quality of the family
relationship, not by laws. Family communication is inherently a family responsibility, and parents themselves create the emotional atmosphere
that fosters productive dialogue. Adolescents who feel loved and supported by their parents normally will communicate with them in times of
crisis. Studies show that adolescents are most likely to disclose their pregnancies if the family has a history of warmth, rapport, and involvement
of parents in past problem solving.[25,26] As emphasized in previous AAP position statements, enhancing parental skills for listening,
communicating, valuing, and nurturing throughout the childhood years is the most effective means of ensuring family involvement in adolescent
decisions.[1,59] The pediatrician's most valued role may be to strengthen these family communication skills and supportive behaviors.
        2. Concerned professionals should make every effort to ensure that a pregnant teenager receives adult guidance and support when
considering all the options available, so she can make the decision that is in her best interest. This is best achieved by adhering to existing
professional ethics and standards for obtaining meaningful informed consent.[60] Physicians should ensure that the minor patient has full
information and has given careful consideration to the issues involved. They should encourage minors to consult with parents, other family
members, or other trusted adults if parental support is not possible. The very young adolescent is especially needy in this regard. Ultimately, the
pregnant patient's right to decide should be respected regarding who should be involved and what the outcome of the pregnancy will be, which
is the approach most consistent with ethical, legal, and health care principles.
        3. The AAP reaffirms its position that the rights of adolescents to confidential care when considering abortion should be protected.
Genuine concern for the best interests of minors argues strongly against mandatory parental consent and notification laws. Although the stated
intent of mandatory parental consent laws is to enhance family communication and parental responsibility, there is no supporting evidence that
the laws have these effects. No evidence exists that legislation mandating parental involvement against the adolescent's wishes has any added
benefit in improving productive family communication or affecting the outcome of the decision. There is evidence that such legislation may
have an adverse impact on some families and that it increases the risk of medical and psychological harm to the adolescent. Judicial bypass
provisions do not ameliorate the risk.
        4. The AAP reaffirms its support of measures that increase access to health care for children and youths, regardless of age or financial
status, and opposes unnecessary regulations that limit or delay access to care. The documented impact of parental consent laws is to reduce
minors' access to early legal abortion. Public policies should encourage sexually active adolescents to seek timely, professional health care. The
threat of compelled parental notification against the adolescent's wishes, even if judicial bypass is available, is a strong disincentive to seeking
care. The AAP holds that public policies can and should encourage voluntary involvement of parents or other mature adults, but specific laws
mandating notification of biological parents or legal guardians as a condition of service are counterproductive.[57]
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POLICY STATEMENT

Adolescents and HIV Infection: The Pediatrician’s Role
in Promoting Routine Testing

abstract
Pediatricians can play a key role in preventing and controlling HIV
infection by promoting risk-reduction counseling and offering routine
HIV testing to adolescent and young adult patients. Most sexually active
youth do not feel that they are at risk of contracting HIV and have never
been tested. Obtaining a sexual history and creating an atmosphere
that promotes nonjudgmental risk counseling is a key component of
the adolescent visit. In light of increasing numbers of people with
HIV/AIDS and missed opportunities for HIV testing, the Centers for Dis-
ease Control and Prevention recommends universal and routine HIV
testing for all patients seen in health care settings who are 13 to 64
years of age. There are advances in diagnostics and treatment that
help support this recommendation. This policy statement reviews the
epidemiologic data and recommends that routine screening be offered
to all adolescents at least once by 16 to 18 years of age in health care
settings when the prevalence of HIV in the patient population is more
than 0.1%. In areas of lower community HIV prevalence, routine HIV
testing is encouraged for all sexually active adolescents and those with
other risk factors for HIV. This statement addresses many of the real
and perceived barriers that pediatricians face in promoting routine
HIV testing for their patients. Pediatrics 2011;128:1023–1029

INTRODUCTION AND BACKGROUND
The HIV epidemic persists in the United States despite great progress
in treatment and continued efforts to screen targeted populations. In
2006, an estimated 1 106 400 HIV-infected people were living in the
United States, of whom 55 320 (5%) were adolescents and young adults
aged 13 to 24 years.1 Between 2005 and 2008, the estimated number of
HIV/AIDS cases increased among 15- to 19-year-olds and 20- to 24-year-
olds.2 HIV continues to be among the top 10 leading causes of death in
the 20- to 24-year age group.3 Of the 1.1 million people living with
HIV/AIDS in the United States, approximately 20% are unaware of their
infection4; this is a group that accounts for 54% to 70% of new HIV
infections.5 In 2006, an estimated 48% of HIV-infected adolescents and
young adults were unaware of their infection.6,7 The American Academy of
Pediatrics encouraged HIV testing of all sexually active youth in a 2001
policy statement.8 This updated statement reflects advances in diagnostic
testing, changes in epidemiology, and updated recommendations.

The risk of HIV infection varies with community prevalence rates, sex-
ual behaviors, and concurrent substance use. The rate of new HIV
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diagnoses per 100 000 population in-
creases with age from 12.6 in the 15-
to 19-year age group to 37.2 in the 20-
to 24-year age group.2 In 2007, 73% of
13- to 24-year-olds diagnosed with HIV/
AIDSweremale, and 27%were female.9

As with adults, most adolescent cases
occur through sexual transmission.
Among young men, at least two-thirds
of HIV transmissions occur viamale-to-
male sex, whereas heterosexual en-
counters are the primary means of
transmission among female adoles-
cents and young adults.3 The greatest
increase in new diagnoses has oc-
curred among young minority men
who have sex with men, which is a find-
ing that necessitates new approaches
to prevention. HIV infection dispropor-
tionately affects minorities, occurring
7 times more often in black people and
2.6 times more often in Latino people
than in white people10 and is more
common in people living in the South
and the Northeast.3

Drug and alcohol use contributes to
high-risk sexual activity. The 2009
Youth Risk Behavior Survey found that
46% of high school students reported
having engaged in sexual activity (62%
by the 12th grade), and 22% had con-
sumed alcohol or used drugs before
their last sexual intercourse.11 History
of other sexually transmitted infec-
tions (STIs) can increase the risk of HIV
acquisition,12 and a recent survey
found that 26% of adolescent girls
(14–19 years of age) tested positive
for an STI.13

Most sexually active adolescents and
young adults do not feel that they are
at risk of HIV infection and do not get
tested. Although 65% of the high
school students who took the survey
reported being sexually active by the
12th grade and more than 85% had
received HIV/AIDS education, only
13% had been tested for HIV.11 Sur-
veys of sexually active youth aged 15
to 19 years found that they do not

believe that they are at risk of HIV
infection, and fewer than one-third of
them had been tested for HIV.14 In
contrast, surveys of older youth
(18 –25 years of age) have revealed
that 48% have been tested for HIV at
some point, but fewer than one-third
of them have been tested in the pre-
ceding 12 months.15 This sense of in-
vulnerability is, in part, attributable
to the adolescent’s physical, psycho-
logical, and social development—
factors that contribute to low testing
rates. Adolescents also cite con-
cerns about confidentiality, access
to testing, and invasive blood proce-
dures as barriers to testing.16 A 2005
American Academy of Pediatrics sur-
vey revealed that nearly 50% of pedi-
atricians recommend that all sexu-
ally active youth be screened for
STIs; however, only 28% of them rec-
ommend that all adolescents be
tested for HIV.17

In light of the increasing numbers of
people with HIV/AIDS and missed op-
portunities for HIV testing, the Centers
for Disease Control and Prevention
(CDC) recommends universal and rou-
tine HIV screening rather than tar-
geted testing. Opt-out HIV testing,
which refers to testing performed un-
less the patient declines,18 should be
routinely performed for all patients
aged 13 to 64 years who are seen in
health care settings; this testing is per-
formed without a separate written in-
formed consent or pretest counsel-
ing.4 Individual states are changing
local laws to meet these recommenda-
tions.18 The complex issues of confi-
dentiality, disclosure, and consent in
adolescent care make implementation
of these recommendations more chal-
lenging. Nevertheless, pediatricians
can play a key role in preventing and
controlling HIV infection by promoting
risk reduction and offering HIV testing
to their adolescent and young adult
patients.

RISK ASSESSMENT AND
COUNSELING

Because adolescents are a vulnerable
population at increased risk of HIV in-
fection, they should be routinely as-
sessed for high-risk behaviors and
screened for HIV. Pediatricians should
also implement primary and second-
ary prevention strategies for STIs and
HIV infection. Resources that facilitate
assessment in a busy practice include
the Bright Futures curriculum19 and
Guidelines for Adolescent Preventive
Services (GAPS)20 questionnaires. Al-
though the new CDC recommendations
deemphasize risk assessment and
counseling as precursors for opt-out
testing, these activities are critical
components of routine adolescent vis-
its. Adolescents may bemore willing to
disclose high-risk behaviors if pedia-
tricians establish confidential, private
discussions at each health mainte-
nance visit.21 Ideally, a confidentiality
policy should be reviewed with adoles-
cents and their parents in early ado-
lescence (ie, before 14 years of age)
and can be modeled on a sample pro-
vided by Bright Futures.19

Discussing same-sex and opposite-sex
attractions, sexual identity, sexual ac-
tivity, and exposure to sexual violence
or abuse are key components of taking
sexual histories and providing health
guidance to adolescents.22 Creating a
supportive atmosphere and factual,
nonjudgmental counseling is essential
for reaching youth.

The US Preventive Services Task
Force23 and the American Academy of
Pediatrics recognize that all youth are
at current or future risk of STIs and HIV
infection. Both groups recommend
that all youth receive behavioral coun-
seling to prevent STIs, including the
recommendation that they delay sex-
ual activity. Opportunities to discuss
HIV and STIs with youth during routine
health assessments are often missed,
and youths of ethnic minorities are
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less likely to receive regular preven-
tive health care.24 The expansion of ad-
olescent vaccine requirements to in-
clude human papillomavirus vaccine
has provided additional opportunities
for risk counseling, because discus-
sion regarding this vaccination affords
a natural segue into discussions of
other STIs and HIV.25 School physicals
and annual athletic preparticipation
physical examinations provide other
opportunities to discuss HIV and STIs,
conduct risk assessments, and pro-
vide health guidance and offer testing;
these examinations are often the only
contact youth have with any health
provider.21

The use of postexposure prophylaxis
with antiretroviral drugs should be
considered for adolescents who may
have been exposed to HIV after an epi-
sode of high-risk sexual activity or nee-
dle use. Victims of sexual violence
should have baseline HIV testing as
well as STI screening and treatment
and should be offered mental health
counseling.26 Guidelines for the use of
postexposure prophylaxis in nonoccu-
pational exposures are available,27 and
practitioners can get expert consulta-
tion from the AIDS Education and Train-
ing Centers National Clinicians Consul-
tation Center (800-448-8765).

TESTING FOR HIV

Much progress has been made in the
area of HIV testing, and rapid and less
invasive diagnostic HIV tests are read-
ily available28 (http://www.cdc.gov/hiv/
topics/testing/resources/factsheets/rt-
lab.htm). The gold standard for HIV di-
agnosis remains the detection of HIV
antibody in serum by enzyme-linked
immunoassay (EIA) followed by confir-
matory Western blot or immunofluo-
rescent assay. The sensitivity and
specificity of current assays are more
than 99%. False-positive EIA results, al-
though uncommon, can occasionally
occur. False-negative results can oc-

cur if testing is performed during the
acute phase of infection, before the de-
velopment of an antibody response, or
in subjects with severe immunosup-
pression. The use of an oral fluid test-
ing device that measures HIV antibody
in mucosal transudate is well ac-
cepted by youth and is used in many
outreach settings.16 In addition, sev-
eral point-of-care rapid HIV-1 antibody
tests provide results in minutes to
hours.29 These tests have sensitivity
and specificity rates similar to those
for standard EIA. In routine care, a neg-
ative rapid antibody test result does
not need confirmation; however, as
with EIAs, positive results should be
confirmed with a more specific test,
such as a Western blot or immuno-
fluorescent assay. If the rapid test or
EIA result is positive but the Western
blot result is indeterminate, the ado-
lescent might be in the process of
seroconversion, or the result could
be false-positive; the test should be
repeated, and a virologic test (eg,
nucleic acid test; HIV RNA test, or viral
load test) should be performed for
confirmation.

Most laboratories that perform stan-
dard EIA testing will automatically re-
peat an EIA if the first result is positive,
followed by a Western blot test if the
repeat EIA result is positive andwill not
report the positive results unless the
Western blot confirms positivity. How-
ever, the advantage of the rapid test is
that the results can be given to the pa-
tient immediately with the caution that
the results need to be confirmed. Pedi-
atricians who see youth with initial
positive rapid test results should dis-
cuss the results with the patient and
obtain a confirmatory Western blot. A
positive HIV test result should be dis-
cussed with the patient in person; pos-
itive results should not be given by
telephone. Local health departments
or case management agencies can as-
sist with linking youth with appropri-

ate care and counseling after diagno-
sis. HIV-infected youth should be cared
for by providers with expertise in HIV
medicine.30 Reviewing negative HIV re-
sults with youth provides an opportu-
nity for pediatricians to provide addi-
tional risk counseling. In high-risk
situations such as sexual assault or
other nonoccupational exposures,
negative testing should be repeated
in 3 months and postexposure pro-
phylaxis considered as previously
discussed.

Pediatricians should be aware that an
estimated 50% of patients acutely in-
fected with HIV present with symptoms
to health care providers; however, few
providers make the diagnosis at this
time.31 Symptoms of acute retroviral
syndrome are outlined in Table 1. Dur-
ing the acute stages of infection, anti-
body testing might yield a negative or
indeterminate result while RNA testing
results are positive. HIV RNA (viral
load) testing should be performed on
patients with suspect symptoms of
acute infection and a negative anti-
body test result. Influenza-like illness
and aseptic meningitis are also fre-
quent presentations of the acute retro-
viral syndrome, and HIV testing may be
appropriate, especially during sea-
sons in which influenza and aseptic
meningitis are not prevalent. The deci-
sion to include HIV RNA testing in this
clinical scenario is based on age, risk
factors, social history, and prevalence
of HIV in the geographic area.

IMPLEMENTATION OF HIV
SCREENING

The CDC recommendation is to screen,
through opt-out testing, all patients
aged 13 to 64 years unless or until the
HIV prevalence of their patient popula-
tion is determined to be less than 0.1%
(Table 2). Pediatricians who care for
youth in areas that have low prevalence
rates should continue targeted testing.
Youth at risk include all sexually active
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adolescents. Youth at high risk, which in-
clude those who use intravenous drugs,
exchangesex formoney, orhavesexwith
multiple partners or are men who have
sex with men, should be tested yearly.
Pediatricians should be aware of their lo-
cal HIV prevalence data, because some
communities have very high rates of HIV,
which places youth at disproportionate
risk(www.cdc.gov/hiv/topics/surveillance/
resources/slides/2007report_tables).
Because 13% of pregnancies occur in
youth aged 15 to 19 years, routine HIV

testing and early identification can
also positively affect prevention of
mother-to-child transmission of HIV.

The US Preventive Services Task Force
strongly recommends HIV testing of
at-risk adults and adolescents and all
pregnant women; however, it has
made no recommendation for or
against routine screening.32 Its accom-
panying review of the evidence dis-
cusses that, depending on the setting,
many patients will be missed with risk-

based screening and that there is good
evidence for routine screening of pa-
tients seen in high-risk or high-
prevalence settings, including STI
clinics, correctional facilities, and
adolescent clinics with high STI rates.33

Although several studies have shown
the cost-effectiveness of routine HIV
screening, data addressing this issue
in youth are insufficient.34–36

Nearly half of recently identified in-
fected people had their first HIV
test within 1 year of being diagnosed
with AIDS. These so-called late
testers are generally young, hetero-
sexual, poorly educated, and black or
Latino, and they are more likely to be
identified through a health care set-
ting than through targeted testing.4

Early testing plays an important role
in the health of the individual adoles-
cent and the community. There is ev-
idence that at least 20% of newly di-
agnosed youth seroconverted within
the previous 6 months.37 This early
phase of illness is a time of high
viremia, during which the risk of in-
fectivity and transmission is great-
est. People who are aware of their
HIV status are more likely to prac-
tice safer sex or remain abstinent.38

Patients who are diagnosed and
treated earlier have a slower pro-
gression to AIDS, are more likely to
restore immunologic function, and
are less likely to transmit HIV to
others.39

The health care setting has many ad-
vantages as a site of HIV testing for
youth. Adolescents are more likely to
agree to be tested if it is recommended
by a physician,40 and youth who are di-
agnosed at a health care facility are
more likely to enter into HIV care in a
timely fashion.37 The 2007 National
Health Interview Survey found that
among adults who received an HIV test,
more than 80% did so in doctors’ of-
fices, hospitals, emergency depart-
ments, and clinics compared with test-

TABLE 1 Identifying and Diagnosing Acute HIV-1 Infection

Suspecting acute HIV infection: signs or symptoms of acute HIV infection with recent (within 2–6 wk) high
HIV risk exposurea

Signs/symptoms/laboratory findings can include but are not limited to�1 of the following: fever,
lymphadenopathy, skin rash, myalgia/arthralgia, headache, diarrhea, oral ulcers, leucopenia,
thrombocytopenia, transaminase elevation, aseptic meningitis

High-risk exposures include sexual contact with a person infected with HIV or at risk of HIV, sharing of
injection drug use paraphernalia, or contact of potentially infectious blood with mucous
membranes or breaks in skina

Differential diagnosis: EBV and non-EBV (eg, CMV)–related infectious mononucleosis syndromes,
influenza, viral hepatitis, streptococcal infection, syphilis

Evaluation/diagnosis of acute/primary HIV infection
HIV antibody EIA (rapid test if available)
Reactive EIA must be followed by Western blot
Negative EIA result or reactive EIA with negative or indeterminate Western blot should be followed by
a virologic testb

A positive virologic test result in this setting is consistent with acute HIV infection
Positive quantitative or qualitative HIV RNA test results should be confirmed with subsequent
documentation of seroconversion

EBV indicates Epstein-Barr virus; CMV, cytomegalovirus.
a In some settings, behaviors conducive to acquisition of HIV infection might not be ascertained or might not be perceived
as “high risk” by the health care provider, the patient, or both. Thus, symptoms and signs consistent with acute retroviral
syndrome should motivate consideration of this diagnosis even in the absence of reported high-risk behaviors.
b p24 antigen or HIV RNA assay. The p24 antigen is less sensitive but more specific than HIV RNA tests; HIV RNA tests are
generally preferred. HIV RNA tests include quantitative branched DNA (bDNA) or reverse-transcriptase polymerase chain
reaction (RT-PCR) or qualitative transcription-mediated amplification (APTIMA [GenProbe, San Diego, CA]).
Data source: modified from Panel on Antiretroviral Guidelines for Adults and Adolescents. Department of Health and Human
Services. Guidelines for the use of antiretroviral agents in HIV-1-infected adults and adolescents. Available at:
www.aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf.

TABLE 2 CDC Recommendations on Consent and Pretest Information

Screening should be voluntary and undertaken only with the patient’s knowledge and understanding that
HIV testing is planned
Patients should be informed verbally or in writing that HIV testing will be performed unless they decline
(opt-out screening). Verbal or written information should include an explanation of HIV infection and
the meanings of positive and negative test results, and the patient should be offered an opportunity to
ask questions and to decline testing. With such notification, consent for HIV screening should be
incorporated into the patient’s general informed consent for medical care on the same basis as are
other screening or diagnostic tests; a separate consent form for HIV testing is not recommended
Easily understood informational materials should be made available in the languages of the commonly
encountered populations within the service area. The competence of interpreters and bilingual staff to
provide language assistance to patients with limited English proficiency must be ensured
If a patient declines an HIV test, the decision should be documented in the medical record

Data source: Branson BM, Handsfield HH, Lampe MA, et al; Centers for Disease Control and Prevention.MMWR Recomm Rep.
2006;55(RR-14):1–17.4
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ing at HIV counseling and testing
centers or STI clinics.41

The use of acute care settings to im-
prove testing rates is attractive to
youth, because they are more likely to
use urgent care settings for their
health care needs.42 In the years be-
fore diagnosis, many HIV-infected
adults seek care for HIV-related symp-
toms in acute care settings.43 Imple-
mentation of rapid HIV testing in the
emergency department setting has im-
proved testing rates and greatly bene-
fits youth who prefer rapid testing. A
recent study in a large pediatric emer-
gency department used a multisys-
tems approach to implement routine
screening with rapid HIV testing. More
than 50% of youth were offered HIV
testing, and only 13% opted out.44 Effec-
tive implementation in emergency
care settings requires commitment by
emergency department staff, educa-
tion, training, and an effective means
of reminding staff to routinely perform
the test (eg, electronic prompts).

PERCEIVED BARRIERS TO ROUTINE
TESTING

Research has found that youth might
forgo reproductive health services if
parental consent is required.45 Laws
concerning consent and confidential-
ity for HIV care and treatment vary
among states; thus, physicians need to
familiarize themselves with local laws.
Public health statutes and legal prece-
dents allow for medical evaluation and
treatment of minors with certain
illnesses—particularly STIs—without
parental knowledge or consent. Con-
sent and confidentiality laws, even for
the treatment of STIs, may have special
provisions in some states for teenag-
ers in foster care. Minors can now con-
sent to HIV testing in all states, al-
though the age of consent varies (www.
guttmacher.org/statecenter/spibs/spib_
OMCL.pdf).46 Although these state laws
might be in the process of being

changed, pediatricians need to know
and abide by the laws in effect in their
jurisdiction. The Compendium of State
HIV Testing Laws from the National HIV/
AIDS Clinicians’ Consultation Center
(www.nccc.ucsf.edu) can help clini-
cians seeking clarification of how their
state laws and the CDC recommenda-
tions apply in clinical practice. The
compendium comprehensively pres-
ents clinicians with regular updates
to each state’s HIV testing laws. Ex-
cellent tools are also available to as-
sist providers in implementing HIV
testing in their adolescent practices
(www.adolescentaids.org/healthcare/
acts.php).47 Reimbursement and dis-
closure to parents via insurance bill-
ing are issues that require additional
attention. At present, health insurance
coverage of HIV screening is variable.18

Health advocates, insurers, and states
must influence policies around confi-
dentiality and insurance coverage that
can address the aforementioned
issues.

If pediatricians are unable to ensure
confidentiality for HIV testing for ado-
lescent patients in their office setting,
they should identify and refer youth
to confidential community-based HIV
testing. Pediatricians should familiar-
ize themselves with available re-
sources in their communities. A CDC
Web site (www.hivtest.org) provides
assistance in finding local testing
sites.

Disclosure of the HIV status of an ado-
lescent should be held to the same le-
gal and ethical standards as those for
an adult. An important concern for HIV-
positive adolescents is the limits of
confidentiality related to notification of
sexual partners. Partner-notification
services can play a key role in prevent-
ing and controlling the HIV epidemic in
the United States. Physicians should be
familiar with state laws, and they
should use reasonable means to per-
suade an infected person to voluntarily

inform his or her partner(s). Physi-
cians who intend to disclose their ado-
lescent patient’s HIV status to sexual
partners or parents should inform the
patient of their intent before testing
and should describe the circum-
stances under which disclosure would
occur. Optimally, adolescents should
have the support of a parent or guard-
ian when faced with a diagnosis of HIV;
however, each case should be ap-
proached individually. Disclosure of
HIV-infection status is regulated by
state laws, and disclosure to school
authorities without an adolescent’s
consent generally is not indicated.48

CONCLUSIONS AND
RECOMMENDATIONS

1. Routine HIV screening should be
offered to all adolescents at least
once by 16 to 18 years of age in
health care settings when the
prevalence of HIV in the patient
population is more than 0.1%.

2. In areas of lower community HIV
prevalence, routine HIV testing is
encouraged for all sexually active
adolescents and those with other
risk factors for HIV (eg, substance
use).

3. High-risk youth should be tested
annually for HIV. Adolescents
tested for other STIs should be
tested for HIV at the same visit.

4. Emergency departments and ur-
gent care facilities in high-
prevalence areas should imple-
ment routine HIV testing, which
will provide an excellent opportu-
nity to reach youth who do not
seek primary care services often.

5. Physicians should recognize the
symptoms of the acute retroviral
syndrome, such as mononucleosis-
like syndromes, and consider in-
cluding HIV RNA testing (viral load)
in the diagnostic workup of youth
when the appropriate risk factors
are present.
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6. Although parental involvement in
adolescent health care is always
desirable, consent of the adoles-
cent should be sufficient to pro-
vide testing and treatment for HIV
infection or STIs. Pediatricians
should make use of free and con-
fidential community-based testing
programs if there are cost or con-
fidentiality concerns.

7. Pediatricians should assess sex-
ual and substance use behaviors,
an essential component of routine
adolescent care, regardless of
perceived risk. Standardized as-
sessment tools and a confidential-
ity protocol can be helpful.

8. Pediatricians are encouraged to
create an environment of toler-
ance and facilitate open discus-
sion of gender and sexual
orientation.

9. Opt-out HIV testing is preferred if
allowed by state laws, and rapid
HIV testing has similar sensitivity
to EIAs and can provide immediate
notification of preliminary results.

Physicians must follow the guide-
lines of their local jurisdictions for
routine HIV opt-out testing in ado-
lescents and are encouraged to
advocate for changewhen such ju-
risdictions create barriers for im-
plementation of opt-out testing.

10. A negative HIV test result should
be used as an opportunity to coun-
sel adolescents on sexual and
drug use behaviors to reduce fu-
ture risk.

11. For adolescents with a positive HIV
test result, it is critical to arrange
linkages to age-appropriate HIV
specialty care, including prenatal
care when appropriate.

12. Pediatricians are encouraged to
advocate for the dissemination of
accurate, evidence-based preven-
tion education, access to confiden-
tial HIV and STI testing and coun-
seling, and HIV treatment for
adolescents.

13. Preventive care screening should
include universal coverage and
adequate payment for HIV testing

and related counseling. Physi-
cians should advocate for confi-
dential billing practices related to
HIV and STI testing in adolescent
and young adults.
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POLICY STATEMENT

Advanced Practice in Neonatal Nursing
Committee on Fetus and Newborn

ABSTRACT
The participation of advanced practice registered nurses in neonatal care continues
to be accepted and supported by the American Academy of Pediatrics. Recognized
categories of advanced practice neonatal nursing are the neonatal clinical nurse
specialist and the neonatal nurse practitioner. Pediatrics 2009;123:1606–1607

INTRODUCTION
The American Academy of Pediatrics (AAP) endorses the role of the advanced
practice registered nurse (APRN) and the current training and credentialing
process developed by the National Association of Neonatal Nurses.1,2 These
guidelines were specifically designed to educate APRNs at the graduate level to
manage critically ill and convalescing infants. These guidelines and standards
include requirements for the completion of a graduate-level education program
of study and supervised practice beyond the level of basic nursing. This prep-
aration includes the attainment of a master’s degree in the neonatal nursing
specialty. The neonatal nurse practitioner (NNP) curriculum must have in-
cluded a minimum of 200 neonatal-specific didactic hours plus a minimum of
600 directly supervised hours with critically ill neonates/infants in level II and
III NICUs.1–5 Currently credentialed NNPs who have graduated from non–
master’s degree programs or certificate programs should be allowed to maintain
their practice and be encouraged to complete a formal graduate education.6 The
AAP supports the documented competency of the master’s degree–prepared
APRN for entry into practice as an NNP. Some APRNs may wish to pursue the
highest level of educational preparation in nursing, either the doctor of phi-
losophy (PhD) or the doctor of nurse practice (DNP). However, the AAP does
not consider such a degree to be necessary for clinical practice.

Included in the category of neonatal APRNs are the following1,2:

● Neonatal clinical nurse specialist (NCNS): a registered nurse with a master’s
degree who, through study and supervised practice at the graduate level, has become expert in the theory and
practice of neonatal nursing. The NCNS is responsible for fostering continuous quality improvement in neonatal
nursing care and developing and educating staff. The NCNS models expert nursing practice and applies and
promotes evidence-based nursing practice.

● NNP: a registered nurse with clinical expertise in neonatal nursing who has obtained a master’s degree with
supervised clinical experience in the management of newborn infants and their families. The NNP manages
patients in collaboration with a physician, usually a pediatrician or neonatologist. Using the acquired knowledge
of pathophysiology, pharmacology, and physiology, the NNP may exercise independent judgment in the assess-
ment, diagnosis, and management of infants and in the performance of certain procedures. The NNP may also be
responsible for education of staff, research, and developing standards of nursing care.6,7

The spectrum of duties performed by the neonatal APRN will vary among institutions and may be governed by state
regulations. Each of these roles currently requires advanced education and a master’s degree. Nationally recognized
certification examinations and requirements for maintenance education exist for each category.8 Credentialing for
practice is currently governed by individual states. Inpatient care privileges are granted by the individual institution.
Each institution needs to develop a procedure for the initial granting and subsequent maintenance of privileges,
ensuring that the proper professional credentials are in place. That procedure is best developed by the collaborative
efforts of the nursing administration and the medical staff.
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RECOMMENDATIONS

1. Medical care by the APRN for patients receiving level
III newborn intensive care is provided in collabora-
tion with, or under the supervision of, a physician,
usually a neonatologist.

2. Medical care by the APRN for patients receiving level
I and II care is provided in collaboration with, or
under the supervision of, a physician with special
interest and experience in neonatal medicine, usually
a pediatrician or neonatologist.

3. Determination of whether the APRN practices in col-
laboration with, or under the supervision of, a phy-
sician should be determined in accordance with the
board of nursing regulations in the state in which the
APRN is practicing.8

4. The APRN should be certified by a nationally recog-
nized organization and should maintain that certifi-
cation.

5. The APRN should maintain clinical expertise and
knowledge of current therapy by participating in con-
tinuing education and other scholarly activities as
recommended by the National Certification Corpora-
tion.9

6. The APRN should comply with hospital policy regard-
ing credentialing and recredentialing.10
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Policy Statement
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Age Limits of Pediatrics (RE8116)

AMERICAN ACADEMY OF PEDIATRICS

Council on Child and Adolescent Health

        The purview of pediatrics includes the physical and psychosocial growth, development, and health of the individual. This commitment
begins prior to birth when conception is apparent and continues throughout infancy, childhood, adolescence, and early adulthood, when the
growth and developmental processes are generally completed. The responsibility of pediatrics may therefore begin with the fetus and continue
through 21 years of age. There are special circumstances (eg, a chronic illness and/or disability) in which, if mutually agreeable to the
pediatrician, the patient, and when appropriate the patient's family, the services of the pediatrician may continue to be the optimal source of
health care past the age of 21 years.
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POLICY STATEMENT

AAP Principles Concerning Retail-
Based Clinics
Retail-Based Clinic Policy Work Group

THE AMERICAN Academy of Pediatrics (AAP) opposes retail-based clinics (RBCs)
as an appropriate source of medical care for infants, children, and adolescents

and strongly discourages their use, because the AAP is committed to the medical
home model. The medical home model provides accessible, family-centered, com-
prehensive, continuous, coordinated, compassionate, and culturally effective care
for which the pediatrician and the family share responsibility.1 Given that the RBC
is not a medical home model, the AAP is particularly concerned with the effects of
the following attributes of an RBC on health care for children and adolescents:

● Fragmentation of care.

● The possible effects on quality of care.

● Provision of episodic care to children with special health care needs and chronic
diseases, who may not be readily identifiable.

● Lack of access to and maintenance of a complete, accessible, central health
record that contains all pertinent patient information.

● The use of tests for the purposes of diagnosis without proper follow-up.

● Possible public health issues that could occur when patients with contagious
diseases are in a commercial, retail environment with little or no isolation (eg,
fevers, rashes, mumps, measles, strep throat, etc).

● Seeing children with “minor” conditions, as will often be the case in an RBC, is
misleading and problematic. Many pediatricians use the opportunity of seeing
the child for something minor to address issues in the family, discuss any
problems with obesity or mental health issues, catch up on immunizations,
identify undetected illness, and continue strengthening the relationship with the
child and family. These visits are important and provide an opportunity to work
with patients and families to deal with a variety of other issues.

The AAP acknowledges that the shifting economic and organizational dynamics
of the current health care system will likely support the continued existence and
expansion of RBCs. However, the aforementioned concerns and the overall effects
these clinics will have on pediatric practice have led the AAP to respond with the
following principles:

1. Supporting the medical home model: RBCs should support the medical home
model by referring the patient back to the pediatrician or other primary care
physician for all future care. In the event that the patient does not have a
relationship with a pediatrician or primary care physician, RBCs should have
the means to assist the family in establishing contact with one within a medical
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home. Third-party payers are encouraged to provide
appropriate incentives to plan members to access the
medical home as the best practice model for pediatric
primary care.

2. Communication: The AAP recommends that RBCs
promptly communicate with the patient’s pediatri-
cian or other primary care physician within 24 hours
of the visit. At a minimum, the following information
should be included: patient’s name, date of birth, at
least 2 additional pieces of identifying information
(eg, parents’ name and/or address), reason for visit,
diagnosis and disposition, findings, laboratory results
(if any), and an indication as to whether any fol-
low-up is needed.

3. Using evidence-based medicine: The AAP recom-
mends that all those providing care to children follow
all AAP clinical guidelines as well as those guidelines
developed by other medical organizations that have
the support and endorsement of the AAP. RBCs
should be required to participate in ongoing quality-
improvement and quality-assurance processes, as is
required of pediatric and other primary care practices.
RBCs must meet all requirements related to quality
assurance and ensure full compliance with state li-
censure requirements for oversight or collaborative
protocols relative to scope of practice.

4. Contagious diseases: By providing medical care to
individuals in a retail-based setting, RBCs must take
the necessary precautions to prevent the spread of
contagious diseases. Although the RBC may have
policies that limit the scope of services, this may not
prevent individuals with contagious diseases from
seeking care at RBCs. This presents a potential public
health hazard to retail staff and customers who may
come in contact with a contagious individual. RBCs

should be subject to and comply with all health care
facility standards (eg, hygiene, safety, regulations of
the Occupational Safety and Health Administration,
policies and procedures for children with communi-
cable diseases, etc).

5. Financial incentives: The AAP is opposed to waiving
or lowering copays or offering financial incentives for
visits to RBCs in lieu of visits to pediatricians’ or other
primary care physicians’ offices. The AAP believes
that the medical home model is the optimal standard
of care, and RBCs are not medical homes. Payer in-
centives should not promote fragmentation of care
but instead should recognize and reward systems of
care that promote continuous, coordinated, and com-
prehensive care.
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POLICY STATEMENT

Abusive Head Trauma in Infants and
Children
Cindy W. Christian, MD, Robert Block, MD, and the Committee on Child Abuse and Neglect

ABSTRACT
Shaken baby syndrome is a term often used by physicians and the public to
describe abusive head trauma inflicted on infants and young children. Although
the term is well known and has been used for a number of decades, advances in
the understanding of the mechanisms and clinical spectrum of injury associated
with abusive head trauma compel us to modify our terminology to keep pace with
our understanding of pathologic mechanisms. Although shaking an infant has the
potential to cause neurologic injury, blunt impact or a combination of shaking and
blunt impact cause injury as well. Spinal cord injury and secondary hypoxic
ischemic injury can contribute to poor outcomes of victims. The use of broad
medical terminology that is inclusive of all mechanisms of injury, including
shaking, is required. The American Academy of Pediatrics recommends that pe-
diatricians develop skills in the recognition of signs and symptoms of abusive head
injury, including those caused by both shaking and blunt impact, consult with
pediatric subspecialists when necessary, and embrace a less mechanistic term,
abusive head trauma, when describing an inflicted injury to the head and its contents. Pediatrics 2009;123:1409–1411

HISTORY
The recognition of child abuse in modern medicine began in the 19th century, with the work of the French forensic
physician Ambroise Tardieu,1,2 who described a wide array of physical and sexual injuries to children, including
meningeal hemorrhage and brain injuries in fatally abused infants. More than 80 years later, American physicians
began describing the clinical and radiologic manifestations of child abuse. Pediatrician and radiologist John Caffey3,4

first described the association of chronic subdural hemorrhages and long-bone fractures in 1946, but it was not until
1972 that he published a seminal paper describing the radiologic and clinical features attributed to shaking injuries.
Ludwig and Warman5 first published the term “shaken baby syndrome” in their review of 20 infants and young
toddlers injured by shaking, none of whom showed evidence of impact injury to the head. In 1987, Duhaime et al6

reported that victims of fatal shaken baby syndrome, and many of those who survived their trauma, showed evidence
of blunt impact to the head at the time of diagnosis. The importance of impact in acceleration/deceleration injury was
supported by their basic biomechanical models, and they concluded that most serious abusive head injuries required
an impact to the head. The relative importance of impact as a contributor to the head injury sustained by abused
children became a source of controversy. Biomechanical modeling has since been used to both support and refute the
contributions of shaking or impact to abusive head trauma (AHT).7,8 In reality, all models and theories have known
limitations, and many clinicians and researchers acknowledge that precise mechanisms for all abusive injuries remain
incompletely understood.9 Efforts to better understand the mechanisms and causations of injury have improved the
gathering of objective data in the clinical realm. Case investigations, including meticulous medical history taking,
examinations, and medical workups, have expanded and improved. Medical diseases that can mimic the presentation
of AHT are recognized, and screening is performed when indicated. Social welfare, law enforcement, and legal
professionals have become better educated about AHT. Clinical research has expanded, and biomechanical modeling
of injuries has improved.

Case histories clearly support the conclusion that shaking occurs in some injury scenarios. Shaking was the most
commonly reported mechanism of injury described in a series of AHT cases in which perpetrators admitted abuse
(68% of 81 cases).10 Shaking alone was described in 32 cases, and only 4 of the victims showed evidence of impact
injury. Although this indicates incomplete admission to the injury mechanism in some cases, the commonality of a
described shaking mechanism along with the infrequency of impact evidence supports shaking as an important
mechanism of AHT. In addition, blunt impact trauma or impact combined with shaking can result in infant head
injuries.11 In severe and fatal cases, concomitant cervical spine injury can sometimes be found.12 Secondary brain
injury resulting from hypoxia, ischemia, and metabolic cascades contributes to poor outcomes.13,14 Shaken baby
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syndrome is a subset of AHT. Injuries induced by shaking
and those caused by blunt trauma have the potential to
result in death or permanent neurologic disability, in-
cluding static encephalopathy, mental retardation, cere-
bral palsy, cortical blindness, seizure disorders, and
learning disabilities. Medical and biomechanical re-
search, clinical and pathologic experience, and radiologic
advances have improved our understanding of the range
of mechanisms that contribute to brain injury from AHT,
yet controversy remains.

DISCUSSION
Few pediatric diagnoses engender as much debate as
AHT, in part because of the social and legal conse-
quences of the diagnosis. The diagnosis can result in
children being removed from their homes, parents losing
their parental rights, and adults being imprisoned for
their actions. Controversy is fueled because the mecha-
nisms and resultant injuries of accidental and abusive
head injury overlap, the abuse is rarely witnessed, an
accurate history of trauma is rarely offered by the per-
petrator, there is no single or simple test to determine
the accuracy of the diagnosis, and the legal conse-
quences of the diagnosis can be so significant.15 Because
the civil and criminal justice systems are often involved
in cases of AHT, the scientific debates related to mecha-
nism and causation of injury often are argued during
courtroom proceedings. On occasion, the courtroom al-
lows for scientific theory to be confirmed or refuted,16

but in reality, the American justice system is not de-
signed to determine scientific truth but, rather, to bal-
ance contested facts and bring closure to a dispute. Med-
ical terminology should accurately reflect the medical
diagnosis. The term “shaken baby syndrome” has be-
come synonymous in public discourse with AHT in all its
forms.17 The term is sometimes used inaccurately to
describe infants with impact injury alone or with multi-
ple mechanisms of head and brain injury and focuses on
a specific mechanism of injury rather than the abusive
event that was perpetrated against a helpless victim.
Legal challenges to the term “shaken baby syndrome”
can distract from the more important questions of ac-
countability of the perpetrator and/or the safety of the
victim. The goal of this policy statement is not to detract
from shaking as a mechanism of AHT but to broaden the
terminology to account for the multitude of primary and
secondary injuries that result from AHT, some of which
contribute to the often-permanent and significant brain
damage sustained by abused infants and children.

The term “shaken baby syndrome” has become rec-
ognized by the public; prevention strategies for curtailing
the incidence of AHT have been developed and re-
searched, and some states have mandated shaken baby
syndrome education for parents of all newborn infants.18

Because it may not be obvious to parents that shaking
can be harmful to infants, the newborn nursery is an
appropriate venue for this education. The American
Academy of Pediatrics supports prevention efforts that
reduce the frequency of AHT and recognizes the utility
of maintaining the use of the term “shaken baby syn-
drome” for prevention efforts. Just as the public com-

monly uses the term “heart attack” and not “myocardial
infarction,” the term “shaken baby syndrome” has its
place in the popular vernacular. However, for medical
purposes, the American Academy of Pediatrics recom-
mends adoption of the term “abusive head trauma” as the
diagnosis used in the medical chart to describe the constel-
lation of cerebral, spinal, and cranial injuries that result
from inflicted head injury to infants and young children.

THE ROLE OF THE PEDIATRICIAN
As mandated reporters of suspected child abuse and
neglect, pediatricians carry the burden of recognizing
and responding to medical manifestations of AHT. The
diagnosis is sometimes obvious, but injuries in many
symptomatic infants are unrecognized by unsuspecting
physicians.19 In addition, physicians do not always report
to child welfare agencies injuries that are highly suspi-
cious for abuse, which puts children at further risk for
injury.20,21 To protect abused infants and prevent future
severe neurologic injury, pediatricians must remain cog-
nizant of the possibility of AHT in infants who present
with both subtle and overt neurologic symptoms and
take seriously the ethical and legal mandates to report
suspected child abuse to governmental agencies for in-
vestigation. Pediatricians also have a responsibility to
consider alternative hypotheses when presented with a
patient with findings suggestive of AHT. A medical diag-
nosis of AHT is made only after consideration of all the
clinical data. On some occasions, the diagnosis is appar-
ent early in the course of the evaluation, because some
infants and children have injuries to multiple organ
systems that could only be the result of inflicted trauma.
On other occasions, the diagnosis is less certain, and
restraint is required until the medical evaluation has
been completed. However, as physicians, we have an
obligation to make a working diagnosis, as we do with
many other diagnoses, and take the legally mandated
steps for further investigation when indicated. Pediatri-
cians often find it helpful to consult a subspecialist in the
field of child abuse pediatrics to ensure that the medical
evaluation has been complete and the diagnosis is accu-
rate. Subspecialists in radiology, ophthalmology, neuro-
surgery, neurology, and other fields should also be con-
sulted when necessary to ensure a complete and
accurate evaluation. When child protective services or
law enforcement is involved in an investigation, the
pediatrician is required to interpret medical information
for nonmedical professionals in an understandable man-
ner that accurately reflects the medical data. Pediatri-
cians also have a responsibility to the family of the
abused child. The diagnosis of child abuse has enormous
social, psychological, and legal implications for families.
The role of the pediatrician is not to apportion blame or
investigate potential criminal activity but to identify the
medical problem, treat the child’s injuries, and offer
honest medical information to parents and families. Fi-
nally, pediatricians can work to prevent AHT by support-
ing prevention efforts in the community and in practice.
Pediatricians may help prevent AHT by providing antic-
ipatory guidance to new parents about the dangers of
shaking or impact and providing methods for dealing
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with the frustration of a crying infant. They can also
stress the importance of leaving a young infant or tod-
dler in the care of adults whom the parents trust will not
harm their child and can participate in comprehensive
community-based prevention efforts. AHT commonly
results in permanent neurologic damage and carries tre-
mendous family and societal costs. With an aim toward
prevention, the American Academy of Pediatrics recom-
mends the following.

RECOMMENDATIONS

1. Pediatricians should be alert to the signs, symptoms,
and head injury patterns associated with AHT.

2. Pediatricians should know how to begin a thorough and
objective medical evaluation of infants and children
who present for medical care with signs and symptoms
of potential AHT. Consultants in radiology, ophthalmol-
ogy, neurosurgery, and other subspecialties are impor-
tant partners in the medical evaluation and can assist in
interpreting data and reaching a diagnosis.

3. Pediatricians should consider consulting a subspecial-
ist in the field of child abuse pediatrics to ensure that
the medical evaluation of the patient has been com-
plete and that the diagnosis is accurate.

4. Pediatricians should use the term “abusive head
trauma” rather than a term that implies a single in-
jury mechanism, such as shaken baby syndrome, in
their diagnosis and medical communications.

5. Pediatricians should continue to educate parents and
caregivers about safe approaches to calming and cop-
ing with crying infants and the dangers of shaking,
striking, or impacting an infant’s head.
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POLICY STATEMENT

Access to Optimal Emergency Care
for Children
Committee on Pediatric Emergency Medicine

ABSTRACT
Millions of pediatric patients require some level of emergency care annually, and
significant barriers limit access to appropriate services for large numbers of chil-
dren. The American Academy of Pediatrics has a strong commitment to identifying
barriers to access to emergency care, working to surmount these obstacles, and
encouraging, through education and system changes, improved levels of emer-
gency care available to all children.

INTRODUCTION

Millions of infants, children, adolescents, and young adults seek emergency care
every year in the United States. Many individuals may not receive appropriate
acute care in a timely fashion because of numerous obstacles. Emergency depart-
ments (EDs) are the nation’s safety net. EDs provide comprehensive acute care 24
hours a day, 7 days a week.1–3 Factors that weaken this safety net disproportion-
ately affect vulnerable populations. Access to appropriate pediatric emergency
medical care is important for children, because substantial morbidity may occur if
care is delayed.

Problems That Restrict Access to Care

A. Lack of universal understanding and application of a definition of “emer-
gency.”

B. Lack of reasonable access to alternative sources of health care so that the ED is
left as the only place that will see everyone.

C. ED crowding and diversion of emergency medical services (EMS).

D. Lack of universal access to enhanced or basic 911 services and wireless 911
service for cellular phones, with reliance in some areas on local 10-digit
emergency telephone numbers.

E. The misconception that freestanding urgent care centers provide comprehen-
sive emergency services and that all EDs are equally equipped to care for
children.

F. Variability in the availability of appropriate equipment, supplies, and medica-
tions in emergency departments for children of all ages.4

G. Variability in pediatric training and experience among physicians and nurses
staffing EDs.

H. Lack of pediatric training and experience for prehospital EMS and interhospital
transport personnel.
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I. Lack of evidence-based guidelines for care efficacy
and safety within all levels of emergency medical
services for children.

J. Lack of access to pediatric emergency medical care
in many regions of the country.

K. Lack of reliable access to pediatric medical subspe-
cialists, pediatric surgical specialists, and mental
health professionals.

L. Lack of, or failure to initially identify, the medical
home, or failure to return the child to the medical
home after ED discharge.

M. Lack of or inadequate reimbursement for primary
care for large numbers of children.

N. Managed care protocols that bypass regional emer-
gency services for children.

O. Managed care protocols designed to reduce the use
of emergency facilities without providing appropri-
ate alternatives for care.

P. Failure by payers to use the “prudent-layperson”
standard for definition of emergency.

Q. Retroactive denial of third-party payment when di-
agnostic signs and/or symptoms suggest an emer-
gent condition but the final diagnosis (often estab-
lished after evaluation and treatment) is
“nonemergent.”

R. Denial of payment for services to insured patients
for any reason (eg, preexisting or chronic condi-
tions).

S. Increasing legislation and managed care initiatives
related to emergency access for children that often
require complex and time-consuming telephone
calls and documentation.

T. Fears borne by families of ill or injured children
regarding immigration issues, social service agency
intervention for child custody concerns, and other
legal or financial concerns.

U. Language and education barriers to understanding
appropriate utilization of less emergent sources of
care.

Since the American Academy of Pediatrics (AAP)
published the original policy statement on access to
emergency care in 19925 and a revision in 2000,6 several
substantial advances have occurred.

Advances That Promote Access to Emergency Care

● Significant increases in the number of emergency
medicine residents and residency programs that in-
clude specific training and experience in pediatric
emergencies.

● Development of dual pediatrics-emergency medicine
residency training programs.

● Significant increases in pediatric emergency medicine
fellowship programs.

● Increased availability of physicians with specific train-
ing and certification in pediatric emergency care.

● A substantial and ongoing increase in the presence of
board-certified emergency medicine physicians in EDs
throughout the country.

● Increasing numbers of providers at all levels taking
pediatric emergency courses such as Pediatric Ad-
vanced Life Support (PALS),7 Advanced Pediatric Life
Support (APLS),8 the Neonatal Resuscitation Program
(NRP),9 and the Emergency Nursing Pediatric Course
(ENPC).10

● Improvements in pediatric education for EMS provid-
ers and the Pediatric Education for Prehospital Profes-
sionals (PEPP) program.11

● Many available resources covering school and child
care emergencies12,13 (see additional publications at
http://bolivia.hrsa.gov/emsc and www.aap.org and
courses at www.nasn.org).

● Publication of the Institute of Medicine 199314 and
20063 reports on pediatric emergency care.

● Development of models and educational materials on
access to pediatric emergency medical care through
the Emergency Medical Services for Children (EMSC)
program of the Health Resources and Services Admin-
istration’s Maternal and Child Health Bureau (see
http://bolivia.hrsa.gov/emsc).15

● Publication of new manuals and texts that provide
education and information about access to pediatric
emergency care.16

● Publication of statements and guidelines for pediatric
facility categorization, emergency centers, office pre-
paredness, urgent care centers, and prehospital and
interfacility transport17–20 (including a policy statement
currently in development from the AAP on prepara-
tion of the offices of pediatricians and pediatric pri-
mary care providers).

● Institutional adoption of pediatric facility standards,
such as Emergency Departments Approved for Pedi-
atrics [EDAP], through legislation or voluntary partic-
ipation.21

● Development of model legislation for emergency care
for children.

● Formation of the Pediatric Emergency Care Applied
Research Network (PECARN) as a means to promote
evidence-based approaches to care.21

Despite this progress in access to emergency care,
more advances are needed.
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RECOMMENDATIONS
The AAP recommends that every child in need have
access to quality pediatric emergency medical care. Ef-
forts must be made at local, state, and federal levels to:

1. Improve prompt and appropriate access to pediatric
emergency medical care for all children regardless of
socioeconomic status, ethnic origin, immigration
status, type of insurance, location, or health status.

2. Increase public, professional, and government
awareness about the magnitude of the problem of
access to pediatric emergency medical care for chil-
dren.

3. Fund, support, and promote the further develop-
ment and improvement of EMS for children at fed-
eral, state, and local levels.

4. Improve awareness, dissemination, and use of the
large body of resources available through the Health
Resources and Services Administration’s Maternal
and Child Health Bureau’s EMSC program and pro-
vide ongoing funding support for future resource
development, education, research, and outcomes
evaluation by the EMSC program, as recommended
in the 2006 Institute of Medicine report.3

5. Improve optimal emergency care for children
throughout every aspect of the EMSC continuum,
from injury prevention to tertiary-level pediatric
emergency and critical care to rehabilitation, and
ultimately coordinate emergency care through the
medical home.

6. Promote the development of evidence-based guide-
lines and other strategies, such as medication dosing
guidelines, to improve care consistency and quality
and to reduce errors in the emergency care of chil-
dren.

7. Fund, support, and further develop research efforts
directed at all aspects of pediatric emergency care to
provide the foundation for evidence-based standards
for efficacious and safe patient care.

8. Encourage the implementation of enhanced (emer-
gency-access) 911 systems and wireless 911 services
for cellular phones.

9. Improve collaboration between schools, child care
facilities, mental health professionals, medical homes,
and local EMS to facilitate easy access into the EMS
system.

10. Encourage collaborative efforts by emergency care
physicians and primary care physicians to identify a
medical home for every child. If a medical home is
not identified, the ED should initiate the process of
locating a medical home for follow-up and ongoing
care after discharge.

11. Encourage the use of the emergency information
form (EIF) published by the AAP and American
College of Emergency Physicians (http://aappolicy.
aappublications.org/cgi/content/full/pediatrics;104/
4/e53) for children with special health care needs.

12. Encourage all EDs to establish transfer agreements
with facilities with higher levels of pediatric care to
ensure timely access to pediatric emergency and
subspecialty tertiary care for critically ill and injured
children.

13. Encourage state and local EMS system and ED pre-
paredness for pediatric emergencies and care of chil-
dren in disasters.

14. Encourage the availability of existing pediatric med-
ical subspecialists, pediatric surgical specialists, and
mental health professionals who have special skills
and expertise that are required for comprehensive
and optimal care of critically ill and injured children.

15. For pediatric surgical specialists and pediatric medi-
cal subspecialists who are in short supply, encourage
the expansion of training programs to ensure the
future availability of these professionals necessary to
provide specialized pediatric care.

16. Support and facilitate the practice of telemedicine to
optimize the delivery of care for services that can be
delivered via telemedicine.

17. Encourage managed care organizations to accept the
prudent-layperson definition of an emergency and
to provide reimbursement for services mandated by
the Emergency Medical Treatment and Active Labor
Act (42 USC §1395dd).

18. Payers should cover the expense of language-trans-
lation services required to provide emergency care.

The AAP membership and leadership, as advocates
for children, can and should make a strong commitment
to assist pediatricians and families in making decisions
about seeking timely and appropriate emergency care.
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INTRODUCTION

Pediatric cardiology is a complex, multifaceted
specialty composed of diverse clinical and aca-
demic subspecialty areas. It is characterized by

rapid growth of subspecialty areas and swift in-
corporation of new information from the clinical
and laboratory sciences. It is important, therefore,
to define the fellowship training required to
launch a successful career in pediatric cardiology.
The following document represents the first broad-
based effort to do so.

In 2000, the Society of Pediatric Cardiology Training
Program Directors (SPCTPD) embarked on the process
of defining fellowship training guidelines. The process
itself was broad-based and inclusive. All pediatric car-
diology training program directors were invited to
nominate members to participate in the training guide-
lines task forces; in turn, each task force was comprised
of all nominated members who agreed to participate.
Therefore, all training programs were provided an op-
portunity to actively participate.

In 2002, the American College of Cardiology (ACC)
approved and published the Revised Recommenda-
tions in Adult Cardiovascular Medicine Core Cardiol-
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‡ Former task force member during writing effort.
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ogy Training.1 As the SPCTPD was concluding its
training guideline development, plans were formalized
to use a similar process through the ACC Pediatric
Cardiology/Congenital Heart Disease Committee and
the ACC Training Program Directors Committee. Ac-
cordingly, a steering committee was developed with
original authors of the Pediatric Cardiology Training
Guidelines to form a liaison with the ACC, the Amer-
ican Heart Association (AHA), and the Section on Pe-
diatric Cardiology and Cardiac Surgery of the Ameri-
can Academy of Pediatrics (AAP) to agree on the final
guidelines and to publish them widely.

These guidelines are written with the planned goal
of serving as a practical resource for directors of
pediatric cardiology training programs. We also
hope that this document will prove useful to the
Residency Review Committee (RRC) for pediatric
training programs in the revision of requirements
for the accreditation of pediatric cardiology pro-
grams. The general requirements, clinical compe-
tencies, and oversight for fellows in pediatric car-
diology would remain the same as outlined by the
Accreditation Council for Graduate Medical Edu-
cation (ACGME).

GENERAL CONSIDERATIONS
The guidelines proposed in this document address

overall recommendations for training in pediatric car-
diology and important subspecialties within the field of
pediatric cardiology. Although we understand that the
pediatric RRC sets minimum standards for accredita-
tion of fellowship programs, this document endeavors
to define a more comprehensive set of guidelines for
pediatric cardiology fellowship training. Fellowship
training guidelines are presented for: general pediatric
cardiology (including inpatient care and consultations);
echocardiography and noninvasive imaging; electro-
physiology; cardiac catheterization and intervention;
cardiac intensive care; adult congenital heart disease;
and research participation. Each section other than gen-
eral pediatric cardiology specifies “core” and “ad-
vanced” training experiences. Core recommendations
are intended to be common training experiences for all
pediatric cardiology trainees regardless of long-term
career goals. Advanced recommendations are additional
training experiences for trainees intending to develop a
clinical or academic area of special competence. All
guidelines are recommended experiences, and not ab-
solute mandates, as it is recognized that each training
program has unique strengths and that clinical and
academic variation across training programs provides
important diversity for the specialty.

Table 1 summarizes the approximate time commit-
ment (in months) recommended for core training in
the task force reports that follow. Variations in these
time commitments should be allowed, as pediatric
cardiology programs vary widely in size, organiza-
tion, and emphasis. For example, in some programs,
fellows may get considerable cardiac intensive care
unit training during their general inpatient experi-

ences and not require a two- to four-month stand-
alone rotation. Thus, the training guidelines must
provide programs with flexibility to address individ-
ual trainee clinical and/or research training needs
during a core fellowship of 36 months’ duration.

The training program must possess the faculty
expertise, patient volume, and inpatient/outpatient
facilities to provide meaningful trainee experiences
as outlined in this document. All faculty should be
board certified or possess suitable equivalent quali-
fications. Recommendations for trainee and faculty
evaluation are those outlined in the “general and
special requirements” as published by the ACGME,
and training should take place within a program that
is accredited by the ACGME.

A comment about trainee research participation is
appropriate. The field of pediatric cardiology is ab-
solutely dependent upon research (basic and clinical)
for meaningful progress. There is a critical need for
the development of physician-scientists in our spe-
cialty to assure such future progress. Therefore, it is
key that training programs begin to prepare trainees
for a successful investigative career. Such prelimi-
nary research training will in most instances require
18 months or more. The balancing of clinical and
research training will continue to be a major issue for
training programs. It is highly probable that train-
ees who want to pursue a physician-scientist ca-
reer will require at least four years of fellowship to
begin the academic process and to finish training
in the clinical areas. The authors are in complete
agreement with the newly published American
Board of Pediatrics (ABP) Training Requirements
for subspecialty certification concerning scholarly
activity, meaningful accomplishments in research,
scholarship oversight, and differing pathways to
train physician-scientists.

APPENDIX
The authors of this section declare they have no

relationships with industry pertinent to this topic.

REFERENCE
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TABLE 1. Core Training Recommendations

Experience Time Commitment
(in months)

General experience (inpatient) 3–6
Echocardiography/imaging 4–6
Cardiac catheterization 3–4 (estimate*)
Electrophysiology 2–3
Cardiac intensive care 2–4
Adult congenital heart disease 0–2 (estimate*)
Research 12–18
Total 36

* Task Force identified experience-based recommendations. See
individual section for numbers.
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Task Force 1: General Experiences and Training

Hugh D. Allen, MD, FACC, FAHA, FAAP, Chair; J. Timothy Bricker, MD, FACC, FAAP;
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Tim C. McQuinn, MD, FAAP; Richard M. Schieken, MD, FACC, FAHA, FAAP;
William B. Strong, MD, FACC, FAAP; and Kenneth G. Zahka, MD, FACC, FAAP

INTRODUCTION

The goals of pediatric cardiology training
include acquiring the cognitive and pro-
cedural expertise required to provide high-

quality care to children with cardiovascular disease,
acquiring the academic skills to make meaningful
scholarly contributions to the specialty, and, im-
portantly, to develop the capacity for ongoing self-
education beyond the years of formal training.

The general training of pediatric cardiology fel-
lows builds on the general clinical and academic
skills acquired during residency training. The pe-
diatric cardiology fellow should be given broad
exposure to clinical activities in pediatric car-
diology inpatient and outpatient care, pediatric
cardiology inpatient and outpatient consulta-
tions, and in preventive cardiology. The academic
skills of formal presentation, small-group teaching,
literature review, data analysis, and study design
are also components of the general training guide-
lines.

CLINICAL TRAINING

A fundamental goal of clinical training is to
acquire bedside diagnostic skill and the ability
to provide high-qualilty consultative inpatient
and outpatient pediatric cardiology care. The core
skills of history-taking and physical examina-
tion are the only means for correctly initiating
diagnostic and management options appropriate
to the individual patient, and these must be
heavily stressed at all points of patient contact.
Pediatric cardiology fellows should be observed
by faculty while performing key portions of the
history and physical examination, and to also
have the opportunity to observe faculty perform
history-taking and physical examination, so that
meaningful discussion of useful strategies and
techniques may develop. Consultation services,
general inpatient wards, and outpatient clinics all
provide excellent opportunities for such interac-
tion.

The pediatric cardiology fellow must have the
opportunity to provide not only inpatient and
outpatient consultation services but also direct
patient care in both inpatient and outpatient
settings. There must be a continuity of care in
the outpatient clinic so that fellows can begin to

appreciate the course of pediatric cardiac dis-
ease over time and its cumulative impact on in-
dividual patients and their families. The combined
time commitment of the general inpatient and in-
patient consultation services should be no less than
three months. The continuity outpatient clinic should
begin early in fellowship and continue throughout
training, preferably on a biweekly basis. Both inpa-
tient and outpatient experiences should include ex-
posure to the management of the adult patient with
congenital heart disease.

There are many ways for general inpatient and
outpatient practices to be organized. In the deliv-
ery of high-level inpatient and outpatient care the
pediatric cardiologist must demonstrate effective
team leadership, accurate and efficient medical
record keeping, sensitivity to medical ethical is-
sues, an ability to communicate with and support
patients and their families through stressful deci-
sions and experiences, and show strict compliance
with federal regulatory statutes. The general inpa-
tient and outpatient training environment for pe-
diatric cardiology fellows must provide full oppor-
tunity for observation, acquisition, and application
of these skills by the trainee.

During the course of inpatient and outpatient ac-
tivities the pediatric cardiology fellow will become
familiar with a core knowledge base, as outlined in
Table 1, at a minimum.

DIDACTIC CONTENT

The Core Curriculum

The program should offer courses, seminars,
workshops, and/or laboratory experiences to pro-
vide appropriate background in basic and funda-
mental disciplines related to the heart and cardiovas-
cular system. A lecture series encompassing a core
curriculum in clinical and basic science topics must
be provided for pediatric cardiology fellows. It
should be designed so that the spectrum of topics
presented will be completed at least once in the
three years of accredited fellowship training. Pedi-
atric cardiology fellows should contribute formal
presentations of selected topics in the core curric-
ulum, both to strengthen their knowledge base and
to develop formal presentation skills. General ar-
eas to be covered in the core curriculum include
those listed in Table 1.
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Additional Conferences

Preoperative conferences with the cardiovas-
cular surgical service are essential. Journal clubs
are a recommended element of an academic en-
vironment and provide an excellent venue for
participatory evaluation of study design and data
analysis. Quality assurance evaluation and mor-
bidity/mortality conferences should be held pe-
riodically. Multidisciplinary clinical and research
conferences are highly desirable; according to
the strengths of the institution, contributors
might include neonatology, cardiothoracic sur-
gery, adult cardiology, cardiac pathology, physiol-
ogy, pharmacology, pulmonology, intensive care,
cardiac anesthesiology, cardiovascular radiology,
clinical genetics, molecular genetics, tissue en-
gineering, stem cell biology, or developmental
biology. In all of these conferences, pediatric car-
diology fellows should be provided with active
roles appropriate to their level of knowledge and
training.

TEACHING AND EVALUATION SKILLS

It is a fundamental responsibility in academic
medicine that those with the most experience
must teach. The pediatric cardiology fellow will
often be the most clinically experienced house
officer on a team of residents, interns, and/or
medical students. The fellow in that setting
should be expected to provide lectures/seminars
to the team of house officers. The pediatric
cardiology fellow should also be allowed the
opportunity to practice clinical leadership, or-
ganizational skills, and impromptu educational
activities as appropriate to his/her demonstrated
level of knowledge and training. There should
be occasion for observation and critique of
these skills by the attending physician as well as
demonstration of these skills to the fellow by the
attending.

Pediatric cardiology fellows should develop
formal evaluation of trainees and training skills
during their fellowship. To do so, they should
participate in feedback to residents, students,
and cardiology attendings throughout their rota-
tions regarding their own educational and tech-
nical progress and the progress of other team
members. Accurate self-evaluation is the most
valuable skill of all and should be nurtured in all
phases of pediatric cardiology training.

APPENDIX

The authors of this section declare they have no
relationships with industry pertinent to this
topic.

TABLE 1. Core Knowledge Base

Anatomy and physiology of congenital heart defects (e.g.,
tetralogy of Fallot, hypoplastic left heart syndrome,
ventricular septal defect)

Cardiac, autonomic and noncardiac causes of syncope and near-
syncope

Cardiac MRI/CT
Cardiac sequelae of chronic hepatic disease
Cardiac sequelae of chronic renal disease
Cardiac sequelae of HIV/AIDS
Cardiac sequelae of obstructive sleep apnea
Cardiac sequelae of oncologic therapy
Cardiomyopathy, heart failure, and transplantation in the

pediatric patient
Cardiopulmonary bypass
Cardiovascular pharmacology
Cardiovascular physiology and anatomy
Cardiovascular sequelae and follow-up in Marfan, William,

DiGeorge, Turner, and Noonan syndromes
Cardiovascular sequelae of pregnancy and the impact of

congenital heart disease
Cardiovascular sequelae of rheumatologic disease
Cardiovascular sports medicine
Care of the single ventricle patient
Cellular electrophysiology (e.g., action potentials and ion channels)
Chest pain
Clinical electrophysiology (e.g., mechanisms of arrhythmias,

pacemakers, ablative therapy)
Coagulation and anticoagulation
Diagnosis and management of arrhythmias
Diagnosis and management of elevated pulmonary vascular

resistance
Diagnosis and management of intravascular/intracardiac

thrombosis
Diagnosis and management of left-to-right shunt lesions
Diagnosis and management of patent ductus arteriosus in

premature infants
Diagnosis and management of right to left shunt lesions
Diagnosis and management of valvular heart disease, including

artificial heart valves
Diagnostic evaluation of heart murmurs
Differential diagnosis and management of cardiac tumors
Differential diagnosis and management of pericardial effusion

and pericardial tamponade
Embryonic, fetal, and postnatal cardiovascular development
Endocarditis
Exercise testing
Fetal/neonatal/perinatal cardiovascular physiology
Genetics of cardiovascular diseases of childhood
Hyperlipidemia
Hypertension
Kawasaki disease
Medical ethics
Normal cardiovascular anatomy and physiology, including

exercise physiology
Obesity
Pericarditis and pericardial effusions
Physics of echocardiography and Doppler analysis
Physiology and natural history of congenital heart disease
Population health
Preventive cardiology, including prevention of adult acquired

heart disease
Quality assurance and process improvement methodology
Rationale, expectations, and methods of screening for congenital

heart disease in neonates with trisomy of chromosome 21, 18,
or 13

Rationale, expectations, and methods of screening for congenital
heart disease infants of diabetic pregnancies

Rationale, expectations, and methods of screening for congenital
heart disease in the presence of neonatal emergencies such as
gastroschisis, omphalocele, congenital diaphragmatic hernia,
or cardiorespiratory failure leading to extracorporeal
membrane oxygenation

Rheumatic fever
Risk factors in childhood and adolescence
Segmental cardiac analysis
Statistics and study design
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INTRODUCTION

Noninvasive imaging, including echocardiog-
raphy and magnetic resonance imaging
(MRI), is a primary means for elucidating the

anatomy and physiology of childhood heart disease.
Competence in performance and interpretation of
echocardiography and MRI is now essential to the
practice of pediatric cardiology. Depending upon
one’s individual career goals, varying levels of ex-
pertise may be expected to be achieved during fel-
lowship training. This document defines the levels of
knowledge and expertise that pediatric cardiology
trainees should acquire in echocardiography and
MRI during training, and it offers guidelines for
achieving these levels of competence.

Training guidelines have been previously pub-
lished for pediatric echocardiography,1 fetal echocar-
diography,2 and pediatric transesophageal echocar-
diography.3 Those documents were reviewed and
considered during preparation of these guidelines.
The guidelines presented here differ in some in-
stances from previous recommendations because
this task force recognizes that training programs
have changed significantly over the decade since the
last guidelines were promulgated.

PEDIATRIC ECHOCARDIOGRAPHY
Echocardiography, as used in this document, in-

cludes two-dimensional imaging of the heart and
related structures, M-mode echocardiography for as-
sessment of chamber size and function, color M-
mode and Doppler tissue and flow mapping, pulsed
and continuous-wave spectral Doppler flow analy-
sis, and other variations of these basic modalities
used to assess the structure and function of the heart
and related organs, including new technologies such
as three-dimensional echocardiography as they be-
come available.

Facilities and Environment
The pediatric echocardiography laboratory should

serve a hospital with inpatient and outpatient facili-
ties, neonatal and pediatric intensive care units, a
pediatric cardiac catheterization/interventional lab-
oratory, and an active pediatric cardiac surgical pro-
gram. The pediatric echocardiography laboratory
should be under the supervision of a full-time pedi-
atric cardiologist-echocardiographer qualified to di-
rect a laboratory, and whose primary responsibility
is supervision of the laboratory. The laboratory must
perform a sufficient number of pediatric transtho-

racic, pediatric transesophageal, and fetal echocar-
diograms1,4 each year to allow trainees sufficient ex-
posure to both normal and abnormal examinations.

LEVELS OF EXPERTISE
Training goals defined here are to enable trainees

to achieve one of two levels of expertise in echocar-
diography as appropriate for career goals.

Core

• Understanding of the general physical properties
of ultrasound and clinical ultrasound technology.

• Ability to perform and interpret transthoracic
echocardiography in normal infants, children and
adolescents, and in those with childhood heart
disease, with consultation as needed.

• Basic introduction to the principles of performing
and interpreting transesophageal and fetal echo-
cardiograms. Physicians with core expertise only
are not expected to perform transesophageal and
fetal echocardiograms independently.

Advanced

• Special expertise in performance and interpreta-
tion of transthoracic echocardiography in all forms
of congenital and acquired pediatric heart disease,
including the adult with congenital heart disease,
enabling the practitioner to function indepen-
dently.

• Ability to perform and interpret transesophageal
and fetal echocardiography independently.

• Ability to supervise training and performance of
sonographers, fellows, and other physicians.

TRAINING GUIDELINES
Core training should be achieved by all pediatric

cardiology fellows during core clinical training, typ-
ically during four to six months dedicated to echo-
cardiography over the course of the standard three-
year training program. This level of expertise is
anticipated to be sufficient for those fellows who do
not plan to pursue echocardiography as an area of
subspecialization.

Advanced training requires an additional 9 to 12
months of training and may be achieved through a
dedicated experience in pediatric echocardiography
after completion of core pediatric echocardiography
instruction. This level of training is appropriate for
those physicians who intend to be dedicated pediat-
ric echocardiographers.

1578 RECOMMENDATIONS FOR TRAINING IN PEDIATRIC CARDIOLOGY
 at Amer Acad of Pediatrics on January 16, 2008 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


TRAINING GOALS
Successful completion of each training level

should result in competence in the following specific
areas.

Core

• Understanding of the physical properties of ultra-
sound.

• Proper, safe, and facile use of ultrasound instru-
ments.

• Knowledge of the limitations of echocardiogra-
phy.

• Recognition of cardiac structures displayed by
echocardiography and the correlation between
echocardiographic images and cardiac anatomy.

• Interpretation of Doppler flow information and
deduction of cardiovascular physiology.

• Performance and interpretation of complete trans-
thoracic two-dimensional and M-mode echocar-
diograms, Doppler color-flow mapping, and
pulsed- and continuous-wave spectral Doppler
flow analysis in normal pediatric patients and in
those with childhood heart disease, with consul-
tation as needed.

• Assessment of systolic, diastolic, and regional
myocardial function in normal pediatric patients
and those with childhood heart disease, with con-
sultation as needed.

• Ability to review critically published clinical re-
search in echocardiography.

Advanced
In addition to core competencies, other goals in-

clude:

• Independent performance and interpretation of
complete transthoracic two-dimensional and M-
mode echocardiograms, Doppler color-flow map-
ping, and pulsed- and continuous-wave spectral
Doppler flow analysis in normal pediatric patients
and in those with childhood heart disease.

• Independent assessment of systolic, diastolic and
regional myocardial function in normal pediatric
patients and in those with congenital or acquired
heart disease, to include stress echocardiographic
studies.

• Special expertise in the performance and interpre-
tation of pediatric transthoracic, pediatric trans-
esophageal, and fetal echocardiography.

• Training of sonographers and junior pediatric car-
diology trainees.

• Participation in basic or clinical research in echo-
cardiography, including presenting original data
at one or more scientific meetings.

TRAINING METHODS
Each level of training may be achieved by the

methods outlined in the following text or by compa-
rable alternative methods. A summary of the recom-
mended minimum number of procedures is found in
Table 1.

Core
Each trainee should perform and interpret at least

150 pediatric echocardiograms, including at least 50
in patients one year of age or younger, under the
supervision of the laboratory director or other qual-
ified staff pediatric cardiologist-echocardio-
grapher(s). Each trainee should also review at least
150 additional pediatric echocardiograms.

In addition, the laboratory director or other staff
pediatric cardiologist-echocardiographer(s) should
conduct regular laboratory conferences with the
trainee(s) to present illustrative cases and to teach
proper interpretation and the limitations of echocar-
diography. Pathological specimens, models, or pho-
tographs for echocardiographic-anatomic correlation
are excellent teaching aids that should be incorpo-
rated wherever possible.

Integration of echocardiography into the clinical
practice of pediatric cardiology should be demon-
strated on inpatient and outpatient rotations and at
medical-surgical management conferences.

Research training for pediatric cardiology trainees
should include active participation in reviews of scien-
tific journal articles that pertain to echocardiography.

Advanced
Each advanced-level trainee should perform and

interpret at least 200 additional pediatric transtho-
racic echocardiograms and review, or perform and
interpret, another 200 pediatric echocardiograms. As
with core training, at least 50 of these should be done
in infants one year of age or younger. Each trainee
should perform a significant number of echocardio-
grams independently (one-third to one-half of the
exams), with subsequent review and critique of the
examination by the responsible staff pediatric cardi-
ologist-echocardiographer. Teaching methods out-
lined in the previous text should be continued here.

Each advanced-level trainee should perform and
interpret at least 50 pediatric transesophageal echo-
cardiograms, including manipulation of the trans-
ducer and registration of images, under direct
supervision by a dedicated pediatric cardiologist-
echocardiographer. The trainee should perform intu-
bation of the esophagus in at least 20 patients under
the direct supervision of a pediatric cardiologist-ech-
ocardiographer or anesthesiologist experienced in
the procedure. An ideal environment for learning
pediatric transesophageal echocardiography is the
operating suite during performance of intraoperative

TABLE 1. Echocardiography Training—Recommended Mini-
mum Procedure Numbers

Core training
TTE perform and interpret (�1 year of age) 150 (50)
TTE review 150

Advanced training*
TTE perform and interpret (�1 year of age) 200 (50)
TTE review 200
TEE perform and interpret 50
Fetal echocardiogram 50

* Numbers are in addition to those obtained during core training.
TEE � transesophageal echocardiogram; TTE � transthoracic

echocardiogram.
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examinations, but the training experience should not
be limited to this venue and should include the in-
tensive care unit, cardiac catheterization suite, and
outpatient examinations.

Each advanced trainee should perform and/or
review at least 50 fetal echocardiograms. The
trainee must master the fundamental skills of de-
termining fetal position, situs, cardiac anatomy,
and cardiac rhythm under the supervision of a
dedicated pediatric cardiologist-echocardiogra-
pher. The trainee should observe and participate in
the discussion of the findings with the parents by
the staff echocardiographer responsible for the ex-
amination. As the trainee’s experience progresses,
a significant proportion (30% to 50%) of studies
should be performed independently, including
cases with normal and abnormal cardiac anatomy
and rhythm, with supervision by a dedicated pe-
diatric cardiologist-echocardiographer. Each
trainee should understand how to recognize and
approach fetal heart failure, and he or she should
understand the association of fetal heart disease
with extracardiac structural abnormalities, syn-
dromes, and chromosomal abnormalities.

Research training for pediatric cardiology trainees
should include, at a minimum, active participation in
reviews of scientific journal articles that pertain to
echocardiography. In addition, participation in basic
or clinical research in echocardiography should be
encouraged.

Each advanced-level trainee should be given re-
sponsibility for participating in the training of sonog-
raphers and junior pediatric cardiology fellows, ini-
tially with supervision of the laboratory director and
then independently and also presenting echocardio-
graphy-related teaching conferences and formal di-
dactic lectures.

EVALUATION
The laboratory director, in consultation with the

teaching staff, should evaluate each trainee in writ-
ing on a regular basis. Trainees should maintain a log
of all echocardiograms performed and reviewed, in-
cluding the age of the patient and the diagnosis. The
log should be reviewed regularly by both the labo-
ratory director and the training program director to
ensure that each trainee is obtaining adequate and
balanced experience.

The evaluation should be reviewed with each
trainee and a written copy provided. If a trainee does
not appear to be progressing adequately during the
rotation, a meeting should be scheduled as soon as
possible to inform the trainee and to discuss poten-
tial remedial measures. The evaluation should be
based on achievement of the expected levels of com-
petence in the areas outlined in the previous text.

Direct observation of the trainee during perfor-
mance of echocardiograms provides information
about imaging skills and understanding of the ultra-
sound instruments. Conferences in which echocar-
diograms are presented provide an opportunity to
assess skills in interpretation of images and Doppler
recordings. The trainees’ understanding of research
design and methods and ability to review research

can be critically evaluated during journal club meet-
ings or other venues for medical literature review.
Teaching skills and effectiveness can be evaluated by
direct observation and from evaluations by sonogra-
phers and more junior trainees and by performance
at teaching conferences prepared and delivered by
trainees.

Pediatric Cardiovascular Magnetic Resonance Imaging
Magnetic resonance imaging (MRI) as used in this

document includes anatomic and functional cardio-
vascular MRI in congenital and acquired pediatric
heart disease as well as in the adult with congenital
heart disease. At present, there are no specific guide-
lines for training or credentialing in pediatric cardio-
vascular MRI. It is likely that the training guidelines
for pediatric cardiovascular MRI proposed here will
require amendment as the field evolves. These
guidelines must be considered as goals and should
not be considered as requirements.

LEVELS OF EXPERTISE
Trainees may achieve one of two levels of expertise

in pediatric cardiovascular MRI as appropriate for
career goals.

Core

• Familiarity with the general physical principles
upon which MRI is based.

• Ability to view and understand MR images in
normal infants, children, and adolescents and
those with childhood heart disease.

• Introduction to commonly used imaging protocols
and MRI terminology.

Advanced

• Thorough understanding of clinical MRI instru-
ments and the imaging protocols used for cardio-
vascular imaging and physiological analysis (e.g.,
quantitative analysis of ventricular function and
blood flow).

• Ability to independently perform and interpret all
types of MRI in childhood heart disease and con-
genital heart disease at all ages.

• Ability to supervise training of technologists, fel-
lows, and other physicians.

TRAINING GUIDELINES
Training in pediatric cardiovascular MRI should

occur within a pediatric cardiology fellowship pro-
gram and/or a pediatric radiology training program
accredited by the Accreditation Council for Graduate
Medical Education (ACGME). The MR laboratory
should serve a hospital with both inpatient and out-
patient facilities, neonatal and pediatric intensive
care units, a pediatric cardiac catheterization/inter-
ventional laboratory, and an active pediatric cardiac
surgical program. The MRI laboratory should be un-
der the supervision of a full-time cardiologist and/or
radiologist qualified in cardiovascular MRI, and it
must perform a sufficient number of annual exami-
nations to allow each trainee sufficient exposure to
both normal and abnormal examinations.
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Core training should be achieved by all pediatric
cardiology fellows during the core clinical years of
the program. This level of expertise may be sufficient
for those fellows who plan to practice clinical pedi-
atric cardiology with access to a pediatric cardiolo-
gist or radiologist with special expertise in pediatric
cardiovascular MRI.

Advanced training requires a minimum of six
months of instruction in addition to core training.
This level of training is appropriate for those physi-
cians who intend to have special expertise in pediat-
ric cardiovascular MRI and is recommended for di-
rectors of pediatric cardiovascular MRI laboratories.

TRAINING GOALS
Successful completion of each training level

should result in competence in the following specific
areas.

Core

• Physical principles of MRI and physiologic analy-
sis.

• Limitations of, and contraindications to, MRI.
• Recognition of cardiac structures displayed by

MRI and the correlation between MR images and
cardiac anatomy.

• Basic familiarity with commonly used imaging
protocols, their clinical uses, and MRI terminol-
ogy.

• Critical review of published clinical research in
pediatric cardiovascular MRI.

Advanced

• Thorough understanding of MRI physics, instru-
mentation, nomenclature, and safety.

• Special expertise in the performance and interpre-
tation of pediatric cardiovascular MRI, including
all commonly used imaging and flow analysis pro-
tocols.

• Training of technologists and junior pediatric car-
diology trainees.

• Management of and quality assurance for the MRI
laboratory.

• Basic or clinical research in pediatric cardiovascu-
lar MRI, including presenting original data at one
or more scientific meetings.

TRAINING METHODS
Each level of training may be achieved by the

methods outlined in the following text or by compa-
rable alternative methods.

Core
Pediatric cardiology trainees should gain exposure to

cardiovascular MRI through active review of scientific

journal articles that pertain to pediatric cardiovascular
MRI, discussion with cardiologists and radiologists
who perform cardiovascular MRI, and, if possible, re-
view of cardiovascular MRI examinations.

Advanced
During a fellowship in pediatric cardiovascular

MRI, each trainee should perform and/or interpret
at least 100 cardiovascular MRI examinations in pa-
tients with congenital or acquired childhood heart
disease, including adult patients with congenital
heart disease. As the trainee’s experience progresses,
an increasing proportion of these examinations
should be performed independently, with review
and critique by the laboratory director.

Research training should include continued critical
review of the pediatric cardiovascular MRI literature
and an opportunity to perform basic or clinical research
leading to publication or presentation of scientific data.

Each trainee should be given responsibility for
participating in the training of technologists and jun-
ior pediatric cardiology fellows, initially with super-
vision of the laboratory director and subsequently
independently. In addition, each trainee should have
opportunities to observe and participate in the man-
agement of the laboratory, especially quality im-
provement initiatives.

EVALUATION
The laboratory director, in consultation with the

teaching staff, should evaluate each trainee in writ-
ing. The evaluation should be reviewed with each
trainee and a written copy provided. The trainee
should maintain a log of all examinations performed
and reviewed, including the age of the patient, diag-
nosis, and role of the trainee in the examination.

APPENDIX
The authors of this section declare they have no

relationships with industry pertinent to this topic.
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INTRODUCTION

The purpose of this document is to recommend
minimum training experiences in cardiac cathe-
terization for clinical fellows in pediatric cardiol-

ogy training programs. Training guidelines in cardiac
catheterization are well-established in adult cardiovas-
cular medicine,1,2 and they have been considered re-
cently in pediatric cardiology as well.3,4

Pediatric cardiac catheterization is a unique spe-
cialty encompassing a wide range of diagnostic and
therapeutic techniques applied to a diverse group of
congenital and acquired cardiovascular disorders. A
physician who performs a pediatric cardiac catheter-
ization must possess the technical skills and clinical
judgment to safely and accurately perform a thor-
ough diagnostic cardiac catheterization and angio-
graphic study. Furthermore, an interventional pedi-
atric cardiologist must also assess the indications for
a catheter intervention, including the risks of per-
forming or not performing the procedure (i.e., re-
quires knowledge of the natural history of the de-
fect), and must skillfully perform the appropriate
catheter intervention. It is appropriate, therefore, to
delineate minimal training requirements in cardiac
catheterization for pediatric cardiology trainees.

There are no studies relating training experiences
to subsequent clinical skill in pediatric cardiac cath-
eterization. Therefore, the recommendations in Task
Force 3 represent the opinions of the authors. To help
guide this process, all Accreditation Council for
Graduate Medical Education (ACGME)-accredited
pediatric cardiology training programs were sur-
veyed in 2001 to inquire about current practices and
opinions regarding fellow training in pediatric car-
diac catheterization and intervention. Thirty-two
programs responded. The responses represented the
opinions of fellowship directors (n � 21), catheter-
ization laboratory directors (n � 15), and division
directors (n � 13) (in some programs one individual
holds more than one position). This document draws
on this Training Program Survey to help define train-
ing guidelines in this specialty.

FACILITIES AND ENVIRONMENT
Training in cardiac catheterization should occur

within a pediatric cardiology fellowship program
that is accredited by the ACGME. The cardiac cath-
eterization laboratory should serve a hospital with
inpatient and outpatient facilities, neonatal and pe-
diatric intensive care units, and an active pediatric
cardiac surgical program. The pediatric cardiac cath-

eterization laboratory should be under the supervi-
sion of a full-time pediatric cardiologist, whose pri-
mary responsibility is supervision of the laboratory.
The laboratory must perform a sufficient number of
cardiac catheterizations and interventional proce-
dures to provide each trainee with an acceptable
experience.

The cardiac catheterization program must have a
regular teaching conference in which diagnostic data
(hemodynamic and angiographic) and therapeutic
outcomes are formally discussed. In addition, each
program that provides advanced interventional train-
ing must have a regular morbidity and mortality
conference in which all adverse outcomes of catheter
interventions are systematically reviewed. Partici-
pants in this conference should include cardiology
faculty, clinical fellows, and preferably pediatric car-
diothoracic surgeons and cardiac anesthesiologists.
Active participation in these conferences by all clin-
ical cardiology fellows, particularly those at advanced
levels, is essential to clinical training that emphasizes
quality outcomes.

LEVELS OF EXPERTISE
In this report we discuss core training for all fel-

lows, and advanced training for fellows desiring spe-
cial expertise in cardiac catheterization and interven-
tional cardiology. The core training is recommended
for all clinical fellows during their core clinical expe-
rience. It is intended to be sufficient for fellows who
do not plan a career in interventional pediatric car-
diology, but who may be required to perform simple
diagnostic studies and to interpret catheterization
and angiographic data in their clinical practices.
(Cardiologists who provide “diagnostic only” cathe-
terization services must coordinate the care closely
with interventional cardiologists and surgeons at re-
ferral centers to minimize the need for repeat cathe-
terization procedures.) The advanced training pro-
vides expertise in both diagnostic and interventional
catheterization procedures, and it is intended to
qualify a fellow to embark upon a career in cardiac
catheterization and intervention.

Core Training: Goals and Methods
Core training in cardiac catheterization refers to the

training experiences recommended for all clinical
cardiology fellows, regardless of specific career
goals. In the Training Program Survey, there was
unanimous support for core training in cardiac cath-
eterization for all clinical fellows. The goal of such
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core training is to introduce fellows to the field of
cardiac catheterization and the risks and benefits of
catheter-based procedures, to teach basic diagnostic
catheterization skills, and to provide a basic knowl-
edge of hemodynamics, angiography, and radiation
safety. A core curriculum in pediatric cardiac cathe-
terization should include the topics and experiences
outlined in Table 1.

The core training should involve each clinical fel-
low in a minimum of 100 cardiac catheterizations, at
least 20 of which include an interventional compo-
nent (Table 2). These experiences should familiarize
the fellow to the indications for cardiac catheteriza-
tion and intervention, femoral vessel access tech-
niques, basic catheter manipulations, hemodynamic
measurements and calculations, and angiographic
interpretations. Participation by the fellow as either
the primary operator or the primary assistant is sat-
isfactory involvement. A log book should be main-
tained by the fellow to document the experience and
outcomes of catheterization.

Advanced Training: Goals and Methods
Advanced training in cardiac catheterization refers

to the training recommended for pediatric cardiol-
ogy fellows who intend to pursue a career in pedi-
atric cardiac catheterization and interventional car-
diology. Therefore, the advanced training goal is to
prepare the trainee to independently perform diag-
nostic and therapeutic catheter procedures with ex-
cellent outcomes. Prerequisite to these advanced
training experiences is the successful completion of
core training. Advanced training should involve
each fellow in a minimum of 200 catheterization
procedures, at least 100 of which are interventional.
The minimum recommended numbers of procedures
are specified in Table 3 (and are in addition to those
obtained during the core training). The procedure
types and numbers in Table 3 are recommended
guidelines, not mandates, as it is understood that
some qualified programs may not perform every
procedure. Participation by the fellow as either the

primary operator or the primary assistant is satisfac-
tory involvement.

A minimum number of procedures is necessary,
but this is not sufficient to prepare a trainee for a
career in cardiac catheterization and intervention.
Also important to a successful career, and perhaps
more crucial, are technical facility and good clinical
judgment. During advanced training the trainee
must acquire sophisticated skills in complex catheter
manipulations, wire and sheath exchanges, device
implantation techniques, and retrievals. Further-
more, good clinical judgment regarding the indica-
tions for and against intervention require a thorough
knowledge of the natural history of congenital car-
diac defects,5,6 and of the medical, catheter, and sur-
gical options available for treatment. It is the respon-
sibility of the training program director to assure that
each advanced trainee graduates with the technical
skills, clinical judgment, and cognitive knowledge to
pursue an independent career in pediatric cardiac
catheterization.

A log book is to be maintained by the advanced
fellow to document the nature and outcome of each
diagnostic and interventional procedure he or she
participated in throughout training. The fellow
should also participate actively in regular cardiac
catheterization teaching and morbidity conferences
where outcomes and complications of interventional
procedures are thoroughly discussed (see the previ-
ous text). Finally, it is strongly recommended that the
advanced fellow participate in at least one clinical
research project related to cardiac catheterization
and/or interventional cardiology.

Advanced training in pediatric cardiac catheteriza-
tion requires a dedicated 12-month experience, at a
minimum. Some fellowship programs may be able to
offer the recommended advanced training experi-
ences during a 3- or 3.5-year training program. Nev-
ertheless, even in those programs additional training
provides the fellow an opportunity to enhance tech-
nical skills and clinical judgment in this very com-
plex specialty. The authors of this document believe
that the highest-quality training is obtained during a
fourth-year experience. Three or 3.5 years of training
may be satisfactory for some individuals if all ad-
vanced training guidelines are achieved, and partic-

TABLE 1. Recommended Body of Knowledge Covered Dur-
ing Core Training

• Indications for and risks of cardiac catheterization and
angiography

• Indications for and risks of therapeutic catheter procedures
• Interpretation of pressure waveforms
• Interpretation of O2 saturation data
• Fick principle and shunt calculations
• Vascular resistance calculations
• Cardiac angiography: basic techniques/angles/interpretation
• Radiation safety

TABLE 2. Core Training—Recommended Minimum Case
Numbers*

Total cardiac catheterizations 100
Interventional procedures 20

Type of intervention
Balloon septostomy† 5
Other Not specified

* Numbers represent the median response from the Training Pro-
gram Survey.
† Fluoroscopic orechocardiographic guidance.

TABLE 3. Advanced Training—Recommended Minimum
Case Numbers*

Total cardiac catheterizations 200
Interventional procedures 100

Type of intervention
Balloon septostomy† 5
Transseptal puncture 10
Pulmonary valve dilation 10 (5 newborns)
Aortic valve dilation 10 (5 newborns)
Pulmonary artery dilation 10
Pulmonary artery stent 10
Coarctation dilation 10
Coarctation stent 5
Collateral occlusion 10
Ductus arteriosus occlusion 10
Atrial septal defect occlusion 10

* Numbers represent the median response from the Training Pro-
gram Survey.
† Fluoroscopic or echocardiographic guidance.
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ularly if the fellow’s next postgraduate position can
be anticipated to provide ongoing mentoring for
complex interventions.
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INTRODUCTION

The field of clinical cardiac electrophysiology
has rapidly expanded over the past 30 years.
Advances in the diagnosis and treatment of

pediatric cardiac rhythm disorders, and the increas-
ing trend in medicine in general to develop criteria or
guidelines for competence and training in specific
fields, have led to the need to develop guidelines for
training in pediatric clinical cardiac electrophysiol-
ogy (CCEP).

The American College of Cardiology (ACC),
American Heart Association (AHA), and Heart
Rhythm Society (formerly NASPE) have addressed
training guidelines in adult CCEP.1–3 The extensive
body of literature regarding adult CCEP training and
basic electrophysiology (EP) knowledge provides an
important background and should be applied in an
appropriately modified form to pediatric CCEP
training.4–21 Recognizing the considerable differ-
ences in the pediatric and adult cardiology popula-
tions, guidelines that are unique to the pediatric and
congenital heart disease population must be devel-

oped. Canadian recommendations for training in pe-
diatric EP have been published.22 It should be recog-
nized that pediatric patients are unique, as recog-
nized by the separate training programs and board
certification for pediatricians and internists, and for
adult and pediatric cardiologists. In addition, the
pediatric electrophysiologist will have experience
and expertise in groups unique to pediatric cardiac
electrophysiology, including the fetus with in utero
arrhythmias, the child with a structurally normal
heart and supraventricular tachycardia, ventricular
tachycardia, or other arrhythmias, the child with pre-
operative or postoperative arrhythmias after surgery
for congenital heart disease, and the adult with con-
genital heart disease, both in the pre- and postoper-
ative states. This unique group of adults with con-
genital heart disease is best served by those with a
combined knowledge of congenital heart disease and
age-specific disease processes, whether this be pro-
vided by a combination of pediatric and adult cardi-
ologists or single individuals with broad training or
dual training in pediatric and adult cardiology.
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FACILITIES AND ENVIRONMENT
Training should be obtained in an Accreditation

Council for Graduate Medical Education (ACGME)-
accredited pediatric cardiology training program.
Recommendations for catheter ablation facilities
have been published.2,9 Pediatric catheterization lab-
oratory facilities should be available with the appro-
priate EP equipment to perform EP studies and cath-
eter ablation. These facilities should ensure a safe,
sterile, and effective environment for invasive EP
studies and implantation of pacemakers and arrhyth-
mia control devices. In many settings, the operating
room can be used for the pacing/arrhythmia control
devices. Although experience at outside institutions,
including adult programs, may be valuable, no more
than two to four months of the one-year advanced
training should be spent at other institutions. In par-
ticular, added experience in pacemaker and implant-
able cardioverter-defibrillator (ICD) implantation, as
well as in ventricular tachycardia studies, may be
acquired at a certified adult CCEP program, pro-
vided that it is within the previously noted time
frame.

At least one board-certified pediatric cardiologist
with advanced CCEP skills should be identified as
the director of the core and advanced Electrophysi-
ology Training Program. Because there is currently
no pediatric EP examination, consideration should
be given for one pediatric EP faculty member to take
the NASPExAM, or its successor examination. For
advanced training of fellows, at least one faculty
member should be skilled in the implantation of
pacemakers and ICDs.

LEVELS OF EXPERTISE
In this report we discuss core training for all fel-

lows and advanced training for fellows desiring spe-
cial expertise in pediatric CCEP. The core training is
recommended for all clinical fellows during their
core clinical experience. It is intended to be sufficient
for fellows who do not plan a career in EP. The
advanced training provides expertise in both diagnos-
tic and therapeutic EP and it is intended to qualify a
fellow to embark upon a career in pediatric CCEP.
Within the advanced level are two tracks related to
expertise in pacemaker/ICD care: track 1 physicians
prescribe and follow patients who require pacemak-
er/ICD care; track 2 physicians will also be skilled in
device implantation.

Core Training: Goals and Methods
Core EP training is required of all trainees to be a

competent pediatric cardiologist. The goal is to en-
able all trainees to be skilled in electrocardiographic
(ECG) interpretation, including standard, ambula-
tory (Holter), exercise ECGs, and transtelephonic
ECGs.

Additionally, the trainee should understand the
indications for and the use of noninvasive diagnostic
techniques including exercise testing, 24-h ambula-
tory and event monitors, and tilt table testing and
should have a general understanding of their inter-
pretation. All trainees should be able to properly
interpret cardiac arrhythmias and manage arrhyth-

mias in the acute care setting. There should be an
understanding of the use of non-pharmacologic
methods and pharmacologic agents to treat arrhyth-
mias, including drug interactions and proarrhythmic
potential. The trainee should understand the indica-
tions for the selection of patients for specialized elec-
trophysiologic studies, including ablation. In addi-
tion, the trainee should obtain a basic understanding
of the indications for, and the information obtained
from, invasive EP studies. This should include an
understanding of the use of information obtained
from these testing modalities for the management of
the patient’s clinical condition. The trainee should
have skills in the interpretation of basic EP informa-
tion obtained from electrophysiology study (EPS).

Participation in at least 10 EPS cases including
catheter placement and analysis of electrophysi-
ologic tracings are needed to acquire these skills. The
trainee should understand the evaluation of patients
with syncope, palpitations, chest pain, and irregular
heart rhythms. All trainees should understand the
indications for pacemaker placement, know the dif-
ferences in pacing modes, understand and be able to
perform basic pacemaker interrogation, reprogram
and troubleshoot pacemakers, recognizing basic mal-
functions such as capture failure, sensing malfunc-
tions, and battery end of service characteristics. Par-
ticipation by the trainee in at least 20 pacemaker
evaluations is recommended to develop these skills.
The trainee should receive instruction in the inser-
tion, management, and follow-up of temporary pace-
makers, including measurement of pacing and sens-
ing thresholds. He or she should understand the
general indications for consideration of the use of
arrhythmia control devices (ICDs and anti-tachycar-
dia devices) and know when to refer these patients
for more advanced EP evaluation. The trainee should
understand the indications and techniques for elec-
tive and emergency cardioversion. Four elective di-
rect current cardioversions are required.

The core training to obtain the previously de-
scribed skills and knowledge should occur in the first
three years of pediatric cardiology training and be
equivalent to two to three months of concentrated
study, but may be acquired throughout the three
years as needed to obtain designated competence
skills (Table 1).

Advanced Training (Year 4 � Year 5): Goals and
Methods

The goal of advanced training is to enable the pe-
diatric electrophysiologist to perform, interpret, and
train others to conduct and interpret specific proce-
dures at a high skill level. Tables 2 and 3 describe the
competence skills necessary for advanced-level train-
ing. The recommended minimum procedures are
summarized in Table 4 for both core and advanced
training.

Advanced-level skills involve understanding the
evaluation and management of common arrhyth-
mias, from the fetus to young adult. In addition,
advanced understanding of complex arrhythmia
management, especially in the postoperative period
after repair of congenital heart defects and in special
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groups such as long QT syndrome, Brugada syn-
drome, and right ventricular dysplasia, should be
attained. Evaluation and management of the patient
with all forms of syncope should be accomplished,
including the performance of tilt table testing when
appropriate. In those programs that employ tilt test-
ing, participation in at least 10 procedures in a pedi-
atric or adult laboratory is advisable. A thorough
understanding of pathophysiology and therapy of
syncope and tilt testing should be required of all
trainees. Advanced-level trainees should develop the
cognitive skills to evaluate the patient with a family
history of sudden cardiac arrest or death. Skill and
experience should be encouraged in pediatric EPS
interpretation and use of the EP data to make man-
agement and therapeutic decisions. Experience with
esophageal EPS should be obtained with participa-
tion in 10 procedures. The indications, risks, and
benefits of these procedures should be known.

Advanced-level trainees will develop technical
and cognitive skills and experience in the perfor-
mance of invasive diagnostic and therapeutic CCEP.
At least 75 diagnostic intracardiac EPS should be
performed, of which at least 10 should be patients
with ventricular tachycardia. At least 40 of these
diagnostic procedures must be in patients who are 12
years of age or younger, and at least 10 should be in
patients with repaired or palliated congenital heart
disease. In addition, participation in at least 40 cath-
eter ablation procedures is required. The diagnostic
portion of a catheter ablation procedure may be used
to satisfy the requirement for participation in 75 di-
agnostic procedures. Participation should include
scrubbing for the case, catheter manipulation, anal-
ysis, review of tracings, and generation of a report.

Advanced understanding of pacemaker indica-

tions, optimal pacemaker choices, and follow-up of
pacemaker patients should be obtained. The Heart
Rhythm Society has recommended two tracks for
those caring for pacemaker patients. Track 1 involves
electrophysiologists who will be involved in pre-
scribing and following pacemaker and ICD patients.
Track 2 individuals prescribe, implant, and follow
patients with pacemakers and ICDs. In both tracks,
advanced understanding of pacemaker and ICD in-
dications, optimal pacemaker choices, and evalua-
tion or follow-up of 75 pacemaker/ICD patients
should be obtained. In addition, attendance—includ-
ing intraoperative testing of 35 pacemaker or ICD
implants (20 new, 10 revisions, 5 ICDs)—is required.
To implant pacemakers and ICDs, direct participa-
tion in a total of at least 50 pacemaker and device
implants is required, of which a reasonable number
should be complex devices including ICDs. As new
technology develops, the number of device implants
necessary to achieve competence may change. Par-
ticipation should include scrubbing for the surgery,
catheter manipulation, participation in intraopera-
tive testing, and generation of a report. As the skills
for implanting devices in smaller children are spe-
cific to pediatric EP, at least 15 of these implantation
procedures should be in children less than 12 years
of age. Also, experience with implantation in patients
with repaired congenital heart disease is essential.

Advanced-level pediatric electrophysiologists
should have all the skills noted in the previous text,
but they may or may not perform the implantation of
pacemakers and ICDs. If the pediatric clinical cardiac
electrophysiologist does not actually perform these

TABLE 1. Core Competence Skills

• Interpretation of ECGs, Holters, exercise testing, and event
monitors with arrhythmia recognition

• Recognition of developmental changes in cardiac rates and
rhythm with age and of “normal” variants of rhythm

• Management of arrhythmias in the acute care setting,
including uses of pharmacologic agents, cardioversion with
esophageal or intracardiac pacing, and direct current
cardioversion

• Management of common chronic arrhythmias such as infant
supraventricular tachycardia

• Evaluation of the patient with documented arrhythmia,
symptoms of arrhythmia (palpitations, increased or decreased
heart rate, irregular heart rhythm), and syncope or
presyncope

• Treatment of patients with all forms of syncope
• Evaluation of patients with long QT syndrome or family

history of sudden death and management of these patients
• Knowledge of indications for use of noninvasive EP testing
• Knowledge of indications for invasive EP studies and general

understanding of information obtained from EPS, including
interpretation of basic EP information

• Knowledge of indications for catheter ablation, understanding
of procedure and complications of procedure

• Knowledge of indications for pacing, anti-tachycardia device,
and ICD placement

• Knowledge of pacing modes, basic pacemaker interrogation,
reprogramming, and trouble-shooting for loss of capture,
under or over sensing, battery end of life

• Temporary transvenous and transcutaneouspacing
• Evaluation of EP literature

TABLE 2. Advanced EP Clinical Competence Skills

Advanced competence skills include core basic skills plus:
• Management of all types of cardiac arrhythmias in all ages

from the fetus to young adult
• Evaluation and management of patients with specific

arrhythmia syndromes including long QT syndrome,
Brugada syndrome, and right ventricular dysplasia

• Evaluation of patients with family history of sudden
cardiac death

• Management of complex arrhythmias, especially in
postoperative congenital heart disease patients

• Evaluation of patient with syncope including, when
appropriate, performance of tilt table testing with
appropriate interpretation and management of patient

• Performance of esophageal EPS
• Knowledge of the indications, risks, and benefits of EPS/

catheter ablation
• Interpretation and use of EPS data
• Technical and cognitive skills to perform EPS/catheter

ablation, using current mapping technology and techniques
• Advanced knowledge of selection of pacemaker type,

programming, follow-up, and trouble-shooting
• Advanced knowledge of pacemakers and implantable

cardioverter-defibrillators
• Intraoperative evaluation and programming of pacemakers

and ICDs

TABLE 3. Advanced EP Research Competence Skills

• Evaluation of EP literature
• Development of clinical research skills
• Completions of EP project which results in an abstract and/or

manuscript
• Grant submission is encouraged
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procedures, they should participate in the intraoper-
ative evaluation and postoperative care. Advanced-
level training is expected for any pediatric electro-
physiologist who implants pacemakers and ICDs.
An additional one to two years after the general
cardiology training program is required to achieve
advanced-level training. Supplementary training
may be required to achieve track 2 implantation com-
petence. Part of this experience with implantation
may be gained in an outside program or an affiliated
adult CCEP training program. Until specific pediat-
ric pacemaker and ICD certification is available, con-
sideration should be given for advanced trainees
implanting pacemakers and ICDs to take the NASPE
examination.

Specific Program Content (Core and Advanced Levels)
Trainees will be expected to develop an appropri-

ate level of knowledge and experience in the follow-
ing areas:

• Basic cellular and whole organ EP related to nor-
mal physiology and cardiac arrhythmias in all pe-
diatric and adult congenital patients.

• Pharmacologic principles underlying the use of
antiarrhythmic drugs and the effects of various
conditions encountered in pediatrics on the use of
those drugs (prematurity, developmental biologic
changes, including those in volume of distribu-
tion, hepatic and renal clearance, drug interac-
tions, and congestive heart failure).

• Management of pediatric and adult patients with
congenital heart disease and cardiac arrhythmias;
knowledge of presentation and natural history of
the variety of arrhythmias encountered in pediat-
ric electrophysiology practice; understanding of
the effects of various management strategies on

the physiology and psychology of the pediatric
and congenital heart patient.

• Expertise in the use of the ECG and other nonin-
vasive specialized testing, including ambulatory
monitoring, transtelephonic monitoring, exercise
stress testing, and tilt table testing to evaluate
cardiac arrhythmias and symptoms.

• An understanding of the indications, contraindi-
cations, and potential risks and benefits of intra-
cardiac EPS and esophageal EPS. Core-level train-
ees should have a general understanding of the
information provided by EPS and recognize basic
information provided such as site of heart block,
identification of mechanism of the arrhythmia,
and location of accessory pathways or focal ar-
rhythmia sites. Advanced-level trainees should
have experience with esophageal EPS for the treat-
ment and evaluation of arrhythmias. Advanced
trainees should also develop an advanced under-
standing of intracardiac EPS interpretation and
use of the data for management. In addition, ad-
vanced trainees should develop the advanced cog-
nitive and technical skills to perform EPS.

• Proficiency in the use of esophageal, temporary
postoperative epicardial wire, and intracardiac
EPS for diagnosis and treatment should be
achieved. This includes the ability to manipulate
catheters, knowledge of EP equipment and cathe-
ters, and ability to perform the full spectrum of
programmed electrical stimulation and intracar-
diac mapping and to interpret the results.

• Advanced trainees should develop the full spec-
trum of cognitive and technical skills in all types
of catheter ablation in children and young adults
with congenital heart disease. Advanced trainees
should develop skills in the indications for and

TABLE 4. Core and Advanced Training: Recommended Minimum Experiences

Level of Training Core Pediatric Cardiology Training Advanced Pediatric EP Training

Training time 2 to 3 months equivalent 12 months or more post general
PC training*

ECG interpretation 500† 1,500
Ambulatory ECG interpretation 50 200
Exercise ECG 10 40
Tilt table tests 2 10
Transesophageal EPS/temporary postoperative

epicardial wire study
5 10

Intracardiac EPS 10 75‡
Intracardiac EPS 12 years of age or less 40
Intracardiac EPS in repaired congenital heart

disease
10

Catheter ablation 5 40
Catheter ablation 12 years of age of age or less 20
Catheter ablation in repaired congential heart

disease
10

DC cardioversion 4 10
Pacemaker � ICD

Evaluations/follow-up 20 50
Intraoperative evaluation pacemakers and

devices
35 (20 new, 10 revisions, 5 ICDs)

Track 2: implant pacemaker and complex
devices

50 (15 in ages 12 yrs or less)

* 4 to 6 months of this training could be obtained during a regular 3-year pediatric cardiology training program if it did not interfere with
other required training.
† ECG reading may be performed throughout three-year fellowship.
‡ The diagnostic portion of an ablation procedure may be used to satisfy this requirement.
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potential complications of catheter ablation and
should be prepared to treat any of these compli-
cations. During the four years of training, the ad-
vanced trainee should develop skills in trans-
septal perforation by participating in at least 10
transseptal procedures. Trainees should have ex-
posure to and develop skills in manipulation of
ablation catheters for antegrade ablation; retro-
grade (transaortic) ablation experience is also
highly desirable.

Core-level trainees should have a basic knowledge
and understanding of the use of pacemakers and
ICDs in pediatric and congenital heart patients. In
addition, the core trainee should develop an under-
standing of pacemakers and skills in evaluation of
pacemaker problems that may occur. Advanced-
level trainees should have advanced knowledge in
the evaluation and management of pacemakers and
ICDs. In addition, advanced trainees will participate
in implantation (either intraoperative evaluation or
actual implant depending on whether track 1 or 2 is
chosen) of pacemakers and ICDs, and provide expert
understanding and management of implanted pace-
makers and ICDs. In addition, advanced-level train-
ees should have an understanding and experience in
using pacemakers and ICDs for noninvasive EPS and
internal cardioversion. All levels should have skills
in introducing temporary transvenous pacemakers.
All levels should have experience with transcutane-
ous pacing. Both levels should have the skill to use
transthoracic temporary postoperative epicardial
wires for the recording of electrograms. Advanced
trainees should have knowledge and experience in
using these wires to convert arrhythmias.

Core-level trainees should have a basic under-
standing of the indications for and use of cardiac
surgery to treat arrhythmias. Advanced level train-
ees should provide expert mapping and other EP
knowledge at the surgical procedure.

Specific formal instruction topics should be cov-
ered in a core lecture series and in a journal club
format. There should be regularly scheduled confer-
ences regarding EPS interpretation, application of
the EPS to the patient’s clinical management, and
conferences on interpretation of standard and ambu-
latory ECGs.

EVALUATION AND DOCUMENTATION OF
COMPETENCE

The program director is expected to maintain ad-
equate records of each individual’s training experi-

ences and performance of various procedures for
appropriate documentation for levels 1 or 2. The
trainees should maintain records of participation in
the form of a log book containing clinical informa-
tion, procedure performed, and outcomes, listing
any complications encountered. Finally, formal writ-
ten evaluations should occur at least every three
months.

Track 2 will develop skills in implantation of pace-
makers and ICDs, including extraction.
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INTRODUCTION

Although pediatric cardiac critical care, as a
distinct field of interest, is a relatively recent
development, treating critically ill patients

has always been a substantial part of clinical pediat-
ric cardiology. In addition, even pediatric cardiolo-
gists who do not provide primary care for critically
ill patients will be asked to consult on such patients.
It therefore seems appropriate to specify what
knowledge and skills relevant to the care of critically
ill patients should be taught in a pediatric cardiology
fellowship program.

FACILITIES AND ENVIRONMENT
Not all pediatric cardiac training programs have a

separate pediatric cardiac intensive care unit (ICU),
and in some training programs the primary care of
hemodynamically compromised cardiac patients is
provided by physicians other than pediatric cardiol-
ogists. However, this should not preclude trainees
from attaining the specified requirements through
interaction with pediatric cardiologists, pediatric in-
tensivists, neonatologists, pediatric cardiac surgeons,
and other practitioners. Because the advanced prac-
titioner must be board eligible or board certified in
pediatric cardiology, it is implied that the pediatric
cardiology training be done in an Accreditation
Council for Graduate Medical Education (ACGME)-
approved training program. The additional nine
months of advanced training specified below should
take place in an institution in which at least 250
pediatric cardiac procedures per year (this number is
by consensus of the authors), utilizing cardiopulmo-
nary bypass, are performed.

LEVELS OF EXPERTISE
In formulating the core training requirements, it

was expected that all board-certified pediatric cardi-
ologists should be proficient in the following: 1) the
evaluation and (at least) initial stabilization of the
hemodynamically compromised pediatric patient
with heart disease; and 2) consultation with sur-

geons, pediatric intensivists, neonatologists, and oth-
ers regarding the medical, and preoperative and
postoperative management of pediatric patients with
heart disease.

It is unrealistic to expect all pediatric cardiac train-
ees to be expert (and stay expert) in the most ad-
vanced aspects of pediatric cardiac critical care. In
many centers the critical care management of pedi-
atric cardiac patients is provided primarily by pedi-
atric intensivists, neonatologists, or pediatric cardiac
surgeons, rather than by cardiologists. However,
given that most pediatric cardiologists will occasion-
ally be responsible for situations such as those pre-
viously noted, it is important that they can provide
appropriate care until consultation with those more
experienced in pediatric cardiac intensive care can be
obtained. In some cases the pediatric cardiologist
may be the only source of expertise (e.g., in under-
standing the limitations of echocardiography in de-
lineating the anatomy/physiology of a hemodynam-
ically compromised postoperative patient). Hence, it
is important that the pediatric cardiologist be famil-
iar with critical care-related issues, often specific to a
given cardiac lesion, when providing consultation in
the context of the critically ill patient. Thus, core
requirements apply to all trainees seeking board cer-
tification in pediatric cardiology.

Advanced requirements, which are more compre-
hensive, apply to practitioners who will undertake
primary responsibility for the comprehensive man-
agement of critically ill pediatric patients with con-
genital or acquired heart disease.

These documents specify training guidelines in
pediatric cardiac critical care for pediatric cardiology
trainees. The advanced guidelines specify training
requirements only for practitioners who are board
eligible/board certified in pediatric cardiology.
These guidelines do not address what might be a
suitable course of training for cardiac critical care for
practitioners with primary training in a discipline
other than pediatric cardiology.
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CORE TRAINING: GOALS AND METHODS

General Requirements
At the end of the pediatric cardiology fellowship,

the board-eligible pediatric cardiologist should reli-
ably be able to do the following:

1) Evaluate and treat neonates and infants with
critical structural cardiac disease. Evaluation and
treatment includes:
a) Establishing an accurate anatomic diagnosis

and ascertaining the relevant cardio-pulmo-
nary physiology.

b) Providing appropriate medical therapy to sta-
bilize the patient (provide for adequate oxy-
gen delivery and organ perfusion).

c) Knowing what medical and surgical treat-
ments are appropriate for the condition and
what the short- and long-term outcomes of
these therapies are.

In particular, the trainee should have sufficient
training and experience to be efficient in manag-
ing these patients:
• Neonates and infants with ductal-dependent

left and right-sided obstructive lesions.
• Neonates with d-transposition of the great ar-

teries.
• Neonates with total anomalous pulmonary

venous connection with obstruction.
• Infants with anomalous origin of the left cor-

onary artery.
2) Evaluate and treat neonates, infants, and older

patients with other forms of critical cardiac
disease.

In particular, the trainee should have sufficient
training and experience to be efficient in evalu-
ating and treating these patients:
• Patients with primary myocardial dysfunc-

tion.
• Patients with acutely compromised cardiopul-

monary status due to myocarditis or cardio-
myopathy (including that due to rheumatic
fever, Kawasaki disease, and so on).

• Patients with acutely symptomatic arrhyth-
mias.

• Patients with acutely compromised cardiopul-
monary status due to endocarditis.

• Patients with pericardial effusion.
• Patients having a hypercyanotic episode (“tet

spell”).
• Neonates and infants with increased pulmo-

nary vascular resistance, with or without
structural abnormality of the heart.

3) Provide care, or consultation for those providing
primary care, for cardiac patients with illness of
non-cardiac origin.

For example, a cyanotic patient with respira-
tory syncitial virus pneumonitis requires care
somewhat different than a patient with a normal
heart.

4) Provide consultation for those caring for postop-
erative cardiac patients.

In particular, the pediatric cardiologist should
be able to do the following:

• Provide interpretation of diagnostic studies,
such as echocardiograms and heart catheter-
ization, including clearly delineating the lim-
itations of such studies.

• Diagnose and treat acutely symptomatic ar-
rhythmias.

• Provide consultation regarding therapies to
maximize oxygen delivery and cardiac out-
put.

• Provide consultation regarding pharmaco-
logic and other therapies for patients with
“single ventricle” physiology.

• Provide consultation regarding therapy for
patients with increased pulmonary vascular
resistance.

SPECIFIC AREAS OF KNOWLEDGE AND
COMPETENCE

The following section lists certain areas of special
importance.

1. Cardiopulmonary physiology, especially as it ap-
plies to cardiac patients in the ICU setting.
a) Determinants of, and means of influencing,

oxygen delivery, cardiac output, and vascular
resistance.

b) The physiology of the patient with a single
ventricle, including determinants of, and
means of influencing, systemic arterial oxy-
gen saturation, systemic perfusion, and myo-
cardial work.

c) The physiology of the patient with a ductal-
dependent left-sided obstructive lesion, in-
cluding determinants of, and means of influ-
encing, systemic arterial oxygen saturation,
systemic perfusion, and myocardial work.

d) The physiology of the patient with a fixed
restriction of pulmonary blood flow, includ-
ing determinants of, and means of influenc-
ing, systemic arterial oxygen saturation, sys-
temic perfusion, and myocardial work.

e) The physiology associated with d-transposi-
tion of the great arteries.

f) The physiology of cardiopulmonary interac-
tion, including how mechanical ventilation af-
fects cardiac output.

2. Cardiovascular pharmacology.
The trainee should learn the actions, mecha-

nisms of action, side effects, and clinical use of:
a) Inotropic agents (e.g., digoxin, adrenergic

agonists, phosphodiesterase inhibitors).
b) Vasodilators/antihypertensive agents (e.g., al-

pha adrenergic antagonists, angiotensin-con-
verting enzyme inhibitors, calcium channel
antagonists, beta adrenergic antagonists).

c) Commonly used antiarrhythmic drugs (e.g.,
digoxin, procainamide, lidocaine, amioda-
rone).

d) Inhaled nitric oxide.
e) Prostaglandin E1.
f) Neuromuscular blocking agents (e.g., pancu-

ronium, succinylcholine).
g) Analgesics and sedatives (e.g., morphine, fen-

tanyl, ketamine, benzodiazepines).
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h) Anticoagulants (unfractionated and low mo-
lecular weight heparin, warfarin).

i) Diuretics (e.g., furosemide, chlorothiazide).
j) Prostacyclin and other pulmonary vaso-

dilators.
3. The relationship between cardiac structure, func-

tion, and clinical state.
The trainee should learn:
a) How cardiac structural abnormalities (e.g.,

obstruction of the atrial septum in hypoplastic
left heart syndrome) affect cardiopulmonary
function, physiology, and hence the clinical
state of the patient.

b) Methods (e.g., echocardiography, invasive
pressure measurements, arterial blood gas
analysis, magnetic resonance imaging) to de-
termine and measure cardiac structure, func-
tion, and physiology in the ICU patient, and
the limitations of these techniques.

c) Indications for remedy of structural lesions (in
both unoperated and operated patients), and
appropriate means of therapy (surgical, cath-
eter-based intervention).

4. Diagnosis and therapy of arrhythmias, especially
those occurring in ICU patients.

In particular, the trainee should be familiar
with the use of atrial and ventricular pacing
leads or transesophageal electrocardiography for
diagnosing and treating arrhythmias, and the
diagnosis and therapy of junctional ectopic
tachycardia.

5. Airway management skills.
6. Provision of analgesia and sedation.
7. Conduct of cardiopulmonary resuscitation.
8. Commonly used modes of mechanical ventila-

tion and their application in patients with heart
disease.

9. Common complications that occur in cardiac pa-
tients in the ICU, and how they may be pre-
vented and treated.
The trainee should be familiar with factors that
predispose to common postoperative complica-
tions (e.g., catheter-related sepsis, pathological
thrombosis, surgically-induced heart block), ap-
propriate diagnostic techniques, and therapy for
these complications.

10. Familiarity with extracorporeal membrane oxy-
genation and other cardiac support systems.

11. Indications for, and general principles, for pro-
viding “end-of-life” or “palliative” care.

REQUIRED TRAINING PERIOD FOR CORE
TRAINING

In training programs where pediatric cardiology
fellows provide primary care of pediatric cardiac
patients in the ICU (generally programs that have a
separate cardiac ICU), a minimum of two months’
full-time experience in the ICU is recommended. For
programs where pediatric cardiology fellows act as
consultants for cardiac patients in the intensive care
setting, at least four months’ experience providing
such consultation is recommended.

Trainees will be evaluated by the appropriate su-
pervising faculty, and both written and oral feedback

will be provided to the trainee. Written evaluations,
addressing specific areas of competence, will be de-
veloped at each training site.

ADVANCED TRAINING: GOALS AND METHODS
Advanced training in pediatric cardiac intensive

care is intended to prepare practitioners who will
undertake primary responsibility for the comprehen-
sive management of critically ill patients with con-
genital or acquired heart disease. Because this disci-
pline stands at the nexus of pediatric cardiology and
pediatric critical care, some physicians with primary
training in fields other than pediatric cardiology
work in this area. This document describes an appro-
priate advanced practitioner training program only
for physicians board eligible or board certified in
pediatric cardiology; it does not specify what an
appropriate training program should be for those
trained in other disciplines (e.g., critical care medi-
cine [CCM] or pediatric anesthesiology).

GENERAL REQUIREMENTS
1. The advanced practitioner must be board certi-

fied/board eligible in pediatric cardiology.
2. Advanced practitioners must have (at least) nine

months of clinical training beyond the core train-
ing as outlined in the previous text. (This excludes
practitioners doubly boarded in pediatric cardiol-
ogy and pediatric CCM.) Practitioners with train-
ing in (only) pediatric cardiology are therefore
expected, in addition to having three years of
pediatric cardiology training, to have one month
of training in anesthesia, four months’ experience
predominantly in general pediatric CCM, and at
least four months’ experience caring for pediatric
cardiac patients in the ICU setting (a total of 9
months).
The practitioner must have sufficient experience in

managing term and pre-term neonates both preop-
eratively and postoperatively.

SPECIFIC AREAS OF KNOWLEDGE AND
COMPETENCE

Specific requirements for advanced training in-
clude all of those for core training (listed in the
previous text), as well as the following:

1. Mechanical ventilation.
a) Indications for and utilization of commonly

employed modes of mechanical ventilation, as
well as more advanced modes of ventilation
(e.g., high-frequency oscillatory ventilation).

b) Optimal ways of providing gas exchange for
patients with congenital heart disease, taking
into account factors such as the effect of air-
way pressure on venous return, the impact of
fiO2 on pulmonary vascular resistance, arte-
rial O2 saturation, and systemic perfusion.

c) Pulmonary toxicity related to barotrauma, vo-
lutrauma, and high levels of inspired oxygen,
and how to minimize such toxicity.

2. Indications for, application of, and complications
related to mechanical support for the failing car-
diopulmonary system. Current systems that pro-
vide such support include extracorporeal life
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support, ventricular support devices, and intra-
aortic balloon pumps. Expertise in at least one
form of mechanical support should result from
advanced-level training.

3. Performance of invasive procedures often re-
quired in managing critically ill cardiac patients.
These procedures include advanced techniques
for intravascular access (e.g., subclavian vein and
internal jugular venous cannulation), insertion of
chest tubes, pericardiocentesis, and so on.

4. Utilization of more advanced cardiovascular
pharmacologic therapy (e.g., esmolol for therapy
of hypertension, vasopressin for therapy of hy-
potension).

5. Advanced skills in evaluation and treatment of
arrhythmias (e.g., utilization of epicardial elec-
trodes and transesophageal leads for diagnosis
and treatment of rhythm abnormalities, use of
pharmacologic agents to treat arrhythmias, and
so on).

6. Advanced management of pulmonary hyperten-
sion.

7. Diagnosis and treatment of less frequently en-
countered/more complex postoperative compli-
cations, including lesion-specific complications.
Such complications include significant residual
cardiac lesions, paralyzed hemi-diaphragm(s),
large airway obstruction, compartment syn-
drome following femoral arterial cannulation for
cardiopulmonary bypass, prolonged chest tube
drainage, and so on. The practitioner should be
familiar with indications for invasive evaluation

(e.g., heart catheterization or bronchoscopy) and
invasive therapy (e.g., additional cardiac sur-
gery, interventional catheterization, tracheos-
tomy).

8. Evaluation and management of multisystem or-
gan failure.

9. Postoperative management of orthotopic heart
transplant patients, and management of acute
rejection.

10. Diagnosis and management of renal failure, in-
cluding indications for renal replacement ther-
apy.

11. Diagnosis and management of forms of neuro-
logical dysfunction, sometimes seen in patients
with critical heart disease (seizures, stroke,
global ischemia, increased intracranial pressure).

12. Available means of providing nutritional sup-
port, and the most appropriate means for a given
patient.

13. Transfusion management, and recognition and
treatment of common transfusion-related com-
plications.

APPENDIX
Dr. David L. Wessel declared that he had the fol-

lowing relationships with industry relevant to this
topic—Pfizer (consultant and research grant); INO
Therapeutics (consultant and scientific advisory
board). The other authors of this report declared that
they have no relationships with industry pertinent to
this topic.

Task Force 6: Training in Transition of Adolescent Care and Care of the
Adult With Congenital Heart Disease

Daniel J. Murphy, Jr, MD, FACC, FAAP, Chair; and Elyse Foster, MD, FACC, FAHA

INTRODUCTION

The number of adults with congenital heart dis-
ease (CHD) has increased significantly over the
past 20 years. Palliative surgery and, more re-

cently, non-surgical and medical interventions have
permitted even those with the most complex lesions
to reach adulthood. The recent Bethesda Conference
estimated that there are approximately 420,000 CHD
patients in the U.S., based on models that exclude
simple congenital lesions such as bicuspid aortic
valve, small atrial or ventricular septal defect, and
mild pulmonary stenosis. Of those patients, approx-
imately three-fourths have lesions that are moder-
ately complex and one-fourth have lesions of great
complexity.

Establishing an adequate system for the care of
these individuals is a challenging task that can best
be accomplished through an integrative approach
that draws on the skills and knowledge base of both
pediatric and medical (adult) cardiologists within an
adult CHD center. Many adults with CHD continue

to be cared for by pediatric cardiologists, who are
well trained to deal with the often complex problems
associated with CHD, but are generally unprepared
to manage unique problems of adults with CHD,
including long-term complications and adult health
care issues such as pregnancy and overlay of ac-
quired disease. Thus, basic knowledge of issues
unique to adults with CHD as well as knowledge of
the indications for referral to a specialized adult
CHD (ACHD) center is required of all pediatric car-
diologists.

The American College of Cardiology (ACC) has
published training guidelines for Adult Cardiovas-
cular Medicine Core Cardiology Training II (CO-
CATS 2) which include recommendations regarding
care of adult patients with CHD. These recommen-
dations were developed with the recognition that
appropriate training and education for adult cardi-
ologists is currently deficient in CHD, but that even-
tually the numbers and complexity of such adult
patients will demand that many be cared for in adult
settings by cardiologists with an internal medicine-
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adult cardiology background.1 It will be at least a
decade or more before the graduates of adult cardi-
ology training programs are sufficiently numerous
and adequately trained to staff specialized adult con-
genital centers as recommended in the 32nd Be-
thesda Conference.2 Medical/pediatric residents
with double boards in adult and pediatric cardiology
would provide excellent training to care for these
patients. Meanwhile, for the foreseeable future, sig-
nificant numbers of adults will need to receive all or
a part of their cardiac care from pediatric cardiolo-
gists with training in adult issues.

Even if in the future the majority of adults with
CHD are cared for in specialized ACHD centers,
staffed primarily by specially trained adult cardiol-
ogists, there are compelling reasons for the pediatric
cardiology training curriculum to address issues re-
lating to ACHD. The Bethesda Conference recom-
mended that such centers maintain a liaison with
pediatric cardiology programs for purposes of pa-
tient care, education, and support. For example, as
surgical treatments evolve, the postoperative course
changes, requiring new forms of surveillance and
follow-up; the lessons learned from adolescents will
shape the care of adults with CHD, and only close
coordination between pediatric cardiologists and
specialists in ACHD will optimize that care.

This report suggests an approach to the training of
pediatric cardiologists. These guidelines will empha-
size the importance of preparing young patients with
CHD for transition to adult care, the need for pedi-
atric cardiologists to understand the outcomes of
CHD in the adult patient, and will serve as a guide
for pediatric cardiologists who will participate di-
rectly in the care of adults with CHD.

LEVELS OF TRAINING

Core Training (Level 1)

We differentiate three levels of training and ex-
pected expertise in the care of adults with CHD. Core
training represents the level of knowledge appropri-
ate for all trainees in pediatric cardiology and indi-
cates the knowledge content that each graduate of
such a program should acquire. This level of knowl-
edge should be tested in the Subspecialty Certifica-
tion Examination in Pediatric Cardiology and will
provide the graduate with sufficient expertise to care
for adolescents with CHD and prepare them for tran-
sition to ACHD care. In addition to the basic science
and clinical knowledge included in every pediatric
cardiology curriculum, certain additional knowledge
areas should be included:

• general knowledge
• natural history of cardiac defects
• postoperative residua, long-term issues
• understanding care in the adult setting
• transition issues
• adolescent medicine

• outpatient experience
• lectures as part of core curriculum
• indications for and access to local/regional expert

consultation
• adolescent and young adult medical care issues
• contraception, gynecologic issues, pregnancy
• physical activity, sports, and activity counseling
• education, health and general
• insurability
• employment
• psychosocial issues

Advanced Training (Level 2): Special Expertise in
Adults With CHD

The COCATS 2 guidelines for adult cardiology
fellows suggest at least one year of concentrated
exposure for those trainees who wish to care inde-
pendently for adult patients with CHD. Certain
knowledge areas should be included:

Basic Science

Pathophysiology of acquired heart disease with a
strong emphasis on heart failure, arrhythmias, and
coronary atherosclerosis.

Adult Medical Care Issues

• coronary artery disease, hypertension, lipid man-
agement, chronic obstructive pulmonary disease

• contraception, gynecologic issues, management
during pregnancy and delivery

• physical activity, sports, and activity counseling
• education, health and general
• insurability
• employment
• psychosocial issues
• palliative care

In addition to didactic materials, training should
include the following activities and aims:

• Participation in a regular (at least weekly) clinic
organized for the care of adults with CHD—at
least 10 patients per week; and participation in the
perioperative care of adult patients with CHD in-
cluding direct observation of surgical repair.

• Program requirements.

To train effectively at level 2, a pediatric cardiol-
ogy program should include at least one faculty
member with a career commitment to the care of
adult patients with CHD.

Advanced Training (Level 3): Advanced Expertise in
Adults With CHD

The COCATS 2 guidelines recommend an addi-
tional year of continued participation in clinical prac-
tice relating to ACHD to achieve advanced level 3
training. In addition to the guidelines for advanced
level 2 training, level 3 should include active partic-
ipation in clinical and/or laboratory research in
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conjunction with clinical activities and direct partic-
ipation in additional cardiac catheterization and
echocardiographic procedures in adults with CHD.1

APPENDIX
The authors of this section declare they have no

relationships with industry pertinent to this topic.
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Task Force 7: Training Guidelines for Research in Pediatric Cardiology
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Historically, pediatric cardiology has been a
dynamic clinical field where a rapid transfer
of knowledge from the research laboratory

to the bedside occurred regularly. Conversely, many
problems on which laboratory effort was focused
were first identified at the bedside. This pattern con-
tinues today, and there is every reason to believe it
will accelerate in the future. Research in pediatric
cardiology is defined in broad terms because it is
anticipated that future advances in the care of pedi-
atric patients with cardiovascular disease will go
beyond current practice and come from diverse areas
of biomedical science. If the pediatric cardiologist is
to maintain clinical competence and improve clinical
knowledge in step with the progress of biomedical
science, it is crucial that he or she thoroughly under-
stands the concepts, methods, and pitfalls of the
research process. It is important that every pediatric
cardiology trainee participate directly in research as
training that is limited to practical experience can
teach only the status quo, and the status quo cannot
improve patient care. The guidelines that follow are
based in part on recommendations published in 1995
and revised in 20021,2 and a Task Force Report on
Pediatric Cardiovascular Diseases.3

In addition to direct involvement in research, ev-
ery trainee should gain practical experience in re-
view of published data, research design, data analy-
sis, and logical deduction. The research experience
plays a unique role in developing the skills in con-
tinuing self-education essential to all pediatric cardi-
ologists. Trainees contemplating a career in investi-
gative cardiology bear a special responsibility to
prepare effectively to advance understanding in the
broad area of clinical, translational, and basic cardio-
vascular science as well as population science, be-
havioral science, quality of care, and outcomes re-
search.

Because the research experience is such an integral
component, pediatric cardiology training should be
carried out in institutions in which the opportunity
to participate in research is available. The training
site should be one that provides an atmosphere of
intellectual inquiry and support of the investiga-
tional process.

GENERAL STANDARDS
The training institution must have staff and facil-

ities for research. Opportunities for research for the

trainees should be available not only within the clin-
ical cardiology division, but also within biomedical
science, epidemiological, or other clinical programs
of the institution. Availability of expertise in cardiac
development, cardiovascular genetics, epidemiol-
ogy, outcome evaluation, biostatistics, population
science, behavioral science, quality of care, outcomes
research, and biomedical ethics should be readily
available. There should be a critical mass of investi-
gators, and it is expected that cardiovascular inves-
tigation be well represented. Not all investigators
need to be clinical cardiologists, but at least one
full-time faculty member from each training pro-
gram should have demonstrated skill and research
productivity as an investigator.

DURATION OF RESEARCH TRAINING
For trainees planning careers in education and

patient care, the core research training should in-
clude substantial research time devoted to a specific
research project or projects. In most cases, this will
encompass a full 12 months of the training period.
For those planning a career with a major emphasis
on investigation, an additional one to two years be-
yond the core research training, working directly
with an experienced funded mentor, is needed in
most cases.

CONTENT OF TRAINING PROGRAM
Research training is an important part of the core

instruction of every trainee. Those planning a sub-
stantive commitment to clinical, translational, or ba-
sic cardiovascular research, as well as population
science, behavioral science, quality of care, and out-
comes research, will need advanced research train-
ing.

Core Research Training
It is anticipated that in most instances core re-

search training will be devoted to a specific project or
projects with a clinical or translational research fo-
cus. Such research training must be carried out under
the supervision of an experienced investigator and
according to approved principles of biomedical eth-
ics and institutional rules for patient protection. It
must be recognized that such research is difficult
because of the complexity of achieving valid scien-
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tific conclusions while working with a diverse pop-
ulation and simultaneously protecting the interests
of each patient. Advanced educational activities as
outlined by the American Board of Pediatrics may
meet the core research training objectives when ap-
propriately planned, supervised, and evaluated by
faculty with expertise in this area.

Components of Core Research Training
With appropriate mentoring, the trainee should

develop skills in at least the following areas:

1. Literature study, to ascertain the exact state of
knowledge before undertaking new investigation.

2. Formulation of hypothesis and specific goals, en-
suring that the hypothesis is testable, that the
goals are appropriate, and that statistical power is
achievable.

3. Development of the research plan and the proto-
col, including study design, recruitment of sub-
jects, ethical considerations, informed consent and
protection of privacy, data collection modes, full
description of procedures, and institutional ap-
proval of human investigation, where appropri-
ate.

4. Data collection, including preparation of data
forms.

5. Development of analytic methods or procedural
skills, as required, and particularly the handling
of artifacts, missing data, outliers, and statistical
inference.

6. Presentation of results, preferably both oral and
written, emphasizing that no investigation is com-
plete until it is reported in peer-reviewed journals.

7. Risk-benefit analysis, regarding both patient (sub-
ject) risk and benefit and societal risk and benefit.

8. Health policy implications of research.

In the case of multiple center clinical trials, partic-
ipation in the full range of special activities outlined
here is required. The clinician lacking expertise in
these areas may be unable to interpret critical reports
bearing directly on his or her practice. New data
might be accepted uncritically or important advances
recognized tardily. The training program should
provide frequent opportunities for faculty and train-
ees to review and analyze small- and large-scale
clinical and basic research reports in depth. Core
research training in the eight skill areas in the previ-
ous text could be most easily obtained as part of a
master’s program in Clinical Investigation, Public
Health, or some other structured program.

Advanced Research Training
Trainees preparing for research careers in pediatric

cardiology need an extensive foundation in scientific
investigation. Some trainees may have obtained ex-
tensive research preparation in combined MD/PhD
programs, but may lack the special skills appropriate
to their personal research goals. These may be ob-
tained during a postdoctoral research fellowship or
as part of the cardiology traineeship. Advanced re-
search training should be a mentored investigational

experience with a productive and active scientist,
MD or PhD, working in the appropriate fields of
clinical, epidemiological, genetic, developmental, or
biomolecular investigation as well as population sci-
ence, behavioral science, quality of care, and out-
comes research.

Trainees who aim for a career in investigative car-
diology but who have not had the opportunity to
obtain a PhD or equivalent training prior to embark-
ing on their cardiology traineeships should have the
opportunity and be encouraged to obtain the essen-
tial coursework and laboratory experience necessary
for a productive research career. Several types of
individual or institutional research training grants
are important resources to support such training.

The advanced research training previously out-
lined constitutes only the beginning of the education
of an independent cardiovascular investigator. Indi-
viduals who pursue this path will require additional
research mentoring as junior faculty, and compensa-
tion during the prolonged period of research training
and mentoring should be sufficient to allow a sub-
stantial time commitment to this training. To prepare
for a successful investigative career, mentored train-
ing during and following fellowship of two to five
years is usually necessary. Current models to sup-
port young faculty during these critical times of ca-
reer development include the American Heart Asso-
ciation Scientist Development Grant and the
National Heart, Lung, and Blood Institute K08 or K23
awards.

The fundamental demonstration of successful
training for a pediatric cardiology investigator is suc-
cessful competition for external funding obtained via
peer-reviewed mechanisms. Advanced research
training plans should be formulated with this goal in
mind.

EVALUATION
Evaluation of a trainee’s research progress and

research skills should be subjective as well as objec-
tive, based on agreed-upon criteria and standards,
and should be ongoing throughout the training pe-
riod. Each trainee’s competence and understanding
should be documented at the completion of training.
The American Board of Pediatrics requirements for
research oversight should guide the evolution pro-
cess.

Trainees should be strongly encouraged to publish
substantive results, thereby providing an evaluation
by peer-reviewed journals.

FLEXIBILITY
It must be appreciated that the education of future

investigative cardiologists is a continuing process
and that they usually remain in an educational insti-
tution where they are immersed in clinical cardiol-
ogy. They often have unique demands that might
require altering the sequence and exposure of clinical
training, consistent with their previous clinical expe-
rience. Therefore, the program director should be
afforded latitude in the assignment of responsibili-
ties for the three years of training while guaranteeing
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full clinical competence. Blocked research time of 12
to 18 months with clinical duties limited to one-half
day per week plus weekend and night call during
this time is highly desirable.

SUMMARY
It is vital to the future intellectual health of cardio-

vascular medicine and the welfare of pediatric pa-
tients with cardiovascular disease that all future pe-
diatric cardiologists be familiar with the principles
and tools of research. Training in research requires
the intense involvement of productive and estab-
lished investigators. Those trainees preparing for a
career in investigative cardiology require a carefully
developed but flexible educational plan that will per-
mit them to be successful in their research careers
over an extended period.

APPENDIX
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POLICY STATEMENT

Achieving Quality Health Services for
Adolescents
Committee on Adolescence

ABSTRACT
In recent years, there has been an increased national focus on assessing and
improving the quality of health care. This statement provides recommendations
and criteria for assessment of the quality of primary care delivered to adolescents
in the United States. Consistent implementation of American Academy of Pediat-
rics recommendations (periodicity of visits and confidentiality issues), renewed
attention to professional quality-improvement activities (access and immuniza-
tions) and public education, and modification of existing quality-measurement
activities to ensure that quality is delivered are proposed as strategies that would
lead to improved care for youth. Pediatrics 2008;121:1263–1270

INTRODUCTION
In recent years, there has been an increased national focus on assessing and
improving the quality of health care.1,2 In a recently published policy statement,
“Principles for the Development and Use of Quality Measures,” the AAP’s Steering
Committee on Quality Improvement and Management and the Committee on
Practice and Ambulatory Medicine provided a guide for pediatricians on the
appropriate uses of quality measures and the criteria on which they should be
based.3 The Institute of Medicine (IOM) has identified health care quality as a
national priority and has framed 4 consumer-oriented perspectives on health care
needs: staying healthy, getting better, living with illness or disability, and coping
with the end of life. The IOM has also addressed quality issues from the perspective
of concern for safety, effectiveness, patient centeredness, and timeliness of care
and with regard to equity across population subgroups.4,5

Access, affordability, cultural effectiveness, communication, and empathy are im-
portant attributes of quality care for all age groups. The American Academy of
Pediatrics (AAP) has included quality of care in its strategic priorities. Providing quality
care for children and adolescents requires that pediatricians maintain relationships
with families and with community institutions such as schools or child care providers
while maintaining the relationship with their patient. In providing quality care for
adolescents, pediatricians must also help patients and their families as teenagers develop autonomy, responsibility, and an
adult identity. Thus, adolescent services should also be developmentally appropriate.6,7 Confidentiality, both in determin-
ing whether youth receive what they need and whether there are opportunities for private one-on-one time during health
care visits, is a major factor that affects quality of care for many youth.8,9

Most adolescents are healthy. However, the preventable health problems of adolescents make specific screening and
counseling services important. Most adult chronic diseases have origins during childhood and adolescence.10,11 Reduction
of risky behavior has great potential for reducing preventable adolescent and adult morbidity and mortality, and primary
care clinicians can play a critical role in preventing adverse outcomes and promoting healthy lifestyles. Nonetheless, many
youth are at high risk of early unintended pregnancy, sexually transmitted infections (STIs), and tobacco, alcohol, and
substance use.12 Alcohol, substance abuse, drunk driving, sexual activity, depression, suicide, smoking, violence, and guns
are the primary causes of morbidity and mortality among adolescents.13,14 Anticipatory guidance, screening, and coun-
seling to reduce health risks are the centerpiece of pediatric and adolescent preventive care; nonetheless, the content of
care delivered to many youth does not meet guidelines for care or the perceived needs of adolescent patients.15

With passage of the State Children’s Health Insurance Program (SCHIP), commitment has been building to ensure
that children and adolescents are part of national, state, and local efforts to improve health care quality. The
expansion of health insurance coverage and emergence of new quality measures for children and youth create
opportunities to assess and improve health services for America’s 40 million adolescents. In 2002, the US Congress
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mandated that the Agency for Healthcare Research and
Quality (AHRQ) produce an annual report on health
care disparities in the United States. The National
Healthcare Disparities Report includes a broad set of
performance measures used to monitor the nation’s
progress toward improved health care quality for all
Americans and builds on the conceptual framework of
reports from the IOM. In addition, in 2002, the AHRQ
issued a call for measures for inclusion in its National
Quality Measures Clearinghouse. Although performance
measurement can help move efforts to improve preven-
tive services for adolescents, federal quality and disparity
measures are often restricted to those that can be ob-
tained easily from hospital or other administrative data-
bases. In addition, in 2006, the AHRQ issued the Na-
tional Healthcare Quality Report,6 which provided
additional data on adolescent care and emphasized the
need for assessment and measurements. Despite expert
and consumer agreement about the importance of ado-
lescent preventive care for health care system account-
ability and performance reporting, there are few current
measurement methods.2,16–19

This statement provides recommendations and crite-
ria for assessment of the quality of adolescent care and
the need for comprehensive efforts to improve the qual-
ity of primary care delivered to adolescents in the United
States. Because much of adolescent morbidity and mor-
tality is preventable, this statement focuses on quality
issues that relate to staying healthy—preventive care
themes. Quality issues for acute, specialty, and hospital
care needs, issues for children with special health care
needs, and end-of-life issues, although important, are
outside the scope of this review. As the federal govern-
ment addresses increased attention to measurement and
to development of quality indicators, better implemen-
tation of AAP guidelines,12 renewed attention to profes-
sional quality-improvement activities and public educa-
tion, and modification of existing quality-measurement
activities to ensure that quality care is delivered are
proposed as strategies that will lead to better care for
youth.

ADOLESCENT HEALTH STATUS AND RISKY BEHAVIORS
The state of America’s youth with regard to progress to-
ward achieving national health objectives is mixed. Ado-
lescents engage in high-risk behaviors that cause significant
morbidity and mortality. Adolescents and young adults
have higher incidences of substance abuse, unprotected
sex, reckless driving, and violent behavior compared with
adults. Unintentional injuries are the leading cause of
death for children, adolescents, and young adults, and al-
cohol use plays a role in many injuries. Homicide and
suicide are the next leading causes of death for adoles-
cents.15 Violence affects adolescents as both perpetrators
and victims. Adolescents are susceptible to intimate partner
violence as well, with between 9% and 60% of adolescents
having experienced some form of dating violence, and as
many as 21% of child abuse cases are perpetrated against
adolescents.20

Risky and healthy behaviors that affect adult morbid-
ity also have their origins during the adolescent years.

According to the Centers for Disease Control and Pre-
vention (CDC), more than half of all teenagers report
having had sex, many do not use appropriate barrier
protection, and 25% of all annual STI cases in the United
States occur in adolescents. Nearly 13.4% of students in
the United States had smoked at least 1 cigarette in the
previous 30 days, and 23% have reported current ciga-
rette use. Most American adolescents have consumed
alcohol at least once in their lifetimes, almost half
(43.3%) had consumed alcohol at least once in the
previous 30 days, and more than 1 (25.5%) in 4 reported
having consumed 5 or more alcoholic drinks on at least
1 occasion in the preceding month. The recommended
daily fruit and vegetable intake in the United States is 5
servings per day; however, only 20.1% of adolescents
eat the recommended amount. In addition, most adoles-
cents engage in physical activities at lower-than-recom-
mended levels.15

PRIMARY CARE ACCESS AND UTILIZATION
Adolescents are among those least likely to have access
to health care, and they have the lowest rate of primary
care use of any age group in the United States.9,13 Ado-
lescents and young adults, especially those in poverty,
are more likely to be uninsured than any other age
group, and many are underinsured with coverage that
does not include preventive care, counseling, or other
needed services.13,21 More than 12 million (14.1%) in-
fants, children, and young adults are uninsured, and an
estimated 7 of those 12 million are either adolescents or
young adults.22 Although implementation of the SCHIP
has improved access to care for more than 2 million
previously uninsured children and adolescents, tremen-
dous variation remains across states.23

More than 85% of adolescents in the United States
report having a regular source of health care. Most fam-
ilies identify a pediatrician or family practitioner as a
source of primary care, and most adolescents report
having seen their clinician within the last year.9,24 A
study by the AAP Department of Practice and Research
in 2003 found that pediatricians’ share of visits from
adolescents (ages 12–18) increased from 32.3% to
38.5% during a 10-year study period from 1991 to
2000.25 For many reasons, including barriers to care
for adolescents and lack of provider training and in-
centives, few adolescents receive recommended com-
prehensive preventive counseling and screening ser-
vices on key topics such as alcohol use, depression,
sexual activity, smoking, injury prevention, physical
activity, and diet.11,22,26,27

Currently, even adolescents who receive health care
often do not receive adequate preventive counseling,
health promotion, or screening. Most physicians per-
form recommended preventive services at low rates, few
adolescent visits are for preventive care, and many ad-
olescent visits do not include health counseling or guid-
ance.11,26–28 Moreover, nearly half of the visits between
adolescents and their doctors do not include an oppor-
tunity for the teenager to talk privately with the physi-
cian. Almost 1 in 3 adolescent girls and 1 in 4 boys report
having missed needed care, almost 4 of 10 girls report
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having been too embarrassed to talk about an issue with
their physician, and fewer than half who thought they
should talk about prevention of pregnancy or STIs had
ever done so with their doctor.9,28 Thus, a substantial
proportion of visits could not have provided confidential
counseling or screening for preventable risky behaviors.

Data from the National Committee for Quality Assur-
ance (NCQA) in the Health Plan Employer Data and
Information Set (HEDIS) are used to determine if ado-
lescents have had an annual well visit as a measure of
quality for health maintenance organizations’ delivery of
preventive care. However, this measure provides infor-
mation only about how many continuously enrolled
adolescents have had a visit that was administratively
coded as a well visit. The measure does not provide
information about whether counseling and/or screening
was provided, whether there was an opportunity for a
private and confidential encounter, or whether preven-
tive services were provided outside the context of well
visits.29,30 In addition, few health plans score more than
50% on this measure,31 despite the higher proportion of
visits reported by either parents or adolescents. Adoles-
cents might report a higher proportion of well visits
because they believe that the care they receive during
school or sports physical encounters is equivalent to
regular preventive care. However, sports physicals, es-
pecially station-based examinations, are generally not
comprehensive, high-quality preventive care encoun-
ters. Most station examinations do not include psychoso-
cial screening to identify behavioral and other risks. Station
examinations also do not allow for attention to longer-
term risks of morbidity and mortality, because they are
primarily focused on safety, orthopedic fitness, and risk of
death from sports.32 Station examinations also lack confi-
dentiality. Without comprehensive screening, there are
many missed opportunities for early diagnosis and treat-
ment.32

Appropriate measures of quality also require defini-
tion of adolescents’ expectations for the content of care
delivered to them. Adolescents cite confidentiality, cost,
and convenience as key determinants of their use of and
satisfaction with care.7,10 Confidentiality is the key for
addressing many types of preventable problems, because
fear of disclosure, diagnosis, and treatment may cause
adolescents to delay or avoid needed care. Although
most physicians support providing confidential care to
adolescents, some are uncomfortable with the family
negotiations that may surround independent care and
decision-making, and few routinely arrange alternative
billing or other systems to facilitate adolescents’ using
their practices confidentially. Nevertheless, several stud-
ies have shown that adolescents are both interested in
and willing to talk with clinicians about recommended
preventive counseling and screening topics, especially
during private, confidential health care visits.9,10,28,29

ACCESS TO QUALITY CARE FOR ADOLESCENTS
For health services to meet adolescents’ needs, they
should meet criteria for both the system of health service
delivery and the specific services provided.7,33 Systems
factors affect or facilitate adolescents actually receiving

services. They are not services themselves but, rather,
form the infrastructure of service delivery. These factors
include health service organization and financing as well
as various domains of access, including availability, af-
fordability, confidentiality, visibility, convenience, flexi-
bility, and coordination.7 In contrast, services are a mea-
sure of the therapeutic interactions received and reflect
service capacity, content, and utilization. Services vari-
ables also include quality.

Seven criteria for access to care have been proposed
by the Society for Adolescent Medicine,7 including:

● Availability: age-appropriate services and trained cli-
nicians must be available in all communities.

● Visibility: health services for adolescents must be rec-
ognizable and convenient and should not require
complex planning by adolescents or their parents.

● Quality: a basic level of service must be provided to all
youth, and adolescents should be satisfied with the
care they receive.

● Confidentiality: adolescents should be encouraged to
involve their families in health decisions, but confi-
dentiality must be ensured.

● Affordability: public and private insurance programs
must provide adolescents with preventive and other
services designed to promote healthy behaviors and
decrease morbidity and mortality.

● Flexibility: services, clinicians, and delivery sites must
cater to developmental, cultural, ethnic, and social
diversity among adolescents.

● Coordination: service providers must ensure that com-
prehensive services are available to adolescents.

The developmental characteristics of adolescents
make these 7 criteria critical for adolescents’ health.
Similarly, the preventable health problems of adoles-
cents make the availability and visibility of certain pre-
ventive services—including family planning and repro-
ductive health services, diagnosis and treatment of STIs
and HIV, mental health counseling and treatment, and
substance abuse counseling and treatment—critically
important for those in this age group. Confidentiality, or
the lack thereof, affects quality of care. In a recent sur-
vey, 58% of high school students reported health con-
cerns that they wanted to keep private from their par-
ents, approximately only one third of the respondents
knew they were legally entitled to receive confidential
care for specific health issues, and 68% reported con-
cerns about the confidentiality of services provided in
school-based clinics.34

The specific services that should be provided to adoles-
cents are summarized by the AAP in its recommendations
for clinical preventive services35 and in Bright Futures: Guide-
lines for Health Supervision of Infants, Children, and Adoles-
cents,12 which recommend comprehensive preventive
counseling and screening services, including annual pre-
ventive health care visits for adolescents between 11 and
21 years of age. Such visits should include confidential
screening (through trigger questionnaires, clinical inter-
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views, or other means), early identification, appropriate
preventive care interventions, and referrals for behavioral,
emotional, and medical risk; education and counseling on
behavioral, emotional, and medical risks to health; and
recommended immunizations. Ideally, these health ser-
vices should be provided in the context of a medical home
that provides coordinated care for youth and their families.
When school-based health clinics serve as medical homes
and provide primary care, they should be expected to meet
similar criteria for the quality of the care they provide. In
contrast, sports physicals conducted in schools, especially
station-style examinations, undermine the primary care
relationship and are unlikely to provide quality compre-
hensive care. Thus, school or other policies should not
encourage supplanting routine well visits or the primary
care relationship with sports physicals. In addition, forms
used by schools and athletic teams for preparticipation
sports examinations should incorporate preventive health
assessment tools into their content.

It is also important to stress the implementation of
office systems that prompt annual screening of adoles-
cents. Preventive health prompts that alert the clinician
or other members of the health care team when adoles-
cents present for urgent care visits that preventive health
services are due and systems that remind clinicians to
address specific content can systematically increase the
delivery of preventive services.36

Education and counseling include encouraging good
health habits and providing guidance on avoiding risky
behaviors (specifically, promotion of healthy eating, phys-
ical activity, and exercise; responsible sexual behaviors;
avoidance of tobacco, alcohol, and other substances; use of
seat belts and protective helmets; avoidance of drunk driv-
ing, interpersonal violence, and weapons; and other
injury-prevention strategies). Screening, followed by target
counseling or interventions for those found to be at risk,
includes assessment for hypertension and hyperlipidemia,
obesity, eating disorders, substance abuse, sexual orienta-
tion, sexual activity, pregnancy, HIV and other STIs and
cervical cancer, school performance and learning disorders,
depression and suicidality, involvement in or victimization
from violence or abuse, and tuberculosis. In addition to
AAP policies, similar components for adolescent preventive
services have also been set forth by the American Medical
Association, American Academy of Family Physicians, and
the US Maternal and Child Health Bureau (MCHB).12,35,37,38

Recommendations for delivery of clinical preventive
services to adolescents include counseling families to
reinforce the importance of setting clear expectations for
adolescent behavior, review firearm safety and access
issues, and address the importance of parents as role
models for healthy behavior.12,35,37 Recent evidence also
supports the importance of providing anticipatory guid-
ance to parents, because it helps support their role in
promoting positive youth development and helping de-
velop protective factors in the lives of adolescents.39

EMERGING QUALITYMEASURES FOR ADOLESCENT CARE
The IOM conceptual framework for quality addresses 4
consumer-oriented perspectives on health needs: staying
healthy, getting better, living with illness or disability,

and coping with the end of life.2 These concepts are
crossed by 4 components of health care quality: safety,
effectiveness, patient centeredness, and timeliness, each
of which has had policy prominence in its own way. In
addition, the IOM has identified equity across popula-
tions as a cross-cutting issue.2,4 Equity refers to providing
care that does not vary in quality because of personal
characteristics such as gender, ethnicity, geographic lo-
cation, and socioeconomic status. The IOM has also de-
lineated criteria to apply in thinking about individual
quality measures: the overall importance of the aspect of
quality being measured, the scientific soundness of the
measure, and the feasibility of measurement.4

During the 1990s, numerous observers remarked on
the lack of valid or reliable quality measures for chil-
dren’s health care.40,41 In response, federal and private-
sector funders invested in the development, testing, and
implementation of quality measures for children’s
health care. Access (as in provider capacity), immuniza-
tion rates, and the rates at which children and adoles-
cents have well visits are used by the NCQA as quality
indicators for health maintenance organizations, but
these measures provide no information about the pro-
vision of preventive counseling and screening and do
not take into account the fact that preventive services
are often provided outside of well visits. Mangione-
Smith and McGlynn,41 of the Rand Corporation, have
developed extensive chart-based measures of care qual-
ity for children and youth. The AHRQ and CDC have
also helped develop other valid and reliable adolescent
quality measures that could be used for public health or
managed care surveillance. The AHRQ has also called for
a research agenda in quality measurement for children’s
health care, the National Initiative for Children’s Health
Care Quality has been founded, and the AAP has
launched several quality-improvement initiatives for
pediatric practice.19,36

The Child and Adolescent Health Measurement Ini-
tiative (CAHMI) was established in 1998 by the Foun-
dation for Accountability to provide leadership and re-
sources for quality of health care for children and
adolescents. The CAHMI collaboration includes the
NCQA, the AAP, Children Now, the CDC, the AHRQ, the
MCHB, and others.36 The CAHMI has developed and
studied 3 measures for children and youth services qual-
ity: a child development measure for children between 0
and 48 months of age; a measure for identification of
children with chronic illness or special health needs; and
an adolescent preventive care measure, called the Young
Adult Health Care Survey (YAHCS),29 for teenagers 14 to
18 years of age, which assesses whether adolescents are
receiving recommended health care services. This
YAHCS has also been endorsed by the National Quality
Forum.

Adolescents have been found to be more valid and
reliable than chart review and other data sources in
reporting their experiences with preventive care.30,42 The
YAHCS items have been shown to be valid (compared
with audiotaped visits) and more accurate than chart
data about processes of care.42 The YAHCS items have
also been shown to be reliable30 in measuring quality of
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adolescent preventive care. The YAHCS measurement
scales have also demonstrated strong construct validity
(mean factor loading � .64) and reliability (mean Cron-
bach’s � � .77).29

The YAHCS items ask adolescents directly about the
health care they received in the previous 12 months. In
fact, because many of the discussions during adolescents’
visits are conducted privately between adolescents and
their clinicians, adolescents are likely to be a better
source of some kinds of information than either their
parents or their charts. The 7 YAHCS quality measures
address key aspects of recommended preventive care,
including (1) screening and counseling for risky behav-
ior (smoking, alcohol use, violence, and guns); (2)
screening and counseling for sexual activity and STIs and
pregnancy prevention; (3) screening and counseling for
mental health and depression; (4) promotion of healthy
lifestyle issues (diet, weight, and exercise); (5) private
and confidential health care; (6) perceived helpfulness
and effectiveness of visits; and (7) adolescents’ rating of
their clinician’s communication and an overall rating of
care. The YAHCS also asks about adolescents’ health care
use, health status, and participation in risky behaviors,
because this information can be helpful in assessing
whether an adolescent’s needs are being met.

The YAHCS is also aligned with the AAP preventive
care policies as well as with guidelines from the Ameri-
can Medical Association, American Academy of Family
Physicians, MCHB, and Healthy People 2010. Average pre-
ventive counseling and screening scores from the
YAHCS range from 18.2% for discussing risky behavior
topics to 50.4% for discussing diet, weight, and exercise
topics.29 The YAHCS can be used to bridge efforts to
measure the performance of health care plans and clini-
cians, target and improve health care quality, and assess
and improve public health.

Health plan accreditation and quality assessment,
state policies and surveillance systems, and tracking of
quality and disparities by the AHRQ have few measures
for adolescent care. The AAP is concerned that the gaps
in the proposed measure set reflect inconsistent mea-
surement development and will fail to document quality
in important domains such as health status and out-
comes of care. Thus, it is critical that the gaps in report-
ing be seen as mandates for improved measure specifi-
cation and data collection and not as a de facto standard
in our expectations for future reporting. Better imple-
mentation of AAP policies, renewed attention to profes-
sional quality-improvement activities and public educa-
tion, and modification of existing quality-measurement
activities to ensure that quality care is delivered are
proposed as strategies that would lead to better care for
youth.

OPPORTUNITIES AND CHALLENGES FOR PRIMARY CARE
The system of primary care for adolescents in the United
States is changing along with broader changes in the
content, organization, and financing of all health ser-
vices. These changing patterns in the organization of
health care may both improve and hinder the care re-
ceived by adolescents. Similarly, changes in the science

of medicine, as well as in technology both in and out of
health care may have significant implications for health
care delivery to children and their families. The growth
of large, integrated health care delivery systems may
lead to greater community orientation and more explicit
consideration of adolescents’ needs. On the other hand,
consolidation of services may lead to fewer opportunities
and may not result in greater attention to the quality of
care delivered or studies of prevention or treatment
effectiveness.

Large systems may threaten the quality of health care
for children and adolescents. If service delivery systems
are not appropriately designed for them, adolescents’
ability to use health care may suffer. Regulations of the
Health Insurance Portability and Accountability Act
(HIPAA) allow states with permissive confidentiality
policies to continue them. However, the HIPAA is also
expected to make confidential care more difficult to
deliver in some areas. Some clinicians may interpret and
view HIPAA regulations as restrictive barriers to deliv-
ering preventive health care services to adolescents
rather than as protective of confidential care. A focus on
costs may erode support for many services. Primary care
clinicians may have less opportunity to provide antici-
patory guidance, behavioral assessment and interven-
tions, or health promotion and disease-prevention coun-
seling.

Adolescents are often unable to anticipate or plan for
their needs. Thus, to serve adolescents appropriately,
services must be available in a wide range of health care
settings, including community-based adolescent health,
family planning, and public health clinics; school-based
and school-linked health clinics; physicians’ offices and
physicians’ offices affiliated with health maintenance
organizations; health maintenance organizations; and
hospitals. Without multiple entry points and a diversity
of care resources, adolescents are less likely to connect
with the appropriate care resources.

Computer technology and the Internet have affected
the practice of medicine in the method and speed of
access to information and in the nature of communica-
tion among physicians, patients, and other members of
the health care team. These technological advances pro-
vide opportunities for distance education and support for
patients. However, the media and the Internet also may
lead to misinformation for physicians and patients.
Many consumers have difficulty critically appraising
health-related information. The education of primary
care clinicians must include training in the informatics of
health care and the potential promise and problems
inherent in technological change.

Coordinated efforts to address disparities in quality
should be part of the quality agenda for adolescents’
health. This must include measures and surveillance that
can identify disparities based on age as well as sensitivity
to cultural differences in interpretation and performance
of quality measures. However, there are concerns about
both the relevancy and appropriateness of the measure
set proposed by AHRQ in tracking quality and disparities
for pediatric and adolescent health care. Overreliance on
clinical or administrative data will fail to document qual-
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ity in important domains such as health status and out-
comes of care. In addition, if the national initiatives
simply report on available data, they may fail to truly
address quality and may lead clinicians and others to
focus their attention on what is now measured rather
than on what is truly important in improving health
care.

CONCLUSIONS AND RECOMMENDATIONS
The IOM refers to the discrepancy between the health
care that Americans receive and the health care that
Americans should receive as a “quality chasm.” Adoles-
cents, although traditionally thought of as healthy, are
not exempt from this problem. Adolescents have unique
health care needs that are not always addressed, and
young people often face significant barriers to obtaining
needed health care, including lack of insurance, finan-
cial difficulty, and lack of (or perceived lack of) confi-
dentiality. Most adolescent morbidity and mortality is
attributable to preventable risk factors, and AAP guide-
lines for quality adolescent health care include screening
and counseling to promote healthy behaviors and pre-
vent risky behaviors and for the provision of confidential
care.

The AAP believes that it is possible to raise awareness
about these issues and ensure that primary care for chil-
dren and adolescents provides comprehensive service
packages and sufficient support to allow clinicians to iden-
tify and coordinate services for the common biomedical,
behavioral, and educational problems of children.

Public policy must help support improvements in our
health care system so that more children and adolescents
receive quality care. Employer-sponsored insurance often
leaves uncovered some of the services, such as reproduc-
tive health or mental health services, that adolescents need
the most. Public insurance programs, including Medicaid
and the SCHIP, provide an opportunity to increase the
number of children with insurance coverage. The first chal-
lenge for these programs, as has been the case for Medicaid,
is to enroll eligible children and adolescents. However, as
the SCHIP expands insurance coverage to a greater propor-
tion of poor and near-poor youth, understanding and ad-
dressing the nonfinancial factors that affect access and
quality of care become increasingly important. To be effec-
tive, these programs must address the reasons that adoles-
cents miss needed care, such as lack of confidentiality or
the ability to choose clinicians who are geographically and
culturally accessible.

Meaningful measures that assess the quality of pri-
mary care have been developed but have been slow to
enter the field, with actual use in the health care system
itself far from optimal. Child and adolescent health has
unique characteristics that differentiate it from adult
health and require the development of specific mea-
sures. First, children’s growth is rapid and presents chal-
lenges that often require distinct measures for different
age groups. In addition, children have different patterns
of health, illness, and disability. They have fewer chronic
conditions than adults do; thus, quality measurement for
children with chronic illness requires noncategorical ap-
proaches to assessment. Children also depend on adults

for access to care, adherence to recommended treat-
ments, and continuity of care. Quality-measurement
and -improvement initiatives need to be developed to
specifically address the transition of care from adoles-
cence into adulthood. As adolescents assume responsi-
bility for their own health behaviors, the importance of
confidential screening and counseling requires clinicians
to derive information directly from youth.

Improving the health of children and adolescents is a
quality-of-care issue, a professional education issue, and
a personal and family responsibility issue. National and
community solutions and coordinated efforts are needed
to improve health care systems and improve the quality
of preventive health care delivered to youth; to help
promote improvements in quality through support of
professional and consumer education campaigns; and to
support quality-improvement initiatives in states, man-
aged care plans, and communities.

Families have a special role to play in advocating for
their teenagers’ health. Most parents or guardians want
a professional they trust, such as their pediatrician, to
promote healthy, responsible behavior and provide ac-
curate information about health risks so that youth at
risk can be identified and offered appropriate help. Thus,
every adolescent’s parent or guardian should be support-
ive of ensuring that their teenager has private, confiden-
tial time during their health care encounters so that
important, preventable issues are addressed.

Pediatricians need to provide care that includes effec-
tive counseling skills and must have the right incentives
to work with adolescents and their families. This de-
pends on understanding the adolescent’s health-behav-
ior choices in context and helping patients make the
healthiest choices for themselves. Skills such as motiva-
tional interviewing43 and tailoring behavior-change
counseling to patients’ stage of change can help physi-
cians counsel youth and their families more effectively.44

There are few current federal initiatives to improve
care for adolescents. The MCHB funds the Office of
Adolescent Health, interdisciplinary adolescent health
training programs, and implementation of comprehen-
sive preventive care guidelines. In addition, the Bureau
of Primary Care, the CDC, and some states have sup-
ported adolescent prevention services quality-improve-
ment initiatives. However, concerted and sustained fed-
eral and state efforts will be needed to ensure quality
services for most of our nation’s youth.

Public health surveillance and health care quality-
assurance activities should use measures that assess ad-
olescents’ experiences with care, ensuring that confiden-
tial counseling opportunities are provided (rather than
by relying on parental report). Use of adolescent self-
report to assess the content of primary care delivered to
youth via managed care quality assurance and public
health surveillance systems has the potential to improve
the quality of adolescent care.

The AAP recommends the following:

1. All children and adolescents should receive compre-
hensive, confidential (as appropriate) primary care as
recommended by AAP guidelines,12 including screen-
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ing, counseling, and physical and laboratory evalua-
tions.

2. All children and adolescents should be covered by
health insurance that provides benefits and care in
accordance with AAP guidelines12 and that provides
coverage and access to pediatric specialists for care
identified as medically necessary during recom-
mended screening and health supervision visits.

3. State governments should ensure that adolescent
confidentiality is preserved and/or protected as
HIPAA regulations and electronic health records un-
dergo implementation.

4. Private-sector and government payers should de-
velop policies and contract standards to promote ac-
cess to adolescent care and availability of confidential
services for adolescents and should provide other in-
centives for delivery of high-quality care to adoles-
cents.

5. Public education should help parents and other con-
sumers understand what constitutes high-quality ad-
olescent primary care so that consumers can be better
advocates for confidential and private screening and
counseling in settings they trust to help keep their
children healthy.

6. Pediatricians and other adolescent health care clini-
cians should be provided professional education
about effective strategies for delivery of high-quality
adolescent primary care.

7. Feasible, valid, and reliable quality measures should
be developed and implemented that use adolescent
self-reported data to help assess the quality of pre-
ventive care provided to youth. In addition, existing
measures that were developed in association with
initiatives designed to improve the care delivered to
adolescent patients should be catalogued and im-
proved for use by external quality-measurement
organizations
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POLICY STATEMENT

Active Healthy Living: Prevention of
Childhood Obesity Through Increased
Physical Activity
Council on Sports Medicine and Fitness and Council on School Health

ABSTRACT
The current epidemic of inactivity and the associated epidemic of obesity are being
driven by multiple factors (societal, technologic, industrial, commercial, financial)
and must be addressed likewise on several fronts. Foremost among these are the
expansion of school physical education, dissuading children from pursuing sed-
entary activities, providing suitable role models for physical activity, and making
activity-promoting changes in the environment. This statement outlines ways that
pediatric health care providers and public health officials can encourage, monitor,
and advocate for increased physical activity for children and teenagers.

INTRODUCTION

IN 1997, THE World Health Organization declared obesity a global epidemic with
major health implications.1 According to the 1999–2000 National Health and

Nutrition Examination Survey (www.cdc.gov/nchs/nhanes.htm), the prevalence
of overweight or obesity in children and youth in the United States is over 15%,
a value that has tripled since the 1960s.2 The health implications of this epidemic
are profound. Insulin resistance, type 2 diabetes mellitus, hypertension, obstruc-
tive sleep apnea, nonalcoholic steatohepatitis, poor self-esteem, and a lower
health-related quality of life are among the comorbidities seen more commonly in
affected children and youth than in their unaffected counterparts.3–7 In addition,
up to 80% of obese youth continue this trend into adulthood.8,9 Adult obesity is
associated with higher rates of hypertension, dyslipidemia, and insulin resistance,
which are risk factors for coronary artery disease, the leading cause of death in
North America.10

Assessment of Overweight
Ideally, methods of measuring body fat should be accurate, inexpensive, and easy
to use; have small measurement error; and be well documented with published
reference values. Direct measures of body composition, such as underwater weigh-
ing, magnetic resonance imaging, computed axial tomography, and dual-energy
radiograph absorptiometry, provide an estimate of total body fat mass. These
techniques, however, are used mainly in tertiary care centers for research pur-
poses. Anthropometric measures of relative fatness may be inexpensive and easy
to use but rely on the skill of the measurer, and their relative accuracy must be
validated against a “gold-standard” measure of adiposity. Such indirect methods of
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estimating body composition include measuring weight
and weight for height, body mass index (BMI), waist
circumference, skinfold thickness, and ponderal index.11

Of these, perhaps the most convenient is BMI, which
can be calculated according to the following formulas
(www.cdc.gov/growthcharts):

BMI � weight (kg)/(height) (m2) or

BMI � weight (kg)/height (cm)/height (cm) � 10 000

BMI � weight (lb)/height (in)/height (in) � 703

BMI varies with age and gender. It typically increases
during the first months of life, decreases after the first
year, and increases again around 6 years of age.11 A
specific BMI value, therefore, should be evaluated
against age- and gender-specific reference values. In the
United States, such reference charts based on early
1970s survey data of children 2 to 20 years of age are
readily available for clinical use.12 Children and youth
with a BMI greater than the 95th percentile are classified
as overweight or obese, and those between the 85th and
95th percentiles are designated at risk of overweight.13

Although BMI tends to underestimate overweight in tall
individuals and overestimate overweight in short indi-
viduals and those with high lean body mass (ie, ath-
letes), it generally correlates well with more precise
measures of adiposity in individuals with BMI in the
95th percentile or greater.14

Factors Contributing to Obesity
Some children have medical conditions associated with
obesity and/or require pharmacologic treatments result-
ing in significant weight gain. Others (1%–2% of obese
children) have underlying genetic conditions such as
Down, Prader-Willi, or Bardet-Biedle syndrome, which
can be associated with obesity. Rarely, single-gene dis-
orders, including congenital leptin deficiency and defects
in the melanocortin 4 receptor, cause morbid childhood
obesity.

Observations in twin, sibling, and family studies sug-
gest that children are more likely to be overweight if
relatives are similarly affected and that heritability may
play a role in as many as 25% to 85% of cases. However,
to suggest that only genetic factors have caused the
recent global epidemic of childhood obesity would not
be realistic. It is more likely that most of the world’s
population carries a combination of genes that may have
evolved to cope with food scarcity. In obesogenic envi-
ronments in which calorie-dense foods are readily avail-
able and low-energy expenditure is commonplace, this
genetic predisposition would be maladaptive and could
lead to an obese population.11

Nutritional factors contributing to the increase in obe-
sity rates include, in no particular order, (1) insufficient
infant breastfeeding, (2) a reduction in cereal fiber, fruit,

and vegetable intake by children and youth, and (3) the
excessive consumption of oversized fast foods and soda,
which are encouraged by fast-food advertising during
children’s television programming and a greater avail-
ability of fast foods and sugar-containing beverages in
school vending machines.15,16 Although nutritional is-
sues have a significant role to play, this statement fo-
cuses on factors associated with decreased energy expen-
diture, namely excessive sedentary behaviors and lack of
adequate physical activity.

Children and youth are more sedentary than ever
with the widespread availability of television, videos,
computers, and video games. Data from the 1988–1994
National Health and Nutrition Examination Survey in-
dicated that 26% of American children (up to 33% of
Mexican American and 43% of non-Hispanic black chil-
dren) watched at least 4 hours of television per day, and
these children were less likely to participate in vigorous
physical activity. They also had greater BMIs and skin-
fold measurements than those who watched �2 hours
of television per day.17

Not only are the rates of sedentary activities rising,
but participation in physical activity is not optimal. In a
2002 Youth Media Campaign Longitudinal Survey, 4500
children 9 to 13 years of age and their parents were
polled about physical activity levels outside of school
hours. The report indicated that 61.5% of 9- to 13-year-
olds did not participate in any organized physical activ-
ities and 22.6% did not partake in nonorganized physi-
cal activity during nonschool hours.18

Youth at Risk of Decreased Physical Activity
Particular individuals at increased risk of having low
levels of physical activity have been identified and in-
clude children who are from ethnic minorities (espe-
cially girls) in the preadolescent/adolescent age groups,
children living in poverty, children with disabilities, chil-
dren residing in apartments or public housing, and chil-
dren living in neighborhoods where outdoor physical
activity is restricted by climate, safety concerns, or lack
of facilities.19,20 According to the Centers for Disease Con-
trol and Prevention (www.cdc.gov/nccdphp/sgr/ado-
les.htm), inactivity is twice as common among females
(14%) as males (7%) and among black females (21%) as
white females (12%). In a meta-analysis that evaluated
physical activity and cardiorespiratory fitness, 6- to
7-year-olds were more active in moderate to vigorous
physical activity (46 minutes/day) compared with 10- to
16-year-olds (16–45 minutes/day). Boys were approxi-
mately 20% more active than girls, and mean activity
levels decreased with age by 2.7% per year in boys
compared with 7.4% per year in girls.21 Many reasons
are stated for the general lack of physical activity among
children and youth. These reasons include inactive role
models (eg, parents and other caregivers), competing
demands/time pressures, unsafe environments, lack of
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recreation facilities or insufficient funds to begin recre-
ation programs, and inadequate access to quality daily
physical education (PE).

Physical Activity in Schools
Children and youth spend most of their waking hours at
school, so the availability of regular physical activity in
that setting is critical. Although the Healthy People 2010
report recommends increasing the amount of daily PE
for all students in a larger proportion of US schools, such
changes do not seem to be forthcoming.19 In 2000, a
school health policies and program study22 looked at a
nationally representative sample of private and public
schools and found that only 8% of American elementary
schools, 6.4% of middle schools, and 5.8% of high
schools with existing PE requirements provided daily PE
classes for all grades for the entire year. In addition,
although approximately 80% of states have policies call-
ing for students to participate in PE in all schools, 40% of
elementary schools, 52% of middle schools, and 60% of
high schools allow exemption from PE classes, particu-
larly for students with permanent physical disabilities
and those having religious reasons.22 The National Asso-
ciation of State Boards of Education recommends 150
minutes per week of PE for elementary students and 225
minutes per week for middle and high school students.23

Unfortunately, these requirements are not being imple-
mented. In a study of 814 third-grade students from 10
different US data-collection sites, the mean duration of
PE was 33 minutes twice a week, with only 25 minutes
per week at a moderate to vigorous intensity level.24 In
addition, 1991–2003 Youth Risk Behavior Surveillance
data showed that although the percentage of high school
students enrolled in PE class remained constant (48.9%–
55.7%), the percentage of students with daily PE atten-
dance decreased from 41.6% in 1991 to 25.4% in 1995
and remained stable thereafter (25.4%–28.4%).25

Management of the Obese Child
The successful treatment of obesity in the pediatric age
group has been somewhat obscure to date. Studies have
shown that younger children seem to respond better to
treatment than adolescents and adults.11,26 Reasons given
for this include greater motivation, more influence of
the family on behavioral change, and the ability to take
advantage of longitudinal growth, which allows children
to “grow into their weight.” Treatment programs that
include nutritional intervention in combination with ex-
ercise have higher success rates than diet modification
alone. Indeed, a research program that included dietary
modification, exercise, and family-based behavioral
modification demonstrated enhanced weight loss and
better maintenance of lost weight over 5 years.27 Suc-
cessful activity-related interventions include a reduction
in sedentary behavior and an increase in energy expen-
diture. Improvements in BMI have been shown to occur

when television viewing is restricted.28 In this regard, the
American Academy of Pediatrics (AAP) recommends no
more than 2 hours of quality television programming
per day for children older than 2 years.29 Lifestyle-re-
lated physical activity, as opposed to calisthenics or pro-
grammed aerobic exercise, seems to be more important
for sustained weight loss.30 Such treatment programs
should be individually tailored to each child, and their
success should be measured not just in terms of weight
loss but also in terms of the effects of the programs on
associated morbidities.

Health Benefits of Physical Activity
Regular physical activity is important in weight reduc-
tion and improving insulin sensitivity in youth with type
2 diabetes.31 Aerobic exercise has been shown in a pro-
spective randomized, controlled study of 64 children
(9–11 years old) with hypertension to reduce systolic
and diastolic blood pressure over 8 months.32 Resistance
training (eg, weight lifting) after aerobic exercise seems
to prevent the return of blood pressure to preinterven-
tion levels in hypertensive adolescents.33 Weight loss
through moderate aerobic exercise has been shown to
reduce the hyperinsulinemia, hepatomegaly, and liver
enzyme elevation seen in patients with steatohepati-
tis.6,34 Regular physical activity is also beneficial psycho-
logically for all youth regardless of weight. It is associated
with an increase in self-esteem and self-concept and a
decrease in anxiety and depression.35

Prevention of Overweight in Children and Youth
Given the challenges of reversing existing obesity in the
pediatric population, preventive tactics are likely to be
the key to success. Unfortunately, controlled prevention
trials have been somewhat disappointing to date. In a
systematic Cochrane Database review,36 3 of 4 long-term
studies combining dietary education with physical activ-
ity showed no difference in overweight, and 1 long-term
physical activity intervention study showed a slight re-
duction in overweight. However, the randomized con-
trol design may not be ideal for the study of most health-
promotion interventions. This is because these are
typically population-based programs, which tend to be
complex, are delivered over long periods of time, and
present some difficulties in controlling all variables.11

Solution-oriented research, which evaluates promising
interventions, often in a quasi-experimental manner,
may be more appropriate in the long run.37 It is unlikely,
however, that any single strategy will be sufficient to
reverse current trends in pediatric obesity. Success is
more likely to be achieved by the implementation of
sustainable, economically viable, culturally acceptable
active-living policies that can be integrated into multiple
sectors of society.
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Increasing Physical Activity Levels in Children and Youth
Physical activity needs to be promoted at home, in the
community, and at school, but school is perhaps the
most encompassing way for all children to benefit. As of
June 2005, there is a new opportunity for pediatricians
to get involved with school districts. Section 204 of the
Child Nutrition and WIC [Supplemental Nutrition Pro-
gram for Women, Infants, and Children] Reauthoriza-
tion Act of 2004 (Public Law 108–265) requires that
every school receiving funding through the National
School Lunch and/or Breakfast Program develop a local
wellness policy that promotes the health of students,
with a particular emphasis on addressing the problem of
childhood obesity. By the 2006–2007 school year, each
school or school district is required to set goals for
healthy nutrition, physical activity, and other strategies
to promote student wellness. Parents, students, school
personnel, and members of the community are required
to be involved in the policy development. Pediatricians
can take advantage of this requirement to get involved.
In light of the school wellness policy, many schools are
looking to modify their present PE programs to improve
their physical activity standards.

In past years, PE classes used calisthenics and sport-
specific skill acquisition to promote fitness. This ap-
proach did not meet the needs of all students, such as
those with obesity or physical disabilities. PE curricula
and instruction should emphasize the knowledge, atti-
tudes, and motor and behavioral skills required to adopt
and maintain lifelong habits of physical activity.38 Cross-
sectional school-based studies have shown modest cor-
relation between physical activity and lower BMI, al-
though long-term follow-up data are lacking. In an
observational study of 9751 kindergarten students, an
increase in PE instruction time was associated with a
significant reduction in BMI among overweight girls.39

Project SPARK (Sports, Play, and Active Recreation for
Kids Curriculum) looked at increasing physical activity
through modified PE and classroom-based teaching on
health and skill fitness. Physical activity levels increased
during PE classes, and fitness levels in girls improved as
a result.40 It is interesting to note that, despite a signifi-
cant increase in PE class time, there was no interference
with academic attainment, and some achievement test
results improved. A recent review of the literature sug-
gests that school-based physical activity programs may
modestly enhance academic performance in the short-
term, but additional research is required to establish any
long-term improvements. There does not seem to be
sufficient evidence to suggest that daily physical activity
detracts from academic success.41

An increase in school PE participation alone is not
likely to be sufficient to reverse the childhood obesity
epidemic. A 2-year study of elementary students showed
that those who had enhanced physical activity education
as well as modified PE classes to increase lifestyle aerobic

activity increased their physical activity inside the class-
room, but lower levels were noted outside the classroom
in their leisure time, and no improvements on fitness
testing or body fat percentage were seen.42 The PLAY
(Promoting Lifestyle Activity for Youth) program, which
encourages the accumulation of 30 to 60 minutes of
moderate to vigorous physical activity daily beyond
school time and during regular school hours outside of
PE classes, has been shown to increase the physical
activity levels of children, especially girls.43 Children can
increase their physical activity levels in many other ways
during school and nonschool hours, including active
transportation, unorganized outdoor free play, personal
fitness and recreational activities, and organized sports.
Parents of children in organized sports should be encour-
aged to stimulate their children to be physically active on
days when they are not participating in these sports and
not rely solely on the sports to provide all their away-
from-school physical activity. This should include par-
ticipation in physical activities with the entire family.
Communities designed with green spaces and biking
trails help provide families the means to enjoy such
active lifestyles.

During late childhood and adolescence, strength
training may be additionally beneficial. Youth taking
part in this type of exercise may gain strength, improve
sport performance, and derive long-term health bene-
fits.44 Obese children often prefer strength training be-
cause it does not require agility or aerobic ability, and
the benefits become apparent within as little as 2 to 3
weeks. Because of their added body mass, overweight
participants also tend to be stronger than their peers,
giving them a relative psychological advantage. Recent
studies have shown that obese students are more com-
pliant and increase their free fat mass when weight
training is added to aerobic exercise or a standardized
energy-reduction diet.45,46

Recommended physical activity levels for children
and youth vary somewhat in different countries. The
Centers for Disease Control and Prevention and the
United Kingdom Health Education Authority recom-
mend that children and youth accumulate at least 60
minutes daily of moderate to vigorous physical activity
in a variety of enjoyable individual and group activi-
ties.47,48 Health Canada guidelines recommend increasing
physical activity above the current level by at least 30
minutes (10 minutes vigorous) and reducing sedentary
activity by the same amount per day. Each month, phys-
ical activity should be increased and sedentary behavior
should be decreased by 15 minutes until at least 90
minutes more active time and 90 minutes less inactive
time are accumulated (www.paguide.com). The Cana-
dian Paediatric Society has endorsed these recommen-
dations and emphasizes a wide variety of activities as
part of recreation, transportation, chores, work, and
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planned exercise to encourage lifestyle changes that may
last a lifetime.49

Age-Appropriate Recommendations for Physical Activity
Clinicians should encourage parents to limit sedentary
activity and make physical activity and sport recommen-
dations to parents and caregivers that are consistent with
the developmental level of the child.50 The following are
guidelines from the AAP for different age groups.

Infants and Toddlers
There is insufficient evidence to recommend exercise
programs or classes for infants and toddlers as a means of
promoting increased physical activity or preventing obe-
sity in later years. The AAP has recommended that chil-
dren younger than 2 years not watch any television. The
AAP suggests that parents be encouraged to provide a
safe, nurturing, and minimally structured play environ-
ment for their infant.51 Infants and toddlers should also
be allowed to develop enjoyment of outdoor physical
activity and unstructured exploration under the super-
vision of a responsible adult caregiver. Such activities
include walking in the neighborhood, unorganized free
play outdoors, and walking through a park or zoo.

Preschool-Aged Children (4–6 Years)
Free play should be encouraged with emphasis on fun,
playfulness, exploration, and experimentation while be-
ing mindful of safety and proper supervision. Preschool-
aged children should take part in unorganized play, pref-
erably on flat surfaces with few variables and instruction
limited to a show-and-tell format. Appropriate activities
might include running, swimming, tumbling, throwing,
and catching. Preschoolers should also begin walking
tolerable distances with family members. In addition,
parents should reduce sedentary transportation by car
and stroller and, as applies to all age groups, limit screen
time to �2 hours per day.

Elementary School–Aged Children (6–9 Years)
In this age group, children improve their motor skills,
visual tracking, and balance. Parents should continue to
encourage free play involving more sophisticated move-
ment patterns with emphasis on fundamental skill ac-
quisition. These children should be encouraged to walk,
dance, or jump rope and may enjoy playing miniature
golf. There is little difference between the sexes in
weight, height, endurance, and motor skill development
at this age; thus, co-ed participation is not contraindi-
cated. Organized sports (soccer, baseball) may be initi-
ated, but they should have flexible rules and short in-
struction time, allow free time in practices, and focus on
enjoyment rather than competition. These children have
a limited ability to learn team strategy.

Middle School–Aged Children (10–12 Years)
Preferred physical activities that focus on enjoyment
with family members and friends should be encouraged
as with previous groups. Emphasis on skill development
and increasing focus on tactics and strategy as well as
factors promoting continued participation are needed.
Fully developed visual tracking, balance, and motor
skills are typical in late childhood. Middle school–aged
children are better able to process verbal instruction and
integrate information from multiple sources so that par-
ticipation in complex sports (football, basketball, ice
hockey) is more feasible. Puberty may begin at different
rates, making some individuals bigger and stronger than
others. Basing placement in contact and collision sports
on maturity rather than chronologic age may result in
less risk of injury and enhanced chance of success, es-
pecially for those at lower Tanner stages. Weight training
may be initiated, provided that the program is well su-
pervised, that small free weights are used with high
repetitions (15–20), that proper technique is demon-
strated, and that shorter sets using heavier weights and
maximum lifts (squat lifts, clean and jerk, dead lifts) are
avoided.44

Adolescents
Adolescents are highly social and influenced by their
peers. Identifying activities that are of interest to the
adolescent, especially those that are fun and include
friends, is crucial for long-term participation. Physical
activities may include personal fitness preferences (eg,
dance, yoga, running), active transportation (walking,
cycling), household chores, and competitive and non-
competitive sports. Ideally, enrollment in competitive
contact and collision sports should be based on size and
ability instead of chronologic age. Weight training may
continue, and as the individual reaches physical matu-
rity (Tanner stage 5), longer sets using heavier weights
and fewer repetitions may be safely pursued while con-
tinuing to stress the importance of proper technique.

Office-Based Physical Activity Assessment
An accurate assessment of an individual child’s physical
activity level by history or questionnaire is difficult and
fraught with methodologic problems. It may be easier for
parents to recall the number of times per week their
child plays outside for at least 30 minutes than to esti-
mate the average daily minutes spent in physical activ-
ity. In addition, asking parents about the number of
hours per day their child spends in front of a television,
video game, or computer screen may be simpler to quan-
tify and track than time spent in active play. Pedometers
may also be helpful, because they provide a simple and
more objective method of measuring activity, are inex-
pensive, and have a “gadget appeal” among youngsters.
It has been recommend that adults accumulate 10 000
steps per day to follow a healthy lifestyle.52 Require-
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ments are less clearly defined in children, but guidelines
range from 11 000 to 12 000 steps per day for girls and
13 000 to 15 000 steps per day for boys.53,54

CONCLUSIONS
The prevalence of pediatric obesity has reached epidemic
proportions. It is unlikely that the medical profession
alone will be able to solve this serious health problem.
The promotion of decreased caloric intake and increased
energy expenditure will need to take place within all
aspects of society. Among the most difficult but most
important challenges for society are making exercise
alternatives as attractive, exciting, and enjoyable as
video games for children, convincing school boards that
PE and other school-based physical activity opportuni-
ties are as important to long-term productivity as are
academics, changing both supplier and consumer atti-
tudes about food selection and portion sizes, and reengi-
neering living environments to promote physical activ-
ity.

RECOMMENDATIONS
Research has shown the importance of social, physical,
and cultural environments in determining the extent to
which people are able to be active in all facets of daily
life, including work, education, family life, and leisure.55

Creating active school communities is an ideal way to
ensure that children and youth adopt active, healthy
lifestyles. These communities require a collaborative
framework between families, schools, community recre-
ation leaders, and health care professionals. Physicians
can be instrumental in the development of active school
communities by advocating for policy changes at the
community, state, and national levels that support
healthy nutrition, reducing sedentary time, and increas-
ing physical activity levels while providing education
and health supervision about regular physical activity
and reduced sedentary time to families in their practices.

ADVOCACY
In addition to promoting healthy nutrition recommen-
dations suggested by the AAP Committee on Nutrition,
physicians and health care professionals and their na-
tional organizations should advocate for:

● Social marketing that promotes increased physical ac-
tivity.

● The appropriate allocation of funding for quality re-
search in the prevention of childhood obesity.

● The development and implementation of a school
wellness counsel on which local physician represen-
tation is encouraged.

● A school curriculum that teaches children and youth
the health benefits of regular physical activity.

● Comprehensive community sport and recreation pro-
grams that allow for community and school facilities
to be open after hours and make physical activities
available to all children and youth at reasonable costs;
access to recreation facilities should be equally avail-
able to both sexes.

● The reinstatement of compulsory, quality, daily PE
classes in all schools (kindergarten through grade 12)
taught by qualified, trained educators. The curricula
should emphasize enjoyable participation in physical
activity that helps students develop the knowledge,
attitudes, motor skills, behavioral skills, and confi-
dence required to adopt and maintain healthy active
lifestyles. These classes should allow participation by
all children regardless of ability, illness, injury, and
developmental disability, including those with obesity
and those who are disinterested in traditional compet-
itive team sports. Commitment of adequate resources
for program funding, trained PE personnel, safe equip-
ment, and facilities is also recommended.

● The provision of a variety of physical activity oppor-
tunities in addition to PE, including the protection of
children’s recess time and the requirement of extra-
curricular physical activity programs and nonstruc-
tured physical activity before, during, and after school
hours, that address the needs and interests of all stu-
dents.

● The reduction of environmental barriers to an active
lifestyle through the construction of safe recreational
facilities, parks, playgrounds, bicycle paths, sidewalks,
and crosswalks.

PROMOTING A HEALTHY LIFESTYLE
Physicians and health care professionals should promote
active healthy living within each family unit by:

● Serving as role models through the adoption of an
active lifestyle.

● Inquiring about nutritional intake, calculating and
plotting BMI, identifying obesity-related comorbidi-
ties, and promoting healthy eating as suggested by the
AAP Committee on Nutrition.

● Documenting the number of hours per day spent on
sedentary activities and limiting screen (television,
video game, and computer) time according to AAP
guidelines.

● Determining physical activity levels of the child and
family members at regular health care visits.

● Tabulating the amount of physical activity the child or
youth does each day at home, school, or child care as
part of transportation, work, recreation, and unorga-
nized sports, which should include determining the
actual minutes of PE and recess-related physical activ-
ity achieved at school each week. In addition, the
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number of times per week spent in outdoor play for at
least 30 minutes and/or the number of daily steps
achieved (monitored by using a pedometer) should be
documented. Specific involvement in organized sports
and dance also should be noted.

● Encouraging children and adolescents to be physically
active for at least 60 minutes per day, which does not
need to be acquired in a continuous fashion but rather
may be accumulated by using smaller increments.
Events should be of moderate intensity and include a
wide variety of activities as part of sports, recreation,
transportation, chores, work, planned exercise, and
school-based PE classes. These activities should be pri-
marily unstructured and fun if they are to achieve best
compliance.

● Identifying any barriers the child, youth, or parent
might have against increasing physical activity, which
might include lack of time, competing interests, per-
ceived lack of motor skills, and fear of injury on the
part of the child. Parents might be additionally con-
cerned about financial and safety issues. Efforts must
then be made to work with the family to educate them
regarding the importance of lifelong physical activity
and to identify potential strategies to overcome some
of their barriers.

● Recommending that parents become good role models
by increasing their own level of physical activity. Par-
ents should also incorporate physical activities that
family members of all ages and abilities can do to-
gether. They should encourage children to play out-
side as much as possible. Safety should be promoted
by the use of appropriate protective equipment (bicy-
cle helmets, life jackets, etc).

● Advising parents to support their children and youth
in developmentally and age-appropriate sports and
recreational activities. The child’s favorite types of
physical activity should be a priority. These might best
occur in the school setting during extracurricular ac-
tivities, in which parents/grandparents can take part
as leaders and coaches.

● Suggesting that overweight children partake in activ-
ities that take advantage of their tall stature and mus-
cle strength, such as water-based sports and strength
training, rather than those that require weight bearing
(eg, jumping, jogging).

● Recommending that parents of overweight children
and youth play a supporting, accepting, and encour-
aging role in returning them to healthier lifestyles to
increase self-esteem.

● Encouraging youth to promote physical activities for
their peers and become role models and leaders for
younger students.
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POLICY STATEMENT

Additional Recommendations for Use of Tetanus
Toxoid, Reduced-Content Diphtheria Toxoid, and
Acellular Pertussis Vaccine (Tdap)

abstract
The American Academy of Pediatrics and the Centers for Disease Con-
trol and Prevention are amending previous recommendations and
making additional recommendations for the use of tetanus toxoid,
reduced-content diphtheria toxoid, and acellular pertussis vaccine
(Tdap). Review of the results from clinical trials and other studies has
revealed no excess reactogenicity when Tdap is given within a short
interval after other tetanus- or diphtheria-containing toxoid products,
and accrual of postmarketing adverse-events reports reveals an excel-
lent safety record for Tdap. Thus, the recommendation for caution
regarding Tdap use within any interval after a tetanus- or diphtheria-
containing toxoid product is removed. Tdap should be given when it is
indicated and when no contraindication exists. In further efforts to
protect people who are susceptible to pertussis, the American Acad-
emy of Pediatrics and Centers for Disease Control and Prevention rec-
ommend a single dose of Tdap for children 7 through 10 years of age
who were underimmunized with diphtheria-tetanus-acellular pertus-
sis (DTaP). Also, the age for recommendation for Tdap is extended to
those aged 65 years and older who have or are likely to have contact
with an infant younger than 12 months (eg, health care personnel,
grandparents, and other caregivers). Pediatrics 2011;128:809–812

INTRODUCTION
The American Academy of Pediatrics (AAP)1 and the Centers for Disease
Control and Prevention (CDC)2 currently recommend a single dose of
tetanus toxoid, reduced-diphtheria toxoid, and reduced-content acellu-
lar pertussis vaccine (Tdap) instead of tetanus and diphtheria toxoid
vaccine (Td) for adolescents aged 11 through 18 years of age who have
completed the recommended pediatric-formulation diphtheria and tet-
anus toxoids and whole-cell pertussis vaccine (DTP)/diphtheria-
tetanus-acellular pertussis vaccine (DTaP) series in childhood; the ad-
olescent dose of Tdap should preferably be given at a preventive care
visit at 11 through 12 years of age. The CDC currently recommends a
single dose of Tdap to replace a single decennial Td booster for adults
19 through 64 years of age who have not previously received Tdap and
as soon as is feasible for health care providers who have direct patient
contact.2 Two Tdap vaccines are licensed in the United States—Boostrix
(GlaxoSmithKline Biologicals, Research Triangle Park, NC), for persons
10 through 64 years of age, and Adacel (Sanofi Pasteur, Swiftwater, PA),
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for persons 11 through 64 years of age.
On October 27, 2010, the Advisory Com-
mittee on Immunization Practices (ACIP)
of the CDC amended recommendations
and made additional recommendations
for use in those who have not received
Tdap previously: (1) whenever indicated,
regardless of interval since the last
tetanus- or diphtheria-containing vac-
cine; (2) for children 7 through 10 years
of agewhodidnot receive the full recom-
mended series of DTaP before 7 years of
age; and (3) for certain adults aged 65
years and older. The CDC policy changes
are published.3

The ACIP Pertussis Working Group, com-
posed of liaison members frommultiple
organizations, including theAAPCommit-
tee on Infectious Diseases, reviewed
published and unpublished data on Tdap
immunogenicity and safety from vaccine
trials and other relevant experiences in
formulating its recommendations. The
working group also considered the cur-
rent epidemiology of pertussis, the need
to protect vulnerable infants through en-
couragement and expansion of cocoon-
ing,4,5 and data and expert opinion on
barriers to receipt of Tdap. This vaccine
policy statement expands previous AAP
recommendations for Tdap4 and will be
incorporated into the 2012 Red Book.

No Minimum Interval Between Td
and Tdap Is Necessary

At the time of licensure of Tdap in 2005,
there were few data on the reactoge-
nicity of Tdap after a short interval
from another tetanus toxoid– or
diphtheria toxoid–containing vaccine.
Thus, Tdap was recommended with a
minimum interval of 5 years for stan-
dard use, and an interval as short as 2
years was acceptable when potential
risk of pertussis was high.

Confirming adult immunization status by
reviewof immunization recordsor recall
is difficult and is an important barrier to
achieving the vaccine coverage needed
for this group. Accumulating data dem-

onstrate no increased risk of severe lo-
cal reactions or serious adverse events
for adolescents or adults who receive
Tdap at short intervals after tetanus tox-
oid– or diphtheria toxoid–containing
vaccines. Together, these findings sup-
port removal of any cautionary mini-
mum interval regarding any tetanus
toxoid– or diphtheria toxoid–contain-
ing vaccine when Tdap is indicated. Re-
ports reviewed for safety of short in-
tervals included Canadian children
and adolescents with a DTP/DTaP/Td-
to-Tdap interval as low as 2 years6;
French adults 18 to 76 years of age
with a Td/Td-inactivated polio vaccine
(IPV)-to-Tdap/Td-IPV interval of 28 days
to 2 years7; and health care personnel
vaccinated in an institutional respira-
tory illness outbreak with tetanus tox-
oid (TT)- or Td-to-Tdap interval of less
than 2 years.8 The number of subjects
in these studies is small; therefore,
data do not exclude a significant but
rare event. In addition, a postlicensure
retrospective cohort study found that
medically attended local reactions af-
ter Tdap were low (2.6 events per
10 000 Tdap vaccinations) and compa-
rable with those after Td.9 Since licen-
sure, evidence on safety of Tdap in per-
sons 10 through 64 years of age has
been collected through the Vaccine
Safety Datalink (VSD) and has revealed
no association with several predeter-
mined adverse neurologic events, in-
cluding encephalopathy/encephalitis/
meningitis, paralytic syndromes,
seizure, cranial nerve disorder, or
Guillain-Barré syndrome.10 Postmar-
keting data from the Vaccine Adverse
Events Reporting System (VAERS) 2
years after licensure also support the
safety of Tdap.

Children 7 Through 10 Years of
Age Who Were Not Fully Immunized
With DTaP Should Be Given Tdap

At the time of recommendation of uni-
versal Tdap for adolescents,1,2 the AAP
and ACIP recommended that children 7

through 10 years of age with a history
of incomplete childhood immunization
with DTP/DTaP should be given Td to
complete the tetanus and diphtheria
toxoid series, because Tdap is not li-
censed in the United States for chil-
dren younger than 10 years. Although
data on immunogenicity of Tdap in un-
dervaccinated or completely unvacci-
nated children 7 through 10 years of
age are limited, 2 studies of use of
Tdap in place of the fifth dose of DTaP
have shown similar immunogenicity to
DTaP.11,12 Lower rates of local reactions
also were reported after Tdap in place
of the fifth DTaP.11–13 If a child 7 through
10 years of age is not fully immunized
against pertussis (ie, has not received
5 doses of DTP/DTaP or 4 doses when
the fourth dose was administered af-
ter the fourth birthday) or has an un-
known or uncertain immunization his-
tory, a single dose of Tdap should be
given. Only 1 dose of Tdap is recom-
mended at this time, because Tdap
vaccines are not licensed for multiple
doses. If further doses of Td-containing
vaccine are required, they are given on
a catch-up schedule. Although Tdap
could be substituted for any 1 of the 3
doses, the preferred 3-dose schedule
would be Tdap followed by Td at 4
weeks and 6 to 12 months. Either Tdap
product (Boostrix or Adacel) can be
used for the underimmunized child 7
through 10 years of age. At this time, it
is recommended that children who re-
ceive Tdap at 7 through 10 years of age
should not be given the usual adoles-
cent Tdap dose at the 11- through 12-
year visit but should be given a booster
dose of Td 10 years after their last
dose of Td-containing vaccine (Tdap or
Td). At the present time, only 1 dose of
Tdap should be administered. A repeat
dose is not advised.

Certain Adults Aged 65 Years and
Older Should be Given Tdap

The objective for vaccinating adults
aged 65 years and older is to protect
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them from pertussis and to improve
the cocooning of young infants who
are too young to be protected by the
DTaP series and who are at substan-
tial risk of severe disease, hospital-
ization, and death should they be ex-
posed and infected with Bordetella
pertussis. Multiple studies have
found that family members and ex-
tended family members, including
grandparents, are source cases for
most infants with pertussis. In 1
study of more than 1000 children 0
through 3 years of age, 35% of the
children were cared for by grand-
parent(s) at least during one
3-month period. Health care person-
nel also are at potential risk of ac-
quiring and transmitting pertussis.
Although Tdap vaccines are not li-
censed for persons 65 years and
older, unpublished immunogenicity
and safety data as well as Vaccine
Adverse Events Reporting System
data are supportive of the recom-
mendation that persons 65 years and
older in the high-risk setting of po-
tential transmission to young infants
should be given Tdap. On February
23, 2011, the ACIP made provisional
recommendations that all health
care personnel, regardless of age,
receive a single dose of Tdap as soon
as is feasible if they have not previ-
ously received Tdap and regardless
of the time since the last dose of Td.
At this time, the CDC does not recom-
mend immunizing all persons aged
65 years and older. However, there
are no contraindications to immuniz-
ing persons in this age group, and
anyone desiring vaccine can be
immunized.

RECOMMENDATIONS

Recommendations for changes in and
additional uses of Tdap:

● There is no minimum interval re-
quired or advised between receipt
of a tetanus toxoid– or diphtheria
toxoid–containing vaccine and Tdap
when Tdap is otherwise indicated.

● A single dose of Tdap should be
given to children 7 through 10 years
of age who have incomplete or un-
known pertussis vaccine history.
Additional vaccines may be re-
quired on the basis of a catch-up
schedule.

● A single dose of Tdap should be
given to adults of any age (including
those aged 65 years or older) who
have not received Tdap previously,
who are health care personnel, or
who have or anticipate having close
contact with an infant younger than
12 months, such as grandparents
and other caregivers.

● A single dose of Tdap may be given
in place of Td to any person aged 65
years or older who has not received
Tdap previously.

At the time of the ACIP vote on these
changes in Tdap recommendations in
October 2010, the Vaccines for Chil-
dren Program advisors concurred
with coverage of Tdap for use relevant
to the program. Tdap is set forth in the
Vaccine Injury Table for eligibility to
receive compensation under the Vac-
cine Injury Compensation Act. Be-
cause Tdap is a “covered” vaccine,
such eligibility extends to the added
recommendations mentioned here
(www.hrsa.gov/vaccinecompensation).
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CLINICAL PRACTICE GUIDELINE

ADHD: Clinical Practice Guideline for the Diagnosis,
Evaluation, and Treatment of Attention-Deficit/
Hyperactivity Disorder in Children and Adolescents

abstract +

Attention-deficit/hyperactivity disorder (ADHD) is the most common
neurobehavioral disorder of childhood and can profoundly affect the
academic achievement, well-being, and social interactions of children;
the American Academy of Pediatrics first published clinical recommen-
dations for the diagnosis and evaluation of ADHD in children in 2000;
recommendations for treatment followed in 2001. Pediatrics 2011;128:
1007–1022

Summary of key action statements:

1. The primary care clinician should initiate an evaluation for ADHD for
any child 4 through 18 years of age who presents with academic or
behavioral problems and symptoms of inattention, hyperactivity, or
impulsivity (quality of evidence B/strong recommendation).

2. To make a diagnosis of ADHD, the primary care clinician should
determine that Diagnostic and Statistical Manual of Mental Disor-
ders, Fourth Edition criteria have been met (including documenta-
tion of impairment in more than 1 major setting); information
should be obtained primarily from reports from parents or guard-
ians, teachers, and other school and mental health clinicians in-
volved in the child’s care. The primary care clinician should also rule
out any alternative cause (quality of evidence B/strong
recommendation).

3. In the evaluation of a child for ADHD, the primary care clinician
should include assessment for other conditions that might coexist
with ADHD, including emotional or behavioral (eg, anxiety, depres-
sive, oppositional defiant, and conduct disorders), developmental
(eg, learning and language disorders or other neurodevelopmental
disorders), and physical (eg, tics, sleep apnea) conditions (quality of
evidence B/strong recommendation).

4. The primary care clinician should recognize ADHD as a chronic
condition and, therefore, consider children and adolescents
with ADHD as children and youth with special health care needs.
Management of children and youth with special health care
needs should follow the principles of the chronic care model and
the medical home (quality of evidence B/strong recommendation).
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IMPROVEMENT AND MANAGEMENT
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5. Recommendations for treatment of
children and youth with ADHD vary
depending on the patient’s age:

a. For preschool-aged children
(4–5 years of age), the primary
care clinician should prescribe
evidence-based parent- and/or
teacher-administered behavior
therapy as the first line of treat-
ment (quality of evidence
A/strong recommendation) and
may prescribe methylphenidate
if the behavior interventions do
not provide significant improve-
ment and there is moderate-to-
severe continuing disturbance
in the child’s function. In areas
where evidence-based behav-
ioral treatments are not avail-
able, the clinician needs to
weigh the risks of starting med-
ication at an early age against
the harm of delaying diagnosis
and treatment (quality of evi-
dence B/recommendation).

b. For elementary school–aged
children (6–11 years of age), the
primary care clinician should
prescribe US Food and Drug
Administration–approved medica-
tions for ADHD (quality of evi-
dence A/strong recommendation)
and/or evidence-based parent-
and/or teacher-administered
behavior therapy as treatment
for ADHD, preferably both (qual-
ity of evidence B/strong recom-
mendation). The evidence is par-
ticularly strong for stimulant
medications and sufficient but
less strong for atomoxetine,
extended-release guanfacine,
and extended-release clonidine
(in that order) (quality of evi-
dence A/strong recommenda-
tion). The school environment,
program, or placement is a part
of any treatment plan.

c. For adolescents (12–18 years of
age), the primary care clinician

should prescribe Food and
Drug Administration–approved
medications for ADHD with the
assent of the adolescent (qual-
ity of evidence A/strong recom-
mendation) and may prescribe
behavior therapy as treatment
for ADHD (quality of evidence
C/recommendation), preferably
both.

6. The primary care clinician should
titrate doses of medication for
ADHD to achieve maximum benefit
with minimum adverse effects
(quality of evidence B/strong
recommendation).

INTRODUCTION

This document updates and replaces 2
previously published clinical guide-
lines from the American Academy of
Pediatrics (AAP) on the diagnosis and
treatment of attention-deficit/hyperac-
tivity disorder (ADHD) in children:
“Clinical Practice Guideline: Diagnosis
and Evaluation of the Child With Atten-
tion-Deficit/Hyperactivity Disorder”
(2000)1 and “Clinical Practice Guide-
line: Treatment of the School-aged
Child With Attention-Deficit/Hyperactiv-
ity Disorder” (2001).2 Since these
guidelines were published, new infor-
mation and evidence regarding the di-
agnosis and treatment of ADHD has be-
come available. Surveys conducted
before and after the publication of the
previous guidelines have also provided
insight into pediatricians’ attitudes
and practices regarding ADHD. On the
basis of an increased understanding
regarding ADHD and the challenges it
raises for children and families and as
a source for clinicians seeking to diag-
nose and treat children, this guideline
pays particular attention to a number
of areas.

Expanded Age Range

The previous guidelines addressed di-
agnosis and treatment of ADHD in chil-

dren 6 through 12 years of age. There
is now emerging evidence to expand
the age range of the recommendations
to include preschool-aged children
and adolescents. This guideline ad-
dresses the diagnosis and treatment
of ADHD in children 4 through 18 years
of age, and attention is brought to spe-
cial circumstances or concerns in par-
ticular age groups when appropriate.

Expanded Scope

Behavioral interventions might help
families of children with hyperactive/
impulsive behaviors that do not meet
full diagnostic criteria for ADHD. Guid-
ance regarding the diagnosis of
problem-level concerns in children
based on the Diagnostic and Statisti-
cal Manual for Primary Care (DSM-PC),
Child and Adolescent Version,3 as well
as suggestions for treatment and care
of children and families with problem-
level concerns, are provided here. The
current DSM-PC was published in 1996
and, therefore, is not consistent with
intervening changes to International
Classification of Diseases, Ninth Revi-
sion, Clinical Modification (ICD-9-CM).
Although this version of the DSM-PC
should not be used as a definitive
source for diagnostic codes related to
ADHD and comorbid conditions, it cer-
tainly may continue to be used as a
resource for enriching the under-
standing of ADHD manifestations. The
DSM-PC will be revised when both the
DSM-V and ICD-10 are available for use.

A Process of Care for Diagnosis
and Treatment

This guideline and process-of-care al-
gorithm (see Supplemental Fig 2 and
Supplemental Appendix) recognizes
evaluation, diagnosis, and treatment
as a continuous process and provides
recommendations for both the guide-
line and the algorithm in this single
publication. In addition to the formal
recommendations for assessment, di-
agnosis, and treatment, this guideline
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provides a single algorithm to guide
the clinical process.

Integration With the Task Force on
Mental Health

This guideline fits into the broader
mission of the AAP Task Force on
Mental Health and its efforts to pro-
vide a base from which primary care
providers can develop alliances with
families, work to prevent mental
health conditions and identify them
early, and collaborate with mental
health clinicians.

The diagnosis and management of
ADHD in children and youth has been
particularly challenging for primary
care clinicians because of the limited
payment provided for what requires
more time than most of the other con-
ditions they typically address. The pro-
cedures recommended in this guide-
line necessitate spending more time
with patients and families, developing
a system of contacts with school and
other personnel, and providing contin-
uous, coordinated care, all of which is
time demanding. In addition, relegating
mental health conditions exclusively to
mental health clinicians also is not a via-
ble solution formany clinicians, because
in many areas access to mental health
clinicians to whom they can refer pa-
tients is limited. Access in many areas is
also limited to psychologists when fur-
ther assessment of cognitive issues is
required and not available through the
education system because of restric-
tions from third-party payers in paying
for the evaluations on the basis of them
being educational and not health
related.

Cultural differences in the diagnosis and
treatment of ADHD are an important is-
sue, as they are for all pediatric condi-
tions. Because the diagnosis and treat-
ment of ADHD depends to a great extent
on family and teacherperceptions, these
issuesmightbeevenmoreprominent an
issue for ADHD. Specific cultural issues

are beyond the scope of this guideline
but are important to consider.

METHODOLOGY

As with the 2 previously published clin-
ical guidelines, the AAP collaborated
with several organizations to develop a
working subcommittee that repre-
sented a wide range of primary care
and subspecialty groups. The subcom-
mittee included primary care pediatri-
cians, developmental-behavioral pedi-
atricians, and representatives from
the American Academy of Child and Ad-
olescent Psychiatry, the Child Neurol-
ogy Society, the Society for Pediatric
Psychology, the National Association of
School Psychologists, the Society for
Developmental and Behavioral Pediat-
rics, the American Academy of Family
Physicians, and Children and Adults
With Attention-Deficit/Hyperactivity
Disorder (CHADD), as well as an epide-
miologist from the Centers for Disease
Control and Prevention (CDC).

This group met over a 2-year period,
during which it reviewed the changes
in practice that have occurred and is-
sues that have been identified since
the previous guidelines were pub-
lished. Delay in completing the process
led to further conference calls and ex-
tended the years of literature reviewed
in order to remain as current as pos-
sible. The AAP funded the development
of this guideline; potential financial
conflicts of the participants were iden-
tified and taken into consideration in
the deliberations. The guideline will be
reviewed and/or revised in 5 years un-
less new evidence emerges that war-
rants revision sooner.

The subcommittee developed a series
of research questions to direct an ex-
tensive evidence-based review in part-
nership with the CDC and the Univer-
sity of Oklahoma Health Sciences
Center. The diagnostic review was con-
ducted by the CDC, and the evidence
was evaluated in a combined effort of

the AAP, CDC, and University of Okla-
homa Health Sciences Center staff. The
treatment-related evidence relied on a
recent evidence review by the Agency
for Healthcare Research and Quality
and was supplemented by evidence
identified through the CDC review.

The diagnostic issues were focused on
5 areas:

1. ADHD prevalence—specifically: (a)
What percentage of the general US
population aged 21 years or
younger has ADHD? (b) What per-
centage of patients presenting at
pediatricians’ or family physicians’
offices in the United States meet di-
agnostic criteria for ADHD?

2. Co-occurring mental disorders—
of people with ADHD, what percent-
age has 1 or more of the following
co-occurring conditions: sleep dis-
orders, learning disabilities, de-
pression, anxiety, conduct disorder,
and oppositional defiant disorder?

3. What are the functional impair-
ments of children and youth diag-
nosed with ADHD? Specifically, in
what domains and to what degree
do youth with ADHD demonstrate
impairments in functional domains,
including peer relations, academic
performance, adaptive skills, and
family functioning?

4. Do behavior rating scales remain
the standard of care in assessing
the diagnostic criteria for ADHD?

5. What is the prevalence of abnormal
findings on selected medical
screening tests commonly recom-
mended as standard components
of an evaluation of a child with sus-
pected ADHD? How accurate are
these tests in the diagnosis of ADHD
compared with a reference stan-
dard (ie, what are the psychometric
properties of these tests)?

The treatment issues were focused on
3 areas:

1. What new information is available
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regarding the long-term efficacy
and safety of medications approved
by the US Food and Drug Adminis-
tration (FDA) for the treatment of
ADHD (stimulants and nonstimu-
lants), and specifically, what infor-
mation is available about the
efficacy and safety of these medi-
cations in preschool-aged and ado-
lescent patients?

2. What evidence is available about the
long-term efficacy and safety of psy-
chosocial interventions (behavioral
modification) for the treatment of
ADHD for children, and specifically,
what information is available about
the efficacy and safety of these inter-
ventions in preschool-aged and ado-
lescent patients?

3. Are there any additional therapies
that reach the level of consider-
ation as evidence based?

Evidence-Review Process for
Diagnosis

A multilevel, systematic approach was
taken to identify the literature that
built the evidence base for both diag-
nosis and treatment. To increase the
likelihood that relevant articles were
included in the final evidence base, the
reviewers first conducted a scoping
review of the literature by systemati-
cally searching literature using rele-
vant key words and then summarized
the primary findings of articles that
met standard inclusion criteria. The
reviewers then created evidence ta-
bles that were reviewed by content-
area experts who were best able to
identify articles that might have been
missed through the scoping review. Ar-
ticles that were missed were reviewed
carefully to determine where the ab-
straction methodology failed, and ad-
justments to the search strategy were
made as required (see technical re-
port to be published). Finally, although
published literature reviews did not
contribute directly to the evidence

base, the articles included in review
articles were cross-referenced with
the final evidence tables to ensure that
all relevant articles were included in
the final evidence tables.

For the scoping review, articles were
abstracted in a stratified fashion from
3 article-retrieval systems that pro-
vided access to articles in the domains
of medicine, psychology, and educa-
tion: PubMed (www.ncbi.nlm.nih.gov/
sites/entrez), PsycINFO (www.apa.org/
pubs/databases/psycinfo/index.aspx),
and ERIC (www.eric.ed.gov). English-
language, peer-reviewed articles pub-
lished between 1998 and 2009 were
queried in the 3 search engines. Key
words were selected with the intent of
including all possible articles that
might have been relevant to 1 or more
of the questions of interest (see the
technical report to be published). The
primary abstraction included the fol-
lowing terms: “attention deficit hyper-
activity disorder” or “attention deficit
disorder” or “hyperkinesis” and
“child.” A second, independent ab-
straction was conducted to identify ar-
ticles related to medical screening
tests for ADHD. For this abstraction,
the same search terms were used as
in the previous procedure along with
the additional condition term “behav-
ioral problems” to allow for the inclu-
sion of studies of youth that sought to
diagnose ADHD by using medical
screening tests. Abstractions were
conducted in parallel fashion across
each of the 3 databases; the results
from each abstraction (complete ref-
erence, abstract, and key words) were
exported and compiled into a common
reference database using EndNote
10.0.4 References were subsequently
and systematically deduplicated by us-
ing the software’s deduplication pro-
cedure. References for books, chap-
ters, and theses were also deleted
from the library. Once a deduplicated
library was developed, the semifinal

database of 8267 references was re-
viewed for inclusion on the basis of
inclusion criteria listed in the techni-
cal report. Included articles were
then pulled in their entirety, the in-
clusion criteria were reconfirmed,
and then the study findings were
summarized in evidence tables. The
articles included in relevant review
articles were revisited to ensure
their inclusion in the final evidence
base. The evidence tables were then
presented to the committee for ex-
pert review.

Evidence-Review Process for
Treatment

In addition to this systematic review,
for treatment we used the review from
the Agency for Healthcare Research
and Quality (AHRQ) Effective Health-
care Program “Attention Deficit Hyper-
activity Disorder: Effectiveness of
Treatment in At-Risk Preschoolers;
Long-term Effectiveness in All Ages;
and Variability in Prevalence, Diagno-
sis, and Treatment.”5 This review ad-
dressed a number of key questions for
the committee, including the efficacy
of medications and behavioral inter-
ventions for preschoolers, children,
and adolescents. Evidence identified
through the systematic evidence re-
view for diagnosis was also used as a
secondary data source to supplement
the evidence presented in the AHRQ re-
port. The draft practice guidelines
were developed by consensus of the
committee regarding the evidence. It
was decided to create 2 separate com-
ponents. The guideline recommenda-
tions were based on clear character-
ization of the evidence. The second
component is a practice-of-care algo-
rithm (see Supplemental Fig 2) that
provides considerably more detail
about how to implement the guidelines
but is, necessarily, based less on avail-
able evidence and more on consensus
of the committee members. When data
were lacking, particularly in the
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process-of-care algorithmic portion of
the guidelines, a combination of evi-
dence and expert consensuswas used.
Action statements labeled “strong rec-
ommendation” or “recommendation”
were based on high- to moderate-
quality scientific evidence and a pre-
ponderance of benefit over harm.6

Option-level action statements were
based on lesser-quality or limited
data and expert consensus or high-
quality evidence with a balance be-
tween benefits and harms. These
clinical options are interventions
that a reasonable health care pro-
vider might or might not wish to im-
plement in his or her practice. The
quality of evidence supporting each
recommendation and the strength of
each recommendation were as-
sessed by the committee member
most experienced in epidemiology
and graded according to AAP policy
(Fig 1).6

The guidelines and process-of-care
algorithm underwent extensive peer
review by committees, sections,
councils, and task forces within the
AAP; numerous outside organiza-
tions; and other individuals identi-
fied by the subcommittee. Liaisons to
the subcommittee also were invited
to distribute the draft to entities
within their organizations. The re-

sulting comments were compiled
and reviewed by the chairperson,
and relevant changes were incorpo-
rated into the draft, which was then
reviewed by the full committee.

ABOUT THIS GUIDELINE

Key Action Statements

In light of the concerns highlighted
previously and informed by the avail-
able evidence, the AAP has developed
6 action statements for the evalua-
tion, diagnosis, and treatment of
ADHD in children. These action state-
ments provide for consistent and
quality care for children and families
with concerns about or symptoms
that suggest attention disorders or
problems.

Context

This guideline is intended to be inte-
grated with the broader algorithms
developed as part of the mission of
the AAP Task Force on Mental Health.7

Implementation: A Process-of-Care
Algorithm

The AAP recognizes the challenge of
instituting practice changes and
adopting new recommendations for
care. To address the need, a process-
of-care algorithm has been devel-

oped and has been used in the revi-
sion of the AAP ADHD toolkit.

Implementation: Preparing the
Practice

Full implementation of the action
statements described in this guideline
and the process-of-care algorithm
might require changes in office proce-
dures and/or preparatory efforts to
identify community resources. The
section titled “Preparing the Practice”
in the process-of-care algorithm and
further information can be found in
the supplement to the Task Force on
Mental Health report.7 It is important
to document all aspects of the diagnos-
tic and treatment procedures in the
patients’ records. Use of rating scales
for the diagnosis of ADHD and assess-
ment for comorbid conditions and as a
method for monitoring treatment as
described in the process algorithm
(see Supplemental Fig 2), as well as
information provided to parents such
as management plans, can help facili-
tate a clinician’s accurate documenta-
tion of his or her process.

Note

The AAP acknowledges that some pri-
mary care clinicians might not be
confident of their ability to success-
fully diagnose and treat ADHD in a
child because of the child’s age, co-
existing conditions, or other con-
cerns. At any point at which a clini-
cian feels that he or she is not
adequately trained or is uncertain
about making a diagnosis or continu-
ing with treatment, a referral to a
pediatric or mental health subspe-
cialist should be made. If a diagnosis
of ADHD or other condition is made
by a subspecialist, the primary care
clinician should develop a manage-
ment strategy with the subspecialist
that ensures that the child will con-
tinue to receive appropriate care
consistent with a medical home
model wherein the pediatrician part-

FIGURE 1
Integrating evidence-quality appraisal with an assessment of the anticipated balance between bene-
fits and harms if a policy is conducted leads to designation of a policy as a strong recommendation,
recommendation, option, or no recommendation. The evidence is discussed in more detail in a
technical report that will follow in a later publication. RCT indicates randomized controlled trial; Rec,
recommendation.
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ners with parents so that both health
and mental health needs are
integrated.

KEY ACTION STATEMENTS FOR THE
EVALUATION, DIAGNOSIS,
TREATMENT, AND MONITORING OF
ADHD IN CHILDREN AND
ADOLESCENTS

Action statement 1: The primary
care clinician should initiate an
evaluation for ADHD for any child 4
through 18 years of age who pres-
ents with academic or behavioral
problems and symptoms of inatten-
tion, hyperactivity, or impulsivity
(quality of evidence B/strong
recommendation).

Evidence Profile

● Aggregate evidence quality: B.

● Benefits: In a considerable number of
children, ADHD goes undiagnosed. Pri-
mary care clinicians’ systematic iden-
tification of children with these prob-
lems will likely decrease the rate of
undiagnosed and untreated ADHD in
children.

● Harms/risks/costs: Children in whom
ADHD is inappropriately diagnosed
might be labeled inappropriately, or an-
other condition might be missed, and
they might receive treatments that will
not benefit them.

● Benefits-harms assessment: The high
prevalence of ADHD and limited mental
health resources require primary care
pediatricians to play a significant role in
the care of their patients with ADHD so
that children with this condition receive
the appropriate diagnosis and treat-
ment. Treatments available have shown
good evidence of efficacy, and lack of
treatment results in a risk for impaired
outcomes.

● Value judgments: The committee con-
sidered the requirements for establish-
ing the diagnosis, the prevalence of
ADHD, and the efficacy and adverse ef-
fects of treatment as well as the long-
term outcomes.

● Role of patient preferences: Success
with treatment depends on patient and
family preference, which has to be taken
into account.

● Exclusions: None.

● Intentional vagueness: The limits be-
tweenwhat can be handled by a primary
care clinician and what should be re-
ferred to a subspecialist because of the
varying degrees of skills among primary
care clinicians.

● Strength: strong recommendation.

The basis for this recommendation is
essentially unchanged from that in
the previous guideline. ADHD is the
most common neurobehavioral dis-
order in children and occurs in ap-
proximately 8% of children and
youth8–10; the number of children with
this condition is far greater than can
be managed by the mental health
system. There is now increased evi-
dence that appropriate diagnosis can
be provided for preschool-aged chil-
dren11 (4–5 years of age) and for
adolescents.12

Action statement 2: To make a diag-
nosis of ADHD, the primary care cli-
nician should determine that Diag-
nostic and Statistical Manual of
Mental Disorders, Fourth Edition
(DSM-IV-TR) criteria have been met
(including documentation of im-
pairment in more than 1 major set-
ting), and information should be
obtained primarily from reports
from parents or guardians, teach-
ers, and other school and mental
health clinicians involved in the
child’s care. The primary care clini-
cian should also rule out any alter-
native cause (quality of evidence
B/strong recommendation).

Evidence Profile

● Aggregate evidence quality: B.

● Benefits: The use of DSM-IV criteria has
lead to more uniform categorization of
the condition across professional
disciplines.

● Harms/risks/costs: The DSM-IV sys-
tem does not specifically provide for
developmental-level differences and
might lead to some misdiagnoses.

● Benefits-harms assessment: The ben-
efits far outweigh the harm.

● Value judgments: The committee took
into consideration the importance of co-
ordination between pediatric and men-
tal health services.

● Role of patient preferences: Although
there is some stigma associated with
mental disorder diagnoses resulting in
some families preferring other diagno-
ses, the need for better clarity in diag-
noses was felt to outweigh this
preference.

● Exclusions: None.

● Intentional vagueness: None.

● Strength: strong recommendation.

As with the findings in the previous
guideline, the DSM-IV criteria con-
tinue to be the criteria best sup-
ported by evidence and consensus.
Developed through several itera-
tions by the American Psychiatric As-
sociation, the DSM-IV criteria were
created through use of consensus
and an expanding research founda-
tion.13 The DSM-IV system is used by
professionals in psychiatry, psychol-
ogy, health care systems, and pri-
mary care. Use of DSM-IV criteria, in
addition to having the best evidence
to date for criteria for ADHD, also af-
fords the best method for communi-
cation across clinicians and is estab-
lished with third-party payers. The
criteria are under review for the de-
velopment of the DSM-V, but these
changes will not be available until at
least 1 year after the publication of
this current guideline. The diagnos-
tic criteria have not changed since
the previous guideline and are pre-
sented in Supplemental Table 2. An
anticipated change in the DSM-V is
increasing the age limit for when
ADHD needs to have first presented
from 7 to 12 years.14
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Special Circumstances: Preschool-
aged Children (4–5 Years Old)

There is evidence that the diagnostic
criteria for ADHD can be applied to
preschool-aged children; however, the
subtypes detailed in the DSM-IV might
not be valid for this population.15–21 A
review of the literature, including the
multisite study of the efficacy of meth-
ylphenidate in preschool-aged chil-
dren, revealed that the criteria could
appropriately identify children with
the condition.11 However, there are
added challenges in determining the
presence of key symptoms. Preschool-
aged children are not likely to have a
separate observer if they do not attend
a preschool or child care program,
and even if they do attend, staff in
those programs might be less quali-
fied than certified teachers to provide
accurate observations. Here, too, fo-
cused checklists can help physicians
in the diagnostic evaluation, although
only the Conners Comprehensive Be-
havior Rating Scales and the ADHD Rat-
ing Scale IV are DSM-IV–based scales
that have been validated in preschool-
aged children.22

When there are concerns about the
availability or quality of nonparent ob-
servations of a child’s behavior, physi-
cians may recommend that parents
complete a parent-training program
before confirming an ADHD diagnosis
for preschool-aged children and con-
sider placement in a qualified pre-
school program if they have not done
so already. Information can be ob-
tained from parents and teachers
through the use of validated DSM-IV–
based ADHD rating scales. The parent-
training programmust include helping
parents develop age-appropriate de-
velopmental expectations and specific
management skills for problem behav-
iors. The clinician may obtain reports
from the parenting class instructor
about the parents’ ability to manage
their children, and if the children are

in programs in which they are directly
observed, instructors can report infor-
mation about the core symptoms and
function of the child directly. Qualified
preschool programs include pro-
grams such as Head Start or other
public prekindergarten programs.
Preschool-aged children who display
significant emotional or behavioral
concerns might also qualify for Early
Childhood Special Education services
through their local school districts,
and the evaluators for these programs
and/or Early Childhood Special Educa-
tion teachers might be excellent re-
porters of core symptoms.

Special Circumstances: Adolescents

Obtaining teacher reports for adoles-
cents might be more challenging, be-
cause many adolescents will have mul-
tiple teachers. Likewise, parents might
have less opportunity to observe their
adolescent’s behaviors than they had
when their children were younger. Ad-
olescents’ reports of their own behav-
iors often differ from those of other
observers, because they tend to mini-
mize their own problematic behav-
iors.23–25 Adolescents are less likely to
exhibit overt hyperactive behavior. De-
spite the difficulties, clinicians need to
try to obtain (with agreement from the
adolescent) information from at least
2 teachers as well as information from
other sources such as coaches, school
guidance counselors, or leaders of
community activities in which the ado-
lescent participates. In addition, it is
unusual for adolescents with behav-
ioral/attention problems not to have
been previously given a diagnosis of
ADHD. Therefore, it is important to es-
tablish the younger manifestations of
the condition that were missed and to
strongly consider substance use, de-
pression, and anxiety as alternative or
co-occurring diagnoses. Adolescents
with ADHD, especially when untreated,
are at greater risk of substance
abuse.26 In addition, the risks of

mood and anxiety disorders and risky
sexual behaviors increase during
adolescence.12

Special Circumstances: Inattention or
Hyperactivity/Impulsivity (Problem
Level)

Teachers, parents, and child health
professionals typically encounter chil-
dren with behaviors relating to activity
level, impulsivity, and inattention who
might not fully meet DSM-IV criteria.
The DSM-PC3 provides a guide to the
more common behaviors seen in pedi-
atrics. The manual describes common
variations in behavior as well as more
problematic behaviors at levels of less
impairment than those specified in the
DSM-IV.

The behavioral descriptions of the
DSM-PC have not yet been tested in
community studies to determine the
prevalence or severity of developmen-
tal variations and problems in the ar-
eas of inattention, hyperactivity, or im-
pulsivity. They do, however, provide
guidance to clinicians regarding ele-
ments of treatment for children with
problems with mild-to-moderate inat-
tention, hyperactivity, or impulsivity.
The DSM-PC also considers environ-
mental influences on a child’s behavior
and provides information on differen-
tial diagnosis with a developmental
perspective.

Action statement 3: In the evalua-
tion of a child for ADHD, the primary
care clinician should include as-
sessment for other conditions that
might coexist with ADHD, includ-
ing emotional or behavioral (eg,
anxiety, depressive, oppositional
defiant, and conduct disorders),
developmental (eg, learning and
language disorders or other neu-
rodevelopmental disorders), and
physical (eg, tics, sleep apnea)
conditions (quality of evidence
B/strong recommendation).
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Evidence Profile

● Aggregate evidence quality: B.

● Benefits: Identifying coexisting condi-
tions is important for developing the
most appropriate treatment plan.

● Harms/risks/costs: Themajor risk is mis-
diagnosing the conditions and providing
inappropriate care.

● Benefits-harms assessment: There is a
preponderance of benefit over harm.

● Value judgments: The committeemem-
bers took into consideration the com-
mon occurrence of coexisting condi-
tions and the importance of addressing
them in making this recommendation.

● Role of patient preferences: None.

● Exclusions: None.

● Intentional vagueness: None.

● Strength: strong recommendation.

A variety of other behavioral, develop-
mental, and physical conditions can
coexist in children who are evaluated
for ADHD. These conditions include,
but are not limited to, learning prob-
lems, language disorder, disruptive
behavior, anxiety, mood disorders, tic
disorders, seizures, developmental co-
ordination disorder, or sleep disor-
ders.23,24,27–38 In some cases, the pres-
ence of a coexisting condition will alter
the treatment of ADHD. The primary
care clinician might benefit from addi-
tional support and guidance or might
need to refer a child with ADHD and
coexisting conditions, such as severe
mood or anxiety disorders, to subspe-
cialists for assessment and manage-
ment. The subspecialists could include
child psychiatrists, developmental-
behavioral pediatricians, neurodevelop-
mental disability physicians, child
neurologists, or child or school
psychologists.

Given the likelihood that another
condition exists, primary care clini-
cians should conduct assessments
that determine or at least identify
the risk of coexisting conditions.
Through its Task Force on Mental

Health, the AAP has developed algo-
rithms and a toolkit39 for assessing
and treating (or comanaging) the
most common developmental disor-
ders and mental health concerns in
children. These resources might be
useful in assessing children who are
being evaluated for ADHD. Payment
for evaluation and treatment must
cover the fixed and variable costs of
providing the services, as noted in
the AAP policy statement “Scope of
Health Care Benefits for Children
From Birth Through Age 26.40

Special Circumstances: Adolescents

Clinicians should assess adolescent
patients with newly diagnosed ADHD
for symptoms and signs of substance
abuse; when these signs and symp-
toms are found, evaluation and treat-
ment for addiction should precede
treatment for ADHD, if possible, or
careful treatment for ADHD can begin
if necessary.25

Action statement 4: The primary
care clinician should recognize
ADHD as a chronic condition
and, therefore, consider children
and adolescents with ADHD as
children and youth with special
health care needs. Management
of children and youth with
special health care needs should
follow the principles of the
chronic care model and the medi-
cal home (quality of evidence
B/strong recommendation).

Evidence Profile

● Aggregate evidence quality: B.

● Benefits: The recommendation de-
scribes the coordinated services most
appropriate formanaging the condition.

● Harms/risks/costs: Providing the ser-
vices might be more costly.

● Benefits-harms assessment: There is a
preponderance of benefit over harm.

● Value judgments: The committeemem-
bers considered the value of medical

home services when deciding to make
this recommendation.

● Role of patient preferences: Family
preference in how these services are
provided is an important consideration.

● Exclusions: None.

● Intentional vagueness: None.

● Strength: strong recommendation.

As in the previous guideline, this rec-
ommendation is based on the evi-
dence that ADHD continues to cause
symptoms and dysfunction in many
children who have the condition over
long periods of time, even into adult-
hood, and that the treatments avail-
able address symptoms and function
but are usually not curative. Al-
though the chronic illness model has
not been specifically studied in chil-
dren and youth with ADHD, it has
been effective for other chronic con-
ditions such as asthma,23 and the
medical home model has been ac-
cepted as the preferred standard of
care.41 The management process is
also helped by encouraging strong
family-school partnerships.42

Longitudinal studies have found that,
frequently, treatments are not sus-
tained despite the fact that long-
term outcomes for children with
ADHD indicate that they are at
greater risk of significant problems
if they discontinue treatment.43 Be-
cause a number of parents of chil-
dren with ADHD also have ADHD, ex-
tra support might be necessary to
help those parents provide medica-
tion on a consistent basis and insti-
tute a consistent behavioral pro-
gram. The medical home and chronic
illness approach is provided in the
process algorithm (Supplemental
Fig 2). An important process in ongo-
ing care is bidirectional communica-
tion with teachers and other school
and mental health clinicians involved
in the child’s care as well as with
parents and patients.
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Special Circumstances: Inattention or
Hyperactivity/Impulsivity (Problem
Level)

Children with inattention or hyperac-
tivity/impulsivity at the problem level
(DSM-PC) and their families might also
benefit from the same chronic illness
and medical home principles.

Action statement 5: Recommenda-
tions for treatment of children and
youth with ADHD vary depending on
the patient’s age.

Action statement 5a: For preschool-
aged children (4–5 years of age),
the primary care clinician should
prescribe evidence-based parent-
and/or teacher-administered be-
havior therapy as the first line of
treatment (quality of evidence
A/strong recommendation) and
may prescribe methylphenidate if
the behavior interventions do not
provide significant improvement
and there is moderate-to-severe
continuing disturbance in the
child’s function. In areas in which
evidence-based behavioral treat-
ments are not available, the clini-
cian needs to weigh the risks of
starting medication at an early age
against the harm of delaying diag-
nosis and treatment (quality of evi-
dence B/recommendation).

Evidence Profile

● Aggregate evidence quality: A for be-
havior; B for methylphenidate.

● Benefits: Both behavior therapy and
methylphenidate have been demon-
strated to reduce behaviors associated
with ADHD and improve function.

● Harms/risks/costs: Both therapies in-
crease the cost of care, and behavior
therapy requires a higher level of family
involvement, whereas methylphenidate
has some potential adverse effects.

● Benefits-harms assessment: Given the
risks of untreated ADHD, the benefits
outweigh the risks.

● Value judgments: The committeemem-

bers included the effects of untreated
ADHD when deciding to make this
recommendation.

● Role of patient preferences: Family
preference is essential in determining
the treatment plan.

● Exclusions: None.

● Intentional vagueness: None.

● Strength: strong recommendation.

Action statement 5b: For elemen-
tary school-aged children (6–11
years of age), the primary care cli-
nician should prescribe FDA-
approved medications for ADHD
(quality of evidence A/strong rec-
ommendation) and/or evidence-
based parent- and/or teacher-
administered behavior therapy as
treatment for ADHD, preferably
both (quality of evidence B/strong
recommendation). The evidence is
particularly strong for stimulant
medications and sufficient but less
strong for atomoxetine, extended-
release guanfacine, and extended-
release clonidine (in that order)
(quality of evidence A/strong rec-
ommendation). The school environ-
ment, program, or placement is a
part of any treatment plan.

Evidence Profile

● Aggregate evidence quality: A for
treatment with FDA-approved medica-
tions; B for behavior therapy.

● Benefits: Both behavior therapy and
FDA-approved medications have been
demonstrated to reduce behaviors as-
sociated with ADHD and improve
function.

● Harms/risks/costs: Both therapies in-
crease the cost of care, and behavior
therapy requires a higher level of family
involvement, whereas FDA-approved
medications have some potential ad-
verse effects.

● Benefits-harms assessment: Given the
risks of untreated ADHD, the benefits
outweigh the risks.

● Value judgments: The committeemem-
bers included the effects of untreated

ADHD when deciding to make this
recommendation.

● Role of patient preferences: Family
preference, including patient prefer-
ence, is essential in determining the
treatment plan.

● Exclusions: None.

● Intentional vagueness: None.

● Strength: strong recommendation.

Action statement 5c: For adoles-
cents (12–18 years of age), the pri-
mary care clinician should pre-
scribe FDA-approved medications
for ADHD with the assent of the ad-
olescent (quality of evidence
A/strong recommendation) and
may prescribe behavior therapy as
treatment for ADHD (quality of evi-
dence C/recommendation), prefer-
ably both.

Evidence Profile

● Aggregate evidence quality: A for
medications; C for behavior therapy.

● Benefits: Both behavior therapy and
FDA-approved medications have been
demonstrated to reduce behaviors as-
sociated with ADHD and improve
function.

● Harms/risks/costs: Both therapies in-
crease the cost of care, and behavior
therapy requires a higher level of family
involvement, whereas FDA-approved
medications have some potential ad-
verse effects.

● Benefits-harms assessment: Given the
risks of untreated ADHD, the benefits
outweigh the risks.

● Value judgments: The committeemem-
bers included the effects of untreated
ADHD when deciding to make this
recommendation.

● Role of patient preferences: Family
preference, including patient prefer-
ence, is essential in determining the
treatment plan.

● Exclusions: None.

● Intentional vagueness: None.

● Strength: strong recommendation/
recommendation.
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Medication

Similar to the recommendations from
the previous guideline, stimulant med-
ications are highly effective for most
children in reducing core symptoms of
ADHD.44 One selective norepinephrine-
reuptake inhibitor (atomoxetine45,46)
and 2 selective�2-adrenergic agonists
(extended-release guanfacine47,48 and
extended-release clonidine49) have
also demonstrated efficacy in re-
ducing core symptoms. Because
norepinephrine-reuptake inhibitors
and�2-adrenergic agonists are newer,
the evidence base that supports
them—although adequate for FDA
approval—is considerably smaller
than that for stimulants. None of them
have been approved for use in
preschool-aged children. Compared
with stimulant medications that have
an effect size [effect size� (treatment
mean � control mean)/control SD] of
approximately 1.0,50 the effects of the
nonstimulants are slightly weaker;
atomoxetine has an effect size of ap-
proximately 0.7, and extended-release
guanfacine and extended-release clo-
nidine also have effect sizes of approx-
imately 0.7.

The accompanying process-of-care al-
gorithm provides a list of the currently
available FDA-approved medications
for ADHD (Supplemental Table 3). Char-
acteristics of eachmedication are pro-
vided to help guide the clinician’s
choice in prescribing medication.

As was identified in the previous guide-
line, the most common stimulant ad-
verse effects are appetite loss, abdom-
inal pain, headaches, and sleep
disturbance. The results of the Multi-
modal Therapy of ADHD (MTA) study re-
vealed amore persistent effect of stim-
ulants on decreasing growth velocity
than have most previous studies, par-
ticularly when children were on higher
and more consistently administered
doses. The effects diminished by the
third year of treatment, but no com-

pensatory rebound effects were
found.51 However, diminished growth
was in the range of 1 to 2 cm. An un-
common additional significant ad-
verse effect of stimulants is the occur-
rence of hallucinations and other
psychotic symptoms.52 Although con-
cerns have been raised about the rare
occurrence of sudden cardiac death
among children using stimulant medi-
cations,53 sudden death in children on
stimulant medication is extremely
rare, and evidence is conflicting as to
whether stimulant medications in-
crease the risk of sudden death.54–56 It
is important to expand the history to
include specific cardiac symptoms,
Wolf-Parkinson-White syndrome, sud-
den death in the family, hypertrophic
cardiomyopathy, and long QT syn-
drome. Preschool-aged children might
experience increased mood lability
and dysphoria.57 For the nonstimulant
atomoxetine, the adverse effects in-
clude initial somnolence and gastroin-
testinal tract symptoms, particularly if
the dosage is increased too rapidly; de-
crease in appetite; increase in suicidal
thoughts (less common); and hepatitis
(rare). For the nonstimulant �2-
adrenergic agonists extended-release
guanfacine and extended-release clo-
nidine, adverse effects include somno-
lence and dry mouth.

Only 2 medications have evidence to
support their use as adjunctive ther-
apy with stimulant medications suffi-
cient to achieve FDA approval:
extended-release guanfacine26 and
extended-release clonidine. Other
medications have been used in combi-
nation off-label, but there is currently
only anecdotal evidence for their
safety or efficacy, so their use cannot
be recommended at this time.

Special Circumstances: Preschool-
aged Children

A number of special circumstances
support the recommendation to initi-

ate ADHD treatment in preschool-aged
children (ages 4–5 years) with behav-
ioral therapy alone first.57 These cir-
cumstances include:

● The multisite study of methylpheni-
date57 was limited to preschool-
aged children who had moderate-
to-severe dysfunction.

● The study also found that many chil-
dren (ages 4–5 years) experience
improvements in symptoms with
behavior therapy alone, and the
overall evidence for behavior ther-
apy in preschool-aged children is
strong.

● Behavioral programs for children 4
to 5 years of age typically run in the
form of group parent-training pro-
grams and, although not always
compensated by health insurance,
have a lower cost. The process algo-
rithm (see Supplemental pages s15-
16) contains criteria for the clini-
cian to use in assessing the quality
of the behavioral therapy. In addi-
tion, programs such as Head Start
and Children and Adults With Atten-
tion Deficit Hyperactivity Disorder
(CHADD) (www.chadd.org) might
provide some behavioral supports.

Many young children with ADHD might
still require medication to achieve
maximum improvement, and medica-
tion is not contraindicated for children
4 through 5 years of age. However, only
1 multisite study has carefully as-
sessed medication use in preschool-
aged children. Other considerations in
the recommendation about treating
children 4 to 5 years of age with stim-
ulant medications include:

● The study was limited to preschool-
aged children who had moderate-
to-severe dysfunction.

● Research has found that a number
of young children (4–5 years of age)
experience improvements in symp-
toms with behavior therapy alone.

● There are concerns about the possi-

1016 FROM THE AMERICAN ACADEMY OF PEDIATRICS

pediatrics.aappublications.org/cgi/content/full/peds.2011-7822/DC1
pediatrics.aappublications.org/cgi/content/full/peds.2011-7822/DC1
pediatrics.aappublications.org/cgi/content/full/peds.2011-7822/DC1
www.chadd.org
http://pediatrics.aappublications.org/


ble effects on growth during this
rapid growth period of preschool-
aged children.

● There has been limited information
about and experience with the ef-
fects of stimulantmedication in chil-
dren between the ages of 4 and 5
years.

Here, the criteria for enrollment (and,
therefore, medication use) included
measures of severity that distin-
guished treated children from the
larger group of preschool-aged chil-
dren with ADHD. Thus, before initiating
medications, the physician should as-
sess the severity of the child’s ADHD.
Given current data, only those
preschool-aged children with ADHD
who have moderate-to-severe dysfunc-
tion should be considered for medica-
tion. Criteria for this level of severity,
based on the multisite-study results,57

are (1) symptoms that have persisted
for at least 9 months, (2) dysfunction
that is manifested in both the home
and other settings such as preschool
or child care, and (3) dysfunction that
has not responded adequately to be-
havior therapy. The decision to con-
sider initiating medication at this age
depends in part on the clinician’s as-
sessment of the estimated develop-
mental impairment, safety risks, or
consequences for school or social par-
ticipation that could ensue if medica-
tions are not initiated. It is often helpful
to consult with amental health special-
ist who has had specific experience
with preschool-aged children if possible.

Dextroamphetamine is the only medi-
cation approved by the FDA for use in
children younger than 6 years of age.
This approval, however, was based on
less stringent criteria in force when
the medication was approved rather
than on empirical evidence of its safety
and efficacy in this age group. Most of
the evidence for the safety and efficacy
of treating preschool-aged children
with stimulant medications has been

from methylphenidate.57 Methylpheni-
date evidence consists of 1 multisite
study of 165 children and 10 other
smaller single-site studies that in-
cluded from 11 to 59 children (total of
269 children); 7 of the 10 single-site
studies found significant efficacy. It
must be noted that although there is
moderate evidence that methylpheni-
date is safe and efficacious in
preschool-aged children, its use in this
age group remains off-label. Although
the use of dextroamphetamine is on-
label, the insufficient evidence for its
safety and efficacy in this age group
does not make it possible to recom-
mend at this time.

If children do not experience adequate
symptom improvement with behavior
therapy, medication can be pre-
scribed, as described previously. Evi-
dence suggests that the rate of metab-
olizing stimulant medication is slower
in children 4 through 5 years of age, so
they should be given a lower dose to
start, and the dose can be increased in
smaller increments. Maximum doses
have not been adequately studied.57

Special Circumstances: Adolescents

As noted previously, before beginning
medication treatment for adolescents
with newly diagnosed ADHD, clinicians
should assess these patients for symp-
toms of substance abuse. When sub-
stance use is identified, assessment
when off the abusive substances
should precede treatment for ADHD
(see the Task Force on Mental Health
report7). Diversion of ADHDmedication
(use for other than its intended med-
ical purposes) is also a special con-
cern among adolescents58; clinicians
should monitor symptoms and
prescription-refill requests for signs
of misuse or diversion of ADHD med-
ication and consider prescribing
medications with no abuse potential,
such as atomoxetine (Strattera [Ely
Lilly Co, Indianapolis, IN]) and

extended-release guanfacine (Intu-
niv [Shire US Inc, Wayne, PA]) or
extended-release clonidine (Kapvay
[Shionogi Inc, Florham Park, NJ])
(which are not stimulants) or stimu-
lant medications with less abuse po-
tential, such as lisdexamfetamine
(Vyvanse [Shire US Inc]), dermal
methylphenidate (Daytrana [Noven
Therapeutics, LLC, Miami, FL]), or
OROS methylphenidate (Concerta
[Janssen Pharmaceuticals, Inc, Ti-
tusville, NJ]). Because lisdexamfet-
amine is dextroamphetamine, which
contains an additional lysine mole-
cule, it is only activated after inges-
tion, when it is metabolized by eryth-
rocyte cells to dexamphetamine. The
other preparations make extraction
of the stimulant medication more
difficult.

Given the inherent risks of driving by
adolescents with ADHD, special con-
cern should be taken to provide med-
ication coverage for symptom con-
trol while driving. Longer-acting or
late-afternoon, short-acting medica-
tions might be helpful in this
regard.59

Special Circumstances: Inattention or
Hyperactivity/Impulsivity (Problem
Level)

Medication is not appropriate for chil-
dren whose symptoms do not meet
DSM-IV criteria for diagnosis of ADHD,
although behavior therapy does not re-
quire a specific diagnosis, andmany of
the efficacy studies have included chil-
dren without specific mental behav-
ioral disorders.

Behavior Therapy

Behavior therapy represents a broad
set of specific interventions that have a
common goal of modifying the physical
and social environment to alter or
change behavior. Behavior therapy
usually is implemented by training
parents in specific techniques that im-
prove their abilities to modify and
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shape their child’s behavior and to im-
prove the child’s ability to regulate his
or her own behavior. The training in-
volves techniques to more effectively
provide rewards when their child dem-
onstrates the desired behavior (eg,
positive reinforcement), learn what
behaviors can be reduced or elimi-
nated by using planned ignoring as an
active strategy (or using praising and
ignoring in combination), or provide
appropriate consequences or punish-
ments when their child fails to meet
the goals (eg, punishment). There is a
need to consistently apply rewards
and consequences as tasks are
achieved and then to gradually in-
crease the expectations for each task
as they are mastered to shape behav-
iors. Although behavior therapy
shares a set of principles, individual
programs introduce different tech-
niques and strategies to achieve the
same ends.

Table 1 lists the major behavioral in-
tervention approaches that have been
demonstrated to be evidence based
for the management of ADHD in 3 dif-
ferent types of settings. The table is
based on 22 studies, each completed
between 1997 and 2006.

Evidence for the effectiveness of be-
havior therapy in children with ADHD is

derived from a variety of studies60–62

and an Agency for Healthcare Re-
search and Quality review.5 The di-
versity of interventions and outcome
measures makes meta-analysis of
the effects of behavior therapy alone
or in association with medications
challenging. The long-term positive
effects of behavior therapy have yet
to be determined. Ongoing adher-
ence to a behavior program might be
important; therefore, implementing
a chronic care model for child health
might contribute to the long-term
effects.63

Study results have indicated positive
effects of behavior therapy when com-
bined with medications. Most studies
that compared behavior therapy to
stimulants found a much stronger ef-
fect on ADHD core symptoms from
stimulants than from behavior ther-
apy. The MTA study found that com-
bined treatment (behavior therapy
and stimulantmedication) was not sig-
nificantly more efficacious than treat-
ment with medication alone for the
core symptoms of ADHD after correc-
tion for multiple tests in the primary
analysis.64 However, a secondary anal-
ysis of a combined measure of parent
and teacher ratings of ADHD symp-
toms revealed a significant advantage

for the combination with a small effect
size of d � 0.26.65 However, the same
study also found that the combined
treatment compared with medication
alonedid offer greater improvements on
academic and conduct measures when
ADHD coexisted with anxiety and when
children lived in low socioeconomic envi-
ronments. In addition, parents and
teachers of children who were receiving
combined therapy were significantly
more satisfied with the treatment plan.
Finally, the combination of medication
management and behavior therapy al-
lowed for the use of lower dosages of
stimulants, which possibly reduced the
risk of adverse effects.66

School Programming and Supports

Behavior therapy programs coordinat-
ing efforts at school as well as home
might enhance the effects. School pro-
grams can provide classroom adapta-
tions, such as preferred seating, mod-
ified work assignments, and test
modifications (to the location at which
it is administered and time allotted for
taking the test), as well as behavior
plans as part of a 504 Rehabilitation
Act Plan or special education Individu-
alized Education Program (IEP) under
the “other health impairment” desig-
nation as part of the Individuals With

TABLE 1 Evidence-Based Behavioral Treatments for ADHD

Intervention Type Description Typical Outcome(s) Median Effect
Sizea

Behavioral parent training
(BPT)

Behavior-modification principles provided to parents
for implementation in home settings

Improved compliance with parental commands; improved
parental understanding of behavioral principles; high
levels of parental satisfaction with treatment

0.55

Behavioral classroom
management

Behavior-modification principles provided to
teachers for implementation in classroom
settings

Improved attention to instruction; improved compliance
with classroom rules; decreased disruptive behavior;
improved work productivity

0.61

Behavioral peer interventions
(BPI)b

Interventions focused on peer
interactions/relationships; these are often group-
based interventions provided weekly and include
clinic-based social-skills training used either
alone or concurrently with behavioral parent
training and/or medication

Office-based interventions have produced minimal effects;
interventions have been of questionable social validity;
some studies of BPI combined with clinic-based BPT
found positive effects on parent ratings of ADHD
symptoms; no differences on social functioning or
parent ratings of social behavior have been revealed

a Effect size� (treatment median� control median)/control SD.
b The effect size for behavioral peer interventions is not reported, because the effect sizes for these studies represent outcomes associated with combined interventions. A lower effect size
means that they have less of an effect. The effect sizes found are considered moderate.
Adapted from Pelham W, Fabiano GA. J Clin Child Adolesc Psychol. 2008;37(1):184–214.
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Disability Education Act (IDEA).67 It is
helpful for clinicians to be aware of the
eligibility criteria in their state and
school district to advise families of
their options. Youths documented to
have ADHD can also get permission to
take college-readiness tests in an un-
timed manner by following appropri-
ate documentation guidelines.68

The effect of coexisting conditions on
ADHD treatment is variable. In some
cases, treatment of the ADHD resolves
the coexisting condition. For example,
treatment of ADHDmight resolve oppo-
sitional defiant disorder or anxiety.68

However, sometimes the co-occurring
condition might require treatment
that is in addition to the treatment for
ADHD. Some coexisting conditions can
be treated in the primary care setting,
but others will require referral and co-
management with a subspecialist.

Action statement 6: Primary care
clinicians should titrate doses of
medication for ADHD to achieve
maximum benefit withminimum ad-
verse effects (quality of evidence
B/strong recommendation).

Evidence Profile

● Aggregate evidence quality: B.

● Benefits: The optimal dose of medica-
tion is required to reduce core symp-
toms to or as close to the levels of chil-
dren without ADHD.

● Harms/risks/costs: Higher levels of
medication increase the chances of ad-
verse effects.

● Benefits-harms assessment: The im-
portance of adequately treating ADHD out-
weighs the risk of adverse effects.

● Value judgments: The committeemem-
bers included the effects of untreated
ADHD when deciding to make this
recommendation.

● Role of patient preferences: The fam-
ilies’ preferences and comfort need to
be taken into consideration in develop-
ing a titration plan.

● Exclusions: None.

● Intentional vagueness: None.

● Strength: strong recommendation.

The findings from the MTA study sug-
gested that more than 70% of children
and youth with ADHD respond to one of
the stimulant medications at an opti-
mal dose when a systematic trial is
used.65 Children in the MTA who were
treated in the community with care as
usual from whomever they chose or to
whom they had access received lower
doses of stimulants with less frequent
monitoring and had less optimal re-
sults.65 Because stimulants might pro-
duce positive but suboptimal effects at
a low dose in some children and youth,
titration to maximum doses that con-
trol symptoms without adverse effects
is recommended instead of titration
strictly on a milligram-per-kilogram
basis.

Education of parents is an important
component in the chronic illness
model to ensure their cooperation in
efforts to reach appropriate titration
(remembering that the parents them-
selves might be challenged signifi-
cantly by ADHD).69,70 The primary care
clinician should alert parents and chil-
dren that changing medication dose
and occasionally changing a medica-
tion might be necessary for optimal
medication management, that the pro-
cess might require a few months to
achieve optimal success, and that
medication efficacy should be system-
atically monitored at regular intervals.

Because stimulant medication effects
are seen immediately, trials of different
doses of stimulants can be accom-
plished in a relatively short time period.
Stimulant medications can be effectively
titrated on a 3- to 7-day basis.65

It is important to note that by the 3-year
follow-up of 14-month MTA interventions
(optimalmedicationsmanagement, opti-
mal behavioral management, the combi-
nation of the 2, or community treat-
ment), all differences among the initial 4

groupswere no longer present. After the
initial 14-month intervention, the chil-
dren no longer received the careful
monthly monitoring provided by the
study and went back to receiving care
from their community providers. Their
medications and doses varied, and a
number of them were no longer taking
medication. In children still on medica-
tion, the growth deceleration was only
seen for the first 2 years and was in the
range of 1 to 2 cm.

CONCLUSION

Evidence continues to be fairly clear
with regard to the legitimacy of the
diagnosis of ADHD and the appro-
priate diagnostic criteria and proce-
dures required to establish a diagno-
sis, identify co-occurring conditions,
and treat effectively with both behav-
ioral and pharmacologic interven-
tions. However, the steps required to
sustain appropriate treatments and
achieve successful long-term out-
comes still remain a challenge. To pro-
vide more detailed information about
how the recommendations of this
guideline can be accomplished, amore
detailed but less strongly evidence-
based algorithm is provided as a com-
panion article.

AREAS FOR FUTURE RESEARCH

Some specific research topics perti-
nent to the diagnosis and treatment of
ADHD or developmental variations or
problems in children and adolescents
in primary care to be explored include:

● identification or development of
reliable instruments suitable to
use in primary care to assess the
nature or degree of functional im-
pairment in children/adolescents
with ADHD and monitor improve-
ment over time;

● study of medications and other
therapies used clinically but not ap-
proved by the FDA for ADHD, such as
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electroencephalographic
biofeedback;

● determination of the optimal schedule
for monitoring children/adolescents
with ADHD, including factors for adjust-
ing that schedule according to age,
symptom severity, and progress
reports;

● evaluation of the effectiveness of
various school-based interventions;

● comparisons of medication use and
effectiveness in different ages, in-
cluding both harms and benefits;

● development of methods to involve
parents and children/adolescents
in their own care and improve ad-
herence to both behavior and medi-
cation treatments;

● standardized and documented tools
that will help primary care providers in
identifying coexisting conditions;

● development and determination of ef-
fective electronic and Web-based sys-
temstohelpgather information todiag-
nose andmonitor childrenwith ADHD;

● improved systems of communica-
tion with schools and mental health
professionals, as well as other com-
munity agencies, to provide effec-
tive collaborative care;

● evidence for optimal monitoring by

some aspects of severity, disability,
or impairment; and

● long-term outcomes of children first
identified with ADHD as preschool-
aged children.
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Admission and Discharge Guidelines for the Pediatric Patient
Requiring Intermediate Care

ABSTRACT. During the past 3 decades, the specialty of
pediatric critical care medicine has grown rapidly, lead-
ing to a number of pediatric intensive care units opening
across the country. Many patients who are admitted to
the hospital require a higher level of care than routine
inpatient general pediatric care, yet not to the degree of
intensity of pediatric critical care; therefore, an interme-
diate care level has been developed in institutions pro-
viding multidisciplinary subspecialty pediatric care.
These patients may require frequent monitoring of vital
signs and nursing interventions, but usually they do not
require invasive monitoring. The admission of the pedi-
atric intermediate care patient is guided by physiologic
parameters depending on the respective organ system
involved relative to an institution’s resources and capac-
ity to care for a patient in a general care environment.
This report provides admission and discharge guidelines
for intermediate pediatric care. Intermediate care pro-
motes greater flexibility in patient triage and provides a
cost-effective alternative to admission to a pediatric in-
tensive care unit. This level of care may enhance the
efficiency of care and make health care more affordable
for patients receiving intermediate care. Pediatrics 2004;
113:1430–1433; coordination of care, admission, discharge,
multidisciplinary, intermediate care.

The purpose of this statement is to provide lists
of criteria that may be incorporated into mul-
tidisciplinary guidelines for the admission and

discharge of children requiring intermediate care.
Because of the continuous and rapidly changing de-
velopments in critical care pediatrics, these criteria
may require periodic revision. Equally important,
because of significant differences in personnel, facil-
ities, and diagnostic and treatment capabilities from
hospital to hospital, no single set of criteria will
apply to every institution providing intermediate
care.

Intermediate care is provided in acute care hospi-
tals to a patient population with a severity of illness
that does not require intensive care but does require
greater services than those provided by routine in-
patient general pediatric care. These patients may
require frequent monitoring of vital signs and/or
nursing interventions but usually will not require

invasive monitoring. The development of intermedi-
ate care services has been proposed as an appropri-
ate means to enhance resource utilization for inter-
mediately ill patients.1–4 In light of the recent
emphasis on cost containment, intermediate care
promotes flexibility in patient triage, provides pedi-
atric patients with monitoring and therapies tailored
to their severity of illness, and may be a cost-effective
alternative to admission to a pediatric intensive care
unit. Patients with a low risk of, but potential for,
significant deterioration and who are admitted for
routine monitoring are excellent candidates for inter-
mediate care.

Intermediate care is ideally provided in facilities
that have a pediatric intensive care unit.5 However,
these resources may not be widely available, partic-
ularly in geographically remote regions, where ter-
tiary pediatric centers may be several hours and
hundreds of miles away. Therefore, this statement is
also intended to provide guidance for the care of
children requiring intermediate care in hospitals
without a pediatric intensive care unit. These hospi-
tals should ensure that the resources, facilities, and
personnel needed to provide care beyond the level of
a general pediatric medical-surgical unit are avail-
able; furthermore, they should have the ability to
immediately stabilize a child who becomes critically
ill. In addition, these hospitals should identify facil-
ities with pediatric intensive care units to which
patients can be transferred if their condition wors-
ens.6 Established transfer policies with these facilities
can ensure timely and effective transition of care for
these patients.

In a hospital that has a pediatric intensive care
unit, these intermediate care admission and dis-
charge guidelines should be compatible with the ad-
mission and discharge guidelines for the hospital’s
pediatric intensive care unit.6 This statement pro-
vides a framework for individual hospitals to estab-
lish admission and discharge criteria for intermedi-
ate pediatric care. It is intended that these guidelines
be modified by individual institutions, depending on
the availability of resources, personnel, and equip-
ment necessary to evaluate and treat a seriously ill
child.

Physiologic parameters may be added to these
guidelines according to individual patient care unit
and institutional policies so that triage may be pro-

The recommendations in this report do not indicate an exclusive course of
treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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vided appropriately into and out of intermediate
care. These criteria will need to be studied in relation
to outcomes over the next several years, such as is
done for pediatric intensive care units nationwide.
Until that time these criteria, based on expert opin-
ion, may assist hospitals and physicians in creating a
safe environment for children with a higher intensity
of service needs.

GUIDELINES FOR THE PATIENT REQUIRING
INTERMEDIATE CARE

I. Respiratory Diseases
Patients with moderate pulmonary or airway dis-

ease requiring multidisciplinary intervention and
frequent monitoring, including but not limited to the
following, may be admitted:

A. Patients with the potential need for endotracheal
intubation.

B. Patients requiring minimal support with mechan-
ical ventilation delivered by mature and stable
tracheostomy. This would apply primarily to
children with chronic respiratory insufficiency.

C. Patients with progressive pulmonary (lower or
upper airway) disease of moderate severity with
risk of progression to respiratory failure or with
obstruction potential.

D. Patients acutely requiring supplemental oxygen
(fraction of inspired oxygen �0.5), regardless of
cause.

E. Stable tracheotomy patients.
F. Patients requiring frequent (at intervals �2

hours), intermittent, or continuous nebulized
medications (according to institutional guide-
lines).

G. Patients requiring apnea work-up and cardiore-
spiratory monitoring.

II. Cardiovascular Diseases
Patients with moderate cardiovascular disease re-

quiring multidisciplinary intervention and frequent
monitoring, including but not limited to the follow-
ing, may be admitted:

A. Patients with non–life-threatening dysrhythmias
with or without the need for cardioversion.

B. Patients with non–life-threatening cardiac disease
requiring low-dose intravenous inotropic or va-
sodilator therapy.

C. Patients undergoing high-risk cardiac procedures
who require close monitoring and who do not
have hemodynamic or respiratory compromise.

D. Patients who have undergone closed-heart car-
diovascular and intrathoracic surgical proce-
dures, including patent ductus-arteriosis repair,
vascular shunts, permanent pacemaker place-
ment, and open thoracotomy who do not have
hemodynamic or respiratory compromise.

III. Neurologic Diseases
Patients with non–life-threatening neurologic dis-

ease requiring multidisciplinary intervention, fre-
quent monitoring, and neurologic assessment not

more than every 2 hours, including but not limited to
the following, may be admitted:

A. Patients with seizures who are responsive to ther-
apy but require continuous cardiorespiratory
monitoring and who do not have hemodynamic
compromise but have the potential for respiratory
compromise.

B. Patients with altered sensorium in whom neuro-
logic deterioration or depression is unlikely and
neurologic assessment is required.

C. Postoperative neurosurgical patients requiring
cardiorespiratory monitoring.

D. Patients with acute inflammation or infections of
the central nervous system without neurologic
deficiency or other complications.

E. Patients with head trauma without progressive
neurologic signs or symptoms.

F. Patients with progressive neuromuscular dys-
function without altered sensorium requiring car-
diorespiratory monitoring.

IV. Hematologic/Oncologic Diseases
Patients with potentially unstable hematologic or

oncologic disease or non–life-threatening bleeding
requiring multidisciplinary intervention and fre-
quent monitoring, including but not limited to the
following, may be admitted:

A. Patients with severe anemia without hemody-
namic or respiratory compromise.

B. Patients with moderate complications of sickle
cell crisis, such as respiratory distress, without
acute chest syndrome.

C. Patients with thrombocytopenia, anemia, neutro-
penia, or solid tumor who are at risk of cardio-
pulmonary compromise but who are currently
stable and, as a result, require close cardiorespi-
ratory monitoring.

V. Endocrine/Metabolic Diseases
Patients with potentially unstable endocrine or

metabolic disease requiring multidisciplinary inter-
vention and frequent monitoring, including but not
limited to the following, may be admitted:

A. Patients with moderate diabetic ketoacidosis
(blood glucose concentration �500 mg/dL or pH
�7.2) requiring continuous insulin infusion ther-
apy without altered sensorium.

B. Patients with other moderate electrolyte and/or
metabolic abnormalities (requiring cardiac moni-
toring and therapeutic intervention), such as:
1. Hypokalemia (blood potassium concentration

�2.0 mEq) and hyperkalemia (blood potas-
sium concentration �6.0 mEq)

2. Hyponatremia and hypernatremia with alter-
ations in clinical status (ie, seizures or altered
mental status)

3. Hypocalcemia or hypercalcemia.
4. Hypoglycemia or hyperglycemia.
5. Moderate metabolic acidosis requiring bicar-

bonate infusion.
C. Patients with inborn errors of metabolism requir-

ing cardiorespiratory monitoring.
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VI. Gastrointestinal Diseases
Patients with potentially unstable gastrointestinal

disease requiring multidisciplinary intervention and
frequent monitoring, including but not limited to the
following, may be admitted:

A. Patients with acute gastrointestinal bleeding but
who do not have hemodynamic or respiratory
instability.

B. Patients with a gastrointestinal foreign body or
other gastrointestinal problem requiring emer-
gency endoscopy but who do not have cardiore-
spiratory compromise.

C. Patients who have chronic gastrointestinal or
hepatobiliary insufficiency but do not have coma,
hemodynamic, or respiratory instability.

VII. Surgery
All patients requiring multidisciplinary interven-

tion and frequent monitoring who have undergone
surgical procedures but who do not have hemody-
namic or respiratory instability, including but not
limited to the following, may be admitted:

A. Patients who have undergone cardiovascular sur-
gery.

B. Patients who have undergone thoracic surgery.
C. Patients who have undergone neurosurgical pro-

cedures.
D. Patients who have undergone upper or lower

airway surgery.
E. Patients who have undergone craniofacial sur-

gery.
F. Patients who have had thoracic or abdominal

trauma.
G. Patients being treated for multiple traumatic

injuries.

VIII. Renal Diseases
Patients with potentially unstable renal disease re-

quiring multidisciplinary intervention and frequent
monitoring, including but not limited to the follow-
ing, may be admitted:

A. Patients with hypertension without seizures, en-
cephalopathy, or other symptoms, but who re-
quire frequent intermittent therapeutic intrave-
nous or orally administered medication.

B. Patients with noncomplicated nephrotic syn-
drome (regardless of cause) with chronic hyper-
tension requiring frequent blood pressure moni-
toring.

C. Patients with renal failure, regardless of cause.
D. Patients requiring chronic hemodialysis or peri-

toneal dialysis.

IX. Multisystem and Other Diseases
Patients with potentially unstable multisystem dis-

ease requiring multidisciplinary intervention and
frequent monitoring, including but not limited to the
following, may be admitted:

A. Patients requiring the application of special tech-
nologic needs, including:
1. Use of respiratory assistance, such as continu-

ous positive airway pressure, bilevel positive
airway pressure, or chronic home ventilation.

2. Tracheostomy care requiring frequent pulmo-
nary hygiene and suctioning.

3. Pleural or pericardial drains after initial stabi-
lization (for patients who do not have respira-
tory or hemodynamic compromise).

4. Medications or resource needs in excess of
those provided in the general patient care unit.

B. Patients who are direct admissions from another
health care facility outside the hospital (may be
directly admitted for intermediate care).

C. Patients with uncomplicated toxic ingestion who
do not have cardiovascular or respiratory com-
promise and who require cardiorespiratory
monitoring.

DISCHARGE AND TRANSFER GUIDELINES FOR
THE INTERMEDIATE CARE PATIENT

Patients will be evaluated and considered for
transfer to general care or special care units when the
disease process has reversed or the physiologic con-
dition that prompted admission has resolved and the
need for multidisciplinary intervention and treat-
ment is no longer present.

The decision to transfer or discharge to home will
be made on the basis of the following criteria:

A. If patient’s condition deteriorates and he or she
requires care beyond the capabilities of the unit
providing intermediate care, he or she should be
admitted or readmitted to a pediatric intensive
care unit.

B. Patient should be transferred to a floor or spe-
cialty care unit or discharged from the hospital, as
appropriate, if the following criteria apply:
1. Patient has stable hemodynamic parameters

for at least 6 to 12 hours.
2. Patient has stable respiratory status and has

been extubated with evidence of acceptable
gas exchange for more than 4 hours.

3. Patient has minimal oxygen requirements as
evidenced by a fraction of inspired oxygen of
0.4 or less.

4. Intravenous inotropic support, vasodilators,
and antiarrhythmic drugs are no longer re-
quired, or, when applicable, low doses of
these medications may be administered to
otherwise stable patients in a designated pa-
tient care unit.

5. Cardiac arrhythmias are controlled for a rea-
sonable period of time but not less than 24
hours.

6. Patient has neurologic stability with control of
seizures for a reasonable period of time.

7. All invasive hemodynamic monitoring de-
vices have been removed (eg, arterial lines).

8. Patient who had required chronic mechanical
ventilation and has experienced resolution of
the acute illness that required intermediate or
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intensive care has now returned to baseline
clinical status.

9. Patient will require peritoneal dialysis or he-
modialysis on a routine basis and therefore
may receive these treatments as an outpatient
or in a designated patient care unit.

10. The need for multidisciplinary intervention is
predictable and compatible with policies of
the receiving patient care unit.

11. The health care team, after careful multidisci-
plinary assessment and together with the pa-
tient’s family, decides that there would be no
benefit to keeping the child hospitalized or
that the course of treatment is medically
futile.

Committee on Hospital Care, 2001-2002
John M. Neff, MD, Chairperson
Jerrold M. Eichner, MD
David R. Hardy, MD
Jack M. Percelay, MD, MPH
Ted Sigrest, MD
Erin R. Stucky, MD

Liaisons
Susan Dull, RN, MSN, MBA

National Association of Children’s Hospitals and
Related Institutions

Mary T. Perkins, RN, DNSc
American Hospital Association

Jerriann M. Wilson, CCLS, MEd
Child Life Council

Consultants
Timothy E. Corden, MD
Michael D. Klein, MD
Mary O’Connor, MD, MPH
Theodore Striker, MD

Staff
Stephanie Mucha, MPH

Section on Critical Care, 2001-2002
M. Michele Moss, MD, Chairperson
Alice Ackerman, MD
Thomas Bojko, MD
Brahm Goldstein, MD
Stephanie A. Storgion, MD
Otwell Timmons, MD

Liaison
Richard J. Brilli, MD

Society of Critical Care Medicine

Consultants
Lynda J. Means, MD
Anthony L. Pearson-Shaver, MD
Timothy S. Yeh, MD, Immediate Past Chairperson

Staff
Sue Tellez

Society of Critical Care Medicine
Pediatric Section, Admission Criteria Task
Force

David G. Jaimovich, MD, Chairperson
Lucian K. DeNicola, MD
Gabriel �Gabby� Hauser, MD
Jan Kronick, MD
Kristan Outwater, MD
Tom Rice, MD
Kathy Rosenthal, RN, MN, CCRN
Sara White, MD
Madolin Witte, MD

REFERENCES
1. Zimmerman JE, Wagner DP, Knaus WA, Williams JF, Kolakowski D,

Draper EA. The use of risk predictions to identify candidates for inter-
mediate care units: implications for intensive care utilization and cost.
Chest. 1995;108:490–499

2. Teres D, Steingrub J. Can intermediate care substitute for intensive care?
Crit Care Med. 1987;15:280

3. Popovich J Jr. Intermediate care units: graded care options. Chest. 1991;
99:4–5

4. Kalb PE, Miller DH. Utilization strategies for intensive care units. JAMA.
1989;261:2389–2395

5. American Academy of Pediatrics, Committee on Hospital Care; and
Society of Critical Care Medicine, Pediatric Section. Guidelines and levels
of care for pediatric intensive care units. Pediatrics. 1993;92:166–175

6. American Academy of Pediatrics, Committee on Hospital Care and
Section on Critical Care; and Society of Critical Care Medicine, Pediatric
Section, Admission Criteria Task Force. Guidelines for developing ad-
mission and discharge policies for the pediatric intensive care unit.
Pediatrics. 1999;103:840–842

All clinical reports from the American Academy of Pediatrics
automatically expire 5 years after publication unless
reaffirmed, revised, or retired at or before that time.

AMERICAN ACADEMY OF PEDIATRICS 1433



AMERICAN ACADEMY OF PEDIATRICS

CLINICAL REPORT
Guidance for the Clinician in Rendering Pediatric Care

Jonathan D. Klein, MD, MPH, and the Committee on Adolescence

Adolescent Pregnancy: Current Trends and Issues

ABSTRACT. The prevention of unintended adolescent
pregnancy is an important goal of the American Acad-
emy of Pediatrics and our society. Although adolescent
pregnancy and birth rates have been steadily decreasing,
many adolescents still become pregnant. Since the last
statement on adolescent pregnancy was issued by the
Academy in 1998, efforts to prevent adolescent preg-
nancy have increased, and new observations, technolo-
gies, and prevention effectiveness data have emerged.
The purpose of this clinical report is to review current
trends and issues related to adolescent pregnancy, update
practitioners on this topic, and review legal and policy
implications of concern to pediatricians. Pediatrics 2005;
116:281–286; pregnancy, contraceptives, childbearing, ado-
lescent parents.

ABBREVIATIONS. AAP, American Academy of Pediatrics; STD,
sexually transmitted disease.

INTRODUCTION

Adolescent pregnancy in the United States is a
complex issue affecting families, health care
professionals, educators, government offi-

cials, and youths themselves.1,2 Since 1998, when the
last statement on this topic was issued by the Amer-
ican Academy of Pediatrics3 (AAP), efforts to pre-
vent adolescent pregnancy have increased,1 and new
observations, technologies, and prevention effective-
ness data have emerged. The purpose of this clinical
report is to provide pediatricians with recent data on
adolescent sexuality, contraceptive use, and child-
bearing as well as information about preventing ad-
olescent pregnancy in their communities and in clin-
ical practice. This report does not address diagnosis
of pregnancy or management of the transition to
prenatal care. Information about counseling preg-
nant youth is provided in the AAP policy statement
“Counseling the Adolescent About Pregnancy Op-
tions,”4 and from the Alan Guttmacher Institute,5
and information about early prenatal care is avail-
able from the American College of Obstetricians and
Gynecologists (www.acog.org).

SEXUAL ACTIVITY
The proportion of American adolescents who are

sexually active has decreased in recent years; how-
ever, rates are still high enough to warrant con-
cern.6–9 Currently, more than 45% of high school
females and 48% of high school males have had
sexual intercourse.6 The average age of first inter-
course is 17 years for girls and 16 years for boys.10

However, approximately one fourth of all youth re-
port having had intercourse by 15 years of age.11,12

Younger teenagers are especially vulnerable to coer-
cive and nonconsensual sex. Involuntary sexual ac-
tivity has been reported by 74% of sexually active
girls younger than 14 years and 60% of those
younger than 15 years.10,11 Sexually active youth,
similar to older unmarried adults, usually have mo-
nogamous, short-lived relationships with successive
partners. Current surveys indicate that 11% of high
school females and 17% of high school males report
having had 4 or more sexual partners.7 In addition to
intercourse, many adolescents report having had oral
sex or engaging in kissing, touching, or other mutual
stimulation; however, data on these other behaviors
are reported rarely.13

There are several predictors of sexual intercourse
during the early adolescent years, including early
pubertal development, a history of sexual abuse,
poverty, lack of attentive and nurturing parents, cul-
tural and family patterns of early sexual experience,
lack of school or career goals, substance abuse, and
poor school performance or dropping out of
school.1,2,6,11,12,14 Factors associated with a delay in
the initiation of sexual intercourse include living
with both parents in a stable family environment,
regular attendance at places of worship, and higher
family income.11,12,15,16 Recently, parental supervi-
sion, setting expectations, and parent/child “con-
nectedness” have been recognized as clearly associ-
ated with decreasing risky sexual behavior and other
risky behaviors among adolescents.14,16

CONTRACEPTIVE USE
Despite increasing use of contraception by adoles-

cents at the time of first intercourse,10–12,17,18 50% of
adolescent pregnancies occur within the first 6
months of initial sexual intercourse.11 The human
immunodeficiency virus (HIV) epidemic and public
health education efforts have led more adolescents to
use barrier contraceptives; nonetheless, in 2003,
among high school students who reported that they

The guidance in this report does not indicate an exclusive course of treat-
ment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.
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had ever had sexual intercourse, only 63% reported
having used a condom the last time they had inter-
course.6 Despite HIV prevention guidelines, initia-
tion of prescription contraceptives is often accompa-
nied by decreased condom use, especially among
adolescents who do not perceive themselves to be at
risk of sexually transmitted diseases (STDs).19 Many
adolescents who currently report using prescription
contraceptives delayed seeing a clinician for a con-
traceptive prescription until they had been sexually
active for 1 year or more.10 Adolescent women, sim-
ilar to adult women, have changed contraceptive
methods in recent years, with decreases in pill use
and increases in injectable contraceptive use.20 Fac-
tors associated with more consistent contraceptive
use among sexually active youth include academic
success in school, anticipation of a satisfying future,
and being involved in a stable relationship with a
sexual partner.21 The Centers for Disease Control
and Prevention unambiguously recommends both
abstinence and the use of barrier contraceptives for
individuals who choose to be sexually active.22 How-
ever, some groups continue to question the effective-
ness of condoms.23 Youth who participated in pro-
grams that provided information about abstinence,
condoms, and/or contraception; who were engaged
in one-on-one discussions about their own behavior;
who were given clear messages about sex and con-
dom or contraceptive use; and who were provided
condoms or contraceptives have been found to in-
crease consistent condom and contraception use
without increasing sexual activity.1

TRENDS IN ADOLESCENT CHILDBEARING
Each year, approximately 900 000 teenagers be-

come pregnant in the United States,1 and despite
decreasing rates, more than 4 in 10 adolescent girls
have been pregnant at least once before 20 years of
age.1 Most of these pregnancies are among older
teenagers (ie, those 18 or 19 years of age).1,24 Approx-
imately 51% of adolescent pregnancies end in live
births, 35% end in induced abortion, and 14% result
in miscarriage or stillbirth.1,2,11,15,24 Historically, the
highest adolescent birth rates in the United States
were during the 1950s and 1960s, before the legaliza-
tion of abortion and the development of many of the
current forms of contraception.20 After the legaliza-
tion of abortion in 1973, birth rates for US females 15
to 19 years of age decreased sharply until 1986. Rates
increased steadily until 1991; since then, the birth
rate among teenagers has decreased every year since
1991.1,24,25 Since 1991, the rate has decreased 35% for
15- to 17-year-olds and 20% for 18- to 19-year-olds.23

Rates for 10- to 14-year-olds were 1.4 per 1000 in 1992
and have gradually decreased to 0.7 per 1000 in
2002.26

Although birth rates have been decreasing steadily
for white and black teenagers in recent years, 1996 is
the first year that birth rates decreased for Hispanic
teenagers; Hispanic adolescents also have had the
highest overall birth rates and smallest decreases in
recent years.25,27

Once a teenager has had 1 infant, she is at in-

creased risk of having another. Approximately 25%
of adolescent births are not first births.1,2,9,28

ADOLESCENT PARENTS AND THEIR PARTNERS
Adolescent childbearing is usually inconsistent

with mainstream societal demands for attaining
adulthood through education, work experience, and
financial stability. Poverty is correlated significantly
with adolescent pregnancy in the United States. Al-
though 38% of adolescents live in poor or low-in-
come families, as many as 83% of adolescents who
give birth and 61% who have abortions are from
poor or low-income families. At least one third of
parenting adolescents (both males and females) are
themselves products of adolescent pregnancy. Al-
though it is difficult to establish causal links between
childhood maltreatment and subsequent adolescent
pregnancy, in some studies as many as 50% to 60% of
those who become pregnant in early or midadoles-
cence have a history of childhood sexual or physical
abuse.10,11

The problem of adolescent pregnancy is often as-
sumed to be both an adolescent and an adult prob-
lem, because many partners of childbearing youth
are adults. The percentage of adolescent pregnancies
in which the father is an adult is unclear; studies
report a range from 7% to 67%.29–33 Adult men hav-
ing sexual relationships with adolescents is problem-
atic, because many of these relationships may be
abusive or coercive. Adolescents who have sex with
older men are also more likely to contract HIV infec-
tion or other STDs.30,31,33,34 Although more than two
thirds of adolescent girls’ sexual partners are the
same age or within a few years older and the sexual
activity is consensual in nature, some partners are
more than 4 years older.35 Sexual relationships be-
tween adults and minors may be coercive or exploit-
ative, with detrimental consequences for the health
of both the teenager and her children.30,36 Although
some states and local jurisdictions have changed stat-
utory rape laws and their enforcement, mandated
reporting of all sexual activity as statutory rape or as
child abuse has not been effective at changing behav-
ior, does not allow for clinical judgment, and has the
effect of deterring some of the adolescents most in
need from seeking health care.36,37

Adolescent fathers are similar to adolescent moth-
ers; they are more likely than their peers who are not
fathers to have poor academic performance, higher
school drop-out rates, limited financial resources,
and decreased income potential.37–39 Some fathers
disappear from the lives of their adolescent partners
and children,40 but many others attempt to stay in-
volved, and many young fathers struggle to be in-
volved in their children’s lives.40,41 Current pro-
grams in adolescent pregnancy and parenting are
exploring ways to reach and engage young fathers in
the lives of their children.

RATES OF UNMARRIED CHILDBEARING
The birth rate to unmarried female adolescents has

been increasing steadily for most of the last 30 years.
In 2001, 78.9% of all births to adolescents occurred
outside of marriage.24 The increasing birth rate of
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unmarried adolescents is primarily attributable to
higher rates of births to unmarried white adoles-
cents. However, adolescents account for a smaller
percentage of total out-of-wedlock births now (26%
in 2001) than they did in 1970 (50%).24 Births to
unmarried teenagers reflect a larger societal trend
toward single parenthood, because birth rates for
unmarried adults have also increased.25,42,43 Al-
though some reports have suggested that rates of
marriage among childbearing teenagers are increas-
ing, few teenagers or young adults who become
pregnant are married before their infant is born.44

UNINTENDED VERSUS INTENDED PREGNANCY
More than 90% of 15- to 19-year-olds (and half of

all adults) describe their pregnancies as being unin-
tended. More than half of unintended adolescent
pregnancies end in induced or spontaneous abor-
tion,43,44 compared with 35% of adolescent pregnan-
cies overall.21 On the other hand, some adolescent
pregnancies are intended, and some young women
are motivated to become pregnant and have chil-
dren. Similar to adults, adolescents give many rea-
sons for wanting to have children; the reason that
some adolescents are motivated to be mothers at an
early age is unclear.1 Recent data suggest that many
young women are ambivalent about becoming preg-
nant, and this is associated with less consistent and
less effective contraceptive use.45

COMPARISON WITH INTERNATIONAL
STATISTICS

Even with recent decreases, the United States has
the highest adolescent birth rate among comparable
industrialized countries despite sexual activity rates
that are similar or higher among Western European
teenagers than among teenagers in the United
States.5,17,21,25,46 For every 1000 females 15 to 19 years
of age in 1992, 4 in Japan gave birth, 8 in the Neth-
erlands gave birth, 33 in the United Kingdom gave
birth, 41 in Canada gave birth, and 61 in the United
States gave birth.21 The higher birth rate for Ameri-
can adolescents compared with their peers in other
countries is not attributable solely to high birth rates
among American minority groups; non-Hispanic
white adolescents in the United States also have a
higher birth rate than do teenagers observed in any
other developed country.5,10,47 The reasons for this
contrast are unclear, but European teenagers may
have greater access to and acceptance of contracep-
tion. The contrast also may be related to universal
sexuality education that exists in some European
countries. Welfare benefits tend to be more generous
in Europe than in the United States; thus, it is un-
likely that the current welfare system motivates or
explains American teenagers’ decisions to have chil-
dren.

MEDICAL RISKS OF ADOLESCENT PREGNANCY
Pregnant adolescents younger than 17 years have a

higher incidence of medical complications involving
mother and child than do adult women, although
these risks may be greatest for the youngest teenag-
ers.17,48 The incidence of having a low birth weight

infant (�2500 g) among adolescents is more than
double the rate for adults, and the neonatal death
rate (within 28 days of birth) is almost 3 times high-
er.49 The mortality rate for the mother, although low,
is twice that for adult pregnant women.15,17

Adolescent pregnancy has been associated with
other medical problems including poor maternal
weight gain, prematurity (birth at �37 weeks’ gesta-
tion), pregnancy-induced hypertension, anemia, and
STDs. Approximately 14% of infants born to adoles-
cents 17 years or younger are preterm versus 6% for
women 25 to 29 years of age.49 Young adolescent
mothers (14 years and younger) are more likely than
other age groups to give birth to underweight in-
fants, and this is more pronounced in black adoles-
cents.1,50–53

Biological factors that have been associated consis-
tently with negative pregnancy outcomes are poor
nutritional status, low prepregnancy weight and
height, parity, and poor pregnancy weight gain.51,52

Many social factors have also been associated with
poor birth outcomes, including poverty, unmarried
status, low educational levels, smoking, drug use,
and inadequate prenatal care.54 Both biological and
social factors may contribute to poor outcomes in
adolescents. Adolescents also have high rates of
STDs, substance use, and poor nutritional intake, all
of which contribute to the risk of preterm delivery.52

Interventions, such as prenatal intake of folic acid as
a strategy for prevention of spina bifida, can be ef-
fective at decreasing observed disparities between
adolescents and older women.55

PSYCHOSOCIAL COMPLICATIONS OF
ADOLESCENT PREGNANCY

The psychosocial problems of adolescent preg-
nancy include school interruption, persistent pov-
erty, limited vocational opportunities, separation
from the child’s father, divorce, and repeat preg-
nancy. When pregnancy does interrupt an adoles-
cent’s education, a history of poor academic perfor-
mance usually exists.56 Having repeat births before
18 years of age has a negative effect on high school
completion. Factors associated with increased high
school completion for pregnant teenagers include
race (black teenagers fare better than do white teen-
agers), being raised in a smaller family, presence of
reading materials in the home, employment of the
teenager’s mother, and having parents with higher
educational levels.54,56,57

Research suggests that long-term negative social
outcomes are not inevitable. Several long-term fol-
low-up studies indicate that 2 decades after giving
birth, most former adolescent mothers are not wel-
fare-dependent; many have completed high school,
have secured regular employment, and do not have
large families.51,57 Comprehensive adolescent preg-
nancy programs seem to contribute to good out-
comes, as do home-visitation programs designed to
promote good child health outcomes.51,58

CHILDREN OF ADOLESCENT PARENTS
Research during the past decade confirms the com-

mon belief that children of adolescent mothers do
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not fare as well as those of adult mothers. These
children have increased risks of developmental de-
lay, academic difficulties, behavioral disorders, sub-
stance abuse, early sexual activity, depression, and
becoming adolescent parents themselves.57,59

Adolescent mothers may not possess the same
level of maternal skills as do adults. There is debate
in the literature regarding the association of maternal
age and child abuse. Some studies indicate that
young maternal age is a risk factor for abuse, includ-
ing fatalities, and others indicate the presence of
reporting biases that may confound the findings.60–63

Although the current political climate tends to re-
quire that adolescent mothers live at home with their
own families to qualify for government assistance,
there is evidence that intensive involvement of fam-
ilies in rearing children of older adolescents may not
be beneficial for either the adolescent or her
child.54,64 Many adolescent parenting programs are
exploring ways to involve the families of the parent-
ing adolescent in child care activities that are helpful.

ADOLESCENT PREGNANCY PREVENTION
Many models of adolescent pregnancy-prevention

programs exist.65–68 Most successful programs in-
clude multiple and varied approaches to the problem
and include abstinence promotion and contraception
information, contraceptive availability, sexuality ed-
ucation, school-completion strategies, and job train-
ing. Primary-prevention (first pregnancy) and sec-
ondary-prevention (repeat pregnancy) programs are
both needed, with particular attention to adolescents
who are at highest risk of becoming pregnant and
innovative programs that include males.69–72 Par-
ents, schools, religious institutions, physicians, social
and government agencies, and adolescents all have
roles in successful prevention programs.

Efforts to prevent adolescent pregnancy at both the
national and local levels have increased in recent
years, and there has been increasing evidence that
several different kinds of programs may help de-
crease sexual risk taking and pregnancy among teen-
agers. Recent studies have found that some sex-
uality- and HIV-education programs have sustained
positive effects on behavior, and at least 1 program
that combines sexuality education and youth devel-
opment has been shown to decrease pregnancy rates
for as long as 3 years.1 Additionally, both community
learning programs and sexuality- and HIV-education
programs have been found to decrease sexual risk
taking and/or pregnancy, and short clinic-based in-
terventions involving educational materials coupled
with counseling also may increase contraceptive
use.1

Despite encouraging trends, efforts to prevent
pregnancy must be constantly renewed as children
enter into adolescence. By 2010, the population of
adolescent girls 15 to 19 years of age is expected to
increase by 10%; thus, decreasing pregnancy rates
may not mean fewer pregnancies or births. Nonethe-
less, condom use has increased slightly, and adoles-
cent contraceptive users have increasingly adopted
long-acting hormonal methods, which have the low-

est failure rates; thus, overall contraceptive effective-
ness among teenagers has been improving.73

Current research indicates that encouraging absti-
nence and urging better use of contraception are
compatible goals. Evidence shows that sexuality ed-
ucation that discusses contraception does not in-
crease sexual activity, and programs that emphasize
abstinence as the safest and best approach, while also
teaching about contraceptives for sexually active
youth, do not decrease contraceptive use. Some pro-
gram models have resulted in better protective and
preventive health behaviors.

CLINICAL CONSIDERATIONS FOR THE
PEDIATRICIAN

1. Encourage adolescents to postpone early sexual
activity and encourage parents to educate their
children and adolescents about sexual develop-
ment, responsible sexuality, decision-making, and
values.

2. Be sensitive to issues relating to adolescent sexu-
ality and be prepared to obtain a developmentally
appropriate confidential sexual history from all
adolescent patients. Because medical complica-
tions are possible, offer confidential screenings for
sexual activity and pregnancy risk as well as for
STD risk and abuse as a routine part of all ado-
lescent care encounters.

3. Help ensure that all adolescents have knowledge
of and access to contraception including barrier
methods and emergency contraception supplies.
As stated in the AAP policy statement “Folic Acid
for the Prevention of Neural Tube Defects,”74 rec-
ommend folic acid supplementation for all
women of childbearing age who are capable of
becoming pregnant, especially sexually active
women who do not plan to use effective contra-
ception or abstain from sexual intercourse.

4. Encourage and participate in community efforts
to delay onset of sexual activity and to prevent
first and subsequent adolescent pregnancies and
advocate for implementation and investments in
evidence-based programs that provide compre-
hensive information and services to youth. These
efforts may vary widely from one community to
another but should be directed at the specific
needs of youth in that community.

5. Be aware of options and resources for adolescents
and advocate for comprehensive medical and psy-
chosocial support for all pregnant adolescents in
the community. When diagnosing pregnancy, dis-
cuss pregnancy options or refer the patient for
counseling; discuss adoption, abortion, and pre-
natal care; and provide follow-up. Tailor prenatal
care to the medical, social, nutritional, and educa-
tional needs of the adolescent and include child
care and contraceptive information.

6. Assess the adolescent mother’s abilities to care for
her children and have resources available for re-
ferral and assistance before neonatal discharge.

7. Advocate for the inclusion of the adolescent moth-
er’s partner and/or father of her child in preg-
nancy and parenting programs when appropriate.
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These programs should provide access to educa-
tion and vocational training, parenting skills
classes, and contraceptive education.

8. Serve as a resource for the pregnant teenager and
her infant, the teenager’s family, and the father of
the infant to ensure that optimal health care is
obtained and appropriate support is provided.
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POLICY STATEMENT
Organizational Principles to Guide and Define the Child Health Care System and/or Improve the Health of All Children

Committee on Fetus and Newborn

Age Terminology During the Perinatal Period

ABSTRACT. Consistent definitions to describe the
length of gestation and age in neonates are needed to
compare neurodevelopmental, medical, and growth out-
comes. The purposes of this policy statement are to re-
view conventional definitions of age during the perinatal
period and to recommend use of standard terminology
including gestational age, postmenstrual age, chronolog-
ical age, corrected age, adjusted age, and estimated date
of delivery. Pediatrics 2004;114:1362–1364; gestational
age, postmenstrual age, chronological age, menstrual age,
conceptional age, postconceptual age, corrected age, ad-
justed age, estimated date of delivery, estimated date of
confinement.

INTRODUCTION

Consistent definitions to describe the length of
gestation and age in neonates are needed to
compare neurodevelopmental, medical, and

growth outcomes. The terms “gestational age,”
“postmenstrual age,” “corrected age,” and “postcon-
ceptional age” have frequently been defined uncon-
ventionally,1,2 misapplied,3–5 or left undefined.6,7 In-
consistent use of terminology limits the accurate
interpretation of data on health outcomes for new-
born infants, especially for those born preterm or
conceived using assisted reproductive technology.
The purposes of this statement are to review conven-
tional definitions of age during the perinatal period
and to recommend standard terminology.

“Gestational age” (or “menstrual age”) is the time
elapsed between the first day of the last normal
menstrual period and the day of delivery (Fig 1).8–10

The first day of the last menstrual period occurs
approximately 2 weeks before ovulation and approx-
imately 3 weeks before implantation of the blasto-
cyst. Because most women know when their last
period began but not when ovulation occurred, this
definition traditionally has been used when estimat-
ing the expected date of delivery. As long as men-
strual dates are remembered accurately, this method
of estimating the date of delivery is reliable.11 Minor
inaccuracy (4–6 days) in the expected date of deliv-
ery determined from menstrual dates is attributable
to inherent biological variability in the relative tim-
ing of onset of the last menstrual period, fertilization
of the egg, and implantation of the blastocyst.12 Ad-
ditional inaccuracy (weeks) may occur in women

who have menstrual cycles that are irregular or vari-
able in duration or if breakthrough bleeding occurs
around the time of conception. Gestational age is
conventionally expressed as completed weeks.
Therefore, a 25-week, 5-day fetus is considered a
25-week fetus. To round the gestational age of such a
fetus to 26 weeks is inconsistent with national and
international norms.2 The term “gestational age”
should be used instead of “menstrual age” to de-
scribe the age of the fetus or newborn infant.

“Chronological age” (or “postnatal” age) is the
time elapsed after birth (Fig 1). It is usually described
in days, weeks, months, and/or years. This is differ-
ent from the term “postmenstrual age.” Postmen-
strual age is the time elapsed between the first day of
the last menstrual period and birth (gestational age)
plus the time elapsed after birth (chronological age).
Postmenstrual age is usually described in number of
weeks and is most frequently applied during the
perinatal period beginning after the day of birth.
Therefore, a preterm infant born at a gestational age
of 33 weeks who is currently 10 weeks old (chrono-
logical age) would have a postmenstrual age of 43
weeks. When postmenstrual age is quantitated in
weeks and days for postnatal management reasons, a
33-week, 1-day gestational age infant who is 10
weeks, 5 days chronological age would have a post-
menstrual age of 43 weeks, 6 days.

“Corrected age” (or “adjusted age”) is a term most
appropriately used to describe children up to 3 years
of age who were born preterm (Fig 1). This term is
preferred to “corrected gestational age” or “gesta-
tional age” and represents the age of the child from
the expected date of delivery.13,14 Corrected age is
calculated by subtracting the number of weeks born
before 40 weeks of gestation from the chronological
age. Therefore, a 24-month-old, former 28-week ges-
tational age infant has a corrected age of 21 months
according to the following equation:

24 months � ��40 weeks � 28 weeks�

� 1 month�4 weeks�

Corrected age and chronological age are not synon-
ymous in preterm infants. Additionally, the term
“corrected age” should be used instead of “adjusted
age.”

“Conceptional age” is the time elapsed between
the day of conception and the day of delivery. (The
term “conceptual age” is incorrect and should not be
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used.) Because assisted reproductive technologies ac-
curately define the date of fertilization or implanta-
tion, a precise conceptional age can be determined in
pregnancies resulting from such technologies. Much
of the variability inherent in other methods of gesta-
tional age determination,11–13 except for that attrib-
uted to timing of implantation, is eliminated when
the date of conception is determined during assisted
reproductive procedures. The convention for calcu-
lating gestational age when the date of conception is
known is to add 2 weeks to the conceptional age.10

Therefore, gestational age is 2 weeks longer than
conceptional age; they are not synonymous terms.
When describing the age of a fetus or neonate, “ges-
tational age” is the term conventionally applied. This
is particularly important for interpreting outcome
studies of preterm infants. As an example, a preterm
infant conceived using assisted reproductive tech-
nology who has a conceptional age of 25 weeks has a
gestational age of 27 weeks. Outcomes for this infant
should be compared with those of 27-week gesta-
tional age infants, not 25-week gestational age in-
fants. To avoid confusion, the term “gestational age”
should be used. The terms “conceptional age” and
“postconceptional age,” reflecting the time elapsed
after conception, should not be used.

Gestational age is often determined by the “best
obstetric estimate,” which is based on a combination
of the first day of last menstrual period, physical
examination of the mother, prenatal ultrasonogra-
phy, and history of assisted reproduction. The best
obstetric estimate is necessary because of gaps in
obstetric information and the inherent variability (as

great as 2 weeks) in methods of gestational age esti-
mation.8,10,14–19 Postnatal physical examination of the
infant is sometimes used as a method to determine
gestational age if the best obstetric estimate seems
inaccurate. Therefore, methods of determining ges-
tational age should be clearly stated so that the vari-
ability inherent in these estimations can be consid-
ered when outcomes are interpreted.8,10,14–19

RECOMMENDATIONS

1. Standardized terminology should be used when
defining ages and comparing outcomes of fetuses
and newborns. The recommended terms (Table 1)
are:

• Gestational age (completed weeks): time
elapsed between the first day of the last men-
strual period and the day of delivery. If preg-
nancy was achieved using assisted reproduc-
tive technology, gestational age is calculated by
adding 2 weeks to the conceptional age.

• Chronological age (days, weeks, months, or
years): time elapsed from birth.

• Postmenstrual age (weeks): gestational age plus
chronological age.

• Corrected age (weeks or months): chronological
age reduced by the number of weeks born be-
fore 40 weeks of gestation; the term should be
used only for children up to 3 years of age who
were born preterm.

2. During the perinatal period neonatal hospital
stay, “postmenstrual age” is preferred to describe

Fig 1. Age terminology during the
perinatal period.

TABLE 1. Age Terminology During the Perinatal Period

Term Definition Units of Time

Gestational age Time elapsed between the first day of the last
menstrual period and the day of delivery

Completed weeks

Chronological age Time elapsed since birth Days, weeks, months, years
Postmenstrual age Gestational age � chronological age Weeks
Corrected age Chronological age reduced by the number of

weeks born before 40 weeks of gestation
Weeks, months
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the age of preterm infants. After the perinatal
period, “corrected age” is the preferred term.

3. “Conceptional age,” “postconceptional age,”
“conceptual age,” and “postconceptual age”
should not be used in clinical pediatrics.

4. Publications reporting fetal and neonatal out-
comes should clearly describe methods used to
determine gestational age.
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POLICY STATEMENT
Organizational Principles to Guide and Define the Child Health Care System and/or Improve the Health of All Children

Committee on Environmental Health

Ambient Air Pollution: Health Hazards to Children

ABSTRACT. Ambient (outdoor) air pollution is now
recognized as an important problem, both nationally and
worldwide. Our scientific understanding of the spectrum
of health effects of air pollution has increased, and nu-
merous studies are finding important health effects from
air pollution at levels once considered safe. Children and
infants are among the most susceptible to many of the air
pollutants. In addition to associations between air pollu-
tion and respiratory symptoms, asthma exacerbations,
and asthma hospitalizations, recent studies have found
links between air pollution and preterm birth, infant
mortality, deficits in lung growth, and possibly, devel-
opment of asthma. This policy statement summarizes the
recent literature linking ambient air pollution to adverse
health outcomes in children and includes a perspective
on the current regulatory process. The statement provides
advice to pediatricians on how to integrate issues regard-
ing air quality and health into patient education and
children’s environmental health advocacy and concludes
with recommendations to the government on promotion
of effective air-pollution policies to ensure protection of
children’s health. Pediatrics 2004;114:1699–1707; air pol-
lution, adverse effects, children, asthma, environmental
health.

ABBREVIATIONS. PM2.5, particulate matter with a median aero-
dynamic diameter less than 2.5 �m; PM10, particulate matter with
a median aerodynamic diameter less than 10 �m; EPA, Environ-
mental Protection Agency; HAP, hazardous air pollutant; AQI, air
quality index.

INTRODUCTION

Although it has been 3 decades since passage
of the Clean Air Act in 1970 (Pub L No.
91–604), the air in many parts of the United

States is far from clean. Air quality has improved in
some areas but decreased in others.1 In addition,
there are important health effects from air pollutants
at levels once considered safe. Children and infants
are among the most susceptible to many of the air
pollutants.

In 2002, approximately 146 million Americans
were living in areas where monitored air failed to
meet the 1997 National Ambient Air Quality Stan-
dards for at least 1 of the 6 “criteria air pollutants”:
ozone, particulate matter, sulfur dioxide, nitrogen
dioxide, carbon monoxide, and lead (Table 1).1 Al-
though the standards for ozone and particulate mat-
ter were revised in 1997, legal barriers have delayed

timely implementation.2 Recent reports have identi-
fied adverse health effects at levels near or below the
current standards for ozone, particulate matter, and
nitrogen dioxide. Thus, the 1997 federal standards
may not adequately protect children. Additionally,
numerous other toxic air pollutants are of public
health concern.3

Outdoor air pollution is also a major problem in
developing countries. The World Health Organiza-
tion found that the air quality in large cities in many
developing countries is remarkably poor and that
very large numbers of people in those countries are
exposed to ambient concentrations of air pollutants
well above the World Health Organization guide-
lines for air quality (www.who.int/ceh/publications/
en/11airpollution.pdf).

Scientific understanding of the health effects of
air pollution, including effects on children, has in-
creased in the last decade. This statement updates a
1993 American Academy of Pediatrics (AAP) state-
ment titled “Ambient Air Pollution: Respiratory
Hazards to Children.”4

EFFECTS OF AIR POLLUTION ON CHILDREN
Children are more vulnerable to the adverse ef-

fects of air pollution than are adults. Eighty percent
of alveoli are formed postnatally, and changes in the
lung continue through adolescence.5 During the
early postneonatal period, the developing lung is
highly susceptible to damage after exposure to envi-
ronmental toxicants.5–7

Children have increased exposure to many air pol-
lutants compared with adults because of higher
minute ventilation and higher levels of physical ac-
tivity.8 Because children spend more time outdoors
than do adults, they have increased exposure to out-
door air pollution.9,10

Infants, children, the elderly, and those with car-
diopulmonary disease are among the most suscepti-
ble to adverse health effects from criteria pollut-
ants.11–15 Lead is neurotoxic, especially during early
childhood. Carbon monoxide interferes with oxygen
transport through the formation of carboxyhemoglo-
bin. Other criteria pollutants (ozone, sulfur dioxide,
particulate matter, nitrogen dioxide) have respira-
tory effects in children and adults, including in-
creased respiratory tract illness, asthma exacerba-
tions, and decreased lung function (eg, changes in
peak flow).11–12 In adults, particulate air pollution is
associated with respiratory and cardiovascular hos-
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pitalizations, cardiovascular mortality,16 and lung
cancer.17 Air pollution also has effects on indirect
health indicators such as health care utilization and
school absences.11–13

Although numerous studies have shown that out-
door air pollution exacerbates asthma, the effect of
outdoor air pollution on the development of asthma
has been less clear. Recently, a prospective study
found that the risk of developing asthma was not
greater, overall, in children living in communities
with high levels of ozone or particulate air pollution.
However, in communities with high levels of ozone,
there was an increased risk of developing asthma in
a small subset of children involved in heavy exercise
(participation in 3 or more team sports per year
[relative risk: 3.3; 95% confidence interval: 1.9–5.8]).
This increased risk with heavy exercise was not seen
in low-ozone communities. Time spent outside was
also associated with new cases of asthma in high-
ozone communities (relative risk: 1.4; 95% confi-
dence interval: 1.0–2.1) but not in low-ozone com-
munities.18 Additional studies are needed to define
the role of outdoor air pollution in the development
of asthma.

Children in communities with higher levels of ur-
ban air pollution (acid vapor, nitrogen dioxide, par-
ticulate matter with a median aerodynamic diameter
less than 2.5 �m [PM2.5], and elemental carbon [a
component of diesel exhaust]) had decreased lung
function growth, and children who spent more time
outdoors had larger deficits in the growth rate of
lung function.19,20 Ambient air pollution (especially
particulate matter with a median aerodynamic diam-
eter less than 10 �m [PM10]) has also been associated
with several adverse birth outcomes, as discussed in
the next section.

Levels of ozone and particulate matter are high
enough in many parts of the United States to present
health hazards to children.1 Additionally, National

Ambient Air Quality Standards for nitrogen dioxide
may not be protective. Findings on these pollutants
are summarized here.

Ozone
Ambient ozone is formed by the action of sunlight

on nitrogen oxides and reactive hydrocarbons, both
of which are emitted by motor vehicles and indus-
trial sources. The levels tend to be highest on warm,
sunny, windless days and often peak in midafter-
noon, when children are most likely to be playing
outside.

Ozone is a powerful oxidant and respiratory tract
irritant in adults and children, causing shortness of
breath, chest pain when inhaling deeply, wheezing,
and cough.11 Children have decreases in lung func-
tion, increased respiratory tract symptoms, and
asthma exacerbations on days with higher levels of
ambient ozone.11,21–23 Increases in ambient ozone
have been associated with respiratory or asthma hos-
pitalizations,24,25 emergency department visits for
asthma,26 and school absences for respiratory tract
illness.27 In Atlanta, Georgia, summertime children’s
emergency department visits for asthma increased
37% after 6 days when ozone levels exceeded 0.11
ppm.25 In southern California, school absences for
respiratory tract illness increased 63% in association
with a 0.02-ppm increase in ozone.27

In healthy adults, ozone causes airway inflamma-
tion and hyperreactivity, decrements in pulmonary
function, and increased respiratory tract symp-
toms.11 Ozone exposures at concentrations of 0.12
ppm or higher can result in decrements in lung func-
tion after subsequent challenge with aeroallergen.28

Although most of the controlled studies of ozone
exposure have been performed with adults, it is rea-
sonable to believe that the results of these findings
could be extended to children.

Ozone may be toxic at concentrations lower than
0.08 ppm, the current federal regulatory standard.
Field studies suggest potential thresholds of between
0.04 and 0.08 ppm (1-hour average) for effects on
lung function.29–31 Recent studies of hospitalizations
for respiratory tract illness in young children and
emergency department visits for asthma suggest that
the effects of ozone may occur at ambient concentra-
tions below 0.09 ppm.32,33 Another study found as-
sociations of ozone and respiratory symptoms in
children with asthma at levels below the current US
Environmental Protection Agency (EPA) stan-
dards.34 If these findings are confirmed, the ozone
standards may need additional revision.

In addition to studies on short-term effects, 2 re-
cent studies of college freshmen suggest that increas-
ing cumulative childhood exposure to ozone may
affect lung function when exposed children reach
young adulthood, particularly in measures of flow in
small airways.35,36 Early childhood exposures may,
therefore, be particularly important.35

Particulate Matter
PM10 is small enough to reach the lower respira-

tory tract and has been associated with a wide range
of serious health effects. PM10 is a heterogeneous

TABLE 1. National Ambient Air Quality Standards for Crite-
ria Air Pollutants, 1997

Pollutant Primary Standards*

Ozone
1-h average 0.12 ppm (235 �g/m3)
8-h average 0.08 ppm (157 �g/m3)

PM10
Annual arithmetic mean 50 �g/m3

24-h average 150 �g/m3

PM2.5
Annual arithmetic mean 15 �g/m3

24-h average 65 �g/m3

Sulfur dioxide
Annual arithmetic mean 0.03 ppm (80 �g/m3)
24-h average 0.14 ppm (365 �g/m3)

Nitrogen dioxide
Annual arithmetic mean 0.053 ppm (100 �g/m3)

Carbon monoxide
8-h average 9 ppm (10 mg/m3)
1-h average 35 ppm (40 mg/m3)

Lead
Quarterly average 1.5 �g/m3

Additional information on air quality standards are available at
www.epa.gov/air/criteria.html.
* People residing in regions with pollutant concentrations above
the primary standard may experience adverse health effects from
poor air quality.

1700 AMBIENT AIR POLLUTION: HEALTH HAZARDS TO CHILDREN

 

http://www.pediatrics.org


mixture of small solid or liquid particles of varying
composition found in the atmosphere. Fine particles
(PM2.5) are emitted from combustion processes (es-
pecially diesel-powered engines, power generation,
and wood burning) and from some industrial activ-
ities. Coarse particles (diameter between 2.5 and 10
�m) include windblown dust from dirt roads or soil
and dust particles created by crushing and grinding
operations. Toxicity of particles may vary with com-
position.37,38

Particle pollution contributes to excess mortality
and hospitalizations for cardiac and respiratory tract
disease.14,39–41 The mechanism for particulate mat-
ter–associated cardiac effects may be related to dis-
turbances in the cardiac autonomic nervous system,
cardiac arrhythmias, or increased blood concentra-
tions of markers of cardiovascular risk (eg, fibrino-
gen).16,42

Daily changes in mortality rates and numbers of
people hospitalized are linked to changes in partic-
ulate air pollution.14,39–41 These studies and others
have estimated that for every 10 �g/m3 increase in
PM10, there is an increase in the daily mortality rate
between 0.5% and 1.6%. Effects were seen even in
cities with mean annual PM10 concentrations be-
tween 25 and 35 �g/m3. These recent studies suggest
that even the current federal standards for PM2.5
(24-hour standard � 65 �g/m3; annual standard �
15 �g/m3) and PM10 (24-hour standard � 150 �g/
m3; annual standard � 50 �g/m3) should be lowered
to protect public health. In 2002, California adopted
more stringent standards for particulate matter: the
annual average standard for PM2.5 is 12 �g/m3 and
for PM10 is 20 �g/m3.43

In children, particulate pollution affects lung func-
tion44–46 and lung growth.19 In a prospective cohort
of children living in southern California, children
with asthma living in communities with increased
levels of air pollution (especially particulates, nitro-
gen dioxide, and acid vapor) were more likely to
have bronchitis symptoms. In this study, bronchitis
symptoms refers to a parental report of “one or more
episodes of ‘bronchitis’ in the past 12 months” or
report that, “apart from colds, the child usually
seems to be congested in the chest or able to bring up
phlegm”).47 The same mix of air pollutants was
also associated with deficits in lung growth (as mea-
sured by lung function tests).19 Recent studies in
different countries have also found associations be-
tween ambient air pollution (especially particulates
and/or carbon monoxide) and postneonatal infant
mortality (attributable to respiratory causes and pos-
sibly sudden infant death syndrome),48,49 low birth
weight,50–53 and preterm birth.51,54–56

The relative contribution of fine versus coarse par-
ticles to adverse health effects is being investigated.
In studies of cities on the East Coast, fine particles
seem to be important.57 In other areas, coarse parti-
cles have a stronger or similar effect.58 Several stud-
ies have found that fine particles from power plants
and motor vehicles59 or industrial sources60 may be
more closely associated with mortality.

Nitrogen Dioxide
Nitrogen dioxide is a gaseous pollutant produced

by high-temperature combustion. The main outdoor
sources of nitrogen dioxide include diesel and gaso-
line-powered engines and power plants. Levels of
nitrogen dioxide around urban monitors have de-
creased over the past 20 years. Currently, all areas of
the country meet the national air quality standard for
nitrogen dioxide of 0.053 ppm (100 �g/m3), mea-
sured as an annual arithmetic mean. However, na-
tional emissions (overall production) of nitrogen ox-
ides have actually increased in the past 20 years
because of an increase in nitrogen oxide emissions
from diesel vehicles.1 This increase is of concern,
because nitrogen oxide emissions contribute to
ground-level ozone (smog) and other environmental
problems such as acid rain.1

Controlled-exposure studies of people with
asthma have found that short-term exposures (30
minutes) to nitrogen dioxide at concentrations as low
as 0.26 ppm can enhance the allergic response after
subsequent challenge with allergens.61,62 These find-
ings are of concern, because some urban communi-
ties that are in compliance with the federal standards
for nitrogen dioxide (annual average) may experi-
ence substantial short-term peak concentrations (1-
hour average) that exceed 0.25 ppm. Confirmation of
these studies is needed.

Epidemiologic studies have reported relationships
between increased ambient nitrogen dioxide and
risks of respiratory tract symptoms63,64 and asthma
exacerbations.65 As noted previously, children with
asthma living in communities with increased levels
of air pollution (especially nitrogen dioxide, acid
vapor, and particulates) were more likely to have
bronchitis symptoms.47 The same mix of air pollut-
ants was also associated with deficits in lung growth
(as measured by lung function tests).19 These effects
were increased in children who spent more time
outdoors.

The epidemiologic studies of health effects associ-
ated with nitrogen dioxide should be interpreted
with caution. Increased levels of ambient nitrogen
dioxide may be a marker for exposure to traffic emis-
sions or other combustion-related pollution. An in-
dependent role of nitrogen dioxide cannot be clearly
established because of the high covariation between
ambient nitrogen dioxide and other pollutants.
Nonetheless, these studies illustrate that adverse re-
spiratory tract effects are seen in urban areas where
traffic is a dominant source of air pollution.

Traffic-Related Pollution
Motor vehicles pollute the air through tailpipe ex-

haust emissions and fuel evaporation, contributing
to carbon monoxide, PM2.5, nitrogen oxides, hydro-
carbons, other hazardous air pollutants (HAPs), and
ozone formation. Motor vehicles represent the prin-
cipal source of air pollution in many communities,
and concentrations of traffic pollutants are greater
near major roads.66 Recently, investigators (primarily
in Europe and Japan) have found increased adverse
health effects among those living near busy roads.
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Studies examining associations between adverse re-
spiratory tract health and traffic have been re-
viewed.67 Increased respiratory tract complications
in children (eg, wheezing, chronic productive cough,
and asthma hospitalizations) have been associated
with residence near areas of high traffic density (par-
ticularly truck traffic).68–71 Other investigators have
linked various childhood cancers to proximity to
traffic.72–74

Diesel exhaust, a major source of fine particulates
in urban areas, is carcinogenic. Numerous studies
have found an association between occupational ex-
posure to diesel exhaust and lung cancer.75 On the
basis of extensive toxicologic and epidemiologic ev-
idence, national and international health authorities,
including the EPA and the International Agency for
Research on Cancer, have concluded that there is
considerable evidence of an association between ex-
posure to diesel exhaust and an increased risk of
lung cancer.76,77 Additionally, fine particles in diesel
exhaust may enhance allergic and inflammatory re-
sponses to antigen challenge and may facilitate de-
velopment of new allergies.78,79 Thus, diesel exhaust
exposure may worsen symptoms in those with aller-
gic rhinitis or asthma.

School buses operate in proximity to children, and
most of the nation’s school bus fleets run on diesel
fuel. The EPA and some state agencies are establish-
ing programs to eliminate unnecessary school bus
idling and to promote use of cleaner buses to de-
crease children’s exposures to diesel exhaust and the
amount of air pollution created by diesel school
buses (www.epa.gov/cleanschoolbus). A recent pilot
study found that a child riding inside a school bus
may be exposed to as much as 4 times the level of
diesel exhaust as someone riding in a car.80 These
findings underscore the importance of advocating
for school districts to replace diesel buses or retrofit
them with pollution-reducing devices and limit
school bus idling where children congregate as soon
as possible.

Other Air Pollutants
Airborne levels of lead, sulfur dioxide, and carbon

monoxide have decreased dramatically because of
the implementation of control measures. However,
levels of these pollutants may still be high near major
sources. For example, high lead levels may be found
near metals-processing industries, high sulfur diox-
ide levels may occur near large industrial facilities
(especially coal-fired power plants), and high levels
of carbon monoxide may occur in areas with heavy
traffic congestion.1

In addition to criteria air pollutants, there are nu-
merous other air pollutants produced by motor ve-
hicles, industrial facilities, residential wood combus-
tion, agricultural burning, and other sources that are
hazardous to children. More than 50000 chemicals
are used commercially, and many are released into
the air. For most of these chemicals, data on toxicity
are sparse.81 Some pollutants remain airborne or re-
act in the atmosphere to produce other harmful sub-
stances. Other air pollutants deposit into and con-
taminate land and water. Some toxic air pollutants

such as lead, mercury, and dioxins degrade slowly or
not at all. These pollutants may bioaccumulate in
animals at the top of the food chain, including hu-
mans. Children can be exposed to toxic air pollutants
through contaminated air, water, soil, and food.3
One example of a persistent pollutant emitted into
ambient air that leads to exposure through another
route is mercury, a developmental neurotoxicant.82

Industrial emissions, especially from coal-fired
power plants, are the leading source of environmen-
tal mercury. Although the levels of airborne mercury
may not be hazardous, mercury deposits into soil
and surface waters and ultimately accumulates in
fish.82

The HAPs, often referred to as “toxic air contam-
inants” or “air toxics,” refer to 188 pollutants and
chemical groups known or suspected to cause seri-
ous health effects including cancer, birth defects, and
respiratory tract and neurologic illness.3,83 The Clean
Air Act directs the EPA to regulate HAPs, which
include compounds such as polycyclic aromatic hy-
drocarbons, acrolein, and benzene from fuel or fuel
combustion; solvents such as hexane and toluene;
hexavalent chromium from chrome-plating facilities;
perchloroethylene from dry-cleaning plants; asbes-
tos; metals (eg, mercury and cadmium); and persis-
tent organic pollutants such as polychlorinated bi-
phenyls. In 2001, diesel exhaust was listed as a
mobile-source HAP. Many of these compounds are
included in a priority list of 33 HAPs that are of
special concern because of their widespread use and
potential carcinogenicity and teratogenicity.81 The
priority list and general sources of these compounds
are available on the EPA Web site (www.epa.gov/
ttn/atw/nata).

Limited monitoring data suggest that concentra-
tions of some HAPs may exceed the goals of the
Clean Air Act in many cities.84 Mobile sources (on-
and off-road vehicles) account for approximately
half of the emissions3 but may contribute to 90% of
the cancer risk (www.scorecard.org/env-releases/
hap/us.tcl). A number of studies assessing health
risks have found that estimated levels of some of the
HAPs are a potential public health problem in many
parts of the United States.3,84–86 For example, esti-
mated concentrations of benzene, formaldehyde, and
1,3-butadiene may contribute to extra cases of cancer
(at least 1 extra case per million population exposed)
in more than 90% of the census tracts in the contig-
uous United States. Additionally, the most recent
national cancer-risk assessment for HAPs (1996 data)
did not include diesel exhaust in the risk estimates.3
The health risks may also be underestimated, be-
cause there is limited information on toxicity values
for many of the HAPs,87 and the risk models did not
consider the potential for increased risk in children.
These findings underscore the need for better ways
to decrease toxic air emissions and assess exposures
and risks.

Air-pollution episodes created by disasters (eg, ac-
cidents, volcanoes, forest fires, and acts of terrorism)
can also create hazards for children. A discussion of
these events and of bioaerosols in ambient air (eg,
fungal spores and pollen) is beyond the scope of this
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policy statement. Additionally, this statement does
not address the hazards of indoor air pollution.

PREVENTION
Public health interventions to improve air quality

can improve health at the population level. A de-
crease in levels of air pollution in former East Ger-
many after reunification was associated with a de-
crease in parent-reported bronchitis88 and improved
lung function.89 During the 1996 Summer Olympics
in Atlanta, Georgia, extensive programs were imple-
mented to improve mass transportation and decrease
anticipated downtown traffic congestion. These pro-
grams were successful and were associated with a
prolonged decrease in ozone pollution and signifi-
cantly lower rates of childhood asthma visits during
this period.90 Closure of a steel mill in Utah Valley
and resultant reductions in particulate matter were
associated with a twofold decrease in hospitaliza-
tions for asthma in preschool children.91,92 Finally,
lung function improved in children who moved
away from communities with high particulate air
pollution, compared with those who remained or
moved to communities with comparable particulate
air pollution.93 These studies provide support for
continued efforts to decrease air pollution and im-
prove health via decreases in motor vehicle traffic
and industrial emissions. Dietary factors may play a
role in modulating the effects of air pollution in
children. A recent study in Mexico City, Mexico,
found that children with asthma given antioxidant
supplements were less affected by ozone compared
with a control group that did not receive supplemen-
tation.94 Additional studies are needed to explore
this issue further.

Air Pollution and the Regulatory Process
The Clean Air Act of 1970 mandated the EPA to

establish the National Ambient Air Quality Stan-
dards (Table 1). Standards were set for criteria air
pollutants because they are common, widespread,
and known to be harmful to public health and the
environment.11,12,83,95 The standards are reviewed
every 5 years and set to protect public health, includ-
ing the health of “sensitive” populations such as
people with asthma, children, and the elderly. These
standards are set without considering the costs of
attaining these levels.

The standards for ozone and particulate matter
were revised in 1997 on the basis of numerous sci-
entific studies showing that the previous standards
were not adequate to ensure health protection. Legal
challenges were made by the American Trucking
Associations, the US Chamber of Commerce, and
other state and local business groups. However, the
Supreme Court ultimately supported the EPA and
ordered implementation of the standards.2 Establish-
ing implementation plans will be a lengthy process
that will require the coordinated efforts of the EPA,
state and local governments, and industry and envi-
ronmental organizations.

Population exposures to toxic air contaminants
may be of substantial public health concern.84,86 In
contrast to criteria pollutants, monitoring of toxic air

contaminants is more limited. Exposures are esti-
mated on the basis of reported emissions and may
underestimate actual exposures.87 The EPA is man-
dated to develop regulations through a lengthy pro-
cess that first sets standards to control emissions on
the basis of best-available technology. After maxi-
mum available control technology emission stan-
dards are established, the EPA must assess the risk
remaining after emission decreases for the source
take effect (residual risk).

To date, the EPA has focused primarily on estab-
lishing technology-based emission standards,3 and
this has been a slow process for some sources (eg,
mobile toxic air contaminants and mercury emis-
sions). Nationwide, emissions of toxic air contami-
nants have dropped approximately 24% from base-
line (1990–1993) because of regulation and voluntary
decreases by industry. With the current plans for
gradual fleet turnover and implementation of con-
trols for motor vehicles and fuels, the EPA projects
that toxic air-contaminant emissions from gasoline-
powered and diesel mobile sources will not be de-
creased to 75% and 90% of baseline (1990–1993) lev-
els, respectively, until the year 2020.3 However,
major decreases could be more rapidly achieved sim-
ply from a prompt, wider application of existing
technology.

Protecting populations from exposure to the harm-
ful effects of air pollutants will require effective con-
trol measures. Industry (eg, coal-burning power
plants, refineries, and chemical plants) and motor
vehicles (both gasoline- and diesel-powered) are ma-
jor sources of criteria pollutants and HAPs.11,12 For
example, coal-fired power plants are important
sources of nitrogen oxides (precursors of ozone),
particulates, and sulfur dioxide and are the largest
sources of mercury emission in the United States.
Smaller sources such as dry cleaners, auto body
shops, and wood-burning fireplaces can also affect
air quality locally. Municipal and hospital waste
incinerators release toxic air pollutants including
mercury, lead, cadmium, and dioxin emissions. De-
pending on weather conditions and individual phys-
icochemical properties, some pollutants can be car-
ried by air currents to areas many miles from the
source.

In numerous cities in the United States, the per-
sonal automobile is the single greatest polluter, be-
cause emissions from millions of vehicles on the road
add up. Despite significant technologic advances
that have led to tighter pollution control from vehi-
cles, emissions vary substantially between vehicles,
particularly between classes of vehicles, because of
differences in fuel-economy standards set by regula-
tory agencies. For instance, the corporate average
fuel-economy standards have less stringent fuel-
economy requirements (average: 20.7 miles per gal-
lon) for light-duty trucks, sport utility vehicles, and
minivans, compared with passenger cars (average:
27.5 miles per gallon). The former group of vehicles
tends to have higher emissions of air pollutants,
higher fuel consumption, and higher emissions of
greenhouse gases.96,97 Information on emissions
and fuel-economy ratings for recent models and a
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guide for choosing clean, fuel-efficient vehicles are
available from the EPA Web site (www.epa.gov/
greenvehicles/index.htm). The high levels of par-
ticulate emissions from diesel-powered buses and
trucks must also be addressed. More than 70% of fine
particle emissions from traffic are attributable to die-
sel-powered buses and trucks.

Driving a private car is probably a typical citizen’s
most “polluting” daily activity, yet in many cases,
individuals have few alternative forms of transpor-
tation. Thus, urban planning and smart growth are
imperative. Urban sprawl affects land use, transpor-
tation, and social and economic development and
ultimately has important implications for public
health.98 Ways in which individuals can help to de-
crease air pollution are available at www.epa.gov/
air/actions and www.arb.ca.gov/html/brochure/
50things.htm.

Air Quality Index
The air quality index (AQI) provides local infor-

mation on air quality and potential health concerns
at the observed (or forecasted) levels of air pollution
and can be a useful tool for educating families about
local air quality and health.99 The AQI is reported
daily in metropolitan areas, often as part of local
weather forecasts on television or radio or in news-
papers. The AQI divides air-pollution levels into 6
categories of risk for 5 common pollutants (ozone,
PM10, nitrogen dioxide, carbon monoxide, and sulfur
dioxide). Each category has a descriptive name re-
flecting levels of health concern (ranging from good
through very hazardous), an associated color, and
an advisory statement. Information about air quality
in a specific area can be obtained from www.epa.
gov/air/urbanair/index.html, www.scorecard.org,
or www.weather.com. Although many states and
local air districts actively forecast and disseminate
health warnings, the challenge is to have people take
actions to protect themselves and decrease activities
that cause air pollution.

Pediatric Environmental Health100 from the AAP
provides additional information about the outdoor
air pollutants and the use of the AQI.

CONCLUSIONS
Ambient air pollution has important and diverse

health effects, and infants and children are among
the most susceptible. Currently, levels of ozone and
particulates remain unhealthful in many parts of the
United States, and the current National Ambient Air
Quality Standards may not protect the public ade-
quately. There is a compelling need to move forward
on efforts to ensure clean air for all.

The assurance of healthy air for children to breathe
is beyond the control of an individual pediatrician,
and there are no easy solutions. State chapters of the
AAP, as well as individual members, can play an
important role as advocates for children’s environ-
mental health. Areas of involvement might include
working with community coalitions in support of
strong pollution-control measures and informing lo-
cal and national representatives and policy makers
about the harmful effects of the environment on chil-

dren’s health. Advocates for children’s health are
needed in discussions about land use and transpor-
tation issues. Pediatricians can also advocate for en-
ergy-saving (and pollution-minimizing) lifestyles to
their patients’ families, especially regarding vehicles
driven.

In communities with poor air quality, pediatri-
cians can play a role in educating children with
asthma or other chronic respiratory tract disease and
their families about the harmful effects of air pollu-
tion. Patients and families can be counseled on fol-
lowing the AQI to determine when local air-pollu-
tion levels pose a health concern. Ozone levels tend
to be highest in the afternoon, and it may be possible
to decrease children’s exposure by scheduling stren-
uous outdoor activity earlier in the day.

As pediatricians become better informed about lo-
cal air quality issues in their communities (eg, ozone,
nearby industrial facilities, traffic, diesel buses, wood
burning, etc), these local concerns can provide a
starting point for discussion and education.

Pediatricians who serve as physicians for schools
or for team sports should be aware of the health
implications of pollution alerts to provide appropri-
ate guidance to school and sports officials, particu-
larly in communities with high levels of ozone.

RECOMMENDATIONS

1. The National Ambient Air Quality Standards are
designed to protect the public. To achieve this, the
following points should be addressed:

• The revised standards for ozone and particulate
matter adopted by the EPA in 1997 should be
promptly implemented.

• During implementation, the standards should
not be weakened in any way that decreases the
protection of children’s health.

• Because recent studies suggest that current
standards for PM10, PM2.5, ozone, and nitrogen
dioxide may not be protecting children, the
standards should be promptly reviewed and
revised.

• Because the law requires that the most vulner-
able groups be protected when setting or revis-
ing the air quality standards, the potential ef-
fects of air pollution on the fetus, infant, and
child should be evaluated, and all standards
should include a margin of safety for protection
of children.

2. The current measures to protect children from
exposures to HAPs are not effective and should
be critically reevaluated. The EPA should focus
on prompt implementation of the Clean Air Act
Amendments of 1990 (Pub L No. 101–549) to de-
crease HAPs. Additional monitoring for HAPs
should be undertaken to allow more accurate
characterization of children’s exposures to these
compounds. Risk assessments for HAPs should be
reviewed to ensure that goals are protective of
children. Control measures that specifically pro-
tect children’s health should be implemented.

3. States and local air districts with air quality con-
cerns should actively implement forecasting and
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dissemination of health warnings in ways that
help people take actions to protect themselves and
decrease activities that cause air pollution.

4. Children’s exposure to diesel exhaust particles
should be decreased. Idling of diesel vehicles in
places where children live and congregate should
be minimized. Ongoing programs to fund conver-
sion of diesel school bus fleets to cleaner alterna-
tive fuels and technologies should be pursued.

5. Industrial emissions of mercury should be de-
creased.

6. Federal and state governments’ policies should
encourage reductions in mobile and stationary
sources of air pollution, including increased sup-
port for mass transit, carpooling, retiring or retro-
fitting old power plants that do not meet current
pollution-control standards, and programs that
support marked improvements in fuel emissions
of gasoline- and diesel-powered vehicles. Addi-
tionally, the development of alternative fuel fleets,
low-sulfur diesel, and other “low-emission” strat-
egies (eg, retrofit of existing diesel engines)
should be promoted. Before promoting new alter-
native fuels, these alternative fuel sources should
be critically evaluated and determined by govern-
mental authorities to have a good safety profile.

7. The same overall fuel-economy standard should
apply to all passenger vehicles. Programs that
allow certain passenger vehicles to be exempt
from the usual fuel-economy standards should be
abolished.

8. City and land-use planning should encourage the
design and redevelopment of communities to pro-
mote mass transit, carpooling, pedestrian walk-
ways, and bicycle use.

9. Siting of school and child care facilities should
include consideration of proximity to roads with
heavy traffic and other sources of air pollution.
New schools should be located to avoid “hot
spots” of localized pollution.
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Clinical Report—Antenatal Counseling Regarding
Resuscitation at an Extremely Low Gestational Age

abstract
The anticipated delivery of an extremely low gestational age infant
raises difficult questions for all involved, including whether to initiate
resuscitation after delivery. Each institution caring for women at risk
of delivering extremely preterm infants should provide comprehensive
and consistent guidelines for antenatal counseling. Parents should be
provided the most accurate prognosis possible on the basis of all the
factors known to affect outcome for a particular case. Although it is not
feasible to have specific criteria for when the initiation of resuscitation
should or should not be offered, the following general guidelines are
suggested. If the physicians involved believe there is no chance for
survival, resuscitation is not indicated and should not be initiated.
When a good outcome is considered very unlikely, the parents should
be given the choice of whether resuscitation should be initiated, and
clinicians should respect their preference. Finally, if a good outcome is
considered reasonably likely, clinicians should initiate resuscitation
and, together with the parents, continually reevaluate whether inten-
sive care should be continued. Whenever resuscitation is considered
an option, a qualified individual, preferably a neonatologist, should be
involved and should be present in the delivery room to manage this
complex situation. Comfort care should be provided for all infants for
whom resuscitation is not initiated or is not successful. Pediatrics
2009;124:422–427

INTRODUCTION

The anticipated delivery of an extremely low gestational age infant
presents difficult ethical issues for caregivers and parents. Despite
previously published guidelines,1–4 no consensus exists on this sub-
ject, and it remains one of the most controversial and emotionally
charged areas in perinatology. Antenatal treatment decisions at an
extremely low gestational age are complex, because they affect both
the mother and the fetus, and the balance between risk and benefit
may be quite different for each. For example, a cesarean delivery per-
formed for fetal indications increasesmorbidity to themother but may
or may not benefit the infant. Uncertainty also exists regarding the
timing of antenatal interventions, such as corticosteroid administra-
tion and fetal monitoring. These difficult decisions should optimally be
made by the parents and their obstetrician, in collaboration with a
neonatologist, after a thorough discussion of all currently available
information.2
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In addition to decisions about antepar-
tum care and mode of delivery, par-
ents and their physicians alsomust de-
cide whether to initiate resuscitation
for an infant born at an extremely low
gestational age. The approach to coun-
seling parents about decision-making
regarding resuscitation of these in-
fants should be comprehensive and
consistent. The purpose of this revised
clinical report (previously titled “Peri-
natal Care at the Threshold of Viabili-
ty”1) is to offer guidance for clinicians
providing antenatal counseling to par-
ents in this situation.

BACKGROUND

Most clinicians agree that some in-
fants are so immature that initiating
resuscitation is futile, whereas others
are sufficiently mature such that not
initiating resuscitation is unaccept-
able.5 Uncertainty exists, however, for
infants between these 2 extremes,
when it is unclear whether resuscita-
tion is in the infant’s best interest.5 For
these infants, selective resuscitation
on the basis of parental preference is
often considered to be an appropriate
option, and general guidelines for
decision-making are commonly based
onestimatedgestationalage.1–5TheNuf-
field Council on Bioethics suggests
that infants born from 220⁄7 through
236⁄7 weeks’ gestation should be con-
sidered candidates for selective resus-
citation.4 They also state that from 240⁄7
through 246⁄7 weeks’ gestation, the
“normal practice should be that a baby
will be offered full invasive intensive
care and support from birth and ad-
mitted to a neonatal intensive care unit
unless the parents and the clinicians
are agreed that in light of the baby’s
condition it is not in his or her best
interests to start intensive care.” The
Neonatal Resuscitation Program (NRP)
considers the group appropriate for
selective resuscitation on parental re-
quest may include an infant born at 23
to 24 weeks’ gestation.3 The Interna-

tional Liaison Committee on Resuscita-
tion suggests that resuscitation is not
indicated for an infant born at �23
weeks’ gestation or with a birth weight
less than 400 g but also recommends,
“In conditions associated with uncer-
tain prognosis, when there is border-
line survival and a relatively high rate
of morbidity, and where the burden to
the child is high, the parent’s views on
starting resuscitation should be sup-
ported.”6 A recent summary of interna-
tional guidelines concluded that an in-
dividual approach consistent with
parents’ wishes should be considered
for infants born at 23 to 24 weeks’
gestation.7

However, caution has also been ex-
pressed against using these general
guidelines for managing specific
cases, and individualized decision-
making is encouraged. The NRP states
that “these uncertainties (regarding
the accuracy of antenatal gestational
age and birth weight estimates) un-
derscore the importance of not mak-
ing firm commitments about with-
holding resuscitation until you have
the opportunity to examine the baby
after birth.”3 The importance of in-
dividualized decision-making is also
emphasized by a statement from the
summary of international guidelines:
“. . . because of the uniqueness of every
pregnancy and neonate, to protect
mothers and infants from futile treat-
ment, as well as incorrect withholding
of life-sustaining treatment, the spe-
cific circumstances of every individual
situation must always be kept in
mind.”7 It is clear that individualized
decision-making is required for this
complex issue, and many factors have
to be considered when providing ante-
natal counseling to parents.

FACTORS TO CONSIDER WHEN
COUNSELING PARENTS

Infants born at an extremely low gesta-
tional age have a high mortality rate,

and a substantial percentage of survi-
vors have serious neurodevelopmen-
tal disabilities.8–18 Estimated gesta-
tional age has served as the basis for
estimating these risks for parents be-
cause of its strong association with
outcome.1–19 However, there are limita-
tions of using estimated gestational
age alone for antenatal counseling
purposes. One limitation is that the
length of gestation is rarely certain to
the precise day, except when concep-
tion occurred via in vitro fertiliza-
tion.3,20,21 Another limitation is that
many other factors influence the out-
come of infants besides gestational
age.19,22–28 Data from the National Insti-
tute of Child Health and Development
Neonatal Research Network have been
used to create an algorithm predicting
outcome that considers birth weight,
gender, use of prenatal steroids, and
singleton pregnancy in addition to es-
timated gestational age.19 Each of
these factors individually improves
outcome for infants by as much as 1
additional week of gestation from 22
through 25 weeks’ gestation. These
data were averaged frommultiple cen-
ters with a wide variety of outcomes,
and the healthiest infants (those not
requiring mechanical ventilation) were
excluded from the analysis. Neverthe-
less, these data indicate that a deci-
sion regarding resuscitation should
not bemade on the basis of gestational
age alone. Because this study included
only infants born at a perinatal center,
the impact of delivery outside a perina-
tal center was not evaluated. Because
preterm infants born at a perinatal
center have better outcomes than
those transported after delivery, this
should be considered when providing
parents of infants born outside a peri-
natal center with estimates of morbid-
ity and mortality risks.

Studies show that clinicians who pro-
vide perinatal care, patients (later
in life), and parents differ in their
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interpretation of outcomes of ex-
tremely preterm birth. Obstetricians
and neonatologists tend to overesti-
mate morbidity and mortality rates for
extremely preterm infants,29 which
leads to underutilization of proven
therapies, creating a self-fulfilling
prophecy.30,31 In addition, neonatal
nurses and neonatologists generally
view disabilities in surviving infants
more negatively than do parents of
surviving infants or the children them-
selves as adolescents.32 Most families
who have a surviving preterm infant
with a disability do not believe that
there has been a negative impact on
the family, although this is not the case
for all families.33,34 Finally, adolescents
who themselves were surviving ex-
tremely preterm infants generally
have the same self-perceived quality
of life as their control peers who were
of normal birth weight, despite having
more physical disabilities.35–37 These
observations highlight some of the
challenges in providing guidance to
parents in this complex situation.

In the United States, many neonatolo-
gists are concerned about the impact
of the Born-Alive Infants Protection Act
of 200138 on antenatal counseling, be-
cause this federal legislation specifies
that a born-alive infant’s legal status
does not depend on gestational age,
birth circumstances, or “whether any-
one happens to want him or her.” How-
ever, this legislation does not specify
when resuscitation efforts must be ini-
tiated in the delivery room and recog-
nizes that perceived medical futility is
a justification for noninitiation of re-
suscitation. Although a universal defi-
nition of medical futility does not exist,
a therapy is generally considered fu-
tile if it is very unlikely to benefit the
patient.39

The antenatal consideration of nonini-
tiation of resuscitation for an ex-
tremely low gestational age infant is
a unique ethical dilemma in that the

patient has not yet been seen or ex-
amined. This fact distinguishes this
decision-making process from essen-
tially all others inmedicine that involve
the noninitiation of life support. There-
fore, whenever resuscitation is consid-
ered an option, a qualified individual
should be involved and present in the
delivery room to manage this complex
situation. Whenever possible, this indi-
vidual should be a neonatologist.

COMMUNICATIONS WITH THE
PARENTS

The purpose of antenatal counseling
is to inform parents and assist with
decision-making. These discussions
should be sensitive to the culture of
the family and appropriate for the fam-
ily’s level of understanding of complex
issues. Translation services should be
used if the family is not proficient in
English. Parents should be given the
most accurate prognostic morbidity
and mortality data available for their
infant. In some situations, these may
be hospital-specific data,40,41 and in
other situations, regional or national
data may be more appropriate.19 Par-
ents need to be informed that despite
the best efforts, the ability to give an
accurate prognosis for a specific in-
fant either antenatally or immediately
after delivery remains limited.40–45 Par-
ents should be told that even with re-
suscitation and intensive care, many
infants born at an extremely low ges-
tational age die within the first few
days after delivery.41 Parents also need
to recognize that infants who survive
the first few days are likely to survive
until hospital discharge, but predic-
tion of long-term neurologic outcome
remains limited.42 It should be made
clear to parents that if resuscitation
is attempted and successful, situa-
tions may occur later in which it is rea-
sonable to consider withdrawing
treatment.46 If the parents’ prefer-
ences regarding resuscitation are ei-
ther unknown or uncertain, both the

Nuffield Council on Bioethics and the
NRP suggest that resuscitation should
be initiated pending further discus-
sions.3,4 Two surveys of parents have
indicated that the vast majority of par-
ents prefer resuscitation to be initi-
ated even when there is great uncer-
tainty about the outcome.47,48 Parents
should also be told that if the decision
is not to initiate resuscitation or if re-
suscitation is unsuccessful, their in-
fant will be provided comfort care and
they will have the opportunity to hold
their infant after delivery.

The most effective method of commu-
nicating complex information to par-
ents is unknown.41,49 Some have sug-
gested providing written information,
because parents often forget what
they have been told.50 When consider-
ing noninitiation of resuscitation for
an infant, established ethical princi-
ples require that the parents be fully
informed about their infant’s progno-
sis and care options.46,51 Whenever
possible, these conversations should
involve both parents at the same time,
and parents must have adequate time
to ask questions and consider the con-
tent of the discussions. Ideally, the neo-
natologist and the obstetrician should
speak with the parents together and
present a consistent approach. More
than 1 conversation may be necessary
and decisionsmay need to be altered if
the pregnancy continues. It is impor-
tant to realize that what physicians
think parents hear and understand
during these discussions may not re-
flect what the parents later report be-
ing told.52,53

Opinions differ on whether counseling
of parents should be directive.41 The
traditional approach has been to give
parents outcome data in a nondirec-
tive manner and ask them to decide
whether they want their infant resus-
citated. Others have argued that this
places an unfair burden on parents,
who may later regret their decision,
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regardless of what it was, and ex-
perience feelings of guilt. In addition,
parents can rarely be as informed as
physicians about the complexities of
prolonged hospitalization and the
long-term outcome for these infants.
Still others have suggested the degree
to which counseling should be direc-
tive is in part related to the character-
istics of individual parents. Although
no consensus exists on this point, an-
tenatal counseling may be of little
value unless some degree of direction
is provided to parents. After appro-
priate discussions, conflicts may still
exist between parents and physicians
regarding whether to initiate resusci-
tation. Further discussions will usually
resolve these conflicts, but for unusual
cases, referral to an ethics committee
may be necessary.

CLINICAL IMPLICATIONS

1. Whether to initiate resuscitation of
an infant born at an extremely low
gestational age is a difficult deci-
sion, because the consequences of
this decision are either the inevita-
ble death of the infant or the uncer-
tainties of providing intensive care
for an unknown length of time with
an uncertain outcome.

2. Each hospital that provides obstet-
ric care should have a comprehen-

sive and consistent approach to
counseling parents and decision-
making.

3. Parents should be provided the
most accurate prognostic data
available to help them make deci-
sions. These predictions should not
be based on gestational age alone
but should include all relevant in-
formation affecting the prognosis.

4. It is not possible to develop specific
criteria for when the initiation of re-
suscitation should or should not
be offered. Rather, the following
general guidelines are suggested
when discussing this situation
with parents.

a. If the physicians involved believe
that there is no chance of survival,
resuscitation is not indicated and
should not be initiated.

b. If the physicians consider a good
outcome to be very unlikely,
then parents should be given
the choice of whether resuscita-
tion should be initiated, and
clinicians should respect their
preference.

c. When the physicians’ judgment
is that a good outcome is reason-
ably likely, clinicians should initi-
ate resuscitation and, together
with the parents, continually re-

evaluate whether intensive care
should be continued.

5. Whenever resuscitation is consid-
ered an option, a qualified individ-
ual should be involved and present
in the delivery room to manage this
complex situation. Whenever possi-
ble, this individual should be a
neonatologist.

6. Comfort care should be provided
for all infants for whom resuscita-
tion is not initiated or is not
successful.
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CLINICAL REPORT

Antiviral Therapy and Prophylaxis
for Influenza in Children
Committee on Infectious Diseases

ABSTRACT
Antiviral agents are available that are safe and effective for the treatment and
prophylaxis of influenza virus infections in children. The neuraminidase inhibitors
(oseltamivir [Tamiflu] and zanamivir [Relenza]) are preferred agents because of
current widespread resistance to the adamantanes (amantadine [Symmetrel] and
rimantadine [Flumadine]). Therapy should be provided to children with influenza
infection who are at high risk of severe infection and to children with moderate-
to-severe influenza infection who may benefit from a decrease in the duration of
symptoms. Prophylaxis should be provided (1) to high-risk children who have not
yet received immunization and during the 2 weeks after immunization, (2) to
unimmunized family members and health care professionals with close contact
with high-risk unimmunized children or infants who are younger than 6 months,
and (3) for control of influenza outbreaks in unimmunized staff and children in an
institutional setting. Testing of current H5N1 avian influenza virus isolates, the
potential agents of pandemic influenza, suggests susceptibility to oseltamivir and
zanamivir. Because no prospective data exist on the efficacy of these agents in
humans for H5N1 strains, the dosage and duration of therapy in adults and
children may differ from those documented to be effective for epidemic influenza
strains.

INTRODUCTION
Antiviral agents for treatment and prophylaxis of influenza are safe and effective
in children. Annual immunization against influenza is the preferred strategy for
prevention of infection, but certain situations exist in which the use of antiviral
agents is beneficial.

The morbidity and mortality of epidemic influenza in unimmunized children is
substantial, particularly in those younger than 2 years.1–5 The purpose of this report
is to offer guidance regarding antiviral treatment and prophylaxis to clinicians
caring for children during yearly influenza epidemics and to provide resources for
information on antiviral treatment in the event of an influenza pandemic, because
no prospective human data currently exist on which to base recommendations for
treatment of infections caused by potential H5N1 pandemic influenza virus strains.

ANTIVIRAL DRUGS FOR EPIDEMIC AND PANDEMIC INFLUENZA
Two classes of antiviral medications are currently available for treatment or
prophylaxis of influenza infections: neuraminidase inhibitors (NAIs) (oseltamivir
[Tamiflu; Roche Laboratories, Nutley, NJ] and zanamivir [Relenza; GlaxoSmith-
Kline, Research Triangle Park, NC]) and the adamantanes (amantadine [Symme-
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trel; Endo Pharmaceuticals, Chads Ford, PA] and riman-
tadine [Flumadine; Forest Pharmaceuticals, St Louis,
MO]). Guidelines for the use of these 4 antiviral agents
are summarized in Table 1. Little is currently known
about the efficacy of antiviral agents against H5N1
strains of influenza A virus that may ultimately cause an
influenza pandemic. Current concerns about widespread
resistance to the adamantanes limit the usefulness of this
class of agents for both epidemic strains and H5N1
strains of influenza A virus.

The NAIs block the action of influenza neuramini-
dase, an enzyme present on the viral envelope that
provides for the efficient release of progeny virion par-
ticles from the surface of an infected cell. The target of
the adamantanes is the viral M2 matrix protein, an
ion-channel protein that spans the viral envelope’s lipid
bilayer and is required for viral uncoating. Detailed re-
views of antiviral therapy have been published recent-
ly.6–12

With all antiviral medications, treatment earlier in the
course of infection is likely to offer maximum benefit.
Treatment starting as early as 12 hours after onset of
symptoms has the greatest impact on disease resolu-
tion.13 Most studies have been performed in otherwise
healthy children who had symptoms for less than 48
hours, with the reported improvement in outcomes be-
ing most profound in those children who were provided
early therapy. Although study populations may not ac-
curately reflect the diverse patient population seen by
health care professionals, the longer symptoms extend
beyond 48 hours before starting treatment, the less likely
the child will benefit from antiviral therapy.

The antiviral agents discussed below that are ap-
proved for treatment and/or prophylaxis of influenza are
active only against influenza viruses. Exposing children
to antiviral therapy for noninfluenza infections results in
unnecessary toxicity and cost and may deplete the sup-
ply of antiviral agents. Testing for influenza is encour-
aged if available and expected to influence clinical man-
agement, particularly at the onset of the influenza
season.5 The sensitivity and specificity of rapid diagnostic
tests for influenza have been reviewed recently.9

NAIs

Background
There are 2 NAIs approved by the US Food and Drug
Administration (FDA): oseltamivir and zanamivir. Osel-
tamivir is available in tablet and liquid forms, but zana-
mivir is only available in an aerosol formulation.

Infection of the cell by influenza virus is initiated
when viral hemagglutinin binds to sialic acid–containing
glycoproteins on the cell surface. After the virus enters
the cell and viral proteins and nucleic acid subsequently
are produced, new viral particles assemble at the cell
surface. The viral neuraminidase cleaves the virus from

the host cell membrane attachment site, thus freeing the
virus to infect other cells. The NAI antiviral agents in-
hibit productive infection by preventing release of infec-
tious virus from host cell membranes and promote
clumping of viral particles via binding to glycoproteins
that are present in respiratory mucus.10,12

Oseltamivir Treatment
Oseltamivir has been investigated in a prospective, ran-
domized, blinded, placebo-controlled study in children 1
to 12 years of age.14 A 5-day treatment course was asso-
ciated with a median reduction in overall clinical illness
of 36 hours and a reduction in fever of 25 hours in
oseltamivir-treated children compared with placebo re-
cipients. Furthermore, the incidence of acute otitis me-
dia (assessed by tympanometry and physician-prescribed
antimicrobial therapy) was reduced by 44% compared
with placebo recipients. A significant decrease in viral
shedding was also noted in treated children, with few
children still shedding virus on day 4 of therapy. The
most common adverse drug effects noted were gastroin-
testinal tract disturbances, with vomiting in 14% of os-
eltamivir-treated children compared with 8% of chil-
dren who were given placebo.

In studies of unimmunized children with asthma 6 to
12 years of age who received oseltamivir or placebo, no
difference in the median time to freedom from illness
was demonstrated, but a significant improvement in pul-
monary function was noted on day 6 after treatment.15

For oseltamivir-treated children whose therapy was
started within 24 hours of onset, a more dramatic dif-
ference in alleviation of all symptoms was noted, com-
pared with those who were started on therapy after 24 to
48 hours of symptoms.

Although earlier therapy may lead to a more pro-
found treatment effect, it is also possible that earlier
treatment may impair the host immunologic response to
influenza infection. An impaired immune response
could leave the host susceptible on reexposure to the
virus, as has been reported in 2 children with influenza
B virus infections.16

Oseltamivir is not approved for therapy in children
younger than 12 months because of concerns of central
nervous system (CNS) toxicity seen in infant rats.17 Lim-
ited data on safety and efficacy of oseltamivir exist in this
young age group, although no specific drug-attributable
toxicities have been observed to date.18,19

Oseltamivir may be taken with or without food and is
eliminated entirely by glomerular filtration and tubular
secretion. The dose of oseltamivir should be decreased by
50% for children with decreased renal function associ-
ated with a creatinine clearance of between 10 and 30
mL/minute.

Unpublished safety data on oseltamivir were recently
reviewed by the FDA on the basis of reports of neuropsy-
chiatric events associated with patients treated for influ-
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enza with oseltamivir (www.fda.gov/ohrms/dockets/ac/
06/briefing/2006-4254b�09�01�Tamiflu%20AE%20Review
%202006%20Redacted�D060309�092.pdf). Although 92%
of the most recent cases were reported from Japan, a
country with approximately 4 times more courses of osel-
tamivir prescribed than in the United States, package label-
ing was changed in the United States in 2006 to alert
physicians to the possibility of these rare and unusual clin-
ical findings. Accurate data on the incidence of these events
are not available, but they seem to be in the range of 1 in
10 000 to 100 000 treatment courses. On the basis of the
FDA review, it is not known whether the spontaneous
reports of neuropsychiatric behavior reflect a true adverse
event caused by oseltamivir, perhaps with a greater inci-
dence in populations with a certain genetic background; a
result of CNS infection caused by influenza virus; or a
combination of both drug and virus in the CNS. There are
no reports of neuropsychiatric events in adults or children
receiving oseltamivir prophylaxis for influenza infection.

Zanamivir Treatment
Zanamivir is administered by aerosol twice daily for 5
days. In a study of children 4 to 12 years of age, the
mean duration of symptomatic illness was reduced by
1.25 days in children who received zanamivir, compared
with those who received placebo.20 In 3 trials in subjects
12 years and older, zanamivir treatment decreased
symptoms by 1 to 2.5 days in influenza-positive sub-
jects.21–24 In a multicenter prospective study of subjects
whose therapy was started within 30 hours of the onset
of symptoms, resolution of major symptoms occurred 3
days earlier in the treatment group compared with that
in controls.24

Reported adverse effects in otherwise healthy chil-
dren and adults were similar between those treated with
zanamivir and those given placebo. However, concerns
by the FDA regarding bronchospasm and decreased pul-
monary function after inhalation of zanamivir in pa-
tients with underlying reactive airways disease, includ-
ing asthma and chronic obstructive pulmonary disease,
prompted warnings about use of zanamivir in this pop-
ulation. Potential risks and benefits should be carefully
weighed before treatment of these children. Monitoring
of respiratory function should be considered if treatment
is given.25

Zanamivir is minimally absorbed from the respiratory
tract mucosa. No dosing changes are required for renal
failure.

Prophylaxis With Oseltamivir and Zanamivir
Postexposure prophylaxis with oseltamivir has been re-
ported in a multicenter study in North America and
Europe for family contacts who were at least 1 year of
age after identification of a documented index case
within the family.26 In this setting, in which the index
case was also treated with oseltamivir, the protective

efficacy against proven influenza for individual contacts
was 68%.26 In a similar multicenter study for household
contacts 12 years and older, oseltamivir was 89% effec-
tive in the prevention of laboratory-confirmed symp-
tomatic influenza infection when used within 48 hours
of contact with an index case who had not been treat-
ed.27 Adverse events reported in treated subjects in this
study, including gastrointestinal tract symptoms, were
not different from those in controls.27

Zanamivir was investigated as postexposure prophy-
laxis for family members 5 years and older, at a dosage of
10 mg, inhaled once daily for 10 days, with the index
case also receiving treatment. After exposure to a virus-
positive index case, the number of families with a clin-
ically symptomatic member decreased 72%.28

Antiviral Resistance
Development of resistance to NAIs while on therapy
occurs less often than resistance to adamantanes.29 In a
multicenter study in the United States, only 5% of chil-
dren who received oseltamivir therapy developed in
vitro resistance in influenza isolates cultured during
therapy.14 In contrast, a study from Japan documented
resistance of 18% in isolates cultured from 50 oseltami-
vir-treated children.12,30 Fortunately, oseltamivir-resis-
tant isolates from children do not seem to be as capable
of sustaining infection as wild-type strains as assessed in
animal models of influenza infection.31,32 However,
when generated entirely in vitro, some mutants are just
as capable of infectivity as the parent strain,33 which
indicates that the possibility still exists for the develop-
ment and spread of oseltamivir-resistant strains among
children. Zanamivir resistance was not reported in the
published large-scale clinical trials.

Adamantanes

Background
Amantadine and rimantadine are approved for children
12 months and older. Amantadine, the first antiviral
agent available against influenza, was approved by the
FDA in 1966; rimantadine was approved in 1993. Anti-
viral activity is mediated by binding these agents to the
M2 protein ion channels on the viral envelope, pre-
venting acidic conditions within the virus that are re-
quired for uncoating and subsequent release of viral
nucleic acid into the host cell.34 Only influenza A virus
contains the M2 protein. A different envelope protein
that does not bind to the adamantanes provides a sim-
ilar function in influenza B virus; amantadine and
rimantadine are not active against influenza B. The ef-
fectiveness of adamantanes has been limited by the
emergence of widespread resistance in H3N2 strains
isolated in the 2005–2006 influenza season.35 Recom-
mendations for adamantane antiviral use in subsequent
years will be based on the resistance patterns docu-
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mented in strains circulating during those influenza sea-
sons.

Amantadine Treatment
Placebo-controlled, randomized clinical trials have doc-
umented that amantadine treatment decreases the du-
ration of fever and other influenza-attributable symp-
toms in influenza caused by adamantane-susceptible
strains by approximately 1 day in children 1 year and
older.36–40 However, many of the earlier placebo-con-
trolled studies that included children did not report age-
specific response or adverse-event rates. Adverse events
have been most accurately assessed and reported in
adults. The most commonly occurring (5%–10%) ad-
verse events are nausea, lightheadedness, and insomnia.
Those that occur infrequently (1%–5%) include anxiety,
nervousness, irritability, dry mouth, headache, fatigue,
and diarrhea.41 The incidence of CNS adverse effects
noted above is twofold higher in those taking amanta-
dine than in those taking rimantadine. Gastrointestinal
adverse effects are equivalent between the 2 agents.
These effects are dosage related and are usually mild,
resolving when the agent is discontinued. Serious ad-
verse effects have been reported in adults and are often
associated with either high plasma drug concentrations
in patients with renal insufficiency or in those with an
underlying psychiatric or seizure disorder.42

Although no prospective studies have been published
on the treatment of children with encephalitis as a com-
plication of influenza, data on cerebrospinal fluid con-
centrations of amantadine suggest a high degree of ce-
rebrospinal fluid penetration, with concentrations that
may provide antiviral activity.43

Amantadine is well absorbed orally and is excreted
almost entirely by the kidneys with variable metabolism
before elimination. The dose should be decreased 50%
in children with creatinine clearance between 30 and 50
mL/minute per 1.73 m2. Additional reductions are re-
quired for more profound renal failure.

Rimantadine Treatment
Rimantadine was evaluated in prospective studies of
children using acetaminophen-treated controls between
1 and 12 years of age44 and 1 and 15 years of age.45 In a
study by Thompson et al,44 no differences were recorded
in the reduction of symptoms between the 2 groups,
although the amount of virus shed was less during the
first 2 days of therapy for the treatment group. Of con-
cern, the virus shed by those who continued to have
positive culture results on the fourth day of treatment
was often resistant to rimantadine. Hall and colleagues45

noted a significant reduction in severity of disease, in-
cluding fever. However, a high rate of rimantadine re-
sistance occurred in treated children, with almost half of
the strains noted to be resistant when isolated from
children who were still shedding virus at the end of the

7-day treatment course. In addition, it is concerning that
rimantadine-treated children were more likely to be
shedding virus at the end of therapy than were controls.
No differences in adverse-event rates were noted be-
tween children treated with rimantadine and those
treated with acetaminophen. In controlled studies in
adults, no drug-attributable adverse effects occurred in
more than 5% of the study subjects, with the most
commonly reported events being insomnia and dizzi-
ness.46

Rimantadine is also well absorbed orally but, unlike
amantadine, undergoes extensive hepatic metabolism
with subsequent renal elimination. Dose adjustment
should be made for severe hepatic dysfunction or renal
failure.

Prophylaxis With Amantadine and Rimantadine
Early studies on the prevention of influenza with aman-
tadine were conducted in home or institutional settings
during the influenza season using prospective, double-
blind trial designs and documented a statistically signif-
icant benefit by reducing the attack rate of influenza
A.47–50 However, as with the early amantadine treatment
studies, age-specific data are lacking.

Studies on the use of rimantadine as prophylaxis for
children within families were conducted during influ-
enza seasons in which the predominant circulating
strains were H1N151 and H3N2.52 In both studies, pro-
phylaxis reduced the number of symptomatic influenza
cases in children relative to an attack rate of 15% to 20%
among placebo recipients. Prophylaxis in children also
reduced the number of cases of symptomatic influenza
in adult family members. Of note, cases of asymptomatic
influenza infection as documented by throat culture or
fourfold increase in influenza antibody titers did occur in
a small number of children who received rimantadine
prophylaxis.

Antiviral Resistance
Amantadine or rimantadine resistance develops in ap-
proximately one third of patients who receive antiviral
therapy.53 The development of resistance has implica-
tions for therapeutic failure for (1) the child, if resistance
develops early in therapy, (2) household or close con-
tacts, because resistance in the index case determines
which therapy is likely to be effective in those exposed to
the index case, and (3) communities, in which resistance
may be so widespread to a particular agent that empiric
therapy with that agent may no longer be recom-
mended.

Resistance to adamantanes occurs rapidly, often
within the first 3 days of therapy. Mutations lead to
structural changes at predictable, specific sites on the M2
protein. These changes are relatively stable, with little
reversion to wild-type susceptible virus after stopping
the adamantane. Appreciable differences in virulence or

856 AMERICAN ACADEMY OF PEDIATRICS



transmissibility between resistant and susceptible viruses
have not been noted.

In a recent study, nasal swabs, nasal aspirates, or
throat cultures were obtained from hospitalized children
before, during, and after a 3- to 5-day course of aman-
tadine, and 80% of isolates from treated children dem-
onstrated amantadine resistance.54 Shedding of resistant
strains was not associated with persistent or relapsing
clinical disease, which is felt to reflect an adequate host
immunologic response that develops as resistant strains
are emerging. For the high-risk child with a poor immu-
nologic response to infection, persistent disease or re-
lapse is a concern.

Close contacts of an amantadine- or rimantadine-
treated child who subsequently develop influenza infec-
tion are at high risk of infection caused by an adaman-
tane-resistant influenza virus. If such patients require
treatment or prophylaxis, an NAI should be used. During
the 2005–2006 influenza season, data collected on wide-
spread resistance to adamantanes in circulating influ-
enza A strains in the United States led the Centers for
Disease Control and Prevention to recommend against
the use of these agents for either treatment or prophy-
laxis of influenza A infections.55

Ribavirin
Ribavirin has in vitro activity against influenza virus but
is not currently approved for treatment of influenza
infection. Limited studies have been performed with
aerosolized ribavirin in the treatment of influenza in
children.56 For life-threatening influenza infection re-
quiring parenteral therapy, intravenous ribavirin may be
obtained as an investigational product through the FDA,
as supplied by the manufacturer. No prospective, con-
trolled data currently exist on the safety or efficacy of
parenteral ribavirin for severe, invasive influenza infec-
tion, although limited data on pharmacokinetics of par-
enteral ribavirin exist for adults.57

INDICATIONS FOR THERAPY AND PROPHYLAXIS

Therapy

● Influenza infection of any severity in high-risk chil-
dren (see Appendix) regardless of immunization sta-
tus

● Any otherwise healthy child with moderate-to-severe
influenza infection who may benefit from the de-
crease in duration of clinical symptoms documented to
occur with therapy

Prophylaxis

● High-risk children during the 2 weeks after influenza
immunization, if influenza is active in the community

● High-risk children for whom influenza vaccine is con-
traindicated

● Family members or health care providers who are
unimmunized and are likely to have ongoing, close
exposure to (1) high-risk, unimmunized children or
(2) infants who are younger than 6 months

● Control of influenza outbreaks for unimmunized staff
and children in a closed institutional setting with
high-risk pediatric residents (eg, extended-care facili-
ties)

● As a supplement to immunization among high-risk
children

● Postexposure prophylaxis in a family setting

● High-risk children and their family members and close
contacts, as well as health care workers, when circu-
lating strains of influenza virus in the community are
not matched with vaccine strains

ANTIVIRAL THERAPY IN PANDEMIC INFLUENZA
Antiviral therapy may play a major role in both treat-
ment and prophylaxis during a pandemic.58,59 Pandemic
influenza is likely to occur sometime within the next
decade. Recent observations document the spread of an
epidemic of H5N1 strain of avian influenza A virus in
both wild and domestic bird species from southeast Asia
to Indonesia, Europe, and Africa, with further spread felt
likely to occur. As of October 16, 2006, 256 adult and
pediatric cases of H5N1 influenza infection have been
documented worldwide, associated with a mortality rate
of 59%.60 These infections have occurred most often in
those with close, direct contact with poultry. Efficient
transmission of the virus between humans, an event that
is required before a human pandemic can occur, has not
been documented to date with any of the currently
identified H5N1 strains.

Intense planning for the possibility of an influenza
pandemic with a virulent strain of H5N1 or another
influenza virus subtype is ongoing at international, na-
tional, state, and local levels. The American Academy of
Pediatrics and other professional organizations and
stakeholders have had important input into the Pan-
demic Influenza Strategic Plan of the US Department of
Health and Human Services, which was released in late
2005.61 Interim priorities for antiviral therapy and vac-
cine are included as part of the plan and reflect a need to
treat and protect those most at risk of severe and fatal
influenza and to preserve critical societal infrastructure
(eg, law enforcement, medical facilities, government).
Efforts are currently underway to stockpile adequate
supplies of antiviral drugs to address both health care
and societal requirements. The Strategic National Stock-
pile currently includes oseltamivir and rimantadine. Al-
though most strains of H5N1 are susceptible only to the
NAIs, some are susceptible to the adamantanes. The dose
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and duration of therapy for H5N1 infections may be
different from those for currently circulating H3N2 or
H1N1 infections. In the case of a pandemic, the Centers
for Disease Control and Prevention, the American Acad-
emy of Pediatrics, and state and local health departments
will provide current recommendations for therapy and
prophylaxis.
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APPENDIX: INFANTS AND CHILDREN AT HIGH RISK OF
COMPLICATIONS FROM INFLUENZA INCLUDE THOSEWITH:

● Ages between 6 and 24 months (no antiviral agent is
currently approved for infants younger than 12
months)

● Asthma or other chronic pulmonary diseases such as
cystic fibrosis

● Hemodynamically significant cardiac disease

● Immunosuppressive disorders or therapy

● HIV infection

● Sickle cell anemia and other hemoglobinopathies

● Diseases requiring long-term aspirin therapy, such as
rheumatoid arthritis or Kawasaki disease

● Chronic renal dysfunction

● Chronic metabolic disease such as diabetes mellitus

● Neuromuscular disorders, seizure disorders, or cogni-
tive dysfunction that may compromise the handling of
respiratory secretions
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POLICY STATEMENT

The Apgar Score
American Academy of Pediatrics

Committee on Fetus and Newborn
American College of Obstetricians and Gynecologists
Committee on Obstetric Practice

ABSTRACT
The Apgar score provides a convenient shorthand for reporting the status of the
newborn infant and the response to resuscitation. The Apgar score has been used
inappropriately to predict specific neurologic outcome in the term infant. There are
no consistent data on the significance of the Apgar score in preterm infants. The
Apgar score has limitations, and it is inappropriate to use it alone to establish the
diagnosis of asphyxia. An Apgar score assigned during resuscitation is not equiv-
alent to a score assigned to a spontaneously breathing infant. An expanded Apgar
score reporting form will account for concurrent resuscitative interventions and
provide information to improve systems of perinatal and neonatal care.

INTRODUCTION
In 1952, Dr Virginia Apgar devised a scoring system that was a rapid method of
assessing the clinical status of the newborn infant at 1 minute of age and the need
for prompt intervention to establish breathing.1 A second report evaluating a larger
number of patients was published in 1958.2 This scoring system provided a
standardized assessment for infants after delivery. The Apgar score comprises 5
components: heart rate, respiratory effort, muscle tone, reflex irritability, and
color, each of which is given a score of 0, 1, or 2. The score is now reported at 1
and 5 minutes after birth. The Apgar score continues to provide a convenient
shorthand for reporting the status of the newborn infant and the response to
resuscitation. The Apgar score has been used inappropriately in term infants to
predict specific neurologic outcome. Because there are no consistent data on the
significance of the Apgar score in preterm infants, in this population the score
should not be used for any purpose other than ongoing assessment in the delivery
room. The purpose of this statement is to place the Apgar score in its proper
perspective.

The neonatal resuscitation program (NRP) guidelines3 state that “Apgar scores
should not be used to dictate appropriate resuscitative actions, nor should inter-
ventions for depressed infants be delayed until the 1-minute assessment.” How-
ever, an Apgar score that remains 0 beyond 10 minutes of age may be useful in
determining whether additional resuscitative efforts are indicated.4 The current
NRP guidelines3 state that “if there is no heart rate after 10 minutes of complete
and adequate resuscitation efforts, and there is no evidence of other causes of
newborn compromise, discontinuation of resuscitation efforts may be appropriate.
Current data indicate that, after 10 minutes of asystole, newborns are very un-
likely to survive, or the rare survivor is likely to survive with severe disability.”
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Previously, an Apgar score of 3 or less at 5 minutes
was considered an essential requirement for the diagno-
sis of perinatal asphyxia. Neonatal Encephalopathy and
Cerebral Palsy: Defining the Pathogenesis and Pathophysiolo-
gy,5 produced in 2003 by the American College of Ob-
stetricians and Gynecologists in collaboration with the
American Academy of Pediatrics, lists an Apgar score of
0 to 3 beyond 5 minutes as one suggestive criterion for
an intrapartum asphyxial insult. However, a persistently
low Apgar score alone is not a specific indicator for
intrapartum compromise. Further, although the score is
used widely in outcome studies, its inappropriate use has
led to an erroneous definition of asphyxia. Intrapartum
asphyxia implies fetal hypercarbia and hypoxemia,
which, if prolonged, will result in metabolic acidemia.
Because the intrapartum disruption of uterine or fetal
blood flow is rarely, if ever, absolute, asphyxia is an
imprecise, general term. Descriptions such as hypercar-
bia, hypoxia, and metabolic, respiratory, or lactic aci-
demia are more precise for immediate assessment of the
newborn infant and retrospective assessment of intra-
partum management.

LIMITATIONS OF THE APGAR SCORE
It is important to recognize the limitations of the Apgar
score. The Apgar score is an expression of the infant’s
physiologic condition, has a limited time frame, and
includes subjective components. In addition, the bio-
chemical disturbance must be significant before the
score is affected. Elements of the score such as tone,
color, and reflex irritability partially depend on the phys-
iologic maturity of the infant. The healthy preterm in-
fant with no evidence of asphyxia may receive a low
score only because of immaturity.6 A number of factors
may influence an Apgar score, including but not limited
to drugs, trauma, congenital anomalies, infections, hyp-
oxia, hypovolemia, and preterm birth.7 The incidence of
low Apgar scores is inversely related to birth weight, and
a low score is limited in predicting morbidity or mortal-
ity.8 Accordingly, it is inappropriate to use an Apgar
score alone to establish the diagnosis of asphyxia.

APGAR SCORE AND RESUSCITATION
The 5-minute Apgar score, and particularly a change in
the score between 1 and 5 minutes, is a useful index of
the response to resuscitation. If the Apgar score is less
than 7 at 5 minutes, the NRP guidelines state that the
assessment should be repeated every 5 minutes up to 20
minutes.3 However, an Apgar score assigned during a
resuscitation is not equivalent to a score assigned to a
spontaneously breathing infant.9 There is no accepted
standard for reporting an Apgar score in infants under-
going resuscitation after birth, because many of the ele-
ments contributing to the score are altered by resuscita-
tion. The concept of an “assisted” score that accounts for

resuscitative interventions has been suggested, but the
predictive reliability has not been studied. To describe
such infants correctly and provide accurate documenta-
tion and data collection, an expanded Apgar score report
form is proposed (Fig 1).

PREDICTION OF OUTCOME
A low 1-minute Apgar score alone does not correlate
with the infant’s future outcome. A retrospective anal-
ysis concluded that the 5-minute Apgar score remained
a valid predictor of neonatal mortality, but using it to
predict long-term outcome was inappropriate.10 On the
other hand, another study11 stated that low Apgar scores
at 5 minutes are associated with death or cerebral palsy,
and this association increased if both 1- and 5-minute
scores were low.

An Apgar score at 5 minutes in term infants correlates
poorly with future neurologic outcomes. For example, a
score of 0 to 3 at 5 minutes was associated with a slightly
increased risk of cerebral palsy compared with higher
scores.12 Conversely, 75% of children with cerebral palsy
had normal scores at 5 minutes.12 In addition, a low
5-minute score in combination with other markers of
asphyxia may identify infants at risk of developing sei-
zures (odds ratio: 39; 95% confidence interval: 3.9–
392.5).13 The risk of poor neurologic outcomes increases
when the Apgar score is 3 or less at 10, 15, and 20
minutes.7

A 5-minute Apgar score of 7 to 10 is considered
normal. Scores of 4, 5, and 6 are intermediate and are
not markers of increased risk of neurologic dysfunction.
Such scores may be the result of physiologic immaturity,
maternal medications, the presence of congenital mal-
formations, and other factors. Because of these other
conditions, the Apgar score alone cannot be considered
evidence or a consequence of asphyxia. Other factors
including nonreassuring fetal heart rate monitoring pat-
terns and abnormalities in umbilical arterial blood gases,
clinical cerebral function, neuroimaging studies, neona-
tal electroencephalography, placental pathology, hema-
tologic studies, and multisystem organ dysfunction need
to be considered when defining an intrapartum hypoxic-
ischemic event as a cause of cerebral palsy.5

OTHER APPLICATIONS
Monitoring of low Apgar scores from a delivery service
can be useful. Individual case reviews can identify needs
for focused educational programs and improvement in
systems of perinatal care. Analyzing trends allows assess-
ment of the impact of quality improvement interven-
tions.

CONCLUSION
The Apgar score describes the condition of the newborn
infant immediately after birth14 and, when properly ap-
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plied, is a tool for standardized assessment. It also pro-
vides a mechanism to record fetal-to-neonatal transition.
An Apgar score of 0 to 3 at 5 minutes may correlate
with neonatal mortality but alone does not predict
later neurologic dysfunction. The Apgar score is affected
by gestational age, maternal medications, resuscitation,
and cardiorespiratory and neurologic conditions. Low 1-
and 5-minute Apgar scores alone are not conclusive
markers of an acute intrapartum hypoxic event. Resus-
citative interventions modify the components of the Ap-
gar score. There is a need for perinatal health care pro-
fessionals to be consistent in assigning an Apgar score
during a resuscitation. The American Academy of Pedi-
atrics and the American College of Obstetricians and
Gynecologists propose use of an expanded Apgar score
reporting form that accounts for concurrent resuscitative
interventions.
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POLICY STATEMENT

Application of the Resource-Based
Relative Value Scale System
to Pediatrics
Committee on Coding and Nomenclature

ABSTRACT
With an increased focus on payment and productivity measurement in health
care, it is essential to understand the genesis and principles behind the Medicare
Resource-Based Relative Value Scale (RBRVS) physician fee schedule. The major-
ity of third-party payers, including a growing number of Medicaid programs and
commercial payers, use variations of the Medicare RBRVS as their basis for
physician payment. Many group practices have also adopted this system to bench-
mark physician productivity and determine variable compensation and bonus
payments. Because pediatric care is underrepresented in any Medicare-based
payment system analysis, unique aspects of physician work and practice expense
may not be accurately reflected in the total relative value units (RVUs) for certain
pediatric services. Despite this potential limitation, the American Academy of
Pediatrics supports the use of Current Procedural Terminology (CPT) codes to report
unique physician work and the RBRVS physician fee schedule as a uniform
payment system. The American Academy of Pediatrics will continue to work to
rectify perceived inequities of the RBRVS system as they pertain to pediatrics.
Pediatrics 2008;122:1395–1400

BACKGROUND

Creation of Resource-Based Relative Value Scale Payment System
The Medicare Resource-Based Relative Value Scale (RBRVS), which reformed
physician payments for Medicare recipients, was enacted by Congress and signed
into law as part of the Omnibus Budget Reconciliation Act of 1989 (OBRA 89). The
OBRA 89 created a uniform RBRVS physician payment system based on objective
measures of physician work (work relative value units [wRVUs]), accurate assess-
ments of the practice expense (PE) in providing professional services to patients,
and an additional payment factor representing the professional liability cost (mal-
practice expense) inherent in each specific service. Together, these 3 components
make up the total relative value units (RVUs) for the service. The 5-year transition
plan to this payment methodology began on January 1, 1992. Because these RVUs
are uniformly applied across all medical specialties providing services, the RBRVS
system promotes equity in physician payment. The RBRVS system eliminated
many of the dramatic disparities when payments were specialty and practice
specific and based on the customary, prevailing, and reasonable (CPR) or usual,
customary, and reasonable (UCR) fees for the service provided.

Conversion Factor
Congress also established a budget-neutral conversion factor (CF) that would not
increase Medicare payments above that seen under the CPR system. This CF (or dollars per RVU) is an annual
legislatively set national dollar value that converts the total RVUs for any service into a physician payment amount
(RVU � CF � payment) for the Medicare service provided. Congress recognized that increases in Part B (physician
payments) Medicare expenditures attributable to increased enrollment, changes in medical practice, new technology,
new Current Procedural Terminology (CPT) codes, and additional screening recommendations would occur but decided
in toto that they must not exceed $20 million dollars annually. However, every year the projected increases have
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exceeded that amount. In response to this conundrum,
Congress agreed to a yearly update to the CF that was
based on the percentage increase in the Medicare Eco-
nomic Index (MEI). This index is a comparison of the
projected increases in utilization, described as the Medi-
care Volume Performance Standard (MVPS), to the ac-
tual increase in spending and other Medicare funding
factors. This link between payment and utilization was
anticipated to provide physicians an incentive to control
the type and number of services offered to Medicare
recipients instead of merely linking the CF only to ex-
penditure targets. Subsequently, the Balanced Budget
Act of 1997 replaced the MVPS with a new sustainable
growth rate system to control Medicare expenditures.

Sustainable Growth Rate
The sustainable growth rate is a formula for determining
the annual CF on the basis of the projected growth in
gross domestic product per capita instead of historical
patterns of volume growth. The Centers for Medicare
and Medicaid Services (CMS) have maintained budget
neutrality by a variety of measures but primarily by
lowering the CF or rescaling Medicare RVUs. If utiliza-
tion increases, updates that result in lower Medicare CF
updates in subsequent years can lead to annual declines
in payments to physicians providing services to Medicare
recipients. Medicare RVU reductions have sometimes
also been adopted by private payers. Historically, the
American Academy of Pediatrics (AAP) has advocated
that adjustments must only be made by alterations to the
CF to maintain the integrity of the RVU-based payment
system. This integrity is best preserved by maintaining
the American Medical Association (AMA)/Specialty So-
ciety Relative Value Scale Update Committee (RUC)-
recommended and CMS-published RVUs for each code.

Five-Year Review Process
The congressionally mandated 5-year review of RVU
values is an opportunity to review changes in medical
practice that may increase or decrease the cost of pro-
viding a specific service. During the 5-year review in
2005, the evaluation and management (E/M) codes,
which make up the bulk of primary care billing (office,
consultation, and hospital visit codes), were resurveyed.
The surveys recognized the increase in average severity
of illness as well as the increase in PEs associated with
insurance processing and compliance monitoring. The
CMS agreed with the 5-year review code revaluations,
increasing RVU work values for the higher-level office,
consultation, and hospital E/M services.

Payers must be encouraged to embrace the CMS
5-year review of relative work values and the recent
efforts to implement an accurate, resource-based ap-
proach to the PE portion of total RVUs. The AAP recog-
nizes that the CMS annual budget neutrality adjust-
ments to the CF is a legislative mandate; however, the
AAP strongly opposes arbitrary adjustments to the
wRVUs as a method of controlling increasing Medicare
costs. Private payers and Medicaid programs must rec-
ognize that these Medicare adjustments are the result of

budgetary constraints imposed by Congress (budget neu-
trality) and do not reflect changes in the provision of
care or the relative value of work expended in providing
a specific physician service.

Pediatric CPT Codes
The AAP, through its Committee on Coding and Nomen-
clature (COCN), continues to develop new/revised CPT
codes appropriate for pediatrics. Once new codes are
accepted by the CPT Editorial Panel of the AMA, the
COCN works within the RUC process to provide the
CMS with RVU recommendations that accurately reflect
the work and direct PEs involved in providing services to
children. The AAP has had significant successes in this
process, as evidenced by the expanded list of neonatal
and pediatric critical care, continuing intensive care, car-
diac catheterization, care plan oversight, immunization
administration, and non–face-to-face services codes.
However, acceptance of a new code and its RUC valua-
tion does not guarantee payment. As a first step toward
appropriate payment, payers are expected to accept new
codes as soon as they become effective.

Non-Medicare Use of the RBRVS
Pediatricians care for few patients covered by Medicare
(with the exception of children with chronic renal fail-
ure). However, because the majority of non-Medicare
payers, including Medicaid, have converted to the Medi-
care RBRVS payment system, changes in Medicare RVUs
affect payments for children’s services.

Non-Medicare payers are not legally bound to utilize
the Medicare RBRVS or its CF and can establish their
own payment methodologies. However, most, if not all,
non-Medicare payers have adopted the RBRVS system.
Although the RBRVS physician fee schedule was initially
implemented by the CMS (formerly the Health Care
Financing Administration [HCFA]) as a mechanism for
the payment of physician services provided to Medicare
recipients, the schedule has now been applied to all
patient populations, including those commonly covered
by Medicaid programs and commercial insurers. A re-
cent report by the AMA revealed that 77% of the private
plans surveyed in 2006 reported some use of an RBRVS
payment system, compared with 74% in 2001 and 63%
in 1998.1 The AAP has dedicated itself to advocating for
non-Medicare payers’ CFs to at least be in parity with, if
not above, the Medicare CF and for utilization of the
most current Medicare RBRVS RVUs to be the basis of
their payment methodologies.

APPLICABILITY TO PEDIATRICS
The work estimates driving the RBRVS Medicare physician
fee schedule were developed primarily to reflect the ser-
vices rendered to the typical Medicare patient and, as such,
may not accurately reflect the breadth and scope of work
expended to provide care to neonates, infants, children,
and adolescents. A few Medicaid agencies have established
a higher pediatric CF or established auxiliary fee schedules
or case management fees to augment physician payment
for children’s care, recognizing that some pediatric services
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are undervalued. These increases have been useful in some
states to stimulate participation by physicians to expand
access to prenatal care, obstetric care, and well-infant ser-
vices.

Despite aforementioned reservations, the AAP advo-
cates for the use of the RBRVS physician fee schedule as
an appropriate and fundamentally fair system for valu-
ing and establishing payment for pediatric services. The
AAP believes that, in principle, an RBRVS-based fee
schedule, supported by objective assessments of physi-
cian work, is more consistent and equitable than the
previous CPR payment system under which physicians
historically had been paid for their services. However, if
appropriate access to health care for all children is to be
ensured, Medicaid and other payers must recognize all of
the CPT codes and their values; thus, the CMS must
publish values for codes including those that are not
applicable to the Medicare population. In addition, all
payers, including Medicaid, must update their payment
schedules in a timely fashion to include new codes and
incorporate annual updates and revisions. Finally, with
the advent of the Health Insurance Portability and Ac-
countability Act (HIPAA [Pub L No. 104-191, 1996]),
payers should no longer be allowed to utilize their own
payment methodologies independent of the RBRVS.

The CMS has recognized that a Medicare-driven pay-
ment system may underrepresent or undervalue some
components of pediatric work. The original Hsiao et al
study2 that led to the creation of the RBRVS was based
on the AMA Master File list of physicians; because few
pediatricians maintain membership in the AMA, few
pediatricians were surveyed. It is inappropriate and not
in the best interest of pediatricians to simply extrapolate
work values assigned for services to children from those
values determined by surveyed physicians who provide
services primarily to adults.

In addition, the assumption that there is equivalency
of work of pediatricians and pediatric medical subspe-
cialists to that of internists and adult medical subspecial-
ists has not been rigorously studied. In some pediatric
medical subspecialties (eg, pediatric cardiology and pe-
diatric nephrology) in which valid survey data have
been collected, there is quantifiable evidence of under-
estimation of total pediatric physician work, particularly
for situations in which major physiologic and develop-
mental differences exist.3,4

The AAP appreciates the efforts of the AMA to incor-
porate most of the unique characteristics of children’s
health care services into the CPT nomenclature. The
AAP supports the continued efforts of the AMA and the
CMS through the CPT and RUC processes to ensure that
all pediatric services are represented by HIPAA code sets
and that all RUC-surveyed codes have their RVU values
published in the RBRVS via the Federal Register, even in
cases in which the service is not paid under the Medicare
program. Presently, the AAP is well represented on the
CPT Advisory Committee, the RUC, and the International
Classification of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM) Editorial Advisory Board. This representa-
tion provides the AAP a voice that is being more consis-
tently heard and positively received by our adult col-

leagues and national payers. This representation must
continue if children’s unique coding challenges and the
additional physician work and PE involved in many
pediatric services is to be reflected in nationally assigned
RVUs. However, given that payment policies vary dra-
matically across many Medicaid agencies, these pub-
lished values are not always used for payment. This
continues to lead to underpayment for many children’s
preventive health services, including screening services
and immunization delivery. This will continue to
threaten the health of children until Medicaid programs
assume the same national regulatory requirements for
payment that the Medicare program has established.

The connection between payment policy and health
policy can be demonstrated in the Medicare system, in
which a single national database (Medicare Part B Data-
base) tracks Medicare utilization of CPT codes annually
and over time. If Medicare payment levels fall, it is
possible to see the immediate effect on health outcomes
and higher future costs for Medicare recipients. Al-
though this same premise certainly holds for pediatric
patients, the absence of a single national database for
Medicaid makes the demonstration of this association
challenging. A single national Medicaid database would
allow the AAP to demonstrate the strong correlation
between access to preventive services and payment pol-
icies that fairly compensate the pediatrician for resources
expended in the provision of those services.

COMPONENTS OF THE RBRVS PAYMENT SYSTEM
The RBRVS system assigns value to each procedure on
the basis of 3 components:

● physician work;

● PE; and

● professional liability insurance (PLI).

Physician Work
The physician work involved in actually providing a
service or performing a procedure is called “intraservice
work.” In the office setting, the intraservice period is
defined as face-to-face patient encounter time; in the
hospital setting, it is the time spent on the patient’s unit
or floor; and for surgical procedures, it is the period from
initial incision to the closure of the incision. Work per-
formed before and after provision of a service is referred
to as “preservice” and “postservice” work, respectively.
When preservice, intraservice, and postservice work are
combined, they create the “total work” involved in the
provision of a service.

Because children are less cooperative and more anx-
ious, many services and procedures for children, even
when the more frequent need for procedural sedation is
accounted for, require more face-to-face time compared
with similar services provided to the typical adult. These
differences are not represented in existing CPT codes for
children’s services. Children also require constant adap-
tations to the physical examination, in response to their
constantly changing behavior and level of cooperation.
CPT modifier 63 (procedure performed on infants �4
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kg) was developed to recognize the increased intraser-
vice time for and complexity of the smallest patients. For
larger infants and children, modifier 25 is available to
recognize situations in which a significant and separately
identifiable evaluation and management service is pro-
vided. Follow-up communication with child-care facili-
ties, schools, absent parents, or extended family (eg,
grandparents) can also lead to a significant increase in
surveyed postservice times.

Practice Expense
The PE component of the RBRVS includes clinical staff
time, medical supplies, and medical equipment and ac-
counts for 44% of a code’s total RVUs, on average.
Increased paperwork, reporting regulations (eg, immu-
nization registries), and expenses involved in a move-
ment to computerized practices are common to all prac-
titioners. However, pediatric practices are more readily
affected by factors such as prevalence of low-intensity
office visits, larger volume of telephone calls, and in-
creased case management requirements. High patient
volume in pediatric practices requires more examination
rooms per provider to maintain physician efficiency
when compared with specialties that see only 1 to 3
patients per hour. Higher patient volumes require more
administrative staff, more supplies, and more telephone
calls. Recognizing that 40% to 50% of most pediatric
office visits are scheduled within 24 hours of the en-
counter, pediatric staff members are often required to
perform insurance verification at the time of patient
arrival, which adversely affects their ability to process
patients efficiently. Providing care to young children also
requires more direct hands-on clinical staff time, result-
ing in less-efficient room use because of difficulties
dressing and undressing patients, and is marked by in-
creased complexity and time in collecting laboratory
specimens or performing screening examinations. Fur-
thermore, routine services, such as venipuncture, are
typically more time and staff intensive for pediatric pa-
tients. These factors need to be accounted for in any
resource-based PE study and in the resulting PE calcu-
lations for pediatric services.

The PE is quite different when the service is reported
in the office (nonfacility) versus in a hospital or other
facility. The facility PE is much lower, resulting from
Medicare’s separate payments for hospital services under
Part A and physician services under Part B. Therefore,
total RVUs to physicians for the same service provided in
the office setting exceed the total RVUs for a similar
service provided in the hospital or other facility setting.

When the RBRVS system was created, the CMS used
the Socioeconomic Monitoring System (SMS) of the
AMA to assign PE. The socioeconomic monitoring sys-
tem was developed through a nationally representative
sample of 4000 physicians in 34 specialties (low pedia-
trician membership in the AMA led to underrepresen-
tation in this sample). PE was higher in the more “bou-
tique” practices of the well-compensated specialties.
These differences were retained in the original payment
formulas. In 1998, the CMS changed to a new formula
for calculating PEs. They chose a so-called top-down

approach using actual practice cost data that are allo-
cated to services and procedures by using expert panels
to decide what a typical patient encounter required. PE
was then broken into 6 categories: clinical labor, medical
supplies, medical equipment, office expense, administra-
tive labor, and all other expenses. This new approach has
led to significant readjustments in the PE component,
which generally have been beneficial to primary care
physicians.

Professional Liability Insurance
The RBRVS system assigns RVUs to cover the malprac-
tice risk incurred by physicians in providing each cogni-
tive or procedural service. These malpractice RVUs (PLI),
originally calculated for office-based pediatricians, may
systematically undervalue the practice liability costs for
many pediatric specialties. The prolonged statute of lim-
itation on child-related medicolegal actions, as compared
with adult care, results in increased malpractice risk
exposure (malpractice insurance tail) for physicians pro-
viding services for children, compared with adults. In
many states, that exposure risk is measured in decades
rather than years. As such, physicians treating minors
are required to purchase an “extended reporting en-
dorsement” to cover the liability risk until the patient
achieves at least the age of majority. This imposes addi-
tional PEs in retaining medical charts and the attendant
security protections for that protracted period. This dif-
ference in exposure is not calculated into the RBRVS PLI
and was not included in the initial Hsiao et al study.2

Pediatric-specific survey data for malpractice expense
should be used for this component when assigning final
RVU valuations. Without pediatric-specific CPT codes,
however, there is no way to do this without having
different CFs for pediatric patients.

Geographic Practice Cost Indices
The OBRA 89 also introduced the concept of geographic
practice cost indices (GPCIs), initially to address the dis-
parity in CPR charges seen in urban (37% higher) versus
rural practices. This was implemented despite the diffi-
culty that rural communities faced in recruiting and
retaining sufficient medical providers. Both the PE and
the medical liability costs (PLI) are known to be higher
in the urban setting. Physician earning calculations also
include inherent cost-of-living expenses, most usually
higher in more urban settings. Higher PE and medical
liability costs in the urban setting were built into these
RVU values. However, only one quarter of the cost-of-
living difference was built into the RVU values. Each
component of the total RVU (physician work, PE, and
PLI) are subjected to different correction values, with
states varying in the number of regions that are assigned
different GPCIs. For example, Alabama has only a single
correction value for each component, whereas Califor-
nia has 10 regions with different GPCIs, and Texas has 8
such regions.

RBRVS CONVERSION
Conversion from RVUs to dollar payments is a multistep
process that is covered in detail in the AAP RBRVS
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brochure (www.aap.org/visit/rbrvsbrochure.pdf) and
RBRVS conversion spreadsheet (www.aap.org/visit/
RBRVSConversionSpreadsheet.xls).

HIPAA CODE SETS
The HIPAA established standard transaction codes for
medical claims submission. The primary codes for re-
porting physician encounters include the Healthcare
Common Procedure Coding System (HCPCS) level I and
level II codes for procedural reporting and the ICD-9-
CM5 codes for diagnosis reporting.

HCPCS Level I Codes: CPT
HCPCS level I codes are also called CPT codes. CPT is a
listing of descriptive terms and identifying codes for re-
porting medical services and procedures developed and
maintained by the AMA. The CPT nomenclature com-
prises 3 categories of codes: category I CPT codes, cate-
gory II CPT codes, and category III CPT codes.

Category I CPT Codes
Category I CPT codes describe a procedure or service
identified with a 5-digit CPT code and descriptor nomen-
clature. Category I CPT codes must represent services/
procedures that are:

● approved by the US Food and Drug Administration;

● performed across the country in multiple locations;

● performed by many providers; and

● clinically efficacious.

Category II CPT Codes
Category II CPT codes are supplemental tracking codes
used to measure performance. The purpose of these
codes is to decrease the need for record abstraction and
chart review associated with performance-improvement
initiatives, thereby minimizing administrative burdens
and associated costs to providers when measuring the
quality of patient care. Category II CPT codes are in-
tended to facilitate data collection about the quality of
care rendered by allowing providers to code certain ser-
vices and test results that support nationally established
performance measures, presumably having an evidence
base contributing to quality patient care. Category II
codes are optional and are not required for correct cod-
ing and may not be used as a substitute for category I
codes. As physician payment begins to be tied more
closely to patient outcomes through pay-for-perfor-
mance programs, the reporting of category II codes will
be necessary to qualify for supplemental payments. Pe-
diatric practices must also be prepared for rapidly ex-
panding quality and disease management measures. To
qualify for payer pay-for-performance (P4P) incentives,
pediatricians must be able to easily code for the services
being measured or explain why services were not indi-
cated or refused by patients. Although this need has led
to a rapidly expanding set of codes that describe these
expected/refused services, the number of applicable pe-
diatric measures has not kept pace with adult measures.

There must be appropriate codes and modifiers in place
to accurately report pediatric patient encounters.

Category III CPT Codes
Category III CPT codes are temporary codes for emerging
technology, services, and procedures. If a category III
CPT code is available, it must be reported in lieu of an
unlisted category I CPT code, because the latter does not
allow the opportunity for the collection of specific data.

HCPCS Level II Codes
HCPCS level II codes (commonly referred to as “hick-
picks” codes) are Medicare national level II codes used to
identify services not included in the CPT nomenclature
(eg, ambulance services, durable medical equipment,
prosthetics, orthotics, and supplies). HCPCS level II
codes are alphanumeric codes that consist of a single
letter followed by 4 digits. Pediatricians most commonly
utilize HCPCS level II codes that start with the letter “J”
for reporting things such as injectable drugs that ordi-
narily cannot be self-administered, chemotherapeutic
and immunosuppressive drugs, and inhalation solutions,
as well as some orally administered drugs. HCPCS level II
codes also include American Dental Association Current
Dental Terminology (CDT) codes (“D” codes) used to
record and report dental procedures.

ICD-9-CM Codes
The International Classification of Diseases, Ninth Edition
(ICD-9)6 was published by the World Health Organiza-
tion (WHO) in 1975. The current edition in the United
States for morbidity classification, ICD-9-CM,5 has been
in use since 1979. The original intent of ICD codes was
for epidemiologic reporting and not billing for services,
albeit in the United States third-party payers tend to use
it for that purpose. The ICD-9-CM consists of 3 volumes.
Volumes 1 and 2 (a tabular list containing a numerical
list of the disease code numbers and an alphabetical
index to the disease entries) are used to assign diagnosis
codes. Volume 3 is a classification system only used by
hospitals for tracking inpatients for surgical, diagnostic,
and therapeutic procedures. The rules and guidance for
ICD-9-CM are published in the ICD-9-CM Official Guide-
lines for Coding and Reporting7 and the American Hospital
Association Coding Clinic for ICD-9-CM.8

In 1989, the World Health Organization released ICD-
10. It has replaced ICD-9 throughout the world for both
morbidity and mortality statistics since 1994 and has
been used in mortality statistics in the United States
since 1999. The AAP has been a supporter of implement-
ing ICD-10-CM for morbidity diagnosis coding because
of its greater specificity. In addition to allowing for better
epidemiologic tracking of injuries and diseases, it would
also allow providers to better identify certain patients
with specific conditions that might benefit from tailored
disease management programs.

HIPAA Standard
Because HIPAA code sets are the national standard for
coding physician services and communicating with
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third-party payers, regulations require their use for elec-
tronic data exchange. Third-party payers, however, do
not necessarily recognize or pay for the full spectrum of
health care services or follow the diagnosis coding rules
represented by these codes. The HIPAA does not require
insurers to pay for all HIPAA-mandated codes; it merely
requires them to follow the respective code-set coding
rules and accept transactions electronically that utilize
these codes. The AAP strongly advocates for the accep-
tance and payment for all HIPAA-mandated CPT codes
by all payers and encourages AAP members to work to
that end in negotiating contracts with individual payers.

RECOMMENDATIONS

1. The principles of the Medicare RBRVS system should
be supported by pediatricians as an intrinsically more
reasoned and equitable payment methodology than
alternative systems.

2. The AAP and its members should continue, through
the involvement of the COCN on the AMA/Specialty
Society Relative Value Scale Update Committee, to
correct RBRVS system inequities and ensure that the
RBRVS system appropriately accounts for the work,
PE, and professional liability expense in caring for
neonates, infants, children, and adolescents.

3. Pediatric health care providers should advocate for
recognition by all payers, including Medicaid, of the
full spectrum of CPT codes and their guidelines.

4. The AAP and its members should continue to advo-
cate that RBRVS adjustments only be made by the
CMS exclusively through changes to the annual CF
and not through changes to wRVUs to maintain the
integrity of the RVU-based payment system that is
used by most payers.

5. Pediatric health care providers should insist that the
CMS publish values for all RUC-valued CPT codes,
not just those that are applicable to the Medicare
population.

6. The AAP and its members should continue to advo-
cate for a national Medicaid pediatric database anal-
ogous to the Part B Medicare Data Files database that
is legislated and published annually. A national Med-
icaid database for health care services for children is
critical for making the Office of the Inspector General,
Medicare, and Medicaid compliance programs appli-
cable to pediatricians. The current use of Medicare-
based utilization patterns inappropriately labels pedi-
atricians as “outliers” and potential targets for health
care fraud investigations. Only by understanding the
frequency with which codes for pediatric services are

reported will there be an ability to analyze utilization
patterns and the effects of new codes on total health
care costs. Such a database will also provide an im-
proved ability to determine the effects of coding and
payment on access to children’s health care services.
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Objective: To provide evidence-based support for the recommendations made by the 
Appropriate Medical Care for Secondary SchoolïAge Athletes (AMCSSAA) Task Force 
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Data Sources: MEDLINE, CINAHL, and Sport Discus databases were searched for 
relevant literature regarding secondary school-age athletes, health care administration, 
pre-participation physical examination, facilities, athletic equipment, emergency action 
planning, environmental conditions, recognition, evaluation, and treatment of injuries, 
rehabilitation and reconditioning, psychosocial consultation, nutrition, and prevention 
strategies. 

Conclusions & Recommendations: There is adequate evidence-based support for all 
eleven of the AMCSSAA Task Forceôs consensus points. Organizations that sponsor 
athletic programs for secondary school-age athletes should establish an athletic health 
care team (AHCT) to ensure appropriate medical care is provided to all participants. 
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DOCUMENT BACKGROUND 
In 2002, the National Athletic Trainers' Association developed an inter-association task 
force to develop recommendations and guidelines for adolescents competing in school 
and club-level sports. The Appropriate Medical Care for Secondary SchoolïAge 
Athletes Task Force (AMCSSAA) comprised experts from 17 school, health care, and 
medical associations who all shared the same goal ð ensuring young athletes receive 
consistent and adequate medical care while participating in practices and games.  

The group developed a consensus statement (Appendix A) stating minimum standards 
of health care for adolescent athletes. After unanimously approving the document, the 
task force decided to take the project one step further and put together this scientifically 
based document that augments the recommendations set forth in the consensus 
statement.  

This communication will help organizations sponsoring athletic programs for this age 
group justify the importance of providing appropriate medical care and establishing an 
athletic health care team to identify the resources they should make available to 
adolescents participating in organized athletic programs. The article can also be used 
as an evaluation tool to assess current athletic health care delivery programs.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Disclaimer: This communication provides general practice recommendations and guidelines for medical 
care provided by organizations sponsoring athletic programs for secondary school-age individuals. Actual 
medical care provided should not be based solely on the information contained in this manuscript, but 
should be tailored to specific facts and circumstances unique to each entity and location. 
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PARTICIPATING IN THE DEVELOPMENT AND IMPLEMENTATION OF A 
COMPREHENSIVE ATHLETIC HEALTH CARE ADMINISTRATIVE SYSTEM 

 
Organizations sponsoring athletic programs for secondary schoolïage individuals 
should establish an athletic health care team (AHCT) that functions to ensure 
appropriate medical care is provided for all participants. To provide appropriate medical 
care, the AHCT must function in a coherent, coordinated, and efficient manner with 
coaches and administrators of sponsoring organizations and adhere to commonly 
accepted standards of good clinical practice. 
 
 
Medical and allied health professionals representing various disciplines are involved in 
the provision of athletic health care to adolescents. This communication summarizes the 
evidence base for points addressed in the consensus statement, which was was 
prepared and ratified by professional organizations representing numerous disciplines 
but does not mandate which specific individuals are essential to the AHCT. 
Nonetheless, the American Medical Association (AMA), at the request of the American 
Academy of Pediatrics (AAP), has recommended that athletic medical units (AMUs) 
include a physician director and an athletic health coordinator, with preference given to 
NATABOC-certified athletic trainers (ATCs) in this role (AMA Resolution H-470.995 
Athletic [Sports] Medicine, 1998).1 Furthermore, many jurisdictions require that ATCs 
be supervised by licensed physicians, just as school nurses are supervised by school 
physicians and emergency medical technicians (EMTs) are supervised by emergency 
medical services (EMS) physicians. Therefore, the ATC and team physician form the 
core of the AHCT, with the ATC being the most appropriate on-site member of the 
AHCT and the official team physician, if one has been designated, being ultimately 
responsible for medical decisions made by the AHCT (Figure 1). A designated school 
official or member of the sponsoring organization should be a liaison to the AHCT when 
having a member of the AHCT on-site is not possible.  Other members of the team, 
along with the relationships among them, should be dictated by local needs and 
statutes. 
 
A comprehensive athletic health care system should enhance the care of the athlete by 
allowing the strengths of individual members to complement each other and by 
preventing the unnecessary duplication of efforts. The roles and responsibilities of all 
team members should be clearly defined and available to all. Regardless of the 
specifics of a given situation (i.e., local and state qualifications and regulations) or the 
personnel involved in the AHCT, the extent to which the ATC is responsible for medical 
decisions must be explicitly understood between the team physician and ATC, with 
administrative members of the AHCT (e.g., athletic directors) being wholly supportive of 
the guidelines for decision-making established between the team physician and ATC. 
 
At the request of the AAP, in 1998 the AMA passed Resolution H-470.995, which called 
for the establishment of athletic medical units (AMUs) by all organizations that sponsor 
athletic programs, school boards, and local boards of health. The scientific rationale for 
this resolution was thoroughly reviewed and published by the AMA and NATA in 1999.1 



 

7 

Expert panels2 and peer-reviewed journal articles3 have recommended standardization 
of sports injury surveillance systems to help improve athletic health care, but little to no 
primary research has been conducted to demonstrate that AMUs either decrease injury 
rates or improve athletic health care. The AHCT proposed in this document is similar to 
the AMU with respect to the allied health care professionals recommended to comprise 
the team and the roles and responsibilities of the team. 
 
Nonetheless, case law over the past three decades4, 5 has established the precedent 
that school districts and other agencies sponsoring athletic programs have a legal 
responsibility to provide medical care for participants. In OôBrien v. Township High 
School District (1979),6 the court held that a school district has a responsibility to 
provide proper medical treatment. Care provided by a minor student was not found 
improper or negligent at the time, but in the interim many states have enacted licensure 
statutes for athletic training. Therefore, organizations that do not provide appropriate 
medical care for athletes, defined as that administered by trained and certified 
professionals, could risk significant liability exposure. 
 
Components of recommendation  
To properly develop and implement a comprehensive athletic health care administrative 
system, the sponsoring organization must create the AHCT, identify their roles and 
responsibilities, create the appropriate policies and procedures to ensure all on-site 
athletic staff adhere to safe clinical practice parameters for adequate medical care, 
designate appropriate physical space and equipment, document the activities of the 
AHCT, take part in injury surveillance, and commit to cycles of quality improvement so 
that appropriate medical care is available for all secondary schoolïage athletes.  
 
Members of the Athletic Health Care Team 
Local availability, needs, and statutes should guide organizations that sponsor athletic 
programs (e.g., schools, school districts, clubs, youth leagues) to establish desirable 
team members. Also, organizations should be aware of recommendations made in AMA 
Resolution H-470.995, the American College of Sports Medicine (ACSM)/American 
Orthopaedic Society for Sports Medicine (AOSSM) Team Physician Consensus 
Statement, the National Federation of State High School Associations (NFHS) Sports 
Medicine Handbook, and the National Collegiate Athletic Association (NCAA) Sports 
Medicine Handbook. The AHCT should include medical professionals from various 
organizations, including those listed in Table 1. When appropriate, the AHCT should 
consult with and develop an on-going coordination of efforts with the athlete, the 
athlete's parents, coaches, administrators, and other school or organization officials. 
 
Individuals interested in improving the care provided to athletes should generate a 
needs assessment for their program based on injury risk data collected locally as well 
as that found in national databases, including the NATA surveillance studies, National 
Electronic Injury Surveillance System (NEISS), NCAA Injury Surveillance System, and 
National Center for Catastrophic Sports Injury Research. 
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Local professionals and groups should be identified and approached to join the AHCT. 
These may include sports medicine and other physician groups, medical schools, 
athletic training curriculum programs at local universities, physical therapy groups, 
physical therapy schools, and nursing schools. 
 
Guidelines such as the NATA Position Proposal Guide (PPG) for the creation of new 
programs or the NATA Position Improvement Guide (PIG) for the improvement of 
existing athletic health care programs are available to the sponsoring organization as 
resources. Funding issues may need to be addressed by demonstrating savings in 
liability/health insurance premiums through the establishment of an AHCT and athletic 
health care delivery program, although such national data are not available. 
 
Roles and responsibilities 
The roles and responsibilities of each team member should be clearly defined and 
established, especially with each of the areas addressed in the following sections of this 
document. It is recommended that an "exclusion policy" be instituted whereby any 
single member of the AHCT, including but not limited to the ATC, team physician, 
consulting physician, or primary physician, may, based on the member's particular 
expertise, render an athlete ineligible for participation due to concerns for the health or 
welfare of the athlete. This exclusion policy should also allow the athlete, his/her 
parents, coaches, and sponsoring organization to limit participation for reasons justified 
by their role.
 
Policies and procedures 
Written policies and procedures for the AHCT should be established and kept in a 
manual easily referenced by team members as well as outside constituencies (e.g., 
parent-teacher associations) and governing bodies (e.g., school boards, local boards of 
health). Specific policies should be established and approved in advance of the athletic 
season relating to the following: 1) Readiness to participate and return-to-play 
decisions, 2) Facilities inspection and maintenance, 3) Proper fit, inspection, and 
maintenance of athletic equipment, 4) Emergency responseðthe written emergency 
action plan, 5) Environmental conditions protocols, 7)  Sideline preparedness for 
practice and competition sessions, 8) Nutritional and weight requirements for different 
activities, such as wrestling, 9) Coordination of referrals to consultants, 10) Channels of 
communication, 11) Chain of command, 12) Documentation and record-keeping, and 
13) Injury surveillance and quality improvement  
 
This communication has been devoted to outlining the recommended roles, 
responsibilities, policies, and procedures of the AHCT. Several other professional 
organizations in medicine, sports medicine, and athletic health have also published 
policies and procedures that may serve as useful templates for local AHCTs.  
 
Physical space and equipment 
The physical space and equipment necessary for the AHCT must be established and 
maintained. To obtain and maintain this equipment, the athletic health care annual 
budgeting process should include input from a member of the AHCT. Recommended 
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standard athletic health care equipment and supplies are detailed later in this 
communication. In addition, other resources7 have extensive sections devoted to 
planning, constructing, equipping, and maintaining facilities for appropriate medical care 
of the adolescent athlete. 
 
Documentation 
Issues relating to the safety of equipment and facilities, as well as athlete injuries, 
treatment, and reconditioning, should be well documented in accordance with generally 
accepted standards of their respective state practice acts. To facilitate communication 
among members of the AHCT as well as with outside consultants and primary treating 
clinicians, all patient encounters should be documented in adherence with federal, state, 
and local regulations while keeping within the recommendations set forth by the Health 
Insurance Portability and Accountability Act of 1996 (HIPAA)8 and Federal Education 
Records Protection Act (FERPA)9 when applicable. Patient records (i.e., personal 
medical information) should be maintained in such as manner as to ensure privacy and 
confidentiality in all circumstances.  
 
Injury surveillance  
As detailed later in of this document, surveillance is the first step in the cycle of 
developing effective public health injury control strategies. Anonymous, high-quality 
injury surveillance and outcomes data should be collected regularly and shared not only 
with public health officials and other supervisory and regulatory agencies but also with 
professional health care societies committed to the advancement of their respective 
fields.  
 
Injury surveillance can be defined on a continuum from action at the local level to the 
national level. At the local level, injury surveillance can be as simple as a coach 
removing a field hazard following injury to an athlete so as to not cause additional 
injuries to other athletes or a coach altering the bullpen throwing schedule if a rash of 
shoulder injuries occurs to the pitching staff. Injury surveillance at the national level 
could mean establishing a national secondary schoolïage sports injury and illness 
database to begin to collect data regarding the incidence of various injuries and 
illnesses in this population.  
 
To more easily compare and share such information, it would be ideal to establish 
uniform sports injury surveillance system standards on the local, state, and national 
levels. Important elements of sports injury surveillance data may include a clearly 
defined and standardized definition of injury, type of sports event, position played, and 
particular activity and moment of injury, level of competition, place where the injury 
occurred, injury mechanism, level of supervision, nature of the injury, injured body 
region, severity of the injury (e.g., activity lost, working time lost, need for treatment, 
cost of treatment, permanent damage, impairment, and disability), characteristics of the 
injured person, duration and nature of the treatments needed, use of protective 
equipment, follow-up of game rules, cost of the injury, and well-defined exposure data 
(population at risk and exposure time), which are critical in determining and comparing 
incidence rates.10 However, staffing, time, and cost constraints may limit the feasibility 
of such extensive injury surveillance. A cooperative effort between the primary members 
of the AHCT along with the administrators of sponsoring organizations, coaches, and 
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parents provides the best opportunity to establish an injury surveillance system for each 
specific group. Analysis of the results of this surveillance system can provide vital 
information regarding recommendations to improve the overall safety of the athletic 
activity. 
 
Just as injury surveillance is but the first step in the public health model of prevention, 
AHCTs and members of the sponsoring organization, including administrators, coaches, 
and parents, should be committed to ongoing, continuous cycles of quality 
improvement, whereby local surveillance and outcome data are used to suggest 
changes in its own members' roles, responsibilities, policies, and procedures. Practices 
involving quality improvement and injury surveillance need to start locally and move 
toward a national level. 
Ideally, such information would be shared regionally and nationally to contribute to the 
medical literature and to provide a basis for evidence-based practice of clinical 
medicine. 
 
Strategies for implementation 
Potential strategies for the prevention of injury and illness as they relate to athletic 
participation by secondary schoolïage individuals are described in detail in the following 
sections of this communication. A brief overview of each consensus statement point is 
listed. 
 
Consensus Statement Point 1: Develop and implement a comprehensive athletic health 
care administrative system 
The demands of athletic health care require a team with diverse skills and a 
comprehensive administrative system. The AHCT should coordinate the various 
aspects of the athletesô health in a coherent, effective, and professional manner. 
 
Consensus Statement Point 2: Determine the individualôs readiness to participate 
To promote safe participation of the student athlete, the preparticipation physical 
examination (PPE) is used to identify individuals who may be at risk for the 
development of injuries related to their activity and those who may be at risk for sudden 
death due to an underlying medical problem. 
 
Consensus Statement Point 3: Promote safe and appropriate practice, competition, and 
treatment facilities 
Sports organizations are expected to provide a safe environment for all athletes, 
including keeping the premises in safe repair, inspecting the premises for obvious and 
hidden hazards, removing the hazards if possible or warning of their presence, 
protecting invitees from foreseeable dangers, and conducting operations on the 
premises with reasonable care for the invitees. It is recommended that a specific 
treatment facility be set-up by the organization. 
 
Consensus Statement Point 4: Advise on the selection, fit, function, and maintenance of 
athletic equipment 
Sports organizations should, to the greatest degree possible, ensure that athletes have 
access to appropriate equipment for the sport and that such equipment is properly fit in 
accordance with manufacturer recommendations and maintained by qualified 
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personnel. 
 
Consensus Statement Point 5: Develop and implement a comprehensive emergency 
action plan 
Based on the activity, skills of participants, and geographic characteristics, various 
types of emergency incidents are likely to occur. An emergency action plan (EAP) is 
essential to ensure that all incidents are responded to in an appropriate manner and 
that the roles of the AHCT members are well defined and communicated in advance. 
 
Consensus Statement Point 6: Establish protocols regarding environmental conditions 
Environmental conditions pose potential threats to the safety and welfare of athletic 
participants. It is crucial that organizations responsible for athletic events develop 
policies and protocols to address the safety of play in hazardous environmental 
conditions. 
 
Consensus Statement Point 7: Provide for on-site recognition, evaluation, and 
immediate treatment of injury and illness, with appropriate referrals 
Injured athletes who do not receive timely evaluation or treatment are at greater risk for 
improper healing, reinjury, extended time loss from athletic participation and school, and 
potentially life-threatening consequences. Having a qualified individual on-site and 
ready to care for the ill or injured person is critical to the safety of the participants and 
for decision making regarding when an athlete can safely return to play. 
 
Consensus Statement Point 8: Facilitate rehabilitation and reconditioning 
Although the evaluation and treatment provided immediately after an injury are critical, a 
rehabilitation and reconditioning program designed to return the individual to their pre-
injury level of function is just as important. The process of rehabilitation and 
reconditioning is fundamental for the safe return of injured athletes to their prior level of 
competition as quickly as possible and prevention of further injuries. 
 
Consensus Statement Point 9: Provide for psychosocial consultation and referral 
The AHCT should be able to identify potential psychosocial pathologies (e.g., 
disordered eating) frequently associated with secondary schoolïage athletes and refer 
them for appropriate diagnosis and management. Sponsoring organizations must 
identify local experts in these medical fields and facilitate the referral of athletes to these 
consultants. 
 
Consensus Statement Point 10: Provide scientifically sound nutritional counseling and 
education 
Nutrition is a key factor for an athleteôs health, growth, and performance. It is essential 
that valid and understandable information regarding nutrition be provided to secondary 
schoolïage athletes, parents, and coaches. Even more essential is the ability to refer 
athletes to appropriate medical personnel for treatment when necessary. 
 
Consensus Statement Point 11: Develop injury and illness prevention strategies 
Injury and illness can be a heavy burden on the well-being of the secondary schoolïage 
athlete. A public health framework can be used to develop effective interventions to 
reduce the affliction of injuries and illnesses to these young persons. 
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DETERMINING AN INDIVIDUALôS READINESS TO PLAY:  
THE PREPARTICIPATION PHYSICAL EXAMINATION 

 
The number of individuals participating in organized sports has increased dramatically, 
with various sources estimating close to 6.5 million student participants in high school 
athletics each year.11 The National Center for Catastrophic Sports Injury Research 
(NCCSIR) noted that between fall 1982 and spring 2001, close to 72 million males and 
35 million females had participated in high school athletics.12 These numbers 
unfortunately do not reflect the number of people participating in non−school-sanctioned 
programs such as community- or religious group−based leagues and recreational and 
developmental programs.  
 
The Preparticipation Physical Examination (PPE) is essential to identify athletes at risk 
for injury and implement corrective actions before injuries occur. Yearly screening of 
these athletes is imperative because health conditions may change from year to year 
and the development of subtle problems may be overlooked. The PPE is an important 
requirement for all participants in any organized program and should be performed by 
the athleteôs primary care physician, school physician, or team physician. 
 
The purpose of the PPE is not to exclude an individual from activity but instead to 
recognize individuals who may be at risk for developing injuries related to their activity 
and those who may be at risk for sudden death due to underlying medical problems. 
The goal is to promote safe participation of the secondary schoolïage athlete. 
There is an inherent risk of injury in secondary schoolïage athletes through participation 
in sports and recreational activities. Krowchuk13 noted that 22% to 39% of high school 
athletes sustain a significant injury and that as many as 20% of such injuries may be 
preventable. The value of identifying those at risk therefore is paramount to prevention.  
 
In 1997, Beachy et al.14 noted that over an 8-year time span, 14,318 athletes 
participating in more than 32 different sports reported a total of 11,184 injuries that 
required medical help. The male injury rate was 0.90 injury per athlete with 0.33 day-lost 
injury per athlete; the female injury rate was 0.64 injury per athlete with 0.21 day-lost 
injury. The overall injury rate for day-lost injuries was 28%. Almost all of the injuries 
reported in this study were musculoskeletal in nature. 
 
Fortunately, the risk of sudden death is not as common as is that of musculoskeletal 
injuries. Between 1983 and 1993, 126 nontraumatic deaths among high school athletes 
were identified by the NCCSIR (overall annual death rate, 4.68:1 million athletes).13 The 
impact of an unexpected death in a perceived healthy young person is remarkable and 
warrants screening measures and education for recognizing those at risk.  
Unfortunately, not all injuries and sudden deaths can be prevented, but strategies to 
minimize the risk are paramount. Periodic assessment of an athleteôs medical history 
and a comprehensive physical examination provide one such prevention strategy.  
The AAP noted in a 2001 policy statement that although PPEs are typically not 
mandated until junior high school and high school, annual examinations for younger 
children afford the opportunity to promote physical activity and to address issues of 
readiness as they apply to organized sports.15  
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In July 2002, the NFHS released the second edition of their Sports Medicine Handbook, 
which clearly states that the PPE is ña necessary and desirable pre-condition to 
participation.ò16 It is our objective to have the PPE be required for all participants in all 
organized programs, including those that are school, community, and religious group 
based. 
 
Components of recommendation 
In 1992, five organizations (American Academy of Family Physicians, American 
Academy of Pediatrics, American Medical Society for Sports Medicine, American 
Orthopaedic Society for Sports Medicine, and American Osteopathic Academy of Sports 
Medicine) published a consensus report regarding the PPE. This document, herein 
referred to as the PPE Monograph,17 clearly outlines the stated goals of the PPE along 
with guidelines for the organization and administration of the examination. Along with 
the 1998 American Heart Association guidelines for cardiovascular screening of 
competitive athletes,18 these documents set the standard for the PPE. 
 
The PPE should be incorporated to detect conditions that may predispose injury or 
preclude participation in specific sports; prevent further injuries by identifying and 
treating musculoskeletal abnormalities; detect medical conditions that may be life 
threatening or disabling; determine the athleteôs general health; assess fitness level for 
specific sports; advise the athlete in which sports he or she can participate if a condition 
exists that precludes participation in some sports; develop treatment and rehabilitation 
plans for problems; counsel the athlete on health-related issues such as nutrition, 
alcohol, drugs, and other psychosocial issues,;and meet legal and insurance 
requirements. 16-20  
 
Discovery of limiting or disqualifying conditions 
Conditions such as acute, recurrent, chronic, or untreated injuries or illnesses may 
compromise the performance of the athlete and place him or her at greater risk for the 
development of other injuries. For example, examination of foot pain in a young 
gymnast may uncover a chronic stress fracture that may be due in part to an underlying 
eating disorder and, if left unrecognized, may lead to further disability and injury. 
 
The discovery of a new medical condition during the PPE is very rare. Recently, the 
Mayo Clinic21 reported that of 2,739 students screened over a 3-year period, 13.9% 
were given dispositions other than being cleared for sports. In this group, 1.9% (53 
students) were not cleared for sports due to underlying medical concerns.  
 
Musculoskeletal abnormalities accounted for the largest proportion of those not cleared 
(43.4%). Cardiac abnormalities, which included exertional presyncope or syncope and 
palpitations, were the second leading cause of a ñnot clearedò disposition.  
If medical conditions are identified during the PPE, recommendations for handling these 
problems should be dealt with on an individual basis and follow guidelines set forth by 
the AAP22 and the 26th Bethesda Conference.23 A summary of these guidelines can be 
found in various sources, including the PPE Monograph.17  
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Sudden death 
The incidence of sudden death in school-age athletes is low compared with the number 
of musculoskeletal injuries incurred during participation. However, sudden death in a 
young competitive athlete is usually a devastating and tragic event that affects the 
community. Most cases of sudden death are related to underlying cardiac abnormalities. 
Maron et al.24 evaluated a total of 158 sudden deaths that occurred in trained athletes 
between 1985 and 1995. A total of 124 deaths were cardiac: 48 (36%) were due to 
hypertrophic cardiomyopathy and 17 (13%) were due to congenital malformations of the 
coronary arteries. In 3 individuals (2%), a ñnormalò heart was found on autopsy with no 
other apparent cause of death. In the same study, Maron et al.24 noted that PPEs were 
performed before competition in 115 of the 158 cases reviewed. Of these 115, only 4 
(3%) were suspected of having cardiovascular disease and the cardiovascular 
abnormality responsible for sudden death was correctly identified in only 1 athlete 
(0.9%).  
 
Given this information, it has been argued that the PPE may not be an adequate tool in 
assessing risk for sudden death in young athletes. Many articles have been written 
about using other noninvasive means for screening this population such as the use of 
echocardiograms, electrocardiograms, and stress tests to identify those at risk. This 
testing is cost prohibitive and the yield is too low to have a dramatic impact on the 
overall screening process and therefore is still not required as part of the PPE.23, 25-28 
However, there remains a critical need for effective, low-cost screening methods. The 
American Heart Associationôs29 history module that consists of five questions has been 
adopted by some states for use on the PPE and may be a reasonable alternative.  
 
Assessing general health of the athlete 
The PPE should be considered as part of an overall health care plan for the secondary 
schoolïage athlete and should not be a substitute for the student-athleteôs routine 
medical care. It can be incorporated into a regular examination with the student-
athleteôs primary care physician and should not replace regular scheduled visits and/or 
checkups. Unfortunately, approximately 80% to 90% of adolescents report that the PPE 
substitutes for a routine examination.30  
 
It is important to recognize that the PPE may be the only contact that some student-
athletes have with a physician on a regular basis and that attention should be given to 
issues of routine health maintenance. A standardized form, like that printed in the PPE 
Monograph,16, 17 helps address some of these issues and can aid in further screening of 
potential problems and/or deficiencies.  
 
Assessing fitness level for specific sports 
The fitness assessment should include body composition, flexibility, strength, and 
endurance.16 Not all of these components can be routinely assessed as part of the PPE, 
but a review of some of these components and a discussion of the sports in which they 
want to participate can help establish a baseline for training. For example, an obese 
male who wants to participate in his high school football program should be counseled 
on the effects his weight may have on his play. The excess weight may also make him 
more prone to heat injuries and this should be discussed, by a member of the AHCT, 
with the athlete, his parents/guardians, and the coaching staff. The athlete should be 
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encouraged to participate because the physical activity is important, but it should also 
be recommended that he be counseled on proper nutrition, weight training, and aerobic 
conditioning prior to and during the season to help improve his performance and to 
avoid injury and illness. 
 
Counseling athletes on health-related topics 
The PPE affords an opportunity for the physician to counsel athletes on potentially risky 
behaviors such as drug, alcohol, and supplement use and nutritional concerns. As 
previously noted, the PPE may be the only contact a student has with a health care 
provider during the school year and this opportunity should not be lost.  
 
The use of a standardized PPE form that includes questions about drug, alcohol, and 
supplement use and concerns about weight can provide a useful screening tool for the 
physician and coaching staff; any ñyesò response should prompt discussions with the 
athlete at the time of the PPE. Further recommendations for counseling and/or follow-up 
with the athlete's primary care provider can be made on an individual basis. In female 
athletes, a review of menstrual history is paramount because many young female 
athletes have menstrual irregularities that may be related to their training.  
 
Screening for amenorrhea, alterations in body image, and eating disorders can be 
accomplished by review of the medical history and discussion with the student-athlete at 
the time of the PPE. 
 
Implement rehabilitation programs 
If a chronic condition is uncovered during the PPE or if the athlete has not completely 
recovered from a prior injury, the examiner should address the potential for reinjury or 
the risk for other injuries. The medical team should perform a thorough evaluation. Any 
problems noted during this evaluation should be addressed, treated, or referred to an 
appropriate medical professional to prevent further injury 
 
McCoy et al.31 noted that primary care physicians now carry a major responsibility to 
become familiar with general rehabilitation principles for all types of sports-related 
injuries and that the reinforcement of a sophisticated plan of applying ice and elevation 
as treatment for acute injury and range of motion (ROM) exercises followed by 
strengthening exercises and functional evaluation is critical in the return-to-play decision 
process. It is no longer acceptable to keep an athlete away from the sport for an 
indefinite period of time. Short- and long-term goals of treatment need to be established 
and monitored. In schools or organizations with access to ATCs, this process can 
usually be accomplished more quickly and efficiently. If ATCs are not available, the 
responsibility rests with the primary care physician, team physician, school nurse, 
coaching staff, parents/guardians, and the athlete to ensure proper referrals to 
appropriate resources for an efficient and safe return to play. 
 
Meeting legal needs 
In 1988, Feinstein et al,32 found that 35 states require yearly physical examinations, 3 
states require a physical examination every 3 years, 1 state required only 1 physical 
examination, and 6 states did not specify their requirements. Many local school districts 
and organizations have their own policies in place with regard to the medical eligibility of 
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secondary schoolïage athletes, with the PPE, generally the cornerstone of this 
requirement. 
 
Strategies for implementation 
Implement an optimal time frame for the PPE 
While no time frame exists for performing the PPE, it has been suggested that the PPE 
be performed in advance of the sports season to allow optimum time to address any 
issues that may arise during the examination ï 4 to 6 weeks before the start of a season 
seems to be most appropriate. In scholastic sports played in the fall season, the PPE 
should be performed before the end of the preceding school year so that any chronic 
injuries can be addressed and a treatment plan can be laid out for the student-athlete 
for the summer months.  
 
Many schools and states require yearly evaluations as a prerequisite to participation. 
The American Heart Association18 recommends that both a history and physical 
examination be performed before participation in organized high school sports, with 
repeat screening every 2 years. An interim history should be performed in intervening 
years or sooner if there have been any changes in the student-athleteôs health. 
 
The AMA Group on Science and Technology endorses the work of Risser et al.33 and 
McKeag,34 who recommend that a PPE be performed at the beginning of any new level 
of competition with an intercurrent review before the start of each new season.35 
Regardless of the time frames adapted, it is important to realize the importance of 
routine screening for injury and illness recognition and prevention. 
 
Methods of performing the PPE 
The PPE can be performed in three different ways: (1) by the athleteôs private physician 
in the office setting; (2) by multiple examiners as part of a station examination; or (3) by 
a physician as part of a mass ñassembly-lineò examination.16, 19, 32 
 
Examination by the athleteôs private physician would be the most ideal situation 
because this offers the most continuity of care with the most comprehensive medical 
history. The physician is likely to have an established relationship with the athlete, and 
the components of the PPE can be incorporated into a comprehensive health 
evaluation. Unfortunately, not all physicians are familiar with sports medicine issues, 
and they may be limited in their ability to detect musculoskeletal abnormalities. Also, 
many student-athletes do not have a physician whom they see on a regular basis.13 
Communication issues may arise because the private physician is not usually the 
school or team physician. Confusion regarding abnormalities, treatment plans and 
clearance can ensue if concerns are not directly forwarded to the ATC, coaching staff, 
and/or athletic director by the private physician. Comments from the primary physician 
should be forwarded to on-site personnel through the AHCT to alleviate any possible 
problems. 
 
The station method, in which components of the PPE are broken down and delegated to 
adequately trained support staff, has been more widely accepted as the best model for 
efficiently performing large numbers of examinations.16, 18, 19, 33  
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These stations are often staffed by personnel who are educated in sports medicine and 
can provide better evaluation of potential problems. The final station is manned by the 
supervising school or team physician, who reviews each athleteôs history and physical 
examination and makes final recommendations with regard to clearance. This method is 
very helpful in providing adequate communication with the other members of the AHCT 
and the coaching staff, as most will be actively involved in the PPE process. A potential 
drawback to the multistation PPE is lack of sufficient qualified medical personnel to man 
the stations. In addition, any abnormal findings identified through use of this method 
should be reported back to the athleteôs family physician for follow-up care. 
 
The ñassembly lineò method or traditional ñlocker roomò examination, in which one 
physician examines a large number of athletes with little or no support staff, is very 
inefficient and not recommended.18 
 
Identify and use a standard form for all PPEs 
The history portion of the PPE is vital in obtaining accurate and up-to-date information 
regarding the student-athleteôs past medical problems, injuries, and current 
medications. Rifat et al.35 reviewed 2,574 PPEs and showed that the history accounted 
for 88% of the abnormal findings and 57% of the reasons cited for restriction from a 
particular sport. Many sources advocate the development of a standardized form to help 
ensure uniformity; these forms can be given to the student-athlete before the PPE for 
completion of the history section with their parents/guardians. The history section 
should include questions that assess for the following13, 16, 17, 19: 
 
1. Past injuries causing the athlete to miss a game or practice. Specific questions 
should be posed regarding a prior history of fractures, operations, or use of casts or 
braces. 
 
2. A loss of consciousness or memory after a head injury. Repeated concussions may 
be criteria for exclusion from contact sports and/or prompt or warrant a comprehensive 
assessment.  
 
3. Previous exclusion from sports for any reason 
 
4. Syncope, near syncope, chest pains, or palpitations during exercise. Specific 
questions regarding passing out, nearly passing out, chest pains, or irregular heartbeats 
during exercise must be asked because these may be the only clue to an underlying 
cardiac condition. 
 
5. Past medical history. This includes conditions currently being treated, history of 
asthma or exercise-induced bronchospasm, history of one paired organ, and history of 
sickle cell disease or trait. 
 
6. Prior surgical procedures and complications 
 
7. Current medications and dosage 
 
8. Allergies to medication, stinging insects, foods, and other environmental triggers 
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9. Immunization records, including tetanus 
 
10. Family history of sudden death 
 
11. Menstrual history with age of menarche and frequency of menses for all female 
athletes 
 
12. History of significant weight gain or loss and the athleteôs perception of his or her 
current body weight 
 
13. History of over-the-counter supplement use  
 
The physical examination portion of the PPE form should include the following13, 16, 17, 
19: 
1. Vital signs, including height, weight, blood pressure, and resting and postexercise 
pulse 
 
2. Vision screening with the use of a traditional Snellen chart. If corrected acuity in 
either eye is 20/40 or greater, the athlete should be referred to a specialist for follow-up. 
 
3. Tanner staging 
 
4. Assessment of the head, eyes, ears, nose, mouth, and throat for any abnormalities  
 
5. Cardiovascular and lung examination 
 
6. Abdominal examination with evaluation for hernia in males. Pelvic examinations in 
females should be referred to appropriate specialists if the history warrants concerns 
because these are usually not required as part of the PPE. 
 
7. Muscle strength testing and brief neurological assessment 
 
8. Examination of the skin for any rashes, chronic skin condition, or abnormal moles 
 
9. Musculoskeletal evaluation. This should include ROM testing in the upper and lower 
extremities; assessment of laxity or instability in the shoulders, elbows, wrists, hips, 
knees, and ankles; and assessment of the spine for scoliosis and/or abnormalities of the 
thorax, such as pectus excavatum. 
 
10. Section to list abnormalities and recommendations for clearance and, if necessary, 
treatment plans  
 
11. Determine Body Mass Index (BMI) 
 
Preprinted forms that encompass all of the above points can be found in several 
sources, including the NFHS Sports Medicine Handbook16 and the PPE Monograph.17 
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These forms can be copied and adapted to the needs of the school district or 
organization. 
 
Communication system 
A good communication system should be in place between the medical staff, athlete, 
parents/guardians, coaches, and athletic director. It is recommended in HIPAA that this 
communication begin with a formal letter to parents/guardians advising them of the 
purpose and nature of the PPE. Consent forms and a copy of the PPE history can be 
mailed separately or along with the introductory letter with instructions for completion 
before the PPE. A cover letter should also accompany the PPE to the family physician 
as a mechanism to avoid any communication problems that could arise. This cover 
letter should specifically ask for any physician comments on any specific concerns that 
might affect athletic performance as well as suggested rehabilitation or treatment 
options for current problems. Once the data have been collected, it must be kept on file 
for reference purposes; this should be the responsibility of the school nurse or ATC. If 
the athlete is participating in a non−school-sponsored program, the sponsoring 
organization should keep these records up to date. Any abnormalities need to be 
communicated to the student-athlete, his/her parents/guardians, the ATC, and the 
athletic department. If the student opts to have the PPE performed by his or her primary 
care physician, the use of the standardized PPE form is imperative to maintain 
uniformity and to ensure that all components of the examination have been addressed. 
New regulations instituted by HIPAA may require other specifications with regard to the 
privacy of these records; this should be part of the organizationôs overall compliance 
plan. School-based groups should adhere to FERPA regulations. 
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PROMOTING SAFE AND APPROPRIATE PRACTICE, COMPETITION, AND 
TREATMENT FACILITIES 

 
Secondary schoolïage athletes have a right to play in facilities that are safe and without 
the potential for unnecessary harm. When injuries do occur, these participants also 
have a right to be treated in a clean and appropriate environment that is dedicated to 
this purpose. While the benefits young athletes gain from sports participation are 
immeasurable, the impact of accidental injuries and deaths to this age group cannot be 
ignored. Although very few youth sports injuries are fatal, or even catastrophic, their 
frequency and financial impact warrant our attention. The U.S. Consumer Products 
Safety Commission has estimated that up to 22% of girls and 39% of boys in organized 
sports are injured per season.36 According to the National Youth Sports Safety 
Council,37 sports-related injuries to youths up to 14 years of age cost society more than 
$49 billion in 1997.  
 
These statistics, coupled with a desire to make sports participation a positive 
experience for children, underscore the need to prevent injuries whenever possible. 
Making sports facilities safe for young athletes is of paramount importance.  
 
Providing safe facilities is an integral component of effective sports management and is 
governed by ethical, legal, and other administrative considerations. Safe facilities 
provide the opportunities for safe participation and a positive experience for the young 
athlete. The right to participate in safe and healthy environments is contained in The Bill 
of Rights for Young Athletes.38 Well-maintained facilities ensure that safety is a priority, 
and that priority is then carried to the public. 
 
A review of case law shows that sponsoring organizations that do not provide a safe 
environment expose themselves to unnecessary legal action and the athletes they are 
supposed to help to undue preventable injury. Facilities that are not maintained routinely 
also provide opportunity for undue accidental injury.  
 
Countless lawsuits have been filed, and frequently won, by parties who have sustained 
injuries due to improper inspection and maintenance of facilities,39-41 hazards in and 
around facilities,42-45 unsafe grounds and external walkways,46-48 and improper facility 
signage.49-51 Such litigation depletes the financial resources of sponsoring institutions 
and reflects a negative image to the public about the specific institution and about 
sports in general.  
 
Federal, state, local, and professional guidelines regulate certain aspects of most sports 
facilities. Parties who administer youth sports programs can avoid potential professional 
censure or criminal proceedings through diligent compliance with regulations pertaining 
to health and safety. 
 
Components of recommendation  
Athletic facilities can vary greatly in size and complexity. Regardless of the size and 
purpose of a facility or the resources of its caretakers, entities that sponsor sports 
opportunities for secondary schoolïage athletes should ensure that all facilities are 
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safe. The AHCT can play a vital role in sports facility safety issues, specifically 
maintenance and sanitation, use, and supervision.  
Maintenance and Sanitation 
A regular maintenance program should be developed for all said facilities and capital 
equipment. Organizations sponsoring athletic events for the secondary schoolïage 
athletes, as well as members of the AHCT, should be aware of maintenance issues in 
and around the athletic facility. In addition, it is imperative for AHCT members to 
incorporate proper sanitary procedures when treating the secondary schoolïage athlete 
and to provide guidance and recommendations for coaches to comply with proper 
sanitary, maintenance, and repair procedures. 
 
Maintenance schedules should follow industry or regulatory standards. Individuals who 
will perform specific maintenance tasks must be familiar with the prerequisite 
techniques (e.g., pool sanitation, field maintenance) and ensure that these techniques 
are used. With indoor facilities, appropriate circulation, temperature, and humidity must 
be maintained. Other health and safety considerations pertaining to sports facilities may 
include electrical, lighting, signage, and slip control areas of floors. 
 
Locker rooms, bathrooms, and shower areas can present special problems in 
maintaining a safe environment for young athletes. According to Seidler,52 ñConcrete 
floors and walls, steel lockers with sharp corners, and standing water, all make locker 
rooms perhaps the single most dangerous facility in sports and recreation.ò Because of 
the potential for injury and infection that these areas pose, they should be checked 
frequently for hazards, sanitized regularly, and supervised closely to prevent horseplay. 
  
When dealing with outdoor facilities, the sponsoring organization should be concerned 
with the ground and surface conditions, spacing around fields, and vehicular traffic 
around the facility. Hazards in any of these areas could pose a risk to participating 
secondary schoolïage athletes. Ground hazards requiring immediate attention include 
holes and depressions in fields, excess moisture, erosion, rocks, broken glass, and 
playing surfaces or access ways that are abnormally uneven. Prior to athletic 
competitions, the grounds and/or playing fields should be inspected by the coach or an 
on-site member of the AHCT as a means of injury prevention. Structures that encroach 
upon playing areas should be moved. If this is not feasible, then the activity should be 
repositioned or modified to eliminate potential player impact with the structure. Other 
hazards include low hanging power lines over playing areas and exposing young 
athletes to vehicular traffic, either as they play or as they enter and leave the facility.  
 
When a facility hazard is discovered, it is appropriate to either avoid using the facility or 
modify the sports activity to avoid exposing the young athletes to the hazard. If the 
problem cannot be corrected on the spot, written reports and requests for repairs should 
be submitted at the earliest opportunity. 
 
Treatment facilities where athletes would be provided injury treatment and rehabilitation 
should be maintained in a manner consistent with medical facilities.  
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Use and Supervision 
Before activity begins, venue-specific Emergency Action Plans (EAPs) must be 
formulated, reviewed, and posted within the facility (Section 5 of this document 
addresses EAPs in detail). Adult sponsors must ensure that first aid/emergency 
equipment is readily available, that some form of communication is available to contact 
EMS personnel, and that the facilities are accessible to EMS vehicles. This designation 
should be clearly marked so all know where help can be obtained. In addition, an area 
of the facility should be dedicated to sports medicine, with an AHCT member available 
to provide appropriate treatment and care for injuries sustained through the course of 
participation in sport.  
 
To minimize injury potential, the activities of young athletes must be supervised. 
Athletes must also be instructed to use facilities safely. This is particularly true in higher-
risk venues, such as aquatic facilities. The use of appropriate signage can help instruct 
the secondary schoolïage athlete on safe facility use, but should be used in conjunction 
with appropriate adult supervision. Some signage, such as those marking emergency 
exit routes, may be required and/or regulated by local fire codes. Signage should 
comply with the American National Standards Institute (ANSI) and other professional 
standards for readability, color, and size. Although specific needs will be unique to a 
particular facility, safety-oriented signage within sports facilities can include general 
regulations for facility use, instructions for use of specific equipment (e.g., weight 
equipment, whirlpools, saunas), the EAP, the location of emergency/first aid equipment, 
the location of automated external defibrillators (AEDs) if available, warning signs 
identifying known or potential hazards, and markers to delineate play/activity areas, as 
well as those used to designate buffer areas around equipment. 
 
Facilities specifically designated for injury treatment and rehabilitation should be used in 
a manner that promotes a safe environment for all participants and allow direct 
supervision of all athletes and equipment at all times by a qualified member of the 
AHCT. 
 
Construction and Design 
The opportunities to be involved in the design and construction of sports facilities are 
limited, but there is little doubt that a well-designed facility can make the job of injury 
prevention easier. In addressing the significance of design and construction on sports 
facility safety, it has been noted that poorly planned, designed, or constructed sports 
and recreation facilities often lead to an increase in the exposure to hazardous 
conditions for the participants.52 In addition, these hazardous conditions may make 
facility maintenance and daily operation more difficult and can increase liability. 
 
Problems commonly encountered in the design and construction of sports facilities 
include the use of improper building materials, poor access control and security, poorly 
planned pedestrian traffic flow through activity areas, a lack of proper storage space, 
inadequate lighting, and inadequate safety zones around courts and fields. It should be 
noted that once construction on a sports facility has been completed, these problems 
can be difficult to correct. 
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Strategies for implementation 
The best implementation strategy begins during the design and construction of new 
athletic facilities to ensure that all of the safety features listed above are present. 
However, because most secondary schoolïage athletes practice and compete in 
existing facilities, individuals and organizations involved with these athletes should 
implement strategies to establish procedures, inspect facilities, and record and repair 
potential hazards. 
 
All parties involved with youth sports activities should regularly and thoroughly inspect 
their facilities: coaches, administrators, grounds/facilities staff, and members of the 
AHCT. Some areas, such as fixed building structures, will require less frequent 
inspections, whereas other areas, such as fields and floors, must be constantly 
inspected. Young athletes should be encourage to be a part of this ñinjury prevention 
teamò by immediately reporting any unsafe conditions to their adult sponsor.  
 
The methods to be used for evaluating the safety of facilities and locations to be 
inspected should be established and recorded (Table 2). In general, sports safety 
inspections should include all structures and surfaces used by the athletes. A form or 
other instrument onto which findings are recorded can be helpful. The individual 
performing the inspections should sign the tool. As Hossler53 points out, ñIt is better to 
prepare than to repair.ò This statement underscores the importance of aggressive injury 
prevention in youth sports. Many strategies for providing safer sports facilities have 
been previously mentioned in this document. The success of any sports facility safety 
program depends on the cooperation of many individuals, from players to parents to 
coaches to administrators. Therefore, it is of paramount importance to involve these 
persons as the program is planned and then implemented.  
 
In addition, Clover54 suggests professional staff use the mental cue ñS.A.F.E.ò to ensure 
safety in the performance of their duties and responsibilities: Supervision from the 
locker room to the practice field. Aid the athletes when needed. This includes creating 
and practicing the EAP; keeping proper records of physical examinations, injuries, 
treatments, insurance, parental releases, and equipment; ensuring first aid kits are 
available and well stocked; and checking to ensure that water and injury ice are 
available for the athletes. Facilities must be checked daily for possible hazards. If there 
is a hazard, the area must be clearly marked or precluded from use. A written work 
order must be filled out and a time frame for completion of work must be established in 
writing on the work order. A copy of the work order should be kept on file. Equipment in 
facilities should be checked daily. From the pitching machine to the modalities used in 
the athletic training room, all equipment should be well maintained. This ensures the 
equipment lasts longer and stays in proper working condition. 
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ADVISING ON THE SELECTION, FIT, FUNCTION, AND MAINTENANCE OF 
ATHLETIC EQUIPMENT 

 
Participation without proper equipment, or with equipment that is inappropriate or 
improperly fitted, subjects the participant to an increased risk of injury, illness, and even 
death. A great number of secondary schoolïage children want to participate in sports, 
and most parents allow and encourage their participation. Equipment essential to some 
sports (helmets, shoulder pads for football, sticks for field hockey) may be supplied by 
the sponsoring organization or the individual participant. If a sponsoring organization 
requires the participant to provide such equipment, it is incumbent upon the sponsoring 
entity to ensure that all equipment worn and used is appropriate and properly fitted. In 
addition, equipment specific to the purpose of caring for injuries and illnesses of athletes 
on-site will be addressed. Proper supervision is also essential when using equipment, 
including frequent inspections to ensure proper fit and function. Safe, effective, and 
appropriate equipment should be maintained and provided to the participant. 
Sponsoring organizations that require the participant to provide their own equipment 
must ensure that personal equipment complies with requirements outlined by a sports 
regulatory agency. 
 
Entities that provide guidelines for approval of athletic equipment are the National 
Operating Committee on Standards in Athletic Equipment (NOCSAE) and the American 
Society for Testing and Materials (ASTM). Equipment that has not been approved by 
certifying bodies ï that is, inappropriate equipment or appropriate equipment that is 
improperly fitted or in poor repair or not maintained on a regular schedule ï could 
introduce the athlete to injury that is needless and preventable. 
 
Equipment that is properly fitted and appropriate for the sport or activity is essential for 
the secondary schoolïage athlete to be able to enjoy athletic participation in a safe and 
orderly environment. ATCs and educated coaches of the particular sport are the 
persons most likely to have the education and qualifications to select, fit, maintain, 
inspect, and supervise athletic equipment use. An on-site member of the AHCT may be 
recommended as responsible to perform this activity and a member of the AHCT can be 
responsible to oversee this in the absence of an on-site AHCT member. A review of 
case law shows that equipment that is not well maintained or improperly fitted can 
contribute to, if not cause, injury to participants. In addition, the use of equipment that 
has not been approved by the appropriate certifying body exposes the athlete to injury 
as well as liability and negligence to the sponsoring entity.4-6, 55-65  
 
Fitting Protective Equipment 
Ensuring that all athletes have properly fitting equipment is important to maintaining a 
safe athletic environment. Sponsoring agencies should ensure that qualified personnel 
(coach, ATC, equipment manager) fit equipment and that the participant has 
appropriate equipment for participation. Schutt Inc., a helmet manufacturer, as well as 
other manufacturers, provide detailed instructions on the fitting of their equipment.66-68 
Use of these instructions should be followed when fitting participants or the sponsoring 
agency could be found liable. In the case of Gerritty v. Beatty,63 the school was found 
liable when an athlete reported poorly fitting equipment and the school had done 
nothing about it.  
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Maintenance and Reconditioning 
Once equipment is properly fit to the athlete, sponsoring agencies and members of the 
AHCT must make sure the equipment is properly maintained and reconditioned. All 
athletic equipment should be examined periodically during the season and the fit 
maintained throughout the season (i.e., if an athlete shaves his head, the helmet should 
be refit).69 In addition, school and team officials should closely inspect any equipment 
used by or around participants and know the risks involved in the use of such 
equipment. Case law has judged in favor of the plaintiffs in cases where a latent defect 
in a pitching machine caused injury to the face of an athlete while the machine was 
unplugged58 and where a vaulting horse was altered and the holes for the pommels 
were exposed.65  
 
Many manufacturers now recommend that equipment be reconditioned on a regular 
basis, checking for flaws and defects in the product. Most manufacturers state that they 
will not stand behind the product if the proper reconditioning and checks have not been 
made.70 In the case of Gerritty v. Beatty,63 the school district was found negligent for 
refusing to furnish well-maintained equipment. Therefore, school districts should ensure 
that qualified personnel purchase, fit, and maintain appropriate athletic equipment and 
recondition existing equipment according to manufacturer recommendations. In 
addition, the sponsoring organization should be cautioned not to accept used equipment 
passed down from higher level organizations unless the equipment has been properly 
maintained and reconditioned. 
 
Supervision During Use of Equipment 
Finally, all participants in physical education, sports, and recreational teams and events 
have the right to be supervised by qualified and competent coaches and provided with 
competent health care.71 Competent may be defined as being proficient in the skills 
required by the job description and training. Sponsoring entities and governing bodies 
should ensure that competent, trained individuals always supervise participants. State 
or local regulations may influence the parameters of what is required for appropriate 
supervision. Training should focus on the sport(s) to be supervised, as well as proper fit 
and use of equipment. In addition, the sponsoring entity or school should provide 
adequate and appropriate health care as described throughout this monograph.71, 72 
 
Lack of appropriate supervision when using equipment in sport can also expose the 
athlete to undue risk. Two cases, Grant v. Lake Oswego School District Number 759 and 
Tiemann v. Independent School District #740,65 provide emphasis that not only should 
participants be supervised while using equipment but also that the supervisors or 
coaches should be trained in how to adequately supervise individuals. In both cases, 
equipment was used that either was set up incorrectly or dangerously (Grant) or was 
faulty (Tiemann). 
 
Components of recommendation 
The sponsoring organization should identify personnel to educate in the necessary 
procedures to appropriately select, fit, and maintain all equipment specific to individual 
sports; protective equipment consistent with specific sports; and protective equipment 
general to all sports. The person who issues equipment should be trained in the proper 
fit, function, and use of athletic equipment specific to his/her sport. Members of the 
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AHCT should be educated on the proper selection, fit, and maintenance of athletic 
equipment and take an active role in reviewing quality and selection of safety equipment 
provided by a sponsoring organization. Equipment should be chosen based on the 
appropriateness to the sport, level of competition, age of participants, and overall 
quality. Maintenance of such equipment should be subject to a predetermined schedule 
and follow all of the manufacturer's recommendations and rules of the governing 
sporting association.  
 
Rule changes should be investigated by governing bodies of contact and collision sports 
and of small ball sports to protect the face and eye from injury. Rules should include 
requiring the use of eye protection in practice and games.73, 74 Investigation by a 
governing body provides the basis for rules changes to be implemented by that 
governing body. These changes should be based on scientific data. Governing bodies 
should use such scientific data to amend rules to best protect the participant. 
Many times, professional athletes do not wear a complete set of pads, making it enticing 
for younger athletes to emulate the actions of the professionals. Secondary school 
leagues and officials should be encouraged to enforce the rules designed to protect 
these players.  
 
Strategies for implementation 
Coaches, parents, athletes, and members of the AHCT should be aware of the 
limitations of each piece of equipment and be able to instruct the athlete in its proper 
use, as well as potential hazards with its misuse. Sponsoring entities should mandate 
general training as well as sport-specific training for all coaches and individuals dealing 
with participants, including but not limited to equipment fit, function, and maintenance.71, 
72 In addition, sponsoring organizations should require appropriately trained personnel 
to maintain adequate supervision (i.e., within a close proximity as to prevent an 
inappropriate or dangerous action) of participants at all times.   
 
With respect to equipment, braces should be used to treat or prophylactically prevent 
injury as directed by, or under the supervision of, a physician.75 A qualified member of 
the AHCT should be the designated person to determine and fit appropriate braces, 
tape, or safety equipment. Shoulder harnesses; braces for the wrist, elbow, ankle, and 
knee; and custom-made braces should all conform to the rules of the sport and be used 
under the direction of a physician or other health care provider.75 No equipment should 
be modified from manufacturers' standards. Equipment should be used only for the 
intent it was manufactured.  
 
Mouthguard use is recommended for all sports with a risk for mouth and dental injuries. 
The use of a mouthguard is required by some organizations in football, lacrosse, ice 
hockey, and boxing for both practices and games.76-78 Organizations that sponsor 
sports in which mouthguards are required should provide education to the participants 
and parents on the appropriate fit and care of mouthguards.79  
 
Helmets for all sports should always comply with the appropriate standards. They 
should be periodically inspected and reconditioned in accordance to the manufacturers' 
recommendations. Helmets should be used only as directed and should never be used 
as a weapon or be the point of attack.16, 69, 80, 81 
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Facial protection or facemasks should be worn in sports where such rules apply or the 
possibility for injury to the face is high, such as football, ice hockey, menôs lacrosse, 
baseball, and softball. In baseball and softball, it is recommended that children between 
5 and 14 years of age wear a batting helmet with a polycarbonate face shield.82-84  
 
Eyewear is recommended as a wise precaution in limited-contact sports85 such as 
racquetball and high school girls' lacrosse.74 Extra eye protection should be required for 
any athlete with corrected vision poorer than 20/40 in either eye or with a history of eye 
injury or surgery.69, 74  
 
Footwear that fit and is appropriate for the sport and playing surface should be used. 
The footwear should be replaced when worn out.69 
 
Athletic mats, such as those used in wrestling, should be cleaned at least once daily 
and on a regular schedule with a tuberculocidal cleaner. Further study is recommended 
to determine the effectiveness of mat-cleaning programs to prevent the spread of skin 
disorders in wrestling.86 
 
Maintenance and reconditioning are essential in providing appropriate safe equipment. 
A member of the AHCT should document that a designated employee of the sponsoring 
organization has been trained in the proper fit and care of athletic equipment in the 
absence of an on-site AHCT member. Sponsoring entities should schedule regular 
maintenance before equipment is issued to or used by participants. Inspections should 
be performed on a regular basis throughout the course of the season. In addition, 
season-end equipment inspections are also recommended to ensure that equipment is 
repaired or replaced before the start of the next season. 
 
In some sports, forms stating ñassumption of riskò for equipment fitting and appropriate 
use should be used to ensure that there is proper documentation that the participants, 
and their parents, understand these concepts. If rule changes are to be used to 
implement improved equipment to protect the participant, care must be used to address 
public education, the cost of implementation, liability, manpower to implement the rule 
changes, and the timing of the program.  87 
 
Additional research has been identified in a number of recommendations. This research 
is vital in determining how best to protect the participant in any sports program. Every 
effort or consideration should be made to fund research when it is proposed. 
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DEVELOPING AND IMPLEMENTING AN EMERGENCY ACTION PLAN 
 
Sports-related injuries and illnesses are common in athletics involving secondary 
schoolïage athletes. Members of the AHCT, along with coaches and administrators, 
need to be prepared for possible emergency situations through the development and 
implementation of a comprehensive Emergency Action Plan (EAP). 
 
An understood principle within athletics is the possibility that a serious or life-threatening 
injury and/or illness may occur. There are both intrinsic and extrinsic risks involved with 
participation in athletics, and it is essential for the sponsoring organization to have a 
well-developed EAP for such instances to ensure that the appropriate care can be 
provided in a timely manner. In addition, the EAP should include planning for events 
that are not athletic related such as natural disasters and crowd control problems that 
may occur when large groups of people are gathered for athletic events. 
 
In 2002, NATA issued a position statement regarding the need for established 
emergency plans in all athletic venues and suggested guidelines for developing and 
implementing the plans.88 The need for an EAP has been well documented in literature 
and injury/illness statistics15, 88-94 and supported in case law.95 In Kleinknecht v. 
Gettysburg College in 1993,96 it was decided that an institution owes a duty to each 
athlete to provide an emergency plan that is adequate for the risks involved in sport 
participation. This extends beyond the collegiate level and interscholastic athletic 
events, as seen in Barth by Barth v. Board of Education in 1986,97 which showed the 
need for obtaining prompt medical treatment for students injured in physical education 
activities. In the case of Jarreau v. Orleans Parish School Board in 1992,98 a school 
board was found to be vicariously liable for the failure to promptly seek medical 
attention for an injured athlete. The implementation of an EAP addresses these needs 
and provides the most efficient opportunity for treatment for injury and/or illness. 
 
Components of recommendation 
The AHCT is an important component of establishing a good EAP. The medical 
personnel who make up the AHCT often have experience in various areas of 
emergency athletic care and can contribute to the plan to ensure it is comprehensive 
and appropriate for school-age athletic events. The development of an EAP requires the 
input of all members of the AHCT in addition to the administrators of the sponsoring 
organization, coaches, and facility managers, along with parents and official groups. 
This allows for the writing of a comprehensive EAP that fully covers all aspects of 
emergency situations and environmental conditions and involves the expertise and 
cooperation of all team members. Examples of individuals to participate in EAP 
development include the members of the AHCT, coaches, administrators, venue 
managers, officials, and organizations. 
 
If the event will take place in areas such as city parks, recreation departments, or golf 
courses, then the governing bodies of these organizations should also be involved or 
consulted in the development of the EAP. This multiorganization committee would be 
responsible for developing protocols to manage emergency situations, including 
establishing the chain of command for emergencies, the specific responsibilities for 
each team member, emergency situations specific to each sport, emergency situations 
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specific to a particular venue, the necessary emergency equipment and use of said 
equipment and the training of athletes to help the coach in an isolated situation.  
 
Once the EAP has been developed and implemented, it is essential that all personnel 
be fully trained in the steps of emergency management, that these training procedures 
are documented and that there is communication with EMS personnel before the event 
to ensure cooperation and quicker response to emergency situations. Game and event 
personnel should also be trained in the necessary skills for emergencies, such as first 
aid, CPR and AED use, and the prevention of disease transmission. 
 
Minimum athletic emergency equipment should include vacuum splints (or suitable 
alternative), a long spine board (or scoop stretcher), hard neck (Philadelphia) collars, 
facemask removal equipment, resuscitation masks, shoulder immobilizers, blankets, 
crutches, blood pressure cuff, gloves for universal precautions, and a first aid kit. 99 
It is also advisable to have access to an AED during practice and/or competition. This 
emergency equipment must be readily accessible during all practices and games to all 
staff responsible for first aid or medical care of the injured athlete.72 
 
Steps should also be in place for the documentation of all injury and/or illness situations 
that occur during the event. A review of the established procedures and all incidences of 
emergency situations should occur at the conclusion of each event, and a 
comprehensive review of the entire EAP should occur on an annual basis. 
 
Strategies for implementation 
One of the most important immediate steps is to identify the appropriate personnel to 
write the EAP. The AHCT should be led by a medical director, preferably the team 
physician, and include the other members of the team. The members of this team must 
take into consideration all possible emergency situations that might arise during practice 
and/or competition. Categories of incidences to consider would be life-threatening 
injuries, life-threatening illness, and environmental threats. There should be specific 
thought given to the types of possible incidents based on the type of activity as well as 
the specific venue in which it is being held. It is also imperative to ensure that 
emergency medications, such as an individual athleteôs asthma inhaler, EpiPen, 
Glucagon, or insulin, are available and that the correct protocols for use are followed. 
Although it is not anticipated that all contingencies will be thought of, a well-developed 
plan can cover most emergencies and leave a protocol in place to address other issues 
that arise. The development team should carefully document the emergency treatments 
and procedures for incidences based on the input and advice of physicians, ATCs, EMS 
personnel, and other qualified AHCT members. Careful consideration should be given 
to establishing and documenting specific responsibilities for each member of the AHCT 
before and during the event.  
 
Written documentation should also include the types and locations of emergency 
equipment present, methods of communication (e.g., walkie-talkie, cellphone, land line 
telephone), venue-specific maps, and the location of the hospital or other health care 
facility for transportation and a list of emergency telephone numbers. 
 
Once the EAP has been written, it is essential to review, practice, and revise the EAP 
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so that all duties and responsibilities are clearly outlined and understood. Placing the 
responsible individuals in mock scenarios is an effective way of testing the EAP for 
validity. Documentation of all emergency situations during an event is key for liability 
issues and for revision of the existing EAP. At a minimum, the EAP should be reviewed 
and practiced on an annual basis and subsequent retraining should take place to 
refamiliarize the necessary personnel with their duties and responsibilities. 
 
There are several existing documents from supporting organizations that can assist in 
the development and implementation of an EAP for various venues and athletic 
settings, including those published by the NATA 88, NFHS16, NCAA94, 100, American 
Academy of Pediatrics 15, 91, 92, 94, 100, AOSSM101, and The Inter-Association Task Force 
for Appropriate Care of the Spine-Injured Athlete.102 
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ESTABLISHING PROTOCOLS REGARDING ENVIRONMENTAL CONDITIONS 
 
Secondary schoolïage individuals participating in athletics are subject to injury due to 
adverse environmental conditions. Each organization that sponsors an athletics 
program should establish protocols related to adverse environmental conditions specific 
to their region. The organizations should identify individuals responsible for ensuring the 
implementation of the protocols. 
 
Adverse environmental conditions pose varying challenges to athletic events based on 
geographic regions and the influencing factors specific to those regions. The sponsoring 
organizationôs AHCT should be responsible for the development and implementation of 
policies regarding adverse environmental conditions. Threats can include heat stress, 
cold stress, lightning, severe weather, air quality, insects, rodents, reptiles, fire, and 
possible allergic reaction−inducing conditions. Other factors as indicated by geography 
and climate should be taken into consideration. 
 
It is an understood principle that adverse environmental conditions can pose potential 
threats to the safety and welfare of athletic participants. Therefore, it is essential that 
institutions and organizations associated with athletic events have policies and 
protocols in place to regulate athletic participation.101 These protocols should be specific 
to each athletic venue and should take individual geographic effects into consideration. 
Some environmental conditions can pose greater threats to athletes in particular regions 
of the country. 
 
There are several environmental considerations and threats that can be included in an 
individual protocol depending on the venue and geographic region, as given earlier. 
Several established policies regarding heat stress,103-107 cold stress,107, 108 and 
lightning109, 110 can be used as models for development. Other environmental condition 
protocols should be established with the members of the AHCT to ensure that all 
contingencies have been discussed in detail. 
 
Heat Stress 
Exercising in hot temperatures has been shown to have a variety of physiological 
effects on the human body and can compromise the health of the athlete if not closely 
monitored.111, 112 Heat acclimatization is a process through which athletes improve from 
a physiological standpoint when exposed to exercise in the heat through careful 
monitoring.113 Athletes often become acclimatized and adjust to the demands placed on 
the body by exercise in heat. Throughout this acclimatization period, they should be 
closely monitored by qualified personnel, most preferably an on-site member of the 
AHCT.114 The responsibility of the members of the AHCT should be to allow athletes to 
acclimatize to heat conditions within certain limits. 
 
There are several position statements and supporting documents that outline safe 
methods of participation in heat stress conditions and when practice and competition 
should be suspended.103, 105, 106, 115 In 2000, the NATA position statement on fluid 
replacement for athletes outlined the practices that would encourage the optimum fluid 
replacement for athletes, decreasing the chances for occurrence of heat stress 
syndromes.115 In 2002, the NATA position statement on exertional heat illness 
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established recommendations for preventing, recognizing, and treating illnesses that 
occur from athletic participation. This position statement,103 as well as the Inter-
Association Task Force  on Exertional Heat Illnesses Consensus Statement,105 contains 
many details concerning the methods of preventing heat stress syndromes as well as 
the necessary accommodations that should be made for practices and competitions 
under given conditions.103 The NFHS also addresses heat illnesses in detail in their 
Sports Medicine Handbook.16 The handbook describes the signs and symptoms of heat 
stress syndromes, as well as treatments and prevention techniques, and provides 
information on when practices and competitions should be limited based on the ratio of 
heat to relative humidity.16 Other organizations that have issued policy statements, 
position stands, and/or guidelines for heat illnesses include the ACSM,107 the NCAA,106 
and the AOSSM.101  
 
Cold Stress 
Cold stress is often an overlooked cause of injury and illness, as heat stress syndromes 
tend to receive the most attention. However, exposure to cold is obviously more of a 
concern in certain geographic regions than in others.116 Extensive research has been 
done concerning the effects of and possible damage caused by cold on the body during 
exercise. Exercise and athletic activity in a cold environment can have deleterious 
effects on performance and human health, which may not be realized by the participant 
until damage has occurred.117 Therefore, it is essential to carefully establish a protocol 
regarding participation in cold environments.  
 
Lightning 
Lightning is the second most common environmental cause of death in the United 
States after floods.118 It is particularly abundant in early afternoon storms, during which 
many outside athletic practices and competitions occur.109 Because there is no absolute 
protection against the effects of lightning while outside, proper education and a well-
established protocol can prevent many deaths and injuries.119, 120 
 
The NATA published a position statement on lighting safety for athletics and recreation 
in 2000 to educate those involved in athletics about the risks involved with participation 
in a lightning environment and to provide guidelines for safe behaviors during lightning 
and to advocate appropriate care for lightning strike victims.109 The NCAA guidelines for 
lightning safety emphasize many of the same points, including details on an established 
chain of command and on obtaining weather reports and monitoring of weather systems 
to provide the most accurate and up-to-date data.110 The NATA and the NCAA advocate 
evacuating outside areas as soon as lightning is seen or thunder is heard and seeking 
shelter in safe buildings. This is the protocol encouraged by the NFHS.16 The key to 
lightning injury prevention is to carefully monitor the weather conditions and to allow 
those individuals in the chain of command to perform their duties in protecting the 
athletes and participants. 
 
The established environmental protocols should be carefully documented and 
distributed to all members of the AHCT, coaches and administrators. Opportunities for 
rehearsing scenarios and revising policies should also be made. It is imperative to 
ensure that all involved individuals must be aware of the protocols and understand their 
role in the event of an environmental emergency. An annual revision (similar to that of 
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the EAP) should take place to retrain AHCT members and to address any inaccuracies 
and inadequacies in the plan. 
 
Components of recommendation 
Before an athletic event or contest takes place, it is essential for the necessary 
members of the AHCT to meet to develop policies regarding adverse environmental 
conditions, including lightning, heat stress, and cold stress. The details of this vary as 
each individual venue and geographic region have concerns that are inherent to that 
area. The AHCT will begin to develop methods for assessing the site-specific concerns 
that have been identified. There is a great deal of information available concerning the 
various environmental conditions and the appropriate planning for prevention and 
treatment that can be used in identifying the steps to take in each circumstance.103, 109, 
115 Each AHCT will have to decide what is best for each geographic region based on 
normal environmental conditions for that area. 
 
Taking into account the given possible adverse environmental concerns, written detailed 
plans that provide for the safety and welfare of all participants will assist the AHCT and 
event management personnel with decisions regarding participation. In writing these 
environmental policies, it is also important to carefully delegate responsibility to the 
appropriate decision makers. Factors to take into consideration include who is 
responsible for monitoring conditions, what methods will be used to monitor the 
environment, the time frame parameters for decision making, detailed alternative plans 
for participants and spectators, and who communicates plans to all relevant individuals. 
 
Strategies for implementation 
There are many members of the AHCT who may be capable of providing input into the 
development of environmental conditions policies, but it is essential that there is 
effective communication between the medical director, the ATC, and the administrators 
of the sponsoring agency. These individuals have the greatest opportunity to effectively 
design and provide input for the development of these policies. The involvement of all 
members of the team not only increases the effectiveness of the document but also 
ensures that all individuals are aware of the policies for safeguarding athletes. It is also 
essential that communication from the AHCT during contest continues to include the 
administration and officials. 
 
The use of existing position statements and policies will ease the process of developing 
individual policies. It is essential that these policies be put into writing so that they may 
be adequately enforced. Responsibilities for each member of the AHCT should also be 
put in writing to ensure compliance and to ensure that all members are clear as to what 
they are to do in given situations. The methods of communication between AHCT 
members and for the acquisition of necessary environmental information need to be 
clearly outlined as well (e.g., walkie-talkie, cellphone, CB radio, weather radio). 
 
Heat Stress 
Members of the AHCT should be involved with the written guidelines regarding when it 
is potentially hazardous to participate in athletic events during times of heat and 
humidity. These guidelines should be implemented by the sponsoring organization and 
AHCT to determine when it is unsafe for the secondary schoolïage athlete to participate 
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in sporting events. Several position statements have been written regarding heat illness, 
and they recommend that an individual be responsible for evaluating the temperature 
and humidity. Established local guidelines (limiting personal equipment, increasing fluid 
replacement breaks, limiting practice intensity and duration, avoiding the heat of the day 
when possible, etc.) can be followed. Inexpensive sling psychrometers can be used to 
evaluate wet-bulb and dry-bulb temperatures and humidity, and heat stress.103, 105, 106, 
115 
 
Cold Stress 
Sponsoring agencies and the AHCT also need to create guidelines for determining 
when it is unsafe to participate in athletics due to the cold and/or wind chill. The 
implementation of these protocols should fall to a designated individual who determines 
the outdoor temperature with the wind chill and advises whether it is safe for the 
secondary schoolïage athlete to participate without the added risk of frostbite or 
hypothermia. The NCAA has written a guideline for member institutions that reflects the 
effects of exposure to cold temperature and wind over a period of time and the 
increased risk for frostbite. These guidelines also include methods of preventing cold 
illness, such as appropriate clothing, maintenance of energy/hydration levels, and use 
of a proper warm-up.108 The NFHS also addresses cold illness in their Sports Medicine 
Handbook and includes greater details on the effects of temperature and wind on the 
body as well as recognition and treatment of frostbite, hypothermia, and related 
syndromes.16 Both organizations provide a solid foundation that can be used to develop 
an individual cold stress protocol to protect athletic populations. 
 
Lightning 
A written lightning policy, such as that published by the NATA,109 should be put into 
place by the sponsoring agency. It should include the name of a person(s) responsible 
for monitoring the weather, the criteria for suspension and resumption of activity during 
lightning, and the safe areas to which the participants and spectators should retreat 
during inclement weather. Often, the criterion used to determine when activities should 
cease and resume during lightning is the 30-30 rule, which dictates suspension of 
activities when the flash-to-bang count nears 30 seconds and resumption of activities 
after a 30-minute wait following the last lightning flash thunder or after lightning has 
been seen or heard.121 In addition, there are other methods of detection, including the 
weather service radio, lightning detection equipment, and lightning detection services.  
 
There should be a designated person responsible for determining the flash-to-bang 
count at each outside venue, practice, and competition when severe storms are 
forecast. It is recommended that this designee be someone other than a game official or 
coach due to the attention they must pay to the game. This count is determined by 
beginning to count the seconds from the time the lightning is seen to the time the 
thunder is heard. The time in seconds between the flash of the lightning and the bang of 
the thunder is divided by 5 to determine the how far the storm is from the individual who 
is counting.119, 121 It is recommended that as the flash-to-bang count nears 30 seconds 
(means that lightning strike was 6 miles away), all participants and spectators should 
immediately seek a safe shelter.109 
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Other Environmental Conditions 
Special consideration should be given to the incidence of environmental allergens and 
potential bites from insects, rodents, and reptiles. The on-site member of the AHCT, or 
the coach when there is no on-site AHCT member, should be aware of those athletes 
with allergies who might be at increased risk for respiratory ailments or anaphylaxis. 
The AHCT should monitor the exposure of those athletes and plan ahead for proper 
treatment (e.g., have an athleteôs EpiPen available) should it occur. Specific information 
can be gathered from the American Academy of Asthma, Allergy and Immunology 
(AAAAI) and from organizations such as the National Outdoor Leader School (NOLS) 
and their Wilderness Medicine School. 
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PROVIDING ON-SITE RECOGNITION, EVALUATION, AND IMMEDIATE 
TREATMENT OF INJURIES AND ILLNESSES 

 
Secondary schoolïage individuals participating in athletics are subject to injury, 
including certain injuries and medical conditions unique to this population.3 Each 
organization that sponsors an athletics program should develop an EAP that highlights 
mechanisms for evaluating and treating adolescents sustaining an injury. As part of the 
EAP, the organization should identify individuals responsible for providing these 
services and ensure they are educated, trained, and appropriately certified and licensed 
(if required by state law) to provide these services during every practice and 
competition. The ATC offers the best option, offering advanced first aid knowledge, 
CPR/AED use, and the ability to make return-to-play decisions. The AMA recommends 
that ATCs provide these services, although the AMA recognizes that EMTs, 
paramedics, and physicians are viable options in the absence of an ATC.1, 122 In some 
cases, the coach is the only person available on-site during practices and games and 
should be trained in first aid and CPR; however, the coach cannot practice outside of 
his/ her scope of practice, which would include making decisions regarding when it is 
appropriate for an athlete to return to play following an injury or illness. 
 
Early injury evaluation and treatment encourages proper healing and decreases the risk 
of reinjury,1, 3, 123-125 and the initiation of prompt treatment is critical in the management 
of life- or limb-threatening injuries or conditions. These services should be available to 
injured athletes at each and every athletic activity. 
 
The amount of epidemiological data concerning the incidence of injury in youth sports 
participation is increasing.1, 3, 14, 85, 91, 125-144 The injuries sustained by the participants 
vary in severity, from relatively minor to catastrophic.3, 14, 135, 139 It is important to 
remember that secondary schoolïage athletes are not miniature adults124 and are 
susceptible to injuries that are specific to their age and level of physical maturity, 
presenting special challenges with respect to their participation in athletic activities.85 A 
thorough, on-site initial evaluation is important in recognizing the nature and severity of 
the injury, determining if more advanced treatment and care are required, and limiting 
participation to protect the initial injury and prevent further harm.  
 
One of the primary concerns regarding adolescent injuries is the child's developing 
musculoskeletal system.124, 135, 136, 139, 145 The fact that the epiphysis, or growth plates, 
remain open is the reason physically immature youngsters are at greater risk, especially 
if they compete against more mature youngsters who have completed puberty and have 
closed growth plates and more mature muscular support for joints.124, 145 An 
adolescentôs bones and articular surfaces may not be sufficiently developed to handle 
the stresses associated with athletic activity. Therefore, adolescents may develop a 
number of characteristic injuries, including osteochondritis dessicans, spondylolysis, 
stress fractures, and Salter-Harris fractures, many of which may have long-term 
consequences.135, 136, 139, 144, 145   
 
Adolescents who have sustained an injury should be evaluated immediately to 
determine the nature and extent of the injury, because its signs and symptoms may 
change relatively quickly.1, 3, 123-125 For example, the signs and symptoms of a head 
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injury may resolve soon after the injury, even though a significant, possibly life-
threatening, head injury has occurred.132 This individual may return to play because of 
resolution of their symptoms; however, Guskiewicz et al.132 report that football players 
sustaining one concussion were three times more likely to sustain a second concussion 
during the same season than were athletes who have not had a concussion. Identifying 
the head injury through a thorough initial injury evaluation is essential to limiting the 
ñserious sequelaeò associated with repeated head injury.132 An example of this sequelae 
is second impact syndrome (SIS), which occurs when an individual with a head injury 
receives a second blow to the head before the brain has recovered from the first injury 
and can lead to death.127, 134 Immediate recognition of the initial concussion by 
members of the AHCT, as well as team members and coach, is important in the 
prevention of SIS and can be made through a proper initial evaluation.  
 
An immediate injury evaluation also permits the quick initiation of appropriate medical 
treatment, which is associated with proper healing and a reduced risk of reinjury.1, 124 
Immediate treatment can mean the difference between life and death. Heat exhaustion, 
for example, is one condition that can be fatal without prompt recognition and 
treatment.103 In addition, improper treatment of a suspected neck or spine injury may 
lead to secondary injury or a worsening of the original injury.102  
 
When identifying the individuals to fulfill these roles, most organizations consider 
several options: physicians, paramedics or EMTs, coaches, and ATCs. Physicians 
certainly have the knowledge to complete an injury evaluation. Physicians also possess 
the medical expertise required to make decisions regarding injury treatment. However, 
one concern when asking physicians to provide these services is their availability at 
each practice and competition. 
 
Several studies discuss the medical coverage afforded high schools for athletic 
activities in a variety of states.128, 143, 146 In a survey of 240 California high schools, 
physicians provided medical coverage at football games over 70% of the time.146 In 
contrast, a survey of 119 high schools in Alabama reported physician coverage at less 
than 25% of school-sponsored sporting events and less than 15% of practices.128 
Although practice coverage was not addressed specifically, reports from 301 high 
schools in Wisconsin indicated that only 35.5% of schools had a designated team 
physician.143 Hence, although physicians certainly have the skills and training required 
to provide immediate medical care, they are often not available or able to satisfy the 
need for immediate injury evaluation and treatment at all practices and games.1 
 
Similar results were found when schools were surveyed regarding the presence of an 
ambulance during practices and competitions. Vangsness et al.146 report that less than 
38% of schools had an ambulance with an EMT or a paramedic available at home 
football games. Culpepper128 found that at least 80% of schools provided an ambulance 
during varsity football games, although less than 38% provided an ambulance for junior 
varsity football games. In a survey of 302 high schools, Rutherford, Niedfeldt, and 
Young143 found that almost 79% of schools had an ambulance available or on call for 
practices or scrimmages. Although this percentage is higher than reports from other 
states,146 having an ambulance ñon callò does not necessarily mean the ambulance is 
on-site. In cases where an ambulance is available on-site, that ambulance may be 
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called away at a moment's notice in response to an emergency. An athleteôs medical 
condition can change dramatically in a few minutes, less time than it may take an 
ambulance to arrive on the scene. Relying on the presence of an ambulance and 
personnel to provide medical care may not satisfy the need for immediate injury 
evaluation or treatment. 
 
Coaches are another viable option for providing immediate injury evaluation and 
treatment. Coaches certainly are available on-site at each practice and competition and 
are encouraged to become educated about responding to emergencies, including 
certification in first aid and CPR.16, 85, 88, 91, 123, 125, 126 In fact, some states require 
coaches to obtain these certifications.141, 146 However, state laws often prohibit coaches 
from making return-to-play decisions or care beyond first aid such as taping an injured 
body part. The U.S. Navy defines first aid as the emergency care and treatment of a 
sick or injured person before professional medical services are obtained. First aid 
measures are not meant to replace proper medical diagnosis and treatment ï they only 
provide temporary support until professional medical assistance is available. The 
purposes of first aid are to save life, prevent further injury, and minimize or prevent 
infection. Therefore, using coaches as health care providers is not always appropriate. 
 
Moreover, a study by Ransone and Dunn-Bennett141 questions the ability of coaches to 
provide these services. They surveyed 104 coaches of boys' and girls' sports at 17 high 
schools in California. The survey consisted of two separate parts: a test of first aid 
knowledge and a game situation data sheet that asked coaches to make decisions 
regarding athletic injuries in nine different athletic scenarios. Of the coaches surveyed, 
92% were certified in first aid, yet only 36% passed the first aid assessment. The game 
situation questionnaire asked coaches to indicate whether they would return a starting 
player to the game after an injury. The authors note that, in general, coaches tended to 
return players to the game, especially those coaches who passed the first aid 
assessment. The authors express concern that coaches may not understand the 
ñramifications of returning an athlete to competitionò and suggest that ñadditional 
knowledge on the treatment and rehabilitation of athletic injuries should enable coaches 
to make more objective decisions.ò141 Of additional concern is that standard first aid 
courses do not teach the specifics regarding athletic-related injuries so many coaches 
have not been taught how to make these types of decisions. There is also a conflict of 
interest in allowing coaches to make return-to-play decisions.  
 
Coaches should not be expected to split their attention between evaluating athletes, 
making return decisions, and their coaching duties. In addition, they do not possess the 
education to appropriately make the decision to return an athlete to participation 
following an injury. 
 
In many cases, coaches are asked to fill the role of injury evaluator and treatment 
provider. However, during the course of an athletic practice or competition, coaches 
focus their energy on supervising their athletes and instructing them in the skills of the 
game. In addition, of the coaches responding to Culpepperôs survey examining medical 
coverage in Alabama high schools, ñonly about half of them said they felt adequately 
trained to handle a medical emergency.ò128 Given the concerns expressed regarding a 
coachôs ability to handle medical emergencies, their expertise in first aid and CPR, and 
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their ability to make objective return-to-play decisions, assigning coaches the additional 
responsibility of providing immediate injury care may not be the best solution. The CDC 
will soon release a coachôs kit for concussion management that was developed based 
on input from coaches and an expert task force. The consensus was that coaches 
should be able to identify a concussion but should make no decisions about return to 
play based on their preoccupation with all the other players and a limited knowledge. 
Providing an individual, such as the ATC, to specifically provide injury evaluation and 
treatment services at all athletic activities has been recommended. 
 
In summary, while physicians are capable of performing injury evaluations and 
rendering decisions about injury treatment, they generally are not available to perform 
these duties at all practices and competitions. And although an ambulance complete 
with EMTs and paramedics is only a telephone call away, rarely is an ambulance 
available at each and every athletic activity. Immediate injury evaluation and treatment 
is a critical component in the successful management of many athletic injuries; 
however, EMTs are trained in only emergency care and cannot fulfill the role of the 
comprehensive AHCT. Therefore, organizations that sponsor athletic programs must 
ensure that an individual or individuals capable of performing these tasks are on-site at 
each and every athletic event. 
 
The AMA recommends that schools sponsoring athletic programs establish an AMU 
that consists of a physician and an athletic health coordinator.1, 122 The AMA suggests 
that athletic organizations place an ATC in the role of the athletic health coordinator.1, 
122, 147 ATCs are appropriate choices for the athletic health coordinator because they 
have the skills and knowledge required to perform injury evaluations and to provide 
immediate treatment.1 
 
Components of the recommendation 
Organizations that sponsor athletic programs should establish an AHCT, identify an 
athletic health coordinator, and develop a comprehensive EAP1, 122 that includes 
mechanisms for providing immediate injury evaluation and treatment. Individuals 
capable of providing these services should be available for all athletic practices and 
competitions. 
 
Strategies for implementation 
On-site medical professionals such as the team physician or ATC should lead the 
AHCT. The organization sponsoring the athletics program should identify the individuals 
responsible for performing injury evaluations and providing injury treatment within 
applicable state law. The selection of this individual should be based on his/her 
education and availability to provide these services at each athletic practice and 
competition. At a minimum, a coach or other individual who is with the team on a regular 
basis, and is trained in CPR (including AED use) and first aid, should be available to 
tend to injuries that occur. In addition, protocols should be established, in advance, 
governing referrals and return-to-play decisions, especially in instances where a 
sponsoring organization may have multiple events going on at several sites. 
 
Another viable option is the presence of an EMT/paramedic or a registered nurse at 
practices and games. These individuals would offer a higher level of care than an 
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individual with first aid and CPR training; however, these individuals may be limited in 
their ability to render return-to-play decisions and apply protective taping and padding 
following an injury.  
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FACILITATING REHABILITATION AND RECONDITIONING 
 
Adolescents who participate in athletics are subject to injury. When injuries occur, the 
injured individual requires proper treatment and rehabilitation to regain full physical 
function and safely return to athletic participation. This treatment should include not only 
the care provided immediately after the injury but also the postinjury rehabilitation and 
reconditioning. Rehabilitation and reconditioning programs reduce the likelihood of 
reinjury and promote a safe return to play. Organizations that sponsor athletic programs 
should establish an on-site member of the AHCT and identify this individual to manage 
the postinjury treatment plans of the athletes. Coaches should also be taught to follow 
the AHCTôs recommendations in regard to athlete rehabilitation.  
 
Injuries are a common occurrence in all levels of athletics. For most athletes, a return to 
activity after the injury is expected. However, when the individual returns to competition, 
the likelihood of reinjury is directly dependent on the care this individual receives after 
the injury. Although the evaluation and treatment provided immediately after the injury 
are critical, a rehabilitation and reconditioning program designed to safely return the 
individual to play is just as important. 
 
Trauma to the body causes tissue damage and cell death, resulting in swelling, pain, 
and decreased ROM.148 Prolonged periods of disuse can further limit ROM and lead to 
decreases in strength, cardiovascular conditioning, and muscular endurance.148 
Effective postinjury care can limit the long-term consequences of the initial injury by 
decreasing pain and increasing ROM, muscular strength, and overall function.149-151 
 
Programs designed to return an injured individual to a preinjury level of function can be 
described using a variety of terms, including injury treatment, rehabilitation programs, 
and therapy. In general, these programs consist of exercise, therapeutic modalities, and 
functional activities specific to the individual and his/her injury.148, 152, 153 The goals of 
rehabilitation and reconditioning programs include preventing further injury and 
promoting a safe return to play.148 Adolescents who are injured during athletic 
performance should complete a rehabilitation and reconditioning program to promote a 
safe return to play.  
 
Adolescents who sustain an athletic injury should receive treatment. This, as a whole, 
consists of two distinct parts or phases. The first component is the treatment received 
immediate after the injury; the second component is the postinjury rehabilitation and 
reconditioning. The rehabilitation and reconditioning component should be viewed as a 
process that lasts days, weeks, or months, with the length dependent on the severity of 
the injury. 
 
Programs designed to return an injured individual to a preinjury level of function can be 
described using a variety of terms, including injury treatment, rehabilitation and 
reconditioning programs, therapy, and physical therapy. Although these terms are 
familiar to most, the concepts behind them are less well known. Understanding these 
concepts is best achieved by describing the characteristics and goals of rehabilitation 
and reconditioning programs. The first primary goal of every rehabilitation and 
reconditioning program is injury prevention.3, 148 The second goal is a safe and timely 
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return of injured athletes to their preinjury level of competition.148 Rehabilitation and 
reconditioning programs consist of individualized therapeutic exercise that is performed 
in orderly, progressive steps until return to play.148 
 
One of the hallmarks of rehabilitation and reconditioning programs is the progression of 
therapeutic exercise. This is enhanced through the setting of both short- and long-term 
goals. Short-term goals tend to focus on increasing ROM, strength, and flexibility and on 
restoring proprioception.130, 148 Long-term goals tend to focus on optimizing the 
individualôs functional status.148, 154 Achieving these goals depends on many factors, of 
which perhaps the most important is frequent reevaluation of the athlete to modify the 
goals and treatments as needed.148 Therefore, qualified personnel capable of 
reevaluating and modifying the rehabilitation and reconditioning program as needed 
should be available. 
 
The benefits of completing rehabilitation and reconditioning programs are also well 
known. Stylianos155 notes that individuals participating in ñeffective rehabilitation 
programs will often surpass expectations for functional recovery.ò Entering into a 
rehabilitation and reconditioning program after injury permits injured athletes to return to 
play sooner with fewer long-term disabilities.136 Individuals have noted decreased pain 
and disability and increased ROM and functional activity following the completion of 
rehabilitation programs for patellofemoral pain and neck pain, respectively.149, 151 Gilbey 
et al.150 found that individuals who completed an exercise program before total hip 
arthroplasty and continued with the program after surgery exhibited an earlier return to 
functional activity.150 In a study of injury patterns in select high school sports, Powell 
and Barber-Foss3 noted that, as part of an overall injury prevention program, 
rehabilitation after the initial injury minimized the risk of reinjury.  
 
Adolescents who return to participation before completing a rehabilitation and 
reconditioning program are risking reinjury and other long-term consequences. There 
are a number of reasons why an adolescent may not successfully complete a 
rehabilitation and reconditioning program. An adolescent may lack access to such a 
program or choose not to participate in the program. Compliance with rehabilitation and 
reconditioning programs and the length of time an individual receives these services 
correlates strongly with better treatment outcomes.156, 157 
 
The rehabilitation and reconditioning of athletic injuries represents a major component 
of a comprehensive injury prevention program and should be undertaken by a selected 
member of the AHCT. The NATABOC-certified athletic trainer (ATC) is the choice of the 
AMA because they have the appropriate training and educational background to provide 
appropriate care for injured athletes and to make sound decisions regarding when an 
athlete can return to play.1, 122 Although it has been noted that not all organizations have 
the resources to hire an ATC or implement a sophisticated sports medicine program, 
they can designate a qualified member of the coaching staff to work with a member of 
the AHCT to prevent injuries, provide medical care, and rehabilitate injured athletes.1 
 
Components of recommendation  
Organizations that sponsor athletic programs should identify an individual who is 
responsible for coordinating rehabilitation and reconditioning programs with physicians 
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and other health care professionals. This individual should also be responsible for 
determining return-to-play following rehabilitation. 
 
Strategies for implementation 
Organizations that sponsor athletic programs should establish an AHCT consisting of a 
team physician and an athletic health coordinator.1, 122 The organization may choose to 
provide an athletic health coordinator such as an ATC who is qualified to evaluate 
injured individuals and develop appropriate rehabilitation and reconditioning programs. 
If the organization cannot provide an ATC, it should identify both (1) an athletic health 
coordinator to provide rehabilitative care and (2) an athletic health coordinator to work 
with health care providers outside the organization to ensure their recommendations 
regarding treatment and participation are being followed. 
 
The on-site member of the AHCT can ensure injured athletes receive appropriate 
rehabilitation and reconditioning services in several ways. An ATC possesses the 
education and credentials to design the rehabilitation and reconditioning program, 
supervising and reevaluating individuals as they progress through it. In cases where the 
athletic health coordinator does not have the training to provide these services, s/he can 
coordinate with outside health care providers to ensure that the recommendations of the 
treating physician, physical therapist, and others are followed. Regardless of the athletic 
health coordinatorôs qualifications, this individual plays an important role in injury 
rehabilitation and reconditioning. 
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PROVIDING FOR PSYCHOSOCIAL CONSULTATION AND REFERRAL 
 
Members of the AHCT may be the health care professionals who most often interact 
with adolescent athletes. In some cases, a PPE or injury management may be an 
adolescentôs only interaction with any health care system. Members of the team must 
therefore be capable of identifying potential psychosocial pathologies and referring the 
athlete for appropriate diagnosis and management. Organizations that sponsor athletic 
programs must identify local experts who specialize in these areas. 
 
Adolescents are at significant risk for morbidities associated with substance abuse, 
sexual activity, depression, eating disorders, suicidal tendencies, weapon use, violence, 
and vehicular recklessness. Adolescent athletes in particular may have an increased 
risk of depression associated with injury or athletic ñburn-out.ò Furthermore, although 
adolescent athletes may have a decreased risk of cigarette smoking, some studies have 
suggested an increased use of smokeless tobacco, unsafe sexual activity, alcohol 
abuse, vehicular recklessness, and other risk-taking behaviors among certain 
adolescent athletes. 
 
The AMA has estimated that the athletic PPE serves as the only routine health 
maintenance for 80% to 90% of adolescents.30 Even though the consensus PPE 
monograph recommends counseling and screening for psychosocial problems,17 some 
have called the PPE a ñmissed opportunityò158 to adequately evaluate the physical, 
emotional, and psychological well-being of secondary schoolïage athletes. 
 
Studies have shown that not only do secondary schoolïage athletes engage in 
numerous health risk behaviors,159 they may also have a higher rate of certain 
behaviors than their non-athletic peers. Due to the requirement for parental consent, 
conducting research to estimate the prevalence of health-risk behaviors is difficult in 
secondary schoolïage athletes. However, if one extrapolates conclusions from data in 
the collegiate population, to which many secondary schoolïage athletes aspire and will 
graduate, some conclusions can be made regarding athletes and risky health habits. 
Nattiv and Puffer160 found that collegiate athletes have higher proportions of risky 
behaviors than do their non-athletic peers, including a higher quantity of alcohol 
consumed, lower use of contraception, higher number of sexual partners and sexually 
transmitted diseases, greater rates of driving while intoxicated with alcohol or other 
drugs and riding with an intoxicated driver, and lower use of seatbelts and of helmets 
when riding a motorcycle or moped. In addition, high school athletes have been found to 
have a higher rate of accidental non-athletic injuries161 and to demonstrate earlier 
sexual contact162 compared to non-athletes.  
 
The risk-taking behaviors seem to vary by gender, with male athletes disproportionately 
more likely to engage in them than female athletes.163 Nattiv et al.164 confirmed this 
finding in a follow-up study to their prior work and further identified participants in 
contact sports as at the highest risk. They also showed that athletes who engage in one 
high-risk behavior are more likely to engage in multiple high-risk behaviors. There are 
suggestions that addictive disorders, such as gambling, may often be seen as a 
comorbid factor with depression among athletes.165 An excellent review of certain risk-
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taking behaviors of athletes and the studies comparing health risk behaviors in athletes 
and nonathletes was published by Patel and Luckstead.166 
 
Of importance is that the same studies also demonstrated important benefits of athletic 
participation, including lower likelihood to smoke cigarettes or marijuana, greater 
likelihood to engage in healthy dietary behaviors, and lower likelihood to feel bored or 
hopeless161; a significant decrease in drug and alcohol use and abuse over all 4 years 
of high school162; and less depression, less suicidal ideation, and fewer suicide 
attempts.167 Looking more critically at the Nattiv and Puffer160 data, if certain male 
contact sports were removed from the sample, the remaining athletes may have 
demonstrated no greater risk-taking behaviors than the general student body. 
 
In general, then, athletic participation seems to correlate with improved emotional well-
being in adolescents.168 Injured patients in sports medicine clinics may therefore 
experience significant psychological distress associated with the loss of this 
participation.169 Interestingly, among injured adolescent athletes who reported higher 
athletic self-identity, higher depressive symptom scores were measured.170 
 
The health professionals best positioned and suited to address these psychosocial 
concerns in the athletic setting may be ATCs, because the necessary skills and 
knowledge are standard to their professional practice and because they are more likely 
to be consistently available on-site.171 
 
Components of recommendation  
Members of the AHCT team and coaches often develop close and/or long-term 
relationships with adolescent athletes and may be well positioned to identify subtle early 
warning signs of common psychosocial problems. Coaches should work with members 
of the AHCT to provide for psychosocial consultation and referral of adolescent athletes 
with the following guidelines: 

• Coaches and AHCT members should be aware of the psychosocial 
problems of adolescence, including disordered eating, substance abuse, 
sexual activity, athletic ñburn-out,ò depression, suicidal tendencies, 
weapon use, violence, and vehicular recklessness. 

• At least one AHCT member should review the PPE to look for specific 
warning signs. 

• Coaches and AHCT members should be aware that psychosocial 
problems of adolescent athletes might manifest themselves as overtly as 
dropping out of participation or as subtly as small decreases in 
performance.  

• AHCT team members should be able to easily refer athletes to identified 
consultants who can further evaluate and treat these suspected 
conditions.  

• The organizations that sponsor athletic programs must establish systems 
to facilitate these referrals by identifying local mental health providers, 
ensuring prompt access to them, and minimizing barriers such as 
insurability and payment. 
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• At least one, if not all, of the AHCT members should be aware of the 
specialized developmental needs and stages of growing adolescents.  

• At a minimum, one on-site AHCT or coach should be well versed in the 
recognition of psychosocial issues and the referral system established by 
the sponsoring organization 

 
Strategies for implementation 
Members of the AHCT may be well positioned but, because of their training, not well 
suited to identify emerging psychosocial problems. Implementation of this 
recommendation would therefore require some, if not all, of the following elements: As 
detailed in the PPE monograph,17 thorough psychosocial screening should be an 
important component of the PPE and should be conducted, ideally, by the athleteôs 
primary care provider. If not conducted by the primary care provider, a thorough 
psychosocial screening could be conducted by another health care professional who is 
comfortable with adolescents and familiar with the basic tenets of confidential and 
sensitive interviewing. The issues that can be addressed in a thorough psychosocial 
screening can include questions regarding home life and family dynamics, education 
(school performance and relationships), activities (sports, jobs, and leisure enjoyment), 
diet, drug use, safety issues (violence, weapon use vehicular recklessness), sexuality 
(contraception, type, number and frequency of partners), depression, and suicidal 
tendencies  
 
Texts such as Neinsteinôs Adolescent Health Care172 provide more detailed examples of 
the content of and techniques for adolescent psychosocial screening. Other tools for 
screening specific conditions include a screening instrument that can reliably and validly 
identify disordered eating behaviors in the secondary schoolïage population and ones 
that evaluate depressive symptoms such as sleep disturbances, irritability, guilt, low 
energy levels, inability to concentrate, changes in appetite, and suicidal tendencies.  
 
Team members should be provided education and training by local experts in 
adolescent health such as the multidisciplinary members of the Society for Adolescent 
Medicine (SAM) (http://www.adolescenthealth.org). Curricular goals could include 
understanding of the basic cognitive, emotional, physical, and psychosocial 
developmental stages of adolescence (Table 3) and identifying signs and symptoms of 
common psychosocial problems, such as disordered eating, substance abuse, sexual 
activity, athletic ñburn-out,ò depression, suicidality, weapon use, violence, and vehicular 
recklessness. 
 
While a sports psychologist may be a valuable member of or consultant to the AHCT, 
ATCs are specifically trained in the components listed and often practice on-site with 
adolescent athletes and therefore would be extremely valuable members of the AHCT. 
In addition, the ATC should refer any athletes with identified problems to the school 
counselors and, if comfortable, discuss the issue with the athlete and/or his or her 
parents. 
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PROVIDING SCIENTIFICALLY SOUND NUTRITIONAL COUNSELING AND 
EDUCATION 

 
Sports nutrition is a key factor in an athleteôs growth, development, and performance. It 
is well known that adolescents have unique nutritional requirements that are further 
complicated by sport participation. The massive industry of supplements marketed to 
enhance sports performance and the lack of regulation as to the effectiveness and 
safety of such products pose an additional risk to secondary schoolïage athletes. 
Athletes need guidance to make sound nutritional decisions in an age where fad diets 
and performance enhancement products are prevalent. 
 
Sponsoring organizations of athletic programs have a responsibility to provide a safe 
environment including sound, scientifically based information regarding nutrition and 
supplements. A solid knowledge of nutritional concepts is crucial to any AHCT; 
especially those caring for secondary schoolïage athletes. In addition to basic growth 
and development, competition puts an increased demand on daily nutritional 
requirements. Factors such as ethnicity, social and economic status, family history and 
environment, peer pressure, and inaccurate diet information can complicate the 
prescription for good nutrition. In addition, adolescents' tendencies to skip meals, snack 
on junk food, and feast at fast food restaurants can add to poor eating habits. 
 
A system for reviewing an athleteôs nutritional status is the basis of providing 
appropriate information to athletes and parents regarding long-term nutritional health. 
Childhood obesity is on the rise in United States and puts children at risk for heart 
disease, illness, and injury.173 A review of an athleteôs nutritional status could alert the 
child and parents to a problem. If a child is found to have poor nutritional habits, an 
allied health care professional should help combat the problem by creating a plan to 
address the issues identified in the nutritional review.  
 
Included within the topic of nutrition is proper hydration, especially during activities 
conducted in high heat stress environments. The availability of hydration fluids in a 
clean, noninfectious environment at all sport settings should be ensured. It has been 
well documented in the NATAôs Heat Illnesses Position Statement103 that one major 
preventative measure is to maintain proper hydration. Not only should the athlete be 
given the opportunity to consume the appropriate amount of fluid, but s/he should also 
be educated as to how much to consume and why it is important. Athletic performance 
may decrease due to hypohydration.115 Education of athletes, coaches, and parents in 
regard to hydration is crucial in the prevention of unwanted injuries and illness and 
should be a consideration of any group working with adolescent athletes. In addition, 
coaches or other personnel should never restrict fluids for exercising athletes.  
 
Pre-event and post-event nutritional needs are important considerations for the 
secondary schoolïage athlete. For optimal performance, an athlete needs to know what 
to eat and when to stop eating before a competition. Eating the wrong foods at the 
wrong time will not give an athlete the appropriate energy for competition and may 
cause bloating and discomfort.174  
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After exercise, it is important to replenish the nutrients used. Athletes, parents, and 
coaches should have an avenue to find out the necessary information. Resources 
reflecting sound scientific material should be used; examples are provided in the 
Identification of Additional Resources section of this document.  
 
Body weight has a direct influence on some sports such as wrestling and crew and is 
associated with performance in many other sports such as gymnastics and dance. It 
has an aesthetic impact in sports such as cheerleading. The pressure to achieve or 
maintain a low body weight during the secondary school years can lead some to 
develop disordered eating. There should be a system in place to identify athletes at risk 
for eating disorders and to treat those who have been identified. It is important that 
someone close to the athlete knows what to look for. People with eating disorders are 
very manipulative; so once they have been identified, it is very important to have a plan 
set in place to provide referral to an appropriate allied health care professional who 
specializes in this field. 
 
Use of sports supplements and performance-enhancing drugs is fairly common among 
secondary school students.175 Young people are taking them to perform better or to 
build muscle, as well as to look better. The main sources of knowledge regarding 
supplements and performance-enhancing drugs are friends and advertising. Most 
athletic governing bodies prohibit the use of supplements and drugs that are designed 
to enhance performance.16 Supplements marketed to enhance athletic performance 
often are touted as ñherbalò or ñnatural,ò which implies an element of safety. This, 
coupled with the massive marketing campaigns and use by professional athletes, 
provides for the ñeasy path to successò for the secondary schoolïage athlete. Societyôs 
emphasis on winning and a childôs desire to please parents and coaches make for a 
potentially deadly combination. While young people may realize that supplements and 
performance-enhancing drugs are dangerous, few are reported to know the potential 
side effects.175  
 
Dietary supplements are not required to be standardized in the United States. In fact, no 
legal or regulatory definition exists in the United States for standardization as it applies 
to dietary supplements.176 Studies conducted on sports supplements rarely include 
subjects of adolescent population. Adverse potential side effects of sports supplements 
may include, but are not limited to, heart failure/cardiac anomalies, organ malfunction, 
personality disorders, reproductive disorders, headache, and acne. 
 
Members of the AHCT should be well versed in proper sports nutrition for the 
adolescent and have a basic knowledge of proper nutrition and eating habits. They 
should also have access to a professional nutritionist or dietician. 
 
Components of recommendation 
Sponsoring organizations should establish components of a comprehensive sports 
nutritional support system, based on current scientific facts, and should include, 1) A 
system for reviewing an athleteôs nutritional status, 2) Policies to ensure the availability 
of hydration fluids in a clean, noninfectious environment at all sport settings, 3) 
Encouragement of appropriate pre-exercise and post-exercise food, 4) A system to 
identify athletes at risk for disordered eating and a system to treat those who have been 
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identified, and 5) The use of scientifically supported literature when developing rules 
that restrict the use of performance-enhancing supplements, drugs and substances, or 
educational programs to inform coaches, athletes, and parents of the dangers of 
ergogenic aids 
 
Strategies for Implementation 
Reviewing the athleteôs nutritional status 
Information sheets with general nutrition goals for an active secondary schoolïage 
athlete can be provided by the sponsoring organization. Each athlete should have a 
basic understanding of what nutritional requirements s/he needs to have for normal 
growth and activities of daily living as well as the additional needs that exist because of 
the energy expenditure caused by his/her sport. Reference to appropriate print and Web 
media can also be provided; sources are available later in this document. Coaches, as 
well as members of the AHCT, should be alert to the athletesô nutritional well-being and 
provide additional information and interaction when circumstances warrant.  
 
Maintaining adequate hydration 
The sponsoring organization, via the coaches and members of the AHCT, has a 
responsibility to provide an environment and information to facilitate or help athletes 
maintain adequate hydration during physical activity. Several documents are available 
to assist with the development of a fluid replacement program such as NATAôs Position 
Statement on Fluid Replacement,115 as well as educational materials that can be 
provided to athletes, coaches, and parents, such as NATA's Exertional Heat Illness 
Consensus Statement.105 Encouraging fluid replacement adequate to replace fluids lost 
due to sweating before, during, and after intense physical activity is essential to 
maintain performance levels and general health.  
 
Pre-exercise and post-exercise nutrition 
There should be an encouragement of appropriate preexercise and postexercise food. 
For optimal performance, an athlete needs to know what to eat and when to stop eating 
before a competition. Informational handouts with recommendations based on accurate 
scientifically proven information can be provided to athletes and parents. 
 
Sponsoring organizations that provide opportunities for athletes to travel (e.g., youth 
travel soccer) can lead by example and provide the teams with nutritionally sound 
eating opportunities, both before and after exercise. Members of the AHCT should 
investigate available resources such as community-based wellness centers and 
hospitals that have registered dietitians and nutritionists on staff to provide appropriate 
information to the team, coaches, and parents. 
 
Identify athletes at risk for disordered eating 
Disordered eating can have a variety of signs and symptoms. Providing information to 
coaches about the signs and symptoms of disordered eating can encourage early 
recognition. The complexity of dealing with disordered eating necessitates referral of 
athletes who exhibit signs and symptoms to an appropriate professional. Appropriate 
professionals include physicians, psychologists, school nurses, and nutritional 
counselors. Establishing, in advance, a systematic protocol to follow when an athlete is 
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suspected of disordered eating is essential to ensure athletes receive the appropriate 
support.  
 
Performance-enhancing supplements 
Supplements marketed to enhance athletic performance come in many different forms. 
Most athletic governing bodies prohibit the use of supplements and drugs that are 
designed to enhance performance. Sponsoring organizations should support rules 
prohibiting supplement use and provide education addressing the potential health risks 
associated with them. Caution should be taken when researching information on 
specific supplements and drugs to ensure it is from a reputable source.  
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DEVELOPING INJURY AND ILLNESS PREVENTION STRATEGIES 
 
Injuries and illnesses are a heavy burden on the well-being of secondary schoolïage 
athletes and a leading reason why people stop participating in physical activities. There 
are many interventions that have proved to be effective in reducing the severity of 
athletic injuries.177-180 Still, many opportunities for prevention remain. This document 
establishes recommendations for the prevention, care, and appropriate management of 
athletic-related injury and illness specific to the secondary schoolïage individual. This 
overview presents a public health framework for developing effective interventions to 
reduce the burden of injuries to secondary schoolïage athletes. 
 
Participation by secondary schoolïage children in sports, recreation, and exercise is 
widespread, with nearly 6.5 million high school students participating in organized 
athletics.11 However, many of these activities involve elevated risks of injury. As a result, 
approximately 715,000 sports- and recreation-related injuries occur in the school setting 
each year.181 These injuries may lead to a number of costs, some of which are financial 
and some of which affect a personôs quality of life.182 In the short term, costs include 
medical care expenses and time lost from classes and athletic play. Of U.S. 
schoolchildren who received medical attention for a sport/recreation injury, 20% had 
one or more days of lost time from school.183 Long-term costs may include medical and 
rehabilitation expenses, restriction of future athletic activities, loss of some amount of 
physical function, and increases in insurance premiums. 
 
A wide variety of injury control interventions have been accepted in the athletic 
community over the years, including changes to the environment (e.g., break-away 
bases),184 use of protective equipment in contact sports (e.g., helmets),185 and rule 
changes (e.g., footballôs prohibition of spearing).186 Scientific progress has 
demonstrated that certain sports, certain positions, and certain competitive situations 
have greater risks of injury than others. By recognizing the greatest risks, we can 
develop ideas that reduce the chances of a serious injury to a young athlete.  
 
Developing a comprehensive approach to injury control strategies for athletics is 
difficult. To begin to establish this direction, NATA sponsored the development of 
recommendations for appropriate medical care of secondary schoolïage athletes. This 
effort addresses more than basic emergency care during sports participation; it involves 
virtually all aspects of prevention, and activities of ongoing daily athletic health care. 
The recommendations are intended for use by the sponsoring organizations of athletic 
programs, and the AHCT they establish, in consultation with administrators, coaches, 
parents, and participants. Establishing an AHCT should be one of the sponsoring 
organizationôs first priorities and should include medical professionals such as ATCs, 
allopathic or osteopathic physicians, school nurses, and other allied health care 
providers.1 By approaching the issue of athletic injuries in a comprehensive way, we 
develop a better sense of where the problems lie and what can be done to eliminate or 
reduce them. 
 
This holistic approach involves considering characteristics of the athlete (host), the 
environment associated with athletic performance (both physical and social-cultural), 
and the energy that is transferred to the body that causes damage. These elements and 
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their relationships are represented as a public health framework. This framework has 
long been used in the study of disease and has recently been applied to the topic of 
athletic injury. As described by Weaver et al.,125 ñThe public health framework suggests 
that multiple types of social environmentséoperate within a physical environment, and 
provide the context in which an energy vector acts on an athlete to cause an injury. 
Each of these components and their multiple interactions can be further investigated as 
a potential target for injury prevention efforts." 
 
Athletics includes a long history of interventions designed to protect players from 
specific injuries. However, not all of these efforts have been scientifically evaluated to 
demonstrate their effectiveness. Also, not all interventions have been found to be 
acceptable to players, and enforcement of protective rules may be rejected by the 
athletic community, who view the rule change as an offense to the sportôs tradition.182 
Nevertheless, games are constantly evolving with safety concerns often driving the 
changes. The following outline presents some examples of the best practices for injury 
control in modern sport using elements of the implementation hierarchy previously 
described. 
 
Engineering controls 
Although safety balls have long been assumed to cause fewer injuries, no 
epidemiological study had examined their effectiveness before the study of Marshall et 
al.84 in a 3-year nationwide study involving more than 6.7 million player-seasons, the 
use of safety balls was associated with a 23% reduced risk of ball-related injury in Little 
League Baseball. The effect was more dramatic among younger divisions than among 
older divisions. The authors also suggest that concerns of poorer performance by the 
reduced-impact ball, the greatest barrier to wider acceptance, are based on 
misperception ñof the ballôs play, rather than the actual performance of the ball.ò84 
 
Administrative controls 
Based on surveillance data of head and neck injuries occurring in tackle football, axial 
loading was identified in 1975 as the primary cause of serious cervical spine injuries.187 
The incidence of catastrophic head and neck injuries increased in 1976 as a result of 
the new helmets, which led some athletes to consider themselves indestructible. 
Subsequent rule changes in high school and college play banned ñspearingò and using 
the top of the helmet as the initial point of contact in striking an opponent during a tackle 
or block. Once the actual mechanism of injury was understood, modification of the rules 
to affect a change in playing technique was very effective. From 1976 to 1984, cervical 
spine injury rates sharply decreased and injuries that resulted in quadriplegia decreased 
85% from 34 to 5 incidences.186 
 
Educational intervention 
In a prospective controlled intervention study, a prevention program that focused on 
education and supervision of soccer coaches and players demonstrated 21% fewer 
injuries in the intervention group among male youth amateur players.178 The effects 
were more dramatic for injuries that were mild, resulted from overuse, or occurred 
during training. Also, the program was more successful with low-skill teams, 
demonstrating the potential of education strategies for a great number of youth teams. 
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Personal protective equipment 
A good case study of the need for personal protective equipment involves the long-
running debate over whether protective eyewear should be required in womenôs 
lacrosse. Proponents of protective equipment cite a fast-moving sport, the use of sticks 
and a hard rubber ball, and documented eye injuries as evidence of the need for 
protective eyewear. Opponents suggest that by requiring protective equipment, players 
will feel secure enough to increase their aggression and ultimately change the nature of 
the game from one of incidental contact to one of full contact, similar to the menôs game. 
Further, it is argued that this increase in aggression will eventually cause more injuries 
than the original intervention (protective eyewear) prevents. 
 
To assess the true effect of protective eyewear, Webster et al.188 collected field data 
from 700 varsity and junior varsity players in central New York over a 2-year transition 
from sparse to almost complete eyewear use. The findings indicated a 16% reduction in 
overall head/face injuries among goggle wearers, with an even greater effect in game 
situations (51% reduction). This and similar studies189 demonstrated a beneficial use of 
eyewear and provided the basis for strategic decisions on how best to prevent head and 
facial injuries in young athletes. One such change is the recent decision by the U.S. 
Lacrosse Womenôs Division Board of Governors to amend the rules of womenôs 
lacrosse to highly recommend the use of protective eyewear meeting current ASTM 
lacrosse standards for 2004 and to mandate use beginning in 2005.190 
 
Components of recommendation 
There is a well-accepted scientific process for addressing a public health injury problem, 
and in this case, athletic injury among secondary schoolïage athletes. This public 
health approach191-194 includes the following five components, which are then described 
in greater detail: 1) Determine the existence and size of the problem, 2) identify what 
may cause the problem, 3) determine strategies and interventions that may prevent the 
problem, 4) implement prevention strategies, and 5) monitor and evaluate the 
effectiveness of prevention efforts. 
 
Determine the existence and size of the problem 
The success of the first step relies on a complete and accurate collection of relevant 
data. This includes a good description of the circumstances surrounding the injury, 
including person, place, and time. Surveillance describes such characteristics as the 
magnitude of the problem (ñHow many players have been injured?ò), the physical 
location of the problem (ñWhere on the field do injuries occur?ò), what body parts are at 
greatest risk of injury (ñAre there more head injuries than shoulder injuries?ò), and who 
is affected (ñAre more boys injured than girls?ò).195 Along with the descriptive injury 
data, it is imperative that injury surveillance also takes into consideration exposure data 
(athlete-exposures). Additional information should be collected to allow for comparisons 
to be made within and between positions, sports, and those with and without a previous 
injury history. Only with a strong surveillance effort can we be sure that the biggest 
problems are being addressed and our efforts to reduce them are successful.  
 
Identify what may cause the problem 
This information suggests why certain people may be at greater risk of injury while 
others are protected. This type of data requires long-term, expensive longitudinal 
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studies. However, some risk factors have already been identified in high school athletes 
and interventions can be developed from these known risk factors (e.g., landing 
biomechanics and anterior cruciate ligament [ACL] injury in females has led to jump 
training programs). Understanding which risk factors are involved is often overlooked, 
yet is crucial to developing effective interventions. 
 
Determine strategies and interventions that may prevent the problem 
Developing strategies for injury prevention is usually based on the approach introduced 
by William Haddon, known as the Haddon Matrix.196 It is based on Haddonôs 
observation that all injury events come from the uncontrolled release of physical 
energy.197 Efforts focused on prevention can occur at one of three times: before the 
injury (when the energy becomes uncontrolled), during the injury (when the energy 
transferred to the body is more than can be safely absorbed), or after the injury (when 
the body attempts to heal the damage). In addition to the time axis, the Haddon Matrix 
includes an axis of risk factors also found in the public health framework; the host 
(potentially injured person), the agent (the energy and the way in which it is transferred), 
and the environment (both physical and social). The resulting 12-cell matrix can be used 
as a brainstorming tool to devise interventions according to a specific time phase and a 
specific risk factor. An example of the use of the Haddon Matrix applied to the problem 
of athletic injuries is found in Table 4. A strong prevention program incorporates 
interventions that address the different risk factors and span the time axis. 
 
Implement prevention strategies 
Once potential strategies are identified, the next step is to assess which strategies 
should be implemented and how to put them into action. Recently, Runyon198 added 
another dimension to the Haddon Matrix to help with this decision. A set of value criteria 
is included as a starting point for planners to consider. Depending on the nature of the 
injury problem, some criteria will be weighted more heavily than others; these criteria 
include 

• Effectiveness: How well does the intervention work when applied? 
• Cost: What are the costs of implementing and enforcing the program? 
• Freedom: Do the freedoms of some groups have to be sacrificed to 

achieve the goal? 
• Equity: Are people treated equally or in a universal fashion? 
• Stigmatization: Does a program result in a person/team being 

stigmatized? 
• Preferences: Are preferences recognized to encourage compliance? 
• Feasibility: Can the intervention actually be produced? 

 
Another strategy for developing effective interventions for athletic injuries is to consider 
whether players are protected from injury without having to take additional 
precautions.125, 199 A passive strategy, such as adding padding to an outfield wall, 
provides automatic protection without requiring the cooperation of the athlete to be 
effective. An active strategy, such as a rule change to ban slaps to the side of the 
helmet, requires an athlete to modify his or her play or cooperate in some other way. 
Passive strategies are generally considered to be more effective because they do not 
rely on player compliance each and every time a potential injury situation presents itself. 
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Different types of interventions can be classified according to the degree of compliance 
required of athletes. This principle is presented in an intervention implementation 
hierarchy that includes engineering modification to the athletic environment, 
administrative changes to a rule, educational efforts to introduce a safer technique or 
less risky behavior during play, and the use of personal protective equipment. 200 
Engineering controls are typically considered to be most effective because they require 
the least amount of effort/cooperation from the athlete to provide safety, although they 
also require a greater commitment and resources from the organization with overall 
responsibility for player safety. Educational controls and personal protective equipment 
are more active interventions because they require the players to consider the risk of a 
situation and to act in a safe manner every time the situation presents itself during play.  
 
Monitor and evaluate the effectiveness of prevention efforts 
The evaluation step provides answers to the ultimate questions, ñDoes our intervention 
work?ò or ñHave injuries been reduced?ò195 We return to our first step of surveillance for 
data that support or deny the effectiveness of the interventions that have been 
implemented. Although we are most interested in this primary question, we also must 
consider whether there may be other reasons, unrelated to the intervention, which might 
explain why injuries were reduced. Another key issue is whether there are any 
unintended consequences (good or bad) that are a direct result of the intervention. A 
bad unintended consequence may ruin any positive effect of the intervention, so it must 
be determined not only whether fewer injuries occurred, but also whether the 
intervention had a positive effect on the athletes' overall well-being. Evaluation requires 
the conduct of well-designed randomized controlled effectiveness studies. 
 
Strategies for implementation  
The potential strategies for the prevention of injury and illness in the secondary schoolï
age athlete have been presented in the previous 10 sections of this monograph. These 
interventions address various aspects of the framework previously described, including 
the athlete, energy transfer, and environment. They also relate to efforts that affect the 
safety and welfare of athletes before, during, and after the injury or illness.  
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CONCLUSIONS 
 
Appropriate medical care of the secondary schoolïage individual involves more than 
basic emergency care during sports participation. It encompasses the provision of many 
other health care services. While emergency medical care and event coverage are 
critical, appropriate medical care also includes activities of ongoing daily athletic health 
care. The athletic health care team (AHCT) comprises appropriate health care 
professionals in consultation with administrators, coaches, parents, and participants. 
Appropriate health care professionals could be certified athletic trainers, team 
physicians, consulting physicians, school nurses, physical therapists, emergency 
medical services (EMS) personnel, dentists, and other allied health care professionals. 
Organizations sponsoring athletic programs for secondary schoolïage individuals 
should establish an AHCT that functions to ensure appropriate medical care is provided 
for all participants. 
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TABLE 1. MEDICAL PROFESSIONALS WHO SHOULD BE CONSIDERED 
MEMBERS OF THE ATHLETIC HEALTH CARE TEAM 
 
Certified athletic trainers 
Team physicians 
Orthopaedic physicians 
School physicians 
Primary care providers (pediatricians, family practice, nurse practitioners, etc.) 
Consulting and other physicians 
School nurses and guidance counselors 
Physical therapists 
EMS personnel 
Physician assistants 
Registered dieticians 
Public safety personnel 
Public health officials 
Dentists 
Other allied health care professionals 
Students and trainees in the above disciplines 
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TABLE 2. STRATEGIES TO ENSURE SAFE FACILITIES 
 

Develop a written EAP for all venues or facilities 

Evaluate your present facilities for safety 

Develop appropriate checklists, forms, and other documentation to ensure 
thorough and consistent standards of facility evaluation 

Follow a standardized timeline for when facility evaluations will take place 
and who will be responsible for completing the forms 

Use ñCritical Incident Reportsò to direct corrective actions whenever an 
accident occurs 

Post warning signs where appropriate. 

Provide in-services for staff regularly on injury prevention and how to monitor 
and manage facility safety 

Cultivate a safety awareness culture in your program 

Ensure facilities are adequately secured to prevent improper use 

Ensure athletes are properly supervised during participation 

Maintain a regular schedule for cleaning shared equipment shared and 
encourage athletes to maintain good hygiene 

Follow universal precautions for blood and body fluids 
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TABLE 3. CHARACTERISTICS OF THE DEVELOPMENTAL STAGES OF 
ADOLESCENCE 
 

Stage Characteristics 

Early ï individuation  During this time, athletes may become 
confused or question their identity as they 
encounter the physical and emotional changes 
of puberty. 

Middle ï separation/rebellion  This is the phase during which many of the risk-
taking behaviors may be initiated or reach their 
peak 

Late ï abstract thinking, 
future/goal orientation 

This level of maturity is not often reached during 
the secondary school years 
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TABLE 4. HADDON MATRIX APPLIED TO THE PROBLEM OF ATHLETIC 
INJURIES* 
 

Phases/Fact
or 

Host Agent Physical 
environment 

Social 
environment 

Before injury CS #2. 
Determine the 
individualôs 
readiness to 
participate. 

 

CS #3. 
Advise on 
the selection, 
fit, function, 
and 
maintenance 
of athletic 
equipment. 

 

CS #3. Promote 
safe and 
appropriate 
practice, 
competition, and 
treatment 
facilities. 

CS #5. Establish 
protocols 
regarding 
environmental 
conditions. 

 

CS #10. Provide 
scientifically sound 
nutritional 
counseling and 
education. 

CS #1. Develop 
and implement a 
comprehensive 
athletic health care 
administrative 
system. 

Injury Protective 
responses 

Player size 
and speed  

 

Field condition Rules enforcement 

After injury CS #8. Facilitate 
rehabilitation and 
reconditioning. 

Exposure to 
repeat 
trauma 

CS #4. Develop 
and implement a 
comprehensive 
emergency 
action plan. 

CS #7. Provide 
for on-site 
recognition, 
evaluation, and 
immediate 
treatment of 
injury and 
illness, with 
appropriate 
referrals. 

CS #9. Provide for 
psychosocial 
consultation and 
referral. 

 

*Consensus Statement # (revised)
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FIGURE 1.  
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*Denotes core members of the AHCT 
APPENDIX A. CONSENSUS STATEMENT 
 

APPROPRIATE MEDICAL CARE FOR SECONDARY SCHOOLïAGE ATHLETES 

CONSENSUS STATEMENT 

(Revised April 2004) 

Mission Statement 

Establish recommendations for the prevention, care, and appropriate management 
of athletic-related injury and illnesses specific to the secondary schoolïage 
individual. 

Athletic Health Care Team 

The athletic health care team (AHCT) may be composed of appropriate health care 
professionals in consultation with administrators, coaches, parents, and participants. 
Appropriate health care professionals could be certified athletic trainers, team 
physicians, consulting physicians, school nurses, physical therapists, emergency 
medical services (EMS) personnel, dentists, and other allied health care 
professionals. 

Recommendations for Appropriate Medical Care 

Appropriate medical care of the secondary schoolïage individual involves more than 
basic emergency care during sports participation. It encompasses the provision of 
many other health care services. While emergency medical care and event coverage 
are critical, appropriate medical care also includes activities of ongoing daily athletic 
health care. 

Organizations sponsoring athletic programs for secondary schoolïage individuals 
should establish an AHCT that functions to ensure appropriate medical care is 
provided for all participants.  

The AHCT should have a designated athletic health care provider(s) who is 
educated and qualified to 

1. Participate in the development and implementation of a comprehensive 
athletic health care administrative system (e.g., personal health information, 
policies and procedures, insurance, referrals). 

2. Determine the individualôs readiness to participate. 

3. Promote safe and appropriate practice, competition, and treatment facilities. 

4. Advise on the selection, fit, function, and maintenance of athletic equipment. 

5. Develop and implement a comprehensive emergency action plan. 
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6. Establish protocols regarding environmental conditions. 

7. Provide for on-site recognition, evaluation, and immediate treatment of injury 
and illness, with appropriate referrals. 

8. Facilitate rehabilitation and reconditioning. 

9. Provide for psychosocial consultation and referral. 

10. Provide scientifically sound nutritional counseling and education. 

11. Develop injury and illness prevention strategies. 

Education 

Designated athletic health care providers shall maintain expertise through continuing 
education and professional development. 

All coaches should be trained in first aid, cardiopulmonary resuscitation (CPR), and 
automated external defibrillator (AED) use; utilization of AHCT professionals; injury 
prevention; and modification of training in response to injury and illness. 
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DEFINITIONS 
Certified athletic trainer: An allied health care professional who, on graduation from 
an accredited college or university, and after successfully passing the National 
Athletic Trainers' Association Board of Certification (NATABOC) examination, is 
qualified and appropriately credentialed according to state regulations to work with 
individuals engaged in physical activity in the prevention of injuries and illnesses; the 
recognition, evaluation, and immediate care of injuries and illnesses; the 
rehabilitation and reconditioning of injuries and illnesses; and the administration of 
this health care system. This individual must have current certification in 
cardiopulmonary resuscitation (CPR) and be qualified in first aid and blood-borne 
pathogens. Other health care professionals with equivalent certification and/or 
licensure would also meet this standard. 

Team physician: The team physician must have an unrestricted medical license and 
be an MD or a DO who is responsible for treating and coordinating the medical care 
of athletic team members. The principal responsibility of the team physician is to 
provide for the well-being of individual athletes, enabling each to realize his or her 
full potential. The team physician should possess special proficiency in the care of 
musculoskeletal injuries and medical conditions encountered in sports. The team 
physician also must actively integrate medical expertise with that of other health care 
providers, including medical specialists, athletic trainers, and allied health 
professionals. The team physician must ultimately assume responsibility within the 
team structure for making medical decisions that affect the athlete's safe 
participation. 

(Reference: Team Physician Consensus Statement, http://www.acsm.org.) 

 
 
 



AMERICAN ACADEMY OF PEDIATRICS
Committee on Injury and Poison Prevention

Bicycle Helmets

ABSTRACT. Bicycling remains one of the most popu-
lar recreational sports among children in America and is
the leading cause of recreational sports injuries treated in
emergency departments. An estimated 23 000 children
younger than 21 years sustained head injuries (excluding
the face) while bicycling in 1998. The bicycle helmet is a
very effective device that can prevent the occurrence of
up to 88% of serious brain injuries. Despite this, most
children do not wear a helmet each time they ride a
bicycle, and adolescents are particularly resistant to hel-
met use. Recently, a group of national experts and gov-
ernment agencies renewed the call for all bicyclists to
wear helmets. This policy statement describes the role of
the pediatrician in helping attain universal helmet use
among children and teens for each bicycle ride.

ABBREVIATIONS. ANSI, American National Standards Institute;
ASTM, American Society for Testing and Materials; CPSC, Con-
sumer Product Safety Commission.

BACKGROUND

Bicycling continues to be one of the most popu-
lar recreational sports in America. An esti-
mated 44.3 million children younger than 21

years ride bicycles in the United States.1 It is a clean,
efficient mode of transportation for children to make
short neighborhood trips, and bicycling can be an
enjoyable form of aerobic physical activity for chil-
dren and adolescents.

As with all physical activities, bicycling is not
without hazards. Children are at risk of injury from
falls resulting from either intrinsic factors, such as
exceeding their ability level, or extrinsic factors, such
as swerving from or striking a motor vehicle or fixed
object. Bicycle-related injuries among children
younger than 21 years resulted in approximately 275
deaths2 and an estimated 430 000 visits to emergency
departments in 1998.3 Among all recreational sports,
bicycling injuries are the leading cause of emergency
department visits for children and adolescents. Trau-
matic brain injury accounts for two thirds of all bi-
cycle-related fatalities.4 An estimated 23 000 children
required emergency care after sustaining a traumatic
brain injury while bicycling in 1998, accounting for
about 5% of all bicycle-related injuries.3

Use of a bicycle helmet can prevent or lessen the
severity of brain injury during a bicycle crash. Hel-
mets work by absorbing some of the energy and

dissipating the sharp energy peak of the blow over a
larger area for a slightly longer time. A bicycle hel-
met typically consists of rigid crushable foam cov-
ered with a thin layer of plastic. It is held to the head
by a retention system (chin strap) composed of flex-
ible straps and hardware. The skull provides another
layer of protection and absorbs additional energy. If
forces are not extreme and the helmet is intact and
worn correctly, the helmet-skull system should pro-
tect the brain from injury in most cases.

Correctly placing and securing a helmet on the
head is important to maximize protection. Because 4
helmet sizes exist and models fit slightly differently,
a child should try on several sizes and models to find
the best fit when purchasing a helmet. Correct fit
involves positioning the helmet on the head so it sits
low on the forehead and is parallel to the ground
when the head is held upright (the wearer should be
able to see its lower brim when looking all the way
up); installing or removing inside pads to make the
helmet snug; and adjusting the chin strap so it is
comfortably snug (ie, tight with room for only 2
fingers to be inserted between the strap and the
chin). When in place with the chin strap secure, the
helmet should not come off or shift over the eyes
when the wearer tries to shake it loose.

Even when worn properly, a helmet does not offer
an unlimited degree of protection, particularly
against high-energy crashes. Even in low-impact
falls, the helmet may be damaged by the force deliv-
ered, rendering it less effective in subsequent im-
pacts. This damage may not be apparent to the eye.
Accordingly, any helmet that has sustained a sub-
stantial blow should be discarded and replaced,
including any helmet involved in a crash in which
the head has hit a hard surface or in which a fall
has resulted in marks on the shell. Furthermore,
helmet integrity does not persist throughout time.
Because some helmet materials deteriorate with
age, the Snell Memorial Foundation, a nonprofit
organization established to test and certify helmet
safety, recommends that a helmet be replaced at
least every 5 years, or sooner if the manufacturer
recommends it.

Wearing a bicycle helmet is one of the most effec-
tive safety measures a child can take to prevent in-
jury. The first study of helmet effectiveness indicated
that it could prevent 88% of serious brain injuries.5 In
subsequent studies, helmets prevented 69% of head
injuries6 and 65% of injuries to the mid and upper
face.7 Despite the enormous degree of protection
afforded by a bicycle helmet, a 1994 study indicated

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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that only 25% of children 5 to 14 years of age usually
or always wore a helmet while bicycling.8 In 1999,
the percentage of children who reported always us-
ing helmets varied among states from 13% to 65%.9
Reasons usually given for not using a helmet are
discomfort (especially heat), perceived lack of impor-
tance for casual riding (in contrast to sport or race
bicycling), lack of style, or peer pressure.8,10 Cost was
seldom cited as an important factor now that helmets
are widely available for less than $20.

Two factors are strongly associated with bicycle
helmet use by young children—helmet use by an
accompanying parent and a state mandatory helmet
use law or local ordinance. In one study, a helmet
was worn by 90% of children from a low-income
neighborhood and 100% of children from a high-
income neighborhood when an accompanying par-
ent wore a helmet.11 After enactment of a helmet law
in Georgia, reported helmet use increased from 35%
to 53%,12 and in Oregon, enactment of a helmet law
was associated with a doubling of observed helmet
use to 49% among children and youth.13 Presently,
17 states and the District of Columbia have age-
specific bicycle helmet laws, usually covering bicy-
clists younger than 16 years. These laws affect 49% of
all US children younger than 15 years. Another 2
states have recently enacted legislation. Such legisla-
tion has been shown to be more cost-effective than
community-based or school-based interventions14

and is a Healthy People 2010 objective.15

Recently, a group of national experts from safety
organizations and government agencies called for
universal helmet use by all bicyclists, regardless of
age. This goal has 3 strategies: 1) creating a national
bicycle helmet safety campaign; 2) creating tools to
promote helmet use; and 3) assisting states and com-
munities wishing to address helmet use through leg-
islation.16

Voluntary helmet safety standards have existed for
many years, with the American National Standards
Institute (ANSI), Snell Memorial Foundation, and
American Society for Testing and Materials (ASTM)
each establishing their own safety standards based
on the ability of a helmet to manage the energy of a
drop onto a metal anvil and the strength of the strap
system. In 1999, the US Consumer Product Safety
Commission (CPSC) issued a mandatory safety stan-
dard for bicycle helmets, requiring all helmets man-
ufactured or imported for sale in the United States
after March 1999 to comply with this standard.17

Accordingly, parents should look for a sticker docu-
menting CPSC approval on the inside liner of any
new helmet purchased. Older helmets certified by
the ASTM and/or the Snell Memorial Foundation
may continue to be used, but helmets certified only
by the ANSI should be discarded, because they
were drop-tested from a height below the current 2
meter standard. Multisport helmets are designed
for in-line skating, skateboarding, bicycling, and
other sports. If a multisport helmet is intended or
marketed (even by implication) to be used while
bicycling, it must be certified to meet the CPSC
standard for bicycle helmets.

RECOMMENDATIONS

Helmet Use
1. All bicyclists should wear properly fitted bicycle

or multisport helmets each time they ride. A bi-
cycle helmet or multisport helmet intended for
bicycle use manufactured after March 1999 must
have certification that it met the CPSC standard,
regardless of whether it met the standards of any
other organization. If a bicycle helmet manufac-
tured before March 1999 meets the standards es-
tablished by the Snell Memorial Foundation or
ASTM (but not ANSI alone), it may be used. How-
ever, once damaged or outgrown, it should be
replaced with a new helmet that has been certified
to meet the CPSC standard.

2. Young children who ride as passengers must wear
an appropriately sized helmet and be placed se-
curely in a bicycle-mounted child seat or, prefer-
ably, a bicycle-towed child trailer. Children
should never ride on the handlebars or crossbar.18

Passengers should be at least 1 year old, by
which age most children have sufficient muscle
strength to control head movement during a
sudden stop, even with the additional weight of
a helmet.

3. Pediatricians should emphasize that any helmet
involved in a crash or otherwise damaged should
be discarded and replaced. Otherwise, all helmets
should be replaced at least every 5 years, or
sooner if the manufacturer recommends it. Pur-
chase of helmets from yard sales should be dis-
couraged, because the age and integrity of the
helmet cannot be assured.

4. Parents and children should learn all essential
aspects of bicycle safety. Helmet use is only 1
aspect of bicycle safety and does not substitute for
the child’s knowledge and practice of the rules of
the road, sufficient visibility to drivers, and other
safety measures.

Advocacy
1. Pediatricians should encourage parents and

other child care providers to require children to
wear a bicycle helmet when they begin riding
tricycles or other wheeled vehicles or toys. Pe-
diatricians should inform parents and patients
of the importance of wearing a bicycle helmet
and the dangers of riding without one. This
information is especially important for adoles-
cents, because they are particularly resistant to
wearing a helmet.

2. Pediatricians should encourage parents to wear a
helmet when bicycling to model safe behavior for
their children.

3. Pediatricians should serve as community and leg-
islative advocates to encourage state and local
governments to enact legislation requiring helmet
use by all bicyclists and mandating bicycle rental
agencies to include helmets as part of the rental
contract. The American Academy of Pediatrics
has developed model state legislation titled
“Child Bicycle Safety Act.”19
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4. Pediatricians should encourage school districts to
make helmet wearing mandatory during bicycle
rides to and from school and during school-re-
lated bicycle trips.

5. Coalitions of physicians, parents, and community
leaders should develop and support community-
based and school-based education programs to
promote bicycle safety training that emphasizes
helmet use. A national initiative to encourage all
children to wear a helmet whenever bicycling de-
serves support.

6. Retail outlets are urged to carry affordable hel-
mets and include them in the purchase of every
new bicycle sold.

7. Organizations promoting helmet use are encour-
aged to provide attractive posters and educational
videotapes for retailers and pediatricians to dis-
play as well as other materials for parent groups
to distribute, emphasizing the safety advantages
and attractiveness of protective headgear. All ma-
terials should teach how to wear a helmet cor-
rectly.

8. When bicyclists are shown in the popular media
(including television, advertisements, movies,
and promotional materials), those responsible
are urged to consistently show them wearing a
helmet.
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Clinical Report—Bone Densitometry in Children and
Adolescents

abstract
Concern for bone fragility in children and adolescents has led to in-
creased interest in bone densitometry. Pediatric patients with genetic
and acquired chronic diseases, immobility, and inadequate nutrition
may fail to achieve the expected gains in bone size, mass, and strength,
which leaves them vulnerable to fracture. In older adults, bone densi-
tometry has been shown to predict fracture risk and reflect response
to therapy. The role of densitometry in the management of children at
risk of bone fragility is less certain. This clinical report summarizes the
current knowledge about bone densitometry in the pediatric popula-
tion, including indications for its use, interpretation of results, and its
risks and costs. This report emphasizes consensus statements gener-
ated at the 2007 Pediatric Position Development Conference of the
International Society of Clinical Densitometry by an international panel
of bone experts. Some of these recommendations are evidence-based,
and others reflect expert opinion, because the available data are inad-
equate. The statements from this and other expert panels have pro-
vided general guidance to the pediatrician, but decisions about order-
ing and interpreting bone densitometry still require clinical judgment.
Ongoing studies will help to better define the indications and best
methods for assessing bone strength in children and the clinical fac-
tors that contribute to fracture risk. Pediatrics 2011;127:189–194

INTRODUCTION
The bone health of children and adolescents has become an increas-
ingly importantmedical concern. There is growing recognition that low
bonemass and fracturesmay complicate several genetic and acquired
chronic disorders of childhood.1 Fractures are common in otherwise
healthy youth as well; peak incidence occurs during the peripubertal
growth spurt.2 The documented 35% to 65% increase in common child-
hood fractures over the past 4 decades has raised concerns that cur-
rent lifestyles are compromising early bone health.3 Childrenwith fore-
arm fractures have been shown to have lower bone mass, a greater
percentage of body fat, and less calcium intake than their peers with-
out a history of fracture.4,5 Vitamin D insufficiency and deficiency are
widespread, calcium intake often falls below recommended levels, and
physical inactivity is common among American youth.6,7

These observations have increased the demand for better diagnostic
and therapeutic tools to address bone health in children and adoles-
cents. Bone densitometry and pharmacologic therapy for osteoporosis
in older adults have been refined in recent years. The efficacy, cost-
effectiveness, and safety of these tests and treatments in pediatric
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patients have not been adequately de-
termined. This lack of data has left the
pediatrician in a quandary about how
to best diagnose and manage skeletal
fragility in children and teenagers. To
address these uncertainties, pediatric
bone experts have proposed guide-
lines for evaluating skeletal health in
youth.8 This report briefly reviews cur-
rent bone-densitometry methods, indi-
cations for ordering densitometry, and
the role for densitometry in choosing
and monitoring therapy.

BONE-DENSITOMETRY METHODS

The pediatric skeleton can be as-
sessed by using dual-energy x-ray
absorptiometry (DXA), quantitative
computed tomography, peripheral
quantitative computed tomography,
quantitative ultrasonography, mag-
netic resonance imaging, or plain films
(radiogrammetry). Each modality of-
fers distinct advantages and disadvan-
tages, which have been reviewed pre-
viously.9 DXA remains the preferred
method for clinical measurements of
bone density in children because of its
availability, reproducibility, speed, low
exposure to ionizing radiation, and ro-
bust pediatric reference data.10

FOR WHOM SHOULD BONE
DENSITOMETRY BE PERFORMED?

The general goals of bone densitometry
are to identify patients at greatest risk of
skeletal fragility fractures, to guide deci-
sions regarding treatment, and to moni-
tor responses to therapy. Skeletal as-
sessments have been recommended for
children with recurrent fractures, bone
pain, bone deformities, or osteopenia on
standard radiographs or to monitor
therapy.11,12 Specific recommendations
havebeenproposed formonitoringbone
health in patients with cystic fibrosis13

and childhood cancer.14 For example, a
baseline DXA is recommended by 18
years of age or 2 years after the end of
chemotherapy (for cancer survivors)
but earlier in patients with more severe

disease, low body weight, chronic glu-
cocorticoid therapy, delayedpuberty, go-
nadal failure, or a history of fracture.
For patients receiving drugs that
may adversely affect bone, such as
anticonvulsants or depot medroxy-
progesterone (Depo-Provera), there
is insufficient evidence to support
routine bone densitometry.15,16

The most comprehensive recommen-
dations related to bone densitometry
have evolved from the Pediatric Posi-
tion Development Conference (PDC) of
the International Society of Clinical
Densitometry after rigorous analysis
of the literature.8 The PDC guidelines
identified the primary and secondary
disorders that have been associated
with evidence of increased fracture risk
(Table 1). PDC guidelines recom-
mended that densitometry be per-
formed “at clinical presentation” of
these disorders and “before initiation
of bone-active treatment,” such as
bisphosphonates.17 The authors of the
guidelines acknowledged that the rec-
ommendations are controversial and
that experts will not agree with all the

statements,18 which reflects the lack of
sufficient high-quality evidence to sup-
port some of the recommendations.
Until such evidence is obtained, how-
ever, these parameters provide gen-
eral guidance for the pediatrician and
may help to secure reimbursement
from insurance providers.

Beyond these guidelines, the decision
to order bone densitometry for an in-
dividual patient requires clinical judg-
ment. The risk of bone fragility will de-
pend on age of onset and severity of
the underlying disorder, if any; the
number of associated risk factors
(such as poor nutrition or inactivity);
and exposure to potentially bone-toxic
drugs (eg, glucocorticoids, anticonvul-
sants) or irradiation. A family history
of bone fragility is relevant, because
an estimated 60% to 80% of the vari-
ability in bone mass between individu-
als is determined by genetic factors.6

This history is best assessed by asking
about a history of hip fractures in
older relatives. The decision to evalu-
ate an otherwise healthy child with a
history of fractures will depend on the
number of broken bones and the inten-
sity of the trauma that caused the in-
jury. Low-trauma fractures are defined
as those that occur from standing
height or less. The PDC has defined a
clinically significant fracture history
as “one long bone fracture of the lower
extremity, two or more long bone frac-
tures of the upper extremity or a ver-
tebral fracture.”8 Children with this
history sustained after minimal or no
trauma should be considered for eval-
uation with densitometry, whereas
children with fractures of digits and
toes do not warrant such investiga-
tion. Data are insufficient to recom-
mend routine densitometry for infants
in these situations. A final consideration
before ordering DXA scans should be
how the results will influence patient
management. For example, it may not be
helpful to document that bone mineral

TABLE 1 Diseases That May Affect the
Skeleton

Primary bone disorders
Idiopathic juvenile osteoporosis
Osteogenesis imperfecta
Potential secondary bone diseases
Chronic inflammatory disorders
Inflammatory bowel disease
Juvenile idiopathic arthritis
Cystic fibrosis
Chronic immobilization
Cerebral palsy
Myopathic disease
Epidermolysis bullosa
Endocrine disturbance
Turner syndrome
Anorexia nervosa
Cancer and therapies with adverse effects on
bone health
Acute lymphoblastic leukemia
Status post chemotherapy for childhood
cancer
Status post transplantation (nonrenal)
Hematologic disorders
Thalassemia

Data source: Bishop N, Braillon P, Burnham J, et al. J Clin
Densitom. 2008;11(1):29–42.17
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density (BMD) is low for age in a child
with cerebral palsy if the child has not
hada fracture, because lowBMDalone is
not considered an indication for
bisphosphonate therapy.8

ORDERING DXA IN PEDIATRICS

The preferred skeletal sites for DXA
measurements in children are the
lumbar spine and total body.10 If possi-
ble, the cranium should be excluded
from the total-body-scan analysis, be-
cause the head constitutes a large por-
tion of the total body bone mass but
changes little with growth, activity, or
disease; inclusion of the skull poten-
tially masks gains or losses at other
skeletal sites.19 DXA measurements of
the hip region (total hip or femoral
neck) are not as reliable in younger
patients because of difficulties in iden-
tifying the bony landmarks for this re-
gion of interest. For children with con-
tractures who cannot be positioned
properly for spine or whole-body stud-
ies, measurements of the lateral distal
femur may be a useful alternative but
have been less extensively studied
than spine or whole-body measure-
ments.20 Scanning alternative skeletal
sites may also be necessary for pa-
tients with metal hardware (such as
rodding for scoliosis) in the usual re-
gions of interest. Vertebral fractures
are best detected by standard lateral
radiographs of the thoracolumbar
spine,21 not by DXA.22

INTERPRETATION OF DXA RESULTS

Bone mass, as measured by DXA, is re-
ported as bone mineral content (BMC)
(g) or areal BMD (g/cm2). These values
are compared with reference values
from healthy youth of similar age, gen-
der, and, if possible, race/ethnicity to
calculate a z score, the number of SDs
from the expected mean. Abundant pe-
diatric reference data are now avail-
able for children and teenagers but
not for infants.10 It is essential to select
norms collected by using equipment

from the same manufacturer as that
used for the patient because of sys-
tematic differences in software.10 T
scores (which compare the patient’s
BMDwith that of a healthy young adult)
should not be used before 20 years of
age, because the person may not have
achieved peak bone mass. Unfortu-
nately, some software packages from
DXA manufacturers automatically gen-
erate a T score, even for younger sub-
jects. The ordering physician must be
careful to not use T scores when inter-
preting DXA results.

Appropriate interpretation of DXA re-
sults may require more than the cal-
culation of z scores. Children with
chronic illness often have delayed
growth and pubertal development,
which are factors that contribute to a
low bonemass for age or gender. BMD,
as measured by DXA, corrects bone
mineral for the area (height and
width) but not for the volume (height,
width, and thickness) of bone. For this
reason, if 2 people with identical “true”
volumetric bone density are com-
pared, the shorter person will have a
lower BMD than the taller one.9,23 Sim-
ilarly, a child with delayed puberty will
not have had the gains in bone size,
geometry, and density that occur with
sex-steroid exposure. Controversy per-
sists about the optimal method for ad-
justing for variations in bone size,
body composition, and maturity as
well as the criteria by which “best
method” is defined; ideally, the adjust-
ment method would prove to be a
stronger predictor of fracture.23 The
PDC guidelines recommend that BMD
in children with delayed growth or pu-
berty be adjusted for height or height
age or compared with reference data
with age-, gender-, and height-specific
z scores.10

A BMC or BMD z score of more than 2
SDs below expected (less than �2)
should be labeled “low for age.”10 The
terms “osteopenia” and “osteoporo-

sis,” which are used to describemilder
or greater deficits in bone mass in
older adults, should not be used for
pediatric patients. Instead, the PDC
guidelines suggested that the diag-
nosis of osteoporosis in children be
made only when both low bone mass
(BMC or BMD z scores of less than�2)
and a clinically significant fracture his-
tory (defined previously) are present.24

INTERPRETING LONGITUDINAL DATA

Repeat DXA studies are performed to
monitor the skeletal response to ongo-
ing illness, the regaining of health, or
the response to bone-active therapies.
For a change in BMD to be technically
meaningful, it must exceed the vari-
ability that is observed when DXA mea-
surements are repeated for the same
patient. The “least-significant change”
refers to the smallest percentage differ-
ence in measurements that exceeds the
variability or “noise” fromrepeatedmea-
surements.25 In densitometry centers
that provide rigorous attention to preci-
sion, a least-significant change of 3% or
less can be achieved.25 Gains or losses of
BMD that are less than that cannot be
labeled as change with certainty.

Longitudinal changes in bone densi-
tometry must also take into account
interval changes in growth and ma-
turity. Assessing whether observed
gains in bonemass and size are appro-
priate for age and pubertal stage re-
quires thoughtful assessment of z
scores, as described above. The rec-
ommended interval between repeat
densitometry studies will depend on
the progression of disease or the type
of intervention being used. The mini-
mal interval between scans should be
6 months,10 but often 1 year or more
may be appropriate to allow for mea-
surable change to occur.

CAN DXA PREDICT FRACTURES?

Low BMD is such a sufficiently power-
ful predictor of fracture in older
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adults that it has been used as a diag-
nostic criterion for “osteoporosis” in
elderly patients.26 Reduced BMD is as-
sociated with increased fracture risk
in children and teenagers as well, but
data are not sufficient to establish
the diagnosis of osteoporosis on the
basis of bone-densitometry criteria
alone.10,24 In studies of otherwise
healthy youth, children with a history
of fracture have been shown to have
lower BMC, BMD, and estimated volu-
metric BMD than their peers without
fractures.4,5 In particular, children
with reduced spine or whole-body
bone mass or smaller bone area for
height had an increased risk of
fracture.5,24

Less is known about the relationship
between low bone mass and fracture
risk in children with chronic illness,
because the studies in these popula-
tions have been limited to smaller co-
horts with varying diagnoses and risk
factors for poor bone health. The most
common site of fractures in these chil-
dren may not be the forearm; lower-
extremity fractures are common in
immobilized children,27 and spine frac-
tures are more common in young pa-
tients with childhood leukemia, osteo-
genesis imperfecta, or exposure to
glucocorticoids.28 In a study that exam-
ined only children with acute lympho-
blastic leukemia, the odds for fracture
increased by 80% for every 1-SD reduc-
tion in spine BMD z score.

Clinical variables other than bone
mass influence the risk that a person
will have a fracture. For older adults,
age, weight, family history of hip frac-
ture, exposure to glucocorticoids,
smoking and alcohol use, and history
of a fracture are key predictors of ab-
solute fracture risk.26 Clinical factors
that influence bone fragility in children
have not yet been well established.
However, it has been recognized that
bone densitometry by DXA is only
part of a comprehensive skeletal

health screening that includes review
of nutrition, physical activity, pubertal
stage, disease severity, patient and
family fracture history, and medica-
tion exposure. A child with low bone
mass for age or one with a significant
fracture history warrants evaluation
by a pediatric endocrinologist, neph-
rologist, geneticist, or rheumatologist
(depending on clinical presentation)
with expertise in bone.10

RISKS AND COSTS OF
DENSITOMETRY

Exposure to the very low doses of ioniz-
ing radiation with DXA poses no known
health risk. The estimated 5 to 6 micro-
sieverts (�Sv) of radiation exposure
froma spine andwhole-body DXA scan is
far less than the 80 �Sv accumulated
during a round-trip transatlantic flight.29

More concerning is the potential risk
of misdiagnosis if DXA data are not
interpreted by skilled professionals
at pediatric densitometry centers.
One study revealed errors in 88% of
the scans from children referred for
an osteoporosis-intervention study;
62% of the errors involved a misdiag-
nosis of osteoporosis based on inap-
propriate use of a T score.30 Errors in
interpreting DXA results generate
considerable parental concern and
can result in costly and unnecessary
use of pharmacologic agents and re-
strictions on physical activity.

THERAPY FOR CHILDHOOD
SKELETAL FRAGILITY

It is beyond the scope of this review to
discuss therapy in detail. However,
treatment options for children with
low bonemass and fractures aremore
limited than those for adults, which un-
derscores the importance of accurate
skeletal assessments.31 General mea-
sures to address skeletal risk factors
are safe and appropriate first steps
for all patients. Calcium intake should
meet the current recommended daily
intake of 500 mg for children 1 to 3

years of age, 800 mg for children 4 to 8
years of age, and 1300 mg for children
and adolescents 9 to 18 years of age.6

Adequacy of total-body vitamin D
stores should be assessed by mea-
suring serum concentrations of 25-
hydroxyvitamin D; concentrations of at
least 20 to 32 ng/mL (50–80 nmol/L)
have been recommended for children.7

Weight-bearing activity should be en-
couraged, and even short periods of
high-intensity exercise (such as jump-
ing 10 minutes/day, 3 times per week)
have produced measurable gains in
bone mass.32 For patients with limited
mobility, reducing immobility through
physical therapy33 or use of vibrating
platforms can be helpful.34 Reduc-
ing inflammation, undernutrition, or
hormone imbalances is necessary as
well.

If these generalmeasures fail to prevent
further bone loss and fracture, pharma-
cologic therapy may be considered.
None of the drugs used to treat bone fra-
gility in the elderly have yet been ap-
proved by the US Food and Drug
Administration for pediatric use.35

Nevertheless, therapy with bisphospho-
nates is considered reasonable for chil-
dren with moderate-to-severe osteogen-
esis imperfecta (�2 fractures in 1 year
or vertebral compression fractures).36

For secondary osteoporosis attributable
to chronic disease, bisphosphonates
may be used on a compassionate basis
to treat low-trauma fractures of the
spine or extremities.37

SUMMARY

DXA has been established as a valu-
able tool as part of a comprehensive
skeletal assessment of children and
teenagers but not yet of infants. Ac-
quiring and interpreting densitome-
try data from younger patients re-
mains challenging and should be
performed in experienced pediatric
densitometry centers. Panels of pe-
diatric experts have set standards
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for when and how to perform DXA
scans on the basis of the best avail-
able data.10 Ongoing research will
serve to refine the best modalities
for assessing the bone strength of
children and to determine the key
clinical variables that influence frac-
ture risk independent of bone.
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Policy Statement—Boxing Participation by Children
and Adolescents

abstract
Thousands of boys and girls younger than 19 years participate in
boxing in North America. Although boxing provides benefits for par-
ticipants, including exercise, self-discipline, and self-confidence,
the sport of boxing encourages and rewards deliberate blows to the
head and face. Participants in boxing are at risk of head, face, and
neck injuries, including chronic and even fatal neurologic injuries.
Concussions are one of the most common injuries that occur with
boxing. Because of the risk of head and facial injuries, the American
Academy of Pediatrics and the Canadian Paediatric Society oppose
boxing as a sport for children and adolescents. These organizations
recommend that physicians vigorously oppose boxing in youth and
encourage patients to participate in alternative sports in which
intentional head blows are not central to the sport. Pediatrics 2011;
128:617–623

INTRODUCTION
Amateur or Olympic-style boxing is a collision sport that is won on the
basis of the number of clean punches landed successfully on an oppo-
nent’s head and body (Appendix).1,2 A match is won outright if an oppo-
nent is knocked out. Participants in boxing are at risk of serious
neurologic and facial injuries.3–7 Despite these potential dangers, thou-
sands of boys and girls participate in boxing in North America. In 2008,
more than 18 000 youths younger than 19 years were registered with
USA Boxing (Lynette Smith, USA Boxing, written communication, August
2009).

The societal debate regarding boxing has raged for decades. Many
authors andmedical organizations have called for boxing to be banned
(Table 1), citingmedical, ethical, legal, andmoral arguments.8–13 Others
state that participants should be allowed to make autonomous deci-
sions about participation and that the role of the medical profession
should be restricted to the provision of injury care, advice, and infor-
mation only.14

Supporters of amateur boxing state that the sport is beneficial to par-
ticipants by providing exercise, self-discipline, self-confidence, charac-
ter development, structure, work ethic, and friendships.14 For some
disadvantaged youth, boxing is a preferential alternative to gang-
related activity, providing supervision, structure, and goals.14 The over-
all risk of injury in amateur boxing seems to be lower than15 in some
other collision sports such as football, ice hockey, wrestling, and soc-
cer.4,16 However, unlike these other collision sports, boxing encourages
and rewards direct blows to the head and face.
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The American Academy of Pediatrics
and the Canadian Paediatric Society
oppose boxing and, in particular, dis-
courage participation by children and
adolescents.8

BOXING-RELATED INJURIES

Data are limited on injuries that re-
sult from boxing in children and
adolescents.17,18 National organiza-
tions, such as Boxing Canada and
USA Boxing, do not keep data on the
participation or injury rates of their
members.

Some data on boxing injuries in chil-
dren are available from the Canadian
Hospitals Injury Reporting and Preven-
tion Program database, maintained by
the Public Health Agency of Canada.
This database includes data collected
from 15 hospitals across Canada, in-
cluding 10 children’s hospitals. From
1990 to 2007, the prevalence of injury
from combat sports requiring admis-
sion to a hospital was highest for boxing
(4.8%),17 which compares with admis-
sion rates of 3.6% for judo, 3.1% for ka-
rate, and 2.9% for wrestling.17 Of those
hospitalized for injuries from boxing,
58% had facial fractures and 25% sus-
tained closed head injuries.17 There was
a significant increase in the overall num-
ber of injuries from 1999–2007 (16.4 in
100 000), compared with 1990–1998
(11.4 in 100 000). Sixty-eight percent of
these injuries occurred during sparring
and competition; the remainder oc-

curred during training. Of the 273 in-
jured boxing athletes reported in the Ca-
nadian Hospitals Injury Reporting and
Prevention Program database, fewer
than 1% were 5 to 9 years of age, 29.3%
were10 to14 yearsof age, 39.2%were15
to 18 years of age, and 30.8% were 19
years of age or older.17

The National Electronic Injury Surveil-
lance System (NEISS) contained re-
ports of 1263 boxing-related injuries
in children and adolescents 5 to 14
years of age and 8082 in adoles-
cents and adults 15 to 24 years of age
in the United States in 2007. The types
and severity of injuries were not
delineated.18

Published injury data in amateur box-
ing (youth and adult participants) do
not distinguish injuries according to
age, so it is difficult to delineate inju-
ries that specifically affected children
and adolescents. Most injuries in box-
ing, both amateur and professional,
occur during competition (57%), com-
pared with training (43%).4 The au-
thors of 1 cohort study reported an in-
jury rate of 1.0 injury per 1000 hours of
participation for amateur boxers
(15.1–37.1 years of age).4 This rate is
actually lower than reported high
school athlete injury rates of 4.4 per
1000 athlete-exposures in football, 2.5
in wrestling, and 2.4 in soccer.16 Inten-
tional facial and head injuries, how-
ever, are more frequent in boxing.17

Types of Injuries

The most common injuries in boxing
are to the head, face, and neck re-
gions.4,5,19,20 One prospective cohort
study documented that more than 70%
of injuries in amateur (average age:
23.7 years) and professional boxers
were to the head.4 Concussion was the
most common injury (33%), followed
by open wounds/lacerations/cuts
(29%) and fractures (19%).4 The eye-
brow and nose were other common
sites of injury (19% each).4 Most inju-
ries to the eye region were lacera-
tions/cuts, although conjunctival, cor-
neal, lenticular, vitreal, ocular papilla,
and retinal lesions were also re-
ported.3 Canadian Hospitals Injury Re-
porting and Prevention Program data
are similar; one-third of the reported
injuries affected the head, face, and
neck regions, and almost half of the
injuries occurred in the upper extrem-
ity (Table 2).17

Brain injury is themost significant risk
associated with boxing, and acute
subdural hematoma is the most com-
mon cause of death in amateur and
professional boxers.5,16 Between 1918
and 1997, 659 deaths from boxing have
occurred, all from catastrophic brain
injury.6

There is evidence that amateur boxers
are at risk of structural brain injuries,
cognitive abnormalities, and neuro-
logic deficits from the sport.7,21–25 One
study of 14 amateur boxers revealed
elevated levels of cerebrospinal fluid
biochemical markers from neuronal
and astroglial injury after bouts.21 Sig-
nificant increases in levels of these
markers were associated with multi-
ple or high-impact hits to the head.21 In
addition, new MRI techniques have re-
vealed structural brain abnormalities
in boxers, including microhemor-
rhages.22 Furthermore, electroen-
cephalography studies have found a
significantly higher incidence of ab-
normalities among retired amateur

TABLE 1 Position Statements on Boxing

Organization Position

American Medical Association9 (2007) Recommends that until boxing is banned, head blows
should be prohibited

American Academy of Pediatrics8 (1997) Opposes boxing as a sport for any child, adolescent,
or young adult

Australian Medical Association10 (2007) Opposes all forms of boxing; recommends the
prohibition of all forms of boxing for people
younger than 18 y

British Medical Association11 (2007) Opposes amateur and professional boxing; calls for
complete ban on boxing; recommends banning
boxing for those younger than 16 y

Canadian Medical Association12 (2002) Recommends that all boxing be banned in Canada
World Medical Association13 (2005) Recommends that boxing be banned
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boxers compared with active soccer
players and track-and-field athletes.23

There is also evidence of diminished
neurocognitive functioning on neuro-
psychological tests in amateur boxers
without concussions despite the use of
headgear.23–25 The long-term signifi-
cance of these findings is yet to be
determined.

Concussions

Concussions in sport are a significant
public health concern, and they occur
frequently in boxing.4,7,20,25 The exact in-
cidence of concussion in children and
adolescents participating in boxing
has not been published, because stud-
ies of amateur boxers do not separate
data according to age. However, re-
ports of concussions in amateur box-
ing range from 6.5% to 51.6% of all in-
juries.5 The authors of 1 study of
amateur boxers (older than 16 years)
reported that more than half of all in-
juries sustained in competition were

concussions (51.6%), and the inci-
dence was 11.4 concussions per 1000
boxing exposures.5,20 A prospective co-
hort study of amateur and profes-
sional boxers revealed that 33% of all
injuries were concussions.4 Another
source cited a concussion rate in am-
ateur boxing (age not specified) of 0.58
per 100 athlete-exposures, compared
with 0.28 in hockey (males 5–17 years
old) and 0.38 in high school rugby.7

Yet another study of amateur boxers
(median age: 22 years) documented
that 13% of matches ended because of
concussions.25

Concussions are particularly concern-
ing in children and adolescents, be-
cause there is evidence that a child’s
brain is more vulnerable to injury
and that recovery from concussion
is prolonged when compared with
adults.26–29 A prospective case-control
study comparing neurocognitive re-
covery after concussion in high school

(aged 14–18 years) and college (aged
17–25 years) football and soccer ath-
letes found that high school athletes
had more prolonged memory dysfunc-
tion. Neuropsychological test values
were significantly lower in concussed
high school athletes than age-matched
controls 7 days after injury, whereas
college athletes recovered within 3
days after injury.26 Another prospec-
tive case-control study in high school
athletes with concussion demon-
strated memory impairment up to 10
days after injury.29 These findings can
be extrapolated to young boxers,
which suggests that they may take up
to 10 days (or longer) to recover from
concussions.

Return-to-play (RTP) guidelines after
sport-related concussions is a particu-
lar area of controversy. The most re-
cent guidelines proposed by the Con-
cussion in Sport Group, and endorsed
by both the American Academy of Pedi-
atrics and Canadian Paediatric Soci-
ety, recommend that an athlete who
has sustained a concussion rest, both
physically and cognitively, until the
symptoms of concussion have re-
solved completely.28,30,31 “Cognitive
rest” in children means limiting scho-
lastic and other cognitive stressors
such as text-messaging, computer
work, and video games.28,30,31

Because children may take longer to
recover from concussions and be-
cause of the risks associated with
head impact in younger athletes (ie,
cerebral swelling), the Concussion in
Sport Group recommends a more
conservative approach to RTP deci-
sions for children and adolescents,
including no RTP the same day.30 It is
appropriate to extend the length of
the asymptomatic rest period to ensure
that symptomshaveresolvedcompletely
and then allow athletes to progress
through a medically supervised step-
wise graded-exertion protocol (Table
3).28,30,31 No athlete should return to

TABLE 2 Boxing-Related Injuries,a Ages 5 to 59 Years: Canadian Hospitals Injury Reporting and
Prevention Program, 1990–200717

Body Part/Nature of Injury Sparring/Competition, n (%) Conditioning, n (%)

Upper extremity 87 (47.0) 80 (94.1)
Fracture, dislocation 32 (17.3) 33 (38.8)
Bruise, abrasion, laceration 25 (13.5) 20 (23.5)
Soft tissue 14 (7.6) 9 (10.6)
Sprain/strain 12 (6.5) 18 (21.2)
Other (bite, nerve injury) 4 (2.2) 0 (0.0)
Head, face, neck 62 (33.5) 0 (0.0)
Facial fractures 17 (9.2)
Closed head injuries 17 (9.2)b

Facial bruise, abrasion; soft tissue 12 (6.5)
Facial, scalp laceration 7 (3.8)
Eye injury 5 (2.7)
Neck sprain/strain 3 (1.6)
Neck soft tissue 1 (�1.0)
Trunk 19 (10.2) 0 (0.0)
Bruise, abrasion, soft tissue 13 (7.0)
Rib fracture 3 (1.6)
Sprain/strain 2 (1.1)
Internal abdominal 1 (�1.0)
Lower extremity 15 (8.1) 4 (4.7)
Sprain/strain/dislocation 6 (3.2) 1 (1.2)
Fracture/dislocation 3 (1.6) 0 (0.0)
Other (bruise, abrasion, soft
tissue, nerve injury)

6 (3.2) 3 (3.5)

Other and unknown 2 (1.1) 1 (1.2)
Total 185 (100.0) 85 (100.0)
a In 3 cases, the training type was unknown: 2 upper-extremity fractures and 1 lower-extremity soft tissue injury.
b n� 10 minor closed head injuries, 6 concussions, and 1 intracranial injury.

FROM THE AMERICAN ACADEMY OF PEDIATRICS

PEDIATRICS Volume 128, Number 3, September 2011 619

pediatrics.aappublications.org/
http://pediatrics.aappublications.org/


sport without being medically cleared
by an experienced physician.28,30,31

Concussion management and RTP de-
cisions should be individualized on the
basis of resolution of symptoms rather
than prescribing RTP on arbitrary time
frames. In particular, the current Box-
ing USA postconcussion boxing restric-
tion period of 30 days or longer does
not follow the latest Concussion in
Sport Group guidelines (Appendix;
Table 3).

Chronic Traumatic Brain Injury

The risk of chronic traumatic brain in-
jury has been a concern of opponents
of boxing. Numerous study authors
have cited the risks of dementia pugi-
listica or chronic traumatic encepha-
lopathy (CTE), thought to be caused by
the cumulative effects of repeated
blows to the head. CTE occurs in up to
20% of professional boxers.32 Most
cases of dementia pugilistica occurred
in the 1930s to 1950s, when boxing ca-
reers were much longer and involved
more bouts.32,33 It is believed that the
incidence of CTE will diminish in the
modern era of boxing because of
shorter careers, fewer bouts, and im-
proved medical care; however, more
longitudinal prospective studies are
necessary to determine if there is
truth to this assumption or whether
other factors may play a role in chang-
ing rates of CTE.32,33

Although predominantly described in
boxing, chronic traumatic brain injury
can be associated with any sport in
which there is a risk of repetitive head
blows, including soccer, football, ice
hockey, andmartial arts.34 There is am-
ple evidence indicating a cumulative
effect from repeated concussive inju-
ries.34–36 A prospective study of high
school athletes compared neuropsy-
chological evaluations of those with no
history of concussion, asymptomatic
athletes with 1 previous concussion,
asymptomatic athletes with 2 or more
previous concussions, and athletes
who had sustained a concussion
within the previous week. Asymptom-
atic athletes with 2 or more previous
concussions had decreased perfor-
mance on measures of attention and
concentration, similar to athletes with
recent concussion.35 Another prospec-
tive study of high school athletes found
that those with a history of 3 concus-
sions were more than 9 times more
likely than athletes with no previous
concussion history to demonstrate 3
to 4 abnormal on-field markers of con-
cussion severity, including loss of con-
sciousness, anterograde amnesia, and
confusion.36 These study results raise
the concern that repeated head inju-
ries associated with boxing may simi-
larly lead to long-lasting neurocogni-
tive effects.

The risk of CTE for amateur boxers is
believed to be lower than that for pro-
fessional boxers, because amateur
boxers have fewer, shorter fights. Am-
ateur bouts last only 3 rounds, com-
pared with up to 12 in professional
boxing matches, and amateur careers
tend to be shorter. In addition, ama-
teur boxers are required to wear head
guards.5,23,32,33,37,38 There is no evidence,
however, that head guards prevent
concussions, and although mouth
guards are useful for protecting den-
tition, they also do not protect
against concussion.25,37,39 More re-
search is needed to determine if
there is an association of CTE with
amateur boxing.38–41

Making Weight

Because boxing athletes participate in
weight classes, part of the prebout
medical examination involves weigh-
ing the athletes. Methods to maintain
weight can be dangerous to young ath-
letes. Boxers, similar to wrestlers, may
use voluntary dehydration practices
such as fluid restriction, diuretics and
laxatives, rubber suits, and saunas
and steam baths to lose weight.42

Weight loss by dehydration can result
in decreased performance because of
impaired reaction time, endurance,
and strength as well as electrolyte im-
balance and acidosis.42 Dehydration
also negatively affects the acclimation
process and thermoregulation during
exercise. With increasing dehydration
and electrolyte loss, the athlete is at
risk of cramps, heat exhaustion, and
heat stroke.42

CONCLUSION

Despite the ongoing debate regarding
boxing and clear opposition frommed-
ical associations around theworld (Ta-
ble 1),8,9–13 boxing continues to be avail-
able to youths under 19 years. Because
the sport encourages deliberate blows
to the head, participants are at risk of
head injuries that may be cumulative

TABLE 3 Graduated RTP Protocol (After a Sport-Related Concussion)30

Rehabilitation Stage Functional Exercise at Each Stage of
Rehabilitation

Objective of Each Stage

1. No activity Complete physical and cognitive rest Recovery
2. Light aerobic
exercise

Walking, swimming, or stationary cycling,
keeping intensity at�70% of MPHR; no
resistance training

Increase HR

3. Sport-specific
exercise

Skating drills in hockey, running drills in
soccer; no head impact

Add movement

4. Noncontact
training drills

Progression to more complex training
drills (eg, passing drills in football and
ice hockey); may start progressive
resistance training

Exercise, coordination, and
cognitive load

5. Full-contact
practice

After medical clearance, participate in
normal training activities

Restore confidence and
assess functional skills
by coaching staff6. RTP Normal game play

HR indicates heart rate; MPHR, maximum permitted heart rate.
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and even fatal. Pediatricians should
strongly discourageboxingparticipation
among their patients and guide them to-
ward alternative sport and recreational
activities that do not encourage inten-
tional head injuries. For those youthwho,
despite education and counseling,
choose to participate in boxing, appro-
priate medical care should be ensured
by boxing organizations, including medi-
cal coverage at events, preparticipation
medical examinations, and regular neu-
rocognitive and ophthalmologic screen-
ing examinations, which should be
provided by physicians who are knowl-
edgeable about common boxing injuries
andappropriateRTPguidelinesafterany
injury.

RECOMMENDATIONS

The American Academy of Pediatrics
and the Canadian Paediatric Society
recommend that pediatricians:

1. vigorously oppose boxing for any
child or adolescent.

2. educate patients who may be en-
gaged in or considering engaging in
boxing, as well as parents/caregiv-
ers/teachers/coaches, regarding
the medical risks of boxing.

3. encourage young athletes to partici-
pate in alternative sports in which in-
tentional blows to the head are not
central to the sport, such as swim-
ming, tennis, basketball, and volley-
ball.

4. advocate that boxing organizations
ensure that appropriate medical
care is provided for children and
adolescents who choose to partici-
pate in boxing, ideally including
medical coverage at events, prepar-
ticipation medical examinations,
and regular neurocognitive testing
and ophthalmologic examinations.

APPENDIX: DEFINITIONS ABOUT
THE SPORT OF BOXING1,2

Amateur boxing: A sport inwhich par-
ticipants fight andwin points for scoring

clean blows to the head and body above
thebelt.Matchesconsist of 3 or 4 rounds
of 2minutes each. Nomoney is awarded.
The age limit is a minimum of 11 years
for bouts (none for training); there is no
upper age limit.

Head injury management: USA Box-
ing organization rules state that box-
ers who sustain head injuries during a
match are restricted from further par-
ticipation. A 30-day restriction is ap-
plied if a boxer is knocked down by a
blow to the head and gets up quickly, if
a boxer fails to demonstrate “normal
responses,” or if a boxer receives 3
standing 8-counts during a round or 4
standing 8-counts in a match because
of head blows. A 90-day restriction is
applied if there is a loss of conscious-
ness up to 2minutes or if the boxer has
had a previous concussion-related re-
striction. A 180-day restriction is ap-
plied if there is a loss of consciousness
for more than 2 minutes or a previous
90-day concussion-related restric-
tion. During the restriction period,
the boxer is prohibited from spar-
ring and competitive boxing but not
from conditioning. The boxer must be
reexamined by a physician at the end
of the restriction period before re-
turn. Individual teams/physicians/
coaches can implement their own
management system in addition to
the USA Boxing restrictions.

Medical requirements: Prebout and
postbout medical examinations are re-
quired for all amateur competitions;
these are brief examinations to rule
out acute injuries thatmay limit partic-
ipation. Ringside physicians must be
present for all matches andmay stop a
match at their discretion at any point
during the bout.

Olympic boxing: A form of amateur
boxing consisting of a single-elimination
tournament in which participants com-
pete for medals (gold, silver, bronze).
Matches consist of 4 rounds of 2 min-
utes each.

Professional boxing: A sport in
which participants fight for financial
gain. Matches consist of 4 to 12 rounds
of 3 minutes each. Professional boxing
regulation in the United States varies
according to state.

Protective equipment: Amateur box-
ers are required to wear a form-fitted
mouth guard, a head guard, and a foul-
proof cup (males) or a breast protec-
tor (females). Professionals do not
wear head guards.

Rounds: Time periods of a boxing
match.

Scoring (amateur boxing): Elec-
tronic scoring has been used interna-
tionally since 1992. Participants are
awarded points for clean blows to their
opponent. A scoring blow requires that
the white part of the glove, covering the
knuckles, makes contact within the tar-
get area (above the belt).

Standing 8-count: A referee can
award a standing 8-count if a hard blow
is landed or if a boxer seems to be out-
classed. This time allows the referee to
determine if the match can continue.

Weight classes: Boxers compete in
classes, or divisions, based on weight.

Winning a bout (amateur):

● Win on points: the boxer with the
most points wins.

● Win by retirement: if a boxer volun-
tarily retires the match, the oppo-
nent is declared the winner.

● Win by referee stopping the contest
(RSC): a referee can stop a bout for
a number of reasons:

● RSC opponent outclassed: ref-
eree stops the bout because a
boxer is outclassed by his or her
opponent.

● RSC opponent outscored: referee
stops a bout because an oppo-
nent is outscored.

● RSC head blows: referee stops a
bout because of head blows. Box-
ers who receive an “H” are evalu-
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ated by the ringside physician
and issued a 30-, 60-, or 90-day
restriction from sparring and
competition depending on the se-
verity of the injury. A boxer must
be cleared by a physician before
returning to boxing.16

● RSC injury: referee stops a bout
because of injury.

● Win by disqualification: if a boxer is
disqualified for dangerous or un-
sportsmanlike behavior, the oppo-
nent is declared the winner.

● Win by walkover: a boxer’s opponent
wins if a boxer fails to make weight,
misses a scheduled bout, or is un-
able to compete because of medical
reasons.

● No contest: a match that is called
off for extenuating circumstances
(lights fail, ring is damaged, etc).

● Winning a bout (professional): A pro-
fessional boxer wins a fight by (1)
knockout, (2) technical knockout, (3)
decision, or (4) disqualification.

● Knockout (KO): occurs when a boxer
is knocked down and does not get
up within 10 seconds, as counted by
the referee.

● Technical knockout (TKO): occurs
when a boxer is judged physically
unable to continue fighting. This

judgment can be made by the ref-
eree, the official ring physician, the
fighter, or the fighter’s assistants. If
a boxer is knocked down 3 times in 1
round, the opponent wins on a TKO.

● Decision: results when boxers fight
the scheduled number of rounds
without a KO or a TKO. The winner is
decided by the officials on the basis
of a round- or point-scoring system.

● Disqualification: results when a
boxer is disqualified for dangerous
or unsportsmanlike behavior.
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POLICY STATEMENT

The Built Environment: Designing
Communities to Promote Physical
Activity in Children
Committee on Environmental Health

ABSTRACT
An estimated 32% of American children are overweight, and physical inactivity
contributes to this high prevalence of overweight. This policy statement highlights
how the built environment of a community affects children’s opportunities for
physical activity. Neighborhoods and communities can provide opportunities for
recreational physical activity with parks and open spaces, and policies must sup-
port this capacity. Children can engage in physical activity as a part of their daily
lives, such as on their travel to school. Factors such as school location have played
a significant role in the decreased rates of walking to school, and changes in policy
may help to increase the number of children who are able to walk to school.
Environment modification that addresses risks associated with automobile traffic is
likely to be conducive to more walking and biking among children. Actions that
reduce parental perception and fear of crime may promote outdoor physical
activity. Policies that promote more active lifestyles among children and adoles-
cents will enable them to achieve the recommended 60 minutes of daily physical
activity. By working with community partners, pediatricians can participate in
establishing communities designed for activity and health. Pediatrics 2009;123:
1591–1598

INTRODUCTION
A child’s life is affected by the environment in which he or she lives. Relationships
between health and the quality of air, water, and food are well recognized.1–3 The
physical environments of the home and school also influence health through
exposures to lead,4 mold,5 noise,6 or ambient light.7 In addition, the overall
structure of the physical environment of a child’s community (referred to as the
“built environment”) can also affect health in diverse ways.

As cities have expanded into rural areas, large tracts of land have been frequently transformed into low-density
developments in a “leapfrog” manner. The resultant urban sprawl can increase automobile travel, which increases air
pollution8 as well as passenger and pedestrian traffic fatalities.9 Some urban areas may have few supermarkets,
produce stands, or community gardens, thereby limiting access to fresh fruits and vegetables.10 The physical
environment of a community can support opportunities for play, an essential component of child development,11 and
for physical activity, a health behavior that not only reduces risk of excess weight gain12,13 but also has many other
benefits for overall well-being.

Many factors influence a child’s level of physical activity, including individual-level psychosocial factors such as
self-efficacy14,15; family factors such as parental support16; and larger-scale factors such as social norms.17 Although
these are all important contributors, this policy statement is limited to focusing on how the physical design of the
community affects children’s opportunities for physical activity. Opportunities for recreational physical activity arise
with parks and green spaces. “Utilitarian” physical activity, such as walking or bicycling to school and to other
activities, is an equally important part of a child’s daily life. Environments that promote more active lifestyles among
children and adolescents will be important to enable them to achieve recommended levels of physical activity.

BACKGROUND
The term “built environment” refers to spaces such as buildings and streets that are deliberately constructed as
well as outdoor spaces that are altered in some way by human activity. This term may be unfamiliar to most
clinicians, but with the high prevalence of childhood overweight and obesity,18 the subject is increasingly relevant.
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An individual’s lifestyle and behaviors influence weight-
gain patterns and physical fitness, and health education
through clinicians and public health or community af-
filiates has long been recognized as important in influ-
encing health behaviors. However, as the relationship
between physical activity and obesity unfolds, it has
become apparent that certain aspects of the environ-
ment influence the adoption of positive health behav-
iors. For example, a pediatrician’s recommendation that
a patient get regular physical activity loses its salience if
this patient’s everyday world lacks opportunities to
walk, play, or run.

Physical activity has many health benefits.12 As an
important component of play,11 physical activity contrib-
utes to children’s organization and social skills19 and
promotes self-esteem and higher grade achievement
among adolescents.20 The American Academy of Pediat-
rics recommends that children be physically active for at
least 60 minutes/day.12 This can be met with structured
activities, including sports and school-based physical ed-
ucation classes, or through an active lifestyle, including
outdoor play and walking or biking for transportation.
For preschool-aged children, outdoor play may be par-
ticularly important, because their highest levels of phys-
ical activity occur outside.21,22 Environments that support
recreational opportunities for children and adolescents
also support the engagement of adults as they supervise,
coach, and mentor youth.

The physical layout of communities can promote or
limit opportunities for physical activity. There is growing
research and policy interest in active living, defined as “a
way of life that integrates physical activity into daily
routines.”23 Under this principle, by establishing com-
munities that support an active lifestyle, neighborhood
design can promote physical activity patterns that are
sustainable and important to health.

RECREATIONAL PHYSICAL ACTIVITY: PARKS AND
RECREATIONAL FACILITIES
Although parks do not guarantee physical activity
among nearby residents, they offer the opportunity.24 In
an experimental study in which children were made to
decrease their time spent being sedentary, they in-
creased the time spent engaged in physical activity, and
the extent of increase was associated with proximity to a
park.25 The same research team has shown that as the
percentage of park area within a child’s neighborhood
increases, so does the physical activity among children 4
to 7 years of age26 and nonoverweight children 8 to 12
years of age.27 Park space may vary considerably be-
tween neighborhoods. In Los Angeles, California, park
acreage within neighborhoods ranges from 0.6 to 31.8
acres per 1000 people.28,29

Children living in low-income or predominantly mi-
nority neighborhoods may have less access to parks or
other recreational facilities. In a national sample, access
to a physical activity or recreational facility (including
parks) was most often found for adolescents living in
areas with higher percentages of the population having a
college education. In areas where �25% of the popula-
tion had a college education, higher proportions of mi-

nority population were associated with a lower likeli-
hood of having a recreational facility.30 Youth with low
socioeconomic status are more likely than their affluent
peers to report that a nearby recreation facility is impor-
tant for their degree of physical activity,31 possibly be-
cause they have limited access to more remote (or more
expensive) opportunities for physical activity.

Examples of successful strategies to promote public
space exist. Local communities have created parks and
playgrounds in previously unused areas. Nonprofit or-
ganizations, such as the Trust for Public Land, have
helped communities by assisting them in tasks ranging
from park siting to development of funding strategies.
Between 1971 and 2002, the Trust for Public Land’s
work in US cities resulted in the acquisition of 532
properties totaling 40 754 acres of newly created public
land.28 Legislative efforts are also an important mecha-
nism to fund park development and maintenance. Prop-
osition K, enacted in 1996 in Los Angeles, generates
funds to provide $25 million annually to the improve-
ment, construction, and maintenance of city parks. In
the November 2002 elections, voters in 93 communities
in 22 states approved ballot measures that committed
$2.9 billion to acquire and restore land for parks and
open space.28 In addition to parks, community gardens
are also being created.32 (Community gardens provide a
space for generation of food and the opportunity for
gardening, a beneficial physical activity in its own right.)

“INCIDENTAL” PHYSICAL ACTIVITY
An important component of a healthy lifestyle is partic-
ipation in activities for which exercise is not the primary
goal. This might be a “purposeful walk”—an errand to
buy groceries or a trip to school. Such incidental physical
activities (also known as “utilitarian trips”33) play an
important role in energy balance and can be influenced
by neighborhood design.34

Neighborhood Design
The positioning of homes, schools, businesses, parks, and
sidewalks within a neighborhood can influence physical
activity. Neighborhood design typically considers 4 land
uses: residential, industrial, green space, and institu-
tional (eg, schools). Sprawling urban design has less
mixing of these types (or less “land-use mix”). Figure 1
illustrates this distinction. Houses and apartments in the
lower section of the diagram (the traditional neighbor-
hood) are closer to other types of destinations such as
the school or the mall, and the houses in the upper
section (suburban sprawl) are more isolated. This figure
also demonstrates a second core concept from urban
planning known as “connectivity,” or the ease of moving
between origins (eg, home and work).35 Street grids with
many intersections provide many options for navigating
to a destination.36 In the low-density upper part of the
diagram, although there are houses that are not far from
the school “as the crow flies,” getting to the school
requires winding out of the enclave of houses to a busy
main road. Thus, a child who lives close to school may
still find walking to school prohibitive.
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Building new communities that are less car depen-
dent and making existing communities more dense are 2
strategies that can make it easier for people to walk to
their destinations of daily life. Higher land-use mix en-
courages more utilitarian trips among residents and in-
creases their ability to reach their destinations on foot
rather than by automobile. Proximity of neighborhood
shops to residences promotes trips on foot or by bicy-
cle.37–39 In addition to mixed-land use, other measures,
such as higher residential density, smaller street
blocks,40,41 and access to sidewalks,42,43 have been re-
ported to translate to increased walking in adults. In-
creased urban sprawl, by which farther distance between
destinations decreases walkability, has been associated
with less physical activity and with more obesity in
adults,44,45 as well as higher automobile passenger and
pedestrian fatality rates.9

Air pollution exposure has been associated with the
development and exacerbation of asthma in chil-
dren.46–48 Although physical activity is a positive aspect of
outdoor play, it is important to recognize that time spent
outdoors can make a child more vulnerable to ambient
air pollution. Direct exposure to vehicle exhaust can
affect a child’s health, and higher urban density theoret-
ically can increase one’s daily exposure to vehicle ex-
haust and street traffic. Conversely, low-density sprawl
promotes vehicle dependence and long-distance com-
muting, thus threatening air quality of the population at

large. Children will benefit from planning that actively
promotes outdoor play and walking while addressing the
negative health effects of traffic and air pollution.

Higher housing density with increased land-use mix
is a design strategy that promotes more physical activity
among residents. However, there are other hybridized
approaches that include creative design solutions that
blend the benefits of connected streets with green space
that is protected from automobile traffic. A street block
plan can have “shared outdoor space,”49 set aside within
the heart of a cluster of residences. In this plan, front
entrances of homes face the street and the back en-
trances face the shared outdoor spaces, which are acces-
sible only to the residents. This design promotes a sepa-
ration of outdoor recreational areas from traffic and an
increased sense of ability to supervise children while
preserving the community’s ability to fit well onto a
traditional grid of streets, which promotes walking to
nearby destinations.

Walking to School
The most universal opportunity for incidental physical
activity among children is in getting to and from school.
Walking or biking to school has not yet been docu-
mented to lower BMI,50 but it is a valuable opportunity
for activity51 and promotes higher levels of physical ac-
tivity in boys.52 Among middle-school girls in the Trial of
Activity for Adolescent Girls (TAAG) study, every mile

FIGURE 1
Comparison of street networks and land use in sprawled (up-
per) and traditional (lower) neighborhoods. Source: Drawing
by Duany Plater Zyberk as shown in Spielberg F. The tradi-
tional neighborhood development: howwill traffic engineers
respond? ITE J. 1989;59:17.
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that a girl lived farther from school translated to signif-
icantly fewer minutes of metabolic activity per week.53

Closer proximity to school also provides the opportunity
for use of school grounds for physical activity in after-
school hours, and researchers have shown that provision
of an open (supervised) school yard led to increased
levels of physical activity and less television and video
game use.54

In 1969, 40.7% of all American children walked to
school. Currently, approximately 12.9% of all American
children walk to school,55 and in some areas as few as
5% of children walk to school.56 Two national telephone
surveys, HealthStyles in 199957 and ConsumerStyles in
2004,58 queried parents about what barriers prevented
their children from walking to school. The most com-
monly cited reason from those surveys and from the
National Personal Transportation Survey from 1969–
200155 was that the school was too far away.

School Sprawl
Suburbanization and decisions about school siting are
important determinants of why children now live so far
from school. Historically, small neighborhood schools
served as “anchors” within the community and places
for after-school programs, for social and recreational
gathering, and as disaster shelters.59 However, after the
1950s, many states established policies on the size and
location of school buildings that influenced school siting.
According to those guidelines, to receive state funding,
schools had to have a minimum acreage (eg, elementary
schools needed to be on at least 10 acres), and more
students translated to larger required school-grounds
size (eg, an extra acre for every 100 students).8,60 Be-
cause untapped acreage sufficient to meet these stan-
dards is most often at the edge of an urban area, neigh-
borhood schools (typically only 2–8 acres in size)60 were
frequently demolished or closed in favor of “big-box
schools” at the outskirts of cities. Recommendations on
school size from the Council of Education Facilities Plan-
ners International (CEFPI) were revised in 200461 and no
longer recommend a minimum acreage. There is in-
creasing interest in supporting smaller schools,62 but
change to policies on school land size occurs slowly. It is
also important to acknowledge that there may be some
trade-offs to consider regarding school size and physical
activity. There is some research suggesting that larger
school campuses, buildings, and play areas may promote
youth physical activity during the school day.63

Distance is, of course, not the only barrier preventing
children from walking or biking to school. A recent
nationally representative study found that even among
children who lived within 1 mile of school, less than half
walk to school even 1 day/week. The proportion of
children walking to school was the lowest among those
living in the South, those living in a rural area, or those
whose parent had an advanced degree.64 The Consum-
erStyles survey determined that parents’ foremost con-
cern was distance from school, followed by concerns
about danger from traffic and crime, weather, and other
miscellaneous factors.58 These barriers are important, be-
cause they may prevent children not only from walking

and biking to school but also from getting other physical
activity in their neighborhood. To address these con-
cerns about children’s commutes to school, schools and
parents in many US cities have organized a “walking
school bus.”65 A walking school bus is created when
groups of schoolchildren, supervised by volunteer
adults, walk together through the neighborhood to “pick
up” other children waiting with a parent at designated
“bus stops.” These programs represent an example of
practical solutions to address concerns about environ-
ment and safety.

THEMES IMPORTANT FOR BOTH RECREATIONAL AND
INCIDENTAL PHYSICAL ACTIVITY

Roads and Traffic
When parents are asked what prevents their children
from walking to school, the second most commonly
mentioned factor is traffic danger.57,58 In addition, paren-
tal concern about traffic is a major barrier to children
having opportunities for active free play.66 “Traffic calm-
ing” refers to a variety of modifications and engineering
techniques that can be applied to roads to slow driver
speed. For example, road-design interventions can force
cars to slow as they pass through undulations of the road
surface.67 A meta-analysis involving studies from multi-
ple countries has shown that traffic calming reduces
traffic injuries,68 and research from the United Kingdom
has shown that area-wide traffic-calming programs de-
creased pedestrian injuries in both affluent and poor
areas.69 There are traffic-calming programs in cities in 39
states, in cities such as Seattle, Washington, and Austin,
Texas.70 Research in Oakland, California, showed that
children living near speed humps are less likely to be
struck by an automobile in their neighborhood.71 Mea-
sures that facilitate pedestrian crossing, such as single-
lane roundabouts and islands in roadways, are effective
countermeasures against pedestrian injury.72 Taken to-
gether, there are many existing tools that address this
very important parental concern about traffic danger.

Streetscapes, Esthetics, and Crime
Sidewalks and the perceived attractiveness of a neigh-
borhood have effects on walking behaviors that are in-
dependent of socioeconomic status.42 In addition, side-
walk presence seems to be protective for pedestrian
safety in urban, residential, and mixed-use settings.72,73

Although many new housing developments are encour-
aged to install sidewalks, installation is often waived
with the substitution of other amenities.62

Safety concerns play an important role in how people
respond to the built environment, with perception and
fear of crime an important contributor to inactivity.
Signs of disorderliness, such as broken windows, cue
children to feel unsafe at school.74 Children of parents
who report anxiety about neighborhood safety get less
physical activity.75–77 A recent study that examined data
on crime incidents showed that adolescent girls living
near high-crime areas participate in less outdoor physi-
cal activity.78 Urban design strategies may be able to
foster “eyes on the street” to reduce fears by achieving
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natural surveillance with storefronts that face the street
or transit facilities (such as bus stops) that can be seen by
shop owners or residents.79 Living in a neighborhood
considered “walkable” by objective methods was associ-
ated with more walking to school but only among neigh-
borhoods with higher-level socioeconomic status.80 This
disparity may be attributable to the higher levels of
concern about child safety found among parents in
neighborhoods with lower socioeconomic status.

In 1999, California passed Safe Routes to School leg-
islation, which funded improvements such as pedestrian
crossings, sidewalks, and bicycle routes. Subsequent data
have demonstrated that children walked to school more
frequently after the improvements were made.81 Be-
cause of the proven success of the California program,
legislation established the Federal Safe Routes to School
(SRTS) program in 2005, permitting communities to
compete for funds administered by state departments of
transportation.82 This program funds a range of different
approaches to increasing the number of children who
walk to school, ranging from programs such as a walking
school bus (groups of children walking to school under
the supervision of volunteer adult) to traffic-calming
engineering interventions or sidewalk improvements.83

Built Environment and Physical Activity: Translating
Opportunity to Action
Research on relationships between the built environ-
ment and physical activity is an emerging field. Most
studies are limited in that they are cross-sectional or
focus only on adults. Nonetheless, the studies suggest
that the built environment has a facilitative role in pro-
moting child physical activity.84–86 Furthermore, under-
standing relationships between the built environment
and adult physical activity behaviors is important. Urban
patterns that lengthen parents’ time spent commuting to
work may limit the time they have to engage in physical
activity with their children. Factors that affect adult
physical activity also affect the degree to which parents
can serve as positive role models for their children. Ul-
timately, an environment in which physical activity is
prohibitive will mean that our youth inherit a society in
which sedentary behavior is the social norm.

Many communities are working to make their com-
munities more walkable and bikeable and to make these
activities more accessible and safe. These efforts provide
timely research opportunities to examine the effects of
built environment changes on children’s physical activ-
ity.86 However, the path from inactivity to activity is
complex. Research will need to account for attitudes,
beliefs, and social factors that influence behavior change,
and interventions will require multifaceted approaches
to overcome barriers that foster the status quo. Providing
opportunities for physical activity through the built en-
vironment is only 1 of many important steps toward an
active lifestyle.

RECOMMENDATIONS FOR PEDIATRICIANS

1. Ask patients and families about opportunities for rec-
reational and incidental physical activity in nearby

parks, playgrounds, or open spaces. Identify barriers
that could be preventing children from using com-
munity locations and offer suggestions, when possi-
ble.

2. Encourage patients to advocate on behalf of their
children and their schools for relevant environmental
improvements, such as Safe Routes to School pro-
grams or a walking school bus. When present in their
communities, encourage families to participate and
use these programs. Encourage families who are con-
sidering a move of residence to consider the oppor-
tunities for physical activity at the new location.

3. Advocate for environmental improvements that will
promote physical activity in children. Become in-
volved in local community planning processes to en-
courage cities and local governments to prioritize
space for parks. Emphasize the need for built struc-
tures, such as playgrounds, which will provide more
opportunities for physical activity. Advocate for safe
routes for incidental activity opportunities, including
walking or biking to school.

RECOMMENDATIONS FOR GOVERNMENT

1. Pass and promote laws and regulations to create new
or expand existing efforts to promote active living.
Federal programs can incentivize states to incorporate
these principles into planning and zoning standards.
State and local governments should examine plan-
ning and zoning efforts to ensure that children’s abil-
ity to walk, play, and get to school safely are a top
priority.

2. Create and maintain playgrounds, parks, and green
spaces within communities as well as the means to
access them safely. Prioritize resources to low-income
neighborhoods to ensure that all children and ado-
lescents have access to safe and desirable opportuni-
ties for play and active lifestyles. Funding should also
be prioritized to support specific evidence-based
goals, such as building sidewalks in new and existing
neighborhoods to create safe corridors to schools and
neighborhood parks.

3. Promote legislation and fund programs that allow
communities to create programs and environmental
improvements to neighborhoods that can support
children’s active commuting to school. Consider chil-
dren’s ability for active transportation to school in the
process of determining the location of a school.

4. Fund research on the impact of the built environment
at neighborhood and community levels on the pro-
motion of overall health and active lifestyles for chil-
dren and families.

5. Serve as a model for communities. Whenever possi-
ble, new government buildings should be sited within
walking distance of public transportation, walking
trails, and residential areas to promote active living.
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Cardiovascular Health Supervision for Individuals Affected by Duchenne
or Becker Muscular Dystrophy

ABSTRACT. Duchenne muscular dystrophy is the most
common and severe form of the childhood muscular
dystrophies. The disease is typically diagnosed between
3 and 7 years of age and follows a predictable clinical
course marked by progressive skeletal muscle weakness
with loss of ambulation by 12 years of age. Death occurs
in early adulthood secondary to respiratory or cardiac
failure. Becker muscular dystrophy is less common and
has a milder clinical course but also results in respiratory
and cardiac failure. The natural history of the cardiomy-
opathy in these diseases has not been well established.
As a result, patients traditionally present for cardiac eval-
uation only after clinical symptoms become evident. The
purpose of this policy statement is to provide recommen-
dations for optimal cardiovascular evaluation to health
care specialists caring for individuals in whom the diag-
nosis of Duchenne or Becker muscular dystrophy has
been confirmed. Pediatrics 2005;116:1569–1573; cardio-
vascular.

ABBREVIATIONS. DMD, Duchenne muscular dystrophy; BMD,
Becker muscular dystrophy.

INTRODUCTION

Duchenne muscular dystrophy (DMD) is a
common genetic disease that affects approx-
imately 1 in 3000 males. Becker muscular

dystrophy (BMD) is less common, affecting approx-
imately 1 in 30 000 males.1 Both diseases result from
a mutation in the gene located at Xp21,2,3 which
encodes dystrophin, a sarcolemmal protein abun-
dant in skeletal and cardiac muscle cells.4 Dystro-
phin is typically absent in DMD and reduced or
abnormal in size in BMD.5

DMD typically is diagnosed between the ages of 3
and 7 years and is characterized by progressive skel-
etal muscle weakness with loss of ambulation be-
tween the ages of 7 and 13 years. The BMD pheno-
type is clinically more heterogeneous with initial
presentation in the teenage years. Death secondary to
cardiac or respiratory failure typically occurs in the
second or third decade in DMD and in the fourth or
fifth decade in BMD. Cardiac disease in both DMD
and BMD manifests as a dilated cardiomyopathy
and/or cardiac arrhythmia.6,7 End-stage cardiac dis-

ease is characterized by alternating areas of myocyte
hypertrophy, atrophy, and fibrosis.8

Over the last 20 years, respiratory care of this
group of patients has improved as a result of the
development of supportive equipment and tech-
niques.9 Consequently, dilated cardiomyopathy is
increasing as the major cause of death.10–12 The time
course for the development of cardiomyopathy has
not been well characterized; however, clinical studies
demonstrate that the disease process in the heart is
underway long before symptoms appear.13–15 Early
manifestations of heart failure often go unrecognized
secondary to physical inactivity and a lack of classic
signs and symptoms.16 Signs of cardiac dysfunction
may be vague and nonspecific, such as fatigue,
weight loss, vomiting, or sleep disturbance. Cur-
rently at many medical centers, affected individuals
do not come to the attention of the cardiac specialist
until late in the disease process when the clinical
manifestations of cardiac dysfunction become evi-
dent. This reactive, rather than proactive, approach
must change if progress is to be made in the treat-
ment of dilated cardiomyopathy in this patient pop-
ulation.17 Sensitive and specific diagnostic tests to
detect early and subtle manifestations of cardiac dys-
function are not available currently and need to be
developed. Echocardiography, which remains the
standard noninvasive diagnostic modality for car-
diomyopathy, is often limited in patients with DMD
and BMD by scoliosis and poor echocardiographic
acoustic windows.

Cardiac rhythm abnormalities are frequent and
play a significant role in morbidity and mortality in
both DMD and BMD.18 Electrocardiographic abnor-
malities can be seen early in the disease, with an
incidence of 26% by 6 years of age.16 Autonomic
dysfunction with increased mean baseline heart rate
and decreased rate variability has been well de-
scribed.19–21 However, the significance of these find-
ings relative to the course of the cardiomyopathy has
not been well established.

Treatment paradigms to date have been individu-
ally based and rely on evidence acquired from other
patient populations. Cardiac dysfunction is treated
by using standard heart-failure strategies that remain
suboptimal. Unfortunately, there is minimal evidence-
based literature regarding the use and effect of an-
giotensin-converting enzyme inhibitors or �-blockers
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on morbidity and mortality in this patient popula-
tion.22–24 Prospective clinical trials are required to
evaluate the effectiveness of these treatments in this
group of patients. Strategies that target the unique
molecular etiology of heart failure in dystrophin-
deficient individuals need to be developed if the
cardiovascular care of patients with DMD and BMD
is to improve.

The cardiovascular system must also be consid-
ered when addressing the diverse medical and sur-
gical issues faced by patients with DMD and BMD.
The administration of systemic glucocorticoids is be-
coming standard treatment for the skeletal muscle
disease.25–27 In addition to the potential to improve
or stabilize cardiac function, there is the potential to
increase long-term cardiovascular risk28,29 including
but not limited to the development of obesity and
systemic arterial hypertension. Glucocorticoid treat-
ment also may result in the development of left
ventricular hypertrophy, with the potential of alter-
ing cardiac function.30 At present, there is no uni-
formly accepted or standardized treatment protocol
for glucocorticoid use.31,32 Research is required to
determine the cardiovascular effects of long-term
glucocorticoid use in patients with DMD.

To manage the musculoskeletal complications in
DMD and BMD, orthopedic surgical procedures are
frequently recommended.33,34 The patient with DMD
or BMD faces unique risks not only in the operating
room but also in the postoperative period.35,36 Poten-
tial complications include respiratory failure, pulmo-
nary aspiration, atelectasis or collapse of major lung
segments, postoperative pneumonia, congestive
heart failure, and cardiac arrhythmias. The patient
with DMD or BMD often has a limited ability to
increase cardiac output in response to stress and thus
is at risk of inadequate oxygen delivery. Blood loss
and fluid shifts during surgical procedures further
compromise cardiac output and adequate oxygen
delivery.37 As a result, it is essential that baseline
cardiac and pulmonary function be evaluated before
any major surgical procedure. Patients with DMD or
BMD have additional operative risks. Succinylcho-
line chloride should be avoided because of its predi-
lection to cause a hyperkalemic response, which is
different from malignant hyperthermia but is poten-
tially as life threatening. Prolonged exposure to in-
haled anesthetic agents should also be avoided, be-
cause they may provoke a life-threatening
hypermetabolic state similar to malignant hyperther-
mia. All patients with DMD or BMD should be mon-
itored during surgery by measuring expired carbon
dioxide concentration and body temperature.38–40

The patient with DMD or BMD continues to be at
risk during the postoperative period. Pain may
worsen already compromised pulmonary mechan-
ics, leading to additional increases in oxygen con-
sumption. Treatment with narcotics may result in
hypoventilation, which affects airway clearance. In
addition, anemia or inadequate volume replacement
can impair oxygen delivery. After major surgical
procedures such as scoliosis surgery, the patient is
likely to experience significant, prolonged fluid
shifts, which markedly affect ventricular preload.

Postoperative maintenance of fluid balance and car-
diopulmonary monitoring is critical for this patient
population.

Nutrition is also critical in the care and manage-
ment of patients with DMD, because they require
regular monitoring to maintain ideal body weight.
Obesity and undernutrition are known to occur in
this group of patients.41,42 Both have been shown to
be detrimental to cardiac health in other popula-
tions,43 although there is a paucity of literature re-
garding the effect of nutrition on cardiovascular
health in patients with DMD. Glucocorticoid-in-
duced obesity and osteoporosis will further nutri-
tionally affect the patient with DMD.

Patients with DMD and BMD may also be at in-
creased risk of thromboembolic events secondary to
the prothrombotic consequences of muscle degener-
ation.44–48 This risk is amplified in the presence of
cardiac dysfunction. As a result, anticoagulation
therapy should be considered in this subgroup of
patients. However, there is minimal evidence-based
literature regarding the use and effect of anticoagu-
lation therapy in these patients.

Optimal cardiac care cannot be accomplished
without maximizing pulmonary function.49 Hy-
poventilation and respiratory muscle weakness are
known to increase wall stress.50 Aggressive pulmo-
nary care not only affects morbidity and mortality as
a result of reducing respiratory complications but
also functions to decrease afterload and left ventric-
ular wall stress, resulting in improved cardiac out-
put. In 2004, the American Thoracic Society released
a consensus statement regarding the respiratory care
of patients with DMD.9 These recommendations
should be considered carefully.

Female carriers of DMD or BMD are also at risk of
developing cardiomyopathy. The age of onset of clin-
ically significant disease is unclear but is thought to
be in the adult years.51 Cardiac involvement in the
carrier can be variable, ranging from asymptomatic
to severe heart failure necessitating cardiac trans-
plantation.52,53 Carriers, therefore, require periodic
cardiovascular screening.54,55 In addition, there is a
critical need to research the natural history and out-
come of therapies in female carriers.

Mutations in dystrophin clearly place affected in-
dividuals at risk of developing cardiac disease irre-
spective of skeletal muscle disease. The dystrophin
gene has been shown to be the cause of X-linked
dilated cardiomyopathy and some cases of sporadic
dilated cardiomyopathy.56–60

Ultimately, investigation of cardiomyopathy in pa-
tients with DMD and BMD, as well as carriers, will
benefit affected individuals, and new knowledge
may lead to the elucidation of novel treatment strat-
egies for dilated cardiomyopathy. Given the number
of affected children and limited financial resources
available for investigation, medical information must
be pooled and shared for maximal effectiveness.

RECOMMENDATIONS FOR CARDIAC CARE IN
PATIENTS WITH DMD OR BMD

1. Cardiac care of the patient with DMD or BMD
should begin after confirmation of the diagnosis.
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The patient should be referred for evaluation to a
cardiac specialist with an interest in the manage-
ment of cardiac dysfunction and/or neuromus-
cular disorders.

2. A complete cardiac evaluation should include
(but not be limited to) a history and physical
examination, electrocardiogram, and transtho-
racic echocardiogram. Consideration should be
given to a multigated acquisition study (MUGA)
or cardiac MRI in patients with limited echocar-
diographic acoustic windows.

3. Clinicians should be aware that the typical signs
and symptoms of cardiac dysfunction may not
be present secondary to the patient’s musculo-
skeletal limitations. Weight loss, cough, nausea
and vomiting, orthopnea, and increased fatigue
with a decreased ability to tolerate the daily reg-
imen may represent cardiac impairment and
should be investigated. However, the develop-
ment of dilated cardiomyopathy usually pre-
cedes the development of heart-failure symp-
toms by years and must be identified at its
earliest onset.

4. Signs and symptoms of cardiac dysfunction
should be treated. Consideration should be given
to the use of diuretics, angiotensin-converting
enzyme inhibitors, and/or �-blockers.

5. Abnormalities of cardiac rhythm should be
promptly investigated and treated. Periodic
Holter monitoring should be considered for pa-
tients with demonstrated cardiac dysfunction.

6. Respiratory abnormalities contribute to the car-
diovascular morbidity and mortality of the dis-
ease. Concurrent evaluation and treatment of re-
spiratory abnormalities are recommended.

7. Individuals undergoing treatment with glu-
cocorticoids warrant increased cardiac surveil-
lance with specific monitoring for weight gain
and hypertension.

8. Complete cardiac evaluation should be under-
taken before scoliosis surgery or other major sur-
gical procedures. Consideration should be given
to cardiac stress testing (such as a dobutamine
stress echocardiogram) if abnormalities of car-
diac function are present during resting evalua-
tion. Medical therapy should be optimized be-
fore surgery, and the risks and benefits of the
procedure should be discussed in detail with the
patient and the family.

9. Intraoperative cardiac monitoring should be un-
dertaken in individuals with DMD or BMD dur-
ing major surgical procedures. Specific anes-
thetic techniques and decisions about
intraoperative ventilation will depend on the pa-
tient and the procedure. Agents known to trigger
hyperkalemia (eg, succinylcholine chloride) or a
hypermetabolic state (eg, inhaled anesthetic
agents) should be avoided. Cardiac monitoring
should continue in the postoperative period.

10. Anticoagulation therapy should be considered in
patients with severe cardiac dysfunction to pre-
vent systemic thromboembolic events.

11. Clinicians who are experienced in the care of
patients with DMD or BMD and are knowledge-

able about the pathogenesis of the disease should
be actively involved when patients are treated in
an intensive care setting.

12. Nutritional status should be optimized to the
special needs of patients with DMD or BMD.

RECOMMENDATIONS SPECIFIC FOR CARDIAC
CARE IN PATIENTS WITH DMD

1. Patients should be routinely managed in early
childhood with a complete cardiac evaluation at
least biannually.

2. Yearly complete cardiac evaluations should begin
at approximately 10 years of age or at the onset of
cardiac signs and symptoms. However, individu-
als demonstrating these signs and symptoms are
relatively late in their course.

RECOMMENDATIONS SPECIFIC FOR CARDIAC
CARE IN PATIENTS WITH BMD

1. Complete cardiac evaluations should begin at ap-
proximately 10 years of age or at the onset of signs
and symptoms. Evaluations should continue at
least biannually.

RECOMMENDATIONS FOR CARDIAC CARE IN
CARRIERS OF DMD OR BMD

1. Carriers of DMD or BMD should be made aware
of the risk of developing cardiomyopathy and
educated about the signs and symptoms of heart
failure.

2. Carriers of DMD or BMD should be referred for
evaluation by a cardiac specialist with experience
in the treatment of heart failure and/or neuro-
muscular disorders. Patients should undergo ini-
tial complete cardiac evaluation in late adoles-
cence or early adulthood or at the onset of cardiac
signs and symptoms, if these signs or symptoms
appear earlier.

3. Carriers should be screened with a complete car-
diac evaluation at a minimum of every 5 years
starting at 25 to 30 years of age.

4. Treatment of cardiac disease is similar to that
outlined for boys with DMD or BMD.
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POLICY STATEMENT

Cardiovascular Monitoring and
Stimulant Drugs for
Attention-Deficit/Hyperactivity
Disorder
James M. Perrin, MD, Richard A. Friedman, MD, Timothy K. Knilans, MD, the Black Box Working Group,

the Section on Cardiology and Cardiac Surgery

INTRODUCTION
A recent American Heart Association (AHA) statement1 recommended electrocar-
diograms (ECGs) routinely for children before they start medications to treat
attention-deficit/hyperactivity disorder (ADHD). The AHA statement reflected the
thoughtful work of a group committed to improving the health of children with
heart disease. However, the recommendation to obtain an ECG before starting
medications for treating ADHD contradicts the carefully considered and evidence-
based recommendations of the American Academy of Child and Adolescent Psy-
chiatry2 and the American Academy of Pediatrics (AAP).3,4 These organizations
have concluded that sudden cardiac death (SCD) in persons taking medications for
ADHD is a very rare event, occurring at rates no higher than those in the general
population of children and adolescents. Both of these groups also noted the lack of
any evidence that the routine use of ECG screening before beginning medication
for ADHD treatment would prevent sudden death. The AHA statement pointed out
the importance of detecting silent but clinically important cardiac conditions in
children and adolescents, which is a goal that the AAP shares. The primary purpose
of the AHA statement is to prevent cases of SCD that may be related to stimulant
medications. The recommendations of the AAP and the rationale for these rec-
ommendations are the subject of this statement.

This statement has been endorsed by the American Academy of Child and Adolescent Psychiatry, the Society for
Developmental and Behavioral Pediatrics, the National Initiative for Children’s Healthcare Quality, the National
Association of Pediatric Nurse Practitioners, and Children and Adults with Attention Deficit/Hyperactivity Disorder.

BACKGROUND
ADHD affects 5% to 8% of children and adolescents,5,6 and stimulant medications have been shown for decades to be
effective for treatment of the disorder.4 Sudden death is rare in the pediatric population as a whole,7 and screening to
predict and hopefully prevent sudden death in the general population is a frequent topic of discussion. Despite the absence
of scientific data to establish an increased risk of sudden death in individuals receiving stimulant medications for ADHD,8

much attention has been directed to warning about and screening for causes of sudden death in this population.
Substantial evidence exists concerning the efficacy and safety of ADHD treatments, including both stimulant medi-

cations and behavior therapies.4 Limiting children’s access to effective treatment for ADHD could have serious implica-
tions, because there are substantial risks of not treating ADHD. Untreated ADHD in adolescence is associated with higher
rates of substance use and abuse,9 academic failure,10 and automobile accidents.11 Therefore, the evidence supporting any
recommendation that may inhibit caregivers from treating ADHD effectively must be considered carefully.

STATEMENT OF THE PROBLEM
The AHA scientific statement1 is controversial because of its extensive recommendations for children without heart
disease and the lack of information on the methods used to arrive at its recommendations. Ultimately, the authors
recommended that, in addition to a careful history, family history, and physical examination, “an ECG be added to
increase the likelihood of identifying significant cardiac conditions such as HCM [hypertrophic cardiomyopathy],
LQTS [long QT syndrome] and WPW [Wolff-Parkinson-White syndrome] that might place the child at risk.”
However, no data were provided that document a higher risk for patients with these diagnoses who are treated with
stimulant drugs. In fact, elsewhere in the report, the authors stated: “We would agree with the conclusion of a recent
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special article in Pediatrics that states that ‘there does not
seem to be compelling findings of a medication-specific
risk necessitating changes in our stimulant treatment of
children and adolescents with ADHD.’ ”8

In addition, the AHA scientific statement’s final rec-
ommendation stated that “[t]he consensus of the com-
mittee is that it is reasonable and useful to obtain ECGs
as part of the evaluation of children being considered for
stimulant drug therapy. We recognize there are no clin-
ical trials to inform us. . . . There are no widely accepted
recommendations or standards of care for cardiac mon-
itoring on stimulant medications. It is not known if the
risk of SCD on stimulants is higher than in the general
population or that the approach described will decrease
the risk.” Despite this lack of evidence, the authors as-
signed the recommendation, using AHA and American
College of Cardiology classification, a class IIa (weight of
evidence/opinion is in favor of usefulness/efficacy) and
level of evidence C (only consensus opinion of experts, case
studies or standard of care) label. The AAP and its constit-
uent groups disagree with the AHA statement as to both
the classification and the level of evidence. Using AHA
criteria, the AAP would, at most, classify this recommen-
dation as IIb (“the level of evidence is less well established
by evidence/opinion. . . . Additional studies with broad ob-
jectives needed.”) In addition, using the AAP classification
of recommendations,12 the AAP would assign the recom-
mendation a category D level of evidence (on the basis of
expert opinion without even observational studies.) The
AAP avoids making guideline recommendations with level
D evidence. Moreover, the substantial expert opinion and
reasoning outlined in the AHA statement suggests that
harm outweighs the benefit of recommending routine
ECGs for healthy children who are starting stimulant med-
ication for ADHD. Accordingly, the AAP would recom-
mend against such routine ECG screening.

No relationship has been established between medi-
cines used to treat ADHD and SCD. Specifically, the US
Food and Drug Administration (FDA) has collected 25
anecdotal reports of sudden death documented during
industry-sponsored medication trials as well as those
reported for individual patients to the FDA. The mech-
anism that led to the sudden death of these patients is
unknown. The frequency of sudden unexpected death
among those taking stimulants is no higher than that in
the general population of children. Only 19 children and
adolescents of the 2.5 million taking stimulants died
suddenly over 5 years, suggesting a base rate among
children and adolescents of 4 incidents of sudden death
per year per 2.5 million children or fewer than 2 inci-
dents per million; however, reported rates of SCD in the
general child and adolescent population are substantially
higher, with reports varying from 8 to 62 per million.

Screening methods for underlying cardiac abnor-
malities, which could predispose to SCD, have typi-
cally included personal and family history and physi-
cal examination but have not routinely included
electrocardiography and echocardiography. Assessment
of personal and family history and a physical examina-
tion seem quite appropriate for a physician evaluating a
patient with ADHD, for many reasons unrelated to risk

of sudden death. Electrocardiography or echocardiogra-
phy in this population would not otherwise be routine
or recommended. Because the risk of sudden death in
the population of patients pharmacologically treated for
ADHD is no higher than that in the general population,
performance of cardiac screening tests would not seem
to be any more indicated than in the general population,
and the AHA, along with the AAP, does not recommend
routine ECG screening for children and adolescents be-
cause of problems with the sensitivity and specificity of
the ECG as a general screening test.13

The AHA report provided no cost-effectiveness anal-
ysis to justify ECG screening of young people receiving
ADHD medications or for special evaluation by pediatric
cardiologists. It is important to note that, in some com-
munities, difficulties in obtaining an ECG and pediatric
cardiology consultation may serve as additional barriers
to care for patients with ADHD.

SUMMARY
Although the sudden death of a child is a tragedy, there
have been no studies or compelling clinical evidence to
demonstrate that the likelihood of sudden death is
higher in children receiving medications for ADHD than
that in the general population. It has not been shown
that screening ECGs before starting stimulants have an
appropriate balance of benefit, risk, and cost-effective-
ness for general use in identifying risk factors for sudden
death. Until these questions can be answered, a recom-
mendation to obtain routine ECGs for children receiving
ADHD medications is not warranted.

The AAP recommends that clinicians carefully assess
all children for cardiac abnormalities, including those in
whom ADHD treatment is being considered, by using
history and physical assessment. The AAP does not rec-
ommend the routine use of ECGs before initiating stim-
ulant therapy for ADHD. An algorithm developed by the
AAP Section on Cardiology and Cardiac Surgery and
designed to aid clinicians in the evaluation of children on
medicines to treat ADHD is shown in Fig 1.

The AAP shares the concern of the AHA about im-
proving the diagnosis of silent but clinically significant
cardiac conditions in children and adolescents and urges
additional research into effective methods to detect these
conditions and reduce the incidence of SCD.

RECOMMENDATIONS

1. The AAP continues to recommend a careful assess-
ment of all children, including those starting stimu-
lants, by using a targeted cardiac history (eg, patient
history of previously detected cardiac disease, palpi-
tations, syncope, or seizures; a family history of sud-
den death in children or young adults; hypertrophic
cardiomyopathy; long QT syndrome) and a physical
examination, including a careful cardiac examination
(evidence quality: C; strength: recommendation).

2. Given current evidence, the AAP encourages primary
care and subspecialty physicians to continue currently
recommended treatment for ADHD, including stimu-

452 AMERICAN ACADEMY OF PEDIATRICS
 at Amer Acad of Pediatrics on December 5, 2008 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


lant medications, without obtaining routine ECGs or
routine subspecialty cardiology evaluations for most
children before starting therapy with these medications
(see Fig 1) (evidence quality: D; strength: option).

3. The AAP urges additional research on risk factors for
SCD among all children and adolescents, including
those with ADHD who are treated with stimulant
medications. Improved methods for detecting hidden
cardiac disease in children should be another focus of
such research efforts.
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FIGURE 1
Cardiac evaluation of children and adolescents receiving or being considered for stimu-
lant medications.
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AbstractðAlthough for most children the process of atherosclerosis is subclinical, dramatically accelerated atherosclerosis
occurs in some pediatric disease states, with clinical coronary events occurring in childhood and very early adult life.
As with most scientific statements about children and the future risk for cardiovascular disease, there are no randomized
trials documenting the effects of risk reduction on hard clinical outcomes. A growing body of literature, however,
identifies the importance of premature cardiovascular disease in the course of certain pediatric diagnoses and addresses
the response to risk factor reduction. For this scientific statement, a panel of experts reviewed what is known about very
premature cardiovascular disease in 8 high-risk pediatric diagnoses and, from the science base, developed practical
recommendations for management of cardiovascular risk. (Circulation. 2006;114:000-000.)

Key Words: AHA Scientific Statements � atherosclerosis � cardiovascular diseases � risk factors
� prevention � pediatrics

The atherosclerotic process begins in childhood, with
progression clearly shown to be mediated by the pres-

ence of identified risk factors. Pathological studies in children
and young adults demonstrate that the extent of atheroscle-
rotic vascular change is associated with both the number of
premortem risk factors and their intensity.1ï6 In vivo nonin-
vasive studies relate each of the known risk factors measured
in childhood to abnormalities of vascular structure and
function.7ï19 Finally, a decrease in number or intensity of risk
factors is associated with improvement in the vascular
abnormalities.20ï24

For most children, the degree of vascular involvement is
minor, the rate of progression is slow, and the appropriate
therapeutic approach is preventive, with an emphasis on
healthy lifestyles and behavior modification.25,26 By contrast,
certain pediatric disease states are associated with dramati-
cally accelerated atherosclerosis, with clinical coronary
events occurring in childhood or very early in adult life. A
classic example is homozygous hypercholesterolemia, in
which markedly elevated low-density lipoprotein (LDL) cho-
lesterol levels are associated with coronary disease in the first
decade of life.27 Another is Kawasaki disease, in which
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coronary pathology developed as part of the acute disease
process predisposes patients to very early coronary events.28
For children with diagnoses like these, intensive cardiovas-
cular risk reduction is of critical importance. However,
awareness of the risk for premature atherosclerosis is often
limited when the main focus of medical care is the complex
primary diagnosis. The goal of this statement is to summarize
the evidence for accelerated atherosclerosis in high-risk
pediatric settings and to present guidelines for cardiovascular
risk management. The recommendations are directed toward
both the pediatric care providers and the subspecialists who
manage the primary disease process in these complex young
patients.
The statement was developed by a writing group convened

under the joint direction of the American Heart Associationôs
Expert Panel on Population and Prevention Science and the
Council for Cardiovascular Disease in the Young, cospon-
sored by the Councils on Epidemiology and Prevention,
Nutrition, Physical Activity, and Metabolism, High Blood
Pressure Research, Cardiovascular Nursing, and the Kidney
in Cardiovascular Disease and by the Quality of Care and
Outcomes Research Working Group. Members were nomi-
nated by �1 of these scientific councils and are each
recognized experts in premature atherosclerosis beginning in
childhood. The group selected 8 pediatric disease settings for
inclusion: (1) familial hypercholesterolemia; (2) diabetes
mellitus, type 1 and type 2; (3) chronic kidney disease; (4)
heart transplantation; (5) Kawasaki disease; (6) congenital
heart disease; (7) chronic inflammatory disease; and (8)
childhood cancer. For each, the evidence for early coronary
disease was reviewed by an expert in the area. On the basis of
the risk of manifest coronary disease in childhood and very
early adult life, a stratification protocol was established, and
each disease was classified as follows (Table 1):

Tier I: Pathological and/or clinical evidence for manifest
coronary disease before 30 years of age

Tier II: Pathophysiological evidence for arterial dysfunction
indicative of accelerated atherosclerosis before 30 years of
age

Tier III: Increased cardiovascular risk factors with epidemi-
ological evidence for manifest coronary disease with or
without arterial dysfunction early in adult life but after 30
years of age

Recommendations for cardiovascular risk identification
and reduction specific to each disease setting were developed
as a consensus of the group, and an algorithm was developed
outlining the risk factor evaluation and management strategy
by disease tier (Figure). As in current risk-reduction recom-
mendations for adults and for children with type 1 diabetes,
critical levels for intervention and goals for risk reduction
have been tailored to the risk intensity (Table 2).29,30 For
children with diagnoses in tier I, complete risk factor assess-
ment is recommended, and therapy is instituted essentially at
the time of diagnosis, aimed at maximally decreasing risk
factor levels; the intervention strategy for tier I patients
regards the diagnosis as a ñcoronary heart disease equiva-
lent,ò with recommendations similar to the secondary preven-
tion guidelines for adults with established coronary disease
(Table 3). For children in tier II, complete assessment of all
risk factors is recommended, with defined therapeutic goals.
For children in tier III, complete risk factor assessment is
recommended, with therapeutic goals as recommended for
children in general.
In this era of evidence-based medicine, most scientific

statements require positive results from multiple randomized
trials to recommend any intervention. To date, no randomized
trials beginning in childhood have demonstrated an improve-
ment in hard clinical cardiac end points in response to risk
factor reduction; given the major cost and time limitations,
the potential for such trials in the near future seems low.
There is, however, a large and growing knowledge base in
pediatric populations with regard to the presence of acceler-
ated atherosclerosis, the relationship of the atherosclerotic
process to the presence and intensity of risk factors, and the
response to risk factor change at the vascular level. The
present scientific statement is not intended to preclude or
inhibit the design and execution of future randomized treat-
ment trials. Rather, we hope to assist physicians in learning
what is already known about increased risk for premature
atherosclerosis in children with these diagnoses, as well as the
range of approaches to risk assessment and treatment. Until
evidence-based data are available, the present statement
provides practical interim recommendations based on a con-
sensus of the group after a careful review of the available
science for each diagnosis, including all published guidelines.
Typical statements about level of evidence and the strength of

TABLE 1. Disease Stratification by Risk

Risk Category Rationale Disease Process/Condition

Tier I High risk Manifest CAD �30 years of age: Homozygous familial hypercholesterolemia (FH)
Clinical evidence Diabetes mellitus, type 1

Chronic kidney disease (CKD)/end-stage renal disease (ESRD)
Post–orthostatic heart transplantation (OHT)

Kawasaki disease with current coronary aneurysms
Tier II Moderate risk Accelerated atherosclerosis: Heterozygous FH

Pathophysiological evidence Kawasaki disease with regressed coronary aneurysms
Diabetes mellitus, type 2

Chronic inflammatory disease
Tier III At risk High-risk setting for accelerated atherosclerosis: Post–cancer-treatment survivors

Epidemiological evidence Congenital heart disease
Kawasaki disease without detected coronary involvement
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each recommendation are not included. For easy access,
references for each section of the report are grouped together.

Familial Hypercholesterolemia
Introduction
Aggressive management of hyperlipidemia in adults, partic-
ularly directed toward lowering LDL cholesterol levels, has
led to major reductions in cardiovascular morbidity and
mortality. In children and adolescents, hyperlipidemia may be
secondary to associated conditions such as medications or
obesity, but extreme LDL elevations are more commonly
associated with primary or genetic hyperlipidemias.47 Both
types of lipid abnormalities have been shown to be associated
with vascular pathology in youth: a greater extent of vascular
involvement, with fatty streaks and fibrous plaques at au-
topsy; higher presence of coronary artery calcium by
electron-beam computed tomography; and increased carotid
intima-media thickness, reduced arterial distensibility and
compliance, and endothelial dysfunction by ultrasound.7,48,49
Increasing evidence indicates that appropriate therapy can
reverse these changes.20,21 Of the primary hyperlipidemias,
familial hypercholesterolemia (FH) is the most common and

the most clearly documented to have important cardiovascu-
lar consequences beginning in childhood.49ï52 Therefore, the
identification and management of FH in children is of great
consequence.53

Pathophysiology
FH is an autosomal dominant monogenetic condition. Ho-
mozygous hypercholesterolemia is rare, with an occurrence
of 1:1 000 000 individuals, but the heterozygous state exists
in the general population with an incidence of 1:500. It is the
most common monogenetic disorder in North America and
Europe. Certain populations have a higher frequency and
greater concentrations of specific mutations.
The genetic defect is characterized by various mutations

that affect the production and processing of cell-surface LDL
receptors.54ï56 Defectiveness or deficiency of these receptors
results in impaired hepatic clearance of circulating LDL
particles, which leads to their accumulation in the blood-
stream. A similar phenotype can be produced by mutations in
the receptor that recognizes apolipoprotein B100 protein on
the surface of LDL particles, known as familial defective
apolipoprotein B100.57,58

Figure. Risk-stratification and treatment algorithm for high-risk pediatric populations.
Directions: Step 1: Risk stratification by disease process (Table 1). Step 2: Assess all cardiovascular risk factors. If there are �2

comorbidities, assign patient to the next higher risk tier for subsequent management. Step 3: Tier-specific treatment goals/intervention
cut points defined. Step 4: Initial therapy: For tier I, initial management is therapeutic lifestyle change (Table 2) PLUS disease-specific
management (Table 3). For tiers II and III, initial management is therapeutic lifestyle change (Table 2). Step 5: For tiers II and III, if goals
are not met, consider medication as outlined in Table 2.

CV indicates cardiovascular; BP, blood pressure; %ile, percentile; FG, fasting glucose; HgbA1c, hemoglobin A1c; ht%ile, height per-
centile; pt, patient; and TLC, therapeutic lifestyle change.
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The elevated levels of LDL contribute to accelerated
atherosclerosis, with manifest cardiovascular disease within
the first 2 decades of life for homozygotes59 and beginning in
early to mid-adulthood for heterozygotes.60 Elevated LDL
levels are evident before birth61 and persist throughout the
lifespan.
Homozygous FH can be distinguished from heterozygous

FH clinically by the much more extreme elevations in LDL
and can be confirmed by either genetic characterization of the
LDL receptor mutations (from leukocytes) or by quantifica-
tion of LDL receptor activity (from skin fibroblasts). Children
with homozygous FH have more severe and earlier functional
and structural vascular abnormalities, including clinical cor-
onary artery disease (CAD), aortic valve disease, and aortic
disease, beginning in the first decade of life.59
Children with heterozygous FH have been shown to have

abnormalities on noninvasive vascular assessments, including
greater carotid-intima media thickness and abnormal arterial
endothelial function.11,13,49,62ï64 Effective lipid-lowering ther-
apy has been shown to improve these abnormalities.20,21

Identification
Children with homozygous FH usually present within the first
decade of life, most commonly after investigation of physical
findings related to cholesterol deposition, such as tendon
xanthomata, cutaneous xanthelasma, or corneal arcus, or with
clinical manifestations of atherosclerotic cardiovascular dis-
ease.59 Children and adolescents with heterozygous FH are
asymptomatic, with no findings on physical examination
related to their hypercholesterolemia.65 Often, they present
with either elevated LDL levels noted on blood screening or
after investigation prompted by a family history of premature
cardiovascular disease or hyperlipidemia.
The lipid profile abnormalities are strikingly abnormal in

homozygous patients. Although LDL levels vary between
individuals, they are often in the 15- to 25-mmol/L (500- to
1000-mg/dL) range, with high-density lipoprotein (HDL)
levels reduced between 0.5 and 1.0 mmol/L (20 to 40 mg/dL).
Both parents will have lipoprotein profiles consistent with
heterozygous FH. Although not necessary for clinical man-
agement, determination of an LDL receptor mutation on skin
biopsy or leukocyte culture confirms the diagnosis.
In heterozygous FH, fasting lipoprotein profile character-

istics include LDL levels well above the 95th percentile for
age and gender, often associated with low HDL and normal
triglyceride levels. Additional criteria include the presence of
a parent with a similar profile in a family with a history of
premature cardiovascular disease in conjunction with tendon
xanthomata.66 Determination of an LDL receptor mutation is
not routinely performed.
A Dutch study of 1034 children with heterozygous FH

showed that an LDL level �3.5 mmol/L (135 mg/dL) had a
98% posttest probability of the presence of an LDL receptor
mutation.65 Mean LDL levels were 5.8 mmol/L (225 mg/dL)
for girls and 5.42 mmol/L (210 mg/dL) for boys. A positive
family history of premature cardiovascular disease in a
first-degree relative was present for 31% of children. Chil-
dren of a parent with FH and premature cardiovascular
disease had higher LDL, lower HDL, and higher lipopro-

tein(a) levels. Children with lower HDL levels were heavier
and had higher triglyceride levels. LDL levels appeared to be
independent of lifestyle or anthropometric characteristics.

Risk Factors/Comorbidities
A study of 2400 heterozygous FH Dutch adults showed that
during 112 943 person-years of follow-up, 33% had at least 1
atherosclerotic cardiovascular event, predominantly clinical
CAD.66 Male gender, smoking, hypertension, diabetes melli-
tus, low HDL, and elevated lipoprotein(a) levels were shown
to independently contribute to the development of cardiovas-
cular disease.

Treatment Recommendations for Children
With FH
Children With Homozygous FH Who Are at High Risk
for Very Early Cardiovascular Disease (Tier I)
● Complete cardiovascular assessment is necessary at diag-
nosis, because important subclinical cardiovascular disease
requiring intervention may already be present.59

● Treatment should be instituted as soon as possible.41,67,68
The cornerstone of therapy in the majority of patients is
weekly or biweekly plasmapheresis, preferably LDL
apheresis.67,69 Although the majority of lipid-lowering
drugs lower LDL primarily by feedback mechanisms that
upregulate LDL receptor activity, patients with homozy-
gous FH may still benefit.68,70 Use of high-dose statins is
therefore recommended, in combination with a cholesterol
absorption inhibitor.

● Low-dose anticoagulation may also be indicated. Ongoing
surveillance for cardiovascular disease is essential.

● The presence of homozygous FH mandates intensive ther-
apy aimed at reducing LDL levels. Interventions to prevent
or reduce associated risk factors are important, but the
critical therapy is lipid lowering.

Children With Heterozygous FH Who Are at Moderate
Risk for Premature Cardiovascular Disease (Tier II)
● Routine cardiovascular assessment is not generally indi-
cated, although referral to a lipid specialist is
recommended.

● The presence of heterozygous FH merits therapy focused
primarily at reducing LDL levels.71,72 Lifestyle interven-
tions are important to prevent or reduce associated risk
factors but are insufficient for lipid lowering.73ï76

● There is uniform consensus that lipid-lowering drug therapy is
the cornerstone of management in adults, but considerable
controversy exists over when to initiate pharmacological
treatment in children.77 Randomized clinical trial results
indicating a decline in future atherosclerotic disease in re-
sponse to lipid-lowering therapy begun in childhood are not
available. However, extrapolation from adult studies suggests
that lipid-lowering therapy should be considered when LDL
cholesterol levels are severely elevated. The only existing
guideline, from 1991, recommends consideration of drug
therapy after 10 years of age in children with specific LDL
cutpoints.36 We are in general agreement with this recommen-
dation, but we also recommend tailoring therapy to each child,
considering actual LDL levels, sex, presence of other risk
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factors, and important family history of premature disease.
The wishes of the family with regard to drug therapy also need
to be taken into account. Thus, there is room for discretion and
clinical judgment.

● When the decision is made to begin drug treatment, initial
therapy with a statin is recommended, because bile-acid
binding resins78ï81 and cholesterol absorption inhibitors
(not yet studied in children) are usually inadequate alone to
achieve sufficient LDL reduction.52,82 Several recent stud-
ies of statins in children have shown similar safety and
efficacy as in adults.21,83ï87

● Statin therapy is recommended at age �10 years in males
and after the onset of menses in females.77 In selected
patients with extremely high LDL levels, associated lipid
abnormalities or other risk factors, or the presence of a
particularly worrisome family history, statin therapy may
be initiated at a younger age. Appropriate safety monitor-
ing and surveillance of growth and development is recom-
mended.77 The use of bile-acid binding resins and the
cholesterol absorption inhibitors should be considered im-
portant adjunctive therapy in combination with a statin.

● Some evidence suggests that consumption of plant sterol
esters may be a useful adjunct to therapy.88ï91 Other
therapies, such as antioxidant vitamins92,93 and docosahex-
anoic acid,94 are more controversial, and some other
complementary therapies have been shown to have no
therapeutic effect.95

● Identification and treatment of comorbidities have been
shown to be effective. Specific management is outlined in
the algorithm shown in the Figure and in Tables 2 and 3.

Diabetes Mellitus
Introduction
Diabetes mellitus, a metabolic disease characterized by hy-
perglycemia that results from defects in insulin secretion
(type 1) and insulin action (type 2), is associated with
accelerated development of vascular disease. Diabetic vascu-
lar disease in children and adolescents with type 1 diabetes
mellitus is represented mainly by microangiopathy that in-
volves the eye and kidney. In adults with diabetes, microan-
giopathy persists and is responsible for the high incidence of
renal failure; however, a major cause of morbidity and early
mortality is macroangiopathy, characterized by clinical car-
diovascular, cerebrovascular, and peripheral vascular
disease.96ï98
Because insulin is the only significant hypoglycemic hor-

mone, hyperglycemia is the result of impaired secretion of
insulin; resistance to the effect of insulin in liver, muscle, and
fat cells; or a combination of these pathophysiological situa-
tions. Insulin resistance is very frequently seen in association
with obesity, particularly abdominal obesity.
The most recent criteria for diagnosis of diabetes recom-

mended by the American Diabetes Association are as
follows99:

1. Symptoms of diabetes (polyuria, polydipsia, or unex-
plained weight loss) plus casual plasma glucose concen-
tration �200 mg/dL (11.1 mmol/L). (ñCasualò means any
time of day, without regard to time since last meal.) OR

2. Fasting plasma glucose concentration �126 mg/dL
(7.0 mmol/L). Fasting is defined as no caloric intake for at
least 8 hours. OR

3. Two-hour plasma glucose concentration �200 mg/dL
(11.1 mmol/L) during an oral glucose tolerance test. The
test should be performed as described by the World Health
Organization with a glucose load that contains the equiv-
alent of 75 g of anhydrous glucose dissolved in water.

4. Current American Diabetes Association guidelines recom-
mend 100 mg/dL as the upper limit of normal for fasting
glucose in adults.

5. In the absence of unequivocal hyperglycemia with acute
metabolic decompensation, these criteria should be con-
firmed by repeat testing on a different day. An oral glucose
tolerance test is not recommended for routine clinical
testing.

The progression from insulin resistance and impaired
carbohydrate metabolism to type 2 diabetes mellitus has been
documented in adults100,101 and children.102,103 In adults,
weight loss has been shown to reverse this, with frank
diabetes regressing to insulin resistance.104 Patients with
impaired fasting glucose and/or impaired glucose tolerance
are referred to as ñprediabetic,ò which acknowledges the
relatively high risk for development of frank diabetes.105
With the current obesity epidemic and its metabolic conse-
quences, the identification of children with early prediabetes
is very important, because appropriate management may
decrease the progression to overt diabetes. The Expert Com-
mittee on the Diagnosis and Classification of Diabetes Mel-
litus defines impaired fasting glucose as �100 mg/dL
(5.6 mmol/L) but �126 mg/dL (7.0 mmol/L) and impaired
glucose tolerance as 2-hour oral glucose tolerance test values
�140 mg/dL (7.8 mmol/L).99,106 Specific guidelines have
been defined for screening for type 2 diabetes mellitus in
obese children, particularly those from high-risk racial/ethnic
groups (Native American, Hispanic-American, black, Asian,
and Pacific Islander), those with a positive family history of
type 2 diabetes mellitus, and those with physical signs of
insulin resistance.37

Epidemiology: Type 1 Diabetes Mellitus
Epidemiological data from the Third National Health and
Nutrition Examination Survey (NHANES III) reveal that the
prevalence of type 1 diabetes mellitus in adolescents is
1.7/1000. Although limited, data show a significant increase
in atherosclerosis in adolescents and young adults with
diabetes relative to nondiabetics.107ï109
Adolescents with type 1 diabetes mellitus have increased

levels of subclinical atherosclerosis as measured by carotid
intima-media thickness and by radial tonometry.110ï112 In
children, type 1 diabetes mellitus is independently associated
with oxidative modification of LDL cholesterol.113

Pathogenesis of Premature Atherosclerosis: Type 1
Diabetes Mellitus
Hyperglycemia is the primary mediator of atherosclerosis in
type 1 diabetes mellitus; insulin therapy to control this should
be under the direction of endocrinology specialists. Hyper-
glycemia causes raised levels of atherogenic, cholesterol-
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enriched, apolipoprotein Bïcontaining remnant particles by
reducing the expression of heparin sulfate.114
Autopsy studies in young adults with fatal myocardial

infarction and type 1 diabetes mellitus showed that the
atherosclerotic plaque in these patients was more dense in
fibrous tissue than the more calcific plaques of nondiabetic
individuals; this may influence the timing and severity of
clinical disease in these patients.115 In addition, microalbu-
minuria is a predictor of increased risk for vascular
complications.116
In defining risk for adults, the presence of type 1 diabetes

mellitus is considered the equivalent of a history of coronary
disease.98 The intensity of lipid-lowering therapy is corre-
spondingly increased in this setting.

Epidemiology: Type 2 Diabetes Mellitus
In 2003, the US Centers for Disease Control and Prevention
reported that 40% (5.2 million) of all diabetic individuals
�35 years of age had been diagnosed with cardiovascular
disease. Although it was previously considered a disease of
adults, in the past decade, type 2 diabetes mellitus has
become a far more common occurrence in the pediatric
population. Depending on the ethnic composition of the
population, between 8% and 50% of newly diagnosed ado-
lescent diabetic patients have type 2 diabetes mellitus.117,118
Data from NHANES III reveal that the prevalence of type 2
diabetes mellitus in adolescents is 4.1/1000. These increases
coincide with increasing rates of overweight and physical
inactivity in children.119
Because type 2 diabetes mellitus is a relatively recent

problem in adolescents, few long-term follow-up data exist.
One study of Pima Indians followed a cohort of 36 individ-
uals for a mean of 10 years to a median age of 26 years. At
baseline (age 5 to 19 years), 85% were obese, and 14% had
hypertension, whereas 30% had total cholesterol �200 mg/
dL, and 55% had triglyceride concentrations �200 mg/dL.
Fifty-eight percent of the patients had microalbuminuria, and
16% had a urinary albumin/creatinine ratio �300 mg/g,
which indicates that the renal effects of diabetes were already
present at diagnosis. After 10 years of follow-up, the number
of patients with increased urinary albumin excretion was
increased significantly, as was the magnitude of albuminuria,
which is evidence of increased cardiovascular risk over that
relatively short period of time.120
In adults, the metabolic syndrome is now an extremely

common diagnosis. This cluster of findings (abdominal obe-
sity, insulin resistance, dyslipidemia, and hypertension) fre-
quently appears together and has been shown to predict future
overt diabetes and early cardiovascular disease.121 There is no
current definition for metabolic syndrome in children, but the
components of this diagnosis are known to cluster together as
they do in adults.122 Presence of the components of the
metabolic syndrome in adolescence has been shown to
predict early cardiovascular disease.123 Although no current
guidelines address management of the metabolic syndrome in
children, it is important to identify and address the individual
elements of the syndrome whenever a child presents with
obesity.

Pathogenesis of Premature Atherosclerosis: Type 2
Diabetes Mellitus
Both hyperglycemia and insulin resistance are implicated in
endothelial dysfunction, to a greater degree in type 2 diabetes
mellitus than in type 1.124 Microalbuminuria is a predictor of
increased risk for vascular complications.116
Insulin resistance has been implicated in the development

of dyslipidemia by enhancing hepatic synthesis of very-low-
density lipoprotein (VLDL), which results in increased
plasma triglyceride and LDL cholesterol levels.125 Resistance
to the action of insulin on lipoprotein lipase in peripheral
tissues may also contribute to elevated triglyceride and LDL
cholesterol levels.126,127 Insulin resistance may also be re-
sponsible for the reduced levels of HDL cholesterol observed
in type 2 diabetes mellitus, and this is accounted for by an
increase in the rate of apolipoprotein A1/HDL cholesterol
degradation, which exceeds the rate of its synthesis.128 The
increase of triglyceride-rich lipoproteins due to both exagger-
ated postprandial lipemia and VLDL overproduction in the
face of low lipoprotein lipase activity results in long resi-
dence time of these particles in circulation and the formation
of small, dense LDL.
Insulin resistance is also associated with hypertension

through urinary sodium retention, increased sympathetic
nervous system activity,129 and stimulation of vascular
smooth muscle growth.130 Insulin levels have been found to
be significantly higher in adult patients with essential hyper-
tension131ï133 and borderline hypertension134 than in normo-
tensive control patients. In addition hyperinsulinemia is
known to directly stimulate the formation of the atherogenic
plaque by promoting smooth muscle proliferation, connective
tissue formation, and LDL deposition in the plaque.
Other intrinsic metabolic factors such as apolipoproteins,

lipoprotein(a), and homocysteine are known to influence the
development of cardiovascular disease; their potential rela-
tionship to insulin resistance remains to be clarified. Free
fatty acids may also stimulate, either independently or in
concert with hyperglycemia, the production of reactive oxy-
gen species (oxidative stress),135 which has been associated
with target-organ damage such as that related to diabetes and
atherosclerotic cardiovascular disease.136 Finally, oxidative
stress is associated with an increase in insulin resistance.137

Risk Factors/Comorbidities
Patients with type 2 diabetes mellitus often have other risk
factors for cardiovascular disease. It is believed that obesity
leads to insulin resistance and increased circulating insulin
concentrations over time. At some point, a loss of control of
blood glucose begins to emerge, resulting in dietary glucose
intolerance and ultimately in type 2 diabetes mellitus. Obese
individuals develop different degrees of insulin resistance,
and not all those with obesity develop glucose intolerance.
Obesity-associated insulin resistance varies significantly with
genetic background. Black children are more insulin resistant
than age-, sex-, and body mass index (BMI)ïmatched white
children.138 The factors that make some individuals more
likely to progress to type 2 diabetes mellitus are not well
understood at the present time.139 A strong family predispo-
sition is known to exist, and parental history is therefore
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important in risk assessment. In the future, genetic markers
may help identify those offspring of diabetic parents who are
at greatest risk of developing diabetes. Children with type 2
diabetes mellitus are usually diagnosed after 10 years of age
and are almost always obese. The mean BMI in clinical series
has ranged from 26 to 38 kg/m2.117,118 Current American
Diabetes Association guidelines recommend routine glucose
testing in obese children �10 years of age with 2 additional
risk factors for type 2 diabetes mellitus.37
The prevalence of hypertriglyceridemia has ranged from

4% to 32%.113,114 Weight control improves glucose tolerance,
with a recommended weight loss in adults of 10% to 15%.
The prevalence of hypertension has ranged from 17% to

32%. Essential hypertension is known to be associated with
diabetes in adults,139 and it is estimated that the cardiovascu-
lar risk doubles when hypertension and diabetes coexist.
Prevalence data are not available for hypertension in children
with diabetes.
Exercise training improves insulin sensitivity and endothe-

lial vascular function beyond the benefits of glycemic control
and blood pressure reduction in children and adults.140,141
Agents such as metformin and thiazolidinediones have been
used effectively in adolescents with type 2 diabetes mellitus
and have been shown to decrease BMI and improve glucose
tolerance.142,143

Recommendations in Children With
Diabetes Mellitus

Children With Type I Diabetes Mellitus Who Are at High
Risk for Early Cardiovascular Disease (Tier I)
Optimal management of hyperglycemia will modify this risk,
but aggressive management of related risk factors has been
shown to improve outcome and is recommended. Specific
management recommendations are presented in the algorithm
(Figure) and accompanying tables.

Children With Type 2 Diabetes Mellitus Who Are at
Moderate Risk for Cardiovascular Disease (Tier II)
The differences between type 1 and type 2 diabetes mellitus
are significant: Age at presentation for type 1 diabetes
mellitus is younger, with 25% of patients diagnosed between
5 and 10 years of age and another 40% between 10 and 15
years of age; typically, the degree of hyperglycemia in type 1
diabetes mellitus is severe, and patients are very symptomat-
ic. By contrast, type 2 diabetes mellitus diagnosed in child-
hood usually presents asymptomatically, with mild to mod-
erate hyperglycemia in adolescence in combination with
obesity, signs of insulin resistance, and other components of
the metabolic syndrome. When type 2 diabetes mellitus
begins in childhood, the risk for accelerated atherosclerosis is
increased beyond that seen in those who develop this diag-
nosis as adults, but less than when type 1 diabetes mellitus is
diagnosed in a child. Specific recommendations for manage-
ment are contained in the algorithm (Figure) and accompa-
nying tables; using the treatment algorithm, patients with type
2 diabetes mellitus are defined as being at moderate risk but
will almost always be managed as ñhigh riskò because of
associated comorbidities.

Pediatric Chronic Kidney Disease
Introduction
Success with renal replacement therapy has lengthened the
life expectancy of children with chronic kidney disease
(CKD) and end-stage renal disease (ESRD). Now, morbidity
and mortality in children with CKD/ESRD are not only
related to chronic renal failure and renal replacement therapy
but also to cardiovascular disease as a result of prolonged
exposure to cardiovascular risk factors.

Epidemiology
Cardiovascular disease now accounts for the majority of
deaths in adults with ESRD and approximately one fourth of
pediatric ESRD deaths.144ï146 The cardiac abnormalities as-
sociated with ESRD include pericardial disease, arrhythmias,
abnormalities of left ventricular function, and CAD.144,145
Twenty percent of hospitalizations in pediatric ESRD patients
enrolled in Medicare are reported to be due to arrhythmias,
10% to cardiomyopathy, and 3% to a cardiac arrest.147 The
incidence of cardiomyopathy reported among pediatric ESRD
patients doubled over the 6-year period from 1991 to 1996.147

Pathogenesis
The mechanisms that lead to cardiovascular disease in CKD
primarily originate with vascular or myocardial injury from a
multitude of highly prevalent cardiovascular risk factors in
renal failure, and perhaps uremia itself. Damage to the
vascular endothelium and left ventricle manifests as acceler-
ated CAD and cardiomyopathy and has been described
extensively in adults undergoing dialysis or after kidney
transplantation. In children with CKD, subclinical manifes-
tations of vascular disease have been reported.
Subclinical evidence of atherosclerosis with intimal plaque

has been reported in pediatric ESRD. In a series of children
with iliac artery biopsy at the time of transplantation, athero-
sclerosis in the uropathy group was also associated with
increased serum calcium and longer duration of dialysis.148
Medial vessel calcification and arteriosclerosis or Mºnck-

ebergôs arteriosclerosis has also been reported in the pediatric
ESRD population, with vascular calcification in the coronary
arteries, aorta, peripheral vessels, and aortic valve. An au-
topsy series of subjects with CKD revealed soft tissue
calcification in 60% of the pediatric patients, half of whom
were undergoing dialysis at the time of death.149 In a small
autopsy series, 4 of 8 had evidence of arteriosclerosis, diffuse
vascular calcification, and calcified valves.150
There is evidence of significant left ventricular hypertro-

phy in children with CKD and ESRD.151 Depending on the
setting and the classification system used, hypertrophy is re-
ported in 40% to 75% of the pediatric ESRD population.152ï156
At initiation of dialysis, 69% of subjects 4 to 18 years of age had
evidence of left ventricular hypertrophy.152 Postmortem studies
have shown �50% of children with ESRD have evidence of left
ventricular hypertrophy.150
Decreased arterial wall compliance is also common among

dialysis patients, coincident with worsening left ventricular
hypertrophy.157 Stiffness of the aorta has been shown to be
higher in children undergoing dialysis than in healthy control
subjects.157 Carotid artery compliance has been shown to be
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significantly lower in children undergoing dialysis, with the
decrease correlating significantly with age and blood
pressure.157

Risk Factors/Comorbidities
Most risk factors for the development of cardiovascular
disease are highly prevalent in CKD. Hypertension is seen in
49% of children with CKD158 and 50% to 60% of patients
undergoing dialysis.159 Hypertension is even more common
in the transplant population, with 65% to 80% of patients
being treated.159 In the young adult population, 18 to 35 years
of age, systolic hypertension occurs in 51% and diastolic
hypertension in 35% of the dialysis population.160
Approximately 29% to 87% of pediatric peritoneal dialysis

patients have elevated cholesterol levels, with LDL �100
mg/dL (�2.29 mmol/L).44 Similarly, 72% to 84% of pediatric
kidney transplant recipients had LDL �100 mg/dL
(�2.29 mmol/L).44 In ESRD, triglycerides are consistently
elevated, with average triglyceride levels �150 mg/dL and
HDL cholesterol levels reduced. Lipoprotein(a), a lipoprotein
associated with a mild increase in cardiovascular risk in the
general population, is significantly elevated in ESRD, al-
though the contribution to increased risk is unclear. Lipopro-
tein(a) is primarily genetically regulated, but increasing levels
are also related to worsening renal function.162,163
Homocysteine levels also increase with worsening renal

function, because metabolism of homocysteine may require
intrarenal metabolism.164 Homocysteine has been shown to
be elevated in 65% of children with CKD.165 Interestingly,
the level only increases after 7 years of age and appears to be
independent of renal function.165,166 The higher the homocys-
teine levels in children with CKD, the lower the vitamin B12

and folate levels.165,166
C-reactive protein levels are elevated 3-fold in pediatric

ESRD patients undergoing dialysis and 2-fold in renal trans-
plant recipients compared with healthy control subjects.167
C-reactive protein is highly correlated with coronary calcium,
especially in patients who also have an elevated parathyroid
hormone level. An elevated C-reactive protein level may
reflect chronic inflammation from many sources, including
overt or occult infectious processes, comorbid conditions
such as access complications, and factors associated with the
dialysis procedure per se, including bioincompatible mem-
brane and possibly dialysate leak in the membrane.168
Coronary calcium burden is increased, as measured by

coronary computed tomography with either helical or
electron-beam computed tomography. In young adults with a
history of pediatric ESRD, higher calcium scores are associ-
ated with longer dialysis duration and elevated C-reactive
protein levels.167,169 It is not known to what extent this
represents a dramatic acceleration of atherosclerosis in ESRD
or an increased propensity for calcium to accumulate in the
medial wall of the coronary vessel owing to altered calcium
phosphorus metabolism in ESRD.
Endothelial dysfunction assessed by brachial artery reac-

tivity in CKD is independent of lipid levels and hypertension
but is correlated with left ventricular hypertrophy expressed
as left ventricular mass index.166,170 In 25 children with CKD,
a double-blind, placebo-controlled, randomized crossover

trial of folic acid for 8 weeks showed statistically significant
improvement in endothelium-dependent dilatation with low-
ering of homocysteine levels.171

Treatment Recommendations for Children
With CKD
Children With CKD Who Are at High Risk for
Cardiovascular Disease (Tier I)
● The origins of cardiovascular morbidity and mortality are
in childhood, when the cardiovascular risk milieu is estab-
lished. Recommendations are directed toward children with
CKD stage 5 (estimated glomerular filtration rate �15 mL
Ŀmin�1 Ŀ 1.73 m�2), children undergoing dialysis, and renal
transplant recipients.

● The risk of cardiovascular disease can be reduced by
modifying traditional cardiovascular risk factors and mon-
itoring for end-organ injury through the use of echocardi-
ography to estimate left ventricular mass172 and, in young
adults, computed tomography studies for coronary calcium.
Chronic cardiovascular risk factor reduction, begun early in
the course of CKD, should be an essential part of clinical
management.

● Specific guidelines for cardiovascular risk factor manage-
ment in children with advanced CKD or ESRD are avail-
able from the National Kidney FoundationïKidney Dialy-
sis Outcomes and Quality Initiative. The guidelines include
recommendations for management of cardiovascular dis-
ease in dialysis patients and for treatment of hypertension
and dyslipidemias in CKD.44,172,173

These recommendations were considered in development
of the algorithm shown in the Figure and the treatment
guidelines described in Tables 2 and 3.

Pediatric Heart Transplantation
Introduction/Epidemiology
Orthotopic heart transplantation (OHT) in children continues
to increase in frequency, with �400 transplantations per-
formed annually in children in the United States.174 After
heart transplantation, transplant CAD is the most important
cause of mortality beyond the first year after surgery in
adults.175 In pediatric survivors of OHT, transplant CAD has
been found to be the primary cause of late mortality in 20%
to 30% of cases.176,177 On the basis of combined angiographic
and intracoronary ultrasound imaging, 74% of pediatric heart
transplant patients have evidence of transplant CAD.178 In a
recent pathology series, 94% of pediatric OHT specimens
showed evidence of cardiac allograft vasculopathy.179

Pathology/Natural History
The histopathology of transplant CAD is the same in children
as it is in adults and differs markedly from the typical
atherosclerotic process. Histologically, monocyte and T-cell
accumulation plus concurrent smooth muscle proliferation
comprise the intimal hyperplasia of the coronary arteries.180
Some degree of coronary intimal thickening is seen in
virtually every heart transplant recipient beginning in the first
year after transplantation.181
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Angiographically, affected coronary vessels demonstrate
diffuse concentric narrowing along their entire length. With
intravascular ultrasound, the pathological process is charac-
terized by concentric intimal thickening.182
When stenosis is diagnosed in the context of transplant

CAD, both surgical and catheter revascularization techniques
have been used with initial procedural success rate. However,
over a very short period of time, the restenosis rate is high,
and the long-term outcome is poor.183 The only other option
is retransplantation, with known limitations on organ procure-
ment and potential development of coronary vasculopathy in
the retransplanted heart.184

Pathogenesis
The pathogenesis of transplant CAD is complex and is still
not completely understood. The underlying mechanism has
been shown to involve multiple factors including those
mechanisms discussed below.

Rejection
Development and progression of transplant CAD have been
shown to correlate with evidence of increased rejection.185
Noncompliance with immune-suppressive regimens corre-
lates significantly with increased transplant CAD in chil-
dren186 and adults.187 Conversely, regression of transplant
CAD has been demonstrated with improved immunosuppres-
sion in adults.188
In children, late rejection is an independent predictor of

transplant CAD, and increased immune suppression has been
shown to correlate with a decreased incidence of transplant
CAD.189,190 Introduction of novel proliferation signal inhibi-
tors such as sirolimus as part of immunosuppressive therapy
has been associated with a decrease in transplant CAD in
adults; this type of drug is now being used in children.191

Donor Status
In adults, older donor age, donor atherosclerotic disease,
donor hypertension, and male sex of either donor or recipient
have been shown to correlate with transplant CAD.192 Donor
hearts from patients who suffered explosive brain death have
also been shown to have earlier onset of transplant CAD.193

Cytomegalovirus Infection
In adults and in children, cytomegalovirus infection has been
associated with accelerated coronary vasculopathy after
OHT.194,195 Preemptive treatment with ganciclovir and cyto-
megalovirus hyperimmune globulin has reduced the inci-
dence and delayed the progression of transplant CAD.196

Risk Factors/Comorbidities
Hyperlipidemia
After transplantation, the combination of immunosuppressive
therapy, obesity, and an underlying genetic predisposition to
hyperlipidemia promotes combined hyperlipidemia, with el-
evated total and LDL cholesterol, high triglycerides, and
reduced HDL cholesterol.197,198 Hyperlipidemia is present in
�60% of adults and at least 40% of children in the first year
after transplantation.198,199
Elevated levels of triglycerides have been shown to corre-

late directly with increased prevalence of transplant CAD in

adults.200 In adults, a greater increase in LDL cholesterol in
the first year after transplantation has been associated with
increased severity of transplant vasculopathy.201 Lipid-
lowering therapy with 3-hydroxy-3-methylglutaryl coenzyme
A reductase inhibitors (statins) has led to lower total and LDL
cholesterol levels and a significantly lower incidence of
transplant vasculopathy in both adults and children.201,202
Benefits have been maximized when lipid therapy has been
initiated immediately after transplantation.

Obesity
After transplantation, progressive obesity is common in both
children and adults, correlating with the intensity and dura-
tion of steroid treatment.203,204 In adults and children, pre-
transplantation and posttransplantation BMI have been shown
to be strong predictors of transplant CAD.204 The association
of obesity and the metabolic syndrome confers additional risk
for transplant CAD and for progression of donor
atherosclerosis.205

Hypertension
Cyclosporine therapy, a mainstay of immune suppression
after heart transplantation, is associated with hypertension
and with renal dysfunction. By 3 years after transplantation,
35% of pediatric heart transplant patients are undergoing
chronic antihypertensive therapy; however, in cyclosporine-
treated children, 83% of long-term survivors required antihy-
pertensive therapy.174,176
Both hypertension and renal failure are predictors of

progressive atherosclerotic disease and of transplant CAD.185
Treatment with angiotensin-converting enzyme inhibitors and
calcium channel blockers is associated with a reduction in
transplant CAD in adults.206,207
Use of the antioxidant L-arginine has been shown to

reverse endothelial dysfunction and attenuate hypertension
after transplantation.208 Use of omega-3 fatty acids has also
been shown to reduce the rise in blood pressure after heart
transplantation.209 Immune suppression with proliferation
signal inhibitors, such as everolimus, has resulted in a
decrease in cyclosporine dose and in renal dysfunction in
adults.210

Insulin Resistance/Diabetes Mellitus
Both chronic hyperglycemia as evidenced by elevated hemo-
globin A1C and overt diabetes are prevalent in adult patients
after heart transplantation.205,211 Approximately 2% of pedi-
atric heart transplant recipients develop diabetes.212 In adults,
higher glucose and insulin levels and elevated levels of
hemoglobin A1C are associated with increased evidence of
transplant CAD.205,211

Deconditioning
In both children and adults, exercise performance, expressed
as measured maximum oxygen uptake, improves from pre-
transplantation levels but remains significantly reduced com-
pared with normal subjects. This has been attributed in part to
chronotropic incompetence caused by cardiac denervation,
but deconditioning is also common.213,214
In children and adults, exercise training programs result in

increased exercise capacity and in decreased resting heart rate
and blood pressure, improved endothelial function, and in-
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creased lean body mass, all known factors in the pathogenesis
of allograft vasculopathy.215,216 With serial exercise testing,
exercise performance deteriorates as transplant CAD
develops.

Hyperhomocysteinemia
In adults and children, elevated homocysteine levels are
common after OHT.217,218 In adult subjects with evidence of
transplant CAD, homocysteine levels have been shown to be
significantly higher than in those without evidence of vascu-
lopathy.217 Folate supplementation in adults and children
after OHT normalized homocysteine levels, with no evidence
to date of any impact on development of transplant CAD.219

Treatment Recommendations After Pediatric
Heart Transplantation
After Pediatric Heart Transplantation, Children Are at
High Risk for Very Early Cardiovascular Disease (Tier I)

● Please see the algorithm in the Figure and Tables 2 and 3
for specific treatment guidelines.

● Although the process appears to be primarily mediated by
chronic rejection, modification of traditional risk factors,
particularly reduction in LDL cholesterol, has significantly
affected the disease process in children and adults.

● Risk factor identification and intensive modification are
indicated beginning in the early posttransplantation peri-
od.184 Although there are no guidelines for lipid manage-
ment after heart transplantation in children, usual care in
the United States includes initiation of lipid-lowering
therapy with 3-hydroxy-3-methylglutaryl coenzyme A en-
zyme inhibitors in the early posttransplantation period.220

● Optimization of immunosuppression, improved compli-
ance, and preemptive treatment of cytomegalovirus are all
critical factors in the pathogenesis of transplant CAD that
are being addressed by transplantation cardiologists.

● Specific screening for evidence of transplant CAD is
recommended every 6 to 12 months with angiography, with
optional intravascular coronary ultrasound.221 Dobutamine
stress echocardiography or stress perfusion imaging may
be helpful in risk stratification.222

● Patients who develop any evidence of graft dysfunction
should be screened specifically for transplant CAD.

Kawasaki Disease
Kawasaki disease is an acute, self-limited vasculitis of
unknown origin that occurs predominantly in infants and
young children. First described in 1967 in Japan, the disease
is now known to occur throughout the world in children of all
races.223 Kawasaki disease is characterized by fever, bilateral
nonexudative conjunctivitis, erythema of the lips and oral
mucosa, changes in the extremities, rash, and cervical lymph-
adenopathy. The cause of Kawasaki disease remains un-
known, and no specific diagnostic test or pathognomonic
clinical feature can confirm the diagnosis early in the illness.
Kawasaki disease is likely to be caused by an infectious
agent(s) that produces clinically apparent disease in geneti-
cally predisposed individuals.224 Coronary artery aneurysms
or ectasia develops in approximately 15% to 25% of un-
treated children with the disease and may lead to myocardial

infarction, sudden death, or ischemic heart disease.225,226
Kawasaki disease has now surpassed acute rheumatic fever as
the leading cause of acquired heart disease in children227;
�4000 hospitalizations associated with Kawasaki disease
occurred in the United States in 2000.228 Therapy of Ka-
wasaki disease in the acute phase is aimed at reducing
inflammation in the coronary artery wall and preventing
coronary thrombosis. Long-term management is guided by
stratification of patients according to the severity of their
CAD and consequent risk of myocardial ischemia. Although
coronary artery aneurysms produce the most serious sequelae
of Kawasaki disease, vascular inflammation during the acute
stage of the illness is diffuse. Children with coronary aneu-
rysms, and even those in whom coronary dilatation was never
detected, appear to be at increased risk for future atheroscle-
rotic CAD on the basis of abnormalities in arterial stiffness
and endothelial function.

Pathology
Kawasaki disease is a generalized systemic vasculitis that
involves blood vessels throughout the body. Aneurysms
affect medium-sized extraparenchymal arteries and result
from segmental destruction of the vessel wall in sites strik-
ingly similar to those affected by atherosclerosis.229 Although
aneurysms in the coronary arteries are the main cause of
morbidity and mortality, they can also occur in other vessels,
such as the celiac, mesenteric, femoral, iliac, renal, axillary,
and brachial arteries.229
Early in the illness, coronary arteries demonstrate marked

edema and infiltration of the arterial wall, initially by neu-
trophils,230 with a rapid transition to mononuclear cells,
primarily CD8� T cells, monocytes, macrophages, and IgA
plasma cells.231ï234 This cellular infiltration is accompanied
by destruction of the internal elastic lamina and media, which
results in aneurysm formation. Matrix metalloproteinases
(MMPs) are likely to effect destruction and remodeling in the
arterial wall.235,236 MMP-2 expression is prominent in the
thickened neointima and in endothelial cells of new capillar-
ies in areas of angiogenesis, and MMP-9 is expressed in
coronary artery aneurysms, nonaneurysmal coronary arteries,
and noncoronary arteries.
Coronary arterial remodeling occurs over months to years,

sometimes with progressive stenosis due to intimal prolifer-
ation and neoangiogenesis; it differs from that seen in adult
atherosclerosis by extensive expression of vascular growth
factors, such as tumor necrosis factor-�, platelet-derived
growth factor-�, basic fibroblast growth factor, and vascular
endothelial growth factor, in the microvessels of the inti-
ma.237 These growth factors are prominently expressed at the
inlet and outlet of aneurysms, where they are activated by
high shear stress.237
Few postmortem studies are available in children in whom

coronary abnormalities were not detected in the acute phase.
Recently, Suzuki and colleagues238 performed the first im-
munohistochemical study of the coronary arteries of a child
without coronary dilation by echocardiography at any stage
of illness and who died of unrelated causes. The coronary
artery intima was mildly thickened, and platelet-derived
growth factor-�, transforming growth factor-�1, and induc-
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ible nitric oxide synthase were expressed in the intimal
smooth muscle cells in the child with normal coronary
dimensions after Kawasaki disease but not in control subjects.

Natural History
Cardiovascular complications and long-term sequelae of Ka-
wasaki disease depend on the severity of coronary artery
lesions. The risk of coronary aneurysms is highest among
children who do not receive timely treatment with high-dose
intravenous immunoglobulin (�10 days and ideally 7 days
from the onset of fever), who have persistent fever despite
treatment with intravenous immunoglobulin, or who have
laboratory test results that reflect severe, persistent inflam-
mation. Young (�6 months) or old (�8 years) age and male
sex are also risk factors.

Patients With Aneurysms (High Risk)
Among patients with aneurysms, the incidence of coronary
stenosis secondary to myointimal proliferation increases lin-
early with time since illness onset.225,239,240 The likelihood of
progression to coronary artery stenosis is directly related to
aneurysm size and is especially high among arterial segments
with giant aneurysms (�8 mm in diameter).240,241 Patients
with persistent aneurysms have systemic inflammation years
after disease onset, as evidenced by C-reactive protein levels
that are significantly higher than those seen in normal
age-matched children or among those who had Kawasaki
disease without aneurysms or with regressed aneurysms.242

Patients With Regressed Aneurysms (Moderate Risk)
Angiographic regression of aneurysms to normal lumen
diameter occurs in �50% of vessels by 2 years after illness
onset.225,243 The likelihood of resolution of an aneurysm is
inversely related to its size.243ï245 Pathological studies have
shown that regression occurs primarily through fibrous inti-
mal thickening.246ï248 Intravascular ultrasound of regressed
coronary aneurysms demonstrates either marked symmetrical
or asymmetrical myointimal thickening.249ï251 Regressed cor-
onary artery aneurysms are not only histopathologically
abnormal but also have reduced vascular reactivity to isosor-
bide dinitrate and constriction with acetylcholine, which
indicates endothelial dysfunction.252ï254
Intravascular ultrasound has revealed a significant direct

correlation between the initial diameters of the coronary
arteries and the degree of intimal-medial thickness �10 years
later.250 Individuals with persistent or regressed aneurysms
have greater stiffness of the proximal and peripheral arterial
beds, as well as higher arterial wave reflection, than normal
control patients.255 Indeed, aortic pressure waveforms of
Kawasaki disease patients with persistent or regressed aneu-
rysms late after illness onset resemble those generally ob-
served in the elderly.255
The carotid artery wall in patients with coronary artery

lesions 6 to 20 years after illness onset has been found to be
less distensible and thicker than that in control patients.256
These changes of arterial properties in patients with Ka-
wasaki disease are not associated with major alterations of the
lipid profile and are postulated to be secondary to the changes
in arterial walls that occur after the diffuse vasculitis. Extrap-
olation from these findings in carotid arteries suggests that

the coronary arteries may be predisposed to accelerated
atherosclerosis in patients with Kawasaki disease and coro-
nary artery lesions.

Patients Without Detectable Coronary Aneurysms
(At Risk)
With careful clinical follow-up 10 to 20 years after Kawasaki
disease onset, such patients appear to have morbidity and
mortality that are similar to those in the normal population.257
Increased risk for premature atherosclerosis in these children
is suggested by research studies that have demonstrated
subclinical abnormalities of arterial function and myocardial
flow reserve.258ï261
Kawasaki disease patients with normal coronary arteries

have been reported to have higher brachial-radial artery mean
pulse-wave velocity than normal children, which suggests
increased arterial stiffness.262,263 Lower myocardial flow
reserve and higher total coronary resistance have been found
in children without coronary dilation after Kawasaki disease
compared with normal controls.264 Children without detect-
able coronary abnormalities have been reported to have
abnormal endothelium-dependent brachial artery reactivi-
ty.261 Data conflict with regard to impairment of endotheli-
um-dependent relaxation of the epicardial coronary arteries
among children in whom coronary artery dilation was never
detected.265,266

Presence of Comorbidities
With or without overt coronary artery sequelae, Kawasaki
disease produces altered lipid metabolism (in particular,
lower HDL cholesterol) that persists beyond clinical resolu-
tion of disease.262,267,268 North American children with Ka-
wasaki disease have been reported to have a more adverse
cardiovascular risk profile, with higher blood pressure and
greater adiposity, than control children.269

Recommendations for Children After
Kawasaki Disease
Kawasaki disease is associated with significant coronary
artery pathology and comorbidities that predispose patients to
atherosclerosis. Cardiovascular risk assessment and treatment
in children with Kawasaki disease are based on the status of
the coronary arteries: patients with persistent aneurysms, high
risk (tier I); patients with regressed aneurysms, moderate risk
(tier II); and patients without detected abnormalities, at risk
(tier III). The algorithm and tables contain tier-specific
management. In addition, patients should be encouraged to
exercise to the greatest extent possible given coronary artery
status, in accordance with the 36th Bethesda Conference
recommendations.41 Prospective counseling and annual as-
sessment of risk factors for atherosclerotic CAD are
recommended.

Chronic Inflammatory Disease
Introduction
In adults with chronic inflammatory disease, increased prev-
alence of cardiovascular disease is well documented. Specif-
ically, patients with systemic lupus erythematosus (SLE) and
rheumatoid arthritis experience cardiovascular events at a
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significantly greater incidence than age-matched normal con-
trols.270,271 In women with SLE 35 to 44 years of age, the
incidence of myocardial infarction is 50 times greater than for
women without the disease. In adults with rheumatoid arthri-
tis, cardiovascular disease is the leading cause of death, with
rates that average 2 to 4 times those of age-matched controls.
For both SLE and rheumatoid arthritis, the increased inci-
dence of cardiovascular disease is not explained by traditional
risk factors alone.272,273
For a substantial number of children with chronic inflam-

matory disease, the process will persist into adult life.
Children constitute 15% to 20% of patients with SLE, and
survival into adult life is now the norm.274 In at least 50% of
children with rheumatoid arthritis, active disease persists into
adult life.275 To date, no studies have tracked the development
of atherosclerotic disease as children with chronic inflamma-
tory disease age. In a small series, 16% of 31 children with
SLE were shown to have abnormalities of coronary perfusion
with thallium perfusion scanning.276 Several studies docu-
ment evidence of increased markers for subclinical athero-
sclerosis in young adults with both rheumatoid arthritis and
SLE.277,278 Extrapolating from these, the atherosclerotic pro-
cess appears to begin at an earlier age and progress at an
accelerated pace for those with chronic inflammatory disease
that begins in childhood.

Pathophysiology of Accelerated Atherosclerosis in
Adults With Chronic Inflammatory Disease
(Rheumatoid Arthritis and SLE)
Major similarities exist between the inflammatory and im-
mune responses in atherosclerosis and in chronic inflamma-
tory disease.279 Inflammation is part of the pathology of
atherosclerotic plaque, and serum markers of inflammation,
including C-reactive protein, cytokines, serum amyloid-�,
and tumor necrosis factor-�, have been shown to mediate the
development of atherosclerosis.280ï283
At autopsy, coronary stenotic lesions are typical of tradi-

tional atherosclerotic plaque, with the addition of a higher
population of cellular components. In a very small number of
cases, an acute vasculitic process alone has been associated
with a coronary thrombotic event.284
The degree of inflammation in adult SLE and rheuma-

toid arthritis patients as measured by laboratory testing
correlates with markers of subclinical atherosclerosis,
including increased carotid intima-media thickness and
impaired arterial dilation assessed by ultrasound, as well as
increased coronary calcification by electron-beam com-
puted tomography.278,285ï288 In adults, increased severity of
disease and greater cumulative damage assessed by stan-
dard scoring systems have been shown to correlate with
evidence for atherosclerosis, which suggests that systemic
inflammation itself is a major mediator of the development
of atherosclerosis in these disease settings.278,287ï289
Conflicting reports exist with regard to a potential role

for antiinflammatory and immunosuppressive treatment.
Several studies have shown a negative correlation between
the extent of atherosclerosis and the cumulative dose and
duration of immunotherapy. This suggests that optimiza-
tion of immune therapy is a potential approach to reducing

the development of atherosclerosis.285,290 Conversely, oth-
ers have reported increased coronary disease in adult
patients with more long-term antiinflammatory and immu-
nosuppressive therapy, which implicates either increased
severity of the disease process itself or an atherosclerotic
response to treatment in the development of CAD.278,291
Glucocorticoid, cyclophosphamide, and methotrexate

therapy are all associated with metabolic changes that have
been shown to increase atherosclerotic risk by augmenting
standard risk factors such as obesity, dyslipidemia, insulin
resistance, and hypertension, independent of underlying
diagnosis.292 By contrast, methotrexate therapy has been
shown to decrease cardiovascular mortality in patients
with rheumatoid arthritis.293
A prothrombotic state associated with the presence of

antiphospholipid antibodies develops in a significant pro-
portion of adult patients with SLE (34% to 44%) compared
with only 1% to 5% of the general population. The
presence of these antibodies increases the risk of a vascular
thrombotic event by a factor of at least 10 times when
patients with lupus are compared with those without.294
In adult patients with rheumatoid arthritis, several

thrombotic markers have also been shown to be elevat-
ed.295 In addition, elevated levels of lipoprotein(a), con-
sidered to be a prothrombotic agent, have been demon-
strated in patients with both rheumatoid arthritis and
SLE.296,297
Renal disease is a common complication of SLE, and

severe renal involvement with nephrotic-range proteinuria
has been suggested to be a major risk factor for early
atherosclerosis on the basis of a small series of young
adults with juvenile-onset SLE studied by carotid ultra-
sound. Nephritis is associated with hypertension, and this
may be the major mediator of increased carotid intima-
media thickness, a subclinical marker of atherosclerosis
noted to be abnormal in these patients. Nephritis may
simply indicate overall increased severity of disease. Its
presence needs to be expressly considered in the evalua-
tion of cardiovascular risk in patients with SLE.298,299

Traditional Risk Factors/Comorbidities
Dyslipidemia
Abnormalities of the lipid profile have been identified in
children and adults with both SLE and rheumatoid arthri-
tis.300,301 Typical findings vary with the disease state. During
clinical flare-ups, the lipid profile pattern is typical of that
seen in diverse inflammatory states, with elevated triglyceride
and VLDL levels and reduced HDL cholesterol. After steroid
therapy, elevated total and LDL cholesterol levels, with
persistent but less impressive elevation in VLDL and triglyc-
erides, have been described.301,302 In addition, increased LDL
susceptibility to oxidation has been reported in patients with
chronic inflammatory disease in general and in pediatric
patients with SLE in particular.302,303
Increased lipoprotein(a) levels are reported in patients with

SLE and rheumatoid arthritis.296,297 Clinical coronary disease
and measures of subclinical disease correlate with dyslipid-
emia in adult patients with SLE and rheumatoid arthri-
tis.286,304ï306 A single study of children with SLE demon-
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strated normal endothelial function despite recorded lipid
profile abnormalities.307
Statin therapy has been shown to have both lipid-lowering

and antiinflammatory effects. A randomized, placebo-
controlled trial of atorvastatin in adult patients with rheuma-
toid arthritis showed a reduced disease activity score, de-
creased levels of inflammation, and decreased levels of
total/LDL cholesterol and triglycerides in the statin-treated
group after 6 months.308 A similar trial is ongoing for adult
patients with SLE. No trial of lipid-lowering therapy and
CAD incidence has been reported.

Hypertension
Hypertension occurs in a significant proportion of patients
with SLE. At diagnosis in adults, 18% of patients with SLE
have hypertension; by 10 years from diagnosis, this has
increased to 59%.309 In adults with rheumatoid arthritis and
SLE, hypertension has been shown to be associated with an
increased risk for manifest cardiovascular disease on long-
term follow-up.310,311
Hypertension is much more prevalent in SLE patients with

renal involvement and in children; nephritis is present in as
many as 80% of patients. The combination of renal involve-
ment and hypertension predicts an adverse outcome in juve-
nile onset SLE.298,312 In addition to hypertension-related renal
disease, both steroid and immunosuppressive therapies can be
associated with hypertension and on this basis, hypertension
occurs with increased incidence in patients with rheumatoid
arthritis and is a factor for all children with chronic inflam-
matory disease. In both SLE and rheumatoid arthritis, hyper-
tension is strongly associated with increased BMI.313,314

Obesity
Obesity is a frequent complication of chronic inflammatory
disease in adults and children, reflecting the inactivity im-
posed by the disease process and the effects of steroid
treatment. BMI has been shown to be higher in patients with
SLE and rheumatoid arthritis who develop coronary disease
than in age-matched patients with these diagnoses who do not
develop cardiovascular disease.313,314 The role of obesity is
exaggerated by its association with the metabolic
syndrome.305

Homocysteine
In adults in general, elevated levels of plasma homocysteine
have been identified as a potential risk factor for atheroscle-
rosis.315 In patients with both rheumatoid arthritis and SLE,
homocysteine levels have been shown to be increased,
particularly in association with methotrexate therapy.316,317
Oral administration of folic acid reduces homocysteine levels
in both groups, but no reduction in atherosclerotic disease has
been shown.316,318

Recommendations for Children With Chronic
Inflammatory Disease
Children with chronic inflammatory disease are at moderate
risk for premature cardiovascular disease (tier II) based on the
combination of a chronic inflammatory state and the docu-
mented presence of multiple traditional risk factors.

● The atherosclerotic process is primarily mediated by
chronic inflammation and immune dysregulation, but tra-
ditional risk factors are prevalent. Extrapolating from
studies of adults with SLE and rheumatoid arthritis and of
children in other high-risk settings, reduction in traditional
risk factors should ameliorate the atherosclerotic process.
A routine rigorous process of risk factor identification and
treatment is indicated. Please see the algorithm (Figure)
and Table 2 for specific diagnosis and treatment guidelines.

● Per immunology and rheumatology, treatment of the pri-
mary disease process with optimization of therapy to
suppress the inflammatory response and its contribution to
accelerated atherosclerosis is an important focus for disease
management.

Congenital Heart Disease
Introduction/Epidemiology
Although the diagnosis of congenital heart disease includes
rare and diverse disorders, some specific diagnoses appear to
be associated with increased risk for premature atheroscle-
rotic CAD. Children with congenital heart disease represent a
growing population: The incidence of congenital heart de-
fects is almost 1 in 100 live births, and of these, �23 of 1000
newborns will require invasive treatment or will die as a
consequence of their diagnosis by 1 year of age.319,320
Because of improved interventions, �1 million adults are
now living with congenital heart disease.321 Selected congen-
ital heart defects (or the process of their repair) lead to an
increased risk for adult cardiovascular disease compared with
the general population. To date, relatively few data exist to
provide an understanding of the presence of cardiovascular
disease risk factors and the development of atherosclerosis in
these patients.

Pathophysiology
Risk of premature atherosclerotic cardiovascular disease in
patients with congenital heart defects is based on 2 principal
mechanisms: lesions with coronary artery abnormalities and
obstructive lesions of the left ventricle and aorta.

Lesions With Coronary Artery Abnormalities
Congenital coronary anomalies (in isolation or in association
with other congenital defects) may predispose individuals to
coronary events relatively early in life. In addition, surgical
repair of congenital heart defects may result in abnormalities
of the coronary arteries. The clinical outcome of coronary
artery defects depends on the anatomy of the lesion.
Origin of the left main coronary artery from the right sinus

of Valsalva, passing between the aorta and pulmonary artery,
has been associated with sudden death, particularly during or
just after physical activity.322 In these patients, autopsies may
reveal subendocardial scars and occasionally, large myocar-
dial infarction. Importantly, atherosclerosis in a segment of
the abnormal artery has been demonstrated even in young
individuals.322
Other congenital anomalies of coronary origin and course

(origin of the left circumflex from the right main coronary
artery being the most common) are thought to have little
clinical importance. However, these anomalous coronary
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arteries have been reported to have a high incidence of
coronary atheroma.322 This high incidence may be due to
abnormal blood flow patterns.
Some surgeries for congenital heart disease involve ma-

nipulation of the coronary arteries. These surgeries include
the arterial switch operation for d-transposition of the great
arteries and repair of anomalous origin of left coronary artery
from the pulmonary artery. In these settings, coronary ostial
stenosis may develop over time, and there may be increased
risk of associated atherosclerosis.323 A recent intravascular
ultrasound study demonstrated proximal eccentric intimal
thickening, a finding compatible with early atherosclerosis, in
all the translocated coronary arteries in a small series of
survivors of the arterial switch procedure studied at a median
age of 9.5 years.324 Abnormal epicardial coronary artery
dilation in response to pharmacological stimulation has also
been demonstrated in a small group of d-transposition sub-
jects evaluated at a mean of 5 years after arterial switch.325

Obstructive Lesions of the Left Ventricle
and Aorta
One group of congenital cardiac lesions that has been shown
to be associated with increased risk of cardiovascular disease
in adulthood is obstructive lesions of the left side of the heart.

Coarctation of the Aorta
The pathophysiology for acquired cardiovascular disease
associated with coarctation of the aorta is primarily related to
systemic hypertension.326 Arterial abnormalities may persist
after correction of the coarctation and result in long-term
systemic hypertension and, therefore, increased risk of car-
diovascular disease.
A 20-year postoperative follow-up study of patients who

underwent repair in an era when coarctation repair was
delayed (mean age at repair 20 years) reported a mortality rate
of 12% at a mean age of 32.5 years. Deaths were secondary
to myocardial infarction, stroke, congestive heart failure, and
aortic rupture, which indicates the potential negative impact
of the combination of this congenital diagnosis and chronic
hypertension.327
Upper-body hypertension is related to constriction of the

aorta at the site of repair, but coarctation may also be
associated with abnormalities of vascular reactivity, arterial
wall compliance, or abnormal baroreceptor function.328ï330
The prevalence of hypertension at rest after repair of coarc-
tation is at least 10%.331 Exercise-induced systolic hyperten-
sion may also occur in patients after repair of coarctation of
the aorta, even when the blood pressure is normal at rest.332
To evaluate for this, patients with coarctation should have
routine exercise/blood pressure evaluation.
Beyond hypertension, coarctation of aorta is associated

with other important sequelae that lead to morbidity and
mortality, which suggests a more widespread vascular abnor-
mality. Cerebrovascular accidents occur in association with
systemic hypertension326 and even in its absence, in the
setting of berry aneurysms in the circle of Willis. Aortic
dissection in the ascending aorta or near the repair site may
occur whether or not an aneurysm forms in the aorta at the
site of the repair. Persistent hypertension, older age at repair,

association with bicuspid aortic valve, aortic atherosclerosis,
and dilation of the aorta proximal to the repair site all
predispose coarctation patients to this serious risk.327,332

Aortic Stenosis
Aortic stenosis occurs most often at the level of the aortic
valve but can also be subvalvular or supravalvular and can
result in myocardial changes that predispose to cardiovascu-
lar disease. Valvular aortic stenosis occurs in 3% to 6% of
patients with congenital cardiovascular defects.333
Significant aortic stenosis is associated with left ventricular

hypertrophy (due to increased left ventricular pressure and
peak systolic wall stress, a powerful stimulus for hypertro-
phy). Left ventricular hypertrophy is known to be an inde-
pendent risk factor for cardiovascular disease morbidity and
mortality in adults.334
Myocardial blood flow may be compromised in patients

with aortic stenosis, despite normal coronary artery patency.
Increased myocardial work results in increased demand for
oxygen, exceeding the capacity of the coronary supply
(abnormal coronary flow reserve). Furthermore, redistribu-
tion of blood away from the subendocardium can result in
ischemia in the subendocardium.335
Even mild aortic stenosis during childhood can progress

and may therefore be associated with increased left ventric-
ular mass and increased risk for cardiovascular disease over
time. Increase in the left ventricular outflow tract gradient is
caused by progressive calcification of the aortic valve.333
Supravalvular aortic stenosis (most commonly associated

with Williams syndrome336) may confer an additional in-
creased cardiovascular risk because of its association with
arterial stenoses. Coronary artery ostial stenoses can result
directly in myocardial ischemia and exercise-induced syn-
cope, and renal artery stenosis can lead to hypertension.337

Hypertrophic Cardiomyopathy
Hypertrophic cardiomyopathy may occur in as many as 1 in
500 people. It is the most common genetically transmitted
form of cardiovascular disease.338,339 Hypertrophic cardiomy-
opathy is associated with an increased risk for sudden death
in children and in adults.340 The overall cardiovascular
mortality rate is �2% per year for those diagnosed in
childhood and �1% per year for those diagnosed as adults.341
A number of pathophysiological sequelae may contribute to
sudden death and potentially to increased cardiovascular
disease risk in general.
Sudden death in patients with hypertrophic cardiomyopa-

thy is usually due to a ventricular arrhythmia.342 It is the most
common cause of sudden death in the young. Vigorous
physical activity may contribute to increased risk of sudden
death in these patients.
Left ventricular hypertrophy is the major manifestation of

hypertrophic cardiomyopathy, with a pathognomonic finding
of cellular myocardial disarray. In addition, left ventricular
outflow tract obstruction may exacerbate the development of
hypertrophy.
Hypertrophic cardiomyopathy may be associated with

myocardial bridging, in which epicardial coronary arteries
can be compressed by muscle overgrowth. The presence of
these vessels may result in increased risk of sudden death,
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abnormal myocardial perfusion, and localized atherosclerosis
in adjacent coronary segments.
The long-term role of hypertrophic cardiomyopathy in the

development of atherosclerotic cardiovascular disease is not
known. Similarly, the effect of modification of risk factors for
atherosclerosis on the long-term prognosis of hypertrophic
cardiomyopathy has not been established. Further study is
needed to evaluate these issues.

Traditional Risk Factors/Comorbidities
All the known risk factors for accelerated atherosclerosis will
occur at the same incidence as seen in the general population.
In the setting of a repaired congenital defect, these may
represent even more potent harbingers of premature cardio-
vascular disease.
Some children with repaired congenital heart defects may

have limitation in their ability to perform physical activity. A
sedentary lifestyle is an independent risk factor for acceler-
ated atherosclerosis. In addition, such children may be even
more prone to obesity in our current obesogenic environment.
Cardiac rehabilitation has been shown to improve the exer-
cise performance of children with congenital heart disease,
even those with known residual cardiac dysfunction.343 Pub-
lished guidelines can be used to determine the level of
exercise considered appropriate for specific congenital
diagnoses.41

Recommendations for Children With Congenital
Heart Disease
Because children with congenital heart disease have other
abnormalities that may make the heart more vulnerable to
both the development of atherosclerosis and the adverse
sequelae of a cardiovascular event, it seems prudent to be
aggressive about the evaluation of their cardiovascular dis-
ease risk status. This is particularly true of those with the
congenital cardiac defects presented above. Children, adoles-
cents, and young adults with these specific congenital heart
diseases are at risk (tier III) for premature cardiovascular
disease. The algorithm in the Figure and Table 2 provide
specific management guidelines. Future research will clarify
which additional congenital cardiac diagnoses require spe-
cific attention to cardiovascular risk reduction.

Childhood Cancer Survivors
Introduction/Epidemiology
The prevalence of childhood cancer has been steadily increas-
ing over the past decades, exceeded only by the adult cancers
of prostate, lung, breast, colorectum, and bladder.344 A
newborn child is estimated to have a 1 in 325 chance of
developing cancer before 20 years of age.344 Progressively
more effective surgical intervention, radiotherapy, and risk-
stratified chemotherapeutic approaches have led to dramatic
improvements in survival rates for many childhood cancers
during the past 3 decades.345 The overall 5-year probability of
survival for children diagnosed with cancer since 1992 is
�77%.346
As many childhood cancer survivors progress into adult-

hood, clinical and epidemiological research is now focusing
on an array of long-term medical and psychosocial effects

from cancer treatment to characterize and understand the
ñconsequences of cure.ò347 Among 5-year or longer survivors
of childhood cancer, the standardized mortality ratio for
cardiac-related deaths was found to be significantly elevated
at 8.2 (95% confidence interval 6.4 to 10.4).348 The combi-
nation of acquired atherosclerotic disease with a previously
damaged myocardium represents a serious late complication
for survivors of childhood cancer. In a recent comparative
study of 201 long-term childhood cancer survivors and 76
healthy siblings, Lipshultz et al349 showed that overall, the
cancer survivor group had increased cardiovascular risk due
to the combination of reduced left ventricular mass and high
prevalence of risk factors for atherosclerosis.

Pathophysiology
Both anthracyclines used as chemotherapy for childhood
cancers and direct cardiac radiation have been associated with
the development of dilated cardiomyopathy. With anthracy-
clines, the development of cardiac dysfunction is related to
cumulative dose. The cardiomyopathy that develops can be
severe, with cardiac transplantation required in a small
number of cases. Subclinical cardiac dysfunction has been
shown to be present in 14% to 47% of patients after
anthracycline therapy.350,351 Late-onset clinical symptoms
mandate routine serial evaluation of cardiac function for these
patients. Preliminary data suggest that pretreatment with
dexrazoxane, a free-radical scavenger, may prevent or reduce
cardiac injury related to doxorubicin infusion, but a clinical
benefit has not yet been confirmed.352

Risk Factors/Comorbidities
Obesity
Obesity is very common in survivors of childhood cancer.353
In adult survivors of childhood acute lymphoblastic leukemia,
various factors, including female sex, genetic predisposition,
exposure to steroids, and cranial radiation therapy, have been
implicated in the development of excess body fat.348,354ï360
Leptin, an adipocytokine produced by adipocytes, controls

energy metabolism at the level of the hypothalamus by
suppressing appetite and stimulating energy expendi-
ture.361,362 Leptin levels are elevated in otherwise healthy
obese adults and children, which indicates resistance to the
effects of leptin in these individuals.363ï366 Elevated leptin
levels and leptin receptor abnormalities have been reported in
childhood cancer survivors.367,368
Radiation exposure to the hypothalamic-pituitary axis in

children can result in late-onset deficiency of growth hor-
mone secretion and subsequent development of adult obesi-
ty.348,356,368ï372 Growth hormone is involved in the determi-
nation of fat cell size, fat cell differentiation,370 and levels of
resistin,369 all of which are important determinants of insulin
sensitivity.368 Impaired growth hormone levels in childhood
cancer survivors are potentially operative in the development
of obesity, insulin resistance, and type 2 diabetes
mellitus.369ï373
Cachexia acutely affects �50% of cancer patients and is

characterized by weakness, fatigue, loss of lean body mass,
and abnormal metabolism. It may be associated with an
increased risk for subsequent cardiovascular disease in child-
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TABLE 2. Tiers I, II, and III: Treatment Recommendations
GROWTH/DIET32–34

● Nutritionist evaluation, diet education for all: total fat �30% of calories, saturated fat �10% of calories, cholesterol �300 mg/d, avoid trans fats; adequate calories for
growth.

● Calculate BMI percentile for gender/height.*

� If initial BMI �95th percentile:

3 Step 1:

� Age-appropriate reduced-calorie training for child and family

� Specific diet/weight F/U every 2 to 4 weeks for 6 months; repeat BMI calculation at 6 months

� Activity counseling (see below)

� If F/U BMI �85th percentile for tier I, �90th percentile for tier II, or �95th percentile for tier III:

3 Step 2:

� Weight-loss program referral plus exercise training program appropriate for cardiac status

BLOOD PRESSURE (Tiers I, II, and III)35

● BP measurement/interpretation for age/gender/height

� If SBP and/or DBP�90th to 95th percentile or BP �120/80 mm Hg (3 separate occasions within 1 month):

3 Step 1: Decreased calorie intake, increased activity for 6 months

� If initial SBP and/or DBP �95th percentile (confirmed within 1 week) OR 6-month F/U SBP and/or DBP �95th percentile:

3 Step 2: Initiate pharmacological therapy per Fourth Task Force recommendations35

LIPIDS
● LDL-C (tiers II and III)36

� See Table 3 for recommendations for LDL-C for tier I.

� If initial LDL-C �130 mg/dL (tier II) or �160 mg/dL (tier III):

3 Step 1: Nutritionist training for diet with �30% of calories from fat, �7% of calories from saturated fat, cholesterol �200 mg/d, avoidance of trans fats for 6 months

� If repeat LDL-C �130 mg/dL in tier II or �160 mg/dL in tier III and child �10 y old:

3 Step 2: Initiate statin therapy with LDL goal of 130 mg/dL

● Triglycerides

� If initial TG�150 to 400 mg/dL:

3 Step 1:

� Nutritionist training for low simple carbohydrate, low-fat diet

� If elevated TGs are associated with excess weight, nutritionist referral for weight loss management: energy balance training plus activity recommendations (see
below)

� If TG �700 to 1000 mg/dL, initial or F/U:

3 Step 2:

� Consider fibrate or niacin if �10 y old.†

� Weight loss recommended when TG elevation is associated with overweight/obesity.

GLUCOSE (Tiers I, II, and III, except for patients with diabetes mellitus)37

● If fasting glucose�100 to 126 mg/dL:

3 Step 1: Reduced-calorie diet, increased activity aimed at 5% to 10% decrease in weight over 6 months

● If repeat fasting glucose�100 to 126 mg/dL:

3 Step 2: Insulin-sensitizing medication per endocrinologist

● Casual glucose �200 mg/dL or fasting glucose �126 mg/dL�Diabetes mellitus3 Endocrine referral for evaluation and management

● Maintain HbA1C �7%

SMOKING (Tiers I, II, and III)
3 Step 1: Parental smoking history at every visit; child smoking history beginning at age 10. Active antismoking counseling for all; smoke-free home strongly recommended at

each encounter.

3 Step 2: Smoking cessation referral for any history of cigarette smoking.

ACTIVITY (Tiers I, II and III)38–40

● For children in all tiers, participation in activity is at the discretion of the physician(s) directing care. For specific cardiac diagnoses such as Kawasaki disease and congenital
heart disease, activity guidelines are referenced.

3 Step 1: Specific activity history for each child, focusing on time spent in active play and screen time (television�computer�video games). Goal is �1 hour of active play
per day; screen time limited to �2 h/d.

● Encourage activity at every encounter.

3 Step 2: After 6 months, If goals not met, consider referral for exercise testing, recommendations from exercise specialist.

Abbreviations: F/U indicates follow-up; BP, blood pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; LDL-C, LDL cholesterol; and TG,
triglycerides.

Specific treatment goals for each risk factor and each tier are given in the algorithm (Figure). For risk factor–specific guidelines, references are provided.
*Normal BMI values for age and sex are available at http://www.cdc.gov/growthcharts.
†Elevation of triglycerides to �1000 mg/dL is associated with significant risk for acute pancreatitis. A fasting TG of 700 mg/dL is likely to rise to �1000 mg/dL

postprandially. Treatment recommendation is congruent with guidelines for management of dyslipidemia in diabetic children.30
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hood cancer survivors in a manner similar to that of fetal
malnutrition in healthy populations.374ï379
The induction and intensification stages of therapy include

prolonged continuous administration of high-dose steroids,
which induce hunger and decrease lean body mass.354,358 The
combination of initial malnutrition and muscle wasting from
cancer counterposed by treatment-induced intense appetite
underlies the potential development of poor eating habits.

Insulin Resistance/Type 2 Diabetes Mellitus
Childhood cancer survivors have higher fasting plasma glu-
cose and insulin levels than age-matched control subjects,379
and type 2 diabetes is reported to be more common in
childhood cancer survivors than among sibling control sub-
jects, with an odds ratio of 1.8 (95% confidence interval 1.1
to 1.29). Cancer types associated with a statistically signifi-
cant increased risk of diabetes include leukemia, Wilmsô
tumor, and neuroblastoma.380 Impaired glucose tolerance and
impaired insulin response were also found in 69% of a cohort
of children who survived acute lymphoblastic leukemia,
which suggests pancreatic �-cell dysfunction.381
Some evidence supports the hypothesis that growth hor-

mone deficiency may play an important role in the pathogen-
esis of insulin resistance among survivors of childhood
cancer.353,355,382 Both chemotherapy and cranial radiation can

cause a variety of chronic endocrine abnormalities. In addi-
tion to its effect on growth and development, growth hormone
directly and indirectly influences insulin sensitivity and lipid
metabolism.

Dyslipidemia
As would be anticipated, obese childhood cancer survivors
have the typical lipid pattern associated with obesity: elevated
triglycerides and reduced HDL cholesterol.354 Cyclophosph-
amide administration in animal models results in hypertri-
glyceridemia and impairment of vascular lipoprotein
lipase.383,384 The frequently seen constellation of obesity,
insulin resistance, and dyslipidemia suggests that the cluster
of findings known as the metabolic syndrome is common in
survivors of childhood cancer.385

Physical Deconditioning
Reductions in cardiac output and cardiorespiratory fitness are
prevalent among leukemia survivors, particularly those who are
overweight and have features of metabolic syndrome.386ï391
Although resting metabolic rate does not appear to be reduced in
cancer survivors, growth hormone deficiency is suggested as a
potential mechanism to explain reductions in strength and in
exercise capacity seen in adult survivors of childhood leukemia
and in children and adults who are cancer free.392ï396 Because of

TABLE 3. Tier I Conditions: Specific Treatment Recommendations

● Rigorous age-appropriate education in diet, activity, and smoking cessation for all

● Specific therapy as needed to achieve BP, LDL-C, glucose, and HbA1C goals as indicated for each tier, as outlined in algorithm; timing individualized for each
patient and diagnosis. Step 1 and Step 2 therapy for all outlined in Table 2.

● For diagnosis-specific guidelines, references are provided.

Homozygous FH41

� LDL management: Scheduled apheresis every 1 to 2 weeks beginning at diagnosis to maximally lower LDL-C, plus statin and cholesterol absorption
inhibitor

� Rx per cardiologist/lipid specialist. (Specific therapeutic goals for LDL-C are not meaningful with this diagnosis.)

� Assess BMI, BP, and FG: Step 1 management for 6 months

� If tier I goals not achieved, proceed to Step 2.

Diabetes mellitus, type 137,42

� Intensive glucose management per endocrinologist, with frequent glucose monitoring/insulin titration to maintain PG �200 mg/dL, HbA1C �7%

� Assess BMI, fasting lipids: Step 1 management of weight, lipids for 6 months

� If goals not achieved, proceed to Step 2; statin Rx if �10 y old to achieve tier I treatment goals

� Initial BP �90th percentile: Step 1 management plus no added salt, increased activity for 6 months

� BP consistently �95th percentile for age/sex/height: initiate ACE inhibitor therapy with BP goal �90th percentile or �130/80 mm Hg, whichever is lower.

CKD/ESRD44

� Optimization of renal failure management with dialysis/transplantation per nephrology

� Assess BMI, BP, lipids, FG: Step 1 management for 6 months

� If goals not achieved, proceed to Step 2; statin Rx if �10 y old to achieve tier I treatment goals

After heart transplantation45

� Optimization of antirejection therapy, treatment for CMV, routine evaluation by angiography/perfusion imaging per transplant physician

� Assess BMI, BP, lipids, FG: Initiate Step 2 therapy, including statins, immediately in all patients �1 y old to achieve tier I treatment goals

Kawasaki disease with coronary aneurysms46

� Antithrombotic therapy, activity restriction, ongoing myocardial perfusion evaluation per cardiologist

� Assess BMI, BP, lipids, FG: Step 1 management for 6 months

� If goals not achieved, proceed to Step 2; statin Rx if �10 y old to achieve tier I treatment goals

BP indicates blood pressure; LDL-C, LDL cholesterol; Rx, prescription/treatment; FG, fasting glucose; PG, plasma glucose; ACE, angiotensin-converting enzyme; and
CMV, cytomegalovirus.
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its effects on body composition and muscle strength, growth
hormone deficiency may contribute synergistically to decreased
fitness.397 Lack of adequate physical activity and the approach to
a survivor of childhood cancer as a ñvulnerable childò may also
contribute to the conditions characteristic of the metabolic
syndrome, a common occurrence in this group.
Exercise may attenuate the effects of cachexia in cancer

survivors by suppressing inflammatory responses and by
improving insulin sensitivity, rates of protein synthesis, and
antioxidant activities.398 A decrease in cardiac output and a
reduction in pulmonary elasticity with diminished aerobic
capacity have been demonstrated in leukemia survivors,
limiting their participation in tasks that require sustained or
vigorous activity.386,399,400

Other Factors
A recent study in young adult survivors of disseminated
testicular cancer who underwent surgery and chemother-
apy reported a high prevalence of microalbuminuria and
increased levels of endothelial and inflammatory marker
proteins compared with both patients who underwent
surgery alone and healthy control subjects.401 To date, it is
not clear whether the underlying mechanisms for insulin
resistance in childhood cancer survivors are different from
those in noncancer populations. However, there is a strong
possibility that in addition to obesity, which is very
common in this group, other pathways may be activated in
childhood cancer survivors. These include growth hor-
mone deficiency (a known outcome after central nervous
system radiation), reduced physical activity, inflammatory
mediators, and adipocytokines, which may be altered by
therapies to treat cancer. Currently, data on specific
anticancer drugs are insufficient to allow inferences on
causality.

Recommendations for Childhood Cancer Survivors
Survivors of Childhood Cancer Are at Risk for Early
Cardiovascular Disease (Tier III)
With the number of childhood cancer survivors increasing,
thousands of individuals worldwide every year are faced with a

variety of long-term adverse effects. Regular evaluation of
cardiac function and identification of risk factors for
accelerated atherosclerosis are clearly indicated. The algo-
rithm in the Figure and Table 2 provide specific diagnosis
and treatment guidelines.

Conclusions
In contrast to the normal pediatric population, children
with specific underlying conditions experience accelerated
atherosclerosis that leads to early CAD. In the present
statement, we have reviewed what is known about coro-
nary disease and the atherosclerotic process for 8 specific
diagnoses and described current approaches to cardiovas-
cular risk identification and treatment. A modified nominal
group process was used to risk-stratify the diagnoses and
to develop recommendations for risk identification and
intervention.29 Further research is needed to explore the
pathophysiology of atherosclerosis unique to each specific
diagnosis, to develop improved methods for assessment of
preclinical disease, and to critically evaluate therapeutic
interventions. Because the time course to clinical disease
with some of these diagnoses is short, they offer a unique
opportunity in pediatric cardiovascular research to perform
randomized trials of the safety and efficacy of
interventions.
The recommendations presented here are directed toward the

primary care providers and pediatric subspecialists who care for
these patients in childhood, as well as to internists, family
practitioners, and adult subspecialists who will assume their care
as they reach adult life. When published data did not permit
evidence-based practice, we suggested practical interim recom-
mendations. As new information develops, the guidelines will
need to be modified to effectively provide guidance on cardio-
vascular risk reduction in these high-risk pediatric settings.
Finally, decisions on the management of individual patients
must be tailored to their unique circumstances.
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CLINICAL REPORT

Care of the Adolescent Sexual
Assault Victim
Miriam Kaufman, MD, and the Committee on Adolescence

ABSTRACT
Sexual assault is a broad-based term that encompasses a wide range of sexual
victimizations including rape. Since the American Academy of Pediatrics pub-
lished its last policy statement on sexual assault in 2001, additional information
and data have emerged about sexual assault and rape in adolescents and the
treatment and management of the adolescent who has been a victim of sexual
assault. This report provides new information to update physicians and focuses
on assessment and care of sexual assault victims in the adolescent population.
Pediatrics 2008;122:462–470

INTRODUCTION
Many terms have been used to describe sexual assault, including rape, statutory
rape, acquaintance or date rape, sexual abuse, molestation, and incest. There is
great overlap and some confusion in the definitions of nonconsensual sex acts.
“Sexual assault” is a comprehensive term that includes any forced or inappropriate
sexual activity. Sexual assault includes situations in which there is sexual contact
with or without penetration that occurs because of physical force or psychological
coercion or without consent, including situations in which the victim would be
unable to consent because of intoxication, inability to understand the conse-
quences of his or her actions, misperceptions because of age, and/or other inca-
pacities. These situations can include touching of a person’s “sexual or intimate
parts or the intentional touching of the clothing covering those intimate parts.”1

The age of consent for sex varies from state to state. Reporting requirements to
child welfare agencies, parents, or the police are also variable, sometimes governed by local jurisdictions, and in flux.
In addition, in some states (eg, Texas and California), there are laws mandating that sexual intercourse and sexual
contact must be reported if certain age differences exist between a minor (usually defined as younger than 18 years)
and his or her sex partner (whether minor or adult), even if the sexual act was voluntary and consensual. Some
adolescents may refuse to seek care or disclose personal risk information because of possible reporting of sexual
partners.2–5

This report only addresses acute sexual assault in the adolescent age group and not sexual abuse that might be
chronic and identified long after the fact. For more information about sexual abuse, see the American Academy of
Pediatrics clinical report “The Evaluation of Sexual Abuse in Children.”6

Because of the differences between states and the likelihood of change, physicians need to be familiar with the
particular laws in their state and continue to be aware of any changes that may occur. This information is available
online through the Child Welfare Information Gateway.7

EPIDEMIOLOGY
National data show that teens and young adults have the highest rates of rape and other sexual assaults of any age
group. It is widely accepted that statistics on sexual assault reflect substantial underreporting, so the reported rates,
in all likelihood, are underestimates. Annual rates of sexual assault per 1000 persons (male and female) were
reported in 2004 by the US Department of Justice to be 1.2 for ages 12 through 15 years, 1.3 for ages 16 through 19
years, 1.7 for ages 20 through 24 years, and 1.6 for ages 24 through 29 years.8 There are significant gender differences
in reports of adolescent rape and sexual assault, with the 2005 National Crime Victimization Survey statistics
reporting 176 540 rapes and sexual assaults of females 12 years or older and 15 130 rapes and sexual assaults of males
12 years or older.9 This represents a significant decrease from peak rates of rape and sexual assault reported in this
group in 1992.9,10 These figures may not indicate a true decrease in the rate of rape but may reflect, instead,
methodologic differences in reporting rates over time. Studies have demonstrated that two thirds to three quarters
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of all adolescent sexual assaults are perpetrated by an
acquaintance or relative of the adolescent.10,11 Older ado-
lescents are most commonly the victims during social en-
counters with the assailants (eg, a date). With younger
adolescent victims, the assailant is more likely to be a
member of the adolescent’s extended family. Adolescents
with developmental disabilities, especially those with mild
mental retardation, are at particular risk of acquaintance
and date rape.12

Adolescent rape victims presenting to emergency de-
partments are more likely than adult victims to have
used alcohol or drugs and are less likely to be physically
injured during a rape, because assailants in adolescent
rape tend to use weapons less frequently.11,13 Adolescent
female victims are also more likely to delay seeking
medical care after rape and sexual assault and are less
likely to press charges (when given a choice) than are
adult women.11,13 Male victims are less likely to report a
sexual assault than are female victims.14–16 Studies of
sexual assault of males have demonstrated that up to
90% of perpetrators are male. Sexual assault of males by
females is more commonly reported by older adolescents
or young adults, compared with children or young ado-
lescents.14,16 Male perpetrators of male sexual assault
more commonly identify themselves as heterosexual
than homosexual.14 The rate of perpetration by an ac-
quaintance of the victim is similar for male and female
victims, but multiple assailants, use of a weapon, and
forced oral assaults are more common in assault of males
than of females.4

SUBSTANCES AND SEXUAL ASSAULT
Alcohol or drug use immediately before a sexual assault
has been reported by more than 40% of adolescent
victims and adolescent assailants.15 Adults have been
shown to significantly underreport voluntary drug use
associated with sexual assault, but the same has not been
demonstrated in adolescents.17 Increasing rates of ado-
lescent acquaintance rape have been associated with the
availability of illegal so-called date-rape drugs. The most
well known of these is flunitrazepam (Rohypnol, man-
ufactured by Roche Pharmaceuticals Inc outside of the
United States), which is a benzodiazepine sedative/hyp-
notic. The effects of flunitrazepam begin 20 to 30 min-
utes after ingestion, peak within 2 hours, and persist for
up to 8 to 12 hours if given without alcohol and up to 36
hours with alcohol. Drug effects include somnolence,
decreased anxiety, muscular relaxation, and profound
sedation. There may also be amnesia for the time that
the drug exerts its action. Flunitrazepam can go unde-
tected by an adolescent if added to any drink, thus
increasing the risk of sexual assault, especially in the
adolescent population. Hypotension, visual distur-
bances, dizziness, and urinary retention are all possible
medical complications. After ingestion, it can be found in
the bloodstream for 24 hours and in urine samples for up
to 48 hours.18–21 Therefore, urine and blood samples can
be sent for toxicology screening, with every effort made
to ensure the chain of evidence. Date-rape drugs and
many other drugs of abuse are not included in standard
drug-screening panels. At the time of evaluation, health

care professionals should inquire how to detect the pres-
ence of suspected drugs and collect the proper specimens
from the victim.

�-Hydroxybutyrate (GHB) is also used as a date-rape
drug. People who are given GHB in low doses are likely
to experience drowsiness, euphoria, increased libido,
and passivity.22 In addition, at higher doses, they can
experience amnesia, intoxication, dizziness, and visual
hallucinations. Medical complications of high doses in-
clude hypotension, bradycardia, severe respiratory de-
pression, and coma. GHB acts quickly, usually within 15
minutes of ingestion. The effects last for 3 to 6 hours
when taken without alcohol and 36 to 72 hours when
mixed with alcohol or other drugs. It is cleared quickly
and is undetectable in urine after only 12 hours or even
earlier.23

Ketamine effects include amnesia, delirium, vivid hal-
lucinations, tachycardia and arrhythmias, mild respira-
tory depression, confusion, irrationality, violent or aggres-
sive behavior, vertigo, ataxia, slurred speech, delayed
reaction time, euphoria, altered body image, analgesia, and
coma. Ketamine effects occur within 20 minutes. The ef-
fects last for less than 3 hours. Opinion varies on clearance,
with sources quoting detectability in urine from 24 to 72
hours after ingestion.24,25

Because all of these drugs are detectable for only a
short time, if there is suspicion that 1 of them has been
used, toxicology screening should be performed as soon
as possible, perhaps even before finishing the history and
physical examination. The reference concentrations of
these drugs are not universally available, and referral to
a sexual assault center may be required for drug testing.

In addition to these 3 drugs, common prescription
benzodiazepines and over-the-counter antihistamines
are also being used to facilitate sexual assault, so testing
should be performed for these medications also.26

Alcohol is still the most common date-rape drug, and
adolescents should be warned of their increased vulner-
ability to assaults when drinking. If their friends are also
drinking, they cannot count on them to notice that an
assault is taking place.

SEXUAL ASSAULT OF YOUNG PEOPLEWITH DISABILITIES
Children and adolescents with disabilities are at signifi-
cantly increased risk of sexual assault: 1.5 to 2 times
higher than the general population.27 Those who have
milder cognitive disabilities are at the highest risk.28,29 A
number of factors probably result in the increased risk,
including decreased ability to flee or fight off an attacker;
an expectation of increased compliance and tolerance of
levels of physical intrusion not expected of people with-
out disabilities; dependence on others for personal care;
and, in general, ineffective safeguards.30

A number of factors apply to the reporting of sexual
abuse or assault by those with disabilities, including
what significance the victim attaches to the incident;
whether the victim has a means of communication;
whether they perceive there to be a trustworthy, capable
person to whom the information may be disclosed; and
issues of being believed and feeling safe.29,31,32 Some of
these factors uniquely affect individuals with disabilities,
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but others are shared by individuals without disabilities
as well.

Health care professionals should be familiar with
counseling agencies, programs that specialize in child
abuse, and other services that are physically accessible
and that have communication skills that are appropriate
for teenagers using augmentative communication de-
vices or who are cognitively impaired. Services should be
identified that can provide appropriate genital and pelvic
examinations for victims having physical disabilities re-
quiring mobility aids.

ADOLESCENTS’ PERCEPTIONS AND ATTITUDES REGARDING
SEXUAL ASSAULT
Exploring the perceptions and attitudes of adolescents
regarding nonconsensual sexual encounters is impor-
tant. Because there may have been voluntary participa-
tion before the assault occurred, an adolescent might
think that he or she will not be believed. Teenagers may
be reluctant to report an incident because they feel
guilty, are worried that their parents will restrict them
from going to social events, or have little memory of the
assault because of the use of date-rape drugs. One study
demonstrated that male and female adolescents who
viewed a vignette of unwanted sexual intercourse ac-
companied by a photograph of the victim dressed in
provocative clothing were more likely to indicate that
the victim was responsible for the assailant’s behavior,
more likely to view the man’s behavior as justified, and
less likely to judge the act as rape than when the victim
was in less-provocative clothing.33 Also, some aggressive
behavior on the part of a male perpetrator may be seen
by some adolescents as normative.34–37

ADOLESCENT REACTIONS TO RAPE
Unwanted sexual experiences during adolescence are
common, with a large survey of middle- and high-school
students indicating that 18% of females and 12% of
males have had an unwanted experience.38 Studies of
female adolescents have found rape during childhood or
adolescence to be associated with increased risky behav-
iors and mental health problems, including younger age
of first voluntary intercourse; higher rates of depression,
including suicidal ideation/attempts; and other self-
harm behaviors such as self-mutilation and eating dis-
orders.34,35,37,39–42 When found in the gender less affected,
psychiatric or behavioral problems that are more preva-
lent in the other gender (such as eating disorders in girls,
fighting in boys) may be an indication that sexual assault
or abuse has occurred.40

Rape trauma syndrome is described as consisting of
an initial phase that lasts for days to weeks, during
which the victim experiences disbelief, anxiety, fear,
emotional lability, and guilt followed by a reorganization
phase that lasts for months to years, during which the
victim goes through periods of adjustment, integration,
and recovery.43,44 Part of rape trauma syndrome is post-
traumatic stress disorder, which occurs in up to 80% of
rape victims.45 A 4-question screening tool for posttrau-
matic stress disorder has been used with some success

with adults by gynecologists.46 Counseling designed to
specifically address these issues, as well as additional
psychological trauma that results from date or acquain-
tance rape, should be available. Psychotropic medica-
tions may be required in some instances. The physician
should be knowledgeable about services available in the
community to address these issues and should provide
initial psychological support.

Other victim reactions to sexual assault can include
the feeling that his or her trust has been violated, in-
creased self-blame, less-positive self-concept, anxiety, al-
cohol abuse, and effects on sexual activity (including
younger age at first voluntary sexual activity, poor use of
contraception, greater number of abortions and preg-
nancies, sexually transmitted infections [STIs], victim-
ization by older partners, erectile dysfunction in males,
and sexual dissatisfaction).41,47–52 Adolescent victims may
feel that their actions contributed to the act of rape and
have confusion as to whether the incident was forced or
consensual.53–55 Male victims also report fragility of their
gender identity and sense of masculinity and confusion
about their sexual orientation.50 All victims should be
screened for suicidal ideation and self-harm behavior.

INVESTIGATIONS
Adolescents may report a sexual assault to their physi-
cian, sometimes because they came to do so and other
times because the question has been asked. Depending
on the patient’s current age, age at time of the event, the
identity and presence of the alleged perpetrator (such as
an acquaintance, a relative, teacher/coach, or even
health care professional), and state law, the assault may
have to be reported even if the teenager does not want
it to be reported. At the time of examination after acute
assault, an adolescent may have a hard time making a
decision to press charges and can be encouraged to have
a forensic medical examination to assess for injury and
infection and to collect forensic evidence. Before any
forensic examination, victims should be advised not to
wash their clothes, bathe, or shower until they have
been examined. These clothes should be stored in a
paper, not plastic, bag. In some facilities, adolescents
may have the option of freezing forensic evidence if they
are uncertain about filing charges for possible use in the
future. A forensic medical examination includes a med-
ical forensic history, documentation of biological and
physical findings, collection of evidence from the pa-
tient, and follow-up for additional evidence gathering.56

With DNA-amplification techniques, a forensic exami-
nation can be useful for at least 4 days after the assault57

and possibly longer.58–60 Between 4 and 7 days, local
authorities should be contacted to determine if it is use-
ful to collect evidence. After 1 week, examination, coun-
seling, and treatment can take place without need for
forensic collection. Unfortunately, not everyone pre-
senting with the same history may get the same forensics
and treatment, with homeless females being a group
that has been identified as getting less-than-adequate
services.61 Decreased access to care is likely to lead to
increased rates of infections with STIs and their se-
quelae, unwanted pregnancies, increased psychiatric
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complications, and poor reporting of sexual assault. The
Centers for Disease Control and Prevention’s treatment
guidelines for STIs62 include a recommendation for com-
prehensive clinical treatment of victims of sexual assault,
including emergency contraception and HIV prophy-
laxis, if indicated. The evaluating health care profes-
sional should ensure that specimens are available for
timely clinical care and that follow-up plans are com-
municated and feasible.

Before any examination, the health care professional
should address the adolescent’s immediate health con-
cerns such as the likelihood of having contracted an STI,
the possibility of pregnancy, and worries about acute
and permanent physical injury/damage. A referral for
examination and treatment should be made to an emer-
gency department or sexual assault treatment center
where there are personnel experienced with adolescent
assault victims. Physicians involved in the management
and forensic examination of adolescent victims of sexual
assault should be trained in the forensic procedures re-
quired for documentation and collection of evidence.
Colposcopic procedures allow examiners to detect and
document genital trauma, including microtrauma, with
a growing body of literature demonstrating the patterns
of genital injury in sexual assault victims.63–65 Physical
examination is unlikely to yield evidence of penetration
that, other than the possible presence of seminal fluid, is
visible to the naked eye. After the acute period, it is
uncommon to find any indication of genital trauma,66

although as many as 32% of teenagers who have not
previously had intercourse may show physical signs after
the acute period.67,68 Adolescents have reported that the
experience of video colposcopy may be beneficial, with
many accepting offers to watch their own examination
on screen.69

It is essential that the forensic examination be per-
formed by a person such as a physician who specializes
in child abuse or a nurse with sexual assault care train-
ing, who can ensure an unbroken chain of evidence and
accurate documentation of findings.43,47,58,70–72 Details of
the required examination and documentation are pre-
sented in a handbook published by the American Col-
lege of Emergency Physicians, Evaluation and Manage-
ment of the Sexually Assaulted or Sexually Abused Patient
(available online).73 Physicians who treat sexually
abused or assaulted patients need to be aware of the
legal requirements, including completion of appropriate
forms and maintaining the legal chain of evidence and

reporting to appropriate authorities specific to their lo-
cale.

Documentation of the history and physical examina-
tion is important. Value judgments should not be in-
cluded, nor should interpretations of the meaning of the
adolescent’s body language or facial expressions. De-
scriptions should be exact, and terms such as “hymen
not intact” should be avoided. The clinical records from
both the referring physician and the assault center are
likely to be subpoenaed if there is a prosecution. Again,
there is more likelihood of the evidence being accepted if
the examiner is an expert in handling cases of sexual
assault. Any examination or treatment should be per-
formed only with the consent of the adolescent.

For an examination after acute assault, testing for
STIs is somewhat controversial. There is a concern that a
speculum examination may be traumatic, especially for
a teenager who has not had one before, possibly leading
to avoidance of pelvic examinations in the future. Find-
ing an STI, particularly Chlamydia trachomatis, may give a
defense lawyer an opportunity to introduce the victim’s
previous sexual history. However, many victims of as-
sault have been reported to have positive culture results
and/or samples at the time of the acute evaluation.74–76

Obviously, positive results may indicate an existing in-
fection as a result of the victim’s history of consensual
sexual contact, but some cultures or samples may be
positive as a result of the assault even when obtained
within 72 hours of the assault. Specimen collection
should be discussed with the adolescent, who then can
choose whether to have cultures performed. If speci-
mens are to be collected, the decision of which sites
should be sampled should be based on possible contact
with the perpetrator’s bodily fluids (see Table 1). Be-
cause some courts will only accept positive culture re-
sults for gonorrhea and chlamydia (as opposed to nucleic
acid–amplification tests [NAATs] and other indirect
tests), cultures are preferable over NAATs for any case in
which there is likely to be prosecution. However, there
may be an advantage to using an NAAT in addition to a
culture to detect chlamydia, because the high sensitivity
makes it more likely to detect before the end of the
incubation period.77 Vaginal secretions can be micro-
scopically examined for Trichomonas species and sent for
culture where available.

If prophylactic treatment is given, cultures do not
need to be performed at follow-up unless requested by
the victim. If there is no prophylaxis prescribed, then

TABLE 1 Investigations According to Site62

Screening Throat Vagina Cervix/Urethra Anorectal Blood (Bodily Fluids,
Any Site)

Gonorrhea culture Yes No Yes Yes NA
Chlamydia culture No No Yes Yes NA
NAAT for chlamydia, gonorrhea No Yes Yes No NA
Microscopy for trichomoniasis, bacterial
vaginosis, candidiasis

No Yes No No NA

HIV, hepatitis B, syphilis No No No No Yes

NA indicates not applicable.
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cultures are recommended 1 to 2 weeks after the as-
sault.77

Serum samples can be obtained for baseline testing
for syphilis and HIV in areas or populations in which
there is a high incidence of infection or if the victim
wishes for these tests to be performed (see below for HIV
prophylaxis). Syphilis tests should be repeated after 6 to
12 weeks, and HIV tests should be repeated after 3 to 6
months.43,58,72,73

MANAGEMENT

Acute Care
The examining physician should keep in mind that the
young person may have nongenital injuries, the treat-
ment of which may be a priority depending on the
severity of the injury.

Pregnancy prevention and emergency contraception
should be addressed with every adolescent female rape
and sexual assault victim. The discussion should include
risks of failure and options for pregnancy management.
Progestin-only emergency contraceptive pills have the
most favorable mix of safety, with fewer adverse effects
and increased efficacy.78 A baseline urine pregnancy test
should be performed. Emergency contraception should
be offered to females who have been (or may have been)
vaginally penetrated or who think that ejaculate has
come into contact with their genitalia.43,47,58,65,70,71 Al-
though package labels suggest a dosage of 0.75 mg of
levonorgestrel taken twice, 12 hours apart, taking both
tablets at once is an easier regimen and is just as effective
without increasing adverse effects.79

Prophylactic treatment for chlamydia and gonorrhea
should be recommended to adolescent sexual assault
victims who have been vaginally or anally penetrated
(with or without ejaculation) or orally penetrated (with
ejaculation). Current recommendations from the Cen-
ters for Disease Control and Prevention are to treat with
125 mg of ceftriaxone intramuscularly, 2 g of metroni-
dazole once orally, and either 1 g of azithromycin once
orally or 100 mg of doxycycline twice daily for 1 week.62

If available, cefixime at a dose of 400 mg once orally can
be used instead of the ceftriaxone if only genital pene-
tration occurred (see Table 2).

Teenagers who have not initiated or completed im-
munization against hepatitis B virus should be offered
the vaccine with completion of the series to be facili-
tated. There are currently no recommendations regard-
ing immunization against human papillomavirus infec-
tions in the context of an acute sexual assault; however,
all adolescent female victims are within the recom-
mended age group for receiving this immunization, so
depending on insurance coverage, immunization can be
discussed at this time.

There are only a handful of cases in the literature of
HIV being transmitted from a single episode of sexual
assault.80–82 HIV prophylaxis is not universally recom-
mended but should be considered when there is mucosal
exposure (oral, vaginal, or anal). Factors to consider
include the risks and benefits of the medical regimen,
including whether there was repeated abuse or multiple
perpetrators; if there is oral, vaginal, or anal trauma,
including bleeding; if the perpetrator is known to have
HIV infection; or if either the victim or perpetrator has a
genital lesion or if there is a high prevalence of HIV in
the geographic area in which the sexual assault oc-
curred.43,58,62,72,73,83,84 If rapid testing of the assailant is
available, prophylaxis can be started and then stopped if
the test result is negative. In 1 study, only 71 of 258
people who had been sexually assaulted agreed to HIV
prophylaxis, 29 continued with the treatment past 5
days, and only 8 completed the full course. Those at
higher risk were more likely to complete treatment.85 A
retrospective study found that uncertainties regarding
exposure, high rates of psychiatric comorbidity, and low
rates of return for follow-up care were all factors in the
low rates of adherence to postexposure prophylaxis.86

Centers that specialize in treatment of sexual assault
victims often provide care without cost to their clients
and can advise about local resources when payment,
confidentiality, and safety are concerns. No large studies
examining different combinations of treatment have
been performed with sexual assault victims, but on the
basis of current occupational-exposure guidelines, 2 nu-
cleoside reverse-transcriptase inhibitors and 1 of either a
nonnucleoside reverse-transcriptase inhibitor or pro-
tease inhibitor for 4 weeks is recommended.87 In situa-
tions in which significant risk exists, prophylaxis with 3
medications should be offered only if the drugs can be
started within 72 hours of exposure.88

Follow-Up Care
Follow-up can include a visit within 1 week of presen-
tation to assess injury healing and to ensure that coun-
seling has been arranged. Reassessment for STIs may
need to occur depending on medications given at the
time of the initial evaluation and the intervening history
of consensual sexual activity.75 At 2 weeks, pregnancy
testing can be performed, along with discussion of test
results, assessment of adherence to any medications, and
the teenager’s emotional status. The Centers for Disease
Control and Prevention recommends that syphilis and HIV
testing be repeated 6 weeks, 3 months, and 6 months after
the assault if initial test results were negative and infection
in the assailant could not be ruled out.62

TABLE 2 Prophylactic Treatment Recommendations

Condition Recommended Regimen

Gonorrhea Ceftriaxone, 125 mg intramuscularly once
(for oral and/or anogenital penetration) or
may use, if available, cefixime, 400 mg
orally once (for anogenital but not oral
penetration)

Trichomonas species Metronidazole, 2 g orally once
Chlamydia Azithromycin, 1 g orally once, or doxycycline,

100 mg orally twice daily for 7 d
Hepatitis B Immunize, if not previously completed
Human papillomavirus Immunize, if not previously completed
Pregnancy prevention or
emergency contraception

0.75-mg levonorgestrel tablet: 2 tablets
orally, 12 h apart

HIV See text
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Because responses to rape can vary, it is important for
physicians to address both the physical and psychologi-
cal needs of the adolescent. Physicians should be aware
that self-blame, humiliation, lack of information (igno-
rance), and naiveté might prevent the adolescent from
seeking medical care. Effective screening, referral, and
follow-up allow for support of the adolescent rape victim
and appropriate delivery of health care services. Because
patients treated in emergency departments often do not
return for follow-up care,89 it is important that the emer-
gency treatment team refer the assaulted adolescent
back to his or her medical home or a specialty treatment
center, if they have one and if the teenager consents to
his or her primary health care professional knowing
about the assault. Contact with the primary health care
professional from the emergency department with the
information would relieve the teenager of the burden of
introducing the topic and encourage follow-up. The ad-
olescent should be encouraged to share information
with a parent or other trusted adult. Although adoles-
cents may want confidentiality and have the right to it,
this is a time during which support from an adult is very
important, especially when teenagers are being treated
in unfamiliar emergency department environments. In-
volving a support person may help ensure that the ad-
olescent gets supportive help and appropriate counsel-
ing, particularly if he or she later becomes depressed and
lacks the ability to access help. Parents can be counseled
and encouraged to focus on their teenager’s needs and
not blame themselves or their son or daughter.

Male victims’ concerns about their sexuality, in par-
ticular their sexual orientation, should be addressed.

Physicians should be prepared to provide follow-up
STI testing, completion of the hepatitis B virus and hu-
man papillomavirus immunization series, treatment of
injuries, screening for mental health problems, and
management of substance use issues.

A number of studies have shown that trauma-focused
cognitive behavioral therapy is useful for adolescents
who have been abused or assaulted,90 and a call or
referral to a sexual assault care center may yield the
names of mental health professionals who are more
skilled in the care of victims and their families. Under
some circumstances, funding may be available to pay for
tests and treatments through the Victims of Crime Act
(Pub L No. 98–473 [1984]).

SEXUAL ASSAULT AND RAPE-PREVENTION STRATEGIES
Adolescent rape exists in a sociocultural context, includ-
ing some religious and ethnic values, in which issues of
male dominance, appropriate gender behaviors, victim-
ization, violence, and power imbalances in relationships
are highly visible. Prevention messages for adolescents
need to be designed for males and females.47,70,91–93 Ado-
lescents need to be able to identify high-risk situations
(such as attending parties with unknown people, meet-
ing people with whom they have had contact on the
Internet, walking alone at night, allowing themselves to
be photographed nude or in sexually explicit poses or
situations); they also should be advised that if they are
ever assaulted, they should seek medical care. Factors

that may increase the likelihood of assaults (eg, use of
drugs or alcohol) and strategies to prevent sexual as-
saults (eg, “buddying up,” not drinking from anything
that has been left unattended, abstaining from or mod-
erating alcohol intake, not accepting drinks from strang-
ers) should be discussed, and associated educational ma-
terials should be available and distributed.47,70,91–93

A survey of more than 600 young women in an urban
setting showed that the vast majority thought that
young women should be screened and counseled by
their health care professional regarding dating vio-
lence.94 Physicians should be aware that sexual assault is
common and need to be prepared to counsel their ado-
lescent patients to avoid high-risk situations. Screening
of adolescents for sexual victimization should be part of
visits for psychological problems, sexuality issues, con-
traception or substance abuse, and health supervision.
Physicians should include information about ways to
prevent sexual assault as part of anticipatory guidance
with adolescents with and without disabilities, tailored
to cognitive abilities to understand. Adolescents should
be asked direct questions without their parents present
regarding their past sexual experiences. These questions
should include those that explore age of first sexual
experience, use of the Internet to find romantic or sex-
ual partners, and unwanted or forced sexual acts. Explo-
ration of gender roles and relationship parameters (eg,
exploitative, nonconsensual versus healthy) are critical.
Adolescents who have been sexually assaulted need the
opportunity to describe the experience at their own pace
and in their own words.47,63–65,70

SUMMARY STATEMENTS

1. Physicians are encouraged to routinely discuss with
their adolescent patients the potential for sexual and
physical violence, including relationship violence.
The discussion may help prevent and/or reduce the
stigma of revealing such issues if violence occurs.

2. Physicians are encouraged to be aware of the current
reporting requirements for sexual assault and laws
protecting the confidential rights of adolescents to
obtain care at rape crisis care centers in their state.

3. Physicians should be knowledgeable about sexual as-
sault and rape evaluation services available in their
communities. This information should include when
and where to refer adolescents for a forensic medical
examination and sexual assault care as well as for
services appropriate for teenagers with disabilities.

4. Physicians are encouraged to routinely screen adoles-
cents, including those with disabilities, for a history of
sexual violence, covering the potential of dating vio-
lence and sexual assaults.

5. For those adolescents with positive histories, appro-
priate STI screening, prophylaxis, and treatment
should be available on a timely basis, including refer-
rals for care and potential sequelae.

6. Emergency contraception should be offered to female
sexual assault victims if reported within 120 hours of
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the assault. Given the safety of emergency contracep-
tion, it should be offered even if the adolescent is not
sure whether penetration occurred. Documentation
of pregnancy status should occur at the time of the
evaluation with either a blood or urine sample.

7. Because of the potential for long-term psychological
consequences, physicians should be prepared to offer
psychological support or referral for counseling and
should be aware of the services in the community
that provide management, examination, and coun-
seling for the adolescent patient who has been sexu-
ally assaulted.
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Care Coordination in the Medical Home: Integrating Health and Related
Systems of Care for Children With Special Health Care Needs

ABSTRACT. Care coordination is a process that facili-
tates the linkage of children and their families with
appropriate services and resources in a coordinated effort
to achieve good health. Care coordination for children
with special health care needs often is complicated be-
cause there is no single point of entry into the multiple
systems of care, and complex criteria frequently deter-
mine the availability of funding and services among
public and private payers. Economic and sociocultural
barriers to coordination of care exist and affect families
and health care professionals. In their important role of
providing a medical home for all children, primary care
physicians have a vital role in the process of care coor-
dination, in concert with the family. Pediatrics 2005;116:
1238–1244; care coordination, case management, children
with special health care needs, medical home.

ABBREVIATION. AAP, American Academy of Pediatrics.

INTRODUCTION

As defined by the Maternal and Child Health
Bureau and accepted by the American Acad-
emy of Pediatrics (AAP), “children with spe-

cial health care needs are those who have or are at
increased risk for a chronic physical, developmental,
behavioral, or emotional condition and who also re-
quire health and related services of a type or amount
beyond that required by children generally.”1 It has
become apparent that these more extensive health
and related services require forethought in the de-
velopment of their structure and coordination.
Healthy People 2010 calls for all children* with special
health care needs to receive coordinated, ongoing,
comprehensive care within a medical home.2 The
New Freedom Initiative announced in 2001 outlines
goals to remove barriers to community living for
people with disabilities.3 Care coordination plays an
essential role in ongoing efforts to integrate health
and related systems of care for children and youth
with special health care needs.4 In a recent publica-
tion, the Institute of Medicine identified overly com-
plex and uncoordinated care as a major reason for “a
chasm…that exists between the health care that we

now have and the health care that we could have.”5

Although efforts to better define the population con-
tinue,6 data support the fact that children with spe-
cial health care needs account for a substantial
amount of health services utilization. Children with
special health care needs are estimated to account for
13% of all children, yet they represent 70% of health
care expenditures.7–9 Individuals with chronic illness
need coordinated services to provide chronic care
management. Recent research supports the benefits
of professional care coordination in clinical and pro-
cess improvements and in reducing health care costs
and improving family satisfaction.10–13 The impor-
tance of these issues is reflected in the work of the
National Center of Medical Home Initiatives for
Children With Special Needs14 and in a recent AAP
policy statement, “The Medical Home.”4

The medical home is an optimal setting for family-
centered care coordination. Primary care physicians
and other professionals caring for children with spe-
cial health care needs generally acknowledge the
importance of and the need for care coordination
services. The increasing number of children with
special health care needs, complexity of care, and
outreach efforts necessary to educate about the med-
ical home result in even greater responsibility for
care coordination. Additionally, initiatives from
health care reform and managed care have further
expanded the role of the primary care physician in
the areas of gatekeeper and coordination roles. New
trends in the private health care market are reflected
in consumer-driven health plans, a concept that has
strong advocates and opponents. Arguments against
the concept include biased selection of well members
for the consumer-driven health plan, with resultant
higher premiums for the chronically ill in traditional
insurance programs, less preventive care, and a com-
plicated system. Others argue that there will be cost
benefits, more consumer choice, and support for
health improvement. Another new trend is health
savings accounts, which were created through the
Medicare Prescription Drug, Improvement, and
Modernization Act of 2003 (Pub L No. 108–173) and
are designed to help individuals save for future qual-
ified medical and retiree health expenses on a tax-
free basis. However, these represent a significant
potential negative effect on the concept of the med-
ical home if parents are forced to seek low-cost

* In accordance with the policies of the AAP, references to “child” and
“children” in this document include infants, children, adolescents, and
young adults up to 21 years of age.
doi:10.1542/peds.2005-2070
PEDIATRICS (ISSN 0031 4005). Copyright © 2005 by the American Acad-
emy of Pediatrics.
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health care professionals when their health plan re-
quires significant out-of-pocket expenses. If this be-
comes the case, then the medical home is frag-
mented,, and quality care coordination services are
put at risk. This transition to managed systems of
care from traditional fee-for-service care has impor-
tant implications for aspects of care coordination.

This policy statement reviews the importance of
the primary care physician’s role in care coordination
in the context of the medical home.

MULTIPLE SYSTEMS OF CARE
Advances in medicine have resulted in more chil-

dren surviving conditions that were once considered
to be life threatening. This is often reflected in an
increased demand for all levels of care, from primary
care to community and educational services to spe-
cial health care services required by children with
chronic conditions.15,16 Great variability exists
among programs with services for these children.
The provision of care includes multiple organiza-
tions, often with different missions,17–20 and consists
of independent health care professionals, third-party
payers, private organizations, and public agencies
funded by a variety of sources. These entities, as
currently arranged, do not often function collectively
as a system of care. Care coordination is complicated
by the lack of a single entry point to gain access to
systems of health care, social services, education,
public health services, and home services. Further-
more, complex eligibility criteria (ie, family income
and the child’s age and/or health condition) that
determine the availability of funding and services
often differ among organizations and agencies.
Therefore, families may struggle to access needed
services and would benefit from professional assis-
tance.18 Few health plans offer risk-adjusted capita-
tion or fee-for-service reimbursement rates that
would justly compensate professionals for the addi-
tional time and effort invested in the provision of
coordinated and comprehensive care for children
with special health care needs.

Because children spend a substantial amount of
time in school and child care settings, the linkages
between health care and educational and child care
systems are especially important for many children
and youth with special health care needs.18,20 How-
ever, each state’s educational system uniquely inter-
prets federal laws that mandate services for children
with special health care needs, which creates varia-
tions in services among states. Although the laws are
designed to provide special education and related
services for all children with disabilities, some chil-
dren with special health care needs are excluded
from services because they do not meet the categor-
ical definitions stated in these laws.21

THE ROLE OF HEALTH PLANS
Historically, public agencies and private organiza-

tions involved in human services have helped fami-
lies determine the needs of their children and access
appropriate services. This process is referred to as
“case management.” Case managers may assist with
care coordination. Current payer systems often use

case managers in an attempt to control the costs of
health care. These case managers work directly for
the payer and may help families with access to ser-
vices and resource utilization, especially less costly
out-of-hospital care, but a major role of theirs has
been to limit the financial risk of the payer.

During the past 10 to 20 years, children with spe-
cial health care needs have had greater access to case
management services. Families of children with spe-
cial health care needs frequently demonstrate the
ability to participate in the management of their
child’s care in a cooperative effort rather than as the
subordinates in an authoritarian system.18 As a re-
sult, “care coordination” has replaced the term “case
management.” Care coordination occurs when care
plans are implemented by a variety of service pro-
viders and programs in an organized fashion. Care
coordination is multifaceted. It involves needs iden-
tification, assessment, prioritizing, and monitoring.
A coordinator is required to communicate, network,
and educate as well as advocate for resources.

THE ROLE OF THE PRIMARY CARE MEDICAL
HOME

The role of the primary care medical home in care
coordination is not fixed or determined by a defined
set of tasks. Instead, it is a dynamic process driven by
the health status and developmental progress of the
child, the specific needs of the child and family, the
primary care physician’s expertise with children
with special health care needs, and the ability of the
family and/or other professionals to participate in
care coordination. The primary care physician in the
medical home should be aware of the array of avail-
able subspecialty services, know when these services
are needed, know how to gain access to and advocate
for subspecialty care within health plans, and know
how to use subspecialists’ recommendations and
communicate the subspecialists’ reports to the fam-
ily.

The medical home is an important means for the
primary care physician to provide care for children.4
Medical homes for children with special health care
needs incorporate the same elements of health super-
vision, community-based preventive care, develop-
mental surveillance, and anticipatory guidance used
in the ongoing care of all children. Care should be
accessible, comprehensive, continuous, compassion-
ate, culturally effective, and family centered. The
medical home reinforces care coordination activities
by the primary care practice team: the primary care
physicians in collaboration with nurses, families, and
support staff.

The AAP policy statement “The Medical Home”4

lists the desirable characteristics of coordinated care
within the medical home, including the following:

1. A plan of care is developed by the physician,
practice care coordinator, child, and family in col-
laboration with other providers, agencies, and or-
ganizations involved with the care of the patient.

2. A central record or database containing all perti-
nent medical information, including hospitaliza-
tions and specialty care, is maintained at the prac-
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tice. The record is accessible, but confidentiality is
preserved.

3. The medical home physician shares information
among the child, family, and consultant and pro-
vides a specific reason for referral to appropriate
pediatric medical subspecialists, surgical special-
ists, and mental health/developmental profes-
sionals.

4. Families are linked to family support groups, par-
ent-to-parent groups, and other family resources.

5. When a child is referred for a consultation or
additional care, the medical home physician as-
sists the child and family in understanding clinical
issues.

6. The medical home physician evaluates and inter-
prets the consultants’ recommendations for the
child and family and, in consultation with them
and subspecialists, implements recommendations
that are indicated and appropriate.

7. The plan of care is coordinated with educational
and other community organizations to ensure that
special health needs of the individual child are
addressed.

“A Consensus Statement on Health Care Transi-
tions for Young Adults With Special Health Care
Needs”22 emphasizes the importance of developing a
written transition plan by 14 years of age that will
include what services need to be provided, who will
provide them, and how they will be financed. Al-
though the pediatrician continues to provide the
medical home throughout adolescence, early devel-
opment of an individualized transition plan that ad-
dresses transfer of care as well as educational, recre-
ational, and vocational opportunities will facilitate a
successful transition. The plan for transition is often
difficult; thus, preparatory time is imperative.

Additional guidelines are outlined in the AAP pol-
icy statement “Role of the Physician in Care Coordi-
nation for Family-Centered Early Intervention Ser-
vices,”23 published in 2001. Training in care
coordination and other aspects of the medical home
are available through the Every Child Deserves a
Medical Home training curriculum of the AAP.14

Additionally, tools have been developed through the
AAP Committee on Coding and Nomenclature to
help physicians with the complexities of reimburse-
ment and the determination of the appropriate Cur-
rent Procedural Terminology codes involved with the
medical home.

There are increasing time and financial demands
on health care professionals. The burdens become
even more accentuated in small and rural practices
and those dealing with special populations, such as
immigrants, for which there is a limited range of
available resources.

THE ROLE OF THE FAMILY
The family’s role in the medical care of any child is

vital. The AAP recognizes that “the family is the
child’s primary source of strength and support” in its
policy statement on “Family-Centered Care and the
Pediatrician’s Role.”24 Additionally, the policy af-
firmed that the concept of the family as a primary

partner in care coordination is linked to improved
health outcomes.

Family members who are knowledgeable about
their child’s condition often lead the care coordina-
tion activities effectively or are active participants in
their children’s care if they are given opportunities to
further develop their skills and strengths.25 The par-
ticipation of adolescent patients in the decision-mak-
ing process should be encouraged. Some families
and adolescents require greater efforts to be empow-
ered to function optimally as care coordinators.

There are clearly circumstances in which families
may need more assistance with care coordination,
reflecting factors such as language barriers, educa-
tional level, migrant or immigrant status, economic
situation, and insurance benefits. In situations in
which family members are unable to perform a lead-
ership role and coordination of care has been insuf-
ficient, the only person available may be designated
by default. This assigned or default care coordinator
may not be qualified or prepared or have the needed
support. For the treatment plan to be most effective,
the individual in charge of taking the lead in care
coordination should be designated before the treat-
ment plan is determined.

Professionals who assume primary responsibility
for care coordination are often physicians, nurses,
and social workers. Alternatively, physical and oc-
cupational therapists and other professionals can
lead and participate in the coordination process.
Families and children themselves are important par-
ticipants, advisors, and consultants throughout the
process. This collaboration with family members is
vital because they know the child’s needs best.26

Positive changes occur when families and profes-
sionals work together to support families in their
central role as caregivers.27 In contrast, when they do
not work together, the cost of care may increase,
patient and family satisfaction may decrease, and
patient care may become fragmented and disorga-
nized.28,29

THE ROLE OF THE COMMUNITY
In the educational system, care coordination in-

volves a written individual family service plan, indi-
vidualized education program, 504 plan, or individ-
ual health service plan if individualized testing,
special education, therapy, nursing services, psycho-
social/emotional supports, appropriate transporta-
tion, or assistive technology devices are needed. Care
coordination in the social service and public health
systems may involve locating and accessing financial
assistance programs and public health services. Care
coordination in the home setting may mean organiz-
ing home nursing/therapy services and/or respite
care and adapting the home environment to safely
support special technology such as a ventilator or
motorized wheelchair.

Many children with special health care needs, es-
pecially those who are medically fragile, have unique
needs during an emergency that require care coordi-
nation and planning. Children who are technology
dependent, such as those who require ventilator sup-
port or who have pacemakers, tracheostomies, gas-
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trostomy tubes, or central venous catheters, have
unique problems that often require care by emer-
gency medical services personnel. For additional in-
formation, refer to the AAP policy statement “Emer-
gency Preparedness for Children With Special
Health Care Needs.”30 The primary care physician
can facilitate coordination of services by ensuring
appropriate communication and advocating for
training of emergency medical services personnel.
An emergency care form can be completed, includ-
ing the family’s wishes regarding advance directives
for end-of-life issues.

BARRIERS TO EFFECTIVE CARE COORDINATION
Several barriers challenge the primary care physi-

cian in providing care coordination. These barriers
include the following:

• a lack of knowledge and information about the
chronic condition, community resources, and/or
the coordination process;

• a lack of communication among health care pro-
fessionals and organizations involved in the
child’s care;

• a lack of clearly defined roles for each of the mem-
bers of the practice team, the specialty team, the
community agencies, and the family;

• insufficient acknowledgment for the amount of
time and work needed to provide quality care
coordination services;

• inadequate reimbursement for care coordination
because of the additional administrative tasks as-
sociated with care coordination, including exten-
sive documentation and counseling;

• a lack of an organized system of care coordination
with multiple service delivery systems with mul-
tiple care coordinators; and

• language and cultural barriers.

Published reports31,32 and families themselves17

have indicated that there is a greater need for in-
volvement of primary care physicians in the care
coordination process, in addition to the provision of
primary care, for children with special health care
needs. The absence of such involvement results in
incomplete coordination and episodic, expensive,
fragmented care.

The roles of the primary care physician as both
gatekeeper and patient advocate may conflict with
each other as physicians strive to manage limited
economic resources while providing access to neces-
sary subspecialty care and services.33 Primary care
physicians who provide a medical home for children
with special health care needs are actively involved
in care coordination, thereby improving quality of
care.

CHARACTERISTICS OF SUCCESSFUL CARE
COORDINATION MODELS

A number of studies have shown significant ben-
efits related to implementation of care coordination
models.10–13 Benefits include reduced hospital ad-
missions, reduced length of hospital stay, reduced
inpatient charges, reduced emergency department

visits, improved patient satisfaction, and enhanced
opportunities for outcome-based clinical process im-
provement.

Title V of the Social Security Act had its origin in
1935 but has undergone multiple revisions. The
amendments of 1989 (42 USC Chapter 7, Subchapter
V §§701–710) reinforced the development of case
management services.34 The initial goal of case man-
agement was to decrease overlapping of multiple
services. Other recognized benefits that accrued were
improved access to care and a resultant feeling that
the care provided was superior.35

Early intervention services were mandated in 1986
as an entitlement program when Congress passed
the Education of the Handicapped Act Amendments
(Pub L No. 99–457). They were reauthorized under
the Individuals With Disabilities Education Act (Pub
L No. 101–476 [1990]) as Part C. This legislation
required the formation of the individual family ser-
vice plan and defined community-based, family-cen-
tered, multidisciplinary intervention programs for
infants and toddlers with developmental delays.
Family training and counseling also were provided.
New Jersey developed a unique model that com-
bined the funding from Title V and the Individuals
With Disabilities Education Act to provide county-
based case management units, which provides a sin-
gle point of entry into an otherwise very complex
system when entry is based on need or funding.
Many state Title V programs are implementing sim-
ilar systems of care coordination.14

Successful models of care coordination have a
number of common characteristics.10,36–38 Both the
Center for Medical Home Improvement35 and the
Institute for Community Inclusion38 have published
guidelines for care coordination in primary care set-
tings. Standardized criteria help to identify children
in need of care coordination and should be
used.6,36,38,39 Collaboration between insurers and
professionals at the local and state level is critical.
Each practice or community should have a desig-
nated care coordinator who provides a single point
of entry. Nurses, nurse practitioners, physician assis-
tants, and social workers have been successful in this
role. One possible advantage for nurse practitioners
and physician assistants in some settings is that their
services may be reimbursed.38 Ongoing assessment
of the needs of each child and family is essential. The
acuity and requirements of services fluctuate de-
pending on the needs and wishes of the family. The
process also may vary depending on the extent and
multiplicity of the child’s needs, family strengths,
type of health care services available, limitation of
benefits by the payer, and mission of the agency.
Updated, standardized educational materials related
to the care of children with special health care needs
in general, as well as disease-specific information,
should be available. The care coordination program
should include an outcome-focused quality improve-
ment component.

The care coordinator has the primary responsibil-
ity for the child’s treatment plan and should docu-
ment completion of tasks or, conversely, the need to
vary from the original plan. The plan should include
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the following components: a medical summary for
use by emergency and hospital services as well as for
medical care by physicians who are not familiar with
the patient; patient- and family-centered short-term
and long-term goals; role of the family and other
supports; locus of implementation; methodology; in-
tensity; and duration. The coordinator may need to
communicate with payers such as Medicaid or health
plans to obtain preapproval for services. The care
coordinator should be knowledgeable about family
and medical resources and insurance options, be able
to identify and access resources for family support,
and act as an advocate when necessary. Throughout
the process, patient advocacy in the context of the
family is important. High-intensity care coordination
is needed at the time of medical diagnosis, hospital
discharge, entrance into child care and school set-
tings, transition to young adulthood, and when a
change in health care status occurs. At these times,
the primary care physician’s special relationship
with a child and the family can facilitate the appro-
priate support. At other times, coordination require-
ments may be less demanding and could be accom-
plished with a lesser degree of service, such as
making a telephone call or forwarding records.

Generally, the goals of care coordination are to (1)
develop an anticipatory/proactive plan for appropri-
ate services for the child and family, integrating the
recommendations of multiple professionals and ser-
vice systems, (2) assist the family in accessing needed
services and resources, (3) facilitate communication
among multiple professionals, (4) avoid duplication
of services and unnecessary costs, (5) optimize the
physical and emotional health and well-being of the
child, and (6) improve the child’s and family’s qual-
ity of life.

CONCLUSIONS
Although care coordination can be complex and

time consuming and is always challenging, it is es-
sential for efficient management of the many com-
plex issues surrounding the care of children with
special health care needs within the context of the
medical home. Becoming aware of available re-
sources, being involved in the care coordination pro-
cess, and developing unique care coordination ap-
proaches within one’s own practice and community
and in relationship with existing tertiary care centers
are essential for providing optimal care for children
with special health care needs. Families, primary
care physicians, and other professionals can collabo-
rate meaningfully to provide effective coordinated
care. Successful care coordination results in optimal
outcomes for children with special health care needs
and their families and provides an opportunity for
professional fulfillment for physicians.

RECOMMENDATIONS

1. Primary care physicians, medical subspecialists
and surgical specialists, physician’s staff, families,
community agencies, educators, early interven-
tion professionals, allied health professionals, ter-
tiary care centers, state Title V agencies, and in-

surers should work cooperatively to develop
effective care coordination models that take into
consideration the continuum of health, education,
and social services needed to improve the quality
of care for children with special health care needs.

2. Families of children with special health care needs
should have the opportunity to lead the care co-
ordination team and/or be proactive participants.
To do so, the parents (or adolescent patients them-
selves) must have information about the condi-
tion, proper education in care coordination, and
access to necessary resources.

3. Primary care physicians caring for children with
special health care needs should facilitate access to
community-based services through use of the
medical home strategies. The AAP National Cen-
ter of Medical Home Initiatives for Children With
Special Needs (www.medicalhomeinfo.org) is a
resource that can assist the pediatrician.

4. The primary care physician’s role in care coordi-
nation should be flexible to meet the dynamic
needs of the child and family. The primary care
physician, a member of the physician’s staff, a
family member, or another member of the child’s
medical home may be designated the leader of the
care coordination team. The Center for Medical
Home Improvement36 and the Institute for Com-
munity Inclusion38 have developed kits that pro-
vide tools to identify needs and areas for improve-
ment.

5. Successful provision of care coordination is con-
tingent on adequate reimbursement for efforts.
Health care professionals should be financially
reimbursed by third-party payers for the time
spent on care coordination and care plan devel-
opment and oversight; otherwise, the efforts will
fail. Current Procedural Terminology codes for tele-
phone calls, prolonged service, team conferences,
and care plan oversight and management should
be reimbursed in all benefit packages.

6. Research efforts should continue to develop new
approaches in care coordination and to investigate
the outcomes and benefits of care coordination,
especially within the context of the medical home.

7. Interdisciplinary training opportunities in the
medical home philosophy and care coordination
are available through the National Center of Med-
ical Home Initiatives for Children With Special
Needs.7 Medical students and residents in train-
ing should incorporate care coordination skills so
that they are better prepared to coordinate care
when they begin community practice. (For addi-
tional information, refer to the AAP policy state-
ment “The Pediatrician’s Role in Community Pe-
diatrics.”40)

8. Barriers to care coordination should be addressed
and overcome. These barriers for the family often
include cultural/language status, educational
level, economic situation, and transportation
resources.

Council on Children With Disabilities Executive
Committee, 2005–2006

Paul H. Lipkin, MD, Chairperson
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ADDITIONAL RESOURCE
Center for Infants and Children With Special

Needs, Cincinnati Children’s Hospital Medical Cen-
ter and The National Center of Medical Home Initi-
atives for Children With Special Needs. Care Coordi-
nation Toolkit: Proper Use of Coordination of Care Codes
With Children With Special Health Care Needs (CSHCN).
Elk Grove Village, IL: American Academy of Pediat-
rics; 2004. Available at: www.medicalhomeinfo.org/
tools/continuous.html

This toolkit provides information on billing for the
coordination of care with descriptions of individual
codes and proper documentation and an easy-to-
follow billing slip. The appendices include:

• Identification of Children and Youth With Special
Health Care Needs: Tools and Strategies

• How to Label/Flag the Chart: Tools and Strategies
• Forms
• How to Negotiate With Public and Private Insur-

ers: Tools and Strategies
• Selected Vignettes

All policy statements from the American Academy of
Pediatrics automatically expire 5 years after publication unless
reaffirmed, revised, or retired at or before that time.
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POLICY STATEMENT
Organizational Principles to Guide and Define the Child Health Care System and/or Improve the Health of All Children

Task Force on Sudden Infant Death Syndrome

The Changing Concept of Sudden Infant Death Syndrome: Diagnostic
Coding Shifts, Controversies Regarding the Sleeping Environment, and

New Variables to Consider in Reducing Risk

ABSTRACT. There has been a major decrease in the
incidence of sudden infant death syndrome (SIDS) since
the American Academy of Pediatrics (AAP) released its
recommendation in 1992 that infants be placed down for
sleep in a nonprone position. Although the SIDS rate
continues to fall, some of the recent decrease of the last
several years may be a result of coding shifts to other
causes of unexpected infant deaths. Since the AAP pub-
lished its last statement on SIDS in 2000, several issues
have become relevant, including the significant risk of
side sleeping position; the AAP no longer recognizes side
sleeping as a reasonable alternative to fully supine sleep-
ing. The AAP also stresses the need to avoid redundant
soft bedding and soft objects in the infant’s sleeping
environment, the hazards of adults sleeping with an in-
fant in the same bed, the SIDS risk reduction associated
with having infants sleep in the same room as adults and
with using pacifiers at the time of sleep, the importance
of educating secondary caregivers and neonatology prac-
titioners on the importance of “back to sleep,” and strat-
egies to reduce the incidence of positional plagiocephaly
associated with supine positioning. This statement re-
views the evidence associated with these and other SIDS-
related issues and proposes new recommendations for
further reducing SIDS risk. Pediatrics 2005;116:1245–
1255; SIDS, sudden infant death syndrome, sudden unex-
pected infant death, infant mortality, supine position, in-
fant sleep, infant bedding.

ABBREVIATIONS. SIDS, sudden infant death syndrome; AAP,
American Academy of Pediatrics; OR, odds ratio; ALTE, apparent
life-threatening event; PWS, plagiocephaly without synostosis.

INTRODUCTION

Sudden infant death syndrome (SIDS) continues
to be a phenomenon of unknown cause and,
despite marked reductions in rates over the past

decade, still is responsible for more infant deaths in
the United States than any other cause of death dur-
ing infancy beyond the neonatal period.1 This state-
ment endorses elements from the previous statement
from the American Academy of Pediatrics (AAP)2

that have not changed, includes information about
recent research, and presents updated recommenda-
tions based on current evidence.

Although there is ongoing discussion about chang-
ing the definition,3 the current generally accepted
definition of SIDS remains as follows:

The sudden death of an infant under 1 year of age, which
remains unexplained after a thorough case investigation, in-
cluding performance of a complete autopsy, examination of
the death scene, and review of the clinical history.4

The occurrence of SIDS is rare during the first
month of life, increases to a peak between 2 and 3
months of age, and then decreases. In conjunction
with a more than 50% reduction in SIDS deaths since
1992, there has been a small shift in the age of death.
A slightly higher proportion of deaths in the neona-
tal period and after 6 months of age were reported in
2001 than in 1992 (Fig 1).5

The following have been consistently identified
across studies as independent risk factors for SIDS:
prone sleep position, sleeping on a soft surface, ma-
ternal smoking during pregnancy, overheating, late
or no prenatal care, young maternal age, preterm
birth and/or low birth weight, and male gender.
Consistently higher rates are found in black and
American Indian/Alaska Native children—2 to 3
times the national average.

CHANGE IN SIDS STATISTICS IN THE
UNITED STATES

Although SIDS was defined somewhat loosely un-
til the mid-1980s, there was minimal change in the
incidence of SIDS in the United States until the early
1990s. In 1992, in response to epidemiologic reports
from Europe and Australia, the AAP recommended
that infants be laid down for sleep in a nonprone
position as a strategy to reduce the risk of SIDS.6 The
National Institute of Child Health and Human De-
velopment began conducting national surveys of in-
fant care practices to evaluate the implementation of
the AAP recommendation. The “Back to Sleep” cam-
paign was initiated in the United States in 1994 un-
der the leadership of the National Institute of Child
Health and Human Development and as a joint effort
of the US Public Health Service, the AAP, the SIDS
Alliance, and the Association of SIDS and Infant
Mortality Programs (800-505-CRIB; www.nichd.nih.
gov/sids/sids.cfm).

Since 1992, and consistent with a steady decrease
in the prone sleeping rate, there has been a consistent
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decrease in the SIDS rate.5 In 1992, the SIDS rate for
the United States was 1.20 deaths per 1000 live births.
In 2001, the SIDS rate was reported at 0.56 deaths per
1000 live births,7 representing a decrease of 53% over
10 years. The rate in 2002 remained constant at 0.57.8
The all-cause postneonatal death rate over this pe-
riod also decreased 27%, from 3.14 to 2.29 per 1000
live births (Fig 2).5 However, the all-cause postneo-
natal mortality rate has not changed since 1999 (P �
.61), whereas until 2001, the postneonatal SIDS rate
had continued to decrease at an average annual rate
of 9.0% (P � .01).

Postneonatal mortality rates of several other
causes of sudden unexpected infant death* have in-
creased significantly, particularly over the years
1999–2001.9 These observations increase the likeli-
hood that some deaths previously classified as SIDS
are now being classified in other categories and the
true SIDS rate since 1999 may be static. Categories of
SIDS have been proposed with the intent to be more
inclusive and reduce potential diagnostic shift.10 This
proposal requires more discussion at the national
level.

The apparent leveling of the previously declining
SIDS rate is occurring coincident with a slowing in
the reduction of the prevalence of prone positioning.
The prevalence of prone positioning in the United
States, as assessed from an ongoing national sam-
pling, decreased from 70% in 1992 to 11.3% in 2002
and increased slightly to 13.0% in 2004.11 Racial dis-
parity in the prevalence of prone positioning may
also be contributing to the continued disparity in
SIDS rates between black and white infants (Fig
3).5,12 The rate of SIDS among black infants was 2.5
times that of white infants in 2001.7 The prevalence
of prone positioning in 2001 among white infants
was 11%, compared with 21% among black infants.11

Additional work in promoting appropriate infant
sleep positions and sleeping-environment conditions
may be necessary to resume the previous rate of
decline for SIDS and all-cause postneonatal mortal-
ity.

There also has been a decrease in the seasonality of
SIDS over the past decade in the United States. SIDS
deaths have historically been observed more fre-
quently in the colder months, with the fewest SIDS
deaths occurring in the warmest months.13 In 1992,
SIDS rates had an average seasonal change of 16.3%,
compared with only 7.6% in 1999,14 which is consis-
tent with reports from other countries.15

ISSUES RELATED TO SLEEP POSITION
The original 1992 sleeping-position recommenda-

tion from the AAP identified any nonprone position
(ie, side or supine) as being optimum for reducing
SIDS risk.6 In 2000, on the basis of new evidence, the
AAP advised that placing infants on their backs con-
fers the lowest risk and is the preferred position.
However, the risk of side position was reported as
less than prone, and the AAP advised that if the side
position is used, caregivers should be advised to
bring the dependent arm forward to lessen the like-
lihood of the infant rolling to the prone position.

With the large decrease in the proportion of infants
placed to sleep prone in the years since the initiation
of Back to Sleep campaigns around the world, the
contribution of side sleep position to SIDS risk has
increased. Several studies, including 2 in the United
States, have demonstrated that side sleep position
confers an increased risk relative to back.12,16–19 The
population-attributable risk reported for side sleep
position in the New Zealand15 and British16 studies
were higher than those for prone position. In addi-
tion, the Nordic study20 reported that the presence of
infectious symptoms in combination with the side
sleep position increased the risk far greater than the
sum of the individual factors.

A study conducted in California17 after the Back to
Sleep era (1997–2000) found that the SIDS risks asso-
ciated with side and prone position were similar in
magnitude (adjusted odds ratios [ORs]: 2.0 and 2.6,
respectively). Further examination found that the
risk of SIDS was exceptionally high for infants who
were placed on the side and found on the stomach
(adjusted OR: 8.7). Previous studies have found that
side sleep position is unstable. The probability of an
infant rolling to the prone position from the side
sleep position is significantly greater than rolling
prone from the back.16,21,22

* Sudden unexpected infant death: other ill-defined and unspecified causes
of mortality (International Classification of Diseases, Ninth Revision [ICD-9]:
799[0–9]; International Classification of Diseases, 10th Revision [ICD-10]: R99);
suffocation-in-bed (ICD-9: E913[0]; ICD-10: W75); suffocation-other (ICD-9:
E913[1]; ICD-10: W76-7 and W81-4).

Fig 1. Percent of SIDS deaths by age of
death.5
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The California study also extended 2 previous ob-
servations that infants unaccustomed to the prone
position and placed prone for sleep were at greater
risk than those usually placed prone.19,23 It was
found that infants who were usually placed supine
but were placed on their sides or prone for the last
sleep were at very high risk of SIDS (adjusted OR: 6.9
and 8.2, respectively),17 which emphasizes the im-
portance of every caregiver using the back sleep
position during every sleep period, particularly
when the infant’s accustomed position is supine.

BEDDING
In 1944, Abramson24 reported that approximately

40% of infants in New York City dying suddenly and
unexpectedly during sleep were prone, with their
nose and mouth burrowed into “soft pillows, mat-
tresses, or mattress coverings.” Early reports from
the New Zealand Cot Death study25 suggested that a
majority of infants dying prone were on sheepskins.
Soft crib mattresses, unfamiliar to North Americans,
filled with “natural fibers” such as bark from the ti
tree, were mentioned in studies from Australia link-
ing prone sleep to sudden death.26 Other studies
have shown that infants dying from SIDS or “crib
death” were more likely to have used a pillow or soft

mattress, to have been found with their nose and
mouth completely covered by bedding, and/or to
have assumed a face-down posture.27–30 A case-con-
trol study from the United States31 has confirmed the
strong association of SIDS and using soft bedding
(OR: 5.1) or pillows (OR: 2.5), independent of prone
sleep position (adjusted OR: 5.2 and 2.8, respectively).
A strong interaction was found between prone sleep
position and soft bedding surface, with an adjusted OR
of 21.0, indicating that these 2 factors together are very
hazardous. Soft surfaces have also been implicated in
infant deaths occurring on adult beds.32–34

BED SHARING
Bed sharing between an infant and adult(s) is a

highly controversial topic. Although electrophysi-
ologic and behavioral studies offer a strong case for
its effect in facilitating breastfeeding and the en-
hancement of maternal-infant bonding,35,36 epidemi-
ologic studies of bed sharing have shown that it can
be hazardous under certain conditions. Several case
series of accidental suffocation or death from unde-
termined cause suggest that bed sharing is hazard-
ous.34,37–39 A number of case-control studies of SIDS
deaths have investigated the relationship of SIDS
with parent(s) and/or other adults or children sleep-

Fig 2. Trends in postneonatal mortality: United States 1992–2002.5 indicates all-cause postneonatal mortality; F, SIDS; Œ, sudden
unexpected infant death. SUID indicates sudden unexpected infant death.
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ing with an infant.16,31,40–48 Some of these studies
have found the correlation between death and bed
sharing to reach statistical significance only among
mothers who smoked.41,47 However, the European
Concerted Action on SIDS study,42 which was a large
multisite study, found that bed sharing with mothers
who did not smoke was a significant risk factor
among infants up to 8 weeks of age. Similarly, a more
recent study conducted in Scotland48 found that the
risk of bed sharing was greatest for infants younger
than 11 weeks, and this association remained among
infants with nonsmoking mothers. The risk of SIDS
seems to be particularly high when there are multi-
ple bed sharers31 and also may be increased when
the bed sharer has consumed alcohol or is over-
tired.42,47 Also, the risk of SIDS is higher when bed
sharing occurs with young infants.40–42 It is ex-
tremely hazardous when adults sleep with an infant
on a couch.31,40,41,48 Finally, the risk of bed sharing is
higher the longer the duration of bed sharing during
the night.41,47 Returning the infant to his or her crib
was not associated with an increased risk in 2 stud-
ies,40,41 and in another, the risk was significant only
when the bed sharing occurred for more than 1 hour
or for the whole night.16 There is growing evidence
that room sharing (infant sleeping in the parent’s
room) without bed sharing is associated with a re-
duced risk of SIDS.41,42,43,48 Data from the European
Concerted Action on SIDS42 study led to the recom-
mendation by its authors that the most protective
sleep setting for an infant is in a crib in the parents’
room. On the basis of their study results, investiga-
tors in Scotland48 endorsed the United Kingdom De-
partment of Health’s advice that the safest place for
an infant to sleep is in a crib in the parents’ room for
the first 6 months of life.

PACIFIERS
Several studies31,40,42,49–53 have reported a protec-

tive effect of pacifiers on the incidence of SIDS, par-
ticularly when used at the time of last sleep (Fig 4).

The mechanism for this apparent strong protective
effect is still unclear, but several mechanisms such as
lowered arousal thresholds have been proposed.54,55

Concerns about possible deleterious effects of pac-
ifier use have prevented most SIDS experts and pol-
icy makers from making a recommendation for pac-
ifier use as a risk-reducing method.54–56 Concerns
specifically about breastfeeding have led others to
recommend pacifiers only for bottle-fed infants.53

Although several studies have shown a correlation
between pacifiers and reduced breastfeeding dura-
tion, the results of well-designed randomized clinical
trials indicate that pacifiers do not seem to cause
shortened breastfeeding duration for term and pre-
term infants.57,58 One study reported a small delete-
rious effect of pacifier introduction in the first week
of life on breastfeeding at 1 month of age, but this
effect did not persist beyond 1 month.59 Some dental
malocclusions have been found more commonly
among pacifier users than nonusers, but the differ-
ences generally disappeared after cessation.60 The
American Academy of Pediatric Dentistry policy
statement on oral habits61 states that “nonnutritive
sucking behaviors (ie, finger or pacifier) are consid-
ered normal in infants and young children … and in
general, sucking habits in children to the age of five
are unlikely to cause any long-term problems.” There
is an approximate 1.2- to 2-fold increased risk of
otitis media associated with pacifier use, but the
incidence of otitis media is generally lower in the
first year of life, especially the first 6 months, when
the risk of SIDS is the highest.62–67 However, pacifier
use, once established, may persist beyond 6 months,
thus increasing the risk of otitis media. Gastrointes-
tinal infections and oral colonization with Candida
species were found to be more common among pac-
ifier users.63–65

SECONDARY CAREGIVERS
Two thirds of US infants younger than 12 months

are in nonparental child care. Infants of employed

Fig 3. US trends in SIDS rates and prevalence
of prone positioning according to race.5,12
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mothers spend an average of 22 hours each week in
child care, and 32% of infants are in child care full-
time (defined as 35 hours or more each week).68 Of
the infants who are cared for by secondary (nonpa-
rental) caregivers, approximately 50% are cared for
by relatives, 10% are cared for by an in-home baby-
sitter, and the remainder are in organized child care
(ie, a child care center or family child care home).68 In
the United States, approximately 20% of SIDS deaths
occur while the infant is in the care of a nonparental
caregiver. Despite the remarkable decrease in the
rate of SIDS and decreased frequency of prone sleep-
ing nationally, the proportion of SIDS deaths occur-
ring in child care remained constant between 1996
and 1998.69 Many child care deaths have been asso-
ciated with the prone sleep position, especially when
the infant is unaccustomed to being placed in that
position. This is particularly concerning, because un-

accustomed prone sleep increases the risk of SIDS by
as much as 18-fold.23,70 It is frequently a nonparental
caregiver who places the infant in an unaccustomed
prone position.

A 1996 study71 revealed that 43% of licensed child
care centers were unaware of the relationship be-
tween SIDS and infant sleep position, and subse-
quent surveys of child care centers have documented
that, despite an increased awareness, 20% to 28% of
centers continue to place infants prone for sleep,72,73

reportedly because they are unaware of the dangers
of sleeping prone and/or are misinformed of the
risks and benefits of various sleep positions. How-
ever, licensed child care centers seldom have ade-
quate regulations regarding safe sleep for infants,
and most states do not have safe-sleep regulations
for child care providers.74 In addition, many infants
are cared for by relatives and nonlicensed caregivers

Fig 4. Meta-analysis of studies examining the relationship of a pacifier used during the last sleep in SIDS victims versus controls.
(Reproduced with permission from Hauck FR, Omojokun OO, Siadaty MS. Do pacifiers reduce the risk of sudden infant death syndrome?
A meta-analysis. Pediatrics. 2005;116:e716.)
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(babysitters, nannies, unregulated family child care
homes) who still may be unaware of the importance
of supine sleeping in a safe sleep environment.

HOME MONITORS, SIDS, AND APPARENT
LIFE-THREATENING EVENTS

For many years, apnea was thought to be the pre-
decessor of SIDS, and home apnea monitors were
thought to be an effective strategy for preventing
SIDS.75 Although there is no evidence that home
monitors are effective for this purpose,76–78 distribu-
tion of home monitors continues to be a substantial
industry in the United States. An apparent life-
threatening event (ALTE) is defined as “an episode
that is frightening to the observer and is character-
ized by some combination of apnea (central or occa-
sionally obstructive), color change (usually cyanotic
or pallid but occasionally erythematous or plethoric),
marked change in muscle tone (usually marked
limpness), choking, or gagging.”4 After interpreting
data from the Collaborative Infant Home Monitoring
Study Group,79 the AAP has recommended that in-
fant home monitoring not be used as a strategy to
prevent SIDS but may be useful in some infants who
have had an ALTE.80 The AAP recognizes that mon-
itors may be helpful to allow rapid recognition of
apnea, airway obstruction, respiratory failure, inter-
ruption of supplemental oxygen supply, or failure of
mechanical respiratory support. Infants for whom
these indications may apply include infants who
have experienced an ALTE. The Task Force on Sud-
den Infant Death Syndrome endorses these recom-
mendations.

IMMUNIZATIONS AND SIDS
Reports of a possible association between diphthe-

ria-pertussis-tetanus immunizations and SIDS81,82

brought forth a series of reviews and studies that
refuted the association.83,84 Still, of 100 deaths re-
ported to the federally administered Vaccine Ad-
verse Event Reporting System from 1997 to 1998,
approximately half were attributed to SIDS.85 Recent
reports, however, continue to show no association
between immunizations and SIDS.86,87

RELATIONSHIP BETWEEN BREASTFEEDING
AND SIDS

Physiologic sleep studies of infants demonstrate
that breastfed infants are more easily arousable than
their formula-fed counterparts during sleep,54,88

which may explain a possible protective effect
against SIDS. However, epidemiologic studies have
not been consistent in demonstrating such a protec-
tive effect.16,18,31,49,89–98 Although some studies show
a protective effect of breastfeeding on SIDS,18,98,99

others do not.31,49,91,96,97,100,101 In addition, a recent
article has demonstrated that although breastfeeding
is associated with decreased postneonatal deaths
overall, it is not associated with a reduced risk of
SIDS.102 Many of the case-control studies demon-
strate a protective effect of breastfeeding against
SIDS in univariate analysis but not when confound-
ing factors are taken into account.31,49,91,96,97 These
results suggest that factors associated with breast-

feeding, rather than breastfeeding itself, are protec-
tive. One of these possible factors is nonsmoking,
which is associated with a decreased incidence of
SIDS and with both increased initiation and duration
of breastfeeding.103–107 Although breastfeeding is
beneficial and should be promoted for many reasons,
the task force believes that the evidence is insuffi-
cient to recommend breastfeeding as a strategy to
reduce SIDS.

POSITIONAL PLAGIOCEPHALY
Over the past decade, several reports have sug-

gested that there has been a dramatic increase in the
incidence of plagiocephaly without synostosis
(PWS).108,109 Although there have been no published
population-based studies and there has been some
debate of whether there has been a real increase or
simply an increased awareness,110,111 it seems likely
that both have occurred.112–115

Congenital PWS is generally thought to be caused
by in utero or intrapartum molding and, therefore, is
often associated with multiple births or birth inju-
ry.116,117 Infants born preterm may develop plagio-
cephaly or dolichocephaly from having fixed head
positions during respiratory support administered
while receiving neonatal intensive care. Some infants
develop PWS as a result of torticollis caused by ster-
nocleidomastoid shortening.112,118,119 However, a re-
cent case-control study has shown that many cases of
PWS are associated with supine sleeping position
(OR: 2.51; 95% confidence interval: 1.23–5.16).119

Such infants are also more likely not to have had the
head position varied when put down to sleep, more
likely to have had less than 5 minutes per day of
“tummy time,” and less likely to have been held in
the upright position when not sleeping. Children
with developmental delay and/or neurologic injury
have increased rates of PWS, although a causal rela-
tionship has not been demonstrated.119–123 One
study showed that the incidence of PWS in healthy
normal children decreases spontaneously from 20%
at 8 months to 3% at 24 months of age.124

DISCHARGE FROM NEONATAL INTENSIVE CARE
UNITS AND NEWBORN NURSERIES

The original Back to Sleep campaign recommen-
dation in 1992 excluded “premature infants with re-
spiratory distress.”6 Subsequent statements2 and the
current statement have removed the preterm infant
as a recognized exception from the supine sleep rec-
ommendation because of the increased risk of SIDS
among infants born preterm125,126 and evidence that
the association between prone sleeping and SIDS
among low birth weight infants is equal to, or per-
haps even stronger than, the association among those
born at term.19 However, a recent survey of mothers
from Massachusetts and Ohio who had delivered
preterm infants in 1995–1998127 disclosed that very
low birth weight infants (birth weight of less than
1500 g) were almost twice as likely to be placed
prone for sleep at 1 month after hospital discharge
than were infants born in the next higher low birth
weight category (birth weight of 1500–2500 g). An-
other study of infants delivered in 15 states during
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the same time period128 also found that very low
birth weight infants were especially unlikely to sleep
supine. The authors surmised that this increased
likelihood of prone positioning is a reflection of the
following: (1) very preterm infants in intensive care
nurseries are frequently managed in the prone posi-
tion; (2) such infants and their caregivers become
habituated to using this position; and (3) mothers are
likely to follow the advice given by physicians and
other health care professionals, and such advice is
more likely to be conveyed during a long hospital-
ization. The task force believes that neonatologists,
neonatal nurses, and other health care professionals
responsible for organizing the hospital discharge of
infants from neonatal intensive care units should
become more vigilant about endorsing and modeling
the SIDS risk-reduction recommendations signifi-
cantly before the infant’s anticipated discharge.

There is also some concern about practitioners in
newborn nurseries continuing to place infants on the
side after birth. The practice occurs presumably be-
cause of the impression that newborn infants need to
clear their airways of amniotic fluid and may be less
likely to aspirate while in the side position. Although
there is no evidence that such fluid will be cleared
more readily while in the side position, there is also
no compelling evidence that sleep position is related
to SIDS during the immediate neonatal period, be-
cause the incidence of SIDS at this age is quite rare.
However, there is evidence that mothers will tend to
copy the practices at home that they observe health
care professionals practicing in the hospital and,
therefore, may be more likely to use the side position
at home when the risk of SIDS and its relationship to
sleep position increases.129,130 If there are concerns
about possible choking during the first few hours
after birth, hospital personnel can place the infants
on their sides, propped up against the side of the
bassinet for stability. However, the task force recom-
mends that the infants be placed on their backs as
soon as possible.

INFANTICIDE AND SIDS RECURRENCE
Several publications have suggested that the level

of suspicion of foul play should be increased on the
recurrence of SIDS within a family unit.131–133 How-
ever, on the basis of an in-depth review of recurrent
sudden unexpected infant deaths among families
that had experienced 1 SIDS death, Carpenter et al134

calculated an 87% probability that a second SIDS
death within a family would be of natural cause.
Calculations of the proportion of SIDS deaths attrib-
utable to covert homicide range from 6% to 10%, and
recurrence risks for SIDS within a family in which 1
infant previously died of SIDS range from 2% to
6%.135,136 Therefore, the task force supports the po-
sition that the vast majority of either initial or second
sudden unexpected infant deaths within a family
seem to be natural rather than attributable to abuse,
neglect, or homicide. However, the task force main-
tains that a complete autopsy, examination of the
death scene, and review of the clinical history are
necessary to obtain the most accurate diagnosis.

OTHER ISSUES
There are several issues that were addressed in

previous statements that are not revisited in this
statement because there have not been new findings,
including the effects of overheating, maternal ante-
natal smoking, and infant environmental smoke on
SIDS incidence; cardiac arrhythmias as an etiologic
factor in SIDS; and complications of nonprone sleep-
ing, other than plagiocephaly. The reader is referred
to the previous statement for discussion of these
issues.2

The predominant hypothesis regarding the etiol-
ogy of SIDS remains that certain infants, for reasons
yet to be determined, may have a maldevelopment
or delay in maturation of the brainstem neural net-
work that is responsible for arousal and affects the
physiologic responses to life-threatening challenges
during sleep. Recent examinations of the brainstems
of infants who died of SIDS have revealed unique
deficits in serotonin receptors in a network of neu-
rons throughout the ventral medulla. The medullary
regions involved develop in midgestation from a
common embryonic anlage and are thought to be
involved with arousal, chemosensitivity, respiratory
drive, thermoregulation, and blood pressure re-
sponses.137

RECOMMENDATIONS
The recommendations outlined here were devel-

oped to reduce the risk of SIDS in the general pop-
ulation. As it is defined by epidemiologists, risk re-
fers to the probability that an outcome will occur
given the presence of a particular factor or set of
factors. Scientifically identified associations between
risk factors (eg, socioeconomic characteristics, behav-
iors, or environmental exposures) and outcomes
such as SIDS do not necessarily denote causality.
Furthermore, the best current working model of
SIDS suggests that more than 1 scenario of preexist-
ing conditions and initiating events may lead to
SIDS. Therefore, when considering the recommenda-
tions in this report, it is fundamentally misguided to
focus on a single risk factor or to attempt to quantify
risk for an individual infant. Individual medical con-
ditions may warrant a physician to recommend oth-
erwise after weighing the relative risks and benefits.

1. Back to sleep: Infants should be placed for sleep
in a supine position (wholly on the back) for
every sleep. Side sleeping is not as safe as supine
sleeping and is not advised.

2. Use a firm sleep surface: Soft materials or objects
such as pillows, quilts, comforters, or sheepskins
should not be placed under a sleeping infant. A
firm crib mattress, covered by a sheet, is the
recommended sleeping surface.

3. Keep soft objects and loose bedding out of the
crib: Soft objects such as pillows, quilts, comfort-
ers, sheepskins, stuffed toys, and other soft ob-
jects should be kept out of an infant’s sleeping
environment. If bumper pads are used in cribs,
they should be thin, firm, well secured, and not
“pillow-like.” In addition, loose bedding such as
blankets and sheets may be hazardous. If blan-
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kets are to be used, they should be tucked in
around the crib mattress so that the infant’s face
is less likely to become covered by bedding. One
strategy is to make up the bedding so that the
infant’s feet are able to reach the foot of the crib
(feet to foot), with the blankets tucked in around
the crib mattress and reaching only to the level of
the infant’s chest. Another strategy is to use sleep
clothing with no other covering over the infant or
infant sleep sacks that are designed to keep the
infant warm without the possible hazard of head
covering.

4. Do not smoke during pregnancy: Maternal
smoking during pregnancy has emerged as a
major risk factor in almost every epidemiologic
study of SIDS. Smoke in the infant’s environment
after birth has emerged as a separate risk factor
in a few studies, although separating this vari-
able from maternal smoking before birth is prob-
lematic. Avoiding an infant’s exposure to sec-
ond-hand smoke is advisable for numerous
reasons in addition to SIDS risk.

5. A separate but proximate sleeping environment
is recommended: The risk of SIDS has been
shown to be reduced when the infant sleeps in
the same room as the mother. A crib, bassinet, or
cradle that conforms to the safety standards of
the Consumer Product Safety Commission and
ASTM (formerly the American Society for Test-
ing and Materials) is recommended. “Cosleep-
ers” (infant beds that attach to the mother’s bed)
provide easy access for the mother to the infant,
especially for breastfeeding, but safety standards
for these devices have not yet been established
by the Consumer Product Safety Commission.

Although bed-sharing rates are increasing in
the United States for a number of reasons, in-
cluding facilitation of breastfeeding, the task
force concludes that the evidence is growing that
bed sharing, as practiced in the United States and
other Western countries, is more hazardous than
the infant sleeping on a separate sleep surface
and, therefore, recommends that infants not bed
share during sleep. Infants may be brought into
bed for nursing or comforting but should be
returned to their own crib or bassinet when the
parent is ready to return to sleep. The infant
should not be brought into bed when the parent
is excessively tired or using medications or sub-
stances that could impair his or her alertness.
The task force recommends that the infant’s crib
or bassinet be placed in the parents’ bedroom,
which, when placed close to their bed, will allow
for more convenient breastfeeding and contact.
Infants should not bed share with other children.
Because it is very dangerous to sleep with an
infant on a couch or armchair, no one should
sleep with an infant on these surfaces.

6. Consider offering a pacifier at nap time and bed-
time: Although the mechanism is not known, the
reduced risk of SIDS associated with pacifier use
during sleep is compelling, and the evidence that
pacifier use inhibits breastfeeding or causes later

dental complications is not. Until evidence dic-
tates otherwise, the task force recommends use
of a pacifier throughout the first year of life
according to the following procedures:

• The pacifier should be used when placing the
infant down for sleep and not be reinserted
once the infant falls asleep. If the infant refuses
the pacifier, he or she should not be forced to
take it.

• Pacifiers should not be coated in any sweet
solution.

• Pacifiers should be cleaned often and replaced
regularly.

• For breastfed infants, delay pacifier introduc-
tion until 1 month of age to ensure that breast-
feeding is firmly established.

7. Avoid overheating: The infant should be lightly
clothed for sleep, and the bedroom temperature
should be kept comfortable for a lightly clothed
adult. Overbundling should be avoided, and the
infant should not feel hot to the touch.

8. Avoid commercial devices marketed to reduce
the risk of SIDS: Although various devices have
been developed to maintain sleep position or to
reduce the risk of rebreathing, none have been
tested sufficiently to show efficacy or safety.

9. Do not use home monitors as a strategy to reduce
the risk of SIDS: Electronic respiratory and car-
diac monitors are available to detect cardiorespi-
ratory arrest and may be of value for home mon-
itoring of selected infants who are deemed to
have extreme cardiorespiratory instability. How-
ever, there is no evidence that use of such home
monitors decreases the incidence of SIDS. Fur-
thermore, there is no evidence that infants at
increased risk of SIDS can be identified by in-
hospital respiratory or cardiac monitoring.

10. Avoid development of positional plagiocephaly:
• Encourage “tummy time” when the infant is

awake and observed. This will also enhance
motor development.

• Avoid having the infant spend excessive time
in car-seat carriers and “bouncers,” in which
pressure is applied to the occiput. Upright
“cuddle time” should be encouraged.

• Alter the supine head position during sleep.
Techniques for accomplishing this include
placing the infant to sleep with the head to one
side for a week and then changing to the other
and periodically changing the orientation of
the infant to outside activity (eg, the door of
the room).

• Particular care should be taken to implement
the aforementioned recommendations for in-
fants with neurologic injury or suspected de-
velopmental delay.

• Consideration should be given to early referral
of infants with plagiocephaly when it is evi-
dent that conservative measures have been
ineffective. In some cases, orthotic devices
may help avoid the need for surgery.

11. Continue the Back to Sleep campaign: Public ed-
ucation should be intensified for secondary care-
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givers (child care providers, grandparents, foster
parents, and babysitters). The campaign should
continue to have a special focus on the black and
American Indian/Alaska Native populations.
Health care professionals in intensive care nurs-
eries, as well as those in well-infant nurseries,
should implement these recommendations well
before an anticipated discharge.
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POLICY STATEMENT

Chemical-Biological Terrorism and Its
Impact on Children
Committee on Environmental Health and Committee on Infectious Diseases

ABSTRACT
Children remain potential victims of chemical or biological terrorism. In recent
years, children have even been specific targets of terrorist acts. Consequently, it is
necessary to address the needs that children would face after a terrorist incident.
A broad range of public health initiatives have occurred since September 11, 2001.
Although the needs of children have been addressed in many of them, in many
cases, these initiatives have been inadequate in ensuring the protection of chil-
dren. In addition, public health and health care system preparedness for terrorism
has been broadened to the so-called all-hazards approach, in which response plans
for terrorism are blended with plans for a public health or health care system
response to unintentional disasters (eg, natural events such as earthquakes or
pandemic flu or manmade catastrophes such as a hazardous-materials spill). In
response to new principles and programs that have appeared over the last 5 years,
this policy statement provides an update of the 2000 policy statement. The roles of
both the pediatrician and public health agencies continue to be emphasized; only
a coordinated effort by pediatricians and public health can ensure that the needs
of children, including emergency protocols in schools or child care centers, decon-
tamination protocols, and mental health interventions, will be successful.

INTRODUCTION
In April 2000, the American Academy of Pediatrics (AAP) Committee on Envi-
ronmental Health and Committee on Infectious Diseases published the technical
report “Chemical-Biological Terrorism and Its Impact on Children.”1 Events until
that time, including the 1995 sarin attack in Tokyo, Japan, had made clear the
possibility that acts of domestic terrorism can occur, with significant impact on the
health of children. Since publication of the 2000 technical report, many additional
acts of chemical and biological terrorism have occurred, including the release of
anthrax spores through the US postal system, intentional food contamination by
toxic chemicals in Grand Rapids, Michigan, and Fresno, California, and the iden-
tification of ricin-laden letters in a post office in South Carolina.

Immediately after the September 11, 2001, terrorist attacks in the United States,
which soon were followed by anthrax releases, the AAP, recognizing the need to
address the impact of terrorism on children, initiated a series of unprecedented
actions. These actions included (1) formation of the AAP Task Force on Terrorism,
(2) creation of a comprehensive Web site on the AAP home page devoted to
providing information on terrorism and its impact on children (www.aap.org/
terrorism/index.html), (3) publication of the technical report “Radiation Disasters
and Children,”2 (4) publication of a policy statement on smallpox immunization,3
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(5) an addition to the Red Book of descriptions of biolog-
ical weapons and management of the diseases they pro-
duce,4 (6) publication of a technical report5 and policy
statement6 on the pediatrician and disaster prepared-
ness, and (7) publication of the CD-ROM Feelings Need
Checkups Too, designed to address mental health conse-
quences of terrorism in children (www.aap.org/profed/
childrencheckup.htm).

The continuing occurrence of chemical and biological
terrorism makes clear the ongoing need to improve pub-
lic health and health care system preparedness in all
respects, including the detection of covert events, estab-
lishment of comprehensive response protocols for chil-
dren, and implementation of plans for rapid resource
mobilization. At the governmental level, these actions
have been facilitated by the passage of key federal leg-
islation (Table 1).7 However, there remains a need for
pediatricians to be knowledgeable about the chemical
and biological weapons that could be used against a
population that includes children. Moreover, many new
principles in the care of children after chemical and
biological terrorism have been developed. This policy
statement replaces the 2000 policy statement, with an
added focus on systems issues that are key in minimizing
morbidity and mortality to children after their exposure
to a chemical or biological weapon.

AGENTS OF CONCERN

Chemicals
In recent years, there have been 3 significant changes in
the traditional concepts of terrorism involving chemical
weapons. First, the narrow belief that such weapons
would be intentionally manufactured to be instruments
of mass destruction has been expanded by the recogni-
tion that readily available chemicals (eg, chlorine) man-
ufactured for another purpose can be used for chemical
terrorism (so-called weapons of opportunity). Second,
the general impression that chemical terrorist events are
likely to be dramatic and immediately recognized, such
as the sarin incident in Tokyo, has been expanded to

include the possibility that these acts can be covert, with
delayed recognition. Finally, the concept that single in-
dividuals, acting impulsively and having few to no re-
sources, can successfully release a chemical weapon
must be considered in addition to the concept that
chemical weapons are likely to be released by well-
organized and funded terrorist groups after extensive
planning.

Two recent acts of chemical terrorism involving chil-
dren illustrate these new concepts. In 1999 in Fresno,
California, patrons of a restaurant developed severe gas-
troenteritis. An investigation by public health authorities
ultimately found that the carbamate insecticide metho-
myl had been maliciously added to the salt.8 More than
100 adults and children became ill with nausea, vomit-
ing, and diarrhea; a perpetrator was never identified. In
2002 in Grand Rapids, Michigan, a disgruntled grocery
worker placed a nicotine-containing insecticide into
ground beef, making it available for purchase by unsus-
pecting customers. It was not until widespread illness
(nausea, mouth burning, vomiting) was reported and
there was a recall and analysis of the meat, revealing the
presence of nicotine, that this was recognized as an act of
terrorism.9 Ultimately, more than 100 people became ill,
including more than 40 children, in what is now con-
sidered the largest act of chemical terrorism in US his-
tory.

The chemicals considered the most likely threat for
use as chemical weapons are placed into 6 categories:
nerve agents, vesicants, irritants/corrosives, choking
agents, cyanogens, and incapacitators, including lacri-
mators (Table 2).

Nerve Agents
Nerve agents are well absorbed through intact skin and
even through examination gloves used in clinical set-
tings. All nerve agents act as acetylcholinesterase inhib-
itors, producing the same signs and symptoms associated
with organophosphate poisoning. Manifestations can
range from mild (miosis, nausea, diarrhea) to severe
(muscle weakness, fasciculations, respiratory failure,
coma, seizures).

In the 1995 sarin episode in Tokyo, the most unan-
ticipated sequela was the degree of injury to health care
professionals.10 Several hundred physicians, nurses, and
other health care professionals became ill as a result of 2
factors: handling of sarin-contaminated victims without
wearing personal protective equipment (PPE) and the
entry of contaminated victims into health care facilities,
leading to transmission of sarin vapor through the ven-
tilation system.10,11 This event firmly demonstrated the
importance of protecting health care professionals
through the use of PPE and the importance of maintain-
ing office or hospital safety by ensuring that victims are
adequately decontaminated before entering the build-
ing.

TABLE 1 Federal Legislation Enacted Since 2001 to Improve Public
Health Response to Bioterrorism and Other Public Health
Emergencies

Date Legislation

June 2002 Public Health Security and Bioterrorism Preparedness
and Response Act of 2002 (H.R. 3448)

November 2002 Homeland Security Act (H.R. 5005)
April 2003 Smallpox Emergency Personnel Protection Act (H.R. 1770)
April 2003 Emergency Preparedness and Response Act of 2003 (S. 930)
July 2003 Community Protection and Response Act of 2003 (H.R. 2878)
July 2003 Enhanced-911 Implementation Act of 2003 (H.R. 2898)
July 2004 Project Bioshield Act of 2004 (S. 1504)
2003 Robert T. Stafford Disaster Relief and Emergency Assistance

Act (Pub L No. 106-390)
2003 First Responders Partnership Grant Act of 2003 (S. 466)
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Management of nerve-agent exposure includes sup-
portive care and, when indicated, prompt administration
of the antidotes atropine and pralidoxime.12 Both of
these antidotes are available in autoinjector form, per-
mitting rapid administration; autoinjectors are particu-
larly important in mass-casualty incidents where there is
a need to treat large numbers of victims as quickly and
efficiently as possible. Until recently, the rapid adminis-
tration of atropine and pralidoxime to children was com-
plicated by the absence of pediatric autoinjectors; only
the forms approved for adults, containing 2 mg of atro-
pine and 600 mg of pralidoxime, were available. A pe-
diatric atropine autoinjector was recently approved by
the Food and Drug Administration for use in small chil-
dren after nerve-agent exposure.13 However, the contin-
ued absence of a pediatric pralidoxime autoinjector,
which is key in the successful treatment of central ner-
vous system and muscular toxicity from nerve agents,
leaves the use of standard, multidose vials as the only
therapeutic option. To address this issue, consensus
guidelines now recommend that children weighing 13
kg or more (2–3 years or older) receive a 600-mg dose of
pralidoxime from an autoinjector, on the basis of the
belief that this pralidoxime dose falls within the range of
safety for the drug.5 Children weighing less than 13 kg
should receive the customary weight-based (20–50 mg/
kg) dose, administered from a multidose vial; if unavail-
able, an autoinjector should be used.

Other aspects of care to children who have been
exposed to nerve agents are found in recent reviews.12,14

Vesicants
Vesicants include sulfur mustard and lewisite, an ar-
senic-based blistering agent. These chemicals, both of

which are released as an aerosol, produce erythema,
burning, vesiculation, and then desquamation of the
skin. Victims of vesicant exposure typically develop skin
tingling followed by burning; within 24 hours, skin
sloughing begins to occur, with wounds having the ap-
pearance of partial-thickness burns. These agents are
also immunosuppressive, further increasing the risk of
severe infection. Treatment is largely supportive. Impor-
tant principles of management include protection of
health care professionals through the use of PPE and
topical decontamination.15 Because vesicants are often
oil based, a mild soap or shampoo should be used during
decontamination.

Choking Agents
Choking agents are created to produce, usually in de-
layed fashion, pulmonary injury with resulting broncho-
spasm, pulmonary edema, and respiratory failure. Im-
mediate symptoms include eye burning, tearing, and
blepharospasm. The major agent of this group is phos-
gene; however, common industrial chemicals, including
polytef (Teflon) and other chemical polymers, act as
choking agents depending on their ambient concentra-
tion. Most choking agents are heavier than air, which
could result in higher concentrations at the breathing
level of the child. Treatment is supportive.

Cyanogens
The cyanogens are similar to cyanide in structure and/or
function. Agents in this class include cyanide salts and
sodium azide. The cyanogens interrupt cellular utiliza-
tion of oxygen, producing respiratory distress, coma, and
metabolic acidosis. Victims of cyanogen exposure must

TABLE 2 Chemical Weapons of Concern

Agent Classification Built Weapon Weapon of Opportunity

Nerve agents Tabun Pesticides
Sarin Nicotine
Soman Organophosphates
VX gas Carbamates

Vesicants Lewisite
Mustard gas
Nitrogen mustard

Irritants/corrosives Ammonia
Bromine
Chlorine

Choking agents Phosgene Perfluoroisobutylene (Teflon) and other chemical polymers
Nitrogen oxides Smoke, products of combustion

Cyanogens (“blood agents”) Hydrogen cyanide Industrial cyanide
Sodium azide
Carbon monoxide

Incapacitators 3-Quinuclidinyl benzilate (BZ) Anticholinergics
Cannabinoids
Barbiturates
Fentanyl derivatives

Lacrimators Chloroacetophenone (CN) Capsaicin
Chlorobenzylidene (CS)
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be recognized promptly to administer the life-saving an-
tidotes sodium nitrite and sodium thiosulfate.

Incapacitating Agents
Incapacitating agents include several different chemical
classes (eg, anticholinergic agents, hallucinogens, canna-
binoids, and fentanyl derivatives). In the Russian theater
hostage incident in 2002, what is thought to have been
a fentanyl-based incapacitating agent was released dur-
ing the rescue effort. The agent, although successful in
overwhelming the hostage-takers, also killed 127 hos-
tages.16

Many incapacitating agents are weapons of opportu-
nity, being easily acquired pharmaceutical agents or sub-
stances of abuse that are surreptitiously added to com-
mon sources of food or drink.

Included among incapacitators are lacrimators. Often
referred to collectively as Mace or “tear gas,” lacrimators
include the chemicals chloroacetophenone and chloro-
benzylidene as well as capsaicin (“pepper spray”). Lacri-
mators are designed to produce incapacitation from irri-
tation of the eye and other mucous membranes.
Exposure to Mace results in eye burning, tearing, and
blepharospasm; victims may become temporarily blind.
Inhalation produces mouth pain, shortness of breath,
and, in rare cases, laryngospasm. Because capsaicin is
widely sold as a nonlethal weapon, episodes of capsaicin
release into the ventilation system of schools and build-
ings are a relatively common prank, although such in-
cidents meet the definition of terrorism (ie, an act de-
signed to frighten, hurt, or kill).

Biological Agents
Most of the biological agents that could be used as weap-
ons are now discussed in the Red Book,4 although some
agents (eg, ricin) are not discussed in detail. Ricin is
discussed in a subsequent section of this report.

The biological weapons of concern are listed in Table
3. These agents have been placed by the Centers for
Disease Control and Prevention (CDC) into categories A,
B, or C. Thirty-nine agents are included in these 3 cat-
egories.

Category A agents are considered the greatest public
health threat because of their high morbidity and mor-
tality, potential ease of dissemination, and potential to
cause public panic. Currently, there are 6 agents in this
group: anthrax, plague, smallpox, botulinum, tularemia,
and the viral hemorrhagic fevers, including Ebola and
Marburg viruses. Detailed descriptions of these agents
have been published in Red Book4 and elsewhere.

Smallpox
The most widely discussed category A agent in recent
years has been smallpox. In 2001, because of increasing
concerns that smallpox was in the hands of terrorists and
had the potential to produce widespread morbidity and

mortality, the CDC recommended a “ring immuniza-
tion” (surveillance and containment) strategy in the
United States. This strategy of containment was re-
viewed and endorsed by the AAP Committee on Infec-
tious Diseases in its 2002 policy statement “Smallpox
Vaccine.”3 Subsequently, the CDC recommended a
3-phase plan for smallpox immunization of health care
professionals and other individuals.3 During the first
phase, health care professionals in acute care facilities
were to be immunized. In the second phase, there would
be potential expansion to other health care professionals
and first responders. In a possible third phase, voluntary
immunization would be available to all those interested
in being immunized. This campaign, to date, has strug-
gled from several difficulties, including (1) the inability
to quantitate the risk of a smallpox release, preventing
individuals from making their own risk/benefit analysis,
(2) an extensive list of contraindications to the vaccine,
(3) general fears about the safety of the vaccine, (4) the
appearance of unrecognized adverse effects from the
vaccine (eg, fatal cardiac disease17,18), (5) lack of endorse-
ment by several medical organizations,19 and (6) a high
rate of vaccine refusal by health care professionals.20

Currently, the immunization campaign remains under-
way, still in phase I. Review and updating of the recom-
mendations are ongoing.21,22

Ricin
Although it is a category B agent, ricin has become a
major biological weapon of concern. A plant-derived,

TABLE 3 Biological Weapons of Concern

Category A
Anthrax (Bacillus anthracis)
Smallpox (Variola major)
Tularemia (Francisella tularensis)
Plague (Yersinia pestis)
Viral hemorrhagic fevers (filoviruses �eg, Ebola, Marburg� and arenaviruses �eg,

Lassa�)
Botulinum (Clostridium botulinum toxin)

Category B
Q fever (Coxiella burnetii)
Brucellosis (Brucella species)
Glanders (Burkholderia mallei)
Melioidosis (Burkholderia pseudomallei)
Viral encephalitis (alphaviruses �VEE, EEE, WEE�)
Typhus (Rickettsia prowazekii)
Biotoxins (ricin, staphylococcal enterotoxin B)
Psittacosis (Chlamydia psittaci)
Food-safety threats (eg, Salmonella species, Escherichia coli O157:H7)
Water-safety threats (eg, Vibrio cholerae, Cryptosporidium parvum)

Category C
Emerging threat agents (eg, Nipah virus, hantavirus)
Multidrug-resistant tuberculosis
Tick-borne encephalitis viruses
Tick-borne hemorrhagic fever viruses
Yellow fever

VEE indicates Venezuelan equine encephalomyelitis; EEE, eastern equine encephalomyelitis;
WEE, western equine encephalomyelitis.
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heat-stable toxin, ricin is an extract of the castor bean
(Ricinus communis). Ricin acts by first entering cells
through endocytosis; once in the cell, it is transported to
the Golgi apparatus and endoplasmic reticulum. In the
cytosol, ricin acts as a protease-resistant, enzymatically
active structure that interacts with the sarcin-ricin do-
main of the large ribosome subunit RNA. This interac-
tion can disturb translation by preventing the binding of
elongation factors to the ribosome. Ricin is also capable
of inactivating nonribosomal nucleic acid substrates.23–26

With these effects, ricin produces severe morbidity and
mortality. Rapidly dividing tissues, particularly the gas-
trointestinal epithelium, are most susceptible to ricin
actions.

Ricin is a versatile agent that can be administered by
ingestion, inhalation, or injection. When ingested, it can
produce a syndrome of severe gastrointestinal upset,
vomiting, hemorrhagic gastroenteritis, shock, and car-
diovascular collapse. After inhalation, respiratory dis-
tress with a necrotizing pneumonitis may occur. Injec-
tion produces rapid shock and cardiovascular collapse.
Treatment is supportive. A vaccine against ricin is cur-
rently under development.

Over the last 2 years, ricin has been associated with
terrorist activity in the United States on multiple occa-
sions. In October 2003, 2 ricin-containing letters were
found in the US postal system.27 In a third incident, ricin
was found in the mail sorter of a congressional post
office in January 2004. There have also been multiple
confiscations of ricin in the United States and abroad
over the last 5 years.

EXPOSURE VECTORS FOR CHEMICAL AND BIOLOGICAL
WEAPONS
Exposure to chemical and biological weapons can occur
through several potential vectors. Airborne releases of
agents have remained the primary concern, because
very large populations can be exposed by this route.
Potential mechanisms of exposure include crop-dusting
airplanes, tainted letters, and release into confined
spaces (eg, subway tunnels, office buildings, theaters).
Although contamination of the water supply is also a
potential vector for exposure, there are very few chem-
ical or biological agents that are both water-stable and
resistant to water-purification techniques.28 Finally, the
contamination of food that is either unprocessed (eg,
uncultivated grain) or processed (eg, a consumer prod-
uct) is considered a potential means of exposure to
chemical or biological weapons.29

SPECIFIC VULNERABILITIES IN CHILDREN
After events of chemical or biological terrorism, children
have a greater risk of both exposure and harm, the result
of key developmental and physiologic vulnerabilities.

For each of the vectors of exposure to biological or
chemical weapons (air, water, or food), children possess

a significantly greater likelihood of exposure because of
their intake patterns. Children inhale considerably more
air on a per-weight basis than adults (400 vs 140 mL/kg
per minute, respectively). Consequently, for any con-
centration of airborne toxin, a child will inhale more of
the substance on a per-weight basis than an adult. Also,
substances that are heavier than air have their highest
concentration near the ground, closer to the breathing
zone of the child. Because children have less-keratin-
ized, more-permeable skin and/or a proportionately
greater body-surface area, they have both greater expo-
sure and a greater likelihood of systemic toxicity to
agents that fall on their skin.30 Children have fluid and
food intakes that differ significantly from adults. For
example, children ingest approximately 100 mL/kg per
day of water, compared with the 40 to 60 mL/kg per day
that adults ingest. Children drink more milk than adults,
placing them at risk of exposure to agents that can enter
the milk supply through contamination of the grass on
which cows feed; in the Chernobyl radiation disaster,
cows grazed in contaminated pastures, resulting in ex-
cess radioactivity in their milk. Children drinking this
milk sustained significant exposure to radioisotopes, in-
cluding iodine and strontium. Finally, children not only
eat more food on a per-kilogram basis but also have diets
that are distinctly different from adults (eg, greater con-
sumption of fruits).

Once exposed to a chemical or biological agent, chil-
dren have numerous physiologic vulnerabilities that
could lead to a greater risk of harm.1 These vulnerabili-
ties include undeveloped self-preservation skills that
make them less able to flee danger; an immature im-
mune system that makes them less able to contain in-
fection (eg, plague)31; less fluid reserve, which can result
in a greater risk of severe dehydration after exposure to
agents that produce excess gastrointestinal fluid loss; and
a greater risk of anxiety reactions and posttraumatic
stress disorder after witnessing or being victim to a ter-
rorist act.32–34

PUBLIC HEALTH PREPAREDNESS

The All-Hazards Approach
Over the last 5 years, a massive public health effort to
improve response capability to future acts of biological
terrorism has appeared. Such efforts have included an-
tibiotic stockpiling, resurrection of smallpox immuniza-
tion, and an unprecedented level of added support to
state and local public health departments. Similarly, to
respond to a possible chemical attack, extensive re-
sources have been provided to public health authorities
and first responders (fire, police, and emergency medical
services) to create systems that will provide effective
mitigation efforts. The initiation of these response cam-
paigns revealed large-scale weaknesses in state and local
public health infrastructure. Moreover, it became evi-
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dent that intense effort was being directed toward events
that might never occur rather than public health threats
of much greater likelihood (eg, the appearance of an
emerging infection or an unintentional hazardous
chemical release).35 Finally, it became clear that a frag-
mented and reactive public health–response plan is more
expensive and inefficient than a single, comprehensive
plan. As a result, disaster-response agencies and public
health authorities have increasingly embraced the con-
cept of the “all-hazards approach.” Representing a dra-
matic paradigm shift in the preparation for chemical and
biological terrorism, the all-hazards approach is designed
to augment public health infrastructure, using an inte-
grated model of disaster response.

Creation of all-hazards response systems has led to
significant enhancements in public health–response ca-
pabilities. For example, the same protocol created to
respond to the appearance of smallpox can be easily
modified to contain an outbreak of severe acute respi-
ratory syndrome (SARS). Similarly, an effective public
health–response protocol for a sarin release would be
equally effective for a hazardous-materials (“HAZMAT”)
release in the community.

Syndromic Surveillance
Overt acts of chemical and biological terrorism such as
the sarin release in Tokyo present the challenge of rap-
idly identifying the agent and mobilizing the proper
interventions. However, acts of chemical and biological
terrorism may also be covert. Examples include the re-
lease of anthrax in 2001 and contamination of ground
beef with nicotine in 2002. Covert incidents pose a sig-
nificantly greater public health challenge and are more
likely to induce widespread fear than overt events.
Mechanisms for early recognition of a covert chemical or
biological event, therefore, are necessary to contain the
incident and minimize its impact.

Syndromic surveillance, a specialized type of out-

break detection, is a term used to describe mechanisms
for monitoring health indices or events that reflect the
early stages of an infection or disease of public health
importance in an effort to minimize consequences.36,37

Syndromic surveillance is considered an important
means of identifying public health emergencies in their
initial stages. Syndromic surveillance techniques can be
clinician based or automated. Many syndromic surveil-
lance systems are emergency department based. In ad-
dition, most state and local health departments are pur-
suing automatic electronic laboratory disease reporting.

The traditional mechanism of syndromic surveillance
has been the clinician who recognizes unusual patterns
of disease and reports them to public health authorities.
The “astute clinician” principle places all health care
professionals (including physicians, nurses, emergency
medical technicians, epidemiologists, and health educa-
tors) in the role of sentinels for the appearance of disease
clusters or other clinical abnormalities. The pivotal role
of physicians and other health care professionals in syn-
dromic surveillance, particularly for acts of terrorism,
has led the CDC and other agencies to educate clinicians
about chemical and biological weapons release and the
diseases they produce. Clinical cues, case definitions,
and syndromes for chemical weapons exposure have
been published (Table 4), along with numerous re-
sources to expand clinicians’ ability to recognize covert
terrorist incidents.37,38

Over the last few years, there has also been a rapid
increase in the development of real-time, automated
syndromic surveillance tools. A rapidly proliferating
area, such automated decision support uses software to
identify sentinel events such as an unusual amount of
work or school absenteeism, changes in consumer pur-
chase of over-the-counter products (eg, cough syrups or
antipyretics), and changes in the chief-complaint profile
among those who visit primary care physicians or emer-
gency departments.39–41 For example, the CDC has de-

TABLE 4 Clinical Syndromes AssociatedWith Chemical and Biologic Agents

Category Clinical Syndrome Potential Etiologies

Cellular hypoxia Altered mental status, dyspnea, seizures, metabolic acidosis Cyanide, carbon monoxide, hydrogen sulfide, sodium azide
Cholinergic crisis Salivation, diarrhea, lacrimation, bronchorrhea, diaphoresis, miosis,

fasciculation, weakness, bradycardia, altered mental status,
seizures

Nicotine, nerve agents, organophosphates

Gastrointestinal illness Abdominal pain, vomiting, profuse diarrhea, hypotension,
cardiovascular collapse

Ricin, staphylococcal enterotoxin E, arsenic

Lacrimation Tearing, blepharospasm, incapacitation Lacrimators (“Mace”), ammonia, halogens (chlorine,
bromine)

Mucosal irritation Tearing, nose and mouth burning, sore throat Ammonia, halogens
Muscle rigidity Generalized muscle contractions, painful neck/limb spasm,

seizure-like activity
Strychnine

Muscle weakness Generalized muscle weakness, ptosis, respiratory embarrassment Botulism
Peripheral neuropathy Muscle weakness or atrophy, “stocking-glove” sensory loss,

depressed or absent deep tendon reflexes
Arsenic, thallium

Respiratory distress, acute onset Cough, wheeze, shortness of breath, generalized mucosal irritation Ammonia, halogens
Respiratory distress, delayed Cough, respiratory distress, wheeze, hypoxia, pulmonary edema Phosgene, sulfur mustard
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veloped the Early Aberration Reporting System as a
software tool available to clinicians and health depart-
ments around the nation (www.bt.cdc.gov/surveillance/
ears).

New Governmental Roles in Emergency Preparedness
Although emergency-preparedness legislation existed
before 2001, passage of additional rules between 2002
and 2005 resulted in massive efforts by the federal gov-
ernment to improve public health readiness across the
nation (Table 1). Over the last 4 years, appropriations
from federal to state public health agencies have been
substantial. The Department of Homeland Security was
established as a new member of the federal cabinet.
Several departments within the Department of Health
and Human Services have undergone extensive change,
such as the CDC, Food and Drug Administration, and
National Institutes of Health, all of which have reorga-
nized their practice, regulatory, and research priorities to
include chemical and biological terrorism, along with
other public health threats; in 2002, the CDC established
the Office of Terrorism Preparedness and Emergency
Response. At state and local levels, planning for chemical
and biological terrorism is now coordinated by multiple
agencies, including departments of health, emergency-
management agencies, poison control centers,42 and law
enforcement authorities.

The Strategic National Stockpile (SNS) has become
one of the most important initiatives in mass-casualty
disaster response.5 Designed to respond to disasters that
overwhelm local resources, the SNS includes such capa-
bilities as the delivery of medications and supplies to
areas of need within 12 hours of the request. SNS sup-
plies include a pediatric formulary and materials for
compounding tablets and capsules into liquid formula-
tions (www.bt.cdc.gov/stockpile/index.asp).

SYSTEMS ISSUES IN PREPAREDNESS FOR CHEMICAL AND
BIOLOGICAL TERRORISM

School and Child Care Center Preparedness
Children spend most of their waking hours in school or
child care centers, away from their parents and guard-
ians. Despite the fact that the majority of most children’s
day is spent in the care of the school system, efforts to
create a blueprint that assists schools in developing com-
prehensive disaster-response protocols have been weak.
School districts remain highly variable in the extent of
their preparation for public health emergencies of any
type, including chemical and biological terrorism.

Ideally, every school should produce its own response
protocols rather than following a one-size-fits-all disas-
ter plan that fails to take into account the school’s phys-
ical plant, student size and characteristics, the presence
of children with special needs, school nurse availability,
and proximity to certain areas such as industries, rail

yards, or highways.40 All schools, in conjunction with
local public health officials, should develop comprehen-
sive evacuation and sheltering-in plans. Because local
school bus fleets can typically evacuate only a fraction of
children at one time, a means of mobilizing additional
transport vehicles should be developed. General outlines
for the development of a school emergency-response
plan are found in Table 5.

Hospital Preparedness
Hospital protocols for pediatric victims of chemical or
biological terrorism must be established in both pediatric
and nonpediatric hospitals. These disaster protocols re-
quire an integrated response from the emergency de-
partment, ICU, operating rooms, and other key clinical
areas within the hospital. Response needs include an
adequate number of pediatric supplies, and a staff
trained in the care of ill children will be needed to
minimize morbidity and mortality.5,6 All hospitals should
have disaster protocols for pediatric patients, including
mobilization of child life specialists, volunteers, and oth-
ers who can provide comfort and distraction to children,
particularly if those children are not yet united with
their parents.

To be fully prepared for chemical or biological terror-
ism, pediatric and general hospitals must also have an
evacuation plan should the hospital environment be-
come uninhabitable. Although protocols for “vertical
evacuation” (ie, the removal of patients to other floors
within the same building) are well established in hospi-
tal-based disaster response, comprehensive plans for
complete building evacuation are less well developed.
Pediatric hospitals requiring full evacuation may have
the additional challenge of transporting pediatric pa-

TABLE 5 Key Aspects of School Response to Chemical-Biological
Terrorism and Other Public Health Emergencies

Assembly of the school crisis-response team
Principal, counselors, nurses, custodians

Contact and coordination with local public health–response team(s)
Evacuation52

Plan includes plans for rapid evacuation of physically and developmentally
disabled children from all floors

Plan includes strategy for evacuation/relocation in inclement weather
Relocation
Plan includes the transport of medications, contact telephone numbers, and
other essential material

Plan informs parents in advance of relocation site
Sheltering-in53

Designed for response to outdoor threats
Lockdown
Designed for response to a threat within the school

Communication with parents
Anticipates inability of parents to reach the school by telephone
Potentially includes automatic callout system, voice mail, parent contact “tree,”
or Web-based communication system

Policy for use of cellular phones by students during a disaster
Protocols for disaster response by after-school programs, including athletics
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tients to health care facilities with relatively few pediat-
ric resources. Nonetheless, memoranda of agreement
with nearby or affiliated institutions are a key part of a
comprehensive pediatric hospital disaster plan.

After exposure to a chemical or biological weapon,
children may become covered by toxic material that can
produce skin injury or be absorbed, producing systemic
toxicity. In the case of infectious material, the contami-
nation of skin could be sufficient to represent a threat to
health care professionals as well as the victim. When
children are covered with unknown but potentially dan-
gerous chemical or infectious material, immediate de-
contamination is required.43 Topical decontamination
has 2 distinct components: disrobing and showering. To
minimize exposure to health care professionals and pa-
tients within the health care facility, the child should be
disrobed outdoors, before entering the ambulance or
building. Disrobing alone accounts for more than 85% of
topical decontamination and is an extremely effective
means of ending exposure. When possible, the victim
should disrobe himself or herself to minimize exposure
to others. Health care professionals should not assist in
disrobing unless they are wearing appropriate PPE.

Showering complements disrobing by further remov-
ing chemicals, microbes, and debris. As with disrobing,
showering must occur outdoors; protocols should in-
clude strategies for preventing hypothermia in children.
Principles of showering include the establishment of 3
management zones in the decontamination staging area
(so-called hot, warm, and cold in reference to the site’s
degree of contamination), use of water that has been
warmed to a temperature of 100°F, a water pressure of
60 psi, and, if possible, containment of the wastewater. If
the toxic material is oily or firmly adherent to the child’s
skin, soap or a mild shampoo should be used; solutions
such as mild bleach should not be used on children
because of the risk of skin injury.5 If an outdoor shower
is not available, the child can be simply disrobed before
being brought into the health care facility for care. De-
contamination can be a frightening procedure for chil-
dren, exacerbated by the identity-concealing PPE that
clinicians are wearing. Efforts should be made to keep
parents nearby; when possible, parents should be used to
assist with their child’s decontamination.

All health care professionals who assist in decontam-
ination must protect themselves by wearing appropriate
PPE. Currently, there are 4 levels of PPE, ranging from
level A, which is the highest level of protection, to level
D, which consists of simple gown, gloves, and surgical
mask. For hospital personnel, level C PPE (a chemical-
resistant suit and gloves, with an air-purifying respira-
tor) is considered adequate for hospital-based manage-
ment of most contaminated victims. Health care facilities
should develop plans for rapid access to such equipment.
Staff should be appropriately trained. Other principles of

decontamination and PPE are outlined in Table 6 and
have been published recently.44,45

Community Health Center Preparedness
Community health centers (CHCs) and local health de-
partments are, in most major metropolitan areas, an
important source of “safety-net” health care and social
support to a community. In a large-scale terrorist disas-
ter, CHCs could play a pivotal role in supporting the
community and nearby hospitals. First, in the event of
an infectious outbreak, families will likely go to their
CHC for treatment and to obtain information from pro-
fessionals whom they trust and who are more likely to
provide culturally competent care. In addition, after a
multiple-casualty incident, hospitals may become too
crowded to treat every patient. In such cases, CHCs
could potentially be used as alternate care sites, provid-
ing care to those with minor injury and assisting in
interventions (eg, mass administration of antimicrobial
agents). CHCs, therefore, should be included in planning
by local public health authorities.5

Office Preparedness
The pediatrician should have an important role in the
community response to any disaster involving children.
First, the pediatrician’s office may be the preferred site of
care for many victims who are transporting themselves
for treatment. Both chemically contaminated children
and children with suspected illness from a biological
weapon might go directly to the pediatrician’s office.
Consequently, pediatricians should consider the devel-
opment of office protocols for disasters, including (1)
management of a child who requires decontamination,
(2) management of a child with a potentially transmis-

TABLE 6 Principles of Decontamination

All decontamination should occur outside the health care facility.
All health care professionals should wear appropriate PPE, as determined by their
safety officer and occupational health specialist.

All levels of health care professionals should be trained to use PPE, including
physicians, nurses, clinical assistants, security, and environmental services.

Remove clothing from the victims as quickly as possible. Victims should disrobe
themselves when possible.

Discarded clothing should be placed in labeled plastic bag and stored for
possible use by law enforcement.

Shower water should have a temperature of approximately 100° F and a pressure
of 60 psi.

Water alone is used routinely. If material is oily, a mild soap or shampoo can be
added.

Victims should shower for 5 minutes unless specific alternative recommendations
are given.

If possible, water effluent should be contained rather than placing it in the local
wastewater stream.

Use heat lamps, blankets, and other mechanisms to prevent hypothermia.
Critically ill victims should simply be disrobed and not showered before entering
the health care facility. Cover hands, feet, and other exposed areas if there is
evidence of gross contamination.

If there are multiple victims, anticipate the need to perform out-of-hospital triage.
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sible infection, and (3) management of a sudden influx
of pediatric patients after a large-scale incident.5 The
AAP textbook Childhood Emergencies in the Office, Hospital,
and Community46 is a useful resource to assist in office
planning for such emergencies. Pediatricians should also
consult their state and local health departments, because
most have electronic health alert networks.

Surge Capacity
An effective response to large-scale chemical or biolog-
ical terrorism (ie, an incident with more casualties than
routine operations can accommodate) requires the cre-
ation of surge-capacity protocols. Federal, state, and lo-
cal public health authorities are essential in assisting
health facilities during crises of large magnitude. None-
theless, both pediatric and nonpediatric hospitals should
consider how a large-scale event would affect their fa-
cility. Plans for such an event might include (1) the
creation of additional bed spaces through cohorting, (2)
mechanisms for the rapid discharge of inpatients to in-
crease capacity, (3) an inventory of all sites in the hos-
pital where critical care can be provided, (4) establish-
ment of a site, ideally out of the hospital, for patient
triage, (5) identification of care sites for those whose
injuries are minor, (6) mechanisms for labeling and
tracking patients, particularly children who arrive with-
out personal identification, and (7) plans for maintain-
ing hospital security by preventing the entry of contam-
inated victims and other unauthorized individuals. For
nonpediatric hospitals, surge-capacity plans for a mass-
casualty chemical or biological incident involving chil-
dren should also include mechanisms for mobilizing
health care professionals with pediatric expertise. Surge-
capacity principles are summarized in Table 7. Disaster
medical assistance teams (DMATs), supported by the US
Public Health Service, have been created by the National
Disaster Medical System to provide assistance to regions
after a large-scale disaster. However, among the 27
DMATs in the United States, only 2 are dedicated pedi-
atric DMATs, significantly limiting the federal response
capability to a pediatric mass-casualty incident. The Met-

ropolitan Medical Response System, another federal ef-
fort designed to create regional “medical strike teams,”
has no clearly established pediatric capability or stan-
dards.

Mental Health
The mental health consequences of terrorism are exten-
sive and, in many cases, enduring. Children have a
disproportionate risk of developing emotional and be-
havioral sequelae; investigations after the September
11th attacks found that as many as 25% of children
developed acute anxiety followed by posttraumatic
stress disorder.33,47,48 Children can develop a broad range
of behavioral problems after a disaster, whether they
witness the incident or simply observe their parents’
response to an incident (eg, from a television broadcast).
Overt manifestations may include emotional lability, in-
somnia, frequent crying, depression, fear, and “anniver-
sary grief.” Alternatively, mental health consequences
may also be subtle and elusive (eg, manifesting as mul-
tiple somatic complaints).

Parents may similarly become psychological casualties
after chemical or biological terrorism. Visual replay of
events on television may contribute to the development
of long-term behavioral disturbances. As with children,
the parent may have overt or subtle signs of distress.
Adults typically display loss of appetite, insomnia, de-
pression, hopelessness, and acute anxiety.

Finally, health care professionals who care for victims
of chemical or biological terrorism can develop mental
health consequences. There is an extensive body of lit-
erature indicating that health care professionals can be-
come extremely depressed, developing posttraumatic
stress disorder after caring for victims. To reduce the risk
of this occupational hazard, the concept of critical inci-
dent stress debriefing (CISD) was created many years
ago. In principle, a prompt debriefing session can be
therapeutic by permitting staff to verbalize their feelings
and anxieties about what they have experienced. CISD
has become a common part of postevent disaster man-
agement. Recently, however, questions about the effi-
cacy of CISD in reducing mental health sequelae among
health care professionals have been raised.49 There are
increasing concerns that the process of debriefing forces
health care professionals to relive events, undoing inter-
nal resolution that is already underway. In addition, the
process of group debriefing may carry the risk of having
health care professionals hear about disturbing events
that they themselves did not witness, creating anxiety
and depression that was not present initially. Although
this issue remains controversial, there is consensus that
efforts should be made to identify health care profession-
als who are suffering psychological sequelae from their
involvement in responding to an act of chemical or
biological terrorism.

TABLE 7 Surge-Capacity Principles for Hospitals

Preparation
Obtain PPE, showers, and other emergency-response equipment
Stockpile supplies
Stockpile or plan for additional pharmaceuticals
Perform drills; consider tabletop exercise

Response
Anticipate a 1:5:7 ratio of critically ill/urgently ill (“walking wounded”)/well
(“worried well”) casualties

Anticipate the “second-wave” phenomenon
Reserve the emergency department for critically ill patients
Perform triage and decontamination outside the hospital
Ensure campus security from unauthorized intrusion
Identify and utilize alternate sites of care; identify transportation options
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Individual/Family Preparedness
Large-scale disasters, whether they are natural (eg, hur-
ricanes or floods), unintentional (eg, hazardous-materi-
als release), or intentional (ie, terrorist), can occur at any
time. All families, particularly families with children,
should have a disaster plan. Such plans should include
communication in the event of cellular phone failure, a
reunification plan if disaster occurs when family members
are not together, and emergency provisions in the home.
Multiple resources are available to assist families in home
disaster planning (www.ready.gov/index.html and www.
fema.gov/plan/index.shtm).

RECOMMENDATIONS TO PEDIATRICIANS

1. Because the threat of chemical or biological terrorism
continues and children are likely to be affected dis-
proportionately by such acts, pediatricians should be
knowledgeable about agents of concern and their
management and the response systems that are
needed to minimize physical and mental trauma to
children. Following the principle of the all-hazards
approach, pediatricians should become and remain
knowledgeable about principles of preparation and
response to similar public health emergencies (eg,
hazardous-materials incidents or emerging infec-
tions).

2. Pediatricians should participate, as need and oppor-
tunity arises, in local public health activities in chem-
ical and biological terrorism preparedness. The pedi-
atrician can be a valuable resource to public health
authorities in issues such as first-responder training
and hospital preparedness. In addition, involvement
of pediatricians in these activities increases the like-
lihood that the needs and vulnerabilities of children
will be considered.

3. Pediatricians should work, where possible, with local
school systems to develop plans for rapid evacuation,
relocation, triage, and initial care of children who are
in school when an act of chemical or biological ter-
rorism occurs.

4. Because pediatric victims of chemical or biological
terrorism may present to their pediatrician’s office,
there should be consideration of plans and protocols
for management of such children on site. Such prep-
aration may include the establishment of out-of-
building decontamination protocols and isolation of
potentially infectious patients from others.

5. Pediatricians should be prepared to assist families in
disaster planning by providing education on key prin-
ciples such as basic emergency equipment in the
homes, including flashlights, alternative heating,
lighting, and a supply of water, food, and clothing.
Discussion about how to talk to children about war
and terrorism should be included.50

6. Pediatricians should evaluate and ensure proper
treatment for children for mental health sequelae
after chemical-biological terrorism, particularly be-
cause these sequelae can develop days to months
after the event.51 The AAP Web site offers multiple
resources for pediatricians and families (www.
aap.org/terrorism/index.html, www.aap.org/profed/
childrencheckup.htm, www.aap.org/advocacy/releases/
disastercomm.htm, and www.aap.org/terrorism/topics/
psychosocial�aspects.html).

RECOMMENDATIONS TO GOVERNMENT

1. The needs of children should be addressed in all pre-
paredness efforts at the federal, state, regional, and
local levels.

2. All recommendations made by the National Advisory
Committee on Children and Terrorism (www.bt.cdc.
gov/children/recommend.asp), designed to ensure
that children are included in emergency-response
planning, should be implemented.

3. Public health agencies should make a concerted effort
to assist schools and school districts in their prepared-
ness efforts. Emergency-response plans for schools
should be tailored to the individual school and its
location, population, staff, and resources.

4. DMATs created by the National Disaster Medical Sys-
tem will play a key role in a mass-casualty incident
involving children. The pediatric training of these
teams should be comprehensive. Creation of addi-
tional pediatric DMATs should be considered.

5. Public health agencies should continue to actively
provide assistance and resources to hospitals, pediatric
offices, CHCs, and other health care facilities to ensure
that they are prepared to respond to a chemical or
biological terrorist incident that involves children.

6. As funding for emergency preparedness continues,
the needs of children should always be included among
the deliverables and performance benchmarks.
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Policy Statement—Chemical-Management Policy:
Prioritizing Children’s Health

abstract
The American Academy of Pediatrics recommends that chemical-
management policy in the United States be revised to protect children
and pregnant women and to better protect other populations. The Toxic
Substance Control Act (TSCA) was passed in 1976. It is widely recog-
nized to have been ineffective in protecting children, pregnant women,
and the general population from hazardous chemicals in the market-
place. It does not take into account the special vulnerabilities of chil-
dren in attempting to protect the population from chemical hazards. Its
processes are so cumbersome that in its more than 30 years of exis-
tence, the TSCA has been used to regulate only 5 chemicals or chemical
classes of the tens of thousands of chemicals that are in commerce.
Under the TSCA, chemical companies have no responsibility to perform
premarket testing or postmarket follow-up of the products that they
produce; in fact, the TSCA contains disincentives for the companies to
produce such data. Voluntary programs have been inadequate in re-
solving problems. Therefore, chemical-management policy needs to be
rewritten in the United States. Manufacturers must be responsible for
developing information about chemicals before marketing. The US En-
vironmental Protection Agency must have the authority to demand
additional safety data about a chemical and to limit or stop the mar-
keting of a chemical when there is a high degree of suspicion that the
chemical might be harmful to children, pregnant women, or other
populations. Pediatrics 2011;127:983–990

INTRODUCTION
Over the past several decades, tens of thousands of chemicals have
entered commerce and the environment, often in extremely large
quantities (eg, multiple millions of pounds per year). There has also
been an explosion of knowledge about special vulnerabilities and dif-
ferential exposures that children and pregnant women have to envi-
ronmental toxicants. A growing body of research indicates potential
harm to child health from a range of chemical substances.

The primary federal law that governs chemical management in the
United States, the Toxic Substances Control Act (TSCA) (Pub L No. 94-469
[1976]), is not protective of the health of children and pregnant women
and has not undergone any meaningful revision since its passage al-
most 35 years ago. Since then, of the tens of thousands of chemicals
that are in commerce, the TSCA has been used to regulate only 5
chemicals or chemical classes: polychlorinated biphenyls (PCBs); fully
halogenated chlorofluoroalkanes; dioxin; asbestos; and hexavalent
chromium.1 The TSCA is so ineffective that it took a separate act of
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Congress to amend the TSCA so that
the US Environmental Protection
Agency (EPA) could regulate asbestos,
one of the most dangerous toxic sub-
stances. It is because of the inadequa-
cies of the TSCA that parents and pedi-
atricians have been subjected to
multiple high-profile media blitzes
about specific chemicals, such as
phthalates in toys and bisphenol A in
infant bottles,2,3 that create anxiety
without solving the problems of risky
chemical exposures.

The American Academy of Pediatrics rec-
ommends that chemical-management
policy in the United States be substan-
tially revised to better protect children
and pregnant women.

THE HOPE OF “BETTER LIVING
THROUGH CHEMISTRY”

From the mid-19th century until today,
there has been phenomenal growth in
our knowledge about chemistry. Cur-
rently, there are more 80 000 chemi-
cals in commerce in the United States,
more than 3000 of which are consid-
ered to be “high-production volume”
chemicals (chemicals produced in or
imported into the United States in
quantities of�1 million pounds/year).
Under the EPA Inventory Update Re-
porting program, the chemical-
manufacturing industry estimated
that approximately 27 trillion pounds
of chemicals were produced in or im-
ported into the United States per year
in the early part of this decade, which
is the equivalent of approximately 74
billion pounds/day (nearly 250 pounds
per person) and does not include fuels,
pesticides, pharmaceuticals, or food
products.4 Many of these chemicals
are in the environment, and some af-
fect the health of children.

From biomonitoring data from the
Centers for Disease Control and Pre-
vention5 and other documentation6–11 it
is known that there is widespread hu-
man exposure to many of these sub-

stances (see Fig 1). These chemicals
are found throughout the tissues and
body fluids of children and adults alike,
including blood, cord blood, and hu-
man milk.

Few of the chemicals that are sup-
posed to be controlled by the TSCA
were intended for human consump-
tion. Because the TSCA does not re-
quire premarket testing of these
chemicals, scientific studies of their ef-
fects on the human body may be
scarce or nonexistent. Food additives,
pesticides, and pharmaceuticals, all of
which are intended for human con-
sumption (although at low levels in the
case of pesticides), do require pre-
market testing and, depending on the
product, some postmarket follow-up.
However, the paradigm established for
food additives, pesticides, and phar-
maceuticals should not be taken as a
model for chemical management.
There are too many chemicals and too
many tests that would need to be per-
formed to use individual chemical test-
ing as a means of ensuring safe chem-
ical management.

CHILDREN ARE NOT LITTLE ADULTS

Children have unique physiologic, de-
velopmental, and behavioral differ-
ences that influence their environmen-
tal exposures. Because children are
smaller than adults, their surface
area–to–body mass ratio is greater.
Children eatmore food and drinkmore
water per unit of body weight than
do adults.12 The respiratory minute
ventilation—inspired air per unit time
adjusting for weight—is greater in
young children than in adults.13

Children’s behavior changes with age,
and with it, the routes of exposure to
chemicals change.14 Infants are inca-
pable of independent locomotion,
which makes it impossible for them to
remove themselves from environmen-
tal hazards such as heat and cold. Chil-
dren of all ages spend more time on
the floor or ground than do adults.
Therefore, children will come into
more contact with contaminants on
these surfaces.

Exposure of people to environmental
toxicants may affect fertility. A recent

Organophosphate pesticides,
2%
Pyrethroid pesticideds, 2%

Polychlorinated dibenzofurans,
2%
Polychlorinated biphenyls
(PCBs), 5%
Nonīdioxin-like PCBs, 7%

Polychlorinated dibenzo-p-
dioxins, 7%
Organochlorine pesticides, 7%

Polyaromatic hydrocarbons
(PAHs), 12%
Phytoestrogens, 14%

Phtalates, 15%

Metals, 27%

FIGURE 1
Distribution of detected chemicals in the Centers for Disease Control and Prevention biomonitoring
study, 2005. (Modifiedwith permission fromRushing R. Reproductive Roulette: Declining Reproductive
Health, Dangerous Chemicals, and a New Way Forward. Washington, DC: Center for American Prog-
ress; 2009. Available at: www.americanprogress.org/issues/2009/07/reproductive_roulette.html.)
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study of blood levels of polybromin-
ated diphenyl ether (PBDE) flame re-
tardants in women found that it took
significantly longer for women with
higher PBDE levels to get pregnant.15

Exposure of the fetus in utero to at
least 1 pharmaceutical, diethyl stilbes-
trol (DES), is recognized to produce ad-
verse health effects on the children
and even the grandchildren of that fe-
tus.16 Further researchmay reveal that
there may be such a concern with
chemicals in the environment as well.

As children grow and mature, their
bodies may be especially vulnerable to
certain chemical exposures during
critical windows of development. Neu-
rologic and endocrine systems have
demonstrated particular sensitivity
to environmental toxicants at certain
stagesof growth. Thesedifferences inbi-
ological susceptibility and exposures in
children versus adults support the need
for strong consideration of children in
chemicals policies. This principle must
underpin all chemical-management leg-
islation and regulation.

THE TSCA FAILS TO PROTECT
CHILDREN AND PREGNANT WOMEN

A number of federal laws govern the
safety of food additives, cosmetics,
pharmaceuticals, and pesticides (Ta-
ble 1). The TSCA, which was passed in
1976, with subsequent modifications,
sets out the current federal frame-
work for the regulation of most chem-
icals. Congress established the follow-
ing as the original goals of the TSCA:

1. to develop adequate data about the ef-
fects of chemical substances and mix-
tures on health and the environment
and to ensure that the manufacturers
and processors of such chemical sub-
stances and mixtures be responsible
for the development of such data;

2. to provide adequate authority to
regulate chemical substances and
mixtures that present an unreason-
able risk of injury to health or the

environment and to take actionwith
respect to chemical substances
and mixtures that are imminent
hazards; and

3. to ensure that authority over chem-
ical substances and mixtures does
not impede unduly or create unnec-
essary economic barriers to tech-
nologic innovation while ensuring
that the innovation and commerce
of chemical substances and mix-
tures do not present an unreason-
able risk of injury to health or the
environment.17

Unfortunately, the TSCA has not met its
goals. The law suffers from a number
of defects that render it ineffective in
assessing the risk posed by chemicals.
Without sufficient information on the
safety or health effects of chemicals, it is
impossible for the EPA to engage in ap-
propriate regulation. Key weaknesses of
the TSCA include the following.

● Costs of TSCA safety testing are of-
ten borne by the public sector. Man-
ufacturers of chemicals are not re-
quired to test chemicals before they
are marketed or to collect data
from tests that may have been per-
formed by others. The TSCA places
the burden of obtaining information
about the potential toxicity of a
chemical on the public rather than
the manufacturer. The EPA is
charged with developing informa-
tion on toxicity, but the agency has
neither the technical nor the finan-
cial resources to perform extensive

research on even a fraction of the
tens of thousands of chemicals in
commerce.

● The TSCA has created a non–
evidence-based system for chemi-
cal management. Manufacturers
are required to notify the EPA of
their intent to market a new chemi-
cal; however, they are not required
to perform any safety testing before
notifying the EPA. The EPA estimates
that most such notifications do not
include test data of any type, and
only approximately 15% include
health or safety test data.18 It is
ironic that companies may harm
themselves by performing pre-
manufacture testing, because they
must disclose any health or safety
data they obtain. This system dis-
courages manufacturer safety test-
ing and also results in chemicals for
which there are less data seeming
to be safer than chemicals forwhich
there are more data.

● Concerns about chemicals are per-
mitted to be kept from the public. In
their notifications to the EPA, chem-
ical companies may declare large
amounts of information to be “con-
fidential business information.” This
broad exemption has effectively
prevented the EPA from sharing in-
formation about potentially hazard-
ous chemicals with community
groups, local and state govern-
ments, and foreign governments or
international organizations.

TABLE 1 US Legislation Concerning Chemicals

Act Year Passed Subject

Federal Food, Drug, and Cosmetics
Act (FFDCA)

1938 Gives authority to the US Food and Drug
Administration to oversee the safety of
food, drugs, and cosmetics

Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA)

1972 Pesticides

Toxic Substances Control Act (TSCA) 1976 Chemicals
1988 and 1990: asbestos and radon
1992: lead-based paint
2002: healthy and high-performance schools

Food Quality Protection Act (FQPA) 1996 Pesticides
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● Chemicals introduced before 1976
have little oversight. The TSCA dis-
tinguished between chemicals in ex-
istence in 1976 and those intro-
duced after passage of the law.
Those on the market in 1976 were
assumed to be relatively safe and in
need of less testing than “new”
chemicals. To pursue regulation of
these “grandfathered” chemicals,
the EPA must demonstrate that a
chemical has a high likelihood of
causing harm before it can order
testing to determine if there is a
health risk. Between 1979 and 2005,
the EPA used its authority to require
testing on fewer than 200 chemicals
in commerce.1

● Implementation of TSCA regulatory
action is unwieldy. Rule-making un-
der the TSCA is extremely time-
consuming and labor intensive. Af-
ter a nearly decade-long effort to
ban asbestos, the EPA found its ini-
tiative struck down by the courts on
the basis that the agency had over-
stepped its authority under the
TSCA. Since passage of the TSCA, the
EPA has issued regulations to ban or
limit only 5 existing chemicals or
chemical classes.18

● The TSCA does not allow review of
chemicals by group. The TSCA re-
quires regulation on a chemical-
by-chemical basis. With tens of
thousands of chemicals in need of
review and the multiyear process
for each such undertaking, it
would require many decades to
review just the high-production
chemicals. For example, the find-
ing of toxicity of a radioactive sub-
stance such as plutonium would
not allow another similar sub-
stance such as uranium to be de-
fined as toxic. The TSCA would re-
quire that testing on the second
compound be conducted com-
pletely anew.

THE EPA HAS ATTEMPTED TO
IMPLEMENT THE TSCA THROUGH
VOLUNTARY ACTION

The EPA has implemented several vol-
untary programs in attempts to com-
pensate for inadequacies of the TSCA.
These programs include the Endocrine
Disruptor Screening Program, the Vol-
untary Children’s Chemical Evaluation
Program, and the Chemical Assess-
ment and Management Program. Be-
cause these programs are voluntary,
the EPA cannot require companies to
produce information about the health
and safety risks of these chemicals.
Each of these programs has produced
few data over long periods of time, and
none has led to any significant regula-
tory changes.1,19 For example, the Endo-
crine Disruptor Screening Program
was called for in legislation passed in
1996, but the EPA only issued its first
test orders, the first step in amultistep
process, in October 2009.20 The Volun-
tary Children’s Chemical Evaluation
Program was launched by the EPA at
the end of 2000. It had the meager goal
of gathering information on health ef-
fects, exposure, risk, and data needs
for 23 chemicals to which children
have a high likelihood of exposure.
More than a decade later, for various
reasons, complete data are not avail-
able for any of those chemicals.21 Be-
cause of its inadequacies, in Septem-
ber 2009 the EPA replaced the
Chemical Assessment and Manage-
ment Program with what it hopes will
be a “more comprehensive approach
to chemicals management.”22

CALLS TO REFORM THE TSCA

The American Medical Association,23

the American Public Health Associa-
tion,24 and the American Nurses Asso-
ciation25 have all endorsed the need for
changes to the TSCA. Recognizing that
“[t]he science of testing chemicals and
understanding their health or environ-
mental effects has evolved consider-

ably since TSCA was enacted,” the
American Chemistry Council has also
called for the modernization of the
TSCA to “. . . help assure that we pro-
tect . . . our children . . .”26

A number of environmental health pol-
icy entities have been critical of the
TSCA.4,27–30 In addition, the US Govern-
ment Accountability Office has issued a
number of reports in which the TSCA
was criticized.1,18,31–33 In 2009, the Gov-
ernment Accountability Office added
the TSCA to its high-risk list for federal
legislation that needs to be updated.34

In 2009, the EPA established 6 essential
principles for reform of chemicals
management legislation (Table 2).35

The proposed principles address
many of the deficiencies of the TSCA
discussed above.

STATE ATTEMPTS AT CHEMICAL-
MANAGEMENT POLICY

In the absence of up-to-date federal
regulatory policy, many states have at-
tempted to fill the gap. A handful of
state legislatures have undertaken
measures to control individual chemi-
cals, such as bisphenol A, or attempted
the comprehensive identification, pri-

TABLE 2 Six Essential Principles for Reform of
Chemical-Management Legislation
(EPA36)

Chemicals should be reviewed against safety
standards that are based on sound science
and reflect risk-based criteria protective of
human health and the environment.
Manufacturers should provide the EPA with the
necessary information to conclude that new
and existing chemicals are safe and do not
endanger public health or the environment.
Risk-management decisions should take into
account sensitive subpopulations, cost,
availability of substitutes, and other relevant
considerations.
Manufacturers and the EPA should assess and
act on priority chemicals, both existing and
new, in a timely manner.
“Green” chemistry should be encouraged, and
provisions that ensure transparency and
public access to information should be
strengthened.
The EPA should be given a sustained source of
funding for implementation.
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oritization, and regulation of chemi-
cals.36 Some states have targeted their
efforts specifically at chemicals of con-
cern in children’s products. Chemicals
that have been the subject of state
laws include phthalates and fire retar-
dants. Officials from California, Con-
necticut, Illinois, Maine, Maryland,
Massachusetts, Michigan, New Hamp-
shire, New Jersey, New York, Oregon,
Vermont, and Washington have issued
a list of principles on reform of the
TSCA (Table 3).37

EXAMPLES OF INTERNATIONAL
EFFORTS TO REGULATE CHEMICALS

Over the past decade, an increasing
number of nations have attempted to
exert greater control over the en-
trance of new chemicals into com-
merce and their use in various con-
texts. A number of treaties have
addressed certain classes of pollut-
ants (eg, the Stockholm Convention on
Persistent Organic Pollutants), and
more comprehensive approaches
have been attempted by individual na-
tions or international entities.

In 1999, Canada passed legislation that
requires the development of a catego-
rization and prioritization system for
the Domestic Substances List, its
chemicals registry. The Domestic Sub-
stances List catalogued approximately
23 000 chemicals known to be in com-
merce in Canada since the mid-1980s.
The review, which was completed in
2006, methodically categorized the
chemicals to prioritize those of great-

est concern for review and possible re-
striction. On the basis of a screening
assessment, chemicals were: desig-
nated as Canadian Environmental Pro-
tection Act (CEPA)–toxic, in which case
they were subject to additional regula-
tion and restriction; added to the pri-
ority substances list, which requires
an in-depth assessment to be com-
pleted within 5 years; or set aside as
not requiring further study at the
time.38 This process resulted in the
designation of 85 substances as CEPA-
toxic39 and the placement of 67 on the
priority substances list.40 Although the
Domestic Substances List categoriza-
tion has been hailed as amodel, critics
have stated that Canadian law does not
permit aggressive enough regulation
to occur on those substances consid-
ered to be CEPA-toxic.

In early 2006, the United Nations Envi-
ronment Program’s Governing Council
adopted the Strategic Approach to In-
ternational Chemicals Management
(SAICM), a strategy developed and ne-
gotiated with the participation of a
wide range of stakeholders frommore
than 140 countries. The SAICM global
plan of action sets out nearly 300 dif-
ferent activities that will help coun-
tries reach the plan’s overall objective
of achieving the sound management of
chemicals throughout their life cycle
so that, by 2020, they are used and pro-
duced in ways that reduce major ad-
verse effects on health and the envi-
ronment.41,42 The SAICM includes
activities in the area of policy change,
research, and capacity-building,
among others. It must be noted, how-
ever, that the strategy is purely volun-
tary for all participating nations, and
each country is free to adapt and alter
the approaches used. There is no for-
mal oversight of the strategy or any
enforcement of its recommendations.

In perhaps the most ambitious regula-
tory effort to date, the European Union
(EU) established the new Registration,

Evaluation, Authorisation and Restric-
tion of Chemicals (REACH) regulation
in 2006.43 The stated aim of REACH is to
“to improve protection of human
health and the environment from the
risks of chemicals while enhancing the
competitiveness of the EU chemicals
industry.”44 This system, which began
to phase in during 2007 and will con-
tinue its staged implementation over a
decade, sought to develop a compre-
hensive regulatory regime for chemi-
cals with the ultimate goal of restrict-
ing the use of the most toxic
substances. Companies must register
all chemicals that are sold in the EU
market in quantities above 1 metric
ton. A list of substances of very high
concern is under development, which
will constitute chemicals for which
substitution is required whenever fea-
sible and which will require an autho-
rization for each individual use of a
substance of very high concern. As of
late 2009, 16 substances had been offi-
cially identified as substances of very
high concern,45 but nonprofit organiza-
tionswerepressing for theadditionof at
least 350 more substances to this desig-
nation.46 Although REACH was developed
as a system that will cover all EU coun-
tries, there is some flexibility for mem-
ber nations to opt out of or alter certain
provisions. Many key provisions of
REACH have not yet been implemented,
so its full impact is, as yet, unclear.

RECOMMENDATIONS FOR
GOVERNMENT AND ADVOCACY

1. Whenever a new chemicals policy
is developed or existing policy is
revised, the wide range of conse-
quences of chemical use on chil-
dren and their families should be
a core component.

2. Federal, state, and local policies
should support and enforce sound
chemical management. Policies
should incorporate the following
principles.

TABLE 3 State-Proposed Principles on Reform
of the TSCA38

Require chemical data-reporting
Demonstrate that chemicals and products are
safe
Prioritize chemicals of concern
Protect the most vulnerable
Promote safer chemicals and products
Address emerging contaminants
Strengthen federal law and preserve states’
rights
Fund state programs
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a. The regulation of chemicals
must be based on evidence.
However, decisions to limit or
ban chemicals or classes of
chemicals from commerce or
to promote the substitution of
demonstrably less hazardous
chemicals should be based on
reasonable levels of concern
and not depend on demon-
strated negative health effects
after release.

b. “Old” and “new” chemicals
must meet the same require-
ments for evidence.

c. Although testing of individual
chemicals should not be the
sine qua non for decisions to
limit or ban chemicals or
classes of chemicals, when
testing is appropriate, those
who propose to market a
chemical must be mandated to
provide evidence that the prod-
uct has been tested in systems
that provide information that is
relevant to the special needs of
pregnant women and children,
including data on reproductive
toxicity; developmental toxicity,
including but not limited to
neurodevelopmental toxicity;
and endocrine disruption, as it
relates to reproduction, neuro-
toxicity, and puberty.

d. Decisions should be based on
information about hazards,
proposed use, and potential ex-
posures. Hazard implies intrin-
sic properties of chemicals or
classes based on molecular
structure (eg, persistence, car-
cinogenicity, or neurotoxicity).
When appropriate for hazard
determination, there must be
consideration of aggregate
(exposure to a single pollutant
via multiple pathways) and cu-
mulative (concurrent expo-
sures to multiple pollutants

with a common mechanism of
action via multiple pathways)
exposure concepts similar to
those of the Food Quality Pro-
tection Act.

e. Chemicals must meet safety
standards similar to those met
by pharmaceuticals or pesti-
cide residues on food, that is,
“reasonable certainty of no
harm.” Exceptions should be
available for chemical use
when no safer alternatives ex-
ist. Such exemptions should re-
quire individual regulatory ap-
proval and biannual review to
ascertain whether the exemp-
tion is still necessary.

f. There must be postmarketing
surveillance of the effects of a
chemical, and the EPA must
have the authority and means
to remove a chemical if post-
marketing surveillance indi-
cates that it no longer meets
the standard for being re-
leased to the market.

g. Companies that propose to
place a new chemical on the
market must develop a means
for biomonitoring of that chem-
ical before it is marketed.

h. Companies must develop a
public information document
for each new chemical mar-
keted. This document must be
in lay language and approved
by the EPA before the chemical
is marketed. A companion doc-
ument must be developed for
all consumer products that
contain the chemical and must
be updated with each new for-
mulation of the product or ev-
ery 3 years. This document
must include the results of any
premarket testing and any
postmarket surveillance. It
must include information
about risks associated with

acute, high-dose exposure and
chronic low-dose exposure as
well as contact information for
people who need additional
information.

3. The EPA must have a relatively sim-
ple process to require additional
testing when information suggests
the need for such testing.

4. Federal biomonitoring programs,
such as the Centers for Disease
Control and Prevention National
Biomonitoring Program, must be
expanded. It is recognized that
this program provides secondary
prevention, but it may serve as an
early warning system. Stored
samples may allow look-backs
when new problems develop in
the future.

5. Federal funding should be pro-
vided for research to prevent,
identify, and evaluate the effects
of child exposures to chemicals.
Development of additional chemi-
cal testing methodologies is
needed to ensure that exposures
to existing and new chemicals can
be identified. Consensus in the sci-
entific community is needed on
methods and biomarkers to iden-
tify and evaluate chemicals for ad-
verse effects through endocrine
disruption. Funding to support
studies to examine long-term and
subclinical chemical effects is
needed.

6. Federal policies should reward and
promote developments in green
chemistry that serve to replace exist-
ing chemicals of concern and their
commercial applications.

RECOMMENDATIONS FOR
PEDIATRICIANS

1. Pediatricians should familiarize
themselves with the information
about chemicals in the environment
and their effects on child health.
Many chemicals are reviewed in the
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American Academy of Pediatrics
manual Pediatric Environmental
Health.47 The third edition of this
book will be available in 2011.

2. Pediatricians should learn about
the resources contained in the Envi-
ronmental Health and Toxicology
pages of the National Library of
Medicine Web site. (http://sis.nlm.
nih.gov/enviro.html). Those por-
tions that will be of most use in
counseling families include Lact-
Med (http://toxnet.nlm.nih.gov/cgi-
bin/sis/htmlgen?LACT) (a peer-
reviewed and fully referenced
database of drugs to which breast-
feeding mothers could be exposed)
and the Household Products Data-
base (http://householdproducts.
nlm.nih.gov) (which links �8000
consumer brands to chemicals they
may contain on the basis of Mate-

rial Safety Data Sheets provided by
the manufacturers).

3. Pediatricians with questions about
acute chemical exposures and tox-
icity should call the Poison Control
Center at 800-222-1222. For ques-
tions about long-term, low-dose ex-
posure or other issues related to
children and chemicals, pediatri-
cians should contact their regional
Pediatric Environmental Health
Specialty Unit (www.pehsu.net).

4. Pediatricians should advocate for
chemical policies that consider the
special vulnerabilities of children
and pregnant women. The Ameri-
can Academy of Pediatrics, through
its chapters, committees, councils,
sections, and staff, can provide in-
formation and support for public
policy advocacy efforts. See www.
aap.org/advocacy.html or contact

your chapter leadership for further
information.
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Policy Statement—Child Abuse, Confidentiality, and
the Health Insurance Portability and Accountability
Act

abstract
The federal Health Insurance Portability and Accountability Act (HIPAA) of
1996 has significantly affected clinical practice, particularlywith regard to
how patient information is shared. HIPAA addresses the security and pri-
vacy of patient health data, ensuring that information is released appro-
priately with patient or guardian consent and knowledge. However, when
child abuse or neglect is suspected in a clinical setting, the physicianmay
determine that release of information without consent is necessary to
ensure the health and safety of the child. This policy statement provides an
overview of HIPAA regulationswith regard to the role of the pediatrician in
releasing or reviewing patient health information when the patient is a
child who is a suspected victim of abuse or neglect. This statement is
based on the most current regulations provided by the US Department of
Health and Human Services and is subject to future changes and clarifica-
tions as updates are provided. Pediatrics 2010;125:197–201

OVERVIEW AND PURPOSE OF THE HEALTH INSURANCE
PORTABILITY AND ACCOUNTABILITY ACT

The overarching purpose of the federal Health Insurance Portability and Ac-
countability Act (HIPAA) of 1996 (Pub L No. 104–191) is to protect health insur-
ance coverage for individuals who change or lose their jobs (Title I) and to
establish national standards for electronic health care transactions that en-
sure the security and privacy of patient information (Title II). The latter goal
required the US Department of Health and Human Services to establish such
standards,whichwereenacted inApril 2003. Title II alsoaddresses therelease
of information about children andminors who are suspected victims of child
abuse. AlthoughHIPAAgenerally overridesstate laws,HIPAArulesdonotapply
where the “provision of state law. . .provides for the reporting of disease or
injury, child abuse, birth, or death, or for the conduct of public health surveil-
lance, investigation or intervention” (Section 160.203[c]) or where state laws
aremorestringent thanHIPAA rules.1 Pediatriciansare responsible forupdat-
ing theirpractice inconcurrencewithchangingHIPAAstatutes, suchasHealth
Information Technology for Economic and Clinical Health (HITECH), whichwas
signed into law in February 2009.

DEFINITIONS

Covered Entity

HIPAA regulations apply to “covered entities.” Covered entities include a
health care professional (examples include “doctors, clinics, and psychol-
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ogists”; see www.hhs.gov/ocr/privacy/
hipaa/understanding/coveredentities/
index.html) who documents and
exchanges at least some patient
information in electronic form (eg, via
the Internet or an intranet), a health
care clearinghouse that processes
health care information from one
format to another, and an individual or
group health plan (eg, insurance plan)
that provides or pays for medical care.
A health care professional or a
practice group that requests payment
from a health care plan conducts
electronic exchange of information
and is, therefore, a covered entity.
Covered entities cannot disclose
certain patient information without
written authorization from the patient
or the patient’s legal guardian unless
exceptions are provided through HIPAA
or state laws that override HIPAA.

Physicians who are employed by cov-
ered entities, including governmental
organizations, but who work at a facil-
ity that may not be a covered entity,
such as a children’s advocacy center,
may still be required to comply with
HIPAA regulations. If there is a con-
tract, such as a business associate
agreement, between the physician’s
employer, a covered entity, and any
other agency or facility, the physician
is required to comply with HIPAA to the
same extent as the covered entity is
required to comply.

Protected Health Information

Information governed by the rules of
HIPAA is called protected health infor-
mation (also referred to as individually
identifiable health information) and is
defined as information, including de-
mographic data, that relates to an
individual’s past, present, or future
physical or mental health care; the
provision of such health care; and the
payment related to such health care.1 A
covered entity may disclose protected
health information without patient or

legal guardian authorization for the
purposes of treatment, investigation,
intervention, and public health–related
functions. Treatment is defined as the
provision, coordination, or manage-
ment of health care and related ser-
vices by a health care professional, in-
cluding consultation between health
care professionals regarding a pa-
tient.1 Therefore, it is permissible un-
der these exceptions to disclose pro-
tected health information to other
health care professionals who care
for, or consult on, the patient and to
public health authorities without pa-
tient or parent authorization.

Public Health Authority

Public health authorities include ap-
propriate government authorities who
are authorized by law to receive re-
ports of child abuse and neglect.1 In
most states, child protective services
(CPS) and/or law enforcement agen-
cies are designated to receive such
reports.

PATIENT/PARENT RIGHTS TO
CONFIDENTIALITY

Physicians who are covered entities
are required to give their patients writ-
ten notice of their privacy rights, and
patients are expected to acknowledge
receipt and understanding of these
rights. Informing patients of their
rights to have protected health infor-
mation kept private (which only re-
quires acknowledgment that they have
received and understood the informa-
tion) is distinct from obtaining autho-
rization for disclosure of such infor-
mation. An authorization for release of
information that is not exempt by
HIPAA is different from an informed
consent to release information for
treatment, payment, and health care
operations, which are generally ex-
empted by HIPAA.2 Authorization is
written permission from the legal
guardian to use or disclose the child’s
protected health information to an-

other person, entity, health care pro-
fessional, or agency for purposes
other than those not exempted (eg,
treatment, payment, and health care
operations) by HIPAA rules or state
law. Authorization may be required
when a physician is asked to disclose
or discuss a patient’s protected health
information in legal proceedings. Au-
thorization must include:

1. a description of the information
used or disclosed;

2. the person authorized to make the
disclosure;

3. the person to whom the disclosure
is made;

4. an expiration date;

5. the risk of redisclosure once pro-
tected health information is dis-
closed and no longer protected by
HIPAA; and

6. the purpose for which the informa-
tion is used or disclosed.

If information regarding substance
abuse is involved, federal law requires
additional statements in the authoriza-
tion as well as the signature of a minor
aged 16 years or older.

SPECIFIC EXCEPTIONS TO HIPAA
REGULATIONS RELATED TO CHILD
ABUSE

In general, HIPAA permits disclosure of
information without legal guardian au-
thorization in matters that affect the
treatment of, and medical intervention
for, the child and the intervention and
investigation of matters that relate to
abuse or neglect, public health, and
safety. HIPAA also regulates release of
information to the legal guardian of
the child for situations in which such
disclosuremay jeopardize the safety of
the child.

Child Abuse Reports and
Investigation

All states have laws that mandate re-
porting of suspected child abuse or ne-
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glect, and HIPAA rules allow disclosure
of protected health information with-
out legal guardian authorization under
these circumstances. In general, if a
pediatrician suspects abuse or ne-
glect, as defined within state statutes,
then he or she is obligated to disclose
information to the appropriate investi-
gative agencies, which in most states
includes CPS and law enforcement
agencies.

Section 164.512(f) places limitations
on the information released to law en-
forcement but not to CPS agencies.1

However, if a law enforcement agency
is a designated authority by the state
to receive and investigate child abuse
reports, the pediatrician may disclose
all protected health information im-
portant to the investigation without le-
gal guardian authorization. In other
circumstances, the physician may dis-
close protected health information to
law enforcement without authoriza-
tion if there is a probability of immi-
nent physical injury to the patient, phy-
sician, or another person or if the child
is missing and a law enforcement
agency confirms it is investigating a
missing person.

Disclosing Information When the
Pediatrician Is Not the Child Abuse
Reporter

If the pediatrician is not the reporter,
he or she is still able to disclose infor-
mation about a child who is a sus-
pected victim of abuse or neglect with-
out parent authorization, but only if
such disclosure (1) is permissible by
state law “for the conduct of . . . inves-
tigation” (Section 10.203[c]), or (2) is
deemed to be necessary to prevent se-
rious harm to the child and other po-
tential victims, and (3) is limited to the
information relevant to the suspected
abuse or neglect of the child (Section
164.512[c]).1 The legal guardian of the
child should be verbally notified of the
disclosure unless informing him or

her would place the child at risk of
harm or would not be in the child’s
best interest.

HIPAA rules and state laws that govern
release of protected health informa-
tion pertain to treating physicians who
are also covered entities. In addition,
CPS agenciesmay contract with a child
abuse pediatrician who does not treat
the child but who may review medical
and/or investigative records and pho-
tographs to provide an expert opinion.
In these circumstances, written autho-
rization from parents (who may retain
custody of the child) to review such in-
formation is not needed, because CPS
agencies (and, often, law enforcement
agencies) are authorized by statute to
investigate abuse and contract with
an expert. However, the pediatrician
would need parental authorization or a
court order to provide such informa-
tion to others outside the CPS agency,
even when such parties have a copy
of the physician’s report or other
protected health information of the
patient.

DISCLOSING PROTECTED HEALTH
INFORMATION BEYOND REPORTING
AND INVESTIGATING CHILD ABUSE

HIPAA rules do permit disclosures
“made pursuant to court or adminis-
trative orders or by subpoena, discov-
ery, or other legal processes.”3 State
laws that are more stringent than
HIPAA may take precedence in these
situations and may require a court or-
der signed by a judge before disclo-
sures of protected health information
are made to attorneys or in court.
State laws may also require the court
to make a determination of relevancy
before issuing a court order that al-
lows the physician to disclose confi-
dential information during testimony.
When state laws do not override HIPAA,
the physician is required to receive a
written notice from the party sending
the subpoena that the legal guardian

of the child has been informed
that the physician is going to dis-
close the child’s information (Section
164.512e1iii).1 Whenever a request or
subpoena is received for release of
medical records for the purpose of a
child abuse investigation, the sub-
poena should be retained in the
records and a description of the infor-
mation provided, and the date of re-
lease should be documented.

Child fatality review teams usually
comprise professionals from CPS, pe-
diatrics, the medical examiner’s office,
emergency medical services (EMS),
law enforcement, the district attor-
ney’s office, and children’s advocacy
centers, the duties of which are to
review medical records and autopsy
and investigation findings related to a
child’s death. Thepurpose is to exchange
information, identify any trends, and
identify preventable deaths, including
those attributable to child abuse or ne-
glect. Disclosure of a child’s protected
health information during child fatality
reviews is a permissible HIPAA excep-
tion that relates to public health mat-
ters and surveillance. It is also permis-
sible to disclose such information to
multidisciplinary teams and organiza-
tions that review child abuse cases.

ISSUES SPECIFIC TO CHILD ABUSE

Parent Rights

Although HIPAA regulations more
clearly exempt disclosure of informa-
tion about children who are suspected
victims of abuse or neglect, exceptions
regarding disclosure of medical and
mental health information about the
parents, caregivers, and siblings of the
child are not as clearly defined or in-
clusive. For example, HIPAA specifies
the type of information that a physi-
cian can release to law enforcement
about a patient who may be an abuser,
which includes distinguishing physical
characteristics, blood type, name, and
address. Because the pediatrician’s
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patient is the child, any statements
made by the parent to the pediatrician
that relate to the child’s health or inju-
ries are considered part of the child’s
protected health information and can
be disclosed to investigative agencies;
this information may include intimate
partner abuse, mental illness, admis-
sion to causing injury to the child, and
explanations for the child’s injuries.

Child Rights/Media Exposure

When a pediatrician discloses verbal
or written information to law enforce-
ment about a child who is a suspected
victim of abuse or neglect, this infor-
mation may become public. For exam-
ple, if a warrant is issued for a per-
son’s arrest related to an injury to a
child, information about the child’s in-
jury and the source of the information
may be contained in the warrant and
accessed by the media. In addition, if a
pediatrician testifies about the child’s
protected health information, this in-
formation is also accessible to the
public. Although these disclosures of
information by others are beyond the
pediatrician’s control, the pediatrician
should release information only to the
appropriate individuals involved in the
treatment, intervention, or investiga-
tion of child abuse and provide accu-
rate and verifiable information. The pe-
diatrician should not speculate beyond
the realm of his or her expertise or the
facts of the case. Physicians are not
permitted to release any information
about a patient to the media.

EFFECT OF HIPAA ON PEDIATRIC
PRACTICE

Consent for Release of Protected
Health Information

When a parent brings his or her child
to a pediatrician for care, pediatric of-
fices are required to provide the par-
ent with information regarding his or
her rights to confidentiality and pro-
tection of the child’s health data. Par-

ents are requested to sign a form that
indicates they have received and un-
derstand this information; in some
cases, the parent is requested to sign
consent to release the child’s pro-
tected health information under the
HIPAA exceptions for the purposes of
treatment, payment for services, and
health care oversight. The form is re-
tained in the child’s health record. In
the case of suspected child abuse or
neglect, the pediatrician must decide
whether release of information to the
parent or to a person that the parent
designates could endanger the child.
Section 164.502(g) (5) 1 indicates that
when there is a reasonable belief that
the child “has been or may be sub-
jected to domestic violence, abuse or
neglect by [the parent or legal guard-
ian]” or “it is not in the best interest of
the [child] to treat the person as the
[legal guardian],” then the pediatri-
cian is not required to provide infor-
mation or access or control of the
child’s protected health information to
the legal guardian. The pediatrician,
therefore, is not required to provide
the child’s information to a parent who
could be a suspected abuser or to a
parent who seems to be protective of a
suspected abuser, because this would
not be in the best interest of the child.
If the pediatrician is unsure whether
the parent is a suspected abuser or
does not know the results of the inves-
tigation, then the pediatrician may
wish to confirm with the investigative
agencies whether it is safe to disclose
information to the legal guardian.

Obtaining and Documenting
Consent

Although HIPAA specifies that consent
is voluntary for use and disclosure of
information related to treatment, pay-
ment, and health care operations, a
physician may wish to document when
they do obtain consent, including
whether the parent was informed ver-
bally or in writing of the disclosure of

information. Again, the parent should
be informed of information disclosure
only if the child’s well-being and safety
are not jeopardized by such.

Documentation of Ongoing
Disclosures Related to Child Abuse
Investigations

The physicianmay receive requests for
the protected health information of a
child from individuals involved in the
investigation of, or legal proceedings
related to, suspected abuse or neglect.
The physician or facility’s custodian of
records is responsible for ensuring
that the release of such information is
permissible without specific parent
authorization, is provided in response
to a court order or subpoena, and is
disclosed confidentially only to the ac-
ceptable individuals or agencies. For
example, if the information is transmit-
ted via facsimile, the physician should
take all reasonable steps to verify that
the recipient is available to receive
the information as it is transmitted.4

Whenever information is disclosed, the
physician should document what was
disclosed, how it was disclosed (ver-
bally or in writing), and to whom the
information was disclosed.

RECOMMENDATIONS

1. Pediatricians should become famil-
iar with their state laws regarding
disclosure of a child’s protected
health information when child
abuse or neglect is reported or in-
vestigated and should know when
HIPAA or state laws take prece-
dence. Specifically, the pediatrician
should know which agencies are
authorized to receive and investi-
gate child abuse reports and which
laws govern release of protected
health information after an investi-
gation is completed. When HIPAA
regulations were announced, attor-
neys general from each state were
required to do a preemption analy-
sis for their state; physicians may
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consult their state’s attorney gen-
eral’s office for information on
state laws and HIPAA. In addition,
the American Academy of Pediat-
rics has developed a HIPAA toolkit
for medical practices to facilitate
implementation of HIPAA rules; a
glossary of terms is included in this
resource (http://practice.aap.org/
hipaa.aspx).

2. When abuse or neglect is sus-
pected, the pediatrician must re-
port and may disclose a child’s pro-
tected health information to the
CPS (and/or law enforcement)
agency without parent authoriza-
tion. When child abuse has already
been reported and is being investi-
gated, it is permissible for the pedi-
atrician to disclose information to
the appropriate investigative agen-
cies without parent notification or
authorization.

3. When disclosures of protected
health information are made, the
pediatrician should attempt to in-
form the parent unless doing so
could result in danger to the child.
The pediatricianmust recognize sit-
uations for which disclosure of in-
formation is necessary and obtain-
ing authorization from the legal
guardian may delay the child’s
treatment or jeopardize the child’s
safety. It is permissible for pediatri-
cians to withhold the child’s infor-
mation from the parent if there is a
possibility that the parent is the
abuser or is protective of a sus-
pected abuser.

4. HIPAA privacy rules apply to physi-
cians of record. If a physician re-
views records made by another
health care professional to assist in
the investigation of child abuse or

neglect or to contribute to a child
abuse case review related to public
health matters or surveillance, it
does not require authorization
from the child’s legal guardian.
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The Child in Court: A Subject Review

ABSTRACT. When children come to court as witnesses,
or when their needs are decided in a courtroom, they face
unique stressors from the legal proceeding and from the
social predicament that resulted in court action. Effective
pediatric support and intervention requires an under-
standing of the situations that bring children to court and
the issues that will confront children and child advocates
in different court settings.

When children pass through the doors into a
courtroom, they enter a formal adult set-
ting that is designed for the resolution of

often contentious adult arguments. All children are
anxious in a courtroom, but the setting and the na-
ture of the stressors on the child depend on the
nature of the court proceeding and the child’s role in
the process. Three situations typically bring children
into court: child protection actions, contested paren-
tal divorce, and delinquency offenses. A child also
might be a witness in a criminal proceeding as the
result of an abusive incident. Only rarely will chil-
dren need to be present for other types of cases, such
as adoptions or traffic offenses.

This statement outlines common events affecting
children in the US judicial system and delineates the
different settings, events, expectations, and sources
of conflict and stress that children are likely to expe-
rience. Key advances in law enforcement techniques,
investigation of cases involving children, and state
law and judicial policy have improved the ways that
children participate in most courts. This statement
reviews the new policies and procedures and pro-
vides guidance for pediatricians who work with chil-
dren who must become witnesses.

CHILDREN AND THE TYPICAL COURT SYSTEM
Each state court system makes some provision for

handling legal matters involving children. The legis-
lature of Illinois was the first to recognize, in 1899,
that matters involving children need to be handled
differently from those involving adults. First, chil-
dren are dependent on adults. Children also are de-
veloping emotionally and cognitively and have vary-
ing levels of understanding. Illinois founded the first
“juvenile court,” not a new court with its own ad-
ministration and infrastructure, but a set of rules for
Illinois county courts that would consider cases of
children accused of crimes. After this institution was

developed, young offenders were not convicted as
criminals but were found to be, or adjudicated, de-
linquents. This judgment emphasized education and
rehabilitation rather than punishment. Juvenile
courts were gradually adopted by all states.1

In recent years, the number of children involved in
the court system has increased owing to the meteoric
rise in child abuse and neglect cases during the
1980s, the increased number of divorces with dis-
putes about child custody, and the escalated number
of serious crimes committed by children. These in-
creases and the recognition that legal matters involv-
ing children and families need to be addressed dif-
ferently than criminal matters or money disputes led
many states to establish a specific family court with
its own infrastructure and administration. This fam-
ily court system addresses all types of cases that
involve children: abuse and neglect or child protec-
tion, divorce, juvenile delinquencies, parentage,
guardianship, and adoptions. Other states may con-
tinue to handle family cases by a court structure that
primarily addresses civil or criminal matters. Pedia-
tricians need to familiarize themselves with the court
structure of their state and how it works for families.

Children are involved in the US court system in
the following matters:

• Child protection cases involve children who are al-
leged victims of abuse or neglect. These matters
include hearings involving the disposition of
and/or placement of children, as well as the ter-
mination of parental rights, if there is a finding of
child abuse or neglect, including child sexual
abuse.

• Some states also include so-called status offenses
in their child protection laws. A status offense, eg,
truancy, underage drinking, is a crime because of
the child’s status as a minor.

• Parental divorce or parentage cases rarely require a
child to testify; however, a child’s testimony might
be sought in acrimonious contested cases, in
which there may be multiple opportunities for the
pediatrician to act as a problem solver to prevent
the child from unnecessary testimony.

• Delinquency cases involve children who would
have been charged for a criminal act as adults.
They also can be charged for status offenses.

In all these cases, the juvenile court system uses a
process in which the aim is treatment and reparation,
not punishment. Children, however, are increasingly
being charged as adults for serious crimes, especially
crimes involving acts of violence, and tried in the
adult criminal justice system, where treatment and

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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reparation may not be available. If found guilty as
adults, children may be sent to adult criminal correc-
tional institutions.

CHILD PROTECTION CASES: CASES OF ABUSE,
NEGLECT, AND CHILD SEXUAL ABUSE

Child protection cases are under the jurisdiction of
juvenile or family court under the parens patriae role
of the court, the state’s interest in and responsibility
for the well-being of all children in the state. The
state, recognizing that the parens patriae role conflicts
with common law reflecting children as chattel (per-
sonal property) of their parents, will exercise its au-
thority with caution. Although no state now recog-
nizes parental ownership and unrestricted control of
children, each state is committed to protecting a fam-
ily’s autonomy and privacy and the parents’ right to
decide how to raise their children.

In this arena, a child witness may be asked to
provide factual information to the court that might
result in a determination to take the child into state
custody. Depending on the state, the child may or
may not be a witness and will be a party to the
proceeding only on rare occasion. The child’s case is
brought to court by the state child protective agency
that files suit against the parents. The child may or
may not be represented by an attorney or have an
appointed guardian ad litem. Guardians ad litem may
be attorneys, or in some courts lay guardians are
used. It is their responsibility to assess the child’s
interest and needs and present them to the court on
behalf of the minor child; they serve as guardians
only for the court proceeding.

The investigation of alleged child maltreatment
leads to court action and also may have implications
for how the court is able to proceed in making its
judgment. Allegations of child abuse are brought by
the state child protection agency after its investiga-
tion. When there has been serious physical harm and
for almost all allegations of child sexual abuse, a law
enforcement investigation also is accomplished.
Many jurisdictions have developed programs to al-
low child protective service workers and police to do
a joint investigation, thereby reducing the number of
times that children must retell their experiences,
while providing a gentle and supportive environ-
ment for the children. Some jurisdictions now have
data indicating that a thorough and complete inves-
tigation reduces the need for child testimony
(Unpublished data, the Chittenden Unit for Special
Investigation, year-end report, 1996 [CUSI, 50 Cherry
St, Suite 102, Burlington, VT 05401]).

Whether children should testify is a difficult deci-
sion in cases of physical abuse and neglect. Several
studies have described the emotional effects of testi-
mony on children who have been sexually abused.
Some researchers believe that children benefit from
facing their abuser.2 They suggest that when children
see the abuser take responsibility for his or her acts,
their sense of self-worth and personal safety im-
proves. Others are concerned that child witnesses
will experience distress sufficient to affect the reli-
ability of their testimony and exacerbate their
feelings of victimization and stigmatization.3 In

addition, when children are asked to serve as a wit-
ness against a family member with whom they might
have positive attachments and negative experiences,
they are being placed in the awkward position of
“sentencing” a family member.4

This question was recently reviewed by the Na-
tional Institute of Justice of the US Department of
Justice.2,5–7 Of the studies published to date, no agree-
ment has been reached as to whether the effect of
testimony on children is positive or negative. All
children had high levels of anxiety before testimony.
Maternal support of the child witness, if available,
contributed to improvement in the child’s mental
health, and, perhaps most important, the emotional
health of most children improved with time regard-
less of a positive or negative court experience.

Pediatricians need to be aware of the possible emo-
tional effects of being a child witness in the child
protection system and be prepared to work with
child protective service workers, other human ser-
vice professionals, and lawyers to help determine if a
child should testify and to help find solutions that
protect the child.

DIVORCE PROCEEDINGS
In 1994, there were 1 191 000 divorces in the

United States.8 It is estimated that approximately
10% of divorces with minor children involve court-
contested custody. The rate of return to court for
changes in custody agreements for these initially
contested cases is quite high.

Divorce proceedings exist to sever the marriage
contract between a husband and wife; legal prece-
dent is traced to contract law. Because children were
not part of the contract, they are not parties to the
divorce proceeding. The state, in its parens patriae role
of protecting the well-being and best interest of all
children in the state, has an interest in how the
parties (parents) provide for children of the marriage
as the marriage contract is dissolved. But the state
expects that parents will make appropriate plans for
their children and will intervene only when it views
that the children are at risk of harm. When parents
cannot decide, the judge will write an order to pro-
vide for the children, and the parents are expected to
comply with the divorce decree. Visitation is seen in
most jurisdictions as a parental right that will be
restricted or denied only when harm to the child is
likely to result.

In a contested divorce complicated by parental
acrimony, anger, or allegations of abuse, most courts
will take a much stronger interest in providing for
the future safety and nurturance of children. Many
courts will appoint guardians ad litem for minor chil-
dren. In highly contested matters, attorneys may be
appointed to represent children directly. Occasion-
ally, guardians ad litem will seek information from
professionals involved with their charges, and pedi-
atricians might be asked for information about a
child’s health and factors that might assist the court
to decide about the competency and appropriateness
of the parents. Pediatricians are cautioned to be knowl-
edgeable of laws of confidentiality, which are state-specific.
Sharing information with any party requires written
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permission provided by both parents or the direction
of a court order. Even a subpoena for records re-
quires caution and clarification. If the subpoena is
not from the court but on behalf of one parent (par-
ty), the written permission of the court or the other
parent is recommended. Although information that
the pediatrician might share is important to the
court, it rarely will constitute the full and thorough
evaluation the court may require for determination
of custody.

In some instances, a court may order a formal
custody evaluation. This evaluation generally will be
performed by mental health professionals, some-
times in a team, who will assess the child and each
parent individually. Such an evaluation often will
include a visit to each parental home, psychological
testing, and child and parent interviews. The mental
health professional performing this evaluation may
contact a pediatrician for information that can be
most useful in the preparation of the custody evalu-
ation. Again, appropriate permissions to share informa-
tion must be provided to the pediatrician. In some cases,
a parent will hire a mental health professional or
other expert solely for the purpose of testifying at the
custody trial. Owing to the lack of input from the
other parent, the pediatrician should view an in-
volvement with such one-sided evaluations with
caution. Although the professional services of the
pediatrician are not covered by the family’s health
insurance, the court will direct one or both parties to
pay for the evaluation. It is appropriate to ask the
interviewer who will bear financial responsibility for
pediatric consultation and reports.

The role of the pediatrician in family divorce has
been discussed in a previous statement by the Amer-
ican Academy of Pediatrics.9 It involves anticipatory
guidance and support during the various stages of
the divorce process and reconstitution of family
function. If children are to serve as witnesses in
divorce cases, the pediatrician needs to address with
the family issues specific to child witnesses.

Generally, children will not be asked to testify in a
divorce proceeding except those that are hotly con-
tested. The fact that the child is asked to testify
should alert the pediatrician to the possibility of
severe family dysfunction and is an indication to
consider a mental health referral to support the child
during this period of stress and adjustment.

Most court jurisdictions make strong efforts to
avoid testimony by children in court, believing that
this asks children to choose one parent over the
other. Although only limited published data support
this view, it seems prudent to avoid the risk of a guilt
reaction about the parent not chosen. For example,
Vermont has statutory limitations on children’s tes-
timony. For any child to testify, the judge must be
convinced that the child’s testimony is necessary to
assist the court in determining the issue before it,
that the value of the child’s testimony outweighs the
potential detriment to the child, that the evidence
sought from the child is not reasonably available by
any other means, and that an attorney will be ap-
pointed for the child to protect the child’s specific
interest.10

JUVENILE CASES: DELINQUENCY
Children are charged with delinquency when their

acts would have been criminal had they been com-
mitted as adults. A child charged with a crime
should be represented by an attorney, who is court-
appointed if necessary.

Minor children are unable technically to tell their
attorneys how they would like the case handled. For
example, if the attorney presents a plea bargain, can
a minor child make the decision to accept or reject
the attorney’s recommendation? Many states pro-
vide for the emancipation, by statute or judicial rule,
of older minors charged with certain crimes, just as
states provide for emancipation in certain decisions
about health care. Younger children will need a
guardian ad litem in this setting, which ideally would
be the child’s parent. If necessary, a court-appointed
guardian ad litem might be provided.

The extent of the authority of the guardians ad litem
or when the child’s wishes should be a determinative
factor is not settled in most states. If the child is a
teenager and the guardian ad litem wants to proceed
differently than the child wants, different states will
resolve this dispute in different ways. If the guardian
ad litem is a parent, the court may dismiss the parent
and appoint a disinterested guardian ad litem, while
another court will determine that the child is old
enough to direct a legal defense.

COMPETENCY
The legal system is especially interested in 3 ques-

tions about a child’s competence as a witness: 1) Can
the child receive and relay information accurately? 2)
Does the child know the difference between telling
the truth and telling a lie? 3) Does the child under-
stand the need to tell the truth in court?

Children can be competent witnesses. Younger
children may not remember with as much accuracy
as older children, but the poignancy of an event may
enhance their memory. A 3- or 4-year-old’s ability to
recall major events is excellent, although less impor-
tant information is less well remembered. A lack of
accuracy may be attributable to the following: 1)
poor recall of an event or sequences in an event, 2)
misinterpretation or confusion about an event, 3)
suggestibility, 4) delusion or other mental disorder,
5) intellectual disabilities, and 6) intentional decep-
tion initiated by the child or resulting from adult
coercion. Nurcombe4 has reviewed the competency
and creditability of child witnesses, and the literature
in this field is growing.11

SUPPORT IN THE PEDIATRIC OFFICE
Pediatricians are an important source of support

for children who may be witnesses, from the initial
contact through preparation for court appearance
and the legal negotiation process until after the court
proceedings. Most legal cases are settled without
trial. If the pediatrician has had a long-term relation-
ship with the child and the child’s family, the pedi-
atrician may be able to help parents find out-of-court
solutions to family issues. The pediatrician should
attempt to keep the legal process in the child’s best
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interest and to help the child maintain a healthy
adaptation to a stressful experience. The pediatrician
also should address the psychological effect of the
event responsible for the child’s court appearance.
Mental health referrals might be the most appropri-
ate way to assist the child and family in their adjust-
ment about the court proceedings. However, pedia-
tricians who are experienced and knowledgeable
about court proceedings and children’s common re-
actions may successfully provide brief interventions
that help the child and family.

The role of the pediatrician in child abuse and
neglect, child sexual abuse,12 and family divorce9 has
been discussed in previous statements published by
the American Academy of Pediatrics. Separate atten-
tion must be devoted to preparing a child for the
stress that accompanies a legal hearing or other out-
of-court involvement with the legal system. Pediatri-
cians can help prepare children for court appear-
ances by explaining what will occur and that the
child will always be accompanied by a supportive
person, such as a parent. Pediatricians can help min-
imize the anxiety of children by explaining that they
will not be judged on their performance in the court-
room, that efforts will be made to ensure safety from
recrimination, and that questions should be an-
swered to the best of their ability. Pediatricians can
also help parents, lawyers, and judges to find solu-
tions to protect children.

Because of the stressful events before and sur-
rounding a court appearance by a child, a follow-up
visit with the pediatrician is indicated after a child
appears as a witness. Children should be assessed for
behavioral manifestations of acute stress (eg, sleep
disorders, somatic complaints), adjustment, and
functional status (eg, school performance, resump-
tion of usual activities, physical functioning, social
functioning, and mental health).

CONCLUSION
Pediatricians can provide important guidance and

support for children involved in the legal system.
With their understanding of child development and
the special knowledge and relationship with the
child and knowledge of the legal proceedings, pedi-
atricians are equipped to be a unique resource for
support, consultation, care, and advocacy. With
some families, the pediatrician’s involvement may
encompass the entire process, from the initial stress-
ful event to the resolution of the proceeding and
healing of the family. In other cases, the pediatrician
will be involved only for brief interventions during
the often extended court proceedings. Mental health
referrals may be indicated, including referrals to
therapists with special legal expertise. Application of
the principles outlined in this statement can lead to
more effective support and to a better outcome dur-

ing and after the child’s experience as a witness in a
legal proceeding.
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Policy Statement—Child Fatality Review

abstract
Injury remains the leading cause of pediatric mortality and requires
public health approaches to reduce preventable deaths. Child fatality
review teams, first established to review suspicious child deaths in-
volving abuse or neglect, have expanded toward a public health model
of prevention of child fatality through systematic review of child deaths
from birth through adolescence. Approximately half of all states report
reviewing child deaths from all causes, and the process of fatality
review has identified effective local and state prevention strategies for
reducing child deaths. This expanded approach can be a powerful tool
in understanding the epidemiology and preventability of child death
locally, regionally, and nationally; improving accuracy of vital statistics
data; and identifying public health and legislative strategies for reduc-
ing preventable child fatalities. The American Academy of Pediatrics
supports the development of federal and state legislation to enhance
the child fatality review process and recommends that pediatricians
become involved in local and state child death reviews. Pediatrics 2010;
126:592–596

INTRODUCTION
The preventable death of a child is an unparalleled tragedy for a family.
Similarly, a nation’s ability to reduce child mortality rates is a measure
of that society’s overall well-being, and failure to address preventable
causes of child mortality is a national tragedy. Each year in the United
States, more than 17 000 infants and children die from injury, which
remains the leading cause of child mortality in the United States.1 Add
to this the number of preventable noninjury deaths, including many
deaths related to prematurity, and it becomes clear that a majority of
American child deaths are preventable. The 1999 American Academy of
Pediatrics (AAP) policy statement “Investigation and Review of Unex-
pected Infant and Child Deaths”2 supported analysis of child deaths,
standards for adequate investigations for individual deaths, and the
importance of child death review. The purpose of this AAP policy state-
ment is to highlight the importance of child fatality review in the public
health approach to prevention of child deaths and to advocate for
improving this process through attention to better training, data col-
lection, and data dissemination.

Reducing preventable child mortality requires a systematic and inte-
grated evaluation of fatality causes, which begins with accurate vital
statistics data. Vital statistics data do not, however, accurately capture
all causes of child fatality (eg, deaths attributable to child maltreat-
ment). National and state mortality statistics, which rely on the Inter-
national Classification of Diseases (ICD) coding system to define cause
of death on death certificates, underestimate child fatalities attribut-
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able to homicide and unintentional
death. Detailed review of child deaths
in Missouri, North Carolina, Colorado,
and, more recently, Michigan, Califor-
nia, and Rhode Island has revealed
that approximately half of child abuse
fatalities are unrecognized in vital sta-
tistics data.3–6 The incidence of sudden
infant death syndrome (SIDS) has de-
creased significantly since the 1992
AAP recommendations for safe sleep-
ing positions for infants.7,8 Evaluation
of more recent declines in SIDS rates
in the United States suggest that, de-
spite the significant decreases in SIDS
deaths over the past 15 years, more
recent declines might be attributable
to an increase in diagnostic coding
of asphyxia, suffocation, and other
causes of sudden, unexpected infant
death. These discoveries have resulted
from coordinated, multidisciplinary in-
vestigations of child deaths at local
and state levels through a child fatal-
ity review process. Ultimately, the
purpose of child fatality review is to
identify effective prevention and in-
tervention processes to decrease
preventable child deaths through sys-
tematic evaluation of individual child
deaths and the personal, familial, and
community conditions, policies, and
behaviors that contribute to prevent-
able deaths.

CHILD FATALITY REVIEW TEAMS

Child fatality review teams (CFRTs),
multidisciplinary committees com-
prising representatives from law en-
forcement, child protective services,
the office of the coroner/medical ex-
aminer, prosecuting attorney’s office,
the medical community, and/or public
health and other community stake-
holders, were first established to re-
view suspicious child deaths involving
possible abuse or neglect.9 Although
originally developed to improve identi-
fication and prosecution of fatal
abuse,10 the role of CFRTs has ex-
panded toward a public health model

of prevention of child fatality through
systematic review of child deaths from
birth through adolescence.11 In addi-
tion to reviewing child fatalities re-
lated to maltreatment, many CFRTs
now review all child fatalities in the ju-
risdiction covered by the team.12 Ap-
proximately half of all states report re-
viewing child deaths from all causes.11

This expanded approach can be a pow-
erful tool in understanding the epide-
miology and preventability of child
death locally, regionally, and national-
ly; improving accuracy of vital statis-
tics data; and identifying public health
and legislative strategies to reduce
preventable child fatalities. In addition,
CFRTs remain an effective surveillance
tool for identifying victims of fatal mal-
treatment.6

Another challenge in reducing prevent-
able child deaths is to find ways to im-
plement prevention strategies that
have been determined to be effective.
In general, identifying public health
problems and increasing public and
professional awareness of them is
more easily accomplished than plan-
ning and implementing reasonable
and well-tested solutions.13 CFRTs can
serve to highlight local, state, or na-
tional contributors to preventable
child deaths and serve to catalyze ac-
tion to prevent these deaths and pro-
vide a means of monitoring the effec-
tiveness of these changes. These
functions of scientific data collection
in evidence-based decision-making
form a cornerstone of evidence-based
public health14 and provide the type of
data described in a recent Institute of
Medicine report on evidence-based
decision-making.15

In the few years since their establish-
ment, child fatality review processes
have been used to inform local and
state prevention strategies to reduce
child deaths. For example, Rimsza et
al16 published the experience of a
statewide review process that exam-

ined 95% of child deaths in Arizona
over a 5-year period. Evaluation of lo-
cal CFRT data revealed that 29% of the
4806 child deaths were preventable
and that preventability increased
with age. Leading causes of prevent-
able deaths included motor vehicle
crashes, medical illness, and drown-
ing. The ability to accurately assess lo-
cal and regional causes of death en-
abled the Arizona chapter of the AAP, in
partnership with other advocates, to
workwith state legislators to establish
a graduated driver’s license program
for teenagers.

In Massachusetts, the state CFRT found
that a large proportion of sudden, un-
expected infant deaths occurred while
bed-sharing with adults. As a result,
the state launched a publicity cam-
paign to highlight this danger and in-
cluded letters to all 3500 child health
care providers in the state.17 Georgia
enacted improved child restraint laws
as a result of a statewide child fatality
review process that identified large
numbers of child fatalities that were
related to the inappropriate use of
child restraints in motor vehicles.18

The state of Nevada, after focused child
fatality reviews in Las Vegas, Reno, and
rural Nevada, instituted widespread
changes to its child welfare system, in-
cluding additional funding, training,
policy improvements, interagency pro-
tocols, new laws, and improvements to
the medical examiner/coroner, child
protective services, and health sys-
tems throughout the state.

These examples illustrate the promise
of using local data to prompt public
policy discussion and action. In fact,
the determination of many of the lead-
ing causes of preventable deaths have
resulted in implementation of preven-
tion procedures (eg, child safety re-
straints and pool fencing), and child
fatality data have been used to empha-
size the need for enforcing existing
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laws and improving public education
related to existing strategies.13,19

In addition to improved surveillance of
child mortality data, the child fatality
review process can improve inter-
agency collaboration and coordination
of public health and law enforcement
efforts, improve accuracy of death-
certificate data, decrease misclassifi-
cation of deaths, uncover missed child
homicides, and foster the development
and implementation of interventions
to prevent mortality and morbidity at-
tributable to injury.5,6,20–22

Fatality review can also identify fail-
ures or oversights in medical care;
gaps in community services, including
emergency medical services for chil-
dren; improve allocation of limited re-
sources; improve policy and proce-
dures at local and state agencies; and
identify legislative initiatives to im-
prove child health.23,24 Both the AAP and
American Bar Association have en-
dorsed child death reviews.2,25

ESTABLISHMENT OF CFRTs

In the past, a variety of mechanisms
were used to establish CFRTs, includ-
ing state legislation that enabled or
mandated child death reviews, execu-
tive orders established by governors,
or community establishment of teams
that were not legislated or mandated.
This variability—from legislative man-
date to grass roots community
efforts—engendered great differ-
ences in program organization and
process. Most states have CFRTs that
are established by statute, and approx-
imately three-quarters of state laws in-
clude mandatory review; the remain-
der of them provide for discretionary
formation of teams. CFRTs exist at
both the state and local levels but
vary by state in the membership of
teams, the relationship of the state
and local teams, the criteria for case
review, the timing of the reviews, the
data collected, and team policies and

procedures.11 Within the past few
years, however, there has been a na-
tional effort to develop standards for
child death review, and many states
are working to implement these
standards.26,27 In addition, the Mater-
nal and Child Health Bureau funded a
National Center for Child Death Re-
view in 2001, and the Health Re-
sources and Services Administration
has provided funds for the develop-
ment of an Internet-based case-
reporting system, which is now in
use by slightly more than half of the
states in the United States.

Despite these recent efforts, no fed-
eral funds have been directly appropri-
ated for state or local child death re-
view, and not all states have attained
the level of funding or leadership com-
mitment necessary to meet national
standards.

In contrast to the local variations
in definitions and procedures inher-
ent in the current child fatality re-
view system, the long-established
transportation-related Fatality Analy-
sis Review System and the newer Na-
tional Violent Death Reporting System
(NVDRS) both illustrate the power of
developing and implementing national
standards for data collection in ad-
dressing preventable deaths. The
NVDRS, which is currently active in ap-
proximately one-third of the states,
collects data on fatalities associated
with child maltreatment and has po-
tential synergy with CFRTs.28

CFRTs support the public health ap-
proach of using data collection or sur-
veillance to define the issues; identify
risk factors, protective factors, and
barriers within individual families and
the greater community; develop inter-
ventions that are based on analysis;
implement interventions at the com-
munity level; and use evaluation re-
sults to modify and improve the initial
interventions.16

SUMMARY

A national network of CFRTs offers the
potential to harness public health
models to reduce the large number of
preventable child deaths in the United
States. National leadership and sup-
port are critical for expanding child
death review and preventing unneces-
sary childhood deaths. Measures that
require a uniform national approach
that could improve the child fatality re-
view process include:

1. standardizing the process of child
death review;

2. providing standardized definitions
for fatality coding and structure for
standard data collection;

3. providing training, technical assis-
tance, and support for CFRTs that
review deaths and for public health
officials in collecting, accessing,
and using these data;

4. establishing criteria for quality im-
provement in CFRT data collection,
evaluation, and dissemination;

5. providing mechanisms to enable in-
terstate and cross-jurisdictional
data-sharing;

6. establishing standardized confi-
dentiality protocols and legal pro-
tections for team members; and

7. publishing online annual reports of
CFRT data to compare program ef-
fectiveness across states and to
provide robust data regarding na-
tional child fatality causes.

THE PEDIATRICIAN=S ROLE
The pediatrician can influence the
child fatality review process for indi-
vidual patients and, more broadly, for
their communities and states. The fol-
lowing recommendations are based
on the epidemiologic evidence dis-
cussed above and the expert opinions
of the authors and the AAP committees
involved in preparing this statement.
The AAP recommends the following.
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1. Pediatricians should advocate for
proper death certification for chil-
dren. Recognize that such certifi-
cation is only possible for sudden,
unexpected deaths after compre-
hensive death investigation that in-
volves an immediate evaluation at
the scene of the death and includes
an autopsy.

2. Pediatricians should work with
their state AAP chapters to advo-
cate for and support state legisla-
tion that requires autopsies in
deaths of children younger than 6
years that result from trauma; that
are unexpected, including sudden,
unexplained infant death; and that
are suspicious, obscure, or other-
wise unexplained. These same
guidelines for unexplained deaths
should apply to all children, includ-
ing those with chronic diseases.

3. Pediatricians should work with
their state AAP chapters to advo-
cate for and support state legisla-
tion and other public policies that
establish comprehensive and fully
funded child death investigation
and review systems at the local and
state levels and that the data from
child death investigations be aggre-
gated, analyzed, and disseminated
nationally.

4. Child fatality review committees at
both the state and local levels
should include pediatricians who
serve as expert members in review-
ing case files of the medical exam-
iner or other agency investigating
the deaths of children who were pa-
tients. Pediatricians should also
serve as consultants to the child fa-
tality teams on medical issues that
need clarification as well as on so-
cial issues and community re-
sources that might contribute to
the prevention or causation of pre-
ventable child deaths. Physicians
should receive payment commen-
surate with the time and value of

their services on such teams. Pri-
mary care physicians, emergency
medicine physicians, and child
abuse specialists are ideally suited
for participation on such review
teams. Other physicians, such as
obstetricians, would be valuable
partners in reviewing deaths from
prematurity.

5. Pediatricians should work collabo-
ratively to ensure that information
from child fatality reviews is used
to inform local, state, and national
policies to reduce preventable child
deaths.

6. Public policy initiatives directed at
preventing childhood deaths
should be supported at the national
and chapter levels provided that
they are based on information ac-
quired at the local and state levels
from adequate death investiga-
tions, accurate death certifications,
and systematic death reviews. The
AAP Division of State Government
Affairs offers assistance and guid-
ance to AAP chapters in developing
state public policy on CFRTs; for
more information, call the division
at 800-433-9016, extension 7799, or
e-mail stgov@aap.org.
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POLICY STATEMENT

Child Life Services
Child Life Council

Committee on Hospital Care

ABSTRACT
Child life programs have become standard in most large pediatric centers and even
on some smaller pediatric inpatient units to address the psychosocial concerns that
accompany hospitalization and other health care experiences. The child life spe-
cialist focuses on the strengths and sense of well-being of children while promoting
their optimal development and minimizing the adverse effects of children’s expe-
riences in health care or other potentially stressful settings. Using play and psy-
chological preparation as primary tools, child life interventions facilitate coping
and adjustment at times and under circumstances that might prove overwhelming
otherwise. Play and age-appropriate communication may be used to (1) promote
optimal development, (2) present information, (3) plan and rehearse useful coping
strategies for medical events or procedures, (4) work through feelings about past
or impending experiences, and (5) establish therapeutic relationships with chil-
dren and parents to support family involvement in each child’s care, with conti-
nuity across the care continuum. The benefits of this collaborative work with the
family and health care team are not limited to the health care setting; it may also
optimize reintegration into schools and the community.

CHILD LIFE PROGRAMS
Most hospitals specializing in pediatric care have child life programs,1 and the
number of these programs has doubled since 1965. There are now more than 400
child life programs in the United States and Canada.2 A 2001 survey by the
National Association of Children’s Hospitals and Related Institutions found that
95% of 118 responding hospitals employed child life specialists (S. Dull, RN, MSN,
MBA, National Association of Children’s Hospitals and Related Institutions, verbal
communication of unpublished data, June 30, 2005). Child life services are offered
in inpatient pediatric health care settings as well as ambulatory clinics, emergency
departments, rehabilitation settings, hospice programs, and even some dental and
physician offices.2–4 The provision of such services is a quality benchmark of an
integrated child health delivery system and an indicator of excellence in pediatric
care.5,6 Child life programs and the kinds of services they provide are a component
of family-centered care.7,8 Child life services are also recommended for community
hospitals with pediatric units.9 Some states have identified the importance of child
life services through the regulatory process; for example, a 1999 California statute
allowed for the reimbursement of bereavement services by a certified child life
specialist for someone who experienced trauma.10 In addition, hospital licensing
standards in New Jersey require the services of a child life specialist in PICUs.11

A ratio of 1 child life specialist to 15 or 20 inpatients has been used successfully
in some institutions; however, the patient’s age and mobility, the patient popula-
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tion on the unit, and the institution’s needs should
influence actual staffing allocation.12,13 An increasing
number of child life specialists are employed in outpa-
tient settings. There are no standardized ratios for out-
patient areas, but the same factors should be considered
as those for inpatient settings, and thought should be
given to providing maximal services during peak visit
hours (eg, the emergency department may be busier in
the afternoon and evening, and the perioperative area
may be more active in the early morning). Child life
specialists are generally supervised by a child life man-
ager who, in turn, may report to the hospital or division
leadership.

The credentials of a certified child life specialist in-
clude the minimum of a bachelor’s degree in child life,
child development, human development, or a closely
related field; the successful accomplishment of a 480- to
600-hour child life internship under the supervision of a
certified child life specialist; and the satisfactory comple-
tion of the standardized certification examination. The
child life specialist should have an understanding of
children of all ages and the family, good communication
skills, experience with diverse groups of patients, devel-
opmental assessment expertise, and collaborative team-
work abilities. Child life specialists often develop specific
areas of expertise related to the patient population they
serve, such as infants, toddlers, elementary school–aged
children, adolescents, oncology patients, critically ill
children, radiology patients, technology-dependent chil-
dren, etc. They recognize the developmental issues spe-
cifically related to illness and health care experiences
and understand how to mitigate fears, fantasies, and
concerns through adaptive role play, education, and be-
havior-management techniques. Information about the
child life profession and certification of child life special-
ists is available from the Child Life Council (see “Addi-
tional Resources”).

An effective child life program provides developmen-
tally appropriate play, offers informative and reassuring
psychological preparation before and during procedures,
and helps children plan and rehearse coping skills.14

Child life specialists are part of an interdisciplinary and
family-centered model of care, collaborating with the
family, physicians, and other members of the health care
team to develop a plan of care.8,15 The child life compo-
nent of this plan is based on the individual patient’s
perception and understanding of the anticipated health
care experience with the goal of enhancing coping.16,17

Child life specialists support these goals by, for example,
teaching the child coping strategies for adjusting to a
life-changing injury or dealing with impending death,
offering nonpharmacologic pain-management tech-
niques, and communicating the child’s developmental
and individual needs and perspective to team members.

The therapeutic interventions of child life staff are
most effective when delivered in collaboration with the

attending physician, primary care physician, and other
members of the health care team as part of the medical
home* for the hospitalized child. Child life programs
offer services that support the medical home, defined
by the American Academy of Pediatrics as care that is
“accessible, continuous, comprehensive, family cen-
tered, coordinated, compassionate, and culturally ef-
fective.”18(p184)

PLAY ANDNORMALCY
Play is the primary modality of a child life program
because it is both familiar and reassuring for children. It
helps make the health care experience less intimidating
and more comfortable.19–22 Experts state that play is be-
lieved to be “used by children as a means of reducing
anxiety produced by stressful conditions.”17(p213) Child life
programs provide opportunities for play in inpatient
medical and surgical areas, ICUs, outpatient clinics,
emergency departments, presurgical waiting areas, radi-
ology departments, laboratory waiting rooms, and sib-
ling care centers. Play is adapted to the many age groups
in pediatrics. Young children are given opportunities for
make-believe play, whereas school-aged children enjoy
games with rules.23 Adolescents will seek to continue
their relationships with peers outside the hospital
through Internet access and must be provided with op-
portunities to form new friendships within the hospital.
This is particularly important for adolescents with
chronic illnesses who may have multiple hospitaliza-
tions.24,25 Activities that promote self-esteem are vital, as
is continuation with schooling.

Engaging in developmentally appropriate play, cre-
ative or expressive arts (including music therapy, art
therapy, drama, video work, and creative writing), and
reading activities all help moderate children’s anxiety
and decrease the possibility that health care encounters
will disrupt their normal development.3,26–28 Auxiliary
programs, such as animal-assisted therapy, therapeutic
clowning, or electronic networks for hospitalized chil-
dren, when used in conjunction with child life services,
provide additional supportive activities for all ages of
pediatric patients.29–31

To help children cope with their feelings, a child life
specialist often uses health care play or “medical play.”
This child-directed play allows children to be active and
exert control over their experiences.1,12,31–34 These exer-
cises may offer insight into the patients’ concerns and
levels of understanding of the health care events. Some
examples of child-directed medical play are the explora-
tion of medical equipment, dramatic (or dress-up) play,

* The American Academy of Pediatrics believes that the medical care of infants, children, and
adolescents ideally should be accessible, continuous, comprehensive, family centered, coordi-
nated, compassionate, and culturally effective. It shouldbedeliveredor directedbywell-trained
physicianswho provide primary care and help tomanage and facilitate essentially all aspects of
pediatric care. The physician should be known to the child and family and should be able to
develop a partnership ofmutual responsibility and trust with them. These characteristics define
the “medical home.18(p184)”
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games or puzzles depicting medical themes, and the
creation of artwork using health care materials such as
bandage strips, tongue depressors, and syringes.1,3,20,34–36

Such activities allow pediatric patients of all ages to
approach a threatening situation with greater familiarity
and gain a sense of mastery of the experience, which will
help build a basis for future difficult experiences.37

PSYCHOLOGICAL PREPARATION
Preparing children for hospitalizations, clinic visits, sur-
geries, and diagnostic/therapeutic procedures is a second
important element of a child life program.38 Psycholog-
ical preparation is a “process of communicating accurate
and developmentally appropriate information, identify-
ing potential stressors, as well as planning and practicing
coping strategies.”37(p18) Many hospitals and other health
care facilities have developed preparation programs on
the basis of this process that familiarize the children and
their families with the circumstances and procedures
they will encounter. These developmentally supportive
programs help reduce emotional disturbances in hospi-
talized children.1,8,39,40 Two studies with children in a
perioperative setting indicated that preparation pro-
grams before surgery lowered the children’s anxiety and
increased their comfort levels.35,41 Oncology clinics, day
surgery units, radiology departments, dialysis units, pri-
mary care clinics, emergency departments, eating disor-
der programs, dental clinics, and other health care set-
tings have used child life specialists to help children
anticipate and manage health care experiences.38,42–55 An
emergency department study reported that child life spe-
cialists play a major role in calming fears of children,
particularly 11- to 14-year-olds requiring sutures, and
lead to a higher parent satisfaction rating of the entire
care experience.52

The child life role in children’s perioperative experi-
ences is important. When preparing children and fami-
lies for procedures, child life specialists not only share
accurate descriptions of the experiences children will
have but assist children in expressing what they think is
going to happen.37 Plain body-outline dolls and other
dolls are useful tools of the child life specialist during
psychological preparation before procedures occur.33,56

Misconceptions can be corrected, and a child’s under-
standing can be clarified. In addition, child life specialists
provide opportunities for children to examine equip-
ment and give them developmentally appropriate expla-
nations of their use.8,20,55 Information and opportunities
to handle equipment help make the unpredictable
events more manageable, reduce anxiety, and enable
the child to plan and rehearse coping strategies.57,58 Strat-
egies used may include relaxation, visualization, guided
imagery, and pain-management techniques. Such obser-
vations are shared with the rest of the health care team
so that all are better prepared to respond supportively to
the individual patient.

A child life specialist who is present with a parent
during a procedure also can enhance the parent’s ability
to support the child. This can contribute to a patient’s
ability to cope more effectively, often resulting in greater
cooperation and success during the procedure.59 In the
absence of parental support, a child life specialist can
provide support, enabling staff members to use their
time more efficiently.

FAMILY SUPPORT
The third major area of child life services involves edu-
cation and support of parents and family members, in-
cluding siblings. Because the presence of family mem-
bers has an important positive effect on a child’s
adjustment to the health care experience, pediatric
health care teams encourage family involvement in pa-
tient care.60 Parents and other family members may be
highly anxious about the child’s illness or the various
diagnostic and treatment regimens, and such anxiety
can be transmitted easily to the patient.20,39 Child life
specialists and other members of the health care team
collaborate to facilitate the family’s coping with and
adjustment to the child’s illness and health care experi-
ence. Child life specialists help family members under-
stand their child’s response to treatment and can help
parents maintain their caregiving roles by promoting
parent/child play sessions and by sharing strategies for
comforting their children during medical procedures, for
example. Well siblings can be helped to comprehend a
brother’s or sister’s illness via developmentally appropri-
ate teaching sessions and by offering support during
visits to ICUs. In collaboration with the primary care
physician and other members of the interdisciplinary
team, child life services may be integrated within some
palliative care teams, hospice services, and home care
programs. Specially trained child life specialists can offer
grief support activities for siblings in the event of cata-
strophic injury or death. They also have assisted children
during episodes of terrorism.8,61–64 It is important to pro-
tect children and families from prolonged or repeated
exposures to situations in which they feel overwhelmed,
unable to escape, or unable to have choices. The health
care experience can become complicated by these sce-
narios, and child life specialists can help ameliorate the
effects that these adverse experiences have on children
and families.

CHILD LIFE SERVICES IN A CHANGING HEALTH CARE
ENVIRONMENT
There are almost twice as many hospitalized children in
the 0- to 4 year-old age group as there are in the 5- to 14
year-old age range.65 In addition, although fewer chil-
dren are hospitalized, the children who are admitted are
more seriously ill and often require longer stays.66 Child
life programs have had to adapt to younger, less mobile
patients who have more complex medical problems. As
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a result, fewer group interactions are possible, and
greater individualization of care is needed. Child life staff
members are challenged to meet each child’s emotional,
developmental, and educational needs more quickly and
efficiently than before and to provide as many normal
life experiences as possible. In a continued effort to
create “normalcy” for patients, child life specialists often
assist parents in arranging for tutoring services for chil-
dren.9

The adolescent population must also be considered.
The increased survival rate of chronically ill patients has
resulted in an expanded need for child life specialists in
adolescent care. Teenagers with spina bifida, cystic fibro-
sis, and other chronic diseases are living longer now.67 A
new challenge has emerged as more chronically ill ado-
lescents are making the transition to the adult health
care system.67,68 Child life specialists have often played a
role with the health care team in helping with that
transition.

The expansion of outpatient care has resulted in more
demands for ambulatory child life activities as their
value and benefits have become recognized. Both direct
and indirect interventions are used to support patients
and families across the continuum of care. For example,
posters may be mounted in treatment areas to educate
staff and parents about effective positioning or coping
techniques to use with children of different ages. In
some cases, a telephone consultation made by a child life
specialist can help parents prepare their child for an
outpatient procedure.

As health care costs escalate, there is an ongoing
effort to justify the cost of child life services. It is clear
that more empirical data are needed to explore the value
and effectiveness variables of child life services. An ex-
perimental evaluation of one child life program model
showed that its presence had a significant positive effect
on the pediatric patients.39 Specifically, the children in
the experimental study had less emotional distress, bet-
ter overall coping during the hospital stay, a clearer
understanding of the procedures, and a more satisfactory
posthospital adjustment and physical recovery. The chil-
dren spent less time on initial pain-management narcot-
ics, the length of stay was slightly reduced, and parents
were more satisfied. In another study, child life special-
ists taught parents in the emergency department how to
use distraction and “positioning for comfort” before their
child’s venipunctures. The combination of interventions
resulted in lower fear and distress scores.69

ADDITIONAL CONTRIBUTIONS
Child life services contribute to an organization’s efforts
to meet the standards of the Joint Commission on Ac-
creditation of Healthcare Organizations such as develop-
mentally appropriate care, effective communication for
patient education, safety issues, age-appropriate envi-
ronments, and assessment of patients. These specialists

assist health care team members to communicate with
patients and families on the basis of the child’s develop-
mental and individual needs.70 Child life programs
can assist in the education of students and professional
staff in medical, nursing, and other fields regarding psy-
chosocially sound and developmentally appropriate
care.53,71,72 The role and competence of pediatric unit
volunteers are enhanced when they are educated,
guided, and supervised as part of a child life program.73

Child life specialists are keenly aware of the perspec-
tive and concerns of children and the benefits of family-
centered care and, thus, are valuable consultants regard-
ing the physical environment of pediatric settings and
the effect of these settings on the behavior and adapta-
tion of children. Child life specialists offer a useful per-
spective on hospital committees such as ethics or be-
reavement committees.

Child life expertise has applications beyond conven-
tional hospital care. Child life interventions can help
children transition back to home, school, and commu-
nity. Child life specialists can actively help with school
reentry and facilitate a variety of support groups for
patients and their siblings.74,75 In addition, child life spe-
cialists in pediatric programs located within larger adult-
oriented institutions often are called on to work with
children of adult patients.76 They are able to help chil-
dren deal with a parent’s illness or impending death.
Child life specialists also use their skills and training for
positions in disease-specific camps, hospice programs,
supplemental child care for technology-dependent chil-
dren, programs for high-risk infants, and courtrooms for
pretrial support of juvenile victims.13

CONCLUSIONS
Child life services make a difference in pediatric care.
Although more research is needed, there is some evi-
dence that child life services may help to contain costs by
reducing hospital length of stay and decreasing the need
for analgesics.39,59 Observation and consumer satisfaction
feedback further confirm the positive effects of child life
programs on children, families, and staff. It remains
essential for child life specialists to adapt and grow with
the changing health care system in support of the emo-
tional well-being of children and families.77,78

RECOMMENDATIONS

1. Child life services should be considered an essential
component of quality pediatric health care and are
integral to family-centered care and best-practice
models of health care delivery for children. Child life
services should be performed in collaboration with
and give support to the child’s medical home.

2. Child life services should be provided directly by or in
consultation with qualified child life specialists in pe-
diatric inpatient units, ambulatory areas, emergency
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departments, and chronic care centers to the extent
appropriate for the population served.

3. An appropriate ratio of child life specialists to patients
should be developed for inpatient and ambulatory
areas. Both inpatient and ambulatory ratios should be
adjusted as needed for the severity and acuity of
illnesses of the patients served.

4. Child life services should not be withheld for lack of
reimbursement. Advocacy for financing of child life
services should occur at the facility, local, state, and
federal levels.

5. Home health, hospice, and bereavement programs
should be encouraged to include child life services.

6. Additional research should be conducted to validate
the effect of child life services on patient care out-
comes with attention to outcomes of specific inter-
ventions as well as cost-effectiveness.
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Policy Statement—Child Passenger Safety

abstract
Child passenger safety has dramatically evolved over the past de-
cade; however, motor vehicle crashes continue to be the leading
cause of death of children 4 years and older. This policy statement
provides 4 evidence-based recommendations for best practices in
the choice of a child restraint system to optimize safety in passen-
ger vehicles for children from birth through adolescence: (1) rear-
facing car safety seats for most infants up to 2 years of age; (2)
forward-facing car safety seats for most children through 4 years
of age; (3) belt-positioning booster seats for most children through
8 years of age; and (4) lap-and-shoulder seat belts for all who have
outgrown booster seats. In addition, a fifth evidence-based recom-
mendation is for all children younger than 13 years to ride in the
rear seats of vehicles. It is important to note that every transition is
associated with some decrease in protection; therefore, parents
should be encouraged to delay these transitions for as long as
possible. These recommendations are presented in the form of an
algorithm that is intended to facilitate implementation of the rec-
ommendations by pediatricians to their patients and families and
should cover most situations that pediatricians will encounter in
practice. The American Academy of Pediatrics urges all pediatri-
cians to know and promote these recommendations as part of child
passenger safety anticipatory guidance at every health-supervision
visit. Pediatrics 2011;127:788–793

Improved vehicle crashworthiness and greater use of child restraint
systems have significantly affected the safety of children in automo-
biles. Major shifts in child restraint use, particularly the use of booster
seats among older children, have occurred in response to public edu-
cation programs and enhancements to child restraint laws in nearly
every state.1–3 In addition, there has been a substantial increase in
scientific evidence on which to base recommendations for best prac-
tices in child passenger safety. Current estimates of child restraint
effectiveness indicate that child safety seats reduce the risk of injury
by 71% to 82%4,5 and reduce the risk of death by 28% when compared
with those for children of similar ages in seat belts.6 Booster seats
reduce the risk of nonfatal injury among 4- to 8-year-olds by 45%
compared with seat belts.7 Despite this progress, approximately
1500 children younger than 16 years die in motor vehicle crashes
each year in the United States, nearly half of whom were completely
unrestrained.8

The American Academy of Pediatrics (AAP) strongly supports optimal
safety for children and adolescents of all ages during all forms of travel.
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This policy statement provides 5
evidence-based recommendations for
best practices to optimize safety in pas-

senger vehicles for all children, from
birth through adolescence (a summary
of recommendations is listed in Table 1):

1. All infants and toddlers should ride
in a rear-facing car safety seat
(CSS) until they are 2 years of age

TABLE 1 Summary of Best-Practice Recommendations

Best-Practice Recommendation Complementary Information

All infants and toddlers should ride in a rear-facing car safety seat
(CSS) until they are 2 y of age or until they reach the highest
weight or height allowed by the manufacturer of their CSS.

Infant-only seats usually have a handle for carrying and can be snapped
in and out of a base that is installed in the vehicle. They can only be
used rear-facing. Convertible CSSs can be used either forward- or
rear-facing and typically have higher rear-facing weight and height
limits than infant-only seats.
When children using infant-only seats reach the highest weight for their
seat, they should continue to ride rear-facing in a convertible seat for
as long as possible. Most currently available convertible seats can be
used rear-facing to at least 35 lb.

Combination CSSs are seats that can be used forward-facing with a
harness system and then, when the child exceeds the height or
weight limit for the harness, as a booster seat with the harness
removed.

All children 2 y or older, or those younger than 2 y who have outgrown
the rear-facing weight or height limit for their CSS, should use a
forward-facing CSS with a harness for as long as possible, up to the
highest weight or height allowed by the manufacturer of their CSS.

Several models of convertible and combination CSSs can accommodate
children up to 65 or 80 lb when used forward-facing. The lowest
maximum weight limit for currently available forward-facing CSSs is
40 lb.

All children whose weight or height is above the forward-facing limit
for their CSS should use a belt-positioning booster seat until the
vehicle lap-and-shoulder seat belt fits properly, typically when they
have reached 4 feet 9 inches in height and are between 8 and 12 y
of age.

There is a safety advantage for young children to remain in CSSs with a
harness for as long as possible before transitioning to booster seats.

When children are old enough and large enough to use the vehicle
seat belt alone, they should always use lap-and-shoulder seat belts
for optimal protection.

Booster seats function by positioning the child so that both the lap and
shoulder portions of the vehicle seat belt fit properly; the lap portion
of the belt should fit low across the hips and pelvis, and the shoulder
portion should fit across the middle of the shoulder and chest. They
come in both high-back (a seat back that extends up beyond the
child’s head) and backless models.
The lap portion of the belt should fit low across the hips and pelvis, and
the shoulder portion should fit across the middle of the shoulder and
chest when the child sits with his or her back against the vehicle
seat back. If they do not, then the child is likely too small to use the
vehicle seat belt alone and should continue to use a belt-positioning
booster seat.

CSSs should be installed tightly either with the vehicle seat belt or with
the LATCH system, if available. LATCH is a system of attaching a CSS to
the vehicle that does not use the seat belt. It was designed to ease
installation of the CSS. Whether parents use LATCH or the seat belt, they
should always ensure a tight installation of the CSS into the vehicle.

All children younger than 13 y should be restrained in the rear seats
of vehicles for optimal protection.

LATCH indicates lower anchors and tethers for children.
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or until they reach the highest
weight or height allowed by the
manufacturer of their CSS.

2. All children 2 years or older, or
those younger than 2 years who
have outgrown the rear-facing
weight or height limit for their
CSS, should use a forward-facing
CSS with a harness for as long as

possible, up to the highest weight
or height allowed by the manufac-
turer of their CSS.

3. All childrenwhoseweight or height is
above the forward-facing limit for
their CSS should use a belt-
positioning booster seat until the ve-
hicle lap-and-shoulder seat belt fits
properly, typically when they have

reached 4 feet 9 inches in height and
are between 8 and 12 years of age.

4. When children are old enough and
large enough to use the vehicle seat
belt alone, they should always use
lap-and-shoulder seat belts for opti-
mal protection.

5. All children younger than 13 years
should be restrained in the rear

FIGURE 1
Algorithm to guide the implementation of best-practice recommendations for optimal child passenger safety (see Table 1 for a summary of recommenda-
tions and Table 2 for definitions and explanations).
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seats of vehicles for optimal
protection.

It should be noted that the recom-
mendation that all children younger
than 2 years be restrained in an
infant-only or convertible CSS used
rear-facing represents a significant
change from previous AAP policy and
is based on new data from the United
States9 as well as extensive experi-

ence in Sweden.10,11 It is important to
note that most currently available
CSSs have weight limits for rear-
facing use that can accommodate
the new recommendations.12

Certain considerations contained in this
policy statement are relevant to com-
mercial airline travel as well and are
noted in the accompanying technical re-
port.13 Other AAP policy statements pro-

vide specific recommendations to opti-
mize safety for preterm and low birth
weight infants,14 children in school
buses,15 and children using other forms
of travel and recreational vehicles.16–18 In
addition, complementary AAP policy
statements provide recommendations
for teenaged drivers19 and the safe
transport of newborn infants20 and chil-
drenwith special health care needs.21,22

TABLE 2 Explanations of Decision Points and Additional Resources

Children with certain temporary or permanent physical and behavioral conditions
such as altered muscle tone, decreased neurologic control, skeletal abnormalities,
or airway compromise may preclude the use of regular CSSs and may require the
use of regular CSSs may require specialized restraint systems.

The AAP has issued a policy statement that provides specific guidance on best-practice
recommendations for children with special health care needs (www.pediatrics.org/
cgi/content/full/pediatrics%3B104/4/988). To locate a child passenger safety techni-
cian in your area with special training in special health needs, go to
http://cert.safekids.org.

Infants younger than 2 y have relatively large heads and several structural features of
their neck and spine that place them at particularly high risk of head and spine
injuries in motor vehicle crashes. Rear-facing CSSs provide optimal support to the
head and spine in the event of a crash, and evidence indicates that this benefit
extends to children up to 2 y of age or longer.
Children who are 2 y of age or older and small for age may need to be evaluated like
children younger than 2 y. Consult a child passenger safety technician with
enhanced training in special needs or other resources for assistance.

The AAP annually updates information on child restraint systems currently available in
the United States (http://aap.org/family/carseatguide.htm). More recent products
have higher weight limits and should be used when possible. In general, children
should remain in a child restraint system until they outgrow the weight or height
limits for its intended use.

Most children 2 to 8 y of age are not large enough to fit properly in the vehicle seat
belt and will require a CSS or booster seat for optimal restraint. A belt-positioning
booster seat positions a child so that the lap and shoulder portions of the seat belt
fit properly: the lap portion low across the hips and pelvis and the shoulder portion
across the middle of the shoulder and chest.

Most children shorter than 4 feet 9 inches in height will not fit properly in vehicle lap-
and-shoulder seat belts.
These 3 questions are an evaluation to determine whether a child is ready to be
restrained by the vehicle seat belt without a booster seat. If the answer is “no” to
any of these questions, the child should use a booster seat:
Is the child tall enough to sit against the vehicle seat back with his or her knees
bent at the edge of the vehicle seat without slouching and stay in this position
comfortably throughout the trip?
Does the shoulder belt lie across the middle of the chest and shoulder, not against
the neck or face?
Is the lap belt low and snug across the upper thighs, not the abdomen?
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Pediatricians play a critical role in pro-
moting child passenger safety. To facil-
itate their widespread implementation
in practice, evidence-based recom-
mendations for optimal protection of
children of all ages in passenger vehi-
cles are presented in the form of an
algorithm (Fig 1) with an accompany-
ing table of explanations and defini-
tions (Table 2). A summary of the
evidence in support of these recom-
mendations is provided in the accom-
panying technical report.13 Because
pediatricians are a trusted source of
information to parents, every pediatri-
cian must maintain a basic level of
knowledge of these best-practice rec-
ommendations and promote and
document them at every health-
supervision visit. Prevention of motor
vehicle crash injury is unique in health-
supervision topics, because it is the
only topic recommended at every
health-supervision visit by Bright Fu-
tures.23 Pediatricians can also use this
information to promote child passen-
ger safety public education, legisla-
tion, and regulation at local, state, and
national levels through a variety of ad-
vocacy activities, including ensuring
that their state’s child passenger
safety law is in better alignment with

the best-practice recommendations
promoted in this policy statement.

Because motor vehicle safety for chil-
dren is multifaceted and will continue
to evolve, all pediatricians should fa-
miliarize themselves with additional
resources to address unique situa-
tions for their patients that may not be
covered by the algorithm and to main-
tain current knowledge. In particular,
many communities have child passen-
ger safety technicians who have com-
pleted a standardized National High-
way Traffic Safety Administration
(NHTSA) course and who can provide
hands-on advice and guidance to fam-
ilies. In most communities, child pas-
senger safety technicians work at for-
mal inspection stations; a list of these
stations is available at www.seat-
check.org. If your community does not
have an inspection station, you can
find a child passenger safety techni-
cian in your area on the National Child
Passenger Safety Certification Web
site (http://cert.safekids.org) or the
NHTSA child safety seat inspection
station locator (www.nhtsa.dot.gov/
cps/cpsfitting/index.cfm). Car seat
checkup events are updated at www.
safekidsweb.org/events/events.asp. In
addition, additional resources for pedi-
atricians and families can be found at

www.aap.org or www.healthychildren.
org.
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Technical Report—Child Passenger Safety

abstract
Despite significant reductions in the number of children killed inmotor
vehicle crashes over the past decade, crashes continue to be the lead-
ing cause of death for children 4 years and older. Therefore, the Amer-
ican Academy of Pediatrics continues to recommend inclusion of child
passenger safety anticipatory guidance at every health-supervision
visit. This technical report provides a summary of the evidence in sup-
port of 5 recommendations for best practices to optimize safety in
passenger vehicles for children from birth through adolescence that
all pediatricians should know and promote in their routine practice.
These recommendations are presented in the revised policy statement
on child passenger safety in the form of an algorithm that is intended
to facilitate their implementation by pediatricians with their patients
and families. The algorithm is designed to cover the majority of situa-
tions that pediatricians will encounter in practice. In addition, a sum-
mary of evidence on a number of additional issues that affect the safety
of children in motor vehicles, including the proper use and installation
of child restraints, exposure to air bags, travel in pickup trucks, chil-
dren left in or around vehicles, and the importance of restraint laws, is
provided. Finally, this technical report provides pediatricians with a
number of resources for additional information to use when providing
anticipatory guidance to families. Pediatrics 2011;127:e1050–e1066

INTRODUCTION: MAGNITUDE OF THE PROBLEM OF MOTOR
VEHICLE CRASHES
Motor vehicle crashes represent the leading cause of death for chil-
dren and youth older than 3 years in the United States.1 Each year,more
than 5000 children and adolescents under the age of 21 years die in
crashes, which represents approximately 15% of people killed each
year in crashes.2 Fatalities represent only the tip of the motor vehicle
crash problem for children and youth. For every fatality, approximately
18 children are hospitalized and more than 400 receive medical treat-
ment for injuries sustained in a crash.1 Current estimates of injuries
and fatalities are updated annually and can be found in the Centers for
Disease Control and Prevention Web-based Injury Statistics Query and
Reporting System at www.cdc.gov/injury/wisqars.

In the United States, motor vehicle traffic-related mortality rates are
highest for black and American Indian/Alaskan Native children, lowest
among Asian/Pacific Islander children, and intermediate for Hispanic
and white children.3 Examining trends over a 20-year period through
2003 reveals significantly declining rates for child occupant deaths
among all race and ethnic groups examined. However, among infants
(aged 0–12 months), improvements in mortality rates among black
children have slowed more recently. Occupant mortality rates among
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children 1 to 4 years of age showed a
tendency toward increased mortality
in black, Hispanic, and American
Indian/Alaskan Native children. Al-
though there were significant declines
in total motor vehicle mortality rates
across all racial groups, improvement
in occupant injury was greater for
white children, and disparities actually
widened for both black and American
Indian/Alaskan Native children com-
pared with white children.

The racial/ethnic disparities in motor
vehicle occupant death rates are likely
explained in large part by lower use of
restraints, including child restraint
systems, by people of racialminorities.
Seat belt and child restraint use
among black adults and children are
lower than the national average.4,5

Similarly, seat belt use among His-
panic (85%) and non-Hispanic black
(80%) adults traveling with children
was lower than that for white (96%)
adults traveling with children.6 The
reasons for these disparities in re-
straint use are not completely known
but may be related to a lack of knowl-
edge as well as a lack of culturally ap-
propriate messages from generalized
public education intervention pro-
grams.7 More culturally sensitive in-
tervention programs designed to in-
crease child restraint use among
minority populations have resulted in
significant increases in restraint use
among target populations.8

Through the early 1990s, child occu-
pant fatality rates remained relatively
stagnant at approximately 3.5 deaths
per 100 000 population.9 Beginning in
1995, when children killed by deploying
passenger air bags were first re-
ported clinically, attention began to fo-
cus on the unique needs of children in
automotive safety. Subsequently, in
the United States, the number of motor
vehicle fatalities and serious injuries
has been reduced through a combina-
tion of increased attention to age-

appropriate restraint use and rear
seating position10–15 as well as en-
hanced child restraint laws and en-
forcement of these laws.16,17 In the 10
years from 1999 to 2008, the number of
children younger than 15 years who
died in motor vehicle crashes in the
United States declined by 45%.2 Annual
updates on the number of children
killed in motor vehicle crashes can be
obtained from the National Highway
Traffic Safety Administration (NHTSA)
at www-fars.nhtsa.dot.gov/Main/index.
aspx.

Although significant progress has
been made in reducing the number of
children killed in crashes, the expo-
sure of children tomotor vehicle travel
and, thus, to potential crashes is great.
Children younger than 16 years travel
nearly asmuch as adults (average of 3.4
trips per day and 45 to 50 minutes/day
spent in a vehicle), which emphasizes
the importance of age-appropriate re-
straint on every trip.18

THE IMPORTANCE OF AGE-
APPROPRIATE RESTRAINT USE

Mechanism of Action of Restraint
Systems

Restraint systems are designed to re-
duce risk of ejection during a crash,
better distribute the energy load of the
crash through structurally stronger
bones rather than soft tissues, limit
the crash forces experienced by the ve-
hicle occupant by prolonging the time
of deceleration, and limit the contact
of the occupant with interior vehicle
structures. Optimal performance of re-
straint systems depends on an ade-
quate fit between the restraint system
and the occupant at the time of
the crash. Restraint systems can be
generally categorized as vehicle re-
straints—air bags and seat belts—or
add-on restraints specifically made for
children—child restraint systems.
Child restraint systems include infant-
only car safety seats (CSSs), convert-

ible and combination CSSs, inte-
grated seats, travel vests, and
belt-positioning booster seats. A de-
scription of each type of restraint is
provided below as well as in Table 1 of
the accompanying policy statement.19

Age-Specific Prevalence of
Restraint Use

In large part because of the increased
attention paid to the needs of children
in motor vehicle safety beginning in
the mid-1990s, large increases in re-
straint use (including CSSs and
booster seats) by children have been
observed over the past decade. Data
from the National Occupant Protection
Use Survey and the National Survey of
the Use of Booster Seats indicate that
restraint use for children in the United
States in 2008 stood at 99% among in-
fants younger than 1 year, 92% among
1- to 3-year-olds, and 89% among 4- to
7-year-olds.20 Restraint use for chil-
dren driven by a belted driver was sig-
nificantly higher (92%) than for those
driven by an unbelted driver (54%). It is
important to note that although child
restraint use is high among the young-
est children, improper use of the re-
straint may limit the effectiveness of
the system. Among children either
younger than 1 year or who weighed
less than 20 lb, a group that has tradi-
tionally been recommended to ride in a
rear-facing CSS, 21% were not compli-
ant with these recommendations.21

Similarly, although overall restraint
use among older children is relatively
high, nearly half of children 12 years
and younger who are under 54 inches
in height are not using a CSS or
booster seat, which is their recom-
mended form of optimal restraint.21 Al-
though the prevalence of use accord-
ing to race and ethnicity varied
somewhat among age groups, use
rates tended to be higher among white
and Asian non-Hispanic children (at
least 90% for all age groups) and lower
among black non-Hispanic children
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(ranging from 72% for 8- to 12-year-
olds to 94% for infants younger than 1
year).22 It should be noted that child
restraint use among black children 4
to 7 years of age increased from 73%
in 2007 to 84% in 2008.

Among children 8 years and younger
in crashes, overall reported use of
child restraint systems has increased
nearly threefold since 1999 to 80% of
children in a large sample of children
in crashes by 2007.23 The largest rela-
tive increase in child restraint use
among children in crashes was among
6- to 8-year-olds, yet 57% of these chil-
dren continued to be inappropriately
restrained in 2007. Forward-facing
CSSswere primarily used by children 3
years and younger, whereas belt-
positioning booster seats have be-
come the most common restraints for
4- to 5-year-olds.24

Pediatric obesity has become a major
public health concern in the United
States as the prevalence of being over-
weight among children tripled over the
past 2 decades.25 Currently, 34% of
children are categorized as being
“overweight” (BMI � 95th percentile)
or “at risk for overweight” (BMI� 85th
to�95th percentile).26 Childhood obe-
sity has significant implications for
child passenger safety, because young
children who are overweight may not
fit properly in CSSs or booster seats
that would otherwise be appropriate
for their age.27 It is fortunate that, over
the past several years, increasing
numbers of CSSs and booster seats
with higher weight and height limits
have been introduced into the market
in response to this challenge. Among
currently available products listed in
the American Academy of Pediatrics
(AAP) pamphlet “2011 Car Safety Seats:
A Guide for Families” (available at
www.healthychildren.org/carseatlist),
nearly half (14 of 29) of infant-only
seats can accommodate children to 30
lb or more, which represents at least

the 75th percentile for girls and boys
at 24 months of age. Nearly all (30 of
35) currently available convertible
CSSs can accommodate children to 35
lb or more when used rear-facing, a
weight that exceeds the 95th percen-
tile for boys and girls at 24 months of
age. Similarly, for children 2 to 8 years
of age, 34 of 53 currently available
forward-facing seats used with a har-
ness can accommodate children to at
least 50 lb, which exceeds the 95th per-
centile for boys and girls younger than
5 years. Therefore, there are sufficient
products available to consumers to ac-
commodate larger children in the cor-
rect restraint. Limited data exist on the
risk of injury to overweight children in
motor vehicle crashes but suggest
that overweight children may be at an
increased risk of particular types of
injuries, particularly lower-extremity
fractures, compared with children of
normal weight.28–30 Further research is
needed to establish motor vehicle
safety as yet another public health bur-
den imposed by childhood obesity and
to ensure that overweight children are
properly protected in motor vehicles.

Seat belt use among all front-seat oc-
cupants (drivers and front passenger-
seat occupants) in the United States
increased to 84% in 2009.31 Among
older children, restraint use in any
seating location in the vehicle in 2008
was 85% among 8- to 12-year-olds and
83% among 13- to 15-year-olds.6,20 Seat
belt use anywhere in the vehicle
among 13- to 15-year-olds varied ac-
cording to race and ethnicity; white ad-
olescents had higher seat belt use
rates (89%) than either Hispanic (82%)
or black non-Hispanic (46%) youth.

It is important to note that CSSs were
designed as occupant safety devices in
motor vehicles, not as general child
seating devices. A recent study that
used data from the National Electronic
Injury Surveillance System operated
by the US Consumer Product Safety

Commission estimated that more than
8000 infants younger than 1 year are
evaluated in hospital emergency de-
partments each year for car seat–
related (non–motor vehicle crash) in-
juries suffered when the car seats
were used improperly or for unin-
tended purposes.32 The majority (85%)
of injuries were related to falls, either
infants falling out of car seats or car
seats falling from elevated surfaces
such as countertops and tables. Nearly
half of the injuries occurred at home,
and head and neck injuries accounted
for 84% of the injuries to infants. Pro-
longed use of CSSs by young infants for
positioning also contributes to the in-
creased incidence of plagiocephaly,
exacerbates gastroesophageal reflux,
and increases risk of respiratory com-
promise.33 Families should be encour-
aged to use CSSs only as occupant-
protection devices for travel as they
were intended.

Installation of Child Restraint
Systems

CSSsmust be installed tightly to derive
the optimum benefit of both the crash-
worthiness of the vehicle (eg, crumple
zones that dissipate the energy of the
crash and prolong the time of deceler-
ation of the vehicle) and the design of
the seat itself. As a general rule, if a
CSS can be moved more than 1 inch
from side to side or front to back when
grasped at the bottom of the seat near
thebelt or lower anchors and tethers for
children (LATCH) attachment points, it is
not installed tightly enough. Improper
installation of a CSS may result in an
increased likelihood of excessive
movement of the child in the event of a
crash, thus increasing the child’s risk
of injury.

The most recent estimates of CSS mis-
use are derived from an observational
study of more than 5000 children in
which 72.6% of CSSs were observed to
have some form of misuse.34,35 The
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most common critical misuses were
loose harness straps and a loose at-
tachment of the CSS to the vehicle
when using the seat belt. Results of
several studies have indicated that
misused CSSs may increase a child’s
risk of serious injury in a crash.13,14,36,37

An issue specific to installing rear-
facing CSSs relates to the recline angle
of the seat. Proper installation results
in a semireclined angle of approxi-
mately 45°, which enables the infant’s
head to lie against the back of the CSS,
as opposed to potentially falling for-
ward, which compromises the infant’s
airway, if the seat is angled too up-
right. Preterm infants are particularly
vulnerable to an increased risk of oxy-
gen desaturation, apnea, and/or bra-
dycardia, especially when placed in a
semireclined position in CSSs.38–41

Therefore, CSS monitoring in the in-
fant’s own CSS before discharge from
the hospital should be considered for
any infant whowas less than 37 weeks’
gestation at birth to determine if the
infant is physiologically mature and
has stable cardiorespiratory function.
More specific information on car seat
testing of preterm newborn infants
and recommendations based on re-
sults of testing are available in an AAP
clinical report on the subject.33

A relatively newway by which CSSs can
be installed in passenger vehicles,
known as LATCH, was designed to re-
duce the difficulty associated with in-
stalling CSSs. This system uses dedi-
cated attachment points in the vehicle
rather than using the vehicle seat belt
for CSS installation. All vehicles and
child restraints manufactured and
sold in the United States after Septem-
ber 2002 are required to have this an-
choring system. For rear-facing CSSs,
there are 2 points of attachment at the
base of the CSS. For forward-facing
CSSs, a third dedicated attachment
point near the top of the CSS is used for

a top tether to attach to a separate an-
chor point in the vehicle (see Fig 1).

Previous research has evaluated the
performance of LATCH (or its European
counterpart, ISOFIX) in laboratory sled-
test environments42–44 and demon-
strated improved kinematics and re-
duced injury measures on crash test
dummies, in particular with use of the
top tether, when compared with using
a seat belt to attach the CSS. To date,
there are no real-world data from evalu-
ations of the performance of LATCH, al-
though its theoretical advantages in en-
suring proper installation suggest that
families should use it when available.

Arbogast and Jermakian have re-
viewed cases of CSSs attached by us-
ing LATCH and illustrated examples of
LATCH misuse.45 In 2005, a large-scale
observation study that examined
LATCH use and misuse in the United
States was conducted at 66 sites
across 7 states.46 The study results in-
dicated that many parents who pur-
chased newer vehicles did not update
their CSS to take advantage of the
available LATCH attachment system.
Approximately one-fifth of CSSs in vehi-
cles equipped with LATCH did not have
tether straps, and one-sixth did not
have lower attachments. Even when
their CSSs were LATCH equipped, ap-
proximately one-third of the drivers
with LATCH-equipped vehicles stated

that they could not use LATCH because
there were no anchors in their vehi-
cles. Much of the nonuse of lower an-
chors in this study related to the fact
that the vehicle safety belt was the only
method available in the center rear-
seating position for installing a CSS.
The rear seats of most passenger vehi-
cles typically are equipped with lower
LATCH anchors only in the outboard
seating positions. When parents had
experience attaching CSSs by using
the safety belt and LATCH system,
three-quarters reported a preference
for LATCH, because they found it easier
to use and obtained a tighter fit, and
they felt that the child was more
secure.

EVIDENCE FOR BEST-PRACTICE
RECOMMENDATIONS

The following section of this technical
report will provide a summary of the
evidence in support of each of the best-
practice recommendations included in
the accompanying policy statement.

Children with certain physical and be-
havioral conditions may require spe-
cialized restraint systems and other
considerations. Relevant conditions
may include prematurity, cerebral
palsy, the presence of a tracheostomy,
muscle tone abnormalities, skeletal
abnormalities, and certain behavioral
or emotional conditions as well as

FIGURE 1
Schematic of the LATCH system.
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temporary conditions such as frac-
tures that require spica casts. There-
fore, the AAP has developed a separate
policy statement that reviews impor-
tant considerations for transporting
children with special health care
needs and provides current guidelines
for the protection of children with spe-
cific health care needs, including those
transported in wheelchairs.47

1. Best-Practice Recommendation:
All Infants and Toddlers Should
Ride in a Rear-Facing CSS Until
They Are 2 Years of Age or Until
They Reach the Highest Weight or
Height Allowed by the
Manufacturer of Their CSS

This best practice results from the
need to support the young child’s pos-
terior torso, neck, head, and pelvis and
to distribute crash forces over the en-
tire body. Developmental consider-
ations, including incomplete vertebral
ossification, more horizontally ori-
ented spinal facet joints, and excessive
ligamentous laxity put young children
at risk of head and spinal cord injury.
Rear-facing CSSs address this risk by
supporting the child’s head and pre-
venting the relatively large head from
moving independently of the propor-
tionately smaller neck.

In the United States, although the major-
ity of children use rear-facing CSSs dur-
ing the first year of life, 21% of infants
who are either younger than 1 year or
weigh less than 20 lb have been turned
forward-facing.21 In Sweden, many chil-
dren remain rear-facing up to the age of
4 years and transition directly from the
rear-facing CSS to a booster seat. Swed-
ish researchershave reported that rear-
facingCSSs reduce the risk of significant
injuries (those with an Abbreviated In-
juryScalescoreof�2)by90%relative to
unrestrained children, which reinforces
their policy of children remaining in a
rear-facing CSS up to the age of 4
years.48,49

Henary et al50 reviewed US crash data
to calculate the relative effectiveness
of rear-facing CSSs compared with
forward-facing CSSs for children 0
through 23 months of age in crashes
from 1988 to 2003. The authors re-
ported that children in forward-facing
CSSs were significantly more likely to
be seriously injured when compared
with children restrained in rear-facing
CSSs in all crash types (odds ratio
[OR]: 1.76 [95% confidence interval
[CI]: 1.40–2.20]). When considering
frontal crashes alone, children in
forward-facing CSSs were more likely
to be seriously injured, although this
finding was not statistically significant
(OR: 1.23 [95% CI: 0.95–1.59]). In side-
impact crashes, however, children in
forward-facing CSSs were much more
likely to be injured (OR: 5.53 [95% CI:
3.74–8.18]). When children 12 to 23
months of age were analyzed sepa-
rately, those who were restrained in
forward-facing CSSs were also more
likely to be seriously injured (OR: 5.32
[95% CI: 3.43–8.24]). These authors
concluded that for children through 23
months of age, rear-facing CSSs pro-
vided optimal protection. The lack of
meaningful numbers of children 24
months or older in rear-facing CSSs in
US databases has prevented extension
of these analyses to even older age
groups of children, such as those stud-
ied in Sweden.

2. Best-Practice Recommendation:
All Children 2 Years or Older, or
Those Younger Than 2 Years Who
Have Outgrown the Rear-Facing
Weight or Height Limit for Their
CSS, Should Use a Forward-Facing
CSS With a Harness for as Long as
Possible, up to the Highest Weight
or Height Allowed by the
Manufacturer of Their CSS

The recommendation for forward-
facing CSSs has been based, in part, on
an analysis by Kahane51 of laboratory
sled tests, observational studies, and

police-reported crash data from the
early 1980s that estimated that cor-
rectly used forward-facing CSSs re-
duce the risk of death and injury by
approximately 71% compared with un-
restrained children. The engineering
tests documented the biomechanical
benefits of the CSS in spreading the
crash forces over the shoulders and
hips and controlling the excursion of
the head during a crash. Kahane fur-
ther estimated the effectiveness of a
partially misused CSS as providing a
45% reduction in risk of fatality and
serious injury. Using Fatality Analysis
Reporting System (FARS) data from
1988 to 1994, NHTSA found that, among
children between 1 and 4 years of age
in passenger cars, those in forward-
facing CSSs had a 54% reduction in
risk of death compared with unre-
strained children.52 Given the currently
high rates of restraint use among chil-
dren in the United States, it is no lon-
ger meaningful to quote effectiveness
estimates in comparison to unre-
strained children.

Estimates of the effectiveness of
forward-facing CSSs in comparison
with children using seat belts, on the
basis of real-world crash data, vary de-
pending on the source of data used,
the time period studied, and the analyt-
ical approach taken. Estimating effec-
tiveness of child restraint systems
through analysis of crash databases is
challenging because of the association
between how passengers are re-
strained in a given crash and whether
that crash will be in a specific data-
base. For example, the FARS, operated
by the NHTSA, is a census of vehicle
crashes in the United States in which
at least 1 person died. The FARS has a
sufficient number of outcomes of fatal
child injuries for analyses but has a
biased selection of crashes in that inclu-
sion of crashes is associated with the
outcome of interest (ie, mortality). Sev-
eral different analytic techniques, de-

e1054 FROM THE AMERICAN ACADEMY OF PEDIATRICS

http://pediatrics.aappublications.org/


scribed hereafter, have been developed
to minimize the effects of this bias.

The results of most studies to date
have indicated that forward-facing
CSSs are effective at preventing nonfa-
tal injuries when compared with seat
belts; effectiveness estimates have
ranged from 71% to 82% reduction in
serious injury risk.13,53 Elliott et al14

compared the effectiveness of child re-
straints to seat belts in preventing fa-
tal injuries to 2- to 6-year-old children
in crashes by combining data from the
FARS with data from the National Auto-
motive Sampling System–Crashwor-
thiness Data System. The combined
data set, in theory, overcame several
of the known limitations of using either
data source alone. Compared with
seat belts, child restraints, when not
seriously misused (eg, unattached re-
straint, child restraint system harness
not used) were associated with a 28%
reduction in risk of death (relative risk
[RR]: 0.72 [95% CI: 0.54–0.97]) after
adjusting for seating position, vehicle
type,model year, driver and passenger
ages, and driver survival status. When
including cases of serious misuse, the
effectiveness estimate was slightly
lower (21%) and not statistically signif-
icant (RR: 0.79 [95% CI: 0.59–1.05]).

In a controversial analysis, Levitt54

used FARS data from 1975 to 2003 and,
by various methods, directly com-
pared the mortality rates for child re-
straints and for seat belts for children
aged 2 to 6 years and could not dem-
onstrate a difference in effectiveness.
Levitt restricted the FARS data set to
2-vehicle crashes in which someone in
the other vehicle (ie, the vehicle with-
out the index child occupant) died, un-
der the assumption that the distribu-
tion of restraint use among children in
potentially fatal crashes is indepen-
dent of whether someone in the other
vehicle dies, after adjusting for various
crash-related characteristics. In a sub-
sequent study in which a marginal-

structural-model-type estimator was
used in an attempt to explore the rela-
tionship between various biases inher-
ent in data sources and the estimates
of CSS restraint effectiveness, Elliott et
al55 suggested a 17% reduction in fatal-
ity risk for children 2 through 6 years
of age in child restraint systems rela-
tive to seat belts. This reduction is es-
timated at 22% when severe misuse of
the restraint is excluded.

3. Best-Practice Recommendation:
All Children Whose Weight or
Height Is Above the Forward-
Facing Limit for Their CSS Should
Use a Belt-Positioning Booster
Seat Until the Vehicle Lap-and-
Shoulder Seat Belt Fits Properly,
Typically When They Have Reached
4 Feet 9 Inches in Height and Are
Between 8 and 12 Years of Age

Children who have outgrown a
forward-facing CSS (based on the
height or weight limit of the
seat) should be restrained in belt-
positioning booster seats by using the
lap-and-shoulder belts in the back seat
of a vehicle. Booster seats position the
child so that the lap-and-shoulder belt
fits properly. Correct fit of the belt is
defined as follows:

● The shoulder belt lies across the
middle of the chest and shoulder,
not the neck or face.

● The lap belt is low across the hips
and pelvis, not the abdomen.

● The child is tall enough to sit against
the vehicle seat back with his or her
knees bent without slouching and
can stay in this position comfortably
throughout the trip.

Although seat belt geometry varies
from vehicle to vehicle depending on
the depth of the seat bottom and place-
ment of the upper and lower anchor
points of the belt, most vehicle seat
belts will not fit correctly until a child
reaches approximately 4 feet 9 inches
in height and is between 8 and 12 years

of age. This height threshold was de-
rived from a study of 155 children 6 to
12 years of age who were assessed for
the fit of the vehicle seat belt in 3 differ-
ent types of vehicles in 1993.56 The mini-
mumheight of a childwho could fit prop-
erly in the vehicle seat belts was 148 cm
(58 inches). It is important to note that
this study is nearly 20 years old, and sig-
nificant changes have been made to the
vehicle fleet during this time.

Cases of serious cervical and lumbar
spinal cord injury, as well as intraab-
dominal injuries, to children in motor
vehicle crashes resulting from poorly
fitting seat belts have been described
for many years and are known as the
“seat belt syndrome.”57 First described
by Kulowski and Rost in 1956,58 the
term “seat belt syndrome” was coined
by Garrett and Braunstein in 196259 to
describe a distinctive pattern of injuries
associated with lap seat belts in serious
crashes. Two predominant factors have
been hypothesized to explain this con-
stellation of injuries: the immaturity of
the pediatric pelvis to properly anchor
the lap portion of the belt and the ten-
dency of children to scoot forward in the
seat so that their knees bend at the edge
of the vehicle seat. From this position, in
a rapiddeceleration, thebelt candirectly
compress abdominal organs against the
spinal column, and the child’s body may
“jack-knife” around the belt, putting high
tension forces on the lumbar spine,
which may lead to distraction injuries of
theposterior elements of the spine, such
as Chance-type fractures.

Durbin et al12 published results of the
first real-world evaluation of the per-
formance of booster seats compared
with seat belts for young children.
These authors determined that the
risk of injury after adjusting for child,
crash, driver, and vehicle characteris-
tics was 59% lower for 4- to 7-year-olds
in belt-positioning booster seats than
those using only seat belts. Applying
these results to Wisconsin state data
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from 1998 to 2002, Corden60 deter-
mined that there would be an approxi-
mate 57% reduction in deaths and hos-
pitalizations if all 4- to 7-year-olds were
in booster seats. A recent updated
analysis of booster effectiveness in
preventing nonfatal injuries was able to
examine a greater percentage of older
children using booster seats; 37% of the
more recent study sample using booster
seats were 6 to 8 years of age.24 In this
study, children 4 to 8 years of age using
belt-positioning booster seats were 45%
(95% CI: 4%–68%) less likely to sustain
nonfatal injuries than children of similar
ages using the vehicle seat belt. Among
children restrained in belt-positioning
booster seats, there was no detectable
difference in the risk of injury between
the children in backless versus high-
back boosters.

Rice et al61 extended the data on
booster seat performance by estimat-
ing the effectiveness of booster seats
in reducing the risk of fatal injuries to
children 4 to 8 years of age. Using a
matched cohort analysis of data from
the FARS, Rice et al determined that
booster seats reduced the risk of fatal
injuries by 67% for 4- to 5-year-olds
and 55% for 6- to 8-year-olds compared
with unrestrained adults and children.
They also determined that seat belts
alone reduced the risk of fatal injury by
approximately 62% for 4- to 8-year-olds
compared with unrestrained adults
and children. They did not demon-
strate a significant difference in fatal-
ity risk reduction for booster seats
when compared with seat belts (RR:
0.92 [95% CI: 0.79–1.08]). The authors
postulated that although booster
seats, which improve seat belt fit, may
reduce the risk of nonfatal injuries
(some of which may be attributable to
improperly fitting seat belts), they may
not improve the likelihood that children
will survive a severe crash with major
occupant compartment intrusionordur-
ing rollovers. It may be that properly fit-

ting seat belts are no better than poorly
fitting seat belts at preventing fatal inju-
ries in these severe crashes.

Although most newer vehicles include
lap-and-shoulder belts in all rear-
seating positions, many older vehicles
still in use may have only lap belts
available in some seating positions,
typically in the center of the rear
seat. Laboratory tests have revealed
increased head excursions when
booster seats are used with lap belts
compared with when only lap belts are
used.62,63 Other research results have
indicated that booster-aged children
using only lap belts are likely to strike
their heads on vehicle seat backs or
other interior components in front of
them, even without booster seats.64,65

Results of a recent study that used 2
real-world data sources suggested
that children restrained in booster
seats with lap belts had a lower injury
risk when compared with children re-
strained in lap belts only, although the
possibility of no difference could not
be excluded.66 For families faced with
frequently transporting booster-aged
children in lap-belt-only seating posi-
tions, there are other restraint options
(eg, forward-facing CSSs with higher
weight limits and safety vests) that, al-
though typically more expensive than
booster seats, are more likely to pro-
vide optimal protection if children ride
regularly in these seating positions. It
should be noted that the number of
children in this scenario will decrease
over time as vehicles equipped with
lap-belt-only restraints in rear seats
are phased out of the US vehicle fleet.

4. Best-Practice Recommendation:
When Children Are Old Enough and
Large Enough to Use the Vehicle
Seat Belt Alone, They Should
Always Use Lap-and-Shoulder Seat
Belts for Optimal Protection

Lap-and-shoulder belts have been re-
quired in rear outboard positions of

vehicles since 1989. However, it was
not until 2005 that lap-and-shoulder
belts were required in the center
rear-seat position. Many manufac-
turers introduced center rear lap-
and-shoulder belts in advance of this
requirement, and by model year
2001, most vehicles provided them
as standard equipment.67 Arbogast
et al68 determined that the presence
of a shoulder belt reduced the risk of
injury by 81% for children seated in
the center rear in seat belts, and the
primary benefit is seen in reductions
in abdominal injuries. Parenteau et
al69 had previously documented a
similar shift in the pattern of injury
to children in lap-only belt restraints
to lap-and-shoulder belts. Their
study, however, examined the rear
seat as a whole and did not separate
the rear seating positions.

Using data from the FARS, the NHTSA
has evaluated the performance of
lap-and-shoulder belts in the rear
rows and found them to be effective
(compared with unrestrained occu-
pants) in all crash directions for chil-
dren and adult occupants 5 years
and older. The estimated fatality
reduction, compared with unre-
strained occupants, was 77% in roll-
over crashes, 42% in side impacts,
29% in frontal impacts, and 31% in
rear impacts and other crashes.70

Two studies have evaluated seat belt
effectiveness specifically for chil-
dren. Chipman et al,71 using a data-
base of fatal crashes in Ontario, Can-
ada, estimated that seat belts
reduced the risk of serious injury or
death by 40% for children 4 to 14
years of age. Data from Wisconsin
suggested that 100% seat belt use by
children 8 to 15 years of age (com-
pared with current 72% use) would
result in reductions of 45% and
32% for deaths and hospitalizations,
respectively.60
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5. Best-Practice Recommendation:
All Children Younger Than 13 Years
Should Be Restrained in the Rear
Seats of Vehicles for Optimal
Protection

In large part because of the attention
resulting from the tragedy of children
killed by passenger air bags, signifi-
cant declines in front seating of chil-
dren in vehicles have occurred since
the mid-1990s. By 2008, 95% of infants,
98% of children 1 to 3 years of age, and
88% of children 4 to 7 years of age rode
in the rear seat.20 These rates compare
with rates of 85%, 90%, and 71%, re-
spectively, in 2002, the first year from
which these data were available from
direct observation studies.72 It should
be noted that rear seating does not
seem to vary on the basis of whether
there is a state law requiring children
to ride in the rear. In 2008, 92% of chil-
dren who lived in states in which such
a law existed rode in the rear, versus
93% of children from states in which
no such law exists.20 Children using
child restraint systems were more
likely to sit in the rear (�93%) than
were those in seat belts (89%) or rid-
ing unrestrained (84%). In a study of
children involved in nonfatal crashes,
children were more likely to be seated
in the front if the vehicle was driven by
a male or by someone other than the
child’s parent or if the vehicle was not
equipped with a passenger air bag.73

Among children younger than 4 years
in CSSs who have been in crashes,
there seems to be a preference for
placing the CSS in the right outboard
seating position in the rear row (41%)
compared with the center rear (31%)
or left outboard (28%),74 which likely
has to do with the increased ability for
the driver to directly observe the child
more easily when in the right outboard
rear seating position.

Several studies have documented the
benefits of rear seating for children.
Estimates of the elevated risk of injury

for children in the front seat compared
with children in the rear have ranged
from 40% to 70% depending on the
time period and characteristics of the
group studied.10,75,76 The authors of 1 of
these studies specifically noted that
the beneficial effects of the rear seat
were no longer seen for children 13
years and older.10 Thus, the AAP contin-
ues to recommend that all children
younger than 13 years ride in the rear
seat. It is interesting to note that the
benefits of rear seating for child occu-
pants extend to side impacts as well;
children seated in the rear are 62%
less likely to sustain an injury.77 Not
only is the overall risk higher, but the
severity of injury is also greater in the
front seat. An analysis of crashes iden-
tified through the Crash Injury Re-
search and Engineering Network
(CIREN) revealed that child occupants
in the front seat sustained more se-
vere injuries than those seated in the
rear rows as measured by an injury
severity score higher than 16.78

Two recent studies specifically evalu-
ated the potential incremental benefits
of the center rear seating position
compared with the rear outboard po-
sitions. Lund79 used data from the Na-
tional Automotive Sampling System–
General Estimates System system
from1992 to 2000 to evaluate the effect
of seating position on the risk of injury
for children in child restraints. Lund
reported that children in the center
rear seat had a similar risk of injury
to children in the outboard rear
seats. In contrast, Kallan et al74 used
data from the Partners for Child Pas-
senger Safety project, a large, child-
focused crash-surveillance system,
from 1998 to 2006 and found that chil-
dren restrained in forward-facing
CSSs and seated in the center rear had
an injury risk 43% lower than similarly
restrained children in either of the
rear outboard positions (adjusted OR:
0.57 [95% CI: 0.38–0.86]). These con-

trasting findings are likely attributable
to how injuries were defined in the 2
studies. Lund defined injury as any
police-reported injury, which included
those of a relatively minor nature. The
threshold for injury was higher in the
Kallan et al analysis, which included
only injuries involving internal organs
and fractures of the extremities.

CHILDREN AND AIR BAGS

In November 1995, an article in the
Morbidity and Mortality Weekly Report
of the Centers for Disease Control and
Prevention described 8 deaths of child
occupants involving air-bag deploy-
ment that were of special concern, be-
cause they involved low-speed crashes
in which the children otherwise should
have survived.80 As passenger air bags
diffused into the market, numerous
case reports began appearing in the
medical literature describing brain
and skull injuries sustained by chil-
dren in rear-facing CSSs and brain and
cervical spine injuries sustained by
older children who were often unre-
strained or restrained in seat belts in-
appropriately for their age.81–85

Several researchers reviewed case se-
ries of children exposed to deploying
passenger air bags to elucidate the
mechanisms of injury.86–90 For children
killed in a rear-facing CSSs, the air bag
typically deployed into the rear sur-
face of the child restraint near the
child’s head and caused fatal skull and
brain injuries. For older children who
were either unrestrained or re-
strained in seat belts inappropriate
for their age, braking before impact
caused the child to pitch forward so
that they were in the path of the air bag
as it deployed. On deployment, the air
bag caused a spectrum of injuries to
the brain and cervical spine, including
atlanto-occipital fractures, brainstem
injuries, and diffuse axonal injury.
Case series of other less serious inju-
ries to child occupants associatedwith
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air-bag deployment continue to appear
in the literature, including injuries to
the eye91 and upper extremities92 as
well as respiratory and hearing prob-
lems related to the sound wave and
cloud of fine particulate matter re-
leased during an air-bag deployment.93

Several population-based estimates of
the effects of air bags on young chil-
dren in crashes have consistently
indicated an increased risk of fatal
and nonfatal injuries to both re-
strained and unrestrained child occu-
pants.11,12,94–98 Exposure to passenger
air bags increased the risk of both mi-
nor injuries, including facial and chest
abrasions, andmoderate andmore se-
rious injuries, particularly head inju-
ries and upper-extremity fractures.

On the basis of this evidence, the
NHTSA initiated a 2-pronged program
of education and regulation in re-
sponse to the initial reports of deaths
and serious injuries to children from
air bags. First, the NHTSA, joined by
many national organizations including
the AAP, recommended that all child
passengers younger than 13 years sit
in the rear seats of vehicles. Second, in
1997, the NHTSA enacted a substantial
regulatory change to Federal Motor
Vehicle Safety Standard (FMVSS) 208,
the safety standard that governs the
protection of motor vehicle occupants
in frontal impact crashes. Because
frontal air bags are designed to pri-
marily protect occupants in frontal im-
pact crashes, their performance is
certified through FMVSS 208. The
change provided automakers a choice
in the type of test that could be used to
certify frontal crash performance for
unbelted adults.99 This change in the
standard resulted in the redesign of
frontal air bags to reduce the force
with which they deploy. These new air
bags are often referred to as “second-
generation air bags” and were gener-
ally present in all vehicles beginning
with model year 1998.

Several studies have examined the ef-
fect of these design changes on child
occupants in real-world crashes.
Olson100 found that second-generation
air bags reduced the risk of death
among right-front-seated children 6 to
12 years of age by 29% compared with
no air bag. For children younger than
6 years, both first- and second-
generation air bags increased the risk
of death compared with no air bag;
however, the increased risk of death
was less for second-generation air
bags (10%) compared with first-
generation air bags (66%). Arbogast et
al101 quantified the risk of serious
nonfatal injuries in frontal crashes
among belted children in the front
seat of vehicles in which second- ver-
sus first-generation passenger air
bags deployed. Serious injuries were
reported in 14.9% in the first-
generation group versus 9.9% in the
second-generation group. In particular,
children in the second-generation
group sustained fewer head injuries,
including concussions and other se-
rious brain injuries, than in the first-
generation group.

Braver et al102 examined federal crash
data to determine the effect of second-
versus first-generation air bags on the
risk of fatal injuries to children in the
right-front seat. Right-front passen-
gers younger than 10 years in vehicles
with second-generation air bags had
statistically significant reductions in
risk of dying in frontal collisions
compared with children of similar
ages in vehicles with first-generation
air bags, including a 65% reduced
risk among children 0 to 4 years of
age (RR: 0.35 [95% CI: 0.21– 0.60]).
Nonsignificant decreases in risk of
death were observed among chil-
dren 10 to 14 years of age.

Kuppa et al103 evaluated the influence
of the air bag on the effectiveness of
rear seating by using a double-pair
comparison study of frontal impact

crashes identified in the FARS. Two
pairs were analyzed: the first group
consisted of fatal crashes in which a
driver and front outboard seat passen-
gerwere present and at least 1 of them
was killed; the second group consisted
of fatal crashes in which a driver and a
rear outboard seat passenger were
present and at least 1 of them was
killed. This analysis examined vehicles
with and without a passenger air bag
separately. For restrained children 5
years or younger, the presence of a
passenger air bag increased the
benefit, in terms of reduced fatali-
ties, associated with rear seating.
For restrained child occupants older
than 8 years, the rear seat was still
associated with a lower risk of death
than the front, but its benefit was
less in vehicles with a passenger air
bag than in vehicles without a pas-
senger air bag.

Air bags continue to undergo signifi-
cant redesigns in an effort to optimize
their effectiveness in serious crashes
while minimizing their risk of adverse
injuries in minor crashes. In 2001, ad-
ditional revisions were made to FMVSS
208, which now requires the testing of
air-bag systems for all sizes of occu-
pants, including children. At this time,
no studies have evaluated the benefits
of these designs, often termed “certi-
fied advanced compliant air bags,” for
child occupants.

There have been limited studies that
have attempted to examine age-
specific effects of air bags on risk of in-
jury to children. Newgard and Lewis97

used data from the National Automo-
tive Sampling System–Crashworthi-
ness Data System to evaluate specific
cutoff points for age, height, and
weight as effect modifiers of the asso-
ciation between the presence of a pas-
senger air bag and serious injury
among children involved inmotor vehi-
cle crashes. The time period studied
(1995–2002) preceded the time when
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second-generation air bags were gen-
erally available in the vehicle fleet.
Newgard and Lewis found that chil-
dren 0 to 14 years of age involved in
frontal collisions seemed to be at in-
creased risk of serious injury from air-
bag presence (OR: 2.66 [95% CI: 0.23–
30.9]) and deployment (OR: 6.13 [95%
CI: 0.30–126]), although these values
did not reach statistical significance.
Among children 15 to 18 years of age
involved in frontal collisions, therewas
a protective effect on injury from both
air-bag presence (OR: 0.19 [95% CI:
0.05–0.75]) and deployment (OR: 0.31
[95% CI: 0.09–0.99]). A similar analysis
has not been replicated to determine if
different age cutoffs might be identi-
fied with children in vehicles equipped
with second-generation air bags.
Therefore, the AAP continues to
strongly recommend that all children
younger than 13 years sit in the rear
seat. In vehicles with only a single row
of seats, such as compact pickup
trucks, the frontal air bag can be deac-
tivated, or an on/off switch can be in-
stalled, to prevent its deployment in
the event of a crash, thus allowing ei-
ther the installation of a CSS in the
front seat or the ability of a child
younger than 13 years to ride in the
front if necessary.104

Side air bags were introduced in the
mid-1990s as a safety strategy to re-
duce serious injuries and fatalities oc-
curring in side-impact crashes. Initial
crash tests that involved vehicles
equipped with so-called torso side air
bags in the front seats revealed that
the head was still at risk of serious
injury in side-impact crashes.105,106 To
maximize protection of the head for
adult front and rear-seat occupants of
a variety of statures and seating pos-
tures, the roof-rail or head curtain air
bag was developed and has become
the preferred head-protection system
for side-impact crashes. These sys-
tems, frequently accompanied by a

separate torso side air bag, provide
more extensive coverage of the upper
vehicle side interior and often extend
the entire length of the vehicle, includ-
ing the rear rows. Side air bags have
become a common safety technology
in the vehicle; 79% of model-year 2006
vehicles have some type of side air bag
either as standard or optional equip-
ment.107 The NHTSA recently conducted
an analysis of side-impact protection
with a focus on side air-bag tech-
nology108 and determined that side air
bags resulted in a reduction in struck-
side fatality risk of 18% in multivehicle
crashes and substantial improvement
in a thoracic injury metric, the Tho-
racic Trauma Index, in laboratory as-
sessments. Benefits were greater for
head side air bags than those with
torso side air bags alone. However,
these analyses were primarily fo-
cused on protection of adult drivers
and front-seat occupants. Arbogast
and Kallan109 used the Partners for
Child Passenger Safety (PCPS) data-
base to estimate the prevalence of side
air-bag exposure to children in
crashes and to provide estimates of in-
jury risk among those exposed. In the
study sample, 2.7% of children in
crashes were exposed to a deployed
side air bag. More than 75% of these
children were seated in the rear seat,
and 65% of those exposed were
younger than 9 years. Of those ex-
posed, 10.6% sustained an Abbrevi-
ated Injury Scale 2 injury to the head
or upper extremity, a rate similar to
that of children exposed to second-
generation frontal air bags. These
limited field data on the performance
of side air bags with respect to child
occupant protection suggest that, al-
though a significant number of chil-
dren are exposed to side air-bag de-
ployments, there is no evidence that
these air bags pose a particular risk
of serious or fatal injuries to
children.

SPECIAL CONSIDERATIONS

The Safety of Children Left in or
Around Vehicles

Children should never be left unat-
tended in or around parked cars.
Among the safety risks that have been
described, being backed overwhen the
vehicle is set in motion, hyperthermia,
and strangulation from entrapment in
power windows are among the most
serious and preventable injuries. In
2008, Kids and Cars, a safety advocacy
group dedicated to the prevention of
such injuries, amassed reports of a
wide range of safety incidents that in-
volved nearly 1000 children and re-
sulted in more than 200 deaths.110 In
response to the Cameron Gulbransen
Kids Transportation Safety Act of 2007
(Pub L No. 110-189), the NHTSA created
a virtual database called the Not in
Traffic Surveillance (NiTS) system to
ascertain population-based estimates
of the prevalence of noncrash deaths
and injuries. NiTS data indicate that ap-
proximately 35 to 40 occupants (pri-
marily children) die of hyperthermia
and 5 die of power-window strangula-
tion each year, which highlights the im-
portance of never leaving children un-
supervised in or around cars.111

The Safety of Children in Pickup
Trucks

Pickup trucks are popular vehicles in
the United States and accounted for
approximately 13% of new vehicle
sales in 2008.112 Although many have
only a single row of seats, extended-
cabmodels have a second row of seats
and may be viewed as family vehicles
by parents who want to follow safety
recommendations that children be
placed in the rear seat. Compact
extended-cab pickup trucks, which typ-
ically have a smaller rear-seat com-
partment, sometimes with side-facing,
fold-down seats, present a particular
safety hazard to children. Winston et
al113 found that children in the rear
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seat of compact extended-cab pickup
trucks were more than 4 times as
likely to be injured (adjusted OR:
4.69 [95% CI: 2.44–9.01]) as were
rear-row–seated children in other ve-
hicles. A substantial portion of the in-
creased risk was mediated by contact
with the vehicle interior during the
crash, because the rear-seat compart-
ment in these trucks is typically not as
well padded as in other vehicles. It is
important to note that full-size
extended-cab pickup trucks, which typ-
ically have a rear-seat compartment
similar in size and configuration to
other vehicles, were found to have in-
jury risks similar to those of other pas-
senger vehicles.

Of particular concern regarding the
safety of pickup trucks for children is
the use of the cargo area of pickup
trucks for the transport of children
and youth. Because the cargo area is
not intended for passenger use, it is
neither required nor designed to meet
occupant safety standards applicable
to passenger locations. The fatality
risk to children in the cargo area of
pickup trucks has been well de-
scribed.114,115 The most significant haz-
ard of travel in the cargo area of a
pickup truck is ejection of a passenger
in a crash or noncrash event (eg, sud-
den stop, turn, swerve, or loss of bal-
ance, as well as intentional or uninten-
tional jumps and falls). It is fortunate
that the number of children and ado-
lescents younger than 18 years killed
as passengers in the cargo area of
pickup trucks has declined by more
than 50% over the past decade, from
more than 40 per year to less than 20
per year more recently.2 The most ef-
fective prevention strategies for re-
ducing the number of deaths and inju-
ries to children in pickup trucks are
the prohibition of travel in the cargo
area and age-appropriate restraint
use in an appropriate rear-seat loca-
tion in the cab.

The Safety of Children on
Commercial Airlines

Currently, the Federal Aviation Admin-
istration (FAA) exempts children
younger than 2 years from the require-
ment that all aircraft passengers oc-
cupy a seat with a separate safety
belt.116 The FAA and NHTSA agreed on a
single government performance stan-
dard, FMVSS 213, that would satisfy
both aviation and highway safety re-
quirements for child restraint sys-
tems.117 The FAA has also approved a
harness-type restraint appropriate for
children who weigh between 22 and 44
lb. This type of device provides an alter-
native to using a hard-backed seat and
is approved only for use on aircraft. It
is not approved for use in motor vehi-
cles.118 Newman et al119 examined the
potential impact and costs of a re-
quirement for use of child restraint
systems by young children on aircraft.
The potential impact of such a regula-
tion requires a number of assump-
tions, primarily regarding the effec-
tiveness of child restraint systems in
survivable aircraft crashes and the
proportion of families who would
switch from air to ground travel if re-
quired to assume the added cost of an
additional aircraft seat and the child
restraint system for their children
younger than 2 years. Using available
data on the risk of fatalities from air
travel and the survivability of crashes
and reasonable assumptions for RRs
of death for restrained and unre-
strained young children involved in
crashes, Newman et al found that the
number of deaths that could be pre-
vented in the United States with man-
datory child restraint system use in
commercial aircraft is small: less than
1 per year. The number of deaths that
could be prevented bymandatory child
restraint system use is limited, be-
cause the number of deaths of unre-
strained young children in survivable
aircraft crashes is already low. New-

man et al suggested that a policy of
requiring child restraint system use
for airplane travel is likely to lead to a
net increase in deaths caused by in-
creasedmotor vehicle travel if the pro-
portion of families switching to auto-
mobile travel exceeds approximately
5% to 10%. This threshold varied with
the estimated number of lives saved by
child restraint system use on air-
planes, the average length of the
added round trips by car, and the risk
profile of the drivers but was unlikely
to exceed 15%. The National Transpor-
tation Safety Board disputed the “di-
version” claim made by Newman et al
and others and suggested that avail-
able data did not indicate that diver-
sion to road travel has previously oc-
curred when circumstances made it
likely (eg, immediately after the terror-
ist attacks on September 11, 2001).120

An alternative approach supported by
the FAA is to encourage families to in-
quire about the availability of open
seats on less crowded flights so that
parents could put their child in a child
restraint system in a seat next to them
without needing to buy a ticket and
without revenue loss to the airline.
This approach was also advocated by
Bishai121 in an editorial that accompa-
nied the Newman et al study. If open
seats are not available, families would
be required to check the CSS as lug-
gage. In 2008, the Department of Fed-
eral Affairs surveyed all major US air-
lines on their baggage policies and
learned that with 1 exception, airlines
have adopted policies that do not
count CSSs toward checked baggage
allowances.122

Data fundamental to creating an
evidence-based policy, including infor-
mation on the number of children
younger than 2 years of age who cur-
rently fly unrestrained, as well as data
on the number of children who sustain
injuries in turbulence, are not avail-
able. Until data systems are created
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and used to provide evidence to inform
the policy debate and ticket-pricing
policies and security screening proce-
dures are enhanced to make it easier
for families to follow best-practice rec-
ommendations for correct child re-
straint use during commercial airline
travel, and to have their own CSS or
booster seat available to them after
airline travel, the current situation of
allowing young children to travel in a
manner inconsistent with best-
practice recommendations is likely to
continue.

CHILD RESTRAINT LAWS

The first state child occupant restraint
law was passed in Tennessee in 1978,
primarily attributable to the efforts of
pediatrician Robert Sanders. By 1985,
all 50 states and the District of Colum-
bia had passed laws requiring child re-
straints for young children. However,
these initial child passenger safety
laws were generally inconsistent with
best-practice recommendations at the
time, which created several gaps in
coverage of children and resulted in
poor compliance with the provisions of
the laws.123 Recognizing the impor-
tance of laws in both changing re-
straint behavior and educating the
public about recommended restraint
practices, most states have recently
enhanced their child occupant re-
straint laws through the enactment of
booster seat use provisions for older
children. Current informationonall child
restraint laws in the United States is up-
dated by the Insurance Institute for High-
way Safety and can be found at www.
iihs.org/laws/ChildRestraint.aspx. Al-
though the laws aim to ensure the ap-
propriate use of all forms of child re-
straints (eg, CSSs and belt-positioning
booster seats), the revised laws gener-
ally became known as “booster seat
laws.” Results of subsequent study of
the association of a booster seat pro-
vision in a state child restraint law
with changes in child restraint use in

that state indicated that booster seat
provisions that cover children from 4
through 7 years of age increase the
use of child restraints by 39% among
children in this age range.16 Children 4
to 5 years of age in states with booster
seat laws were 23% more likely to be
reported as appropriately restrained
than were children in other states, and
those 6 to 7 years of age were twice as
likely to be reported as appropri-
ately restrained. For 6- to 7-year-
olds, the effect was much stronger
when the law included children
through 7 years of age than when it
included only those 4 to 5 years of
age.

A focus-group study of violators of Cal-
ifornia’s child restraint law revealed
that multiple complex factors influ-
ence consistent use of a CSS.124 At the
time of the study, the California law re-
quired children younger than 4 years
and weighing less than 40 lb to be
properly secured in a CSS that meets
federal standards. Parents who vio-
lated the law described a number of
factors, including unreliable access
to a vehicle, the trip circumstances,
parenting style, and child refusal,
that affected the use of a CSS at the
time of the citation. Among parents
who had been ticketed for not re-
straining their children, participa-
tion in a class in which child passen-
ger safety information was provided
demonstrated some benefit in their
subsequent knowledge of child pas-
senger safety issues, compared with
a fine alone.

Seat belt laws have played a critical
role in increasing seat belt use by 83%
of front-seat occupants by 2008.125

However, seat belt use continues to be
lower—at 80% in 2008—among driv-
ers and front-seat occupants 16 to 24
years of age. There are 2 different
types of enforcement of seat belt laws:
primary and secondary enforcement.
Primary-enforcement laws allow a ci-

tation to be issued whenever a law en-
forcement officer observes an un-
belted driver or passenger. Secondary
enforcement seat belt laws require the
officer to stop a violator for another
traffic infraction before being able to is-
sue a citation for not using a seat belt.
Previous studies have demonstrated
that, on average, the effects of primary-
enforcement laws are larger and more
consistent than secondary-enforcement
laws in increasing seat belt use and de-
creasing injuries among adult drivers
and passengers.126–129

Gaps between adult seat belt laws and
child restraint laws result in lack of
coverage for many older children
(5–15 years of age) in all seating posi-
tions. For example, in some states, a
15-year-old can ride legally in the back
seat without a restraint, because the
laws in those states apply only to front-
seat occupants. To gain insight on
the potential effect of primary-
enforcement safety belt laws on older
child passengers, Durbin et al130 com-
pared reported use of seat belts
among 13- to 15-year-old passengers
in crashes in states with a primary-
enforcement seat belt law versus
states with a secondary-enforcement
law. Restraint use was 7.2% (95% CI:
4.3%–10.1%) higher among 13- to 15-
year-olds in primary-enforcement
states versus those in secondary-
enforcement states. Restraint use
among 13- to 15-year-olds was signifi-
cantly lower in secondary-enforcement
versus primary-enforcement states,
particularly when the driver was unre-
strained. For 13- to 15-year-olds in a
secondary state with an unrestrained
driver, 65.8% were unrestrained com-
pared with 22.8% in a primary-
enforcement state (adjusted RR: 3.0
[95% CI: 1.5–15.7]). After adjusting for
both driver age and restraint use, a 13-
to 15-year-old was more than twice
as likely to be unrestrained in a
secondary-enforcement state com-
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pared with a primary-enforcement
state (RR: 2.2 [95% CI: 1.4–3.5]). The
authors concluded that primary-
enforcement laws were associated
with higher rates of seat belt use com-
pared with secondary-enforcement
laws among children 13 to 15 years of
age, a group not generally covered by
restraint laws.

RESOURCES FOR PEDIATRICIANS
AND FAMILIES

The NHTSA began a standardized child
passenger safety training and certifi-
cation program in 1998. Since then,
tens of thousands of people have been
certified as child passenger safety
technicians.131 These people partici-
pate in community-based child safety
seat clinics and are a source of infor-
mation for families on appropriate use
and installation of all types of CSSs and
booster seats. Although the algorithm
to guide implementation of best-
practice recommendations by pedia-
tricians provided in the policy state-
ment is designed to cover the majority
of situations that pediatricians will
encounter in practice, pediatricians

should consider child passenger
safety technicians as sources of infor-
mation when atypical circumstances
may be encountered that are not ade-
quately managed by the algorithm. In
most communities, technicians work
at formal inspection stations; a list of
these stations is available at www.
seatcheck.org. If your community does
not have an inspection station, you can
find a technician in your area via the
National Child Passenger Safety Certi-
fication Web site (http://cert.safekids.
org) or the NHTSA child safety seat in-
spection station locator (www.nhtsa.
dot.gov/cps/cpsfitting/index.cfm). Tech-
nicians with enhanced training in re-
straining children with special health
needs, as well as those with Spanish-
language proficiency, can be identified
at these sites. Car seat checkup events
are updated at www.safekidsweb.org/
events/events.asp. In addition, addi-
tional resources for pediatricians and
families can be found at www.aap.org
and www.healthychildren.org.
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POLICY STATEMENT

Children, Adolescents, and
Advertising
Committee on Communications

ABSTRACT
Advertising is a pervasive influence on children and adolescents. Young people
view more than 40 000 ads per year on television alone and increasingly are being
exposed to advertising on the Internet, in magazines, and in schools. This exposure
may contribute significantly to childhood and adolescent obesity, poor nutrition,
and cigarette and alcohol use. Media education has been shown to be effective in
mitigating some of the negative effects of advertising on children and adolescents.

INTRODUCTION
Several European countries forbid or severely curtail advertising to children; in the
United States, on the other hand, selling to children is simply “business as usual.”1

The average young person views more than 3000 ads per day on television (TV),
on the Internet, on billboards, and in magazines.2 Increasingly, advertisers are
targeting younger and younger children in an effort to establish “brand-name
preference” at as early an age as possible.3 This targeting occurs because advertising
is a $250 billion/year industry with 900 000 brands to sell,2 and children and
adolescents are attractive consumers: teenagers spend $155 billion/year, children
younger than 12 years spend another $25 billion, and both groups influence
perhaps another $200 billion of their parents’ spending per year.4,5 Increasingly,
advertisers are seeking to find new and creative ways of targeting young consum-
ers via the Internet, in schools, and even in bathroom stalls.1

THE EFFECTS OF ADVERTISING ON CHILDREN AND ADOLESCENTS
Research has shown that young children—younger than 8 years—are cognitively
and psychologically defenseless against advertising.6–9 They do not understand the
notion of intent to sell and frequently accept advertising claims at face value.10 In
fact, in the late 1970s, the Federal Trade Commission (FTC) held hearings, re-
viewed the existing research, and came to the conclusion that it was unfair and
deceptive to advertise to children younger than 6 years.11 What kept the FTC from
banning such ads was that it was thought to be impractical to implement such a
ban.11 However, some Western countries have done exactly that: Sweden and
Norway forbid all advertising directed at children younger than 12 years, Greece
bans toy advertising until after 10 PM, and Denmark and Belgium severely restrict
advertising aimed at children.12
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ADVERTISING IN DIFFERENTMEDIA

Television
Children and adolescents view 40 000 ads per year on
TV alone.13 This occurs despite the fact that the Chil-
dren’s Television Act of 1990 (Pub L No. 101–437) limits
advertising on children’s programming to 10.5 minutes/
hour on weekends and 12 minutes/hour on weekdays.
However, much of children’s viewing occurs during
prime time, which features nearly 16 minutes/hour of
advertising.14 A 30-second ad during the Super Bowl
now costs $2.3 million but reaches 80 million people.15

Movies
A 2000 FTC investigation found that violent movies,
music, and video games have been intentionally mar-
keted to children and adolescents.16 Although movie
theaters have agreed not to show trailers for R-rated
movies before G-rated movies in response to the release
of the FTC report, children continue to see advertising
for violent media in other venues. For instance, M-rated
video games, which according to the gaming industry’s
own rating system are not recommended for children
younger than 17 years, are frequently advertised in
movie theaters, video game magazines, and publications
with high youth readership.17 Also, movies targeted at
children often prominently feature brand-name prod-
ucts and fast food restaurants.18 In 1997–1998, 8 alcohol
companies placed products in 233 motion pictures and
in 1 episode or more of 181 TV series.18

Print Media
According to the Consumer’s Union,19 more than 160
magazines are now targeted at children. Young people
see 45% more beer ads and 27% more ads for hard
liquor in teen magazines than adults do in their maga-
zines.20 Despite the Master Settlement Agreement with
the tobacco industry in 1998, tobacco advertising expen-
ditures in 38 youth-oriented magazines amounted to
$217 million in 2000.21

The Internet
An increasing number of Web sites try to entice children
and teenagers to make direct sales. Teenagers account
for more than $1 billion in e-commerce dollars,22 and the
industry spent $21.6 million on Internet banner ads
alone in 2002.23 More than 100 commercial Web sites
promote alcohol products.23 The content of these sites
varies widely, from little more than basic brand infor-
mation to chat rooms, “virtual bars,” drink recipes,
games, contests, and merchandise catalogues. Many of
these sites use slick promotional techniques to target
young people.23,24 In 1998, the Children’s Online Privacy
Protection Act (Pub L No. 105–277) was passed, which
mandates that commercial Web sites cannot knowingly
collect information from children younger than 13

years. These sites are required to provide notice on the
site to parents about their collection, use, and disclosure
of children’s personal information and must obtain “ver-
ifiable parental consent” before collecting, using, or dis-
closing this information.25

MARKETING TECHNIQUES
Advertisers have traditionally used techniques to which
children and adolescents are more susceptible, such as
product placements in movies and TV shows,26 tie-ins
between movies and fast food restaurants,18 tie-ins be-
tween TV shows and toy action figures or other prod-
ucts,7 kids’ clubs that are linked to popular shows, and
celebrity endorsements.27 Cellular phones are currently
being marketed to 6- to 12-year-olds, with the potential
for directing specific advertisers to children and preteens.
Coca-Cola reportedly paid Warner Bros. Studios $150
million for the global marketing rights to the movie
“Harry Potter and the Sorcerer’s Stone,”28 and nearly
20% of fast food restaurant ads now mention a toy
premium in their ads.29 Certain tie-in products may be
inappropriate for children (eg, action figures from the
World Wrestling Federation or an action doll that mut-
ters profanities from an R-rated Austin Powers movie).

Children’s advertising protections will need to be up-
dated for digital TV, which will be in place before 2010.
In the near future, children watching a TV program will
be able to click an on-screen link and go to a Web site
during the program.30 Interactive games and promotions
on digital TV will have the ability to lure children away
from regular programming, encouraging them to spend
a long time in an environment that lacks clear separation
between content and advertising. Interactive technology
may also allow advertisers to collect vast amounts of
information about children’s viewing habits and prefer-
ences and target them on the basis of that information.31

SPECIFIC HEALTH-RELATED AREAS OF CONCERN

Tobacco Advertising
Tobacco manufacturers spend $30 million/day ($11.2
billion/year) on advertising and promotion.32 Exposure
to tobacco advertising may be a bigger risk factor than
having family members and peers who smoke33 and can
even undermine the effect of strong parenting prac-
tices.34 Two unique and large longitudinal studies have
found that approximately one third of all adolescent
smoking can be attributed to tobacco advertising and
promotions.35,36 In addition, more than 20 studies have
found that children exposed to cigarette ads or promo-
tions are more likely to become smokers themselves.37,38

Recent evidence has emerged that tobacco companies
have specifically targeted teenagers as young as 13 years
of age.39
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Alcohol Advertising
Alcohol manufacturers spend $5.7 billion/year on ad-
vertising and promotion.40 Young people typically view
2000 beer and wine commercials annually,41 with most
of the ads concentrated in sports programming. During
prime time, only 1 alcohol ad appears every 4 hours; yet,
in sports programming, the frequency increases to 2.4
ads per hour.42,43 Research has found that adolescent
drinkers are more likely to have been exposed to alcohol
advertising.44–50 Given that children begin making deci-
sions about alcohol at an early age—probably during
grade school50—exposure to beer commercials repre-
sents a significant risk factor.46,50 Minority children may
be at particular risk.51

Drug Advertising
“Just Say No” as a message to teenagers about drugs
seems doomed to failure given that $11 billion/year is
spent on cigarette advertising, $5.7 billion/year is spent
on alcohol advertising, and nearly $4 billion/year is
spent on prescription drug advertising.52 Drug companies
now spend more than twice as much on marketing as
they do on research and development. The top 10 drug
companies made a total profit of $35.9 billion in 2002—
more than the other 490 companies in the Fortune 500
combined.53 Is such advertising effective? A recent sur-
vey of physicians found that 92% of patients had re-
quested an advertised drug.54,55 In addition, children and
teenagers may get the message that there is a drug
available to cure all ills and heal all pain, a drug for every
occasion (including sexual intercourse).41

Food Advertising and Obesity
Advertisers spend more than $2.5 billion/year to pro-
mote restaurants and another $2 billion to promote food
products.56 On TV, of the estimated 40 000 ads per year
that young people see, half are for food, especially sug-
ared cereals and high-calorie snacks.29,57 Healthy foods
are advertised less than 3% of the time; children rarely
see a food advertisement for broccoli.58 Increasingly, fast
food conglomerates are using toy tie-ins with major
children’s motion pictures to try to attract young peo-
ple.59 Nearly 20% of fast food ads now mention a toy
premium in their commercials.29 Several studies docu-
ment that young children request more junk food (de-
fined as foods with high-caloric density but very low
nutrient density) after viewing commercials.60–63 In 1
study, the amount of TV viewed per week correlated
with requests for specific foods and with caloric intake.61

At the same time, advertising healthy foods has been
shown to increase wholesome eating in children as
young as 3 to 6 years of age.64

Sex in Advertising
Sex is used in commercials to sell everything from beer
to shampoo to cars.65 New research is showing that

teenagers’ exposure to sexual content in the media may
be responsible for earlier onset of sexual intercourse or
other sexual activities.66,67 What is increasingly apparent
is the discrepancy between the abundance of advertising
of products for erectile dysfunction (ED) (between Jan-
uary and October, 2004, drug companies spent $343
million advertising Viagra, Levitra, and Cialis)68 and the
lack of advertising for birth control products or emer-
gency contraceptives on the major TV networks. This is
despite the fact that 2 national polls have found that a
majority of Americans favor the advertising of birth con-
trol on TV.69,70 Ads for ED drugs give children and teens
inappropriate messages about sex and sexuality at a time
when they are not being taught well in school sex edu-
cation programs.71,72 Research has definitively found that
giving teenagers increased access to birth control
through advertising does not make them sexually active
at a younger age.73–80

American advertising also frequently uses female
models who are anorectic in appearance and, thus, may
contribute to the development of a distorted body self-
image and abnormal eating behaviors in young
girls.79,81,82

ADVERTISING IN SCHOOLS
Advertisers have slowly but steadily infiltrated school
systems around the country. The “3 Rs” have now be-
come the “4 Rs,” with the fourth R being “retail.”83,84 Ads
are now appearing on school buses, in gymnasiums, on
book covers, and even in bathroom stalls.85 More than
200 school districts nationwide have signed exclusive
contracts with soft drink companies.86 These agreements
specify the number and placement of soda-vending ma-
chines, which is ironic given that schools risk losing
federal subsidies for their free breakfast and lunch pro-
grams if they serve soda in their cafeterias. In addition,
there are more than 4500 Pizza Hut chains and 3000
Taco Bell chains in school cafeterias around the coun-
try.87

There is some good news, however. In May, 2006, the
nation’s largest beverage distributors agreed to halt
nearly all sales of sodas to public schools and sell only
water, unsweetened juice, and low-fat milk in elemen-
tary and middle schools. Diet sodas would be sold only in
high schools.88

School advertising also appears under the guise of
educational TV: Channel One. Currently available in
12 000 schools, Channel One consists of 10 minutes of
current-events programming and 2 minutes of commer-
cials. Advertisers pay $200 000 for advertising time and
the opportunity to target 40% of the nation’s teenagers
for 30 seconds.89 According to a recent government re-
port, Channel One now plays in 25% of the nation’s
middle and high schools81 and generates profits esti-
mated at $100 million annually.89
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CONCLUSIONS
Clearly, advertising represents “big business” in the
United States and can have a significant effect on young
people. Unlike free speech, commercial speech does not
enjoy the same protections under the First Amendment
of the Constitution.90 Advertisements can be restricted or
even banned if there is a significant public health risk.
Cigarette advertising and alcohol advertising would
seem to fall squarely into this category, and ads for junk
food could easily be restricted.91

One solution that is noncontroversial and would be
easy to implement is to educate children and teenagers
about the effects of advertising—media literacy. Curric-
ula have been developed that teach young people to
become critical viewers of media in all of its forms,
including advertising.92–94 Media education seems to be
protective in mitigating harmful effects of media, includ-
ing the effects of cigarette, alcohol, and food advertis-
ing.93–96

RECOMMENDATIONS

1. Pediatricians should become familiar with the meth-
ods that advertisers use to target children and adoles-
cents.

2. Pediatricians should only subscribe to magazines that
are free of tobacco and alcohol advertisements for
their waiting rooms (eg, Good Housekeeping has re-
fused to carry tobacco ads since 1952).

3. Pediatricians should counsel their patients to limit
total noneducational screen time to no more than 2
hours/day,97 which will limit exposure to advertising
of all kinds.

4. Pediatricians should write letters to advertisers if they
see inappropriate ads and should encourage parents
to do the same (letters can be addressed to the Chil-
dren’s Advertising Review Unit, Council of Better
Business Bureaus, 845 Third Ave, New York, NY
10022).

5. Pediatricians should work with community groups
and local school boards to implement media educa-
tion programs that teach about the effects of adver-
tising on children and adolescents. The federal gov-
ernment should help underwrite the cost of
establishing and disseminating such programs.

6. Pediatricians should work with parents, schools,
community groups, and others to ban or severely
curtail school-based advertising in all forms.

7. Pediatricians should work with parent and public
health groups to:

a. ask Congress and the Federal Communications
Commission to limit commercial advertising on
children’s programming to no more than 5 to 6

minutes/hour, which would decrease the current
amount by 50%;

b. ask Congress to implement a ban on cigarette and
tobacco advertising in all media, including banners
and logos in sports arenas;

c. ask Congress to restrict alcohol advertising to what
is known as “tombstone advertising,” in which
only the product is shown, not cartoon characters
or attractive women;

d. ask Congress to implement a ban on junk-food
advertising during programming that is viewed
predominantly by young children;

e. ask Congress to increase funding for public TV—
the sole source of high-quality, educational, non-
commercial programming for children;

f. advocate for confining ads for ED drugs to after 10
PM. The American Academy of Pediatrics has al-
ways strongly endorsed the advertising of birth
control on TV. There is now considerable evidence
that birth control advertising could lower teen
pregnancy rates even further while having no im-
pact on rates of teen sexual activity.79 However,
when birth control advertising is so rare on prime
time TV, it makes no sense to allow ED drug
advertising that may confuse children and teens
about human sexuality and make sexual activity
seem like a recreational sport.

g. ask Congress and the Federal Communications
Commission to prohibit interactive advertising to
children in digital TV; and

h. ask Congress to convene a national task force on
advertising under the auspices of the Institute of
Medicine, the National Institutes of Health, or the
FTC. This task force would discuss the nature of
the current problem and the current research and
would propose solutions toward limiting chil-
dren’s exposure to unhealthy advertising, includ-
ing the funding of future research. The task force
would include representatives from the toy indus-
try, the fast food industry, and the advertising
community, as well as pediatricians, child psychi-
atrists and psychologists, and public health
advocates.

8. Pediatricians, together with the American Academy of
Pediatrics Media Resource Team, should work with
the entertainment industry to ensure that the adver-
tising of violent media to children does not occur, that
product placements in movies and TV do not occur,
that the dissemination and enforcement of the indi-
vidual industries’ own rating systems is facilitated, and
that advertising for contraceptives is more widely dis-
seminated on network TV.
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Policy Statement—Children, Adolescents, Obesity,
and the Media

abstract
Obesity has become a worldwide public health problem. Considerable
research has shown that the media contribute to the development of
child and adolescent obesity, although the exact mechanism remains
unclear. Screen timemay displace more active pursuits, advertising of
junk food and fast food increases children’s requests for those partic-
ular foods and products, snacking increases while watching TV or
movies, and late-night screen timemay interfere with getting adequate
amounts of sleep, which is a known risk factor for obesity. Sufficient
evidence exists to warrant a ban on junk-food or fast-food advertising
in children’s TV programming. Pediatricians need to ask 2 questions
about media use at every well-child or well-adolescent visit: (1) How
much screen time is being spent per day? and (2) Is there a TV set or
Internet connection in the child’s bedroom? Pediatrics 2011;128:201–
208

INTRODUCTION
Obesity represents a clear and present danger to the health of children
and adolescents. Its prevalence among American youth has doubled in
the past 3 decades,1 and there are now more overweight and obese
adults in the United States than adults of normal weight.2 However,
obesity is also a worldwide problem; rates are increasing in nearly
every country.3,4 It is increasingly clear that the media, particularly TV,
play an important role in the etiology of obesity.5 As a result, many
countries are now establishing new regulations for advertising to chil-
dren on TV, and many government health agencies are now issuing
recommendations for parents regarding the amount of time children
spend watching TV.6 Unfortunately, there are currently no data relating
other media to obesity.

MEDIA AND OBESITY

There are a number of ways that watching TV could be contributing to
obesity: (1) increased sedentary activity and displacement of more
physical pursuits; (2) unhealthy eating practices learned from both the
programming and the advertisements for unhealthy foods; (3) in-
creased snacking behavior while viewing; and (4) interference with
normal sleep patterns. However, most researchers now agree that the
evidence linking excessive TV-viewing and obesity is persuasive.7–9

There have been dozens of longitudinal and correlational studies doc-
umenting a connection.9 An increasing number of these studies hold
ethnicity and socioeconomic status—known to be key factors in
obesity—constant and still reveal that TV-viewing is a significant con-
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tributor to obesity.7,10 Results of the
longitudinal studies are particularly
convincing. For example, a remarkable
30-year study in the United Kingdom
found that a higher mean of daily
hours of TV viewed on weekends pre-
dicted a higher BMI at the age of 30. For
each additional hour of TV watched on
weekends at age 5, the risk of adult
obesity increased by 7%.11 A group of
researchers in Dunedin, New Zealand,
followed 1000 subjects from birth to 26
years of age and found that average
weeknight TV-viewing between the
ages of 5 and 15 years was strongly
predictive of adult BMI.12 In a study of
8000 Scottish children, viewing more
than 8 hours of TV per week at age 3
was associated with an increased risk
of obesity at age 7.13 Also, in 8000 Jap-
anese children, more TV-viewing at age
3 resulted in a higher risk of being
overweight at age 6.14 Numerous
American studies have had similar
findings.15–23

The presence of a TV set in a child’s
bedroom seems to exacerbate the im-
pact of TV-viewing on children’s weight
status.24–28 A study of 2343 children
aged 9 to 12 years revealed that having
a bedroom TV set was a significant risk
factor for obesity, independent of
physical activity.24 A cross-sectional
study of 2761 parents with young chil-
dren in New York found that 40% of the
1- to 5-year-olds had a bedroom TV, and
those who did were more likely to be
overweight or obese.25 Teenagers with
a bedroom TV spent more time watch-
ing TV, less time being physically ac-
tive, ate fewer family meals, had
greater consumption of sweetened
beverages, and ate fewer vegetables
than did teenagers without a bed-
room TV.26

Recent correlational studies have also
found a strong association between
time spent watching TV and blood glu-
cose level control in young people with
diabetes,29 type 2 diabetes mellitus,30

insulin resistance,31 metabolic syn-
drome,32 hypertension,33,34 and high
cholesterol levels.35–37 Furthermore,
when TV time is diminished, so are
measures of adiposity.38,39

MECHANISMS

How might time spent with media re-
sult in obesity? Contrary to popular
opinion, overweight and obesity prob-
ably result from small, incremental in-
creases in caloric intake (or increases
in sedentary activities).40 An excess in-
take of 50 kcal/day (eg, an extra pat of
butter) produces a weight gain of 5 lb/
year. Drinking a can of soda per day
produces a weight gain of 15 lb/year.41

Nearly 40% of children’s caloric intake
now comes from solid fat and added
sugars, and soda or fruit drinks pro-
vide nearly 10% of total calories.42 Be-
cause obesity is caused by an imbal-
ance between energy intake and
energy expenditure, screen time may
contribute in several different ways.

Displacement of More Active
Pursuits

Children spend more time with media
than in any other activity except for
sleeping—an average of more than 7
hours/day.43 Many studies have found
that physical activity decreases as
screen time increases,44–46but many
other studies have not.47–49 Children
and teenagers who use a lot of media
may tend to be more sedentary in gen-
eral,7,50 or researchers’ measures of
physical activity may be too impre-
cise.9 Nevertheless, increasing physi-
cal activity, decreasing media time,
and improving nutritional practices
have been shown to prevent the onset
of obesity, if not decrease existing obe-
sity as well.51–55 Some of the newer in-
teractive video games may be useful in
this way.56,57 For example, a study of
preteens playing Dance Revolution and
Nintendo’s Wii Sports found that en-
ergy expenditure was equivalent to
moderate-intensity walking.58

Unhealthy Eating Habits and
Effects of Advertising

Children and teenagers who watch
more TV tend to consume more calo-
ries or eat higher-fat diets,59–64 drink
more sodas,65 and eat fewer fruits and
vegetables.66 Some researchers have
argued that the viewing of TV while eat-
ing suppresses cues of satiety, which
leads to overeating.60 Others believe
that viewers are primed to choose un-
healthy foods as a consequence of
viewing advertisements for foods high
in fat, salt, and/or sugar and low in
nutritional content (“junk food”).61 On
any given day, 30% of American young-
sters are eating fast food and consum-
ing an additional 187 kcal (equaling 6
lb/year).67,68 Fast food is big business:
Americans spend more than $110 bil-
lion annually on it, which is more than
that spent on higher education, com-
puters, or cars.69 A December 2010
study examined 3039 possible meal
combinations at a dozen restaurant
chains and found only 12 meals that
met nutrition criteria for preschool-
ers. The same study found that 84% of
parents had purchased fast food for
their children in the previous week.70

More than 80% of all advertisements in
children’s programming are for fast
foods or snacks,71–73 and for every hour
that children watch TV, they see an es-
timated 11 food advertisements.74 Al-
though exposure to food ads has de-
creased in the past few years for
young children,73 it has increased for
adolescents.75

In 2009, the fast-food industry alone
spent $4.2 billion on advertising in all
media.70 A study of 50 000 ads from
2003–2004 on 170 top-rated shows
found that 98%of food ads seen by chil-
dren aged 2 to 11 years and nearly 90%
of food ads seen by teenagers are for
products that are high in fat, sugar,
and/or sodium and low in nutritional
content (junk food).76 A newer study of
1638 hours of TV and nearly 9000 food
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ads found that young people see an av-
erage of 12 to 21 food ads per day, for a
total of 4400 to 7600 ads per year, yet
they see fewer than 165 ads that pro-
mote fitness or good nutrition.77 In 1
study, black children viewed 37%more
ads than other youth.78 New technology
is enabling advertisers to reach young
children and teenagers with a variety
of online interactive techniques.79–82 A
study of the top 5 brands in 8 different
food and beverage categories found
that all of them had Internet Web sites:
63% had advergames (games used to
advertise the product), 50% had car-
toon characters, and 58% had a desig-
nated children’s area.79 Half of the Web
sites urged children to ask their par-
ents to buy the products, yet only 17%
contained any nutritional informa-
tion.79 Teenagers’ cell phones can be
targeted by fast-food companies that
can offer teenagers a discount on fast
food as they walk by a particular
restaurant.81

Available research results clearly indi-
cate that advertising is effective in get-
ting younger children to request more
high-fat/low-nutrition food (junk food)
and to attempt to influence their par-
ents.5,9,83–85 For example, a 2006 study
of 827 third-grade children followed
for 20 months found that total TV time
and total screen media time predicted
future requests for advertised foods
and drinks.86 Even brief exposures to
TV food ads can influence children as
young as preschool age in their food
choices.87 In 1 recent experiment, chil-
dren consumed 45% more snacks
when exposed to food advertising
while watching cartoons than adver-
tising for other products.64 Similarly,
children who played an online adver-
game that marketed healthy foods
were more likely to eat healthy snacks
than those who played an online adver-
game that advertised junk food.82 Per-
haps the most convincing study about
the impact of advertising involved 63

childrenwho tasted 5 pairs of identical
foods (eg, French fries) and beverages
(eg, milk) from unbranded packaging
versus branded packaging. The results
of the experiment revealed that the
children strongly preferred the branded
food and drinks to the unbranded
foods.88

To illustrate the power of marketing,
compare the commitment of the Rob-
ert Wood Johnson Foundation to spend
$100million per year to try to decrease
childhood obesity with the fact that the
food industry spends more than that
every month marketing primarily junk
food and fast food to young people.84,89

Food is also unhealthily portrayed in
most TV programming and mov-
ies.9,84,90,91 A study of the 30 highest-
rated programs among 2- to 5-year-
olds found that an average child would
seemore than 500 food references per
week, half of which were to empty-
calorie or high-fat/sugar/salt foods
(D. L. G. Borzekowski, EdD, “Watching
What They Eat: A Content Analysis of
Televised Food References Reaching
Preschool Children,” unpublished
manuscript, 2001). In an analysis of
100 films from 1991 through 2000, fats
and sweets were the most common
foods depicted.91 Hollywood product
placements are also being used to
influence the food preferences and
purchasing patterns of children and
adolescents.92,93 In the 200 movies ex-
amined from 1996 to 2005, a total of
1180 brand placements were identi-
fied. Candy (26%) and salty snacks
(21%) were the most prevalent food
brands, sugar-sweetened beverages
(76%) were the most prevalent bever-
age brands, and fast food composed
two-thirds of the food retail establish-
ment brand placements.93

Effect of Media on Sleep Habits

TV and other media are known to dis-
place or disturb young people’s sleep
patterns.5,94,95 A longitudinal study of

adolescents in New York found that
viewing 3 ormore hours/day of TV dou-
bled the risk of difficulty falling asleep
compared with adolescents who
watch less than 1 hour/day.96 There is
also now evidence that later bedtimes
and less sleep may be associated with
a greater risk of obesity.97–101 The
mechanism may be that sleep loss
leads to increased snacking and con-
sumption of less healthy foods tomain-
tain energy,102,103 that sleep deprivation
leads to fatigue and therefore greater
sedentary behavior,104 or that children
who do not get enough sleep have met-
abolic changes as well.105

Stress may also play a role, although
there are only a handful of studies that
have studied this subject so far. For
example, a Scottish study of nearly
1500 4- to 12-year-olds found that
heavier TV use produced greater psy-
chological stress in children and that
this effect was independent of, but ex-
acerbated by, decreases in exercise.106

CONCLUSIONS

Media clearly play an important role in
the current epidemic of childhood and
adolescent obesity. The sheer number
of advertisements that children and
adolescents see for junk food and fast
food have an effect. So, too, does the
shift away from good nutritional prac-
tices that increased media screen time
seems to create. Any success in dealing
with the current epidemic will require a
major change in society’s recognition of
media exposure as a major risk factor
for obesity and in young people’s media
habits and the advertisements to which
they are exposed.107,108

RECOMMENDATIONS

1. Pediatricians should ask parents
and patients 2 key questions about
media use: (1) How much time per
day does the child or teenager
spend with screen media? and (2)
Is there a TV set or unrestricted,
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unmonitored Internet connection
throughout the house, including in
the child’s bedroom?109 This recom-
mendation should be incorporated
into every well-child visit, as out-
lined in Bright Futures.110

2. Pediatricians should encourage
parents to discuss food advertising
with their children as they monitor
children’s TV-viewing and teach
their children about appropriate
nutrition.111–113

3. Pediatricians should continue to
counsel parents to limit total non-
educational screen time to no more
than 2 hours/day, to avoid putting
TV sets and Internet connections in
children’s bedrooms, to coview
with their children, to limit night-
time screen media use to improve
children’s sleep, and to try strongly
to avoid screen exposure for in-
fants under the age of 2 years. In a
recent study of 709 7- to 12-year-
olds, children who did not adhere to
the American Academy of Pediat-
rics guidelines of less than 2 hours/
day of screen time114 and 11 000 to
13 000 pedometer steps per day
were 3 to 4 times more likely to be
overweight.115 Conversely, preschool-
aged children who ate dinner with
their parents, got adequate sleep,
and had limited screen-time hours
had a 40% lower prevalence of obe-
sity than those exposed to none of
these routines.116

4. Pediatricians should work with
community groups and schools to
implement media education pro-
grams in child care centers,
schools, and community-based
programs such as the YMCA. Such
programs that teach children how
to understand and interpret ad-
vertisements may have the poten-
tial to immunize young people
against harmful media effects.117

In addition, programs that edu-
cate parents about limiting media

use in general have already been
shown to be highly effec-
tive.8,38,39,118,119 Pediatricians should
work with their state chapters, the
AAP, parent and public health
groups, and the White House120 to
do the following:

● Ask Congress, the Federal Trade
Commission, and the Federal
Communications Commission to
implement a ban on junk-food ad-
vertising during programming
that is viewed predominantly by
young children.84,121,122 Currently,
several European countries re-
strict food advertising aimed at
young children.123 Several food
manufacturers have already in-
dicated a willingness to imple-
ment such a ban voluntarily,124,125

but it remains to be seen
whether they will follow
through.126–128 For example, chil-
dren’s cereals remain consider-
ably unhealthier than adult cere-
als; they contain 85% more
sugar, 65% less fiber, and 60%
more sodium.129 One-quarter of
all food and beverage advertising
originates from companies that
do not participate in the initia-
tive, and two-thirds of all adver-
tising by companies that do par-
ticipate is still for food and
beverages of low nutritional
value.85 In addition, the food and
beverage industry remains
steadfastly opposed to any regu-
lation. For example, in 2007, 1
soft drink company spent more
than $1.7 million to lobby against
marketing restrictions and
school nutrition legislation.130

Two recent studies showed that a
ban on fast-food ads would re-
duce the number of overweight
children and adolescents in the
United States by an estimated
14% to 18%.131,132 Just eliminat-
ing federal tax deductions for

fast-food ads that target children
would reduce childhood obesity
by 5% to 7%.131 On the other hand,
advertisements and public ser-
vice announcements for health
foods and healthy nutritional
practices should be encouraged.
One recent experiment showed
that children exposed to attrac-
tive advertisements for healthy
foods develop significantly more
positive attitudes than children
shown junk-food ads.133

● Ask Congress and the Federal
Communications Commission to
prohibit interactive advertising
involving junk food or fast food to
children via digital TV, cell
phones, and other media79–81,121

and to ban payments for product
placement in movies. Restoring
power to the Federal Trade Com-
mission to more tightly regulate
children’s advertising could be
another way of accomplishing
this goal.84,134,135

● Ask Congress to fund media re-
search (eg, the Children Media
Research and Advancement Act
[CAMRA]). More research is
specifically needed to deter-
mine (1) how heavy media use
in children reflects or contrib-
utes to psychosocial elements
of the child’s life, such as stress
in the home, (2) how new media
technologies may be playing a
role in exacerbating exposure
to ads or encouraging more
sedentary behavior, and (3)
which of the above-mentioned
mechanisms is most responsi-
ble for contributing to obesity
and how such mechanisms can
be ameliorated.83,134

● Encourage the production of
more counteradvertising and
more prosocial video games136,137

and Web sites that encourage
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children to choose healthy
foods.82

6. Pediatricians should be aware that
children with high levels of screen
time have higher levels of childhood
stress, which puts them at risk not
only for obesity but also for a num-
ber of stress-associated morbidi-
ties (eg,mood disorders, substance
abuse, diabetes, cardiovascular
disease, asthma).138 Consequently,
displacing screen time with more
prosocial or resilience-building ac-
tivities (eg, exercise, imaginative or
social play) is an important ap-

proach to addressing a wide array
of societal ills including obesity.139
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Policy Statement—Children, Adolescents, Substance
Abuse, and the Media

abstract
The causes of adolescent substance use are multifactorial, but the
media can play a key role. Tobacco and alcohol represent the 2 most
significant drug threats to adolescents. More than $25 billion per year
is spent on advertising for tobacco, alcohol, and prescription drugs,
and such advertising has been shown to be effective. Digital media are
increasingly being used to advertise drugs. In addition, exposure to
PG-13– and R-rated movies at an early age may be a major factor in the
onset of adolescent tobacco and alcohol use. The American Academy of
Pediatrics recommends a ban on all tobacco advertising in all media,
limitations on alcohol advertising, avoiding exposure of young children
to substance-related (tobacco, alcohol, prescription drugs, illegal
drugs) content on television and in PG-13– and R-rated movies, incor-
porating the topic of advertising and media into all substance abuse–
prevention programs, and implementingmedia education programs in
the classroom. Pediatrics 2010;126:791–799

INTRODUCTION
Although parents, schools, and the federal government are trying to
get children and teenagers to “just say no” to drugs, more than $25
billion worth of cigarette, alcohol, and prescription drug advertising is
effectively working to get them to “just say yes” to smoking, drinking,
and other drugs.1,2 In addition, television programs andmovies contain
appreciable amounts of substance use. Unlike traditional advertising,
media depictions of legal drugs are generally positive and invite no
criticism, because they are not viewed as advertising.3 The result is
that young people receive mixed messages about substance use, and
the media contribute significantly to the risk that young people will
engage in substance use.

ADOLESCENT DRUG USE

Although illegal drugs take their toll on American society, 2 legal
drugs—alcohol and tobacco—pose perhaps the greatest danger to
children and teenagers. Both represent significant gateway drugs and
are among the earliest drugs used by children or teenagers. A pread-
olescent or adolescent who smokes tobacco or drinks alcohol is 65
times more likely to use marijuana, for example, than someone who
abstains.4 The younger the age at which experimentation occurs, the
greater the risk of serious health problems.5 Every year, more than
400 000 Americans die from illnesses directly related to cigarette
use—more than from AIDS, car crashes, murder, and suicide com-
bined.6 More than 100 000 deaths annually can be attributed to exces-
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sive alcohol consumption,7 including
the death of 5000 people younger than
21 years.8 Drug use also represents
one of many risky behaviors that occur
during adolescence: teenagerswho re-
port that at least half of their friends
are sexually active are 31 times more
likely to drink, 5 times more likely to
smoke, and 22 times more likely to try
marijuana than are teenagers who do
not report such a high prevalence of
sexual activity among friends.9

EFFECTS OF ADVERTISING

The power of advertising to influence
children and adolescents (and adults,
for that matter) is incontrovertible.1,10

Advertising works; otherwise, compa-
nieswould not spend billions of dollars
on it.1 Many ads use celebrity endors-
ers, humor, rock music, or attractive
young models, all of which have been
shown to be effective with children
and adolescents.11 Advertising makes
smoking and drinking seem like nor-
mative activities and may function as a
“superpeer” in subtly pressuring teen-
agers to experiment.12 Research has
revealed that advertising may be re-
sponsible for up to 30% of adolescent
tobacco and alcohol use.13,14

Cigarettes

More money is spent advertising to-
bacco than any drug—an estimated
$15 billion per year,15 almost half of
what the National Institutes of Health
spends each year to study all aspects
of health (www.nih.gov/about/budget.
htm). The tobacco industry (often re-
ferred to as “Big Tobacco”) has en-
gaged in a systematic campaign to
attract underage smokers for decades
and then lied to Congress about it.16–19

Given the demographics of smoking
(1200 deaths per day, half of which are
of middle-aged adults; 50% of smokers
begin by 13 years of age, and 90% of
smokers begin by 19 years of age), the
industry must recruit young people as
smokers.20 Recent statistics show that

they continue to succeed. According to
the 2009 Monitoring the Future study,
nearly half of all teenagers have tried
smoking, as have 20% of all 8th-
graders.21 Cigarette advertising seems
to increase teenagers’ risk of smoking
by glamorizing smoking and smok-
ers.3,20 Smokers are depicted as young,
independent, rebellious, healthy, and
adventurous. By contrast, the adverse
consequences of smoking are never
shown. As a result, the US Surgeon
General concluded in 1994 that ciga-
rette advertising increases young peo-
ple’s risk of smoking.20

The most heavily advertised brands of
cigarettes are also the most popular.22

Tobacco advertising may even trump
strong parenting practices.23 Teen
magazines have attracted an increas-
ing number of cigarette ads since
1965.24–26 Numerous studies have re-
vealed that children or teenagers who
pay closer attention to cigarette ads,
who are able to recall such ads more
easily, or who own promotional items
are more likely to become smokers
themselves.27–31 Joe Camel single-
handedly increased the market share
for Camel cigarettes from 0.5% of ado-
lescent smokers to 32%.32 A recent
meta-analysis of 51 separate studies
revealed that exposure to tobacco
marketing and advertising more than
doubles the risk of a teenager begin-
ning to smoke.33

Alcohol

Approximately $6 billion is spent annu-
ally on alcohol advertising and promo-
tion.34 Similar to tobacco ads, beer
commercials are virtually custom-
made to appeal to children and adoles-
cents, using images of fun-loving, sexy,
successful young people having the
time of their lives.3,35,36 Unlike tobacco
advertising, alcohol advertising faces
few restrictions. For example, whereas
the tobacco industry gave up television
advertising in the 1960s, beer, wine,

and liquor ads are frequently featured
on prime-time television, and young
people view 1000 to 2000 alcohol ads
annually.12,37 Much of the advertising is
concentrated during teen-oriented
shows and sports programming. All of
the top-15 teen-oriented shows con-
tain alcohol ads.38 Currently, teenag-
ers are 400 times more likely to see an
alcohol ad than to see a public service
announcement (PSA) that discourages
underage drinking.39 Teen-oriented
magazines contain 48%more advertis-
ing for beer, 20% more advertising for
hard liquor, and 92%more advertising
for sweet alcoholic drinks than do
magazines aimed at adults of legal
drinking age.40,41

According to the research, the effects
of all of this advertising are increas-
ingly clear.3,42,43 A sample of 9- to 10-
year-olds could identify the Budweiser
frogs nearly as frequently as they
could Bugs Bunny.44 In a study of more
than 3500 South Dakota students, 75%
of 4th-graders and nearly 90% of 9th-
graders recognized the Budweiser fer-
ret ad.45 Many studies have revealed
that exposure to alcohol advertising
results in more positive beliefs about
drinking and is predictive of drinking
during early adolescence and young
adulthood.46–52 The results of several
longitudinal studies have shown a sim-
ilar trend,53,54 although they have
sometimes been mixed.48

Prescription Drugs

Nearly $4 billion is spent annually on
prescription drug advertising.55 Drug
companies now spend more than
twice as much money on marketing as
they do on research and development,
and studies have revealed that the
marketing efforts pay off56: results of a
recent survey of physicians showed
that 92% of patients had requested an
advertised drug.57 Children and teen-
agers get the message that there is a
pill to cure all ills and a drug for every
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occasion, including sexual inter-
course. In the first 10 months of 2004,
drugs companies spent nearly half a
billion dollars advertising Viagra, Lev-
itra, and Cialis.58 Yet, the advertising of
condoms, birth control pills, and emer-
gency contraception is haphazard and
rare and remains controversial.1,59

DRUGS IN ENTERTAINMENT MEDIA

Cigarettes

Scenes with smoking remain common
in movies and, to a lesser extent, on
prime-time television. Hollywood seems
to use smoking as a shorthand for
troubled or antiestablishment charac-
ters, but the smoking status of the ac-
tors themselves is also influential in
whether their characters will smoke
on-screen.60 On prime-time television,
19% of shows portray tobacco use, and
approximately one-fourth of them de-
pict negative statements about smok-
ing.61 In addition, smoking is also found
in nearly one-fourth of all music vid-
eos,62 one-fourth of ads for R-rated
movies, and 7.5% of ads for PG-13 and
PG movies.63

Box-office movies and their subse-
quent video and pay-per-view distribu-
tion have become a major route of ex-
posure to tobacco use. Although the
most recent analyses show that smok-
ing has decreased in popular mov-
ies,64,65 the occurrence remains high. A
content analysis of the top 100 box-
office hits between 1996 and 2004 re-
vealed that tobacco use was depicted
in three-quarters of G-, PG-, and PG-13–
rated movies and in 90% of R-rated
movies.66 Half of all G-rated animated
films between 1937 and 1997 con-
tained tobacco use.67 Although the
most recent content analysis of top-
grossing movies between 1991 and
2009 showed that tobacco use peaked
in 2003 and has since declined, in 2009,
more than half of PG-13 movies still
contained tobacco use.65 But overall,
the percentage of all top-grossing

movieswithout smoking exceeded 50%
for the first time in 2009.65

Unique longitudinal research has re-
vealed that one of the most important
factors in the onset of adolescent sub-
stance use is exposure to others who
use drugs.68 Nowhere is that exposure
greater than on contemporary movie
screens, and teenagers constitute 26%
of the movie-going audience (but only
16% of the US population).69 Results of
a number of correlational and longitu-
dinal studies have confirmed that ex-
posure to television and movie smok-
ing is now one of the key factors that
prompt teenagers to smoke.29,70–77 Ac-
cording to a new meta-analysis, it may
account for nearly half of smoking ini-
tiation in young teenagers.80 In fact, ex-
posure to movie smoking may even
trump parents’ smoking status as be-
ing the key factor in adolescents’ initi-
ation of smoking.73 A prospective study
of more than 3500 teenagers revealed
that exposure to R-rated movies dou-
bles the risk of smoking, even when
controlling for all other known fac-
tors.79 Preadolescents whose parents
forbid them from seeing R-rated mov-
ies are less likely to begin smoking (or
drinking).80 A study of 735 12- to 14-
year-olds, with a 2-year follow-up, re-
vealed that exposure to R-ratedmovies
or having a television in the bedroom
significantly increased the risk of
smoking initiation for white teenag-
ers.81 The movie effect seems not to be
confined to US teenagers but applies
also to teenagers from other countries
as well.82,83

Alcohol

Alcohol remains the number one drug
portrayed on American television: 1
drinking scene is shown every 22 min-
utes, compared with 1 smoking scene
every 57 minutes and 1 illicit drug use
scene every 112 minutes.84 On Music
Television (MTV), teenagers can see al-

cohol use every 14 minutes. An analy-
sis revealed that drugs were present
in nearly half of 359 music videos—
alcohol in 35%, tobacco in 10%, and il-
licit drugs in 13%.85 On prime-time tele-
vision, 70% of programs depict alcohol
use.61 More than one-third of the drink-
ing scenes are humorous, and nega-
tive consequences are shown in only
23%. One study revealed that alcohol
portrayals are as common on shows
for 9- to 14-year-olds as on adult-
oriented shows.86 In popular music,
the average teenager is exposed to
nearly 85 drug references a day, the
majority of which are for alcohol.87

Popular movies are nearly equally rife
with alcohol, with only 2 of the 40
highest-grossing movies not contain-
ing alcohol depictions.88 Even G- and
PG-rated movies contain frequent ref-
erences to alcohol.89,90 And, drinking is
frequently depicted as normative be-
havior, even for teenagers.91

Again, the impact is increasingly clear
from the research. A longitudinal study
of more than 1500 California 9th-
graders revealed that increased televi-
sion and music video viewing was a
risk factor for the onset of alcohol use
among adolescents.92 Results of a Co-
lumbia University study showed that
teenagers who watch more than 3
R-rated films per month are 5 times
more likely to drink alcohol compared
with teenagerswhowatch none.93 Also,
in an intriguing study of 2- to 6-year-
olds (n� 120) who were asked to role-
play in a make-believe store, children
were 5 times more likely to “buy” beer
or wine if they had been allowed to see
PG-13 or R-ratedmovies.94 Finally, good
longitudinal evidence is emerging to
indicate that watching more movie de-
pictions of alcohol is strongly predic-
tive of drinking onset and binge drink-
ing in US adolescents,86,95,96 and the
same results are being found for ado-
lescents from other countries.82,97
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Illegal Drugs

Illicit drugs are rarely seen on televi-
sion,61 with the exception of pro-
grams such as Showtime’s Weeds
and Fox’s That 70s Show. Drug
scenes are more common in movies
(22% of the movies in 1 study con-
tained drug scenes), and no harmful
consequences are shown more than
half of the time.90 Marijuana is the
most frequent drug seen in movies
and seems to be making a comeback
in R-rated movies such as Harold and
Kumar Go to White Castle (2004) and
The Pineapple Express (2008).98 A Co-
lumbia study revealed that viewing
R-rated movies was associated with
a sixfold increased risk of trying
marijuana.93 Hollywood filmmakers
do not seem to understand that hu-
mor tends to undermine normal ad-
olescent defenses against drugs and
legitimizes their use.3 Increased con-
sumption of popular music is also
associated with marijuana use.95,99

NEW MEDIA

The new technologies—the Internet,
social networking sites, and even cel-
lular phones—offer new and prob-
lematic opportunities for adolescent
drug exposure.3,100 A variety of Web
sites sell tobacco products, and few of
them have effective age-verification
procedures.3,101 One national survey of
more than 1000 youths 14 to 20 years
of age revealed that 2% reported hav-
ing purchased alcohol online, and 12%
reported having a friend who did so.102

Prescription drugs can also be pur-
chased online with minimal difficulty.
Popular beer brands use “adver-
games” online to entice a younger au-
dience.103 Teenagers also see consid-
erable alcohol and drug content in
online videos104 and on social network-
ing sites,105 on which 1 study revealed
that 40% of profiles referenced sub-
stance abuse.106

SUMMARY

The so-called war on drugs has been
waged for decades, yet teenagers con-
tinue to use and abuse a variety of sub-
stances, especially tobacco and alco-
hol. The contribution of the media to
adolescent substance use is only re-
cently becoming fully recognized and
appreciated. The Master Settlement
Agreement has greatly restricted to-
bacco marketing by the tobacco com-
panies that signed the agreement.
However, tobacco continues to appear
frequently in movies, and this fact con-
trasts markedly with US reality (ap-
proximately half of the US population
lives in a community with restrictions
on indoor smoking). Moreover, the
case is strong for the argument that
smoking shown in entertainment me-
dia plays a causal role in smoking on-
set. Certainly, it is time to eliminate all
tobacco advertising and to decrease
greatly the depiction of smoking in
mainstream media. Because alcohol
use is still condoned in many venues
and use in moderation may be health-
ful for adults, such severe restrictions
on alcohol advertising and program-
ming may not be indicated. On the
other hand, underage alcohol use does
pose a clear and immediate threat to
the teenagers who use it. Taken to-
gether, the evidence supports strong
actions aimed at the entertainment
industry about media depictions of
tobacco use and strong actions
aimed at motivating and assisting
parents of children and young teen-
agers to restrict access to adult me-
dia venues with excessive substance
use exposure.

Anticipatory Guidance by
Pediatricians

1. Pediatricians should encourage
parents to limit unsupervised me-
dia use and especially encourage
removal of televisions from chil-
dren’s bedrooms. At every well-

child visit, pediatricians should be
asking at least 2 questions regard-
ing media use: (a) How much en-
tertainment media per day is the
child or adolescent watching? and
(b) Is there a television set or In-
ternet access in the child’s or ad-
olescent’s bedroom?107 Research
has revealed that having a televi-
sion in the bedroom is associated
with greater substance use and
sexual activity in teenagers.108

2. Pediatricians should encourage
parents to limit access by children
and young adolescents to televi-
sion venues with excessive sub-
stance use depictions (eg, MTV,
HBO, Showtime, Comedy Central).

3. Pediatricians should encourage
parents to limit younger chil-
dren’s exposure to PG-13 movies
and avoid R-rated movies.29,75–81,109

4. Pediatricians should encourage
parents to co-view media with
their children and teenagers and
discuss the content being viewed.

5. Pediatricians should encourage
parents to turn off the television
during evening meals.

6. Pediatricians should ensure that
their waiting rooms are free of
magazines that accept cigarette
and alcohol advertising.

Community Advocacy by
Pediatricians

7. Pediatricians should encourage
their local school systems to in-
corporate media education into
their curricula. In particular,
drug-prevention programs should
use basic principles of media liter-
acy, designed to imbue skepticism
toward media advertising. Cur-
rently, Drug Abuse Resistance Ed-
ucation (DARE) does not accom-
plish this goal, nor is there any
evidence that DARE is effec-
tive.12,110 More psychologically so-
phisticated drug-prevention cur-
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ricula are available and should be
used.110–113

Legislative Advocacy by
Pediatricians

8. Pediatricians should encourage
Congress to ban tobacco advertis-
ing in all media accessible to chil-
dren, which several European
countries have already done. Such
a ban would seem to be constitu-
tional, given that the US Supreme
Court has already ruled that com-
mercial speech does not enjoy the
absolute First Amendment pro-
tections that free speech does.114

Recently, Congress gave the
Food and Drug Administration
the authority to regulate tobacco
products; however, the tobacco
industry is expected to challenge
any advertising bans.115,116

9. Pediatricians should encourage
Congress to require the alcohol in-
dustry to report its annual expen-
ditures to the Federal Trade Com-
mission, including expenditures
for media venues in which chil-
dren and adolescents represent
more than 10% of the market
share (currently, voluntary adver-
tising restrictions allow for ven-
ues in which up to 30% of the au-
dience is children).

10. Pediatricians should encourage
the alcohol industry to restrict ad-
vertising and product placement
in venues in which more than 10%
of the audience is children and
adolescents.

11. Pediatricians should encourage
the White House Office of National
Drug Control Policy to begin con-
ductingantismokingandanti–teen-
drinking public service campaigns,
including strong antismoking and
antidrinking ads to be placed be-
fore television programming and
movies that have youth ratings

and contain alcohol and tobacco
depictions.

12. Pediatricians should encourage
allocation of more money in media
research, given the importance of
the media on the development and
behavior of children and adoles-
cents. Higher taxes on tobacco
products and alcohol could be
used to fund such research.

13. Pediatricians should encourage
Congress to pass new strict laws
regulating digital advertising
that targets children and
adolescents.100,117

Involvement of the Alcoholic
Beverage, Tobacco, Drug, and
Entertainment Industries in
Encouraging Responsible Behavior

14. Pediatricians should encourage
the advertising industry, drug
companies, public health groups,
and medical groups to have a full
and open debate on the necessity
of advertising prescription drugs.
In addition, ads for erectile dys-
function drugs should be confined
to after 10 PM in all time zones and
should not be overly suggestive.1

15. Pediatricians should encourage the
entertainment industry to have
greater sensitivity about the effects
of television andmovies on children
and adolescents and accept that the
industry does, indeed, have a public
health responsibility.118 Cigarette
smoking in movies should be
avoided at all costs and should
never be glamorized.119,120 Disney
has already promised to eliminate
smoking in itsmovies.121Makingfilm
sets smoke-free zones would go far
to diminish theportrayal of smoking
in movies and would protect actors
and actresses from secondhand
smoke. Antismoking ads should pre-
cede the showing of any film that
has tobacco use depicted.119 Alcohol
use should not be portrayed as nor-

mative behavior for teenagers, and
the traditional depiction of the
“funny drunk” should be retired.
Television networks that have a
large adolescent viewership should
air public service ads about the dan-
gers of smoking and drinking. Fi-
nally, theMotion Picture Association
of America (MPAA) ratings need to
be amended so that tobaccousewill
routinely garner an R rating in all
new movies unless the risks and
consequences of smoking are un-
ambiguously shownor thedepiction
is necessary to represent a real
historical figure who actually
used tobacco.119 So far, the MPAA
has only agreed to consider
smoking as a factor in assigning
a rating.122,123

16. Pediatricians should encourage
state and federal agencies, the en-
tertainment industry, and the ad-
vertising industry to develop and
maintain vigorous anti–drug-
advertising campaigns that focus
on the 2 drugs most dangerous
to adolescents—tobacco and
alcohol—in addition to illegal
drugs. Antidrug ads have been
shown to be highly effective at times
(eg, the Truth campaign),124–129 but
the effectiveness of the National
Youth Anti-Drug Media Campaign
has been questioned.130 Recently,
and laudably, 6majorHollywoodstu-
dios have agreed to place antismok-
ing ads on new movie DVDs that ap-
peal to children.131,132

17. Pediatricians should work with
and support the American Acad-
emy of Pediatrics Julius Richmond
Center of Excellence (www.aap.
org/richmondcenter), the mission
of which is “to improve child
health by eliminating children’s
exposure to tobacco and second-
hand smoke,” including through
media exposure.119

FROM THE AMERICAN ACADEMY OF PEDIATRICS

PEDIATRICS Volume 126, Number 4, October 2010 795

pediatrics.aappublications.org/


LEAD AUTHOR
Victor C. Strasburger, MD

COUNCIL ON COMMUNICATIONS AND
MEDIA EXECUTIVE COMMITTEE,
2009–2010
Gilbert L. Fuld, MD, Chairperson
Deborah Ann Mulligan, MD, Chair-elect
Tanya Remer Altmann, MD
Ari Brown, MD
Dimitri A. Christakis, MD
Kathleen Clarke-Pearson, MD
Benard P. Dreyer, MD

Holly Lee Falik, MD
Kathleen G. Nelson, MD
Gwenn S. O’Keeffe, MD
Victor C. Strasburger, MD

PAST EXECUTIVE COMMITTEE
MEMBERS
Regina M. Milteer, MD
Donald L. Shifrin, MD

LIAISONS
Michael Brody, MD – American Academy of
Child and Adolescent Psychiatry

Brian Wilcox, PhD – American Psychological
Association

CONTRIBUTOR
James D. Sargent, MD

STAFF
Gina Ley Steiner
Veronica Laude Noland
vnoland@aap.org

REFERENCES

1. American Academy of Pediatrics, Commit-
tee on Communications. Children, adoles-
cents, and advertising [published correc-
tion appears in Pediatrics. 2007;119(2):
424]. Pediatrics. 2006;118(6):2563–2569

2. Strasburger VC, Wilson BJ, Jordan, A. Chil-
dren, Adolescents, and the Media. 2nd ed.
Thousand Oaks, CA: Sage; 2009

3. Borzekowski DLG, Strasburger VC. To-
bacco, alcohol, and drug exposure. In: Cal-
vert S, Wilson BJ, eds. Handbook of Chil-
dren and the Media . Boston, MA:
Blackwell; 2008:432–452

4. National Institute on Drug Abuse. Drug Use
Among Racial/Ethnic Minorities, 1995.
Rockville, MD: National Institute of Drug
Abuse; 1995. NIH publication 95-3888

5. Belcher HM, Shinitzky HE. Substance
abuse in children: prediction, protection,
and prevention. Arch Pediatr AdolescMed.
1998;152(10):952–960

6. American Academy of Pediatrics, Commit-
tee on Substance Abuse. Tobacco use: a
pediatric disease. Pediatrics. 2009;124(5):
1474–1487

7. Doyle R. Deaths due to alcohol. Sci Am.
1996;275(6):30–31

8. US Department of Health and Human Ser-
vices. The Surgeon General’s Call to Action
to Prevent and Reduce Underage Drinking.
Rockville, MD: US Department of Health
and Human Services; 2007

9. National Center on Addiction and Sub-
stance Abuse. National Survey of Ameri-
can Attitudes on Substance Abuse IX: Teen
Dating Practices and Sexual Activity. New
York, NY: National Center on Addiction and
Substance Abuse; 2004

10. Kunkel D. Children and television advertis-
ing. In: Singer DG, Singer JL, eds.Handbook
of Children and the Media. Thousand Oaks,
CA: Sage; 2001:375–393

11. Salkin A. Noir lite: beer’s good-time humor
turns black. New York Times. February 11,
2007:WK3

12. Strasburger VC, Jordan AB, Donnerstein E.

Health effects of media on children and
adolescents. Pediatrics. 2010;125(4):
756–767

13. Atkin CK. Survey and experimental re-
search on effects of alcohol advertising.
In: Martin S, ed. Mass Media and the Use
and Abuse of Alcohol. Rockville, MD: Na-
tional Institute on Alcohol Abuse and
Alcoholism; 1995:39–68

14. Pierce JP, Choi WS, Gilpin EA, Farkas AJ,
Berry C. Industry promotion of cigarettes
and adolescent smoking. JAMA. 1998;
279(7):511–515

15. Tobacco Free Kids. Available at: www.
tobaccofreekids.org/reports/targeting.
Accessed July 19, 2010

16. Kessler D. A Question of Intent: A Great
American Battle With a Deadly Industry.
New York, NY: Public Affairs; 2001

17. Editorial: Big Tobacco’s promises to re-
form go up in smoke. USA Today. Septem-
ber 12, 2006:14A

18. Tobacco Free Kids. Deadly in Pink: Big To-
bacco Steps Up Its Targeting of Women
and Girls. Washington, DC: Tobacco Free
Kids; 2009

19. Editorial: a rogue industry. New York
Times. May 31, 2009:WK7

20. US Department of Health and Human Ser-
vices. Preventing Tobacco Use Among
Young People: Report of the Surgeon Gen-
eral. Washington, DC: US Government
Printing Office; 1994

21. Johnston LD, O’Malley PM, Bachman JG,
Schulenberg JE. Monitoring the Future:
National Results on Adolescent Drug
Use—Overview of Key Findings, 2009. Be-
thesda, MD: National Institute on Drug
Abuse; 2010

22. Centers for Disease Control and Preven-
tion. Cigarette brand preference among
middle and high school students who are
established smokers: United States, 2004
and 2006. MMWR Morb Mortal Wkly Rep.
2009;58(5):112–115

23. Pierce JP, Distefan JM, Jackson C, White

MM, Gilpin EA. Does tobacco marketing un-
dermine the influence of recommended
parenting in discouraging adolescents
from smoking? Am J Prev Med. 2002;23(2):
73–81

24. Brown JD, Witherspoon EM. The Mass Me-
dia and American Adolescents’ Health. Pa-
per commissioned for Health Futures of
Youth II: Pathways to Adolescent Health.
Annapolis, MD: US Department of Health
and Human Services; 1998

25. Alpert HR, Koh HK, Connolly GN. After the
Master Settlement Agreement: targeting
and exposure of youth to magazine to-
bacco advertising. Health Aff (Millwood).
2008;27(6):w503–w512

26. Cortese DK, Lewis MJ, Ling PM. Tobacco
industry lifestyle magazines targeted to
young adults. J Adolesc Health. 2009;45(3):
268–280

27. Biener L, Siegel M. Tobacco marketing and
adolescent smoking: more support for a
causal inference. Am J Public Health. 2000;
90(3):407–411

28. Sargent JD, Dalton M, Beach M. Exposure
to cigarette promotions and smoking up-
take in adolescents: evidence of a dose-
response relation. Tob Control. 2000;9(2):
163–168

29. Sargent J, Gibson J, Heatherton T. Compar-
ing the effects of entertainmentmedia and
tobacco marketing on youth smoking. Tob
Control. 2009;18(1):47–53

30. DiFranza JR, Wellman RJ, Sargent JD,
Weitzman M, Hipple BJ, Winickoff JP; To-
bacco Consortium, Center for Child Health
Research of the American Academy of Pe-
diatrics. Tobacco promotion and the initi-
ation of tobacco use: assessing the evi-
dence for causality. Pediatrics. 2006;
117(6). Available at: www.pediatrics.org/
cgi/content/full/117/6/e1237

31. Hanewinkel R, Isensee B, Sargent JD, Mor-
genstern M. Cigarette advertising and ad-
olescent smoking. Am J Prev Med. 2010;
38(4):359–366

796 FROM THE AMERICAN ACADEMY OF PEDIATRICS

www.tobaccofreekids.org/reports/targeting
www.tobaccofreekids.org/reports/targeting
www.pediatrics.org/cgi/content/full/117/6/e1237
www.pediatrics.org/cgi/content/full/117/6/e1237


32. DiFranza Jr, Richards JW Jr, Paulman PM,
et al. RJR Nabisco’s cartoon camel pro-
motes Camel cigarettes to children [pub-
lished correction appears in JAMA. 1992;
268(15):2034]. JAMA . 1991;266(22):
3149–3153

33. Wellman RJ, Sugarman DB, DiFranza J,
Winickoff JP. The extent to which tobacco
marketing and tobacco use in films con-
tribute to children’s use of tobacco. Arch
Pediatr Adolesc Med . 2006;160(12):
1285–1296

34. Center on Alcohol Marketing and Youth. Al-
cohol Advertising and Youth [fact sheet].
Washington, DC: Center on Alcohol Market-
ing and Youth; 2007

35. Wilcox GB, Gangadharbatla H. What’s
changed? Does beer advertising affect
consumption in the United States? Int J Ad-
vert. 2006;25(1):35–50

36. Grube JW, Waiters E. Alcohol in the media:
content and effects on drinking beliefs and
behaviors among youth. Adolesc Med Clin.
2005;16(2):327–343

37. Jernigan DH. Importance of reducing
youth exposure to alcohol advertising.
Arch Pediatr Adolesc Med. 2006;160(1):
100–102

38. Center on Alcohol Marketing and Youth.
Georgetown study finds number of alcohol
ads bombarding teens rose in 2002 [press
release]. April 21, 2004. Available at:
www1.georgetown.edu/explore/news/
?ID�783. Accessed August 12, 2009

39. Mothers Against Drunk Driving. Latest
CAMY study shows TV alcohol ads outnum-
ber responsibility ads 226 to 1 [press re-
lease]. May 26, 2004. Available at: www.
camy.org/research/responsibility0504.
Accessed August 12, 2009

40. Garfield CF, Chung PJ, Rathouz PJ. Alcohol
advertising in magazines and adolescent
readersh ip . JAMA . 2003 ;289(18) :
2424–2429

41. King C III, Siegel M, Jernigan DJ, Wulach L,
Ross C, Dixon K, Ostroff J. Adolescent expo-
sure to alcohol advertising in magazines:
an evaluation of advertising placement in
relation to underage youth readership. J
Adolesc Health. 2009;45(6):626–633

42. McClure AC, Stoolmiller M, Tanski SE,
Worth KA, Sargent JD. Alcohol-branded
merchandise and its association with
drinking attitudes and outcomes in US ad-
olescents. Arch Pediatr AdolescMed. 2009;
163(3):211–217

43. Jernigan DH. Alcohol-branded merchan-
dise. Arch Pediatr Adolesc Med. 2009;
163(3):278–279

44. Leiber L. Commercial and Character Slo-

gan Recall by Children Aged 9 to 11 Years:
Budweiser Frogs Versus Bugs Bunny.
Berke ley , CA : Center on Alcohol
Advertising; 1996

45. Collins RL, Ellickson PL, McCaffrey DF, Ham-
barsoomians K. Saturated in beer: aware-
ness of beer advertising in late childhood
and adolescence. J Adolesc Health. 2005;
37(1):29–36

46. Grube J, Wallack L. Television beer adver-
tising and drinking knowledge, beliefs,
and intentions among schoolchildren. Am
J Public Health. 1994;84(2):254–259

47. Stacy AW, Zogg JB, Unger JB, Dent CW. Ex-
posure to televised alcohol ads and subse-
quent adolescent alcohol use. Am J Health
Behav. 2004;28(6):498–509

48. Ellickson PH, Collins RL, Hambarsoomians
K, McCaffrey DF. Does alcohol advertising
promote adolescent drinking? Results
from a longitudinal assessment. Addic-
tion. 2005;100(2):235–246

49. Austin EW, Chen MJ, Grube JW. How does
alcohol advertising influence underage
drinking? The role of desirability, identifi-
cation and skepticism. J Adolesc Health.
2006;38(4):376–384

50. Snyder LB, Milici FF, Slater M, Sun H,
Strizhakova Y. Effects of alcohol advertis-
ing exposure on drinking among youth.
Arch Pediatr Adolesc Med. 2006;160(1):
18–24

51. Collins RL, Ellickson PL, McCaffrey DF, Ham-
barsoomians K. Early adolescent exposure
to alcohol advertising and its relationship
to underage drinking. J Adolesc Health.
2007;40(6):527–534

52. Engels RCME, Hermans R, van Baaren RB,
Hollenstein T, Bot SM. Alcohol portrayal on
television affects actual drinking behav-
iour. Alcohol Alcohol. 2009;44(3):244–249

53. Casswell S, Zhang JF. Impact of liking for
advertising and brand allegiance on drink-
ing and alcohol-related aggression: a lon-
gitudinal study. Addiction. 1998;93(8):
1209–1217

54. Henriksen L, Feighery EC, Schleicher NC,
Fortmann SP. Receptivity to alcohol mar-
keting predicts initiation of alcohol use. J
Adolesc Health. 2008;42(1):28–35

55. Rubin A. Prescription drugs and the cost of
advertising them. July 23, 2007. Available
a t : www. therub ins . com/gen in fo /
advertise2.htm. Accessed July 25, 2007

56. Rosenthal MB, Berndt ER, Frank RG, Dono-
hue JM, Epstein AM. Promotion of pre-
scription drugs to consumers. N Engl J
Med. 2002;346(7):498–505

57. Thomaselli R. 47% of doctors feel pres-

sured by DTC drug advertising. Advert Age.
January 14, 2003

58. Snowbeck C. FDA tells Levitra to cool it with
ad. Pittsburgh Post-Gazette. April 19, 2005
Available at: www.postgazette.com/pg/
05109/490334.stm. Accessed August 12,
2009

59. Strasburger VC. Adolescents, sex, and the
media: oooo, baby, baby—a Q& A. Adolesc
Med Clin. 2005;16(2):269–288

60. Shields DL, Carol J, Balbach ED, McGee S.
Hollywood on tobacco: how the entertain-
ment industry understands tobacco por-
trayal. Tob Control. 1999;8(4):378–386

61. Christenson PG, Henriksen L, Roberts DF.
Substance Use in Popular Prime-Time
Television. Washington, DC: Office of Na-
tional Drug Policy Control; 2000

62. DuRant RH, Rome ES, Rich M, Allred E,
Emans SJ, Woods ER. Tobacco and alcohol
use behaviors portrayed in music videos:
a content analysis [published correction
appears in Am J Public Health. 1997;87(9):
1514]. Am J Public Health. 1997;87(7):
1131–1135

63. Healton CG, Watson-Stryker ES, Allen JA, et
al. Televised movie trailers undermining
restrictions on advertising tobacco to
youth. Arch Pediatr Adolesc Med. 2006;
160(9):885–888

64. Sargent JD, Heatherton TF. Comparison of
trends for adolescent smoking and smok-
ing in movies, 1990–2007. JAMA. 2009;
301(21):2211–2213

65. Glantz SA, Titus K, Mitchell S, Polansky J,
Kaufmann RB. Smoking in top-grossing
movies—United States, 1991–2009.
MMWRMorbMortal Wkly Rep. 2010;59(32):
1014–1017

66. American Legacy Foundation. Trends in
Top Box-Office Movie Tobacco Use:
1996 –2004. Washington, DC: American
Legacy Foundation; 2006

67. Goldstein AO, Sobel RA, Newman GR. To-
bacco and alcohol use in G-rated chil-
dren’s animated films. JAMA . 1999;
281(12):1131–1136

68. Kosterman R, Hawkins JD, Guo J, Catalano
RF, Abbott RD. The dynamics of alcohol and
marijuana initiation: patterns and predic-
tors of first use in adolescence. Am J Pub-
lic Health. 2000;90(3):360–366

69. Rauzi R. The teen factor: today’s media-
savvy youths influence what others are
seeing and hearing. Los Angeles Times.
June 9, 1998:F1

70. Davis RM, Gilpin EA, Loken B, Viswanath K,
Wakefield MA. The Role of the Media in Pro-
moting and Reducing Tobacco Use. NCI To-
bacco Control Monograph No 19.Washing-

FROM THE AMERICAN ACADEMY OF PEDIATRICS

PEDIATRICS Volume 126, Number 4, October 2010 797

www1.georgetown.edu/explore/news/?ID=783
www1.georgetown.edu/explore/news/?ID=783
www.camy.org/research/responsibility0504
www.camy.org/research/responsibility0504
www.therubins.com/geninfo/advertise2.htm
www.therubins.com/geninfo/advertise2.htm
www.postgazette.com/pg/05109/490334.stm
www.postgazette.com/pg/05109/490334.stm
pediatrics.aappublications.org/


ton, DC: US Department of Health and
Human Services; 2008

71. Dalton MA, Sargent JD, Beach ML, et al.
Effect of viewing smoking in movies on ad-
olescent smoking initiation: a cohort
study. Lancet. 2003;362(9380):281–285

72. Sargent JD, Beach ML, Dalton MA, et al.
Effect of parental R-rated movie restric-
tion on adolescent smoking initiation. Pe-
diatrics. 2004;114(1):149–156

73. Sargent JD, Beach ML, Adachi-Mejia AM,
et al. Exposure to movie smoking: its rela-
tion to smoking initiation among US ado-
lescents . Pediatr ics . 2005;116(5) :
1183–1191

74. Sargent JD. Smoking in movies: impact on
adolescent smoking. Adolesc Med Clin.
2005;16(2):345–370

75. Thompson EM, Gunther AC. Cigarettes and
cinema: does parental restriction of
R-rated movie viewing reduce adolescent
smoking susceptibility? J Adolesc Health.
2007;40(2):181.e1–181.e6

76. Dalton MA, Beach ML, Adachi-Mejia AM,
et al. Early exposure tomovie smoking pre-
dicts established smoking by older teens
and young adults. Pediatrics. 2009;123(4).
Available at: www.pediatrics.org/cgi/
content/full/123/4/e551

77. Tanski SE, StoolmillerM, Dal Cin S, Worth K,
Gibson J, Sargent JD. Movie character
smoking and adolescent smoking: who
matters more, good guys or bad guys? Pe-
diatrics. 2009;124(1):135–143

78. Millett C, Glantz S et al. Assigning an 18
rating to movies with tobacco imagery is
essential to reduce youth smoking. Tho-
rax. 2010;65(5):377–378

79. Titus-Ernstoff L, Dalton MA, Adachi-Mejia
AM, Longacre MR, Beach ML. Longitudinal
study of viewing smoking in movies and
initiation of smoking by children. Pediat-
rics. 2008;121(1):15–21

80. Dalton MA, Adachi-Meija AM, Longacre MR
et al. Parental rules andmonitoring of chil-
dren’s movie viewing associated with chil-
dren’s risk for smoking and drinking. Pe-
diatrics. 2006;118(5):1932–1942

81. Jackson C, Brown JD, L’Engle KL. R-rated
movies, bedroom televisions, and initia-
tion of smoking by white and black adoles-
cents. Arch Pediatr Adolesc Med. 2007;
161(3):260–268

82. Hanewinkel R, Sargent JD. Exposure to
smoking in popular contemporary movies
and youth smoking in Germany. Am J Prev
Med. 2007;32(6):466–473

83. Hanewinkel R, Sargent JD. Longitudinal
study of exposure to entertainment media

and alcohol use among German adoles-
cents. Pediatrics. 2009;123(3):989–995

84. Gerbner G. Drugs in television, movies, and
music videos. In: Kamalipour YR, Rampal
KR, eds.Media, Sex, Violence, and Drugs in
the Global Village. Lanham,MD: Rowman&
Littlefield; 2001:69–75

85. Gruber EL, Thau HM, Hill DL, Fisher DA,
Grube JW. Alcohol, tobacco and illicit sub-
stances in music videos: a content analy-
sis of prevalence and genre. J Adolesc
Health. 2005;37(1):81–83

86. Greenberg BS, Rosaen SF, Worrell TR,
Salmon CT, Volkman JE. A portrait of food
and drink in commercial TV series. Health
Commun. 2009;24(4):295–303

87. Primack BA, Dalton MA, Carroll MV, Agar-
wal AA, Fine MJ. Content analysis of to-
bacco, alcohol, and other drugs in popular
music. Arch Pediatr Adolesc Med. 2008;
162(2):169–175

88. Sargent JD, Wills TA, Stoolmiller M, Gibson
J, Gibbons FX. Alcohol use in motion pic-
tures and its relationwith early-onset teen
drinking. J Stud Alcohol. 2006;67(1):54–65

89. Yakota F, Thompson KM. Depiction of alco-
hol, tobacco, and other substances in
G-rated animated films. Pediatrics. 2001;
107(6):1369–1374

90. Roberts DF, Christenson PG. “Here’s Look-
ing at You, Kid”: Alcohol, Drugs and To-
bacco in Entertainment Media. Menlo
Park, CA: Kaiser Family Foundation; 2000

91. Mo Bahk C. Perceived realism and role at-
tractiveness inmovie portrayals of alcohol
drinking. Am J Health Behav. 2001; 25(5):
433–446

92. Robinson TN, Chen HL, Killen JD. Television
and music video exposure and risk of ad-
olescent alcohol use. Pediatrics. 1998;
102(5)Available at: www.pediatrics.org/
cgi/content/full/102/5/e54

93. National Center on Addiction and Sub-
stance Abuse. National Survey of Ameri-
can Attitudes on Substance Abuse IX:
Teens and Parents. New York, NY: National
Center on Addiction and Substance Abuse;
2005

94. Dalton MA, Bernhardt AM, Gibson JJ, et al.
Use of cigarettes and alcohol by pre-
schoolers while role-playing as adults.
Arch Pediatr Adolesc Med. 2005;159(9):
854–859

95. Primack BA, Kraemer KL, Fine MJ, Dalton
MA. Media exposure and marijuana and
alcohol use among adolescents. Subst Use
Misuse. 2009;44(5):722–739

96. Wills TA, Sargent JD, Gibbons FX, Gerrard
M, Stoolmiller M. Movie exposure to alco-
hol cues and adolescent alcohol problems:

a longitudinal analysis in a national sam-
ple. Psychol Addict Behav. 2009;23(1):
23–25

97. Hanewinkel R, Tanski SE, Sargent JD. Expo-
sure to alcohol use in motion pictures and
teen drinking in Germany. Int J Epidemiol.
2007;36(5):1068–1077

98. Halperin S. Going to pot. Entertainment
Weekly. April 18, 2008:38–41

99. Primack B, Douglas E, Kraemer K. Expo-
sure to cannabis in popular music and
cannabis use among adolescents. Addic-
tion. 2010;105(3):515–523

100. Montgomery KC, Chester J. Interactive
food and beverage marketing: targeting
adolescents in the digital age. J Adolesc
Health. 2009;45(3 suppl):S18–S29

101. Jenssen BP, Klein JD, Salazar LF, Daluga
NA, DiClemente RJ. Exposure to tobacco on
the Internet: content analysis of adoles-
cents’ Internet use. Pediatrics. 2009;
124(2). Available at: www.pediatrics.org/
cgi/content/full/124/2/e180

102. Leinwand D. Teens not rushing online to
buy wine, survey shows. USA Today. August
9, 2006. Available at: www.usatoday.com/
tech/news/2006-08-09-survey-online-
alcohol_x.htm. Accessed August 12, 2009

103. Center on Alcohol Marketing and Youth:
Clicking With Kids: Alcohol Marketing and
Youth on the Internet.Washington, DC: Cen-
ter on Alcohol Marketing and Youth; 2004

104. Office of National Drug Control Policy. Teen
Online Exposure: A Snapshot of Data.
Washington, DC: Office of National Drug
Control Policy; 2008. Available at: www.
theantidrug.com/resources/pdfs/Teens-
Tech-Factsheet.pdf. Accessed August 12,
2009

105. MorenoMA, Briner LR, Williams A, Walker L,
Christakis DA. Real use or “real cool”: ado-
lescents speak out about displayed alco-
hol references on social networking web-
sites. J Adolesc Health . 2009;45(4):
420–422

106. Moreno MA, Parks MR, Zimmerman FJ,
Brito TE, Christakis DA. Display of health
risk behaviors on MySpace by adoles-
cents. Arch Pediatr Adolesc Med. 2009;
163(1):27–34

107. Strasburger VC. “Clueless”: why do pedia-
tricians underestimate the influence of the
media on children and adolescents? Pedi-
atrics. 2006;117(4):1427–1431

108. Gruber EL, Wang PH, Christensen JS, Grube
JW, Fisher DA. Private television viewing,
parental supervision, and sexual and sub-
stance use risk behaviors in adolescents. J
Adolesc Health. 2005;36(2):107

109. Longacre MR, Adachi-Mejia AM, Titus-

798 FROM THE AMERICAN ACADEMY OF PEDIATRICS

www.pediatrics.org/cgi/content/full/123/4/e551
www.pediatrics.org/cgi/content/full/123/4/e551
www.pediatrics.org/cgi/content/full/102/5/e54
www.pediatrics.org/cgi/content/full/102/5/e54
www.pediatrics.org/cgi/content/full/124/2/e180
www.pediatrics.org/cgi/content/full/124/2/e180
www.usatoday.com/tech/news/2006-08-09-survey-online-alcohol_x.htm
www.usatoday.com/tech/news/2006-08-09-survey-online-alcohol_x.htm
www.usatoday.com/tech/news/2006-08-09-survey-online-alcohol_x.htm
www.theantidrug.com/resources/pdfs/Teens-Tech-Factsheet.pdf
www.theantidrug.com/resources/pdfs/Teens-Tech-Factsheet.pdf
www.theantidrug.com/resources/pdfs/Teens-Tech-Factsheet.pdf


Ernstoff L, Gibson JJ, Beach ML, Dalton MA.
Parental attitudes about cigarette smoking
and alcohol use in theMotion Picture Associ-
ation of America rating system. Arch Pediatr
Adolesc Med. 2009;163(3):218–224

110. Botvin GJ, Griffin KW. Models of prevention:
school-based programs. In: Lowinson JH,
Ruiz P, Millman RB, et al, eds. Substance
Abuse: A Comprehensive Textbook. 4th ed.
Philadelphia, PA: Lippincott, Williams &
Wilkins; 2005:1211–1229

111. Primack BA, Fine D, Yang CK, Wickett D,
Zickmund S. Adolescents’ impressions of
antismoking media literacy education:
qualitative results from a randomized con-
trolled trial. Health Educ Res. 2009;24(4):
608–621

112. McCannon B. Media literacy/media educa-
tion: solution to Big Media? A review of the
literature. In: Strasburger VC, Wilson BJ,
Jordan A, eds. Children, Adolescents, and
the Media. 2nd ed. Thousand Oaks, CA:
Sage; 2009:519–569

113. Kupersmidt JB, Scull TM, Austin EW. Media
literacy education for elementary school
substance use prevention: study of Media
Detective. Pediatrics. 2010;126(3):525–531

114. Bayer R, Kelly M. Tobacco control and free
speech: an American dilemma. N Engl J
Med. 2010;362(4):281–283

115. Wilson D. Congress passes measure on to-
bacco regulation. New York Times. June
13, 2009. Available at: www.nytimes.com/
2009/06/13/business/13tobacco.html. Ac-
cessed August 12, 2009

116. Wilson D. Tobacco regulation is expected
to face a free-speech challenge. New York
Times. June 16, 2009:B1

117. Children NOW. Interactive Advertising and

Children: Issues and Implications. Oak-
land, CA: Children NOW; 2005

118. Chapman S. What should be done about
smoking in movies? Tob Control. 2008;
17(6):363–367

119. American Academy of Pediatrics, Commit-
tee on Environmental Health, Committee
on Substance Abuse, Committee on Ado-
lescence, Committee on Native American
Health. Tobacco use: a pediatric disease
[published correction appears in Pediat-
rics. 2010;125(4):861]. Pediatrics. 2009;
124(5):1474–1487

120. Tanski SE, Stoolmiller M, Cal Cin S, Worth K,
Gibson J, Sargent JD. Movie character
smoking and adolescent smoking: who
matters more, good guys or bad guys? Pe-
diatrics. 2009;124(1):135–143

121. ABC News. Up in smoke: Disney bans ciga-
rettes. July 26, 2007. Available at: http://
abcnews.go.com/print?id�3416434. Ac-
cessed August 12, 2009

122. Motion Picture Association of America.
Film rating board to consider smoking as a
factor [press release]. May 10, 2007. Los
Angeles, CA: Motion Picture Association of
America

123. Pupillo J. Hot air: AAP experts skeptical
of movie industry’s commitment to curb
smoke-filled images in youth-rated films
or add R-ratings. AAP News. 2007;28:
16 –17

124. Reis EC, Duggan AK, Adger H, DeAngelis C.
The impact of anti-drug advertising on
youth substance abuse [abstract]. Arch
Pediatr Adolesc Med. 1992;146:519

125. Nelson DE. State tobacco counteradvertis-
ing and adolescents. Arch Pediatr Adolesc
Med. 2005;159(7):685–687

126. Pechmann C, Reiling ET. Antismoking ad-
vertisements for youth: an independent
evaluation of health, counter-industry, and
industry approaches. Am J Public Health.
2006;96(5):906–913

127. Thrasher JF, Niederdeppe JD, Jackson C,
Farrelly MC. Using anti-tobacco industry
messages to prevent smoking among
high-risk adolescents. Health Educ Res.
2006;21(3):325–337

128. Centers for Disease Control and Preven-
tion. Estimated exposure of adolescents
to state-funded anti-tobacco television
advertisements: 37 states and the Dis-
trict of Columbia, 1999 –2003. MMWR
Morb Mortal Wkly Rep. 2005;54(42):
1077–1080

129. Nixon CL, Mansfield PM, Thoms P. Effective-
ness of antismoking public service an-
nouncements on children’s intent to
smoke. Psychol Addict Behav. 2008;22(4):
496–503

130. Hornik R, Jacobsohn L, Orwin R, Piesse
AN, Kalton G. Effects of the National Youth
Anti-Drug Media Campaign on youths.
Am J Publ ic Heal th . 2008 ;98(12) :
2229–2236

131. Edwards C, Oakes W, Bull D. Out of the
smokescreen II: will an advertisement tar-
geting the tobacco industry affect young
people’s perception of smoking in movies
and their intention to smoke? Tob Control.
2007;16(3):177–181

132. Serjeant J. Some U.S. DVDs to carry anti-
smoking ads. Reuters. July 11, 2008. Avail-
able at: www.reuters.com/article/
entertainmentNews/idUSN1134673320080711.
Accessed August 12, 2009

FROM THE AMERICAN ACADEMY OF PEDIATRICS

PEDIATRICS Volume 126, Number 4, October 2010 799

www.nytimes.com/2009/06/13/business/13tobacco.html
www.nytimes.com/2009/06/13/business/13tobacco.html
http://abcnews.go.com/print?id=3416434
http://abcnews.go.com/print?id=3416434
pediatrics.aappublications.org/


AMERICAN ACADEMY OF PEDIATRICS
Committee on Public Education

Children, Adolescents, and Television

ABSTRACT. This statement describes the possible
negative health effects of television viewing on children
and adolescents, such as violent or aggressive behavior,
substance use, sexual activity, obesity, poor body image,
and decreased school performance. In addition to the
television ratings system and the v-chip (electronic de-
vice to block programming), media education is an effec-
tive approach to mitigating these potential problems. The
American Academy of Pediatrics offers a list of recom-
mendations on this issue for pediatricians and for par-
ents, the federal government, and the entertainment in-
dustry.

ABBREVIATIONS. AAP, American Academy of Pediatrics; MTV,
Music Television; E/I, educational/informational.

For the past 15 years, the American Academy of
Pediatrics (AAP) has expressed its concerns
about the amount of time children and adoles-

cents spend viewing television and the content of
what they view.1 According to recent Nielsen Media
Research data, the average child or adolescent
watches an average of nearly 3 hours of television
per day.2 This figure does not include time spent
watching videotapes or playing video games3 (a 1999
study found that children spend an average of 6
hours 32 minutes per day with various media com-
bined).4 By the time the average person reaches age
70, he or she will have spent the equivalent of 7 to 10
years watching television.5 One recent study found
that 32% of 2- to 7-year-olds and 65% of 8- to 18-year-
olds have television sets in their bedrooms.4 Time
spent with various media may displace other more
active and meaningful pursuits, such as reading, ex-
ercising, or playing with friends.

Although there are potential benefits from viewing
some television shows, such as the promotion of
positive aspects of social behavior (eg, sharing, man-
ners, and cooperation), many negative health effects
also can result. Children and adolescents are partic-
ularly vulnerable to the messages conveyed through
television, which influence their perceptions and be-
haviors.6 Many younger children cannot discrimi-
nate between what they see and what is real. Re-
search has shown primary negative health effects on
violence and aggressive behavior7–12; sexuality7,13–15;
academic performance16; body concept and self-im-

age17–19; nutrition, dieting, and obesity17,20,21; and
substance use and abuse patterns.7

In the scientific literature on media violence, the
connection of media violence to real-life aggressive
behavior and violence has been substantiated.8–12 As
much as 10% to 20% of real-life violence may be
attributable to media violence.22 The recently com-
pleted 3-year National Television Violence Study
found the following: 1) nearly two thirds of all pro-
gramming contains violence; 2) children’s shows
contain the most violence; 3) portrayals of violence
are usually glamorized; and 4) perpetrators often go
unpunished.23 A recent comprehensive analysis of
music videos found that nearly one fourth of all
Music Television (MTV) videos portray overt vio-
lence and depict weapon carrying.24 Research has
shown that even television news can traumatize chil-
dren or lead to nightmares.25 In a random survey of
parents with children in kindergarten through sixth
grade, 37% reported that their child had been fright-
ened or upset by a television story in the preceding
year.26

According to a recent content analysis, main-
stream television programming contains large num-
bers of references to cigarettes, alcohol, and illicit
drugs.27 One fourth of all MTV videos contain alco-
hol or tobacco use.28 A longitudinal study found a
positive correlation between television and music
video viewing and alcohol consumption among
teens.29 Finally, content analyses show that children
and teenagers continue to be bombarded with sexual
imagery and innuendoes in programming and ad-
vertising.14,30,31 To date, there are no data available
to substantiate the behavioral impact of this expo-
sure.31

The new television ratings system and the v-chip
are tools that can help protect children from poten-
tially harmful content. All new television sets with
screens measuring 13 inches or greater contain a
v-chip that enables parents to program televisions to
block out any shows that they deem inappropriate
for their children.32 To block out television shows,
parents must use the television ratings system, which
has age and content descriptors for violence, sexual
situations, suggestive dialogue, and adult language.
Although the ratings system and the v-chip can assist
parents, ongoing evaluation is necessary to ensure
that these tools are as effective as possible.33–35 For
example, the ratings should be applied uniformly
and listed in television guides, newspapers, and jour-
nals so parents know what they mean.

Besides the v-chip, there are other means of pro-
tecting children from what is on television. Evidence

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2001 by the American Acad-
emy of Pediatrics.
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now shows that media education can help mitigate
the harmful effects of media violence36–40 and alco-
hol advertising41,42 on children and adolescents. Me-
dia education programs have been included in the
school curricula beginning in early elementary
school in many states across the United States.43

Furthermore, continued support of the Children’s
Television Act of 199044 and additional regulations
made in 199645 will help to ensure the airing of
television programs specifically designated for chil-
dren. The act requires broadcasters to air educational
and informational programming for children at least
3 hours per week and to limit the amount of adver-
tising time allowed during children’s programming.
The shows must be labeled E/I (for educational and
informational) on the television screen.

RECOMMENDATIONS
The following recommendations are given for pe-

diatricians and other health care professionals:

1. Remain knowledgeable about the effects of televi-
sion, including violent and aggressive behavior,
obesity, poor body concept and self-image, sub-
stance use, and early sexual activity, by becoming
involved in the AAP Media Matters campaign.46

Educate patients and their parents about these
effects.

2. Use the AAP Media History form46 to help parents
recognize the extent of their children’s media con-
sumption.

3. Work with local schools to implement compre-
hensive media-education programs that deal with
important public health issues.36

4. Serve as good role models by using television
appropriately and by implementing reading pro-
grams using volunteer readers in waiting rooms
and hospital inpatient units.

5. Become involved in the AAP’s Media Resource
Team (contact the Division of Public Education),
and learn how to work effectively with writers,
directors, and producers to make media more ap-
propriate for children and adolescents. Contact
networks and producers of television programs
with concerns about the content of specific shows
and episodes.

6. Ensure that appropriate entertainment options are
available for hospitalized children and adoles-
cents. Work with child life staff to assemble a
screening committee that selects programs for
closed circuit broadcast or a video library. De-
velop institution-specific, formal guidelines based
on the established ratings system (which takes
profanity, sex, and violence into account), and
screen for content containing ethnic and sex role
stereotyping. Considerations should also be made
to avoid themes hospitalized children might find
upsetting, and efforts should be made to enforce
the ratings system in the hospital setting.

7. Support the Children’s Television Act of 1990 and
its 1996 rules by working to ensure that local
television stations are in compliance with the act
and by urging local newspapers to list ratings and
E/I denotations of programs.

8. Monitor the television ratings system for appro-
priateness and advocate for substantive, content-
based ratings in the future.

Pediatricians should recommend the following
guidelines for parents:

1. Limit children’s total media time (with entertain-
ment media) to no more than 1 to 2 hours of
quality programming per day.

2. Remove television sets from children’s bedrooms.
3. Discourage television viewing for children

younger than 2 years, and encourage more inter-
active activities that will promote proper brain
development, such as talking, playing, singing,
and reading together.

4. Monitor the shows children and adolescents are
viewing. Most programs should be informational,
educational, and nonviolent.

5. View television programs along with children,
and discuss the content. Two recent surveys in-
volving a total of nearly 1500 parents found that
less than half of parents reported always watching
television with their children.5,47

6. Use controversial programming as a stepping-off
point to initiate discussions about family values,
violence, sex and sexuality, and drugs.

7. Use the videocassette recorder wisely to show or
record high-quality, educational programming for
children.

8. Support efforts to establish comprehensive media-
education programs in schools.

9. Encourage alternative entertainment for children,
including reading, athletics, hobbies, and creative
play.

Pediatricians should lead efforts in their commu-
nities to do the following:

1. Form coalitions including libraries, religious orga-
nizations, and other community groups to
broaden media education beyond the schools.

2. Organize activities promoting media education,
such as letter-writing campaigns to local televi-
sion stations to advocate for better programming
for children, and developing local TV turnoff
week projects.48

Pediatricians should work with the Academy and
local chapters to challenge the federal government to
do the following:

1. Initiate legislation and rules that would ban alco-
hol advertising from television.

2. Fund ongoing annual research, such as the Na-
tional Television Violence Study, and fund more
research on the effects of television on children
and adolescents, particularly in the area of sex and
sexuality.

3. Assemble a National Institutes of Health Comprehen-
sive Report on Children, Adolescents, and Media that
would bring together all of the current relevant
research.

4. Work with the US Department of Education to
support the creation and implementation of me-
dia-education curricula for school children.
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Pediatricians should work with the Academy and
local chapters to challenge the entertainment indus-
try to do the following:

1. Take responsibility for the programming it pro-
duces.

2. Adhere to the current television ratings system,
and label programs conscientiously.

3. Collaborate with other public health advocates to
convene a series of seminars with writers, direc-
tors, and producers to discuss ways to make me-
dia more appropriate for children and adoles-
cents.

4. Produce more educational programming for chil-
dren and adolescents, and ensure that the pro-
gramming it produces is of higher quality, with
less content that is gratuitously violent, sexually
suggestive, or drug oriented.
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ADDENDUM

A policy statement on “Developmental Anomalies of the External Genitalia in
the Newborn” has recently been published (Pediatrics. 2000;106:138–142). The
purpose of this review is to identify which newborns among those with abnormal
genital development need to be screened for intersexuality, to outline the investi-
gations necessary, and to suggest indications for referral to a center with experi-
ence in the diagnosis and management of these disorders.

The 1996 policy on Timing of Elective Surgery states that “children whose
genetic sexes are not clearly reflected in external genitalia (ie, hermaphroditism)
can be raised successfully as members of either sex if the process begins before the
age of 2 years” [see the heading under Body Image and Sexual Development]. The
2000 policy on Developmental Anomalies of the External Genitalia acknowledges
the considerable recent debate about the appropriate gender assignment of new-
borns with the most extreme forms of genital ambiguity, and notes that some have
suggested that the current early surgical treatment be abandoned in favor of
allowing the affected person to participate in gender assignment at a later time.

This controversy about gender reassignment does not invalidate the other rec-
ommendations about the timing of elective surgery on the genitalia of male
children with particular reference to the risks, benefits, and psychological effects of
surgery and anesthesia that are present in the 1996 statement.
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Policy Statement—Children as Hematopoietic Stem
Cell Donors

abstract
In the past half-century, hematopoietic stem cell transplantation has
become standard treatment for a variety of diseases in children and
adults, including selected hematologic malignancies, immunodeficien-
cies, hemoglobinopathies, bone marrow failure syndromes, and con-
genital metabolic disorders. There are 3 sources of allogeneic hema-
topoietic stem cells: bone marrow, peripheral blood, and umbilical
cord blood; each has its own benefits and risks. Children often serve as
hematopoietic stem cell donors, most commonly for their siblings.
HLA-matched biological siblings are generally preferred as donors be-
cause of reduced risks of transplant-related complications as com-
pared with unrelated donors. This statement includes a discussion of
the ethical considerations regarding minors serving as stem cell do-
nors, using the traditional benefit/burden calculation from the per-
spectives of both the donor and the recipient. The statement also in-
cludes an examination of the circumstances under which a minor may
ethically participate as a hematopoietic stem cell donor, how the risks
can be minimized, what the informed-consent process should entail,
the role for a donor advocate (or some similar mechanism), and other
ethical concerns. The American Academy of Pediatrics holds that mi-
nors can ethically serve as stem cell donors when specific criteria are
fulfilled. Pediatrics 2010;125:392–404

INTRODUCTION

In the past half-century, allogeneic hematopoietic stem cell transplan-
tation (HSCT) has become standard treatment for a variety of condi-
tions in children and adults, including selected hematologic malignan-
cies, immunodeficiencies, hemoglobinopathies, bone marrow failure
syndromes, and congenital metabolic disorders. There are 3 sources
of allogeneic hematopoietic stem cells: bone marrow, peripheral
blood, and umbilical cord blood.

The ideal allogeneic hematopoietic donor matches the recipient at the
major HLA sites; that is, the donor and recipient are identical at the
major histocompatibility complex sites. HLA-matched biological sib-
lings are generally preferred as donors by physicians who perform
transplants because of reduced risks of graft-versus-host disease
(GVHD) and other transplant-related complications as compared with
unrelated donors.1–3

When an HLA-matched sibling is not available, those in need of HSCT
sometimes cannot find an HLA-matched donor despite the listing of
more than 7 million living adult persons on the National Marrow Donor
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Program registry and 6 million addi-
tional donors and cord blood units in
other registries around the world.4

This is particularly true for members
of ethnic minority groups.5–7

When the potential recipient is a child,
potential sibling donors may be chil-
dren themselves. In rare cases, chil-
dren may also be considered as poten-
tial donors for an adult sibling, parent,
or other family member.

The American Academy of Pediatrics
(AAP) believes that minors can ethi-
cally participate as hematopoietic
stem cell donors. This statement in-
cludes a discussion of the ethical con-
siderations regarding minors serving
as stem cell donors using the tradi-
tional benefit/burden calculation from
the perspectives of both the donor and
the recipient. This statement also in-
cludes an examination of the circum-
stances under which a minor can eth-
ically participate as a hematopoietic
stem cell donor, how the risks can be
minimized, what the informed-consent
process should entail, and other ethi-
cal concerns.

SOURCES OF HEMATOPOIETIC STEM
CELLS

The first successful bone marrow
transplant occurred in 1963.8 The pa-
tient was a 26-year-old physician with
relapsed acute lymphoblastic leuke-
mia that was refractory to chemother-
apy. He received bone marrow from 6
family members, although it was shown
that his bonemarrowwasmainly repop-
ulatedby cells from1brother,with some
female cells present. The first successful
pediatric bone marrow transplants oc-
curred 5 years later in 1968 for children
with severe combined immunodefi-
ciency (SCID) and Wiskott-Aldrich dise-
ases.9,10 In 1973, the first successful un-
related bone marrow transplant for a
5-year-old with SCID was performed in
the United Stateswith an adult European
donor.11

Gianni et al12 described the collection
of peripheral blood stem cells using
granulocyte colony-stimulating factor
(G-CSF), a growth factor that stimu-
lates mobilization of bone marrow
stem cells into the peripheral blood,
in 1989. G-CSF–mobilized peripheral
blood stem cells were first used for
autologous transplantation; their use
was subsequently expanded to include
allogeneic transplantation.13 More re-
cently, some adult bone marrow do-
nors have received G-CSF because
stimulated bone marrow is richer in
stem cells and, therefore, induces a
quicker engraftment.14–16 Experience
with G-CSF–mobilized bone marrow in
pediatrics is limited, although a phase
3 trial is in process.17

The use of cord blood for allogeneic
stem cell transplantation began in
1988 with the successful umbilical
cord blood transplantation from an
HLA-matched sibling to a patient with
Fanconi anemia.18 In 1998, the Chil-
dren’s Hospital of Oakland, with the
support of the National Heart, Lung,
and Blood Institute, created a sibling-
donor cord blood program that col-
lects, characterizes, stores, and re-
leases cord blood units from families
with children who are affected by con-
ditions that may require HSCT.19 Today,
that program continues in collabora-
tion with Viacord.20

Even before the establishment of the
sibling-donor cord blood program,
families have gone to great measures
to conceive an HLA-matched child
when an HLA-matched sibling did not
exist to obtain umbilical cord blood for
transplantation. In 1990, Abe and Mary
Ayala became the first successful pub-
licized case in which a family sought to
conceive a child (Marissa) to save an-
other child (Anissa).21 Marissa’s cord
blood was stored for more than 1 year
when additional stem cells were pro-
cured from her bone marrow to en-
sure an adequate number of cells.22

The movement to create siblings who
can serve as HLA-matched donors has
been aided by the development of in
vitro fertilization (IVF) and preimplan-
tation genetic diagnosis (PGD). In the
first such reported case, cord blood
was collected at the birth of Adam
Nash, whowas conceived using IVF and
PGD for his sister Molly Nash, a 5-year-
old with Fanconi anemia.23

The more common umbilical cord
blood transplant, however, occurs not
within families but between strangers
through public cord blood banks. Pub-
lic cord blood banks collect blood from
the umbilical cords of newborn infants
to be used as a source of hematopoi-
etic stem cells for unknown pediatric
and adult patients.24 The National Mar-
row Donor Program lists 90 000 cord
blood units donated by parents after
their infant’s birth,4 and there are
more than 359 000 cord blood units
stored internationally,25 with ongoing
attempts to expand collection and
storage and enhance ethnic diversi-
ty.26 These public cord blood banks
contrast with private cord blood regis-
tries that advertise to pregnant
women and couples to encourage pro-
spective parents to store their new-
born infant’s cord blood as a form of
insurance in case their own child (or
his or her siblings) will need a trans-
plant.27 To date, at least 1 child has
benefited from her parents’ decision,28

but the likelihood of this occurring is
quite low, and the collection and stor-
age in private stem cell banks for fam-
ilies at low risk is discouraged by the
AAP, the American Medical Associa-
tion, the American College of Obstet-
rics and Gynecology, and the Ameri-
can Society for Blood and Marrow
Transplantation.29–32

ETHICAL CONSIDERATIONS

Most pediatric physicians who per-
form transplants believe it is accept-
able to expose minors to the risks of a
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stem cell donation when that donation
offers a substantial prospect of benefit
to a close family member and when
proper consent is obtained.33 As de-
tailed later in this statement, the risks
to the minors who serve as stem cell
donors can be characterized as more
thanminimal, but they are nonetheless
generally modest, with few serious
complications.17,34–40 Although healthy
children are restricted to a minimal
risk threshold in research,41 parents
expose their children to greater risks
in selected activities, such as when
they permit their children to partici-
pate in certain athletic activities or in
the workforce.42–44 Furthermore, fam-
ily members are often asked to assist
each other, at times at personal cost to
themselves.45–47 Ethically, then, to de-
termine if a stem cell donation by a
minor is permissible, one must exam-
ine the risks and benefits from the per-
spective of the donor as well as the
risks and benefits to the recipient and
to his or her family.45,48

Risks and Benefits of Serving as a
Hematopoietic Stem Cell Donor

Medical Risks and Benefits

There is no direct medical benefit from
serving as a stem cell donor. The ben-
efit is always stated as the psychoso-
cial benefit of helping a sibling or other
close family member36 (discussed in
the next section).

The medical risks of stem cell collec-
tion depend, in part, on its source and
how it is collected. Themedical risks of
bone marrow collection from children
and adults are similar, with the major
risk being that of anesthesia, but other
serious complications include nerve,
bone, or tissue injury.36 Between 9 and
11 deaths have been reported world-
wide, for an estimated incidence of 1
death per 10 000 donations.37 Two of
these deaths were cardiac arrests be-
fore donation. Postdonation deaths
were caused by cardiac events, respi-

ratory arrest, pulmonary emboli,
sickle cell crisis, and stroke.37 Morbid-
ity risks include blood loss and the po-
tential need for transfusions, wound
infection, and pain at the site of mar-
row aspiration.35 Common short-term
adverse effects associated with bone
marrow donation include fatigue, pain
at donation site, low back pain, head-
aches, nausea, difficulty walking, prob-
lems sleeping, and, less commonly,
bleeding problems.34,36 Long-term ad-
verse effects are rare, but some do-
nors experience chronic pain at the do-
nation site.34 Many donors are placed
on iron supplementation after marrow
collection, although smaller children
who donate for larger recipients may
require a blood transfusion after the
donation procedure.38

To collect peripheral blood stem cells
for hematopoietic donation, the do-
nors receive G-CSF to increase the
number of circulating stem cells. Prep-
aration begins with 4 to 5 daily injec-
tions of G-CSF and is usually associated
with bone pain. Although the bone pain
is often described as the most uncom-
fortable part of the procedure in
adults, the pain appears to be less in
children. Stem cells are then collected
through a process known as aphere-
sis, which requires 2 large venous
catheters. Most children younger than
12 years require central vascular ac-
cess for apheresis; line placementmay
require either general anesthesia or
conscious sedation.39 Although compli-
cations are uncommon (1.1% overall
for adults and children), many of the
complications arise from the central
venous catheter.17

Priming of the apheresis circuit with
heterologous packed red blood cells is
virtually universal for donors who
weigh less than 20 kg.39 This exposes
the healthy donors to the risks of het-
erologous blood products. The donors
may also develop thrombocytopenia,
although the platelet count is rarely so

low that it puts them at risk of bleed-
ing. More than 5% of child donors re-
ceive platelet concentrates, particu-
larly when the donor’s platelet count
decreases and subsequent days of col-
lection are planned.39

To ensure that there is an adequate
number of stem cells in the peripheral
blood, donors require G-CSF mobiliza-
tion. Some evidence suggests that the
effects of G-CSF in healthy subjects
may be more complex than originally
thought. Although most G-CSF effects
are thought to be transient and self-
limited, preliminary data suggest that
G-CSF affects not only myeloid cells but
also chromosomal integrity and gene ex-
pression.49 There is also the theoretic
risk of potentially increasing the long-
term risk of leukemia,36,49 but to date, no
clinical data support this concern.50 Pe-
ripheral blood stem cell donors com-
plain in the short-term of fatigue, low
back pain, sleeping problems, light-
headedness, and difficulty walking.34 Re-
covery time, however, is shorter than
that for bone marrow donors.36 Seri-
ous adverse events, including
splenic rupture after G-CSF adminis-
tration, have been reported17,50; how-
ever, to date, splenic rupture has not
been described in children.17

A review by Pulsipher et al51 of 2408
adult patients who donated peripheral
blood stem cells through the National
Marrow Donor Program revealed that
severe events occurred in 15 donors
(0.6%), the majority of whom required
hospitalization for such medical is-
sues as severe symptoms (nausea,
chills, bone pain), severe chest pain,
bleeding, and thrombocytopenia. In ad-
dition, 25 nonhematologic cancers and
1 case of chronic lymphocytic leuke-
mia were reported. When compared
with the expected cancer rates accord-
ing to the National Cancer Institute’s
Surveillance Epidemiology and End Re-
sults database, there was no evidence
of increased risk in the donor cohort.51
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Although G-CSF is not approved for use
in healthy children, data from the Pedi-
atric Blood and Marrow Consortium
have shown that approximately 23% of
all matched sibling transplants use pe-
ripheral blood stem cells primed with
G-CSF.36 The most common adverse ef-
fects reported in children include pain
and arthralgia, which increase with
donor age.36

An analysis that compared the amount
of pain from bone marrow aspiration
with that from peripheral blood stem
cell collection revealed that the sever-
ity of the pain was similar in adult sib-
lings, although the type of pain dif-
fered. For bone marrow donors, the
pain was at the site of aspiration,
whereas for peripheral blood, the pain
was bone pain attributable to marrow
expansion related to G-CSF.

Finally, stem cells may be collected
from cord blood. The collection of um-
bilical cord blood for hematopoietic
stem cell donation occurs in the deliv-
ery room. Although one can modify the
delivery to maximize the number of
cells collected,52 the Institute of Medi-
cine and the American College of Ob-
stetrics and Gynecology strongly dis-
courage this practice.52,53 If the mode
of delivery is not modified, the collec-
tion poses no risks to the infant.53 The
number of umbilical cord stem cells
that can be obtained may not be ade-
quate if the recipient is large, and de-
cisionsmay need to bemade about col-
lecting additional hematopoietic stem
cells from the cord blood–donating
child at a later date.

A major advantage of umbilical cord
blood is that HLA-matching is less crit-
ical, because lymphocytes in cord
blood are less immunologically reac-
tive than are lymphocytes from older
donors. This increases the utility of
cord blood for unrelated donations,
particularly forminority recipients, for
whom identifying a fully matched unre-
lated donor may be difficult.54 Even

within related donor-recipient pairs,
however, there is the advantage of a
reduced likelihood of acute and
chronic GVHD with umbilical cord
blood transplants, compared with re-
cipients of bone marrow transplants,
even when in both cases the donors
are HLA-identical siblings.55 However,
slower immunologic recovery and de-
layed engraftment may counterbal-
ance some of the benefits of decreased
GVHD.

Psychosocial Risks and Benefits

The primary benefit to the donor is the
psychosocial benefit of helping a sib-
ling or other close familymember. This
benefit may accrue even if the trans-
plant is unsuccessful, because the do-
nor and family can at least be reas-
sured that the stem cell transplant
was tried.

There is a small but growing literature
on the psychosocial risks and harms
caused by hematopoietic stem cell do-
nation by children. Data show that
many children experience distress
related to their role as a donor. Many
pediatric donors believe that they
did not have a choice about whether
to serve as a marrow donor, report
being poorly prepared for the proce-
dures, and describe feeling respon-
sible for the recipient’s course after
transplantation.56,57

An important period of psychosocial
risk follows the donation and the infu-
sion of the stem cells into the recipi-
ent, because the recipient must then
go into isolation for weeks to months,
and 1 or both parents may be at the
hospital for extended periods of time.
Data show that many donors feel that
they were inadequately prepared for
what to expect after the infusion.58–60 In
addition, until engraftment occurs, do-
nors often feel neglected, but this is
also true of nondonor siblings. Careful
psychological research, then, is neces-
sary to separate the confounding ef-

fect of being a donor from that of hav-
ing a sibling with a life-threatening
illness.36,61–63 That is, part of the dis-
tress may be attributable to having a
very sick sibling who is the focus of the
parents’ attention,62,63 regardless of
whether one serves as a donor. Re-
search is needed to compare the
harms and benefits of being a sibling
donor versus a sibling nondonor. The
data that exist were based on small
samples. A small study of donor and
nondonor siblings revealed a trend to-
ward increased behavioral problems
exhibited by donor children when com-
pared with nondonor siblings, which
the authors speculated could have
been the result of unmet emotional
needs in donor siblings.64 Nondonors,
however, felt some envy toward do-
nors who could contribute to the care
of the ill sibling.57 In 2 studies that com-
pared experiences of nondonor sib-
lings and successful donor siblings,
one third of the siblings in each group
reported a moderate level of posttrau-
matic stress.65,66 In addition, donor sib-
lings experienced higher levels of anx-
iety and lower self-esteem than did
nondonor siblings, but donor siblings
had more adaptive skills in school,
whereas nondonor siblings had more
school problems.65,66 Both donors and
nondonors reported loneliness and a
lack of attention from parents.65,66 It is
not surprising that siblings of recipi-
ents who underwent unsuccessful
transplants reported greater negative
effects and feelings of guilt than those
of recipients whose transplants were
successful.56,58,62 However, all siblings
agreed that the psychological benefits
and harms of serving as a donor out-
weighed the physical harms.62,65,66

Risks and Benefits to the
Hematopoietic Stem Cell Recipient

The main risks and benefits to the re-
cipient are clinical, and they vary de-
pending on the source of stem cells. In
general, there is quicker engraftment
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after transplantation with primed pe-
ripheral blood stem cells. However,
there is also greater T-lymphocyte in-
fusion with peripheral blood stem
cell transplantation and, therefore,
greater risk of chronic GVHD without
improvement in survival.16,67 Trans-
plantation using umbilical cord stem
cells is associated with a decreased
risk of GVHD, perhaps because fewer
lymphocytes accompany the stem cell
graft or because those lymphocytes
are less immunocompetent.

Recent data suggest that pediatric pa-
tients with leukemia have better out-
comes when they receive bone mar-
row rather than peripheral blood stem
cell transplants, although bone mar-
row transplants are associated with
slower engraftment.36,68 This has led to
a reemphasis on bone marrow collec-
tion. There has also been some re-
search on the use of G-CSF with bone
marrow collection to promote more
rapid engraftment and reduce risks to
the recipient, thus prompting consid-
eration of the use of primed bone mar-
row. The latter may increase the risks
to the donor both short-term (ie, pain
from G-CSF for 4–5 days before collec-
tion) and long-term (ie, uncertain long-
term risks of exposure to G-CSF).

CONDITIONS UNDER WHICH A
MINOR MAY PARTICIPATE AS A
HEMATOPOIETIC STEM CELL DONOR

Currently, there are no guidelines re-
garding participation of minors as he-
matopoietic stem cell donors. The AAP
believes it is ethically permissible for
minors to participate as donors if 5 cri-
teria are fulfilled. The criteria are: (1)
there is no medically equivalent histo-
compatible adult relative who is will-
ing and able to donate; (2) there is a
strong personal and emotionally posi-
tive relationship between the donor
and recipient; (3) there is some likeli-
hood that the recipient will benefit
from transplantation; (4) the clinical,

emotional, and psychosocial risks to
the donor are minimized and are rea-
sonable in relation to the benefits ex-
pected to accrue to the donor and to
the recipient; and (5) parental permis-
sion and, where appropriate, child as-
sent have been obtained.

Condition 1

The first criterion requires that there
be no medically equivalent histocom-
patible adult relative who is willing and
able to donate. Given the relatively
modestmedical risks of hematopoietic
stem cell donation and the great need
for histocompatibility, the AAP sup-
ports family decisions to screen both
adult and child family members in the
initial donor search. However, when
multiple siblings are histocompatible
with a recipient, and donor character-
istics that lead to the choice of the best
donor are equivalent, a donor above or
closest to the age of consent should be
approached first about donation, be-
cause he or she can better understand
the risks, benefits, purpose, and proce-
dures of donation. Likewise, siblings
with normal cognitive function should
be preferred to siblings with signifi-
cant cognitive disabilities because of
their greater ability to understand the
risks and benefits of donation. In the
earliest reports of bone marrow dona-
tion by children, 1 family explicitly re-
quested the donor to be a sibling with
mental retardation, although other
siblings may have been available.69 Al-
though all children are vulnerable,
younger children who cannot under-
stand what is happening and children
with cognitive disabilities cannot ac-
tively assent, and they are considered
more vulnerable than cognitively in-
tact or older children.

Although some might argue that a
search of adult family members and
even the international bone marrow
donor registry should be undertaken
before children are screened, there

are reasons to permit sibling pediatric
donors to undergo screening earlier in
the process. A sequential search of
adults or a requirement to search the
international registries takes addi-
tional time and is frequently unsuc-
cessful. To require a family to under-
take a search for an unrelated donor
ignores the fact that authorization of a
stem cell donation by a minor is within
the proper realm of parental decision-
making.45,48 It also ignores the fact that
transplants from HLA-matched sib-
lings are associated with similar or
better outcomes and fewer complica-
tions for the recipients than trans-
plants from HLA-matched unrelated
donors. In particular, although some
studies have suggested no differ-
ence,1,70 relative risks of acute and
chronic GVHD are generally 1.5 to 3.5
times more frequent after unrelated-
donor transplants compared with
sibling-donor transplants.2,3,67,70–72 Fi-
nally, a search of the unrelated donor
registries will incur costs that may be-
come the responsibility of the family.
Therefore, although parents may
choose to defer testing their minor
children, it is morally permissible to
seek stem cells from all sources simul-
taneously and not to require a sequen-
tial search.

Condition 2

The second condition requires that
there be a strong personal and posi-
tive relationship between the donor
and recipient or, in the case of di-
rected cord blood, that a strong per-
sonal and positive emotional relation-
ship be anticipated. This is important,
in part, to increase the likelihood that
the donor will experience some psy-
chological benefit. Case reports in the
literature help clarify this point.
Marissa Ayala, for example, served as
a donor for her older sister by combin-
ing her cord blood with additional he-
matopoietic stem cells procured un-
der anesthesia when she was 14
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months of age. She then served as a
flower girl at her sister’s wedding at
2.5 years of age73 and, at 18 years of
age, positively described her participa-
tion in an interview while vacationing
with her sister in Hawaii.74 Although
one cannot expect nor require most
donor-recipient sibling relationships
to be this emotionally strong, it would
be morally problematic to ask a minor
to serve as a donor to an unknown,
emotionally distant, or emotionally
abusive relative. In Cruzan v Bosze, a
father sought to have his twin children
tested as potential bone marrow do-
nors for their half-brother.75 The twins’
mother objected, in part because the
children did not know their step-
brother. In its decision, the court
agreed with the mother. In the case of
A. R., a younger sister was asked to
serve as the bone marrow donor for
her teenaged brother, who had sexu-
ally assaulted her.76 Despite an inade-
quate psychosocial evaluation, A. R.
was declared fit to serve as a stem cell
donor. Authors of a commentary ar-
gued that the sister should never have
been evaluated for donor compatibility
and that the donation should have
been prohibited.77 Most recently, an
adopted child developed acute lympho-
blastic leukemia, and his 3 biological
siblings with whom he had no relation-
ship were tested for HLA compatibili-
ty.78 None were HLA compatible, but the
case raised the question of why the
children were HLA-tested in the first
place, given the lack of an intimate re-
lationship with the ill child.79 These
cases reveal how parents may be so
focused on the ill child that they do not
adequately consider the needs and in-
terests of the potential minor donor
siblings. Rather, minors should only
serve as hematopoietic stem cell do-
nors for familymemberswhen there is
a strong personal and emotionally
positive relationship between the do-
nor and recipient. Exceptions should
only be considered with judicial review.

Minors should never be considered as
potential donors for strangers or listed
on an international bone marrow regis-
try except as cord blood donors.

Condition 3

The third condition requires that there
be some likelihood that the recipient
will benefit from transplantation. It is
hard to define what the threshold of
likelihood of success for the recipient
should be to justify the procurement of
donor stem cells, and this is further
complicated by the inexactness of the
recipient’s prognosis. However, the
fact that a histocompatible sibling is
available does not mean that a trans-
plant should be attempted without re-
gard to the likelihood of success. Al-
though the medical risks of serving as
a hematopoietic stem cell donor do not
change regardless of the transplant
outcome, the psychosocial risks
should not be underestimated. This is
particularly true for the donor whose
sibling dies.80 Therefore, although the
transplant team may be willing to at-
tempt a transplant regardless of likeli-
hood of success, there should be some
minimum threshold of anticipated suc-
cess below which the potential minor
donor should not be exposed to the
risks of stem cell collection.33,81 The
threshold likelihood of successmay be
less stringent for donors who are com-
petent older teenagers or adults and
who can, therefore, consent for them-
selves. The donor advocate (or some
similar mechanism as befits an indi-
vidual program as discussed for con-
dition 5) should ensure that the likeli-
hood of success is above some
threshold to justify imposing the risks
of donation on the minor sibling.

Condition 4

The fourth condition requires that the
clinical, emotional, and psychosocial
risks to the donor be minimized and be
reasonable in relation to the benefits ex-
pected to accrue to the donor and the

recipient. The transplant team should
help ensure that the parents consider
the risks and benefits of a sibling dona-
tion from the independent perspectives
of the recipient and of the donor.

One way to minimize risks is to care-
fully select the method of stem cell col-
lection. Eachmethod of obtaining stem
cells has distinct risks and benefits.
Numerous factors should be consid-
ered in this decision, including the
preferences of the minor and parents
and the potential benefit to the recipi-
ent. For example, one may want to
avoid peripheral blood stem cell dona-
tion by young children to minimize the
need for central venous catheters and
to avoid exposing the donor to third-
party blood products. Central venous
lines in children have a low risk of
harm, but the harms can be serious
and include the risks of anesthesia as
well as the risks from the catheter
placement (eg, pneumothorax, hemo-
thorax).39,40 Some of the psychological
and emotional risks to child donors
can be minimized by preparing them
through medical play-acting, by al-
lowing them to ask questions, and by
including them in the decision-
making process, to the extent of their
ability.56–60

Finally, in some situations, it may be
appropriate for the transplant team to
educate the family about alternative
therapies that may be tried that offer a
reasonable likelihood of success. For
example, for children with malignan-
cies, chemotherapeutic trials may of-
fer an alternative to HSCT. For children
with enzyme deficiencies secondary
to genetic conditions, some enzyme-
replacement therapies exist, and oth-
ers are in development. For children
with bone marrow failure or hemoglo-
binopathies, nontransplant alterna-
tives may include chronic transfusion
or growth-factor support, and gene
transfer is on the horizon.
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Condition 5

The fifth condition requires that paren-
tal permission and donor assent be ob-
tained. Legally, in pediatrics, parental
permission is sufficient for proceeding
with clinical treatment (with a few ex-
ceptions), whereas parental permis-
sion and the child’s assent (when
possible) is necessary for research
purposes.82 However, stem cell dona-
tion by minor siblings is unusual in
that it is often performed as a clinical
procedure, yet the direct benefits of
the clinical procedure accrue to a
third party (the recipient) rather than
to the donor child. Even in the research
setting, the risks and benefits may or
may not accrue to the donor (dis-
cussed further in the next section). In
seeking parental permission, it is im-
portant to acknowledge the tension
that parents experience when 1 of
their children is ill and to appreciate
the conflict of interest created if they
consider authorizing 1 of their healthy
children to serve as a hematopoietic
stem cell donor.

Transplant teams also face a conflict
of interest in that their primary re-
sponsibility is to the potential recipi-
ent; yet, the same physicians may ad-
vise, consent, and possibly take the
potential donor to the operating room
for stem cell procurement. The Advi-
sory Committee on Organ Transplanta-
tion of the US Department of Health
and Human Services recommends that
all living solid-organ donors have a do-
nor advocate,83 and this recommenda-
tion was incorporated into the AAP
statement “Minors as Living Solid-
Organ Donors.”84 The AAP proposes a
similar requirement for all minors
who are potential hematopoietic stem
cell donors, a mechanism first imple-
mented at the M. D. Anderson Cancer
Center in 1994.36 The primary obliga-
tion of the donor advocate (or some
similar mechanism as befits an indi-
vidual program) is to help the donor

(and parents) understand the process
and procedures and to protect and
promote the interests and well-being
of the donor. As such, the donor advo-
cate (for the rest of this statement,
“donor advocate” will be used to indi-
cate either a specific donor advocate
or some similar mechanism) should
not be involved in direct patient care of
the potential transplant recipient.85

The donor advocate or, if necessary, a
donor advocate team should have (1)
training and education in child devel-
opment and child psychology, (2) skills
in communicating with children and
understanding children’s verbal and
nonverbal communication, and (3)
working knowledge of hematopoietic
stem cell donation and transplanta-
tion.84 The donor advocate should help
to ensure that the risks to the child are
reasonable and minimized, that the
siblings’ relationship is a personal and
emotionally positive relationship (ie,
that there is a healthy emotional rela-
tionship between them), that the dona-
tion has a reasonable likelihood of suc-
cess, and that there is no other
medically equivalent histocompatible
adult relative who is able and willing to
serve as a source of stem cells.

The donor advocate should help the
parents weigh the risks and benefits
for the healthy child to serve as a he-
matopoietic donor for an ill family
member and not just weigh the risks
and benefits from the perspective of
the potential recipient or from that of
the family as a unit. The donor advo-
cate should be involved from the onset,
starting with the decision about
whether the minor should undergo
HLA testing. When older children and
adolescents are being considered as
hematopoietic stem cell donors, they
should be included in all stages of the
decision-making process to the extent
that they are capable.82,86 Discussions
that involve the potential minor donor
must be developmentally appropri-

ate.86 The psychological as well as
medical aspects of the donation
should be discussed in language that
is understandable to the potential do-
nor. Consistent with his or her capac-
ity, the minor needs to be aware that
the donated stem cellsmay not engraft
or may fail after engraftment, the re-
cipient may develop severe or even fa-
tal complications of the transplant (eg,
GVHD), or the original disease may re-
cur. The minor needs to be aware that
the outcome is beyond his or her con-
trol. The literature shows that many
donors feel neglected after donation
as the focus returns to the ill recipi-
ent.58,62,87 Parents and other family
members should be reminded that
they need to be attentive to the needs
of both the donor and recipient.

Research on minors who served as
stem cell donors has revealed that
most siblings felt they had no choice
about whether to serve as a stem cell
donor, but most also agreed that they
would do it again.56 Nevertheless, in
some cases, aminormay object to par-
ticipation. Although the parents’ con-
sent alone may be sufficient, unless
state law or institutional policy re-
quires the minor’s active assent,88 a
donor advocate should explore the
reasons for the refusal and determine
if further education and discussion
can modify the minor’s refusal. A child
mental health professional and/or an
ethics consultant/ethics committee
may also need to be involved to help
clarify the child’s concerns. The donor
advocate, child mental health profes-
sional, ethics consultant, or ethics
committee must have the authority to
suspend or prohibit a donation if it is
determined that the donation is likely
to have a serious and sustained long-
term adverse effect on the donor. The
recipient should not begin myeloabla-
tive preparation for bonemarrow infu-
sion (conditioning) unless there is a
clear decision to proceed with the do-
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nation. Once the recipient has begun
conditioning, the child donor should
not be offered the opportunity to re-
nege, because this would be lethal to
the recipient.

RESEARCH ON HSCT

To advance the effectiveness of HSCT,
research will need to be performed on
both donors and recipients. When the
participants are minors, the research
must conform to Subpart D of the fed-
eral regulations that govern pediatric
research.41

Subpart D distinguishes between re-
search that does and does not offer
the prospect of direct benefit. Children
are permitted to participate in re-
search that offers the prospect of di-
rect benefit, provided the “risk is justi-
fied by the anticipated benefit to the
subjects” and “the relation of the antic-
ipated benefit to the risk is at least as
favorable to the subjects as that pre-
sented by available alternative ap-
proaches.”41 For most research on
HSCT, the research offers the prospect
of direct benefit to the recipient, but
the donor is a healthy child. As such,
the research does not offer the pros-
pect of direct benefit to the donor
child. Although some have tried to ar-
gue that the donor and recipient
should be viewed as a dyad, this would
permit greater risk taking on the part
of a healthy child than most interpre-
tations of the regulations permit.36

When research does not provide the
prospect of direct benefit, children are
permitted to participate in minimal-
risk research (eg, surveys of pain ex-
perience). What counts as minimal
risk, however, is ambiguous.89–91 Chil-
dren with a disorder or condition are
permitted to participate in research
that poses a minor increase over min-
imal risk. Healthy siblings do not have
a disorder or condition. This restric-
tion has raised 3 objections. First, it is
not clear what it means to have a “disor-

der or condition,” that is, whether one
must have a disease or condition or
whether it is adequate to be at risk of
having a disease or condition.92–95 Some
have even argued that having an ill sib-
ling constitutes a “condition.”36,92 A sec-
ond objection is that the regulations are
overly restrictive in that the minor in-
crease over theminimal-risk standard is
adequate protection for all children.91

The third objection is that the regula-
tionsareunjust in providinggreaterpro-
tection to healthy than to ill children.96

If the proposed research pertains to
adequate pain control and the stan-
dard therapies are used, then one
might state that survey research to
quantify the degree of pain entailsmin-
imal risk. However, if the research en-
tails the use of a drug (eg, the original
expansion of G-CSF from adult volun-
teer donors to sibling donors), the re-
search is always classified as posing
at least a minor increase over minimal
risk. Such research can only be per-
formed if the responsible institutional
review board (IRB) determines that the
donor’s participation involves a pros-
pect of direct benefit to the donor him-
self or herself (45 CFR 46.405 approval)
or if the IRB determines that being a
donor constitutes a condition and the
incremental risks of the research in-
volve no greater than aminor increase
over minimal risk (45 CFR 46.406 ap-
proval). Either of these determinations
by an IRB is likely to be controversial.
Otherwise, the research requires na-
tional review under 45 CFR 46.407.97,98

Although this will increase the regula-
tory burden for performing research
on healthy donors, it may also increase
the oversight that research that ex-
poses a healthy child to significant risk
without prospect of direct benefit de-
serves.36,97 In December 2008, the US
Food and Drug Administration (FDA)
Pediatric Advisory Committee’s Pediat-
ric Ethics Subcommittee convened to
review a proposed pediatric study un-

der the provisions of 45 CFR 46.407 and
the corresponding regulations that
govern clinical investigations regu-
lated by the FDA, 21 CFR 50.54. The pro-
tocol involved a phase 3 trial in which
donors would be randomly assigned to
receive G-CSF to determine its effect on
engraftment and GVHD.99 The National
Cancer Institute Central Institutional
Review Board (CIRB) acknowledged
the pressure that normal siblings
would experience with respect to par-
ticipation and “that it would be difficult
or impossible to separate this influ-
ence from the pressure to act as a
bone marrow donor independent of
the research.”100 The CIRB elaborated:
“the CIRB suggests but does not re-
quire the use of a third party informed
assent monitor to minimize potential
influence, as well as the use of different
doctors for the recipients and the do-
nors. The boardnotes that the latter sug-
gestion is already standard practice in
many allogeneic stem cell transplant
programs.”100 The FDA approved the pro-
tocol under 45 CFR 46.407 but mandated
use of a donor advocate as a stipulation
of 407 approval. The donor advocate or
assent monitor is analogous to the do-
nor advocate proposed in our condition
5asamandatory component forall HSCT
when the donor is a minor.

Subpart D also gives significant re-
spect to the child’s preferences re-
garding research participation. The
regulations are clear that, when
the child is “capable of assenting,” the
child must provide “affirmative agree-
ment” to participate.41 The regulations
also give IRBs the authority to decide
from which children assent should be
sought.41 Although no age is provided
in the regulations, many studies seek
assent of children as young as 6 or 7
years of age. However, given the com-
plexities involved in stem cell trans-
plant research, it would be reasonable
for the IRB to restrict the assent require-
ment to donors older than 9 years.101
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When an IRB finds that assent is neces-
sary and the child donor refuses to as-
sent, transplant teams, families, and do-
nor advocates should try to understand
the reason for a refusal and try to ad-
dress the objections. However, under
current regulations, if the child is de-
termined to have sufficient capacity
to assent, then his or her refusal to
participate in research is definitive.

CHILDREN CONCEIVED TO SAVE A
SIBLING

In some families, parents intentionally
conceive a child to serve as an umbili-
cal cord blood stem cell donor for an
older sibling. Often, these children are
conceived through IVF and PGD to en-
sure an HLA match.102 PGD may be
performed either to ensure that the
embryo is HLA-identical while simul-
taneously avoiding the birth of a child
with a severe heritable condition (eg,
Fanconi anemia) or purely to ensure
that the embryo is HLA-identical. As of
2005, 5 PGD centers in 4 countries have
performed HLA-genotyping in 180 IVF
cycles. In 122 cycles, the goal was to
avoid a genetic condition (thalassemia
being the most common) and to create
an HLA-matched sibling. In 58 cycles,
PGD was used solely for HLA-typing.102

Some people have moral or religious
objections to the use of IVF and PGD
because they can result in excess em-
bryos, many of which are discarded.
Even those who accept IVF and PGD to
avoid the birth of a child with a severe
heritable condition and simulta-
neously to ensure a specific HLA iden-
tity may be troubled by the use of PGD
when it is used only to ensure an HLA-
identical sibling.103–107 When PGD is
used purely for HLA-matching, the ob-
jection is that the child is used solely
as a means (donor) for the sibling-
recipient and that all children should
be treated as ends in themselves.108

This is a misunderstanding of the Kan-
tian ethical principle. There is no abso-

lute moral prohibition against using a
person as a means, provided that the
person is not used solely as a means.
Available evidence is anecdotal but re-
veals that children conceived to save
siblings are loved both for their role in
saving their sibling’s life (means) and
as another member of the family (end-
in-itself) which is consistent with the
moral permissibility of children as he-
matopoietic stem cell donors.103–107

Pediatricians may be asked about PGD
by parents who are willing to attempt
to conceive an HLA-matched sibling.
Pediatricians should educate these
parents about the risks and benefits of
attempting to conceive a child who will
serve as a hematopoietic stem cell do-
nor and should support them emotion-
ally throughout the process or refer
them to a colleague who has the com-
petency and expertise to do so. The
willingness of health care profession-
als to collect cord blood for stem cells
in the delivery room must be ensured
before delivery, although the pregnant
woman and couple must also under-
stand that the health of both the new-
born infant and the pregnant woman
havepriority and that peripartumevents
may preclude collection.29 To avoid ex-
posing the newborn infant to any risks
from the donation, the delivery should
not bemodified tomaximize the number
of cells collected. If delivery is not modi-
fied, the procedure poses no risk to the
newborn infant, and there is no need for
a donor advocate.

COURT REVIEW

The earliest cases of bone marrow
transplant with a minor donor often
involved judicial review.109 Given that
legal precedent for stem cell donation
by incompetent adults and children is
firmly established, as a general mat-
ter, donation by a minor should not re-
quire court review or approval. Histor-
ically, the primary value of the judicial
review process was to ensure an inde-

pendent advocate for the incompetent
potential donor.69 In solid-organ trans-
plantation, there is now a requirement
to provide an independent donor advo-
cate for living donors.83 The AAP sup-
ports the appointment of a donor ad-
vocate in any HSCT that involves a
donor younger than 18 years (except
for cord blood stem cell donation).
The donor advocate should assess
whether the recipient for whom the
minor is being asked to donate is an
appropriate candidate (eg, a child sib-
ling who has a reasonable chance of
benefit from the transplant proce-
dure), should ensure that the donor
and recipient have a strong person-
al and emotionally positive relationship,
and should verify that no adult family
members are appropriate and willing
donors. The donor advocate should
also work with the child to provide de-
velopmentally appropriate education
and support and to ensure that the
family attends to theneeds and interests
of the donor. In cases for which there is
concern regarding parental motives or
what is in the donor’s best interest, eth-
ics consultation with either an ethics
consult service or ethics committeemay
be an appropriate next step.32,84 Judicial
review should be reserved as a last re-
sort or to permit exceptions to any of the
conditions listed above. For example, a
court may be asked to adjudicate the
permissibility of a stem cell donation by
a minor when no strong personal rela-
tionship exists between theminor donor
and recipient.

LONG-TERM FOLLOW-UP

There is an urgent need for improved
understanding of the long-term ef-
fects, both medical and psychosocial,
of minors who serve as hematopoietic
stem cell donors. Ideally, national do-
nor registries would be established
that would collect short-term and long-
term medical and psychological data
that would allow for more accurate as-
sessment of the risks, benefits, and
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outcomes of hematopoietic stem cell
donation. Currently, there is 1 such
project titled RDSafe (related donor
safety initiative) that is evaluating ap-
proximately 10 000 related and unre-
lated donors over the next 5 years. The
researchers plan to examine both psy-
chological and medical issues for 1
year. This project is laudable, although
when the donors are children,
follow-up will be needed for a much
longer time frame. In this vein, the AAP
supports health care professionals who
seek authorization from minor donors
and their parents for long-term collec-
tion and storage of donor health data.
Parents shouldbe responsible forautho-
rizing the child’s registration, but the
child should be asked to give his or her
ownconsentwhenheor she reaches the
age of majority.

RECOMMENDATIONS

1. Children who are medically appro-
priate potential donors may ethi-
cally serve as hematopoietic stem
cell donors if 5 criteria are fulfilled:
(1) there is no medically equivalent
histocompatible adult relative who
is willing and able to donate; (2)
there is a strong personal and
emotionally positive relationship
between the donor and recipient;
(3) there is a reasonable likelihood
that the recipient will benefit; (4)
the clinical, emotional, and psy-
chosocial risks to the donor are
minimized and are reasonable in
relation to the benefits expected
to accrue to the donor and to the
recipient; and (5) parental per-
mission and, when appropriate,
child assent are obtained (see
recommendation 3).

2. A donor advocate (or some similar
mechanism as befits an individual
program) with expertise in pediat-
ric development should be ap-
pointed for all individuals who have
not reached the age of majority and

who are being considered as hema-
topoietic stem cell donors. The do-
nor advocate must be independent
of the team responsible for direct
care of the recipient and should be
involved from the onset, starting
with the decision about whether the
minor should undergo HLA-testing.
A donor advocate is not necessary
in cord blood donation. Donor advo-
cates should ensure that the crite-
ria in recommendation 1 are met.

3. When children and adolescents are
being considered as hematopoietic
stem cell donors, they should be in-
cluded in all stages of the decision-
making process to the extent that
they are capable. The donor advo-
cate should facilitate their inclu-
sion. Parents may authorize their
child’s participation as a hemato-
poietic stem cell donor. A minor’s
dissent should lead to further dis-
cussion and involvement of the do-
nor advocate, child mental health
professional, and ethics consult-
ants and/or ethics committee if
necessary. The donor advocate,
with the assistance of child mental
health professionals and ethics
consultants and/or ethics commit-
tee as needed, should have the au-
thority to prevent or delay the dona-
tion if the donation is likely to have a
serious and sustained long-term
adverse impact on the donor. The
recipient should not begin condi-
tioning unless there is a clear deci-
sion to go ahead with the donation.
Once the recipient has begun my-
eloablative preparation for bone
marrow infusion (conditioning), the
child donor cannot renege, because
this would be lethal to the recipient.

4. Pediatricians should be aware that
theymay be asked about IVFwith PGD
to ensure the conception of an HLA-
matched sibling for cord blood dona-
tion. If delivery is not modified, umbil-
ical cord blood procurement poses

no risk to thenewborn infant. In some
cases, it will be necessary to collect
additional hematopoietic stem cells
from this child at a later date. In those
cases, the other criteria enumerated
in recommendation 1 regarding pedi-
atric donors must be met.

5. To advance the effectiveness of
different hematopoietic stem cell
transplants, research will need to
be performed on donors and recip-
ients. When the donor is a minor,
the research must conform to the
federal regulations governing pedi-
atric research. Thismay require na-
tional review when the research
imposes more than minimal risk
without prospect of direct benefit to
donor subjects.

6. Long-term follow-up data should be
collected to help determine the ac-
tual medical and psychological ben-
efits and risks for child donors.
These data should then be used to
modify future recommendations re-
garding the permissibility of mi-
nors serving as hematopoietic stem
cell donors.
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Children in Pickup Trucks

ABSTRACT. Pickup trucks have become increasingly
popular in the United States. A recent study found that in
crashes involving fatalities, cargo area passengers were 3
times more likely to die than were occupants in the cab.
Compared with restrained cab occupants, the risk of
death for those in the cargo area was 8 times higher.
Furthermore, the increased use of extended-cab pickup
trucks and air bag-equipped front passenger compart-
ments creates concerns about the safe transport of chil-
dren. The most effective preventive strategies are the
legislative prohibition of travel in the cargo area and
requirements for age-appropriate restraint use and seat
selection in the cab. Parents should select vehicles that
are appropriate for the safe transportation needs of the
family. Physicians have an important role in counseling
families and advocating public policy measures to reduce
the number of deaths and injuries to occupants of pickup
trucks.

Motor vehicle trauma remains a leading cause
of death of children. Occupants in pickup
trucks should receive the same level of pro-

tection provided in other vehicles according to na-
tional policies that address protection of motor vehi-
cle occupants. The safety issues relevant for pickup
trucks include the following: 1) prohibition of cargo
area travel; 2) age-appropriate restraint use; 3) ap-
propriate seat location in the cab; 4) appropriate use
of rear seating positions in various models of ex-
tended cab vehicles; and 5) risk of air bag-related
injuries.

Pickup trucks have become increasingly popular
vehicles for passenger transportation. Pickup truck
registrations numbered 36.2 million in 1998, repre-
senting 17% of registered motor vehicles in the
United States.1 Census data for 1992 indicated that
73% of pickup trucks were used for personal trans-
portation.2 Restraint use in the cab of pickup trucks
has been reported to be lower than restraint use in
other passenger vehicles.3

TRAVEL IN THE CARGO AREA
Travel in the cargo area of the pickup truck is a

major occupant protection issue that disproportion-
ately involves youth. Because the cargo area is not
intended for passenger use, it is neither required nor
designed to meet occupant safety standards applica-
ble to passenger locations. Nevertheless, the cargo

area is used for transporting passengers. In 1997, 161
deaths of occupants riding in the cargo area were
reported; 77 (48%) were children and adolescents
younger than 20 years. Of these occupants, 7 (9%)
were younger than 5 years; 15 (19%) were 5 through
9 years of age; 14 (18%) were 10 through 14 years of
age; and 41 (53%) were 15 through 19 years of age.4

Persons who are injured when traveling in cargo
areas of pickup trucks are more likely to sustain
multiple injuries and injuries of greater severity and
have a greater likelihood of death than do occupants
in the cab. The most significant hazard of travel in
the cargo area of a pickup truck is ejection of a
passenger in a crash or noncrash event (eg, sudden
stop, turn, swerve, or loss of balance, as well as
intentional or unintentional jumps and falls). Studies
have demonstrated that the proportion of occupants
ejected from the cargo area markedly exceeds the
proportion ejected from the cab.5–11

In a recent study of fatalities in pickup trucks from
1987 through 1996, nearly one third of the deaths
among occupants of the cargo area were a result of
noncrash events. Of the deaths that occurred as a
result of cargo area occupants being ejected, 40%
were children and adolescents 17 years or younger.
Cargo area passengers were 3 times more likely to
die than were occupants in the cab. Compared with
restrained cab occupants, the risk of death for those
in the cargo area was 8 times higher.12

Enclosed cargo areas (camper shells) do not pro-
vide adequate protection against injury to occupants.
In 1997, 14% of cargo area deaths of children and
adolescents younger than 20 years were in enclosed
cargo areas.4 Carbon monoxide poisoning, which
may result in death, is an additional hazard to those
traveling in the enclosed cargo area of a pickup
truck.13

Fewer than 50% of the states restrict transport of
passengers in the cargo area. No 2 states have iden-
tical laws, and only 1 state fully prohibits travel in
cargo areas. Restrictions in other states vary accord-
ing to the age groups to which they apply, conditions
of travel (eg, if restrained), and presence of an en-
closed cargo area.14 The application of seat belt and
child passenger safety laws to travel in pickup truck
cargo areas may be an option in some states; how-
ever, in certain states, even occupant area seat belt
laws do not apply to pickup trucks. Many Native
American nations have adopted occupant restraint
laws that apply to pickup trucks as well as passenger
cars; other nations use the laws of the state.15

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2000 by the American Acad-
emy of Pediatrics.
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EXTENDED CABS
With increased sales and use of pickup trucks for

personal and family transportation, manufacturers
have produced vehicles that can accommodate an
increased number of occupants. A variety of ex-
tended cab vehicles are available with additional
seating capacity that may include a rear bench seat,
side-facing back seats, a full back seat with lap/
shoulder belts, and/or a middle front seat position
with a lap belt (also available in standard pickup
trucks). Crash data for occupants in these seats are
limited. Compatibility issues exist between vehicle
seats and safety seats, including booster seats in
some pickup truck seating positions. Car safety seats
can only fit and be properly secured in a full-size rear
or front seat. Many rear-facing car safety seats do not
fit in pickup seats with limited space in front of them,
and this limited space may not provide adequate
head excursion distance for children in untethered
forward-facing car safety seats. For older children,
booster seats must be used with lap/shoulder belts
to provide adequate protection; however, lap/shoul-
der belts may not be available in pickup rear seats.

AIR BAGS
Concerns about the safety of children in front pas-

senger seats equipped with an air bag are the same as
those for other passenger vehicles. Infants must al-
ways ride in rear-facing car safety seats in the back
seat until they are at least 1 year old and weigh at
least 20 pounds. Infants must never ride in the front
passenger seat when it is equipped with an air bag.
All children should be properly restrained in car
safety seats, booster seats, or lap/shoulder belts ap-
propriate for their size and age. The safest place for
children is in the back seat in vehicles with a full-size
rear seat. However, if there is no rear seat, the rear
seat is not full-size, or the rear seat is incompatible
with use of a car safety seat or booster seat, the front
passenger air bag should be equipped with an on/off
switch to accommodate the safe transport of chil-
dren. The switch should be off when transporting
children in the front seat.

Hospital Record Keeping
A need for data exists about injuries in extended

cabs, use and nonuse of occupant protection systems,
and comparisons of injuries and injury mechanisms
between enclosed and unenclosed cargo areas. Doc-
umentation of the circumstances of injuries that
occur in pickup trucks is needed to contribute to
epidemiologic data and to develop preventive coun-
seling guidelines.

RECOMMENDATIONS
1. The most effective prevention strategies to reduce

the number of deaths and injuries to children in
pickup trucks are the prohibition of travel in the
cargo area and age-appropriate restraint use in an
appropriate seat location in the cab.

2. Parents should be counseled about the following
considerations for selecting or using vehicles to
meet the safe transportation needs of the family:

• No passengers should be transported in the
cargo area of a pickup truck or a nonpassenger
section of any vehicle.

• Trips should be planned in advance so that an
appropriate seat position and restraint device
are used for each passenger.

• Compatibility should be checked between the
vehicle seat (front and back seats) and the car
safety seat before purchasing a vehicle or a
child safety seat.

• Infants in rear-facing car safety seats should not
be placed in front passenger seats when an
airbag is present and activated. If no appropri-
ate rear seating position is available, only place
the infant in the front passenger seat if an air-
bag on/off switch is installed and turned off.

• Car safety seats should fit completely on the
rear seat of the pickup truck and can be prop-
erly secured facing the rear for infants younger
than 1 year and weighing ,20 pounds, and
facing forward for older children. The addition
of a tether may improve the security of a car
safety seat.

• All forward-facing car safety seats should be
installed using a top tether in addition to the
vehicle belt.

• Teenagers should agree that they will not ride
or transport others in the cargo area of a pickup
truck.

3. The who, what, when, where, why, and how of
the injury event should be recorded.16

4. Physicians should serve as educators and public
policy advocates for measures that will decrease
the number of deaths and injuries to children and
youth who travel in pickup trucks.

5. Physicians need to be effective advocates for more
stringent and comprehensive state legislation that
would prohibit any occupant from traveling in the
cargo area of a pickup truck. If the state exempts
pickup trucks from seat belt laws, efforts should
be made to modify these laws to include all pas-
sengers in all seat locations. The American Acad-
emy of Pediatrics has developed a model state
legislation packet related to travel in pickup
trucks.17

6. Law enforcement agencies should be strongly urged
to enforce laws relating to occupant travel, including
restraint and seat belt use laws, as well as laws
prohibiting travel in cargo areas of pickup trucks.
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Subcommittee on Chronic Abdominal Pain

Chronic Abdominal Pain in Children

ABSTRACT. Children and adolescents with chronic
abdominal pain pose unique challenges to their caregiv-
ers. Affected children and their families experience dis-
tress and anxiety that can interfere with their ability to
perform regular daily activities. Although chronic ab-
dominal pain in children is usually attributable to a
functional disorder rather than organic disease, numer-
ous misconceptions, insufficient knowledge among
health care professionals, and inadequate application of
knowledge may contribute to a lack of effective manage-
ment. This clinical report accompanies a technical report
(see page e370 in this issue) on childhood chronic abdom-
inal pain and provides guidance for the clinician in the
evaluation and treatment of children with chronic ab-
dominal pain. The recommendations are based on the
evidence reviewed in the technical report and on consen-
sus achieved among subcommittee members. Pediatrics
2005;115:812–815; abdominal pain, irritable bowel syn-
drome, functional bowel disorders.

ABBREVIATION. ENS, enteric nervous system.

BACKGROUND

Despite decades of clinical observations result-
ing in numerous articles, books, and mono-
graphs, the subject of long-lasting constant or

intermittent abdominal pain in childhood remains
one of ambiguity and concern for most pediatric
health care professionals. The definition of chronic
abdominal pain used clinically and in research over
the last 40 years has used the criterion of at least 3
pain episodes over at least 3 months interfering with
function.1 In clinical practice, it is generally believed
that pain that exceeds 1 or 2 months in duration can
be considered chronic. A child who chronically com-
plains of abdominal pain is often a formidable chal-
lenge; although the symptom usually indicates a be-
nign problem, the parents may be terribly worried,
the child may be in distress, the practitioner may be

concerned about ordering tests to avoid missing se-
rious occult disease, and the family may be en-
meshed in psychosocial complexities. Management
of this problem can be time consuming and frustrat-
ing. Yet, in only a small number of such children is
the abdominal pain caused by an underlying organic
disease. In most children, the pain is functional, that
is, without demonstrable evidence of a pathologic
condition such as an anatomic, metabolic, infectious,
inflammatory, or neoplastic disorder.

The pathophysiology of functional abdominal pain
is thought to involve abnormalities in the enteric
nervous system (ENS), a rich and complex nervous
system that envelops the entire gastrointestinal tract.
The ENS is also known as the “gut brain” or the
“little brain in the gut.”2 The ENS interacts with the
central nervous system, allowing bidirectional com-
munication. A dysregulation of this brain-gut com-
munication plays an important role in the pathogen-
esis of functional abdominal pain. Most of the
research on childhood visceral pain in the 1980s and
early 1990s focused on the role of motility disorders
and psychiatric abnormalities. Recently, however,
more sophisticated diagnostic techniques have failed
to identify motor abnormalities severe enough to
account for these patients’ symptoms. It is now be-
lieved that adults and children with functional bowel
disorders, rather than having a baseline motility dis-
turbance, may have an abnormal bowel reactivity to
physiologic stimuli (meal, gut distension, hormonal
changes), noxious stressful stimuli (inflammatory
processes), or psychological stressful stimuli (paren-
tal separation, anxiety).3 Additionally, adult patients
with functional bowel disorders attending gastroin-
testinal clinics were often found to have psycholog-
ical disturbances regardless of the final diagnosis. It
was concluded that psychological factors may have
been more important in determining health-seeking
behavior than the cause of the symptom.4

There is growing evidence to suggest that func-
tional abdominal pain disorders may be associated
with visceral hyperalgesia, a decreased threshold for
pain in response to changes in intraluminal pres-
sure.5,6 Mucosal inflammatory processes attributable
to infections, allergies, or primary inflammatory dis-
eases may cause sensitization of afferent nerves and

This report was copublished in the Journal of Pediatric Gastroenterology and
Nutrition, 2005;40:245–248.
The guidance in this report does not indicate an exclusive course of treat-
ment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.
doi:10.1542/peds.2004-2497
PEDIATRICS (ISSN 0031 4005). Copyright © 2005 by the American Acad-
emy of Pediatrics.

812 PEDIATRICS Vol. 115 No. 3 March 2005



have been associated with the onset of visceral hy-
peralgesia.7 The concept of visceral hyperalgesia
may be explained to the patients and family mem-
bers comparing gut hyperalgesia to what happens
when one experiences a burn or a scar: the skin may
remain sensitive for prolonged periods of time and
perceive as noxious even stimuli that are normally
not uncomfortable (such as contact with clothes).
There is also an increasing body of evidence in adults
suggesting that an abnormal central processing of
afferent signals at the level of the central nervous
system may play a role in the pathophysiology of
this condition.8,9

Functional abdominal pain is the subject of many
misconceptions in both the health care and lay com-
munities. A recent survey by the American Academy
of Pediatrics and the North American Society for
Pediatric Gastroenterology, Hepatology, and Nutri-
tion completed by more than 300 general pediatri-
cians showed that functional abdominal pain was
considered an unclear or wastebasket diagnosis by
16% of responders and a specific diagnosis with clear
criteria for diagnosis by only 11% of responders (un-
published data). There is ambiguity and confusion
with nomenclature as well, with many clinicians us-
ing the term “recurrent abdominal pain” to mean
functional, psychological, or stress-related abdomi-
nal pain. Furthermore, many clinicians are unaware
of the different symptom patterns with which func-
tional abdominal pain can present.

The systematic review of the medical literature on
chronic abdominal pain in children summarized in
the technical report10 has identified findings that
may be surprising to many clinicians. For example,
although children with chronic abdominal pain and
their parents are more often anxious or depressed
than are children without chronic abdominal pain,
the presence of anxiety, depression, behavior prob-
lems, or recent negative life events does not seem to
be useful in distinguishing between functional ab-
dominal pain and abdominal pain attributable to
organic disease. Similarly, although children with

chronic abdominal pain are more likely than children
without chronic abdominal pain to have headache,
joint pain, anorexia, vomiting, nausea, excessive gas,
and altered bowel symptoms, the presence of these
associated symptoms is unlikely to help the physi-
cian discriminate between functional and organic
disorders. In contrast, the presence of alarm symp-
toms or signs (see recommendation 3 below for a list)
may suggest a higher likelihood of organic disease
and is an indication for the performance of diagnos-
tic tests, whereas in the absence of alarm symptoms,
diagnostic studies are unlikely to have a significant
yield of organic disease. Furthermore, there is no
evidence that emotional or behavioral symptoms
predict the clinical course or that families of children
with chronic abdominal pain differ in broad areas of
family functioning. Although clinicians prescribe a
range of treatments, there are only limited or incon-
clusive studies of pharmacologic or behavioral ther-
apy in children.

RECOMMENDATIONS

1. The term “recurrent abdominal pain” as currently
used clinically and in the literature should be
retired. Functional abdominal pain is the most
common cause of chronic abdominal pain. It is a
specific diagnosis that needs to be distinguished
from anatomic, infectious, inflammatory, or met-
abolic causes of abdominal pain. Functional ab-
dominal pain may be categorized as one or a
combination of: functional dyspepsia, irritable
bowel syndrome, abdominal migraine, or func-
tional abdominal pain syndrome (see Table 1).

2. Functional abdominal pain generally can be diag-
nosed correctly by the primary care clinician in
children 4 to 18 years of age with chronic abdom-
inal pain when there are no alarm symptoms or
signs, the physical examination is normal, and the
stool sample tests are negative for occult blood,
without the requirement of additional diagnostic
evaluation.

TABLE 1. Recommended Clinical Definitions of Long-Lasting Intermittent or Constant Abdom-
inal Pain in Children

Chronic abdominal pain Long-lasting intermittent or constant abdominal
pain that is functional or organic (disease-based)

Functional abdominal pain Abdominal pain without demonstrable evidence of
a pathologic condition, such as an anatomic,
metabolic, infectious, inflammatory, or
neoplastic disorder; functional abdominal pain
may present with symptoms typical of
functional dyspepsia, irritable bowel syndrome,
abdominal migraine, or functional abdominal
pain syndrome

Functional dyspepsia Functional abdominal pain or discomfort in the
upper abdomen

Irritable bowel syndrome Functional abdominal pain associated with
alteration in bowel movements

Abdominal migraine Functional abdominal pain with features of
migraine (paroxysmal abdominal pain associated
with anorexia, nausea, vomiting, or pallor as
well as a maternal history of migraine
headaches)

Functional abdominal pain syndrome Functional abdominal pain without the
characteristics of dyspepsia, irritable bowel
syndrome, or abdominal migraine
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3. The presence of alarm symptoms or signs, includ-
ing but not limited to involuntary weight loss,
deceleration of linear growth, gastrointestinal
blood loss, significant vomiting, chronic severe
diarrhea, persistent right upper or right lower
quadrant pain, unexplained fever, family history
of inflammatory bowel disease, or abnormal or
unexplained physical findings, is generally an in-
dication to pursue diagnostic testing for specific
anatomic, infectious, inflammatory, or metabolic
etiologies on the basis of specific symptoms in an
individual case. Significant vomiting includes bil-
ious emesis, protracted vomiting, cyclical vomit-
ing, or a pattern worrisome to the physician.
Alarm signs on abdominal examination include
localized tenderness in the right upper or right
lower quadrants, a localized fullness or mass ef-
fect, hepatomegaly, splenomegaly, costovertebral
angle tenderness, tenderness over the spine, and
perianal abnormalities.

4. Testing may also be performed to reassure the
patient, parent, and physician of the absence of
organic disease, particularly if the pain signifi-
cantly diminishes the quality of life of the patient.

5. The child with functional abdominal pain is best
evaluated and treated in the context of a biopsy-
chosocial model of care. Although psychological
factors do not help the clinician distinguish be-
tween organic (disease-based) and functional
pain, it is important to address these factors in the
diagnostic evaluation and management of these
children.

6. Education of the family is an important part of
treatment of the child with functional abdominal
pain. It is often helpful to summarize the child’s
symptoms and explain in simple language that
although the pain is real, there is most likely no
underlying serious or chronic disease. It may be
helpful to explain that chronic abdominal pain is a
common symptom in children and adolescents,
yet few have a disease. Functional abdominal pain
can be likened to a headache, a functional disorder
experienced at some time by most adults, which
very rarely is associated with serious disease. It is
important to provide clear and age-appropriate
examples of conditions associated with hyperal-
gesia, such as a healing scar, and manifestations of
the interaction between brain and gut, such as the
diarrhea or vomiting children may experience
during stressful situations (eg, before school ex-
aminations or important sports competitions).

7. It is recommended that reasonable treatment
goals be established, with the main aim being the
return to normal function rather than the com-
plete disappearance of pain. Return to school can
be encouraged by identifying and addressing ob-
stacles to school attendance.

8. Medications for functional abdominal pain are
best prescribed judiciously as part of a multifac-
eted, individualized approach to relieve symp-
toms and disability. It is reasonable to consider
the time-limited use of medications that might
help to decrease the frequency or severity of
symptoms. Treatment might include acid-reduc-

tion therapy for pain associated with dyspepsia;
antispasmodic agents, smooth muscle relaxants,
or low doses of psychotropic agents for pain or
nonstimulating laxatives or antidiarrheals for pain
associated with altered bowel pattern.

9. Additional research is needed to fill the large gaps
of knowledge on chronic abdominal pain in
children.

FUTURE RESEARCH
Research on chronic abdominal pain in children

should incorporate several methodologic features to
generate higher-quality evidence for future clinical
practice guidelines. The following specific sugges-
tions are made:

1. Symptom phenotypes of study patients should be
described in detail, including not only abdominal
pain (intensity, frequency, duration, location) but
also associated gastrointestinal and other symp-
toms.

2. Investigators should specify how eligibility crite-
ria were assessed for research participation.

3. Investigators should specify the work-up per-
formed and provide details of the organic condi-
tions found as part of the diagnostic investigation.

4. Validated outcome measures should be used to
assess global improvement and changes in indi-
vidual symptoms.

5. Potential differences in illness course and treat-
ment response should be examined for patients
with different symptom phenotypes.

6. Diverse populations should be investigated, in-
cluding patients in primary care, community con-
trols, and children from different cultural and eth-
nic groups.

7. The Rome II criteria11 (see Table 6 of the technical
report10) should be validated in a range of clinical
settings and populations to determine the utility
of the criteria in making clinically useful distinc-
tions between individuals and groups of patients.

In view of the paucity of published literature on
therapeutic approaches to this condition, there is an
urgent need for trials of all currently used interven-
tions in children with functional abdominal pain. We
support the statement of the Functional Bowel Dis-
orders Working Group Report of the First World
Congress of Pediatric Gastroenterology, Hepatology,
and Nutrition meeting that “there is a need to de-
velop drugs to modulate abnormalities in sensorimo-
tor function of the enteric nervous system in func-
tional disorders to relieve specific symptoms and to
assess the proper role of these drugs in the treatment
of children and adolescents” and “the role of antide-
pressants (tricyclics, selective serotonin reuptake in-
hibitors) in the treatment of functional gastrointesti-
nal disorders associated with abdominal pain needs
to be assessed.”12(pS113) The Rome II working teams
also agreed with this need, recommending guide-
lines for clinical trial research.13
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Chronic Abdominal Pain in Children

ABSTRACT. Chronic abdominal pain, defined as long-
lasting intermittent or constant abdominal pain, is a com-
mon pediatric problem encountered by primary care phy-
sicians, medical subspecialists, and surgical specialists.
Chronic abdominal pain in children is usually func-
tional, that is, without objective evidence of an underly-
ing organic disorder. The Subcommittee on Chronic Ab-
dominal Pain of the American Academy of Pediatrics and
the North American Society for Pediatric Gastroenterol-
ogy, Hepatology, and Nutrition has prepared this report
based on a comprehensive, systematic review and rating
of the medical literature. This report accompanies a clin-
ical report based on the literature review and expert
opinion.

The subcommittee examined the diagnostic and thera-
peutic value of a medical and psychological history, di-
agnostic tests, and pharmacologic and behavioral ther-
apy. The presence of alarm symptoms or signs (such as
weight loss, gastrointestinal bleeding, persistent fever,
chronic severe diarrhea, and significant vomiting) is as-
sociated with a higher prevalence of organic disease.
There was insufficient evidence to state that the nature of
the abdominal pain or the presence of associated symp-
toms (such as anorexia, nausea, headache, and joint pain)
can discriminate between functional and organic disor-
ders. Although children with chronic abdominal pain
and their parents are more often anxious or depressed,
the presence of anxiety, depression, behavior problems,
or recent negative life events does not distinguish be-
tween functional and organic abdominal pain. Most chil-
dren who are brought to the primary care physician’s
office for chronic abdominal pain are unlikely to require
diagnostic testing. Pediatric studies of therapeutic inter-
ventions were examined and found to be limited or
inconclusive. Pediatrics 2005;115:e370–e381. URL: www.
pediatrics.org/cgi/doi/10.1542/peds.2004-2523; abdominal
pain, functional bowel disorders, irritable bowel syn-
drome, dyspepsia, stress, anxiety, depression.

ABBREVIATIONS. IBS, irritable bowel syndrome; RCT, random-
ized, controlled trial.

INTRODUCTION

The exact prevalence of chronic abdominal pain
in children is not known. It seems to account
for 2% to 4% of all pediatric office visits.1 One

study suggested that 13% of middle-school students
and 17% of high-school students experience weekly
abdominal pain.2 In the latter study, it was also
noted that approximately 8% of all students had seen
a physician for evaluation of abdominal pain in the
previous year. Quality of life in adult patients with
chronic abdominal pain is substantially poorer than
that of the general population.3 The economic cost
related to this condition in children is not known but
is likely to be substantial, considering that expenses
associated with irritable bowel syndrome (IBS) in
adults have been estimated to be $8 billion to $30
billion per year.4–6 The long-term outcome of this
condition has not been determined, but preliminary
data indicate that young adults with a history of
recurrent abdominal pain that began in childhood
who are treated by a subspecialist are significantly
more likely than their peers without recurrent ab-
dominal pain to have lifelong psychiatric problems
and migraine headaches.7 Despite the high preva-
lence and effects of this condition, no evidence-based
guidelines for its evaluation and treatment exist.

With this background in mind, the American
Academy of Pediatrics and the North American So-
ciety for Pediatric Gastroenterology, Hepatology,
and Nutrition established a subcommittee charged
with developing evidence-based guidelines for the
evaluation and treatment of chronic abdominal pain
in children. A major problem in reviewing the liter-
ature arose in defining criteria for recurrent or
chronic abdominal pain. For many years, the term
“recurrent abdominal pain” has been used to de-
scribe all cases without an organic etiology. It was
first introduced in the pediatric literature by Apley
and Naish8 in the late 1950s, an era in which some
organic gastrointestinal disorders had not been fully
appreciated. Children were considered to have re-
current abdominal pain if they had experienced at
least 3 bouts of pain, severe enough to affect activi-
ties, over a period of at least 3 months. This defini-
tion had initially constituted the entry criteria for
their descriptive studies, but recurrent abdominal
pain later became a term used clinically to describe

This report was copublished in the Journal of Pediatric Gastroenterology and
Nutrition, 2005;40:249–261.
doi:10.1542/peds.2004-2523
PEDIATRICS (ISSN 0031 4005). Copyright © 2005 by the American Acad-
emy of Pediatrics.
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all children with abdominal pain without an organic
etiology. It is now agreed that recurrent abdominal
pain is a description, not a diagnosis. Recurrent ab-
dominal pain, as a case definition, includes children
with a variety of functional gastrointestinal disorders
causing abdominal pain, such as nonulcer dyspepsia,
IBS, or abdominal migraine. It also may include chil-
dren with organic disease (see questions 2–6 later in
this report). In this article we avoid use of the term
“recurrent abdominal pain” whenever possible to
lessen the confusion that the term engenders. Table 1
summarizes terms currently used to describe long-
lasting constant or intermittent childhood abdominal
pain.

The preponderance of the available pediatric liter-
ature on this subject is still based on the Apley and
Naish criteria.8 Thus, evidence was sought in articles
that were selected based on the presence of Apley
and Naish criteria as entry criteria unless the
subcommittee felt that other strong qualities (for ex-
ample, large epidemiologic study or double-blind,
randomized, controlled trial [RCT]) justified their
evaluation and inclusion as part of the evidence,
which meant that some articles including children
with abdominal pain of �3 months’ duration were
excluded from consideration.

After a careful evaluation of the published litera-
ture, no evidence-based procedural algorithm could
be produced; instead, questions of interest to clini-
cians were posed and clinical guidance was gener-
ated linked to the standard clinical approach of his-
tory, physical examination, diagnostic testing, and
treatment. This article is organized in 3 parts: (1) the
methodology used to review the evidence and gen-
erate the statements is described; (2) questions are
answered regarding subgroups of disorders, the role
of diagnostic evaluation (history, laboratory tests,
radiologic and invasive techniques, and psychosocial
evaluation), and the efficacy of pharmacologic, be-
havioral, and surgical interventions; and (3) a sum-
mary of the quality of the evidence is provided (Ap-
pendix 1).

METHODOLOGY
The guideline-development process of Woolf9 was used with a

subcommittee of experts and community physicians guiding the
work of the methodologist (H.P.L.) to assemble the evidence,
reviewing the results of the methodologist and using the nominal
group technique10 to arrive at conclusions based on the evidence.

After initial discussions, 15 questions were defined and col-
lapsed into the 8 questions in this review. An initial search (see
Table 2) was performed on PubMed (www.ncbi.nlm.nih.gov/
entrez/query.fcgi?db�PubMed) on October 27, 2000, searching
for “abdominal pain” in the broadest possible way but limited to
pediatric studies; 1498 titles were retrieved. The search was re-
peated on June 19, 2002, providing another 158 references, for a
total of 1656.

In the review process, the following were exclusion criteria:
non-English, nonpediatric, nonrecurrent/nonfunctional/nonchro-
nic abdominal pain, small study (sample size �5), no original
data, letter to the editor, study on Helicobacter pylori, and study
subjects not baseline-healthy (eg, patients with sickle cell disease).
The studies regarding H pylori were excluded because the litera-
ture regarding H pylori had been reviewed recently by a North
American Society for Pediatric Gastroenterology, Hepatology, and
Nutrition committee and a practice guideline had been pub-
lished.11 All titles were reviewed by a single reader (H.P.L.); 10%
of the excluded articles were reviewed by 2 committee members
(C.D.L. and R.B.C.), with 100% agreement regarding exclusion
criteria. Of nonrejected titles, abstracts were read by a single
reader (H.P.L.), and additional exclusions were made. Articles

TABLE 1. Currently Used Definitions to Describe Childhood Abdominal Pain

Recurrent abdominal pain as defined by
Apley and Naish8

�3 episodes of abdominal pain, over a period of �3 mo, severe
enough to affect activities

RAP A common abbreviation for recurrent abdominal pain that has
been used in the literature to depict recurrent abdominal pain
as defined by Apley and Naish; many physicians incorrectly
use this term to imply functional abdominal pain

Chronic abdominal pain Abdominal pain with a minimum duration of 3 mo; some
clinicians believe that pain lasting �1–2 mo is chronic

Rome II criteria for abdominal pain Abdominal pain for at least 12 wk, which need not be
consecutive, in the preceding 12 mo; these criteria apply to IBS,
functional dyspepsia, and functional abdominal pain

Functional abdominal pain Abdominal pain that occurs in the absence of anatomic
abnormality, inflammation, or tissue damage

Nonorganic abdominal pain A term that is often used interchangeably with functional
abdominal pain

Psychogenic abdominal pain A term that is often used interchangeably with functional
abdominal pain

TABLE 2. Literature-Search Strategy

Search Terms No. of
Articles

Returned

([(“abdominal pain”�MeSH terms� OR abdominal
pain�text word�) AND notpubref�sb�] AND
“child”�MeSH terms�)

6662

([([(chronic�all fields� OR recurrent�all fields�) OR
functional�all fields�] AND (“abdominal
pain”�MeSH terms� OR abdominal
pain�text word�)) AND notpubref�sb�] AND
“child”�MeSH terms�))

1498

Clinical queries
AND therapy/sensitivity 232
AND diagnosis/sensitivity 932

MeSH indicates medical subject heading (PubMed’s controlled
vocabulary); notpubref�sb� limits the search to the biomedical
literature.
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were read by at least 2 readers (medical student and H.P.L.). Ten
articles were abstracted in parallel, with similar results, demon-
strating a reliable procedure. Data were abstracted regarding the
study as a whole, design and quality, patient groups, and out-
comes and their values. Efforts were made to standardize the
vocabulary used in recording the methodology and results, result-
ing in a controlled vocabulary of 1262 terms. After review, 94
articles were included in the evidence review.

The definitions of the study designs were as follows: uncon-
trolled experiment, an unspecified group of participants received
intervention and follow-up data were provided; case-series cross
section, data were provided on a single group of participants;
case-series follow-up, baseline and follow-up data were provided
on a single group of participants; cohort cross section, a single
group of participants was divided into 2 or more groups on the
basis of a specified feature (eg, history or laboratory tests) and
described; cohort follow-up, baseline and follow-up data were
provided on a single group of participants who were divided into
2 or more groups; case control, 2 or more groups were assembled
and retrospective or current data are provided; and RCT, partici-
pants were randomly assigned to intervention, and follow-up data
are provided. Because the questions were all comparative, only
studies with 2 arms or more were included in this review (thereby
excluding case series).

Table 3 shows the type of articles and studies as processed in
the review. Most articles were rejected on the basis of title review.
Some articles were rejected at more than 1 point in the process, as
indicated by the overlaps. Ninety-four articles were left for re-

view. Sixty-four articles had full data investigation, which in-
cluded separating articles into 1 or more studies in case there was,
for example, a baseline case-control study with a cohort follow-up;
hence, the 64 articles translated into 83 studies.

An article might have more than 1 study in it if, for instance,
there was an initial cohort cross-section with a subsequent cohort
follow-up reported in the same article. Of the 83 studies for which
methodology was reviewed, 46 were case control, 20 were cohort
cross section, 10 were cohort follow-up, and 7 were RCTs. A recent
systematic review of treatments in recurrent abdominal pain iden-
tified the same RCTs,12 providing validation for our approach.

Data abstracted for each study as a whole included study city;
study country; single or multiple site; site type (community, phy-
sician office, academic pediatric setting, gastroenterologist office);
funding source; age range, mean, and SD; sample size; number of
groups; number of outcomes; and number of time points.

A methodology review was performed for each study, based on
the Newcastle-Ottawa Scale for assessing the quality of nonran-
domized studies in meta-analyses.13 Inclusion and exclusion cri-
teria were noted by using the controlled vocabulary. The evidence
was characterized in terms of outcome type (based on the con-
trolled vocabulary), outcome name (specific to this study), out-
come units (for continuous outcomes), outcome time point (base-
line or later), method (how outcome was assessed), sample size at
outset, and sample size at termination (a difference from sample
size at outset indicated loss to follow-up). Data for continuous
outcomes (in which a quantity was measured within a participant)
were usually characterized by the mean and SD. For categorical
data (in which participants were counted once), the category was
labeled by using the controlled vocabulary, test statistic name, P
value (and comments), and data source (page/figure/table).

Figure 1 summarizes the geographic distribution of the studies
for which the country was provided. Of 89 articles for which data
were provided, 62 (70%) were performed at a single site, 30 (34%)
were based on research at an academic pediatric center, 27 (31%)
were performed at a gastroenterology clinic, 17 (19%) were per-
formed at the community level, and 9 (10%) were performed at
general pediatric offices.

We calculated a quality score for each study as the ratio of
quality items attained to the total number of items. The average,
SD, and confidence intervals are given for each design in Table 4.
Although the quality scores seem to increase for the more pre-
ferred designs, the confidence intervals all overlap.

Evidence tables for each of the 8 questions were generated
across studies and grouped according to arm type, method, or
outcome, as pertinent to the question. There were 685 outcomes
across the studies, categorized as history outcomes (550 [80%]),
tissue/physiologic outcomes (115 [17%]), physical examination
outcomes (15 [2%]), and use of medications (5 [1%]). Among the
685 outcomes, 161 of the P values (23%) were not statistically
significant, and an additional 316 (46%) were not provided by
investigators. Each subcommittee member took responsibility for
1 or more questions. Each reviewed the evidence tables and the

Fig 1. Geographic distribution of articles. Map courtesy of www.worldatlas.com.

TABLE 3. Articles and Studies Processed in the Review

Reason Title Abstract Article Total

Non-CAP 688 114 55 857
Sample size �5 143 32 33 208
Non-English 164 16 0 180
No original data 35 51 69 155
Nonpediatric 32 86 20 138
Nonbaseline normal 16 5 1 22
Case series 0 0 62 60
Duplicates other study 0 0 2 2
Total* 1078 304 242 1562*
Remaining articles 94
Methodology reviewed 94
Article detailed data review 64
Study detailed review 83

CAP indicates chronic abdominal pain. Non-CAP includes articles
on Helicobacter and abdominal pain.
* These totals reflect the following overlaps: 45 rejected as ab-
stracts and titles; 9 articles rejected as abstracts and articles; 7
rejected as titles and articles; and 1 rejected as abstract, title, and
article.
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primary articles and generated a summary of the research. The
scale for rating evidence is given in Table 5.

The reviews were discussed by the subcommittee, and the
nominal group technique10 was used to achieve consensus.

QUESTIONS

Question 1: Is there evidence that children with chronic
abdominal pain have symptom patterns that can be
categorized as functional dyspepsia, IBS, or abdominal
migraine?

There is limited but credible evidence of the existence of
functional dyspepsia, IBS, and abdominal migraine in
children (evidence quality C).

Although often discussed as a homogeneous
group of patients, there are different phenotypic
manifestations of functional abdominal pain. The
wide variety of descriptive terms applied to these
patients’ symptoms, including irritable bowel of
childhood, spastic colon of childhood, nonorganic
recurrent abdominal pain, and psychogenic recur-
rent abdominal pain, reflects both the heterogeneity
of the group and the limited understanding of the
pathogenesis of symptoms.

The sensitivity and specificity of the Apley and
Naish criteria have been questioned, and some in-
vestigators have proposed the “Rome” criteria,14

which suggest that many children and adolescents
with recurrent or chronic abdominal pain manifest
symptom clusters that facilitate the diagnosis of dis-
orders on the basis of symptoms alone. In 1999, a
group of investigators (Rome II committee) was
charged with identifying and then developing diag-
nostic criteria for childhood functional disorders in-
cluding recurrent abdominal pain. They developed a
symptom-based classification of functional disorders

TABLE 4. Quality Scores by Design

No. of
Studies

Average
Score, %

SD,
%

Confidence
Interval, %

RCT 7 70 15 (58–82)
Cohort follow-up 9 64 21 (50–78)
Cohort cross section 18 58 18 (50–67)
Case control 46 53 26 (45–60)

TABLE 5. Rating of Evidence Quality

Level Criteria

A Well-designed RCTs or diagnostic studies on
relevant populations: �2 studies that compared
the test with a criterion standard in an
independent, blind manner in an unselected
population of children similar to those addressed
in the report

B RCTs or diagnostic studies with minor limitations
and overwhelmingly consistent evidence from
observational studies: a single study that
compared the test with a criterion standard in an
independent, blind manner in an unselected
population of children similar to those addressed
in the report

C Observational studies (case-control and cohort
design)

D Expert opinion, case reports, reasoning from first
principles

TABLE 6. Rome II Criteria for Functional Bowel Disorders Associated With Abdominal Pain or Discomfort in Children14

Functional dyspepsia: in children mature enough to provide an accurate pain history (at least 12 wk, which need not be consecutive)
within the preceding 12 mo of:

Persistent or recurrent pain or discomfort centered in the upper abdomen (above the umbilicus); and
No evidence (including upper endoscopy) that organic disease is likely to explain the symptoms; and
No evidence that dyspepsia is exclusively relieved by defecation or associated with the onset of a change in stool frequency or stool

form
IBS: in children old enough to provide an accurate pain history (at least 12 wk, which need not be consecutive) in the preceding 12

mo of:
Abdominal discomfort or pain that has 2 of the following 3 features:

Relieved with defecation
Onset associated with a change in frequency of stool
Onset associated with a change in form (appearance) of stool

and
There are no structural or metabolic abnormalities to explain the symptoms
The following symptoms also support a diagnosis of IBS:

Abnormal stool frequency defined as �3 bowel movements per day or �3 bowel movements per week
Abnormal stool form (lumpy/hard or loose/watery)
Abnormal stool passage (straining, urgency, or feeling of incomplete evacuation)
Passage of mucus with stool
Bloating or feeling of abdominal distention

Functional abdominal pain: at least 12 wk of:
Nearly continuous abdominal pain in a school-aged child or adolescent;
No, or only occasional, relation of pain with physiologic events (eg, eating, menses, or defecation);
Some loss of daily functioning;
Pain that is not feigned (eg, malingering); and
Insufficient criteria for other functional gastrointestinal disorders that would explain the abdominal pain

Abdominal migraine: in the preceding 12 mo:
Three or more paroxysmal episodes of intense, acute midline, abdominal pain lasting 2 h to several days, with intervening

symptom-free intervals lasting weeks to months;
Evidence of absence of metabolic, gastrointestinal, and central nervous system structural or biochemical diseases is absent; and
Two of the following features:

Headache during episodes
Photophobia during episodes
Family history of migraines
Headache confined to 1 side only
An aura or warning period consisting of visual disturbances, sensory symptoms, or motor abnormalities
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associated with abdominal pain (Table 6). The goal
for these criteria was to decrease cost and suffering
for the patients by encouraging a defined-criteria
diagnosis of the disorder rather than one obtained
after excluding organic diseases. The group felt that
the classic Apley and Naish criteria of recurrent ab-
dominal pain were too general and failed to recog-
nize that recurrent abdominal pain was not a final
diagnosis. It was also apparent to the group that
children and adolescents often displayed a symptom
complex similar to previously described functional
disorders in adults, such as IBS and functional dys-
pepsia. Clinical experience also suggested that a
symptom complex called abdominal migraine ex-
isted.

A prospective study of 257 children 5 years of age
or older presenting with abdominal pain or discom-
fort, nausea, or vomiting for 1 month or more iden-
tified 127 subjects meeting the Rome II criteria for
dyspepsia (before evaluation for disease).15 Symp-
toms were ulcer-like in 26% and dyspepsia-like in
15% of the subjects. Fifty six of these subjects under-
went esophagogastroduodenoscopy, and 35 were
found to have no evidence of disease. These 35 sub-
jects were believed to fulfill strict criteria for func-
tional dyspepsia. Symptoms of IBS were present in
approximately one fourth of the patients with func-
tional dyspepsia.

Questionnaires administered during a population-
based study of middle- and high-school students
revealed a symptom complex consistent with IBS in
6% of middle-school students and 14% of high-
school students.2 None of these subjects were tested
for organic disease. A prospective study of 227 chil-
dren 5 years of age or older referred to a pediatric
gastroenterology clinic for evaluation of chronic ab-
dominal pain showed that 117 had symptoms con-
sistent with IBS.16 Diagnostic testing failed to reveal
underlying disease. Concomitant upper abdominal
discomfort or nausea was present in one third of
these subjects.

A well-designed and implemented epidemiologic
study17 of a general population demonstrated an
increased prevalence of a lifetime maternal history of
migraine in children with recurrent abdominal pain,
migraine headache, and abdominal migraine. Ab-
dominal migraine was defined as recurrent abdom-
inal pain associated with nausea and/or vomiting of
sufficient severity to stop normal activity plus 3 of
the following: pallor, fever, limb pain, dizziness, or
headache. Among study patients, 2.4% had abdom-
inal migraine. Children with abdominal migraine
were 2.6 times more likely to have a maternal history
of migraine. Another prospective cross-sectional
questionnaire study18 of a large random sample of
school children 5 to 15 years old compared children
with migraine headaches and children with abdom-
inal migraine. Abdominal migraine was defined as
(1) pain severe enough to interfere with normal daily
activities; (2) pain dull or colicky in nature; (3) peri-
umbilical or poorly localized pain; (4) any 2 of an-
orexia, nausea, vomiting, or pallor; (5) attacks lasting
for at least 1 hour; and (6) complete resolution of
symptoms between attacks. Approximately 4.1% had

abdominal migraine. Children with migraine head-
aches were twice as likely to have abdominal mi-
graine, and children with abdominal migraine were
twice as likely to have migraine headaches as the
general population.

Question 2: What is the predictive value of history
items?

There are no studies of unselected patients showing that
pain frequency, severity, location, or effects on lifestyle are
able to distinguish between functional and organic disor-
ders (evidence quality C).

Children with recurrent abdominal pain are more likely
than children without recurrent abdominal pain to have
headache, joint pain, anorexia, vomiting, nausea, excessive
gas, and altered bowel symptoms. There are insufficient
data to determine if the presence of associated symptoms
can help the physician distinguish between functional and
organic disorders (evidence quality C).

The presence of alarm symptoms or signs suggests a
higher pretest probability or prevalence of organic disease
and may justify the performance of diagnostic tests. Alarm
symptoms or signs include but are not limited to invol-
untary weight loss, deceleration of linear growth, gastro-
intestinal blood loss, significant vomiting, chronic severe
diarrhea, persistent right upper or right lower quadrant
pain, unexplained fever, and family history of inflamma-
tory bowel disease (evidence quality D).

Functional abdominal pain lacks a diagnostic
marker. Because no prospective studies on natural
history or incidence compare the history of children
with and without recurrent episodes of abdominal
pain, it cannot be stated that duration of pain itself
supports a diagnosis of functional pain. The commit-
tee was able to identify 25 peer-reviewed studies of
patients with chronic abdominal pain of �3 months’
duration in which symptom description was in-
cluded in the results and patient-selection criteria
were most likely to exclude author bias (survey,
questionnaire, or consecutive patients prospectively
or retrospectively enrolled for study).2,8,19–41 One
quarter of these studies were performed in North
America, one quarter were performed in the Far East,
and half were performed in Europe. The available
studies provide evidence that frequency, severity,
location, and timing (postprandial, waking during
night) of abdominal pain do not help distinguish
between organic and functional abdominal pain.
Children with recurrent episodes of abdominal pain
are more likely than children without abdominal
pain or children with behavior disorders to have
anorexia, nausea, episodic vomiting, constipation,
diarrhea, headache, arthralgia, or eye problems. Yet,
none of these associated symptoms have been re-
ported to help distinguish between organic and func-
tional abdominal pain. Younger age of onset of pain
and inability to attend school because of pain were
associated with a decision to consult a physician.37

Physical examination of children with recurrent or
chronic abdominal pain has been described rarely.
The presence of tenderness on abdominal palpation
has been reported to be characteristic of children
with recurrent episodes of abdominal pain without
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evidence of organic disease when compared with
control children.28

Question 3: What is the predictive value of laboratory
tests?

There is no evidence to evaluate the predictive value of
blood tests (evidence quality D).

There is no evidence to determine the predictive value of
blood tests in the face of alarm signals (evidence quality
D).

Because researchers have used results of labora-
tory testing as inclusion or exclusion criteria for func-
tional abdominal pain, there are no studies that have
evaluated the usefulness of common laboratory tests
(complete blood cell count, erythrocyte sedimenta-
tion rate, comprehensive metabolic panel, urinalysis,
stool parasite analysis) to distinguish between or-
ganic and functional abdominal pain. Investigations
of specific biological markers have described signif-
icant differences between patients with recurrent ep-
isodes of abdominal pain and control subjects (such
as increased plasma cholecystokinin concentrations
and decreased plasma oxytocin and cortisol concen-
trations in children with pain).29,42 However, the
number of patients in these studies is small, and the
value of such measurements to clinical practice re-
mains to be determined. The coexistence of abdom-
inal pain and an abnormal test result for a common
gastrointestinal disorder such as lactose malabsorp-
tion or H pylori infection does not necessarily indicate
a causal relationship between the 2. Treatment of
lactose malabsorption often does not result in reso-
lution of abdominal pain, and children with H pylori
infection are not more likely to have abdominal pain
than children without H pylori. Children with lactose
malabsorption may have a phenotype overlapping
with diarrhea-predominant IBS.

Question 4: What are the predictive values of other
diagnostic tests?

There is no evidence to suggest that the use of ultra-
sonographic examination of the abdomen and pelvis in the
absence of alarm symptoms has a significant yield of
organic disease (evidence quality C).

There is little evidence to suggest that the use of endos-
copy and biopsy in the absence of alarm symptoms has a
significant yield of organic disease (evidence quality C).

There is insufficient evidence to suggest that the use of
esophageal pH monitoring in the absence of alarm symp-
toms has a significant yield of organic disease (evidence
quality C).

Ultrasonographic examination of the abdomen
and pelvis is a painless, noninvasive, and inexpen-
sive test that can detect abnormalities of the kidneys,
gallbladder, liver, pancreas, appendix, intestines,
ovaries, and uterus. When abdominal and pelvic ul-
trasonography has been performed in children with
recurrent episodes of abdominal pain without alarm
symptoms, abnormalities have been found in fewer
than 1%.43 Abnormalities detected on ultrasonogra-
phy may not be causally related to the patient’s
abdominal pain. When atypical symptoms are
present, such as jaundice, urinary symptoms, back or
flank pain, vomiting, or abnormal findings on phys-

ical examination, an abdominal and pelvic ultra-
sonography is more likely to detect an abnormality
(approximately 10%).

Endoscopy and biopsy of the esophagus, stomach,
and duodenum, an invasive and expensive proce-
dure, can detect esophagitis, gastritis, duodenitis,
and ulceration. Esophageal pH monitoring, also an
invasive and expensive test, measures the frequency
and duration of exposure of the esophagus to gastric
acid as a means of diagnosing gastroesophageal
reflux. Studies of endoscopy, biopsy, and/or esoph-
ageal pH monitoring performed in children with
recurrent abdominal pain have demonstrated abnor-
malities in 25% to 56%, but reports have been limited
by small sample size, sample bias, variability of find-
ings, and questionable specificity and generalizabil-
ity.40,44–46 Endoscopic or histopathologic abnormali-
ties such as esophagitis, gastritis, or duodenitis do
not predict the prognosis, which is generally favor-
able in children with recurrent abdominal pain, in-
cluding those with dyspepsia.15

Question 5: What is the diagnostic value of the
psychosocial history?

The literature was reviewed with respect to 3 do-
mains of psychosocial history: life-event stress, child
emotional/behavioral symptoms, and family func-
tioning.

Life-Event Stress
There is a small amount of evidence suggesting that the

presence of recent negative life events is not useful in
distinguishing between functional abdominal pain and
abdominal pain of other causes (evidence quality B). There
is limited evidence suggesting that daily stressors are
associated with the occurrence of pain episodes and that
higher levels of negative life events are associated with
increased likelihood of symptom persistence (evidence
quality C). There is no evidence on whether life stress
influences symptom severity, course, or response to treat-
ment (evidence quality D).

Studies including comparison groups of other pa-
tients are relevant in assessing the value of the psy-
chosocial history in the differential diagnosis of
chronic abdominal pain. One study47 compared 30
pediatric patients with recurrent episodes of abdom-
inal pain with 30 patients referred for acute minor
illness or injury. Life-event change in the previous
year did not differ significantly between the 2
groups. Another study found no difference between
patients with recurrent abdominal pain and patients
with minor organic disease (eg, gastritis, esophagitis)
on measures of patients’ personal life events or
mothers’ reports of family life events.48 No studies
have found that the presence of life-event stress sig-
nificantly differentiates patients with functional ab-
dominal pain from other patient groups.

Nonetheless, several investigations have reported
higher levels of life stress in children with chronic
abdominal pain compared with children without
abdominal pain. Two studies compared pediatric
patients with abdominal pain with healthy school
children and found significantly higher levels of life-
event stress in patients with pain.23,49 A diary study
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found that patients with recurrent episodes of
abdominal pain reported significantly more daily
stressors than healthy school children; moreover, the
relation between daily stressors and somatic com-
plaints was significantly stronger for patients with
abdominal pain than for healthy school children.41

Thus, although there is no evidence that life stress
helps distinguish between patients with functional
abdominal pain and patients with organic disease,
children with functional abdominal pain may expe-
rience stressors that warrant attention. Additional
research is needed to evaluate whether these stres-
sors contribute to symptom severity, course, or re-
sponse to treatment.

Emotional/Behavioral Symptoms
There is evidence suggesting that the presence of anxi-

ety, depression, or behavior problems is not useful in
distinguishing between functional abdominal pain and
abdominal pain of other causes (evidence quality B). There
is evidence that patients with recurrent abdominal pain
have more symptoms of anxiety and depression (internal-
izing emotional symptoms) than do healthy community
controls (evidence quality B). In contrast, there is evidence
that children with recurrent abdominal pain do not have
higher levels of conduct disorder and oppositional behavior
(externalizing emotional symptoms) compared with
healthy community controls (evidence quality B). There
are no data on whether emotional/behavioral symptoms
predict symptom severity, course, or response to treatment
(evidence quality D). There is evidence suggesting that
children with recurrent abdominal pain are at risk of later
emotional symptoms and psychiatric disorders (evidence
quality B).

Several studies have used standardized measures
to assess emotional/behavioral symptoms in pa-
tients with chronic abdominal pain and other patient
groups. In a study comparing 30 patients with ab-
dominal pain with 30 patients with acute minor ill-
ness or injury, no significant differences were found
between the patient groups when depression was
assessed by interview or a child self-report mea-
sure.47 Another study comparing 19 patients with
functional abdominal pain with 19 patients with an
organic etiology of abdominal pain found no signif-
icant differences between the groups on the Child
Behavior Checklist completed by the mother or on
the Rutter B2 Behavioral Scale completed by the
teacher.50 Similarly, no significant differences were
found between patients with and without organic
findings in 2 studies that included pediatric patients
whose abdominal pain ranged in duration from 1
month to several years.48,51 Thus, no studies have
found a significant difference between patients with
abdominal pain that is functional or organic in etiol-
ogy with respect to emotional/behavioral symptoms.

Considerable evidence suggests that patients with
chronic abdominal pain have more symptoms of
anxiety and depression than do community controls.
In a study of 31 children with recurrent abdominal
pain and 31 matched classroom control children,
mothers’ reports indicated significantly higher scores
for internalizing emotional symptoms (anxiety, de-
pression) in children with abdominal pain.52 Teach-

ers’ reports did not show significant group differ-
ences. However, a structured diagnostic interview
indicated that 26 of the 31 children with abdominal
pain met the criteria for a psychiatric diagnosis. In
most cases, these diagnoses were anxiety related.
Others also have observed higher levels of anxiety
and depression in patients with recurrent episodes of
abdominal pain compared with community con-
trols,48,51 although 1 study found that patients with
abdominal pain were within the normal range for
anxiety and depression on the basis of published
normative data,53 and another found no difference
between patients with abdominal pain and controls
on self-report or interview measures of depression.25

A community-based study of students in middle and
high school found that those with IBS-like symptoms
had significantly higher scores than their peers with-
out IBS on self-report questionnaire measures of anx-
iety and depression.2 In contrast to the positive find-
ings for anxiety and depression, no studies have
found significant differences between children with
recurrent episodes of abdominal pain and commu-
nity controls on measures of conduct disorder or
oppositional behavior.

Finally, results of 3 studies suggest that children
with recurrent abdominal pain may be at risk of later
anxiety and depression. A recent study compared 28
young adults evaluated for functional abdominal
pain between the ages of 6 and 17 years with 28
matched former childhood participants of a study of
tonsillectomy and adenoidectomy (controls).7 An av-
erage of 11 years after the target visit, a structured
psychiatric diagnostic interview was administered to
identify psychiatric disorders based on Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edi-
tion54 criteria. Compared with controls, those with
persistent abdominal pain were significantly more
likely to meet criteria for a lifetime or current history
of anxiety disorder. In another study, children with
abdominal pain and controls were identified in data
from a national longitudinal birth cohort study.34 At
36 years of age, participants were administered a
semistructured psychiatric interview that generated
scores representing thresholds for psychiatric disor-
der. Persistent abdominal pain in childhood was sig-
nificantly associated with psychiatric disorder in
adulthood. In a prospective study of 31 patients with
recurrent abdominal pain and 31 control children,
mothers’ reports of depressive symptoms and anxi-
ety in their children 5 years after baseline assessment
were significantly higher for patients with abdomi-
nal pain than for control children.55

Family Functioning
There is evidence that parents of patients with recurrent

abdominal pain have more symptoms of anxiety, depres-
sion, and somatization than do parents of community
controls or parents of other pediatric patients (evidence
quality C). There is some evidence that families of patients
with recurrent abdominal pain do not differ from families
of control children or families of patients with acute illness
in broad areas of family functioning, such as family cohe-
sion, conflict, and marital satisfaction (evidence quality
C).
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Two studies used structured diagnostic interviews
to assess family history of psychiatric disorders in
patients with recurrent episodes of abdominal pain
compared with other patient groups. In 1 study, 28
adults with a childhood history of recurrent episodes
of abdominal pain were compared with 28 adults
who had undergone minor surgery as children (con-
trols).7 Participants with a history of childhood ab-
dominal pain were significantly more likely than
controls to report having a first-degree relative with
generalized anxiety disorder, and there was a trend
suggesting group differences on family history of
major depression. In another study, on the basis of
interviews with 20 mothers of children with func-
tional abdominal pain and 20 mothers of children
with an organic etiology for abdominal pain, the
mean number of psychiatric disorders per relative
was found to be significantly higher in the function-
al-pain group than in the organic-pain group.56 With
respect to particular types of disorders, a significant
difference was found only for somatization disorder,
with the functional-pain group having a higher pro-
portion of affected relatives. A third study51 found
that, compared with control parents, mothers (but
not fathers) of children with recurrent episodes of
abdominal pain had significantly higher levels of
anxiety, depression, and somatization symptoms.
Studies also have reported higher levels of emotional
distress in parents of children with recurrent epi-
sodes of abdominal pain compared with parents of
children without abdominal pain.24,25,34

Finally, a few studies have examined broad areas
of family functioning. These studies found no differ-
ence between patients with abdominal pain and
other patient groups or controls on measures of par-
ent marital satisfaction47,48 or family cohesion and
conflict.48 In 1 study, children with recurrent epi-
sodes of abdominal pain reported greater parental
encouragement of illness behavior than did children
without abdominal pain.48

Question 6: What is the effectiveness of pharmacologic
treatment?

A thorough review of the literature with a focus on
RCTs revealed a paucity of studies examining phar-
macologic and dietary interventions. Therefore, de-
finitive statements concerning therapeutic efficacy
are quite limited.

There is evidence that treatment for 2 weeks with pep-
permint oil may provide benefit in children with IBS
(evidence quality B).

In a randomized, double-blind, controlled trial, 42
children with IBS were given pH-dependent, enteric-
coated peppermint-oil capsules or placebo. After 2
weeks, 75% of those receiving peppermint oil had
decreased severity of pain associated with IBS.57 It
was concluded that peppermint oil can be used as a
therapeutic agent during the symptomatic phase of
IBS. This was a short study of an agent not com-
monly used in the treatment of IBS. Entry criteria
were not well described, other symptoms were not
affected, and the safety and palatability of the drug
were not described. Despite these shortcomings, the
study represents an important proof-of-concept

study supporting a beneficial effect of a medication
with possible smooth muscle–relaxing properties in
children with IBS.

There is inconclusive evidence of the benefit of H2-
receptor antagonists to treat children with dyspepsia (ev-
idence quality B).

A double-blind, placebo-controlled trial of famoti-
dine was conducted in 25 children with abdominal
pain and dyspepsia.58 Among the different variables
evaluated, only the global evaluation suggested that
there was a benefit of famotidine over placebo. Using
the quantitative assessment, however, the mean im-
provement of the score using famotidine versus pla-
cebo was not statistically significant. There was also
a significant improvement in symptoms during the
first treatment period regardless of the medication
used. A subset of patients with dyspeptic symptoms
demonstrated a significant benefit from the drug. In
this study, enrolled children had to meet Apley and
Naish criteria and had to have dyspeptic symptoms.
The study population was heterogeneous, with some
patients having positive H pylori titers and others
having an abnormal lactose breath hydrogen test. It
is the opinion of the subcommittee that H2-receptor
antagonists may be beneficial for children with se-
vere dyspeptic symptoms (including heartburn), but
the results were difficult to generalize to children
with functional abdominal pain.

There is inconclusive evidence that fiber supplement
intake decreases the frequency of pain attacks for patients
with recurrent abdominal pain (evidence quality B).

A randomized, double-blind, placebo-controlled
study in 52 children with recurrent episodes of ab-
dominal pain recruited from primary care practices59

demonstrated a statistically significant decrease in
pain attacks in children who were given additional
fiber, compared with those receiving placebo. The
study involved small groups (26 each), and improve-
ment was marginal (7 improved with placebo and 13
with fiber).

There is inconclusive evidence that a lactose-free diet
decreases symptoms in children with recurrent abdominal
pain (evidence quality B).

In a study of 103 children 6 to 14 years of age with
nonlocalized abdominal pain for 4 months, a similar
prevalence of lactase deficiency was found in the
control and abdominal-pain groups.60 Thirty-eight
patients completed 3 successive 6-week diet trials
conducted in a double-blind fashion. The patients
then were placed on a 12-month milk-elimination
diet. The results suggested that the elimination of
lactose did not affect the overall rate of improvement
in abdominal pain. In addition, the recovery rate was
similar in both lactose absorbers and nonabsorbers,
independent of dietary restrictions. This study sug-
gested that lactose intolerance and recurrent abdom-
inal pain are 2 separate entities, and a lactose-free
diet has no effect on outcome of abdominal pain in
lactose absorbers and nonabsorbers.

There are limited data to suggest that pizotifen is effi-
cacious in the treatment of abdominal migraine (evidence
quality B).

Pizotifen is a potent antagonist of the serotonin 2A
(5-HT2A) receptor, which is not approved for use in
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the United States. A placebo-controlled crossover
study used pizotifen for the treatment of 14 children
with abdominal migraine.61 Patients received either
pizotifen (0.25 mg, twice daily) or placebo syrup for
2 months, then the alternate treatment for 2 months.
While being treated with pizotifen, the study chil-
dren had fewer days of abdominal pain and lower
indices of severity and misery. The medication was
well tolerated. These results may not be generaliz-
able to children with milder symptoms. Common
adverse effects include drowsiness, dizziness, in-
creased appetite, and weight gain.

Question 7: What is the effectiveness of cognitive-
behavioral therapy?

There is evidence that cognitive-behavioral therapy may
be useful in improving pain and disability outcome in the
short term (evidence quality B).

Two RCTs62,63 evaluated the efficacy of a cogni-
tive-behavioral program and a cognitive-behavioral
family intervention for the treatment of nonspecific
abdominal pain. In the first study, results showed
that both the experimental and the control groups
had decreased levels of pain. However, the treated
group improved more quickly, the effects general-
ized to the school setting, and a larger proportion of
subjects were completely pain-free by 3 months’ fol-
low-up. In the second study, the children and moth-
ers who were taught coping skills had a higher rate
of complete elimination of pain, lower levels of re-
lapse at 6 and 12 months’ follow-up, and lower levels
of interference with their activities as a result of pain,
and parents reported a higher level of satisfaction
with the treatment. After controlling for pretreat-
ment levels of pain, children’s active self-coping and
mothers’ caregiving strategies were significant inde-
pendent predictors of pain behavior after treatment.

Question 8: What is the effectiveness of surgery?
There is no evidence of the possible beneficial role of

surgery in the evaluation or management of children with
recurrent abdominal pain (evidence quality D).

There are no studies comparing diagnostic or therapeu-
tic surgery with other approaches (evidence quality D).

The literature search identified a study64 aimed at
evaluating the results of diagnostic laparoscopy in
children with chronic recurrent abdominal pain. It
was a series of 13 children with chronic severe epi-
sodes of abdominal pain who were subjected to di-
agnostic laparoscopy. Extensive laboratory and im-
aging studies did not contribute to the diagnosis.
Laparoscopic findings that identified the cause of
abdominal pain were obtained in 12 of 13 patients.
Laparoscopic appendectomy was performed in all
patients. Follow-up varied from 6 months to 3 years.
Abdominal pain resolved in 10 patients. It was con-
cluded that diagnostic laparoscopy is a valuable pro-
cedure in the management of children with chronic
recurrent abdominal pain. The study patients repre-
sented a subgroup of children with very severe
symptoms of abdominal pain, all having required
hospitalization and multiple imaging studies. Al-
though they all were found to have an organic etiol-
ogy for their pain, some of the etiologies may actu-

ally be debatable as causes of disease (for example,
cecal adhesion or fibrosed appendix). Two patients
required a second laparoscopy for complications re-
lated to the first one. No other study addresses lapa-
roscopy or other procedures as treatments of recur-
rent abdominal pain.

SUMMARY
Chronic abdominal pain (long-standing intermit-

tent or constant abdominal pain) is common in chil-
dren and adolescents. In most children, chronic ab-
dominal pain is functional, that is, without objective
evidence of an underlying organic disorder. Yet, an
important part of the physician’s job is to determine
which children have an organic disorder. A review of
the current evidence, however, indicates that there
are no studies showing that pain frequency, severity,
location, or effects on lifestyle help to discriminate
between functional and organic disorders. Children
with chronic abdominal pain are more likely than
children without chronic abdominal pain to have
headache, joint pain, anorexia, vomiting, nausea, ex-
cessive gas, and altered bowel symptoms, but there
is insufficient evidence that the presence of the asso-
ciated symptoms can help the physician discriminate
between functional and organic disorders. Although
children with chronic abdominal pain and their par-
ents are more often anxious or depressed, the pres-
ence of anxiety, depression, behavior problems, or
recent negative life events does not seem to be useful
in distinguishing between functional and organic ab-
dominal pain.

There is evidence that children with functional
abdominal pain can have symptom clusters charac-
terized as functional dyspepsia, IBS, or abdominal
migraine as well as isolated abdominal pain. Some
patients have features of more than 1 type of func-
tional abdominal pain.

The physician also must decide whether to order
diagnostic tests and, if so, which tests. The presence
of alarm symptoms or signs suggests a higher pretest
probability or prevalence of organic disease and may
justify the performance of diagnostic tests. Alarm
symptoms or signs include but are not limited to
weight loss, deceleration of linear growth velocity,
significant vomiting, chronic severe diarrhea, evi-
dence of gastrointestinal blood loss, persistent right
upper or right lower quadrant pain, unexplained
fever, family history of inflammatory bowel disease,
or abnormal or unexplained physical findings. The
predictive value of blood tests, with or without alarm
signals, has not been studied adequately. There is no
evidence to suggest that the use of ultrasonographic
examination of the abdomen and pelvis in the ab-
sence of alarm symptoms has a significant yield of
organic disease. There is little evidence to suggest
that the use of endoscopy with biopsy or esophageal
pH monitoring has a significant yield of organic
disease in the absence of alarm symptoms.

There is limited evidence suggesting that daily
stressors are associated with the occurrence of pain
episodes and that higher levels of negative life events
are associated with increased likelihood of symptom
persistence. Some evidence suggests that patients
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with chronic abdominal pain have more symptoms
of anxiety and depression than do community con-
trols and are at greater risk of later emotional symp-
toms and psychiatric disorders. However, there are
no data on whether emotional or behavioral symp-
toms predict symptom severity, course, or response
to treatment. Parents of patients with chronic ab-
dominal pain seem to have more symptoms of anx-
iety, depression, and somatization than do parents of
community controls or parents of other pediatric
patients. However, families of children with chronic
abdominal pain do not seem to differ from families
of children without abdominal pain or families of
patients with acute illness in broad areas of family
functioning.

There have been few studies of the treatment of
chronic abdominal pain in children. There is incon-
clusive evidence that a lactose-free diet decreases
symptoms or that a fiber supplement decreases the
frequency of pain attacks. There is inconclusive evi-
dence of the benefit of acid suppression with H2-
receptor antagonists to treat children with dyspepsia.
There is evidence that treatment for 2 weeks with
peppermint oil may provide benefit in children with
IBS. There is also evidence that cognitive-behavioral
therapy may be useful in improving pain and dis-
ability outcome in the short term.

Subcommittee on Chronic Abdominal Pain
Carlo Di Lorenzo, MD, Co-chairperson
Richard B. Colletti, MD, Co-chairperson
Harold P. Lehman, MD, PhD
John T. Boyle, MD
William T. Gerson, MD
Jeffrey S. Hyams, MD
Robert H. Squires, Jr, MD
Lynn S. Walker, PhD

Staff
Pamela T. Kanda, MPH

ACKNOWLEDGMENT
The Subcommittee on Chronic Abdominal Pain thanks Dr

James Boland for insightful suggestions and enthusiastic partici-
pation in the initial phase of this project.

REFERENCES
1. Starfield B, Hoekelman R, Mc Cormick M, et al. Who provides health

care to children and adolescents in the United States? Pediatrics. 1984;
74:991–997

2. Hyams JS, Burke G, Davis PM, Rzepski B, Andrulonis PA. Abdominal
pain and irritable bowel syndrome in adolescents: a community-based
study. J Pediatr. 1996;129:220–226

3. Frank L, Kleinman L, Rentz A, Ciesla G, Kim JJ, Zacker C. Health-
related quality of life associated with irritable bowel syndrome: com-
parison with other chronic diseases. Clin Ther. 2002;24:675–689

4. Drossman DA, Li Z, Andruzzi E, et al. U.S. householder survey of
functional gastrointestinal disorders. Prevalence, sociodemography,
and health impact. Dig Dis Sci. 1993;38:1569–1580

5. Talley NJ, Gabriel SE, Harmsen WS, Zinsmeister AR, Evans RW. Med-
ical costs in community subjects with irritable bowel syndrome. Gastro-
enterology. 1995;109:1736–1741

6. Martin R, Barron JJ, Zacker C. Irritable bowel syndrome: toward a
cost-effective management approach. Am J Manag Care. 2001;7:
S268–S275

7. Campo JV, Di Lorenzo C, Chiappetta L, et al. Adult outcomes of
pediatric recurrent abdominal pain: do they just grow out of it? Pediat-
rics. 2001;108(1). Available at: www.pediatrics.org/cgi/content/full/
108/1/e1

8. Apley J, Naish N. Recurrent abdominal pains: a field survey of 1,000
school children. Arch Dis Child. 1958;33:165–170

9. Woolf SH. AHCPR Interim Manual for Clinical Practice Guideline Develop-
ment. Rockville, MD: US Department of Health and Human Services;
1991

10. Jones J, Hunter D. Consensus methods for medical and health services
research. BMJ. 1995;311:376–380

11. Gold BD, Colletti RB, Abbott M, et al. Helicobacter pylori infection in
children: recommendations for diagnosis and treatment. J Pediatr Gas-
troenterol Nutr. 2000;31:490–497

12. Weydert JA, Ball TM, Davis MF. Systematic review of treatments for
recurrent abdominal pain. Pediatrics. 2003;111(1). Available at:
www.pediatrics.org/cgi/content/full/111/1/e1

13. Wells GA, Shea B, O’Connell D, et al. The Newcastle-Ottawa Scale
(NOS) for assessing the quality of nonrandomised studies in meta-
analyses. Available at: www.ohri.ca/programs/clinical�epidemiology/
oxford.htm. Accessed April 15, 2004

14. Rasquin-Weber A, Hyman PE, Cucchiara S, et al. Childhood functional
gastrointestinal disorders. Gut. 1999;45(suppl 2):II60–II68

15. Hyams JS, Davis P, Sylvester FA, Zeiter DK, Justinich CJ, Lerer T.
Dyspepsia in children and adolescents: a prospective study. J Pediatr
Gastroenterol Nutr. 2000;30:413–418

16. Hyams JS. Recurrent abdominal pain and irritable bowel syndrome in
children. J Pediatr Gastroenterol Nutr. 1997;25(suppl 1):S16–S17

17. Mortimer MJ, Kay J, Jaron A, Good PA. Does a history of maternal
migraine or depression predispose children to headache and stomach-
ache? Headache. 1992;32:353–355

18. Abu-Arafeh I, Russell G. Prevalence and clinical features of abdominal
migraine compared with those of migraine headache. Arch Dis Child.
1995;72:413–417

19. Turner RM. Recurrent abdominal pain in childhood. J R Coll Gen Pract.
1978;28:729–734

20. Barr RG, Levine MD, Watkins JB. Recurrent abdominal pain of child-
hood due to lactose intolerance. N Engl J Med. 1979;300:1449–1452

21. Bhan MK, Arora NK, Ghai OP, Dhamija NK, Nayyar S, Fotedar A.
Lactose and milk intolerance in recurrent abdominal pain of childhood.
Indian J Pediatr. 1982;49:199–202

22. Wald A, Chandra R, Fisher SE, Gartner JC, Zitelli B. Lactose malabsorp-
tion in recurrent abdominal pain of childhood. J Pediatr. 1982;100:65–68

23. Hodges K, Kline JJ, Barbero G, Flanery R. Life events occurring in
families of children with recurrent abdominal pain. J Psychosom Res.
1984;28:185–188

24. Hodges K, Kline JJ, Barbero G, Woodruff C. Anxiety in children with
recurrent abdominal pain and their parents. Psychosomatics. 1985;26:859,
862–866

25. Hodges K, Kline JJ, Barbero G, Flanery R. Depressive symptoms in
children with recurrent abdominal pain and in their families. J Pediatr.
1985;107:622–626

26. Ceriani R, Zuccato E, Fontana M, et al. Lactose malabsorption and
recurrent abdominal pain in Italian children. J Pediatr Gastroenterol Nutr.
1988;7:852–857

27. Alfven G. The covariation of common psychosomatic symptoms among
children from socio-economically differing residential areas. An epide-
miological study. Acta Paediatr. 1993;82:484–487

28. Alfven G. The pressure pain threshold (PPT) of certain muscles in
children suffering from recurrent abdominal pain of non-organic origin.
An algometric study. Acta Paediatr. 1993;82:481–483

29. Alfven G, de la Torre B, Uvnas-Moberg K. Depressed concentrations of
oxytocin and cortisol in children with recurrent abdominal pain of
non-organic origin. Acta Paediatr. 1994;83:1076–1080

30. Ashorn M, Maki M, Ruuska T, et al. Upper gastrointestinal endoscopy
in recurrent abdominal pain of childhood. J Pediatr Gastroenterol Nutr.
1993;16:273–277

31. Mortimer MJ, Kay J, Jaron A. Clinical epidemiology of childhood ab-
dominal migraine in an urban general practice. Dev Med Child Neurol.
1993;35:243–248

32. Christensen MF. Motilin in children with recurrent abdominal pain: a
controlled study. Acta Paediatr. 1994;83:542–544

33. Abu-Arafeh I, Russell G. Paroxysmal vertigo as a migraine equivalent in
children: a population-based study. Cephalalgia. 1995;15:22–25

34. Hotopf M, Carr S, Mayou R, Wadsworth M, Wessely S. Why do children
have chronic abdominal pain, and what happens to them when they
grow up? Population based cohort study [published correction appears
in BMJ. 2003;327):500]. BMJ. 1998;316:1196–1200

35. Boey CC, Yap SB. An epidemiological survey of recurrent abdominal
pain in a rural Malay school. J Paediatr Child Health. 1999;35:303–305

www.pediatrics.org/cgi/doi/10.1542/peds.2004-2523 e379



36. Boey C, Yap S, Goh KL. The prevalence of recurrent abdominal pain in
11- to 16-year-old Malaysian schoolchildren. J Paediatr Child Health.
2000;36:114–116

37. Boey CC, Goh KL. Recurrent abdominal pain and consulting behaviour
among children in a rural community in Malaysia. Dig Liver Dis. 2001;
33:140–144

38. Boey CC, Goh KL. Stressful life events and recurrent abdominal pain in
children in a rural district in Malaysia. Eur J Gastroenterol Hepatol.
2001;13:401–404

39. Boey CC, Goh KL. Predictors of health-care consultation for recurrent
abdominal pain among urban schoolchildren in Malaysia. J Gastroenterol
Hepatol. 2001;16:154–159

40. Kokkonen J, Ruuska T, Karttunen TJ, Niinimaki A. Mucosal pathology
of the foregut associated with food allergy and recurrent abdominal
pains in children. Acta Paediatr. 2001;90:16–21

41. Walker LS, Garber J, Smith CA, Van Slyke DA, Claar RL. The relation of
daily stressors to somatic and emotional symptoms in children with and
without recurrent abdominal pain. J Consult Clin Psychol. 2001;69:85–91

42. Alfven G, Uvnas-Moberg K. Elevated cholecystokinin concentrations in
plasma in children with recurrent abdominal pain. Acta Paediatr. 1993;
82:967–970

43. Yip WC, Ho TF, Yip YY, Chan KY. Value of abdominal sonography in
the assessment of children with abdominal pain. J Clin Ultrasound.
1998;26:397–400

44. Quak SH, Low PS, Wong HB. Upper gastrointestinal endoscopy in
children with abdominal pain. Ann Acad Med Singapore. 1985;14:
614–616

45. van der Meer SB, Forget PP, Kuijten RH, Arends JW. Gastroesophageal
reflux in children with recurrent abdominal pain. Acta Paediatr. 1992;
81:137–140

46. Soeparto P. Endoscopic examinations in children with recurrent abdom-
inal pain. Paediatr Indones. 1989;29:221–227

47. McGrath PJ, Goodman JT, Firestone P, Shipman R, Peters S. Recurrent
abdominal pain: a psychogenic disorder? Arch Dis Child. 1983;58:
888–890

48. Walker LS, Garber J, Greene JW. Psychosocial correlates of recurrent
childhood pain: a comparison of pediatric patients with recurrent ab-
dominal pain, organic illness, and psychiatric disorders. J Abnorm Psy-
chol. 1993;102:248–258

49. Robinson JO, Alverez JH, Dodge JA. Life events and family history in
children with recurrent abdominal pain. J Psychosom Res. 1990;34:
171–181

50. Sawyer MG, Davidson GP, Goodwin D, Crettenden AD. Recurrent
abdominal pain in childhood. Relationship to psychological adjustment
of children and families: a preliminary study. Aust Paediatr J. 1987;23:
121–124

51. Walker LS, Greene JW. Children with recurrent abdominal pain and
their parents: more somatic complaints, anxiety, and depression than
other patient families? J Pediatr Psychol. 1989;14:231–243

52. Wasserman AL, Whitington PF, Rivara FP. Psychogenic basis for ab-
dominal pain in children and adolescents. J Am Acad Child Adolesc
Psychiatry. 1988;27:179–184

53. Olafsdottir E, Ellertsen B, Berstad A, Fluge G. Personality profiles and
heart rate variability (vagal tone) in children with recurrent abdominal
pain. Acta Paediatr. 2001;90:632–637

54. American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders. 4th Ed. Washington, DC: American Psychiatric
Association; 1994

55. Walker LS, Garber J, Van Slyke DA, Greene JW. Long-term health
outcomes in patients with recurrent abdominal pain. J Pediatr Psychol.
1995;20:233–245

56. Routh DK, Ernst AR. Somatization disorder in relatives of children and
adolescents with functional abdominal pain. J Pediatr Psychol. 1984;9:
427–437

57. Kline RM, Kline JJ, Di Palma J, Barbero GJ. Enteric-coated, pH-
dependent peppermint oil capsules for the treatment of irritable bowel
syndrome in children. J Pediatr. 2001;138:125–128

58. See MC, Birnbaum AH, Schechter CB, Goldenberg MM, Benkov KJ.
Double-blind, placebo-controlled trial of famotidine in children with
abdominal pain and dyspepsia: global and quantitative assessment. Dig
Dis Sci. 2001;46:985–992

59. Feldman W, McGrath P, Hodgson C, Ritter H, Shipman RT. The use of
dietary fiber in the management of simple, childhood, idiopathic, re-
current, abdominal pain. Results in a prospective, double-blind, ran-
domized, controlled trial. Am J Dis Child. 1985;139:1216–1218

60. Lebenthal E, Rossi TM, Nord KS, Branski D. Recurrent abdominal pain
and lactose absorption in children. Pediatrics. 1981;67:828–832

61. Symon DN, Russell G. Double blind placebo controlled trial of pizotifen
syrup in the treatment of abdominal migraine. Arch Dis Child. 1995;72:
48–50

62. Sanders MR, Rebgetz M, Morrison M, et al. Cognitive-behavioral treat-
ment of recurrent nonspecific abdominal pain in children: an analysis of
generalization, maintenance, and side effects. J Consult Clin Psychol.
1989;57:294–300

63. Sanders MR, Shepherd RW, Cleghorn G, Woolford H. The treatment of
recurrent abdominal pain in children: a controlled comparison of cog-
nitive-behavioral family intervention and standard pediatric care. J
Consult Clin Psychol. 1994;62:306–314

64. Stringel G, Berezin SH, Bostwick HE, Halata MS. Laparoscopy in the
management of children with chronic recurrent abdominal pain. JSLS.
1999;3:215–219

All technical reports from the American Academy of Pediatrics
automatically expire 5 years after publication unless
reaffirmed, revised, or retired at or before that time.

e380 CHRONIC ABDOMINAL PAIN IN CHILDREN



APPENDIX 1. Summary of the Quality of the Evidence

Question Evidence Quality of Evidence

1 There is limited but credible evidence of the existence of functional dyspepsia, IBS, and
abdominal migraine in children.

C

2 There are no studies of unselected patients showing that pain frequency, severity, location,
or effects on lifestyle are able to distinguish between functional and organic disorders.

C

2 Children with recurrent abdominal pain are more likely than children without recurrent
abdominal pain to have headache, joint pain, anorexia, vomiting, nausea, excessive gas,
and altered bowel symptoms. There are insufficient data to determine whether the
presence of associated symptoms can help the physician to distinguish between functional
and organic disorders.

C

2 The presence of alarm symptoms or signs suggests a higher pretest probability or prevalence
of organic disease and may justify the performance of diagnostic tests. Alarm symptoms
or signs include but are not limited to involuntary weight loss, deceleration of linear
growth, gastrointestinal blood loss, significant vomiting, chronic severe diarrhea,
persistent right upper or right lower quadrant pain, unexplained fever, and family history
of inflammatory bowel disease.

D

3 There is no evidence to evaluate the predictive value of blood tests. D
3 There is no evidence to determine the predictive value of blood tests in the face of alarm

signals.
D

4 There is no evidence to suggest that the use of ultrasonographic examination of the
abdomen and pelvis in the absence of alarm symptoms has a significant yield of organic
disease.

C

4 There is little evidence to suggest that the use of endoscopy and biopsy in the absence of
alarm symptoms has a significant yield of organic disease.

C

4 There is insufficient evidence to suggest that the use of esophageal pH monitoring in the
absence of alarm symptoms has a significant yield of organic disease.

C

5 There is a small amount of evidence suggesting that the presence of recent negative life
events is not useful in distinguishing between functional abdominal pain and abdominal
pain of other causes.

B

5 There is limited evidence suggesting that daily stressors are associated with the occurrence
of pain episodes and that higher levels of negative life events are associated with
increased likelihood of symptom persistence.

C

5 There is no evidence on whether life stress influences symptom severity, course, or response
to treatment.

D

5 There is evidence suggesting that the presence of anxiety, depression, or behavior problems
is not useful in distinguishing between functional abdominal pain and abdominal pain of
other causes.

B

5 There is evidence that patients with recurrent abdominal pain have more symptoms of
anxiety and depression (internalizing emotional symptoms) than do healthy community
controls.

B

5 In contrast, there is evidence that children with recurrent abdominal pain do not have
higher levels of conduct disorder and oppositional behavior (externalizing emotional
symptoms) compared with healthy community controls.

B

5 There are no data on whether emotional/behavioral symptoms predict symptom severity,
course, or response to treatment.

D

5 There is evidence suggesting that children with recurrent abdominal pain are at risk of later
emotional symptoms and psychiatric disorders.

B

5 There is evidence that parents of patients with recurrent abdominal pain have more
symptoms of anxiety, depression, and somatization than do parents of community
controls or parents of other pediatric patients.

C

5 There is some evidence that families of patients with recurrent abdominal pain do not differ
from families of community controls or families of patients with acute illness in broad
areas of family functioning, such as family cohesion, conflict, and marital satisfaction.

C

6 There is evidence that treatment for 2 wk with peppermint oil may provide benefit in
children with IBS.

B

6 There is inconclusive evidence of the benefit of H2 blockers to treat children with dyspepsia. B
6 There is inconclusive evidence that fiber supplement intake decreases the frequency of pain

attacks for patients with recurrent abdominal pain.
B

6 There is inconclusive evidence that a lactose-free diet decreases symptoms in children with
recurrent abdominal pain.

B

6 There are limited data to suggest that pizotifen is efficacious in the treatment of abdominal
migraine.

B

7 There is evidence that cognitive-behavioral therapy may be useful in improving pain and
disability outcome in the short term.

B

8 There is no evidence of the possible beneficial role of surgery in the evaluation or
management of children with recurrent abdominal pain.

D

8 There are no studies comparing diagnostic or therapeutic surgery with other approaches. D

www.pediatrics.org/cgi/doi/10.1542/peds.2004-2523 e381



AMERICAN ACADEMY OF PEDIATRICS

POLICY STATEMENT
Organizational Principles to Guide and Define the Child Health Care System and/or Improve the Health of All Children

Steering Committee on Quality Improvement and Management

Classifying Recommendations for Clinical Practice Guidelines

ABSTRACT. Clinical practice guidelines are intended
to improve the quality of clinical care by reducing inap-
propriate variations, producing optimal outcomes for pa-
tients, minimizing harm, and promoting cost-effective
practices. This statement proposes an explicit classifica-
tion of recommendations for clinical practice guidelines
of the American Academy of Pediatrics (AAP) to promote
communication among guideline developers, imple-
menters, and other users of guideline knowledge, to im-
prove consistency, and to facilitate user understanding.
The statement describes 3 sequential activities in devel-
oping evidence-based clinical practice guidelines and re-
lated policies: 1) determination of the aggregate evidence
quality in support of a proposed recommendation; 2)
evaluation of the anticipated balance between benefits
and harms when the recommendation is carried out; and
3) designation of recommendation strength. An individ-
ual policy can be reported as a “strong recommendation,”
“recommendation,” “option,” or “no recommendation.”
Use of this classification is intended to improve consis-
tency and increase the transparency of the guideline-
development process, facilitate understanding of AAP
clinical practice guidelines, and enhance both the utility
and credibility of AAP clinical practice guidelines. Pedi-
atrics 2004;114:874–877; practice guidelines, evidence-
based, recommendation, classification system.

ABBREVIATION. AAP, American Academy of Pediatrics.

INTRODUCTION

Clinical practice guidelines are intended to re-
duce inappropriate variations in clinical care,
minimize harm, promote cost-effective prac-

tice, and produce optimal health outcomes for pa-
tients. Evidence-based guidelines use a systematic
process to select and review scientific evidence to
develop policy. In a clinical practice guideline, policy
is stated in terms of recommendations. Recommen-
dations are the guideline components that are in-
tended to influence practitioner and patient behav-
ior.

The contemporary, evidence-based approach to
guideline development differs from other methods
of creating policy in several ways, including:

1. The high level of rigor with which the evidence in
support of a policy is identified, appraised, and
summarized, and

2. The explicit linkage between recommendations
and the evidence that supports them.

Like all scientists, evidence-based guideline devel-
opers define their methods first and then allow their
methods to lead to the results rather than deciding
first on the outcome.

A variety of systems have been used to convey
information to guideline readers regarding the qual-
ity of evidence that supports a given recommenda-
tion and the strength assigned to the recommenda-
tion by guideline developers. A large number of
numeric and alphabetic codes contribute to general
confusion about the meaning of these scales. A recent
evidence report prepared by the Agency for Health-
care Research and Quality found 121 scales, check-
lists, or other types of instruments for rating evi-
dence quality.1

The American Academy of Pediatrics (AAP) de-
velops clinical practice guidelines internally through
various entities and in collaboration with other or-
ganizations and also considers for endorsement
guidelines developed by external organizations.
Clearly, the method used to classify recommenda-
tions in clinical practice guidelines should be consis-
tent and explicit. A unified approach will facilitate
communication between guideline developers and
users and promote appropriate interpretation and
application of guidelines by clinicians.

The objective of this statement is to describe a
system for defining recommendation strength for
AAP evidence-based practice guidelines that is clear,
informative, and helpful to users. A common current
approach to indicate the strength of a recommenda-
tion is to append a term to describe the “level of
consensus” or, in some instances, fervor achieved.
Because this judgment may not reflect unanimity of
the development team and can be influenced dispro-
portionately by vociferous or persuasive team mem-
bers, it represents a lapse in an otherwise explicit
system to link guideline statements to the strength of
evidence and recommendation.

The proposed system was derived from existing
systems that support the principle of using explicit
criteria for guideline development. This system is
intended for use by the AAP in the process of devel-
oping evidence-based clinical practice guidelines.
This statement describes 3 sequential processes in
evidence-based policy setting: 1) determination of
evidence quality in support of a proposed recom-
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mendation; 2) evaluation of the balance between
anticipated benefits and harms when the recommen-
dation is carried out; and 3) designation of recom-
mendation strength.

CLASSIFICATION PROCEDURE

1. Assess Evidence Quality: Individual and Aggregate
Quality appraisal of individual studies examines

both the type of study and the rigor of the investi-
gator’s adherence to methodologic principles. Evi-
dence quality refers to “the extent to which all as-
pects of a study’s design and conduct can be shown
to protect against systematic bias, nonsystematic
bias, and inferential error.”2 Systematic errors in-
clude selection bias and confounding, in which val-
ues tend to be inaccurate in a particular direction.
Nonsystematic errors are attributable to chance. In-
ferential errors result from problems in data analysis
and interpretation, such as choice of the wrong sta-
tistical measure or wrongly rejecting the null hypoth-
esis.

Highest-quality evidence for therapeutic interven-
tions comes from well-designed and well-conducted
randomized, controlled trials performed on a popu-
lation similar to the guideline’s target population.
The lowest-quality evidence is derived from case
reports, reasoning from first principles of pathophys-
iology, and expert opinion based on ill-defined “clin-
ical experience.” Intermediate-quality evidence is as-
sociated with a randomized, controlled trial with
“nonfatal flaws” or methodologic limitations (for ex-
ample, one performed on a group from a population
different from the target population, therefore re-
quiring that findings be extrapolated) or with an
observational design such as a case-control or cohort
study. For studies of diagnostic tests, the represen-
tativeness of the population studied, the adequacy of
the description of the test, the appropriateness of the
reference standard against which the test is com-
pared, and the methods used to avoid bias in inter-
pretation of results (such as blinded comparison with
the reference standard) are criteria for judging qual-
ity.3

After systematically reviewing the literature for
studies that bear on a policy decision, evidence-
based guideline developers must carefully review
each study, extract the findings, and appraise both
the quality of the study design and its execution. The
specific quality criteria applied depend on the design
and type of study. For example, appraisal of con-
trolled trials requires consideration of the adequacy
of randomization and blinding and loss to follow-up;
assessing case-control studies requires consideration
of the appropriateness of matching cases and con-
trols.

Next, guideline developers must consider the
quality of the aggregate of studies that bear on the
issue. Judging the strength of a body of evidence
requires careful consideration of the consistency of
the results of individual studies, the magnitude of
the effect that the studies detect, and the individual
and aggregate sample sizes of these studies.1

2. Assess Anticipated Balance Between Benefits and
Harms

The anticipated benefit, harm, risk, and cost of
adherence to a guideline recommendation constitute
the second factor that influences the strength of a
recommendation. Guyatt et al4 suggest looking at the
clarity of the balance between benefits and harms.
When the evidence indicates a clear benefit not offset
by important harms or costs or a clear harm not
mitigated by important benefit, stronger recommen-
dations are possible. On the other hand, when the
magnitude of the benefit is small or benefits are
present but offset by important adverse conse-
quences, the equilibrium between benefits and
harms prevents a strong recommendation. A clear
preponderance of benefit or harm supports stronger
statements for or against a course of action. When the
benefit-harm assessment is balanced, no matter how
good the studies, practitioners should be offered op-
tions rather than recommendations. Such cases mir-
ror the situation described by Bass,5 in which “there
is adequate evidence at hand to support those who
wish to treat...yet the evidence is not so overwhelm-
ing as to suggest that those who do not choose to use
this form of therapy are in error.”

3. Assign Recommendation Strength
Recommendation strength communicates the

guideline developers’ (and the sponsoring organiza-
tions’) assessment of the importance of adherence to
a particular recommendation and is based on both
the quality of the supporting evidence and the mag-
nitude of the potential benefit or harm. The proposed
classification defines 4 levels of policy (strong recom-
mendation, recommendation, option, and no recom-
mendation) based on:

• Four levels of aggregate evidence quality: A, B, C,
and D (see Fig 1);

• Two benefit-harm assessments: clear (ie, substan-
tial) preponderance of benefit or harm versus a
relative balance of benefits and harms; and

• A category for recommendation under exceptional
situations in which evidence cannot be obtained
but clear benefits or harm are evident.

Because guideline recommendations are prescrip-
tive or proscriptive (constraining variation in prac-
tice), guideline developers must follow an approach
that has a high likelihood of doing more good than
harm. The more restrictive the guidance (strong rec-
ommendation), the more certain the guideline devel-
opers and endorsers must be of its correctness. The
AAP believes that its policy makers should be cau-
tious about classifying a recommendation as strong,
lest they jeopardize their credibility by making state-
ments that do not stand up to scientific scrutiny.
Most recommendations are likely to be just that:
recommendations.

When the evidence is of low quality and the ben-
efit-harm equilibrium is balanced, guideline devel-
opers generally should not constrain the clinician’s
discretion by making a recommendation but instead
should designate acceptable alternatives as options.
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Although options do not direct clinicians’ actions
toward one activity or another, they may place
boundaries by delineating appropriate alternative
practices.

When the evidence is scant and the balance of
benefit and harm is unknown, as for example with
some complementary and alternative medicine prac-
tices, no recommendation regarding therapy may be
possible. Stating that no recommendation is possible
provides information but little direction to the clini-
cian. No-recommendation statements are therefore
of limited utility and should be discouraged. In some
cases, guideline developers still may be able to make
policy or offer options based on evidence. For exam-
ple, although there may be no evidence of effective-
ness of a complementary and alternative medicine
practice, developers may be able to recommend that
clinicians should inquire about use of complemen-
tary and alternative medicine and counsel about po-
tential interactions. In other circumstances, guideline
developers might suggest individualization on the
basis of risk and values.

In some cases, a recommendation or strong recom-
mendation may be made when analysis of the bal-
ance of benefits and harms demonstrates an excep-
tional preponderance of benefit or harm and it
would be unethical to perform clinical trials to
“prove” the point. These are almost exclusively sit-
uations of a medical (not social or political) nature.
For example, the anticipated benefit of a recommen-
dation for prescribing anthrax prophylaxis to ex-
posed patients clearly outweighs the expected harms
and calls for a strong recommendation, although
studies do not exist to support the practice. Such
situations with poor evidence but a highly unbal-
anced benefit-harm equation must be unmistakably
differentiated from other circumstances in which

high-quality evidence supports strong recommenda-
tions. Requiring the authors to explicitly state the
benefit-harm proposition opens it up for constructive
debate.

INTERPRETING GUIDELINE RECOMMENDATIONS
How should a clinician interpret recommenda-

tions from the AAP in light of the proposed criteria
for guideline recommendations? Guidelines are
never intended to overrule professional judgment;
rather, they may be viewed as a relative constraint on
individual clinician discretion in a particular clinical
circumstance. Less frequent variation in practice is
expected for a strong recommendation than might be
expected with a recommendation. Options offer the
most opportunity for practice variability.6 Clinicians
should always act and make decisions on behalf of
their patients’ best interests and needs regardless of
guideline recommendations. Guidelines represent
the best judgment of a team of experienced clinicians
and methodologists addressing the scientific evi-
dence for a particular clinical topic.

A strong recommendation means that the commit-
tee believes that the benefits of the recommended
approach clearly exceed the harms of that approach
(or, in the case of a strong negative recommendation,
that the harms clearly exceed the benefits) and that
the quality of the evidence supporting this approach
is either excellent or impossible to obtain. Clinicians
should follow such guidance unless a clear and com-
pelling rationale for acting in a contrary manner is
present.

A recommendation means that the committee be-
lieves that the benefits exceed the harms (or, in the
case of a negative recommendation, that the harms
exceed the benefits), but the quality of the evidence
on which this recommendation is based is not as

Fig 1. Integrating evidence quality ap-
praisal with an assessment of the antic-
ipated balance between benefits and
harms if a policy is carried out leads to
designation of a policy as a strong rec-
ommendation, recommendation, option,
or no recommendation.
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strong. Clinicians also generally should follow such
guidance but also should be alert to new information
and sensitive to patient preferences.

An option means either that the evidence quality
that exists is suspect or that well-designed, well-
conducted studies have demonstrated little clear ad-
vantage to one approach versus another. Options
offer clinicians flexibility in their decision-making
regarding appropriate practice, although they may
set boundaries on alternatives. Patient preference
should have a substantial role in influencing clinical
decision-making, particularly when policies are ex-
pressed as options.

No recommendation is made when there is both a
lack of pertinent evidence and an unclear balance
between benefits and harms. Clinicians should feel
little constraint in their decision-making when ad-
dressing areas with insufficient evidence. Patient
preference should have a substantial role in influenc-
ing clinical decision-making.

The AAP believes that adoption of an explicit,
consistent classification of recommendations will fa-
cilitate communication between the AAP entities that
develop guidelines (committees, sections, and task
forces and the board of directors) and pediatricians
who apply them to clinical practice. We recognize
that any classification system may be considered by
payors in making reimbursement decisions. This
classification is intended only to increase transpar-
ency and to enhance the utility and credibility of
AAP clinical practice guidelines. Direct linkage of
this classification to reimbursement decisions would
be overly simplistic, because recommendation
strength is one of many factors that should be con-
sidered in developing reimbursement policy. Expe-
rience and new knowledge will likely require peri-
odic revision of the proposed classification system.
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Policy Statement—Climatic Heat Stress and
Exercising Children and Adolescents

abstract
Results of new research indicate that, contrary to previous thinking,
youth do not have less effective thermoregulatory ability, insufficient
cardiovascular capacity, or lower physical exertion tolerance com-
pared with adults during exercise in the heat when adequate hydration
is maintained. Accordingly, besides poor hydration status, the primary
determinants of reduced performance and exertional heat-illness risk
in youth during sports and other physical activities in a hot environ-
ment include undue physical exertion, insufficient recovery between
repeated exercise bouts or closely scheduled same-day training ses-
sions or rounds of sports competition, and inappropriately wearing
clothing, uniforms, and protective equipment that play a role in exces-
sive heat retention. Because these known contributing risk factors are
modifiable, exertional heat illness is usually preventable. With appro-
priate preparation, modifications, and monitoring, most healthy chil-
dren and adolescents can safely participate in outdoor sports and
other physical activities through a wide range of challenging warm to
hot climatic conditions. Pediatrics 2011;128:e741–e747

INTRODUCTION
The American Academy of Pediatrics recognizes that appropriate and
sufficient regular physical activity plays a significant part in enhancing
and maintaining health.1–7 However, special consideration, prepara-
tion, modifications, and monitoring are essential when children and
adolescents are engaging in sports or other vigorous physical activi-
ties in warm to hot weather. Exertional heat illness, including heat
exhaustion and heat stroke, might occur even in a temperate environ-
ment, but the risk is highest when children and adolescents are vigor-
ously active outdoors in hot and humid conditions. Severe exertional
heat injury or heat stroke is associated with significant morbidity and
mortality, especially if diagnosis is delayed and appropriate medical
management is not initiated promptly. The Appendix contains defini-
tions of the heat-illness–related terms used in this statement.

Researchers have previously suggested that children are less effective
in regulating body temperature, incur greater cardiovascular strain,
and have lower exercise tolerance during exercise in the heat com-
pared with adults.8–13 However, more recent studies, in which both
groups were exposed to equal relative intensity exercise workloads
and environmental conditions while minimizing dehydration, have
compared 9- to 12-year-old boys and girls to similarly fit and heat-
acclimatized adults. These newer findings indicate that children and
adults have similar rectal and skin temperatures, cardiovascular re-
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sponses, and exercise-tolerance time
during exercise in the heat.14–17 Ac-
cordingly, modifiable evidence-based
determinants of exertional heat-illness
risk in youth should be the focus of
prevention measures.

Current or recent illness increases the
challenge of participating in physical
activity safely in the heat because of
the potential negative residual effects
on hydration status and regulation of
body temperature. This is especially
true for illnesses that involve gastroin-
testinal distress (eg, vomiting, diar-
rhea) and/or fever. Notable chronic
clinical conditions and medications
that contribute to decreased exercise-
heat tolerance and increased exer-
tional heat-illness risk include diabe-
tes insipidus,18 type 2 diabetes
mellitus,19 obesity,20,21 juvenile hyper-
thyroidism (Graves disease),22 cystic fi-

brosis,23 and anticholinergic drugs or
certain other medications that affect
hydration or thermoregulation (eg, a
dopamine-reuptake inhibitor to treat
attention-deficit/hyperactivity disor-
der or enhance performance24 or di-
uretics). Any other chronic or acute
medical condition25 or injury26 that ad-
versely affects water-electrolyte bal-
ance, thermoregulation, and exercise-
heat tolerance warrants particular
concern as well. Sickle cell trait should
also be considered a possible contrib-
uting clinical risk/complicating factor
for vascular dysfunction, exertional
rhabdomyolysis, and collapse related
to red blood cell sickling in youth dur-
ing strenuous physical activity in the
heat.27–29 A previous episode of heat
stroke, however, generally does not
seem to have long-term negative ef-
fects on thermoregulation, exercise-

heat tolerance, or exertional heat-
illness risk, especially for those who
received prompt cooling therapy.30

POLICY AND RECOMMENDATIONS

Most healthy children and adolescents
can safely participate in outdoor
sports and other physical activities
through a wide range of challenging
warm to hot climatic conditions. With
appropriate preparation, modifica-
tions, and monitoring, exertional heat
illness is usually preventable. Table 1
summarizes key heat-illness risk fac-
tors during sports and other physical
activity and recommended responses
(actions) for reducing physiologic
strain and improving safety and activ-
ity tolerance. As heat and humidity in-
crease and as additional other exer-
tional heat-illness risk factors such as
those listed in Table 1 are present, the

TABLE 1 Key Exertional Heat-Illness Risk Factors During Exercise, Sports, and Other Physical Activities and Recommended Responses (Actions) for
Reducing Physiologic Strain and Improving Activity Tolerance and Safety

Risk factors
Hot and/or humid weather
Poor preparation
Not heat-acclimatized
Inadequate prehydration
Little sleep/rest
Poor fitness
Excessive physical exertion
Insufficient rest/recovery time between repeat bouts of high-intensity exercise (eg, repeat sprints)
Insufficient access to fluids and opportunities to rehydrate
Multiple same-day sessions
Insufficient rest/recovery time between practices, games, or matches
Overweight/obese (BMI� 85th percentile for age) and other clinical conditions (eg, diabetes) or medications (eg, attention-deficit/hyperactivity disorder
medications)

Current or recent illness (especially if it involves/involved gastrointestinal distress or fever)
Clothing, uniforms, or protective equipment that contribute to excessive heat retention
Actionsa

Provide and promote consumption of readily accessible fluids at regular intervals before, during, and after activity
Allow gradual introduction and adaptation to the climate, intensity, and duration of activities and uniform/protective gear
Physical activity should be modified
Decrease duration and/or intensity
Increase frequency and duration of breaks (preferably in the shade)
Cancel or reschedule to cooler time
Provide longer rest/recovery time between same-day sessions, games, or matches
Avoid/limit participation if child or adolescent is currently or was recently ill
Closely monitor participants for signs and symptoms of developing heat illness
Ensure that personnel and facilities for effectively treating heat illness are readily available on site
In response to an affected (moderate or severe heat stress) child or adolescent, promptly activate emergency medical services and rapidly cool the victim

With any of these risk factors or other medical conditions25 adversely affecting exercise-heat safety present, some or all of the actions listed may be appropriate responses to reduce
exertional heat-illness risk and improve well-being.
a As environmental conditions becomemore challenging (heat and humidity increase) and as additional other listed risk factors are present, the possible actions to improve safety become
more urgent. Note that each listed action does not necessarily correspond or apply to any particular or every listed risk factor.
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actions for improving safety become
more urgent. Likewise, as the number
of risk factors for exertional heat ill-
ness increases, the maximum environ-
mental heat and humidity level for safe
exercise, sports participation, or other
physical activities will decrease.

Operationally, pediatricians, coaches,
and administrators need to make ap-
propriate recommendations and “on-
the-field” decisions to improve safety
and minimize exertional heat-illness
risk for a team or event as a whole.
However, given individual variations in
health status, conditioning, or other
circumstances, some participants
might not require the same height-
ened concern as other young athletes
who might need implementation of ad-
ditional exertional heat-illness preven-
tion measures and closer monitoring
in the same or a less challenging envi-
ronment. For instance, even with a
heat index of 95°F (35°C), a very fit,
well-hydrated, rested, healthy 12-year-
old who is acclimatized to the hot and
humid conditions can likely safely
compete in a soccer game without sig-
nificant risk to his or her well-being or
safety. On the other hand, with a heat
index of only 85°F (29.4°C), an over-
weight high school football player who
recently recovered from diarrhea and
is running wind sprints at the end of
the second 3-hour workout on an un-
usually warm first day of preseason
football is much more likely to be at
risk of overheating and exertional col-
lapse. These examples also under-
score the infinite number of scenarios
that can alter individual exertional
heat-illness risk. Therefore, it is ex-
tremely difficult to impose appropriate
universal measures for maintaining
optimal safety for all children and ad-
olescents while sensibly allowing
sports participation and other physi-
cal activities to continue. Although Ta-
ble 1 can be used to help guide the
decision-making process in taking ap-

propriate prevention measures, con-
siderably more research is needed to
examine core body-temperature re-
sponses and exertional heat-illness
risk with children and adolescents in
different environmental conditions
during various practice,31 competi-
tion,32 and other physical activity
scenarios.33 With such empirical infor-
mation, appropriate sport- and
activity-specific “heat safety grids” and
field evidence-based prevention, par-
ticipation, and cancellation guidelines
can be developed.

Community pediatricians can be in-
strumental in improving heat safety
for children and adolescents engaged
in youth sports and other physical ac-
tivities by actively participating as
school team physicians or on school
wellness committees or health coun-
cils; on school boards; on local, re-
gional, or national sport or sports
medicine advisory committees; or in
local parks and recreation programs
to educate youth and parents and to
guide coaches and administrators in
developing and implementing effective
exertional heat-illness prevention and
management strategies. However,
field evidence is not currently suffi-
cient to optimally guide pediatricians,
coaches, administrators, and youth
sport governing bodies in making the
most appropriate and advantageous
modifications to play and practice spe-
cific to heat safety or deciding when to
cancel activities altogether if neces-
sary. Accordingly, parents, teachers,
coaches, athletic trainers, and pedia-
tricians as well as youth sports gov-
erning bodies and administrators
should always emphasize and use suit-
able prevention strategies, to the best
of their ability, to improve safety and
appropriately minimize the risk of ex-
ertional heat illness for all children
and adolescents during exercise,
sports participation, and other physi-
cal activities in warm to hot weather.

To this end, the American Academy of
Pediatrics recommends the following.

1. Community and team/school phy-
sicians as well as athletic direc-
tors, community parks and recre-
ation programs, and youth sport
governing bodies should empha-
size comprehensive awareness,
education, and implementation of
effective exertional heat-illness
risk-reduction strategies to
coaches and their staff, athletic
trainers, teachers, administra-
tors, and others who oversee or
assist with exercising children
and adolescents and youth sports,
especially for those involved with
youth and preseason high school
American football.

2. Trained personnel and facilities
capable of effectively treating all
forms of heat illness, especially
exertional heat stroke by rapidly
lowering core body temperature,
should be readily available on site
during all youth athletic activities
and community programs that in-
volve vigorous physical activity
and are held in the heat.

3. Children and adolescents should be
regularly educated on the merits of
proper preparation, ample hydra-
tion, honest reporting, and effec-
tivelymanaging other factors under
their control, such as recovery and
rest, which will directly affect
exercise-heat tolerance and safety.

4. Each child and adolescent should
be given the opportunity to gradu-
ally and safely adapt to preseason
practice and conditioning, sport
participation, or other physical ac-
tivity in the heat by appropriate
and progressive acclimatization.
This process includes graduated
exposure (typically over a 10- to
14-day period) to the environment,
intensity, duration, and volume of
physical activity and to the insulat-
ing and metabolic effects of
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wearing various uniform and
protective-equipment configura-
tions. Specific guidelines for
American youth football are avail-
able34,35 and can be used as a basis
for developing other youth sports-
acclimatization and practice-
modification/monitoring strategies.

5. Sufficient, sanitary, and appropri-
ate fluid should be readily acces-
sible and consumed at regular in-
tervals before, during, and after
all sports participation and other
physical activities to offset sweat
loss and maintain adequate hy-
dration while avoiding overdrink-
ing. Generally, 100 to 250 mL (ap-
proximately 3–8 oz) every 20
minutes for 9- to 12-year-olds and
up to 1.0 to 1.5 L (approximately
34–50 oz) per hour for adolescent
boys and girls is enough to
sufficiently minimize sweating-
induced body-water deficits dur-
ing exercise and other physical ac-
tivity as long as their preactivity
hydration status is good. Preactiv-
ity to postactivity body-weight
changes can provide more spe-
cific insight to a person’s hydra-
tion status and rehydration needs.
Although water is often sufficient
to maintain adequate hydration,
long-duration (eg,�1-hour) or re-
peated same-day sessions of
strenuous exercise, sport partici-
pation, or other physical activity
might warrant including electrolyte-
supplemented beverages that em-
phasize sodium tomore effectively
optimize rehydration.36–40 This is
especially justified in warm- to
hot-weather conditions, when
sweat loss is extensive.

6. Exercise, sport participation, and
other physical activity should be
modified for safety in relation to
the degree of environmental heat
stress: air temperature, humidity,
and solar radiation, as indicated

by the heat index orwet-bulb globe
temperature (WBGT), for those
with access to such a device. Effec-
tive modifications include lower-
ing the intensity and/or shorten-
ing the activity duration and
increasing the frequency and du-
ration of breaks, which would
preferably be in the shade. Individ-
ual medical conditions25 and other
risk factors identified by a prepar-
ticipation physical examination or
as indicated by a more recent
change in health status that could
lower tolerance for exercise in the
heat and increase risk for exer-
tional heat illness should also
prompt these and additional mod-
ifications (see Table 1).

7. Any child or adolescent should
avoid or limit exercise, sport par-
ticipation, or other physical activ-
ity in the heat if he or she is cur-
rently ill or is recovering from an
illness, especially those involving
gastrointestinal distress (eg, vom-
iting, diarrhea) and/or fever.

8. Supervisory staff such as coaches,
athletic trainers, physical educa-
tion teachers, and playground
aides should receive appropriate
training and closely monitor all
children and adolescents at all
times during sports and other
physical activity in the heat for
signs and symptoms of developing
heat illness. Any significant deteri-
oration in performance with nota-
ble signs of struggling, negative
changes in personality or mental
status, or other concerning clini-
cal markers of well-being, includ-
ing pallor, bright-red flushing,
dizziness, headache, excessive fa-
tigue, vomiting, or complaints of
feeling cold or extremely hot,
should be sufficient reason to im-
mediately stop participation and
seek appropriate medical atten-
tion for those affected. First aid for

evolving heat illness should not
be delayed. Anyone experiencing
exertional heat illness should
not return to practice or compe-
tition, recreational play, or other
physical activity for the remain-
der of the current session,
game/match, or play/activity
period.

9. An emergency action plan with
clearly defined written protocols
should be developed and in place
ahead of time. Emergency medical
services (EMS) communication
should be activated immediately
for any child or adolescent who
collapses or exhibits moderate or
severe central nervous system
dysfunction or encephalopathy
during or after practice, competi-
tion, or other physical activity in
the heat, especially if the child or
adolescent is wearing a uniform
and/or protective equipment that
is potentially contributing to addi-
tional heat storage. Although
treatment should not be delayed
pending core body-temperature
verification, when feasible, rectal
temperature should be promptly
checked by trained personnel and,
if indicated (rectal temperature�
40°C [104°F]), on-site whole-body
rapid cooling using proven tech-
niques should be initiated without
delay.41–44 This process includes
promptly moving the victim to the
shade, immediately removing pro-
tective equipment and clothing,
and cooling by cold- or ice-water
immersion (preferred, most effec-
tive method) or by applying ice
packs to the neck, axillae, and
groin and rotating ice-water–
soaked towels to all other areas of
the body until rectal temperature
reaches just under 39°C (approxi-
mately 102°F) or the victim shows
clinical improvement. If rectal
temperature cannot be assessed
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in a child or adolescent with clini-
cal signs or symptoms suggestive
of moderate or severe heat stress,
appropriate treatment should not
be delayed. Prompt rapid cooling
for 10 to 15 minutes and, if the
child or adolescent is alert enough
to ingest fluid, hydration should be
initiated by attending staff while
awaiting the arrival of medical
assistance.

10. To improve athlete safety and per-
formance, youth sports governing
bodies, tournament directors, and
other event administrators should
provide adequate rest and recov-
ery periods of 2 hours ormore be-
tween same-day contests in warm
to hot weather to allow sufficient
recovery and rehydration.45,46

11. In conditions of extreme heat or
humidity when children or adoles-
cents can no longer maintain ther-
mal balance, safety should be the
priority, and outdoor contests and
practice sessions should be can-
celed or rescheduled to cooler
times, even if it means playing or
practicing very early in the day or
later in the evening.

APPENDIX: DEFINITIONS

Heat stress: High air temperature, hu-
midity, and solar radiation that lead to
perceived discomfort and physiologic
strain when children and adolescents
are exposed to such environmental
conditions, especially during vigorous
exercise and other physical activity.

Exertional heat illness: A spectrum of
clinical conditions that range from
muscle (heat) cramps, heat syncope,
and heat exhaustion to life-threatening
heat stroke incurred as a result of ex-
ercise or other physical activity in the
heat.

Heat exhaustion: Moderate heat ill-
ness, characterized by the inability to
maintain blood pressure and sustain
adequate cardiac output, that results
from strenuous exercise or other
physical activity, environmental heat
stress, acute dehydration, and energy
depletion. Signs and symptoms in-
clude weakness, dizziness, nausea,
syncope, and headache; core body
temperature is�104°F (40°C).

Exertional heat stroke: Severe multi-
system heat illness, characterized by
central nervous system abnormalities
such as delirium, convulsions, or
coma, endotoxemia, circulatory fail-
ure, temperature-control dysregula-
tion, and, potentially, organ and tissue
damage, that results from an elevated
core body temperature (�104°F
[�40°C]) that is induced by strenuous
exercise or other physical activity and
typically (not always) high environ-
mental heat stress.

Heat injury: Profound damage and dys-
function to the brain, heart, liver, kid-
neys, intestine, spleen, or muscle in-
duced by excessive sustained core body
temperature associated with incurring
exertional heat stroke, especially for
those victims in whom signs and/or
symptoms are not promptly recognized
and are not treated effectively (rapidly
cooled) in a timely manner.
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CLINICAL REPORT

Clinical Genetic Evaluation of the
Child With Mental Retardation or
Developmental Delays
John B. Moeschler, MD, Michael Shevell, MD, and the Committee on Genetics

ABSTRACT
This clinical report describes the clinical genetic evaluation of the child with
developmental delays or mental retardation. The purpose of this report is to
describe the optimal clinical genetics diagnostic evaluation to assist pediatricians in
providing a medical home for children with developmental delays or mental
retardation and their families. The literature supports the benefit of expert clinical
judgment by a consulting clinical geneticist in the diagnostic evaluation. However,
it is recognized that local factors may preclude this particular option. No single
approach to the diagnostic process is supported by the literature. This report
addresses the diagnostic importance of clinical history, 3-generation family his-
tory, dysmorphologic examination, neurologic examination, chromosome analysis
(�650 bands), fragile X molecular genetic testing, fluorescence in situ hybridiza-
tion studies for subtelomere chromosome rearrangements, molecular genetic test-
ing for typical and atypical presentations of known syndromes, computed tomog-
raphy and/or magnetic resonance brain imaging, and targeted studies for
metabolic disorders.

INTRODUCTION
The purpose of this clinical report of the American Academy of Pediatrics (AAP)
Committee on Genetics is to describe an optimal clinical genetics evaluation of the
child with developmental delays or mental retardation (DD/MR). Developmental
surveillance is an integral component of a primary care medical home, and much
is written about the importance of early identification and referral of children with
developmental delays. For example, in “Developmental Surveillance and Screen-
ing of Infants and Young Children,” the AAP Committee on Children With
Disabilities discusses the importance of early identification and referral of infants
with developmental delays by the primary care pediatrician and the importance of
the pediatrician’s responsibility to “determine the cause of delays or refer to
appropriate consultant for determination.”1 No AAP statement has addressed the
elements that constitute an optimal diagnostic evaluation of the infant or young
child with DD/MR. This clinical report focuses on the diagnostic evaluation once
the primary care pediatrician or other health care professional determines that
there is a developmental delay. The goal of this diagnostic evaluation is to identify
the etiology of the disability, including any medical genetic cause. The medical
genetics diagnostic evaluation takes place within the context of a comprehensive
evaluation of a child’s neurodevelopmental status, which is designed to address
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the child’s developmental management needs and guide
the etiologic evaluation process.2–5 The primary care pe-
diatrician has a role in determining whether neurologic,
developmental pediatrics, audiologic, or ophthalmologic
evaluations, as well as other rehabilitative services, are
needed in the child’s neurodevelopmental diagnosis.
Many primary care pediatricians will initiate aspects of
the diagnostic evaluation; others will seek specialty con-
sultation before embarking on the diagnostic evaluation.
It is appropriate for the individual pediatrician to deter-
mine the diagnostic approach that is optimal for a par-
ticular child and family.

The type of developmental delay identified is an im-
portant preliminary step, because such typing influences
the path of investigation that is undertaken later. The
focus of this report is the child with cognitive develop-
mental delays rather than those with motor delays or
language delays solely. Such delays require accurate
documentation using norm-referenced and age-appro-
priate standardized measures of development by experi-
enced pediatricians or developmental specialists when-
ever feasible.6,7 The term “developmental delay” is
usually reserved for younger children (typically younger
than 5 years), and the term “mental retardation” is usu-
ally applied to older children when IQ testing is valid and
reliable.8 Children with developmental delays are those
who present with delays in the attainment of develop-
mental milestones at the expected age. Developmental
delays imply deficits in learning and adaptation,2 which
may be significant and predict later cognitive or intellec-
tual disability. However, delays in development, espe-
cially those that are mild, may be transient and lack
predictive reliability for mental retardation or other de-
velopmental disabilities.

Mental retardation (often referred to as “intellectual
disability” and “cognitive disability”) is a lifelong disabil-
ity that presents in infancy or the early childhood years
but cannot be diagnosed until the child is older than 5
years, when standardized measures of intelligence be-
come reliable and valid. The American Association on
Mental Retardation defines mental retardation by mea-
sures of 3 domains: intelligence (IQ), adaptive behavior,
and systems of supports. Thus, one cannot rely solely on
the measure of IQ to define mental retardation.9

The prevalence of developmental delay is estimated at
1% to 3% based on the rate often quoted for mental
retardation.2 However, this may be an overestimate.10,11

The US Department of Education data from 1993 indi-
cated a rate of 1.14%, although there are state-to-state
variations in rates.12 Developmental disabilities, taken
together, affect 5% to 10% of all children.13

Developmental surveillance is one important compo-
nent of a primary care medical home. The AAP Com-
mittee on Children With Disabilities states: “All infants
and young children should be screened for developmen-
tal delays. Screening procedures should be incorporated

into the ongoing health care of the child as part of the
provision of a medical home, as defined by the Acade-
my.”1 Developmental screening or surveillance identifies
those who may need further evaluation and referral for
services. Of those who are screened and identified with
developmental delays, only a subset of the whole will be
diagnosed with developmental delays that indicate the
presence of a cognitive disability and for which this
suggested diagnostic evaluation is warranted. The pro-
portion of children who will have developmental delays
detected on screening depends on the psychometric
characteristics of the screening method used, including
sensitivity and specificity of the screening test.14

The diagnosis of mental retardation cannot be made
accurately or reliably until the child is at least 5 years of
age; therefore, many children will continue with the
diagnosis of developmental delay until 5 years or older.
Thus, developmental delay might be considered as a set
of symptoms and signs (a “phenotype”) for which a
variety of etiologies are known.

This clinical report will not address the etiologic eval-
uation of young children who are diagnosed with cere-
bral palsy, autism, or a single-domain developmental
delay (gross motor delay or specific language impair-
ment). Some children present with both developmental
delay and features of autism. In such cases, the judgment
of the clinical geneticist will be important in determining
the evaluation of the child depending on the primary
neurodevelopmental diagnosis. It is recognized that the
determination that an infant or young child has a cog-
nitive disability can be a matter of clinical judgment, and
it is important for the pediatrician and consulting clinical
geneticist to discuss this before deciding on the best
approach to the diagnostic evaluation.

Pediatricians are key in the process that ultimately
leads to making a diagnosis of DD/MR. Pediatricians
often are charged with explaining the etiology of the
child’s DD/MR to the family as one role in providing a
medical home.1 The primary care pediatrician, by pro-
viding the medical home, is key in translating diagnostic
results to help families develop an integrated, anticipa-
tory plan including health care, education, and eventual
transition planning.15

The yield of etiologic evaluations of children with
DD/MR vary widely (10% to 81%).2–5 The wide varia-
tion reflects many factors, such as study population dif-
ferences, extent of the diagnostic evaluation, era during
which the study was completed, and improving diagnos-
tic technologic advances over time. There is also wide
variation in the category of reported causes of mental
retardation: 18.6% to 44.5% of cases have exogenous
causes, such as teratogen exposure or infection, and
17.4% to 47.1% have genetic causes.11,16–18

For the purposes of this clinical report, we have
adopted the definition of “etiology” proposed by
Schaefer and Bodensteiner19: “a specific diagnosis [is]
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that [which] can be translated into useful clinical infor-
mation for the family, including providing information
about prognosis, recurrence risks, and preferred modes
of available therapy.” For example, agenesis of the cor-
pus callosum is a finding or sign and not a diagnosis,
whereas Down syndrome is a clinical diagnosis, and
when confirmed by a routine chromosome study, there
is certainty that the clinical diagnosis is correct and in-
dication as to how the patient came to have trisomy 21
(eg, nondisjunction versus translocation).

Pediatricians are expected to know the elements that
constitute an optimal clinical genetics diagnostic evalu-
ation for the cause of DD/MR. Families of children with
DD/MR expect and deserve to know, whenever possible,
the underlying etiology of their child’s diagnosis. Pedia-
tricians often refer such patients to consultants, includ-
ing clinical geneticists, to assist with diagnosis and man-
agement and would benefit from knowing what
represents an optimal evaluation. Knowing what is
likely to be involved in the clinical genetics diagnostic
evaluation will assist pediatricians in preparing the fam-
ily for what to expect during the course of the evaluation
and in integrating a diagnosis into the care provided to
the child and family (Table 1).

Recently, the American College of Medical Genetics3

and the American Academy of Neurology and Child
Neurology Society2 published statements on the evalu-
ation of children with DD/MR. This clinical report will
refer to these statements and to more recent literature to
support this description of an optimal medical genetics
evaluation for DD/MR. The AAP recognizes that the
evaluation of a child is tailored to the specific facts of that

child’s situation as defined by the child, family, and
referring pediatrician and that the consulting clinical
geneticist will use clinical judgment in devising the most
appropriate diagnostic evaluation schema. As Curry et
al3 stated, “there was no uniform consensus regarding
the ‘right’ or ‘wrong’ approach. No unifying or single
algorithm was found appropriate for every patient or
every situation. A large number of variables currently
affect the physician’s evaluation process.” And although
Shevell et al2 suggested a diagnostic algorithm, they
acknowledge that there are few systematic studies of the
process of evaluation. Cost savings are documented20

when the evaluation process suggested by Shevell et al2

is used, compared with that of a group of specialists not
following a particular process; the diagnostic rate was no
different. The AAP Committee on Genetics favors an
approach modified from that suggested by van
Karnebeek et al,4 because it emphasizes the importance
of the clinical history, family history, and diagnostic skill
of the clinical geneticist (Fig 1).

EXPECTED OUTCOMES OF AMEDIAL GENETICS EVALUATION
There is no systematic study of the benefits (or harms) of
a comprehensive evaluation of the child with DD/MR.
However, there are recurring statements of likely bene-
fits for parents and patients in the literature.3,21–24 For
example, Shevell21 indicated that the “etiologic diagnosis
in the young child has immediate implications with re-
spect to recurrence risks and therapeutic imperatives,
possessing the potential to modify management and ex-
pected outcomes” and that “future medical challenges
and the actual prognosis for the disabled child can be
more accurately addressed.” The family of a child with
DD/MR often experiences the feeling of a loss of con-
trol,25 and a diagnosis can contribute to the family feeling
in control once more. “As physicians we have experi-
ence with other children who have the same disorder,
access to management programs, knowledge of the prog-
nosis, awareness of research on understanding the dis-
ease and many other elements that when shared with
the parents will give them a feeling that some control is
possible”23 (Table 2).

KEY COMPONENTS OF THE GENETICS EVALUATION
The referring pediatrician and the family will benefit
from knowing what to expect from the medical genetics
consultation and evaluation. The approach to a child
with DD/MR includes the clinical history (including pre-
natal and birth histories), family history and construc-
tion of a pedigree of 3 generations or more, and physical
and neurologic examinations, emphasizing the exami-
nation for minor anomalies and neurologic or behavioral
signs that might suggest a specific recognizable syn-
drome or diagnosis (Table 3). After this clinical consul-
tation, judicious use of laboratory tests, imaging, and

TABLE 1 What Families Might Expect From the Clinical Genetics
Evaluation

Before visit Request for child’s medical charts;
neurodevelopmental test results; all medical
test results; copies of MRI, CT, or other
imaging studies

Request to bring photographs of child and family
members

Asked about the family history
Asked to set aside sufficient time for prolonged
consultation

At the visit Clarify the purpose of the visit
Review the child’s medical history and
neurodevelopmental status

Review family history (�3 generations)
Complete physical and neurologic examinations
Geneticist’s initial impressions discussed

After the visit Clinical photographs
Laboratory studies (blood and/or urine tests)
Arrangements for MRI or CT studies
Arrangements for other consultations (eg,
neurology, developmental pediatrics,
ophthalmology, etc)

Arrangements for ongoing communication and
follow-up visits
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other consultant services can be anticipated with most
patients.

Family History
An optimal medical genetics evaluation starts with a
comprehensive history and physical examination, in-

cluding a 3-generation family history with particular
attention to family members with mental retardation,
developmental delays, psychiatric diagnoses, congenital
malformations, miscarriages, stillbirths, and early child-
hood deaths. The medical and family history allows for
the clinical geneticist to suspect an etiology and helps in

FIGURE 1
Approach to the clinical genetics evaluation for DD/MR.
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guiding the diagnostic evaluation; it does not stand alone
and is important only in the context of the clinical ex-
amination. The family history can help in suggesting a
diagnosis, particularly when other family members are
affected similarly. This is important especially in the case
of male patients who have male relatives with DD/MR,
related through females who are not mentally retarded.
Such a pedigree suggests an X-linked genetic cause of
DD/MR and requires special attention (see section on
fragile X testing later in this report).

The Dysmorphologic Examination
Pediatricians and families can expect that an optimal
clinical genetics evaluation will include a thorough ex-

amination for minor anomalies that might suggest an
etiology or contribute to the recognition of a particular
diagnostic pattern—a dysmorphologic examination.26–28

Schaefer and Bodensteiner19 state that the “association
of mental retardation and congenital malformations has
long been recognized” and that “a necessary component
of the evaluation of the child with idiopathic mental
retardation is a comprehensive dysmorphologic exami-
nation.”

Several studies of etiology of mental retardation sug-
gest that the dysmorphologic examination and syn-
drome recognition by an experienced clinical geneticist
is the critical diagnostic modality. An early study of the
co-occurrence of mental retardation and minor anoma-
lies was that of Smith and Bostian.29 The authors exam-
ined 50 children with mental retardation of unknown
cause for the numbers and kinds of minor anomalies;
controls consisted of 100 children without mental retar-
dation. They found that 42% of the children with
DD/MR had 3 or more minor anomalies, compared with
none of the controls. They concluded that the etiology of
the mental retardation was abnormal development of
the central nervous system (CNS) heralded by the pres-
ence of the minor anomalies on the surface examina-
tion. Hunter18 completed a retrospective study of the
diagnostic evaluation of 411 children with mental retar-
dation referred to a university-based genetics center be-
tween 1986 and 1997. He found that “physical findings
in the patient were the most important factors in deter-
mining whether or not a diagnosis was made. . . A diag-
nosis was significantly more likely when a patient was
noted to have an unusual appearance (sic) and, al-
though the numbers are small, the presence of a major
malformation did not increase the diagnostic rate. Half
the diagnoses were made on the basis of a key finding
(eg, velopharyngeal incompetence) or the Gestalt of the
patient.”

In a prospective study of patients referred to a uni-
versity hospital clinical genetics center in Amsterdam,
Netherlands, for diagnostic evaluation for DD/MR, van
Karnebeek et al5 studied 281 children prospectively and
made etiologic diagnoses in 150 (54%). One third of
these diagnoses were made on the basis of history and
examination alone; in another one third, history and
examination provided essential clues to the diagnosis,
later confirmed by additional studies; and laboratory
studies alone provided diagnoses in the remaining one
third. For example, in patients with Prader-Willi syn-
drome, these authors felt the history and examination
were contributory to the diagnosis and the molecular
genetic analysis was essential for the diagnosis. Using
these definitions, they found that the dysmorphologic
examination was contributory to the diagnosis in 79% of
cases and essential in 62%. This study found that on the
basis of clinical history alone, a diagnosis could be estab-

TABLE 2 Expected Benefits of Evaluation for DD/MR3

For parents Questions addressed
What is the cause of my child’s delays?
How did this happen?
Are there medical complications?
What can we expect in the future?
Is there treatment?
Will this happen again in future children?
Can it be prevented in future children?
Can we test for it in future pregnancies?
Are others in my family at risk?
How can I learn more?
What support resources are available?

For pediatricians Clarification of etiology, prognosis, genetic
mechanism(s), recurrence risks, treatment
options

Avoidance of unnecessary tests
Information regarding management or

surveillance and family support
Research/treatment protocols
Co-management of appropriate patients

TABLE 3 Selected Clinical Findings or Laboratory Abnormalities
Suggesting a Metabolic Disorder3

Failure of appropriate growth
Recurrent unexplained illness
Seizures
Ataxia
Loss of psychomotor skills
Hypotonia
“Coarse” appearance
Eye abnormalities (cataracts, ophthalmoplegia, corneal clouding, abnormal

retina)
Recurrent somnolence/coma
Abnormal sexual differentiation
Arachnodactyly
Hepatosplenomegaly
Metabolic/lactic acidosis
Hyperuricemia
Hyperammonemia
Low cholesterol
Structural hair abnormalities
Unexplained deafness
Bone abnormalities (dysostosis, occipital horns, punctuate calcifications)
Skin abnormalities (angiokeratoma, “orange-peel” skin, ichthyosis)
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lished in 1 of 20 patients, and on the basis of physical
examination alone, a diagnosis could be established in 1
of 30 patients. On the basis of history and examination
together, a diagnosis was made in 1 of 3 patients. In
addition, the clinical history and examination provided
essential guidance to the clinician regarding which ad-
ditional investigations should be performed. The addi-
tional investigations (laboratory and consultation) al-
lowed for diagnosis in another one third of the patients
in the study.

Similarly, Battaglia and Carey30 found that a “patho-
genetic diagnosis” could be identified in 80% of all pa-
tients; of these, half were diagnosed by history and phys-
ical examination alone. Majnemer and Shevell7 found
that a diagnosis was made in 63.3% of patients with
“global developmental delays”; of this total, the diagno-
sis was made by history and physical examination alone
in 18.4%. Shevell et al22 studied 99 children with global
developmental delays prospectively, and in 44, an etiol-
ogy was determined. Of these 44, 15 (38.6%) had diag-
noses made by history and physical examination alone.
It is emphasized that Wood lamp examination for neu-
rocutaneous disorders, such as tuberous sclerosis, is an
essential component of the diagnostic evaluation. Thus,
the dysmorphologic examination by the experienced
clinical geneticist is a key element of the diagnostic eval-
uation.

Neurologic Examination
Like the dysmorphologic examination, the neurologic
examination (defined as the physical examination fo-
cused on detecting neurologic abnormalities) is consid-
ered essential in the evaluation of every child with DD/
MR. However, there are few systematic studies of the
utility of the neurologic examination in establishing a
diagnosis. For example, in their review, Majnemer and
Shevell7 included in this category the utility of electro-
encephalography (EEG) and neuroimaging by computed
tomography (CT) or magnetic resonance imaging (MRI).
The role of the neurologic examination itself is addressed
by van Karnebeek et al4 in their systematic review. They
included 5 studies that addressed the neurologic exam-
ination alone18,31–34 and reported that the total yield of
etiologic diagnoses in all studies was 42.9%, which
means that 42.9% of patients presenting with DD/MR
had abnormalities, which typically included cerebral
palsy, muscle weakness, spasticity, paresis, and micro-
cephaly. Finding such abnormalities on neurologic ex-
amination assisted in determining the need for addi-
tional studies, such as EEG, neuroimaging or molecular
genetic testing, or referral to other specialists.

Cytogenetic Studies
Cytogenetic studies in the evaluation of children with
DD/MR are to be expected in all children for whom the
etiology of DD/MR is unknown. The reported frequency

of chromosome anomalies detected by high-resolution
karyotyping (ie, �650 bands) in patients evaluated for
DD/MR varies between 9% and 36%.35 In a recent re-
view of the frequency of cytogenetic abnormalities in the
evaluation of patients with mental retardation by van
Karnebeek et al,5 the authors found the median fre-
quency of detected chromosome abnormalities was
nearly 1 in 10 patients investigated. Their review noted
a wide range of reported frequencies of chromosome
abnormalities causing mental retardation—from 2% to
50% depending on the variation in the study design
among published reports. They found that chromosome
abnormalities were present in all categories of mental
retardation (mild to profound) and in both genders. The
authors concluded that cytogenetic studies are a “valu-
able diagnostic technique” in the evaluation of children
with DD/MR. In a recent prospective study of the etiol-
ogy of mental retardation in which karyotyping was
performed in 266 children in Amsterdam, van
Karnebeek et al31 found that 21 children (8.3%) had
abnormalities (8 numerical, 13 structural). These au-
thors found that there was a relationship between the
number of minor anomalies and the likelihood of a
chromosomal abnormality: a higher number of anoma-
lies (more than 6) indicated a significantly higher likeli-
hood to find a chromosomal abnormality. They con-
cluded that all patients with no known cause for the
DD/MR should have chromosome analysis performed.

Likewise, a review by Shevell et al2 reported the range
of chromosomal abnormalities found on routine cytoge-
netic analysis to be 2.93% to 11.6%, with a median of
3.7%. They concluded that “routine cytogenetic testing
is indicated in the evaluation of the child with develop-
mental delay even in the absence of dysmorphic features
or clinical features suggestive of a syndrome.” They cite
Graham and Selikowitz,36 who found that 4 of 10 pa-
tients with mental retardation attributable to chromo-
somal abnormalities had no dysmorphic features. Curry
et al3 state that “chromosome analysis in the individual
with mental retardation is generally regarded as a main-
stay in the overall evaluation process.” van Karnebeek et
al4 found that approximately 10% of all patients with
DD/MR had a chromosomal abnormality and recom-
mended routine karyotyping in all patients for whom
the etiology of the DD/MR was unknown. It is key that
the cytogenetic study be reviewed by the clinical genet-
icist during the evaluation of a particular child. At times,
a clinical geneticist may request a second chromosomal
analysis for a number of reasons, ranging from high
clinical suspicion of a certain chromosomal diagnosis to
a desire to have a chromosomal study of sufficient bands
to find smaller rearrangements, such as a 700-band
study. Thus, pediatricians and families can anticipate
that a routine chromosome analysis will be recom-
mended for those patients in whom an etiology is not
recognized after the clinical history and examination.
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Submicroscopic Subtelomeric Rearrangements
Approximately half of all structural chromosomal abnor-
malities (“segmental aneusomies”) include the telomere
of the chromosome. A test for the absence of the func-
tional end of the chromosome (subtelomere region) will
effectively evaluate many potential abnormalities of that
chromosome and, thus, the cause of the DD/MR. Many
deletions of the telomeres are visible by standard tech-
niques, and the syndromes caused by such deletions are
often clinically recognizable (eg, cri-du-chat syndrome,
which is caused by the deletion of the telomere of the
short [p] arm of chromosome 5). However, deletions of
other subtelomeric regions lead to a phenotype that is
not recognized easily, and the deletions often go unde-
tected by routine karyotyping.

Recently, fluorescence in situ hybridization (FISH)
techniques have been applied to examine the subtelo-
meric regions of each chromosome for abnormalities
that are known to cause mental retardation.37–44 Since a
complete set of FISH probes has become available clini-
cally, the utility of these probes has been demonstrated
by the numerous reports of patients with mental retar-
dation who have had a previously normal routine karyo-
type, suggesting that subtelomeric abnormalities (dele-
tions or duplications of chromosome regions) are second
only to Down syndrome as the most common cause of
mental retardation.41,45 Some deletions and duplications
of clinically significant chromosome material at the telo-
meres are not visible by standard karyotype analytic
techniques; these are often referred to as “cryptic” sub-
telomeric chromosome anomalies (ie, they are not de-
tectable by routine cytogenetic testing). The newer FISH
techniques have allowed more sensitive analysis of the
telomeres for clinically significant abnormalities.

The application of the FISH technique to examine the
subtelomere region of each chromosome has led to the
recognition that approximately 7.4% of children with
moderate to severe mental retardation who have had
normal results of routine chromosome analysis have an
abnormality detected (either a deletion or duplication,
sometimes both) by the FISH technique to explain their
mental retardation. Also, 0.5% of children with mild
mental retardation of previously unknown etiology have
been found to have cryptic telomere rearrangements as
the etiology.41,45 Only a few subtelomeric syndromes
have been delineated to date (Table 4).

Most subtelomeric abnormalities detected by FISH
cause mental retardation syndromes that have not been
fully delineated, thus making recognition and selection
of patients for such testing challenging and counseling
families regarding the natural history of their child’s
diagnosis difficult.

There have been apparent subtelomere deletions de-
tected by FISH techniques that have been proven to be
benign familial “variations” and not the cause of the
child’s DD/MR. Such “false positives” are thought to be

rare31 but complicate the evaluation of patients and their
families by requiring parental samples for confirmation.

Biesecker45 reviewed 14 studies involving 1718 sub-
jects who were selected on the basis of mental retarda-
tion, growth retardation, major and minor anomalies,
exclusion of known diagnosis, and familial versus spo-
radic occurrence. It is notable that even with the varia-
tion in subject selection criteria from study to study,
there was a relatively constant yield of subtelomere ab-
normalities detected by FISH of approximately 6%. The
presence of major and minor physical anomalies did not
affect the yield; however, the yield was higher among
familial cases compared with sporadic cases. de Vries et
al47 have proposed a 5-item checklist designed to in-
crease the yield of FISH subtelomere studies; using a
score of �3 as a cutoff for subtelomere testing, the
authors note that approximately 20% of cases could be
excluded from testing without missing a subtelomeric
case.

Thus, when the standard karyotype is normal, a FISH
study for subtelomere rearrangements is an important
diagnostic component in the evaluation of the child with
DD/MR.

The use of microarray comparative genomic hybrid-
ization in the evaluation of children with DD/MR might
be considered best as “emerging technology.”47 This
methodology promises to detect abnormal copy num-
bers of DNA sequences—deletions and duplications of
very small segments of the entire chromosomes. Cur-
rently, this testing technique samples many known clin-
ically important loci simultaneously in addition to the
subtelomeres and pericentric regions of all chromo-
somes. Some clinical geneticists have begun to take ad-
vantage of this testing technique in patients with undi-
agnosed DD/MR because it is an efficient method for
subtelomere testing and can be used to confirm clinical
suspicion on certain diagnoses (eg, Williams syndrome).
It appears that this method will increase the clinician’s
ability to determine the cause of DD/MR, particularly in
cases with minor anomalies. There are currently insuf-
ficient published reports of the use of this technology in
the evaluation of the child with DD/MR. At the time of

TABLE 4 Recognizable Syndromes Caused by Subtelomeric
Abnormalities Detected by FISH Technique

Chromosome
Syndrome

Key Features

1pter deletion Growth retardation; mental retardation; seizures; visual
problems; large anterior fontanelle; asymmetric and
low-set, dysplastic ears; deep-set eyes; depressed nasal
bridge; pointed chin; and fifth finger clinodactyly72,73

1p36.3 deletion Ebstein anomaly; mental retardation72–74

1qter deletion Microcephaly; growth and mental retardation; corpus
callosum abnormalities; cardiac anomalies;
hypospadias; characteristic facial features75

22qter deletion Developmental delay; hypotonia; absent speech; and
normal growth or somatic overgrowth76–79
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this writing, a few clinical laboratories are offering this
type of testing.

Molecular Genetic Diagnostic Testing and Fragile X Syndrome
Molecular genetic diagnostic testing is used to establish
the genetic etiology for DD/MR when the diagnosis is
considered established clinically (eg, a girl who fulfills
established clinical diagnostic criteria for typical Rett
syndrome) or suspected clinically (a young boy with
nonspecific mental retardation suspected to have fragile
X syndrome).

Fragile X Syndrome
Fragile X syndrome is said to be the most common
genetic cause of DD/MR,2 yet reviews suggest that only
approximately 2.0% of patients with mental retardation
(both genders) will be found to have a mutation in this
gene (with prevalence ranging from 0% to 28.6%).4 In
their comprehensive review of the literature, van
Karnebeek et al4 found that those with more significant
mental retardation are more likely to have positive re-
sults of fragile X testing (4.1%), compared with those
with milder delays or borderline intelligence testing re-
sults (1.0%). In a large study of unselected school-aged
patients with mental retardation, de Vries et al48,49 re-
ported a prevalence of fragile X diagnosed by molecular
genetic testing to be 0.7%, with a higher prevalence
among boys (1.0% for boys, 0.3% for girls). There have
been a number of studies using clinical checklists aimed
at improving identification of patients for whom fragile
X testing is warranted. For example, de Vries et al49

found that a 7-item clinical checklist increased the mo-
lecular genetic diagnostic yield to 7.6% without the loss
of cases identified. This checklist included positive family
history of mental retardation, long jaw or high forehead,
large and/or protuberant ears, hyperextensible joints,
soft and velvety palmar skin with redundancy on the
dorsum of the hands, testicular enlargement, and behav-
iors of initial shyness and lack of eye contact followed by
friendliness and verbosity. Other checklists designed to
increase the efficiency of fragile X genetic testing have
been used with results that are generally positive.50–54

However, the design of such checklists varies, and com-
parisons among them are difficult. Generally, they in-
cluded male gender, a positive family history for mental
retardation, and absence of microcephaly.

At a consensus conference convened by the American
College of Medical Genetics, it was recommended that
fragile X testing be “strongly considered in both males
and females with unexplained mental retardation espe-
cially in the presence of a positive family history, a
consistent physical and behavioral phenotype and ab-
sence of major structural abnormalities.”3 Likewise, the
Child Neurology Society and American Academy of
Neurology advise in a practice parameter that fragile X
testing be “considered in the evaluation of the child with

global developmental delay” and that “clinical preselec-
tion may narrow the focus of who can be tested without
sacrificing diagnostic yield.”2 van Karnebeek et al4 rec-
ommend that all boys with unexplained mental retarda-
tion have molecular genetic testing for fragile X syn-
drome but caution that routine testing of girls is not
warranted unless there are indications of increased risk
(eg, a positive family history).

Pediatricians and families can expect that clinical ge-
neticists are likely to recommend testing for fragile X
syndrome in any child with undiagnosed DD/MR, par-
ticularly if there are findings in the history or examina-
tion suggestive of this diagnosis. Molecular genetic test-
ing for fragile X is highly sensitive and specific and is
considered the diagnostic standard for fragile X syn-
drome.55

Other Molecular Genetic Testing
There are situations in which the clinical geneticist may
establish a clinical diagnosis and use genetic testing to
confirm it (much in the same way that the clinical diag-
nosis of Down syndrome is confirmed by karyotyping).
In addition to confirming the clinical diagnosis, genetic
testing may be important for describing the genetic
mechanism for the diagnosis and for improving the pre-
cision of genetic counseling. For example, Angelman
syndrome might be attributable to one of several genetic
mechanisms (interstitial deletion of the critical region of
chromosome 15q, uniparental disomy, an imprinting
mutation, or a mutation in the gene UBE3A), the knowl-
edge of which becomes important for genetic counseling
as well as for confirming the clinical diagnosis.56

In other situations, the clinical geneticist may con-
sider molecular genetic testing for the patient who pre-
sents with “atypical features” of a known syndrome, as is
the case for those suspected to have a mutation in the
MECP2 gene, which causes Rett syndrome in patients
who do not fulfill the diagnostic criteria. There are now
case reports of girls with milder presentations consistent
with DD/MR who have mutations in MECP257 as well as
males with X-linked mental retardation syndromes.58

(Also see Laumonnier et al59 for discussion of NGLN4
gene mutations and X-linked mental retardation and
autism.) Thus, in certain circumstances, the clinical ge-
neticist may suggest testing for MECP2 mutations when
the patient does not fulfill the clinical diagnostic criteria
for the syndrome in question (in this example, Rett
syndrome) but when deemed appropriate to address the
question of an “atypical presentation” of the known
clinical syndrome. There is not yet sufficient data to
suggest that this be part of the optimal genetics evalua-
tion, but it does serve as a example of a likely trend in
clinical genetics.

MRI and CT
The literature does not indicate universal agreement on
the role that brain imaging by CT or MRI plays in the
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evaluation of children with DD/MR. Recommendations
range from performing brain imaging on all patients
with DD/MR60 to performing it only on those with indi-
cations on clinical examination.4 Major or minor mal-
formations of the brain are known to be an important
finding in patients with DD/MR. The finding of a brain
abnormality may lead to the recognition of the specific
cause for a particular child’s DD/MR in the same way
that a dysmorphologic examination might lead to a clin-
ical diagnosis. However, like other major or minor
anomalies noted on physical examination, abnormalities
on brain imaging typically are not sufficient for deter-
mining the cause of the DD/MR; the cause of the brain
anomaly is often unknown. Thus, although a CNS
anomaly (often called “CNS dysgenesis”) is a useful find-
ing (and considered, according to the definition by
Schaefer and Bodensteiner,19 a useful “diagnosis”), it is
frequently not an etiologic or “syndrome” diagnosis. This
distinction is not always made in the literature on the
utility of MRI in the evaluation patients with DD/MR.

Early studies of the use of CT in the evaluation of
patients with idiopathic mental retardation61 indicated a
low diagnostic yield or the nonspecific finding of “cere-
bral atrophy,” which did not contribute to clarifying the
cause of the mental retardation.62 Later studies that used
MRI to detect CNS abnormalities suggested that MRI is
more sensitive than CT, with increased yield.2,63 The rate
of abnormalities detected on imaging varies widely in
the literature as a result of many factors such as subject
selection criteria and method of imaging (CT, MRI,
whether quantitative methods were used). Schaefer and
Bodensteiner,60 in their literature review, found re-
ported ranges of abnormalities from 9% to 80% of those
patients studied. Shevell et al2 reported a similar range of
findings in their review.2 For example, in 3 studies of a
total of 329 children with developmental delay in which
CT was used in almost all patients and MRI was used in
a small sample, a specific cause was determined in
31.4%,7 27%,22 and 30% of the children.64 In their sys-
tematic review, van Karnebeek et al4 reported on 9
studies of the use of MRI in children with mental retar-
dation. The mean rate of abnormality found was 30%,
with a range of 6.2% to 48.7%, and more abnormalities
were found in children with moderate to profound men-
tal retardation versus borderline to mild mental retarda-
tion (means of 30% and 21.2%, respectively). These
authors also noted that none of the studies reported on
the value of the absence of any neuroradiologic abnor-
mality for a diagnostic workup and concluded that the
“value for finding abnormalities or the absence of ab-
normalities must be higher” than the 30% mean rate
implies.

If neuroimaging is performed in only selected cases
with abnormal head circumference or an abnormal focal
neurologic finding, the rate of abnormalities detected is
increased. Shevell et al22 reported that the percentage of

abnormalities was 13.9% if performed on a “screening
basis” but increased to 41.2% if performed on an “indi-
cated basis.” In their practice parameter, the American
Academy of Neurology and Child Neurology Society2

discussed other studies on smaller numbers of patients
that showed similar results, which led to the recommen-
dation that “neuro-imaging is a recommended part of
the diagnostic evaluation,” particularly should there be
abnormal findings on examination (microcephaly, focal
motor findings), and that MRI is preferable to CT. How-
ever, in the American College of Medical Genetics con-
sensus conference report,3 the authors state that neuro-
imaging by CT or MRI in the normocephalic patient
without focal neurologic signs should not be considered
“standard of practice” or mandatory. These authors felt
that the decisions regarding “cranial imaging will need to
follow (not precede) a thorough assessment of the pa-
tient and the clinical presentation.”

In contrast, van Karnebeek et al4 found that MRI
alone leads to an etiologic diagnosis in a much lower
percentage of patients studied. They cited Kjos et al,65

who reported diagnoses in 3.9% of patients who had no
known cause for their mental retardation and followed
no progressive or degenerative course. Bouhadiba et al66

reported diagnoses in 0.9% of patients with neurologic
symptoms, and in 4 additional studies, no etiologic or
syndrome diagnosis on the basis of neuroimaging alone
was found.18,62,64,67 The authors of 3 studies reported the
results of unselected patients: Majnemer and Shevell7

reported a diagnosis by this type of investigation in 0.2%
of patients, Stromme34 reported a diagnosis in 1.4% of
patients, and van Karnebeek et al31 reported a diagnosis
in 2.2% of patients.

Abnormal findings on MRI are seen in approximately
30% of patients with DD/MR. However, MRI leads to an
etiologic or syndrome diagnosis in 0% to 3.9% of pa-
tients studied. The value of a negative MRI result in
leading to a diagnosis has not been studied. In addition,
MRI in the young child with DD/MR invariably requires
sedation or anesthesia to immobilize the child to accom-
plish the study. Although this poses a small risk for the
child, it merits appropriate consideration by the clini-
cians and family.60 Thus, although MRI is often useful in
the evaluation of the child with DD/MR, it is not a
mandatory study and has a higher diagnostic yield when
indications exist (eg, microcephaly, focal motor findings
on neurologic examination).

Metabolic Studies
Inborn errors of metabolism are a rare cause of DD/MR
(approximately 1%), particularly when there are no
other signs or symptoms suggestive of a metabolic dis-
order. Although rare, the effect of proper diagnosis and
treatment of a metabolic disorder on the patient’s prog-
nosis may be substantial.

Shevell et al2 found that “routine metabolic screen-
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ing” of patients with DD/MR has a diagnostic yield of less
than 1% and that a stepwise evaluation (on the basis of
clinical indicators) will increase the diagnostic yield (on
the basis of the single report of Papavasiliou et al68).
Curry et al3 found an “extremely low yield for un-
selected metabolic screening” and concluded that meta-
bolic testing should be selective and “targeted at the
suspected category of disorder” on the basis of the his-
tory and examination. In their systematic literature re-
view, van Karnebeek et al4 identified 16 studies that
addressed the metabolic evaluation of patients with DD/
MR. They reported diagnostic yield from metabolic stud-
ies of 0.2% to 8.4%, with a median of 1.0% of patients.
The higher rates were from countries in which a specific
metabolic disorder is common (eg, aspartylglycosamin-
uria in Finland) or from a study that included targeted
screening of highly inbred populations. van Karnebeek
et al4 also found that comparison between studies was
not possible given the lack of uniformity of metabolic
testing from study to study.4 These authors suggest that
the need for any metabolic studies be determined by the
history and examination findings and that, to standard-
ize and study the approach, checklists be used to guide
the metabolic evaluation of patients with DD/MR. Hunt-
er18 accepted “a metabolic screen . . . in any child under
a year of age or who showed apparent deterioration” in
his review of his center’s evaluation process. Hunter
reported that 37.5% of his patient sample had a meta-
bolic screening of urine amino acids, mucopolysacchar-
ides, nitroprusside, ketones, reducing substances, phe-
nylhydrazide, and ferric chloride, and 7.1% had an
organic acid screening. Using criteria that screening was
justified if there were signs of a specific biochemical
disease or the child had unexplained mental retardation
and was younger than 1 year or there was evidence of
apparent deterioration, Hunter18 concluded that 75.3%
of the metabolic screens and 69% of the organic acid
studies were unnecessary. van Karnebeek et al5 stated
that “metabolic studies should not be performed as the
first diagnostic study in each child, but in the absence of
clues for other causes the yield is still of sufficiently high
level to allow testing.” Thus, there is a range of expert
opinion regarding what constitutes the optimal meta-
bolic screening pathway for patients who present with
nonspecific DD/MR. More study in this area is needed.

Routine metabolic screening of all patients with
DD/MR is not required; targeted metabolic studies are
expected in patients on the basis of findings in the his-
tory or examination or if the clinical geneticist judges
them necessary. Curry et al3 have listed selected clinical
findings or laboratory abnormalities that may indicate
the need for further metabolic investigations (Table 3).
Even in the absence of such indicators, some experts
recommend routine metabolic testing of patients with
nonspecific DD/MR.

Tandem mass spectrometry for screening for inborn

errors of metabolism in newborn infants is an example
of a recent technology that may affect the ability to
screen patients with DD/MR for inborn errors of metab-
olism. Many metabolic conditions appear to be identifi-
able with relatively little cost69,70 and a small sample of
blood. However, there is insufficient literature on the
clinical application at this time to judge its appropriate-
ness in the evaluation of the child with DD/MR. Because
the technology is used for newborn screening programs,
the clinical utility in other settings, such as the evalua-
tion of children who might be clinically symptomatic, is
being discussed.69,71 Studies addressing the optimal met-
abolic evaluation of patients with DD/MR are needed.

SUMMARY
The aim of this clinical report was to describe what
pediatricians and patients can anticipate as an optimal
clinical genetics evaluation of the child with DD/MR
(Table 5) and the anticipated benefits and outcome of
such an evaluation. The literature supporting the clinical
genetics diagnostic evaluation has been provided, as has
a description of what pediatricians and families can an-
ticipate. It is important to note that many patients will
not have an etiologic diagnosis as a result of a complete
diagnostic consultation. These patients and families de-
serve occasional reevaluations by the clinical geneticist
as new diagnostic testing becomes available that might
address the etiology of the child’s DD/MR. The interval
between diagnostic evaluations or the indications for
reconsidering the evaluation timing (eg, new signs or
symptoms) are topics that have not been systematically
studied. It is important that the consulting clinical ge-
neticist, primary care pediatrician (medical home), and
family discuss the interval between evaluations and any
signs or symptoms that might prompt an earlier return
to the clinical geneticist.
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I N T R O D U C T I O N

The appropriate management of pain and anxiety in the

emergency department (ED) is a significant facet of

emergency care for all patients, including pediatric pa-

tients. The administration of drugs for the purpose of

reducing or eliminating pain and awareness or providing

sedation is an essential component of emergencymedicine

practice and is a requirement of emergency medicine

training programs.1-3 Proactively addressing pain and

anxiety may improve quality of care and patient satisfac-

tion by facilitating interventional procedures and mini-

mizing patient suffering.

Effective and safe procedural sedation requires the

selection of appropriate drugs, given in appropriate doses,

on selected patients, and in the proper environment. The

logistics of procedural sedation in the ED and the hospital

has been documented elsewhere.1,4 There are a variety of

drugs available for use in procedural sedation and anal-

gesia. Selection of a particular drug is dependent on many

variables, including patient characteristics, the procedure

to be performed, and clinician experience. For example,

sedation of children with American Society of Anesthesi-

ologists (ASA) status III or IV has been associated with

a higher rate of oxygen desaturation and airway difficul-

ties than children with ASA status I or II.5

This clinical policy focuses on the use of medications to

achieve sedation and analgesia in pediatric patients un-

dergoing procedures in the ED. Specific sedation and

analgesia drugs focused on in this document are: etomi-

date, fentanyl/midazolam, ketamine, methohexital, pen-

tobarbital, and propofol. These 6 drugs represent sedation

and analgesia agents used in the ED.

Procedural sedation is defined as the technique of

administering sedatives or dissociative agents with or
ANNALS OF EMERGENCY MEDIC INE 44 : 4 OCTOBER 20 04
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without analgesics to induce a state that allows the patient

to tolerate unpleasant procedures while maintaining

cardiorespiratory function.1 Procedural sedation is gen-

erally combined with analgesia to minimize pain when-

ever the procedure is uncomfortable or painful. The goal

of procedural sedation and analgesia is to create a de-

pressed level of consciousness while the patient concur-

rently maintains his or her own airway and oxygenation

without assistance. The Joint Commission on Accredita-

tion of Healthcare Organizations (JCAHO), the ASA, and

the American Academy of Pediatrics (AAP) have defined

the levels of sedation and analgesia.4,6,7

Moderate sedation/analgesia, formerly ‘‘conscious

sedation,’’ is a drug-induced depression of consciousness

during which patients respond purposefully to verbal or

light tactile stimulation while generally maintaining

protective airway reflexes.4,7,8 Deep sedation/analgesia is

a drug-induced depression of consciousness in which

patients are not easily aroused and may need airway and

ventilatory assistance, although they purposefully respond

to repeated or painful stimulation.4,7,8 General anesthesia

is a drug-induced loss of consciousness during which

patients are not arousable and often have impaired car-

diorespiratory function needing support.4,8 Because indi-

viduals vary in their response to medications, and sedation

for analgesia is a continuum, the practitioner providing

sedation and analgesia needs to be proficient in airway

management and cardiovascular support.1,4,7,8 Guidelines

for monitoring patients under moderate sedation, deep

sedation, and anesthesia have been recommended.1,4,7,8

Furthermore, whenever moderate or deep sedation is

given, the standards for anesthesia care are applicable.6

This policy is not intended to be all encompassing and

is a guideline. It represents evidence for answering

important questions about critical diagnostic and man-

agement issues. Recommendations in this policy are not

intended to represent the only diagnostic and manage-

ment options that the emergency physician can consider.

The authors clearly recognize the importance of the

individual physician’s judgment. Rather, this guideline

defines for the physician those strategies for which

medical literature exists to provide support for answers to

the critical questions addressed in this policy.

M E T H O D O L O G Y

This policy provides an evidence-based approach to

pediatric procedural sedation and analgesia and was

created after careful review and critical analysis of the

peer-reviewed literature. Multiple MEDLINE searches
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were done on each of the 6 drugs (etomidate, fentanyl/

midazolam, ketamine, methohexital, pentobarbital, and

propofol). The drug names were then combined with

a search expression designed to identify adverse effects,

apnea, vomiting/aspiration, laryngospasm, and hypoten-

sion. Finally, the results were limited to English-language

studies published between 1966 and 2002 that examined

human subjects aged 1 to 18 years. Variants on this search

strategy, limiting results to clinical trials or to review

articles, were also run.

Searches were done for pre-1966 articles by drug name

andwere limited to English-language studies; however, no

studies from this search were selected for further scrutiny.

Several additional searches were done crossing specific

drugs or drug combinations with the terms ‘‘conscious

sedation’’ or ‘‘procedural sedation’’ or ‘‘procedures.’’ A

search of other relevant materials, such as textbooks and

reference databases, identified 3 additional papers that

were not indexed by drug name. A final set of searches was

performed that did not use any specific drug names, but

was limited to publication dates from 1966 to 2002,

human subjects, subjects aged 1 to 18 years, and con-

scious sedation or pediatric sedation. Amanual search was

performed in the peer-reviewed emergency medicine

literature for pertinent articles published in 2003.

References obtained on the searches were reviewed by

panel members (title and abstract, where available) for

relevance before inclusion in the pool of studies to be

reviewed. Abstracts and articles were reviewed by sub-

committee members, and pertinent articles were selected.

These articles were evaluated, and those addressing the

questions considered in this document were chosen for

grading. Subcommittee members also supplied references

from bibliographies of initially selected articles or from

their own files.

All publications were graded by at least 2 of the

subcommittee members into 1 of 3 categories of strength

of evidence. Some articles were downgraded on the basis

of a standardized formula that considers the size, age, and

location of the study population, methodology, validity of

conclusions, and potential sources of bias (Appendix A).

During the review process, all articles were given

a baseline ‘‘strength of evidence’’ by the subcommittee

members according to the following criteria:

Strength of evidence Class I–Interventional studies

including clinical trials, observational studies including

prospective cohort studies, aggregate studies including

meta-analyses of randomized clinical trials only.

Strength of evidence Class II–Observational studies

including retrospective cohort studies, case-controlled
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studies, aggregate studies including other meta-

analyses.

Strength of evidence Class III–Descriptive cross-

sectional studies, observational reports including case

series and case reports, consensus studies including

published panel consensus by acknowledged groups of

experts.

Strength of evidence Class I and II articles were then

rated on elements the subcommittee members believed

were most important in creating a quality work. Class I

and II articles with significant flaws or design bias were

downgraded on the basis of a set formula (Appendix B).

Strength of evidence Class III articles were downgraded if

they demonstrated significant flaws or bias. Articles

downgraded below strength of evidence Class III were

given an ‘‘X’’ rating and were not used in formulating

recommendations in this policy. An Evidentiary Table

was constructed and is included at the end of this

policy.

Most of the studies included in this guideline lacked

a standardized validated scoring system for evaluation of

efficacy. In addition, the endpoints differed among the

various studies. For many studies, efficacy was defined as

the completion of the procedure without any measure-

ment of the degree of sedation. When this occurred, the

panel noted ‘‘efficacy was not addressed.’’ When a success/

failure rate was given, efficacy was graded as Class III.

When there was a quantitative measure of sedation,

efficacy was given a higher grade (Class I or II) depending

on the overall assessment.

In considering the question of safety with respect to the

administration of the various drugs included in this

clinical policy, the panel recognized that there is not

sufficient power in the peer-reviewed literature to docu-

ment true ‘‘safety’’ for any of the agents involved in any

setting, including the operating suite, because critical

incidents of very low frequency would require patient

cohorts of thousands to be fully evaluated. Lacking this

type of data, the panel considered all of the available

information from studies that took place in an ED or

analogous venue and graded safety on the basis of the

available data. More conclusive statements concerning the

safety of pediatric sedation with respect to specific agents

will await future studies.

Recommendations regarding patient management were

then made according to the following criteria:

Level A recommendations. Generally accepted principles

for patient management that reflect a high degree of

clinical certainty (ie, based on strength of evidence Class
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I or overwhelming evidence from strength of evidence

Class II studies that directly address all the issues).

Level B recommendations. Recommendations for patient

management that may identify a particular strategy or

range of management strategies that reflect moderate

clinical certainty (ie, based on strength of evidence Class

II studies that directly address the issue, decision

analysis that directly addresses the issue, or strong

consensus of strength of evidence Class III studies).

Level C recommendations. Other strategies for patient
management based on preliminary, inconclusive, or

conflicting evidence, or in the absence of any published

literature, based on panel consensus.

There are certain circumstances in which the

recommendations stemming from a body of evidence

should not be rated as highly as the individual studies

on which they are based. Factors such as heterogeneity

of results, uncertainty about effect magnitude and

consequences, strength of prior beliefs, and publication

bias, among others, might lead to such a downgrading of

recommendations.

Expert review comments were received on an earlier

draft of this document from members of the AAP, the

American Pediatric Surgical Association, the ASA, the

Emergency Nurses Association, and the American

College of Emergency Physicians. Their responses were

used to further refine and enhance this policy.

Scope of Application. This policy is intended for

physicians administrating procedural sedation and

analgesia to pediatric patients in hospital-based EDs.

Inclusion Criteria. This policy applies to patients

between the ages of 1 to 18 years who are in a hospital

ED and have conditions necessitating the alleviation of

anxiety, pain, or both.

Exclusion Criteria. This policy excludes: (1) children

younger than 1 year, (2) patients receiving analgesia to

treat pain without concomitant sedative use, (3)

intubated patients, and (4) inhalational anesthetics.

C R I T I C A L Q U E S T I O N S

Etomidate

Etomidate is an imidazole derivative that acts as

a hypnotic without analgesic properties and has a favor-

able hemodynamic profile in both adults and children.9-11

There are limited data available on the use of etomidate in

procedural sedation.

There were 56 articles reviewed. The articles that

described the use of etomidate for procedural sedation in

a setting compatible to the ED were then included. A total
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of 4 ED-based studies were included. In addition,

4 studies evaluating the presence of adrenal suppression

and 3 studies looking at myoclonus and/or pain with

injection in patients receiving etomidate were

included.

I. Is etomidate effective for providing procedural sedation in
children in the ED?

Four recent studies have been published regarding the

performance of etomidate as a procedural agent specif-

ically in the ED. The literature does not clearly address

the need for the use of analgesia with etomidate, thus no

recommendation can be made in this document. In

a retrospective review of 53 children (25 <10 years),

Dickinson et al12 described the drug’s use in the re-

duction of pediatric orthopedic procedures. The authors

found an 83% procedural success rate after the first

attempt. After an initial retrospective pilot study of 9

patients, Ruth et al13 designed a descriptive, prospective

feasibility study that specifically evaluated complications

arising from intravenous etomidate in 51 patients.

Physician assessments reported a 98% (59/60) satisfac-

tion with adequate sedation. This study included only 18

children aged 5 to 18 years with the predominance of

pediatric sedation performed for fracture reduction. The

authors reported that 98% (50/51) of the patients

reached adequate sedation, and procedural success was

reported in 92% (47/51) of the patients. In a retrospective

observational study performed by Vinson and Bradbury14

of 150 procedures, 11% (15/134) of patients enrolled

were children aged 6 to 17 years. Moderate sedation was

documented in 32% (48/150) of the procedures, and

deep sedation was induced in 68% (102/150) of the

procedures as measured by the Aldrete Postanesthetic

Recovery Score. The authors reported that 11% (16/150)

of the procedures required additional doses of medica-

tion to complete the procedure, with 9% (13/150)

receiving 2 doses and 2% (3/150) requiring 3 doses.

These results are complicated by the 23% (34/150) of

procedures that used adjunctive medications including

opiates, benzodiazepines, or both. In the 113 patients

receiving etomidate only, the authors could identify no

proportional increase in depth and duration of sedation

with increasing mean etomidate doses.

Another smaller retrospective chart review of 46 adults

and 2 children identified 8.3% (4/48) of patients with

procedural failure.15 Each of the retrospective studies

have been criticized because of the inherent flaws associ-

ated with their incomplete data sets.
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Patient Management Recommendations

Level A recommendations. None specified.
Level B recommendations. None specified.
Level C recommendations. Etomidate is an effective agent

for procedural sedation in the pediatric patient population

within the ED.

II. Is etomidate safe for providing procedural sedation in
children in the ED?

Dickinson et al12 documented side effects including

0.7% (1/153) of patients with nausea and 0.7% (1/153) of

patients requiring a fluid bolus for transient hypotension.

There were no reported incidences of patients who

required assisted ventilation of any kind. Adverse events

captured by Ruth et al13 included brief desaturations

requiring face-mask oxygen supplementation in 9.8% (5/

51), myoclonus in 7.8% (4/51), vomiting in 1.9% (1/51),

pain with injection in 1.9% (1/51), and a less than 30-

second episode of desaturation-induced bradycardia that

was ‘‘immediately’’ corrected with face-mask oxygen sup-

plementation in 1.9% (1/51). The authors fail to further

describe the pediatric age distribution, and no specific

pediatric issues received comment. Vinson and Brad-

bury14 described oxygen desaturation in 5 adults (N=150;

3.3%) that was treated with face-mask oxygen supple-

mentation. Of these 5 patients, 4 (N=150; 2.7%) also

received bag-assisted ventilation. The 5 patients needing

supplemental face-mask oxygen all received higher doses

of etomidate (0.23 mg/kg) and were older than 55 years; 2

(N=150; 1.3%) patients had emesis. A follow-up ques-

tionnaire revealed that 95% (114/120) of responders

stated they would be ‘‘extremely’’ willing to have etomi-

date again. Keim et al15 found 21% (10/48) of patients

with adverse reactions. Respiratory complications oc-

curred in 4% (2/48) of patients, with 1 patient developing

transient apnea requiring bag-valve-mask ventilation,

whereas another patient required a nonrebreather mask

for oxygen desaturation below 90%. In addition, 4% (2/

48) of patients developed emesis, and procedure failure

was documented in 8% (4/48) of patients.

In a study by McDowell et al,16 the etomidate group

was associated with more episodes of vomiting (9.9%; 10/

101) and agitation (4%; 4/101) compared with 603

reviewed charts of patients receiving propofol (0.5% [3]

and 1.2% [7], respectively). The etomidate group did

experience significantly less hypoxia (oxygen saturation

<94%; 2% [2/101]) than the propofol group (15.7% [95/

603]). Myoclonus was also noted in 18% (18/101) of the

etomidate group.
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Although trials investigating etomidate-induced adre-

nal suppression in procedural sedation are not available,

numerous studies have demonstrated cortisol depression

for up to 24 hours with as little as a single dose of

etomidate. However, the levels consistently remain in the

normal range with no clinically significant sequelae.17-20

Pain with injection and myoclonus are also commonly

reported side effects associated with etomidate.13,16,21

Pain with injection occurred in 1.9% (1/51) of patients in

the study by Ruth et al13 (patients were also given

analgesics), and in 17% (5/29) of patients in the study by

Helmers et al.21 Myoclonus was noted in 7.8% (4/51),13

17.8% (18/101) (versus 0% [0/267] for ketamine and 0%

[0/603] for propofol),16 and 37.9% (11/29)21 of patients.

When present, myoclonus usually lasts less than 1 minute

but can resemble seizure activity and can be decreased by

the coadministration of other drugs. These tremors are

benign and not epileptiform activity.21,22

One study has evaluated etomidate’s ability to induce

electroencephalogram burst suppression to facilitate in-

tubation in the presence of increased intracranial pres-

sure. A significant reduction in intracranial pressure was

observed during tracheal manipulation, with minimal

effects on cerebral perfusion pressure.22

Patient Management Recommendations

Level A recommendations. None specified.
Level B recommendations. None specified.
Level C recommendations. Etomidate is a safe agent for

procedural sedation in the pediatric patient population

within the ED.

Fentanyl/Midazolam

Fentanyl is an opiate that is 100 times more potent than

morphine. Opiates are powerful analgesics that also pro-

duce varying amounts of sedation and reduce anxiety

through direct action on opiate receptors.9 Fentanyl is

active within 2 to 3 minutes of intravenous administra-

tion, with a duration of action of 20 to 30 minutes.23

Midazolam is a short-acting benzodiazepine. Benzo-

diazepines produce sedation, anxiolysis, and antegrade

amnesia through direct action on a benzodiazepine re-

ceptor. Benzodiazepines have no analgesic properties.

Midazolam is active within 2 to 3 minutes of intravenous

administration, with a duration of approximately 30

minutes.24

Twenty-eight articles concerning the parenteral use of

fentanyl and midazolam were reviewed. After grading, 14

articles were included in this analysis. These articles
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include several ED-based clinical studies and some studies

involving only adults.

III. Are fentanyl and midazolam effective for providing
procedural sedation in children in the ED?

Fentanyl and midazolam are widely used and effective

agents for sedation and analgesia in the pediatric

population. The efficacy of intravenous fentanyl and

midazolam is reported to be high, ranging from 91% to

100%.25-28 It has been found to be of similar efficacy when

compared with alternative agents. The analgesic and

sedative effects of fentanyl may be increased when

combined with a benzodiazepine.29

Patient Management Recommendations

Level A recommendations. None specified.
Level B recommendations. Intravenous use of fentanyl and

midazolam is effective for pediatric sedation during

painful procedures in the ED.

Level C recommendations. None specified.

IV. Is the use of fentanyl and midazolam safe for providing
procedural sedation for painful procedures in children in the
ED?

The primary adverse effect of opiates is respiratory

depression and resultant hypoxia and/or apnea. Addi-

tional side effects include nausea, vomiting, and pruritis.

In rare cases, chest wall rigidity, in addition to hypoxia

from respiratory depression, is reported when fentanyl is

given in moderate-to-large doses or with rapid adminis-

tration.30 The effects of fentanyl may be reversed with

naloxone or naltrexone.31

The primary adverse effects of midazolam are respira-

tory depression, paradoxical excitement, and occasional

hypotension.32 The effects of midazolam may be reversed

by flumazenil.

The use of opiates and benzodiazepines together is

widely reported to produce a synergistic response of both

the desired effects and adverse side effects.33 In 2 adult

studies, the risk of respiratory depression and apnea was

increased (92% versus 50% and 63% versus 3%) when

fentanyl was administered in conjunction with midazo-

lam.34,35 The strong respiratory depressant effect of the

fentanyl and midazolam combination was further under-

scoredbyMcQuillen and Steele31 andKennedy et al,29who

both reported an increased risk of respiratory depression.

However, 2 retrospective case series refute the assertion

that fentanyl and midazolam in combination are more

dangerous than either agent alone.24,32 Two randomized

trials did not find a significantly increased risk for fentanyl
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and midazolam in combination, but both of these studies

were very small.25,26 In Pena and Krauss’23 large pro-

spective series of 1,180 patients, the authors found no

increased risk of respiratory depression with fentanyl and

midazolam compared with other agents. The disparity in

these findings may be related to the method used to assess

respiratory depression or monitor for serious adverse

events. Most studies report very low incidences of apnea or

serious adverse events (0% to 2%), with much higher

frequencies of decreased pulse oximetry or increases in

end-tidal carbon dioxide (ETCO2). When these occurred,

the patients usually responded to verbal stimulation,

repositioning, or other minor interventions. Rarely did

patients require bag-valve-mask ventilation or intubation.

The incidence of serious respiratory events is quite low

for pediatric sedation with fentanyl and midazolam. Of

334 patients reported by Graff et al,32 11% had minor

respiratory events and 2 required naloxone. No patients

required ventilatory assistance. Hostetler and Barnard33

reported transient hypoxia in 15% of 28 children receiving

fentanyl and midazolam and no life-threatening events.

Other reports similarly found that approximately 10% to

20% of patients had a mild respiratory event requiring

oxygen or stimulation, while the need for respiratory

assistance was rare, and the incidence of life-threatening

events was near zero.23,26,29,32 One case report of a re-

spiratory arrest in an unmonitored 13-month-old child

receiving fentanyl and midazolam serves as a reminder

that these drugs do have potentially life-threatening

consequences and that close monitoring and emergency

backup measures are essential.36

Patient Management Recommendations

Level A recommendations. None specified.
Level B recommendations. The combination of fentanyl

and midazolam appears to result in a greater risk of

respiratory depression; therefore, the clinician should take

particular care to monitor the patient for signs of

respiratory depression and should have appropriate

training and support to treat apnea.

Level C recommendations. None specified.

Ketamine

Ketamine is a sedative-analgesic medication for pro-

cedural sedation.9 It has a unique mechanism of action

based on N-methyl-D-aspartate glutamate receptor an-

tagonism and is classified as a dissociative agent allowing

potent sedation, analgesia, and amnesia during painful
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procedures. Onset of sedation-analgesia is rapid by either

intravenous or intramuscular administration. Twenty-

nine articles concerning the parenteral use of ketamine in

an ED were reviewed. After grading, 19 articles were

included in this analysis. There were no ED-based studies

of ketamine for imaging sedation.

V. Is ketamine effective for providing procedural sedation in
children in the ED?

A partially blinded, randomized, controlled trial of

intravenous propofol/fentanyl (1 mg/kg initially with

smaller aliquots and 1 to 2 mg/kg aliquots, respectively)

versus ketamine/midazolam (1 to 2 mg/kg and

0.05 mg/kg aliquots, respectively) for orthopedic pro-

cedural sedation in children aged 3 to 18 years showed

ketamine/midazolam to have statistically better but ques-

tionable clinical significance, improved Observation Score

of Behavioral Distress–Revised (OSBD-R) scores during

manipulation (0.278 versus 0.084 [D0.194; 95% confi-

dence interval (CI) 0.048 to 0.340; P=.008]), and equiv-

alent orthopedic, nursing, and parental satisfaction

scores.37 Intravenous ketamine/midazolam (1 mg/kg and

0.1 mg/kg, respectively) was superior to intranasal mid-

azolam (0.5 mg/kg) in patients undergoing laceration

repair for sedation onset and consistency of effect. At 30

minutes, the average sedation score was 2.4 versus 3.5

(P<.001), and the average sedation visual analog scale

(VAS) score was 1.8 versus 3.8 (P<.001). Physician and

parental satisfaction was rated ‘‘excellent or good’’ in 88%

versus 54% (P=.006) and 92% versus 65% (P=.02), re-

spectively.38 Intramuscular ketamine (4 mg/kg) was

superior to intramuscular meperidine/promethazine/

chlorpromazine in a study of patients undergoing wound

repair, burn care, or lumbar puncture, demonstrating

a mean OSBD-R score of 2.7 versus 9.8 (P<.003).39

Ketamine/midazolam was superior to fentanyl/midazolam

for procedural sedation for orthopedic procedures

demonstrating a mean OSBD-R score of 1.12 versus 2.70

(P�.0001).29 In these 3 Class I studies, the efficacy of

ketamine for ‘‘adequacy of sedation’’ to complete the

procedure was 100%.

Low-dose intramuscular ketamine (2.5 mg/kg) was

shown to be superior to intranasal midazolam in lacera-

tion repair: 100% versus 70% were rated as ‘‘cooperative’’

or ‘‘intermittently crying’’ during repair (P<.01).40 Several

prospectively designed, single treatment arm studies have

also shown that ketamine has a high efficacy rate and high

provider and parental satisfaction.41-43 (See Evidentiary

Table for comparisons.)
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Patient Management Recommendations

Level A recommendations. Ketamine is effective either as

a sole agent or in combination with a benzodiazepine for

brief painful procedures in children.

Level B recommendations. None specified.
Level C recommendations. None specified.

VI. Is ketamine safe for providing procedural sedation in
children in the ED?

Two Class I studies for safety, either comparing ket-

amine/midazolam to fentanyl/midazolamor ketaminewith

or without midazolam, have demonstrated a good safety

profile for ketamine in procedural sedation in chil-

dren.29,44 Kennedy et al29 found that, for ketamine/mid-

azolam versus fentanyl/midazolam, in 260 cases patients

had an incidence of hypoxemia of 6% versus 24% during

sedation (P=.001), required breathing cues 1% versus 12%

of the time (P=.001), required an airway maneuver 6%

versus 11% of the time (P=NS), and required bag-valve-

mask ventilatory support 2%versus 0%of the time (P=NS).

A small pilot study of 20 pediatric patients undergoing

ketamine sedation and using sidestream ETCO2 monitoring

demonstrated no evidence of hypoventilation.45 In a study

of 266 sedations, of which 137 received midazolam,

Wathen et al44 found that the rates of adverse effects in the

ketamine versus ketamine/midazolam groups of recovery

agitation were 7.1% versus 6.2% (D0.8 [95% CI �5.3 to

7.0]); Spo2 less than 90% in 1.6% versus 7.3% (D �5.7%

[95% CI �5.7% to�0.9%]); and emesis in 19.4% versus

9.6% (D9.8% [95% CI 1.4% to 18.2%]). For patients older

than 10 years, recovery agitationwas 5.7%versus 35.7% (D
�30.0% [95% CI �49.3% to�10.7%]). Several large and

moderate-sized Class II studies confirm that ketamine is

very safe when used with adequate monitoring and re-

suscitation equipment for procedural sedation in children

in the ED. There was no evidence of clinically evident

aspiration in any of these studies.23,37,38,40-43,46-52 Specif-

ically, the incidence of laryngospasm is very low: 1/108

(0.9%) in 1 prospective cohort study52 and 1.4% in a large

(1,022 patients) retrospective cohort study.50 However,

a study of pediatric patients undergoing gastroenterology

procedures (generally, esophagogastroduodenoscopy and/

or colonoscopy) performed in a gastroenterology suite or

in the pediatric ICU found transient laryngospasms oc-

curred in 8.2% of patients. The only predictor of laryn-

gospasm was decreasing age (13.9% in children <6 years

versus 3.6% in childrenR6 years). Nearly half the patients

in this study were ASA status III or greater.53

Of note, despite some concern for the use of ketamine

for sedation for procedures involving the oropharyngeal
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and upper aerodigestive tract, several studies have evalu-

ated this issue. A retrospective, uncontrolled comparison

in esophageal foreign body removal using ketamine/

midazolam versus fentanyl/midazolam showed hypox-

emia in 10.7% (95%CI 6.6% to 14.8%) versus 15.4% (95%

CI 8.6% to 22.2%) of patients; stridor in 1.8% (95% CI 0%

to 3.6%) versus 0% (95% CI 0% to 1.9%) of patients; and

bag-valve-mask ventilatory support in 3.6% (95% CI 1.1%

to 6.1%) versus 3.8% (95% CI 0.2% to 7.4%) of patients.33

Another prospective, nonrandomized study of intramus-

cular ketamine/midazolam for dental procedural seda-

tions in the ED showed Spo2 greater than 96% and no

adverse airway events in all patients, and emesis in only 2

(4.8%) patients.43

Patient Management Recommendations

Level A recommendations.Ketamine can be safely used for

procedural sedation in children in the ED, but may

require head positioning, supplemental oxygen, occa-

sional bag-valve-mask ventilatory support, and measures

to address laryngospasm.

Level B recommendations. None specified.
Level C recommendations. None specified.

VII. Does the addition of midazolam as an adjunct to ketamine
for procedural sedation for children in the ED reduce recovery
agitation or vomiting?

In many centers, ketamine is administered along with

a benzodiazepine (usually midazolam) to reduce the

incidence of unpleasant recovery agitation, hallucinations,

or ‘‘bad dreams.’’

Two Class I studies have shown that midazolam does

not decrease the incidence of recovery agitation when

used with ketamine. Wathen et al44 found that the

incidence of recovery agitation in the ketamine versus

ketamine/midazolam groups was 7.1% versus 6.2% (D0.8
[95% CI �5.3% to 7.0%]). In addition, in the age group

greater than 10 years of age, the incidence of recovery

agitation was increased in the ketamine/midazolam group

5.7% versus 35.7% (D �30.0% [95% CI �49.3% to

�10.7%]). The incidence of emesis was decreased in the

ketamine/midazolam group: 19.4% versus 9.6% (D9.8%
[95% CI 1.4% to 18.2%]). Sherwin et al46 demonstrated

no difference between the ketamine and ketamine/mid-

azolam treatment groups in the incidence of recovery

agitation (VAS 5mm [interquartile range 3mm to 14mm]

versus 4 mm [interquartile range 2 mm to 19 mm];

P=.70), and the incidence of emesis 12% versus 2%

(D �10% [95% CI �20% to 0%]; P=.058).
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Patient Management Recommendations

Level A recommendations. The addition of midazolam as

an adjunct to ketamine for procedural sedation for

children in the ED does not decrease the incidence of

emergent reactions.

Level B recommendations. The addition of midazolam as

an adjunct to ketamine for procedural sedation for

children decreases the incidence of emesis.

Level C recommendations. None specified.

Methohexital

Methohexital is a rapid-acting barbiturate that produ-

ces its effect through direct stimulation of the gamma-

aminobutyric acid receptor.9 As a barbiturate, metho-

hexital may be described as a pure sedative. As such, most

of its applications are for sedation for painless diagnostic

studies. A review of methohexital use in pediatric patients

for procedural sedation was performed. A total of 50

articles were reviewed; however, only articles describing

methohexital use for procedural sedation compatible to

ED practice were included in the analysis. Those articles

describing methohexital effectiveness as part of an in-

duction process for general anesthesia in the operating

room were excluded from analysis except for a single

study describing only the hemodynamic parameters in

children after a rectal dose commonly used in the ED.

There were 6 articles selected for inclusion in this analysis.

VIII. Is methohexital effective for providing procedural
sedation in children in the ED?

In all but 1 of the studies, the patients underwent

sedation with methohexital for computed tomography

(CT) or magnetic resonance imaging (MRI) scan stud-

ies.54-58 In the remaining study, the patients underwent

oncology-related procedures such as lumbar punctures, in

which local anesthesia was used.59

Three different routes were described for methohexital

administration (ie, intravenous, intramuscular, rectal) for

CT scans.54-59 For all of the studies examining use for CT

or MRI sedation, methohexital demonstrated efficacy

from 92% to 100% as determined by cooperation with

study and quality of study obtained.56-59 For the in-

travenous route, Class II and Class III data exist sup-

porting efficacy of 99% to 100% for methohexital as

determined by the ability to complete either CT studies or

hematology/oncology procedures.57,59 For the intramus-

cular routes, a single Class II study documented 92%

efficacy for ability to complete CT scan.58 For rectal

administration, a single Class I study demonstrated 95%

efficacy.56 Efficacy was defined on 2 separate 3-point

scales, 1 examining the need for restraint and the other
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motion artifacts on the CT scan. Doses of methohexital

described included 1 mg/kg intravenously, 10 mg/kg

intramuscularly, and 25 mg/kg rectally.

Patient Management Recommendations

Level A recommendations. None specified.
Level B recommendations. Methohexital administered by

either the intravenous, intramuscular, or rectal routes can

provide effective sedation for children undergoing pain-

less diagnostic studies.

Level C recommendations. None specified.

IX. Is methohexital safe for providing procedural sedation in
children in the ED?

As a barbiturate, methohexital has the potential to

produce hypotension, hypoventilation, and apnea in

children in whom it is administered.54-59 Safety docu-

mentation was demonstrated through prospective moni-

toring of children undergoing sedation withmethohexital.

Continuous cardiac monitoring, pulse oximetry, and in-

termittent blood pressure monitoring were all used to

document the safety of this medication.

Regardless of the route of administration, methohexital

has the capacity to produce hypoventilation leading to

hypoxia. The incidence of hypoxia with methohexital

ranged from 1% to 6%.55-57,59 In all but 1 of the studies,

the hypoxia was resolved through repositioning of the

patient or administration of supplemental oxygen.55-57 In

the only grade I study, 3 out of 100 patients required bag-

valve-mask ventilation support, although this was per-

formed as required by a sedation protocol and not at the

discretion of the managing clinician.56 No child demon-

strated adverse affects from the hypoxia, and none

required endotracheal intubation. Transient hypotension

was noted in up to 17% of 1 group of patients when

administered intravenously.59 When studied echocardio-

graphically, rectal administration was found to produce

clinically insignificant hemodynamic effects.54

Patient Management Recommendations

Level A recommendations. None specified.
Level B recommendations. Methohexital can be safely

used for procedural sedation but may require head

positioning, supplemental oxygen, and occasional bag-

valve-mask ventilatory support.

Level C recommendations. None specified.

Pentobarbital

Pentobarbital is a short-acting barbiturate used to

facilitate obtaining diagnostic studies such as CT and MRI
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scans of children.9 Barbiturates function at the gamma-

aminobutyric acid receptor complex and produce a central

nervous system depressant effect. Pentobarbital is a pure

sedative agent. There were 14 articles reviewed and 11

studies included for this analysis. Most studies were done

in fasted patients undergoing painless, diagnostic proce-

dures.

X. Is pentobarbital effective for providing procedural sedation
in children in the ED?

In the 11 studies included, pentobarbital was given

intravenously, except in 1 study in which it was given

orally.60 Greenberg et al,61 using 6 mg/kg of pentobarbital

divided in 3 doses to a maximum of 200 mg, found that

8% (8 children out of 100) of patients were not success-

fully sedated (were unable to complete their diagnostic

study). The children who were not successfully sedated

were either 12 years or older (characteristics of older

children that required sedation were not defined in this

article) or weighed greater than 50 kg, which may reflect

the 200-mgmaximum dose in this study. Best results were

seen in children younger than 8 years.

When using pentobarbital for pediatric sedation,

higher success rates of 99% or greater were found by

Karian et al,62 Mason et al,63 and Strain et al.64

Mason et al,63 in a nonblinded prospective study of

1,070 children, compared the use of intravenous pento-

barbital alone and a combination of pentobarbital and

midazolam and found no beneficial effect by adding

midazolam. The success rate of the pentobarbital alone

group was 99.5% compared with 99.8% in the pentobar-

bital-midazolam group. The use of midazolam increased

time to sedation (pentobarbital-midazolam 8.064.4 mi-

nutes versus pentobarbital 6.564.4 minutes) and also

prolonged the time to discharge by approximately 14

minutes when used in conjunction with pentobarbital

(pentobarbital-midazolam 120632 minutes versus pen-

tobarbital 106634 minutes).

Moro-Sutherland et al65 compared the efficacy of

intravenous midazolam to intravenous pentobarbital

when used for sedation of 55 pediatric patients undergo-

ing CT imaging of the head in the ED and found that

pentobarbital had a 97% success rate comparedwith a 19%

success rate for midazolam.

In a study by Kain et al66 of 58 pediatric patients, group

1 received 1 to 2 mg/kg of propofol followed by propofol

infusion, and group 2 received 1 to 3 mg/kg of thiopental

followed by a 2- to 3-mg/kg pentobarbital bolus and

supplemental doses of 1 to 2 mg/kg of thiopental were

administered to maintain sedation. Time to recovery in
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group 1 was 1967 minutes versus 35620 minutes in

group 2. Time to discharge in group 1 was 2466 minutes

versus 40611 minutes in group 2. Pentobarbital had

a greater recovery time and longer time to discharge than

propofol; however, adverse reactions were not addressed

in this study.

Rooks et al,60 in a study of 675 pediatric patients,

compared the use of oral pentobarbital at an average dose

of 4 mg/kg to oral chloral hydrate at an average dose of 50

mg/kg and found similar time to sedation (pentobarbital

19614 minutes and choral hydrate 16611 minutes),

time to discharge (pentobarbital 100635 minutes and

chloral hydrate 103636 minutes), length of sedation

(pentobarbital 81634 minutes and chloral hydrate

81634 minutes), and adverse reactions in both groups

(pentobarbital 1.6 % and chloral hydrate 1.7%). Adverse

reactions were reported in 5 (1.6%) patients in the oral

pentobarbital group versus 6 (1.7%) patients in the chloral

hydrate group. In the pentobarbital group, 1 patient

vomited after the second dose of pentobarbital, 1 patient

who received 6 mg/kg had prolonged sedation with

discharge after 5 hours, 1 patient had decrease in oxygen

saturation level (patient had a history of severe gastro-

esophageal reflux) and required suctioning and airway

repositioning, 1 patient had inspiratory and expiratory

wheezing and responded to albuterol (patient had pre-

existing respiratory condition), and 1 patient had a para-

doxical reaction. One delayed event occurred in the oral

pentobarbital group 4 hours after discharge when the

patient had an episode of perioral cyanosis and was

observed in the ED for 4 hours and discharged. In the

chloral hydrate group, there were 4 patients with mild

decrease in oxygen saturation. Of these 4, 2 patients

required airway repositioning and 1 required bag-valve-

mask ventilation. Other adverse reactions included irri-

tability and hyperactivity lasting 30 minutes, and 1

episode of vomiting.

Patient Management Recommendations

Level A recommendations. None specified.
Level B recommendations. Pentobarbital alone is effective

in producing cooperation for painless diagnostic proce-

dures. Best sedation results are seen in children younger

than 8 years.

Level C recommendations. None specified.

XI. Is pentobarbital safe for providing procedural sedation in
children in the ED?

Transient respiratory depression to oxygen saturation

less than 10% below the baseline has been reported from
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1.2% to 7.5% of pediatric patients undergoing sedation

with pentobarbital, although in most cases oxygen desa-

turation responded to interventions such as head posi-

tioning or supplemental oxygen.60-64,67,68

In a study by Sanderson69 using a pentobarbital aver-

age dose of 4.6 mg/kg, there was a 14% rate of compli-

cations, including desaturation, vomiting, increased

airway secretions, airway obstruction, coughing, and

bronchospasm.

Emergence reactions were documented in 4 separate

studies.60,61,63,68 Hyperactivity was noted by Slovis et al68

and Greenberg et al61 in 5% (17/357) to 7% (7/100) of

children sedated with pentobarbital. Slovis et al68 also

reported an even higher rate of 8.4% in children older

than 8 years. However, Greenberg et al61 noted that this

only led to sedation failure in 1 child out of 100. Rooks et

al60 and Mason et al63 described a paradoxical reaction as

a patient experiencing sustained inconsolability and se-

vere irritability and combativeness for more than 30

minutes after the administration of pentobarbital or after

awakening from the sedation. A paradoxical reaction

occurred in less than 0.01% (1/317) of children in the oral

pentobarbital group in the study by Rooks et al,60 and in

1.5% (10/640) of children in the intravenous pentobar-

bital group in the study by Mason et al.63 Emesis was

reported in 0.53% to 1% of the patients.61,63,67 One study

reported a 3% incidence of coughing that led to a 1%

failure rate.61

The duration of action is variable, the average in-

duction time is 6 minutes, and the duration of sedation is

up to 106 minutes, but most patients are alert within 30 to

60 minutes of administration.63,65 Greenberg et al61 found

a 2% prolonged sedation rate of greater than 120 minutes

when the maximum suggested dose was exceeded.

Slovis et al68 performed a 24-hour follow-up of pedi-

atric patients aged 12 months and older who had been

sedated for MRI by using 3 mg/kg of pentobarbital alone

or followed by 1 mg/kg of fentanyl if the patient was not

asleep 5 minutes after the administration of pentobarbital;

the study found that 19% of children slept for more than 8

hours. The multiple-dose regimen of pentobarbital had

a significant short-term effect on children aged younger

than 8 years, with 35% sleeping longer than 8 hours after

the MRI.

Bloomfield et al70 found greater recovery time (range

0 to 67 minutes) for pentobarbital compared with pro-

pofol (range 1 to 18 minutes); however, the pentobarbital

group had fewer adverse reactions, less decrease in pulse

rate, and less transient decrease in oxygen saturation than

propofol.
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Patient Management Recommendations

Level A recommendations. None specified.
Level B recommendations. Pentobarbital can be safely

used for procedural sedation but may require head

positioning, supplemental oxygen, and occasional bag-

valve-mask ventilatory support.

Level C recommendations. None specified.

Propofol

Propofol is a highly lipid-soluble alkyl phenol sedative

agent.9 Operating through an interaction with the gamma-

aminobutyric acid receptor system, propofol is proposed

to prolong the duration of contact between gamma-

aminobutyric acid and its receptor site. This action

promotes an extended chloride influx into the neuron,

leading to hyperpolarization of the neuronal cell mem-

brane.71

Propofol is classified as a pure sedative. Unlike other

pure sedatives, because of its potency propofol has been

used for both painful and painless procedures. For pain-

less diagnostic studies such as MRI or CT scans, propofol

is generally used alone. For painful procedures, it is

frequently combined with a short-acting potent opiate

analgesic, although it has been used alone for painful

procedures.37,72

A total of 63 articles were reviewed; however, only

articles describing propofol use for procedural sedation

compatible to ED practice were included in the analysis.

Although propofol has an extensive history of safe and

effective use in general anesthesia, articles describing its

use as an induction agent in the operating room or in

combination with inhalation agents were not selected.

Articles describing propofol’s use for brief procedures,

such as lumbar puncture for intrathecal medications or

bone marrow biopsies, were included. Although these are

not necessarily ED procedures, the manner in which

propofol was used to facilitate a brief painful activity was

considered consistent with how the drug may be used in

the ED. There were 14 articles selected for inclusion in the

analysis.

XII. Is propofol effective for providing procedural sedation in
children in the ED?

In all instances, propofol was administered intrave-

nously. For short procedures, propofol was administered

as a bolus followed by additional doses as needed to

maintain cooperation.37,73-76 For longer procedures,

propofol treatment was initiated with an intravenous

bolus, with sedation maintained through a continuous

infusion.66,70,72,77-82
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Of the studies included in the analysis, 12 described

propofol’s efficacy in providing cooperation for an in-

tended procedure. One study with Class I and 1 with Class

III evidence used the 6-point Ramsay scoring system in

documenting propofol’s efficacy.72,82 In these studies,

propofol produced mean sedation levels of 5.572 and

5.6.82 In 1 of these studies, propofol was paired with

a fixed dose of an opiate.72 A second study with Class I

evidence again combined propofol with an opiate but used

the OSBD-R scoring system to rate the efficacy of this

combination for orthopedic procedures.37 Propofol’s se-

dation score was 0.278 in this system, in which a score of

0 represents no distress, whereas 23.5 represents maximal

distress. Another study with Class II evidence used

radiologists’ objective assessments of lack of motion

artifacts in MRI scans and showed good efficacy for

children sedated with propofol, with mean quality scores

of 9.0 out of 10.66

Patient Management Recommendations

Level A recommendations. None specified.
Level B recommendations. Propofol combined with opiate

agents is effective in producing cooperation for painful

therapeutic or diagnostic studies.

Level C recommendations. Propofol alone, without the
concomitant use of opiate agents, is likely to be effective in

producing sedation for painless diagnostic studies in ED

patients.

XIII. Is propofol safe for providing procedural sedation in
children in the ED?

In addition to its sedative hypnotic properties, propofol

also has the potential to produce hypoventilation and

apnea. Because of the monitoring practices used with

procedural sedation, Class I prospective data are available

concerning propofol’s respiratory depression effects. The

specific definition of hypoxia varied between studies, with

some regarding pulse oximetry levels below 95% as

hypoxia whereas others did not consider a patient hypoxic

until saturations decreased below 90%.

If definitions of hypoxia or hypoventilation are

accepted as study specific, then 7 studies with Class

I to III evidence indicate that this occurs in 2% to 31% of

patients sedated with a propofol bolus and

infusion.37,66,70,72,78,79,82 In all but 1 of the studies, the

hypoxia responded to minimal interventions such as head

repositioning or supplemental oxygen. In 1 Class I study,

oxygen desaturation occurred in 11.6% of patients, with

no intervention required aside from supplemental oxy-

gen.72 In another Class I study, the desaturation rate was
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31% but was again transient, responding to jaw thrusts or

supplemental oxygen.37 In a single Class III study using

high doses of propofol in an ICU setting, 20% of patients

experienced hypoxia and 19% of patients required bag-

valve-mask ventilation.82 This study was in marked

contrast to data in all other studies, in which the highest

incidence of bag-valve-mask ventilation was 2.5%. In the 2

studies evaluating propofol use for painless diagnostic

sedation for MRI scans, the incidence of hypoxia was 5%

to 10%.66,70

Propofol also had hemodynamic effects associated with

decreased peripheral vascular resistance when adminis-

tered intravenously. Clinically insignificant transient de-

creases in blood pressure are reported in some patients,

although in none of these patients was any intervention

required.37,77,78,81,82

Because of the hydrophobic nature of propofol, it must

be delivered in a lipophylic suspension. Such vehicles can

produce pain on injection of the drug. Clinical measures

described to limit this effect include pretreatment of the

vein with lidocaine and rapid infusion rates of normal

saline solution with a slow injection of propofol.74,82

Patient Management Recommendations

Level A recommendations. None specified.
Level B recommendations. Propofol combined with opiate

agents can be safely used for procedural sedation but may

require head positioning, supplemental oxygen, and

occasional bag-valve-mask ventilatory support.

Level C recommendations. Propofol alone, without the
concomitant use of opiate agents, can be safely used for

procedural sedation but may require head positioning,

supplemental oxygen, and occasional bag-valve-mask

ventilatory support.

R E F E R E N C E S
1. American College of Emergency Physicians. Clinical policy for procedural sedation

and analgesia in the emergency department. Ann Emerg Med. 1998;31:663-677.

2. Core Content Task Force II. The model of the clinical practice of emergency

medicine. Ann Emerg Med. 2001;37:745-770.

3. Task Force on the Core Content for Emergency Medicine Revision. Core content for

emergency medicine. Ann Emerg Med. 1997;29:792-811.

4. American Society of Anesthesiologists Task Force on Sedation and Analgesia by

Non-Anesthesiologists. Practice guidelines for sedation and analgesia by

non-anesthesiologists. Anesthesiology. 2002;96:1004-1017.

5. Malviya S, Voepel-Lewis T, Eldevik OP, et al. Sedation and general anaesthesia in

children undergoing MRI and CT: adverse events and outcomes. Br J Anaesth. 2000;84:

743-748.

6. Joint Commission on Accreditation of Healthcare Organizations. Comprehensive

Accreditation Manual for Hospitals, The Official Handbook. Chicago, IL: JCAHO

Publication; 2003.

7. American Academy of Pediatrics. Guidelines for monitoring and management of

pediatric patients during and after sedation for diagnostic and therapeutic procedures:

addendum. Pediatrics. 2002;110:836-838.

8. American Academy of Pediatrics. Guidelines for monitoring and management of

pediatric patients during and after sedation for diagnostic and therapeutic procedures.

Pediatrics. 1992;89:1110-1115.
ANNALS OF EMERGENCY MEDIC INE 44 : 4 OCTOBER 20 04



C L IN I CA L PO L I CY
9. Wonsiewicz MJ, Morriss JM. Goodman & Gilman’s The Pharmacological Basis of

Therapeutics. 10th ed. New York, NY: McGraw-Hill; 2001.

10. Guldner G, Schultz J, Sexton P, et al. Etomidate for rapid-sequence intubation in

young children: hemodynamic effects and adverse events. Acad Emerg Med. 2003;10:

134-139.

11. Sokolove PE, Price DD, Okada P. The safety of etomidate for emergency rapid

sequence intubation of pediatric patients. Pediatr Emerg Care. 2000;16:18-21.

12. Dickinson R, Singer A, Wesley C. Etomidate for pediatric sedation prior to fracture

reduction. Acad Emerg Med. 2001;8:74-77.

13. Ruth W, Burton J, Bock A. Intravenous etomidate for procedural sedation in

emergency department patients. Acad Emerg Med. 2001;8:13-18.

14. Vinson DR, Bradbury DR. Etomidate for procedural sedation in emergency

medicine. Ann Emerg Med. 2002;30:592-598.

15. Keim SM, Erstad BL, Sakles JC, et al. Etomidate for procedural sedation in the

emergency department. Pharmacotherapy. 2002;22:586-596.

16. McDowell RH, Scher CS, Barst SM. Total intravenous anesthesia for children

undergoing brief diagnostic or therapeutic procedures. J Clin Anesth. 1995;7:273-280.

17. Schenarts C, Burton J, Riker R. Adrenocortical dysfunction following etomidate

induction in emergency department patients. Acad Emerg Med. 2001;8:1-7.

18. Absalom A, Pledger D, Kong A. Adrenocortical function in critically ill patients 24

hours after a single dose of etomidate. Anaesthesia. 1999;54:861-867.

19. Allolio B, Stuttmann R, Leonhard U, et al. Adrenocortical suppression by a single

induction dose of etomidate. Klin Wochenschr. 1984;62:1014-1017.

20. Allolio B, Dorr H, Stuttmann R, et al. Effect of a single bolus of etomidate upon eight

major corticosteroid hormones and plasma ACTH. Clin Endocrinol (Oxf). 1985;22:

281-286.

21. Helmers JH, Adam AA, Giezen J. Pain and myoclonus during induction with

etomidate. A double-blind, controlled evaluation of the influence of droperidol and

fentanyl. Acta Anaesthesiol Belg. 1981;32:141-147.

22. Modica PA, Tempelhoff R. Intracranial pressure during induction of anaesthesia

and tracheal intubation with etomidate-induced EEG burst suppression. Can J Anaesth.

1992;39:236-241.

23. Pena BM, Krauss B. Adverse events of procedural sedation and analgesia in

a pediatric emergency department. Ann Emerg Med. 1999;34:483-491.

24. Sievers TD, Yee JD, Foley ME, et al. Midazolam for conscious sedation during

pediatric oncology procedures: safety and recovery parameters. Pediatrics. 1991;88:

1172-1179.

25. Sandler ES, Weyman C, Conner K, et al. Midazolam versus fentanyl as

premedication for painful procedures in children with cancer. Pediatrics. 1992;89:

631-634.

26. Hart LS, Berns SD, Houck CS, et al. The value of end-tidal CO2 monitoring when

comparing three methods of conscious sedation for children undergoing painful

procedures in the emergency department. Pediatric Emerg Care. 1997;13:189-193.

27. Kovoor P, Porter R, Uther JB, et al. Efficacy and safety of a new protocol for

continuous infusion of midazolam and fentanyl and its effects on patient distress during

electrophysiological studies. PACE. 1997;20:2765-2774.

28. Wright SW, Chudnofsky CR, Dronen SC, et al. Midazolam use in the emergency

department. Am J Emerg Med. 1990;8:97-100.

29. Kennedy RM, Porter FL, Miller JP, et al. Comparison of fentanyl/midazolam with

ketamine/midazolam for pediatric orthopedic emergencies. Pediatrics. 1998;102:

956-963.

30. Bauman LA, Kish I, Baumann RC, et al. Pediatric sedation with analgesia. Am J

Emerg Med. 1999;17:1-3.

31. McQuillen KK, Steele DW. Capnography during sedation/analgesia in the pediatric

emergency department. Pediatric Emerg Care. 2000;16:401-404.

32. Graff KJ, Kennedy RM, Jaffe DM. Conscious sedation for pediatric orthopaedic

emergencies. Pediatric Emerg Care. 1996;12:31-35.

33. Hostetler MA, Barnard JA. Removal of esophageal foreign bodies in the pediatric

ED: is ketamine an option?. Am J Emerg Med. 2002;20:96-98.

34. Bailey PL, Pace NL, Ashburn MA, et al. Frequent hypoxemia and apnea after

sedation with midazolam and fentanyl. Anesthesiology. 1990;73:826-830.

35. Milgrom P, Beirne OR, Fiset L, et al. The safety and efficacy of outpatient

midazolam intravenous sedation for oral surgery with and without fentanyl. Anesth

Prog. 1993;40:57-62.

36. Yaster M, Nichols DG, Deshpande JK, et al. Midazolam-fentanyl intravenous

sedation in children: case report of respiratory arrest. Pediatrics. 1990;86:463-467.

37. Godambe SA, Elliot V, Matheny D, et al. Comparison of propofol/fentanyl versus

ketamine/midazolam for brief orthopedic procedural sedation in a pediatric emergency

department. Pediatrics. 2003;112:116-123.

38. Acworth JP, Purdie D, Clark RC. Intravenous ketamine plus midazolam is superior

to intranasal midazolam for emergency paediatric procedural sedation. Emerg Med J.

2001;18:39-45.
OCTOBER 200 4 44 : 4 ANNALS OF EMERGENCY MEDIC INE
39. Petrack EM, Marx CM, Wright MS. Intramuscular ketamine is superior to

meperidine, promethazine, and chlorpromazine for pediatric emergency department

sedation. Arch Pediatr Adolesc Med. 1996;150:676-681.

40. McGlone RG, Ranasinghe S, Durham S. An alternative to ‘‘brutacaine’’:

a comparison of low dose intramuscular ketamine with intranasal midazolam in

children before suturing. J Accid Emerg Med. 1998;15:231-236.

41. Dachs RJ, Innes GM. Intravenous ketamine sedation of pediatric patients in the

emergency department. Ann Emerg Med. 1997;29:146-150.

42. McCarty EC, Mencio GA, Walker LA, et al. Ketamine sedation for the reduction of

children’s fractures in the emergency department. J Bone Joint Surg Am. 2000;82-A:

912-918.

43. Pruitt JW, Goldwasser MS, Sabol SR, et al. Intramuscular ketamine, midazolam,

and glycopyrrolate for pediatric sedation in the emergency department. J Oral

Maxillofac Surg. 1995;53:13-17.

44. Wathen JE, Roback MG, Mackenzie T, et al. Does midazolam alter the clinical

effects of intravenous ketamine sedation in children? A double-blind, randomized,

controlled, emergency department trial. Ann Emerg Med. 2000;36:579-588.

45. Kim G, Green SM, Denmark K, et al. Ventilatory response during dissociative

sedation in children–a pilot study. Acad Emerg Med. 2003;10:140-145.

46. Sherwin TS, Green SM, Khan A, et al. Does adjunctive midazolam reduce recovery

agitation after ketamine sedation for pediatric procedures? A randomized, double-blind,

placebo-controlled trial. Ann Emerg Med. 2000;35:229-238.

47. Holloway VJ, Husain HM, Saetta JP, et al. Accident and emergency department led

implementation of ketamine sedation in paediatric practice and parental response.

J Accid Emerg Med. 2000;17:25-28.

48. Hostetler MA, David CO. Prospective age-based comparison of behavioral

reactions occurring after ketamine sedation in the ED. Am J Emerg Med. 2002;20:

463-468.

49. Green SM, Kuppermann N, Rothrock SG, et al. Predictors of adverse events with

intramuscular ketamine sedation in children. Ann Emerg Med. 2000;35:35-42.

50. Green SM, Rothrock SG, Lynch EL, et al. Intramuscular ketamine for pediatric

sedation in the emergency department: safety profile in 1,022 cases. Ann Emerg Med.

1998;31:688-697.

51. Green SM, Rothrock SG, Harris T, et al. Intravenous ketamine for pediatric sedation

in the emergency department: safety profile with 156 cases. Acad Emerg Med. 1998;5:

971-976.

52. Green SM, Nakamura R, Johnson NE. Ketamine sedation for pediatric procedures:

Part 1, A prospective series. Ann Emerg Med. 1990;19:1024-1032.

53. Green SM, Klooster M, Harris T, et al. Ketamine sedation for pediatric

gastroenterology procedures. J Pediatr Gastroenterol Nutr. 2001;32:26-33.

54. Forbes RB, Murray DJ, Dull DL, et al. Haemodynamic effects of rectal

methohexitone for induction of anaesthesia in children. Can J Anaesth.

1989;36:526-529.

55. Manuli MA, Davies L. Rectal methohexital for sedation of children during imaging

procedures. AJR Am J Roentgenol. 1993;160:577-580.

56. Pomeranz ES, Chudnofsky CR, Deegan TJ, et al. Rectal methohexital sedation for

computed tomography imaging of stable pediatric emergency department patients.

Pediatrics. 2000;105:1110-1114.

57. Sedik H. Use of intravenous methohexital as a sedative in pediatric emergency

departments. Arch Pediatr Adolesc Med. 2001;155:665-668.

58. Varner PD, Ebert JP, McKay RD, et al. Methohexital sedation of children

undergoing CT scan. Anesth Analg. 1985;64:643-645.

59. Schwanda AE, Freyer DR, Sanfilippo DJ, et al. Brief unconscious sedation

for painful pediatric oncology procedures. Am J Pediatr Hematol Oncol. 1993;15:

370-376.

60. Rooks VJ, Chung T, Connor L, et al. Comparison of oral pentobarbital sodium

(nembutal) and oral chloral hydrate for sedation of infants during radiologic imaging:

preliminary results. AJR Am J Roentgenol. 2003;180:1125-1128.

61. Greenberg SB, Adams RC, Aspinall CL. Initial experience with intravenous

pentobarbital sedation for children undergoing MRI at a tertiary care pediatric hospital:

the learning curve. Pediatr Radiol. 2000;30:689-691.

62. Karian VE, Burrows PE, Zurakowski D, et al. Sedation for pediatric radiological

procedures: analysis of potential causes of sedation failure and paradoxical reactions.

Pediatr Radiol. 1999;29:869-873.

63. Mason KP, Zurakowski D, Karian VE, et al. Sedatives used in pediatric imaging:

comparison of IV pentobarbital with IV pentobarbital with midazolam added. AJR Am J

Roentgenol. 2001;177:427-430.

64. Strain JD, Campbell JB, Harvey LA, et al. IV Nembutal: safe sedation for children

undergoing CT. AJR Am J Roentgenol. 1988;151:975-979.

65. Moro-Sutherland DM, Algren JT, Louis PT, et al. Comparison of intravenous

midazolam with pentobarbital for sedation for head computed tomography imaging.

Acad Emerg Med. 2000;7:1370-1375.
3 5 3



C L IN I CA L PO L I CY
66. Kain ZN, Gaal DJ, Kain TS, et al. A first-pass cost analysis of propofol versus

barbiturates for children undergoing magnetic resonance imaging. Anesth Analg. 1994;

79:1102-1106.

67. Egelhoff JC, Ball WS Jr, Koch BL, et al. Safety and efficacy of sedation in children

using a structured sedation program. AJR Am J Roentgenol. 1997;168:1259-1262.

68. Slovis TL, Parks C, Reneau D, et al. Pediatric sedation: short-term effects. Pediatr

Radiol. 1993;23:345-348.

69. Sanderson PM. A survey of pentobarbital sedation for children undergoing

abdominal CT scans after oral contrast medium. Paediatr Anaesth. 1997;7:309-315.

70. Bloomfield EL, Masaryk TJ, Caplin A, et al. Intravenous sedation for MR imaging of

the brain and spine in children: pentobarbital versus propofol. Radiology. 1993;186:

93-97.

71. Tobias JD. Pharmacology of sedative agents in sedation and analgesia for

diagnostic and therapeutic procedures. In: Malviya S, Naughton NN, Tremper KK, eds.

Sedation and Analgesia for Diagnostic and Therapeutic Procedures. Totowa, NJ:

Humana Press; 2003:125-152.

72. Havel CJ Jr, Strait RT, Hennes H. A clinical trial of propofol vs midazolam for

procedural sedation in a pediatric emergency department. Acad Emerg Med. 1999;6:

989-997.

73. Skokan EG, Pribble C, Bassett KE, et al. Use of propofol sedation in a pediatric

emergency department: a prospective study. Clin Pediatr. 2001;40:663-671.

74. Hertzog JH, Dalton HJ, Anderson BD, et al. Prospective evaluation of propofol

anesthesia in the pediatric intensive care unit for elective oncology procedures in

ambulatory and hospitalized children. Pediatrics. 2000;106:742-747.

75. Guenther E, Pribble CG, Junkins EP Jr, et al. Propofol sedation by emergency

physicians for elective pediatric outpatient procedures. Ann Emerg Med. 2003;42:

783-791.

76. Bassett KE, Anderson JL, Pribble CG, et al. Propofol for procedural sedation in

children in the emergency department. Ann Emerg Med. 2003;42:773-782.

77. Jayabose S, Levendoglu-Tugal O, Giamelli J, et al. Intravenous anesthesia with

propofol for painful procedures in children with cancer. J Pediatr Hematology/

Oncology. 2001;23:290-293.

78. Keidan I, Berkenstadt H, Sidi A, et al. Propofol/remifentanil versus propofol alone

for bone marrow aspiration in paediatric haemato-oncological patients. Paediatr

Anaesth. 2001;11:297-301.

79. Levati A, Colombo N, Arosio EM, et al. Propofol anaesthesia in spontaneously

breathing paediatric patients during magnetic resonance imaging. Acta Anaesthesiol

Scand. 1996;40:561-565.

80. Merola C, Albarracin C, Lebowitz P, et al. An audit of adverse events in children

sedated with chloral hydrate or propofol during imaging studies. Paediatr Anaesth.

1995;5:375-378.

81. Scheiber G, Ribeiro FC, Karpienski H, et al. Deep sedation with propofol in

preschool children undergoing radiation therapy. Paediatr Anaesth. 1996;6:209-213.

82. Vardi A, Salem Y, Padeh S, et al. Is propofol safe for procedural sedation in

children? A prospective evaluation of propofol versus ketamine in pediatric critical

care. Crit Care Med. 2002;30:1231-1236.

83. Broadman LM, Rice LJ, Hannallah RS. Testing the validity of an objective pain scale

for infants and children. Anesthesiology. 1988;69:A770.
3 5 4 ANNALS OF EMERGENCY MEDIC INE 44 : 4 OCTOBER 20 04



C L IN I CA L PO L I CY
Evidentiary Table.

Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

Guldner
et al10

Retrospective pediatric
rapid sequence intubation
study in ED; intravenous
dosing of etomidate with
median dose 0.3260.12
mg/kg; adjunctive
medications included
atropine in 78/105 (74%),
lidocaine in 62/105 (59%),
morphine in 3/105 (3%), and
midazolam in 7/105 (7%); 105
charts; average age 362.9 y

The authors describe
a slight increase in blood
pressure; no episodes of
myoclonus or seizure
activity noted; there were
no reported episodes of
adrenal suppression
determined either clinically
or with laboratory testing
as a result of etomidate
administration

Design was
retrospective; the
main clinical
endpoint was
adrenal suppression

The authors note
very little
hemodynamic
changes with the
use of etomidate

Efficacy was
not
objectively
measured

III

Sokolove
et al11

Retrospective pediatric study
evaluating rapid sequence
intubation at 2 academic
centers of both hospital
and ED patients; etomidate
IV dosingwithmean dose of
0.37 mg/kg; adjunctive
medications included
lidocaine in 58/100 (58%),
atropine in 37/100 (37%),
and benzodiazepines in
9/100 (9%); 100 patients
aged <10 y

Etomidate resulted in a mean
blood pressure decrease
of 1% during rapid
sequence intubation;
clinically important adrenal
suppression was defined
as the need for exogenous
corticosteroid replacement
for suspected adrenal
insufficiency during the
hospital course; inpatient
records were available on
99 patients, and none of
these patients received
corticosteroids for
suspected adrenal
suppression

Design; only
endpoints of study
were hypotension
and adrenal
suppression; all
patients were
intubated

Based on a low
incidence of
hypotension and no
important adrenal
suppression

Efficacy was
not
objectively
measured

III

Dickinson
et al12

Retrospective descriptive
study in a university-based
ED; 53 charts of children
aged <18 y; all patients
received IV etomidate (most
received 0.1 to 0.2 mg/kg)
and an IV opioid; a single
etomidate dose was
required in 40/53 (75%)
patients and a second dose
wasnecessary in 9/53 (17%)
patients; 4/53 (7.5%)
patients also received
a dose of midazolam;
0.2-mg/kg initial bolus

There were no major
adverse effects; 1 patient
reported nausea, and
another was given a fluid
bolus for transient
hypotension; no patient
required ventilatory
assistance; measure of
efficacy was procedural
success

Retrospective
design; selection
bias; documentation
concerns as
demonstrated by no
reported cases of
myoclonus

Results suggest
that etomidate may
be used safely in
children, but the
authors warn that
further larger
prospective studies
are indicated

III III

Ruth et al13 2-phase feasibility study:
retrospective pilot followed
by a prospective
descriptive study
performed in a university-
based ED; IV
dosing in 9 patients in the
pilot phase and in 51
patients in the prospective
phase; a mean of 1.6 doses
were required to complete
procedures (range 1–3
doses); initial etomidate
bolus used was 0.1 mg/kg;
18 patients included aged
1–25 y

Procedural success was
achieved in 56/60 (93%)
patients, with adequate
sedation as documented
by the physician in 59/60
(98%) patients; 12
complications were
reported including oxygen
desaturation below 90%
(5), myoclonus (4), vomiting
(1), pain with injection (1),
and a ‘‘brief’’ bradycardic
episode; none of the
patients required
ventilatory assistance

13 patients had
missing nursing
records, and
another 4 patients
lacked depth of
sedation information

Etomidate
administered IV for
procedural sedation
in the ED was both
effective and safe in
this group of
patients

III III
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Evidentiary Table (continued).

Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

Vinson and
Bradbury14

Retrospective observational
study in 3 affiliated
suburban EDs; chart
review performed with
prospective questionnaire
sent to patients, with 120
(90%) completed; IV
etomidate dosing with
mean cumulative dose of
0.2 mg/kg; 134 total
patients enrolled aged
6–93 y; 3 patients were
aged 6–12 y and 12
patients included were
aged 13–17 y

Moderate sedation was
achieved in 48 (32%)
patients, and deep
sedation induced in 102
(68%) patients as
measured by the Aldrete
Postanesthetic Recovery
Score; 5 (4.7%) of 7
adverse reactions were
the result of oxygen
desaturation requiring face
mask oxygen; 4/5 also
received bag-assisted
ventilation; each of these
patients were >55 y and
had received relativelyhigher
doses of etomidate, 0.23 mg/
kg compared with 0.19 mg/kg
in the nonrespiratory-
compromised patients; no
intubations; 2 patients
experiencedemesis;114 (94%)
responders stated they would
be ‘‘extremely’’ willing to have
this medication again

Design; few pediatrics;
no standardized
dosing; adjunctive
medications given in
23% of procedures;
only patients
meeting ASA status
I or II were cand-
idates for procedural
sedation; some
patients were
entered into the
study more than
once

The authors concluded
that etomidate
appears to be a brief,
safe, and effective
drug for emergency
procedural sedation;
however, the power
of the study is not
enough to evaluate
incidence of all
complications

III III

Keim et al15 Retrospective chart review in
a university-based ED; the
charts of 46 adults and 2
children, all receiving IV
dosing were reviewed;
mean initial dose of
etomidate was 13 mg

10/48 (21%) of patients had
adverse reactions; 1 (2%)
patient had transient
apnea requiring bag-valve-
mask ventilation (this
patient had multiple doses
of analgesics as well); 1
(2%) patient required a
nonrebreather for a
desaturation<90%; emesis
in 2 (4%) patients; anxiety
in 2 (4%) patients; 4 (8%)
patients had failed
procedures

Design; limited
pediatric patients;
not an etomidate-
only study, so some
adverse side effects
may be related to
other sedatives and
analgesics; docu-
mentation concerns
as demonstrated by
no reported cases of
myoclonus

The authors conclude
that although further
study is indicated,
etomidate holds
promise as a proce-
dural agent in the
ED; the authors
further stressed the
need for adequate
monitoring in the ED
when using agents
that may induce
deep sedation

III III

McDowell
et al16

Retrospective review of 971
pediatric oncology patients
at a university hospital; 101
received IV etomidate (0.3
mg/kg) combined with
either fentanyl or alfentanil
for brief diagnostic or
therapeutic procedures; all
patients were <19 y

Etomidate was effective as
defined by procedural
success but was asso-
ciated with more episodes
of vomiting (9.9%) and
agitation (4%) compared
with propofol (0.5%) and
(1.2%), respectively

Retrospective
design; all 101
etomidate patients
received narcotics
for analgesia that
could confound both
the efficacy and
safety data

Etomidate is an
effective agent but
had more vomiting
and agitation when
compared with
propofol; however,
propofol had a
greater incidence of
hypoxia (15.7%) than
etomidate (2%)

Efficacy was
not
objectively
measured

III

Schenarts
et al 17

Prospective randomized
controlled trial; included 10
etomidate and 8 control
(midazolam) patients; each
had a 4-h, 12-h, and 24-h
cosyntropin stimulation
test performedafter standard
drug administration during
rapid sequence intubation
induction in the ED;
patients wereR18 y, with
a mean age of 58.4 y

Although a significant
decrease in the normal
adrenal response was
noted at the 4-h level, all
measured levels remained
within normal levels
throughout the study
process; at 12 h, levels
were no longer affected by
the single 0.3-mg/kg
induction dose

Study design does
not evaluate clinical
significance of
brief adrenal
suppression; no pre-
induction cortisol
levels were
obtained; 13
additional patients
were excluded

The authors concluded
that, although a
single dose of
etomidate resulted
in a decrease in
normal adrenal
response,
adrenocortical
levels remained in
a normal laboratory
range

Efficacy was
not
objectively
measured

III
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Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

Absalom
et al18

Prospective randomized trial;
adrenocortical function of
35 critically ill patients was
evaluated at pre-induction
of general anesthesia in
operating room with
etomidate or thiopentone
and after 24 h; each patient
with an ASA status RIII
and aged R16 y

The etomidate group was
significant for more
patients with an ACTH-
stimulated cortisol
increment <200 nmol/L;
however, cortisol levels
were never documented as
low during the study

Number of patients
aged 16–18 y not
given; no baseline
ACTH stimulation
performed before
induction; only 3
cortisol levels
obtained; study
power may be too
small to show a
significant
difference

No significant
difference between
pre- and post-ACTH
cortisol levels;
significance of
findings of the
smaller ACTH-
stimulated
increment unclear

Efficacy was
not
objectively
measured

III

Allolio et al19 Prospective controlled trial;
29 patients undergoing
general anesthesia
induction were randomly
assigned to etomidate or
thiopentone, and ACTH and
cortisol levels were
measured up to 240 min
after induction

The etomidate group had
a significantly higher ACTH
level and a significantly
lower cortisol level;
cortisol levels remained in
a normal range

All patients were
aged >14 y

The authors
conclude that
etomidate is safe for
minor surgeries, but
the adrenal
suppression may
cause problems for
patients who require
a greater adrenal
response

Efficacy was
not
objectively
measured

III

Allolio et al20 Prospective controlled trial
evaluating the effect of
a single induction dose of
IV etomidate or
thiopentone on
adrenocortical function up
to 210 min after induction;
included 14 patients
undergoing induction for
general anesthesia; patient
aged 14–74 y; with mean
age for etomidate group of
45.5616.1 y

ACTH levels were elevated in
the etomidate group but
not to significant levels
compared with the
thiopentone group;
demonstrated suppression
of cortisol levels compared
with thiopentone dosing

Time of day not noted Authors found that
despite inhibition of
11 b-hydroxylase
after etomidate
induction, no other
comparable
blockade of other
enzymes in the
corticosteroid-
synthetic pathway
could be
demonstrated;
confirmed previous
data demonstrating
suppression of
cortisol levels with
single etomidate
dosing

Efficacy was
not
objectively
measured

II

Helmers
et al21

Prospective double-blind
controlled trial to
determine if IV injection of
droperidol or fentanyl
before etomidate could
attenuate side effects of
pain and myoclonus; 83
patients aged 14–78 y with
ASA status I, II, and III
were enrolled; a severity
score was assigned to pain
and involuntary
movements; operating
room study

The incidence of pain on
delivery in patients was:
etomidate+normal saline
solution 17% (5/29),
etomidate+droperidol
16.7% (4/24),
etomidate+fentanyl 18.5%
(5/27); the incidence of
myoclonus in patients was:
etomidate+normal saline
solution 37.9% (11/29),
etomidate+droperidol
14.3% (3/24),
etomidate+fentanyl 12.5%
(3/24) (P<.05 for the groups
using etomidate+another
drug vs etomidate alone)

Not a sedation
study; evaluated
side effects during
initial induction only;
potential bias in
scoring of pain and
myoclonus

Both fentanyl and
droperidol showed a
significant
difference in
attenuating
myoclonus after
etomidate
administration

Efficacy was
not
objectively
measured

II
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Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

Modica and
Tempelhoff22

Prospective observational
study; included 8 patients
meeting ASA III–IV status
with space occupying
lesions and undergoing
surgery; IV dosing; ages
18–71 y; anesthesia was
induced with 0.2-mg/kg of
etomidate followed by a 20-
mg/min infusion

All patients monitored during
induction with IV etomidate
for EEG burst suppression
and changes in intracranial
pressure; the etomidate
bolus required to reach
burst suppression was
1.2860.11 mg/kg

No pediatric patients;
small study size

Etomidate did result in
significant reduction
in intracranial
pressure during
intubation

Efficacy was
not
objectively
measured

II

Pena and
Krauss23

Prospective case series of
1,180 patients aged <21 y
requiring procedural
sedation in pediatric ED of
large urban hospital using
standard sedation record;
midazolam and fentanyl
used in 391, IV midazolam
in 67, oral midazolam in 62,
IN midazolam in 3;
remainder used a variety of
other drugs and
combinations; 180 patients
had IM ketamine/
midazolam (3.3060.80 mg/
unknown); 40 patients had
IV ketamine/midazolam
(1.3160.45 mg/unknown)

For fentanyl/midazolam:
adverse event rate was
2.3%, with no serious or
life-threatening
complications;
complications included
oxygen desaturation in 10
(0.8%), paradoxical
reaction in 7 (0.6%), emesis
in 3 (0.25%), requirement
for supplemental oxygen in
2 (0.17%); no significant
differences between
regimens; for ketamine/
midazolam: 1.8%
experienced adverse event
(1 laryngospasm, 2
desaturations, 1 emesis)

Wide variety of agents
and techniques;
efficacy not
measured; authors
conclude that
fentanyl/midazolam
does not have
increased rate of
respiratory
complications, but
data show OR of 2.94
(95% CI 0.93–10.29,
P=.070); small
sample size for
ketamine, selection
bias, single center

Procedural sedation
(fentanyl/midazolam
or ketamine/
midazolam) can be
safely administered
in pediatric ED by
pediatric emergency
physician; adverse
event rate is low

Efficacy was
not
objectively
measured

III

Sievers
et al24

Prospective case series of 24
patients undergoing 70
pediatric oncology
procedures using IV
midazolam with (59%) or
without (41%) morphine or
fentanyl; mean age
7.8364.44 y (range 1.5–15.5
y); pediatric oncology clinic
treatment room

Anxiety scores were highest
on entry into treatment
room and lowered during
the procedure to levels
approaching preprocedure
baseline; restraint
requirements were: much
(20%), some (35%), none
(45%); 13% experienced
desaturation (oxygen
saturation <90%), 14%
required verbal stimulation,
and 3% required oxygen; no
patients required assisted
ventilation or intubation;
no serious complications;
amnesia complete in 62%,
partial in 28%

Sample size too small
to make conclusions
about adverse
events; small sample
size precludes
conclusion that
adding fentanyl to
midazolam does not
increase respiratory
complications

Midazolam alone can
cause respiratory
depression in
absence of
narcotics;
hypoxemia is dose
related and subject
to marked individual
variation;
observation period
of 60 min after
procedure appeared
sufficient

III III

Sandler
et al25

Prospective, randomized
crossover trial of
midazolam vs fentanyl as
premedication for painful
oncology procedures;
pediatric oncology clinic
treatment room; mean age
10.0465.01 y (range 3.33–
18.77 y); 86 procedures on
27 patients

No serious adverse events in
either group; no episodes
of oxygen desaturation
<90%; efficacy (defined as
patient/parent satisfaction)
good in both groups;
amnesia 91% for
midazolam, 28% for
fentanyl; patients/parents
preferred midazolam 72%
to 28%; OSBD scores
increased from first
procedure to last and
decreased slightly for
those choosing fentanyl

Small sample size;
nonblinded
assessment

Both agents are
effective; patients
and families prefer
midazolam probably
because of amnestic
effects

II III
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(Efficacy)
Grade
(Safety)

Hart et al26 Prospective, randomized,
blinded experimental trial
in 42 children requiring
painful ED procedures
treated with (1) fentanyl, (2)
fentanyl-midazolam, or (3)
MPC; all patients
monitored for safety with
ETCO2 and pulse oximetry;
efficacy was measured by
objective clinical signs and
subjective scale by blinded
observers; mean age
4.862.0 y (range 2–11 y)

Pain was measured by the
10-point scale of
Broadman et al83; anxiety
was measured using the
author’s 4-point scale;
sedation was measured by
the author’s 5-point scale;
author states that all
scales were previously
published and research
assistants were trained in
the use of scales; all
equally efficacious;
subclinical respiratory
depression by hypoxemia
or elevated ETCO2 in 20%
fentanyl, in 23% fentanyl-
midazolam and in 11%
MPC; prolonged sedation
with MPC

The small sample size
limits conclusions
especially for safety
concerns; the
clinical relevance of
documented
transient
hypercarbia in the
absence of
hypoxemia is not
clear; the absence
of any significant
clinical events
leaves the ETCO2

data difficult to
interpret

The new technique of
noninvasive ETCO2

monitoring may be
a useful monitoring
tool in the pediatric
ED; fentanyl and
midazolam cause
a high incidence of
subclinical
respiratory
depression

II II

Kovooretal27 Prospective observational
case series of 1,344 adults
requiring 2–3-h
electrophysiologic studies
for cardiac arrhythmias;
efficacy data are included
on 775 patients and safety
data on 1,344 patients;
cardiac catheterization lab

No serious complications;
insignificant changes in
respiratory rate, oxygen
saturation, ETCO2, and
blood pressure; upper
airway obstruction defined
as snoring increases;
increases in ETCO2 or
clinical evidence of upper
airway obstruction
occurred in 42%;
restlessness occurred in
20%; 0.3% required
conversion to general
anesthesia for apnea or
severe restlessness;
efficacy in the sedation
group was measured
against those who had the
study without sedation; in
the sedated group vs the
unsedated: no distress 74%
vs 42%; moderate distress
24% vs 50%; extreme
distress 2% vs 8%

All data are from
adults; study was of
continuous infusion
of drugs rather than
bolus for short
procedure;
procedure is 2–3-h
electrophysiologic
study primarily; this
requires anxiolysis
but not significant
analgesia or
sedation;
applicability of these
results to short
painful procedures
in children is
questionable; no
comparison group
was used; observers
of efficacy were not
blinded

Continued infusion of
fentanyl/midazolam
can be safe and
effective for adult
electrophysiologic
studies

III III

Wright et al28 Retrospective case series of
midazolam use in 389
patients in adult ED

Serious adverse event rate
1%; all serious adverse
events associated with use
of opiate drugs in addition
to midazolam; efficacy
defined as the procedure
being accomplished and
the physician not noting
a problem

All adult patients; no
standardized
evaluation form

Midazolam is safe and
effective when used
in the ED in adult
patients

Efficacy was
not
objectively
measured

III
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Kennedy
et al29

Prospective, single-blind,
randomized, controlled trial
of ketamine/midazolam vs
fentanyl/midazolam in 260
patients, aged 5–15 y
requiring orthopedic
procedures in ED; ASA
status I–II; videotaped
blinded assessment of
adequacy of sedation;
safety assessed by
objective monitoring;
efficacy assessed by
9-point facial affective
scale, parents 10-cm VAS,
orthopedist satisfaction
VAS, and OSBD-R scored
by blinded observers and
blinded treating physicians;
midazolam �0.1 mg/kg,
maximum 2.5 mg every 3
min until sedated; fentanyl
�0.5 mg/kg every 3 min
until decrease response to
verbal/painful stimuli vs
ketamine �0.5 mg/kg every
3 min (up to 2 mg/kg) +
glycopyrrolate 5 mg/kg up
to 250 mg

Safety: hypoxia occurred in
6% of patients in the
ketamine/midazolam group
vs 25% of patients in
the fentanyl/midazolam
group, breathing cues
needed 1% vs 12%, oxygen
required 10% vs 20%; 2
patients in ketamine/
midazolam group required
assisted mask ventilation
vs 0 in fentanyl/midazolam
group; Efficacy: ketamine/
midazolam had better
efficacy measured by
lower distress scores
during procedure and
increased orthopedic
physician satisfaction;
ketamine/midazolam had
more vomiting in 2 wk after
procedure (4% vs
0%); OSBD-R 1.0861.12 vs
2.7062.16 (P�.0001),
parental pain VAS
4.2163.30 vs 5.5563.33
(P=.004), parental anxiety
4.4863.26 vs 5.4963.26
(P=.02), orthopedic
satisfaction 8.7162.21 vs
9.6160.78 (P=.0001), equal
induction time of 13 min,
recovery time 113.7636.9
min vs 127.6656.2 min
(P=.02), hypoxia 24% vs 6%
(P=.001), breathing cues
12% vs 1% (P=.001), airway
maneuver 11% vs 6%
(P=NS), and bag-valve-
mask 0% vs 2% (P=NS)

Study examined only
orthopedic
procedures; age
range 5–15 y; results
may not apply to
younger patients;
single-blind study

Well-done randomized
controlled trial;
ketamine/midazolam
is more efficacious
for sedation than
fentanyl/midazolam
for orthopedic
procedures with
less hypoxia and
airway maneuvers;
ketamine/midazolam
is associated with
fewer respiratory
complications, but
respiratory support
may be needed with
either regimen;
vomiting in weeks
following slightly
more common with
ketamine/midazolam
(4% vs 0%)

I I

Bauman
et al30

Retrospective case series of
randomly selected charts
(convenience sample) (64/
243) of sedation for lumbar
puncture and BM biopsy in
an outpatient oncology
population; administered
by pediatric critical care
physician or
anesthesiologist;
nonstandardized
treatments included
multiple drug regimens; no
data on fentanyl or
midazolam use in absence
of other agents; average
age 6.6 y (range 3 mo to
15 y)

4/64 (6.25%) complications:
1/64 (1.6%) desaturation,
1/64 (1.6%) apnea, 1/64
(1.6%) hypotension, and
1/64 (1.6%) prolonged
sedation; all complications
were reversible and not
serious; all procedures
were completed; no
complications with
fentanyl/propofol

Very small study with
small numbers in
each group and
much heterogeneity
within each group;
multiple agents
used; difficult to
glean efficacy or
safety data about
fentanyl and
midazolam alone;
retrospective
descriptive study
with no uniformity of
data collection or
observation of
patients between
groups

A fentanyl/propofol
combination can be
used in the pediatric
population

Efficacy was
not
objectively
measured

III
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Evidentiary Table (continued).

Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

McQuillen
and Steele31

Prospective case series of
106 children undergoing ED
sedation for painful
procedures; patients
assessed with ETCO2

monitoring; mean age 6.8 y
(range 1.2–16.6 y)

Mean increase in ETCO2

during sedation was: for all
sedation combined 6.7
(95% CI 5.8–7.5 mm Hg), for
midazolam alone 3.2 (95%
CI 2.2–4.2 mm Hg), for
midazolam and ketamine
5.4 (95% CI 4.5–6.4 mm Hg),
and for midazolam and
opiate 8.8 (95% CI 7.4–10.2
mm Hg); percentage of
patients with increased
ETCO2 >10 mm Hg: for all
sedation combined 19%
(95% CI 0%–60%), for
midazolam alone 9% (95%
CI 3%–22%), for midazolam
and ketamine 35% (95% CI
21%–50%), and for
midazolam and opiate 50%
(95% CI 13%–99%); all drug
combinations used
increased ETCO2, but
midazolam and fentanyl
increased it to a greater
degree than other agents

Did not measure
efficacy; assessment
not blinded; clinical
significance of
increased ETCO2 not
clear

ETCO2 can be used as
a monitoring adjunct
in patients requiring
sedation in the
pediatric ED;
midazolam/fentanyl
causes more CO2

retention than other
commonly used
agents

Efficacy was
not
objectively
measured

III

Graff et al32 Retrospective observational
study of fentanyl and
midazolam for 334 children
undergoing orthopedic
procedures (retrospective
grading of depth of
sedation); mean age
8.463.75 y; pediatric ED of
large urban children’s
hospital

11% with some respiratory
event (37 patients), with 2
patients requiring
naloxone; 10% needed
airway positioning or
stimulation, but none
required ventilation or
intubation

Efficacy was not
rigorously
measured; this is the
primary weakness of
this study;
retrospective study
with no comparison
group

Fentanyl and
midazolam can be
safely used for ED
treatment of
orthopedic injuries;
close monitoring of
respiratory status is
essential

Efficacy was
not
objectively
measured

II

Hostetler
and
Barnard33

Retrospective case series
comparing ketamine/
midazolam to fentanyl/
midazolam in 93 children
undergoing esophageal
foreign body removal in the
ED over a 2-y period; 57
(61.2%) of the 93 patients
received ketamine/
midazolam, 28 (30.1%)
received fentanyl/
midazolam, 5 (5.4%)
received general anesthesia,
and 3 (3.2%) received other;
per protocol, midazolam
was dosed initially at
0.05–0.1 mg/kg followed by
0.05-mg/kg subsequent
doses; ketamine was given
initially in 1–2-mg/kg IV doses
followed by 0.5–1.0-mg/kg
doses; fentanyl was given
in 1–2-mg/kg IV doses
initially, followed by 0.5–
1.0-mg/kg; mean age 39.36
33.9 mo (range 3–168 mo)

Comparing ketamine/
midazolam vs fentanyl/
midazolam: mean
procedure time 4.8 min
(95% CI 3.7–6.0) vs 7.0 min
(95% CI 5.1– 8.9); mean
length of stay 3.6 h (95% CI
3.3–3.9) vs 5.7 h (95% CI
3.0–8.3); transient hypoxia
10.7% (95% CI 6.6–14.8) vs
15.4% (95% CI 8.6–22.2);
stridor 1.8% (95% CI 0–3.6)
vs 0 (95% CI 0–1.9); and
bag-valve-mask 3.6% (95%
CI 1.1–6.1) vs 3.8% (95% CI
0.2–7.4)

Retrospective data
collection and
uncontrolled
comparison; small
sample size; removal
of esophageal
foreign body may
cause hypoxia
unrelated to
sedation/analgesia

Ketamine/midazolam
and fentanyl/
midazolam are safe
and effective for
foreign body
removal in children;
recovery time
appears longer for
fentanyl/midazolam
than for ketamine/
midazolam

Efficacy was
not
objectively
measured

III
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Evidentiary Table (continued).

Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

Bailey et al34 Randomized, blinded,
prospective experimental
trial of drug administration
to 12 healthy adult
volunteers to evaluate
safety profile

Midazolam alone produced
no significant respiratory
effects; fentanyl alone
produced hypoxemia in
50% of subjects,
hypoxemic episodes were
defined as SpO2 <90% and
lasting R10 s; decreased
ventilatory response to
CO2, and apnea in 0%;
combination of fentanyl
and midazolam produced
hypoxemia in 92%,
decreased ventilatory
response to CO2 similar to
but no worse than fentanyl,
and apnea in 50%

Small sample size for
safety study limits
conclusions; study
done in adults; it is
not clear how
dosage, adverse
effect profile, and
responses to decreased
ventilatory response
to CO2 will affect
children in the clinical
setting; study of drug
effect in healthy
volunteers with no
painful stimulus may be
difficult to translate
to children
undergoing painful
procedures

Combination of
fentanyl and
midazolam markedly
increase risk of
hypoxia and apnea
in comparison to
either agent alone

Efficacy was
not
objectively
measured

III

Milgrom
et al35

Randomized, blinded,
placebo-controlled trial
of midazolam, fentanyl,
and methohexital in
various combinations in
207 adults undergoing
dental procedure (molar
extraction); university
dental clinic

Midazolam fentanyl
combination resulted in
greater efficacy but
increased level of sedation
and complications; efficacy
measures included
observer-reported sedation
score and self-reported
pain and anxiety scores;
apnea in 63% of midazolam
and fentanyl and in 3%
midazolam alone

All adult data but well-
done study of drug
use in painful
procedures

High rate of apnea in
combination group
does not justify its
use based on small
increase in sedation
effect

II II

Yaster et al36 Case report Respiratory arrest in a 13-
month-old toddler receiving
midazolam and fentanyl

Anecdotal Midazolam and fentanyl
are respiratory
depressants

X X

Godambe
et al37

Prospective, partially blinded,
randomized (videotaped)
controlled trial in
convenience sample of
patients; ASA status I–III
for orthopedic procedures
in ED; 59 patients given IV
propofol (1 mg/kg initially
with smaller aliquots)/
fentanyl (1–2-mg/kg
aliquots) vs 54 patients
given ketamine (1–2-mg/
kg)/midazolam (0.05 mg/kg
aliquots); measurement of
sedation and recovery
times; use of OSBD-R and
Likert satisfaction scores
for orthopedist and nurse,
and VAS for parents; 113
patients aged 3.1–16.3 y
(median 9.0 y)

Total sedation and recovery
time for propofol/fentanyl
vs ketamine/midazolam
38.9 min vs 62.1 min
(P<.0001) and 54.2 min vs
20.8 min (P<.0001),
respectively; transient
desaturation (responsive to
jaw thrust or head
repositioning or supplemental
oxygen) occurred in 18/59
(31%) of propofol/fentanyl
patients vs 4/54 (7%) of
ketamine/midazolam patients
(P=.002); mean OSBD-R during
manipulation for propofol/
fentanyl vs ketamine/
midazolam 0.278 on scale of
0–23.5, with 0 representing no
distress, vs 0.084 (P=.787); for
propofol/fentanyl vs ketamine/
midazolam: orthopedic
satisfaction 4.85 vs 4.93
(P=.245), nurse satisfaction
4.85 vs 4.95 (P=.173), and
parental VAS 8.7 vs 13.0
(P=.380)

No significant
limitations; partially
blinded only; loss of
videotaping in 3
patients

Both propofol and
ketamine are safe
and effective for ED
orthopedic
procedures;
propofol/fentanyl
had significantly
shorter sedation
times and longer
recover times than
ketamine/midazolam
and equivalent
satisfaction scores;
there were
significantly more
transient
desaturations with
propofol/fentanyl
than with ketamine/
midazolam

I I
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Evidentiary Table (continued).

Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

Acworth
et al38

Single-blinded (sedation
assessment), randomized,
controlled trial; ketamine
1 mg/kg/midazolam 0.1 mg/kg
IV vs IN midazolam 0.4 mg/
kg; laceration repair and
foreign body removal; VAS
(author’s sedation scoring
system); age 6 mo to 12 y;
ED study; total of 53
patients

‘‘Adequate’’ sedation in 27/27
vs 24/26 (P=NS), onset 2.0
min vs 7.3 min (P<.001),
time to discharge 97.9 min
vs 79.0 min (P=.02), average
sedation score at 30 min: 2.4
vs 3.5 (D1.1, 95% CI 0.7–1.4,
P<.001), average VAS
(author’s scoring system
used) at 30 min: 1.8 vs 3.8
(D2.0, 95% CI 1.1–2.9,
P<.001), overall VAS 2.1 vs
4.5 (D2.4, 95% CI 1.1–3.6,
P=.001); physician
satisfaction ‘‘excellent/
good’’ 88% vs 54%, P=.006,
parental satisfaction
‘‘excellent/good’’: 92% vs
65%, P=.02; one significant
adverse event: saturation
<90% in the ketamine group

Treating physician and
nurse not blinded;
small study for
adverse events

IV ketamine/midazolam
superior to IN
midazolam in
sedation onset, time
to discharge,
sedation scores, and
physician and
parental satisfaction

II II

Petrack
et al39

Double-blinded randomized,
controlled trial 12 h/d with
research assistant; patients
aged 6 mo to 6 y requiring
sedation for wound repair,
burn care, or lumbar
puncture; randomized to
ketamine 4 mg/kg/atropine
0.01 mg/kg IM vs meperidine
2 mg/kg/promethazine 1 mg/
kg/chlorpromazine 1 mg/kg
IM; ED study; total of 27
patients

15 patients received ketamine
vs 12 received MPC; ages
31620 mo vs 39622 mo,
onset of sedation 3 min vs
18 min (P<.01), duration 82
min vs 97 min (P=.15), time
to discharge 85 min vs 113
min (P=.01), and mean
OSBD-R score 2.7 (95% CI
0.4–4.9) vs 9.8 (95%
CI 4.9–14.6, P<.003); there
were no significant adverse
effects seen in either group

Small numbers for
adverse effects;
patients only
recruited 12 h/d

Ketamine is superior to
MPC in time of onset
of sedation, time to
discharge, and
mean OSBD-R
score; the durations
of sedation were
similar

I X

McGlone
et al40

Prospective nonrandomized
comparison of IM ketamine
2.5 mg/kg + atropine
(additional 1 mg/kg given
prn) versus IN midazolam
0.5 mg/kg for laceration
repair age 12 mo to 7 y;
used nonvalidated, simple
4-point behavior scales; ED
study; 102 patients,
average age 3.6 y

For ketamine vs midazolam:
during anesthetic injection
96% vs 38% and during
suturing 100% vs 70%
patients were cooperative/
intermittent crying (P<.01);
18% vs 8% had vomiting
(P=.234), median SpO2 97%
for both, recovery behavior
quiet or mild agitation in
92% vs 86% (P=.44)

Nonblinded alternating
of sedative

IM ketamine 2.5 mg/kg
more effective than
IN midazolam for
suturing

III II

Dachs and
Innes41

Prospective nonrandomized
study; patients aged 18 mo
to 8 y; brief painful
procedures; IV ketamine
1–1.5 mg/kg6atropine;
ED study; 30 patients

Median age 38mo, 90% laceration
repair, local anesthesia used
in 52%; 1mg/kg dose resulted
in 6/11 (54%) patients requiring
additional ketamine, dose
increased to 1.5 mg/kg during
study, 1.5 mg/kg dose resulted
in 1/18 (5.5%) patients requiring
additional ketamine;allpatients
were unresponsive to painful
stimulation (endpoint); SpO2
>93% on room air for all
patients; telephone follow-up
in 96.6%: 1 patient vomited in
recovery, 1athome,9withataxia
for 0.5–2 h and no nightmares

Small sample size,
nonblinded outcome
assessments

IV ketamine at 1.5 mg/
kg effective for
procedural sedation

III II
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Evidentiary Table (continued).

Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

McCarty
et al42

Prospective cohort of
patients aged 12 mo to 11 y
undergoing orthopedic
procedures using ketamine
by standard protocol;
emergency physician
monitored sedation along
with nurse while
orthopedist did reduction
and measured sedation
with CHEOPS; 99 received
2 mg/kg IV ketamine and 15
received 4 mg/kg IM
ketamine; ED study; total
114 patients

Average onset to reduction
for IV: 96 s (20 s to 5 min)
and IM: 4 min 42 s (60 s to
15 min); average CHEOPS
score 6.4 (5–10) and all had
adequate sedation for
reduction; emesis in 8 (7%),
nausea in 5 (4%), ataxia in
8 (7%), and dysphoria in 1
(1%); time to discharge IV:
84 min (22–215 min), IM: 90
min (60–130 min)

Nonrandomized study;
small numbers for
serious adverse
effects

IV and IM ketamine
allowed adequate
sedation for fracture
and/or joint
reduction without
serious adverse
effects; IV ketamine
has a rapid onset of
action, both IV and
IM ketamine have
a fairly prolonged
recovery time

II II

Pruitt et al43 Prospective, single-arm trial
of IM ketamine 3 mg/kg/
midazolam 0.05 mg/kg/
glycopyrrolate for
lacerations/dental
procedures in patients
aged 1–7 y; additional
ketamine 1 mg/kg prn;
nonvalidated, simple
behavior scales during
procedure and recovery
(SpO2, etc); ED study; 42
patients (average age 2.7 y)

Onset average 4.8 min (3–10
min); recovery average 76
min (50–120 min); 26/37
patients cooperative/
sleeping; 11/37 patients
intermittently crying/
fighting, 5/11 got additional
1 mg/kg of ketamine; heart
rate increased 18%,
respiratory rate
increased 13%, SpO2 >96%
in all; no airway adverse
events; emesis in 2 patients

Nonrandomized trial;
small number of
patients to assess
frequency of major
adverse events

IM ketamine/
midazolam/
glycopyrrolate safe
and effective

III II

Wathen
et al44

Double-blind randomized,
controlled trial of patients
aged 4.5 mo to 16 y
requiring sedation, ASA
status I–II; received
ketamine 1 mg/kg/
glycopyrrolate 5 mg/kg
IV6midazolam 0.1 mg/kg
IV; videotaped blinded
assessment using OSBD-R;
ED study; 266 patients

129 had ketamine alone, 92%
fracture reduction or
wound repair; total
sedation time: 78 min
(60–100 min) vs 75 min
(60–95 min), D3 (95% CI
�5 to 10), recovery
agitation 7.1% vs 6.2%,
D0.8 (95% CI �5.3 to
7.0); desaturations 1.6% vs
7.3%, D �5.7% (95% CI
�5.7% to �0.9%); emesis:
19.4% vs 9.6%, D9.8% (95%
CI 1.4%–18.2%); for
patients >10 y: recovery
agitation 5.7% vs 35.7%,
D–30.0% (95% CI
�49.3% to �10.7%)

None Adding midazolam to
ketamine does not
increase sedation
time, does not
decrease recovery
agitation; increases
recovery agitation in
patients >10 y, but
decreases emesis

I I

Kim et al45 Pilot study of sidestream
ETCO2 monitoring for
consecutive patients aged
12 mo to 15 y ASA status
I–II receiving IV ketamine
(1.5 mg/kg)/atropine 0.01
mg/kg, minimum 0.1 mg,
maximum 0.5 mg for
procedural sedation; ED
study; total of 27 patients

20 of 27 patients in whom
ETCO2 monitoring was
attempted had usable data;
no significant change in
ETCO2 and SpO2; no ETCO2

>47 mm

Selected small pilot
study

Ketamine appears to
not induce
hypoventilation

Efficacy was
not
objectively
measured

III
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Evidentiary Table (continued).

Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

Sherwin
et al46

Double-blind randomized,
controlled trial; patients
aged 12 mo to 15 y
undergoing short, painful
procedure in ED; ketamine
1.5 mg/kg/atropine 0.01 mg/
kg IV6midazolam 0.05 mg/
kg up to 2 mg; 0–100 mm
VAS (author’s scoring
system used) for agitation;
104 patients

53 patients received
midazolam; recovery
agitation VAS (author’s
scoring system used) 4 mm
(IQR 2–19 mm) vs 5 mm
(IQR 3–14 mm), P=.70;
adequate sedation 100% vs
100%, P=1.00; recovery 61
min (40–98 min) vs 64 min
(44–79 min) P=.57; airway
complication 4% vs 2%,
P=1.00; emesis 2% vs 12%
(D–10%, 95% CI �20% to
0%, P=.058)

None Midazolam does not
decrease recovery
agitation when
ketamine is used for
sedation; there is
a strong trend to
less emesis

I II

Holloway
et al47

Retrospective chart review of
all children who received
ketamine over a 20-mo
period, primarily for
laceration repair; no
standardized sedation
record; follow-up parent
standardized interview
regarding: adverse effects,
mean 5 mo (range 1 wk to
14 mo) postsedation; ED
study; 100 patients

78% of patients had wound
repair, all IM, mean dose
5.5 mg/kg (range 3.65–8.91
mg/kg); no admissions or
‘‘airway problems’’ noted;
vomiting during recovery in
14%, after discharge in 12%;
agitation/nightmares in 2%,
‘‘unusual behavior’’ in 4%

Retrospective review;
no standardized
sedation records

Ketamine is safe when
administered IM for
short painful
procedures

Efficacy was
not
objectively
measured

III

Hostetler
and David48

Prospective cohort of
patients aged 6 mo to 18 y;
received ketamine 0.5 to
1.5 mg/kg/midazolam 0.035
to 0.05 mg/kg/atropine 0.01
mg/kg IV and prehypnotic
suggestion; sedative
redosing with ketamine
0.5–1.0 mg/kg IV; 1
physician and nurse
monitored sedation, and
second physician did
procedure; ED study; 301
eligible patients recruited

68.8% of patients for
orthopedic procedures,
20.6% for wound care, and
10.6% other; 205 patients
aged <10 y, 96 aged R10 y;
physician and nurse
evaluation of behavioral
reaction k=0.77; for
patients aged <10 y: 7/205,
3.4% (95% CI 0.9%–5.9%)
had mild reaction, 2/205,
1.0% (95% CI 0%–2.4%) had
severe reaction; for
patients aged R10 y: 2/96,
2.1% (95% CI 0%–5.0%) had
mild reaction, 4/96, 4.2%
(95% CI 0%–8.2%) had
severe reaction; 13.2% of
167 patients followed up
had nighttime awakening;
overall 97.5% of parents
were satisfied, 98.1% for
patients not having
behavioral reaction, 80.0%
for patients suffering
behavioral reaction

Behavioral reaction
measurement not
validated; not
randomized or
blinded; phone
follow-up for
approximately 50%
of the patients

There is a low rate of
mild or severe
behavioral reaction
to ketamine with
a moderate number
suffering nighttime
awakening; there is
good parental
satisfaction with
ketamine sedation

Efficacy was
not
objectively
measured

II
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Evidentiary Table (continued).

Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

Green et al49 Retrospective cohort study of
children aged <15 y
receiving IM ketamine in 2
EDs following a treatment
protocol; used multiple
logistic regression to test
predictor variables (ie, age,
sex, ASA status, quantity of
first ketamine dose,
number of doses) for
adverse events; protocol
dictated initial IM dose of 4
mg/kg with repeat allowed
in 5–10 min of another IM
dose of 2–4 mg/kg; 1,022
patients

No association of risk factors
for airway complications;
emesis increased with age:
OR 1.25/y (95% CI 1.17–1.34,
P<.001); recovery agitation
associated with ASA
status >I: OR 3.05 (95% CI
1.65–7.30, P=.004) and
decreasing age: OR 0.79
(95% CI 0.69–0.89, P<.001)

Retrospective data
collection

Recovery agitation
associated with
higher ASA status
but decreasing age;
emesis is associated
with increasing age;
effects are not large
and may not be
clinically important

Efficacy was
not
objectively
measured

II

Green et al50 9-y retrospective cohort
study of children aged <15
y receiving IM ketamine in
2 EDs following a treatment
protocol; some prospective
data collection for sedation
(42% of cases),
supplemented by chart
review; unvalidated
outcome measures;
protocol dictated initial IM
dose of 4 mg/kg with
repeat allowed in 5–10 min
of another IM dose of 2–4
mg/kg; 1,022 patients

4.4% of the patients were
ASA status >II, 86.5% for
wound and orthopedic
procedures, 4% were
critical care procedures;
‘‘adequate’’ sedation in
98%, 215 patients required
>1 dose; adverse events
included airway
complications in 1.4%
without intubation or
sequelae, emesis without
evidence of aspiration in
6.7%, mild recovery
agitation in 17.6%,
moderate-to-severe
agitation in 1.6%, and no
hospitalizations due to
ketamine; median time
from ketamine
administration of a single
dose to discharge was 110
min

Retrospective series,
<50% compliance
with data collection
form; nonblinded
and unvalidated
outcome measures

Ketamine in this very
large cohort has
a low rate of
significant adverse
events without
serious sequelae

Efficacy was
not
objectively
measured

II

Green et al51 9-y retrospective cohort
study of all children aged
<15 y who received IV
ketamine for procedural
sedation using treatment
protocol at 2 centers; initial
dose 1.560.5 mg/kg, total
dose 2.561.6 mg/kg,
31% received midazolam;
ED study; 156 patients,
average age 6.363.2 y

81% of patients for
orthopedic or wound
management, 6% for
endotracheal intubation
and 13% miscellaneous, 17
with ASA status III–IV;
adverse events: 1 with
apnea with rapid IV
infusion, 1 with respiratory
depression requiring jaw
thrust only, and 6 with
emesis without evidence of
aspiration; median
recovery time 103 min (IQR
76–146 min)

Mixed indications for
use of IV ketamine;
retrospective data
collection; not
blinded

IV ketamine appears
safe even in high-
risk patients

Efficacy was
not
objectively
measured

III
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Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

Green et al52 Prospective uncontrolled
cohort, age 14 mo to 13 y
requiring sedation for
painful procedures;
protocol: IM ketamine 4
mg/kg; unvalidated
sedation assessment; ED
study; 108 patients, mean
age 54 mo

75% of patients with
lacerations, 9.3%
orthopedic procedures;
86% procedures completed
without local anesthesia,
7% received local, 3%
needed additional ketamine;
onset by 5 min in 83%,
recovery mean 82633 min,
recovery behavior quiet in
80%, mild agitation in 17%,
moderate agitation in 3%,
pronounced agitation in 1%,
laryngospasm in 1 after study
completed, and emesis in 6

Uncontrolled
unvalidated trial;
unblinded outcome
measures; small
sample size for
safety

Ketamine is effective
for brief painful
procedures with
a low rate of
adverse effects

III II

Green et al53 Retrospective 5-y cohort of
non-ED patients, ages <1
mo to 21 y, receiving IV
ketamine/midazolam to
facilitate gastrointestinal
procedures (86%
esophagoscopy); median
ketamine dose 1.3 mg/kg,
46% patients ASA statusRIII

636 patients given ketamine,
86% for esophagoscopy;
laryngospasms noted in
8.2% overall, and in 14% of
preschoolers; median
lowest oxygen saturation,
if recorded, with
laryngospasms was 70%
(range 30%–89%); 37%
received positive pressure
ventilation

Retrospective design
with no comparison
group; the main
clinical efficacy
endpoint was
accomplishment of
procedure; safety
endpoints were
adverse
cardiopulmonary
events that were not
routinely recorded
(eg, lowest oxygen
saturation,
presence/absence
of laryngospasm)

Authors conclude no
adverse outcomes
attributable to
ketamine

Efficacy was
not
objectively
measured

X

Forbes et al54 Prospective observational
study to examine
hemodynamic effects of
rectal methohexital (25 mg/
kg) through echocardio-
graphy in operating room;
the study included 12
patients aged 32.463.8 mo

Methohexital had increased
heart rate but had no effect
on other parameters; no
arterial desaturation or
apnea

Study did not
effectively examine
apnea or de-
saturation but only
echocardiographic
effects

Rectal methohexital
has minimal
hemodynamic
effects

Efficacy was
not
objectively
measured

III

Manuli and
Davies55

Retrospective study of CT and
MRI patients; non-ED
study; 25 mg/kg of
methohexital given rectally;
94 patients aged 2562 mo

Sleep was induced in 81% of
children; 1% desaturation
rate

Retrospective nature
and methods
prevented valid
conclusions on
efficacy; deduced
from chart

Rectal methohexital is
safe

Efficacy was
not
objectively
measured

II

Pomeranz
et al56

Prospective observational
study of ED patients
undergoing CT scan; 25
mg/kg of methohexital
given rectally; efficacy was
determined with 2 separate
measures: a 3-point scale
recorded the need for
restraints to complete the
CT study while another
scale recorded the quality
of the CT scan as determined
by the presence of motion
artifact; 100 patients with
average age of 24 mo

95% efficacy; 3% required
bag-valve-mask ventilatory
support briefly, no
endotracheal intubations, 2
head repositionings, and 2
given nasal oxygen

None; complications
may not be as
severe as noted
because bag-valve-
mask ventilatory
support was by
protocol

Methohexital safe and
effective for CT
scanning

I I
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Evidentiary Table (continued).

Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

Sedik57 Retrospective and
prospective observational
study; IV methohexital in
ED patients for CT scans;
used a dosing range of 0.5–
2 mg/kg; efficacy was
determined by the ability to
complete the CT scan; 55
patients; 2-phase
study—phase 1 patient
age: 28624 mo; phase 2
patient age: 27617 mo

1% of patients had oxygen
saturation <93%, and 1%
had a failure rate of
sedation

Part of the study was
done
retrospectively,
although the
prospective portion
compensates

Methohexital is safe
and effective with
brief duration of
action

II II

Varner et al58 Prospective observational
study of 10 mg/kg IM
methohexital for CT
studies; 2 different
strengths examined (3.5%
and 5%); efficacy was
determined by the ability to
complete the CT scan; non-
ED study with 50 patients
aged 2 mo to 5 y

Efficacy data only, 92%
effective for CT

Safety data are not
well documented,
although no apnea
was noted

Methohexital is
effective at 10 mg/kg

II Safety was
not

objectively
measured

Schwanda
et al59

Retrospective observational
study of hematology/
oncology patients; 1 mg/kg
IV methohexital; efficacy
was determined by the
ability to complete
hematology/oncology
procedure; because the
drug was titrated by the
physician to the endpoint
of cooperation with the
procedure, the drug was
100% effective; 132
procedures in 33 patients
aged 8.365 y

100% effective; 1.5% needed
bag-valve-mask ventilatory
support, 17% had
decreased blood pressure,
5.3% had complications
with intervention

Safety data were
prospectively
collected and are
grade II; the efficacy
data were collected
through chart
review and should
be regarded as
grade III; not truly
reflective of ED
patients; the use for
lumbar punctures
may be of some
value

Slightly higher
complication rate
than reported in
other studies

III II

Rooks et al60 Prospective, nonblinded
study; 317 children in
pentobarbital group; 358
children in chloral hydrate
group; total of 675 patients;
comparison of oral
pentobarbital to oral chloral
hydrate; pentobarbital at
dose of 4 mg/kg/dose; chloral
hydrate at dose of 50 mg/kg/
dose; radiology study; patients
in the oral pentobarbital group
were sedated for MRI (230
patients), CT (85 patients),
nuclear medicine (1 patient),
and interventional radiology
(1 patient) procedures. In the
chloral hydrate group the
breakdown was as follows:
MRI (268 patients), CT (87
patients), nuclear medicine
(1 patient), and interventional
radiology (2 patients)
procedures

Oral pentobarbital: time to
sedation 19614 min; time
to discharge 100635 min;
length of sedation 81634
min; adverse reactions
1.6%; sedation was
unsuccessful in 1 patient
(0.3%) in the oral
pentobarbital group; Oral
chloral hydrate: time to
sedation 16611 min;
time to discharge
103636 min; length of
sedation 81634 min;
adverse reactions
1.7%; sedation was
unsuccessful in 1 patient
(0.3%) in the chloral
hydrate group

Radiology study, fasted
patients

Similar time to
sedation, time to
discharge, length of
sedation, and
adverse reactions

II II
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Evidentiary Table (continued).

Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

Greenberg
et al61

Prospective, nonblinded
study included 100
children; pentobarbital
dose 6 mg/kg in 3 divided
doses to a maximum of 200
mg; age range 2–15 y with
a mean age of 6.8 y;
radiology department
study; all patients had MRI

8% (8 children out of 100) that
failed were eitherR12 y or
weight was >50 kg; side
effects: 7% hyperactivity,
6% oxygen desaturation,
3% cough, 2% prolonged
sedation, 1% vomiting

Routine and fasted
studies

The success rate was
good, it could be
improved if the use
was limited to
children <12 y and
weighing <50 kg

II II

Karian et al62 Retrospective study included
1,665 children; children
aged <1 y were sedated
with chloral hydrate (50–
100 mg/kg) or oral
pentobarbital (4–8 mg/kg);
children aged >1 y
received IV sedation,
pentobarbital IV 2–6 mg/kg,
fentanyl 1–2 mg/kg if
required; midazolam dose
of 0.05 mg/kg IV or 0.5–0.75
mg/kg orally; 216 patients
were >10 y; radiology
study—1,665 pediatric
patients had sedation for
various radiology studies,
of these 1,110 had a scan
(302 MRI, 179 CT), 675
patients received IV
contrast

Paradoxical reaction in 1.2%
and decreased oxygen
saturation in 0.5% of
patients who recovered
with head positioning;
sedation failure rate of 1%

Radiology study; fasted
patients; multiple
drug regimens

Pentobarbital has a low
sedation failure and
few adverse
reactions

III II

Masonet al63 Prospective, nonblinded;
study included 1,070
children; pentobarbital
compared with
combination of
pentobarbital and
midazolam; pentobarbital
group received 2–6 mg/kg
IV; pentobarbital-
midazolam group received
an initial 0.1 mg/kg of IV
midazolam followed after 1
min by 2–6 mg/kg IV
pentobarbital; in both
groups, all pentobarbital
was titrated to effect in
standardized 1–2 mg/kg
doses; age in pentobarbital
group: 3.362.5 y; age in
pentobarbital/midazolam
group: 4.362.7 y; radiology
study; pentobarbital group:
MRI 482 (75%), CT 120
(19%), nuclear medicine 22
(3%), and MRI combined
with CT 16 (3%);
pentobarbital-midazolam
group: MRI 340 (79%), CT
65 (15%), nuclear medicine
20 (5%), MRI combined
with CT 5 (1%)

The success rate of the
pentobarbital alone group
was 99.5% vs 99.8% in the
pentobarbital-midazolam
group; the use of
midazolam increased time
to sedation (pentobarbital-
midazolam 8.064.4 min vs
pentobarbital 6.564.4 min)
and also prolonged the
time to discharge by
approximately 14 min when
used in conjunction with
pentobarbital
(pentobarbital-midazolam
120632 min vs
pentobarbital 106634 min)

Radiology study; fasted
patients

No beneficial effect by
adding midazolam to
pentobarbital; it
actually increased
the time to sedation
and the time to
discharge

II I
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Evidentiary Table (continued).

Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

Strain et al64 Prospective, nonrandomized,
nonblinded, no comparison
group; study included 225
children; 2–6 mg/kg were
given in the following
manner: 2.5 mg/kg IV and
patient is observed for
disconjugate eye
movement, yawning, quiet
sleep, or a slowed
respiratory rate, wait 30 s
then if still active give 1.25
mg/kg, wait 30 s, then the
remaining dose of 1.25 mg/
kg was given if the patient
did not become quiet over
the next 30–60 s;
occasionally an additional
dose of 1 mg/kg was given
to a total dose of 6 mg/kg;
the patients received
a mean dose of 4.5 mg/kg;
25% of patients aged 6 wk
to 6 mo; 30% of patients
aged 6 mo to 1 y; 30% of
patients aged 1–3 y; upper
age limit not given;
radiology study—sedation
for CT imaging

7.5% transient desaturation to
�80%: oxygen normalized
spontaneously in 14
patients (sample size 225)
and 2 patients needed
head positioning; sedation
failure rate <1%

Radiology study; fasted
patients

IV nembutal is safe,
effective, and
efficient form of
sedation for
pediatric CT imaging

II II

Moro-
Sutherland
et al65

Prospective, randomized,
nonblinded; study included
55 children aged 6 mo to 6
y; compared pentobarbital
vs midazolam; standardized
dose of midazolam: total
dose 0.2 mg/kg (maximum
dose 7.5 mg); pentobarbital:
total dose of 5 mg/kg
(maximum dose 100 mg);
protocol for the
administration of midazolam:
IV midazolam 0.2 mg/kg
drawn up, 0.1 mg/kg IV over
2 min, wait 2 min, 0.05 mg/kg
IV over 2 min, wait 2 min,
0.05 mg/kg IV over 2 min;
dose titrated against
response; protocol for
the administration of
pentobarbital: IV
pentobarbital 5 mg/kg
drawn up, 2.5 mg/kg IV
over 30 s, wait 1 min, 1.25
mg/kg IV over 30 s, wait 1
min, 1.25 mg/kg IV over 30
s, dose titrated against
response, average dose
was 3.75 mg/kg; radiology
study—sedation for head CT

With pentobarbital, 97% of
patients scanned
successfully; induction
time 6 min, duration of
sedation 86 min; with
midazolam, 19% of patients
scanned successfully; mild
oxygen desaturation,
oxygen saturation >90%

Radiology study; fasted
patients; only 55
patients; not blinded
to outcomes

IV pentobarbital is
more effective than
IV midazolam for
sedation of children
requiring CT imaging

II III
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Evidentiary Table (continued).

Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

Kain et al66 Prospective, randomized,
nonblinded controlled trial
comparing propofol with
a combination of thiopental
and pentobarbital for MRI
studies in radiology suite;
study included 58 patients;
29 patients received 1–2
mg/kg of propofol followed
by propofol infusion 5.4 mg/
kg/h, and second group
received 1–3 mg/kg of
thiopental followed by
a pentobarbital bolus of 2–
3 mg/kg, and supplemental
doses of 1–2 mg/kg of
thiopental; ages 11 mo to
6.5 y; radiology study—
MRI of the brain or spine

Time to recovery in propofol
group was 1967 min vs
35620 min in thiopental/
pentobarbital group; time
to discharge in propofol
group was 2466 min vs
40611 min in thiopental/
pentobarbital group; for
propofol group: 5% pulse
oximetry level desaturation
<90% and 4% for
thiopental/pentobarbital
group with all events
responding spontaneously
or to head repositioning; all
studies were completed,
and the average MRI
quality score was
comparable in both groups

Radiology study; fasted
patients; sample size
is a minor limitation

Propofol and
pentobarbital are
safe for use in
painless diagnostic
studies; propofol
and pentobarbital
had similar
desaturation levels;
pentobarbital had
longer recovery time
and longer time to
discharge than
propofol

II III

Egelhoff
et al67

Retrospective, observational
study; study included 6,006
children; oral choral
hydrate was given to
infants aged <18 mo, the
initial dose was usually 50–
75 mg/kg with additional
doses of 25–50 mg/kg up to
100 mg/kg as needed;
nembutal (3–8 mg/kg) was
started at 3 mg/kg in
children >18 mo; fentanyl
was added if painful
procedure at a dose of 1
mg/kg up to 3 mg/kg; patient
ages: 1 d to 18 y; radiology
study; imaging studies
included CT, sonography,
MRI, special procedures,
and nuclear medicine
(actual number of patients
included in each group
was not specified)

Sedation failure rate was 1%;
0.06% required overnight
hospitalization; transient
respiratory depression to
oxygen saturation <10%
below the baseline despite
repositioning; vomiting in
<0.53% of patients;
irritability in 0.21% of
patients

Radiology study; fasted
patients; 3 different
drug regimens were
used: chloral
hydrate,
pentobarbital, and
pentobarbital with
fentanyl

This study looked
mainly at the use of
chloral hydrate and
pentobarbital alone
or pentobarbital in
combination with
fentanyl; however,
additional drugs
were used including
but not limited to
diazepam and
midazolam; the
sedation failure rate
was 1% and the rate
of complications
was low

III III
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Evidentiary Table (continued).

Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

Slovis et al68 Prospective study; study
included 549 children,
above or below 8 y; 70%
<8 y, of those 48% were
<4 y; multiple drug
regimens: chloral hydrate,
pentobarbital, midazolam,
diazepam, and with any of
these drugs fentanyl was
used for enhancement;
dosing: oral chloral hydrate
either 50 mg/kg or 75 mg/kg
given depending on weight,
age, and length of
examination, up to
a maximum of 1,000 mg,
age <12 mo, optional use
at age 12–18 mo; IV
pentobarbital 3 mg/kg for
R12 mo, 1 mg/kg fentanyl
given if not asleep 5 min
after pentobarbital; IV
fentanyl 1 mg/kg at any
age, used mostly for pain;
IV midazolam 0.2–0.3 mg/kg
3 2, with 2–5 min
between doses, use for
children aged R8 y; oral
diazepam 5–10 mg in
children aged >5 years,
used on anxious older
children in MRI; radiology
study; imaging procedures
included MRI (1,202
patients), CT (1,238
patients), nuclear medicine
(162 patients), ultrasound
(9 patients), diagnostic
imaging (6 patients), and
special procedures (240
patients)

With pentobarbital 8.4%
hyperactivity in children >8
y and 19% sleeping for >8
h; if multiple doses of
pentobarbital were used,
there was a significant
short-term effect on
children <8 y, with 35%
sleeping >8 h after the
MRI; among 2,857 patients
sedated in a 12-mo period,
there were 40 failures
(1.4%), complications (all
minor) in 142 (5%); among
the 2,857 patients, 1,202
had an MRI, with 26
failures (2.2%) including
hyperactivity and vomiting,
and 1,238 had a CT

Radiology study; fasted
patients

Hyperactivity was
found only in those
children who
received
pentobarbital; the
association of
pentobarbital with
hyperactivity was
statistically
significant for all
ages when
compared with drug
regimens not
containing
pentobarbital

II II

Sanderson69 Retrospective study; study
included 149 children aged
3 mo to 7 y and 3 mo;
children undergoing
abdominal CT scan with
oral contrast media,
therefore not NPO; 141
patients received
pentobarbital as the only
sedative agent (94.6%), 8
patients (5.4%) required
supplemental sedation with
midazolam, with 1 patient
requiring both midazolam
and fentanyl; pentobarbital
average dose 4.6 mg/kg;
midazolam average dose
0.18 mg/kg (range 0.13–
0.27); fentanyl was given to
1 patient at a dose of 2 mg/
kg; radiology department

Abdominal CT with oral
contrast was completed in
all patients; 14%
complication rate:
desaturation, vomiting,
airway secretions, airway
obstruction, coughing, and
bronchospasm

Retrospective study;
radiology
department;
abdominal CT,
however, patients
were not NPO and
had received oral
contrast 45 min
before the scan

Pentobarbital was an
effective sedation
agent with
abdominal CT scan
completed in all
patients;
complication rate
was high (14.7%);
some of the
complications
included
desaturation,
vomiting, and cough

III III
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Evidentiary Table (continued).

Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

Bloomfield
et al70

Prospective, randomized,
controlled, nonblinded trial;
pentobarbital compared
with propofol; dosing:
pentobarbital IV in
successive boluses of 2.5
mg/kg to a maximum of 7.5
mg/kg; propofol IV 2 mg/kg
(with supplemental 1-mg/
kg boluses) followed by
continuous infusion of 6–10
mg/kg/h; efficacy was
determined by the ability to
complete MRI study; MRI
patients, radiology study;
pentobarbital group mean
age 4 y; propofol group
mean age 5 y; age range 2–
11 y; 61 total patients, 31
propofol cases and 30
pentobarbital cases

There was no significant
difference in the responses
between the propofol and
pentobarbital groups;
however, the propofol
group had a greater
decrease in pulse rate and
3/31 (10%) patients had
transient decreases in
oxygen saturation <90%,
with all responding to head
repositioning, compared
with the pentobarbital
group that had 0 decrease
in pulse oximetry levels
<90%; the propofol group
had a faster recovery than
the pentobarbital group;
the propofol group average
time to arousal was 5 min
and time to discharge 12.5
min; in the pentobarbital
group, the average time to
arousal was 21.5 min and
time to discharge 34 min;
both 100% effective

Radiology study; fasted
patients; some
difficulties with early
randomization

Both propofol and
pentobarbital are
safe and effective
for sedation for
painless diagnostic
studies, but require
careful patient
selection and
diligent monitoring;
pentobarbital had
less decrease in
pulse rate and less
transient
desaturation but had
greater recovery
time than propofol

II II

Havel et al72 Prospective, blinded,
randomized, controlled trial
comparing IV midazolam
and propofol for painful
procedures in the ED; 46
patients in midazolam
group: 0.1 mg/kg; 43
patients in propofol group:
bolus 1 mg/kg, infusion 4–6
mg/kg/h; total of 89 patients;
aged 9.063.8 y in propofol
group, and 8.664.2 y in
midazolam group

11.6% had oxygen saturation
below 93%; no
interventions were needed
aside from oxygen; mean
sedation 5.5/6 on Ramsay
Sedation Scale

Sample size is only
a minor limitation

Propofol is effective
and safe; shorter
recovery time than
midazolam

I I

Skokan
et al73

Prospective observational
study of ED procedures;
1-mg/kg dose followed by
0.5-mg/kg boluses; mean
age 7.4 y; 40 patients

Oxygen administered by 2/3
physicians regardless of
pulse oximetry levels; all
patients received opiate as
well; 30% required
supplemental oxygen; 1
(2.5%) patient required
brief bag-valve-mask
ventilation; 100% rated
sedation as excellent

Data collection very
unclear; multiple
variations in delivery
and recording of
information

Propofol is safe and
effective for use in
ED procedures

III III

Hertzog
et al74

Prospective observational
study of propofol for
oncology procedures in
a pediatric ICU–affiliated
procedural unit; 2-mg/kg
bolus and additional
intermittent bolus
injections; efficacy was
determined by the ability to
complete hematology/
oncology procedure; ages
7.564.3 y; 50 cases

4 (8%) transient pulse
oximetry levels <92%, 1
patient required bag-valve-
mask ventilation, 2 cases
of transient apnea; 100%
effective

No significant
limitation

Propofol reasonable
option for
procedural sedation
in pediatric ICU

Efficacy was
not
objectively
measured

II
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Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

Guenther
et al75

Prospective observational
study of procedural
patients managed in
a pediatric ED–associated
sedation unit; patients
electively scheduled for
unit from multiple
outpatient sources, most
commonly hematology/
oncology; protocol
delivered propofol with
fentanyl as 1–2 mg/kg;
fentanyl initially, followed
by 1 mg/kg of propofol;
subsequent doses of 0.5
mg/kg administered at
discretion of pediatric
emergency physician
managing sedation; mean
dose 3.9 mg/kg of propofol;
total of 87 patients
underwent 291 separate
sedations; efficacy defined
as successful completion
of procedure; 100%
procedures successfully
completed; median age 6 y

7% of children had transient
desaturation below 90%,
4% partial airway
obstruction requiring jaw
thrust, 1% required
transient bag-valve-mask
assisted ventilation;
transient decrease in
systolic blood pressure
noted with no clinical
impact noted in almost all
cases

Patients preselected
and scheduled;
success defined as
completion of
procedure with no
adverse events

Propofol safe and
effective for
administration by
pediatric emergency
physicians in an ED-
associated sedation
unit

II II

Bassett
et al76

Prospective observational
study of consecutive
patients sedated with
propofol in a pediatric ED;
protocol delivered propofol
with fentanyl as 1–2 mg/kg;
fentanyl initially, followed
by 1 mg/kg of propofol;
subsequent doses of 0.5
mg/kg administered at
discretion of pediatric
emergency physician
managing sedation;
supplemental oxygen was
applied to patients per
protocol; mean dose 2.9
mg/kg of propofol; total of
392 patients underwent 393
separate sedations;
median age 8 y

5% of children had transient
desaturation below 90%,
3% partial airway
obstruction, 0.8% required
transient bag-valve-mask
assisted ventilation;
clinically insignificant
transient decrease in
systolic blood pressure
noted in 84% of patients
(median decrease 10.5 mm
Hg); 6% demonstrated
transient bradycardia with
no clinical impact

No observations or
definition of efficacy
contained;
conclusion that
propofol is
efficacious is stated
and implied in lack
of data that no
procedures were
not successfully
completed

Propofol safe and
effective when
administered in ED
setting

II III

Jayabose
et al77

Retrospective review of
prospectively collected
data on patients
undergoing painful cancer-
related procedures in an
oncologic procedure unit;
dosing varied depending
on combination with other
drugs; when only propofol
was used the dosing was
25 mg/kg/min; age 2–15 y;
52 patients, 335 procedures

6 episodes of hypoxia <94%;
no endotracheal tube
intubations; efficacy on
a unique scoring system
was 93% for propofol only
(160 episodes)

Some use of fentanyl,
midazolam, and
other agents

Propofol is safe and
effective for use in
patients undergoing
painful procedures

III III
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Study Design Findings Limitations Conclusions
Grade

(Efficacy)
Grade
(Safety)

Keidanet al78 Prospective, randomized,
controlled trial of propofol
vs propofol/remifentanil for
bone marrow biopsy in
outpatient clinic; 3-mg/kg
bolus infusion of 18 mg/kg/
h; 36 pure propofol
patients; propofol group
mean age 8.464.8 y;
propofol/remifentanil group
mean age 965 y; 77 total
patients

4 (11%) saturation <90% May not be able to
extrapolate from
ASA III patients to
ED

Propofol combined
with remifentanil is
better than propofol
alone

Efficacy was
not
objectively
measured

II

Levati et al79 Prospective observational
study of MRI patients in
radiology suite; origin of
patients from multiple
clinical areas; 3.7- to 5.4-
mg/kg propofol bolus
(lower dose in weight >10
kg), 7.1- to 10.1-mg/kg/h
infusion; efficacy was
determined by the ability to
complete MRI study; ages
2 wk to 11 y; 84 patients

No apnea, 5 (6%) ETCO2

elevation, 1 hypoxia <97%;
100% effective

Some variation in
monitoring in some
patients

Propofol is useful and
safe for painless
diagnostic study
such as MRI

II II

Merola
et al80

Retrospective review of
anesthesia records of
sedation for MRI;
compared with chloral
hydrate; unclear to what
extent data were
prospectively collected; 2
mg/kg bolus drip 80–140
mg/kg/min (4.8–8.4 mg/kg/
h); efficacy was
determined by the ability to
complete MRI study; ages
1 mo to 17 y; 318 propofol
sedations; 455 total
patients

No adverse outcomes
documented; defined as
pulse oximetry levels
<94%

Unclear methods of
data collection and
documentation of
adverse events

Propofol is reliable and
safe

III III

Scheiber
et al81

Retrospective chart review of
prospectively collected
data in children undergoing
radiation therapy in
radiology suite; sedated
with 3.4 mg/kg bolus IV
propofol, 7.6 mg/kg/h
infusion; efficacy was
determined by the ability to
complete radiation therapy;
mean age 3067.8 mo; 11
patients underwent 155
sedative procedures

No saturation <92% on room
air

Results not clearly
documented; mean
pulse oximetry
levels reported;
effective treatment

Sedation with propofol
excellent method for
radiotherapy

III III
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(Efficacy)
Grade
(Safety)

Vardi et al82 Prospective, randomized,
controlled trial of propofol
vs ketamine for procedures
in pediatric ICU; propofol
dose 2.5–3 mg/kg bolus 12
mg/kg/h; ketamine dose 2
mg/kg plus midazolam 0.1
mg/kg plus fentanyl 2 mg/
kg; mean age 7.2565.73 y;
58 patients

For propofol sedation 9.6/10
scale and 5.6/6 on Ramsay
Scale; for ketamine
sedation 9.3/10 scale and
5.3/6 on Ramsay scale; for
propofol: head
repositioning 12 (20%),
apnea requiring bag-valve-
mask ventilation 10 (19%),
no endotracheal tube
intubations; for ketamine:
airway repositioning 7
(14%), apnea 3 (6%),
intubations 1 (2%)

May not be able to
extrapolate from
critically ill patients
to stable ED patients

Both propofol and
ketamine are safe
and effective in
pediatric ICU setting

III III

IV, Intravenous; ACTH, adrenocorticotropic hormone; IN, intranasal; IM, intramuscular; EEG, electroencephalogram; MPC, meperidine-promethazine-chlorpromazine; BM, bone
marrow; prn, as needed; CHEOPS, Children's Hospital of Eastern Ontario Pain Scale; IQR, interquartile range; OR, odds ratio; NPO, nothing by mouth.
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Policy Statement—Cochlear Implants in Children:
Surgical Site Infections and Prevention and
Treatment of Acute Otitis Media and Meningitis

abstract
The use of cochlear implants is increasingly common, particularly
in children younger than 3 years. Bacterial meningitis, often with
associated acute otitis media, is more common in children with
cochlear implants than in groups of control children. Children
with profound deafness who are candidates for cochlear implants
should receive all age-appropriate doses of pneumococcal conju-
gate and Haemophilus influenzae type b conjugate vaccines and
appropriate annual immunization against influenza. In addition,
starting at 24 months of age, a single dose of 23-valent pneumococ-
cal polysaccharide vaccine should be administered. Before implant
surgery, primary care providers and cochlear implant teams
should ensure that immunizations are up-to-date, preferably with
completion of indicated vaccines at least 2 weeks before implant
surgery. Imaging of the temporal bone/inner ear should be per-
formed before cochlear implantation in all children with congenital
deafness and all patients with profound hearing impairment and a
history of bacterial meningitis to identify those with inner-ear mal-
formations/cerebrospinal fluid fistulas or ossification of the co-
chlea. During the initial months after cochlear implantation, the
risk of complications of acute otitis media may be higher than dur-
ing subsequent time periods. Therefore, it is recommended that
acute otitis media diagnosed during the first 2months after implan-
tation be initially treated with a parenteral antibiotic (eg, ceftriax-
one or cefotaxime). Episodes occurring 2 months or longer after
implantation can be treated with a trial of an oral antimicrobial
agent (eg, amoxicillin or amoxicillin/clavulanate at a dose of ap-
proximately 90 mg/kg per day of amoxicillin component), provided
the child does not appear toxic and the implant does not have a
spacer/positioner, a wedge that rests in the cochlea next to the
electrodes present in certain implant models available between
1999 and 2002. “Watchful waiting” without antimicrobial therapy is
inappropriate for children with implants with acute otitis media. If
feasible, tympanocentesis should be performed for acute otitis me-
dia, and thematerial should be sent for culture, but performance of
this procedure should not result in an undue delay in initiating
antimicrobial therapy. For patients with suspected meningitis, ce-
rebrospinal fluid as well as middle-ear fluid, if present, should be
sent for culture. Empiric antimicrobial therapy for meningitis oc-
curring within 2 months of implantation should include an agent
with broad activity against Gram-negative bacilli (eg, meropenem)
plus vancomycin. Formeningitis occurring 2months or longer after
implantation, standard empiric antimicrobial therapy for meningi-
tis (eg, ceftriaxone plus vancomycin) is indicated. For patients with
meningitis, urgent evaluation by an otolaryngologist is indicated for
consideration of imaging and surgical exploration. Pediatrics 2010;
126:381–391
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BACKGROUND
A cochlear implant is an implanted
electronic hearing device designed to
produce useful hearing sensations to
a person who is profoundly deaf or se-
verely hard of hearing by electrically
stimulating nerves inside the inner
ear. The implant consists of an exter-
nal portion that sits behind the ear and
internal components that are surgi-
cally placed under the skin and in-
serted in the cochlea (Fig 1).1,2 Co-
chlear implants are increasingly being
used as a treatment for hearing loss.

By the end of 2005, nearly 15 000 chil-
dren and 22 000 adults in the United
States and nearly 100 000 people
worldwide had received cochlear im-
plants for treatment of hearing loss.2

In another important trend, some
adults and children are now receiving
bilateral cochlear implants.1 Approxi-
mately 1 million people in the United
States are potential candidates for co-
chlear implants. The current minimum
age for placement of cochlear im-
plants approved by the US Food and
Drug Administration (FDA) is 1 year,

although implants have been placed
successfully in infants younger than 1
year with profound hearing loss.3–5 It is
increasingly likely that a primary care
pediatrician will have 1 or more chil-
dren with a cochlear implant in his
or her practice. Potential infectious
complications of cochlear implants
include postoperative wound and
device-related infections and bacte-
rial meningitis. In childrenwith cochlear
implants, an episode of acute otitis me-
dia may lead to inner-ear infection, de-
vice infection, device extrusion, device

FIGURE 1
Diagram of the implanted cochlear device. External devices pick up, process, and transmit the sound across the skin to a receiver-stimulator implanted in
bone. The receiver sends the code down a bundle of wires that passes through the middle ear and continues as the electrode array that is threaded into
the cochlea. (Reprinted with permission from Papsin BC, Gordon KA. N Engl J Med. 2007;357[23]:2380–2387. Copyright © 2007 Massachusetts Medical
Society. All rights reserved.)
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failure, and/or meningitis. Thus, there is
a need for guidelines for prevention, rec-
ognition, and management of cochlear
implant–related infections, acute otitis
media, and bacterial meningitis in chil-
dren with cochlear implants.

Postoperative Wound Infections

Postoperative surgical site infection
has been reported in 1% to 12% of pa-
tients who have undergone cochlear
implantation.6,7 Major infections may
have serious consequences, including
loss of the implant, and may occur
more frequently in pediatric patients.6

In 1 case series, 8 of 9 patients with
device exposure (ie, an opening in the
skin overlying the device as a result of
wound infection and resultant wound
dehiscence) ultimately required de-
vice removal, compared with 3 of 17
patients with a wound infection with-
out device exposure.7 Although the use
of prophylactic perioperative antimi-
crobial agents has varied among cen-
ters and surgeons, the FDA recom-
mended in 2003 that “[h]ealth care
providers should consider prophylac-
tic antibiotic treatment periopera-
tively in children receiving cochlear
implants.”8 This recommendation was
made to reduce the risk of meningitis
that occurs in the immediate postoper-

ative period, but it is possible that
the use of prophylactic antimicrobial
agents may also reduce the rate of oc-
currence of postoperative wound in-
fection, acute otitis media, and implant
infection. Patients with suspected
postoperative wound infections should
be referred urgently to the surgeon who
performed the implant.

Acute Otitis Media in Cochlear
Implant Recipients

With an increasing number of children
younger than 3 years receiving co-
chlear implants, primary care provid-
ers are likely to be confronted with
children with cochlear implants who
present with acute otitis media. Rates
of morbidity associated with acute oti-
tis media may be higher in children
with cochlear implants than in other
children, because the surgically
placed electrode traverses the middle
ear to the inner ear through the co-
chlear wall (cochleostomy) or the
round window membrane (Fig 1). Al-
though the opening created between
the middle and inner ear is generally
sealed with fascia or other material, it
remains a potential route for acute oti-
tis media–causing bacteria in themid-
dle ear to spread to the inner ear.
Inner-ear infection can result in severe

symptoms including hearing loss at-
tributable to damage to auditory pri-
mary afferent neurons, vestibular dys-
function, and meningitis. In addition,
inner-ear infection can result in loss of
the implant because of implant con-
tamination or implant malfunction re-
lated to ossification of the cochlea.

Published data concerning the inci-
dence and prognosis of acute otitis
media in children with implants are
limited (Table 1).9–13 Theoretically, in
the initial months after placement of a
cochlear implant, the risk of complica-
tions associated with an episode of
acute otitis media may be higher if the
cochleostomy, the communication be-
tween the middle and inner ear cre-
ated during implantation, has not
healed. An animal model has demon-
strated that acute otitis media induced
within 2 weeks after cochlear implan-
tation may result in severe cochlear
damage.14 However, postmortem study
of the temporal bone of implant recip-
ients 2 to 10 years after implantation
demonstrated that the opening in the
round window around the electrode
was sealed with fibrous tissue.15

In the only prospective study of acute
otitis media in implant recipients,
Luntz et al9,16 studied 60 children whom

TABLE 1 Acute Otitis Media in Children With Cochlear Implants
Reference (Year) Study

Design
No. of
Patients
Evaluated

No. of Patients With�1
Episode of Acute Otitis
Media in Implanted Ear
(Total No. of Episodes That
Occurred in Either or

Both Ears)

Age at
Implantation
(Mean Age at
Implantation),

y

Length of
Follow-up Time
After Implantation
(Mean), y

Time Interval From
Implantation to
Acute Otitis Media,
Range (Mean), mo

Management No. of
Episodes of
Meningitis

Luntz et al9 (2004) Prospective 60 17 (22) (3.4) 0.25–2.5(1.7) �1, 6 cases Myringotomy and tube placed 0
�1, 11 cases All received oral antimicrobial

agents; 46% also received
parenteral antimicrobial
agents

House et al10

(1983)
Retrospective 43 NR (4) 2.7–17.5 (8.3) Up to 23⁄4 NR Oral antimicrobial therapy 0

House et al11

(1985)
Retrospective 20 8 (13) 2.9–8.7 1–4 (1.3) 1–17 (6.4) Oral antimicrobial therapy NR

Kempf et al12

(2000)
Retrospective 366 11 (20) 1–14 �8 NR Route or choice of

antimicrobial agent not
specified; myringotomy
performed in 7 of 20
episodes

0

Migirov et al13

(2006)
Retrospective 234 47 0.9–16 (4.8) �2 NR Intravenous ceftriaxone for

3–5 d; no myringotomy
NR

NR indicates not reported.
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they categorized as otitis media prone
(on the basis of previous history of fre-
quent otitismedia; n� 34;mean age at
cochlear implant: 48 months) and
non–otitis media prone (n� 26; mean
age at cochlear implant: 35 months).
Preoperatively, the otitis media–prone
group underwent ventilation-tube
placement with or without adenoidec-
tomy and, in some cases, additional
measures. Patients were required to
have a normal tympanic membrane
and no drainage via the ventilation
tube for at least 2 weeks before im-
plantation. With a mean follow-up pe-
riod of 20 months after implantation,
at least 1 episode of acute otitis media
had occurred in 15 (44%) of the 34 oti-
tismedia–prone children and 2 (8%) of
the non–otitis media–prone children.
Six (10%) children with implants, 5 of
whom were in the otitis media–prone
group, had an episode of acute otitis
media within 1 month of implantation,
a finding that supports the assertion
that children are at highest risk of
acute otitis media during the immedi-
ate postoperative period. All these ep-
isodes of acute otitis media were
treated successfully with oral antimi-
crobial agents, typically amoxicillin/
clavulanate. Thirteen patients devel-
oped acute otitis media later than 1
month after implantation; all of them
had installation of a new ventilation
tube to establish middle-ear drainage,
unless the patient had a preexisting
ventilation tube, and were treated ini-
tially with oral antimicrobial therapy.
Six children required hospitalization
and administration of intravenous an-
timicrobial therapy because of failure
of oral antimicrobial agents and, in 2 of
these 6 children, acute mastoiditis.

Four retrospective studies of acute oti-
tis media in children with implants
have been reported. In 3 studies, the
severity or outcome of acute otitis me-
dia was found to be satisfactory when
using standard treatments (Table

1).10,11,13 In contrast, the fourth study12

revealed that patients with implants
were more likely to require intrave-
nous antimicrobial therapy and a myr-
ingotomy.12 Furthermore, of the 11 ep-
isodes of acute otitis media reported
in this study, 7 patients underwent sur-
gical treatment for mastoiditis. No
child in any of the 4 series was re-
ported to have developed bacterial
meningitis. Although these reports
provide useful insight, they contain
significant limitations, including the
retrospective design, possibly leading
to identification and inclusion of only
the more severe acute otitis media ep-
isodes. Another limitation is the lack of
report of pathogens causing acute oti-
tis media episodes.

That no cases of bacterial meningitis
were reported in these case series of
children with acute otitis media is not
surprising, given the small number of
cases in these series and a reported
incidence of Streptococcus pneu-
moniaemeningitis in children with co-
chlear implants of 138 cases per
100 000 person-years.17 However, in a
study of bacterial meningitis in chil-
dren with implants, for the subgroup
of children with bacterial meningitis
that occurred at least 30 days after im-
plant surgery (and for whom clinical
information was available concerning
the presence of acute otitis media),
acute otitis media was present in 13
(50%) of 26 patients at the time of pre-
sentation with meningitis (although
whether acute otitis media was in the
same ear as the implant was not re-
ported).17,18 These findings indicate
that, at least in some cases, there may
be a causal relationship between
acute otitis media and bacterial men-
ingitis. Signs of acute otitis media
were not reported in any of 9 episodes
of bacterial meningitis that presented
within 30 days of implantation of a co-
chlear device. To prevent episodes of
acute otitis media after cochlear im-

plantation, surgeonsmay place tympa-
nostomy tubes before or at the time of
implantation in children with a history
of recurrent acute otitis media or per-
sistent middle-ear effusion.16,19 A con-
sensus report prepared by 8 cochlear
implant surgeons recommended, on
the basis of theoretical considerations
and a series of otitis media–related
meningitis episodes in adults,20 avoid-
ance of implantation if middle-ear fluid
is present.21 The surgeons stated that
if middle-ear fluid is encountered at
the time of implantation, they recom-
mended high-volume irrigation of the
middle ear, administration of topical
antimicrobial agents into the middle-
ear space, and systemic therapy with
ceftriaxone.21

Bacterial Meningitis in Cochlear
Implant Recipients

Factors independent of cochlear im-
plantation may place children with
hearing loss at increased risk of bac-
terial meningitis.17 Some children have
an inner-ear malformation (eg, com-
mon cavity malformation) that predis-
poses them to bacterial meningitis as
a complication of middle- and inner-
ear infection. For example, a 6-year-old
child with Mondini-type malformation
and a cochlear implant in the left ear
placed 2 years earlier developed rap-
idly fatal meningitis.22 Examination of
the temporal bones at autopsy showed
that acute meningitis was related to
right middle-ear infection and suppu-
rative labyrinthitis. The left middle ear
on the side of the implant was unin-
fected. Thus, in this case and in a sec-
ond case,23 just having an inner-ear
malformation, rather than a cochlear
implant, was the risk factor for acute
otitismedia–relatedmeningitis. Bacte-
rial meningitis in infants is an impor-
tant cause of acquired deafness, which
may lead to cochlear implantation, and
preimplant meningitis has been identi-
fied as a risk factor for postimplant
meningitis.24
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In most cases of meningitis in patients
with an implant, the initial event in the
pathogenesis of meningitis is acute
otitis media that occurs in the ipsilat-
eral ear, especially when meningitis
occurs more than 30 days after sur-
gery. After acute otitis media develops,
bacteria can enter the inner ear
through an incompletely sealed co-
chleostomy. Pathways of bacterial ac-
cess to the cerebrospinal fluid (CSF)
from the inner ear include entry into
the labyrinth, infiltration of the co-
chlear turns along the electrode enter-
ing the Schuknecht bony channels, and
following perineural and/or perivascu-
lar pathways into the internal auditory
canal to the meninges.21 In patients
with a malformed cochlea in which
there is a connection to the subarach-
noid space, meningitis also can occur
via the cochlear aqueduct. In the ab-
sence of a surgical procedure to re-
duce such risks, these children remain
at increased risk of meningitis after
cochlear implantation. In addition, as
postulated by Arnold et al21 and stud-
ied experimentally by Wei et al,25 cases
of bacterial meningitis in implant re-
cipients may originate via pneumococ-
cal bacteremia with hematogenous
seeding of the cochlea, such as at a
site of tissue necrosis related to the
electrode or positioner (locus minoris
resistentiae) with contiguous spread
to the CSF and meninges.

In addition, cochlear implants them-
selves increase the risk of bacterial
meningitis, especially during the first 2
months after implantation. In a nested
case-control investigation of US chil-
dren younger than 6 years with co-
chlear implants and meningitis be-
tween 1997 and 2002, 26 children with
bacterial meningitis were identified
among 4264 children with cochlear im-
plants.17 During an additional 2 years
of follow-up of this cohort, 12 addi-
tional episodes of bacterial meningitis
were identified.18 The rate of bacterial

meningitis was 189 cases per 100 000
person-years, a more than 30-fold in-
creased risk compared with that in the
overall population.17 In a study in Den-
mark, the rate of bacterial meningitis
was 43 cases per 100 000 person-years
in young children with hearing loss
(10.4% of the cohort had cochlear im-
plants).26 In the same study, young chil-
dren with hearing loss and without a
cochlear implant were at a 4.1-fold in-
creased relative risk (95% confidence
interval [CI]: 1.5–11.0) for development
of bacterial meningitis compared with
a group of children without hearing
loss. Within the group of children with
implants in the US study, the risk of
meningitis was significantly higher for
patients with a particular implant
model (AB-5100H or AB-5100H-11 [Ad-
vanced Bionics, Sylmar, CA]) that in-
cluded a positioner (or a so-called
spacer, a wedge that rests in the co-
chlea next to the electrodes).17 During
the period from 1997 to 2004, only 19%
of the cohort of children had a model
with a positioner, yet these children
accounted for 71% of the children with
meningitis. The models with position-
ers were available beginning in 1999
and were voluntarily recalled in the
United States in July 2002. In a multi-
variate analysis of a case-control
study, the odds ratio for meningitis in
patients with an implant with a posi-
tioner was 4.5 (95% CI: 1.3–17.9). Al-
though the increased risk of meningi-
tis in patients with an implant with a
positioner continues beyond 24
months after implantation,18 to date,
elective removal of these implants or
their positioners is not recommend-
ed,18,27 and these implants remain in
place in many patients. In the same
analysis, an additional risk factor for
development of meningitis was inner-
ear malformation with a CSF leak
(odds ratio: 9.3 [95% CI: 1.2–94.5]).

Episodes of meningitis in patients
with a cochlear implant may have

a fatal outcome. Of 198 cases of
postimplant bacterial meningitis in
children and adults reported to the
FDA, the mortality rate in the 184
cases for which the outcome of infec-
tion was known was 16% (Eric Mann,
FDA, personal communication, Feb-
ruary 7, 2008). Of 38 children who ex-
perienced 41 episodes of meningitis
reported by Reefhuis et al17 and Bier-
nath et al,18 3 children died.

Streptococcus pneumoniae is the
most common pathogen that causes
meningitis in children with cochlear
implants17,18 and in patients with an
inner-ear malformation that predis-
posed them to bacterial meningitis.28

Pathogens associated with bacterial
meningitis that occurred within 30
days of implant surgery were S pneu-
moniae in 4 of 9 cases and Acineto-
bacter baumannii (2 cases), Esche-
richia coli, Haemophilus influenzae
type b, and Enterococcus spp in the re-
mainder.17 Of 25 cases that occurred
more than 30 days after implant sur-
gery with an identified pathogen, the
etiology was S pneumoniae in 80%;
nontypeable H influenzae in 12%; H
influenzae type b in 4%; and Strepto-
coccus pyogenes in 4%.17,18 Neisseria
meningitidis (meningococcus) has
not been reported as an etiology of
meningitis in children with cochlear
implants (although meningococcal
meningitis has been reported in 2
children with congenital malforma-
tion of the middle ear26), and avail-
able data do not support cochlear
implants as a risk factor for menin-
gitis attributable to N meningitidis.
As noted earlier, acute otitis media
was not noted to be present at the
time of diagnosis in any of the cases
that occurred during the first 30
days after implantation but was
noted in 52% of cases that oc-
curred more than 30 days after
implantation.
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Use of Pneumococcal and H
influenzae Type b Vaccines for
Prevention of Acute Otitis Media
and Meningitis

Immunization of the general popula-
tion of infants with the primary series
of heptavalent pneumococcal conju-
gate vaccine (PCV7) has resulted in a
marked decrease in invasive pneumo-
coccal disease, including meningi-
tis.29,30 In addition, immunization of in-
fants has resulted in an approximately
7% reduction in episodes of acute oti-
tis media from all etiologies and a 34%
reduction in pneumococcal otitis me-
dia.31,32 However, 2 randomized double-
blind studies of prevention of acute oti-
tis media in children 1 to 6 years of age
identified as otitis prone in which the
treatment group received 1 or 2 doses
of PCV7 followed 6 months later by a
dose of 23-valent pneumococcal poly-
saccharide vaccine (PPSV23) revealed
no effect on the rate or severity of epi-
sodes of acute otitis media.33,34 Al-
though PCV7 results in a reduction in
nasopharyngeal colonization with vac-
cine serotypes, overall carriage of
pneumococci is unchanged as a result
of colonization with nonvaccine sero-
types.35 PPSV23, licensed for children 2
years of age and older, reduces the in-
cidence of invasive pneumococcal dis-
ease but does not prevent pneumococ-
cal colonization or acute otitis media.36

Therefore, it is uncertain, theoretically,
whether PPSV23 in children with im-
plants would prevent meningitis at-
tributable to pneumococcal infections
that originate in the middle ear
and cause meningitis by contiguous
spread of bacteria. There are no data
on the efficacy of PCV7 or PPSV23 in
prevention of pneumococcal meningi-
tis in children with cochlear implants,
but there are immunogenicity data. A
single dose of PCV7 in children 14
months through 5 years of age with
cochlear implants induced a substan-
tial immune response with mean 12-

fold and 7.8-fold increases in anticap-
sular antibody concentration to the 7
serotypes in the vaccine in children 14
months to 2 years of age and children 2
through 5 years of age, respectively.37

Among children 2 through 5 years of
age, a single dose of PCV7 was more
immunogenic than a single dose of
PPSV23 for the 7 serotypes in PCV7.
PPSV23 was immunogenic in children
older than 5 years, adolescents, and
young adults; there was a mean 4.2-
fold increase in anticapsular antibody
concentration to the 7 PCV7 sero-
types.37 The distribution of serotypes of
S pneumoniae causing meningitis in
implant recipients is unknown but is
assumed to be the same as in children
without cochlear implants. On Febru-
ary 24, 2010, a 13-valent pneumococcal
conjugate vaccine (PCV13) was li-
censed by the FDA on the basis of
safety and immunogenicity. This vac-
cine contains polysaccharides of the 7
serotypes in PCV7 and polysaccha-
rides from 6 additional serotypes. It
has not been studied in children with
cochlear implants or in children older
than 71 months. This vaccine replaces
PCV7 for all scheduled doses of PCV7 in
infants.38 In addition, a supplemental
dose of PCV13 is recommended for
children 14 months through 18 years
of age with a cochlear implant.38

H influenzae type b conjugate vaccine
(Hib) is highly effective for prevention
of invasive disease and colonization
with this pathogen39,40 and, presum-
ably, is effective for prevention of
acute otitis media attributable to H in-
fluenzae type b. Cochlear implant re-
cipients have anticapsular antibody
concentrations to H influenzae type b
after immunization that are likely to be
protective.37,41 Hib vaccine does not
prevent colonization or infection with
non–serotype b strains; most H influ-
enzae strains that cause acute otitis
media are nontypeable strains, as
were the isolates from most cases of

H influenzae meningitis in implant
recipients.17

RECOMMENDATIONS

US Preventive Services Task Force Rat-
ings criteria42 were used to assess the
strength of evidence for recommenda-
tions. All of the recommendations were
classified as “I” indicating insufficient ev-
idence except where a different rating
(ie, ratings A, B, C, or D) is noted after the
statement (see Appendix).

1. Evaluations and Management
Before or During Insertion of
Cochlear Implant

● Imaging of the temporal bone/inner
ear should be performed before co-
chlear implantation in all children
with congenital deafness and all pa-
tients with profound hearing impair-
ment and a history of bacterial men-
ingitis (if not known to have normal
hearing before meningitis) to identify
those with inner-ear malformations/
CSF fistulas or ossification of the co-
chlea. In patients with inner-ear mal-
formations that are associated with a
higher likelihood of CSF fistulas after
cochlear implantation (eg, wide ves-
tibular aqueduct syndrome or Mon-
dini malformation), particular atten-
tion must be paid to sealing the
cochleostomy during the cochlear im-
plant surgery to further lower the risk
of developing bacterial meningitis.

● For otitis-prone children or children
with persistent middle-ear effusion,
tympanostomy tube placement
should be considered before co-
chlear implantation.9,16,43

2. Primary and Secondary
Prevention of Meningitis and Acute
Otitis Media

● All children, including those with se-
vere hearing impairment or infants
with profound deafness, should re-
ceive all doses of PCV13 (or PCV7 if
PCV13 is not yet available) and Hib,
according to the routine recom-
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mended schedule (ie, a dose of each
at 2, 4, 6, and 12–15 months of age,
except that a dose of Hib is not
needed at 6 months of age if
PRP-OMP [PedvaxHIB or ComVax,
Merck, Whitehouse Station, NJ]
was given for the first 2 doses)44

(recommendation A).

● Starting at 2 years of age and at least
2 months after the last dose of PCV13
(or PCV7 if PCV13 is unavailable), a
dose of PPSV23 should be adminis-
tered to (1) children scheduled for co-
chlear implantation (orafter cochlear
implantation if not previously admin-
istered) and (2) children with an
inner-ear malformation with a CSF
communication45,46 (recommenda-
tion B). Formaximal benefit, adminis-
tration of the doses of PCV13 and
PPSV23 should be completed at least
2 weeks before implant surgery. Chil-
dren 24 through 71 months of age
who have received 2 or fewer previ-
ous doses of PCV13 (or PCV7) before
24 months of age should receive 2
doses of PCV13 at least 2 months
apart, and those who have received 3
previous doses of PCV13 (or PCV7)
should receive 1 dose of PCV13.47

PPSV23 should be administered 2
months after completion of the PCV13
(PCV7) series. For children older than
71 months who have not received
PCV13, administration of 1 dose of
PCV13 should be considered. All such
children should receive PPSV23 (2
months after PCV13 if PCV13 is admin-
istered) if not previously adminis-
tered (recommendation B). Admin-
istration of more than 1 dose of
PPSV23 to children with cochlear im-
plants is not recommended.

● A single supplemental dose of
PCV13 should be administered to
children 14 months through 71
months of age who have been fully
immunized with PCV7. A supplemen-
tal dose is unnecessary if the fourth
dose of pneumococcal conjugate

vaccine given at 12months of age or
older was PCV13.

● A single dose or supplemental dose of
PCV13may be administered to pediat-
ric patients 6 through 18 years of age
who have a cochlear implant or are
scheduled to receive a cochlear im-
plant regardless of previous doses of
PCV7 and PPSV23.

● When assessing a history of previ-
ous immunization with pneumococ-
cal vaccines, care should be exer-
cised to avoid confusing past
immunization with other vaccines
that could be considered “meningi-
tis vaccines” (ie, Hib and quadriva-
lent meningococcal polysaccharide
or conjugate vaccines) with doses
of PCV7 and PPSV23.

● Meningococcal conjugate vaccine
should be administered in accor-
dance with routine recommenda-
tions,48–50 but given current data, co-
chlear implant recipients should
not be considered a group at high
risk of invasive meningococcal dis-
ease. Therefore, children younger
than 11 years should not be immu-
nized routinely.

● In most studies, administration of in-
fluenza vaccine to healthy children re-
duced the incidence of episodes of
acute otitis media during influenza
season.51–54 To reduce the number of
episodes of acute otitismedia, annual
administration of influenza vaccine
with trivalent inactivated vaccine or
live attenuated nasal vaccine (if the
childhasnocondition that constitutes
a medical contraindication) to pa-
tients with a cochlear implant is rec-
ommended, and influenza immuniza-
tion of their household contacts
should be strongly considered (rec-
ommendation B).

● Tympanostomy tube placement also
should be considered if recurrent
episodes of acute otitis media occur
after cochlear implantation.

3. Management of Postoperative
Wound Infection or Suspected
Cochlear Implant Infection

● Patients with suspected postopera-
tive wound infection or suspected im-
plant infection should be referred
urgently to the surgeon who per-
formed the implant procedure.
Broad-spectrum antimicrobial ther-
apy that includes an agent or agents
with activity against methicillin-
susceptible and methicillin-resistant
Staphylococcus aureus should be
initiated.

4. Early Diagnosis of Acute Otitis
Media and Meningitis

● Patients and parents should be edu-
cated as to symptoms of acute otitis
media andmeningitis and to seek im-
mediate medical evaluation for acute
illness with symptoms possibly
attributable to either acute otitis
media (eg, fever or earache) or
meningitis (eg, fever, headache,
vomiting, stiff neck, or change in
level of consciousness).

● Clinicians should consider bacterial
meningitis in the differential diagno-
sis of all patients with cochlear im-
plants who present with fever with or
without acute otitismedia on physical
examination, particularly during the
first 2 years after implantation in pa-
tients with cochlear implants without
positioners and indefinitely in pa-
tients with cochlear implants placed
between 1999 and August 2002 with
positioners (Advanced Bionics model
AB-5100H or AB-5100H-11).

5. Management of Acute Otitis
Media in Children With Cochlear
Implants

● Patients with cochlear implants who
are diagnosedwith acute otitismedia
should be started urgently on sys-
temic antimicrobial therapy; watchful
waiting is inappropriate for these
children.55 Initial empiric treatment
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with an oral antimicrobial agent (eg,
amoxicillin or amoxicillin/clavulanate,
at a dose of 80–90 mg/kg per day) is
reasonable if all of the following crite-
ria are fulfilled: (1) theepisodeoccurs
2 or more months after cochlear im-
plantation; (2) the patient does not
have an uncorrected Mondini or sim-
ilar inner-ear malformation or CSF/
middle-earfistula; (3) thepatientdoes
not appear severely ill and there is no
clinical evidence of mastoiditis or
meningitis; and (4) the cochlear im-
plant does not have a spacer/posi-
tioner (Advanced Bionics model AB-
5100H or AB-5100H-11). Patients with
acute otitismediawho fulfill these cri-
teria are likely to be at a lower risk of
developing inner-ear infection or
meningitis complicating acute otitis
media. If feasible, middle-ear fluid
should be obtained through the tym-
panostomy tube or a tympanocente-
sis or myringotomy for culture just
before initiation of antimicrobial ther-
apy, but this should not be allowed to
cause an undue delay in initiation of
antimicrobial therapy. For patients
with a cochlear implant who do not
meet these criteria (including pa-
tients with implants of an unknown
type implanted between 1999 and Au-
gust 2002), initial therapy with a par-
enteral antimicrobial agent for treat-
ment of acute otitis media (eg,
ceftriaxone or cefotaxime) is recom-
mended. Patients with a cochlear im-
plant andacuteotitismedia shouldbe
evaluated by an otolaryngologist if
their condition worsens despite 24
hours of antimicrobial therapy. A
sample of middle-ear fluid should be
obtained for culture, and a myringot-

omy with or without ventilation place-
ment should be performed to drain
the middle ear.

6. Management of Bacterial
Meningitis in Patients With a
Cochlear Implant

● CSF should be submitted for culture.
If present, middle-ear fluid should
be obtained and sent for culture.
The choice of empiric antimicrobial
therapy for meningitis (eg, ceftriax-
one or cefotaxime plus vancomycin)
is similar to that for children with-
out implants. An exception is for
children with the onset of meningi-
tis during the first 2 weeks after co-
chlear implantation; in such cir-
cumstances, causal bacteria may
include a broader range of patho-
gens, including Gram-negative
bacilli such as A baumannii and
Gram-positive bacteria such as En-
terococcus spp. Selection of a com-
bination of agents that provide
broader-spectrum activity against
Gram-negative bacilli (eg, mero-
penem and vancomycin) should be
considered. Patients with a cochlear
implant and bacterial meningitis
should be evaluated urgently by an
otolaryngologist for consideration of
imaging and surgical exploration.
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39. Eskola J, Käyhty H, Takala AK, et al. A ran-
domized, prospective field trial of a conju-
gate vaccine in the protection of infants and
young children against invasive Haemophi-
lus influenzae type b disease. N Engl J Med.
1990;323(20):1381–1387

40. Barbour ML, Mayon-White RT, Coles C, Crook
DWM, Moxon ER. The impact of conjugate
vaccine on carriage ofHaemophilus influen-
zae type b. J Infect Dis. 1995;171(1):93–98

41. Hey C, Rose MA, Kujumdshiev S, Gstoettner
W, Schubert R, Zielen S. Does the 23-valent
pneumococcal vaccine protect cochlear im-

FROM THE AMERICAN ACADEMY OF PEDIATRICS

PEDIATRICS Volume 126, Number 2, August 2010 389



plant recipients? Laryngoscope. 2005;
115(9):1586–1590

42. US Department of Health and Human Ser-
vices, Agency for Healthcare Research and
Quality (AHRC). Grade definitions. Available
at: www.ahrq.gov/clinic/uspstf/grades.
htm. Accessed April 14, 2009

43. Papsin BC, Bailey CM, Albert DM, Bellman SC.
Otitis media with effusion in paediatric co-
chlear implantees: the role of peri-implant
grommet insertion. Int J Pediatr Otorhino-
laryngol. 1996;38(1):13–19

44. American Academy of Pediatrics, Commit-
tee on Infectious Diseases. Recommended
childhood and adolescent immunization
schedules–United States, 2008. 2010;125(1):
195–196. Available at: http://pediatrics.
aappublications.org/cgi/content/full/125/1/
195/DC1.

45. Centers for Disease Control and Prevention.
Notice to readers: pneumococcal vaccina-
tion for cochlear implant recipients.MMWR
Morb Mortal Wkly Rep. 2002;51(41):931

46. Centers for Disease Control and Prevention,
Advisory Committee on Immunization Prac-
tices. Pneumococcal vaccination for co-
chlear implant candidates and recipients:
updated recommendations of the Advisory
Committee on Infectious Practices. MMWR

Morb Mortal Wkly Rep. 2003;52(31):
739–740

47. Centers for Disease Control and Prevention,
Advisory Committee on Immunization Prac-
tices. Update recommendation of the Advi-
sory Committee on Immunization Practices
(ACIP) for use of 7-valent pneumococcal
conjugate vaccine (PCV7) in children aged
24–59 months who are not completely vac-
cinated.MMWRMorbMortal Wkly Rep. 2008;
57(13):343–345

48. American Academy of Pediatrics, Commit-
tee on Infectious Diseases. Prevention and
control of meningococcal disease: recom-
mendations for use of meningococcal vac-
cines in pediatric patients. Pediatrics. 2005;
116(2):496–505

49. Centers for Disease Control and Prevention,
Advisory Committee on Immunization Prac-
tices. Notice to readers: revised recommen-
dations of the Advisory Committee on Immu-
nization Practices to vaccinate all persons
aged 11–18 years with meningococcal con-
jugate vaccine. MMWR Morb Mortal Wkly
Rep. 2007;56(31):794–795

50. Centers for Disease Control and Prevention.
Notice to readers: recommendation from
the Advisory Committee on Immunization
Practices (ACIP) for use of quadrivalent me-
ningococcal conjugate vaccine (MCV4) in

children aged 2–10 years at increased risk
for invasive meningococcal disease.MMWR
Morb Mortal Wkly Rep. 2007;56(48):
1265–1266

51. Clements DA, Langdon L, Bland C, Walter E.
Influenza A vaccine decreases the incidence
of otitismedia in 6- to 30-month-old children
in day care. Arch Pediatr AdolescMed. 1995;
149(10):1113–1117

52. Heikkinen T, Ruuskanen O, Waris M, Ziegler
T, Arola M, Halonen P. Influenza vaccination
in the prevention of acute otitis media in
children. Am J Dis Child. 1991;145(4):
445–448

53. Hoberman A, Greenberg DP, Paradise JL,
et al. Effectiveness of inactivated influ-
enza vaccine in preventing acute otitis
media in young children: a randomized
controlled trial. JAMA. 2003;290(12):
1608–1616

54. Ozgur SK, Beyazova U, Kemaloglu YK, et al.
Effectiveness of inactivated influenza vac-
cine for prevention of otitis media in chil-
dren. Pediatr Infect Dis J. 2006;25(5):
401–404

55. American Academy of Pediatrics, Subcom-
mittee on Management of Acute Otitis Me-
dia. Diagnosis and management of acute
otitis media. Pediatrics. 2004;113(5):
1451–1465

390 FROM THE AMERICAN ACADEMY OF PEDIATRICS



APPENDIX Grading of Recommendations

Grade Definition

A Recommended: there is high certainty that the net benefit is substantial.
B Recommended: there is high certainty that the net benefit is moderate

or there is moderate certainty that the net benefit is moderate to
substantial.

C Recommendation against routinely providing: there may be
considerations that support providing the service in an individual
patient, and there is at least moderate certainty that the net benefit is
small.

D Recommends against the service: there is moderate or high certainty
that the service has no net benefit or that the harms outweigh the
benefits.

I The current evidence is insufficient to assess the balance of benefits
and harms of the recommendation. Evidence is lacking, of poor
quality, or conflicting, and the balance of benefits and harms cannot
be determined.

Modified from the US Preventive Services Task Force recommendations categories (available at: www.ahrq.gov/clinic/
uspstf/grades.htm).
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C L IN I CA L PO L I CY
A P P E N D I X A .

Literature classification schema.*

Design/Class Therapy† Diagnosis‡ Prognosis§

1 Randomized, controlled trial or
meta-analyses of randomized trials

Prospective cohort using
a criterion standard

Population prospective cohort

2 Nonrandomized trial Retrospective observational Retrospective cohort
Case control

3 Case series Case series Case series
Case report Case report Case report
Other (eg, consensus, review) Other (eg, consensus, review) Other (eg, consensus, review)

*Some designs (eg, surveys) will not fit this schema and should be assessed individually.
yObjective is to measure therapeutic efficacy comparing R2 interventions.
zObjective is to determine the sensitivity and specificity of diagnostic tests.
§Objective is to predict outcome including mortality and morbidity.

A P P E N D I X B .

Approach to downgrading strength of evidence.

Design/Class

Downgrading 1 2 3

None I II III
1 level II III X
2 levels III X X
Fatally flawed X X X
OCTOBER 200 4 44 : 4 ANNALS OF EMERGENCY MEDIC INE 3 7 7



TECHNICAL REPORT

Communicating With Children and
Families: From Everyday Interactions
to Skill in Conveying Distressing
Information
Marcia Levetown, MD, and the Committee on Bioethics

ABSTRACT
Health care communication is a skill that is critical to safe and effective medical
practice; it can and must be taught. Communication skill influences patient dis-
closure, treatment adherence and outcome, adaptation to illness, and bereave-
ment. This article provides a review of the evidence regarding clinical communi-
cation in the pediatric setting, covering the spectrum from outpatient primary care
consultation to death notification, and provides practical suggestions to improve
communication with patients and families, enabling more effective, efficient, and
empathic pediatric health care.

INTRODUCTION/OVERVIEW
Health care communication is a critical, but generally neglected, component of
pediatric and pediatric subspecialty practice and training and is a skill that can and
must be taught.1–13 The practicing clinician’s ability to communicate openly and
with compassion is essential for effective and efficient routine health care; this
ability becomes a vital lifeline for parents and children confronted with life-
altering and sometimes life-ending conditions.13–16 The purpose of this report is to
provide research-based and practical guidance to enable effective communication
with pediatric patients and their families in a number of common settings and
situations. Although child abuse, sexuality, divorce, and many other situations are
not individually addressed, the principles and approaches discussed apply equally
to these situations.

Communication is the most common “procedure” in medicine. Health care
communication is different from normal social discourse, because intimate and
very private issues are often discussed. These include hopes and fears, develop-
mental concerns, sexuality, and mental health disorders. Painful issues, such as
abuse, school failure, drug use, and terminal illness, are also discussed. Communication is the foundation of the
therapeutic relationship; it is the basis of fiduciary and ethical obligations of physicians to patients and their families.
Effective health care communication is an essential tool for accurate diagnosis17–19 and for the development of
a successful treatment plan,20–23 correlating with improved patient knowledge,15,24 functional status,25,26 adher-
ence to the agreed-on treatment regimen,20,21,27–32 improved psychological and behavioral outcomes,15,33–36 and
even reduced surgical morbidity.3,4,37 In the case of distressing news, skillful communication can enable a family
to adapt better to a challenging situation,12,38,39 including a child’s unanticipated impairments.40–43 Poor com-
munication, on the other hand, can prompt lifelong anger31,42,44–48 and regret,14,40 can result in compromised
outcomes for the patient and family, and can have medicolegal consequences for the practitioner.49

WHAT IS COMMUNICATION?
Effective communication is responsive to the needs of the whole patient and family dynamic; it is essential to
patient-centered and family centered care, the basic building block of the medical home concept (www.medical
homeinfo.org) endorsed by the American Academy of Pediatrics (AAP) as a cornerstone of care.50

Taking time to build rapport and understand the child and family builds trust, leading to increased reporting of the
actual reason for the visit.51,52 Clearly, improved communication will enhance patient outcomes and satisfaction.4

There are 3 elements of physician-parent-child communication53:
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● Informativeness: quantity and quality of health infor-
mation provided by the physician;

● Interpersonal sensitivity: affective behaviors that re-
flect the doctor’s attention to, and interest in, the
parents’ and child’s feelings and concerns; and

● Partnership building: the extent to which the physi-
cian invites the parents (and child) to state their con-
cerns, perspectives, and suggestions during the
consultation.

There are 2 types of patient needs to be addressed
during the medical interview: cognitive (serving the
need to know and understand) and affective (serving the
emotional need to feel known and understood). Thus,
physicians are expected to have task-related behavior
and relational behavior. The first involves asking ques-
tions and providing information. The latter includes re-
flecting feelings and showing respect, concern, and com-
passion, often by nonverbal means, such as gestures,
posture, and eye contact, as well as the use of silence to
allow for the processing of emotional responses and the
formulation of questions. (An example of a reflective
response is, “When you say you don’t think you can
manage this, what is the hardest thing about Chad’s
illness for you and your family?”) Parent satisfaction
with quality of care is substantially influenced by the
interpersonal skills of the practitioner, particularly in the
case of anxious parents.53,54

MEDICAL EDUCATION AND COMMUNICATION
Despite the essential nature of communication in health
care, there is little programmatic or curricular emphasis
on building interpersonal skills in pediatric service or
training. Instead, a preponderance of time is spent on
facts and procedures, with minimal attention to feelings,
relationships, and continuity of care.12,34,47,54–60 The AAP,
in its policy statement “The New Morbidity Revisited: A
Renewed Commitment to the Psychosocial Aspects of
Pediatric Care,” states that “there is a need to better learn
how to elicit information, including using a narrative
interview approach, allowing the child, adolescent, and
parents to tell their stories,” and “there is a need to
communicate empathy.”3 The AAP suggests that the
teaching of these skills involves supervised practice,
feedback, and mentoring.

There is a long history of concern among holistic
medical educators and philosophers regarding the loss of
empathy related to current medical education methods
and role models.61–66 This concern has led to attempts to
measure empathy and to reinforce it during medical
education.67–69 It has been demonstrated in preliminary
studies that empathy not only can be extinguished by
training but also can be amplified and taught. Empathy
affects quality of care and patient satisfaction; physicians
who are empathetic have been shown to elicit patient
concerns more accurately and address needs more effec-
tively, often enhancing cost efficiency.70–76

Unfortunately, studies over the last 15 years do not
indicate a trend toward improvement in this area.
Despite requirements and recommendations of the

American Council for Graduate Medical Education,77

the Future of Pediatric Education II Task Force,2 and
the long-standing dedication to the child, family, and
psychosocial environment by the AAP as manifested in
numerous policies and published goals,3,4,50,78–84 the “in-
formal” or “hidden curriculum” (that which is taught by
observing the daily behavior of health care professionals,
both good and bad)85 continues to disproportionately
reward “hard” data collection while downplaying the
role of the psychosocial, existential, and interpersonal
concerns and needs of the patient and family. Such a
training emphasis does not enhance the ability of the
physician to fully meet the needs of our patients and
their families.86

The Current Situation
Health care communication is currently learned primar-
ily through trial and error.1 This may be attributable, in
part, to a dearth of skilled mentors. A large national
survey published in 2003 indicates that medical school
faculty members may, themselves, need communication
skills training.87 Nonphysician mentors who are trained
communicators, such as child life therapists,88 child psy-
chologists (as an example, see Sourkes89), and members
of the American Academy on Communication in Health
Care (AACH [www.aachonline.org]), can help practic-
ing physicians and medical school faculty develop these
skills.55 In the inpatient setting, social workers, advanced
practice nurses, psychologists, and chaplains can assist in
the provision and modeling of effective communication
with children and their families,90–93 but the practice of
depending on numerous caregivers to communicate
poses a risk of families being exposed to conflicting in-
formation and opinions, often provoking anxiety and
confusion. True interdisciplinary teamwork and collab-
oration can prevent this complication.43 Regardless of
the help available, however, the physician must always
play a significant role in the communication process.

Communication Needs
Patients and families expect more accessible information
than is commonly provided in virtually every health care
setting.12,31,58,94–98 It is estimated that 35% to 70% of
medicolegal actions result from poor delivery of infor-
mation, failure to understand patient and family per-
spectives, failure to solicit and incorporate patients’
values into the plan of care, and perceptions of deser-
tion.49,99–104

Psychosocial and practical/family issues are often
overlooked.52 Closed interviewing techniques, such as
asking yes or no questions, may be used by clinicians to
control the duration of the interview. Families perceive
this style as indicative of a lack of interpersonal interest,
sometimes resulting in a reluctance to reveal the true
reason for seeking consultation; potential results are
treatment failure and poor health outcomes.56,105–107 In-
vitations by physicians to the child and family to con-
tribute and to express concerns are nearly always wel-
comed by parents and do not increase the duration, but
do increase the utility, of the encounter.49,108 Formal
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communication training is helpful in developing this
skill.6,35,72,109–116

Communication Competencies for Physicians
One group identified 8 physician “competencies” that en-
able “informed shared decision-making” to take place117

(see Table 1). These competencies, behaviors, and protocols
will also result in patient-centered and family-centered
interviews, which are key elements in the construction of
a medical home.

According to these investigators, such an interview
can be accomplished in 10 minutes with adult patients.
The triadic nature of pediatric patient interactions
would, as always, require more time. The child’s prefer-
ences and values should be solicited in addition to that of
the parents. Sharing of information and responsibility
for decision-making must be negotiated.

Effective Methodologies for Teaching Communication Skills
High proportions of physicians at all levels of practice are
willing to reveal their discomfort with communication,
particularly involving unwelcome information that is
likely to upset parents.118 In response to residents’ re-
quests and parents’ complaints, Northwestern Universi-
ty’s pediatric residency program developed a communi-
cation course9 designed according to the articulated
needs of the learners. Provided during the middle of the
first year of pediatric residency, training addressed
“breaking bad news” and “difficult families.” Scenarios
were designed with input from the residents. Teaching
tools included didactic sessions, interactive discussion,
parent-panel discussions (including children who had
survived life-threatening illness and bereaved parents),
paired role play, and discussion. Although well received,
the effect was difficult to evaluate because of the low
number of participants.

Use of simulated patients, observation of role models,
attendance at camps, support groups, and home visits
are also useful in developing a patient-centered and
family-centered perspective, resulting in more effective
communication skills.

A teaching program for “breaking bad news” in the
emergency department (ED) setting using simulated pa-
tients and video feedback demonstrated improvement in
skills after 2 sessions on the basis of a checklist of desired
behaviors, simulated patient feedback, and improved
confidence of trainees.6 A study of a 1-day workshop

using scenarios relevant to the PICU also demonstrated
statistically significant improvements.10 Simulated or
“standardized patient” programs are, however, expen-
sive.

Other investigators have found measurable success
improving communication by using immediate video
feedback alone.7 One innovative program designed for
undergraduate medical students used two 2-hour ses-
sions in both inpatient and outpatient settings, inter-
views with parents, and play with child patients to en-
able students to better understand family perspectives
about communication.113 Progressive experiences in-
cluded a small-group discussion about the difficulties of
breaking bad news, a video role model followed by a
parent panel, and finally, time to meet the child patient.
The training was favorably received by student, parent,
and patient participants. After the experience, some stu-
dents reported a profound effect on their attention to the
patient and his or her supporters; 18 months after the
seminar, 1 student noted he still “keenly felt the influ-
ence of his eyes being opened to the myopic view of the
medical fraternity” in health care communication.

Another communication workshop to teach pediatric
residents how to tell parents about a child’s lifelong
disability was developed by a parent support group and
a pediatrician.119 In this workshop, the psychosocial dy-
namics of the interchange are defined/identified, and
facilitative behaviors are described. The resident chooses
a skill in which he or she feels most deficient and works
specifically to improve it in a role-play exercise. The
workshop concludes with a debriefing and a review of
the interview tape with the parent.

There are several communication skills teaching aids
available. The Initiative for Pediatric Palliative Care
(www.ippcweb.org) has communication modules, in-
cluding videotapes for difficult conversations. The AACH
has 3- to 5-day intensive training sessions on commu-
nication, generally focused on adult patient scenarios,
which include videotaped feedback, self-critique, and
peer critique. In addition, the AACH provides Web-
based, multimedia interactive modules on communica-
tion and relational topics (www.aachonline.org). A list
of tips, techniques, and resources can also be found in
other publications.120,121

Unfortunately, efforts to elevate health care commu-
nication, empathy, patient-centered and family-cen-
tered care as core competencies within the educational
process and professional practice have, thus far, failed.
Despite the overwhelming evidence of the benefit to
patients, physicians, and society, effective communica-
tion is not rewarded by academic promotion or financial
compensation. In fact, increased attention to communi-
cation can be costly to the practitioner in the short term
because of inadequate payment for time spent discussing
treatment plans and otherwise counseling families. The
willingness of students, mentors, and practitioners to
exert the time and effort to learn and practice effective
and compassionate communication is undoubtedly in-
fluenced by these factors. Long-term benefits, such as
improved patient outcome and satisfaction, decreased

TABLE 1 Physician “Competencies” for Health Care Communication

1. Develop a partnership with the patient
2. Establish or review the patient’s preferences for information
3. Establish or review the patient’s preferences for his or her role in decision

making
4. Ascertain and respond to the patient’s ideas, concerns, and expectations
5. Identify choices (including those suggested by the patient) and evaluate

research in relation to the individual patient
6. Present information and assist the patient to reflect on the impact of

alternate decisions with regard to his or her lifestyle and values
7. Negotiate a decision with the patient
8. Agree on an action plan and complete arrangements for follow-up
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risk, and greater professional satisfaction, may be harder
to quantify and appreciate.

Practitioners’ Needs
Practicing physicians’ self-assessment of skill level in
breaking bad news is often inaccurate and overly self-
flattering.1,122 Practice alone clearly does not result in
improved communication skills. When self-assessed skill
in this critical area is inadequate, some physicians avoid
the discomfort by not engaging in difficult conversations.
Less dramatically, given the widespread dissatisfaction
with communication, it is clear that most practitioners
would benefit from objective assessment of their current
communication skills followed by targeted training, re-
gardless of seniority.

Need for Research on Communication Education and Practice
If communication skill training is to be recommended
throughout medical training and for continuing educa-
tion, it is important to understand what techniques are
most efficacious, time-efficient, and cost-efficient to
achieve the goal of more consistently achieving effective,
empathetic, and culturally appropriate communication
that meets the needs identified by patients and parents.
What timing during the course of education is most
likely to result in durable change? Which communica-
tion techniques best prevent the anger and dismay that
too often lead to suboptimal patient outcomes or mal-
practice litigation? Finally, what changes in institutional
culture or reimbursement mechanisms will reinforce
good communication throughout the career of the prac-
titioner? Research on these topics should be a priority,
given the central importance of communication in med-
icine.

CLINICAL PRACTICE ISSUES

CommunicationWith Parents: Ensuring Effective
Communication
Factors predictive of effective communication between
physicians and patients/parents are the perception of
interest, caring, warmth, and responsiveness.123–125 Par-
ents’ most frequent criticisms of health care practice
concern relationships with practitioners53; these rela-
tionships have a dramatic effect on parental satisfaction,
recall of instructions and, not surprisingly, treatment
adherence.126,127 Greater trust and a better relationship
with the physician have more of an effect on patient
recall and satisfaction than written instructions or even
the amount of time spent.128

Causes of Dissatisfaction
Even with very detailed explanations, parents who feel
they are not treated with respect or who have unrecog-
nized or unaddressed fears feel unhappy about the
amount of information provided. For instance, being
asked to consent to a new aspect of a procedure while
standing in the hall the night before surgery caught 1
parent by surprise, coloring her overall satisfaction and
perception of the sufficiency of information.54 Facilita-
tors of improved communication include clear demon-

strations of empathy and respect. See Table 2 for addi-
tional recommendations.

Audiotapes as Communication Aids
Several articles support the use of audiotapes to allow
parents to repeatedly listen to the information, allowing
it to soak in, and importantly, enabling dissemination of
accurate information to others who could not be
present.129–135 Parents frequently consult others in mak-
ing health care decisions for their children, ranging from
extended family members to other practitioners, other
parents, religious leaders, and tribal elders. One study
found that tapes made during outpatient encounters
were listened to by parents nearly universally; grandpar-
ents listened to them more than half the time (52.8%),
70% were listened to more than once, and one third of
parents made a copy to keep for themselves. The tapes
were found to be helpful �99% of the time.129 Physician
fears of the use of such tapes in medicolegal actions are
understandable but, thus far, unfounded. In fact, the
tapes often reveal that much more information was
shared than either party realized, suggesting that the
tapes may even be protective.136

What Parents Want to Know: Surgical Procedures and
Chronic Conditions
Patients undergoing surgery and their parents often
want answers to seemingly “minor” questions.137 The
expected duration of the surgery, the amount of hair to
be removed, the location and length of the incision and
bandages, location and purpose of intravenous lines and
other assorted tubes, and the child’s likely appearance
after the procedure are sources of concern that, although
routine for practitioners, should be prospectively ad-
dressed.54

Parents consistently state that they need more and
clearer information about their children’s health status,
particularly in the setting of chronic or terminal ill-
ness.50,94,138–142 Parents of chronically ill children want
more information about the child’s condition, its treat-
ment, and its long-term implications;94,142–144 they want

TABLE 2 Recommended Communication Behaviors for Procedural
Interventions

Find a private setting for discussion and decision making
Use language the family can understand
Use visual aids (drawings, models, and radiographs)
Pace the information, providing it in a logical sequence; be prepared to patiently
repeat information and answer questions

Recognize emotional distress
Discuss indications, risks, benefits, and all reasonable alternatives (including not
doing the procedure at all) and the associated risks and benefits

Discuss specific tubes and drains immediately before surgery
Personalize the information rather than giving it as a rote speech (eg, use the
child’s name)

Avoid last-minute surprises when feasible
Ask parents and the child (when appropriate) to repeat what they understood in
their own words, and clarify information and plans as needed

Data were adapted from Lashley et al.54
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that information to be shared with them as soon as it is
known.42

Parents want advice about their child’s behavior and
development, genetic implications of the child’s condi-
tion, and social contact with families in similar situa-
tions.39,142 They would like someone, preferably the phy-
sician, to provide oversight of the long-term care plan,
including an opportunity for advance care planning and
execution of advance directives.143,145 They want their
views and concerns factored into the care plan and to be
treated like partners (and often experts) in their child’s
care.5,53,54,94,137,142,143 They need affirmation of their efforts
and assistance with and recognition of the need to
preserve family solidarity and support, including so-
cial support, child care, education, and professional
services;94,140,143,146 in some studies, parents report assis-
tance with family and social support as their greatest
unmet need.94,142,143 One proposed solution is to have an
annual meeting of the family and physician to discuss
the “big picture.”94 In short, parents of chronically ill
children want a “medical home” as envisioned by the
AAP. When appropriate information is not provided and
this style of communication and relationship does not
occur, the bitterness can linger for years.12–14,32,41,42 Phy-
sicians who are empathic, well informed, and honest are
a source of strength for parents, particularly those strug-
gling to adapt to a difficult situation.

Intraprofessional Communication
Particularly for children living with chronic health con-
ditions, communication between primary care practitio-
ner and specialist is critical for effective and efficient
care.50,147–152 A recent study153 indicates that pediatric prac-
titioners agree about the importance of such communica-
tion but have difficulty putting it into practice. Specific
recommendations include timely, systematic information
transfer from generalist to specialist at the time of referral,
after consultation, and during follow-up visits. A toolkit
with practical recommendations and reimbursement strat-
egies can be found at www.medicalhomeinfo.org/tools/
toolkits.html. In addition, recognition of the medical home
concept and a plan for comanagement and communication
should be in place.50,147,153

Telemedicine
In the setting of rural health care and limited numbers of
pediatric specialists, communication and medical care
may be provided via video and audio conferencing. Even
in the case of psychiatric illness154 and chronic illness
requiring multispecialty input,155,156 parents and caregiv-
ers found this means of communication nearly as effica-
cious as in-person communication, particularly when
combined with less frequent face-to-face consulta-
tions.155,156 Another application of telemedicine is to pro-
vide frequent updates and secure communication for
parents and extended families and other practitioners
when a child is receiving care in the ICU.157

CommunicationWith the Child Patient: Ethical, Relational,
Developmental, and Cultural Considerations

Moral, Ethical, and Developmental Obligation to Include
Children in Communication About Their Health
There is a moral and ethical obligation to discuss health
and illness with the child patient, which is supported by
a number of United Kingdom,158,159 Canadian,160,161 and
US162,163 laws, policies, and court decisions (eg, Bellotti vs
Baird, 443 US 622 [1979]164), indicating an expectation
that children will be active participants in their care.165–167

The principle of self-determination applies to children
and adults.158,168–172 Involving children in communication
about their health and in decisions regarding their
health care shows respect for their capacities, will en-
hance their skill in the process of making future health
decisions, and enables their essential input into decisions
where there is no “right answer” other than the 1 that
best meets the needs of the individual child and fami-
ly.167,169,173,174 Older children and adolescents should have
a significant role in such cases. When the patient and
family disagree, the cultural and family values, roles, and
structure that have always governed the relationship
should be treated with due respect.

Communication as a Developmental, Relational, and
Cultural Process
At its core, child health decision making is family-cen-
tered decision making.173 Parents and children them-
selves are more satisfied and adherence to the treatment
regimen is enhanced when the child is addressed in
information gathering and in the creation of the treat-
ment plan.5,78,169,175 However, parents want to be in-
volved in the decision regarding how their children are
informed about their health conditions.150 It is, therefore,
important to understand the preexisting parent-child
relationship, the family’s cultural and idiosyncratic val-
ues,176–178 and the developmental needs of the child,
including the desire to participate in his or her own care
plan.178 Simultaneously, determination of the parents’
perspectives on providing information to the child is
imperative. It is important for parents to understand that
research demonstrates improved adherence to the plan
and resultant health outcomes when the child is treated
as a partner. (For 2 recent reviews of the literature, see
Tates and Meeuwesen175 and Rushforth.168) Pediatric
health care quality will improve if the child is recognized
to have his or her own individual cognitive and emo-
tional needs, is taken seriously, and is considered to be
intelligent, capable, and cooperative.5,137,150,168–170,173,175

Parents and practitioners should decide together whether
the child will be present at the informational consulta-
tions, whether parents would prefer to tell the child
themselves or have another person tell the child, and
whether the informing interview will occur with or
without the parents present. A recent literature review
indicates that children 7 years and older are more accu-
rate than their parents in providing health data that
predicts future health outcomes, although they are
worse at providing past medical histories.179 Thus, signif-
icant attention to the child’s input should be routine
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practice. Assisting the child to achieve gradually in-
creased capacity to take responsibility for the mainte-
nance of health and the treatment of illness is a crucial
task, specific to pediatric physicians and practitio-
ners.5,168,169 See Table 3 for helpful strategies to accom-
plish this goal.

Despite these seemingly simple and cost-effective
techniques, recent studies indicate that children are gen-
erally passive recipients of medical care, with little op-
portunity to express their concerns and virtually no
attempt to engage them in the creation or implementa-
tion of a feasible care plan.150,181 In 1 study, children 8 to
15 years of age who had cancer perceived that they
“occupy a marginal position in consultations . . . their
priorities were of little interest to medicine.”150

Enabling Effective Child Participation
In the past, children of any age were rarely consulted
about their own health concerns. In current Western
culture, children are highly valued, yet attention to their
autonomous needs, especially when the child is not yet
an adolescent, remains challenging.137,150,168,169,173 There
are many reasons to include children as active partners
in their own health care; however, this rarely hap-
pens.170 Some attribute this situation to the dearth of
tools to clarify children’s conceptualization of health and
illness, to assess their capacity for decision-making, to
effectively share information with children, and to assess
the outcome of shared decision making on the child
patient.169

Children can be coached to effectively assume the
role of a health partner. One study5 used brief videos,
age-appropriate workbooks, and a short (1- to 2-minute)
role-play for the child subjects. Simultaneously, the phy-
sician and parents were educated on the importance of
the child’s participation. The goal was to enable children
to raise concerns, ask questions, note information, and
participate in the creation and troubleshooting of poten-
tial problems with the care plan. Coached children pre-
ferred an active role in their care and reported better
rapport with the physician, recalling significantly greater
amounts of information about their medication regimen
than controls (77% vs 47%, respectively). Physicians
can encourage the parent to coach the child to be an
effective advocate for his or her own health.

The importance of the child possessing effective
health communication skills becomes evident when try-
ing to assess and treat a child’s subjective symptom,
including pain. In the absence of the child’s input, it is
difficult to understand the nature and severity of the
pain; thus, it is nearly impossible to relieve the discom-
fort effectively and safely. It is well known that the use
of patient-controlled analgesia assists with the resolution
of pain beyond the dose of medication. The message that
the child knows his pain, is in control of his therapy, and
is trusted is a powerful therapeutic intervention.182 Chil-
dren as young as 4 years of age have used patient-
controlled anesthesia effectively.183

In many cases, parents mistakenly think that not
informing the child is best. Some professionals argue
that paternalistic decisions (primarily on the part of the
family) to withhold “harmful” information from the
child can be justified.184 This position is not supported in
the literature that examines the child’s preference for
information.5,150,167–169,181,185–188 One of the most striking
was Bluebond-Langner’s189 landmark study of termi-
nally ill children, indicating that children as young as 3
years of age were aware of their diagnosis and prognosis
without ever having been told by an adult. She found
that adult avoidance of disclosure and denial of difficult
information led the child to feel abandoned and un-
loved. At the same time, the child’s response is often to
“protect” the “unaware” adults, despite great personal
cost; this situation is called mutual pretense and it hurts
both parties.189 By using whatever information they
have, children will continually try to make sense of their
situations. An incomplete ability to understand does not
justify a lack of discussion with a child who desires
involvement in his or her care and decision making.

Children often understand more than has been as-
sumed;168,185 increased experience with information they
can understand creates a stable framework on which to
add new information, promoting the integration of in-
creasingly complex pieces of information.169 Children
need to have usable information, to be given choices
(including their desired level of involvement), and to be
asked their opinion, even when their decision will not be
determinative.165 Enhanced understanding provides a
sense of control, which in turn mitigates fear, reducing
the harms associated with illness and injury. Moreover,
if the child is asking about the condition, he or she often
already knows something is wrong and is checking to see
whom to trust. Children who do not ask should be given
the opportunity to receive information, but if they refuse
it, information should never be forced on them.

Parents are also apparently harmed in the aftermath
of nondisclosure to their children. A study of bereaved
parents in Sweden indicates that all those who spoke
openly with their children had no regrets, whereas 27%
of those who did not speak to their children about dying
not only regretted their decision but also suffered from
an increased incidence of depression and anxiety as a
result.190 Thus, counseling parents about the benefits of
disclosure should be invoked when they are reluctant to
speak with their child about illness or death.

TABLE 3 Strategies to Engage Children in the Outpatient Setting

Speak with the child; not at or to him or her
Speak in a private setting
Determine whom the child would like to be present (younger children will

generally prefer parents to be present; children who have been abused by
family members may need privacy to facilitate disclosure; most adolescents
prefer privacy)

Begin with a nonthreatening topic
Listen actively
Pay attention to body language and tone of voice
Use drawings, games, or other creative communication tools
Elicit fears and concerns by reference to self or a third party
Ask the child what he or she would do with 3 wishes or a magic wand

Data were adapted from Lask.180
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Adolescents’ Roles in Health Care Communication and
Decisional Authority
If adolescents are to be given authority for their health
care decisions, they must receive thorough, develop-
mentally appropriate, understandable information,165 to
enable an understanding of the condition, what to ex-
pect with various tests and treatments, the range of
acceptable and practical alternative care plans, and likely
outcomes of each option.191 Only then can adolescents
fully participate as partners in their health care.

Because the ability to comprehend and decide is fluid
and variable within and between individuals, the assent
given by an informed child or adolescent who can weigh
the pros and cons of the proposed intervention should be
given progressively greater weight compared with pa-
rental permission.165 However, the child’s choice and
parents’ choices may be discordant. Expecting children
to adhere to adult priorities and preferences may be
illogical; Ladd and Forman192 argue that adults’ priorities
clearly change over the trajectory of adulthood. Thus, if
no value set is static, the adolescent’s seemingly trivial or
superficial judgments may be just as legitimate as any
other. They argue that total paternalism toward adoles-
cents’ decisions undermines respect for the emerging,
autonomous adults they will become and the emotional
investment they have in their current values. The values
with which adolescents judge their options are applied to
an adolescent who holds those values, not to an adult
with divergent values. This tolerant model of decision
making addresses potentially harmful decisions by giving
weight to the adolescent’s decision, with the proxy tak-
ing the role of educator, discussant, challenger, and
shared decision maker.193 Overriding the adolescent’s
decision should be undertaken with great trepidation,
using the same criteria as are used to override an adult’s
choice.192

Adolescents and Forgoing “Life-Prolonging” Treatments
Children who have undergone treatments for a condi-
tion know the burdens of therapy more intimately than
the adults trying to help them. Although they may not
appreciate all the hoped-for benefits, their input into
treatment decisions is clearly critical for a legitimate
weighing of the benefit-burden calculus.186,193–196 When
adolescents are able to appreciate the hoped-for benefits,
they then also have the capacity to make full-fledged
decisions regarding whether to forgo medical interven-
tions. Decisions to forgo life-prolonging treatments made
by adolescents have been upheld in courts of law. Land-
mark cases are described by Traugott and Alpers.173 Ridg-
way197 found that when physicians oppose these deci-
sions, the courts generally decide for the professionals,
prompting a caution to physicians to carefully weigh the
likely burdens and benefits before going to court to force
treatment.

Adolescent Decision Making: Legal and Ethical Issues
By US law, adolescents younger than 18 years (19 years
in Nebraska and 21 years in Michigan)198 cannot make
decisions about their health without their parents’ per-

mission with some exceptions, notably emancipated mi-
nor status. Emancipated minors are persons younger
than 18 years who live independent of their parents,
who have taken on the responsibilities of an adult, in-
cluding financial independence, parenthood, or military
service, or who are emancipated by court order.199 Most
states recognize “mature minors” by criteria strikingly
similar to emancipated minor status.200 However, both
the age of the patient and the conditions vary somewhat
from state to state. Adolescents who are neither eman-
cipated nor mature minors are allowed by some state
statutes to give legally binding consent for treatments for
limited reasons (examples include testing and treatment
for sexually transmitted infections, including HIV infec-
tion; drug or alcohol abuse; family planning; blood do-
nation; and mental health care) without parental noti-
fication.201

Cultural Considerations
Minority and non–English-speaking families often have
cultural expectations and nuanced understandings of
language that, if not understood and attended to, can
substantially interfere with effective medical care and
may lead to a decrease in health status for their chil-
dren.176 The AAP endorses the responsibility of the prac-
titioner to be aware of and to accommodate the needs of
such families.178 At issue are concerns regarding who
gets information, who makes decisions, amount of eye
contact, forthrightness, and the need for indirect discus-
sion. It is a good idea to be aware of the general cultural
norms and taboos of the dominant subcultures attending
the practice. Although there are guidelines for what is
“culturally competent,”178,203 none describes any individ-
ual family. Rather than assuming that a family will iden-
tify itself a certain way or follow cultural “norms,” it is
generally safer to ask family members about the eti-
quette for communicating with them. “How should I
give your family medical information about Mary?”
“With whom do I share information?” “Who makes
decisions?” “Are there topics that should not be directly
discussed in your family?” Offering to wait until the
relevant persons arrive is culturally respectful.

Members of subcultures that are typically passive
with authority figures, who are fearful in medical situ-
ations, who make decisions that favor the group over the
individual, or who have generally low educational levels
may have special needs. These needs may include re-
peated invitations to ask questions, use of long silences
during discussions, accommodation of large groups for
information dissemination and health-planning discus-
sions, extra time to consult with others when decisions
are to be made, and written summaries or tapes of
conversations to facilitate understanding through shar-
ing information with others,129,177 particularly if there is
limited English language proficiency. See Table 4 for
suggested prompts to elicit culturally related health be-
liefs, concerns, and practices.

Use of Translators
The availability of trained translators is required by the
Joint Commission.205 Medicaid partially pays for transla-
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tion services.206 Well-trained translators are often aware
of cultural norms in addition to their language profi-
ciency. Effective use of translators includes the establish-
ment of a framework for collaboration; before the con-
sultation begins, acknowledge the potential for and the
desire to prevent cultural missteps. “I may ask you to say
some things that you think are not culturally acceptable.
If that happens, please let me know and guide me to
more appropriately approach these topics.” Use of un-
trained translators, such as bilingual children or other
family members who are trying to absorb information
and transmit it while emotionally upset, is inappropriate.
Nonprofessional hospital employees are also a common
source of “translation.” Their knowledge of the English
language is often limited, their educational levels, even
in their own country, may be low, and they too will be
assaulted emotionally with confidential and difficult in-
formation. There is rarely a debriefing opportunity for
these kinds volunteers in the aftermath of the discus-
sion. Use of untrained translators is, therefore also, an
unacceptable option.

Bad News
Bad news can be defined as “pertaining to situations
where there is a feeling of no hope, a threat to a person’s
mental or physical well-being, a risk of upsetting an
established lifestyle, or where a message is given that
conveys to an individual fewer choices in his or her
life.”207 An alternate definition is that bad news is infor-
mation that “results in a cognitive, behavioral, or emo-
tional deficit that persists for some time.”46 Recognition
that much of health care communication is actually bad
news will improve attention to its delivery. As an exam-
ple, although the diagnosis of neurofibromatosis type 1
may not seem to the practitioner to be bad news, the
variability of the outcome and the lack of predictability
of the disease make this diagnosis very difficult for par-
ents.13

Similarly, the need for unanticipated blood tests for a
needle-phobic child or the disruption of an unexpected
overnight hospital stay, the need to take medications for
the rest of one’s life for a chronic condition, and many
other common occurrences are bad news for families.
Greater attention to the empathic delivery of bad news
will result in improved skills when the stakes escalate, as
in terminal conditions. Communication skills will be
well honed and practitioner fear and guilt will not pre-

dominate when a bereaved parent states “I remember
every aspect of what was said and how it was said when
the doctor told me that my daughter had cancer.”208

Pediatric oncologists have significant-to-profound
discomfort in discussing prognosis, particularly the im-
pending death of their patients.1 Bereaved parents of
trauma victims12 have reported being told of the death in
the hallway, waiting room, or other public area, imply-
ing a lack of training of emergency and surgery person-
nel. When information is delivered poorly, parents per-
ceive a lack of empathy and respect, and memories of
this experience may be etched in the minds of the sur-
vivors for the remainder of their lives, compounding and
prolonging the grieving process.14 Given the risks of such
permanent damage, there is a moral imperative to en-
sure that preparation for the effective and empathetic
disclosure of bad news is routinely integrated into pedi-
atric training.

GoodWays to Give Bad News
Most of the advice about breaking bad news in general
applies to the ICU, ED, and delivery room settings and to
the disclosure of terminal illness. The main difference is
the time frame and the intensity of emotion, although
even parents of chronically ill children who have sur-
vived many previous hospitalizations will also often be
shocked (and frequently unbelieving) that the child will
not recover this time (“We’ve been told that before, and
he is still here”).

Many clinicians believe there is no good way to give
bad news. However, research with parents whose chil-
dren had a wide range of diagnoses provides consistent
guidance.15,24,32–35,40–42,46,47,92,209–213 See Table 5 for sugges-
tions for breaking bad news with skill and empathy.

When hearing bad news, parents value a physician
who clearly demonstrates a caring attitude and who
allows them to talk and to express their emotions.47 One
effective opening to the conversation is to ask, “What do
you already know about what is happening to (patient’s
name)?” Once their ideas are elicited, misperceptions
should be corrected. Asking whether they know some-
one else with this diagnosis or situation and inquiring
about their associated experience can be helpful. The
latter question assists the physician to be aware of
the family’s fears and expectations. Pointing out how the
child’s situation is similar to or different from the previ-
ous experience helps parents to better understand the
child’s likely course.

Parental dissatisfaction with the process of breaking
bad news is common. Use of a protocol for breaking bad
news can substantially improve the experience.41 Com-
prehensive guides for breaking bad news are available.40

Although needing to inform parents of a chronic, incur-
able diagnosis may challenge a physician’s feelings of
competency, parents are most attentive to the affective
relationship of their informant, rather than the ability of
the informer to “fix it.” Parents are able to distinguish
the difference between the delivery of the news and the
news itself.32

One US study in the 1980s209 found that parents of
children with cancer, when hearing the initial diagnosis,

TABLE 4 Prompts to Elicit Medically Relevant, Culturally Important
Information

What concerns prompted you to bring your child (use the child’s name) for
health care?

What behaviors and symptoms are of greatest concern to you?
What do you think caused this problem?
How do you think the illness affects your child?
What have you tried to do to make the illness better? Have you tried any
traditional remedies?

Are there any specific dietary, religious, or cultural practices that need to be
accommodated?

Data were adapted from De Trill and Kovalcik.204
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desire less information at that time, preferring an em-
phasis on establishing trust with new caregivers. Parents’
trust of advice is built by acknowledging the grief, anx-
iety, and fear the family is experiencing and inviting
them to share their feelings and ask questions. Gradually
sharing additional illness and treatment information,
supplemented by written or taped materials, and provid-
ing a means to contact the physician when additional
questions arise, is also greatly appreciated.32 Many par-
ents now are asking for e-mail contact and, in some
instances, this is a reimbursable service.215

When parents (predictably) become upset during the
informing interview, acknowledge their grief and fear by
waiting until their attention turns back to the discussant,
then state (for instance):

“I can see you were not expecting this.” (Silence)

“You seem quite upset; I would be, too. (Silence.) Do
you know anyone who has had this illness? (Silence.)
How did things go for them?”

Facial tissues are essential equipment. Parents want
hopeful and positive things said about their child, and an
opportunity to touch or hold the child, particularly new-
born infants or children from whom they have been
separated during a transport. They need recognition by
the physician of the child’s unique value as an individual
first and as an ill or injured person second.15 Speaking of
the child as if he or she “is” the diagnosis is hurtful.

As time progresses, parents also appreciate emotional
support and affirmation of their efforts and ability to care

for the child. “Your child is lucky to have you for par-
ents! I can’t imagine anyone doing a better job than you
two!” Harsh or judgmental statements about the child,
the parents, or their behaviors are unhelpful.

Communication in the ICU and ED

Bad News in the ED
In the ED, parents often arrive separately from the child.
If they are available by telephone, let them know the
child is seriously ill/injured, but do not disclose death
over the telephone unless the parent is insistent. Suggest
they come in as soon as possible and bring their spouse
and a close friend with them. Ask them to be careful and
to consider letting someone else drive, because they are
at an increased risk of having an accident because of
their appropriately upset emotional state.

If a child is undergoing resuscitation when the par-
ents arrive at the ED, it may be appropriate to offer the
parents the opportunity to be with the child.216–222 The
majority of families offered this option accept and feel
much better knowing that “everything was done” and
that they were there in the child’s last moments of
life.223–228 Parents should know they do not have to go
into the resuscitation area if they choose not to; affirma-
tion should be provided indicating that loving and good
parents decide either way. If the parents choose to be
present, a staff member should be assigned as a dedi-
cated escort. This individual should tell them what they
will see and let them know they can leave at any time.
Parents should be informed that they will be asked to
leave if they interfere with the team’s function or seem
to be harmed by being there. When in the room, the
escort explains the role of each person present, what is
being done, then affirms that, despite all that is going on,
this is still their child (use the child’s name) and that he
or she may be able to hear the parent. The escort can
suggest the parents touch and speak to the child, assur-
ing him or her of the family’s love.

An even more challenging task is to inform families of
trauma victims that their previously healthy child is
dead.229 Jurkovich et al12 studied the experiences of be-
reaved families of child and adult trauma victims. The
findings and recommendations were consistent with
those for ICU patients. The most important attributes of
the communication, from the parents’ perspectives, are
the attitude of the informer, clarity of the message, pri-
vacy of the conversation, and the ability of the informer
to accurately answer parents’ questions. Many parents
recounted positive experiences, primarily of having car-
ing hospital and prehospital staff. Physicians garnered
most of the negative comments. Rank and attire were of
minimal concern to these families.

After greeting the parents and escorting them to a
private area, have someone who has directly partici-
pated in the care of their child speak with them. Sit
down and bring tissues. Begin by asking what they know
so far. Ask when they saw the child last and what he or
she was doing at that time. Explain any factual details
that are known about what happened at the scene and
what has been done so far in the resuscitation. There are

TABLE 5 Suggestions for “Breaking Bad News” With Skill and
Empathy

Do not disclose bad news over the telephone
Use trained translators as needed
Avoid telling a lone parent without his or her spouse and/or a preferred support

person present
Enable the parents to touch the deceased child before or during the interview
Hold or touch the child with obvious care
Recognize that parents are primarily responsible for their child
Show caring, compassion, and a sense of connection to the patient and the
family

Pace the discussion to the parents’ emotional state; do not overwhelm them with
information

Do not use jargon
Elicit parents’ ideas of the cause of the problem; ensure they do not blame
themselves or others

Name the illness and write it down for the parents
Ask the parents to use their own words to explain what you have just told them
to confirm effective transmission of information

Address the implications for the child’s future
Acknowledge their emotions and be prepared for tears and a need for time; it is
helpful to bring a social worker and/or chaplain to the meeting

Be willing to show your own emotion; aloofness or detachment is offensive
Give parents time to be alone to absorb the information, react, and formulate
additional questions

Be able to recommend relevant community-based resources
Provide contacts with other willing families with a similarly affected child
Provide a follow-up plan and make an appointment for the next conversation

Data were adapted from Krahn et al,15 Fallowfield,35 Nursey et al,42 Heller and Solomon,125 and
Woolley et al.214
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2 choices at this point; the first is immediate notification
of the death, offering to escort the parents into the room
to be with the body, and explaining what was done and
that the child’s injuries were too severe to survive but
reassuring them that everything that could have been
done to save the child’s life was done.92 Alternatively,
there can be a staged disclosure, initially telling them
that the child is very severely injured and at risk of
dying, but that everything possible to save him is still
being done. Tell them you are going to check on the
rescue team’s progress, leaving a team member in the
room with them; make sure the rescue area is cleaned up
and that the child’s body is presentable. Leave some of
the tubes in place to demonstrate the efforts that were
made to save the child’s life. Call the chaplain and the
social worker if they are not on the scene.230 Then, go
back and inform the parents of the child’s death a few
minutes later. In the case of sudden, unexpected, and
overwhelming illness or death, parents will likely be
shocked, highly emotional, angry, and suspicious. This
reaction, although difficult to endure as the perceived
target of their animosity, is certainly understandable. A
parent might blurt:

“But I put Juanita on the school bus this morning. She
can’t be dead!”

Offer to take parents in to see their child, and ensure
a member of the resuscitation team is available to pro-
vide the specifics of what was done and to answer any
questions. If feasible, move the body and the family to a
private area to maximize privacy and minimize disrup-
tion; allow families to have some private time with the
body. Ensure an appropriate environment, including a
rocking chair, support persons from the family, and a
limited number of members of the care team, if desired

by the family. Do not rush them. Experience indicates
that 2 to 3 hours is the maximum time most families
want to remain with the body; 15 to 20 minutes is more
common.93

Communication in the NICU and PICU
Communication within an NICU or PICU generally in-
volves bad news in a very foreign environment, virtually
always with large numbers of unfamiliar health care
professionals. Guidelines have been promulgated to sug-
gest important ways to support families of ICU pa-
tients.228 See Table 6 for suggestions with regard to com-
munication.

Understanding how parents cope with bad news may
prevent some judgmental conclusions and may assist
ICU caregivers to be effective communicators with fam-
ilies. See Table 7 for a list of coping mechanisms, both
adaptive and maladaptive, of parents with critically ill
children.

The stakes involved in having a child in the ICU and
the constant uncertainty make negative reactions under-
standable.16 Parental sources of stress include seeing
their child in pain, frightened, or sad, and the inability to
communicate with the child.233 Increased attention to
the fulfillment of parental needs can improve relations
between parents and ICU staff.

Special Communication Considerations in Terminal Illness
No communication is more difficult than telling a parent
that his or her child will die. However, in many in-
stances, painful as it is, parents may be hoping doctors
will do just that. Parental recognition that one’s child is
suffering, disproportionate to the likelihood of benefit, is
extremely distressing. However, it is a rare parent who
will challenge the physician who continues to hold out
hope for “cure” or prolonged life. Parents and adult
patients expect physicians to recognize and discuss the
need to change the goals of care. In 1 study, 45% of
parents of critically ill children thought it may be time to
stop attempts to treat the illness before the physician
brought it up, but none broached the topic.234 Many
physicians, however, wait until they perceive the family
or patient is “ready,” leading to additional emotional and
physical suffering, including a prolonged dying process.
Mixed messages from multiple consultants, particularly
in the ICU setting, can be extremely confusing and up-
setting for families, often leading to poor decision mak-
ing as the parents (understandably) hold on to the most
hopeful messages. Having a clear captain of the care
team, one who is evaluating the situation as a whole,

TABLE 6 Family Centered Communication and Support in the ICU

Early (within 24–48 hours of admission) and frequent communication
Indication that the health care team cares for the child as an individual
Practitioners trained in meeting facilitation and conflict management
The use of open-ended questions and reflective explanation
Hopeful but honest and clear communication; acknowledgment of uncertainty
Discussion of likely and hoped-for outcomes
Use of numeric terms when describing probabilities; use of drawings and models
Provide timeframes for improvement and future discussion
Participation of families in clinical bedside rounds, caregiving for their child and

ability to stay with their child during invasive procedures
Listen to and involve the nurse, chaplain, and social worker in the information
loop

Open visitation, including sibling and pet visitation
Consistent caregivers; if this is not possible, ensure consistency of the message
Prompt informing of parents of transitions, such as a change of location,
condition, treatment plan, assignment of attending physician or residents

Shared decision making rather than autonomy; encourage the parents to involve
their family, friends, and medical home pediatrician to help them to
understand information and make decisions

Written, audiotaped, and computerized education for families (see www.icu-
usa.com)

Discussion and support of coping mechanisms, including religious and spiritual
values

Initiation of palliative care at the time of admission

Data were adapted from Todres et al,16 Davidson et al,228 Robinson et al,231 and Todres.232

TABLE 7 Coping Strategies of Parents of Critically Ill and Injured
Children16

Focus on the positive (hope)
Minimize the significance of the information
Preoccupation with medical details
Support from family, friends, and clergy
Religious faith
Hostility, depression, irritability
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particularly as death nears, is extremely helpful in pre-
venting such problems.

Bad News in the Delivery Room
Despite increasing accuracy and availability of prenatal
diagnosis, a pediatrician can be confronted in the deliv-
ery room by a child who is too immature to survive or
who has anomalies that are incompatible with life; at-
tempts at resuscitation would be inappropriate in these
situations.235 When prematurity is the problem, the par-
ent is generally already aware of this. Introducing one-
self and providing “a warning shot” may be helpful.

“I am Dr. ___________ and I am the pediatrician who was
called by your physician to care for your infant. My team
and I have experience doing everything possible to help
premature newborns. Based on your history and our
examination, it seems, unfortunately, that your daugh-
ter was born too early to survive for very long, no matter
what we do. (Pause) I am sorry. I really wish it were
different. At this point, we are ensuring her warmth and
comfort. (Pause) Does she have a name? Would you like
to spend some time with her and hold her?”

Point out the infant’s normal features. Important
things not to say at his time include asking when the
mother noted her premature labor or asking about fac-
tors that may have triggered premature delivery. Blam-
ing is unhelpful and unnecessary; avoidance of a recur-
rence can be accomplished at a future time when the
information can be seen as helpful and can be absorbed.

For the near-term child with lethal anomalies, the
diagnosis has typically been made before delivery. In this
case, it can be helpful for pediatricians to ask parents
what they know and provide confirmation of what they
see. Goals of care should have already been established;
in some settings, a prenatal hospice program may have
been set up and available for support during the deliv-
ery.236 If not, or if the diagnosis is unexpected, a “warn-
ing shot” is needed, followed by empathic and clear
disclosure. Hovering and whispering about the infant
only adds to the panic and confusion.

“I am Dr. ____ and I was asked to help care for your son.
He has beautiful hands! And he also appears to have
some unusual characteristics. Did you or your obstetri-
cian have any concerns or suspicions that something
may have been different about your baby before his
birth?”

If the prognosis or diagnosis is not clear, the infant
will likely be brought to the NICU for additional evalu-
ation and management.235 An explanation of what will
be done, how long it will take, when the parents can
visit, and when more will be known is important. If the
child has a clearly lethal anomaly (eg, anencephaly), the
child should not be separated from the parents unless
that is their preference, and the process of palliative care
should begin immediately. Pointing out the normal fea-
tures of the child and ensuring the parents do not blame
themselves for the anomalies are important therapeutic
interventions. Asking whether parents wish to bathe or
dress their child or have siblings hold their child helps
families accept the newborn. If the infant is alive, attend
to its comfort with warm blankets and maternal skin

contact, if desired. Suggest making a hand mold or print,
cutting a lock of hair, or taking photographs. Offer to call
a chaplain or the parents’ own clergy, if they prefer, to
assist them to explore meaning and to help with any
rituals.231 Give them time to be with the infant or the
body in a private place for as long as they desire. Offer
help to call friends or family if they choose. Ensure
bereavement follow-up.

In the NICU and PICU, parents are often asked to
participate in the decision-making process regarding the
use of “life-prolonging” measures. Little research ad-
dresses effective and compassionate ways to communi-
cate about stopping critical care interventions and
changing goals of care, although much research docu-
ments dissatisfaction with current methods. The usual
way of addressing the failure of medical therapy can be
very problematic and may generate thoughts or conclu-
sions that are unintended but potentially devastating.
Table 8 presents common medical statements, how they
may be perceived, and suggests alternatives.

INFORMED CONSENT, COMMUNICATING RISKS, AND
BENEFITS OF RESEARCH
Sometimes, when conventional treatment has failed,
clinical trails are available. Although parents often state
their motives to enroll their child in research are altru-
ism and/or the desire to learn more about their child’s
disease, it is interesting to note that, when they are in an
outpatient setting and less rushed to make a decision,
participation rates in clinical trials are lower than in
inpatient settings.237 It is clearly difficult to achieve truly
informed consent for medical care or procedures, let
alone clinical research, when death is likely; strong emo-
tions govern such situations. The need to explain com-
plex constructs of risks and benefits, randomization,
physiology, and often, pharmacology to lay people is
daunting. Nevertheless, there is still an obligation to
make a valiant effort to obtain truly informed consent.
Too often there is a problem of therapeutic mispercep-
tion, representing that the purpose of the research is to
treat the patient rather than benefit future patients.238

Indeed, therapeutic misperception may sometimes even
be fostered by investigators. However, a recent analysis
of cancer trials found that there were “insufficient data
to conclude” that enrollment in clinical trials resulted in
improved outcomes.239 According to the Institute of
Medicine Committee on Clinical Research Involving
Children,240 consent, permission, and assent should be
viewed as a process of communication, encouraging
questions at the initiation and throughout treatment to
assess understanding and ensure lack of coercion in on-
going participation. These recommendations are based
in part on 2 other important, recent reports on research
ethics.241,242

A study of consent for childhood leukemia trials
found that not providing information, and lack of un-
derstanding of information presented, hampered the
achievement of informed consent.243 For instance, ran-
domization was not mentioned in 17% of cases, and
parents did not understand it 50% of the time, despite
efforts to explain the concept. Similarly, 18% of parents
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TABLE 8 Methods of Communicating Sensitive Health Care Information and Perceptions of Communication

Usual Method of Communicating
Message

How the Usual Communication
May Be Perceived

Alternative Method of Communicating Message

“Do you want us to do CPR?” “CPR would work if you would allow us to do it” “Tell me what you know about” CPR. “CPR is most helpful for patients who
are relatively healthy, and even then, only 1 of 3 patients survive. Many
of Lisa’s organs are not working. As you know, she is getting dialysis to
clean her blood like her kidneys would have, a breathing machine for
her lungs, and medicine to keep her blood pressure up. If her heart
were to stop, it would not be because there is a problem with her heart
(it is fine), but it would be because she is dying. All of our hearts stop
when we die. So pumping on her heart, or ”doing CPR“ will not make
her better. On the other hand, while I would recommend not doing
CPR, I am not recommending stopping any other treatment she is
receiving at this time. There is still a chance that she may get better.
Let’s hope for the best, but also plan for the worst. We will need to
keep a close watch on her and keep you up to date on how she is
doing. Do you have any questions?” “Let’s talk again later today so I can
update you. Is there anyone else I need to talk to?”

“Let’s stop heroic treatment” “We will provide less than optimal care” (What
is heroic about performing invasive, painful,
costly, nonbeneficial care?)

“At this time, I think the most heroic thing we can do is to understand
how sick Jamal is and stop treatments that are not working for him. I
think we should do all we can to ensure his comfort and yours, make
sure there are no missed opportunities, and ensure we properly
celebrate his life. I will follow your lead on this. Some ideas that have
helped other families include getting him home with help for you if
you wish, or you may choose to have his friends and your family come
here instead and have a party; you can bring his clothes so that he will
look like himself, bring in his music or a photo album and relive some
of your best memories of him, make a mold of his hand so that you will
always have his hand to hold, or anything else that would be a proper
celebration of his life.”

“Let’s stop aggressive treatment” “We will not be attentive to his needs, including
symptom distress and need for comfort”

“We will do all we can to ensure he is as comfortable as possible.”

“Aeisha has failed the treatment” “The patient is the cause of the problem” “We have tried all the proven treatments and even some experimental
ones for Aiesha. Unfortunately, we did not get the results we had
hoped for. I wish it were different!”

“We are recommending withdrawal
of care for Marisa”

“We are going to abandon her and you” “Marisa is too ill to get better. We need to refocus our efforts on making
the most of the time she has left.”

“There is nothing more we can do
for Adam”

“We will allow him to suffer, we do not care
about him, we only care about fighting
the disease”

“We need to change the goals of our care for Adam. At this point we
clearly cannot cure him, but that does not mean we can’t help him and
your family.”

“Johnny is not strong enough to
keep going”

“Johnny is weak” “Johnny is a strong boy and he has fought hard with us to beat his
disease. Unfortunately, as much as we wish we could, we cannot cure
Johnny. At this point, we are hurting him rather than helping, giving
him side effects, and keeping him from being at home or taking a trip,
or whatever he really wants to do with the time he has left.”

“We will make it so Thuy does
not suffer”

“We are going to kill Thuy.” “We will do everything we can to make Thuy comfortable.”

“We need to stop active treatment
for Dwayne”

“We will not take care of him at all” “The goal of curing Dwayne’s disease, despite the best efforts of a lot of
smart and hard-working people, is no longer possible. We are so sorry
and wish that that were different! I have cared for many children who
are as sick as your son. It is very hard on all of us, especially you, his
parents and family when the treatments do not work as we had hoped.
Many parents like you have agreed to stop efforts to cure when they
are not working, as difficult as that is. Would you like me to put you in
touch with some of the other parents who have been through this
too?”

“Do you want us to stop Bobby’s
treatment?”

“You are the final arbiter of your child’s death” “Bobby is lucky to have such excellent, loving and selfless parents. I know
this is hard; we will get through it together. I am glad you agree with
our recommendations to change the goals of care to better meet
Bobby’s needs. I will let my team know what we have decided.”

“I am glad you agree. Will you sign
Juan’s do-not-resuscitate order?”

“You are signing his death warrant” “There is no surgery, no medicine, and all the love you clearly feel for Juan
will not make him better, he is just too sick. I wish it were different.”
(Silence) “I will change his orders to make sure he only gets tests and
treatments that can help him now.”

CPR indicates cardiopulmonary resuscitation.
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lacked understanding of the right to refuse to participate
(attempted explanation, 97%) and 20% did not under-
stand the right to withdraw from the study at any time
(attempted explanation, 72%).243 In another study, par-
ents did not understand the existence or details of treat-
ment alternatives.244 Health literacy is a problem for
much of the adult US population, not just parents.245,246

Children being offered the opportunity to participate
in clinical research trials must be asked their opinion and
must give permission to proceed. In fact, the require-
ment for affirmative child assent is codified in the Cur-
rent Federal Regulations.247–249 The opportunity to pro-
vide assent implies the ability to dissent as well; dissent
must be taken seriously but is not considered to be
determinative, when rendered by the child, if the trial
holds realistic promise for a beneficial outcome. These
concerns and needs must be anticipated as routine and
accommodated. Clinical investigators need explicit train-
ing regarding how to obtain truly informed consent.244

Suggestions to help improve communication about clin-
ical trials are in Table 9.

In the setting of research with a potentially terminally
ill child, emotions run high. Parental and clinician ability
to judge the situation on the objective merits of the
alternatives, within the framework of long-held values,
is severely challenged and rarely accomplished. An al-
truistic child may prefer to continue on to benefit others,
regardless of his or her own outcome.195 These children
are ideal candidates for research. However, others want
desperately to control their destinies and to enjoy the
time remaining. Parents’ need to sustain life, often at all
costs, can blind them to the child’s need to enjoy it. It is
the clinician’s obligation to ensure that the risks and
benefits are communicated in an unbiased way, while
giving recommendations based on disclosed priorities
and experience. Decisions should incorporate the views
of the child, parents, and other caregivers who know the
child well. Additional research is desperately needed to
ensure a process that enables truly informed consent.240

Presenting Palliative Care as a Viable Alternative to Research
Participation
At such vulnerable times, parents are often told that the
“only” alternative to enrollment in experimental thera-
pies is “doing nothing,” an alternative that is never at-

tractive and is also never true. Each treatment option
should be evaluated based on the likely (not just hoped
for) outcomes in this individual child’s case, given his or
her illness history and comorbidities, and the known and
possible burdens and complications, including pain, iso-
lation, fatigue, and missed opportunities. The merits and
burdens of pursuing palliative goals of care without fur-
ther attempts to reverse the disease versus experimental
or “innovative” (uncontrolled research) treatment must
be clearly explained to ensure that a choice is truly being
offered.

Palliative care can be provided concurrently with life-
extending measures81,228 or can be the sole focus of care.
Palliative care is intensive care, addressing the whole
child within the context of self, family, and community.
Palliative care attends to spiritual, physical, emotional,
and social needs of the patient while also addressing the
needs of parents, siblings, and others affected by the
child’s illness and ultimate death. Palliative care can
facilitate an excellent quality of living in the face of a
short life expectancy, ensuring that the child and his or
her family live fully, despite being in the shadow of
inevitable death.14,81,121,250 Children can even live longer
than expected when effective palliative care is offered
because of renewed hope and relief of symptoms that are
too often ignored in other treatment paradigms.

Postmortem Communication
Parents are generally supported by family, friends, the
community-based medical home pediatrician, and their
congregational clergy after the death.93 However, they
often feel cut off from the people with whom they
developed an intense bond in the hospital; the last peo-
ple to assist them to care for their child, the people who
guided their initial acknowledgment of their child’s
death.234 Even small tokens of continued concern have a
huge effect on families. In a study of bereaved survivors
of adult patients, a condolence card, signed by direct care
providers and mailed 2 weeks after the death, had a
profound impact.251 Ninety-four percent of the recipients
still had the card in an easily accessible place 1 year later.
One woman whose husband died in the ED stated that
the card helped her cope with his unanticipated death,
because “at least I know he died among caring people.”
There is published guidance for physicians about how to
write a condolence card,252 but even a signature will
suffice.

Sometimes, especially when practitioners have be-
come extremely close to the patient, attending the me-
morial or funeral service may be appropriate. This act
serves to let the family know that the concern and
attachment they perceived were real; it may also allow
some healing for the practitioner, who otherwise may
“burn out” from the emotional exhaustion of the invest-
ment in children who die and their families. Giving
oneself permission to love and let go is important, and
societal rituals may assist in the resolution of the profes-
sionals’ grief as well. Families are generally overcome
with appreciation when the physician attends the me-
morial or funeral and can be resentful when they do

TABLE 9 Suggestions to Improve Communication About Clinical
Trials

Ensure the presence of a nurse
Read the consent document with the parents, explicitly soliciting questions and

allocating sufficient time to answer them
Provide time to process the information, including taking the consent document
home overnight

Provide written and video explanations
Provide information in the family’s native language when possible
Provide names and contact information for practioners who can offer
independent, competent second opinions

Conduct a daily education conference to allow information to be incrementally
processed

Data were adapted from Kodish et al.244
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not.125 The AAP endorses an active role for the pediatri-
cian in providing bereavement care.82

Autopsies as Communication Opportunities
Particularly if an autopsy is performed, it is advisable to
have a postmortem conference with the parents (and
sometimes siblings as well) approximately 6 to 8 weeks
after the death.93,253–255 As parents reflect on the whirl-
wind events of their final days with their child, numer-
ous questions arise. They need a vehicle to have these
questions answered efficiently. If an autopsy is per-
formed and there is no opportunity to hear and discuss
the results, parents may become suspicious that the
medical establishment was “experimenting” on their
child.92,93 Moreover, parents may have requested the
autopsy to assist in family planning or to determine the
need to do screening procedures on close relatives; thus,
they may be awaiting the results anxiously. An in-per-
son meeting allows the treating physician to answer all
the family’s questions, translate the autopsy findings
into understandable lay language, and importantly, to
check on the well-being of the parents and siblings. The
family and the staff appreciate coordination of the timing
of this meeting so all important members of the care
team can attend. Long-term follow-up may include an
annual card on the child’s birthday or anniversary of the
death, invitation to annual memorial services at the
hospital, or other locally appropriate options.

MEDICAL ERROR DISCLOSURE
Medical errors are increasingly in the public eye. Com-
munication about medical errors is 1 of the most chal-
lenging aspects of health care,256 yet parents exhort care-
givers to be forthright and timely in revealing the
mishap.104 Training on how to approach patients and
families about the occurrence of a medical error can
increase family and patient satisfaction regarding these
situations and can substantially decrease the medical
malpractice payouts related to such occurrences. (Mul-
tiple case studies are available at www.sorryworks.net.)

PHYSICIAN SELF-CARE
Medicine is a challenging and rewarding profession. It
requires lifelong learning, not only from books, journals,
and courses, but also from attention to interactions with
patients and families. Physicians have a difficult job; the
responsibility to communicate effectively and efficiently
to clarify the diagnosis, consider psychosocial and exis-
tential concerns, respect family and other supporters’
needs, and to come to an agreed-on plan of care is
substantial and can be overwhelming. Allowing time
between patients and debriefing conversations with
staff, increased physician education on communication,
and improved payment for counseling time can help.

SUMMARY
Effective, empathic communication is an essential skill
for physicians caring for pediatric patients and their fam-
ilies. It can lead to improved outcomes for children, their
families, and physicians themselves. Communication de-

serves a place at center stage for pediatric education,
practice, and research.
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CLINICAL REPORT

Comprehensive Health Evaluation of the Newly
Adopted Child

abstract
Children who join families through the process of adoption often have
multiple health care needs. After placement in an adoptive home, it is
essential that these children have a timely comprehensive health eval-
uation. This evaluation should include a review of all available medical
records and a complete physical examination. Evaluation should also
include diagnostic testing based on the findings from the history and
physical examination as well as the risks presented by the child’s
previous living conditions. Age-appropriate screens should be perform-
ed, including, for example, newborn screening panels, hearing, vision,
dental, and formal behavioral/developmental screens. The comprehen-
sive assessment can occur at the time of the initial visit to the physician
after adoptive placement or can take place over several visits. Adopted
children should be referred to other medical specialists as deemed
appropriate. The Section on Adoption and Foster Care is a resource with-
in the American Academy of Pediatrics for physicians providing care for
children who are being adopted. Pediatrics 2012;129:e214–e223

Increasing numbers of children are joining families through adoption.
It is estimated that every year, more than 100 000 children are adopted
in the United States.1 Children can be adopted through the national
public welfare system, private agencies, existing relationships, or the
international process. Regardless of the route or timing of adoption,
these children may have a myriad of special health care needs. Nu-
merous studies have demonstrated that many children who enter the
foster care system or children adopted domestically or internationally
have an increased incidence of physical, developmental, and mental
health concerns.2–5 Although these concerns may be addressed be-
fore adoption, many of these issues persist and continue to be sig-
nificant or do not become apparent until after the time of placement
in an adoptive home.

The number of international adoptions has tripled over the past 15
years, with an average of 22 000 adoptees entering the United States
each year for the past 4 years.6,7 Most of these children come from
China, Guatemala, Russia, Ethiopia, South Korea, Vietnam, Ukraine, and
Kazakhstan.7 Regardless of their countries of origin, many of these
children may have concerns related to infectious diseases and devel-
opmental delays.4,8–13 Several risk factors have been identified that may
account for the aforementioned outcomes, including poverty, little or
no prenatal care, malnutrition, perinatal and postnatal exposure to
bloodborne and environmental toxins and pathogens, and inadequate
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developmental stimulation and emo-
tional sustenance.14,15 Children avail-
able for adoption are at high risk of
having been exposed prenatally to il-
legal drugs or alcohol.8,15,16 Before
adoption, children may have been di-
rectly or indirectly exposed to physical,
emotional, or sexual abuse.8

Pediatricians have played a significant
role in the adoption process, in some
cases providing counseling to parents
during the preadoption phase and sub-
sequently providing health care for
these children. The pediatrician must
be aware of the special needs of many
of these children to evaluate and treat
them appropriately. The pediatrician
also needs to become knowledgeable
of the resources available to help fam-
ilies integrate the new adoptee into the
family unit. The purpose of this state-
ment is to provide the general pedi-
atrician with practical guidance that
addresses the initial comprehensive
health evaluation of adopted children.

COMPONENTS OF THE INITIAL
PLACEMENT EVALUATION

A comprehensive medical evaluation
should be completed soon after place-
ment in an adoptive home to confirm
and clarify existing medical diagnoses,
assess for any previously unrecognized
medical issues, discuss developmental
and behavioral concerns, and make
appropriate referrals.8 This evaluation
should include a thorough review of
the medical history, including an as-
sessment of health risks, a develop-
mental assessment, and a complete,
unclothed physical examination.8,9,15,17

The initial health evaluation of an
adopted child should be comprehensive
in nature, but it is not necessary for
this to occur during only one medical
visit. Several visits to the pediatrician
may be necessary to complete the as-
sessment of the child’s history, to review
laboratory findings, and to make refer-
rals to medical, developmental, mental

health, and dental specialists. Sub-
sequent evaluations, including refer-
rals and laboratory testing, should be
undertaken to allow for comprehensive
health planning.

The Preadoption Visit

The preadoption visit can be helpful for
the adoptive family.15,17–21 Parents
may request the pediatrician review
medical records of the child and/or
biologicical parents. The pediatrician
may be able to use those records to
help parents determine additional
questions that could clarify a particu-
lar health issue and help parents
clarify what special needs they are
prepared to accept. Some specific is-
sues to address in the medical records
include growth trends and a preliminary
assessment of developmental prog-
ress, and, if available, family history
and information about the pregnancy
course and childbirth. The pedia-
trician may offer clarification of me-
dical diagnoses, particularly from
international adoptions, that may be
more prevalent in particular regions
of the world.17,18,20 Besides medical
records, parents may have other
materials, such as photos and video,
for review. Although these may be in-
formative to confirm or refute what is
written in the medical record, they
do not provide a conclusive diagnosis.
The preadoption visit also allows for
counseling on other issues. The issue
of closed versus open adoption can
be explored with the parents. Open
adoption describes a continuum of
communication between the birth par-
ents and the adoptive family.22 Pedia-
tricians should discuss with families the
extent of communication between the
adoptive family and the biological family
and provide needed support by identi-
fying potential and real benefits and
drawbacks to the relationship.

Special issues related to nutrition of
the child could be addressed. Some

families may be interested in breast-
feeding their infant, so the pediatrician
needs to be familiar and supportive of
the option and techniques of induced
lactation.23,24 Finally, providing informa-
tion about available community sup-
port services may ease the transition
for the expected family. For further
assistance, the primary care physi-
cian can consult with the American
Academy of Pediatrics (AAP) Section
on Adoption and Foster Care.

Initial History and Review of
Medical Records

When a child presents for an initial
complete adoption evaluation, a review
of the current and past medical history
must be undertaken, with particular
attention to any previous medical
findings in the child’s medical records.
The Electronic Health Record (EHR),
using the Health Information Exchange
standards, may eventually help fa-
cilitate transfer of this medical in-
formation. A list of information to be
sought from the child’s history is pro-
vided in Table 1.

A complete medical history, including
prenatal history obtained from the
mother and genetic history obtained
from both parents, is ideal but rarely
available.10 The adoption agency so-
cial worker (who should be trained
appropriately to do a skilled genetic,
medical, and prenatal interview)
should take an extensive history from
the birth parent(s), if possible, and
enter these data into the formal med-
ical record for the future adoptive
parent. Perinatal risks, which must
include lifestyle-related information
about the parent(s) that may affect
the fetus at birth or later in devel-
opment, also should be reviewed.19,21

Such information includes parental
use of alcohol or drugs and history
of sexual practices that increase
the risk of sexually transmitted in-
fections both in the mother and her
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partner(s). Physicians and adoption
agency social workers should be
trained to obtain such information
in a manner that is sensitive to the
psychological and cultural issues of
the families.25

Children being adopted from foster
care most likely have had fragmented
care and limited continuity of medical
records. Health care before foster care
placement may have been inadequate,
with multiple unmet medical needs.1,19,26

The AAP recommends a comprehensive
health evaluation of all children at the
time of entrance into foster care.26

The medical records from all previous
health care providers should be made
available for review for the adoptive
parents as soon as possible after
placement into an adoptive home and
before finalization of adoption from
foster care. Lack of availability of
medical records should not delay the
timing of the initial comprehensive
health evaluation. Parents, working in
collaboration with their legal repre-
sentative, their pediatrician, and local
child welfare and adoption agencies,
should obtain the child’s complete
medical records, including (if possi-
ble) developmental, educational, and
mental health assessments.1,27 For
children being adopted from foster
care, equal emphasis should be placed
on review of the medical history
and the physical examination of the
child.1,19

With international placements, me-
dical history may be sparse or in-
accurate. The evaluation of a child who
has been adopted internationally will
depend, to a large degree, on a com-
plete physical examination and com-
prehensive laboratory screening
based on environmental, nutritional,
ethnic, and infectious disease risks.8,28

Pediatricians should take advantage
of current literature that specifically
addresses issues that may be preva-
lent for a potential health risk sec-
ondary to the child’s countries of
origin.17,28,29

Initial Physical Examination

The initial physical examination, as
noted in Table 2, should be com-
prehensive, with particular atten-
tion to systems that have been found
to be more “at risk” for adopted
children.1,5,30,31 Care should be used
when approaching the newly adopted
child, particularly for internationally

TABLE 1 Review of Medical History/Previous Records

• Birth records should be obtained whenever possible, particularly for children younger than 6 y
○ Prenatal blood and urine test results of biological mother
○ Exposure to medications, illegal substances, alcohol, tobacco
○ Gestational age, birth weight, length, head size; Apgar scores
○ Prenatal concerns, neonatal complications
○ Newborn hearing screening results
○ Results of newborn metabolic screening

• Previous growth points, including head circumference
• History of abuse, physical and sexual; history of neglect
• Reason for placement into adoptive home

○ Voluntary versus involuntary termination of parental rights
• Nutritional history, particularly with respect to iron, calcium, vitamin D, iodine, and other nutrients

○ Assess current dietary habits
○ Determine whether the child has any issues eating textured foods
○ Exercise history

• Developmental milestones, past and present
• Behavioral issues, particularly with respect to socialization, indiscriminate friendliness
• Laboratory test results, radiographic studies, other studies
• Immunizations

○ School records may be sufficient, particularly for older children
○ Original records and adequate timing of doses should be verified with antibody titers
○ Children with no records or records that do not appear to be original or accurate should be
reimmunized

• Results (if known) of previous testing for tuberculosis, including treatment
• Chronic medical diagnoses
• Allergies (medication, food, environmental, latex, insect stings)
• Medications (both used acutely and chronically)
• Reports from previous specialists seen

○ Consider having an original translation of records from other countries
• Family history (when available)

○ Vision, hearing deficits
○ Genetic diseases
○ Concerns related to ethnicity (eg, sickle cell anemia, thalassemia, Tay Sachs disease, lactose
intolerance)

○ Mental health diagnoses
• Environmental risk factors

○ Lead risks
○ Institutionalization

• Reason and timing, if known, of placement
• If known, feeding and sleeping schedule and environment where feeding and sleeping
occurred

○ Risks for previous physical, emotional, and sexual abuse
• Substandard housing, multiple changes in residence
• Family members using illegal substances or alcohol, domestic violence

○ Passive tobacco exposure, methamphetamines, other illicit substances in the home environment
○ Other environmental toxins, both in the home and in the surrounding community

• Number of prior placements, quality of such care

Notes:
• Children who have been adopted internationally may have neurologic, hematologic, cardiac, and metabolic disorders
that were previously overdiagnosed, underdiagnosed, or missed completely.

• Medical records from other countries (if available) may be limited in information, inaccurate, or even falsified.
• For children adopted domestically, there may be issues of confidentiality associated with obtaining records, particularly
if the child’s name was changed at the time of the adoption. In all cases, physicians should work with families and
adoption workers to obtain complete medical records, while also strictly adhering to laws regarding confidentiality of
medical information.
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adopted children. The child, who may
be new to the country, may have never
experienced a comprehensive exami-
nation and may become anxious. For
older international adoptees, it is of-
ten helpful to have a translator pres-
ent to explain what is happening. For
all children, one needs to go slowly
and be sensitive to the child’s cues
and provide reassurance.

Growth parameters, including height,
weight, and head circumference, should
be measured accurately for all
children. Ethnically oriented growth
charts should be used when available,
particularly for international adopt-
ees. If possible, previous measure-
ments should be obtained to assess
growth over time, because this may
provide an objective assessment of the
child’s nutritional and medical sta-
tus.15,21 Attention should be given to
the child’s general appearance. Any
abnormal features that might be
suggestive of a genetic disorder, syn-
dromes (such as fetal alcohol syn-
drome), or congenital defects should
be noted, as should any abnormalities
of the skin that may lead to a di-
agnosis of an infectious disease or
are suggestive of previous abuse. A
thorough but sensitive examination of
the genital area should be performed
to identify any abnormality suggestive
of previous sexual abuse. Ritual geni-
tal cutting should be documented. The
timing of this examination may need
to be adjusted depending on the child.

Children who have been traumatized in
the past and are new to their adoptive
homes may become anxious and over-
whelmed. If the relationship with the
adoptive parent is still very new, the
child may feel helpless without ade-
quate support. As is expected for any
new patient, a comprehensive neuro-
logic examination should be performed.

Referral for Diagnostic Testing

For all children, diagnostic studies
appropriate for the evaluation of the
child’s risk factors should be com-
pleted (Table 3). Children born outside
of the United States should have all
tests that were completed in the
country of birth repeated according to
US recommendations.15 Previous lab-
oratory testing may not be verifiable
because of concerns about accuracy,
appropriate reporting and interpre-
tation, and timing of the tests. Rec-
ommendations are also available for
children who have lived in foster
care.26 For children who lived in a
foster home before finalization of
adoption, diagnostic studies do not
need to be repeated if the physician
can review the results of the di-
agnostic studies, unless there has
been additional risk of infectious dis-
ease and environmental exposures.
Children being adopted shortly after
birth should have accurate verifica-
tion of the biological mother’s pre-
natal laboratory studies, with testing
performed on the child if the information

is unavailable or if the accuracy of the
records is unclear.

Children who previously lived in con-
ditions of significant poverty, in insti-
tutional settings, or in other countries
are at particular risk of infectious dis-
eases. Recommendations for screening
children adopted internationally are
available in the current AAP Red Book.17

Immunizations

Immunization records should be re-
viewed carefully, particularly with re-
spect to the immunizations given, the
dates, intervals between vaccines, and
the age of the child at the time the
immunizations were given.7,17,31 Re-
cords for children who have lived in
several foster homes may be incom-
plete. Children who were immunized in
an institutional setting may have an in-
adequate immunologic response be-
cause of poor storage of vaccines or
vaccines used beyond the expiration
date.32 For children with previous im-
munizations, vaccines may be repeated
for most children using an accelerated
immunization schedule.17 As an alter-
native, antibody titers may be perfor-
med to determine serum immunity for
major antigens (see Table 4 for recom-
mended antibody titers). This approach
is usually more cost-effective for older
children.28,30 If antibody concentrations
are to be obtained, it is important to
interpret results in light of the dates of
the last vaccine doses and possible
persistence of maternal antibodies. An

TABLE 2 Components of the Comprehensive Physical Examination Pertinent to Adoption

• Vital signs (temperature, pulse, respiratory rate, blood pressure)
• Growth points, including length or height, weight, head circumference (on all children). Data should be plotted on World Health Organization growth charts,
along with comparison with any measurements previously obtained. Body mass index should be calculated and plotted.

• Complete physical examination, with emphasis on the following areas:
○ Skin examination

• Identify infectious diseases, rashes, or infestations, including scabies, lice, and impetigo
• Identify and document any congenital skin abnormalities, including hemangiomas, nevi, and blue macules of infancy (usually seen in children
of Asian, African, or Hispanic ethnicity).

• Identify and document bruises or scars that may have resulted from previous abuse or previous immunization.
○ Careful genitalia examination (including the anus) should be performed to identify any abnormality suspicious for prior sexual abuse or genital cutting.

• Testing for sexually transmitted diseases should be performed with any suspicion of abuse.
• Testing for sexually transmitted diseases should be performed if sexually active.

○ Neurologic examination, with emphasis on developmental and neurologic abnormalities.
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acceptable alternative when doubt
exists is to reimmunize the child.

Chronic Health Concerns

During the health assessment of an
adopted child, health concerns not
previously diagnosed may be identi-
fied. Following a review of any previous
medical testing, it is appropriate to
make referrals to pediatric medical
subspecialists. The pediatrician should
play a key role in coordinating the
health care management of adopted
children with special health care

needs. Although referral is important,
one may take into consideration that
the child is adapting to a new home,
and parents are adapting to the child.
Minimizing the number of referrals or
at least planning them carefully is
critical to ensure successful adjust-
ment and to encourage the family to
establish a medical home for ongoing
continuity of care.33

Hearing and Vision Screening

Hearing and vision screening of chil-
dren is recommended (Table 5). A

child adopted in the newborn period
should have an examination of his or
her hearing if not performed pre-
viously. In many states, routine hear-
ing screenings are performed for all
newborn infants. These results should
be documented and made a part of
the child’s permanent medical record.
Even if tested in the newborn period,
a hearing evaluation should be ob-
tained for any child with a history
of recurrent otitis media or devel-
opmental delays, including speech
delay.26,34,35

TABLE 3 Diagnostic Testing

• Infectious diseases (for updates on infectious disease screening, please consult the current AAP Red Book17)
○ Hepatitis B surface antigen (HBsAg), hepatitis C antibody (if from country with high prevalence)
○ HIV 1 and 2 serologic testing
○ Syphilis serologic testing
• Nontreponemal test (RPR, VDRL, or ART)
• Treponemal test (MHA-TP, FTA-ABS, or TPPA)
• For newborn infants, acceptable testing includes biological mother’s prenatal laboratory test results.
• For children adopted internationally, all testing done before adoption should be repeated.
• For children adopted internationally, the aforementioned bloodborne pathogen tests should be repeated after placement in the adoptive home for 6 mo.
• If sexual abuse is suspected, the child should be tested for gonorrhea, Chlamydia, and other sexually transmitted infections. Testing should include any
suspected site of abuse, including the mouth and rectum.

○ Tuberculosis
• PPD should be placed on all at risk newly adopted children, including those with previous BCG immunization before placement with the adoptive family.
• For all children adopted internationally, testing must be repeated after placement in the adoptive home for 6 mo.
• Children who are anergic because of chronic malnutrition may have a negative initial PPD. PPD also evaluates children who were exposed to active cases
of tuberculosis just before placement.

• Interpretation of positive test results should be consistent with the exposure history and nutritional status of the child, as per the guidelines in the Red
Book. Previous BCG immunization before placement should not be considered to be a contraindication to placement of a PPD in any child. A positive PPD
should never be assumed to be secondary to the BCG vaccine.

○ Stool pathogens should be screened for any child who previously lived in inadequate housing, another country, or an institution or has diarrhea. Diarrhea need
not be present for children to have parasite infections.
• Ova and parasites: 3 tests for optimal screening (48–72 h between collection of each specimen)
• If available, antigen testing for Giardia and Cryptosporidia species should be obtained.

• Following treatment of stool parasites, repeat stool studies should be performed to ensure eradication of the parasite.
• Consider stool bacterial culture if diarrhea is present.

• Anemia, metabolic, and nutritional screening
○ Complete blood cell count with red cell indices

• Routine anemia screening is indicated for all children 6 mo or older, as well as all children adopted internationally.
• In children with an absolute eosinophil count exceeding 450 cells/mm3 and negative stool ova and parasite examinations, consider serologic testing
for Strongyloides and Schistosoma species for children from certain regions.15

○ Screening for hemoglobinopathies and blood disorders in children of African, Asian, Hispanic, or Mediterranean ethnicities
• Sickle cell disease
• Thalassemia
• G-6-PD deficiency

○ Blood lead concentration for children up to 6 y of age; older ages if indicated (ie, refugees, at-risk cultural practices)
○ Newborn screening panel (young infants)
○ Rickets screening (calcium, phosphorus, alkaline phosphatase) for children who were institutionalized, have growth delay, or had history of poor vitamin D
intake or limited sunlight.
• Most children are easily treated for this with increased calcium in the diet and a daily multivitamin.

• Testing does not need to be repeated for children adopted from the US foster care system who previously had laboratory studies consistent with the
recommendations from the AAP

ART, automated reagin test; BCG, bacille Calmette-Guérin; FTA-ABS, fluorescent treponemal antibody absorption; G-6-PD, glucose-6-phosphate dehydrogenase; MHA-TP, microhemaggluti-
nation Treponema pallidum; PPD, purified protein derivative; RPR indicates rapid plasma reagin; TPPA, Treponema pallidum particle agglutination; VDRL, Venereal Disease Research
Laboratory.
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All children should have an eye ex-
amination. Newborn infants should
have careful documentation of the red
reflex. A funduscopic examination of
dilated eyes should be performed by
an ophthalmologist for all children
with a birth weight <1500 g.36 Older
children should have examination for
strabismus and for abnormalities of
the fundus, eyelids, and extraocular

muscles. Vision screening should be
performed for all children 3 years and
older.37–39

Dental

Any previous dental diagnoses should
also be noted, with appropriate re-
ferrals to dental specialists. Dental
professionals should be informed
about previous medical illnesses and

malnutrition, as well as periods in
which the child lived in an area of the
world with no fluoride in the diet. A
dental evaluation, as recommended by
the AAP37,39 should be performed for
all children 12 months or older, as well
as younger children with evidence of
dental caries, baby bottle tooth decay,
or historical risk factors, including
abuse via the mouth (Table 5).

TABLE 4 Evaluation and Administration of Immunization Status of Adopted Children

• Infectious diseases (for updates on infectious disease screening, please consult the AAP Red Book17)
○ Hepatitis B
• Test for HBsAb; if negative, give age-appropriate immunization

○ Diphtheria, pertussis, and tetanus toxoids
• Immunize as appropriate for age. Serologic testing for antitoxoid antibodies 4 wk after dose 1 if severe local reaction.
• If previously received ≥3 doses, serologic testing for antitoxoid antibody to diphtheria and tetanus toxins before administrating additional doses or
administer a single dose of diphtheria and tetanus-containing vaccine, followed by serologic testing 1 mo later for antitoxoid antibody.

○ Haemophilus influenza type b (Hib)
• Age-appropriate immunization
• If >12 mo of age, serologic testing for Hib immunoglobulin G (IgG) is available

○ Pertussis
• There is no serologic test routinely available, but may use antibodies to diphtheria or tetanus as a marker that vaccine was previously given.

○ Poliovirus
• Immunize with inactivated poliovirus vaccine (IPV) per routine schedule
• An alternative to vaccination would be to perform serologic testing for neutralizing antibody to poliovirus types 1, 2, and 3 or give a single dose of IPV,
followed by serologic testing.

○ Measles-Mumps-Rubella (MMR)
• Immunize with MMR or obtain measles antibody concentration. If positive, give MMR vaccine to protect against mumps and rubella.
• An alternative would be to perform serologic testing for IgG antibody to vaccine viruses, indicated by the immunization record.

○ Varicella
• Give age-appropriate immunization if there is not a reliable history of previous disease or serologic evidence of disease by varicella antibody.

○ Pneumococcal
• Give age-appropriate immunization.
• If >12 mo of age, serologic testing for IgG for serotypes 7-14

TABLE 5 Other Screening Evaluations

• Hearing
○ Validate newborn screening when available
○ Screen all children if possible, particularly those with risk factors for hearing loss as well as developmental (speech) delays

• Vision
○ Eye examination as appropriate for age
○ Screening for refraction error as of age 3
○ Funduscopic examination for children with birth wt <1500 g

• Dental
○ Referral to dentist for all children 12 mo or older
○ Earlier referral if evidence of dental caries or abuse via the mouth

• Developmental screening/assessment/interventions
○ Timely identification of developmental delays is strongly recommended
○ Risk factors include prematurity, illegal drug and/or alcohol exposure, poor prenatal care, institutionalization
• Formal referral for all children adopted in the newborn period or beyond with risk factors as listed or other concerns
• Referral for all children adopted beyond the newborn period with risk factors or concerns about development when appropriate.
• For children adopted internationally, a speech evaluation within a few weeks of arrival home by a speech therapist fluent in the child’s native language is
optimal to help reveal gaps in articulation and language processing skills

○ Referrals may be made to the early intervention program for children birth through 35 mo of age
○ Referrals through the school system for children 36 mo and older with establishment of an Individualized Educational Plan (IEP) when appropriate
○ Referral for speech/language, occupational, and physical therapy when indicated
○ Children adopted internationally should be placed in an educational setting with flexible placement based on the child’s developmental profile
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Age Determination

For some international adoptees, ques-
tions may arise with respect to the
child’s accurate date of birth. For
children younger than 1 year, a differ-
ence of weeks or a few months will
not be critical in the long term.18,31

For older children, age determination
may be more important, especially
with respect to placement in school
and eligibility for special education
services.18,31 There are no accurate
or reliable tests for age determina-
tion. Malnutrition and deprivation may
affect assessments using standard
measurements, including radiographic
bone age and dental eruption. Onset of
puberty may be advanced as a child’s
nutritional status rapidly improves. It
is usually best to delay changing a
birth date until at least 12 months
after adoption to allow for catch-up
growth, as well as prolonged obser-
vation of a child’s physical and emo-
tional development.28,31

Developmental Screening

Developmental screening should be
performed using validated screening
tools; for the internationally adopted
child, it may be a very complicated is-
sue (Table 5). Validated screening tools
performed shortly after arrival often
may be difficult to interpret. The child
usually faces a language barrier, and
his or her exposure to the types of
materials used for testing may be lim-
ited. For these children, early scores
may not be predictive of later func-
tioning, as seen in studies by Rutter
et al.40 Several studies have demon-
strated significant developmental
delays in children as they enter foster
care, particularly in speech and lan-
guage.2,5,41–43 Likewise, children adopt-
ed internationally nearly always
demonstrate delays in at least one area
of development, with nearly half of the
children having global delays.13,44–46

Children adopted internationally may

demonstrate delays in expressive
and receptive language that are not
solely related to acquisition of a new
language.13,15,39,47 Although “catch-up”
development does occur, studies
have shown that many children are
at increased risk of long-term con-
sequences of developmental delay,
depending on the age of adoption
and the length of time spent in an
institutional setting.40,46

Mental Health Review

Children adopted from foster care and
children adopted from institutions are
at an increased risk of mental health
disorders, including socioemotional
problems.4,46 Preplacement factors
such as prenatal drug and alcohol
exposure, prolonged institutionaliza-
tion, multiple placements, and pre-
vious abuse and neglect contribute
significantly to the emotional prob-
lems of these children.27,40,46 When
available, pediatricians should take
into consideration any history of men-
tal health diagnoses in members of
the birth family, watching a child

carefully with the use of validated
screening tests, such as the Pediatric
Symptom Checklist,48 Brief Infant-
Toddler Social Emotional Assessment,49

or Ages and Stages Questionnaire:
Social-Emotional,50 that can be per-
formed in the pediatric office. Appro-
priate referrals should be made when
such a risk presents itself. Although
referrals should be performed at the
time of placement for children with
a history of abuse or neglect, screen-
ing for mental health disorders should
take place at all medical visits, partic-
ularly at the time of regular health
assessments (refer to Table 6).

Issues of Adjustment

Adjustment issues should be addressed
at the time of placement into the home.
Children may be withdrawn, have
temper tantrums, be aggressive or
defiant, cry inconsolably, or even have
autisticlike behavior as they undergo
changes in their family placement.12

Some children may regress in pre-
viously obtained skills. Older, inter-
nationally adopted children will likely

TABLE 6 Behavioral and Mental Health Recommendations

• Review behavior, including past and present concerns
○ Adjustment
○ Fostering of positive relationships
○ Aggressive behavior
○ Hyperactive
○ Impulsivity
○ Internalizing behaviors (withdrawal, anxiety)
○ Sleep issues
○ Feeding issues, including overeating or hoarding food
○ Enuresis

• Document psychiatric medications used currently or in the past
• Document any past psychiatric hospitalizations
• Previous violent behavior or animal cruelty
• Sexualizing behaviors

○ Sexual promiscuity or acting out
○ Excessive or inappropriate masturbation

• Substance abuse
○ Tobacco, alcohol, illicit substances

• Suicide
○ Suicide ideology
○ Previous suicide attempts

• Children need to be monitored for issues related to loss and grief, attachment disturbances,
posttraumatic stress disorder
○ Children may not admit to previous abuse or neglect until they are secure in an adoptive home
○ Even children placed as newborn infants may have issues related to their history of adoption
(ie, identity development) that do not necessarily rise to the level of mental health issues

e220 FROM THE AMERICAN ACADEMY OF PEDIATRICS

http://pediatrics.aappublications.org/


encounter frustrating language bar-
riers with their adoptive family.12,15

Even if transitions into an adoptive
home are gradual, most children ex-
perience grief with the change in
their caregivers, peers, and home
environment.12,51 Sleep problems are
also common.12,51 Difficulties in tim-
ing, location, duration, and quality of
sleep are typical.12 Feeding problems
may present after adoption. Feeding
issues may include overeating, hoard-
ing, or food refusal.12 Pediatricians
need to counsel families about poten-
tial adjustment issues and encourage
them to look for cues that the child
may be overwhelmed and help them to
develop strategies to promote strong,
healthy attachments within the family
unit.52

Kinship-Specific Issues

Children placed with kin should also
receive the same comprehensive eval-
uation as those living in nonrelative
placements. This recommendation
applies even if the child has had no
interruption in the child’s medical
home before or after placement.
Studies have demonstrated that the
incidence of chronic medical prob-
lems and mental health concerns in
children living in kin foster care are
similar to those of children living in
nonrelative foster care.53–55

Role of Adoption Medical
Specialists

Adoption and foster care medicine is
an evolving subspecialty within the

field of pediatrics. The AAP Section on
Adoption and Foster Care provides
a mechanism for obtaining infor-
mation related to enhancing further
training for physicians who care for
children who have been adopted.

Financial Considerations

The comprehensive assessment of
a newly adopted child requires ex-
tensive physician time and commit-
ment. Services can be reimbursed on
the basis of type of services provided,
time spent, and complexity of care.56

Services such as the preplacement
consultation may not be covered by
most insurance carriers, but the pe-
diatrician should advise the adoptive
parent to seek information from the
parent’s employer about benefits cov-
ered through an adoption subsidy
plan or flexible-spending account.
Children adopted through the foster
care system may have continuation of
their Medicaid benefits even after the
adoption is finalized. Finally, families
may be eligible for the federal adop-
tion tax credit to offset some of the
adoption-related costs.

CONCLUSIONS

Children placed for adoption are in
need of a comprehensive health eval-
uation to fully address all of their
health and developmental needs. This
is best accomplished with the estab-
lishment of a medical home for these
children. The comprehensive evalua-
tion should include a review of the

child’s medical history, complete
physical examination, and results of
necessary diagnostic testing. Impor-
tant consideration should be given to
risks in the child’s past, with full at-
tention to infectious diseases and
environmental, nutritional, develop-
mental, and mental health issues.
Pediatricians play an important role
in working with families in identifica-
tion of children’s needs and providing
emotional support to help families
through the adoption process. Ongo-
ing awareness of the adopted child’s
history through routine follow-up visits
will enable the pediatrician to identify
other health issues that may develop
and assist families in accessing re-
sources that will help them in the
long term.
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Summary

This report is the first of a two-part statement from the Advisory Committee on Immunization Practices (ACIP) that updates
the strategy to eliminate hepatitis B virus (HBV) transmission in the United States. The report provides updated recommenda-
tions to improve prevention of perinatal and early childhood HBV transmission, including implementation of universal infant
vaccination beginning at birth, and to increase vaccine coverage among previously unvaccinated children and adolescents. Strat-
egies to enhance implementation of the recommendations include 1) establishing standing orders for administration of hepatitis B
vaccination beginning at birth; 2) instituting delivery hospital policies and procedures and case management programs to im-
prove identification of and administration of immunoprophylaxis to infants born to mothers who are hepatitis B surface antigen
(HBsAg) positive and to mothers with unknown HBsAg status at the time of delivery; and 3) implementing vaccination record
reviews for all children aged 11–12 years and children and adolescents aged <19 years who were born in countries with interme-
diate and high levels of HBV endemicity, adopting hepatitis B vaccine requirements for school entry, and integrating hepatitis B
vaccination services into settings that serve adolescents. The second part of the ACIP statement, which will include updated
recommendations and strategies to increase hepatitis B vaccination of adults, will be published separately.

Hepatitis B vaccination is the most effective measure to pre-
vent HBV infection and its consequences. Since they were
first issued in 1982, recommendations for hepatitis B vacci-
nation have evolved into a comprehensive strategy to elimi-
nate HBV transmission in the United States (2–6) (Box 1). A
primary focus of this strategy is universal vaccination of
infants to prevent early childhood HBV infection and to even-
tually protect adolescents and adults from infection. Other
components include routine screening of all pregnant women
for hepatitis B surface antigen (HBsAg) and postexposure
immunoprophylaxis of infants born to HBsAg-positive
women, vaccination of children and adolescents who were not
previously vaccinated, and vaccination of unvaccinated adults
at increased risk for infection.

To date, the immunization strategy has been implemented
with considerable success. Recent estimates indicate that >95%
of pregnant women are tested for HBsAg, and case manage-
ment has been effective in ensuring high levels of initiation
and completion of postexposure immunoprophylaxis among
identified infants born to HBsAg-positive women (7). Hepa-
titis B vaccine has been successfully integrated into the child-
hood vaccine schedule, and infant vaccine coverage levels are
now equivalent to those of other vaccines in the childhood
schedule. During 1990–2004, incidence of acute hepatitis B

Strategy to Eliminate Hepatitis B
Virus Transmission

 Hepatitis B virus (HBV) is a bloodborne and sexually trans-
mitted virus. Rates of new infection and acute disease are high-
est among adults, but chronic infection is more likely to occur
in persons infected as infants or young children. Before hepa-
titis B vaccination programs became routine in the United
States, an estimated 30%–40% of chronic infections are
believed to have resulted from perinatal or early childhood
transmission, even though <10% of reported cases of hepati-
tis B occurred in children aged <10 years (1). Chronically
infected persons are at increased lifetime risk for cirrhosis and
hepatocellular carcinoma (HCC) and also serve as the main
reservoir for continued HBV transmission.
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in the United States declined 75%. The greatest decline (94%)
occurred among children and adolescents, coincident with an
increase in hepatitis B vaccine coverage. As of 2004, among
U.S. children aged 19–35 months, >92% had been fully vac-
cinated with 3 doses of hepatitis B vaccine (8). This success
can be attributed in part to the established infrastructure for
vaccine delivery to children and to federal support for perina-
tal hepatitis B prevention programs.

Vaccine coverage among adolescents has also increased sub-
stantially. Preliminary data demonstrate that 50%–60% of
adolescents aged 13–15 years have records indicating vacci-
nation (with 3 doses) against hepatitis B (CDC, unpublished
data, 2003). As of November 2005, a total of 34 states require
vaccination for middle-school entry (9). Certain programs
provide hepatitis B vaccine to youth who engage in behaviors
that place them at high risk for HBV infection (i.e., injection-
drug use, having more than one sex partner, and male sexual
activity with other males), and adolescent hepatitis B vaccina-
tion is included as a Health Plan Employer Data Information
Set (HEDIS) measure (10).

Despite these successes, challenges remain. Even with
improvements in the management of pregnant women, only
approximately 50% of expected births to HBsAg-positive
women are identified (on the basis of application of racial/
ethnic-specific HBsAg prevalence estimates to U.S. natality
data) for case management, which maximizes timely delivery
of postexposure immunoprophylaxis (11; CDC, unpublished
data, 2004). The need for proper management of women with-
out prenatal care, including HBsAg testing at the time of ad-
mission for delivery and administration of the first dose of
vaccine to infants <12 hours of birth, is underscored by the
higher prevalence of HBsAg seropositivity among these women
than among women who are screened prenatally (12). Even
when maternal HBsAg testing does occur, certain infants of
HBsAg-positive mothers do not receive postexposure immuno-

prophylaxis because of testing errors and lapses in reporting
of test results (13), and infants of women with unknown
HBsAg status at the time of delivery often do not receive a
birth dose of vaccine (14). Birth dose coverage in 2004 was
only 46% (National Immunization Survey, unpublished data,
2004), and coverage has not returned to levels from before
July 1999 (54%), when recommendations were made to tem-
porarily suspend administration of hepatitis B vaccines at birth
until vaccines that do not contain thimerosal as a preservative
became available (15). Among adolescents, efforts to prevent
HBV transmission are hampered by the low rate of health-
care visits in this age group compared with that of young chil-
dren and the frequency of initiation of high-risk behaviors.

To address these remaining challenges and accelerate progress
toward elimination of HBV transmission in the United States,
the ACIP has updated the hepatitis B immunization recom-
mendations for infants, children, and adolescents and supple-
mented the recommendations with strategies for
implementation. The recommendations and implementation
strategies address prevention of perinatal and early childhood
transmission and routine vaccination of children and adoles-
cents. A main focus is on universal infant vaccination begin-
ning at birth, which provides a “safety net” for prevention of
perinatal infection, prevents early childhood infections, facili-
tates implementation of universal vaccination recommendations,
and prevents infections in adolescents and adults. The second
part of the ACIP statement, which includes updated recom-
mendations and implementation strategies to increase hepatitis
B vaccination among unvaccinated adults, will be published
separately (16).

Major Updates
to the Recommendations

This report provides updated recommendations and
approaches to address challenges in implementing the strat-
egy to eliminate HBV transmission in the United States. These
include the following measures:

• Improve prevention of perinatal and early childhood
HBV transmission. Implement delivery hospital policies
and procedures, case-management programs, and laws and
regulations to improve identification of infants born to
HBsAg-positive mothers and to mothers with unknown
HBsAg status at the time of delivery, ensure administra-
tion of appropriate postexposure immunoprophylaxis to
these infants beginning at birth, and administer a birth
dose of hepatitis B vaccine to medically stable infants who
weigh >2,000 g and who are born to HBsAg-negative
mothers.

BOX 1. Immunization strategy to eliminate transmission of
hepatitis B virus (HBV) infection in the United States

• Universal vaccination of infants beginning at birth
• Prevention of perinatal HBV infection through

— routine screening of all pregnant women for hepa-
titis B surface antigen (HBsAg), and

— immunoprophylaxis of infants born to HBsAg-
positive women and infants born to women with
unknown HBsAg status

• Routine vaccination of previously unvaccinated children
and adolescents

• Vaccination of previously unvaccinated adults at
increased risk for infection
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• Improve vaccine coverage of children and adolescents
who were not previously vaccinated. Implement immu-
nization record reviews for all children aged 11–12 years
and children and adolescents aged <19 years who were
born in countries in which HBV endemicity is high or
intermediate (Figure 1 and Box 2); adopt hepatitis B vac-
cine requirements for school entry; and vaccinate all un-
vaccinated adolescents in settings that provide health-care
services to persons in this age group.

Background

Clinical Features and Natural
History of HBV Infection

HBV is a 42-nm DNA virus classified in the Hepadnaviridae
family. The liver is the primary site of HBV replication. After
a susceptible person is exposed, the virus enters the liver via
the bloodstream; no evidence exists indicating that the virus
replicates at mucosal surfaces. HBV infection can produce
either asymptomatic or symptomatic infection. The average

incubation period is 90 days (range: 60–150 days) from
exposure to onset of jaundice and 60 days (range: 40–90 days)
from exposure to onset of abnormal serum alanine aminotrans-
ferase (ALT) levels (17,18).

The onset of acute disease is usually insidious. Infants and
young children (aged <10 years) are typically asymptomatic
(19). When present, clinical symptoms and signs might
include anorexia, malaise, nausea, vomiting, abdominal pain,
and jaundice. Extrahepatic manifestations of disease (e.g., skin
rashes, arthralgias, and arthritis) also can occur (20). The
fatality rate among persons with reported acute hepatitis B is
0.5%–1.5%, with highest rates in adults aged >60 years (21).

Although the consequences of acute hepatitis B can be severe,
the majority of serious sequelae associated with HBV disease
occur in persons who are chronically infected. Persons with
chronic infection also serve as the major reservoir for contin-
ued HBV transmission. Chronic infection occurs in approxi-
mately 90% of infected infants, 30% of infected children aged
<5 years, and <5% of infected persons aged >5 years, with
continuing viral replication in the liver and persistent viremia
(19,22–24). Primary infections also become chronic more fre-

HBsAg prevalence

>8% = high
2ï7% = intermediate
<2% = low

* For multiple countries, estimates of prevalence of hepatitis B surface antigen (HBsAg), a marker of chronic HBV infection, are based on limited data and
might not reflect current prevalence in countries that have implemented routine childhood hepatitis B vaccination. In addition, HBsAg prevalence rates
might vary within countries by subpopulation and locality.

FIGURE 1. Geographic distribution of chronic hepatitis B virus (HBV) infection, 2005*
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quently in immunosuppressed persons (e.g., hemodialysis
patients and persons with human immunodeficiency virus
[HIV] infection) (23,25,26). On the basis of data from fol-
low-up studies of persons infected with HBV as infants or
young children, approximately 25% of those with chronic
infection die prematurely from cirrhosis or liver cancer; the
majority remain asymptomatic until onset of cirrhosis or end-
stage liver disease (27–29).

No specific treatment exists for acute hepatitis B. Persons
who have chronic HBV infection require medical evaluation
and regular monitoring (30,31). Therapeutic agents approved
by the Food and Drug Administration (FDA) for treatment
of chronic hepatitis B can achieve sustained suppression of
HBV replication and remission of liver disease in certain per-
sons (31). Periodic screening with alfa fetoprotein or imaging
studies has been demonstrated to enhance early detection of
HCC (31). Chronically infected persons with HCC have been
reported to have experienced long-term survival after resec-
tion or ablation of small HCCs, and persons who were screened
had a substantial survival advantage compared with historic
controls (31).

Reinfection or reactivation of latent HBV infection has been
reported among certain groups of immunosuppressed persons,
including renal transplant recipients, HIV-infected patients,
bone marrow transplant recipients, and patients receiving che-

motherapy (32–35). The frequency with which this phenom-
enon occurs is unknown.

Interpretation of Serologic Markers
of HBV Infection

The antigens and antibodies associated with HBV infec-
tion include HBsAg and antibody to HBsAg (anti-HBs), hepa-
titis B core antigen (HBcAg) and antibody to HBcAg
(anti-HBc), and hepatitis B e antigen (HBeAg) and antibody
to HBeAg (anti-HBe). At least one serologic marker is present
during the different phases of HBV infection (Table 1) (18,36).
Serologic assays are commercially available for all markers
except HBcAg because no free HBcAg circulates in blood.

The presence of a confirmed HBsAg result is indicative of
ongoing HBV infection. All HBsAg-positive persons should
be considered infectious. In newly infected persons, HBsAg is
the only serologic marker detected during the first 3–5 weeks
after infection, and it persists for variable periods at very low
levels. The average time from exposure to detection of HBsAg
is 30 days (range: 6–60 days) (17,18). Highly sensitive single-

TABLE 1. Typical interpretation of serologic test results for
hepatitis B virus infection
                 Serologic marker

Total IgMÄ

anti- anti- Anti-
HBsAg* HBcÀ HBc HBsÆ Interpretation
ï** ï ï ï Never infected
+ÀÀÄÄ ï ï ï Early acute infection; transient

(up to 18 days) after vaccination
+ + + ï Acute infection
ï + + ï Acute resolving infection
ï + ï + Recovered from past infection and

immune
+ + ï ï Chronic infection
ï + ï ï False positive (i.e., susceptible);

past infection; ñlow-levelò chronic
infection;ÆÆ passive transfer to infant
born to HBsAg-positive mother

ï ï ï + Immune if concentration is
>10 mIU/mL,*** passive transfer
after hepatitis B immune globulin
administration

* Hepatitis B surface antigen.
À Antibody to hepatitis B core antigen.
Ä Immunoglobulin M.
Æ Antibody to HBsAg.
** Negative test result.
ÀÀ Positive test result.
ÄÄ To ensure that an HBsAg-positive test result is not a false positive,

samples with repeatedly reactive HBsAg results should be tested with a
licensed (and, if appropriate, neutralizing confirmatory) test.

ÆÆ Persons positive for only anti-HBc are unlikely to be infectious except
under circumstances in which they are the source for direct percutane-
ous exposure of susceptible recipients to large quantities of virus (e.g.,
blood transfusion or organ transplant).

*** Milli-International Units per milliliter.

BOX 2. Geographic areas with intermediate* and highÀ
hepatitis B virus endemicity

Africa: all countries
South Asia: all countries except Sri Lanka
Western Pacific: all countries and territories except Aus-

tralia and New Zealand
Middle East: all countries except Cyprus
Eastern Europe: all countries except Hungary
Newly Independent States of the former Soviet Union: all

countries
Western Europe: Greece, Italy, Malta, Portugal, and Spain
North America: Alaska Natives and indigenous popula-

tions of Northern Canada and Greenland
Central America: Belize, Guatemala, Honduras, and

Panama
South America: Argentina, Bolivia, Brazil, Ecuador,

Guyana, Suriname, Venezuela, and the Amazonian
areas of Colombia and Peru

Caribbean: Antigua and Barbuda, Dominica, Dominican
Republic, Grenada, Haiti, Jamaica, Puerto Rico, St. Kitts
and Nevis, St. Lucia, St. Vincent and Grenadines,
Trinidad and Tobago, and Turcs and Caicos

* Hepatitis B surface antigen (HBsAg) prevalence of 2%–7%.
† HBsAg prevalence of >8%.
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sample nucleic acid tests can detect HBV DNA in the serum
of an infected person 10–20 days before detection of HBsAg
(37). Transient HBsAg positivity has been reported for up to
18 days after vaccination and is clinically insignificant (38,39).

Anti-HBc appears at the onset of symptoms or liver test
abnormalities in acute HBV infection and persists for life.
Acute or recently acquired infection can be distinguished by
the presence of the IgM class of anti-HBc, which is detected
at the onset of acute hepatitis B and persists for up to 6 months
if the disease resolves. In patients who develop chronic hepa-
titis B, IgM anti-HBc can persist at low levels during viral
replication and can result in positive tests for IgM anti-HBc
(40). In addition, false-positive IgM anti-HBc test results can
occur. Because the positive predictive value is low in asymp-
tomatic persons, for diagnosis of acute hepatitis B, testing for
IgM anti-HBc should be limited to persons with clinical evi-
dence of acute hepatitis or an epidemiologic link to a case.

In persons who recover from HBV infection, HBsAg is elimi-
nated from the blood, usually within 3–4 months, and anti-
HBs develops during convalescence. The presence of anti-HBs
typically indicates immunity from HBV infection. Infection
or immunization with one genotype of HBV confers immu-
nity to all genotypes. In addition, anti-HBs can be detected
for several months after hepatitis B immune globulin (HBIG)
administration. The majority of persons who recover from
natural infection will be positive for both anti-HBs and anti-
HBc, whereas persons who respond to hepatitis B vaccine have
only anti-HBs. In persons who become chronically infected,
HBsAg and anti-HBc persist, typically for life. HBsAg will
become undetectable in approximately 0.5%–2% of chroni-
cally infected persons yearly, and anti-HBs will occur in the
majority of these persons (41–44).

In certain persons, the only HBV serologic marker detected
in serum is anti-HBc. Isolated anti-HBc can occur after HBV
infection among persons who have recovered but whose anti-
HBs levels have waned or among persons in whom anti-HBs
failed to occur. Persons in the latter category include those
with circulating HBsAg levels not detectable by commercial
assays. These persons are unlikely to be infectious except
under circumstances in which they are the source for direct
percutaneous exposure of susceptible recipients to substantial
quantities of virus (e.g., through blood transfusion or follow-
ing liver transplantation) (45). HBV DNA has been detected
in the blood of <5% of persons with isolated anti-HBc (46).
Typically, the frequency of isolated anti-HBc relates directly
to the prevalence of HBV infection in the population. In popu-
lations with a high prevalence of HBV infection, isolated anti-
HBc likely indicates previous infection, with loss of anti-HBs.
For persons in populations with a low prevalence of HBV

infection, an isolated anti-HBc result often represents a false-
positive reaction. The majority of these persons have a pri-
mary anti-HBs response after a 3-dose series of hepatitis B
vaccine (47,48). Infants who are born to HBsAg-positive
mothers and who do not become infected might have detect-
able anti-HBc for <24 months after birth from passively trans-
ferred maternal antibody.

HBeAg can be detected in the serum of persons with acute
or chronic HBV infection. The presence of HBeAg correlates
with viral replication and high levels of virus (i.e., high infec-
tivity) (49,50). Anti-HBe correlates with the loss of replicat-
ing virus and with lower levels of virus, although reversion to
HBeAg positivity has been observed (44).

Epidemiology of HBV Infection

Transmission

HBV is transmitted by percutaneous (i.e., puncture through
the skin) or mucosal (i.e., direct contact with mucous mem-
branes) exposure to infectious blood or to body fluids that
contain blood. All HBsAg-positive persons are infectious, but
those who are also HBeAg positive are more infectious
because their blood contains high titers of HBV (typically 107–
109 virions/mL) (49,50). Although HBsAg has been detected
in multiple body fluids, only serum, semen, and saliva have
been demonstrated to be infectious (51,52). HBV is com-
paratively stable in the environment and remains viable for
>7 days on environmental surfaces at room temperature (53).
HBV at concentrations of 102–3 virions/mL can be present
on environmental surfaces in the absence of any visible blood
and still cause transmission (53,54).

For infants and children, the two primary sources of HBV
infection are perinatal transmission from infected mothers and
horizontal transmission from infected household contacts.
Adolescents are at risk for HBV infection primarily through
high-risk sexual activity (i.e., sex with more than one partner
and male sexual activity with other males) and injection-drug
use (21). Transmission of HBV via transfusion of blood and
plasma-derived products is rare because of donor screening
for HBsAg and viral inactivation procedures.

For a newborn infant whose mother is positive for both
HBsAg and HBeAg, the risk for chronic HBV infection is
70%–90% by age 6 months in the absence of postexposure
immunoprophylaxis (55–57). For infants of women who are
HBsAg positive but HBeAg negative, the risk for chronic
infection is <10% in the absence of postexposure immuno-
prophylaxis (58–60). Rare cases of fulminant hepatitis B
among perinatally infected infants also have been reported
(61,62). Studies suggest that breastfeeding by an HBsAg-
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positive mother does not increase the risk for acquisition of
HBV infection in the infant (63).

Children who are not infected at birth remain at risk from
long-term interpersonal contact with their infected mothers.
In one study, 38% of infants who were born to HBsAg-
positive mothers and who were not infected perinatally
became infected by age 4 years (64). In addition, children
living with any chronically infected persons are at risk for
becoming infected through percutaneous or mucosal expo-
sures to blood or infectious body fluids (e.g., sharing a tooth-
brush, contact with exudates from dermatologic lesions,
contact with HBsAg-contaminated surfaces). HBV transmis-
sion rates to susceptible household contacts of chronically
infected persons have varied (range: 14%–60%) (65,66). High
rates of infection also have been reported among unvaccinated
long-term residents of institutions for the mentally handi-
capped (67,68), and, in rare instances, person-to-person trans-
mission has been reported in child care settings (69,70).

Incidence

During 1990–2004, overall incidence of reported acute
hepatitis B declined 75%, from 8.5 to 2.1 per 100,000 popu-
lation. The most dramatic declines occurred in the cohort of
children to whom recommendations for routine infant and
adolescent vaccination have applied. Incidence among chil-
dren aged <12 years and adolescents aged 12–19 years
declined 94%, from 1.1 to 0.36 and 6.1 to 2.8 per 100,000
population, respectively (Figure 2). Since implementation of
routine childhood immunization, an estimated 6,800 perina-
tal infections and an additional 18,700 infections during the
first 10 years of life have been prevented annually in the United
States (71).

Although infections in infants and children aged <10 years
represented <10% of all HBV infections before implementa-
tion of childhood immunization programs, childhood infec-
tions resulted in an estimated 30%–40% of the chronic HBV
infections among persons who acquired their infections in the
United States (1). In two population-based studies conducted
among Asian/Pacific Islander children who were born in the
United States before perinatal hepatitis B prevention programs
were widely implemented, 61%–66% of the chronic HBV
infections occurred in children born to HBsAg-negative moth-
ers (72,73). A substantial proportion of these chronic infec-
tions would not have been prevented by a selective program
of identification and immunization of only infants born to
HBsAg-positive mothers.

In addition to declines in incidence among all age groups,
racial disparities in hepatitis B incidence among children have
been substantially reduced (Figure 3). The reduction of the
disparity between Asian/Pacific Islander and other children is
consistent with recent observations noting a decline in
seroprevalence of HBV infection after successful implemen-
tation of routine hepatitis B vaccination among Asians who
have recently immigrated to the United States (74,75). How-
ever, as hepatitis B incidence has declined among U.S.-born
children, unvaccinated foreign-born children account for a
high proportion of infections. During 2001–2002, of 19 chil-
dren born after 1991 in whom acute hepatitis B had been
verified, eight (42%) were foreign born (76).

Prevalence

In the U.S. population, the overall age-adjusted prevalence
of HBV infection (including persons with chronic infection
and those with previous infection) was 4.9% in the third

* Per 100,000 population.

FIGURE 2.  Reported acute hepatitis B incidence,* by age group
and year ð  United States, 1990ï2004
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FIGURE 3. Reported acute hepatitis B incidence* among
persons aged <19 years, by race/ethnicity and year ð United
States, 1990ï2004

* Per 100,000 population.
ÀAsian/Pacific Islander.
ÄAmerican Indian/Alaska Native.
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National Health and Nutrition Examination Survey
(NHANES III, 1988–1994) (77). Foreign-born persons (par-
ticularly Asian/Pacific Islanders) who have emigrated from
countries in which HBV is endemic (Figure 1 and Box 2)
contribute disproportionately to the burden of chronic HBV
infection in the United States. The prevalence of chronic HBV
infection among foreign-born persons immigrating to the
United States from Central and Southeast Asia, the Middle
East, and Africa varies (range: 5%–15%) and reflects the pat-
terns of HBV infection in the countries and regions of origin
for these persons. During 1994–2003, approximately 40,000
immigrants with chronic HBV infection were admitted
annually to the United States for permanent residence (78;
CDC, unpublished data, 2005).

Prophylaxis Against HBV Infection

Hepatitis B Vaccine
HBsAg is the antigen used for hepatitis B vaccination

(79,80). Vaccine antigen can be purified from the plasma of
persons with chronic HBV infection or produced by recom-
binant DNA technology. Vaccines available in the United States
use recombinant DNA technology to express HBsAg in yeast,
which is then purified from the cells by biochemical and bio-
physical separation techniques (81,82). Hepatitis B vaccines
licensed in the United States are formulated to contain
10–40 µg of HBsAg protein/mL. Since March 2000, hepati-
tis B vaccines produced for distribution in the United States
do not contain thimerosal as a preservative or contain only a
trace amount (<1.0 mcg mercury/mL) from the manufactur-
ing process (83,84).

Hepatitis B vaccine is available as a single-antigen formula-
tion and also in fixed combination with other vaccines. Two
single-antigen vaccines are available in the United States:
Recombivax HB® (Merck & Co., Inc., Whitehouse Station,
New Jersey) and Engerix-B® (GlaxoSmithKline Biologicals,
Rixensart, Belgium). Of the three licensed combination vac-
cines, one (Twinrix® [GlaxoSmithKline Biologicals, Rixensart,
Belgium]) is used for vaccination of adults, and two (Comvax®

[Merck & Co., Inc., Whitehouse Station, New Jersey] and
Pediarix® [GlaxoSmithKline Biologicals, Rixensart, Belgium])
are used for vaccination of infants and young children. Twinrix
contains recombinant HBsAg and inactivated hepatitis A virus.
Comvax contains recombinant HBsAg and Haemophilus
influenzae type b (Hib) polyribosylribitol phosphate conju-
gated to Neisseria meningitidis outer membrane protein com-
plex. Pediarix contains recombinant HBsAg, diphtheria and
tetanus toxoids and acellular pertussis adsorbed (DTaP), and
inactivated poliovirus (IPV).

HBIG
HBIG provides passively acquired anti-HBs and temporary

protection (i.e., 3–6 months) when administered in standard
doses. HBIG is typically used as an adjunct to hepatitis B
vaccine for postexposure immunoprophylaxis to prevent HBV
infection. HBIG administered alone is the primary means of
protection after an HBV exposure for nonresponders to hepa-
titis B vaccination.

HBIG is prepared from the plasma of donors with high
concentrations of anti-HBs. The plasma is screened to elimi-
nate donors who are positive for HBsAg, antibodies to HIV
and hepatitis C virus (HCV), and HCV RNA. In addition,
proper manufacturing techniques for HBIG inactivate viruses
(e.g., HBV, HCV, and HIV) from the final product (85,86).
No evidence exists that HBV, HCV, or HIV ever has been
transmitted by HBIG commercially available in the United
States. HBIG that is commercially available in the United
States does not contain thimerosal.

Vaccination Schedules
and Results of Vaccination

Preexposure Vaccination

Infants and Children

Primary vaccination consists of >3 intramuscular doses of
hepatitis B vaccine (Table 2). Vaccine schedules for infants
and children (Tables 3–5) are determined on the basis of
immunogenicity data and the need to integrate hepatitis B
vaccine into a harmonized childhood vaccination schedule.
Although not all possible schedules for each product have been
evaluated in clinical trials, available licensed formulations for
both single-antigen vaccines produce high (>95%) levels of
seroprotection among infants and children when
administered in multiple schedules (87–91).

The immunogenicity of the combined hepatitis B-Hib con-
jugate vaccine (Comvax) and the combined hepatitis B-DTaP-
IPV vaccine (Pediarix) is equivalent to that of their individual
antigens administered separately. However, these vaccines can-
not be administered to infants aged <6 weeks; only single-
antigen hepatitis B vaccine may be used for the birth dose.
Use of 4-dose hepatitis B vaccine schedules, including sched-
ules with a birth dose, has not increased vaccine reactogenicity
(92,93). Anti-HBs responses after a 3-dose series of hepatitis
B-containing combination vaccines among infants who were
previously vaccinated at birth with single-antigen hepatitis B
vaccine are comparable to those observed after a 3-dose series
of combination vaccine without a birth dose (93).
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Birth Dose

Hepatitis B vaccine can be administered soon after birth
with only minimal decrease in immunogenicity, compared with
administration at older ages, and no decrease in protective
efficacy (87). Administration of a birth dose of hepatitis B
vaccine is required for effective postexposure immuno-
prophylaxis to prevent perinatal HBV infection. Although
infants who require postexposure immunoprophylaxis should
be identified by maternal HBsAg testing, administering a birth
dose to infants even without HBIG serves as a “safety net” to
prevent perinatal infection among infants born to HBsAg-
positive mothers who are not identified because of errors in
maternal HBsAg testing or failures in reporting of test results
(13). The birth dose also provides early protection to infants
at risk for infection after the perinatal period. Administration
of a birth dose has been associated with higher rates of
on-time completion of the hepatitis B vaccine series (15,94).
In certain populations, the birth dose has been associated with
improved completion rates for all other infant vaccines (95),
although findings have not been consistent (15,94).

Adolescents

Recommended vaccination schedules for adolescents bal-
ance available immunogenicity data with the need to achieve
compliance with vaccination in this age group (Tables 2 and
5). Both licensed single-antigen hepatitis B vaccines adminis-
tered intramuscularly at 0, 1, and 6 months produce a >95%

sero-protection rate in adolescents. Equivalent seroprotection
rates are achieved among adolescents vaccinated at 0, 1–2,
and 4 months and 0, 12, and 24 months. The adult (10 µg)
dose of Recombivax-HB administered in a 2-dose schedule to
children and adolescents aged 11–15 years at 0 and 4–6 months
produces antibody levels equivalent to those obtained with
the 5-µg dose administered on a 3-dose schedule (96,97).
However, no data on long-term antibody persistence or pro-
tection are available for 2-dose schedules. No combination
vaccines containing hepatitis B vaccine antigen are approved
for use in adolescents aged 11–17 years.

Nonstandard Vaccine Schedules

No apparent effect on immunogenicity has been documented
when minimum spacing of doses is not achieved precisely.
Increasing the interval between the first 2 doses has little effect
on immunogenicity or final antibody concentration (98–100).
The third dose confers the maximum level of seroprotection
but acts primarily as a booster and appears to provide optimal
long-term protection (101). Longer intervals between the last 2
doses result in higher final antibody levels but might increase
the risk for acquisition of HBV infection among persons who
have a delayed response to vaccination. No differences in
immunogenicity have been observed when 1 or 2 doses of hepa-
titis B vaccine produced by one manufacturer are followed by
doses from a different manufacturer (102).

TABLE 2. Recommended doses of currently licensed formulations of hepatitis B vaccine, by age group and vaccine type
Single-antigen vaccine Combination vaccine

Recombivax HB Engerix-B Comvax* PediarixÀ TwinrixÄ

Dose Volume Dose Volume Dose Volume Dose Volume Dose Volume
Age group (Õg)Æ (mL) (Õg)Æ (mL) (Õg)Æ (mL) (Õg)Æ (mL) (Õg)Æ (mL)
Infants (<1 yr) 5 0.5 10 0.5 5 0.5 0 0.5 NA** NA
Children (1ï10 yrs) 5 0.5 10 0.5 5* 0.5 10À 0.5 NA NA
Adolescents
11ï15 yrs 10ÀÀ 1.0 NA NA NA NA NA NA NA NA
11ï19 yrs 5 0.5 10 0.5 NA NA NA NA NA NA
Adults (>20 yrs) 10 1.0 20 1.0 NA NA NA NA 20Ä 1.0
Hemodialysis patients and other
immunocompromised persons
<20 yrsÄÄ 5 0.5 10 0.5 NA NA NA NA NA NA
>20 yrs 40ÆÆ 1.0 40*** 2.0 NA NA NA NA NA NA
* Combined hepatitis BïHaemophilus influenzae type b conjugate vaccine. This vaccine cannot be administered at birth, before age 6 weeks, or after age 71
months.

À Combined hepatitis Bïdiphtheria, tetanus, and acellular pertussis-inactivated poliovirus vaccine. This vaccine cannot be administered at birth, before age
6 weeks, or at age >7 years.

Ä Combined hepatitis A and hepatitis B vaccine. This vaccine is recommended for persons aged >18 years who are at increased risk for both hepatitis B virus
and hepatitis A virus infections.

Æ Recombinant hepatitis B surface antigen protein dose.
** Not applicable.
ÀÀ Adult formulation administered on a 2-dose schedule.
ÄÄ Higher doses might be more immunogenic, but no specific recommendations have been made.
ÆÆ Dialysis formulation administered on a 3-dose schedule at age 0, 1, and 6 months.
*** Two 1.0-mL doses administered at one site, on a 4-dose schedule at age 0, 1, 2, and 6 months.
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Response to Revaccination

A study of infants born to HBsAg-positive mothers
who did not respond to a primary vaccine series indi-
cated that all those not infected with HBV responded
satisfactorily to a repeat 3-dose revaccination series (103).
No data suggest that children who have no detectable
antibody after 6 doses of vaccine would benefit from
additional doses.

Groups Requiring Different Vaccination
Doses or Schedules

Preterm infants. Preterm infants weighing <2,000 g
at birth have a decreased response to hepatitis B vaccine
administered before age 1 month (104–106). By age 1
month, medically stable preterm infants, regardless of
initial birth weight or gestational age, have a response
to vaccination that is comparable to that of full-term
infants (107–110).

Hemodialysis patients and other immunoco-
mpromised persons. Although data concerning the
response of pediatric hemodialysis patients to vaccina-
tion with standard pediatric doses are lacking, protec-
tive levels of antibody occur in 75%–97% of those who
receive higher dosages (20-µg) on either the 3- or the
4-dose schedule (111–114). Humoral response to hepa-
titis B vaccination is also reduced in other children and
adolescents who are immunocompromised (e.g.,
hematopoietic stem cell transplant recipients, patients
undergoing chemotherapy, and HIV-infected persons)
(115–119). Modified dosing regimens, including a dou-
bling of the standard antigen dose or administration of
additional doses, might increase response rates (120).
However, data on response to these alternative vaccina-
tion schedules are limited (121).

Immune Memory

Anti-HBs is the only easily measurable correlate of vac-
cine-induced protection. Immunocompetent persons who
achieve anti-HBs concentrations >10 mIU/mL after
preexposure vaccination have virtually complete protec-
tion against both acute disease and chronic infection even
if anti HBs concentrations subsequently decline to <10
mIU/mL (122–125). Although immunogenicity is lower
among immunocompromised persons, those who achieve
and maintain a protective antibody response before
exposure to HBV have a high level of protection from
infection.

After primary immunization with hepatitis B vaccine,
anti-HBs concentrations decline rapidly within the first

TABLE 3. Hepatitis B vaccine schedules for newborn infants, by
maternal hepatitis B surface antigen (HBsAg) status*

Maternal Single antigen +
 HBsAg Single-antigen vaccine combination vaccine
status Dose Age Dose Age

Positive 1À Birth (<12 hrs) 1À Birth (<12 hrs)
HBIGÄ Birth (<12 hrs) HBIG Birth (<12 hrs)
2 1ï2 mos 2 2 mos
3Æ 6 mos 3 4 mos

4Æ 6 mos (Pediarix) or
12ï15 mos (Comvax)

Unknown** 1À Birth (<12 hrs) 1À Birth (<12 hrs)
2 1ï2 mos 2 2 mos
3Æ 6 mos 3 4 mos

4Æ 6 mos (Pediarix) or
12ï15 mos (Comvax)

Negative 1À,ÀÀ Birth (before 1À,ÀÀ Birth (before discharge)
discharge)

2 1ï2 mos 2 2 mos
3Æ 6ï18 mos 3 4 mos

4Æ 6 mos (Pediarix) or
12ï15 mos (Comvax)

* See Table 4 for vaccine schedules for preterm infants weighing <2,000 g.
À Recombivax HB or Engerix-B should be used for the birth dose. Comvax and
Pediarix cannot be administered at birth or before age 6 weeks.

Ä Hepatitis B immune globulin (0.5 mL) administered intramuscularly in a sepa-
rate site from vaccine.

Æ The final dose in the vaccine series should not be administered before age 24
weeks (164 days).

** Mothers should have blood drawn and tested for HBsAg as soon as possible
after admission for delivery; if the mother is found to be HBsAg positive, the
infant should receive HBIG as soon as possible but no later than age 7 days.

ÀÀ On a case-by-case basis and only in rare circumstances, the first dose may be
delayed until after hospital discharge for an infant who weighs >2,000 g and
whose mother is HBsAg negative, but only if a physicianôs order to withhold the
birth dose and a copy of the motherôs original HBsAg-negative laboratory report
are documented in the infantôs medical record.

TABLE 4. Hepatitis B immunization management of preterm infants
weighing <2,000 g, by maternal hepatitis B surface antigen (HBsAg)
status
Maternal
HBsAg
status Recommendation
Positive Å HBIG* + hepatitis B vaccine (<12 hrs of birth)

Å Continue vaccine series beginning at age 1ï2 mos
according to recommended schedule for infants born
to HBsAg-positive mothers (see Table 3).

Å Do not count birth dose as part of the vaccine series.
Å Test for HBsAg and antibody to HBsAg after completion of the
vaccine series at age 9ï18 mos (i.e., next well-child visit).

Unknown Å HBIG + hepatitis B vaccine (<12 hrs of birth)
Å Test mother for HBsAg.
Å Continue vaccine series beginning at age 1ï2 mos
according to recommended schedule based on the motherôs
HBsAg result (see Table 3).

Å Do not count birth dose as part of the vaccine series.

Negative Å Delay first dose of hepatitis B vaccine until age 1 mo or hospital
discharge.

Å Complete the vaccine series (see Table 3).
* Hepatitis B immune globulin.
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year and more slowly thereafter. Among children who respond
to a primary vaccine series with antibody levels >10 mIU/mL,
15%–50% have low or undetectable concentrations of anti-
HBs (anti-HBs loss) 5–15 years after vaccination (126–130).
The persistence of detectable anti-HBs after vaccination, in
the absence of exposure to HBV, depends on the level of post-
vaccination antibody concentration.

Despite declines in anti-HBs to <10 mIU/mL, nearly all
vaccinated persons are still protected against HBV infection.
The mechanism for continued vaccine-induced protection is
thought to be the preservation of immune memory through
selective expansion and differentiation of clones of antigen-
specific B and T lymphocytes (131). Persistence of vaccine-
induced immune memory among persons who responded to
a primary childhood vaccine series 13–23 years earlier but
then had levels of anti-HBs below 10 mIU/mL has been dem-
onstrated by an anamnestic increase in anti-HBs levels in 67%–
76% of these persons 2–4 weeks after administration of an
additional vaccine dose (132,133). Although direct measure-
ment of immune memory is not yet possible, these data indi-
cate that a high proportion of vaccine recipients retain immune
memory and would develop an anti-HBs response upon ex-
posure to HBV.

Studies of cohorts of immunocompetent persons vaccinated
as children or infants also indicate that, despite anti-HBs loss
years after immunization, nearly all vaccinated persons who

respond to a primary series remain protected from HBV
infection. No clinical cases of hepatitis B have been observed
in follow-up studies conducted 15–20 years after vaccination
among immunocompetent vaccinated persons with antibody
levels >10 mIU/mL. Certain studies have documented break-
through infections (detected by the presence of anti-HBc or
HBV DNA) in a limited percentage of vaccinated persons
(130,131), but these infections are usually transient and
asymptomatic; chronic infections have been documented only
rarely (134). Breakthrough infections resulting in chronic
infection have been observed only among vaccinated infants
born to HBsAg-positive women.

Limited data are available on the duration of immune
memory after hepatitis B vaccination in immunocompromised
persons (e.g., HIV-infected patients, dialysis patients, patients
undergoing chemotherapy, or hematopoietic stem cell trans-
plant patients). No clinically important HBV infections have
been documented among immunocompromised persons who
maintain protective levels of anti-HBs. In studies of long-term
protection among HIV-infected persons, breakthrough infec-
tions occurring after a decline in anti-HBs concentrations to
<10 mIU/mL have been transient and asymptomatic (135).
However, among hemodialysis patients who respond to the
vaccine, clinically significant HBV infection has been docu-
mented in persons who have not maintained anti-HBs con-
centrations of >10 mIU/mL (136).

Postexposure Prophylaxis
Both passive-active postexposure prophylaxis (PEP) with

HBIG and hepatitis B vaccine and active PEP with hepatitis
B vaccine alone have been demonstrated to be highly effective
in preventing transmission after exposure to HBV (137–140).
HBIG alone has also been demonstrated to be effective in
preventing HBV transmission (141–144), but with the avail-
ability of hepatitis B vaccine, HBIG typically is used as an
adjunct to vaccination.

The major determinant of the effectiveness of PEP is early
administration of the initial dose of vaccine. The effectiveness
of PEP diminishes the longer it is initiated after exposure
(17,145,146). Studies are limited on the maximum interval
after exposure during which PEP is effective, but the interval
is unlikely to exceed 7 days for perinatal (147) and needlestick
(140–142) exposures and 14 days for sexual exposures (122,
138,139,143,144).

No data are available on the efficacy of HBsAg-containing
combination vaccines when used to complete the vaccine series
for PEP, but the efficacy of combination vaccines is expected to
be similar to that of single-antigen vaccines because the HBsAg
component induces a comparable anti-HBs response.

TABLE 5. Hepatitis B vaccine schedules for children, adolescents,
and adults*
Age Schedule

Children (1ï10 yrs) 0, 1, and 6 mosÀ
0, 2, and 4 mosÀ
0, 1, 2, and 12 mosÀÄ

Adolescents (11ï19 yrs) 0, 1, and 6 mosÀ
0, 1, and 4 mosÀ
0, 2, and 4 mosÀ
0, 12, and 24 mosÀ
0 and 4ï6 mosÆ**
0, 1, 2, and 12 mosÀÆ

Adults (>20 yrs) 0, 1, and 6 mos**ÀÀ
0, 1, and 4 mos**
0, 2, and 4 mos**
0, 1, 2, and 12 mosÆ**

* Children, adolescents, and adults may be vaccinated according to any of
the schedules indicated, except as noted. Selection of a schedule should
consider the need to optimize compliance with vaccination

À Pediatric/adolescent formulation.
Æ A 2-dose schedule of Recombivax-HB adult formulation (10 Õg) is
licensed for adolescents aged 11ï15 years. When scheduled to receive
the second dose, adolescents aged >15 years should be switched to a
3-dose series, with doses 2 and 3 consisting of the pediatric formulation
administered on an appropriate schedule.

Ä A 4-dose schedule of Engerix B is licensed for all age groups.
** Adult formulation.
ÀÀ Twinrix may be administered to persons aged >18 years at 0, 1, and 6
months.
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Perinatal HBV Exposure

Passive-active PEP. PEP with hepatitis B vaccine and HBIG
administered 12–24 hours after birth, followed by comple-
tion of a 3-dose vaccine series, has been demonstrated to be
85%–95% effective in preventing acute and chronic HBV
infection in infants born to women who are positive for both
HBsAg and HBeAg (137). Although clinical trials have evalu-
ated the efficacy of passive-active PEP with hepatitis B vac-
cine and HBIG administered only within 24 hours of birth,
studies of passive immunoprophylaxis have demonstrated that
HBIG provided protection when administered as late as 72
hours after exposure. The majority of clinical trials have evalu-
ated the efficacy of passive-active PEP when the second vac-
cine dose was administered at age 1 month (137).
Administration of HBIG plus vaccine at birth, 1 month, and
6 months and at birth, 2 months, and 6 months has demon-
strated comparable efficacy in prevention of acute and chronic
infection among infants born to women who were both HBsAg
and HBeAg positive (Cladd E. Stevens, MD, New York Blood
Center, personal communication, 1994).

Infants born to HBsAg-positive/HBeAg-negative mothers
who receive passive-active PEP with HBIG and hepatitis B
vaccine should have the same high degree of protection as
infants born to women who are HBsAg positive/HBeAg posi-
tive. However, the efficacy of this regimen has not been exam-
ined in controlled clinical trials because the low infection rate
would require an unattainable sample size.

Active PEP. Active PEP with hepatitis B vaccine alone (i.e.,
without HBIG) is frequently used in certain remote areas (e.g.,
Alaska and the Pacific Islands) where implementation of
maternal HBsAg testing is difficult because no access exists to
a laboratory. In randomized, placebo-controlled clinical tri-
als, administration of hepatitis B vaccine in a 3- or 4-dose
schedule without HBIG beginning <12 hours after birth has
been demonstrated to prevent 70%–95% of perinatal HBV
infections among infants born to women who are positive for
both HBsAg and HBeAg (58,148–152). Population-based
studies in areas with a high endemicity of HBV infection have
demonstrated that active postexposure vaccination is highly
effective in preventing infection when the first dose is admin-
istered soon after birth, the second at age 1–2 months, and
the third at age 6–8 months (153–155).

Vaccine Safety
Hepatitis B vaccines have been demonstrated to be safe when

administered to infants, children, adolescents, and adults. Since
1982, an estimated >60 million adolescents and adults and

>40 million infants and children have been vaccinated in the
United States.

Vaccine Reactogenicity
The most frequently reported side effects among persons

receiving hepatitis B vaccine are pain at the injection site
(3%–29%) and fever >99.9° F (>37.7° C) (1%–6%)
(156,157). However, in placebo-controlled studies, these side
effects were reported no more frequently among persons
receiving hepatitis B vaccine than among persons receiving
placebo (87). Administration of hepatitis B vaccine soon after
birth has not been associated with an increased rate of elevated
temperatures or microbiologic evaluations for possible sepsis
in the first 21 days of life (158).

Adverse Events
A causal association has been established between receipt of

hepatitis B vaccine and anaphylaxis (159). On the basis of
data from the Vaccine Safety Datalink (VSD) project, the
estimated incidence of anaphylaxis among children and ado-
lescents who received hepatitis B vaccine is one case per 1.1
million vaccine doses distributed (95% confidence interval =
0.1–3.9) (160).

Early postlicensure surveillance of adverse events suggested
a possible association between Guillain-Barré syndrome and
receipt of the first dose of plasma-derived hepatitis B vaccine
among U.S. adults (161). However, in a subsequent analysis
of Guillain-Barré syndrome cases reported to CDC, FDA, and
vaccine manufacturers, among an estimated 2.5 million adults
who received >1 dose of recombinant hepatitis B vaccine dur-
ing 1986–1990, the rate of Guillain-Barré syndrome
occurring after hepatitis B vaccination did not exceed the back-
ground rate among unvaccinated persons (CDC, unpublished
data, 1992). A review by persons with clinical expertise con-
cluded that evidence was insufficient to reject or accept a causal
association between Guillain-Barré syndrome and hepatitis B
vaccination (159,162).

Multiple sclerosis (MS) has not been reported after hepati-
tis B vaccination among children. However, one retrospective
case-control study (163,164) reported an association between
hepatitis B vaccine and MS among adults. Multiple other stud-
ies (165–168) have demonstrated no association between hepa-
titis B vaccine and MS. Reviews of these data by panels of
persons with clinical expertise have favored rejection of a causal
association between hepatitis B vaccination and MS (169,170).

Chronic illnesses that have been reported in rare instances
after hepatitis B vaccination include chronic fatigue syndrome
(171), neurologic disorders (e.g., leukoencephalitis, optic neu-
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ritis, and transverse myelitis) (172–174), rheumatoid arthri-
tis (175,176), type 1 diabetes (177), and autoimmune disease
(178). No evidence of a causal association between these con-
ditions or other chronic illnesses and hepatitis B vaccine has
been demonstrated (159,169,170,179–182).

Reported episodes of alopecia (hair loss) after rechallenge
with hepatitis B vaccine suggest that vaccination might, in
rare cases, trigger episodes of alopecia (183). However, a popu-
lation-based study determined no statistically significant
association between alopecia and hepatitis B vaccine (184).

No evidence exists of a causal association between hepatitis
B vaccination, including administration of the birth dose, and
sudden infant death syndrome (SIDS) or other causes of death
during the first year of life (185–187). Infant death rates,
including rates of SIDS, declined substantially in the United
States during the 1990s, coincident with an increase in infant
hepatitis B vaccination coverage from <1% to >90% and
implementation of efforts to reduce SIDS through infant sleep
positioning and separation from other persons in bed (188).

The safety of hepatitis B vaccine and other vaccines is
assessed continuously through ongoing monitoring of data from
VSD, the Vaccine Adverse Events Reporting System (VAERS),
and other surveillance systems. Any adverse events after vaccina-
tion should be reported to VAERS; report forms and assistance
are available from CDC at telephone 1-800-822-7967 or at
http://www.vaers.hhs.gov.

Contraindications and Precautions
Hepatitis B vaccination is contraindicated for persons with

a history of hypersensitivity to yeast or to any vaccine compo-
nent (92,189–191). Despite a theoretic risk for allergic reac-
tion to vaccination in persons with allergy to Saccharomyces
cerevisiae (baker’s yeast), no evidence exists that documents
adverse reactions after vaccination of persons with a history
of yeast allergy.

Persons with a history of serious adverse events (e.g., ana-
phylaxis) after receipt of hepatitis B vaccine should not
receive additional doses. As with other vaccines, vaccination
of persons with moderate or severe acute illness, with or with-
out fever, should be deferred until the illness resolves (192).
Vaccination is not contraindicated in persons with a history
of MS, Guillain-Barré syndrome, autoimmune disease (e.g.,
systemic lupus erythematosis or rheumatoid arthritis), or other
chronic diseases.

Pregnancy is not a contraindication to vaccination. Limited
data indicate no apparent risk for adverse events to develop-
ing fetuses when hepatitis B vaccine is administered to preg-
nant women (193). Current vaccines contain noninfectious
HBsAg and should cause no risk to the fetus.

Future Considerations
Implementation of the recommendations and strategies in

this document should ultimately lead to the elimination of
HBV transmission in the United States. New information will
have implications for this effort, and adjustments and changes
are expected to occur.

Long-Term Protection and Booster
Doses

Studies are needed to assess long-term protection after vacci-
nation and the possible need for booster doses of vaccine. The
longest follow-up studies of vaccine protection have been con-
ducted in populations with an initially high endemicity of HBV
infection (i.e., >8% prevalence of chronic infection) (130).
Implementation of hepatitis B vaccination programs in popu-
lations with a high endemicity of HBV infection has resulted in
virtual elimination of new HBV infections by providing vac-
cine-induced immunity to susceptible persons. In these popu-
lations, ongoing exposure of vaccinated persons to persons with
chronic HBV infection might complicate future efforts to as-
sess long-term hepatitis B vaccine efficacy. Assessment of effi-
cacy provided by hepatitis B immunization after 15–20 years
will require studies among populations that continue to have
exposures to HBsAg-positive persons (e.g., communities of im-
migrants from highly endemic countries, populations of
injection-drug users, or health-care workers) and studies among
populations with a low prevalence of infection.

Immunization Escape Mutants
Mutations in the S gene of HBV can lead to conforma-

tional changes in the a determinant of the HBsAg protein,
which is the major target for neutralizing anti-HBs. These
variants have been detected in humans infected with HBV,
and concern has been expressed that these variants might rep-
licate in the presence of vaccine-induced anti-HBs or anti-
HBs contained in HBIG (194,195). Although no evidence
suggests that S gene immunization escape mutants pose a threat
to existing programs using hepatitis B vaccines (196), further
studies and enhanced surveillance to detect the emergence of
these variants are high priorities for monitoring the effective-
ness of current vaccination strategies.

Recommendations for Hepatitis B
Vaccination of Infants, Children,

and Adolescents
This section outlines updated ACIP recommendations and

associated implementation strategies for hepatitis B vaccina-

http://www.vaers.hhs.gov
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tion of infants, children, and adolescents. These recommen-
dations have been summarized (Box 3).

Prevention of Perinatal HBV Infection
and Management of Pregnant Women

Recommendations

Prenatal HBsAg Testing

• All pregnant women should be tested routinely for HBsAg
during an early prenatal visit (e.g., first trimester) in each preg-
nancy, even if they have been previously vaccinated or tested.

• Women who were not screened prenatally, those who
engage in behaviors that put them at high risk for infec-

tion (e.g., injection-drug use, having had more than one
sex partner in the previous 6 months or an HBsAg-posi-
tive sex partner, evaluation or treatment for a sexually
transmitted disease [STD], or recent or current injection-
drug use) and those with clinical hepatitis should be tested
at the time of admission to the hospital for delivery.

• All laboratories that provide HBsAg testing of pregnant
women should use an FDA-licensed or -approved HBsAg
test and should perform testing according to the
manufacturer’s labeling, including testing of initially reac-
tive specimens with a licensed neutralizing confirmatory
test. When pregnant women are tested for HBsAg at the
time of admission for delivery, shortened testing protocols
may be used and initially reactive results reported to expe-
dite administration of immunoprophylaxis to infants.

• Women who are HBsAg positive should be referred to an
appropriate case-management program to ensure that their
infants receive timely postexposure prophylaxis and follow-
up (see Case-Management Programs to Prevent Perinatal
HBV Infection). In addition, a copy of the original labo-
ratory report indicating the pregnant woman’s HBsAg sta-
tus should be provided to the hospital where delivery is
planned and to the health-care provider who will care for
the newborn.

• Women who are HBsAg positive should be provided with
or referred for appropriate counseling and medical man-
agement (Appendix A). HBsAg-positive pregnant women
should receive information concerning hepatitis B that
discusses
— modes of transmission;
— perinatal concerns (e.g., infants born to HBsAg-

positive mothers may be breast fed);
— prevention of HBV transmission to contacts, includ-

ing the importance of postexposure prophylaxis for
the newborn infant and hepatitis B vaccination for
household, sexual, and needle-sharing contacts;

— substance abuse treatment, if appropriate; and
— medical evaluation and possible treatment of chronic

hepatitis B.
• When HBsAg testing of pregnant women is not feasible

(i.e., in remote areas without access to a laboratory), all
infants should receive hepatitis B vaccine <12 hours of
birth and should complete the hepatitis B vaccine
series according to a recommended schedule for infants
born to HBsAg-positive mothers (Tables 2 and 3).

Management of Infants Born to Women Who Are
HBsAg Positive

• All infants born to HBsAg-positive women should receive
single-antigen hepatitis B vaccine (Table 2) and HBIG

BOX 3. Summary of hepatitis B vaccination recommendations
for infants, children, and adolescents

Maternal hepatitis B surface antigen (HBsAg) testing
• All pregnant women should be tested routinely for

HBsAg.

Vaccination of infants
At birth
• Infants born to mothers who are HBsAg positive should

receive hepatitis B vaccine and hepatitis B immune
globulin (HBIG) <12 hours of birth.

• Infants born to mothers whose HBsAg status is unknown
should receive hepatitis B vaccine <12 hours of birth.
The mother should have blood drawn as soon as pos-
sible to determine her HBsAg status; if she is HBsAg
positive, the infant should receive HBIG as soon as pos-
sible (no later than age 1 week).

• Full-term infants who are medically stable and weigh
>2,000 g born to HBsAg-negative mothers should re-
ceive single-antigen hepatitis B vaccine before hospital
discharge.

• Preterm infants weighing <2,000 g born to HBsAg-
negative mothers should receive the first dose of vaccine
1 month after birth or at hospital discharge.

After the birth dose
• All infants should complete the hepatitis B vaccine

series with either single-antigen vaccine or combination
vaccine, according to a recommended vaccination sched-
ule (see Tables 3 and 4).

• Infants born to HBsAg-positive mothers should be tested
for HBsAg and antibody to HBsAg after completion of
the hepatitis B vaccine series at age 9–18 months.

Vaccination of children and adolescents
• All unvaccinated children and adolescents aged <19 years

should receive the hepatitis B vaccine series.
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(0.5 mL) <12 hours of birth, administered at different
injection sites. The vaccine series should be completed
according to a recommended schedule for infants born to
HBsAg-positive mothers (Table 3). The final dose in the
vaccine series should not be administered before age 24
weeks (164 days).

• For preterm infants weighing <2,000 g, the initial vac-
cine dose (birth dose) should not be counted as part of
the vaccine series because of the potentially reduced
immunogenicity of hepatitis B vaccine in these infants; 3
additional doses of vaccine (for a total of 4 doses) should
be administered beginning when the infant reaches age 1
month (Tables 3 and 4).

• Postvaccination testing for anti-HBs and HBsAg should
be performed after completion of the vaccine series, at
age 9–18 months (generally at the next well-child visit).
Testing should not be performed before age 9 months to
avoid detection of anti-HBs from HBIG administered
during infancy and to maximize the likelihood of detect-
ing late HBV infection. Anti-HBc testing of infants is
not recommended because passively acquired maternal
anti-HBc might be detected in infants born to HBV-
infected mothers to age 24 months.
— HBsAg-negative infants with anti-HBs levels >10 mIU/mL

are protected and need no further medical manage-
ment.

— HBsAg-negative infants with anti-HBs levels <10 mIU/mL
should be revaccinated with a second 3-dose series and
retested 1–2 months after the final dose of vaccine.

— Infants who are HBsAg positive should receive appro-
priate follow-up (Appendix A).

• Infants of HBsAg-positive mothers may be breast fed
beginning immediately after birth.

• Although not indicated in the manufacturer’s package
labeling, HBsAg-containing combination vaccines may
be used for infants aged >6 weeks born to HBsAg-
positive mothers to complete the vaccine series after
receipt of a birth dose of single-antigen hepatitis B vac-
cine and HBIG.

Management of Infants Born to Women with Unknown
HBsAg Status

• Women admitted for delivery without documentation of
HBsAg test results should have blood drawn and tested as
soon as possible after admission.

• While test results are pending, all infants born to women
without documentation of HBsAg test results should
receive the first dose of single-antigen hepatitis B vaccine
(without HBIG) <12 hours of birth (Tables 2 and 3).

— If the mother is determined to be HBsAg positive, her
infant should receive HBIG as soon as possible but no
later than age 7 days, and the vaccine series should be
completed according to a recommended schedule for
infants born to HBsAg-positive mothers (Table 3).

— If the mother is determined to be HBsAg negative, the
vaccine series should be completed according to a
recommended schedule for infants born to HBsAg-
negative mothers (Table 3).

— If the mother has never been tested to determine her
HBsAg status, the vaccine series should be completed
according to a recommended schedule for infants born
to HBsAg-positive mothers (Table 3). Administration
of HBIG is not necessary for these infants.

• Because of the potentially decreased immunogenicity of
vaccine in preterm infants weighing <2,000 g, these
infants should receive both single-antigen hepatitis B vac-
cine and HBIG (0.5 mL) if the mother’s HBsAg status
cannot be determined <12 hours of birth. The birth dose
of vaccine should not be counted as part of the 3 doses
required to complete the vaccine series; 3 additional doses
of vaccine (for a total of 4 doses) should be administered
according to a recommended schedule on the basis of the
mother’s HBsAg test result (Table 3).

Vaccination of Pregnant Women

• Pregnant women who are identified as being at risk for
HBV infection during pregnancy (e.g., having more than
one sex partner during the previous 6 months, been evalu-
ated or treated for an STD, recent or current injection-
drug use, or having had an HBsAg-positive sex partner)
should be vaccinated.

• Pregnant women at risk for HBV infection during preg-
nancy should be counseled concerning other methods to
prevent HBV infection.

Implementation

Delivery Hospital Policies and Procedures

• All delivery hospitals should implement policies and pro-
cedures (Box 4) to ensure 1) identification of infants born
to HBsAg-positive mothers and infants born to mothers
with unknown HBsAg status (see Prenatal HBsAg Test-
ing), and 2) initiation of immunization for these infants).
Such policies and procedures should include the follow-
ing standing orders:
— for all pregnant women, review of HBsAg test results

at the time of admission for delivery;
— for women who do not have a documented HBsAg

test result, HBsAg testing as soon as possible after
admission for delivery;
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— identification and management of all infants born to
HBsAg-positive mothers;

— identification and management of all infants born to
mothers with unknown HBsAg status; and

— for all infants, documentation on the infant’s medical
record of maternal HBsAg test results, infant hepatitis
B vaccine administration, and administration of HBIG
(if appropriate).

• Delivery hospitals should enroll in the federally funded
Vaccines for Children (VFC) program to obtain free hepa-
titis B vaccine for administration of the birth dose to new-
borns who are eligible (i.e., Medicaid eligible, American
Indian or Alaska Native, underinsured, or uninsured).

Case-Management Programs to Prevent Perinatal HBV
Infection

• States and localities should establish case-management
programs (Box 5), including appropriate policies, proce-
dures, laws, and regulations, to ensure that
— all pregnant women are tested for HBsAg during each

pregnancy, and
— infants born to HBsAg-positive women and infants

born to women with unknown HBsAg status receive
recommended case management.

• The location of these programs and the methods by which
they operate will depend on multiple factors (e.g., popu-
lation density and annual caseload of HBsAg-positive
women). Programs may be located in state or local health
departments, private health-care systems (e.g., health
maintenance organizations), or institutions (e.g., correc-
tional facility systems). Program administrators will need
to work with prenatal care providers, delivery hospital staff,
pediatric care providers, private health-care systems, and
health departments.

Universal Vaccination of Infants

Recommendations

• All infants should receive the hepatitis B vaccine series as
part of the recommended childhood immunization sched-
ule (Table 5 and Appendix B). (For recommendations on
management of infants born to HBsAg-positive mothers
and infants born to mothers with unknown HBsAg sta-
tus, see Prevention of Perinatal HBV Infection and Man-
agement of Pregnant Women.)

• For all medically stable infants weighing >2,000 g at birth
and born to HBsAg-negative mothers, the first dose of
vaccine should be administered before hospital discharge.
Only single-antigen hepatitis B vaccine should be used
for the birth dose.

BOX 4. Delivery hospital policies and procedures to prevent
perinatal HBV transmission

At time of admission for delivery
• Review hepatitis B surface antigen (HBsAg) status of all

pregnant women.
• Record maternal HBsAg test results on both labor and

delivery record and on infant’s delivery summary sheet.
• Perform HBsAg testing as soon as possible on women who

— do not have a documented HBsAg test result,
— were at risk for HBV infection during pregnancy

(e.g., more than one sex partner in the previous 6
months, evaluation or treatment for a sexually trans-
mitted disease, recent or current injection-drug use,
or HBsAg-positive sex partner), or

— had clinical hepatitis since previous testing.
After delivery
HBsAg-positive mothers and their infants
• Administer single-antigen hepatitis B vaccine and hepa-

titis B immune globulin (HBIG) to all infants born to
HBsAg-positive mothers <12 hours after birth and
record date and time of administration of HBIG and
hepatitis B vaccine in infant’s medical record.

• Provide information regarding hepatitis B to HBsAg-
positive mothers, including
— advice that they may breast feed their infants upon

delivery;
— modes of HBV transmission;
— need for vaccination of their susceptible household,

sexual, and needle-sharing contacts;
— need for substance abuse treatment, if appropriate; and
— need for medical management and possible treat-

ment for chronic hepatitis B.
Mothers with unknown HBsAg status and their infants
• Administer single-antigen hepatitis B vaccine (without

HBIG) to all infants born to mothers with unknown HBsAg
status <12 hours after birth and record date and time of
administration of hepatitis B vaccine on infant’s medical record.

• Alert infant’s pediatric health-care provider if an infant
is discharged before the mother’s HBsAg test result is
available; if the mother is determined to be HBsAg posi-
tive, HBIG should be administered to the infant as soon
as possible, but no later than age 7 days.

All mothers and their infants
• Administer a dose of single-antigen hepatitis B vaccine

to all infants weighing >2,000 g.
• Ensure that all mothers have been tested for HBsAg

prenatally or at the time of admission for delivery and
document test results.

At time infant is discharged
• Provide infant’s immunization record to mother and

remind her to take it to the infant’s first visit to pediat-
ric health-care provider.
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BOX 5. Components of case-management programs to prevent perinatal hepatitis B virus infection

Identify and manage infants born to mothers without
HBsAg test results
• Delivery hospitals should implement policies and pro-

cedures to ensure identification and initiation of
postexposure immunization of infants born to mothers
with unknown HBsAg status at delivery (see Delivery
Hospital Policies and Procedures).

• Delivery hospitals should document the date and time
of birth, date and time of administration of hepatitis B
vaccine, and maternal HBsAg test results for all infants
born to mothers with unknown HBsAg status at the
time of delivery.

Complete the hepatitis B vaccine series
• Practitioners should document the dates of administra-

tion of all doses of the hepatitis B vaccine series for all
infants born to HBsAg-positive mothers.

Complete postvaccination testing
• Health-care providers should document the results of test-

ing for HBsAg and antibody to hepatitis B surface antigen
(anti-HBs) after completion of the hepatitis B vaccine
series for all infants born to HBsAg-positive mothers.

Monitor and evaluate the case management program
• Annually, each program should track

— the number of HBsAg-positive pregnant women;
— the proportion of infants born to HBsAg-positive

women receiving postexposure prophylaxis <12
hours of birth, third vaccine dose by age 6 months,
and postvaccination serologic testing for HBsAg and
anti-HBs;

— the number of delivering women with unknown
HBsAg status; and

— the proportion of infants born to mothers with
unknown HBsAg status receiving hepatitis B vac-
cine within 12 hours of birth.

• Programs should determine reasons for
— >10% difference between expected and identified

number of HBsAg-positive pregnant women;
— <90% completion rates for HBIG and hepatitis B

vaccine <12 hours of birth, third dose by age 6
months, and postvaccination testing for infants born
to HBsAg-positive mothers; and

— <90% completion rates for hepatitis B vaccine <12
hours of birth for infants born to mothers with
unknown HBsAg status.

Test all pregnant women for hepatitis B surface antigen
(HBsAg)
• Health-care providers should test all pregnant women

for HBsAg during each pregnancy.
• HBsAg testing should be incorporated into standard

prenatal testing panels (e.g., blood type, human immuno-
deficiency virus) infection, Rh factor, rubella antibody
titer, and syphilis infection) used by all health-care
providers caring for pregnant women.

• Delivery hospitals should ensure that all pregnant or
delivering women have been tested for HBsAg before
hospital discharge.

• Reporting of HBsAg test status should be included on
hospital-based electronic birth certificates or neonatal
metabolic screening requests.

Report and track HBsAg-positive women
• All HBsAg-positive pregnant women and all women of

childbearing age with HBsAg-positive laboratory results
should be reported to state or local perinatal hepatitis B
prevention programs.

• All HBsAg-positive pregnant women should be entered
into case-management tracking systems.

Provide prenatal HBsAg testing records to delivery
hospitals
• HBsAg test results should be included on all forms (hard

copy, electronic) used by practitioners to record and
transmit information regarding care during pregnancy.

• For all pregnant women, a copy of the original labora-
tory report of HBsAg test results should be transferred
from the prenatal care provider to the delivery hospital.

• Practitioners should document that HBsAg-positive
pregnant women have a copy of the original laboratory
report, that a copy of the original laboartory report is
transferred from the prenatal care provider to the deliv-
ery hospital, and that patients are informed of their
HBsAg test status and advised to notify delivery staff.

Identify and manage infants born to HBsAg-positive
mothers
• Delivery hospitals should implement policies and pro-

cedures to ensure identification and initiation of
postexposure immunization of infants born to HBsAg-
positive mothers (see Delivery Hospital Policies and Pro-
cedures).

• Delivery hospitals should document the date and time
of birth and the date and time of administration of hepa-
titis B immune globulin (HBIG) and hepatitis B vac-
cine for all infants born to HBsAg-positive mothers.
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• On a case-by-case basis and only in rare circumstances,
the first dose may be delayed until after hospital discharge
for an infant who weighs >2,000 g and whose mother is
HBsAg negative.
— When such a decision is made, a physician’s order to

withhold the birth dose and a copy of the original labo-
ratory report indicating that the mother was HBsAg
negative during this pregnancy should be placed in
the infant’s medical record.

— For infants who do not receive a first dose before hos-
pital discharge, the first dose should be administered
no later than age 2 months.

— Situations in which the birth dose should not be
delayed include any high-risk sexual or drug-using
practices of the infant’s mother during pregnancy (e.g.,
having had more than one sex partner during the pre-
vious 6 months or an HBsAg-positive sex partner,
evaluation or treatment for an STD, or recent or cur-
rent injection-drug use) and expected poor compli-
ance with follow-up to initiate the vaccine series.

• Preterm infants weighing <2,000 g and born to HBsAg-
negative mothers should have their first vaccine dose
delayed until 1 month after birth or hospital discharge
(Table 4). For these infants, a copy of the original labora-
tory report indicating that the mother was HBsAg nega-
tive during this pregnancy should be placed in the infant’s
medical record.

• The vaccine series should be completed according to a
recommended schedule with either single-antigen vaccine
or a combination vaccine that contains the hepatitis B
vaccine antigen (e.g., Hib-hepatitis B or DTaP-IPV-
hepatitis B) (Table 2). The final dose in the vaccine series
should not be administered before age 24 weeks (164 days).

• Administration of 4 doses of hepatitis B vaccine to
infants is permissible in certain situations (e.g., when com-
bination vaccines are administered after the birth dose).

• In populations with currently or previously high rates of
childhood HBV infection (i.e., Alaska Natives; Pacific
Islanders; and immigrant families from Asia, Africa, and
other regions with intermediate or high endemic rates of
infection [Figure 1 and Box 2]), the first dose of hepatitis
B vaccine should be administered at birth and the final
dose at age 6–12 months.

Implementation

• All delivery hospitals should implement standing orders
for administration of hepatitis B vaccination as part of
routine medical care of all medically stable infants weigh-
ing >2,000 g at birth (Box 4).

• All delivery hospitals should implement policies and pro-
cedures for management of infants weighing <2,000 g at
birth, including the following:
— ensuring initiation of postexposure immunization of

infants born to HBsAg-positive mothers and infants
born to mothers not screened for HBsAg prenatally
(see Prevention of Perinatal HBV Infection and Man-
agement of Pregnant Women), and

— documentation of maternal HBsAg test results on the
infant’s medical record.

• Prenatal care education should include information
regarding the rationale for and importance of newborn
hepatitis B vaccination.

• States are encouraged to adopt regulations or laws that
require hepatitis B vaccination for entry into child care
and also for entry into kindergarten and/or elementary
school to ensure high vaccine coverage among infants and
children.

Vaccination of Children and Adolescents
Who Were Not Previously Vaccinated

Recommendations

• Hepatitis B vaccination is recommended for all children
and adolescents aged <19 years.

• Children and adolescents who have not previously received
hepatitis B vaccine should be vaccinated routinely at any
age with an appropriate dose and schedule (Tables 2 and
5). Selection of a vaccine schedule should consider the
need to achieve completion of the vaccine series. In all
settings, vaccination should be initiated even though
completion of the vaccine series might not be ensured.

Implementation

• To ensure high vaccination coverage among children and
adolescents, the following measures are recommended:
— All children aged 11–12 years should have a review of

their immunization records and should complete the
vaccine series if they were not previously vaccinated or
were incompletely vaccinated.

— All children and adolescents aged <19 years (includ-
ing internationally adopted children) who were born
in Asia, the Pacific Islands, Africa, or other intermedi-
ate- or high-endemic countries (Figure 1 and Box 2)
or who have at least one parent who was born in one
of these areas should have a review of their immuniza-
tion records and should complete the vaccine series if
they were not previously vaccinated or were incom-
pletely vaccinated.
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— States are encouraged to adopt regulations or laws that
require hepatitis B vaccination before entry into middle
school or its equivalent.

— Vaccination requirements should be considered for
older high school students and for students before col-
lege entry, when feasible.

— States are encouraged to expand or implement immu-
nization registries to include adolescents.

— Hepatitis B vaccine should be offered to all unvacci-
nated adolescents in settings that provide health-care
services to this age group (Box 6), particularly those
who engage in behaviors that place them at high risk
for HBV infection.
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Appendix A
Case Finding and Management of Hepatitis B Surface Antigen (HBsAg)–

Positive Persons During Delivery of Vaccination Services

— Providers should identify children born in high-
endemic countries and provide HBsAg testing and fol-
low-up in all settings that provide health care. Retesting
of persons who were tested for HBsAg in other coun-
tries should be considered.

• Other persons who should be tested for HBsAg as part of
vaccination services include
— all pregnant women (See Prevention of Perinatal HBV

Infection and Management of Pregnant Women),
— persons who receive prevaccination testing for suscep-

tibility and who test positive for anti-HBc (See Pre-
vaccination Testing for Susceptibility),

— hemodialysis patients, and
— nonresponders to vaccination (See Appendix B, Post-

vaccination Testing for Serologic Response).

Management of Persons Identified
as HBsAg Positive

• All persons with HBsAg-positive laboratory results should
be reported to the state or local health department.

• To verify the presence of chronic HBV infection, HBsAg-
positive persons should be retested. The absence of immu-

Chronically infected persons are at high risk for chronic
liver disease and are a major reservoir of hepatitis B virus (HBV)
infection. Foreign-born persons, especially persons from Af-
rica, Asia, and the Pacific Islands, have high* rates of chronic
HBV infection. During delivery of recommended hepatitis B
vaccination services (e.g., HBsAg screening of pregnant women
and serologic testing to assess susceptibility), vaccination pro-
viders will identify persons who are HBsAg positive. These
persons require counseling and medical management for
chronic HBV infection to reduce their risk for chronic liver
disease. Their susceptible household, sexual, and needle-shar-
ing contacts also need to be vaccinated against hepatitis B.

Few programs have been implemented to identify HBsAg-
positive persons, provide or refer these persons for appropri-
ate medical management, and provide vaccination to their
contacts (1). Extending these services to persons identified as
HBsAg positive will help prevent serious sequelae in chroni-
cally infected persons and enhance vaccination strategies for
elimination of HBV transmission. This Appendix addresses
case finding and management of persons with chronic HBV
infection in the context of vaccine delivery. The recommen-
dations are not intended to represent a comprehensive pre-
vention program for chronically infected persons.

Case Finding in the Context
of Vaccination Service Delivery

• All foreign-born persons (including immigrants, refugees,
asylum seekers, and internationally adopted children) born
in Asia, the Pacific Islands, Africa, and other regions with
high endemicity of HBV infection (Box A-1) should be
tested for HBsAg, regardless of vaccination status.
— For all persons born in high-endemic countries who

are applying for permanent U.S. residence, HBsAg
screening and appropriate follow-up on the basis of
HBsAg test results should be included as part of the
required overseas premigration and domestic adjust-
ment-of-visa status medical examination process (2).
HBsAg-positive persons should be considered eligible
for migration and adjustment-of-visa status and coun-
seled and recommended for follow-up medical evalu-
ation and management in U.S. resettlement
communities.

BOX A-1. Geographic areas with high* hepatitis B virus
endemicity

Africa: all countries except Algeria, Egypt, Lybia, and
Tunisia

South Asia: all countries except Afghanistan, Bangladesh,
Bhutan, India, Malaysia, Maldives, Nepal, Pakistan,
and Sri Lanka

Western Pacific: all countries except Australia, Guam,
Japan, and New Zealand

Middle East: Jordan and Saudi Arabia
Eastern Europe and Newly Independent States of the

former Soviet Union: Albania, Armenia, Azerbaijan,
Bulgaria, Croatia, Georgia, Kazakhstan, Kyrgyzstan,
Moldova, Tajikistan, Turkmenistan, and Uzbekistan

Western Europe: Malta
North America: Alaska Natives and indigenous popula-

tions in Northern Canada and Greenland
South America: Amazonian areas of Bolivia, Brazil,

Columbia, Peru, and Venezuela

* Hepatitis B surface antigen prevalence of >8%.

* Hepatitis B surface antigen prevalence of >8%.
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noglobulin M antibody to HBcAg or the persistence of
HBsAg for 6 months indicates chronic HBV infection.

• Persons with chronic HBV infection should be referred
for evaluation by a physician experienced in the manage-
ment of chronic liver disease (3). Certain patients with
chronic hepatitis B will benefit from early intervention
with antiviral treatment or screening to detect hepatocel-
lular carcinoma at an early stage.

• Household, sexual, and needle-sharing contacts of chroni-
cally infected persons should be identified. Unvaccinated
sex partners and household and needle-sharing contacts
should be tested for susceptibility to HBV infection (see
Prevaccination Serologic Testing for Susceptibility) and
should receive the first dose of hepatitis B vaccine imme-
diately after collection of the blood sample for serologic
testing. Susceptible persons should complete the vaccine
series using an age-appropriate vaccine dose and schedule
(see Tables 2 and 6) Persons who are not fully vaccinated
should complete the vaccine series.

• Sex partners of HBsAg-positive persons should be coun-
seled to use methods (e.g., condoms) to protect them-
selves from sexual exposure to infectious body fluids (e.g.,
semen or vaginal secretions) unless they have been dem-
onstrated to be immune after vaccination (i.e., anti-HBs
>10 mIU/mL) or previously infected (anti-HBc positive).

• To prevent or reduce the risk for transmission to others,
HBsAg-positive persons should be advised concerning the
risks for
— perinatal transmission to infants born to HBsAg-

positive women and the need for such infants to
receive hepatitis B vaccine beginning at birth (see Pre-
vention of Perinatal HBV Infection and Management
of Pregnant Women) and

— transmission to household, sexual, and needle-sharing
contacts and the need for such contacts to receive hepa-
titis B vaccine.

• HBsAg-positive persons should also be advised to
— use methods (e.g., condoms) to protect nonimmune

sex partners from acquiring HBV infection from sexual
activity until the sex partners can be vaccinated and
immunity documented;

— cover cuts and skin lesions to prevent the spread of
infectious secretions or blood;

— refrain from donating blood, plasma, tissue, or semen
(organs may be donated to HBV-immune or chroni-
cally infected persons needing a transplant); and

— refrain from sharing household articles (e.g., tooth-
brushes, razors, or personal injection equipment) that
could become contaminated with blood.

• To protect the liver from further harm, HBsAg-positive
persons should be advised to
— avoid or limit alcohol consumption because of the

effects of alcohol on the liver;
— refrain from beginning to take any new medicines,

including over-the-counter and herbal medicines, with-
out consulting their health-care provider; and

— obtain vaccination against hepatitis A if chronic liver
disease is found to be present.

• When seeking medical or dental care, HBsAg-positive per-
sons should be advised to inform those responsible for
their care of their HBsAg status so they can be evaluated
and their care managed appropriately.

• Other counseling messages:
— HBV is not spread by breastfeeding, kissing, hugging,

coughing, ingesting food or water, sharing eating uten-
sils or drinking glasses, or casual contact.

— Persons should not be excluded from school, play, child
care, work, or other settings on the basis of their HBsAg
status unless they are prone to biting (4).

— Involvement with a support group might help patients
cope with chronic HBV infection.
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Appendix B
Immunization Management Issues

response has been achieved (see Postvaccination Testing
for Serologic Response).

• Hepatitis B vaccine and other vaccines administered dur-
ing the same visit should be administered in different
injection sites. When more than one injection must be
administered in the same limb, the anterolateral thigh is
usually the preferred site, with injections separated by
1”–2” to avoid overlap in local reactions.

• For persons at risk for hemorrhage (e.g., persons with
hemophilia), the risk of bleeding after intramuscular
injection can be minimized by use of a 23-gauge (or
smaller) needle, application of direct pressure to the
injection site for >2 minutes, and administration of vac-
cine immediately after infusion of coagulation factor. Sub-
cutaneous administration of vaccine can be considered
for these persons but might result in lower response and
an increased local reaction.

• Hepatitis B vaccine should be stored at 35°–46° F (2°–8° C)
and should not be frozen.

• A vaccine information statement (VIS) must be provided
to recipients of hepatitis B vaccine. The National Child-
hood Vaccine Injury Act of 1986 (42 U.S.C. § 300aa-26)
requires vaccine providers to give a copy of the most cur-
rent vaccine-specific VIS to all recipients (children or their
guardians) of vaccines that are included on the National
Vaccine Injury Compensation Program table maintained
by the Health Resources and Services Administration
(available at http://www. hrsa.gov). Hepatitis B vaccine is
included on this table. The most current VIS for
hepatitis B vaccine is available at http://www.cdc.gov/nip/
publications/vis. Statements in languages other than
English are available from the Immunization Action
Coalition at http://www.immunize.org.

Hepatitis B Immune Globulin (HBIG)
Dose and Administration

• The standard dose of HBIG is 0.5 mL for postexposure
prophylaxis of infants born to hepatitis B surface antigen
(HBsAg)–positive women and 0.06 mL/kg for all other
applications.

• HBIG may be administered simultaneously with hepati-
tis B vaccine but in a different injection site.

• HBIG is administered by intramuscular injection. For
infants, HBIG should be administered intramuscularly

Hepatitis B Vaccine Dose
and Administration

• Recommended vaccine doses vary by product, age of
recipient, and needs of special populations (see Table 2).
Administration of single-antigen or combination vaccine
simultaneously with other childhood vaccines produces
no clinically significant interference in antibody responses
(1–13). Although the antigen contents of vaccines differ,
vaccines made by different manufacturers are interchange-
able, except for the 2-dose schedule used for adolescents
aged 11–15 years, for which only Recombivax HB is
approved. Combination vaccines are not approved for use
as a birth dose because of potential suppression of the
immune response to subsequent doses of the Haemophilus
influenzae type b (Hib) component in Comvax (14) and
possible decreased immunogenicity of the diphtheria com-
ponent of Pediarix when administered at birth.

• Hepatitis B vaccine should be administered by intramus-
cular injection. Injection into the buttock is associated
with decreased immunogenicity (15–18). Intradermal
administration can result in a lower seroconversion rate
and final concentration of antibody to hepatitis B surface
antigen compared with intramuscular administration; lim-
ited data are available to assess long-term protection from
this route of administration (19,20).

• The anterolateral thigh muscle is the recommended site
of administration for neonates (aged <1 month) and
infants (aged 1–12 months). For toddlers (aged 1–2 years)
and older children, either the anterolateral thigh or the
deltoid muscle may be used if the muscle mass is adequate.
The deltoid muscle is the preferred site of administration
for adolescents.

• For intramuscular injection, the needle should be long
enough to reach the muscle mass and prevent vaccine from
seeping into subcutaneous tissue, but not so long as to
involve underlying nerves and blood vessels or bone (21).
The appropriate needle length is usually 5/8” for neonates,
7/8”–1” for infants, and 7/8”–11/4” for toddlers, older chil-
dren, and adolescents. A 22- to 25-gauge needle should
be used.

• Hepatitis B vaccine administered by any route or site other
than intramuscularly in the anterolateral thigh or deltoid
muscle should not be counted as valid and should be
repeated unless serologic testing indicates that an adequate

http://www.hrsa.gov/
http://www.cdc.gov/nip/publications/vis
http://www.cdc.gov/nip/publications/vis
http://www.immunize.org
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in the anterolateral thigh using a 22–25-gauge needle that
is 7/8”–1” in length. For older children and adolescents,
an appropriate muscle mass (i.e., deltoid or gluteal) should
be chosen in which to deliver the larger volumes of HBIG
required for these age groups by using a needle length
appropriate for the person’s age and size (21).

• Vaccination with certain live-virus vaccines (measles,
mumps, rubella, and varicella) should be deferred for at
least 3 months after administration of HBIG because
HBIG can inhibit the response to these vaccines (21).

• HBIG should be stored at 35°–46° F (2°–8° C) and should
not be frozen.

Unknown or Uncertain Vaccination
Status

• A reliable vaccination history is defined as a written, dated
record (personal, school, physician, or immunization reg-
istry) of each dose of a complete series.

• In the majority of clinical practice settings and in situa-
tions when postexposure prophylaxis is indicated (see
Appendix C), providers should accept only written and
dated records (e.g., personal, school, physician, or im-
munization registry) as evidence of vaccination. Although
vaccinations should not be postponed if records cannot
be located, providers should try to locate missing records
by contacting previous health-care providers and search-
ing for personally held records.

• Persons whose records cannot be located should be con-
sidered susceptible and started or continued on the age-
appropriate vaccine schedule.

• Persons who reside in the United States but were vacci-
nated in other countries should be considered fully vacci-
nated if they have written documentation of >3 doses of
vaccine administered at recommended minimum inter-
vals, including the third dose at age >24 weeks. If they
were not vaccinated according to recommended minimum
intervals, they should be revaccinated (see Minimum
Dosing Intervals and Management of Persons Who Were
Incorrectly Vaccinated). Persons without written docu-
mentation of full vaccination should complete the age-
appropriate vaccine series.

Interrupted Vaccine Schedules
• When the hepatitis B vaccine schedule is interrupted, the

vaccine series does not need to be restarted.
• If the series is interrupted after the first dose, the second

dose should be given as soon as possible, and the second

and third doses should be separated by an interval of at
least 8 weeks.

• If only the third dose is delayed, it should be adminis-
tered as soon as possible, after age 24 weeks (164 days).

• It is not necessary to restart the vaccine series for infants
switched from one vaccine brand to another, including
combination vaccines.

Minimum Dosing Intervals
and Management of Persons
Who Were Incorrectly Vaccinated

• The third dose of vaccine must be administered at least 8
weeks after the second dose and should follow the first
dose by at least 16 weeks; the minimum interval between
the first and second doses is 4 weeks. In infants, adminis-
tration of the final dose is not recommended before age
24 weeks (164 days).

• Inadequate doses of hepatitis B vaccine (see Table 2) or
doses received after a shorter-than-recommended dosing
interval should be readministered.

Accelerated Vaccine Schedules
• The Food and Drug Administration (FDA) has not ap-

proved accelerated schedules in which hepatitis B vaccine
is administered more than once in a month. If clinicians
choose to use an accelerated schedule (i.e., doses at days
0, 7, and 14 days), the patient should also receive a booster
dose at least 6 months after the start of the series to pro-
mote long-term immunity.

Hemodialysis Patients and Other
Immunocompromised Persons

• Standard hepatitis B vaccine doses (see Table 2) are ap-
proved by FDA for vaccination of all persons aged <20
years. For hemodialysis patients and other immuno-
compromised persons, higher doses might be more
immunogenic, but no specific recommendations have
been made.

• Serologic testing of hemodialysis patients and other
immunocompromised persons is recommended 1–2
months after administration of the final dose of the pri-
mary vaccine series to determine the need for revaccina-
tion (see Postvaccination Testing for Serologic Response).
In addition, booster doses of vaccine might be needed
(see Booster Doses).
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Prevaccination Serologic Testing
for Susceptibility

• Because of the low prevalence of HBV infection among
infants, children, and adolescents born in the United
States, prevaccination testing for susceptibility usually is
not indicated for these age groups.

• Prevaccination testing for susceptibility is recommended
for unvaccinated household, sexual, and needle-sharing
contacts of HBsAg-positive persons.

• Anti-HBc is the test of choice for prevaccination testing.
• Persons tested for anti-HBc and found to be anti-HBc

negative are susceptible and should complete the vaccine
series.

• Persons found to be anti-HBc positive should be tested
for HBsAg. HBsAg testing may be performed on the same
specimen collected for anti-HBc testing. If the HBsAg
test result is positive, the person should receive appropri-
ate management (see Appendix A).

• In most situations, the first vaccine dose should be
administered immediately after collection of the blood
sample for serologic testing.

Postvaccination Testing for Serologic
Response

Recommendations for postvaccination testing of infants
born to HBsAg-positive women are provided in this report
(see Management of Infants Born to Women Who Are HBsAg
Positive). This section provides recommendations for post-
vaccination testing of other persons.

• Serologic testing for immunity is not necessary after rou-
tine vaccination of infants, children, or adolescents.

• Testing after vaccination is recommended only for the
following persons whose subsequent clinical management
depends on knowledge of their immune status:
— health-care workers;
— chronic hemodialysis patients, HIV-infected persons,

and other immunocompromised persons (e.g., hemato-
poietic stem-cell transplant recipients or persons
receiving chemotherapy), to determine the need for
revaccination and the type of follow-up testing; and

— sex partners of HBsAg-positive persons, to determine
the need for revaccination and the need for other meth-
ods of protection against HBV infection.

• Testing should be performed 1–2 months after adminis-
tration of the last dose of the vaccine series by using a
method that allows determination of a protective level of
anti-HBs (>10 mIU/mL).

• Persons found to have anti-HBs levels of >10 mIU/mL
after the primary vaccine series are considered to be im-
mune.
— Immunocompetent persons have long-term protection

and do not need further periodic testing to assess anti-
HBs levels.

— Immunosuppressed persons might need annual test-
ing to assess anti-HBs levels (see Booster Doses).

• Persons found to have anti-HBs levels of <10 mIU/mL
after the primary vaccine series should be revaccinated.
Administration of three doses on an appropriate schedule
(Table 7), followed by anti-HBs testing 1–2 months after
the third dose, is usually more practical than serologic
testing after one or more doses of vaccine.

• Persons who do not respond to revaccination should be
tested for HBsAg.
— If the HBsAg test result is positive, the persons should

receive appropriate management (see Appendix B), and
any household, sexual, or needle-sharing contacts
should be identified and vaccinated (see Appendix A).

— Persons who test negative for HBsAg should be con-
sidered susceptible to HBV infection and should be
counseled about precautions to prevent HBV infec-
tion and the need to obtain HBIG postexposure pro-
phylaxis for any known or likely parenteral exposure
to HBsAg-positive blood (see Appendix C).

Booster Doses
• Booster doses are not recommended for persons with

normal immune status who were vaccinated as infants,
children, or adolescents. Serologic testing is not recom-
mended to assess antibody levels in any age group, except
in specific circumstances (see Postvaccination Testing for
Serologic Response).

• For hemodialysis patients, the need for booster doses should
be assessed by annual antibody to hepatitis B survace anti-
gen (anti-HBs) testing. A booster dose should be adminis-
tered when anti-HBs levels decline to <10 mIU/mL.

• For other immunocompromised persons (e.g., HIV-
infected persons, hematopoietic stem cell transplant
recipients, and persons receiving chemotherapy), the need
for booster doses has not been determined. Annual anti-
HBs testing and booster doses when anti-HBs levels
decline to <10 mIU/mL should be considered in persons
with an ongoing high risk for exposure.
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Appendix C
Postexposure Prophylaxis of Persons with Discrete Identifiable

Exposures to Hepatitis B Virus (HBV)
This appendix provides recommendations for management

of persons who are exposed to HBV through a discrete, iden-
tifiable exposure to blood or body fluids that contain blood.
Recommendations for management of infants born to moth-
ers who test positive for hepatitis B surface antigen (HBsAg)-
positive mothers are provided in this report (see Prevention of
Perinatal HBV Transmission and Management of Pregnant
Women).

HBsAg-Positive Source
• Unvaccinated persons (Table C-1) or persons known not

to have responded to a complete hepatitis B vaccine series
should receive both hepatitis B immune globulin (HBIG)
and hepatitis B vaccine as soon as possible after exposure
(preferably <24 hours). For sexual exposures, HBIG
should not be administered more than 14 days after ex-
posure. Hepatitis B vaccine may be administered simul-
taneously with HBIG in a separate injection site. The
hepatitis B vaccine series should be completed using the
age-appropriate vaccine dose and schedule (see Tables 2
and 3).

• Persons who are in the process of being vaccinated but
who have not completed the vaccine series should receive
the appropriate dose of HBIG and should complete the
vaccine series.

• Children and adolescents who have written documenta-
tion of a complete hepatitis B vaccine series and who were
did not receive postvaccination testing should receive a
single vaccine booster dose.

Source with Unknown HBsAg Status
• Unvaccinated persons (Table C-1) should receive the hepa-

titis B vaccine series with the first dose initiated as soon as
possible after exposure, preferably <24 hours. The vac-
cine series should be completed using the age-appropri-
ate dose and schedule (see Tables 2, 3, and 5).

• Persons who are not fully vaccinated should complete the
vaccine series.

• Children and adolescents with written documentation of
a complete hepatitis B vaccine series require no further
treatment.

TABLE C-1. Guidelines for postexposure immunoprophylaxis of unvaccinated persons who are exposed to blodo or body fluids
that contain blood
Cause    Action
Discrete exposure to an HBsAg*-positive source
Percutaneous (e.g., bite, needlestick) or mucosal exposure to HBsAg-positive
blood or body fluids that contain blood
Sexual or needle-sharing contact of an HBsAg-positive person
Victim of sexual assault/abuse by a perpetrator who is HBsAg-positive
Discrete exposure to a source with unknown HBsAg status
Victim of sexual assault/abuse by a perpetrator with unknown HBsAg status
Percutaneous (e.g., bite or needclestick) or mucosal exposure to blood or
body fluids that contain blood from a source with unknown HBsAg status
* Hepatitis B surface antigen.
À Immunoprophylaxis should be administered as soon as possible, preferably <24 hours. Studies are limited on the maximum interval after exposure during
which postexposure prophylaxis is effective, but the interval is unlikely to exceed 7 days for percutaneous exposures and 14 days for sexual exposures. The
hepatitis B vaccine series should be completed.

Administer hepatitis B vaccine and hepatitis B immune globulin
(HBIG)À

Administer hepatitis B vaccine and HBIGÀ

Administer hepatitis B vaccine and HBIGÀ

Administer hepatitis B vaccineÀ

Administer hepatitis B vaccineÀ
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Glossary
Terms and Abbreviations Used in This Report

ACIP Advisory Committee on Immunization Practices
ALT alanine aminotransferase
Anti-HBc antibody to hepatitis B core antigen
Anti-HBe antibody to hepatitis B e antigen
Anti-HBs antibody to hepatitis B surface antigen
DTaP diphtheria and tetanus toxoids and acellular pertussis adsorbed
FDA Food and Drug Administration
HBcAg hepatitis B core antigen
HBeAg hepatitis B e antigen
HBIG hepatitis B immune globulin
HBsAg hepatitis B surface antigen
HBV hepatitis B virus
HCC hepatocellular carcinoma
HCV hepatitis C virus
Hib Haemophilus influenzae type b
HIV human immunodeficiency virus
IgM immunoglobulin M
IPV inactivated poliovirus
MS multiple sclerosis
NHANES National Health and Nutrition Examination Survey
VAERS Vaccine Adverse Events Reporting System
VSD Vaccine Safety Datalink



Recommendations and Reports December 23, 2005 / Vol. 54 / No. RR-16

Morbidity and Mortality Weekly Report

depardepardepardepardepartment of health and human sertment of health and human sertment of health and human sertment of health and human sertment of health and human servicesvicesvicesvicesvices
Centers for Disease Control and PreventionCenters for Disease Control and PreventionCenters for Disease Control and PreventionCenters for Disease Control and PreventionCenters for Disease Control and Prevention

Continuing Education Activity Sponsored by CDC
A Comprehensive Immunization Strategy to Eliminate Transmission

of Hepatitis B Virus Infection in the United States
Recommendations of the Advisory Committee on Immunization Practices (ACIP)

Part 1: Immunization of Infants, Children, and Adolescents

You must complete and return the response form electronically or by mail by
December 23, 2008, to receive continuing education credit. If you answer
all of the questions, you will receive an award letter for 3.25 hours Continuing
Medical Education (CME) credit; 0.3 Continuing Education Units (CEUs); or

EXPIRATION — December 23, 2008
3.8 contact hours Continuing Nursing Education (CNE) credit. If you return the
form electronically, you will receive educational credit immediately. If you mail
the form, you will receive educational credit in approximately 30 days. No fees are
charged for participating in this continuing education activity.

By Internet
1. Read this MMWR (Vol. 54, RR-16), which contains the correct answers to

the questions beginning on the next page.
2. Go to the MMWR Continuing Education Internet site at http://www.cdc.

gov/mmwr/cme/conted.html.
3. Select which exam you want to take and select whether you want to register

for CME, CEU, or CNE credit.
4. Fill out and submit the registration form.
5. Select exam questions. To receive continuing education credit, you must

answer all of the questions. Questions with more than one correct answer
will instruct you to “Indicate all that apply.”

6. Submit your answers no later than December 23, 2008.
7. Immediately print your Certificate of Completion for your records.

By Mail or Fax
1. Read this MMWR (Vol. 54, RR-16), which contains the correct answers to

the questions beginning on the next page.
2. Complete all registration information on the response form, including your

name, mailing address, phone number, and e-mail address, if available.
3. Indicate whether you are registering for CME, CEU, or CNE credit.
4. Select your answers to the questions, and mark the corresponding letters on

the response form. To receive continuing education credit, you must
answer all of the questions. Questions with more than one correct answer
will instruct you to “Indicate all that apply.”

5. Sign and date the response form or a photocopy of the form and send no
later than December 23, 2008, to
Fax: 770-488-8555
Mail: MMWR CE Credit

Division of Scientific Communications
Coordinating Center for Health Information and Service, MS K-95
Centers for Disease Control and Prevention
1600 Clifton Rd, N.E.
Atlanta, GA 30333

6. Your Certificate of Completion will be mailed to you within 30 days.

INSTRUCTIONS

ACCREDITATION
Continuing Medical Education (CME). CDC is accredited by the Accreditation Council for Continuing Medical Education to provide continuing
medical education for physicians. CDC designates this educational activity for a maximum of 3.25 hours in category 1 credit toward the AMA Physician’s
Recognition Award. Each physician should claim only those hours of credit that he/she actually spent in the educational activity.
Continuing Education Unit (CEU). CDC has been approved as an authorized provider of continuing education and training programs by the International
Association for Continuing Education and Training. CDC will award 0.3 continuing education units to participants who successfully complete this activity.
Continuing Nursing Education (CNE). This activity for 3.8 contact hours is provided by CDC, which is accredited as a provider of continuing education
in nursing by the American Nurses Credentialing Center’s Commission on Accreditation.

http://www.cdc.gov/mmwr/cme/conted.html
http://www.cdc.gov/mmwr/cme/conted.html


CE-2 MMWR December 23, 2005

Goal and Objectives
This report updates the immunization strategy to eliminate hepatitis B virus (HBV) transmission in the United States. The report includes new recommendations and
implementation strategies for immunization of infants, children, and adolescents. The goal of the report is to provide guidance for health-care professionals to implement
these recommendations and strategies to prevent perinatal HBV transmission, to promote universal vaccination of infants as part of the routine childhood vaccination
schedule, and to promote vaccination of children and adolescents who were not previously vaccinated. Upon completion of this educational activity, the reader should
be able to a) identify ways to maintain high hepatitis B surface antigen (HBsAg) screening rates among pregnant women, b) describe the components of a case management
program for HBsAg-positive women, c) describe methods to ensure that newborn infants of HBsAg-positive mothers and mothers with unknown HBsAg status receive
appropriate immunoprophylaxis, d) describe how to structure programs to increase the number of infants who receive a birth dose of hepatitis B vaccine, e) list ways to
increase vaccine coverage among adolescents, and f) identify ways to increase rates of HBsAg screening and hepatitis B vaccination of foreign-born persons.

To receive continuing education credit, please answer all of the following questions.

1. Components of a health department case-management program to
enhance prevention of perinatal hepatitis B virus (HBV) infection
should ensure that…(Indicate all that apply.)
A. all pregnant women are tested for HBsAg.
B. HBsAg-positive women are reported and tracked.
C. prenatal HBsAg testing records are received by maternity hospitals

before delivery.
D. infants born to HBsAg-positive mothers and infants born to mothers

with unknown HBsAg status are identified and managed.
E. all of the above.

2. All delivery hospitals should implement standing orders for
administration of hepatitis B vaccination before hospital discharge as
part of routine medical care to all medically stable infants weighing
>2,000 g at birth. (Choose the one correct answer.)
A. True.
B. False

3. Which of the following statement(s) regarding HBsAg screening and
vaccination of immigrants and international adoptees is true? (Indicate
all that apply.)
A. All foreign-born persons (including immigrants, refugees, asylum

seekers, and internationally adopted children) from Asia, the Pacific
Islands, and Africa and other countries with HBsAg prevalence >2%
should be tested for HBsAg.

B. Persons who test positive for HBsAg should receive appropriate follow-
up, including counseling, evaluation for chronic liver disease and
antiviral treatment, and vaccination of susceptible household and
sexual contacts.

C. Persons who reside in the United States but who were vaccinated in
other countries should be considered fully vaccinated if they have
written documentation of at least three doses of vaccine administered
at recommended minimum intervals.

D. All of the above.

4. Identify health-care settings in which hepatitis B vaccine should be
offered to all unvaccinated adolescents. (Indicate all that apply.)
A. Drug treatment facilities.
B. Institutions for the developmentally disabled.
C. College health clinics.
D. Family planning clinics.
E. All of the above.

5. Which of the following statements regarding the hepatitis B vaccination
schedule in infants and children are true? (Indicate all that apply.)
A. Administration of the final dose to infants is not recommended before

age 24 weeks.
B. A vaccine series started with a birth dose of single-antigen vaccine

cannot be completed with 3 doses of combination vaccine.
C. No differences in immunogenicity have been observed when one or

two doses of hepatitis B vaccine produced by one manufacturer are
followed by dose(s) from a different manufacturer.

D. Currently licensed formulations for both single-antigen vaccines have
been demonstrated to produce high (>95%) levels of seroprotection
among infants, children, and adolescents when administered in
different schedules.

E. All of the above.

6. Which of the following statements regarding the management of
perinatal HBV exposure are true? (Indicate all that apply.)
A. Passive-active prophylaxis with hepatitis B vaccine and HBIG should

be administered within 12 hours after birth.
B. A vaccine series started with a birth dose of single-antigen vaccine can

be completed with three doses of combination vaccine.
C. Active postexposure prophylaxis with hepatitis B vaccine alone (i.e.,

without HBIG) beginning at birth is frequently used in areas where
implementation of maternal HBsAg testing is difficult (e.g., in Alaska,
Pacific Islands, and developing countries).

D. Although rates of perinatal HBV transmission are higher from HBeAg-
positive mothers compared with HBeAg-negative mothers, testing of
HBsAg-positive pregnant women for HBeAg is not warranted for the
management of the infant because postexposure prophylaxis is
recommended for all infants born to HBsAg-positive women.

E. All of the above.

7. Which best describes your professional activities:
A. Physician.
B. Nurse.
C. Health educator.
D. Office staff.
E. Other.

8. I plan to use these recommendations as the basis for…(Indicate all
that apply.)
A. health education materials.
B. insurance reimbursement policies.
C. local practice guidelines.
D. public policy.
E. other.

9. Overall, the length of the journal report was…
A. much too long.
B. a little too long.
C. just right.
D. a little too short.
E. much too short.

10. After reading this report, I am confident I can identify ways to
maintain high hepatitis B surface antigen (HBsAg) screening rates
among pregnant women.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

11. After reading this report, I am confident I can describe the components
of a case management program for HBsAg-positive women.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.
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12. After reading this report, I am confident I can describe methods to
ensure that newborn infants of HBsAg-positive mothers and mothers
with unknown HBsAg status receive appropriate immunoprophylaxis.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

13. After reading this report, I am confident I can describe how to structure
programs to increase the number of infants who receive a birth dose of
hepatitis B vaccine.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

14. After reading this report, I am confident I can increase vaccine
coverage among adolescents.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

15. After reading this report, I am confident I can identify ways to increase rates
of HBsAg screening and hepatitis B vaccination of foreign-born persons.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

16. The learning outcomes (objectives) were relevant to the goal of this
report.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

17. The instructional strategies used in this report (text, tables, figures,
boxes, and appendices) helped me learn the material.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

18. The content was appropriate given the stated objectives of the report.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.
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Correct answers for questions 1–6.
1. E; 2. A; 3. D; 4. E; 5. A, C, and D; 6. E.

19. The content expert(s) demonstrated expertise in the subject matter.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

20. Overall, the quality of the journal report was excellent.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

21. These recommendations will improve the quality of my practice.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

22. The availability of continuing education credit influenced my
decision to read this report.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

23. The MMWR format was conducive to learning this content.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

24. Do you feel this course was commercially biased? (Indicate yes or no;
if yes, please explain in the space provided.)
A. Yes.
B. No.

25. How did you learn about the continuing education activity?
A. Internet.
B. Advertisement (e.g., fact sheet, MMWR cover, newsletter, or journal).
C. Coworker/supervisor.
D. Conference presentation.
E. MMWR subscription.
F. Other.
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Advisory Committee on Immunization Practices
Membership List, June 2005

Chairman: Myron J. Levin, MD, Professor of Pediatrics and Medicine, University of Colorado Health Sciences Center, Denver, Colorado.
Executive Secretary: Larry Pickering, MD, National Immunization Program, CDC, Atlanta, Georgia.
Members: Jon S. Abramson, MD, Wake Forest University School of Medicine, Winston-Salem, North Carolina; Ban Mishu Allos, MD, Vanderbilt University
School of Medicine, Nashville, Tennessee; Guthrie S. Birkhead, MD, New York State Department of Health, Albany, New York; Judith Campbell, MD, Baylor
College of Medicine, Houston, Texas; Reginald Finger, MD, Focus on the Family, Colorado Springs, Colorado; Janet Gildsdorf, MD, University of Michigan,
Ann Arbor, Michigan; Tracy Lieu, MD, Harvard Pilgrim Health Care and Harvard Medical School, Boston, Massachusetts; Edgar Marcuse, MD, Children’s
Hospital and Regional Medical Center, Seattle, Washington; Julia Morita, MD, Chicago Department of Health, Chicago, Illinois; Gregory Poland, MD,
Mayo Clinic College of Medicine, Rochester, Minnesota; John B. Salamone, National Italian American Foundation, Washington, DC; Patricia Stinchfield,
Children’s Hospital and Clinics, St. Paul, Minnesota; John J. Treanor, MD, University of Rochester School of Medicine and Dentistry, Rochester, New York;
Robin Womeodu, MD, University of Tennessee Health Sciences Center, Memphis, Tennessee.
Ex-Officio Members: James E. Cheek, MD, Indian Health Service, Albuquerque, New Mexico; Wayne Hachey, DO, Department of Defense, Falls Church,
Virginia; Geoffrey S. Evans, MD, Health Resources and Services Administration, Rockville, Maryland; Bruce Gellin, MD, National Vaccine Program Office,
Washington, DC; Linda Murphy, Centers for Medicare and Medicaid Services, Baltimore, Maryland; George T. Curlin, MD, National Institutes of Health,
Bethesda, Maryland; Norman Baylor, MD, Food and Drug Administration, Bethesda, Maryland; Kristin Lee Nichol, MD, Department of Veterans Affairs,
Minneapolis, Minnesota.
Liaison Representatives: American Academy of Family Physicians, Jonathan Temte, MD, Clarence, New York, and Richard Clover, MD, Louisville, Kentucky;
American Academy of Pediatrics, Margaret Rennels, MD, Baltimore, Maryland, and Carol Baker, MD, Houston, Texas; America’s Health Insurance Plans,
Andrea Gelzer, MD, Hartford, Connecticut; American College Health Association, James C. Turner, MD, Charlottesville, Virginia; American College of
Obstetricians and Gynecologists, Stanley Gall, MD, Louisville, Kentucky; American College of Physicians, Kathleen Neuzil, MD, Seattle, Washington;
American Medical Association, Litjen Tan, PhD, Chicago, Illinois; American Pharmacists Association, Stephan L. Foster, PharmD, Memphis, Tennessee;
Association of Teachers of Preventive Medicine, W. Paul McKinney, MD, Louisville, Kentucky; Biotechnology Industry Organization, Clement Lewin, PhD,
Cambridge, Massachusetts; Canadian National Advisory Committee on Immunization, Monica Naus, MD, Vancouver, British Columbia; Health-Care
Infection Control Practices Advisory Committee, Steve Gordon, MD, Cleveland, Ohio; Infectious Diseases Society of America, Samuel L. Katz, MD, Durham,
North Carolina, and William Schaffner, MD, Nashville, Tennessee; London Department of Health, David M. Salisbury, MD, London, United Kingdom;
National Association of County and City Health Officials, Nancy Bennett, MD, Rochester, New York; National Coalition for Adult Immunization, David A.
Neumann, PhD, Bethesda, Maryland; National Immunization Council and Child Health Program, Mexico, Romeo Rodriguez, Mexico City, Mexico; National
Medical Association, Dennis A. Brooks, MD, Baltimore, Maryland; National Vaccine Advisory Committee, Charles Helms, MD, PhD, Iowa City, Iowa;
Pharmaceutical Research and Manufacturers of America, Damian A. Braga, Swiftwater, Pennsylvania, and Peter Paradiso, PhD, Collegeville, Pennsylvania; and
Society for Adolescent Medicine, Amy Middleman, MD, Houston, Texas.

ACIP Hepatitis Vaccines Working Group
Chair: Tracy Lieu, MD, Boston, Massachusetts.
Members: Jon Abramson, MD, Winston-Salem, North Carolina; Beth Bell, MD, Atlanta, Georgia; James E. Cheek, MD, Albuquerque, New Mexico;
Anthony Fiore, MD, Atlanta, Georgia; Stephen Feinstone, MD, Bethesda, Maryland; Robert Frenck, MD, Torrance, California; Stanley Gall, MD, Louisville,
Kentucky; Janet Gildsdorf, MD, Ann Arbor, Michigan; Steve Gordon, MD, Cleveland, Ohio; Samuel L. Katz, MD, Durham, North Carolina; Edgar Marcuse,
MD, Seattle, Washington; Ban Mishu Allos, MD, Nashville, Tennessee; Eric Mast, MD, Atlanta, Georgia; Julia Morita, MD, Chicago, Illinois; William
Schaffner, MD, Nashville, Tennessee; Deborah Wexler, MD, Minneapolis, Minnesota.
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§§ The Emerging Infections Program Influenza Project conducts surveillance
in 60 counties associated with 12 metropolitan areas: San Francisco,
California; Denver, Colorado; New Haven, Connecticut; Atlanta, Georgia;
Baltimore, Maryland; Minneapolis/St. Paul, Minnesota; Albuquerque, New
Mexico; Las Cruces, New Mexico; Albany, New York; Rochester, New York;
Portland, Oregon; and Nashville, Tennessee.

¶¶ The New Vaccine Surveillance Network conducts surveillance in Monroe
County, New York; Hamilton County, Ohio; and Davidson County,
Tennessee.

*** Available at http://www.who.int/csr/disease/avian_influenza/en.

rate reported by the Emerging Infections Program§§ for chil-
dren aged 0–17 years was 0.24 per 10,000. For children aged
0–4 years and 5–17 years, the rate was 0.66 per 10,000 and
0.04 per 10,000, respectively. During October 30, 2005–
January 21, 2006, the preliminary laboratory-confirmed
influenza-associated hospitalization rate for children aged
0–4 years in the New Vaccine Surveillance Network¶¶ was
0.21 per 10,000.

Human Avian Influenza A (H5N1)
No human avian influenza A (H5N1) virus infection has

ever been identified in the United States. From December 2003
through February 13, 2006, a total of 169 laboratory-
confirmed human avian influenza A (H5N1) infections were
reported to WHO from Cambodia, China, Indonesia, Iraq,
Thailand, Turkey, and Vietnam.*** Of these, 91 (54%) were
fatal (Table). This represents an increase of two cases and one
death in China and two cases and two deaths in Indonesia
since February 6, 2006. The majority of infections appear to
have been acquired from direct contact with infected poultry.
No evidence of sustained human-to-human transmission of
H5N1 has been detected, although rare instances of human-
to-human transmission likely have occurred (1).

Reference
1. Ungchusak K, Auewarakul P, Dowell SF, et al. Probable person-to-per-

son transmission of avian influenza A (H5N1). N Engl J Med
2005;352:333–40.

Notice to Readers

Draft of Applied Epidemiology
Competencies

In October 2004, CDC and the Council of State and Terri-
torial Epidemiologists (CSTE) convened a panel to define com-
petencies for applied epidemiology for local, state, and federal
government public health epidemiologists. This panel includes
representatives from state and local health agencies, academia,
private industry, and CDC. The complete draft of defined
competencies for all levels of practicing epidemiologists is now
available for review and comment at http://www.cste.org/
assessment/competencies/indexnew.asp.

Practicing epidemiologists and those employing applied
epidemiologists can also submit questions and comments to
CSTE by e-mail (competencies@cste.org) through March 17,
2006. After the review period, the panel will consider all
information received and revise the competencies for
publication.
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TABLE. Number of laboratory-confirmed human cases and deaths from avian
(H5N1) infection reported to the World Health Organization, by country ð worldw
2006*

Year of onset
2003 2004 2005 2006

No. of No. of No. of No. of No
Country cases Deaths cases Deaths cases Deaths cases Deaths ca
Cambodia 0 0 0 0 4 4 0 0
China 0 0 0 0 8 5 4 3 1
Indonesia 0 0 0 0 17 11 8 7 2
Iraq 0 0 0 0 0 0 1 1
Thailand 0 0 17 12 5 2 0 0 2
Turkey 0 0 0 0 0 0 12 4 1
Vietnam 3 3 29 20 61 19 0 0 9
Total 3 3 46 32 95 41 25 15 16
* As of February 13, 2006.
Errata: Vol. 54, No. RR-16

MMWR Recommendations and Reports, “A Compre-
mmunization Strategy to Eliminate Transmission of
s B Virus Infection in the United States: Recommen-
f the Advisory Committee on Immunization Prac-
IP), Part 1: Immunization of Infants, Children, and
nts,” the following errors occurred:
ge 8, the last two footnotes in Table 2 should read,
sis formulation administered on a 3-dose schedule at
 6 months. ***Two 1.0-mL doses administered at

one site, on a 4-dose schedule at 0,
1, 2, and 6 months.”

On pages 27–28, in the section
titled, “Hepatitis B Immune Globu-
lin (HBIG) Dose and Administra-
tion,” the second sentence of the
third bullet should read, “For neo-
nates (aged <1 month) and infants
(aged 1–12 months), HBIG should
be administered intramuscularly in
the anterolateral thigh using a 22–
25-gauge needle. The appropriate
needle length is usually 5/8" for
neonates and 7/8"–1" for infants.”

 influenza A
ide, 2003ï

Total
. of
ses Deaths
4 4
2 8
5 18
1 1
2 14
2 4
3 42
9 91
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QuickStats
from the national center for health statisticsfrom the national center for health statisticsfrom the national center for health statisticsfrom the national center for health statisticsfrom the national center for health statistics

Age-Adjusted Death Rates* for Parkinson Disease ð
United States, 1973ï2003À

* Per 100,000 standard U.S. population.
À Coded in accordance with the International Classification of Diseases, Eighth
Revision, Adapted, during 1973ï1978 and the Ninth Revision during 1979ï1998.
The Tenth Revision (codes G20-G21) is now in effect.

Annual U.S. death rates for Parkinson disease increased during 1973ï2003. Parkinson disease became
the 14th leading cause of death in the United States in 2003. This increase might be attributable to
multiple factors, including an aging population, greater awareness of the disease, and improved
identification of cases.

SOURCE: Hoyert DL, Heron M, Murphy SL, Kung HC. Health E-Stats. Deaths: final data for 2003.
Hyattsville, MD: US Department of Health and Human Services, CDC; 2006. Available at http://www.
cdc.gov/nchs/products/pubs/pubd/hestats/finaldeaths03/finaldeaths03.htm.
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On page 29, second column, the second sentence of the
second bullet should read, “Administration of three doses on
an appropriate schedule (Table 5), followed by anti-HBs test-
ing 1–2 months after the third dose, is usually more practical
than serologic testing after one or more doses of vaccine.”

Also on page 29, second column, third bullet, the first sub-
bullet should read, “— If the HBsAg test result is positive, the
persons should receive appropriate management, and any
household, sexual, or needle-sharing contacts should be iden-
tified and vaccinated (see Appendix A).”

http://www.cdc.gov/nchs/products/pubs/pubd/hestats/finaldeaths03/finaldeaths03.htm
http://www.cdc.gov/nchs/products/pubs/pubd/hestats/finaldeaths03/finaldeaths03.htm


Policy Statement

April, 1989

AAP News

Confidentiality in Adolescent Health Care (RE9151)

AMERICAN ACADEMY OF PEDIATRICS

This statement was approved as policy by the following organizations: the American Academy of Pediatrics; the American Academy of Family
Physicians; the American College of Obstetricians and Gynecologists; NAACOG-The Organization for Obstetric, Gynecologic, and Neonatal
Nurses; and the National Medical Associations.
        Adolescents tend to underutilize existing health care resources. The issue of confidentiality has been identified, by both providers and
young people themselves, as a significant access barrier to health care.
        Adolescents in the United States, while generally considered healthy, have a range of problems, including some of such severity as to
jeopardize their development and health, their future opportunities and even their lives. To illustrate, there is an urgent need to reduce the
incidence of adolescent suicide, substance abuse, and sexually transmitted diseases and unintended pregnancy.
        As the primary providers of health care to adolescents, we urge the following principles for the guidance of our professional members and
for broad consideration in the development of public policy:

1. Health professionals have an ethical obligation to provide the best possible care and counseling to respond to the needs of their adolescent
patients.
2. This obligation includes every reasonable effort to encourage the adolescent to involve parents, whose support can, in many circumstances,
increase the potential for dealing with the adolescent's problems on a continuing basis.
3. Parents are frequently in a patient relationship with the same providers as their children or have been exercising decision-making
responsibility for their children with these providers. At the time providers establish an independent relationship with adolescents as patients,
the providers should make this new relationship clear to parents and adolescents with regard to the following elements:
* The adolescent will have an opportunity for examination and counseling apart from parents, and the same confidentiality will be preserved
between the adolescent patient and the provider as between the parent/adult and the provider.
* The adolescent must understand under what circumstances (eg, life-threatening emergency), the provider will abrogate this confidentiality.
* Parents should be encouraged to work out means to facilitate communication regarding appointments, payment, or other matters consistent
with the understanding reached about confidentiality and parental support in this transitional period when the adolescent is moving toward
self-responsibility for health care.
4. Providers, parents, and adolescents need to be aware of the nature and effect of laws and regulations in their jurisdictions that introduce
further constraints on these relationships. Some of these laws and regulations are unduly restrictive and in need of revision as a matter of public
policy. Ultimately, the health risks to the adolescent are so impelling that legal barriers and deference to parental involvement should not stand
in the way of needed health care.

----------------
Reaffirmed 1/93, 11/97 COA,  reaffirmed 5/00 COCAN.
The recommendations in this statement do not indicate an exclusive course of treatment or serve as a standard of medical care. Variations,
taking into account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright (c) 1989 by the American Academy of Pediatrics.
No part of this statement may be reproduced in any form or by any means without prior written permission from the American Academy of
Pediatrics except for one copy for personal use.



AMERICAN ACADEMY OF PEDIATRICS
Section on Endocrinology and Committee on Genetics

Technical Report: Congenital Adrenal Hyperplasia

ABSTRACT. The Section on Endocrinology and the
Committee on Genetics of the American Academy of
Pediatrics, in collaboration with experts from the fields
of pediatric endocrinology and genetics, developed this
policy statement as a means of providing up-to-date in-
formation for the practicing pediatrician about current
practice and controversial issues in congenital adrenal
hyperplasia (CAH), including the current status of pre-
natal diagnosis and treatment, the benefits and problem
areas of neonatal screening programs, and the manage-
ment of children with nonclassic CAH. The reference list
is designed to allow physicians who wish more informa-
tion to research the topic more thoroughly.

ABBREVIATIONS. CAH, congenital adrenal hyperplasia; 21-OH,
21-hydroxylase; 17-OHP, 17a-hydroxyprogesterone; AF, amniotic
fluid; HLA, human leukocyte antigen; ACTH, adrenocorticotropic
hormone.

Congenital adrenal hyperplasia (CAH) consists
of a family of disorders caused by reduced
activity of enzymes required for cortisol bio-

synthesis in the adrenal cortex. The most common
defect is 21-hydroxylase (21-OH) deficiency, which
accounts for .90% of all cases of CAH. Classic 21-
hydroxylase deficiency is found in about 1:12 000 to
1:15 000 births; the frequency of nonclassic deficiency
is unknown, although it may occur in up to 3% of
individuals in certain groups. Clinical consequences
of 21-OH deficiency arise primarily from overpro-
duction and accumulation of precursors proximal to
the blocked enzymatic step. These precursors are
shunted into the androgen biosynthesis pathway,
producing virilization in the female fetus or infant
and rapid postnatal growth with accelerated skeletal
maturation, precocious puberty, and short adult stat-
ure in both males and females. Approximately 75%
of patients with classic 21-OH deficiency also have a
defect in their ability to synthesize aldosterone. Such
patients, especially undiagnosed male infants, may
die during the newborn period of shock resulting
from salt wasting.

Recent advances in molecular genetic analysis al-
low for prenatal diagnosis and treatment of at-risk
fetuses. However, controversy remains regarding the
efficacy and safety of prenatal intervention that at-
tempts to minimize prenatal virilization in girls.
Other controversial issues include the optimal regi-

men for postnatal treatments and the effects of long-
term corticosteroid therapy on final height, sexual
function, and fertility. Approximately 20 states in-
clude screening for CAH as a part of their newborn
screening profiles. The cost-effectiveness of the pro-
grams in detecting patients who would not have
been diagnosed before clinical manifestation of CAH
continues to improve as new standards for levels of
17a-hydroxyprogesterone (17-OHP) in premature in-
fants, very sick infants, and infants younger than 24
hours decrease the rate of false-positive results.

This review is designed to provide current infor-
mation on prenatal diagnosis and treatment, the sta-
tus of newborn screening, methods of diagnosis of
affected patients and heterozygote carriers, and
newer treatment approaches for CAH.

PRENATAL DIAGNOSIS AND TREATMENT
The objective of prenatal diagnosis and treatment

of 21-OH deficiency is the prevention of prenatal
virilization in affected female infants and the early
recognition of the potential for salt wasting in the
newborn infant.

Prenatal Diagnosis of 21-OH Deficiency
Prenatal prediction of CAH attributable to classic

21-OH deficiency is possible by using a number of
modalities: determination of amniotic fluid (AF) hor-
mone levels, human leukocyte antigen (HLA) typing
of chorionic villus cells and/or AF cells, and molec-
ular genetic studies of chorionic villus cells and AF
cells. Advances in molecular genetic techniques have
made molecular genetic studies the test of choice.

Prenatal diagnosis of CAH was first reported in
1965, based on elevated levels of AF 17-ketosteroids
and pregnanetriol.1 In 1975, the association between
an elevated 17-OHP concentration in AF and the
birth of an infant with salt-wasting CAH was report-
ed.2 Subsequent reports have confirmed the useful-
ness of AF 17-OHP concentrations for the prenatal
diagnosis of classic CAH attributable to 21-OH defi-
ciency.3–13 Although amniocentesis has been per-
formed routinely during the second trimester in
women at risk of having an infant with CAH, ele-
vated 17-OHP levels in AF obtained as early as 9 to
13 weeks in pregnancies with an affected fetus have
been reported. Androstenedione levels (D4), which
also are elevated in pregnancies in which the fetus is
affected with CAH, provide another diagnostic mea-
surement.

Because the gene for 21-OH has been linked to the
HLA system on chromosome 6, prenatal prediction
of CAH may be made by HLA typing of cultured AF

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2000 by the American Acad-
emy of Pediatrics.

PEDIATRICS Vol. 106 No. 6 December 2000 1511



cells and cultured chorionic villus cells.5,7,10,13–18 Use
of chorionic villus cells permits earlier identification
of the affected fetus than is possible with amniocen-
tesis. In a pregnancy in which the fetus has an HLA
type identical to that of the index case with 21-OH
deficiency, the fetus is predicted to be affected. The
fetus that shares 1 parental haplotype with the index
case is predicted to be a heterozygous carrier, and the
fetus with both haplotypes different from the index
case is predicted to be homozygous normal.

The preferred technique for prenatal diagnosis is
molecular genetic analysis using DNA extracted
from chorionic villus cells or amniocytes for analysis
of CYP21B, C4 and HLA class I and II genes.18–23

Advances in these molecular techniques have made
genetic characterization more reliable and rapid,24

such that in most centers the analysis of fetal
P450c21B genes from chorionic villus cells or amnio-
cytes has largely replaced hormonal and HLA anal-
ysis in the prenatal diagnosis of CAH attributable to
21-OH deficiency.25 Causative mutations can now be
identified on 95% of chromosomes using Southern
blot analysis and selective amplification of the
CYP21B gene by polymerase chain reaction, followed
by allele-specific hybridization with oligonucleotide
probes for a panel of 9 known CYP21B mutations.26

A newly developed, rapid, allele-specific polymerase
chain reaction has been used for prenatal diagnosis.27

Mutations not detected by this approach can be char-
acterized by direct sequencing of CYP21B genes.28,29

Determination of satellite markers also may be infor-
mative. De novo mutations, found in patients with
CAH but not in parents, are found in 1% of disease-
causing CYP21B mutations.28 Accurate prenatal pre-
diction requires the correct molecular genetic analy-
sis of the index case and molecular genetic analysis
and complete hormonal profiling of the parents.

Prenatal Treatment of CAH Attributable to 21-OH
Deficiency

Prenatal treatment of CAH to prevent the viriliza-
tion of an affected female fetus has been considered
desirable by a number of investigators.2,30–33 Because
masculinization of the external genitalia begins at
about 6 to 7 weeks of gestation (8 to 9 weeks after the
last menstrual period),34,35 suppression of the fetal
pituitary-adrenal axis at no later than 6 weeks of
gestation theoretically could prevent ambiguity of
the external genitalia in the female fetus with classic
CAH, whereas therapy after that time would prevent
progression of virilization.

Successful prenatal treatment to ameliorate or pre-
vent virilization of a female fetus with classic CAH
attributable to 21-OH deficiency was first reported in
1984.36 In 2 pregnancies at risk for classic salt-wast-
ing CAH, the mothers were treated with hydrocor-
tisone and dexamethasone, respectively. Subsequent
amniocentesis demonstrated that both infants were
girls and had HLA types identical to those of their
affected siblings, and treatment was continued to
term. At birth, the external genitalia were normal in
the infant whose mother was given dexamethasone
and minimally virilized in the infant whose mother
received hydrocortisone. Postnatally, the diagnosis

of 21-OH deficiency was confirmed in both infants.36

There are reports of .50 affected female infants in
whom prenatal treatment with dexamethasone has
been attempted. The dose of dexamethasone has
ranged between 0.5 and 2 mg/d in 1 to 4 divided
doses. Treatment was begun as early as the 4th week
of pregnancy to as late as the 16th week. In some
cases, treatment was interrupted for 5 to 7 days
before amniocentesis, and, in a few cases, treatment
was discontinued at 21 to 26 weeks.18,21–23,37–53

Fetal Outcome
Of the total number of cases for which data are

available, treatment was considered successful for
almost three fourths of the female infants; approxi-
mately one third had normal genitalia, and two
thirds were described as being mildly virilized with
clitoromegaly, partial labial fusion, or both. In
slightly more than one fourth of all female infants
treated, therapy was unsuccessful, and the infants
had marked genital virilization.

The variability of the results has been attributed to
a number of factors: inadequate dosage, interruption
of treatment, delay in initiating treatment, variability
in maternal metabolic clearance, and variability of
placental metabolism of the administered glucocor-
ticoid.23,50 Variability in onset of fetal sexual differ-
entiation and maternal noncompliance to therapy
also must be considered.23,50

Spontaneous abortion, fetal demise during late
pregnancy, intrauterine growth retardation, liver ste-
atosis, hydrocephalus, agenesis of the corpus callo-
sum, and hypospadias with unilateral cryptorchid-
ism51 have been reported occasionally when mothers
received short-term treatment in unaffected preg-
nancies, as well as in affected pregnancies in which
the mother received prolonged corticosteroid treat-
ment. These events generally have not been consid-
ered related to the treatment or to the disease it-
self.17,45,49,50 In a report of intrauterine growth
retardation in an infant treated successfully for CAH,
however, it was concluded that intrauterine growth
retardation still should be considered “a possible
fetal complication of treatment.”46 In long-term fol-
low-up of most infants treated throughout the preg-
nancy or treated prenatally until midgestation,17,44–50

development seems to be normal, and growth has
been consistent with the family pattern and that of
the other affected siblings.17,41,42,44,45 Rare adverse
events, including failure to thrive and psychomotor
and psychosocial delay in development, have been
observed.51 Long-term follow-up is limited, how-
ever, and detailed neuropsychological evaluations
have not been reported.

In a preliminary report, cognitive and behavioral
development of young children aged 6 months to 5.5
years treated prenatally with dexamethasone be-
cause of risk for CAH was assessed by standard
questionnaires completed by the mothers. The devel-
opment of those children was compared with the
development of children from untreated pregnancies
at risk for CAH.52 No significant differences in cog-
nitive abilities or behavior problems were identi-
fied.50 However, the demonstration of an increased
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frequency of neurologically silent white matter ab-
normalities and temporal lobe atrophy in children
and adults with CAH indicates that the long-term
effects of glucocorticoids on the central nervous sys-
tem are not fully known and must be evaluated
carefully.54 Although experimental treatment given
to animals cannot be directly extrapolated to hu-
mans, high doses of dexamethasone administered
to rhesus monkeys toward the end of gestation were
associated with abnormalities of the fetal brain con-
sisting of neuronal degeneration of hippocampal,
pyramidal, and dentate regions.55 Other animal stud-
ies have focused on long-term cardiovascular risks
of prenatal dexamethasone treatment. Intrauterine
growth retardation, lower kidney weight, oligonephro-
nia, and the development of hypertension in adult-
hood have been demonstrated in rat pups whose
mothers received dexamethasone prenatally.56–58

These studies underscore the need for careful long-
term outcome studies of prenatal dexamethasone
treatment, in which treated mothers and infants are
followed up to determine possible ill effects in later
adult life.

Maternal Complications of Prenatal Treatment
Maternal adverse effects of dexamethasone may

be serious and long-lasting.23,44 Reported adverse
effects include edema, excessive weight gain, irrita-
bility, nervousness, mood swings, hypertension, glu-
cose intolerance, chronic epigastric pain, gastroenter-
itis, cushingoid facial features, increased facial hair
growth, and severe striae with permanent scar-
ring.17,18,23,40,44–47,49,50

In a European survey, adverse effects occurred in
approximately one third of women who were treated
until delivery and for whom data were available.48

Marked weight gain, reported in approximately 25%,
was the most common problem.48 The maternal ad-
verse effects prompted decreasing the dosage or dis-
continuing treatment and may have resulted in non-
adherence with therapy and unsatisfactory genital
outcome for the infant.40,49 Transient symptoms of
glucocorticoid deficiency on tapering or discontinu-
ing treatment have been reported rarely.17,41 A recent
report indicated that one third of the mothers who
received dexamethasone treatment during preg-
nancy would not elect treatment in a future pregnan-
cy.51

Current Recommendations for Prenatal Diagnosis and
Treatment

Prenatal diagnosis and treatment is performed
most commonly in families with a previously af-
fected child with CAH with a defined genetic defect.

Informed consent, in which the risks of possible
maternal adverse effects, variable genital outcome,
and possible but presently unknown long-term ef-
fects of dexamethasone treatment on the treated chil-
dren are discussed, should be obtained from all par-
ents seeking genetic counseling before prenatal
diagnosis and treatment. Mothers with previous
medical or mental conditions that may be aggravated
by dexamethasone, such as psychosis, hypertension,
overt diabetes, gestational diabetes, or toxemia,

should not be treated or should be treated only with
extreme caution. Patients should be referred to cen-
ters with expertise in the prenatal management of
pregnancies at risk for CAH. Treatment should be
initiated by the fifth week of gestation with dexa-
methasone, at a dose of approximately 20 to 25
mg/kg per day, given in 2 or 3 divided doses. Cho-
rionic villus sampling during the 9th to 10th week of
gestation for prenatal diagnosis should be performed
with karyotyping, and, optimally, HLA, CYP21B, and
C4 gene analysis of chorionic villus cells. If chorionic
villus sampling is performed during the 10th to 11th
week, a small amount of AF can be obtained for
hormonal analysis as well, to gain some measure of
fetal adrenal suppression. If the fetus is a boy or an
unaffected girl, treatment is discontinued. If the fetus
is an affected girl, or if prenatal diagnosis by chori-
onic villus sampling is unsuccessful or not per-
formed, treatment is continued. If necessary, for fur-
ther clarification, amniocentesis can be performed at
15 weeks with genetic analysis of amniocytes and
hormonal determination in the AF. If the fetus is an
affected girl, treatment is continued to term. It is
important to note that if the mother is receiving
treatment with dexamethasone, hormonal analysis of
AF is unreliable for prenatal diagnosis. Furthermore,
because only 1 of 8 infants will be an affected girl, 7
of 8 infants will be treated unnecessarily for at least
12 weeks.

Maternal monitoring for physical, hormonal, and
metabolic changes should begin at the initiation of
treatment and should be continued throughout the
pregnancy. The serum estriol level to evaluate ade-
quacy of fetal adrenal suppression and the fasting
blood glucose level should be determined monthly,
and an oral glucose tolerance test should be per-
formed during the second and third trimesters. In the
presence of excessive weight gain, increased blood
pressure, and glucose intolerance or other adverse
effects, prompt intervention should be instituted.
Consideration should be given to reducing the dos-
age of dexamethasone during the second and third
trimesters.

Maternal treatment seems to prevent or reduce
virilization in approximately 75% of affected female
fetuses but has not been uniformly successful in all
pregnancies. Its efficacy and safety remain to be fully
defined. It should be offered only to patients who
have a clear understanding of the possible risks and
benefits and who are able to comply with the need
for close monitoring throughout pregnancy and the
need for long-term follow-up of the infants, children,
and adults treated prenatally.

NEONATAL SCREENING
The major objectives of newborn screening for

CAH attributable to 21-OH deficiency are to identify
infants at risk for the development of life-threatening
adrenal crisis and to prevent the incorrect male sex
assignment of affected female infants with ambigu-
ous genitalia. The former is particularly important
for affected boys whose initial manifestation may be
adrenal crisis. In addition, early identification will
permit the monitoring and treatment of affected in-
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fants and children to prevent postnatal exposure to
excessive androgens and the accompanying clinical
manifestations. In 1977, newborn screening for
21-OH deficiency became possible after development
of the method to measure 17-OHP in a heel-stick
capillary blood specimen on filter paper. A pilot
newborn screening program was developed in
Alaska shortly thereafter. National and regional
screening programs now have been developed
worldwide, and in almost 20 states.59–61 Data on .8
million neonates screened are available. The disorder
occurs in 1 of 21 000 newborns in Japan, 1 of 10 000 to
16 000 in Europe and North America, and 1 of 300 in
Yupik Eskimos of Alaska. About 75% of affected
infants have the salt-losing, virilizing form, and 25%
have the simple virilizing form of the disorder. The
nonclassic form is not detected reliably by newborn
screening.

Newborn Screening Procedures and Cost Analysis
Neonatal screening for CAH requires the follow-

ing procedures for optimal efficiency and effective
screening results: 1) early sample collection, ideally
between 2 and 3 days of life; 2) immediate and reli-
able analysis of 17-OHP levels after sample collec-
tion; 3) optimally chosen 17-OHP cutoff levels that
distinguish affected from unaffected newborns; 4)
immediate and clear communication of presumptive
positive results to the appropriate health care profes-
sional and to family members; and 5) diagnostic
confirmation of newborns with positive screening
results.

All CAH newborn screening programs use the
measurement of 17-OHP in a filter paper blood spot
sample obtained by the heel-stick technique as used
for newborn screening of other disorders. The con-
current screening test procedures for disorders such
as phenylketonuria and congenital hypothyroidism,
which were established before the initiation of CAH
screening, seem to have influenced the age at which
CAH screening samples were collected in many pro-
grams. Although most screening samples for CAH
had been collected between 3 and 5 days after
birth,59,62 recent practices of early discharge from the
nursery and increased numbers of deliveries at birth-
ing centers have resulted in many screening samples
being collected at 1 to 2 days after birth. This may
result in an increased number of false-positive tests.

The majority of screening programs worldwide
use a single screening test without retesting of ques-
tionable 17-OHP levels.62 This single-screen method
offers the advantage of expedited results but may
cause inaccurate classification in borderline cases. A
small number of programs perform a second screen-
ing test of the initial sample to confirm borderline
cases identified in the first screening.62 Although
relatively time-intensive, this approach provides
greater accuracy than the single-screen method. One
program (Manitoba, Canada) collects and tests a sec-
ond sample on request when 17-OHP levels are ele-
vated above the cutoff level in the initial test.62 A
number of programs mandate 2 screenings and rou-
tinely obtain and test a second sample.62–64 In addi-
tion to detecting infants with the salt-wasting form of

CAH and preventing life-threatening adrenal crisis
by using results of the first screening, this approach
is optimal for minimizing false-negative results by
detecting newborns with the simple virilizing and
mild forms of the disorder on the second screening
who may not have been identified initially.59

Laboratory Screening Assay Methods and Cutoff Levels
Three principal assay techniques are used for the

initial screening of CAH in neonates: radioimmuno-
assay, enzyme-linked immunosorbent assay, and
time-resolved fluoroimmunoassay. These assays
measure the 17-OHP concentration in a filter paper
blood spot sample obtained by the heel-stick tech-
nique without prior extraction or purification. The
17-OHP levels measured by direct fluoroimmunoas-
say are significantly higher than levels measured by
radioimmunoassay after extraction. Screening flu-
oroimmunoassay may overestimate 17-OHP levels in
low birth weight infants weighing ,1500 g.65 Al-
though theoretically 17-OHP concentrations in new-
borns should be comparable regardless of the assay
method, there is considerable variation in cutoff lev-
els from one program to another. The 17-OHP cutoff
levels that divide positive from negative screening
test results have been established at greater than the
99th percentile of the mean level in healthy new-
borns or on the basis of a normal range established in
that program or on the experience of other pro-
grams.62 Other sources of variation include the dif-
ferent antibodies and reagents used in the assay sys-
tems, varying thickness and density of the filter
paper used for sample collection, and, most signifi-
cantly, the ethnic background of the reference new-
borns.

Reliability of Screening Tests
The reliability of each screening program is based

on evaluation of both the false-negative and false-
positive rates. There have been extraordinarily few
false-negative results in newborn screening world-
wide.62 The majority of reported false-positive re-
sults have been caused by low birth weight and
premature birth, in which the 17-OHP levels are
invariably higher. Therefore, separate normative ref-
erence levels should be established based on birth
weight or gestational age to minimize an otherwise
unacceptably high false-positive rate. In 1 study, ap-
plication of multitiered weight-adjusted 17-OHP cut-
off levels compared with a 2-tiered criterion reduced
the number of false-positive results requiring imme-
diate follow-up testing by .50%, and the rate was
reduced by .90% among low birth weight infants.65

Two-tier weight-adjusted cutoff levels are being used
by many programs with acceptable false-positive
rates,62 but further modification of the test cutoff
levels and recall procedures is necessary in programs
with persistently high false-positive rates.

As more adequate reference data have been devel-
oped, 17-OHP cutoff levels in low birth weight in-
fants have been adjusted, and the false-positive
rates in preterm screening populations have im-
proved.62,65,66 Issues relating to false-positive results,
however, including the cost of evaluating false-pos-
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itive cases and the undesirable psychological effect
on patients’ families, continue to be problematic.
Therefore, periodic review of 17-OHP cutoff levels is
essential to minimize false-positive and false-nega-
tive rates and ensure high sensitivity and specificity
of neonatal screening tests for CAH. Genotyping for
mutations in CYP21B causing CAH has been sug-
gested as an adjunct to newborn screening.67

DIAGNOSIS
In classic 21-OH deficiency, serum levels of 17-

OHP are markedly elevated. However, 17-OHP lev-
els are normally high during the first 2 to 3 days after
birth and may range as high as levels found in af-
fected patients. By the third day, however, levels in
healthy infants fall, and those in affected infants rise
to clearly diagnostic levels. Ill, unaffected infants and
premature infants may have elevated levels of 17-
OHP. Serum concentrations of testosterone in girls
and androstenedione in boys and girls also are ele-
vated in affected infants. Salt losers may have low
serum sodium and chloride levels, inappropriately
increased urine sodium levels, and elevated levels of
serum potassium and serum urea nitrogen. How-
ever, hyponatremia and hyperkalemia are usually
not present before 7 days of age. Plasma levels of
renin are elevated, and the serum aldosterone level is
inappropriately low for the renin level.

In the late-onset variant of CAH, basal circulating
levels of 17-OHP are not as high as in the classic form
and may even be normal, especially if the specimen
is not obtained in the morning. Therefore, for initial
screening, blood specimens should be obtained be-
tween 7:30 and 8:30 am. Elevated basal 17-OHP lev-
els may suggest the diagnosis, but an adrenocortico-
tropic hormone (ACTH) test with measurement of
serum cortisol and 17-OHP levels is necessary to
confirm the diagnosis. A significant rise in the 17-
OHP level 60 minutes after an intravenous bolus of
0.25 mg of ACTH (1–24) is diagnostic. The 17-OHP–
cortisol ratio is markedly elevated, and there may be
a blunted or absent response in cortisol.

TREATMENT
Administration of glucocorticoids inhibits exces-

sive production of androgens and prevents progres-
sive virilization. A variety of glucocorticoids (hydro-
cortisone, prednisone, dexamethasone) and dosage
schedules have been used for this purpose. Most
often, hydrocortisone (10–20 mg/m2 per 24 hours) is
administered orally in 3 divided doses. There have
been recent problems with consistent dosing with the
liquid formulation of hydrocortisone. Tablets may
give more reliable levels. Infants usually require 2.5
to 5 mg 3 times daily and children, 5 to 10 mg 3 times
daily. The morning dose should be given as early as
possible to blunt the early morning corticotropin
increase that begins during the predawn hours.
Doses must be individualized by monitoring growth,
bone age, and hormonal levels. Patients with distur-
bances of electrolyte regulation (salt losers) and ele-
vated plasma renin activity require a mineralocorti-
coid and sodium supplementation in addition to
the glucocorticoid. Maintenance therapy with fludro-

cortisone acetate (Florinef) (0.05–0.3 mg daily) and
sodium chloride (1–3 g) is usually sufficient to nor-
malize plasma renin activity. Increased doses of glu-
cocorticoid are indicated during periods of stress,
such as infection or surgery, for salt-losing and non–
salt-losing patients.

Non–salt-losing children, particularly boys, fre-
quently are not diagnosed until 3 to 7 years of age, at
which time osseous maturation may be 5 years or
more in advance of chronologic age. Institution of
treatment slows growth and osseous maturation to
more nearly normal rates in some children. In others,
especially if the bone age is 12 years or more, spon-
taneous gonadotropin-dependent puberty may occur
as therapy with hydrocortisone suppresses produc-
tion of adrenal androgens and permits release of
pituitary gonadotropins if the appropriate level of
hypothalamic maturation is present. This form of
superimposed true precocious puberty may be
treated with a long-acting potent luteinizing hor-
mone–releasing hormone analog.

Patients with nonclassic 21-OH deficiency do not
always require treatment. Many are asymptomatic
throughout their lives, or symptoms may develop
during puberty, after puberty, or postpartum. Tradi-
tionally, therapy with lower amounts of glucocorti-
coid than those required for patients with classic
21-OH deficiency have been used. Indications for
treatment include bone age advancement, severe
acne, hirsutism, menstrual irregularity, and infertil-
ity.

The protocol for monitoring these patients varies
with personal preference. Measurements of 24-hour
urinary levels of 17-ketosteroids and pregnanetriol
are unnecessary. Serum levels of 17-OHP, andro-
stenedione, testosterone, and renin, measured pref-
erably between 7:30 and 8:30 am, either before or
shortly after taking the morning medication, usually
provide adequate indices of control. Recent reports
indicate that 17-OHP may be measured reliably and
accurately at home using filter paper techniques.68

Careful monitoring for signs of cortisol and andro-
gen excess, growth and weight gain, pubertal devel-
opment, and osseous maturation is important.

The administration of glucocorticoid must be life-
long for all patients with classic forms of CAH. More
potent glucocorticoids tend to suppress growth more
than hydrocortisone. However, after growth is com-
pleted, prednisone, given once or twice daily, or
dexamethasone, given as a single dose at bedtime,
may result in adequate suppression of androgens.

Heterozygous carriers of 21-OH deficiency have
been identified by measuring the ratio of 17-OHP to
11-deoxycortisol or cortisol 60 minutes after an intra-
venous bolus injection of 0.25 mg of ACTH (1–24)
and, in families with an affected individual, by HLA
genotyping. Molecular characterization, alone or in
combination with hormonal measurements and HLA
genotyping, should be used when available for ge-
netic counseling.

A number of clinical trials have been designed to
evaluate the efficacy of new treatment modalities.
These modalities should be considered experimental
at this time.
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Because it is recognized that patients with Addi-
son’s disease are more easily and successfully treated
than patients with CAH, adrenalectomy for patients
with salt-wasting 21-OH deficiency has been sug-
gested as a possible mode of therapy. This would
eliminate the difficult problems of achieving ade-
quate suppression of adrenal androgens without giv-
ing excessive glucocorticoid, and without the rapid
advancement of bone age and early virilization that
occur with inadequate adrenal androgen suppres-
sion. Adrenalectomy has been performed for treat-
ment of 21-OH deficiency. Long-term follow-up of a
large number of patients will be necessary to deter-
mine the safety and efficacy of this mode of thera-
py.69

Preliminary use of a combination of an antiandro-
gen (to block androgen effect) and an aromatase
inhibitor (to block conversion of androgen to estro-
gen) with a reduced hydrocortisone dose also has
been reported.70,71 Again, long-term studies are
required to determine if this regimen will further
improve the final outcome. The use of synthetic
blockers of the corticotropin-releasing hormone and
corticotropin receptors theoretically could provide a
pharmacologic adrenalectomy and may provide ad-
ditional future treatment options.

CAH is a chronic disease requiring lifelong moni-
toring and treatment. The diagnosis and treatment
are complex, requiring specific training and expertise
to individualize therapy. Thus, a pediatric endocri-
nologist ideally should be involved in the manage-
ment of all children and adolescents with CAH. A
high index of suspicion should be present in any
infant with ambiguous genitalia and nonpalpable
testes, especially in the presence of increased pig-
mentation of nipples, genitalia, and/or skin creases.
A family history of early neonatal deaths or previ-
ously affected family members adds to the risk of
having CAH. Markedly elevated levels of 17-OHP
should prompt immediate evaluation in any new-
born infant. Pediatricians should call their state de-
partment of health to determine if newborn screen-
ing for CAH is available. New molecular techniques
permit early prenatal diagnosis and have made pos-
sible intervention to prevent prenatal virilization in
affected female infants. Early diagnosis through
newborn screening may avert salt-losing crises, par-
ticularly in affected boys, by permitting early initia-
tion of therapy. Although glucocorticoid therapy is
the mainstay of treatment, the outcome has not been
optimal and therapeutic regimens vary. New ap-
proaches to treatment, including adrenalectomy,
combination antiandrogen and aromatase inhibitors,
and synthetic blockers of corticotropin-releasing hor-
mone and corticotropin receptors are under investi-
gation. Support for families is available through a
national CAH group, The Magic Foundation, 1327
North Harlem Avenue, Oak Park, IL, 60302 (http://
www.magicfoundation.org).
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34. Jirásek JE. Principles of reproductive embryology. In: Simpson JL, ed.
Disorders of Sexual Differentiation. New York, NY: Academic Press; 1976:
51–110

35. Saenger P. Abnormal sex differentiation. J Pediatr. 1984;104:1–17
36. David M, Forest MG. Prenatal treatment of congenital adrenal hyper-

plasia resulting from 21-hydroxylase deficiency. J Pediatr. 1984;105:
799–803

37. Knorr D, Bidlingmaier F, Doerr HG, Kuhnle U. Prenatal treatment of a
girl with 21 hydroxylase deficiency [abstract]. Pediatr Res. 1985;19:623

38. Petersen KE, Nielsen MD, Buus O, Couillin P. Congenital adrenal
hyperplasia: prenatal treatment [abstract]. Pediatr Res. 1986;20:1201

39. Romer TE, Ginalska-Malinowska M. Successful prenatal treatment of
congenital adrenal hyperplasia resulting from the 21-hydroxylase
deficiency: is prenatal diagnosis in a mother at risk essential? Endokrynol
Pol. 1987;38:125–130

40. Doerr HG, Sippell WG, Bidlingmaier F, et al. Experience with intrauter-
ine therapy of congenital adrenal hyperplasia (CAH) due to 21-
hydroxylase deficiency [abstract]. In: Proceedings of the 70th Annual
Meeting of the Endocrine Society. New Orleans, LA: Endocrine Society;
1988:21

41. Shapiro E, Santiago JV, Crane JP. Prenatal fetal adrenal suppression
following in utero diagnosis of congenital adrenal hyperplasia. J Urol.
1989;142(2 pt 2):663–668

42. Loeuille GA, David M, Forest MG. Prenatal treatment of congenital
adrenal hyperplasia: report of a new case. Eur J Pediatr. 1990;194:237

43. Forest MG, David M, Betuel H, et al. Prenatal treatment of congenital
adrenal hyperplasia (CAH): successful prevention of sexual ambiguity.
Horm Res. 1990;33(suppl 3):43

44. Pang S, Clark AT, Freeman LC, et al. Maternal side effects of prenatal
dexamethasone therapy for fetal congenital adrenal hyperplasia. J Clin
Endocrinol Metab. 1992;75:249–253

45. Karaviti LP, Mercado AB, Mercado MB, et al. Prenatal diagnosis/
treatment in families at risk for infants with steroid 21-hydroxylase
deficiency (congenital adrenal hyperplasia). J Steroid Biochem Mol Biol.
1992;41:445–451

46. Haan EA, Serjeantson SW, Norman R, et al. Prenatal diagnosis and
successful intrauterine treatment of a female uterus with 21-
hydroxylase deficiency. Med J Aust. 1992;156:132–135

47. Couper JJ, Hutson JM, Warne GL. Hydrometrocolpos following prena-
tal dexamethasone treatment for congenital adrenal hyperplasia (21-
hydroxylase deficiency). Eur J Pediatr. 1993;152:9–11

48. Forest MG, Doerr HG. Prenatal treatment of congenital adrenal hyper-
plasia (CAH) due to 21-hydroxylase deficiency: European experience in
223 pregnancies at risk. Pediatr Res. 1993;33(suppl 5):S3

49. Forest MG, David M, Morel Y. Prenatal diagnosis and treatment of
21-hydroxylase deficiency. J Steroid Biochem Mol Bio. 1993;45:75–82

50. Mercado AB, Wilson RC, Cheng KC, Wei JQ, New MI. Prenatal treat-
ment and diagnosis of congenital adrenal hyperplasia owing to steroid
21-hydroxylase deficiency. J Clin Endocrinol Metab. 1995;80:2014–2020

51. Lajic S, Wedell A, Bui T-H, Ritzen EM, Holst M. Long-term somatic
follow-up of prenatally treated children with congenital adrenal hyper-
plasia. J Clin Endocrinol Metab. 1998;83:3872–3880

52. Trautman PD, Meyer-Bahlburg HF, Postelnek J, New MI. Mothers’
reactions to prenatal diagnostic procedures and dexamethasone treat-
ment of congenital adrenal hyperplasia. J Psychosom Obstet Gynaecol.
1996;17:175–181

53. Miller WL. Prenatal treatment of congenital adrenal hyperplasia: a
promising experimental therapy of unproven safety. Trends Endocrinol
Metab. 1998;9:290–293

54. Nass R, Heier L, Moshang T, et al. Magnetic resonance imaging in the
congenital adrenal hyperplasia population: increased frequency of
white-matter abnormalities and temporal lobe atrophy. J Child Neurol.
1997;12:181–186

55. Uno H, Lohmiller L, Thieme C, et al. Brain damage induced by prenatal
exposure to dexamethasone in fetal rhesus macaques, I: hippocampus.
Brain Res Dev Brain Res. 1990;53:157–167

56. Benediktsson R, Lindsay RS, Noble J, Seckl JR, Edwards CR. Glucocor-
ticoid exposure in utero: new model for adult hypertension [published
correction appears in Lancet. 1993;341:572]. Lancet. 1993;341:339–341

57. Celsi G, Kistner A, Aizman R, et al. Prenatal dexamethasone causes
oligonephronia, sodium retention, and higher blood pressure in the
offspring. Pediatr Res. 1998;44:317–322

AMERICAN ACADEMY OF PEDIATRICS 1517



58. Seckl JR, Miller WL. How safe is long-term prenatal glucocorticoid
treatment? JAMA. 1997;277:1077–1079

59. Pang S, Shook MK. Current status of neonatal screening for congenital
adrenal hyperplasia. Curr Opin Pediatr. 1997;9:419–423

60. Pang S, Hotchkiss J, Drash AL, Levine LS, New MI. Microfilter paper
method for 17 alpha-hydroxyprogesterone radioimmunoassay: its ap-
plication for rapid screening for congenital adrenal hyperplasia. J Clin
Endocrinol Metab. 1977;45:1003–1008

61. Pang S, Murphey W, Levine LS, et al. A pilot newborn screening for
congenital adrenal hyperplasia in Alaska. J Clin Endocrinol Metab. 1982;
55:413–420

62. Newborn Screening Committee, The Council of Regional Network for
Genetic Services (CORN). National Newborn Screening Report, 1994. At-
lanta, GA: The Council of Regional Network for Genetic Services;
January 1999:118–133

63. Pang S, Clark A. Congenital adrenal hyperplasia due to 21-hydroxylase
deficiency: newborn screening and its relationship to the diagnosis and
treatment of the disorder. Screening. 1993;2:105–139

64. Therrell BL, Berenbaum SA, Manter-Kapanke V, et al. Results of screen-
ing 1.9 million Texas newborns for 21-hydroxylase-deficient congenital
adrenal hyperplasia. Pediatrics. 1998;101:583–590

65. al Saedi S, Dean H, Dent W, Stockl E, Cronin C. Screening for congenital
adrenal hyperplasia: the Delfia Screening Test overestimates serum

17-hydroxyprogesterone in preterm infants. Pediatrics. 1996;97:100–102
66. Allen DB, Hoffman GL, Fitzpatrick P, Laessig R, Maby S, Slyper A.

Improved precision of newborn screening for congenital adrenal hyper-
plasia using weight-adjusted criteria for 17-hydroxyprogesterone levels.
J Pediatr. 1997;130:128–133

67. Dixit N, Torresani T, Speiser PW. Genotyping CYP21 as an adjunct to
hormonal screening of newborns for CAH. In. Programs and Abstracts.
New Orleans, LA: The Endocrine Society; 1998;. Abstract P2–151

68. Bode HH, Rivkees SA, Cowley DM, Pardy K, Johnson S. Home moni-
toring of 17 hydroxyprogesterone levels in congenital adrenal hyper-
plasia with filter paper blood samples. J Pediatr. 1999;134:185–189

69. Van Wyk JJ, Gunther DF, Ritzen EM, et al. The use of adrenalectomy as
a treatment for congenital adrenal hyperplasia. J Clin Endocrinol Metab.
1996;81:3180–3190

70. Laue L, Merke DP, Jones JV, Barnes KM, Hill S, Cutler GB Jr. A
preliminary study of flutamide, testolactone, and reduced hydrocorti-
sone dose in the treatment of congenital adrenal hyperplasia. J Clin
Endocrinol Metab. 1996;81:3535–3539

71. Merke, DP, Keil MF, Jones JV, Fields J, Hill S, Cutler G Jr. Flutamide,
testolactone, and reduced hydrocortisone dose maintain normal growth
velocity and bone maturation despite elevated androgen levels in chil-
dren with congenital adrenal hyperplasia. J Clin Endocrinol Metab. 2000;
85:1114–1120

1518 TECHNICAL REPORT: CONGENITAL ADRENAL HYPERPLASIA



AMERICAN ACADEMY OF PEDIATRICS

AMERICAN ACADEMY OF FAMILY PHYSICIANS

AMERICAN COLLEGE OF PHYSICIANS-AMERICAN SOCIETY OF
INTERNAL MEDICINE

A Consensus Statement on Health Care Transitions for Young Adults
With Special Health Care Needs

ABSTRACT. This policy statement represents a con-
sensus on the critical first steps that the medical pro-
fession needs to take to realize the vision of a family-
centered, continuous, comprehensive, coordinated,
compassionate, and culturally competent health care sys-
tem that is as developmentally appropriate as it is tech-
nically sophisticated. The goal of transition in health care
for young adults with special health care needs is to
maximize lifelong functioning and potential through the
provision of high-quality, developmentally appropriate
health care services that continue uninterrupted as the
individual moves from adolescence to adulthood. This
consensus document has now been approved as policy
by the boards of the American Academy of Pediatrics, the
American Academy of Family Physicians, and the Amer-
ican College of Physicians-American Society of Internal
Medicine.

INTRODUCTION

Each year in the United States, nearly half a
million children with special health care needs
cross the threshold into adulthood.1 One gen-

eration ago, most of those with severe disabilities
died before reaching maturity; now more than 90%
survive to adulthood.2 Most young people with spe-
cial health care needs are able to find their way into
and negotiate through adult systems of care.3 How-
ever, many adolescents and young adults with se-
vere medical conditions and disabilities that limit
their ability to function and result in complicating
social, emotional, or behavioral sequelae experience
difficulty transitioning from child to adult health
care. There is a substantial number whose success
depends on more deliberate guidance.4

Children grow up within complex living arrange-
ments, communities, and cultures and receive med-
ical care within an equally complex, interlocking set
of relationships that includes social services, educa-
tion, vocational training, and recreation. Clearly, no
single approach will work equally well for all young
people, and the health care sector cannot work in

isolation from the other professionals and networks
that impact these young people.5 By focusing on the
health care sector in this policy statement, we do not
ignore other critical relationships. Rather, we are
acknowledging that physicians have an important
role in facilitating transitions to adulthood and to
adult health care for young people who are least
likely to do it successfully on their own.

The goals of this policy statement are to ensure
that by the year 2010 all physicians who provide
primary or subspecialty care to young people with
special health care needs 1) understand the rationale
for transition from child-oriented to adult-oriented
health care; 2) have the knowledge and skills to
facilitate that process; and 3) know if, how, and when
transfer of care is indicated.

WHAT IS MEANT BY “HEALTH CARE
TRANSITIONS”?

Transitions are part of normal, healthy develop-
ment and occur across the life span. Transition in
health care for young adults with special health care
needs is a dynamic, lifelong process that seeks to
meet their individual needs as they move from child-
hood to adulthood. The goal is to maximize lifelong
functioning and potential through the provision of
high-quality, developmentally appropriate health
care services that continue uninterrupted as the in-
dividual moves from adolescence to adulthood. It is
patient centered, and its cornerstones are flexibility,
responsiveness, continuity, comprehensiveness, and
coordination.

Physicians are of special importance in this process
because of the frequent contact with many of these
young people and the close relationships that often
develop with them and their families.

A well-timed transition from child-oriented to
adult-oriented health care allows young people to
optimize their ability to assume adult roles and func-
tioning. For many young people with special health
care needs, this will mean a transfer from a child to
an adult health care professional; for many others, it
will involve an ongoing relationship with the same
provider but with a reorientation of clinical interac-

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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tions to mirror the young person’s increasing matu-
rity and emerging adulthood.

Whether the transition entails a transfer of care or
not, all adults with special health care needs deserve
an adult focused primary care physician. This is not
to say that the child health specialist will not have an
ongoing role. Rather, it is to affirm that just as chil-
dren receive optimal primary care in a medical prac-
tice experienced in the care of children, so too adults
benefit from receiving care from physicians who are
trained and experienced in adult medicine.5 Whether
or not a transfer of care occurs, successful transition
requires communication and collaboration among
primary care specialists, subspecialists, young adult
patients, and their families.

WHY IS PLANNING FOR TRANSITIONS
IMPORTANT NOW?

Healthy People 20106 established the goal that all
young people with special health care needs will
receive the services needed to make necessary tran-
sitions to all aspects of adult life, including health
care, work, and independent living. Just as the Indi-
viduals With Disabilities Education Act of 19977 re-
quires a plan for education transition, so too there
should be a plan for health care transition. The chal-
lenges faced by health care professionals include en-
suring age-appropriate care, advocating for im-
proved health insurance coverage, and negotiating
adequate compensation for services provided.

Optimal health care is achieved when every per-
son at every age receives health care that is medically
and developmentally appropriate. The central ratio-
nale for health care transition planning for young
people with special health care needs is to achieve
this goal by ensuring that adults receive primary
medical care from those trained to provide it.

CRITICAL FIRST STEPS TO ENSURING
SUCCESSFUL TRANSITIONING TO ADULT-

ORIENTED HEALTH CARE
1. Ensure that all young people with special health

care needs have an identified health care profes-
sional who attends to the unique challenges of
transition and assumes responsibility for current
health care, care coordination, and future health
care planning. This responsibility is executed in
partnership with other child and adult health care
professionals, the young person, and his or her
family. It is intended to ensure that as transitions
occur, all young people have uninterrupted, com-
prehensive, and accessible care within their com-
munity.

2. Identify the core knowledge and skills required to
provide developmentally appropriate health care
transition services to young people with special
health care needs and make them part of training
and certification requirements for primary care
residents and physicians in practice.

3. Prepare and maintain an up-to-date medical sum-
mary that is portable and accessible. This infor-
mation is critical for successful health care transi-
tion and provides the common knowledge base
for collaboration among health care professionals.

4. Create a written health care transition plan by age
14 together with the young person and family. At
a minimum, this plan should include what ser-
vices need to be provided, who will provide them,
and how they will be financed. This plan should
be reviewed and updated annually and whenever
there is a transfer of care.

5. Apply the same guidelines for primary and pre-
ventive care for all adolescents and young adults,
including those with special health care needs,
recognizing that young people with special health
care needs may require more resources and ser-
vices than do other young people to optimize their
health. Examples of such guidelines include the
American Medical Association’s Guidelines for Ad-
olescent Preventive Services (GAPS),8 the National
Center for Education in Maternal and Child
Health’s Bright Futures: Guidelines for Health Super-
vision of Infants, Children, and Adolescents,9 and the
US Public Health Service’s Guidelines to Clinical
Preventive Services.10

6. Ensure affordable, continuous health insurance
coverage for all young people with special health
care needs throughout adolescence and adult-
hood. This insurance should cover appropriate
compensation for 1) health care transition plan-
ning for all young people with special health care
needs, and 2) care coordination for those who
have complex medical conditions.
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THE BIRTH of an intersex child prompts a long-term management strategy that
involves myriad professionals working with the family. There has been

progress in diagnosis, surgical techniques, understanding psychosocial issues, and
recognizing and accepting the place of patient advocacy. The Lawson Wilkins
Pediatric Endocrine Society and the European Society for Paediatric Endocrinology
considered it timely to review the management of intersex disorders from a broad
perspective, review data on longer-term outcome, and formulate proposals for
future studies. The methodology comprised establishing a number of working
groups, the membership of which was drawn from 50 international experts in the
field. The groups prepared previous written responses to a defined set of questions
resulting from evidence-based review of the literature. At a subsequent gathering
of participants, a framework for a consensus document was agreed. This article
constitutes its final form.

NOMENCLATURE AND DEFINITIONS
Advances in identification of molecular genetic causes of abnormal sex with
heightened awareness of ethical issues and patient advocacy concerns necessitate
a reexamination of nomenclature.1 Terms such as “intersex,” “pseudohermaphro-
ditism,” “hermaphroditism,” “sex reversal,” and gender-based diagnostic labels are
particularly controversial. These terms are perceived as potentially pejorative by
patients2 and can be confusing to practitioners and parents alike. We propose the
term “disorders of sex development” (DSD), as defined by congenital conditions in
which development of chromosomal, gonadal, or anatomic sex is atypical.

The proposed changes in terminology are summarized in Table 1. A modern
lexicon is needed to integrate progress in molecular genetic aspects of sex devel-
opment. Because outcome data in individuals with DSD are limited, it is essential
to use precision when applying definitions and diagnostic labels.3,4 It is also
appropriate to use terminology that is sensitive to the concerns of patients. The
ideal nomenclature should be sufficiently flexible to incorporate new information
yet robust enough to maintain a consistent framework. Terms should be descrip-
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tive and reflect genetic etiology when available and ac-
commodate the spectrum of phenotypic variation. Cli-
nicians and scientists must value the nomenclature’s
use, and it must be understandable to patients and their
families. An example of how the proposed nomenclature
could be applied in a classification of DSD is shown in
Table 2.

Psychosexual development is traditionally conceptu-
alized as 3 components: “gender identity” refers to a
person’s self-representation as male or female (with the
caveat that some individuals may not identify exclu-
sively with either); “gender role” (sex-typical behaviors)
describes the psychological characteristics that are sexu-
ally dimorphic within the general population, such as
toy preferences and physical aggression; and “sexual
orientation” refers to the direction(s) of erotic interest
(heterosexual, bisexual, homosexual) and includes be-
havior, fantasies, and attractions. Psychosexual develop-
ment is influenced by multiple factors such as exposure
to androgens, sex chromosome genes, and brain struc-
ture, as well as social circumstance and family dynamics.

Gender dissatisfaction denotes unhappiness with as-
signed sex. Causes of gender dissatisfaction, even among
individuals without DSD, are poorly understood. Gender

dissatisfaction occurs more frequently in individuals
with DSD than in the general population but is difficult
to predict from karyotype, prenatal androgen exposure,
degree of genital virilization, or assigned gender.5–7 Pre-
natal androgen exposure is clearly associated with other
aspects of psychosexual development.8,9 There are dose-
related effects on childhood play behavior in girls with
congenital adrenal hyperplasia (CAH), whereby those
with the more severe mutations and marked genital
virilization play more with boys’ toys.10 Prenatal andro-
gen exposure is also associated with other psychological
characteristics such as maternal interest and sexual ori-
entation. It is important to emphasize the separability of
sex-typical behavior, sexual orientation, and gender
identity. Thus, homosexual orientation (relative to sex
of rearing) or strong cross-sex interest in an individual
with DSD is not an indication of incorrect gender assign-
ment. Understanding variations in psychosexual devel-
opment in individuals with DSD requires reference to
studies in nonhuman species that show marked but
complex effects of androgens on sex differentiation of
the brain and on behavior. Outcomes can be influenced
by the timing, dose, and type of androgen exposure,
receptor availability, and modification by the social en-
vironment.11–14

Data from rodent studies suggest that sex chromo-
some genes may also influence brain structure and be-
havior directly.15,16 However, studies in individuals with
complete androgen insensitivity syndrome (CAIS) do
not indicate a behavioral role for Y-chromosome genes,
although data are limited.17 Sex differences in brain
structures have been identified across species, some of
which coincide with pubertal onset, perhaps suggesting
hormonal responsivity.18–20 The limbic system and hypo-
thalamus, both of which play a role in reproduction,
show sex differences in specific nuclei, but it is not clear

TABLE 1 Proposed Revised Nomenclature

Previous Proposed

Intersex DSD
Male pseudohermaphrodite, undervirilization of
an XY male, and undermasculinization of an
XY male

46,XY DSD

Female pseudohermaphrodite, overvirilization
of an XX female, and masculinization of an
XX female

46,XX DSD

True hermaphrodite Ovotesticular DSD
XX male or XX sex reversal 46,XX testicular DSD
XY sex reversal 46,XY complete

gonadal dysgenesis

TABLE 2 An Example of a DSD Classification

Sex Chromosome DSD 46,XY DSD 46,XX DSD

45,X (Turner syndrome and variants) Disorders of gonadal (testicular) development: (1)
complete gonadal dysgenesis (Swyer
syndrome); (2) partial gonadal dysgenesis; (3)
gonadal regression; and (4) ovotesticular DSD

Disorders of gonadal (ovarian) development: (1)
ovotesticular DSD; (2) testicular DSD (eg, SRY�,
duplicate SOX9); and (3) gonadal dysgenesis

47,XXY (Klinefelter syndrome and variants) Disorders in androgen synthesis or action: (1)
androgen biosynthesis defect (eg, 17-
hydroxysteroid dehydrogenase deficiency,
5�RD2 deficiency, StAR mutations); (2) defect
in androgen action (eg, CAIS, PAIS); (3)
luteinizing hormone receptor defects (eg,
Leydig cell hypoplasia, aplasia); and (4)
disorders of anti-Müllerian hormone and anti-
Müllerian hormone receptor (persistent
Müllerian duct syndrome)

Androgen excess: (1) fetal (eg, 21-hydroxylase
deficiency, 11-hydroxylase deficiency); (2)
fetoplacental (aromatase deficiency, POR �P450
oxidoreductase�); and (3) maternal (luteoma,
exogenous, etc)

45,X/46,XY (MGD, ovotesticular DSD) Other (eg, cloacal exstrophy, vaginal atresia,
MURCS �Müllerian, renal, cervicothoracic somite
abnormalities�, other syndromes)

46,XX/46,XY (chimeric, ovotesticular DSD)

Although consideration of karyotype is useful for classification, unnecessary reference to karyotype should be avoided; ideally, a system based on descriptive terms (eg, androgen insensitivity
syndrome) should be used wherever possible. StAR indicates steroidogenic acute regulatory protein.
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when these differences emerge. Interpretation of sex
differences is complicated by the effect of cell death and
synaptic pruning on normal maturation and by effects of
experience on the brain. Structure of the brain is not
currently useful for gender assignment.

INVESTIGATION ANDMANAGEMENT OF DSD

General Concepts of Care
Optimal clinical management of individuals with DSD21

should comprise the following: (1) gender assignment
must be avoided before expert evaluation in newborns;
(2) evaluation and long-term management must be per-
formed at a center with an experienced multidisciplinary
team; (3) all individuals should receive a gender assign-
ment; (4) open communication with patients and fami-
lies is essential, and participation in decision-making is
encouraged; and (5) patient and family concerns should
be respected and addressed in strict confidence.

The initial contact with the parents of a child with a
DSD is important, because first impressions from these
encounters often persist. A key point to emphasize is
that the child with a DSD has the potential to become a
well-adjusted, functional member of society. Although
privacy needs to be respected, a DSD is not shameful. It
should be explained to the parents that the best course of
action may not be clear initially, but the health care team
will work with the family to reach the best possible set of
decisions in the circumstances. The health care team
should discuss with the parents what information to
share in the early stages with family members and
friends. Parents need to be informed about sexual
development, and Web-based information may be
helpful, provided the content and focus of the information
is balanced and sound.

Ample time and opportunity should be made for con-
tinued discussion with review of information previously
provided.1

The Multidisciplinary Team
Optimal care for children with DSD requires an experi-
enced multidisciplinary team that is generally found in
tertiary care centers. Ideally, the team includes pediatric
subspecialists in endocrinology, surgery, and/or urology,
psychology/psychiatry, gynecology, genetics, neonatol-
ogy, and, if available, social work, nursing, and medical
ethics.22 Core composition will vary according to DSD
type, local resources, developmental context, and loca-
tion. Ongoing communication with the family’s primary
care physician is essential.23

The team has a responsibility to educate other health
care staff in the appropriate initial management of af-
fected newborns and their families. For new patients
with DSD, the team should develop a plan for clinical
management with respect to diagnosis, gender assign-
ment, and treatment options before making any recom-
mendations. Ideally, discussions with the family are
conducted by one professional with appropriate commu-
nication skills.24 Transitional care should be organized
with the multidisciplinary team operating in an environ-
ment that includes specialists with experience in both
pediatric and adult practice. Support groups can have an
important role in the delivery of care to patients with
DSD and their families25 (see Appendix 1).

Clinical Evaluation
A family and prenatal history, a general physical exam-
ination with attention to any associated dysmorphic fea-
tures, and an assessment of the genital anatomy in com-
parison to published norms need to be recorded (Table
3). Criteria that suggest DSD include (1) overt genital
ambiguity (eg, cloacal exstrophy), (2) apparent female
genitalia with an enlarged clitoris, posterior labial fusion,
or an inguinal/labial mass, (3) apparent male genitalia
with bilateral undescended testes, micropenis, isolated
perineal hypospadias, or mild hypospadias with unde-

TABLE 3 Anthropometric Measurements of the External Genitalia

Sex Population Age Stretched Penile Length,
Mean � SD, cm (Males),

or Clitoral Length,
Mean � SD, mm

(Females)

Penile Width,
Mean � SD, cm (Males),

or Clitoral Width,
Mean � SD, mm

(Females)

Mean Testicular Volume, mL
(Males), or Perineum Length,

Mean � SD, mm
(Females)

Ref No.

M United States 30 wk GA 2.5� 0.4 26
M United States Term 3.5� 0.4 1.1� 0.1 0.52 (median) 26 and 27
M Japan Term to 14 y 2.9� 0.4 � 8.3� 0.8 28
M Australia 24–36 wk GA 2.27 � (0.16 GA) 29
M China Term 3.1� 0.3 1.07� 0.09 30
M India Term 3.6� 0.4 1.14� 0.07 30
M North America Term 3.4� 0.3 1.13� 0.08 30
M Europe 10 years 6.4� 0.4 0.95–1.20 27 and 31
M Europe Adult 13.3� 1.6 16.5–18.2 27 and 31
F United States Term 4.0� 1.24 3.32� 0.78 32
F United States Adult nulliparous 15.4� 4.3 33
F United States Adult 19.1� 8.7 5.5� 1.7 31.3� 8.5 34

GA indicates gestational age.
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scended testis, (4) a family history of DSD such as CAIS,
and (5) a discordance between genital appearance and a
prenatal karyotype. Most causes of DSD are recognized
in the neonatal period; later presentations in older chil-
dren and young adults include (1) previously unrecog-
nized genital ambiguity, (2) inguinal hernia in a female,
(3) delayed or incomplete puberty, (4) virilization in a
female, (5) primary amenorrhea, (6) breast develop-
ment in a male, and (7) gross and occasionally cyclic
hematuria in a male.

Diagnostic Evaluation
Considerable progress has been made with understand-
ing the genetic basis of human sexual development,35 yet
a specific molecular diagnosis is identified in only �20%
of cases of DSD. The majority of virilized 46,XX infants
will have CAH. In contrast, only 50% of 46,XY children
with DSD will receive a definitive diagnosis.36,37 Diagnos-
tic algorithms do exist, but with the spectrum of findings
and diagnoses, no single evaluation protocol can be rec-
ommended in all circumstances. Some tests, such as
imaging by ultrasound, are operator dependent. Hor-
mone measurements need to be interpreted in relation
to the specific assay characteristics and to normal values
for gestational and chronological age. In some cases,
serial measurements may be needed.

First-line testing in newborns includes karyotyping
with X- and Y-specific probe detection (even when pre-
natal karyotype is available), imaging (abdominopelvic
ultrasound), measurement of 17-hydroxyprogesterone,
testosterone, gonadotropins, anti-Müllerian Hormone,
and serum electrolytes, and urinalysis. The results of
these investigations are generally available within 48
hours and will be sufficient for making a working diag-
nosis. Decision-making algorithms are available to guide
additional investigation.38 These assessments include hu-
man chorionic gonadotropin– and adrenocorticotropin-
stimulation tests to assess testicular and adrenal steroid
biosynthesis, urinary steroid analysis by gas chromatog-
raphy mass spectroscopy, imaging studies, and biopsies
of gonadal material. Some gene analyses are performed
in clinical service laboratories. However, current molec-
ular diagnosis is limited by cost, accessibility, and quality
control.39 Research laboratories provide genetic testing,
including functional analysis, but may face restrictions
on communicating results.40

Gender Assignment in Newborns
Initial gender uncertainty is unsettling and stressful for
families. Expediting a thorough assessment and decision
is required. Factors that influence gender assignment
include diagnosis, genital appearance, surgical options,
need for lifelong replacement therapy, potential for fer-
tility, views of the family, and, sometimes, circumstances
relating to cultural practices. More than 90% of patients
with 46,XX CAH41 and all patients with 46,XY CAIS

assigned female in infancy42 identify as females. Evi-
dence supports the current recommendation to raise
markedly virilized 46,XX infants with CAH as female.43

Approximately 60% of 5-�-reductase (5�RD2)-deficient
patients assigned female in infancy and virilizing at pu-
berty (and all assigned male) live as males.5 In 5�RD2
and possibly 17�-hydroxysteroid dehydrogenase defi-
ciencies, for which the diagnosis is made in infancy, the
combination of a male gender identity in the majority
and the potential for fertility (documented in 5�RD2 but
unknown in 17�-hydroxysteroid dehydrogenase defi-
ciencies) should be discussed when providing evidence
for gender assignment.5,44,45 Among patients with partial
androgen insensitivity syndrome (PAIS), androgen bio-
synthetic defects, and incomplete gonadal dysgenesis,
there is dissatisfaction with the sex of rearing in �25%
of individuals whether raised male or female.46 Available
data support male rearing in all patients with micrope-
nis, taking into account equal satisfaction with assigned
gender in those raised male or female but no need for
surgery and the potential for fertility in patients reared
male.42 Those making the decision on sex of rearing for
those with ovotesticular DSD should consider the poten-
tial for fertility on the basis of gonadal differentiation
and genital development and assuming that the genitalia
are, or can be made, consistent with the chosen sex. In
the case of mixed gonadal dysgenesis (MGD), factors to
consider include prenatal androgen exposure, testicular
function at and after puberty, phallic development, and
gonadal location. Individuals with cloacal exstrophy
reared female show variability in gender identity out-
come, but �65% seem to live as female.6

Surgical Management
The surgeon has a responsibility to outline the surgical
sequence and subsequent consequences from infancy to
adulthood. Only surgeons with expertise in the care of
children and specific training in the surgery of DSD
should perform these procedures. Parents now seem to
be less inclined to choose surgery for less severe clitoro-
megaly.47 Surgery should only be considered in cases of
severe virilization (Prader III–V) and be performed in
conjunction, when appropriate, with repair of the com-
mon urogenital sinus. Because orgasmic function and
erectile sensation may be disturbed by clitoral surgery,
the surgical procedure should be anatomically based to
preserve erectile function and the innervation of the
clitoris. Emphasis is on functional outcome rather than a
strictly cosmetic appearance. It is generally felt that sur-
gery that is performed for cosmetic reasons in the first
year of life relieves parental distress and improves at-
tachment between the child and the parents48–51; the
systematic evidence for this belief is lacking.

Currently, there is inadequate evidence in relation to
establishment of functional anatomy to abandon the
practice of early separation of the vagina and urethra.52

PEDIATRICS Volume 118, Number 2, August 2006 e491



The rationale for early reconstruction is based on guide-
lines on the timing of genital surgery from the American
Academy of Pediatrics,53 the beneficial effects of estrogen
on tissue in early infancy, and the avoidance of potential
complications from the connection between the urinary
tract and peritoneum via the Fallopian tubes. It is antic-
ipated that surgical reconstruction in infancy will need
to be refined at the time of puberty.54–56 Vaginal dilata-
tion should not be undertaken before puberty. The sur-
geon must be familiar with a number of operative tech-
niques to reconstruct the spectrum of urogenital sinus
disorders. An absent or inadequate vagina (with rare
exceptions) requires a vaginoplasty performed in adoles-
cence when the patient is psychologically motivated and
a full partner in the procedure. No one technique has
been universally successful; self-dilatation, skin substi-
tution, and bowel vaginoplasty each have specific ad-
vantages and disadvantages.

In the case of a DSD associated with hypospadias,57

standard techniques for surgical repair such as chordee
correction, urethral reconstruction, and the judicious
use of testosterone supplementation apply. The magni-
tude and complexity of phalloplasty in adulthood should
be taken into account during the initial counseling pe-
riod if successful gender assignment depends on this
procedure.58 At times, this may affect the balance of
gender assignment. Patients must not be given unreal-
istic expectations about penile reconstruction, including
the use of tissue engineering. There is no evidence that
prophylactic removal of asymptomatic discordant struc-
tures, such as a utriculus or Müllerian remnants, is re-
quired, although symptoms in the future may indicate
surgical removal. For the male who has a successful
neophalloplasty in adulthood, an erectile prosthesis may
be inserted but has a high morbidity.

The testes in patients with CAIS35 and those with
PAIS, raised female, should be removed to prevent ma-
lignancy in adulthood. The availability of estrogen-re-
placement therapy allows for the option of early removal
at the time of diagnosis that also takes care of the asso-
ciated hernia, psychological problems with the presence
of testes, and the malignancy risk. Parental choice allows
deferment until adolescence, recognizing that the earli-
est reported malignancy in CAIS is at 14 years of age.59

The streak gonad in a patient with MGD raised male
should be removed laparoscopically (or by laparotomy)
in early childhood.35 Bilateral gonadectomy is performed
in early childhood in females (bilateral streak gonads)
with gonadal dysgenesis and Y-chromosome material. In
patients with androgen biosynthetic defects raised fe-
male, gonadectomy should be performed before pu-
berty. A scrotal testis in patients with gonadal dysgenesis
is at risk for malignancy. Current recommendations are
testicular biopsy at puberty seeking signs of the prema-
lignant lesion termed carcinoma in situ or undifferenti-
ated intratubular germ cell neoplasia. If positive, the

option is sperm banking before treatment with local
low-dose radiotherapy that is curative.60

Surgical management in DSD should also consider
options that will facilitate the chances of fertility. In
patients with a symptomatic utriculus, removal is best
performed laparoscopically to increase the chance of
preserving continuity of the vas deferens. Patients with
bilateral ovotestes are potentially fertile from functional
ovarian tissue.35,61 Separation of ovarian and testicular
tissue can be technically difficult and should be under-
taken, if possible, in early life.

Sex-Steroid Replacement
Hypogonadism is common in patients with dysgenetic
gonads, defects in sex-steroid biosynthesis, and resis-
tance to androgens. The timing of initiation of puberty
may vary, but this is an occasion that provides an op-
portunity to discuss the condition and set a foundation
for long-term adherence to therapy. Hormonal induc-
tion of puberty stimulates replication of normal pubertal
maturation to induce secondary sexual characteristics, a
pubertal growth spurt, and optimal bone mineral accu-
mulation, together with psychosocial support for psy-
chosexual maturation.62 Intramuscular depot injections
of testosterone esters are commonly used in males; an-
other option is oral testosterone undecanoate, and trans-
dermal preparations are also available.63–65 Patients with
PAIS may require supraphysiologic doses of testosterone
for optimal effect.66 Females with hypogonadism require
estrogen supplementation to induce pubertal changes
and menses. A progestin is usually added after break-
through bleeding develops or within 1 to 2 years of
continuous estrogen. There is no evidence that the ad-
dition of cyclic progesterone is beneficial in women
without a uterus.

Psychosocial Management
Psychosocial care provided by mental health staff with
expertise in DSD should be an integral part of manage-
ment to promote positive adaptation. This expertise can
facilitate team decisions about gender assignment/reas-
signment, timing of surgery, and sex-hormone replace-
ment. Psychosocial screening tools that identify families
at risk for maladaptive coping with a child’s medical
condition are available.67 Once the child is sufficiently
developed for a psychological assessment of gender iden-
tity, such an evaluation must be included in discussions
about gender reassignment. Gender identity develop-
ment begins before the age of 3 years,68 but the earliest
age at which it can be reliably assessed remains unclear.
The generalization that the age of 18 months is the
upper limit of imposed gender reassignment should be
treated with caution and viewed conservatively. Atypi-
cal gender-role behavior is more common in children
with DSD than in the general population but should not
be taken as an indicator for gender reassignment. In
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affected children and adolescents who report significant
gender dysphoria, a comprehensive psychological eval-
uation69 and an opportunity to explore feelings about
gender with a qualified clinician is required over a period
of time. If the desire to change gender persists, the
patient’s wish should be supported and may require the
input of a specialist skilled in the management of gender
change.

The process of disclosure concerning facts about
karyotype, gonadal status, and prospects for future fer-
tility is a collaborative, ongoing action that requires a
flexible individual-based approach. It should be planned
with the parents from the time of diagnosis.70 Studies in
other chronic medical disorders and of adoptees indicate
that disclosure is associated with enhanced psychosocial
adaptation.71 Medical education and counseling for chil-
dren is a recurrent gradual process of increasing sophis-
tication that is commensurate with changing cognitive
and psychological development.72

Quality of life encompasses falling in love, dating,
attraction, ability to develop intimate relationships, sex-
ual functioning, and the opportunity to marry and raise
children, regardless of biological indicators of sex. The
most frequent problems encountered in DSD patients
are sexual aversion and lack of arousability, which are
often misinterpreted as low libido.73 Health care staff
should offer adolescent patients opportunities to talk
confidentially without their parents and encourage the
participation in condition-specific support groups that
enhance the ability of the patient to discuss their con-
cerns comfortably. Some patients avoid intimate rela-
tionships, and it is important to address fears of rejection
and advise them on the process of building a relationship
with a partner. The focus should be on interpersonal
relationships and not solely on sexual function and ac-
tivity. Referral for sex therapy may be needed. Repeated
examination of the genitalia, including medical photog-
raphy, may be experienced as deeply shaming.74 Medical

photography has its place for record keeping and educa-
tion but should be undertaken, whenever possible,
when the patient is under anesthesia for a procedure.
Medical interventions and negative sexual experiences
may have fostered symptoms of posttraumatic stress dis-
order, and referral to a qualified mental health profes-
sional may be indicated.75

OUTCOME IN DSD
As a general statement, information across a range of
assessments is insufficient in DSD. The following is based
on those disorders for which some evidence base is
available. They include CAH, CAIS, and PAIS, disorders
of androgen biosynthesis, gonadal dysgenesis syndromes
(complete and partial), and micropenis. Long-term out-
come in DSD should include external and internal gen-
ital phenotype, physical health including fertility, sexual
function, and social and psychosexual adjustment, men-
tal health, quality of life, and social participation. There
are additional health problems in individuals with DSD,
including the consequences of associated problems such
as other malformations, developmental delay and intel-
lectual impairment, delayed growth and development,
and unwanted effects of hormones on libido and body
image.76

Surgical Outcome
Some studies suggest satisfactory outcomes from early
surgery.43,46,47,77 Nevertheless, outcomes from clitoro-
plasty identify problems related to decreased sexual sen-
sitivity, loss of clitoral tissue, and cosmetic issues.78 Tech-
niques for vaginoplasty carry the potential for scarring at
the introitus necessitating repeated modification before
sexual function can be reliable. Surgery to construct a
neovagina carries a risk of neoplasia.79 The risks from
vaginoplasty are different for high and low confluence of
the urethra and vagina. Analysis of long-term outcomes
is complicated by a mixture of surgical techniques and

TABLE 4 Risk of Germ Cell Malignancy According to Diagnosis

Risk Group Disorder Malignancy Risk, % Recommended Action Patients, n Studies, n

High GDa (�Y)b intraabdominal 15–35 Gonadectomyc 12 �350
PAIS nonscrotal 50 Gonadectomyc 2 24
Frasier 60 Gonadectomyc 1 15
Denys-Drash (�Y) 40 Gonadectomyc 1 5

Intermediate Turner (�Y) 12 Gonadectomyc 11 43
17�-hydroxysteroid 28 Watchful waiting 2 7
GD (�Y)b scrotal Unknown Biopsyd and irradiation? 0 0
PAIS scrotal gonad Unknown Biopsyd and irradiation? 0 0

Low CAIS 2 Biopsyd and ??? 2 55
Ovotesticular DSD 3 Testicular tissue removal? 3 426
Turner (�Y) 1 None 11 557

No (?) 5�RD2 0 Unresolved 1 3
Leydig cell hypoplasia 0 Unresolved 1 2

a Gonadal dysgenesis (including not further specified, 46,XY, 46,X/46,XY, mixed, partial, and complete).
b GBY region positive, including the TSPY (testis-specific protein Y encoded) gene.
c At time of diagnosis.
d At puberty, allowing investigation of at least 30 seminiferous tubules, preferentially diagnosis on the basis of OCT3/4 immunohistochemistry.
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diagnostic categories.80 Few women with CAIS need sur-
gery to lengthen the vagina.81

The outcome in undermasculinized males with a
phallus depends on the degree of hypospadias and the
amount of erectile tissue. Feminizing genitoplasty as
opposed to masculinizing genitoplasty requires less sur-
gery to achieve an acceptable outcome and results in
fewer urologic difficulties.46 Long-term data regarding
sexual function and quality of life among those assigned
female as well as male show great variability. There are
no controlled clinical trials of the efficacy of early (�12
months of age) versus late (in adolescence and adult-
hood) surgery or of the efficacy of different techniques.

Risk of Gonadal Tumors
Interpretation of the literature is hampered by unclear
terminology and effects of normal cell-maturation de-
lay.82–84 The highest tumor risk is found in TSPY (testis-
specific protein Y encoded) positive gonadal dysgenesis
and PAIS with intraabdominal gonads, whereas the low-
est risk (�5%) is found in ovotestis85 and CAIS.83,86 Table
4 provides a summary of the risk of tumor development
according to diagnosis and recommendations for man-
agement.

Cultural and Social Factors
DSD may carry a stigma. Social and cultural factors, as
well as hormonal effects, seem to influence gender role
in 5�RD2 deficiency. Gender-role change occurs at dif-
ferent rates in different societies, suggesting that social
factors may also be important modifiers of gender-role
change.

In some societies, female infertility precludes mar-
riage, which also affects employment prospects and cre-
ates economic dependence. Religious and philosophical
views may influence how parents respond to the birth of
an infant with a medical condition. Fatalism and guilt
feelings in relation to congenital malformations or ge-
netic conditions have an influence, whereas poverty and
illiteracy negatively affect access to health care.87

FUTURE STUDIES
Establishing a precise diagnosis in DSD is just as impor-
tant as in other chronic medical conditions that have
lifelong consequences. Considerable progress has been
achieved with molecular studies, as illustrated in Table 5,
which summarizes the genes known to be involved in
DSD. Use of tissue-specific animal knock-out models,
comparative genomic hybridization, and microarray
screens of the mouse urogenital ridge will provide ben-
efits in identifying new genes causing DSD.88 It is essen-
tial that the momentum for an international collabora-
tive approach to this task be maintained.

Much remains to be clarified about the determinants
of gender identity in DSD. Future studies require repre-
sentative sampling to carefully conceptualize and mea-

sure gender identity, recognizing that there are multiple
determinants to consider, and gender identity may
change into adulthood. In terms of psychological man-
agement, studies are needed to evaluate the effective-
ness of information management with regard to timing
and content. The pattern of surgical practice in DSD is
changing with respect to the timing of surgery and the
techniques used. It is essential to evaluate the effects of
early versus later surgery in a holistic manner, recogniz-
ing the difficulties posed by an ever-evolving clinical
practice.

The consensus has clearly identified a major shortfall
in information about long-term outcome. Future studies
should use appropriate instruments that assess outcomes
in a standard manner68,69 and take cognizance of guide-
lines relevant to all chronic conditions (see www.who.
int/classifications/icf/en). These studies would prefera-
bly be prospective in nature and designed to avoid
selection bias. A number of countries already have reg-
isters of DSD cases, but there could be added benefit
from pooling such resources to enable prospective, mul-
ticenter studies to be undertaken on a larger number of
cases that are clearly defined. Allied to this should be an
educational program to ensure that multiprofessionals
tasked with providing care to families with a child with
DSD are suitably trained to discharge their responsibili-
ties.

APPENDIX 1: ROLE OF SUPPORT GROUPS
The value of peer and parent support for many chronic
medical conditions is widely accepted, and DSD, being
lifelong conditions that affect developmental tasks at
many stages of life, are no exception.

Those affected by DSD and parent members value the
following:

● Peer support ends isolation and stigma, providing a
context in which conditions are put into perspective
and intimate issues of concern can be discussed safely
with someone who has “been there.”

● Children who form relationships with peers and af-
fected adults early in their lives benefit from a feeling
of normalcy early on, with support in place well be-
fore adolescence. Adolescents often resist attempts to
introduce them to peer support.

● Support groups can help families and consumers find
the best quality care.

Although clinical practice may focus on gender and
genital appearance as key outcomes, stigma and experi-
ences associated with having a DSD (both within and
outside the medical environment) are more salient is-
sues for many affected people.

Support groups complement the work of the health
care team and, together, can help improve services. In-
itiatives by support groups have led to improvements in
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management of DSD and research directed toward clin-
ically relevant issues. Dialogue between health care pro-
fessionals and support groups and collaboration as part-
ners is to be encouraged.

APPENDIX 2: LEGAL ISSUES
Basic principles of medical law will remain even as re-
search and clinical experience evolve in etiology, diag-
nosis, and treatment. This Appendix draws on practice in
3 countries on standards of medical negligence and pa-
tient informed consent. In the United States, the medical
profession sets standards of care on the basis of prevail-
ing medical custom.89 However, a treatment may also be
that used by a respected minority of practitioners.

Informed consent in the United States was founded
on the principle of battery, whereby it is an offense to
violate another person’s bodily integrity without con-
sent. Nowadays, most states are concerned with negli-
gent nondisclosure to the patient. The standard of ade-
quate disclosure may be physician based, requiring
conduct of a reasonable practitioner, or it may be patient
based, asking what a reasonable patient would find ma-
terial. Physician-based disclosure must include informa-
tion about risks, alternatives, outcomes, and prognosis,
with or without treatment.

US courts assume that parents know what is best for
their child when parental authority applies to consent
for the child (substituted judgment). Parental decisions
are deferred to except in situations in which potentially
life-saving treatment is withheld. Consent to treatment
by a child depends on an understanding of its nature and
consequences.

Medical negligence in the United Kingdom defines
treatment that falls below the standard expected of a
reasonably competent practitioner. The standard of
proof in court is whether negligence is demonstrated on
the balance of probabilities. It is incumbent on the prac-
titioner to demonstrate that treatment was consistent
with a rationally defensible body of medical opinion. A
shift in parental prerogative to consent to treatment was
reflected in the Children Act 1989 in which parental
rights were replaced by parental responsibilities. United
Kingdom courts can intervene with orders made requir-
ing or preventing a specific action related to the child.
Age is not a barrier to informed consent, providing that
a minor demonstrates an understanding of the issues
sufficient to have the capacity to consent.

Colombian law is noted for a reasoned set of guide-
lines advanced by the highest court in cases of DSD.90 A
protocol was formulated for parental and physician in-
tervention. The process of consent requires “qualified
and persistent informed consent” over an extended pe-
riod of time. Authorization is given in stages to allow
time for the parents to come to terms with their child’s
condition. The court aimed to strike a balance between
parental autonomy for those who did and those who did

not want early surgery for their child until there was
clear evidence of harm in deferring surgery until the
child was competent to decide. Parents cannot consent
for children over 5 years of age, because by then, chil-
dren are deemed to have identified with a gender and,
thus, are considered to be autonomous.
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Policy Statement—Consent for Emergency Medical
Services for Children and Adolescents

abstract
Parental consent generally is required for the medical evaluation and
treatment of minor children. However, children and adolescents might
require evaluation of and treatment for emergency medical conditions
in situations in which a parent or legal guardian is not available to
provide consent or conditions under which an adolescent patient
might possess the legal authority to provide consent. In general, a
medical screening examination and any medical care necessary and
likely to prevent imminent and significant harm to the pediatric patient
with an emergency medical condition should not be withheld or de-
layed because of problems obtaining consent. The purpose of this pol-
icy statement is to provide guidance in those situations in which pa-
rental consent is not readily available, in which parental consent is not
necessary, or in which parental refusal of consent places a child at risk
of significant harm. Pediatrics 2011;128:427–433

INTRODUCTION
Minors (persons under the age of legal consent as defined by state law)
often require care in the prehospital environment and present to
emergency departments (EDs) with medical concerns. Parental con-
sent generally is required for the medical evaluation and treatment of
minor children. In most cases, children will present to the ED with a
parent or legally authorized decision-maker who can provide informed
consent for evaluation and treatment. However, a number of well-
recognized exceptions to this “general rule” have been outlined in
common and statutory law to allow for the treatment ofminorswithout
parental consent in situations that frequently occur in EDs.1–14 The
purpose of this document is to provide guidance for those situations in
which parental consent is not readily available, in which parental con-
sent is not necessary, or in which parental refusal of consent places a
child at risk of harm.

The American Academy of Pediatrics (AAP) supports the principle that
all pediatric patients who present to any emergency medical services
(EMS) provider or ED for evaluation and treatment should receive an
initial evaluation or medical screening examination (MSE) regardless
of ability to pay or presence of a legally authorized decision-maker who
can provide consent. The AAP has written 2 previous versions of this
document. The original document, “Consent for Medical Services for
Children and Adolescents,” was published in 1993 and subsequently
revised in 2003.15 The recommendations made in the 2003 revision
remain important and pertinent to current practice. In addition to
reaffirming the 2003 recommendations, this policy statement attempts
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to explore additional situations in
which obtaining consent presents spe-
cial challenges.

EVALUATION AND TREATMENT OF
THE UNACCOMPANIED MINOR

If a parent or legal guardian is present
or available, the health care profes-
sional treating the child should make
every reasonable effort to obtain and
document informed consent. Children
occasionally present to the ED unac-
companied by a parent or legal guard-
ian. In some cases (discussed later in
this statement), adolescents may have
the legal authority to consent for treat-
ment without a parent present. Inmost
situations, however, the child or ado-
lescent will either not have the author-
ity to consent or will be unable to do so.
Common and statutory law generally
has supported the health care profes-
sional in evaluating these children and
providing emergently needed care
while attempts are made to locate a
parent or legally authorized decision-
maker. In addition, current federal law
under the Emergency Medical Treat-
ment and Active Labor Act (EMTALA)
mandates an MSE for every patient
seeking treatment in an ED of any hos-
pital that participates in programs
that receive federal funding, regard-
less of consent or reimbursement is-
sues.16–19 The purpose of the MSE is to
determine if an emergency medical
condition (EMC) exists, including life-
or limb-threatening conditions, severe
pain, or conditions with the potential
for serious impairment or dysfunction
if left untreated. The MSE might re-
quire the use of extensive ED re-
sources, including laboratory testing,
radiographic imaging, and subspe-
cialty consultation, as needed for diag-
nosis. Although the ED should attempt
to contact the unaccompanied pa-
tient’s parent or legal guardian to seek
consent for evaluation and treatment,
the performance of the MSE and the
stabilization of the patient with an

identified EMC must not be delayed. If
an EMC is not identified, EMTALA regu-
lations no longer apply, and the physi-
cian or health care professional gener-
ally should seek proper consent before
further (nonemergent) care is pro-
vided. In cases of suspected abuse or
neglect, child protective services or lo-
cal law enforcement officers may have
the authority to consent for evaluation
and treatment, although the extent of
this authority might differ from one ju-
risdiction to the next.

In situations in which a minor has a
condition that represents a threat to
life or health and a parent or legally
authorized decision-maker is not read-
ily available to provide consent, health
care professionals may provide neces-
sary medical treatment or transport
the child for more definitive evaluation
and stabilizing treatment. The ethical
basis for this approach is based in the
professional’s duty to seek the best in-
terest of the child. The legal basis for
taking action in an emergency when
consent is not available is known as
the “emergency exception rule.”

The emergency exception rule is also
known as the doctrine of “implied
consent.” This emergency exception
rule is based on the assumption that
reasonable persons would consent
to emergency care if able to do so
and that if the legal guardian knew
the severity of the emergency, he or
she would consent to medical treat-
ment for the child. Under the emer-
gency exception rule, a medical pro-
fessional may presume consent and
proceed with appropriate treatment
and transport if the following 4 con-
ditions are met:

1. The child is suffering from an emer-
gent condition that places his or
her life or health in danger.

2. The child’s legal guardian is un-
available or unable to provide con-
sent for treatment or transport.

3. Treatment or transport cannot be
safely delayed until consent can be
obtained.

4. The professional administers only
treatment for emergent conditions
that pose an immediate threat to
the child.

Any time a minor is treated without
consent, the burden of proof falls on
the professional who is evaluating,
treating, or transporting the child to jus-
tify and document that the emergency
actionswere necessary to prevent immi-
nent and significant harm to the child. In
addition to actions necessary to save a
person’s life and prevent permanent dis-
ability or harm, the treatment of frac-
tures, infections, pain, and other condi-
tions may broadly be considered as
emergent conditions that require treat-
ment. As a general rule, health care pro-
fessionals should always do what they
believe to be in the best interest of the
minor. The emergency exception exists
to protect the health care professional
from liability with the assumption that if
the parents were present, they would
consent to treatment.20 The professional
must clearly document in the child’s re-
cord the nature of the medical emer-
gency and the reason the minor re-
quired immediate treatment and/or
transport and the effortsmade to obtain
consent from the patient’s legal guard-
ian, if unavailable.15

EMANCIPATION AND THE MATURE
MINOR DOCTRINE

There are 3 situations in which a mi-
nor, rather than his or her parents,
has the legal authority to make deci-
sions regarding his or her health care:
emancipation; the mature minor ex-
ception; and exceptions based on spe-
cific medical conditions. In fact, every
state has enacted minor consent stat-
utes that address some or all of these
exceptions to the “general rule.”21,22

In general, an emancipated minor can
function as an adult, independent from
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his or her parents, with regard to con-
sent for medical evaluation and treat-
ment.23 Children who are legally eman-
cipated may give consent for medical
treatment and transport. They may
also refuse medical care and/or trans-
port. Although emancipated minor
laws vary from state to state, most
states recognize minors to be emanci-
pated if they are married, economi-
cally self-supporting and not living at
home, or on active-duty status in the
military. In some states, aminor who is
a parent or who is pregnant might also
be considered emancipated. Other
statesmight require a court to declare
the emancipation of a minor.

Most states also recognize a mature
minor exception, in which a minor,
usually 14 years old or older, displays
sufficient maturity and intelligence to
understand and appreciate the bene-
fits, risks, and alternatives of the pro-
posed treatment and to make a volun-
tary and reasonable choice on the
basis of that information. States vary
in terms of whether a physician can
make this determination or whether a
judicial determination is required.23

Finally, most states allow a minor to
consent to evaluation and treatment of
specific medical conditions without
the consent of a parent, generally in-
cluding mental health services, treat-
ment for drug and alcohol addiction,
pregnancy-related care, contraceptive
services, and testing for and treatment
of sexually transmitted diseases. The
specific nature of these exceptions and
the age at which they apply vary from
state to state. Because state laws vary,
it is important to be familiar with the
specifics of emancipated and mature
minor laws in the state in which care is
being provided.

If none of the 3 scenarios described
previously (emancipation, mature mi-
nor, or condition-specific exceptions)
are applicable, then the minor has no
legal authority to either provide con-

sent or refuse medical care. Regard-
less of whether a child has the legal
authority to provide or withhold con-
sent, it is always prudent to attempt to
get the child’s agreement or assent to
treatment and transport. This ap-
proach respects the personal dignity
and self-determination of the child/pa-
tient and minimizes confrontation. A
willingness to provide the child with
some control and some choice might
allow for a compromise that allows
transport personnel to achieve a safe
transfer. Using force or restraint to
evaluate, treat, or transport a child
should be reserved only for those situ-
ations in which all efforts to negotiate
respectfully with the child have failed
and the child is at risk of serious harm
if he or she is not restrained. In these
unusual circumstances, appropriate
measures should be taken to ensure
the safety of the patient.

CONSENT FOR NONURGENT
PEDIATRIC CARE OF CHILDREN
ACCOMPANIED BY SOMEONE WHO
IS NOT AUTHORIZED TO PROVIDE
LEGAL CONSENT

Health care professionals should re-
frain from providing nonurgent testing
and treatment to children who present
tomedical facilities unaccompanied by
a custodial parent or legal guardian.
AnMSE should be performed to ensure
that the child does not have a condition
that requires emergent attention, and
any treatment necessary to prevent
immediate and serious harm to the
child should be provided while an at-
tempt is made to obtain consent from
a legally authorized decision-maker.
The AAP clinical report “Consent for
Nonurgent Pediatric Care”24 describes
the issue of “consent by proxy” and
provides practical steps that will help
to balance a patient’s ready access to
medical care, family integrity, and the
health care professional’s need to
limit his or her exposure to liability.
Unless a minor’s right to consent has

been legally established, health care
professionals should attempt to notify
parents or legal guardians of their in-
tentions to test and/or treat the minor
and consider delaying all nonurgent
diagnostic and treatment decisions
until the parent or legal guardian can
be reached for informed permission
or consent.24

REFUSALS OF CONSENT FOR
EMERGENT EVALUATION AND
TREATMENT

A particularly challenging situation oc-
curs when the health care profes-
sional is faced with a legal guardian
who refuses to give permission for
treatment of a child in situations in
which such treatment is considered
essential to the child’s well-being.
Competent adult patients have the
right to refuse evaluation and treat-
ment, even for EMCs, unless they are
determined to lack decision-making
capacity. Under US law, minors are
generally considered incompetent to
provide legally binding consent re-
garding their health care; parents or
legal guardians are empowered to
make those decisions on their behalf,
and those decisions are considered le-
gally binding. Except for the exceptions
cited previously, parental permission
is required before the evaluation and
treatment of a child. Parental authority
is not absolute, however, and when a
parental decision places a child at sig-
nificant risk or serious harm com-
pared with an alternative decision, the
state may intervene to require inter-
vention over the objections of the legal
decision-maker.

As long as a child’s legal guardian pos-
sesses medical decision-making ca-
pacity, he or she has the right to refuse
medical care for the child. However,
the guardian is required to act in the
best interest of the child. When a legal
guardian refuses to consent to medi-
cal care or transport that is necessary
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and likely to prevent death, disability,
or serious harm to the child, law en-
forcement officers may intervene un-
der local and state child abuse and ne-
glect laws. It is always preferable to
negotiate with the legal decision-
maker and attempt to achieve an
agreeable plan for safely managing
the child’s medical condition.

When faced with a guardian who re-
fuses to allow the provision of neces-
sary medical care or transport of a
child when it is necessary to save a
child’s life or prevent serious harm, it
might be necessary to notify the police
and enlist their assistance in placing
the child in temporary protective cus-
tody. In a life-threatening emergency, it
might be necessary to involve hospital
security so that emergent evaluation
and treatment can begin while child
protective services and the police are
notified. Likewise, when a legal guard-
ian appears to be intoxicated or other-
wise impaired, involvement of law en-
forcement officers might be necessary
to place a minor in temporary protec-
tive custody. Once the professional has
received authorization to treat from a
state child protective agency or police,
the emergency medical professional
does not have the right to treat aminor
for medical conditions that are not se-
rious or life-threatening. Under these
circumstances, amedical professional
should provide medical treatment
without consent only when the child
has a medical condition that poses a
risk of death or serious harm, when
immediate treatment is necessary to
prevent that harm, and when only
those treatments necessary to prevent
the harm are provided.25

INFORMED CONSENT AND THE
LANGUAGE BARRIER

If a language barrier exists, informed
consent for medical treatment should,
when clinical circumstances permit,
be obtained through a trained medical

interpreter. Using an interpreter not
only increases the likelihood of truly
informed consent but also enhances
the possibility of optimal medical
treatment by allowing the professional
to obtain accurate information about a
child’s underlying medical conditions,
allergies, current medications, or
other relevant and important informa-
tion. Such interpretation may be per-
formed in person, via videoconferenc-
ing, or by telephone, but a certified
medical interpreter should be used.
Using a family member as interpreter
should be avoided unless absolutely
necessary, and the medical profes-
sional should be aware that transla-
tion might not be accurate when a
trained interpreter is not used.

CONSENT AND CONFIDENTIALITY

State statutes that allow the consent of
aminor do not all guarantee an adoles-
cent protection from parental disclo-
sure. However, some states explicitly
require either confidentiality or paren-
tal notification. Other states require
the health care professional to at least
make a good-faith effort to involve the
family of the minor in his or her treat-
ment. The only federal law that re-
quires confidentiality for minors is the
Family Planning Act.26 It is crucial that
every health care professional be
knowledgeable of his or her respective
state and all federal laws relating to
confidentiality and minors.27

The issue of adolescent confidentiality
was addressed in the recently pub-
lished AAP technical report “Patient-
and Family-Centered Care and the Role
of the Emergency Physician Providing
Care to a Child in the Emergency De-
partment.”28 This report suggested
that ED health care professionals be
familiar with the limitations to and ob-
ligations for providing care to the un-
accompanied older pediatric patient
seeking care without the knowledge of
his or her family15,24,29 and make those

limits and obligations clear to the pa-
tient. For example, both the patient and
the health care provider should iden-
tify a secure and confidential means of
receiving follow-up information re-
garding pending laboratory results,
return visits, and billing notification. In
particular, confidentiality can only be
reliably realized when attached to fi-
nancial accountability. The child must
be willing and able to pay the bill for
the ED visit or risk a breach of confi-
dentiality as a result of billing notifica-
tion. Some professional organizations
have formalized their opinions on the
issue of confidentiality. The American
Medical Association recommends a
conservative approach to confidential-
ity and encourages parental involve-
ment whenever possible.30 The Society
for Adolescent Medicine believes that
health care professionals have an ob-
ligation to protect patient confidential-
ity when appropriate.31

As discussed previously, the lack of le-
gal clarity provides health care profes-
sionals with some discretionary con-
trol over whether to provide testing
and treatment to a minor without pa-
rental notification. That responsibility
should not be taken lightly, and consid-
eration for issues such as family dy-
namics (eg, will the child be punished
if the parents are consulted?), develop-
mental maturity (eg, is the child a run-
away risk?), and the actual scope of
testing and treatment must be taken
into consideration before excluding or
including parents in the discussion. In
addition, health care professionals
should be honest and consistent with
their patients and families. A clinician
should never promise a patient confi-
dentiality if he or shemight not be able
to honor that promise.

PREHOSPITAL CONSENT

EMS providers and EMS medical direc-
tors caring for minors might find it dif-
ficult or impossible to make real-time
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contact with parents or legal guard-
ians of patients, despite the increased
availability of communication tools in
the prehospital environment (eg, cell
phones). Although most EMS systems
promote a good-faith effort on the part
of the prehospital provider to make
contact with the parents and legal
guardians of minors, many systems do
not have formal policies addressing
the lack of informed minor or parental
consent. If at all possible, an assess-
ment should be performed to deter-
mine if there is a medical emergency,
and medical consultation should be
sought if the emergency medical tech-
nicians are unclear about whether a
threat to life or limb exists. If parents
are present or accessible and refuse
care for their injured or ill child, they
must be informed of the risk of not
transporting a sick or injured pediat-
ric patient, which might include death
or permanent disability. Regardless of
religious beliefs or parental desires,
every attempt should be made to treat
and/or transport a child with a life-
threatening emergency or if providers
suspect child abuse. EMS providers
should involve medical control early in
these situations and use law enforce-
ment resources as necessary to en-
sure that the patient receives the nec-
essary emergency stabilization and
transport.

CONSENT DURING A DISASTER

Health care professionals evaluating
and treating a minor during a disaster
should always attempt to obtain con-
sent from the parents or legally autho-
rized decision-maker. The mere exis-
tence of a disaster event does not
automatically authorize emergency
medical professionals to evaluate and
treat minors without parental consent
unless the minor’s life or health would
be jeopardized by delay.32 However, in
an overwhelming disaster scenario,
time pressures on medical providers,
a chaotic environment, interruption of

normal communication methods, the
inability to identify patients, and multi-
ple casualties might make it impossi-
ble to seek timely informed consent for
the evaluation and treatment of mi-
nors. In such a situation, medical pro-
fessionals should act in the best inter-
est of the patient and provide
stabilizing care until consent can be
obtained.

CONSENT FOR RESEARCH IN THE
EMERGENCY SETTING

For research protocols that enroll ED
patients, informed consent will re-
quire a process separate from that of
informed consent for evaluation and
treatment. Whether to enroll a child in
a research project can never be de-
cided solely by a health care profes-
sional but must occur in accord with
the requirements of an institutional re-
view board (IRB). The IRB will deter-
mine the requirements for informed
consent, including the content of the
informed consent, who can obtain con-
sent, and whether consent requires
the agreement of 1 or both parents.

In some cases, research in the emer-
gency environment is designed to in-
vestigate emergency procedures that
offer the prospect of direct benefit to
potential participants, and in these sit-
uations, enrollment must take place
immediately, and parents might not
yet be available to provide permis-
sion.33 Such special situations are gov-
erned by special rules. Under these
circumstances, the research can pro-
ceed without permission of the par-
ents only under restricted guidelines
outlined by federal regulation. These
guidelines require that the subject be
facing a life-threatening or perma-
nently disabling situation for which the
only known therapy is investigational,
unproven, or unsatisfactory; that the
child is incapable or unable to provide
valid consent, and the parents cannot
be reached for permission before the

time the investigational treatment
must be started; and that there is no
accepted therapy that is clearly supe-
rior to the experimental therapy. In ad-
dition, the research protocol must
have received IRB approval that the ex-
perimental treatment has a realistic
probability of benefit that equals or ex-
ceeds that of standard care, that the
risks of the experimental therapy are
reasonable in comparison to the pa-
tient’s condition and standard therapy,
that there is minimal added risk from
participation in the research protocol,
that there is no possibility of getting
prospective consent from those who
are likely to need the experimental
therapy, that participants and/or par-
ents will be provided with all pertinent
information regarding the study as
soon as possible, and that alteration
or waiver of consent will not adversely
affect the rights and welfare of the
subjects. Once the legal decision-
maker has been informed of the re-
search, he or she might choose to dis-
continue participation at any time
after being fully informed of the conse-
quences of doing so. Finally, federal
regulations require that input from
community representatives be sought
regarding the protocol before IRB ap-
proval to gain a form of “community
consent” to proceed with the research
and that public disclosure of the re-
search and its risks and benefits be
made to the community fromwhich po-
tential participants will be enrolled be-
fore initiation of the research. Public
disclosure of study results is also re-
quired by law in this situation.

CONCLUSIONS

A health care professional’s decision
to treat combined with parental con-
sent and patient assent (when appro-
priate) is the preferred scenario en-
countered by the pediatrician working
in the emergency medical environ-
ment. When any one of those factors is
absent or unclear, the health care pro-
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vider must be (1) knowledgeable of
state and federal laws related to a mi-
nor’s right (or lack thereof) to consent
for testing and treatment and (2) pre-
pared to confront the ethical challenges
surrounding those same issues.

RECOMMENDATIONS

1. An MSE and any medical care neces-
saryand likely toprevent imminentand
significantharmtothepediatricpatient
with an EMC should never be withheld
or delayed because of problems with
obtaining consent.

2. The physician or health care profes-
sional should document in the pa-
tient’s medical record all informed-
consent discussions, including the
identity of the person providing con-
sent (if the patient) or permission for
treatment (if a parent or another
adult with legal decision-making au-
thority) and the efforts made to ob-
tain consent from the patient’s legal
guardian, if unavailable.

3. The physician or health care profes-
sional should be familiarwith Emer-
gencyMedical Treatment and Active
Labor Act federal regulations, state
laws concerning consent for the
treatment of minors, and state laws
enumerating the conditions under
which minors can provide consent
for their own care.

4. Unless a minor is allowed to con-
sent under the law, health care pro-
fessionals should consider delaying
all nonurgent diagnostic and treat-
ment decisions until the parent or
legal guardian can be reached for
informed permission or consent.

5. The physician or health care profes-
sional should seek patient assent for
medical testing and treatment from
the pediatric patient as appropriate
for thepatient’s age, stageof develop-
ment, and level of understanding.

6. If a language barrier exists, in-
formed consent for medical treat-
ment from health care profession-
als should be obtained through a
trained medical interpreter.

7. Every EMS agency and ED should de-
velop written policies and guide-
lines that conform to federal and
state laws regarding consent for
the treatment of minors, including
specific guidelines on financial bill-
ing, parental notification, and pa-
tient confidentiality for the unac-
companied minor.

8. For research protocols, the deci-
sion to enroll a child in a research
project must occur in accord with
the requirements of an IRB.
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Clinical Report—Consent by Proxy for Nonurgent
Pediatric Care

abstract
Minor-aged patients are often brought to the pediatrician for nonur-
gent acute medical care, physical examinations, or health supervision
visits by someone other than their legally authorized representative,
which, in most situations, is a parent. These surrogates or proxies can
be members of the child’s extended family, such as a grandparent,
adult sibling, or aunt/uncle; a noncustodial parent or stepparent in
cases of divorce and remarriage; an adult who lives in the home but is
not biologically or legally related to the child; or even a child care
professional (eg, au pair, nanny). This report identifies common situa-
tions in which pediatricians may encounter “consent by proxy” for
nonurgent medical care for minors, including physical examinations,
and explains the potential for liability exposure associated with these
circumstances. The report suggests practical steps that balance the
need to minimize the physician’s liability exposure with the patient’s
access to health care. Key issues to be considered when creating or
updating office policies for obtaining and documenting consent by
proxy are offered. Pediatrics 2010;126:1022–1031

BACKGROUND INFORMATION
Before providing nonurgent medical care to a minor patient not
accompanied by a legally authorized representative (LAR), impor-
tant questions regarding informed consent and the delegation of
parental responsibilities need to be asked and answered. These
questions include:

1. Who has a legal right to delegate consent to health care decisions
for a child?

2. To whom can the power to consent to health care for a child be
delegated?

3. In what circumstances can the power to consent to health care for
a child be delegated?

4. What are the limitations on the right to delegate the power to con-
sent to health care for a child?

5. How is authorization of proxy consent verified and documented?

6. When or how often does information on proxy consent need to be
updated?

Many aspects of informed consent in pediatrics have been set forth
in previous policy statements from the American Academy of Pedi-
atrics (AAP). Some of these statements addressed informed con-
sent in broad terms, and others addressed narrowly focused situ-
ations. The AAP statement on informed consent1 noted that, unlike
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in other specialties, “the doctrine of
‘informed consent’ has limited direct
application in pediatrics,” because
parents or other surrogates provide
informed permission, rather than in-
formed consent, for diagnosis and
treatment of children. Other AAP pol-
icy statements have provided guid-
ance to pediatricians on consent for
treatment of minor patients in spe-
cific circumstances such as emer-
gency care,2 adolescent health is-
sues,3 genetic testing and newborn
screening,4 procedures that involve
sedation,5 and parental denial of
medical care for religious reasons.6

This report does not replace the afore-
mentioned policy statements; they
stand on their own merit. Instead, this
report addresses the potential liability
risks that physicians may incur when
providing nonurgent medical care to
pediatric patients without obtaining
permission or consent directly from
the patient’s LAR. This report is a revi-
sion of the 2003 clinical report on con-
sent by proxy.7 The authors acknowl-
edge that not permitting consent by
proxy may pose a challenge to the effi-
cient operation of a busy pediatric
practice. However, suggestions are of-
fered to help pediatricians minimize
their exposure to legal risk in situa-
tions in which an LAR has delegated
the authority to consent to nonurgent
medical care to another adult. Pedia-
tricians should use their good judg-
ment in balancing the patient’s health
care needs with their own need for le-
gal protection. Because pediatricians
are primarily concerned with their pa-
tients’ welfare, discretion must be
used to differentiate situations in
which care can be delayed pending ap-
propriate LAR consent from situations
in which the pediatrician should pro-
vide care and accept the risk of legal
repercussions. Careful planning and
good office policies can minimize
those instances.

LEGAL BACKGROUND

Except for situations in which a mi-
nor’s right to consent to care without
involvement of an LAR has been le-
gally established, persons who have
not yet reached the age of majority
do not usually have the right to con-
sent to their own medical care. In
most states, the age of majority is 18
years. Thus, a physician is required
to obtain consent from an LAR before
performing a medical or surgical
test, procedure, or treatment on a
minor.8 Under some scenarios, the
consent can be obtained from the
LAR via telephone, even if a proxy
accompanies the minor. Also, judi-
cial decisions and legislative action
have resulted in several exceptions
to the LAR-consent requirement,
which depends on the specific state
rule (eg, emergency treatment;
treatment of an emancipated or
“mature” minor; treatment of an ad-
olescent for, eg, sexual assault, sex-
ually transmitted infections, mental
health disorders, drug abuse, and al-
cohol dependency).

A physician who provides nonurgent
care, including the physical examina-
tion, to a minor without the consent of
someone who is legally authorized to
speak for the minor may be vulnerable
to legal action. Lawsuits that allege a
lack of informed consent usually are
based on the concept of negligence but
may involve battery as well.9–11 In gen-
eral, battery is the unsolicited physical
touching of a person. Medical battery
may be alleged if treatment is provided
without appropriate informed con-
sent, when a procedure is performed
that is substantially different from the
one for which consent was given, when
the treatment exceeds the scope of the
consent, or when a physician different
than the one to whom consent was
granted performs the procedure.12 A
physician may face a battery claim al-
though the treatment or procedure

may have been performed without any
negligence.13 When a plaintiff is not sat-
isfied with the results of the medical
treatment or procedure but is unable
to prove negligence in litigation
against the physician, the plaintiff may
resort to the theory of battery to seek a
recovery. If the plaintiff who alleges an
unauthorized procedure cannot prove
actual harm, typically only nominal
damages will be recovered. However,
in a successful battery case, punitive
damages may be assessed, which may
not be covered by malpractice insur-
ance or dischargeable by bankruptcy.
Some states have replaced the theory
of battery with the theory of medical
negligence. Besides civil liability, phy-
siciansmay face penalties from licens-
ing boards for performing services
without appropriate consent.14 The im-
pact of state privacy laws and the fed-
eral Health Insurance Portability and
Accountability Act (HIPAA) on physician
liability for disclosure of health infor-
mation of minors to unauthorized indi-
viduals has not yet been tested.

To date, physician liability for treating
without consent by an LAR seems to be
uncommon. However, past frequency
may not reflect future likelihood, be-
cause the concepts of informed con-
sent and consent by proxy have
evolved both ethically and legally. In
fact, inadequate informed consent,
which had not previously been a major
source of liability for physicians, has
become increasingly problematic, es-
pecially in the context of issues such as
limited English proficiency (LEP) and
limited health literacy (discussed
later). Consent by proxy could become
a source of future concern, and physi-
cians should not ignore the risks asso-
ciated with it.

Many of the published cases are of
older judicial decisions.15 The ramifica-
tions of these cases are unclear to a
contemporary jury and judge. In addi-
tion, these older cases did not address
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issues such as LEP and limited health
literacy, which may impact informed
consent situations, including consent
by proxy. In many of these cases, treat-
ment without consent by an LAR was
deemed appropriate by the court ei-
ther on the basis of the emergency-
treatment doctrine or because the
court deemed theminor patient to be a
“mature” or emancipated minor.15

However, there is also judicial prece-
dent in which liability was imposed on
the physician.10,16–18

Although not specifically addressing
consent by proxy, more recent court
cases have assessed the validity of in-
formed consent when a parent was not
present.19,20 These cases have involved
consent by adolescents for treatments
and diagnoses other than those al-
ready permitted in most jurisdictions,
such as treatment of sexually trans-
mitted infections and mental health
disorders. In viewing the informed
consent as valid, these courts have de-
termined that the adolescents were
mature minors, although the minors
had not previously sought mature-
minor status through adjudication.
The courts relied on the adolescents’
age, ability, education, training, de-
gree of maturity and judgment, con-
duct and demeanor, and the nature
and risks of the treatments in as-
sessing whether the minor adoles-
cents were capable of consenting on
their own. Nevertheless, despite
this legal precedent, practitioners
should be wary of treating adoles-
cents without parental consent un-
less the adolescent is seeking
treatment for a legally permitted
condition.

A claim of “inadequate” informed con-
sent is usually predicated on the no-
tion that a “reasonable” person would
have refused the treatment or proce-
dure offered to the plaintiff had proper
informed consent been conducted.12 A
claim of inadequate informed consent

may be added to a claim of medical
malpractice because proof of inade-
quate informed consent might imply to
a jury that the physician was careless
about the care delivered.21 The impor-
tance of appropriate informed consent
is underscored by recent appellate
court decisions that held that neither
proof of medical malpractice nor bat-
tery is required for a claim of inade-
quate informed consent to be valid.22,23

DEFINITION OF TERMS

Nonurgent Pediatric Care

For the purposes of this clinical report,
nonurgent pediatric care is defined as
preventive medicine (ie, services en-
compassed in pediatric health super-
vision visits, including immunizations
and screening tests) and outpatient
medical encounters for minor ill-
nesses or injuries. Differences in oper-
ations and procedures may depend on
whether the nonurgent medical en-
counter is the initial or a follow-up
visit.

Informed Consent

Informed consent is a general princi-
ple of law that imposes on physicians
a duty to disclose to their patients
the benefits and risks associated
with each of the following: (1) the
proposed course of treatment; (2)
alternate treatments; and (3) no
treatment at all. In general, informed
consent is meant to allow patients to
voluntarily consent to medical inter-
ventions by reasonably balancing the
probable risks against the probable
benefits.24 State standards in assess-
ing the adequacy of disclosure under
informed consent can be physician/
professional based (ie, benefits and
risks that a reasonable physician
would disclose), patient based (ie,
benefits and risks that a reasonable
patient would want to know), or a
hybrid of both. Legal requirements
for informed consent may also be

specific to medical procedures or
tests.25

Consent by Proxy

The process by which people delegate
to another person the legal right to
consent to medical treatment for
themselves, for a minor, or for a ward
is called consent by proxy. There are 3
fundamental constraints on this right
to delegate consent for children: (1)
the guardian of a minor must have the
right to consent to medical treatment
for that minor; (2) the guardian must
be legally and medically competent to
delegate the right to consent to medi-
cal treatment for that child; and (3) the
right to consent to medical treatment
for the child must be delegated to
a legally and medically competent
adult.8,15,26 Physicians must realize that
persons who have been delegated
consent-by-proxy status may have dif-
ferent opinions than the LAR about
both recommended and alternate
treatment.

Physicians need to be aware that state
laws may mandate a hierarchy of per-
sons who may give consent by proxy to
nonurgent treatment if an LAR cannot
be contacted.27–29 An example of such a
hierarchy is (1) stepparent, (2) grand-
parent of minor, (3) adult brother/sis-
ter, and (4) adult aunt/uncle of mi-
nor.30 When a hierarchy is the rule, a
person lower on the list generally can-
not give consent if one higher on the
list is available. A written power of at-
torney or affidavit may be needed.
Such a document may need to be nota-
rized or witnessed,26,31,32 may have a
time limit to it,26,31–33 and may be
needed to supersede this hierarchy.30

State law or custodial agreement may
not permit a noncustodial parent to
consent to treatment of a child. State
law may permit foster care licensees
and court-appointed guardians to con-
sent depending on the scope of author-
ity granted by the court and the treat-
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ment proposed. Typically, consent to
“routine” care is permitted, although
the definition of routine may vary
among states. Some states have per-
mitted proxies to consent to routine or
“ordinary” medical and dental care,
which can include radiography, sur-
gery, and anesthesia.34 Other states
have excluded surgery, anesthesia,
and even psychotropic drugs from the
definition of ordinary care.26,27,35,36 Im-
munizations may be excluded from
consent by proxy.26 Some state laws on
consent by proxy that are drafted lack
specific guidelines for implementa-
tion. Also, some states provide immu-
nity for physicians from civil and crim-
inal liability if the physician obtains the
consent in good faith.26

Minor

A person who is younger than the age
of legal competence is a minor by def-
inition. In most states, a person is no
longer a minor after reaching 18 years
of age.

Current Pediatric Practice

Because there is no legal requirement
to provide nonurgent pediatric care to
a minor without the consent of an LAR,
pediatricianswho choose to treat such
patients may unwittingly be assuming
additional risk of exposure to liability.
According to a 2004 periodic survey of
AAP fellows, “Pediatricians’ Experi-
ences With Child Care Health and Safe-
ty,”37 many pediatricians have not
adopted policies to minimize these
risks. The survey revealed that fewer
pediatricians in 2004, compared with
those in 1999, said that it was their pol-
icy to see all children brought in by
child care providers (16% vs 21%),
whereas more pediatricians said that
they see children brought in by child
care providers only if they have au-
thority from the parents (50% vs 40%
[P� .001]). One-third of pediatricians
responded that they had no set policy
regarding treating patients brought in

for nonurgent acute care or preventive
visits by child care providers. Fewer
pediatricians in 2004 than in 1999 said
that it was their policy to take all tele-
phone calls from child care providers
(16% vs 25%). More said that they take
the telephone call only if given author-
ity by the parent (32% vs 21% [P �
.001]). Fewer pediatricians in 2004
than in 1999 offered telephone consul-
tations to child care providers (36% vs
48% [P � .001]). The results of 1 na-
tional study showed that only 64% of
pediatricians and family practitioners
often or always saw adolescent patients
for routine health maintenance exami-
nations without parents present.38 Prac-
tices that maintained a specific clinic
policy were less likely to see an adoles-
cent for routine care without a parent
present, compared with those without
such a policy.38

FAMILY LIVING ARRANGEMENTS

Changes in family living arrangements
and use of child care are leading rea-
sons why someone other than an LAR
may bring a minor patient in for non-
urgent ambulatory pediatric care. The
US Census Bureau has describedmany
aspects of family living arrange-
ments.39 In 2004, of the more than 73
million children younger than 18 years
in the United States, 70% spent most of
their childhood living in 2-parent fami-
lies. However, a significant proportion
of children resided in homes with
other family configurations. Approxi-
mately 1 child in 4 (19.3 million) lived
with a single parent, most often a sin-
gle mother. Also, many children lived
with single parents who had cohabit-
ing partners. Furthermore, 4% of chil-
dren lived with neither parent and
lived instead with another adult, usu-
ally a grandparent, which means that
approximately one-third of all children
in the United States do not have 2 par-
ents in the homewith legal authority to
consent to medical treatment.

CHILD CARE

Census reports confirm that an in-
creasing proportion of children spend
substantial amounts of time in the
care of a person other than their par-
ents.40 In 2005, 30% of 11.3 million chil-
dren younger than 5 years whose
mothers were employed were cared
for on a regular basis by a grandpar-
ent during the mother’s working
hours.40 A slightly greater percentage
spent time in an organized child care,
nursery, or preschool.

DOCUMENTING CONSENT BY PROXY

Whenever someone other than the LAR
accompanies the child for medical
care, it affords an opportunity to as-
sess the relationship between the
child and the caregiver, but it pre-
cludes face-to-face contact between
the pediatrician and the LAR. If it has
been anticipated that a caregiver
other than an LAR may bring the child
to pediatric visits, arrangements
should be made for the LAR to provide
a written consent for consent by proxy.
In general, these documents specify
the name of the LAR, the name of the
person to whom the LAR’s legal author-
ity to consent to the child’s medical
care has been delegated, and the rela-
tionship of that person to the child.
Such documentation may need to de-
lineate the extent of the surrogate’s
authorization (ie, the circumstances,
the kinds of medical services, or the
specified time period for which the
surrogate may provide consent for
medical care). State law related to
consent by proxy should always be re-
viewed. Signatures may be required,
and state law may require that the sig-
natures be notarized.26,41 State lawmay
also dictate the specific time period
for which a written consent by proxy is
valid.26,33

The proxy relationship should be ver-
ified and documented periodically.
The proxy accompanying the patient
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should be the same person to whom
proxy has been delegated on the
aforementioned form. Requesting a
dated signature and photograph
identification from the proxy is one
way to document that verification.
Dissimilar signatures may indicate a
problem. It should also be verified
that the person is authorized to con-
sent to the specific care that will
be provided. The patient’s medical
record should be flagged to alert the
pediatrician and nursing staff of sit-
uations in which the caregiver can-
not provide consent. If the pediatri-
cian has any doubts about the
caregiver’s capability to provide per-
mission for medical care (eg, lack of
maturity; presence of intoxication42;
unclear legal standing; or the inabil-
ity to understand risk communica-
tion, perhaps because of language
barriers or limited health literacy),
then the pediatrician may need to
consider deferring elective care un-
til permission from the LAR can be
obtained.

If the pediatrician is uncomfort-
able with consent-by-proxy arrange-
ments, it needs to be communicated
with parents as soon as possible. The
topic could be broached during early
discussions of child care arrange-
ments at prenatal or newborn visits
or addressed during medical en-
counters before the parent returns
to employment outside the home. If
parents are the caregivers, the pedi-
atrician can explain the importance
of the “therapeutic alliance”43 be-
tween the pediatrician, parents, and
patient and emphasize why it is pref-
erable for at least 1 parent to be
present during nonurgent visits. Of-
fering extended office hours (eve-
nings or weekends) is another way
pediatricians have made it possible
for working parents to attend their
children’s medical appointments.

INITIAL VISIT

Pediatricians should be cautious about
proxy situations if they are providing ini-
tial care for the child. Medical decisions
maybemadeon the basis of information
obtained from the proxy that may not be
entirely accurate. Similarly, medical de-
cisions may be made on the basis of
follow-up visits that are contingent on
the accuracy of the information from the
documentationduring the initial visit. Pe-
diatricians who decide to treat children
under these circumstancesmay want to
consider “flagging” such charts so that
baseline information obtained from the
initial visit can be later verified by the
LAR. This would be especially important
for details such as medication allergy.

UNACCOMPANIED TRAVEL

Consent-by-proxy forms can be useful in
other situations as well. Children who
travel without their LAR sometimes re-
quire medical treatment for a minor in-
jury or illness, which often occurs when
children are visiting friends or relatives
without their LAR. Although most LARs
will sign a proxy consent form when
their children go to school or summer
camp, few LARs think about sending a
signed proxy consent form along when
their children leave home for an ex-
tended period (eg, aweek visiting grand-
parents). Depending on state law, a child
may not be able to obtain routine medi-
cal care (which may or may not be de-
fined under state law) without consent
to such care by an authorized adult. Pe-
diatriciansmay encourage LARs to antic-
ipate these problems and take the steps
necessary to ensure that their children
traveling without an LAR can receive
needednonurgentmedical care.When in
doubt, pediatricians should consider the
best interestsof thechild inmaking their
decision about rendering care.

CUSTODY AND CONSENT

It is prudent for the physician to in-
quire about marital status and cus-

tody issues when relevant. In most
states, parents who are married to
each other have an equal right to
consent to medical care for the chil-
dren of that marriage, and the con-
sent of only 1 parent is required for
nonurgent pediatric care in such
cases. The physician should not as-
sume which parent has the right to
consent for the child when the par-
ents are divorced or legally sepa-
rated. The right to consent in these
situations may be contingent on
state law or court order. Some states
limit the rights of noncustodial par-
ents and fathers of children born out
of wedlock, in which case proof of
paternity may not be available, to
provide consent to medical care for
children.

One of the most difficult situations for
securing parental consent for a child’s
health care occurs when children are
used as pawns in marital conflict.
“Physical custody” refers to where the
child lives. A “residential custodial par-
ent” has sole physical custody, and this
parent’s home is the child’s primary
residence. A “noncustodial parent” is
usually granted visitation or access
rights to the child. “Legal custody,”
which can be sole (if only 1 parent) or
joint (if both parents equally), refers to
parental rights and responsibilities,
which include medical decisions and
other issues that pertain to the child’s
general welfare. “Joint custody,” when
used generically, can either be joint le-
gal custody (parents share nearly
equal responsibilities for parenting
decisions, such as medical care) or
joint physical custody (providing the
child with a home). It should be noted
that each divorce or legal separation
agreement is unique, and specific
rights may be granted or denied to a
parent, even when the court document
describes them as having legal cus-
tody of the child. It is important, there-
fore, to inquire about who has “medi-
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cal decision-making rights,” because it
is more directly pertinent to the issue
of providing consent for the child’s
medical care.

Disputing parents can use situations
for deciding whether the child should
receive nonurgent medical care as an
opportunity to spar over parental
rights. Generally, if both parents have
equal right to consent to care for their
child, the physician need only obtain
consent from 1 parent to provide that
care. However, theremay be situations
in which it is not clear whether the pe-
diatrician may seek consent from 1
parent if consent has been refused by
the other.8

The pediatrician should clarify who
has the right to medical information
and should specifically ask about any
joint physical or legal custody agree-
ments.44 Joint legal custodymay be rel-
evant to coordinatingmedical care, be-
cause some joint custody agreements
require that both parents need to give
consent and be informed about their
child’s medical needs.

Less commonly recognized is the prob-
lem of children visiting a noncustodial
parent in another state, especially if
that state’s law does not permit a non-
custodial parent to give permission for
the child to receive medical care.
These situations are usually unex-
pected but not unmanageable. For in-
stance, a pediatrician may be puzzled
when a family associated with the
practice seeks medical care for a child
never mentioned or seen previously. It
may be a child or stepchild from a pre-
vious marriage or relationship who
lives in another state and who, while
visiting the family, develops aminor ill-
ness and needs medical attention. In
such situations, pediatricians need to
make sure that the adult with the child
has the authority to consent to the
medical care before treating. Unless a
stepparent has legally adopted the
child or has been designated as a le-

gally authorized caregiver, he or she
may have no legal authority to give
consent for treatment.8 It is suggested
that office staff document the name
and relationship of the person provid-
ing permission and how his or her au-
thority to do so was ascertained.

OTHER CIRCUMSTANCES

Four percent of all US children do not
live with either of their biological par-
ents.39 They may be in foster care, un-
der the care of a relative, with a poten-
tial adoptive parent, or in other
situations in which their caregiver is
not a biological parent. The pediatri-
cian should ascertain the exact nature
of the relationship, verify the authority
of the proxy, and document the legal
basis of the proxy-child relationship
and the exercise of the informed con-
sent process within that context.

For some children, there has not yet
been a request to the court for a
guardian to be appointed. For this rea-
son, authority to consent to these chil-
dren’s nonurgent caremay be unclear,
but a physician should probably not
deny them necessary care because of
their legal status. The pediatrician
should use his or her best judgment in
deciding whether to postpone care un-
til a guardian can be appointed or to
render the care. If care is provided,
careful documentation of the circum-
stances is recommended. Pediatri-
cians should notify child protective
services when a child needs a legal
guardian. As noted above, for children
in state custody under a foster care
arrangement, there may be restric-
tions on consent by proxy. Consent for
surgery may require a court order.27,33

IMMUNIZATIONS

Although some would debate the logic
of requiring informed consent for
state-mandated services such as im-
munizations, it is clear that open dia-
logue about risk is at the crux of the

national Vaccine Injury Compensation
Program (VICP).45 Vaccine information
statements (VISs) were created to
meet the informational requirements
of the VICP; however, VISs alone are not
considered informed consent. Under
the VICP, providers must distribute a
VIS to the patient’s legal representa-
tive every time a covered immunization
is administered. Federal law does not
require parental consent for immuni-
zations but instead uses the term “le-
gal representative” as one who may
consent. Federal law defines legal rep-
resentative as a parent or other indi-
vidual who is qualified under state law
to consent to the immunization of a mi-
nor. Thus, regarding immunizations,
state law controls. Non-LAR consent to
immunizations may have restrictions
under some state laws.46,47 These state
laws may cover procedural require-
ments (eg, whether consent may be
verbal or must be written) or substan-
tive requirements (eg, types of infor-
mation required). Most states require
separate consent for each injection
when more than 1 is required to com-
plete immunization. Most states re-
quire consent for immunization ser-
vices provided to adolescents.48 Some
states allow adolescents to self-
consent for immunization. Unless the
law provides otherwise, immuniza-
tions should not be given without ap-
propriate consent.

VISs explain the benefits and risks
associated with each childhood im-
munization. However, VISs are in-
tended to facilitate, not replace, ef-
fective risk communication and
proper informed consent between
the health care professional and the
patient’s legal representative. Guide-
lines on the distribution of VISs and
documentation of vaccine adminis-
tration are available in a booklet
published by the Department of
Health and Human Services49 (www.
cdc.gov/vaccines/pubs/vis/default.htm)
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and are summarized in the 2009 AAPRed
Book.50 In addition, the AAP produces
vaccine administration record forms
to help pediatricians comply with the
VICP documentation requirements.
For non–English-speaking patients,
VISs have been translated into 49 lan-
guages. These VISs can be accessed
and downloaded from the Immuniza-
tion Action Coalition Web site (www.
immunize.org/vis).51

LANGUAGE BARRIERS TO
INFORMED CONSENT BY PROXY

People with LEP pose a burgeoning
challenge in the delivery of health care.
A similar approach may be needed for
patients or LARs with hearing impair-
ment.52 LEP has the potential to be-
come a major future medical malprac-
tice issue relating to informed
consent,53 which will be compounded
in scenarios that involve consent by
proxy. Various federal and state laws
and regulations apply to individuals
with LEP, including the American With
Disabilities Act, the Rehabilitation Act
of 1973, Title VI of the Civil Rights Act,
and the Health Insurance Portability
and Accountability Act (HIPAA). The
2000 US Census noted that 37 million
adults and 10 million children older
than 5 years primarily spoke a lan-
guage other than English at home.54

Furthermore, even among English-
speaking patients, a large proportion
have poor reading skills.55 If the proxy
does not speak the same language as
the pediatrician, it may be difficult to
obtain appropriate informed consent.
Although patient education materials
and consent forms can be developed in
various languages for common proce-
dures that require informed consent,
it would be unwise to rely exclusively
on written informed-consent methods.
Translations that are accurate accord-
ing to the textbook language may not
be appropriate to the comprehension
level of the reader.

Most pediatricians report using un-
trained interpreters to communicate
with patients and families with LEP,56

especially in smaller and rural prac-
tices but also in states with higher pro-
portions of people with LEP.56 If the pe-
diatrician suspects that language
barriers may compromise the commu-
nication between him or her and the
proxy necessary for informed consent,
other steps may need to be taken.
Health care professionals who partici-
pate in federal health programs (eg,
Medicaid, State Children’s Health In-
surance Program, TriCare, Medicare)
must meet requirements for accom-
modating patients with LEP, whichmay
involve qualified translators other
than family members.57 Some patients
with LEP may be eligible for language
assistance if their provider partici-
pates in a federal government pro-
gram.58 Practitioners may be placing
themselves at risk of liability if the
proxy has problems understanding the
practitioner because of a language
barrier. Malpractice lawsuits related
to the issue of LEP have been based on
both negligence and inadequate in-
formed consent.59,60 It is preferable to
have someone who is medically knowl-
edgeable explain the illness, treatment
options, and known risks and benefits
in the proxy’s own language. The prac-
tice should record and retain on file
the name, address, and background of
the translator. Translators should be
instructed that they are to communi-
cate the caregiver’s answer directly,
which is vital for conveying to the pedi-
atrician whether the respondent’s an-
swer indicates an understanding of
the elements needed for informed con-
sent and whether an agreement has
been reached as to the medical treat-
ment. It is not advisable to use children
(eg, the patient or an older sibling or
relative) as translators for informed
consent. The use of adult family mem-
bers as translators may result in in-
correct history because of concerns

about their desire to not disclose per-
sonal information. Certain scenarios
could violate Title VI of the Civil Rights
Act of 1964.57

PROBLEMS WITH PROXIES WITH
LIMITED HEALTH LITERACY

Besides potential problems with a
proxy having a language barrier,
some proxies may have limited
health literacy. Health literacy is the
ability to obtain, process, read, and
understand health information so
that an appropriate and informed
health care decision can be made.55

Results of the 2003 National Assess-
ment of Adult Literacy indicated that
only 12% of the American adult pop-
ulation has proficient health literacy
skills,61 and the Institute of Medicine
has estimated that 90 million Ameri-
can adults lack the literacy skills to
effectively use the health care sys-
tem in this country.55 Thus, physi-
cians must be sure that proxies un-
derstand the health information that
is being conveyed to them.

SUMMARY

The liability risk of a pediatrician
providing nonurgent care without
the appropriate informed consent is
likely to be low, especially if the care
is provided in the best interest of the
child. This risk is likely to be higher
in certain situations such as those
that involve immunizations, lan-
guage barriers, limited health liter-
acy, and the initial visit. State laws
are applicable. Pediatric practices
need to anticipate that situations
that involve consent by proxy can oc-
cur for a variety of reasons. Policies
should be developed that promote
good, informed decision-making and
risk management. Care should be
taken to make sure that such poli-
cies meet applicable laws without
blocking access to necessary but
nonurgent health care. Pediatricians
have sought ways to accommodate
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the diverse living and working ar-
rangements of their patients’ fami-
lies. Many pediatricians are working
parents themselves and know well
the challenges of family life. Develop-
ing a legally sound office policy on
consent by proxy is essential for
maintaining efficient office opera-
tions and strong physician-patient
relationships.

IMPLEMENTATION SUGGESTIONS

1. Determine if the practice will see
minor patients without an LAR
present. It is usually best if all phy-
sicians within the practice adopt
the same policy; otherwise, prob-
lems can occur during coverage
situations.

2. If the practice’s decision is not
to provide nonurgent care to pa-
tients without an LAR present,
then the policy for the office and
an information sheet explaining
it should be provided to pa-
tients. The policy should also be
made clear during contacts with
new or prospective patients.

3. If the practice decides to pro-
vide nonurgent care to patients
accompanied by someone other
than their LAR, then it should es-
tablish a policy and procedural
guide for the office as well as a
patient information sheet that
explains the policy. This state-
ment may spell out the LAR’s re-
sponsibilities in providing and
documenting his or her consent-
by-proxy arrangement. The pedi-
atrician should ensure that of-
fice staff members, particularly
those involved in telephone tri-
age and scheduling appoint-

ments, understand the policy
and their responsibilities.

4. It is advisable to create a template
form to be used in cases in which
individuals other than LARs may
be expected to accompany a child
to the office. Suggested items to
address include:

a. Who has the legal right to del-
egate consent to health care
decisions for the child?

b. To whom can the power to con-
sent to health care for a child
be delegated?

c. In what circumstances can the
power to consent to health
care for a child be delegated
(eg, while child is vacationing
out of state with grandparents
or while parents are traveling
overseas and child remains
home with the nanny)?

d. For which services (eg, preven-
tive care, immunizations, labo-
ratory tests) can the power to
consent to health care for a
child be delegated?

e. With what limitations can the
power to consent to health care
for a child be delegated? (For ex-
ample, the proxy may consent to
treatment for a child’s sprained
anklebutmaynotbeauthorizedto
take child to the visit with the or-
thopedic surgeon).

f. How is authorization of proxy con-
sent verified and documented?

g. When or how often should infor-
mation on proxy consent be
updated?

5. The proxy relationship should be ver-
ified and documented periodically.

6. Establish an office procedure for
providing and documenting in-
formed consent for proxies with
LEP, hearing impairment, and lim-
ited health literacy.

7. It is advisable to have legal counsel
review office policy and supporting
documents to ensure compliance
with applicable laws.

8. It is recommended that informedcon-
sent, including consent by proxy, be
included in residency training and
continuing medical education. Such
educational efforts have been effec-
tive in improving knowledge and atti-
tudes about informed consent.62

9. When in doubt about informed con-
sent in a proxy situation, practitio-
ners should use discretion in decid-
ing whether to treat and should
base the decision on the best inter-
ests of the child.
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POLICY STATEMENT

Contraception and Adolescents
Committee on Adolescence

ABSTRACT
Although adolescent pregnancy rates in the United States have decreased signifi-
cantly over the past decade, births to adolescents remain both an individual and
public health issue. As advocates for the health and well-being of all young people,
the American Academy of Pediatrics strongly supports the recommendation that
adolescents postpone consensual sexual activity until they are fully ready for the
emotional, physical, and financial consequences of sex. The academy recognizes,
however, that some young people will choose not to postpone sexual activity, and
as health care providers, the responsibility of pediatricians includes helping teens
reduce risks and negative health consequences associated with adolescent sexual
behaviors, including unintended pregnancies and sexually transmitted infections.
This policy statement provides the pediatrician with updated information on
contraception methods and guidelines for counseling adolescents.

INTRODUCTION
Pediatricians have an important role in adolescent reproductive health care. Their
long-term relationships with patients and families allow them to help promote
healthy decision-making around sexuality and include abstinence as a way to
avoid the negative consequences associated with risky sexual behaviors. As advo-
cates for the health and well-being of young people, pediatricians communicate
their recommendation to adolescent patients to postpone sexual activity until they
are ready, because any sexual activity for which the adolescent is ill prepared may
have emotional, physical, and financial consequences. However, clinicians recog-
nize that some of their adolescent patients are sexually active or will choose to
become so. Recent studies indicate that, for some adolescents, even participating in
formal programs that advocate abstinence and signing abstinence pledges do not
result in abstinent behavior.1,2 Pediatricians can have an active role in encouraging
their adolescent patients to use contraception to reduce the risk of unintended
pregnancies and to prevent sexually transmitted infections (STIs). In previous
publications, the American Academy of Pediatrics (AAP) has addressed issues of
adolescent sexuality, unwanted pregnancy, STIs, and contraception.3 This policy
statement provides the pediatrician with updated information on adolescent sex-
ual behavior, which may lead to pregnancy, including guidelines for counseling
adolescents about available methods of contraception. Current methods available
are discussed, as are methods in development.

ADOLESCENT SEXUAL BEHAVIOR AND USE OF CONTRACEPTION
Reported contraceptive use by adolescents has increased in recent years. From
1991 to 2005, the percentage of sexually active high school students who reported
using a condom the last time they had sexual intercourse increased from 46.2% to
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62.8% in 2005.4 Despite this increase, consistent use of
any contraceptive method remains a challenge for most
adolescents.

Levels of reported sexual intercourse by adolescents
in the United States decreased during the 1990s for both
sexes after increasing for the previous 2 decades.4–6 The
Centers for Disease Control and Prevention’s 2005
Youth Risk Behavior Surveillance Summary indicated
that less than half (46.8%, down from 49.9% in 1999) of
all high school students reported having had sexual in-
tercourse in their lifetimes, and approximately one third
(34.3%, down from 37.5% in 1991 and 36.3% in 1999)
of all students reported having sexual intercourse during
the 3 months preceding the survey and are considered
currently sexually active.4–6

Each year, almost 850 000 adolescent girls become
pregnant. The adolescent pregnancy rate has dropped
steadily over the past decade. As of 2004, it was esti-
mated that approximately 41.2% of all pregnancies are
to adolescents 15 to 19 years of age.7 Since 1991, the
adolescent birth rate has declined by 33%, the lowest
rate ever reported for the nation. The pregnancy rate for
15- to 17-year-olds has dropped by 43% to 22.1% of all
pregnancies.7 Approximately 20% of abortions are in
adolescents, although these rates continue to decrease.8,9

Decreases in pregnancy rates are thought to reflect a
decrease in reported rates of sexual intercourse and an
increase in reported use of longer-acting, more effective
contraceptive agents.10–12 Over the last decade, evalua-
tions of curricula suggest that those with a comprehen-
sive approach to sexuality education have been effective
in improving sexual behaviors and, thus, may also con-
tribute to this trend.13–15 Despite these declining rates of
pregnancies and births, adolescent childbearing (22% of
women report giving birth before age 20) is still more
common in the United States than in other developed
countries such as Great Britain (15%), Canada (11%),
and France (6%).16

Providing information to adolescents about contra-
ception does not result in increased rates of sexual ac-
tivity, earlier age of first intercourse, or a greater number
of partners.15 In fact, if adolescents perceive obstacles to
obtaining contraception and condoms, they are more
likely to experience negative outcomes related to sexual
activity.17 Two school-based studies that demonstrated a
delay of onset of sexual intercourse used a comprehen-
sive approach to sexuality education that included a
discussion of contraception.18,19

Race, ethnicity, age, marital status, education, in-
come, requirements for confidential care, and fertility
intentions have all been demonstrated to affect contra-
ceptive choice. Trends in methods of contraception used
by adolescents over the past 2 decades show an increase
in oral contraceptive pill (OCP) use and an increase in
male condom use.20 In recent years, the number of ad-
olescents reporting OCP use has remained stable at ap-

proximately 18% to 20%.21 Use of injectable contracep-
tion by adolescents 15 to 19 years of age has increased
from 0% to 13% between 1988 and 1995. A 9% de-
crease in contraceptive-failure–related pregnancies is at-
tributed to the shift to longer-acting birth control meth-
ods.16

Factors that contribute to lack of contraceptive use or
inconsistent use include issues related to adolescent de-
velopment, such as reluctance to acknowledge one’s
sexual activity, belief that one is immune from the prob-
lems or consequences surrounding sexual intercourse or
pregnancy, and denial of the possibility of pregnancy.
Other important factors are lack of education and mis-
conceptions regarding use or appropriateness of contra-
ception. However, an adolescent’s level of knowledge
about how to use contraception effectively does not
necessarily correlate with consistent use. Adolescents
may not use or may delay use of contraception for
several reasons including lack of parental monitoring,
fear that their parents will find out, ambivalence, and
the perception that birth control is dangerous or causes
unwanted adverse effects such as weight gain.22–25

THE ROLE OF THE PEDIATRICIAN
Pediatricians should encourage abstinence and provide
appropriate risk-reduction counseling regarding sexual
behaviors. Ideally, counseling should include discussion
about the prevention of STIs, education on contraceptive
methods, and family planning services for the sexually
active patient. Such discussion necessarily takes place
within the context of an individual patient’s physical
and emotional development as well as his or her social
situation. Although pediatricians are optimally suited for
such inquiry, we recognize that not every visit will allow
the time required. The demands of comprehensive pa-
tient evaluation, counseling, and treatment are daunt-
ing, indeed, but are part of the ongoing education of
teens and often other family members. This report is
intended as a guide and, we hope, is helpful to busy
clinicians.

When contraceptive services are provided in the pe-
diatrician’s office, policies and procedures that address
the provision of such services, including confidentiality,
should be developed and then explained to families be-
fore the provision of such services is ever needed.26,27

Counseling Adolescents About Contraception
Comprehensive health care of adolescents should in-
clude a confidential sexual history that should be ob-
tained in a safe, nonthreatening environment through
open, honest, and nonjudgmental communication with
assurances of confidentiality. During the preadolescent
years, the pediatrician can provide anticipatory guidance
by discussing puberty and offering health education ma-
terials to both the youth and his or her family. At the
onset of puberty, the patient’s history should include
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information on both the family’s and the patient’s atti-
tudes and knowledge about sexual behaviors and the
degree of involvement in sexual activity. General infor-
mation may be offered or accessible to both the family
and patient about methods of contraception and their
uses. In addition, around this time, health maintenance
visits should begin to include private, confidential time
with the adolescent to establish rapport as well as assess
degree of involvement in sexual activity. For sexually
active adolescents who use contraception, the role of the
health care professional is to educate and support com-
pliance, to assist in managing adverse effects or, alterna-
tively, to counsel the patient regarding a new contracep-
tive method as circumstances require, and to provide
referrals and follow-up with periodic screening for STIs.
Throughout adolescence, comprehensive sexuality edu-
cation that includes discussion of abstinence, appropriate
contraceptive use, and protection from STIs should be
provided as part of healthy sexual development. When
initiating any hormonal contraceptive method, the need
for consistent protection against STIs (either male or
female condoms) should be reinforced.

Confidentiality and Consent
The primary reason that adolescents may hesitate or
delay obtaining family planning or contraceptive ser-
vices is concern about lack of confidentiality.25,28 It is
important for pediatricians to develop office policies that
ensure patient confidentiality. State requirements and
standards of practice should be reviewed, and the devel-
opment of clear, concise, and standardized office proto-
cols for confidentiality should be developed for staff,
patients, and parents.29 These policies should include
information and education regarding when confidenti-
ality must be waived, guidelines for reimbursement of
services, medical chart access, appointment scheduling,
and information disclosure.

For those patients whose parents are unaware of their
contraceptive use, it may be helpful to discuss with the
adolescent patient how the contraceptive method will be
consistently used in all circumstances. Consistent ado-
lescent contraceptive use is often derailed during week-
ends away, family vacations, adolescents’ trips to stay
with other relatives, and/or visits to noncustodial par-
ents.

Sexual Responsibility
Pediatricians can help adolescents identify their own
goals for safe and responsible sexual behavior, including
reinforcing and supporting abstinence. The promotion of
healthy and responsible sexual decision-making is one of
the goals of counseling adolescents about contraception.
Successful counseling requires a supportive and non-
judgmental pediatrician who engages in effective dia-
logue, which includes skillful history taking, careful lis-

tening, and repetition of simple educational messages
that contain essential information.26,30

Sexual Decision-Making
Adolescents should be strongly encouraged to postpone
or delay the initiation of sexual activity. For patients
who are already engaged in sexual intercourse or who
are contemplating having sexual intercourse, a discus-
sion of contraceptive methods and prevention of STIs
(including HIV and AIDS) is essential. Condom use
should always be reinforced, and teens must be re-
minded that, for some STIs, condoms are not totally
protective. Adolescents should be made aware, in a non-
threatening and nonjudgmental manner, that although
condom use is essential and may be life-saving, any
individual who engages in sexual contact is at risk of
contracting STIs that are transmitted through sexual
contact, such as herpes simplex and human papilloma-
viruses, rather than body-fluid exchange, such as gon-
orrhea and trichomoniasis. Discussions should address
and explore the adolescent’s reasons for becoming sex-
ually active and the effect that sexual intercourse may
have on relationships with peers, parents, and significant
others. Clinicians may also find it useful to explore with
the adolescent how he or she believes the sexual expe-
riences will change his or her own self-image. Adoles-
cent sexual decision-making has emerged in recent stud-
ies as a complex interplay between an adolescent’s
perception of peer-group expectations, personal self-im-
age, values, and desires and media influences.30–33 How-
ever, a caring, nonjudgmental yet informative, nonpa-
rental adult can wield substantial influence in teens’
sexual decision-making; teens cite lack of such a person
as a missing key feature of sexuality education.34 Pedia-
tricians, therefore, may have some influence in adoles-
cent sexual decision-making and are especially well po-
sitioned to assess risk-taking behaviors in the area of
sexuality.35

ADOLESCENTSWITH DISABILITIES
The issue of contraception for adolescents with chronic
illness or disability is often forgotten. An estimated 10%
to 20% of children and adolescents experience a disabil-
ity or chronic illness by the age of 20 years.36 Recent data
from the National Longitudinal Study of Adolescent
Health has shown that physically disabled adolescents
are as sexually experienced as adolescents without dis-
abilities. Attitudes about contraceptives as well as sexu-
ality education and counseling needs within this popu-
lation should not be overlooked.37 A list of additional
resources for clinicians who desire more information
about contraception for adolescents with chronic illness
and/or disability is included at the end of this statement.
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METHODS OF CONTRACEPTION
Numerous reviews and protocols for prescribing and
managing contraception are available. The following
section focuses on the appropriateness of various con-
traceptive methods available for adolescents. The pedia-
trician should emphasize the need for STI prevention as
well as contraception with each patient at each visit.17,38

Abstinence
Abstinence is the most effective means of birth control
and prevention of STIs and is a viable strategy in the
clinician’s toolkit for reducing unintended pregnancy
and achieve reduction in STI rates. Abstinence education
generally focuses on delaying the initiation of adolescent
sexual activity until marriage or adulthood. Many
schools have adopted abstinence-dominant or absti-
nence-only education programs for school sexuality cur-
ricula. To date, the evidence regarding the efficacy of
such interventions in the reduction of risky sexual be-
haviors, including risk for STIs, has not been proven.14,39

No data have directly examined how well abstinence
counseling works to reduce an individual’s pregnancy
and STI risk. In practice, many adolescents who intend
to be abstinent often fail and have sex. A longitudinal
analysis of teens and virginity pledges compared pledg-
ers to nonpledgers and found at a 6-year follow-up that
88% of pledgers reported experiencing premarital sex
and had STI rates that, statistically, were no different
from those of nonpledgers.2 A recent article provides
some practical tips for abstinence counseling within an
office-based setting using a comprehensive perspective
including motivational interviewing.40

Several published studies and evaluations have sug-
gested that comprehensive sexuality education is an ef-
fective strategy for helping young people delay initiation
of sexual intercourse. In addition, research has shown
that these programs do not hasten the onset or fre-
quency of sexual intercourse and do not increase the
number of partners that sexually active teens have.15

There is some consensus that sexuality education and
interventions with some abstinence-based or “absti-
nence-plus” curriculum components are most effective
when targeted at younger adolescents before they be-
come sexually active.1,41 Some recent studies demon-
strated the importance of youth, parent, physician, and
education partnerships for the prevention of health risk
behaviors such as early initiation of sexual inter-
course.13,42 One study illustrated that an abstinence-only
curriculum had no significant impact on the initiation of
sex, the frequency of sex among those students who had
ever had sex, or the number of sexual partners among
those who had ever had sex. Two other studies produced
similar results.1 The AAP supports a comprehensive ap-
proach to sexuality education for adolescents. Absti-
nence should play a part in any comprehensive discus-
sion of sexuality, and resources should be made available

for adolescents who feel pressured, but prefer not, to
engage in sexual activity.

For some adolescents, abstinence may be a difficult
choice. Adolescents who choose to abstain from sexual
intercourse should be encouraged and supported by
their parents, peers, and society (including the media)
and especially by their pediatricians. Adolescents need to
know about other contraceptive options before (or if)
they decide to have intercourse.

Male and Female Condoms
The male condom is a mechanical barrier method of
contraception. The failure rate at the end of first-year
use for the male latex condom is 3% with perfect use
and as much as 14% with typical use.43 Latex condoms
significantly reduce the transmission of some STIs and,
therefore, should be used by all sexually active adoles-
cents regardless of whether an additional method of
contraception is used. Male condoms have several other
advantages for adolescents, including involving males in
the responsibility of contraception, easy accessibility and
availability to minors, use without a prescription, and
low cost.44 Polyurethane condoms can be used by ado-
lescents with a documented latex allergy; however, latex
condoms are preferred, because they have a higher effi-
cacy rate with typical use than polyurethane condoms.43

Some adolescents may have local reactions to condoms
that have been pretreated with spermicide and should be
counseled that condoms without these agents are also
available. Nonoxynol-9 is the only chemical agent in
spermicidal products available in the United States; there
are nonspermicidal hypoallergenic lubricants available
over the counter. Only water-based lubricants may be
used with latex condoms, and both water- and oil-based
products may be used with polyurethane condoms.44

Currently, there is a general movement away from prod-
ucts with nonoxynol-9 because of concerns that use
increases risk of genital ulceration and irritation, which
may facilitate the acquisition of STIs.44 Condom use re-
ported at most recent intercourse by females was 54%
and by males was 71%, which is an increase in the last
decade.20 Surveys of high school students over the last
decade indicate that condom use has increased, with
condom use at last intercourse increasing from 46.2% in
1991 to 62.8% in 2005.4

The female condom, another barrier method of con-
traception, provides contraceptive efficacy in the same
range as other barrier methods, such as the diaphragm
and cervical cap (with typical use).45 One trial of the
most widely available female condom on the market
yielded a failure rate of 0.8% with perfect use and be-
tween 12% and 15% with typical use.46 The female
condom also helps protect against STIs. Adolescents’
concerns about using a female condom include difficulty
of insertion, higher cost than male condoms, and ap-
pearance and noisiness of the device. Female adolescents
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have reported that the female condom could be useful if
their male partners did not want to use a condom.
Further education on using the female condom is
needed for both genders. For adolescents who already
use male condoms, it is important to market the female
condom as an alternative contraceptive choice, because
male and female condoms should not be used simulta-
neously.47 Male condoms are preferred over female con-
doms because of higher efficacy rates of preventing preg-
nancy and STIs and lower cost.

Vaginal Spermicides
Vaginal spermicides are a chemical barrier method of
contraception applied intravaginally through a variety of
forms: gel, foam, suppository, or film. Spermicides con-
sist of 2 components: a formulation (the gel, foam, sup-
pository, or film) and the chemical ingredient that kills
the sperm (eg, nonoxynol-9). As with any barrier
method, the effectiveness of spermicides depends on
consistent and correct use. The combination of vaginal
spermicide and condoms is a very effective means of
contraception for adolescents, because it provides effec-
tive prevention of pregnancy, reduces the risk of con-
tracting an STI, is available without a prescription, and is
inexpensive.48

There has been a question as to whether use of non-
oxynol-9 alone provides adequate protection against
STIs and HIV. In high doses, nonoxynol-9 can irritate the
vaginal lining, which makes young women more sus-
ceptible to HIV transmission. The Centers for Disease
Control and Prevention have concluded that women
should be discouraged from using nonoxynol-9 alone for
STI and HIV protection, because 1 study found that a
product containing nonoxynol-9 did not protect against
HIV infection and may have caused an even greater
likelihood of transmission as compared with a vaginal
lubricant.49,50 Use of spermicide alone is not advocated as
a contraceptive method; condoms must be used in con-
junction with vaginal spermicides for protection against
STIs

Oral Contraceptives
OCPs are a reliable, effective method for the prevention
of pregnancy, are available only by prescription in the
United States, and are the most popular method of pre-
scribed contraceptive among adolescents.21 Of the 2.7
million adolescent women who use contraceptives, 44%
rely on the pill.51 The Youth Risk Behavior Surveillance
Summary reported that in both males and females who
had sexual intercourse during the 3 months before the
survey, the percentage who used birth control pills to
prevent pregnancy during last sexual intercourse was
17.6% in 2005, down from 20.8% in 1991.4

Three forms of OCPs are currently available: the
fixed-dose, monophasic combination (each tablet con-
tains the same dose of estrogen and progestin); the pha-

sic dose (the triphasic and biphasic packs that contain
varying doses of estrogen and progestin); and the mini-
pill (which contains progestin only). Many of the newer
forms of birth control pills have a low dose of estrogen
(20–35 �g) and contain new forms of progestin. These
low-dose pills are typically the “first-line” therapy for
OCP initiation. There is theoretic potential for lowered
efficacy of low-dose OCPs in patients who are taking
some medications. Some common medications that in-
crease the metabolism of synthetic steroids by increasing
conjugation in the gut and enzyme induction in the liver
are listed in Table 1.52–54 In this clinical situation, pre-
scription of OCPs that contain 50 �g of ethinyl estradiol
or switching to a hormonal method that avoids first-pass
metabolism, such as injectable progestin, may be indi-
cated; efficacy of transdermal or intravaginal contracep-
tives with these medications are not known. Generally,
the standard 28-day pack of pills (21 days of hormone
and 7 days of placebo) is prescribed for teens, and daily
compliance is encouraged, particularly over the 21 days
of hormone-containing pills to maximize efficacy and
minimize bleeding irregularities.55 The 21-day packs, if
available, are better for adolescents who are taking OCPs
in continuous or extended cycles.

The US Food and Drug Administration (FDA) recently
approved a monophasic 30-�g ethinyl estradiol/0.15-mg
levonorgestrel pill for extended cycling called Seasonale
(Barr Pharmaceuticals, Woodcliff Lake, NJ). This formu-
lation provides 84 days of continuous hormonally active
pills followed by 7 days of placebo. This formulation may
be particularly appropriate for adolescents with medical
conditions such as anemia, severe dysmenorrhea, endo-
metriosis, dysfunctional uterine bleeding, or Von Wille-
brand and other bleeding diatheses and adolescents who
prefer amenorrhea.56 In addition, adolescents who fre-
quently miss OCPs may have lower failure rates when
using continuous or extended regimens of OCPs with
shorter or no placebo intervals.

TABLE 1 Medications That Decrease OCP Efficacy

Antibiotics
Rifampin (Rifadin, Rimactane)

Anticonvulsants
Felbamate (Felbatol)
Ethosuximide (Zarontin)
Primidone (Myidone, Mysoline)
Phenobarbital (Solfoton, Barbita, Luminal)
Phenytoin (Dilantin, Phenytek)
Carbamazepine (Tegretol)
Oxcarbazepine (Trileptal)
Topiramate (Topamax)

Antidepressants
St John’s wort

Antifungal agents
Griseofulvin (Fulvicin, Grifulvin, Grisactin, Gris-PEG)

Anti-HIV drugs
Protease inhibitors
Nonnucleoside reverse transcriptase inhibitors
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The noncontraceptive benefits of OCP use include
improvement in acne and decreased menstrual cramp-
ing, pain, blood loss, and ovarian cysts. OCP use that
exceeds 3 years provides significant protection against
endometrial and ovarian cancers. Overall, observational
data indicate that OCP use does not increase risk of
breast cancer. Adverse effects include nausea, breast ten-
derness, headaches, and breakthrough bleeding. OCPs
are one of the best-studied medications ever prescribed
and are a safe option throughout a woman’s reproduc-
tive years, because the method is completely reversible
and has no negative effect on long-term fertility.57

OCPs have a failure rate of 0.1% when used perfectly.
However, failure rates range between 5% and 8% with
typical use and for adolescents may reach 15% to 26%
because of noncompliance.58 Adolescents may have dif-
ficulty complying with OCPs because of forgetfulness,
attempts to hide contraception from parents, and incon-
sistency of sexual relations, among other reasons. The
National Survey on Family Growth reported that as
many as 42% of adolescents 15 to 19 years of age missed
2 or more pills in a 3-month period.57 Adolescent com-
pliance with OCP use may be enhanced by appropriate
patient education and problem-solving techniques,
which includes careful instruction regarding the use of
OCPs; anticipatory guidance about adverse effects and
their management; a discussion of correct pill usage
(including when the first pill should be taken during the
menstrual cycle or what to do if a pill or pills are late or
missed); use of emergency contraception; and frequent
follow-up and monitoring. Patients should also be en-
couraged to use condoms in conjunction with OCPs to
provide protection against STIs and additional pregnancy
prevention. In addition, when possible, involving the
patient’s mother can greatly enhance compliance with
pill taking.59

OCPs have few contraindications in healthy female
adolescents. Estrogen-containing OCPs are contraindi-
cated for those with a history of thromboembolism or
thrombophilia (ie, factor V Leiden mutation or protein
C, protein S, or antithrombin III deficiencies); cyanotic
heart disease or pulmonary artery hypertension; sys-
temic lupus erythematosus associated with antiphospho-
lipid antibody syndrome or renal disease, particularly
associated with hypertension; or hepatic dysfunction.
Patients who are taking anticonvulsant medications and
HIV medications need to be counseled carefully and may
be encouraged to use injectable progestins (Table 1).

Adolescents need not receive a complete gynecologic
examination by the pediatrician before initiating OCPs
or any other hormonal contraceptive method.60 In most
circumstances, the pelvic examination may be deferred
and OCPs may be prescribed if the patient is healthy, is
not pregnant, and has no contraindications to taking the
pills. An inspection of the external genitalia and either a
urine screen or vaginal swab for STIs may be substituted

for a pelvic examination as a screening for initiation of
contraceptive use. A pelvic examination is indicated for
most situations in which abdominal pain is part of the
presenting complaint in a sexually experienced adoles-
cent. Sexually active female adolescents should be
screened for STIs, especially chlamydia, at least annually
and preferably with each new sexual partner.61 Guide-
lines from the American Cancer Society and the Amer-
ican College of Obstetricians and Gynecologists recom-
mend initiation of Papanicolaou (Pap) test screening
within 3 years of first intercourse (whether consensual
or nonconsensual) or by 21 years of age.62

Injectable Hormonal Contraception
Depot medroxyprogesterone acetate (DMPA) injection is
a long-acting progestin that is given every 12 weeks
(11–13 weeks) as a single 150-mg intramuscular dose.
This method of contraception, also known by the brand
name Depo-Provera (Pfizer, New York, NY), is highly
effective in preventing pregnancy. In the first year of
use, the probability of becoming pregnant is approxi-
mately 0.3%.63 Available since 1992 in the United States,
some experts believe that the use of this method since
1992 among adolescents who are at high risk of becom-
ing pregnant is one factor responsible for the declining
rates of adolescent pregnancy in the United States.17 This
method is convenient for women who do not want to
have to remember to take their pill each day, cannot use
the patch, or cannot use a contraceptive at the actual
time of intercourse.16 Other advantages include lack of
estrogen-related adverse effects and, similar to OCPs,
protection against endometrial cancer and iron-defi-
ciency anemia.64

The major disadvantage of this contraceptive method
for adolescents are menstrual cycle irregularities
(present for nearly all patients initially), the need for
intramuscular administration every 11 to 13 weeks, and
potential adverse effects including acne, weight gain,
headaches, and bloating. A new formulation, which is
administered subcutaneously, contains 104 mg of me-
droxyprogesterone acetate (Depo-Subq Provera 104
[Pfizer]), and is given on the same dosing schedule as the
intramuscular formulation, is now available. The subcu-
taneous route makes home administration of Depot-
Provera possible, although there have been no studies of
home use in the adolescent population. The lower dose
could decrease suppression of pituitary function and
ovarian estradiol production, although no conclusive
data are yet available to indicate such an effect.65 Two
large open-label phase-3 studies have found subcutane-
ous DMPA to be equally effective as intramuscular
DMPA; however, the irregular uterine bleeding that
many patients complain of after initiating the drug also
accompanies subcutaneous use. As with the intramus-
cular route, this adverse effect largely resolves over the
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first year of use: amenorrhea increased from 26% of
patients in month 3 of use to 55% during month 12.66

In addition to uterine bleeding irregularities, DMPA
use over a prolonged period is associated with a delayed
return to fertility, typically 9 to 18 months, while the
endometrial lining returns to its pre-DMPA state and
ovulatory function returns. Both subcutaneous and in-
tramuscular DMPA show similar delays to fertility after
injection.67 However, for adolescent patients, such a de-
lay does not usually pose a major deterrent to using this
method. Both intramuscular and subcutaneous DMPA
may be safely recommended for adolescents who have
chronic illnesses (eg, seizures, sickle cell disease), are
lactating, or are at risk of estrogen-related complica-
tions.64

Pediatricians should discuss potential adverse effects.
Studies have shown that patients are more likely to
continue DMPA use if they are counseled about poten-
tial irregular bleeding before their first injection, but
these studies did not target adolescents specifically.68

Clinicians must also ensure that the patient is not preg-
nant at the time of the initial injection and at each
injection that occurs at an interval greater than 12
weeks.

Because DMPA suppresses circulating estradiol con-
centrations, it causes reductions in bone mineral density
(BMD), which has generated some concern regarding
the long-term effects. A prospective cohort study of ad-
olescents aged 12 to 18 years found that BMD decreased
3.1% after 2 years of DMPA use, whereas BMD in-
creased 9.5% in the controls who were using no hor-
monal method of contraception.69 Some other studies
have indicated an adverse impact on biochemical mark-
ers of bone formation and resorption as well as the
decreased BMD.70–72 In response to these concerns, the
FDA issued a “black-box” warning regarding the risk of
decreased BMD among DMPA users in November
2004.73 Currently, the warning recommends limiting the
use of DMPA to 2 years and using DMPA as long-term
contraception only if other methods are inadequate. The
warning also emphasized the lack of certainty regarding
peak BMD attained later in life among users of DMPA,
but experts think such a restriction may be unwar-
ranted, especially for patients with no other alternatives
for contraception. A recently published study of teens
and young adult women documented complete recovery
of BMD after DMPA use, thus offering some degree of
reassurance about use not affecting long-term skeletal
health of adolescent patients.74 In addition, an increased
incidence of fractures has not been reported in adoles-
cents using DMPA.

It is important to consider other risk factors for osteo-
porosis and to tailor counseling and recommendations to
each patient. Factors such as small body habitus, chronic
alcohol or tobacco use, eating disorders, or illness that
necessitates chronic use of corticosteroids may lead a

clinician to recommend against DMPA use more
strongly. All patients should be encouraged to include
foods and/or supplements to ensure intake of at least
1300 mg of calcium each day along with 400 IU of
vitamin D, to participate in weight-bearing exercise reg-
ularly, and to stop smoking as important measures to
promote skeletal health. Using supplemental estrogen
has been observed to prevent loss of BMD in 1 study of
teens, whereas the use by teens of antiresorptive medi-
cations prescribed for postmenopausal women is defi-
nitely not recommended.75 As with all hormonal meth-
ods of contraception, condoms should be used in
conjunction with DMPA for protection from STIs.

Another injectable hormonal contraceptive (known
by the product name Lunelle [previously manufactured
by Pharmacia & Upjohn, Kalamazoo, MI]) combined
estrogen and medroxyprogesterone acetate. Lunelle was
made available in the United States after confirmation of
safety in clinical trials in the United States and interna-
tionally. However, Lunelle was voluntarily withdrawn
from the market by its manufacturer in September 2002
because some doses may not have contained enough
hormone to prevent pregnancy. Women who used
Lunelle required monthly clinic visits for the injection of
medications. Adverse effects were similar to those of
Depo-Provera and included weight gain, menstrual ir-
regularity, headaches, and breast tenderness, although
adverse effects were fewer than in trials with DMPA
alone.76,77 A general acceptance of and overall satisfac-
tion with Lunelle by women in clinical trials suggested
that this method was widely accepted, but its return into
the market is not expected in the future.

Progestin Implants
Levonorgestrel implants, also known by the brand name
Norplant (previously manufactured by Wyeth-Ayerst
Laboratories, St Davids, PA), were highly effective long-
acting progestin-only contraceptives that provided preg-
nancy prevention for up to 5 years. These implants
required insertion of subcutaneous polymeric silicone
capsules into the upper arm by a trained health care
professional. The 6-rod Norplant system was the first
progestin implant available in the United States but has
been permanently removed from the US market.78 Im-
planon (Organon USA, Roseland, NJ), a single-rod im-
plant that contains etonogestrel, the active metabolite of
desogestrel, has been used in Europe since 1998 and is
now available in some areas of the United States. Highly
effective (in clinical trials, no unintended pregnancies
were reported in �73 000 cycles), Implanon may re-
main in place for 3 years, but it is associated with irreg-
ular bleeding in many users, especially during the first
year of use.63

Levonorgestrel implants are ideal for adolescents who
desire an extended length of protection, feel unable to
remember to take OCPs, or have already had 1 preg-
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nancy. It is also an excellent contraceptive option for
females who may have difficulty remembering to use a
contraceptive on a daily basis or at the time of inter-
course. The major disadvantages for use in the adoles-
cent population include high initial cost and potential
adverse effects such as breakthrough bleeding and head-
aches. The drugs listed in Table 1 also impair the efficacy
of levonorgestrel implants. The difficulty of removal of
the implant, in combination with these other disadvan-
tages, made Norplant an unpopular form of contracep-
tion for adolescents, and although Implanon is easier to
remove, it shares many of Norplant’s adverse effects. In
addition, condoms must be used in conjunction with
progestin implants for protection against STIs.63

Other Combined Hormonal Contraceptive Methods (NuvaRing
and Ortho Evra)
The vaginal ring (NuvaRing [Organon USA]; 15 �g ethi-
nyl estradiol/120 �g etonogestrel) is a round, flexible
device that measures 54 mm in outer diameter and 4
mm cross-sectionally; it is inserted in the vagina and
stays in place for 3 weeks, with removal for 1 week to
induce menstruation followed by insertion of a new
ring. This soft silicone vaginal ring releases both estrogen
and progestin hormones that protect against pregnancy
for 1 month. The ring has been shown to have greater
than 99% efficacy when used correctly by adult women.
However, trials with adolescent populations have not
been conducted. Compliance with the ring is high, and
few adverse effects are experienced. Adverse effects
would be the same as other combined hormonal meth-
ods, which include breast tenderness, headaches, nau-
sea, and some breakthrough bleeding/spotting and an
increased risk of the more serious condition of throm-
botic events; local adverse effects may include vaginal
symptoms of discharge, discomfort, and device prob-
lems.55

The combination hormonal transdermal adhesive
skin patch (Ortho Evra [Ortho-McNeil Pharmaceutical,
Raritan, NJ]) can be applied to the abdomen, upper
torso, upper outer arm, or buttocks weekly by using 1
patch for each of 3 weeks in a row, followed by 1 week
off the patch, during which a withdrawal bleed usually
occurs. While in place, the 4.5-cm3 contraceptive patch
delivers 150 �g of norelgestromin and 20 �g of ethinyl
estradiol daily. Efficacy rates from 1 study suggested that
the overall annual probability of pregnancy was 0.8%,
whereas the method failure probability was 0.6%, sim-
ilar across age and racial groups.55

One study reported that women who use the patch
are no more likely to become pregnant than women
who use a combination OCP. At least 1 study indicated a
higher rate of local adverse effects with adolescents who
use the patch than with older patients; these effects
include patches dislodging as well as irritation and
hyperpigmentation.79–81 Very concrete counseling re-

garding patch placement with adolescent patients, and
perhaps even demonstration of initial placement, is
helpful.81

Although compliance with using the patch is im-
proved compared with OCPs, the risk of pregnancy with
correct use of the patch was higher for women who
weigh more than 198 pounds (0.9% in first 12 months
of use) compared with women who weigh less
(0.3%).82,83 Obviously, the risks of pregnancy must be
discussed as methods are considered; a pregnancy rate of
1% at the end of 1 year in a patient who weighs more
than 200 pounds, refuses other methods, and chooses to
remain sexually active is a more acceptable alternative
than a pregnancy risk of 85% with no protection. For
issues related to compliance, the added value of the
patch should be considered. It has demonstrated in-
creased compliance, which results in fewer contracep-
tive failures. Other possible adverse effects of combined
hormone methods include temporary irregular bleeding,
temporary breast discomfort, weight gain or loss, and
nausea.

The most concerning possible adverse effect of trans-
dermal contraception or any combined hormone
method is risk of thrombotic events. In the large clinical
trials of the transdermal contraceptive patch, 1 case of
nonfatal pulmonary embolism occurred during use of
the patch, and 1 case of postoperative nonfatal pulmo-
nary embolism was reported. Recently, the higher bio-
availability of estrogens delivered transdermally has
prompted Ortho McNeil Pharmaceutical to issue a warn-
ing specifically related to risk of thrombotic events in
Ortho Evra users.84 An increased risk of venous throm-
boembolic disorders has been associated with the use of
combination hormonal oral contraceptives compared
with nonusers; generally, increases in rates by a factor of
3 to 6 have been reported in studies that evaluated
healthy young women who had no other risk factors. A
review of studies compared the risk of nonfatal venous
thromboembolism (VTE) among different OCPs. The au-
thors found that users of OCPs containing desogestrel, a
third-generation progestin, had an increased risk com-
pared with users of OCPs containing levonorgestrel.85

Thus, a baseline risk for VTE of 1 per 10 000 person-
years is increased to 3 to 4 per 10 000 person-years
during the time when oral contraceptives are being
used.85 The risk is much greater in those over age 35 and
those who smoke, especially if cigarette use equals or
exceeds 15 cigarettes daily. Although smoking should be
discouraged for teens and young adults, smoking and
use of combined hormone methods of contraception are
not contraindicated in this age group.86 Whether the
patch places teens and women at increased risk of VTEs
compared with combined hormone OCPs is not known,
because 2 different studies with different methodologies
had different outcomes.87 No studies to date have di-
rectly examined whether the patch increases the risk of
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thrombotic events compared with other types of estro-
gen-containing methods. The risk of VTE is slightly ele-
vated but still quite low for anyone on an estrogen-
containing method compared with not being on a
method. The risk of VTE associated with pregnancy
should be weighed against the risks of the patch or any
combined hormone method. Compared with the risk of
VTE during pregnancy, risk of VTE associated with com-
bined hormone methods is considered lower in healthy
young women.55

As with oral or transvaginal combined contraceptives,
condoms must be used in conjunction with each method
for protection against STIs.

Intrauterine Devices
Intrauterine devices (IUDs) are inserted into the uterus
and release hormones, ions, or enzymes that prevent
sperm from fertilizing the ova or prevent implantation.
The effectiveness of IUDs is influenced by several factors,
including size of the IUD surface area and the type of
IUD used. When used appropriately, IUDs are generally
safe, effective methods of contraception with a failure
rate of less than 1%. Condoms must be used in conjunc-
tion with IUDs for protection against STIs. IUDs have
previously not been recommended for adolescents; risk
of infection in teens (who often have multiple partners
or are serially monogamous) and liability concerns (a
patient who has not conceived before using an IUD may
attribute future infertility to IUD use) have contributed
to clinicians’ reluctance to prescribe this method for
adolescent patients. IUDs have not been shown to affect
fertility in the absence of infection; however, STI rates in
adolescent populations are certainly cautionary. In some
cases, however, an IUD may be appropriate for an ado-
lescent who already has children and is taking precau-
tions to protect against STIs. Mirena (Berlex, Montville,
NJ), a newly developed IUD that contains the progestin
levonorgestrel, gradually releases the progestin over an
effective period of 5 years and has a failure rate of 0.3%.
This IUD may be particularly useful for adolescents with
severe menorrhagia and dysmenorrhea, as has been
shown in adult women. Also available is the copper IUD
called ParaGard, which releases a small amount of cop-
per that kills or immobilizes sperm before they can fer-
tilize an egg. The ParaGard can be removed at any time
but should be replaced after 10 years.88

Diaphragm and Cervical Cap
The diaphragm and cervical cap are barrier methods of
contraception that also require use of a spermicide. Di-
aphragms are flexible latex cups that are inserted into
the vagina before intercourse and must remain in place
for 6 hours after intercourse. Cervical caps are latex or
silicone cups with a firm rim that adhere to the cervix
and provide continuous contraceptive protection for up
to 48 hours. Because of risk of toxic shock syndrome,

caps should not remain for more than 48 hours.89 Con-
sistent, correct use of these methods is critical for achiev-
ing a high rate of effectiveness. The failure rate of the
diaphragm with perfect use is 6% and with typical use is
20%; for the cervical cap, the failure rate is 26% with
perfect use and 40% with typical use.89 These contracep-
tive methods may not be feasible for some adolescents,
because they require a prescription and visit with a
health care professional for a fitting, because 1 size does
not fit all. The adolescent must also be comfortable and
skilled with insertion. Incidence of urinary tract infec-
tion increases over baseline with both diaphragms and
cervical caps; in addition, condoms must be used in
conjunction with these devices for protection against
STIs.89

Withdrawal
The withdrawal method, which involves the male part-
ner’s attempt to withdraw the penis before ejaculation,
is still widely used by adolescents in sexual relationships.
Adolescents should receive counseling that emphasizes
the high failure rate of withdrawal for pregnancy pre-
vention. On average, of every 100 women whose part-
ners use withdrawal, 19 will become pregnant during
the first year of typical use. It is important to stress that
preejaculatory fluid can contain enough sperm to cause
pregnancy. Pregnancy is also possible if semen or
preejaculate leaks out onto the vulva. In addition, pro-
viders should stress that this contraceptive method does
not provide protection against STIs.90

Fertility Awareness and Other Periodic Abstinence Methods
Using fertility-awareness methods as a contraceptive op-
tion depends on several factors and requires a strong
knowledge of the menstrual cycle and reproductive fer-
tility. This method involves the identification of fertile
days within each menstrual cycle when intercourse is
most likely to result in pregnancy. Couples can abstain
during the fertile times of a woman’s cycle or use a
combination of either barrier or withdrawal methods. As
many as 25% of users of these methods will experience
an unintended pregnancy within the first year of use,
with some estimates of the pregnancy rate even higher.91

To optimize method efficacy, users of this method
should track their menses on a calendar for 3 months
while also checking and recording their basal body tem-
perature daily and should check their cervical mucus
consistency to track when they ovulate. Pediatricians
should be prepared to teach adolescents about the men-
strual cycle but should emphasize that ovulation may
not be predictable in the first few year(s) after menarche.
Thus, abstinence or more reliable methods should be
recommended for adolescents. In addition, health care
professionals should stress that this contraceptive
method provides no protection against STIs if no barrier
methods are used during periods of sexual activity.
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Emergency Contraception
Emergency contraception can be administered in 2
ways: by orally administering hormones or by inserting
a copper-releasing IUD. An IUD can be inserted to pre-
vent pregnancy up to 5 days after unprotected inter-
course but is usually not recommended for adolescents
(see IUD section).

The most commonly prescribed and best-studied
methods of emergency contraception are the combined
estrogen-progestin (also called the Yuzpe regimen) and
progestin-only regimens. There is now only 1 dedicated
product for emergency contraception: Plan B (DuraMed
Pharmaceuticals, Pomona, NY). Plan B, a progestin-only
regimen that contains levonorgestrel, is widely available
as 2 hormone pills that are taken within 72 hours of
unprotected intercourse. The most recent data support
extending the time limit of use to 120 hours after un-
protected intercourse; however, emergency contracep-
tion’s efficacy diminishes as hormonal administration
becomes more remote from the unprotected intercourse
event.92–94 Adolescent patients especially should be coun-
seled that Plan B is 90% effective if used within 24
hours, 75% effective if used within 72 hours, and ap-
proximately 60% effective if used within 120 hours. The
Plan B regimen can now be simplified to give both
tablets at one time without sacrificing efficacy or result-
ing in more adverse effects.94 Combination OCPs may be
used for emergency contraception when Plan B is not
readily available; the dose depends on the specific prod-
uct chosen.95 A recent study found that combination
OCPs with progestin norethindrone can also be used
effectively for emergency contraception. This study
found that even a single dose of the oral contraceptives
or combined hormone method was effective for emer-
gency contraception.96 Adverse effects may include nau-
sea, vomiting, and changes in the menstrual cycle during
the month of use. The progestin-only regimen is gener-
ally preferred, because it is more effective and causes
fewer adverse effects.97,98 Overall, emergency contracep-
tives reduce the risk of pregnancy after unprotected sex
by at least 74%.99,100

Most women who need emergency contraception can
use it safely. If the patient or practitioner suspects preg-
nancy, a pregnancy test can be administered; however,
pregnancy testing before emergency contraceptive use is
not necessary. It is important to note that emergency
contraception does not cause abortion and it is not ter-
atogenic if taken in early pregnancy. Women who are
already pregnant should not use emergency contracep-
tives because they are ineffective at terminating estab-
lished pregnancies; however, using them inadvertently
will not have an adverse effect on the fetus.99 Six studies
have found that providing emergency contraception in
advance increases the likelihood of women using it
when it is needed and does not increase sexual or con-
traceptive risk-taking behavior.101–106

As the AAP states in its policy statement on emer-
gency contraception, reduction of unintended preg-
nancy is best achieved by strategies that include devel-
oping and implementing programs to help delay and
reduce sexual activity and increasing the use of effective
contraceptives.95 However, the AAP continues to sup-
port improved availability of emergency contraception
to adolescents and advocates clinicians’ consideration of
advance emergency contraception prescription to sexu-
ally active adolescents, recognizing that in some cases,
emergency contraception may be quite valuable in pre-
venting unintended pregnancy and that emergency con-
traception is most effective when used soon after unpro-
tected intercourse.95 Recently, the FDA approved over-
the-counter access for Plan B for women 18 years and
older, but Plan B still requires a prescription for those
younger than 18 years.107 In view of the potential value
of emergency contraception, pediatricians should inform
adolescents about the availability of emergency contra-
ception; however, it should not be advocated as a rou-
tine method of contraception.

Newer Forms/Formulations of Contraception
The FDA recently approved the first chewable OCP,
Ovcon 35 (Bristol Myers Squibb Company, Princeton,
NJ), a spearmint-flavored, 28-day regimen pill that con-
tains the same hormones used in standard OCPs.
Women who chew the pills instead of swallowing them
should drink 8 oz of liquid afterward to ensure that the
full dose reaches the stomach.108 Another method re-
cently approved by the FDA is the FemCap, a soft sili-
cone dome that covers the cervix. FemCap will be avail-
able by prescription in 3 sizes and is designed to last 48
hours per use.89,109 New forms of contraception for males
are also being studied, including an implantation system
similar to Norplant, weekly and monthly hormone in-
jections, and a contraceptive patch.110 A progestin-only
vaginal ring is being developed, and Norplant II (a 2-rod
system as opposed to the 6-rod system in Norplant) is
awaiting FDA approval. Condoms must be used in con-
junction with these new forms of contraception for pro-
tection against STIs.

COMPLIANCE AND FOLLOW-UP
Frequent follow-up is important to maximize compli-
ance for all methods of contraception, to promote and
reinforce healthy decision-making, and to screen peri-
odically for risk-taking behaviors and STIs. Follow-up
visits should include periodic examinations, reassess-
ment for contraception method, STI surveillance, and
cervical cytologic screening (Papanicolaou test) when
appropriate. The timing and frequency of reassessment
will vary depending on the contraceptive method. In
general, sexually active adolescents should have annual
STI screening with consideration for repeat screening for
chlamydia 3 to 6 months after a positive test result and
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treatment and/or with each new partner.111 Regularly
scheduled visits need to occur to assess contraceptive
issues such as use, compliance, adverse effects, and
complications. Adolescents should receive ongoing
support, personal guidance, and reinforcement to en-
hance effective and consistent contraceptive use, pa-
rental support (when possible), and couples counsel-
ing or the opportunity for couples interaction with the
health care professional. In addition, condom use at
each sexual intercourse must be advised and rein-
forced at every visit.

RECOMMENDATIONS

1. Pediatricians should encourage sexual abstinence as
part of comprehensive sexuality education and ser-
vices offered to their adolescent patients.

2. Pediatricians should be prepared to offer confidential,
nonjudgmental education and risk-reduction coun-
seling around issues of sexuality for adolescent pa-
tients, including teens with chronic illnesses and/or
disabilities.

3. Pediatricians should be aware that extensive informa-
tion regarding contraceptive choices and decisions for
adolescents with chronic illness or disability are avail-
able in references and texts on adolescent medicine
(see “Additional Resources”).

4. Pediatricians should update each patient’s sexual his-
tory regularly to counsel about and determine risk of
STIs as well as needs for contraceptive initiation and
management.

5. Time to counsel, educate, and solve problems regard-
ing contraceptive needs and/or management needs to
be a part of any given visit, or arrangements need to
be made for a separate visit for contraceptive follow-
up.

6. Pediatricians should encourage the consistent and
correct use of latex condoms with every event of
sexual intercourse.

7. Pediatricians should know that it is appropriate to
prescribe contraceptives without a “first pelvic exam-
ination,” but screenings for STIs, especially chlamyd-
ial infections, should not be delayed.

8. Pediatricians should ensure access to basic contracep-
tive services for their teen patients either within their
office setting or by referral to appropriate services
and/or sites.

9. Pediatricians who offer contraceptive services to ad-
olescents should provide appropriate follow-up to en-
sure compliance and monitor for adverse effects and
complications.
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POLICY STATEMENT
Organizational Principles to Guide and Define the Child Health Care System and/or Improve the Health of All Children

Committee on Fetus and Newborn

Controversies Concerning Vitamin K and the Newborn

ABSTRACT. Prevention of early vitamin K deficiency
bleeding (VKDB) of the newborn, with onset at birth to
2 weeks of age (formerly known as classic hemorrhagic
disease of the newborn), by oral or parenteral adminis-
tration of vitamin K is accepted practice. In contrast, late
VKDB, with onset from 2 to 12 weeks of age, is most
effectively prevented by parenteral administration of vi-
tamin K. Earlier concern regarding a possible causal as-
sociation between parenteral vitamin K and childhood
cancer has not been substantiated. This revised statement
presents updated recommendations for the use of vita-
min K in the prevention of early and late VKDB.

ABBREVIATION. VKDB, vitamin K deficiency bleeding.

BACKGROUND

Vitamin K deficiency may cause unexpected
bleeding (0.25%–1.7% incidence) during the
first week of life in previously healthy-ap-

pearing neonates (early vitamin K deficiency bleed-
ing [VKDB] of the newborn [formerly known as clas-
sic hemorrhagic disease of the newborn]). The
efficacy of neonatal vitamin K prophylaxis (oral or
parenteral) in the prevention of early VKDB is firmly
established. It has been the standard of care since the
American Academy of Pediatrics recommended it in
1961.1

Late VKDB, a syndrome defined as unexpected
bleeding attributable to severe vitamin K deficiency
in infants 2 to 12 weeks of age, occurs primarily in
exclusively breastfed infants who have received no
or inadequate neonatal vitamin K prophylaxis. In
addition, infants who have intestinal malabsorption
defects (cholestatic jaundice, cystic fibrosis, etc) may
also have late VKDB. The rate of late VKDB (often
manifesting as sudden central nervous system hem-
orrhage) ranges from 4.4 to 7.2 per 100 000 births,
according to reports from Europe and Asia.2,3 When
a single dose of oral vitamin K has been used for
neonatal prophylaxis, the rate has decreased to 1.4 to
6.4 per 100 000 births. Parenteral neonatal vitamin K
prophylaxis prevents the development of late VKDB
in infants, with the rare exception of those with
severe malabsorption syndromes.2

Oral administration of vitamin K has been shown
to have efficacy similar to that of parenteral admin-

istration in the prevention of early VKDB.4–6 How-
ever, several countries have reported a resurgence of
late VKDB coincident with policies promoting the
use of orally administered prophylaxis, even with
multiple-dose regimens. In a 1997 review of these
experiences by Cornelissen et al,7 surveillance data
from 4 countries revealed oral prophylaxis failures of
1.2 to 1.8 per 100 000 live births, compared with no
reported cases after intramuscular administration.
Newborns receiving incomplete oral prophylaxis
tended to have a higher risk of developing VKDB,
with rates of approximately 2 to 4 per 100 000. Small
daily oral doses, as practiced in the Netherlands,
may decrease the risk of late VKDB8 and approach
the efficacy of the parenteral route; however, this
needs to be better studied.

Draper and Stiller,9 using other data from Great
Britain, have questioned the results of earlier studies
of Golding et al10,11 that attempted to show an asso-
ciation between intramuscular vitamin K administra-
tion in newborns and an increased incidence of child-
hood cancer. Using data from the National Registry
of Childhood Tumors, they estimated the cumulative
incidence of childhood leukemia. Three sources of
data, including the estimates from Golding et al,
provided rates of intramuscular vitamin K use over
the same time frame. Their analyses failed to show a
correlation between increased use of intramuscular
vitamin K and the incidence of childhood leukemia.

The Vitamin K Ad Hoc Task Force of the American
Academy of Pediatrics12 reviewed the reports of
Golding et al and other information regarding the US
experience13 and concluded that there was no asso-
ciation between the intramuscular administration of
vitamin K and childhood leukemia or other cancers.

Additional studies that have since been conducted
by other investigators have not supported a clinical
relationship between newborn parenteral adminis-
tration of vitamin K and childhood cancer. Ross and
Davies14 published a review of the evidence in 2000.
They found no randomized or quasi-randomized ev-
idence of an association between parenteral vitamin
K prophylaxis and cancer in childhood. Ten case-
control studies were identified, of which 7 found no
relationship and 3 found only a weak relationship of
neonatal administration of intramuscular or intrave-
nous vitamin K with the risk of solid childhood
tumors or leukemia.
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Recent research on the pathogenesis of childhood
leukemia additionally weakens the plausibility of a
causal relationship between parenteral administra-
tion of vitamin K and cancer. Investigations by Wi-
emels et al15 suggest a prenatal origin of childhood
leukemia. They found an acute lymphocytic leuke-
mia-associated gene in 12 children with newly diag-
nosed acute lymphocytic leukemia and postulated
that an in utero chromosomal translocation event
combined with a postnatal promotional event results
in clinical leukemia. Although intramuscular admin-
istration of vitamin K could conceivably be a post-
natal promotional event, a genetic etiologic explana-
tion further lessens the likelihood of a clinically
significant relationship between intramuscular ad-
ministration of vitamin K and leukemia.

There is concern that adequate vitamin K prophy-
laxis be provided to the increasing numbers of new-
borns who are breastfed exclusively to avoid an in-
creased risk of late VKDB with its associated
intracranial hemorrhage.7

RECOMMENDATIONS
Because parenteral vitamin K has been shown to

prevent VKDB of the newborn and young infant and
the risks of cancer have been unproven, the Ameri-
can Academy of Pediatrics recommends the follow-
ing:

1. Vitamin K1 should be given to all newborns as a
single, intramuscular dose of 0.5 to 1 mg.16

2. Additional research should be conducted on the
efficacy, safety, and bioavailability of oral formu-
lations and optimal dosing regimens of vitamin K
to prevent late VKDB.

3. Health care professionals should promote aware-
ness among families of the risks of late VKDB
associated with inadequate vitamin K prophylaxis
from current oral dosage regimens, particularly
for newborns who are breastfed exclusively.
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Coparent or Second-Parent Adoption by Same-Sex Parents

ABSTRACT. Children who are born to or adopted by 1
member of a same-sex couple deserve the security of 2
legally recognized parents. Therefore, the American
Academy of Pediatrics supports legislative and legal ef-
forts to provide the possibility of adoption of the child
by the second parent or coparent in these families.

Children deserve to know that their relation-
ships with both of their parents are stable and
legally recognized. This applies to all chil-

dren, whether their parents are of the same or oppo-
site sex. The American Academy of Pediatrics recog-
nizes that a considerable body of professional
literature provides evidence that children with par-
ents who are homosexual can have the same advan-
tages and the same expectations for health, adjust-
ment, and development as can children whose
parents are heterosexual.1–9 When 2 adults partici-
pate in parenting a child, they and the child deserve
the serenity that comes with legal recognition.

Children born or adopted into families headed by
partners who are of the same sex usually have only 1
biologic or adoptive legal parent. The other partner
in a parental role is called the “coparent” or “second
parent.” Because these families and children need the
permanence and security that are provided by hav-
ing 2 fully sanctioned and legally defined parents,
the Academy supports the legal adoption of children
by coparents or second parents. Denying legal parent
status through adoption to coparents or second par-
ents prevents these children from enjoying the psy-
chologic and legal security that comes from having 2
willing, capable, and loving parents.

Several states have considered or enacted legisla-
tion sanctioning second-parent adoption by partners
of the same sex. In addition, legislative initiatives
assuring legal status equivalent to marriage for gay
and lesbian partners, such as the law approving civil
unions in Vermont, can also attend to providing
security and permanence for the children of those
partnerships.

Many states have not yet considered legislative
actions to ensure the security of children whose par-
ents are gay or lesbian. Rather, adoption has been
decided by probate or family courts on a case-by-
case basis. Case precedent is limited. It is important
that a broad ethical mandate exist nationally that will

guide the courts in providing necessary protection
for children through coparent adoption.

Coparent or second-parent adoption protects the
child’s right to maintain continuing relationships
with both parents. The legal sanction provided by
coparent adoption accomplishes the following:

1. Guarantees that the second parent’s custody
rights and responsibilities will be protected if the
first parent were to die or become incapacitated.
Moreover, second-parent adoption protects the
child’s legal right of relationships with both par-
ents. In the absence of coparent adoption, mem-
bers of the family of the legal parent, should he
or she become incapacitated, might successfully
challenge the surviving coparent’s rights to con-
tinue to parent the child, thus causing the child to
lose both parents.

2. Protects the second parent’s rights to custody and
visitation if the couple separates. Likewise, the
child’s right to maintain relationships with both
parents after separation, viewed as important to a
positive outcome in separation or divorce of het-
erosexual parents, would be protected for families
with gay or lesbian parents.

3. Establishes the requirement for child support
from both parents in the event of the parents’
separation.

4. Ensures the child’s eligibility for health benefits
from both parents.

5. Provides legal grounds for either parent to pro-
vide consent for medical care and to make educa-
tion, health care, and other important decisions on
behalf of the child.

6. Creates the basis for financial security for children
in the event of the death of either parent by en-
suring eligibility to all appropriate entitlements,
such as Social Security survivors benefits.

On the basis of the acknowledged desirability that
children have and maintain a continuing relationship
with 2 loving and supportive parents, the Academy
recommends that pediatricians do the following:

• Be familiar with professional literature regarding
gay and lesbian parents and their children.

• Support the right of every child and family to the
financial, psychologic, and legal security that re-
sults from having legally recognized parents who
are committed to each other and to the welfare of
their children.

• Advocate for initiatives that establish permanency
through coparent or second-parent adoption for

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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children of same-sex partners through the judicial
system, legislation, and community education.
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Technical Report: Coparent or Second-Parent Adoption by
Same-Sex Parents

ABSTRACT. A growing body of scientific literature
demonstrates that children who grow up with 1 or 2 gay
and/or lesbian parents fare as well in emotional, cogni-
tive, social, and sexual functioning as do children whose
parents are heterosexual. Children’s optimal develop-
ment seems to be influenced more by the nature of the
relationships and interactions within the family unit
than by the particular structural form it takes.

CURRENT SITUATION

Accurate statistics regarding the number of
parents who are gay or lesbian are impossible
to obtain. The secrecy resulting from the

stigma still associated with homosexuality has ham-
pered even basic epidemiologic research. A broad
estimate is that between 1 and 9 million children in
the United States have at least 1 parent who is lesbian
or gay.1

Most individuals who have a lesbian and/or gay
parent were conceived in the context of a heterosex-
ual relationship. When a parent (or both parents) in
a heterosexual couple “comes out” as lesbian or gay,
some parents divorce and others continue to live as a
couple. If they do decide to live separately, either
parent may be the residential parent or children may
live part-time in each home. Gay or lesbian parents
may remain single or they may have same-sex part-
ners who may or may not develop stepparenting
relationships with the children. These families
closely resemble stepfamilies formed after heterosex-
ual couples divorce, and many of their parenting
concerns and adjustments are similar. An additional
concern for these parents is that pervasively hetero-
sexist legal precedents have resulted in denial of
custody and restriction of visitation rights to many
gay and lesbian parents.

Increasing social acceptance of diversity in sexual
orientation has allowed more gay men and lesbians
to come out before forming intimate relationships or
becoming parents. Lesbian and gay adults choose to
become parents for many of the same reasons het-
erosexual adults do. The desire for children is a basic
human instinct and satisfies many people’s wish to
leave a mark on history or perpetuate their family’s
story. In addition, children may satisfy people’s de-
sire to provide and accept love and nurturing from

others and may provide some assurance of care and
support during their older years.

Many of the same concerns that exist for hetero-
sexual couples when they consider having children
also face lesbians and gay men. All parents have
concerns about time, finances, and the responsibili-
ties of parenthood. They worry about how children
will affect their relationship as a couple, their own
and their children’s health, and their ability to man-
age their new parenting role in addition to their
other adult roles. Lesbians and gay men undertaking
parenthood face additional challenges, including de-
ciding whether to conceive or adopt a child, obtain-
ing donor sperm or arranging for a surrogate mother
(if conceiving), finding an accepting adoption agency
(if adopting), making legally binding arrangements
regarding parental relationships, creating a substan-
tive role for the nonbiologic or nonadoptive parent,
and confronting emotional pain and restrictions im-
posed by heterosexism and discriminatory regula-
tions.

Despite these challenges, lesbians and gay men
increasingly are becoming parents on their own or in
the context of an established same-sex relationship.
Most lesbians who conceive a child do so using
alternative insemination techniques with a donor’s
sperm. The woman or women may choose to become
pregnant using sperm from a completely anonymous
donor, from a donor who has agreed to be identifi-
able when the child becomes an adult, or from a fully
known donor (eg, a friend or a relative of the non-
conceiving partner). Lesbians also can become par-
ents by fostering or adopting children, as can gay
men. These opportunities are increasingly available
in most states and in many other countries, although
they are still limited by legal statutes in some places.

A growing number of gay men have chosen to
become fathers through the assistance of a surrogate
mother who bears their child. Others have made
agreements to be coparents with a single woman
(lesbian or heterosexual) or a lesbian couple.2–4 Still
other men make arrangements to participate as
sperm donors in the conception of a child (common-
ly with a lesbian couple), agreeing to have variable
levels of involvement with the child but without
taking on the responsibilities of parenting.

When a lesbian or a gay man becomes a parent
through alternative insemination, surrogacy, or
adoption, the biologic or adoptive parent is recog-
nized within the legal system as having full and
more or less absolute parental rights. Although the
biologic or adoptive parent’s partner may function as

The recommendations in this statement do not indicate an exclusive course
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account individual circumstances, may be appropriate.
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a coparent, he or she has no formal legal rights with
respect to the child. Most state laws do not allow for
adoption or guardianship by an unmarried partner
unless the parental rights of the first parent are ter-
minated. An attorney can prepare medical consent
forms and nomination-of-guardian forms for the care
of the child in the event of the legal parent’s death or
incapacity. These documents, however, do not have
the force of an adoption or legal guardianship, and
there is no guarantee that a court will uphold them.
Some states recently have passed legislation that al-
lows coparents to adopt their partner’s children.
Other states have allowed their judicial systems to
determine eligibility for formal adoption by the co-
parent on a case-by-case basis. Coparent (or second-
parent) adoption has important psychologic and le-
gal benefits.

Historically, gay men and lesbians have been pre-
vented from becoming foster parents or adopting
children and have been denied custody and rights of
visitation of their children in the event of divorce on
the grounds that they would not be effective parents.
Legal justifications and social beliefs have presumed
that their children would experience stigmatization,
poor peer relationships, subsequent behavioral and
emotional problems, and abnormal psychosexual de-
velopment. During the past 20 years, many investi-
gators have tried to determine whether there is any
empiric support for these assumptions.

RESEARCH EVIDENCE
The focus of research has been on 4 main topic

areas. Investigators have concentrated on describing
the attitudes and behaviors of gay and lesbian par-
ents and the psychosexual development, social expe-
rience, and emotional status of their children.

Parenting Attitudes and Behavior, Personality, and
Adjustment of Parents

Stereotypes and laws that maintain discriminatory
practices are based on the assumption that lesbian
mothers and gay fathers are different from hetero-
sexual parents in ways that are important to their
children’s well-being. Empirical evidence reveals in
contrast that gay fathers have substantial evidence of
nurturance and investment in their paternal role and
no differences from heterosexual fathers in provid-
ing appropriate recreation, encouraging autonomy,5
or dealing with general problems of parenting.6
Compared with heterosexual fathers, gay fathers
have been described to adhere to stricter disciplinary
guidelines, to place greater emphasis on guidance
and the development of cognitive skills, and to be
more involved in their children’s activities.7 Overall,
there are more similarities than differences in the
parenting styles and attitudes of gay and nongay
fathers.

Similarly, few differences have been found in the
research from the last 2 decades comparing lesbian
and heterosexual mothers’ self-esteem, psychologic
adjustment, and attitudes toward child rearing.8,9

Lesbian mothers fall within the range of normal psy-
chologic functioning on interviews and psychologic
assessments and report scores on standardized mea-

sures of self-esteem, anxiety, depression, and parent-
ing stress indistinguishable from those reported by
heterosexual mothers.10

Lesbian mothers strongly endorse child-centered
attitudes and commitment to their maternal
roles11–13 and have been shown to be more con-
cerned with providing male role models for their
children than are divorced heterosexual mothers.6,14

Lesbian and heterosexual mothers describe them-
selves similarly in marital and maternal interests,
current lifestyles, and child-rearing practices.14 They
report similar role conflicts, social support networks,
and coping strategies.15,16

Children’s Gender Identity and Sexual Orientation
The gender identity of preadolescent children

raised by lesbian mothers has been found consis-
tently to be in line with their biologic sex. None of the
more than 300 children studied to date have shown
evidence of gender identity confusion, wished to be
the other sex, or consistently engaged in cross-gen-
der behavior. No differences have been found in the
toy, game, activity, dress, or friendship preferences
of boys or girls who had lesbian mothers, compared
with those who had heterosexual mothers.

No differences have been found in the gender
identity, social roles, or sexual orientation of adults
who had a divorced homosexual parent (or parents),
compared with those who had divorced heterosexual
parents.17–19 Similar proportions of young adults
who had homosexual parents and those who had
heterosexual parents have reported feelings of attrac-
tion toward someone of the same sex.20 Compared
with young adults who had heterosexual mothers,
men and women who had lesbian mothers were
slightly more likely to consider the possibility of
having a same-sex partner, and more of them had
been involved in at least a brief relationship with
someone of the same sex,10 but in each group similar
proportions of adult men and women identified
themselves as homosexual.

Children’s Emotional and Social Development
Because most children whose parents are gay or

lesbian have experienced the divorce of their biologic
parents, their subsequent psychologic development
has to be understood in that context. Whether they
are subsequently raised by 1 or 2 separated parents
and whether a stepparent has joined either of the
biologic parents are important factors for children
but are rarely addressed in research assessing out-
comes for children who have a lesbian or gay parent.

The considerable research literature that has accu-
mulated addressing this issue has generally revealed
that children of divorced lesbian mothers grow up in
ways that are very similar to children of divorced
heterosexual mothers. Several studies comparing
children who have a lesbian mother with children
who have a heterosexual mother have failed to doc-
ument any differences between such groups on per-
sonality measures, measures of peer group relation-
ships, self-esteem, behavioral difficulties, academic
success, or warmth and quality of family relation-
ships.9,11,15,16,20,21 Children’s self-esteem has been
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shown to be higher among adolescents whose moth-
ers (of any sexual orientation) were in a new part-
nered relationship after divorce, compared with
those whose mothers remained single, and among
those who found out at a younger age that their
parent was homosexual, compared with those who
found out when they were older.22

Prevalent heterosexism and stigmatization might
lead to teasing and embarrassment for children
about their parent’s sexual orientation or their family
constellation and restrict their ability to form and
maintain friendships. Adult children of divorced les-
bian mothers have recalled more teasing by peers
during childhood than have adult children of di-
vorced heterosexual parents.23 Nevertheless, chil-
dren seem to cope rather well with the challenge of
understanding and describing their families to peers
and teachers.

Children born to and raised by lesbian couples
also seem to develop normally in every way. Ratings
by their mothers and teachers have demonstrated
children’s social competence and the prevalence of
behavioral difficulties to be comparable with popu-
lation norms.8,24 In fact, growing up with parents
who are lesbian or gay may confer some advantages
to children. They have been described as more toler-
ant of diversity and more nurturing toward younger
children than children whose parents are heterosex-
ual.25,26

In 1 study, children of heterosexual parents saw
themselves as being somewhat more aggressive than
did children of lesbians, and they were seen by par-
ents and teachers as more bossy, negative, and dom-
ineering. Children of lesbian parents saw themselves
as more lovable and were seen by parents and teach-
ers as more affectionate, responsive, and protective
of younger children, compared with children of het-
erosexual parents.25,27 In a more recent investigation,
children of lesbian parents reported their self-esteem
to be similar to that of children of heterosexual par-
ents and saw themselves as similar in aggressiveness
and sociability.15

Recent investigations have attempted to discern
factors that promote optimal well-being of children
who have lesbian parents. The adjustment of chil-
dren who have 2 mothers seems to be related to their
parents’ satisfaction with their relationship and spe-
cifically with the division of responsibility they have
worked out with regard to child care and household
chores.28 Children with lesbian parents who reported
greater relationship satisfaction, more egalitarian di-
vision of household and paid labor,29 and more reg-
ular contact with grandparents and other relatives30

were rated by parents and teachers to be better ad-
justed and to have fewer behavioral problems.

Children in all family constellations have been
described by parents and teachers to have more be-
havioral problems when parents report more per-
sonal distress and more dysfunctional parent-child
interactions. In contrast, children are rated as better
adjusted when their parents report greater relation-
ship satisfaction, higher levels of love, and lower
interparental conflict regardless of their parents’ sex-
ual orientation. Children apparently are more pow-

erfully influenced by family processes and relation-
ships than by family structure.

SUMMARY
The small and nonrepresentative samples studied

and the relatively young age of most of the children
suggest some reserve. However, the weight of evi-
dence gathered during several decades using diverse
samples and methodologies is persuasive in demon-
strating that there is no systematic difference be-
tween gay and nongay parents in emotional health,
parenting skills, and attitudes toward parenting. No
data have pointed to any risk to children as a result
of growing up in a family with 1 or more gay par-
ents. Some among the vast variety of family forms,
histories, and relationships may prove more condu-
cive to healthy psychosexual and emotional devel-
opment than others.

Research exploring the diversity of parental rela-
tionships among gay and lesbian parents is just be-
ginning. Children whose parents divorce (regardless
of sexual orientation) are better adjusted when their
parents have high self-esteem, maintain a responsi-
ble and amicable relationship, and are currently liv-
ing with a partner.22,31 Children living with divorced
lesbian mothers have better outcomes when they
learn about their mother’s homosexuality at a
younger age, when their fathers and other important
adults accept their mother’s lesbian identity, and
perhaps when they have contact with other children
of lesbians and gay men.22,24 Parents and children
have better outcomes when the daunting tasks of
parenting are shared, and children seem to benefit
from arrangements in which lesbian parents divide
child care and other household tasks in an egalitarian
manner28 as well as when conflict between partners
is low. Although gay and lesbian parents may not,
despite their best efforts, be able to protect their
children fully from the effects of stigmatization and
discrimination, parents’ sexual orientation is not a
variable that, in itself, predicts their ability to provide
a home environment that supports children’s devel-
opment.
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Corporal Punishment in Schools

ABSTRACT. The American Academy of Pediatrics rec-
ommends that corporal punishment in schools be abol-
ished in all states by law and that alternative forms of
student behavior management be used.

It is estimated that corporal punishment is admin-
istered between 1 and 2 million times a year in
schools in the United States.1 Increasingly, states

are abolishing corporal punishment as a means of
discipline, but statutes in some states still allow
school officials to use this form of discipline.2–4

The American Academy of Pediatrics believes that
corporal punishment may affect adversely a stu-
dent’s self-image and school achievement and that it
may contribute to disruptive and violent student
behavior.1,5–7 Alternative methods of behavioral
management have proved more effective than cor-
poral punishment and are specifically described in
the reference articles.5–7 Physical force or constraint
by a school official may be required in a limited
number of carefully selected circumstances to protect
students and staff from physical injury, to disarm a
student, or to prevent property damage.

The American Academy of Pediatrics urges par-
ents, educators, school administrators, school board
members, legislators, and others to seek the legal
prohibition by all states of corporal punishment in
schools and to encourage the use of alternative meth-
ods of managing student behavior.
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Counseling the Adolescent About Pregnancy Options

ABSTRACT. When consulted by a pregnant adolescent,
pediatricians should be able to make a timely diagnosis
and to help the adolescent understand her options and
act on her decision to continue or terminate her preg-
nancy. Pediatricians may not impose their values on the
decision-making process and should be prepared to sup-
port the adolescent in her decision or refer her to a
physician who can.

ABBREVIATIONS. b-hCG, b-subunit human chorionic gonado-
tropin; hCG, human chorionic gonadotropin.

Pediatricians are likely to encounter adolescent
patients who become pregnant and need coun-
seling on the options available to them. The

American Academy of Pediatrics continues to en-
dorse the principles published in its statement on
this topic in 1989,1 namely:

1. The statement represents an objective guide for
pediatricians assisting patients and their families
in making decisions about adolescent pregnancy.

2. None of the options offered is necessarily ideal or
universally preferred by physicians or their pa-
tients.

3. The pediatrician, the adolescent patient, and other
concerned persons must be given complete infor-
mation on all available options to help the adoles-
cent make an informed decision.

More than 1 million individuals ,20 years old
become pregnant annually.2–4 Slightly .50% of ado-
lescent pregnancies result in a birth.2,4 The basic ap-
proach to effective ethical counseling has not
changed since the 1989 statement; however, medical,
sociological, and technological advances warrant an
update of earlier information.

Premarital sex, pregnancy, and abortion engender
strong personal and individual feelings. Pediatri-
cians and other health professionals should not allow
their personal beliefs and values to interfere with
optimal patient health care. The physician needs to
respect the adolescent’s personal decision and her
legal right to continue or to terminate her pregnancy
and not impose barriers to health services from an-
other provider. Should a pediatrician choose not to
counsel the adolescent patient about sexual matters

such as pregnancy and abortion, the patient should
be referred to other experienced professionals.

IDENTIFICATION
All pregnancy options benefit from an early diag-

nosis. Some adolescents will seek medical care with
characteristic signs and symptoms of pregnancy or
as the result of a positive home pregnancy test. How-
ever, pregnancy symptoms may also be vague and
nonspecific, particularly in the younger adolescent.
The pediatrician cannot always rely on the menstrual
and sexual history of the patient to diagnose preg-
nancy. Psychological denial may exist to such an
extent that the adolescent may not consider preg-
nancy to be the cause of her symptoms, even when it
is evident to others.

Laboratory test results for pregnancy are likely to
become positive before the appearance of clinical
symptoms or signs on physical examination. A se-
rum b-subunit human chorionic gonadotropin (b-
hCG) assay may show positive results as early as 1
week after conception. Most pregnancies are diag-
nosed by monoclonal human chorionic gonado-
tropin (hCG) urine pregnancy tests, which are rapid,
cost-effective, specific to hCG, and almost as sensi-
tive as the serum hCG assays. These urine tests will
also demonstrate positive results within 7 to 10 days
after conception, before the first missed menstrual
period. Office personnel can be educated to perform
these tests. When there is clinical suspicion of preg-
nancy, a negative test result suggests the need to
repeat the test in 1 to 2 weeks. The pediatrician
should use the negative result of the pregnancy test
as an opportunity for further counseling.

The physical diagnosis of a normal intrauterine
pregnancy can usually be made by 6 weeks from the
last menstrual period with the finding of an enlarged
softened uterus during a pelvic examination. The
fetal heart tones may be detected as early as 10
weeks’ gestation by Doppler fetoscopy. The observa-
tion or notice of fetal movement occurs at about 20
weeks in women experiencing their first pregnancy.
If questions remain about uterine size or the confir-
mation of pregnancy, obstetric consultation or ultra-
sonography should be arranged. Ultrasonography
can confirm an intrauterine pregnancy, with cardiac
activity demonstrable at approximately 6 weeks
from the last menstrual period. Concurrent with
pregnancy evaluation, appropriate testing for sexu-
ally transmitted diseases should be performed.4,5

Early first trimester complications include ectopic
pregnancy and spontaneous abortion, and these
problems should be considered if abdominal pain or

This statement has been approved by the Council on Child and Adolescent
Health.
The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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vaginal bleeding develops. An ectopic pregnancy
should also be considered in a patient with a positive
pregnancy test in the absence of expected uterine
enlargement.

COMMUNICATION
While waiting for the results of a urine pregnancy

test, the pediatrician has the opportunity to discuss
the adolescent’s expectations and feelings about her
possible pregnancy. The pediatrician should convey
the results of the pregnancy test to the adolescent
alone in a private setting.

Minors have legal rights protecting their privacy
about the diagnosis and treatment of pregnancy. Pe-
diatricians should be familiar with local confidenti-
ality laws being aware that they vary from state to
state. In considering confidentiality, the pediatrician
should assess the adolescent’s ability to understand
the diagnosis of pregnancy and appreciate the impli-
cations of that diagnosis. The diagnosis should not be
conveyed to others, including parents, until the pa-
tient’s consent is obtained, except when there are
concerns about suicide, homicide, or abuse. The pe-
diatrician should be sensitive to the possibility of
sexual abuse or incest in the young or developmen-
tally delayed pregnant adolescent. In those cases, the
pediatrician should inform child protective services
as required by the law in most jurisdictions.

Reactions to the diagnosis of pregnancy vary.
Some adolescents may be pleased, while others may
be upset or confused. Some may have already dis-
cussed potential options with their family or sexual
partner. The pediatrician needs to be sensitive to
family, social, and cultural issues that may influence
the adolescent and her decisions about pregnancy.5,6

Adolescents should be encouraged to include their
parents in a full discussion of their options. The
pediatrician should explain how parental involve-
ment can be helpful and that parents generally are
supportive. If parental support is not possible, mi-
nors should be urged to seek the advice and counsel
of adults in whom they have confidence, including
other relatives, counselors, teachers, or clergy. This is
especially true for younger adolescents, age 12 to 15
years.

MANAGEMENT
The duration of the pregnancy should be assessed

and documented because options depend on this
assessment. Usually, the adolescent has the follow-
ing options available:

1. Carrying her pregnancy to delivery and raising
the baby.

2. Carrying her pregnancy to delivery and placing
the baby for adoption.

3. Terminating her pregnancy.

The pediatrician should discuss with or counsel
the adolescent about all three options or refer the
adolescent to a health care professional who will
discuss all three options.

Financial status should not deprive a person of her
options for management of the pregnancy. The pe-

diatrician should be knowledgeable about local
funding resources for continuing or terminating her
pregnancy. The patient should be counseled to con-
sider all options, encouraged to return for as many
visits as needed, and helped to understand the need
to make a timely decision. She should be encouraged
to include her parents and the father of the baby in
these counseling sessions. If the adolescent is reluc-
tant to reveal the identity of the father, the pediatri-
cian should consider the possibility of sexual abuse,
sexual assault, or incest. Pediatricians should be
aware of state laws about reporting suspected abuse
or statutory rape and take appropriate action.

The pediatrician should address any coexisting
medical conditions—chronic medical illness, physi-
cal disability, or psychiatric illness—that could affect
the decision to continue or terminate the pregnancy.
If there is a question of the adolescent’s mental com-
petence to make an informed decision about the
pregnancy, the pediatrician should be aware of state
law and procedures necessary to make this determi-
nation.

If the adolescent decides to continue the preg-
nancy, the pediatrician should refer her for timely
and appropriate prenatal care. Adolescents receiving
prenatal care in comprehensive adolescent preg-
nancy programs generally have had better outcomes
than adolescents not in such programs, and pediatri-
cians may choose to refer preferentially to such pro-
grams, when available.7 Family and social support
systems are essential for optimal outcomes for young
adolescent parents and their infants.8

Adoption is an important option for the pediatri-
cian to discuss with the adolescent. To make appro-
priate referrals, the pediatrician should be familiar
with the available medical, legal, counseling, and
social service resources that facilitate adoption.
Throughout the pregnancy, the adolescent should
have the opportunity to discuss the possibility of
adoption with the pediatrician or other health care
professionals.

If the adolescent decides to terminate her preg-
nancy, the pediatrician should be knowledgeable
about community resources, considering the stage of
pregnancy and any coexisting medical conditions.
The pediatrician should also consider the adoles-
cent’s financial resources and should be aware of
local or federal law affecting the availability of ser-
vices, parental notification, or consent.9 With the an-
ticipated US Food and Drug Administration ap-
proval of pharmacologic agents, such as mifepristone,
and the availability of prostaglandin analogues and
methotrexate to induce abortion nonsurgically, pedi-
atricians need to become aware of the nature and
availability of these methods and have a clear under-
standing of their role in the counseling, provision of
care, or referral for these methods.

Whatever the adolescent’s decision, the pediatri-
cian should follow up with the patient to ensure that
there has been a successful referral and that appro-
priate social support is in place and to discuss the
prevention of future unintended pregnancies. If the
adolescent chooses to continue her pregnancy, the
pediatrician should remain available for further dis-
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cussion during the pregnancy should later events
require reconsideration of decisions made at the time
of the initial confirmation of pregnancy. If the ado-
lescent chooses to place the child for adoption or to
terminate her pregnancy, the pediatrician should be
available to provide for her subsequent health care
and emotional support. In either case, the pediatri-
cian should encourage the adolescent to continue her
education and be available to help her identify ap-
propriate community scholastic programs.

The diagnosis of pregnancy is a sensitive and emo-
tional time for the adolescent, her family, and her
sexual partner. A warm and accepting environment
in which the adolescent feels sufficiently secure to
explore her own feelings about pregnancy is essen-
tial. Becoming a parent, placing a child for adoption,
or having an abortion may have significant personal
and long-term consequences for adolescents. It is
important to ensure continuing help and support,
regardless of the adolescent’s decisions about her
pregnancy. Ideally, the pediatrician has the counsel-
ing expertise, an understanding of adolescent devel-
opmental and medical issues, and, often, a long-
standing relationship with the patient, and,
therefore, is the appropriate person to review these
issues with her.
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Counseling Families Who Choose Complementary and Alternative
Medicine for Their Child With Chronic Illness or Disability

ABSTRACT. The use of complementary and alternative
medicine (CAM) to treat chronic illness or disability is
increasing in the United States. This is especially evident
among children with autism and related disorders. It may
be challenging to the practicing pediatrician to distin-
guish among accepted biomedical treatments, unproven
therapies, and alternative therapies. Moreover, there are
no published guidelines regarding the use of CAM in the
care of children with chronic illness or disability. To best
serve the interests of children, it is important to maintain
a scientific perspective, to provide balanced advice about
therapeutic options, to guard against bias, and to estab-
lish and maintain a trusting relationship with families.
This statement provides information and guidance for
pediatricians when counseling families about CAM.

ABBREVIATION. CAM, complementary and alternative medi-
cine.

STATEMENT OF THE PROBLEM

The use of complementary and alternative med-
icine (CAM) is increasing in Western countries.
Indeed, more than one third of the adults in the

United States have used CAM in recent years.1,2

Pediatric use of CAM is especially likely among chil-
dren with chronic illness or disability. Up to 50% of
children with autism in the United States probably
are using some form of CAM.3 In many instances, the
physician providing medical care is unaware of the
concurrent use of CAM. Increasingly, pediatricians
providing care for children with chronic illness or
disability are discussing CAM with families or are
asked to prescribe such treatments. Pediatricians’ ex-
pertise in biomedicine may not adequately prepare
them for discussion of CAM.

BACKGROUND INFORMATION AND
DEFINITIONAL ISSUES

CAM has been defined as “a broad domain of
healing resources that encompasses all health sys-
tems, modalities, and practices and their accompa-
nying theories and beliefs, other than those intrinsic
to the politically dominant health system of a partic-
ular society or culture in a given historic period.”4

An enormous array of unconventional therapies may
be used as alternative therapies (instead of conven-

tional treatments) or as complementary therapies (in
addition to conventional treatments) (see Fig 1).

Currently, courses on CAM approaches are offered
in the majority of US medical schools.5 The US gov-
ernment established the Office of Alternative Medi-
cine (now the National Center for Complementary
and Alternative Medicine) in the National Institutes
of Health to carry out scientific study of CAM.6

Biomedicine is based on laws of science and the
rigorous applications of the scientific method. It may
aptly be called scientific medicine or evidence-based
medicine. Disease is explained by pathophysiologic
processes, and treatments are designed to affect these
processes. The term biopsychosocial medicine has long
been used to describe a biomedical model that rec-
ognizes the importance of psychosocial factors.7 Bio-
medical treatments are based on accumulated evi-
dence of effectiveness from peer-reviewed scientific
research. There is a hierarchy of research evidence, at
the top of which is the controlled clinical trial. Many
accepted biomedical treatments lack evidence of ef-
fectiveness from controlled clinical trials (eg, the use
of physical therapy in the care of the premature
infant). Unproven therapies also may be based on
pathophysiology and limited research, but they lack
accepted standards of proven effectiveness (eg, the
use of immunoglobulins in the treatment of autism).8
Alternative therapies are based on a variety of non-
biomedical beliefs and usually have not been sub-
jected to clinical research. Most are supported by
anecdotal evidence, but some alternative therapies
have proven effectiveness. For example, preliminary
studies of acupuncture in addiction treatment show
positive results.9 In time, such proven therapies may
come into wider use and lose their “alternative”
status.

Biopsychosocial medicine and CAM have at least
one thing in common: both recognize that the rela-
tionship between physician-healer and patient is in-
tegral to the success of treatments offered. This is
part of the age-old “art” of medicine and is a basis of
the placebo response.10 The emphasis of biomedicine
on pathophysiology and on technical outcomes has
reinforced the perception among some families that
physicians undervalue their relationships with their
patients. The failure of biomedicine to recognize and
respond adequately to individual differences among
patients is one reason families turn elsewhere and
has contributed to the increasing use of CAM.

The distinctions among unproven therapies, CAM,
and biomedicine may become especially blurred in
the care of children with chronic illness or disability.

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2001 by the American Acad-
emy of Pediatrics.
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Some conventional biomedical therapies lack proof
of effectiveness, and some unproven and alternative
therapies may in time prove effective. Also, some
alternative therapies conceivably may have placebo
effects, which confer additional therapeutic gain and
enhanced quality of life. These factors may present
significant challenges to the health care professional.
Moreover, there are no published clinical guidelines
regarding the use of CAM in the care of children
with chronic illness or disability.11

WHY PARENTS OF CHILDREN WITH CHRONIC
ILLNESS OR DISABILITY CHOOSE CAM

Parental questioning of a child’s diagnosis, treat-
ment, and prognosis reflects a normal process of
adjustment to the permanence or chronicity of the
condition and the desire to ensure the best possible
outcome for their child. Many parents become frus-
trated with biomedical therapies because of com-
plexity, discomfort, bewildering technology, or un-
certainty of cure. Indeed, for some conditions,
biomedicine has little or nothing to offer. Also, fam-
ilies may be frustrated because they have not been
sufficiently involved in the development of a care
plan. The media, condition-specific publications, and
parent-to-parent contacts provide essential opportu-
nities for families to learn about resources, including
CAM. Furthermore, the Internet has dramatically in-
creased exposure of families to sophisticated market-

ing, testimonials, and unproven claims. Some par-
ents are attracted to simple explanations of causality,
some by an approach perceived to be more “natu-
ral.” Many try a succession of alternative therapies,
believing that any approach that does no harm is
worth a trial. For almost all, CAM approaches rep-
resent an attempt to gain a sense of control over their
child’s chronic illness or disability and to improve
quality of life.

BALANCING FAMILY-CENTERED CARE WITH THE
ETHICAL RESPONSIBILITY OF THE PEDIATRICIAN

The “medical home” concept emphasizes that care
should be compassionate and family-centered. Mu-
tual participation in decision making and informed
consent are essential elements of respectful care.12

Decisions and plans should be made through a pro-
cess of collaborative decision making in which the
family receives complete and unbiased information
needed to understand and make informed decisions.
The quality of the relationship between the health
care professional and patient with chronic illness has
been shown clearly to affect outcomes.13 Honest and
supportive relationships with health care profession-
als can help parents cope14 and promote the child’s
independence.15 Such relationships are strengthened
when health care professionals understand the per-
spectives of the family, provide care with flexibility,
and attempt to meet the family’s needs and expecta-

Fig 1. Biopsychosocial medicine and alternative medicine are broad systems of health care that encompass theories, practices, and
therapies. Integrative medicine is a term loosely used to describe these systems used in combination. Therapies (whether biomedical,
complementary, or alternative) are considered proven or unproven based on a hierarchy of evidence.
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tions. Clearly, it is optimal for children with chronic
illness or disability to receive health care in a setting
that is family-centered. At the same time, pediatri-
cians have an ethical responsibility to guard the wel-
fare of children by ensuring that any treatment they
endorse is “in accordance with science and proven
experience.”16,17 Dilemmas may arise when families
ask their pediatrician to endorse or to provide a
therapy that is considered by the pediatrician not to
be in the best interests of the child. There may be
evidence of the possibility of direct harm, unknown
risks, or concerns about indirect harm to the child.
The pediatrician is in a position to balance a commit-
ment to family-centered care with the ethical respon-
sibility to guard the welfare of children.18,19

SUMMARY/CONCLUSION
The use of CAM approaches in the United States is

increasing, especially among children with chronic
illness or disability. Distinctions among unproven
therapies, CAM, and biomedicine may become
blurred, presenting special challenges to the pedia-
trician. To best serve the interests of children, it is
important to provide balanced advice about thera-
peutic options, to guard against bias, and to establish
and maintain a trusting relationship with families.
Although the focus of this statement is chronic illness
or disability, the recommendations that follow also
may apply to the use of alternative medicine in other
pediatric domains.

RECOMMENDATIONS FOR PEDIATRICIANS WHO
DISCUSS ALTERNATIVE, COMPLEMENTARY, AND

UNPROVEN THERAPIES WITH FAMILIES
1. Seek information for yourself and be prepared to

share it with families.
Families are likely to be appreciative of infor-

mation you have obtained through literature
searches. Reviews of CAM discuss currently pop-
ular alternative approaches and their attendant
risks.3,20–22 Also, Appendix I shows several Web
sites that may be useful resources.

2. Evaluate the scientific merits of specific therapeu-
tic approaches.

Critical evaluation of claims of effectiveness re-
quires training in the scientific method and an
understanding of processes of disease. This train-
ing is equally important for evaluating conven-
tional biomedical treatments and alternative ther-
apies. Many CAM approaches are based on
inconsistent or implausible biomedical explana-
tions, and claims of effectiveness rest on anecdotal
information and testimonials. The pediatrician
can be uniquely helpful to parents seeking an
assessment of the merits of specific therapies by
evaluating such therapies and providing guid-
ance.

3. Identify risks or potential harmful effects.
Alternative therapies may be directly harmful

by causing direct toxic effects, compromising ad-
equate nutrition, interrupting beneficial medica-
tions or therapies, or postponing biomedical ther-
apies of proven effectiveness. Indirect harm may
be caused by the financial burden of the alterna-

tive therapy, other unanticipated costs (eg, the
time investment required to administer the thera-
py), and feelings of guilt associated with inability
to adhere to rigorous treatment demands. If a
child receiving alternative therapy is at direct or
indirect risk of harm, the pediatrician should ad-
vise against the therapy. In some circumstances, it
may be necessary for the pediatrician to seek an
ethics consultation or to refer to child welfare
agencies. If there is no risk of direct or indirect
harm, a pediatrician should be neutral.

4. Provide families with information on a range of
treatment options (avoid therapeutic nihilism).

Although effective treatments to cure the un-
derlying condition or restore function may be
lacking, there may be adjunctive treatments to
improve quality of life, address specific concerns
of the child or family, or modify environmental
conditions that may be causing additional prob-
lems. Consultation with pediatric specialists may
suggest therapeutic options. Discussion of a range
of treatment options may avert feelings of frustra-
tion and powerlessness that drive families to al-
ternative sources of care.

5. Educate families to evaluate information about all
treatment approaches.

Families should be informed about placebo ef-
fects and the need for controlled studies. The pe-
diatrician should explain that anecdotal and testi-
monial evidence is very weak. Families also
should be advised to be vigilant for exaggerated
claims of cure, especially if such claims are for
treatments requiring intense commitment of time,
energy, and money on the part of the family.

6. Avoid dismissal of CAM in ways that communi-
cate a lack of sensitivity or concern for the family’s
perspective.

Some alternative therapies considered by fami-
lies may warrant independent review and evalu-
ation of scientific merit by the pediatrician.
Respectful family-centered care rests on the pedi-
atrician’s willingness to listen carefully and to
acknowledge the family’s concerns, priorities, and
fears, including social and cultural factors that
may affect their choice of therapies. If CAM is
chosen against the advice of the pediatrician, he or
she should continue to offer care to the child.

7. Recognize feeling threatened and guard against
becoming defensive.

Families may express their opinions in ways
that challenge the professional expertise of the
pediatrician. They may bring to the discussion
of CAM a number of biased assumptions that
contribute to an atmosphere of distrust and an
adversarial relationship. It may be helpful for the
pediatrician to make empathic statements that ac-
knowledge the families’ deep concerns, thereby
avoiding angry or defensive reactions.

8. If the CAM approach is endorsed, offer to assist in
monitoring and evaluating the response.

The pediatrician can help to establish clinical
outcomes and target behaviors or symptoms that
can be observed and measured. Sometimes, the
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pediatrician and family can agree on a time-lim-
ited trial of the proposed approach.

9. Actively listen to the family and the child with
chronic illness.

The pediatrician should be aware of their con-
cerns, their understanding of the condition, and
their needs for support. Support groups and com-
munity networks can greatly enhance family com-
fort with the management of the chronic illness or
disability.
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APPENDIX I

Helpful Resources on the Internet
1. University of Texas Center for Alternative Medi-

cine Research, http://www.sph.uth.tmc.edu/
utcam/default.htm

2. The National Institutes of Health Office of Alter-
native Medicine, http://altmed.od.nih.gov/

3. The National Council for Reliable Health Informa-
tion, http://www.ncahf.org

4. The Consumer Federation of America, http://
www.quackwatch.com
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Erratum 
 
In "Counseling Families Who Choose Complementary and Alternative Medicine for 
Their Child With Chronic Illness or Disability" by the AAP Committee on Children With 
Disabilities, Virginia Randall, MD, was omitted from the list of consultants due to an 
oversight. The statement was published in the March 2001 issue of Pediatrics. 
(Pediatrics. 2001;107(3):598-601.) 
 



Policy Statement—Creating Healthy Camp
Experiences

abstract
The American Academy of Pediatrics has created recommendations
for health appraisal and preparation of young people before participa-
tion in day or resident camps and to guide health and safety practices
for children at camp. These recommendations are intended for par-
ents, primary health care providers, and camp administration and
health center staff. Although camps have diverse environments, there
are general guidelines that apply to all situations and specific recom-
mendations that are appropriate under special conditions. This policy
statement has been reviewed and is supported by the American Camp
Association. Pediatrics 2011;127:794–799

BACKGROUND
For 150 years, children have been attending camp.1 Today, approxi-
mately 11 million children attend day or resident camp, supported by
1.2 million staff members.2 Currently, camp programs exist in myriad
forms and cater to any interest or population imaginable. The camp
experience has been proven to have a lasting effect on psychosocial
development, including significant effects on self-esteem, peer re-
lationships, independence, leadership, values, and willingness to
try new things.3 Camps also offer an opportunity to overcome a lack
of connection with the natural environment, which has been asso-
ciated with depression, attention disorders, and obesity.4 Safety
research has revealed that camps have a safety profile equivalent
to, or better than, many other activities that parents choose for
their children.5

Camp health care providers can expect to care for campers with any of
the medical and psychological issues seen daily by primary pediatric
providers. As a result, the precamp health evaluation takes on in-
creased importance. Parents, the primary health care provider, camp
administrators, and camp health care providers should openly share
information to ensure that a camper is appropriate for his or her new
environment. In addition, parents should medically and psychosocially
prepare their child for camp. Camp administration must create appro-
priate policies and procedures and work in cooperation with local
health care providers and facilities to ensure that off-site support is in
place.

PREPARING CAMPERS

1. Before choosing a camp, parents or guardians should be encour-
aged to assess their child’s interests, skills, and overall physical,
mental, and emotional well-being and evaluate his or her ability
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to effectively participate in a par-
ticular camp setting. Camp mis-
sion statements and promotional
handouts can help guide parents
when choosing an appropriate
camping environment for their
child. Before enrolling their child,
parents should be aware of pre-
admission medical requirements
for campers and the scope of
health services available at camp.

Some day and overnight camps of-
fer programs that require an in-
creased level of physical fitness be-
cause of strenuous activities
and/or geographic factors such as
altitude or remote location. These
camps may require a more exten-
sive health evaluation relevant to
the nature, conditions, and activi-
ties of the camp. Exact health re-
quirements for participation will
depend on the program.

2. All campers should provide the
camp with a complete annual re-
view of their health by a licensed
health care provider, preferably
before the first day of camp. This
recommendation is consistent
with the Bright Futures initiative.6

The appropriateness of the
camp’s program for the individual
camper should be addressed dur-
ing that review, which, in turn,
means that the health care pro-
vider must be provided pertinent
information about the camp. An
evaluation within the 6 months be-
fore camp arrival should be con-
sidered for children with ongoing
health care needs.

The annual review should include a
comprehensive health history. The
history should include the child’s
significant previous illnesses, sur-
geries, injuries, and allergies and
present state of physical and psy-
chological health. Campers with
clinically significant medical his-
tories or those with conditions

that require long-term manage-
ment (eg, asthma, seizures, diabetes,
anaphylactic allergies, immuno-
compromise, congenital anoma-
lies, mood or anxiety disorders,
attention-deficit/hyperactivity disor-
der) should have specific medical
clearance before participation. A
management plan appropriate to
the camp program that addresses
any ongoing medical or psycho-
logical issues should be created.
This plan should also address
medications, both prescription
and over-the-counter, to be used
by the child while at camp.7 Writ-
ten orders from a licensed health
care provider should be obtained
for prescription medications, di-
ets, physical activity limitations,
or special medical devices. Addi-
tional information about coding
and documentation related to pro-
viding these services is included
in the Appendix.

3. Parents or guardians are respon-
sible for providing to the appro-
priate camp representatives in-
formation about any changes in
health status, recent travel, new
medications, or any changes in
maintenance medications. Elec-
tive interruption of medications
(drug holiday) should be avoided
by campers on long-term psycho-
tropic therapy or those on main-
tenance therapy required for a
chronic medical condition.8–10

4. Before starting camp, all campers
should be in compliance with the
recommended childhood immuni-
zation schedule published annually
by the American Academy of Pediat-
rics (AAP), the Advisory Committee
on Immunization Practices of the
Centers for Disease Control and
Prevention, and the American Acad-
emy of Family Physicians.11 Camp
administrators should be aware
that individual states might require

other immunizations in addition to
those recommended by the AAP. Po-
lices must also be in place regard-
ing participation in the camp pro-
gram by campers who are
incompletely immunized or unim-
munized. People who travel interna-
tionally as part of a camp program
should consult the Centers for Dis-
ease Control and Prevention travel-
er’s health Web site or visit a
traveler’s clinic for information re-
garding particular immunization
requirements or health concerns
that may be associated with their
destination.12

5. Some inexperienced campers expe-
rience acute psychological distress
associated with separation from
home and loved ones, which is com-
monly known as homesickness. The
following interventions may be
helpful for prospective campers
and their parents, because they
have been found to significantly re-
duce the incidence and severity of
homesickness9:

● Involve the child in the process of
choosing and preparing for
camp.

● Discuss homesickness openly. Be
positive about the upcoming
camp experience and avoid ex-
pressing personal doubts or
concerns.

● Arrange practice time away from
home with friends or relatives
before camp.

● Frame the time to be spent at
camp in comparison with previ-
ous enjoyable experiences of
similar duration that the child
may have had.

Parents should avoid making “pick-up”
arrangements in the event of home-
sickness, because these arrange-
ments may undermine the child’s
confidence in his or her own indepen-
dence. Health care providers should
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discuss these interventions as part of
the anticipatory guidance associated
with the health evaluation before
camp.

PREPARING THE CAMP

1. Camp administrative officials
should have a clear understanding
of the essential functions of a
camper insofar as their specific
camp program is concerned.13 It is
the responsibility of the camp to
provide to parents, children, and
precamp examiners expectations
for successful participation in the
camp program. Certain camp activ-
ities may increase the risk of com-
plications from specific medical
conditions (eg, scuba diving may
trigger an asthma exacerbation). It
should be a combined effort of par-
ents, health care providers, and
camp personnel to identify children
whomight be at risk and specify the
extent of accommodations neces-
sary for safe participation for that
child.

2. All camps should have written
health policies and protocols that
have been reviewed and approved
by a physician with specialized
training in children’s health, prefer-
ably a pediatrician or family physi-
cian. These policies and protocols
should be tailored to the training
and scope of practice of the on-site
camp health care providers and
should be developed with the input
of those providers.14,15 Camp admin-
istrators should inquire about the
previous training and camp experi-
ence of the camp health care pro-
vider and provide additional train-
ing or support if necessary.16

Camp health policies and protocols
should address both major and mi-
nor illnesses and injuries and in-
clude information on the camp’s re-
lationship and coordination with
local emergency services. Local

emergency medical services pro-
viders should be contacted before
camp begins to ensure prompt and
coordinated response in the event
of an emergency.16,17 Camps should
also establish relationships with lo-
cal dentists and/or orthodontists
who are willing to treat dental
emergencies if the need arises and
with local mental health profession-
als. The AAP encourages its mem-
bers to cooperate with local camps
in reviewing such policies and pro-
tocols and by providing medical
support, if practical.

Illnesses and conditions that com-
monly affect camp life should be
considered for inclusion in proto-
cols for treatment by camp health
care providers, including:

● fever;

● conjunctivitis;

● upper respiratory tract infections;

● otitis externa and media;

● streptococcal pharyngitis and
sore throat;

● vomiting and diarrhea (including
large outbreaks);

● asthma, anaphylaxis, and al-
lergy management, including
food allergies;

● skin infections: impetigo, fungal,
abscess;

● lice and scabies;

● dermatitis, including poison ivy
and poison oak;

● insect bites, stings, and tick
exposure;

● common injuries, head injury
and concussion;

● heat- or cold-related illness;

● homesickness; and

● behavioral or psychiatric episodes.

The 2009–2010 H1N1 influenza pan-
demic and the emergence of
methicillin-resistant Staphylococcus
aureus (MRSA) have highlighted the

need for increased screening and
surveillance at camps and the ongo-
ing importance of teaching good
hygiene practices, the most impor-
tant of which are good hand-washing
and cough/sneeze behaviors. Camps
should have in place management
plans for infectious outbreaks.18

These plans should include guidance
for caring for ill campers or staff and
for isolating ill people from the
healthy population. Camp health care
providers should also be aware of
health hazards that are particular to
their area (eg, Lyme disease, Rocky
Mountain spotted fever).19 A camp di-
saster plan should also be in place.

On initial arrival at camp, all campers
and staff should undergo a screening
supervisedby the camphealth staff to
assess the potential for communica-
ble diseases, establish a health status
baseline, and identify health prob-
lems such as impetigo or lice. Up-
dated medication orders and health
history should be made available to
camp health staff at this time.

3. Camp health care providers with
appropriate knowledge and train-
ing should be responsible for the
safe storage and administration of
medications. This responsibility
varies with the type of camp (eg, a
camp for children with diabetes or
a camp for children with cancer). A
protocol should be established for
safe transport of medications dur-
ing out-of-camp trips, and a deter-
mination should be made by the on-
site health care provider as to the
skill of camp personnel to adminis-
ter medications and the safety of
sending a particular child on the
trip.7

Camps that maintain oxygen or
other emergency medication or
equipment should periodically
check supplies and ensure that nec-
essary training has been com-
pleted. Recent guidelines support
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the use of automated external defi-
brillators (AEDs) in children 1 year
or older.20 All camps should criti-
cally review the populations they
serve and the need for an AED on
site. Camps with an AED should
comply with local regulations re-
garding required protocols and
training for their use. With regard
to personal emergency medica-
tions or medical devices such as in-
halers or epinephrine autoinjec-
tors, campers should be instructed
in their use before arrival at camp.
Parents should also make clear to
the camp staff primarily responsi-
ble for the camper the situations
that may require use of these med-
ications and whether the child is
competent in their administration.
Specific protocols for administra-
tion of these medications or use of
specialized equipment by the
camper, counselors, or other nonli-
censed providers should be cre-
ated. These devices should be kept
in locations that are easily accessi-
ble to the people who may need
them.7

4. A health record system should be
maintained that documents all
camper and staff illnesses and inju-
ries and that allows for surveillance
of the camp illness and injury pro-
file. In addition, camps should con-
sider use of an electronic health re-
cord that is compliant with federal
guidelines.21 Camp records should
include emergency contacts for all
children. The parent or guardian
with legal custody should be clearly
indicated. Protocols for parental
notification should be established.
In addition, if a chronic condition ex-
ists, the child’s primary care physi-
cian and any subspecialty physi-
cians should be identified by name,
telephone number, and e-mail ad-
dress, and the date of the last
health care visit should be noted.22

Written authorization to obtain
treatment, to transport children in
camp vehicles for nonemergent
care, and to sharemedical informa-
tion should be provided by the par-
ent or guardian.23 Camps should
make clear their requirements for
health insurance coverage, and
parents or guardians should en-
sure that their policy is in force at
the camp’s location. Confidentiality
of health information should be
maintained.24 Camp health history
and physical examination forms
that meet the aforementioned rec-
ommendations and that have been
reviewed by the AAP are available to
camps and health care providers
from the American Camp Associa-
tion.25

5. It is important for all camps to have
personnel who can administer on-
site first aid and cardiopulmonary
resuscitation (CPR), irrespective
of their distance from definitive
medical care. This statement does
not address specific camp staff is-
sues; however, those who are in-
volved in waterfront activities
should be certified in cardiopulmo-
nary resuscitation.

6. Obesity and related cardiovascu-
lar risk factors are important
public health priorities, and camp
communities should adhere to
principles of healthy living.26 Food
that is served and sold in camps
should, at least, follow federal
guidelines for school nutrition.
Camp staff should model healthful
food choices for their campers.
Food should not be used as a re-
ward, nor should withholding
food be used as a punishment. At
least 30 minutes of daily physical
activity should be included as a
component of any camp program.
Plain water should be available
throughout the day, and sweet-
ened beverages, including sport

drinks, should be strictly limited
or simply not used.27

7. The principles promoted in this
statement apply to all camps; it
should be noted, however, that in-
clusion of children with disabili-
ties and other special health care
needs may require the establish-
ment of additional assessments
and services and that camps de-
signed to serve that population of
children and adolescents specifi-
cally will be equipped differently.
Camp authorities should work
with local pediatricians and other
health care providers to conduct
health appraisals for children be-
fore their participation in camp
and determine appropriate ser-
vices and programs for children
with special needs.22 In addition,
camp personnel should be famil-
iar with the health and safety
guidelines for child care centers
developed by the AAP, American
Public Health Association, and Ma-
ternal and Child Health Bureau
and should adhere to those that
are appropriate to their pro-
grams and facilities.28

Parents should feel confident that
their children are ready for camp and
that their chosen camp is well pre-
pared to care for their children. To this
end, the AAP offers the aforementioned
recommendations for creating a
healthy camp experience.

APPENDIX: CODING AND
DOCUMENTATION FOR
CAMP/SCHOOL/SPORTS
EXAMINATIONS

Pediatric providers should become
skilled at and comfortable with estab-
lishing coding practices of (and ex-
pecting appropriate reimbursement
for) their services in performing and
documenting camp, school, and sports
examinations.
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CPT (Current Procedural
Terminology) Coding

1. When possible, use the preven-
tive medicine services codes
(99381–99397). These codes most
accurately describe both the com-
prehensive examination and coun-
seling services rendered. Many
camp, school, and sports forms re-
quire additional examinations (eg,
measuring heart rate and blood
pressure after exercise) or coun-
seling (eg, asthma management re-
lated to exercise or high altitude)
above and beyond the “standard”
parameters included in annual
evaluations.

2. If the need for examination arises
after a patient has already re-
ceived an annual preventive med-
icine services examination, health
plans typically do not cover the
cost of a second examination. Pro-
viders may elect to complete
camp forms on the basis of a re-
cent preventive medicine services
visit or schedule an additional
visit. If allowed by the child’s in-
surance, parents may be billed
for the additional noncovered
services.

3. Office or other outpatient services
codes (99201–99215) may be used
if a problem is identified during the
visit.

4. Office or other outpatient consulta-
tion codes (99241–99245) provide a
possible alternative method if the
“rule of 3 ’Rs” is met:

a. The service is requested by the
camp or school (the office record
should verify the request).

b. The services (examination and
documentation) are rendered by
the provider.

c. A written report (the completed
camp or school form) is pro-
vided to the requesting camp or
school.

5. In addition, the special report code
(99080) may be reported if a pro-
vider is required to complete a spe-
cific camp or school form.

ICD-9-CM (International
Classification of Diseases, Ninth
Revision, Clinical Modification)
Coding

1. Use code V20.2 if the camp or
school service is incorporated into
the annual “well-child care” visit.

2. Use code V70.3 if the camp or
school service is a separate preven-
tive medicine services, consulta-
tion, or office or other outpatient
services visit.

3. Use specific problem-based code(s)
if specific problems are found and
addressed.

Documentation

1. Specific forms are usually provided
by the camp or school. Once com-
pleted by the provider, these forms
should contain documentation con-
sistent with the provider’s chart re-
cords.

2. Care should be exercised to avoid
breaches of issues of confidential-
ity, especially with preteen and
teenaged patients.

3. TheAmericanCampAssociationhasex-
cellentresourcestoserveasguidelines
for proper documentation of camp-
relatedexaminations (www.acacamps.
org/knowledge/health/forms).

For coding questions, please contact the
AAP coding hotline at aapcodinghotline@
aap.org.

Reference: American Academy of Pediat-
rics. Coding for Pediatrics 2011. Elk
Grove Village, IL: American Academy of
Pediatrics; 2010. Available at: https://
www.nfaap.org/netFORUM/eweb/
DynamicPage.aspx?webcode�aapbks_
productdetail&key�f7dd77bd-2bdb-
49f8-b660-8a78ec6f9441.
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CLINICAL REPORT
Guidance for the Clinician in Rendering Pediatric Care

John J. Fraser, Jr, MD, JD; Gary N. McAbee, DO, JD; and the Committee on Medical Liability

Dealing With the Parent Whose Judgment Is Impaired by Alcohol or
Drugs: Legal and Ethical Considerations

ABSTRACT. An estimated 11 to 17.5 million children
are being raised by a substance-abusing parent or guard-
ian. The importance of this statistic is undeniable, par-
ticularly when a patient is brought to a pediatric office by
a parent or guardian exhibiting symptoms of judgment
impairment. Although the physician-patient relationship
exists between the pediatrician and the minor patient,
other obligations (some perceived and some real) should
be considered as well. In managing encounters with im-
paired parents who may become disruptive or dangerous,
pediatricians should be aware of their responsibilities
before acting. In addition to fulfilling the duty involved
with an established physician-patient relationship, the
pediatrician should take reasonable care to safeguard
patient confidentiality; protect the safety of the patient
and other patients, visitors, and employees; and comply
with reporting mandates. This clinical report identifies
and discusses the legal and ethical concepts related to
these circumstances. The report offers implementation
suggestions when establishing anticipatory office proce-
dures and training programs for staff on what to do (and
not do) in such situations to maximize the patient’s well-
being and safety and minimize the liability of the
pediatrician. Pediatrics 2004;114:869–873; judgment im-
paired, alcohol, substance abuse, disruptive parent, in-
formed permission, informed consent.

ABBREVIATIONS. AAP, American Academy of Pediatrics; HHS,
US Department of Health and Human Services; OSHA, Occupa-
tional Safety and Health Administration.

INTRODUCTION

In the course of providing health care services to
children, pediatricians may encounter situations
in which a patient arrives at the office accompa-

nied by a parent, guardian, or caregiver who dis-
plays signs of judgment impairment. In these cir-
cumstances, pediatricians are challenged by an array
of professional, ethical, and legal obligations, some
of which may conflict. Pediatricians have sought
guidance from the American Academy of Pediatrics
(AAP) on how to respond to these potentially vola-
tile and risk-laden scenarios. The purpose of this
clinical report is to analyze the physician’s poten-

tially conflicting duties and suggest ways that he or
she can help both the child and the judgment-im-
paired adult in a situation fraught with legal com-
plexity. This clinical report primarily addresses the
situation in which the judgment of the parent, guard-
ian, or caregiver is impaired by use of alcohol or
drugs. However, the principles should be applicable
to judgment impairment attributable to any cause
(eg, prescription medication use, unstable medical
condition such as diabetes, suspected dementia).

SCOPE OF THE PROBLEM
The Children of Alcoholics Foundation estimates

that there are between 11 and 17.5 million children in
the United States younger than 18 years currently
living with a parent with alcoholism.1 The number of
children living in homes with an adult who abuses
drugs is unknown. Clearly, this represents a substan-
tial public health problem that most pediatricians
will encounter at some point in their careers. En-
counters with children accompanied by an impaired
parent may take place wherever pediatric services
are delivered. This report focuses on the legal and
ethical issues pediatricians and their staff should
consider when a patient’s parent or guardian arrives
at a pediatric office in a judgment-impaired state.

The profound effects of parental substance abuse
on children have been described throughout the pe-
diatric literature and summarized comprehensively
in various AAP policy statements2–4 and the manual
on substance abuse.5 A multidisciplinary working
group developed a consensus paper titled “Core
Competencies for Involvement of Health Care Pro-
viders in the Care of Children and Adolescents in
Families Affected by Substance Abuse”6 to identify
the pivotal role of the primary health care profes-
sional in addressing the health needs of children in
substance-abusing environments. It also suggests
levels of responsibility and competencies for health
care professionals in protecting the health and safety
of these children. By virtue of their training and
experience, pediatricians are well aware of the long-
term risks to the child’s physical, mental, and devel-
opmental health and safety associated with parental
substance abuse. Therefore, it is not necessary for
this clinical report to address the effects of parental
substance abuse on the child. Instead, the report
outlines the immediate risks and legal considerations
associated with managing a parent or guardian

The guidance in this report does not indicate an exclusive course of treat-
ment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.
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whose judgment is impaired from alcohol or drugs
during a pediatric office visit.

LEGAL CONSIDERATIONS
Pediatricians should consider the following legal

principles when dealing with the parent whose judg-
ment is temporarily impaired by alcohol or drugs:

• the physician-patient relationship;
• the duty to act in the best interest and for the safety

of the patient;
• the need to obtain informed consent;
• the importance of safeguarding patient confiden-

tiality;
• the mandated reporting of suspected child abuse

and neglect; and
• the duty as an employer and business owner to

protect the safety of employees and visitors in the
office.

At times, there may be apparent conflict in these
obligations. Every case is unique. The general con-
siderations in this report are provided to enable pe-
diatricians to develop office policies responsive to
these situations. In translating this guidance into of-
fice policy, pediatricians should seek advice from
competent legal counsel to ensure that the office
policy is appropriate for a specific health care facility
in a given state. The report’s implementation sugges-
tions serve as general guidance and, as such, should
not be considered a specific course of action for a
specific situation.

PHYSICIAN-PATIENT RELATIONSHIP
The parents, guardians, or caregivers who accom-

pany infants, children, adolescents, and young
adults play an important role in pediatric encounters.
Depending on the age and circumstances of the pa-
tient, the adult often provides consent to treatment,
furnishes pertinent historical information on the
family and the child, and is financially responsible
for medical care. Nevertheless, the pediatrician
needs to remember that the physician-patient rela-
tionship exists between the pediatrician and the
child. Thus, the pediatrician’s first duty is to the
patient.

The physician-patient relationship conveys many
duties; one is to prevent harm. If there is reason to
believe that the parent’s impaired judgment substan-
tially risks harming the patient or others, the pedia-
trician should attempt to decrease that risk by the
least restrictive means. For instance, an impaired
parent should not be allowed to drive. Not only
would the patient be in considerable danger if al-
lowed to ride in a motor vehicle being driven by
someone under the influence of chemical substances,
but the parent and the public also would be endan-
gered. Depending on the circumstances, taking ap-
propriate action could involve securing alternate
transportation (eg, calling a taxi, contacting another
family member to intervene). It may necessitate re-
porting the situation to the appropriate authorities
including police or child protective services if discus-
sion with the parent fails to result in a safe and

satisfactory resolution. Local laws regarding public
drunkenness or impairment may specify the appro-
priate course of action. Failing to fulfill the duty
owed to a patient may constitute medical negligence
and may even subject the pediatrician to liability
from third parties.

BEST INTEREST OF THE PATIENT
Parents are presumed to have the best interests of

their children at heart. Parents exhibiting signs of
alcohol or drug impairment may be incapable of
caring for a child properly. Therefore, the pediatri-
cian’s actions should be guided by the child’s best
interest, especially when the parent’s condition com-
promises his or her ability to share that interest.

CONSENT TO CARE
Consent to care is a complicated concept in pedi-

atrics. The ethical and legal considerations have been
articulated in a number of AAP policy statements.7–9

Pediatricians should be aware that it is likely that
judgment-impaired parents are incapable of giving
informed consent for their children’s medical treat-
ment. Pediatricians may have to use their judgment
in determining whether a parent is incapable of con-
senting for a child. In some situations, it may be
apparent that the parent has recently used alcohol or
drugs but may not necessarily be impaired. In these
circumstances, the pediatrician should be very care-
ful about providing nonemergent care because of
liability concerns brought forth later about insuffi-
cient informed consent. Therefore, if the child, by
virtue of age or legal status, cannot consent to his or
her own medical treatment and the parent’s compe-
tency to do so is uncertain because of the chemical
impairment, it would be advisable to postpone rou-
tine nonurgent medical care until consent can be
obtained. To provide nonurgent care without con-
sent would risk allegations of unauthorized treat-
ment and even battery.10,11

However, in hospital emergency departments, the
Emergency Medical Treatment and Active Labor
Act12 (EMTALA) plays a role. Under this act, a phy-
sician in certain situations may be mandated to
screen for an emergency medical condition regard-
less of consent. Additional care may need to be given
in the absence of consent if a delay would result in a
threat of harm to the child’s life or health. The
EMTALA requirement for a medical screening exam-
ination does not apply to physician offices.

CONFIDENTIALITY AND PRIVACY
Parents have a reasonable expectation that infor-

mation provided to the child’s physician during a
medical encounter will be considered confidential
and protected by applicable laws. Thus, physicians
should take reasonable care to safeguard health in-
formation obtained from the parent or guardian con-
cerning the family (health and social history). Addi-
tional safeguards may be needed for sensitive topics
such as substance abuse. These efforts should be
reflected in the medical office’s security policies for
protecting patient records and other forms of identi-
fiable health data according to any state and federal
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(Health Insurance Portability and Accountability Act
of 1996 [HIPAA]) laws.13,14

Due care should be taken to ensure that discus-
sions with parents, patients, and appropriate govern-
ment agencies concerning the substance-abuse prob-
lem and the family are conducted in a manner that
protects confidentiality. For example, if the recep-
tionist notices that an adult appears to be intoxicated
when checking in for an appointment, it might be
prudent to isolate the impaired person from others
so that he or she can be spoken to privately. That
would be preferable to confronting the impaired par-
ent in the reception area in the presence of his or her
child and others. The office could have a policy in
place to summon the impaired parent as though it
were time for the child’s appointment and usher him
or her into a more private location (eg, an office,
conference room, or examining room) and take the
child ostensibly to be weighed or measured in an-
other room. This not only would minimize the risk of
the conversation being overheard by others but also
could afford an opportunity to discuss the problem
without the child being present. However, if the
impaired parent is disruptive in the office reception
area, quick action may be needed to contain the
situation, and in such instances, keeping the im-
paired person from harming others would take pre-
cedence over preserving the confidentiality of his or
her chemical impairment.

MANDATED REPORTING
Every state has enacted laws to mandate reporting

of child abuse and neglect. This is a legal obligation
that is extended to children outside the physician-
patient relationship. The physician must put the
child’s best interest before the parent’s expectation of
privacy and comply with mandated reporting to
child protective services.15–17

An issue paper from the US Department of Health
and Human Services (HHS) titled “Current Trends in
Child Maltreatment Reporting Laws” summarizes
how the standards used to determine when a man-
datory reporter is required to notify authorities of
abuse or neglect vary slightly from state to state.18

These variances include who is a mandated reporter,
the level of knowledge or suspicion of abuse neces-
sary to report, and what constitutes abuse. The HHS
issue paper provides a summary of common themes
and general information on this complex topic. State
Web sites may offer additional guidance to health
care providers on mandated reporting of child abuse.
However, specific legal advice interpreting the ap-
plicable laws and regulations is necessary when de-
veloping office policies for these situations.

It is important that mandated reporters under-
stand these nuances in their state law. The patient
should be carefully assessed for other signs of ne-
glect or abuse. To do otherwise puts the pediatrician
at risk of prosecution for failure to report suspected
abuse or neglect of the patient. Should the patient
subsequently be harmed as a consequence of the
physician failing to act, the physician could be sued
for medical negligence or face possible sanctions
from a state licensing board. Anyone who is man-

dated to report suspected child abuse or maltreat-
ment and fails to do so could be subject to criminal
charges and could be sued in a civil court for mon-
etary damages for any harm caused by their failure
to report.

Two states impose penalties on mandatory report-
ers who intentionally, negligently, or purposefully
fail to report suspected abuse. A few states impose
penalties without imposing a standard. Failure to
report is classified as a misdemeanor in approxi-
mately 35 states. Typically, sanctions are in the form
of a fine and/or imprisonment.

Of greater impact on mandatory reporters them-
selves are the provisions exposing them to civil law-
suits for failure to report. The potential financial
liability for additional injury of a child whose mal-
treatment should have been detected and prevented
by a timely report can be considerable.

If a mandated reporter makes a report in earnest
concern for the welfare of the child, that reporter is
immune from any criminal or civil liability that may
result. However, this good-faith immunity may not
be available when the liability results from willful
misconduct or gross negligence by the mandated
reporter. Approximately 30 states impose penalties
for false reporting of abuse. The most common stan-
dards used are knowingly and/or willfully filing an
unproven report of abuse or neglect. A few jurisdic-
tions impose penalties for intentionally making an
unproven notification of abuse or neglect.18

GENERAL DUTY
In recent years, health care facilities have become

targets of violence. Thus, the Occupational Safety
and Health Administration (OSHA) has imposed
regulations requiring health care employers to estab-
lish policies and procedures to safeguard employees
from violent actions. Specific recommendations are
enumerated in the OSHA regulations under the gen-
eral duty heading.19 Several documents are available
on the OSHA Web site (www.osha.gov) that can be
helpful in establishing practical step-by-step safety
policies to protect employees in health care settings
from potentially violent visitors.

IMPLEMENTATION SUGGESTIONS
The following suggestions are intended to help

pediatricians implement office policies and proce-
dures that may minimize legal risks should a patient
arrive at the medical office in the care of an adult
whose judgment is impaired.

Safety
Conduct a safety audit of your facility, including

procedures for management of judgment-impaired
visitors. Establish an office policy and train staff to
respond appropriately. Incorporate this policy into
your OSHA compliance program. Review and up-
date the policy periodically. If the procedure is im-
plemented, document the incident, how it was han-
dled, and any injuries that occurred and evaluate
whether the safety policy needs to be revised as a
result of this occurrence. Maintain these records in a
secure area of the office. Contact your professional
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liability insurance company to determine whether
consulting services for developing such a loss-pre-
vention program are available.

Confidentiality
Verify the confidentiality laws applicable in these

situations and align your office confidentiality poli-
cies with these laws. Unless state laws indicate oth-
erwise, the physician’s duty to the patient should
take precedence over the parent’s expectation of con-
fidentiality. Discuss with the parent your concerns
regarding the risk to the child caused by his or her
impairment in a compassionate, nonjudgmental
fashion. Use the benefit of your previous rapport and
professional relationship to show that the concern is
for both the child’s and the parent’s welfare. Both the
child and the parent should know what is happening
and why it is necessary. Provide a referral for coun-
seling to address the parent’s substance abuse and its
effect on the child. The Substance Abuse and Mental
Health Services Administration of the HHS main-
tains a searchable directory of 12 000 facilities with
treatment programs for drug and alcohol abuse
throughout the United States (http://findtreatment.
samhsa.gov).

Consent
Remember that an impaired parent cannot consent

to medical treatment for the child. Therefore, it
would be prudent to postpone nonurgent pediatric
care until a time at which consent can be obtained. If
no care is delivered, it is suggested that the physician
document in the medical record that “valid and suf-
ficient consent was not given by the parent for treat-
ment today.”

Mandated Reporting
It would be difficult to imagine how children un-

der the care of an adult whose judgment is sporadi-
cally or habitually impaired by alcohol or drugs
would not be at risk of harm. Use your best clinical
judgment to determine the specific risks that the
parent’s condition poses to the child, and take action
accordingly. Be knowledgeable of your state’s laws
governing reporting child abuse, standards of abuse,
and consequences of failing to report for mandated
reporters. Contacting child protective service agen-
cies may be the only way to get treatment for the
parent and protection for the child. If you believe
that the judgment-impaired person may harm him-
self or herself or others, take action in accordance
with applicable laws. Summoning for police escort or
emergency personnel to transport the impaired adult
to the emergency department for evaluation and
treatment may be necessary. Should the child’s cus-
todial parent or guardian agree to it, it may be pref-
erable to release the child to the care of a relative
rather than have the child accompany the parent to
the emergency department or police station. How-
ever, child protective services may be in the best
situation to make such determinations.

The greatest risk is to do nothing.

DISCLAIMER
The information contained in this clinical report is

provided for educational purposes only and should
not be used as a substitute for licensed legal advice.
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TECHNICAL REPORT
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Committee on Pediatric Emergency Medicine

Death of a Child in the Emergency Department

ABSTRACT. Of the estimated 40 000 American chil-
dren <14 years old who die each year, approximately 20%
die or are pronounced dead in outpatient sites, primarily
the emergency department (ED). The ED is distinguish-
able from other sites at which children die, because the
death is often sudden, unexpected, and without a previ-
ously established physician-patient care relationship.
Despite these difficult circumstances and potentially
limited professional experience with the death of a child,
the emergency physician must be prepared to respond to
the emotional, cultural, procedural, and legal issues that
are an inevitable part of caring for ill and injured chil-
dren who die. All of this must be accomplished while
supporting a grieving family. There is also a responsibil-
ity to inform the child’s pediatrician of the death, who in
turn also must be prepared to counsel and support be-
reaved families. The American Academy of Pediatrics
and American College of Emergency Physicians collabo-
rated on the joint policy statement, “Death of a Child in
the Emergency Department,” agreeing on recommenda-
tions on the principles of care after the death of a child in
the ED. This technical report provides the background
information, consensus opinion, and evidence, where
available, used to support the recommendations found in
the policy statement. Important among these are the pe-
diatrician’s role as an advocate to advise in the formula-
tion of ED policy and procedure that facilitate identifi-
cation and management of medical examiners’ cases,
identification and reporting of child maltreatment, re-
quests for postmortem examinations, and procurement of
organ donations. Pediatrics 2005;115:1432–1437; death,
child, postmortem examination, family-centered care.

ABBREVIATIONS. ED, emergency department; EMS, emergency
medical services; EP, emergency physician; AAP, American Acad-
emy of Pediatrics; ACEP, American College of Emergency Physi-
cians; IOM, Institute of Medicine; EMS-C, emergency medical
services for children; CPR, cardiopulmonary resuscitation.

INTRODUCTION

Background Information

The death of a child under any circumstances is
tragic and devastating. It changes the lives of
all those involved who grieve for a life that has

ended prematurely. In the immediate aftermath of
death there is a great deal of confusion and disbelief.

Parents are left struggling with overwhelming emo-
tions and searching for explanations for such a trag-
edy. Because it is so charged with emotion, this is a
time when the skill of caring professionals in the
emergency department (ED) can make a difference.
This technical report provides support for profes-
sionals when they are faced with the difficult task of
performing professionally and with compassion at
the time of the death of a child.

Children who die and their families are a diverse
group. No single policy, plan, or approach can ad-
dress all the situations and circumstances of death.
However, based on the fact that injury is the leading
cause of death in children, it is inevitable that many
deaths will involve emergency medical services
(EMS) systems. An analysis of 1997 national mortal-
ity data showed that 16% of deaths in children �19
years old occurred in outpatient hospital sites, pri-
marily the ED, and another 5% were declared dead
on arrival at a hospital.1 The frequently sudden, un-
expected nature of a child’s death in the ED is an
important confounding factor, because even the rel-
atively brief nature of the family’s interaction with
health care providers can have a profound and en-
during impact.

A child’s death involves family members, includ-
ing siblings, and health care providers. Members of
the involved health care team potentially include
out-of-hospital providers, day care or school person-
nel, nurses, social workers, child-life workers, mental
health professionals, chaplains, and physicians.
When a child’s death occurs in the ED, it involves
both the emergency physician (EP) who cared for the
child at the end of his or her life, the pediatrician who
has cared for the child before death, and possibly
other subspecialty physicians.

Establishing policy in areas of common interest
and shared care is one focus of collaborative efforts
between the Committees on Pediatric Emergency
Medicine of the American Academy of Pediatrics
(AAP) and American College of Emergency Physi-
cians (ACEP). Our committees believe that this col-
laboration between professional organizations to
establish consensus policy promotes the highest-
quality emergency care for children. This collabora-
tion lead to the jointly published “Death of a Child
in the Emergency Department” policy.2,3 This is the
technical report to support those policy recommen-
dations.

The guidance in this report does not indicate an exclusive course of treat-
ment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.
doi:10.1542/peds.2005-0317
PEDIATRICS (ISSN 0031 4005). Copyright © 2005 by the American Acad-
emy of Pediatrics.
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Statement of the Problem
Forty thousand American children �14 years old

died during the year 2000.4 Providing and organiz-
ing child- and family-centered care at the time of
death is the subject of the Institute of Medicine (IOM)
report When Children Die: Improving Palliative and
End-of-Life Care for Children and Their Families.5 In this
report, the IOM’s Committee on Palliative and End-
of-Life Care for Children and Their Families de-
scribes current practice and the numerous challenges
to providing palliative and end-of-life care for chil-
dren and families. Perhaps the foremost challenge is
the inadequate amount of research on which to base
policy. Faced with this recognized scarcity of data,
this technical report relies on the available research,
expert consensus opinion, and published experience
to formulate recommendations.

Overall, the occurrence of a death of a child in the
ED is an uncommon event. Thus, few physicians in
emergency medicine or pediatrics have a great depth
of experience on which to base their practice. Addi-
tionally, physicians lack training in palliative, end-
of-life, and bereavement care.6 Only 26% of primary
care residency-training programs report education in
end-of-life care.7 Sixty-two percent of pediatric resi-
dency program directors who responded to a survey
reported that their residents were involved in end-
of-life situations, but only 42% indicated that their
residents received direct education in palliative
care.8 In a survey of EPs, only 14% recalled having
training in notifying parents of a child’s death.9

Although the IOM has noted that, in general, re-
search on palliative and end-of-life care for all chil-
dren who die and their surviving families is very
limited, there are even less data specific to the death
of a child who has received EMS care. With only a
modest amount of published EMS for children
(EMS-C) research to direct practice, EDs must rely on
principles of palliative care and other information
such as consensus reports and clinical guidelines in
the areas of mental health needs and bereavement
practices for guidance.10–13

Clearly there are similarities between the needs of
children and families in palliative care and those

who die in the ED. Most applicable among these
similarities are appropriate attention to pain relief;
facility design; timely provision of information that
is accurate, consistent, and expressed in language
that families can understand; provision of immediate
and long-term bereavement support; identification
of community-based resources; and family involve-
ment in decision-making. Other epidemiologic and
medical considerations create unique needs specific
to EMS-C for end-of-life care, which are described in
“End-of-Life Care in Emergency Medical Services for
Children,” Appendix F of When Children Die: Improv-
ing Palliative and End-of-Life Care for Children and Their
Families14 and include the number and diversity of
personnel involved, unique parental needs when a
child dies suddenly and unexpectedly, and medical
care issues in the context of sudden death. The areas
of EMS-C end-of-life care in need of research inves-
tigation and evaluation are summarized in Table 1.

NEW INFORMATION

Education and Training
Education of health care professionals to provide

palliative, end-of-life, and bereavement care to chil-
dren and families is one of the major recommenda-
tions from When Children Die: Improving Palliative and
End-of-Life Care for Children and Their Families. This
education should include scientific and clinical
knowledge and skills, interpersonal skills and atti-
tudes, ethical professional principles, and organiza-
tional knowledge skills. A physician who is a skilled
communicator with parents and able to convey em-
pathy and compassion can minimize any misunder-
standings that might arise during these difficult sit-
uations. Education should also consider the
bereavement care of siblings and other child ac-
quaintances.15 These learning objectives are summa-
rized in Table 2.

The understanding that the death of a child is an
important, underaddressed issue in EMS-C has ini-
tiated efforts to fill gaps in education and training for
emergency health care providers through established
courses. The AAP Pediatric Education for Prehospi-
tal Professionals course contains a child and family

TABLE 1. Research Directions for End-of-Life Care in EMS-C

Issue Research Questions

Bereavement What is the association of acute, sudden, or unexpected
loss with the development of posttraumatic stress
disorder?

What is the impact on the bereavement process of
parental presence during the attempted resuscitation
of a dying child?

Critical incident stress management How does critical incident stress management affect
emergency care providers in the short and long term?

What are the important outcomes to evaluate?
Clinical research on resuscitation What are the predictors of mortality during

resuscitation in the prehospital and ED arenas?
Is it beneficial to exercise extraordinary intervention in

the resuscitation of children who have experienced
prolonged hypoxic-ischemic injury?

Adapted from Wright JL, Johns CMS, Joseph JG. Appendix F: end-of-life care in emergency medical
services for children. In: Field MJ, Behrman RE, eds. When Children Die: Improving Palliative and
End-of-Life Care for Children and Their Families. Washington, DC: National Academy Press; 2003:332–
333. Available at: http://books.nap.edu/books/0309084377/html/580.html.
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interaction module that addresses sudden infant
death syndrome, family responses to the death of a
child, and community resources for support.16 The
current AAP/American Heart Association Pediatric
Advanced Life Support course contains an optional
module on coping with death and dying that dis-
cusses the priorities for family support.17 APLS: The
Pediatric Emergency Medicine Resource18 has sections
on family presence during procedures and resuscita-
tion attempts including CPR, termination of CPR,
and the approach to the deceased child and family.

Family-Centered Care
Family-centered care is an approach to health care

that shapes health care policies, programs, facility
design, and day-to-day interactions among patients,
families, physicians, and other health care profes-
sionals. The AAP outlined the core principles of fam-
ily-centered care in the policy statement “Family-
Centered Care and the Pediatrician’s Role.”19 This
statement recommends that parents and guardians
should be offered the option to be present with their
child during medical procedures and offered sup-
port before, during, and after the procedure. The
statement does not make recommendations regard-
ing family presence during situations of resuscitation
or CPR. Both the Emergency Nurses Association and
the American Heart Association recommend that
health care providers should offer family members
the opportunity to be present during CPR whenever
possible.20,21 The APLS: The Pediatric Emergency Med-
icine Resource,18 developed jointly by the AAP and

ACEP, notes that the family’s presence during CPR
can help in the acceptance of the child’s death.

Additional evidence shows that most family mem-
bers favor having the choice to be present during
resuscitation attempts and that they tend to feel that
being present was helpful.22–27 Results from psycho-
logical examinations suggest that family members
present during resuscitation attempts have more
positive grieving behavior than family members not
present during resuscitation attempts.28 Despite
these facts, parents and family members often do not
ask if they can be present.

The presence of family members during resuscita-
tion attempts prompts consideration of many addi-
tional issues including medicolegal issues. For this
reason the Emergency Nurses Association has rec-
ommended that multidisciplinary consensus guide-
lines be developed to help organizations and institu-
tions formulate policy regarding family presence
during procedures and CPR. If multidisciplinary
consensus can be achieved, these guidelines will be
helpful in defining when and how to offer the option
of family presence and thus in establishing ED pol-
icy.

There is a need for additional research regarding
the effects of family presence. The IOM Committee
on Palliative and End-of-Life Care for Children and
Their Families cautions that most studies on family
presence during resuscitation attempts are small, of-
ten retrospective, and limited in scope. Because this
is such a critical experience for parents and care
providers, they recommend that additional system-

TABLE 2. Educational Needs of Health Professionals to Provide Palliative, End-of-Life, and Bereavement Care to Children and
Families

Learning Domain Learning Objective

Cognitive knowledge and skills Learning biological mechanisms of end-stage conditions
Understanding the pathophysiology of pain and other physical and emotional symptoms
Developing appropriate expertise and skill in the pharmacology of symptom management
Acquiring appropriate knowledge and skill in nonpharmacological symptom management
Understanding the tools for assessing patient symptoms, quality, and prognosis
Recognizing when consultation with palliative care specialists is appropriate
Understanding the epidemiology of death in childhood
Learning clinical indications for and limits of life-sustaining treatments

Interpersonal skills and attitudes Listening to child patient and families
Conveying difficult news to children and their families
Understanding and managing child and family responses to life-threatening illness
Sharing goal setting and decision-making with the care team
Developing skills in avoiding and resolving conflicts
Cultivating empathy, compassion, humility, and altruism
Developing sensitivity to religious and cultural differences
Recognizing and understanding one’s own feelings and anxieties about the death of a child

Ethical and professional principles Acting as a role model of clinical proficiency, integrity, and compassion
Determining and respecting child and family preferences
Learning principles of end-of-life care
Understanding societal and population interests and resources
Balancing competing objectives or principles
Being alert to personal and organizational conflicts of interests

Organization knowledge and skills Developing and sustaining effective teamwork
Identifying and mobilizing supportive resources
Understanding and managing relevant rules and procedures
Protecting children and their families from harmful rules and procedures
Assessing and managing care options, settings, and transitions
Making effective use of existing financial resources

Adapted from Institute of Medicine, Committee on Palliative and End-of-Life Care for Children and Their Families. Educating health care
professionals. In: Field MJ, Behrman RE, eds. When Children Die: Improving Palliative and End-of-Life Care for Children and Their Families.
Washington, DC: National Academy Press; 2003:332–333.
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atic research on the bereavement outcomes and other
consequences of family-presence policies be con-
ducted.

Team-Oriented Approach
The care team can include out-of-hospital provid-

ers such as emergency medical technicians and para-
medics, social workers, child-life workers, mental
health professionals, chaplains (including the fami-
lies religious or spiritual leader), nurses, and physi-
cians; each team member must understand his or her
role. It is essential that team members work together
to ensure that the occurrence of a death of a child is
managed smoothly and with sensitivity.

Sensitive care includes awareness and respect for
varied beliefs and cultural backgrounds. In a country
as diverse as the United States, there can be profound
differences between families and health care provid-
ers in beliefs and practices concerning the end of life.
Additionally, open communication may be ham-
pered by language barriers. Because cultural issues
are most acute if language barriers are present, it is
important that EDs and hospitals have rapid, effi-
cient access to translators. In all cases, the health care
team must remain sensitive to issues such as family
methods for decision-making, the care of the body
after death, and culturally appropriate expressions of
grief. This is a daunting task. Appendix D of When
Children Die: Improving Palliative and End-of-Life Care
for Children and Their Families, titled “Cultural Dimen-
sions of Care at Life’s End for Children and Their
Families,”29 is a complete discussion of the relevance
of cultural difference at the end of life.

Effective counseling, especially at the time of
death, has a dramatic, positive impact on the family’s
grieving process, ultimate recovery, and ability to
cope.30–32 When possible, it is helpful to let the family
know that the child was not in pain or did not suffer.
One team member should be assigned to be with the
family continuously during the resuscitation at-
tempt. The purpose of this individual is to answer
questions, explain procedures, and/or prepare the
family and bring them to the resuscitation area.33

The EP has the responsibility of notifying the fam-
ily of the child’s death. The EP also has the respon-
sibility of speaking with the family regarding the
circumstances of death and notifying the family if
there are concerns of child maltreatment that must be
reported and investigated.

Care for the child does not stop with death. Family
members should be encouraged to be with their child
after death. Many authors have emphasized that be-
ing with the child after death is an integral part of
bereavement.34,35 Some families may wish to bathe
the child themselves. Many will want to hold and
rock their child. Providing the space to do this can be
a challenge for creative administrators. However, the
benefits to the families in these devastating situations
are tremendously positive and enduring. The exact
nature of aftercare will be determined and some-
times limited by the circumstances of the child’s
death, cultural practices, religious beliefs, and prac-
tical issues of facilities within the ED. Legal and
medical examiner requirements may limit what is

done in terms of removing resuscitation tubes and
lines. The ED team can be sensitive and supportive
by cleaning the resuscitation area and the body, cov-
ering disfiguring injuries and wounds as much as
possible with clean sheets, and carefully explaining
the purpose of remaining tubes or lines.

Kits with plastic molds for an imprint or three
dimensional mold of the child’s hands and/or feet
and Ziploc bags to store a lock of the child’s hair can
be stored in the ED. Parents surveyed after their
child’s death have found these small mementos help-
ful in easing the bereavement after the tragic event.36

In addition, a chaplain, social worker, child-life
therapist, and/or psychologist should be made avail-
able to the family. Families will have immediate and
long-term mental health needs. Attention must be
paid to the siblings (who are often overlooked in
such overwhelming situations), grandparents, and
classmates. The pediatrician has a role in monitoring
the siblings for signs of emotional and somatic com-
plaints that could be secondary to the death. Also,
primary care physicians should take the lead in di-
rectly asking families how they are doing. At the
very least, a condolence card should be signed by the
direct care providers and sent to the family home,
along with a list of community resources for grief
and loss.

NOTIFYING THE PEDIATRICIAN AND
SUBSPECIALISTS OF THE CHILD’S DEATH

The process of bereavement begins in the ED and
continues over time. Many children who die have
had an established medical home, and others have
had complex medical problems for which they may
have received care and established relationships
with several providers. These pediatricians and/or
subspecialists should be notified at the time of such
a child’s death. They can be a vital source of counsel
and support for the bereaved family.

ASSISTING ED STAFF, OUT-OF-HOSPITAL
PROVIDERS, AND OTHERS WHO ARE

EXPERIENCING CRITICAL INCIDENT STRESS
The professionals who care for children who die

after receiving care in the EMS system are also at risk
for emotional distress including posttraumatic stress
disorder. Access to appropriate mental health ser-
vices should be available to provide immediate
counseling for members of the ED health care team.

POSTMORTEM EXAMINATIONS AND TISSUE AND
ORGAN DONATION

In most jurisdictions, the sudden and unexpected
death of a child occurring in the field or ED is con-
sidered a medical examiners case requiring an au-
topsy. These legal requirements must be explained to
the family.

It is important to explain to families that the extent
of an autopsy is often limited to the relevant injury
and that there will be no additional disfiguration that
would interfere with an open-casket ceremony. Ad-
ditionally, if it is desired, the medical examiner will
often honor requests to restore all organs to the orig-
inal location.
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The AAP Committee on Child Abuse and Neglect
has published several policy statements to aid pro-
fessionals by providing information and guidelines
that are helpful in situations in which sudden infant
death syndrome and other unexpected infant and
child deaths must be distinguished from child abuse.
These policies and statements include “Investigation
and Review of Unexpected Infant and Children
Deaths,”37 “Distinguishing Sudden Infant Death
Syndrome From Child Abuse Fatalities,”38 and “Ad-
dendum: Distinguishing Sudden Infant Death Syn-
drome from Child Abuse Fatalities.”39 These difficult
situations require the collaboration of health profes-
sionals to ensure the appropriate utilization of avail-
able medical specialists and the preservation of evi-
dence and the performance of additional studies
such as an appropriately performed skeletal survey
or toxicologic screens. Many child-fatality–review
teams have established guidelines for evidence pres-
ervation and suggestions for documentation for
cases of sudden pediatric death.

Cases that are not referred to the medical examiner
should also be considered for autopsy. A forthcom-
ing report from the American College of Medical
Genetics on newborn screening notes that we may
gain a better understanding of the incidence and
spectrum of diseases associated with perinatal and
early childhood mortality by implementing uniform
child autopsy policies and procedures which ensure
availability of appropriate studies (including meta-
bolic and genetic studies for all perinatal deaths,
including stillbirths) and early unexpected child-
hood deaths. Currently, autopsy can provide addi-
tional information in more than one third of pediatric
deaths,40 including previously undiagnosed find-
ings, complications, and unsuspected contributors to
death.41–43 This information may be of importance to
parents and other relatives in future family planning
and to physicians in helping to educate and improve
the quality of care in medicine. Providing this infor-
mation can help parents to make an informed deci-
sion when they are asked about permission for post-
mortem examination. This must be implemented
with sensitivity and respect for the family beliefs and
values.

Hospitals are required by federal and state laws to
have a mechanism for requesting organ donation
from the appropriate family members or surrogates.

SUMMARY/CONCLUSIONS
Of the estimated 40 000 American children who

die each year, approximately 20% die or are pro-
nounced dead in outpatient sites, primarily the ED.
The processes and protocols surrounding the death
of a child in the ED are underaddressed and under-
studied issues related to end-of-life care. Because
death in the ED is usually sudden and unexpected,
the traditional patient-physician relationship has not
been established, the family has not been counseled
and advised, and the EP is expected to provide an
environment for grieving parents that addresses
their emotional, spiritual, and cultural needs while
also providing support in responding to legal and
procedural demands.

It is unfortunate that, currently, there are few ev-
idence-based data to guide policy in responding to
the unique needs of parents and families when a
child’s death occurs. The recommendations set forth
by the AAP, ACEP, and the IOM are vital in solving
this problem. Improving the education of physicians
in end-of-life care is extremely important. Meeting
objectives such as improving and developing clinical
knowledge and skills, interpersonal skills and atti-
tudes, ethical principles, and organizational skills
can and will help EPs and other team members pro-
vide exemplary palliative, end-of-life, and bereave-
ment care to children and families. In addition, cre-
ating a family-centered environment in the ED that
involves them in the care process can have a positive
bereavement effect.

For many families, the process of bereavement
after the loss of a child begins in the ED. When a
sensitive and understanding environment is pro-
vided, the family will truly be in the presence of a
system of “care.”
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ABBREVIATION. ED, emergency department.

The death of a child in the emergency depart-
ment (ED) is an event with emotional, cultural,
procedural, and legal challenges that often dis-

tinguish it from other deaths.
The American Academy of Pediatrics and the

American College of Emergency Physicians support
the following principles:

• Emergency physicians should use a family-cen-
tered and team-oriented approach when a child
dies in the ED.

• Emergency physicians should provide personal,
compassionate, and individualized support to
families while respecting social, religious, and cul-
tural diversity.

• Emergency physicians should notify the child’s
primary care physician of the death and, as appro-
priate, work with the primary care physician in
follow-up of postmortem examination results.

• EDs should incorporate procedures to organize
resources and staff to provide a coordinated re-
sponse to a child’s death. These include the fol-
lowing:
� Working with the primary care physician to

ensure notification of subspecialty physicians of
the death of their patient.

� Educating staff as to the resources available to
assist families.

� Facilitating identification and management of a
medical examiner’s case and identification and
reporting of cases of child maltreatment.

� Promulgating liaisons with other individuals
and organizations that may assist families, com-
munities, and staff.

� Assisting ED staff, out-of-hospital providers,
and others who are experiencing critical inci-
dent stress.

� Facilitating organ procurement and obtaining
consent for postmortem examinations when ap-
propriate.
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TECHNICAL REPORT

Diagnosis of HIV-1 Infection in
Children Younger Than 18 Months in
the United States
Jennifer S. Read, MD, MS, MPH, DTM&H, and the Committee on Pediatric AIDS

ABSTRACT
The objectives of this technical report are to describe methods of diagnosis of HIV-1
infection in children younger than 18 months in the United States and to review
important issues that must be considered by clinicians who care for infants and
young children born to HIV-1–infected women. Appropriate HIV-1 diagnostic
testing for infants and children younger than 18 months differs from that for older
children, adolescents, and adults because of passively transferred maternal HIV-1
antibodies, which may be detectable in the child’s bloodstream until 18 months of
age. Therefore, routine serologic testing of these infants and young children is
generally only informative before the age of 18 months if the test result is negative.
Virologic assays, including HIV-1 DNA or RNA assays, represent the gold standard
for diagnostic testing of infants and children younger than 18 months. With such
testing, the diagnosis of HIV-1 infection (as well as the presumptive exclusion of
HIV-1 infection) can be established within the first several weeks of life among
nonbreastfed infants. Important factors that must be considered when selecting
HIV-1 diagnostic assays for pediatric patients and when choosing the timing of
such assays include the age of the child, potential timing of infection of the child,
whether the infection status of the child’s mother is known or unknown, the
antiretroviral exposure history of the mother and of the child, and characteristics
of the virus. If the mother’s HIV-1 serostatus is unknown, rapid HIV-1 antibody
testing of the newborn infant to identify HIV-1 exposure is essential so that
antiretroviral prophylaxis can be initiated within the first 12 hours of life if test
results are positive. For HIV-1–exposed infants (identified by positive maternal test
results or positive antibody results for the infant shortly after birth), it has been
recommended that diagnostic testing with HIV-1 DNA or RNA assays be performed
within the first 14 days of life, at 1 to 2 months of age, and at 3 to 6 months of age.
If any of these test results are positive, repeat testing is recommended to confirm
the diagnosis of HIV-1 infection. A diagnosis of HIV-1 infection can be made on the
basis of 2 positive HIV-1 DNA or RNA assay results. In nonbreastfeeding children
younger than 18 months with no positive HIV-1 virologic test results, presumptive
exclusion of HIV-1 infection can be based on 2 negative virologic test results (1
obtained at �2 weeks and 1 obtained at �4 weeks of age); 1 negative virologic test
result obtained at �8 weeks of age; or 1 negative HIV-1 antibody test result
obtained at �6 months of age. Alternatively, presumptive exclusion of HIV-1
infection can be based on 1 positive HIV-1 virologic test with at least 2 subsequent
negative virologic test results (at least 1 of which is performed at �8 weeks of age)
or negative HIV-1 antibody test results (at least 1 of which is performed at �6
months of age). Definitive exclusion of HIV-1 infection is based on 2 negative
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virologic test results, 1 obtained at �1 month of age and
1 obtained at �4 months of age, or 2 negative HIV-1
antibody test results from separate specimens obtained
at �6 months of age. For both presumptive and defini-
tive exclusion of infection, the child should have no
other laboratory (eg, no positive virologic test results) or
clinical (eg, no AIDS-defining conditions) evidence of
HIV-1 infection. Many clinicians confirm the absence of
HIV-1 infection with a negative HIV-1 antibody assay
result at 12 to 18 months of age. For breastfeeding
infants, a similar testing algorithm can be followed, with
timing of testing starting from the date of complete
cessation of breastfeeding instead of the date of birth.

INTRODUCTION

Most children acquire infection with HIV-1 through
mother-to-child transmission (MTCT) of the virus.1

MTCT of HIV-1 can occur in utero, at the time of labor
and delivery, and postnatally through breastfeeding.2

Before treatment or interventions to prevent transmis-
sion were available, the rate of MTCT of HIV-1 in the
United States was approximately 25%.3 Major successes
have been achieved in prevention of MTCT of HIV-1 in
the United States; the MTCT rate has decreased to less
than 2%4 with antiretroviral treatment of HIV-1–in-
fected pregnant women and, for women who do not yet
require treatment of their HIV-1 infection, with the use
of the following efficacious interventions to prevent
transmission: antiretroviral prophylaxis,3,5–11 cesarean
section before labor and before rupture of membranes,12

and complete avoidance of breastfeeding.13 The esti-
mated annual number of perinatal HIV-1 infections in
the United States has decreased from a peak of 1650
infections in 199114 to an estimated 111 infections in
2005.15 Similarly, the estimated number of perinatally
acquired cases of AIDS in the United States peaked in
1992 (945 cases) but subsequently decreased by 95% by
2004 (90 cases).16

Despite the dramatic decrease in rate of MTCT of
HIV-1 and in the number of pediatric HIV infections and
AIDS cases in the United States, MTCT of HIV-1 has not
been eradicated in the United States. The timely and
accurate determination of the HIV-1 infection status for
all children born to HIV-1–infected women is essential.
Concomitant with improvements in prevention of MTCT
of HIV-1 in the United States, significant advances have
been made in the treatment options for HIV-1–infected
infants and children. Thus, in contrast to the early years
of the epidemic, when therapy for HIV-1 infection was
nonexistent or very limited, the outlook today for pedi-
atric patients with HIV-1 infection is much improved.
HIV-1 infection now represents, with appropriate ther-
apy, a chronic disease; early antiretroviral treatment al-
lows prolonged symptom-free survival with preserva-
tion of immune system function. Exclusion of HIV-1
infection is also important for HIV-1–exposed but unin-

fected children so that opportunistic infection prophy-
laxis does not have to be instituted or can be discontin-
ued and so that age-appropriate immunizations for HIV-
1–uninfected children can be administered.

Appropriate HIV-1 diagnostic testing for infants and
children younger than 18 months differs from that for
older children, adolescents, and adults because of passively
transferred maternal HIV-1 antibodies, which may be
present in the child’s bloodstream until 18 months of age.
As work progresses on eradication of pediatric HIV-1 infec-
tion, knowledge and understanding of the available diag-
nostic modalities for infants and young children, as well as
factors that affect the choice and timing of implementation
of such diagnostic methods, is essential for the timely pro-
vision of appropriate care for both HIV-1–infected and
–uninfected infants and young children. The objectives of
this technical report are to describe methods of diagnosis of
HIV-1 infection in children younger than 18 months in the
United States and to review important issues that must be
considered by clinicians who care for infants and young
children born to HIV-1–infected women. Obviously, the
protection of the privacy of health information as required
by state and federal laws, as well as the laws and regula-
tions regarding consent for HIV-1 testing, are important
issues, but they are outside the scope of this technical
report.

METHODS OF DIAGNOSIS OF HIV-1 INFECTION
Both clinical and laboratory-based methods for the
diagnosis of HIV-1 infection in children have been de-
veloped. Laboratory-based methods include both immu-
nologic and virologic assays.

Clinical Diagnosis
Beginning in the late 1980s, the World Health Organi-
zation (WHO) developed clinical case definitions and
clinical staging systems for HIV-1 infection.17–21 In addi-
tion, the WHO and the United Nations Children’s Fund
developed the “integrated management of childhood ill-
ness” strategy to provide guidelines for the diagnosis and
management of sick children at the primary care level.22

However, evaluations of clinical staging systems for the
diagnosis of HIV-1 infection in children in sub-Saharan
Africa, especially in young infants, have suggested lim-
ited sensitivity.23–25 The WHO has released revised case
definitions of HIV-1 infection for surveillance purposes
and a revised clinical staging classification of HIV-1–
related disease in adults and children.26 Included in these
guidelines are clinical criteria for the presumptive diag-
nosis of severe HIV-1 disease (among HIV-1–seroposi-
tive, HIV-1–exposed children younger than 18 months
in situations in which virologic testing is not available) to
allow for the early initiation of antiretroviral therapy.

Similarly, in the United States, guidelines for the clin-
ical staging of HIV-1 disease were developed in the early
years of the epidemic.27–29 Subsequently, new definitions
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of HIV-1 infection in children were published,30 includ-
ing clinical diagnosis of HIV-1 infection (a child younger
than 18 months who is born to an HIV-1–infected
mother and who meets criteria for diagnosis of AIDS on
the basis of the 1987 surveillance case definition27 is
defined as being HIV-1 infected). A clinical classification
system for children, originally intended for the classifi-
cation of severity of HIV infection for surveillance pur-
poses, comprises 4 clinical stages that range from asymp-
tomatic infection to AIDS.30 However, dependence on
clinical signs and symptoms for the diagnosis of HIV-1
infection has been largely superseded in the United
States and similar settings because of the availability of
laboratory-based methods for diagnosis of HIV-1 infec-
tion. With virologic assays, the determination of HIV-1
infection status can be accomplished within the first few
weeks of life.

Laboratory-Based Methods of Diagnosis
Laboratory-based methods for the diagnosis of HIV-1
infection can be divided into 2 groups: immunologic and
virologic. Immunologic assays detect the antibody re-
sponse to HIV-1 or the extent to which the immune
system has deteriorated as a consequence of HIV-1 in-
fection. Virologic assays detect HIV-1 genetic material or
components of the virus. All laboratory tests used for the
diagnosis of HIV-1 infection must be confirmed (ie, the
diagnosis of HIV-1 infection is never based on only a
single test result).

Immunologic Assays
Immunologic assays, which detect the antibody response
to HIV-1 and are used as screening tests, include enzyme
immunoassays or enzyme-linked immunosorbent assays
(ELISAs) as well as rapid serologic tests. A Western blot
assay or an indirect immunofluorescence assay (IFA) is
used to confirm reactive screening test results. These
assays are currently available.

Assays that provide an assessment of immune system
abnormalities include CD4� and CD8� T-lymphocyte
absolute counts and percentages, the CD4�/CD8� T-
lymphocyte ratio, and other assays. Such assays are not
currently used routinely to diagnose HIV-1 infection but
have been and are being evaluated for such use.

Detection of HIV-1 Antibodies
Antibodies against HIV-1 are found in essentially all

HIV-1–infected individuals. An important exception is
HIV-1–uninfected children who are born to HIV-1–in-
fected women; even in the absence of infection with
HIV-1, these children may have detectable HIV-1 anti-
bodies until 18 months of age. Situations in which HIV-
1–infected individuals fail to produce a detectable anti-
body response against this virus are unusual but have
been observed during the acute (“preantibody” or “win-
dow”) phase of infection (ie, during the first several

weeks after infection) and during the very late stages of
HIV-1 infection, when immune suppression is severe.31

Enzyme-Linked Immunosorbent Assays In general, an
HIV-1 ELISA involves adding a patient’s fluid sample to
inert substrates that contain HIV-1 antigen.32 Usually, di-
luted serum or plasma is used, but assays that use urine
and oral fluid are also available. For assays that have been
approved by the US Food and Drug Administration (FDA),
see www.fda.gov/cber/products/testkits.htm. Positive and
negative controls for each ELISA are tested in parallel with
patient specimens. If anti–HIV-1 antibody is present in the
test sample (primary antibody), it will bind to the HIV-1
antigen on the plate. The plate is then washed, and an
enzyme-labeled secondary antibody (“conjugate”) is added
and will bind to human antibody. A chromogenic chemical
substrate is applied, which is modified by the enzyme,
resulting in a color change in an inert substrate (eg, micro-
titer well or physical strip/spot). In the case of a microtiter
well-based assay, a spectrophotometer measures the re-
sultant optical density. In this situation, a positive, or reac-
tive, ELISA result occurs if the optical density of a patient
sample microtiter well significantly exceeds the value cal-
culated as the “cutoff” value. The microtiter optical density
cutoff value is determined by using specific algorithms
particular to each test kit method, but all kits use, to some
degree, the optical density of the parallel negative controls
as part of their calculations. As noted above, any ELISA
with a reactive (positive) result should be repeated on the
same blood sample, and if the result of the ELISA is repeat-
edly reactive, then the result is confirmed with a Western
blot or IFA (see ”Indirect Immunofluorescence Assays”). In
general, a negative result with the ELISA requires no fur-
ther confirmatory testing, although for persons suspected
of being in the preantibody or window period of early
HIV-1 infection, virologic assays (see “Virologic Assays”)
could be performed or follow-up testing with ELISAs could
be performed at a later date.

False-negative results can occur among individuals
who are HIV-1–infected but have not yet begun to pro-
duce antibodies against HIV-1 (ie, within the first 6
weeks of infection, including those with clinical signs
and symptoms of the acute retroviral syndrome)33 or
among individuals in the late stages of HIV-1 infection
with concomitant hypogammaglobulinemia. It is impor-
tant to note that false-positive ELISA results can occur
among individuals with immune stimulation (eg, among
those with acute [non–HIV-1] viral infections or auto-
immune disorders, among pregnant women, and among
recipients of multiple transfusions).32 Finally, because of
transplacental transfer of maternal immunoglobulin G
(IgG) antibody, children born to HIV-1–infected women
are seropositive (even if the child is not HIV-1–infected).
Therefore, a positive ELISA result in a child younger
than 18 months must be confirmed virologically (see
“Virologic Assays”) before the child can be considered
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HIV-1–infected. (However, a positive ELISA result con-
firms that the child was exposed to HIV-1.) There are no
reliable HIV-1–specific antibody assays to differentiate
between maternal and autologous antibody in the child.

ELISAs are less expensive than virologic assays, and
they can be readily used for testing large batches of
samples. However, their use in batch testing means that,
generally, there is a delay of up to 1 week in obtaining
test results, depending on the laboratory system used,
and such delays often preclude their use in settings such
as labor-and-delivery units. This factor was one impetus
for the development of the rapid antibody tests described
in the next section.

Rapid Tests A number of rapid serologic tests for de-
tection of IgG antibodies against HIV-1 are now available
(for assays that have been approved by the FDA, see
www.fda.gov/cber/products/testkits.htm). Such assays
are based on 1 of 4 principles: particle agglutination,
immunodot (dipstick), immunofiltration, or immune
chromatography.32 For example, test kits that include
HIV-1 antigens attached to a test strip allow detection of
HIV-1 antibodies, if present in the test fluid sample (oral
fluid, whole blood, serum, or plasma), through a rapid,
visually interpreted color change. Rapid HIV-1 antibody
tests are comparable to ELISAs in both sensitivity
(99.3%–100%) and specificity (98.6%–100%).34 They
require no special instrumentation outside of the test kit,
and results can be available in as little as 20 to 30
minutes. Some of these kits are licensed for point-of-care
testing so that clinics without extensive laboratory facil-
ities (but that meet state and federal standards and have
appropriately trained personnel) can perform the tests
on-site and report the result to the patient immediately.
As with routine ELISAs, confirmation of positive results
is necessary, but confirmation of a negative result is not.
Note that ELISAs cannot be used to “confirm” a rapid-
test result, and all reactive rapid HIV-1 test results should
be confirmed with either a Western blot or an IFA.35

Semiquantitative Antibody Assays Traditional HIV-1 an-
tibody assays have been modified to produce a semi-
quantitative value. Semiquantitative HIV-1 antibody as-
says evaluate the quantity of antibody and not simply its
presence or absence. Thus, HIV-1–uninfected infants
and young children would have decreasing quantities of
maternal antibody as more time elapses after birth. Con-
versely, HIV-1–infected children would lack evidence of
such a decrease in the quantity of antibody (because
although maternal antibodies against HIV-1 will decay
over time, the child will begin to produce antibodies
against HIV-1). Although such assays have been advo-
cated for the diagnosis of HIV-1 infection in pediatric
patients in resource-limited settings,36 they have not
been incorporated into routine HIV-1 diagnostic algo-
rithms for infants and young children in the United
States (because the optimal performance characteristics

of such assays generally do not become apparent until
late infancy).

Western Blot Assays An immunoblot assay, such as a
Western blot assay, typically is used to confirm a reactive
ELISA or rapid serologic test result as being truly posi-
tive. The Western blot assay detects and visualizes the
presence of antibodies against specific HIV-1 proteins
(structural and enzymatic).32 HIV-1 proteins are sepa-
rated according to their molecular weight by electro-
phoresis and transferred electrophoretically to a mem-
brane. The subsequent steps are similar to those of the
ELISAs. A patient’s fluid sample (usually diluted serum
or plasma, but assays that use urine and oral fluid are
also available; for assays approved by the FDA, see www.
fda.gov/cber/products/testkits.htm) is added to the
membrane and incubated. If the patient’s sample con-
tains antibodies against any of the blotted HIV-1 pro-
teins, these antibodies will bind to them in the areas
where the respective proteins are located on the mem-
brane. If antigen-antibody binding takes place, it can be
visualized by an enzyme-labeled reaction that involves
an anti-Ig (causing visible “bands” to appear on the
membrane where the antibody bound the protein).

Different organizations have developed criteria for in-
terpretation of HIV-1 Western blot assay results on the
basis of the pattern of bands observed. HIV-1 proteins and
their corresponding bands on the Western blot are desig-
nated as “p” (protein) or “gp” (glycoprotein), along with
molecular weight in kilodaltons. There are 3 groups: enve-
lope (env) glycoproteins (gp41, gp120, gp160), nuclear
(gag) proteins (p18, p24/25, p55), and endonuclease-poly-
merase (pol) proteins (p31/p34, p40, p51/p52, p65/p68).
According to the criteria of the Association of State and
Territorial Public Health Laboratory Directors,37 a positive
assay result is one that indicates the presence of antibodies
to any 2 of the following proteins: p24, gp41, or gp120/
gp160. An assay result that indicates no reactivity against
any HIV-1 proteins is interpreted as being negative. An
assay result that shows reactivity against 1 or more of the
HIV-1 proteins but not those required for a positive assay
result is interpreted as being indeterminate.

Western blot assays are only performed as confirma-
tion of a repeatedly reactive screening result (ELISA or
rapid antibody test). A negative Western blot assay result
indicates that the positive ELISA or rapid-test result rep-
resents a false-positive result and that the patient does
not have HIV-1 antibodies. A positive Western blot assay
result confirms the presence of HIV-1 antibodies; thus, in
individuals older than 18 months, it is diagnostic of
HIV-1 infection. A positive HIV-1 antibody assay result
followed by an indeterminate Western blot assay is com-
patible with (1) an HIV-1–infected child with early
HIV-1 infection (before the full range of HIV-1 antibod-
ies have developed), and follow-up HIV-1 diagnostic
tests (virologic assays and/or Western blot assay results)
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4 weeks later would be positive; (2) an HIV-1–unin-
fected child, with false-positive ELISA or rapid-test re-
sults originally and repeat ELISA/Western blot assays
performed 4 weeks later that give the same results as
originally obtained and with negative virologic assay
results; or (3) an HIV-1–uninfected child with gradual
loss of passively acquired maternal HIV-1 antibodies.

Indirect Immunofluorescence Assays The IFA can be used
as a confirmatory test for HIV-1 infection. This assay is
simple to perform and is less time consuming and less
expensive than many Western blot assays. However, it
does require an expensive fluorescence microscope and
experienced laboratory personnel to read and interpret
the results. The IFA is similar to the ELISA. A microscope
slide that contains cells (usually human T lymphocytes)
that have been infected with HIV-1 is used. There is a
control that consists of uninfected cells. The infected and
control cells are attached (fixed) onto the slide in specific
areas (wells). Test serum is added to each well. The slides
are incubated, usually for 30 minutes, which allows
specific antibody (if present) to attach to viral antigens in
the infected cells. The slides are then washed and dried.
Anti-human Ig labeled with a fluorochrome (a substance
that fluoresces when exposed to ultraviolet light) is
added and will bind to HIV-1 antibodies if present in the
sample. If the slide exhibits cytoplasmic fluorescence, it
is considered to be a positive (reactive) result, which
indicates that HIV-1 antibodies are present.33

Immune System Deterioration as a Consequence of HIV-1
Infection

Flow cytometry for immunophenotyping of lympho-
cytes is widely available in the United States. This
method permits the enumeration of T-cell lymphocytes
into CD4�CD3� T-helper cells and CD8�CD3� T-sup-
pressor cells. The hallmark of progression of HIV-1 in-
fection is depletion of CD4� T lymphocytes, the major
cellular target of HIV-1 in humans. Differences in CD4�

T-lymphocyte counts between HIV-1–infected and –un-
infected infants may be detectable soon after birth.38

However, HIV-1–infected infants may maintain normal
CD4� T-lymphocyte absolute counts and percentages
throughout infancy. The CD4� T-lymphocyte percent-
age was evaluated as a surrogate marker of HIV-1 infec-
tion in west Africa, but the sensitivity of this marker was
only 87% to 88% at 3 to 6 months of age.39

As CD4� T-lymphocyte depletion progresses, the ratio
of CD4� to CD8� T lymphocytes decreases. A study
explored the possibility of using CD4� T-lymphocyte
counts, CD8� T-lymphocyte counts, and the CD4�/
CD8� T-lymphocyte ratio to distinguish between HIV-
1–infected and –uninfected infants.40 In this study, in-
fants who had positive results of HIV-1 DNA polymerase
chain reaction (PCR) testing had lower CD4� T-lympho-
cyte counts, higher CD8� T-lymphocyte counts, and
lower CD4�/CD8� T-lymphocyte ratios compared with

infants who had negative results of HIV-1 DNA PCR
testing. Additional evaluations of the CD4�/CD8� T-
lymphocyte ratio as a diagnostic modality have been
conducted.41,42,43 Thus, this method of diagnosis of HIV-1
infection remains investigational.

Other immunologic differences between HIV-1–in-
fected and –uninfected children, which may serve as the
basis for diagnostic testing in the future, have been in-
vestigated. HIV-1 infection in infants is associated with
certain phenotypic markers of lymphocyte activation
and differentiation. For example, HIV-1–uninfected in-
fants have higher CD3�, CD4�, and naive CD4� T-
lymphocyte counts, whereas HIV-1–infected infants
have higher total CD8�, CD8DR�, CD45RA-DR�, and
CD28-DR� T-lymphocyte counts.44 Also, total IgG, IgA,
and IgM concentrations are significantly higher among
HIV-1–infected children than among HIV-1–uninfected
children, although individual HIV-1–infected children
may have normal concentrations.38

Virologic Assays
The life cycle of HIV-145 begins with attachment of viral
particles to cells via CD4� T-lymphocyte receptors and
various coreceptors. After entry into the cell, the virus
uncoats. A DNA copy of the RNA genome is produced by
the viral-encoded reverse transcriptase. The DNA provi-
rus can either integrate into the host cell genome or it
can remain unintegrated in the cytoplasm. Replication of
HIV-1 does not occur until the provirus is integrated into
the host cell genome and the cell becomes activated
either in vivo or in vitro. In vitro activation can occur
through the use of various agents, including interleukin
2. Mature viral particles are produced from RNA copies
of integrated proviral sequences. Ultimately, budding of
mature virions occurs at the cell surface. Virologic tests
for the diagnosis of HIV-1 infection encompass culturing
of the virus, using nucleic acid amplification tests
(NAATs [ie, tests that detect HIV-1 nucleic acids such as
HIV-1 DNA or HIV-1 RNA]), and testing for components
of the virus (eg, assays for a viral capsid protein [p24
antigen]). Advantages and disadvantages of each of
these diagnostic modalities are shown in Table 1.

HIV-1 Culture
HIV-1 culture involves incubating peripheral blood

mononuclear cells (PBMCs) from a patient with in vitro–
activated PBMCs from an HIV-1–uninfected volunteer
and culturing for up to 6 weeks.46 The culture medium
contains interleukin 2, which maintains the target
PMBCs in an activated state susceptible to viral infection
and replication. Therefore, high levels of viral replication
occur within the target PBMCs if infectious HIV-1 is
present. Measurement of p24 antigen in the culture
supernatant using ELISA allows assessment of the
growth of HIV-1 in the PBMCs. The culture is classified
as positive for HIV-1 if a significant amount of p24
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antigen is detected (usually defined as �30 pg/mL) and
demonstrates significantly increasing concentrations of
p24 antigen over subsequent culture supernatant fluid
collection time points. The use of viral culture for the
diagnosis of HIV-1 infection in infants and young chil-
dren has been studied extensively.47–52 Although previ-
ously considered the gold standard of HIV-1 diagnostic
assays for infants and young children, the disadvantages
of viral culture (ie, that it is labor intensive, time con-
suming, costly, and poses a biohazard risk) are now
generally considered to outweigh its advantages. HIV-1
culture has limited availability, and its routine use in the
clinical care of HIV-1–exposed infants and young chil-
dren has been supplanted by HIV-1 NAATs.

HIV-1 NAATs
HIV-1 NAATs that detect viral RNA or proviral DNA

are the most widely used assays for diagnosis of children
younger than 18 months. Because viral nucleic acid may
be present in very small quantities in test samples,
NAATs are used to increase the amount of HIV-1 provi-
ral DNA or HIV-1 RNA, or the amount of positive signal,
in a test sample.

HIV-1 DNA Assays Amplification of proviral DNA al-
lows detection of cells that harbor quiescent provirus as
well as cells with actively replicating virus. HIV-1 DNA
PCR assays involve separating double-stranded DNA lo-
cated in PBMCs from the test sample into 2 single
strands by heating.53,54 On cooling, the HIV-1 DNA
strands reanneal with complementary nucleotide se-
quences of HIV-1–specific primers in the reagent mix-
ture, which allows synthesis of new complementary
DNA strands. After 1 heating and cooling cycle, the

number of DNA strands that contain the HIV-1 proviral
sequence that originated in the test sample has doubled,
and through repetition of these steps numerous times,
amplification of the HIV-1 proviral DNA from the test
sample proceeds in a logarithmic manner. After a set
number of amplification steps, HIV-1 proviral sequences
are detected by hybridizing amplified DNA to a syn-
thetic, enzyme-labeled HIV-1 DNA probe. A positive
result is indicated by a color change in a chromogenic
substrate. The sensitivity of HIV-1 DNA assays for the
diagnosis of HIV-1 infection in infants and young chil-
dren has been evaluated (Table 2) in several stud-
ies51,52,55–62 and meta-analyses,63,64 with estimates as
high as 90% to 100% by 1 month of age.51,56,59 Simi-
larly high specificity has been observed by 1 month of
age in nonbreastfed infants.51,55,56,59

HIV-1 RNA Assays HIV-1 RNA assays detect plasma
(cell-free) viral RNA by using different techniques.
Methods of amplification of HIV-1 RNA include target
(nucleic acid sequence-based amplification and reverse-
transcriptase PCR) and signal (branched-chain DNA)
amplification techniques. For HIV-1 RNA assays ap-
proved by the FDA, see www.fda.gov/cber/products/
testkits.htm. In the nucleic acid sequence-based ampli-
fication assay, quantitation of HIV-1 RNA is achieved
with internal calibrators, which are amplified along with
the patient’s sample. As part of the branched-chain DNA
assay, a light-emitting chemical reaction occurs, with the
amount of light produced being proportional to the
amount of RNA in the sample. In reverse-transcriptase
PCR, reverse transcriptase is used to convert RNA into
DNA; subsequently, amplification is performed by PCR.

TABLE 1 Advantages and Disadvantages of Virological Diagnostic Assays for HIV-1 Infection

Diagnostic Assay Advantages Disadvantages

Culture Previously considered the gold standard for
diagnosis of HIV-1 infection in infants

Labor intensive
Requires special laboratory and equipment
2–3 wk required for determination of a positive assay
result

Expensive
Potential biohazard

DNA assays Most experience to date for diagnosis of HIV-1
infection in infants and young children

Costly
Require special equipment, experienced laboratories,
trained personnel

False-positive results if laboratory contamination
occurs

Not currently licensed for use in diagnosing HIV-1
infection

RNA assays Widely available Costly
Short turnaround time Require special equipment, experienced laboratories,

trained personnel
Low copy numbers (eg, �10 000 copies per mL) may
represent false-positive results

Not currently licensed for use in diagnosing HIV-1
infection

p24 Antigen assays More affordable and easier to perform than the
other assays

Requires specific equipment, trained personnel
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These assays are available as “standard” or “ultrasensi-
tive” assays, and the lower limit of detection possible
when using the ultrasensitive assays is in the range of 50
to 75 HIV-1 copies per mL of plasma.

Numerous studies of the use of HIV-1 RNA assays
for the diagnosis of HIV-1 infection in pediatric pop-
ulations have been conducted,52,59,65–75 with the re-
ported sensitivity of testing (Table 3) for such assays
ranging from 25% to 50% within the first few days of
life to 100% by 6 to 12 weeks of age.65,67 HIV-1 RNA
assays have been assessed to be at least as sensitive as,
or more sensitive than, HIV-1 DNA assays among

young infants.52,59,66–68,71 Similarly high specificity by 6
to 12 weeks of age (as compared with HIV-1 DNA
assays or HIV-1 culture) has been observed among
nonbreastfed infants.52,59,65,68,72

HIV-1 RNA assays are now commonly used to diag-
nose HIV-1 infection in infants. HIV-1 RNA assays are
often more readily available than HIV-1 DNA assays
because of the common use of RNA assays in follow-up
testing of patients during treatment for HIV-1 infection.
When HIV-1 RNA quantitative assays are used for diag-
nosis of infants and young children, a plasma viral load
of �10 000 copies per mL is generally required before

TABLE 2 Sensitivity and Specificity of HIV-1 DNA Assays

Author (Year) Age of Child Sensitivity Specificity

No. % 95% Confidence
Interval

No. % 95% Confidence
Interval

Kline et al51 (1994) Birth (75% cord blood) 5 100 — 26 96 —
1mo 2 100 — 5 100 —
2mo 3 100 — 8 100 —
3mo 2 100 — 11 100 —
4 to 6mo 7 86 — 18 78 —

Kovacs et al55 (1995) Cord blood 10 60 26–88 33 94 80–99
0 to 2 d 15 40 16–68 41 100 91–100
3 to 14 d 9 67 30–92 21 100 84–100
15 to 30 d 5 80 28–99 24 100 86–100
�1 to�2mo 11 100 72–100 33 100 89–100
�2 to�6mo 39 95 83–99 170 99 97–100
�6mo 316 97 95–99 337 99 97–100

Bremer et al56 (1996) 0 to 7 d 21 29 11.3–42.2 66 100 94.5–100
1mo 26 92 74.9–99.0 86 100 95.8–100
2mo 29 90 72.7–97.8 105 98 93.3–99.8
4mo 29 93 77.2–99.2 111 96 91.0–99.0
6mo 27 100 87.2–100 109 95 89.6–98.5
9 to 12mo 27 96 81.0–99.9 133 95 90.4–98.3
15 to 36mo 64 97 89.2–99.6 249 97 94.3–98.9
1 to 36mo (overall) 200 95 92.7–97.9 793 97 96.8–98.8

Kuhn et al57 (1996) Birth — 22 — — — —
4d — 42 — — — —
7d — 55 — — — —
14 d — 73 — — — —
21 d — 90 — — — —

Nelson et al58 (1996) 0 to 7 d 5 20 — 28 96.4 —
8 d to 6mo 38 100 — 111 100 —
7 to 15mo 16 93.7 — 30 100 —
16 to 24mo 9 77.8 — 6 100 —
�24mo 37 94.6 — 6 100 —
0 to 15mo 59 91.5 — 169 99.4 —
0 to 24mo 68 89.7 — 175 99.4 —
All age groups 105 91.4 — 181 99.4 —

Cunningham et al59 (1999) �1 wk 2 50 — 43 100 —
1 to 3 wk 9 22.2 — 16 100 —
4 to 6 wk 26 96.2 — 45 100 —
�7 wk 95 100 — 47 100 —
Overall 132 93.2 — 152 100 —

Lambert et al52 (2003) Birth 19 10.5 — 100 100 —
6wk 18 83.3 — 100 99 —
24wk 6 66.7 — 100 100 —

Puthanakit et al60 (2003) 4, 6, or 9 mo 15 100 — 70 98.4 —
Sherman et al61 (2005) 6 wk 58 98.8 98.0–99.5 469 99.4 98.9–99.9
Sherman et al62 (2005) 6 wk 25 100 — 263 99.6 —

— indicates that data were not available.
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the assay result is interpreted as being positive. Infants
with untreated HIV-1 infection typically have extremely
high viral loads (eg, �100 000 copies per mL), and many
experts agree that HIV-1 RNA assay results of �10 000
copies per mL should not be interpreted as being defin-
itively positive when used for diagnosis of HIV-1 in
infancy, and the assay should be repeated on a plasma
sample obtained through a separate venipuncture or
fingerstick procedure to confirm that such a low-level
positive result is a true-positive result.

p24 Antigen Assays
The viral protein p24 exists either bound to anti-

p24 antibody or unbound (free) in the bloodstream of
HIV-1–infected individuals. Many studies of p24 anti-
gen for diagnosis of HIV-1 infection have been con-
ducted over the past several years,49,76–93 with the sen-
sitivity of the assay increasing with increasingly
effective techniques used to dissociate p24 antigen
from anti-p24 antibody (immune complex– dissoci-
ated p24 antigen detection).94 In general, p24 antigen
assays have been used much less frequently than
HIV-1 DNA- or RNA-amplification techniques for di-
agnosis of HIV-1 infection because of the relatively
poor sensitivity of p24 antigen assays and the absence
of readily available commercial, FDA-approved re-
agents. It should be noted that the ultrasensitive p24
antigen assay performed on plasma samples for diag-
nostic purposes has a sensitivity of 97% to 100%
within the first 6 months of life.81,85,89,92 However, this
assay has not yet been widely recommended for iden-

tification or exclusion of HIV-1 infection in infants in
the United States, but it may have a role in infant
diagnosis in resource-limited settings.

FACTORS THAT AFFECT CHOICE AND TIMING OF USE OF
DIAGNOSTIC MODALITIES
Several important factors must be considered when
choosing HIV-1 diagnostic assays for pediatric patients
and when to use them. Such factors include the age of
the child, the potential timing of infection of the child,
whether the infection status of the child’s mother is
known or unknown, the antiretroviral exposure history
of the mother and of the child, and characteristics of the
virus.

Age of the Child
As alluded to previously, serologic testing for HIV-1 in
infants and young children born to HIV-1–infected
women must be interpreted with caution because of
transplacental transfer of maternal HIV-1 antibody.95

Studies of the decay of maternally derived antibodies to
HIV-1 indicate that most children serorevert (ie, lose
maternal antibodies) by 12 months of age.96–99 However,
the median time to loss of maternal antibody has varied
in different studies, with numbers of subjects ranging
from 40 to 520 (eg, 7 months,100 11.6 months,101 and
13.3 months102), and a small proportion of uninfected
children remained HIV-1 antibody-positive at 15
months98 or 18 months.96 Therefore, loss of maternal
antibody (seroreversion) as an HIV-1–exposed child

TABLE 3 Sensitivity and Specificity of HIV-1 RNA Assays

Author (Year) Age of
Child

Sensitivity Specificity

No. % 95% Confidence
Interval

No. % 95% Confidence
Interval

Delamare et al65 (1997) 0 to 10 d 48 25 13–37 48 100 96–100
10 d to 3mo 39 100 95–100 47 98 94–100

Simonds et al67 (1998) �7 d 34 38 22–56 80 99 —
7 to 41 d 58 97 88–100 144 99 —
42 to 93 d 39 95 83–99 24 100 —

Cunningham et al59 (1999) �1 wk 2 50 — 43 93 —
1 to 3 wk 9 66.7 — 16 100 —
4 to 6 wk 26 96.2 — 45 95.6 —
�7 wk 95 100 — 47 97.9 —
Overall 132 96.2 — 152 96.1 —

Young et al69 (2000) Birth 53 47 33–61 100 100 96–100
2mo 47 100 92–100 — — —
6mo 35 100 90–100 100 100 96–100

Lambert et al52 (2003) Birth 15 26.7 — 100 100 —
6wk 19 94.7 — 100 100 —
24wk 7 85.7 — 100 100 —

Neisheim et al72 (2003) 0 to 7 d 14 29 — 7 100 —
8 to 28 d 19 79 — 11 100 —
29 to 60 d 34 91 — 42 93 —
61 to 120 d 26 96 — 52 100 —
120 to 180 d 28 97 — 13 100 —

— indicates that data were not available.
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grows older is informative (because it indicates the ab-
sence of HIV-1 infection), but HIV-1 seropositivity in a
child younger than 18 months is not diagnostic (because
a positive antibody test result during the first 18 months
of life could represent either persistent maternal anti-
body in an HIV-1–uninfected child or antibody newly
produced by an HIV-1–infected child). Thus, serologic
testing of a child younger than 18 months generally
cannot be used to diagnose HIV-1 infection; therefore,
virologic assays are required. (However, a positive anti-
body test result in the infant generally indicates mater-
nal HIV-1 infection.)

Potential Timing of Infection of the Child
Infants who are presumed to have been infected with
HIV-1 in utero may have detectable virus at birth, whereas
infants presumed to have been infected around the time of
delivery may not have detectable virus until days or weeks
after birth.103 Thus, in nonbreastfeeding populations, an
accurate diagnosis of HIV-1 infection among children of
HIV-1–infected women can be made during the first few
weeks of life with virologic assays. The sensitivity of testing
depends on the timing of the test; sensitivity increases with
increasing age of the infant. It has been recommended104

that diagnostic testing with HIV-1 DNA or RNA assays be
performed within the first 14 days of life, at 1 to 2 months
of age, and at 3 to 6 months of age. Furthermore, if any of
these test results are positive, repeat testing is recom-
mended to confirm the diagnosis of HIV-1 infection. A
diagnosis of HIV-1 infection can be made on the basis of 2
separate positive HIV-1 DNA or RNA assay results.105 The
Centers for Disease Control and Prevention recently re-
vised its surveillance definition for defining lack of HIV-1
infection in an HIV-1–exposed infant. In nonbreastfeeding
children younger than 18 months with no positive HIV-1
virologic test results, presumptive exclusion of HIV-1 infec-
tion can be based on 2 negative virologic test results (1
obtained at �2 weeks and 1 obtained at �4 weeks of age);
1 negative virologic test result obtained at �8 weeks of age;
or 1 negative HIV-1 antibody test result obtained at �6
months of age. Alternatively, among children with 1 pos-
itive HIV-1 virologic test result, presumptive exclusion of
HIV-1 infection can be based on at least 2 subsequent
negative virologic test results (at least 1 of which is per-
formed at �8 weeks of age). Finally, children can be con-
sidered presumptively uninfected with negative HIV-1 an-
tibody test results (at least 1 of which is performed at �6
months of age). Definitive exclusion of HIV-1 infection is
based on 2 negative virologic tests (1 obtained at �1 month
of age and 1 obtained at �4 months of age) or 2 negative
HIV-1 antibody tests from separate specimens obtained at
�6 months of age. For both presumptive and definitive
exclusion of infection, the child should have no other
laboratory (eg, no positive virologic test results) or clinical
(eg, no AIDS-defining conditions) evidence of HIV-1 infec-
tion.106 Many clinicians confirm the absence of HIV-1 in-

fection with a negative HIV-1 antibody assay result at 12 to
18 months of age.

The diagnosis of HIV-1 infection among infants and
young children with a history of breastfeeding is more
difficult because of continuing exposure to the virus
postnatally. The exclusion of HIV-1 infection among
breastfeeding infants and young children cannot be de-
finitively accomplished until after cessation of breast-
feeding. There is no consensus on the best approach to
testing for HIV-1 infection after breastfeeding has
stopped. Some clinicians use an HIV-1 diagnostic testing
algorithm similar to that suggested for nonbreastfed in-
fants, with timing of testing based on the date of com-
plete cessation of breastfeeding instead of the date of
birth (ie, testing at the time breastfeeding has stopped,
again 1–2 months after cessation, and again 3–6 months
after cessation), with confirmation of the absence of
HIV-1 infection by negative HIV-1 antibody assay results
at 12 to 18 months of age; serologic testing should be
performed at least 6 months after complete cessation.

Maternal HIV-1 Infection Status
The diagnostic approach to an infant or young child
differs according to whether the mother’s HIV-1 infec-
tion status is known. Children of HIV-1–infected women
have maternal antibodies to HIV-1 during the first
months of life, and these children may remain HIV-1–
seropositive until 18 months of age. Therefore, serologic
testing (except if the test result is negative) is not infor-
mative in children younger than 18 months, but does
reflect the serostatus of the mother. Virologic testing
generally is required to determine the HIV-1 infection
status of the child.

Women of unknown HIV-1 serostatus and their new-
born infants can undergo rapid HIV-1 testing in the
peripartum period to ascertain the HIV-1 infection status
of the woman and the HIV-1–exposure status of the
infant.107 It is recommended that rapid testing be avail-
able at all hospitals that serve pregnant women and that
prompt testing using the rapid HIV-1 antibody assays be
performed for pregnant women or infants of unknown
HIV-1 serostatus.108

Rapid HIV-1 antibody testing should be completed
and results should be available quickly, because the ef-
fectiveness of postexposure prophylaxis administered to
the infant (if the mother did not receive prophylaxis) is
greatest if initiated within the first 12 hours of life.109 If
the rapid-test result is positive during the intrapartum or
immediate postpartum period, antiretroviral prophylaxis
can be administered to the mother and/or infant. Sub-
sequent to initiation of antiretroviral prophylaxis, con-
firmatory testing for HIV-1 infection can be performed. If
the confirmatory test result is ultimately negative (sug-
gesting that the initial rapid HIV-1 antibody test result
was a false-positive), prophylaxis can then be discontin-
ued. If the confirmatory test result is positive, HIV-1
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infection in the mother and HIV-1 exposure in the child
are confirmed. In this situation, antiretroviral prophy-
laxis is continued, and additional testing is indicated (as
described previously).

Antiretroviral Exposure History of the Mother and Child
There are limited published data regarding what effect, if
any, maternal and/or infant antiretroviral exposure has
on the results of HIV-1 diagnostic testing with NAATs.
HIV-1 DNA has remained detectable in PBMCs and lym-
phoid tissues of HIV-1–infected children despite years of
exposure to antiretroviral agents and even when HIV-1
RNA assay results have been negative.110 In some stud-
ies, detection of virus with DNA PCR assays has been
reported not to vary according to receipt of maternal or
infant antiretroviral prophylaxis.111 However, a study by
Prasitwattanaseree et al112 suggested that the age at
which HIV-1 infection was detectable (by using a DNA
PCR assay) among 98 HIV-1–infected infants depended
on the duration of exposure to zidovudine by the
mother and the infant. Detectable infection at birth was
less frequent among children with a longer maternal
duration of zidovudine receipt. Among mothers with a
short duration of zidovudine receipt, infants who re-
ceived a long duration of zidovudine were diagnosed
later than those who received a short duration. To date,
studies have suggested that maternal and infant receipt

of perinatal transmission prophylaxis with zidovudine or
nevirapine does not decrease the sensitivity of HIV-1
RNA PCR assays performed during the first 6 months of
age.68,72 More research is needed to answer the question
of whether the antiretroviral exposure history of the
mother or the child affects the results of HIV-1 diagnostic
testing with NAATs.

Characteristics of the Virus
HIV-1 viruses are classified into 3 groups; the main
group (group M) accounts for at least 90% of HIV-1
infections around the world113 (Fig 1). The other groups
are the outlier group (group O) and the non-M/non-O
group (group N).114 Within group M, clusters of related
viral strains are classified into subtypes (clades): subtypes
A, B, C, D, E, F, G, K, and O. More than 50% of HIV-1
infections globally are caused by subtype C viruses,
which predominates in sub-Saharan Africa and India.
Subtypes A and B also account for large proportions of
infections worldwide. Subtype B viruses predominate in
North America and Europe. In addition to these sub-
types, recombinant viruses (for example, BC recombi-
nant viruses) exist. Group O infections seem to be local-
ized to western and central Africa. Infections with group
N virus are extremely rare.

An estimated 16.7% of infants in whom HIV-1 was
diagnosed in New York State between 2001 and 2002
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FIGURE 1
Global HIV prevalence and distribution. The estimated numbers of HIV-1–infected individuals in North America, western Europe, central Asia, east Asia, southeast Asia, north Africa and
theMiddle East, sub-SaharanAfrica, andAustralia are indicated. The colors depict regional patterns of HIV variation as follows: subtypeA in east Africa; subtype B in theAmericas, Europe,
and Australia; subtype C in southern and eastern Africa and in India; subtype D in east Africa; CRF01_AE and subtype B in southeast Asia; CRF02-AG and other recombinants in west
Africa; A, B, and AB recombinants in central Asia; subtype B and BF recombinants in South America; subtypes B and C and BC recombinants in east Asia; rare subtypes, CR01_AE, and
other recombinants in central Africa and areas in which there are insufficient data. The principal concentrations of HIV-1 groups O and N in Cameroon, and of HIV-2 in west Africa, are
indicated by arrows. (Reproduced with permission from McCutchan FE. Global epidemiology of HIV. J Med Virol. 2006;78(suppl1):S8)
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had infections with non–subtype B strains.115 False-neg-
ative results on HIV-1 DNA assays in infants and young
children infected with non–subtype B viruses have been
reported.116–119 Therefore, it has been recommended that,
for young children undergoing HIV-1 diagnostic testing
who were born to HIV-1–infected mothers whose HIV-1
infection may have originated outside of Europe or the
United States, a sample from the mother be tested with
a virologic assay at the same time as a sample from the
child.116 The child’s assay results can be interpreted only
if the maternal test result is positive for HIV-1. Because
maternal virus could exist as multiple, perhaps recom-
binant “quasi species,” only 1 of which is transmitted to
the child, this approach may not identify all HIV-1–
infected children with subtypes other than B. Assays for
amplification of HIV-1 proviral DNA or RNA that are
sensitive to group O viruses and/or to group M/non-B
subtypes have been developed.68,117,120–122 Although
HIV-1 DNA PCR assays optimized for non-B subtype
HIV-1 have had limited availability in the United States,
the availability has improved recently. Because HIV-1
RNA assays are, in general, more widely availability in
formats optimized to identify non-B subtype HIV-1 in-
fection, one of the commercially available RNA assays
may be preferable to HIV-1 DNA PCR for identification
of the child with non-B subtype HIV-1 infection.

In addition to HIV-1, another human retrovirus asso-
ciated with AIDS is HIV type 2 (HIV-2). In terms of the
more conserved gag and pol genes, the 2 viruses share
approximately 60% overall nucleic acid sequence ho-
mology. Otherwise, the 2 viruses share 30% to 40%
homology.123 Similar to HIV-1, there are different sub-
types of HIV-2 (subtypes A, B, C, D, E, F, and G),
although only HIV-2 subtypes A and B seem to be es-
tablished significantly in human populations.124 Al-
though HIV-1 is the major cause of AIDS in the United
States and elsewhere in the world, HIV-2 is most prev-
alent in west Africa. Therefore, most HIV infections in
the United States are HIV-1 infections, but HIV-2 infec-
tions can be encountered in pediatric practice in the
United States (although MTCT of HIV-2 occurs less fre-
quently than MTCT of HIV-1, largely because of the
lower maternal viral loads with HIV-2 infection).125

Whether a specific HIV-1 diagnostic assay is also able to
detect HIV-2 infection becomes important in the evalu-
ation of infants and young children who are born to
women who may have acquired HIV infection in west
Africa. Both virologic126,127 and serologic assays for the
diagnosis of HIV-2 infection have been developed. For
HIV-2 diagnostic assays (as well as combined HIV-1 and
HIV-2 assays) approved by the FDA, see www.fda.gov/
cber/products/testkits.htm.

CONCLUSIONS
Appropriate HIV-1 diagnostic testing for infants and chil-
dren younger than 18 months differs from that for older

children, adolescents, and adults because of passively
transferred maternal HIV-1 antibodies, which may be
detectable in the child’s bloodstream until 18 months of
age. Therefore, routine serologic testing of these infants
and young children is generally only informative before
18 months of age if the test result is negative. Virologic
assays, especially HIV-1 NAATs, such as HIV-1 DNA PCR
assays, represent the gold standard for diagnostic testing
of infants and children younger than 18 months. With
such testing, the diagnosis of HIV-1 infection (as well as
the presumptive exclusion of HIV-1 infection) can be
established within the first several weeks of life among
nonbreastfed infants. Important factors that must be
considered when selecting HIV-1 diagnostic assays for
pediatric patients and when choosing the timing of such
assays include the age of the child, the potential timing
of infection of the child, whether the infection status of
the child’s mother is known or unknown, the antiretro-
viral exposure history of the mother and the child, and
characteristics of the virus.

In infants and young children of HIV-1–infected
women, HIV-1 antibody testing of the child is not helpful
around the time of birth (because the result will be
reactive because of passively acquired maternal anti-
body). However, if the mother’s HIV-1 serostatus is un-
known, rapid HIV-1 antibody testing of the mother or
the newborn infant to identify HIV-1 exposure of the
infant is essential so that antiretroviral prophylaxis can
be initiated within the first 12 hours of life. For HIV-1–
exposed infants (identified by positive maternal testing
or by positive antibody testing of the infant shortly after
birth), it has been recommended that diagnostic testing
with HIV-1 DNA or RNA assays be performed within the
first 14 days of life, at 1 to 2 months of age, and at 3 to
6 months of age. If any of these test results are positive,
repeat testing is recommended to confirm the diagnosis
of HIV-1 infection. A diagnosis of HIV-1 infection is
made on the basis of 2 positive HIV-1 DNA or RNA
assays. In nonbreastfeeding children younger than 18
months with no positive HIV-1 virologic test results,
presumptive exclusion of HIV-1 infection can be based
on 2 negative virologic test results (1 obtained at �2
weeks and 1 obtained at �4 weeks of age); 1 negative
virologic test result obtained at �8 weeks of age; or 1
negative HIV-1 antibody test result obtained at �6
months of age. Alternatively, among children with at
least 1 positive HIV-1 virologic test result, presumptive
exclusion of HIV-1 infection can be based on at least 2
subsequent negative virologic test results (at least 1 of
which is performed at �8 weeks of age). Finally, chil-
dren can be considered presumptively uninfected with
negative HIV-1 antibody test results (with at least 1 of
the tests performed at �6 months of age). Definitive
exclusion of HIV-1 infection is based on 2 negative vi-
rologic test results (1 obtained at �1 month of age and 1
obtained at �4 months of age) or 2 negative HIV-1
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antibody test results from separate specimens obtained
at �6 months of age. For both presumptive and defini-
tive exclusion of infection, the child should have no
other laboratory (eg, no positive virologic test results) or
clinical (eg, no AIDS-defining conditions) evidence of
HIV-1 infection. Many clinicians confirm the absence of
HIV-1 infection with a negative HIV-1 antibody assay
result at 12 to 18 months of age. For breastfeeding
infants, a similar testing algorithm can be followed, with
timing of testing based on the date of complete cessation
of breastfeeding instead of the date of birth.
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Clinical Report—Diagnosis and Prevention of Iron
Deficiency and Iron-Deficiency Anemia in Infants and
Young Children (0–3 Years of Age)

abstract
This clinical report covers diagnosis and prevention of iron deficiency
and iron-deficiency anemia in infants (both breastfed and formula fed)
and toddlers from birth through 3 years of age. Results of recent basic
research support the concerns that iron-deficiency anemia and iron
deficiency without anemia during infancy and childhood can have long-
lasting detrimental effects on neurodevelopment. Therefore, pediatri-
cians and other health care providers should strive to eliminate iron
deficiency and iron-deficiency anemia. Appropriate iron intakes for
infants and toddlers as well as methods for screening for iron defi-
ciency and iron-deficiency anemia are presented. Pediatrics 2010;126:
1040–1050

INTRODUCTION
Iron deficiency (ID) and iron-deficiency anemia (IDA) continue to be of
worldwide concern. Among children in the developingworld, iron is the
most common single-nutrient deficiency.1 In industrialized nations, de-
spite a demonstrable decline in prevalence,2 IDA remains a common
cause of anemia in young children. However, evenmore important than
anemia itself is the indication that themore common IDwithout anemia
may also adversely affect long-term neurodevelopment and behavior
and that some of these effects may be irreversible.3,4 Because of the
implications for pediatric health care providers and their patients, this
report reviews and summarizes this information.

This clinical report is a revision and extension of a previous policy
statement published in 1999,5 which addressed iron fortification of
formulas. This report covers diagnosis and prevention of ID and IDA in
infants (both breastfed and formula fed) and toddlers aged 1 through
3 years.

DEFINITIONS

Anemia: A hemoglobin (Hb) concentration 2 SDs below the mean Hb
concentration for a normal population of the same gender and age
range, as defined by the World Health Organization, the United Nations
Children’s Fund, and United Nations University.6 On the basis of the
1999–2002 US National Health and Nutrition Examination Survey, ane-
mia is defined as a Hb concentration of less than 11.0 g/dL for both
male and female children aged 12 through 35 months.7,8 For certain
populations (ie, people living at high altitudes), adjustment of these
values may be necessary.
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Iron sufficiency: A state in which there
is sufficient iron to maintain normal
physiologic functions.

Iron deficiency: A state in which there
is insufficient iron to maintain normal
physiologic functions. ID results from
inadequate iron absorption to accom-
modate an increase in requirements
attributable to growth or resulting
from a long-term negative iron bal-
ance. Either of these situations leads
to a decrease in iron stores as mea-
sured by serum ferritin (SF) concen-
trations or bone marrow iron content.
ID may or may not be accompanied by
IDA.

Iron-deficiency anemia: An anemia (as
defined above) that results from ID.

Iron overload: The accumulation of ex-
cess iron in body tissues. Iron overload
usually occurs as a result of a genetic
predisposition to absorb and store
iron in excess amounts, the most com-
mon form of which is hereditary hemo-
chromatosis. Iron overload can also
occur as a complication of other hema-
tologic disorders that result in chronic
transfusion therapy, repeated injec-
tions of parenteral iron, or excessive
iron ingestion.

Recommended dietary allowance for
iron: The average daily dietary intake
that is sufficient to meet the nutrient
requirements of nearly all individuals
(97%–98%) of a given age and gender.

Adequate intake for iron: This term is
used when there is not enough informa-
tion to establish a recommended dietary
allowance for a population (eg, term in-
fants, 0–6months of age). The adequate
intake isbasedon theestimatedaverage
nutrient intake by a group (or groups) of
healthy individuals.

IRON REQUIREMENTS FOR INFANTS
(UP TO 12 COMPLETED MONTHS
OF AGE)

Eighty percent of the iron present in a
newborn term infant is accreted dur-

ing the third trimester of pregnancy.
Infants born prematurely miss this
rapid accretion and are deficient in to-
tal body iron. A number of maternal
conditions, such as anemia, maternal
hypertension with intrauterine growth
restriction, or diabetes during preg-
nancy, can also result in low fetal
iron stores in both term and preterm
infants.

Preterm Infants

The deficit of total body iron in preterm
infants increases with decreasing ges-
tational age. It is worsened by the
rapid postnatal growth that many in-
fants experience and by frequent phle-
botomies without adequate blood re-
placement. On the other hand, sick
preterm infants who receive multiple
transfusions are at risk of iron over-
load. The use of recombinant human
erythropoietin to prevent transfusion
therapy in preterm infants will further
deplete iron stores if additional sup-
plemental iron is not provided. The
highly variable iron status of preterm
infants, along with their risks for ID as
well as toxicity, precludes determining
the exact requirement, but it can be
estimated to be between 2 and 4mg/kg
per day when given orally.9

Term Infants (Birth Through 12
Completed Months of Age)

The Institute of Medicine (IOM)10 used
the average iron content of human
milk to determine the adequate intake
of 0.27 mg/day for term infants from
birth through 6 months’ completed
age. The average iron content of hu-
man milk was determined to be 0.35
mg/L, and the averagemilk intake of an
exclusively breastfed infant was deter-
mined to be 0.78 L/day. Multiplying
these 2 numbers determined the ade-
quate intake of 0.27 mg/day for term
infants from birth through 6 months of
age in the IOM report. The IOM further
reasoned that there should be a direct
correlation between infant size and

human milk ingestion; therefore, no
correction need be made for infant
weight. It should be pointed out, how-
ever, that although bigger infants may
ingest more milk, there is a large vari-
ation in iron concentration of human
milk, and there is no guarantee that
the iron content of the maternal milk
matches the needs of the infant for
iron.

For infants from 7 to 12 months’ com-
pleted age, the recommended dietary
allowance for iron, according to the
IOM, is 11 mg/day, which was deter-
mined by using a factorial approach.
The amount of iron lost, primarily from
sloughed epithelial cells from skin and
the intestinal and urinary tracts, was
added to the amounts of iron required
for increased blood volume, increased
tissue mass, and storage iron during
this period of life. It was noted that the
iron needs of infants do not suddenly
jump from 0.27 to 11 mg/day at 6
months of age; this disjuncture is the
result of the use of very different meth-
ods of determining these values. How-
ever, it is clear that healthy, term new-
born infants require very little iron
early in life compared with the signifi-
cant amounts of iron required after 6
months of age.

IRON REQUIREMENTS FOR
TODDLERS (1–3 YEARS OF AGE)

Using a similar factorial approach as
described for infants 7 to 12 months’
completed age, the IOM determined
that the recommended dietary allow-
ance for iron for children from 1
through 3 years of age is 7 mg/day.9

PREVALENCE OF ID AND IDA

There are currently no national statis-
tics for the prevalence of ID and IDA in
infants before 12 months’ completed
age. Hay et al11 reported on a cohort of
284 term Norwegian infants. Using the
definitions provided by Dallman12 in an
IOM report, the prevalence of ID at 6
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months of age was 4% and increased
to 12% at 12 months of age.

The prevalence of ID and IDA among
toddlers (1–3 years of age) in the
United States is listed in Table 1 and
was derived from National Health and
Nutrition Examination Survey data col-
lected between 1999 and 2002.7,8 The
overall prevalence of anemia and pos-
sibly ID and IDA in infants and toddlers
has declined since the 1970s.2 Al-
though there is no direct proof, this
decline has been attributed to use
of iron-fortified formulas and iron-
fortified infant foods provided by the
Special Supplemental Program for
Women, Infants, and Children (WIC) in
the early 1970s and the decrease in
use of whole cowmilk for infants.8 Still,
ID remains relatively common and oc-
curs in 6.6% to 15.2% of toddlers, de-
pending on ethnicity and socioeco-
nomic status. The prevalence of IDA is
0.9% to 4.4%, again depending on race/
ethnicity and socioeconomic status,7,8

but only accounts for approximately
40% of the anemia in toddlers (Table
1). These numbers are comparable to
data collected in other industrialized
countries.13,14

Related to the problem of ID/IDA is the
interaction of iron and lead. Results of
both animal and human studies have
confirmed that IDA increases intestinal
lead absorption.15–17 A reasonably well-
established epidemiologic association
has been made between IDA and in-
creased lead concentrations.18 Thus,
primary prevention of IDA could also
serve as primary prevention of lead
poisoning. This possibility is all the
more attractive, because lead has
been reported to induce neurotoxicity
at even very low blood concentra-
tions.19,20 In addition, preexisting IDA
decreases the efficiency of lead chela-
tion therapy, and iron supplementa-
tion corrects this effect. In contrast,
iron supplementation in a child with
IDA who also has lead poisoning with-

out chelation therapy seems to in-
crease blood lead concentrations and
decrease basal lead excretion.21,22 The
effect of iron supplementation on
blood lead concentrations in iron-
replete children with or without lead
poisoning is not known. Thus, in the-
ory, selective rather than universal
iron supplementation would be more
likely to reduce lead poisoning and
its potential harmful effects on these
children.

ID AND NEURODEVELOPMENT

The possible relationship between ID/
IDA and later neurobehavioral develop-
ment in children is the subject of many
reports.3,23–31 Results of a preponder-
ance of studies have demonstrated an
association between IDA in infancy and
later cognitive deficits. Lozoff et al3,25

have reported detecting cognitive def-
icits 1 to 2 decades after the iron-
deficient insult during infancy. How-
ever, it has been difficult to establish a
causal relationship because of the
many confounding variables and the
difficulty in designing and executing
the large, randomized controlled trials
necessary to distinguish small poten-
tial differences. The authors of a Co-
chrane Database systematic review, in
which the question of whether treat-

ment of IDA improved psychomotor de-
velopment was examined, stated that
there was inconclusive but plausible
evidence (only 2 randomized con-
trolled trials) demonstrating improve-
ment if the treatment extended for
more than 30 days.27 McCann and
Ames28 recently reviewed the evidence
of a causal relationship between ID/IDA
and deficits in cognitive and behav-
ioral function. They concluded that for
IDA, there is at least some support
for causality, but because specificity
for both cause and effect have not
been established unequivocally, it is
premature to conclude the existence
of a causal relationship between IDA
and cognitive and behavioral perfor-
mance. For ID, some evidence of cau-
sality exists, but it is less than that for
IDA.28

It is known that iron is essential
for normal neurodevelopment in a
number of animal models. ID affects
neuronal energy metabolism, the me-
tabolism of neurotransmitters, myeli-
nation, and memory function. These
observations would explain the behav-
ioral findings in human infants that
have been associated with ID.29–31

Therefore, taking into account that
iron is the world’s most common

TABLE 1 ID, IDA, and Anemia in the 1999–2002 National Health and Nutrition Examination Survey,7
Children 12 to 35 Months of Age

Population Sampled (No.) Proportion of US Toddler
Population, % (SE)a

ID, % (SE) IDA, % (SE) All Anemia,
% (SE)

General US population (672) 9.2 (1.3) 2.1 (0.6) 5.1 (0.8)
Above poverty line (355)b 66.4 (2.9) 8.9 (1.7) 2.2 (0.8)c 4.6 (1.1)
Below poverty line (268)b 33.6 (2.9) 8.6 (1.6) 2.3 (1.2)c 6.2 (1.3)
Enrolled in WIC (360)d 44.4 (3.2) 10.7 (2.1) 3.1 (1.2)c 6.6 (1.4)
Non-Hispanic white (196) 58.0 (3.8) 7.3 (1.9) 2.0 (0.8)c 4.6 (1.2)
Non-Hispanic black (173) 14.1 (2.1) 6.6 (1.8) 1.6 (0.9)c 8.3 (1.9)
Mexican American (231) 15.0 (2.2) 13.9 (3.1) 0.9 (0.7)c 3.2 (1.2)c

Other ethnicity (72) 13.0 (2.7) 15.2 (4.7)c 4.4 (2.7)c 5.5 (2.7)c

Shown are the unweighted number and weighted percentage and SEs for all children with complete data for Hb, SF,
transferrin saturation, and zinc protoporphyrin. Anemia was defined as a Hb concentration of�11.0 g/dL; ID7 was defined
as an abnormal value for at least 2 of 3 indicators: SF (abnormal cutoff:�10�g/dL), zinc protoporphyrin (�1.42�mol/L red
blood cells), and transferrin saturation (�10%); and IDA was defined as anemia plus ID.
a Proportion of row descriptor of all children in analytic sample (N� 672).
b Children with income data (N� 623).
c Estimate is statistically unreliable. Relative SE (SE of estimate/estimate� 100)� 30%.
d Anymember of householdwho received benefits fromWIC in the previous 12months: childrenwith food-security data (N�
668).
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single-nutrient deficiency, it is impor-
tant to minimize IDA and ID among in-
fants and toddlers, even if an unequiv-
ocal relationship between IDA and ID
and neurodevelopmental outcomes
has yet to be established.

DIAGNOSIS

Iron status is a continuum. At one
end of the spectrum is IDA, and at
the other end is iron overload. ID and
IDA are attributable to an imbalance
between iron needs and available iron
that results in a deficiency of mobiliz-
able iron stores and is accompanied
by changes in laboratory measure-
ments that include Hb concentration,
mean corpuscular Hb concentration,
mean corpuscular volume, reticulo-
cyte Hb concentration (abbreviated
in the literature as CHr) content, to-
tal iron-binding capacity, transferrin
saturation, zinc protoporphyrin, SF
concentration, and serum transferrin
receptor 1 (TfR1) concentration. Mea-
surements that are used to describe
iron status are listed in Table 2.

In a child with ID, as the Hb concentra-
tion falls 2 SDs below the mean for age
and gender, IDA is present, by defini-
tion; for infants at 12 months of age,
this is 11.0 mg/dL.7,8 When IDA ac-

counted for most cases of anemia in
children, “anemia” and “IDA” were
roughly synonymous, and a simple
measurement of Hb concentrationwas
sufficient to make a presumptive diag-
nosis of anemia attributable to ID. Par-
ticularly in industrialized nations, the
prevalence of ID and IDA has de-
creased, and other causes of anemia,
such as hemolytic anemias, anemia of
chronic disease, and anemia attribut-
able to other nutrient deficiencies,
have become proportionately more
common.32

No single measurement is currently
available that will characterize the
iron status of a child. The limitations of
using Hb concentration as a measure
of iron status are its lack of specificity
and sensitivity. Factors that limit eryth-
ropoiesis or result in chronic hemoly-
sis, such as genetic disorders and
chronic infections, may result in low
Hb concentrations. Vitamin B12 or fo-
late deficiency, although uncommon in
the pediatric population, also can re-
sult in a low Hb concentration. The lack
of sensitivity is largely attributable to
the marked overlap in Hb concentra-
tions between populations with iron
sufficiency and those with ID.33 Thus, to
identify ID or IDA, Hb concentration
must be combined with other mea-
surements of iron status. Once the di-
agnosis of IDA has been established,
however, following Hb concentration
is a good measure of response to
treatment.

In establishing the definitive iron sta-
tus of an individual, it is desirable to
use the fewest tests that will accu-
rately reflect iron status. Any battery of
tests must include Hb concentration,
because it determines the adequacy
of the circulating red cell mass and
whether anemia is present. One or
more tests must be added to the deter-
mination of Hb concentration if ID or
IDA is to be diagnosed. The 3 parame-
ters that provide discriminatory infor-

mation about iron status are SF, CHr,
and TfR1 concentrations.

SF is a sensitive parameter for the as-
sessment of iron stores in healthy sub-
jects34–36; 1�g/L of SF corresponds to 8
to 10mg of available storage iron.34,37,38

Measurement of SF concentration is
widely used in clinical practice and
readily available. Cook et al36 selected
an SF concentration below 12 �g/L as
diagnostic for ID after a comprehen-
sive population survey in the United
States. Thus, a cutoff value of 12 �g/L
has been widely used for adults and
denotes depletion of iron stores. In
children, a cutoff value of 10 �g/L has
been suggested.39 Because SF is an
acute-phase reactant, concentrations
of SF may be elevated in the presence
of chronic inflammation, infection, ma-
lignancy, or liver disease, and a simul-
taneous measurement of C-reactive
protein (CRP) is required to rule out
inflammation. Although Brugnara et
al40 found SF concentration to be less
accurate than either the CHr or TfR1
concentration in establishing iron sta-
tus of children, combining SF concen-
tration with a determination of CRP is
currently more readily available to as-
sess iron stores and is a reliable
screening test as long as the CRP level
is not elevated41 (Table 2).

CHr and TfR1 concentrations are not
affected by inflammation (infection),
malignancy, or anemia of chronic dis-
ease and, thus, would be preferable as
biomarkers for iron status. Only the
CHr assay is currently available for use
in children. The CHr content assay has
been validated in children, and stan-
dard values have been determined.40,42

The CHr assay provides a measure of
iron available to cells recently re-
leased from the bone marrow. CHr
content can be measured by flow cy-
tometry, and 2 of the 4 automated he-
matology analyzers commonly used in
the United States have the capability to
measure CHr.43 A low CHr concentra-

TABLE 2 Spectrum of Iron Status

Parameter ID
Without
Anemia

IDA Iron
Overload

SFa 2 22 1
Transferrin
saturation

2 2 11

TfR1 11 111 2
CHr 2 2 Normal
Hb Normal 2 Normal
Mean corpuscular
volume

Normal 2 Normal

a Confounded by the presence of inflammation. If SF is
normal or increased and the CRP level is normal, then
there is no ID. If SF is decreased, then ID is present regard-
less of the measure of CRP. If SF is normal or increased
and the CRP level is increased, then the presence of ID
cannot be determined.
Modified from American Academy of Pediatrics, Commit-
tee on Nutrition. Iron deficiency. In: Kleinman RE, ed. Pedi-
atric Nutrition Handbook. 5th ed. Elk Grove Village, IL:
American Academy of Pediatrics; 2004:304.
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tion has been shown to be the stron-
gest predictor of ID in children40,42,43

and shows much promise for the diag-
nosis of ID when the assay becomes
more widely available.

TfR1 is a measure of iron status, de-
tecting ID at the cellular level. TfR1 is
found on cell membranes and facili-
tates transfer of iron into the cell.
When the iron supply is inadequate,
there is an upregulation of TfR1 to en-
able the cell to compete more effec-
tively for iron, and subsequently, more
circulating TfR1 is found in serum. An
increase in serum TfR1 concentrations
is seen in patients with ID or IDA, al-
though it does not increase in serum
until iron stores are completely ex-
hausted in adults.44–46 However, the
TfR1 assay is not widely available, and
standard values for infants and chil-
dren have yet to be established.

Thus, to establish a diagnosis of IDA,
the following sets of tests can be used
at the present time (when coupled
with determination of a Hb concentra-
tion of�11 g/dL): (1) SF and CRP mea-
surements or (2) CHr measurement.
For diagnosing ID without anemia,
measure either (1) SF and CRP or (2)
CHr.

Another approach to making the diag-
nosis of IDA in a clinically stable child
with mild anemia (Hb concentration
between 10 and 11 g/dL) is to monitor
the response to iron supplementation,
especially if a dietary history indicates
that the diet is likely to be iron defi-
cient. An increase in Hb concentration
of 1 g/dL after 1 month of therapeutic
supplementation has been used to sig-
nify the presence of IDA. This approach
requires that iron supplementation
be adequate, iron be adequately ab-
sorbed, and patient compliance with
adequate follow-up can be ensured.
However, because only 40% of the
cases of anemia identified at 12
months of age will be secondary to IDA
(Table 1), strong consideration should

be given to establishing a diagnosis of
IDA by using the screening tests de-
scribed previously.

PREVENTION OF ID AND IDA

Preterm Infants

The preterm infant (�37 weeks’ gesta-
tion) who is fed human milk should re-
ceive a supplement of elemental iron
at 2 mg/kg per day starting by 1 month
of age and extending through 12
months of age.47 This can be provided
as medicinal iron or in iron-fortified
complementary foods. Preterm infants
fed a standard preterm infant formula
(14.6 mg of iron per L) or a standard
term infant formula (12.0 mg of iron
per L) will receive approximately 1.8 to
2.2 mg/kg per day of iron, assuming a
formula intake of 150 mL/kg per day.
Despite the use of iron-containing for-
mulas, 14% of preterm infants develop
ID between 4 and 8 months of age.48

Thus, some formula-fed preterm in-
fants may need an additional iron
supplement,47 although there is not
enough evidence to make this a general
recommendationat this time. Exceptions
to this iron-supplementation practice in
preterm infantswouldbe infantswhore-
ceivedmultiple transfusions during hos-
pitalization, whomight not need any iron
supplementation.

Term, Breastfed Infants

Infants who are born at term usually
have sufficient iron stores until 4 to 6
months of age.49 Infants born at term
have high Hb concentration and high
blood volume in proportion to body
weight. They experience a physiologic
decline in both blood volume and Hb
concentration during the first several
months of life. These facts have led to
the supposition that breastfed infants
need very little iron. It is assumed that
the small amount of iron in human
milk is sufficient for the exclusively
breastfed infant. The World Health
Organization recommends exclusive

breastfeeding for 6 months, and the
American Academy of Pediatrics (AAP)
has recommended exclusive breast-
feeding for aminimum of 4months but
preferably for 6 months. Exclusive
breastfeeding for more than 6 months
has been associated with increased
risk of IDA at 9 months of age.49,50 Rec-
ommendations for exclusive breast-
feeding for 6 months do not take into
account infants who are born with
lower-than-usual iron stores (low
birth weight infants, infants of diabetic
mothers), a condition that also has
been linked to lower SF concentrations
at 9 months of age.51 In a double-blind
study, Friel et al52 demonstrated that
exclusively breastfed infants supple-
mented with iron between 1 and 6
months of age had higher Hb concen-
tration and higher mean corpuscular
volume at 6 months of age than did
their unsupplemented peers. Supple-
mentation also resulted in better vi-
sual acuity and higher Bayley Psy-
chomotor Developmental Indices at 13
months. Thus, it is recommended that
exclusively breastfed term infants
receive an iron supplementation of 1
mg/kg per day, starting at 4 months of
age and continued until appropriate
iron-containing complementary foods
have been introduced (Tables 3 and 4).
For partially breastfed infants, the pro-
portion of human milk versus formula
is uncertain; therefore, beginning at 4
months of age, infants who receive
more than one-half of their daily feed-
ings as human milk and who are not
receiving iron-containing complemen-
tary foods should also receive 1 mg/kg
per day of supplemental iron.

Term, Formula-Fed Infants

For the term, formula-fed infant, the
level of iron fortification of formula to
prevent ID remains controversial.53,54

For more than 25 years, 12 mg of iron
per L has been the level of fortification
in standard term infant formulas in
the United States, consistent with
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guidelines of WIC for iron-fortified for-
mula (at least 10 mg/L), thus creating
a natural experiment. The level of 12
mg/L was determined by calculating
the total iron needs of the child from 0
to 12months of age, assuming average
birth weight and average weight gain
during the first year. The calculation
also assumed that formula was the
only source of iron during this period.
Others have recommended lower
amounts of iron in infant formula,55

and there have been studies to exam-
ine iron-fortification levels of less than
12 mg/L.56–61 However, it is the conclu-
sion of the AAP that infant formula that
contains 12 mg of elemental iron per L
is safe for its intended use. Although
there has been some concern about
linear growth in iron-replete infants
given medicinal iron,62 no published
studies have convincingly documented
decreased linear growth in iron-replete
infants receiving formulas containing
high amounts of iron. Evidence is also
insufficient to associate formulas that
contain 12 mg of iron per L with gas-
trointestinal symptoms. At least 4
studies have shown no adverse ef-
fects.63–66 Reports have conflicted on
whether iron fortification is associ-
ated with increased risk of infection.
Decreased incidence, increased inci-
dence, and no change in number of in-
fections have all been reported.67,68 The
authors of a recent systematic review
concluded that “iron supplementation
has no apparent harmful effect on
the overall incidence of infectious ill-
nesses in children, though it slightly
increases the risk of developing diar-
rhoea.”69 Finally, when examining spe-
cifically infants given formula with 12
mg of iron per L, Singhal et al70 were
“unable to identify adversehealth effects
in older infants and toddlers consuming
a high iron-containing formula.” They
found no difference between controls
and the treatment group in incidence of
infection, gastrointestinal problems, or
general morbidity.

TABLE 3 Foods to Increase Iron Intake and Iron Absorption

Elemental Iron, mg

Commercial baby food,a heme iron
Meat
Baby food, lamb, junior, 1 jar (2.5 oz) 1.2
Baby food, chicken, strained, 1 jar (2.5 oz) 1.0
Baby food, lamb, strained, 1 jar (2.5 oz) 0.8
Baby food, beef, junior, 1 jar (2.5 oz) 0.7
Baby food, beef, strained, 1 jar (2.5 oz) 0.7
Baby food, chicken, junior, 1 jar (2.5 oz) 0.7
Baby food, pork, strained, 1 jar (2.5 oz) 0.7
Baby food, ham, strained, 1 jar (2.5 oz) 0.7
Baby food, ham, junior, 1 jar (2.5 oz) 0.7
Baby food, turkey, strained, 1 jar (2.5 oz) 0.5
Baby food, veal, strained, 1 jar (2.5 oz) 0.5

Commercial baby food,a nonheme iron
Vegetables
Baby food, green beans, junior, 1 jar (6 oz) 1.8
Baby food, peas, strained, 1 jar (3.4 oz) 0.9
Baby food, green beans, strained, 1 jar (4 oz) 0.8
Baby food, spinach, creamed, strained, 1 jar (4 oz) 0.7
Baby food, sweet potatoes, junior (6 oz) 0.7
Cereals
Baby food, brown rice cereal, dry, instant, 1 tbsp 1.8
Baby food, oatmeal cereal, dry, 1 tbsp 1.6
Baby food, rice cereal, dry, 1 tbsp 1.2
Baby food, barley cereal, dry, 1 tbsp 1.1
Table food, heme iron
Clams, canned, drained solids, 3 oz 23.8
Chicken liver, cooked, simmered, 3 oz 9.9
Oysters, Eastern canned, 3 oz 5.7
Beef liver, cooked, braised, 3 oz 5.6
Shrimp, cooked moist heat, 3 oz 2.6
Beef, composite of trimmed cuts, lean only, all grades, cooked, 3 oz 2.5
Sardines, Atlantic, canned in oil, drained solids with bone, 3 oz 2.5
Turkey, all classes, dark meat, roasted, 3 oz 2.0
Lamb, domestic, composite of trimmed retail cuts, separable lean only,
choice, cooked, 3 oz

1.7

Fish, tuna, light, canned in water, drained solids, 3 oz 1.3
Chicken, broiler or fryer, dark meat, roasted, 3 oz 1.1
Turkey, all classes, light meat, roasted, 3 oz 1.1
Veal, composite of trimmed cuts, lean only, cooked, 3 oz 1.0
Chicken, broiler or fryer, breast, roasted, 3 oz 0.9
Pork, composite of trimmed cuts (leg, loin, shoulder), lean only, cooked, 3 oz 0.9
Fish, salmon, pink, cooked, 3 oz 0.8

Table food, nonheme iron
Oatmeal, instant, fortified, cooked, 1 cup 14.0
Blackstrap molasses,b 2 tbsp 7.4
Tofu, raw, regular, 1⁄2 cup 6.7
Wheat germ, toasted, 1⁄2 cup 5.1
Ready-to-eat cereal, fortified at different levels, 1 cup �4.5 to 18
Soybeans, mature seeds, cooked, boiled, 1⁄2 cup 4.4
Apricots, dehydrated (low-moisture), uncooked, 1⁄2 cup 3.8
Sunflower seeds, dried, 1⁄2 cup 3.7
Lentils, mature seeds, cooked, 1⁄2 cup 3.3
Spinach, cooked, boiled, drained, 1⁄2 cup 3.2
Chickpeas, mature seeds, cooked, 1⁄2 cup 2.4
Prunes, dehydrated (low-moisture), uncooked, 1⁄2 cup 2.3
Lima beans, large, mature seeds, cooked, 1⁄2 cup 2.2
Navy beans, mature seeds, cooked, 1⁄2 cup 2.2
Kidney beans, all types, mature seeds, cooked, 1⁄2 cup 2.0
Molasses, 2 tbsp 1.9
Pinto beans, mature seeds, cooked, 1⁄2 cup 1.8
Raisins, seedless, packed, 1⁄2 cup 1.6
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Toddlers (1–3 Years of Age)

The iron requirement for toddlers is 7
mg/day. Ideally, the iron requirements
of toddlers would be met and ID/IDA
would be prevented with naturally
iron-rich foods rather than iron sup-
plementation. These foods include
those with heme sources of iron (ie,
red meat) and nonheme sources of
iron (ie, legumes, iron-fortified cere-
als) (Table 3). Foods that contain vita-
min C (ascorbic acid), such as orange
juice, aid in iron absorption and are
listed in Table 4. Foods that contain
phytates (found in soy) reduce iron ab-
sorption. Through public education
and altering feeding practices, the
amount of iron available to older in-
fants and toddlers via a normal diet
could be maximized (Table 3).

In developing countries, iron require-
ments of older infants and toddlers
have been met by iron fortification of

various foods, including corn flour,71

soy sauce,72 fish sauce,73 and rice.74

However, there aremany technical and
practical barriers to a successful for-
tification program for toddlers. Not the
least of these barriers is the determi-
nation of which foods to fortify with
iron. In the United States, fortification
of infant formula and infant cereal has
been credited with the decline in IDA.
However, toddlers in the United States
typically do not eat enough of any other
food to serve as a vehicle for iron for-
tification. Universal food fortification
for all ages is problematic, given the
possible adverse effects of iron in cer-
tain subsets of older children and
adults.

As an alternative for toddlers who do
not eat adequate amounts of iron-
containing food (Table 3), iron supple-
ments are available in the form of iron
sulfate drops and chewable iron tab-

lets or as a component of either liquid
or chewable multivitamins. Iron sprin-
kles with or without additional zinc are
available in Canada. Barriers to ade-
quate iron supplementation are (1)
lack of education for care providers
and patients, (2) poor compliance
made worse by the perception of ad-
verse effects, including nausea, vomit-
ing, constipation, stomach upset, and
teeth staining, (3) cost, (4) current fed-
eral supplemental nutrition programs
not providing iron supplements, and
(5) risk of iron overload.

Screening for ID and IDA

The AAP has concluded that universal
screening for anemia should be per-
formed with determination of Hb con-
centration at approximately 1 year of
age. Universal screening would also in-
clude an assessment of risk factors as-
sociated with ID/IDA: history of prema-
turity or low birth weight; exposure to
lead; exclusive breastfeeding beyond 4
months of age without supplemental
iron; and weaning to whole milk or
complementary foods that do not in-
clude iron-fortified cereals or foods
naturally rich in iron (Table 3). Addi-
tional risk factors include the feeding
problems, poor growth, and inade-
quate nutrition typically seen in infants
with special health care needs as well
as low socioeconomic status, espe-
cially children of Mexican American
descent, as identified in the recent
National Health and Nutrition Examina-
tion Survey8,75 (Table 1). Selective
screening can be performed at any age
when these risk factors for ID and IDA
have been identified, including risk of
inadequate iron intake according to di-
etary history.

It has been acknowledged that screen-
ing for anemiawith a Hb determination
neither identifies children with ID nor
specifically identifies those with IDA.76

In the United States, 60% of anemia is
not attributable to ID, and most tod-

TABLE 3 Continued

Elemental Iron, mg

Prunes, dehydrated (low moisture), stewed, 1⁄2 cup 1.6
Prune juice, canned, 4 fl oz 1.5
Green peas, cooked, boiled, drain, 1⁄2 cup 1.2
Enriched white rice, long-grain, regular, cooked, 1⁄2 cup 1.0
Whole egg, cooked (fried or poached), 1 large egg 0.9
Enriched spaghetti, cooked, 1⁄2 cup 0.9
White bread, commercially prepared, 1 slice 0.9
Whole-wheat bread, commercially prepared, 1 slice 0.7
Spaghetti or macaroni, whole wheat, cooked, 1⁄2 cup 0.7
Peanut butter, smooth style, 2 tbsp 0.6
Brown rice, medium-grain, cooked, 1⁄2 cup 0.5

Note that all figures are rounded.
a Baby food values are generally based on generic jar, not branded jar; 3 oz of table-food meat� 85 g; a 2.5-oz jar of baby
food� 71 g (an infant would not be expected to eat 3 oz [approximately the size of a deck of cards] of pureed table meat at
a meal).
b Source of iron value was obtained from a manufacturer of this type of molasses.
Source of iron values in foods: US Department of Agriculture, Agricultural Research Service. USDA National Nutrient
Database for Standard Reference, Release 20: Nutrient Data Laboratory home page. Available at: www.ars.usda.gov/ba/
bhnrc/ndl.

TABLE 4 Selected Good Vitamin C Sources to Increase Iron Absorption

Fruits Vegetables
Citrus fruits (eg, orange, tangerine, grapefruit) Green, red, and yellow peppers
Pineapples Broccoli
Fruit juices enriched with vitamin C Tomatoes
Strawberries Cabbages
Cantaloupe Potatoes
Kiwifruit Leafy green vegetables
Raspberries Cauliflower
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dlerswith ID do not have anemia (Table
2). It is also known that there is poor
follow-up testing and poor documenta-
tion of improved Hb concentrations. In
1 study, 14% of the children had a pos-
itive screening result for anemia. How-
ever, only 18.3% of these children
with a positive screening result had
follow-up testing performed, and of
that group, only 11.6% had docu-
mented correction of low Hb levels.77

Therefore, for infants identified with a
Hb concentration of less than 11.0
mg/dL or identified with significant
risk of ID or IDA as described previ-
ously, SF and CRP or CHr levels in addi-
tion to Hb concentration should be
measured to increase the sensitivity
and specificity of the diagnosis. In addi-
tion, the AAP, the World Health Organiza-
tion, and the European Society for Pedi-
atric Gastroenterology, Hepatology and
Nutrition also support the use of the
measurement of TfR1asa screening test
once themethod has been validated and
normal values for infants and toddlers
have been established.

Another step to improve the current
screening system is to use technology-
based reminders for screening and
follow-up of infants and toddlers with a
diagnosis of ID/IDA. Reminders could
be incorporated into electronic health
records, and there should be docu-
mentation that Hb concentrations have
returned to the normal range. The effi-
cacy of any program for minimizing ID
and IDA should be tracked scientifi-
cally and evaluated through well-
planned surveillance programs.

SUMMARY

Given that iron is the world’s most
common single-nutrient deficiency
and there is some evidence of adverse
effects of both ID and IDA on cognitive
and behavioral development, it is im-
portant to minimize ID and IDA in in-
fants and toddlers without waiting for
unequivocal evidence. Controversies

remain regarding the timing and
methods used for screening for ID/IDA
as well as regarding the use of iron
supplements to prevent ID/IDA. Al-
though further study is required to
generate higher levels of evidence to
settle these controversies, the cur-
rently available evidence supports the
following recommendations.

1. Term, healthy infants have suffi-
cient iron for at least the first 4
months of life. Humanmilk contains
very little iron. Exclusively breast-
fed infants are at increasing risk of
ID after 4 completed months of age.
Therefore, at 4 months of age,
breastfed infants should be supple-
mentedwith 1mg/kg per day of oral
iron beginning at 4 months of age
until appropriate iron-containing
complementary foods (including
iron-fortified cereals) are intro-
duced in the diet (see Table 3). For
partially breastfed infants, the pro-
portion of human milk versus for-
mula is uncertain; therefore, begin-
ning at 4 months of age, partially
breastfed infants (more than half
of their daily feedings as human
milk) who are not receiving iron-
containing complementary foods
should also receive 1mg/kg per day
of supplemental iron.

2. For formula-fed infants, the iron
needs for the first 12 months of life
can be met by a standard infant for-
mula (iron content: 10–12 mg/L) and
the introduction of iron-containing
complementary foods after 4 to 6
months of age, including iron-fortified
cereals (Table 3). Whole milk should
not be used before 12 completed
months of age.

3. The iron intake between 6 and 12
months of age should be 11mg/day.
When infants are given complemen-
tary foods, redmeat and vegetables
with higher iron content should be
introduced early (Table 3). To aug-
ment the iron supply, liquid iron

supplements are appropriate if
iron needs are not being met by the
intake of formula and complemen-
tary foods.

4. Toddlers 1 through 3 years of age
should have an iron intake of 7 mg/
day. This would be best delivered by
eating red meats, cereals fortified
with iron, vegetables that contain
iron, and fruits with vitamin C,
which augments the absorption of
iron (Tables 3 and 4). For toddlers
not receiving this iron intake, liquid
supplements are suitable for chil-
dren 12 through 36 months of age,
and chewable multivitamins can be
used for children 3 years and older.

5. All preterm infants should have an
iron intake of at least 2 mg/kg per
day through 12 months of age,
which is the amount of iron sup-
plied by iron-fortified formulas. Pre-
term infants fed humanmilk should
receive an iron supplement of 2
mg/kg per day by 1 month of age,
and this should be continued until
the infant is weaned to iron-fortified
formulaorbeginseatingcomplemen-
tary foods that supply the 2 mg/kg of
iron. An exception to this practice
would include infants who have re-
ceived an iron load from multiple
transfusions of packed red blood
cells.

6. Universal screening for anemia
should be performed at approxi-
mately 12 months of age with deter-
mination of Hb concentration and
an assessment of risk factors asso-
ciated with ID/IDA. These risk fac-
tors would include low socioeco-
nomic status (especially children of
Mexican American descent [Table
1]), a history of prematurity or low
birth weight, exposure to lead, ex-
clusive breastfeeding beyond 4
months of age without supplemen-
tal iron, and weaning to whole milk
or complementary foods that do not
include iron-fortified cereals or
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foods naturally rich in iron (Table
3). Additional risk factors are the
feeding problems, poor growth, and
inadequate nutrition typically seen
in infants with special health
care needs. For infants and tod-
dlers (1–3 years of age), additional
screening can be performed at any
time if there is a risk of ID/IDA, in-
cluding inadequate dietary iron
intake.

7. If the Hb level is less than 11.0
mg/dL at 12months of age, then fur-
ther evaluation for IDA is required
to establish it as a cause of anemia.
If there is a high risk of dietary ID as
described in point 6 above, then fur-
ther testing for ID should be per-
formed, given the potential adverse
effects on neurodevelopmental out-
comes. Additional screening tests
for ID or IDA should include mea-
surement of:

● SF and CRP levels; or

● CHr concentration.

8. If a child has mild anemia (Hb level
of 10–11 mg/d) and can be closely
monitored, an alternative method
of diagnosis would be to document
a 1 g/dL increase in plasma Hb con-
centration after 1 month of appro-
priate iron-replacement therapy,
especially if the history indicates
that the diet is likely to be iron
deficient.

9. Use of the TfR1 assay as screening
for ID is promising, and the AAP sup-
ports the development of TfR1 stan-
dards for use of this assay in in-
fants and children.

10. If IDA (or any anemia) or ID has
been confirmed by history and lab-
oratory evidence, a means of care-
fully tracking and following infants
and toddlers with a diagnosis of
ID/IDA should be implemented.
Electronic health records could be
used not only to generate re-
minder messages to screen for
IDA and ID at 12 months of age but
also to document that IDA and ID
have been adequately treated
once diagnosed.

ADDENDUM

Development of This Report

This report was written by the primary
authors after extensive review of the
literature using PubMed, previous AAP
reports, Cochrane reviews, and re-
ports from other groups.1,6,7,48,77

The report was also submitted to the
following sections and committees of
the AAP that were asked to comment
on the manuscript: Committee on Fe-
tus and Newborn (COFN); Committee
on Psychosocial Aspects of Child and
Family Health (COPACFH); Section on
Administration and Practice Manage-
ment (SOAPM); Section on Develop-
mental and Behavioral Pediatrics
(SODBP); Section on Gastroenterology,
Hepatology, and Nutrition (SOGHN);
Section on Hematology and Oncology
(SOHO); and Section on Breast Feeding
(SOBr).

Additional comments were sought
from the Centers for Disease Control
and Prevention (CDC), the Department
of Agriculture (WIC), the National Insti-

tutes of Health (NIH), and the Food and
Drug Administration (FDA), because
these governmental agencies were in-
volved in the development of the state-
ment and will necessarily deal with its
impact. As it was developed it was ex-
tensively reviewed and revised by
members of the AAP Committee on Nu-
trition, who unanimously approved
this clinical report. It is openly ac-
knowledged that where the highest
levels of evidence are absent, the opin-
ions and suggestions of members of
the Committee on Nutrition as well as
other groups consulted for this state-
ment were taken into consideration in
developing this clinical report.
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Special Article

CME Practice Parameter: Diagnostic
assessment of the child with

cerebral palsy
Report of the Quality Standards Subcommittee of the

American Academy of Neurology and the Practice
Committee of the Child Neurology Society

S. Ashwal, MD; B.S. Russman, MD; P.A. Blasco, MD; G. Miller, MD; A. Sandler, MD;
M. Shevell, MD, CM, FRCP; and R. Stevenson, MD

Abstract—Objective: The Quality Standards Subcommittee of the American Academy of Neurology and the Practice
Committee of the Child Neurology Society develop practice parameters as strategies for patient management based on
analysis of evidence. For this parameter the authors reviewed available evidence on the assessment of a child suspected of
having cerebral palsy (CP), a nonprogressive disorder of posture or movement due to a lesion of the developing brain.
Methods: Relevant literature was reviewed, abstracted, and classified. Recommendations were based on a four-tiered
scheme of evidence classification. Results: CP is a common problem, occurring in about 2 to 2.5 per 1,000 live births. In
order to establish that a brain abnormality exists in children with CP that may, in turn, suggest an etiology and prognosis,
neuroimaging is recommended with MRI preferred to CT (Level A). Metabolic and genetic studies should not be routinely
obtained in the evaluation of the child with CP (Level B). If the clinical history or findings on neuroimaging do not
determine a specific structural abnormality or if there are additional and atypical features in the history or clinical
examination, metabolic and genetic testing should be considered (Level C). Detection of a brain malformation in a child
with CP warrants consideration of an underlying genetic or metabolic etiology. Because the incidence of cerebral infarction
is high in children with hemiplegic CP, diagnostic testing for coagulation disorders should be considered (Level B).
However, there is insufficient evidence at present to be precise as to what studies should be ordered. An EEG is not
recommended unless there are features suggestive of epilepsy or a specific epileptic syndrome (Level A). Because children
with CP may have associated deficits of mental retardation, ophthalmologic and hearing impairments, speech and
language disorders, and oral-motor dysfunction, screening for these conditions should be part of the initial assessment
(Level A). Conclusions: Neuroimaging results in children with CP are commonly abnormal and may help determine the
etiology. Screening for associated conditions is warranted as part of the initial evaluation.

NEUROLOGY 2004;62:851–863

Cerebral palsy (CP) can be defined as a disorder of
aberrant control of movement and posture, appearing
early in life secondary to a CNS lesion or dysfunction
that is not the result of a recognized progressive or
degenerative brain disease.1 The brain abnormality

may occur pre-, peri-, or postnatally. The diagnosis of
CP always involves a motor deficit and the usual pre-
senting complaint for which medical evaluation is
sought is that the child is not reaching motor mile-
stones at the appropriate chronological age. In most
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instances, a medical history establishes that the child
is not losing function, assuring that the patient does
not have a progressive disease. This history, combined
with a neurologic examination establishing that the
patient’s motor deficit is due to a cerebral abnormality,
leads to the diagnosis of CP. Serial examinations may
be necessary to assure the diagnosis of CP, especially
when the history is not reliable.

There is agreement that CP is due to a defect or
lesion in the developing brain, which may have had
its onset in the prenatal, perinatal, or postnatal peri-
od.1 While often a cutoff age for the appearance of
symptoms early in life is generally not given, the
great majority of children with CP present with
symptoms as infants or toddlers, and the diagnosis of
CP is made before age 2 years. In some children,
symptom onset may be delayed (e.g., dystonic cere-
bral palsy), whereas in other children the appear-
ance of pseudoprogression of symptoms may occur.
The term CP is descriptive and includes a number of
etiologies and clinical presentations. Although there
is no consensus about a precise age cut-off either for
the timing of the insult or the onset of symptoms, of
importance is that affected individuals have similar
needs for rehabilitation, education, and medical and
social services.

CP is a common problem. The worldwide incidence
of CP is approximately 2 to 2.5 per 1,000 live births.2
Each year about 10,000 babies born in the United
States develop CP.3 CP occurs more commonly in
children who are born very prematurely or at term.
Data from Sweden on 241 children with CP indicate
that 36% were born at a gestational age (GA) of less
than 28 weeks; 25% at 28 to 32 weeks GA; 2.5% at 32
to 38 weeks GA; and 37% at term.2

The types and severity of CP are clinically well
established. A Scandinavian study reported that 33%
of the CP population was hemiplegic, 44% diplegic,
and 6% quadriplegic.2

Half of the individuals with CP use assistive de-
vices such as braces, walkers, or wheelchairs to help
develop or maintain mobility and almost 70% have
other disabilities, primarily mental retardation.3 In-
dividuals with CP may need specialized medical
care, educational and social services, and other help
throughout their lives from their families and com-
munities. A study 10 years ago in California of the
extra economic costs associated with CP and 17
other congenital disorders (e.g., Down syndrome,
spina bifida) showed that CP had the highest life-
time costs per new case, averaging $503,000 in 1992
dollars.4

Laboratory tests are not necessary to confirm the
diagnosis of CP as it is based on the history and
examination. It is a syndrome with many etiologies.
Genetic diseases, brain malformations, infections,
and anoxic injury to the developing brain are a few of
the many causes of CP. Accurate determination of
the etiology of CP has specific implications regarding
treatment, prognosis, and ongoing medical manage-
ment of associated conditions. The importance of de-

termining whether there is a malformation, genetic
etiology, or injury and whether the injury is due to
an acquired pre-, peri-, or postnatal process has obvi-
ous significance from the point of view of assessment
of recurrence risk, counseling of families, and imple-
mentation of prevention programs, and when medi-
colegal issues arise. Determining causality also helps
limit further unnecessary testing. Finally, under-
standing the etiology of CP has implications for pre-
vention and intervention strategies. This knowledge
will direct further research efforts.

Determining the types of evaluations appropriate
for children with CP has posed tremendous chal-
lenges for parents and health care providers. The
purpose of this practice parameter is to review data
regarding the value and role of diagnostic tests used
to evaluate children diagnosed with CP. Data re-
garding the role of neuroimaging, metabolic and ge-
netic testing, and evaluation for coagulopathy are
discussed. There was insufficient evidence to make
any recommendations regarding the role of SPECT
scans or evoked potentials in children with CP. This
parameter also reviews evidence regarding the prev-
alence of associated problems such as epilepsy, men-
tal retardation, speech and language disorders, and
ophthalmologic and hearing impairments, and the
need for their systematic evaluation.

Description of process. Literature searches were
conducted with the assistance of the University of
Minnesota Biomedical Information Services for rele-
vant articles published from 1980 to March 2002.
Medline, CINAHL, and Healthstar databases were
searched for relevant articles published from 1966 to
2002, in the English language, using the following
key words: CP, magnetic resonance imaging, MRI,
computed axial tomography, CT scan, single photon
emission tomography, SPECT, metabolic disease,
thrombophilia, brain stem evoked potentials, sensory
evoked potentials, visual evoked potentials, electro-
encephalography (EEG), seizures, epilepsy, vision
loss, hearing loss, developmental delay, and speech
and language delay. Approximately 350 titles and
abstracts were reviewed for content regarding the
establishment of the etiology of CP. Articles were
excluded if the tests were ordered for reasons other
than to establish the etiology. We included only stud-
ies that contained more than 20 patients; smaller
case series were excluded. The ages of infants and
children included in these studies were similar to the
ages of children typically seen for diagnostic evalua-
tion so it was believed that the evidence-based rec-
ommendations included in this parameter were
appropriate. It was also believed that as CP is usually
due to a static process, it was unlikely for neuroimag-
ing studies to change over time so that data from stud-
ies done in older children with CP were valid regarding
etiologic yield. Each article was reviewed, abstracted,
and classified by a committee member. Data extracted
include first author, year, study population, study de-
sign, number of patients, types of CP, results of testing,
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and outcomes measured. A new four-tiered classifica-
tion scheme for determining the yield of established
diagnostic and screening tests developed by the Qual-
ity Standards Subcommittee was utilized as part of
this assessment (table 1). This classification scheme is
different from the one currently used in recently pub-
lished practice parameters that evaluate diagnostic,
prognostic, or therapeutic articles. Depending on the
strength of this evidence, it was decided whether spe-
cific recommendations could be made, and if so, the
level of strength of these recommendations (table 2).

Neuroimaging. Should neuroimaging be routinely
obtained in the child with CP?

Evidence. In neonates, neuroimaging is fre-
quently obtained when there is a history of complica-
tions during pregnancy, labor, and delivery; when
the infant is born very prematurely (�32 weeks); or
when neurologic symptoms or findings are present
on neonatal examination. A practice parameter re-
garding the value of and indications for obtaining
neuroimaging in preterm and term infants has re-
cently been published.5 The current parameter ad-
dresses the role of neuroimaging in the infant or
child who has been diagnosed with or is suspected of
having CP based upon a motor deficit or delay that is
not worsening and a history and neurologic examina-
tion that places the lesion in the CNS. In some situ-
ations, the risks of obtaining a neuroimaging study
in an infant with CP may potentially outweigh the
benefits of further defining the etiology.

Recent data encompassing a total of 1,426 chil-
dren who underwent either CT6-14 or MRI15-24 scans
indicated an abnormality in 62% to 100% of individ-
uals (mean for CT, 77%; for MRI, 89%) (tables 3a and
4a). For the combined CT and MRI class I studies
(n � 238), 88% of children had abnormal scans
whereas 77% of patients in a class II study (n � 22)
had abnormal scans as did 83% of children in the
class III studies (n � 1166). The timing of the brain
insult causing CP may be categorized into prenatal,
perinatal, and postnatal subgroups and the neuro-
pathologic changes seen in CP have been linked to
the gestational age of the infant at the time of insult.
Historical features (e.g., neonatal intracranial hem-
orrhage, neonatal encephalopathy, stroke, CNS in-
fection, trauma) or prior neuroimaging studies that
document such disorders or the presence of a brain
malformation may provide sufficient information to
establish the etiology when a child is seen later in
life as the symptoms of CP evolve. Likewise, findings

Table 1 American Academy of Neurology evidence classification
scheme for determining the yield of established diagnostic and
screening tests

Class I: A statistical,1 population-based2 sample of patients
studied at a uniform point in time (usually early) during the
course of the condition. All patients undergo the intervention
of interest. The outcome, if not objective,5 is determined in an
evaluation that is masked to the patients’ clinical
presentations.

Class II: A statistical, non-referral-clinic-based3 sample of
patients studied at a uniform point in time (usually early)
during the course of the condition. Most (�80%) patients
undergo the intervention of interest. The outcome, if not
objective,5 is determined in an evaluation that is masked to
the patients’ clinical presentations.

Class III: A selected, referral-clinic-based4 sample of patients
studied during the course of the condition. Some patients
undergo the intervention of interest. The outcome, if not
objective,5 is determined in an evaluation by someone other
than the treating physician.

Class IV: Expert opinion, case reports, or any study not meeting
criteria for class I to III.

This is a new classification scheme developed by the Quality
Standards Subcommittee (QSS) for studies related to determin-
ing the yield of established diagnostic and screening tests or in-
terventions and is appropriate only when the diagnostic accuracy
of the test or intervention is known to be good. Additionally, the
abnormality potentially identified by the screening intervention
should be treatable or should have important prognostic implica-
tions. This classification is different from others currently recom-
mended by the QSS that have been published in recent
parameters that relate to diagnostic, prognostic, or therapeutic
studies.

1 Statistical sample: A complete (consecutive), random, or sys-
tematic (e.g., every third patient) sample of the available popu-
lation with the disease;

2 Population-based: The available population for the study con-
sists of all patients within a defined geographic region;

3 Non-referral-clinic-based: The available population for the
study consists of all patients presenting to a primary care set-
ting with the condition;

4 Referral-clinic-based: The available population for the study
consists of all patients referred to a tertiary care or specialty
setting. These patients may have been selected for more severe
or unusual forms of the condition and thus may be less repre-
sentative;

5 Objective: An outcome measure that is very unlikely to be af-
fected by an observer’s expectations (e.g., determination of
death, the presence of a mass on head CT, serum B12 assays).

Table 2 American Academy of Neurology system for translation
of evidence to recommendations

Rating of recommendations
Translation of evidence to

recommendations

A � Established as
useful/predictive or not
useful/predictive for the
given condition in the
specified population

Level A rating requires at
least one convincing class I
study or at least two
consistent, convincing class
II studies

B � Probably useful/predictive
or not useful/predictive for
the given condition in the
specified population

Level B rating requires at
least one convincing class II
study or overwhelming class
III evidence

C � Possibly useful/predictive
or not useful/predictive for
the given condition in the
specified population

Level C rating requires at
least two convincing class III
studies

U � Data inadequate or
conflicting. Given current
knowledge, test, predictor is
unproven.
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on physical examination (e.g., cataracts, chorioretini-
tis, dysmorphic features, myoclonus, dystonia) may
suggest a specific etiology or an alternative diagno-
sis. An abnormality on MRI does not necessarily
mean that the etiology of the motor deficit has been
established. For example, the findings of diffuse cor-
tical atrophy, delayed myelination, or polymicrogyria
are nonspecific and only suggest that a CNS distur-
bance was present and may not allow one to know
the underlying cause without a more specific
workup.

CT. Data from 782 children with CP who had CT
scans found abnormalities in 77% (range 62% to
93%) (see table 3a). For the class I studies (n � 140),
86% of children had abnormal scans whereas 78% of
patients in class III studies (n � 642) had abnormal
scans (there were no class II studies). The yield from
CT scans varied depending on the type of CP (hemi-
plegic � ataxic � mixed � diplegic � quadriplegic �
hypotonic � dyskinetic) with the percent abnormal
in those with dyskinetic CP being much lower than
in other forms of CP (table 3b).

Table 3 CT in children with cerebral palsy (CP)

a. Overall yield of finding an abnormal CT scan in children with CP

Reference Class N Ages, y Type of CP % Abnormal

Wiklund et al., 19916 I 83 5–16 H 73

Wiklund et al., 19917 I 28 5–16 H 75

Miller and Cala, 19898 I 29 6–35 A 62

Chen, 19819 III 281 0.08–7 M 84

Kolawole et al., 198910 III 120 1–�10 M 73

Taudorf et al., 198411 III 83 NA M 67

Schouman-Claeys et al., 198912 III 76 0.6–15 M 63

Cohen and Duffner, 198113 III 52 0.67–�10 H 87

Molteni et al., 198714 III 30 5–16 H 93

Total no. of patients 782

Mean abnormal CT 77

b. Percent of patients with an abnormal CT scan based on the type of CP (n � 485)

Hemiplegic (n � 146) 89 Quadriplegic (n � 111) 70

Ataxic (n � 19) 88 Hypotonic (n � 19) 73

Mixed (n � 29) 79 Dyskinetic (n � 14) 36

Diplegic (n � 153) 75

c. Classification of timing of injury of CP based on CT scan abnormalities (n � 626)*

Reference Class N Type of CP % Prenatal % Perinatal % Postnatal % Unclassifiable

Wiklund et al., 19916 I 83 H 44 39 0 17

Wiklund et al., 19917 I 28 H 64 82 0 7

Chen, 19819 III 282 M 33 54 13 0

Kolawole et al., 198910 III 120 M 16 35 26 28

Taudorf et al., 198411 III 83 M 11 74 15 0

Molteni et al., 198714 III 30 H 53 47 0 0

Total 626

Mean values 32 50 12 6

d. Percent of patients with other etiologies of CP based on CT and clinical data (n � 702)*

Metabolic 4 Brain malformation 7

Genetic 2 Treatable condition 5

* Etiologies could not be determined in all patients in the studies listed in section a and in some patients more than one category of
etiology was given. Data from the studies listed in section a.

H � hemiplegic; A � ataxic; M � mixed.
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When abnormal, CT scans are helpful in delineat-
ing the timing of the etiology of CP in most children
(table 3c). For the class I studies (n � 111), onset
was prenatal in 44%, perinatal in 43%, and postnatal
in 0%. For the class III studies (n � 515), onset was
prenatal in 29%, perinatal in 52%, and postnatal in
15%. In the remaining patients, the timing of the
insult was not determined. Some of the more com-
mon etiologies of prenatal onset include intrauterine
infection, stroke, toxemia, and placental abruption;
of perinatal onset, etiologies include hypoxic ische-

mic encephalopathy, kernicterus, and trauma; and of
postnatal onset, etiologies include infection, trauma,
and progressive hydrocephalus. There was insuffi-
cient information from the CT studies to calculate an
accurate breakdown by specific etiology for any of
the three groups although in many of the individual
cases a specific etiology was assigned. Etiologies tend
to be different in term and preterm babies and are
discussed further in the section on MRI.

A CT scan in a child with CP may on occasion
detect conditions that are surgically treatable that

Table 4 MRI in children with cerebral palsy (CP)

a. Overall yield of finding an abnormal MRI scan in children with CP

Reference Class N Ages, y Type of CP % Abnormal

Krageloh-Mann et al., 199515 I 56 5–17 SQ 91

Yin et al., 200016 I 42 0.25–18 M 91

Candy et al., 199317 II 22 0.25–2.25 M 77

Okumara et al., 1997, pt 218 III 152 1–19 M 78

Cioni et al., 199919 III 91 1–18.3 M 100

Jaw et al., 199820 III 86 0.33–13 M 95

Sugimoto et al., 199521 III 70 0.75–15 M 100

Hayakawa et al., 199622 III 63 0.5–6 SD 79

Truwit et al., 199223 III 40 0.08–41 M 93

Yokochi et al., 199124 III 22 NA D 68

Total no. of patients 644

Mean abnormal MRI 89

b. Percent of patients with an abnormal MRI scan based on the type of CP (n � 286)

Mixed (n � 4) 100 Ataxic (n � 8) 75

Quadriplegic (n � 105) 98 Dyskinetic (n � 10) 70

Hemiplegic (n � 50) 96 Hypotonic (n � 6) 67

Diplegic (n � 102) 94

c. Classification of timing of injury of CP based on MRI scan abnormalities*

Reference Class N Type of CP % Prenatal % Perinatal % Postnatal % Unclassifiable

Krageloh-Mann et al., 199515 I 56 SQ 14 39 0 46

Yin et al., 200016 I 42 M 26 54 3 18

Cioni et al., 199919 III 91 M 59 30 11 0

Jaw et al., 199820 III 86 M 29 28 3 8

Sugimoto et al., 199521 III 70 M 44 37 0 19

Total 345

Mean values 37 35 4 15

d. Percent of patients with other etiologies of CP based on MRI and clinical data (n � 682)*

Metabolic 0 Brain malformation 12

Genetic 1.4 Treatable condition 0.1

* Etiologies could not be determined in all patients in the studies listed in section a and in some patients more than one category of
etiology was given. In some studies there were no data provided as to a specific etiology.

SQ � spastic quadriplegic; M � mixed; SD � spastic diplegic; NA � not available; D � dyskinetic.
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might not be detected by neurologic examination.
The chance of finding a surgically treatable lesion
based on data from 702 children with various types
of CP is 5% (range 0% to 22.5%) (table 3d). This may
vary as one class III study reported that 22.5% of
120 patients had potentially treatable lesions identi-
fied (hydrocephalus, porencephaly, arteriovenous
malformation, subdural hematomas and hygromas,
and a vermian tumor).10 The majority of other stud-
ies reported either no patients with potentially treat-
able lesions6,13,14 or lower incidences of 5%,9 14%,11

and 17%.8 On occasion, CT (as well as MRI) may
detect abnormalities that suggest a potentially treat-
able inborn error of metabolism.

When the CT scan is abnormal, the presence of
coexisting conditions should be anticipated. In stud-
ies of 240 children with CP, the presence of mental
retardation was greater if scans were abnormal than
if they were normal or had minor abnormalities (78%
versus 39%).8,11-13 Three of these studies had addi-
tional data regarding the relation between CT find-
ings and epilepsy.8,11,12 Ninety-one percent of children

with CP who had an abnormal CT scan had epilepsy
or an abnormal EEG in contrast to only 38% of chil-
dren whose scans were normal or minimally abnor-
mal. One of these studies found normal EEG in 37%,
paroxysmal EEG in 44%, and other abnormalities
such as hemispheric asymmetry or suppression of
activity in 19% of children.13 Although an abnormal
CT suggested greater risk of coexistent conditions,
the specific nature of these conditions (e.g., type of
epilepsy) did not correlate with scan abnormalities.13

Conclusions. Data from three class I (75%) and
six class III (77%) studies indicate that the yield of
finding an abnormal CT scan in a child with CP is
high (average of 77%) and related to the type of CP.
Scan abnormalities may determine an etiology in
many children but there were insufficient data to
assess this further. Scan abnormalities may occa-
sionally (i.e., 5 to 22%) identify treatable conditions
and may suggest an increased risk for associated
conditions such as mental retardation and epilepsy.

MRI. Data from studies involving 644 children
with CP who had MRI scans found abnormalities in

Table 5 MRI abnormalities in children with cerebral palsy based on preterm, term, and postnatal onset of insult

Abnormalities Preterm (n � 335) Term (n � 272) Postnatal (n � 29)

Acquired lesions 261 178 22

PVL with other areas of injury 227 45 —

Diffuse encephalopathy (cortical/subcortical atrophy/
ventriculomegaly)

14 71 —

Focal ischemic/hemorrhagic (e.g., infarct porencephaly) 14 52 10

Multicystic encephalomalacia 3 10 —

Trauma (at birth or later) 0 0 4

Infection 3 0 8

Malformations* 48 55 0

Cortical dysplasia/polymicrogyria 8 18 —

Schizencephaly 6 11 —

Pachygyria/lissencephaly 5 9 —

Complex brain malformation 22 6 0

Agenesis/hypoplasia of the corpus callosum 3 3 —

Arachnoid cyst 1 0 —

Vermian/cerebellar hypoplasia 1 2 —

Hydrocephalus/holoprosencephaly/hydranencephaly 2 2 —

Miscellaneous/unknown 23 18 1

Miscellaneous etiologies 22 9 1

Delayed/abnormal myelination 1 9 0

Normal 3 21 6

Data from the following studies: Yin et al., 200016; Okumara et al., 1997, pt 218; Cioni et al., 199919; Sugimoto et al., 199521; Hayakawa
et al., 199622; Krageloh-Mann et al., 199515; Yokochi et al., 199124; Candy et al., 199317; Jaw et al., 199820; Truwit et al., 1992.23 Abnor-
malities considered insults on neuroimaging were designated as preterm (insult occurred before 38 weeks gestation whether infant
born prematurely or at term), term (insult occurred after full term gestation in the perinatal period up to 1 month of age), or postnatal
(insult occurred after 1 month of age in infants born prematurely or at term). Malformations were categorized as preterm if detected in
infants born before 38 weeks gestation or term if detected in infants born after a full term pregnancy.

* The data in the malformations section of this table are separated into preterm, term, and post-term as that is how they were reported
in the original reports. It is believed, however, that these malformations occur prenatally.

PVL � periventricular leukomalacia.
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89% (range 68% to 100%) (see table 4a). For the two
class I studies (n � 98), 92% of children had abnor-
mal scans whereas 77% of patients in one class II
study (n � 22) had abnormal scans as did 89% of
children in the class III studies (n � 524). The yield
on MRI (table 4b) depended on the type of CP that
was present (mixed � quadriplegic � hemiplegic �
diplegic � ataxic � dyskinetic � hypotonic) and was
somewhat different from that reported using CT.

MRI was helpful in determining whether the in-
jury was prenatal, perinatal, or postnatal in onset
(table 4c). Based on studies involving 345 children
(class I n � 98; class III n � 247) with different types
of CP, onset was prenatal in 37% (29% in class I and
45% in class III studies), perinatal in 35% (45% in
class I and 31% in class III), and postnatal in 4% (1%
in class I and 5% in class III studies). The yield from
MRI also depended on whether the child with CP
was born prematurely, at term, or whether CP was
due to an insult later in life. Data from studies on
620 patients found that MRI scans were abnormal in
332/335 (99%) preterm infants, 251/272 (92%) term
infants, and 23/29 (79%) infants older than 1 month
(table 5). In most series, this was due to the fact that
MRI was more sensitive in detecting periventricular
leukomalacia, other perinatally acquired lesions, as
well as subtle congenital anomalies of brain develop-
ment. MRI can help define abnormalities based on
the timing of insult in most patients as summarized
in table 5. The etiology of CP in these children was
suggested or established based on neuroimaging
findings in combination with the clinical history.

Conclusions. Data from two class I (92%), one
class II (77%), and seven class III studies (89%) indi-
cate that the yield of finding an abnormal MRI scan
in a child with CP is very high (average of 89%) and
greater than that reported using CT (77%). The yield
on MRI (as with CT) depends on the type of CP that
is present. MRI is more likely to be abnormal in
cases of CP associated with prematurity, showing
abnormalities such as periventricular leukomalacia,
compared to infants born at term. An etiology of CP
can be determined in many patients based on the
results of neuroimaging in combination with the clin-
ical history.

Recommendations. 1. Neuroimaging is recom-
mended in the evaluation of a child with CP if the
etiology has not been established; for example, by
perinatal imaging (Level A, class I and II evidence).

2. MRI, when available, is preferred to CT scan-
ning because of the higher yield of suggesting an
etiology and timing of insult leading to CP (Level A,
class I–III evidence).

Metabolic and genetic testing. Should metabolic
or genetic testing be routinely ordered in children
with CP?

Evidence. Data from 2 class I, 13 class II, and 4
class III studies on 1,384 children with CP who un-
derwent neuroimaging (CT or MRI) and who also
had metabolic and genetic testing indicate that it is

rare to identify an underlying metabolic or genetic
disorder. The mean incidence of metabolic (4%) and
genetic disorders (2%) in those children who had CT
scans was slightly higher than with MRI (metabolic,
0%; genetic, 1.4%) and did not vary substantially
between the different classes of studies (see tables 3d
and 4d). The low and variable incidence of metabolic
and genetic disorders in these studies was, in part,
due to patient selection factors, as in some studies
children with metabolic disorders were excluded
from analysis.17 Also, in these retrospective studies,
the extent and type of metabolic or genetic testing
was variable so that the exact prevalence of such
disorders in children with CP remains uncertain.

Since the advent of neuroimaging, it has become
more apparent that children with CP may have con-
genital brain malformations. Data from this same
group of 1,426 children found that 7% of patients
who had a CT scan and 12% of those who underwent
MRI had major brain malformations such as lissen-
cephaly, schizencephaly, or pachygyria (see tables 3d
and 4d). Because these malformations are ever in-
creasingly associated with specific genetic disorders
(e.g., lissencephaly/Miller-Dieker syndrome/chromo-
some 17p13.3), their presence in affected children
indicates the need for further genetic testing. Cer-
tain neurometabolic disorders (e.g., peroxisomal dis-
orders such as Zellweger syndrome) may be
associated with cerebral malformations and can
present within the first years of life with a motor
deficit that might appear to be nonprogressive. At
present, no studies have prospectively evaluated
children with CP with or without brain malforma-
tions to determine the incidence of metabolic or ge-
netic abnormalities.

Metabolic disorders may on rare occasions mas-
querade as CP. Six small case series (i.e., class IV
studies) describe 30 children who ultimately devel-
oped what appeared to be dyskinetic CP due to glu-
taric aciduria (type 1).25-30 These children typically
develop normally until 5 to 10 months of age when
they suffer an acute encephalopathy manifested by
coma that is followed by dystonia, motor impairment,
and macrocephaly (in about 60%).25 Distinctive MRI
and CT findings occur in half the patients and are
manifested by frontal and temporal atrophy. Early di-
agnosis is important as glutaric aciduria is treatable;
early intervention may prevent significant motor and
cognitive impairment.28 Other metabolic disorders pre-
senting with symptoms suggestive of CP also have
been reported in small case series and include Lesch-
Nyhan syndrome,31 3-methylglutaconic aciduria,32

pyruvate dehydrogenase deficiency,33 argininemia,34 cy-
tochrome oxidase deficiency,35 succinic semialdehyde
dehydrogenase deficiency,36 and female carriers of orni-
thine transcarbamylase deficiency.37

Other childhood neurologic disorders (e.g., dopa-
responsive dystonia, hereditary spastic paraplegia,
ataxia telangiectasia) may initially be misdiagnosed
as CP because of the slow rate of progression of
symptoms. Other clinical or laboratory features of
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such conditions and observations over time that neu-
rologic symptoms are progressive should suggest
that the child does not have CP and mandates the
need for further evaluation.

Conclusions. Metabolic or genetic causes for CP
occur infrequently (i.e., 0 to 4%). However, the true
incidence is unknown as there have been no prospec-
tive studies that have examined this issue. In almost
all such cases, there are atypical complaints, fea-
tures in the history of a progressive rather than a
static encephalopathy, findings on neuroimaging
that are representative of certain genetic or meta-
bolic disorders, or a family history of childhood neu-
rologic disorder with associated CP. Neuroimaging
studies have shown that 7 to 11% of children with
CP will have a brain malformation suggesting addi-
tional risk for genetic and possibly a metabolic
etiology.

Recommendations. 1. Metabolic and genetic
studies should not be routinely obtained in the eval-
uation of the child with CP (Level B, class II and III
evidence).

2. If the clinical history or findings on neuroimag-
ing do not determine a specific structural abnormal-
ity or if there are additional and atypical features in
the history or clinical examination, metabolic and
genetic testing should be considered (Level C, class
III and IV).

3. Detection of a brain malformation in a child
with CP warrants consideration of an underlying ge-
netic or metabolic etiology (Level C, class III and IV
evidence).

Coagulopathies. Should coagulation studies be
performed in children with CP?

Evidence. Patients with hemiplegic CP fre-
quently have suffered a prenatal or perinatal cere-
bral infarction. Data from three CT studies listed in
table 3a (n � 196) found cerebrovascular occlusion,
usually in the middle cerebral artery distribution, in
13%,6 32%,11 and 37%14 of individuals. There are in-
sufficient data concerning the incidence of cerebral
infarction or other causes of cerebrovascular compro-
mise in children with other forms of CP.

Children, in contrast to adults, often have a co-
agulopathy, congenital heart disease, or an infec-
tious process as the etiology of stroke.38 However,
none of the MRI series listed in table 4a focused on

children with hemiplegic CP. None of the reported
series (see tables 3 and 4) included information indi-
cating that a systematic examination for the etiology
of infarction was performed. One class I study39 and
several class II studies have reported coagulation
abnormalities as the etiology of neonatal cerebral
infarction.39-42 These have included Factor V Leiden
deficiency, the presence of anticardiolipin or an-
tiphospholipid antibodies, and Protein C or S defi-
ciency. One class III study42 and several class IV case
reports43-46 have also described the relation between
neonatal cerebral infarction, coagulopathies, and a
later diagnosis of hemiplegic CP.

Conclusions. Class I–III evidence indicates that
cerebral infarction due to pre- or perinatal cerebro-
vascular occlusion occurs in 13 to 37% of children
with hemiplegic CP. Class II and III evidence sug-
gests that an etiology of cerebral infarction in this
population may be due to a coagulation disorder and
that the yield of testing will be higher if done in the
neonatal period rather than if the child is evaluated
later at the time of diagnosis of CP. There is insuffi-
cient evidence regarding the relation between coagu-
lation disorders and other forms of CP.

Recommendations. Because the incidence of un-
explained cerebral infarction seen with neuroimag-
ing is high in children with hemiplegic CP,
diagnostic testing for a coagulation disorder should
be considered (Level B, class II–III evidence). There
is insufficient evidence to be precise as to what stud-
ies should be ordered.

Associated conditions. What evaluations for as-
sociated conditions should be performed in children
with CP?

Evidence. Children with CP often have associ-
ated conditions such as mental retardation or epi-
lepsy that are equal in severity to their motor
impairment. Because of the motor difficulties associ-
ated with CP, these conditions may not be readily
recognized. These conditions may also seriously
hamper the ability of a child to realize his or her
intrinsic developmental potential.

Data from three class I and one class II studies
involving 886 children with CP summarize the fre-
quency of some of the major associated conditions that
occur in children with CP (table 6).47-49 The incidence of
mental retardation (52%), epilepsy (45%), ophthalmo-

Table 6 Associated conditions in children with cerebral palsy

Reference Class N
% Mental

retardation
% Visual
defects

% Speech-language
disorders

% Hearing
impaired

Zafeiriou et al., 199947 I 493 40 39 54 15

Murphy et al., 199348 I 204 65 10 NA 4

von Wendt et al., 198549 I 69 70 19 NA 7

Kolawole et al., 198910 III 120 66 15 59 14

Total 886 52 28 38 12

NA � not available.
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logic defects (28%), speech and language disorders
(38%), and hearing impairment (12%) are quite signifi-
cant. Data from some of these studies also suggest that
those children who have abnormal neuroimaging are
more likely to have one or more of these deficits and in
some of the studies severity of scan findings was asso-
ciated with the severity of deficit.

Epilepsy. Should EEG be routinely performed in
the assessment of children with CP?

Evidence. Given the higher frequency of epilepsy
in children with CP, EEG is often considered during
the initial evaluation.47 The utility of EEG from a
diagnostic perspective in this population has not
been prospectively investigated. The vast majority of
articles on EEG and CP are class III and IV studies
that describe the frequency and types of seizures in
children with different forms of CP but do not ad-
dress the role of EEG in determining the etiology of
CP nor in predicting the development of seizures in a
child with CP.

Data from studies involving 1,918 children have
found on average that 43% (range 35 to 62%) of chil-
dren with CP develop epilepsy (table 7). In the three
class I studies (n � 302), 48% had epilepsy in con-
trast to 42% of the children in the eight class II
studies (n � 1,407) and 43% in the class III studies
(n � 209). In none of these studies was there evi-
dence that the EEG was useful in determining the
etiology of the child’s CP.

Data from one class II study compared patients
with CP and epilepsy to those with epilepsy alone.55

Children with CP had a higher incidence of epilepsy
with onset within the first year of age (47% versus
10%), history of neonatal seizures (19% versus 3%),
status epilepticus (16% versus 1.7%), need for poly-
therapy (25% versus 3%), and treatment with
second-line antiepileptic drugs (31% versus 6.7%).

They also had a lower incidence of generalized sei-
zures (28% versus 59%) and of remaining seizure
free (37% versus 90%).55 Factors associated with a
seizure-free period of 1 year or more in epileptic chil-
dren with CP include normal intelligence, single sei-
zure type, monotherapy, and spastic diplegia.
Similar findings have been observed by other inves-
tigators in the studies listed in table 7 and are sum-
marized in the review by Wallace.47 Children with
CP who have abnormal neuroimaging studies are
more likely to have epilepsy. One class I and two
class II CT studies have examined the association
between CT findings and epilepsy.8,11,13 Fifty-four
percent of children with CP and an abnormal CT had
epilepsy in contrast to only 27% of those who had a
normal scan. In one study, EEG abnormalities (de-
scribed as paroxysmal or asymmetric) were also
much more commonly found in those children with
an abnormal CT scan.13

The prevalence of epilepsy also varies depending
on the type of CP that is present. Data from the
studies listed in table 7 indicate that children with
spastic quadriplegia (50 to 94%) or hemiplegia (30%)
have a higher incidence of epilepsy than patients
with diplegia or ataxic CP (16 to 27%). In patients
with dyskinetic CP, it may occasionally be difficult to
differentiate partial complex seizures from dyski-
netic movements.

Conclusions. Although approximately 45% of
children with CP develop epilepsy, in none of the
retrospective studies involving 2,014 children was
there evidence that the EEG was useful in determin-
ing the etiology of the child’s CP. There is no evi-
dence to make any recommendation regarding the
child with CP who does not have a history of seizures
as to whether an EEG should be ordered to screen
for epileptiform abnormalities.

Table 7 Prevalence of epilepsy in children with cerebral palsy

Reference Class N Types of cerebral palsy % Patients with epilepsy

Murphy et al., 199348 I 204 M 46

von Wendt et al., 198549 I 69 M 48

Miller and Cala, 19898 I 29 A 59

Zafeiriou et al., 199950 II 493 M 36

Hadjipanayis et al., 199751 II 323 M 42

Al-Sulaiman, 200152 II 151 M 54

Chambers et al., 199953 II 114 M 36

Bruck et al., 200154 II 100 M 62

Cioni et al., 199919 II 91 M 35

Kwong et al., 199855 II 85 M 38

Kaushik et al., 199756 II 50 M 56

Taudorf et al., 198411 III 83 M 35

Senbil et al., 200257 III 74 M 42

Cohen and Duffner, 198113 III 52 H 58

Total 1918 43

M � mixed; A � ataxic; H � hemiplegic.
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Recommendations. 1. An EEG should not be ob-
tained for the purpose of determining the etiology of
CP (Level A; class I and II evidence).

2. An EEG should be obtained when a child with
CP has a history or examination features suggesting
the presence of epilepsy or an epileptic syndrome
(Level A; class I and II evidence).

Mental retardation. Cognitive and neuropsycho-
logical function in children with CP are commonly
impaired.58 In general, there is some but no absolute
relation between the type of CP and severity of cog-
nitive impairment. Children with spastic quadriple-
gia have greater degrees of mental impairment than
children with spastic hemiplegia. Motor deficits of
children with spastic CP appear to correlate with the
severity of cognitive deficits in contrast to those chil-
dren with dyskinetic CP where this relation is
lacking.58

Children with different forms of CP may be diffi-
cult to assess because of the motor deficits and in
some forms of CP (e.g., spastic diplegia) the differ-
ences between performance and verbal intelligence
test scores actually increase with age.59 Laterality of
hemiplegia may also be a contributing factor—those
children with right hemiplegia may be more likely to
have impaired language function due to left hemi-
sphere injury,59 although this remains controver-
sial.60 There is also a strong association between
greater intellectual impairment in children with CP
and the presence of epilepsy, an abnormal EEG, or
an abnormal neuroimaging study.47

Ophthalmologic impairments. Visual impair-
ments and disorders of ocular motility are common
(28%) in children with CP (see table 6). There is an
increased presence of strabismus, amblyopia, nystag-
mus, optic atrophy, and refractive errors.61 Children
whose CP is due to periventricular leukomalacia are
also more likely to have visual perceptual problems.
Many of these difficulties should be detected if cur-
rently accepted guidelines for vision screening in
children with CP are employed.62,63

Speech and language disorders. Because of bilat-
eral corticobulbar dysfunction in many CP syn-
dromes, anarthric or dysarthric speech and other
impairments related to oral-motor dysfunction are
common. For example, articulation disorders and im-
paired speech intelligibility are present in 38% of
children with CP (see table 6).64,65 Because their im-
paired mobility can cause limited interaction with
individuals in the environment, children with CP
might not be able to develop the linguistic skills nec-
essary to develop more complex speech patterns.66

Language (as opposed to speech) deficits in CP go
hand in hand with verbal intellectual limitations as-
sociated with mental retardation.67 Oral-motor prob-
lems including feeding difficulties,68-70 swallowing
dysfunction,65,70 and drooling71 may lead to potential
serious impacts on nutrition and growth,72 oral
health,73,74 respiration,75 and self-esteem.

Hearing impairment. Hearing impairment occurs
in approximately 12% of children with CP (see table 6).

This occurs more commonly if the etiology of CP is
related to very low birth weight, kernicterus, neonatal
meningitis, or severe hypoxic-ischemic insults. Chil-
dren with CP who have mental retardation or abnor-
mal neuroimaging studies are at greater risk for
hearing impairment. Of concern are recent studies
from the Centers for Disease Control that almost half
the children found to have severe congenital hearing
loss (with or without CP) in the greater Atlanta area
were not recognized until almost age 3 years.76 Estab-
lished guidelines for neonatal audiometric screening
have recently been published.77

Conclusions. Children with CP are more likely to
have associated conditions including mental retarda-
tion (52%), ophthalmologic defects (28%), hearing im-
pairment (12%), and speech and language disorders
(38%) and additional oral-motor deficits. Children
with CP are also at greater risk for epilepsy (mean
43%; range 34 to 94%). However, there is no evidence
that an EEG is helpful in determining the etiology
of CP.

Recommendations. Because of the high incidence
of associated conditions, children with CP should be
screened for mental retardation, ophthalmologic and
hearing impairments, and speech and language disor-
ders (Level A, class I and II evidence). Nutrition,
growth, and other aspects of swallowing dysfunction
should be monitored. Further specific evaluations are
warranted if screening suggests areas of impairment.

Recommendations for the evaluation of chil-
dren with CP. Although there is insufficient evi-
dence to recommend the optimal sequence of tests to
determine the etiology of CP, taking into account
diagnostic yield and potential treatability, we pro-
pose the following consensus-based evaluation as
outlined in the algorithm (figure). All children
should undergo a detailed history and physical ex-
amination. It is important to determine that the
child’s condition is due to a static and not a progres-
sive or degenerative neurologic disorder. It is also
important to classify the type of CP as this has diag-
nostic implications as well as implications regarding
associated problems. Because children with CP com-
monly have associated mental retardation, ophthal-
mologic abnormalities, hearing impairments, speech
and language disorders, and disorders of oral-motor
function, screening for these conditions should be
part of the initial assessment. An EEG is recom-
mended when there are features suggestive of epi-
lepsy or a specific epileptic syndrome. In order to
establish an etiology and prognosis in children with
CP, neuroimaging is recommended, with MRI pre-
ferred to CT. However, if neuroimaging performed in
the perinatal period provided an etiology of the
child’s CP, it may obviate the need for later study.
Metabolic and genetic studies should not be rou-
tinely obtained in the evaluation of the child with
CP. If the clinical history or findings on neuroimag-
ing do not determine a specific structural abnormal-
ity or if there are additional and atypical features in
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the history or clinical examination, metabolic and
genetic testing should be considered. Because the
incidence of cerebral infarction is high in children
with hemiplegic CP, diagnostic testing for a coagula-
tion disorder should be considered.

Future research. 1. Prospective studies on the
etiologic yields of genetic, metabolic, and neuroimag-
ing diagnostic tests should be undertaken in large
numbers of young children with CP compared with
control subjects. This would permit the development
of specific diagnostic algorithms.

2. Large prospective cohorts of children with CP
should be studied to identify features based on CP

subtypes that can improve specific evaluation strate-
gies and enhance etiologic yield.

3. It should be determined at what age and on what
basis we can be certain that a child has CP sufficient to
justify testing and at what age the yield will be opti-
mal. Strategies of conducting testing simultaneously or
sequentially need to be assessed. This should reduce
unnecessary testing and provide cost-effective evalua-
tions (i.e., a favorable balance between the cost of test-
ing versus savings from early intervention, prevention
of the birth of affected children).

4. Studies are needed to better characterize
speech and language, ophthalmologic, auditory, oral-
motor, nutrition, and growth deficits in children with

Figure. Algorithm for the evaluation of
the child with cerebral palsy (CP).
Screening for associated conditions
(mental retardation, vision/hearing im-
pairments, speech and language delays,
oral motor dysfunction, and epilepsy) is
recommended. Neuroimaging (MRI pre-
ferred to CT) is recommended for fur-
ther evaluation if the etiology of the
child’s CP has not been previously de-
termined. In some children, additional
metabolic or genetic testing may be
indicated.
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CP. Investigation of the sensorimotor impairments of
children with CP is also needed so that studies of
early intervention therapies might be done to im-
prove the overall function of children who are likely
to have multiple needs.

5. Issues related to quality of life and social support
for families need further study. Included should be the
benefits that medical testing confers by reducing pa-
rental concerns related to determining an etiology and
by providing important information regarding progno-
sis, genetic counseling, and planning future educa-
tional and treatment needs.

6. Future research should also be directed to de-
termine the underlying mechanisms causing CP that
are associated with perinatal stroke, coagulopathies,
genetic disorders, pre- and perinatal inflammatory
diseases, and environmental factors.

Mission statement. The Quality Standards Sub-
committee (QSS) of the AAN seeks to develop scientifi-
cally sound, clinically relevant practice parameters for
the practice of neurology. Practice parameters are
strategies for patient management that assist physi-
cians in clinical decision making. A practice parame-
ter is one or more specific recommendations based on
analysis of evidence of a specific clinical problem.
These might include diagnosis, symptoms, treat-
ment, or procedure evaluation.

Disclaimer. This statement is provided as an edu-
cational service of the American Academy of Neurol-
ogy and the Child Neurology Society. It is based on
an assessment of current scientific and clinical infor-
mation. It is not intended to include all possible
proper methods of care for a particular neurologic
problem or all legitimate criteria for choosing to use
a specific procedure. Neither is it intended to exclude
any reasonable alternative methodologies. The AAN
and the CNS recognize that specific patient care de-
cisions are the prerogative of the patient and the
physician caring for the patient, based on all of the
circumstances involved.

Appendix 1: Members of the Quality Standards
Subcommittee
Gary Franklin, MD, MPH (Co-Chair); Gary Gronseth, MD (Co-Chair);
Charles E. Argoff, MD; Stephen Ashwal, MD (ex-officio); Christopher Bever,
Jr., MD; Jody Corey-Bloom, MD, PhD; John D. England, MD; Jacqueline
French, MD (ex-officio); Gary H. Friday, MD; Michael J. Glantz, MD; Debo-
rah Hirtz, MD; Donald J. Iverson, MD; David J. Thurman, MD; Samuel
Wiebe, MD; William J. Weiner, MD; and Catherine Zahn, MD (ex-officio).

Appendix 2: Members of the Practice Committee of
the Child Neurology Society
Carmela Tardo, MD (Chair); Bruce Cohen, MD (Vice-Chair); Elias Chalhub,
MD; Roy Elterman, MD; Murray Engel, MD; Bhuwan P. Garg, MD; Brian
Grabert, MD; Annette Grefe, MD; Michael Goldstein, MD; David Griesemer,
MD; Betty Koo, MD; Edward Kovnar, MD; Leslie Anne Morrison, MD; Colette
Parker, MD; Ben Renfroe, MD; Anthony Riela, MD; Michael Shevell, MD;
Shlomo Shinnar, MD; Herald Silverboard, MD; Russell Snyder, MD; Dean
Timmons, MD; Greg Yim, MD; and Mary Anne Whelan, MD.
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Abstract—Objective: To review evidence on the assessment of the child with status epilepticus (SE). Methods: Relevant
literature were reviewed, abstracted, and classified. When data were missing, a minimum diagnostic yield was calculated.
Recommendations were based on a four-tiered scheme of evidence classification. Results: Laboratory studies (Na�� or
other electrolytes, Ca��, glucose) were abnormal in approximately 6% and are generally ordered as routine practice.
When blood or spinal fluid cultures were done on these children, blood cultures were abnormal in at least 2.5% and a CNS
infection was found in at least 12.8%. When antiepileptic drug (AED) levels were ordered in known epileptic children
already taking AEDs, the levels were low in 32%. A total of 3.6% of children had evidence of ingestion. When studies for
inborn errors of metabolism were done, an abnormality was found in 4.2%. Epileptiform abnormalities occurred in 43% of
EEGs of children with SE and helped determine the nature and location of precipitating electroconvulsive events (8%
generalized, 16% focal, and 19% both). Abnormalities on neuroimaging studies that may explain the etiology of SE were
found in at least 8% of children. Recommendations: Although common clinical practice is that blood cultures and lumbar
puncture are obtained if there is a clinical suspicion of a systemic or CNS infection, there are insufficient data to support
or refute recommendations as to whether blood cultures or lumbar puncture should be done on a routine basis in children
in whom there is no clinical suspicion of a systemic or CNS infection (Level U). AED levels should be considered when a child
with treated epilepsy develops SE (Level B). Toxicology studies and metabolic studies for inborn errors of metabolism may be
considered in children with SE when there are clinical indicators for concern or when the initial evaluation reveals no etiology
(Level C). An EEG may be considered in a child with SE as it may be helpful in determining whether there are focal or
generalized epileptiform abnormalities that may guide further testing for the etiology of SE, when there is a suspicion of
pseudostatus epilepticus (nonepileptic SE), or nonconvulsive SE, and may guide treatment (Level C). Neuroimaging may be
considered after the child with SE has been stabilized if there are clinical indications or if the etiology is unknown (Level C).
There is insufficient evidence to support or refute routine neuroimaging in a child presenting with SE (Level U).
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Status epilepticus (SE) in children, as in adults, is a
life-threatening emergency that requires prompt rec-
ognition and immediate treatment. Although various
definitions of SE have been used since 1983, the
most commonly accepted is a 30-minute duration of
seizures based on previous studies that found evi-
dence of brain injury in adult monkeys after 45 to 60
minutes of continuous seizures.1-3 This 30-minute
definition was adopted in subsequent studies of SE
and by the working group on SE of the Epilepsy
Foundation of America.4,5 This definition also in-
cludes two or more sequential seizures without full
recovery of consciousness between seizures.5

SE is classified by seizure type and etiology.6,7 The
seizure type is determined by the origin of the epilep-
tic discharge (i.e., focal or generalized) or if insuffi-
cient information is available, indeterminate or
unclassifiable.8-10 As defined in table 1, the etiologic
classification of SE includes 1) acute symptomatic, 2)
remote symptomatic, 3) remote symptomatic with an
acute precipitant, 4) progressive encephalopathy, 5)
febrile, and 6) cryptogenic (idiopathic).4,5,11,12 When
some of these studies were done the term idiopathic
was used for episodes now called cryptogenic. The
category idiopathic is now reserved for the geneti-
cally determined epilepsies.13 Remote symptomatic
with an acute precipitant refers to SE in a child with
a prior known diagnosis of epilepsy.

The incidence of SE in children ranges from 10 to
58 per 100,000 per year for children ages 1 to 19

years (mean 38.8 and median 43.8/100,000/year; 95%
CI 18.2 to 59.5/100,000/year) or would be 31,600
(range 7,300 to 41,600) children under age 18 years
in the United States per year.14-17 A higher incidence
has been reported in infants younger than 1 year of
age in two studies (135.2/100,000/year and 156/
100,000/year).14,16 SE is a common occurrence in chil-
dren with epilepsy, ranging from 9.1% to 27% over
time.18-20 SE may also be the presenting manifesta-
tion of epilepsy. Symptomatic SE is common in in-
fants and younger children. In one study of 394
children aged 1 month to 16 years, more than 80% of
children less than 2 years of age had acute symptom-
atic SE, febrile SE, or a progressive encephalopathy
whereas cryptogenic and remote symptomatic SE
was more common in children older than 4 years.21

SE has been reported to recur in 17% of children.22

Guidelines for AED treatment have been devel-
oped for pediatric SE,23-25 but specific pediatric guide-
lines have not been developed for its diagnostic
evaluation. The 1993 recommendations of the Epi-
lepsy Foundation of America (EFA) Working Group
on Treatment of Convulsive SE included adults and
children.5 These recommendations, including a treat-
ment sequence with antiepileptic drugs (AEDs), were
consensus, rather than evidence-based, and are cur-
rently under revision including redefining the dura-
tion considered necessary to diagnose SE.

These guidelines recommended a Dextrostix level
in all patients with SE, noting that hypoglycemia
rarely caused SE, but is obtained to avoid a glucose
infusion, and recommended consideration on an indi-
vidual basis of other diagnostic studies including a
complete blood count (CBC), serum chemistries (glu-
cose, sodium, calcium, magnesium, and BUN), AED

Additional material related to this article can be found on the Neurology
Web site. Go to www.neurology.org and scroll down the Table of Con-
tents for the November 14 issue to find the title link for this article.

Table 1 Classification of status epilepticus (SE)

Type Definition Examples

Acute symptomatic (26%)* SE occurring during an acute illness (an
acute CNS insult) (an acute
encephalopathy)

Meningitis, encephalitis, electrolyte disturbance,
sepsis, hypoxia, trauma, intoxication

Remote symptomatic (33%) SE occurring without an acute
provocation in a patient with a prior
history of a CNS insult (a chronic
encephalopathy)

CNS malformation, previous traumatic brain
injury or insult, chromosomal disorder

Remote symptomatic with an
acute precipitant (1%)

SE occurring with a chronic
encephalopathy, but with an acute
provocation

CNS malformation or previous CNS insult with
concurrent infection, hypoglycemia,
hypocalcemia, or intoxication

Progressive encephalopathy
(3%)

SE occurring with an underlying,
progressive CNS disorder

Mitochondrial disorders, CNS lipid storage
diseases, amino- or organic acidopathies

Febrile (22%) SE occurring when the only provocation is
a febrile illness, after excluding a direct
CNS infection, such as meningitis or
encephalitis

Upper respiratory infection, sinusitis, sepsis

Cryptogenic† (15%) SE occurring in the absence of an acute
precipitating CNS insult, systemic
metabolic disturbance, or both

No definable cause

* Data for percentages for each group are presented in more detail in appendix 4.
† The category cryptogenic is now used instead of idiopathic, which had been used in the original classification.
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levels, and urine and blood toxicology studies. A lum-
bar puncture (LP) was recommended when fever oc-
curred with SE, especially in young children, unless
a contraindication to LP was present.

This Practice Parameter reviews available evi-
dence concerning the value of diagnostic testing in
children and adolescents with SE and provides rec-
ommendations based upon this evidence. Treat-
ment guidelines are not included but are under
development.

Description of process. We performed a litera-
ture search through the library of the University of
Minnesota, and MEDLINE, for English-language ar-
ticles from 1970 to 2005 and yielded 1,609 articles.
The search terms were as follows: status epilepticus
and, children and, MRI, cranial CT scan, lumbar
puncture, spinal tap, electrolytes, metabolic studies,
inborn errors of metabolism, EEG, hyponatremia,
hypokalemia, hypocalcemia, hypoglycemia, acidosis,
alkalosis, azotemia, hypophosphatemia, hypomag-
nesemia, pleocytosis, toxicology, intoxication. Sei-
zures occurring in neonates less than 1 month of age
were excluded, as these are defined as neonatal sei-
zures and are different in cause and prognosis. The
upper age limit was 19 years. Only articles reporting
studies with more than 20 patients were included in
this review. Articles consisting of single patient case
reports or small samples of unusual pathologic find-
ings, that would have biased the analysis, or articles
that referred specifically to febrile or refractory SE,
were excluded. Febrile SE and refractory SE were
excluded because each is a selected population.
Twenty-five articles were identified and reviewed for
preparation of this Parameter. Relevant position pa-
pers from professional organizations were also
reviewed.

Individual committee members reviewed titles
and abstracts for content and relevance. Those pa-
pers dealing with diagnostic assessments of SE were
selected for further detailed review. Bibliographies of
the articles cited were checked for additional perti-
nent references. Each of the selected articles was
reviewed, abstracted, and classified by at least two
committee members. Abstracted data included the
number of patients, total episodes of SE (if given),
ages, nature of subject selection, case-finding meth-
ods (prospective, retrospective, or referral), inclusion
and exclusion criteria, classification, etiology, and
the results of laboratory, EEG, or neuroimaging
tests. A four-tiered classification scheme for deter-
mining the validity of studies on yield of established
diagnostic and screening tests developed by the
Quality Standards Subcommittee was utilized as
part of this assessment (appendix 2). Depending on
the strength of this evidence, it was decided whether
specific recommendations could be made, and if so,
the level of strength of these recommendations (ap-
pendix 3). Evidence pertinent to each diagnostic test
together with the committee’s evidence-based recom-
mendations is presented.

Recommendations included in this Parameter
were based on review of data regarding the following
tests for children presenting in SE: 1) blood culture
and LP studies; 2) AED levels; 3) toxicology screen-
ing; 4) metabolic and genetic studies; 5) EEG; and 6)
neuroimaging including CT and MRI.

Most available literature did not specify whether
the diagnostic tests analyzed were uniformly applied
during each SE episode. Therefore, where reported
data were missing, we calculated a minimum diag-
nostic yield for each test by dividing the total num-
ber of positive diagnostic tests reported by the total
number of reported SE episodes from each study
(therefore assuming that each diagnostic test was
performed for each episode of SE, likely leading to an
underestimate of the true diagnostic yield of these
tests).

It is now common practice to obtain a CBC and
chemistry profiles routinely in children presenting
with SE. Thus, we did not develop evidence-based
recommendations for these tests but did include in
appendix 4 a summary of previous studies regarding
their diagnostic yield. Electrolyte (e.g., Na�� or
other electrolytes, Ca��, glucose) abnormalities or
basic metabolic disorders were reported in an aver-
age of 6% (range 1 to 16%) of children with SE. In
most studies these abnormalities were listed as the
etiology. However, it was unclear whether these ab-
normalities were responsible for the episode of SE
and if correction resulted in cessation of SE.

Analysis of the evidence. In 2,093 children from
20 class III studies, SE was attributed to an acute
symptomatic cause in 26%, a remote symptomatic
cause in 33%, a remote symptomatic with an acute
precipitant in 1%, a progressive encephalopathy in
3%, febrile SE in 22%, and cryptogenic in 15%
(table 1).

Laboratory studies. Should blood cultures and
LP be routinely done in children with SE? Infec-
tious or inflammatory disorders may cause seizures
by direct involvement of the CNS, such as with men-
ingitis or encephalitis, or by systemic involvement
affecting the brain (i.e., acute symptomatic SE). Sys-
temic illness may aggravate pre-existing epilepsy by
lowering the seizure threshold. An infectious disor-
der may be included in the differential diagnosis if
fever is present or if there has been a history of fever
or preceding illness. Common clinical practice is that
blood cultures are obtained if there is a clinical sus-
picion of an infection and likewise LP is done when
there are clinical features suggestive of CNS infec-
tion, especially if fever is present.

Blood cultures (evidence). In six class III studies
that reported the category sepsis, with a total of 357
children, blood cultures were reported as positive in
2.5 � 0.9% (range 0.01 to 3.8%; median 2.6%; 95% CI
1.7% to 3.3%).33-35,37,38,40 This is a minimum yield
based on the assumption that blood cultures were
done in all patients with SE whether or not sepsis
was suspected. Data were not available to determine
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the rate of positive blood cultures in patients in
whom sepsis was suspected. Likewise, data were not
available to ascertain the incidence of positive blood
cultures in those patients clinically considered not to
be at risk for infection.

LP (evidence). A documented CNS infection was
reported on average in 12.8 � 6.2% (range 3.4 to
26.1%; median 11.5%; 95% CI 9.9% to 15.6%) of the
1,859 children in the class III studies listed in appen-
dix 4, but the criteria for obtaining a LP, and the
actual number done, is not known. Again, this may
represent a lower rate of positive studies than if
we knew the actual number of LPs done. In addi-
tion, if some patients who did not undergo LP had
CNS infection, this also would have raised the di-
agnostic yield. The variability in range may be
related to age, with a higher incidence of CNS
infections occurring in the younger children, or to
selection criteria.29,30,33,39,41

A class III study of 49 children with convulsive SE
identified 24 children with SE and fever and in this
group bacterial meningitis was detected in 4 of 9
children who had a LP done (8% of entire group and
17% of febrile group).44 None of the 25 children with-
out febrile SE were diagnosed with meningitis. The
etiology of CNS infection in these studies was based
on author assignment of diagnosis rather than on
the reported confirmatory laboratory test results and
included bacterial meningitis in 4.8% and encephali-
tis in 3.0% of children. In three Class III studies (n �
185),29,31,40 the following diagnoses were documented
with LP results: meningitis (14%),29,31 encephalitis
(11%),29 leukemic meningitis (1%),29 vasculitis
(0.5%),31 and shunted hydrocephalus (0.5%).29,31 In
3% of these children, pleocytosis of undetermined
etiology was found and suggested that the episode of
SE itself was the presumed cause of the pleocytosis.31

Conclusions. Data from six class III studies re-
vealed a minimum diagnostic yield of a positive
blood culture in 2.5% of children with SE. Data
based on the 1,859 children from the studies listed in
appendix 4 revealed that the frequency of diagnosed
CNS infection rate was 12.8%. In all of these studies
there was no indication that tests were done rou-
tinely on all children with SE; it was either stated or
presumed that the tests were done selectively.

Recommendations. 1. There are insufficient data
to support or refute whether blood cultures should be
done on a routine basis in children in whom there is
no clinical suspicion of infection (Level U).

2. There are insufficient data to support or refute
whether LP should be done on a routine basis in
children in whom there is no clinical suspicion of a
CNS infection (Level U).

Should AED levels be routinely obtained in chil-
dren taking AEDs who develop SE? If a child with
epilepsy treated with AEDs develops SE, it is possi-
ble that AED levels are low, because either there had
been a therapeutic response at that level or because

of inadequate dosing, noncompliance, or withdrawal
of the AED.

Evidence. We assumed that AED levels were ob-
tained in those children who were supposed to be on
AEDs rather than on all children presenting in SE.
One article addressing this question was considered
class II.45 Data on AED levels were available for
review in 528 children in SE from nine studies (table
2). AED levels were low in 32% � 25% (range 2.7 to
63%; median 21%; 95% CI 8.8% to 51%) of those
children already on AEDs; they had been withdrawn
on average in 9% � 10% (range 1% to 28%; median
4.2%; 95% CI �0.5% to 18.6%) and patients were
noncompliant in 0.2% overall (2.7% when specifically
mentioned as a category). Noncompliance was deter-
mined by clinical history. In one study it was re-
ported that 4 of the 9 children with low levels had
the AED acutely withdrawn or discontinued within 1
week. However, the low AED levels reported in these
studies were not necessarily the cause of SE.7,27,45

Conclusions. Class II data showed low AED lev-
els in 32% of children on AEDs, although this was
not necessarily the cause of the SE.

Recommendation. AED levels should be consid-
ered when a child with epilepsy on AED prophylaxis
develops SE (Level B, class II and III evidence).

Should toxicology testing be routinely ordered in
children with SE? Ingestion of a toxin or drug
abuse are possible etiologies of SE that require very
prompt diagnosis and treatment.

Table 2 Results of studies in which AED levels were obtained*

Reference
no. Class N

Low AED
levels

AED
withdrawn

or D/C
AED

noncompliance

45 II 51 9† — —

4 III 193 — 4 —

34 III 83 — 23 —

31 III 60 32 — —

38 III 37 1 — 1

27 III 43 27 — —

39 III 37 — 3 —

42 III 24 5 1 —

Total‡ 528 74 31 1 (0.2%)

Mean, % 32 � 25 9 � 10 —

Median, % 21 4.2 —

Range, % 2.7–63 1–28 —

95% CI, % 8.8–51 �0.5–18.6

* Numbers in columns indicate the number of patients in each
study who had an abnormal laboratory value for that test. All
studies were class III. Fields marked with — indicates that
there was no diagnostic category in that individual study for
the column entry.

† Total number of abnormalities for each test given with percent-
age of total abnormalities discontinued (D/C).

‡ Four acutely withdrawn in �1 week.

AED � antiepileptic drugs.

November (1 of 2) 2006 NEUROLOGY 67 1545
 by on November 7, 2007 www.neurology.orgDownloaded from 

http://www.neurology.org


Evidence. A toxic ingestion was documented in
3.6% (range 1.5 to 5.3%; median 3.8%; 95% CI 2.3%
to 6.8%) of 1,221 children enrolled in 11 class III
studies.4,26,27,29-32,36,37,41,43 The specific toxins were the-
ophylline, lindane, carbamazepine, or chemotherapy.
This represents a minimum rate as we used as the
denominator all patients in the studies. There is no
information on whether toxicology testing was per-
formed based on suggestive history or physical exam-
ination findings or because initial screening
laboratory studies were negative. A routine urine
toxicology screen identifies only drugs of abuse and
specific serum toxicology levels are needed to iden-
tify specific toxins.

Conclusions. Data from 11 class III studies of
children with SE revealed a diagnosis of ingestion in
3.6%. It is not known what proportion of these inges-
tions was suspected. We deemed this yield high
enough to consider testing with specific serum toxi-
cology levels, if indicated, since establishing the di-
agnosis is critical to treatment.

Recommendation. 1. Toxicology testing may be
considered in children with SE, when no apparent
etiology is immediately identified, as the frequency
of ingestion as a diagnosis was at least 3.6% (Level
C, class III evidence). To detect a specific ingestion,
suspected because of the clinical history, it should be
noted that a specific serum toxicology level is re-
quired, rather than simply urine toxicology
screening.

Metabolic and genetic testing. Should testing for
inborn errors of metabolism or genetic (chromosomal
or molecular) studies be routinely ordered in chil-
dren with SE? Inborn errors of metabolism (IEM)
and specific chromosomal or genetic disorders may
cause neurologic dysfunction and epilepsy. In some
patients, seizures may worsen during an intercur-
rent illness or because of metabolic stress. Historic
features suggestive of a metabolic disorder are unex-
plained neonatal encephalopathy; unexplained devel-
opmental delay, especially when there is a neurologic
deterioration during an acute illness; unusual odors
to the urine; unexplained acidosis or coma, especially
with recurrent episodes of intolerance to certain
foods; the need to eat frequently to prevent lethargy;
or episodes of dehydration disproportionate to fluid
loss during an illness. The major conditions that are
considered to be IEMs include disorders of amino
acid, ammonia, and organic acid metabolism, and
disorders affecting mitochondrial and peroxisomal
functions.

Evidence. Of 735 children in nine class III stud-
ies,4,29,30,32,34,35,39,41,42 an IEM was diagnosed or present
in 4.2% of children (range 1.2 to 8.3%; median 4.0%;
95% CI 2.9% to 5.8%) based on a denominator of all
children in these studies, although it is likely that
testing was done selectively. When specified, pyri-
doxine dependency, Leigh’s disease, neuronal ceroid
lipofuscinosis, and a mitochondrial disorder were
each found in 0.3%, and Alper’s disease, methylma-
lonic acidemia, and carnitine deficency in 0.2% each.

Data on chromosomal or genetic disorders are not
separately available.

Conclusions. Data from nine class III studies re-
vealed that an IEM was diagnosed in approximately
4% of children in these studies with SE.

Recommendations. 1. Studies for inborn errors of
metabolism may be considered when the initial eval-
uation reveals no etiology, especially if there is a
preceding history suggestive of a metabolic disorder
(Level C, class III evidence). The specific studies ob-
tained are dependent on the history and the clinical
examination. There is insufficient evidence to sup-
port or refute whether such studies should be done
routinely (Level U).

2. There are insufficient data to support or refute
whether genetic testing (chromosomal or molecular
studies) should be done routinely in children with SE
(Level U).

Electroencephalography. Should an EEG be rou-
tinely performed in the evaluation of a child with
SE? SE is classified as generalized or focal convul-
sive SE or nonconvulsive SE (NCSE), and the clinical
manifestations are associated with electrographic
SE. EEG may be needed to demonstrate focality and
because the distinction of generalized vs focal epi-
lepsy is important in the choice of chronic AED ther-
apy. Convulsive SE occurs with overt clinical signs,
such as tonic, tonic-clonic, or clonic motor move-
ments. Nonconvulsive status epilepticus (NCSE) oc-
curs when either electrographic SE is associated
with altered awareness without overt clinical signs,
or altered awareness with subtle motor signs, such
as minimal eyelid blinking. An EEG done at the time
of SE (ictal EEG) can determine if the electrographic
discharge is focal or generalized, demonstrate NCSE,
or may also distinguish an epileptic event from a
nonepileptic event (pseudoseizures).47,48 EEG has
been recommended as routine in a Practice Parame-
ter on the evaluation of the first nonfebrile seizure in
children; SE was specifically excluded from the evi-
dence examined.46

Evidence. Six class III studies29,31,34,40,49,50 report
413 EEG findings in 358 children who presented in
SE and had an EEG. EEGs were obtained hours to
days after the acute episode and 89.3 � 13.6% (range
66% to 100%; median 92.9%; 95% CI 78.3% to 100%)
were abnormal. Findings were described as general-
ized epileptiform features in 8%, focal epileptiform
features in 16%, combined generalized and focal epi-
leptiform features in 19%, generalized slowing in
41%, focal slowing in 6.3%, electrocerebral inactivity
in 1.9%, and normal in 7.7%. An epileptiform EEG
was noted in 43.1% of these 358 children (table 3).
One class III study (n � 407) that focused on the
prognosis of children with a first unprovoked seizure
also had EEG data on 46 children with SE.49,50 This
study found an abnormal EEG in 62% of children
with SE, compared to 41% of children whose seizures
were less than 30 minutes in duration.

Nonconvulsive status epilepticus: In adults,
NCSE is present in 14% of patients in whom convul-
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sive SE is controlled but in whom consciousness re-
mains impaired.51 Data are not available regarding
the prevalence of NCSE after the control of convul-
sive SE in children or with other neurologic condi-
tions (e.g., coma). A single study reported an 8%
incidence of NCSE in a mixed population of children
and adults with unexplained coma; data on children
were not reported separately.52

Pseudostatus epilepticus: Pseudostatus epilepti-
cus, defined as a nonepileptic event that mimics SE,
may occur in children.53-55 In the only series of SE in
children that reported on pseudostatus epilepticus, 6
of 29 (21%) children admitted with convulsive SE
had pseudoseizures (class III).53

Conclusions. Data from six class III studies re-
vealed generalized or focal epileptiform activity in
43.1% of the EEGs done for SE. Abnormalities on
EEG occur in 62% of children with SE compared to
41% of children with a first unprovoked seizure less
than 30 minutes duration. Sufficient data on the
prevalence of NCSE in children who presented with
SE are not available. One small class III study re-
ported that 21% of children initially thought to be in
SE had pseudostatus.

Recommendations. 1. An EEG may be considered
in a child presenting with new onset SE as it may
determine whether there are focal or generalized ab-
normalities that may influence diagnostic and treat-
ment decisions (Level C, class III evidence).

2. Although NCSE occurs in children who present
with SE, there are insufficient data to support or refute
recommendations regarding whether an EEG should
be obtained to establish this diagnosis (Level U).

3. An EEG may be considered in a child present-
ing with SE if the diagnosis of pseudostatus epilepti-
cus is suspected (Level C, class III evidence).

Neuroimaging. Should CT or MRI be performed
in children with SE? Neuroimaging studies were
recommended based on specific clinical circum-
stances by the Practice Parameter for the evaluation

of a first afebrile seizure in children.46 Emergent
neuroimaging was recommended if there was a focal
deficit that did not quickly resolve or if there was no
return to baseline mental status after several hours,
and nonurgent MRI should be seriously considered
in any child with a seizure of partial (focal) onset
with or without secondary generalization.

A previously published Practice Parameter on
neuroimaging in the patient presenting with a sei-
zure to the emergency department (1996) made no
recommendations concerning neuroimaging in SE,
but suggested emergent neuroimaging when a seri-
ous structural lesion was suspected, especially when
there were new onset focal deficits, persistent al-
tered awareness, fever, recent trauma, history of
cancer, history of anticoagulation, or a suspicion of
AIDS.56 There have been no Parameters published
on the use of neuroimaging in adult or pediatric
cases of SE.

Neuroimaging should be done only after the child
is stabilized and the SE has been controlled. Neuro-
imaging options include CT or MRI. MRI is more
sensitive and specific than CT scanning, but CT is
readily available on an emergency basis. CT and
MRI may detect focal changes that may be tran-
sient,57 or secondary to a focal seizure (suggesting
the origin of the focus), with MRI being more sensi-
tive. Diffusion-weighted imaging (DWI) and appar-
ent diffusion coefficient (ADC) changes have also
been reported after SE in children and suggest cyto-
toxic and vasogenic edema.58-61 Progressive changes
such as hippocampal atrophy/sclerosis or global atro-
phy have also been documented.62 Most childhood SE
studies do not report neuroimaging findings specifi-
cally or were done before the advent of modern neu-
roimaging, but the diagnosis made in these studies
supports the potential usefulness of neuroimaging.

Evidence. In 20 class III studies involving 1,951
children with SE (323 before the advent of neuroim-
aging), structural lesions were found in 7.8% (table
E-1, on the Neurology Web site at www.neurology.
org). Specific abnormalities included CNS malforma-
tion (1.7%), trauma (1.6%), stroke/hemorrhage
(0.9%), neurocutaneous disorder (0.9%), tumor
(0.8%), infarct/vascular (0.6%), hemorrhage (0.4%),
abscess/cerebritis (0.4%), and arteriovenous malfor-
mation (AVM), hydrocephalus, or other (0.2% each).
These lesions are potentially diagnosable by
neuroimaging.

Five class III studies (n � 174) reported actual CT
data.29,31,40,49,50 Of the CT scans done in children with
SE, a mean of 49% (range 29% to 70%; median
53.4%; 95% CI 32.2% to 66.7%) were abnormal. Ab-
normalities included cerebral edema in 14.4%, atro-
phy in 12.1%, infection (meningitis/abscess/
cerebritis/granuloma) in 4.6%, CNS dysplasia in
3.5% (tuberous sclerosis and Sturge Weber syn-
drome, 1 each), infarction in 2.9%, tumor and hema-
toma in 2.3% each, 1.2% each in trauma and AVM,
and calcifications in 0.6%; an old deficit/no change
was specified in 4.6%.31 In 38 new-onset cases, CT

Table 3 EEG findings in 358 children with status epilepticus

EEG findings
No. of

patients Percentage Range, %

Normal 32 7.7 0–34

Generalized slowing 169 41.0 26–93

Focal slowing 26 6.3 0–23

Epileptiform features,
generalized only

33 8.0 0–19

Epileptiform features,
focal only

66 16.0 0–47

Epileptiform features,
generalized and focal

79 19.1 0–42

Electrocerebral inactivity 8 1.9 0–3.9

Total* 413

* Refers to 413 EEG abnormalities reported in 358 patients from
six class III studies (references 29, 31, 34, 40, 49, and 50).
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was abnormal in 29% (n � 11), with dysplasia in 4,
atrophy, infarction, and infection in 2 each, and cal-
cifications in 1.49,50 The timing after onset of SE
when CT was done was not reported. This could af-
fect interpretation of the presence of atrophy, which
could be secondary to the episode of SE rather than
to a preexisting abnormality. Under-representation
of a cortical dysplasia as an etiology is likely due to
the lower sensitivity of CT scanning in detecting
such malformations.

In one small class III study MRI was done in 9 of
24 children with SE.42 Imaging findings were re-
ported as normal in two and abnormal in seven of
the nine children (78%).42 Two each had atrophy,
hydrocephalus, or cerebritis, and infarction occurred
in one.

Conclusions. We assumed that neuroimaging
was performed for clinical indications or the absence
of a known etiology. The yield of lesions important
for diagnosis and treatment was relatively high.
Data from 20 class III studies found lesions likely
detectable with neuroimaging in 7.8% of children,
based on a denominator of all available subjects in
the studies, thus these data represent an estimate of
the minimal yield of these studies. Neuroimaging
can identify structural causes for SE, especially to
exclude the need for neurosurgical intervention in
children with new onset SE without a prior history of
epilepsy, or in those with persistent SE despite ap-
propriate treatment.

Recommendations. 1. Neuroimaging may be con-
sidered for the evaluation of the child with SE if
there are clinical indications or if the etiology is un-
known (Level C, class III evidence). If neuroimaging
is done, it should only be done after the child is
appropriately stabilized and the seizure activity
controlled.

2. There is insufficient evidence to support or re-
fute recommending routine neuroimaging (Level U).

Future research. 1. Prospective studies are
needed to define what factors, or combination of fac-
tors, may precipitate SE in children.

2. Controlled prospective studies should be con-
ducted to define the role for routine or selective lab-
oratory investigations in the evaluation of children
with SE. This should include studies of IEM, and
specific serum toxicology levels, as a cause of SE in
children with the diagnostic tests now available.

3. Controlled prospective blinded studies should
be conducted to define the setting and timing for
EEG done in the evaluation of children with SE, and
to determine if postictal and unexpected ictal EEG
findings have prognostic and treatment significance.

4. Controlled prospective studies with blinded as-
sessments should examine the yield of neuroimag-
ing, either routine or selective, in children with SE.

5. Prospective studies are needed to determine the
frequency of NCSE after the control of convulsive SE
in children, its etiology, and prognostic significance.

Mission statement. The Quality Standards Sub-
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Appendix 2
AAN evidence classification scheme for determining the yield of established
diagnostic and screening tests.

Class I. A statistical,1 population-based2 sample of patients studied at a
uniform point in time (usually early) during the course of the condition. All
patients undergo the intervention of interest. The outcome, if not objective,5

is determined in an evaluation that is masked to the patients’ clinical
presentations.

Class II. A statistical, non-referral-clinic-based3 sample of patients studied
at a uniform point in time (usually early) during the course of the condition.
Most (�80%) patients undergo the intervention of interest. The outcome, if
not objective,5 is determined in an evaluation that is masked to the patients’
clinical presentations.

Class III. A selected, referral-clinic-based4 sample of patients studied dur-
ing the course of the condition. Some patients undergo the intervention of
interest. The outcome, if not objective,5 is determined in an evaluation by
someone other than the treating physician.

Class IV. Expert opinion, case reports or any study not meeting criteria for
class I to III.

This is a classification scheme developed by the QSS for studies related
to determining the yield of established diagnostic and screening tests or
interventions and is appropriate only when the diagnostic accuracy of the
test or intervention is known to be good. Additionally, the abnormality
potentially identified by the screening intervention should be treatable or,
should have important prognostic implications. This classification is differ-
ent than others currently recommended by the QSS that have been pub-
lished in recent parameters that relate to diagnostic, prognostic or
therapeutic studies.

(1) Statistical sample: a complete (consecutive), random or systematic
(e.g., every third patient) sample of the available population with the dis-
ease; (2) Population-based: The available population for the study consists
of all patients within a defined geographic region; (3) Non-referral-clinic-
based: The available population for the study consists of all patients
presenting to a primary care setting with the condition; (4) Referral-clinic-
based: The available population for the study consists of all patients re-
ferred to a tertiary care or specialty setting. These patients may have been
selected for more severe or unusual forms of the condition and thus may be
less representative; (5) Objective: An outcome measure that is very unlikely
to be affected by an observers’ expectations (e.g., determination of death,
the presence of a mass on head CT, serum B12 assays).

Appendix 3
Classification of recommendations

A � Established as effective, ineffective, or harmful for the given condition
in the specified population. (Level A rating requires at least two con-
sistent Class I studies.)

B � Probably effective, ineffective, or harmful for the given condition in the
specified population. (Level B rating requires at least one Class I study
or at least two consistent Class II studies.)

C � Possibly effective, ineffective, or harmful for the given condition in the
specified population. (Level C rating requires at least one Class II
study or two consistent Class III studies.)

U � Data inadequate or conflicting; given current knowledge, test is un-
proven.

Appendix 4
Classification and laboratory data from class III studies of children presenting with status epilepticus (SE)*

Reference
No. of

patients
Acute

symptomatic
Remote

symptomatic

Remote
symptomatic

with an
acute

precipitant
Progressive

encephalopathy Febrile Cryptogenic
Elec/

DeH2O Met Sepsis
CNS

infection

26 239 63 40 — 10 67 59 18 — 29

27 218 87 72 — 3 50 6 25 — 30

28 189 26 86 — — † 77 — 8 10

29 153 71 59 — 2 21 — 5 — 40

30 139 56 9 — 10 57 7 — 14 26

31 114 17 66 7 — 16 8 5 — 8

32 112 25 69 1 7 5 5 1 — 10

4 193 45 45 — 11 46 46 — 4 14

33 90 24 33 6 — 27 — 2 — 1 18

34 83 13 42 — 2 — 26 1 — 2 8

35 65 13 10 — 3 24 15 — 3 1 8

36 59 8 29 3 — 18 1 2 — 2

37 52 16 17 — 2 11 6 6 — 2 6

38 37 14 16 — — 6 1 — 3 1 4

39 37 22 5 — 4 2 4 — 4 8

40 30 12 14 — — 3 1 2 2 1 3

41 25 11 8 — 1 3 2 4 — 5

42 24 6 9 — — 1 8 — 1 4

Total‡ 1,859
71

(3.8%)
39

(2.1%)
8

(0.4%)
233

(12.8%)

43§ 234 19 66 — 2 114 33 — —

SE
classification,
all studies

2,093 548
(26%)

695
(33%)

17
(1%)

57
(3%)

471
(22%)

305
(15%)

— —

Specific electrolyte abnormalities were noted as follows: Na (n � 28, 1.5%); Ca�� (n � 9, 0.5%); glucose (n � 10, 0.5%).

* Numbers in columns indicate the number of patients in each study who had an abnormal laboratory value for that test.
† Fever occurred in 35% of the overall group.
‡ Total number of abnormalities for each test given with percentage of total abnormalities.
§ Maegaki included here because it contained data on SE categories but did not have data for specific etiologies.

Elec/DeH2O � electrolyte disorder or dehydration; Met � metabolic category, not otherwise specified; Na � sodium; Ca � calcium; Glu � glucose.
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POLICY STATEMENT

Diagnostic Imaging of Child Abuse
Section on Radiology

ABSTRACT
The role of imaging in cases of child abuse is to identify the extent of physical
injury when abuse is present and to elucidate all imaging findings that point to
alternative diagnoses. Effective diagnostic imaging of child abuse rests on high-
quality technology as well as a full appreciation of the clinical and pathologic
alterations occurring in abused children. This statement is a revision of the previ-
ous policy published in 2000. Pediatrics 2009;123:1430–1435

INTRODUCTION
The concept of child abuse as a medical entity has an origin in the studies of
pediatric radiologist John Caffey, MD,1 as well as many other specialists in the field
of diagnostic imaging.2–4 Kempe et al5 relied heavily on the work of Caffey and his
protégé, Frederick Silverman, MD,6 when developing the now-familiar concept of
the “battered-child syndrome.”

When all cases of child abuse and neglect are studied, the incidence of physical
evidence documented by diagnostic imaging studies is relatively small. However,
imaging studies are often critical, particularly in the assessment of the infant and
young child with evidence of physical injury. Imaging alterations may also be the
first indication of abuse in a child who is seen with an apparent natural illness.
When viewed in conjunction with clinical and laboratory studies, imaging findings
commonly provide additional objective evidence in the evaluation of possible
inflicted injury or abuse.7 For severely abused infants, the imaging findings alone
may form the basis for a diagnosis of the inflicted injury. The role of imaging in
cases of suspected abuse is not only to identify the extent of physical injury when
abuse has occurred but also to elucidate all imaging findings that point to alter-
native diagnoses.8,9 All imaging studies involving use of ionizing radiation should
be performed in accordance with the ALARA ([using an exposure] as low as
reasonably achievable) principle.10 Because the detection of inflicted skeletal injury depends on the technical quality
of the radiographs and the imaging protocol, recommendations regarding imaging should focus on examinations that
provide the highest diagnostic yield at acceptable patient risk and cost.11 Certain diagnostic imaging studies entail
additional risks associated with sedation, and these risks should be weighed against the benefit of the study.12

SKELETAL TRAUMA
Although skeletal injuries rarely pose a threat to the life of the abused child, they are often the strongest radiologic
indicators of abuse. In fact, in an otherwise normal infant, certain patterns of injury are sufficiently characteristic to
permit a firm diagnosis of inflicted injury in the absence of clinical information.13 Furthermore, dating of skeletal
injuries may provide investigators with critical temporal data, which may help in identifying potential assailants.
These facts mandate that imaging surveys performed to identify skeletal injury be acquired with at least the same
level of technical excellence routinely used to evaluate accidental injuries. The “baby gram” (a study that encom-
passes the entire infant or young child on 1 or 2 radiographic exposures) or abbreviated skeletal surveys have no role
in the imaging of these subtle but highly specific bony abnormalities.14

THE RADIOGRAPHIC SKELETAL SURVEY

Equipment
In general, the radiographic skeletal survey is the method of choice for global skeletal imaging in cases of suspected
abuse.14 General-purpose (medium-speed) pediatric imaging systems provide insufficient anatomic detail to image
the skeleton of the abused infant or young child. The American College of Radiology has published standards for
skeletal survey imaging in cases of suspected abuse. Modern pediatric imaging systems commonly use special film
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cassettes and intensifying screens to minimize exposure.
Although these low-dose systems are adequate for chest
and abdominal imaging, they fail to provide the neces-
sary detail (contrast and spatial resolution) to image
subtle metaphyseal, rib, and other high-specificity inju-
ries that are characteristic of abuse. According to the
American College of Radiology, high-detail imaging sys-
tems should be used for suspected abuse in infancy.14

These systems should be used without an antiscatter
grid. Beyond infancy, faster general-purpose systems are
required for thicker body regions (eg, skull, lateral lum-
bar spine).

Digital or filmless radiography has replaced screen/
film imaging in most pediatric health care facilities in the
United States.15 A wide array of digital systems are avail-
able, including direct and indirect technologies. Data
suggest that despite its lower spatial resolution, digital
radiography, with its wide dynamic range and high con-
trast capabilities, can provide diagnostic performance
comparable to high-detail screen/film systems in the
evaluation of skeletal injury.16,17 High-detail digital sys-
tems are being used successfully in the rigorous field of
mammography, and efforts are currently underway to
apply similar techniques to demanding skeletal applica-
tions.18 Unfortunately, most digital systems currently
used for skeletal surveys in the United States operate at
relatively low spatial resolutions, and they are not rou-
tinely optimized for the demanding practice of imaging
for suspected child abuse.15 Imaging departments should
use digital systems with sufficient spatial resolution and
signal-to-noise characteristics to detect subtle skeletal
injuries. Image detail and diagnostic performance can be
improved by optimizing exposure to diminish system
noise. Acceptable diagnostic accuracy with traditional
screen/film imaging has required higher radiation expo-
sures than for routine pediatric radiography, and simi-
larly, an increase in exposure over standard digital radi-
ography can be expected if maximal diagnostic accuracy
is to be preserved with the digital medium. However,
recent data have suggested that a performance compa-
rable to the high-detail screen/film gold standard may be
achievable with high-detail digital imaging at a substan-
tially lower patient dose.17 Digital facilities should opti-
mize their acquisition and display parameters for high
diagnostic performance,19 and if the resultant images
provide insufficient bony detail, an acceptable alterna-
tive should be sought. A radiologist should monitor the
skeletal survey to ensure that appropriate high-quality
images are obtained and to determine if additional views
are required to fully define the pathologic alterations.

Imaging Protocol
Once the appropriate imaging system is chosen, a precise
protocol for skeletal imaging must be developed to en-
sure consistent quality. In routine skeletal imaging, an
accepted principle is that film must be coned or restricted
to the specific anatomic area of interest. It is common
practice to encompass larger anatomic regions when
skeletal surveys are performed, which results in areas of
underexposure and overexposure as well as loss of res-
olution resulting from geometric distortion and other

technical factors. The standard skeletal survey imaging
protocol that has been developed by the American Col-
lege of Radiology14 is provided in Table 1. Of special note
is the inclusion of lateral views of the spine to assess for
vertebral fractures and dislocations and separate views of
the hands and feet to identify subtle digital injuries.
Anteroposterior and lateral views of the skull are man-
datory even when cranial computed tomography (CT)
has been performed, because skull fractures coursing in
the axial plane may be missed with axial CT.11 A full
4-view examination of the skull (right and left lateral,
Townes, and anteroposterior) should be obtained when
head injury is present. Skeletal injuries, especially those
requiring orthopedic management, necessitate at least 2
radiographic projections. Oblique views of the thorax
increase the yield for the detection of rib fractures.20 At a
minimum, right and left oblique views of the thorax
should be obtained when rib fractures are evident, and
consideration should be given to including obliques in
the standard survey protocol. A follow-up skeletal sur-
vey approximately 2 weeks after the initial study in-
creases the diagnostic yield21,22 and should be performed
when abnormal or equivocal findings are found on the
initial study and when abuse is suspected on clinical
grounds. A repeat study may permit more precise deter-
mination of the age of individual injuries. Lack of inter-
val change may indicate that the initial radiographic
finding is a normal anatomic variant or is related to a
bone dysplasia. Views of the skull can be omitted from
the follow-up study.

Radionuclide Bone Scans
When performed by staff experienced with pediatric nu-
clear imaging, skeletal scintigraphy may offer an alter-
native or adjunct to the radiographic skeletal survey in
selected cases, particularly for children older than 1 year.
Scintigraphy can provide increased sensitivity for detect-
ing rib fractures, subtle shaft fractures, and areas of early
periosteal elevation. However, scintigraphy is less sensi-
tive than radiography for detection of classic metaphy-
seal lesions, which are fractures that carry a high speci-
ficity for abuse in infants.23–25 Skeletal scintigraphy
usually requires sedation and is generally more expen-
sive than radiographic surveys. Bone scans are used to

TABLE 1 Complete Skeletal Survey Table14

Appendicular skeleton
Arms (AP)
Forearms (AP)
Hands (PA)
Thighs (AP)
Legs (AP)
Feet (PA or AP)

Axial skeleton
Thorax (AP and lateral), to include thoracic spine and ribs
AP abdomen, lumbosacral spine, and bony pelvis
Lumbar spine (lateral)
Cervical spine (AP and lateral)
Skull (frontal and lateral)

AP indicates anteroposterior; PA, posteroanterior.
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supplement radiographic skeletal surveys in the acute-
care setting,24 but for the child who is placed in a “safe”
environment, a follow-up skeletal survey is an attractive
alternative to initial scintigraphy. If radionuclide bone
scans are performed as the initial study, all positive areas
must be evaluated further with radiography. Because
scintigraphy is insensitive for detecting cranial injuries,
skull radiography in at least 2 projections must supple-
ment the bone scan.

Imaging Guidelines
The skeletal survey is mandatory in all cases of suspected
physical abuse in children younger than 2 years; its
utility diminishes thereafter.8,26 The screening skeletal
survey or bone scan has little value in children older
than 5 years. Decisions about which types of imaging to
perform for patients in the 2- to 5-year-old age group
must be made individually on the basis of the specific
clinical indicators of abuse. At any age, when clinical
findings point to a specific site of injury, the customary
radiographic protocol for imaging that anatomic region
should be used. MRI and ultrasonography may be indi-
cated when epiphyseal separations are suspected on the
basis of plain-film radiography.2,27 Evidence suggests that
if 1 infant twin is injured, the other is at risk and should
also undergo a skeletal survey.28 Although there seems
to be an association between physical and sexual abuse,
the prevalence of fractures in sexually assaulted children
is low; thus, skeletal surveys should be performed only
in selected cases on the basis of specific clinical indica-
tions.29,30 Although the high-quality skeletal survey is
essential in the evaluation of suspected physical abuse in
infants and toddlers, it may not be available in the emer-
gency department setting during evening hours.15 The
American Academy of Pediatrics has stated that hospi-
talization of the abused child may be medically necessary
for diagnosis,31 and in some instances it may be advisable
to place a child in a safe haven until a proper skeletal
survey can be performed.31 A skeletal survey may be
difficult to obtain in a critically injured child on life
support. Efforts should be directed at performing an
adequate examination in a timely manner, because the
results may have an effect on the early investigation of
the case.

HEAD TRAUMA
High-energy forces associated with impact or violent
shaking result in a variety of central nervous system
injuries that can be detected by modern neuroimaging
techniques. The evolution of these injuries, as well as
processes that develop secondary to the original insult,
are often effectively displayed on serial imaging stud-
ies.2,32–35

All infants and children with suspected intracranial
injury must undergo cranial CT, MRI, or both. Strategies
should be directed toward the detection of all intracra-
nial sequelae of abuse and neglect with a thorough
characterization of the extent and age of the abnormal-
ities.36 In the acute-care setting, efforts are directed to-
ward rapid detection of treatable conditions. Subsequent

studies are designed to more fully delineate all abnor-
malities, determine the timing of the injuries, and mon-
itor their evolution.

Computed Tomography
CT without intravenous contrast should be performed as
part of the initial evaluation for suspected acute inflicted
head injury. CT has high sensitivity and specificity for
diagnosing acute intraparenchymal, subarachnoid, sub-
dural, and epidural hemorrhage. Abnormalities that re-
quire emergency surgical intervention generally are well
demonstrated. CT is readily available and rapidly per-
formed for critically ill patients and is generally better
than MRI for evaluation of acute hemorrhage. Skull
fractures, associated soft tissue swelling, and facial frac-
tures also can be diagnosed on CT images with appro-
priate bone window and level settings. With modern
multidetector CT scanners, the brain can be imaged in a
few seconds, usually obviating the need for sedation.

Ultrasonography
Ultrasonography via the anterior fontanelle in young
infants has gained an important role in clarifying the
nature of extra-axial fluid collections in infancy. Because
ultrasonography reliably differentiates convexity sub-
dural from subarachnoid collections, it is particularly
useful for the infant with macrocephaly or any infant
with large hypodense cerebral convexity collections
demonstrated by CT.37 Subcortical white matter tears in
the frontal and anterior parietal parasagittal regions can
be demonstrated with ultrasonography.38 These lesions
are less well defined by axial CT, and ultrasonography
provides the advantage of a bedside technique. Because
ultrasonography is insensitive for detecting small acute
subdural hematomas, particularly within the interhemi-
spheric fissure, and many other acute intracranial inju-
ries, it must be performed in conjunction with CT or MRI
when traumatic injury is suspected.29,39

Magnetic Resonance Imaging
Although cranial MRI has some limitations in the acute-
care setting, it remains the best modality for fully assess-
ing intracranial injury, including extra-axial collections,
intraparenchymal hemorrhages, contusions, shear inju-
ries, and brain swelling or edema. A strong argument
can be made for MRI in all cases with positive cranial CT
findings and in selected cases with normal CT results but
strong clinical concerns. MRI should be performed with
T1 and T2 weighting with proton-density or inversion-
recovery sequences to differentiate cerebrospinal fluid
collections from other water-containing lesions. Gradi-
ent echo sequences should be included to detect hem-
orrhage or mineralization not demonstrable by other
MRI techniques. Although the specific type and order of
pulse sequences may vary, imaging must be performed
at least in the axial and coronal planes. Acute subarach-
noid and subdural hemorrhage may be inconspicuous
on MRI, and consideration should be given to delaying
the examination for 5 to 7 days, permitting subacute
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blood to become hyperintense on T1-weighted se-
quences.

Diffusion-weighted imaging (DWI) is a relatively new
and valuable technique for the evaluation of stroke and
is gaining a role in the assessment of inflicted cerebral
injury. When performed early in the critically injured
infant, DWI may provide information regarding cerebral
injury before parenchymal abnormalities are visible on
CT or conventional MRI sequences.40,41 The value of the
potential findings revealed with DWI must be weighed
against the lower sensitivity of MRI in the detection of
acute extra-axial blood collections and the practical
problems encountered when performing MRI in se-
verely ill infants.

Abused infants may not demonstrate neurologic signs
and symptoms despite significant central nervous system
injury.2,42,43 MRI offers the highest sensitivity and speci-
ficity for diagnosing subacute and chronic injury and
should be considered whenever typical skeletal injuries
associated with shaking or impact are identified.39,44

SPINAL TRAUMA
Plain radiographs are often sufficient to evaluate verte-
bral compression and spinous process fractures. Com-
plex fractures may require helical CT with multiplanar
reformatted images. If a fracture or subluxation may
compromise the spinal contents or if clinical findings
indicate spinal cord or nerve root injury, MRI should be
performed. Increasing attention has been directed to-
ward a possible association of cervical spinal cord injury
and extra-axial hemorrhage with inflicted head injury,
and some centers include the cervical region in their
cranial MRI trauma protocols.45,46

THORACOABDOMINAL TRAUMA
Blunt thoracoabdominal injury may occur in victims of
child abuse. The evaluation and management of acute
thoracoabdominal injury is the same as for children with
accidental injuries.47 However, when an infant or child
sustains serious injury to the chest or abdomen without
a known or observed mechanism or when the imaging
findings are inconsistent with the purported history,
investigation of potential child abuse is warranted. Fail-
ure to recognize inflicted blunt abdominal trauma con-
tributes to higher morbidity and mortality rates than
those seen with accidental abdominal injury.48 Pancre-
atitis, duodenal hematomas, bowel perforation, and tho-
racoabdominal injury associated with rib fracture
heighten the suspicion of child abuse. Chest, abdominal,
and cervical spine radiographs often are obtained in the
initial assessment of injured children. If internal chest or
abdominal injury is suspected and the patient’s condi-
tion is stable, a CT scan should be performed. A CT scan
will best demonstrate many of the injuries associated
with child abuse. The chest should be included if serious
chest trauma is suspected.

The use of oral contrast is debatable. Oral contrast
in the stomach and small bowel is useful to better define
the lesser sac of the peritoneum, pancreas, duodenum,
and jejunum. However, oral contrast may place the pa-

tient at greater risk of aspirating, especially if the patient
is obtunded, sedated, or immobilized. If surgery or gen-
eral anesthesia is likely, it is better to have an empty
stomach.

Intravenous contrast is used routinely. Vascular inju-
ries and injuries to the liver, spleen, pancreas, and kid-
neys are best demonstrated after administration of intra-
venous contrast material. Helical scanning with proper
timing of the intravenous contrast bolus is important for
accurate diagnosis. Given the heightened awareness of
cancer risks associated with CT scanning in childhood,
care should be taken to adjust technical factors to
achieve diagnostic quality images at an exposure as low
as reasonably achievable.49,50 The only relative contrain-
dications for intravenous contrast are a strong history of
allergy to iodine, severe shock, and renal failure.

Abused children suffer some of the same injuries as
children with accidental blunt trauma. In the chest, pul-
monary contusion, pneumothorax, pleural effusion, rib
fractures, and vascular or tracheobronchial injuries may
occur. Abused children have an increased occurrence of
pancreatic injuries and duodenal hematomas. Bowel in-
jury should be suspected when there is peritoneal fluid
without evidence of solid organ injury and assumed
when free intraperitoneal air or extraluminal contrast is
observed.51 Bone windows should be monitored not
only for rib fractures but also for signs of pelvic or spine
fractures.

Peritoneal lavage rarely is used in pediatric practice. If
performed before CT, it may decrease the diagnostic
usefulness. Peritoneal lavage sometimes is used when
emergency surgery is required to treat a patient whose
condition is not stable enough for a CT scan.49

The use of ultrasonography in pediatric trauma is
controversial. Some institutions have used ultrasonog-
raphy successfully for a more detailed, comprehensive
evaluation of organ injury. However, for seriously in-
jured children and those with suspected child abuse, CT
scanning is the preferred initial diagnostic modality in
most institutions. Peritoneal fluid alone, which can be
detected well with both ultrasonography and CT scan-
ning, is a poor predictor of major trauma in children. An
upper-gastrointestinal series sometimes is used to eval-
uate and follow-up duodenal hematomas.

Nonoperative management of injury to the liver,
spleen, kidney, or pancreas is common in most pediatric
centers. Follow-up imaging usually is limited but may be
useful to help determine recommendations for the level
of physical activity (Table 2).

TABLE 2 Imaging Recommendations for Thoracoabdominal
Trauma

1. Helical CTa of abdomen and/or thorax with intravenous contrast;
nonionic is preferable; gastrointestinal contrast optional

2. Ultrasonography of abdomen, usually as a follow-up examination
3. Upper-gastrointestinal series
a Relative contraindication: strong history of allergy to iodine, severe shock, and renal
failure.
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CONCLUSIONS
The diagnostic imaging of suspected inflicted injury in
infancy and childhood should be performed with at least
the same rigor used in the imaging evaluation of acci-
dental trauma and naturally occurring disease. To be
confident that the imaging studies are acquired and in-
terpreted in a thorough and informed manner, clinicians
charged with reporting and providing evidence in cases
of suspected abuse should work in close collaboration
with radiologists experienced in pediatric imaging. This
approach will help ensure that child abuse is accurately
identified and reliably differentiated from conditions
that may simulate abuse.14
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POLICY STATEMENT

Disaster Planning for Schools
Council on School Health

ABSTRACT
Community awareness of the school district’s disaster plan will optimize a com-
munity’s capacity to maintain the safety of its school-aged population in the event
of a school-based or greater community crisis. This statement is intended to
stimulate awareness of the disaster-preparedness process in schools as a part of a
global, community-wide preparedness plan. Pediatricians, other health care pro-
fessionals, first responders, public health officials, the media, school nurses, school
staff, and parents all need to be unified in their efforts to support schools in the
prevention of, preparedness for, response to, and recovery from a disaster.
Pediatrics 2008;122:895–901

Background and Information
Schools are generally considered to be safe havens for millions of children and the
greatest socializing institutions after the family. However, the recent experiences
with natural disasters, in-school violence, acts of terrorism, and the threat of
pandemic flu demonstrate the need for schools to be prepared for all-hazard crisis
possibilities. For the purposes of this discussion, “crisis” and “disaster” are used
interchangeably and refer to events of global and/or community significance
rather than to the health emergencies of individual children.

It is important to note that there is a fundamental link between day-to-day
emergency readiness and disaster preparedness. Schools that are well prepared for an individual emergency involving
a student or staff member are more likely to be prepared for complex events such as community disasters. Individual
emergencies are covered in a separate policy statement from the American Academy of Pediatrics (AAP), “Medical
Emergencies Occurring at School.”1 It is helpful to view these 2 policy statements together to appreciate the full
spectrum of school emergency planning.

There are 55 million US children enrolled in kindergarten through 12th grade, attending 17 000 public school
districts and 29 000 private schools.2,3 Children spend a large part of their time in school, so whether a large-scale
crisis occurs during school hours, before or after school, or off the school campus, the school district plays an
important role in the unfolding of events.

Although there are no federal laws requiring all school districts to have emergency-management plans, 32 states
have reported having laws or other policies that do require plans. An estimated 95% of school districts reported that
they have a plan, although there is great variability in these plans.3

To help guide the process, the US Department of Education, Office of Safe and Drug-Free Schools, has prepared
emergency-management planning guidelines for school systems.4 The guidelines are intended to give schools, school
districts, and communities the critical concepts and components of good crisis planning, stimulate thinking about the
crisis-preparedness process, and provide examples of promising practices. These guidelines focus on 4 stages of
planning: mitigation and prevention; preparedness; response; and recovery. These school-focused guidelines are also
designed to complement and integrate with the complex system of emergency preparedness in the greater commu-
nity locally, regionally, and nationally.5

Funding for these activities comes from a mix of national, state, and local grants. The US Department of Education
provides funding to some school districts specifically for emergency-management planning through its Readiness and
Emergency Management for Schools grant program. School districts receiving grant funds through this program may
use them to improve planning for all 4 phases of crisis planning. The US Department of Homeland Security also
provides funding to states and local jurisdictions for emergency-management planning, and some of this funding can
be provided to school districts or schools for emergency-management planning.

Despite the availability of grants, many school systems simply do not have the capacity to access these monies
and/or efficiently use the funding streams. According to results of a Governmental Accountability Office survey of
school districts, many school districts struggle to balance priorities relating to educating students and other admin-
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istrative responsibilities with activities for emergency
management. Challenges include a lack of emergency
equipment, staff training, and expertise in the area of
emergency planning.3

Studies focusing on recent national disasters have
concurred that there are several important deficiencies
in school preparedness for emergencies.6–8 In a 2004
survey of more than 2100 superintendents, most
(86.3%) reported having a disaster-response plan, but
fewer (57.2%) had a plan for prevention. Most (95.6%)
had an evacuation plan, but almost one third (30%) had
never conducted an evacuation drill. Almost one quarter
(22.1%) had no disaster plan provisions for children
with special health care needs, and one quarter reported
having no plans for postdisaster counseling. Almost half
(42.8%) had never met with local emergency medical
services (EMS) officials to discuss emergency planning.
Urban school districts were better prepared than rural
districts on almost all measures in the survey.9 Regional
differences were also evident. Districts within tornado
belts and earthquake/hurricane-prone areas may have
more of an impetus to create and practice plans com-
pared with districts located in regions where natural
disasters are rare.

Schools may also have to function as the de facto
mental health system for children and adolescents not
only in the recovery phase but also in the prevention
and preparedness stages. Currently, on average, only
one fourth of children in need of mental health care get
the help they need.10 Of those receiving care, 70% to
80% already receive some care in a school setting.11

Mental health and substance abuse issues are the most
common reasons for visits to school-based health cen-
ters.12 The capacity to meet the needs of posttraumatic
event counseling would add further stress to an already
underresourced system and requires additional financial
and resource preparedness.13

School disaster planning is a facet of larger commu-
nity planning and, therefore, requires coordinated plan-
ning and allocation of community resources. Plans
should be developed in partnership with other commu-
nity groups, including law enforcement, fire safety, pub-
lic health, EMS, and pediatric and mental health profes-
sionals. How these various groups interface varies by
region and whether the incident is of local, state, or
national significance.5 Although EMS traditionally in-
volved emergency medical technicians and ambulances,
today it encompasses all out-of-hospital care events
through emergency department management. In the
event of an emergency in a school or in the community
while a child is under school jurisdiction, EMS also includes
school nurses, teachers, and other school staff. In addition,
schools play a role in medical surge capacity (the ability of
health care systems to adequately care for large numbers of
patients). Schools lend space (eg, shelter, temporary clinics,
morgues) and sometimes supplies (eg, school meal diver-
sion) to the community during times of crisis.

Yet, even if there is coordination of planning, com-
munity members at large may not be aware of a school
district’s and/or an individual school’s emergency plans.
Without community understanding of the school plan,

parents separated from their children may amplify the
crisis by their well-meaning efforts to reach their chil-
dren. Without participation in planning, primary care
clinicians cannot be expected to assist with a coordinated
and integrated response and/or recovery. When com-
munity agencies are involved in the prevention stage of
planning, they can reinforce prevention messages that
may help decrease the extent of the crisis, such as infec-
tion-control measures for preventing the spread of pan-
demic influenza and messages about bullying, parent
education/guidance, and media education for violence
prevention.

Because each district and each school has a unique set
of parameters that affect disaster planning, there is no
one ideal school crisis plan.4 However, the same stages in
school disaster planning occur for each type of crisis.
These stages, as viewed through the school lens, are
outlined below.

Mitigation and Prevention
The goal of mitigation is to minimize the effect of the
hazardous event and decrease the need for response, as
opposed to simply increasing response capability. From
school violence to floods to pandemic influenza, there
are measures that schools can take to decrease the risks
of these events to children. An important first step is for
the school or community to identify situations they
could be facing on the basis of geography, community
trends, school incident data, and other factors.

To address school violence concerns, schools can re-
view their incident data and assess their violence- and
injury-prevention strategies and initiatives to improve
the school environment. If gang activity is common in
the neighborhood, partnerships with law enforcement
may be essential to ensure safe arrival and departure
from school. The Office of Juvenile Justice and Delin-
quency Prevention supports Blueprints for Violence Pre-
vention, a national violence prevention initiative to
identify violence prevention programs that are effective
and evidence based.14 From overall improvement of
school climate to classroom curricula on antibullying to
individual and group counseling programs, there is
much that schools can do to maintain safety. Commu-
nity mental health linkages, if they are available, are
important prevention and mitigation resources.

Communicable-disease mitigation can involve sur-
veillance and health education. School absenteeism logs
may be helpful as part of syndromic surveillance systems
that monitor key community data to detect unusual
symptom or illness patterns. Awareness of infection-
control measures (ie, use of cough and sneeze etiquette,
good hand hygiene, and appropriate sanitation tech-
niques) can decrease disease transmission and can be
incorporated easily into classroom culture. These efforts
are important in the regular cold and influenza season
but assume a more critical function if a pandemic begins
to unfold.

To address environmental disasters such as toxic
spills, hurricanes, tornadoes, floods, and earthquakes,
schools should be having discussions with the local com-
munity-planning infrastructure, such as local emergency
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planning committees (LEPCs). These groups identify and
catalog potential hazards and resources to mitigate di-
sasters, when feasible, and write emergency plans. The
local emergency-planning infrastructure can work with
schools to address local environmental hazards or vul-
nerabilities and provide resources for examining the
school risk potential. The schools can then translate this
information into school protocol so that appropriate es-
sential responses of schools and students can occur.

Preparedness
During the preparedness stage, the school district, as
well as the individual schools in the district, identify
school crisis teams and clearly delineate the roles that
staff would play during emergencies. The crisis teams
work with community stakeholders involved in crisis
planning (such as LEPCs) and link internal crisis plan-
ning to the other community crisis plans. The school
crisis teams should assess the medical equipment as well
as mental health and other resources available in the
school environment. Children with special health care
needs must be identified and have valid emergency care
plans in place, including plans for managing both indi-
vidual emergencies related to the child’s illness and
plans to manage the complex medical needs of the stu-
dent in the event of a larger community emergency. The
emergency information form, developed by AAP and the
American College of Emergency Physicians, is useful in
developing both an individual health plan and an emer-
gency care plan.15 Also, children with special health care
needs require additional disaster-preparedness planning.
Students in wheelchairs may need evacuation chairs
that can glide down stairwells when the elevator is in-
operable. Multiple evacuation routes need to be pre-
planned, and assistance staff members need to be as-
signed for these children. Medication availability during
a prolonged lockdown or shelter-in-place situation poses
a challenge for students with diabetes and other chronic
diseases.15 The Emergency Medical Services for Children
National Resource Center, in association with the Na-
tional Association of School Nurses, has compiled a list of
minimal essential emergency equipment and resources
that should be available in all schools.16 In the event of a
large-scale emergency, day-to-day supplies for manag-
ing individual student emergencies may not be suffi-
cient.

Police, public health officials, firefighters, and other
members of the local disaster-response infrastructure are
versed in the Incident Command System, a federally
supported system designed to effectively and efficiently
manage incidents by integrating agencies, personnel,
procedures, equipment, and communications under a
common organizational structure. School administrators
should collaborate with LEPCs or equivalent agencies so
that the school plan is integrated with the Incident Com-
mand System. This is the stage at which the challenges of
integrating the internal school response with the exter-
nal school response system are addressed. These chal-
lenges include the schools’ ability to effectively commu-
nicate with the rest of the community, including use of
a shared incident command vocabulary and alignment

of communication devices such that fire, police, school,
and other LEPC members are on the same radio fre-
quency. Practice of the plans through drills and commu-
nity-wide exercises ensures that gaps will be identified
and weaknesses will be addressed.17 Online self-paced
courses in the Incident Command System are available
through the Federal Emergency Management Agency
(FEMA) Emergency Management Institute as part of the
National Incident Management System. These courses
were designed for people who have emergency-manage-
ment responsibilities as well as the general public.18

A key challenge that school districts face during prep-
aration relates to lockdowns, evacuations, and reloca-
tions. Issues to be addressed include responding to
various scenarios, developing plans to transport children
when there are not enough buses, having a mechanism
to track which children are where, and putting a system
in place that ensures children are kept safe during evac-
uation, are relocated to a place that is appropriate for
children, and are released to the most appropriate family
member. Additional information (including an algo-
rithm to assist in decision-making) can be found online
within the US Department of Education’s resource,
“Practical Information on Crisis Planning: A Guide for
Schools and Communities” (www.ed.gov/admins/lead/
safety/emergencyplan/crisisplanning.pdf).

One of the most important aspects of preparedness is
addressing parental understanding of the emergency
plan and the reunification process. Classrooms should be
equipped with “jump-and-go” folders that contain emer-
gency contact information, individual health plans,
name tags, and other critical information for all students,
particularly the youngest ones. These packets go with
the teacher if there is an evacuation. Parents should be
informed annually and reminded in advance of high-risk
seasons about the district’s and individual school’s emer-
gency plans, including the differences between lock-
down, shelter-in-place, evacuation, and relocation. Par-
ents should clearly understand that well-meaning
attempts to approach a school in crisis could direct re-
sources away from children, undermine emergency ef-
forts, and increase risk to students. Schools need to have
multiple media outlets to accurately inform parents, in-
cluding those with limited English proficiency. A de-
tailed plan to reunite children and parents once the crisis
has been resolved should be communicated to parents
before any crisis occurs. Emergency consent protocols
should be reviewed for appropriateness and relevance to
large-scale emergencies.

Communication venues (eg, television and radio
broadcasts) should consider school issues when planning
disaster-preparedness strategies. Local media outlets
should be prepared to place emergency public informa-
tion ahead of other news to increase media attention
given to disaster-preparedness efforts. Existing Web sites
can be reviewed for their capacity to provide real-time
updates.19

If a disaster occurs and cell phone use is increased, cell
phone towers are typically overwhelmed, yet text mes-
saging, e-mailing, etc, still may work. Ham radios and
2-way radios (“walkie talkies”) work between people
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who are near each other. Hand-held satellite phones or
a satellite phone unit (which requires a contract) are best
in worst-case scenarios. In severe situations, word of
mouth and hand-painted signs may have to be used.
Last, once telephone systems are up and running, voice
messages can be a good way to communicate. Many
school districts are using technology (eg, automated call-
outs, simple voice mail, or automatic call forwarding to
another location) to address parent notification and
maximize communication.

Response
The response phase is when the planning and prepara-
tion efforts are put to the test. The school crisis team is
activated, and the routines, which ideally have been
practiced and fine-tuned, are rolled out depending on
the nature of the crisis. The ideal response involves
practiced collaboration with the LEPC and the commu-
nity response team and use of the Incident Command
System.4,20 In this response, school nurses, teachers, and
other school staff become a seamless part of EMS. Dur-
ing the response, and not just during recovery, it is
important to identify children who are having trouble
coping and address any developing mental health con-
cerns.

School facilities are often designated as disaster evac-
uation shelter sites. These venues provide shelter for
many who have lost their homes as a result of disaster
and also provide an opportunity for school officials to
assess family and child needs. Likewise, disaster recovery
centers operated by FEMA are set up in heavily affected
communities to support the reestablishment of infra-
structure and the provision of food, supplies, health care,
and human services. It is recommended that school dis-
trict officials, including mental health professionals, be
present in all disaster recovery centers to disseminate
information and provide guidance for parents seeking
support for their children.20

The media play an important role during this stage in
keeping the public, particularly parents, informed. The
parent-reunification plan is activated. From television
and radio broadcasts to Web sites to newspapers, the
redundant delivery of information via several sources
would help to fill in the gaps in the event of power
outages or other interruptions in services. During the
response, the community needs to be prepared for a
surge of external media organizations that would be
providing coverage of the event.

Recovery
The goal of recovery, from the school perspective, is to
restore the school’s infrastructure and return to learning
as soon as possible. Although returning to the classroom
does not ensure that children are ready to address learn-
ing tasks, evidence points to the restorative power of the
educational routine in guiding children through emo-
tional crises.20 The responsibilities of the community are
to support schools with the necessary mental health
resources and to determine which therapies are appro-
priate for school incorporation and which are based

more appropriately in the community. The AAP has a
disaster-preparedness Web site that offers resources for
health care professionals and laypersons on various aspects
of pediatric emergency and disaster readiness (www.aap.
org/disasters).

During this time, the effects on the students and staff
should be monitored, and the school system should de-
brief with the LEPC or equivalent group concerning the
lessons learned during the event. Anniversary planning
is also an important part of the prolonged recovery.4,21

CONCLUSIONS
The ongoing risk of natural disasters, such as hurricanes,
and a seemingly growing occurrence of man-made di-
sasters, such as school shootings, have underscored the
need for schools to have disaster plans that are uniquely
designed for the school culture and interface with the
larger community. Clear guidelines are only part of the
process. Schools must also have the resources and ex-
pertise to implement disaster plans. Pediatricians can
play important roles in the development and execution
of these plans as both medical home providers and
school physicians.

RECOMMENDATIONS
The following recommendations support the 4 stages of
school-based crisis planning and are compatible with
non–school-based recommendations for disaster pre-
paredness. These recommendations describe how the
school’s role highlighted in this statement relates to both
the pediatrician within the medical home and the school
health and safety team (school nurse, social worker,
school resource officer), including the school physician.
They are intended to assist both pediatricians and school
physicians in providing support to schools in their efforts
to prepare for disasters.

Recommendations for Pediatricians and Other Community
Clinicians
Pediatricians have a role in all aspects of emergency and
disaster planning for children.

● Pediatricians or their practices should know the names
and means of contacting the school physician(s)
(where available) and the school health and safety
team (school nurse, social worker, school resource
officer).

● Pediatricians should be familiar with AAP resources
on emergency and disaster preparedness (www.aap.
org/healthtopics/disasters.cfm and www.aap.org/
disasters).

● Pediatricians and/or their practices should, at a mini-
mum, familiarize themselves with their local commu-
nity and school districts’ disaster plans. Ideally, these
plans should have primary care clinician input in all 4
areas of crisis planning. Pediatricians should also be
aware of local EMS capabilities and key contacts.

● Pediatricians can be advocates for improved commu-
nication between school officials and local medical
and emergency officials in the preparation and prac-
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tice of an emergency plan, ensuring that prevention,
preparedness, response, and recovery components are
addressed and integrated into the larger community
plan. This improved communication includes linking
disaster planning at the hospitals where they have
privileges with school crisis and disaster planning.

● Pediatricians can share information about the school
district’s response plan with their emergency depart-
ment clinician colleagues and determine ways to en-
sure that the school district’s response plan is inte-
grated with the overall community disaster plan,
emergency medical system, and LEPC or other equiv-
alent groups.

● Pediatricians may opt to reinforce, through waiting-
room literature, the health-promotion and injury-pre-
vention messages of the school district(s). Examples
are violence-prevention messages, cough/sneeze eti-
quette and hand-hygiene behaviors, attendance po-
lices that do not encourage children who are ill to
attend school (to have perfect attendance), resources
for stressed families, and support for individual family
crisis planning.

● Reinforcing family awareness of the school district’s
crisis plan could be part of anticipatory guidance in the
medical home, particularly calling attention to the
school’s plan for parental notification in the event of
lockdown, shelter-in-place, or evacuation to an alter-
native site.

● Pediatricians and/or their practices should be aware of
the capacity for each school in the district to provide
on-site first aid and should assist the school in devel-
oping that capacity.

● Pediatricians may help develop school protocols on
absenteeism, psychosocial support, and disease sur-
veillance.

● Students with special health care needs will require
individual crisis plans to be developed and imple-
mented at the individual school level. Pediatric pri-
mary and specialty care providers should help families
and schools plan for prolonged sheltering or evacua-
tion of the medically fragile student and to use the
emergency information form.15

● Each community has idiosyncratic elements that pre-
dispose it to possible crises such as tornadoes, earth-
quakes, hurricanes, toxic chemical hazards, radiation,
and community violence. Pediatricians should have
an office-based disaster plan that reflects these hazards
and not only be prepared to treat the medical out-
comes of these crises but also be aware of the school
district’s attempts to prepare for these unique disaster
issues.

● As a crisis is unfolding, pediatricians should activate
their office-based plan (see www.aap.org/disasters/
pdf/DisasterPrepPlanforPeds.pdf for guidance on de-
veloping an office-based plan), follow the predeter-
mined community and school-based disaster plans,
and stay informed through the appropriate communi-
cation systems established in the planning process.

● Pediatricians should support efforts of schools to re-
turn to the learning mode as soon as possible.

● Assisting others in the school and community in rec-
ognizing symptoms of posttraumatic stress is an im-
portant role of the clinician. The medical community’s
collective sense of the emotional effects of a disaster
can help guide schools and staff in their continuing
interventions. Pediatricians also may participate in
those interventions, which can include trauma and
grief counseling.

Recommendations for School Physicians
Some school districts use physicians as medical consult-
ants, with some states mandating a school consultant per
district. The school physician is a critical member of the
school health and safety team (school nurse, social
worker, school resource officer). School physicians assist
in developing health-related policies and are a ready
source of information. They work closely with school
nurses and are often the bridge between the educational
community and primary care clinicians, emergency de-
partment clinicians, other health care professionals, first
responders, public health officials, and parents and, as
such, have a more in-depth involvement with the school
system. School physicians are, thereby, uniquely posi-
tioned to assist in developing school crisis-management
policies. The presence or absence of a school physician
does not preclude pediatricians from becoming involved
in the following activities:

● School physicians should support schools in develop-
ing a risk-potential profile at both the district and
individual school levels, including hazard identifica-
tion and effects on the physical facility and on people.
The risk can be environmental, as with hurricanes, or
man-made, as with terrorism and gang violence.

● School physicians should become trained in the FEMA
Incident Command System and the National Incident
Management Systems instruction.

● School physicians, depending on the school district
communication plan, should be prepared to serve as
spokespersons for medical queries.

● The school physician can assist in the review of inci-
dent data and assess the capacity for the violence-,
injury-, and communicable-disease–prevention strat-
egies to address the needs of the district and individual
schools.

● The school physician may assist with emergency edu-
cation and training for staff at individual schools so
that staff members are aware of their individual roles
in a crisis.

● The school physician should review plans for children
with special health care needs, addressing the school’s
capacity to meet the needs of these children in circum-
stances when the students will be evacuated or con-
tained for prolonged periods (ie, lockdown, shelter-in-
place). School physicians can help advocate for adequate
emergency supplies to address evacuation, shelter-in-
place, and lockdown needs, including classroom ca-
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pacity to have medical information readily available
for each student.

● The school physician, along with the school health
and safety team, should advocate for practice/drills of
the protocols and procedures.

● The role the school physician consultant plays will
vary depending on availability and should be prede-
termined by the consultant and school district.

● The school physician has a key role in reviewing the
details of the school’s plans for disaster response, ad-
herence to the emergency protocol, and the assess-
ment of the adequacy of services available and should
assist with refinement of the school’s crisis plan.

● The school physician should actively educate staff and
parents regarding common mental health reactions to
crisis (including symptoms that indicate a need for
treatment), strategies to promote resilience, and inter-
ventions to facilitate recovery. The plan should in-
clude possible interventions to facilitate the recovery
of students who develop mental health problems.

● The school physician can provide communication to
the health and mental health community about the
crisis/recovery needs of the school and can assist in
soliciting community linkages.

Recommendations for Public Policy
All levels of government have a clear, vested interest in
protecting the health and safety of children during a
disaster. Government can play a critical role in providing
clear guidelines and resources to schools to ensure that
every school does not need to “reinvent the wheel” and
can benefit from the work already completed by other
institutions similarly situated to develop optimal pre-
paredness plans and strategies.

Pediatricians, as experts in the physical, mental, so-
cial, and emotional health and well-being of children,
play a vital role in advocating on behalf of children and
their interests. To ensure that children’s unique needs
are appropriately addressed in planning for emergencies
and disasters, pediatrician representation should be in-
tegrated throughout all federal, state, and local emer-
gency and disaster planning activities. Working in con-
cert with the AAP on federal efforts, AAP chapters and
districts on regional and state efforts, and school admin-
istrators, emergency and disaster-preparedness experts,
child advocates, and others on local efforts, pediatrician
advocacy can ensure that children’s physical, mental,
social, and emotional needs are incorporated into all
emergency- and disaster-preparedness plans. The unique
needs of children, including those specific to age and
health status, should be addressed in such plans, and
pediatricians and pediatric medical/surgical subspecial-
ists are encouraged to participate in emergency- and
disaster-preparedness planning to ensure that children’s
needs are appropriately represented.

● The needs of children of all ages should be integrated
into federal, state, and local emergency and disaster
plans. Pediatricians and pediatric medical/surgical

subspecialists should participate at all levels of emer-
gency and disaster planning.

● Federal, state, and local disaster plans should recog-
nize that children are likely to be at school when a
disaster occurs. Disaster-readiness efforts must include
specific components to ensure appropriate care for
children of all ages and all stages of development,
including those with special health care needs, in
various school settings.

● Federal agencies should take a leadership role in pro-
viding schools with models for preparation, shelter-in-
place, evacuation, reunification of children with care-
givers, and other aspects of disaster preparedness. The
US Department of Education Web site (http://rems.
ed.gov) is a useful start but should be greatly ex-
panded.

● Federal and state government agencies should in-
crease the resources provided to school districts to
ensure that schools can prepare appropriately for di-
sasters that are likely to occur in their areas.

● State and local disaster drills and exercises should
include schools as potential direct or indirect sites of
disasters. Special attention should be given to evacu-
ation and reunification plans in these drills.

● Federal, state, and local disaster-response plans should
recognize possible problems that will occur if these
plans involve using schools as mass care sites. Such
plans would interfere with the need to restore educa-
tional services for children. State and local planning
groups should include representatives from the
schools in developing preparedness plans, especially,
but not only, if those plans include the use of school
buildings or other school resources for the purpose of
responding to a community disaster.

● Federal, state, and local disaster-response plans
should acknowledge that schools are a critical part
of society’s infrastructure that should be restored as
soon as feasible after a disaster to provide needed
continuity of care and education for children as well
as a safe place for them to be while their caregivers
return to work.
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Disclosure of Illness Status to Children and Adolescents With HIV
Infection

ABSTRACT. Many children with human immunodefi-
ciency virus (HIV) infection and acquired immunodefi-
ciency syndrome are surviving to middle childhood and
adolescence. Studies suggest that children who know
their HIV status have higher self-esteem than children
who are unaware of their status. Parents who have dis-
closed the status to their children experience less depres-
sion than those who do not. This statement addresses our
current knowledge and recommendations for disclosure
of HIV infection status to children and adolescents.

ABBREVIATIONS. HIV, human immunodeficiency virus; AIDS,
acquired immunodeficiency virus.

Disclosure of HIV infection status to children
and adolescents should take into consider-
ation their age, psychosocial maturity, the

complexity of family dynamics, and the clinical con-
text.

Many children with perinatally acquired human
immunodeficiency virus (HIV) infection and ac-
quired immunodeficiency syndrome (AIDS) are sur-
viving to middle childhood and some to adolescence.
By the end of 1997, there were over 8000 reported
cases of AIDS in children younger than 13 years and
over 3000 adolescents with AIDS.1 The median sur-
vival for children with perinatal HIV infection has
been reported to be between 8.6 to 13 years and
between 36% to 61% of infants with perinatally ac-
quired HIV are expected to survive to age 13 years2;
the median survival of children after a diagnosis of
AIDS is made is longer than 5 years.3 Consequently,
the disclosure of a diagnosis of HIV infection/AIDS
to a child is becoming an increasingly common clin-
ical issue. As some family members have been reluc-
tant to discuss the nature of the illness with their
infected child or adolescent, this statement gives
recommendations for disclosure of illness to HIV-
infected children and adolescents.

Considerable guidelines exist about the disclosure
of a chronic illness to a child. In general, disclosure is
geared to a child’s level of cognitive development4

and psychosocial maturity. For most illnesses, young
children receive simple explanations about the na-
ture of their illness and what their responsibilities are
in caring for themselves. The exact diagnosis and

prognosis of the disease are less important in early
discussions with young children. As children ma-
ture, they should be fully informed of the nature and
consequences of their illness and encouraged to ac-
tively participate in their own medical care. Children
with a variety of chronic diseases, including those
with cancer, have exhibited better coping skills and
fewer psychosocial problems when appropriately in-
formed about the nature and consequences of their
illness.5,6

Nevertheless, some parents and health care pro-
fessionals are reluctant to inform children about their
HIV infection status. Data from several centers indi-
cate that between 25% and 90% of school-age chil-
dren with HIV infection/AIDS have not been told
they are infected.7–9 Some of the reasons given by
family members for not disclosing HIV infection/
AIDS status are similar to reasons expressed by par-
ents of children with other serious diseases, which
include concerns about the impact that disclosure
may have on a child’s emotional health and fear by
the parents that the knowledge will negatively affect
a child’s will to live. Additional reasons often given
by parents of HIV-infected children include a sense
of guilt about having transmitted infection to the
child, anger from the child related to knowledge of
perinatal transmission, and fear of inadvertent dis-
closure by the child. Disclosure of status by the child
may lead to stigmatization, discrimination, or ostra-
cism toward the child and other family members.
Health care professionals and families are also con-
cerned about the difficulty children have keeping a
“secret” and limiting the disclosure to selected per-
sons.

Parents may choose not to disclose the health sta-
tus to their child because of difficulty in coping with
their own illness. Denial is common, and parents
may not be able to deal with their own infection with
HIV or that of a family member. Accepting the full
consequences of illness within a family and learning
to cope can be a lengthy process for individuals with
any chronic disease. Failure to cope with illness ap-
propriately may signify psychosocial dysfunction
that merits specific counseling and therapy for par-
ents. Furthermore, while parents may be making
requests for nondisclosure based on what they be-
lieve is best for their child, physicians also have a
responsibility to make an independent assessment of
a child’s readiness for disclosure.

Families desiring to protect their children from
certain problems by concealing information risk hav-
ing encounters with other issues. Children may de-

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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velop inappropriate and hurtful fantasies about their
illness. A conspiracy of silence surrounding children
infected with HIV may isolate them from potential
sources of support. In the unfortunate event of the
death of a parent, the opportunity is lost for children
to discuss their illness with that parent. Children also
may inadvertently learn of the nature of their illness
in a manner that is not supportive. If children find
out their infection status from someone other than a
parent, they may feel unable to confide in their par-
ent or feel a need to conceal that they are aware of
their diagnosis.

Studies on the impact of HIV infection/AIDS
disclosure to children are limited.7,8,10,11 Prelimi-
nary work suggests, however, that children who
know their HIV status have higher self-esteem
than infected children who are unaware of their
status. Parents who have disclosed the status to
their children experience less depression than
those who do not.7 Disclosure should not only take
into consideration the child’s age, maturity, and
the complexity of family dynamics, but the clinical
context as well.8,10,11 In critically ill children, issues
of dying rather than disclosure may be more ap-
propriate to address.

Pediatricians may serve as advocates for children
in their care to their parents. For adolescents, the
American Academy of Pediatrics has established that
health care professionals have an ethical obligation
to provide counseling to respond to the needs of
adolescent patients and to insure that adolescents
have an opportunity for examinations and counsel-
ing apart from their parents.12 Consequently, physi-
cians should provide full disclosure of HIV status to
their adolescent patients. Physicians are also obli-
gated to encourage adolescents to involve their par-
ents in their care. Adolescents need to be informed
about their illness to assist in their own care and to
reduce the risk of transmitting the infection to others
through unprotected sex or behaviors associated
with illicit drug use.12,13

Pediatricians should anticipate the need for
eventual disclosure when caring for HIV-infected
children. Although physicians can listen to and
discuss with parents potential reluctance to dis-
close, pediatricians should not accept parental or
guardian requests to withhold the diagnosis under
all circumstances. Pediatricians need to inform
parents that if older children question them about
their HIV infection status they will answer direct
questions truthfully. Although disclosure should oc-
cur in a supportive environment that optimally in-
cludes knowledgeable professionals and parents,
some parents may decide to have professionals as-
sume this responsibility. Ongoing counseling is re-
quired throughout the child’s infection to obtain pa-
rental understanding of the importance of
disclosure.13

The American Academy of Pediatrics recommends
the following for disclosure of HIV infection/AIDS
status to children and adolescents:

1. Parents and other guardians of an HIV-infected
child should be counseled by a knowledgeable

health care professional about disclosure to the
child of their infection status. This counseling may
need to be repeated throughout the course of the
child’s illness.

2. Disclosure of the diagnosis to an HIV-infected
child should be individualized to include the
child’s cognitive ability, developmental stage,
clinical status, and social circumstances.

3. In general, younger children, if symptomatic with
illness, are most interested in learning what will
happen to them in the more immediate future.
They do not need to be informed of their diagno-
sis, but the illness should be discussed with them.
If children are informed of their diagnosis, con-
siderable effort should be directed toward elicit-
ing and addressing their fears and mispercep-
tions.

4. The American Academy of Pediatrics strongly en-
courages disclosure of HIV infection status to
school-age children. The process for disclosure
should be discussed and planned with the parents
and may require a number of visits to assess the
child’s knowledge and coping capacity. Older
children have a better capacity to understand the
nature and consequences of their illness. Consid-
erable effort will need to be directed to facilitate
coping with the illness. Symptomatic children,
particularly those requiring hospitalization,
should be informed of their HIV status. The like-
lihood of children inadvertently learning about
their status in a hospital setting is high. Disclosure
should optimally be conducted in a controlled
situation with parent(s) and knowledgeable pro-
fessionals.

5. Adolescents should know their HIV status. They
should be fully informed to appreciate conse-
quences for many aspects of their health, includ-
ing sexual behavior.

6. Adolescents also should be informed of their HIV
status to make appropriate decisions about treat-
ment and participation in clinical treatment trials.
Physicians should also encourage adolescents to
involve their parents in their care.
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CLINICAL REPORT

Distinguishing Sudden Infant Death
Syndrome From Child Abuse
Fatalities
AMERICAN ACADEMY OF PEDIATRICS

Kent P. Hymel, MD, and the Committee on Child Abuse and Neglect

NATIONAL ASSOCIATION OF MEDICAL EXAMINERS

ABSTRACT
Fatal child abuse has been mistaken for sudden infant death syndrome. When a
healthy infant younger than 1 year dies suddenly and unexpectedly, the cause of
death may be certified as sudden infant death syndrome. Sudden infant death
syndrome is more common than infanticide. Parents of sudden infant death
syndrome victims typically are anxious to provide unlimited information to pro-
fessionals involved in death investigation or research. They also want and deserve
to be approached in a nonaccusatory manner. This clinical report provides pro-
fessionals with information and suggestions for procedures to help avoid stigma-
tizing families of sudden infant death syndrome victims while allowing accumu-
lation of appropriate evidence in potential cases of infanticide. This clinical report
addresses deficiencies and updates recommendations in the 2001 American Acad-
emy of Pediatrics policy statement of the same name.

INTRODUCTION
Approximately 50 years ago, the medical community began a search to understand
and prevent sudden infant death syndrome (SIDS).1,2 Almost simultaneously,
medical professionals were awakened to the realities of child abuse.3–6 Since then,
public and professional awareness of SIDS and fatal child abuse during infancy has
increased steadily. More recently, well-validated reports of child abuse and infan-
ticide—intentional suffocation presenting as apparent life-threatening events
(ALTEs) and/or apparent SIDS—have appeared in the medical literature and in
the lay press.7,8 The differentiation between SIDS and fatal child abuse can be a
critical diagnostic decision.9 Additional funding for research into the causes and
prevention of SIDS and child abuse is needed.

For more than a decade, SIDS (also called crib or cot death) has been defined as
the sudden death of an infant younger than 1 year that remains unexplained after
thorough case investigation, including performance of a complete autopsy, exam-
ination of the death scene, and review of the clinical history.10 Very recently, an
expert panel of pediatric and forensic pathologists and pediatricians proposed a
new definition of SIDS that is stratified to facilitate research, administrative, and
vital-statistics purposes.11 SIDS is the most common cause of death for children
between 1 and 6 months of age. The incidence of SIDS peaks between 2 and 4
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months of age. Approximately 90% of SIDS cases occur
before the age of 6 months.12

SIDS is suspected when a previously healthy infant,
usually younger than 6 months, apparently dies during
sleep, prompting an urgent call for emergency assis-
tance. Often, the infant is fed normally just before being
placed in bed to sleep, no outcry is heard, and the infant
is found in the position in which he or she had been
placed at bedtime or naptime. In some cases, cardiore-
spiratory resuscitation initiated at the scene is continued
without apparent beneficial effect en route to the hos-
pital, where the infant is finally declared dead. Evidence
of terminal motor activity, such as clenched fists, may be
seen. There may be serosanguineous, watery, blood-
tinged, frothy, or mucoid discharge coming from the
nose or mouth. Skin mottling and postmortem lividity in
dependent portions of the infant’s body are commonly
found. Review of the medical history, scene investiga-
tion, radiographs, and autopsy are unrevealing.

Despite extensive research, our understanding of the
causes of SIDS remains incomplete.13 The discovery of
abnormalities in the arcuate nucleus of the brainstems of
some SIDS victims suggests that true SIDS cases likely
reflect delayed development of arousal, cardiorespira-
tory control, or cardiovascular control.14,15 When the
physiologic stability of such infants becomes compro-
mised during sleep, they may not arouse sufficiently to
avoid the noxious insult or condition.16

The SIDS rates are 2 to 3 times higher among black,
Alaska native, and some American Indian populations.
SIDS has been linked epidemiologically in research stud-
ies to prone sleep position, sleeping on a soft surface, bed
sharing, maternal smoking during or after pregnancy,
overheating, late or no prenatal care, young maternal
age, prematurity, low birth weight, and male gen-
der.13,17–25 To date, no definitive evidence establishes cau-
sality between SIDS and recurrent cyanosis, apnea,
ALTEs, or immunizations during infancy.

In recent years, national campaigns aimed at reducing
prone sleeping during infancy have succeeded in dra-
matically decreasing the prevalence of prone positioning
and may be associated with a decrease in the incidence
of SIDS in the United States and in other countries.16,26–31

Many of these educational campaigns have also empha-
sized prompt evaluation and treatment of sick infants,
appropriate immunizations, breastfeeding, and avoid-
ance of bed sharing, overheating, overdressing or over-
bundling, gestational or postnatal passive smoke expo-
sure, and soft sleep materials or surfaces.

SIDS: A DIAGNOSIS OF EXCLUSION
The diagnosis of SIDS is exclusionary and requires a
complete autopsy, investigation of the circumstances of
death,32 and review of case records that fail to reveal
another cause of death. Infant deaths without such a
comprehensive death investigation and infants that are

autopsied and whose deaths are carefully investigated
but reveal substantial and reasonable uncertainty re-
garding the cause or manner of death should be desig-
nated as “undetermined.” Examples of undetermined
cases include suspected (but unproven) infant death at-
tributable to infection, metabolic disease, asphyxiation,
or child abuse.

A diagnosis of SIDS reflects the clear admission by
medical professionals that an infant’s death remains un-
explained. A young infant’s death should be ruled as
“attributable to SIDS” when all of the following are true:

● a complete autopsy is performed, including examina-
tion of the cranium and the cranial contents, and
autopsy findings are compatible with SIDS;

● there is no evidence of acute or remote inflicted
trauma, significant bone disease, or significant and
contributory unintentional trauma, as judged by skel-
etal radiologic survey,33 postmortem examination, and
reliable clinical history;

● other causes and/or mechanisms of death are suffi-
ciently excluded, including meningitis, sepsis, aspira-
tion, pneumonia, myocarditis, trauma, dehydration,
fluid and electrolyte imbalance, significant congenital
defects, inborn metabolic disorders, asphyxia, drown-
ing, burns, or poisoning;

● there is no evidence of toxic exposure to alcohol,
drugs, or other substances; and

● thorough death- and/or incident-scene investigation
and review of the clinical history reveal no other cause
of death.

CHILD ABUSE FATALITIES BY SUFFOCATION
In some cases, it may be difficult or impossible to differ-
entiate between a natural unexplained infant death, an
unintentional or accidental infant death, and an unnat-
ural (intentional) infant death. Recent literature has
suggested that the index of suspicion for unnatural death
should be higher, particularly in families in which an
unexplained infant death has occurred previously.34

More recent publications, however, provide some reas-
surance that a percentage of recurrent, unexplained in-
fant deaths may be, in fact, natural.35,36

Estimates of the incidence of infanticide among cases
designated as SIDS range from less than 1% to 5%.7,9,37–39

The parents of some infants with recurrent ALTEs have
been observed trying to suffocate and harm their in-
fants.7,40 In Great Britain, covert video surveillance was
used to assess child abuse risk in 39 young children
referred for evaluation of recurrent ALTEs.7 Abuse was
revealed in 33 of 39 cases, with documentation of inten-
tional suffocation observed in 30 patients. Among 41
siblings of the 39 infants in the studies, 12 had previ-
ously died suddenly and unexpectedly. Although 11 of
these deaths had been classified as SIDS, 4 parents later
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admitted to suffocating 8 of these siblings. Other cases
previously thought to be multiple SIDS cases within a
family40,41 have been revealed to be cases of serial homi-
cide by suffocation.8,34

It is difficult, if not impossible, to distinguish at au-
topsy between SIDS and accidental or deliberate suffo-
cation with a soft object.42 However, certain circum-
stances could indicate the possibility of intentional
suffocation, including

● recurrent cyanosis, apnea, or ALTEs occurring only
while in the care of the same person;

● age at death older than 6 months;

● previous unexpected or unexplained deaths of 1 or
more siblings;

● simultaneous or nearly simultaneous death of twins43;

● previous death of infants under the care of the same
unrelated person44; or

● evidence of previous pulmonary hemorrhage (such as
marked siderophages in the lung).

MANAGEMENT OF SUDDEN UNEXPECTED INFANT DEATH
Most sudden infant deaths occur at home. Parents are
shocked, bewildered, and distressed. Parents who are
innocent of blame in their child’s death often feel re-
sponsible nonetheless and imagine ways in which they
might have contributed to or prevented the tragedy.45

The appropriate medical professional response to every
child death must be compassionate, empathic, support-
ive, and nonaccusatory. Inadvertent comments, as well
as unnecessary questioning by medical personnel and
investigators, are likely to cause additional stress. It is
important for those in contact with parents during this
time to remain nonaccusatory even while conducting a
thorough death- and/or incident-scene investigation.

Personnel on first-response teams should be trained
to make observations at the scene, including position of
the infant, marks on the body, body temperature and
rigor, type of bed or crib and any defects, amount and
position of clothing and bedding, room temperature,
type of ventilation and heating, and reaction of the
caregivers. Guidelines are available for investigation of
the circumstances of sudden, unexplained infant
deaths.32,37 Paramedics and emergency department per-
sonnel should be trained to distinguish normal findings,
such as postmortem anal dilation and lividity, from
trauma attributable to abuse.46,47

When a previously healthy infant has died unexpect-
edly in the absence of external evidence of injury or
initial history/scene findings suggestive of another
cause/manner of death, then a preliminary diagnosis of
“possible SIDS” may be given. Assignment of this pre-
liminary diagnosis should not limit or prevent subse-
quent thorough case investigation. Parents should be

informed that other causes and mechanisms of death
will be excluded only by thorough investigation of the
circumstances of death, postmortem examination, and
review of case records. It should be explained to parents
that these procedures might enable them and their phy-
sician to understand why their infant died and how
other children in the family, including children born
later, might be affected. Only after completion of a thor-
ough case investigation (including performance of a
complete autopsy, examination of the circumstances of
death, and review of the clinical history) that does not
reveal another cause of death should a diagnosis of SIDS
be assigned as the cause of death.

Depending on local protocols and statutes, if permit-
ted by the medical examiner, the family may be given an
opportunity to see and hold the infant once death has
been pronounced. It is suggested that an unrelated ob-
server remain with the family throughout this period to
serve as a witness should issues regarding postmortem
artifacts arise later. A protocol48 may help in planning
how and when to address the many issues that require
attention, including baptism, grief counseling, funeral
arrangements, religious support, termination of breast-
feeding, and the reactions of surviving siblings.45,49 All
parents should be provided with information about sud-
den infant death50,51 and the telephone number of the
local SIDS support group.48

Controversy exists in the medical literature regarding
the likelihood of a repetition of SIDS within a sibship.52–55

When an infant’s sudden and unexpected death has
been thoroughly evaluated and alternate genetic, envi-
ronmental, accidental, or inflicted causes of death have
been carefully excluded, parents should be informed
that the risk of SIDS in subsequent children is not likely
increased. Although repetitive sudden and unexpected
infant deaths occurring within the same family should
compel investigators to consider the possibility of serial
homicide,8 it is important to remember that serial infant
deaths within a sibship can also be explained by a fatal,
inheritable disorder, 2 separate and unrelated natural
disease processes, or an unrecognized environmental
hazard.

In many states, multidisciplinary teams have been
established to review child fatalities.56,57 Ideally, a multi-
disciplinary death-review committee should include a
child welfare/child protective services social worker, a
law enforcement officer, a public health officer, the
medical examiner/coroner, a pediatrician with expertise
in child maltreatment, a forensic pathologist, a represen-
tative of the emergency medical services (EMS) system,
a pediatric pathologist, and the local prosecutor. The
proceedings of multidisciplinary death-review commit-
tees should remain confidential. Sharing data among
agencies helps to ensure that deaths attributable to child
abuse are not missed and that surviving and subsequent
siblings are protected. Some child-fatality teams rou-
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tinely review infant deaths attributable to apparent
SIDS.

THE IMPORTANCE OF AUTOPSY, SCENE INVESTIGATION,
AND CASE REVIEW
The failure to differentiate fatal child abuse or other
causes of death from SIDS is costly. In the absence of
postmortem examination, investigation of the circum-
stances of death, and case review, child maltreatment is
missed, familial genetic diseases go unrecognized, public
health threats are overlooked, inadequate medical care
goes undetected, product-safety issues remain unidenti-
fied, and progress in understanding the etiology of SIDS
and other causes of unexpected infant death is delayed.
Inaccurate vital statistics lead to inappropriate allocation
of limited health care resources. By thoroughly investi-
gating apparent SIDS cases, the potential hazards of de-
fective infant furniture, water beds, and bean-bag mat-
tresses have been identified and remedied.58,59

If appropriate toxicological tests are not performed,
infant deaths attributable to accidental or deliberate poi-
soning will be missed.46,60 For example, occult cocaine
exposure is potentially lethal. One review of autopsies
performed on stillborns and newborns in Los Angeles,
California, in the early 1990s found that 17 (40%) of 43
infants who died before 2 days of age without an obvious
cause of death at autopsy had toxicological evidence of
cocaine exposure. Obviously, these exposures represent
intrauterine exposures.61 Although the age and circum-
stances of death of these infants would exclude them
from the SIDS population, it is enlightening to review
the percentage of occult exposure in this population. A
second review of 600 infant deaths revealed evidence of
cocaine exposure in 16 infants (2.7%) younger than 8
months who died suddenly and unexpectedly.62 “Lethal”
concentrations of cocaine and many other drugs in in-
fancy are not yet established.

Neither child abuse nor SIDS is rare. Some young
victims of nonlethal child maltreatment will die from
SIDS. In such cases, the failure to differentiate objec-
tively between fatal child abuse and SIDS could result in
an inappropriate criminal investigation and/or prosecu-
tion for homicide.

POSTMORTEM IMAGING
Radiographic skeletal surveys performed before autopsy
in cases of possible SIDS may reveal evidence of trau-
matic skeletal injury or skeletal abnormalities indicative
of a naturally occurring illness. Ideally, the skeletal sur-
vey should be performed in a manner comparable to that
recommended for living infants in whom abuse is sus-
pected63,64 and reviewed by a physician experienced in
identifying the subtle radiologic alterations seen with
abuse, as well as findings that may be confused with
inflicted injuries. Thorough documentation of all sites of
suspected skeletal injury may require additional proce-

dures that may include specimen resection, high-detail
specimen radiography, and histologic analysis. The pres-
ence of both old and new traumatic injuries identified on
skeletal survey before autopsy may suggest inflicted in-
juries and may lend focus to the postmortem examina-
tion, investigation of the circumstances of death, and
police investigation.33,65

PATHOLOGY
The American Academy of Pediatrics and the National
Association of Medical Examiners (NAME) endorse uni-
versal performance of autopsies on infants who die sud-
denly and unexpectedly by forensic pathologists experi-
enced in the diagnosis of SIDS.66 Postmortem findings in
cases of fatal child abuse most often reveal cranial inju-
ries, abdominal trauma (eg, liver laceration, hollow vis-
cous perforation, or intramural hematoma), burns, or
drowning as the cause of death.67–70 Although cytomeg-
alovirus inclusion bodies have been identified in some
infants who died suddenly and unexpectedly, a defini-
tive causal link between cytomegalovirus infection and
SIDS has not been established.71 Forensic pathologists
establish the diagnosis of SIDS by exclusion when, after
a thorough investigation including a complete autopsy,
they are unable to identify a specific cause for a child’s
death.46

Inborn errors of metabolism72–74 have been implicated
in a small percentage of sudden unexplained deaths in
infants with autopsy findings consistent with SIDS.
When repetitive, sudden, and unexpected infant deaths
occur within a sibship, thorough evaluation to exclude
or confirm an inborn error of metabolism is essential.
Analysis of blood and bile may facilitate diagnosis of a
fatal inborn error of metabolism. Blood tests for evalu-
ation of many metabolic disorders are now available at
low cost. Many medical examiners routinely screen all
victims of sudden unexpected infant death for inborn
errors of metabolism at autopsy. If an inborn error of
metabolism is suspected by autopsy findings (eg, hepatic
steatosis) or history (eg, previous unexpected deaths in
childhood in the family), then the forensic pathologist
may elect to retain additional tissues such as brain, liver,
kidney, heart, muscle, adrenal gland, and/or pancreas
for further analysis, pending the results of the postmor-
tem metabolic screening.

CONCLUSIONS
The following are important components in the evalua-
tion of sudden, unexplained infant deaths:

● accurate history taking by emergency responders and
medical personnel at the time of death and immediate
transmission of this historical information to the med-
ical examiner or coroner;

● prompt investigation of the scene32,37 at which the
infant was found lifeless or unresponsive and careful
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interviews of household members by knowledgeable
individuals with the legal authority and mandate to
conduct such investigations;

● appropriate consultations with available medical spe-
cialists (eg, pediatrician, pediatric pathologist, pediat-
ric radiologist, and/or pediatric neuropathologist) by
medical examiners and coroners;

● complete autopsy performed by a forensic pathologist
within 24 hours of death, including examination of
the all major body cavities including cranial contents,
microscopic examination of major organs, radio-
graphic examination, and toxicological and metabolic
screening;

● collection of medical history through interviews of
caregivers, interviews of key medical providers, and
review of previous medical charts;

● maintenance of an unbiased, nonaccusatory approach
to parents during the death-review process;

● consideration of intentional asphyxia in cases of un-
expected infant death with a history of recurrent cy-
anosis, apnea, or ALTEs witnessed only by a single
caregiver;

● use of accepted diagnostic categories on death certifi-
cates as soon as possible after review;

● prompt imparting of information to parents when re-
sults indicate SIDS or accidental or medical causation
of death; and

● review of collected data by locally based infant death-
review teams57 with participation of the medical ex-
aminer or coroner.
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CELLPHONES DON’T BELONG IN SCHOOL

“You’re a teacher in the New York City public school system. It’s September,
and you’re lecturing the class on the structure of an essay. Your students need
to know this information to pass your class and the Regents exam, and you,
of course, hope that one day our talented students will dazzle and amaze
English professors all over the country. You turn your back to write the
definition of ‘thesis’ on the chalkboard. It takes about 15 seconds. You turn
around to the class expecting to see 25 students scribbling the concept in their
notebook. Instead, you see a group of students who have sprung appendages
of technology. Jose has grown an earphone. Maria’s thumbs have sprouted a
two-way. Man Keung, recently arrived from China, is texting away on a cell
phone connected to his wrist. And Christina appears to be playing Mine
Sweeper on a Pocket PC on her lap. . . . But as a former New York City public
school teacher, I can tell you that cellphones don’t belong in the classroom.
A student with a cellphone is an uninterested student, one with a short
attention span who cares more about his social life than education.”

Scaccia J. New York Times. May 23, 2006
Noted by JFL, MD
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Guidance for the Clinician in Rendering Pediatric Care
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Pain Medicine, and Committee on Bioethics

Do-Not-Resuscitate Orders for Pediatric Patients Who
Require Anesthesia and Surgery

ABSTRACT. This clinical report addresses the topic of
preexisting do-not-resuscitate (DNR) orders for children
undergoing anesthesia and surgery. Pertinent issues ad-
dressed include the rights of children, surrogate deci-
sion-making, the process of informed consent, and the
roles of surgeons and anesthesiologists. The reevaluation
process of DNR orders called “required reconsideration”
can be incorporated into the process of informed consent
for surgery and anesthesia. Care should be taken to dis-
tinguish between goal-directed and procedure-directed
approaches to DNR orders. By giving parents or other
surrogates and clinicians the option of deciding from
among full resuscitation, limitations based on proce-
dures, or limitations based on goals, the child’s needs are
individualized and better served. Pediatrics 2004;114:
1686–1692; anesthesia, pediatric surgery, pediatrics, chil-
dren, resuscitation, cardiac arrest, respiratory arrest.

ABBREVIATIONS. DNR, do-not-resuscitate, CPR, cardiopulmo-
nary resuscitation, ASA, American Society of Anesthesiologists,
ACS, American College of Surgeons.

CONSIDERATIONS FOR CHILDREN WITH DO-
NOT-RESUSCITATE ORDERS WHO REQUIRE

ANESTHESIA AND SURGERY

In the 1970s, the Critical Care Committee at the
Massachusetts General Hospital developed the
original do-not-resuscitate (DNR) guidelines in

response to nursing requests for clarification of what
should be done when cardiopulmonary resuscitation
(CPR) was unwanted or believed to be unwarranted
by a patient or surrogate.1 DNR orders are clinically
and ethically appropriate when the burdens of resus-
citation exceed the expected benefit. Currently, all
hospitals seeking accreditation from the Joint Com-
mission on Accreditation of Healthcare Organiza-
tions are required to have a DNR policy in place.2–6

This policy should define a DNR order and describe
the guidelines for its inclusion on a patient’s medical
record. A DNR order is a written order by an attend-
ing physician and precludes resuscitative efforts be-
ing undertaken in the event of cardiopulmonary ar-

rest. DNR orders should not have implications
regarding the use of other therapeutic interventions
that may be appropriate for the patient, including
surgery and anesthesia.7,8

The controversial topic of DNR orders for patients
undergoing surgery and anesthesia has received
growing attention in the medical literature since the
early 1990s. However, the literature does not specif-
ically address the pediatric age group. For children,
DNR orders are written when (1) in the judgment of
the treating physician, an attempt to resuscitate the
child would not benefit the child and (2) the parent
or surrogate decision-maker (with the assent of an
age-appropriate child) expresses his or her prefer-
ence that CPR be withheld in the event that the child
suffers a cardiopulmonary arrest, as long as this is in
accordance with the child’s best interests.7,9 DNR
orders are written on the assumption that cardiopul-
monary arrest will be a spontaneous event that is the
culmination of the dying process of a child who has
a terminal illness or a poor quality of life. The di-
lemma surgeons and anesthesiologists are con-
fronted with regarding children with DNR orders
undergoing an operative procedure is twofold: (1)
anesthesia promotes some degree of hemodynamic
abnormality that may result in cardiopulmonary ar-
rest, and (2) many routine anesthetic manipulations
can be classified as resuscitative measures.

A number of hospitals across the nation still do
not have a policy that specifically addresses the ex-
tent to which DNR orders apply in the operating
room2,5,10,11 or have a policy that mandates suspen-
sion of DNR orders.9 According to 1 study, surgical
procedures are performed in �15% of patients with
DNR orders.12 The American Academy of Pediatrics
and the American Society of Anesthesiologists (ASA)
have issued guidelines on forgoing life-sustaining
medical treatment, issues of informed consent,13,14

and evaluation and preparation of pediatric patients
undergoing anesthesia.15 None of these policies ad-
dress in detail the approach to be taken when an
operative procedure is considered for a child with an
existing DNR order. This encounter includes the di-
lemmas of who should assume responsibility (ie, the
primary care physician, the surgeon, or the anesthe-
siologist) for discussing with the parent or surrogate
decision-maker the potential risks of cardiopulmo-

The guidance in this report does not indicate an exclusive course of treat-
ment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.
doi:10.1542/peds.2004-2119
PEDIATRICS (ISSN 0031 4005). Copyright © 2004 by the American Acad-
emy of Pediatrics.
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nary arrest during surgery and anesthesia, whether
the DNR order should be temporarily suspended
during the procedure, and how long a temporary
suspension should last if this option is chosen.

SURVEY OF SECTIONS ON SURGERY AND
ANESTHESIA

The relevance of this topic was assessed by distrib-
uting a survey to the 570 members of the Section on
Surgery and 293 members of the Section on Anesthe-
siology of the American Academy of Pediatrics in
1995. The survey was returned by 242 surgeons
(42.5%) and 107 anesthesiologists (36.5%). Demo-
graphic data on the respondents are shown in Table
1.

For each group, surgeons and anesthesiologists,
finite sample confidence intervals for proportions
were computed.16 The finite population correction
factor was used for hypotheses testing as needed.16

Statistical software used included SPSS version 10
(SPSS Inc, Chicago, IL [2000]) and StatXact version 4
(Cytel Software Inc, Cambridge, MA [2000]).

The majority of surgeons (88.8%) and anesthesiol-
ogists (86%) had been asked to operate on or provide
anesthesia to a child with a DNR order in place at the
time of surgery, and most indicated that they would
not refuse to provide these services. Most surgeons
(75.3%) and anesthesiologists (69.2%) would agree to
honor a DNR order during a palliative operative
procedure, but smaller percentages of surgeons
(49.6%) and anesthesiologists (46.7%) were willing to
honor a DNR order during an elective operative
procedure. More than 95% of surgeons and anesthe-
siologists discuss resuscitation issues before surgery
with parents of children who have standing DNR
orders, and a majority of each group felt that there
should be a hospital policy for children with DNR
orders in the operating room. Only 50.5% of anesthe-
siologists and 27.5% of surgeons stated that their
hospital has such a policy in place.

Surgeons and anesthesiologists then were asked
which resuscitation maneuvers should be withheld
during intraoperative arrest in a child with a DNR
order. Results are summarized in Table 2.

The majority of anesthesiologists (86%) and sur-

geons (94.7%) were willing to withdraw life support
at the request of the family a few days after surgery
if a child suffered an arrest in the operating room,
was resuscitated, and had an adverse change in qual-
ity of life. The majority of anesthesiologists (55.1%)
felt that the perioperative period ended when the
child left the recovery room, with only 38.2% of
surgeons agreeing (P � .0037). Many anesthesiolo-
gists (22.4%) and surgeons (39.5%) felt that the peri-
operative period should be extended until 24 hours
after surgery.

DISCUSSION
The medical literature contains some ambiguities

on the scope of a DNR order and the resuscitative
interventions it prevents during surgery and anes-
thesia. Resuscitative interventions may be broadly
defined as any maneuvers and techniques used to
prevent or reverse cardiopulmonary arrest.17 How-
ever, this definition is inappropriate in an operative
setting, because anesthetic agents routinely promote
cardiovascular instability.2,5,11,18 Perioperatively, re-
suscitative measures should only refer to the mea-
sures undertaken to restore life once a cardiopul-
monary arrest has occurred.8,19 Surveys of physicians
and patients with DNR orders confirm that clarifica-
tion is needed on the interpretation of a DNR order,
especially its applicability in the operating room.12,20–22

Physicians caring for children have a duty to re-
spect the wishes of the child and family, to do good
(beneficence), and to avoid harm (nonmaleficence),
which may lead to conflicting considerations for a
child with a DNR order. Some physicians believe
that honoring a DNR request harms a child by al-
lowing a potentially reversible death to occur. On the
other hand, the child’s welfare is best served by not
having a poor quality of life unnecessarily prolonged
and not having to endure ineffective therapy.23 Older
children and adolescents should be included in the
decision-making process (patient assent) when their
neurologic status, development, and level of matu-
rity allow. However, legally they require a surrogate
decision-maker to act on their behalf (surrogate or
parental permission).14 A child’s surrogate, usually a
parent, should be the person presumed to be the
most appropriate and capable to determine what
actions would be in the best interest of the child.
Conflicts arise when the parent or other surrogate
and/or child and the physician fail to agree on what
would be optimal care under a given set of circum-
stances.

Informed Consent
To respect the child’s and family’s wishes, physi-

cians must obtain informed permission from a parent
or surrogate before a child can undergo any medical
intervention including surgery and resuscitation. Or-
dinarily, resuscitation efforts do not require in-
formed consent, because they are deemed emergency
interventions and consent is implied. However, ter-
minally ill or severely disabled children and their
parents are often confronted with the decision of
whether resuscitation should be attempted in the

TABLE 1. Demographics of Respondents to Survey Regard-
ing DNR Orders

Pediatric
Surgeons

Pediatric
Anesthesiologists

Demographics
Median age, y 50 (35–81) 44 (32–63)
Median years in practice, y 18 (3–45) 11 (2–41)

Practice characteristics,* n (%)
Full-time university 132 (54.8) 55 (51.4)
University clinical affiliate 57 (23.4) 30 (28.0)
Private practice 68 (28.2) 26 (24.3)
Military 3 (1.2) 0 (0)

Hospital type,* n (%)
Children’s hospital 116 (49.2) 55 (51.4)
University hospital 95 (40.3) 36 (3.6)
Community hospital 53 (22.5) 17 (15.9)
Military hospital 2 (0.8) 0 (0)

* A small number of surgeons and anesthesiologists reported mul-
tiple affiliations.
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event the child’s underlying disease results in car-
diopulmonary arrest.

Customarily, physicians will approach the parent
or surrogate about instituting a DNR order when it is
felt that resuscitation of the child would not be ben-
eficial and would only prolong the time to death.22

When a parent or surrogate consents to a DNR order,
it is under the assumption that cardiopulmonary
arrest will be a direct consequence of the child’s
underlying disease. Surgery and anesthesia consti-
tute a change in the child’s medical status, because
they introduce additional risks to the patient. Be-
cause surgeons and anesthesiologists are rarely in-
volved in the original DNR decision, they cannot be
certain that the implications of the DNR status in the
perioperative setting were discussed with the pa-
tient’s parent (or other surrogate).3 Therefore, the
parent or surrogate, the surgeon, and the anesthesi-
ologist should reevaluate the DNR order for a child
who requires an operative procedure. This reevalu-
ation process has been called “required reconsidera-
tion”3 and should be incorporated into the process of
informed consent for surgery and anesthesia. Discus-
sions regarding consent under these circumstances
should be initiated by attending staff, particularly in
hospitals with residency teaching programs in which
residents may be routinely involved in the consent
process.

The surgeon and anesthesiologist must approach
the parents and child with compassion. There is of-
ten no previous relationship established between the
patient, parents, and surgical team, precluding a
brief preoperative assessment. “Active listening” is
essential. The parent or surrogate should be asked
about specific interventions and their understanding
of the relative merits of each of these interventions
during resuscitation (Table 3).15 Airway manage-
ment should be determined by what is mandated by
the child’s condition and the surgical procedure. Spe-
cific prohibition of tracheal intubation is problematic,
and beliefs and concerns must be carefully elicited
and discussed. Exceptions to the injunctions against
intervention should be specifically noted in the pa-
tient’s medical record. The parent may agree to a
temporary suspension of the DNR order during the
perioperative period. If so, the temporal end point to
the DNR suspension needs to be recorded as well. If
an agreement cannot be obtained after thorough dis-
cussion, the wishes of the informed parent or surro-

gate must prevail. In some cases, the parents may
feel that the burden of a therapy is not worth the
potential benefits and decline the procedure. When
an individual physician feels that the parent’s wishes
are inconsistent with his or her medical, ethical, or
moral views, the physician should withdraw from
the case after ensuring continuity of care13 and could
consider consulting the institutional ethics commit-
tee.

Role of the Surgeon
The following are operative interventions that

might be considered for a pediatric patient with a
DNR order:

1. Provision of a support device that will enable the
child to be discharged from the hospital (eg, gas-
trostomy tube or tracheostomy).

2. Urgent surgery for a condition unrelated to the
underlying chronic problem (eg, acute appendici-
tis in a terminal cancer patient).

3. Urgent surgery for a condition related to the un-
derlying chronic problem but not believed to be a
terminal event (eg, a pathologic fracture or bowel
obstruction).

4. A procedure to decrease pain.
5. A procedure to provide vascular access.

It is the duty of the operating surgeon to discuss
risks of a procedure with the parent or other surro-
gate of any pediatric patient, including how the pa-
tient’s condition might influence the risk of anesthe-
sia. The American College of Surgeons (ACS) issued

TABLE 2. Responses When Asked Whether Resuscitation Maneuvers Should Be Withheld During
Intraoperative Arrest in a Child With a DNR Order

Pediatric
Surgeons*

Pediatric
Anesthesiologists

P Value

Yes, % No Yes, % No

Maneuver
Positive-pressure ventilation 60 (26.7) 165 23 (21.5) 84 NS
Vasoactive drugs 93 (41.5) 131 34 (31.8) 73 .0005
Endotracheal intubation 63 (28.1) 161 22 (20.6) 85 NS
Defibrillation 166 (73.8) 56 65 (60.7) 42 .0092
Closed cardiac massage 175 (77.4) 51 36 (33.6) 71 �.00005

NS indicates not significant.
* Some respondents did not answer every question

TABLE 3. Potential Interventions During Resuscitation

Airway management
Supplemental oxygen
Oral airway
Bag and mask ventilation
Intubation

Arterial puncture
Needle thoracentesis
Chest tube insertion
Blood product transfusion
Invasive monitoring
Chest compressions
Defibrillation
Cardiac pacing
Arrest medications (epinephrine, atropine, sodium bicarbonate,

calcium, other vasoactive drugs)
Postoperative ventilatory support
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a statement to guide surgeons in operating on pa-
tients with an active DNR order.24 The ACS state-
ment does not make specific reference to patient
surrogates, although it is implied.24 It is expected
that the surgeon will advise parents or other surro-
gates and the child (if developmentally appropriate)
regarding operative risks and benefits and advocate
a policy of required reconsideration of previous
DNR orders. The results of all discussions should be
documented in the patient’s medical record. The sur-
geon should also ultimately convey the patient’s
wishes to the members of the entire operating room
team, help operating team members understand the
patient’s or surrogate’s wishes, and find alternate
team members to replace individuals who disagree
with the patient’s or surrogate’s wishes. With chil-
dren, the difficulty arises when there is no one who
is willing to honor a family’s wish to continue the
DNR status during the anesthesia and surgery. Stale-
mates such as this should be referred to the ethics
committee of the institution.

Role of the Anesthesiologist
In 1994 and 1999, the ASA released recommenda-

tions on caring for surgical patients with active DNR
orders.15 These guidelines explicitly reject the prac-
tice of automatically rescinding the DNR order be-
fore procedures involving the use of anesthesia, be-
cause this practice “may not sufficiently address a
patient’s rights to self-determination in a responsible
and ethical manner.”15 The purpose of required re-
consideration of DNR orders is to determine what is
best for the patient under the circumstances, not to
convince the patient and family to have the DNR
order suspended. The guidelines proposed by the
ASA clearly recommend that all physicians involved
in the case (primary physician, surgeon, and anes-
thesiologist) discuss together with the patient (or
other surrogate) the appropriateness of maintaining
the DNR order during the operation. The 1999 guide-
lines distinguish between goal-directed and proce-
dure-directed DNR orders.15 Model procedure-spe-
cific DNR documentation forms are published and
may be modified for individual hospital use.9

A goal-directed approach focuses on the patient’s
goals, values, and preferences rather than on indi-
vidual procedures. The primary goal is to do every-
thing to prevent the need for resuscitation, but if it
occurs, this approach recognizes that patients are
often less concerned with technical details of the
resuscitation than with more subjective and personal
issues regarding quality of life before and after re-
suscitation. This model promulgates an approach
that honors the family’s treatment goals while re-
flecting the reality and unique aspects of the periop-
erative environment. However, some anesthesiolo-
gists are uncomfortable with the indeterminate
nature of a goal-directed DNR order and have ethical
or legal concerns about having such crucial decisions
rest solely on their best judgment at the time of
arrest.

Goal-directed DNR orders may be less feasible if
the anesthesiologist and surgeon caring for the child

have not established a relationship with the family
before surgery. A procedure-directed approach may
be more appropriate in these circumstances, which
involves careful consideration of a series of specific
interventions that are likely to be used (Table 3).
Each must be placed in the context of the child’s
usual quality of life and likelihood of the ability of
the procedure to produce the desired effect, given his
or her unique physiology. This approach has limited
flexibility when an unexpected situation occurs.9

Perioperative suspension of the DNR order is con-
sidered by some anesthesiologists to be the ideal
compromise, because it enables the physician to act
without restraint while providing the patient with a
realistic chance of achieving the operative goals.10,25

Anesthetic agents and techniques may promote
some degree of hemodynamic and respiratory abnor-
mality, especially in patients with a deteriorated
health condition.2 The deliberate depression of vital
functions by the anesthetic may require resuscitative
measures to stabilize the patient.11 Consequently,
controversy about the use of these interventions
arises when the patient has a written DNR order.
Many of the routine anesthetic interventions per-
formed as part of operative maintenance are consid-
ered resuscitative measures under different circum-
stances. These interventions include the use of
paralytic agents, vasoactive drugs, blood products,
and positive-pressure ventilation. This overlap in ter-
minology promotes confusion and inconsistencies
among physicians on the interpretation of a patient’s
DNR order and what it implies in an operative set-
ting. Keffer and Keffer8,19 proposed that resuscitation
in the operating room be defined as “those measures
undertaken to reestablish cardiac rhythm once a car-
diac arrest has occurred.”8(p644) This definition estab-
lishes a simple end point beyond which a patient’s
wish not to be resuscitated would come into play.

The anesthesiologists’ concern for patient comfort
during the procedure may support perioperative
suspension of DNR orders. An active DNR order
restricts the physicians’ ability to treat any complica-
tions of their own procedure during anesthesia.
Faced with this dilemma, anesthesiologists are
forced to decrease the risk of cardiopulmonary arrest
by increasing hemodynamic stability through the use
of less anesthetic.2,11,26 For the patient, this may po-
tentially result in more discomfort and suffering.

One reason to distinguish DNR in the operating
room from DNR in other settings is the difference in
the success rate of CPR administered for a spontane-
ous cardiopulmonary arrest versus one that results
from anesthesia. Anesthetic-related arrests are be-
lieved to be more easily reversible because of the
immediate ability to respond and the controlled na-
ture of the event.3,19,26,27 One study of surgical pa-
tients suggested that when a cardiac arrest was as-
cribed to anesthesia, 92% of the patients were
resuscitated successfully.3,28 However, it is difficult
to determine how these statistics apply to terminally
ill patients with a DNR designation, because the
survey was very broad and inclusive. A more rele-
vant survey was conducted on 4301 seriously ill
adult patients, and a few underwent an operative
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procedure and had previously written DNR orders
in their medical records. Only 3 of the 57 patients
with DNR orders (5%) experienced an intraoperative
cardiopulmonary arrest, but all died within 5 days of
operation.29

Traditionally, CPR has been considered a success if
the patient survives the initial resuscitation effort.
For patients with DNR orders, the success of CPR
may be better gauged on the length of patient sur-
vival7 and expected quality of life after resuscitation.
Using this definition, CPR may be inappropriate
from the parent’s or surrogate’s viewpoint if resus-
citation has the overwhelming probability of result-
ing in patient suffering and only prolonging the time
to death.7 Anesthesiologists have the duty to inform
the parent or other surrogate of the risks and poten-
tial benefits of intraoperative resuscitation. Required
reconsideration as part of the process of informed
consent for anesthesia eliminates ambiguities and
misunderstandings associated with patients who
have DNR orders by providing anesthesiologists
with the opportunity to educate the parent (or other
surrogate) to become familiar with their values and
perceptions of the child’s quality of life and together
clarify how the child’s DNR order should be inter-
preted perioperatively. By giving parents or surro-
gates and clinicians the option of deciding from
among full resuscitation, limitations based on proce-
dures, or limitations based on goals, the child’s needs
are individualized and better served. Regardless of
the decision made by the parent or other surrogate,
the individual acting on behalf of the child must be
readily available for consultation during the proce-
dure. The ASA, like the ACS, advocates that physi-
cians withdraw from a case when they are unwilling
or unable to respect and implement a patient’s (or
other surrogate’s) decision to limit the use of resus-
citation.15,24

If DNR Orders Are Suspended: Qualification of
Perioperative Interval

If the family or medical personnel involved in a
child’s care choose to suspend DNR orders during
anesthesia and surgery, it is necessary to define the
duration of suspension.30 The physiologic effects of
anesthesia and surgery rarely terminate at the end of
the procedure, but the duration thereafter depends
on the anesthetic technique used and the type of
surgical procedure performed. The acute effects of
most anesthetic medications generally resolve within
several hours or 1 day after surgery, and most anes-
thesiologists visit the patient the day after a surgical
procedure and document recovery status in the pa-
tient record. Recovery of respiratory function after
surgery depends on preoperative pulmonary func-
tion, chronicity of illness, and length of the proce-
dure. Some patients will experience cardiopulmo-
nary arrest during or immediately after surgery,
which may be the result of an acute and reversible
complication. It is appropriate to use mechanical
ventilation after surgery as long as the patient con-
tinues to show significant and sustained improve-
ment in pulmonary function. Once the patient ceases
to recover or deteriorates, withdrawal of ventilatory

support should be considered. Generally speaking,
the suspension of DNR orders should continue until
the postanesthetic visit, until the patient has been
weaned from mechanical ventilation, or until the
primary physician involved in the patient’s care and
the family agree to reinstate the DNR order.

The surgeon and anesthesiologist should feel com-
fortable, and should be allowed, to reinstate a DNR
order intraoperatively through consultation with the
family under certain conditions. For example, if car-
diac arrest occurs during surgery and it is apparent
that the arrest is the result of an irreversible under-
lying disease or complication and that CPR would
only allow continued deterioration, the DNR order
should be reinstated. If resuscitation measures are
withheld and intraoperative arrest occurs, such a
death should be classified as “expected” for quality-
assurance purposes rather than “unexpected.” Ex-
pected deaths do not require mandatory quality-
assurance review.18,31

IMPLEMENTING “REQUIRED RECONSIDERATION”
Hospitals are encouraged to develop and maintain

written policies permitting the forgoing of life-sus-
taining treatment of patients, including children, in
appropriate circumstances.13 Once a DNR order is in
place according to accepted standards, it is important
that it be reviewed before surgery to determine ap-
plicability in the operating room and the postopera-
tive recovery period. Hospitals wishing to develop a
“required reconsideration” policy (Table 4) may
want to address the following elements:

• Include in the discussion with a child’s parent or
other surrogate information about the likelihood
of requiring resuscitative measures, a description
of these measures and their reversibility, the
chance of success, and possible outcomes with and
without resuscitation. Establish an agreement
about what, if any, resuscitative measures will be
instituted during the procedure.

• Make the decision to uphold or suspend a DNR
order on the basis of the planned procedure, the
anticipated benefit for the child, and the likelihood
of patient compromise as a result of the procedure.

• Document the salient features of the physician-
family discussion in the medical record.

• Communicate plans to honor an intraoperative
DNR order among relevant staff.

• Require any physician or other health care profes-
sional who is unwilling to honor a family’s refusal

TABLE 4. Required Reconsideration Options for Pediatric Pa-
tients With DNR Orders Who Require Anesthesia and Surgery

Full resuscitation
Perioperative suspension of DNR orders with qualification of
perioperative interval

Goal-directed approach
Focuses on patient goals, values, and preferences
Implies personal relationship between physician and patient/
family with understanding of quality-of-life concerns
Most subjective approach

Procedure-directed approach
Specific interventions (see Table 3) placed in context of child’s
quality of life are each reviewed prior to procedure
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of resuscitation to withdraw from the case and
allow others to assume care. The withdrawing
physician or health care professional should make
a conscientious effort to identify another physician
who is willing to honor the DNR request.13

• Recognize that a patient’s or surrogate’s decision
to refuse intraoperative resuscitation can be com-
patible with the provision of therapeutic measures
to treat conditions other than arrest. This decision
does not necessarily imply limits on other forms of
care such as intensive care.

• If the family chooses to rescind the DNR order in
the operating room and arrest occurs with resus-
citation, but the patient’s process of dying has only
been prolonged, make a provision to discuss with-
drawal of life support after a determined amount
of time.3,5,19
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POLICY STATEMENT

Drinking Water From Private Wells
and Risks to Children
Committee on Environmental Health and Committee on Infectious Diseases

ABSTRACT
Drinking water for approximately one sixth of US households is obtained from
private wells. These wells can become contaminated by pollutant chemicals or
pathogenic organisms and cause illness. Although the US Environmental Protec-
tion Agency and all states offer guidance for construction, maintenance, and
testing of private wells, there is little regulation. With few exceptions, well owners
are responsible for their own wells. Children may also drink well water at child
care or when traveling. Illness resulting from children’s ingestion of contaminated
water can be severe. This policy statement provides recommendations for inspec-
tion, testing, and remediation for wells providing drinking water for children.
Pediatrics 2009;123:1599–1605

INTRODUCTION
Approximately 15% to 20% of households in the United States obtain their water
from private wells.1 Private wells are not subject to federal regulations of the US
Environmental Protection Agency (EPA) or those of the Navajo Nation (which has
its own EPA) and are minimally regulated by states. Coliform contamination of
home private wells in Iowa in the 1990s was as high as 27%.2 According to the
Centers for Disease Control and Prevention, there were 31 waterborne disease
outbreaks reported in the United States in 2005–2006, the latest years for which
data are published.3 Twenty of the outbreaks were from drinking water, of those,
8 were groundwater sources, usually private wells. Those caused illness in 458
people. The etiology of 5 of the outbreaks is known: 1 was Campylobacter, 3 were
norovirus, and 1 was Hepatitis A. Waterborne illness is undoubtedly underrecog-
nized and underreported.

GROUNDWATER ANDWELLS
Groundwater is water below the topsoil and above impervious bedrock. When groundwater collects in and saturates
relatively porous fractured bedrock and soil, it is said to be in an aquifer. The water table is a depth below which the
soil and fractured bedrock (ie, the aquifer) is saturated with water. The water table can vary from season to season
and year to year. For a well to produce water reliably, it must be deep enough so that water can be pumped from
the aquifer under virtually all weather conditions. Aquifers are recharged from above by precipitation and runoff.

WELL TYPES
Dug wells usually are shallow holes, 10 to 30 ft deep, lined with rock, brick, tile, or concrete, with a pump in a nearby
pump house or in the dwelling. Dug wells usually are relics on older home sites. They are easy to contaminate and
unreliable in most of the United States.

For driven wells, pipe is driven through gravel or sandy soil. These wells also tend to be shallow, usually
approximately 50 ft deep; the pump is installed at the top of the well or in the dwelling. Driven wells are still
relatively easy to contaminate because of their shallowness but can be installed rapidly and inexpensively if the
geologic conditions are right. Dug wells and driven wells are often the water source at camps or vacation homes.

Drilled wells are 100 to 400 ft deep and reach bedrock. Most drilled wells have an electric submersible pump at
the bottom. Because the water has been filtered by soil on the way down and is relatively safe from contamination
while in the aquifer, water from these deeper wells is less likely to be contaminated.
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COMPOSITION OFWELLWATER

Chemicals
The chemical composition of well water varies with re-
gion, underlying geologic formation, and environmental
contamination and can be harmful, beneficial, or merely
undesirable. For example, some fluoride is desirable in
drinking water, whereas iron is undesirable. Many other
chemicals, some of them potentially toxic, can contam-
inate well water, with their presence or absence attrib-
utable to naturally occurring geologic factors or disper-
sion from industry, farms, or business (Table 1). The
presence of nitrates is particularly problematic for in-
fants.4 The most commonly occurring pollutant chemi-
cals are volatile organics and pesticides, which may be
identifiable in more than one third of US wells,5 albeit
mostly at concentrations below federal public water
standards.

Many commercial sources will measure water hard-
ness and concentrations of iron and manganese. Cal-
cium and magnesium carbonate make water hard. Hard
water is not toxic, but it may require treatment to pre-
vent precipitation from clogging pipes and causing other
problems, such as coating electric hot water heater ele-
ments and causing them to burn out. Manganese and
iron can appear as rust-colored to black flecks and can
stain clothing, plumbing, and fixtures. So-called iron
and manganese bacteria can grow in such water and
form visible black slimy colonies of microorganisms,
sometime clogging pipes and faucets.

Microorganisms
Microorganisms, including bacteria, viruses, fungi, and
parasites, can contaminate the ground water that sup-
plies wells (Table 2). The major source of these organ-
isms is fecal material from animals and humans. Ana-
lyzing well water at its point of use for “total coliforms”

is the commonest way of detecting fecal contamination
of the water. Where available, testing for fecal coliforms
and/or Escherichia coli may be performed as a combined
assay with total coliforms and used for the annual bac-
terial testing. The absence of coliforms is good but not
absolute evidence that significant fecal contamination is
not present. Samples that contain any coliforms should
be retested to determine if they are fecal coliforms; spec-
imens that test positive should be examined for the
presence of E coli or other pathogens.

Much of the information describing the pathogens
that can be present in well water has been obtained from
investigations of waterborne outbreaks. In the United
States, most waterborne outbreaks are associated with
noncommunity water systems, chiefly private or com-
munal wells.3

MITIGATION

Bacterial
If test results confirm bacterial contamination, the water
system must be treated. The first approach is to inspect
the well to make sure that there are no structural defects
that may have fostered the contamination. “Shock chlo-
rination,” using concentrations of chlorine that are 100

TABLE 1 Relevant Chemicals inWell Water

Chemical Source Effects

Nitrates Sewage Methemoglobinemia
Fertilizer Possible promoter of carcinogenesis

Volatile organics and pesticides Dry-cleaning agents, gasoline, etc Compound-specific effects
Often a source cannot be identified

Lead Leached from the brass in a submersible pump, from solder, or from
old lead pipes

Impairs neurocognitive development

Arsenic Occurs in specific rock formations (eg, the �slate belt� in the
southeastern United States, Nevada, Alaska, and other areas in the
western United States)

Acutely toxic carcinogenic (bladder, skin, and
lung) in humans

Chromium VI Used in the electroplating and other industries Toxic and carcinogenic in laboratory animals
Radon Naturally occurring radioactive gas Carcinogenic (lung) in humans
Fluoride Naturally in water in a few parts of the United States Accepted preventive for dental caries, supplement

if low concentrations
Too much can cause dental fluorosis

Uranium Naturally occurring in western mountains in the United States and in
areas that have granite outcrops in the eastern United States

High dose is acutely toxic
A source of ionizing radiation, which causes cancer

Methyl tertiary butyl ether Partially oxidized hydrocarbon fuel additive used to oxygenate
gasoline

Carcinogenic in laboratory animals

Perchlorate Oxidizing agent used in rocket fuels, fireworks, and airbag inflators,
among other applications

Inhibits synthesis of thyroid hormone

Can occur naturally

TABLE 2 Pathogenic Microorganisms Found inWell Water

Bacteria Viruses Parasites

Escherichia coli, including O157:H7 Norovirus, sapovirus Giardia intestinalis
Salmonella species Rotavirus Cryptosporidium
Shigella species Enteroviruses Cyclospora
Campylobacter jejuni Hepatitis A and E Microsporidia
Yersinia enterocolitica Isospora
Mycobacterium avium-
intracellulare

Naegleria fowleri
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to 400 times the amount found in municipal water sup-
plies, should be performed initially. This can be per-
formed by the homeowner using household bleach
(many Web sites [eg, www.water-research.net/shock
welldisinfection.htm] have instructions), but consulta-
tion with the health department or other experienced
individuals is advisable before the first time.

Most other treatment measures require the service of
a trained home water-treatment professional. If bacterial
contamination persists despite efforts at continuous dis-
infection, natural or structural factors may be present
that may not be under the control of the well owner.
This may require that the well be closed and a new well
be drilled. A certified well contractor should fill or seal
the contaminated well.

Chemical
Chemical contaminants are approached by investigating
the possibility that the contamination exists on the
homeowner’s or on an adjacent homeowner’s property,
such as from agricultural application of nitrogen-con-
taining fertilizers, pesticide application, or fuel tanks. If
the water supply cannot be remediated further and the
well is still contaminated or the chemicals in question
are naturally occurring, then it is possible to filter out or
treat for virtually any chemical or biological contami-
nant.6 However, treatment can become complex and/or
expensive and can require meticulous or professional
maintenance.

Because there are no standards for private wells for
many contaminants of concern, those seeking a specific
concentration to indicate potability have little choice but
to apply the same standards that municipalities do under
the Safe Drinking Water Act amendments of 1996 (Pub
L No. 104–182 [for the current list of drinking water
contaminants, see www.epa.gov/safewater/mcl.html]).
Municipalities regard water that is persistently above
these federal standards as not potable. Nonetheless, well
owners or home occupants are under no obligation to
apply this same standard to their well water.

RECOMMENDATIONS FOR PEDIATRICIANS

1. Pediatricians should ask whether a family drinks wa-
ter from a private well at home, on vacation, when
traveling, in child care, or other locations where they
might drink water. This is particularly important for
families with an infant. Families with children of high
school age or younger should follow the algorithm in
Appendix 1. A description of the tests and some ra-
tionale for their use is provided as follows.

Routine Testing

A. Purchase of a New Home With a Well
The builder should provide the results of coliform, ni-
trate, inorganic (total dissolved solids, iron, magnesium,
calcium, chloride), fluoride, radon, and lead testing. If
the well was shock-chlorinated after drilling, it should be
retested for coliforms after some period of time as rec-

ommended by the local health department or agricul-
tural extension agent. Have the builder or agent provide
a site plan with the well, its water lines, and the septic
tank and field.

B. Purchase/Rental/Lease of an Existing Home With a Well
Recommend including the well and septic field in any
general inspection. If this cannot be performed, families
should arrange for well inspection and testing as de-
scribed in 1A and have the septic tank located and in-
spected to determine if it needs to be pumped. If there
are filters, softeners, or other devices in the water-supply
lines, determine from the seller or landlord what they
are treating.

C. Vacation Homes, Camps, etc
A vacation home or camp with a shallow well and no
other water source should be tested each season, if pos-
sible. If not, consider bottled water for infants or anyone
with a compromised immune system. For a short stay, it
may be safer and more convenient to use bottled water
for drinking and cooking for everyone. Boiling water
and filtration systems on the tap can reduce the risk of
acquiring microorganisms from the untested well water.
Boiling water means that the water must be brought to
a full boil for 1 to 3 minutes, but recommendations vary
and local advice should be sought. Filtration will allow
viruses and possibly some Giardia cysts through.

Test kits are available for coliforms and nitrate, but it
is difficult for the consumer to judge the accuracy and
quality control for each product. Thus, for families with
an infant, for whom it is crucial to know that the nitrate
concentration is below 10 mg/L, home testing is inad-
visable.

D. Child Care and School
Child care in rural and suburban areas can be in a setting
where the water comes from a private well. Parents
should inquire about the child care center’s water source
if they have any doubt. If the water comes from a well,
parents should ask whether the well has been regularly
and recently tested for nitrate and coliforms and what
the results were. If recent results are not available, in-
fants should be given bottled water until the well is
shown not to have excessive nitrate concentrations.

E. Scheduled Testing
Every spring, the well should be examined to make sure
that there are no mechanical problems. Well water
should be tested annually for coliforms and nitrates.
Testing more than once per year may be warranted in
the following special situations: (1) someone in the
household is pregnant or nursing; (2) there are unex-
plained illnesses in the household; (3) neighbors find a
dangerous contaminant in their well water; (4) there is
a change in the odor or taste of the well water; (5) there
is a chemical spill in proximity of the well; or (6) there
was a significant repair or replacement in the well. Rou-
tine testing for Giardia and Cryptosporidium organisms is
not recommended because of the technical difficulty
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(filtering very large volumes of water) and expense.
However, in the following situations, it may be prudent
to test for these parasites: (1) members of family have
developed gastrointestinal disease attributable to Giardia
and/or Cryptosporidium species; (2) the well is at the
bottom of a hill and/or is shallow (vulnerable to runoff);
or (3) the well is in a rural area where animals graze. The
risk factors for E coli O157:H7 are similar to those for
Giardia and Cryptosporidium species. So when these situ-
ations exist, vigilance should be maintained for E coli
O157:H7 contamination and/or clinical symptoms.
Much information about potential for contamination is
local lore, so national sources of information about
drinking water, such as the EPA Web site, repeatedly
advise contact with local experts. Thus, the time of an-
nual testing for nitrates and coliforms is a reminder to
check with the health department about any water-
quality problems that have emerged.

Occasional Testing

F. New Infant
A new infant or a child younger than 1 year in the home
should prompt testing if the yearly test has indicated any
fluctuation in nitrate concentrations or has never been
performed. Even a breastfed infant may need water at
some time, and boiling does not remove and can con-
centrate nitrate.

G. Damage or Disturbance to the Well
If a new submersible pump is installed or the well integ-
rity is compromised, such as by a falling tree, a vehicle
collision, a flood, or a cut to the water line during
landscaping, the well should be tested and, if necessary,
shock-chlorinated.

H. Sentinel Illnesses
Every episode of gastroenteritis does not require well
testing or an investigation of the cause of the illness.
However, if multiple individuals become ill with gastro-
enteritis, if the gastroenteritis is recurrent, or if a patho-
gen causing the gastroenteritis is a bacteria or parasite
that may have been present in the well water as a result
of fecal contamination, then well testing for pathogens is
indicated. Any occurrence of methemoglobinemia in an
infant consuming well water requires testing the well
water for nitrate. An elevated blood lead concentration
in a child living in a home built after 1978, or a persis-
tently elevated blood lead concentration, requires testing
for lead in well water. At some point in the evaluation of
unusual or cryptogenic illness, the possibility of contam-
inated well water should be considered. For a list of
symptoms associated with various well contaminants,
see the work by Wagenet et al6

2. Fluoride is an accepted preventive for dental caries,
and if a child’s drinking water contains little or none,
then supplements (available as drops or chewable
tablets) are necessary. The American Academy of Pe-
diatrics recommends no fluoride supplementation be-
fore 6 months of age; from 6 months to 3 years of age,

children (including those who are breastfed) require
fluoride supplementation if the water has a fluoride
concentration of less than 0.3 ppm. Supplementation
from 3 to 16 years of age is recommended where
drinking water fluoride concentrations are less than
0.6 ppm.7 To avoid dental fluorosis, water with fluo-
ride concentrations greater than 2 ppm should not be
consumed by children younger than 9 years.

3. Become familiar with well water considerations in
your area. Advocate for water safety practices that
will protect the health of children.

RECOMMENDATIONS TO GOVERNMENT

1. Local governments should provide access to informa-
tion about local groundwater conditions. Recommen-
dations for testing should be easily available with a
telephone call or a Web-page visit. If water contam-
ination becomes a public health issue, then multiple
means of alerting and informing the public should be
considered. In areas where agricultural land is being
developed, paved, or put to any new use, local gov-
ernments should consider mailing or using some
other active means of getting their policies and rec-
ommendations concerning well testing to homes with
permitted wells and the possibility of being affected
by the new use.

2. Tests determined to be necessary for the safety and
health of the families drinking well water should be
convenient and, if possible, free or inexpensive (see
Appendix 2 for current costs).

3. Community wells that serve just enough households
to be regulated are sometimes exempted from testing
that is required of larger systems. Although this may
be appropriate, it should not be routine, and adequate
local data should justify any exemption.

4. For housing that has drinking water supplied by a
private well, states should require testing for coli-
forms, nitrate, fluoride, and any contaminant of local
concern when a dwelling is sold, and the results
should be made available to the buyer before closing.
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APPENDIX 1 Flowchart for TestingWell Water

Well water?

Infrequent
travel, vacation, 
camping, visiting 

relatives

Always or usually
home or child care

Never
public water systems 
or community water 
systems serving 
>25 people or 
>15 households

Bottled water
regulated by FDA

Private water 
wells

no state (or federal) 
regulations except in 

New Jersey

Public or private 
community water 

systems
<25 people or <15 

households
no state (or federal) 
regulations except in

New Jersey

National Primary 
Drinking Water 
Regulations
(NPDWR) and 
maximum

contaminant levels 
(MCLs)

regulated by EPA

Community
water system
may perform
annual/regular

testing

New well Previously tested 
well

stset launnAstset enilesaB

Well changes
requiring
repeat of 

annual tests

Household
changes or
conditions
requiring
repeat of

baseline tests

Conditions or
nearby activities
requiring testing

Secondary
(nonhealth)

tests

Conditions or
nearby activities Test for

Total coliform bacteria (with
bacteria count) airetcab mrofiloc latoTnorI Dormant well and/or 

plumbing Pregnant mom Recurring unexplained 
gastrointestinal illness Coliform bacteria Illness

setartiNesenagnaMsetartiN
Changes, damages or 

repairs to well or 
plumbing

Nursing infant Household plumbing 
contains lead pH, lead, copper Plumbing

infant def-alumroFllew ta erif ro gnidoolFetafluS)tset ward tsrif( daeL Corrosion of pipes, 
plumbing Corrosion, pH, lead

ssendraHediroulF At sale/purchase of 
home with well

Immune systemï 
depressed household 

members

Radon in indoor air or 
region is radon rich Radon Geology

Arsenic Total dissolved solids 
(TDS)

At moving into rental or 
leased home with well Children <18 y old Coal or other mining 

operations Metals, pH, corrosion

"Local lore"
refer to local experts 
(ie, health department, 
agricultural extension) 

for conditions 
requiring testing

If prior well test results 
unknown

Nearby areas of intensive 
agriculture

Nitrate, pesticides, 
coliform bacteria Location

Gas drilling operations
Chloride, sodium, barium, 

strontium

Dump, junkyard, landfill, 
factory, gas station, or dry-

cleaning operation

Volatile organic 
compounds (VOCx), total 
dissolved solids, pH, 

sulfate, chloride, metals

Chemical or fuel spill 
nearby

Volatile organic 
compounds (VOCx) 

Test results Failure of onsite 
sewage/septic

Coliform bacteria, nitrate, 
E coli

Odor of gasoline or fuel oil,
and near gas station or 

buried fuel tanks

Volatile organic 
compounds (VOCx) Odor, smell

ssaPliaF Objectionable taste or smell Hydrogen sulfide, 
corrosion, metals

Coliform:
boil water 
5 min 

before drinking
or use 

bottled water
Secondary

contaminants Test for

Fix problem
(do repairs) then 

shock chlorination

Nitrates:
use bottled water

Return to annual 
testing

Salty taste and seawater 
or a heavily salted roadway

nearby

Chloride, total dissolved 
solids, sodium Taste

Scaly residues, soaps 
donôt lather Hardness Hardness

Test again

Water appears cloudy, 
frothy, or colored Color, detergents Appearance

Stained plumbing fixtures, 
laundry Iron, copper, manganese StainsRepeated failures

Rapid wear of water 
treatment equipment pH, corrosion Water treatment

Water softener needed to 
treat hardness Manganese, ironReverse-osmosis

treatment Bottled water Home chlorination

c

b

a

a

a Testing at sale/purchase of home is required by law in state of New Jersey.
b Testing at sale/purchase of homes is often required by mortgage lender/bank, VA/FHA (Veteran Affairs/Federal Housing Administration), or county health department.
c Maximum contaminant levels from the EPA, same as those used by public water systems. FDA indicates Food and Drug Administration.
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APPENDIX 2 Well Water Tests, Recommended Frequency, and Approximate Costs

Test Frequency Approximate Costs,
2006 $

Annual tests Annually 30
Total coliform bacteria
Nitrate

Common inorganic test battery 25
Fluoride
Chloride
Hardness
Copper Every 3–5 y
Iron
pH
Manganese
Uranium
Arsenic 10

FHA/VA loan for new well; additional 1-time tests 10
Color
Turbidity
Odor Every 3–5 y
Sodium
Lead (first draw) (1-time test free for FHA/VA loans) Every 10 y for homes built before 1985 15, stand-alone lead test

Additional �more thorough� 1-time tests 25
Zinc
Cadmium
Detergents

Miscellaneous individual tests 15 each
Nitrate, chloride, hardness, copper, iron, pH, manganese, color, turbidity
Fluoride, sodium, detergents, conductivity, total solids, ammonia nitrogen
Arsenic, barium, cadmium, chromium, lead, silver, selenium, uranium

Organic compound tests
Volatile petroleum screen (gasoline, MTBE), in water 60
Volatile petroleum screen (gasoline, MTBE), in soil 80
Diesel organics and fuel oil 140
Volatile organics screen (especially solvents, degreasers) 135
Semivolatiles organic screen (including wood preservatives) 200
Semivolatiles organic screen plus chlordane, PCBs, and toxaphene 275
PCBs 150
Chlorinated acids: herbicides screen 200
Carbamate pesticides 125

Radiologic tests
Radon in water 25
Radon in air 20
Radon in air (long-term) �� track� 25
Gross � (radioactivity in water; does not test for radon) Every 5–10 y 55
Gross � 55
Radium (if gross � � 5 pCi) 195
Radium 228 (only) 150
Gamma 50

FHA indicates Federal Housing Administration; VA, Veteran Affairs; MTBE, methyl tertiary butyl ether; PCB, polychlorinated biphenyl.
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TECHNICAL REPORT

Drinking Water From Private Wells and
Risks to Children
Walter J. Rogan, MD, Michael T. Brady, MD, the Committee on Environmental Health, and

the Committee on Infectious Diseases

ABSTRACT
Drinking water for approximately one sixth of US households is obtained from
private wells. These wells can become contaminated by pollutant chemicals or
pathogenic organisms, leading to significant illness. Although the US Environmen-
tal Protection Agency and all states offer guidance for construction, maintenance,
and testing of private wells, there is little regulation, and with few exceptions, well
owners are responsible for their own wells. Children may also drink well water at
child care or when traveling. Illness resulting from children’s ingestion of contam-
inated water can be severe. This report reviews relevant aspects of groundwater
and wells; describes the common chemical and microbiologic contaminants; gives
an algorithm with recommendations for inspection, testing, and remediation for
wells providing drinking water for children; reviews the definitions and uses of
various bottled waters; provides current estimates of costs for well testing; and
provides federal, national, state, and, where appropriate, tribal contacts for more
information. Pediatrics 2009;123:e1123–e1137

BACKGROUND
Approximately 15% to 20% of households in the United States obtain their water
from private wells.1 Public drinking water systems are regulated by the US Envi-
ronmental Protection Agency (EPA), with national drinking water regulations
providing the legally enforceable standards. Unlike municipal water supplies and
some community wells, private wells are not subject to federal regulations and are
minimally regulated by states. States sometimes require that a well be dug or
drilled by a certified contractor and that the water from the well be tested at least
once for nitrate and coliform bacteria. After that, the owner of the well is not
required to inspect the well or test the water; only New Jersey requires testing at
the time of resale. The states, the Navajo Nation, and the EPA offer suggested
inspection and testing schedules (Appendix).

Well water is not sterile, nor does it need to be, but it should be free of fecal
contamination; such contamination is usually detected by coliform bacteria
counts. In Iowa wells in the 1990s, 27% had coliforms.2 Rigorous data are not
available to compare the frequency of illness between children drinking well
water versus municipal water. In a Canadian study of 235 rural households
using well water, the odds of a child younger than 10 years having an episode of gastrointestinal illness, given
the presence of at least 5 colony-forming units of Escherichia coli in the water, was 4.2 (95% confidence interval:
1.1–16.2) times higher than that for adults older than 50 years.3 However, the risk as compared with the child
drinking uncontaminated water was not studied. In a clinical trial of reverse-osmosis water filters, which should
remove all infectious agents, in families drinking municipal water meeting bacteriologic standards, approxi-
mately 30% of acute gastrointestinal illnesses were prevented by the filters, with no difference according to age
group. This study showed that even bacteriologically “clean” water produces some illnesses and that, because the
background rate of illness was higher in the young children, the use of reverse-osmosis water filters prevented
more illnesses in that age group.4 It is likely, then, that contaminated water from a well would add to an already
higher rate of such illness in children.

Well water can be a significant source of nitrate,5 which comes from both sewage and fertilizer. In Iowa2 and New
York State,6 approximately 2% of wells had nitrate concentrations greater than 10 mg/L, which should not be
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consumed by infants. Other chemicals, such as solvents,
fuel additives, and pesticides, also may contaminate pri-
vate wells.

According to the Centers for Disease Control and
Prevention, 28 waterborne disease outbreaks were re-
ported in the United States in 2005–2006, the latest
years for which data are published.7 Twenty-three of the
outbreaks were from drinking water, of those 8 were
groundwater sources, usually private wells. Those
caused illness in 458 people. The ages of the individuals
were not reported. The etiology of 5 of the outbreaks is
known: 1 was Campylobacter, 3 were norovirus, and 1
was Hepatitis A. Waterborne illness is undoubtedly un-
derrecognized and underreported.

Although recommendations regarding wells note that
infants are most susceptible to nitrate-induced methe-
moglobinemia,8 recommendations regarding well water
specific to families with children are not available; sim-
ilarly, recommendations that address events that might
expose a child to untested water, such as the birth or
adoption of a child, are not available. As a general prin-
ciple, children are likely to be more susceptible to water-
borne illness than adults, because they drink relatively
more water, develop gastroenteritis more often, and be-
come dehydrated more quickly when they develop gas-
trointestinal illness. Thus, the fact that adults can con-
sume the water without incident is not a guarantee that
the child can do so. What follows is a selective compila-
tion of information and recommendations concerning
wells and well water.

GROUNDWATER ANDWELLS
Groundwater is water below the topsoil and above im-
pervious bedrock. When groundwater collects in and
saturates relatively porous fractured bedrock and soil, it
is said to be in an aquifer. The water table is a depth
below which the soil and fractured bedrock (ie, the
aquifer) is saturated with water. The water table can
vary from season to season and year to year. For a well
to produce water reliably, it must be deep enough so that
water can be pumped from the aquifer from which it
draws under virtually all weather conditions. Aquifers
are recharged from above by precipitation and runoff.
Wells drilled into water under sufficient pressure to
come out of the ground spontaneously are called arte-
sian wells because of their existence in the French region
of Artois (“artesian,” in old French, means “of Artois”)
(Fig 1).

Groundwater is naturally filtered on its way from the
surface to the water table, so it is relatively free of
particulate organic material and bacteria. It will only
remain so if it is protected on its way from the aquifer to
the tap.

WELL TYPES
Dug wells usually are shallow holes, 10 to 30 ft deep,
lined with rock, brick, tile, or concrete, with a pump in
a nearby pump house or in the dwelling. Dug wells
usually are relics on older home sites. They are easy to
contaminate and unreliable in most of the United States.

For driven wells, a pipe is driven through gravel or
sandy soil. These wells also tend to be shallow, usually
approximately 50 ft deep; the pump is installed at the top
of the well or in the dwelling. Driven wells are still
relatively easy to contaminate because of their shallow-
ness but can be rapidly and inexpensively installed if the
geologic conditions are right. Dug wells and driven wells
are often the water source at camps or vacation homes.

Drilled wells are 100 to 400 ft deep and reach bed-
rock. Most drilled wells have an electric submersible
pump at the bottom.

Although the recommended minimum distances vary
on the basis of the contaminant, private wells should be
as far as feasible and no less than 50 ft from septic fields;
they should be even further from underground fuel
tanks, sheds in which fertilizers or other chemicals are
stored, livestock, and cultivated fields. Thus, when siting
a new well or when there is concern about contamina-
tion of an existing well, consultation with the local
health department should be sought. In addition, the
well should be on relatively high ground (ie, uphill from
septic tanks) and covered by a well housing unit of
impermeable material such as concrete. Although it is
occasionally necessary to access the wellhead, security of
the well housing should take precedence over conve-
nience of access. If a homeowner is in doubt about the
safety or integrity of the well, inspection by the state or
county health department or a licensed well contractor
should be arranged. In addition, if there is a flood or if
the well housing is damaged by a vehicle, tree, etc,
professional inspection is warranted.

FIGURE 1
An artesian well. (Copyright © 2006 by Houghton Mifflin Harcourt Publishing Company;
reproduced with permission from The American Heritage Dictionary of the English Lan-
guage. 4th ed. Boston, MA: Houghton Mifflin Harcourt; 2006.)
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COMPOSITION OFWELLWATER

Chemicals

Nitrates
Nitrate is the most familiar and one of the most common
contaminants of wells. Nitrate comes from either sewage
or fertilizer. Agricultural scale application of fertilizer
and permeable soil can lead to nitrate contamination of
area groundwater. Nitrate is reported from the labora-
tory as nitrate nitrogen (NO3-N); a level of 3 mg/L or
greater indicates contamination. Water with a nitrate
concentration of greater than 10 mg/L should not be
used to prepare infant formula or other foods or given to
a child younger than 1 year to drink.8 The presence of
nitrate requires testing for coliforms. Nitrate with no
coliforms is likely from fertilizer; if possible, neighboring
wells should be tested to determine if the aquifer, rather
than the well, is contaminated. Nitrate with coliforms is
likely from sewage (either livestock or human). Septic
fields or tanks, manure fields, or settling ponds also can
be sources of contamination. Examination of neighbor-
ing wells may be helpful in determining the source. The
standard for nitrate is set to protect infants from methe-
moglobinemia. There is some evidence that long-term
effects, such as gastric cancer, might result from expo-
sure to even smaller amounts of nitrate if they help form
endogenous N-nitroso compounds, which are potent
carcinogens in many species. So far, however, the data
are largely ecological and inconsistent.9

Volatile Organic Compounds and Pesticides
Volatile organic compounds and pesticides are problems
throughout the United States. Although individual
sources of these compounds are sometimes identified,
such as abandoned dry cleaning shops with under-
ground storage tanks, these compounds are very mobile
and can appear without specific sources. The US Geo-
logical Survey evaluated 1255 domestic wells between
1992 and 1999, and found volatile organic compounds
in 44% and pesticides in 38%.10 Wells were more likely
to be contaminated if they were shallow, were in a more
urban area, or if they drew water from an aquifer with
no impermeable layer between the surface and the wa-
ter (see Fig 2).

Inorganic Compounds
Most state health departments and many commercial
sources offer testing for inorganic compounds including
calcium, sodium, fluoride, chloride, iron, manganese,
magnesium, pH, hardness, and total dissolved solids.
Total dissolved solids usually consist of calcium and mag-
nesium as their bicarbonates. These bicarbonates make
water “hard.” Hard water is not toxic; however, the
calcium and magnesium precipitate when the water is
heated, and this precipitation will eventually cause elec-
tric hot water heaters, coffee pots, kettles, and any elec-
trical device in which water is heated repeatedly to fail as
the precipitate insulates the heating element. Hard water
also forms scum with soaps and detergents.

Manganese and iron can appear as rust-colored to
black flecks and can stain clothing, plumbing, and fix-
tures. However, their levels are not usually high enough
to be toxic. So-called iron and manganese bacteria can
grow in such water and form black slimy colonies of
microorganisms, sometimes clogging pipes and faucets.

Sodium Chloride
Sea salt is a problem near the ocean and in areas where
there was formerly salt water. Most people cannot or
will not drink enough salt water for it to be toxic. Do-
mestic desalinization is neither economic nor practical
except under extraordinary circumstances.

Lead
Lead is not often present in groundwater but can be
leached from the brass in a submersible pump, from
solder, and, in some cases, old lead pipes if the water is
naturally acidic or made acidic by treatment. For exam-
ple, techniques such as anion exchange remove nitrate
and sulfate but leave the water acidic.

Arsenic
Arsenic occurs in specific rock formations, for example,
the “slate belt” in the southeastern United States. Its
presence in well water is sometimes predictable from
geologic data. Arsenic has been reported to be a common
well contaminant in Maine,11 parts of North Carolina,12

Alaska, and parts of the western United States. Arsenic is
extremely toxic and is known to cause bladder, skin, and

FIGURE 2
An unconfined aquifer and well (http://ecommons.library.cor-
nell.edu/bitstream/1813/3408/2/What%20is%20Groundwater.pdf.)
(AdaptedfromRaymondLJr.What IsGroundwater? Ithaca,NY:Cornell
Cooperative Extension, Cornell University; 1988:6.)
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lung cancers in humans13; however, there have been no
reports of acute or subacute arsenic poisoning from well
water in the United States. A substantial fraction of the
population of Bangladesh must drink from arsenic-con-
taminated wells, with resulting intoxication.14

Radon
Radon is a naturally occurring radioactive gas. Radon,
similar to uranium, emits � particles containing 2 pro-
tons and 2 neutrons. � particles are strongly ionizing but
do not penetrate far into tissue or other substances.
Miners exposed to radon in underground mines develop
excess lung cancer.13 Some radon exposure from water
occurs by ingestion, although showering, bathing, clean-
ing, and spraying water are likely to produce higher
exposures. Radon in well water commonly exceeds the
concentrations allowed in municipal water but does not
correlate well with indoor air measurements.15

Fluoride
Fluoride is the lightest halogen on the periodic table. It
occurs naturally in water in a few parts of the United
States. Fluoride is an accepted preventive for dental caries;
if a child’s drinking water contains none, fluoride supple-
ments are recommended. The American Academy of Pe-
diatrics recommends no fluoride supplementation before 6
months of age; from 6 months to 3 years of age, children
require fluoride supplementation if the water has �0.3
ppm (3 �g/L) fluoride. Supplementation from 3 to 16 years
of age is recommended for children in areas where drink-
ing water fluoride concentrations are �0.6 ppm.16 Fluoro-
sis, a condition that results from excess fluoride intake,
produces tooth discoloration in children. The discoloration
can range from mild white specks to brown streaks with
pitting. According to the American Academy of Pediatric
Dentistry,17 fluorosis is most commonly caused by giving
fluoride supplements to a child who already has adequate
fluoride in drinking water or by the child’s ingestion of
fluoridated toothpaste rather than from excess fluoride in
well water. However, because caries prevention is achieved
at drinking water concentrations of 1 ppm and the risk of
dental fluorosis increases with concentration,18 children
younger than 9 years should not drink water with a fluo-
ride concentration of �2 ppm.1 Determining fluoride con-
centration in well water should be performed as part of the
initial evaluation of the well.

Uranium
Uranium in groundwater, although mostly found in the
Western mountains in the United States, can also be
found in areas that have granite outcrops, the result of
granite intrusion into existing subterranean strata and
subsequent weathering. There have been reports of high
uranium concentrations in waters of Connecticut and
South Carolina.19,20 Those who drink uranium-contain-
ing water absorb and then excrete it; urinary concentra-
tions as high as 25% of peak can be present 6 months
after exposure has ceased.19 Exposures likely to be en-
countered in drinking water have not resulted in acute
toxicity. Radiation carcinogenesis, however, is currently

thought to have no threshold, and the biological effects
of ionizing radiation reports21 estimated that some can-
cer may be attributable to background uranium expo-
sure, including uranium in water.

Methyl Tertiary Butyl Ether
Methyl tertiary butyl ether (MTBE) is a partially oxidized
hydrocarbon fuel additive used to oxygenate gasoline.
The oxygenation of gasoline during certain seasons was
mandated by the Clean Air Act in 1990 (Pub L No.
101–549) to reduce carbon monoxide emissions. Motor
vehicle exhausts are the primary source of ambient car-
bon monoxide levels, and carbon monoxide is highest
during the cold-weather months. Oxygenated gasoline is
designed to increase the combustion efficiency of gaso-
line, thereby reducing carbon monoxide emissions. The
tertiary butyl group on MTBE hinders breakdown by
sterically protecting the molecule; as a result, uncom-
busted MTBE can persist in the environment. MTBE is
now found in water supplies throughout the United
States. Because it has no other uses, its presence indi-
cates contamination by gasoline; its concentrations are
higher in wells near gasoline stations and particularly
high near gasoline stations that sell oxygenated fuel.22

MTBE is toxic and carcinogenic in experimental ani-
mals23 and is now banned in most states. Ethanol will
likely replace MTBE entirely for oxygenating fuel.

Perchlorate
Perchlorate is an oxidizing agent used in rocket fuels, fire-
works, and airbag inflators. It also occurs naturally. Per-
chlorate is a well-studied steric inhibitor of the thyroid
symporter, which transports iodine across the gland’s
membrane before hormone synthesis. It is now recognized
as a water pollutant. There is evidence that perchlorate
interferes with thyroid function in adult women in the
United States, even at background exposures.24

Microorganisms
Microorganisms, including bacteria, viruses, fungi, and
parasites, may contaminate the groundwater that sup-
plies wells (Table 1). The major source of these organ-
isms is fecal material from animals and humans. Ana-
lyzing well water at its point of use for “total coliforms”
is the most common way of detecting fecal contamina-
tion of the water. Coliform bacteria may be pathogenic
or nonpathogenic. Coliforms include many species of

TABLE 1 Most Common Pathogenic Microorganisms Found in
Well Water

Bacteria Viruses Parasites

E coli, including O157:
H7

Small round-structured viruses,
including norovirus

Giardia intestinalis

Salmonella species Rotavirus Cryptosporidium
parvum

Shigella species Enteroviruses Cyclospora
Campylobacter jejuni Hepatitis A and E Microsporidia
Yersinia enterocolitica Isospora
M. avium-intracellulare Naegleria fowleri
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Gram-negative bacteria found in the intestinal tract of
animals and humans, in the soil, on vegetation, and in
surface water runoff. Although coliforms do not repro-
duce in water, they can survive there for extended pe-
riods of time. Thus, assessing total coliforms in a water
sample is a useful screening tool, because it does not
require sophisticated technology and is inexpensive. No
coliforms of any sort should be detectable in 100 mL of
water. The absence of coliforms is good but not absolute
evidence that significant fecal contamination is not
present. The presence of coliforms does not mean that
pathogens are present, but it does make fecal contami-
nation and, thus, contamination by pathogens much
more likely. Samples that contain any coliforms should
be retested to determine if they are fecal coliforms; spec-
imens that test positive should be examined for the
presence of Escherichia coli or other pathogens.

Much of the information describing the pathogens that
may be present in well water has been obtained from
investigations of waterborne outbreaks. In the United
States, most waterborne outbreaks are associated with
noncommunity water systems, chiefly private or commu-
nal wells.7 The microorganisms listed in Table 1 typically
cause a gastrointestinal illness. However, there are notable
exceptions; for example, enterovirus exposure may be
asymptomatic but may also result in a febrile illness asso-
ciated with sore throat, rash, myalgia, or, less commonly,
aseptic meningitis syndrome. Naegleria species may cause a
fatal meningoencephalitis. Mycobacterium avium-intracellu-
lare and Cryptosporidium species may be found in well wa-
ter, producing systemic or pulmonary disease in specific
vulnerable populations. Legionella species and M avium-
intracellulare are present naturally in water and do not
represent fecal contamination. However, disease from Le-
gionella species typically results from inhalation rather than
ingestion of bacteria. Outbreaks caused by Legionella species
typically occur in large buildings after colonization of the
water-distribution system7 and have not been identified as
a result of contamination of well water.

Iron and sulfur bacteria also may be present in well
water. Although these bacteria do not pose a health
threat, they can cause the water to smell (like “rotten
egg”) and taste bad; they also increase the likelihood that
plumbing equipment will become plugged or corroded.

MITIGATION
If test results confirm bacterial contamination, the well
must be inspected to identify any structural defects that
may have permitted the contamination. After any such
defects are repaired, the well must be treated to eliminate
pathogenic bacteria immediately, usually by “shock chlo-
rination,” which uses concentrations of chlorine that are
100 to 400 times the amount found in municipal water
supplies. This can be done by the homeowner using house-
hold bleach, (many Web sites have instructions [www.
water-research.net/shockwelldisinfection.htm]), but con-
sultation with the health department or other experienced
individuals is advisable the first time. The highly chlori-
nated water needs to be held within the water system pipes
for 12 to 24 hours before it is completely flushed out of the
system. The water should be retested in 1 to 2 weeks. If

shock chlorination does not eliminate the bacteria, a con-
tinuous disinfection system or further repairs to the well
are needed. A consultation with the local health depart-
ment can help the well owner understand which addi-
tional treatment measures are required.

If the contamination is ongoing but under the control
of the homeowner, such as from a failing septic field,
that problem must be fixed before the well can be used
for drinking water again. Successful, lasting decontami-
nation of a well may require more persistent efforts.
Swistock and Sharpe25 disinfected and installed sanitary
well caps on 16 wells with coliform contamination; co-
liforms were again present in 7 of the wells within 60
days and in all but 2 within a year. The 2 wells that did
not have coliforms after 1 year had low initial coliform
counts and no E coli. The authors suggested that con-
tamination may occur far from the well head and may
commonly be an aquifer problem. Such a problem is
beyond the scope of the homeowner. If the well cannot
be used, it should not be abandoned, because it would
still provide access for contamination of groundwater. A
certified well contractor should fill or seal the contami-
nated well.

Chemical contaminants are approached by investigat-
ing the possibility that the contamination from fertiliz-
ers, pesticides, or fuel from leaking tanks exists on the
homeowner’s or on an adjacent homeowner’s property.
However, remediation may be inconvenient and/or ex-
pensive. If the water supply cannot be remediated and
the well is still contaminated or the chemicals in ques-
tion are naturally occurring, it is possible to treat for or
filter most chemicals.26 An illustration of the relative
sizes of filterable contaminants versus filter pore size is
provided in Fig 3.

Carafe and faucet-mounted filters usually are designed
to reduce lead, some organic materials, Giardia and Crypto-
sporidium cysts, and sediment. These units are intended for
municipal water and would not be suitable for more
heavily contaminated well water. Most other treatment
measures require the service of a trained home water-
treatment professional, at least for initial installation.
Chemical disinfection with chlorine, ozone or hydrogen
peroxide, distillation, and ultraviolet light can remove or
kill many microorganisms. Chlorine is effective at killing
bacteria and viruses but is less effective against Giardia
species and not effective against Cryptosporidium species.
Reverse-osmosis filters, usually used in conjunction with
activated charcoal and mechanical filtration, can remove
inorganic materials, microorganisms, and all but a few
organic compounds; however, they are expensive. Treat-
ment systems must be properly maintained to ensure safe
water. Most filters, membranes, or ultraviolet lights need to
be replaced at least once per year and more frequently if
damaged or not working properly.

Consumer Reports magazine periodically reviews home
water-treatment devices, including the inexpensive carafe
and faucet-mounted types. Although the emphasis is on
treating municipal water, they also review reverse-osmosis
filters. Consumer Reports is available in libraries and through
a subscription Web site. NSF International (www.nsf.com)
is a not-for-profit, nongovernmental, independent agency
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that tests and certifies consumer products, including water-
treatment devices. The NSF Web site allows the consumer
to pick the contaminants that are present, and the NSF will
provide names of appropriate products and manufacturers.
NSF certification is a voluntary program paid for by the
manufacturer of the device. Some states and universities,
such as Purdue University (www.purdue.edu/dp/envi
rosoft/groundwater/src/treat.htm#menu), provide descrip-
tions of water-treatment devices. All sites recommend that
the water first be tested and then the treatment device or
devices selected to deal with the contaminants that are
present.

Because there are no standards for private wells for
many contaminants of concern, those seeking a specific
concentration to indicate potability have little choice but
to apply the same standards that municipalities do under
the Safe Drinking Water Act amendments of 1996 (Pub
L No. 104–182 [for the current list of drinking water
contaminants, see www.epa.gov/safewater/mcl.html]).
Municipalities regard water that is persistently above
these federal standards as not potable. Nonetheless, well
owners or home occupants are under no obligation to
apply this same standard to their well water.

BOTTLEDWATER
Bottled water is often labeled to describe its characteris-
tics, source, or method of treatment. Bottled water is
regulated as a packaged food by the US Food and Drug
Administration under the Federal Food, Drug and Cos-
metic Act (21 USC §301 et seq [1938]) if it is in interstate
commerce (ie, crosses a state line). Food and Drug Ad-
ministration rules for bottled water mirror EPA rules for
municipal water. Thus, bottled water in interstate com-
merce should be free of coliform bacteria and have �1
mg/L of nitrate nitrogen.

Distilled water is boiled (killing microbes), and the
steam is condensed to remove salts, metals, minerals,
asbestos, particles, and some organic materials, giving it
a “flat” taste. Purified water originates from any source

but has been treated to be essentially pure H2O. It must
contain �10 ppm of total dissolved solids and may also
be free of microbes if treated by distillation or reverse
osmosis. Sterilized water originates from any source but
has been treated to be free from all microbes. These
waters should be sterile until opened. Other bottled wa-
ters may or may not be sterile.

Artesian water, groundwater, spring water, and well
water are from underground aquifers, the waters of
which may or may not be treated. It may or may not be
sterile. Bottled drinking water is intended for human
consumption and sealed in bottles and may contain dis-
infectants. Some of these are fluoridated, which should
be noted on the label. Mineral water is groundwater that
naturally contains �250 ppm of total dissolved solids.
Carbonated water, soda water, seltzer water, sparkling
water, and tonic water are considered soft drinks and are
not regulated as bottled water.

CONCLUSIONS
Well water can be used safely by families, but regular
testing is recommended by all relevant authorities. A rec-
ommended approach to testing is given in the accompany-
ing policy statement25 and outlined as a flowchart in that
statement. In much of the United States, well water is hard
and must be softened in order not to damage hot water
heaters, kettles, and other devices, but softening per se does
not remove most other contaminants or microorganisms.
Whether and how water is treated should be guided by the
results of testing. Testing can be expensive, and the Amer-
ican Academy of Pediatrics encourages states and counties
to provide free or low-cost testing to families who need
their water tested and cannot afford it. A list of current
costs is provided in the accompanying policy statement27;
these costs are, of course, subject to change. Inexpensive
water filters can remove lead, Cryptosporidium species, and
some volatile hydrocarbons, but these are designed more
for tap water from municipal water supplies and may not
be suitable for well water. Water contamination is inher-

FIGURE 3
Filters and particle sizes for water contaminants.24

e1128 AMERICAN ACADEMY OF PEDIATRICS



ently local, and families with wells and pediatricians are
encouraged to keep in contact with state and any local
programs. A list of contacts, all of which are current as of
May 2007, is provided in the Appendix. Within states,
private well water programs, resources, guidance, testing
groups, and regulations are found in a variety of state
Departments of Health, Public Health, Environment, Nat-
ural Resources, Licensure or Water, and sometimes within
multiple departments within a state. Many states also have
university-based Cooperative Extension services with pri-
vate well water resources. Unfortunately, website ad-
dresses change frequently. In addition to web site ad-
dresses, the Appendix includes both document titles, and,
when available, authorship organization names to aid in
internet searches for relevant information. Bottled water
should be considered for travel or other circumstances in
which an infant might need water and the source of the
water is unknown, but bottled water is subject to limited
regulation.
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APPENDIX PrivateWell Water Resources: Web Sites and Telephone Contacts and Federal, Tribal, National, and State Organizations

Organization Web Site Web Site/Document Title/
Description

Telephone No. Telephone Contact
Organization

Federal and tribal
government
organizations

EPA EPA private drinking water site:
www.epa.gov/ogwdw/
privatewells/index2.html

EPA state water well Web sites:
www.epa.gov/safewater/
privatewells/whereyoulive�
state.html

EPA state water well analysis
laboratories: www.epa.gov/
safewater/labs/index.html

The EPA Office of Ground Water
and Drinking Water,
together with states, tribes,
and its many partners,
ensures safe drinking water
and protects ground water.
This office, along with the
EPA’s 10 regional drinking
water programs, also
oversees implementation of
the national Safe Drinking
Water Act

(800) 426-4791 EPA Safe Drinking Water
Hotline

EPA-Region 9 Tribal
Program

http://earth1.epa.gov/region09/
indian/success/03/water.html

The EPA-Region 9 Tribal
Program serves 147 federally
recognized tribes in the
American Southwest. For
other tribes, EPA regional
offices coordinate tribal
programs within their
respective regions. The
Navajo Nation has its own
EPA (see below)

(415) 972-3560 EPA Regional Drinking
Water Office

Navajo Nation
Environmental
Protection
Agency

www.navajopublicwater.org/
index.html

www.navajonationepa.org

The Navajo Nation EPA serves
the Navajo Nation in the
states of Arizona, New
Mexico, and Utah. The

(928) 729-4320 Navajo Nation Division of
Natural Resources
Department of Water
Resources

Navajo Nation EPA Surface
and Groundwater Protection
Department is responsible
for protecting the waters of
the Navajo Nation and
enforcing the Navajo Nation
Safe Drinking Water Act

(928) 871-7755, ext 7758 Navaho Nation EPA Public
Water Systems
Supervision Program

Indian Health
Service

www.dehs.ihs.gov/index.cfm The Indian Health Service is the
federal health program for
American Indian and Alaska
Native individuals. The
Indian Health Service
provides information on safe
water to American Indian/
Alaska Native communities
on reservations, many of
which depend on wells
(usually community wells)
for drinking water

(301) 443-1247 Indian Health Service Office
of Environmental Health
and Engineering

US Geological
Survey

www.usgs.gov/science/science.
php?term�1235&type�
feature

The US Geological Survey
provides scientific
information about regional
issues, supply and
management, watershed,
and contaminants of well
water

Centers for Disease
Control and
Prevention

www.cdc.gov/ncidod/dpd/
healthywater/privatewell.htm

The Centers for Disease Control
and PreventionDivision of
Parasitic Diseasesmaintains
thisWeb sitewith information
on contaminants that can be
found inwater fromprivate
wells
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APPENDIX Continued

Organization Web Site Web Site/Document Title/
Description

Telephone No. Telephone Contact
Organization

US Department of
Agriculture

www.csrees.usda.gov/qlinks/
partners/state�partners.html
or www.csrees.usda.gov/
Extension/index.html

Department of Agriculture
CSREES maintains these Web
sites with links to all states’
state and national
(university) partners and to
all states’ Local Cooperative
Extension System Offices.
These offices have extensive
information on local and
regional well water issues

US Food and Drug
Administration

www.fda.gov/oca/sthealth.htm The Food and Drug
Administration maintains
this Web site with links to all
state health departments or
agencies

Oak Ridge National
Laboratory

http://rais.ornl.gov/CRE/CRE�
eco�state.html

The Oak Ridge National
Laboratory maintains this
Web site with listings of all
state departments of
environment and/or natural
resources protection.
Information on local
contaminants in well water
can be found within state
departments

National
Organizations

NSF International www.nsf.org/consumer/
drinking�water/
dw�well.asp?program�
WaterTre

NSF International maintains
this Web site with
information about private
well water systems and
groundwater

National Ground
Water
Association

www.wellowner.org;
www.ngwa.org

TheNational GroundWater
Associationmaintains the
Web sitewith resources for
privatewaterwell owners. The
National GroundWater
Associationmaintains a
separateWeb site
(www.ngwa.org) with
information geared to
groundwater professionals.

State Contacts
AL www.aces.edu/waterquality/

faq/faq�list.php3?Code�303
AL StateWater Program, AL
Cooperative Extension
Service, USDepartment of
Agriculture, CSREES, and Land
Grant Colleges: “Applying
Knowledge to ImproveWater
Quality”

(334) 271-7773 AL State Water Program;
Extension Water
Coordinator

AK www.uaf.edu/coop-ext/water/
drinking�water�and�human�

health.html

AK Water Quality Program and
CSREES: “Drinking Water &
Human Health”

(907) 786-6300
(907) 786-6311

AK Water Quality Program
Rural Drinking Water and
Small Systems

AZ www.azdeq.gov/environ/water/
dw/download/privatewells.
pdf

AZ Department of
Environmental Quality:
“Private Wells After the Fire”

(602) 771-4644

(602) 364-0720

AZ Department of
Environmental Quality

AZ Department of Health
Services

Bureau of State Laboratory
Services
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APPENDIX Continued

Organization Web Site Web Site/Document Title/
Description

Telephone No. Telephone Contact
Organization

AR www.healthyarkansas.com/eng/
index.html

AR Department of Health and
Human Services, Division of
Health: “Drinking Water
Information for Arkansans”

(501) 661-2623 AR Department of Health
and Human Services,
Division of Health

CA www.water.ca.gov/drought/
wellinfo.cfm

California Department of Water
Resources, Drought
Preparedness: “Well
Information”

(916) 653-5791 CA Department of Water
Resources

www.groundwater.water.ca.
gov/technical�assistance/

“Domestic Well Owners” (916) 653-6192 CA State Water Resources
Control Board

gw�wells/gww�

domown/index.cfm
(916) 341-5779 Groundwater Ambient

Monitoring and
Assessment Program

CO www.ext.colostate.edu/PUBS/
NATRES/06700.html

Colorado State University
Cooperative Extension:
“Private Wells for Home Use”

(303) 692-3500, ext 4 CO Department of Public
Health and Environment
Water Program

CT www.drought.state.ct.us/well.
htm

State of CT Drought Response:
“Guidance for Private Well
Users”

(860) 509-7389 CT Department of Public
Health Lab Certification
Program

DE http://ag.udel.edu/dwrc/
concerns.html

DE Water Resources Center,
University of Delaware: “The
Water Resource Problems of
Delaware”

(302) 739-9950 DE Public Water Systems
Supervision Program

DC There are no private water wells
in the District of Columbia. All
public water is through the
Washington Aqueduct. See
http://washingtonaqueduct.
nab.usace.army.mil

NA NA NA

FL www.doh.state.fl.us/environment/
water/index.html#Public

FL Department of Health
Bureau of Water Programs

(904) 791-1599
(850) 245-8059

(850) 245-4240

FL Department of
Environmental
Protection

FL Bureau of Water
Programs

GA www.engr.uga.edu/service/
extension/publications/c819-
9c.html

University of Georgia
Cooperative Extension

(404) 656-4807 GA Department of Natural
Resources, Drinking
Water Permitting
Program

HI www2.ctahr.hawaii.edu/oc/
freepubs/pdf/HH-9.pdf

University of Hawaii at Manoa
Cooperative Extension
Service: “Drinking Water
Wells”

(808) 586-4258 HI Department of Health,
Drinking Water Branch

ID www.deq.state.id.us/water/
prog�issues/ground�water/
wells/overview.cfm

ID Department of
Environmental Quality:
“Ground Water Quality in
Idaho: Ground Water and
Private Wells”

(208) 334-2235, ext 233 ID State Health Department

IL www.idph.state.il.us/envhealth/
waterwells.htm

IL Department of Public Health:
“Water Wells”

(217) 782-5830 IL Department of Public
Health, Drinking Water
Section

IN www.in.gov/isdh/23258.htm
www.in.gov/dnr/water/2457.
htm

IN Department of Natural
Resources, Division of
Water: “Recommended
Standards for Private Water
Wells” and “Ground Water/
Wells”

(317) 921-5500
(317) 308-3286

IN State Department of
Health

Drinking Water Compliance
Officer

IA www.iowadnr.com/water/wells/ IA Department of Natural (800) 421-4692 University of Iowa
index.html Resources, Water Supply

Operations: “Iowa’s Private
Water Well Program”

(319) 335-4500 Hygienic Labs
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APPENDIX Continued

Organization Web Site Web Site/Document Title/
Description

Telephone No. Telephone Contact
Organization

KS www.oznet.ksu.edu/library/
H20QL2/MF871.PDF

Kansas State University:
“Recommended Water Tests
for Private Wells”

(785) 296-1639 KS Health and
Environmental Lab

KY www.water.ky.gov/dw/profi/
tips/welltest.htm

KY Division of Water: “Well
Testing”

(502) 564-3410 KY Department of
Environmental
Protection Drinking
Water Management

LA www.dhh.louisiana.gov/offices/
publications.asp?ID�205&
Detail�1198&Arch�2002

LA Department of Health and
Hospitals Environmental
Epidemiology/Toxicology:

(225) 765-5038 LA Department of Health
and Hospitals Office of
Public Health Safe
Drinking Water Program

“Private Water Well Testing
in LA: What You Need to
Know to Protect Your Water”

(504) 219-4447 Laboratory Services

ME www.maine.gov/dhhs/eng/
water/Templates/Private
Wells/privatewells.htm

ME Division of Environmental
Health Drinking Water
Program: “Private Well
Information for
Homeowners”

(207) 287-1929 ME Division of
Environmental Health,
Drinking Water Program

MD http://extension.umd.edu/
environment/Water/files.
well.html

MD Cooperative Extension,
University of Maryland:
“Water Wells and their
Maintenance Guidelines”

(410) 537-3729 MD Department of the
Environment, Water
Supply Program

MA www.mass.gov/dep/public/
publications/mapwell2.pdf
and www.mass.gov/dep/

MA Department of
Environmental Protection: “A
Guide

(978) 682-5237, ext 331 MA Department of
Environmental
Protection

water/drinking/privurb.pdf to Water Quality Testing for
Private

(617) 983-6870
(978) 640-9673

Division of Epidemiology
and Immunization

Wells” and “Private Wells in
Urban Areas”

(617) 292-5770 Drinking Water Program

MI http://web1.msue.msu.edu/
waterqual/docs/wq02p1.html

Michigan State University
Extension: “Testing of Private
Wells”

(517) 353-5459 Michigan State University,
Center for
Environmental
Toxicology

(517) 373-1376 MI Department of Public
Health, Water Supply
Division

MN www.health.state.mn.us/divs/
eh/wells

MN Department of Health:
“Well Management: Protect
Your Health—Test Your
Private Well Water”

(800) 383-9808 MN Department of Health

MS http://msucares.com/pubs/
publications/p1868.htm

MS State University Extension
Service: “Protecting Your
Private Well: An
Environmental Self-
assessment”

(601) 576-7518
(601) 987-6893
(800) 626-7739

MS State Department of
Health

MO www.scchealth.org/docs/ph/
ph�docs/phnews/jun01.html

St Charles County, MO Division
of Public Health: “Private
Drinking Water Supplies”

(573) 751-4090
(800) 361-4827

MO Public Drinking Water
Program

MT http://waterquality.montana.edu/
docs/homeowners/qanda.
shtml

MT State University Bozeman,
Department of Land
Resources and
Environmental Sciences:
“Q&A: Water Quality testing
for Private Well Owners”

(406) 444-2642 MT Department of Public
Health and Human
Services, State
Environmental Lab

www.dphhs.mt.gov/PHSD/Lab/
Environmental/environ-lab-
private-well-testing.shtml

MT Department of Public
Health and Human Services:
“Private Well Testing
Program at the State
Environmental Laboratory”
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Organization Web Site Web Site/Document Title/
Description

Telephone No. Telephone Contact
Organization

NE www.hhs.state.ne.us/enh/
recwtrprac.htm

NE Department of Health and
Human Services:
“Recommended Water
Supply Practices”

(402) 471-2122 NE Department of Health
and Human Services,
Division of Labs

www.unce.unr.edu/publications/
files/ho/2006/fs0651.pdf

University of Nevada,
Cooperative Extension: NV
NEMO – Nonpoint Education
for Municipal Officials POW:
Protecting our Water: Action
Guide #10: “What to do
about Private Water Wells”

( 775) 784-7070 University of Nevada,
Cooperative Extension

NH http://des.nh.gov/organization/
divisions/water/dwgb/well_
testing/index.htm

NH Department of
Environmental Services,
Water Division: Private Well
Testing Program

(603) 271-3139
(603) 271-2952

NH Department of
Environmental Services

NJ www.state.nj.us/dep/pwta NJ Department of
Environmental Protection:
“Private Well Testing Act:
Buying or Selling a Home
With a Private Well?”

(609) 292-3950 NJ Department of
Environmental
Protection

NM www.nmenv.state.nm.us/dwb/
Documents/Drought%20Fact%
20Sheet.pdf

NM Department of Health:
“Information for Well
Owners: Safe Drinking Water
During a Drought”

(877) 654-8720 NM Drinking Water Bureau

NY www.health.state.ny.us/
environmental/water/
drinking/part5/append5b/
index.htm

NY Department of Health
Drinking Water Protection
Program: “Information on
Protection of Water Wells”

(518) 485-5570 NY Department of Health
Drinking Water
Protection Program

NC http://h2o.enr.state.nc.us/aps/
gpu/well�construction.htm

NC Department of
Environmental and Natural
Resources Division of Water
Quality, Aquifer Protection
Section: “Well Construction:
Technical Assistance”

(919) 733-3221 NC Department of
Environmental and
Natural Resources
Division of Water
Quality, Aquifer
Protection Section

www.terraquestpc.com/
downloads/brochures/
WellAbandonment.pdf

Division of Water Quality,
Groundwater Section “Well
Abandonment: Know the
Rules to Protect Yourself and
Our Groundwater”

(919) 733-7308 NC Department of Health
and Human Services,
referral to county health
departments

ND www.health.state.nd.us/wq/gw/
pubs/WellTestingBrochure.pdf

ND Board of Water Well
Contractors: “Private Water
Well Construction
Requirements”

(701) 328-6140 ND Department of Health
Division of Chemistry

OH www.dnr.state.oh.us/water/
pubs/fs�div/fctsht03/tabid/
4083/Default.aspx

OH Department of Natural
Resources Division of Water:
“Water Efficiency for Private
Well Owners” Sheet 92–3

(614) 265-6740 OH Department of Natural
Resources Division of
Water

OK www.owrb.ok.gov/supply/wd/
wd�forms.php

OKWater Resources Board:
“Water Well Drilling Forms”

(405) 530-8800 OKWater Resources Board

OR http://oregon.gov/DHS/ph/
dwp/index.shtml

OR Department Human
Services Drinking Water
Program: “Ensuring that
Oregonians have Safe
Drinking Water”

(971) 673-0405 OR Department of Human
Resources Drinking
Water Program

http://wellwater.oregonstate.
edu/wells.php

Oregon State University: “The
Oregon Well Water Program:
Wells”

(541) 766-3556 Oregon State University
Well Water Program
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Organization Web Site Web Site/Document Title/
Description

Telephone No. Telephone Contact
Organization

PA www.dep.state.pa.us/dep/
deputate/watermgt/wc/
subjects/SrceProt/well/
default.htm

PA Department of
Environmental Protection:
“Private Water Wells in
Pennsylvania”

(717) 787-8184 PA Department of
Environmental
Protection Bureau of
Water Standards and
Facility Regulation

RI www.dem.ri.gov/programs/
benviron/water/permits/
privwell/index.htm

RI Department of
Environmental Management
Office of Water Resources:
“Private Well Installation”

(401) 222-6867 RI Department of Health

SC www.scdhec.net/water/html/
dwrw.html

SC Department of Health and
Environmental Control:
“Residential Well Program”

(888) 761-5989
(803) 898-3376

SC Department of Health
and Environmental
Control Private Well
Program

SD www.state.sd.us/denr/des/
drinking/privatewell.
htm

SD Department of Environment
and Natural Resources:
“General Private Well
Sampling”

(605) 773-3754 SD Department of
Environment and
Natural Resources
Drinking Water Program

TN www.state.tn.us/environment/
dws/WWregprog.shtml#well

TN Department of Environment
and Conservation Division of
Water Supply: “Well
Program”

(615) 532-0191 TN Department of
Environmental
Conservation Division of
Water Supply

TX www.license.state.tx.us/wwd/
welldisinfection.pdf

TX Department of Licensing
and Regulation Water Well
Driller Program:
“Private Well Disinfection”

(512) 463-7880
(800) 803-9202
(512) 458-7591

TX Department of Licensing
and Regulation Well
Water Driller/Pump
Installer Program
TX Department of Health

UT http://health.utah.gov/lab/
microbiology/envtech.html

UT Public Health Lab Bureau of
Microbiology: “Drinking
Water Bacteriology”

(801) 584-8400
(801) 584-8476
(801) 536-4200

UT Public Health
Laboratory
UT Division of Health

VT http://healthvermont.gov/enviro/
water/safe�water.aspx and

http://healthvermont.gov/enviro/
water/dug�well.aspx

VT Department of Health: “Safe
Water Resource Guide” and
“Dug Wells for Drinking
Water”

(802) 863-7200
(800) 464-4343

VT Department of Health

VA www.vdh.state.va.us/
EnvironmentalHealth/
ONSITE/regulations/
PrivateWellInfo/index.htm

VA Department of Health Office
of Environmental Health
Services “Private Well Water
Information”

(804) 864-7473 VA Department of Health

WA www.doh.wa.gov/ehp/dw/
Publications/331-349.pdf

WA Department of Health
Office of Drinking Water:
“Important Information for
Private Well Owners”

SW: (360) 236-3030
NW: (253) 395-6750
E: (509) 456-3115

WA Department of Health
Water Quality

WV www.wvdhhr.org/phs/water/
index.asp

WV Department Heath and
Human Resources Office of
Environmental Health
Services Public Health
Sanitation Division:
“Individual Water Supplies:
Wells, Cisterns, and Springs”

(304) 293-5785
(304) 558-6732

WV University Office of
Environmental Health
and Safety

WV Department of Heath
and Human Resources
Office of Environmental
Health Services Public
Health Sanitation
Division

WI www.dnr.state.wi.us/org/water/
dwg/wells.htm

WI Department of Natural
Resources: “Drinking Water
& Groundwater”

(608) 266-2621 WI Department of Natural
Resources

www.uwsp.edu/cnr/gndwater/
privatewells

Groundwater Center University
WI at Stevens Point: “For
Private Well Users: Water
Testing and Private Wells”

(715) 346-4270 Groundwater Center
University WI at Stevens
Point
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APPENDIX Continued

Organization Web Site Web Site/Document Title/
Description

Telephone No. Telephone Contact
Organization

WY http://deq.state.wy.us/wqd/
groundwater/downloads/
Private%20Wells/wellheadintro.
asporwww.wywaterwell.org/
educational.htm

WY Department of
Environmental Quality:
“Introduction to Wellhead
Protection”

(307) 777-7431 WY Department of Health
Public Health Lab Water
Microbiology

http://wdh.state.wy.us/phsd/
lab/waterlab.html

WYWell Water Association or
WY Department of Health
Public Health Lab Water
Microbiology

(307) 777-7781 WY Department of
Environmental Quality
Water Quality Division

CSREES indicates Cooperative State Research, Education and Extension Services; NA, not applicable.
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POLICY STATEMENT

Early Childhood Adversity, Toxic Stress, and the Role of
the Pediatrician: Translating Developmental Science
Into Lifelong Health

abstract
Advances in a wide range of biological, behavioral, and social sciences
are expanding our understanding of how early environmental influences
(the ecology) and genetic predispositions (the biologic program) affect
learning capacities, adaptive behaviors, lifelong physical and mental
health, and adult productivity. A supporting technical report from the
American Academy of Pediatrics (AAP) presents an integrated ecobiode-
velopmental framework to assist in translating these dramatic advances
in developmental science into improved health across the life span.
Pediatricians are now armed with new information about the adverse
effects of toxic stress on brain development, as well as a deeper under-
standing of the early life origins of many adult diseases. As trusted au-
thorities in child health and development, pediatric providers must now
complement the early identification of developmental concerns with
a greater focus on those interventions and community investments that
reduce external threats to healthy brain growth. To this end, AAP
endorses a developing leadership role for the entire pediatric commu-
nity—one that mobilizes the scientific expertise of both basic and
clinical researchers, the family-centered care of the pediatric medical
home, and the public influence of AAP and its state chapters—to
catalyze fundamental change in early childhood policy and services.
AAP is committed to leveraging science to inform the development of
innovative strategies to reduce the precipitants of toxic stress in young
children and to mitigate their negative effects on the course of devel-
opment and health across the life span. Pediatrics 2012;129:e224–e231

INTRODUCTION
“It is easier to build strong children than to repair broken men.”

Frederick Douglass (1817–1895)

From the time of its inception as a recognized specialty of medicine, the
field of pediatrics has attached great significance to both the process
of child development and the social/environmental context in which it
unfolds. When the American Academy of Pediatrics (AAP) was founded
in 1930, the acute health care needs of children were largely infectious
in nature.1 Over the ensuing 80 years, as increasingly effective vac-
cines, hygiene, and other public health initiatives produced dramatic
gains, astute observers began to note that many noninfectious dis-
ease entities, such as developmental, behavioral, educational, and
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family difficulties, were playing in-
creasingly prominent roles in affect-
ing child health and well-being.

In 1975, the term “new morbidity” was
introduced to describe those non-
infectious entities that appeared to be
most prevalent.2 This important con-
ceptualization underscored a growing
realization that significant societal
changes (eg, increasing numbers of
single parents and families with 2
working parents) were challenging
pediatric health care providers to ad-
dress complex concerns that were not
strictly medical in nature. Although the
impact of these “new” morbidities on
pediatrics, public health, and society
in general is no longer in question,3–5

the professional training and practice
of pediatricians continues to focus
primarily on the acute medical needs
of individual children. The pressing
question now confronting contempo-
rary pediatrics is how we can have
a greater impact on improving the life
prospects of children and families
who face these increasingly complex
and persistent threats to healthy
development.

The need for creative, new strategies
to confront these morbidities in a
more effective way is essential to
improve the physical and mental
health of children, as well as the social
and economic well-being of the na-
tion.6 Developmental, behavioral, edu-
cational, and family problems in
childhood can have both lifelong and
intergenerational effects.7–18 Identi-
fying and addressing these concerns
early in life are essential for a
healthier population and a more
productive workforce.5,6,19–21 Because
the early roots or distal precipitants of
problems in both learning and health
typically lie beyond the walls of the
medical office or hospital setting, the
boundaries of pediatric concern
must move beyond the acute medical
care of children and expand into the

larger ecology of the community,
state, and society. Because this call
for a broader, contextual approach
to health is not new,22 and the track
record of matching rhetoric with ef-
fective action is limited, there is a
compelling need for bold, new thinking
to translate advances in developmental
science into more effective inter-
ventions.

THE MERITS OF AN
ECOBIODEVELOPMENTAL
FRAMEWORK

The accompanying technical report23

presents an ecobiodevelopmental (EBD)
framework for understanding the pro-
motion of health and prevention of dis-
ease across the life span that builds on
advances in neuroscience, molecular
biology, genomics, and the social sci-
ences. Together, these diverse fields
provide a remarkably convergent per-
spective on the inextricable interactions
among the personal experiences (eg,
family and social relationships), envi-
ronmental influences (eg, exposures
to toxic chemicals and inappropriate
electronic media), and genetic pre-
dispositions that affect learning, be-
havior, and health across the life
span. Applying this EBD framework to
the challenges posed by significant
childhood adversity reveals the pow-
erful role that toxic stress can play in
disrupting the architecture of the
developing brain, thereby influencing
behavioral, educational, economic,
and health outcomes decades and ge-
nerations later.24 In contrast to posi-
tive or tolerable stress, toxic stress is
defined as the excessive or prolonged
activation of the physiologic stress
response systems in the absence of
the buffering protection afforded
by stable, responsive relationships.25

Within the ongoing interplay among
assets for health and risks for illness,
toxic stress early in life plays a critical
role by disrupting brain circuitry and

other important regulatory systems in
ways that continue to influence physiol-
ogy, behavior, and health decades
later.23 In short, an EBD approach to
childhood adversity suggests that (1)
early experiences with significant stress
are critical, because they can un-
dermine the development of those
adaptive capacities and coping skills
needed to deal with later challenges; (2)
the roots of unhealthy lifestyles, mal-
adaptive coping patterns, and frag-
mented social networks are often found
in behavioral and physiologic re-
sponses to significant adversity that
emerge in early childhood; and (3)
the prevention of long-term, adverse
consequences is best achieved by
the buffering protection afforded
by stable, responsive relationships
that help children develop a sense
of safety, thereby facilitating the
restoration of their stress response
systems to baseline.25 An EBD ap-
proach recognizes that it is not
adversity alone that predicts poor
outcomes. It is the absence or in-
sufficiency of protective relationships
that reinforce healthy adaptations to
stress, which, in the presence of sig-
nificant adversity, leads to disruptive
physiologic responses (ie, toxic stress)
that produce “biological memories”26

that increase the risk of health-
threatening behaviors and frank dis-
ease later in life. The recent AAP
technical report23 summarizes the
growing evidence base that links
childhood toxic stress to the sub-
sequent development of unhealthy life-
styles (eg, substance abuse, poor
eating and exercise habits), persistent
socioeconomic inequalities (eg, school
failure and financial hardship), and
poor health (eg, diabetes and cardio-
vascular disease). Given the extent
to which costly health disparities in
adults are rooted in these same
unhealthy lifestyles and persistent
inequalities,5,9 the reduction of toxic
stress in young children ought to be
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a high priority for medicine as a
whole and for pediatrics in partic-
ular.

AN IMPORTANT ROLE FOR THE
PEDIATRIC MEDICAL HOME

The effective reduction of toxic stress
in young children could be advanced
considerably by a broad-based, mul-
tisector commitment in which the
profession of pediatrics plays an
important role in designing, imple-
menting, evaluating, refining, and
advocating for a new generation of
protective interventions. Pediatric
providers are uniquely qualified and
placed to assist in translating recent
advances in developmental science
into effective interventions for the
home, the clinic, and the community. In
addition to regular interactions with
young children and an appreciation for
the important role that families27–29

and communities30 play in deter-
mining child well-being, pediatricians
bring several time-honored perspec-
tives to this challenging task. These
perspectives include a developmental
approach to health, an understanding
of the advantages of prevention over
remediation, and an awareness of the
critical importance of effective advo-
cacy to promote changes in well-
established systems that influence
child health and development, even
when those systems lie outside the
traditional realm of pediatric prac-
tice.31 In this context, it is essential
that innovative and practical strate-
gies continue to be developed that
strengthen the capacity of the medical
home to reduce sources of toxic
stress and to mitigate their impact on
the lives of young children. Rather
than continuing the current trend of
“doing more with less,” as pedia-
tricians take on a wide range of
additional responsibilities, payment
reforms should reflect the value of
pediatricians’ time and knowledge,

as well as the importance of a
pediatrician-led medical home serving
as a focal point for the reduction of
toxic stress and for the support of
child and family resiliency. This ad-
ditional work and the reprioritization of
efforts should reflect pediatricians’ in-
terest in preventive care that is more
developmentally relevant,32 parents’ de-
sire for a greater emphasis on their
child’s emerging skills and behavior,33

the commitment to team-based services
within the pediatric medical home,28

and the growing evidence base that
early developmental interventions can
have significant effects on life-course
trajectories.34

As the most logical candidate for
a universal platform to promote
healthy development and optimal life
course trajectories, the pediatric
medical home has become the focus of
both increasing expectations and for-
midable challenges. High expectations
are grounded in the public’s deep re-
spect for pediatricians as trusted
guardians of child health. Compelling
challenges include (1) the need for
more extensive training for all health
professionals on the adverse effects
of excessive stress on the developing
brain, as well as on the cardiovascular,
immune, and metabolic regulatory sys-
tems (the technical report23 is a start);
(2) the significant constraints on exist-
ing, office-based approaches to fully
address the new morbidities effectively;
(3) the relatively limited availability of
evidence-based strategies, within the
medical home and across the full array
of existing early childhood service sys-
tems, that have been shown to reduce
sources of toxic stress in the lives of
young children or mitigate their adverse
consequences35; and (4) the financial
difficulties associated with the incor-
poration of evidence-based develop-
mental strategies into the pediatric
medical home.

A Critical Assessment of Prevention
at the Practice Level

From immunizations to seat belts to
parenting education, the field of pedi-
atrics has always embraced the cen-
trality of prevention. That said, some
degree of childhood adversity is in-
evitable, and dealing with manageable
levels of stress is an important part of
healthy development. Because the es-
sence of toxic stress is the absence of
buffers needed to return the physio-
logic stress response to baseline, the
primary prevention of its adverse
consequences includes those aspects
of routine anticipatory guidance that
strengthen a family’s social supports,
encourage a parent ’s adoption of
positive parenting techniques, and
facilitate a child’s emerging social,
emotional, and language skills. Exam-
ples include the promotion of the 7Cs
of resilience (competence, confidence,
connectedness, character, contribution,
coping, and control),36 optimism,37

Reach Out and Read,38–40 emotional
coaching,41–44 and numerous positive
parenting programs (eg, Triple P,45–47

Incredible Years,48 Home visiting,49,50 and
Nurturing Parenting51,52). Although AAP
resources, such as Bright Futures,53

Connected Kids,54 and the clinical
report “The Pediatrician’s Role in
Child Maltreatment Prevention,”55

already provide significant recom-
mendations in this area, implement-
ing a comprehensive, yet practical
program of effective anticipatory
guidance that nurtures the child’s
emerging social, emotional, and
language skills and promotes posi-
tive parenting remains an ongoing
challenge.

Beyond working to improve the impact
of anticipatory guidance provided in
the medical home, some motivated
pediatric providers also advocate
for a variety of community-based
interventions that are implement-
ed in homes,56,57 preschools,58 and
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schools,59–61 as well as through an
extended array of programs organized
by faith-based organizations, social
groups, and recreational centers.
A more thorough description of the
full range of practices designed to
strengthen parenting skills and en-
hance child development can be found
elsewhere.35,62–64 Although most pri-
mary prevention programs have not
been evaluated systematically, those
that show promise should be as-
sessed and, if found to be effective,
replicated and taken to scale. As the
number of evidence-based services
increases, the pediatric community
needs to continue to advocate for
systemic changes in reimbursement
strategies that incentivize collabora-
tion among pediatric medical homes
and the full range of effective
community-based resources.65

Screening for Children and
Families at Risk

Identifying children at high risk for
toxic stress is the first step in pro-
viding targeted support for their
parents and other caregivers. The
challenges of developing secondary
prevention strategies within the med-
ical home begin with the implemen-
tation of practice-relevant screening
and proceed through the complexities
of diagnostic evaluations, sharing in-
formation, formulating joint action
plans with parents, locating needed
services beyond the medical home,
arranging successful referrals, and
conducting an ongoing monitoring and
assessment of intervention impacts.
That said, after several decades of
prescriptive guidelines and outcome
evaluations of a broad array of pre-
vention strategies, the cumulative ev-
idence of effectiveness is mixed. Some
primary care practices have been
successful in regularizing the identi-
fication and management of new
morbidities within their daily routines.

Many continue to struggle with the
basics of developmental screening,
routine referral, and ongoing collab-
oration with community-based pro-
grams outside the medical system.32

All confront the limited availability of
accessible and affordable preventive
supports for children and families
experiencing significant adversity.

Within this highly variable and multi-
dimensional context, the AAP and
others have encouraged pediatric
providers to develop a screening
schedule that uses age-appropriate,
standardized tools to identify risk
factors that are highly prevalent or
relevant to their particular practice
setting.29,66,67 In addition to the cur-
rently recommended screenings at 9,
18, and 24/36 months to assess chil-
dren for developmental delays, pedi-
atric practices have been asked to
consider implementing standardized
measures to identify other family- or
community-level factors that put chil-
dren at risk for toxic stress (eg, ma-
ternal depression, parental substance
abuse, domestic or community vio-
lence, food scarcity, poor social con-
nectedness). Pediatric providers have
been encouraged to use Current Pro-
cedural Terminology code 99420 when
they are assessing a child’s risk and, if
additional visits are needed to address
any identified concerns, providers are
encouraged to bill for that additional
time by using codes 99401-4.68 Con-
tinued advocacy at the national
and state levels is needed, however,
to ensure proper payment for the
time needed for universal screening,
problem identification, and ongoing
assessments. More specific recom-
mendations (regarding which screen-
ing tools should be used, when they
should be administered, and how to
secure reimbursement for their use)
will be presented in a forthcoming
AAP policy statement on social-
emotional screening.

Collaborating With the Community

Routine screening for increased vul-
nerability is useful only if collaborative
relationships exist with local services
to address the identified concerns
(as outlined in several previous re-
ports69–71); moreover, it is also es-
sential that those services demonstrate
evidence of effectiveness. This is par-
ticularly important for the identifica-
tion of young children experiencing
toxic stress, given the limited pro-
portion of community-based interven-
tions for which significant, positive
impacts have been documented in this
domain, and the relatively modest
magnitude of impact found for those
that have been shown to be effective.

Rethinking Advocacy Beyond the
Office Setting

Because so many of the origins
and consequences of childhood toxic
stress lie beyond the boundaries of the
clinical setting, pediatric providers are
often called on to work collaboratively
with parents, social workers, teachers,
coaches, civic leaders, policy makers,
and other invested stakeholders to
influence services that fall outside the
traditional realm of clinical practice.72

In many cases, these efforts extend even
further afield, moving into the realm of
ecologically based, public health ini-
tiatives that address the precipitants of
toxic stress at the community, state, and
national levels. Translating advances in
developmental science into effective
interventions and lifelong health will
require a fundamental shift in the way
the general public and policy makers
view and invest in early childhood. Pe-
diatric providers are integral to this
effort, as they have a long history of
advocating for systemic changes to ad-
vance child health and development.31

Examples of preventive interventions
that could serve as targets for
pediatrician-led advocacy campaigns
include (1) education efforts focused
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on parents, foster parents, child care
providers, and preschool teachers to
increase awareness of the adverse
consequences of toxic stress in early
childhood for lifelong outcomes in
learning, behavior, and health; (2) calls
for investments in the development
of creative, new strategies that can
be incorporated into home-, school-,
and center-based services to re-
duce sources of toxic stress and to
strengthen the relationships that
buffer children from the long-term
consequences of significant adver-
sity; (3) investments in community-
based mentoring activities (eg,
after-school programs, Big Brother/
Big Sister, Little League, gymnastics,
martial arts programs) that provide
supportive relationships for vulnera-
ble children that help them learn to
cope with adversity in an adaptive
manner; (4) investments in selected
early-intervention programs, early-
childhood mental health services,
specialized family therapies, and
medicolegal partnerships that have
demonstrated evidence of positive
impacts on vulnerable young children
and families; (5) professional devel-
opment programs that educate judges
and other key participants in the ju-
venile court and foster care systems
about the biology of adversity and its
implications for case management,
child custody, and foster care of
children who have been abused or
neglected; and (6) collaborative
efforts with social workers, mental
health providers, and other related
professionals to address urgent
needs as early as possible and to
integrate effective services for the
most vulnerable children and their
families.

Treatment of Toxic Stress

Finally, the pediatric community must
provide strong, proactive advocacy
for more effective interventions for

children with symptomatic evidence
of toxic stress. These could include
(1) the formation and/or continuous
strengthening of local traumatic stress
networks to treat children and families
experiencing significant adversity; and
(2) increasing the number of acces-
sible, affordable, and culturally com-
petent mental health professionals
who are qualified to provide evidence-
based treatments, such as trauma-
based cognitive behavioral therapy
and parent-child interaction therapy. In
addition to the paucity of appropriately
trained professionals in this area of
significant unmet need, inadequate or
inappropriate reimbursement mecha-
nisms often block access to services
for the most vulnerable young chil-
dren. In such circumstances, pedia-
tricians can be powerful advocates for
expanded insurance coverage for
childhood mental health services, even
when they do not provide those services
themselves.73

REAFFIRMING A COMMITMENT TO
LEAD

This Policy Statement builds on
numerous previous statements, in-
cluding those regarding the new
morbidities,3 community pediat-
rics,30 family-centered care,27 home
visitation,49 and the prevention of
child abuse.55 The proposed EBD
framework (1) incorporates growing
evidence of the impact of toxic stress
on the developing brain, (2) informs
a deeper understanding of the early
life origins of both educational failure
and adult disease, and (3) underscores
the need for collaborative efforts to
prevent the long-term consequences
of early adversity. The AAP is com-
mitted to leading an invigorated,
science-based effort at transforming
the way our society invests in the
development of all children, partic-
ularly those who face significant
adversity.74

RECOMMENDATIONS

1. All health care professionals should
adopt the proposed EBD framework
as a means of understanding the
social, behavioral, and economic
determinants of lifelong disparities
in physical and mental health (see
technical report23). Psychosocial
problems and the new morbidities
should no longer be viewed as cat-
egorically different from the causes
and consequences of other biologi-
cally based health impairments.

2. The growing scientific knowledge
base that links childhood toxic
stress with disruptions of the devel-
oping nervous, cardiovascular, im-
mune, and metabolic systems, and
the evidence that these disruptions
can lead to lifelong impairments in
learning, behavior, and both physi-
cal and mental health, should be
fully incorporated into the training
of all current and future physicians
(see technical report23).

3. Pediatricians should adopt a more
proactive leadership role in edu-
cating parents, child care pro-
viders, teachers, policy makers,
civic leaders, and the general pub-
lic about the long-term conse-
quences of toxic stress and the
potential benefits of preventing or
reducing sources of significant ad-
versity in early childhood. Protect-
ing young children from adversity
is a promising, science-based strat-
egy to address many of the most
persistent and costly problems fac-
ing contemporary society, including
limited educational achievement,
diminished economic productivity,
criminality, and disparities in health.

4. Pediatricians should be vocal advo-
cates for the development and
implementation of new, evidence-
based interventions (regardless of
the provider or venue) that reduce
sources of toxic stress and/or
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mitigate their adverse effects on
young children, as they are likely
to produce better outcomes and
potentially be more cost-effective
than trying to treat or remediate
the numerous consequences of ex-
cessive childhood stress that reach
far into adulthood. Such advocacy is
particularly important when budget
constraints force critical reassess-
ments of public spending priorities.

5. Pediatric medical homes should (1)
strengthen their provision of antici-
patory guidance to support children’s
emerging social-emotional-linguistic
skills and to encourage the adoption
of positive parenting techniques; (2)
actively screen for precipitants of
toxic stress that are common in their
particular practices; (3) develop, help
secure funding, and participate in
innovative service-delivery adapta-
tions that expand the ability of the
medical home to support children at
risk; and (4) identify (or advocate for
the development of) local resources
that address those risks for toxic
stress that are prevalent in their
communities.
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Policy Statement—Early Childhood Caries in
Indigenous Communities

abstract
The oral health of Indigenous children of Canada (First Nations, Inuit,
and Métis) and the United States (American Indian, Alaska Native) is a
major child health issue: there is a high prevalence of early childhood
caries (ECC) and resulting adverse health effects in this community, as
well as high rates and costs of restorative and surgical treatments
under general anesthesia. ECC is an infectious disease that is influ-
enced by multiple factors, including socioeconomic determinants, and
requires a combination of approaches for improvement. This state-
ment includes recommendations for preventive oral health and clinical
care for young infants and pregnant women by primary health care
providers, community-based health-promotion initiatives, oral health
workforce and access issues, and advocacy for community water flu-
oridation and fluoride-varnish program access. Further community-
based research on the epidemiology, prevention, management, and
microbiology of ECC in Indigenous communities would be beneficial.
Pediatrics 2011;127:1190–1198

Indigenous children of Canada (First Nations, Inuit, and Métis) and the
United States (American Indian, Alaska Natives) face many health dispari-
ties compared with the general American and Canadian populations. Oral
health disparities for Indigenous children exemplifymany of the inequities
and the major need for health promotion, disease prevention, and early
care services in these communities. Various organizations have provided
guidelines on health promotion, disease prevention, and early visits for
dental care; however, the severity of dental disease and the barriers to
care in Indigenous communities require special consideration.

Early childhood caries (ECC) is defined as the presence of tooth decay
that involves any primary tooth in a child younger than 6 years.1 Also
referred to as early childhood tooth decay in the vernacular (and for-
merly called baby-bottle tooth decay), the term ECC better reflects that
the disease process is much more complex and involves transmission
of infectious bacteria, dietary habits, and oral hygiene. ECC is an infec-
tious disease; Streptococcus mutans is the most dominant causative
organism. The causative triad for caries includes the presence of car-
iogenic bacteria, diet (exposure to fermentable carbohydrate), and
host susceptibility (integrity of tooth enamel). ECC has been termed the
most prevalent pediatric infectious disease and the most common
chronic disease of children.2

The effects of ECC go beyond the oral cavity and influence overall child-
hood health and well-being, which are already compromised for many

AMERICAN ACADEMY OF PEDIATRICS, COMMITTEE ON NATIVE
AMERICAN CHILD HEALTH, CANADIAN PAEDIATRIC SOCIETY,
FIRST NATIONS, INUIT AND MÉTIS COMMITTEE

KEY WORDS
dental caries, early childhood caries, oral health, Indigenous,
First Nations, American Indians

ABBREVIATIONS
ECC—early childhood caries
IHS—Indian Health Services
AI/AN—American Indian/Alaska Native

This document is copyrighted and is property of the American
Academy of Pediatrics and its Board of Directors. All authors
have filed conflict of interest statements with the American
Academy of Pediatrics. Any conflicts have been resolved through
a process approved by the Board of Directors. The American
Academy of Pediatrics has neither solicited nor accepted any
commercial involvement in the development of the content of
this publication.

www.pediatrics.org/cgi/doi/10.1542/peds.2011-0847

doi:10.1542/peds.2011-0847

All policy statements from the American Academy of Pediatrics
automatically expire 5 years after publication unless reaffirmed,
revised, or retired at or before that time.

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).

Copyright © 2011 by the American Academy of Pediatrics

Organizational Principles to Guide and Define the Child
Health Care System and/or Improve the Health of all Children

1190 FROM THE AMERICAN ACADEMY OF PEDIATRICS

http://pediatrics.aappublications.org/


Indigenous children. ECC has been as-
sociated with other infectious dis-
eases, such as respiratory tract infec-
tions and acute otitis media, in the first
year of life, but the relationships are
weak and may indicate common risk
factors.3 When left to progress, ECC
can become painful and result in al-
tered chewing, eating, and sleeping
patterns in addition to potential
growth restriction.3 Early tooth loss as
a result of ECC may result in speech
difficulties and associated self-esteem
issues because of altered appearance.
Children with ECC are known to be at
increased risk of decay in both pri-
mary and permanent dentition and
may also experience malalignment
and crowding of permanent teeth that
result in poor bite.4 Dental caries has
also been associated with obesity in
children from low socioeconomic sta-
tus, possibly from common risk fac-
tors.5 The other consequence of more
severe ECC is that it frequently re-
quires extensive treatment under gen-
eral anesthesia—a procedure all too
common among Indigenous children.6

ORAL HEALTH STATUS IN
INDIGENOUS CHILDREN

The poor oral health of Indigenous chil-
dren in Canada and the United States
is a major public health issue. In some
Canadian Indigenous communities, the
prevalence of ECC exceeds 90%.4 Simi-
larly, in the United States, the dispari-
ties in oral health for Indigenous chil-
dren are significant and may be
increasing. A 1999 Indian Health Ser-
vices (IHS) survey of 2663 American In-
dian/Alaskan Native (AI/AN) children
between 2 and 5 years of age revealed
that 68% had untreated decay, which is
more than 3 times greater than the
rate found in children from the Na-
tional Health and Nutrition Examina-
tion Survey (19%).7 The same survey
revealed that 60% of preschool-aged
AI/AN children had severe ECC consti-
tuted by decay on amaxillary incisor or

6 or more decayed teeth. When com-
pared with a similar survey in 1991, a
statistically significant increase in the
number of decayed, missing, and filled
teeth was found in AI/AN children.7

One of the major consequences of
more severe ECC is the need for pedi-
atric dental surgery under general an-
esthesia with the related economic
burdens of health care fees and trans-
portation and accommodation costs
for families from remote communities
to urban centers.8 In addition to the po-
tential health risks of general anesthe-
sia, the benefits of rehabilitative treat-
ment under general anesthesia may
be short-lived, because relapse and re-
current decay are common if proper
oral hygiene behaviors are not main-
tained postoperatively.9,10 The reliance
on and necessity for operative treat-
ment of ECC is evidenced by the fact
that pediatric dental surgery is the
most common outpatient surgical pro-
cedure in many Canadian pediatric
hospitals,11 and wait times are sub-
stantial.12,13 Results of recent studies
also suggest that a significant number
of First Nations children with dental
caries require repeat dental proce-
dures under general anesthesia.6

RISK FACTORS FOR ECC

There are a multitude of risk factors
associated with ECC; however, the sin-
gle greatest risk factor for ECC is being
poor.14 Unfortunately, Indigenous chil-
dren in the United States and Canada
face poverty rates more than double
those of the general population; ap-
proximately 52% of Canadian First Na-
tions children live in poverty,15,16 and
36%of US AI/AN children overall and up
to 60% of children of single parents
who reside on reservations live in
poverty.17

The infectious disease model of caries
indicates the influence of poverty,
household crowding, family size, nutri-
tion, health behaviors, parenting

practices, and other risk factors. An
association is found between parents’
oral health status and the oral health
status of their infants.18 Dietary factors
influence the availability of ferment-
able carbohydrates required for car-
ies formation but also influence host
susceptibility, because primary tooth
enamel development is influenced by
prenatal and early infant nutrition.19

Among American Indigenous popula-
tions, ECC has been found to be associ-
ated with parenting practices such as
prolonged use of the bottle or training
cups with sugar-containing drinks and
a high frequency of sugary snacks per
day.19–23 Environmental tobacco smoke
and maternal smoking status also
have been associated with increased
risk of caries among children.24,25

PREVENTION STRATEGIES

Restorative or surgical treatment of
ECC is challenging and costly for chil-
dren, but especially so for those from
remote communities, and is unlikely to
solve dental disease in Indigenous
communities. Disease prevention is
likely to be the most cost-effective al-
ternative and the best long-term solu-
tion to oral health problems in these
communities.26 Primary prevention of
dental disease not only preserves
healthy teeth but also decreases the
current tremendous demand for re-
storative and surgical care. With ECC
being a result of the interplay of oral
bacteria, substrate, and host as well
as family, economic, and social condi-
tions, health-promotion strategies that
emphasize community development
and address the determinants of
health are required along with strate-
gies that focus on disease preven-
tion.27,28 This will take collaboration
among Indigenous communities; den-
tal, primary care, and public health
practitioners; and decision-makers,
policy-makers, and researchers in-
volved with young children.
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Oral Health Promotion

Oral health promotion, like overall
health promotion, should be part of a
total healthy-living strategy, because
many health disparities have similar
underlying issues, such as socioeco-
nomic challenges, food availability and
costs of nutritious choices in remote
communities, exposure to environ-
mental tobacco smoke, and unaccept-
ably low rates of breastfeeding and nu-
tritious food awareness, access, and
availability.

Disease Prevention

The first dental experience for many
Indigenous children is for dental treat-
ment resulting from caries rather than
for preventive care. In fact, regular
dental visits are not the norm formany
Indigenous children.29 Perceptions
that deciduous teeth are not important
and the acceptance that ECC and den-
tal surgery are inevitable parts of
childhood can be a barrier to adopting
available prevention strategies.29,30

These barriers may be reduced by in-
creasing awareness of the importance
of oral health to the overall well-being
of the child; of the consequences of
poor oral health, including the risks of
general anesthesia; and that ECC is a
potentially preventable disease.

ECC prevention should start during the
prenatal period, progress through
the perinatal period, and continuewith
the mother and infant within the con-
text of the family and during preschool
programs.31,32 Given the evidence for
vertical transmission of cariogenic
bacteria, primarily from mother to
child, involving pregnant women in
oral health screening, dental treat-
ment, and education on oral health hy-
giene and bolstering their nutrition
along with the use of fluoride tooth-
paste are strategies that can assist in
the prevention or delay of ECC.31 Recent
guideline documents support the
safety of dental care in pregnancy to

reduce or delay ECC in infants.33–35 Pre-
natal visits may also provide an oppor-
tunity to build awareness of the impor-
tance of oral health for mothers and
their infants.

Fluoride

Many national and international orga-
nizations, agencies, and governments,
including the World Health Organiza-
tion, the US Surgeon General, the Cen-
ters for Disease Control and Preven-
tion, Health Canada, the American
Dental Association, the American Acad-
emy of Pediatric Dentistry, the Cana-
dian Dental Association, the Canadian
Academy of Pediatric Dentistry, the
American Academy of Pediatrics, and
the Canadian Paediatric Society,
strongly endorse the use of fluorides
for the prevention and control of car-
ies. Fluoride use is recognized by the
American Dental Association, Ameri-
can Academy of Pediatric Dentistry,
and Canadian Dental Association as a
safe and highly effective strategy for
preventing and controlling caries.36–40

Multiple products provide fluoride. Ef-
fectiveness may require adherence
(eg, toothpastes) or access to dental
care or funding (eg, fluoride varnish).

Water fluoridation is seen as effective
and inexpensive, does not require daily
adherence, and promotes equity, be-
cause it benefits everyone regardless
of socioeconomic status.2,41 The World
Health Organization has reported that
fluoridation has substantial advan-
tages, especially for high-risk groups,
when it is culturally acceptable and
technically feasible.42 A recent unpub-
lished study performed in Alaskan
communities revealed a reduction in
caries of 30% to 50% with community
fluoridation, even when other risk fac-
tors were accounted for (Michael
Bruce, Arctic Investigations Program,
Centers for Disease Control and Pre-
vention, verbal communication, June 6,
2009). In North America, there is wide

disparity in the access to water fluori-
dation. It is estimated that 45% of Ca-
nadians benefit from access to fluori-
dated water,43 whereas in 1998, less
than 10% of First Nations people who
lived on reservations had access to flu-
oridated water.44 In 2006, 69% of US
residents were served with commu-
nity water fluoridation.45 The role of
public controversy in hindering the
uptake of water fluoridation in Indig-
enous communities has not been
documented.

Topical fluorides have been found to be
effective in preventing caries. A Co-
chrane Collaboration review revealed
that fluoride varnish substantially re-
duces tooth decay in both primary and
permanent teeth.46 A randomized con-
trolled trial of fluoride varnish offered
at least 2 times per year in Indigenous
communities in northern Ontario, Can-
ada, revealed an 18% reduction in the
2-year mean caries increment in par-
ticipating Indigenous children and an
adjusted odds ratio for caries inci-
dence of nearly 2 times higher in the
control group than in the fluoride-
varnish group.47 Lawrence et al sug-
gested that the costs of fluoride var-
nish, although small, can be reduced
and access could be improved through
the expansion of providers of fluoride-
varnish applications to include other
health workers such as dental hygien-
ists, dental therapists, dental assis-
tants, and primary health care provid-
ers such as public health nurses,
physician assistants, and other com-
munity health workers trained to ad-
minister fluoride varnish.47 In more
than 140 Canadian First Nations com-
munities participating in the Chil-
dren’s Oral Health Initiative program,
dental professionals and trained aides
apply fluoride varnish.48 Similar initia-
tives exist in the United States; 37
states provide primary care provider
reimbursement for preventive oral
health services, including fluoride-
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varnish application, to Medicaid-
eligible children younger than 3 years
during well-child visits (Amos S. Dein-
ard, Department of Pediatrics, Univer-
sity of Minnesota [Minneapolis, MN],
verbal communication, November 22,
2009).49 The application of fluoride var-
nish at the conclusion of “well-child”
visits but before vaccinations at an IHS
pediatric clinic was believed to be an
effective way of reaching more AI/AN
children.50 IHS considers 4 or more
topical applications of fluoride varnish
between 9 and 24 months of age as
best practice for children involved
with Head Start programs.51

According to the American Academy of
Pediatric Dentistry, the Canadian Den-
tal Association, the American Academy
of Pediatrics, and the Canadian Paedi-
atric Society, fluoride supplements are
appropriate for children at high risk of
dental caries and may be necessary if
the patient is not receiving adequate
fluoride from other sources such as
water and toothpaste.37–40 Most Indige-
nous children fit into the high dental-
caries-risk category, and few Canadian
Indigenous communities have access
to fluoridated drinking water. How-
ever, adherence can be an issue with
supplements, especially by children at
greatest risk, and the authors of a re-
cent systematic review of fluoride sup-
plementation concluded that the evi-
dence for the prevention of caries in
primary teeth is weak and inconsis-
tent.52 Health Canada’s First Nations
and Inuit Health does not recommend
fluoride supplementation for First Na-
tions children but instead puts more
emphasis on oral hygiene, fluoride var-
nish, and fluoridated toothpaste (P.
Cooney, BDS, Chief Dental Officer,
Health Canada [Ottawa, Ontario, Can-
ada], verbal communication, March 23,
2010).53

Canadian Dental Association and
American Academy of Pediatric Den-
tistry guidelines support the use of

fluoridated toothpaste twice daily; they
suggest that children (2–5 years of age
in the American Academy of Pediatric
Dentistry guideline and 3–6 years of
age in the Canadian Dental Association
guideline) be assisted during brushing
and use a small amount (eg, green
pea–sized portion) of fluoridated
toothpaste and that infants (younger
than 2 years in the American Academy
of Pediatric Dentistry guideline and
younger than 3 years in the Canadian
Dental Association guideline) have
their teeth brushed by an adult using a
minimal amount or rice grain–sized
portion of fluoridated toothpaste, es-
pecially for children at high risk of den-
tal caries.37,38 Because of the high risk
of dental caries in Indigenous children,
supervised use of fluoridated tooth-
paste for Indigenous children starting
at the first tooth eruption should be
encouraged.

Sealants

Sealants have traditionally been used on
occlusal tooth surfaces to protect pits
and fissures from dental caries. Results
of recent reviews have indicated that
there is agreement that inpopulationsat
high risk of dental caries, such as First
Nations and Inuit populations, all chil-
dren should receive sealants, and some
literature supports the placement of
sealants on both primary and perma-
nentmolars.54,55 However, theuseof seal-
ants for primary teeth may need to be
promoted, because some dental profes-
sionals consider sealants for permanent
teeth only.

ACCESS TO EARLY ORAL HEALTH
CARE AND THE ROLE OF PRIMARY
HEALTH CARE PROVIDERS

A measure of the geographic and
workforce barriers to ECC prevention
and care is the 1999 survey of oral
health in AI/AN, which revealed that
68% of AI/AN children 2 to 5 years of
age had untreated caries, compared
with just 19% of US children as a

whole.56 In the face of this ECC epi-
demic in AI/AN communities, there are
severe dental workforce shortages.
The ratio of dentists per person is
1:2800 for AI/AN communities com-
pared with the US average of 1:1500.56

This situation is unlikely to improve in
the near future, because the IHS va-
cancy rate for dentists is higher than it
has been for many years and is cur-
rently at 24% despite recruitment ef-
forts.57 Innovative approaches for
recruitment and human resource
planning is required, including the
expanded roles of other members of
the dental health team and other pri-
mary care providers in oral health
with a focus on the delivery of pre-
ventive strategies.

A number of professional associa-
tions, including the American Academy
of Pediatric Dentistry, the Canadian
Dental Association, the American Acad-
emy of Pediatrics, and the Canadian
Paediatric Society, have called for
comprehensive dental health care
through dentists and an oral health ex-
amination for infants within 6 months
after the first tooth erupts or by 12
months of age.58,59 A lack of access to
dental care contributes to the oral
health disparities experience by AI/
AN60 and Canadian Indigenous chil-
dren. Unfortunately, many dentists and
primary care providers are still un-
aware of these new recommendations
or are hesitant to examine and treat
very young patients because of inade-
quate education or training, which lim-
its access to early preventive care by
high-risk populations.61 Inadequate
numbers of dentists and the chal-
lenges of recruiting and retaining
dentists in IHS clinics, tribal health fa-
cilities, and remote Indigenous com-
munities cause significant issues for
access. In some Indigenous communi-
ties, other members of the oral health
team provide components of a com-
prehensive oral health program
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supported by dentists. Health Can-
ada supports training and utilization
of dental therapists for First Nations
communities.48 Dental therapists are
commonly used in northern commu-
nities in some Canadian provinces
and territories, and more recently, a
dental health aide program has
evolved in Alaska. The effective use of
appropriate dental health aides is
seen by some in the American Dental
Association as key to improving the
oral health of Alaska Native people,26

but there is some disagreement on
the extent of the roles and scope of
practice of the various types of den-
tal health aides.

Primary care providers (eg, pediatri-
cians, family physicians, nurse practi-
tioners, community health nurses,
physician assistants) in various Indig-
enous communities in North America
are in unique positions to complement
the work of dental health profession-
als. These health care providers often
are afforded the opportunity to exam-
ine young children long before they are
seen by dental personnel. In many In-
digenous communities, well-infant, in-
fant health, and immunization clinics
are provided on a regular basis
through community health nurses and
physicians. These providers have an
opportunity to emphasize the impor-
tance of good oral health practices as
part of their overall health-promotion
activities. In addition, they may be able
to provide oral health screening for in-
fants and young children and arrange
referrals to dental health profession-
als. The American Academy of Pediat-
rics, through its Oral Health Initiative,
has developed training programs for
children’s oral health to integrate
these concepts into routine pediatric
care.62 This training helps complement
the current American Academy of Pedi-
atrics policy statements on oral health
for children.39,58

ORAL HEALTH RECOMMENDATIONS
FOR INDIGENOUS COMMUNITIES*

Clinical Care

● ECC should be considered an infec-
tious disease that is influenced by a
variety of factors including socio-
economic conditions, parenting
practices, and maternal and infant
nutrition.

● Early childhood oral health should
be included as part of overall child-
hood health and well-being.

● Oral health should be discussed
during well-child care visits by us-
ing motivational interviewing and
anticipatory guidance on oral hy-
giene and diet for the parents and
caregivers of infants and children.

● Supervised twice-daily use of fluori-
dated toothpaste should be pro-
moted for all Indigenous and other
high-risk children after the first
tooth has erupted (rice grain–sized
portion of toothpaste for infants
and pea-sized portion for children).

● Community health nurses, family
physicians, or pediatricians should
perform oral health screening dur-
ing early childhood health assess-
ments and provide referrals as
needed to dental health providers.

● Women in Indigenous communities
should be provided the access to re-
ceive preconception and prenatal
screening for oral health, anticipa-
tory guidance for oral health and hy-
giene, and referral for dental care if
required.

● Primary care providers should be
aware of the access to fluoride in
the drinking water for the various
Indigenous communities in their
service area.

Community-Based Promotion
Initiatives

● Change should be promoted in In-
digenous communities to alter
practices of frequent consumption
of sugar-containing drinks and sug-
ary snacks through education and
improving the selection of foods
available in the communities.

● Community-based activities should
be used to emphasize the impor-
tance of oral health for the pregnant
woman and her infant(s).

Workforce and Access Issues

● Early access to dental health profes-
sionals (to establish a dental home)
should be provided by 12 months of
age to provide the full range of oral
health-promotion and interceptive
disease-prevention services.

● All Indigenous children should have
access to the evidence-based sched-
ule for fluoride varnish and an as-
sessment to determine the need for
sealant placement on deep grooves
and fissures on primary teeth. Alter-
native health or child care profes-
sionals and dental auxiliaries (or
trained lay child care workers such
as early childhood development
workers) should be used to ensure
access to fluoride-varnish pro-
grams. Fluoride varnish can be pro-
vided as part of a regular child
health clinic program (well or sick
visit) by trained health auxiliaries,
community health workers, family
physicians, or pediatricians. When
specific programs are available, par-
ticipation should be encouraged.

● Oral health services should be pro-
vided to pregnant women in Indige-
nous communities to get their teeth
cleaned and examined and to have
any needed periodontal and dental
work performed before their infant
is born.

● Roles that other dental health and
primary health care providers can

*See Appendices 1–3 for evidence grades for the
recommendations.
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assume should be considered in
areas where it is difficult to re-
cruit and retain an adequate num-
ber of dentists to provide oral
health services and promote an
early dental visit by the first year
of life.

● Adequate cultural competency
training opportunities should be
provided for dentists, dental hygien-
ists, therapists, and assistants to
work in Indigenous communities.
Advocate for increased representa-
tion of Indigenous people in oral
health professions.

● Oral health training should be incor-
porated into pediatric and family
medicine residency programs.

Advocacy

● Indigenous communities should be
provided with information on water
fluoridation, and opportunities for
fluoridation (capital and mainte-
nance costs and training for opera-
tors) of the community drinking wa-
ter should be advocated within and
for Indigenous communities.

● Appropriate funding for access to
fluoride-varnish programs and for
other oral health prevention and
treatment services to Indigenous
populations should be advocated.

Research

● Further community-based partici-
patory research on the epidemiol-
ogy, prevention, management, and
microbiology of ECC in Indigenous
communities and ECC-prevention
projects should be supported.
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APPENDIX 1 Levels of Evidence and Grade of Recommendations for Individual-Level “Clinical/Prevention” Recommendations

Recommendation US Preventive
Services Task Force63

Canadian Task Force
on Preventive Health

Care64

Grade Level of
Certainty

Grade Level
of Evidence

Use motivational interviewing and anticipatory guidance on oral hygiene and diet for the parents and
caregivers of infants and children

B Moderate B II-3

Promote the supervised use of fluoridated toothpaste for all Indigenous and other high-risk children after
the first tooth has erupted (“smear” of toothpaste for infants and pea-sized amount for children)

A High A I

Community health nurses, family physicians, or pediatricians should perform oral health screening
during child health assessments and provide referrals as needed to dental health providers

B Moderate B II-3

Provide women with preconception and prenatal screening for oral health, anticipatory guidance for oral
health and hygiene, and referral for dental care if required

B Moderate B I

Ensure that all Indigenous children have access to (1) the series of fluoride varnish and (2) an
assessment to determine the need for sealant placement on deep grooves and fissures

A Moderate A II-1
A High A I

APPENDIX 2 Grades of Recommendations

Grade US Preventive Services Task Force63 Canadian Task Force on Preventive Health Care64

A High certainty that the net benefit is substantial Good evidence to recommend
B High certainty that the net benefit is moderate or there is moderate certainty

that the net benefit is moderate to substantial.
Fair evidence to recommend

C Recommends against routinely providing the service. There may be
considerations that support providing the service in an individual patient.
At least moderate certainty that the net benefit is small.

Existing evidence is conflicting and does not allow to make a
recommendation for or against; however, other factors
may influence decision-making.

D Recommends against the service. Moderate or high certainty that the service
has no net benefit or that the harms outweigh the benefits.

Fair evidence to recommend against the action.

I Current evidence is insufficient to assess the balance of benefits and harms.
Balance of benefits and harms cannot be determined.

Insufficient evidence (in quantity or quality) to make a
recommendation; however, other factors may influence
decision-making.

APPENDIX 3 Levels of Evidence/Certainty Regarding Net Benefit

US Preventive Services Task Force63 Canadian Task Force on Preventive Health Care64

Level of
Certainty

Description Level of
Evidence

Description

High Evidence usually includes consistent results from well-designed, well-conducted
studies in representative primary care populations. These studies assess the
effects on health outcomes. This conclusion is unlikely, therefore, to be
strongly affected by the results of future studies.

I Evidence obtained from at least 1 properly
randomized trial

II-1 Evidence obtained from well-designed controlled
trial without randomization

Moderate The evidence is sufficient to determine the effects of the service on health
outcomes, but confidence in the estimate is constrained by factors such as

II-2 Evidence obtained from well-designed cohort or
case-controlled analytic studies, preferably
from�1 center or research group
Evidence obtained from comparisons between
times and places, with or without the
intervention; dramatic results in uncontrolled
experiments could also be included in this
category

Number, size, or quality of studies II-3
Inconsistency of findings across studies
Limited generalizability of findings
Lack of coherence in the chain of evidence
As more information becomes available, the magnitude or direction of the observed
effect could change, and this change may be large enough to alter the
conclusion

Low The available evidence is insufficient to assess effects on health outcomes. Evidence
is insufficient because of

III Opinions of respected authorities based on
clinical experience, descriptive studies, or
reports of expert committeesLimited number or size of studies

Important flaws in study design/methods
Inconsistency of findings across studies
Gaps in the chain of evidence
Findings not being generalizable
Lack of information on important health outcomes
More information may allow estimation of effects of health outcomes.
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AMERICAN ACADEMY OF PEDIATRICS
Section on Cardiology

Echocardiography in Infants and Children

ABSTRACT. It is the intent of this statement to inform
pediatric providers on the appropriate use of echocardi-
ography. Although on-site consultation may be impossi-
ble, methods should be established to ensure timely re-
view of echocardiograms by a pediatric cardiologist.
With advances in data transmission, echocardiography
information can be exchanged, in some cases eliminating
the need for a costly patient transfer. By cooperating
through training, education, and referral, complete and
cost-effective echocardiographic services can be provided
to all children.

Advances in echocardiography, including the in-
troduction of Doppler and color flow mapping, have
provided prompt, detailed, and noninvasive diag-
noses of cardiac disorders. Although performance of
echocardiographic studies in adults is fairly straight-
forward, the nearly infinite variety of cardiovascular
abnormalities in the infant and child make similar
studies in infants and children much more difficult to
perform and interpret.

Although echocardiographic equipment is now
available in nearly all communities in the United
States, many areas do not have pediatric cardiolo-
gists. Additionally, many community hospitals can
treat neonates with mild or moderate respiratory
disease, but lack facilities and personnel to treat chil-
dren with cardiac diseases. Transfer to a tertiary care
center may be costly and disruptive to the family, but
may be life-saving. The challenge is to bring the
technology and expertise to the community hospital
and to assure prompt transfer of the infant with
life-threatening congenital heart disease but to avoid
unnecessary transfers.

The American Academy of Pediatrics’ 1995 policy
statement with regard to access to pediatric subspe-
cialty services states that: “When the services of a
physician specialist or other health care professional
are needed by children, plans should use providers
with appropriate pediatric training and expertise.
Pediatric-trained medical and surgical specialists
should have completed an appropriate fellowship in
their area of expertise and be certified by subspe-
cialty boards in a timely fashion if certification is
available.”1 In virtually all parts of the country, pe-
diatric cardiologists are available by telephone to

help guide the application of diagnostic studies and
to aid in their interpretation. Should congenital heart
disease be indicated by echocardiographic findings,
a physician specifically trained in pediatric cardiol-
ogy should be consulted. In emergency situations,
data can be exchanged by telephone or fax. Within a
few hours’ time, videotapes can be delivered by cou-
rier. Telephone transmission of diagnostic images
such as an echocardiogram can now be accom-
plished.

Interpretation of echocardiographic studies is
highly dependent on appropriate and thorough col-
lection of data by the ultrasound technologist. Al-
though most community hospitals have sonogra-
phers skilled in performing echocardiographic
studies in adults, these sonographers usually have
little training or experience in performing studies in
infants and children with serious congenital heart
disease. Sonographers based in community hospitals
face several logistical problems when placed in the
position of needing further pediatric training and
experience. These problems consist of time away
from their community hospital, funding for training,
and educational commitment from their community
hospitals and from a training center. These problems
can be solved if all involved parties (sonographer,
community hospital, community-based pediatri-
cians, and tertiary pediatric cardiology care centers)
work together.

The American Academy of Pediatrics encourages
all parties involved in providing pediatric cardiology
care to establish linkages among themselves to en-
sure prompt, cost-effective administration of quality
echocardiographic services.
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AMERICAN ACADEMY OF PEDIATRICS
Committee on Pediatric AIDS

Education of Children With Human Immunodeficiency Virus Infection

ABSTRACT. Treatment for human immunodeficiency
virus (HIV) infection has enabled more children and
youths to attend school and participate in school activi-
ties. Children and youths with HIV infection should
receive the same education as those with other chronic
illnesses. They may require special services, including
home instruction, to provide continuity of education.
Confidentiality about HIV infection status should be
maintained with parental consent required for disclo-
sure. Youths also should assent or consent as is appro-
priate for disclosure of their diagnosis.

ABBREVIATIONS. HIV, human immunodeficiency virus; AIDS,
acquired immunodeficiency syndrome; CNS, central nervous sys-
tem; IDEA, Individuals With Disabilities Education Act; IFSP,
Individual Family Service Plan; IEP, Individualized Education
Program; AAP, American Academy of Pediatrics.

Asymptomatic children with human immuno-
deficiency virus (HIV) infection cannot be
distinguished from children without infec-

tion, and their educational opportunities should be
the same as other children. Children and youths with
HIV infection should not be excluded from school or
isolated within the school setting.1 The spread of HIV
infection in school has not been documented, and
fear of its communicability must be allayed by ap-
propriate education of all school personnel. Partici-
pation in school provides a sense of normalcy for
children and adolescents with HIV infection and of-
fers opportunities for socialization that are important
to their development. School attendance promotes a
sense of belonging and reduces feelings of isolation
and rejection.2 Those with HIV infection should par-
ticipate in all activities in school3,4 to the extent that
their health permits, which includes a spectrum of
illness ranging from no symptoms to acquired im-
munodeficiency syndrome (AIDS). The need to ex-
clude children or youths with HIV infection from
school to protect their own health is unusual. Such a
decision should be made by the physician in consul-
tation with the child’s parent or caregiver.

HIV INFECTION AND DEVELOPMENTAL DELAY
The majority of children with HIV infection reach-

ing school age have normal cognitive function.5–8

When symptoms develop in a child or adolescent
with HIV infection, central nervous system (CNS)

dysfunction can occur and cause a decrease in cog-
nitive function followed by a decline in academic
performance. Controlled clinical trials of antiretrovi-
ral therapy have shown improved neurodevelop-
mental function in symptomatic children.9 Clinical
trials have also shown that with different antiretro-
viral therapy, CNS disease occurs at different rates,
indicating that optimal therapy can delay or prevent
CNS dysfunction.9 The pediatrician should ensure
that initiation of developmental testing, evaluation of
CNS function, and appropriate referral of children
and youths to early intervention and special educa-
tion programs are the same as for children and
youths with other chronic illness that can require
such services. Physical education programs suitable
for the needs of the developmentally disabled or
chronically ill child, including those with HIV,
should be available.

FEDERAL DISABILITIES RIGHTS LAWS
Important protections exist for children and ado-

lescents with disabilities including HIV infection.
Several laws have been enacted to improve the avail-
ability of services in schools to assist children with
special health care needs to benefit optimally from
education.10 The pediatrician should be familiar with
federal disabilities rights laws.

The Individuals With Disabilities Education Act
(IDEA), as reauthorized in 1997, is an outgrowth of
the Education of All Handicapped Children Act of
1975 (PL 94-142) and the Education of the Handi-
capped Act Amendments of 1986 (PL 99-457). IDEA
is a federal program that applies to children and
youths, ages 3 to 21 years, with developmental dis-
abilities and health impairments. It includes a provi-
sion to encourage states to expand opportunities for
children younger than 3 years who would be at risk
of having substantial developmental delay if they
did not receive early intervention services. IDEA
guarantees access to needed educational services and
provides for related services that may be required to
assist a child with a disability to benefit from special
education. Related services include transportation,
speech pathology, audiology, counseling, physical
therapy, and medical services for diagnosis. For per-
sons to be eligible for services under IDEA, their
condition, specified by the law, must have the poten-
tial to interfere with the educational process and
normal school performance and requires special ed-
ucational-related services.

For infants and toddlers birth to age 3 years with
disabilities, an annual Individual Family Service Plan
(IFSP), which is a component of IDEA, is developed

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2000 by the American Acad-
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to provide early intervention services. For children
and youths 3 to 21 years of age who require special
assistance, schools must prepare an Individualized
Education Program (IEP) and update it annually.
The IEP sets out a plan for special education and
related services to meet the child’s education goals.
The plan is designed by a multidisciplinary team that
includes the student’s parent(s), regular education
teacher, special education teacher, a representative of
the school administration, and, when appropriate,
the student. Ideally, the IEP team may include the
pediatrician and school nurse who are knowledge-
able about the student’s condition.

Section 504 of the Rehabilitation Act of 1973 is
available for any children or adolescents with special
health care needs and is applicable to those who do
not require special education instruction. It provides
the legal support for education in regular classes
with the use of supplementary services including
medical, nursing, psychological, physical, and occu-
pational therapies.

The Americans With Disabilities Act also provides
children and youths with disabilities certain protec-
tions by ensuring that schools and school programs
are available and accessible. For example, this act
mandates wheelchair-accessible buildings.

HIV MANAGEMENT IN THE SCHOOL SETTING
School personnel must be educated about HIV

disease and the potential long-term needs of the
infected student. All schools should have programs
for educating school personnel in standard precau-
tions and in recognition and management of medical
emergencies.11,12 Students with chronic illnesses, in-
cluding HIV, may need medications administered
during the school day and established school proce-
dures should be used.13 Confidentiality must be en-
sured. Under optimal circumstances and with paren-
tal consent (and student assent when appropriate),
the person(s) giving medications should be informed
of the student’s diagnosis and the side effects asso-
ciated with the drugs being taken. In the event that
the HIV diagnosis is not disclosed to school person-
nel, only the person(s) directly involved with the
provision of medication should be informed of the
student’s need for medication. Some medications
have special requirements, such as increased fluid
requirements. Appropriate access to fluid and bath-
room privileges should occur in response to physi-
cian requests.

HOME INSTRUCTION
Children and youths with symptomatic HIV infec-

tion or other chronic illnesses may be absent from
school and need home instruction sporadically until
the illness improves, or may require other special
school arrangements including permanent home in-
struction when the disease progresses. The policy on
home instruction published by the American Acad-
emy of Pediatrics (AAP) provides guidelines for ref-
erence, and schools must meet the requirements and
Section 504 of the Rehabilitation Act of 1973, the
Americans With Disabilities Act of 1990, and IDEA.14

Home instruction should be provided promptly un-

der IDEA guidelines through the special education
coordinator working with the school medical advisor
and the student’s physician. The student’s physician
should help parents to facilitate the transition be-
tween school and other special arrangements, in-
cluding home instruction.

The student’s ability to continue his or her educa-
tion may diminish as disease progresses, and anger,
withdrawal, or depression can be present. The school
should continue to work with the medical system to
assist the family with counseling and emotional sup-
port. The school may also assist other students to a
better understanding of chronic illness and how to be
supportive of their classmates. Although family dis-
ruption and community rejection occur for students
with HIV infection, they are more common in fami-
lies who may need assistance from school mental
health personnel.

CONFIDENTIALITY
As long as disclosure of HIV infection can stigma-

tize students and families, confidentiality is impor-
tant. The need to safeguard the rights of the student
must be balanced with information essential to the
school to educate the students and faculty. The pri-
mary responsibility of the pediatrician is to care for
the child or youth and the family. Disclosure of the
child’s HIV status should be done only with the
consent of the parents and age-appropriate assent of
the student. Some families may not permit disclo-
sure, which should not prohibit the student from
attending school. Also, some HIV-infected children
who attend school have not had their conditions
diagnosed. An effective HIV/AIDS education pro-
gram for school personnel provides accurate infor-
mation about HIV infection and its transmission.
This education should provide reassurance to school
personnel and a more accepting environment for the
HIV-infected student.11

EXPOSURE TO ILLNESS
Specific immunization requirements as recom-

mended by the AAP2 are designed to be applicable to
HIV-infected children and youth. General immuni-
zation requirements for healthy children are also
available in the 1997 Red Book. These immunization
requirements are designed to protect all children and
adolescents and should be rigorously enforced to
reduce risk of exposure to vaccine-preventable ill-
nesses. Parents should be informed when measles or
varicella is occurring in the school setting.1 Parents of
children and youths at increased risk of developing
severe illnesses should consult their physician.

CONCLUSION
Transmission of HIV from mother to child has

been significantly decreased with treatment, result-
ing in fewer HIV-infected children entering pre-
school and kindergarten. The advent of early aggres-
sive antiretroviral therapy has prolonged the number
of years that children can attend school,15 enabling
many to continue their education through high
school and perhaps higher education. An under-
standing by school personnel of chronic illness man-
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ifestations attributable to HIV infection is essential
for providing appropriate educational programs.

RECOMMENDATIONS

1. All children and youths with HIV infection
should have the same right as those without in-
fection to attend school and receive high-quality
educational services.

2. Children and youths with HIV infection should
have access to special education and other related
services in accord with their needs as the disease
progresses.

3. Mechanisms for administration of medications,
including confidential methods for HIV infection,
should be in place in all schools. This includes
appropriate facilitation of specific needs for fluids
or bathroom privileges.

4. Continuity of education must be ensured for chil-
dren and adolescents with HIV infection and en-
compasses the spectrum of traditional school,
medical day treatment programs, and home
schooling.

5. Confidentiality of HIV infection status should be
respected and maintained, with disclosure given
only with the consent of the parent(s) or legal
guardian(s) and age-appropriate assent of the stu-
dent.

6. The pediatrician/medical home provider should
maintain appropriate communication with the
school to facilitate the education of children in
their care.
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CLINICAL REPORT

Effects of Early Nutritional Interventions
on the Development of Atopic Disease
in Infants and Children: The Role of
Maternal Dietary Restriction,
Breastfeeding, Timing of Introduction of
Complementary Foods, and Hydrolyzed
Formulas
Frank R. Greer, MD, Scott H. Sicherer, MD, A. Wesley Burks, MD, and the Committee on Nutrition and

Section on Allergy and Immunology

ABSTRACT
This clinical report reviews the nutritional options during pregnancy, lactation,
and the first year of life that may affect the development of atopic disease (atopic
dermatitis, asthma, food allergy) in early life. It replaces an earlier policy statement
from the American Academy of Pediatrics that addressed the use of hypoallergenic
infant formulas and included provisional recommendations for dietary manage-
ment for the prevention of atopic disease. The documented benefits of nutritional
intervention that may prevent or delay the onset of atopic disease are largely
limited to infants at high risk of developing allergy (ie, infants with at least 1
first-degree relative [parent or sibling] with allergic disease). Current evidence
does not support a major role for maternal dietary restrictions during pregnancy or
lactation. There is evidence that breastfeeding for at least 4 months, compared with
feeding formula made with intact cow milk protein, prevents or delays the occur-
rence of atopic dermatitis, cow milk allergy, and wheezing in early childhood. In
studies of infants at high risk of atopy and who are not exclusively breastfed for 4
to 6 months, there is modest evidence that the onset of atopic disease may be
delayed or prevented by the use of hydrolyzed formulas compared with formula
made with intact cow milk protein, particularly for atopic dermatitis. Comparative
studies of the various hydrolyzed formulas also indicate that not all formulas have
the same protective benefit. There is also little evidence that delaying the timing
of the introduction of complementary foods beyond 4 to 6 months of age prevents
the occurrence of atopic disease. At present, there are insufficient data to docu-
ment a protective effect of any dietary intervention beyond 4 to 6 months of age
for the development of atopic disease.

INTRODUCTION
Over the past several decades, the incidence of atopic diseases such as asthma,
atopic dermatitis, and food allergies has increased dramatically. Among children
up to 4 years of age, the incidence of asthma has increased 160%, and the
incidence of atopic dermatitis has increased twofold to threefold.1 The incidence of
peanut allergy has also doubled in the past decade.2 Thus, atopic diseases increas-
ingly are a problem for clinicians who provide health care to children.

It has been recognized that early childhood events, including diet, are likely to
be important in the development of both childhood and adult diseases. This clinical
report will review the nutritional options during pregnancy, lactation, and the first
year of life that may or may not affect the development of atopic disease. Although
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atopic diseases have a clear genetic basis, environmental
factors, including early infant nutrition, may have an
important influence on their development and, thus,
present an opportunity to prevent or delay the onset of
the disease. This clinical report replaces an earlier policy
statement3 from the American Academy of Pediatrics
(AAP) that addressed the use of hypoallergenic infant
formulas and included provisional recommendations for
dietary management for the prevention of atopic dis-
ease. This report is not directed at the treatment of atopic
disease once an infant or child has developed specific
atopic symptoms.

DEFINITIONS
The following definitions are used throughout this clin-
ical report (adapted from work by Muraro et al4):

Allergy: A hypersensitivity reaction initiated by im-
munologic mechanisms.
Atopy: A personal or familial tendency to produce
immunoglobulin E (IgE) antibodies in response to
low-dose allergens, confirmed by a positive skin-prick
test result.
Atopic disease: Clinical disease characterized by ato-
py; typically refers to atopic dermatitis, asthma, aller-
gic rhinitis, and food allergy. This report will be lim-
ited to the discussion of conditions for which
substantial information is available in the medical
literature.
Atopic dermatitis (eczema): A pruritic, chronic in-
flammatory skin disease that commonly presents dur-
ing early childhood and is often associated with a
personal or family history of other atopic diseases.
Asthma: An allergic-mediated response in the bron-
chial airways that is verified by the variation in lung
function (measured by spirometry) either spontane-
ously or after bronchodilating drugs.
Cow milk allergy: An immunologically mediated hy-
persensitivity reaction to cow milk, including IgE-
mediated and/or non––IgE-mediated allergic reac-
tions.
Food allergy: An immunologically mediated hyper-
sensitivity reaction to any food, including IgE-medi-
ated and/or non––IgE-mediated allergic reactions.
Hypoallergenic: Reduced allergenicity or reduced
ability to stimulate an IgE response and induce IgE-
mediated reactions.
Infants at high risk of developing allergy: Infants
with at least 1 first-degree relative (parent or sibling)
with documented allergic disease.
The following definitions are from various industry

sources:
Partially hydrolyzed (PH) formula: Contains reduced
oligopeptides that have a molecular weight of gener-
ally less than 5000 d (Table 1).
Extensively hydrolyzed (EH) formula: Contains only
peptides that have a molecular weight of less than
3000 d (Table 1).
Free amino acid––based formula: Peptide-free for-
mula that contains mixtures of essential and nones-
sential amino acids (Table 1).

DIETARY RESTRICTIONS FOR PREGNANT AND LACTATING
WOMEN
The earliest possible nutritional influence on atopic dis-
ease in an infant is the diet of the pregnant woman.
However, studies generally have not supported a protec-
tive effect of a maternal exclusion diet (including the
exclusion of cow milk and eggs) during pregnancy on
the development of atopic disease in infants, as summa-
rized in a 2006 Cochrane review.5–10 Although previous
AAP publications have suggested that pregnant women
avoid peanuts,3,11 a more recent study has reported that
there is no association between the maternal consump-
tion of peanuts during pregnancy and childhood peanut
allergy.12 Previous AAP publications have advised lactat-
ing mothers with infants at high risk of developing al-
lergy to avoid peanuts and tree nuts and to consider
eliminating eggs, cow milk, and fish from their diets
while nursing.3,11 Dietary food allergens can be detected
in breast milk, including peanuts, cow milk protein, and
egg.13–15 Two studies found a preventive effect of mater-
nal dietary exclusion of milk, egg, and fish while breast-
feeding on the development of atopic dermatitis in the
infant.16,17 Other studies found no association between
the development of atopic diseases and a maternal ex-
clusion diet.8,18,19 A 2003 study found no association
between breastfeeding and peanut allergy, and there
was no difference in peanut intake during lactation be-
tween mothers with and without children with peanut
allergy.12 Dietary food allergens in human milk may
interact with the mucosal immune system20 and induce
allergic reactions in infants who are known to be clini-
cally allergic to the antigen. Rare cases of anaphylaxis to
cow milk protein present in human milk have been
described even in exclusively breastfed infants.21

Consideration of a large number of studies on mater-
nal diet, not all of which were randomized or included
dietary restriction during lactation, demonstrated no im-
pact on various outcomes among the majority of the
studies, particularly when follow-up was beyond 4
years, and led one recent group of reviewers to conclude
that there is no convincing evidence for a long-term
preventive effect of maternal diet during lactation on

TABLE 1 Examples of Hydrolyzed Protein and Amino Acid–Based
Infant Formulas Available in the United States

Extensively hydrolyzed casein (cow milk protein)
Enfamil Nutramigen Lipil (Mead Johnson Nutritionals, Evansville, IN)
Enfamil Pregestimil (Mead Johnson Nutritionals)
Similac Alimentum Advance (Ross Products, Columbus, OH)

Partially hydrolyzed whey (cow milk protein)a

Good Start Supreme (Nestlé USA, Glendale, CA)
Partially hydrolyzed whey/casein (cow milk protein)a

Enfamil Gentlease Lipil (Mead Johnson Nutritionals)
Partially Hydrolyzed Soy (Soy Protein)
Good Start Supreme Soy (Nestlé USA)

Free amino acid–based
Neocate (and Neocate 1� for children �12 mo) (Nutricia North America,

Gaithersburg, MD)
EleCare (Ross Pediatrics)

a For infants with known cowsmilk allergy, the residual milk protein peptides in these formulas
may cause an allergic reaction.
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atopic disease in childhood.22 A 2006 Cochrane review
also concluded that there was insufficient evidence that
antigen avoidance during lactation was beneficial in pre-
venting atopic disease in the breastfed infant, with the
exception of atopic dermatitis.5 Because the available
published trials have had methodologic shortcomings,
more data are necessary to conclude that the avoidance
of antigens during lactation prevents atopic dermatitis in
infants.5

ROLE OF HUMANMILK AND EXCLUSIVE BREASTFEEDING ON
THE DEVELOPMENT OF ATOPIC DISEASE
Since the 1930s, many studies have examined the benefits
of breastfeeding on the development of atopic disease. In
general, these have been nonrandomized, retrospective, or
observational in design and, thus, inconclusive.22,23 Of
course, it is not possible to truly randomize breastfeeding,
which is always a confounding variable in these studies.
Acknowledging this difficulty, Kramer23 proposed 12 crite-
ria to apply to studies designed to assess the relationship
between atopic disease and breastfeeding. These criteria
included nonreliance on late maternal recall of breastfeed-
ing, sufficient duration of exclusive breastfeeding, strict
diagnostic criteria for atopic outcomes, assessment of ef-
fects of children at high risk of atopic outcomes, and ade-
quate statistical power. Unfortunately, no studies to date
have completely fulfilled these criteria.

Atopic Dermatitis
A 2001 meta-analysis of 18 prospective studies com-
pared the incidence of atopic dermatitis in infants who
were breastfed versus infants who were fed cow milk
formula.24 Overall, there was a protective effect of ex-
clusive breastfeeding for 3 months (odds ratio [OR]:
0.68; 95% confidence interval [CI]: 0.52–0.88), the
stronger effect having been shown for infants with a
family history of allergy (OR: 0.58; 95% CI: 0.4–0.92).
No protective effect of breastfeeding was seen in children
who were not at risk of developing allergy (OR: 1.43;
95% CI: 0.72–2.86).24 A 2005 study published from Swe-
den25 found no effect of exclusive breastfeeding for �4
months on the incidence of atopic dermatitis in the first
year of life with or without a family history of atopic
disease. On the other hand, another 2005 study from
Sweden26 found that exclusive breastfeeding for more
than 4 months reduced the risk of atopic dermatitis at 4
years of age (OR: 0.78; 95% CI: 0.63–0.96) with or
without a family history of allergy. In their review,
Kramer and Kakuma27 also found no benefit of exclusive
breastfeeding beyond 3 months of age on the incidence
of atopic dermatitis in studies in which parents were not
selected for risk of allergy.

A series of recent reports from the German Infant
Nutritional Intervention Program28–30 also found that
breastfeeding reduces the incidence of atopic dermatitis,
supporting the results of the meta-analysis.24 In the in-
terventional arm of this study, 1834 newborn infants
identified as being at high risk of developing atopic dis-
ease were enrolled in a 3-year longitudinal, prospective
study. Breastfeeding infants at risk for atopic disease

were enrolled in the study before 14 days of life and, at
that time, were exclusively breastfed and had no history
of formula supplementation. Infants were randomly as-
signed at the time of entry to receive supplements of 1 of
3 hydrolyzed formulas (2 extensively hydrolyzed formu-
las and 1 partially hydrolyzed formula) or a cow milk
formula, if formula supplementation had begun. Eight
hundred eighty-nine mothers exclusively breastfed for 4
months and did not use any of the formula supplements
they were randomly assigned to use. Nine hundred
forty-five infants were introduced to the randomly as-
signed formula before 4 months and, thus, were not
exclusively breastfed. Of these, 689 infants were ran-
domly assigned to receive one of the hydrolyzed formu-
las, and 256 were randomly assigned to receive cow milk
formula. The incidence of atopic dermatitis in infants
who were exclusively breastfed, breastfed with supple-
mental hydrolyzed formula, and breastfed with supple-
mental cow milk formula was 9.5%, 9.8%, and 14.8%,
respectively, at the 1-year follow-up.28–30 Thus, exclusive
breastfeeding for 4 months showed a positive effect com-
pared with breastfeeding with supplemental cow milk
formula in these infants at high risk of developing al-
lergy. Breastfeeding with supplemental hydrolyzed for-
mula (both partially and extensively hydrolyzed) also
showed a positive effect compared with breastfeeding
with supplemental cow milk formula; however, breast-
feeding with supplements of hydrolyzed formulas
showed no advantage compared with exclusive breast-
feeding. Both groups showed a one-third decrease in the
risk of atopic dermatitis compared with the risk of
breastfeeding with supplements of cow milk formula.
Thus, exclusive breastfeeding or breastfeeding with hy-
drolyzed formula is not enough to prevent the majority
of cases of atopic dermatitis.

The advantages of breastfeeding are less clear for in-
fants who are not selected for high risk of developing
atopic disease, as shown in the noninterventional arm of
the German Infant Nutritional Intervention Program.28

In this arm, mothers unselected for a history of atopy
who either formula fed or partially breastfed their in-
fants were free to select cow milk–based or hydrolyzed
formulas. No differences in the incidence of atopic der-
matitis occurred among the 3 groups of infants (exclu-
sively breastfed for 4 months, cow milk formula fed with
or without breastfeeding, and hydrolyzed formula fed
with or without breastfeeding). This lack of effect has
been attributed to reverse causation; thus, mothers who
knew that their infants were at risk of developing allergy
were more likely not only to breastfeed but also to
breastfeed for a longer period of time. Alternatively,
mothers who were not going to breastfeed or were going
to supplement with formula were more likely to choose
hydrolyzed formula if they believed that their children
were at risk of developing atopy. This reverse causation
effect may explain why some studies have found an
increased incidence of atopic dermatitis in breastfed in-
fants.31–33

In summary, for infants at high risk of developing
atopy, there is evidence that exclusive breastfeeding for
at least 4 months or breastfeeding with supplements of
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hydrolyzed infant formulas decreases the risk of atopic
dermatitis compared with breastfeeding with supple-
ments of standard cow milk–based formulas. On the
basis of currently available evidence, this is less likely to
apply to infants who are not at risk of developing atopy,
and exclusive breastfeeding beyond 3 to 4 months does
not seem to lead to any additional benefit in the inci-
dence of atopic eczema.27

Asthma
The evidence for the protective effects of human milk on
the development of asthma is more controversial. A
2001 meta-analysis of 12 prospective studies that met
preestablished criteria found that exclusive breastfeeding
for at least 3 months was protective against the devel-
opment of asthma between 2 and 5 years of age (OR:
0.70; 95% CI: 0.60–0.81).34 The effect of breastfeeding
was even stronger when the analysis was limited to
children from families with a history of atopic disease
(OR: 0.52; 95% CI: 0.35–0.79). No benefit was seen in
children from families without a history of atopic disease
(OR: 0.99; 95% CI: 0.48–2.03).34 Two more studies35,36

not included in this meta-analysis supported these re-
sults. On the other hand, a 2002 Cochrane review found
no benefit of exclusive breastfeeding beyond 3 months
on the incidence of asthma in families not preselected for
a history of atopic disease.27

Two additional reports in the literature with a more
accurate definition of asthma37,38 made a distinction be-
tween the wheezy bronchitis associated with viral infec-
tions in younger children and that of the allergic disease
seen in older children associated with respiratory spiro-
metric changes. In the first of these studies, a cohort of
1246 children in Tucson, Arizona, was followed from
birth to 13 years of age.37 The study found that an
association between breastfeeding and asthma at 13
years of age depended on the presence of maternal
asthma in children with atopic disease. Infants whose
mothers had asthma were at greatest risk of developing
asthma by 13 years of age if they had been breastfed
exclusively for �4 months (OR: 8.7; 95% CI: 3.4–22.2).
When infants with atopic disease whose mothers had
asthma were exclusively breastfed for any length of time
(either greater than or less than 4 months), the risk of
developing asthma between 6 and 13 years of age was
also increased (OR: 5.7; 95% CI: 2.3–14.1). An increased
risk of developing asthma was not found in breastfed
children of mothers without asthma. However, in this
same study during the first 2 years of life, exclusive
breastfeeding was associated with significantly lower
rates of recurrent wheezing of infancy (OR: 0.45; 95%
CI: 0.2–0.9), similar to results from a recent study per-
formed in Perth, Australia.35

In the second of these studies, a long-term longitudi-
nal study from New Zealand,38 1037 children from a
general population (not selected for risk of allergic dis-
ease) were followed from 3 to 26 years of age. Five
hundred four infants were breastfed for 4 weeks or
more, and 533 infants were formula fed from the time of
birth or breastfed for less than 4 weeks. Breastfeeding for
more than 4 weeks significantly increased the risk of

developing asthma at 9 years (OR: 2.40; 95% CI: 1.36–
4.6) and at 21 years (OR: 1.83; 95% CI: 1.35–2.47). This
increased risk was not related to the presence of mater-
nal atopic disease, unlike in the Tucson study. The study
has been criticized for retrospective determination of
breastfeeding and unclear definitions of atopic heredi-
ty.22 There was also no evidence of a “dose-response”
effect of breastfeeding on the incidence of atopy or
asthma.

In summary, at the present time, it is not possible to
conclude that exclusive breastfeeding protects young in-
fants who are at risk of atopic disease from developing
asthma in the long term (�6 years of age), and it may
even have a detrimental effect.37,38 On the other hand,
breastfeeding seems to decrease the wheezing episodes
seen in younger children (�4 years of age) that are often
associated with respiratory infections.35,36

Food Allergy
Food allergy, similar to atopic dermatitis and asthma, is
more likely to occur in infants with a family history of
atopic disease. In a prospective study of infants born to
families with a history of atopic disease, it was determined
that 25% will develop food allergy between birth and 7
years of age.39 Because both atopic dermatitis and asthma
are closely associated with the development of food allergy,
it is difficult to sort out the effect of breastfeeding on the
development of food allergy. As reviewed above, maternal
dietary exposure during pregnancy and lactation is un-
likely to contribute significantly to the development of food
allergy in the infant, although many food antigens can be
found in human milk. In theory, human milk should in-
hibit food antigen absorption; however, prospective studies
have failed to show a protective effect of human milk–
specific antibodies to cow milk on infant sensitization.40

Investigations of the role of breastfeeding on the outcomes
of allergies to specific foods have been few, and the results
may have been influenced by additional dietary variables
such as length and degree of breastfeeding exclusivity. In
reviewing the available studies, Muraro et al22 concluded
that exclusively breastfeeding for at least 4 months in in-
fants who are at risk of developing atopic diseases is asso-
ciated with a lower cumulative incidence of cow milk
allergy until 18 months of age. A Cochrane review
included only 1 study with a blinded challenge (using
the double-blind, placebo-controlled food-challenge tech-
nique) and concluded that at least 4 months of exclusive
breastfeeding did not protect against food allergy at 1 year
of age.27 Overall, firm conclusions about the role of breast-
feeding in either preventing or delaying the onset of spe-
cific food allergies are not possible at this time.

ROLE OF HYDROLYZED FORMULA ON THE DEVELOPMENT OF
ATOPIC DISEASE
The role of partially hydrolyzed and extensively hydro-
lyzed formulas for the prevention of atopic disease has
been the subject of many studies in both formula-fed
and breastfed infants in the last 15 years. Most studies
with published results have been of infants at high risk
of developing allergy.
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Approximately 100 studies in the literature have ex-
amined the role of hydrolyzed formulas on the develop-
ment of atopic disease. However, using the criteria of a
2006 Cochrane review,41 only 14 randomized or quasi-
randomized (eg, using alternation) trials in term infants
compared the use of partially or extensively hydrolyzed
formula with the use of human milk or an adapted cow
milk formula.42–55 All of these trials have followed up
with at least 80% of study participants. It is important to
note that none of these studies reported any adverse
effects, including any adverse effect on infant growth.
No long-term studies have compared partially or exten-
sively hydrolyzed formula to exclusive breastfeeding.
Thus, there is no evidence that the use of these formulas
is any better than human milk in the prevention of
atopic disease.

Three studies of 251 infants examined the effect of
partially hydrolyzed formula on reduction of the occur-
rence of any allergy compared with cow milk formula in
infants at high risk of developing allergy.49,51,52 Two of
these studies found no significant effect,51,52 and a third
study found an OR of 0.45 (95% CI: 0.22–0.94) for
partially hydrolyzed formula versus cow milk formula.49

Three more studies53–55 examined prolonged feeding of
extensively hydrolyzed formula compared with partially
hydrolyzed formula in 411 infants at high risk of devel-
oping allergy. None of these studies found a significant
difference in the incidence of atopic dermatitis between
the 2 feeding groups. Two of these studies53,55 of 352
infants also examined other manifestations of atopic dis-
ease and did not show a significant difference in the
occurrence of food allergy, cow milk allergy, or asthma
between the groups of infants who were fed extensively
or partially hydrolyzed formula.

A very large published study from the German Infant
Nutritional Intervention Program30 raised additional is-
sues. In the interventional arm of this study, 945 new-
born infants were identified as being at high risk of
developing atopic disease and were enrolled in a longi-
tudinal, prospective study through 12 months of age.
Although the majority of infants were breastfed initially,
formula was introduced in the first 4 weeks to most
infants. The infants were randomly assigned to receive 1
of 3 hydrolyzed formulas (n � 689) or cow milk formula
(n � 256). The 3 hydrolyzed formulas were a partially
hydrolyzed whey-based formula, an extensively hydro-
lyzed whey-based formula, and an extensively hydro-
lyzed casein-based formula. The incidence of atopic der-
matitis was significantly reduced in those using the
extensively hydrolyzed casein-based formula (OR: 0.42;
95% CI: 0.22–0.79; P � .007) and the partially hydro-
lyzed whey-based formula (OR: 0.56; 95% CI: 0.32–
0.99; P � .046) but not the extensively hydrolyzed
whey-based formula (OR: 0.81; 95% CI: 0.48–1.4; P �
.44), compared with the incidence in those in the cow
milk formula group. However, the overall results for
prevention of allergic disease (atopic dermatitis, urti-
caria, and food allergy) for the 3 hydrolyzed formulas
compared with cow milk formula were less impressive
(extensively hydrolyzed whey-based: OR: 0.86; 95% CI:
0.52–1.4; partially hydrolyzed whey-based: OR: 0.65;

95% CI: 0.38–1.1; and extensively hydrolyzed casein-
based: OR: 0.51; 95% CI: 0.28–0.92; P � .025). Thus,
this study indicated that different hydrolysates have dif-
ferent effects on atopic disease, and there may be an
advantage for the extensively hydrolyzed casein-based
formula. However, as the study demonstrated, it is dif-
ficult to show that partially hydrolyzed formulas have a
very large effect on the reduction of atopic disease in
infants who are fed formula or mixed feedings of human
milk and formula, even if they are at high risk of devel-
oping allergic disease. If atopic disease associated with
cow milk allergy has occurred, partially hydrolyzed for-
mula is not recommended, because it contains poten-
tially allergic cow milk peptides.

More studies are needed to determine if any of the
hydrolyzed formulas have any effect on the incidence of
atopic disease later in childhood and adolescence and
whether the modest effects of the use of extensively or
partially hydrolyzed formulas in early childhood can be
confirmed and are sustained. Such studies should also
include a cost/benefit analysis of the use of the more
expensive hydrolyzed formulas. It should be noted that
the potential benefit of these formulas has only been
documented in infants at risk of developing atopic dis-
ease. Additional studies are needed among unselected
infants or infants at low risk.

The use of amino acid–based formulas for prevention
of atopic disease has not been studied. Soy formulas, on
the other hand, have a long history of use for atopic
disease in infants. In a recent meta-analysis of 5 random-
ized or quasi-randomized studies, the authors concluded
that feeding with soy formula should not be recom-
mended for the prevention of atopy in infants at high
risk of developing allergy.56

ROLE OF INTRODUCTION OF COMPLEMENTARY FOODS ON
ATOPIC DISEASE
Many studies have examined the duration of breastfeed-
ing and its effect on atopic disease. However, few studies
have examined the timing of the introduction of com-
plementary foods as an independent risk factor for atopic
disease in breastfed or formula-fed infants. An expert
panel from the European Academy of Allergology and
Clinical Immunology has recommended delayed intro-
duction of solid foods for 4 to 6 months in breastfed or
formula-fed infants.22 The AAP has also recommended
that solid foods be delayed until 4 to 6 months of age and
that whole cow milk be delayed until 12 months of age.11

Before publication of this clinical report, AAP recom-
mendations for infants who are at risk of developing
atopic disease were to avoid eggs until 2 years of age and
avoid peanuts, tree nuts, and fish until 3 years of age.3,11

These guidelines for solid food introduction and avoid-
ance of specific allergens were based on the evidence of
a few studies with various limitations.39,57–59 Three newer
studies have reported mixed results regarding the timing
of the introduction of solid foods and development of
childhood atopic disease.60–62

In a prospective (nonrandomized) study of infants at
risk of developing atopic disease by Kajosaari57, atopic
dermatitis and history of food allergy were reduced at 1
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year of age if the introduction of solid foods was delayed
until 6 months compared with at 3 months of age.
However, in a 5-year follow-up study, no difference was
seen in the incidence of atopic dermatitis or symptoms of
food allergy.57 In a second prospective study of a birth
cohort of 1210 unselected children between 2 and 4
years of age, there was more atopic dermatitis but not
asthma in infants who were fed 4 or more solid foods
compared with no solid foods before 4 months of age.58

This difference was maintained in a 10-year follow-up
study in 85% of the original study infants.59

In a study of 257 preterm infants (34.4 weeks’ gesta-
tional age; birth weight: 2.3–2.4 kg), the introduction of
4 or more, compared with fewer than 4, solid foods
before 17 weeks after term was associated with a higher
risk of atopic dermatitis (unconfirmed by skin-prick test-
ing) at 12 months after term (OR: 3.49; 95% CI: 1.51–
8.05).60 Also in this study, the introduction of solid foods
before 10 weeks of age or atopic disease in either parent
increased the risk of atopic dermatitis in infants (OR:
2.94; 95% CI: 1.57–5.52). In a more recent prospective,
longitudinal cohort study in which atopic dermatitis was
confirmed by skin testing, 642 infants were followed
until 5.5 years of age.61 The history of the introduction of
solid foods was carefully recorded during the first year of
life. Most children had at least 1 parent with a positive
skin-prick test result. Rice cereal was introduced at a
median age of 3 months, milk was introduced at a me-
dian age of 6 months, and egg was introduced at a
median age of 8 months. However, the later introduc-
tion of solids had no effect on the prevalence of asthma
or atopic dermatitis (confirmed by skin-prick testing),
although there was an increased risk of atopic dermatitis
in relation to the late (6–8 months) rather than the
earlier introduction of eggs (OR: 1.6; 95% CI: 1.1–2.4) or
milk (OR: 1.7; 95% CI: 1.1–2.5).61

Finally, an ongoing prospective, cohort study62 of
2612 infants (without a risk of developing atopic dis-
ease) found no evidence to support delayed introduction
of solid foods beyond 6 months of age for prevention of
atopic disease. However, in the same study, the effect of
delayed introduction of solid foods for the first 4 months
of life was less clear. Another study has even suggested
that children exposed to cereal grains before 6 months of
age (as opposed to after 6 months of age) are protected
from the development of wheat-specific IgE.63

In summary, the evidence from these conflicting
studies, in balance, does not allow one to conclude that
there is a strong relationship between the timing of the
introduction of complementary foods and development
of atopic disease. This raises serious questions about the
benefit of delaying the introduction of solid foods that
are thought to be highly allergic (cow milk, fish, eggs,
and peanut-containing foods) beyond 4 to 6 months of
age; additional studies are needed.

SUMMARY
It is evident that inadequate study design and/or a pau-
city of data currently limit the ability to draw firm con-
clusions about certain aspects of atopy prevention
through dietary interventions. In some circumstances in

which there are insufficient studies (pregnancy and lac-
tation avoidance diets, timing of introduction of specific
complementary foods), the lack of proven efficacy does
not indicate that the approach is disproved. Rather,
more studies would be needed to clarify whether there is
a positive or negative effect on atopy outcomes. The
following statements summarize the current evidence
within the context of these limitations.

1. At the present time, there is lack of evidence that
maternal dietary restrictions during pregnancy play a
significant role in the prevention of atopic disease in
infants. Similarly, antigen avoidance during lactation
does not prevent atopic disease, with the possible
exception of atopic eczema, although more data are
needed to substantiate this conclusion.

2. For infants at high risk of developing atopic disease,
there is evidence that exclusive breastfeeding for at
least 4 months compared with feeding intact cow
milk protein formula decreases the cumulative inci-
dence of atopic dermatitis and cow milk allergy in the
first 2 years of life.

3. There is evidence that exclusive breastfeeding for at
least 3 months protects against wheezing in early life.
However, in infants at risk of developing atopic dis-
ease, the current evidence that exclusive breastfeed-
ing protects against allergic asthma occurring beyond
6 years of age is not convincing.

4. In studies of infants at high risk of developing atopic
disease who are not breastfed exclusively for 4 to 6
months or are formula fed, there is modest evidence
that atopic dermatitis may be delayed or prevented by
the use of extensively or partially hydrolyzed formu-
las, compared with cow milk formula, in early child-
hood. Comparative studies of the various hydrolyzed
formulas have also indicated that not all formulas
have the same protective benefit. Extensively hydro-
lyzed formulas may be more effective than partially
hydrolyzed in the prevention of atopic disease. In
addition, more research is needed to determine
whether these benefits extend into late childhood
and adolescence. The higher cost of the hydrolyzed
formulas must be considered in any decision-making
process for their use. To date, the use of amino acid–
based formulas for atopy prevention has not been
studied.

5. There is no convincing evidence for the use of soy-
based infant formula for the purpose of allergy pre-
vention.

6. Although solid foods should not be introduced before
4 to 6 months of age, there is no current convincing
evidence that delaying their introduction beyond this
period has a significant protective effect on the devel-
opment of atopic disease regardless of whether in-
fants are fed cow milk protein formula or human
milk. This includes delaying the introduction of foods
that are considered to be highly allergic, such as fish,
eggs, and foods containing peanut protein.
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7. For infants after 4 to 6 months of age, there are
insufficient data to support a protective effect of any
dietary intervention for the development of atopic
disease.

8. Additional studies are needed to document the long-
term effect of dietary interventions in infancy to pre-
vent atopic disease, especially in children older than 4
years and in adults.

9. This document describes means to prevent or delay
atopic diseases through dietary changes. For a child
who has developed an atopic disease that may be
precipitated or exacerbated by ingested proteins (via
human milk, infant formula, or specific complemen-
tary foods), treatment may require specific identifica-
tion and restriction of causal food proteins. This topic
was not reviewed in this document.
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POLICY STATEMENT

Electronic Prescribing Systems in
Pediatrics: The Rationale and
Functionality Requirements
Council on Clinical Information Technology

ABSTRACT
The use of electronic prescribing applications in pediatric practice, as recom-
mended by the federal government and other national health care improvement
organizations, should be encouraged. Legislation and policies that foster adoption
of electronic prescribing systems by pediatricians should recognize both specific
pediatric requirements and general economic incentives required to speed the
adoption of these systems. Continued research into improving the effectiveness of
these systems, recognizing the unique challenges of providing care to the pediatric
population, should be promoted.

BACKGROUND
The American Academy of Pediatrics (AAP) is committed to providing the best and
safest health care system possible for children.

Statement of Problem
The AAP recognizes that the “increasing complexity in patient care in addition to
the public’s increased scrutiny of the health care system underscores the need to
make patient safety an issue of high priority.”1 The AAP supports national efforts
to improve patient safety and the recommendations of the Institute of Medicine,
the Institute for Safe Medical Practices, the Leapfrog Group, and others who
encourage the implementation and use of electronic prescribing (e-prescribing) by
physicians as a method to improve patient safety.2,3

New Information
E-prescribing systems reduce transcription errors by eliminating illegible prescrip-
tions. Computerized decision support can ensure that prescriptions are checked for
drug-drug and drug-allergy interactions before the prescription is written. Dosage
calculators can ensure that the correct dose of medication is given on the basis of
patient age and weight, and dose-range checking can alert prescribers when doses
outside the predetermined ranges are prescribed. Many e-prescribing systems can
also check formulary information to determine if a selected medication is covered
by a patient’s insurance, thereby decreasing patient drug cost and increasing both
patient and physician compliance with insurers’ preferred-drug prescription pro-
grams.5–9 Additional information is available in the accompanying technical report
on e-prescribing.4 Research examining the impact of e-prescribing on reducing
malpractice claims might result in a commensurate reduction in malpractice
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liability insurance. Ongoing research will be needed to
study the types of errors that may continue to occur after
implementation of these systems, including potential
new types of errors introduced by the use of e-prescrib-
ing systems. This research will guide refinements and
improvements to the effectiveness of these systems.8,10,11

SUMMARY/CONCLUSIONS
The AAP believes there is sufficient evidence supporting
the ability of e-prescribing systems to prevent medical
errors and enhance patient care.5–9 However, as with any
new technology, the use of these systems may have
unintended consequences or novel risks that will need to
be monitored and studied over time.

RECOMMENDATIONS

1. Federally sponsored research should be conducted to
document, in both inpatient and ambulatory (office)
settings, specific characteristics of e-prescribing sys-
tems that are most beneficial in preventing errors and
enhancing patient care. Office processes and methods
of implementation that facilitate the effective and
efficient use of e-prescribing systems require
study.10,12–14

Accurate data on the incidence and scope of pre-
scribing errors, adverse drug events, and near-miss
errors must be available. Regulations should be pro-
moted to facilitate no-fault, anonymous adverse drug
event reporting systems as an enabling step toward
understanding and intervening to prevent medical
errors.1

2. Because safety for children is paramount, e-prescrib-
ing systems used for the care of children should in-
clude, at a minimum, pediatric-specific decision sup-
port such as weight-based dose calculations and alerts
and pediatric drug information and formulation
options.3,7,15–17

When possible, e-prescribing systems should be im-
plemented as part of a robust electronic health record.
Such implementations offer advantages well beyond
those of freestanding e-prescribing systems. When
implementing a stand-alone e-prescribing system,
thought should be given to the potential future need
to transfer data to, or interface the e-prescribing sys-
tem with, an electronic health record.

3. Federal legislation that would unify state regulations
and allow for e-prescribing and digital transmission of
all prescriptions directly to pharmacies, including
those for controlled drugs, should be encouraged.18

The AAP furthermore supports legislation that would
require all pharmacies, either directly or through a
clearinghouse, to accept digitally transmitted and
signed prescriptions. The AAP supports a process for
the development of standards for the transmission of

digital prescriptions, analogous to the standards-de-
velopment process under the Health Insurance Port-
ability and Accountability Act for electronic data in-
terchange.

4. Despite significant benefits to medical and liability
insurers, patients, and pharmacy benefit managers,19

e-prescribing applications are an office-practice ex-
pense that generates a disproportionately small or no
pediatric practice revenue; therefore, the AAP be-
lieves adoption of e-prescribing technology would be
hastened by the offering of incentives such as pay-
for-performance bonuses to practices that routinely
use e-prescribing systems that incorporate clinical de-
cision-support alerts.

5. Because practitioners in rural or low-income areas
may face financial and system barriers and, in many
cases, do not have access to the network infrastruc-
ture to support e-prescribing systems, federal grant
and loan programs should be available to support
system enhancements such as Internet access and
start-up costs.

IMPLEMENTATION
Recommendations 1 and 5 (federally funded research
and federal grants and loans for e-prescribing systems)
may be implemented by providing research grants
through the National Library of Medicine, the Agency
for Healthcare Research and Quality, the Health Re-
sources and Services Administration, and other federal
and local agencies.

Recommendation 2 (minimum standards for e-pre-
scribing systems) may be implemented by educating pro-
viders before purchase of such systems on the required
elements through published reports such as the accom-
panying technical report.4 Such reports should also be
shared with standards-development organizations to en-
courage the inclusion of minimum requirements into
the development of these standards.

Recommendation 3 (federal legislation on e-prescrib-
ing) requires action by the collaborative action of the
Drug Enforcement Administration to develop standards
for the secure digital transmission of category II con-
trolled substances and enable federal legislation that
takes precedence over the restrictions placed by state
regulations.

Recommendation 4 (incentives for purchase) should
be part of federal and state initiatives to reduce medical
errors. Efforts to encourage larger insurers to underwrite
such systems should continue—with demonstration
projects to document the cost savings to them by the
adoption of e-prescribing systems.
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TECHNICAL REPORT

Electronic Prescribing Systems in
Pediatrics: The Rationale and
Functionality Requirements
Robert S. Gerstle, MD, Christoph U. Lehmann, MD, and the Council on Clinical Information

Technology

ABSTRACT
This technical report discusses electronic prescribing systems and their limitations
and potential benefits, particularly to the pediatrician in the ambulatory setting. In
the report we acknowledge the benefits of integrating these systems with elec-
tronic health records and practice-management systems and recommend that the
adoption of electronic prescribing systems be done in the context of ultimately
moving toward an electronic health record. This technical report supports the
accompanying American Academy of Pediatrics policy-statement recommenda-
tions on the adoption of electronic prescribing systems by pediatricians.

INTRODUCTION
Electronic prescribing (e-prescribing) systems are computer applications designed
for use by clinicians to generate paper or electronic medication prescriptions.1 They
offer the clinician and the patient the promise of safer prescribing and improved
office efficiencies, 2 major drivers for the adoption of such systems. Many orga-
nizations, notably the Institute of Medicine (IOM), the Institute for Safe Medical
Practice (ISMP), and the Leapfrog Group,2 involved in efforts to improve medical
quality and reduce medical errors, have endorsed e-prescribing systems as a major
tool in reducing medical errors.3 The American Academy of Pediatrics has recog-
nized that within the hospital, computerized physician order entry (CPOE) can
prevent medication errors.4

One significant cause of medication errors has been the misinterpretation of
physician handwriting. The National Hospital Ambulatory Medical Care Survey
suggests that the prescription illegibility rate may be 1% to 2%.5 Illegible orders
may account for 30% of errors.6

In their simplest implementation, e-prescribing systems provide printer-gener-
ated, easily readable prescriptions that are less likely to be misinterpreted or
misread by a pharmacist. The most completely envisioned e-prescribing systems
provide extensive decision support to the clinician and offer additional office
efficiencies designed to streamline the prescribing and renewal process, facilitate
insurance formulary adherence, and improve prescribing safety.7 This technical
report will review the current state of e-prescribing to provide the clinician with an
understanding of the subject and to better guide clinician decision-making in the
adoption of this technology in the office setting.

CPOE is the component of the clinical information system that allows prescrib-
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ers to enter orders (for medications and/or clinical pro-
cedures) directly into a computer for electronic process-
ing and transmission to appropriate departments and/or
individuals for completion.8 The most obvious advan-
tages of CPOE include the immediate transmission of
orders without further transcription or delay to (usually)
hospital departments, which eliminates transcription er-
rors by nurses and speeds the health care–delivery pro-
cess. Most research on CPOE has been performed in the
inpatient setting. Analysis of research done on inpatient
prescribing by the IOM resulted in the conclusion that
44 000 to 98 000 inpatient deaths could be attributed to
avoidable medical errors, and many of these deaths
could potentially be prevented by CPOE.9 In an analysis
at 1 academic medical center, 64.4% of errors were rated
as likely to be prevented with CPOE (including 43% of
the potentially harmful errors).10

Less is known about the error rates and resulting
morbidity and costs to the medical system that result
from prescribing errors in the outpatient setting. In 1
study, the use of e-prescribing in the emergency depart-
ment demonstrated a reduction in prescriptions that
contained errors (odds ratio [OR]: 0.31) or required
pharmacist clarification (OR: 0.19).11 The Center for In-
formation Technology Leadership projects that use of
e-prescribing would prevent more than 3 million ad-
verse drug events (ADEs) and prevent 190 000 hospital-
izations yearly. Potential financial benefits from the uni-
versal adoption of e-prescribing include a savings of $27
billion/year, including $2 billion/year from the reduc-
tion in ADEs.12 As noted previously, knowledge of the
specific health, safety, and financial impact of drug er-
rors and e-prescribing in the pediatric outpatient setting
is considerably less well understood.

Despite these limitations, there is a groundswell for
the adoption of e-prescribing by the medical community.
Organizations such as the IOM, ISMP, and Leapfrog
Group have strongly endorsed e-prescribing; the Centers
for Medicare and Medicaid Services will require e-pre-
scribing as part of its Medicare prescription drug pro-
gram; and insurers are looking to these systems as a way
to avoid costly medical errors and to “enforce” compli-
ance with tiered formularies to drive down their phar-
macy costs. Thus, a number of commercial insurers are
now underwriting the upfront costs for physicians who
are willing to adopt this new technology. Currently, 5%
to 18% of physicians are using some type of e-prescrib-
ing system in their offices, with this number expected to
grow rapidly over the next 3 to 5 years.

BENEFITS
E-prescribing has potential benefits for public health, the
patient, the insurer/pharmacy benefits manager, and the
physician. Specific benefits to each are noted below.

Benefits to public health include:

● reduction in medical errors and associated costs to
society;

● reduction in drug diversion (forgeries);

● improved patient care and improved health out-
comes; and

● improved efficiency and reduced costs associated
with prescribing.

Benefits to patients include:

● reduced chance for medication misadventures; and

● improved patient satisfaction.

Benefits to pharmacists, pharmacy benefit managers,
and insurers include:

● workflow efficiencies;

● improved compliance with formulary prescribing,
with attendant reduction in drug costs; and

● reduction in costs attributable to preventable ADEs.

Benefits to the physician include:

● improved office efficiencies for medication renew-
als;

● incentive reimbursement for compliance with for-
mulary programs; and

● improved record keeping and documentation.

CPOE AND E-PRESCRIBING SYSTEMS REDUCEMEDICAL
ERRORS AND IMPROVE OUTCOMES

Hospital-Based Studies
Accurately determining the frequency of medication er-
rors is limited by findings that medical errors are signif-
icantly underreported in the incident-reporting systems
used by many hospitals, especially when errors did not
reach the patient (near-miss events).13 Despite this lim-
itation, however, 2.4% of hospitalized patients develop a
clinically significant ADE during their hospitalization.14

Medication errors are one of the most common medical
errors and the most frequent cause of adverse events,
accounting for 19% to 20% of all adverse events.9,15,16 In
pediatric patients, the most common type of medication
error is a dosing error at the ordering stage.17–19

Preventable ADEs (eg, ordering and administering an
incorrect medication or dosage) are more common than
nonpreventable ADEs (eg, a newly developed drug al-
lergy). In 1995, Leape et al17 described poor dissemina-
tion of drug knowledge (29%) and inadequate availabil-
ity of patient information (18%), such as the results of
laboratory tests, as the most common causes of ADEs.
An analysis of significant ADEs concluded that 52% of
the cases were preventable; of these events, 50% could
have been prevented by a pharmacist.20
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E-prescribing tools have been used successfully to
reduce errors in the prescribing process. Use in the emer-
gency department demonstrated a reduction in prescrip-
tions that contained errors (OR: 0.31) or required phar-
macist clarification (OR: 0.19).11

Decision support provides knowledge, information,
and data to the provider to optimize the selection and
specification of medication for ordering. Such knowl-
edge may be provided at the point of care through
updated formularies for handheld devices and online
guidelines and tools for specific domains such as infec-
tious diseases.21,22 A computer-assisted antibiotic-man-
agement program was able to reduce ADEs and reduce
total costs in 1 study23 and reduce length of stay and
antibiotic use in another.24 E-prescribing tools have been
used successfully to prevent the prescription of gender-
specific drugs for patients of the opposite gender.10

Pediatric Studies
Children are at increased risk of certain specific types of
ADEs. Pharmacologic factors, including age-based vari-
ability in absorption, metabolism, and excretion of drugs
as compared with adults, pose special vulnerabilities to
the adverse effects of overdosing (often by an order of
magnitude). Physiologic factors, such as the nearly uni-
versal need for weight or body surface area consider-
ations in dosing and recognition of the variability of
organ development, also make the medication process
for pediatric patients more prone to dosage errors than
for adults.4,25

Error rates for children seem to be inversely related to
the weight of the patient, with infants in the NICU being
most likely to experience medication errors and poten-
tial ADEs.26,27 A study of errors for preterm neonates
before discharge demonstrated a linear increase in med-
ical error rates that was inversely related to birth weight,
although the overall rate of errors was lower in compar-
ison with children and adults.28 Medical errors in pedi-
atric patients are more likely to be caused by calculation
or dose errors than in adults. Medications in adults that
require weight-based calculation (the norm for pediatric
patients) were found to be more error prone.29,30

Process factors, including the need for individualized
dilution of stock medications and fluids (because of
weight and body surface area considerations), place chil-
dren at increased risk of medication errors in comparison
with adults. Location-specific factors, such as the fast
pace and high complexity in ICUs, are associated with a
sevenfold risk of medication errors.31

Medication errors may occur at any step in the pro-
cess, from ordering (56%) to transcription (6%), dis-
pensing (4%), and administration (34%).32–34 Orders by
prescribers are the most error-prone steps in the medi-
cation process, with the wrong dosage being the most
common type of error.35–37 These errors may or may not
be caught by subsequent checks, such as during dispens-

ing and administration.38 In pediatric inpatients, almost
three quarters of all medication errors were discovered
in the ordering stage.27 In academic pediatric critical care
settings, prescribing error rates of 11% to 30% were
observed, compared with 6% of prescription errors in an
internal medicine setting.10,39,40

The evidence for error reduction in pediatric patients
using computerized systems is not yet robust. A recent
Cochrane review41 concluded that limited data from ran-
domized trials exist on which to assess the effects of
clinical decision-support systems in neonatal care. How-
ever, some evidence that highlights the benefits of CPOE
in the neonatal population is emerging. Cordero et al42

reported that implementation of CPOE resulted in a
significant reduction in medication turnaround times
and medication errors for selected drugs (gentimycin)
and a decrease in ancillary service (radiology) response
time. CPOE eliminates illegibility. Vanderbilt Universi-
ty’s WizOrder system reduced the rate of errors caused
by illegible pediatric intensive care orders from 1 error
per 100 orders to zero.39 CPOE with calculators and
point-of-care decision support has also been used suc-
cessfully to drastically reduce provider errors in the or-
dering of total parenteral nutrition43 and continuous
infusions.44 An ambulatory study from Singapore
showed that automated calculation reduced pediatric
prescribing errors from 28.2% to 12.6%.45 CPOE has also
been shown to reduce errors in the ordering of chemo-
therapy agents in pediatric patients.46

Ambulatory Care Studies
ADEs are common in ambulatory care, and many are
preventable or ameliorable.34 E-prescribing tools in
outpatient settings have been used successfully to
lower prescription costs through electronic, evidence-
based decision support during the prescribing pro-
cess.47 Computerized prescription systems have been
shown in randomized trials to improve the quality of
anticoagulation.48

LIMITATIONS OF CPOE AND E-PRESCRIBING IN REDUCING
ERRORS
Computerized ordering and prescription tools have been
advertised as means to reduce the frequency of ADEs.49

However, evidence exists that computerized systems
cannot prevent all errors or ADEs and may, in some
situations, be responsible for new types of errors.50,51 A
recent study of a 110-bed computerized Veterans Ad-
ministration hospital found 70 ADEs per 100 patient-
days (significantly higher than previously reported).14

The authors suggested that the legible and accessible
electronic records may have facilitated the increased
identification of ADEs. Of note in the Veterans Admin-
istration study is the finding that errors in ordering
(74%) accounted for a larger percentage of errors than
previously reported (56%).51 At the same time, errors
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during transcription and administration were reduced.
The authors speculated that these findings were a direct
result of the system design—a computerized system that
eliminates need for transcription and ensures legibility
but lacks decision support for drug selection and dos-
ing—and will “redistribute” error frequencies. In other
words, unless an electronic system is designed to prevent
errors at the ordering stage, it will not prevent these
errors; on the contrary, it will increase the speed at
which these errors can be committed and executed.
Another recent study from the University of Pennsylva-
nia that evaluated an older CPOE system with very
limited decision support received significant media at-
tention when the authors concluded that a leading
CPOE system often facilitated medication-error risks.50

Although there was no comparison between manual
ordering and CPOE, the authors emphasized that elec-
tronic systems will do just what they are designed to do.
If they are not designed to provide decision support, they
will not do so. In contrast, a study of the WizOrder CPOE
system at Vanderbilt University demonstrated that a
CPOE system that includes sophisticated decision sup-
port at the point of order entry may reduce medication-
prescribing errors by 99.4% and rule violations (devia-
tions from ordering policy) by 97.9%.39 A recent study in
a PICU showed that implementation of a CPOE system,
even in the early months after implementation, was not
associated with an increase in mortality.52

In addition to incomplete design, computerized pre-
scription-writing tools are limited to the content of the
program. For example, they may have a limited drug
inventory or lack dose-range information and may, es-
pecially when used on handheld devices, pose usability
problems.53 Fernando et al,54 who used simulated test
cases, found that computing systems currently in use in
approximately three quarters of general practices in the
United Kingdom have clinically important safety defi-
ciencies.

The Rand Electronic Prescribing Expert Advisory
Panel has provided 60 capability recommendations for
ambulatory prescribing systems.1 However, a recent
study of 10 commercially available e-prescribing systems
demonstrated that only 50% (range: 26%–64%) of
these recommendations were implemented.55 It must be
recognized that electronic systems are only as good as
they are designed and implemented. A system that
strives to provide legibility and accessibility only will
improve the error rate in transcription and administra-
tion processes but not in ordering processes. For CPOE
and e-prescribing systems to reduce provider ordering
errors, they must be integrated with sophisticated clini-
cal decision-support capabilities.39

E-PRESCRIBING SYSTEMS
An e-prescribing system, at its simplest, is a computer
application that allows physicians to print out prescrip-

tions (a word processor would fulfill this definition). The
advanced vision of an e-prescribing system, however, is
that of an application that facilitates the rapid and effi-
cient generation of prescriptions (including electronic
renewals); includes a knowledge base with drug infor-
mation relevant to the prescribing process; performs all
necessary calculations automatically and accurately;
checks for prescription completeness, drug contraindica-
tions, drug interactions, allergies, and medical conditions
that affect prescribing; verifies appropriateness of dose
on the basis of patient age, weight, gender, and medical
conditions (eg, renal insufficiency); checks insurance
formulary preferences; and then transmits the prescrip-
tion electronically to the pharmacy. An ideal closed-loop
system would also receive data back from the pharmacy
to confirm that the patient has filled the prescription.

Although generating printed prescriptions would be
expected to reduce medical errors related to handwrit-
ing, it is the integrated clinical decision support, auto-
matic calculations, and electronic transmittal functions
that are likely to have the greatest effect on physician
prescribing habits and to improve the safety and effi-
ciency of the prescribing process. Merely printing out
prescriptions can be done on a word processor; a fully
functional e-prescribing application requires significant
domain knowledge often contained in database tables
and is most effective when integrated (bidirectional data
transfer) with office practice–management and/or elec-
tronic health record (EHR) systems. Higher levels of
systems are associated with higher startup costs and
complexity and are generally associated with higher
benefits. These levels of e-prescribing have been de-
scribed.

Electronic Drug Reference Only; No Prescription-Writing
Capability
This functionality is supplied by commercially available
software programs, many of which are designed for mo-
bile personal digital assistants, that allow access to drug
dosages, contraindications, adverse effects, and drug in-
teractions. It is important that reference data be kept
current and updated at least monthly.

Stand-Alone PrescriptionWriter With NoMedication History
or Supporting Data
In addition to providing electronic drug references, a
stand-alone writer provides computerized printing of
prescriptions that are then given to the patient or man-
ually faxed to the patient’s pharmacy.

Reference Data and PrescriptionWriter With the Addition of
Basic Supporting Data Such as Allergies, Demographics, Past
Prescriptions and Formulary Information, Which Can Be Used
to Generate Alerts
This functionality allows the application to incorporate
clinical decision support (including drug-allergy, drug-
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drug, and dose-range checking; renal function adjust-
ments; and possibly preferred insurer formulary infor-
mation) but requires the input of information (eg,
demographics, allergy history, other concurrent medica-
tions, renal function/creatinine), often manually, de-
pending on interfaces to practice-management systems,
laboratory systems, EHRs, and insurer formulary data-
bases.

MedicationManagement: Long-term Tracking and
Monitoring of Each Patient’s Active Medications
This level contains the previous functionality and main-
tains a database of the patient’s previous prescriptions
and prescription renewals. These applications typically
monitor for drug-drug interactions automatically. These
systems should also allow for the manual entry of other
medications the patient is taking. Less commonly avail-
able, but useful, is the ability to enter alternative and
nonprescription medications. Some vendors offer the
ability to check for drug interactions with alternative
medications.

Unidirectional Connectivity From Practices to Pharmacies,
Payers, Pharmacy Benefit Managers, or Clearinghouses
This type of system typically provides the previous func-
tions and allows for the electronic transmittal of pre-
scriptions to pharmacies and often includes subscriptions
to electronic versions of insurance formularies to iden-
tify preferred and tiered drugs and alert for noncovered
medications. This requires that patient insurance infor-
mation be entered into the e-prescribing system or trans-
ferred from practice-management systems.

IntegrationWith aMore Complete EHR
Systems integrated with an EHR allow for a wider range
of clinical decision support without the need to manu-
ally reenter data into the e-prescribing system. They also
automatically update the patient’s current medication
list within the EHR.

Bidirectional Connectivity Between Physicians, Pharmacies,
Payers, Pharmacy-Benefit–Management Programs, or
Clearinghouses
This functionality is not generally available in systems
today but is in the planning stages. It would allow for
feedback of prescription information from the pharmacy
to the clinician, such as confirming that the prescription
has been received, has been given to the patient, or is
overdue for refilling, thus enabling compliance monitor-
ing by the physician and improved medical manage-
ment.

Bidirectional functionality could allow physicians to
receive up-to-date information from other physicians’
prescribing systems or from the pharmacy on their pa-
tient’s prescriptions, such as information on prescrip-
tions prescribed by another physician or in another care

setting. Up-to-date medication lists are essential for ac-
curate drug-interaction checking.

BARRIERS AND POTENTIAL SOLUTIONS TO E-PRESCRIBING
ADOPTION
Despite the opportunities potentially available with the
use of e-prescribing systems, a number of potential bar-
riers have slowed their adoption. Among others, these
barriers include the following.

Failure to Recognize Current System Deficiencies
Often, physicians do not perceive that they make pre-
scription errors or have illegible handwriting. They do
not perceive themselves as part of the drug-error prob-
lem and are often reluctant to change their practices.56

Technology Barriers (Equipment Setup andMaintenance) in
the Office Setting
The lack of access to a broadband Internet connection
especially affects smaller and more rural practices. Those
practices may also suffer from lack of access to the tech-
nological support they need.

Implementation, Training, and Maintenance Cost
Establishing e-prescribing in the office is not a 1-time
expense. Licensing and maintenance-agreement costs
are ongoing and are generally not offset by a reduction
in other office expenses. E-prescribing may not be more
time-efficient than handwriting prescriptions and could
affect office productivity, particularly in the initial im-
plementation phase. Additional manual data-entry re-
quirements may also reduce efficiency. Potential office
cost benefits may result from improvements in the med-
ication-renewal process, reduction in manual chart
pulls, and compliance with insurer incentive programs
for using generic or preferred drugs. However, even
these efficiencies may not always allow for a reduction
of office staff, which would equate to decreased office
salary expense.

Beneficiary-Payer Discrepancy (Misaligned Incentives)
Although providers must carry the bulk of the invest-
ment for e-prescribing systems, benefits from automa-
tion are more likely to accrue primarily to others such as
insurers, pharmacists, and patients. Patients appreciate
the potential of having prescriptions ready to be picked
up without a wait. Without incentives to physicians to
invest in e-prescribing systems, the adoption of this tech-
nology by physicians is likely to be slow.12

Interface/Integration Costs
It is likely that physicians in the future will want to
implement a complete EHR system in their offices.
Transferring data from the e-prescribing system or inte-
grating the e-prescribing system with an EHR system can
be difficult and expensive. Physicians expecting to move
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to an EHR system in the near-to-medium future will
need to build in a transition strategy to avoid duplicate
data-entry costs.

Existing Legacy Systems
Although most pharmacies can accept facsimile trans-
missions, many still do not have the ability to electron-
ically accept transmitted prescriptions into their elec-
tronic pharmacy systems and, thus, miss out on potential
benefits. Even where pharmacies can accept the elec-
tronic transmissions or facsimiles, pharmacy workflow
may be such that the drug is not dispensed before the
patient arrives to pick up the medication.

Legal and Regulatory Barriers
In regard to e-prescribing, nonuniform state regulations
and lack of federal standardization (preempting state
regulations) place an additional burden. In particular,
regulations on controlled substances that mandate trip-
licate prescriptions and special forms may significantly
limit the use of e-prescribing. Pediatricians commonly
prescribe schedule II controlled substances (eg, stimu-
lants for attention-deficit/hyperactivity disorder) and
might, therefore, not be able to fully benefit from e-pre-
scribing. The Drug Enforcement Agency currently allows
e-prescribing of controlled drugs in category III to VI and
is considering issuing digital certificates and using pub-
lic-key infrastructure encryption to allow for digital pre-
scription for category II drugs.57 Until state and federal
legislatures generate a uniform regulatory approach, e-
prescribing systems are required to fulfill all mandates or
to be tailored for use in specific states.

Negative Past User Experiences
Poorly designed systems have been available for several
years and may have given the market a bad reputation.
Current systems are evolving to be more user friendly,
intuitive, and customizable. Nonetheless, any potential
user of an e-prescribing system should test a system that
is in actual use before investing the significant resources
required. Testing should include some of the more com-
plex prescriptions used in practice, such as prednisone
tapers, drugs that require additional information or di-
agnosis to be included on the prescription, drugs with
as-needed indications, and over-the-counter (OTC)
drugs (covered by some insurers with prescription). Phy-
sicians must be aware of the fluidity of the vendor mar-
ket and must appreciate the risk involved in the bank-
ruptcy, sale, or merger of their e-prescribing system
vendor and the possible subsequent discontinuation of
software maintenance and technical support for their
system.

Lack of Standards
Several transmission standards for prescriptions exist;
however, a move toward consolidation of standards has

been underway, and the recent Centers for Medicare
and Medicaid Services move to establish electronic stan-
dards under the Medicare Part D prescription drug plan
will help to establish a de facto standard.58 However,
these rules, regulations, and standards only apply to
prescription drugs. E-prescribing systems may not be set
up to handle prescribing or provide decision support for
OTC and alternative medications.

OPTIONS AND FUNCTIONAL REQUIREMENTS
There are many ways to implement e-prescribing sys-
tems; solutions that work for one practice may not work
for another. Careful consideration of the risks and ben-
efits of implementation alternatives is necessary. It is
critical that physicians considering the use of e-prescrib-
ing be aware of the risks including costs (purchase, train-
ing, workload, and maintenance) as well as legal and
regulatory requirements in their state.

All systems that are capable of electronically transmit-
ting prescriptions share certain characteristics such as a
need for connectivity. Most will require dedicated tele-
phone lines or broadband Internet connectivity, a po-
tential problem in more remote areas. All of them will
require a computer, modem to connect to the telephone
(usually dedicated digital subscription line) or Internet
(via digital subscription line or cable), and likely a
router. The need for connectivity may introduce a single
point of failure in which a malfunction may render the
whole system inoperable, particularly for those applica-
tions that run as an application service-provider (ASP)
system.

If more than 1 computer or device in the office is to be
used for prescribing, a computer network or a way to
synchronize information will be necessary. The input
equipment can be a computer (desktop, laptop, tablet
computer), wireless handheld device, or personal digital
assistant. The network can be wired, wireless, or a com-
bination of both. A wireless router and perhaps several
wireless antennas will be required for wireless networks.
When local printing of prescriptions is planned, printing
may be centralized within the office, or multiple printers
may be necessary, possibly convenient to each exami-
nation room. If integrated electronic facsimile transmis-
sion is not part of the e-prescribing system, a fax ma-
chine for manual transmission may be required.
Technical help is usually required to wire and set up
networks.

Systems can be administered from off-site centralized
locations through an ASP, where everything is “done for
you” to manage the system, or maintained on-site in the
office. ASP systems use secure connections to allow of-
fice access devices to be logged into the remote system.
With the ASP model, patient data are typically stored
off-site, but in either case regular data backups need to
be ensured.

Computer interfaces to transfer data from other office
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systems (eg, practice management or scheduling) can
initially be expensive but may save providers time by
eliminating the need to enter demographic data and by
keeping data current and synchronized across multiple
systems with single data entry. There are usually addi-
tional costs associated with purchasing and integrating
various databases, including insurance company drug
formularies, prescribing-information updates, decision-
support data, and pharmacy lists with up-to-date fax
numbers.

A number of insurers have been paying the imple-
mentation costs for selected e-prescribing systems, at
least for their high-volume prescribers. Insurance com-
panies expect to realize benefit from providing e-pre-
scribing systems to providers by steering physicians to
the selection of specific preferred drugs and the reduc-
tion in ADEs to insured clients. Some medical societies
have negotiated “discounted” deals with preferred e-pre-
scribing providers. It is estimated that the direct cost of
implementing a stand-alone system can be under $2000
per physician and, in some cases, considerably less.
However, the cost of implementing an integrated EHR
with an e-prescribing component is considerably higher.
Providers will need to determine if an integrated EHR
solution, although more expensive and difficult to im-
plement, will have other offsetting benefits that would
justify the additional work and expense.

Physicians must be aware that the market for these
applications is somewhat “fluid” as vendors come, go,
and merge with others. Choosing a product from a well-
established, financially stable vendor, although no guar-
antee of sustainability, will help to ensure longer-term
product support. Thus, it is important that an “exit strat-
egy” be in place, including provision for recovery of the
data contained in the system (in a standard nonpropri-
etary database format). Ongoing costs are for equipment
depreciation and replacement, renting telephone or In-
ternet access, licensing and maintenance-agreement
costs, and staff training and can vary considerably.

An expert consensus panel recently published recom-
mendations for comparing e-prescribing systems.1 They
categorized the functionality to be assessed into the cat-
egories summarized below. They noted that no current
system met their recommended criteria fully.

Patient Identification
Patient name, gender, and date of birth or age must be
visible throughout the ordering process. These data
should be imported from other systems when available,
or the system should allow for manual entry when not
imported. Duplicate records created under separate
identities for one individual should be able to be recon-
ciled and merged. The ability to perform patient searches
using combinations of date of birth, gender, and partial
name helps to positively locate and identify patients.

Access to Patient Historical Data
The system and clinicians should have access to external
sources of data (hospitals, pharmacies, laboratories,
EHRs) and be able to review all patient prescriptions, not
just those written by the current provider, as well as OTC
and alternative medications taken by the patient. The
ability to manually enter additional patient medications
is required. Current and past medication-prescription
details should be viewable by class, with start and stop
dates. When a medication is discontinued or changed, a
notification should be sent to the original prescriber.
When a diagnosis is entered, a list of medications by
diagnosis should be viewable.

Medication Selection
When the e-prescribing system is presented with a pa-
tient diagnosis, a customizable selection of appropriate
medications should be presented to the user. Prepopu-
lated lists or dynamically maintained lists of common
medications based on prescribing frequency can speed
medication ordering. Medication options should not be
influenced by vendor or insurer promotional consider-
ations.

When the system displays a preferred drug, the ratio-
nale for that preference should be immediately view-
able, and contraindicated medications (based on allergy
or drug interactions) should not be viewable as a pre-
ferred medication choice. Prescribing by medication
name should override restricted-medication menus. The
system should provide formulary status and cost to the
patient for medication options on the basis of insurance
and any benefit or prescribing caps. Clinical summary
data useful to the selection process should be easily
accessible.

The user should be able to easily select the drug form
and available strengths for each medication. Dosing rec-
ommendations based on calculations of body size
(weight or body surface area) and age, when appropri-
ate, should be available. When appropriate, adjustments
calculated and based on renal and liver function should
be made. The ability to default to generic drug name on
prescriptions should be available (unless specifically
overridden) to aid in insurance prescribing compliance
programs and reduced costs to patients.

Alerts and Other Messages to Prescribers
Dose-range checks based on dose, dose per weight, daily
dose, daily dose per weight, and lifetime dose-checking
alerts should be available. Prescribers should be alerted
when there is a contraindication or precaution based on
allergy, drug interaction, medical condition, or labora-
tory results. The system should send a reminder when a
medication is indicated in a particular instance (immu-
nization due or medication based on diagnosis, labora-
tory results, and peer-reviewed recommendations).
Messages should provide a clear rationale for any rec-
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ommendations. Messages not based on patient safety
concerns should be suppressible to avoid “alert fatigue.”
A user should be able to prioritize safety alerts and set a
threshold that allows only alerts of a certain level/prior-
ity to result in a message to a provider while other alerts
are suppressed. Providers should be able to override
alerts with reasonable justification, and the system
should track all changes and their justification. Prescrib-
ers should be able to flag or correct (update) incorrect
information.

Patient Education
Patient medication-information sheets, written at an ap-
propriate level for patients and their parents, and patient
medication lists should be printable. Information sheets
should be editable or customizable (and then saved for
reuse) for pediatric indications (eg, �2 blockers used for
migraine control, not heart disease; digoxin for arrhyth-
mia control, not congestive heart failure). Patient edu-
cation materials should be able to be edited or person-
alized and be available in other languages in addition to
English.

Data Transmission and Storage
Prescriptions should be able to be transmitted to the
patient’s pharmacy of choice. Transmission should con-
form to current Health Level 7 (HL7) and National
Council for Prescription Drug Programs standards. Phy-
sicians should receive transmission and dispensing re-
ceipts and should be notified of any transmission fail-
ures.

When prescriptions are printed locally and given to
the patient, prescription abbreviations should be
avoided, and the prescriptions should be consistent
with best-practice recommendations (eg, Joint Com-
mission on Accreditation of Healthcare Organizations
or ISMP).59,60

Monitoring and Renewals
The prescriber should be notified electronically when a
prescription or refill is not dispensed within a provider-
specified time period. Ideally, the system should alert the
clinician to place orders for manufacturer-recommended
laboratory monitoring and alert the physician when lab-
oratory results require action. Prescriptions and renew-
als entered should be clearly attributable to the person
who enters the order.

Many e-prescribing systems have a messaging ability
integrated into the system so that nurses and clerical
staff can access the system and forward renewal requests
that come in directly from patients. Office processes and
staff training needs require attention.

Transparency and Accountability
The system should clearly display any sponsorships or
relationships that could represent conflicts of interest

and any sources and methods used to develop clinical
decision-support rules and messages.

Prescriber-Level Feedback
Prescribers should be able to review profiles of their own
prescribing patterns and history of overriding alerts.

Security and Confidentiality
Systems must be compliant with the Health Insurance
Portability and Accountability Act (HIPAA). Access to
protected health information should be auditable. Each
user should have a unique sign-on and password and
role-based access privileges. The system should support
data integrity checking of stored and transmitted data.
Provisions for the routine backup of data and secure
storage must be considered. Firewalls may be needed to
protect systems, and antivirus software must be current
if the network is not dedicated to the e-prescribing ap-
plication. Access-management processes must be in
place (eg, to revoke access when an employee is termi-
nated).

CONCLUSIONS
Ultimately, the issue for consideration is “not if, but
when.” A uniform system for providing incentives and
removing barriers to the adoption of e-prescribing sys-
tems by physicians who wish to use these systems will
likely be needed to accelerate the migration to e-pre-
scribing. The expenditure of time and money to imple-
ment a well-designed e-prescribing system has the po-
tential, in the long run, to benefit society, the patient,
the insurer, and the physician.
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E-mail Communication Between Pediatricians and Their Patients

ABSTRACT. This report addresses specific e-mail pa-
tient communication issues relevant to pediatricians and
their appropriate use of e-mail in the office setting. The
report briefly reviews: 1) e-mail privacy and security
concerns; 2) e-mail in the office environment; 3) the legal
status of e-mail; and 4) available e-mail technologic
solutions. Pediatrics 2004;114:317–321; electronic commu-
nications, health care delivery, medical liability, e-mail,
pediatrics.

ABBREVIATIONS. HIPAA, Health Insurance Portability and Ac-
countability Act; PHI, protected health information.

The American Academy of Pediatrics Periodic
Survey of Fellows No. 51 documented that of
the 1616 active US members reporting from

October 2001 to February 2002, 14% already use e-
mail to communicate with patients. Reasons cited for
using e-mail included managing requests for pre-
scription refills (54%), communicating test results
(41%), and scheduling appointments (37%). Reasons
for not using e-mail to communicate with patients
included lack of physician time (52%), lack of office
staff time (42%), concerns about privacy or confiden-
tiality (45%), lack of interest in communicating via
e-mail (38%), and too few patients with e-mail
(34%).1 The volume of e-mail sent daily in the United
States was expected to exceed 9 billion messages in
2003.2 A Harris Interactive survey reported in April
2002 that “about 90% of US adults who use the
Internet say they would like to communicate with
their physicians online . . . .”3 The study went on to
report, “56% said that ability to communicate with
their physician online would help influence their
choice of physician.”

The popularity of e-mail is attributable to some of
its unique characteristics, namely its ability to allow
asynchronous communication and rapid message
transfer, making it a hybrid of the telephone and the
written letter.4 As it is used, e-mail is a more informal
means of communication than the letter, but more
rapidly transmitted. Like a letter, it can be sent or
read by the recipient at convenient times, avoiding
“telephone tag.” In addition, it is “self-document-

ing,” providing a lasting copy for future reference.
Thus, it is no surprise that pediatric patients and
their families share the desire to use e-mail to com-
municate with their pediatricians.3–5 E-mail would
seem to offer physicians and patients obvious bene-
fits for facilitating communication. Therefore, it may
seem somewhat surprising that there has been rela-
tively slow adoption of e-mail as a patient commu-
nication tool by pediatricians and other physicians.4
There are many reasons for this, including but not
limited to concerns about maintaining the confiden-
tiality of e-mail, physician concerns about the poten-
tial volume of e-mail correspondence, and potential
legal issues.1,5

BACKGROUND: E-MAIL TECHNOLOGY
The transmission of e-mail messages requires: 1)

access to a global network of linked computers,
called the Internet; 2) the existence of an addressing
system that enables messages to be routed through
that network of computers to their correct destina-
tions; and 3) programs that split messages into stan-
dard-sized “pieces,” pack them into electronic “en-
velopes” or packets that have address information
for routing each packet, and reassemble the message
at the intended destination.

By design, the Internet is a very robust communi-
cation system with an architecture that was struc-
tured to maintain communication in case of national
disasters that might result in the destruction of sig-
nificant amounts of the national communications
network (such as in the case of nuclear war). Mes-
sages transmitted across the Internet are not nor-
mally encrypted; nor is there typically authentication
of author identity. Lack of encryption allows those
with access to the Internet network to intercept, read,
or potentially alter messages as they pass to their
final destinations. These risks are not unique to e-
mail. Telephones can be tapped (legally or illegally);
scanners can monitor portable telephone communi-
cations; traditional mail can be intercepted, read, or
altered, and letters can be forged. Despite potential
confidentiality and security risks, it seems on the
basis of volume alone that most people are comfort-
able using e-mail, particularly for relatively trivial or
mundane communication needs. The perceived ben-
efits of this fast, asynchronous, and relatively inex-
pensive form of communication appear to outweigh
the risks to most users.

The guidance in this report does not indicate an exclusive course of treat-
ment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2004 by the American Acad-
emy of Pediatrics.
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PRIVACY AND SECURITY RISKS
Physicians have special ethical and legal obliga-

tions to maintain the privacy and confidentiality of
their communications with and regarding patients.
Additionally, pediatricians and others who provide
medical services to children and adolescents have
special burdens and responsibilities by the nature of
their patient population.6,7 E-mail communication
with patients adds complexity and responsibilities
for the pediatrician, the office staff, and the patient
and patient’s family.

Pediatricians have the legal responsibility, when-
ever health information is requested by or commu-
nicated to an individual, to ensure that: 1) the indi-
vidual has a legitimate right to release or gain access
to that information before releasing or communicat-
ing that information by letter, by phone, in person, or
by e-mail; 2) the information is directed only to those
having a right to receive it; and 3) the information is
accurately transmitted and received. These are the
requirements to ensure the authenticity, confidenti-
ality, and integrity of information exchange.8,9

Authenticity refers to a recipient’s ability to posi-
tively know the identity of an individual sending a
communication.10 Anyone can send e-mail with vir-
tually anyone’s name attached to it. The inability of
e-mail to provide methods of authentication presents
a significant risk to patients and physicians. E-mail
authentication has been one of the more difficult
issues to address when using e-mail for medical
communication. Two general solutions to the au-
thentication problem, digital certificates and secure
networks, will be discussed briefly later in this re-
port.

Confidentiality refers to the need to protect infor-
mation from those who have no legitimate right to
the information presented.11 Risks to patient confi-
dentiality occur when multiple individuals (eg, fam-
ily members) share the same e-mail address, when
access passwords are not used or are not kept se-
cured, when computers are left on and unattended
without logging out of e-mail, or when e-mail at
work or at school is used for personal communica-
tion. Using e-mail on systems that belong to employ-
ers, other organizations, or schools presents particu-
lar problems. Many e-mail users do not know that
most organizations and companies, as policy, con-
sider organizational e-mail to be their property and
reserve the right to read e-mail on their systems.
Another threat to confidentiality results from the
ease with which e-mail messages can be misad-
dressed and erroneously sent to unintended recipi-
ents, instantaneously broadcast to multiple recipi-
ents, or forwarded by others to unintended
recipients.

Integrity of message transmission refers to having
absolute knowledge that the message received was
unaltered and identical to the one transmitted and
that the message was sent and received by the ap-
propriate person.11 Because e-mail messages can be
intercepted, especially by hackers who break into an
e-mail server but also by individuals who might gain
access to another’s personal electronic mailbox, there

may be justifiable concern about integrity of mes-
sages. Of more concern is that a message sent to one
individual might be altered by the recipient. The
altered message, its intent perhaps drastically
changed, might then be forwarded to another per-
son.

E-MAIL IN THE PHYSICIAN OFFICE
ENVIRONMENT

Office e-mail and confidentiality policies, proce-
dures, and processes need to be in place before e-
mail with patients can successfully, safely, and effec-
tively be used in the office. Merely distributing or
advertising a practice’s e-mail address to patients
may have unintended consequences. This address
will rapidly become quite public, resulting in the
office receiving a variety of unsolicited e-mail. A
major concern is that individuals who are not current
office patients may e-mail the office with medical
questions. Office processes may get mired with the
volume of e-mail received. The practice needs a way
to determine which messages are from “legitimate”
or established patients or families and needs to de-
cide whether it will respond to queries from nonpa-
tients. Distinguishing which messages are from cur-
rent patients from those that are not can be difficult.
E-mail address names may be aliases (eg, Super-
stud2) or common or nonunique names (eg, David
Miller or Jose Rivera). Pediatric offices typically iden-
tify patients by the child’s name but may have prob-
lems identifying e-mail from a parent, particularly if
the message does not reference the child’s name and
birth date. Incorporating structured e-mail forms
that require specific patient identifying information
(eg, first and last name, date of birth, and practice
identification or Social Security number) to be com-
pleted as part of the message helps simplify patient
identification. In addition, the use of passwords as a
means of identification and access can diminish the
risk of outside or inappropriate access to communi-
cations.

Another concern beyond identification is that of
e-mail attachments. E-mail attachments can cause a
variety of problems, including the transmission of
computer viruses (potentially paralyzing the com-
puter system), the use of excessive memory, the need
to read and print messages and attached documents
for inclusion in patient records (using staff re-
sources), or the need for versions of software that are
not available on the office system. To rectify this
issue, pediatric offices can consider restricting the
use of attachments as part of patient messages. At-
tachments might be restricted to reports or attach-
ments from professional sources, such as other phy-
sician offices, emergency departments, and hospital
medical records departments. Having the ability to
control which users may append attachments can
lend a lot of flexibility to an e-mail system.

Occasionally, situations occur in which an office
may want to have the ability to block the receipt of
e-mail from certain individuals. E-mail systems that
allow the office the ability to inactivate passwords or
block e-mail from specific individuals can effectively
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restrict e-mail system access for selected patients by
the office when necessary.

It is very important for practices to set realistic
expectations for e-mail and communicate those ex-
pectations to families. Patients must understand
what the office considers a reasonable response time
for nonurgent messages and must understand that
emergency communication is appropriately handled
by telephone, not by e-mail. Communications that
are usually appropriate for e-mail include routine
appointment requests, billing questions, routine pre-
scription refill requests, provision of follow-up infor-
mation, and chronic disease management questions.
By providing patients with office e-mail policies in
written form before they receive an e-mail password,
posting the policies on the practice Web site, and
verbally reinforcing these policies, pediatricians and
their staffs can help patients to understand and ad-
here to the appropriate use of e-mail.

There are other considerations the pediatrician
needs to address before providing pediatric patients
with e-mail access to the office. Policies can address
the age at which pediatric patients can begin to send
e-mail to the office themselves. Will children and
parents receive the same brochures and sign the
same consents (or assents)? Will parental permission
be required before a child can receive a password to
access office e-mail? Although there are not neces-
sarily any right or wrong strategies, patients and
their parents must know and understand office prac-
tices and policies.

Patients typically desire to communicate by e-mail
with their physician’s office to schedule appoint-
ments, refill prescriptions, resolve billing questions,
request referrals, obtain test results, get forms or
immunization records completed, ask nonurgent
medical questions, or provide medical follow-up.
Most of these tasks can be delegated to an appropri-
ate office staff member. Patients must understand
who in the office will read and triage e-mail as well
as the limits to privacy that messages will have in the
office. Patients must know when, for example, mes-
sages addressed to a particular individual in the
office, even about personal matters, may be first
subjected to clerical or nurse review. E-mail systems
that can automatically triage messages to the appro-
priate office staff member, depending on the type of
message, can improve efficiency and patient confi-
dentiality. Patients can be informed that by restrict-
ing e-mail messages to one issue per message, mes-
sage triage efficiency and patient confidentiality
might be enhanced. The office also needs to have
policies and processes to address messages that ar-
rive when a pediatrician or designated office staff
person is unavailable or has elected not to have the
messages forwarded to them, and to address e-mail
received on weekends, holidays, or whenever the
office is closed. Routine policies can be incorporated
into a patient e-mail brochure, and the policy can be
reinforced using the “auto reply” feature included in
most e-mail software, stating when action will be
taken on messages and telling the patient to call the
office for more urgent matters. Copies of e-mail mes-
sages with responses can be incorporated into pa-

tient charts. Patients can be advised to retain copies
of e-mail sent by the office to avoid their forgetting or
misunderstanding the intent of messages.

A well-constructed patient brochure outlining of-
fice e-mail policies and the appropriate use of e-mail
will help control patient expectations and prevent
misuse of e-mail by patients. Although some offices
may require patients to sign a consent form allowing
e-mail communication, it is more important that pa-
tients and parents clearly understand the differences
among, and appropriate use of, each available form
of communication. It is a good practice to document
that each patient has been provided with written
information that addresses the appropriate use of
e-mail and office policies and procedures that sup-
port e-mail. This information can be provided before
office e-mail addresses or access passwords are given
to patients.

Drawing an analogy to telephone communica-
tions, e-mail communication is another way to en-
hance patient communication and satisfaction and to
build goodwill. Just as there are no regulations that
preclude charging patients for telephone advice, ex-
cept as may be contained in insurance contracts,
there are no restrictions on charging patients for
advice rendered by e-mail. Some insurers have be-
gun to consider e-mail an important part of chronic
disease management and have started to selectively
reimburse physicians for e-mail communication re-
lated to disease management.12,13 More plans are
expected to begin reimbursing clinicians for online
consultation for both acute and chronic conditions.
Because e-mail self-documents, it can provide the
evidence of medical work that telephonic communi-
cation does not offer. Thus, insurers have been more
willing to consider reimbursement for e-mail inter-
actions. Current Procedural Terminology14 codes for
care plan oversight (99374-99380) already exist and
are reimbursable under some insurance plans.15 Case
management services telephone calls (99371-99373)
presently are restricted to telephone use but might be
broadened in the future to include e-mail services.

LEGAL STATUS OF E-MAIL IN HEALTH CARE
The Health Insurance Portability and Accountabil-

ity Act (HIPAA)8,9 privacy and security regulations
apply to e-mail communications that contain a pa-
tient’s protected health information (PHI), as defined
in HIPAA privacy regulations.16 HIPAA requires en-
cryption of messages when sending PHI over the
Internet. If the pediatrician is using a third party to
manage the e-mail system, HIPAA privacy regula-
tions require a written business associate agreement
with the service provider. HIPAA privacy regula-
tions require that physician offices provide each of
their patients or patient’s families with an outline of
the office’s privacy practices. Final HIPAA security
regulations9 released on February 20, 2003, require
physician office networks to have appropriate pro-
tection (firewalls and physical security) to prevent
unauthorized individuals from gaining access to
clinical e-mail or medical records, and to have ap-
propriate safeguards to prevent the loss or unautho-
rized access to or distribution of PHI. Privacy regu-
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lations under HIPAA also require the ability to
provide for author and user authentication for e-mail
transmissions.

Just as for telemedicine, issues related to medical
licensing and jurisdiction can be raised when com-
municating with patients and providing patient care
or advice across state lines by e-mail. Although it is
unlikely the pediatrician would be in jeopardy of
prosecution for practicing medicine without a license
by giving medical advice to an established patient
via e-mail, it is important that pediatricians check
their state’s law on this issue. Some states have be-
gun to address this issue in their state medical prac-
tice legislation, with the possibility of requiring a
state medical license for such transactions.

There can also be medical liability risks related to
providing “medical care” by e-mail or Internet com-
munication. Before medical liability can exist, one
must demonstrate that a patient-physician relation-
ship has been formed. The establishment of the pa-
tient-physician relationship, or “duty,” has not been
well clarified when using e-mail or the Internet ex-
clusively to provide advice in the absence of any
physical contact. Arguably, an analogy can be drawn
to the situation in which a physician provides gen-
eral information on a local radio or television broad-
cast. In such cases, in which information is general in
nature and not meant to diagnose or treat a specific
individual, there is no relationship or duty estab-
lished. Although case law has not been well estab-
lished, there have been concerns raised as to whether
a patient-provider relationship would be initiated
when advice is given in an online forum (“bulletin
board” or “chat room”). However, in cases in which
there is a previous patient-physician relationship or
in which a Web site is created to solicit patient que-
ries, the risk of medical liability is greater.

Failure to meet patients’ service expectations or
follow one’s own office policies and procedures can
result in liability. The situation in which a physician
fails to respond in an appropriate time frame to a
patient e-mail, resulting in an adverse outcome, for
example, might present a liability risk, emphasizing
the need to educate patients about the appropriate
use of e-mail and about appropriate response time
expectations. Patients must be instructed and must
understand when it is appropriate to escalate queries
by telephoning the office directly. Although e-mail is
widely used, neither the legal nor medical liability
communities have significant precedents for dealing
with potential e-mail communication risks. Pediatri-
cians should monitor for the development of such
precedents in the future.

E-MAIL TECHNOLOGIC SOLUTIONS
There are two commercially available solutions to

the problem of providing authenticated, confidential,
secure e-mail: secure servers or digital signatures.17

Each of these approaches affords remedies for au-
thentication of identities and facilitates secure com-
munication with patients. No system, however, is
perfect. Any system depends on patients and provid-
ers recognizing their responsibilities to keep pass-

words private and secure and to log off of systems
properly when leaving computers unattended.

The secure server solution is analogous to doing
banking online. The pediatrician’s office must ini-
tially authenticate the identity of the patient, such as
at the time of an office visit, and provide a sign-on
code and temporary password specific to that indi-
vidual. When the patient logs on to the system for the
first time, he or she then changes the temporary
password to a new and confidential one known only
to the user. When a message is sent to that patient’s
system mailbox by the office, a secondary nonse-
cured notice is sent to the patient’s identified home
e-mail account alerting the patient to log on to his or
her secure mailbox on the system. Logging on is
accomplished securely using the patient’s confiden-
tial password and via the Web browser’s secure
socket layer. Secure socket layer transmission across
the Internet is encrypted between the mail server and
the patient. Only the individual with the password to
that account has access to it. From the secure mail-
box, patients can also securely send messages back to
the pediatric office. Such messages reside on the
server, and the office logs on to the mail system
securely, as does the patient. In this type of system,
unencrypted messages containing medical informa-
tion never travel on the Internet.

Digital signatures rely on the use of “keys” to
encode (encrypt) messages sent across the Internet.
The sender of a message has a private key that is
used for coding the message. The receiver has a
complementary public key to decode the message,
thus making it readable.18 These keys are not phys-
ical devices but rather strings of random characters
that are used in the mathematical encrypting algo-
rithm. Authentication of identity occurs before a key
is released to a user, and a certification authority
handles management of public and private keys.
Authentication can still be an issue depending on the
identity control mechanisms used.17,18 Presently,
these systems are complex to administer and cum-
bersome to use. However, in the future, perhaps by
using smart cards or biometric forms of authentica-
tion (eg, fingerprint readers), these systems may
grow in popularity.

Commercially available e-mail systems can pro-
vide added value beyond simply the ability to trans-
mit and receive e-mail. They can provide e-mail
encryption, authentication, and password manage-
ment; can facilitate automatic triaging of messages
on the basis of message type; and can provide the
ability to “auto-fax” prescriptions to pharmacies.
Some systems can assign “rights” to certain users
(such as to append attachments) or allow for associ-
ated business transactions (charges for communica-
tions) to be handled online. Costs of these systems
can vary widely, but for a very modest cost, most
offices can implement basic secured messaging.

CONCLUSION
Successful communication between patients and

pediatricians is an essential element to providing
quality care and maintaining patient satisfaction. Al-
though under certain circumstances, only face-to-
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face communication is appropriate, there are other
times when other forms of communication, includ-
ing direct telephone contact, facsimile transmission,
traditional mail, and now, e-mail would be appro-
priate—although they should not be considered in-
terchangeable. Pediatricians and their patients must
be aware of the risks, benefits, and limitations of any
form of communication. E-mail is still an emerging
vehicle for communication. Its ability to allow for the
rapid asynchronous transmittal of messages and to
“self-document” makes it particularly popular de-
spite the potential confidentiality risks. These risks
can be acceptably minimized with appropriate fore-
thought and planning.
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Policy Statement—Emergency Information Forms and
Emergency Preparedness for Children With Special
Health Care Needs

abstract
Childrenwith chronicmedical conditions rely on complexmanagement
plans for problems that cause them to be at increased risk for subop-
timal outcomes in emergency situations. The emergency information
form (EIF) is a medical summary that describes medical condition(s),
medications, and special health care needs to inform health care pro-
viders of a child’s special health conditions and needs so that optimal
emergency medical care can be provided. This statement describes
updates to EIFs, including computerization of the EIF, expanding the
potential benefits of the EIF, quality-improvement programs using the
EIF, the EIF as a central repository, and facilitating emergency pre-
paredness in disaster management and drills by using the EIF.
Pediatrics 2010;125:829–837

INTRODUCTION

Children with chronic medical conditions, including children with spe-
cial health care needs, rely on multiple medications, medical techno-
logic devices, and complex management plans, which can cause them
to be at increased risk of acute deterioration, medical errors, and
suboptimal outcomes. Their conditions make them particularly vulner-
able and prone to complications; therefore, they frequently rely on
emergency care in the ongoing management of their special medical
conditions. A detailed understanding of an individual’s special health
care needs is required to provide optimal emergency care.1–9

When children with special health care needs access emergency med-
ical services (EMS) or seek emergency care in a busy emergency or
urgent care facility (or in the midst of a disaster), it is difficult for EMS
personnel and/or the attending physician to review lengthy medical
records (if they are available at all) and coordinate care with multiple
specialty care providers.9 A summary describing their medical condi-
tion(s), medications, and special health care needs is necessary to
reduce delays in diagnosis and treatment and facilitate greater effi-
ciency in the provision of emergency care to children with special
health needs.

The transfer of traditional health-record information is slow and be-
coming more difficult for the following reasons:

1. Because of greater documentation requirements, health records
are more comprehensive, which makes it more difficult to find im-
portant items related to the patient’s condition.
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2. Delays are often caused by
information-transfer consent re-
quirements and misunderstand-
ings surrounding the regulations of
the Health Information Portability
and Accountability Act (HIPAA).

3. Minimum necessary standards for
release of information under HIPAA
can interfere with gathering a com-
plete set of pertinent information.

4. In a disaster scenario, the transfer
of health records can be problem-
atic because of an inability to ac-
cess them, or paper recordsmay be
destroyed in the disaster.

The emergency information form (EIF)
was proposed as a means to provide
rapid access to a health summary for
children with special health care
needs in a 1999 joint policy statement
(reaffirmed in 2002) by the American
Academy of Pediatrics (AAP) and the
American College of Emergency Physi-
cians (ACEP).9 The EIF is a type of per-
sonal health record that was introduced
as a concise, single-sheet summary de-
signed to provide the essential informa-
tion needed initially to treat a patient
with special health care needs.

Experience since publication of the
1999 statement has identified the
following:

● The EIF has been underused, because
many health care providers and fam-
ilies of children with special health
care needs are unaware of the EIF.
Many providers consider EIF comple-
tion to be time-consuming and do not
recognize the need for the EIF.

● The paper-based EIF is helpful but
suboptimal for incorporation into
electronic health records (EHRs)
and for central repository access.10

● Maintaining and/or updating EIFs
can be difficult and time-consuming.

● Vaccine schedules and require-
ments change frequently, so the im-
munization table on the EIF needs to

be able to accommodate these
changes.

● Disaster-management plans must in-
clude medical care for children with
special health care needs. If a disas-
ter compromises the availability of
health records, an EIF would be bene-
ficial in providing useful information
such as medication doses.11,12

ADVANCING THE EIF TO A
COMPUTER APPLICATION

● The computerized EIF can be easily
updated with new information (eg,
newly identified allergies, change in
severity, addition of new problems,
change in advance directives,
change in specialists and their con-
tact information) and provides an
automated date stamp as to when it
was most recently updated.

● The computerized EIF can be modi-
fied to accommodate system
changes, such as legal require-
ments, immunization tables, and
consents.

● A paper form physically limits the
amount of information provided on
the form and is not sufficiently
adaptable for patients with a large
set of problems. A computerized EIF
can expand and adapt to the needs
of the patient.

● The use of a computer-based EIF
permits a central repository
through which the EIF can be ac-
cessed remotely via the Internet
rapidly. A capability to access a
number of EIFs can also be built into
such a system to facilitate a coordi-
nated disaster response for chil-
dren with special health care needs.

● Computerization of EIFs facilitates
quality-improvement measures tar-
geted at childrenwith special health
care needs and the use of the EIF.

● Computerization of EIFs facilitates
the deployment of EIFs as a data-
base that can be integrated into the

EHR and can potentially be shared
and networked between compatible
hospitals and systems.

● A computerized EIF can accept tem-
plates or cut-and-paste management
routines (clinical pathways) that are
frequently recommended, suchas the
standard initial management of a
child with tetralogy of Fallot.

● It should be noted that a computer-
ized EIFmight not be retrievable in the
event of a power failure or damage to
communication infrastructure (in-
cludes the Internet). An inkjet-printed
paper document will smear. A water-
resistant paper document or a
“thumb drive” or compact disc con-
taining the file in a plastic bag (to-
gether with insurance papers and
otherkeydocuments) ismore likely to
be usable under certain disaster
conditions.

EXPANDING THE POTENTIAL
BENEFIT OF THE EIF

● The process of initiating an EIF by
the medical home and the patient’s
specialists should include a review
of likely emergencies and recom-
mended therapies in the event of an
acute exacerbation of the child’s
chronic condition(s). This review
enables subspecialists to recognize
the difficulties faced by nonspecial-
ists encountering their patients for
the first time and facilitates the cod-
ification of initial management mea-
sures to improve communication
with other care providers involved
in the patient’s care. Examples of
this include which laboratory tests
should be ordered for a patient with
an inborn error of metabolism,
what type of intravenous fluid
should be started, and whether the
patient should be fed or kept off oral
intake (NPO).

● Because EIF use is not yet routine,
quality-improvement programs
should target EIF initiation and
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maintenance, and this should be
added to the growing list of quality
indicators for a primary care medi-
cal home that manages children
with special health care needs.9

● The process of initiating an EIF af-
fords the primary care physician
and appropriate specialists an op-
portunity to further explore and dis-
cuss the difficult issues surround-
ing end-of-life care options for
children and the inclusion of ad-
vance directives. Updating the EIF
permits recurring opportunities to
confirm or update these advance di-
rectives. Many states have an offi-
cial form that permits out-of-
hospital providers to honor advance
directives that must be completed,
and in these instances, this form
could be electronically attached to
the EIF, or the EIF could list the phys-
ical or online location of the com-
pleted official form.

● The process of initiating and main-
taining an EIF should include an ac-
tion plan for a disaster and a
method to monitor disaster pre-
paredness as part of a quality-
improvement program.

QUALITY-IMPROVEMENT
PROGRAMS USING THE EIF

● “EIF maintenance” includes the ini-
tial EIF as well as updating it when
appropriate and confirming its va-
lidity during each health care visit.
Each review or modification of the
EIF should be dated.

● The percentage of childrenwith spe-
cial health care needs with an EIF in
a practice can be audited by dividing
the number of EIFs in the practice
that are known to exist by all chil-
dren with special health care needs
in the medical home primary care
practice (EIF-eligible patients). A
central repository of computerized
EIFs would facilitate the identifica-
tion of all the EIFs in the practice.

Improvements in this percentage
demonstrate quality improvement.

● EIF maintenance can be monitored
by the mean number of days since
the last EIF update or confirmation
for all the EIFs in the practice. Re-
ducing this mean value demon-
strates quality improvement, be-
cause more-current EIFs are more
accurate.

● The EIF can be used to track the par-
ticipation level and frequency of di-
saster drills. Whether this is an ac-
tual drill done at home or a
discussion ormental review of what
to do in the event of a specific type of
disaster can be documented in the
EIF. Because electrical power failure
is such a common event, the EIF
should document that an action
plan for this has been reviewed with
the family and whether an actual
trial or drill has been done at home.
The percentages of EIFs with a doc-
umented electrical power failure
action plan review and/or an actual
home drill can be used as a quality
parameter. Increasing percentages
demonstrate quality improvement.
As this number approaches 100%,
further quality improvement can be
documented by monitoring the
mean number of days since the last
electrical power failure action plan
review and/or actual home drill. Re-
ducing this mean value demon-
strates quality improvement, be-
cause recent review and practice of
a disaster action plan should im-
prove the likelihood of success.

EIF CENTRAL REPOSITORY

A central repository would provide
access by primary care providers,
patients, parents, pharmacies, other
specialists, and emergency care
practitioners.

Although central EIF-repository main-
tenance and access is highly desirable,
implementation faces significant chal-

lenges. Measures that promote imme-
diate access and revision/update in-
herently conflict with measures that
preserve confidentiality of protected
patient information.

Routine access can be secured by user
authentication via the standard
method (log in plus password). Known
authorized users have access to the
EIFs of patients with whom they are
known to be linked but not to those of
other patients, which permits the ex-
pected users of the EIF to have easy
access to confirm, update, and revise
the EIF at each routine visit.

Emergency access to the EIF is a more
difficult issue. The Midwest Emergency
Medical Services for Children Informa-
tion System (www.memscis.org) is an
EIF central repository program in Min-
nesota that uses a “break-the-glass”
entry for emergency access to EIF
information.10 This terminology
clearly distinguishes routine EIF-
maintenance activities from emer-
gency information access. Emergency
access via the “glass breaker” is ob-
tained by entering the requestor’s
identifying information. No system
with broad access can totally guaran-
tee patient confidentiality.

The Internet is far-reaching and is the
obvious means to achieve broad ac-
cess via a centralized server or a
linked set of servers. Sophisticated
traces can identify unauthorized ac-
cess sources; however, tracing access
from public terminals, unauthorized
use of an open terminal, freestanding
Internet stations, unsecured wireless
networks, and foreign-country access
is substantially more difficult or
impossible.

Although high security is desired to
protect patient information when de-
veloping new information systems, it
should be noted that standard paper-
record systems in use have relatively
low security/protection measures.
Parents and patients should be made
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aware of the inherent compromises in
patient confidentiality that must be
made to facilitate emergency access.
Although perfect confidentiality is of-
ten expected or desired, it is unrealis-
tic, especially when compared with the
current security status of all health
records (paper and electronic).

The Midwest Emergency Medical Ser-
vices for Children Information System
has demonstrated feasibility on a
smaller scale, and its experience sug-
gests the need for the advocacy of lo-
cal physician champions and referral
center entities for enrollment success
to be achieved.10

THE ROLE OF THE EIF IN
PREPARING FOR A DISASTER11,12

● The EIF permits many different
health care providers, regardless of
background, to provide initial care
to children with special health care
needs.

● The EIF should include a plan in the
event of a disaster, the most com-
mon of which is the loss of electrical
power. Lack of access to medica-
tions, water, food, shelter, and
transportation should also be con-
sidered. At a minimum, medical
home practitioners should consider
the planned response for likely
emergencies and disasters.

● For technology-dependent children,
the loss of electrical power (a com-
mon occurrence even in the ab-
sence of natural disasters) is a sig-
nificant disaster event. A simple
temporizing measure is that all crit-
ical life-support devices should in-
clude an internal battery back-up, a
power-failure alarm, and a second-
ary means of back-up power (see
Technical Appendix 1). A hospital’s
back-up generator electricity is a
fairly reliable source of electricity,
and transport to the hospital to use
it can be considered, but it should
not be relied on entirely, because

back-up generators are not always
reliable, there might be significant
traffic getting to the hospital, and
there might be overcrowding at the
hospital because of other patients
doing the same thing. Identifying al-
ternate sites of back-up power
should be part of a disaster plan.
Hospitals should anticipate their
role as a source of electrical power
during a prolonged power failure
and should plan back-up generator
capacity to meet the needs of
the hospital plus the needs of
technology-dependent patients who
are likely to use the hospital’s elec-
trical power.

● The EIF should include a prompt to
enter the date of the most recent
disaster drill for the most common
type of disaster that is anticipated,
such as the loss of electrical power.

● The different types, severity, and du-
ration of disasters make it practi-
cally impossible to develop a single
action plan to specifically and com-
prehensively manage all disasters.
Some geographic regions are more
prone to specific types of disasters,
and some patients are particularly
more vulnerable to specific types of
disasters. Determining the most
likely disaster (after electrical
power failure) is geographic and
patient specific.

● Extreme disasters are uncommon,
yet survivability during an extreme
disaster depends on being pre-
pared in knowing what to do and
having the necessary equipment
and resources to survive. Extreme
and less common disasters are
more difficult to drill and are more
realistically reviewed with mental
exercises that verbally simulate
what might happen and what the re-
sponse would be.

● Because disasters are usually un-
common and difficult to predict, it
might be more useful to prepare for

generic categories of shortages
rather than for a specific type of di-
saster. For example, several differ-
ent types of disasters will result in
the nonavailability of an important
resource that is normally available,
such as food, water, shelter, cloth-
ing, medication, electrical power,
transportation, and medical ser-
vices. However, mass trauma,
bioagent, chemical, or radiation ex-
posure disasters represent chal-
lenges that are not necessarily re-
lated to resource shortages.

RECOMMENDATIONS

1. Medical home primary care phy-
sicians (ideally together with
motivated families) are the most
qualified persons to globally coor-
dinate completion of the EIF for
children with special health care
needs4,8 by obtaining specific rec-
ommendations from the pertinent
specialists (eg, what type of intra-
venous fluid to use for a patient
with ametabolic condition orwhat
antidysrhythmiameasures should
be tried first in a patient with re-
current dysrhythmias). Specialty
care physicians will need to assist
and provide specialty recommen-
dations to ensure that their pa-
tients are properly managed.

2. Completion of the EIF should be the
responsibility of themedical home
primary care physician and spe-
cialty care providers for every
child with special health care
needs. Medical home primary
care physicians should be
strongly encouraged to include an
EIF as part of the patient’s health
care maintenance and medical
home. For the onset of new condi-
tions for which the tertiary pediat-
ric center has initial access to the
patient, an EIF should be initiated
during hospitalization (eg, a pre-
term infant is born, hospitalization
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for newly diagnosed diabetes mel-
litus, hospitalization for a trau-
matic brain injury sustained in an
automobile collision).

3. Ideally, EIFs should be reviewed
periodically by local emergency
care providers to confirm that the
recommendations are clear and
that the necessary specialized
equipment, medications, and ser-
vices are available at the emer-
gency care center.

4. EIFmaintenance shouldbea routine
part of the ongoing care of children
with special health care needs and
should be performed every 6
months (and at each health encoun-
ter as needed) to confirm the valid-
ity of the EIF and/or update specific
changes in the patient’s clinical sta-
tus on the EIF.

5. End-of-life planning and advance-
directive updates and confirma-
tions should be included in the
EIF-maintenance process when
appropriate. The EIF affords medi-
cal home primary care physicians
with an opportunity to discuss this
most difficult but necessary topic
as part of the patient’s ongoing
care. This can also serve as a re-
minder for the medical home pri-
mary care physician to discuss
with the family the need for any
forms required by out-of-hospital
providers to honor advance
directives.

6. A central standardized electronic
repository of EIFs needs to be es-
tablished and maintained to facili-
tate updates to and retrieval of
EIFs. The repository should be set
up by a national medical lead
agency, such as the AAP and/or
the ACEP, a private national health
care organization, and/or an
agency of the federal government.

7. An electronic EIF that is compliant
with existing American Society for

Testing and Materials Continuity
of Care Record (ASTM CCR) and
Health Level 7 Continuity of Care
Document (HL 7 CCD) standards
and with HIPAA requirements
should be endorsed by the AAP
and ACEP as a first step toward a
national repository of EIFs. When
possible, the EIF data elements
should use standardized nomen-
clature such as the Systematized
Nomenclature of Medicine
(SNOMED). In addition, the EIF
should be accessible via the In-
ternet. EIF standardization will
facilitate EHR development and
help to ensure that the content
of the EIF is accessible in a vari-
ety of clinical settings.

8. A central repository does not guar-
antee availability of the information.
A water-resistant paper document
or a thumb drive or compact disc
that contains the file, kept in a plas-
tic bag (together with insurance pa-
pers and other key documents), is
more likely to be usable under cer-
tain disaster conditions.

9. Quality-improvement parameters
of EIF use andmaintenance should
be added to the growing list of
quality indicators for a primary
care medical home.

10. Disaster planning should be in-
cluded as part of the EIF-
maintenance process. Medical
home primary care providers
must consider and anticipate the
most likely emergencies and other
potentially serious disasters and
review the planned response with
patients and caregivers. At a mini-
mum, medical home practitioners
should consider the planned re-
sponse for likely emergencies and
disasters.

11. Although it might be an expecta-
tion that the computerized EIF
should be included in this policy
statement, the specifications of

creating a computerized entity
with all the functionality described
is a difficult task given the evolu-
tion of computer systems, EHRs,
access methods, confidentiality/
security requirements, and the ex-
perience of pilot projects that are
currently determining the best
way to achieve this. The actual
computerized EIF and a reason-
able implementation plan should
be developed into a technical re-
port to follow. Although other com-
puterized EIF entities have been
proposed, it would be premature
for the AAP to endorse any of these
at this time. A sample computer-
ized EIF is provided for reference
(see Appendix 2). The paper EIF
version (www.aap.org/advocacy/
eif.doc) contained in the original
policy statement (www.pediatrics.
org/cgi/content/full/104/4/e53)
can still be manually modified to
achieve part of the functionality
described above until a computer-
ized EIF standard can be developed
and recommended.

12. Fair reimbursement for these ser-
vices is necessary. Initiating, com-
pleting, and maintaining an EIF and
other quality-improvement activi-
ties associated with the EIF add
value but are time-consuming activ-
ities that optimize care coordination
for childrenwith special health care
needs. Optimal care coordination is
worthy of and, indeed, contingent on
fair reimbursement for these ser-
vices bymedical homeprimary care
and specialty care providers. Cur-
rent Procedural Terminology (CPT)
codes for telephonecalls, prolonged
service, team conferences, and
care-plan oversight and manage-
ment already exist and can be used
tobill for these services. Reimburse-
ment for these services should be a
standard part of all health benefit
packages.
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TECHNICAL APPENDIX 1: ELECTRIC
POWER ALTERNATIVES
A simple and economical recommen-
dation for powering life-support de-
vices in the event of an electrical
power failure is for all technology-
dependent patients to have an avail-
able 12-V inverter, which is an inexpen-
sive device that plugs into a car’s
cigarette lighter to deliver 110 to 120
volts of alternating-current (VAC)
power. By plugging into a 12-V inverter,
the patient’s life-support device can be
further sustained by using the automo-
bile’s battery, which can provide
power on its own for a moderate pe-
riod (depending on the power require-
ments of the life-support device) and
indefinitely as long the automobile’s
engine is running (until the car runs
out of gas). There are different power
capacities of 12-V inverters (measured
in watts) that must exceed the sum to-
tal of the power requirements of the
life-support devices required by the
patient. For example, if the patient’s
ventilator is rated at 110 to 120 VAC,
100 W, and the patient’s oxygen con-
centrator is rated at 110 to 120 VAC,
150 W, then the 12-V inverters must be
able to match this power capacity. This
can be accomplished by having two
12-V inverters (one rated at �100 W
and the other rated at �150 W) or a

single 12-V inverter rated at more than
250 W. Using two 12-V inverters re-
quires that 2 cigarette-lighter sockets
be available. Using a single 12-V in-
verter requires that this inverter have
two 120-VAC outlet sockets on the in-
verter to accommodate both devices.
The power ratings of the 12-V invert-

ers are limited by the electrical cur-
rent capacity of the automobile’s wir-
ing and fuses. Typically, most cigarette
lighters are on 20-ampere (A) (some-
times 10-A) fused lines, which means
that if the 12-V inverter draws more
than 20 A of current, the fuse will blow
(break) and no power will be available
until the fuse is replaced. Replacing
the fuse with a 30-A fuse (ie, one that is
rated higher than what is in the car) is
dangerous, because the higher cur-
rent will exceed the electrical-current
capacity of the wiring and could cause
a fire. Power in watts is calculated by
multiplying voltage and current (am-
peres). Thus, the 20-A circuit fuse lim-
its the maximum wattage to 240 W (12
V � 20 A). Having 2 cigarette-lighter
sockets in the same car does not in-
crease this maximum, because it is
likely that both cigarette lighter out-
lets are on the same circuit. If the sum
exceeds 20 A or 240W, the 20-A fusewill
still blow.
The watt rating (power rating) of

the life-support device should be
stamped on the device itself. If it is not,
then the current rating (in amperes or
milliamperes) should be stamped. If
the device plugs into a standard
household outlet, it will be rated at 120
VAC. If the device is rated at 1.5 A, then
the power ratingwill be 180W (120 V�
1.5 A). The power rating (in watts) of
the 12-V inverter must exceed the
power rating of the life-support device.
These calculations are all theoretical
and must be tested in a drill to deter-
mine if everything will actually work.
During the drill, it should be confirmed
that the life-support device is in fact
running off of the 12-V inverter and not

the device’s internal battery. Depleting
the internal battery will test the 12-V
inverter’s ability to charge the battery
as well, but a back-up power option
must be available in case this does not
work. Note that it will take more power
and current to run the life-support de-
vice and charge the battery at the
same time, so the drill should test
the 12-V inverter under these more
stressful conditions. Some devices
have uneven power requirements
such that periodic surges of power
are required. For example, a feeding
pump might have a low power con-
sumption while pumping formula,
but its power consumption will in-
crease if pumping in something
more viscous, such as formula with
cereal. Power surges must also be
within the range of power that the
inverter can deliver.
There are high-wattage (eg, 500,

1000, and 2000 W) 12-V inverters, but
they cannot be plugged into an auto-
mobile cigarette lighter. They can run
off of an automobile battery directly
with high-capacity cables. This re-
quires more technical expertise and is
more risky, because there is the possi-
bility of a battery short circuit, which
could melt wires, damage the life-
support device, or cause a fire. If the
life-support device requires such high
power, it would be useful to get some
technical advice on how to do this. The
process is similar to “jumping” a dead
car battery with jumper cables. A high-
wattage life-support device will de-
plete the automobile’s battery rapidly,
so the car’s engine should be running
to prevent the battery from dying. The
process of starting the car (ie, turning
the key) will place a large stress on the
car’s battery briefly,which could causea
brief decrease in power to the life-
support device if it is running on the
car’s battery when the car is started.
Portable generators can also be

used to provide electrical power.
These generators require gasoline and
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motor oil to run. Small generators are
rated at approximately 500 W, with
larger generators capable of 5000 W
and higher. Generators are fairly reli-
able, but they are often kept in storage
and difficult to access when they are
suddenly needed. Also, storage does
not necessarily guarantee that the
generator will work when it is needed.
It should be noted that gasoline cannot
be stored. Its composition changes
with time, and old gasoline will likely
damage the generator (similar to put-
ting gum in it) regardless of whether
the gasoline is stored in the genera-
tor’s tank or in a gasoline-storage con-
tainer. Because gasoline cannot be
easily stored, it is often siphoned from
automobile gas tanks. This can be haz-
ardous to the siphoner’s lungs if done
incorrectly. Most generators require
special motor oil, so several liters of

the correct oil need to be available
when the generator is run. All of these
factors require that periodic drills be
done to be certain that the generator
will run when it is needed. Follow the
generator’s maintenance instructions
during periods of nonuse to reduce the
likelihood of generator failure when it
is truly needed.
The generator or automobile en-

gine must be run in a well-ventilated
location to avoid carbon monoxide
accumulation. When traveling out-
side of the United States, it should be
noted that different countries use
different voltage, current, and outlet-
socket configurations.
Sophisticated generators that burn

propane, natural gas, liquid petroleum
gas, diesel fuel, or fuel oil or use fuel
cells aremuchmore expensive and be-
yond the scope of this report.

Disclaimer: The information con-
tained in Technical Appendix 1 does
not represent the opinion, recommen-
dation, or policy of the AAP and is pro-
vided for information and consider-
ation only. The AAP recommends that
families contact the manufacturer(s) of
electrical equipment used in the care of
children with special health care needs
indevelopingaplanof action in the event
of electrical power failure.

APPENDIX 2: SAMPLE COMPUTERIZED
EIF
Disclaimer: The information contained
in Appendix 2 does not represent the
opinion, recommendation, or policy of
the AAP and is provided for informa-
tion and consideration only as an ex-
ample of a computerized EIF. It is not
intended to serve as a standard of
medical care.
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POLICY STATEMENT

Endorsement of Health and Human Services
Recommendation for Pulse Oximetry Screening for
Critical Congenital Heart Disease

abstract
Incorporation of pulse oximetry to the assessment of the newborn in-
fant can enhance detection of critical congenital heart disease (CCHD).
Recently, the Secretary of Health and Human Services (HHS) recom-
mended that screening for CCHD be added to the uniform screening
panel. The American Academy of Pediatrics (AAP) has been a strong
advocate of early detection of CCHD and fully supports the decision
of the Secretary of HHS.

The AAP has published strategies for the implementation of pulse oxi-
metry screening, which addressed critical issues such as necessary
equipment, personnel, and training, and also provided specific recom-
mendations for assessment of saturation by using pulse oximetry as
well as appropriate management of a positive screening result. The
AAP is committed to the safe and effective implementation of pulse
oximetry screening and is working with other advocacy groups and
governmental agencies to promote pulse oximetry and to support
widespread surveillance for CCHD.

Going forward, AAP chapters will partner with state health depart-
ments to implement the new screening strategy for CCHD and will
work to ensure that there is an adequate system for referral
for echocardiographic/pediatric cardiac evaluation after a positive
screening result. It is imperative that AAP members engage their re-
spective policy makers in adopting and funding the recommendations
made by the Secretary of HHS. Pediatrics 2012;129:190–192

Delayed diagnosis of critical congenital heart disease (CCHD) can
result in death or injury to infants. The current approach to detect
CCHD in the United States relies on prenatal ultrasound examinations
and the physical examination findings in the newborn nursery. Un-
fortunately, this approach fails to identify a significant number of cases
of CCHD, which may lead to late diagnosis with significant morbidity,
permanent injury of vital organs, and in some cases, death. A number
of studies have revealed that adding pulse oximetry to the assessment
of the newborn can enhance detection of CCHD. Pulse oximetry is
a readily available, noninvasive, and painless technology that can be
incorporated into the routine assessment of the newborn.

On September 21, 2011, the Secretary of Health and Human Services
(HHS), Kathleen Sebelius, recommended that screening for CCHD be
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added to the recommended uniform
screening panel (RUSP). This rec-
ommendation was based in large part
on the Secretary’s Advisory Committee
on Heritable Disorders in Newborns
and Children’s recommendations and
a 2-day comprehensive evidence re-
view of screening strategies by na-
tional and international stakeholders.
The American Academy of Pediatrics
(AAP) strongly supports the decision
of the Secretary of HHS to add
screening with pulse oximetry to the
RUSP. The AAP has been a vigorous
advocate of early detection of CCHD to
prevent childhood deaths or injury that
might occur as a result of late de-
tection.

There are a number of important issues
that relate to the implementation of
pulse oximetry into the routine care
of the newborn. A detailed description of
these issues has been published by the
AAP.1 This publication provides a de-
tailed screening algorithm developed
by the Secretary’s Advisory Committee
on Heritable Disorders in Newborns
and Children. It also provides detailed
recommendations regarding neces-
sary equipment, personnel and train-
ing, and appropriate management of
a positive screening result. The high-
lights of screening implementation
are as follows:

� The screening is targeted toward
healthy newborn infants in the
newborn nursery.

� Screening should be performed
with motion-tolerant pulse oxi-
meters. It is appropriate to use
either disposable or reusable
pulse oximetry probes.

� Screening should not be undertaken
until 24 hours of life or as late as
possible if early discharge is planned
to reduce the number of false-
positive results. Separate consider-
ation for home births is necessary.

� Oxygen saturations should be
obtained in the right hand and
one foot. Threshold for a positive
screening result is detailed in the
publication and relates to both
the absolute reading by the pulse
oximeter as well as the difference
between the 2 extremities. Screen-
ing that has a pulse oximetry read-
ing of ≥95% in either extremity
with a ≤3% absolute difference be-
tween the upper and lower extrem-
ity would be considered a pass,
and the screening would end. It is
recommended that repeated meas-
urements be performed in those
cases in which the initial screening
result was positive, again in an ef-
fort to reduce false-positive results.
Infants with saturations <90%
should receive immediate evalua-
tion. It is important to note that
the oxygen saturation thresholds
for a positive screening result may
vary at high altitude. Appropriate
studies need to be performed at
high altitude to establish reliable
thresholds.

� In the event of a positive screening
result, CCHD needs to be excluded
with a diagnostic echocardiogram.
Infectious and pulmonary causes
of hypoxemia should also be ex-
cluded.

The AAP can play an important role
in assuring the safe and effective
implementation of screening for CCHD.
This includes preparing members to
implement screening; engaging
pediatricians to participate in quality-
improvement activities to ensure that
newborn infants are appropriately
screened with follow-up echocardio-
grams and specialty care, as required;
partnering with public health agencies
for surveillance of CCHD; and advo-
cating for appropriate payment for
all screening-related activities. In ad-
dition to promoting the implementa-
tion of pulse oximetry based screening

programs, the AAP supports wide-

spread surveillance for CCHD. Such

surveillance will yield several benefits,

including documentation of any im-
provement in detection as well as
identification of areas of weakness for
this comprehensive screening strategy.

Although the Secretary of HHS has re-
commended that screening for CCHD
be added to the RUSP, it will be up to
states to determine how they wish
to incorporate this into their own
screening programs. This may be ac-
complished by legislation, regulation,
or adoption as a standard of practice.
The majority of disorders identified on
the RUSP are adopted by most states,
but there is variability among the
states. A number of states have al-
ready incorporated routine screening
for CCHD into the statewide panel.
These states can serve as a paradigm
for subsequent implementation by
other states.* It will be critical that
AAP chapters work with state health
departments to implement the new
screening strategy for CCHD in
a manner that is adequately financed,
cost-effective, and practical; that
ensures screening and for echocar-
diographic/pediatric cardiac evalua-
tion and therapeutic intervention as
indicated with provision for follow-up
for all newborn infants within the
framework of the medical home; and
that ensures that related payment
issues for technical and professional
services are addressed. It is hoped
that through these collaborative efforts,
the burden of delayed diagnosis of
congenital heart disease will be re-
duced and the health of children will be
enhanced for years to come.

*For more information on your state law, please
contact the AAP Division of State Government
Affairs at stgov@aap.org.
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RECOMMENDATIONS

� Pulse oximetry screening for CCHD
should be performed by using
evidence-based guidelines such as
those reported by the Secretary of
HHS Advisory Committee Work
Group, as detailed in the algorithm
in the special article on screening
for congenital heart disease.1

� AAP members should encourage
incorporating pulse oximetry
screening into routine newborn
care and the development of ef-
fective systems to allow for timely
and accurate diagnostic assess-
ment with echocardiography and
to ensure a medical home for
those found to have CCHD.

� AAP chapters, AAP members, and
local advocates should engage their
respective policy makers at the

federal and state legislative and reg-
ulatory levels in considering, adopt-
ing, funding, and implementing
the recommendations made by the
Secretary of HHS to ensure the
development of the educational
materials; training; equipment,
including echocardiography and
telemedicine needs; system de-
velopment; and support with ac-
cess to funding ensured for all
components of medically neces-
sary care.

� The AAP will actively engage other
stakeholders and the American
Medical Association to develop
appropriate Current Procedural
Terminology codes for pulse oxi-
metry screening with appropriate
relative value units and should ad-
vocate for appropriate payment for
CCHD screening-related activities.
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Introduction
These guidelines are the product of a new Pediatric Asthma Initiative aimed at integrating environmental man-

agement of asthma into pediatric health care.  This document outlines competencies in environmental health 

relevant to pediatric asthma that should be mastered by primary health care providers, and outlines the environ-

mental interventions that should be communicated to patients. 

These environmental management guidelines were developed for pediatricians, family physicians, internists, 

pediatric nurse practitioners, pediatric nurses, and physician assistants. In addition, these guidelines should be 

integrated into respiratory therapists’ and licensed case/care (LICSW) management professionals’ education and 

training.

The guidelines contain three components: 

■  Competencies:  An outline of the knowledge and skills that health care providers and health professional 

students should master and demonstrate in order to incorporate management of environmental asthma 

triggers into pediatric practice. 

■   Environmental History Form:  A quick, easy, user-friendly document that can be utilized as an intake tool 

by the health care provider to help determine pediatric patients’ environmental asthma triggers.

■   Environmental Intervention Guidelines:  Follow-up questions and intervention solutions to environ-

mental asthma triggers.  

Although environmental factors may play a role in the prevalence of asthma in the population, these guidelines 

are not directed at the primary prevention of pediatric asthma on a general scale.  They are aimed instead at edu-

cating health care professionals on how to advise families about environmental interventions that can reduce or 

eliminate triggers for children who are already diagnosed with asthma.

It is important to recognize that environmental management is only one component of a comprehensive 

asthma management plan.  These guidelines are founded upon the National Asthma Education and Prevention 

Program’s (NAEPP) “Guidelines for the Diagnosis and Management of Asthma” 1 and it is recommended that they 

be used in conjunction with the clinical and pharmacological components of the NAEPP Guidelines. Additional 

guidance includes the use of pulmonary function testing and referral to an asthma specialist, either a pulmon-

ologist or an allergist.  No attempt is being made with these guidelines to supersede those of NAEPP, but rather 

to complement them. All children should have a written asthma care plan, and every child with mild persistent or 

more severe asthma should be treated with long-term control medication.

Environmental asthma triggers include indoor and outdoor allergens — such as dust mites, cockroaches, animal 

allergens, molds, and pollens — and indoor and outdoor pollutants and irritants, including environmental 

tobacco smoke (or secondhand smoke), chemicals, combustion by-products, and ozone and particulate matter. 

Although viruses and upper respiratory infections can exacerbate an asthma attack, they are not considered 

environmental asthma triggers for purposes of these guidelines. 

The role of the asthma specialist (allergist or pulmonologist) may be crucial in helping to improve the care of 

these children. Primary care providers and asthma specialists should work together in evaluating the child, and 

in developing appropriate therapies and interventions.  These guidelines are intended to guide primary care 

providers to consider environmental factors that may affect their patients’ asthma. In some cases triggers may be 

more readily apparent than others. However, primary care providers should refer patients for allergy testing for 

confi rmation of allergy when complicated or expensive interventions are being considered.
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These guidelines are intended to be used with children (0-18 years) already diagnosed with asthma. Referral to 

a specialist is advised if the diagnosis of asthma is in doubt. Sources of guidelines for making the diagnosis of 

asthma include the NAEPP Guidelines and resources from Kaiser Permanente, the American Academy of Allergy 

Asthma & Immunology, and the American Academy of Pediatrics.

Background on the Pediatric Asthma Initiative 

The Pediatric Asthma Initiative was launched by The National Environmental Education & Training Foundation, 

in partnership with the National Institute of Environmental Health Sciences and a steering committee of experts 

from academic institutions, federal agencies, and medical and nursing organizations. The Pediatric Asthma Initia-

tive replicates the strategic framework of the National Strategies for Health Care Providers:  Pesticides Initiative2

developed by NEETF and the U.S. Environmental Protection Agency in partnership with a wide range of stake-

holders. The Pesticides Initiative provides a model for incorporating environmental health information into the 

education and practice of primary health care providers. The Pesticides Initiative’s National Pesticide Competency 

Guidelines for Medical & Nursing Education and the National Pesticide Practice Skills Guidelines for Medical & 

Nursing Practice served as models for the asthma guidelines.3,4 Additional models were identifi ed through a 

comprehensive literature search, in order to capitalize on current best practices and build upon existing tools 

and resources. 

Environmental Management of Pediatric Asthma

The last several decades have seen a signifi cant rise in the prevalence of asthma in children ages 0-17.  Between 

1980 and 1996, 12-month asthma prevalence among children increased from 3.5% to 6.2%.  As of 2002, nine 

million U.S. children (12.2%) had ever been diagnosed with asthma5, 6.1 million children (8.3%) currently had 

asthma6, and 4.2 million (5.8%) had experienced an asthma attack within the previous year.5  Asthma is more 

prevalent in children living in families below the poverty level. Children in poor families are more likely to have 

ever been diagnosed with asthma (16%) than children in families that are not poor (11%).5  Children in fair or 

poor health are almost 7 times more likely to have had an asthma attack in the past 12 months than children in 

excellent or very good health (29% versus 4%).5 In 2002, children age 5-17 missed 14.7 million school days due to 

asthma.6 The environmentally attributable annual cost of pediatric asthma is estimated to be $2.0 billion.7

The role of environmental triggers of asthma is well recognized and has been included in the NAEPP Guidelines. 

Studies, such as the inner-city asthma study about individualized, home-based environmental interventions for 

hundreds of children in major U.S. cities, have demonstrated that environmental interventions decrease exposure 

to allergens, resulting in reduced asthma-associated morbidity.8 However, in general, neither medical and nurs-

ing education programs nor pediatric practices frequently or fully incorporate environmental management and 

environmental history-taking into pediatric asthma treatment. A recent study reported that, although over half 

of practicing pediatricians surveyed had seen a patient with health issues related to environmental exposures, 

fewer than one-fi fth were trained in taking an environmental history.9

The need for improvements in health professionals’ environmental health knowledge has been expressed by 

leading health institutions, including the Institute of Medicine, the American Medical Association, and others.10-

14 Recognizing this need, the Ambulatory Pediatric Association issued a list of competencies for specialists in 

pediatric environmental health.15 The American Academy of Pediatrics published a book on the identifi cation, 

prevention, and treatment of childhood environmental health problems, which states that, “Avoiding environ-

mental allergens and irritants is one of the primary goals of good asthma management.”16 The American Acad-

emy of Allergy Asthma & Immunology, acknowledging the importance of educating health care providers in this 

area, created an environmental management of asthma online continuing education program for its health care 

provider members. 
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A comprehensive approach to nursing and medical practice requires awareness, recognition, and treatment of 

critical factors that affect individual and community health, even if these factors are not obvious at fi rst either to 

patients or their providers. Environmental interventions can occur if pediatric health care providers are knowl-

edgeable about the importance and details of the issue, and able to communicate them effectively and sensi-

tively to their patients’ families. 

Integration into the Curriculum and Clinical Practice 

Although some modest progress has been made in introducing environmental management of pediatric asthma 

into medical and nursing curriculum and practice, studies conducted by medical and nursing expert workgroups, 

as well as leading medical and nursing organizations, recommend that environmental health content should be 

increased. Rather than compete with a crowded curriculum by adding separate course content, environmental 

management of asthma content can be integrated into existing pediatric instruction. This can be done by using 

environmental management of pediatric asthma to enhance existing case studies, or as exemplars. Additional 

opportunities for integration include the full range of continuing education programs, including Internet-based 

continuing education offerings, policy statements issued by national professional associations, and certifi cation 

of training in environmental management of pediatric asthma. 

For both medical and nursing education, a primary strategy for incorporating environmental management of 

pediatric asthma into existing curricula is to develop and support faculty champions/leaders who can take a 

leadership role in integrating children’s environmental health into their institution in a sustainable fashion. These 

faculty members can lend expertise and support in their institutions and surrounding communities, teach cours-

es, integrate competencies into curriculum, and serve as role models for how to integrate environmental health 

into health professional education. Residency Review Committees can require that such content be included in 

the residency curriculum. In addition, medical and nursing students can play a role in infl uencing curricula by 

educating fellow students through student organizations, such as the American Medical Student Association and 

National Student Nurse Association, and by encouraging school faculty and deans to introduce such content into 

the courses they offer. 

Below are specifi c examples of points of insertion for environmental management of pediatric asthma content in 

medical and nursing curricula. It is recommended that such content be incorporated at all levels of the curricula. 

■  For medical education, the competencies can be incorporated into various courses throughout the four 

years of medical school and in residency. In the 1st and 2nd year of medical school, competencies can be 

taught in physical diagnosis, introduction to clinical medicine, and introduction to patient assessment 

courses. In the 3rd year, this material can be reinforced during clinical rotations and be included in medi-

cal school clerkships in pediatrics and family medicine. In the 4th year, such content can be included in 

electives for evidence-based medicine, environmental health, preventive health, epidemiology, or similar 

subject curriculum; in rotations for emergency medicine, public sector medicine, primary care, and pediat-

ric medicine; and in instruction in ethical and legal issues of medical practice. Education should continue 

throughout residency training so that when a physician sees a child with asthma, environmental expo-

sures and potential interventions are always included in the asthma management plan.

■ For nursing education, environmental management of pediatric asthma content can be incorporated 

into various courses, electives, and units of instruction, depending on the curricula and course offerings 

of each school. For example, competencies in the knowledge, identifi cation, and management of asthma 

triggers could be incorporated into patho-physiology, pediatric nursing, or community health nursing 

courses. Each of the competencies can be taught in classroom settings and reinforced in clinical rotations 
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for various subjects, such as community health, public health, home health, maternal/child health, and 

primary care management. Competencies could also be incorporated into additional units of instruction 

on topics such as health promotion, health education/teaching; protection and prevention of illness and 

injury; leadership in nursing; and current trends and issues in nursing practice including school nursing. 

The communication skills and advocacy competencies can be included in instruction on ethical, legal, 

and public policy issues and the patient advocacy role of the nurse. Additional points of insertion include 

environmental health nursing electives and fi eldwork emphasizing environmental health. 

There are numerous opportunities for incorporating environmental management of pediatric asthma content 

into pediatric health care practice.  Practicing clinicians can introduce environmental management of pediatric 

asthma content into their daily practice by incorporating environmental history-taking and management of 

environmental triggers into the practices and protocols of the health settings where they deliver health care. 

Examples include adding environmental history-taking to electronic medical records, understanding the reim-

bursement available for teaching about environmental triggers and asthma management, or making referrals 

to asthma specialists or educators. Medical and nursing organizations and institutions can promote inclusion of 

environmental management of pediatric asthma in continuing education by offering continuing medical and 

nursing education sessions at conferences, grand rounds, and other educational functions, and by posting online 

modules on their websites.

In addition to medical and nursing curricula and clinical practice, it is recommended that environmental man-

agement of pediatric asthma content be integrated into the education and training of physician assistants, 

respiratory therapists, and licensed case/care (LICSW) management professionals.  
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Part 1: 
Competencies for Environmental 
Management of Asthma

The set of competencies developed for the environmental management of asthma follow the normal 
sequence of interaction of health care provider and patient: knowledge, diagnosis, intervention/treatment, 
counseling, and education/communication. In addition, health care providers can play an important role in 
achieving wider health gains through advocacy of environmental improvements in the communities where 
they work. Sensitivity to the special needs of communities and individual families is very important when 
dealing with environmental interventions related to asthma.

These competencies apply to all settings where children (0-18 years) spend time, including homes, 
schools, daycares, cars, school buses, and recreational and occupational environments. 
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Competency I: 
Knowledge of Environmental Asthma Triggers

Discussion:

A thorough knowledge of the environmental triggers of asthma is the basis for environmental interventions. 

Competency includes knowing both the effects as well as the sources of each trigger. Health care providers 

should have both a general knowledge of triggers as well as specifi c knowledge of the most frequent or com-

mon environmental triggers in their patients’ communities, usually a result of outdoor air pollution (industrial 

smokestacks, releases of chemicals, roadways heavily used by trucks, etc.) or seasonal climate factors.  

The list of triggers included here is not intended to be all-inclusive. Rather, it includes the triggers that appear to 

be most prevalent and for which there is the most evidence of impact.  As further studies are undertaken, other 

triggers may be added to this list.  

For specifi c information on environmental issues and sources of pollution in your area, speak with the state 

environmental department or local public health or environmental programs.  Consult EPA’s Envirofacts program 

(www.epa.gov/enviro/index_java.html) as a starting point in identifying environmental factors by zip code or 

map. Additional information on environmental asthma triggers can be obtained from a variety of organizations, 

such as the ones listed in the Appendix (page 28). 

1.  Develop a comprehensive knowledge base of indoor environmental triggers of asthma:

a.  Recognize the components of indoor air pollution 

b.  Recognize the effects of environmental tobacco smoke on asthma

c.  Recognize the sources and effects of dust mites on asthma

d.  Recognize the sources and effects of animal allergens on asthma

e.  Recognize the role of cockroach antigen on asthma

f.  Recognize the sources and effects of combustion by-products on asthma

g.  Recognize the sources and effects of mold on asthma

h.  Recognize the sources and effects of solvents and other chemical irritants

2.  Develop a comprehensive knowledge base of outdoor environmental triggers of asthma:

a.  Recognize the components of outdoor air pollution

b.  Recognize how to interpret EPA’s Air Quality Index (AQI)

c.  Recognize the effects of pollen (weeds, grasses, trees) on asthma

d.  Recognize the effects of molds on asthma

3. Identify what particular environmental exposures are unique to the community in which 

one is practicing

4.  Recognize the climatic factors that can exacerbate asthma
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Competency II:  
Identifi cation of Environmental Triggers of 
Asthma

Discussion: 

While some families affected by asthma may recognize a connection between environmental factors and asth-

ma, other families may not have considered them as potential triggers.  Taking an environmental history can be 

a fi rst step in creating the awareness that such a connection may exist.  Families will not always make these con-

nections, therefore it is important for health care providers to ask about the unique exposures that individuals 

might face in the home (or other indoor environments such as school and daycare) as well as in the community.   

Health care providers should take into account the age of the child, the type of dwelling the child lives in, and the 

community or regional exposures that are most prevalent. There are some parts of the country, such as the South 

and Northwest, with relatively warm and humid climates where dust mite exposure and sensitivity are highly 

prevalent; in other areas, such as the Northeast, cockroach allergen sensitivity is more common. As a general rule, 

allergy becomes a more important part of asthma with each year of age from preschool up to about age 10-12, 

at which point roughly 80-90 percent of asthmatic children will have allergic triggers.

Most asthma specialists will perform specifi c testing to determine which allergen may trigger a patient’s asthma 

symptoms. Skin testing is one effi cient way to test for a large number of allergens, although other allergy testing 

procedures are available. In some cases, a thorough environmental history may point to a few specifi c triggers. An 

alternative to skin testing is the CAP-RAST, an in-vitro allergen specifi c test, which may be considered for a select 

group of major inhalant indoor environmental allergens e.g. house dust mite, pets, molds and cockroach. Proper 

interpretation of test results will likely require input from an allergy specialist.

1.  Be able to take a thorough environmental history for pediatric asthma patients

2.  Determine when to refer for subspecialty consultation

3.  Inquire about exposures that are unique to the pediatric asthma patient

4.  Inquire about exposures unique to the community of the pediatric asthma patient
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Competency III:    
Environmental Intervention and Treatment  

Discussion: 

A continuing diffi culty in environmental management of asthma is that the data vary widely on different envi-

ronmental triggers. Even triggers that might be commonly encountered in practice are often not well studied. 

Part 3 of these guidelines contains fact sheets for the most common environmental triggers and recommended 

interventions.

A number of products are promoted to the general public and people with asthma, claiming that they will 

remove environmental triggers of asthma. While some products such as allergen–impermeable pillow covers are 

recommended, others, such as ozone generating air cleaners that may result in harmful levels of ozone indoors 

are not recommended.   Ozone-generators can, under certain conditions, produce levels of the lung irritant 

ozone signifi cantly above levels thought harmful to human health. Ozone can damage the cells lining nasal 

passages and lungs making it diffi cult to breathe, and can exacerbate asthma symptoms. Parents should also be 

made aware that such air cleaning devices are sometimes placed in schools. Providers should understand the 

issues involved and provide information to families.

1.  Understand the evidence for the various mitigation strategies for environmental triggers 

of asthma discussed under Competency I.

2.  Be able to provide accurate information about the benefi ts and harms of products and 

services for control of environmental triggers
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Competency IV:
Ability to Counsel Caregivers and Pediatric 
Asthma Patient on the Reduction of     
Environmental Asthma Triggers 

Discussion:

The term counseling is used here to give the sense of an interactive effort, in which the family affected by asthma 

is seen as a partner, an active participant in caring for the child with asthma. Counseling and educational ef-

forts should extend to the variety of people who care for the person with asthma. This could include the child, 

older siblings, parents, grandparents, a babysitter, or other caregivers in the home. In addition to the child’s own 

home, there may be other places (homes of relatives or neighbors, daycare centers, schools, the adolescent’s and 

parents’ workplace, recreational facilities) where the child spends signifi cant amounts of time, and it may be ap-

propriate to provide information to people in those settings as well.  

Exercise-induced asthma could be related to stress from the exercise itself, or triggered by environmental 

exposures to air pollution or climatic factors if the exercise is done outdoors. In the latter case, providers should 

discuss with families options for indoor exercise.

1.  Be able to counsel about reducing the effects of indoor environmental triggers of asthma, 

including:

a.  reducing the child’s exposure to tobacco smoke 

b.  reducing exposure to indoor air pollution

c.  reducing dust mites in the home

d.  reducing animal allergens

e.  ways to mitigate cockroach antigen in the home

f.  reducing indoor exposure to molds

g.  avoiding exposure to solvents and other chemical irritants

2.  Be able to counsel about reducing the effects of outdoor environmental triggers of asthma, 

including:

a.  reducing exposure to pollen 

b.  reducing outdoor exposure to molds

c.  reducing or restricting exercise under adverse conditions, such as on AQI alert days

3.  Be able to recognize the stages of behavioral change as they relate to parental desires to 

stop smoking and other trigger abatements
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Competency V: 
Effective Communication and      
Patient Follow-Up Skills 

Discussion:

Primary care providers need good communication skills with patients, families, and people in the community. 

While some environmental interventions are fairly simple and straightforward, others relate to highly sensitive 

issues. Some patients’ families may be less likely to offer honest answers to sensitive questions (particularly on 

smoking and cockroaches) and may be unreceptive to entertaining the possibility of an intervention. Knowing 

different ways of asking about tobacco usage, for example, can help in getting the necessary information without 

alienating the respondent. While sensitive, the information is needed for accurate diagnosis and intervention.

Adherence to interventions for sensitive topics (e.g., smoking cessation, reducing exposure to pet allergens in the 

home) may present special challenges for the health care provider. Health care providers will need skills in enlist-

ing the help of patients’ families, even when it may involve considerable effort or sacrifi ce on their parts, for such 

things as removing pets from the home, or committing to quitting smoking or smoking only outdoors. People 

sometimes signal a willingness to change behaviors, such as smoking cessation, and providers should be sure 

not to miss such opportunities.

Because pediatric asthma covers the age range of 0-18 years, practitioners need to develop age-appropriate 

levels of communication for dealing with children, from infants to young adults. 

It is also important to have good lines of communication between the primary care professional and the asthma 

specialist. Referrals are likely for various reasons, including prudent diagnosis, teaching the patient how to man-

age the asthma, allergy testing, interpreting pulmonary function testing, etc.

1.  Be culturally and linguistically competent

2.  Be aware of developmental implications and discuss issues at an age- appropriate level 

3.  Identify where in your area pediatric asthma patients can be referred for home visits and 

home evaluations

4.  Develop a system to track the pediatric asthma patients in your practice

5.  Determine when to refer to an asthma educator or other social services
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Competency VI: 
Advocacy

Discussion:

Health care providers have an important proactive role to play in working with the community to prevent 

certain environmental exposures. Developing networks of community groups and public offi cials can enhance 

a provider’s effectiveness in accomplishing goals. Providers should also become aware of community resources, 

such as smoking cessation programs, to which they can refer patients.

The emphasis is on partnerships, which combine the efforts of family, relatives and neighbors, health care pro-

vider, school, and community in a collaborative effort. 

1.  Be able to assess an environmental exposure in the community

2.  Be aware of smoking cessation programs offered in the community 

3.  Be able to communicate with community members, school board members, political 

groups, legislative bodies, media, and other stakeholders about environmental risks

4.  Work with school offi cials to identify potential environmental exposures and advocate for 

targeted prevention strategies

5.  Collaborate with community leaders to promote clean air where children live, learn, work, 

and play

6.  Understand the concept of environmental justice and special needs of at-risk populations 
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Part 2:
Environmental History Form for   
Pediatric Asthma

This form is intended for use with children already diagnosed with asthma. Designed for ease of use, the 
Environmental History Form is obviously not comprehensive and is intended as an initial intake tool. Ques-
tions with a “yes” answer should be followed up with additional in-depth questions on particular triggers 
and recommendations about possible interventions provided in Part 3. It is recommended that a health 
care provider (physician, nurse, nurse practitioner, or physician’s assistant) administer the questions rather 
than being given to the patient’s caregiver to fi ll out.  

The Environmental History Form is also available as a Word document on the Web     
(http://www.neetf.org/Health/asthmahistoryform.htm); If the practice uses an electronic medical record, cli-
nicians can cut and paste all or parts of it into their existing history-taking templates.  In addition to clinical 
practice, the form can be used as a teaching tool at nursing and medical schools along with the competen-
cies and the intervention guidelines.

The far right hand side of the form has a column labeled “Follow Up”, which allows the provider to add notes 
about what has or has not been done about particular triggers. Practitioners should be able to make a vi-
able recommendation to control the environmental trigger about which they are asking; therefore, ques-
tions which do not have a follow-up action that can reasonably be taken are not included on this form. 

Practitioners should use a great deal of sensitivity in taking an environmental history. As noted earlier, 
some families are aware of possible connections between behavior, conditions in the home and school, 
and pediatric asthma. Others are unaware of these linkages, and the environmental history will be the fi rst 
opportunity to make these connections. Providers should not hesitate to ask the questions for fear that the 
answers will be inaccurate. Even if a question is not answered accurately, the question itself suggests to the 
person that there is a connection between asthma and the activity in question, and therefore may be a use-
ful motivation to change behavior in the future.

It is very important to ask about all environments in which a child with asthma may be spending signifi cant 
amounts of time, including all residences where the child sleeps or spends time, schools, daycares, camps, 
work, recreational activities, and college dorms (for 17-18 year olds). This form should also be used to elicit 
information on triggers commonly overlooked, such as weekly trips to a relative where a hobby or pet is 
located. 
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Environmental History Form for Pediatric Asthma Patient 

Specify that questions related to the child’s home also apply to other indoor environments where the child spends 

time, including school, daycare, car, school bus, work, and recreational facilities.

Follow up/ Notes

Is your child’s asthma worse at night? ❏ Yes     ❏ No    ❏ Not sure

Is your child’s asthma worse at specifi c locations? 
If so, where? _______________________

❏ Yes     ❏ No    ❏ Not sure

Is your child’s asthma worse during a particular season?  
If so, which one? _____________

❏ Yes     ❏ No    ❏ Not sure

Is your child’s asthma worse with a particular change in climate?  
If so, which?__________

❏ Yes     ❏ No    ❏ Not sure

Can you identify any specifi c trigger(s) that makes your child’s 
asthma worse? 
If so, what? _______________________

❏ Yes     ❏ No    ❏ Not sure

Have you noticed whether dust exposure makes your child’s 
asthma worse?

❏ Yes     ❏ No    ❏ Not sure

Does your child sleep with stuffed animals? ❏ Yes     ❏ No    ❏ Not sure

Is there wall-to-wall carpet in your child’s bedroom? ❏ Yes     ❏ No    ❏ Not sure

Have you used any means for dust mite control? 
If so, which ones? _______________________

❏ Yes     ❏ No    ❏ Not sure

Do you have any furry pets? ❏ Yes     ❏ No    ❏ Not sure

Do you see evidence of rats or mice in your home weekly? ❏ Yes     ❏ No    ❏ Not sure

Do you see cockroaches in your home daily? ❏ Yes     ❏ No    ❏ Not sure

Do any family members, caregivers or friends smoke? ❏ Yes     ❏ No    ❏ Not sure

Does this person(s) have an interest or desire to quit? ❏ Yes     ❏ No    ❏ Not sure

Does your child/teenager smoke? ❏ Yes     ❏ No    ❏ Not sure

Do you see or smell mold/mildew in your home? ❏ Yes     ❏ No    ❏ Not sure

Is there evidence of water damage in your home? ❏ Yes     ❏ No    ❏ Not sure

Do you use a humidifi er or swamp cooler? ❏ Yes     ❏ No    ❏ Not sure

Have you had new carpets, paint, fl oor refi nishing, or other 
changes at your house in the past year?

❏ Yes     ❏ No    ❏ Not sure

Does your child or another family member have a hobby that 
uses materials that are toxic or give off fumes?

❏ Yes     ❏ No    ❏ Not sure

Has outdoor air pollution ever made your child’s asthma worse? ❏ Yes     ❏ No    ❏ Not sure

Does your child limit outdoor activities during a Code Orange 
or Code Red air quality alert for ozone or particle pollution?

❏ Yes     ❏ No    ❏ Not sure

Do you use a wood burning fi replace or stove? ❏ Yes     ❏ No    ❏ Not sure

Do you use unvented appliances such as a gas stove for heating 
your home?

❏ Yes     ❏ No    ❏ Not sure

Does your child have contact with other irritants (e.g., perfumes, 
cleaning agents, or sprays)?

❏ Yes     ❏ No    ❏ Not sure

What other concerns do you have regarding your child’s asthma that have not yet been discussed?

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________

NEETF Pediatric Asthma Initiative



19Additional resources can be found at www.neetf.org/Health/asthma_resources.htm

Part 3:   
Environmental Intervention Guidelines 

These environmental intervention guidelines are to be used for children already diagnosed with asthma. 
A separate fact sheet is provided for each of the major environmental asthma triggers. The questions on 
these fact sheets are intended to supplement the questions listed in the environmental history form related 
to each trigger. Interventions that are thought to be the most crucial for each asthma trigger are listed fi rst 
and in bold type. In addition to educating families on effective interventions, it is also important to ex-bold type. In addition to educating families on effective interventions, it is also important to ex-bold
plain why certain interventions are not recommended, particularly the use of ozone-generating air clean-
ers which may be harmful.  Furthermore, providers should give families affected by asthma: educational 
materials (an example of a patient handout is listed under each trigger); relevant website information; and 
information about allergy supplies, smoking cessation programs, and other community resources. A variety 
of these materials available from a number of organizations are listed at http://www.neetf.org/Health/
asthma_resources.htm. 

The intervention guidelines assume a two-visit concept for the patient. The fi rst visit includes taking an envi-
ronmental history, possible allergy testing or referral, and a commitment by the parent to work on reducing 
exposures to known allergens or irritants. The second, follow-up visit involves counseling of the patient or 
patient’s family on controlling the exposures that trigger the child’s asthma. In addition to this two-visit con-
cept, providers should work with the family to schedule appropriate follow-up visits to evaluate the patients’ 
self-management skills. It is very important to ask about all environments in which a child with asthma may 
be spending signifi cant amounts of time, including all residences where the child sleeps or spends time, such 
as schools, daycares, camps, and college dorms.

Although primary care providers do not perform skin testing as an asthma specialist might, in vitro testing 
is an option that may be considered. However, any testing should be focused on allergens that are identifi ed 
by the environmental history, and should not replace timely allergy referral. The health care provider should 
try to document sensitivity for each suspected allergen through allergy testing before making any major or 
costly recommendations related to environmental controls. However, some simple and low cost recommen-
dations may be reasonable, particularly in areas where widespread exposure to cockroaches or dust mites 
is well known. Providers can assist families in implementing environmental interventions by helping them 
prioritize the changes they make in the home. For example, providers can encourage families to begin by 
creating a safe sleeping zone for the child. 

A separate fact sheet is not provided for outdoor pollens (from trees, grass, or weeds) and molds. To avoid 
exposures, children should be recommended to stay indoors with windows closed in an air conditioned 
environment — if possible — during the season in which they have problems with outdoor allergens, espe-
cially during the afternoon. 

Viral illnesses are not included in this list of environmental triggers, although their importance in triggering 
and exacerbating asthma is recognized. Primary care providers should remain aware that when a child with 
known asthma develops an upper respiratory infection, an asthma exacerbation is likely to follow.  

As noted earlier, environmental management is only one component of a comprehensive asthma manage-
ment plan. It is recommended that these materials be used in conjunction with the National Asthma Educa-
tion and Prevention Program’s clinical and pharmacological guidelines.
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Dust Mites and Asthma

Dust mites are tiny microscopic relatives of the spider that live on mattresses, bedding, upholstered furniture car-

pets, and curtains. These tiny creatures feed on the fl akes of skin that people and pets shed daily, and they thrive 

in warm and humid environments.

Additional History Questions to Supplement the History Form

■ Did you know that dust mite exposure can trigger asthma symptoms?

■ What type of fl oor covering is in your child’s bedroom? 

■ Do you have a vacuum cleaner with a HEPA fi lter? 

■ What have you tried so far to reduce dust/dust mite exposure?

■ How often do you wash your child’s bed linens? 

■ Are you currently using a mattress or pillow covering on your child’s bed? 

■ Do you use other ways to decrease dust mite exposure? 

Possible Interventions:

No matter how clean a home is, dust mites cannot be totally eliminated. The following suggestions can reduce 

exposure. Emphasis should be placed on reducing dust mite exposure where the child sleeps.

■ Encase all pillows and mattresses of the beds that the child sleeps on using allergen impermeable 

encasings. (There are numerous sources for allergen impermeable encasings, and prices as well as quality 

may vary.)

■ Wash bedding weekly to remove allergen. Wash in hot water (130˚ F) to kill mites 

■ Replace wool or feathered bedding with synthetic materials that will withstand repeated hot water washing

■ Either remove from the bedroom or wash and thoroughly dry stuffed toys weekly

■ Move stuffed toys away from the pillow the child sleeps on

■ Vacuum once or twice weekly preferably using a vacuum cleaner with a HEPA fi lter or a double-layered 

microfi lter bag (when the child is not around)

■ Use a damp mop or rag to remove dust, not a dry cloth that just stirs up dust mite allergens

■ Avoid use of humidifi ers

■ The following interventions are expensive and are only recommended after an allergist has identifi ed 

your child as allergic to dust mites: 

■ Consider replacing draperies with blinds or other wipeable window covering

■ Consider carpet removal in the child’s bedroom

■ Consider removing upholstered furniture

■ Consider using portable air cleaner with HEPA fi lter for child’s bedroom

■ Avoid use of ozone generators and certain ionic air cleaners which can actually generate harmful ozone

Follow-Up / Notes:

Possible Information Flyer to Give to Patient Families:

Asthma & Allergy Prevention: Dust Mites

http://www.niehs.nih.gov/airborne/prevent/mites.html
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Animal Allergens and Asthma

Additional History Questions to Supplement the History Form

■ What type of furry pet(s) do you have (and how many of each)? 

■ Is it a strictly indoor pet? ________ outdoor? _____  indoor/outdoor? _____

■ Does your child sleep with the pet?

■ Has your child’s asthma become worse since having the pet?

■ If you moved your pet outdoors, did your child’s asthma improve?

■ If there is evidence of rodents in your home, how severe is the problem (mild, moderate, severe, very severe)  

■ Does your child’s classroom (or other places he/she spends time) have a furry pet that he/she plays with? 

Possible Interventions:  

Interventions with regard to pets should only be recommended if the child is allergic to the animal. Testing 

should therefore be done before making any recommendations. To reduce your child’s exposure to animal al-

lergens, the fi rst two options below have been shown to be the most effective:

■ Consider fi nding a new home for indoor cats, dogs, and pet rodents

■ At a minimum, keep pets outside 

■ If neither of those are possible, the following may help reduce exposure:

■ Keep pets out of the child’s bedroom 

■ Encase mattresses and pillows

■ Remove carpets

■ Vacuum regularly using a cleaner with a HEPA fi lter or a double-layered microfi lter bag (when the child is 

not around)

■ Use portable air cleaner with HEPA fi lter for child’s bedroom

■ Keep pets off furniture and out of cars

■ Bathing cats and dogs has been shown to decrease these allergens, however, it must be done at least 

twice a week to be effective

■ If rats or mice have been observed, use the least toxic extermination method, such as traps and baits

■ Also use methods listed for cockroach control (See Cockroach Allergen and Asthma fact sheet on 

page 22)

Follow-Up / Notes:

Possible Information Flyer to Give to Patient Families:

Allergy & Asthma Prevention: Pets & Animals

http://www.niehs.nih.gov/airborne/prevent/pets.html
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Cockroach Allergen and Asthma

Additional History Questions to Supplement the History Form: 

■ Approximately how many cockroaches do you see in your home on a daily basis? 

■ Do you see evidence of cockroach droppings? 

■ How do you get rid of the cockroaches in your home?

■ Does your child’s school (or other places she/he spends time) have cockroaches? 

Possible Interventions:

Eradication can be very diffi cult, especially in apartment buildings, and it is often temporary.  Roaches follow food 

and water sources in your house. In general, the least toxic methods of roach control should be employed fi rst.

■ Clean up all food items/ crumbs/ spills as soon as possible

■ Store food and trash in closed containers

■ Limit spread of food around house, especially bedrooms

■ Fix water leaks under sinks

■ Mop kitchen fl oor at least once a week 

■ Clean counter tops daily

■ Take garbage out daily

■ Check for and plug up crevices outside your house that cockroaches may enter

■ Use the integrated pest management (IPM) approach for extermination — least toxic methods fi rst 

■ Use boric acid powder under stoves and other appliances 

■ Use bait stations and gels. It is highly recommended to use a professional, licensed exterminator.  

■ If you choose to apply the pesticides yourself, read the product label and follow all directions carefully

■ Avoid using liquid sprays inside the house, especially near places children crawl, play, or sleep 

■ Never attempt to use industrial strength pesticide sprays that require dilution

Follow-Up / Notes:

Possible Information Flyer to Give to Patient Families:

Asthma & Allergy Prevention: Cockroaches

http://www.niehs.nih.gov/airborne/prevent/roach.html
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Mold/Mildew and Asthma

Mold spores are allergens that can be found both indoors and outdoors. Molds are found indoors in dark, warm, 

and humid environments such as basements, attics, bathrooms, and laundry rooms. They are also found in air 

conditioners, humidifi ers, refrigerator drip trays and garbage pails. Molds grow outdoors in moist shady areas. 

They are common in soil, decaying vegetation, compost piles, rotting wood, and fallen leaves. Mold growth out-

doors is seasonal, fi rst appearing in early spring and thriving until the fi rst frost.

Additional History Questions to Supplement the History Form: 

■ Do you see mold growth in any part of your home?

■ How large an area is the mold growth? (i.e. greater than 3 ft. x 3 ft?)

■ Does your child’s school (or other places he/she spends time) have mold growth?

■ Do you have problems with moisture or leaks in your home? 

■ Do you frequently have condensation on your windows? 

■ Have you tried using something to decrease the humidity in your home? 

Possible Interventions:

The emphasis should fi rst be on controlling all sources of moisture in the house.  Items that are too moldy 

to clean should be discarded. The size of the mold contamination in the house should determine how the mold 

gets cleaned up. Generally, an area of 3 feet x 3 feet or larger should be cleaned by a professional.  

■ Check faucets, pipes, and ductwork for leaks and repair as soon as possible

■ Control indoor humidity

■ Use a dehumidifi er or air conditioner (non evaporative or water-fi lled type) to maintain indoor relative 

humidity below 50% 

■ Clean the dehumidifi er as instructed by the manufacturer

■ Do not use a humidifi er

■ Vent bathrooms and clothes dryers to the outside

■ Install and use exhaust fans in the kitchen, baths and damp areas

■ Avoid carpet and wallpaper in rooms prone to dampness

■ For those who own a home with an evaporative cooler, control the humidity level   with a dehumidifi er 

■ When fi rst turning on home or car air conditioners, have your child leave the room or drive with the win-

dows open for several minutes to allow mold spores to disperse

■ Remove decaying debris from the yard, roof, and gutters

■ Your child should avoid raking leaves, mowing lawns, or working with peat, mulch, hay, or dead wood if 

he/she is allergic to mold spores 

■ If you choose to clean mold yourself, use chlorine solution diluted 1:10 with water but do not mix bleach 

with other cleaning solutions containing ammonia due to toxic fumes 

■ Quaternary ammonium compounds are effective fungicides when bleach cannot be used

■ For extensive mold contamination, (greater than 9 square feet – 3 ft. x 3 ft.) professional removal is recommended.

Follow-Up / Notes:

Possible Information Flyer to Give to Patient Families:

Asthma & Allergy Prevention: Mold Spores

http://www.niehs.nih.gov/airborne/prevent/mold.html
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Environmental Tobacco Smoke and Asthma

Cigarette smoke contains many toxic chemicals and irritants. Children exposed to tobacco smoke have increased 

asthma exacerbations and other problems, including lower respiratory infections and middle ear infections. 

Infants have an increased risk of sudden infant death syndrome. Simply “smoking outside” is not enough to limit 

the harm to children from tobacco smoke.  Remember that smoke settles in clothes, hair, car upholstery, and 

furniture. Once a parent or a caregiver acknowledges that he/she smokes, the provider should consider writing a 

referral for a smoking cessation or a community support program.

Additional History Questions to Supplement the History Form:

■ Who in the family smokes cigarettes? 

   How many cigarettes per day? 

   Does he/she (they) smoke in the house? ______ 

   Outside? _____ Both inside and outside? ______ In the car? ______

■  Does anyone who spends time at your house smoke (friends, neighbors, relatives)? 

■  Have you established a smoking ban or no smoking policy in the household?

■  Does anyone smoke in childcare settings where the child stays? 

■  Describe the circumstances when your child may be exposed to smoke?

Possible Interventions:

■  Keep your home and car smoke-free

■  Seek support to quit smoking, consider aids such as nicotine gum, patch, and medication from your 

doctor to help you in quitting

■  Choose smoke-free childcare and social settings

■  Seek smoke-free environments in restaurants, theaters, and hotel rooms

■  If you choose to smoke, do not smoke near your child  

Follow-Up / Notes:

Possible Information Flyer to Give to Patient Families:

Asthma & Allergy Prevention: Cigarette Smoke

http://www.niehs.nih.gov/airborne/prevent/smoke.html
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Air Pollution and Asthma

This category covers a wide range of toxic chemicals and pollutants, whether from industrial or vehicle pollution 

outdoors, or from the use of wood stoves, volatile organic compounds, or other substances indoors. Combustion 

by–products (e.g., nitrogen dioxide) and other pollutants can be respiratory irritants. Solvents and other chemi-

cals can be found in building materials and can volatize during the 1-2 year period after new construction. Diesel 

exhaust from school buses and other forms of air pollution can also worsen asthma. Health care providers may 

want to sign up for Envirofl ash email or pager notifi cation of air quality forecasts in areas where it is offered. (For 

more information, see: http://cfpub.epa.gov/airnow/index.cfm?action=airnow.envirofl ash)

Additional History Questions to Supplement the History Form:

Indoor Air Pollution Questions

■  Do you live in a home that was built in the past 1-2 years? 

■  If you recently made changes to your house – installed new carpets, painted, or other changes – how long 

ago was that? 

■  Was there a change in your child’s asthma symptoms after moving to a new house or having the work 

mentioned above done in your home?

■  Do you ever notice a chemical smell in your home?

■  If you have a wood burning fi replace or stove, how many times per month in the winter do you use it?

■  Does anyone in your house use strong-smelling perfumes, scented candles, hairsprays, or other aerosol 

substances?

Outdoor Air Pollution Questions

■  Do you live within 300 yards of a major roadway or highway? ______ An area where trucks or other ve-

hicles idle? _____ A major industry with smokestacks? ________

■  Is residential or agricultural burning a problem where you live? 

■  How do you hear about air quality alerts?

Possible Interventions:

For indoor air pollution, the two best approaches to reducing indoor air pollution are source control and ventilation.  indoor air pollution, the two best approaches to reducing indoor air pollution are source control and ventilation.  indoor

■  Eliminate tobacco smoke

■  Use good housekeeping practices to control particles

■  Install an exhaust fan close to the source of contaminants, and vent it to the outside

■  Properly ventilate the room where a fuel-burning appliance is being used

■  Ensure that wood stove doors are tight-fi tting

■  Follow manufacturers’ instructions when using an unvented kerosene or gas space heater

■  Ensure that fi replaces are properly vented so smoke escapes through the chimney

■  Never use a gas-cooking appliance as a heating source

■  Open windows especially when indoor pollutant sources are in use (this option must be balanced against 

the concern of mold or other plant allergens and outdoor air pollution)

■  Parents should change clothes prior to returning from work if they work around any strong smelling 

chemicals or paints or other toxic substances 

■  Avoid strong odors and minimize use of products and materials that emit irritants, such as smoke, strong 

perfumes, talcum powder, hair sprays, cleaning products, paint fumes, sawdust, chalk dust, air freshener 

sprays, and insect sprays
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Outdoor air pollution, especially ozone and particulate matter can increase asthma symptoms.

■  Monitor air quality index levels and reduce your child’s outdoor activities when the AQI is in the 

unhealthy range

■  If your child’s symptoms are worse or he/she requires more albuterol (rescue medicine) the day 

after AQI levels are in the unhealthy range, contact your health care provider

■  Use HEPA fi lters in household vents

■  Reduce use of candles, wood-burning stoves and fi replaces

■  If particle pollution levels are high outdoors, do not vacuum the fl oor since this increases particle levels 

indoors

■  Advise your child to stay away from the exhaust pipe of idling school buses and trucks

■  Consider moving to a new location if this is possible

Follow-Up / Notes:

Possible Information Flyers to Give to Patient Families:

Asthma Home Environment Checklist

http://permanent.access.gpo.gov/websites/epagov/www.epa.gov/asthma/images/home_environment_check-

list.pdf

Asthma And Outdoor Air Pollution

http://www.epa.gov/airnow/health-prof/Asthma_Flyer_Final.pdf
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References for Part 3 – 
Environmental Intervention Guidelines
American Academy of Allergy, Asthma and Immunology. Online course on the Environmental management of asthma. Avail-
able at: http://www.aaaai.org/members/cme_ce/environmental_management/notice.asp.

Kaiser Permanente SoCal Environmental Control Sheet.

National Institute of Environmental Health Sciences. Asthma and Allergy Prevention Home page. Available at: http://www.
niehs.nih.gov/airborne/prevent/alert.html. 

U.S. Environmental Protection Agency.  Air Now Website. Available at: www.epa.gov/airnow. 

U.S. Environmental Protection Agency. Asthma and Indoor Environments - Asthma-related Publications and Resources Web-
site. Available at: http://www.epa.gov/asthma/publications.html. 

U.S. Environmental Protection Agency. Asthma and Indoor Environments - Health Care Professionals Website. Available at: 
http://www.epa.gov/asthma/hcprofessionals.html. 

U.S. Environmental Protection Agency. Asthma Home Environment Checklist. February 2004. Publication EPA 402-F-03-030. 
Available at: http://permanent.access.gpo.gov/websites/epagov/www.epa.gov/asthma/resources.html. 

U.S. Environmental Protection Agency. Ozone and Your Patient’s Health: Training For Health Care Providers. Available at: www.
epa.gov/air/oaqps/eog/ozonehealth/index.html. 
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Appendix: 
Sources of Additional Information 
Information on environmental asthma triggers can be obtained from a variety of organizations, including:

■ American Academy of Allergy, Asthma and Immunology (www.aaaai.org)

■ American Academy of Pediatrics (www.aap.org)

■ American College of Allergy, Asthma, and Immunology (www.aaai.org)

■ American Lung Association (www.lungusa.org)

■ Kaiser Permanente (www.kaiserpermanente.org)

■ National Asthma Education and Prevention Program (http://www.nhlbi.nih.gov/about/naepp/)

■ National Library of Medicine’s Toxtown (http://toxtown.nlm.nih.gov)

■ U.S. Environmental Protection Agency 

 Asthma and Indoor Environments (www.epa.gov/asthma/) 

 Regional Offi ces (http://www.epa.gov/epahome/locate2.htm)
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Policy Statement—Equipment for Ambulances

Almost 4 decades ago, the Committee on Trauma of the American Col-
lege of Surgeons (ACS) developed a list of standardized equipment for
ambulances. Beginning in 1988, the American College of Emergency
Physicians (ACEP) published a similar list. The 2 organizations collab-
orated on a joint document published in 2000, and the National Associ-
ation of EMS Physicians (NAEMSP) participated in the 2005 revision. The
2005 revision included resources needed on ambulances for appropri-
ate homeland security. All 3 organizations adhere to the principle that
emergency medical services (EMS) providers at all levels must have
the appropriate equipment and supplies to optimize prehospital deliv-
ery of care. The document was written to serve as a standard for the
equipment needs of emergency ambulance services in both the United
States and Canada.

EMS providers care for patients of all ages, who have a wide variety of
medical and traumatic conditions. With permission from the ACS Com-
mittee on Trauma, ACEP, and NAEMSP, the current revision includes
updated pediatric recommendations developed by members of the
federal Emergency Medical Services for Children (EMSC) Stakeholder
Group. The EMSC Program has developed several performance mea-
sures for the program’s state partnership grantees. One of the perfor-
mancemeasures evaluates the availability of essential pediatric equip-
ment and supplies for basic life support (BLS) and advanced life
support (ALS) patient care units. This document will be used as the
standard for this performance measure. The American Academy of
Pediatrics (AAP) has also officially endorsed this list.

For purposes of this document, the following definitions have been
used: a neonate is 0 to 28 days old, an infant is 29 days to 1 year old, and
a child is �1 through 11 years old with delineation into the following
developmental stages:

● Toddlers (1–3 years old)

● Preschoolers (3–5 years old)

● Middle childhood (6–11 years old)

● Adolescents (12–18 years old)

These standard definitions are age based. Length-based systems have
been developed tomore accurately estimate the weight of children and
predict appropriate equipment sizes,medication doses, and guidelines
for fluid volume administration.

PRINCIPLES OF PREHOSPITAL CARE

The goal of prehospital care is to minimize further systemic insult or
injury and manage life-threatening conditions through a series of well-
defined and appropriate interventions, and to embrace principles that
ensure patient safety. High-quality, consistent emergency care de-
mands continuous quality improvement and is directly dependent on
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the effective monitoring, integration,
and evaluation of all components of
the patient’s care.

Integral to this process is medical
oversight of prehospital care by using
preexisting protocols (indirect medi-
cal oversight), which are evidence
based when possible, or by medical
control via voice and/or video commu-
nication (direct medical oversight).
The protocols that guide patient care
should be established collaboratively
by medical directors for ambulance
services, adult and pediatric emer-
gency medicine physicians, adult and
pediatric trauma surgeons, and ap-
propriately trained basic and ad-
vanced emergency medical personnel.
Current Institute of Medicine (IOM)
recommendations encourage each
EMS agency to have a pediatric coordi-
nator to specifically coordinate the ca-
pability of the service to care for non-
adult patients.

EQUIPMENT AND SUPPLIES

The guidelines list the supplies and
equipment that should be stocked on
ambulances to provide the accepted
standards of patient care. Previous
documents regarding ambulance
equipment referred to essential or
minimal equipment necessary to ade-
quately equip an ambulance. Equip-
ment requirements will vary, depend-
ing on the certification levels of the
providers, population densities, geo-
graphic and economic conditions of
the region, and other factors.

The following list is divided into equip-
ment for BLS and ALS ambulances. ALS
ambulancesmust have all of the equip-
ment on the required BLS list aswell as
equipment on the required ALS list.
This list represents a consensus of
recommendations for equipment and
supplies that will facilitate patient care
in the out-of-hospital setting.

REQUIRED EQUIPMENT: BLS
AMBULANCES

A. Ventilation and Airway
Equipment

1. Portable and fixed suction appara-
tus with a regulator (per federal
specifications; see Federal Specifi-
cation KKK-A-1822F reference)

● Wide-bore tubing, rigid pharyn-
geal curved suction tip; tonsillar
and flexible suction catheters,
6F–16F, are commercially avail-
able (have 1 between 6F and 10F
and 1 between 12F and 16F)

2. Portable oxygen apparatus capa-
ble of metered flow with adequate
tubing

3. Portable and fixed oxygen-supply
equipment

● Variable flow regulator

4. Oxygen-administration equipment

● Adequate-length tubing; trans-
parent mask (adult and child
sizes), both nonrebreathing and
valveless; nasal cannulas (adult,
child)

5. Bag-valve mask (manual resus-
citator)

● Hand-operated, self-reexpand-
ing bag; adult (�1000 mL) and
child (450–750 mL) sizes, with
oxygen reservoir/accumulator;
valve (clear, disposable, opera-
ble in cold weather); and mask
(adult, child, infant, and neonate
sizes)

6. Airways

● Nasopharyngeal (16F–34F; adult
and child sizes)

● Oropharyngeal (sizes 0–5;
adult, child, and infant sizes)

7. Pulse oximeter with pediatric and
adult probes

8. Saline drops and bulb suction for
infants

B. Monitoring and Defibrillation

All ambulances should be equipped
with an automated external defib-
rillator (AED) unless staffed by ALS
personnel who are carrying amonitor/
defibrillator. The AED should have pedi-
atric capabilities, including child-sized
pads and cables.

C. Immobilization Devices

1. Cervical collars

● Rigid for children aged 2 years
or older; child and adult sizes
(small, medium, large, and
other available sizes)

2. Head immobilization device (not
sandbags)

● Firm padding or commercial
device

3. Lower extremity (femur) traction
devices

● Lower extremity limb-support
slings, padded ankle hitch, pad-
ded pelvic support, traction
strap (adult and child sizes)

4. Upper and lower extremity immo-
bilization devices

● Joint-above and joint-below
fracture (sizes appropriate for
adults and children), rigid sup-
port constructed with appropri-
ate material (cardboard, metal,
pneumatic, vacuum, wood, or
plastic)

5. Impervious backboards (long,
short; radiolucent preferred) and
extrication device

● Short (extrication, head-to-pel-
vis length) and long (transport,
head-to-feet length) with at least
3 appropriate restraint straps
(chin strap alone should not be
used for head immobilization)
and with padding for children
and handholds for moving
patients
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D. Bandages

1. Commercially packaged or sterile
burn sheets

2. Triangular bandages

● Minimum of 2 safety pins each

3. Dressings

● Sterile multitrauma dressings
(various large and small sizes)

● ABDs, 10� 12 in or larger

● 4 � 4-in gauze sponges or suit-
able size

4. Gauze rolls

● Various sizes

5. Occlusive dressing or equivalent

● Sterile, 3� 8 in or larger

6. Adhesive tape

● Various sizes (including 1 and 2
in), hypoallergenic

● Various sizes (including 1 and 2
in), adhesive

7. Arterial tourniquet (commercial
preferred)

E. Communication

Two-way communication device be-
tween EMS provider, dispatcher, and
medical control

F. Obstetrical Kit (Commercial
Package Is Available)

1. Kit (separate sterile kit)

● Towels, 4 � 4-in dressing, um-
bilical tape, sterile scissors or
other cutting utensil, bulb suc-
tion, clamps for cord, sterile
gloves, blanket

2. Thermal absorbent blanket and
head cover, aluminum-foil roll, or
appropriate heat-reflective mate-
rial (enough to cover newborn)

G. Miscellaneous

1. Sphygmomanometer (pediatric and
adult regular- and large-sized cuffs)

2. Adult stethoscope

3. Length/weight-based tape or ap-

propriate reference material for
pediatric equipment sizing and
drug dosing based on estimated
or known weight

4. Thermometer with low tempera-
ture capability

5. Heavy bandage or paramedic scis-
sors for cutting clothing, belts,
and boots

6. Cold packs

7. Sterile saline solution for irriga-
tion (1-L bottles or bags)

8. Flashlights (2) with extra batteries
and bulbs

9. Blankets

10. Sheets (minimum of 4), linen or
paper, and pillows

11. Towels

12. Triage tags

13. Disposable emesis bags or basins

14. Disposable bedpan

15. Disposable urinal

16. Wheeled cot (conforming to na-
tional standard at the time of man-
ufacture)

17. Folding stretcher

18. Stair chair or carry chair

19. Patient care charts/forms

20. Lubricating jelly (water soluble)

H. Infection Control*

1. Eye protection (full peripheral
glasses or goggles, face shield)

2. Face protection (for example, sur-
gical masks per applicable local
or state guidance)

3. Gloves, nonsterile (must meet
1999 National Fire Protection As-
sociation requirements, which
can be found at www.nfpa.org)

4. Coveralls or gowns

5. Shoe covers

6. Waterless hand cleanser, com-
mercial antimicrobial (towelette,
spray, liquid)

7. Disinfectant solution for cleaning
equipment

8. Standard sharps containers, fixed
and portable

9. Disposable trash bags for dispos-
ing of biohazardous waste

10. Respiratory protection (for ex-
ample, N95 or N100 mask—per
applicable local or state guid-
ance)

*Latex-free equipment should be available.

I. Injury-Prevention Equipment

1. All individuals in an ambulance
need to be restrained (there is
currently no national standard
for transport of uninjured chil-
dren)

2. Protective helmet

3. Fire extinguisher

4. Hazardous material reference
guide

5. Traffic-signaling devices (reflec-
tive material triangles or other re-
flective, nonigniting devices)

6. Reflective safety wear for each
crew member (must meet or
exceed American National Stan-
dards Institute/International
Safety Equipment Association
performance class II or III if
working within the right of way
of any federal-aid highway; visit
www.reflectivevest.com/federal
highwayruling.html for more
information)

REQUIRED EQUIPMENT: ALS
AMBULANCES

For emergency medical technician-
paramedic services, include all of the
required equipment listed for the ba-
sic-level provider, plus the following
additional equipment and supplies.
For emergency medical technician–in-
termediate services (and other non-
paramedic advanced levels), include
all of the equipment for the basic-level
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provider and selected equipment and
supplies from the following list, on the
basis of local need and consideration
of prehospital characteristics and
budget.

A. Airway and Ventilation
Equipment

1. Laryngoscope handle with extra
batteries and bulbs

2. Laryngoscope blades, sizes 0–4,
straight (Miller); sizes 2–4,
curved, (MacIntosh)

3. Endotracheal tubes, sizes 2.5–5.5
mm uncuffed and 6–8 mm cuffed
(2 each), other sizes optional

4. Meconium aspirator adaptor

5. 10-mL non-Luerlock syringes

6. Stylettes for endotracheal tubes,
adult and pediatric

7. Magill (Rovenstein) forceps, adult
and pediatric

8. Lubricating jelly (water soluble)

9. End-tidal CO2–detection capability

● Colorimetric (adult and pediat-
ric) or quantitative capnometry

B. Vascular Access

1. Crystalloid solutions, such as
Ringer’s lactate or normal saline
solution (1000-mL bags� 4); fluid
must be in bags, not bottles; type
of fluid may vary depending on
state and local requirements

2. Antiseptic solution (alcohol wipes
and povidone-iodine wipes pre-
ferred)

3. Intravenous-fluid pole or roof
hook

4. Intravenous catheters, 14–24
gauge

5. Intraosseous needles or devices
appropriate for children and
adults

6. Venous tourniquet, rubber bands

7. Syringes of various sizes, includ-
ing tuberculin

8. Needles, various sizes (1 at least
11⁄2 in for intramuscular injec-
tions)

9. Intravenous administration sets
(microdrip and macrodrip)

10. Intravenous arm boards, adult
and pediatric

C. Cardiac

1. Portable, battery-operatedmonitor/
defibrillator

● With tape write-out/recorder,
defibrillator pads, quick-look
paddles or electrode, or hands-
free patches, ECG leads, adult
and pediatric chest attachment
electrodes, adult and pediatric
paddles

2. Transcutaneous cardiac pace-
maker, including pediatric pads
and cables

● Either stand-alone unit or inte-
grated into monitor/defibrillator

D. Other Advanced Equipment

1. Nebulizer

2. Glucometer or blood glucose mea-
suring device

● With reagent strips

3. Large-bore needle (should be at
least 3.25 in long for needle chest
decompression in large adults)

E. Medications (Preloaded
Syringes When Available)

Medications used on advanced-level
ambulances should be compatible
with current guidelines as published
by the American Heart Association’s
Committee on Emergency Cardiovas-
cular Care, as reflected in the Ad-
vanced Cardiac Life Support and Pedi-
atric Advanced Life Support courses,
or other such organizations and publi-
cations (ACEP, ACS, NAEMSP, and so
on). Medications may vary depending
on state requirements. Drug dosing in
children should use processes that
minimize the need for calculations,

preferably a length-based system. In
general, medications may include:

● Cardiovascular medication such as
1:10 000 epinephrine, atropine, anti-
dysrhythmic agents (eg, adenosine
and amiodarone), calcium-channel
blockers, � blockers, nitroglycerin
tablets, aspirin, vasopressor for in-
fusion

● Cardiopulmonary/respiratory med-
ications such as albuterol (or other
inhaled � agonist) and ipratropium
bromide, 1:1000 epinephrine, furo-
semide

● 50% dextrose solution (and sterile
diluent or 25% dextrose solution for
pediatrics)

● Analgesics, narcotic and nonnar-
cotic

● Antiepileptic medications such as
diazepam or midazolam

● Sodium bicarbonate, magnesium
sulfate, glucagon, naloxone hydro-
chloride, calcium chloride

● Bacteriostatic water and sodium
chloride for injection

● Additional medications as per local
medical director

OPTIONAL BASIC EQUIPMENT

This section is intended to assist EMS
providers in choosing equipment that
can be used to ensure delivery of qual-
ity prehospital care. Use should be
based on local resources. The equip-
ment in this section is notmandated or
required.

A. Optional Equipment

1. Glucometer (per state protocol)

2. Elastic bandages

● Nonsterile (various sizes)

3. Cellular phone

4. Infant oxygen mask

5. Infant self-inflating resuscitation
bag

6. Airways
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● Nasopharyngeal (12F, 14F)

● Oropharyngeal (size 00)

7. Alternative airway devices (eg, a
rescue airway device such as the
esophageal-tracheal double-lu-
men airway [ETDLA], laryngeal
tube, or laryngeal mask airway
[LMA]) as approved by local medi-
cal direction

8. Alternative airway devices for chil-
dren (few alternative airway de-
vices that have been approved by
the Food and Drug Administration
have been studied in children;
those that have been studied, such
as the LMA, have not been ade-
quately evaluated in the prehospi-
tal setting)

9. Neonatal blood pressure cuff

10. Infant blood pressure cuff

11. Pediatric stethoscope

12. Infant cervical immobilization de-
vice

13. Pediatric backboard and extrem-
ity splints

14. Topical hemostatic agent

15. Appropriate chemical, biological,
radiologic, nuclear, explosive per-
sonal protective equipment
(CBRNE PPE), including respira-
tory and body protection

16. Applicable chemical antidote auto-
injectors (at a minimum for crew
members’ protection; additional
for victim treatment based on lo-
cal or regional protocol; appropri-
ate for adults and children)

B. Optional Advanced Equipment

1. Respirator

● Volume-cycled, on/off operation,
100% oxygen, 40–50 psi pres-
sure (child/infant capabilities)

2. Blood-sample tubes, adult and pe-
diatric

3. Automatic blood pressure device

4. Nasogastric tubes, pediatric feed-

ing tube sizes 5F and 8F, sump
tube sizes 8F–16F

5. Pediatric laryngoscope handle

6. Size 1 curved (MacIntosh) laryngo-
scope blade

7. 3.5- to 5.5-mm cuffed endotracheal
tubes

8. Needle cricothyrotomy capability
and/or cricothyrotomy capability
(surgical cricothyrotomy can be
performed in older children in
whom the cricothyroid membrane
is easily palpable, usually by the
age of 12 years)

OPTIONAL MEDICATIONS

A. Optional BLS Medications

1. Albuterol

2. EpiPens

3. Oral glucose

4. Nitroglycerin (sublingual tablet or
paste)

B. Optional ALS Medications

1. Anxiolytic agents

2. Intubation adjuncts including neu-
romuscular blockers

INTERFACILITY TRANSPORT

Additional equipment may be needed
by ALS and BLS prehospital care pro-
viderswho transport patients between
facilities. Transfers may be done to a
lower or higher level of care, depend-
ing on the specific need. Specialty
transport teams, including pediatric
and neonatal teams, may include other
personnel such as respiratory thera-
pists, nurses, and physicians. Training
and equipment needs may be differ-
ent depending on the skills needed
during transport of these patients.
There are excellent resources avail-
able that provide detailed lists of
equipment needed for interfacility
transfer such as the American Acad-
emy of Pediatrics Guidelines for Air
and Ground Transport of Neonatal and
Pediatric Patients.

APPENDIX: EXTRICATION
EQUIPMENT

Adequate extrication equipment must
be readily available to the EMS re-
sponders but is more often found on
heavy rescue vehicles than on the pri-
mary responding ambulance. In gen-
eral, the devices or tools used for ex-
trication fall into several broad
categories: disassembly, spreading,
cutting, pulling, protective, and patient
related. The following is necessary
equipment that should be available ei-
ther on the primary response vehicle
or on a heavy rescue vehicle:

Disassembly tools

● Wrenches (adjustable)

● Screwdrivers (flat and Phillips
head)

● Pliers

● Bolt cutter

● Tin snips

● Hammer

● Spring-loaded center punch

● Axes (pry, fire)

● Bars (wrecking, crow)

● Ram (4 ton)

Spreading tools

● Hydraulic jack/spreader/cutter com-
bination

Cutting tools

● Saws (hacksaw, fire, windshield,
pruning, reciprocating)

● Air-cutting gun kit

Pulling tools/devices

● Ropes/chains

● Come-along

● Hydraulic truck jack

● Air bags

Protective devices

● Reflectors/flares

● Hard hats

● Safety goggles

● Fireproof blanket
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● Leather gloves

● Jackets/coats/boots

Patient-related devices

● Stokes basket

Miscellaneous

● Shovel

● Lubricating oil

● Wood/wedges

● Generator

● Floodlights

Local extrication needs may necessi-
tate additional equipment for water,
aerial, or mountain rescue.
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POLICY STATEMENT
Organizational Principles to Guide and Define the Child Health Care System and/or Improve the Health of All Children

Committee on Native American Child Health and Committee on Community Health Services

Ethical Considerations in Research With Socially Identifiable Populations

ABSTRACT. Community-based research raises ethical
issues not normally encountered in research conducted
in academic settings. In particular, conventional risk-
benefits assessments frequently fail to recognize harms
that can occur in socially identifiable populations as a
result of research participation. Furthermore, many such
communities require more stringent measures of benef-
icence that must be applied directly to the participating
communities. In this statement, the American Academy
of Pediatrics sets forth recommendations for minimizing
harms that may result from community-based research
by emphasizing community involvement in the research
process.

ABBREVIATIONS. IRB, institutional review board; NARCH, Na-
tive American Research Centers for Health; IHS, Indian Health
Service.

The term “community-based research” is used
to describe the conduct of research in commu-
nity settings (in contrast to research conducted

primarily in hospitals, clinics, or institutions specifi-
cally dedicated to medical research). Within the spe-
cialty of pediatrics, the Muscatine Study examining
the natural history of childhood obesity in a small
Iowa town is a well-known example.1 Generally,
such projects are embraced by communities because
of the perception in European cultures that scientific
enterprise is likely to yield information that is poten-
tially beneficial. However, there are communities in
North America in which cultural perceptions and
historical experience create a different, somewhat
hostile view of Western science and research. Such
communities commonly comprise persons of ethnic
minorities who may be economically disadvantaged,
culturally isolated, or politically underrepresented.
They may include people with strong ethnic/tribal
affinity living in relative geographic isolation (eg,
American Indian/Alaska Native individuals living
on reservations) or immigrants of common national
origin living within a specific urban neighborhood.
Although institutional review boards (IRBs) have de-
veloped well-recognized procedures to minimize
risk to individuals who participate in research stud-
ies, collective risks to members of specific geo-
graphic, racial, religious, or ethnic communities may

be overlooked. The purpose of this statement is to
outline the special research-related concerns of such
communities and to suggest means by which inves-
tigators working with socially identifiable communi-
ties can minimize risks and maximize benefits in-
volved with research. The considerations discussed
apply to the broad spectrum of research pursuits that
may take place in such communities.

SPECIAL RISKS TO SOCIALLY IDENTIFIABLE
POPULATIONS

Risks to socially identifiable populations or com-
munities generally can be subdivided into 2 areas:
external risks and intracommunity risks. Although
most researchers and IRB members have some famil-
iarity with the former, the latter are seldom under-
stood or regarded outside the community of inter-
est.2

External Risks
Harms inflicted by outsiders are the best-known

collective risk to people with a shared social or cul-
tural identity. Racism, with all its negative compo-
nents, is an obvious example of this sort of external
risk. However, investigators seldom appreciate that
the research enterprise may have unintended harms
on the ethnic, religious, and social well-being of iso-
lated or socially identifiable communities. These un-
intended harms may affect economic, social, legal,
and political life within such communities.

Economic Risks
The lay press and professional journals have given

considerable attention to the potential for employ-
ment and insurance discrimination on the basis of
genetic information uncovered in the course of ge-
netic research studies. Theoretically, individual re-
search participants and their communities may be
placed at risk by such activities. Although few cases
of genetic discrimination have been documented, it
continues to be a major concern.3 The same can be
said for other kinds of community-based research.
For example, documentation of a high prevalence of
human immunodeficiency virus infection or domes-
tic violence within a community could have impor-
tant adverse economic effects on that community,
ranging from increased insurance rates for commu-
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nity members to decisions by businesses to move
into or remain in that community.4

Social Risks
Studies that focus on community problems (eg,

drug abuse, human immunodeficiency virus infec-
tion, teen pregnancy, youth violence) run the risk of
stigmatizing such communities or inadvertently re-
inforcing common misconceptions about such com-
munities within the dominant culture. Community
members also may be harmed by the way they see
themselves or one another in light of data that em-
phasize negative aspects of community life and ne-
glect positive aspects of the community or culture. In
each case, these harms may disproportionately affect
children, whose cultural identity and self-esteem
may be closely linked. Genetic studies inadvertently
may limit community members in their opportuni-
ties for social interactions including marriage, adop-
tion efforts, and child-custody claims.

Legal and Political Risks
In the United States, American Indian and Alaska

Native persons share special social and political sta-
tus on the basis of their descent from the people who
inhabited the land before European contact. Issues of
tremendous social, political, and economic complex-
ity may be raised by research (including but not
limited to genetic studies) that challenges claims of
descent or status as original inhabitants of a specific
region (eg, the “Kennewick Man” discovered in
Washington state5). Thus, research findings or inter-
pretations that might be innocuous to some commu-
nities may threaten the existence of others.

Intracommunity Risks
As noted previously, intracommunity risks may

not be considered when IRBs review research involv-
ing human subjects, in part because intracommunity
harms are highly localized and often not evident to
those outside the community. Nonetheless, outside
involvement in local communities—even seemingly
beneficial interventions—can be highly disruptive to
existing social relationships. Although the involve-
ment of local community members on university
IRBs, encouraged by federal regulation, may reduce
the occurrence of such harms, it is unusual for com-
munities geographically removed from university
centers to have representation on university IRBs.
Perhaps the most important consideration from the
point of view of socially identifiable communities is
the risk to cultural and moral authority that may be
engendered by community members’ participation
in research.

Although informed consent by individuals partic-
ipating in research is the standard by which many
Europeans and Americans judge the ethical propri-
ety of research activities, many societies require col-
lective consensus and assent. Such considerations
were, for example, at the heart of the establishment
of the Iroquois Confederacy more than 500 years
ago.6 Collective assent is especially important when
research activities or findings may affect the whole
community. IRB standards and procedures that gov-

ern the protection of human subjects in scientific
research are based on the rights of individuals. Re-
search cannot be conducted without the informed
consent of individuals (or in the case of children, the
consent of their parents). However, in many in-
stances of community research, there are other ethi-
cal considerations of collective consensus and assent
that should be carefully considered and, where ap-
propriate, documented. For example, the University
of Washington’s IRB requires documentation that
appropriate letters of tribal support be presented for
research projects involving American Indian/Alaska
Native communities. Area offices of the Indian
Health Service (IHS), which also sponsor IRBs for
research conducted in their areas, maintain the same
requirement.

None of these considerations should be construed
to indicate that community consent may properly
override the autonomy of an individual who does
not wish to participate in research.

Involving community members and groups on the
research team from planning, through analysis, and
to dissemination of the results will help the research
team recognize potential risks to the community and
identify how best to avoid or minimize them.7

SPECIAL POTENTIAL BENEFITS TO SOCIALLY
IDENTIFIABLE POPULATIONS

In addition to having to consider unique aspects of
informed consent in socially recognizable communi-
ties, many indigenous populations desire a rethink-
ing of the concept of beneficence, that is, of doing no
harm while maximizing potential benefits.8 In con-
ventional views of research, an acceptable under-
standing of beneficence includes the notion that, al-
though the research may not directly benefit study
participants, it has significant potential to benefit
society as a whole or to benefit some portion of the
society (eg, people with a specific disease). Many
indigenous populations have expressed dissatisfac-
tion with this interpretation of beneficence and have
required, instead, that research proposals contain
concrete, well-defined plans for how the research
findings will be used to directly benefit the commu-
nity.9 In many instances, such requirements include
involvement by researchers in the community even
after the data-gathering phase of the research is com-
plete. Thus, for example, a study examining the im-
pact of violence in a neighborhood’s public schools
might be considered unacceptable if the investigators
proposing the study could not articulate clearly how
study results might be used to ameliorate the prob-
lem.

The early and continuing involvement of commu-
nity members and groups on the research team will
help the team recognize potential benefits to the
community and identify how best to maximize
them.7 The medical and public health literature con-
tains numerous examples of successful research part-
nerships established between academic organiza-
tions and socially identifiable communities. The
Kahnawake Schools Diabetes Prevention Project in a
Mohawk community in Canada is an excellent exam-
ple of the mutual benefits researchers and commu-
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nities derive from ethically sound community-based
research.7 Successful research projects have been un-
dertaken with community participation from the on-
set of the project, including writing the research pro-
posal and grant application.10 The establishment of
community members as principal investigators in
research projects was given further strength and
credibility by the recently combined IHS/National
Institutes of Health program for establishing Native
American Research Centers for Health (NARCH).
The NARCH initiative, which partners American In-
dian and Alaska Native tribes with academic centers
and other research institutions, identifies tribes as the
investigators and research institutions as partners, a
direct reversal of what has been common practice
until now. The National Institutes of Health-funded
Excellence in Partnerships for Community Outreach,
Research on Health Disparities and Training (Project
EXPORT) encourages the same approach with other
minority communities. The NARCH and Project EX-
PORT initiatives have the potential to promote the
benefits of national, multisite research partnerships
between academia and communities and to further
the impact of community-based, socially responsible
research.

In summary, the ethical conduct of research in
socially identifiable communities requires applica-
tion of standards not commonly used in biomedical
or social sciences research. These special consider-
ations are based on the cultural views of many such
communities, their historical experience with Euro-
pean-dominated cultures, and in many cases, the
unique political statuses of these communities. Im-
portant elements of the responsible conduct of re-
search in and with such communities include en-
gaging indigenous or other socially identifiable
communities as partners in the research enterprise,
developing common goals for researchers and com-
munity members, recognizing potential risks and
identifying how best to avoid or minimize them,
recognizing potential benefits and identifying how to
maximize and achieve them, and using knowledge
gained from the research to assist communities in
need. Investigators who are meticulous in observing
these standards almost invariably find that their re-
search goals are met while they are enriched by a
deeper knowledge of the unique histories and cul-
tures of their community partners.

CONSIDERATIONS
In addition to the aforementioned points, the fol-

lowing concepts should be considered by researchers
seeking to engage socially identifiable communities
in research activities.

1. Members of the research team and, where appro-
priate, research sponsors should strive to assist
community organizations in the designing and
implementing of interventions based on their re-
search findings. If, for example, the project has
examined the prevalence of hypertension among
obese adolescents in an inner-city community, re-
searchers should be encouraged to follow their

study with concrete assistance to the community
in addressing this problem.

2. Efforts should be made to include persons of eth-
nic minorities as researchers on these teams.
Given the small proportion of researchers of eth-
nic minorities, it is critical that mentorship oppor-
tunities be created for these individuals.

3. Researchers should offer their expertise to indi-
viduals in the community who may want to de-
velop their own research to address questions
raised by the original study.

4. Individual researchers are supported by academic
institutions that also have responsibilities to com-
munities. Institutions are strongly urged to create
and maintain educational, training, and funding
opportunities that facilitate the mentoring rela-
tionships necessary to enable communities to cul-
tivate researchers, particularly those of ethnic mi-
norities.

RECOMMENDATIONS
Several steps can be taken during the planning

phase of a community-based research project to min-
imize the aforementioned risks.11,12 It should be
noted that these recommendations may not be appli-
cable to every community. Communities sharing
identical views as the dominant culture (eg, a project
conducted in a neighborhood in suburban Boston)
may not require the same cautious and painstaking
approach. Thus, “community” here will refer to so-
cially identifiable groups (not necessarily living in
the same geographic region) for which there is a
reasonable possibility that group ethos concerning
research and/or community responsibility may dif-
fer from the dominant culture.

1. Members of the community should be consulted
in the planning of the research and the definition
of research objectives. Potential benefits to the
community should be articulated clearly and un-
ambiguously.13

2. Research participants should be considered part-
ners, not research subjects. Responsible members
of the community (eg, tribal health care leaders,
planners) should have ongoing oversight of the
project and be given responsibility for ensuring
adherence to the original goals of the project and
procedures designed to protect the community.
(Research that expects to use any resources of the
IHS [eg, IHS personnel, review charts, blood
work] must first comply with the IHS requirement
that the tribal government explicitly approve the
research.)

3. Community members should be the first to be
informed of study results. They should be active
participants in the analysis and interpretation of
data. To provide community members the oppor-
tunity to articulate their interpretation of study
findings, community members also should be
consulted about proper methods for publishing
and disseminating the data gathered in their com-
munity.

4. If there is potential that the results could be dam-
aging to a specific community, research investiga-
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tors should keep the community anonymous
when publishing and presenting the results.

5. Human research protection programs and IRBs
should utilize appropriate options provided
within the federal regulations (45 CFR 46) to guar-
antee that proper representation of community
interests is part of the ethical review process. This
often will require the recruitment of experts from
outside of the IRB to help in the review of com-
munity-based studies. Appropriate IRB review of
community-based research should also be pro-
moted and enforced within human research pro-
tection accreditation standards.
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Ethical Issues With Genetic Testing in Pediatrics

ABSTRACT. Advances in genetic research promise
great strides in the diagnosis and treatment of many
childhood diseases. However, emerging genetic technol-
ogy often enables testing and screening before the devel-
opment of definitive treatment or preventive measures.
In these circumstances, careful consideration must be
given to testing and screening of children to ensure that
use of this technology promotes the best interest of the
child. This statement reviews considerations for the use
of genetic technology for newborn screening, carrier test-
ing, and testing for susceptibility to late-onset condi-
tions. Recommendations are made promoting informed
participation by parents for newborn screening and lim-
ited use of carrier testing and testing for late-onset con-
ditions in the pediatric population. Additional research
and education in this developing area of medicine are
encouraged.

ABBREVIATIONS. IOM, Institute of Medicine; AAP, American
Academy of Pediatrics; CF, cystic fibrosis.

INTRODUCTION

The Human Genome Project formally began in
1990 with an original goal of mapping and
sequencing the complete set of human genes

by the year 2005. Remarkably, the sequencing of the
human genome essentially was complete in early
2000. The ultimate purpose of the research is to de-
velop more effective strategies for disease prevention
and treatment. However, the first practical applica-
tions of this knowledge will be expanded possibili-
ties for genetic testing for individual evaluation and
population screening. Although pediatricians are fa-
miliar with genetic testing for specific indications
and rare conditions, new generations of genetic tech-
nology will detect persons at increased risk for com-
mon conditions, such as cancer, hypertension, and
Alzheimer disease.1 Although genetic research offers
great promise for improvements in child health, the
use of new genetic tests in children must be consid-
ered carefully. In the absence of clearly beneficial
treatments or effective preventive strategies, genetic
testing of children and adolescents may not be justi-
fied. This statement reviews the potential uses of
genetic testing in children and offers guidance for
pediatricians on the appropriate applications of this
technology. This statement draws on analyses of eth-
ical issues in genetic testing by a number of influen-
tial bodies, including the National Academy of Sci-

ences,2 the President’s Commission for the Study of
Ethical Problems in Medicine and Biomedical and
Behavioral Research,3 the Institute of Medicine
(IOM),4 and the Working Group on Genetic Testing
for the National Human Genome Research Institute.5

Medical testing is familiar to physicians in the
routine practice of medicine. A legitimate question
may be raised whether genetic testing is sufficiently
different from other forms of testing to justify addi-
tional scrutiny. Several aspects of genetic testing
should be considered in this regard.6 First, genetic
information is familial. Thus, the test results of one
person have direct health implications for others
who are genetically related. Second, the risks of ge-
netic testing may not be obvious because the primary
risks are psychological, social, and financial. The
psychosocial risks include guilt, anxiety, impaired
self-esteem, social stigma, and insurance and em-
ployment discrimination. Third, genetic information
often has limited predictive power. Our genes inter-
act with our environments in complex ways, often
making predictions impossible about whether dis-
ease will develop or the severity of its manifesta-
tions. Finally, many genetic conditions remain diffi-
cult to treat or prevent, meaning the value of genetic
information may be limited for altering the clinical
care of the person. Genetic testing is not unique in
any of these respects, but the cumulative complexity
of these issues requires that genetic testing receive
careful consideration. Given these concerns, detailed
counseling, informed consent, and confidentiality
should be key aspects of the genetic testing process,
particularly when the benefits are uncertain. Because
young children are unable to discern the value of
genetic information for their own lives, particular
care must be exercised by parents and pediatricians
when making decisions about genetic testing for chil-
dren.

The American Academy of Pediatrics (AAP) be-
lieves pediatricians can best help children and par-
ents by working to promote child and parent under-
standing of relevant information, ensure privacy and
confidentiality for test results to the extent permissi-
ble by law, and provide or refer children for coun-
seling and testing only when it is in the best interest
of the child or when the legitimate interests of the
parents or family can be promoted without antici-
pated harm to the child. This statement addresses 3
potentially problematic applications of genetic test-
ing and screening: newborn screening, carrier testing
and screening, and predictive testing for late-onset
disorders.

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2001 by the American Acad-
emy of Pediatrics.
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NEWBORN SCREENING
The purpose of newborn screening for genetic dis-

orders is to limit the morbidity and mortality attrib-
utable to selected inherited diseases. Because new-
born screening programs are organized through state
governments, substantial variability in testing exists
between states.7 As new genetic tests become avail-
able, extensive consideration will be given to the
introduction of these tests into newborn screening
programs. Consistent with earlier guidelines on the
issue, the IOM report4 recommends that 3 principles
govern the introduction of new tests and the main-
tenance of established tests: 1) identification of the
genetic condition must provide a clear benefit to the
child; 2) a system must be in place to confirm the
diagnosis; and 3) treatment and follow-up must be
available for affected newborns.

The challenges of introducing new tests have been
brought into focus by discussions about the appro-
priateness of newborn screening for cystic fibrosis
(CF). In 1983, the Task Force on Neonatal Screening
of the AAP advised against the introduction of state
programs until the validity of screening tests and the
relative benefits and risks of newborn screening for
CF had been evaluated.8 A key question has been
whether detection of CF in the neonatal period im-
proves the long-term pulmonary or nutritional status
of affected children. The effects of false-positive re-
sults on parental anxiety also are a serious con-
cern.9–13 In addition, a small percentage of parents
may have a persistent misunderstanding of their
child’s risk for developing CF after a false-positive
newborn screen, and false-positive results may influ-
ence parental reproductive decisions.14 Thus, the jus-
tification for newborn screening for CF has been a
subject for debate, although several states, including
Wyoming and Colorado, have initiated programs. A
long-term study in Wisconsin demonstrated nutri-
tional benefits to early detection of CF, and reports
on the effects of screening for pulmonary function
are anticipated.15 Similarly, 19 states have intro-
duced newborn screening for congenital adrenal hy-
perplasia, and a number of studies are under way to
evaluate the sensitivity and specificity of different
approaches used by these programs16,17 and their
impact on the health of affected children.

The AAP recommends that new newborn screen-
ing tests be introduced in a carefully designed man-
ner that facilitates evaluation of the risks and benefits
of screening, including the efficacy of follow-up and
treatment protocols. The Wisconsin program for
evaluating CF screening was a model in this regard.
Furthermore, the AAP concurs with the IOM recom-
mendation that established programs be reviewed
periodically to consider the addition, elimination, or
modification of current screening modalities.4

A persistent ethical issue in newborn screening is
whether screening should be voluntary or manda-
tory. Whether programs are voluntary or mandatory
has significant implications for informed responses
to test results and for the integration of new tests into
established programs. A voluntary approach in this
context entails an informed decision by parents

about newborn screening. Wyoming and Maryland
are the only 2 states that require informed consent for
newborn screening, although 13 other states require
that parents be informed about newborn screening
before testing.18 A mandatory approach in this context
requires an explicit refusal of screening by parents
who object to this intervention. All states except
South Dakota permit parental refusal of newborn
screening for religious or personal reasons.18

The principal ethical justification offered for man-
datory screening is the claim that society’s obligation
to promote child welfare through early detection and
treatment of selected conditions supersedes parental
prerogatives to refuse this simple medical interven-
tion.19 An opposing argument maintains that parents
traditionally have broad discretion for making health
care decisions for their children. Although parents
do not have the prerogative to forgo effective treat-
ments for life-threatening conditions, they generally
have the prerogative to pursue a variety of options in
less threatening circumstances, including options
that some medical professionals would consider un-
wise. Furthermore, it is argued that the great major-
ity of parents will continue to be supportive of new-
born screening when they are informed adequately
of the risks and benefits.20 With continued broad
public support, approaches involving informed con-
sent (that is, parental permission21) may fulfill the
important goals of the programs and enhance pro-
gram quality while respecting traditional parental
prerogatives to be informed participants in health
care decisions for their children. In a study of new-
born screening in Maryland involving informed con-
sent, the majority of women preferred that permis-
sion be asked before screening, and the informed
refusal rate was only 5 per 1000 infants.22 In the
Maryland study, the consent process typically took 5
minutes or less of staff time. Additional research to
develop and evaluate models of parental education
and consent will be valuable.

Two potential advantages of obtaining informed
consent for newborn screening include more prompt
and efficient responses to positive results and an
ability to incorporate experimental tests into estab-
lished screening programs. Under current programs,
the information provided to parents about newborn
screening is often minimal. A significant source of
problems in newborn screening programs is slow or
uninformed responses to test results by parents and
physicians.23 If an informed consent process pro-
motes more thorough understanding of the implica-
tions of the tests, slow or inappropriate responses to
positive results may decrease. Second, advances in
genetic research will offer many additional tests for
consideration by newborn screening programs.24 The
relative risks and benefits of new tests will be uncer-
tain until adequate clinical research has been con-
ducted. In these circumstances, experimental tests
should be offered on a voluntary basis with informed
consent. Experimental tests could be integrated more
easily in screening programs that routinely sought
informed consent for newborn screening tests.

The IOM report suggests that it is appropriate for
states to mandate the offering of “established tests
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(eg, phenylketonuria, hypothyroidism) where early
diagnosis leads to improved treatable outcomes.”4

The AAP Committee on Genetics concurred that
state governments should mandate the offering of
tests (although some members of the Committee ex-
pressed the opinion that testing should be mandat-
ed).16 Consistent with the recent report of the New-
born Screening Task Force,25 the AAP recommends
that states evaluate an informed consent process for
newborn screening tests to foster parental education
and promote informed responses to test results.
Given the established efficacy of newborn screening
programs, it will be essential to demonstrate that
expanded education and consent function to enhance
the quality of these programs. Carefully conducted
pilot programs to document benefits and costs of
newborn screening and the frequency and conse-
quences of informed refusal of newborn screening
tests will be important. In addition, research to de-
velop an efficient and effective informed consent
process for newborn screening is necessary. Atten-
tion should be given to the education of women and
couples about newborn screening before the imme-
diate postpartum period. Publication and peer re-
view of this research will be appropriate before sub-
stantial changes in state health policy on this issue to
ensure that efficacy of screening programs is not
impaired. Informed consent in this context need not
involve a signed consent form for tests of established
value, but must include basic information on the
purpose of screening and the importance of prompt
responses to abnormal results.

CARRIER SCREENING
Medical technology permits the identification of

persons who are carriers for mutations in genes re-
sponsible for a variety of conditions, including Tay-
Sachs disease, muscular dystrophy, sickle cell ane-
mia, CF, and thalassemia major. Carrier testing and
counseling of prospective parents can permit in-
formed reproductive choices. A significant concern
raised by carrier screening programs is the possibil-
ity for individual and community misunderstanding
of the carrier state. Confusion about the difference
between being an asymptomatic carrier for a genetic
condition and being affected with the condition may
lead to stigma and discrimination, as well as to ad-
verse psychological reactions in those being
screened.26–28 An historical example is provided by
the carrier screening programs for sickle cell disease
in the 1970s in the United States that were not pre-
ceded by adequate broad-based education. The sub-
sequent misunderstanding of the benign nature of
being a sickle cell carrier by employers, insurance
companies, government agencies, and the commu-
nity being screened led to many cases of discrimina-
tion and stigmatization.3

To date, carrier testing or screening has not been
applied extensively to children or adolescents in the
United States. Theoretically, carrier testing or screen-
ing before the initiation of sexual activity would
increase the reproductive choices of those found to
be carriers in comparison with carrier testing during
pregnancy. However, children and adolescents may

be more psychologically vulnerable than adults to
knowledge of carrier status, and it remains uncertain
whether testing at younger ages would result in
changes in future reproductive behavior. Of note,
however, a report of 2 decades of carrier screening in
high school students in Montreal, Quebec, suggests
that many persons can effectively use the genetic
information in later reproductive decisions.29 Addi-
tional research is necessary to thoroughly evaluate
these issues in the US health care system and in a
variety of different cultures and ethnic communi-
ties.30 The AAP does not support the broad use of
carrier testing or screening in children or adoles-
cents. Carrier testing for the pregnant adolescent or
for the adolescent who is planning a pregnancy and
who has been fully informed of the benefits and risks
of carrier testing may be appropriate.

In some circumstances, carriers will be identified
through newborn screening programs. For example,
newborn screening for sickle cell disease will identify
infants who are carriers (in addition to those who are
homozygous for the disease). Reporting the infant’s
carrier status to parents has the theoretical advan-
tages of informing parents that they may be at risk
for bearing an affected child (if both parents are
carriers) and of enabling the family to be aware of the
child’s future reproductive risk. However, identifica-
tion of infants as carriers may lead to misinterpreta-
tion by parents and others, resulting in changes in
the parent-child relationship and social discrimina-
tion. Furthermore, parents should have the opportu-
nity to obtain or refuse their own testing for carrier
status (newborn screening should not be used as a
surrogate for parental testing). Finally, it remains to
be determined whether newborn screening results
can be used effectively years later when the person is
making reproductive decisions. The AAP concurs
with the IOM recommendations that newborns not
be screened for the purpose of determining carrier
status.4 Carrier status results that are obtained inci-
dentally should be conveyed to parents who have
undergone previous counseling and have given con-
sent. Newborn screening tests should be conducted
with adequate parental education, including infor-
mation about implications for genetically related per-
sons.

PREDICTIVE TESTING FOR LATE-ONSET
DISORDERS

Genetic technology provides the means to diag-
nose disorders that develop beyond infancy, includ-
ing some that become manifest only in adulthood.
Examples of late-onset diseases with a high degree of
predictability based on genetic tests include myo-
tonic dystrophy, hemochromatosis, polycystic kid-
ney disease, Huntington disease, and some cancers.
Furthermore, it soon may be possible to identify
genetic factors that increase the probability that com-
mon disorders, such as coronary artery disease, dia-
betes, stroke, hypertension, Alzheimer disease, forms
of colon and breast cancer, several psychiatric con-
ditions, and some rheumatoid diseases, will develop.

For some of these conditions, knowledge of risk
status may help persons reduce morbidity or risk of
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mortality. In addition, members of at-risk families
may benefit psychologically from learning that they
are not mutation carriers or from a reduction in
uncertainty if they are found to be mutation carriers.
However, a reduction in morbidity or mortality as a
result of genetic testing has not been demonstrated
for many conditions for which predispositional test-
ing is available.31,32 Whether current recommenda-
tions for prevention or early detection will be effec-
tive in this high-risk population remains unclear.
Furthermore, the knowledge of increased risk status
may trigger adverse psychological responses and,
potentially, discrimination by insurers, employers, or
others. For these reasons, the rapid introduction of
BRCA1/BRCA2 (which confer increased risk for
breast and ovarian cancer) and HNPCC (or heredi-
tary nonpolyposis colon cancer, which confers in-
creased risk for colon cancer) mutation testing into
clinical medicine for adults has been discour-
aged.33,34 The complexities of genetic testing and the
uncertain risks and benefits of the results support the
use of detailed genetic counseling for predictive test-
ing for late-onset disorders. Many adults choose not
to be tested for late-onset conditions, indicating that
we cannot presume that children would want or will
benefit from such testing.35,36 Further, testing in
childhood inappropriately eliminates the possibility
of future autonomous choice by the person and risks
stigma and discrimination. Unless there is antici-
pated benefit to the child, pediatricians should de-
cline requests from parents or guardians to obtain
predispositional genetic testing until the child has
the capacity to make the choice.37,38

GENETIC SERVICES
The Human Genome Project will foster the devel-

opment and rapid introduction of genetic tests into
clinical practice. The number of genetic counselors
and geneticists is insufficient for these professionals
to take primary responsibility for managing this
technology.39 As a result, primary care physicians
will need to expand their knowledge of genetics and
the benefits and risks of genetic testing.40

RECOMMENDATIONS
1. Established newborn screening tests should be

reviewed and evaluated periodically to permit
modification of the program or elimination of in-
effective components. The introduction of new
newborn screening tests should be conducted
through carefully monitored research protocols.

2. Genetic tests, like most diagnostic or therapeutic
endeavors for children, require a process of in-
formed parental consent and the older child’s as-
sent. Newborn screening programs are encour-
aged to evaluate protocols in which informed
consent from parents is obtained. The frequency
of informed refusals should be monitored. Re-
search to improve the efficiency and effectiveness
of informed consent for newborn screening is
warranted.

3. The AAP does not support the broad use of carrier
testing or screening in children or adolescents.
Additional research needs to be conducted on

carrier screening in children and adolescents. The
risks and benefits of carrier screening in the pedi-
atric population should be evaluated in carefully
monitored clinical trials before it is offered on a
broad scale. Carrier screening for pregnant ado-
lescents or for some adolescents considering preg-
nancy may be appropriate.

4. Genetic testing for adult-onset conditions gener-
ally should be deferred until adulthood or until
an adolescent interested in testing has developed
mature decision-making capacities. The AAP be-
lieves that genetic testing of children and adoles-
cents to predict late-onset disorders is inappropri-
ate when the genetic information has not been
shown to reduce morbidity and mortality through
interventions initiated in childhood.

5. Because genetic screening and testing may not be
well understood, pediatricians need to provide
parents the necessary information and counseling
about the limits of genetic knowledge and treat-
ment capabilities, the potential harm that may be
done by gaining certain genetic information, in-
cluding the possibilities for psychological harm,
stigmatization, and discrimination, and medical
conditions and disability and potential treatments
and services for children with genetic conditions.
Pediatricians can be assisted in managing many of
the complex issues involved in genetic testing by
collaboration with geneticists, genetic counselors,
and prenatal care providers.

6. The AAP supports the expansion of educational
opportunities in human genetics for medical stu-
dents, residents, and practicing physicians and
the expansion of training programs for genetic
professionals.4
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Ethics and the Care of Critically Ill Infants and
Children (RE9624)

AMERICAN ACADEMY OF PEDIATRICS

Committee on Bioethics

ABSTRACT. The ability to provide life support to ill children who, not long ago, would have died despite medicine's best efforts
challenges pediatricians and families to address profound moral questions. Our society has been divided about extending the life of
some patients, especially newborns and older infants with severe disabilities. The American Academy of Pediatrics (AAP) supports
individualized decision making about life-sustaining medical treatment for all children, regardless of age. These decisions should be
jointly made by physicians and parents, unless good reasons require invoking established child protective services to contravene
parental authority. At this time, resource allocation (rationing) decisions about which children should receive intensive care resources
should be made clear and explicit in public policy, rather than be made at the bedside.

Since the advent of means for supporting newborns with respiratory distress, neonatal and pediatric intensive care has helped tens of thousands
of children survive life-threatening illness and the rigors of major surgical intervention. For more than a decade, however, many responsible for
the health care of children have debated the appropriateness of applying life-sustaining medical technology (LSMT) to all critically ill children.
(The term LSMT here applies to methods of supporting life typically applied in intensive care units, such as the use of ventilators and
mechanical or pharmacologic support of circulation. The term critically ill here refers to disorders requiring such LSMT. Both terms defy
precise definition.) As a recent AAP policy statement[1] on forgoing LSMT notes, the value of such therapy may be uncertain, especially when
first considered. Good medical practice may favor initiation of LSMT until clarification of the clinical situation and relevant ethical values can
occur. Much discussion has focused on highly visible "selective nontreatment of handicapped infants"[2] and the responses of the federal
government, now known colloquially as the "Baby Doe" rules.[3,4] In the last few years, clinicians and the public also have become
increasingly concerned about the high costs, in terms of money, time, and psychosocial consequences, of neonatal and pediatric intensive care.

NEWBORNS AND INFANTS

        Much controversy has surrounded the treatment of newborns and older infants with readily identifiable medical problems, including
genetic disorders, malformations and deformations, and, to some extent, extreme prematurity and/or low birth weight. Scientific understanding
and improved technology have permitted reductions in mortality for infants affected by an enlarging list of conditions. A better appreciation of
what can be done to help many infants with disabilities and social considerations of fairness have led to the application of life-saving medical
interventions to critically ill newborns and infants who, not long ago, physicians might not have treated vigorously. Concern that some infants,
eg, those with Down syndrome and gastrointestinal obstruction, received insufficient treatment led to the federal legislation (the 1984 Child
Abuse Amendments) and regulations that sought to ensure appropriate medical therapy for all disabled infants.
        Looking back, the measures to prevent undue discrimination against disabled infants seem to have produced at least two unintended
consequences. First, it seems that many persons in the health care and child advocacy professions, along with the general public, misunderstand
the various federal and other legal requirements regarding treatment decisions for infants with critical illnesses.[5-7] Thus, misconceptions
about the Baby Doe rules may have become de facto benchmarks for treatment decisions about critically ill newborns and older infants. Second,
attention concentrated on saving the lives of infants, some with permanent, severe disabilities or neurodegenerative disorders, has hampered
sufficient attention to the possible overuse of LSMT.
        With regard to the first point, the actual language of the 1984 Child Abuse Amendments may permit more physician discretion than some
realize. Although the law mandates provision of LSMT to most seriously ill infants, it does provide for exceptions in the case of permanent
unconsciousness, "futile" treatment, and "virtually futile" therapy that imposes excessive burdens on the infant. Physicians, with parental
agreement, may even forgo giving hydration and nutrition when they think these measures are not "appropriate." (Quoted words and phrases
come directly from the law.[3])



        With regard to the second point, possible overuse of LSMT, several book-length studies,[8-11] one personal account from parents,[12] and
recent essays by pioneering neonatologists[13,14] have suggested that modern newborn care may, at times, constitute overtreatment. Articles
for the general public have communicated the same message.[15-17] As previously noted, after the Child Abuse Amendments of 1984, two
reports of a survey of neonatologists[5,6] indicated that many who specialize in the care of sick newborns believe they are legally constrained to
provide LSMT to infants, even when their medical judgments and the views of the parents concur that withholding treatment is preferable.
        Although many would like to have simply interpreted and easily applied substantive standards for clinical decisions about critically ill
infants, medical and moral complexity make such rules imprudent. Scientific uncertainty regarding outcome continues in the neonatal intensive
care unit. Some very tiny infants with documented brain insults, such as those that may occur with periventricular hemorrhage, defy
expectations and survive with no apparent clinical deficits. Available evidence, however, continues to indicate that the decreased mortality
brought about by neonatal intensive care has been accompanied by increased morbidity, ie, serious mental and physical limitations among
survivors that impose burdens on affected children and their families.[18,19] These factors also play legitimate roles in decision making.[20,21]
        A few well-publicized cases in the early 1980s led some to conclude that physicians and parents commonly denied beneficial treatment to
imperiled newborns. However, no reliable evidence that decisions endangering children have been widespread exists. Most cases of lethal
nontreatment seem to have involved infants with trisomy 21 and myelomeningocele.[22-24] However, by the early 1980s professional and
public views about infants with Down syndrome and spina bifida had generally shifted to favor treatment.[25] This view is supported by results
from a survey of pediatricians done in Massachusetts in the mid-1980s.[24]
        The AAP supports parental involvement in decisions about imperiled infants from the earliest possible moment. Obstetricians and
pediatricians need to inform and counsel parents about available options when prenatal diagnostic procedures identify disorders in fetuses.
Women may legitimately decide about the treatment they and their fetuses receive.[26,27] Once parturition occurs, parents continue to have a
vital role in decision making under the presumption that they accept responsibility for nurturing the infant and providing reasonable care.[28]
        The AAP believes that parents and physicians should make reasoned decisions together about critically ill infants using the principles of
informed parental permission recently articulated by the AAP.[29] Such decisions should consider the benefits and burdens of treatment
alternatives. Physicians should remember that many parents want a strong role in these decisions[30] and that parents may bring values to the
process that differ sharply from those of the physician. In rare instances, as required by law and sound ethical standards, it may be necessary to
invoke established child protective mechanisms if parents wish to forgo LSMT, physicians disagree, and the parties cannot resolve their
differences with help from subspecialists, ethics consultants, or ethics committees.

CHILDREN BEYOND INFANCY

        As with infants, two basic questions arise in the care of children beyond the first year: Which values and whose authority ought to govern
in medical treatment decisions about the critically ill? Published court cases indicate that parents have been permitted to exercise broad
discretion when acting on their children's behalf,[31-36] even when court-appointed guardians ad litem or other counsel opposed the parental
choice.[37-39] Laws in some states permit parents to execute advance directives on behalf of minors (Choice and Dying. State laws regarding
end-of-life decision making for minors. New York, NY: Choice and Dying; September 1995:1-2).[40] In addition to according due respect to the
beliefs, feelings, and needs of the family as expressed by parents, as children get older and acquire cognitive skill, experience, and emotional
maturity, their individual views deserve careful consideration. Sensitive clinicians and parents acknowledged this in the professional literature
as long as 20 years ago.[41]
        In the realm of pediatric critical care, the North American literature provides sparse evidence of systematic approaches to limiting
LSMT.[42,43] The pediatric intensive care unit, however, unlike the neonatal intensive care unit, has not been the focus of bureaucratic or
political debate and action. Pediatric intensivists and their colleagues and consultants in ethics have tended to make decisions about
discontinuing LSMT similar to the way clinicians, loved ones, ethicists, and the courts make such decisions for incompetent adult
patients.[44,45]

RESOURCE ALLOCATION AND DECISIONS TO LIMIT LSMT

        Recently, concerns about the high cost of critical care have led to attempts to manage critical care resources through the use of quantitative
indicators of prognosis.[46-51] Some physicians, administrators, and planners would like to use increasingly accurate statistical predictors of
outcome to exclude patients from receiving intensive care services. Indeed, population-based mathematical tools may prove helpful in
evaluating the effectiveness of various interventions, in comparing outcomes of similar treatments used at different sites, and in informing
parents of the probability of the outcome of treatment. Such studies, however, have an important inherent limitation--their results apply to
groups of patients, not individuals. In the absence of perfect outcome prediction (100% survival or death, based on experience with large
numbers of patients), statistical indicators cannot tell clinicians which particular patient will die or live (and with what residual problems).
Moreover, even overwhelming odds of success or failure of treatment cannot take into account the complex values that individuals, including
patients, family members, physicians, and other health care providers, bring to a treatment decision. Therefore, the AAP opposes the use of
these formulas as the principal determinants of whether individual patients receive intensive care.
        The controversy over the usefulness of critical care resources has been most poignantly highlighted by public debates about futile medical
treatment.[52-56] In these discussions, physicians and other care givers have demonstrated concern that medical resources are being used
inappropriately and that continued treatment violates deeply held beliefs about what properly constitutes professional activities. Others feel that
professional objections to so-called futile treatment masks prejudices about those who are disabled, who come from disadvantaged social
groups, or who are dying.
        The AAP thinks that judgments about which diagnostic categories of patients should receive or be denied intensive care based on
considerations of resource use are social policy deliberations and should be made after considerable public discussion, not ad hoc at the bedside.

CONCLUSIONS



        Our society has reached a consensus that some critically ill infants previously denied treatment should receive advanced medical and
surgical care. A large majority of physicians and other persons agree that most infants with Down syndrome with gastrointestinal obstruction
and most infants with myelomeningocele should have surgery and other treatment they need.
        There is less agreement, however, about how much treatment to provide other critically ill infants and children. Medical and public
controversy still rages about the appropriate limits, if any, to place on the treatment of extremely low birth weight and premature infants, about
infants with hypoplastic left heart syndrome,[57] about children with chromosomal abnormalities with known very limited life spans, about
infants with complex congenital abnormalities, and about children in the final stages of terminal cancer or other fatal chronic disorders. Many
think that laws, regulations, and government policies have unduly constrained parents and physicians from exercising reasonable judgments
about whether to forgo LSMT.
        A judicial and legislative consensus has developed that the values of patients, rather than those of physicians or policy makers, should
determine the extent of the application of LSMT.[58] As noted, some states have empowered proxy decision makers to execute advance
directives regarding LSMT on behalf of minors. Legislation and regulation about disabled infants conflict with the legal trends governing all
other patients. In the absence of compelling evidence that infants require special legal protection, the AAP thinks that parents of newborns
should have the same decision-making authority they have with older children.
        Limited resources may require equitable limits on medical treatment. Such restrictions require careful consideration of their social, cultural,
and economic consequences and deserve to be made at a public policy level, not at the bedside.

RECOMMENDATIONS

1. Decisions about critical care for newborns, infants, and children should be made similarly and with informed parental permission.
2. Physicians should recommend the provision or forgoing of critical care services based on the projected benefits and burdens of treatment,
recognizing that parents may perceive and value these benefits and burdens differently from medical professionals.
3. Decisions to forgo critical care services on the grounds of resource limitations, generally speaking, are not clinical decisions, and physicians
should avoid such "bedside rationing."

        However, because many in the American public think that our health care system spends excessively on critical care services, society
should engage in a thoroughgoing debate about the economic, cultural, religious, social, and moral consequences of imposing limits on which
patients should receive intensive care.
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Special Article

CME Practice parameter: Evaluating a
first nonfebrile seizure in children

Report of the Quality Standards Subcommittee of the
American Academy of Neurology, the Child Neurology

Society, and the American Epilepsy Society
D. Hirtz, MD; S. Ashwal, MD; A. Berg, PhD; D. Bettis, MD; C. Camfield, MD; P. Camfield, MD;

P. Crumrine, MD; R. Elterman, MD; S. Schneider, MD; and S. Shinnar, MD, PhD

Article abstract—Objective: The Quality Standards Subcommittee of the American Academy of Neurology develops
practice parameters as strategies for patient management based on analysis of evidence. For this practice parameter, the
authors reviewed available evidence on evaluation of the first nonfebrile seizure in children in order to make practice
recommendations based on this available evidence. Methods: Multiple searches revealed relevant literature and each
article was reviewed, abstracted, and classified. Recommendations were based on a three-tiered scheme of classification of
the evidence. Results: Routine EEG as part of the diagnostic evaluation was recommended; other studies such as
laboratory evaluations and neuroimaging studies were recommended as based on specific clinical circumstances. Conclu-
sions: Further studies are needed using large, well-characterized samples and standardized data collection instruments.
Collection of data regarding appropriate timing of evaluations would be important.

NEUROLOGY 2000;55:616–623

The Quality Standards Subcommittee (QSS) of the
American Academy of Neurology (AAN) seeks to de-
velop scientifically sound, clinically relevant practice
parameters for physicians for diagnostic procedures,
treatment modalities, and clinical disorders. Practice
parameters are strategies for patient management
that might include diagnosis, symptom, treatment,
or procedure evaluation. They consist of one or more
specific recommendations based on the analysis of
evidence.

Every year, an estimated 25,000 to 40,000 US
children experience their first nonfebrile seizure, a
dramatic and frightening event.1-4 This practice pa-
rameter reviews available evidence concerning the
value of diagnostic testing after a first nonfebrile
seizure in a child, and provides recommendations
based on this evidence. It addresses the evaluation of
children age 1 month to 21 years who have experi-
enced a first nonfebrile seizure that cannot be ex-

plained by an immediate, obvious provoking cause
such as head trauma or intracranial infection. Re-
ports concerning serum laboratory studies, CSF ex-
amination, EEG, CT, and MRI are reviewed. This
parameter concerns diagnostic evaluation; a subse-
quent parameter will focus on treatment of the first
nonfebrile seizure.

The seizure types covered by this parameter in-
clude partial (simple or complex partial, or partial
with secondary generalization), generalized tonic-
clonic, or tonic seizures. We are specifically not in-
cluding children diagnosed with epilepsy, defined as
two or more seizures without acute provocation. For
this reason, myoclonic and atonic seizures are ex-
cluded because they typically are not recognized un-
til there have been multiple occurrences. We defined
the first seizure using the International League
Against Epilepsy (ILAE) criteria to include multiple
seizures within 24 hours with recovery of conscious-
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ness between seizures.5 Children with significant
head trauma immediately preceding the seizure or
those with previously diagnosed CNS infection or
tumor or other known acute precipitating causes are
excluded. We excluded neonatal seizures (#28 days),
first seizures lasting 30 minutes or more (status epi-
lepticus), and febrile seizures, because these disor-
ders are diagnostically and therapeutically different.
The American Academy of Pediatrics has recently
published recommendations for evaluation of chil-
dren with a first simple febrile seizure.6

Description of process. An initial MEDLINE lit-
erature search was performed for relevant articles
published from 1980 to August 1996, using the fol-
lowing key words: epilepsy, seizures, convulsions,
magnetic resonance imaging, computed tomography,
electroencephalography, blood chemical analysis,
neurological examination, and diagnostic errors.
Standard search procedures were used, and sub-
headings were applied as appropriate. In addition,
the database provided by Current Contents was
searched for the most recent 6-month period. These
searches produced 279 titles of journal articles in
English, and 79 in non-English languages. An up-
dated MEDLINE search was performed in June 1997
and again in November 1998.

Titles and abstracts were reviewed for content re-
garding first nonfebrile seizures in children and
adults. Articles from the searches were identified for
review and additional articles from the references in
these primary articles were included. Articles were
excluded if they contained only data on adults with
established epilepsy, but references were reviewed
pertaining to adults with first seizures only, to both
children and adults with first seizures, and to chil-
dren with both new and established seizures. Two of
the articles published in non-English languages met
our criteria and were included. Of the articles re-
viewed from searches, bibliographies, and committee
member suggestions, 66 met the above criteria and
were included as references. The age ranges included
in the studies were variable, and most pediatric
studies included up to age 16 to 19 years. In most
reports, results were not broken down according to
subsets of age groups.

A new three-tiered scheme of classification of evi-
dence was developed specifically to be used for eval-
uation of diagnostic studies (Appendix 1). This
classification scheme was approved by the QSS of
the AAN and differs from one that has been used for
the assessment of treatment efficacy studies, which
largely pertains to randomized trials.

Each of the selected articles was reviewed, ab-
stracted, and classified by at least two reviewers.
Abstracted data included patient numbers, ages and
gender, timing of subject selection (prospective, ret-
rospective, or referral), case-finding methods, exclu-
sion criteria, seizure characteristics, neurologic
abnormalities prior to or after the seizure, evalua-

tions and results, and recommendations of the au-
thors. Methods of data analysis were also noted.

Goals of immediate evaluation. After stabiliza-
tion of the child, a physician must determine if a
seizure has occurred, and if so, if it is the child’s first
episode. It is critical to obtain as detailed a history
as possible at the time of presentation. The determi-
nation that a seizure has occurred is typically based
on a detailed history provided by a reliable observer
(Appendix 2). A careful history and neurologic exam-
ination may allow a diagnosis without need for further
evaluation. Children can present with seizure-like
symptoms that may not in fact represent actual sei-
zures, but rather breath-holding spells, syncope,
gastro–esophageal reflux, pseudoseizures (psycho-
genic), and other nonepileptic events. No single clin-
ical symptom can reliably discriminate between a
seizure and a nonepileptic event.7,8 Studies have in-
vestigated whether serum prolactin levels9,10 or crea-
tine kinase levels11 may help distinguish seizures
from nonepileptic events, but neither of these tests is
sufficiently reliable to use routinely.

The next goal of assessment is to determine the
cause of the seizure. In many children, the history
and physical examination alone will provide ade-
quate information regarding probable cause of the
seizure12 or the need for other tests including neuro-
imaging.13 The etiology of the seizure may necessitate
prompt treatment or provide important prognostic in-
formation. Provoked seizures are the result of an acute
condition such as hypoglycemia, toxic ingestion, intra-
cranial infection, trauma, or other precipitating factors.
Unprovoked seizures occur in the absence of such fac-
tors; their etiology may be cryptogenic (no known
cause), remote symptomatic (pre-existing brain abnor-
mality or insult), or idiopathic (genetic).

Laboratory studies. Evidence. In one Class I
study of 30 children ages 0 to 18 years, and 133
adults with seizures, of whom 24 (15%) had new
onset seizures, the standard diagnostic laboratory
workup, which included complete blood count (CBC),
serum electrolytes, blood urea nitrogen (BUN), creat-
inine, glucose, calcium, and magnesium, revealed
one case of hyperglycemia that was unsuspected clin-
ically14 (95% CI 0, 4.9%). This patient’s age was not
noted, nor were those with new onset seizures iden-
tified by age. Another prospective study of 136 new
onset seizure patients found no clinically significant
laboratory abnormalities in the 16 children in the
study who were ages 12 to 19 years15 (95% CI 0, 19%).

In two Class II studies including 507 children
with both febrile and nonfebrile seizures, results of
laboratory studies did not contribute to diagnosis or
management.12,16 In another Class II study including
65 children with new onset seizures not accompanied
by fever, one had a positive cocaine screen, and
seven had electrolyte abnormalities (additional data
supplied by the author of reference 17). Of these,
four children were hyponatremic and three were hy-
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pocalcemic. Of the four children with hyponatremia,
three had a history of illness, lethargy, or diarrhea,
and one had no specific symptoms. Of the three with
hypocalcemia, one (age 4 months) had clinical signs
of rickets, one (age 1 month) had multiple seizures,
and one (age 5 years) had a prolonged focal seizure.
An exception to the small number of abnormal labo-
ratory findings in the absence of specific suggestive
features is in the under 6 month age group. Hypona-
tremia (,125 mM/L) was found to be associated with
seizures in 70% of 47 infants younger than 6 months
in a Class II study.18

In a sample of 56 children with a first seizure, 40
of whom were febrile, there was one positive urine
toxicology screen of the 11 performed. None of 53
hematology tests (95% CI 0, 6%) and two of 96 (2%)
chemistry tests were found to be clinically significant
(both hyponatremia) (95% CI 0, 11%).19 In three
studies that included a total of 400 adults,19-21 only
27 (,7%) were found to have abnormalities of cal-
cium, sodium, glucose, BUN, or arterial blood gas
(ABG) determinations. Of these abnormalities, only
three were unsuspected on a clinical basis.

Conclusions. The fact that a first nonfebrile sei-
zure occurred in the absence of any suggestive his-
tory or symptoms in a child who is older than age 6
months and has returned to baseline has not been
shown to be sufficient reason to perform routine lab-
oratory testing in the child with a first nonfebrile
seizure. However, the number of children reported is
too small to be confident that in rare circumstances,
routine laboratory screening such as blood glucose
determination12,15,16 might not provide important infor-
mation, even without specific clinical indications.
There were only two reports of positive toxicology
screens, but no studies that systematically evaluated
the yield from doing routine toxicology screening in
children with first seizures. If no cause for the sei-
zure has been identified, it is important to ask ques-
tions regarding possible toxic ingestions or exposures.20

Recommendations.

• Laboratory tests should be ordered based on indi-
vidual clinical circumstances that include sugges-
tive historic or clinical findings such as vomiting,
diarrhea, dehydration, or failure to return to base-
line alertness.12,14,15,20 (Option)

• Toxicology screening should be considered across
the entire pediatric age range if there is any ques-
tion of drug exposure or substance abuse. (Option)

Lumbar puncture. Evidence. Lumbar puncture
(LP) is frequently performed in children in the pres-
ence of fever and seizures to rule out CNS infec-
tion.6,21,22 In the only report found giving the
frequency of positive spinal fluid examinations in
children with nonfebrile seizures, of 57 spinal fluid
samples in children ages 2 to 24 months following
nonfebrile seizures, 12.3% had .5 leukocytes/mm3 in
the CSF.23 These children did not have CNS infec-

tion. CSF glucose increased with seizure duration
and the range of CSF glucose was 32 to 130 mg/dL;
the range of CSF protein was 9 to 115 mg/dL.23 A
1993 AAN practice parameter regarding the value of
LP did not mention nonfebrile seizure as an indica-
tion for LP in either children or adults.21

Conclusions. There is no evidence regarding the
yield of routine LP following a first nonfebrile sei-
zure. The one study available (Class II) is limited in
size and age range. Recommendations based on age
and clinical symptoms are available from Class III
publications. In the very young child (,6 months), in
the child of any age with persistent (cause unknown)
alteration of mental status or failure to return to
baseline, or in any child with meningeal signs, LP
should be performed.6,21,22 If increased intracranial
pressure is suspected, the LP should be preceded by
an imaging study of the head.20

Recommendations.

• In the child with a first nonfebrile seizure, LP is of
limited value and should be used primarily when
there is concern about possible meningitis or en-
cephalitis. (Option)

EEG. Evidence. Of 10 Class I studies reviewed24-34

(references 26 and 27 were from the same study) and
one meta analysis,35 five studies addressed the prog-
nostic value of EEG in a population of children with
a first seizure.25-27,30,32,33 In four of these studies, epi-
leptiform discharges or focal slowing on the EEG
were predictive of recurrence.25,27,32,33 In children with
a cryptogenic (cause unknown) first seizure, 54% of
103 children with an abnormal EEG had a recur-
rence compared with 25% of 165 children with a
normal EEG ( p , 0.001).27 EEG abnormalities were
reported to be the best predictors of recurrence in
children who were neurologically normal; however,
abnormal neurologic examination25,26 and etiology26,36

were also strong predictors of recurrence. Several of
these studies indicated that the information pro-
vided by the EEG is useful for diagnosis of the event,
identification of a specific syndrome, and prediction
of long-term outcome.26,27,32,33

Of the four Class I studies of first seizures in
adults only, or in both children and adults, an abnor-
mal EEG was predictive for recurrence risk in three
studies.28,29,34 Inclusion of both an awake and a sleep
tracing, as well as hyperventilation and photic
stimulation,27,31,32,37-39 are recommended by the Amer-
ican EEG Society,38 as they increase the yield of ab-
normalities seen on EEG tracings.

A Class I study published in 1998 in children and
adults concluded that an EEG obtained within 24
hours of a seizure was more likely to contain epilep-
tiform abnormalities than one done later (51% ver-
sus 34%).34 The value of an EEG performed in the
emergency department shortly after a seizure was
addressed in two Class II studies of adult first sei-
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zure patients.40,41 In these studies, interpretation
was difficult in the presence of diffuse postictal slow-
ing,42 and an EEG done at that time was not helpful
in determining which patients should be admitted to
the hospital.40

A recent analysis of selected findings from several
of the Class I studies referred to above25-27,30,31 con-
cluded that an EEG should not be routinely per-
formed after a first seizure because it does not yield
sufficient information to alter treatment decisions.43

To reach this conclusion, the authors did not con-
sider evidence that the EEG result does in fact alter
treatment decisions. They assumed a treatment
threshold to be at an 80% risk of recurrence, and
used a univariate analysis. However, where the EEG
is used as one of several variables, it can identify
children with very high and very low recurrence
risks.25,26,32,35 The EEG is not used solely to determine
recurrence, but also helps differentiate a seizure
from other events, is essential to the diagnosis of a
syndrome, and provides information on long-term
prognosis; it influences the decision to perform sub-
sequent neuroimaging studies44 and may influence
counseling about management of the child.

Conclusions. The majority of evidence from Class
I and Class II studies confirms that an EEG helps in
determination of seizure type, epilepsy syndrome,
and risk for recurrence, and therefore may affect
further management decisions. Experts commonly
recommend that an EEG be performed after all first
nonfebrile seizures.39,45-47 It is not clear what the op-
timal timing should be for obtaining an EEG. Al-
though an EEG done within 24 hours of the seizure
is most likely to show abnormalities,34 physicians
should be aware that some abnormalities such as
postictal slowing that can be seen on EEG done
within 24 to 48 hours of a seizure may be transient
and must be interpreted with caution.

There is no evidence that the EEG must be done
before discharge from the emergency department;
the study may be arranged on an outpatient basis.
Epileptiform EEG abnormalities may be useful in
confirming that the event was a seizure; however, an
EEG abnormality by itself is not sufficient to make a
diagnosis that an epileptic seizure occurred, nor can
its absence rule out a seizure.46,47 The EEG is neces-
sary to determine the epilepsy syndrome and the
diagnosis of an epilepsy syndrome may be helpful in
determining the need for imaging studies.34 The EEG
is also useful in predicting the prognosis for
recurrences.20,39,45-47

It is not clear what the optimal timing should be
for obtaining an EEG. Although an EEG done within
24 hours of the seizure is most likely to show abnor-
malities, physicians should be aware that some ab-
normalities such as postictal slowing that can be
seen on EEG done within 24 to 48 hours of a seizure
may be transient and must be interpreted with
caution.

Recommendations.

• The EEG is recommended as part of the neurodi-
agnostic evaluation of the child with an apparent
first unprovoked seizure. (Standard)

Neuroimaging studies. Evidence—CT scans.
There were five Class I studies regarding imaging by
CT scan after a first seizure; the data pertained to
children32 and adults24,42,48 with first seizures, and to
adults and children over age 6 with both new onset
and established seizures.14 In the single Class I
study of first seizures in children, the abnormalities
(mostly atrophy) found in 12 children were “without
therapeutic consequences” (95% CI 0, 3%).32 In one of
the adult studies, 1.3% of the patients who had CT
scans were diagnosed with tumors,24 and in another,
of 62 patients there were three tumors seen on CT,
all in patients with abnormal neurologic examina-
tions.42 Of 119 adults who had CT scans after a first
generalized seizure, 20 had abnormalities that war-
ranted therapeutic intervention.48 In the Class I
study in which 19 CT scans were done in selective
cases (first seizures if greater than age 6 years, head
trauma, or focal seizure), there was one significant
abnormality (age of the patient was not given), a
subdural hematoma, not predicted by history and
physical examination.14

Of the 14 Class II studies, nine involved children
only (n 5 2559),17,19,49-56 four were of adults only (n 5
666),24,42,57,58 and one involved children and adults
(n 5 109).59 Only a small percentage of children in
these studies (0 to 7%) had lesions on CT that al-
tered or influenced management. These were most
commonly brain tumors, communicating or obstruc-
tive hydrocephalus, one subarachnoid and one poren-
cephalic cyst, and three children with cysticercosis.
The yield of abnormality on CT when the neurologic
examination and EEG were normal was 5 to 10%.50,54

In a Class II study in which seven children (14% of
children with nonfebrile seizures) had CT scans that
influenced management, five had focal or complex
partial seizures. Abnormalities on neuroimaging
were associated with a higher recurrence risk.54 In
one study of febrile and nonfebrile children, CT
scans were always normal in the absence of de-
fined risk factors such as known neurologic diagno-
sis, age ,5 months, or focal deficit.57 Focal lesions on
CT scans tended to be more commonly found in
adults (18 to 34%)40,48,57,58 than in children (0 to
12%),17,32,49,52,54-56 particularly when ordered for spe-
cific clinical indications. At least three studies pro-
vided evidence that MRI scanning was preferable to
CT51,54,60 in children following nonfebrile seizures.

Evidence—MRI. There was one Class I report re-
garding MRI in children presenting with a first sei-
zure54 and another Class I report of newly diagnosed
epilepsy in children.60 Of 411 children who presented
with a first seizure, 218 had neuroimaging studies.
Four had lesions seen on MRI or CT (two brain tu-
mors, two neurocysticercosis) that potentially altered
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management.54 When these four were excluded, 407
children remained in this Class I study. Of these, 58
children had an MRI scan, and 19 (33%) scans were
abnormal, but none of the children required inter-
vention on the basis of the neuroimaging findings. In
the Class I study of 613 children with newly diag-
nosed epilepsy, 273 had partial, generalized tonic
clonic, or generalized tonic seizures and came to
medical attention at the time of their first unpro-
voked seizure60 (additional data supplied by the
author of reference 60). Of these, 86% had neuro-
imaging, and none had abnormalities influencing
immediate treatment or management decisions. One
Class I study of 300 adults and children with first
seizures reported 43 MRI scans done in 59 children,
one showing hippocampal sclerosis and two showing
single gray matter heterotopic nodules (additional
data supplied by the author of reference 34).34 All
patients with generalized epilepsy had normal MRI
scans.34 In two Class II reports of retrospective eval-
uations of MRI in children with seizures, one of
which was limited to children with first seizures
only, abnormalities on MRI scan such as localized
atrophy, mesial temporal sclerosis, and brain malfor-
mation were common but did not mandate a change
in management.51,61 There were also six Class III
reports.39,46,62-65

It was consistently reported in the literature cited
above that the MRI was more sensitive than the CT
scan.39,51,54,60,62,63,65 MRI findings included atrophy, in-
farction, evidence of trauma, cerebral dysgenesis,
and cortical dysplasia. Authors of review articles
also emphasized a preference for MRI to exclude
progressive lesions such as tumors and vascular mal-
formations, or focal cortical dysplasia.39,62,63,65,66 Neu-
roimaging was recommended if there is a postictal
focal deficit not promptly resolving.46,66 A recently
published practice parameter on neuroimaging in
the emergency patient presenting with seizures re-
viewed literature primarily from adults but included

children. This parameter recommended “emergent”
neuroimaging if there was suspicion of a serious struc-
tural lesion, and that “urgent” neuroimaging should be
considered if there was no clear cause of the seizure.
This parameter states that if an emergent imaging
study is needed, it would be to detect hemorrhage,
brain swelling, or mass effect, conditions that are typi-
cally adequately imaged on CT.66 These recommenda-
tions were not restricted to any age bracket.

Conclusions. Although abnormalities on neuro-
imaging are seen in up to one third of children with a
first seizure, most of these abnormalities do not in-
fluence treatment or management decisions such as
the need for hospitalization or further studies (ta-
ble). Of available reported imaging results, from
Class I and Class II studies of children, an average of
about 2% revealed clinically significant findings that
contributed to further clinical management, the ma-
jority of which were performed because the seizure
was focal or there were specific clinical findings be-
yond the fact that a seizure had occurred (see the
table).

Thus, there is insufficient evidence to support a
recommendation at the level of standard or guideline
for the use of routine neuroimaging, i.e., imaging
performed for which having had a seizure is the sole
indication, after a first nonfebrile seizure in children.
However, neuroimaging may be indicated under
some circumstances either as an emergent or nonur-
gent procedure.

The purpose of performing an emergent neuroim-
aging study in the context of a child’s first seizure is
to detect a serious condition that may require imme-
diate intervention. The possible effects of emergency
medication used to treat the seizure must be taken
into consideration.

The purpose of performing a nonurgent neuroim-
aging study, which can be deferred to the next sev-
eral days or later, is to detect abnormalities that
may affect prognosis and therefore have an impact

Table Class I and II neuroimaging studies in children

Reference
No.

children Ages Class Method
No.

imaged
No. abnormal

(%)
95% CI

(%)

No. significantly
abnormal*

(%)
95% CI

(%)

Stroink et al., 199832 156 1 mo to 16 y I CT 112 12 (11) 9–12 0 0–3

Berg et al., 199960† 273 1 mo to 15 y I MRI/CT 236 27 (11) 10–13 0 0–1

King et al., 199834† 59 5 to 16 y I MRI 43 3 (3.9) 0–2 0 0–7

O’Dell et al., 199754 411 1 mo to 19 y I MRI/CT 218 44 (20) 18–22 4 (2) 2–2

Gibbs et al., 199349 964 2 mo to 17 y II CT 121 26 (21) 18–24 2 (2) 1–2

Yang et al., 197950 256 0 to 18 y II CT 256 84 (33) 30–36 7 (3) 2–3

McAbee et al., 198952 81 1 mo to 18 y II CT 81 6 (7) 6–9 4 (5) 4–6

Warden et al., 199756 158 Median 3.1 y II CT 158 10 (6) 5–7 0 0–2

Garvey et al., 199817 65 2 wk to 16 y II CT 65 11 (17) 16–24 7 (11) 11–17

Total 2423 1290 223 (17.3) 15–19 24 (1.9) 1–3

* Influencing treatment or management decisions.
† The author provided data regarding analyses of the children who presented with a first nonfebrile seizure.
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on long-term treatment and management.20,22 Fac-
tors to be considered include the age of the child, the
need for sedation to perform the study, the EEG
results, a history of head trauma, and other clinical
circumstances such as a family history of epilepsy.

Recommendations.

• If a neuroimaging study is obtained, MRI is the
preferred modality.50,51,54,60,62,63,65 (Guideline)

Emergent neuroimaging should be performed in a
child of any age who exhibits a postictal focal deficit
(Todd’s paresis) not quickly resolving, or who has not
returned to baseline within several hours after the
seizure.46,66 (Option)

• Nonurgent imaging studies with MRI should be
seriously considered in any child with a significant
cognitive or motor impairment of unknown etiol-
ogy, unexplained abnormalities on neurologic ex-
amination, a seizure of partial (focal) onset with or
without secondary generalization, an EEG that
does not represent a benign partial epilepsy of
childhood or primary generalized epilepsy, or in
children under 1 year of age.20,34 (Option)

Summary. In the child with a first nonfebrile sei-
zure, diagnostic evaluations influence therapeutic
decisions, how families are counseled, and the need
for hospital admission and/or specific follow-up
plans. This practice parameter has reviewed the
published literature concerning the usefulness of
studies following a first nonfebrile seizure in chil-
dren, and has classified the strength of the available
evidence. There is sufficient Class I evidence, which
involves a well executed prospective study, to pro-
vide a recommendation with the highest degree of
clinical certainty—i.e., a Standard—that an EEG be
obtained in all children in whom a nonfebrile seizure
has been diagnosed, to predict the risk of recurrence
and to classify the seizure type and epilepsy syn-
drome. The decision to perform other studies, includ-
ing LP, laboratory tests, and neuroimaging, for the
purpose of determining the cause of the seizure and
detecting potentially treatable abnormalities, will
depend on the age of the patient and the specific
clinical circumstances. Children of different ages
may require different management strategies.20,22

Future research. For most of the questions ad-
dressed by this parameter, evidence was insufficient
for making a strong recommendation for a standard
or guideline, particularly for laboratory studies. In
order to generate definitive evidence regarding the
value of routine (or selective) laboratory testing and
the use of routine neuroimaging studies, sufficiently
large samples allowing for adequate statistical power
to provide precise estimates (i.e., with narrow confi-
dence intervals) are needed. Neuroimaging studies
are needed to understand the significance of neuro-
nal migration defects in the context of a first seizure,
and are important because of the improved technical

ability of current MRI. In addition, prospective col-
lection of data using standardized treatment proto-
cols and standardized data collection instruments is
essential. Results of studies will only be helpful if
the patient sample and factors that resulted in inclu-
sion into or exclusion from the sample are well de-
scribed and documented. Ideally, large consecutive
series of well-characterized patients are needed for
the results to be accurate and generalizable. Finally,
future studies should present separate data from
children and adults, and it would be optimal for re-
sults in children to be presented by age groupings.

Appropriate timing as well as the choice of evalu-
ative studies have not been adequately studied. Chil-
dren may present as actively having a seizure when
brought to the emergency department, as postictal,
or as alert with a history of a possible seizure epi-
sode having occurred hours, days, or weeks previ-
ously. Data regarding the appropriate timing of
laboratory testing, neuroimaging, or EEG studies re-
quire adequate prospective studies of these specific
questions, with clearly defined entry criteria and a
common protocol for type and timing of evaluations.

Research studies with adequate sample sizes and
appropriate protocols that provide answers to these
questions may serve to reduce the expense and dis-
comfort of unnecessary testing in children with first
seizures, and, more importantly, by identifying ap-
propriate candidates, may improve the care and
management that these children receive.

Disclaimer. This statement is provided as an edu-
cational service of the American Academy of Neurol-
ogy. It is based on an assessment of current scientific
and clinical information. It is not intended to include
all possible proper methods of care for a particular
neurologic problem or all legitimate criteria for
choosing to use a specific procedure. Neither is it
intended to exclude any reasonable alternative
methodologies. The AAN recognizes that specific pa-
tient care decisions are the prerogative of the patient
and the physician caring for the patient, based on all
of the circumstances involved.
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Appendix 1
Classification of evidence

Class I. Must have all of a–d:
a. Prospective study of a well defined cohort which includes a

description of the nature of the population, the inclusion/exclusion
criteria, demographic characteristics such as age and sex, and
seizure type.

b. The sample size must be adequate with enough statistical
power to justify a conclusion or for identification of subgroups for
whom testing does or does not yield significant information.

c. The interpretation of evaluations performed must be done
blinded to outcome.

d. There must be a satisfactory description of the technology
used for evaluations (e.g., EEG, MRI).
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Class II. Must have a or b:
a. A retrospective study of a well-defined cohort which other-

wise meets criteria for Class 1a, 1b, and 1d.
b. A prospective or retrospective study which lacks any of the

following: adequate sample size, adequate methodology, a descrip-
tion of inclusion/exclusion criteria, and information such as age,
sex, and characteristics of the seizure.

Class III. Must have a or b:
a. A small cohort or case report.
b. Relevant expert opinion, consensus, or survey.
A cost-benefit analysis or a meta-analysis may be Class I, II, or

III, depending on the strength of the data upon which the analysis
is based.

Appendix 2
Outline for seizure assessment

Features of a seizure:

Associated factors
Age
Family history
Developmental status
Behavior
Health at seizure onset
Precipitating events other than illness—trauma, toxins
Health at seizure onset—febrile, ill, exposed to illness, com-

plaints of not feeling well, sleep deprived

Symptoms during seizure (ictal)
Aura: Subjective sensations
Behavior: Mood or behavioral changes before the seizure
Preictal symptoms: Described by patient or witnessed
Vocal: Cry or gasp, slurring of words, garbled speech
Motor: Head or eye turning, eye deviation, posturing, jerking

(rhythmic), stiffening, automatisms (purposeless repetitive move-
ments such as picking at clothing, lip smacking); generalized or
focal movements

Respiration: Change in breathing pattern, cessation of breath-
ing, cyanosis

Autonomic: Pupillary dilatation, drooling, change in respira-
tory or heart rate, incontinence, pallor, vomiting

Loss of consciousness or inability to understand or speak

Symptoms following seizure (postictal)
Amnesia for events
Confusion
Lethargy
Sleepiness
Headaches and muscle aches
Transient focal weakness (Todd’s paresis)
Nausea or vomiting

Appendix 3
Strength of recommendations

Standards. Generally accepted principles for patient manage-
ment that reflect a high degree of clinical certainty (i.e., based on
Class I evidence or, when circumstances preclude randomized
clinical trials, overwhelming evidence from Class II evidence that
directly addresses the issue, decision analysis that directly ad-
dresses the issue, or strong consensus of Class III evidence).

Guidelines. Recommendations for patient management that
may identify a particular strategy or range of management strat-
egies and that reflect moderate clinical certainty (i.e., based on
Class II evidence that directly addresses the issue, decision anal-
ysis that directly addresses the issue, or strong consensus of Class
III evidence).

Practice options. Other strategies for patient management for
which the clinical utility is uncertain (i.e., based on inconclusive
or conflicting evidence or opinion).

Practice parameters. Results, in the form of one or more spe-
cific recommendations, from a scientifically based analysis of a
specific clinical problem.

Appendix 4
Quality Standards Subcommittee Members: Gary Franklin, MD,
MPH—Co-Chair; Catherine Zahn, MD—Co-Chair; Milton Alter,
MD, PhD; Stephen Ashwal, MD; John Calverley, MD; Richard M.

Dubinsky, MD; Jacqueline French, MD; Gary Gronseth, MD;
Deborah Hirtz, MD; Robert G. Miller, MD; James Stevens, MD;
and William Weiner, MD.
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CLINICAL REPORT
GUIDANCE FOR THE CLINICIAN IN RENDERING PEDIATRIC CARE

Evaluating Infants and Young
Children With Multiple Fractures
Carole Jenny, MD, MBA, FAAP, for the Committee on Child Abuse and Neglect

ABSTRACT
Infants and toddlers with multiple unexplained fractures are often victims of
inflicted injury. However, several medical conditions can also cause multiple
fractures in children in this age group. In this report, the differential diagnosis of
multiple fractures is presented, and diagnostic testing available to the clinician is
discussed. The hypothetical entity “temporary brittle-bone disease” is examined
also. Although frequently offered in court cases as a cause of multiple infant
fractures, there is no evidence that this condition actually exists.

INTRODUCTION
When infants and toddlers present with multiple unexplained fractures, the dif-
ferential diagnosis can be difficult. Although child abuse is the most frequent cause
of multiple fractures in children in these age groups, bone diseases associated with
increased bone fragility can be subtle or difficult to diagnose. These children are
usually preverbal and cannot give a cogent history of their experiences. If abuse
has occurred, caregivers of young children may not be forthcoming with a truthful
history. On the other hand, family members of a child having an undiagnosed
bone disorder may not be able to explain any mechanism of injury and may be
completely bewildered by the injuries. Many parents of children with genetic or
metabolic bone disease report that they were initially accused of abusing their
children.1

DIFFERENTIAL DIAGNOSIS OFMULTIPLE FRACTURES IN INFANTS

Child Abuse
Any type of fracture can be caused by child abuse, although some fractures, such
as metaphyseal fractures and posterior rib fractures, are more frequently found in
abused children.2 A careful review of the clinical history and a careful examination
for other signs of abuse or neglect are important when child abuse is suspected.

Osteogenesis Imperfecta
Osteogenesis imperfecta is a heterogeneous family of diseases, usually caused by
mutations of the genes COL1A1 and COL1A2.3 These genes encode the chains of
type I collagen, which forms the structural framework of bone. Although it is a
genetic disease, the presentation of the disease within the same family can be quite
variable. Phenotypic expression of the disease depends on the nature of the
mutation, its relative abundance resulting from mosaicism, and its expression in
target tissues.4 Some types of osteogenesis imperfecta involve slow production of
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collagen, and the symptoms resolve or lessen after bone
growth stops.5 In addition, spontaneous mutations are
common, so there may be no family history of bone
disease. Table 1 lists the various signs and symptoms that
can be present in a case of osteogenesis imperfecta.

The diagnosis of osteogenesis imperfecta usually can
be made by obtaining a careful medical and family his-
tory, performing a physical examination, and interpret-
ing the results of appropriate biochemical and radio-
graphic analyses. Many patients with osteogenesis
imperfecta will have obvious diagnostic signs such as
osteopenia, bone deformities, and wormian bones of the
skull on radiographs. In addition, the classic metaphy-
seal lesions (planar microfractures through the primary
spongiosum) that are often seen in abused children are
not likely to be seen in children with osteogenesis im-
perfecta in the absence of obvious demineralization.6 In
some cases, the diagnostic signs of osteogenesis imper-
fecta can be quite subtle, and blue sclera (a sign found in
many but not all cases of osteogenesis imperfecta) can
also be seen in normal children with thin sclera.7

Osteogenesis imperfecta can be diagnosed by cultur-
ing of fibroblasts obtained from a skin biopsy. The cell
culture is analyzed to determine if normal amounts and
types of procollagen molecules are synthesized by the
cells.8 Eighty-seven percent of patients who are sus-
pected to have osteogenesis imperfecta on the basis of
clinical presentation will have abnormal collagen pro-
duction that is identified by using this method.9

The authors of a recent study examined results of
fibroblast cultures from skin biopsies that were obtained
in cases of suspected child abuse.10 In 138 children with
fractures, osteogenesis imperfecta was identified in 9
cases. In an additional 6 cases, osteogenesis imperfecta
could not be ruled out. Three of the 9 children with
osteogenesis imperfecta were not suspected to have the
disease before the collagen test was obtained. Rare cases
of spontaneous subdural hematomas have been reported
in children with osteogenesis imperfecta, presumably
because of abnormally fragile blood vessels resulting
from defective collagen.11 In children, retinal hemor-

rhages have been documented in the posterior portion of
the retina in nonabused children with osteogenesis im-
perfecta after accidental head trauma.12 These hemor-
rhages have been described as small, intraretinal, and
localized to the posterior pole of the retina. In contrast,
retinal hemorrhages seen in abusive head trauma are
often extensive, multilayered, and found from the pos-
terior pole of the retina extending out to the ora ser-
rata.13

A patient’s DNA can also be sequenced to locate mu-
tations of the COLA1A and COLA2A genes. This method
can detect abnormal alleles in up to 96% of cases of
serious osteogenesis imperfecta, but a genetic abnormal-
ity will be detected in only 60% of mild cases. In addi-
tion, approximately 5% of subjects without clinical os-
teogenesis imperfecta will have a sequence variation
identified.14

In cases of osteogenesis imperfecta that are identified
clinically, some patients who have abnormalities identi-
fied on analysis of their collagen will have a normal
result on DNA sequencing, and some patients with ab-
normalities found on DNA testing will not have abnor-
mal collagen test results. Both tests are expensive (ap-
proximately $2000 for collagen analysis and $3000 for
DNA analysis). Although the collagen test requires a skin
biopsy, the DNA sequencing can be performed on ve-
nous blood. Obtaining collagen test results takes 6 weeks
to 3 months, and the DNA test results take up to 6
months to obtain. When testing for osteogenesis imper-
fecta, the better test to order is not always obvious, and
each case should be considered individually. Consulta-
tion with a pediatric geneticist may be helpful in decid-
ing which children to test and which test to order.

In cases where abuse is obvious (eg, when other
abusive injuries are present or when abuse is witnessed),
testing for osteogenesis imperfecta is not usually neces-
sary.

Preterm Birth
Preterm infants have decreased bone mineralization at
birth, but after the first year of life, bone density nor-
malizes.15 Osteopenia of prematurity has been well de-
scribed as a complication in low birth weight infants,
particularly when prolonged parenteral nutrition is re-
quired.16 Osteopenia of prematurity is multifactorial.
Contributing factors can include inadequate calcium and
phosphorus stores, inadequate mineral intake to support
rapid growth, effects of medications used to treat com-
plications of preterm birth, and limited patient mobili-
ty.17–21 Osteopenia commonly presents between 6 and 12
weeks of postnatal age. The issue of multiple fractures in
preterm infants is complicated by the fact that these
infants have been reported to be at an increased risk of
abuse.22

TABLE 1 Signs and Symptoms of Osteogenesis Imperfecta

Fragile bones, with few, some, or many of the following findings:
Poor linear growth
Hypoplastic, translucent, carious, late-erupting, or discolored teeth
Blue sclera
Easy bruisability
Limb deformities
Scoliosis and/or kyphosis
Hyperextensible joints
Wormian bones
Hearing impairment as a result of otosclerosis
Inguinal and/or umbilical hernias
Triangular-shaped face
Macrocephaly
Demineralized bones
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Rickets
Vitamin D deficiency is an uncommon condition that
can be seen in infants who are solely breastfed and not
receiving vitamin supplements or in dark-skinned chil-
dren who are not exposed to adequate sunlight because
of lifestyle or geographic location. The American Acad-
emy of Pediatrics recently recommended that all breast-
fed infants receive daily vitamin D supplementation.23

Rickets can be diagnosed by typical changes on radio-
graphs, including cupping and fraying of the costochon-
dral junctions and epiphyses, demineralization, widened
epiphyses, and cortical thinning. Serum concentrations
of vitamin D metabolites are low, and alkaline phospha-
tase concentration is usually elevated. Other metabolic
diseases can also cause rickets.

Osteomyelitis
Osteomyelitis in infants can present as multiple lesions
at the metaphyses of the long bones, initially resembling
the classical metaphyseal lesions found in abused chil-
dren.24 Over time, the sites of infection change in ap-
pearance to lytic lesions of the bone. Other signs of
infection will be present, such as fever, increased eryth-
rocyte sedimentation rate, elevated C-reactive protein
concentration, and elevated white blood cell count.

Copper Deficiency
Preterm infants are born with lower stores of copper
than term infants.25 With their rapid rate of growth,
copper deficiency can occur, usually in the second 6
months of postnatal life. Copper deficiency can cause
pathologic fractures. Children with copper deficiency
also have severe sideroblastic anemia and often have
neutropenia. Obvious radiographic bone changes will
occur before fractures occur, including symmetrical cup-
ping and fraying of the metaphyses, osteopenia, subpe-
riosteal new bone formation, and delayed bone age.
Copper deficiency is not likely to occur in term infants of
normal birth weight in the absence of a severely re-
stricted diet or in the absence of an underlying genetic or
metabolic disease.

Fractures Secondary to Demineralization From Paralysis
Any child with paralysis of the limbs can be at risk of
fractures secondary to disuse demineralization, even
with normal handling.26 Often, these fractures are re-
ported to occur during physical therapy and range-of-
motion exercises. It can be difficult to distinguish be-
tween fractures caused by abnormally rough handling
and fractures that occurred accidentally in these fragile
children. When multiple fractures are recurring in dis-
abled children, rarely a trial change in caregivers may be
indicated to determine if the fractures can be prevented.
This is an extreme intervention and should be reserved
for very unusual circumstances.

Other Rare Conditions That Mimic Child-Abuse Fractures
Other conditions that can be confused with child abuse
include Menkes syndrome (kinky hair syndrome),
scurvy, osteopetrosis, hypophosphatasia, congenital syphi-
litic periostitis, leukemia, vitamin A toxicity, and meta-
bolic and kidney diseases that cause calcium wasting and
demineralization. Prolonged administration of prosta-
glandins, glucocorticoids, or methotrexate also can lead
to bony changes that resemble child abuse. These con-
ditions have very distinctive clinical presentations and
radiographic findings.27 Careful history, physical exami-
nation, and consultation with a pediatric radiologist may
avoid mistaking these conditions for child abuse.

HYPOTHESIZED CONDITIONS PRESENTED INMULTIPLE-
FRACTURE CASES
A few articles in the literature have hypothesized the
existence of a condition referred to as “temporary brittle-
bone disease.” One proponent of this theory claims that
an infant’s bones can be especially vulnerable to frac-
tures for a short period of time because of some un-
known metabolic abnormality, perhaps involving copper
metabolism.28 Another proposed explanation is that the
bones are fragile because of decreased fetal movement in
utero.29 Neither of these theories are supported by any
clinical or laboratory studies. The very nature of bone
maturation and development make it unlikely that
bones would quickly change from fragile to normal.
Temporary brittle-bone disease is neither clinically vali-
dated nor generally accepted by expert professionals and
should not be invoked to explain multiple fractures in an
infant.22

DIAGNOSING CHILD ABUSEWHEN A CHILD PRESENTSWITH
MULTIPLE FRACTURES
Child abuse is many times more common in the popu-
lation than osteogenesis imperfecta.30 Although osteo-
genesis imperfecta and other conditions should be con-
sidered, clinicians should not hesitate to report suspected
child abuse and institute protective measures even be-
fore the diagnostic workup is complete. When multiple
or suspicious fractures are detected, a complete skeletal
survey should be performed on any child younger than
2 years.31 Computed tomography or MRI of the head as
well as a careful retinal examination by an ophthalmol-
ogist should be considered. A complete blood cell count
and serum calcium, phosphorus, and alkaline phospha-
tase concentrations should be obtained, although the
alkaline phosphatase concentration may be elevated as a
result of the fractures. A serum 25-hydroxy-vitamin D
concentration can be obtained if rickets is suspected
because of radiographic findings or history. Serum cop-
per and ceruloplasmin concentrations should be ob-
tained if radiographic findings suggest copper deficiency.

In any case of suspected child abuse, liver-function
studies should be performed and amylase and lipase
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concentrations should be obtained to evaluate for possi-
ble occult abdominal injury.32 A urinalysis should be
performed to screen for occult blood. A careful physical
examination should be performed to document bruising
or other skin injury. If fractures stop occurring when the
child moves to a protected environment, the diagnosis of
bone disease is most likely ruled out, especially if the
child has begun walking and falling without refractur-
ing.

Bone densitometry might prove to be helpful in the
future, but at this time, no age-adjusted reference values
have been determined by studying a large population of
infants and children. The threshold level of decreased
mineralization that leads to increased fracturability is
unknown. Differences in bone size and shape in the
pediatric age group make densitometry results difficult
to interpret.33

If a child has an underlying bone disorder or disabil-
ity, child abuse can still coexist with the disease. Chil-
dren with disabilities have been shown to have an in-
creased risk of child abuse.34

Distinguishing child abuse from other conditions that
cause multiple or suspicious fractures requires the clini-
cian to have an open mind. Thoughtful and objective
evaluation of the clinical evidence is required. It is crit-
ical to remember that child abuse occurs in all racial and
socioeconomic groups. Physicians should not hesitate to
comply with state laws that require reporting of sus-
pected abuse.
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CLINICAL REPORT

Evaluation and Management of the
Infant Exposed to HIV-1 in the United
States

Peter L. Havens, MD, Lynne M. Mofenson, MD, and the Committee on Pediatric AIDS

ABSTRACT
The pediatrician plays a key role in the prevention of mother-to-child transmission
of HIV-1 infection. For infants born to women with HIV-1 infection identified
during pregnancy, the pediatrician ensures that antiretroviral prophylaxis is pro-
vided to the infant to decrease the risk of acquiring HIV-1 infection and promotes
avoidance of postnatal HIV-1 transmission by advising HIV-1–infected women not
to breastfeed. The pediatrician should perform HIV-1 antibody testing for infants
born to women whose HIV-1 infection status was not determined during preg-
nancy or labor. For HIV-1–exposed infants, the pediatrician monitors the infant
for early determination of HIV-1 infection status and for possible short- and
long-term toxicity from antiretroviral exposures. Provision of chemoprophylaxis
for Pneumocystis jiroveci pneumonia and support of families living with HIV-1 by
providing counseling to parents or caregivers are also important components of
care. Pediatrics 2009;123:175–187

INTRODUCTION
Each year in the United States, approximately 6000 pregnant women infected with
HIV-1 give birth. Implementation of effective, cost-saving1–3 preventive strategies
during pregnancy has reduced the risk of mother-to-child transmission (MTCT) of
HIV-1 to approximately 1% to 2%.4 Preventive strategies include universal HIV-1
antibody testing of all pregnant women and, for women who are infected with
HIV-1, (1) administration of antiretroviral (ARV) prophylaxis during pregnancy
and labor and to the infant for 6 weeks after birth; (2) elective cesarean delivery
before the onset of labor and before rupture of membranes for women with an
HIV-1 viral load of �1000 copies per mL before delivery; and (3) complete
avoidance of breastfeeding.5,6 These strategies have been outlined in a separate
American Academy of Pediatrics (AAP) policy statement titled “HIV Testing and
Prophylaxis to Prevent Mother-to-Child Transmission in the United States.”7 The
current clinical report offers companion guidance on the evaluation and manage-
ment of the HIV-1–exposed infant after birth.

The pediatrician plays a key role in prevention of MTCT of HIV-1 by (1)
identifying HIV-1–exposed infants even if the mother’s HIV-1 infection was not
recognized before delivery; (2) prescribing ARV prophylaxis for infants born to
HIV-1–infected women to reduce the risk of MTCT of HIV-1; and (3) further
reducing the risk of HIV-1 transmission by advising women with HIV-1 infection
not to breastfeed. In addition to standard pediatric care, the pediatrician is also
responsible for (1) monitoring of the infant for early determination of HIV-1
infection status, (2) evaluation for possible short- and long-term toxicities of in
utero and neonatal ARV exposure, (3) providing chemoprophylaxis for Pneumo-
cystis jiroveci pneumonia (PCP) as required, (4) administering vaccines as appro-
priate, and (5) supporting families living with HIV-1 infection, including providing counseling to parents or
caregivers. Care of the infant or child with perinatal infection with HIV-1 should be undertaken in consultation with
a pediatric HIV specialist.

Continuing technologic and medical advances in the prevention, diagnosis, and treatment of pediatric HIV-1
infection require an ongoing assessment and review of recommendations relating to management of infants known
to be exposed to HIV-1 infection. This report updates previous AAP guidelines.8
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IDENTIFICATION OF THE INFANT EXPOSED TO HIV-1

Identification of Maternal HIV Infection
Although there has been a dramatic decline in the num-
ber of new HIV-1 infections in infants in the United
States since 1994, when ARV prophylaxis was first doc-
umented to prevent MTCT,9 transmission continues to
occur.4 Many of these infant infections could have been
prevented if HIV-1 infection had been identified in their
mothers through adequate preconception and prenatal
care and if appropriate prophylactic interventions had
been performed. The Centers for Disease Control and
Prevention (CDC), the AAP, and the American College
of Obstetricians and Gynecologists recommend docu-
mented, routine HIV-1 antibody testing for all pregnant
women in the United States after notifying the patient
that testing will be performed, unless the patient de-
clines HIV-1 testing (“opt-out” consent or “right of re-
fusal”5,7,10). All HIV-1 antibody testing should be per-
formed in a manner consistent with state and local laws.
(A compendium of state HIV testing laws can be found at
www.nccc.ucsf.edu/StateLaws/Index.html.)

Identification of HIV-1 infection early in pregnancy
affords the greatest ability to treat the pregnant woman
for her HIV-1 infection for her own health and to pre-
vent MTCT of HIV-1. Rapid HIV-1 antibody testing al-
lows timely identification of HIV-1 infection in women
even late in pregnancy, during labor, or in the immedi-
ate postpartum period as well as rapid identification of
the exposed infant whose mother’s HIV-1 status is un-
known. The results can be available quickly enough to
allow successful ARV interventions, which can reduce
MTCT of HIV-1, when administered to the mother late in
pregnancy or during labor or even to the infant when
administered within the first few hours of life. Rapid
HIV-1 antibody testing should be immediately available
at all facilities with maternity services and/or a neonatal
care unit.

HIV-1 Testing of the Infant if the Mother’s HIV-1 Infection
Status Is Unknown
For newborn infants whose mother’s HIV-1 serostatus is
unknown, the newborn infant’s health care provider
should perform rapid HIV-1 antibody testing on the
mother or the infant with appropriate consent as re-
quired by state and local law. Test results should be
reported to health care providers quickly enough to
allow effective ARV prophylaxis to be administered to
the infant as soon after birth as possible but certainly
within 12 hours of life.5,7,11,12 ARV prophylaxis for
mother and newborn infant to prevent MTCT of HIV-1
should be administered promptly solely on the basis of a
positive rapid antibody test result, without waiting for
results of confirmatory HIV-1 testing. Initiation of
breastfeeding should be postponed while awaiting re-
sults of confirmatory testing. If confirmatory test results
are negative, then prophylaxis should be stopped and
breastfeeding may be initiated.

INTERVENTIONS FOR PREVENTION OF PERINATAL
HIV-1 TRANSMISSION

Maternal ARV Prophylaxis to Prevent Perinatal HIV-1
Transmission

Prenatal ARV Prophylaxis
In the United States, most pregnant women with HIV-1
infection receive care during the prenatal period, which
allows (1) institution of effective ARV prophylaxis for
the prevention of MTCT and ARV treatment if required
for maternal health, (2) decisions to be made regarding
optimal mode of delivery, and (3) counseling to the
mother not to breastfeed. Current US Public Health Ser-
vice guidelines for prevention of MTCT recommend use
of combination ARV regimens including at least 3 ARV
drugs during pregnancy and labor for all pregnant
women with HIV-1 infection. ARV agents are discontin-
ued for the mother after birth unless such therapy is
required for her own health, in which case ARV therapy
is continued by following guidelines for nonpregnant
HIV-1–infected adults. For women who are not being
treated with ARV drugs and who have very low viral
load (�1000 copies per mL), some experts would con-
sider use of zidovudine (ZDV) alone during pregnancy
for prophylaxis of MTCT, stopping the drug after
birth.6,13

Interventions During Labor and at Delivery
Intravenous ZDV should be administered to all pregnant
women with HIV-1 infection during labor even if they
receive combination ARV therapy during pregnancy and
viral load is undetectable, unless there is a contraindica-
tion to maternal receipt of ZDV. Intravenous ZDV is
started after the onset of labor or rupture of membranes,
or approximately 3 hours before an elective cesarean
delivery. There is no maximum time for use of intrave-
nous ZDV for women with prolonged labor. Intravenous
ZDV is administered at 2 mg/kg over the first hour and
then continued at 1 mg/kg per hour until delivery is
complete and the cord is clamped.

Elective cesarean delivery at 38 weeks’ gestation is
recommended for all HIV-1–infected pregnant women
with HIV-1 RNA levels of �1000 copies per mL near the
time of delivery (or who have unknown viral load),
irrespective of maternal prenatal ARV prophylaxis.6

For women who have HIV-1 infection first identified
at the time of labor, prompt initiation of maternal intra-
partum prophylaxis with intravenous ZDV, followed by
infant prophylaxis with ZDV for 6 weeks, is recom-
mended, because such treatment is associated with an
approximately 60% lower risk of MTCT of HIV-1 com-
pared with no prophylaxis.6,11,12,14 In this setting, some
experts may administer other ARV agents, in addition to
ZDV, to both the woman during labor and the newborn
infant. A detailed discussion of prophylaxis when the
mother has not received antepartum ARV prophylaxis is
provided in the US Public Health Service guidelines for
prevention of MTCT.6
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Infant ARV Prophylaxis
All HIV-1–exposed infants should receive postpartum
ARV drugs to reduce the risk of perinatal HIV-1 trans-
mission. The 6-week neonatal ZDV chemoprophylaxis
regimen is recommended for all HIV-1–exposed infants,6

and a quantity of drug sufficient to finish the full course
of prophylaxis should be supplied to the family before
hospital discharge. Insurance providers should provide
payment for this medication, and issues of availability of
payment should not prevent appropriate administration
of ARV agents.

In certain situations, some experts combine the
6-week infant ZDV prophylaxis regimen (Table 1)15,16

with additional ARV drugs. Such circumstances may
include those under which infants are born to mothers
(1) who received prenatal ARV drugs but had subopti-
mal viral suppression at delivery, (2) who have received
only intrapartum ARV drugs, (3) who have received no
antepartum or intrapartum ARV drugs, and (4) with
known drug-resistant virus. Combining the 6-week in-
fant ZDV with other ARV drugs may provide additional
efficacy for prevention of MTCT of HIV-1, but this re-
mains unproven in clinical trials. In addition, appropri-
ate formulations are not available for all ARV drugs,
dosing regimens for neonates are incompletely defined
for many drugs, and there are minimal data about the
safety of combination ARV drugs in the neonate. Com-
bination infant ARV prophylaxis, therefore, involves
balancing possible benefits of enhanced prevention of
MTCT of HIV-1 against risks of toxicity to the infant.

The most information about use of ARV combinations
in neonates is available for ZDV in combination with
single-dose nevirapine17–22 and the dual combination of
ZDV and lamivudine,23–27 which has been combined with
daily nevirapine (although there are no published data
on this last approach). Careful infant monitoring is
needed if combination drugs are provided, because there
may be enhanced hematologic toxicity from the combi-
nation of ZDV and lamivudine compared with ZDV
alone. Long-lasting resistance is possible if the infant is
already infected when prophylaxis is given, especially if
nevirapine is used.28 The US Public Health Service guide-
lines for prevention of MTCT of HIV-1 include an exten-
sive discussion of considerations for infant ARV prophy-
laxis regimens for different clinical scenarios and should
be reviewed for specific recommendations.6 If drugs in
addition to ZDV are considered, neonatal dosing recom-
mendations can be found in the Guidelines for the Use of
Antiretroviral Agents in Pediatric HIV Infection.16 Decisions

should be made in consultation with a pediatrician ex-
perienced in the care of infants and children with HIV-1
infection.

The administration of ZDV (possibly with other ARV
agents) to the infant should be initiated as soon as pos-
sible after birth but certainly within 12 hours after de-
livery.5,7,11,12 If the infant’s HIV exposure is recognized
between 12 and 48 hours after delivery, ZDV prophy-
laxis should be initiated in that time period. Initiation of
postexposure prophylaxis after 2 days of age is not likely
to be efficacious in preventing transmission. Data from
animal studies indicate that the longer the delay in in-
stitution of prophylaxis, the less likely that infection will
be prevented. In most animal studies, ARV prophylaxis
initiated 24 to 36 hours after exposure usually is not
effective for preventing infection.29–31 HIV-1 infection is
established in most perinatally infected infants by 1 to 2
weeks of age.32

The full 6-week course of infant ARV prophylaxis and
careful instructions for its administration should be pro-
vided to the family before discharge from the hospital. A
prescription and recommendations to purchase ZDV for
the infant are not adequate to ensure appropriate pro-
phylaxis. In some states, infants may not be registered
for insurance for a few weeks after birth, so even if the
family has insurance, coverage may not immediately be
available to pay for health care costs of the infant. Some
families have health insurance that covers inpatient
costs but not prescription medications. Outpatient phar-
macies may not stock the infant dosage form of ZDV. At
hospital discharge, the family should be supplied with
the medication itself, not just a prescription. Special
hospital programs to support this may need to be estab-
lished.

Avoidance of HIV-1 Infection From HumanMilk
Postnatal transmission of HIV-1 through ingestion of
human milk from a mother with HIV-1 infection is well
documented, with rates as high as 9% to 15% with
prolonged breastfeeding.33 In the United States, where
the risk of infant mortality from infectious diseases and
malnutrition is low and effective alternative sources of
feeding are readily available, women with HIV-1 infec-
tion, including those receiving ARV therapy, should be
counseled not to breastfeed their infants or donate their
milk. Although maternal ARV therapy has been shown
to reduce the concentration of cell-free HIV-1 in human
milk, such therapy does not affect the amount of cell-
associated virus in human milk, and there can be discor-

TABLE 1 Newborn Infant ZDV Dose for Prophylaxis of MTCT of HIV-115,16

Gestational Age at
Birth

Oral Dose, mg/
kg per Dose

Intravenous Dose,
mg/kg per Dose

Dosing Frequency Duration,
wk

�35 wk 2 1.5 Every 6 ha 6
�30 wk but �35 wk 2 1.5 Every 12 h, advancing to every 8 h at 2 wk of age 6
�30 wk 2 1.5 Every 12 h, advancing to every 8 h at 4 wk of age 6
a Although there are no definitive data in infants to show pharmacokinetic equivalence or equal therapeutic efficacy of administration of double
the standard oral ZDV dose twice daily, for term infants administration of ZDV 4mg/kg per dose twice daily instead of 2 mg/kg per dose every 6
hoursmay increase adherence to the regimen and could be consideredwhen there are concerns about adherence to drug administration to the
infant.26,77,78
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dance between plasma and human milk viral load.34 It is
not yet known whether maternal ARV treatment during
lactation will reduce the risk of HIV-1 transmission to
the infant via human milk. Ongoing studies are evalu-
ating this question.35 In addition, there is differential
penetration of ARV drugs into human milk. Some ARVs
have concentrations in human milk that are much
higher than concentrations in maternal plasma, and oth-
ers have human milk concentrations that are much
lower than in plasma or are not detectable.6,36 This raises
concerns about infant drug toxicity and the potential for
selection of drug-resistant virus within human milk.
Thus, in the United States, where safe alternatives to
breastfeeding are available, all HIV-1–infected women
should avoid breastfeeding.

Counseling the mother about the avoidance of
breastfeeding should occur in a culturally sensitive
manner. For some women, the prohibition to breast-
feed may be one of the most emotionally painful
components of their efforts to protect their newborn
infant from HIV-1 infection. Other mothers, particu-
larly those who have migrated from parts of the world
in which breastfeeding is nearly universal, may feel
that formula feeding their infant publicizes their
HIV-1 infection to family members or friends. Pedia-
tricians should recognize the possibility that advice to
not breastfeed may not always be followed and stress
the importance of compliance with this intervention
to prevent MTCT of HIV-1. Support for open commu-
nication regarding feeding practices is necessary to
ensure appropriate follow-up and testing of all infants.
Women should be educated regarding appropriate for-
mula feeding with a discussion of the affordability of
formula, including enrollment in the Special Supple-
mental Nutrition Program for Women, Infants, and
Children (WIC) when appropriate. Assistance from
social service agencies may be necessary to help with
education and support compliance.

CARE OF THE HIV-1–EXPOSED INFANT

Evaluation for Maternal Coinfections
At the time of the initial assessment of the infant, maternal
health information should be reviewed to determine if the
infant has been exposed to maternal coinfections, includ-
ing tuberculosis (TB), syphilis, toxoplasmosis, hepatitis B or
C, cytomegalovirus, or herpes simplex virus. Although
there is little information as to the relative transmission or
infection rates of such pathogens in infants of mothers with
HIV-1 infection, there is concern that reactivation of latent
infections in immunocompromised pregnant women may
cause increased risk of transmission to, and disease in,
exposed newborn infants. Diagnostic testing and treatment
of such coinfections in infants born to women with HIV-1
infection are based both on maternal findings and evalua-
tion of the infant.37 In the absence of suggestive history or
routine evaluation, specific laboratory testing for these
pathogens is not recommended.

Testing to Determine the Infant’s HIV-1 Infection Status
The early identification of HIV-1 infection in exposed
infants is important to allow early initiation of ARV and
adjunctive therapies and care as needed. Appropriate
HIV-1 diagnostic testing for infants and children younger
than 18 months differs from that for older children,
adolescents, and adults. Passively transferred maternal
HIV-1 antibodies may be detectable in an exposed but
uninfected infant’s bloodstream until 18 months of age.
Therefore, routine serologic testing of HIV-1–exposed
infants and children is generally only informative before
the age of 18 months if the test result is negative.

Assays that directly detect HIV-1 DNA or RNA (ge-
nerically referred to as HIV-1 nucleic acid amplification
tests [NAATs]) represent the gold standard for diagnostic
testing of infants and young children under the age of 18
months. With such testing, the diagnosis or the pre-
sumptive exclusion of HIV-1 infection can be established
within the first several weeks of life among nonbreastfed
infants. Although neonatal ARV use may decrease the
concentration of HIV-1 RNA in infant plasma in the first
6 weeks of life,38 HIV-1 DNA test results remain positive
even in individuals receiving combination ARV therapy
who have undetectable plasma HIV-1 RNA. The sensi-
tivity of both DNA and RNA testing is high,39,40 so either
can be used for the diagnosis of HIV-1 infection in in-
fancy.41 False-positive results with low-level viral copy
numbers have been described by using HIV-1 RNA as-
says,38,42,43 reinforcing the importance of repeating any
positive assay result to confirm the diagnosis of HIV-1
infection in infancy.16 False-negative results are also pos-
sible, and even infants with multiple negative HIV-1
NAAT results should be retested (perhaps by using a
different test) if clinical findings suggest the presence of
HIV-1 infection.

The Detection of Non–Subtype B HIV-1 and of HIV-2 by NAATs
For infants born to women known or suspected to have
acquired infection with non-B subtypes of HIV-1, use of
HIV-1 RNA assays may be preferable to the use of HIV-1
DNA assays for diagnostic testing. Women who acquire
HIV-1 infection in North America are most commonly
infected with HIV-1 subtype B.44 Women who acquire
HIV-1 outside of North America are often infected with
other HIV-1 subtypes. Subtypes C and D predominate in
southern and eastern Africa, subtype C on the Indian
subcontinent, and subtype E in much of Southeast
Asia.45 Currently available HIV-1 DNA polymerase chain
reaction (PCR) assays may be less sensitive in the detec-
tion of non-B subtype HIV-1, and false-negative HIV-1
DNA PCR assay results have been reported in infants
infected with non-B subtype HIV-1.46,47 Some of the
currently available HIV-1 RNA assays have improved
sensitivity for detection of non-B subtype HIV-1 infec-
tion, although even these assays may not detect all
non-B subtypes, such as the uncommon group O HIV-1
strain. When testing infants suspected of infection with
non-B subtype HIV-1, consultation with a pediatrician
experienced in the care of infants and children with HIV
infection is recommended.

HIV-2 is a retrovirus similar to HIV-1 and is found
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most commonly in western Africa. It is less virulent,
with a slower rate of progression of clinical disease and
lower rates of transmission from mother to child.48 If
infant infection with HIV-2 is suspected, specific HIV-2
virologic testing must be requested, because virologic
tests for HIV-1 will not identify HIV-2. Consultation with
the CDC via the state department of health may be
helpful in arranging this testing.

Timing of Diagnostic Testing in Infants With Known Perinatal
Exposure to HIV-1
It is recommended that diagnostic testing with HIV-1
DNA or RNA assays be performed at 14 to 21 days of age
and, if results are negative, repeated at 1 to 2 months of
age and again at 4 to 6 months of age.41 Viral diagnostic
testing in the first few days of life is recommended by
some experts to allow for the early identification of
infants with infection acquired in utero. For children
with negative virologic tests, many experts confirm the
absence of HIV-1 infection with HIV-1 antibody assay
testing at 12 to 18 months of age (Table 2).

An HIV-1 NAAT might be considered at birth or in the
first few days of life for infants at high risk of infection,
including those whose mothers received no ARV drugs
during pregnancy or when maternal prophylaxis was
started late in pregnancy or during labor or if the mother

had primary HIV-1 infection during pregnancy. In the
absence of maternal ARV therapy, as many as 30% to
40% of infants with HIV-1 infection can be identified by
48 hours of age.32,49 Infants with a positive virologic test
result at or before 48 hours of age are considered to have
in utero infection with HIV-1, whereas infants who have
a negative virologic test during the first week of life and
a subsequent positive test are considered to have intra-
partum infection.50 Cord blood specimens should not be
used for HIV-1 RNA or DNA testing, because they are
associated with an unacceptably high rate of false-posi-
tive test results.

If HIV-1 RNA or DNA testing of the newborn infant
was not performed shortly after birth, or if such test
results were negative, diagnostic testing with HIV-1
NAAT is delayed until 14 to 21 days of age, because the
diagnostic sensitivity of virologic assays increases rapidly
by 2 weeks of age. This change in assay sensitivity in the
first 2 weeks of life reflects the biology of MTCT, because
when HIV-1 is acquired at the time of delivery, NAAT
positivity may be delayed until at or after 14 days.50

Therefore, negative results of HIV-1 DNA PCR or RNA
tests performed before 14 days of age are less helpful in
excluding HIV-1 infection acquired at the time of birth
than are results of tests performed at or after 14 days of
age.51

TABLE 2 Evaluation and Treatment of the Infant Exposed to HIV-1 (Birth to 18 Months of Age), in
Addition to Routine Pediatric Care and Immunizations

Actiona Infant Age

Birth 14 d 4 wk 6 wk 8 wk 4 mo 12–18 mo

History and physical examinationb X X
Assess risk of other infections X
ARV prophylaxisc �
Recommend against breastfeeding X3
Hemoglobin or complete blood cell count X Xd Xd

HIV-1 DNA PCR or RNA assaye f Xg X h X
Initiate PCP prophylaxisi X
Enzyme immunoassay for antibody to HIV-1j X
a See text for detailed discussion of each action. If during this period the infant is diagnosed as HIV-1 infected, laboratory monitoring and
immunizations should follow guidelines for treatment of pediatric HIV infection.16,37
b Review maternal health information for possible exposure to coinfections (see text). Frequency of examinations is determined, in part, by
frequency of visits for immunizations in infancy.
c ARV prophylaxis is initiated as soon as possible after birth but certainly within 12 hours. ZDV prophylaxis is continued for 6 weeks, at which time
it is stopped.
d Checked at 4 weeks by some experts and rechecked at 8 weeks if the week 4 hemoglobin level was significantly low.
e All HIV-1–exposed infants should undergo virologic testing for HIV-1 with HIV-1 DNA PCR or RNA assays at 14 to 21 days of age and, if results
are negative, repeated at 1 to 2 and 4 to 6months of age to identify or exclude HIV-1 infection as early as possible. Any positive test result at any
age is promptly repeated to confirm the diagnosis of HIV-1 infection.
f HIV-1 DNAPCR or RNA assay testing in the first fewdays of life allows identification of in utero infection andmight be considered ifmaternal ARV
agents were not administered during pregnancy or in other high-risk situations. A negative test result at this age requires repeat testing to
exclude HIV-1 infection.
g If HIV-1 RNA or DNA testing of the newborn infant was not performed shortly after birth, or if such test results were negative, diagnostic testing
withHIV-1NAAT is delayed until 14 to 21 days of age, because the diagnostic sensitivity of virologic assays increases rapidly by the age of 2weeks.
A negative test result at this age requires repeat testing to excludeHIV-1 infection. Presumptive uninfected indicates negativeNAAT result at�14
days and �4 weeks (1 month) of age; definitive uninfected, negative NAAT result at �1 and �4 months of age (see text for complete details).
h No NAAT is needed at 8 weeks of age if previous test results at 2 and 4 weeks of age were negative. A single negative NAAT result at 8 weeks
identifies a presumptively uninfected infant.
i Infants diagnosed with HIV-1 infection should be given PCP prophylaxis until 1 year of age, at which time infants are reassessed on the basis of
age-specific CD4� T-lymphocyte count/percentage thresholds. Infants with indeterminate HIV-1 infection status should receive prophylaxis
starting at 4 to 6 weeks of age until they are deemed to be presumptively or definitively uninfected with HIV-1. Prophylaxis is not recommended
for infants whomeet criteria for presumptive or definitive lack of HIV-1 infection; therefore, an NAAT at 2 and 4weeks of age allows avoidance of
PCP prophylaxis if both are negative.
j Many experts confirm the absence of HIV-1 infection with a negative HIV-1 antibody assay result at 12 to 18 months of age.
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Management if an HIV-1 Virologic Test Result Is Positive
If any of the HIV-1 virologic test results are positive, an
immediate repeat HIV-1 NAAT is recommended to con-
firm the diagnosis of HIV-1 infection. A diagnosis of
HIV-1 infection can be made on the basis of 2 separate
blood samples, each of which is positive for HIV-1 DNA
or RNA. If infection is confirmed, a pediatric HIV spe-
cialist should be consulted for advice regarding ARV
therapy and care. HIV-1 disease can progress very rap-
idly in HIV-1–infected infants, and neither CD4 T-lym-
phocyte count nor HIV-1 RNA copy number are reliable
predictors of the risk of progression in infected infants.52

For this reason, current US pediatric HIV-1 treatment
guidelines state that combination ARV treatment is rec-
ommended for all HIV-1–infected infants younger than
12 months regardless of clinical symptoms and immu-
nologic or virologic measurements.16

Interpretation of Negative HIV-1 Test Results
On the basis of analysis of HIV-1 DNA PCR and HIV-1
RNA assay results from multiple studies, the CDC has
revised the case definition for exclusion of HIV-1 infec-
tion in infants for surveillance purposes.51 The defini-
tions supplied here are based on the CDC surveillance
definitions and are appropriate for the management of
children born to women with HIV-1 infection. These
definitions of exclusion of HIV-1 infection are only for
use in infants who do not meet the criteria for HIV-1
infection noted previously.

In nonbreastfeeding infants younger than 18 months
of age with no positive HIV-1 virologic test results, pre-
sumptive exclusion of HIV-1 infection is based on:

● 2 negative HIV-1 RNA or DNA virologic test results,
from separate specimens, both of which were obtained
at �2 weeks of age and 1 of which was obtained at �4
weeks of age; or

● 1 negative HIV-1 RNA or DNA virologic test result
from a specimen obtained at �8 weeks of age; or

● 1 negative HIV-1 antibody test result obtained at �6
months of age; and

● no other laboratory or clinical evidence of HIV-1 in-
fection (ie, no subsequent positive results from viro-
logic tests if tests were performed and no AIDS-defin-
ing condition for which there is no other underlying
condition of immunosuppression).

Infants or children with these test results are presump-
tively not infected with HIV-1, but further testing is
required to definitively exclude and then confirm the
absence of HIV-1 infection. In the unusual case of an
infant with a positive HIV NAAT result followed by a
negative test result, an expert in care of children with
HIV infection should be consulted for further testing
recommendations.

In nonbreastfeeding infants with no positive HIV-1
virologic test results, definitive exclusion of HIV-1 infec-
tion is based on:

● at least 2 negative HIV-1 RNA or DNA virologic test
results, from separate specimens, both of which were

obtained at �1 month of age and 1 of which was
obtained at �4 months of age, or

● at least 2 negative HIV-1 antibody test results from
separate specimens obtained at �6 months of age; and

● no other laboratory or clinical evidence of HIV-1 in-
fection (ie, no subsequent positive results from viro-
logic tests if tests were performed and no AIDS-defin-
ing condition for which there is no other underlying
condition of immunosuppression).

Infants or children with these test results are definitively
not infected with HIV-1, but follow-up testing allows
confirmation of that assessment.

Many experts confirm the absence of HIV-1 infection
with a negative HIV-1 antibody assay result at 12 to 18
months of age (see next section). For both presumptive
and definitive exclusion of infection, the child should
have no other laboratory (eg, no positive virologic test
results) or clinical (eg, no AIDS-defining conditions) ev-
idence of HIV-1 infection.

For breastfeeding infants, a similar testing algorithm
can be followed, with timing of testing based on the date
of complete cessation of breastfeeding instead of the date
of birth.

Role of HIV-1 Antibody Testing in HIV-Exposed Infants
In HIV-1–exposed infants who are not infected with
HIV-1, maternal HIV-1 antibodies transferred in utero
may persist until 18 months of age (seroreversion).
Many initially seropositive infants serorevert to HIV-1
antibody negativity by 12 months of age.53 Many experts
confirm the absence of HIV-1 infection with a negative
HIV-1 antibody assay at 12 to 18 months of age. If an
HIV-1–exposed infant who is not known to be infected
is tested at 12 months of age and is still antibody-posi-
tive, then testing should be repeated at 18 months of
age. Performing the first antibody test at 18 months of
age to confirm seroreversion may avoid the cost and
pain of performing 2 tests. Loss of HIV-1 antibody in an
infant with previously negative HIV-1 virologic test re-
sults definitively confirms that the infant is not infected
with HIV-1. Positive HIV-1 antibodies at 18 months of
age or older indicate HIV-1 infection. A positive antibody
test at or beyond 18 months of age in an infant with
infection previously excluded as outlined above suggests
that the infant was infected after infancy, such as
through breastfeeding, premastication of solid food by
an HIV-1–infected caregiver,54 or sexual abuse.

Prevention of PCP
PCP is the most common serious opportunistic infection
in HIV-1–infected infants and children. The highest in-
cidence of PCP in HIV-1–infected infants is during the
first year of life, with cases peaking at 3 to 6 months of
age.55,56 Chemoprophylaxis is highly effective in the pre-
vention of PCP. HIV-1–exposed infants should be con-
sidered for prophylaxis beginning at 4 to 6 weeks of
age.37

Infants diagnosed with HIV-1 infection should be
given prophylaxis until 1 year of age, at which time
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reassessment is made on the basis of age-specific
CD4� T-lymphocyte count/percentage thresholds. Tri-
methoprim/sulfamethoxazole is the drug of choice for
prophylaxis because of its high efficacy, relative safety,
low cost, and broad antimicrobial spectrum (Table 3; for
further discussion see “Guidelines for the Prevention
and Treatment of Opportunistic Infections Among HIV-
Exposed and Infected Children”37).

Infants with indeterminate HIV-1 infection status
should receive prophylaxis starting at 4 to 6 weeks of age
until they are deemed to be presumptively or defini-
tively uninfected (see previous section). Prophylaxis is
not recommended for infants who meet criteria for pre-
sumptive or definitive lack of HIV-1 infection. Thus, for
infants with negative HIV-1 NAAT results at 2 and 4
weeks of age (who are presumptively not infected with
HIV-1), PCP prophylaxis can be avoided altogether. If
PCP prophylaxis is started at 4 to 6 weeks of age in an
HIV-1–exposed infant with indeterminate HIV-1 infec-
tion status, prophylaxis can be stopped if the child sub-
sequently meets criteria for presumptive or definitive
lack of HIV infection (Table 4).

Prevention of TB
Although the bacille Calmette-Guérin (BCG) vaccine is
routinely recommended for administration at birth to in-
fants born in countries with a high prevalence of TB, it is
not routinely administered in the United States, where TB
exposure is uncommon. BCG immunization is not recom-
mended for infants born to women with HIV-1 infection in
the United States. BCG vaccine should not be administered
to infants and children with known HIV-1 infection be-
cause of its potential to cause disseminated disease.37 Coun-
seling should be provided to families originally from coun-
tries with endemic TB, because many will visit such
destinations and seek BCG vaccine during those trips.

The populations at risk for infection with HIV-1 and
TB overlap, and numerous studies have documented the
increased risk of TB in HIV-1–infected adults. Infants and
children with TB infection and disease are almost always
infected by an adult in their daily environment. There-
fore, information should be obtained regarding the TB
infection status of the mother and other household con-
tacts of all infants born to HIV-1–infected mothers.

TABLE 3 Regimens for PCP Prophylaxis in Infants37

Drug Dose Route Schedule

Trimethoprim-sulfamethoxazole Trimethoprim 150 mg/m2 per d,
with sulfamethoxazole 750
mg/m2 per d

PO Twice daily for 3 d/wk on consecutive days (eg,
Monday, Tuesday, and Wednesday) or on
alternate days (eg, Monday, Wednesday,
and Friday); alternatives: once daily for 3
d/wk or twice daily 7 d/wk

Dapsone 2 mg/kg PO Once daily
4 mg/kg PO Once weekly

Pentamidine 4 mg/kg IV Every 2–4 wk
Atovaquone
Infants 1–3 mo old 30 mg/kg PO Once daily
Infants 4–24 mo old 45 mg/kg PO Once daily

For further discussion, see “Guidelines for the Prevention and Treatment of Opportunistic Infections Among HIV-Exposed and Infected Chil-
dren.”37 PO indicates per os (by mouth); IV, intravenous.

TABLE 4 Sample Clinical Scenario for Evaluation and Treatment of
the Infant Exposed to HIV-1 in the United States

Timing
(Infant
Age)

Action Comment

Birth History and physical examination;
assess risk of other infections;
start ARV prophylaxis; check
hemoglobin level

HIV-1 NAATa is not needed at
birth in this setting,
because risk of in utero
transmission is low; for
infant whose mother had
high virus load during
pregnancy, consider HIV-1
NAAT at this time

14 d HIV-1 NAAT If result is negative, repeat at
4 wkb,c

4 wk HIV-1 NAAT If result is negative, HIV-1
infection is presumptively
excluded (given previous
negative result at �2 wk
of age)

6 wk Stop ARV prophylaxis PCP prophylaxis is not
needed if HIV-1 NAAT
result is negative at 14 d
and 4 wk of aged

8 wk No HIV-1 NAAT needed if
previous test results were
negative at 14 d and 4 wk of
age

A single negative result of
HIV-1 NAAT performed at
8 wk of age allows
presumptive exclusion of
HIV-1 infectione

4 mo HIV-1 NAAT If negative, HIV-1 infection is
definitively excluded in
the infant with previous
presumptive exclusion

12–18 mo Enzyme immunoassay for
antibody to HIV

To confirm the absence of
HIV infectionf

Scenario: infant born to an HIV-infected mother taking highly active ARV therapy since second
trimester, virus load undetectable the week before delivery, and mother received 3 hours of
ZDV intravenously before delivery.
a Either an HIV-1 DNA PCR or RNA assay.
b If any positive HIV-1 NAAT result, test is promptly repeated to confirm the diagnosis of HIV-1
infection (see “Management if an HIV-1 Virologic Test Result Is Positive”).
c Some experts recommend checking hemoglobin level or complete blood cell count at 2
weeks and/or 4 weeks of age. These more frequent measurements might be warranted for
preterm infants or if the baseline hemoglobin level is low.
d If no testingwasperformedbefore this or only a single testwasperformedbetween14days and6
weeks of age, start PCP prophylaxis at this point until HIV infection is presumptively excluded.
e If PCP prophylaxis was started because of indeterminate HIV-1 infection status from incom-
plete previous testing, it can be stopped when this 8-week test result is negative.
f Many experts confirm the absence of HIV-1 infection with a negative HIV-1 antibody assay
result at 12 to 18 months of age.
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HIV-1–exposed and –infected infants living in house-
holds with people who have had positive tuberculin skin
test (TST) results should be evaluated for TB with a TST
(5 tuberculin units of purified protein derivative) at 3
months of age and be retested at least once per year.37

Infants with a positive TST result or who have exposure
to a person who has active TB (regardless of the child’s
TST result) should be treated for latent TB infection
(after excluding active TB in the infant), according to
published guidelines.37,57 If the mother or a household
member has active TB that is of a contagious form
(smear-positive), the infant should be separated from
that person, if possible, until the person receives TB
treatment and is no longer contagious (becomes smear-
negative). Should the mother have documented hema-
togenous dissemination of TB, the infant should be eval-
uated for congenital TB following published guidelines.57

Consultation with a pediatric infectious disease expert
should be sought.

Immunizations
Immunization schedules for children 0 to 6 and 7 to 18
years of age are published annually (www.cdc.gov/vac-
cines/recs/schedules/default.htm). A schedule for HIV-
1–infected children is also published.37 All routine infant
immunizations should be given to HIV-1–exposed in-
fants. If HIV-1 infection is confirmed, then guidelines for
the HIV-1–infected child should be followed.37 All inac-
tivated vaccines can be administered safely to HIV-1–
infected children regardless of whether the vaccine is a
killed whole organism or a recombinant, subunit, tox-
oid, polysaccharide, or polysaccharide protein-conjugate
vaccine, and the usual doses and schedules are recom-
mended. Persons with severe cell-mediated immunode-
ficiency should not receive live-attenuated vaccines.
However, children with HIV-1 infection are at increased
risk of complications of varicella, herpes zoster, and
measles compared with immunocompetent children. On
the basis of limited safety, immunogenicity, and efficacy
data among HIV-1–infected children, varicella and mea-
sles-mumps-rubella vaccines can be considered for
HIV-1 infected children who are not severely immuno-
suppressed (those with CD4� T-lymphocyte percentages
of �15%).37 Note that the combined measles-mumps-
rubella-varicella (MMRV) vaccine is not recommended
for use in children with HIV-1. HIV-1–exposed and HIV-
1–infected infants should receive 1 of the live-attenuated
rotavirus vaccines at 2, 4, and 6 months of age (RotaTeq)
or at 2 and 4 months of age (Rotarix). The first dose
should be administered between 6 and 13 weeks of age,
and the last should be administered at no later than 32
weeks of age.37

Monitoring for Toxicity From in Utero and Neonatal ARV Drug
Exposure

Monitoring for and Management of Short-term Toxicity
During Infant ARV Prophylaxis
A baseline hemoglobin or complete blood cell and dif-
ferential count should be performed on the newborn
infant, because infants whose mothers have received

ARV agents during pregnancy are at risk of small but
measurable differences in several hematologic variables,
including hemoglobin level and neutrophil and lympho-
cyte counts.58 The risk of anemia and neutropenia is
greater in infants whose mothers were treated with
combination ARV therapy during pregnancy,59,60 but
anemia is also more common in infants whose mothers
were treated only with ZDV compared with infants
whose mothers received no ARV treatment during preg-
nancy.9 Nevertheless, the benefits of maternal ARV ther-
apy in prevention of MTCT of HIV-1 clearly outweigh
the risks of this hematologic toxicity in the newborn
infant.61,62

Anemia is the primary clinically important complica-
tion of the 6-week ZDV regimen in the neonate, but it is
unusual for the anemia to be clinically significant. Ane-
mia associated with ZDV prophylaxis resolves when ZDV
is stopped. Severe anemia that persists after prophylaxis
is stopped should be further evaluated for alternative
etiologies. Hematologic toxicity is more significant in
infants who were exposed to antepartum ZDV in com-
bination with other ARV drugs and in infants who re-
ceived both ZDV and lamivudine as infant prophylaxis
for 6 weeks.24,63 Although anemia is mild and asymptom-
atic in most term infants treated with ZDV, it may be
more severe in preterm infants or those with additional
medical problems.

Decisions about the timing of hematologic monitoring
of infants treated with prophylactic ARV agents after
birth depend on a number of factors, including baseline
hematologic values, gestational age at birth, clinical con-
dition of the child, receipt of concomitant medications,
and maternal antepartum therapy. Some experts re-
check hematologic values in a healthy infant who is
receiving 6 weeks of ZDV prophylaxis only if the child is
symptomatic, and others recheck hemoglobin and/or
neutrophil counts after 4 weeks of ZDV treatment, par-
ticularly if the infant was born preterm or if tri-
methoprim/sulfamethoxazole prophylaxis is anticipated.

If hematologic abnormalities are identified, decisions
on whether to continue infant ARV prophylaxis need to
be individualized. Considerations include the extent of
the laboratory abnormality, associated clinical symp-
toms, duration of infant prophylaxis already received,
the magnitude of the risk of HIV-1 infection in the infant
(as assessed by maternal receipt of ARV prophylaxis,
maternal viral load near delivery, and mode of delivery),
and availability of alternative interventions (eg, eryth-
ropoietin, red blood cell transfusion). Consultation with
a pediatric HIV-1 specialist is advised if early discontin-
uation of prophylaxis is considered.

Routine measurement of serum lactate concentration
in asymptomatic neonates to assess for potential mito-
chondrial toxicity is not recommended, because the clin-
ical relevance of increased lactate concentrations is un-
known, transient elevations return to normal, and
predictive value for later appearance of symptomatic
toxicity seems poor.64–67 However, should an infant de-
velop severe clinical symptoms of unknown etiology,
particularly neurologic symptoms, serum lactate concen-
tration should be determined. If the serum lactate con-
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centration is significantly abnormal in an infant with
compatible clinical symptoms, an expert in pediatric
HIV-1 infection should be consulted regarding potential
early discontinuation of prophylaxis. In most circum-
stances, prophylaxis should be continued unless there is
a compelling reason to stop.

Long-term Toxicity
Data remain insufficient to address the effect that expo-
sure to ZDV or other ARV agents in utero might have on
long-term risk of neoplasia or organ-system toxicities.
There are conflicting data regarding whether mitochon-
drial dysfunction is associated with perinatal ARV expo-
sure. Mitochondrial dysfunction should be considered in
children with perinatal ARV exposure who present with
severe clinical findings of unknown etiology, particularly
neurologic findings.67–74

Information regarding in utero and/or neonatal ARV
exposure should be part of the ongoing permanent med-
ical chart of the child, particularly for uninfected chil-
dren. Children with in utero ARV exposure who develop
significant organ-system abnormalities of unknown eti-
ology, particularly of the nervous system or heart,
should be evaluated for potential mitochondrial dys-
function.71,73 Follow-up of children with ARV exposure
should continue into adulthood because of the theoret-
ical concerns regarding potential for carcinogenicity and
teratogenicity of the nucleoside analog ARV drugs.
Long-term follow-up should include yearly physical ex-
aminations of all children exposed to ARV drugs.

Testing Family Members
On identification of an HIV-1 exposed infant, HIV-1
screening should be recommended and offered to all
immediate family members with unknown HIV-1 infec-
tion status, including the infant’s father (or mother’s
sexual partners) and all siblings. The age of the siblings
should not be a deterrent to testing, because it is possible
for perinatally infected children to remain asymptomatic
into adolescence.75,76

Counseling and Support
When counseling the mother of an HIV-1–exposed in-
fant, the pediatrician should take into account that the
diagnosis of HIV-1 infection may be recent for the
mother, whose infection may first have been identified
during or after pregnancy. The diagnosis has profound
implications for the mother and the family. If the mother
is not already receiving care for her HIV-1 infection, she
should be referred for appropriate care for herself. Some
families may require additional support because of HIV-
1–associated illness or death in other family members.

Other factors that may lead to an increased need for
social and psychological support services include pov-
erty, substance abuse, depression, social isolation, lack of
health care, unemployment, difficulty in finding hous-
ing, domestic violence, and fear of loss of existing sup-
ports and services, such as loss of support from a partner
or loss of employment, insurance, or health care cover-

age. Pregnant adolescents with HIV-1 infection are a
particularly vulnerable group.

For women and their families who have emigrated
from other countries, there are frequently additional
factors related to culture and concerns about immigra-
tion status. Many will have experienced or know of
stigmatization and discrimination against people with
HIV-1 infection and may have known individuals who
died because they did not have access to appropriate
ARV therapy. They may not have had experiences with
the type of medical care available to them in the United
States, which may lead to distrust or misunderstanding,
complicating care and follow-up of the infant.

When counseling new parents or caregivers of an
HIV-1–exposed infant, the pediatrician should provide
an outline of plans for medical care for the infant. Im-
portant topics to cover include medications to prevent
MTCT of HIV-1 and opportunistic infections, such as
PCP, as well as the schedule of follow-up visits for as-
sessment and laboratory assays (both for diagnosis of
HIV-1 infection and to check for any adverse effects of
ARV drug exposure). Mothers should be advised not to
breastfeed regardless of whether they are receiving ARV
drugs for treatment of their HIV-1 disease. Parents and
caregivers should be advised of the importance of
prompt assessment if the infant becomes ill. For the
infant in foster care, caregivers should have sufficient
information about the infant’s health, including HIV-1
exposure status, to ensure appropriate care.

Education should be provided regarding the lack of
transmission risk in family activities such as eating, bath-
ing, or sleeping together. The pediatrician has the op-
portunity to review prevention of HIV-1 transmission
through safer sex practices, including encouraging con-
dom use for all acts of sexual intercourse. Similarly,
review of, or referral for, risk-reduction practices regard-
ing injection drug use should be incorporated into visits
when appropriate. Education and planning regarding
future reproductive plans for the family, likely in collab-
oration with the family’s adult HIV and gynecologic and
obstetric providers, can minimize the risk of HIV-1 ac-
quisition for sexual partners and MTCT in future preg-
nancies.

The necessity of maintaining confidentiality should be
emphasized. There may be family members who are not
aware of the mother’s diagnosis, so caution should be
exercised in the labor and delivery unit and when dis-
cussing the management of the infant in the postpartum
unit. HIV-1 exposure and infection are not reasons for
exclusion from infant child care or school. Pediatricians
should discuss the need for planning for future care if
the mother were to become ill with her HIV-1 infection.

HIV-1 Exposure and Infection Status Reporting
By the start of 2008, name-based HIV-1 reporting to
state health departments is required in all states and
territories for surveillance purposes. Many require re-
porting pregnancy in HIV-1–infected women and also
require reporting the HIV-1 infection status of their in-
fants. Collecting the maternal ARV treatment history,
maternal demographics, labor and delivery record, and
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newborn records at the time of birth facilitates this re-
quired reporting. If reporting is delegated to another
party, the pediatrician should facilitate the necessary
information getting to the reporting provider.

SUMMARY

1. Whenever possible, maternal HIV-1 infection should
be identified before or during pregnancy, which al-
lows earlier initiation of care for the mother and for
more effective interventions to prevent MTCT. The
AAP recommends documented, routine HIV-1 anti-
body testing for all pregnant women in the United
States, after notifying the patient that testing will be
performed, unless the patient declines HIV-1 testing
(“opt-out” consent, or “right of refusal”). All HIV-1
antibody testing should be performed in a manner
consistent with state and local laws. In states where
laws and regulations require written informed ma-
ternal consent for testing, practitioners should work
to modify the laws or regulations to permit opt-out
consent.

2. If the mother’s HIV-1 serostatus is unknown at the
time of labor or birth, the newborn infant’s health
care provider should perform rapid HIV-1 antibody
testing on the mother or the newborn infant with
appropriate consent consistent with state and local
laws. The results should be reported to health care
providers quickly enough to allow effective ARV
prophylaxis to be administered to the infant as soon
as possible after birth but certainly by 12 hours after
birth.

3. ARV prophylaxis for the mother and newborn infant
should be administered promptly on the basis of a
positive rapid antibody test result without waiting
for results of confirmatory HIV-1 testing, and breast-
feeding should not be initiated. If the rapid test
result is positive, confirmatory testing should be per-
formed, and if confirmatory test results are negative
(indicating that the infant was not truly exposed to
HIV-1), then ARV prophylaxis should be stopped
and breastfeeding can be initiated.

4. In the United States, HIV-1–infected mothers should
not breastfeed their infants and should be educated
about safe alternatives.

5. Maternal health information should be reviewed to
determine if the infant may have been exposed to
maternal coinfections such as TB, syphilis, toxoplas-
mosis, hepatitis B or C, cytomegalovirus, or herpes
simplex virus. Diagnostic testing and treatment of
coinfections in the infant are based on maternal
findings and evaluation of the infant.37

6. Pediatricians should provide counseling to parents
and caregivers of HIV-1–exposed infants about
HIV-1 infection, including anticipatory guidance on
the course of illness, infection-control measures,
care of the infant, diagnostic tests, and potential
drug toxicities.

7. All HIV-1–exposed infants should undergo virologic
testing with HIV-1 DNA or RNA assays at 14 to 21
days of age, and if results are negative, tests should
be repeated at 1 to 2 and 4 to 6 months of age to
identify or exclude HIV-1 infection as early as pos-
sible. For children with negative virologic test re-
sults, many experts confirm the absence of HIV-1
infection with HIV-1 antibody assay testing at 12 to
18 months of age. If any test result is positive, the
test should be repeated immediately for confirma-
tion.

8. Initial testing in the first few days of life allows
identification of in utero infection and might be
considered if maternal ARVs were not administered
during pregnancy or in other high-risk situations. If
HIV-1 RNA or DNA testing of the newborn infant
was not performed shortly after birth, or if such test
results were negative, diagnostic testing with HIV-1
NAAT is delayed until 14 to 21 days of age, because
the diagnostic sensitivity of virologic assays increases
rapidly by 2 weeks of age.

9. For nonbreastfeeding infants and children younger
than 18 months with no positive HIV-1 virologic test
results, presumptive exclusion of HIV-1 infection is
based on 2 negative HIV-1 RNA or DNA virologic
test results from separate specimens, both of which
were obtained at �2 weeks of age and 1 of which
was obtained at �4 weeks of age; 1 negative HIV-1
RNA or DNA virologic test result obtained at �8
weeks of age; or 1 negative HIV-1 antibody test
result obtained at �6 months of age. If these test
results are negative, further testing is required to
definitively exclude HIV-1 infection.

10. For nonbreastfeeding infants and children younger
than 18 months of age with no positive HIV-1 viro-
logic test results, definitive exclusion of HIV-1 infec-
tion is based on 2 negative HIV-1 RNA or DNA
virologic test results from separate specimens, both
of which were obtained at �1 month of age and 1 of
which was obtained at �4 months of age, or 2
negative HIV-1 antibody test results from separate
specimens, both of which were obtained at �6
months of age. Further testing is suggested to con-
firm the absence of HIV-1 infection.

11. Many experts confirm the absence of HIV-1 infec-
tion with a negative HIV-1 antibody assay result at
12 to 18 months of age. These laboratory tests can
only be used to exclude HIV-1 infection if there is no
other laboratory or clinical evidence of HIV-1 infec-
tion (ie, no subsequent positive results from viro-
logic tests if tests were performed and no AIDS-
defining condition for which there is no other
underlying condition of immunosuppression).

12. For breastfeeding infants, a similar testing algorithm
can be followed, with timing of testing based on the
date of complete cessation of breastfeeding instead
of the date of birth.
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13. Infants born of HIV-1–infected mothers should be
considered for PCP prophylaxis beginning at 4 to 6
weeks of age. Infants with indeterminate HIV-1 in-
fection status should receive prophylaxis until they
are determined presumptively or definitively not to
be infected with HIV-1. Prophylaxis is not recom-
mended for infants who meet criteria for presump-
tively or definitively not infected with HIV-1 (see
“Interpretation of Negative HIV-1 Test Results”).

14. All infants exposed to ARV agents in utero or as
infants should be monitored for short- and long-
term drug toxicity.

15. Immunizations and TB screening should be pro-
vided for HIV-1–exposed infants in accordance with
published guidelines.37

16. HIV-1 testing should be offered and recommended
to family members of HIV-1–exposed infants.

17. The practitioner providing care for the HIV-1–ex-
posed or HIV-1–infected infant should consult with
a pediatric HIV-1 specialist. If the HIV-1–infected
mother is an adolescent, consultation with a practi-
tioner familiar with the care of adolescents is
advised.
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Clinical Report—The Evaluation of Sexual Behaviors
in Children

abstract
Most children will engage in sexual behaviors at some time during
childhood. These behaviors may be normal but can be confusing and
concerning to parents or disruptive or intrusive to others. Knowledge
of age-appropriate sexual behaviors that vary with situational and en-
vironmental factors can assist the clinician in differentiating normal
sexual behaviors from sexual behavior problems. Most situations that
involve sexual behaviors in young children do not require child protec-
tive services intervention; for behaviors that are age-appropriate and
transient, the pediatrician may provide guidance in supervision and
monitoring of the behavior. If the behavior is intrusive, hurtful, and/or
age-inappropriate, a more comprehensive assessment is warranted.
Some children with sexual behavior problems may reside or have re-
sided in homes characterized by inconsistent parenting, violence,
abuse, or neglect and may require more immediate intervention and
referrals. Pediatrics 2009;124:992–998

INTRODUCTION

Sexual behaviors in children range from normal and developmentally
appropriate to abusive and violent. Concerned parents often present to
the pediatrician’s office with questions about whether their child’s
sexual behavior is normal, whether the behavior indicates that the
child has been sexually abused, and how to manage such behavior.
Although earlier studies1,2 have suggested a strong correlation be-
tween sexual abuse and sexual behavior problems in children, more
recent studies3,4 have broadened this perspective, recognizing a num-
ber of additional stressors, family characteristics, and environmental
factors that are associated with intrusive and frequent sexual behav-
iors. Clinicians must first distinguish age-appropriate and normal sex-
ual behaviors from behaviors that are developmentally inappropriate
and/or abusive (sexual behavior problems). Children with sexual be-
havior problems require further assessment and more specialized
treatment approaches.

Sexual behaviors are common in children. More than 50% of children
will engage in some type of sexual behavior before their 13th birth-
day.5,6 In 1 retrospective study of 339 child welfare and mental health
professionals in which participants were asked about their own expe-
riences before 13 years of age, 73% recalled engaging in sexual behav-
iors with other children, 34% recalled showing their genitals to an-
other child, 16% recalled simulating intercourse with another child,
and 5% recalled inserting an object in the vagina or rectum of another
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child.7 Another study8 of female under-
graduates reported that 26% recalled
exposing themselves, 17% recalled un-
clothed genital touching, and 4% re-
called oral-genital contact during
childhood. Frequencies of childhood
sexual behaviors retrospectively re-
ported by adults may differ from
frequencies contemporaneously re-
ported by parents; recollection differ-
ences through time, personal accep-
tance of sexual behaviors as normal,
and the extent to which the behavior is
covert may explain some of the dis-
crepant results. Mothers who are
more educated and who acknowledge
that sexual behaviors in children can
be normal tend to report more sexual
behaviors in their children when com-
pared with mothers with fewer years
of education and less acceptance of
these behaviors.9 It is not clear
whether the mother’s acceptance of
certain sexual behaviors as normal af-
fects her observation of such behavior
or her response to such behavior; a
mother who is less accepting of sexual
behaviors may be less likely to report
such behavior or may modify her
child’s overt sexual behavior with dis-
approval or negative feedback.

Whether a child is brought to the pedi-
atrician’s office with a complaint of

sexual behaviors depends in part on
the parents’ knowledge and attitude
about the behavior. Several additional
factorsmodify the extent and nature of
the child’s sexual behavior: age of the
child, developmental stage of the child,
family environment, and parental be-
havior and response to the child. Some
children may display sexual behaviors
that are common and age-appropriate
but that can become problematic and
require intervention if the frequency is
such that the behavior is disruptive to
others.

DIFFERENTIATING NORMAL SEXUAL
BEHAVIORS FROM SEXUAL
BEHAVIOR PROBLEMS

Differentiating between normal and
problem sexual behaviors is a critical
role for the pediatrician (Table 1) and
may, at times, require more decisive
therapeutic evaluation and interven-
tion by a mental health professional.
However, normal sexual behavior and
sexual behavior problems are not al-
ways clearly dichotomous, and distin-
guishing victim from perpetrator is
not always unambiguous, especially
when both are children. All children in-
volved, however, do require assistance
and guidance from health care profes-
sionals as well as parents and schools.

Different terms have been used to
characterize sexual or “sexualized” be-
havior in children. Behavior such as
sexualized play may be within a range
of normal development among social
peers, especially at various critical
stages of growth and development,
and may only require adult guidance
and redirection. On the other hand,
sexual behavior problems are behav-
iors that are developmentally inappro-
priate, intrusive, or abusive; an alter-
native, less precise term is “sexual
acting out.” “Sexually reactive youth” is
a more descriptive and less inflamma-
tory term than “youth sex offenders” in
describing children and adolescents
with sexual behavior problems as a re-
sult of inappropriate sexual experi-
ences that include sexual abuse, expo-
sure to sexualized material, and/or
witnessing sexual activity by others.

Types of Sexual Behaviors

In a prospective study of children aged
2 to 5 years without a history of abuse
(determined by parental screening),
common sexual behaviors reported by
caregivers include touching their gen-
itals at home and in public, masturbat-
ing, showing their genitals to others,
standing too close, and trying to look
at nude people.9 These behaviors do

TABLE 1 Examples of Sexual Behaviors in Children 2 to 6 Years of Age

Normal, Common Behaviors Less Common Normal Behaviorsa Uncommon Behaviors in
Normal Childrenb

Rarely Normalc

● Touching/masturbating genitals
in public/private

● Rubbing body against others ● Asking peer/adult to engage
in specific sexual act(s)

● Any sexual behaviors that involve children
who are 4 or more years apart

● Viewing/touching peer or new
sibling genitals

● Trying to insert tongue in mouth while
kissing

● Inserting objects into
genitals

● A variety of sexual behaviors displayed on
a daily basis

● Showing genitals to peers ● Touching peer/adult genitals ● Explicitly imitating
intercourse

● Sexual behavior that results in emotional
distress or physical pain

● Standing/sitting too close ● Crude mimicking of movements
associated with sexual acts

● Touching animal genitals ● Sexual behaviors associated with other
physically aggressive behavior

● Trying to view peer/adult nudity ● Sexual behaviors that are
occasionally, but persistently,
disruptive to others

● Sexual behaviors that are
frequently disruptive to
others

● Sexual behaviors that involve coercion

● Behaviors are transient, few, and
distractable

● Behaviors are transient and
moderately responsive to distraction

● Behaviors are persistent and
resistant to parental
distraction

● Behaviors are persistent and child
becomes angry if distracted

a Assessment of situational factors (family nudity, child care, new sibling, etc) contributing to behavior is recommended.
b Assessment of situational factors and family characteristics (violence, abuse, neglect) is recommended.
c Assessment of all family and environmental factors and report to child protective services is recommended.
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not vary significantly when boys are
compared with girls across all age
groups, but they do diminish in both
boys and girls after 5 years of age.9

Children also engage in sexual behav-
iors that include other individuals,
such as putting their tongue in anoth-
er’s mouth while kissing, rubbing their
body against others, and touching chil-
dren’s and adults’ genitals, but these
behaviors are less common, occurring
in fewer than 8% of children 2 to 5
years old.9 Fewer than 1.5% exhibit any
of the following: putting the mouth on
genitals, asking to engage in specific
sex acts, imitating intercourse, insert-
ing objects into the vagina or anus, and
touching animal genitals.9 Such behav-
iors do not necessarily imply the child
has been sexually abused but do merit
further assessment. Among normative
study samples of children, all 38 sexual
behaviors that were studied were ob-
served in at least some of the chil-
dren,10,11 which suggests that there is
no single sexual behavior that is a pa-
thognomonic sign of sexual behavior
problems or abuse. Normal sexual be-
haviors usually diminish or become
less apparent with redirection and ad-
monishment from the parent, and al-
though such behaviors may result in
feelings of embarrassment in the
child, feelings of anger, fear, and anxi-
ety are uncommon.7

Sexual behaviors that involve children
who are developmentally dissimilar or
use of coercion and control by 1 child
are abusive.12 Distinct developmental
differences occur when children are at
least 4 years apart in age or cognitive
abilities. Children who are fewer than
4 years apart in agemay still engage in
abusive sexual contact when 1 child
uses physical force or threat of harm
against the other child. Abusive behav-
iors generally occur without other wit-
nesses, and threats to “keep the se-
cret” are common. Abusive sexual

behaviors require immediate and ef-
fective intervention.

Children with sexual behavior prob-
lems are more likely than children
with normal sexual behaviors to have
additional internalizing symptoms of
depression, anxiety, withdrawal, and
externalizing symptoms of aggression,
delinquency, and hyperactivity.9 This
association suggests that some sexual
behaviors occur within a continuum of
behavioral problems with multifacto-
rial causes.

Another group of children may engage
in a greater variety and frequency of
sexual behaviors that may be disrup-
tive to others but not necessarily abu-
sive. These behaviors are often noted
after a shift in caregiving environ-
ments; examples includechildrenplaced
in foster homes and children who at-
tend child care. Among children who
are not suspected victims of abuse,
more time spent in child care corre-
lates positively with the number and
frequency of observed sexual behav-
iors.9 Child care provides more oppor-
tunities for children to interact and ex-
plore each other in both sexual and
nonsexual ways.

Age

The variety and frequency of sexual be-
haviors increases in young children up
to 5 years of age and then decreases
gradually thereafter.9 In 1 normative
study of 1114 children aged 2 to 12
years, a greater variety and frequency
of sexual behaviors were reported by
parents of boys and girls aged 2 to 5
years when compared with parents of
children aged 6 to 9 and 10 to 12
years.3 These data do not necessarily
suggest that sexual behaviors are
more common among young children
but may reflect differences in observa-
tion patterns by parents and display
tendencies by young children. Younger
children are less aware of breaches in
personal space and how their behav-

ior may be construed as sexual or in-
appropriate. Reactions from others of
embarrassment and shame may be
misinterpreted as positive responses,
prompting the child to persist in the
sexual behavior.

FACTORS THAT AFFECT FREQUENCY
AND TYPES OF SEXUAL BEHAVIORS

In addition to the child’s developmen-
tal level and child care environments,
other factors influence the frequency
and types of sexual behaviors mani-
fested by children. Family sexuality
and attitudes toward nudity; exposure
to sexual acts or materials; extent of
supervision; stressors, including vio-
lence, parental absence because of
incarceration, death, or illness; and
abuse can affect sexual behaviors in
children.3,7

Situational Factors

Depending on the child’s developmen-
tal level, changes in environment and
situations may result in an increase in
sexual behaviors. Preschool-aged chil-
dren are naturally inquisitive and un-
dergo periods of enhanced awareness
of their environments. Recognition of
physiologic gender differences occurs
during this time and contributes to
inquisitive viewing and touching of
other children’s genitals. This curiosity-
seeking behavior tends to occur within
the context of other similar, nonsexual
explorations. The birth of a new sib-
ling, suddenly viewing another child or
adult in the bathroom, or seeing their
mother breastfeed can trigger or
amplify children’s sexual behaviors.
These behaviors tend to be transient
and distractible and diminish once
the child understands that such behav-
iors are inappropriate, particularly for
public viewing.

Environments in Which Sexuality Is
More Open

Children who reside in homes in which
there is family nudity, cobathing, or
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less privacy when dressing, going to
the bathroom, or bathing or in which
sexual activities are occurring openly
are more likely to openly engage in
sexual behaviors.3 Similarly, children
from homes with readily accessible
pornographic materials or poor su-
pervision of children’s access to such
materials may use age-inappropriate
sexual language and be more prone to
engage others in sexual play.

Family Dysfunction and Stress

Sexual behavior problems in children
are significantly related to living in
homes in which there is disruption be-
cause of poor health, criminal activity,
or violence. The greater the number of
life stresses—including parental bat-
tering, death, incarceration, or illness
requiring hospitalization; deaths of
other family members; and child ill-
ness requiring hospitalization—the
greater the number and frequency of
sexual behaviors observed in chil-
dren.3 Because child abuse and ne-
glect are more common in homes
characterized by violence and criminal
activity, children with sexual behavior
problems who reside in such homes
should be carefully assessed for abuse
and neglect. Among children with a
history of sexual abuse, 52% indicated
that they had lived with an adult bat-
terer during their childhood, and 58%
of the child sexual offenders who were
in-home males also battered their
adult female partner.13 Asmany as 68%
of children with sexual behavior prob-
lems have witnessed intimate partner
violence among their caregivers.4

Adult violence in the home is strongly
linked to abuse, neglect, and sexual be-
havior problems in children.

Children With Developmental
Disabilities

Children with developmental disabili-
ties may have deficits in several do-
mains that can affect their sexual
knowledge and activity. Such children

may encounter challenges with social
skills, personal boundaries, impulse
control, and understanding what is
hurtful or uncomfortable to others,
factors that contribute to an increased
risk of sexual behavior problems as
well as sexual victimization.14 In evalu-
ating sexual behaviors in disabled chil-
dren, the clinician should focus on
developmental level rather than age
when assessing whether behavior is
appropriate; an adolescent with the
cognitive abilities of a 3-year-old
may exhibit self-stimulatory behav-
ior that is consistent with his or her
developmental level and inability to
determine what behavior is appro-
priate in public.15

Abuse and Neglect

Sexual abuse and physical abuse of
children are both associated with sex-
ual behavior problems. One meta-
analysis of 13 studies involving sexu-
ally abused children revealed that 28%
had sexual behavior problems,16 with
the highest prevalence occurring in
the youngest age groups. Conversely,
in 1 study of 201 children 6 to 12 years
of age with inappropriate, intrusive,
or aggressive sexual behaviors, 48%
were sexually abused, 32% had a phys-
ical abuse history, 35% had a history of
emotional abuse, and 16% had a his-
tory of neglect17; from another study, a
38% sexual abuse validation rate
among children with sexual behavior
problems was reported.4 Manifesta-
tion of sexual behavior problems may
not immediately follow sexually abu-
sive experiences; in a study of 127 chil-
dren aged 6 to 12 years with repetitive,
diverse, disruptive, or abusive sexual
behavior, the latency time between
sexual abuse andmanifestation of sex-
ual behavior problems was 2.2 to 2.7
years for 6- to 9-year-olds and 3 to 4
years for 10- to 12-year-olds.18 This pe-
riod of latency may explain why some
children placed out of abusive homes
develop sexual behavior problems a

number of months later. Although sex-
ually abused children display more
sexual behaviorswith greater frequen-
cies than do nonabused children,3,19

there is no 1 specific sexual behavior
that is indicative of sexual abuse. On
average, sexually abused children dis-
play sexual behaviors of a variety and
frequency that is 2 to 3 times that of
children who are not abused or who
have psychiatric diagnoses but have
not been abused.3 In sexually abused
children, sexual behavior problems
correlate positively with severity of
abuse, number of perpetrators, family
member perpetrators, and use of
force.3,10

Given the strong correlation between
violent and abusive family environ-
ments and sexual behaviors in chil-
dren, it is not surprising that children
who live in such homes may present
clinically with sexual behavior prob-
lems after they are placed with alter-
native caregivers or in foster care.
Sexual behaviors in these children
may precede placement but may not
have presented clinically or may man-
ifest for the first time while in place-
ment as a result of stress, situational
changes, or greater accessibility to
other children who may participate in
such behaviors.

Neglect has also been associated with
sexual behaviors in children. Lack of
appropriate supervision and accessi-
bility to sexually explicit materials may
contribute to sexual behaviors seen in
children from such homes. In addition,
indiscriminate affection-seeking and
interpersonal boundary problems
have been reported in children who
are victims of neglect20; such behav-
iors are often manifestations of at-
tachment disorders seen in abused or
neglected children.

Comorbid Diagnoses

In a clinical sample of 127 children
aged 6 to 12 yearswith sexual behavior
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problems, 96% had additional psychi-
atric diagnoses.18 The most common
diagnosis was conduct disorder (76%),
followed by attention-deficit/hyperactiv-
ity disorder (40%) and oppositional de-
fiant disorder (27%); most of the chil-
dren in this sample had more than 1
psychiatric diagnosis.18 The family en-
vironment of children diagnosed with
conduct disorders is similar to the
family environment of abused chil-
dren: parents aremore likely to admin-
ister harsh punishment, dislike their
child, be unaware of where their child
is, and be emotionally unavailable or
unsupportive.21 Families of children
with severe sexual behavior prob-
lems seem to have the same parent-
child conflicts as families of children
who develop conduct disorders and
engage in delinquent behaviors.22

CLINICAL ASSESSMENT AND
TREATMENT

When children present to a clinical set-
ting for an assessment, normal sexual
behaviors should be differentiated
from behaviors that are frequent, in-
trusive, or abusive. The Child Sexual
Behavior Inventory (available at www.
parinc.com/products/product.aspx?
Productid�CSBI), developed to evalu-
ate sexual behaviors in children aged 2
to 12 years who have been ormay have
been sexually abused, may assist clini-
cians in differentiating normative and
atypical sexual behaviors. Because as-
sessments are primarily based on par-
ent history, the clinician should realize
that some behaviors that are reported
as problematic by the parent may be
normal for the child. If sexual behav-
iors are normal and age-appropriate,
parental reassurance and guidance
regarding appropriate responses to
the behavior may be all that is needed.
If sexual behaviors are escalating, fre-
quent, or intrusive, a more compre-
hensive assessment and treatment
may be needed. If child abuse is sus-
pected, or if the parent is ineffective in

limiting the child’s access to sexual
material in the home, then a referral to
child protective services is warranted.
In addition, repetitive sexual behaviors
between children that have not re-
solved despite pediatrician and paren-
tal guidance and redirection require
more urgent intervention and may ne-
cessitate a report to child protective
services for further investigation.
When possible, it is important for pedi-
atricians to maintain a dispassionate
clinical response regarding the child
perpetrator who may have been a vic-
tim of sexual abuse.

When conducting an assessment, clini-
cians may find that factors contribut-
ing to the child’s sexual behaviors are
multifactorial. A complete, careful as-
sessment of sexual behavior problems
will address all possible causes, in-
cluding sexual abuse. An assessment
of sexual behaviors in children may in-
clude the following:

1. Developmental considerations: Nor-
mal behaviors are seen more fre-
quently in children younger than 6
years and between children of sim-
ilar age and development. Sexual
behavior between children of differ-
ent development and/or age re-
quires further assessment and pos-
sibly reporting to child protective
services.

2. Types/frequency of sexual behaviors:
Self-stimulation, personal space in-
trusiveness, interest in language or
images of a sexual nature, exhibition-
ism, and mutual curiosity in peers’
genitals are common normal sexual
behaviors. Normal behavior tends to
be transient and responsive to paren-
tal redirection or admonishment.
Sexual behavior problems include
behaviors that are coercive, persis-
tently intrusive, injurious, and fre-
quent; such behavior usually re-
quires assessment of familial and
situational factors and treatment
beyond parent redirection.

3. Parent response to the behavior:
Children relish attention and may
enjoy the parent’s discomfort that
results from the sexual behaviors
they display. Such children may re-
peat their behavior to elicit the (de-
sired) parent response. If parents
divert the child’s behavior without
emotional response, normal sexual
behaviors tend to diminish. Sexual
behavior problems may be persis-
tently frequent or may escalate de-
spite an appropriate parental effort
to distract the child.

4. Situational factors (siblings, shift in
care, nudity, parent education, ac-
ceptance of sexual behaviors): New
siblings or new caregiving situa-
tions with additional children may
trigger sexual behaviors; alterna-
tively, new caregivers may become
more observant of such behaviors.
Children residing in homes in which
nudity and/or sexuality are more
open and acceptable may demon-
strate more sexual behaviors.

5. Access to sexually explicit material
or acts: Inappropriate or accidental
exposure to sexual acts or materi-
als can result in sexual behaviors.
Such behaviors may become prob-
lematic if children are exposed to
such material persistently or if the
material is disturbing. In the latter
situation, a careful assessment for
abuse and supervisional neglect is
appropriate.

In the absence of sex education at
home and at school, various forms of
media have been a primary source of
information for many adolescents.23

This information is often inaccurate,
age-inappropriate, and misleading. In
addition, early exposure to sexual con-
tent in the media has been linked to
earlier onset of sexual intercourse
among adolescents.24,25

6. Dysfunctional home environment:
Life stresses, especially interparen-
tal violence, are strongly associ-
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ated with sexual behavior problems
in children.

7. Abuse/neglect: Children from homes
characterized by physical abuse,
sexual abuse, or neglect are more
likely to have sexual behavior prob-
lems than children who are not
from such homes. Any child with
frequent, persistently intrusive, or
abusive sexual behaviors should be
assessed for possible abuse and
neglect.

PARENTAL GUIDANCE

Reassurance and guidance about nor-
mal sexual behaviors can allay ques-
tions and concerns that many parents
may have. A 3-year-old who begins to
masturbate before falling asleep may
simply have discovered a self-soothing
technique, may have seen the genitals
of a new sibling, or may be responding
to the stress of returning to his or her
mother’s house after a weekend visit
with his or her father. Appropriate pa-
rental responses are key to managing
such behaviors.

The assessment of a child with sexual
behavior problems may reveal a home

environment characterized by abuse,
neglect, or interpersonal violence. Sex-
ual behavior problems in children who
remain in such homes will be difficult
to treat andmanage. If the safety of the
child is at risk, child protective ser-
vices may place the child in alternative
care, and sexual behaviors may esca-
late. Many children with sexual behav-
ior problems will require referral to
therapists for further assessment and
treatment.

CONCLUSIONS

Many sexual behaviors in children are
developmentally normal and transient
and occur within a developmental tra-
jectory that includes curiosity-seeking
behaviors, testing of interpersonal
boundaries, and situational factors
that elicit such behaviors. Sexual be-
haviors that are persistently intrusive,
coercive, developmentally abnormal,
or abusive are associated with numer-
ous situational and familial factors, in-
cluding sexual abuse, physical abuse,
and neglect. Sexual abuse is a com-
mon, but not exclusive, experience
among children with sexual behavior
problems. Once sexual behavior prob-

lems are identified, a careful assess-
ment of family behaviors and home
environment may clarify underlying
causes and contributing factors. The
clinical approach to children with sex-
ual behaviors may entail a range of
responses including tolerance and un-
derstanding, parental redirection, fur-
ther assessment by a mental health
professional, and referral to child pro-
tective services when abuse or neglect
is suspected.
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CLINICAL REPORT

Evaluation of Suspected Child
Physical Abuse
Nancy D. Kellogg, MD, and the Committee on Child Abuse and Neglect

ABSTRACT
This report provides guidance in the clinical approach to the evaluation of sus-
pected physical abuse in children. The medical assessment is outlined with respect
to obtaining a history, physical examination, and appropriate ancillary testing. The
role of the physician may encompass reporting suspected abuse; assessing the
consistency of the explanation, the child’s developmental capabilities, and the
characteristics of the injury or injuries; and coordination with other professionals
to provide immediate and long-term treatment and follow-up for victims. Accurate
and timely diagnosis of children who are suspected victims of abuse can ensure
appropriate evaluation, investigation, and outcomes for these children and their
families.

PREVALENCE
In 2004, 152 250 children and adolescents were confirmed victims of physical
abuse in the United States.1 Of the 4 types of child maltreatment (neglect, physical
abuse, sexual abuse, and emotional abuse), physical abuse is second to neglect,
constituting approximately 18% of the total.1

Despite these statistics, the estimated number of victims is much higher; in 1
retrospective cohort study of 8613 adults, 26.4% reported they were pushed,
grabbed, or slapped; had something thrown at them; or were hit so hard they got
marks or bruises at some time during their childhood.2 It has been estimated that
1.3% to 15% of childhood injuries that result in emergency department visits are
caused by abuse.3 Physical abuse remains an underreported (and often undetec-
ted) problem for several reasons including individual and community variations in
what is considered “abuse,” inadequate knowledge and training among profes-
sionals in the recognition of abusive injuries, unwillingness to report suspected
abuse, and professional bias. For example, in 1 study,4 31% of children and infants
with abusive head trauma were initially misdiagnosed. Misdiagnosed victims were
more likely to be younger, white, have less severe symptoms, and live with both
parents when compared with abused children who were not initially misdiag-
nosed. Such studies suggest a need for practitioners to be vigilant to the possibility
of abuse when evaluating children who have atypical accidental injuries or ob-
scure symptoms that are suggestive of traumatic etiologies but who do not have a
history of trauma.

Child abuse has significant long-term medical and mental health morbidity.5

Children with abusive head or abdominal injuries are more likely to die or become
more severely incapacitated than are children with head or abdominal injuries
caused by accidents.6–8 Victims of physical abuse in childhood are more likely to
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develop a variety of behavioral and functional problems
including conduct disorders, physically aggressive be-
haviors, poor academic performance, and decreased cog-
nitive functioning.9,10 Additional problems include anx-
iety and depression, as well as social and relationship
deficits.

CHARACTERISTICS OF VICTIMS AND RISK FACTORS
Child physical abuse affects children of all ages, genders,
ethnicities, and socioeconomic groups. Male and female
children experience similar rates of physical abuse. In 1
survey study of more than 2000 children and adoles-
cents,11 15% of adolescents received injuries from a
physical assault and were more likely than children in
younger age groups to receive injuries from abuse. Al-
though the risk of physical abuse increases with age,
fatal abuse and serious abusive injuries are more com-
mon among children and infants younger than 2 years.1

Children in homes with annual incomes of less than
$15 000 per year have 3 times the number of fatalities, 7
times the number of serious inflicted injuries, and 5
times the number of moderate inflicted injuries when
compared with children living in homes with annual
incomes of greater than $15 000 per year.12 Risk factors
for infant maltreatment include maternal smoking, the
presence of more than 2 siblings, low infant birth
weight, and an unmarried mother.13 One study found
that children living in households with unrelated adults
were approximately 50 times more likely to die of in-
flicted injuries than were children residing with 2 bio-
logical parents.14 The US Department of Health and Hu-
man Services has indicated that the rate of physical
abuse is 2.1 times higher among children with disabili-
ties than children without disabilities.15 The presence of
risk factors should not be used as indicators of child
abuse but rather to provide guidance in prevention strat-
egies as well as management and treatment plans.

ROLE OF THE PEDIATRICIAN
The role of the pediatrician encompasses prevention of
abuse and detection and medical management of victims
of abuse. Accurate identification of children who are
suspected victims of abuse can facilitate appropriate
evaluation, referral, investigation, and outcomes for
these children and their families.16 Children usually sus-
tain abuse at the hands of a caregiver who misinterprets
and responds inappropriately to the child’s behavior. For
example, caregivers who had smothered, shook, or
slapped their infant within the first 6 months of life were
more likely to be worried about crying and to believe
that their infants cried excessively.17 There is a close
correlation between the age-specific incidence curve of
infants hospitalized with abusive head trauma and the
age-specific normal crying behavior of infants up to 36
weeks of age.18

In an anonymous telephone survey of 1435 mothers,

2.6% of children younger than 2 years were shaken by
their mothers as a means of discipline.19 Caregivers may
respond inappropriately to their child’s behavior when
they are unduly stressed. Poverty, significant life events,
and caregiver role conflicts are stressors that are often
associated with abuse.14 Pediatricians can effectively ed-
ucate parents regarding the range of normal behaviors in
infants and children, provide anticipatory guidance, and
be a resource when the behavior becomes unmanage-
able for parents. In addition, pediatricians can screen for
adult-partner violence; in 1 study, child abuse was 4.9
times more likely in families with identified spouse
abuse than in families without identified spouse abuse.20

Other conditions that place children at risk of being
abused, such as maternal depression or drug abuse, may
also be identified.

Careful medical assessment, detection of suspicious
injuries, and reporting of abuse may prevent further
abusive trauma in infants and adults.4 In 1 study of
abuse victims younger than 24 months, 75% had evi-
dence of previous trauma or history of a previous inju-
ry.21 Child abuse may recur 35% of the time without
appropriate detection and intervention.22

As with other types of child maltreatment, there have
been recent advances in medical knowledge regarding
physical abuse. Most recent developments have ad-
dressed more accurate differentiation between inflicted
and accidental injuries as well as detecting conditions
that may mimic abusive injuries. Although consider-
ation of nonabusive causes of injuries may merit addi-
tional evaluation and testing, the physician is mandated
by law to report suspicions of abuse and should not delay
reporting pending confirmatory testing or information.
In all states, the law also provides some type of immu-
nity for good-faith reporting. Once a suspected victim is
identified and further assessment and management is
required, using a pediatric child abuse consultant, if
available, early in this process may obviate the need for
invasive or expensive testing and can help direct the
pediatrician toward appropriate evaluation. The detec-
tion and diagnosis of child physical abuse depends on the
clinician’s ability to recognize suspicious injuries, con-
duct a careful and complete physical examination with
judicious use of auxiliary tests, and consider whether the
caregivers’ explanation is supported by the characteris-
tics of the injury or injuries and the child’s developmen-
tal capabilities. The physician should also ensure that the
child’s immediate medical and safety needs are met.
Child abuse injuries, particularly traumatic brain inju-
ries, may result in significant long-term disabilities in-
cluding learning deficits, attention-deficit/hyperactivity
disorder, behavioral problems, seizures, spasticity, blind-
ness, paralysis, and mental retardation.23,24 Continuity of
care for such children is essential, especially if they are
transferred to other caregivers or foster homes.

Many hospitals and communities have developed
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child abuse–assessment teams of pediatricians and other
professionals who specialize in the assessment of sus-
pected victims of child abuse.25 Such teams usually have
access to additional information from law enforcement
and child protective services, such as scene investigation,
that may facilitate more thorough injury assessment and
diagnosis. Involving such teams early in the process can
ensure accurate and comprehensive assessments and in-
formation sharing among the medical and nonmedical
disciplines involved and can provide for intermediate
and long-term management of the child and family.
Pediatricians with expertise in evaluating suspected
abuse should provide training and assistance to emer-
gency physicians and other first responders to enhance
detection and appropriate referral of these patients.

Many regions do not have specialized child abuse
teams but do have physicians with expertise in child
abuse. Pediatricians should know which hospitals in
their region have the most available expertise in the
emergency evaluation of suspected child abuse. In turn,
pediatricians with expertise in child abuse often act as
consultants for emergency departments and child pro-
tective services. Close collaboration is necessary, partic-
ularly for establishing how the child should be trans-
ported between facilities, who should notify child
protective services, who should notify the caregiver(s) of
suspected abuse and when, and whether law enforce-
ment should be notified. For those who do not require
emergent transportation by ambulance, child protective
services may facilitate transportation of a suspected child
victim from one facility to another, assist in notifying the
caregivers and law enforcement of suspected abuse, and
provide an emergent safety plan on hospital discharge or
clinic dismissal.

DEFINITIONS
The recognition and reporting of physical abuse is hin-
dered by the lack of uniform or clear definitions. Many
state statutes use words such as “risk of harm,” “substan-
tial harm,” “substantial risk,” or “reasonable discipline”
without further clarification of these terms. Many states
still permit the use of corporal punishment with an
instrument in schools; on the other hand, the American
Academy of Pediatrics has proposed that “striking a child
with an object” is a type of physical punishment that
“should never be used”26 and has recommended that
corporal punishment be abolished in schools.27 The vari-
ability and disparities in definitions may hinder consis-
tent reporting practices.

CLINICAL PRESENTATIONS AND SETTINGS
Most physical abuse injuries are likely to not be detected
or reported. Minor injuries may not require medical
attention and may be obscure or hidden. Infants and
children are reported as suspected victims of physical
abuse when 1 or more of the following occurs: an indi-

vidual (including a professional) sees and reports a sus-
picious injury; an individual witnesses an abusive event;
a caregiver observes symptoms and brings the child in
for medical care but is unaware that the child has sus-
tained an injury; an individual asks a child if he or she
has been hurt in an abusive way; the abuser thinks the
inflicted injury is severe enough to require medical at-
tention; or the child victim discloses abuse. The Ameri-
can Academy of Pediatrics has indicated that “hospital-
ization of children requiring evaluation and treatment
for abuse or neglect should be viewed by third-party
payors as medically necessary.”28

The clinical approach to an infant or child with pos-
sible abusive injuries is not significantly different from
standard pediatric care. As with all patients, a severely
injured child must be stabilized before further evaluation
is undertaken. This initial evaluation may encompass a
trauma response team and pediatric specialists in sur-
gery, emergency medicine, and critical care. Careful doc-
umentation may not be possible initially and must al-
ways be secondary to resuscitation and stabilization of
the patient. Once the child is stabilized, a careful and
well-documented history, as always, is the most critical
element of the medical evaluation. Using quotes when-
ever possible, the pediatrician should document descrip-
tions of the mechanisms of injury or injuries, onset and
progression of symptoms, and the child’s developmental
capabilities. The physical examination should include
detailed documentation, either by body diagrams and/or
photographs, of any concerning cutaneous findings and
should include a thorough search for other signs that
may suggest a nontraumatic cause. If the child is verbal,
it may be helpful to gather parental and patient histories
separately. If abuse is a concern after this preliminary
evaluation, consultation with a child abuse pediatrician,
pediatric specialist, or pediatrician experienced in this
area, if available, may be helpful in determining the best
way to proceed with assessment.

Physical discipline is commonly inflicted on areas of
the body that are concealed by clothing (eg, back/but-
tocks). When inflicted injuries are visible or incidentally
discovered, child victims and their abusers typically ex-
plain the injuries as accidental; if clinicians or profession-
als are not critical or skeptical of this information, the
injuries may be incorrectly attributed to accidental
causes. Other victims present with severe inflicted inju-
ries that require medical care. The initial history is typ-
ically vague and/or benign and may become inconsistent
as the investigation progresses.

MEDICAL HISTORY
The interview of parents or caregivers of infants or chil-
dren who present with serious injuries may be con-
ducted in an outpatient or inpatient setting. If the child
presents to a clinic with a serious injury that requires
further medical care in a specialty (eg, orthopedics) or

1234 AMERICAN ACADEMY OF PEDIATRICS



hospital setting, the clinician may opt to gather the min-
imum information to establish a need for reporting to
child protective services. Any statements made by the
caregiver regarding the injury should be documented
accurately and completely. Once the clinician has as-
sessed all the injuries, including approximate ages of
injuries (when possible), a careful, complete, and de-
tailed history should be obtained from the caregivers.

Explanations that are concerning for intentional
trauma include:

1. no explanation or vague explanation for a significant
injury;

2. an important detail of the explanation changes dra-
matically;

3. an explanation that is inconsistent with the pattern,
age, or severity of the injury or injuries;

4. an explanation that is inconsistent with the child’s
physical and/or developmental capabilities; and

5. different witnesses provide markedly different expla-
nations for the injury or injuries.

Information regarding the child’s behavior before,
during, and after the injury occurred, including feeding
times and levels of responsiveness, should be gathered.
Victims of significant trauma usually have observable
changes in behavior. Access to caregivers and caregiver
activities before, during, and after the injury occurred
are also important to document. Frequently, infants and
children present to medical settings with a history of a
fall. Recent studies have indicated that short falls may
result in bruising; however, more significant types of
head trauma, including skull fractures, are exceedingly
uncommon but possible.29,30

Information should be gathered in a nonaccusatory
but detailed manner. Other information that may be
useful in the medical assessment of suspected physical
abuse includes:

1. past medical history (trauma, hospitalizations, con-
genital conditions, chronic illnesses);

2. family history (especially of bleeding, bone disor-
ders, and metabolic or genetic disorders);

3. pregnancy history (wanted/unwanted, planned/un-
planned, prenatal care, postnatal complications,
postpartum depression, delivery in nonhospital set-
tings);

4. familial patterns of discipline;

5. child temperament (easy to care for or fussy child);

6. history of past abuse to child, siblings, or parents;

7. developmental history of child (language, gross mo-
tor, fine motor, psychosocial milestones);

8. substance abuse by any caregivers or people living in
the home;

9. social and financial stressors and resources; and

10. violent interactions among other family members.

PHYSICAL EXAMINATION
Most injuries of childhood are not the result of abuse or
neglect. Minor injuries in children are exceedingly com-
mon. Physicians must also consider that unusual events,
including accidents, do happen to children31 and may
produce injuries that are not characteristically seen from
accidental causes. An injury pattern is rarely pathogno-
monic for abuse or accident without careful consider-
ation of the explanation provided. In addition, both
inflicted and accidental injuries may be seen simulta-
neously in a child.

General Assessment
The child’s alertness and demeanor may reflect neuro-
logic status and degree of discomfort and pain. A thor-
ough and complete neurologic examination must be
performed. For example, if alertness appears compro-
mised, eye-opening, verbal, and motor responses should
be assessed systematically. Spontaneous and symmetri-
cal movement of all extremities should be noted, as well
as any of the child’s responses that indicate pain when
extremities are examined and moved. Because abusive
caregivers are rarely informative regarding the injuries
that have been inflicted, special care should be taken
during the examination of the child’s extremities and
neck, which may be fractured and require immobiliza-
tion until diagnostic radiographs can be performed. Ev-
idence of spinal cord injury, such as abnormal reflexes,
muscle tone, or responsiveness to tactile stimuli, should
be carefully pursued.

When the child is stable, height, weight, and fronto-
occipital circumference should be carefully measured
and then plotted on a growth chart. Previous measure-
ments obtained from past medical visits should also be
obtained to gauge whether growth velocity has been
appropriate. Plotting parameters is essential, because cli-
nicians may miss significant growth failure in infants
and children if the clinician relies only on their clinical
impressions. Physical abuse and failure to thrive are
sometimes concurrent32,33; in addition, some children are
starved intentionally.34

Evidence of neglect may be seen during the general
examination of the infant or child; extensive dental car-
ies, severe diaper dermatitis, or neglected wound care
may be noted in addition to injuries that raise suspicion
of abuse. Bald areas on the scalp may sometimes be seen
with severe nutritional deficits or with traumatic alope-
cia. These findings should be differentiated from non-
abusive or benign causes such as tinea capitis, alopecia
areata, and occipital bald spots caused by supine posi-
tioning of young infants.

If the child can be interviewed, his or her demeanor
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should be noted during questioning. Some children dis-
play strong nonverbal cues of anxiety and reluctance
when answering questions regarding potential abuse,
because they are protective of their abuser or they fear
retribution for “telling.” Others may appear openly fear-
ful of their abuser. Such responses may be important to
consider when a safety plan for the child is made.

Skin Injuries
Location, size, and shape of any bruises, lacerations,
burns, bites, or other skin injuries should be docu-
mented in a medical chart as well as with high-quality
35-mm or digital photographs. Inspection for injuries
should be thorough and involve all aspects of the neck
and head; mouth; extremities, including feet and hands;
genitals; anus; buttocks; torso; and back. Obscure sites
for inflicted injuries include the ears, especially the pos-
terior aspects, the neck and angle of the jaw, scalp, and
the frenula of the lip and tongue. In contrast to acciden-
tal injuries, inflicted injuries tend to occur on surfaces
away from bony prominences, such as the neck, head,
buttocks, trunk, hands, and upper arms.35,36 In 1 patient
series, approximately 60% of abused children had inju-
ries on the head, face, or neck.37 Hematomas of the scalp
may be detected through palpation or may be visualized
on radiographs. Some deeper bruises may not be readily
visible for several hours; areas that are painful to palpate
may require further examination in 1 to 2 days, when
bruises may become apparent. Measurement of skin in-
juries may assist in determining the mechanism of injury
and/or object used to inflict the injury. For example, a
child that is kicked may have a discernable shoe imprint,
or a knuckle imprint may be apparent if the child was
punched.

Bite marks can yield important forensic information;
referral to professionals that can gather such information
and maintain a chain of custody is advisable.38 Bite
marks, recent or healed, should be carefully measured
and photodocumented when possible; an intercanine
distance of more than 2 cm suggests a human adult-sized
bite.39 In some facilities, forensic odontologists are avail-
able and may use special examination and photographic
techniques to analyze bite marks. Fresh bites should be
swabbed with sterile, premoistened cotton-tipped appli-
cators for forensic analysis of potential genetic markers
found in saliva.

The age of a bruise cannot be determined accurately.40

Soft tissue swelling is seen more commonly with recent
trauma but can persist for several days. The age and
developmental capabilities of the infant or child also
determine the frequency of bruising. For example, 1
study of infants and toddlers presenting for health main-
tenance examinations found that 17.8% of infants start-
ing to “cruise” and 51.9% of ambulatory toddlers had
bruises; bruises were observed only 2.2% of the time in
infants who were not yet cruising.36 In addition to acci-

dents, bruising may occur secondary to coagulopathies
and vasculitides such as idiopathic thrombocytopenic
purpura, vitamin K deficiency, Henoch-Schönlein pur-
pura, hemophilia, or von Willebrand disease.

Burn injuries may be chemical, thermal (including
exposure to scalding liquids or hot objects), or electrical.
The child’s clothing worn during the burn should be
collected and may provide information regarding the
cause of the burn. Burns inflicted with hot objects can be
difficult to differentiate from accidental mechanisms, be-
cause both burns may be patterned. The history, number
of burns, and continuity of the burn pattern over curved
body surfaces may indicate a greater probability of in-
flicted trauma. Accidental scalds most commonly in-
volve hot liquids pulled or splashed onto the child’s
upper extremities, torso, and or neck and head.41 In-
flicted scalds or forced-immersion burns may be well
demarcated in pattern, with few or no splash marks.
When evaluating an apparent burn injury, other nonin-
flicted causes to consider include chemical burns of the
buttocks with senna-containing laxatives,42 bullous im-
petigo, and accidents.

Cranial Injuries
Head trauma is the leading cause of child abuse fatali-
ties.43 When compared with child victims of severe acci-
dents, children with abusive head trauma are more
likely to have subdural and subarachnoid hematomas,
multiple subdural hematomas of differing ages, more
extensive retinal hemorrhages, and associated cutane-
ous, skeletal, and visceral injuries.6 The inflicted injuries
tend to occur in younger patients. Abusive head trauma
tends to result in higher mortality and longer hospital
stays than does accidental head trauma.6,7 Infants with
intracranial injuries frequently have no or nonspecific
symptoms,44,45 so the absence of neurologic symptoms
should not exclude the need for imaging. Careful con-
sideration of symptoms, signs, history, and judicious use
of other ancillary tests should guide the clinician in
determining the need for imaging.

Skull fractures can occur from accidents or inflicted
injury. Studies have indicated that simple linear skull
fractures can result from short falls of less than 3 ft and
that such fractures are usually associated with scalp
bruising or swelling.46 However, it is unknown how
many infants and children sustain skull fractures from
simple falls, are asymptomatic, and, therefore, never
present for a medical evaluation; hence, the incidence of
skull fractures among infants who sustain such falls is
likely unknown. Abuse should be suspected when there
is a history of minor head trauma such as a short fall in
children with multiple, complex, diastatic, or occipital
skull fractures.47 Whenever an infant or child presents
with a skull fracture, care should be taken to ensure that
there are no other injuries.

Conditions that may be confused with abusive head
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trauma include glutaric aciduria type 1 (macrocranium,
subdural hematoma, sparse intraretinal and preretinal
hemorrhages, frontotemporal atrophy) and hemorrhagic
disease of the newborn (including risk factors such as
home birth, no vitamin K prophylaxis, or breastfeeding).

A fundoscopic examination for retinal hemorrhages
should be considered for any infant or young child who
is a suspected victim of physical abuse. Under optimal
conditions, an ophthalmologist with pediatric experi-
ence should conduct an examination of dilated pupils by
using indirect ophthalmoscopy. The ophthalmologist
should provide documentation of the retinal hemor-
rhages by photography or detailed annotated drawings.
Location, depth, and extent of retinal hemorrhages may
distinguish between abusive and nonabusive causes of
head trauma.48 Retinal hemorrhages occur in approxi-
mately 85% of infants and children who are subjected to
abusive, repetitive, acceleration-deceleration (shaking)
forces with or without impact.48 Although newborn in-
fants may have retinal hemorrhages in the superficial
nerve fiber layers, most resolve by 2 weeks of age, and
most intraretinal hemorrhages resolve by 4 to 6 weeks of
age.49

Thoracoabdominal Injuries
Inflicted injuries that involve the heart are rare and
severe. Rib fractures in infants are usually caused by
forceful squeezing of the chest50; posterior or lateral rib
fractures or multiple rib fractures are especially predic-
tive of abusive trauma.51 Cardiopulmonary resuscitation,
whether performed by experienced or inexperienced in-
dividuals, is an unlikely cause of rib fractures52 or retinal
hemorrhages. Acute rib fractures may be associated with
shallow breathing attributable to pain and splinting; in
severe cases, a fractured rib may puncture the lung.
Alterations in respiratory patterns may also signal cen-
tral nervous system damage or response to pain. Other
rare injuries associated with abusive blows or compres-
sive forces to the chest include hemopericardium, car-
diac contusions occurring as a result of abusive blows to
the chest, and shearing of the thoracic duct resulting in
chylothorax.53,54

Auscultation, performed before palpation, may reveal
decreased or no bowel sounds if the child has sustained
intraabdominal injury. If the intestines, liver, or spleen
have been ruptured, guarding or abdominal muscle ri-
gidity may be noted on palpation. Abdominal bruising is
often not seen, even with severe blows to the abdo-
men.55 In 1 study,56 solid organ injuries were most com-
mon in children with accidental and inflicted abdominal
trauma, but abused children were more likely to have a
hollow viscus injury or both hollow viscus and solid
organ injuries than were children with accidental ab-
dominal injuries. In comparison with children who sus-
tain accidental trauma to the abdomen, victims of in-
flicted intraabdominal injury tend to be younger, are

more likely to have delayed presentations to a clinical
setting, have a higher mortality rate, and are more likely
to have an injury to hollow viscera.8 Liver and pancreatic
enzyme tests are helpful in screening children for ab-
dominal trauma, especially when the child presents with
acute symptoms or shortly after the incident has oc-
curred. A urinalysis may also lead to the discovery of
unexpected trauma to the urinary tract and kidneys.
Radiographic studies, including computed tomography,
are helpful in determining the types and severity of
intraabdominal trauma and are warranted in most cases
when the physical examination is unreliable because of
patient age, presence of other injuries that may obfus-
cate the abdominal examination, or the presence of head
injury.

Skeletal Injuries
Careful palpation of the legs, arms, feet, hands, ribs, and
head may reveal acute or healing (callus formation)
fractures. If a fracture is suspected, surfaces should be
carefully examined for “grab marks” that may indicate
restraint or areas that were pulled or twisted to create
the fracture; however, absence of such bruising does not
exclude abusive mechanisms of injury. Soft tissue swell-
ing, with or without bruising, may indicate more recent
trauma. Many fractures, including rib and metaphyseal
fractures, may not be clinically detectable, so a negative
clinical examination should not preclude the need for a
skeletal radiologic survey when inflicted trauma is sus-
pected, particularly in children younger than 2 years.

Long-bone fractures that should be evaluated care-
fully for nonaccidental causes include metaphyseal frac-
tures and spiral/oblique fractures, especially in nonam-
bulatory infants; both types of fractures have been
associated with accidental mechanisms of injury as well.
Accidental causes of lower-extremity spiral or oblique
fractures have been described among infants in “exer-
saucers”57 and in the tibia of newly ambulatory tod-
dlers.58 Osteogenesis imperfecta is a rare congenital dis-
order that typically presents with bone fragility. Other
associated findings are common and include deep-blue
sclera, ligamentous laxity, osteopenia, wormian skull
bones, dentinogenesis imperfecta, positive family his-
tory, and hearing loss. Less common types of this disease
may present with fewer and less-severe clinical symp-
toms.59 Patients with osteogenesis imperfecta are often
suspected as victims of abuse before diagnosis, because
the history of the injury insufficiently explains the se-
verity of the fracture, and osteopenia may be lacking in
occult cases of this disease.60

A complete neurologic assessment, including reflexes,
cranial nerves, sensorium, gross motor, and fine motor
abilities, should be conducted. Abnormalities may reflect
current or past injuries to the central nervous system.
Abused children may also have developmental disabili-
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ties because of deprivation in the home environment or
other causes.

DIAGNOSTIC TESTING AND CONSULTATIONS
When abuse is suspected as the cause of an injury, the
clinician may conduct tests to screen for other injuries or
underlying medical causes for the injury. The extent of
diagnostic testing depends on several factors including
the severity of the injury, the type of injury, the age of
the child, and examination findings. In general, the
more severe the injury and younger the child, the more
extensive is the need for diagnostic testing for other
injuries. Table 1 is a summary of tests, some of which
may be used during a medical assessment for suspected
abuse.

When 1 child is identified as a suspected victim of
abuse, siblings and other child contacts of the suspected
abuser should also be assessed for injuries. The extent of

the assessment depends on the child’s age, symptoms,
and signs; infants and toddlers may require more exten-
sive testing, because symptoms and signs may be less
useful in determining the presence of occult inflicted
injuries.

DOCUMENTATION ANDDIAGNOSTIC CONSIDERATIONS
Complete documentation of visible injuries on body di-
agrams and with photographs is strongly urged and fa-
cilitates peer review as well as court testimony, when
required. In some regions, investigators from law en-
forcement or child protective services are specially
trained to take forensic photographs. Diagnostic impres-
sions should address whether the explanation ade-
quately correlates with the severity, age, pattern, and
distribution of the injury or injuries and the likelihood of
nonaccidental causes for the injury. If a child has sus-
tained a serious injury because he or she was left unsu-

TABLE 1 Diagnostic Tests That May Be Used in the Medical Assessment of Suspected Physical Abuse and Differential Diagnoses

Type of Injury or Condition Diagnostic Tests Comments

Fractures Skeletal survey: humeri, forearms, femurs, lower legs,
hands, feet, skull, cervical spine, thorax (including
oblique views61) and lumbar spine, pelvis62

1. Recommended for all children with fractures and children
with any suspicious injuries under age 2

2. Repeat skeletal survey in 2 wk for high-risk cases63

3. Single whole-body films are unacceptable
Bruises Tests for hematologic disorders: CBC count, platelets,

prothrombin time, partial thromboplastin time, INR,
bleeding time; additional testing (eg, factor levels) may
be indicated after initial screening tests

1. Recommended when bleeding disorder is a concern
because of clinical presentation or family history

2. A DIC screen should be performed for patients with
intracranial injury, because intraparenchymal damage
can alter coagulation64

3. PFa-100: platelet function activity is preferable to
bleeding time for establishing platelet function but is not
widely available

Liver injury Liver enzyme tests: aspartate aminotransferase and alanine
aminotransferase

1. May be helpful in diagnosing occult hepatic injury65

Pancreatic injury, pseudocyst Pancreatic enzymes: amylase and lipase
Urinary system/renal injury Urinalysis
Intracranial and extracranial injury MRI: head/neck 1. Diffusion-weighted scan may surpass CT in characterizing

extent of intercerebral edema66

2. May provide better dating of intracranial injuries than CT
3. More sensitive than CT for subtle intracranial injuries in
patients with normal CT results and abnormal neurologic
exams67

4. More sensitive than plain radiographs and CT for
detecting cervical spine fractures/injury68

Intracranial and extracranial injury CT scan: heada 1. When used in conjunction with radiographs, may
enhance detection of skull fractures

Intracranial injury Urine: organic acids 1. Screen for glutaric aciduria type 1
Intra-abdominal injuries CT scan: abdomen 1. IV contrast should be used and is preferable to PO62

Cardiac injury Cardiac enzymes: troponin and creatine kinase with
muscle and brain subunits (CK-MB)

Skeletal Radionuclide bone scan 1. Better for acute rib fractures and subtle, nondisplaced
long-bone fractures62

Osteogenesis imperfecta Skin biopsy for fibroblast culture and/or venous blood for
DNA analysis

Bone-mineralization disorders: rickets Calcium, alkaline phosphatase, phosphorus, vitamin D, and
parathyroid hormone

Tests should be ordered judiciously and in consultation with the appropriate genetics, hematology, radiology, and child abuse specialists. Careful consideration of the patient’s history, age, and
clinical findings should guide selection of the appropriate tests. CBC indicates complete blood cell; INR, international normalized ratio; DIC, disseminated intravascular coagulation; CT, computed
tomography; IV, intravenous; PO, oral; CK-MB, creatine kinase MB band.
a CT scanning may provide clinically relevant information more expeditiously than MRI in some facilities.
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pervised in a dangerous environment, the physician
should report suspected neglect or inappropriate adult
supervision, including injuries sustained while under the
care of an intoxicated adult, to child protective services.69

When the child is evaluated or tested for other nonabu-
sive causes, documentation should reflect the results of
this assessment as well. In general, concern for abuse is
greatest for infants younger than 12 months regardless
of the severity of the injury.

TREATMENT
Once medical assessment and stabilization are achieved
and a referral has been made to investigative agencies,
the physician should ensure that the child receives the
necessary follow-up services. The child’s primary care
physician should be notified, and child protective ser-
vices should ensure that the family complies with the
plan of care. These services should not only include
referral to appropriate medical providers but also address
the psychological effects of abuse or neglect on the
young child, the siblings, and the nonoffending care-
giver. Because adult-partner violence commonly co-oc-
curs with child abuse, several family members may re-
quire medical and mental health assistance. Medical
passports, which are abbreviated medical chart forms
usually kept by foster parents and presented at each
medical visit, are recommended to optimize treatment
regimens in children who are shifted among agencies
and individuals during the course of the child abuse
investigation.70

LEGAL ISSUES
All 50 states have statutes that mandate reporting of
suspected child abuse and neglect; the physician is not
required to prove abuse before reporting. Familiarity
with state laws will ensure that physicians report to the
appropriate agency within the required time frame;
some states have provided the option of making such a
report through the Internet. Information on specific
state laws are provided by the Children’s Bureau (Ad-
ministration for Children and Families, US Department
of Health and Human Services; see www.childwelfare.
gov/systemwide/laws�policies/search/index.cfm). Many
states have laws that permit physicians to evaluate chil-
dren who are suspected victims of abuse, to conduct
tests, and to take photographs without parental consent.

The physician may be required to write a sworn state-
ment of his or her findings and to testify in civil or
criminal trial proceedings. Civil hearings include testi-
mony about the safety of the child and the need for
appropriate placement with caregivers or state agencies.
Judgments are based on a “preponderance of the evi-
dence” with respect to the likelihood of abuse. Criminal
hearings involve testimony about the guilt or innocence
of an individual with respect to causing the injuries in a
child. The burden of proof is greater than that of civil

hearings; cases must be proven “beyond a reasonable
doubt.” Physicians are expected to testify to the facts on
the basis of their knowledge and experience in pediatrics
and, when appropriate, in child abuse. As such, they
may be asked to render opinions regarding the normal
developmental capabilities of children at certain ages as
well as the mechanisms of injury, severity of the injury,
and prognosis. Pediatricians should not testify to any-
thing that is beyond their level of knowledge or exper-
tise. Physicians act primarily as scientists and educators
in legal settings rather than as child advocates.

CONCLUSIONS
Child physical abuse is a common problem of childhood.
The physician must be able to recognize suspicious in-
juries, conduct a comprehensive and careful examina-
tion with appropriate auxiliary tests, critically assess the
explanation provided for the injury or injuries, and es-
tablish the probability that the explanation does or does
not correlate with the pattern, severity, and/or age of the
injury or injuries. The physician is responsible for report-
ing suspected abuse, documenting his or her opinions
clearly, and providing the necessary information and
expertise to investigative and legal personnel and par-
ents, when appropriate. In addition, pediatricians are
uniquely qualified to work with parents and caregivers
to prevent abuse by providing anticipatory guidance on
normal child behavior and its management. Finally,
physicians must advocate that children in foster care
who have medical or mental health problems receive the
appropriate services and medications and continuity of
care through a medical home, and that a medical pass-
port is maintained for these children.
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ABSTRACT. Adolescents and young adults are often
excessively sleepy. This excessive sleepiness can have a
profound negative effect on school performance, cogni-
tive function, and mood and has been associated with
other serious consequences such as increased incidence
of automobile crashes. In this article we review available
scientific knowledge about normal sleep changes in ad-
olescents (13–22 years of age), the factors associated
with chronic insufficient sleep, the effect of insufficient
sleep on a variety of systems and functions, and the
primary sleep disorders or organic dysfunctions that, if
untreated, can cause excessive daytime sleepiness in this
population. Pediatrics 2005;115:1774–1786; sleep, sleepi-
ness, adolescents, pediatric sleep problems, daytime sleep-
iness, young adults, circadian rhythm, melatonin, motor
vehicle accidents, depression, attention-deficit/hyperac-
tivity disorder, school start times, school performance,
obstructive sleep apnea, narcolepsy, idiopathic hypersom-
nia, delayed phase syndrome, insufficient sleep.

ABBREVIATIONS. REM, rapid eye movement; MSLT, Multiple
Sleep Latency Test; GPA, grade point average; ADHD, attention-
deficit/hyperactivity disorder; PSG, polysomnography; SDB,
sleep-disordered breathing; RLS, restless-legs syndrome; DSPS,
delayed sleep-phase syndrome.

INTRODUCTION

During adolescence (13–22 years of age), many
changes occur in sleep patterns, and there are
many influences on sleep quality and quan-

tity. Excessive daytime sleepiness in this population
is a widespread problem and can have major nega-
tive effects on the individuals’ performance, health,
and safety. Pediatricians and other health care pro-
fessionals have an important opportunity to evaluate
their adolescent patients for evidence of excessive
daytime sleepiness and underlying sleep deprivation
and/or sleep disorders.

Development of Normal Sleep and Waking
A variety of sleep-pattern changes occur from

childhood through adolescence. Laboratory evalua-

tions, as well as field studies and surveys, have
shown that across the second decade of life, there are
numerous alterations in sleep physiology associated
with consistent developmental patterns of sleep. No-
table findings include decreased sleep duration with
increasing age, a delay in bedtime and rise time
(except on school mornings), and an increasingly
large discrepancy between school-night and week-
end sleep patterns. Children at 9 to 10 years of age
who sleep approximately 10 hours on school nights
usually will not sleep more than that (and sometimes
will sleep less) on weekends. In contrast, adolescents
typically will extend sleep on weekends, and this
tendency increases as they age and as their school-
night sleep decreases, causing them to accumulate a
significant sleep debt. Sleep-research data indicate
that adolescents still require 9 to 10 hours of sleep
per night.1,2

A number of groups have examined sleep across
adolescent development in laboratory-based studies.
In these studies, laboratory constraints may affect
outcomes, and this needs to be kept in mind when
interpreting findings. For instance, although some
studies have used participants’ usual schedules to set
bedtimes and rise times,3–7 other studies have used a
fixed period of time (10:00 pm to 8:00 am) for
sleep.2,8,9 In addition, a number of studies have used
a longitudinal approach,2,6,8,9 whereas others have
used a cross-sectional approach.7,10,11 In laboratory
studies in which the sleep schedule was varied, total
sleep time has consistently been decreased in older
adolescents, as expected, because of changed (school-
night) sleep habits. Despite the varied methodologies
used, consistent changes in sleep/wake architecture
have been reported in adolescents. These changes
include a decrease in slow-wave sleep time (de-
creased by nearly 40% from prepubertal to late pu-
bertal adolescents with a 10-hour sleep opportuni-
ty8), an increase in the amount of stage 2 sleep, and
a decrease in the latency to the first episode of rapid
eye movement (REM) sleep.

Developmental changes in the amount of REM
sleep obtained in a number of these studies typically
parallel the findings for total sleep time. With in-
creasing age, the time in bed for sleep and, hence, the
total sleep time is decreased, with a concurrent de-
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crease in the amount of time spent in REM sleep.
Conversely, the duration of REM sleep is maintained
at a constant level in adolescent subjects when time
in bed is fixed.8,9 Differences in the time of child
versus adolescent spontaneous morning awakenings
have also been reported (ie, differences in Tanner
stages 1 and 2 vs 3–5). In a longitudinal study with a
fixed time in bed for sleep, younger children were
more likely than adolescents to spontaneously awake
before 8:00 am.2 Although a small number of studies
have reported gender differences in sleep patterns of
older children and adolescents,12 these findings are
not consistent.13

Sleep/Wake Regulatory Processes
The circadian and sleep homeostatic systems act to

coordinate most physiologic and behavioral systems
of the body and brain. These 2 systems, working
together or in opposition, influence the activities of
the endocrine, thermoregulatory, neurobehavioral,
renal, cardiovascular, digestive, and sleep/wake sys-
tems. With regard to sleep/wake, the circadian sys-
tem may be viewed as wake promoting, and the
homeostatic sleep system reflects sleep need or sleep
debt and provides a drive for sleep.

In humans, the central circadian pacemaker, or
biological clock, is located in the suprachiasmatic
nuclei of the anterior hypothalamus.14,15 These tiny
paired nuclei are responsible for the generation of
the daily (circadian) rhythms of physiologic, neuro-
biologic, and behavioral systems.16 The circadian
pacemaker is synchronized to the 24-hour day
through external time cues from the environment
(zeitgebers). The strongest of these zeitgebers is ex-
posure to the light/dark cycle. Phototransduction
from the retina to the suprachiasmatic nuclei occurs
primarily via the retinohypothalamic tract. Entrain-
ment of the circadian system to Earth’s 24-hour day
provides temporal balance between endogenous ac-
tivities and the external environment such that sleep-
ing/waking behavior, hormonal activity, tempera-
ture fluctuations, and neurobehavioral functioning
occur in proper synchrony with the environmental
day.

The circadian system plays an integral role not
only in regulating the timing of sleeping and waking
periods but also in influencing waking neurobehav-
ioral functioning capabilities, alertness or fatigue lev-
els,17 sleep/wake duration, and sleep structure (REM
sleep).18–20 Opposing the wake drive provided by the
circadian system, the sleep homeostatic system af-
fects sleep propensity, sleep duration, and sleep
structure.21

During waking periods, and especially during pe-
riods of extended wakefulness, the homeostatic drive
for sleep gradually increases, with a consequent in-
crease in the likelihood that sleep onset will occur.
The circadian variation in wake drive occurs concur-
rently, producing peaks and troughs in sleepiness
and alertness levels across the 24-hour day. The mag-
nitude of sleepiness or alertness experienced at a
given time is a product of the opposing influences of
these 2 systems.22 As a result, across a normal wak-
ing day, clock-dependent (circadian) alertness is usu-

ally lowest in the early morning and increases into
the late afternoon or evening, thus opposing the
growing sleepiness from having been awake all day.
Consequently, alertness may be greater in the
evening even if wakefulness has been sustained or a
sleep debt has accumulated.

In 1993, a theory emerged attributing certain
changes in adolescent sleep to an alteration in the
circadian timing system. Carskadon and colleagues23

demonstrated that circadian phase preference was
delayed in association with more mature self-re-
ported pubertal ratings in sixth-grade girls. In a lab-
oratory-based study,23 it was reported that the offset
time of melatonin secretion in the morning was sig-
nificantly correlated with Tanner stage. These find-
ings indicate that a change in the biological system
regulating circadian timing may accompany adoles-
cent development. Such a change may promote the
later timing of sleep that occurs during adolescence.

Surveys addressing sleep habits of older children
and adolescents have been performed in many
countries and across many decades. These surveys
demonstrate remarkable consistency with regard to
developmental changes in sleep habits, although
specifics of bedtimes, rise times, and sleep length
tend to vary among ethnic groups. Several review
articles have summarized these findings24,25 and
concluded that, irrespective of location, developmen-
tal trends are similar. Older children and young ad-
olescents tend to sleep about the same length of time
on school days as non–school days. With increasing
adolescent age, however, bedtime gets later on
school and non–school days, with the magnitude of
the delay greater on non–school days. Additionally,
rising time on non–school days also gets later as
adolescence progresses. We should note that the ten-
dency for a phase delay of sleeping pattern is not a
novel finding; Terman and Hocking26 in 1913, for
example, noted a shift from “vesperal” to “matinal”
sleeping during adolescence, attributing the change
to increasing homework.

As a consequence of these changes, the total sleep
time obtained by older adolescents is shorter than
sleep time for children and younger adolescents, and
the discrepancies between school-day and weekend
sleep and wake times increase with age. Maternal
questionnaires from the Zurich longitudinal stud-
ies27 have provided impressive data regarding de-
velopmental changes in sleep patterns of adoles-
cents. Although the findings are not as extreme as
those reported for US teenagers, similar trends are
apparent. In contrast, differences have been found in
total sleep obtained by adolescents in the United
States and those in Zurich, Switzerland. A recent
sample of eighth-grade students in the United States
demonstrates an average school-night bedtime of
10:44 pm, wake time of 6:35 am, and total sleep
period of 7.9 hours.28 The Zurich data, on the other
hand, show an average bedtime of 10:02 pm, wake
time of 6:30 am, and total sleep period of 8.5 hours.
Thus, although overall trends are similar for data
from developed nations, significant differences in
total sleep time may point to important concerns for
young people who obtain minimal sleep.
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Daytime Sleepiness
The Multiple Sleep Latency Test (MSLT) is an ob-

jective test that measures speed of falling asleep to
determine the tendency to fall asleep during the day.
A faster sleep onset indicates a greater level of sleep-
iness, as does an increased number of sleep onsets
during multiple tests. During an MSLT, subjects are
asked to fall asleep while lying in bed in a dark and
quiet room during 4 or 5 20-minute periods spaced at
2-hour intervals.29 If sleep occurs during this time
period, it is allowed for only 1.5 minutes (experimen-
tal test) or 15 minutes (clinical test); if no sleep oc-
curs, lights are turned on after the 20-minute test and
the subject has to get out of bed and stay awake until
the next testing period. In a longitudinal study using
the MSLT, Carskadon and colleagues2 assessed de-
velopmental changes in daytime sleepiness and
demonstrated a change in the pattern of daytime
alertness occurring at midpuberty. The prepubertal
and early pubertal adolescents did not fall asleep on
most of the tests (average latency across all naps of
approximately 19.5 minutes of a maximum of 20
minutes), whereas midpubertal and late pubertal ad-
olescents were more likely to fall asleep during the
midafternoon tests, and the average sleep latency
across all the naps decreased to approximately 15
minutes. This increase in sleep propensity occurred
even though the more mature adolescents were
sleeping as much as the less mature adolescents. This
finding indicates that either adolescents may need
more sleep than children or the pattern of sleepiness
is reorganized during adolescent development.24

External Determinants of Sleep Patterns

Parental Influence
With the transition from childhood to adolescence,

parents seem to change the manner in which they
exert influence on children’s sleep patterns, particu-
larly on school days.30 In Carskadon’s study,30 chil-
dren 10 and 11 years of age were significantly more
likely than children 12 and 13 years of age to report
that parents set their school-night bedtimes. In later
studies of high school students in 9th through 12th
grades, only 5% of these older adolescents had a
school-night bedtime set by their parents, and more
than 75% went to bed when homework, television
viewing, or socializing was done for the day or
whenever they felt sleepy.31

Thirteen-year-old children reported more fre-
quently than younger children that they required
either alarm clocks or their parents to wake them up
on school mornings. This difficulty in waking in the
morning continues into the older years. More than
85% of high school students in 1 study used an alarm
or their parents to awaken them in the morning on
school days.32 Thus, the influence of parents shifts
from setting bedtimes during childhood to assisting
with rising time during adolescence.

School Start Times
Historically, schools in the United States have

started early in the morning. In addition, many US
school districts use a 3- or 4-tiered schedule in which

high schools open first, followed by middle or junior
high schools, and then elementary schools.33 In a
preliminary survey of 40 schedules posted on the
Internet from high schools throughout the United
States for the 1996–1997 academic year, 48% started
at 7:30 am or earlier, whereas only 12% started be-
tween 8:15 am and 8:55 am.34 Most recently, in the
2001–2002 academic year, 35% of 50 high schools
surveyed started earlier than 7:30 am, nearly 50%
started between 7:31 am and 8:14 am, and only 16%
started between 8:15 am and 8:55 am.

Early high school start time is a significant, exter-
nally imposed constraint on teenagers’ sleep/wake
schedules; for most adolescents, waking up to go to
school is neither spontaneous nor negotiable. Szym-
czak and colleagues35 followed Polish students be-
tween 10 and 14 years of age for more than 1 year
and found that all of them slept longer on weekends
and during vacations by extending their sleep and
waking up later. These investigators concluded that
the school schedule was the predominant determi-
nant of wake times for these students. Similarly,
several surveys of high school students have found
that students who start school at 7:30 am or earlier
obtain less total sleep on school nights because of
earlier rise times.31,36–38

In a laboratory and field study, Carskadon and
colleagues39 evaluated the effect of a 65-minute ad-
vance in school start time on approximately 40 9th-
graders in their transition to 10th grade. Specifically,
junior high school started at 8:25 am and high school
started at 7:20 am in a large urban school district.
Sixty-two percent of the students in 9th grade and
less than half the students in 10th grade got an av-
erage of as much as 7 hours of sleep on school nights.
Students awoke earlier on school days in 10th grade
than in 9th grade and had shorter sleep latencies on
the MSLT in 10th than in 9th grade, particularly on
the 8:30 am assessment. In addition, 16% of partici-
pants experienced 2 REM episodes on the MSLT in
10th grade (48% of subjects experienced 1 REM epi-
sode). The occurrence of REM sleep episodes on the
MSLT was associated with a delayed timing of mel-
atonin secretory pattern in these adolescents. In a
study of nearly 600 young adolescents (10–12 years
of age), Epstein and colleagues40 compared a 7:10 am
with an 8:00 am school start time. In their survey,
children with early start times reported significantly
shorter mean sleep times (ie, approximately 25 min-
utes less) than did children who started school after
8:00 am.

Employment and Extracurricular Activities
Another major influence on sleep patterns of high

school students in the United States is the number of
hours they spend working for pay. Students who
work 20 or more hours per week report going to bed
later at night, sleeping fewer hours per night, over-
sleeping more in the morning, and falling asleep
more in class than those who do not work or who
work fewer than 20 hours per week. In a survey of
more than 3000 high school students (grades 9–12)
from several Rhode Island school districts, nearly
60% of the students reported that they held part-time
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jobs, and almost 30% indicated that they worked 20
hours or more per week.31,34 The 11th- and 12th-
grade students who worked more than 20 hours per
week reported significantly different sleep/wake be-
haviors from those of their peers who worked less
than 20 hours per week or not at all. The high-work
group reported more symptoms of daytime sleepi-
ness such as struggling to stay awake while driving,
in classes, and while reading, studying, or doing
homework. This group also reported greater use of
caffeine, alcohol/drugs, and tobacco.

Clinical Consequences of Inadequate Sleep

Excessive Daytime Sleepiness
Alertness is defined as the inherent ability of the

brain to sustain attentive wakefulness with little or
no external stimulation. When someone is exces-
sively sleepy, alertness and vigilance become unsta-
ble and unreliable. Cognitive capabilities slow down,
and over time there is an increased risk of making
errors41 and an increased risk of accidents (for exam-
ple, automobile crashes). When excessively sleepy,
individuals may begin tasks well, but as time on
tasks continues, performance will decrease. Sleepy
individuals may increasingly neglect activities
judged to be nonessential. High levels of sleepiness
impair complex performance, leading to lapses in
attention, slowing of motor and cognitive reactions,
mental mistakes, working-memory errors, time-on-
task decrements, and potentially uncontrolled sleep
attacks.42

Despite the laboratory findings on the effects of
sleep loss on neurocognitive functioning, it is com-
monly assumed that sleep loss has little or no effect
on waking brain function, that the effects of sleep
loss are primarily motivational, and that the amount
of sleep required to maintain stable waking perfor-
mance is less than that obtained.43 In reality, the
opposite is true. There have been several studies
assessing the effect of sleep deprivation on tendency
to fall asleep.30,44,45 In these studies, successive days
of restricting sleep duration led to a significant ten-
dency to doze off in quiet settings. This might man-
ifest as falling asleep in class, or there may be un-
controllable “microsleeps” leading to poor task
performance. More recent studies have supported
these earlier findings. For example, Fallone and col-
leagues25 studied young people between 8 and 15
years of age and restricted them to 1 night of only 4
hours of sleep. Their daytime sleepiness was in-
creased both subjectively and objectively. The effect
of sleepiness on neurobehavioral functioning in these
studies is less clear and may depend on whether the
sleep loss is across a single night or multiple nights.
There also seems to be an emotional overlay. Maayan
and colleagues46 studied 10 adolescents the day after
a night of total sleep deprivation. They found that
the adolescents exposed to emotion-producing pic-
tures during the test demonstrated decreased perfor-
mance on a working-memory task.

School Performance Problems
In a recent critical review, academic performance

and sleep were analyzed extensively by Wolfson and

Carskadon.47 Studies clearly suggest that shortened
total sleep and irregular sleep schedules are highly
associated with poor school performance for adoles-
cents. After a year-long study of 17 school districts in
Minnesota, Minneapolis Public Schools changed
their high school start time from 7:15 am to 8:40 am,
beginning with the 1997–1998 school year. The Cen-
ter for Applied Research and Educational Improve-
ment at the University of Minnesota has examined
the effect of the later start time.48 The study exam-
ined student grades and attendance through district
records and administered the School Sleep Habits
Survey to 50 962 students in 7 high schools (grades
9–12). Analyses found that daily attendance rates
were higher in the 1999–2000 academic year than
they were in 1995–1996; the percentage of high
school students who were continuously enrolled in
the district or in the same school increased in 1999–
2000, relative to the percentage in 1995–1996; and
with the later start time, the dropout rate decreased.
The School Sleep Habits Survey showed no change
in average school-night bedtimes or weekend bed-
times and rise times. However, because of later rise
times on weekdays, Minneapolis students reported
that they obtained, on average, 60 more minutes of
sleep on school nights than did their peers in high
schools with start times 1 hour earlier. In addition,
Epstein and colleagues40 compared young adoles-
cents who started school at 7:15 am or earlier at least
2 times a week with those who started at 8:00 am.
Early risers complained more of daytime fatigue and
sleepiness throughout the school day, greater ten-
dency to doze off in class, and attention/concentra-
tion difficulties in school.

Wolfson and Carskadon31 administered the School
Sleep Habits Survey to 3120 high school students
from 4 high schools representing 3 school districts in
southern New England. Adolescents with self-re-
ported higher grades reported significantly longer
and more regular sleep/wake schedules. Specifi-
cally, they said that they got more total sleep and had
earlier bedtimes on school nights than did students
with lower grades. In fact, these differences distin-
guished students reporting mostly Bs or better from
those reporting Cs and worse. Students’ weekend
sleep habits also differed according to self-reported
grades. Specifically, A and B students reported ear-
lier bedtimes and earlier rise times than did students
with poorer grades. Students with worse grades re-
ported greater weekend delays of sleep schedule
than did those with better grades.

Meijer and colleagues49 focused more on the rela-
tionship between sleep/wake patterns and young
adolescents’ perceptions of their school functioning
than on academic grades or examination scores. They
assessed young adolescents in 7th and 8th grades.
Adolescents who reported having difficulty getting
up were less motivated to do their best at school,
whereas children with higher-quality sleep and re-
ports of feeling more rested were more receptive to
teacher influence, had a more positive image of
themselves as students, and reported higher motiva-
tion to do their best in school.

A few studies have examined the relationship be-
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tween sleep/wake patterns and academic perfor-
mance in college students. Trockel and colleagues50

interviewed or surveyed 185 randomly selected first-
year college students regarding sleep/wake habits,
exercise, eating, mood, perceived stress, social sup-
port, religious habits, and semester grade point av-
erages (GPAs). Sleep habits, particularly rise times,
accounted for the largest amount of variance in
GPAs. In particular, later weekday and weekend
wake times and increased number of work hours
(paid/volunteer) were associated with lower GPAs.
Eating habits, mood, stress, time management, and
social support were not associated with these first-
year college students’ grades. Kelly and colleagues51

also studied college students and found that short-
sleepers reported significantly lower overall GPAs
than did long-sleepers. Although there were no age
or gender differences, long-sleepers (�9 hours per
night) reported significantly higher GPAs than did
short-sleepers (�6 hours per night; mean GPA: 3.24
vs 2.74, respectively). Average-sleepers (7–8 hours
per night) were not significantly different from long-
or short-sleepers.

Sleep and Attention-Deficit/Hyperactivity Disorder in
Adolescents and Young Adults

As noted above, lack of sleep may cause prob-
lems with attention and concentration in the labora-
tory setting. The well-recognized clinical syndrome
is attention-deficit/hyperactivity disorder (ADHD),
which is estimated to affect 5% to 10% of the school-
aged population. This disorder persists into adoles-
cence and young adulthood in 10% to 60% of affected
individuals.52 The relationship between sleep prob-
lems and ADHD in children has been examined in
multiple studies, using a number of approaches,53–66

but similar data in adolescents and adults are largely
unavailable. Reviews of clinical complications of
ADHD in adolescents include some anecdotal refer-
ences to sleep disturbances,67–69 but studies of child-
hood ADHD and sleep are rare and have included
small numbers of subjects between 12 and 18 years of
age.64

Studies of children with ADHD have used either
parental- or self-report surveys or all-night sleep test-
ing (polysomnography [PSG]) to examine the rela-
tionship between sleep architecture/disturbances
and ADHD. Methodologic limitations of these stud-
ies include small sample sizes and selection bias,
variability in diagnostic criteria for ADHD, failure to
document pubertal status, and variability in control
groups. In addition, although parental assessment of
their children’s sleep behavior and disturbances is
clearly more subjective, relatively objective methods
such as PSG may not reflect “real-world” conditions
accurately. Finally, many studies have failed to con-
sider the effects of medication and the presence of
comorbid psychiatric conditions. Despite these limi-
tations, most of the “objective” studies have failed to
find consistent differences in sleep architecture and
patterns between children with ADHD and con-
trols,70–79 yet most parental-report studies have re-
ported increased sleep problems in children with
ADHD, including difficulty falling asleep, night

wakings, and restless sleep. However, more recent
studies have suggested that many of these sleep dis-
turbances are attributable to either medication-re-
lated effects from psychostimulants or common psy-
chiatric comorbid conditions rather than to ADHD
per se.80

The etiology of sleep disturbances associated with
ADHD in childhood is likely to be multifactorial and
vary across patients. In addition to medication-re-
lated effects on sleep and the influence on sleep
behavior of such common comorbid conditions as
oppositional defiant disorder, depression, and anxi-
ety disorders, primary sleep disorders may present
itself with ADHD-like symptoms or may exacerbate
underlying ADHD.81–83 For example, there is mount-
ing evidence not only that sleep-disordered breath-
ing (SDB) is strongly associated with inattention,
hyperactivity, impaired “executive” cognitive func-
tioning, and disruptive behaviors in children but also
that treatment of SDB results in significant improve-
ment or even complete amelioration of ADHD-re-
lated symptoms.84,85 Likewise, other primary sleep
disorders such as restless-legs syndrome (RLS), pe-
riodic limb-movement disorder,86–89 delayed sleep-
phase syndrome (DSPS),90 and narcolepsy91 may
present with ADHD symptomatology.

Primary abnormalities in central nervous system
regulation of arousal, behavioral inhibition and self-
regulation, and/or vigilance associated with ADHD
also have been postulated to result in sleep distur-
bances. These disturbances suggest a more “intrin-
sic” sleep/wake dysregulation in at least some indi-
viduals with ADHD.92,93 There is considerable
empirical evidence to suggest that brain systems reg-
ulating sleep and attention/arousal are linked and
that abnormalities in similar neurotransmitters such
as the noradrenergic and dopaminergic systems may
be found in ADHD and sleep disturbances.94 Al-
though intriguing, at the current time these hypoth-
eses are still largely speculative. Nevertheless, it is
clear from clinical observations and on theoretic
grounds that an association between ADHD and
sleep disturbances exists, that symptoms of ADHD
and sleep disorders frequently overlap, and further-
more that the presence of a comorbid sleep disorder
may significantly increase the level of impairment in
an individual with ADHD.

Mood Disturbances
The relationship between sleepiness and de-

pressed mood in adolescents must be considered in
both directions. That is, there is extensive evidence
that adolescents with clinical mood disorders (par-
ticularly major depressive disorder) report high rates
of sleep disturbances and complaints.95,96 There are
also data indicating that adolescents with sleep prob-
lems report increased negative mood and/or diffi-
culties with mood regulation.97–99 Part of the rela-
tionship may be accounted for by the effects of stress
and emotional arousal interfering with sleep in ado-
lescents with emotional problems,100 whereas there
is also evidence that sleep disruption can cause irri-
tability and negative mood in adolescents.92

Studies of sleep and major depressive disorder in
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adolescents provide evidence for subjective sleep
complaints (especially difficulty falling asleep) and
are extremely common, affecting most adolescents
interviewed during an episode of depression.96 Ob-
jective electroencephalogram studies of clinical sam-
ples have revealed evidence of sleep disturbances in
some depressed adolescents but at lower rates than
sleep disturbances seen in adult depression.101–105

However, subjects who showed objective evidence
of sleep-onset abnormalities in adolescence were
more likely to develop depressive episodes in the
future.106,107 More recently, studies focusing on the
microarchitecture of sleep in depressed adolescents
provide some evidence that more subtle distur-
bances in sleep also may be predictive of a worse
clinical course among adolescents with mood prob-
lems.108

Given the evidence of negative effects in both di-
rections, one of the major concerns regarding the
co-occurrence of sleep and mood problems in ado-
lescents is that it can contribute to a “negative spiral”
in school and social functioning. For example, late-
night and erratic schedules and early school start
times can lead to sleep deprivation, which in turn
can erode mood and motivation. Difficulties with
mood, motivation, and school performance create
greater stress and affective problems. The negative
affective experiences further interfere with sleep and
arousal regulation and circadian effects and lead to
difficulty falling asleep, more erratic schedules, and
additional deterioration across these systems. Re-
search is needed to examine the effects of early in-
tervention aimed at sleep while examining mood
symptoms to address these important concerns.

Drowsy Driving
Motor vehicle crashes are a leading cause of death

in adolescents and young adults, and sleepiness can
be deadly for adolescents behind the wheel. Studies
analyzing motor vehicle crash data by age group
have found that young people between 16 and 29
years of age were the most likely to be involved in
crashes caused by the driver falling asleep.109–112

Pack and colleagues109 reviewed the 5104 crash re-
ports from North Carolina from 1990 to 1992 in
which the driver was judged to have fallen asleep. In
771 of the crashes, the driver was also thought to be
intoxicated. Of the remaining 4333 crashes, the ma-
jority occurred with younger individuals. Fifty-five
percent occurred with a driver who was 25 years or
younger. Unlike crashes with adults older than 65
years, which typically occur during midafternoon,
crashes with this younger age range generally take
place at night and involve young males driving alone
and going off the road.

Lack of sleep has been implicated as a cause of
falling asleep at the wheel.113 Compared with sleep-
ing 8 or more hours each night, sleeping 6 to 7 hours
was associated with a 1.8 times higher risk for in-
volvement in a sleep-related crash versus a non–
sleep-related crash, and sleeping fewer than 5 hours
per night invoked a 4.5 times higher risk. Forty per-
cent of drivers had been awake for 15 or more hours

before falling asleep at the wheel and crashing, and
nearly 20% had been awake for 20 or more hours.

Additional Causes of Daytime Sleepiness
As described in the previous sections, there is an

inherent tendency for adolescents and young adults
to get insufficient sleep, and as a result, excessive
daytime sleepiness may be frequently seen in this
age group. Nevertheless, it is also essential to ac-
knowledge the importance of untreated sleep disor-
ders and other organic causes of excessive daytime
sleepiness. It is very difficult to differentiate insuffi-
cient sleep from other causes of daytime sleepiness
without taking a formal sleep history. The following
sections will review clinical sleep disorders and pro-
pose a working algorithm to help clinicians sort
through the differential diagnoses.

Insomnia and Circadian-Rhythm Disorders
Insomnia is a broad term used to describe a wide

range of complaints relating to disorders of sleep. For
many people, insomnia is a subjective complaint of
dissatisfaction with sleep, including decreased sleep
quality, decreased sleep quantity, trouble getting to
sleep, and trouble maintaining sleep. In some cases,
insomnia is a symptom of another underlying med-
ical or psychological disorder, and in other cases
there is no apparent physiologic cause (this type of
insomnia generally is called “psychophysiological
insomnia”). The waking effects of insomnia include
daytime fatigue or sleepiness, neurocognitive defi-
cits, and altered mood.

The major insomnia complaint in adolescents is
difficulty initiating sleep. In this age group, a major
cause of this insomnia is DSPS. DSPS is a circadian-
based disorder in which an individual’s internal cir-
cadian pacemaker is not in synchrony with external
or environmental time. Affected adolescents typi-
cally experience difficulty in initiating and terminat-
ing sleep at a “normal” time114 and prefer later sleep
times (between 2:00 am and 6:00 am) and wake times
(between 10:00 am and 1:00 pm). The sleep structure
of DSPS patients is otherwise normal. DSPS is char-
acterized by a delay in the timing of activities dem-
onstrating circadian rhythmicity, such as melatonin
secretion,115 changes in core body temperature, and
the sleep/wake cycle.

The incidence of DSPS in the general population
is unclear. Some reports suggest that only 0.7% of
middle-aged adults have DSPS and 7% or more of
adolescents suffer from this disorder.116–118 In ado-
lescents, there may be an overestimation of the inci-
dence of DSPS because of developmental and/or
environmental influences on the circadian system
that produce a DSPS-like profile in this age group. As
mentioned previously, Carskadon and colleagues30,39

reported a phase delay in the timing of daytime
sleepiness in midpubertal children by using the
MSLT as an index of sleepiness. Adolescents typi-
cally do not go to sleep until late because of school,
work, social, and family commitments but still must
awaken early for school. When allowed to sleep
without time constraints on weekends, adolescents
choose to go to bed and rise later than on weekdays
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and sleep for longer periods (in essence, “catching
up” on sleep).119

The diagnosis of DSPS is based on clinical history.
The classic patient with DSPS is more frequently
tardy or absent from school because of an inability
to get out of bed in the morning despite parental
intervention. If the adolescent with DSPS does make
it to class, he or she may fall asleep, frequently has
poor grades, and frequently is labeled as having a
behavioral problem. Although not a practical treat-
ment option, these symptoms would abate if the
adolescent were allowed to sleep late in the morning
and arrive later at school.

Treatment regimens for DSPS need to be designed
to resynchronize the circadian system. There is a
high incidence of relapse, however, after discontin-
uation of treatment, especially if patients are unable
to maintain a rigid sleep/wake schedule. Czeisler
and colleagues120 delayed the sleep times of adult
patients by 3 hours each day over a period of 5 to 6
days until the desired sleep time was reached. An
alternative approach is to have the patient get up and
stare into a bright light box for 30 minutes first thing
in the morning to “reset the clock.” However, studies
using light exposure to re–entrain subjects have re-
ported mixed findings.117,121

Another proposed treatment for DSPS is the ad-
ministration of melatonin. Melatonin is an endoge-
nous hormone that plays a role in the control of the
circadian system122 and potentially in the initiation
of sleep.123,124 Exogenously administered melatonin
has been reported to have both chronobiotic (phase-
shifting)125 and soporific (sleep-inducing) proper-
ties.126 As a treatment for DSPS, melatonin exerts its
effects primarily by shifting the timing of the circa-
dian system and has been demonstrated to be suc-
cessful in re-entraining sleep/wake rhythms in peo-
ple with jet lag and people who perform shift
work.127

The efficacy of melatonin treatment for DSPS has
been examined in a number of studies. Phase ad-
vance of the sleep/wake cycle was reported after
daily administration of melatonin for up to 6
weeks.76,128–130 After termination of the treatment,
however, the melatonin-induced phase advances
were reversed and subjects returned to being phase
delayed. Although melatonin administration may be
an effective treatment for DSPS, it should be used
with caution. As yet, there is no established dose of
melatonin to be administered for effective results,
and the timing of administration is also important
to achieve phase shifts in the desired direction.131

In addition, the safety of melatonin administration,
particularly in adolescents and young adults, is not
established. Melatonin levels are high during puber-
ty,132 and melatonin has been implicated in repro-
ductive development and seasonal breeding in sev-
eral species. Additionally, studies on the safety of
long-term melatonin administration have not been
performed. Therefore, at present, melatonin should
be thought of as a research tool and not a clinical
solution.

Sleep-Disordered Breathing
SDB, or obstructive sleep apnea, is a condition in

which the pharynx intermittently and repetitively
collapses during sleep. Arterial oxygen levels de-
crease and carbon dioxide levels increase until a
subconscious arousal from sleep occurs. The pharyn-
geal dilator muscles then contract, the pharynx
opens, air rushes in under pressure creating a loud
snoring sound, ventilation resumes, and blood gas
abnormalities are corrected. SDB in adolescents and
young adults leads to the same daytime sequelae
related to excessive daytime sleepiness as seen with
insufficient sleep (sleep restriction).

The most common cause of sleep apnea in this age
range is enlarged tonsils and adenoids. The epidemic
of childhood weight problems, however, has re-
sulted in obesity becoming a major cause of SDB
in children as well as adults. Other contributing
factors include retrognathia, nasal obstruction,133

evening alcohol ingestion, family history of sleep
apnea,134 black race,134 and history of wheezing and
cough.134

The profile of an adolescent or young adult with
sleep apnea is of someone who snores loudly and
frequently, has been observed to have episodes of
apnea during sleep, has awakened choking, and is
excessively sleepy. Clues on physical examination
that would help the physician suspect SDB include
enlarged tonsils, retrognathia, mouth breathing, and
upper-body obesity.

The true prevalence of SDB in this age range is
unknown because of a lack of studies and lack of
consensus about minimum criteria for diagnosis.
Part of the problem is that some studies have in-
cluded younger children as well as adolescents.135

Although an obstructive-apnea index (the number of
episodes of obstructive apnea per hour of sleep)
greater than or equal to 1 per hour may be diagnostic
of SDB in younger children,136 the threshold may be
higher in adolescents and young adults. Acebo and
colleagues137 reported that an obstructive apnea in-
dex of 1 per hour was normal in 13-year-old boys
and girls and in 22-year-olds.137 In fact, in this study
of normal subjects, an apnea index up to 3.6 in young
boys and 4.5 in young men was considered to be
normal.

Hui and colleagues138 evaluated 1910 freshman at
the Chinese University of Hong Kong and found that
26% snored, 11% reported impaired performance
ability, and 42% reported daytime sleepiness. A lim-
ited number of these college students underwent
all-night sleep studies, leading to a calculation of
0.1% prevalence of SDB in this population. In con-
trast, Sanchez-Armengol and colleagues139 studied
101 adolescents 12 to 16 years of age. Of this popu-
lation, 29% snored, 14% were excessively sleepy, and
3% had SDB.

The diagnosis of sleep apnea requires overnight
assessment by PSG, typically in a sleep laboratory.
Once sleep apnea is diagnosed, treatment options
include removal of the tonsils and adenoids if they
are enlarged, weight reduction if overweight or
obese, and/or nightly continuous positive airway
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pressure therapy to prevent intermittent upper-air-
way collapse.140

Narcolepsy and Idiopathic Hypersomnia
Narcolepsy is a neurologic disorder associated

with inappropriate control of REM sleep. Recent
studies have suggested that the pathophysiology of
narcolepsy involves depletion of the neuropeptide
hypocretin known as orexin.141 The true prevalence
of narcolepsy is unknown, but 4 to 10 people per
10 000 in the United States may have the disorder.

Core symptoms of narcolepsy reflect the compo-
nents of REM sleep, specifically loss of muscle tone
and an extremely active cortex during sleep, leading
to vivid dreams. Patients with narcolepsy may have
sleep attacks in which they inappropriately doze off.
Many will have cataplexy, which is a sudden loss of
muscle tone typically precipitated by anger or laugh-
ter. In severe cases, the patient may lose all tone and
collapse to the floor. Symptoms may even present as
unexplained syncope. If left alone, the patient will
fall asleep and be in REM sleep. The presence of
cataplexy is diagnostic of narcolepsy.142 People with
narcolepsy may also experience sleep-onset paralysis
as they are starting to fall asleep; they suddenly
become paralyzed while they are still awake. Sleep
paralysis may also occur on awakening, but this may
happen in people without narcolepsy as well, either
sporadically or on a familial basis. Patients with nar-
colepsy may also experience hypnagogic hallucina-
tions (vivid, dreamlike visual images) before falling
asleep. Only a minority of patients present with the
complete tetrad of symptoms.91,143

Although the symptoms of narcolepsy typically
begin during adolescence and young adulthood,
adults with narcolepsy frequently report that the
diagnosis was not established for several more
years.144 Frequently, adolescents with narcolepsy
have behavioral and emotional disturbances. Dahl
and colleagues91 found that 12 of 16 adolescents with
narcolepsy had emotional problems, and 4 patients
were misdiagnosed as having a psychiatric disorder.
Delayed and mistaken diagnoses may contribute to
adult psychosocial dysfunction.143,145

A definitive diagnosis of narcolepsy can be made if
cataplexy is present. Testing for narcolepsy includes
overnight PSG to exclude other causes of daytime
sleepiness, such as SDB. In addition, patients will
undergo MSLT testing the following day. There is no
specific test for cataplexy. Adolescents with narco-
lepsy will be pathologically sleepy with a mean sleep
latency across all naps of less than 6 minutes, com-
pared with a normal mean sleep latency of 15 min-
utes. Patients with narcolepsy, as well as patients
with insufficient sleep, may demonstrate REM sleep
in at least 2 of the naps, whereas normal subjects
have no REM sleep.

Treatment includes stimulant drugs such as meth-
ylphenidate and dextroamphetamine to decrease
daytime sleepiness, wake-promoting agents such as
modafinil, and REM-suppressant agents such as tri-
cyclic antidepressants and serotonin reuptake inhib-
itors to control cataplexy. Recently, sodium oxybate
has become available to prevent cataplexy.146 In ad-

dition, education, counseling, and working closely
with both family and school personnel are essential.
Regular sleep/wake schedules need to be estab-
lished, and daytime restorative naps may be helpful.

“Idiopathic hypersomnia” is a term used to de-
scribe patients who are excessively sleepy for no
apparent cause and who do not have cataplexy.147

Despite adequate sleep time for age and despite a
normal all-night PSG result, these patients have
MSLT results in the sleepy range, yet do not demon-
strate any episodes of REM sleep in individual naps
or any of the associated symptoms of narcolepsy. It is
possible that these patients may be found to have
narcolepsy in the future. Patients with idiopathic
hypersomnia are frequently treated with stimulant
medications such as methylphenidate and dextroam-
phetamine, although the response to treatment is
usually less effective than it is with narcolepsy.

Periodic Limb Movement During Sleep and RLS
Periodic limb movements during sleep are repeti-

tive contractions of the anterior tibialis muscles oc-
curring during sleep. Although more common in
aging adults, leg movements may also be seen in
adolescents and young adults. Periodic limb move-
ments may be an incidental finding on all-night PSG,
but they can also be a cause of subconscious sleep
disruption, leading to daytime sleepiness, or a trig-
ger for full awakenings and subsequent insomnia.

A related disorder is RLS, in which patients com-
plain of an uncontrollable feeling in their lower legs
at rest, either lying or sitting. The sufferer may be-
come so uncomfortable that he or she has to move
around or get up and walk to control the symptoms.
Symptoms will typically disappear when the patient
starts moving around. Restless-legs complaints are
more common with increasing age but may be seen
in younger patients as well, as with certain medical
conditions such as renal failure and diabetes mellitus
or under special circumstances such as pregnancy.
Although most patients with restless-legs complaints
will have periodic limb movements during sleep, the
inverse correlation is very uncommon. RLS has been
associated with insomnia and recently has been
found to be associated with ADHD in children and
adolescents.87–89

Treatment typically is directed at increasing cen-
tral nervous system dopamine concentrations with
agents such as carbidopa-levodopa, pergolide, or
pramipexole. Gabapentin and benzodiazepines are
also used to treat RLS.

Effect of Medications/Substances
Many common medications may have a marked

effect on sleep and sleep patterns. A detailed sum-
mary is beyond the scope of this review. Examples
include the use of extremely long-acting stimulants
for ADHD. These agents may paradoxically increase
sleepiness and augment problems with attention,
concentration, and mood during the daytime. By
causing overstimulation, these agents may actually
have a negative effect on sleep and decrease actual
sleep time. Similarly, medications used for depres-
sion may have a profound effect on sleep quality.
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Even over-the-counter cold and allergy medications
may be overstimulating (eg, pseudoephedrine) or
oversedating (eg, diphenhydramine). Adolescents or

young adults abusing prescription or illegal drugs
are at high risk of significant adverse sleep effects.

Alcohol is a potent short-term sedating substance.

Fig 1. Sample clinical assessment flowchart. PSG indicates polysomnography; MSLT, Multiple Sleep Latency Test. (Reproduced with
permission from Mindell JA, Owens JA. A Clinical Guide to Pediatric Sleep: Diagnosis and Management of Sleep Problems. Philadelphia, PA:
Lippincott Williams & Wilkins; 2003:56.)

TABLE 1. “BEARS”: A Sample Sleep History

B � Bedtime problems (Do you have any problems falling asleep at bedtime?)
E � Excessive daytime sleepiness (Do you feel sleepy a lot during the day? In school? While

driving?)
A � Awakenings during the night (Do you wake up a lot at night?)
R � Regularity and duration of sleep (What time do you usually go to bed on school nights?

Weekends? How much sleep do you usually get?)
S � Sleep-disordered breathing (Parent: Does your teenager snore loudly or nightly? Patient: Has

anyone ever told you that you snore loudly at night?)
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Although it may induce sleep, once the blood alcohol
concentrations have dropped low enough, one may
develop acute rebound insomnia. In addition, alco-
hol causes pharyngeal dilator muscle relaxation and
hence precipitates snoring and even sleep apnea in
susceptible individuals.148,149

Caffeine is ubiquitous in coffee, tea, chocolate, and
soft drinks and may lead to insomnia or subcon-
scious sleep disruption and subsequent daytime
drowsiness, which in turn may lead to an increased
need for caffeine the next day. Excessive use of caf-
feine, nicotine, or stimulants under conditions of
sleepiness may provide apparent short-term gain but
long-term negative consequences on sleep and circa-
dian health.

IMPLICATIONS FOR CLINICAL PRACTICE
Excessive sleepiness is a significant problem in

adolescents and young adults. In most cases, it re-
sults from insufficient sleep caused by insufficient
time in bed and is associated with intrinsic changes
in the sleep/wake cycle as well as extrinsic pressures
to go to bed later and get up earlier. At a minimum,
clinicians evaluating individuals in this age range
need to ask questions routinely about sleep patterns
and how much sleep an individual is receiving as
well as whether there are any sleep-related symp-
toms. Specific tools such as the “BEARS” Pediatric
Sleep History (Table 1) have been used in younger
children and adolescents150 and can serve as a tem-
plate for the development of a routine review of
systems for clinicians in asking sleep questions. This
instrument is designed to provide a practical and
user-friendly vehicle for incorporating pediatric
sleep history into the standard histories and physical
examinations in both outpatient and inpatient set-
tings. The “BEARS” instrument is divided into 5
major sleep domains and provides a comprehensive
screen for the major sleep disorders affecting chil-
dren in the 2- to 18-year age range. Each sleep do-
main has a set of age-appropriate “trigger questions”
for use in the clinical interview.

The key message for clinicians is that insufficient
sleep (time in bed) occurs commonly but that this is
not the only process that may be present. Consider-
ation, therefore, needs to be given to possible depres-
sion, obstructive sleep apnea, insomnia, narcolepsy,
and other sleep disorders as well as to medications or
stimulants such as caffeine as the cause of impaired
sleep quality and excessive daytime sleepiness.

There is not an established and validated algo-
rithm that all clinicians use for diagnosing and treat-
ing sleep disorders in this age range. One sample
assessment tool is shown in Fig 1. Treatment should
be directed at any potentially reversible process. At a
minimum, adolescents and young adults need to be
counseled about normal age-appropriate sleep needs
and the detrimental effects of sleep loss on perfor-
mance and overall health.
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he Society for Adolescent Medicine (SAM) and the
merican Academy of Pediatrics (AAP) have the
rotection of the health and well-being of adoles-
ents as a primary goal. With this joint policy state-
ent, SAM and AAP express our strong opposition

o the juvenile death penalty and call upon the
nited States Supreme Court, the federal govern-
ent, and states to abolish the practice of executing

uvenile offenders.
SAM and AAP have previously affirmed the im-

ortance of ensuring the health and well-being of
oung people who are involved in the juvenile and
riminal justice systems [1,2]. It is well established
hat the vast majority of adolescents involved in
hese systems suffer from serious psychological and
hysical health problems and are more likely than

he general adolescent population to have been vic-
ims of child abuse or neglect and to have experi-
nced school failure or learning disabilities [1–3].

For more than a century, the juvenile justice
ystem has been based on the principle that young
eople who commit crimes should have an opportu-
ity for rehabilitation and treatment. The imposition
f the death penalty for juvenile offenders represents
he ultimate rejection of that principle. The execution
f offenders who were under age 18 at the time of
heir crime is expressly prohibited by international
aw in several treaties, such as the United Nations’
onvention on the Rights of the Child, the American
onvention on Human Rights, the International
ovenant on Civil and Political Rights, and the
eneva Convention Relative to the Protection of
ivilian Persons in Time of War, and numerous

esolutions and reports by other international bodies
uch as the European Union, the United Nations
conomic and Social Council, and the United Na-
ions Sub-Commission on Human Rights [4–6].

Society for Adolescent Medicine, 2004
ublished by Elsevier Inc., 360 Park Avenue South, New York, NY 10010
The Society for Adolescent Medicine and the
merican Academy of Pediatrics add our voices to

he emerging national and international consensus
pposing the death penalty for juvenile offenders.
AM and the AAP are committed to working with
ther professionals to address the comprehensive
ealth care needs of young people in the context of

heir families, schools, and communities. We view
he execution of juvenile offenders as the most fun-
amental failure of society to provide young people
ith the supports they need to grow up to lead

ealthy, responsible, and productive lives.

repared by:

adlyn C. Morreale, M.P.H.
enter for Adolescent Health & the Law
hapel Hill, North Carolina

eferences
. Society for Adolescent Medicine. Health care for incarcerated

youth: Position paper of the Society for Adolescent Medicine. J
Adolesc Health 2000;27:73–5.

. American Academy of Pediatrics. Policy statement: Health care
for children and adolescents in the juvenile correctional care
system. Pediatrics 2001;107:799–803.

. Council on Scientific Affairs, American Medical Association.
Health status of detained and incarcerated youths. JAMA
1990;263:987–91.

. de la Vega, C. Amici Curiae urge the U.S. Supreme Court to
consider international human rights law in juvenile death
penalty case. Santa Clara L Rev 2002;42:1041–58.

. United Nations, Office of the High Commissioner for Human
Rights. Convention on the Rights of the Child. Available at:
http://www.unhchr.ch/html/menu3/b/k2crc.htm. Accessed
May 13, 2004.

. European Union. EU memorandum on the death penalty.
Available at: http://www.eurunion.org/legislat/DeathPenalty/

eumemorandum.htm. Accessed May 13, 2004.

1054-139X/04/$–see front matter
doi:10.1016/j.jadohealth.2004.01.010

http://www.unhchr.ch/html/menu3/b/k2crc.htm
http://www.eurunion.org/legislat/DeathPenalty/eumemorandum.htm
http://www.eurunion.org/legislat/DeathPenalty/eumemorandum.htm


Policy Statement—Expert Witness Participation in
Civil and Criminal Proceedings

abstract
The interests of the public and both the medical and legal professions
are best served when scientifically sound and unbiased expert witness
testimony is readily available in civil and criminal proceedings. As
members of the medical community, patient advocates, and private
citizens, pediatricians have ethical and professional obligations to as-
sist in the administration of justice. The American Academy of Pediat-
rics believes that the adoption of the recommendations outlined in this
statement will improve the quality of medical expert witness testimony
in legal proceedings and, thereby, increase the probability of achieving
outcomes that are fair, honest, and equitable. Strategies for enforcing
guidance and promoting oversight of expert witnesses are proposed.
Pediatrics 2009;124:428–438

BACKGROUND

The American Academy of Pediatrics (AAP) first articulated policy on
appropriate medical expert witness testimony in 1989 and was among
the first medical specialty societies to do so.1 The statement was re-
vised in 19942 to incorporate additional provisions on expert witness
testimony guidelines from the Council of Medical Specialty Societies.3 A
2002 revision outlined responsible practices that physicians should
follow to safeguard their objectivity in preparing and presenting expert
witness testimony. Key legal concepts were explained, and the role of
the expert witness in the litigation process (pretrial and trial) was
described.4 This latest AAP iteration expands the requirements and
qualifications for experts testifying in civil and criminal cases, the
latter primarily relating to cases involving alleged child abuse and/or
neglect. The importance of expert witness testimony in the process of
determining civil liability, child safety, or criminal culpability and its
unique significance in pediatric cases are also stressed. Recent efforts
to improve the quality of medical expert witness testimony are de-
scribed. The known strengths or weaknesses of these programs are
noted. Enforcement of policy recommendations are sought for the first
time.

WHAT IS EXPERT TESTIMONY?

The expert witness plays an essential role under the US system of
jurisprudence. Courts rely on expert witness testimony in most civil
and criminal cases to explain scientific matters that may or may not be
understood by jurors and judges. Standards of admissibility of expert
witness testimony vary depending on state and federal rules of proce-
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dure and evidence. Although most
state laws conform to both the Federal
Rules of Procedure and Federal Rules
of Evidence (FRE),5 some do not. The
same testimony from a given expert
witness, therefore, might be admis-
sible in some state courts but not in
federal court, and vice versa. FRE 702
authorizes a judge to admit expert
testimony into evidence if it assists
the jury or the judge to “understand
the evidence or to determine a fact in
issue.” FRE 703 permits a qualified
expert to give testimony based on
data of others, provided that the data
are of the kind customarily used by
the expert’s peers. FRE 704 permits
an expert to opine on the ultimate
factual issue.

In a malpractice case, testimony of
an expert witness differs from that of
other witnesses. “Witnesses of fact”
(those testifying because they have
personal knowledge of the incident
or are persons involved in the law-
suit) typically restrict their testi-
mony to the facts of the case at issue.
The expert witness is given more lat-
itude. The expert witness is allowed
to compare the applicable standards
of care with the facts of the case and
interpret whether the evidence indi-
cates a deviation from the standards
of care. Without the expert’s explana-
tion of the range of acceptable treat-
ment modalities within the standard
of care and interpretation of medical
facts, juries may not have the techni-
cal expertise needed to distinguish
malpractice (an adverse event
caused by negligent or “bad” care)
from maloccurrence (an unavoid-
able adverse event or “bad out-
come”).6 An expert must be qualified.
Although the rules vary among juris-
dictions about whether the expert
must be of the same specialty as the
defendant, the expert, nevertheless,
must demonstrate to the judge suffi-

cient knowledge and expertise about
the issue to qualify as an expert.

LEGAL AND ETHICAL STANDARDS OF
TESTIMONY

The judge acts as the gatekeeper in de-
ciding the qualifications of the expert
as well as the relevance and reliability
of the testimony. The 2 main standards
used by judges in determining rele-
vance and reliability are referred to as
the Daubert and Frye standards.7,8 The
Daubert standard (expanded in later
cases known as Joiner9 and Kumho10)
was established by the US Supreme
Court in the 1993 case Daubert v Mer-
rell Dow Pharmaceuticals Inc. This
standard is used in federal courts and
has been adopted by many states for
use in state courts. Under the Daubert
decision, a judge will act as the gate-
keeper for expert testimony in deter-
mining whether the opinion is both rel-
evant and reliable. The judge can, but
is not required to, assess testimony
according to 4 guidelines in determin-
ing whether it is reliable: (1) whether
the expert’s theory or technique can be
(or has been) tested; (2) whether the
theory or technique has been sub-
jected to peer review or publication;
(3) the known or potential error rate of
the theory; and (4) whether there is
general acceptance in the relevant sci-
entific community. The latter “general-
acceptance” standard is at the core of
the Frye standard of expert testimony
established more than 80 years ago.8

The Frye standard is still used in some
states. Other states use a hybrid of the
Daubert and Frye standards. Under the
Daubert standard, trial judges are to
focus on the reasoning or scientific va-
lidity of the methodology, not the con-
clusion of the methodology. Once the
judge permits expert testimony to be
admitted into evidence, it is the role of
the jury to determine the “weight” (or
importance) of the testimony. The
Daubert court noted that challenges to
questionable testimony are to be con-

tested via cross-examination and the
presentation of contrary evidence.7

The effect of the Daubert decision in
reducing “junk science” from being ad-
mitted into evidence continues to be
debated.11 Yet, it seems to have bene-
fited, rather than harmed, the pro-
cess.12 The importance of standards
for admissibility of expert testimony at
the trial level is underscored by the
fact that appellate courts can only
consider an “abuse-of-discretion”
standard in reviewing a trial judge’s
decision to admit or exclude expert
testimony (ie, defers to the trial
judge’s rulings unless overtly errone-
ous).9 Critics have voiced concern over
judicial discretionary power in admit-
ting experts simply because some
judgesmay lack the requisite scientific
or medical background to interpret
potentially complex medical issues.13

Attorneysmay request experts to state
that their testimony is being given
“within a reasonable degree of medi-
cal certainty.” This rubric is not univer-
sally defined and has been interpreted
differently by the courts.14,15 Also, it is
not a standard required in all juris-
dictions.16 Ideally, expert witnesses
should be unbiased conveyers of infor-
mation. The pivotal factor in the medi-
cal tort process is the integrity of the
expert witness testimony. It should be
reliable, objective, and accurate and
provide a truthful analysis of the stan-
dard of care. Regrettably, not all med-
ical experts testify within these bound-
aries.17 The medical community has
long been aware that not all experts
testify within scientific standards and
ethical guidelines.17,18 However, more
research is needed to determine how
invasive improper expert testimony is
in the legal process. In a study of ex-
pert witnesses in lawsuits against neu-
rologists over a 10-year period, signif-
icant errors of fact or interpretation
and incorrect statements were noted
to be common.19 One study of charac-
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teristics of expert witnesses in neuro-
logic birth injury cases noted that a
small group of physicians provided a
disproportionate percentage of expert
testimony in cases and that there may
be suboptimal expertise and possible
bias in testimony.20

WHAT IS MEDICAL MALPRACTICE?

Medical malpractice law is based on
concepts drawn from tort and con-
tract law. It is commonly understood
as liabilities arising from the delivery
of medical care. Causes of action can
be based on negligence, insufficient in-
formed consent, intentional miscon-
duct, breach of a contract (ie, guaran-
teeing a specific therapeutic result),
defamation, divulgence of confidential
information, or failure to prevent fore-
seeable injuries to third parties. Medi-
cal negligence is the predominant the-
ory of liability in medical malpractice
actions.

According to Black’s Law Dictionary,21

negligence is defined as “the failure
to exercise the standard of care that
a reasonably prudent person would
have exercised in a similar situation.”
To establish negligence, the plaintiff
must prove all of the following ele-
ments: (1) the existence of the physi-
cian’s duty to the plaintiff, usually based
on the existence of the physician-
patient relationship; (2) the applicable
standard of care and its violation (ie,
breach of the duty); (3) damages (a
compensable injury); and (4) a legally
causal connection between the viola-
tion of the standard of care and the
injury. In a medical malpractice case,
experts may be asked to provide an
opinion about 1 or all of these ele-
ments of a malpractice case. Experts
should not testify about all of these
elements if they are not within their
area of expertise (eg, it may not be
appropriate for a pediatrician to tes-
tify about whether a cesarean delivery

should have been performed to pre-
vent a brachial plexus injury).

Besides negligence, a medical mal-
practice lawsuit may also include an
allegation of insufficient informed con-
sent. Informed consent includes a dis-
cussion with a noncoerced patient or
parent who has decision-making ca-
pacity. The discussion should include
the benefits versus the risks of pro-
posed and alternative tests or treat-
ments and the option of no treatment.
When insufficient informed consent is
an aspect of the case, the expert
should be familiar with the standards
of informed consent in the particular
state involved. There are 2 main stan-
dards of providing informed con-
sent that have been implemented by
either judicial decision or statute: the
“reasonable-patient” standard versus
the “reasonable-physician” standard
(also known as “community” or “pro-
fessional” standard).22 In the former
standard, the physician must disclose
the treatments and risks that a rea-
sonable patient/person would want
disclosed (at trial, typically decided by
the jury but may require expert testi-
mony). In the latter standard, the phy-
sician must disclose the treatments
and risks that a reasonable physician
would disclose to the patient (at trial,
typically requires expert testimony). In
some circumstances in some jurisdic-
tions, failure to obtain informed con-
sent can result in a claim of “battery”
(intentional, unauthorized touching of
a person).22,23

HOW ARE STANDARDS OF CARE
DETERMINED?

In the law of negligence, the standard
of care is generally thought of as “that
degree of care which a reasonably
prudent person should exercise in
same or similar circumstances.”21 If
the defendant’s conduct falls outside
the standards, then he or she may be
found liable for any damages that re-

sulted from this conduct. In medical
negligence disputes, the defendant’s
medical decision-making and practice
are compared with the applicable
standard of care. Generally, this is un-
derstood to be “that reasonable and
ordinary care, skill, and diligence as
physicians and surgeons in good
standing in the same general line of
practice, ordinarily have and exercise
in like cases.”21 Many courts have
held that the increased specialization
of medicine and establishment of na-
tional board certification is more sig-
nificant than geographic differences
in establishing the standard of care.
These courts contend that board-
certified medical or surgical special-
ists should adhere to standards of
their respective specialty boards (ie, a
national standard). However, this rec-
ognition of specialty-based standards
has critics, because it does not ac-
count for rural and other underserved
communities or access to specialized
health care facilities.24 Thus, some ju-
risdictions continue to use a “locality”
standard in which the physician is held
to the standards of like physicians in
the community.24 Some states require
out-of-state experts to demonstrate
that they have familiarity with the “lo-
cal” standard of care.

WAS THE STANDARD OF CARE
BREACHED?

In medical liability cases, the role of
the expert witness is often to establish
standards of care applicable to the
case at issue. The expert may also be
asked to opine about any deviation
from acceptable standards. When care
has been deemed “substandard,” the
expert witness may be asked to opine
whether that deviation from the stan-
dard of care could have been the prox-
imate (ie, legal) cause of the patient’s
alleged injury. Because courts and ju-
ries depend on medical experts to
make medical standards understand-
able, the testimony should be clear,
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coherent, and consistent with the stan-
dards applicable at the time of the
incident. Although experts may testify
as to what they think the most ap-
propriate standard of care was at the
time of occurrence, they should know
and consider alternative acceptable
standards. These alternatives may be
raised during direct testimony or
under cross-examination. Expert wit-
nesses should not consider new evi-
dence, guidelines, or studies that were
not available to the treating physicians
at the time of the occurrence. Expert
witnesses should not define the stan-
dard so narrowly that it only encom-
passes their opinion on the standard
of care to the exclusion of other ac-
ceptable treatment options available
at the time of the incident.

MEDICAL ERRORS VERSUS
NEGLIGENCE

The Institute of Medicine’s sentinel re-
port on medical errors, To Err Is Hu-
man: Building a Safer Health System,25

provides a helpful framework for un-
derstanding the many factors involved
in medical interventions and how their
permutations can affect patient out-
come. Whenever a medical interven-
tion is undertaken, several outcomes
can occur—the patient’s condition
can improve, stay the same, or deteri-
orate. These same outcomes are pos-
sible even when the medical treatment
is performed properly. A negative out-
come alone is not sufficient to indicate
professional negligence. It is essential
that the trier of the case (either jury or
judge) understand that negligence
cannot be inferred solely from an un-
expected result, a bad result, failure to
cure, failure to recover, or any other
circumstance that shows merely a
lack of success.

BURDEN OF PROOF

In a medical malpractice case, the
plaintiff bears the burden of proof and
must convince a jury by a “preponder-

ance of the evidence” that its theory of
the case is more probably true than
alternative theories. A “preponder-
ance of the evidence” means more
than 50% likely. Thus, jurors in a med-
ical malpractice case must be per-
suaded that the evidence presented
by the plaintiff is more plausible than
any counterargument offered by the
defendant.26 The plaintiff and defense
attorneys will present their respective
experts, each side hoping their wit-
nesses will appear more knowledge-
able, objective, and credible than their
counterparts. In a criminal case, the
prosecutor bears the burden of proof,
and the guilt must be proven by the
much higher standard of “beyond a
reasonable doubt.”

PRETRIAL ROLE OF EXPERT
TESTIMONY

In medical malpractice, expert witness
testimony may be used to evaluate the
merits of a malpractice claim before
filing legal action. Some states have
enacted laws that require that a com-
petent medical professional in the
same area of expertise as the defen-
dant review the claim and be willing
to testify that the standard of care
was breached.27 This may require a fil-
ing of an affidavit or certificate ofmerit
that malpractice has occurred. Some
states have deemed this system un-
constitutional, claiming that legitimate
plaintiffs may be denied access to the
legal system solely on procedural,
rather than substantive, grounds.28

Some states use review panels to pre-
screen medical malpractice cases.
These panels typically consist of a phy-
sician, attorney, and lay representa-
tive. However, state laws that govern
the timing and process for review pan-
els can vary. Depending on the state,
the review can take place before or af-
ter the claim has been filed. Review-
panel findings can be binding or non-
binding. The opinion of the review

panel may or may not be admissible
should the matter proceed to litiga-
tion. The continuing future role of
these panels has been questioned.29

Those who are seeking regulation of
expert witness testimony have noted
that the expert opinions provided dur-
ing this early stage of the legal proc-
ess are subject to even less scrutiny
and accountability than testimony pro-
vided later. Critics believe that the lack
of oversight of experts during the pre-
trial reviews allows toomany nonmeri-
torious cases to proceed, thereby de-
feating the purpose of having pretrial
reviews.30

EXPERT REPORTS AND
DEPOSITION

The purpose of “discovery” is to iden-
tify all the facts related to the case.
Discovery is applicable to both fact
witnesses and expert witnesses. The
deposition of key fact witnesses is a
very important facet of the discovery
process in malpractice cases. A dep-
osition is a witness’s recorded testi-
mony, given under oath, while being
questioned by attorneys for the par-
ties in the case. Throughout the dep-
osition process, attorneys gather in-
formation on what fact witnesses
will say and assess the relative effec-
tiveness of their testimony as well as
their demeanor (eg, clarity, believ-
ability, arrogance, sincerity). Crucial
decisions in determining the next
phase of the case (eg, seeking a set-
tlement, going to trial, moving for
dismissal/summary judgment) are
often based on the strength of the
testimony. Experts can also be de-
posed. Rather than through deposi-
tions, written reports of the experts
are typically shared between the 2
parties before trial. However, some
states may not require disclosure of
the identity of the expert or even dis-
closure of the report. Most medical
malpractice lawsuits that are re-
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solved in favor of the plaintiff are typ-
ically settled during or at the conclu-
sion of the discovery phase.31

UNIQUE FACTORS IN PEDIATRIC
CASES

In theory, expert witness testimony
from the plaintiff and the defense
should give the jury enough of a tech-
nical understanding of the medical
care provided and its appropriateness
to determine if the preponderance of
the evidence proves the defendant lia-
ble for the plaintiff’s injury. In cases
that reach trial, some authorities note
that jurors can generally be effective
in assessing expert testimony.32 How-
ever, other aspects of the proceedings
may unduly influence triers of the
case. This is particularly true in cases
that involve children. Because people
tend to have a natural sympathy for
children, the focus of the trial has
the potential to become the plaintiff
rather than the evidence. A jury might
be influenced by the needs of, for
example, a family with a neurologic-
ally impaired infant or a ventilator-
dependent teenager.

Patients who experience long-term
consequences of injuries attributable
to medical negligence should be ap-
propriately and promptly compen-
sated. However, using malpractice
awards to compensate patients for ad-
verse outcomes not caused by medical
negligence is not the intent of the sys-
tem. Whether society at large should
provide more assistance to families
faced with such tragic circumstances
is a policy decision. Wanting to assist
the families of children with disabili-
ties or injuries regardless of whether
the physician committed any medical
error may seem altruistic to the jury,
but in fact, it is an inappropriate out-
come. To prevent unjust results, ob-
jective expert witness testimony is
needed.

CRIMINAL CASES

Pediatricians often serve as experts
in civil child protection cases (in
which custody of children may be at
issue) and in criminal cases of al-
leged child abuse and neglect. The
new subspecialty of “child abuse
pediatrics” approved by the AAP and
the American Board of Pediatrics
sets high standards for professional
competence and conduct in this area.
Pediatricians who are not board certi-
fied in child abuse pediatrics may still
be called to testify in cases of abuse
and neglect if they have special knowl-
edge and experience that qualifies
them to explain medical issues to the
court, both as experts and as fact wit-
nesses. Pediatricians who are inexpe-
rienced in evaluating children sus-
pected of abuse or neglect should be
cautious of providing an expert opin-
ion because of the devastating out-
come of a wrongful conviction based
on inaccurate testimony. This is a high-
risk area for expert testimony, and
even experienced professionals have
been engaged in controversy.33 If a
general pediatrician feels uncomfort-
able in testifying in these cases, con-
sultation with subspecialists in child
abuse pediatrics should be strongly
considered.

IMPROVING THE QUALITY OF
EXPERT TESTIMONY

Various branches of organized medi-
cine and some state medical licen-
sure boards have implemented pro-
grams to help curb unscientific expert
witness testimony. Strategies for reg-
ulating expert witness testimony gen-
erally fall under the principles of edu-
cation, prevention, peer review, and
sanctioning.

Education

Continuing medical education about
the expert witness process is needed
at all levels of pediatric experience.34

The 2006 AAP graduating resident
survey revealed that only 25% of res-
idents reported that their training
program provided adequate educa-
tion on the expert witness process.35

Educational programs at both the
national and state levels are critical
for this effort. One strategy for ef-
fective programs is to use false or
unscientific testimony from closed
cases for teaching purposes in con-
tinuing medical education venues.
This strategy is particularly effective
when biased or false testimony
played an important role in the out-
come of the case. It illustrates the
power of expert witness testimony in
malpractice litigation and can be an
excellent teaching technique to
present acceptable and optimal
treatment modalities that should
have been introduced by the experts.

Prevention

Despite the critical importance of the
expert witness, no uniform stan-
dards on credentialing of experts
currently exist. One specialty society
has initiated a process to certify ex-
perts.36 Imposing eligibility restric-
tions on those who provide expert
witness testimony might be a way to
prevent irresponsible testimony. By
2006, approximately 22 states had
measures requiring minimum quali-
fying standards for physician ex-
perts.37 Some states have proposed
or enacted legislation or regulations
that tighten the qualifications for
medical experts to more closely
match those of the defendant physi-
cian (eg, geographic factors, spe-
cialty training, certification, percent-
age of time spent on direct patient
care, etc).38,39

Other preventive measures decrease
financial incentives for serving as an
expert witness, which is especially
applicable to witnesses who travel
extensively to provide expert ser-
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vices (“itinerant” witnesses). Exam-
ples include recommending caps on
the percentage of annual revenue
that a medical expert can derive
from testimony fees or establishing
fee schedules for expert witness tes-
timony that are based on a set hourly
rate (determined to be reasonable
or comparable to other medical con-
sulting services). The medical pro-
fession has deemed it unethical for
expert witnesses to base their fees
for testifying contingent on the out-
come of the case.40–42 Other sug-
gestions for preventing itinerant
experts include the sponsoring by
medical specialty societies of ex-
pert scientific panels and court-
appointed medical experts (permit-
ted under FRE 706). A few medical
societies have proposed that, for
physicians to serve as experts in
malpractice cases, they are required
to join their medical society (even
those from out-of-state). Thus, all ex-
perts testifying in that state would be
potentially subject to disciplinary ac-
tion of the local medical organiza-
tion. Some states require an expert
to hold a medical license in that
state. Some states consider expert
testimony as part of the “practice of
medicine,” with possible sanctioning
by the licensing board for improper
testimony.43 The American Medical
Association House of Delegates has
discussed a series of resolutions
aimed at curtailing improper testi-
mony by physicians and in 1998
adopted the position that the provi-
sion of expert witness testimony
should be considered the practice
of medicine and should be subject
to peer review.44 Adopting this ap-
proach not only makes medical licen-
sure a requirement for providing ex-
pert witness testimony but also puts
physicians on notice about potential
actions against their medical license
for giving false, biased, or unscien-
tific testimony. Because licensing

boards already function as disci-
plinary bodies, they may be an appro-
priate setting for judging the ap-
propriateness of physician conduct,
which can include expert testimo-
ny.45 However, not all courts have
agreed that medical expert witness
testimony is engaging in the practice
of medicine.46

Peer Review

Specialty medical organizations have
established programs in which a panel
of peers will review and critique the
content of expert witness testimo-
ny.47–50 Sometimes, the testimony and
the peer analysis, along with commen-
tary, are published in scientific jour-
nals. Some specialty societies, such as
the American Association of Neuro-
logic Surgeons (www.aans.org/about/
membership/professional_conduct10_
06.pdf), maintain libraries of expert
witness testimony that are acces-
sible by legal counsel of their mem-
bers. There are obstacles to an effec-
tive peer-review process, including
costs, time, and possibility of lawsuits
against peer reviewers.51–53 Any over-
sight process must be fair and ob-
jective and ensure due process. Peer
review has lead to sanctioning of
experts.

Sanctioning

The most aggressive method of curb-
ing irresponsible testimony is to dis-
cipline physicians whose expert opin-
ions are deemed to be biased,
inaccurate, incomplete, or unscien-
tific. Disciplinary actions can even re-
sult in the physician being expelled
from membership in professional or-
ganizations. Such actions have been
upheld by the appellate courts.54

There have been lawsuits against ex-
pert witnesses for alleged improper
testimony. Historically, the principle of
witness immunity has shielded ex-
perts from legal reprisal that is based

on the nature of their testimony.55,56

To bring greater accountability to ex-
pert witness testimony in malpractice
cases, some legal authorities have
sought to have a distinction drawn be-
tween expert witnesses and witnesses
of fact relating to immunity.55 These
critics postulate that because experts
testify voluntarily and receive signifi-
cant compensation for their services,
general witness immunity should not
apply to them. Various courts have re-
sponded differently to this concept.

Additional proposals thatmay affect or
improve the expert witness system in-
clude mediation and arbitration57,58;
specialized health courts59; an internal
dispute-resolution process within the
hospital60; standardizing and regulat-
ing expert medical case review, analy-
sis, and testimony61; adopting a “data-
based standard of care in allegations
of medical negligence”62; use of third-
party experts63; and encouraging aca-
demic institutions to be accountable
for the testimony of their faculty mem-
bers.64 At least 1 federal judge has sug-
gested that judges may be more will-
ing to use third-party experts if the
experts were more easily accessible
and their fairness and impartiality
could be ensured by professional over-
sight and discipline.65

Because of the increasing complexity
and uncertainty surrounding the issue
of expert testimony by physicians, the
medical communitymust proceed cau-
tiously. Although courts have upheld
the right of specialty organizations to
discipline a member for improper tes-
timony, any disciplinary process is
fraught with risks andmust be fair and
objective and ensure due process. An
expert witness disciplinary program
that is too aggressive may be seen as
organized medicine’s discouragement
of physicians from testifying. Some
courts have been punitive about ef-
forts to quash potential experts from
testifying.66 The physician community
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will need to remain firmly committed
to reviewing and sanctioning false
statements by medical experts for
both the defense and the plaintiff or
prosecutor. It has been suggested that
fear of sanctions could dissuade phy-
sicians from fulfilling their civic and
professional duty to participate as
experts in legal processes. One con-
cern is that a decrease in the number
of physicians willing to provide ex-
pert witness testimony may be as-
sociated with greater reliance on
“professional” witnesses. Beyond the
considerable legal risks, disciplinary
programs are labor intensive and may
be expensive to implement and main-
tain. Because disciplinary programs
can be beyond what a state or local
organization can shoulder, specialty
societies are often urged to provide
this service for their members on a na-
tionwide basis.47,67 Continual attempts
to improve the expert witness process
should affect the delivery of future
medical care by reducing the number
of lawsuits and litigation costs and en-
suring adequate physician supply in
those specialties with high exposure to
malpractice lawsuits.68

RECOMMENDATIONS

The AAP recognizes that physicians
have the professional, ethical, and le-
gal duty to assist in the legal process
whenmedical issues are involved. Phy-
sicians who serve as expert witnesses
have an obligation to present com-
plete, accurate, and unbiased infor-
mation to assist the triers of facts to
understand the scientific issues so
that they can arrive at a fair and equi-
table result. At this time, the best strat-
egies for improving the quality of med-
ical expert witness testimony must
include strengthening the qualifica-
tions for serving as a medical expert,
educating pediatricians about stan-
dards for experts, and providing more
specific guidelines for physician con-

duct throughout the legal process. To
that end, the following recommenda-
tions are offered.

Advocacy and Education

The AAP believes that the establish-
ment of certain minimal qualifications
for physicians who serve as expert wit-
nesses will improve the quality of tes-
timony and promote just and equitable
verdicts. Therefore, the AAP supports
the following efforts.

1. Implement the recommendations
of this statement through legisla-
tive or regulatory reform of expert
witness testimony (eg, establish
minimal qualifications for expert
witnesses).

2. Educate pediatricians (during resi-
dency training and through con-
tinuing medical education) and
provide them with the skills and
knowledge base needed for them to
provide objective, scientific, and
ethical expert witness testimony in
legal proceedings.

3. Implement additional specialized
education as well as oversight safe-
guards for experts participating in
the criminal law process because
of heightened concerns for convic-
tions based on inaccurate expert
testimony in criminal cases.

4. Aid in the establishment of expert
panels to study, standardize, and
disseminate elements of expert tes-
timony that have been inadequately
addressed (eg, define “within a rea-
sonable degree of medical cer-
tainty,” establish the role of evi-
dence-based medicine in expert
opinions, opine whether expert tes-
timony should be considered “the
practice of medicine”).

Relevant Qualifications

Physicians should limit their participa-
tion as medical experts to cases in
which they have genuine expertise.
The following qualifications must be

met (and verified) to demonstrate
relevant education, certification, and
experience.

1. Physician expert witnesses must
hold a current, valid, and unre-
stricted medical license in the state
in which they practice medicine.

2. Physician expert witnesses should be
certified by the relevant board recog-
nized by the American Board of Medi-
cal Specialties or a board recognized
by the American Osteopathic Associa-
tion or by a board with equivalent
standards. Alternatively, the expert
should be capable of demonstrating
sufficient training or clinical experi-
ence in the clinical area at issue to be
qualified and accepted as an expert
by the relevant specialty board(s).

3. Physician expert witnesses must
have been actively engaged in
clinical practice in the medical
specialty or area of medicine
about which they testify, including
knowledge of or experience in
performing the skills and prac-
tices at issue to the lawsuit. Alter-
natively, the expert should be able
to demonstrate updated compe-
tence in the profession within a
reasonable time period contigu-
ous to the alleged act. Evidence of
updated competence could in-
clude medical student or resident
teaching, relevant publications,
or research.

4. Unless retired from clinical prac-
tice, most of the expert’s profes-
sional time should not be devoted to
expert witness work. If retired, the
physician should render expert
opinions on cases that occurred at
the time he or she was in active
practice.

5. Physician expert witnesses should
not give false, misleading, or mis-
representative details about their
qualifications.
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Standards of Testimony

Physician expert witnesses should
take all necessary steps to provide
thorough, fair, objective, and impartial
review of the medical facts. To meet
that obligation, physicians who agree
to testify as experts in medical mal-
practice cases should conduct them-
selves as follows.

1. Regardless of the source of the
request for testimony (plaintiff or
defendant), physician expert wit-
nesses should lend their knowl-
edge, experience, and best judg-
ment to all relevant facts of the
case.

2. Physician expert witnesses should
take necessary steps to ensure that
they have access to all documents
used to establish the facts of the
case and the circumstances sur-
rounding the occurrence. If all med-
ical records are unavailable for re-
view, experts should consider
recusing themselves from serving
in an expert capacity.

3. Physician expert witnesses should
not exclude relevant information
for any reason and certainly not to
create a perspective that favors the
plaintiff or the defendant.

4. The physician expert should be
comfortable with his or her testi-
mony regardless of whether it is
to be used by the plaintiff or
defendant.

Standards of Care

The physician expert witness should
be familiar with themedical standards
of care at the time of the incident at
issue. A physician who is unfamiliar
with the medical standards would not
meet the recommended qualifications
of an expert.

1. Before testifying, the physician ex-
pert witness should thoroughly re-
view and understand the current

concepts and practices related to
that standard as well as the con-
cepts and practices related to that
standard at the time of the incident
that led to the lawsuit.

2. The testimony presented should
reflect generally accepted stan-
dards within the specialty or area
of practice about which the physi-
cian expert witness is testifying,
including those held by a signifi-
cant minority.

3. When a variety of acceptable treat-
ment modalities exist, this should
be stated candidly and clearly.

4. In states where the standard of
practice is based on the “locality
rule,” the physician expert witness
must be knowledgeable about local
practice and procedure at the time
of the incident at issue.

5. Expert witness testimony should
not condemn performance that
clearly falls within generally ac-
cepted practice standards or con-
done performance that clearly
falls outside accepted practice
standards.

6. An expert should respect the pri-
vacy and confidentiality of the pro-
cess as required by law.

Assessing Breach of Care and
Proximal Cause

Physician expert witnesses must exer-
cise care in assessing the relationship
between the breach in the standard of
care and the patient’s condition, be-
cause deviation from a practice stan-
dard may not be the cause of the pa-
tient outcome at issue. Thus, physician
expert witnesses should base distinc-
tions between medical malpractice
and medical maloccurrence on sci-
ence, not on unique theories of causa-
tion that would not be deemed reliable
according to the Daubert, Frye, or
other applicable standards.

Ensuring That Testimony Is Proper
Physician expert witnesses:
1. Must take all necessary precautions
to ensure that the expert work is rel-
evant, reliable, honest, unbiased and
based on sound scientific principles.

2. Know that transcripts of depositions
and courtroom testimony are public
records and may be reviewed by oth-
ers outside the courtroom.

Ethical Business Practices
The business practices (eg, marketing,
contractual agreements, and payment
for services) associated with the pro-
vision of expert witness testimony
must be conducive to remaining non-
partisan and objective throughout the
legal proceedings.

1. Contractual agreements between
physician expert witnesses and at-
torneys should be structured in a
way that promotes fairness, accu-
racy, completeness, and objectivity.

2. Compensation for expert witness
work should be reasonable and
commensurate with the time and
effort involved and prevailing mar-
ket value.

3. Compensation for expert witness
work must not be contingent on the
outcome of the case.
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CLINICAL REPORT

Exposure to Nontraditional Pets at
Home and to Animals in Public
Settings: Risks to Children
Larry K. Pickering, MD, Nina Marano, DVM, MPH, Joseph A. Bocchini, MD, Frederick J. Angulo, DVM, PhD, and the Committee on Infectious

Diseases

ABSTRACT
Exposure to animals can provide many benefits during the growth and develop-
ment of children. However, there are potential risks associated with animal ex-
posures, including exposure to nontraditional pets in the home and animals in
public settings. Educational materials, regulations, and guidelines have been de-
veloped to minimize these risks. Pediatricians, veterinarians, and other health care
professionals can provide advice on selection of appropriate pets as well as pre-
vention of disease transmission from nontraditional pets and when children con-
tact animals in public settings. Pediatrics 2008;122:876–886

INTRODUCTION
The majority of households in the United States own 1 or more pets. In national
surveys conducted by the American Pet Products Manufacturers Association, the
percentage of US households that have 1 or more pets increased from 56% in 1998
to 63% (71.1 million homes) in 2007.1 Dogs are owned by 44.8 million house-
holds, cats are owned by 38.4 million, freshwater fish are owned by 14.2 million,
birds are owned by 6.4 million, small animals are owned by 6.0 million, horses are
owned by 4.3 million, and saltwater fish are owned by 0.8 million. Total US pet
industry expenditure in 2007 is estimated at $40.8 billion.1 In recent years, the
number of families that have chosen nontraditional pets has increased.1

Many pet owners and people in the process of choosing a pet often are unaware
of the potential risks posed by certain animals, especially nontraditional pets.
These risks are associated with changes in physical and behavioral characteristics
as young animals reach maturity. Pediatricians, veterinarians, and other health
care professionals are in a unique position to offer advice on proper pet selection,
to provide information about safe pet ownership and responsibility, and to mini-
mize risks to infants and children.

In addition to exposure to animals in their homes, children may come in contact
with animals in a variety of public settings.2 Although there are many benefits to experiences with animals outside
the home, contact with animals in public settings also can be associated with significant risks to children, including
infections and injuries. These potential risks are enhanced when there is an inadequate understanding of disease
transmission, methods of preventing transmission, animal behavior, or appropriate facilities for animals.

This report deals with the potential exposure of infants, children, and adolescents to nontraditional pets in the
home and to animals in public settings. The objectives of this report are to (1) summarize information regarding
emerging and reemerging infectious diseases, injuries, and allergies associated with exposure to nontraditional pets
in the home and to animals in a variety of public settings, (2) outline regulations and recommendations applicable
to these exposures, and (3) define measures to minimize or prevent illness and injury in children from exposure to
these animals and cite resources for additional information for health care professionals and families.

METHODS
To identify original research publications and review articles dealing with infections, injury, and allergies in children
resulting from nontraditional pets, including exotic animals, in the home and from animals in public settings, a search
of the National Library of Medicine’s Medline database was performed by using PubMed, and the Cochrane Library
was searched for articles published between 1975 and 2007. The terms “nontraditional pets,” “exotic animals,” “farm
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animals,” “pets,” “wildlife hybrids,” “indigenous wild-
life,” “reptiles,” and “rodents” were selected as Medical
Subject Headings (MeSH), and text words were com-
bined in the search strategy. In addition, the “related
links” option on PubMed was used. References in all
relevant published articles, including reviews, letters,
commentaries, and Web sites, also were reviewed to
identify original research.

Studies were assessed as to whether they should be
included in this review on the basis of their reporting or
summarizing original data that examined infections or
injuries in children resulting from nontraditional pets in
the home or animals in public settings. Previously pub-
lished recommendations to prevent infections and inju-
ries were reviewed.

For the purpose of this report, nontraditional pets
include exotic animals, defined either as imported, non-
native species or species that originally were nonnative
but now are bred in the United States; indigenous wild-
life; and wildlife hybrids (wildlife crossbred with domes-
tic animals producing offspring known as hybrids). The
definition of nontraditional pets includes reptiles and
certain species of mammals.

NONTRADITIONAL PETS
Nontraditional pets are increasing in popularity among a
pet-loving public as lifestyle choices of owners dictate
the need for smaller or more unusual pets. Table 1
provides examples of animals that are considered non-
traditional pets as well as animals to which children may
be exposed in public settings.

Since 1992, the number of exotic animals available in
the United States has increased 75%.1 In 2005, 87 991
mammals (including 29 species of rodents), 1.3 million
reptiles, and 203 million fish were imported legally into
the United States. The US Fish and Wildlife Service
estimates that in 2002, 365 000 birds were imported
legally. Reptiles are now in 4.4 million homes.1 In addi-
tion, there is a worldwide illegal trade of exotic animals,
estimated at $6 to $10 billion dollars annually,3–5 only
exceeded by the trafficking of arms and drugs. This
illegal trade subverts rules established by regulatory
agencies to reduce introduction of disease and poten-

tially dangerous animals through importation restric-
tion, inspection, and/or quarantine.5

A number of public health concerns are related to
human contact with nontraditional pets and, specifi-
cally, to exotic animals. Most imported nonnative spe-
cies are caught in the wild rather than bred in captivity.
Health screening often is not performed before shipment
of these animals to the United States, and there is mixing
of animal species in holding locations, including animals
that might be ill or incubating illness or carriers of po-
tential pathogens. In addition, the significant wildlife
black market, through which a large number of exotic
animals enter the United States, compounds the risks of
introduction of zoonoses.6

Despite the popularity of nontraditional pets, after
making the initial decision to acquire a nontraditional
pet, owners may discover that they are unable to provide
the animal with the environment or nutrition required
for a healthy life and often subsequently abandon or
release the animal into the wild, which poses risks for
zoonotic disease and injury to people and other animals.

ZOONOSES ASSOCIATEDWITH NONTRADITIONAL PETS
Zoonotic diseases or zoonoses are infections transmitted
between other vertebrate animals and humans. Most
emerging infectious diseases in humans are zoonotic in
origin.6–9 A list of 1415 human pathogens demonstrates
that 61% are known to be zoonotic, and pathogens with
multiple host species are twice as likely to be associated
with an emerging infectious disease.8 From 1980 to
2003, more than 35 new infectious diseases have
emerged in humans, many of which are zoonoses.9 The
leading causes of their emergence are human behavior
(travel and leisure activities, preferences for pet owner-
ship) and modifications of natural habitats, including
expansion of human populations and encroachment on
wildlife habitats, changes in food-production processes,
changes in agricultural practices, and global trade in
wildlife.5,6,9 Domestic animals and humans may acquire
zoonotic pathogens from nontraditional pets. Wild ani-
mals also can serve as reservoirs for transmission of
zoonotic agents to domesticated animals and to hu-
mans.7 An outbreak of tularemia in US wild-caught prai-
rie dogs held in a commercial facility in Texas led to
human transmission.10 Some of the infected animals
were distributed to a pet shop in Texas and were ex-
ported as far away as the Czech Republic.

Exotic animals imported to the United States have
been associated with introduction of infectious agents
otherwise not present in the United States. Contact be-
tween animals from different areas of the world can lead
to the appearance of disease in a new species and estab-
lishment of a pathogen in a new geographic area. An
example occurred in 2003 when human monkeypox
was introduced into the United States. Investigators de-
termined that the source of monkeypox was importation
of African Gambian rats, which, in turn, ultimately
infected prairie dogs being sold as pets, which infected
humans in close contact with the prairie dogs.11 In this
case, prompt recognition and public health efforts
controlled this outbreak and may have been respon-

TABLE 1 Animals That Are Considered Nontraditional Pets and/or
Animals That May Be Encountered in Public Settings

Categories Examples

Amphibians Frogs, toads, newts, salamanders
Fish Many types
Mammals: wildlife Raccoons, skunks, foxes, coyotes, civet cats, tigers,

lions, bears, nonhuman primates
Domesticated livestock Cattle, pigs, goats, sheep
Equines Horses, mules, donkeys, zebras
Weasels Ferrets, minks, sables, skunks
Lagomorphs Rabbits, hares, pikas
Rodents Mice, rats, hamsters, gerbils, guinea pigs,

chinchillas, gophers, lemmings, squirrels,
chipmunks, prairie dogs, hedgehogs

Feral animals Cats, dogs, horses, swine
Reptiles Turtles, lizards, iguanas, snakes, alligators
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sible for preventing establishment of monkeypox in
North America.

Zoonotic transmission of infections by household pets
or animals with which children come in contact in their
homes or public settings is a common event. Infections
can be caused by bacteria, viruses, fungi, and parasites.
Transmission may be direct or indirect through contact,
aerosols, bites or scratches, contamination of the envi-
ronment, food or water, or disease-carrying vectors.
Animals may become ill or, more commonly, are
asymptomatic carriers of specific organisms and may
contaminate the environment to which children are ex-
posed. Infants and children younger than 5 years are at
the greatest risk, in part because they have less-than-
optimal hygiene practices, attraction to or curiosity
about animals, and developing immune systems12 but
also because these infections tend to be more severe in
infants and young children. People of all ages with pri-
mary or secondary immunodeficiencies are at risk of
more severe disease, as are pregnant women and elderly
people.13

Reptiles
Among nontraditional pets, reptiles pose a particular risk
because of high carriage rates of Salmonella species, the
intermittent shedding of Salmonella organisms in their
feces, and persistence of Salmonella organisms in the
environment.12,14–16 The US Food and Drug Administra-
tion (FDA) ban on commercial distribution of turtles
with shells less than 4 inches long in 1975 resulted in an
important and sustained reduction of human Salmonella
infections as a result of prevention of transmission of
Salmonella from these reptiles, although illegal distribu-
tion of small turtles with subsequent disease in humans
continues to occur.17,18 Amphibians also can serve as a
source of salmonellosis in households.12 Six percent of all
sporadic Salmonella infections in the United States (11%
among people younger than 21 years)—approximately
74 000 cases annually—are the result of direct or indi-
rect contact with reptiles or amphibians.12

Rodents
Multistate outbreaks of salmonellosis attributable to
contact with hamsters19 and other rodents20 purchased
from retail pet stores have been described. Hamsters also
have been associated with outbreaks of disease attribut-
able to lymphocytic choriomeningitis virus.21 Hedge-
hogs, originally from Europe, Asia, and Africa and now
estimated to be in approximately 40 000 US households,
have proven to be an important source of Salmonella
serotype Tilene in the United States.22 Other Salmonella
serotypes as well as Yersinia pseudotuberculosis, Mycobacte-
rium marinum, and rabies also have been shown to be
zoonotic diseases carried by hedgehogs.

The natural reservoir of plague is wild rodents, with
humans becoming infected through bites of infected ro-
dent fleas and through handling infected animals, espe-
cially rodents, lagomorphs, and domestic cats.23,24 In
parts of the United States where plague is endemic,
people with rodent-seeking animals can be exposed to

Yersinia pestis through direct contact with plague-in-
fected pets or their fleas.24 People who live in areas
where plague is endemic should follow a flea-control
program designed by their veterinarians to keep their
cats and dogs free from fleas.

Skin infections also can be acquired from nontradi-
tional pets and include ringworm, monkeypox, orf, cu-
taneous anthrax, tularemia, erysipeloid, ectoparasites,
and endoparasites.25–30 Hedgehogs pose a significant risk,
because their spines readily penetrate skin and can be
the source of M marinum and Y pseudotuberculosis infec-
tions.22

Nonhuman Primates
Herpes B virus (cercopithecine herpesvirus 1) is a zoo-
notic agent that can be found in macaque monkeys that
are kept as pets or displayed in public exhibits. The virus
is endemic in macaque monkeys, which may remain
asymptomatic or may develop mild oral lesions. Herpes
B virus infections in humans have been reported after
animal bites, scratches, or percutaneous inoculation
with infected material or splashes to mucous mem-
branes. Human infections most often result in fatal me-
ningoencephalitis.31

Fish
Mycobacterial infections are among the major zoonoses
that can be transmitted by aquarium fish,32 but other or-
ganisms have been reported after exposure to aquarium
water, usually sporadically or in immunocompromised
people. These organisms include Aeromonas species, Vibrio
species, Edwardsiella species, Salmonella species, Streptococcus
iniae, and Erysipelothrix rhusiopathiae.33

Other Sources of Infection
Infection attributable to Salmonella species can be ac-
quired from other sources. Outbreaks of Salmonella spe-
cies infections in people who have been in contact with
chicks and other baby poultry purchased at agricultural
feed stores have been reported.34 Parents who purchase
these birds for their children generally are not aware
that Salmonella infections can be transmitted from poul-
try to humans. In addition to direct exposure to animals,
exposure to animal-derived pet food treats and pet food
has resulted in human infections attributable to Salmo-
nella.35,36 Animals may become colonized with Salmonella
after ingesting contaminated pet food treats or raw
meats. These animals may remain asymptomatic and
become unrecognized sources of contamination in the
household. Handling of pet food treats by humans may
result in infection.36 In the United States, pet treats are
regulated by the FDA. Salmonella-contaminated pet
treats are considered adulterated under the Federal
Food, Drug, and Cosmetic Act (21 USC §301–399). The
American Pet Products Manufacturers Association pub-
lished guidelines to educate its members about risks of
contamination of pet treats.37 In 2004, the FDA initiated
annual nationwide testing of pet treats for Salmonella
species.
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DISEASES ASSOCIATEDWITH ANIMALS IN PUBLIC SETTINGS
Infants and children can come in contact with numerous
different animal species (Table 1) in a number of public
settings (Table 2), potentially resulting in millions of
human-animal interactions annually. Public animal ex-
hibits can be permanent, such as zoos and science mu-
seums; temporary, such as in shopping malls, schools, or
community events; or recurring, such as agricultural
fairs and petting zoos.38 Petting zoos are common at
agricultural fairs, animal parks, and other public events.
Although numerous positive benefits of human-animal
contacts exist, including opportunities for education and
entertainment, infectious diseases, injuries, and other
health problems associated with these venues are well
documented. Infections with enteric bacteria and para-
sites pose the highest risk of human disease from animals
in public settings. Although ruminant livestock (cattle,
sheep, and goats) are the major source of infection,
poultry, rodents, and other domestic and wild animals
are also potential sources.2

From 1991 to 2005, more than 55 outbreaks of hu-
man disease, the most common of which were enteric,
involved animals in public settings.3 Serious infections
with Escherichia coli O157:H7 have been associated with
multiple animals in public settings.39–52 The primary res-
ervoir of E coli O157:H7 is ruminant livestock, which are
colonized asymptomatically. In many studies, the pri-
mary route of transmission has been foodborne,46 but
person-to-person spread, direct animal contact, and con-
tact with environmental items contaminated by ani-
mals are common.41 In 2004 and 2005, there were 3 E
coli O157:H7 outbreaks, accounting for 173 cases from
3 states associated with direct and indirect animal

contact at petting zoos.42 Outbreaks14 and sporadic
cases of salmonellosis and outbreaks of cryptosporidi-
osis53–55 have been described after visits to farms at
which visitors had either direct or indirect contact
with animals. Additional illnesses include salmonello-
sis, campylobacteriosis, tuberculosis, rabies, orf virus
infection, giardiasis, tularemia, ringworm, and in-
fected bites or wounds.10,15,25,48,50,56,57 Direct contact
with animals (especially young animals), contamina-
tion of the environment or food or water sources,
inadequate hand-washing facilities or lack of educa-
tion about hand hygiene, and inappropriate layout
and maintenance of facilities at animal exhibits have
been implicated as sources of or reasons for infection
in these public settings.2 As an example, in a study of
observations of practices at petting zoos in Canada,
hand-hygiene facilities were provided but often not
used, items that would come into contact with mouths
of infants and children (pacifiers, infant bottles, sippy
cups) were carried into the petting zoos, and educa-
tion about hygiene was lacking.58 The recommenda-
tion to wash hands immediately after leaving an ani-
mal exhibit is the single most important prevention
step to reduce the risk of disease transmission, even if
an animal is not touched.

RABIES
Rabies is a fatal viral zoonosis and a serious public health
problem.59,60 Although human rabies deaths caused by
animal contact in public exhibits have not been re-
ported, exposure to rabid mammals at pet stores,61

county fairs,62 petting zoos,63,64 and rodeo events64 have
required extensive public health investigations and med-

TABLE 2 Potential Exposures of Children to Animals in Public Settings

Area Animal Involved Organism

Metropolitan zoo Elephants, giraffes, rhinoceroses,
buffaloes

M tuberculosis56,57

Komodo dragons Salmonella serotype enteritidis15

County or state agricultural fairs Cattle, calves E coli O157:H738,45,51,64

Cattle Campylobacter species50

Reptiles Salmonella species14

Goats Rabies62,64

Farm tours or visits Cattle, calves E coli O15738–40,43,44,46,47,52,62

Raw milk Campylobacter species, Salmonella species64

Calves Cryptosporidium species, E coli O157:H7, Salmonella
species, Campylobacter species48

Sheep, goats, calves Cryptosporidium species38,53–55,64

Sheep Orf25

Livestock exhibits Cattle E coli O15745

Pet stores Hamsters, mice, rats Salmonella species20

Kittens Rabies61

Hamsters Tularemia,10 lymphocytic choriomeningitis21

Prairie dogs Monkeypox11

Petting zoos Cattle, sheep, goats E coli O15738,42,49,64

Rabbits Giardia species64

Bear cubs Rabies63

Rodeo events Ponies Rabies60

Fish tanks Fish Mycobacterium species,32 Salmonella species33

Agricultural feed store Baby poultry (chicks, ducklings,
goslings, turkeys)

Salmonella species34
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ical follow-up. For example, raccoon-variant rabies in
pet rabbits and a guinea pig have led to postexposure
prophylaxis of adults and children.65 Prevention of rabies
in domestic cats, dogs, and ferrets can be achieved by
regular rabies immunization and reimmunization.59,60

Control of rabies among wildlife reservoirs is difficult,
and use of licensed oral vaccines for mass immunization
of free-ranging wildlife depends on the circumstances
surrounding each animal rabies outbreak and is re-
stricted to use in state and federal rabies-control pro-
grams.59 No parenteral rabies vaccine is licensed for use
in wild animals or hybrids. Because of the risk of rabies in
wild animals (especially raccoons, skunks, coyotes, foxes,
and bats), the American Veterinary Medical Association
(AVMA), National Association of State and Public Health
Veterinarians (NASPHV), and Council of State and Terri-
torial Epidemiologists (CSTE) recommend enactment and
enforcement of state laws that prohibit importation, distri-
bution, and/or relocation of these animals. The AVMA has
recommended that wild animals or hybrids not be kept as
pets (www.avma.org/careforanimals/animatedjourneys/
petselection/consider.asp).

INJURIES AND ALLERGIES
Infants and children younger than 5 years are at in-
creased risk of injuries associated with animal interac-
tions because of their size and behavior. Bites, scratches,
kicks, falls, and crush injuries of hands or feet or from
being pinned between an animal and a fixed object can
occur at home or during exposure to animals in a public
setting. Serious and fatal injuries can be caused by a
large animal or an animal with aggressive behavior.
Some nontraditional pets are chosen when they are
young and small without consideration that they may
grow into dangerous, aggressive adults. For example,
iguanas sold shortly after birth measure less than 8
inches but grow to several feet in 2 to 3 years, and baby
chicks become full-grown chickens and have a life span
of up to 20 years.

An estimated 4 to 5 million animal bites occur in the
United States annually. Although approximately 90% of
bites are from dogs or cats, severe and fatal bites can
occur from large or aggressive nontraditional pets. Ani-
mal bites or scratches often become infected. Infectious
organisms, depending on the biting animal, include Pas-
teurella multocida, Francisella tularensis, Capnocytophaga
canimorsus, Streptobacillus moniliformis, Spirillum minor,
Bartonella henselae, leptospira, and herpes B virus. Tula-
remia occurred in a 3-year-old child who was bitten by
an infected hamster that was purchased at a pet store.30

Reptiles can produce injuries by bites, with claws, or
with tails. Severe hand injury29 and cellulitis26 have been
reported after green iguana bites. Unprovoked attacks by
ferrets on children, particularly infants sleeping or lying
down, can be severe, with mutilation of the ears or
nose.66,67 Attacks on sleeping infants are similar to those
inflicted by rats.68

Although the frequency is not known, the potential
for having an allergy to nontraditional pets is likely to be
significant. The American Academy of Allergy Asthma &
Immunology estimates that approximately 15% of the

population experiences allergies to dogs and cats.69 Al-
lergy to animals usually is attributable to sensitization to
their dander, scales, fur, feathers, body waste, or saliva.
Flea bites also can lead to allergic manifestations. Hives
have been described in people who have contact with
hedgehogs.70 Although scaly animals are not as likely to
be as allergenic as furry animals, there are case reports of
allergic rhinitis, asthma, and contact hypersensitivity re-
actions to iguanas. In 1 case, a person with respiratory
allergic symptoms was found to be allergic to iguana
scales.28 In addition, an iguana bite–induced hypersensi-
tivity reaction has been reported.29

REPORTABLE DISEASES ACQUIRED FROMNONTRADITIONAL
PETS AND ANIMALS IN PUBLIC SETTINGS
Many national and state-notifiable diseases can be trans-
mitted from animals. Public health officials at state
health departments and personnel from the Centers for
Disease Control and Prevention (CDC) collaborate in
determining which infectious diseases should be notifi-
able nationally; states determine which diseases are re-
portable within their borders. A disease may be added to
the national or state list as a new pathogen emerges, or
a disease may be removed from the list as disease inci-
dence decreases. Because disease reporting varies ac-
cording to state, specific requirements should be ob-
tained from the appropriate state health department.
Provisional data are published weekly in the Morbidity
and Mortality Weekly Report, and final data are published
each year by the CDC in the annual “Summary of No-
tifiable Diseases,” which can be found online (www.cdc.
gov/ncphi/disss/nndss/phs/infdis.htm). These data are
necessary for the study of epidemiologic trends and de-
velopment of disease-prevention policies. Physicians and
other health care professionals should report suspected
cases of human illness to local and state health depart-
ments as soon as possible, especially when the patient
has a history of visiting an animal exhibit during the
incubation period.

IMPORTATION LAWS AND REGULATIONS REGARDING
EXOTIC ANIMALS
Addressing importation and regulation of animals in the
United States is complex. No single federal agency has
the authority to limit importation, interstate distribu-
tion, movement, sale, or ownership of exotic animals in
the United States. Federal agencies that do have regu-
latory authority over some aspects of the exotic-animal
trade as it relates to their individual mission include the
CDC, the Animal and Plant Health Inspection Service of
the US Department of Agriculture, the FDA, and the US
Fish and Wildlife Service. There also is a patchwork of
state bans, permits, and tracking systems for exotic ani-
mals. Agencies responsible for enforcing regulations vary
among states.

Among the federal agencies, the CDC is responsible
for regulations regarding importation of dogs and cats;
nonhuman primates, small turtles, terrapins, and tor-
toises; African rodents; civets; and birds from countries
with H5NI influenza. In addition, CDC regulations in-
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clude etiologic agents, hosts, and vectors, under which
importation of bats is regulated. The US Fish and Wildlife
Service requires permits to import fish, reptiles, spiders,
wild birds, rabbits, bears, wild members of the cat family,
and other wild or endangered animals. The FDA regu-
lates interstate transactions involving turtles, molluscan
shellfish, psittacine birds, prairie dogs, and African ro-
dents. Many states also have laws that make it illegal to
own or keep certain wild animals or a variety of exotic
pets, including nonhuman primates.

The Animal Welfare Act (7 USC §2131-216) covers
the sale and exhibition of wild/exotic animals and the
wholesale distribution of pet animals. Wholesale breed-
ers, dealers, exhibitors, and research laboratories are
covered by this act. Birds, rats, and mice are exempted;
dogs, cats, and other animals have limited coverage; and
cold-blooded species such as reptiles are not regulated
under this act. Small retail breeders and pet shops that sell
only domestic pet animals are not regulated under this act;
these animals usually are covered by local (state, county)
anticruelty laws and, in some instances, by local animal
regulations or public health laws. The US Department of
Agriculture has issued a position statement on risks of
ownership of large, wild, and exotic cats (www.aphis.usda.
gov/animal�welfare/downloads/big�cat/position.pdf).

CDC efforts are underway to galvanize partner agen-
cies into further actions to enhance protection of hu-
mans from zoonotic diseases. A meeting of stakeholder
organizations was held at the CDC in 2006, a summary
of which was published in the Federal Register.71 The
AVMA, CSTE, and NASPHV have each issued position
statements calling for a coordinated federal approach to
better control of infectious disease risks associated with
the exotic-animal trade (these publications are available
through the Web sites of the respective organizations).
Uniform importation laws, better quarantine and sur-
veillance methods for animals coming into the country,
and prevention of illegal wildlife trade are necessary
components of an overall plan to protect the public.

PREVENTIONMEASURES AND THE ROLE OF PEDIATRICIANS
AND VETERINARIANS
Pediatricians and veterinarians play an important role in
guiding parents and their children about mitigation of
risks associated with ownership of nontraditional pets or
contact with animals in public settings. Parents and pet
owners typically lack knowledge about the multiple
modes of transmission of zoonotic infectious diseases
from pets. Although pediatricians recognize the impor-
tance of anticipatory guidance about pet-related hazards,
only 5% reported that they regularly educated patients
or families about pet-associated salmonellosis or toxo-
plasmosis.72

Pediatricians and veterinarians together can remind
parents, children, and pet owners about the importance
of measures to avoid illness. Simple and effective advice
includes frequent hand-washing and avoiding direct
contact with animals and their environments. This is
particularly important with animals from which trans-
mission of enteric pathogens is a risk, including young
ruminants, young poultry, reptiles, rodents, amphibians,

and animals that are ill. Young children always should
be supervised closely when in contact with animals in
public settings. The NASPHV has developed an excellent
compendium with standardized recommendations for
use by public health officials, veterinarians, animal
venue operators, animal exhibitors, and others who are
concerned with disease control and minimizing risks
associated with animals in public settings.2

To reduce the possibility of injury, health care profes-
sionals should remind pet owners about matching the
size and temperament of a pet to the age and behavior of
their infant or child, providing close supervision of
younger children, and educating all children about ap-
propriate human-animal interactions.

The decision to obtain a nontraditional pet by parents
with children in the household is often not discussed
with a physician or veterinarian. However, as trusted
sources of health care information, pediatricians and
veterinarians are in a unique position to offer informa-
tion and advice to families considering the purchase of a
nontraditional pet or to families who already have a
nontraditional pet in the household. Informational bro-
chures and posters available for display in physician and
veterinarian offices could allow for parent education
without significantly increasing time of a visit. Parents
can be made aware of Web sites that provide guidelines
for safe pet selection and appropriate handling of pets.
Proper pet health maintenance, immunization, flea and
tick control, deworming, and diet and activity can min-
imize the risk of infection or injury and ensure the
health of the pet. Referral to a veterinarian also can be
helpful when parents are contemplating purchase of a
nontraditional animal. Veterinarians can provide infor-
mation about appropriate pet selection, the size of an
animal when it attains adulthood, the temperament and
husbandry needs of an animal, and suitability as a pet.

A history of contact with pets in the home or animals
in public settings should be part of every well-child
evaluation and especially should be part of an evaluation
of a suspected infectious disease. A history of nontradi-
tional pets in the home or contact with animals in public
settings can lead to specific testing and additional man-
agement recommendations and occasionally will result
in early identification of an unusual infection from an-
other part of the world.

AVAILABLE RECOMMENDATIONS AND GUIDELINES
Recommendations from several organizations dealing
with nontraditional pets and animals in public settings
have been developed and are summarized in Table 3. In
addition, Table 4 provides Web-site addresses for health
care professionals and parents at which information for
prevention of human disease from nontraditional pets
and animals in public settings can be found. Recommen-
dations for prevention of enteric disease transmission
from animal contact in public settings resulted from
outbreaks of E coli O157:H7 at farms open to the public
at which animal contact and inadequate hand hygiene
occurred.40 The NASPHV and CDC have established rec-
ommendations to prevent disease outbreaks associated
with animals in public settings.2 The CDC has issued
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recommendations for preventing transmission of Salmo-
nella organisms from reptiles to humans18 and informa-
tion regarding health risks from Salmonella species posed
by contact with baby poultry.34 Guidelines for preven-
tion of zoonoses in immunosuppressed people also are
available.13,73

The AVMA supports the view that exotic animals,
wildlife, and wildlife–domestic animal hybrids do not
make good pets. These animals are dangerous and are a
hazard to human health, other animals, and the envi-
ronment. The AVMA also recommends that ferret own-
ers have knowledge about the species and stress that no
one who is incapable of removing himself or herself
from the bite of a ferret should be left unattended with
a ferret. Measures to control and prevent psittacosis in
humans and birds were published by a committee
formed by the NASPHV and were endorsed by the
AVMA,74 the CSTE, and the Association of Avian Veter-
inarians.

Guidelines for animals that might have contact with
children in a child-care setting have been published by

the National Resource Center for Health and Safety in
Child Care and Early Education.75 These guidelines state
that any pet or animal present at the facility, indoors or
outdoors, should be in good health; show no evidence of
carrying any disease; be fully immunized; and be main-
tained on a flea-, tick-, and worm-control program. A
current (time-specified) certificate from a veterinarian
should be on file in the facility and state that the specific
pet meets these conditions. All contact between animals
and children should be supervised by a caregiver who is
close enough to remove the child immediately if the
animal shows signs of distress or the child shows signs
of treating the animal inappropriately. The caregiver
should instruct children on safe procedures to follow
when in close proximity to these animals (eg, not to
provoke or startle animals or touch them when they are
near their food). Potentially aggressive animals should
not be in the same physical space with children. The
facility should not keep or bring in turtles, iguanas,
lizards, or other reptiles; ferrets; psittacine birds; or any
wild or dangerous animals. Recommendations for hand-

TABLE 3 Guidelines for Prevention of Human Diseases From Nontraditional Pets at Home and Exposure to Animals in Public Settings

General
Wash hands immediately after contact with animals, animal products, or their environment
Supervise hand-washing for children younger than 5 y
Wash hands after handling animal-derived pet treats
Never bring wild animals home, and never adopt wild animals as pets
Teach children never to handle unfamiliar, wild, or domestic animals even if the animals appear friendly
Avoid rough play with animals to prevent scratches or bites
Children should not be allowed to kiss pets or put their hands or other objects into their mouths after handling animals
Do not permit nontraditional pets to roam or fly freely in the house or allow nontraditional or domestic pets to have contact with wild animals
Do not permit animals in areas where food or drink are prepared or consumed
Administer rabies vaccine to mammals as appropriate
Keep animals clean and free of intestinal parasites, fleas, ticks, mites, and lice
People at increased risk of infection or serious complications of salmonellosis (eg, children younger than 5 y, older adults, and immunocompromised hosts) should
avoid contact with animal-derived pet treats

Animals visiting schools and child-care facilities
Designate specific areas for animal contact
Display animals in enclosed cages or under appropriate restraint
Do not allow food in animal-contact areas
Always supervise children, especially those younger than 5 y, during interaction with animals
Obtain a certificate of veterinary inspection for visiting animals and/or proof of rabies immunization according to local or state requirements
Properly clean and disinfect all areas where animals have been present
Consult with parents or guardians to determine special considerations needed for children who are immunocompromised or who have allergies or asthma
Animals not recommended in schools, child-care settings, and hospitals include nonhuman primates, inherently dangerous animals (lions, tigers, cougars, bears, wolf-
dog hybrids), mammals at high risk of transmitting rabies (bats, raccoons, skunks, foxes, and coyotes), aggressive animals or animals with unpredictable behavior,
stray animals with unknown health history, reptiles, and amphibians

Ensure that people who provide animals for educational purposes are knowledgeable regarding animal handling and zoonotic disease issues
Public settings
Venue operators must know about risks of disease and injury
Venue operators and staff must maintain a safe environment

Venue operators and staff must educate visitors about the risk of disease and injury and provide appropriate preventive measures
Animal specific
Children younger than 5 y and immunocompromised people should avoid contact in public settings with reptiles, amphibians, rodents, ferrets, baby poultry (chicks,
ducklings), and any items that have been in contact with these animals or their environments

Reptiles, amphibians, rodents, ferrets, and baby poultry (chicks, ducklings) should be kept out of households that contain children younger than 5 y,
immunocompromised people, or people with sickle cell disease and should not be allowed in child-care centers

Reptiles, amphibians, rodents, and baby poultry should not be permitted to roam freely throughout a home or living area and should not be permitted in kitchens or
other food-preparation areas

Disposable gloves should be used when cleaning fish aquariums, and aquarium water should not be disposed in sinks used for food preparation or for obtaining
drinking water

Mammals at high risk of transmitting rabies (bats, raccoons, skunks, foxes, and coyotes) should not be touched by children
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washing by staff, volunteers, and children as well as main-
tenance of animals housed on the premises are provided in
the guidelines.75 In addition to exposures to animals within
a center, child-care and school field trips can result in
disease. A field trip to a petting zoo at which hand-hygiene
facilities were not adequate resulted in 44 cases of E coli
O157:H7 infection in British Columbia.76 Guidelines for
infection control in health care facilities are not part of this
document but are available (www.cdc.gov/ncidod/dhqp/
pdf/guidelines/Enviro�guide�03.pdf).

FUTURE
In 2006, the CDC hosted a meeting dealing with infec-
tious disease risks associated with exotic-animal impor-
tation and trade. The CSTE, NASPHV, and AVMA—3
organizations involved in the issue of infectious disease
risks associated with the exotic-animal trade—presented
policy statements of their organizations or calls to action.
There was a consensus that rules and regulations need to
be strengthened and standardized to reduce risks asso-
ciated with exotic pets and that federal and state efforts
are needed to eliminate illegal wildlife trade. In addition,
the Zoonoses Education Coalition organized by the CDC
aims to increase partnerships between government and
industry. An effort is underway by a number of regula-
tory and public health agencies and veterinary organiza-
tions to address issues raised by legal and illegal importa-
tion of exotic animals and to develop a comprehensive set
of regulations to protect the public (J. McQuiston, DVM

[veterinary epidemiologist, Viral and Rickettisial Zoonoses
Branch, National Center for Zoonotic, Vector-Borne, and
Enteric Diseases, CDC], verbal personal communication,
August 2007).

SUMMARY
Most nontraditional pets pose a risk to the health of
young children, and their acquisition and ownership
should be discouraged in households with young chil-
dren. Exposures to animals in public settings also pose
specific risks. Parents need to be educated about the
increased risks of exposure to nontraditional pets and
animals in public settings for infants and for children
younger than 5 years and for immunosuppressed people
of all ages and should be made aware of the general
recommendations for reduction of risks of infection, in-
jury, and allergy. Resources are available for physicians,
veterinarians, and parents, and recommendations, in-
cluding specific guidelines for reducing the risk of Sal-
monella infection from reptiles, are offered by a number
of organizations. In addition, physicians and veterinari-
ans are encouraged to work together to educate one
another and to communicate a common message to pet
owners regarding the benefits and risks of pet ownership
and of contact with animals outside the home. Joint
training seminars and joint sponsorship of health-com-
munication campaigns in pediatrician and veterinarian
offices would greatly increase awareness in pet owners.
The “One Medicine” initiative supported by the AVMA

TABLE 4 Web Sites With Information on Prevention of Human Diseases Transmitted From Nontraditional Pets andWild Animals

Health care professionals
CDC Health Pets Healthy People site for resources and recommendations related to animal
contact

www.cdc.gov/healthypets/health�prof.htm

FDA tips on keeping pets and people healthy www.fda.gov/fdac/features/2004/104�pets.html
CDC and Healthcare Infection Control Practices Advisory Committee guidelines for
infection control in health care facilities

www.cdc.gov/ncidod/dhqp/pdf/guidelines/Enviro�guide�03.pdf

Guidelines for veterinarians for prevention of zoonotic transmission of ascarids and
hookworms of dogs and cats

www.cdc.gov/ncidod/dpd/parasites/ascaris/prevention.htm

Educational materials for physician offices/parents
CDC search engine for diseases associated with specific animals www.cdc.gov/healthypets/browse�by�animal.htm
Department of Public Health, Commonwealth of Massachusetts recommendations for
petting zoos, petting farms, animal farms, and other events and exhibits where contact
between animals and people is permitted

www.mass.gov/dph/cdc/epii/rabies/petzoo.htm

NASPHV report of standardized recommendations for public health officials, veterinarians,
animal venue operators, animal exhibitors, visitors to animal venues and exhibits, and
others concerned with disease control and with minimizing risks associated with
animals in public settings

www.nasphv.org/documentsCompendia.html and
www.cdc.gov/mmwr/preview/mmwrhtml/rr5605a1.htm

NASPHV safety at animal exhibits and hand-washing posters www.nasphv.org/documentscompendiaAnimals.html
CDC information on health risks posed by contact with baby poultry www.cdc.gov/healthypets/easter�chicks.htm

Guidance for pet selection
CDC information about health-related risks of owning and caring for animals www.cdc.gov/healthypets

Guidance for minimizing risk of disease transmission
CDC Pet-Scription: guidelines for staying healthy while enjoying your pet and for animal-
specific diseases

www.cdc.gov/healthypets/petscription�gen.htm

CDC regulations for importation of pets, other animals, and animal products into the
United States

www.cdc.gov/ncidod/dq/animal/index.htm

NASPHV recommendations on hand-washing, venue design, animal care and
management, and risk communications regarding disease and injury prevention
associated with animals in public settings

www.nasphv.org/documentsCompendia.html and
www.nasphv.org/Documents/AnimalsInPublicSettings.pdf

Association of Zoos & Aquariums guide to accreditation of zoological parks and aquariums www.aza.org/Accreditation/Documents/AccredGuide.pdf and
www.aza.org/Accreditation/Documents/AccredStandPol.pdf
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to increase veterinary collaboration with counterparts in
human medicine is an excellent step forward to benefit
clinical medicine and public health and will build and
reinforce partnerships between the 2 professions to re-
duce human illness and injury related to contact with
animals.77
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Clinical Report—The Eye Examination in the
Evaluation of Child Abuse

abstract
Retinal hemorrhage is an important indicator of possible abusive head
trauma, but it is also found in a number of other conditions. Distin-
guishing the type, number, and pattern of retinal hemorrhages may be
helpful in establishing a differential diagnosis. Identification of ocular
abnormalities requires a full retinal examination by an ophthalmolo-
gist using indirect ophthalmoscopy through a pupil that has been phar-
macologically dilated. At autopsy, removal of the eyes and orbital tis-
sues may also reveal abnormalities not discovered before death. In
previously well young children who experience unexpected apparent
life-threatening events with no obvious cause, children with head
trauma that results in significant intracranial hemorrhage and brain
injury, victims of abusive head trauma, and children with unexplained
death, premortem clinical eye examination and postmortem examination
of the eyes and orbits may be helpful in detecting abnormalities that can
help establish the underlying etiology. Pediatrics 2010;126:376–380

BACKGROUND

When a previously well child experiences an apparent life-threatening
event (ALTE) or unexpected death without obvious cause, pediatricians
and other physicians must attempt to identify the etiology. In the case
of an ALTE, one should consider diagnoses such as gastroesophageal
reflux, seizures, other central nervous system disease, metabolic dis-
ease, breath-holding, and abusive head trauma (AHT). Retinal examina-
tions have been used with limited success for screening ALTE victims
for possible AHT.1,2 Victims of AHT present to medical care with a wide
range of symptoms, from mild irritability and vomiting to unexplained
coma or seizures.3 It has been estimated that approximately 4% to 6%
of abused children present first to an ophthalmologist,4 and the most
common ocular manifestation of abuse is retinal hemorrhage. Some
children present with a false history of trauma, and others present
with only the symptoms that resulted from their abuse. Unsuspecting
physicians misdiagnose the condition of up to one-third of symptom-
atic victims, depending on their age, severity of symptoms, and family
composition.5 When a child dies unexpectedly, considerations include
previously undiagnosed or new systemic disease, sudden infant death
syndrome, and covert abusive injury.

Retinal hemorrhages have been recognized as a key indicator of abu-
sive head injury formore than 30 years, particularly in associationwith
severe repetitive acceleration-deceleration forces with or without
blunt head impact, in children younger than 5 years.6,7 Because retinal
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hemorrhage rarely results in visual
compromise, there may be no external
indicators of eye injury unless the vi-
sion is significantly impaired by dam-
age to the optic nerve or occipital cor-
tex or there is retinal detachment,
significant vitreous hemorrhage, or
other severe disruption of the intraoc-
ular contents. Both eyes need to have
significant visual compromise for a
child to become visually symptomatic.
Therefore, one cannot rely on ocular
signs or symptoms to determinewhich
children might benefit from ophthal-
mologic consultation and postmortem
eye removal. Likewise, retinal exami-
nations should not be limited to pa-
tients who are victims of suspected
AHT. Searching for retinal hemor-
rhages as diagnostic criteria for AHT
only in infants with suspected abuse
creates a selection bias.

Although health care professionals
other than ophthalmologists may be
skilled at detecting the absence or
presence of retinal hemorrhage,8 a full
view of the retina and characterization
of the number, types, and patterns of
the hemorrhages requires consulta-
tion by an opthalmologist using indi-
rect ophthalmoscopy, preferably with
a dilated pupil. Even when there may
be a concern about transiently oblit-
erating pupillary reactivity in the
face of a need to monitor neurologic
status acutely, techniques such as
dilation of 1 eye at a time, use of
short-acting mydriatics, and use of a
lens that affords some view through
an undilated pupil can be employed
to allow indirect ophthalmoscopy,
preferably within the first 24 hours
and ideally within 72 hours after the
child’s acute presentation. Even if
the need for eye examination is real-
ized after 72 hours, ophthalmologic
consultation may still be useful to
identify persistent abnormalities
such as hemorrhages, retinoschisis,
and papilledema.

The range of retinal hemorrhage find-
ings in AHT and accidental trauma is
broad, and the severity of the find-
ings can be informative of etiology.
For example, retinal hemorrhage—
predominantly intraretinal, in small
numbers, and confined to the poste-
rior pole of the retina—can be seen
after significant accidental head in-
jury or in AHT.6,9 More dramatic retinal
hemorrhages—multilayered, too nu-
merous to count, and extending to the
edge of the retina (ora serrata)—can
be seen after AHT, normal birth, fatal
extreme accidental injury (such asmo-
tor vehicle accidents), and perhaps af-
ter fatal head crush injury.6,10–13 Ocular
fundus examination can also reveal
findings of systemic illness that may
shed light on the etiology of a child’s
symptoms, such as a cherry-red spot
in metabolic disease, retinal vascular
abnormalities in Menkes disease, pap-
illedema, and retinal manifestations of
leukemia or bacterial endocarditis.
There are no known retinal ocular find-
ings in sudden infant death syndrome,
although routine ocular examination
has not been common practice in
these cases.6,14

Excluding retinal hemorrhages that
are associated with vaginal delivery,
AHT is the leading cause of retinal hem-
orrhages in infants. The association of
retinal hemorrhage and AHT has been
demonstrated repeatedly in clinical
studies.15–17 Although retinal hemor-
rhages in AHT can be unilateral or bi-
lateral and vary in degree, the severity
of retinal hemorrhage often parallels
the severity of brain injury.18,19 Because
intraretinal hemorrhages may resolve
quickly, a retinal examination is not a
substitute for brain imaging when
screening physically abused infants
who have no neurologic symptoms
for AHT.20

The ophthalmologist is in a unique po-
sition to detail the hemorrhagic reti-
nopathy. The indirect ophthalmoscope

provides a wide and stereoscopic field
of view and enables the ophthalmolo-
gist to examine the anterior aspects of
the retina to the ora serrata, which is
not possible using a direct ophthalmo-
scope even if the pupils are dilated. Eye
examination for this purpose should
be performed by an ophthalmologist.
Attention must be paid to special fea-
tures, such as the presence of trau-
matic macular retinoschisis, because
these features may have particular di-
agnostic significance for abuse.

Autopsy is a unique opportunity for ex-
amination not only of the eye and its
contents but also of the orbital tissues,
which may yield findings helpful in dif-
ferential diagnosis. This is particularly
true when a child dies before clinical
ophthalmologic consultation can be
obtained. Even when premortem oph-
thalmoscopy is performed, postmor-
tem examination is necessary for view-
ing the orbital tissues. When possible,
examination by a trained ocular pa-
thologist or ophthalmologist with ex-
perience in interpreting ocular pathol-
ogy is ideal. Postmortem eye and
orbital tissue examination is another
means of documenting retinal hemor-
rhage and retinoschisis but may also
reveal hemosiderin deposition from
previous events and orbital findings,
such as hemorrhage into the fat, mus-
cles, and cranial nerve sheaths as well
as intradural hemorrhage, all of which
may have diagnostic significance in
identifying abused children.21

One obstacle to postmortem examina-
tion of the eyes and orbits has been a
societal distaste or resistance that, in
some cases, has led to fear among pa-
thologists of legal repercussion. This
may reflect a cultural or emotional ob-
jection specifically to eye removal.
There might be a misconception that
eye or orbital removal will alter the
appearance of the body postmortem
at a funeral viewing when this is not,
in fact, the case. Techniques allow
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for proper removal of the eye and
orbits without disfigurement.6 Al-
though consent is not routinely ob-
tained for coroner cases/forensic
autopsies, there may be situations or
jurisdictions in which specific con-
sent for eye and orbital tissue re-
moval may be sought. If a substitute
decision-maker refuses this proce-
dure, it may be necessary to seek le-
gal intervention to allow the proce-
dure to be performed.

STATEMENT OF THE PROBLEM

Although a retinal examination may
suggest the etiology for ALTEs and pre-
viously unexplained early childhood
deaths, premortem clinical ophthal-
mologic consultation and postmortem
removal of the eyes and orbital tissues
are not routine practice in some cen-
ters. Those who fail to conduct these
procedures, particularly when there is
no other explanation for the life-
threatening event or death, risk losing
an important opportunity to gain valu-
able information. Information gained
in such an evaluation might lead to
identifying an etiology and, in the case
of a surviving child, prevent death by
preventing further abuse or recogniz-
ing other disease.

In recent years, 3 important trends
have emerged in the understanding of
hemorrhagic retinopathy in young
children. First, there has been a
continued and dramatic increase in
the evidence supporting the diag-
nostic specificity of severe hemor-
rhagic retinopathy as an indicator of
AHT, in particular, severe repeated
acceleration-deceleration with or
without blunt head impact. Extensive
literature worldwide, including clinical
studies,7 animal models,22 and com-
puter modeling,23,24 well beyond the
scope of this report, support this the-
ory. It seems that vitreoretinal traction
and orbital injury sustained during
the unique repetitive acceleration-

deceleration mechanism that distin-
guishes this form of abuse from single-
impact trauma is the critical factor in
causing retinal hemorrhage.8 Factors
such as hypoxia, anemia, and intracra-
nial pressure may play important sec-
ondary roles in modulating the ap-
pearance of retinal hemorrhages but
do not, in and of themselves, result in
such a retinopathy.6 Further research
is needed to better define the role of
these and other factors as our under-
standing of the pathophysiology and
diagnostic specificity of retinal hemor-
rhage continues to evolve.

Second, there has been increasing rec-
ognition of the importance of detailing
the appearance of the hemorrhagic
retinopathy rather than simply using
the term “retinal hemorrhage” generi-
cally. The differential diagnosis of a
few intraretinal hemorrhages sur-
rounding the optic nerve is vastly
greater than that for “too-numerous-
to-count” multilayered retinal hemor-
rhages that extend to the ora serrata.

Third, there continue to be novel re-
ports of causes of retinal hemorrhage
and other ocular findings in young
children. These hypothesis-generating
observations allow practitioners to
broaden and at the same time narrow
differential diagnosis. For example,
mild posterior pole retinal hemor-
rhages have been described in osteo-
genesis imperfecta25 as well as head
trauma sufficient to cause epidural
hemorrhage,9 and more severe hem-
orrhage was observed in 2 cases of fa-
tal head crush injury.10,11 Only with
more widespread use of ophthalmo-
logic consultation and postmortem oc-
ular and orbital examination can such
entities be discovered and fit into the
differential diagnostic process appro-
priately. Photodocumentation, when
available, has also proven to be an im-
portant ophthalmic procedure for docu-
menting retinal abnormalities for both
clinical and educational purposes.

Full ophthalmic examination by an
ophthalmologist and/or postmortem
eye removal and pathologic examina-
tion can be a critical part of the
diagnostic evaluation of previously
well children who have experienced
an unexplained ALTE or death and
also for children who have disorders
in which there are known associa-
tions with ophthalmic findings, par-
ticularly AHT.

GUIDANCE FOR PEDIATRICIANS

Ophthalmologic consultation should
be part of the diagnostic evaluation of
all previously well children younger
than 5 years who experience an unex-
plained death or unexplained ALTE or
have a systemic disorder known to
have ocular manifestations.

● All infants and young children who
present with significant intracra-
nial hemorrhage should have an
ophthalmologic consultation. Reti-
nal examination is particularly im-
portant when there is a suspicion
of AHT, but some retinal hemor-
rhages may occasionally also be
found in infants and children
with other causes of intracranial
hemorrhage.

● Ophthalmologic examination should
include, whenever possible, full indi-
rect ophthalmoscopic examination
through a dilated pupil. Descrip-
tions of findings should be detailed
and include the number, type, ex-
tent, and pattern of retinal hemor-
rhages, if present. Retinal abnor-
malities may be photographed after
the clinical examination when a
camera is available. When indi-
cated, the examination should in-
clude slit-lamp inspection of the an-
terior segment to identify signs of
trauma (eg, hyphema).

● Because findings such as retinal
hemorrhage may be transient, it is
desirable that the ophthalmologic
consultation take place preferably

378 FROM THE AMERICAN ACADEMY OF PEDIATRICS



within 24 hours after the patient
presents for medical care and ide-
ally within 72 hours.

● A retinal examination is not an ap-
propriate screening test for brain
injury in neurologically asymptom-
atic potential victims of abuse. Such
children should undergo brain im-
aging as the appropriate screen.

● When pharmacologic dilation is felt
to be undesirable, as for children
with severe unstable central ner-
vous system injury, timely ophthal-
mologic consultation is still needed.
An attempt should still be made to
view the retina and optic nerve
through the use of direct ophthal-
moscopy, small pupil indirect oph-
thalmoscopic techniques, sequen-
tial pharmacologic dilation, and/or
fast-acting mydriatics (eg, phenyl-
ephrine 2.5%).

● When a previously well child
younger than 5 years dies without
explanation, regardless of whether
a premortem retinal examination

was conducted, the eyes and orbital
tissues should be removed en bloc at
autopsy per published techniques.26

When possible, an examination by an
ocularpathologist orophthalmologist
with experience in interpreting ocular
pathology is preferable.

● Postmortem eye removal may not
be indicated in children who have
clearly died from witnessed severe
accidental head trauma or other-
wise readily diagnosed systemic
medical conditions.

● Ophthalmologic examination and/or
postmortem eye and orbital tissue
removal should be performed in all
cases in which a child is alleged to
have suffered significant morbidity
secondary to a short fall or other
minor trauma disproportionate to
the clinical injury and consistent
with child abuse.
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Eye Examination in Infants, Children, and Young Adults by Pediatricians

ABSTRACT. Early detection and prompt treatment of
ocular disorders in children is important to avoid life-
long visual impairment. Examination of the eyes should
be performed beginning in the newborn period and at all
well-child visits. Newborns should be examined for oc-
ular structural abnormalities, such as cataract, corneal
opacity, and ptosis, which are known to result in visual
problems. Vision assessment beginning at birth has been
endorsed by the American Academy of Pediatrics, the
American Association for Pediatric Ophthalmology and
Strabismus, and the American Academy of Ophthalmol-
ogy. All children who are found to have an ocular abnor-
mality or who fail vision assessment should be referred
to a pediatric ophthalmologist or an eye care specialist
appropriately trained to treat pediatric patients.

INTRODUCTION

Eye examination and vision assessment are vital
for the detection of conditions that result in
blindness, signify serious systemic disease,

lead to problems with school performance, or at
worst, threaten the child’s life. Through careful eval-
uation of the ocular system, retinal abnormalities,
cataracts, glaucoma, retinoblastoma, strabismus, and
neurologic disorders can be identified, and prompt
treatment of these conditions can save a child’s vi-
sion or even life. Examination of the eyes should be
performed beginning in the newborn period and at
all well-child visits. Visual acuity measurement
should be performed at the earliest possible age that
is practical (usually at approximately 3 years of age).
Early detection and prompt treatment of ocular dis-
orders in children is important to avoid lifelong per-
manent visual impairment.

TIMING OF EXAMINATION AND SCREENING
Children should have an assessment for eye prob-

lems in the newborn period and then at all subse-
quent routine health supervision visits. These should

be age-appropriate evaluations as described in sub-
sequent sections. Infants and children at high risk of
eye problems should be referred for specialized eye
examination by an ophthalmologist experienced in
treating children. This includes children who are
very premature; those with family histories of con-
genital cataracts, retinoblastoma, and metabolic or
genetic diseases; those who have significant devel-
opmental delay or neurologic difficulties; and those
with systemic disease associated with eye abnor-
malities. Because children do not complain of visual
difficulties, visual acuity measurement (vision
screening) is an important part of complete pediatric
eye care and should begin at 3 years of age. To
achieve the most accurate testing possible, the most
sophisticated test that the child is capable of per-
forming should be used (Table 1).1,2 The frequency of
examinations recommended is in accordance with
the American Academy of Pediatrics “Recommenda-
tions for Preventive Pediatric Health Care.”2 Any
child unable to be tested after 2 attempts or in whom
an abnormality is suspected or detected should be
referred for an initial eye evaluation by an ophthal-
mologist experienced in the care of children.

PROCEDURES FOR EYE EVALUATION
Eye evaluation in the physician’s office should

include the following:

Birth to 3 Years of Age
1. Ocular history
2. Vision assessment
3. External inspection of the eyes and lids
4. Ocular motility assessment
5. Pupil examination
6. Red reflex examination

3 Years and Older

1 through 6, plus:

7. Age-appropriate visual acuity measurement
8. Attempt at ophthalmoscopy

PEDIATRICS (ISSN 0031 4005). Copyright © 2003 by the American Acad-
emy of Pediatrics.
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TABLE 1. Eye Examination Guidelines*

Ages 3–5 Years

Function Recommended
Tests

Referral Criteria Comments

Distance visual
acuity

Snellen letters
Snellen numbers
Tumbling E
HOTV
Picture tests

–Allen figures
–LEA symbols

1. Fewer than 4 of 6 correct on
20-ft line with either eye
tested at 10 ft monocularly (ie,
less than 10/20 or 20/40)

or
2. Two-line difference between

eyes, even within the passing
range (ie, 10/12.5 and 10/20
or 20/25 and 20/40)

1. Tests are listed in decreasing order of cognitive
difficulty; the highest test that the child is capable
of performing should be used; in general, the
tumbling E or the HOTV test should be used for
children 3–5 years of age and Snellen letters or
numbers for children 6 years and older.

2. Testing distance of 10 ft is recommended for all
visual acuity tests.

3. A line of figures is preferred over single figures.
4. The nontested eye should be covered by an

occluder held by the examiner or by an adhesive
occluder patch applied to eye; the examiner must
ensure that it is not possible to peek with the
nontested eye.

Ocular alignment Cross cover test at
10 ft (3 m)

Any eye movement Child must be fixing on a target while cross cover
test is performed.

Random dot E
stereo test at
40 cm

Fewer than 4 of 6 correct

Simultaneous red
reflex test
(Bruckner test)

Any asymmetry of pupil color,
size, brightness

Direct ophthalmoscope used to view both red
reflexes simultaneously in a darkened room from
2 to 3 feet away; detects asymmetric refractive
errors as well.

Ocular media
clarity
(cataracts,
tumors, etc)

Red reflex White pupil, dark spots, absent
reflex

Direct ophthalmoscope, darkened room. View eyes
separately at 12 to 18 inches; white reflex indicates
possible retinoblastoma.

6 years and older

Function Recommended
Tests

Referral Criteria Comments

Distance visual
acuity

Snellen letters
Snellen numbers
Tumbling E
HOTV
Picture tests

-Allen figures
-LEA symbols

1. Fewer than 4 of 6 correct on
15-ft line with either eye
tested at 10 ft monocularly (ie,
less than 10/15 or 20/30)

or
2. Two-line difference between

eyes, even within the passing
range (ie, 10/10 and 10/15 or
20/20 and 20/30)

1. Tests are listed in decreasing order of cognitive
difficulty; the highest test that the child is capable
of performing should be used; in general, the
tumbling E or the HOTV test should be used for
children 3–5 years of age and Snellen letters or
numbers for children 6 years and older.

2. Testing distance of 10 ft is recommended for all
visual acuity tests.

3. A line of figures is preferred over single figures.
4. The nontested eye should be covered by an

occluder held by the examiner or by an adhesive
occluder patch applied to eye; the examiner must
ensure that it is not possible to peek with the
nontested eye.

Ocular alignment Cross cover test at
10 ft (3 m)

Any eye movement Child must be fixing on a target while cross cover
test is performed.

Random dot E
stereo test at
40 cm

Fewer than 4 of 6 correct

Simultaneous red
reflex test
(Bruckner test)

Any asymmetry of pupil color,
size, brightness

Direct ophthalmoscope used to view both red
reflexes simultaneously in a darkened room from
2–3 feet away; detects asymmetric refractive errors
as well.

Ocular media
clarity
(cataracts,
tumors, etc)

Red reflex White pupil, dark spots, absent
reflex

Direct ophthalmoscope, darkened room. View eyes
separately at 12 to 18 inches; white reflex indicates
possible retinoblastoma.

* Assessing visual acuity (vision screening) represents one of the most sensitive techniques for the detection of eye abnormalities in
children. The American Academy of Pediatrics Section on Ophthalmology, in cooperation with the American Association for Pediatric
Ophthalmology and Strabismus and the American Academy of Ophthalmology, has developed these guidelines to be used by physicians,
nurses, educational institutions, public health departments, and other professionals who perform vision evaluation services.
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Ocular History

Parents’ observations are valuable. Questions that
can be asked include:

• Does your child seem to see well?
• Does your child hold objects close to his or her face

when trying to focus?
• Do your child’s eyes appear straight or do they

seem to cross or drift or seem lazy?
• Do your child’s eyes appear unusual?
• Do your child’s eyelids droop or does 1 eyelid

tend to close?
• Have your child’s eye(s) ever been injured?

Relevant family histories regarding eye disorders or
preschool or early childhood use of glasses in parents
or siblings should be explored.

Vision Assessment
Age 0 to 3 Years

Vision assessment in children younger than 3
years or any nonverbal child is accomplished by
evaluating the child’s ability to fix and follow ob-
jects.3,4 A standard assessment strategy is to deter-
mine whether each eye can fixate on an object, main-
tain fixation, and then follow the object into various
gaze positions. Failure to perform these maneuvers
indicates significant visual impairment. The assess-
ment should be performed binocularly and then mo-
nocularly. If poor fix and following is noted binocu-
larly after 3 months of age, a significant bilateral eye
or brain abnormality is suspected, and referral for
more formal vision assessment is advisable.5 It is
important to ensure that the child is awake and alert,
because disinterest or poor cooperation can mimic a
poor vision response.

Visual Acuity Measurement or Vision Screening (Older
Than 3 Years)

Various tests are available to the pediatrician for
measuring visual acuity in older children. Different
picture tests, such as LH symbols (LEA symbols) and
Allen cards, can be used for children 2 to 4 years of
age. Tests for children older than 4 years include wall
charts containing Snellen letters, Snellen numbers,
the tumbling E test, and the HOTV test (a letter-
matching test involving these 4 letters).6 A study of
102 pediatric practices revealed that 53% use vision
testing machines.3 Because testing with these ma-
chines can be difficult for younger children (3–4
years of age), pediatricians should have picture cards
and wall charts available.

Photoscreening
Using this technique, a photograph is produced by

a calibrated camera under prescribed lighting condi-
tions, which shows a red reflex in both pupils. A
trained observer can identify ocular abnormalities by
recognizing characteristic changes in the photo-
graphed pupillary reflex.7 When performed prop-
erly, the technique is fast, efficient, reproducible, and
highly reliable. Photoscreening is not a substitute for
accurate visual acuity measurement but can provide
significant information about the presence of sight-

threatening conditions, such as strabismus, refractive
errors, media opacities (cataract), and retinal abnor-
malities (retinoblastoma). Photoscreening techniques
are still evolving. (For further information, see also
the American Academy of Pediatrics policy state-
ment, “Use of Photoscreening for Children’s Vision
Screening.”8)

External Examination (Lids/Orbit/Cornea/Iris)
External examination of the eye consists of a pen-

light evaluation of the lids, conjunctiva, sclera, cor-
nea, and iris. Persistent discharge or tearing may be
attributable to ocular infection, allergy, or glaucoma,
but the most common cause is lacrimal duct obstruc-
tion. It often manifests during the first 3 months as
persistent purulent discharge out of 1 or both eyes.
Topical or oral antibiotics should be given, and lac-
rimal sac massage should be attempted. Because
these same findings are often seen in congenital glau-
coma, failure to promptly resolve after treatment or
the presence of cloudy or asymmetrically enlarged
corneas should prompt ophthalmologic referral for
additional evaluation.

Unilateral ptosis can cause amblyopia by induc-
ing astigmatism, even if the pupil is not occluded.
Patients with this condition require ophthalmic eval-
uation. Bilateral ptosis may be associated with
significant neurologic disease, such as myasthenia.
Additional investigation by a child neurologist and
pediatric ophthalmologist is warranted.

Ocular Motility
The assessment of ocular alignment in the pre-

school and early school-aged child is of considerable
importance. The development of strabismus in chil-
dren may occur at any age and can represent serious
orbital, intraocular, or intracranial disease. The cor-
neal reflex test, cross cover test, and random dot E
stereo test are useful in differentiating true strabis-
mus from pseudostrabismus (see Appendix 1). The
most common cause of pseudostrabismus is promi-
nent epicanthal lid folds that cover the medial por-
tion of the sclera on both eyes, giving the impression
of crossed eyes (esotropia). Detection of an eye mus-
cle imbalance or inability to differentiate strabismus
from pseudostrabismus necessitates a referral.

Pupils
The pupils should be equal, round, and reactive to

light in both eyes. Slow or poorly reactive pupils may
indicate significant retinal or optic nerve dysfunc-
tion. Asymmetry of pupil size, with 1 pupil larger
than the other, can be attributable to a sympathetic
disorder (Horner syndrome) or a parasympathetic
abnormality (third nerve palsy, Adie syndrome).
Small differences can occur normally and should be
noted in the chart for reference in case of subsequent
head injury. Larger pupil asymmetries (�1 mm) can
be attributable to serious neurologic disorders and
need additional investigation.

Red Reflex Test (Monocular and Binocular, Bruckner
Test)

The red reflex test can be used to detect opacities in
the visual axis, such as a cataract or corneal abnor-
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mality, and abnormalities of the back of the eye, such
as retinoblastoma or retinal detachment. When both
eyes are viewed simultaneously, potentially amblyo-
genic conditions, such as asymmetric refractive er-
rors and strabismus, also can be identified. The test
should be performed in a darkened room (to maxi-
mize pupil dilation). The direct ophthalmoscope is
focused on each pupil individually approximately 12
to 18 inches away from the eye, and then both eyes
are viewed simultaneously at approximately 3 feet
away. The red reflex seen in each eye individually
should be bright reddish-yellow (or light gray in
darkly pigmented, brown-eyed patients) and identi-
cal in both eyes. Dark spots in the red reflex, a
blunted dull red reflex, lack of a red reflex, or pres-
ence of a white reflex are all indications for referral.
After assessing each eye separately, the eyes are
viewed together with the child focusing on the oph-
thalmoscope light (Bruckner test, see Appendix 1).
As before, any asymmetry in color, brightness, or
size is an indication for referral, because asymmetry
may indicate an amblyogenic condition.

Visual Acuity Measurement (Vision Screening)
Visual acuity testing is recommended for all chil-

dren starting at 3 years of age.6 In the event that the
child is unable to cooperate for vision testing, a sec-
ond attempt should be made 4 to 6 months later. For
children 4 years and older, the second attempt
should be made in 1 month. Children who cannot be
tested after repeated attempts should be referred to
an ophthalmologist experienced in the care of chil-
dren for an eye evaluation. Appendix 1 provides a
detailed explanation of the techniques available for
visual acuity measurement in children.

Ophthalmoscopy
Ophthalmoscopy may be possible in very cooper-

ative 3- to 4-year-olds who are willing to fixate on a
toy while the ophthalmoscope is used to evaluate the
optic nerve and retinal vasculature in the posterior
pole of the eye.

RECOMMENDATIONS
1. All pediatricians and other providers of health

care to children should be familiar with the joint
eye examination guidelines of the American As-
sociation for Pediatric Ophthalmology and Stra-
bismus, the American Academy of Ophthalmol-
ogy, and the American Academy of Pediatrics.

2. Every effort should be made to ensure that eye
examinations are performed using appropriate
testing conditions, instruments, and techniques.

3. Newborns should be evaluated for ocular struc-
tural abnormalities, such as cataract, corneal opac-
ities, and ptosis, which are known to result in
vision problems, and all children should have
their eyes examined on a regular basis.1

4. The results of vision assessments, visual acuity
measurements, and eye evaluations, along with
instructions for follow-up care, should be clearly
communicated to parents.2

5. All children who are found to have an ocular
abnormality or who fail vision screening should

be referred to a pediatric ophthalmologist or an
eye care specialist appropriately trained to treat
pediatric patients.
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APPENDIX 1. TESTING PROCEDURES FOR
ASSESSING VISUAL ACUITY

The child should be comfortable and in good health at the time of
the examination. It is often convenient to have younger children
sit on a parent’s lap. If possible, some preparation before the actual
testing situation is helpful, and parents can assist by demonstrat-
ing the anticipated testing procedures for their child. Children
who have eyeglasses generally should have their vision tested
while wearing the eyeglasses. Eyeglasses prescribed for use only
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while reading should not be worn when distance acuity is being
tested.

Consideration must be given to obtaining good occlusion of the
untested eye; cardboard and paddle occluders have been found
inadequate for covering the eye because they allow “peeking.”
Commercially available occluder patches provide complete occlu-
sion necessary for appropriate testing.1 Vision testing should be
performed at 10 feet (except Allen cards) and in a well-lit area.
When ordering wall charts, be sure to indicate that a 10-foot
testing distance will be used.

Visual Acuity Tests

Snellen Acuity Chart
When performing visual acuity testing, test the child’s right eye
first by covering the left. A child who has corrective eyeglasses
should be screened wearing the eyeglasses. Tell the child to keep
both eyes open during testing. If the child fails the practice line,
move up the chart to the next larger line. If the child fails this line,
continue up the chart until a line is found that the child can pass.
Then move down the chart again until the child fails to read a line.
After the child has correctly identified 2 symbols on the 10/25 line,
move to the critical line (10/20 or 20/40 equivalent). To pass a line,
a child must identify at least 4 of the 6 symbols on the line
correctly. Repeat the above procedure covering the right eye.

Tumbling E
For children who may be unable to perform vision testing by
letters and numbers, the tumbling E or HOTV test may be
used. Literature is available from the American Academy of Oph-
thalmology (Home Eye Test, American Academy of Ophthalmol-
ogy, PO Box 7424, San Francisco, CA 94109, 415/561-8500 or
http://www.aao.org) and Prevent Blindness America (Pre-
schoolers Home Eye Test, Prevent Blindness America, 500 East Rem-
ington Rd, Schaumburg, IL 60173, 847/843-2020 or http://www.
preventblindness.com) for home use by parents to prepare children
for the tumbling E test. This literature contains the practice Es, a
tumbling E wall chart, and specific instructions for parents.

HOTV Test (Matching Test)
An excellent test for children who are unable to perform vision
testing by verbally identifying letters and numbers is the HOTV
matching test. This test consists of a wall chart composed only of
Hs, Os, Ts, and Vs. The child is provided an 81⁄2 � 11-inch board
containing a large H, O, T, and V. The examiner points to a letter
on the wall chart, and the child points to (matches) the correct
letter on the testing board. This can be especially useful in the 3-
to 5-year-old who is unfamiliar with the alphabet.

Allen Cards
The Allen card test consists of 4 flash cards containing 7 schematic
figures: a truck, house, birthday cake, bear, telephone, horse, and
tree. When viewed at 20 feet, these figures represent 20/30 vision.
It is important that a child identify verbally or by matching all 7
pictures before actual visual testing. Testing should only be per-
formed with the figures that the child readily identified. Perform
initial testing with the child having both eyes open, viewing the
cards at 2 to 3 feet away. Present 1 or 2 figures to ensure that the
child understands the testing procedure. Then begin walking
backward 2 to 3 feet at a time, presenting different pictures to the
child. Continue to move backward as long as the child directly
calls out the figures presented. When the child begins to miss the
figures, move forward several feet to confirm that the child is able
to identify the figures at the shorter distance. To calculate an
acuity score, the furthest distance at which the child is able to
identify the pictures accurately is the numerator and 30 is the
denominator. Therefore, if a child were able to identify pictures
accurately at 15 feet, the visual acuity would be recorded as 15/30.
This is equivalent to 30/60, 20/40, or 10/20. To perform this test
in the same way as for HOTV testing, a “matching panel” of all of
the Allen figures may be prepared on a copy machine.

LH Symbols (LEA Symbols)
The LH symbol test is slightly different from the Allen card test in
that it is made up of flash cards held together by a spiral binding.
The flash cards contain large examples of a house, apple, circle,

and square; these should be presented to the child before formal
vision testing to see if they can be correctly identified. Unlike the
Allen cards, the LH symbol test contains flash cards with more
than 1 figure per card and with smaller figure sizes so that testing
may be performed at 10 feet. Recorded on each card is the symbol
size and visual acuity value for a 10-foot testing distance. The
visual acuity is determined by the smallest symbols that the child
is able to identify accurately at 10 feet. For example, if the child is
able to identify the 10/15 symbol at 10 feet, the child’s visual
acuity is 10/15 or 20/30.

If it is not possible to perform testing at 10 feet, move closer to
the child until he or she correctly identifies the largest symbol. At
this point, proceed down in size to the smallest symbols the child
is consistently able to correctly identify. The vision is recorded as
the smallest symbol identified (bottom number) at the testing
distance (top number). For example, correctly identifying the
10/15 symbols at 5 feet is recorded as 5/15 or 20/60. Likewise,
identifying the 10/30 symbols at 2 feet is 2/30 or 20/300 (both the
bottom and top numbers can be multiplied or divided by the same
number to give an equivalent vision.) A “matching panel” is
provided with the LH test and may be helpful in testing very
young children. At least 3 of 4 figures should be identified for each
size or distance.

Testing Procedures for Assessing Ocular Alignment

Corneal Light Reflex Test
A penlight may be used to evaluate light reflection from the
cornea. The light is held approximately 2 feet in front of the face
to have the child fixate on the light. The corneal light reflex (small
white dot) should be present symmetrically and appear to be in
the center of both pupils. A reflex that is off center in 1 eye may be
an indication of an eye muscle imbalance. A slight nasal displace-
ment of the reflex is normal, but a temporal displacement is almost
never seen unless the child has a strabismus (esotropia).

Simultaneous Red Reflex Test (Bruckner Test)
This test can detect amblyogenic conditions, such as unequal
refractive errors (unilateral high myopia, hyperopia, or astigma-
tism), as well as strabismus and cataracts. When both eyes are
viewed simultaneously through the direct ophthalmoscope in a
darkened room from a distance of approximately 2 to 3 feet with
the child fixating on the ophthalmoscope light, the red reflexes
seen from each eye should be equal in size, brightness, and color.
If 1 reflex is different from the other (lighter, brighter, or bigger),
there is a high likelihood that an amblyogenic condition exists.
Any child with asymmetry should be referred for additional eval-
uation. Examples of normal and abnormal Bruckner test appear-
ances are available from the AAP. “See Red” cards are available
for purchase at http://www.aap.org/sections/ophthal.htm.

Cross Cover Test
To perform the cross cover test, have the child look straight ahead
at an object 10 feet (3 meters) away. This could be an eye chart for
older children or a colorful noise-making toy for younger children.
As the child looks at a distant object, cover 1 eye with an occluder
and look for movement of the uncovered eye. As an example, if
the occluder is covering the left eye, movement is looked for in the
uncovered right eye. This movement will occur immediately after
the cover is placed in front of the left eye. If the right eye moves
outward, the eye was deviated inward or esotropic. If the right eye
moves inward, it was deviated outward or exotropic. After testing
the right eye, test the left eye for movement in a similar manner.
If there is no apparent misalignment of either eye, move the cover
back and forth between the 2 eyes, waiting about 1 to 2 seconds
between movements. If after moving the occluder, the uncovered
eye moves in or out to take up fixation, a strabismus is present.
Any movement in or out when shifting the cover indicates a
strabismus is present, and a referral should be made to an oph-
thalmologist.

Random Dot E Stereo Test
The random dot E stereo test measures stereopsis. This is different
from the light reflex test or the cover test, which detects physical
misalignment of the eyes. Stereopsis can be absent in patients with
straight eyes. An ophthalmologic evaluation is necessary to detect
the causes of poor stereo vision with straight eyes. To perform the
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random dot E stereo test, the cards should be held 16 inches from
the child’s eyes. Explain the test to the child. Show the child the
gray side of the card that says “model” on it. Hold the model E in
the direction at which the child can read it correctly. Have the
child touch the model E to understand better that the picture will
stand out. A child should be able to indicate which direction the
legs are pointing. Place the stereo glasses on the child. If the child
is wearing eyeglasses, place the stereo glasses over the child’s
glasses. Make sure the glasses stay on the child and the child is
looking straight ahead. The child should be shown both the stereo
blank card and the raised and recessed E card simultaneously.
Hold each card so you can read the back. The blank card should
be held so you can read it. The E card should be held so you can
read the word “raised.” Both cards must be held straight. Do not
tilt the cards toward the floor or the ceiling—this will cause
darkness and glare. Ask the child to look at both cards and to
point to or touch the card with the picture of the E. The E must be
presented randomly, switching from side to side. The child is
shown the cards up to 6 times. To pass the test, a child must
identify the E correctly in 4 of 6 attempts.
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CLINICAL REPORT
Guidance for the Clinician in Rendering Pediatric Care

Ted D. Sigrest, MD, and the Committee on Hospital Care

Facilities and Equipment for the Care of Pediatric Patients in a
Community Hospital

ABSTRACT. Many children who require hospitaliza-
tion are admitted to community hospitals that are more
accessible for families and their primary care physicians
but vary substantially in their pediatric resources. The
intent of this clinical report is to provide basic guidelines
for furnishing and equipping a pediatric area in a com-
munity hospital.

ABBREVIATIONS. AAP, American Academy of Pediatrics;
JCAHO, Joint Commission on Accreditation of Healthcare Orga-
nizations.

BACKGROUND

Of the 6.4 million admissions of children to
hospitals in the United States in 1997, ap-
proximately 24% were to children’s hospitals.

Another 35% were admissions to large, primarily
urban pediatric units in municipal or regional med-
ical centers. The remaining 41% of pediatric admis-
sions were to community hospitals that are more
accessible and convenient for patients’ families and
physicians.1 These smaller hospitals vary in their
equipment, staffing, diagnostic resources, and treat-
ment capabilities for pediatric patients. Some smaller
hospitals may have no permanently designated pe-
diatric beds and few, if any, staff dedicated exclu-
sively to the care of children. In these smaller facili-
ties, services may be provided by physicians and
health care professionals with widely varying levels
of expertise in children’s health care.

As the number of hospitalized children and aver-
age length of stay have decreased, hospitals have
been compelled to reassess their commitment to the
maintenance of pediatric inpatient units. Some have
elected to discontinue their pediatric programs. Oth-
ers have decreased their services to children, but to
remain competitive, continue to attempt to meet pa-
tient and community needs. The purpose of this
clinical report is to provide guidelines for the basic
facilities and equipment needed to adequately care
for children in community hospitals with the realiza-
tion that there are significant budgetary constraints
to be acknowledged in the provision of these ser-

vices. Detailed information on the facilities and
equipment needed to care for newborns can be found
in the American Academy of Pediatrics (AAP) Guide-
lines for Perinatal Care (see “Resources” section).

THE FACILITY
In addition to recommendations of the Joint Com-

mission on Accreditation of Healthcare Organiza-
tions (JCAHO) for facilities used in the provision of
care to hospitalized patients, the following is a list of
basic facility needs for the care of children from birth
to 18 years of age:

• Single- or double-occupancy rooms that comply
with guidelines for prevention of nosocomial in-
fections2 and that are large enough to accommo-
date parents who stay with their children.

• Patient room configuration and bed positioning
that allow convenient observation and supervision
of patients by nursing staff, especially if parents
are not available.

• Covered electrical outlets, childproof window
locks and door latches, padding of sharp edges,
and nonslip, easily maintained floor surfaces.

• Age-appropriate furniture, including cribs
equipped with safe overhead restraints and beds
with covered mechanical or electrical controls.
—Beds, cribs, and other furniture should meet

Consumer Product Safety Commission stan-
dards (http://www.cpsc.gov).

• Area set aside for play, entertainment, education,
and other child life activities.

• Separate treatment room for patient assessment
and procedures.

Interior design and decor are not addressed in this
statement. Information about child-friendly, devel-
opmentally appropriate environments may be ob-
tained from the Institute for Family-Centered Care
(see “Resources” section).

EQUIPMENT
Essential medical equipment for pediatric care is

included in the following list. Additional informa-
tion on pediatric resuscitation equipment is included
in the AAP policy statement “Guidelines for Pediat-
ric Emergency Care Facilities”3 and in standard pe-
diatric emergency care textbooks.4

The guidance in this report does not indicate an exclusive course of treat-
ment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2003 by the American Acad-
emy of Pediatrics.
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• Resuscitation cart containing pediatric-specific
supplies
—Common pediatric emergency drugs should be

readily accessible and plainly labeled. Drug dos-
ing by weight or length should be easily refer-
enced.

—The resuscitation cart should also have an appro-
priate assortment of the various sizes of pediatric
oxygen masks, endotracheal tubes, laryngoscope
blades, oropharyngeal and nasopharyngeal air-
ways, and self-inflating bags (ie, Ambu bags
[Ambu International, Linthicum, MD]) with vari-
ous sizes of masks. A size-appropriate backboard
for resuscitation should be available.
• A cardiac defibrillator designed for pediatric

use with paddles for infants and children.
—A chart for appropriate joule dosages for

weight should be readily available.
• Cardiorespiratory monitors appropriate for

the level of pediatric care provided.
• Respiratory equipment in appropriate sizes

for infants and children.
—Necessary items include oxygen masks, na-

sal cannulas, tubing, self-inflating (Ambu)
bags and masks, oropharyngeal and naso-
pharyngeal airways, suctioning equipment
and catheters, nebulizers with pediatric-
sized face masks, spacer devices and masks
for metered-dose inhalers, pulse oximeters
with appropriate infant and pediatric
probes, and infant and pediatric tracheos-
tomy supplies.

• Intravenous catheters, phlebotomy equipment,
and lumbar puncture trays that are size appro-
priate; extremity warmers, such as chemical
packs that warm via exothermic reaction, for
improving peripheral blood flow and facilitat-
ing blood sampling in infants; papoose boards,
adequately padded, of at least 2 sizes for immo-
bilization of infants and children.

• Common neonatal and pediatric intravenous so-
lutions, such as small vials of 10% dextrose, 100
and 250 mL bags of common pediatric intrave-
nous solutions such as 5% dextrose with one-
half normal saline or lactated Ringer’s solution,
5% dextrose with one-quarter normal saline or
lactated Ringer’s solution, and intravenous in-
fusion pumps designed for pediatric use with
precise administration of small infusion rates.

• Scales and stadiometers for infants and older
children.

• Pediatric-appropriate dietary supplies, such as
common newborn formulas, pediatric nutri-
tional supplements, and dietary choices that ap-
peal to children; appropriately sized assortment
of orogastric and nasogastric feeding tubes and
enteral feeding pumps designed for precise ad-
ministration of small infusion rates.

• Pediatric urine collection devices and appropri-
ately sized urinary catheters.

• Mercury-free thermometers and blood pressure
devices (various sizes of blood pressure cuffs).

• Pediatric orthopedic equipment, including
wheelchairs, crutches, slings, and splints.

• Infant incubators for small infants with temper-
ature control problems.

• Portable lamps for bedside procedures.
• Developmentally appropriate books, toys,

games, and when economically feasible, elec-
tronic media such as videocassette players and
computers.
—Toys and equipment should be safe for use by

children with impaired mobility.
—Infection control should be a priority, with all

toys, equipment, and play surfaces regularly
cleaned with appropriate germicidal solutions.

—Computers that are available for pediatric pa-
tient use should have Internet access limited to
child-appropriate sites.

SUPPORT SERVICES
The following therapeutic and diagnostic facilities

should be available on a 24-hour basis:

• Routine radiograph imaging, with a radiologist
available for reading of emergency films.
—Availability of computed tomography is

strongly recommended.
• Clinical laboratory services appropriate for neona-

tal and pediatric needs, including hematologic
profiles, blood chemistries, blood gas studies, mi-
crobiologic profiles, and standard urine studies.
—Equipment should be available to process all

commonly ordered tests such as complete blood
cell counts and renal and hepatic function tests
using samples of less than 1 mL (“micro” sam-
ples).

—Minimum amounts of blood, urine, and cerebro-
spinal fluid required for tests should be ob-
tained and posted in the hospital laboratory and
pediatric areas.

—Response times should be appropriate for
timely diagnosis and treatment of the child’s
condition.

—Topical anesthetics should be available and
used before obtaining blood samples whenever
possible.

• Pharmacy services providing age- and size-appro-
priate drug administration and dosing.
—Commonly used oral suspensions should be im-

mediately available. The equipment necessary
to create pediatric liquid formulations, includ-
ing pill crushers, suspension agents, and flavor-
ing solutions, should be available. Pediatric oral
suspension delivery devices, such as oral med-
ication syringes and pacifiers that deliver liquid
medications, should be available.

—Doses of antibiotics that are known to cause
ototoxicity or nephrotoxicity, such as vancomy-
cin, tobramycin, and gentamycin, should be cal-
culated using computer programs or calcula-
tions based on appropriate neonatal or pediatric
pharmacokinetic models. Serum drug concen-
trations should be obtained to optimize dosage
amounts and intervals. Clinical judgment
should be used before ordering multiple serum
concentrations if the antibiotic is to be discon-
tinued with negative cultures or oral antibiotics
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are to be started as soon as the patient is afebrile.
—Current references for pediatric drug dosing

and drug interactions should be easily available.
A liaison with a tertiary care children’s hospital
pharmacy is advised to help minimize the pos-
sibility of adverse consequences in off-label use
of drugs and drug dosing.

The following services should be available as
needed: social work services; pastoral services; sign
and foreign language interpretation; and respiratory,
physical, occupational, and speech therapy. Profes-
sionals providing these services should have ade-
quate training and continuing education provided in
the pediatric applications of their respective fields. If
a child is hospitalized for more than 2 school days, a
designated hospital employee, such as nurse, social
worker, or child life specialist, should serve as a
liaison with the child’s school to assist the parents in
providing for the child’s educational needs. Child
life services are recommended whenever feasible.5
These specialists provide a valuable service in ad-
dressing the psychosocial concerns of children and
families during hospitalization and provide support
for the concept of family-centered care in the medical
setting.

CONTINUING EDUCATION
All health care professionals in a pediatric area

should be familiar with the unique and changing
physical and psychosocial needs of children. Con-
tinuing education should be provided to reinforce
these concepts. Nurses and physicians should have
current certification in pediatric life support tech-
niques. All should know the location of carts and
equipment for cardiopulmonary resuscitation and
mock codes should be conducted on a regular basis.
Instruction on the use of cardiorespiratory monitors
and their alarms should be provided on an ongoing
basis. If patients are provided with monitors that
feature electrocardiogram readouts, appropriate
training should be provided. Education sessions and
mock codes should be documented for review by
hospital quality assurance committees and the
JCAHO.

REFERRAL NETWORKS
Community hospitals and physicians providing

care for children must have well-established referral
networks for timely consultation by pediatric sub-
specialists and, when necessary, for transfer of pa-
tients to a pediatric center that offers more advanced
levels of care. This includes access to an air and
ground transportation system that is responsive and
appropriately equipped and staffed to care for chil-
dren of all ages. Guidelines for regionalization of
care and transfer of injured patients have been pub-
lished by the AAP6 and the American College of
Surgeons.7

ADMISSION AND TRANSFER CRITERIA
Because community hospitals vary significantly in

their resources for providing pediatric care, there is
no single set of criteria for admission and transfer of

pediatric patients that has universal applicability.
Each institution must assess its own capabilities and
limitations in light of its mission and then formulate
guidelines. Once guidelines for transfer of patients
have been established, those for admission become
less difficult to define. This challenging process re-
quires input from all members of the health care
team, including hospital administration. The goal is
to ensure that each patient in the facility receives the
optimal care that is most appropriate for his or her
medical and psychosocial needs.
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Failure to Thrive as a Manifestation of Child Neglect

ABSTRACT. Failure to thrive is a common problem in
infancy and childhood. It is most often multifactorial in
origin. Inadequate nutrition and disturbed social inter-
actions contribute to poor weight gain, delayed develop-
ment, and abnormal behavior. The syndrome develops in
a significant number of children as a consequence of
child neglect. This clinical report is intended to focus the
pediatrician on the consideration, evaluation, and man-
agement of failure to thrive when child neglect may be
present. Child protective services agencies should be no-
tified when the evaluation leads to a suspicion of abuse
or neglect. Pediatrics 2005;116:1234–1237; failure to thrive,
development, child neglect, abuse, nutrition.

ABBREVIATION. FTT, failure to thrive.

INTRODUCTION

Failure to thrive (FTT) in infants and children
results from inadequate nutrition to maintain
physical growth and development. An infant or

child becoming malnourished as the result of paren-
tal or caregiver neglect creates concern about child
maltreatment.1 In its extreme form, FTT secondary to
neglect may be fatal. This clinical report is not in-
tended to be a thorough review of FTT but serves as
a guide for the assessment, management, and sup-
port of children with FTT as a manifestation of child
neglect.

DEFINITION OF FTT
FTT is a significantly prolonged cessation of ap-

propriate weight gain compared with recognized
norms for age and gender after having achieved a
stable pattern (eg, weight-for-age decreasing across 2
major percentile channels from a previously estab-
lished growth pattern; weight-for-length � 80% of
ideal weight). This is often accompanied by normal
height velocity.2,3 Despite these accepted definitions,
caution must be applied when diagnosing FTT on the
basis of percentile shifts, because growth variants are
common.4 Actual weight �70% of predicted weight-
for-length requires urgent attention. It is recognized
now that earlier distinctions between organic and
nonorganic FTT are overly simplistic and not clini-

cally appropriate,5 because many patients exhibit
components of both. See the Pediatric Nutrition Hand-
book3 from the American Academy of Pediatrics for a
thorough discussion of FTT.

INCIDENCE AND CAUSAL FACTORS
The fundamental cause of FTT is nutritional defi-

ciency. Poverty is the greatest single risk factor for
FTT worldwide and in the United States.6,7 FTT can
be unintentional, occurring with breastfeeding diffi-
culties, errors in formula preparation, poor diet se-
lection, or improper feeding technique. FTT can also
be caused by organic diseases including but not lim-
ited to cystic fibrosis, cerebral palsy, HIV infection or
AIDS, inborn errors of metabolism, celiac disease,
renal disease, lead poisoning, or major cardiac dis-
ease. FTT may result if caregivers who are referred
for assistance fail to avail themselves of community
resources and/or assistance.8 FTT is often multifac-
torial, involving some combination of infant organic
disease, subtle neurologic and/or behavioral prob-
lems, dysfunctional parenting behaviors, and parent-
child interactional difficulties.9 Feeding difficulties,
oral-motor dysfunction, food aversion, and/or appe-
tite control often compound the problem.10,11 The
malnutrition in children with FTT can lead not only
to impaired growth but also to long-term deficits in
intellectual, social, and psychological function-
ing.12,13

When FTT is caused by child neglect, certain risk
factors are often present. When considering neglect,
the pediatrician should assess each risk factor in the
context of each family’s unique situation. The par-
ent(s) of an infant with FTT may exhibit inadequate
adaptive social interactional behavior and less posi-
tive affective behavior. The parent may be an ado-
lescent or may have a history of abuse as a child.14,15

The infant with FTT is often born preterm or with
low birth weight and may have been separated from
caregivers because of prolonged hospitalization dur-
ing the perinatal period. Family and social factors
that may contribute to neglect include the lack of
available extended family to help with child rearing,
social isolation of the family, substance abuse, family
violence, single parenthood, and employment insta-
bility. Parents in middle-class and affluent circum-
stances or parents engaged in career development or
activities away from home also may lack the emo-
tional strength or maturity to nurture their infants

The guidance in this report does not indicate an exclusive course of treat-
ment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.
doi:10.1542/peds.2005-2032
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emy of Pediatrics.
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appropriately.14,15 Any of these factors may lead to
inconsistent feeding patterns with decreased nutri-
tion, decreased growth, and additional family
stress.16 In toddlers and older children, decrements
in the rate of growth in weight and height are more
frequently ignored or too easily ascribed to intercur-
rent illness. Pediatricians should be aware of the
potential for neglect of children of any age.

Infant-caregiver attachment issues may be an im-
portant component of FTT. Disturbances in attach-
ment may predict several problems in infant and
child development.17 FTT is not synonymous with
disturbed attachment; many children fail to thrive
without attachment disturbances, and many children
with attachment disturbances grow normally. Nev-
ertheless, many factors contributing to FTT (poverty,
maternal depression, neglect) also increase the risk of
attachment disturbances. Because infants with FTT
may be at risk of clinical disturbances of attachment,
pediatricians should consider consultation with
mental health professionals who can assist in evalu-
ating infant-caregiver attachment.18–20

Psychosocial short stature, a variant of FTT, has
been described as short stature out of proportion to
the decreased weight. This syndrome is thought to
result from major emotional and psychological
trauma. It has been associated with pituitary and
hypothalamic dysfunction, possibly with interac-
tions with nutrient deficiencies, which is frequently
reversible when the child is placed in a nurturing
environment.21

ASSESSMENT
Most children with FTT can be assessed by a gen-

eral pediatrician with the help of professionals in
other disciplines. The clinical evaluation for FTT
should include a comprehensive history, physical
examination, feeding observation, and a home visit
by an appropriate health professional. For breastfed
infants, an observation of feeding should include an
evaluation of the mother’s breastfeeding technique
and the infant’s response to feeding and be con-
ducted by a professional specifically trained in lac-
tation counseling and assessment. Laboratory and
radiologic studies are frequently unnecessary. A
multidisciplinary approach involving nursing, social
services, and dietetics personnel is essential when
children with FTT fail to recover and sustain normal
growth velocity after treatment interventions.22,23

History
A thorough review of the child’s family history

should include genetic conditions, growth histories,
endocrine disorders, caregivers’ knowledge of nor-
mal growth and development, family function, eat-
ing patterns, types of food available in the home,
and family stressors. The child’s parents should be
queried about personal history of abuse, eating dis-
orders, psychopathology, alcohol use, drug use, do-
mestic violence, and stress; their social skills, nutri-
tional beliefs, and positive assets also should be
considered in the evaluation.

The child’s medical history should include a gen-
eral review of systems, current medications, allergy

history, feeding history, 72-hour dietary record, gas-
trointestinal symptoms, travel history, feeding rou-
tines, feeding skills, time required to feed, behavior
during feedings, sleep patterns, developmental his-
tory, daily routine, gestational and prenatal history,
and history of organic disease. Information obtained
from all child care providers should include a history
of eating patterns, interactions, social skills, re-
sponses to the providers, and family concerns.

Physical Examination
The physical examination should include docu-

mentation of past and present growth parameters,
including head circumference, using appropriate
growth charts. General examination should include
a search for major and minor anomalies, careful neu-
rologic examination, assessment of suck-swallow
coordination, and observation of the child’s develop-
mental skills and responses and interactive behav-
iors with parents and examiners.

Feeding Observation
A feeding observation can be performed in the

office but is enhanced as part of a home visit. Feeding
behavior, the child’s oral interest or aversion, and
parent-child interactions before, during, and after
feeding should be observed and recorded.

Laboratory Testing
When history, comprehensive physical examina-

tion, feeding observations, and home visitation do
not reveal an obvious cause of FTT, laboratory test-
ing may be performed to rule out organic disease
and ascertain nutritional deficits. Testing should be
performed if there are concerns arising from the
history or physical examination; however, the yield
of positive laboratory data are �1%.23

RECOGNITION OF FTT SECONDARY TO NEGLECT
OR ABUSE

The risk factors that should alert the pediatrician
to the possibility of neglect as the cause of FTT in-
clude:

• parental depression, stress, marital strife, divorce;
• parental history of abuse as a child;
• mental retardation and psychological abnormali-

ties in the parent(s);
• young and single mothers without social supports;
• domestic violence;
• alcohol or other substance abuse;
• previous child abuse in the family;
• social isolation and/or poverty;
• parents with inadequate adaptive and social skills;
• parents who are overly focused on career and/or

activities away from home;
• failure to adhere to medical regimens;
• lack of knowledge of normal growth and develop-

ment; and/or
• infant with low birth weight or prolonged hos-

pitalization.

Moreover, concerns of abuse or neglect should be
raised during the course of intervention and moni-
tored if the following become evident:
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• Intentional withholding of food from the child;
• Strong beliefs in health and/or nutrition regimens

that jeopardize a child’s well-being; and/or
• Family that is resistant to recommended interven-

tions despite multidisciplinary team approach.

TREATMENT AND MANAGEMENT
FTT in the young infant and toddler must be con-

sidered a medical emergency if the growth curve
documents weight �70% of the predicted weight-
for-length.15 Guidelines on management of less se-
vere cases of FTT are listed in the Pediatric Nutrition
Handbook3 from the American Academy of Pediat-
rics. Because early malnutrition can have severe del-
eterious effects on early brain development, prompt
recognition of severe cases is essential.24 After reso-
lution of urgent, life-threatening medical conditions,
the priority in an evaluation of FTT is a period of
observation of at least several weeks to monitor in-
take, output, growth, feeding style, interactions, and
infant/child characteristics. Historically, this has
taken place in a hospital but may be better situated in
a home environment, possibly including a foster
home, until the cause of the FTT is determined.

Despite current economic and managed care con-
straints, inpatient care is justified for a child with
severe FTT and/or if abuse or neglect is suspected. In
contrast to other children, a child with FTT second-
ary to neglect may eagerly eat in the protective and
predictable hospital environment. Liberal intake and
above-average weight gain observed in the hospital
support a diagnosis of neglect as an underlying
cause of the FTT. When appropriate, pediatricians
should advocate for inpatient care with managed
care plan personnel, because hospitalization has
been shown to significantly improve outcome in
some cases.25 However, FTT needs to be considered
a chronic process, and interventions need to be long-
term.

Severely malnourished children may be anorectic
and weak. The institution of adequate caloric intake
may be difficult. Moreover, institution of increased
feedings may initiate significant metabolic problems,
known as refeeding syndrome. Guidelines for diag-
nosis and management of this condition are available
elsewhere.26 Nutritional guidance and occupational
and/or oral-motor evaluation by a speech therapist
regarding effective feeding techniques are invalu-
able. Parents should be involved in all aspects of the
treatment program and should be provided with
support and education, empowering them to fulfill
the care plan.

Suspicion of child maltreatment must lead to a
report to the appropriate child protective services
agency. The pediatrician must adequately document
interventions that have been attempted, specific in-
structions to parents, evidence of parental under-
standing of the instructions, evidence of parental
understanding of the potential adverse consequences
to the child, and evidence of parental failure to ad-
here to nutritional and feeding recommendations.

Intervention by child protective services agencies
may increase parental compliance or allow for addi-

tional support services such as child care, counseling,
and home visitation. If aggressive interdisciplinary
intervention fails to correct the weight to safe levels
(�80% of predicted weight-for-length) and maintain
weight gain, then placement in foster care may be the
only alternative. Education and training of foster
parents regarding feeding and the importance of
close social interaction are mandatory. The involve-
ment of the pediatrician during all phases of protec-
tive service intervention is essential.

GUIDANCE FOR THE PEDIATRICIAN

1. Pediatricians are encouraged to recognize that
child neglect is among the many causes of FTT.

2. Pediatricians are strongly encouraged to consider
child abuse and neglect and to report cases of FTT
that do not resolve with appropriate interventions.

CONCLUSIONS
FTT usually can be evaluated by the office-based

pediatrician with minimal laboratory tests and med-
ical interventions. However, for infants with FTT
who are suspected to be victims of abuse and neglect,
aggressive multidisciplinary intervention is required
in either an inpatient or outpatient setting. Close
follow-up from a multidisciplinary team and home
visitors who are respectful and supportive of the
family are important components of assessment and
treatment. FTT as a consequence of abuse or neglect
must be considered in families with profiles indicat-
ing a high risk of abuse and in families that consis-
tently fail to adhere to the recommended interven-
tions or are unable to maintain a safe environment
for their child.
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VIAGRA INGREDIENT MAY AID CHILDREN WITH LUNG DISORDER

“Earlier this month, Pfizer Inc. began shipping to pharmacies a round, white pill
called Revatio, a treatment for a rare and life-threatening condition called pulmo-
nary hypertension. The drug, which dilates some of the body’s key blood vessels,
was approved in June for treating adults with PH, and Pfizer is now studying
whether it also can help children with the debilitating illness. In early tests, the
drug helped ill children increase by about 60% the distance they could walk in six
minutes. But there’s another side to Revatio you’d never guess by looking at it.
When the same active ingredient, sildenafil, comes at higher doses in a diamond-
shaped blue pill, the drug is known by a different name—Viagra . . . Pfizer is now
enrolling 332 youngsters, ages 1 to 16, in a placebo-controlled trial to find out if
Revatio is as safe and effective in children with the lung disease as in adults.”

Chase M. Wall Street Journal. August 29, 2005

Noted by JFL, MD
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Falls From Heights: Windows, Roofs, and Balconies

ABSTRACT. Falls of all kinds represent an important
cause of child injury and death. In the United States,
approximately 140 deaths from falls occur annually in
children younger than 15 years. Three million children
require emergency department care for fall-related inju-
ries. This policy statement examines the epidemiology of
falls from heights and recommends preventive strategies
for pediatricians and other child health care profession-
als. Such strategies involve parent counseling, commu-
nity programs, building code changes, legislation, and
environmental modification, such as the installation of
window guards and balcony railings.

ABBREVIATIONS. CPSC, US Consumer Product Safety Commis-
sion; AAP, American Academy of Pediatrics.

INTRODUCTION

After motor vehicle–related injuries, falls of all
kinds are the second leading cause of death
from unintentional injury in the United

States, accounting for more than 13 000 deaths dur-
ing 1998 among persons of all ages, 126 of which
were children 14 years and younger.1 Falls are the
leading cause of nonfatal injury, with several hun-
dred thousand hospitalizations annually and almost
9 million persons treated in emergency departments
who do not require hospitalization.2 Although falls
are the most common cause of childhood injury,
these injuries are rarely fatal, in contrast with a high
rate of fall-related mortality among the elderly.1,3,4

Fatalities occur primarily when children fall from
great heights (greater than 2 stories or 6.7 m [22 ft]),
or when the head of a child hits a hard surface, such
as concrete. Falls from heights greater than 2 stories
can include falls from roofs, windows, and balco-
nies.5–7 The purpose of this statement is to review the
epidemiology of falls from heights in children and to
suggest strategies for prevention.

Falls from heights are a major problem in urban
areas, especially for children living in multiple-story,
often deteriorating, low-income housing.5–7 In some
urban areas, falls have represented up to 20% of the
deaths of children from unintentional injury, as com-
pared with an average of 1% to 4% nationally.1,8,9

The majority of fall-related fatalities among children
are associated with falls from heights, most from 3
stories or higher. Falls from 1 or 2 stories are more
frequently nonfatal, but second-story falls may cause

serious injuries (D. Tinsworth, US Consumer Prod-
uct Safety Commission [CPSC], written communica-
tion, June 13, 1994).5,7 The falls from greater heights
tend to cluster in the summer months, presumably
because windows are more likely to be open and
children are more likely to be playing on fire escapes,
roofs, and balconies.5,7,8,10 Although the average age
of patients injured in falls from heights is approxi-
mately 5 years, the age distribution is bimodal; pre-
school children usually fall from windows, and older
boys fall from dangerous play areas, such as rooftops
and fire escapes.5,6,8,11 African American and Latino
children are overrepresented in published series of
falls from heights in which race or ethnicity is re-
ported, probably reflecting their increased likelihood
of living in urban, multiple-story low-income hous-
ing.11,12 Overall, fall-related injuries to boys outnum-
ber those to girls by approximately 1.5:1 to 2:1, as
with most other injuries.5,7,8,10–16

The nature of the injuries to children when they
fall from heights has been studied extensively.11,13–17

Data from the CPSC on the approximately 4700 chil-
dren who were examined in emergency departments
because of falls from windows during 1993 indicate
that 90% fall from the first and second stories and
that 45% had injuries defined by the CPSC as “seri-
ous,” such as fractures, internal injuries, concussions,
intracranial hematomas, and intracranial hemor-
rhages. Of those injured, 28% were admitted to
the hospital compared with 4% for all consumer
product–related injuries reported to the CPSC during
1993. Approximately one third of children sustained
only minor injuries, such as contusions, abrasions,
and lacerations.11 These are usually young children
who fall 1 or 2 stories. Fractures are the most com-
mon of the serious injuries and the radius, ulna, and
femur are the most frequent sites.11,16,17 Rib, spine,
pelvis, and calcaneus fractures are much less com-
mon among children than among adults. Children
tend to use their arms to protect their heads, and they
have relatively flexible bones.11,15,17 Multiple frac-
tures are common, especially those resulting from
falls from greater heights. Craniocerebral trauma is
frequent, particularly in fatal falls.15,17 Abdominal
and chest injuries are relatively uncommon in falls
from 1 or 2 stories, but they are more frequent in falls
from greater heights and in fatal falls.5,10,15,17 In gen-
eral, the greater the height from which the child falls,
the more severe the injury. However, the nature of
the surface onto which the child falls (concrete and
trash are most common; softer surfaces improve out-
come13,14,18) and the degree to which the fall is bro-
ken on the way down modify the pattern and sever-

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2001 by the American Acad-
emy of Pediatrics.
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ity of injuries.5,6,11,14–16,18 Children younger than 3
years are much less likely to have serious injuries
than older children who fall the same distance. It is
thought that, because younger children have more
fat and cartilage and less muscle mass than older
children, they better dissipate the energy transferred
by the fall.11

Because witnessed falls of 2 stories or less usually
do not result in serious injury, child abuse should be
considered in children with serious injuries from
falls that were reportedly from lower levels, espe-
cially if the fall was unwitnessed.19–22 One large
series reported that about one fourth of the falls were
“not accidents”; some children jumped to avoid beat-
ings or fires, some were pushed by siblings or par-
ents, and some attempted suicide (all the suicide
attempts were adolescents).14

Permanent physical sequelae—primarily ortho-
pedic problems related to fractures and neurologic
problems ranging from mild to severe—occur in
4% to 22% of children who survive serious
falls.10,11,13,14,17 One study reported a significant in-
cidence of posttraumatic psychiatric and behavior
problems.14

The economic costs of these injuries from falls are
considerable. In Los Angeles County, where falls are
possibly less frequent than in the northeast, the an-
nual hospital charges from 1986 to 1988 were more
than $600 000, or about $5000 per child admitted
with fall-related injury; almost half of these charges
were paid by public assistance.14 Data compiled by
the National Center for Health Statistics National
Hospital Ambulatory Medical Care Survey for 1992–
1994 revealed a national cost of $958 million for
emergency care for children who were seen for falls.
Although fewer than 3% were falls from buildings or
extreme heights, they would still account for almost
$10 million annually, including 26% paid by Medic-
aid.23

Case series have reported predisposing factors for
fall injuries: a history of previous major uninten-
tional injury to the patient or siblings; neurologic
disorders, such as seizures, developmental delay or
hyperactivity; and documented parental neglect.5,8,10

The families of the victims are more likely than the
general population to experience social and demo-
graphic factors such as poverty, single-parent house-
holds, inadequate child care, and acute stressors such
as recent moves, illnesses, and job changes.8 Some
central-city residents may have moved recently from
rural areas and may be unfamiliar with the hazards
of living in multiple-story dwellings.5

PREVENTION
A number of strategies, some of which have doc-

umented effectiveness, have been suggested to pre-
vent children falling from heights. Parent counseling
has been effective in preventing infant falls and other
injuries and should be part of any prevention pro-
gram.20,22,24–26

Considerable success has been reported with mod-
ification of the physical environment. Spacing of rail-
ings determines how well they function to prevent
falls from balconies, decks, porches, and bleachers.

Widely spaced rails are ineffective barriers because
they permit a child’s body to slip through.27 Virtually
all children younger than 6 years can slip through a
6-in opening, and none older than 1 year can pass
through a 4-in opening.27 This information resulted
in the adoption of the 4-in spacing by all 3 of the
regional building code organizations in the United
States. To prevent falls from balconies, the building
codes in many communities now require railings
through which a child cannot pass.28 All local build-
ing codes dealing with new construction should be
made to conform with the national codes that cur-
rently recommend 4-in openings between vertical
(not horizontal) bars. Because the codes apply only to
new construction, retrofitting of older dwellings also
should be encouraged. Most codes specify railing
heights of 36 in. Although an increase of railing
height to 4 to 5 ft would add protection, aesthetic
concerns are likely to impede any efforts for change.

Outside fire escapes are unnecessary in modern
buildings that use fire-resistant techniques such as
internal fire stairs, but it is unlikely that outdoor
escapes can be eliminated from older housing, and is
it unlikely that urban housing will be air-condi-
tioned, reducing the need to open windows during
hot weather. Providing safe ground-level play areas
with climbing equipment has been suggested as a
strategy for avoiding the falls from heights related to
children playing on fire escapes and roofs.6

Because the majority of serious injuries are related
to falls from windows,13,14,17 strategies designed to
prevent these falls should have a substantial effect.
Modern window screens, although easily removable
to allow for escape during residential fires, are de-
signed to keep insects out of the house and do not
provide a barrier to falls.24 “Child safety” window
screens made of steel are available and are used in
new construction in some areas. These screens can
withstand 67.5 kg (150 lb) of pressure, similar to the
standard for window guards, and need replacing less
often, but adding them to existing construction
would be costly.

The installation of window guards is a proven
preventive strategy. In 1976, the New York City
Board of Health, noting that window falls accounted
for 12% of deaths from unintentional injury of chil-
dren younger than 15 years, passed a law requiring
the owners of multiple-story dwellings to provide
window guards in apartments where children 10
years and younger reside. This law was passed after
the implementation of a pilot program combining
education with the provision of free window guards.
The pilot program resulted in a 35% reduction in
deaths attributable to falls from windows and a 50%
reduction in incidents; no child fell from a window
equipped with a window guard.7 The mandatory
program resulted in a reduction of up to 96% in
admissions to local hospitals for the treatment of
window-fall-related injuries.14 Follow-up through
1993 revealed a continuing downward trend.29 Edu-
cation is important for teaching the appropriate in-
stallation of window guards. Despite the proven ef-
fectiveness of window guards, other major cities
have been slow to adopt similar codes. The building
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code in Chicago requires window guards if the
height of the window sill is less than 2 ft above the
floor, but enforcement is reportedly ineffective.10 A
voluntary ordinance in Boston encourages but does
not mandate landlords to install window guards.
The first 2 years’ data after initiating this program
showed an 83% decrease in hospitalizations for the
treatment of injuries attributable to falls from win-
dows, and there were no deaths, compared with 3
deaths during the 2 years preceding the program.30

A survey of building codes in several states found no
regulations requiring window guards, although
New Jersey has since passed a law similar to that of
New York City.31 Some states prohibit or limit win-
dow guards in the interest of providing fire egress.13

One survey of hardware stores found that the only
devices available were specifically designed and ad-
vertised to keep intruders out; they were recom-
mended for use on first floor windows.13 These de-
vices were expensive (approximately $50) and
difficult to install.13 Security devices are designed to
keep people out, and window guards are designed to
keep people in—except for necessary egress in the
event of fire. It is easier to find inexpensive window
guards (starting at $6) in cities where window
guards are required, especially when public health
programs have developed networks of stores that
offer them. Window stops are available that prevent
sliding windows from opening more than 4 inches.
They are available at hardware stores for around $2
and are easy to install. Window guards can be ob-
tained to fill the entire opening of a sliding or case-
ment window. However, currently designed win-
dow guards are best suited for double-hung (sash-
hung) windows. If the guard does not fill the entire
opening of the window, additional devices, “L-
stops,” also are recommended to restrict the opening
of the window above the top bar of the guard to no
more than 4.5 in. L-stops are not to be used on
windows designated for egress, that is, windows that
are located less than 75 ft above the ground.32

Fire protection professionals have great concerns
about the use of fixed window bars (security bars)
that prevent egress or access by fire fighters. It is
important to install operable window guards that can
be released or removed without the use of a separate
key or excessive force. Operable guards must be too
difficult for a child to release but easy enough for an
adult or teenager to release. Examples of operable
guards include built-in bars that appear automati-
cally as the window is raised, guards on a hinge that
swing in when a “pin” is released, and a slide-out
model that requires the simultaneous depression of 2
pins for removal. Fire codes in some communities
prohibit the use of fixed bars on emergency and fire
escape windows. Organizations of fire protection
professionals decry their use, especially on first and
second floors, but data are scarce that would permit
the risk-benefit consideration of the use of operable
guards, especially on higher floors.33 Recent data on
the New York City experience showed no increase in
the number of deaths attributable to residential fires
(in fact, there was a decrease) after the introduction
of window guards as required by city ordinance.29

RECOMMENDATIONS
1. Pediatricians should give the following anticipa-

tory guidance about prevention of falls from
heights to parents of children who live in multi-
ple-story dwellings:
• Supervise small children at all times, especially

if windows are open.
• Install locks on windows to prevent sliding

windows not intended for egress from opening
more than 4 in.

• Open double-hung windows from the top only.
• Fixed guards, commonly used to prevent intru-

sion, should not be used, because they may
prevent egress in the case of fire.

• Install operable window guards on second- and
higher-story windows (unless prohibited by lo-
cal fire regulations). Window screens are de-
signed to keep insects out, but because they are
not strong enough to keep children inside, they
will not prevent falls from windows.

• Discourage or prohibit children from playing
on fire escapes, roofs, and balconies, especially
those that are not adequately fenced with ver-
tical bars that have openings of 4 in or less.
Encourage the use of ground-level safe play
areas, such as public parks and playgrounds.
Ideally, these areas have been inspected and
found safe by a nationally certified playground
inspector.

• Avoid placing furniture, on which children
may climb, near windows or on balconies.

2. Pediatricians should advocate for community-
wide programs to encourage the use of window
guards. Public health authorities, in conjunction
with fire prevention officials, should guide such
programs so that regulations may be based on
concerns about both fire safety and fall preven-
tion.

3. The American Academy of Pediatrics (AAP), state
chapters, and local pediatricians should work
with manufacturers of windows and window
guards to encourage them to develop and make
more widely available additional products that
can prevent falls and allow egress in fires. Exam-
ples are windows that cannot be pushed out or up
by a child and window guards with safety catches
that can be operated only by adults.

4. Legislation requiring landlords to install releas-
able window guards or window stops above the
ground floor in multiple-story dwellings where
children live should be developed. Community
outreach and education are important compo-
nents of programs to prevent falls from heights. In
many cities, the local government housing author-
ity, a major landlord for low-income people, along
with the AAP state chapters and local pediatri-
cians, should take the lead in encouraging the
installation of window guards.

5. Building codes should ensure that balconies,
decks, porches, bleachers, roofs, and fire escapes
have railings with vertical openings not greater
than 4 in.
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6. Local communities and recreation departments
should develop strategies to reduce the number of
children playing in dangerously high places. Such
strategies might include the expansion of safe
public playground activities, including child care
and recreational programs, as well as attempts to
make streets and public areas safer for children by
implementing programs such as neighborhood
watch and crime prevention.

7. Whenever possible, grass or shrubbery should be
planted at the bases of tall buildings to soften the
impact surface.
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Families and Adoption: The Pediatrician’s Role in
Supporting Communication

ABSTRACT. Each year, more children join families
through adoption. Pediatricians have an important role
in assisting adoptive families in the various challenges
they may face with respect to adoption. The acceptance of
the differences between families formed through birth
and those formed through adoption is essential in pro-
moting positive emotional growth within the family. It is
important for pediatricians to be informed about adop-
tion and to share this knowledge with adoptive families.
Parents need ongoing advice with respect to adoption
issues and need to be supported in their communication
with their adopted children.

ABBREVIATION. AAP, American Academy of Pediatrics.

CHANGING PICTURE OF ADOPTION

There are various types of adoption. In domestic
adoptions and some intercountry adoptions,
biological families may have continued contact

of varying degrees with the child for whom they
have chosen an adoption plan, ranging from com-
plete confidentiality to unlimited direct contact.1 A
child may be adopted into a family of the same
ethnicity and/or race or into a family with members
of different groups.1 Many children are adopted after
having spent time with a family through the foster
care system, often after lengthy stays in multiple
homes.1,2 Kinship permanency may be established
by grandparents, aunts or uncles, siblings, or other
relatives through legalized guardianships or adop-
tions or through informal nonlegalized agreements
within a family.1 Intercountry adoptions, which also
may involve adoptions across ethnic and racial lines,
also are increasing in number.1

Adoptive families are changing. Increasing num-
bers of single-parent families, blended families, fam-
ilies with gay or lesbian parents, and families with
older parents are providing homes to children
through adoption. More children are being placed
long-term with relatives, who may or may not for-
malize the relationship through adoption.1 Children
may have had multiple sets of foster parents before

their adoption, some of whom may maintain contact
with the child after the adoption. Marked increases
in the number of adoptions of children with special
needs have been seen in the last 2 decades.3 There are
fewer newborns and more older children being
placed for adoption. Sibling groups are often placed
together. Many of the children who are in need of
adoptive families have complex medical, develop-
mental, behavioral, educational, and psychological
challenges. These may be the result of biological or
environmental stressors experienced while the child
was living with the biological family or may have
been initiated or exacerbated while the child was in
temporary care.4

Modern technology has changed the face of adop-
tion. Although not commonly viewed as such, sur-
rogate parenthood and embryo adoptions are adop-
tive relationships.1 The Internet has led to wider
dissemination of information about children waiting
for permanent families and has established a new
system of support among adoptive families. Infor-
mation about adoption on the Internet may not al-
ways be reliable, however, and the broad and instant
reach of the World Wide Web also allows great po-
tential for unethical practices in adoption.5

MEDICAL ISSUES
Children who join their families through adoption

must have a comprehensive medical evaluation to
identify medical needs. Standards for the medical
care of children in foster care have been published by
the American Academy of Pediatrics (AAP)6 and
District II of the AAP.7 For children adopted inter-
nationally, this evaluation includes but is not limited
to screening tests and assessment of immunization
status as recommended by the AAP Committee on
Infectious Diseases in the Red Book.8 Acute and
chronic medical problems, vision and hearing loss,
and developmental delays should be identified and
addressed. Behavioral and emotional concerns need
to be evaluated aggressively with appropriate ther-
apy initiated. Pediatricians should help families in
accessing mental health and developmental services
when needed.

Pediatricians may be asked to review preadoption
medical and mental health records to help families
understand the current and potential future medical,

The guidance in this report does not indicate an exclusive course of treat-
ment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.
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developmental, and mental health needs of children
they plan to adopt. This may include conditions re-
lated to complications of pregnancy, poor nutrition,
prematurity, lack of prenatal care, and genetic dis-
eases. In counseling families, all attempts should be
made to obtain a complete medical and psychologi-
cal history of the child, particularly in assessing po-
tential special needs of a child. Through comprehen-
sive preplacement assessment, parents should assess
their resources and abilities to meet a particular
child’s needs. With the help of pediatricians, families
then may be better able to negotiate adequate adop-
tion subsidies including but not limited to educa-
tional needs and mental health insurance coverage.9

DEVELOPMENTAL UNDERSTANDING OF
ADOPTION

Although parents and children gain so much in
becoming a part of an adoptive family, children who
join their families through adoption often experience
issues of loss relevant to adoption.10 Although these
feelings of loss may be more rooted in societal ex-
pectations of genetically based attachments rather
than in any inherent biological loss, they nonetheless
are experienced by many adopted people.11

Just as a child’s thinking and self-concept change
at various stages of development, so does a child’s
understanding of the meaning of adoption. Until 3
years of age, most children do not realize there is a
difference between their adoptive family and fami-
lies in which children are reared by their biological
parents.12 From the time a child is adopted, it is
appropriate for families to use language on a routine
basis that relates to adoption, laying the groundwork
for children to later understand these abstract con-
cepts. There are many books on adoption for even
young children. Through the use of available re-
sources as well as pictures about a child’s own adop-
tion story, parents should relate to children the story
of how their family came to be. These foundations
are important in the later development of positive
attitudes about adoption, a child’s birth parents, and
himself or herself.13

By about 3 years of age, however, children become
self-absorbed and may believe that they magically
cause all things that happen to them.13 Children love
to hear their adoption stories. At this age, most chil-
dren begin to ask questions about what adoption
means, yet children adopted at a very young age do
not understand that they have another family be-
sides the family with whom they live. Separation
issues may be more pronounced than they are in
peers, especially with children who remember the
loss of biological or foster parents, siblings, or other
relatives.13 Children at this age may feel responsible
for the loss of their first family as well as for the
repeated losses through moves in and out of foster
care. They may fear that their adoptive parents will
abandon them in the same way once their hidden
flaws are discovered.13 Some children may express
yearnings to have been “in the belly” of their adop-
tive mother.12

By the time children enter kindergarten, they real-
ize that most of their peers are not adopted. They

also learn that some children may be living with
biological parents in circumstances that are similar to
those experienced by their own biological parents
(eg, single-parent families or conditions of poverty).
This, once again, may lead children to feel responsi-
ble for their biological parents’ decision not to raise
them.

School-aged children continue to face issues asso-
ciated with adoption, although often they deal with
them by going “underground.” Although children in
this stage may not ask questions or initiate discus-
sion of issues related to adoption, they still are most
likely thinking about them.13 When children are 6 to
12 years of age, they realize that, in gaining an adop-
tive family, they have also lost a biological family.14

At the same time, school-aged children may identify
with their biological families, fantasizing about what
life would have been like if an adoption plan had not
been made for them. During middle childhood, chil-
dren (particularly children adopted across racial
and/or cultural lines) may become upset by the dif-
ferences they notice in comparison with other chil-
dren and may experience denial of these differences
as well as of the adoption itself.13 Self-esteem issues
may also complicate emotions and the thinking pro-
cess during these years, because some children may
wonder what flaw in them resulted in their biologi-
cal parents making an adoption plan. This may be
particularly true if the biological parent(s) chose to
rear a sibling.

During preschool and elementary school years,
peer and school problems may or may not be the
manifestation for underlying adoption issues. Behav-
iors commonly identified as characteristic of atten-
tion-deficit/hyperactivity disorder may actually be
signs of posttraumatic stress disorder, reactive at-
tachment disorder, bipolar disorder, or sensory inte-
gration disorder. Some school assignments may be
problematic for children who have joined their fam-
ily through adoption. Children who have lived in
foster care or in another country may not have pic-
tures of themselves from birth or at an early age.
Family tree assignments may be difficult, because
children may be unsure of how to demonstrate their
relationship to their biological family, adoptive fam-
ily, and foster families. Information about biological
ancestors also may be unavailable to the child for
such a project. Tracing genetic traits through gener-
ations may be difficult even for children who have an
ongoing relationship with their biological families.
For children adopted by an extended family mem-
ber, these simple learning assignments may create
anxiety by highlighting family differences.1,13 Com-
munication with educators about adoption issues at
this age, as at other ages, may be necessary to help
children deal with some of these difficult school
assignments and insensitive comments about adop-
tion, family circumstances, culture, race, and ethnic-
ity.

As adolescents develop their identity and begin
the task of separation and individuation, adoption
issues commonly become very important. At 12 to 16
years of age, many adolescents become angry over
the differences between their own life experiences
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and society’s norm of an intact family. Adolescents
may continue to fantasize about their “perfect” bio-
logical family. Older adolescents may also struggle
with dating issues (as do all adolescents), but in these
particular relationships, they may look to identify
with their biological families even more. This may
include engaging in risk-taking behaviors similar to
those that may have led to their conception, such as
unprotected sex, or those that played a part in the
biological parent’s (or parents’) decision to make an
adoption plan, such as substance abuse. Adolescents
may try on identities similar to those of their biolog-
ical families whether known or imagined. This may
include changes in physical appearance, religion,
and customs.13 As adolescents head toward emanci-
pation from their family, separation may come to the
forefront. A child who was adopted at an early age
may experience emotional uncertainty at the thought
of moving away from the adoptive family and
home.13

LOSSES IN ADOPTION
All members of the adoption triad—the child, the

adoptive family, and the biological family—are af-
fected by losses. Children in closed adoptions may
lose the sense of their own original identity as well as
ties to those with whom they share genetic links.
Even children in open and kinship adoptions are
aware of the way in which their families are different
and will process this knowledge in different ways at
different ages. Adoption may also represent loss to
adoptive parents. Some adoptive parents have faced
infertility, so they too may grieve the loss of genetic
links to their child. In confidential adoptions, biolog-
ical parents have an obvious loss of a relationship
with the child they have conceived. Even in open
adoption relationships, biological parents may feel
the loss of not being in a parenting role with a child
they conceived. Some pediatricians may also be in-
volved in supporting a pregnant adolescent who
makes an adoption plan. Through understanding
and acknowledgment of these losses, adoptive fam-
ilies, children, and biological families are able to
adapt better and build healthier families.15

COMMUNICATING ABOUT ADOPTION WITH
CHILDREN

Even before a child understands the words “adop-
tion,” “adopted,” and “biological family” or “birth
family,” it is important that these words be a part of
a family’s natural conversation, whether the adop-
tion is open or confidential, kinship, or foster-adop-
tive placement.13 Families should be discouraged
from “waiting until just the right minute” to tell
children that they were adopted, because this may
leave children feeling betrayed and wondering what
else their parents may have hidden from them.13

Children may also learn information from peers or
neighbors, which may impair the trust between par-
ent(s) and child. It is important to share with even
very young children their adoption story, starting
with their birth, not the adoptive family’s initiation
of the adoption process.14 An honest approach in the
discussion of a child’s biological family and the

adoption process will give a child permission to ask
questions or to make statements about adoption and
at the same time will take away the veil of secrecy
that often implies that being adopted is a negative
condition.12

Some information in a child’s past may be private
or difficult for the parent to share with the child.
Open discussion with a child is important in build-
ing bridges of trust and security within a family.
Even the most difficult information, such as previous
sexual or physical abuse or having been conceived in
the context of rape or incest, eventually should be
shared with a child at a developmentally appropriate
age.13 The child and parents should be counseled
regarding the child’s privacy about facts pertinent to
the adoption. The parents and the child need to be
cautioned that once information is shared, it cannot
be taken back.14 Parents should guide children in
what they will share with strangers, friends, and
extended family. Facts shared with children about
their adoption should always be accurate, and adop-
tive parents should admit when information is not
available.13 As children age, they should have con-
trol over telling their adoption history outside the
family.13

Some parents who have dealt with infertility may
be uncomfortable with the reality that their child has
another family, another set of parents.14 Thus, issues
of loss in the adoptive family may continue after the
child is adopted into the family.12 Avoidance of dis-
cussion about the biological family will deprive chil-
dren of the opportunity to ask questions, openly
fantasize, or understand having a family outside of
the one in which they live and may give children the
perception that their thoughts and questions about
adoption are bad.13 It is important to tell a child that
he or she was not “given up” but rather that the
biological family made an adoption plan in the best
interest of the child’s future and to the best of their
abilities at the time. As children grow in their under-
standing of the relationship with their biological
family, they may become concerned that just as they
were “rejected” by their biological family, their
adoptive family may also reject them.12,13 Adoptive
parents may need to verbalize their commitment to
their child frequently. A “life book,” a compilation of
all (difficult and happy) that is known about a child’s
history, can be an effective tool for parents to use in
helping a child to process all the thoughts and feel-
ings about his or her adoption story.

RACIAL, ETHNIC, AND CULTURAL DIFFERENCES
Children adopted by parents of a different race,

ethnicity, or cultural background may have other
concerns specific to their identities. Even children as
young as 3 or 4 years of age will be aware of the
physical differences between themselves and mem-
bers of other racial groups.16 When these children
live in communities where they are members of an
ethnic minority, the differences in racial identity will
be easily apparent to classmates, other parents, and
strangers. As these children enter preschool and el-
ementary school, peers may ask questions about
their biological and cultural heritage. As children
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reach the developmental stage of wanting to be just
like their peers, these questions may provoke a vari-
ety of responses. Some of these responses might
seem to the casual observer to be out of proportion
for the information requested. Some remarks may be
taunting or intrusive.13 Children may encounter rac-
ist remarks for the first time, particularly in situa-
tions in which they are not physically or emotionally
safeguarded by their parents.

Families need to acknowledge openly the racial
differences that exist between their child and them-
selves. Relationships with others of the same race or
ethnic group, including adults and children, may be
very helpful to a child.16 Whenever possible, an
adopted child should be given the opportunity to
learn more about the heritage of the country of his
birth or of his ethnic group.13,16 Role-playing with
children with respect to stereotypes and racist state-
ments may help them to feel in control when they
encounter inevitable comments from strangers,
friends, or extended family members.15 Parents who
have not experienced racism personally may need to
pay extra attention to teaching their children effec-
tive ways to respond to racism.

SPECIAL ISSUES IN KINSHIP ADOPTION
For children who are placed for foster care or

adoption within their biological family, separation
issues are lessened. At the same time, these relation-
ships present particular challenges for a family.
There may be a reluctance of other family members
to confirm the adoptive parents as the child’s actual
parents, and reference may be made within the fam-
ily setting to a child’s “real” parents. Boundaries
must be set regarding the type of contact, timing, and
granting of parental responsibility to the biological
parents. All family members may need to be re-
minded that the adoptive parent is the responsible
parent. Family gatherings may provide particular
challenges, especially in cases in which the biological
parents’ rights have been involuntarily terminated.
Many kinship adopters have limited contact with
support groups, and there may be a tendency to
“keep it in the family,” especially with respect to the
open discussion of family secrets that led to the
placement of the child with a family member. Grand-
parents who become adoptive parents may grieve
the loss of the vision of their own children as parents
while coping with the stresses of raising children
again and dealing with the circumstances of the rea-
son the child was placed with them.

It is important that pediatricians provide support
to these families, particularly in the area of validating
the adoptive parents’ rights to make decisions for the
child. Kinship adoptive parents may be reluctant to
share with the child painful information involved in
the circumstances leading to the separation from the
biological parents. Failing to share the truth with the
child will only lead to damaged trust and increase
anxiety for the child. The biological parents and kin-
ship adoptive parents must communicate about the
sharing of information and what language will be
used, keeping in mind the child’s developmental
stage. Through contact with local child welfare agen-

cies and other community resources, financial assis-
tance, respite care, and support services for families
with a kinship adoptive placement, whether formal
or informal, may be available.13

DIFFICULT TIMES
“Anniversary reactions” often occur in adopted

children at certain times of the year.13 On Mother’s
Day, children may think about the many mothers
they have had, including their adoptive mother, bi-
ological mother, and foster mothers.13 On birthdays
and adoption days, children may seem depressed
and withdrawn instead of joyful. These anniversaries
may trigger thoughts of the biological family, and
children may wonder whether their biological par-
ents still love them or even think about them. Sensi-
tivity, particularly at these significant times, may
help a child in dealing with difficult adoption is-
sues.13

SEARCHING FOR BIOLOGICAL FAMILY AND
CULTURAL TIES

As children age into adolescence and adulthood,
adoptive children may wish to seek out more infor-
mation about their biological families.10 Individuals
who joined their families through international
adoption may choose to make a trip to the country of
their birth. Domestic adoptees may pursue reunifi-
cation with biological relatives through a reunion
registry, may choose to reestablish ties in a lapsed
open adoption, or may develop a stronger interest in
understanding kinship ties. Although some adoptive
parents may view their child’s searching for his or
her biological family as a sign of rejection, it is actu-
ally a sign of healthy emotional growth in the search
for an identity.14 All members of the adoption triad
may need the help of mental health professionals to
work through these situations. Pediatricians are en-
couraged to become aware of local community re-
sources for adoptive families, including resources for
locating information about biological families, sup-
port groups, adoption conferences and services, and
mental health professionals.

MODELING POSITIVE ADOPTION LANGUAGE
Pediatricians are encouraged to model positive

adoption language for all families. Adoptive families
are “real” families; siblings who joined a family
through adoption are “real siblings.” Biological par-
ents do not “give up a child for adoption,” which
might imply to the child that he or she was of less
worth and was given away. Rather, they “make an
adoption plan for a child.” A biological mother
should not be identified as a “natural parent,” as this
implies that adoptive families are “unnatural.” A
child’s racial identity, adoption, or birth in another
country should never be the identifying characteris-
tics for any child. It is never appropriate to ask how
much a child “cost.” In modeling positive adoption
language, pediatricians can use vocabulary that re-
flects respect and permanency about children and
their families.13

As more children each year become part of perma-
nent families through adoption, it is becoming in-
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creasingly important for pediatricians to be aware of
and knowledgeable about adoption. Pediatricians
play an important role in helping families deal with
the differences, the losses, and the many other issues
surrounding the adoption of a child. Pediatricians
are encouraged to have a greater understanding
about adoption to be able to advise and support
parents as they communicate about adoption with
their children. It is also important for a pediatrician
to remind families of the importance of forthright
communication about adoption. Open acknowledg-
ment of the adoptive relationship helps to nurture a
child’s self-esteem as he or she grows in the under-
standing of what it means to join a family through
adoption. Effective communication about adoption is
important for the long-term mental and physical
health and well being of each child and family.
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Fathers and Pediatricians: Enhancing Men’s Roles in the Care and
Development of Their Children

ABSTRACT. Research substantiates that fathers’ inter-
actions with their children can exert a positive influence
on their children’s development. This report suggests
ways pediatricians can enhance fathers’ caregiving in-
volvement by offering specific, culturally sensitive ad-
vice and how pediatricians might change their office
practices to support and increase fathers’ active involve-
ment in their children’s care and development. Pediatrics
2004;113:1406–1411; father’s roles, families, child care, pe-
diatrician’s roles.

Over the last 30 years, fathers’ roles in caring
for their children have been expanded by
rapid and profound socioeconomic changes

and by society’s evolving perceptions and expecta-
tions of fathers’ roles. “Father” in the United States
means more than “wage earner” or “provider” and
now can include stay-at-home dad, caregiver of
child, and sharer of child care responsibilities. It even
may include a grandfather caring for his grandchild.
There is increasing recognition of the benefit to the
child of the father’s role in providing love and sup-
port to the mother or, when the spouse is not the
biological mother, the partner. Recent increases in
immigration and growing cultural diversity are 2
more sources of change in the roles, expectations,
and involvement of fathers. A father may be a bio-
logical, foster, or adoptive father; he may be a step-
father, grandfather, adolescent father, father figure,
or coparent father in a gay relationship; and he may
be custodial or noncustodial, resident or nonresident,
near or far. For purposes of this report, father is
defined broadly as the male identified as most in-
volved in caregiving and committed to the well-
being of the child regardless of living situation or
biological relation.

In response to changing expectations, diversity,
and changing demographics (ie, more fathers assum-
ing increased child care responsibilities), pediatri-
cians need to broaden their understanding of fathers’
roles and fathers’ own expectations and appropri-
ately modify their clinical style and office practices to
accommodate and support fathers’ expanding roles.

A substantial proportion of children in America (ie,
30% of white children, 42% of Hispanic children, and
69% of black children) are born to unwed mothers.1
In these cases, pediatricians especially need to re-
mind mothers of fathers’ unique influence on a
child’s development, regardless of whether the par-
ents are married, and encourage mothers to include
fathers in the next visit(s) and in the care of the child.
In addition to the common caregiving tasks, each
father makes different and unique contributions to
the child-father relationship and to family function-
ing. Validating, nurturing, and capitalizing on the
father’s contributions to the child’s well-being and to
the parents’ relationship are major goals for those
involved in caring for children.

Despite new expectations, related responsibilities,
and evidence-based knowledge (scientific studies)
regarding fatherhood, many men still enter father-
hood with little idea of their new role and how it will
affect their own lives. They may be unprepared for
the challenges of fatherhood yet excited to take up
the task. Some may lack role models or previous
experience with caregiving responsibilities; others
may fail to realize the importance of their involve-
ment to their children and families. Consequently,
fathers may or may not be motivated to learn. With
appropriate encouragement and specific supports,
however, many fathers may become avid, successful
learners and providers. Pediatricians are perceived
as ideal teachers, role models, moral authorities, and
supporters of families in this stage of the family life
cycle at which men become fathers.

Pediatricians are necessarily concerned with both
the child’s and family’s well-being, knowing full well
that families are the single greatest and most endur-
ing influence on children. They are uniquely posi-
tioned to enhance the father’s involvement, inform
the family about the father’s special influence on his
children’s development, and encourage the father to
support the other parent. In so doing, pediatricians
enhance and support the multiple roles of fathers in
their child’s development, the father-child relation-
ship, and healthy family functioning and well-being.

GOALS
The goals of this clinical report are to:

1. Describe the socioeconomic forces that have
changed society’s expectations of fathers’ roles;

The recommendations in this report do not indicate an exclusive course of
treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2004 by the American Acad-
emy of Pediatrics.
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2. Explain how fathers’ interactions with their chil-
dren uniquely influence their children’s develop-
ment; and

3. Offer pediatricians specific advice on:
• How to help fathers increase their caregiving

and involvement;
• How to help fathers and mothers support each

other’s roles as parents; and
• How to change their clinical styles and office

practices to promote, support, and increase fa-
thers’ active involvement in their children’s care
and development.

THE INCREASING PRESENCE OF FATHERS IN THE
LIVES OF CHILDREN: SOCIOECONOMIC FORCES

Pediatricians see more fathers today than they
have in the past as more fathers in 2-parent families
or in shared-custody arrangements are spending
more time with their children and beginning to at-
tend more office visits. This national trend has the
potential to strengthen the father-child relationship,
stimulate the child’s development, ease the mother’s
or partner’s workload, and strengthen the overall
family functioning. Several factors contribute to this
trend.
• The number of father-only households (no wife or

partner in the home) increased almost 25% from
1995 to 1998, to 2.1 million households.2 The 2000
US Census revealed father-only households in-
creased to 4.3 million, or 4.2% of US households. In
Illinois alone, the number of children living in
father-only households increased by 109%, from
47 000 in 1985 to 98 000 in 1995.3 Although the total
number is small, the rate of change is significant.
Additionally, father-only households seem to be
headed by fathers who are highly involved in their
children’s lives at home and school.4

• Economic shifts over the past 30 years increasingly
place women in the workplace, often in higher
paying jobs than their male partners. Subse-
quently, many men spend more time at home
taking care of their children. For example, most
mothers prefer the father to be the child care pro-
vider if the mother cannot provide the care.5 Ad-
ditionally, married men are likely to be the pri-
mary caregivers of their children during the
mother’s working hours if the family is poor, if the
father is unemployed or working part-time, or if
the children are younger.6

• The average amount of time fathers in 2-parent
families spend with their children, directly en-
gaged or accessible, has increased in the last de-
cade to 2.5 hours per weekday and 6.3 hours per
weekend.7

• In divorced families, a plan for shared-custody
arrangements developed by both parents during
divorce proceedings increases opportunities for
the father to be more involved in his children’s
care.

• Changing technology in the marketplace, telecom-
muting from home, and making use of flexible
work hours provides more opportunities for fa-
thers to spend more time with their children and
families.

• The media and popular culture reflect and posi-
tively reinforce fathers’ increased involvement in
the care and development of their children. Father
birthing classes have sprung up in hospitals across
the country. General parent magazines, special
magazines, Web sites, and newspapers (both pa-
per and Web based) increasingly are targeted at
fathers and champion men who have taken to the
“daddy track.” Many daily and Sunday newspa-
pers feature comic strips based on fathers’ involve-
ment and good-hearted foibles at home. Several
celebrities, Paul Reiser, Bill Cosby, and Al Roker
included, have written books describing their ex-
periences.8–10 This media emphasis, coupled with
cultural image changes and products such as
infant-joggers and snugglies that encourage
men’s participation, reflect the growing trend of
fathers caring for and interacting with their chil-
dren. Meanwhile, scholarly works continue focus-
ing attention on the role and importance of
fathers in their children’s social and emotional
well-being.11–19

FATHERS’ INFLUENCE ON THEIR CHILDREN�S
DEVELOPMENT: SCIENTIFIC EVIDENCE

Fathers’ interactions exert a powerful influence on
every domain of their children’s functioning begin-
ning at infancy. Recent research substantiates how
fathers impact their children’s social, emotional, and
cognitive development. For example, in the first few
days of life, many newborn infants turn their heads
preferentially to their father’s voices versus the voice
of a stranger.20 Premature infants who experience
increased visits from their fathers have improved
weight gain during hospitalization and score higher
during the first 18 months of life on adaptive-behav-
ior and social-development tests, even after control-
ling for levels of prematurity and hospital stay.21 In a
study of premature black infants, the father’s in-
volvement enhanced the child’s cognitive and behav-
ioral outcomes.22

Mothers and fathers influence their children in
similar ways with regard to development of moral-
ity, competence in social interactions, academic
achievement, and mental health. However, father
involvement is of a different nature than mother
involvement. In terms of relative frequency, fathers
devote more time to playing with their children than
do mothers. When children are young (0-4 years old),
fathers tend to engage in more tactile physical and
stimulating activities. As children enter middle
childhood (the school-aged years), fathers engage in
more recreational activities such as walks and out-
ings as well as private talks. Fathers also have a
strong influence on their children’s gender role de-
velopment and are important role models for both
girls and boys.23,24

The long-term effects of fathers’ direct involve-
ment in the care of their children manifest through
childhood and adolescence. For children with a fa-
ther figure, those who described greater father sup-
port had a stronger sense of social competence and
fewer depressive symptoms.25 Although time spent
with children is usually less for fathers compared
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with mothers, studies show that shared activities
between fathers and their children are independently
associated with improved academic performance.7,26

Adolescents who perceive their fathers as encourag-
ing and involved in their lives have higher college
entrance examination scores, reach higher economic
and educational attainment, show less delinquent
behavior, and possess greater psychologic well-be-
ing.27,28

THE FATHER’S ROLE IN FAMILY FUNCTIONING
Fathers positively influence the behavior and rela-

tionships of the mother or other parent, siblings, and
other family members. For example, fathers play an
important role in the initiation, support, continua-
tion, and ultimate ongoing success of breastfeed-
ing.29–35 Father involvement also stabilizes and pro-
motes healthy family functioning. Fathers, as much
as mothers, can and often do provide affection, nur-
turing, and comfort to their children. As teachers,
disciplinarians, and role models, fathers assume
some of the responsibility for teaching their children
what they need to know for life-survival skills and
for school learning. These lessons may come in the
form of teaching about letters, numbers, and shapes;
helping the school-aged child with homework;
coaching the child in an athletic skill or hobby; teach-
ing manners and social skills; and encouraging a
healthy lifestyle. Rituals that involve special time
with fathers, such as homework, play, sports activi-
ties, bathing routines, bedtime rituals, household
chores, shopping, or reading together, also help
strengthen the father-child bond. Such involvement
may even prove to be protective. In families in which
even mild levels of maternal depression exist, for
example, a nurturing father-child relationship coun-
teracts behavioral and interactional problems often
associated with maternal depression.36–38

THE FATHER’S ROLE IN SUPPORTING THE OTHER
PARENT IN THEIR RELATIONSHIP

The emotional support a father provides to the
other parent helps in practical ways with the care of
children. Parents who feel loved, appreciated, and
supported as spouses or partners tend to parent with
more demonstrations of love, approval, and support
and communicate better with their children. Main-
taining and nourishing the spousal or partner rela-
tionship helps improve the marriage and parenthood
(eg, remembering special occasions, bestowing com-
pliments, demonstrating affection, and taking time
together as partners).39–43 When parents are sepa-
rated or unmarried, a positive, supportive relation-
ship with the mother or other parent is an important
predictor of children’s successful adjustment to their
family structure.

In general, mothers’ support and encouragement
of fathers is a key predictor of fathers’ involvement
with their children.44,45 Mothers may actively oppose
or quietly resist involvement or sharing household
responsibilities for reasons of efficiency (things are
done faster if she does it), quality (she does a better
job), sympathy (not wanting to bother the father),
admiration (he has done enough), anger (a by-prod-

uct or after-effect of marital estrangement), or cul-
tural beliefs in gender roles.45 Thus, in some cases,
fathers may desire more involvement, but mothers
themselves may discourage greater paternal involve-
ment. Mothers who feel supported themselves as
mothers are more likely to support and encourage
the father’s involvement in the care of the child.

In families experiencing divorce, the relationships
between father, mother, and children can become
especially strained.46 Divorce affects children’s rela-
tionships with their parents and their sense of trust,
acceptance, and support, creating feelings of loss and
sadness.47 The quality of the parents’ pre- and post-
divorce relationship plays a significant role in the
child’s emotional and social response and the fa-
ther’s involvement with his children. The quality of a
father’s parenting has been found to be inversely
related to sibling conflict, adolescent depression, de-
linquent behavior, and affiliation with deviant
peers.48 Yet, there is a negative relationship between
divorce and the quality of father’s parenting; in other
words, divorce can lead to less quality parenting by
fathers, compounding the aforementioned problems.

There are situations, however, in which divorce
can improve paternal involvement. In these situa-
tions, positive changes in the father-child bond are a
result of increased opportunities to relate to the child
in a conflict-free atmosphere.49 Fathers may find
themselves in the role of primary caregiver and, for
the first time, engaging the health care system. Keep-
ing both parents apprised of the child’s health and
involved in the child’s life as well as keeping track of
the emerging important adult figures in the child’s
life becomes part of the pediatrician’s responsibili-
ties.

THE PEDIATRICIAN’S ROLE
Many fathers want to be more involved in caring

for their children. Pediatricians can help fathers learn
to play a variety of roles in the family. Expanding on
more than the stereotypical roles of the father as
financial supporter and offering glimpses into the
possibility and benefit of more roles for fathers sug-
gests to the family that these roles are not in compe-
tition with those of mothers. In fact, these fathers’
roles enhance and support mothers’ roles. Further-
more, a father’s additional roles serve to support the
overall needs of the family and make parenthood
more gratifying for both parents. Professionals car-
ing for children need to be aware of these roles and
of the greater social and cultural backdrops against
which these roles may be played. A father from one
family may be expected culturally to meet with the
pediatrician and direct most conversations, and an-
other father from a different culture may be expected
to meet his child’s pediatrician rarely or never. Given
these family, social, and cultural variants, it is still
largely true that pediatricians seldom get to know
fathers as well as they do mothers.

Pediatricians usually see mothers and children in
the office and may not be accustomed to or even
comfortable with seeing fathers. Pediatricians can
easily adapt their practices to accommodate fathers.
The following advice will guide pediatricians in en-
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couraging a father’s involvement and participation
in office visits by letting him know he is welcome in
the office and the health care system more generally.
Pediatricians are encouraged to make special efforts
to engage fathers who are separated from the family.

Pediatricians who understand parental expecta-
tions and the family’s cultural traditions and values
and who respectfully explore and encourage the fa-
ther-child relationship in pediatric visits are more
likely to form a good rapport with fathers and make
them feel welcome, which in turn conveys to fathers
that they are important to their child’s development
and encourages them to be more active in the care
and activities of their children. Encouragement from
the child’s advocate, the pediatrician, is a powerful
message to fathers about their expanded and critical
roles in their children’s lives.

In this report we have explained some of the so-
cioeconomic factors that place fathers in a changing,
often more prominent position in the care and devel-
opment of their children and in their support of the
spousal or partner relationship. Compelling recent
evidence reveals that fathers’ involvement with their
children will continue to increase as more women
enter the workforce and men seek greater involve-
ment at home. Pediatricians are uniquely qualified
and placed to help fathers by encouragement, by
practical advice, and by educating men, women, and
their families about the benefits of positive father
involvement for 1) the care and development of their
children, 2) the other parent’s well-being, and 3)
healthy family functioning.

ADVICE FOR PEDIATRICIANS

Make Your Practice More Father-Friendly
1. Offer flexible and extended office hours (eg, late

afternoons, evenings, weekends, and early morn-
ings) to accommodate parents and encourage
their attendance.

2. Actively encourage fathers to come in for at least
one of the initial well-infant or acute-illness visits
in the infant’s first 2 months of life and more if
possible.

3. Welcome fathers and express appreciation for
their attendance. Speak directly to the father as
well as the mother or partner and solicit his
opinions. Encourage office staff and nurses to
include fathers in the office-visit appointment.

4. Introduce yourself to the father and the mother
or other parent. Politely explore the father’s re-
lationship to the other parent (eg, married, living
together), his cultural traditions, and his own
personal beliefs about his role in caring for the
child. Assess differences in parenting beliefs and
help them negotiate if necessary.

5. Learn something about the father’s role and be-
liefs (eg, how he was parented, expectations and
hopes for his children, his previous marriages,
other children and how he parented them). Keep
the discussions focused on the parenting context
and the father’s roles and beliefs; minimize small
talk.

6. Actively engage the father in the office. For ex-
ample, tell the father: “As your child’s pediatri-

cian, I want to know you and work with you and
your child’s [mother or other parent] to offer the
best care for your child.”

7. If the father is not involved in the dialogue,
address him directly, asking him if he has spe-
cific questions or concerns. Solicit his opinions
about child rearing, sharing responsibilities, and
his perceived roles. Ask each parent about his or
her transition to parenthood. For example, ask:
“How is parenting going for each of you?”

8. Ask the parents how they support each other as
parents, spouses or partners, and individuals.

9. Recognize that mothers and fathers may not al-
ways agree on how best to raise a child. For
example, parents may disagree on the approach
to discipline or issues of firearm safety. Pediatri-
cians can serve as a mediator in such discussions,
meeting with both parents or caregivers together
to discuss these and other behavior-management
issues and should avoid (whenever possible) sid-
ing with one parent or the other on important
parenting issues.

10. Participate in educational opportunities (eg,
courses, continuing medical education activities,
medical literature) devoted to fathers’ role issues,
parental depression, and family functioning to
enhance training and education in this area.

Understand the Family

1. Explore the family composition, cultural beliefs,
overall mental and physical health, and delega-
tion and discussions of child care tasks within the
family. If parents are not both in the household,
discuss living and custody arrangements as well.

2. In addition to discussing the feelings of joy and
fulfillment having a child can bring, also be pre-
pared to discuss issues of the allocation of child
and sibling care and the common experiences that
siblings and parents encounter with conflict, jeal-
ousy, and normal disappointments in connection
with the arrival of a new infant.

3. Be sensitive to and informed about diverse cul-
tural and ethnic values and customs, especially
“traditional” father roles. Pediatricians can deter-
mine the extent of the father’s responsibilities and
presence at home by respectfully exploring these
issues with parents.

4. Use a “parenting history” to help parents under-
stand their behaviors by understanding how they
themselves were parented. Parents often adopt a
parenting style to compensate for their own child-
hood deficiencies or to emulate childhood experi-
ences depending on their own parenting experi-
ences.

5. Discuss how the couple is adapting to parenthood
(with each child). Asking questions such as “How
is your relationship (or the family) adjusting to the
new infant?” or “How is it living with a teen-
ager?” opens the door to reflection and discussion
and can remind parents of the importance of their
own partner relationship and the need to nurture
and maintain it. Encourage parents to continue to
dedicate time for adult activities without children.
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Empower, Engage, and Inform Fathers of the
Importance of Their Involvement
1. Remind the family that fathers are not only work-

ers or breadwinners and mothers or partners are
not only nurturers or primary providers of child
care. They share these roles, complementing one
another, often to the benefit of the child.

2. As early as in the delivery room or nursery and if
culturally appropriate, fathers can be given re-
sponsibilities for caring for and making decisions
regarding the child.

3. Encourage fathers to assume some roles in the
care of the child, and encourage the mother to let
the father be involved and learn from his own
mistakes. Early time alone with the child helps a
father gain confidence and develop his own style
of interaction and provides a mother or other
parent with much-needed time alone.

4. Determine how comfortable the father is with his
parenting skills and whether he has concerns.

5. Explore with the father ways to decrease maternal
stress. This might include his helping with meals
or household chores, the involvement of other
family members with household tasks, or the hir-
ing of household help.

6. Identify institutions and policies that facilitate fa-
thers’ involvement and work-family balance. En-
courage child care centers, support groups, and
schools to involve and include fathers. Promote
the use of policies such as the Family Medical
Leave Act (codified at 29 CFR §825 [1993]) and
flexible work schedules as ways to balance em-
ployment and family responsibilities.

Reinforce the Father’s Support of the Mother or Partner
1. Inform the family about the normal elation, fa-

tigue, and challenges of being a father. Discuss
openly the usual interruptions in sleep for the
whole family, the decreases in energy, the alter-
ations in time together as a couple and individual
free time, and the changes in intimacy and the
sexual relationship. This may be the first time
some fathers will have discussed these issues
openly.

2. Look for signs of maternal depression (postpar-
tum depression in the newborn period) and be
able to offer resources to help.

3. Explore marital stress and inquire about the mar-
riage or partner relationship. For example, you
may ask: “How has the birth of this infant affected
your relationship?”; “To whom do you turn for
advice and support?”; and/or “Would you like a
referral to talk to someone else who can help
(individual or couples therapy and/or medica-
tion)?”

4. Educate fathers about the practicalities of breast-
feeding and how to support mothers’ nursing.

5. Encourage fathers to provide or protect time for
mothers to have time to be alone, exercise, meet
friends, or simply relax.
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Clinical Report—Fever and Antipyretic Use in
Children

abstract
Fever in a child is one of themost common clinical symptomsmanaged
by pediatricians and other health care providers and a frequent cause
of parental concern. Many parents administer antipyretics even when
there is minimal or no fever, because they are concerned that the child
must maintain a “normal” temperature. Fever, however, is not the
primary illness but is a physiologic mechanism that has beneficial
effects in fighting infection. There is no evidence that fever itself wors-
ens the course of an illness or that it causes long-term neurologic
complications. Thus, the primary goal of treating the febrile child
should be to improve the child’s overall comfort rather than focus on
the normalization of body temperature. When counseling the parents
or caregivers of a febrile child, the general well-being of the child, the
importance of monitoring activity, observing for signs of serious ill-
ness, encouraging appropriate fluid intake, and the safe storage of
antipyretics should be emphasized. Current evidence suggests that
there is no substantial difference in the safety and effectiveness of
acetaminophen and ibuprofen in the care of a generally healthy child
with fever. There is evidence that combining these 2 products is more
effective than the use of a single agent alone; however, there are con-
cerns that combined treatment may be more complicated and contrib-
ute to the unsafe use of these drugs. Pediatricians should also promote
patient safety by advocating for simplified formulations, dosing in-
structions, and dosing devices. Pediatrics 2011;127:580–587

INTRODUCTION
Fever is one of the most common clinical symptoms managed by pedi-
atricians and other health care providers and accounts, by some esti-
mates, for one-third of all presenting conditions in children.1 Fever in a
child commonly leads to unscheduled physician visits, telephone calls
by parents to their child’s physician for advice on fever control, and the
wide use of over-the-counter antipyretics.

Parents are frequently concernedwith the need tomaintain a “normal”
temperature in their ill child. Many parents administer antipyretics
even though there is either minimal or no fever.2 Approximately one-
half of parents consider a temperature of less than 38°C (100.4°F) to be
a fever, and 25% of caregivers would give antipyretics for tempera-
tures of less than 37.8°C (100°F).1,3 Furthermore, 85% of parents (n�
340) reported awakening their child from sleep to give antipyretics.1

Unfortunately, as many as one-half of parents administer incorrect
doses of antipyretics; approximately 15% of parents give suprathera-
peutic doses of acetaminophen or ibuprofen.4 Caregivers who under-
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stand that dosing should be based on
weight rather than age or height of fe-
ver are much less likely to give an in-
correct dose.4

Physicians and nurses are the primary
source of information on fever man-
agement for parents and caregivers,
although there are some disparities
between the views of parents and phy-
sicians regarding antipyretic treat-
ment.1 The most common indications
for initiating antipyretic therapy by pe-
diatricians are a temperature higher
than 38.3°C (101°F) and improving
the child’s overall comfort.5 Although
only 13% of pediatricians specifically
cite discomfort as the primary indi-
cation for antipyretic use,6 this in-
tent is generally implied in their rec-
ommendations. Most pediatricians
(80%) believe that a sleeping ill child
should not be awakened solely to be
given antipyretics.5

Antipyretic therapy will remain a com-
mon practice by parents and is gener-
ally encouraged and supported by pe-
diatricians. Thus, pediatricians and
health care providers are responsible
for the appropriate counseling of par-
ents and other caregivers about fever
and the use of antipyretics.7

PHYSIOLOGY OF FEVER

It should be emphasized that fever is
not an illness but is, in fact, a physio-
logicmechanism that has beneficial ef-
fects in fighting infection.8–10 Fever re-
tards the growth and reproduction of
bacteria and viruses, enhances neu-
trophil production and T-lymphocyte
proliferation, and aids in the body’s
acute-phase reaction.11–14 The degree
of fever does not always correlate with
the severity of illness. Most fevers are
of short duration, are benign, and may
actually protect the host.15 Data show
beneficial effects on certain compo-
nents of the immune system in fever,
and limited data have revealed that fe-
ver actually helps the body recover

more quickly from viral infections, al-
though the fever may result in discom-
fort in children.11,16–18 Evidence is in-
conclusive as to whether treating with
antipyretics, particularly ibuprofen
alone or in combination with acet-
aminophen, increases the risks of
complications with certain types of in-
fections.19,20 Potential benefits of fever
reduction include relief of patient dis-
comfort and reduction of insensible
water loss, which may decrease the
occurrence of dehydration. Risks of
lowering fever include delayed identifi-
cation of the underlying diagnosis and
initiation of appropriate treatment
and drug toxicity.

There is no evidence that children with
fever, as opposed to hyperthermia, are
at increased risk of adverse outcomes
such as brain damage.7,9,21–23 Fever is a
common and normal physiologic re-
sponse that results in an increase in
the hypothalamic “set point” in re-
sponse to endogenous and exogenous
pyrogens.9,23 In contrast, hyperthermia
is a rare and pathophysiologic re-
sponse with failure of normal ho-
meostasis (no change in the hypotha-
lamic set point) that results in heat
production that exceeds the capability
to dissipate heat.9,23 Characteristics
of hyperthermia include hot, dry skin
and central nervous system dysfunc-
tion that results in delirium, convul-
sions, or coma.23 Hyperthermia
should be addressed promptly, be-
cause at temperatures above 41°C to
42°C, adverse physiologic effects be-
gin to occur.7,9,24 Studies of health
care workers, including physicians,
have revealed that most believe that
the risk of heat-related adverse out-
comes is increased with tempera-
tures above 40°C (104°F), although
this belief is not justified.5,23,25–27 A
child with a temperature of 40°C
(104°F) attributable to a simple febrile
illness is quite different from a child
with a temperature of 40°C (104°F) at-

tributable to heat stroke. Thus, extrap-
olating similar outcomes from these
different illnesses is problematic.

TREATMENT GOALS

A discussion of the use of antipyretics
in febrile children must begin with
consideration of the therapeutic end
points. When counseling families, phy-
sicians should emphasize the child’s
comfort and signs of serious illness
rather than emphasizing normother-
mia. A primary goal of treating the fe-
brile child should be to improve the
child’s overall comfort. Most pediatri-
cians observe, with some supporting
data from research, that febrile chil-
dren have altered activity, sleep, and
behavior in addition to decreased oral
intake.28 Unfortunately, there is a pau-
city of clinical research addressing the
extent to which antipyretics improve
discomfort associated with fever or ill-
ness. It is not clear whether comfort
improves with a normalized tempera-
ture, because external cooling mea-
sures, such as tepid sponge baths, can
lower the body temperature without
improving comfort.7,29 The use of alco-
hol baths is not an appropriate cooling
method, because there have been re-
ported adverse events associated with
systemic absorption of alcohol.30 Fur-
thermore, antipyretics have other clin-
ical outcomes, including analgesia,
which may enhance their overall clini-
cal effect. Regardless of the exact
mechanism of action, many physicians
continue to encourage the use of anti-
pyretics with the belief thatmost of the
benefits are the result of improved
comfort and the accompanying im-
provements in activity and feeding,
less irritability, and a more reliable
sense of the child’s overall clinical con-
dition. Because these are the most im-
portant benefits of antipyretic therapy,
it is of paramount importance that pa-
rental counseling focus on monitoring
of activity, observing for signs of seri-
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ous illness, and appropriate fluid in-
take to maintain hydration.

The desire to improve the overall com-
fort of the febrile child must be bal-
anced against the desire to simply
lower the body temperature. It is well
documented that there are significant
concerns on the part of parents,
nurses, and physicians about potential
adverse effects of fever that have led to
a description in the literature of “fever
phobia.”31 The most consistently iden-
tified serious concern of caregivers
and health care providers is that high
fevers, if left untreated, are associated
with seizures, brain damage, and
death.1,25,32,33 It is argued that by creat-
ing undue concern over these pre-
sumed risks of fever, for which there is
no clearly established relationship,
physicians are promoting an exagger-
ated desire in parents to achieve nor-
mothermia by aggressively treating
fever in their children.

There is no evidence that reducing fe-
ver reduces morbidity or mortality
from a febrile illness. Possible excep-
tions to this could be children with un-
derlying chronic diseases that may re-
sult in limited metabolic reserves or
children who are critically ill, because
these children may not tolerate the in-
creased metabolic demands of fever.34

Finally, there is no evidence that anti-
pyretic therapy decreases the recur-
rence of febrile seizures.22,35,36

Despite insufficient evidence, many pe-
diatricians recommend the routine
practice of pretreatment with acet-
aminophen or ibuprofen before a pa-
tient receives immunizations to de-
crease the discomfort associated with
the injections and subsequently at the
injection sites and to minimize the fe-
brile response.9,17,37–39 In addition, re-
sults of 1 recent study suggested the
possibility of decreased immune re-
sponse to vaccines in patients treated
early with antipyretics.40

Although the available literature is lim-

ited on the actual risks of fever and the
benefits of antipyretic therapy, it is
recognized that improvement in pa-
tient comfort is a reasonable thera-
peutic objective. Furthermore, at this
time, there is no evidence that temper-
ature reduction, in and of itself, should
be the primary goal of antipyretic
therapy.

Acetaminophen

After sufficient evidence emerged of
an association between salicylates
and Reye syndrome, acetaminophen
essentially replaced aspirin as the pri-
mary treatment of fever. Acetamino-
phen doses of 10 to 15 mg/kg per dose
given every 4 to 6 hours orally are gen-
erally regarded as safe and effective.
Typically, the onset of an antipyretic ef-
fect is within 30 to 60 minutes; approx-
imately 80% of childrenwill experience
a decreased temperature within that
time (Table 1).

Although alternative dosing regimens
have been suggested,41–43 no consis-
tent evidence has indicated that the
use of an initial loading dose by either
the oral (30 mg/kg per dose) or rectal
(40 mg/kg per dose) route improves
antipyretic efficacy. The higher rectal
dose is often used in intraoperative
conditions but cannot be recom-
mended for use in routine clinical
care.44,45 The use of higher loading
doses in clinical practice would add
potential risks for dosing confusion

leading to hepatotoxicity; therefore,
such doses are not recommended.

Although hepatotoxicity with acetamin-
ophen at recommended doses has
been reported rarely, hepatoxicity is
most commonly seen in the setting of
an acute overdose. In addition, there is
significant concern over the possibility
of acetaminophen-related hepatitis in
the setting of a chronic overdose. The
most commonly reported scenarios
are those of children receiving multi-
ple supratherapeutic doses (ie, �15
mg/kg per dose) or frequent adminis-
tration of appropriate single doses at
intervals of less than 4 hours, which
has resulted in doses of more than 90
mg/kg per day for several days.46,47 Giv-
ing an adult preparation of acetamino-
phen to a child may result in suprath-
erapeutic dosing. In 1 case series,46

half of the children with hepatotoxicity
had received adult preparations of
acetaminophen.

One safety concern is the effect of
acetaminophen on asthma-related
symptoms; although asthma has also
been associated with acetamino-
phen use, causality has not been
demonstrated.48–51

Ibuprofen

The use of ibuprofen to manage fever
has been increasing, because it seems
to have a longer clinical effect related
to lowering of the body temperature

TABLE 1 Antipyretic Information

Variable Acetaminophen Ibuprofen

Decline in temperature, °C 1–2 1–2
Time to onset, h �1 �1
Time to peak effect, h 3–4 3–4
Duration of effect, h 4–6 6–8
Dose, mg/kg 10–15 every 4 h 10 every 6 h
Maximum daily dose, mg/kg 90 mg/kga 40 mg/kg
Maximum daily adult dose, g/d 4 2.4
Lower age limit, mob 3 6

Data represent approximate averages from referenced sources.42,43,52,54,71,82
a Label is for 75 mg/kg; 90 mg/kg per day should be limited to less than 3 consecutive days.83-85
b Unless specifically recommended by a health care provider for the younger patient and, then, only after the infant has been
examined by a health care provider.
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(Table 1). Studies in which the effec-
tiveness of ibuprofen and acetamino-
phen were compared have yielded
variable results; the consensus is that
both drugs aremore effective than pla-
cebo in reducing fever and that ibupro-
fen (10 mg/kg per dose) is at least as
effective as, and perhaps more effec-
tive than, acetaminophen (15 mg/kg
per dose) in lowering body tempera-
ture when either drug is given as a sin-
gle or repetitive dose.52–57 Data also
show that the height of the fever and
the age of the child (rather than the
specific medication used) may be the
primary determinants of the efficacy
of antipyretic therapy; those who have
a higher fever and are older than 6 years
show decreased efficacy or response to
antipyretic therapy.54 Studies that com-
pare the effect of ibuprofen versus acet-
aminophen on children’s behavior and
comfort are generally lacking.

There is no evidence to indicate that
there is a significant difference in the
safety of standard doses of ibuprofen
versus acetaminophen in generally
healthy children between 6 months
and 12 years of age with febrile illness-
es.58 Similar to other nonsteroidal anti-
inflammatory drugs (NSAIDs), ibupro-
fen can potentially cause gastritis,59,60

although no data suggest that this is a
common occurrence when used on an
acute basis, such as during a febrile
illness.58 However, there have been
case reports of bleeding, gastritis,
and ulcers of the stomach, duodenum,
and esophagus associated with many
NSAIDs, including ibuprofen, even when
used in typical antipyretic and analgesic
doses.59,60 Ibuprofen does not seem to
worsen asthma symptoms.

Concern has been raised over the
nephrotoxicity of ibuprofen. In numer-
ous case reports, children with febrile
illnesses developed renal insufficiency
when treated with ibuprofen or other
NSAIDs. Thus, caution is encouraged
when using ibuprofen in children with

dehydration or with complex medical
illnesses.61–63 In children with dehydra-
tion, prostaglandin synthesis becomes
an increasingly important mechanism
for maintaining appropriate renal
blood flow. The use of ibuprofen or any
NSAID interferes with the renal effects
of prostaglandins, which reduces re-
nal blood flow and potentially precipi-
tates or worsens renal dysfunction.61,63

However, it is not possible to deter-
mine the actual incidence of
ibuprofen-related renal insufficiency
after short-term use, because it has
not been systematically investigated
or reported.64 Children who are at
greatest risk of ibuprofen-related re-
nal toxicity are those with dehydration,
cardiovascular disease, preexisting
renal disease, or the concomitant use
of other nephrotoxic agents.62 Another
potential group at risk is infants
younger than 6 months because of the
possibility of differences in ibuprofen
pharmacokinetics and developmental
differences in renal function.65 Data
are inadequate to support a specific
recommendation for the use of ibupro-
fen for fever or pain in infants younger
than 6 months (there are dosing data
for neonatal closure of patent ductus
arteriosus66,67), although the package
insert states to “ask a doctor” for guid-
ance on its use in this population. An-
other potential risk associated with
the use of ibuprofen is the possible as-
sociation between ibuprofen and
varicella-related invasive group A
streptococcal infection.68,69 However,
at the time of this report, data were
insufficient to support a causal rela-
tionship between ibuprofen and inva-
sive group A streptococcal disease.

Alternating or Combination
Therapy

A practice frequently used to control
fever is the alternating or combined
use of acetaminophen and ibuprofen.
In a convenience sample survey of 256
parents or caregivers, 67% reported

alternating acetaminophen and ibu-
profen for fever control, 81% of whom
stated that they had followed the ad-
vice of their health care provider or
pediatrician.70 Although 4 hours was
the most frequent interval, parents re-
ported alternating therapy every 2, 3,
4, and 6 hours, which suggests that
there is no consensus on dosing
instructions.

At the time of this report, 5 studies had
been identified that compared alter-
nating ibuprofen and acetaminophen
versus either acetaminophen or ibu-
profen as single agents.71–75 Initially,
changes in temperature were similar
for all groups in these studies, regard-
less of therapy. However, 4 or more
hours after the initiation of treat-
ment, lower temperature was consis-
tently observed in the combination-
treatment groups. For example, 6 and
8 hours after the initiation of the study,
a greater percentage of children were
afebrile in the combination group
(83% and 81%, respectively) compared
with those in the group that received
ibuprofen alone (58% and 35%, respec-
tively).71 Only 1 study72 evaluated is-
sues related to stress and comfort and
found lower stress scores and less
time missed from child care in the
combination-treatment group. An-
other study73 showed a trend toward a
normalization of fever-related symp-
toms by 24 and 48 hours after institu-
tion of therapy, but these trends disap-
peared by day 5.

Although the aforementioned studies
provide some evidence that combina-
tion therapy may be more effective at
lowering temperature, questions re-
main regarding the safety of this prac-
tice as well as the effectiveness in im-
proving discomfort, which is the
primary treatment end point. The pos-
sibility that parents will either not re-
ceive or not understand dosing in-
structions, combined with the wide
array of formulations that contain
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these drugs, increases the potential
for inaccurate dosing or overdos-
ing.76,77 Finally, this practice may only
promote the fever phobia that already
exists.

Although there is some evidence that
combination therapy may result in a
lower body temperature for a greater
period of time, there is no evidence
that combination therapy results in
overall improvement in other clinical
outcomes. Also, these studies have not
contained adequate numbers of sub-
jects to fully evaluate the safety of this
practice. Therefore, there is insuffi-
cient evidence to support or refute the
routine use of combination treatment
with both acetaminophen and ibupro-
fen. Practitioners who choose to follow
this practice should counsel parents
carefully regarding proper formula-
tion, dosing, and dosing intervals and
emphasize the child’s comfort instead
of reduction of fever.

INSTRUCTIONS FOR CAREGIVERS

It is critically important for pediatri-
cians to clearly describe the appropri-
ate use (ie, formulation, dose, and dos-
ing interval) of acetaminophen and
ibuprofen to caregivers (Table 1). Child
safety will be further enhanced by
clear labeling and the development of
simplified dosing methods, standard-
ized drug concentrations, and stan-
dardized delivery devices.78–80 Cough-
and-cold products that contain
acetaminophen and ibuprofen should
not be given to children because of the
possibility that parents may uninten-
tionally give their child simultaneous
doses of an antipyretic and a cough-
and-cold medication that contains the
same antipyretic. In addition, there is a
lack of proven efficacy for this class of
combination products for children. For
children who require liquid prepara-

tions, physicians should encourage
families to only use 1 formulation.
Acetaminophen is the most common
single ingredient implicated in emer-
gency department visits for medica-
tion overdoses among children, and
more than 80% of these emergency
visits are a result of unsupervised
ingestions81; therefore, proper han-
dling and storage of antipyretics
should be encouraged.

SUMMARY

Appropriate counseling on the man-
agement of fever begins by helping
parents understand that fever, in and
of itself, is not known to endanger a
generally healthy child. In contrast, fe-
ver may actually be of benefit; thus, the
real goal of antipyretic therapy is not
simply to normalize body temperature
but to improve the overall comfort and
well-being of the child. Acetaminophen
and ibuprofen, when used in appropri-
ate doses, are generally regarded as
safe and effective agents in most clini-
cal situations. However, as with all
drugs, they should be used judiciously
to minimize the risk of adverse drug
effects and toxicity. Combination ther-
apy with acetaminophen and ibupro-
fen may place infants and children at
increased risk because of dosing er-
rors and adverse outcomes, and these
potential risks must be carefully con-
sidered. When counseling a family on
the management of fever in a child, pe-
diatricians and other health care pro-
viders should minimize fever phobia
and emphasize that antipyretic use
does not prevent febrile seizures. Pedi-
atricians should focus instead onmon-
itoring for signs/symptoms of serious
illness, improving the child’s comfort
by maintaining hydration, and educat-
ing parents on the appropriate use,
dosing, and safe storage of antipyret-
ics. To promote child safety, pediatri-

cians should advocate for a limited
number of formulations of acetamino-
phen and ibuprofen and for clear label-
ing of dosing instructions and an in-
cluded dosing device for antipyretic
products.
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POLICY STATEMENT

Financing Graduate Medical Education
to Meet the Needs of Children and the
Future Pediatrician Workforce
Committee on Pediatric Workforce

ABSTRACT
This policy statement articulates the positions of the American Academy of Pedi-
atrics on graduate medical education and the associated costs and funding mech-
anisms. It reaffirms the policy of the American Academy of Pediatrics that graduate
medical education is a public good and is an essential part of maintaining a
high-quality physician workforce. The American Academy of Pediatrics advocates
for lifelong learning across the continuum of medical education. This policy
statement focuses on the financing of one component of this continuum, namely
residency education. The statement calls on federal and state governments to
continue their support of residency education and advocates for stable means of
funding such as the establishment of an all-payer graduate medical education trust
fund. It further proposes a portable authorization system that would allocate
graduate medical education funds for direct medical education costs to accredited
residency programs on the basis of the selection of the program by qualified
student or residents. This system allows the funding to follow the residents to their
program. Recognizing the critical workforce needs of many pediatric medical
subspecialties, pediatric surgical specialties, and other pediatric specialty disci-
plines, this statement maintains that subspecialty fellowship training and general
pediatrics research fellowship training should receive adequate support from the
graduate medical education financing system, including funding from the National
Institutes of Health and other federal agencies, as appropriate. Furthermore,
residency education that is provided in freestanding children’s hospitals should
receive a level of support equivalent to that of other teaching hospitals. The
financing of graduate medical education is an important and effective tool to
ensure that the future pediatrician workforce can provide optimal heath care for
infants, children, adolescents, and young adults.

GRADUATEMEDICAL EDUCATION (GME) AS A PUBLIC GOOD
To assure the American public of the competence of its physicians, the path to independent practice of aspiring
physicians is a long and arduous one. After graduation from college, a medical student will spend 4 years in medical
school, of which approximately 2 years are spent in patient-care settings under close supervision by faculty. After
receiving their medical degrees, pediatricians spend an additional 3 to 6 years in residency and subspecialty
fellowship training (collectively referred to as graduate medical education [GME]). Pediatricians, thus, spend up to
10 years in medical training to be eligible for board certification in their field. Pediatric surgical specialists likewise
spend 5 to 7 years in residency and an additional 1 to 3 years in postgraduate surgical training before entering
practice. During GME, these physicians provide essential health care services under supervision and thus facilitate
access to care for children.

Residency or GME has been accepted by our society as an essential part of maintaining a high-quality physician
workforce.1 After earning a medical degree, US physicians are required by law in every state to complete an
additional 1 to 3 years of GME before receiving a license to practice medicine.2 This demanding educational process
is unique to the medical profession.

Resident physicians provide valuable medical services, frequently to underserved populations and to patients with
complex illnesses, under the supervision of experienced physicians. Thus, GME is a public good that ensures the sustained
availability of highly skilled physicians and directly provides essential clinical services rendered by resident physicians.

There are many costs associated with GME. Direct costs include salaries and benefits, as well as the overhead costs
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of practice for the resident physician, such as licensing
fees, medical liability insurance, clinical facility ex-
penses, such as utilities and maintenance, and adminis-
trative costs. Because residents must be under supervi-
sion for their education, there is also the expense of
faculty time for education and supervision. Finally, be-
cause they are medical school graduates providing val-
ued health care services, residents also receive salary and
fringe benefits, although at a fraction of the income of
physicians in independent practice.

In addition, the sponsoring institution incurs indirect
costs of training residents. Residents may be less efficient
and may perform more diagnostic testing, additional
procedures, and require more staff support. Residents,
often located at tertiary care centers, may also care for
more complex patients. Leaders in managed care believe
that services at teaching hospitals cost 5% to 10% more
than those at nonteaching hospitals.3 Thus, for almost 4
decades, the US government has explicitly funded GME,
primarily through the Medicare and Medicaid programs.

GRADUATEMEDICAL EDUCATION (GME) AND THEMEDICARE
TRUST FUND
GME financing has become a major issue for both Medi-
care reform and the physician workforce. Medicare is
the major explicit financier of GME4 and related activi-
ties in the United States, making payments of more than
$8.5 billion each year to teaching hospitals. By virtue of
their nonelderly patient populations, freestanding chil-
dren’s hospitals do not receive significant reimburse-
ments from Medicare. However, because 70% of pedi-
atric residents are trained outside of freestanding
children’s hospitals, Medicare still has the major role in
financing pediatric residency training, and its policies on
financing for GME, therefore, significantly influence the
overall workforce in pediatrics.

Before the enactment of Medicare, GME programs
were funded primarily by the sponsoring teaching hos-
pital through patient-care revenues. With the passage of
Medicare in 1965, teaching hospitals received pass-
through from Part A for the costs of GME, including
resident salaries, benefits, and overhead, which are now
referred to as direct GME (DGME) payments. In 1965,
Congress recognized that hospitals with educational ac-
tivities enhanced the quality of care offered and that the
cost of this education should be borne by society. In the
reports accompanying the Medicare legislation, Con-
gress declared5:

Educational activities enhance the quality of care in an
institution, and it is intended, until the community un-
dertakes to bear such education costs in some other way,
that a part of the net cost of such activities (including
stipends of trainees, as well as compensation of teachers
and other costs) should be borne to an appropriate ex-
tent by the hospital insurance program.

With the implementation of the Medicare diagnosis-
related groups (DRG) payment system in 1983, teaching
hospitals were given an adjustment factor to their reim-
bursement rate on the basis of their resident-to-bed ratio.6

Congress described the purpose of the indirect medical
education (IME) adjustment as follows:

This adjustment is provided in light of doubts . . . about the
ability of the DRG case classification system to account fully
for factors such as severity of illness of patients, requiring
the specialized services and treatment programs provided
by teaching institutions and the additional costs associated
with the teaching of residents . . . The adjustment for
indirect medical education costs is only a proxy to account
for a number of factors that may legitimately increase costs
in teaching hospitals.7,8

In 2001, DGME payments were approximately $3
billion, and in fiscal year 2006, Medicare IME payments
were estimated at approximately $5.6 billion. Congress
has reduced the IME adjustment several times since its
inception, with the most recent prescribed cuts occurring
as part of the Medicare Modernization Act of 2003.9

There are several important consequences of Medi-
care’s primary role in GME. First, Medicare subsidizes
GME as part of the expense of caring for Medicare pa-
tients. Thus, freestanding children’s hospitals (techni-
cally referred to as “Medicare prospective payment
system-exempt” hospitals) received, on average, only
approximately $374 per resident from Medicare in fiscal
year 1997, because they care for very few Medicare
patients; predominantly pediatric end-stage renal dis-
ease patients. These hospitals must seek other sources of
funding for their GME programs. However, many pedi-
atric residents train in general hospitals that receive both
DGME and IME payments for these residents; thus,
Medicare’s GME policies still have a major effect on
pediatric residency education. Second, Medicare Part A
pays for hospital services. Medicare payment for associ-
ated GME costs, therefore, is based on hospital-based
services provided by residents. Thus, these reimburse-
ment policies are a major financial disincentive for res-
ident education in nonhospital settings. The Balanced
Budget Act of 1997 (BBA) allowed hospitals to count
residents in nonhospital settings in determining the IME
if the hospital substantially incurs all of the cost of train-
ing in that setting10; however, it is not clear that this
change has increased ambulatory care training. Finally,
Medicare provides GME support to any hospital with an
accredited residency program. For years, this entitlement
created a tremendous financial incentive for hospitals to
increase the number of residency positions to increase
Medicare reimbursement rates and to benefit from the
clinical services provided by the residents. Increasingly
fewer resident positions have gone unfilled during the
past decade because of the high demand for residency
positions in the United States by international medical
graduates. Historically, Medicare’s GME financing poli-
cies constituted an open-ended federal subsidy, although
in 1997 Congress also placed a cap on the number of
residency positions that Medicare would fund at each
hospital. This cap has not only limited the growth of GME
positions in the country but also frozen the geographic
distribution of GME positions since its implementation. In
2005, the Centers for Medicare and Medicaid Services,
authorized by the Medicare Modernization Act of 2003,
made a one-time redistribution of resident slots. Hospitals
that did not fill all of their resident slots under their BBA
cap relinquished them to a subset of those hospitals that
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had more resident slots than their BBA cap permitted to be
eligible for Medicare GME reimbursement.

The nation’s system of GME financing has a tremen-
dous impact on the pediatric workforce and the educa-
tion of future pediatricians.

CHILDREN�S HOSPITAL GRADUATEMEDICAL EDUCATION
PAYMENT PROGRAM (CHGME PP)
The Children’s Hospital Graduate Medical Education
Payment Program (CHGME PP) was authorized for 2
years by the Health Research and Quality Act of 199911

and reauthorized for 4 more years by the Child Health
Act of 2000.12 The program helps Medicare prospective
payment system (PPS)-exempt children’s hospitals,
which, because of their low Medicare patient volume, do
not receive significant Medicare GME payments. Only
Medicare PPS-exempt children’s hospitals that have
their own Medicare provider number are eligible for the
program.

With enactment of this legislation, Congress recog-
nized that, until comprehensive GME financing reform
occurs, CHGME PP funding is essential to provide Medi-
care PPS-exempt children’s hospitals a level of federal
GME support equivalent to the Medicare GME support
provided to all teaching hospitals. Without it, in today’s
health care market, Medicare-PPS children’s hospitals,
which train nearly 30% of all pediatricians, nearly 50%
of all pediatric subspecialists, and the majority of pedi-
atric research scientists, would be at significant risk,
which would jeopardize the nation’s future pediatric
workforce.

The Health Resources and Services Administration
administers the CHGME PP. It makes DGME and IME
payments to �60 eligible children’s hospitals during the
federal fiscal year. Congress authorized one third of the
funding to go toward DGME payments and the remain-
ing two thirds to go toward IME payments. The DGME
payment is based on a standardized national average per
resident amount and the average number of Medicare-
weighted.* full-time equivalent residents, subject to the
resident cap and rolling average established under the
BBA. The IME payment varies by hospital, depending on
the number of Medicare-unweighted full-time equiva-
lent residents, the area-wage index of the metropolitan
area in which the hospital is located, the complexity of
its patient population, the volume of patients, the num-
ber of Medicare-approved beds, and its teaching inten-
sity.

Unlike Medicare GME funding, Congress must appro-
priate funds annually for the CHGME PP. From fiscal year
2002 to fiscal year 2004, Congress fully funded the
CHGME PP; however, cuts were made in subsequent years.
Congress appropriated $303 million for the CHGME PP in
fiscal year 2004, $301 million in fiscal year 2005, and $297
million in fiscal year 2006. Given the duration of residency
training, the uncertainty of CHGME PP funding levels from
year to year is highly problematic.

OTHER SOURCES OF GME FUNDING

Medicaid
Although Medicare is by far the largest explicit national
funder of GME, there are other major sources of GME
financing. In 2005, Medicaid provided approximately
$3.2 billion for GME-related expenses; however, the
amount varies widely from state to state and policies for
GME use are highly variable. In 2005, 47 states and the
District of Columbia paid for GME at some level out of
Medicaid funds. Under state budgeting pressures and
rising Medicaid costs as of 2005, 4 of these states have
decreased the amount of Medicaid funding for GME, and
6 have considered eliminating Medicaid funding for
GME altogether. In addition, an increasing number of
states are linking Medicaid GME funds to state policy
goals regarding the distribution of the health care work-
force. It has even been proposed that the federal gov-
ernment not provide Medicaid funds to states for GME.

In total, 46 states and the District of Columbia con-
tributed to GME through their Medicaid fee-for-service
programs in 2005. Thirty-one of the states that paid for
GME under fee-for-service programs did so through hos-
pital per-case or per-diem rates. Of the 35 states and the
District of Columbia that reported capitated Medicaid
arrangements, 14 made explicit Medicaid GME pay-
ments to teaching hospitals or teaching programs; 10
others included the payments by incorporating them
into the capitated rates negotiated in Medicaid managed
care contracts with teaching hospitals.13

Title VII Programs
Training Grants in Primary Care Medicine and Dentistry,
a provision of Title VII of the Public Health Service Act,
provide the authority and funding for faculty develop-
ment, academic administrative units, predoctoral train-
ing, and intensive primary care training for residents in
diverse ambulatory settings. Title VII helps fund resi-
dency education in general pediatrics, internal medicine,
and family practice, but this funding was cut by $154.3
million in 2006.

Additional Federal Sources for GME Funding
A number of federal agencies sponsor residency training
opportunities and funding outside the normal mecha-
nisms of Medicare, Medicaid, Title VII, and the Chil-
dren’s Hospital GME Payment Program. The National
Institutes of Health (NIH), for example, sponsors a lim-
ited number of subspecialty training positions, and
through research grants, provides funding for some res-
ident research activities. In addition to clinical areas of
expertise, the NIH’s National Library of Medicine offers
predoctoral and postdoctoral research training in bio-
medical informatics, as well as support for librarians,
scientists, health professionals, and others who wish to
obtain cross-training to become in-context information
specialists. The Agency for Health Care Research and
Quality likewise offers a variety of training programs to
support predoctoral work. Finally, the Maternal and
Child Health Bureau operates a comprehensive program
of training opportunities through its MCH Training Pro-

*When determining the number of full-time-equivalent (FTE) residents for GME funding pur-
poses, Medicare-weighted resident FTEs count residents beyond their initial residency period
(i.e. fellows) as 0.5 FTE per current Medicare rules. For Medicare-unweighted counts, all resi-
dents (including fellows) are counted equally as 1 FTE.
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gram, which funds public and private nonprofit institu-
tions of higher learning to provide leadership training in
maternal and child health. Although this is not a com-
prehensive list of training opportunities, it serves to
demonstrate the breadth of experiences offered through
a number of less well-known federal programs.

Private or Industry-Sponsored GME Funding
More recently, pharmaceutical and medical device compa-
nies have supported a few GME positions in particular
specialties. In 2006, a program to fund additional derma-
tology GME positions with funds from both the specialty
society and pharmaceutical companies was announced.
The program was withdrawn when concerns were raised
about the potential influence of industry on residents.
The Accreditation Council for Continuing Medical Edu-
cation (ACCME) has developed and revised Standards of
Commercial Support and has grappled with many of the
same issues that GME is starting to face.14 The experi-
ences gleaned from the continuing medical education
community can be applied to GME policy development
pertaining to funding issues, and thereby further solidify
the relationship between these components of lifelong
learning.

Cross Subsidy From Patient Care Revenue
The largest source of funding for GME in all specialties,
however, continues to be cross-subsidies from patient-
care revenue from private payers; however, these funds
are not specifically designated for GME. In 2001, the US
Bureau of Health Professions estimated Medicare pro-
vides 40%, Medicaid provides 10%, and the Bureau of
Health Professions provides 1% of GME financing; 49%
of GME financing is provided by “other” sources.15

Transparency and Decoupling Indirect Medical Education
(IME)
Congress recognized the need to increase payment to
tertiary care hospitals that care for more severely ill,
complex patients because of the limitations of the DRG
payment methodology.16 The ratio of residents to beds
was used as a proxy for determining which hospitals
cared for these patients. Unfortunately, until there were
BBA caps, hospitals were also given a financial incentive
to increase the number of residency positions irrespec-
tive of whether they cared for more complex patients.
Calculating IME on the basis of resident numbers creates
financial incentives which can distort GME and the phy-
sician workforce. Thus, another mechanism may be
more effective at addressing costs because of patient
complexity without inducing these unintended conse-
quences.

Care for indigent patients, clinical research, and spe-
cialized services and technology for complex patients
continue to be important regional and national needs
that need adequate financing. Disproportionate share
funding provides some support for indigent care at many
teaching hospitals serving large proportions of unfunded
or public sector patients. However, these funds have also
been reduced over time by the BBA. Additional mech-

anisms should be developed to support the costs of these
missions.

Given the substantial public funding directed toward
GME, the products of this funding may face increased
scrutiny. Traditional measures, such as the knowledge
and skills of those being trained, will continue to be
relevant. Greater accountability for the quality of
care being delivered within GME-funded teaching set-
tings is also likely. Finally, it will be increasingly impor-
tant to demonstrate that GME funding results in an
appropriate supply of physicians, trained in needed spe-
cialties and geographically distributed to ensure that the
health needs of diverse populations across all U.S. com-
munities are well served.

AN ALL-PAYER GME TRUST FUND
Although society in general and all payers, including
Medicare, benefit from GME, Medicare and Medicaid
cannot and should not continue to be the only payers to
designate substantive funding specifically to support
GME. The participation of all payers, both public and
private, in financing GME should be encouraged, and a
mechanism should be developed to ensure an equitable
and openly acknowledged contribution from all parties.
Medicare would be able to reduce its burden in financing
GME if the private sector began to pay its fair share.

An all-payer GME trust fund has been proposed that
will create many benefits.17 A national GME trust fund
could eliminate distortions in the physician workforce
caused by the current Medicare funding methodology
and develop mechanisms for financing residency posi-
tions that will best meet the evolving physician work-
force needs of the United States. The total number of
residency positions financed can be based on national
workforce needs. Funding could be more flexible to
support education in ambulatory and community sites
for residents in primary care specialties. Also, GME sup-
port could be provided to all specialties, including pedi-
atrics, pediatric medical subspecialties, and pediatric
surgical specialties, on the basis of need.

Some concerns about a national all-payer GME
trust fund include an increase in the cost of employ-
ment-based and directly purchased health insurance;
these costs are currently being partially borne by
Medicare and other payers who support GME. An
all-payer trust fund could potentially reduce a teach-
ing hospital’s incentive to care for Medicare patients;
however, it is very unlikely that a teaching hospital
would adopt such a strategy or policy given the dom-
inant role of Medicare as a payer.

Allocation of funds also could be a divisive issue. A
centralized planning body that allocates GME funds to
each hospital and/or specialty could become highly po-
liticized and also may be insensitive to signals from the
health care market, leading to the training of an exces-
sive number of physicians in certain specialties. Use of a
market mechanism may be more flexible and responsive
to actual societal requirements for physicians.
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DISTRIBUTING GME FUNDS TOMEETWORKFORCE NEEDS
AND DEMANDS
Using a market mechanism for distributing GME funds
has many advantages.18 Such a system would be respon-
sive to market demand for physicians and make resi-
dency programs and their sponsoring institutions more
responsive to the educational needs of their residents.
This system also may improve accountability of GME
expenditures.

A proposed market mechanism would be a portable
authorization system that would allocate GME funds for
direct medical education costs to accredited residency
programs on the basis of the selection of the program by
qualified students or residents; thus, the funding would
follow the residents to their program. The total number
of positions to be funded would be set by a public-private
health care workforce policy body on the basis of na-
tional workforce requirements. A portable authorization
system will not directly address geographic maldistribu-
tion of physicians. Thus, continuing support for pro-
grams such as the National Health Service Corps and
state-level scholarship, loan forgiveness, and incentive
programs remain essential to address this problem.

FINANCING PEDIATRIC SUBSPECIALTY GME
Pediatric medical subspecialists and surgical specialists
have an essential role in improving pediatric care by
generating new knowledge through clinical and basic
science research, in educating other pediatric practitio-
ners, and in providing specialized pediatric services. Be-
cause of concerns about an excessive number of adult
subspecialty physicians, Medicare GME support for sub-
specialty training was cut in both amount and duration
of support, and some have advocated eliminating sup-
port altogether. However, not all subspecialties have an
excess of physicians, and there is a need for more phy-
sicians in some pediatric subspecialties. Thus, stable and
reasonable mechanisms of support for subspecialty GME
are required.

IF PUBLIC SUPPORT OF GME IS NOT SUSTAINED
Budgetary pressures on the Medicare trust fund and on
federal and state governments have led to greater efforts
to reduce or eliminate public funding for GME. Policy
makers note that Congress intended that the Medicare
hospital trust fund’s role as the primary funding agent of
GME was to be temporary. Elimination of public funding
for GME would mean that residency education would
have to be supported by cross-subsidies from patient care
revenues, leading to a greater focus on service delivery
and revenue generation, and resulting in less teaching
and less oversight by faculty. Given the high educational
debt already owed by medical school graduates, charging
tuition for GME would put medical education out of
reach for students from poor or middle-class back-
grounds and could drive students away from more
poorly reimbursed specialties, such as primary care, and
from communities with underserved populations.

CONCLUSIONS
GME benefits society through the education of highly
skilled physicians and the delivery of clinical services by
resident physicians. All payers should support the direct
costs of GME through a national GME trust fund. In the
absence of an all-payer national GME system, Medicare
and Medicaid funding for GME should be maintained,
and the CHGME PP should be fully funded. The services
of resident physicians who are fully licensed should be
reimbursed by all payers for who do not explicitly fund
their share of GME costs. Distribution of GME funds
across specialties and across training settings should be
linked to the health workforce needs of the population.
GME programs should be prepared to demonstrate
accountability for the quality of resident education/
training and the quality of care provided by the resi-
dents.

RECOMMENDATIONS

1. Because GME is a public good, federal and state gov-
ernments should continue their support of GME.

Strategies

A. Until an all-payer GME trust fund is established,
the CHGME PP should be fully funded by the
federal government at a level of funding that
would approach what Medicare provides in DME
and IME payments, per resident on average, to all
teaching hospitals.

B. Medicare DGME and IME adjustment funding
should be maintained.

C. Chapters of the American Academy of Pediatrics
should lobby for Medicaid GME funding in their
states.

2. Health care services provided by licensed residents
should be reimbursed.

Strategy

A. Physicians who are fully licensed and in GME
programs should be permitted to bill payers for
health care services they provide if the payer does
not explicitly fund their share of GME costs.

3. All health care payers, including Medicare and Medic-
aid, should contribute equitably to a fund that supports
the direct costs of GME, including resident salaries and
benefits, faculty teaching time, and overhead and pa-
tient care expenses directly related to residency educa-
tion.

Strategies

A. A GME trust fund should be established that is
supported by all payers and overseen by a sound,
independent, national physician-workforce-plan-
ning body with pediatric representation.

B. Subspecialty fellowship training and general pediat-
rics research fellowship training should receive
adequate support from the GME financing system,
including funding from the NIH and other federal
agencies, as appropriate.
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C. Any mechanism for distributing GME funds
should ensure that resident physicians are edu-
cated in specialties that reflect the needs of the
population and should also be sensitive to pro-
moting the educational needs of resident physi-
cians to ensure quality health care in the future. A
portable authorization system for use by gradu-
ates of accredited US medical schools and other
qualified recipients is a potential mechanism to
distribute funds to residency programs to finance
the direct costs of GME.

4. GME programs in Medicare PPS-exempt children’s
hospitals should receive a level of support per resi-
dent equivalent to that of other teaching hospitals for
their GME activities.

Strategies

A. To ensure quality pediatric GME with stable
funding, the CHGME PP should be funded as an
entitlement or through multiyear, guaranteed
appropriation, rather than an annual discretion-
ary appropriations process.

B. Education programs in Medicare PPS-exempt chil-
dren’s hospitals should be included in a reformed
national GME financing system.

5. The distribution of GME funds needs to be directed to
cover the costs of educational activities and to satisfy
public demands for transparency and accountability.

Strategies

A. GME funding should be paid to the entities that
incur the costs of residency education, including
community sites.

B. GME funds must be directed toward GME, and
should not be included in capitation payments for
clinical services.

C. Distribution of Medicare IME funds should be
uncoupled from the number of residents at a
teaching hospital. Funds that primarily support
noneducational missions of teaching hospitals, in-
cluding indigent care, clinical research, and spe-
cialized services and treatment programs, should
be distributed through alternative mechanisms
that provide stable funding for these important
missions.

D. Applying the experiences from the Accreditation
Council for Continuing Medical Education and the
continuing medical education community, the Ac-
creditation Council for GME, the American Medical
Association, and other organizations involved in
GME should work together to develop guidelines for
industry support of GME that assures the quality of
GME and protects residents from undue industry
influence during residency education.

E. The Accreditation Council on GME and its Pedi-
atric Review Committee and the American Board
of Pediatrics should collect educational outcome

data to assess the quality of GME and its relation-
ship to GME funding.

6. GME funding should be used to help achieve pediat-
ric workforce goals, as determined by the pediatric
community.

Strategies

A. Funding for primary care training programs, such
as Title VII, needs to be increased to meet the
needs of children in underserved communities.

B. Flexibility in GME funding should be increased to
enhance diversity and address geographic maldis-
tribution by mechanisms such as revisiting the
BBA caps on residency programs.

C. Because pediatric subspecialty physicians play a
critical role in the development and application of
new knowledge in health care for children and
the education of future pediatricians, mechanisms
should be in place to ensure adequate support to
educate an appropriate supply of subspecialty
physicians.

D. Financial disincentives to education in ambulatory
care sites, particularly in underserved communities,
should be eliminated.

E. The relationship between GME funding policy
and the pediatrician workforce should be studied.

7. Representatives from pediatrics must be active partic-
ipants in all significant deliberations and decision-
making processes pertaining to GME financing.
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POLICY STATEMENT

Financing of Pediatric Home Health
Care*
Committee on Child Health Financing, Section on Home Care

ABSTRACT
In certain situations, home health care has been shown to be a cost-effective
alternative to inpatient hospital care. National health expenditures reveal that
pediatric home health costs totaled $5.3 billion in 2000. Medicaid is the major
payer for pediatric home health care (77%), followed by other public sources
(22%). Private health insurance and families each paid less than 1% of pediatric
home health expenses. The most important factors affecting access to home health
care are the inadequate supply of clinicians and ancillary personnel, shortages of
home health nurses with pediatric expertise, inadequate payment, and restrictive
insurance and managed care policies. Many children must stay in the NICU, PICU,
and other pediatric wards and intermediate care areas at a much higher cost
because of inadequate pediatric home health care services. The main financing
problem pertaining to Medicaid is low payment to home health agencies at rates
that are insufficient to provide beneficiaries access to home health services. Al-
though home care services may be a covered benefit under private health plans,
most do not cover private-duty nursing (83%), home health aides (45%), or home
physical, occupational, or speech therapy (33%) and/or impose visit or monetary
limits or caps. To advocate for improvements in financing of pediatric home health
care, the American Academy of Pediatrics has developed several recommendations
for public policy makers, federal and state Medicaid offices, private insurers,
managed care plans, Title V officials, and home health care professionals. These
recommendations will improve licensing, payment, coverage, and research related
to pediatric home health services.

INTRODUCTION
The home of the pediatric patient is an appropriate and often preferred site for the
provision of health care services to address a wide range of conditions. According
to national estimates,1 more than 500 000 children use home health services in the
United States.* Children receiving home health care have a diverse array of
diagnoses, severity levels, and complications. The 4 most common diagnoses are
cerebral palsy, failure to thrive, developmental delay, and preterm birth, account-
ing for approximately 15% of the pediatric home health population. Although
many children receiving home health care depend on technology, the vast ma-
jority do not.2 Research also reveals that young children are more likely to receive
home health care than are older children and adolescents.1

Over the past 20 to 30 years, the demand for pediatric in-home services has
grown substantially as a result of several factors including the increased survival of
preterm infants, trauma patients, and those treated in PICUs; medical and surgical
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treatment advances; miniaturization and simplification
of life-sustaining equipment; family preferences for
home versus hospital care; and cost-containment pres-
sures to limit or avoid hospital stays. Moreover, home
health care has been shown to be a cost-effective alter-
native to inpatient hospital care.3–5 Today, the range of
services provided to children in the home has broadened
to include not only rehabilitative care but also intrave-
nous administration of antimicrobial agents and other
medications, parenteral nutrition, nasogastric or enter-
ostomy feedings, peritoneal dialysis, wound care, oxy-
gen and mechanically assisted ventilation, chronic pain
management, complex medical and surgical care, psy-
chosocial support, respite, and hospice care. Registered
nurses are the primary providers of pediatric home
health care under the direct supervision of the physi-
cian.6 Other health professionals providing in-home care
to children are physical and occupational therapists,
speech pathologists, medical social workers, nutrition-
ists, licensed practical/vocational nurses, home health
aides, and personal care aides.

National health expenditure data reveal that pediatric
home health costs totaled $5.3 billion in 2000. This
represents one fifth of all home health expenditures
but less than 1% of all children’s health expenditures.
On average, the per-child cost of home health care
was $9421 and ranged from a low of $70 to a high of
$136 969. By far, Medicaid was the major payer of pe-
diatric home health care (77%), followed by other public
sources (22%). Private health insurance and families
each paid less than 1% of pediatric home health expen-
ditures.1

The American Academy of Pediatrics (AAP) recog-
nizes the growing trend to provide health care services
for children in their homes. The AAP has issued a policy
statement for the provision of home health care services6

and also a guide on the management of pediatric pa-
tients in the home.2 To advocate for improvements in
the financing of pediatric home health care, the AAP has
developed this financing policy statement for its mem-
bers, public policy makers, federal and state Medicaid
officials, private insurers, managed care officials, Title V
officials, and home health care professionals. It contains
recommendations for improving public and private in-
surance coverage, payment, and authorization policies.

GENERAL ACCESS PROBLEMS
Access to pediatric home health care services is inade-
quate throughout most of the United States. The most
important factors affecting access to home health care
are the inadequate supply of clinicians and ancillary
personnel, shortages of home health nurses with pedi-
atric expertise, inadequate payment, and restrictive in-
surance and managed care policies.7 As a result, many
home health agencies and hospital-run home health

programs have reduced or eliminated their pediatric
home health capacity in the last few years.

Unfortunately, health care financing policies have not
kept pace with the changing demand and complexity of
pediatric home health care. As a result, children requir-
ing home health services are at risk of receiving inade-
quate care at home and experiencing life-threatening
disease and other medical complications; serious injury;
more frequent readmission to hospitals; higher health
care costs; and excessive family burden. Many children
must stay in the NICU, PICU, or other pediatric wards
and intermediate care areas at a much higher cost be-
cause of inadequate pediatric home health care services.

MEDICAID LIMITATIONS
Because more than three fourths of all pediatric home
health expenditures are paid for by Medicaid, under-
standing the limitations of Medicaid’s home health care
policies is critical. Unlike private health insurance, Med-
icaid provides a comprehensive home health benefit for
children that includes part-time or intermittent nursing
services, home health aide services, medical supplies and
equipment, and, at states’ option, physical, occupational,
and speech therapy. Although states are able to limit the
amount, duration, and scope of coverage of home health
services for adults, these limits, because of requirements
in the Early Periodic Screening, Diagnostic, and Treat-
ment (EPSDT) service, cannot apply to children, pro-
vided the services are determined by the state to be
medically necessary. In addition, states wanting to en-
hance their home health benefit package or increase
eligibility to children from higher-income families can
seek a home and community-based waiver. Fifty states
are currently implementing such waivers. States also
have the option of extending regular Medicaid eligibility
to children who would have been eligible for Supple-
mental Security Income and Medicaid if they received
their care in a nursing home or hospital under the “Katie
Beckett” or Tax Equity and Fiscal Responsibility Act
(TEFRA) eligibility option,8 and 20 states have elected to
use this option.

The main financing problem that pertains to Medicaid
is low payment. Specifically, Medicaid agencies have
been criticized for paying home health agencies at rates
that are insufficient to provide beneficiaries with access
to home health services. In many states, families com-
plain that they are unable to secure nurses to fill all of
the hours determined to be medically necessary. Corre-
spondingly, home health agencies report difficulties re-
cruiting and retaining qualified nurses because of low
payment rates, payment delays, and restrictive policies
regarding overtime. Not surprisingly, many home health
agencies simply do not accept Medicaid referrals. Faced
with these problems, families have attempted to hire
their own independent nurses but have reportedly con-
fronted significant payment obstacles. In addition, pedi-
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atricians report that state Medicaid agencies and their
contracted managed care organizations seldom allow
them to bill for home visits, telephone care payment, or
the time required for oversight and coordination of
home health care plans despite the existence of codes for
these services.

Other complaints about pediatric Medicaid concern
restrictive interpretations of medical necessity and ben-
efit definitions that follow adult home health care stan-
dards. Still other complaints include excessive paper-
work and time required for authorization, retrospective
denials, and increasingly long waits to gain eligibility for
home, community-based, and TEFRA waivers, particu-
larly in the last few years with state budget difficulties.

STATE CHILDREN�S HEALTH INSURANCE PROGRAM
LIMITATIONS
Among states operating non-Medicaid State Children’s
Health Insurance Program (SCHIP) plans, home health
coverage is much more generous than private health
insurance. Of the 36 states with non-Medicaid SCHIP
plans, only 1 state does not cover home health services.
Approximately one quarter of these states impose visit
limits, and copayments or coinsurance are rarely
charged.9 Little has been written about SCHIP authori-
zation and payment limits, but because most SCHIP
plans rely on the same administrative infrastructure as
Medicaid, more stringent limits seem inevitable.

PRIVATE HEALTH INSURANCE LIMITATIONS
The extent of home health coverage under employer-
sponsored health insurance plans is not well known. A
1998–1999 study of commonly sold health maintenance
organization and preferred provider organization prod-
ucts in each state found that almost all plans covered
home health services. However, 83% did not cover pri-
vate-duty nursing, 45% did not cover home health
aides, and more than one third did not cover home-
based physical, occupational, or speech therapy. In
this study, almost half of the plans imposed visit (typi-
cally 60 visits) or monetary limits, and the most often
used cap was $5000. Condition exclusions were also
imposed in two thirds of plans, usually for impairments
not caused by illness or injury and less often for devel-
opmental disabilities and neurologic or mental health
disorders.10

Children covered in nongroup plans seldom have
home health coverage. Many of these children’s parents
seek support from their state’s Title V program for chil-
dren with special health care needs and, depending on
the child’s condition and family income, may be eligible
for gap-filling home health services. It is not unusual for
families with inadequate private insurance coverage to
terminate employment to gain Medicaid eligibility for
their child.

Many private health insurance carriers and managed

care plans, especially those with strong case manage-
ment programs, will authorize home health care when it
is perceived to be a cost-effective alternative to institu-
tionalization or outpatient treatment. However, autho-
rizations are often for less than the services deemed
medically necessary by the child’s physician and the
home health care agency. As with Medicaid, authoriza-
tion delays and retroactive denials are common in the
private health insurance industry.

RECOMMENDATIONS

Licensure
To ensure that eligible children have access to high-
quality pediatric home health care, all states should reg-
ulate in-home services through comprehensive licensure
laws that define and regulate the provision of all home
health services performed by appropriately licensed and
pediatric-trained personnel and all personal care services
paid for by third-party payers. Until all states have ef-
fective licensure laws and regulations for home health
agencies, the Joint Commission on Accreditation of
Healthcare Organizations and/or Community Health Ac-
creditation Program should enforce the credentialing re-
quirement for contracts with all third-party payers, in-
cluding Medicaid. Licensure laws should include the
following requirements:

1. All home health services must be provided under a
physician-approved plan of care that is reviewed ev-
ery 60 days and revised as often as required by
changes in the patient’s condition.

2. The roles of attending physicians, home health
agency clinical staff, and insurance and plan case
managers should be clearly differentially defined. All
agency personnel must have training to meet the
needs of patients.

3. Physicians, home health agencies, third-party pay-
ers, and managed care plans should use the recom-
mendations published by the AAP in Guidelines for
Pediatric Home Health Care2 for the purpose of de-
termining the frequency and duration of home
health services. Because few scientific studies have
been conducted on the effectiveness of home health
care for specific pediatric conditions, medical neces-
sity standards should be based on professional stan-
dards of care for children or consensus pediatric ex-
pert opinion. Coverage of home health care should
not be denied unless there is conclusive scientific
evidence that proves that the prescribed home health
care is ineffective.11

4. Licensure for unique community-based programs
that compliment care in the home should be adopted
to meet the child’s needs and provide access to nec-
essary health services. This includes, but is not limited
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to, medical day care, respite care, educational centers,
and transitional care (hospital-to-home care).

Payment

1. Insurers and plans must adequately reimburse
home health agencies, nurses, and physicians for pe-
diatric home health visits and home care planning
and oversight. Home health care payments must be
increased to permit home health agencies to attract
and retain appropriately credentialed clinicians and
ancillary personnel for pediatric intermittent care
and shift care (private duty) as well as to cover the
indirect costs of clinical management and support
for in-home staff. Payment adjustments must also
take into account the costs associated with prepara-
tion and continuing education of nurses in pediatric
competencies, intensive care, and technological
skills.

2. Insurers and plans must permit physicians to bill for
prolonged oversight services, telephone calls, and on-
line consultations to ensure comprehensive and con-
tinuous care for vulnerable children when direct pa-
tient contact is unnecessary. In addition, insurers and
health plans must reimburse for case management to
help maintain a medical home.12

3. Payment must be offered to home health agencies,
nurses, and physicians that is sufficient to enable
them to deliver pediatric home health care consistent
with pediatric medical standards.

4. The Centers for Medicare and Medicaid Services must
conduct a comprehensive analysis of the adequacy of
each state’s Medicaid home health care payment
rates, taking into consideration the complexity of the
states’ current pediatric home health care patients.

5. Payment for durable medical equipment must not
be bundled into payment for visits or into pros-
pective payment arrangements for intermittent
care.

6. Payment for community-based care must be provided
by Medicaid, SCHIP, and/or private health insurance
companies when cost-effectiveness is evident.

Coverage

1. Private health insurers and non-Medicaid SCHIP
plans must be encouraged to offer more comprehen-
sive coverage of home health services for children
(including foster children), including private-duty
nursing, home health aides, therapies, durable med-
ical equipment, and respite care.

2. Enrollment caps and waiting periods in Medicaid
and TEFRA must be reduced or eliminated for chil-
dren who are medically in need of home health
services.

3. Arbitrary limits on the number of days of coverage
must be eliminated. Services should not be discontin-
ued without the order of a physician.

4. Public and private third-party payers must clarify
and standardize their coverage plans/benefit pack-
ages for children who need pediatric in-home services
with input from the AAP, including the definitions
of “medical necessity” and “home and community-
based.” Medical necessity must be defined to include
services that assist in achieving, maintaining, or re-
storing health and functional capacity; are appropri-
ate for the age and developmental status; and will
take into account the specific needs of the child.

5. New and expanded funding mechanisms must be
established to support respite care for families with
children who have complex medical problems that
require long-term home care and families who must
continue to work, preferably through Medicaid and
Title V. Respite care for primary caregivers must be
included in all pediatric home health care benefits.13

Coverage for “respite” inpatient stays must also be
covered at the appropriate level of care when there
are no available qualified home health professionals
within the geographic area.

6. Coverage of hospice and palliative services must be
available in all pediatric home health care benefit
packages so that parents of terminally ill children can
obtain therapeutic services for their child even
though the odds of survival are minimal.

7. Early intervention services must be covered as pre-
scribed by a physician.

8. Medical day care must be covered.

Research

1. The adequacy of Medicare’s prospective payment sys-
tem for home health care should be examined as a
model for financing of pediatric home health care
under Medicaid and private insurance.

2. A comprehensive analysis of the adequacy of public
and private payment rates for pediatric home health
care should be conducted.

3. A study of the impact of inadequate access to pediat-
ric home care should be conducted as it relates to
hospital and other health care service utilization, re-
hospitalization rates, costs, family stress, and family
satisfaction. Also, a study should be performed to
determine if access to quality pediatric home health
care will reduce overall costs of care.

4. A study that demonstrates the benefits of home care
in relation to the Olmsted Act, which requires states
to provide community-based services to individuals
for whom institutional care is inappropriate, should
be conducted.
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5. Support for ongoing development of pediatric home
health care standards, including a definition of med-
ical necessity, should be encouraged.

CONCLUSIONS
Pediatric home care involves the delivery of medical care
in the home to children who are ill, recovering, or dis-
abled. It can be as simple as dressing changes or as
complex as providing mechanical ventilation. The ben-
efits of home care for children are many, including hav-
ing the child cared for in the familiar surroundings of a
home environment, continued access to social support
such as friends and siblings, better growth and develop-
ment, and less cost compared with continued hospital-
ization. Implementing the recommendations outlined in
this statement will enhance access to high-quality pedi-
atric home health care.
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Fireworks-Related Injuries to Children

ABSTRACT. An estimated 8500 individuals, approxi-
mately 45% of them children younger than 15 years, were
treated in US hospital emergency departments during
1999 for fireworks-related injuries. The hands (40%), eyes
(20%), and head and face (20%) are the body areas most
often involved. Approximately one third of eye injuries
from fireworks result in permanent blindness. During
1999, 16 people died as a result of injuries associated with
fireworks. Every type of legally available consumer (so-
called “safe and sane”) firework has been associated with
serious injury or death. In 1997, 20 100 fires were caused
by fireworks, resulting in $22.7 million in direct property
damage. Fireworks typically cause more fires in the
United States on the Fourth of July than all other causes
of fire combined on that day. Pediatricians should edu-
cate parents, children, community leaders, and others
about the dangers of fireworks. Fireworks for individual
private use should be banned. Children and their fami-
lies should be encouraged to enjoy fireworks at public
fireworks displays conducted by professionals rather
than purchase fireworks for home or private use.

ABBREVIATION. CPSC, US Consumer Product Safety Commis-
sion.

OVERVIEW

Fireworks are devices designed for the purpose
of producing a visible or audible effect by com-
bustion, deflagration, or detonation.1 Every

year, US residents celebrate the Fourth of July and
other festive occasions with fireworks. As a result, in
1999, an estimated 8500 individuals, approximately
45% of them children younger than 15 years, sus-
tained fireworks-related injuries requiring emer-
gency medical treatment.2,3 Since 1994, the annual
number of people receiving emergency medical
treatment for fireworks-related injuries has de-
creased by about one third.3,4 The hands (40%), eyes
(20%), and head and face (20%) are the body areas
most often involved.2 About one third of eye injuries
from fireworks result in permanent blindness.5
Burns account for more than half of fireworks-re-
lated injuries,2 and lacerations, contusions, and abra-
sions are also common.1,2,6–8 During 1999, 16 people
died as a result of injuries associated with fireworks.2

Under regulations promulgated by the US Con-
sumer Product Safety Commission (CPSC) in 1976,
any firecracker containing more than 50 mg of explo-
sive material is banned, although aerial devices may

contain up to 130 mg of powder charge. In addition,
CPSC regulations include fuse burn time limits, cau-
tionary labeling requirements, and criteria to prevent
tipover and blowout of devices. Additional regula-
tions address requirements for certain reloadable
tube and aerial shell fireworks and the stability of
multiple-tube devices.4

Consumer fireworks, formerly known as “Class C”
fireworks and often inappropriately referred to as
“safe and sane” fireworks, include fountains and
candles that shoot out sparks or flaming balls, rock-
ets with sticks (called “bottle rockets,” because it is
customary to stand them in a soda bottle for igni-
tion), other rockets, firecrackers, sparklers, and
smoke devices. These are permitted under federal
regulation, and their sale is regulated by state and
local authorities.7 At present, 10 states ban all con-
sumer fireworks, and 5 additional states ban all con-
sumer fireworks except sparklers, “snakes,” or other
novelty items.9

In addition to ongoing injury surveillance, the
CPSC conducts a special study each year of fire-
works-related injuries requiring emergency medical
care that occur around the Fourth of July.2,4,6 The
1999 CPSC study found that one third of the fire-
works-related injuries were caused by firecrackers,
approximately 10% of which were illegal. Almost
20% of the injuries were from rockets. Notably, spar-
klers, which are mistakenly believed to be safe by
many consumers, caused 10% of these fireworks-
related injuries.2 Although most sparkler-related in-
juries are minor burns and corneal abrasions, spar-
klers can reach temperatures greater than 1000°F at
the tip and can cause serious burns by igniting cloth-
ing.1,5,8 One study found that two thirds of injuries
from sparklers occurred among children 5 years and
younger.8 A case-control study designed to control
for the popularity of various devices found firecrack-
ers and aerial devices to be associated with the great-
est risk of injury. It also found that the highest chance
of injury requiring hospitalization occurred with il-
legal and homemade devices.7 Half of the fireworks-
related eye injuries and an even higher proportion of
those resulting in permanent blindness or enucle-
ation are caused by bottle rockets.5 Every type of
consumer firework has been associated with serious
injury or death.1,8

Malfunctions of consumer fireworks account for
only a small percentage of injuries. In one study, the
injured child was a bystander in 26% of cases, and
adult supervision was present in 54% of cases.8
Therefore, not letting children ignite fireworks and

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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providing adult supervision while using fireworks
are inadequate injury prevention strategies.

In addition to medical and related costs directly
and indirectly attributable to fireworks injuries, fire-
works cause significant property damage. In 1997,
20 100 fires, which resulted in $22.7 million in direct
property damage, were caused by fireworks.10 In a
typical year, fireworks cause more fires in the United
States on the Fourth of July than all other causes of
fire combined on that day.10 The considerable losses
of life, health, and property are almost entirely pre-
ventable by the removal of all fireworks from the
hands of everyone except professional pyrotechni-
cians. Injuries resulting from public fireworks dis-
plays are rare. States that ban all consumer fireworks
have significantly lower rates of fireworks-related
injuries and fires.1,5 Where local jurisdictions ban
fireworks, there is frequent crossover to nearby com-
munities that permit them, so the effectiveness of
such local regulation is limited.8 Education does not
appear to decrease the rate of injuries in states where
consumer fireworks are permitted.7

RECOMMENDATIONS
1. Pediatricians should educate parents, children,

community leaders, and others about the dangers
of fireworks. Children and their families should
be counseled to attend public fireworks displays
rather than purchase fireworks for home use.

2. Public sales, including those by mail or Internet
order, of all fireworks should be prohibited. Ide-
ally, this should be done on a national level by
federal law or CPSC regulation. International im-
portation of fireworks for private use should also
be banned. Sales to professional pyrotechnicians
for the purpose of creating public displays would
be exempt.

3. The private use of fireworks should be banned.
Pediatricians should work to increase the number
of communities and states that ban the private use
of all fireworks.

4. Accurate surveillance and reporting of fireworks-
related injuries, deaths, and fires must be contin-
ued.

5. Additional research should be conducted to iden-
tify factors that have contributed to the recent
decrease in the number of fireworks-related inju-
ries. This information would be helpful in efforts
to promote continued improvement in this and
perhaps other injury problems.
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Folic Acid for the Prevention of Neural Tube Defects

ABSTRACT. The American Academy of Pediatrics en-
dorses the US Public Health Service (USPHS) recommen-
dation that all women capable of becoming pregnant
consume 400 mg of folic acid daily to prevent neural tube
defects (NTDs). Studies have demonstrated that pericon-
ceptional folic acid supplementation can prevent 50% or
more of NTDs such as spina bifida and anencephaly. For
women who have previously had an NTD-affected preg-
nancy, the Centers for Disease Control and Prevention
(CDC) recommends increasing the intake of folic acid to
4000 mg per day beginning at least 1 month before con-
ception and continuing through the first trimester. Im-
plementation of these recommendations is essential for
the primary prevention of these serious and disabling
birth defects. Because fewer than 1 in 3 women consume
the amount of folic acid recommended by the USPHS,
the Academy notes that the prevention of NTDs depends
on an urgent and effective campaign to close this preven-
tion gap.

ABBREVIATIONS. NTDs, neural tube defects; USPHS, US Public
Health Service; CDC, Centers for Disease Control and Prevention;
MRC, Medical Research Council; IOM, Institute of Medicine; AAP,
American Academy of Pediatrics.

BACKGROUND

Neural tube defects (NTDs) are among the
most common birth defects contributing to
infant mortality and serious disability.

NTDs, which include anencephaly, spina bifida, and
encephalocele, occur in approximately 1 of 1000
births in the United States.1 An estimated 4000 preg-
nancies are affected with NTDs each year. More than
one third of these pregnancies are spontaneously lost
or electively terminated; thus, about 2500 infants per
year are born with an NTD. The results of 2 random-
ized controlled trials and several observational stud-
ies showed that 50% or more of NTDs can be pre-
vented if women consume a folic acid–containing
supplement before and during the early weeks of
pregnancy2,3 in addition to the folate in their diet.
Based on a synthesis of these data, the US Public
Health Service (USPHS) and Centers for Disease
Control and Prevention (CDC) recommendations
were developed.4,5 Because the evidence for folic acid
prevention evolved over time, there are two separate
recommendations: one for women who have no his-
tory of a previous NTD-affected pregnancy and one

for women who have had a previous NTD-affected
pregnancy.

WOMEN WITH NO HISTORY OF A PREVIOUS
NTD-AFFECTED PREGNANCY

Of children with an NTD, 95% are born to couples
with no family history of these defects. Evidence to
date suggests that supplementation with a multivi-
tamin containing 400 (0.4 mg) mg of folic acid pre-
vents the occurrence of .50% of NTDs when it is
taken before conception and continued throughout
the first trimester of pregnancy.5 The USPHS recom-
mends that all women of childbearing age who are
capable of becoming pregnant take 400 mg of folic
acid daily.5 Implementing this recommendation may
provide the opportunity for primary prevention of
50% or more of these serious disabling birth defects.
Regular and ongoing ingestion of folic acid by
women of childbearing age is necessary because ap-
proximately half of the pregnancies in the United
States are unplanned,6 and neural tube closure oc-
curs during the first 4 weeks of gestation.7 Despite
the publication of the USPHS recommendation in
September 1992, a 1998 poll showed that 70% of
women aged 18 to 45 years still are not following the
USPHS recommendation.8

WOMEN WHO HAVE HAD A PREVIOUS
NTD-AFFECTED PREGNANCY

Among US couples who have had a child with an
NTD, the recurrence risk is 2% to 3% in subsequent
pregnancies.9 In 1991, the Medical Research Council
(MRC) Vitamin Study Group reported the results of
a well-designed, prospective, randomized trial of fo-
lic acid supplementation for the prevention of NTDs
in pregnancies of women who had a previous child
with an NTD, and the CDC published its recommen-
dations for consumption of 4000 (4 mg) mg of folic
acid.4 The results of the MRC study conclusively
demonstrated that a daily dosage of 4000 mg of folic
acid, in addition to folate in the diet, before and
during early pregnancy resulted in a 71% reduction
of recurrence of NTDs. The addition of other vita-
mins to the dosage of folic acid did not reduce the
risk further. Use of multivitamins without folic acid
did not result in a reduced risk for NTDs. The MRC
study did not explore the possible benefit of a dosage
lower than 4000 mg of folic acid. However, an earlier
nonrandomized study conducted in the United
Kingdom suggested that a lower dosage, 360 mg
daily, resulted in a comparable reduction of recur-
rence of NTDs.10 Although adverse maternal or fetal
effects of a daily 4000 mg dosage of folic acid were

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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not detected by the MRC study, the small size of the
study groups precluded detection of uncommon ad-
verse effects.

FOLATE AND FOLIC ACID
Folic acid, also known as pteroylmonoglutamic

acid, is a synthetic compound used in dietary sup-
plements and fortified foods. The term folate includes
all compounds that have the vitamin properties of
folic acid—including folic acid and naturally occur-
ring compounds in food.11 The average diet in the
United States contains 200 mg of naturally occurring
food folate, which is less bioavailable than folic ac-
id.12 Additional intake of foods rich in folate could
raise the average intake, but it has not been demon-
strated that increased consumption of food folate
would prevent NTDs as effectively as a daily vitamin
supplement containing 400 mg of folic acid. A small
comparison study suggests that blood folate concen-
trations are increased much more by folic acid sup-
plementation than by naturally occurring food folate
in the diet.13 Economic and social circumstances may
make an adequate increase in dietary folate difficult
or unlikely, and the behavioral change required
among a large fraction of women may take years to
achieve.

Folic acid is a water-soluble vitamin that has no
known toxicity. However, higher doses of folic acid
can correct the anemia of vitamin B12 deficiency (per-
nicious anemia), which might be an important clue to
the presence of vitamin B12 deficiency in some in-
stances. Folic acid does not prevent the neurologic
consequences of vitamin B12 deficiency, and, for this
reason, the USPHS recommendation cautioned that
intake of folate should be not .1000 mg per day.
However, the Institute of Medicine (IOM) Food and
Nutrition Board recently set the tolerable upper in-
take limit of synthetic folic acid at 1000 mg, thus
eliminating food folate from the calculation.14 Be-
cause pernicious anemia rarely occurs before the age
of 50 years, it is likely to be rare among women
consuming folic acid during the reproductive years.
Folic acid has been consumed by about a quarter of
all women for many years and extensively during
later pregnancy without apparent adverse effects;
however, studies that definitively address the ques-
tion of maternal and fetal safety of folic acid are not
available.

The IOM Food and Nutrition Board’s recom-
mended dietary allowance (RDA) for folate is 400 mg
for adults and 600 mg for pregnant women.14 To
reduce the risk for NTDs, the IOM recommended
that women capable of becoming pregnant consume
400 mg of folic acid daily from fortified foods, vita-
min supplements, or a combination of the two. This
is in addition to the naturally occurring folate ob-
tained from a varied diet.14 The majority of multivi-
tamin preparations contain 400 mg of folic acid.
These preparations are available over the counter
and are already being taken by about 30% of non-
pregnant women aged 18 to 45 years in the United
States.8 Tablets containing folic acid alone are avail-
able over the counter in dosages up to 800 mg but the
availability is very limited when compared with

multivitamin preparations. Folic acid tablets in a
1000 mg dose are available by prescription only. This
preparation is most frequently utilized by women
who are taking 4000 mg because of a previous NTD-
affected pregnancy.

In March 1996, the Food and Drug Administration
mandated that enriched cereal-grain products be for-
tified with 140 mg of folic acid per 100 g of flour.15

This measure increases the proportion of women
who consume the USPHS-recommended daily dos-
age of 400 mg of folic acid only an additional 3%,
because this fortification level will provide the aver-
age woman only an additional 100 mg of folic acid
per day (unpublished data, 1992).

RECOMMENDATIONS
1. Prevention for Women With No History of a Pre-

vious NTD-Affected Pregnancy. The American
Academy of Pediatrics (AAP) endorses the
USPHS recommendation that all women of child-
bearing age who are capable of becoming preg-
nant should consume 400 (0.4 mg) mg of folic acid
daily. Because of the high rate of unplanned preg-
nancies in the United States, the AAP encourages
efforts at devising a program of food fortification
to provide all women a daily intake of 400 mg of
folic acid. In the absence of optimal fortification,
the AAP encourages women to consume 400 mg of
folic acid daily in addition to eating a healthy diet.
At present, the most convenient, inexpensive, and
direct way to meet the recommended dosage is by
taking a multivitamin containing 400 mg of folic
acid, but efforts to increase the availability of folic
acid-only supplements should be encouraged for
women who prefer not to take multivitamins. Be-
cause the risk for NTDs is not totally eliminated
by folic acid use, routine prenatal screening for
NTDs is still advisable.

2. Prevention for Women Who Have Had a Previous
NTD-Affected Pregnancy. Women with a history
of a previous pregnancy resulting in a fetus with
an NTD should be advised of the results of the
MRC study. During times in which a pregnancy is
not planned, these high-risk women should con-
sume 4000 (4 mg) mg of folic acid per day. How-
ever, they should be offered treatment with 4000
mg of folic acid per day starting 1 month before
the time they plan to become pregnant and
throughout the first 3 months of pregnancy, un-
less contraindicated. Women should be advised
not to attempt to achieve the 4000 mg daily dosage
of folic acid by taking over-the-counter or pre-
scription multivitamins containing folic acid be-
cause of the possibility of ingesting harmful levels
of other vitamins, for example, Vitamin A.17 It
should be noted that 4000 mg of folic acid did not
prevent all NTDs in the MRC study. Therefore,
high-risk patients should be cautioned that folic
acid supplementation does not preclude the need
for counseling or consideration of prenatal testing
for NTDs.

3. Prevention for Other High-Risk Persons. No inter-
vention or observational studies address prevention
for other high-risk persons. Women with a close
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relative (eg, sibling, niece, or nephew) who has an
NTD (risk is approximately 0.3% to 1.0%), women
with type 1 diabetes mellitus (risk is approximately
1%), women with seizure disorders being treated
with valproic acid or carbamazepine (risk is approx-
imately 1%), and women or their partners who have
an NTD (risk may be 2% to 3%)18 and are planning
a pregnancy should discuss with their physician the
risk for an affected child and the advantages and
disadvantages of increasing their daily periconcep-
tional folic acid intake to 4000 mg.

4. Public Health Programs: Supplementation, Sur-
veillance, and Food Fortification. The AAP rec-
ommends that the Department of Health and Hu-
man Services expeditiously devise and implement
an educational program to prevent folic acid–pre-
ventable NTDs throughout the use of supple-
ments, fortified foods, or a combination of both.
The program should support surveillance of effec-
tiveness and adverse outcomes to further refine
the effective folate dose and mechanisms of ac-
tions. In light of the recent IOM recommendation,
the AAP also encourages additional efforts at de-
vising a program of food fortification with folic
acid to provide all women capable of becoming
pregnant a daily intake of 400 mg of folic acid.
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Follow-up Management of Children With Tympanostomy Tubes

ABSTRACT. The follow-up care of children in whom
tympanostomy tubes have been placed is shared by the
pediatrician and the otolaryngologist. Guidelines are
provided for routine follow-up evaluation, perioperative
hearing assessment, and the identification of specific
conditions and complications that warrant urgent otolar-
yngologic consultation. These guidelines have been de-
veloped by a consensus of expert opinions.

PROPOSED GUIDELINES
1. The initial postoperative follow-up examination

of the child in whom a tympanostomy tube has
been placed should be performed by the otolar-
yngologist to verify the patency and functional
status of the tube. This postoperative visit is usu-
ally performed within the first month after place-
ment of the tube. Problems related to tubal pa-
tency and function can be addressed at this visit,
past or present communication needs can be as-
sessed, and a strategy can be outlined regarding
the management of future otitis media episodes.

2. The baseline hearing status of any child who has
middle ear disease severe enough to warrant the
placement of a tympanostomy tube needs to be
determined. An audiologic evaluation should be
performed postoperatively if normal hearing was
not established preoperatively. The techniques
and goals of the audiologic evaluation vary de-
pending on the age and cooperation level of the
child. Children who are too young to be tested by
behavioral audiologic means (generally children 6
months and younger) can be assessed by oto-
acoustic emission or brainstem auditory evoked
response testing. Children with persistent conduc-
tive or sensorineural hearing loss after placement
of tympanostomy tubes require additional diag-
nostic workup.

3. Because the average functional duration of a stan-
dard “short-term” ventilation tube has been esti-
mated to range between 6 and 18 months with a
mean of 13 months, follow-up examinations of
children with tympanostomy tubes should be per-
formed at intervals no longer than 6 months. Such
interval ear examinations may be performed by
the otolaryngologist or the pediatrician with doc-
umented communication (eg, letter, fax, e-mail)
between the 2 physicians regarding the child’s
otologic status.

4. Complete tympanic membrane healing, adequate
eustachian tube function, and normal hearing af-
ter extrusion or removal of the tympanostomy
tube should be established before discharge from
the otolaryngologist’s care.

5. Some children with tympanostomy tubes may re-
quire referral to the otolaryngologist before
planned interval examinations. These include but
are not limited to:

• Children with chronic, recurrent, or unrespon-
sive otorrhea;

• Children with hearing deterioration, balance
difficulties, or persistent otalgia;

• Children in whom perforation, cholesteatoma,
or other structural disease of the tympanic
membrane is suspected (distinguishing such
from myringosclerosis can sometimes be diffi-
cult);

• Symptomatic children with documented tym-
panostomy tube obstruction from cerumen, dry
secretions, or granulation tissue;

• Symptomatic children in whom a previously
placed tympanostomy tube cannot be visual-
ized;

• Children in whom an extruded tympanostomy
tube cannot be removed from the ear canal;

• Children with a documented medialized tym-
panostomy tube (a tube that has migrated into
the middle ear space);

• Children who have retained a tympanostomy
tube for more than 2 years;

• Children whose ears are difficult to examine
because of external ear canal stenosis, as seen in
some children with Down syndrome and other
craniofacial syndromes; and

• Children with preexisting sensorineural hear-
ing loss, documented language or develop-
mental delay, or special needs in whom the
additional conductive hearing compromise as-
sociated with a nonfunctional tympanostomy
tube could be particularly debilitating.
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ERRATUM

Several errors occurred in a figure in the policy statement “Health Care Super-
vision for Children With Williams Syndrome,” which appeared in the May 2001
issue of Pediatrics (2001;107:1192–1204). In Fig 2, first column, the 11th row heading
under Medical Evaluation should read “Musculoskeletal Eval,” and the 12th row
heading should read “Pneumovax.” In the footnotes, the explanation with the
double dagger should read “If hypercalciuria is found, 2 repeated urine studies of
the calcium-creatinine ratio (morning and afternoon) should be performed. If the
level is still elevated, repeat measurement of the serum calcium level and perform
renal ultrasonography for nephrocalcinosis. Assess dietary calcium intake.21” The
explanation for the abbreviation O should read “Objective . . .”
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Forgoing Life-Sustaining Medical Treatment in Abused Children

ABSTRACT. A decision to forgo life-sustaining medi-
cal treatment (LSMT) for a critically ill child injured as
the result of abuse should be made using the same cri-
teria as those used for any critically ill child. The parent
or guardian of an abused child may have a conflict of
interest when a decision to forgo LSMT risks changing
the legal charge faced by a parent, guardian, relative, or
acquaintance from assault to manslaughter or homicide.
If a physician suspects that a parent or guardian is not
acting in a child’s best interest, further review and con-
sultation should be sought in hopes of resolving the
conflict. A guardian ad litem who will represent the
child’s interests regarding LSMT should be appointed in
all cases in which a parent or guardian may have a
conflict of interest.

ABBREVIATIONS. LSMT, life-sustaining medical treatment;
AAP, American Academy of Pediatrics.

Pediatricians, pediatric subspecialists, and pedi-
atric surgeons caring for a severely abused
child who is supported with life-sustaining

medical treatment (LSMT) face many difficult deci-
sions. One potential concern may be how to proceed
when the child apparently will survive with seri-
ously disabling neurologic deficits or with continued
reliance on LSMT, such as a ventilator. Moreover, a
parent or guardian may have a conflict of interest
when a decision to forgo LSMT risks changing the
legal charge faced by a parent, guardian, relative, or
acquaintance from assault to manslaughter or homi-
cide.

Conflict of interest from a parent or guardian
should not arise if a child is declared brain-dead. The
declaration of death based on brain death criteria is
not dependent on the cause of the brain injury. Brain
death is a clinical determination based on established
criteria, supplemented (if necessary) by cerebral flow
studies, electroencephalograms, and other ancillary
tests.1,2 In cases of abuse, given the likelihood of
criminal prosecution, it may be prudent to supple-
ment the clinical determination of brain death with
an ancillary test, such as a cerebral flow study.

FORGOING LSMT
LSMT encompasses all interventions that may pro-

long the life of the patient. These may include car-
diopulmonary resuscitation, respiratory and circula-
tory support, artificially administered nutrition and

hydration, and medications, such as antibiotics.3 De-
cisions to forgo LSMT for a critically ill child whose
injuries are the result of abuse should be made using
the same criteria as those used for any critically ill
child. These criteria include the reasonable medical
certainty that LSMT will fail to maintain the child’s
life or the disproportionate burden of treatment in
the face of irremediable and severe brain or other
injury.3–6 The primary consideration in forgoing
LSMT ought to be the best interest of the child after
carefully weighing the benefits and burdens of con-
tinued treatment. Decisions to forgo LSMT in cases
of severe brain injury should not be limited to chil-
dren in a persistent vegetative state.3,6

RESOLUTION OF CONFLICT
The parent or guardian may be suspected or ac-

cused of the assault or may be protecting a friend or
family member who is suspected or accused of the
assault. If a physician suspects that a parent or
guardian is not acting in a child’s best interest, it is
appropriate to seek further review and consultation
in hopes of resolving the conflict. The hospital ethics
committee may be one mechanism of conflict reso-
lution. However, the complex legal issues may force
the conflict into court.7 Even so, an ethics committee
consultation may be useful to assure the hospital
administration and other interested parties that the
hospital staff has pursued all possible avenues before
asking for a court hearing. The hospital attorney also
will need to be aware of the conflict to safeguard the
interests of the hospital.

Parents and guardians often retain the right of
making medical decisions, such as forgoing cardio-
pulmonary resuscitation or other LSMT, despite be-
ing suspected, accused, or even convicted of child
abuse. Court proceedings that appoint a guardian ad
litem for the purpose of protecting the abused child
often limit the role of the guardian to determine
appropriate placement of the child after discharge. A
separate court proceeding may be necessary to ask
for the appointment of a guardian ad litem for med-
ical decisions—an appointment made necessary
given the parent or guardian’s conflict of interest for
making such decisions. The physician should im-
press on the judge that the request for the appoint-
ment of a guardian ad litem does not prejudge the
question of forgoing LSMT and that the guardian ad
litem could not make an informed decision without
visiting the child’s bedside to obtain a first-hand
understanding of the child’s condition.

Prosecutors may not support a decision to forgo
LSMT out of concern that the case against the alleged
abuser may be weakened. Furthermore, because the
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prosecutor may bring a charge of manslaughter or
murder after the child’s death, the prosecutor has an
apparent conflict of interest in arguing before the
court in favor of forgoing LSMT. It also may be
difficult to find a judge who is willing to hear a
request for appointing a guardian ad litem for med-
ical decision-making, given the notoriety that such
cases often bring. Finally, the application of pertinent
child abuse laws varies from state to state, county to
county, and judge to judge, making it difficult to
predict with any certainty the outcome of such court
proceedings. The American Academy of Pediatrics
(AAP) recommends the appointment of a guardian
ad litem in all cases of child abuse requiring LSMT in
which a parent or guardian may have a conflict of
interest.

FAMILY SUPPORT
Decisions to forgo LSMT should be based on com-

plete and compassionate communication with the
family. The AAP endorses the role of parents of
children receiving LSMT in helping to make these
determinations, even if one or both parents are sus-
pected of causing the injury.3,6 Regardless of the
cause, nature, and extent of a child’s injuries and of
the ongoing court proceedings, the parent(s) or
guardian(s) should be treated with respect, compas-
sion, and due consideration for privacy. As should
be the case for all critically ill children, appropriate
support for the parents should be offered, including
a bereavement counselor, chaplain, or other persons
identified by the parents as providing important psy-
chological and spiritual support.8

TISSUE AND ORGAN DONATION
Although forgoing LSMT does not require the per-

mission of the medical examiner or the district attor-
ney, the medical examiner should be involved early
and before the removal of LSMT in child abuse cases.
There may be physical evidence, such as photo-
graphs of the injuries, that preferably would be ob-
tained before the child’s death.

Federal and state regulations require that the par-
ent or guardian be given the option of tissue and
organ donation. However, the permission of the
medical examiner is absolutely necessary for tissue
and organ procurement to take place, as valuable
evidence may be altered or lost in the process. If
tissue and organ donation are options, the physician
should introduce the idea and then request that a
person who is trained and comfortable in discussing
tissue and organ donation describe the options and
answer the family’s questions. In addition, the med-
ical examiner should be encouraged to attend the
tissue and organ procurement to ensure that appro-
priate evidence is collected rather than routinely
deny permission for procurement.9,10

RECOMMENDATIONS
1. Pediatricians, pediatric subspecialists, and pediat-

ric surgeons should be aware of the legal and
ethical issues in caring for children who have been
seriously injured as a result of abuse.

2. Regardless of the cause, nature, and extent of a
child’s injuries, the parent(s) or guardian(s)
should be involved, as appropriate, in all aspects
of the child’s care and treated with respect and
due consideration for their privacy.

3. Decisions to forgo LSMT for a critically ill child
whose injuries are the result of abuse should be
made using the same guidelines as those used for
any critically ill child.

4. A guardian ad litem for medical decision making
should be appointed in all cases of child abuse
requiring LSMT in which a parent, guardian, or
prosecutor of the alleged abuser may have a con-
flict of interest.

5. The medical examiner’s office should be involved
early and before forgoing LSMT. Local procedures
for collecting evidence and performing postmor-
tem examinations should be developed to allow
for organ and tissue donation.
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Clinical Report—Forgoing Medically Provided
Nutrition and Hydration in Children

abstract
There is broad consensus that withholding or withdrawing medical
interventions is morally permissible when requested by competent
patients or, in the case of patients without decision-making capacity,
when the interventions no longer confer a benefit to the patient or
when the burdens associated with the interventions outweigh the ben-
efits received. The withdrawal or withholding of measures such as
attempted resuscitation, ventilators, and critical care medications is
common in the terminal care of adults and children. In the case of
adults, a consensus has emerged in law and ethics that the medical
administration of fluid and nutrition is not fundamentally different
from other medical interventions such as use of ventilators; therefore,
it can be forgone or withdrawn when a competent adult or legally
authorized surrogate requests withdrawal or when the intervention no
longer provides a net benefit to the patient. In pediatrics, forgoing or
withdrawing medically administered fluids and nutrition has been
more controversial because of the inability of children to make auton-
omous decisions and the emotional power of feeding as a basic ele-
ment of the care of children. This statement reviews the medical, eth-
ical, and legal issues relevant to the withholding or withdrawing of
medically provided fluids and nutrition in children. The American Acad-
emy of Pediatrics concludes that the withdrawal of medically adminis-
tered fluids and nutrition for pediatric patients is ethically acceptable
in limited circumstances. Ethics consultation is strongly recom-
mended when particularly difficult or controversial decisions are be-
ing considered. Pediatrics 2009;124:813–822

INTRODUCTION

Decisions to withhold or withdraw life-sustaining treatment from crit-
ically or terminally ill children are commonly made in US and Canadian
hospitals.1–4 Most children who die in American hospitals do so after
critical care interventions are withheld or withdrawn.5–8 The American
Academy of Pediatrics (AAP) has stated that it supports allowing the
withholding and withdrawing of a medical intervention when the pro-
jected burdens of the intervention outweigh the benefits to the child.9

The AAP has also stated that treatment decisions regarding an infant
should be based on the judgment that the infant will derive net benefit,
concluding that medical treatment that is judged to be harmful, of no
benefit, or “futile” is inappropriate and should not be offered or pro-
vided.10 Although decisions about withholding or withdrawing treat-
ments when death is at hand are difficult, a broad consensus has
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emerged that decisions to withhold or
withdraw medical interventions are
ethically and legally acceptable in
many circumstances, and these deci-
sions fall within the authority of par-
ents or guardians in consultation with
the child’s physician.9 Nevertheless,
the withholding or withdrawing of the
medical provision of fluids and nutri-
tion for children remains controver-
sial, in large measure because of the
strong emotional and social symbol-
ism associated with feeding children.
At the same time, there are situations
in which medical provision of fluids
and nutrition may fail to benefit a child
or create a level of burden that cannot
be justified by whatever benefit might
accrue. In the treatment of adults, the
President’s Commission11 and a num-
ber of professional organizations, in-
cluding the American Medical Associa-
tion,12 the American Academy of
Neurology,13 the American Nurses As-
sociation,14 the Hospice and Palliative
Nurses Association,15 and the Ameri-
can Academy of Hospice and Palliative
Medicine,16 support the authority of
adult patients or their surrogate
decision-makers to withhold or with-
draw medically administered fluids
and nutrition. The American College of
Physicians has declared the medical
administration of fluids and nutrition
to be a medical intervention subject to
the same principles of decision-
making as all other medical interven-
tions.17 Appellate court decisions also
consistently equate the decision-
making process surrounding medi-
cally provided fluids and nutrition with
other forms ofmedical treatment, sup-
porting the authority of surrogates to
forgo or withdraw medically provided
fluids and nutrition when there is no
longer net benefit to the patient.18 The
AAP statement on forgoing life-
sustaining treatment mentions medi-
cally provided fluids and nutrition
among interventions that can be with-
held.9 Nevertheless, pediatricians are

often uncertain about the ethical and
legal propriety of these decisions, the
conditions under which such a deci-
sion would be appropriate, and how to
communicate about this issue with
families, colleagues, and staff. The pur-
pose of this report is to review the
medical, social, ethical, and legal is-
sues involved in these decisions and to
provide guidance to parents, guard-
ians, and clinicians regarding the con-
ditions under which medically pro-
vided fluids and nutrition can be
withheld or withdrawn from infants,
children, and adolescents who lack
decision-making capacity.

USE OF TERMINOLOGY AND SCOPE
OF REPORT

Medically provided fluids and nutrition
are commonly used in pediatric prac-
tice for a wide variety of acute and
chronic conditions. Fluids and nutri-
tion provided through intravenous
catheters and nasogastric, nasojeju-
nal, and gastrostomy tubes have saved
and maintained the lives of countless
children. In this report, the provision of
fluids and nutrition via medical de-
vices is distinguished from the provi-
sion of food and drink to children who
are capable of eating and drinking. The
AAP considers it a fundamental princi-
ple that children who are hungry or
thirsty, who are capable of oral intake,
and for whom there are no medical
contraindications to eating and drink-
ing should be given food and fluids by
mouth. The focus of this clinical report
is children who depend on fluids and
nutrition delivered through medical
devices for their survival.

Given this focus, we will use the term
“medically provided nutrition” rather
than “food” and “withholding medi-
cally provided nutrition” rather than
“starvation.” The term “food” elicits
images of eating, chewing, tasting, and
swallowing along with the pleasures
and social connotations that accom-

pany those actions, failing to distin-
guish these from the technical process
of delivering hydration and nutrition
throughmedical devices. Receiving flu-
ids and nutrition through a tube or in-
travenous catheter is not the same as
eating ameal. Likewise, the term “star-
vation” fails to accurately characterize
the experience of patients for whom
medically provided fluids and nutrition
are withheld, implying an element of
suffering that is rarely present when
medically provided nutrition is with-
drawn.19 When medically provided flu-
ids and nutrition are withheld, death
does not occur from starvation but as
a result of dehydration and the pa-
tient’s underlying condition. Reports
on adult patients who have died after
refusing nutrition and hydration have
consistently shown that these patients
do not appear to suffer but experience
peaceful deaths.20–23 In fact, before the
development of medical means for
providing nutrition or hydration, the
cessation of eating and drinking fre-
quently represented the means by
which elderly individuals experienced
a “natural” death from old age.24

ETHICAL DECISION-MAKING

The clear consensus that has emerged
over the last few decades is that med-
ical interventions can be withheld or
withdrawn when refused by compe-
tent patients or by surrogate decision-
makers on behalf of patients who lack
decision-making capacity. Surrogate
decision-makers are expected to base
their decisions on what they believe
the patient would have wanted or,
in the absence of knowledge of the pa-
tient’s wishes, a determination of the
relative benefits and burdens.

The contemporary test in pediatrics
for whether an intervention is ethi-
cally appropriate is the best-interest
standard—a weighing of expected
burdens and benefits of that interven-
tion for a particular child. Although the

814 FROM THE AMERICAN ACADEMY OF PEDIATRICS



benefits, risks, and burdens to family,
care providers, and society are rele-
vant considerations in many cases, the
primary focus should always be on the
child’s welfare. Other considerations
may become determinative when the
intervention offers minimal or no ben-
efit to the child.

A number of commentators have ar-
gued that fluids and nutrition are dif-
ferent from other medical interven-
tions, because they represent basic
forms of care that can never be with-
held or withdrawn, especially from
children.25–29 A mother’s letdown reflex
at the cry of her infant illustrates the
deep and complex bond between par-
ent and child and the importance of
feeding offspring as an integral ele-
ment of nurturing them. Food and wa-
ter are essential to life, play an impor-
tant role in social and cultural rituals,
and are frequently used to reward,
punish, or demonstrate love. For many
people, having a well-fed child is a sign
of a “good” parent, along with keeping
their child warm, clean, and safe.30,31

Although the important symbolic
meaning of feeding and eating is ac-
knowledged, the provision of fluids
and nutrition via medical technology is
different in important ways from pro-
viding food or drink to a hungry or
thirsty child.23 Children who cannot eat
and drink, cannot experience the plea-
sure of chewing and tasting, cannot
enjoy the social aspects of sharing
food and the social pleasures of meal-
time, cannot detect hunger or thirst, or
cannot experience nurturing through
feeding have different needs that may
ormay not bemet through themedical
provision of fluids and nutrition. The
medical provision of fluids and nutri-
tion requires tubes, pumps, special
formulas, monitoring for adverse ef-
fects and complications, and, fre-
quently, surgical procedures.

Medically provided fluids and nutrition
represent medical interventions. Simi-

lar to most other medical interven-
tions, the medical provision of fluids
and nutrition carries with it the poten-
tial for adverse effects and discomfort,
including dyspnea, fluid overload,
widespread edema with potential skin
breakdown, systemic and local infec-
tion, fluid and electrolyte imbalance,
thrombosis, pain, organ damage, and
nutritional excesses and deficiencies.
The rate of complications of enteral
feeding can be as high as 76%.32,33

Similar to other medical interventions,
medically provided fluids and nutrition
may or may not be appropriate, de-
pending on the goals of treatment.34 Al-
though the benefits of this technology
commonly outweigh its risks when
used temporarily as an aid to healing
or to maintain a quality of life accept-
able to patients and their families, the
consideration of burdens and benefits
remains the basis for determining the
appropriateness of this and all other
medical interventions. Therefore, med-
ically provided fluids and nutrition can
be withheld or withdrawn under the
same 2 conditions that justify the with-
holding or withdrawing of other medi-
cal interventions:

● when a competent person has re-
fused the intervention; or

● in the case of persons who have
never possessed decision-making
capacity or the absence of some in-
dication of a previously competent
patient’s preferences, when a sur-
rogate decision-maker, in consulta-
tion with the physician, has come to
the conclusion that the expected
burdens of the intervention to the
patient exceed the potential benefit
to the patient.

Any determination of relative burdens
and benefits related to medically pro-
vided fluids and nutrition must occur
within the context of other decisions
about the appropriate level of medical
support, provision of comfort care,
and the goals of medical interventions

given the patient’s underlying condi-
tion. This report will not discuss the
situation of the person with decision-
making capacity who has chosen to
forgomedically provided fluids and nu-
trition, because the response to that
situation is clear, and it is infrequently
encountered in pediatric practice.
However, there are several situations
in which medically provided fluids and
nutrition might fail to provide a net
benefit to the pediatric patient.

SITUATIONS IN WHICH THE
BURDENS OF TREATMENT
OUTWEIGH THE BENEFITS

The provision of medically provided
fluids and nutrition is morally optional
if it does not provide a net benefit to
the child. This section will discuss sev-
eral situations in which medically pro-
vided fluids and nutrition may not pro-
vide net benefit to a child. These
situations are offered as examples and
are not intended to encompass every
possible scenario in which medically
provided fluids and nutrition might fail
to provide net benefit to a child. The
argument that medically provided
fluids and nutrition may be forgone
in such children is not an argument
that it should or must be forgone. In
the absence of net benefit to the
child, other considerations become
relevant, and parents should be
granted wide discretion in providing
or withholding medically provided
fluids and nutrition.

Some children may be unable to eat
and drink permanently as the result of
severe congenital or acquired central
nervous system (CNS) injuries. For
children with sufficient awareness to
experience benefits from continued ex-
istence, long-term medically provided
nutritional support might be poten-
tially beneficial. However, for children
who never possessed consciousness
or fail to regain consciousness, ques-
tions may arise about whether long-
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term medically provided nutrition and
hydration ultimately benefit the child.
Althoughmedically provided fluids and
nutrition may be beneficial while the
diagnosis and prognosis remain un-
certain and treatment is provided in
hope of recovery, the decision to con-
tinue medically provided fluids and nu-
trition should be based on whether the
child ultimately derives a net benefit
from the continuation of treatment.29

Children who are rendered comatose
from a severe CNS injury or diseasemay
transition to a persistent vegetative
state, “a clinical condition of complete
unawareness of the self and environ-
ment, accompanied by sleep-wake cy-
cleswith either complete or partial pres-
ervation of hypothalamic and brainstem
autonomic functions,” within several
weeks.35 A defining characteristic of indi-
viduals in a persistent vegetative state is
the complete lack of awareness of them-
selves or their environment. Such pa-
tients are incapable of experiencing ei-
ther pleasure or suffering and, thus, do
not consciously experience any benefit
from continued existence. Recent esti-
mates suggest that there are between
14 000 and 35 000 adult and pediatric pa-
tients who are in a vegetative state.36

Some individuals in a vegetative state
may recover consciousness, although
the probability decreases substantially
over time, and most of the few patients
who emerge from a vegetative state re-
main severely disabled.37 The term “per-
manent vegetative state” describes pa-
tients who remain vegetative for 12
months after traumatic injury or 3
months after a nontraumatic injury,
most commonly an anoxic-ischemic
event.38

Because individuals in a persistent
vegetative state are unaware of them-
selves and their environment, the pro-
vision of medically provided fluids and
nutrition does not confer them benefit
and may be withdrawn. Emerging so-
cial standards seem to support a deci-

sion to withhold or withdraw fluids
and nutrition from a person in a per-
sistent vegetative state. Population
surveys suggest that most Americans
would not want medically provided nu-
trition and hydration should they
themselves be in a persistent vegeta-
tive state,39–46 and most physicians
knowledgeable in this domain support
the option of withdrawing fluids and
nutrition for those in a persistent veg-
etative state.47 The application of a
“reasonable-person” standard would
suggest that a large majority of people
would not want to be kept alive in a
persistent vegetative state via any
means, including medically provided
fluids and nutrition, and that surro-
gate decision-makers should, there-
fore, be permitted to forgo such inter-
ventions on their behalf.48–50 It would
be a form of age discrimination to im-
pose on children the burdens and
quality of life rejected by the majority
of adults merely because they had not
achieved legally independent status
before their catastrophic injury.

This rationale does not necessarily ap-
ply to children in a “minimally con-
scious state,” a relatively new term for
patients who have limited conscious-
ness. In this condition, individuals have
reproducible ability to respond to
some limited environmental stimuli,
sometimes exhibiting behaviors such
as following a simple command, intel-
ligible verbalization, appropriate smil-
ing or crying, or reaching for an object.
These patients have some intermittent
awareness of themselves and their
surroundings and presumably can ex-
perience pleasure and pain, although
it may be impossible for observers to
assess subjective experiences such as
suffering.51 It is difficult or impossible
to understand the subjective experi-
ences of individuals who exist in this
condition, and it may be impossible to
draw firm conclusions about long-
term prognosis. Therefore, it is diffi-

cult to draw general conclusions about
whether individuals in this state would
or would not benefit from long-term
technical support.52 Because these in-
dividuals represent a group for whom
it might be particularly difficult to as-
sess level of awareness and determine
prognosis, decisions regarding the
withdrawal or withholding of medical
interventions on their behalf should be
made carefully, and caution must be
exercised that judgments are not inap-
propriately influenced by prejudice re-
garding disability.

Infants with congenital CNS malforma-
tions or prenatal injury who never pos-
sessed the capacity to feed orally rep-
resent a third group of neurologically
impaired children. Examples include
infants with anencephaly, hydranen-
cephaly, or profound perinatal as-
phyxia resulting in an inability to suck.
Artificial fluids and nutrition may be
essential to support many such infants
until a diagnosis and prognosis are
confirmed. If the diagnosis and prog-
nosis indicate that the infant will never
possess conscious awareness and the
capacity to feed orally, some would ar-
gue that the risks and potential bur-
dens of medically provided fluids and
nutrition could easily outweigh what
minimal benefit they would offer the
child.53

In any of these groups of children with
profound neurologic impairment, con-
tinued survival might be considered a
benefit by the family members, and
they may, therefore, choose to main-
tain their child’s medically provided
nutrition and hydration on that basis.
Conversely, the mere physical exis-
tence of a child who will never recover
consciousness or the ability to interact
with his or her environment may pro-
duce great sorrow and suffering for
some parents, siblings, and extended
family without any perceived compen-
satory benefit. Therefore, medical pro-
vision of fluids and nutrition in these
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circumstances cannot be said to ben-
efit the child (who will never person-
ally be capable of experiencing the
benefit of existence) and may not pro-
mote the interests of the child’s family.
Therefore, it is not ethically mandatory
to provide medically administered flu-
ids and nutrition to a child in a perma-
nent vegetative state or other condi-
tion that results in a permanent lack of
conscious awareness. For individuals
and parents who do not wish to forgo
medically provided fluids and nutrition
for ethical, religious, cultural, or med-
ical reasons, a decision to maintain
these support measures should be
honored. Although a decision to forgo
medically provided fluids and nutrition
is ethically permissible in some cir-
cumstances, it would almost never be
ethically required, and parents should
be allowed wide discretion in making
this decision.

Medically provided fluids and nutrition
can also be withheld or withdrawn
from children with other medical con-
ditions when the burdens of such in-
terventions are likely to exceed any po-
tential benefits. In the final stages of
the dying process, many individuals
will lose their ability to take fluids or
nutrition bymouth because of compro-
mised mentation, sedation, and/or
weakness. If a child is capable of expe-
riencing thirst or hunger, fluids and
nutrition can be an essential element
of palliative care. However, anorexia is
common at the end of life. A clear con-
sensus has emerged on the basis of
research and clinical reports that se-
riously ill or dying patients experience
little if any discomfort on withdrawal
of tube feedings, parenteral nutri-
tion, or intravenous hydration.54,55 In
fact, the adult experience suggests
that fasting, particularly in the set-
ting of terminal illness, may carry
significant benefits that include the
release of endorphins and creating a
feeling of well-being, ketone produc-

tion leading to hunger reduction, and
clearer thinking.32

Parents and care providers may wish
to consider withholding fluids and nu-
trition in the setting of terminal illness
whenmedically provided fluids and nu-
trition do not serve the goals of pro-
moting comfort (eg, in some children
with end-stage malignancies who are
unable or unwilling to take oral fluids
or food). In these circumstances, med-
ically provided fluids and nutrition
may not be comforting for the child
and may only serve to prolong the dy-
ing process.56 Indeed, providing fluids
and nutrition in these circumstances
may increase discomfort, and fasting
might enhance the well-being of the
patient through ketosis and endor-
phin production, decreasing symptoms
such as nausea, vomiting, diarrhea,
coughing, respiratory secretions, and
urine output and decreasing the meta-
bolic rate.32 Furthermore, the provi-
sion of some forms of fluids and nutri-
tion may be accompanied by other
burdens such as ongoing hospitaliza-
tion rather than home care and blood
draws to monitor electrolyte balance,
liver function, and evidence of sepsis.
Palliative care measures to manage
symptoms related to decreased oral
intake, such as dry mouth or de-
creased oral hygiene, are well estab-
lished and effective.57

Infants with a severe gastrointestinal
malformation or a disease that is de-
structive to a large portion of the gas-
trointestinal tract leading to total in-
testinal failure represent another
group for whom parents or legal
guardians might be provided the op-
tion of withholding or withdrawing
medically provided fluids and nutri-
tion. Although administration of total
parenteral nutrition may help such
children live for years, long-term total
parenteral nutrition, particularly in
the absence of any bowel function, is
associated with a high rate of compli-

cations such as infection and hepatic
dysfunction.58,59 More definitive treat-
ments, such as bowel transplants, are
currently associated with a significant
rate of severe morbidity and mortality
in young children.60,61 Because in some
cases the burdens may outweigh the
benefits to the child, withdrawal of
medically provided fluids and nutrition
is an acceptable, although difficult, op-
tion to consider, particularly when
technical complications, such as no
further central line access sites, con-
front the caregivers.29,58 For these pa-
tients, it is critical to ensure meticu-
lous attention to prevention and
treatment of discomfort.

Other conditions that are incompatible
with long-term survival and for which
significant burden is associated with
continued existence or available treat-
ment options might also create situa-
tions in which medically provided flu-
ids and nutrition may ethically be
withheld or withdrawn from a child.
For example, some infants are born
with heart defects that are ultimately
incompatible with survival beyond a
few months and for which transplant
is the only therapeutic option. Parents
may decide not to pursue the trans-
plant, choosing instead to optimize
their child’s comfort during his or her
short life. In these cases, medically
provided fluids and nutrition may not
serve the interests of the child. In par-
ticular, when congestive heart failure
is present, medically provided fluids
and nutrition can induce or worsen
fluid overload, leading to dyspnea, un-
comfortable abdominal distention and
associated nausea and vomiting, chest
pain, and massive edema with skin
breakdown. Should parents and care
providers choose to limit medically
provided fluids and nutrition, a com-
prehensive palliative care regimen
would be particularly important for
minimizing the suffering of the child.
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OTHER ETHICAL CONSIDERATIONS

Although withholding or withdrawing
medically provided nutrition and hy-
dration may be in a particular child’s
interests, children with disabilities
must also be protected from discrimi-
nation. Many children benefit from
medically provided fluids and nutri-
tion. Some individuals and groups
worry that “crossing a line” and per-
mitting the withdrawal of medically
provided fluids and nutrition in any
cases will place these vulnerable chil-
dren at risk of being neglected or de-
valued as social standards change.
They are concerned that if it seems ac-
ceptable to withhold fluids and nutri-
tion in children in a persistent vegeta-
tive state today, it may become
acceptable in the future to withhold
them from children with less severe
conditions who might be considered
burdensome to families or society. Al-
though this “slippery slope” concern is
important, it is not sufficiently weighty
to preclude the withdrawal of fluids
and nutrition in well-defined circum-
stances. Prohibiting the withdrawal of
fluids and nutrition in all cases to en-
sure protection against discrimination
would subject some children to un-
wanted and burdensome interven-
tions. Because these difficult decisions
to withdraw or withholdmedically pro-
vided fluids and nutrition are explicitly
justified on the basis of the welfare of
the child, the risk of abuse is substan-
tially reduced. Disability alone is not a
sufficient reason to forgo medically
provided fluids and nutrition. Deci-
sions about medically provided fluids
and nutrition should be made on the
same basis that all other medical deci-
sions are made—a determination
that, ultimately, the patient would ex-
perience sufficient benefit from the in-
tervention to justify any accompanying
burdens. That is, it would not be ethi-
cally justifiable to withdraw fluids and
nutrition from a child who was clearly

benefiting from these measures to re-
duce burdens on the family, society, or
the health care system.

One commonly expressed concern
about the withdrawal of fluids and nu-
trition is that it might cause significant
suffering. The clinical data (cited in the
previous section) do not support this
concern. For patients in a persistent
vegetative state or with other condi-
tions marked by the absence of con-
scious awareness, there can be no
experience of suffering. For chil-
dren in a terminal phase of illness,
“forced” feedings or nutrition may
cause more discomfort than their with-
drawal, particularlywhensymptomsare
carefully addressed through palliative
measures.

A final ethical consideration concerns
the role of parents or guardians in
decision-making about the withdrawal
of life-sustaining measures. Parents
who are seeking their children’s best
interests are usually the best decision-
makers for their children. Because of
the value-laden nature of the decision
to withdraw fluids and nutrition, this
option should only be pursued with the
full knowledge and support of a child’s
parents or legal guardian. Typically,
decisions of this nature are not urgent,
so parents, guardians, and care pro-
viders can wait to ensure the progno-
sis is correct and have time to fully
consider all of the options and the
ramifications of each available option.
Parents may want to consult with oth-
ers, including extended family, clergy,
and friends. Parents also may want
and should be encouraged to seek sec-
ond or third opinions about the prog-
nosis and the medical or ethical
aspects of their options. Ethics consul-
tation may help address the ethical is-
sues and should be available to fami-
lies. Decision-making in this sit-
uation should be accompanied by a
discussion about limiting other in-
terventions (such as cardiopulmo-

nary resuscitation and routine blood
draws), the practical aspects and lo-
gistics of withdrawing medically pro-
vided fluids and nutrition, and how
comfort will be ensured for everyone
involved. The decision to withhold or
withdraw medically provided fluids or
nutrition should be understood as an
important entry point into a broader
palliative care plan.62–64

It is also important to emphasize that
care providers must work within their
own ethical standards, and pediatri-
cians and other health care providers
should not be required to participate
in treatment plans to which they have
personal ethical objections. However,
when such an option is legal and ethi-
cal by societal standards, parents
must be made aware of the option and
a referral must be made to caregivers
who can assist them to further explore
and carry out their wishes. On the
other hand, although parental permis-
sion for the withdrawal of fluids and
nutrition is essential, it is not sufficient
if care providers do not believe such a
choice is ethically permissible. Care
providers may require support in un-
derstanding the reasons behind a par-
ent’s decision. Ethics consultation or
ethics committee involvement may be
valuable in these situations. In rare sit-
uations in which caregivers have a
strong basis for believing that continu-
ing or initiating medically provided flu-
ids and nutrition would be, on balance,
excessively burdensome to a child and
parents do not support the withhold-
ing or withdrawing of medically pro-
vided fluids and nutrition, health care
providers should seek the involvement
of an ethics consultant or ethics com-
mittee. Difficult choices are best made
when there is consensus between the
parents and care providers about the
best course of care, and the involve-
ment of an ethics consultant, ethics
committee, or palliative care consul-
tant may be especially helpful when
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there is disagreement surrounding
the appropriateness of medically pro-
vided fluids and nutrition.

LEGAL CONSIDERATIONS

Most legal cases that have addressed
the issue of withholding or withdraw-
ing fluids and nutrition have involved
adults, but several principles devel-
oped in these cases apply equally in
the pediatric setting. One area of legal
consensus is that medically provided
nutrition and hydration are medical
treatments and may be withheld or
withdrawn under the same conditions
as any other form of treatment.65–67 Vir-
tually every court case at the federal
appellate level has concluded that pro-
vision of artificial nutrition and hydra-
tion is amedical procedure, that it may
be forgone under appropriate circum-
stances as may any other procedure,
and that the fact that it involves basic
sustenance is not relevant to whether
it must be administered or may be for-
gone.65 In Cruzan v Director, Missouri
Department of Health, for example, the
US Supreme Court affirmed the view
that medically provided fluids and nu-
trition are medical interventions that
can be refused by a competent adult.68

The court thus rejected the “exception-
alism” often afforded to medically pro-
vided fluids and nutrition.

Federal regulations relevant to this de-
bate emerged after the public contro-
versy over the case of “Baby Doe” in
1983. Baby Doe was an infant with tri-
somy 21 who died after the decision by
his parents to withhold surgical repair
of esophageal atresia. In response,
Congress amended the Child Abuse
Prevention and Treatment Act (CAPTA)
in 1984 to include language requiring
state child protective services agen-
cies to have reporting mechanisms for
the withholding of treatment from in-
fants with severe disabilities.

The CAPTA stipulates that medical
treatment need not be provided “other

than appropriate nutrition, hydration,
and medication” when, in the physi-
cians’ reasonable judgment, any of 3
circumstances apply: (1) the infant is
chronically and irreversibly comatose;
(2) the provision of such treatment
would merely prolong dying, not be ef-
fective in ameliorating or correcting
all of the infant’s life-threatening con-
ditions, or would be “futile” in terms of
the infant’s survival; or (3) the treat-
ment would be “virtually futile” and “in-
humane.”69 Although this language
seems to advocate for the provision of
appropriate fluids and nutrition in
most cases, the AAP argues that medi-
cally provided nutrition and hydration
are “appropriate” when they serve the
interests of the child—in other words,
when they are expected to offer a level
of benefit to the child that exceeds the
potential burden to the child. The pur-
pose of this report is to define the ap-
propriate use of medically provided
fluids and nutrition, and in that sense,
the CAPTA seems consistent with the
guidelines provided in this report.70

Furthermore, the Baby Doe regulations
include no direct enforcement mecha-
nism but make states’ receipt of fed-
eral child abuse prevention program
funds contingent on having a reporting
mechanism in place. Therefore, the
regulations are directed to state-
funded child abuse prevention pro-
grams and were not intended as stan-
dards of physician or institutional
liability.29

Although there is no federal prohibi-
tion of carefully made decisions to
withhold or withdraw medically pro-
vided fluids and nutrition from chil-
dren, individual states may have spe-
cific regulations or case law that
address this issue. Physicians should
be familiar with state laws that may
influence their decisions regarding
the withholding or withdrawing of
medically provided fluids and nutrition
(state AAP chapters, state medical as-

sociations, or the AAP Division of State
Government Affairs can offer assis-
tance in obtaining this information).

CONCLUSIONS

It is ethically permissible to withdraw
medically provided fluids and nutrition
from infants, children, and adoles-
cents in selected circumstances. As a
general rule, medically provided fluids
and nutrition can be withheld or with-
drawn from a child when there is con-
sensus that the provision of fluids and
nutrition do not confer a net benefit to
the child. In addition, the AAP offers the
following general principles:

1. Children capable of safely eating
and drinking who show signs of
wanting to eat or drink should be
provided food and fluids.

2. Medically provided fluids and nutri-
tion constitute a medical interven-
tion that may be withheld or with-
drawn for the same types of
reasons that justify the medical
withholding or withdrawing of other
medical treatments.

3. Decisions about whether medical
interventions should be provided to
a child, including medically pro-
vided fluids and nutrition, should be
based on whether the intervention
provides net benefit to the child.

4. The primary focus in decision-
making should be the interests of
the child.

5. Although withholding or withdraw-
ing medically provided fluids and
nutrition may be morally permissi-
ble, it is not morally required.

6. Medically provided fluids and nutri-
tion may be withdrawn from a child
who permanently lacks awareness
and the ability to interact with the
environment. Examples of such
children include children in a per-
sistent vegetative state or chil-
dren with anencephaly. The diag-
nosis and prognosis should be
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confirmed by a qualified neurolo-
gist or other specialist with exper-
tise in the evaluation of children
with these conditions.

7. Medically provided fluids and nutri-
tion can be withdrawn from chil-
dren when suchmeasures only pro-
long and add morbidity to the
process of dying. In these situa-
tions, continued fluids and nutrition
often provide very limited, if any,
benefit and may cause substantial
discomfort. Some examples of chil-
dren in this group include those
with terminal illnesses in the final
stages of dying, infants born with
heart defects that are ultimately in-
compatible with survival beyond a
few months and for which trans-
plant is the only therapeutic option,
infants with renal agenesis, or in-
fants with a severe gastrointesti-
nal malformation or a disease
that is destructive to a large por-

tion of the gastrointestinal tract,
leading to total intestinal failure,
and whose parents have opted for
palliative care rather than intesti-
nal transplant.

8. Parents or guardians should be
fully involved in shared decision-
making with the physician and
health care team and should sup-
port the decision to withhold or
withdraw medically provided fluids
and nutrition. Parents should be re-
assured that their child will be kept
comfortable and should be in-
formed about the likely course of
events, including broad estimates
of when the child’s death is antici-
pated. Comprehensive palliative
care measures for the child, includ-
ing appropriate sedation and oral
hygiene, should be provided in this
situation.

9. Ethics consultation is strongly rec-

ommended when particularly diffi-
cult or controversial decisions are
being considered.
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POLICY STATEMENT  

 

AACAP/CWLA FOSTER CARE MENTAL HEALTH VALUES 
SUBCOMMITTEE- POLICY STATEMENT  

PREAMBLE 

In the past few years, significant attention has been given to the growing number of 
children who suffer needlessly because their emotional, behavioral, and developmental 
needs are not being met. All of us are being urged to take seriously the task of preventing 
mental health and/or substance use problems and providing services and supports for 
treating mental illness and/or substance use in children.  

Over the last few years, the Surgeon General's Report on Children's Mental Health and 
the UN Convention on the Rights of the Child have emphasized that treatment should be 
considered a basic right for children who suffer from an emotional/mental 
health/substance use problem and their families. This year, President Bush issued an 
executive order, the "New Freedom Initiative" (NFI) of June 18th, 2001, to identify and 
remove existing barriers to community living for persons with disabilities, including 
children with severe emotional disturbances. The NFI highlights the importance of "no 
wrong door" for accessing services and creating opportunity for children to receive 
community-based services within their local service systems. The President's announced 
plan to establish a National Commission on Mental Health will further support addressing 
the unmet emotional/mental health needs of children.  

Children served by the foster care system are coping with the events that precipitated 
their coming into care, while enduring the personal grief and trauma that accompany the 
loss of a family. Currently, over 500,000 children reside in foster care in the United 
States, and 85% of them are estimated to have an emotional disorder and/or substance use 
problem. Recognizing our common interest, the American Academy of Child and 
Adolescent Psychiatry (AACAP) and the Child Welfare League of America (CWLA) 
began an initiative in March 2001, to improve the design, delivery, and outcomes of the 
mental health and substance use services provided to children in foster care and their 
families. AACAP and CWLA have been joined by over 30 consumer and professional 
organizations, which have contributed their expertise and resources to this initiative. 

Our examination of the problem and the seriousness, intensity, prevalence, and urgency 
of the unmet needs of these children and their families substantiates our commitment to 
this initiative. Drawing on the values and principles already developed through such 
efforts as the systems of care, which focused on service delivery to children with serious 
emotional disturbances, the values and principles delineated in this document will guide 
our efforts to improve policies and practices in the various child-serving systems that 



serve children in foster care and their families. We believe such values and principles will 
drive practice in addressing the mental health and substance use needs of children and 
their families. This in turn will lead to other reforms in how local communities and the 
formal systems intersect around mental health, substance use, and child welfare issues to 
ensure and promote the well-being of children in foster care and their families.  

Our mutual interest is the emotional/mental health of children and their families. We 
must develop innovative and evidence-based assessment tools to identify children's 
emotional and/or behavioral problems as early as possible and to ensure that all children 
and their families have access to and receive evidence-based, effective mental health and 
substance use prevention/treatment services, and supports. We believe it is our 
professional responsibility to provide the most timely, appropriate, and effective 
prevention/treatment services and supports to children and their families to ensure the 
best outcomes. Key strategies for accomplishing these goals are:  

B keeping children and their families involved whenever possible;  
B providing the children with services and supports in their own community;  
B responding to their needs with staff who understand their culture and programs 

that are culturally relevant to children and their families; and  
B treating their mental health and substance use needs in a timely manner with 

professionals trained in the most effective prevention/treatment approaches.  

To this end, we agree to support and advocate for providing mental health and 
substance use prevention strategies, assessments, treatments, services, and supports 
designed for children in the foster care system and their families that abide by the 
following values and principles:  

I. Values 
Overarching Discussion Points: 
 

B Values are infused into a piece of work; principles are the key points that 
support the infused values.  

B Values are what drive the process. Principles result from the values; they 
make the process operational.  

B Values are the "why"; principles are the "how."  
B The values focus should be on mental health and substance use issues of 

children in foster care and their families.  
E. Suggested value concepts should support a child-focused approach to 

ensure that mental health and substance use services and supports are an 
integral component within foster care. 
 
VALUE: CHILD-FOCUSED MENTAL HEALTH AND 
SUBSTANCE USE SERVICES AND SUPPORTS  
Discussion Points:  

B Issues of attachment are considered significant to the 
emotional/mental health of children in all placement decisions.  



B The trauma children endure when moved from placement to 
placement is not conducive to normal development. It can 
adversely impact children and families.  

B When children are placed outside of the home it is important for 
services and/or supports to be provide not only to the child but also 
to the family of origin.  

B When placing children outside of the home, it is essential to help 
them create developmentally meaningful new attachments, while at 
the same time maintaining existing attachments whenever possible.  

B Children's view of how their emotional/mental health will be 
impacted by placement decisions should be represented (either by 
the child through their words or behavior or through representation 
by an adult whose primary role is to offer the child's perspective) 
in all proceedings in keeping with the age and maturity of the 
child.  

B The current child welfare system tends to be focused initially on 
the physical safety of the child while not adequately considering 
the impact of removal and placements on the child's 
emotional/mental health. To do so could prevent further 
emotional/mental health problems.  

B Practice Guidelines must be established to address not only the 
safety issues but also the emotional/mental/behavioral health need 
of children.  

B Foster care providers need information and resources to address 
the mental health and substance use needs of the children they 
serve. A process for monitoring that services are delivered in a 
timely and appropriate manner is necessary.  

B It is important that, while in care, the child and the birth family 
maintain contact. Assessment decisions need to be made to 
determine if the birth family can be in immediate and continuing 
contact (face to face visitation and/or by telephone) in order to 
decrease the severity of separation trauma. In addition, whenever 
possible, the birth parents and foster parents and/or other agency 
caregiver(s) should communicate with each other to maximize 
continuity and mutuality in accomplishing therapeutic goals.  

B Providing mental health intervention at the time of the initial 
placement and while in care is a means of preventing attachment 
disorders and/or the progression of already existing mental health 
and substance use problems. To ensure the child's emotional well-
being, assessments should be performed at regular intervals to 
determine if there are attachment issues emerging to be considered 
while the child is in care, when moving to another placement 
and/or moving to their permanent placement (i.e. home, adoption, 
long-term foster home).  



B Reunification with the family of origin may not always be the best 
option for the child and other options must be considered to ensure 
the physical and emotional well-being of the child.  

F. Suggested value concepts should support a family-driven approach to 
ensure that mental health and substance use services and supports are an 
integral component within foster care. 
 
VALUE: FAMILY-DRIVEN MENTAL HEALTH AND 
SUBSTANCE USE SERVICES AND SUPPORTS 
 
Discussion Points:  

B For child welfare services, a family-driven policy that does not 
compromise the child's safety is necessary.  

B The foster care system is currently focused on the child. To really 
meet the needs of the child, it should place greater emphasis on the 
family of origin. This family-centered approach could result in a 
major change of cultural/mindset within the current child welfare 
system.  

B The child welfare system is concerned with safety, permanency, 
and well-being. Every child should have a safe home as soon as 
possible preferably, but not necessarily with the family of origin.  

B To every extent possible, the biological family should be involved 
even when it is not the custodial family. 

G. Suggested value concepts should support a community-based approach.  
 
VALUE: INTEGRATION, COLLABORATION AND 
COORDINATION OF COMMUNITY-BASED MENTAL HEALTH 
AND SUBSTANCE USE SERVICES AND SUPPORTS WITH THE 
FOSTER CARE SYSTEM 
 
Discussion Points:  

B Mental health and substance use (behavioral health) services and 
supports should be readily available to children in foster care and 
their families.  

B Identify best practices in providing mental health and substance 
use services and supports to children in foster care and their 
families.  

B Health and behavioral health care providers must have a clear and 
defined role, driven by professional expertise and values, in 
treating children in foster care and their families.  

B To ensure child safety and achieve quality services and supports 
for children and their families, it is crucial to expand and increase 
the input of both community members and expert professionals.  

B In the child welfare system, the child is placed in a foster care 
environment, which is expected to address the child's safety and 
well-being. There may be difference in how states define safety. 



How local communities participate in setting the community 
standards further impacts the differences in definition.  

B The child's comprehensive health assessment must include the 
elements of the EPSDT screening and assessment, such as 
physical, dental, substance use, and mental health evaluations. It 
must also address issues of co-morbidity.  

B Foster parents must be informed of the mental health and substance 
use needs of the child that they are caring for. They must also be 
provided with education and information as to effective ways these 
needs can be met to support the key role foster parents have 
addressing the mental health and substance use needs of the child. 

H. Suggested values concepts should demonstrate sensitivity to cultural 
competency issues 
 
VALUE: CULTURALLY COMPETENT, SENSITIVE, RELEVANT, 
AND STRENGTH-BASED MENTAL HEALTH AND SUBSTANCE 
USE SERVICES AND SUPPORTS THAT ARE PROVIDED BY 
KNOWLEDGABLE AND SKILLED STAFF AND SERVICE 
PROVIDERS WHO ARE AWARE AND UNDERSTAND THE 
CULTURAL DIVERSITY OF THAT COMMUNITY. 
 
Discussion Points:  

B It is crucial that assessment tools and mental health and substance 
use services and supports be not only culturally competent, but 
also culturally sensitive and relevant to children and their families.  

B Assessments and mental health and substance use 
treatment/service/support planning should take into account the 
strengths of the children and their families.  

B Assessment and mental health and substance use 
treatment/services/supports should take into account the cultural 
status, economic status, and the diversity of the community and the 
population being served.  

B There should be culturally competent policies and professional 
competence in procedures, outreach, advocacy, and training 
throughout the service delivery system.  

B To facilitate rapport and successful outcomes, the team engaging 
and delivering services/supports to children and their families 
should, to the extent possible, represent the diversity of the 
community and the population served.  

B Cultural competence, sensitivity and relevance is demonstrated 
through the array of services, the design and delivery system, and 
by recognizing the importance of existing community-based, 
informal support networks such as churches, extended kinship 
networks, and social organizations. 

I. Suggested value concepts should support timely access to effective 
evidence-based quality services and supports 



 
VALUE: TIMELY, EFFECTIVE, EVIDENCE-BASED, OUTCOME- 
DRIVEN MENTAL HEALTH AND SUBSTANCE USE SERVICES 
AND SUPPORTS 
 
Discussion Points:  

B The grief and trauma children experience when they are placed 
into and within the foster care system must be taken into account 
when assessing their needs and providing services and supports. 
An initial mental health and substance use screening should be 
done within 24 hours of placement. The mental health and 
substance use screen is intended to identify children in urgent need 
of emergency mental health and substance use services. This 
screening would also assess the internalized and externalized levels 
of distress in the child regarding the separation from their family of 
origin. A triage intervention to address the child's feelings 
regarding the separation and help the child cope should be 
provided as quickly as possible based on the severity and intensity.  

B All children in foster care and their families must have a 
comprehensive mental health and substance use assessment once 
the child is stabilized but minimally within the timeframes of 
EPSDT. The assessments should always address the attachment 
issues for the child as long as the child is in care and be done in a 
timely fashion especially when there is transition from placement 
to placement.  

B The child welfare system must take into account the difference 
between a child having a mental disorder and/or substance use 
problem and a child requiring mental health and substance use 
intervention to prevent a future disorder and address both. 
Currently, a mental health and/or substance use assessment is often 
not done until there is a crisis.  

B Just as it is necessary for periodic reviews to be done on individual 
case plans, it is necessary for systems and providers to perform 
effective, evidence-based, outcome-driven reviews of results to 
demonstrate progress in achieving the goals for the children and 
their families.  

B To provide compassionate, relevant services it is essential to reach 
for and use feedback from the children and their families about the 
effectiveness of the services offered to address their needs and 
goals.  

II. Principles generated by the above values 
The principles outlined in this section are infused by the core values mentioned 
above and provide greater detail for how they are to be implemented.  

 . Service coordination and case/care management  



B Coordination/integration among mental health, substance use, 
physical health, developmental disabilities, legal services, 
educational services, and child welfare services is essential.  

B Children in the foster care system deserve coordinated mental 
health and substance use services that are designed, screened, 
assessed, and delivered as part of their foster care services plan.  

B Coordination at the systems level can ensure the most appropriate 
use of limited resources and eliminate the fragmentation currently 
experienced with different funding streams for the needed services 
and supports.  

B Many children and youth coming into foster care have co-
occurring mental health and substance use issues. Service 
coordination should be provided to ensure that their substance use 
needs are assessed and treatment services and supports are 
provided concurrently with the mental health services and 
supports.  

B Coordination must also include the services children are receiving 
and the services the family member(s) are receiving.  

B Coordination should take place to ensure that family members who 
require services/supports are receiving them.  

B Information must be shared on a regular basis among 
organizations/agencies providing services/support to the child 
and/or their family. Every effort must be made to eliminate 
barriers, while complying with the confidentiality requirements in 
HIPAA. This information should follow the child from placement 
to placement. 

A. Prevention and early identification  
B Prevention and early identification programs and supports for 

potential mental health and substance use issues are vital to 
children in the foster care system and their families.  

B Young children (0-3yrs) are of particular concern given they make 
up a significant percentage of the population of children who are 
placed in the foster care system. Evidence-based prevention and 
early intervention programs should be targeted to this population.  

B Assessments for children entering the foster care system should 
include screening for potential mental health and substance use 
issues.  

B While in foster care, children should be reassessed for potential 
mental health and substance use problems at specific intervals 
(minimally EPSDT timeframes) or as indicated, so that prevention 
and/or treatment services and supports can be provided as early as 
possible. It is recommended that a referral be made for a mental 
health and substance use assessment by an appropriately trained 
professional. 

B. Planned and coordinated transitions among agencies and providers 
and between children, families, and adult systems  



B Children and their families can suffer significant negative impact 
when transitions and/or discharges are not successful. Therefore, 
coordination, communication, and effective planning are necessary 
whenever children are involved in one of the following: changing 
providers and/or agencies, returning home, changing levels of care, 
changing placements or moving to their permanent placement, 
and/or transitioning to self-sufficiency or being transferred to 
another service system.  

B Youth in care making the transition to self-sufficiency may need 
services provided by the adult system, such as mental health and/or 
substance use services and housing, financial, health, dental, and 
educational and/or employment assistance. It is therefore important 
that effective coordination take place between these child and adult 
systems.  

B Key to ensuring successful transitions and discharges are early 
planning, ongoing coordination of services to address all needs, 
effective monitoring of plan implementation, and appropriate 
sharing of the case record information at the time of 
transition/discharge.  

B Each child leaving the child welfare system must have a 
developmentally and age appropriate transition and/or discharge 
plan. Such planning must provide the skills, information, services, 
and supports that allow young people to successfully transition to 
adulthood, where they can provide for their own permanency, 
safety, and well-being.  

B Transition can have a significant impact on the child and their 
family. Therefore, to ensure successful transitions, it is important 
that the child's needs and wishes (expressed either verbally or 
through behavior) be considered and take precedence over the 
system's needs whenever possible. If a child experiences more than 
two placements, the child welfare system should have a process in 
place to review the reasons and the impact to the child to ensure 
attachment issues and the child's mental health and substance use 
needs are being adequately addressed/considered.  

B To minimize the potential negative impact of changes/turnover in 
workers, it is recommended training be provided to workers on 
such issues as the impact of removal from home and/or transitions 
on children and their ability to form attachments, assessing the 
trauma of removal/placements on the child, effective interventions 
for dealing with attachment trauma, and signs for when a child 
should be referred for mental health and substance use 
treatment/services/supports.  

C. Human rights and responsibilities regarding protection and advocacy  
B All children in foster care have the right to have their views 

expressed directly through their words and behavior to the extent 
that is developmentally and age appropriate or have representation 



by an adult whose primary role is to offer the child's perspective 
for the following:  
1. Have access to and be provided with quality mental health 

and substance use services and supports.  
2. Have a say in which mental health and substance use 

services and supports will be of assistance to them based on 
their own strengths and needs.  

3. Have a say in the development, monitoring, and revision of 
their mental health and substance use treatment plan, which 
is in keeping with their permanency plan and the family 
service plan.  

4. Have a say in what mental health and substance use 
services and supports are or are not working for them.  

5. Refuse mental health and substance use services and 
supports unless their refusal would put them at risk of 
harm.  

6. Be provided mental health and substance use services and 
supports in the least intrusive community-based 
environment that is possible.  

7. Retain their constitutional rights when placed in foster care.  
8. Have input into the impact of placement decisions on their 

emotional/mental health.  
9. When very young or developmentally immature, have 

representation to ensure consideration of the impact of 
placement decisions on their emotional/mental health.  

10. Maintain frequent and regular, ongoing contact with 
sibling(s) and other family members when the family 
cannot be maintained as a single unit.  

B All families with children placed in foster care (except when 
parental rights are terminated or other legal decisions take 
precedence while weighing the best interests of the child) have the 
right to:  
1. Have a say and participate in which mental health and 

substance use treatment services and supports will be of 
assistance to them and their child based on their strengths 
and needs.  

2. Have a say and participate in the development, monitoring, 
and revisions of their child's mental health and substance 
use treatment plan, which is in keeping with their child's 
permanency plan and their own family service plan.  

3. Have a say and participate in decisions about what mental 
health and substance use services and supports are or are 
not working for them.  

4. Refuse their own mental health and substance use services 
and supports, when their refusal would not put their child at 
risk of harm.  



5. Have access to and be provided with quality mental health 
and substance use services and supports.  

6. Be provided mental health and substance use services and 
supports in the least intrusive environment possible.  

7. Retain their constitutional rights when their child/children 
are placed in foster care.  

B Through a release of information form, emancipated youth and 
family members can provide consent on who gets what 
information.  

B Children and their families have the right to be treated in 
compliance with federal, state, and local policies and standards.  

B Children and their families have the right to seek advocacy 
support.  

B Children and their families have the right to make complaints/raise 
concerns about the mental health and substance use services and 
supports that they are receiving without retribution. All 
agencies/providers should have a defined process for how such 
complaints/concerns can be raised and addressed.  

B Children and their families have the right to receive services that 
are culturally competent/relevant and to choose providers who 
respect and value their language, culture, and spiritual beliefs.  

B Children and their families have the right to access to the courts to 
address any concerns they might have about the mental health and 
substance use services they are receiving or believe they should be 
receiving.  

D. Nondiscrimination in access to services for children in care  
B Discrimination in the provision of services on the basis of race, 

religion, ethnicity, language, gender, age, sexual preference, 
marital status, national origin, or disability whether or not illegal.  

B Providers should deliver mental health and substance use services 
and supports to children and their families in compliance with the 
Americans with Disabilities Act.  

B Families can choose mental health and substance use service 
providers who respect and value their language, culture, and 
spiritual beliefs.  

B As emphasized in the Surgeon General's Report on Children's 
Mental Health, it is important for public and private providers to 
ensure services are provided and accessible without any 
discrimination, including interpreters when necessary.  

E. A comprehensive and accessible array of services  
B Given the complexity of serving children and their families, it is 

crucial to have a comprehensive array of services available. This 
would include traditional, faith-based, and non-traditional mental 
health and substance use services and supports as well as formal 
and informal supports and services.  



B This service array should be appropriate to address the 
circumstances and treatment needs of children and their families.  

B Services chosen from the array should be age and developmentally 
appropriate.  

B This service array should support children and their families in the 
community whenever possible.  

B This service array should take into account the ongoing developing 
strengths of children and their families.  

F. Individualized service planning  
B Service planning to address the mental health and substance use 

needs of children should be individualized and include the 
following:  
1. mental health and substance use services and supports 

focused on the strengths, desires, interests, values, and 
goals of the child and the family,  

2. an assessment of the specific and particular mental health 
substance use needs of the child and the services/supports 
the family requires to deal with and support a child with 
these mental health and substance use needs,  

3. measures to address issues of emotional distress arising as a 
consequence of all placement transitions,  

4. consistency with the permanency plan for the child and the 
family service plan,  

5. informal as well as formal mental health and substance use 
services/supports, and  

6. goals articulated in such a way that one can measure 
progress towards the goals identified by the child and 
family.  

B This individualized service plan should include the continuation of 
treatment when the child is reunified with his or her family. If a 
child is not receiving treatment services/supports at the time of 
reunification then it is an important time to initiate any treatment 
services that are needed as part of the reintegration process.  

B This individualized service plan should be developed in 
partnership with the child and family and other professionals 
working with them.  

B This individualized service plan should be regularly reviewed and 
updated to reflect the progress of the child or lack thereof, with 
input from the child and family when appropriate.  

B This individualized service plan should include the discharge and 
transition plans.  

G. Services in the least intrusive community-based environment  
B Service planning to address the mental health and substance use 

needs of children should focus on providing these services and 
supports for children and their families at the appropriate level and 



intensity and in the least intrusive environment to increase the 
child's functioning and physical stability.  

B Every effort should be made to keep children in their home 
community whenever possible. Issues of risk to the child take 
precedence over the placement that is least intrusive/restrictive 
even if that means removing a child from their home.  

B When services are being designed and developed there should be 
an easily accessed array of community-based services that support 
children receiving treatment in the least intrusive manner. 
Sometimes this might be over a widespread region, in particular in 
rural areas where it is not financially feasible to have all services in 
each local community.  

B When services are being designed and developed there should be 
family and community input into the planning process.  

B When children need to be placed outside the home community, it is 
essential that treatment/services/supports be provided to maintain 
the family connection when there is no indication to the contrary.  

H. Family participation in ALL aspects of planning, service delivery, and 
evaluation  

B Family is defined (using the Federation of Families definition) as 
including biological, foster, and adoptive parents, grandparents and 
their partners, as well as kinship care givers and others who have 
primary responsibility for providing love, guidance, food, shelter, 
clothing, supervision, and protection for children and adolescents.  

B It is important for the family to be actively invited as part of the 
engagement process at ALL levels of planning, service delivery, 
and evaluation: e.g., the system level, organizational level, and 
individual child level.  

B It is important for the family to be appreciated and involved in 
activities involving the child whenever possible.  

B Families should be given the choice as to whether or not they 
participate.  

B The family preference(s) and choice(s) should be considered in all 
planning for their child outside of situations, which might put the 
child at risk of harm.  

B Families should be provided with advocacy and representation that 
increases education/communication to families.  

I. Integrated services with coordinated planning across the child-serving 
system  

B Children in the foster care system with mental health and substance 
use issues and their families are often involved with multiple child-
serving organizations and systems. They require and deserve well 
coordinated planning and integration of services to address their 
complex needs.  

B To ensure the most appropriate and effective integrated service 
delivery for children in the foster care system with mental health 



and substance use issues and their families, services should be 
planned and coordinated across the child-serving systems.  

B Often children in the foster care system initially access services 
through primary care. The EPSDT screening process should 
facilitate integration and coordination of services to meet the 
identified needs.  

B Even when funding streams can not be combined, there is greater 
potential for integrating services when planning is coordinated 
across the child-serving systems. Such integrated planning would 
make better use of limited dollars and reduce the potential 
duplication of services while increasing the availability of services 
and supports for the child and family.  

B When there are multiple systems involved, it is important for there 
to be consistency in planning across the various systems to ensure 
the child and/or family does not hear conflicting messages or has 
treatment approaches that are counter-indicated. It is the 
responsibility of all systems to work to mitigate the burden caused 
by uncoordinated planning between agencies and families.  

B The goal is for there to be one document where the plans of 
various other child-servicing systems are incorporated into the 
foster care system case plan. The plan should be reasonable, 
useful, and respectful  

GLOSSARY OF TERMS 

CHILD - Refers to any child placed in out of home care. 

CHILD-FOCUSED - A system is child-focused when both the physical and emotional 
well-being of the child is central to all levels of decision-making, and a process is in 
place for resolving conflicts between these two domains. The child's own views 
expressed, where possible, directly through the child's words and behaviors or, as 
required, through representation by an adult whose primary role is to offer the child's 
perspective should be represented along with the viewpoint of members of the child's 
family (as defined in this document).  

CHILD SAFETY - A child is considered safe when an analysis of all available 
information leads to the conclusion that the child in his of her current living arrangement 
is not in immediate danger of serious harm, and no safety interventions are necessary. 

CULTURAL COMPETENCE - A system is considered culturally competent when 
there is professional and formalized competence throughout the system in: policies, 
procedures, outreach, and advocacy efforts, and training. Cultural competence, sensitivity 
and relevance is demonstrated through the array of services, delivery, framework, and the 
recognition of the importance of existing community-based, informal support networks 
such as churches, extended kinship networks, and social organizations. Cultural 
Competence is demonstrated when there are knowledgeable and skilled staff and service 



providers who are aware of cultural issues within the diversity of the community and who 
reflect and understand the diversity of that community.  

FAMILY - Families can include biological, foster and adoptive parents, grandparents 
and their partners, as well as kinship care givers and other who have primary 
responsibility for providing love, guidance, food, shelter, clothing, supervision, and 
protection for children and adolescents. It is the extent of daily interaction and 
responsibility for a child, not a legal construct that identifies an individual as a family 
member. 

FAMILY-DRIVEN - A system is family-driven when the family (kin and extended) is 
involved in all levels of decision making. Identification, outreach and engagement of the 
family receiving services in the foster care system is required so that family experiences 
and perspectives collectively drive the planning, work and outcome for the foster child. 

PREVENTION AND EARLY INTERVENTION - Is inclusive of the following three 
components:  

Primary Prevention: Efforts to avert mental health and substance use 
problems altogether. For children these efforts include interventions 
directed at parents and educators and/or other professionals involved with 
children.  
Secondary Prevention: Efforts to detect mental health and/or substance 
use problems in their early stages of development and to apply techniques 
to reduce the severity and duration of incipient problems. 
Tertiary Prevention: Attempts to arrest further deterioration in 
individuals who already suffer from severe mental health and/or substance 
use problems (disorders). Treatment can be considered tertiary 
prevention.1  

SYSTEM OF CARE - A system consisting of mental health, substance use, social 
services, education, medical, physical health, primary care, juvenile justice, and other 
professional organizations and other formal and informal services/support that work 
together with the family to meet the child's needs.  

SUBSTANCE USE - Refers to the use of alcohol, illicit drugs and the misuse of 
prescription drugs.  

1 Basis of definition derived from: "Children's Mental Health: Problems and Services." The Congress of the 
United States, Office of Technology. Washington D.C., 1986. Pg. 151-152. 

 



Policy Statement—The Future of Pediatrics: Mental
Health Competencies for Pediatric Primary Care

abstract
Pediatric primary care clinicians have unique opportunities and a
growing sense of responsibility to prevent and address mental health
and substance abuse problems in the medical home. In this report, the
American Academy of Pediatrics proposes competencies requisite for
providing mental health and substance abuse services in pediatric
primary care settings and recommends steps toward achieving them.
Achievement of the competencies proposed in this statement is a goal,
not a current expectation. It will require innovations in residency train-
ing and continuing medical education, as well as a commitment by the
individual clinician to pursue, over time, educational strategies suited
to his or her learning style and skill level. System enhancements, such
as collaborative relationships with mental health specialists and
changes in the financing of mental health care, must precede enhance-
ments in clinical practice. For this reason, the proposed competencies
begin with knowledge and skills for systems-based practice. The pro-
posed competencies overlap those of mental health specialists in
some areas; for example, they include the knowledge and skills to care
for children with attention-deficit/hyperactivity disorder, anxiety, de-
pression, and substance abuse and to recognize psychiatric and social
emergencies. In other areas, the competencies reflect the uniqueness
of the primary care clinician’s role: building resilience in all children;
promoting healthy lifestyles; preventing or mitigating mental health
and substance abuse problems; identifying risk factors and emerging
mental health problems in children and their families; and partnering
with families, schools, agencies, and mental health specialists to plan
assessment and care. Proposed interpersonal and communication
skills reflect the primary care clinician’s critical role in overcoming
barriers (perceived and/or experienced by children and families) to
seeking help for mental health and substance abuse concerns.
Pediatrics 2009;124:410–421

INTRODUCTION

The purposes of this policy statement are to articulate competen-
cies—skills, knowledge, and attitudes—needed by primary care clini-
cians (PCCs) to address the mental heath problems prevalent among
children and adolescents in the United States and to promote use of the
competencies in guiding residency education and continuing educa-
tion of PCCs.
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Definitions and Scope

The term “mental” throughout this
statement is intended to encompass
“behavioral,” “neurodevelopmental,”
“psychiatric,” “psychological,” “emo-
tional,” and “substance abuse,” as well
as family context1–6 and community-
related concerns such as child abuse
and neglect, separation or divorce of
parents, domestic violence, parental
or family mental health issues, natural
disasters, school crises, military de-
ployment of children’s loved ones, and
the grief and loss accompanying any of
these issues or the illness or death of
family members. The term also encom-
passes somatic manifestations of
mental health issues, such as eating
disorders and functional gastrointesti-
nal symptoms. This is not to suggest
that the full range or severity of all
mental health problems falls within
the scope of pediatric primary care
practice but, rather, that children and
adolescents may suffer from the full
range and severity of mental health
conditions and psychosocial stres-
sors. As such, children with mental
health needs, similar to children with
special physical and developmental
needs, are children for whom pediatri-
cians, family physicians, pediatric
nurse practitioners, and physician as-
sistants provide a medical home.7

The Diagnostic and Statistical Manual
for Primary Care (DSM-PC) classifica-
tion system8 distinguishes between de-
velopmental variations (behaviors that
may raise concern but are within the
range of expected behaviors for the
age of the child), problems (behaviors
serious enough to disrupt functioning
but not to a level severe enough to war-
rant the diagnosis of a disorder), and
disorders (as defined by the Diagnos-
tic and Statistical Manual of Mental
Disorders, Fourth Edition [DSM-IV]9).
Because the PCC has a role in provid-
ing reassurance and/or care for chil-
dren with behaviors in each of these

categories, all fall within the scope of
this document. Authors have used the
term “concerns” when referring to be-
havioral issues not differentiated into
1 of these categories.

Many PCCs engage in mental health
screening, assessment, diagnosis, and
treatment. The term “mental health
specialists” is intended to distinguish
PCCs from those who specialize in the
assessment and care of children and
adolescents with mental health con-
cerns. Thus, the term “mental health
specialists,” as used in this report, in-
cludes physicians and nonphysicians
such as psychiatrists, clinical psychol-
ogists, clinical social workers, li-
censed professional substance abuse
counselors, nurses with advanced psy-
chiatric training, family therapists,
neurologists, early intervention spe-
cialists, developmental-behavioral pe-
diatricians, and adolescent medicine
specialists. Each of these disciplines
has specific training and licensing re-
quirements. Other individuals outside
themental health profession who have
an effect on the mental health of chil-
dren include teachers, counselors,
coaches, religious leaders, and com-
munity and extended family members.
Providers of complementary and alter-
native (integrative) medicine (CAM),
both licensed and unlicensed, also
may address children’s mental health,
and a large number of families self-
select CAM treatments for their chil-
dren’s mental health conditions.10–14 A
growing body of literature describes
the potential benefits of CAM ap-
proaches15–17 and risks of CAM thera-
pies, including interactions of herbal
remedies and dietary supplements
with prescription medications.18,19 Al-
though 1 randomized, controlled trial
of St John’s wort was conducted with
adolescents with depression,20,21 most
studies of herbal medication for men-
tal health disorders have been com-
pleted in adults. These developments

underscore the importance of know-
ing themedical evidence and consider-
ing CAM therapies and CAM providers
in the context of pediatric mental
health care.

Need for Statement

The need for this statement was driven
by the following forces:

● the recognition that adverse psy-
chosocial experiences in childhood
have lifelong adverse effects on
mental and physical health and on
psychosocial status22–25;

● the high prevalence of mental
health disorders and substance
abuse among children and adoles-
cents: an estimated 10% to 11% of
children and adolescents have both
a mental health disorder and evi-
dence of functional impairment26;

● the prevalence of children who do
not meet DSM-IV criteria for a disor-
der but who have clinically signifi-
cant impairment (“problems” in
DSM-PC terminology8), which is esti-
mated to be equal to twice the prev-
alence of children with severe emo-
tional disorders26–28;

● the prevalence ofmental health con-
cerns in pediatric populations29,30;

● the recognition that fully half of the
adults in the United States with a
mental health disorder had symp-
toms by the age of 14 years31;

● the low percentage of children re-
ceiving care for their mental health
or substance abuse problems
(�20%)26,32;

● the shortage and inaccessibility of
specialty mental health services,33

especially for underserved children
from low-income families who do
not fall within the target population
of public/community mental health
services;

● the disproportionate effects of un-
met mental health needs on minor-
ity populations34;
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● the recognition that unidentified
mental health comorbidities, such
as anxiety and depression, are a sig-
nificant force driving utilization of
medical services35; and

● the growing realization (articulated
in the President’s New Freedom
Commission Report36; Mental Health:
A Report of the Surgeon General26;
the Future of Pediatric Education II
(FOPE II)37 study; and Bright Futures:
Guidelines for Health Supervision of
Infants, Children, and Adolescents,
Third Edition38; and by American
Academy of Pediatrics [AAP] mem-
bers [annual leadership forum res-
olutions]) that PCCs have a critical
role to play in meeting children’s
mental health needs; in fact, at least
1 state is now requiring, by court
order, universal mental health
screening by PCCs for all children
on Medicaid in that state.39

RATIONALE FOR COMPETENCIES

Uniqueness of the PCC’s Role

PCCs have a role in mental health care
that differs substantively from that of
mental health specialists, many of
whom may be unfamiliar with prob-
lems as they present in primary care.
The recommended competencies re-
flect these differences. Children and
families who seek care from a mental
health specialist do so because they
have recognized a mental health need
or because some crisis has compelled
them. Children and families seeking
care at primary care offices typically
have not framed the visit as “mental
health”–related. They may be seeking
routine health supervision, acute care
for a physical complaint, help with a
challenging behavior, or simply reas-
surance. Ideally, PCCs would elicit psy-
chosocial and mental health concerns
from children and families in each of
these situations. They would find ways
to support and help the family that is

resistant to seeking mental health
care and to recognize those emergent
situations that compel an immediate
intervention. If and when a family is
ready to address a problem, PCCs may
choose to assess andmanage the child
himself or herself—in roles similar to
those ofmental health specialists—or
they may choose to guide the family
toward appropriate referral sources.
Whether providing mental health ser-
vices alone or collaboratively, PCCs
would monitor the child and family’s
functioning and progress in care, ap-
plying chronic care principles as they
would for other children and youth
with special health care needs.40 PCCs
ideally would be able to provide these
mental health services within the con-
straints of a busy practice without
compromising the efficiency and finan-
cial viability of the practice.

The Primary Care Advantage

The AAP recognizes the unique
strengths of PCCs and the opportu-
nities inherent in the primary care
setting—“the primary care advan-
tage”41—on which mental health com-
petencies can build:

● a longitudinal, trusting, and empow-
ering therapeutic relationship with
children and family members;

● the family-centeredness of the med-
ical home1–6,42,43;

● unique opportunities to prevent fu-
ture mental health problems through
promoting healthy lifestyles, an-
ticipatory guidance, and timely in-
tervention for common behavioral,
emotional, and social problems en-
countered in the typical course of
infancy, childhood, and adolescence
(as described in Bright Futures)38,44,45;

● understanding of common social,
emotional, and educational prob-
lems in the context of a child’s devel-
opment and environment38;

● experience working with specialists
in the care of children with special
health care needs and serving as
coordinator and case manager
through the medical home; and

● familiarity with chronic care prin-
ciples and practice-improvement
methods.

Framework for Behavioral and
Mental Health Competencies

In 1999, the Accreditation Council for
Graduate Medical Education (ACGME)
initiated the Outcome Project.46 Through
it, the ACGME established competen-
cies to serve as the framework for
residency curricula, organized into 6
domains: systems-based practice; pa-
tient care; medical knowledge; practice-
based learning and improvement; in-
terpersonal and communication skills;
and professionalism. The competen-
cies proposed in this report build on
the ACGME framework with the expec-
tation that they will be useful in setting
goals for personal and professional
growth in pediatric practice, for future
board certification and recertification,
and for residency training. Because
achievement of system changes neces-
sarily precedes other enhancements
in mental health practice, the table of
proposed mental health competencies
for pediatric PCCs (Appendix 1) de-
parts from the usual ACGME sequence,
which includes systems-based prac-
tice as the final set of competencies,
and instead begins with competencies
for systems-based practice.

Assumptions

Traditional concepts of mental health
care build on the assumption that
treatment must follow diagnosis of a
disorder; however, this approach of-
fers only partial help for most children
with mental health problems seen in
primary care—those with significant
dysfunction in the absence of a specific
diagnosis.27 The primary care setting
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offers the unique opportunity for pa-
tient-clinician interaction to positively
influence the clinical outcome of
emerging problems, problems that do
not meet the criteria of a DSM-IV disor-
der, and mild or undiagnosed disor-
ders (“problems” in the DSM-PC classi-
fication8). The proposed competencies
assume that PCCs can, in many in-
stances, have a positive effect on a
child’s mental health problems with-
out knowing precisely the child’s diag-
nosis and in situations in which the
child’s symptoms do not meet the cri-
teria of a DSM-IV disorder.47–49

“Generic” mental health skills pro-
posed in this report are drawn from
the literature on “common factors” in
mental health care—techniques used
to increase patients’ optimism, feel-
ings of well-being, and willingness to
work toward improvement, regardless
of the specific diagnosis or problem
identified.50–56 Other skills target symp-
toms that occur commonly across
multiple mental health problems—
feelings of anger, ambivalence, and
hopelessness—and the family con-
flicts frequently associated with these
problems. These skills come from fam-
ily therapy,6 cognitive therapy,57 moti-
vational interviewing,52 family engage-
ment,58 family-focused pediatrics,42,43

and solution-focused therapy.59

The proposed competencies further
assume that collaboration—among
PCCs and staff members within the pri-
mary care practice and between the
PCC/practice and families, mental
health specialists, educators, case
managers, social service workers, ju-
venile justice staff, and other agency
personnel—is a central requirement
in caring for children with mental
health problems. Collaboration be-
tween PCCs and mental health special-
ists may take the form of a referral
with formal exchange of information, a
special referral relationship with reg-
ular communication, meeting(s) to

discuss cases, meeting(s) of both the
PCC and mental health specialist(s)
with patients, or full integration of
mental health and primary care ser-
vices.60 Models in which a licensed
mental health specialist is integrated
into a primary care practice have
shown promise in improving access to
services and treatment adherence, in-
creasing efficiency and effectiveness
of care, decreasing medical costs, in-
creasing patient functioning and pro-
ductivity, and improving patient and
provider satisfaction.61–64 A regional
network of child psychiatrists65 offer-
ing real-time telephone consultation
and referral to PCCs in Massachusetts
enhances the capacity of PCCs to care
for children with diagnostic comor-
bidity, complicated attention-deficit/
hyperactivity disorder (ADHD), anxiety,
and depression. The proposed compe-
tencies reflect the importance of clini-
cians’ staying abreast of collaborative
approaches applicable to their partic-
ular setting and applying the growing
body of evidence evaluating the effec-
tiveness of various models.

A final assumption is that PCCs can
expand their capacity beyond man-
aging ADHD to care effectively for
children with other commonly occur-
ring pediatric mental health problems:
anxiety, depression, and substance
abuse.63,66–68 By routinely screening for
mental health problems, recognizing
symptoms early, educating children
and families about self-management
strategies, and offering first-line treat-
ment, PCCs have the potential to im-
prove the lives of many children and
their families whomight otherwise not
receive mental health care or receive
care only after problems become
more severe and impairing.38 In the
case of children with a chronic medi-
cal condition and comorbid anxiety
and depression, mental health care
may also result in improvements in
their physical health and decreases in

their utilization of emergency depart-
ment and hospital services.35

PROPOSED COMPETENCIES

The proposed competencies are de-
tailed in Appendix 1. A summary follows.

Systems-Based Practice

Systemic changes will necessarily pre-
cede other enhancements in mental
health practice. Competencies in this
area will empower clinicians to work
with other mental health advocates to-
ward improving the organizational and
financial base of care and, with that
base in place, to establish effective
coding and billing practices that will
sustain mental health services.69,70

Another skill set involves building col-
laborative relationships with individu-
als and agencies that provide mental
health services and with organizations
that represent youth and families who
are experiencing mental illness. These
relationships will enable clinicians to
address service gaps, define respec-
tive roles, and coordinate services. A
final set of systems-based competen-
cies involves selecting tools and estab-
lishing systems within the practice to
normalize and systematize integration
of mental health and to apply medical
home principles and the chronic care
model to children with mental health
problems.

Patient Care

Competencies in this area include
clinical skills to build resilience, pro-
mote healthy lifestyles, and prevent
or mitigate mental health problems
in children; identify risk factors and
emerging mental health problems in
children and their families; screen
for mental health issues; conduct an
assessment of a child presenting
with mental health concerns or a
positive screening test; overcome
barriers (perceived and/or experi-
enced by children and their families)
in seeking help for mental health
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concerns; provide guidance to fami-
lies on managing common behav-
ioral problems and coping with ad-
verse life events; and recognize
mental health emergencies. A criti-
cal patient care skill is integrating
child and family strengths, needs,
and preferences; the use of clini-
cians’ own skills (interpersonal, re-
lational, assessment, diagnosis and
management); and available re-
sources into developing a care plan
for children with mental health prob-
lems, involving mental health spe-
cialists when appropriate. The pro-
posed competencies suggest that
PCCs develop the capacity to provide
care to children with ADHD, anxiety,
depression, and substance abuse.

Medical Knowledge

This set of competencies focuses on
applying current science to the mental
health screening and assessment pro-
cess and to decision-making about
pharmacologic and psychosocial in-
terventions in primary care. Founda-
tional elements include the diagnostic
classification of mental health varia-
tions, problems, and disorders in pri-
mary care (DSM-PC)8 and the evidence
base for screening, therapeutic inter-
ventions, and behavior change science,
as applied to mental health practice.

Practice-Based Learning and
Improvement

This skill set enables the clinician to
set and achieve learning and practice-
improvement goals. Components in-
clude development of office proto-
cols for the assessment and care of
children with mental health prob-
lems and implementation of a quality-
improvement program.

Interpersonal and Communication
Skills

These skills are central to effective
mental health practice within the
rapid pace of a primary care practice,

including common-factors approaches
that are effective across a range of
mental health conditions (see “As-
sumptions”). They also encompass ef-
fective exchange of information be-
tween PCCs and others involved in the
care of the child and family.71

Professionalism

These skills build on respect for chil-
dren and their families and sensitivity
to cultural differences. In addition to
facilitating child-clinician and family-
clinician empathic relationships, which
are the heart of effectivemental health
practice, they enable the clinician to
discuss such issues as confidenti-
ality and his or her own professional
limitations.72,73

RECOMMENDATIONS

PCCs should:

● partner with parents, mental health
specialists, and AAP chapter and
national leaders to achieve compe-
tencies in systems-based practice,
such as advocating with insurers
for appropriate payment, and with
policy makers for funding of mental
health services74,75;

● build relationships with mental
health specialists with whom they
can collaborate in enhancing their
mental health knowledge and skills;

● with necessary system changes in
place (eg, payment, collaborative
relationships), adopt the goal of
achieving the full complement of
mental health competencies out-
lined in Appendix 1;

● advocate for innovations in resi-
dency training and continuing med-
ical education activities to increase
the knowledge base and skill level of
PCCs in accordance with these com-
petencies; and

● pursue educational strategies suited
to their own learning style and skill
level for achieving themental health
competencies.

EDUCATIONAL STRATEGIES AND
IMPLEMENTATION CHALLENGES

These competencies are put forward
as goals for all clinicians who serve
children. Some clinicians have achieved
many, if not most, of these compe-
tencies through development of their
own knowledge and skills. Some
achieve competence through collabo-
rative practice with mental health spe-
cialists, as described above. Some are
just setting out to achieve competence
in mental health practice.

The AAP recognizes the serious mald-
istribution of mental health resources
for children and their families. There
are many areas of the country where
specialty mental health services are
unavailable or inaccessible; in these
settings, clinicians may feel a sense of
urgency to achieve and apply the full
set of mental health competencies.
Where mental health specialty ser-
vices are more readily available, PCCs
have the opportunity to establish col-
laborative relationships with mental
health specialist(s), such as a mental
health specialists colocated within the
primary care setting, a psychiatrist
consulting via telephone or videocon-
ference, a mental health specialist
providing cognitive behavioral therapy
to a child being treated by the PCC with
an antidepressant drug, or any num-
ber of other collaborative models.60–63

Such relationships serve to educate
the PCC and enhance services to chil-
dren in their mutual care.

Achieving the proposed competencies
will require new educational ap-
proaches as well as systems changes.
With the exception of ADHD,76,77 little
evidence is available to guide PCCs in
the unique aspects of their role as
mental health care providers, and few
experts in mental health/substance
abuse have experience practicing in
busy primary care settings within the
context of primary care’s average 16.3-
minute78 visits and payment realities.
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Strategies for Residency Education

Just as mental health practice in pri-
mary care settings is collaborative,
the process of training PCCs for pri-
mary care practice will necessarily
be collaborative. Content experts
(eg, developmental-behavioral pedia-
tricians, child psychiatrists, adoles-
cent medicine specialists, clinical
psychologists, nurses with advanced
psychiatric training, social workers)
can join with primary care experts—
clinicians who are effective in deliver-
ing primary medical care and manag-
ing children’s chronic conditions in
partnership with families—to train
the next generation of PCCs. For aca-
demic generalists who have not re-
ceived mental health training, collabo-
ration with mental health specialist(s)
to train PCCs will be particularly im-
portant. This training might take the
form of coprecepting in residency con-
tinuity clinics, partnering to conduct
inpatient rounds, and codeveloping
didactic programs. While benefiting
from the content expertise of their
mental health colleagues, pediatric
academicians will have the opportunity
to model the collaborative, multidisci-
plinary relationships that underlie effec-
tive mental health practice.

Data from the 2007 AAP Graduating
Residents Survey suggest that comple-
tion of an elective child psychiatry ro-
tation and more training in mental
health assessment, education, and
treatment related to children are as-
sociated with greater confidence in
identifying and treating pediatric men-
tal health problems.79 Additional re-
search will be necessary to determine
which educational methodologies are
associated with the best outcomes.
These findings have significant impli-
cations for the apportionment of time
to mental health training within pedi-
atric residency programs. Clearly, the
1-month developmental-behavioral pe-
diatric rotation (often shortened by

vacation time) is insufficient to ac-
commodate necessary additions to the
curriculum.

Strategies for Education of
Experienced Clinicians

Experienced PCCs will benefit from ap-
proaches that build on skills they have
developed over years of working with
children and families. Wissow et al49

have demonstrated that experienced
PCCs can, in appropriate circum-
stances, provide evidence-based care
of children with mental health and
substance abuse problems or disor-
ders of mild severity and functional
impairment across diagnostic cate-
gories. Children treated by PCCs
trained in mental health communica-
tion techniques have shown modest
but significant improvement in mental
health functioning, and their parents
showed reduction in distress, com-
pared with children treated by clini-
cians who did not receive training in
mental health care.49 Additional re-
search will be necessary to adapt
these techniques to the training of
less-experienced clinicians.

Collaborative office rounds have been
established in various communities
for the purpose of enhancing mental
health knowledge and skills of PCCs
and their communication with mental
health specialists.80,81 One- to 2-hour
sessions typically involve psychiatrists
and/or developmental-behavioral pe-
diatricians and PCCs in a case-based
discussion.

Several groups of mental health edu-
cators have developed comprehensive
training to prepare mental health spe-
cialists and primary care profession-
als for their respective roles in collab-
orative practice.82,83 The AAP Task
Force on Mental Health is collecting in-
formation about such trainings on its
Web site (www.aap.org/mentalhealth)
and has begun the process of keying
proposed educational sessions at the

National Conference and Exhibition
and other AAP events to the mental
health competencies put forward in
this document. Clinicians may also
work toward enhancing mental health
competence by monitoring their psy-
chosocial care in maintenance of
certification by using such quality-
improvement programs as eQIPP
(Education in Quality Improvement for
Pediatric Practice) and developing rel-
evant pay-for-performance and quality
indicators for health plans.

The most fundamental of all the pro-
posed mental health competencies is
the capacity to assess one’s own
knowledge and skills in mental health
care and to establish a mechanism
to update them, addressing the gaps
that inevitably accompany gains in
science. A growing number of educa-
tional resources developed by the
AAP, the American Academy of Family
Physicians, the National Association of
Pediatric Nurse Practitioners, the
American Psychiatric Association, the
National Association of Social Workers,
the American Academy of Child and
Adolescent Psychiatry, and the Ameri-
can Psychological Association are
available on their respective Web sites
(Appendix 2). A powerful educational
strategy is the cross-fertilization that
occurs through a PCC’s relationship
with mental health specialists—au-
thentic collaboration in the assess-
ment and management of children in
their mutual care and regular exchange
of information about the child’s and
family’s progress. This type of collabo-
ration, together with openness to ap-
plying new science, will be essential
for achieving and maintaining compe-
tence in mental health practice.

CONCLUSIONS

Attainment of the mental health com-
petencies proposed in this report is
a future goal, not a current expecta-
tion. It will require systemic changes,
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new methods of financing, practice
enhancements, new (or honed) skills,
access to reliable sources of informa-
tion about existing evidence and new
science, and innovative educational
methods. These changes will be incre-
mental and will require substantial
investments by the AAP and its part-
ner organizations and by clinicians
working at both the community and
practice levels. Gains are also likely
to be substantial, including the im-
proved well-being of children and their
families and enhanced satisfaction of
PCCs.

COMMITTEE ON PSYCHOSOCIAL
ASPECTS OF CHILD AND FAMILY
HEALTH, 2007–2008
William L. Coleman, MD, Chairperson
Mary I. Dobbins, MD
Andrew S. Garner, MD, PhD
*Benjamin S. Siegel, MD
David L. Wood, MD, MPH
Marian F. Earls, MD

LIAISONS
Ronald T. Brown, PhD – Society of Pediatric
Psychology
Mary Jo Kupst, PhD – Society of Pediatric
Psychology
D. Richard Martini, MD – American Academy of
Child and Adolescent Psychiatry
Mary Sheppard, MS, RN, PNP – National
Association of Pediatric Nurse Practitioners

CONSULTANT
George J. Cohen, MD

STAFF
Karen S. Smith

TASK FORCE ON MENTAL HEALTH,
2007–2008
*Jane Meschan Foy, MD, Chairperson
Paula Duncan, MD
Barbara Frankowski, MD, MPH
Kelly Kelleher, MD, MPH
Penelope K. Knapp, MD
Danielle Laraque, MD
Gary Peck, MD
Michael Regalado, MD
Jack Swanson, MD
Mark Wolraich, MD

CONSULTANTS
Margaret Dolan, MD

Alain Joffe, MD, MPH
Patricia O’Malley, MD
James Perrin, MD
Thomas K. McInerny, MD
Lynn Wegner, MD

LIAISONS
Terry Carmichael, MSW – National Association
of Social Workers
Darcy Gruttadaro, JD – National Alliance for
the Mentally Ill
Garry Sigman, MD – Society for Adolescent
Medicine
Myrtis Sullivan, MD, MPH – National Medical
Association
L. Read Sulik, MD – American Academy of Child
and Adolescent Psychiatry

STAFF
Linda Paul

REVIEWING ORGANIZATIONS
American Academy of Child and Adolescent
Psychiatry
American Board of Pediatrics

ENDORSING ORGANIZATIONS
National Association of Pediatric Nurse
Practitioners

*Lead authors

REFERENCES

1. American Academy of Pediatrics, Task Force on the Family. Family pediatrics: report of the Task
Force on the Family. Pediatrics. 2003;111(6 pt 2):1541–1571

2. Wertlieb D. Converging trends in family research and pediatrics: recent findings for the American
Academy of Pediatrics Task Force on the Family. Pediatrics. 2003;111(6 pt 2):1572–1587

3. Blanchard LT, Gurka MJ, Blackman JA. Emotional, developmental, and behavioral health of Amer-
ican children and their families: a report from the 2003 National Survey of Children’s Health.
Pediatrics. 2006;117(6). Available at: www.pediatrics.org/cgi/content/full/117/6/e1202

4. Kim HK, Viner-Brown SI, Garcia J. Children’s mental health and family functioning in Rhode Island.
Pediatrics. 2007;119(suppl 1):S22–S28

5. Beardslee WR, Gladstone TRG, Wright EJ, Cooper AB. A family-based approach to the prevention of
depressive symptoms in children at risk: evidence of parental and child change. Pediatrics.
2003;112(2). Available at: www.pediatrics.org/cgi/content/full/112/2/e119

6. Allmond BW, Tanner JL, Gofman HF. The Family Is the Patient: Using Family Interviews in Children’s
Medical Care. Baltimore, MD: Williams & Wilkins; 1999

7. American Academy of Pediatrics, Council on Children With Disabilities. Care coordination in the
medical home: integrating health and related systems of care for children with special health
care needs. Pediatrics. 2005;116(5):1238–1244

8. WolraichML, FeliceME, Drotar D, eds. The Classification of Child and Adolescent Mental Diagnoses
in Primary Care: Diagnostic and Statistical Manual for Primary Care (DSM-PC). Child and adoles-
cent version. Elk Grove Village, IL: American Academy of Pediatrics; 1996

9. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 4th ed.
Primary care version. International version with ACD-10 codes. Washington, DC: American Psychi-
atric Association; 1996

10. Sinha D, Efron D. Complementary and alternative medicine use in children with attention deficit
hyperactivity disorder. J Paediatr Child Health. 2005;41(1–2):23–26

11. Levy SE, Hyman SL. Use of complementary and alternative treatments for children with autistic
spectrum disorders is increasing. Pediatr Ann. 2003;32(10):685–691

12. Bogarapu S, Bishop JR, Krueger CD, Pavuluri MN. Complementary medicines in pediatric bipolar
disease [in Italian]. Minerva Pediatr. 2008;60(1):103–114

416 AMERICAN ACADEMY OF PEDIATRICS



13. Kemper KJ, Shannon S. Complementary and alternative medicine therapies to promote healthy
moods. Pediatr Clin North Am. 2007;54(6):901–926; x

14. Weber W, Newmark S. Complementary and alternative medical therapies for attention-deficit/
hyperactivity disorder and autism. Pediatr Clin North Am. 2007;54(6):983–1006

15. Schulz V. Safety of St John’s wort extract compared to synthetic antidepressants. Phytomedicine.
2006;13(3):199–204

16. Trautmann-Sponsel RD, Dienel A. Safety of Hypericum extract in mildly to moderately depressed
outpatients: a review based on data from three randomized, placebo-controlled trials. J Affect
Disord. 2004;82(2):303–307

17. Kemper KJ, Vohra S, Walls R; American Academy of Pediatrics, Task Force on Complementary and
Alternative Medicine, Provisional Section on Complementary, Holistic, and Integrative Medicine.
The use of complementary and alternative medicine in pediatrics. Pediatrics. 2008;122(6):
1374–1386

18. Nieuwstraten C, Labiris NR, Holbrook A. Systematic overview of drug interactions with antidepres-
sant medications. Can J Psychiatry. 2006;51(5):300–316

19. Singh YN. Potential for interaction of kava and St John’s wort with drugs. J Ethnopharmacol.
2005;100(1–2):108–113

20. Findling RL, McNamara NK, O’Riordan MA, et al. An open-label pilot study of St John’s wort in
juvenile depression. J Am Acad Child Adolesc Psychiatry. 2003;42(8):908–914

21. Simeon J, Nixon MK, Milin R, Jovanovic R, Walker S. Open-label pilot study of St John’s wort in
adolescent depression. J Child Adolesc Psychopharmacol. 2005;15(2):293–301

22. Anda RF, Brown DW, Felitti VJ, Bremner JD, Dube SR, Giles WH. Adverse childhood experiences and
prescribed psychotropic medications in adults. Am J Prev Med. 2007;32(5):389–394

23. Dube SR, Felitti VJ, Dong M, Chapman DP, Giles WH, Anda RF. Childhood abuse, neglect, and
household dysfunction and the risk of illicit drug use: the Adverse Childhood Experiences Study.
Pediatrics. 2003;111(3):564–572

24. Dong M, Giles WH, Felitti VJ, Dube SR, Williams JE, Chapman DP, Anda RF. Insights into causal
pathways for ischemic heart disease: adverse childhood experiences study. Circulation. 2004;
110(13):1761–1766

25. Hillis SD, Anda RF, Dube SR, Felitti VJ, Marchbanks PA, Marks JS. The association between adverse
childhood experiences and adolescent pregnancy, long-term psychosocial consequences, and
fetal death. Pediatrics. 2004;113(2):320–327

26. US Department of Health and Human Services. Mental Health: A Report of the Surgeon General.
Rockville, MD: US Department of Health and Human Services, Substance Abuse and Mental Health
Services Administration, Center for Mental Health Services, National Institutes of Health, National
Institute of Mental Health; 1999

27. Burns BJ, Costello EJ, Angold A, et al. Children’s mental health service use across service sectors.
Health Aff (Millwood). 1995;14(3):147–159

28. Briggs-Gowan MJ, Owens PL, Schwab-Stone ME, Leventhal JM, Leaf PJ, Horwitz SM. Persistence of
psychiatric disorders in pediatric settings. J Am Acad Child Adolesc Psychiatry. 2003;42(11):
1360–1369

29. Brown JD, Wissow LS, Gadomski A, et al. Parent and teacher mental health ratings of children
using primary care services: interrater agreement and implications for mental health screening.
Ambul Pediatr. 2006;6(6):347–351

30. JellinekMS, Murphy JM, Little M, PaganoME, Comer DM, Kelleher KJ. Use of the Pediatric Symptom
Checklist to screen for psychosocial problems in pediatric primary care: a national feasibility
study. Arch Pediatr Adolesc Med. 1999;153(3):254–260

31. Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE. Lifetime prevalence and
age-of-onset distributions of DSM-IV disorders in the National Co-morbidity Survey replication.
Arch Gen Psychiatry. 2005;62(6):593–602

32. Kataoka S, Zhang L, Wells K. Unmet need for mental health care among US children: variation by
ethnicity and insurance status. Am J Psychiatry. 2002;159(9):1548–1555

33. Thomas CR, Holzer CE III. The continuing shortage of child and adolescent psychiatrists. J Am Acad
Child Adolesc Psychiatry. 2006;45(9):1023–1031

34. US Department of Health and Human Services. Mental Health: Culture, Race, and Ethnicity—A
Supplement to Mental Health. A Report of the Surgeon General. Rockville, MD: US Department of
Health and Human Services, Public Health Service, Office of the Surgeon General; 2001

35. Bernal P. Hidden morbidity. Pediatr Ann. 2003;32(6):413–418

36. New Freedom Commission on Mental Health. Achieving the Promise: Transforming Mental Health
Care in America. Rockville, MD: US Department of Health and Human Services; 2003. DHHS publi-
cation No. SMA-03-3831

FROM THE AMERICAN ACADEMY OF PEDIATRICS

PEDIATRICS Volume 124, Number 1, July 2009 417



37. American Academy of Pediatrics, Future of Pediatric Education II Project. The Future of Pediatric
Education II: organizing pediatric education to meet the needs of infants, children, adolescents,
and young adults in the 21st century. Pediatrics. 2000;105(1):163–212

38. Hagan JF, Shaw JS, Duncan PM, eds. Bright Futures: Guidelines for Health Supervision of Infants,
Children, and Adolescents. 3rd ed. Elk Grove Village, IL: American Academy of Pediatrics; 2008

39. Rosie D. Reforming the mental health system in Massachusetts. Center for Public Representation
Web site. Available at: www.rosied.org/Default.aspx?pageId�67061. Accessed March 9, 2009

40. Wagner EH. Chronic diseasemanagement: what will it take to improve care for chronic illness? Eff
Clin Pract. 1998;1(1):2–4

41. Harris M. Rural Private Pediatric Practice Ownership and Management of a Mental Health Prac-
tice [teleconference audio file]. Elk Grove Village, IL: American Academy of Pediatrics; October 25,
2006. Available at: www.aap.org/commpeds/dochs/mentalhealth. Accessed August 24, 2007

42. Coleman WL, Howard BJ. Family-focused behavioral pediatrics: clinical techniques for primary
care. Pediatr Rev. 1995;16(12):448–455

43. Coleman WL. Family focused pediatrics: solution oriented techniques for behavioral problems.
Contemp Pediatr. 1997;14(7):121–134

44. Garg A, Butz AM, Dworkin PH, Lewis RA, Thompson RE, Serwint JR. Improving the management of
family psychosocial problems at low-income children’s well-child care visits: the WE CARE Project.
Pediatrics. 2007;120(3):547–558

45. Ginsburg KR; American Academy of Pediatrics, Committee on Communications, Committee on
Psychosocial Aspects of Child and Family Health. The importance of play in promoting healthy
child development and maintaining strong parent-child bonds. Pediatrics. 2007;119(1):182–191

46. Accreditation Council for Graduate Medical Education. Outcome Project. Available at: www.
acgme.org/Outcome. Accessed July 15, 2007

47. Roter DL, Hall JA, Kern DE, Barker LR, Cole KA, Roca RP. Improving physicians’ interviewing skills
and reducing patients’ emotional distress: a randomized clinical trial. Arch Intern Med. 1995;
155(17):1877–1884

48. Finset A, Ekeberg Ø, Eide H, Aspegren K. Long-term benefits of communication skills training for
cancer doctors. Psychooncology. 2003;12(7):686–693

49. Wissow LS, Gadomski A, Roter D, et al. Improving child and parent mental health in primary care:
a cluster-randomized trial of communication skills training. Pediatrics. 2008;121(2):266–275

50. Lazear KJ, Worthington J, Detres M. Family Experience of the Mental Health System (FEMHS):
Findings Compendium—Findings Brief 5. Helpfulness of Formal Services, Family Organizations
and Informal Supports. Tampa, FL: University of South Florida, Louis de le Parte Florida Mental
Health Institute, Research and Training Center for Children’s Mental Health; 2004. FMHI series
publication No. 224–5. Available at: http://rtckids.fmhi.usf.edu/rtcpubs/familyexperience.cfm. Ac-
cessed August 24, 2007

51. Horvath AO. The therapeutic relationship: from transference to alliance. J Clin Psychol. 2000;56(2):
163–173

52. Miller WR, Rollnick S. Motivational Interviewing: Preparing People for Change in Addictive Behav-
ior. 2nd ed. New York, NY: Guildford Press; 2002

53. Karver MS, Handeslman JB, Fields S, Bickman L. Meta-analysis of therapeutic relationship vari-
ables in youth and family therapy: the evidence for different relationship variables in the child and
adolescent treatment outcome literature. Clin Psychol Rev. 2006;26(1):50–65

54. Kazdin AE, Marciano PL, Whitely MK. The therapeutic alliance in cognitive-behavioral treatment of
children referred for oppositional, aggressive, and anti-social behavior. J Consult Clin Psychol.
2005;73(4):726–730

55. Grencavage LM, Norcross JC. Where are the commonalities among the therapeutic common
factors? Prof Psychol Res Pr. 1990;21(5):372–378

56. Castonguay LG, Beutler LE. Principles of therapeutic change: a task force on participants, rela-
tionships, and techniques factors. J Clin Psychol. 2006;62(6):631–638

57. Klar H, Coleman, WL. Brief solution-focused strategies for behavioral pediatrics. Pediatr Clin North
Am. 1995;42(1):131–141

58. McKay MM, McCadam K, Gonzales J. Addressing barriers to mental health services for inner-city
children and their caretakers. Community Ment Health J. 1996;32(4):353–361

59. Selekman, MD. Solution-Focused Therapy With Children: Harnessing Family Strengths. New York,
NY: Guilford Press; 1997

60. Blount A, ed. Integrated Primary Care: The Future of Medical & Mental Health Collaboration. New
York, NY: W. W. Norton & Co Inc; 1998

61. Oski J. Teens, Telepsychiatry, and School-Based Health Care From Principles to Practice [telecon-

418 AMERICAN ACADEMY OF PEDIATRICS



ference audio file]. Elk Grove Village, IL: American Academy of Pediatrics; October 25, 2006. Avail-
able at: www.aap.org/mentalhealth/docs/oski%20powerpoint.pdf. Accessed August 24, 2007

62. Massachusetts Behavioral Health Partnership Web site. Available at: www.masspartnership.com.
Accessed July 15, 2007

63. Connor DF, McLaughlin TJ, Jeffers-Terry M, et al. Targeted child psychiatric services: a newmodel
of pediatric primary clinician-child psychiatry collaborative care. Clin Pediatr (Phila). 2006;45(5):
423–434

64. Williams J, Shore SE, Foy JM. Co-location of mental health professionals in primary care settings:
three North Carolina models. Clin Pediatr (Phila). 2006;45(6):537–543

65. Massachusetts Child Psychiatry Access Project Web site. Available at: www.mcpap.org. Accessed
August 29, 2008

66. Williams J, Klinepeter K, Palmes G, Pulley A, Foy JM. Diagnosis and treatment of behavioral health
disorders in pediatric practice. Pediatrics. 2004;114(3):601–606

67. Borowsky IW, Mozayeny S. IrelandM. Brief psychosocial screening at health supervision and acute
care visits. Pediatrics. 2003;112(1 pt 1):129–133

68. Cassidy LJ, Jellinek MS. Approaches to recognition and management of childhood psychiatric
disorders in pediatric primary care. Pediatr Clin North Am. 1998;45(5):1037–1052

69. American Academy of Pediatrics, Committee on Child Health Financing. Principles of child health
care financing. Pediatrics. 2003;112(4):997–999

70. American Academy of Pediatrics, Committee on Adolescence, Committee on Child Health Financ-
ing. Underinsurance of adolescents: recommendations for improved coverage of preventive,
reproductive, and behavioral health care services. Pediatrics. 2009;123(1):191–196

71. Levetown M; American Academy of Pediatrics, Committee on Bioethics. Communicating with
children and families: from everyday interactions to skill in conveying distressing information.
Pediatrics. 2008;121(5). Available at: www.pediatrics.org/cgi/content/full/121/5/e1441

72. Fallat ME, Glover J; American Academy of Pediatrics, Committee on Bioethics. Professionalism in
pediatrics. Pediatrics. 2007;120(4). Available at: www.pediatrics.org/cgi/content/full/120/4/e1123

73. American Academy of Pediatrics, Committee on Bioethics. Professionalism in pediatrics: state-
ment of principles. Pediatrics. 2007;120(4):895–897

74. American Academy of Pediatrics, Task Force on Mental Health. Strategies for System Change in
Children’s Mental Health: A Chapter Action Kit. Elk Grove Village, IL: American Academy of
Pediatrics; 2007. Available at: www.aap.org/mentalhealth/mh2ch.html. Accessed April 21, 2009

75. American Academy of Child and Adolescent Psychiatry, Committee on Health Care Access and
Economics; American Academy of Pediatrics, Task Force on Mental Health. Improving mental
health services in primary care: reducing administrative and financial barriers to access and
collaboration. Pediatrics. 2009;123(4):1248–1251

76. American Academy of Pediatrics, Committee on Quality Improvement, Subcommittee on Attention-
Deficit/Hyperactivity Disorder. Clinical practice guideline: diagnosis and evaluation of the child
with attention-deficit/hyperactivity disorder. Pediatrics. 2000;105(5):1158–1170

77. American Academy of Pediatrics, Subcommittee on Attention-Deficit/Hyperactivity Disorder, Com-
mittee on Quality Improvement. Clinical practice guideline: treatment of the school-aged childwith
attention-deficit/hyperactivity disorder. Pediatrics. 2001;108(4):1033–1044

78. Cherry KD, Woodwell DA, Rechtsteiner EA. National Ambulatory Medical Care Survey: 2005 sum-
mary. Adv Data Vital Health Stat. 2007;(387):1–40

79. Caspary G, Horwitz S, Singh M, et al. Mental health training during residency is associated with
greater confidence in mental health care. Paper presented at: Pediatric Academic Societies
annual meeting; May 3–6, 2008; Honolulu, HI

80. DeMaso DR, Knight JR, eds. Collaboration Essentials for Pediatric and Child and Adolescent Psychiatry
Residents: Working Together to Treat the Child. American Academy of Child and Adolescent Psychiatry
and American Academy of Pediatrics. Boston, MA: Children’s Hospital Boston; 2004

81. Fishman ME, Kessel W, Heppel DE, et al. Collaborative office rounds: continuing education in the
psychosocial/developmental aspects of child health. Pediatrics. 1997;99(4). Available at:
www.pediatrics.org/cgi/content/full/99/4/e5

82. Integrated Primary Care. Consulting for integrated primary care. Available at:
www.integratedprimarycare.com/consulting%20for%20integrated%20primary%20care.htm. Ac-
cessed August 1, 2007

83. The REACH Institute. Child and Adolescent Training Institute in Evidence-based Treatments. Avail-
able at: www.reach-institute.net/TrainingInstituteinEvidence-basedTreatments.html. Accessed
October 19, 2007

FROM THE AMERICAN ACADEMY OF PEDIATRICS

PEDIATRICS Volume 124, Number 1, July 2009 419



APPENDIX 1 Proposed Mental Health Competencies for Pediatric PCCs

“Systems-based practice”: clinicians providing primary care to children and adolescents should be able to do the following
“Improve the organizational and financial base of care”
1. Apply collaborative strategies applicable to advocating with insurers and payers for appropriate payment to PCCs and mental health specialists for their mental

health services
2. Utilize appropriate coding and billing practices to support mental health services
“Build community collaborations”
3. Establish collaborative relationships with support groups; professionals available within the community (eg, early intervention specialists, school personnel, child

care professionals, mental health specialists); and/or community agencies (eg, departments of social services, juvenile justice system, nonprofit agencies
providing mental health and substance abuse services to children and families) and define respective roles in assessment, treatment, coordination of care,
exchange of information, and family support

4. Participate in multidisciplinary meetings, appropriately applying such skills as reflective listening, mediation, and leadership skills
5. Apply collaborative approaches involving parents and mental health specialists to advocate for services and educational resources relevant to the full range of

children’s/adolescents’ and families’ mental health needs, including those of special populations, such as abused children, children in foster care, homeless
children, children of international political refugees and other recent immigrants, children with physical or mental disabilities, children displaced by disasters,
children of separated and divorced parents, children of parents deployed for military service, and youth involved in the juvenile justice system

“Enhance the practice”
6. Establish systems within their practice to support mental health services; elements include
a. a directory of mental health and substance abuse referral sources and family support resources in the region
b. established procedures for
promoting healthy lifestyles, including exercise, sleep, optimal nutrition, stress management, decreasing exposure to environmental toxins and stressors, and
seeking support within the community
eliciting a history of patients’ involvement in mental health specialty care
requesting consent to collect information from collateral sources such as mental health professionals, schools, and social service agencies
obtaining and documenting the child’s and family’s psychosocial history
managing psychiatric emergencies
screening for occult mental health problems

c. registries of patients with mental health problems (including children for whom psychopharmacologic agents have been prescribed and children/families not
prepared to take action on mental health concerns)

d. evidence-based protocols and monitoring/tracking mechanisms for the care of children with mental health problems
e. culturally and linguistically appropriate educational materials on mental health topics for children and families
f. tools for facilitating coding and billing specific to mental health

7. Establish a practice environment that normalizes integration of mental health and incorporates medical home principles for the care of children with mental
health concerns as for children and youth with other special health care needs

“Patient care”: clinicians providing primary care to children and adolescents should be able to do the following
1. Promote mental health resilience through reinforcing child and family strengths and counseling families in healthy lifestyles (eg, nutrition, exercise, play, limited
screen time, sleep, family time, stress management, decreased exposure to environmental toxins, and promotion of social capital)

2. Integrate a brief psychosocial update into acute care visits
3. Select, use, and interpret tools appropriate to the primary care setting for such purposes as screening for mental health problems, functional assessment of
children and families, collection of information from collateral sources (eg, schools, agencies, juvenile justice system, other health professionals), and diagnostic
assessment

4. Conduct history, physical assessment, and observations of parent-child interaction indicated by presenting mental health concerns and/or positive screening
test(s) results

5. Differentiate normal behavioral variations, mental health problems and disorders, physical conditions with mental health manifestations, and adverse medication
effects

6. Identify potential behavioral, mental health, and/or learning differences/problems reflected in report cards, academic test results, Individualized Family Service
Plans, or Individualized Education Plans

7. Recognize common mental health comorbidities in children with physical and cognitive disabilities, chronic medical conditions, and mental health disorders
8. Plan diagnostic assessment, alone or in collaboration with mental health specialists, of children and youth with special health care needs who have comorbid
mental health issues; infants and young children manifesting difficulties with communication and/or attachment; and children and adolescents presenting with
anxious or avoidant behaviors, inattention and hyperactivity, depressive or withdrawn behaviors, oppositional or aggressive behaviors, problems with eating,
substance use, exposure to trauma or loss, learning differences, and poor academic performance

9. Analyze results frommental health screening, history, and physical assessment to determine a child’s/family’s need for further assessment and/or intervention
10. Provide guidance to families on managing common mental health problems; on coping with adverse life events such as parental separation and illness or death of

a loved one; and on use of educational resources appropriate to their literacy level and cultural and individual needs
11. Recognize mental health emergencies, severe functional impairment, and complex mental health symptoms that require mental health specialty care
12. Assist families in seeking and using care of a mental health specialist and/or facility that provides evidence-based services appropriate to a child’s/family’s needs

and preferences
13. Develop a contingency or crisis plan for a child or adolescent with an urgent mental health problem
14. Apply strategies to monitor adverse and positive effects of nonpharmacologic and pharmacologic therapy
15. Integrate child/family strengths, needs, and preferences; clinician’s own skills; and available resources into development of a care plan for children with mental

health problems, alone or in collaboration with mental health specialists (including further assessment; child/family education about the condition�s�; evidence-
based nonpharmacologic and, if indicated, pharmacologic interventions; communication with family and collaborating professionals; monitoring mechanisms;
and routine health supervision)
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APPENDIX 1 Continued

16. Initiate the process of care, alone or in collaboration with other clinicians, for children experiencing functional impairment from ADHD, anxiety, depression, or
substance use/abuse, as desired by the child or family

“Medical knowledge”: clinicians providing primary care to children and adolescents should be able to do the following
1. Access current data about the safety and efficacy of common pharmacologic and psychosocial interventions in children and adolescents
2. Access current data about interactions between prescription drugs and dietary supplements commonly used for mental health problems
3. Apply the DSM-PC criteria for the diagnoses of ADHD, major depressive disorder, and other disorders for which the clinician considers pharmacologic therapy
4. Use evidence-based interventions for children and adolescents with anxiety disorders (including posttraumatic stress disorder), ADHD, depression, and substance
abuse

5. Apply principles of behavior-change science to mental health practice
“Practice-based learning and improvement”: clinicians providing primary care to children and adolescents should be able to do the following
1. “Identify strengths, deficiencies, and limits in one’s own knowledge and expertise” concerning mental health and substance abuse assessment and care
2. “Set learning and improvement goals”
3. “Identify and perform appropriate learning activities”
4. “Locate, appraise, and assimilate evidence from scientific studies related to their patients’ problems”
5. “Use information technology to optimize learning”
6. Apply learning to development of office protocols for the assessment and care of children with mental health disorders
7. “Systematically analyze practice, using quality improvement methods, and implement changes with the goal of practice improvement” in mental health care

“Interpersonal and communication skills”: clinicians providing primary care to children and adolescents should be able to do the following
1. Elicit mental health concerns from a child or adolescent and family
2. Explore the cultural context of a child and family’s symptoms or concerns
3. Collaborate with child/adolescent and family to establish the agenda for an outpatient visit involving a mental health issue
4. Identify and address barriers preventing a child and/or family from seeking or accepting help for a mental health problem (eg, sense of hopelessness, inadequate
insurance or financial resources, family conflict, stigma)

5. Manage resistance or anger in child/adolescent and/or family
6. Apply motivational interviewing techniques, family engagement strategies, and behavioral contracts to seek consensus on a mental health plan of action and to
prepare the family for a mental health consultation

7. Interpret to families current evidence related to the safety and efficacy of relevant therapeutic options
8. Promote healthy lifestyles that contribute to mental health
9. “Communicate effectively with physicians, other health professionals, health-related agencies” and educators in the mutual care of children and adolescents
10. Clarify and discuss psychological test results, mental health findings, and concerns to children, adolescents, and families in language that is appropriate for age,

education level, and cultural norms
11. Bring a mental health visit to a close in a supportive, efficient manner
“Professionalism”: clinicians providing primary care to children and adolescents should be able to do the following
1. “Demonstrate compassion, integrity, and respect” for all children and family members
2. Demonstrate sensitivity to cultural differences and family preferences in addressing mental health concerns
3. Establish clear expectations in children, adolescents, and their families about conditional confidentiality (specific to state laws), exchange of protected health
information, and business practices

4. Discuss one’s professional limitations in knowledge and skills as part of the referral process

The ACGME has published “general competencies,” which in some cases overlap those outlined in this document but bear restatement in the context of mental health care. ACGME wording
is shown in quotes. The AAP recognizes that achievement of the competencies proposed in this table is a long-term goal, requiring training and resources that have yet to be developed. The
AAP is committed to the development of the resources and training needed to assist pediatricians in achieving these competencies.

APPENDIX 2 Web Resources for Treatment and Referral Decisions for Primary Care

1. American Academy of Pediatrics Children’s Mental Health in Primary Care Web site. Available at: www.aap.org/mentalhealth.
2. National Institute on Drug Abuse (NIDA) (provides resources on substance abuse and mental health issues). Available at: www.nida.nih.gov.
3. American Academy of Child and Adolescent Psychiatry (AACAP) (access to practice parameters on a variety of mental health topics). Available at:
www.aacap.org/cs/root/member�information/practice�information/practice�parameters/practice�parameters.

4. Hawaii State Department of Health (evidence-based child and adolescent psychosocial interventions). Available at: www.hawaii.gov/health/mental-health/
camhd/library/webs/ebs/ebs-index.html.

5. GeneralPediatrics.com (many links, especially to child psychiatry and practice parameters). Available at: www.generalpediatrics.com.
6. National Guideline Clearinghouse (a public resource for evidence-based clinical practice guidelines; an initiative of the Agency for Healthcare Research and
Quality, US Department of Health and Human Services). Available at: www.guideline.gov.

7. University of Buffalo School of Social Work (provides a description of the signs and symptoms of disorders that affect children and adolescents, as well as
current evidence-based practices for each disorder). Available at: www.socialwork.buffalo.edu/conted/EBP/index.htm.

8. Substance Abuse and Mental Health Services Administration (SAMHSA) National Registry of Evidence-Based Programs and Practices (a searchable online
registry of mental health and substance abuse interventions reviewed and rated by independent reviewers). Available at: www.nrepp.samhsa.gov.
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Summary

This report is a revision of General Recommendations on Immunization and updates the 2002 statement by the Advisory
Committee on Immunization Practices (ACIP) (CDC. General recommendations on immunization: recommendations of the
Advisory Committee on Immunization Practices and the American Academy of Family Physicians.  MMWR 2002;51[No. RR-
2]). This report is intended to serve as a general reference on vaccines and immunization. The principal changes include 1)
expansion of the discussion of vaccination spacing and timing; 2) an increased emphasis on the importance of injection tech-
nique/age/body mass in determining appropriate needle length; 3) expansion of the discussion of storage and handling of vac-
cines, with a table defining the appropriate storage temperature range for inactivated and live vaccines; 4) expansion of the
discussion of altered immunocompetence, including new recommendations about use of live-attenuated vaccines with therapeu-
tic monoclonal antibodies; and 5) minor changes to the recommendations about vaccination during pregnancy and vaccination
of internationally adopted children, in accordance with new ACIP vaccine-specific recommendations for use of inactivated
influenza vaccine and hepatitis B vaccine. The most recent ACIP recommendations for each specific vaccine should be consulted
for comprehensive discussion. This report, ACIP recommendations for each vaccine, and other information about vaccination
can be accessed at CDC’s National Center for Immunization and Respiratory Diseases (proposed) (formerly known as the
National Immunization Program) website at http//:www.cdc.gov/nip.

Introduction
This report provides technical guidance about common

vaccination concerns for clinicians and other health-care pro-
viders who administer vaccines to infants, children, adoles-
cents, and adults. Vaccine recommendations are based on
characteristics of the immunobiologic product, scientific
knowledge about the principles of active and passive immu-
nization, epidemiology and burden of diseases (i.e., morbid-
ity, mortality, costs of treatment, and loss of productivity),
vaccine safety considerations, cost analysis of preventive mea-
sures, published and unpublished studies, and expert opin-
ion of public health officials and specialists in clinical and
preventive medicine.

Benefits and risks are associated with using all
immunobiologics (i.e., an antigenic substance or antibody-
containing preparation). No vaccine is completely safe or ef-
fective. Benefits of vaccination include partial or complete
protection against infection for the vaccinated person and
overall benefits to society as a whole. Benefits include protec-
tion from symptomatic illness, improved quality of life and
productivity, and prevention of death. Societal benefits in-
clude creation and maintenance of herd immunity against
communicable diseases, prevention of disease outbreaks, and
reduction in health-care–related costs. Vaccination risks range
from common, minor, and local adverse effects to rare, se-
vere, and life-threatening conditions. Therefore, recommen-
dations for vaccination practices balance scientific evidence of
benefits for each person and to society against the potential
costs and risks for vaccination for the individual and programs.

Standards for child and adolescent vaccination practices and
standards for adult vaccination practices (1,2) have been pub-
lished to assist with implementing vaccination programs and
maximizing their benefits. Any person or institution that pro-
vides vaccination services should adopt these standards to
improve vaccination delivery and protect infants, children,
adolescents, and adults from vaccine-preventable diseases.

http//:www.cdc.gov/nip


2 MMWR December 1, 2006

To maximize the benefits of vaccination, this report pro-
vides general information about immunobiologics and pro-
vides practical guidelines about vaccine administration and
technique. To minimize risk from vaccine administration, this
report delineates situations that warrant precautions or
contraindications to using a vaccine. These recommendations
are intended for use in the United States because vaccine avail-
ability and use and epidemiologic circumstances differ in other
countries. Individual circumstances might warrant deviations
from these recommendations.

The relative balance of benefits and risks can change as dis-
eases are controlled or eradicated. For example, because wild
poliovirus transmission has been interrupted in the United
States since 1979, the only indigenous cases of paralytic po-
liomyelitis reported since that time have been caused by live
oral poliovirus vaccine (OPV) (3). In 1999, to eliminate the
risk for vaccine-associated paralytic poliomyelitis (VAPP),
exclusive use of inactivated poliovirus vaccine (IPV) was rec-
ommended for routine vaccination in the United States. How-
ever, because of superior ability to induce intestinal immunity
and to prevent spread among close contacts, OPV remains
the vaccine of choice for areas where wild poliovirus is still
present (4). Until worldwide eradication of poliovirus is ac-
complished, continued vaccination of the U.S. population
against poliovirus will be necessary.

Timing and Spacing
of Immunobiologics

General Principles for Vaccine
Scheduling

Optimal response to a vaccine depends on multiple factors,
including the nature of the vaccine and the age and immune
status of the recipient. Recommendations for the age at which
vaccines are administered are influenced by age-specific risks
for disease, age-specific risks for complications, ability of per-
sons of a certain age to respond to the vaccine, and potential
interference with the immune response by passively transferred
maternal antibody. Vaccines are recommended for members
of the youngest age group at risk for experiencing the disease
for whom efficacy and safety have been demonstrated.

Certain products, including inactivated vaccines, toxoids,
recombinant subunit, and polysaccharide conjugate vaccines,
require administering 2 or more doses for development of an
adequate and persisting antibody response. Tetanus and diph-
theria toxoids require periodic reinforcement or booster doses
to maintain protective antibody concentrations. Unconjugated
polysaccharide vaccines do not induce T-cell memory, and
booster doses are not expected to produce substantially in-

creased protection. Conjugation with a protein carrier im-
proves the effectiveness of polysaccharide vaccines by induc-
ing T-cell–dependent immunologic function. Vaccines that
stimulate both cell-mediated immunity and neutralizing an-
tibodies (e.g., live-attenuated virus vaccines) usually can in-
duce prolonged immunity, even if antibody titers decline over
time (5). Subsequent exposure to infection usually does not
lead to viremia but to a rapid anamnestic antibody response.

Approximately 90%–95% of recipients of a single dose of
certain live vaccines administered by injection at the recom-
mended age (i.e., measles, rubella, and yellow fever) have pro-
tective antibody (generally within 2 weeks of the dose). For
varicella and mumps vaccines, 80%–85% of vaccinees are
protected after a single dose. However, because a limited pro-
portion of recipients (5%–15%) of measles-mumps-rubella
(MMR) or varicella vaccine fail to respond to 1 dose, a sec-
ond dose is recommended to provide another opportunity to
develop immunity (6). The majority of persons who fail to
respond to the first dose of MMR or varicella vaccine respond
to a second dose (7,8).

The Recommended Childhood and Adolescent Immuni-
zation Schedule and the Recommended Adult Immunization
Schedule are revised annually. Physicians and other health-
care providers should ensure that they are following the most
up-to-date schedules, which are available from CDC’s Na-
tional Center for Immunization and Respiratory Diseases
(proposed) website (http://www.cdc.gov/nip).

Spacing of Multiple Doses of the Same
Antigen

Vaccination providers should adhere as closely as possible
to recommended vaccination schedules. Recommended ages
and intervals between doses of multidose antigens provide
optimal protection or have the best evidence of efficacy. Rec-
ommended vaccines and recommended intervals between
doses are provided in this report (Table 1).

In certain circumstances, administering doses of a multidose
vaccine at shorter than the recommended intervals might be
necessary. This can occur when a person is behind schedule
and needs to be brought up-to-date as quickly as possible or
when international travel is impending. In these situations,
an accelerated schedule can be implemented that uses inter-
vals between doses shorter than those recommended for rou-
tine vaccination. Although the effectiveness of all accelerated
schedules has not been evaluated in clinical trials, ACIP be-
lieves that when accelerated intervals are used, the immune
response is acceptable and will lead to adequate protection.
The accelerated or minimum intervals and ages that can be
used for scheduling catch-up vaccinations are provided in this
report (Table 1). Vaccine doses should not be administered at

http://www.cdc.gov/nip
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TABLE 1. Recommended and minimum ages and intervals between vaccine doses of routinely recommended vaccines*
Vaccine Recommended age Minimum age Recommended interval Minimum interval
and dose no. for this dose for this dose to next dose to next dose

Hepatitis B (HepB)-1À Birth Birth 1ï4 months 4 weeks
HepB-2 1ï2 months 4 weeks 2ï17 months 8 weeks
HepB-3Ä 6ï18 months 24 weeks ð ð
Diphtheria-tetanus-acellular 2 months 6 weeks 2 months 4 weeks
pertussis (DTaP)-1À

DTaP-2 4 months 10 weeks 2 months 4 weeks
DTaP-3 6 months 14 weeks 6ï12 monthsÆ 6 monthsÆ**
DTaP-4 15ï18 months 12 months 3 years 6 monthsÆ

DTaP-5 4ï6 years 4 years ð ð
Haemophilus influenzae type b 2 months 6 weeks 2 months 4 weeks
(Hib)-1À,ÀÀ

Hib-2 4 months 10 weeks 2 months 4 weeks
Hib-3ÄÄ 6 months 14 weeks 6ï9 monthsÆ 8 weeks
Hib-4 12ï15 months 12 months ð ð
Inactivated poliovirus (IPV)-1À 2 months 6 weeks 2 months 4 weeks
IPV-2 4 months 10 weeks 2ï14 months 4 weeks
IPV-3 6ï18 months 14 weeks 3ï5 years 4 weeks
IPV-4 4ï6 years 18 weeks ð ð
Pneumococcal conjugate 2 months 6 weeks 2 months 4 weeks
(PCV)-1ÀÀ

PCV-2 4 months 10 weeks 2 months 4 weeks
PCV-3 6 months 14 weeks 6 months 8 weeks
PCV-4 12-15 months 12 months ð ð
Measles-mumps-rubella (MMR)-1ÆÆ 12ï15 months 12 months 3ï5 years 4 weeks
MMR-2ÆÆ 4ï6 years 13 months ð ð
Varicella (Var)-1ÆÆ 12ï15 months 12 months 3ï5 years 12 weeks***
Var-2ÆÆ 4ï6 years 15 months ð ð
Hepatitis A (HepA)-1À 12-23 months 12 months 6ï18 monthsÆ 6 monthsÆ

HepA-2 18ï41 months 18 months ð ð
Influenza inactivatedÀÀÀ 6-59 months 6 monthsÄÄÄ 1 month 4 weeks
Influenza live attenuatedÀÀÀ ð 5 years 6ï10 weeks 6 weeks
Meningococcal conjugateÀ 11ï12 years 11 years ð ð
Meningococcal polysaccharide (MPSV)-1 ð 2 years 5 yearsÄÄÄ 5 yearsÆÆÆ

MPSV-2**** ð 7 years ð ð
Tetanus-diphtheria 11ï12 years 7 years 10 years 5 years
Tetanus-diphtheria acellular >11 years 10 years ð ð
pertussis (Tdap)ÀÀÀÀ

Pneumococcal polysaccharide (PPV)-1 ð 2 years 5 years 5 years
PPV-2ÄÄÄÄ ð 7 years ð ð
Human papillomavirus (HPV)-1ÆÆÆÆ 11ï12 years 9 years 2 months 4 weeks
HPV-2 11ï12 years (+2 months) 109 months 4 months 12 weeks
HPV-3 11ï12 years (+6 months) 112 months ð ð
Rotavirus (RV)-1***** 2 months 6 weeks 2 months 4 weeks
RV-2 4 months 10 weeks 2 months 4 weeks
RV-3 6 months 14 weeks ð ð
ZosterÀÀÀÀÀ 60 years 60 years ð

* Combination vaccines are available. Use of licensed combination vaccines is preferred over separate injections of their equivalent component
vaccines (Source: CDC. Combination vaccines for childhood immunization: recommendations of the Advisory Committee on Immunization Prac-
tices (ACIP), the American Academy of Pediatrics (AAP), and the American Academy of Family Physicians (AAFP). MMWR 1999;48[No. RR-5]).
When administering combination vaccines, the minimum age for administration is the oldest age for any of the individual components; the minimum
interval between doses is equal to the greatest interval of any of the individual components.
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À Combination vaccines containing the Hepatitis B component are available (HepB-Hib, DTaP-HepB-IPV, and HepA-HepB). These vaccines should
not be administered to infants aged <6 weeks because of the other components (i.e., Hib, DTaP, HepA, and IPV).

Ä HepB-3 should be administered at least 8 weeks after HepB-2 and at least 16 weeks after HepB-1 and should not be administered before age 24
weeks.

Æ Calendar months.
** The minimum recommended interval between DTaP-3 and DTaP-4 is 6 months. However, DTaP-4 need not be repeated if administered at least 4
months after DTaP-3.

ÀÀ For Hib and PCV, children receiving the first dose of vaccine at age >7 months require fewer doses to complete the series (CDC. Recommended
childhood and adolescent immunization scheduleðUnited States, 2006. MMWR 2005; 54 [Nos. 51 & 52]:Q1-Q4).

ÄÄ If PRP-OMP (Pedvax-HibÈ, Merck Vaccine Division) was administered at age 2 and 4 months, a dose at age 6 months is not required.
ÆÆ Combination measles-mumps-rubella-varicella (MMRV) vaccine can be used for children aged 12 monthsï12 years.
*** The minimum interval from VAR-1 to VAR-2 for persons beginning the series at age >13 years is 4 weeks.
ÀÀÀ Two doses of influenza vaccine are recommended for children aged <9 years who are receiving the vaccine for the first time. Children aged <9 years

who have previously received influenza vaccine, and persons aged >9 years require only 1 dose per influenza season.
ÄÄÄ The minimum age for inactivated influenza vaccine varies by vaccine manufacturer. Only Fluzone (manufactured by sanofi pasteur) is approved for

children aged 6ï35 months. The minimum age for Fluvirin (manufactured by Novartis) is 4 years. For Fluarix and FluLeval (manufactured by
GlaxoSmithKline), the minimum age is 18 years.

ÆÆÆ Certain experts recommend a second dose of MPSV 3 years after the first dose for persons at increased risk for meningococcal disease.
**** A second dose of meningococcal vaccine is recommended for persons previously vaccinated with MPSV who remain at high risk for meningococcal

disease. MCV4 is preferred when revaccinating persons aged 11ï55 years, but a second dose of MPSV is acceptable. (Source: CDC. Prevention and
control of meningococcal disease: recommendations of the Advisory Committee on Immunization Practices [ACIP]. MMWR 2005;54[No. RR-7]).

ÀÀÀÀ Only 1 dose of Tdap is recommended. Subsequent doses should be administered as Td. If vaccination to prevent tetanus and/or diphtheria disease
is required for children aged 7ï9 years, Td should be administered (minimum age for Td is 7 years). For one brand of Tdap, the minimum age is 11
years. The preferred interval between Tdap and a previous dose of Td is 5 years. In persons who have received a primary series of tetanus-toxoidï
containing vaccine, for management of a tetanus-prone wound, the minimum interval after a previous dose of any tetanus-containing vaccine is 5
years.

ÄÄÄÄ A second dose of PPV is recommended for persons at highest risk for serious pneumococcal infection and those who are likely to have a rapid
decline in pneumococcal antibody concentration. Revaccination 3 years after the previous dose can be considered for children at highest risk for
severe pneumococcal infection who would be aged <10 years of age at the time of revaccination. (Source: CDC. Prevention of pneumococcal
disease: recommendations of the Advisory Committee on Immunization Practices [ACIP].  MMWR 1997;46[No. RR-8]).

ÆÆÆÆ HPV is approved only for females aged 9ï26 years.
***** The first dose of RV must be administered at age 6ï12 weeks. The vaccine series should not be started at age >13 weeks. RV should not be

administered to children aged >33 weeks regardless of the number of doses received at age 6ï32 weeks.
ÀÀÀÀÀHerpes zoster vaccine is approved as a single dose for persons who are aged >60 years with a history of varicella.

TABLE 1. (Continued) Recommended and minimum ages and intervals between vaccine doses of routinely recommended vaccines*
Vaccine Recommended age Minimum age Recommended interval Minimum interval
and dose no. for this dose for this dose to next dose to next dose

intervals less than these minimum intervals or earlier than
the minimum age.*

In clinical practice, vaccine doses occasionally are adminis-
tered at intervals less than the minimum interval or at ages
younger than the minimum age. Doses administered too close
together or at too young an age can lead to a suboptimal im-
mune response. However, administering a dose a limited num-
ber of days earlier than the minimum interval or age is unlikely
to have a substantially negative effect on the immune response
to that dose. Therefore, ACIP recommends that vaccine doses
administered 4 or fewer days before the minimum interval or
age be counted as valid.† However, because of its unique sched-

ule, this recommendation does not apply to the rabies vac-
cine (9). Doses administered 5 or more days earlier than the
minimum interval or age of any vaccine should not be counted
as valid doses and should be repeated as age-appropriate. The
repeat dose should be spaced after the invalid dose by the
recommended minimum interval (Table 1). For example, if
Haemophilus influenzae type b (Hib) doses one and two were
administered only 2 weeks apart, because the minimum in-
terval from dose one to dose two is 4 weeks, dose two is in-
valid and should be repeated. The repeat dose should be
administered 4 or more weeks after the invalid (second) dose.
The repeat dose would be counted as the second valid dose.
Doses administered 5 or more days before the minimum age
should be repeated on or after the child reaches the minimum
age and 4 or more weeks after the invalid dose. For example,
if the first dose of varicella vaccine were administered at age
10 months, the repeat dose would be administered no earlier
than the child’s first birthday. If the first dose of varicella vac-
cine were administered at age 11 months and 2 weeks, the re-
peat dose could be administered 2 weeks after the first birthday.

Certain vaccines produce increased rates of local or sys-
temic reactions in certain recipients when administered too
frequently (e.g., adult tetanus-diphtheria toxoid [Td]; pedi-

*During measles outbreaks, if cases are occurring among infants aged <12
months, measles vaccination of infants as young as 6 months can be
undertaken as an outbreak control measure. However, doses administered
at ages <12 months should not be counted as part of the series (Source:
CDC. Measles, mumps, and rubella vaccine use and strategies for elimination
of measles, rubella, and congenital rubella syndrome and control of mumps:
recommendations of the Advisory Committee on Immunization Practices
[ACIP]. MMWR 1998;47[No. RR-8]).

†In certain situations, local or state requirements might mandate that doses of
selected vaccines be administered on or after specific ages. For example, a
school entry requirement might not accept a dose of MMR or varicella vaccine
administered before the child’s first birthday. ACIP recommends that
physicians and other health-care providers comply with local or state
vaccination requirements when scheduling and administering vaccines.
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atric diphtheria-tetanus toxoid [DT]; tetanus toxoid; and teta-
nus, reduced diphtheria acellular pertussis vaccine for adoles-
cents and adults) (10,11). Such reactions might result from
formation of antigen-antibody complexes. Optimal record
keeping, maintaining patient histories, and adhering to rec-
ommended schedules can decrease the incidence of such re-
actions without adversely affecting immunity.

Simultaneous Administration
Experimental evidence and extensive clinical experience

provide the scientific basis for administering vaccines simul-
taneously (i.e., during the same office visit, not combined in
the same syringe). Simultaneously administering all vaccines
for which a person is eligible is critical, including for child-
hood vaccination programs, because simultaneous adminis-
tration increases the probability that a child will be vaccinated
fully at the appropriate age (1). A study conducted during a
measles outbreak demonstrated that approximately one third
of measles cases among unvaccinated but vaccine-eligible pre-
school children could have been prevented if MMR had been
administered at the same visit when another vaccine was ad-
ministered (12). Simultaneous administration also is critical
when preparing for foreign travel and/or if uncertainty exists
that a person will return for further doses of vaccine.

Simultaneously administering the most widely used live and
inactivated vaccines have produced seroconversion rates and
rates for adverse reactions similar to those observed when the
vaccines are administered separately (13–16). Routinely ad-
ministering all age-appropriate doses of vaccines simulta-
neously is recommended for children for whom no specific
contraindications exist at the time of the visit. Administering
combined MMR (or measles-mumps-rubella-varicella
[MMRV] vaccine) yields safety and immunogenicity results
similar to administering individual measles, mumps, and ru-
bella vaccines at different sites. Therefore, no medical basis
exists for administering these vaccines separately for routine
vaccination instead of the preferred MMR combined vaccine
(6). Administering separate antigens would result in a delay
in protection for the deferred components. Response to MMR
and varicella vaccines administered on the same day is identi-
cal to vaccines administered a month apart (17), and admin-
istration of MMRV combined vaccine is similar to
administration of MMR and varicella vaccines on the same
day (18). No evidence exists that oral rotavirus vaccine (RV)
interferes with live vaccines administered by injection or in-
tranasally (e.g., MMR and live-attenuated influenza vaccine
[LAIV]). RV can be administered simultaneously or at any
interval before or after injectable or intranasal live vaccines
(19). No data exist about the immunogenicity of oral Ty21a

typhoid vaccine when administered concurrently or within
30 days of other live virus vaccines. In the absence of such
data, if typhoid vaccination is warranted, administration
should not be delayed because of administration of live-at-
tenuated virus vaccines (20).

Simultaneously administering pneumococcal polysaccharide
vaccine (PPV) and inactivated influenza vaccine elicits a satis-
factory antibody response without increasing the incidence or
severity of adverse reactions (21). Simultaneously administer-
ing PPV and inactivated influenza vaccine is recommended for
all persons for whom both vaccines are indicated.

Hepatitis B vaccine (HepB) administered with yellow fever
vaccine is as safe and immunogenic as when these vaccines are
administered separately (22). Measles and yellow fever vaccines
have been administered safely at the same visit and without re-
duction of immunogenicity of each of the components (23,24).

Depending on vaccines administered in the first year of life,
children aged 12–15 months might receive up to nine injec-
tions during a single visit (MMR, varicella, Hib, pneumo-
coccal conjugate, diphtheria and tetanus toxoids and acellular
pertussis [DTaP], IPV, hepatitis A, HepB, and influenza [sea-
sonal] vaccines). To reduce the number of injections at the
12–15-month visit, the IPV and HepB series can be expe-
dited and completed before the child’s first birthday. MMRV
can be administered as soon as possible on or after the first
birthday and the fourth dose of DTaP administered at age 15
months. The majority of children aged 1 year who have re-
ceived 2 (polyribosylribitol phosphate-meningococcal outer
membrane protein [PRP-OMP]) or 3 (PRP-tetanus [PRP-
T], diphtheria CRM197 [CRM, cross-reactive material] pro-
tein conjugate [HbOC]) previous doses of Hib vaccine and 3
previous doses of DTaP and pneumococcal conjugate vac-
cine (PCV) have had protection (25,26). The third (PRP-
OMP) or fourth (PRP-T, HbOC) dose of the Hib series, and
the fourth doses of DTaP and PCV are critical in boosting
antibody titer and ensuring continued protection (26–29).
However, the booster dose of the pneumococcal conjugate
series can be deferred until age 15–18 months for children
who are likely to return for future visits. The fourth dose of
DTaP is recommended at age 15–18 months but can be ad-
ministered as early as age 12 months under certain circum-
stances (27). For infants at low risk for infection with hepatitis
B virus (i.e., the mother tested negative for hepatitis B surface
antigen [HBsAg] at the time of delivery), the HepB series can
be completed at any time for children aged 6–18 months.
With use of certain HepB combination vaccines (i.e., combi-
nation Hib-HepB vaccine), the minimum age of administra-
tion of the final dose is 12 months because of the minimum
age requirement for the last dose of the Hib series (30). Rec-
ommended spacing of doses should be maintained (Table 1).
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TABLE 2. Guidelines for spacing of live and inactivated
antigens

Recommended minimum
Antigen combination interval between doses
Two or more inactivated* Can be administered simultaneously

or at any interval between doses
Inactivated and live Can be administered simultaneously

or at any interval between doses
Two or more live intranasal 4-week minimum interval, if not
or injectableÀ  administered simultaneously

* Certain experts suggest a 1-month interval between tetanus toxoid,
reduced diphtheria toxoid, and reduced acellular pertussis vaccine and
quadrivalent meningococcal conjugate vaccine if they are not
administered simultaneously.

ÀLive oral vaccines (e.g., Ty21a typhoid vaccine and rotavirus vaccine)
can be administered simultaneously or at any interval before or after
inactivated or live injectable vaccines.
Source: American Academy of Pediatrics. Pertussis. In: Pickering LK,
Backer, CJ, Long SS, McMillan J, eds., Red Book: 2006 Report of the
Committee on Infectious Diseases. 27th ed. Elk Grove Village, IL:
American Academy of Pediatrics.

Use of combination vaccines can reduce the number of in-
jections required at an office visit. Licensed combination vac-
cines can be used whenever any components of the
combination are indicated and its other components are not
contraindicated and if licensed by the Food and Drug Ad-
ministration (FDA) for that dose in the series. Use of licensed
combination vaccines is preferred to separate injection of their
equivalent component vaccines to reduce the number of in-
jections and missed opportunities to protect through vacci-
nation (31). Only combination vaccines licensed by FDA
should be used. Individual vaccines should never be mixed in
the same syringe unless they are approved specifically for mix-
ing by FDA. Only one vaccine (DTaP and PRP-T Hib vac-
cine, marketed as TriHIBit® [manufactured by sanofi pasteur])
is licensed by FDA for mixing in the same syringe. This vac-
cine should not be used for primary vaccination in infants
aged 2, 4, and 6 months, but it can be used as the last dose of
the Hib vaccine series on or after age 12 months.

Nonsimultaneous Administration
No evidence exists that inactivated vaccines interfere with

the immune response to other inactivated vaccines or to live
vaccines. An inactivated vaccine can be administered either
simultaneously or at any time before or after a different inac-
tivated vaccine or live vaccine (Table 2).

Data are limited about interference between live vaccines.
The immune response to one live-virus vaccine might be im-
paired if administered within 30 days of another live-virus
vaccine (32,33).  In a study conducted in two U.S. health
maintenance organizations, persons who received varicella
vaccine <30 days after MMR vaccination had an increased
risk for varicella vaccine failure (i.e., varicella disease in a vac-
cinated person) of 2.5-fold compared with persons who re-

ceived varicella vaccine before or >30 days after MMR (34).
In comparison, another study determined that the response
to yellow fever vaccine is not affected by monovalent measles
vaccine administered 1–27 days earlier (23). The effect of
nonsimultaneously administering rubella, mumps, varicella,
and yellow fever vaccines is unknown.

To minimize the potential risk for interference, injectable
or nasally administered live vaccines not administered on the
same day should be administered >4 weeks apart whenever
possible (Table 2). If injectable or nasally administered live
vaccines are separated by <4 weeks, the vaccine-administered
second should not be counted as a valid dose and should be
repeated. The repeat dose should be administered >4 weeks
after the last invalid dose. Yellow fever vaccine can be admin-
istered at any time after single-antigen measles vaccine. Oral
vaccines (Ty21a typhoid vaccine and RV) can be adminis-
tered simultaneously or at any interval before or after other
live vaccines (injectable or intranasal) if indicated.

Spacing of Vaccines and Antibody-
Containing Products

Live Vaccines

Ty21a typhoid, yellow fever, and LAIV vaccines can be ad-
ministered at any time before, concurrent with, or after ad-
ministering any immune globulin, hyperimmune globulin,
or intravenous immune globulin (IGIV). Blood (e.g., whole
blood, packed red blood cells, and plasma) and other anti-
body-containing blood products (e.g., immune globulin,
hyperimmune globulin, and IGIV) can inhibit the immune
response to measles and rubella vaccines for 3 or more months.
The effect of blood and immune globulin preparations on
the response to mumps and varicella vaccines is unknown,
but commercial immune globulin preparations contain anti-
bodies to these viruses. Blood products available in the United
States are unlikely to contain a substantial amount of anti-
body to yellow fever vaccine virus. The length of time that
interference with injectable live vaccination (except yellow
fever vaccine) can persist after the antibody-containing prod-
uct is a function of the amount of antigen-specific antibody
contained in the product (35–37). Therefore, after an anti-
body-containing product is received, live vaccines (except
yellow fever vaccine, oral Ty21a typhoid vaccine, and LAIV)
should be delayed until the passive antibody has degraded
(Table 3). If a dose of injectable live-virus vaccine (except
yellow fever vaccine) is administered after an antibody-con-
taining product but at an interval shorter than recommended
in this report, the vaccine dose should be repeated unless se-
rologic testing is feasible and indicates a response to the vac-
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TABLE 3. Guidelines for administering antibody-containing products* and vaccines
Simultaneous administration

Combination Recommended minimum interval between doses
Antibody-containing products Can be administered simultaneously at different sites or at any time
and inactivated antigen  interval between doses.

Antibody-containing products and live antigen Should not be administered simultaneously.À If simultaneous
administration of measles-containing vaccine or varicella vaccine is
unavoidable, administer at different sites and revaccinate or test for
seroconversion after the recommended interval.

Nonsimultaneous administration

Product administered
First Second Recommended minimum interval between doses
Antibody-containing products Inactivated antigen Not applicable
Inactivated antigen Antibody-containing products Not applicable
Antibody-containing products Live antigen Dose-relatedÀ,Ä,Æ

Live antigen Antibody-containing products 2 weeksÀ

* Blood products containing substantial amounts of immunoglobulin include intramuscular and intravenous immune globulin, specific hyperimmune
globulin (e.g., hepatitis B immune globulin, tetanus immune globulin, varicella zoster immune globulin, and rabies immune globulin), whole blood,
packed red cells, plasma, and platelet products.

ÀYellow fever, oral Ty21a typhoid vaccine, and live-attenuated influenza vaccine are exceptions to these recommendations. These live-attenuated
vaccines can be administered at any time before, after, or simultaneously with an antibody-containing product without substantially decreasing the
antibody response.

ÄRotavirus vaccine (RV) should be deferred for 6 weeks after receipt of an antibody-containing product if possible. However, if the 6-week deferral would
cause the first dose of RV to be scheduled for age >13 weeks, a shorter deferral interval should be used to ensure the first dose of RV is administered
no later than age 13 weeks.

ÆThe duration of interference of antibody-containing products with the immune response to the measles component of measles-containing vaccine, and
possibly varicella vaccine, is dose-related.

cine. The repeat dose or serologic testing should be performed
after the interval indicated for the antibody-containing prod-
uct (Table 4).

Although passively acquired antibodies can interfere with
the response to rubella vaccine, the low dose of anti-Rho(D)
globulin administered to postpartum women has not been
demonstrated to reduce the response to the RA27/3 strain
rubella vaccine (38). Because of the importance of rubella
and varicella immunity among childbearing-aged women
(6,39), the postpartum vaccination of women without evi-
dence of immunity to rubella or varicella with single-antigen
rubella, MMR, varicella, or MMRV vaccine should not be
delayed because of receipt of anti-Rho(D) globulin or any
other blood product during the last trimester of pregnancy or
at delivery. These women should be vaccinated immediately
after delivery and, if possible, tested 3 or more months later to
ensure immunity to rubella and, if appropriate, to measles (6).

Interference can occur if administering an antibody-
containing product becomes necessary after administering
MMRV or its individual components. Usually, vaccine virus
replication and stimulation of immunity will occur 1–2 weeks
after vaccination. If the interval between administering any
of these vaccines and subsequent administration of an anti-
body-containing product is <14 days, vaccination should be
repeated after the recommended interval (Tables 3 and 4),
unless serologic testing indicates an antibody response. RV

should be deferred for 6 weeks after receipt of an antibody-
containing product if possible. However, if the 6-week defer-
ral would cause the first dose of RV to be scheduled for a
child aged >13 weeks, a shorter deferral interval should be
used to ensure the first dose of RV is administered no later
than age 13 weeks (19).

A humanized mouse monoclonal antibody product
(palivizumab) is available for prevention of respiratory syn-
cytial virus infection among infants and young children. This
product contains only antibody to respiratory syncytial virus
and will not interfere with immune response to currently li-
censed live or inactivated vaccines.

Inactivated Vaccines

Antibody-containing products interact less with inactivated
vaccines, toxoids, recombinant subunit, and polysaccharide
vaccines than with live vaccines (40). Therefore, administer-
ing inactivated vaccines and toxoids either simultaneously with
or at any interval before or after receipt of an antibody-con-
taining product should not substantially impair development
of a protective antibody response (Table 3). The vaccine or
toxoid and antibody preparation should be administered at
different sites by using the standard recommended dose. In-
creasing the vaccine dose volume or number of vaccinations
is not indicated or recommended.
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TABLE 4. Suggested intervals between administration of antibody-containing products for different indications and measles-
containing vaccine and varicella-containing vaccine*

Dose, including mg Recommended interval before measles
immunoglobulin G (IgG)/ or varicella-containing vaccine

Product/indication kg body weight* administration (months)
Respiratory syncytial virus immune 15 mg/kg intramuscularly (IM) None
globulin (IG) monoclonal antibody
(SynagisÊ)À

Tetanus IG 250 units (10 mg IgG/kg) IM 3
Hepatitis A IG
Contact prophylaxis 0.02 mL/kg (3.3 mg IgG/kg) IM 3
International travel 0.06 mL/kg (10 mg IgG/kg) IM 3

Hepatitis B IG 0.06 mL/kg (10 mg IgG/kg) IM 3
Rabies IG 20 IU/kg (22 mg IgG/kg) IM 4
Measles prophylaxis IG
Standard (i.e., nonimmunocompromised) contact 0.25 mL/kg (40 mg IgG/kg) IM 5
Immunocompromised contact 0.50 mL/kg (80 mg IgG/kg) IM 6

Blood transfusion
Red blood cells (RBCs), washed 10 mL/kg negligible IgG/kg None

intravenously (IV)
RBCs, adenine-saline added 10 mL/kg (10 mg IgG/kg) IV 3
Packed RBCs (hematocrit 65%)Ä 10 mL/kg (60 mg IgG/kg) IV 6
Whole blood (hematocrit 35%ï50%)Ä 10 mL/kg (80ï100 mg IgG/kg) IV 6
Plasma/platelet products 10 mL/kg (160 mg IgG/kg) IV 7

Cytomegalovirus intravenous immune globulin (IGIV) 150 mg/kg maximum 6
IGIV
Replacement therapy for immune deficienciesÆ 300ï400 mg/kg IVÆ 8
Immune thrombocytopenic purpura 400 mg/kg IV 8
Postexposure varicella prophylaxis** 400 mg/kg IV 8
Immune thrombocytopenic purpura 1000 mg/kg IV 10
Kawasaki disease 2 g/kg IV 11
* This table is not intended for determining the correct indications and dosages for using antibody-containing products. Unvaccinated persons might not
be fully protected against measles during the entire recommended interval, and additional doses of immune globulin or measles vaccine might be
indicated after measles exposure. Concentrations of measles antibody in an immune globulin preparation can vary by manufacturerôs lot.  Rates of
antibody clearance after receipt of an immune globulin preparation also might vary. Recommended intervals are extrapolated from an estimated half-
life of 30 days for passively acquired antibody and an observed interference with the immune response to measles vaccine for 5 months after a dose
of 80 mg IgG/kg.

À Contains antibody only to respiratory syncytial virus
Ä Assumes a serum IgG concentration of 16 mg/mL.
Æ Measles and varicella vaccinations are recommended for children with asymptomatic or mildly symptomatic human immunodeficiency virus (HIV)
infection but are contraindicated for persons with severe immunosuppression from HIV or any other immunosuppressive disorder.

** The investigational product VariZIG, similar to licensed VZIG, is a purified human immune globulin preparation made from plasma containing high
levels of anti-varicella antibodies (immunoglobulin class G [IgG]). When indicated, health-care providers should make every effort to obtain and
administer VariZIG. In situations in which administration of VariZIG does not appear possible within 96 hours of exposure, administration of immune
globulin intravenous (IGIV) should be considered as an alternative. IGIV also should be administered within 96 hours of exposure. Although licensed
IGIV preparations are known to contain anti-varicella antibody titers, the titer of any specific lot of IGIV that might be available is uncertain because
IGIV is not routinely tested for antivaricella antibodies. The recommended IGIV dose for postexposure prophylaxis of varicella is 400 mg/kg, adminis-
tered once. For pregnant women who cannot receive VariZIG within 96 hours of exposure, clinicians can choose either to administer IGIV or closely
monitor the women for signs and symptoms of varicella and institute treatment with acyclovir if illness occurs. (Source: CDC. A new product for
postexposure prophylaxis available under an investigational new drug application expanded access protocol. MMWR 2006;55:209ï10).

Interchangeability of Vaccines from
Different Manufacturers

Certain vaccines are available from different manufactur-
ers, and these vaccines usually are not identical in antigen
content or amount or method of formulation. Manufactur-
ers use different production processes, and their products
might contain different concentrations of antigen per dose or
a different stabilizer or preservative.

Available data indicate that infants who receive sequential
doses of different Hib conjugate, HepB, and hepatitis A
(HepA) vaccines produce a satisfactory antibody response af-
ter a complete primary series (41–44). All brands of Hib con-
jugate, HepB,§ and HepA vaccines are interchangeable within

§ The exception is the 2-dose HepB vaccination series for adolescents aged
11–15 years. Only Recombivax HB® (Merck Vaccine Division) should be
used in this schedule. Engerix-B® (GlaxoSmithKline) is not approved by
FDA for this schedule.
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their respective series. If different brands of Hib conjugate
vaccine are administered, 3 doses are considered adequate for
the primary series among infants. If PRP-OMP is used, the
primary series consists of 2 doses. After completing the pri-
mary series, any Hib conjugate vaccine can be used for the
booster dose at age 12–18 months.

Data are limited about the safety, immunogenicity, and ef-
ficacy of using acellular pertussis (e.g., DTaP) vaccines from
different manufacturers for successive doses of the pertussis
series. Data from one study indicate that, for the first 3 doses
of the DTaP series, 1–2 doses of Tripedia® followed by
Infanrix® for the remaining doses(s) is comparable to 3 doses
of Tripedia with regard to immunogenicity, as measured by
antibodies to diphtheria, tetanus, and pertussis toxoid, and
filamentous hemagglutinin (45). However, in the absence of
a clear serologic correlate of protection for pertussis, the rel-
evance of these immunogenicity data for protection against
pertussis is unknown. Whenever feasible, the same brand of
DTaP vaccine should be used for all doses of the vaccination
series. If vaccination providers do not know or have available
the type of DTaP vaccine previously administered to a child,
any DTaP vaccine should be used to continue or complete
the series. For vaccines in general, vaccination should not be
deferred because the brand used for previous doses is not avail-
able or is unknown (27,46).

Lapsed Vaccination Schedule
Vaccination providers should administer vaccines as close

to the recommended intervals as possible. However, longer-
than-recommended intervals between doses do not reduce fi-
nal antibody concentrations, although protection might not
be attained until the recommended number of doses has been
administered. With the exception of oral typhoid vaccine, an
interruption in the vaccination schedule does not require re-
starting the entire series of a vaccine or toxoid or addition of
extra doses.

Unknown or Uncertain Vaccination
Status

Vaccination providers frequently encounter persons who
do not have adequate documentation of vaccinations. Pro-
viders should only accept written, dated records as evidence
of vaccination. With the exception of influenza vaccine and
PPV (47,48), self-reported doses of vaccine without written
documentation should not be accepted. Although vaccina-
tions should not be postponed if records cannot be found, an
attempt to locate missing records should be made by contact-
ing previous health-care providers, reviewing state or local
immunization information systems (IIS), and searching for a

personally held record. If records cannot be located, these
persons should be considered susceptible and should be started
on the age-appropriate vaccination schedule. Serologic test-
ing for immunity is an alternative to vaccination for certain
antigens (e.g., measles, rubella, hepatitis A, and tetanus).

Contraindications and Precautions
Contraindications and precautions to vaccination dictate

circumstances when vaccines should not be administered. The
majority of precautions are temporary, and the vaccination
can be administered later. A contraindication is a condition
in a recipient that increases the risk for a serious adverse reac-
tion. A vaccine should not be administered when a contrain-
dication is present. For example, administering influenza
vaccine to a person with an anaphylactic allergy to egg pro-
tein could cause serious illness in or death of the recipient.

National standards for pediatric vaccination practices have
been established and include true contraindications and pre-
cautions to vaccination (Table 5) (1). The only contraindica-
tion applicable to all vaccines is a history of a severe allergic
reaction after a previous dose of vaccine or to a vaccine con-
stituent (unless the recipient has been desensitized). In addi-
tion, severely immunocompromised persons should generally
not receive live vaccines. Children who experience encephal-
opathy within 7 days after administration of a previous dose
of diphtheria and tetanus toxoids and whole-cell pertussis
vaccine (DTP), DTaP, or Tdap not attributable to another
identifiable cause should not receive further doses of a vac-
cine that contains pertussis. Because of the theoretical risk for
the fetus, women known to be pregnant should generally not
receive live-attenuated virus vaccines.

A precaution is a condition in a recipient that might in-
crease the risk for a serious adverse reaction or that might
compromise the ability of the vaccine to produce immunity
(e.g., administering measles vaccine to a person with passive
immunity to measles from a blood transfusion). A person
might experience a more severe reaction to the vaccine than
would have otherwise been expected; however, the risk for
this happening is less than expected with a contraindication.
In general, vaccinations should be deferred when a precau-
tion is present. However, a vaccination might be indicated in
the presence of a precaution because the benefit of protection
from the vaccine outweighs the risk for an adverse reaction.
For example, caution should be exercised in vaccinating a child
with DTaP who, within 48 hours of receipt of a previous
dose of DTP or DTaP, experienced fever of >104°F (>40.5°C);
had persistent, inconsolable crying for 3 or more hours; col-
lapsed or experienced a shock-like state; or had a seizure <3
days after receiving the previous dose of DTP or DTaP. How-
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TABLE 5. Contraindications and precautions* to commonly used vaccines
Vaccine True contraindications and precautions* Untrue (vaccines can be administered)

General for all routine vaccines, including
diphtheria and tetanus toxoids and acellular
pertussis vaccine (DTaP); pediatric diphtheria-
tetanus toxoid (DT); adult tetanus-diphtheria
toxoid (Td); tetanus-reduced-diphtheria toxoid
and acellular pertussis vaccine (Tdap),
inactivated poliovirus vaccine (IPV); measles-
mumps-rubella vaccine (MMR); Haemophilus
influenzae type b vaccine (Hib); hepatitis A
vaccine; hepatitis B vaccine; varicella vaccine;
Rotavirus vaccine, pneumococcal conjugate
vaccine (PCV); inactivated influenza vaccine
(TIV);  live-attenuated influenza vaccine (LAIV)
pneumococcal polysaccharide vaccine (PPV);
meningococcal conjugate vaccine (MCV4);
meningococcal polysaccharide vaccine
(MPSV); human papillomavirus vaccine (HPV);
and herpes zoster vaccine (HZ)

Contraindications
Severe allergic reaction (e.g., anaphylaxis)
after a previous vaccine dose or to a vaccine
component
Precautions
Moderate or severe acute illness with or
without fever

Mild acute illness with or without fever
Mild-to-moderate local reaction (i.e., swelling,
redness, and soreness); low-grade or
moderate fever after previous dose
Lack of previous physical examination in well-
appearing person
Current antimicrobial therapyÀ

Convalescent phase of illness
Preterm birth (hepatitis B vaccine is an
exception in certain circumstances)Ä

Recent exposure to an infectious disease
History of penicillin allergy, other nonvaccine
allergies, relatives with allergies, receiving
allergen extract immunotherapy
Breast feeding

DTaP Contraindications
Severe allergic reaction (e.g., anaphylaxis)
after a previous vaccine dose or to a vaccine
component
Encephalopathy (e.g., coma, decreased level
of consciousness; prolonged seizures) not
attributable to another identifiable cause within
7 days of administration of previous dose of
DTP or DTaP
Progressive neurologic disorder, including
infantile spasms, uncontrolled epilepsy,
progressive encephalopathy: defer DTaP until
neurologic status clarified and stabilized
Precautions
Temperature of  >105ÁF (>40.5ÁC) for <48
hours after vaccination with a previous dose of
DTP or DTaP
Collapse or shock-like state (i.e., hypotonic
hyporesponsive episode) <48 hours after
receiving a previous dose of DTP/DTaP
Seizure <3 days after receiving a previous
dose of DTP/DTaPÆ

Persistent, inconsolable crying lasting >3 hours
within 48 hours after receiving a previous dose
of DTP/DTaP
Guillain-Barr® syndrome (GBS) <6 weeks after
previous dose of tetanus toxoid-containing
vaccine
Moderate or severe acute illness with or
without fever

Temperature of <104ÁF (<40.5ÁC), fussiness,
or mild drowsiness after a previous dose of
diphtheria toxoid-tetanus toxoid-pertussis
vaccine (DTP/DTaP)
Family history of seizuresÆ

Family history of sudden infant death syn-
drome
Family history of an adverse event after DTP
or DTaP administration
Stable neurologic conditions (e.g., cerebral
palsy, well-controlled seizure disorder,
developmental delay)

DT, Td Contraindications
Severe allergic reaction (e.g., anaphylaxis)
after a previous vaccine dose or to a vaccine
component
Precautions
GBS <6 weeks after previous dose of tetanus
toxoid-containing vaccine
Moderate or severe acute illness with or
without fever
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TABLE 5. (Continued) Contraindications and precautions* to commonly used vaccines
Vaccine True contraindications and precautions* Untrue (vaccines can be administered)

Tdap Contraindications
Severe allergic reaction (e.g., anaphylaxis)
after a previous vaccine dose or to a vaccine
component
Encephalopathy (e.g., coma, decreased level
of consciousness, and prolonged seizures) not
attributable to another identifiable cause within
7 days of administration of previous dose of
DTP, DTaP or Tdap
Precautions
Moderate or severe acute illness with or
without fever
GBS <6 weeks after a previous dose of
tetanus toxoid containing vaccine
Progressive or unstable neurological disorder,
uncontrolled seizures or progressive encephal-
opathy until a treatment regimen has been
established and the condition has stabilized
History of arthus-type hypersensitivity
reactions following a previous dose of tetanus
toxoid-containing vaccine. Defer vaccination
until at least 10 years have elapsed since the
last tetanus toxoid-containing vaccine

Temperature of >104Á F (>40.5Á C) for <48
hours after vaccination with a previous dose of
DTP or DTaP
Collapse or shock-like state (i.e., hypotonic
hyporesponsive episode) <48 hours after
receiving a previous dose of DTP/DTaP
Seizure <3 days after receiving a previous
dose of DTP/DTaPÆ

Persistent, inconsolable crying lasting >3 hours
within 48 hours after receiving a previous dose
of DTP/DTaP
History of extensive limb swelling after DTP/
DTaP/Td that is not an arthus-type reaction
Stable neurologic disorder
Brachial neuritis
Latex allergy that is not anaphylactic
Breast feeding
Immunosuppression

IPV Contraindications
Severe allergic reaction (e.g., anaphylaxis)
after a previous vaccine dose or to a vaccine
component
Precautions
Pregnancy
Moderate or severe acute illness with or
without fever

Previous receipt of one or more doses of oral
polio vaccine

MMR** Contraindications
Severe allergic reaction (e.g., anaphylaxis)
after a previous vaccine dose or to a vaccine
component
Pregnancy
Known severe immunodeficiency (e.g.,
hematologic and solid tumors; receiving
chemotherapy; congenital immunodeficiency;
long-term immunosuppressive therapy;ÀÀ or
patients with human immunodeficiency virus
[HIV] infection who are severely
immunocompromised)
Precautions
Recent (<11 months) receipt of antibody-
containing blood product (specific interval
depends on product)ÆÆ

History of thrombocytopenia or thrombocy-
topenic purpura
Moderate or severe acute illness with or
without fever

Positive tuberculin skin test
Simultaneous tuberculosis skin testingÄÄ

Breast feeding
Pregnancy of recipientôs mother or other close
or household contact
Recipient is childbearing-age female
Immunodeficient family member or household
contact
Asymptomatic or mildly symptomatic HIV
infection
Allergy to eggs

Hib Contraindications
Severe allergic reaction (e.g., anaphylaxis)
after a previous vaccine dose or to a vaccine
component
Aged <6 weeks
Precautions
Moderate or severe acute illness with or
without fever
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TABLE 5. (Continued) Contraindications and precautions* to commonly used vaccines
Vaccine True contraindications and precautions* Untrue (vaccines can be administered)

Hepatitis A Contraindications
Severe allergic reaction (e.g., anaphylaxis)
after a previous vaccine dose or to a vaccine
component
Precautions
Pregnancy
Moderate or severe acute illness with or
without fever

Varicella Contraindications
Severe allergic reaction (e.g., anaphylaxis)
after a previous vaccine dose or to a vaccine
component
Substantial suppression of cellular immunity
Pregnancy
Precautions
Recent (<11 months) receipt of antibody-
containing blood product (specific interval
depends on product)ÆÆ

Moderate or severe acute illness with or
without fever

Pregnancy of recipientôs mother or other close
or household contact
Immunodeficient family member or household
contact***
Asymptomatic or mildly symptomatic HIV
infection
Humoral immunodeficiency (e.g., agamma-
globulinemia)ÀÀÀ

Hepatitis B Contraindication
Severe allergic reaction (e.g., anaphylaxis)
after a previous vaccine dose or to a vaccine
component
Precautions
Infant weighing <2000 gÄ

Moderate or severe acute illness with or
without fever

Pregnancy
Autoimmune disease (e.g., systemic lupus
erythematosis or rheumatoid arthritis)

PCV Contraindications
Severe allergic reaction (e.g., anaphylaxis)
after a previous vaccine dose or to a vaccine
component
Precaution
Moderate or severe acute illness with or
without fever

TIV Contraindication
Severe allergic reaction (e.g., anaphylaxis)
after a previous vaccine dose or to a vaccine
component
Precaution
Moderate or severe acute illness with or
without fever

Nonsevere (e.g., contact) allergy to latex or
thimerosal
Concurrent administration of coumadin or
aminophylline

LAIV Contraindications
Severe allergic reaction (e.g., anaphylaxis)
after a previous vaccine dose or to a vaccine
component
Pregnancy
Known severe immunodeficiency (e.g.,
hematologic and solid tumors; receiving
chemotherapy; congenital immunodeficiency;
long-term immunosuppressive therapy;ÀÀ or
patients with human immunodeficiency virus
[HIV] infection who are severely
immunocompromised)
Previous history of GBS
Certain chronic medical conditionsÄÄÄ

Precaution
Moderate or severe acute illness with or
without fever
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TABLE 5. (Continued) Contraindications and precautions* to commonly used vaccines
Vaccine True contraindications and precautions* Untrue (vaccines can be administered)

MPSV Contraindications
Severe allergic reaction after a previous dose
or to a vaccine component
Precautions
Moderate or severe acute illness with or
without fever

HPV Contraindications
Severe allergic reaction after a previous dose
or to a vaccine component
Precautions
Moderate or severe acute illness with or
without fever
Pregnancy

Rotavirus Contraindications
Severe allergic reaction after a previous dose
or to a vaccine component
Precautions
Moderate or severe acute illness with or
without fever
Immunosuppression
Receipt of an antibody-containing blood
product within 6 weeksÆÆÆ

Preexisting gastrointestinal disease
Previous history of intussusception

Preterm births
Immunosuppression in household contacts
Pregnant household contacts

* Events or conditions listed as precautions should be reviewed carefully. Benefits of and risks for administering a specific vaccine to a person under
these circumstances should be considered. If the risk from the vaccine is believed to outweigh the benefit, the vaccine should not be administered. If
the benefit of vaccination is believed to outweigh the risk, the vaccine should be administered. Whether and when to administer DTaP to children with
proven or suspected underlying neurologic disorders should be decided on a case-by-case basis.

À Antibacterial drugs and mefloquine might interfere with Ty21a oral typhoid vaccine, and certain antiviral drugs might interfere with varicella-containing
and live-attenuated influenza virus vaccine.

Ä Hepatitis B vaccination should be deferred for infants weighing <2000 g if the mother is documented to be hepatitis B surface antigen (HBsAg)-
negative at the time of the infantôs birth. Vaccination can commence at chronological age 1 month. For infants born to HBsAg-positive women, hepatitis
B immunoglobulin and hepatitis B vaccine should be administered at or soon after birth, regardless of weight.

Æ Acetaminophen or other appropriate antipyretic can be administered to infants and children with a history of previous seizures at the time of DTaP
vaccination and every 4 hours for 24 hours thereafter to reduce the possibility of postvaccination fever (Source: American Academy of Pediatrics.
Active immunization. In: Pickering LK, Baker CJ, Long SS, McMillan J. eds. 2006 red book: report of the Committee on Infectious Diseases.  27th ed.
Elk Grove Village, IL: American Academy of Pediatrics; 2006).

** MMR and varicella vaccines can be administered on the same day. If not administered on the same day, these vaccines should be separated by at
least 28 days.

ÀÀ Substantially immunosuppressive steroid dose is considered to be >2 weeks of daily receipt of >20 mg or >2 mg/kg body weight of prednisone or
equivalent.

ÄÄ Measles vaccination might suppress tuberculin reactivity temporarily. Measles-containing vaccine can be administered on the same day as tuberculin
skin testing. If testing cannot be performed until after the day of MMR vaccination, the test should be postponed for >4 weeks after the vaccination. If
an urgent need exists to skin test, do so with the understanding that reactivity might be reduced by the vaccine.

ÆÆ See text for details

PPV Contraindication
Severe allergic reaction (e.g., anaphylaxis)
after a previous vaccine dose or to a vaccine
component
Precaution
Moderate or severe acute illness with or
without fever

History of invasive pneumococcal disease or
pneumonia

MCV4 Contraindications
Severe allergic reaction (e.g., anaphylaxis)
after a previous vaccine dose or to a vaccine
component
Precautions
Moderate or severe acute illness with or
without fever
History of Guillain-Barr® syndrome (if not at
high risk for meningococcal disease)
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TABLE 5. (Continued) Contraindications and precautions* to commonly used vaccines
Vaccine True contraindications and precautions* Untrue (vaccines can be administered)

*** If a vaccinee experiences a presumed vaccine-related rash 7ï25 days after vaccination, avoid direct contact with immunocompromised persons for
the duration of the rash, if possible.

ÀÀÀVaccine should be deferred for the appropriate interval if replacement IG products are being administered (Table 4).
ÄÄÄFor details, see CDC. Prevention and control of influenza: recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR

2006;55:No. RR-10.
ÆÆÆRotavirus vaccine (RV) should be deferred for 6 weeks after receipt of an antibody-containing product if possible. However, if the 6-week deferral would

cause the first dose of RV to be scheduled for age >13 weeks, a shorter deferral interval should be used to ensure the first dose of RV is administered
no later than age 13 weeks.

ever, administering a pertussis-containing vaccine should be
considered if the risk for pertussis is increased (e.g., during a
pertussis outbreak) (27). These precautions do not apply to
administration of tetanus-reduced-diphtheria-acellular-pertus-
sis vaccine for adolescents and adults. The presence of a mod-
erate or severe acute illness with or without a fever is a
precaution to administration of all vaccines (Table 5).

Clinicians or other health-care providers might inappro-
priately consider certain conditions or circumstances to be
true contraindications or precautions to vaccination. This mis-
conception results in missed opportunities to administer rec-
ommended vaccines (49). Likewise, clinicians and other
health-care providers might fail to understand what consti-
tutes a true contraindication or precaution and might admin-
ister a vaccine when it should be withheld. This practice can
result in an increased risk for an adverse reaction to the vac-
cine. Among the most common conditions often inappropri-
ately considered contraindications are diarrhea, minor
upper-respiratory tract illnesses (including otitis media) with
or without fever, mild-to-moderate local reactions to a previ-
ous dose of vaccine, current antimicrobial therapy, and the
convalescent phase of an acute illness (Table 5).

The decision to administer or delay vaccination because of
a current or recent acute illness depends on severity of symp-
toms and etiology of the disease. All vaccines can be adminis-
tered to persons with minor acute illness (e.g., diarrhea or
mild upper-respiratory tract infection with or without fever).
Studies indicate that failure to vaccinate children with minor
illnesses can seriously impede vaccination efforts (50–52).
Among persons whose compliance with medical care cannot
be ensured, use of every opportunity to provide appropriate
vaccinations is critical.

The safety and efficacy of vaccinating persons who have
mild illnesses have been documented (53–56). Vaccination
should not be delayed because of the presence of mild respi-
ratory tract illness or other acute illness with or without fever.

Persons with moderate or severe acute illness should be vac-
cinated as soon as the acute illness has improved, after screen-
ing for contraindications. This precaution avoids
superimposing adverse effects of the vaccine on the underly-
ing illness or causing diagnostic confusion between manifes-

tations of the underlying illness and possible adverse effects
of vaccination.

Routine physical examinations and procedures (e.g., mea-
suring temperatures) are not prerequisites for vaccinating per-
sons who appear to be healthy. Asking the parent or guardian
if the child is ill and then postponing vaccination for chil-
dren with moderate-to-severe illness or proceeding with vac-
cination if no contraindications exist are appropriate
procedures in childhood vaccination programs.

A family history of seizures or other central nervous system
disorders is not a contraindication to administration of per-
tussis or other vaccines. However, delaying pertussis vaccina-
tion for infants and children with a history of previous seizures
until the child’s neurologic status has been assessed is pru-
dent. Pertussis vaccine should not be administered to infants
with evolving neurologic conditions until the condition has
stabilized (Table 5) (27).

Vaccine Administration

Infection Control and Sterile Technique
Persons administering vaccines should follow appropriate

precautions to minimize risk for spread of disease. Hands
should be cleansed with an alcohol-based waterless antiseptic
hand rub or washed with soap and water between each pa-
tient contact (57). Occupational Safety and Health Adminis-
tration (OSHA) regulations do not require gloves to be worn
when administering vaccinations, unless persons administer-
ing vaccinations are likely to come into contact with poten-
tially infectious body fluids or have open lesions on their
hands. Needles used for injections must be sterile and dispos-
able to minimize the risk for contamination. A separate needle
and syringe should be used for each injection. Changing
needles between drawing vaccine from a vial and injecting it
into a recipient is not necessary. Different vaccines should
never be mixed in the same syringe unless specifically licensed
for such use, and no attempt should be made to transfer be-
tween syringes.
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TABLE 6: Dose and route of administration for selected vaccines
Vaccines Dose Route
Diphtheria, tetanus, pertussis (DTaP, DT, 0.5 mL Intramuscular (IM)
Td, Tdap)

Diphtheria, tetanus, acellular pertussis, 0.5 mL IM
inactivated polio, hepatitis B
vaccine (DTaP-IPV-HepB)

Diphtheria, tetanus, acellular pertussis, 0.5 mL IM
haemophilus influenza type b
vaccine (DTaP-Hib)

Haemophilus influenzae type b (Hib) 0.5 mL IM
Haemophilus influenzae type b ï 0.5 mL IM
Hepatitis B (Hib-HepB)

Hepatitis A (HepA) <18 yrs: 0.5 mL IM
>19 yrs: 1.0 mL

HepB <19 yrs: 0.5 mL*
>20 yrs: 1.0 mL IM

HepA/HepB >18 yrs: 1.0 mL IM
Influenza, live attenuated 0.5 mL Intranasal spray
Influenza, trivalent inactivated 6ï35 mos: 0.25 mL IM

>3 yrs: 0.5 mL
Measles, mumps, rubella 0.5 mL Subcutaneous (SC)
Measles, mumps, rubella, varicella 0.5 mL SC
Meningococcal conjugate 0.5 mL IM
Meningococcal polysaccharide 0.5 mL SC
Pneumococcal conjugate 0.5 mL IM
Pneumococcal polysaccharide 0.5 mL IM or SC
Human papillomavirus 0.5 mL IM
Polio, inactivated 0.5 mL IM or SC
Rotavirus 2.0 mL Oral
Varicella 0.5 mL SC
Zoster 0.7 mL SC
*Persons aged 11ï15 years can be administered Recombivax HBÈ (Merck) 1.0 mL (adult formulation) on a 2-dose schedule.
Adapted from: Immunization Action Coalition (http://www.immunize.org).

To prevent inadvertent needle-stick injury or reuse, needles
and syringes should be discarded immediately after use in la-
beled, puncture-proof containers located in the same room
where the vaccine is administered. Needles should not be re-
capped before being placed in the container.  Safety needles
or needle-free injection devices should be used if available to
reduce the risk for injury.

Injection Route and Injection Site
With the exception of Bacillus Calmette-Guerin (BCG)

vaccine, injectable vaccines are administered by the intramus-
cular and subcutaneous route. The method of administration
of injectable vaccines is determined, in part, by the presence
of adjuvants in some vaccines. The term adjuvant refers to a
vaccine component distinct from the antigen that enhances
the immune response to the antigen. The majority of vac-
cines containing an adjuvant (e.g., DTaP, DT, Td, Tdap, PCV,
Hib, HepA , HepB, and human papillomavirus [HPV])
should be injected into a muscle because administration sub-

cutaneously or intradermally can cause local irritation, indu-
ration, skin discoloration, inflammation, and granuloma for-
mation. Anthrax vaccine, an inactivated vaccine with adjuvant,
is an exception to this rule and is recommended to be admin-
istered subcutaneously. Routes of administration are recom-
mended by the manufacturer for each immunobiologic
(Table 6). Deviation from the recommended route of admin-
istration might reduce vaccine efficacy (58,59) or increase local
adverse reactions (60–62).

Intramuscular Injections and Needle
Length

Injectable immunobiologics should be administered where
local, neural, vascular, or tissue injury is unlikely. Use of longer
needles has been associated with less redness or swelling than
occurs with shorter needles because of injection into deeper
muscle mass (60). Appropriate needle length depends on age
and body mass.

http://www.immunize.org
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TABLE 7. Needle length and injection site of intramuscular injections
Birthï18 years

Age Needle length Injection site
Newborn* 5/8" (16mm)À Anterolateral thigh
Infant 1ï12 months 1" (25mm) Anterolateral thigh
Toddler 1 ï 2 years 1"ï1 1/4" (25ï32 mm) Anterolateral thighÄ

5/8"Àï1" (16ï25 mm) Deltoid muscle of the arm
Child/adolescent 3ï18 years 5/8"Àï1" (16ï25 mm) Deltoid muscle of the armÄ

1"ï1 1/4" (25ï32 mm) Anterolateral thigh

Aged >19 Years

Sex/weight Needle length Injection site
Male and female <60 kg (130 lbs) 1" (25mm)Æ Deltoid muscle of the arm
Female 60ï90 kg (130ï200 lbs) 1"ï1İò (25ï38 mm)
Male 60ï118 kg (130ï260 lbs)
Female >90 kg (200 lbs) 1İò (38 mm)
Male >118 kg (260 lbs)
* Newborn = first 28 days of life.
À If skin stretched tight, subcutaneous tissues not bunched.
ÄPreferred site.
ÆCertain experts recommend a 5/8" (16 mm) needle for males and females who weigh <60 kg (130 lbs).
Adapted from: Poland GA, Borrud A, Jacobsen RM, et al. Determination of deltoid fat pad thickness: implications for needle length in adult immunization.
JAMA 1997;277: 1709ï11.

For all intramuscular injections, the needle should be long
enough to reach the muscle mass and prevent vaccine from
seeping into subcutaneous tissue, but not so long as to in-
volve underlying nerves, blood vessels, or bone (59,63–65).
Vaccinators should be familiar with the anatomy of the area
into which they are injecting vaccine. Intramuscular injec-
tions are administered at a 90-degree angle to the skin, pref-
erably into the anterolateral aspect of the thigh or the deltoid
muscle of the upper arm, depending on the age of the patient
(Table 7).

Decision on needle size and site of injection must be made
for each person on the basis of the size of the muscle, the
thickness of adipose tissue at the injection site, the volume of
the material to be administered, injection technique, and the
depth below the muscle surface into which the material is to
be injected (Figure 1). Aspiration before injection of vaccines
or toxoids (i.e., pulling back on the syringe plunger after needle
insertion, before injection) is not required because no large
blood vessels exists at the recommended injection sites.

Infants (Aged <12 Months)

For the majority of infants, the anterolateral aspect of the
thigh is the recommended site for injection because it pro-
vides a large muscle mass (Figure 2). The muscles of the but-
tock have not been used for administration of vaccines in
infants and children because of concern about potential in-
jury to the sciatic nerve, which is well documented after in-
jection of antimicrobial agents into the buttock. If the gluteal
muscle must be used, care should be taken to define the ana-

FIGURE 1. Intramuscular needle insertion

Adapted from California Immunization Branch

FIGURE 2. Intramuscular/subcutaneous site of administration:
anterolateral thigh

Adapted from Minnesota Department of Health
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FIGURE 3. Intramuscular site of administration: deltoid

Adapted from Minnesota Department of Health

tomic landmarks.¶ Injection technique is the most important
parameter to ensure efficient intramuscular vaccine delivery.
If the subcutaneous and muscle tissue are bunched to mini-
mize the chance of striking bone (63), a 1-inch needle is re-
quired to ensure intramuscular administration in infants. For
the majority of infants, a 1-inch, 22–25-gauge needle is suffi-
cient to penetrate muscle in an infant’s thigh. For newborn
(first 28 days of life) and premature infants, a 5/8 inch long
needle usually is adequate if the skin is stretched flat between
thumb and forefinger and the needle inserted at a 90-degree
angle to the skin (65).

Toddlers and Older Children (Aged 12
Months–10 Years)

The deltoid muscle should be used if the muscle mass is
adequate. The needle size for deltoid site injections can range
from 22–25 gauge and from 5/8 to 1 inch on the basis of the
size of the muscle and the thickness of adipose tissue at the
injection site (Figure 3). A 5/8-inch needle is adequate only
for the deltoid muscle and only if the skin is stretched flat
between thumb and forefinger and the needle inserted at a
90-degree angle to the skin. For toddlers, the anterolateral
thigh can be used, but the needle should be at least 1 inch in
length.

Adolescents and Adults (Aged >11 Years)

For adults and adolescents, the deltoid muscle is recom-
mended for routine intramuscular vaccinations. The antero-

¶If the gluteal muscle is chosen, injection should be administered lateral and
superior to a line between the posterior superior iliac spine and the greater
trochanter or in the ventrogluteal site, the center of a triangle bounded by
the anterior superior iliac spine, the tubercle of the iliac crest, and the upper
border of the greater trochanter.

lateral thigh also can be used. For men and women weighing
<130 lbs (<60 kg) a 5/8–1-inch needle is sufficient to ensure
intramuscular injection. For women weighing 130–200 lbs
(60–90 kg) and men 130–260 lbs (60–118kg), a 1–1½-inch
needle is needed. For women weighing >200 lbs (>90 kg) or
men weighing >260 lbs (>118 kg), a 1½-inch needle is re-
quired (Table 7) (64).

Subcutaneous Injections
Subcutaneous injections are administered at a 45-degree

angle usually into the thigh for infants aged <12 months and
in the upper-outer triceps area of persons aged >12 months.
Subcutaneous injections can be administered into the upper-
outer triceps area of an infant, if necessary. A 5/8-inch, 23–
25-gauge needle should be inserted into the subcutaneous
tissue (Figures 4 and 5).

FIGURE 4. Subcutaneous site of administration: triceps

Adapted from Minnesota Department of Health

FIGURE 5. Subcutaneous needle insertion

Adapted from California Immunization Branch
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Multiple Vaccinations
If multiple vaccines are administered at a single visit, ad-

ministration of each preparation at a different anatomic site
is desirable. For infants and younger children, if more than
two vaccines must be injected in a single limb, the thigh is the
preferred site because of the greater muscle mass; the injec-
tions should be sufficiently separated (i.e., 1 inch or more if
possible) so that any local reactions can be differentiated
(60,66). For older children and adults, the deltoid muscle
can be used for more than one intramuscular injection. If a
vaccine and an immune globulin preparation are adminis-
tered simultaneously (e.g., Td/Tdap and tetanus immune
globulin [TIG], HepB and hepatitis B immunoglobulin
[HBIG]), separate anatomic sites should be used for each in-
jection. The location of each injection should be documented
in the patients’ medical record.

Jet Injection
Jet injectors (JIs) are needle-free devices that drive liquid

medication through a nozzle orifice, creating a narrow stream
under high pressure that penetrates skin to deliver a drug or
vaccine into intradermal, subcutaneous, or intramuscular tis-
sues (67,68). JIs have the potential to reduce the frequency of
needle-stick injuries to health-care workers (69) and to over-
come the improper reuse and other drawbacks of needles and
syringes in economically developing countries (70–72). JIs
have been safe and effective for administering different live
and inactivated vaccines for viral and bacterial diseases (72).
The immune responses generated are equivalent to, and oc-
casionally greater than, immune responses induced by needle
injection. However, local reactions or injury (e.g., redness,
induration, pain, blood, and ecchymosis at the injection site)
can be more frequent when vaccines are delivered by JIs com-
pared with needle injection (68,72).

In the 1990s, a new generation of JIs was introduced with
disposable cartridges serving as dose chambers and nozzle (72).
With the provision of a new sterile cartridge for each patient
and correct use, these devices avoid the safety concerns for
multiple-use–nozzle devices (72–76). These devices should
be used in accordance with their labeling for intradermal,
subcutaneous, or intramuscular administration.

Methods for Alleviating Discomfort and
Pain Associated with Vaccination

Comfort measures, such as distraction (e.g., playing music
or pretending to blow away the pain), ingestion of sweet liq-
uids, breast feeding, cooling of the injection site, and topical
or oral analgesia, can help infants or children cope with the

discomfort associated with vaccination (77,78). Pretreatment
(30–60 minutes before injection) with 5% topical lidocaine-
prilocaine emulsion can decrease the pain of vaccination by
causing superficial anesthesia (79,80). Evidence indicates that
this cream does not interfere with the immune response to
MMR (81). Topical lidocaine-prilocaine emulsion should not
be used on infants aged <12 months who are receiving treat-
ment with methemoglobin-inducing agents because of the
possible development of methemoglobinemia (82).

Acetaminophen has been used among children to reduce
the discomfort and fever associated with DTP vaccination
(83). However, acetaminophen can cause formation of meth-
emoglobin and might interact with lidocaine-prilocaine cream
if used concurrently (82). Use of a topical refrigerant
(vapocoolant) spray immediately before vaccination can reduce
the short-term pain associated with injections and can be as
effective as lidocaine-prilocaine cream (84).

Nonstandard Vaccination Practices
Recommendations for route, site, and dosage of

immunobiologics are derived from data from clinical trials,
from practical experience, and from theoretical considerations.
ACIP discourages variations from the recommended route,
site, volume, or number of doses of any vaccine.

Variation from the recommended route and site can result
in inadequate protection. In adults but not in infants (85),
the immunogenicity of HepB is substantially lower when the
gluteal rather than the deltoid site is used for administration
(58). HepB administered intradermally can result in a lower
seroconversion rate and final titer of hepatitis B surface anti-
body than when administered by the deltoid intramuscular
route (86,87). HepB administered by any route other than
intramuscularly, or in adults at any site other than the deltoid
or anterolateral thigh, should not be counted as valid and
should be repeated. Similarly, doses of rabies vaccine admin-
istered in the gluteal site should not be counted as valid doses
and should be repeated (88). Meningococcal conjugate vac-
cine (MCV4) should be administered intramuscularly; how-
ever, revaccination is not necessary when administered
subcutaneously (89). Inactivated influenza vaccine is immu-
nogenic when administered in a lower than standard dose by
the intradermal (ID) route to healthy adult volunteers (90).
However, the immunogenicity for persons aged >60 years is
inadequate, and variance from the recommended route and
dose is not recommended.

Live-attenuated injectable vaccines (e.g., MMR, varicella,
and yellow fever) and certain inactivated vaccines (e.g., men-
ingococcal polysaccharide and anthrax) are recommended by
the manufacturers to be administered by subcutaneous injec-
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tion. PPV and IPV are recommended by the manufacturer to
be administered by the subcutaneous or intramuscular route.
Response to vaccines recommended by the subcutaneous route
probably will not be affected if the vaccines are administered
by the intramuscular rather than subcutaneous route. Repeat-
ing doses of vaccine administered by the intramuscular route
rather than by the subcutaneous route is not necessary.

Administering volumes smaller than that recommended
(e.g., split doses) can result in inadequate protection. Using
larger than recommended dosages can be hazardous because
of excessive local or systemic concentrations of antigens or
other vaccine constituents. Using reduced doses administered
at multiple immunization visits that equal a full dose or using
smaller divided doses are not endorsed or recommended. Any
vaccination using less than the standard dose should not be
counted, and the person should be revaccinated according to
age, unless serologic testing indicates that an adequate response
has been achieved.

Preventing Adverse Reactions
Vaccines are intended to produce active immunity to spe-

cific antigens. An adverse reaction is an untoward effect that
occurs after a vaccination that is extraneous to the vaccine’s
primary purpose of producing immunity. Vaccine adverse
reactions are classified by three general categories: local, sys-
temic, and allergic (91). Local reactions are usually the least
severe and most frequent. Systemic reactions (e.g., fever) oc-
cur less frequently than local reactions. Serious allergic reac-
tions (e.g., anaphylaxis) are the most severe and least frequent.
Severe adverse reactions are rare.

Persons who administer vaccines should screen their pa-
tients for contraindications and precautions to the vaccine
before each dose of vaccine is administered (Table 5). Screen-
ing can be facilitated by consistent use of screening question-
naires, which are available from certain state vaccination
programs and other sources (e.g., the Immunization Action
Coalition at http://www.immunize.org).

Syncope (vasovagal or vasodepressor reaction) can occur
after vaccination, most commonly among adolescents and
young adults. During 1990–2004, a total of 3,168 reports to
Vaccine Adverse Event Reporting System (VAERS) were coded
as syncope; 35% of these episodes were reported among per-
sons aged 10–18 years (CDC, unpublished data, 2005). Ap-
proximately 14% of reported syncopal episodes resulted in
hospitalization because of injury or medical evaluation. Seri-
ous injury, including skull fracture and cerebral hemorrhage,
has resulted from syncopal episodes after vaccination (92). A
review of syncope after vaccination indicated that 63% of
syncopal episodes occurred <5 minutes after vaccination, and

89% occurred within 15 minutes after vaccination (93). Al-
though syncopal episodes are uncommon and severe allergic
reactions are rare, vaccine providers should strongly consider
observing patients for 15 minutes after they are vaccinated
(94). If syncope develops, patients should be observed until
the symptoms resolve.

Managing Acute Vaccine Reactions
Although rare after vaccination, the immediate onset and

life-threatening nature of an anaphylactic reaction require that
all personnel and facilities providing vaccinations have pro-
cedures in place for managing a reaction. All vaccine provid-
ers should be familiar with the office emergency plan and be
certified in cardiopulmonary resuscitation. Epinephrine and
equipment for maintaining an airway should be available for
immediate use.

Anaphylaxis usually begins within minutes of vaccine ad-
ministration (95,96). Rapidly recognizing and initiating treat-
ment are required to prevent possible progression to
cardiovascular collapse. If flushing, facial edema, urticaria,
itching, swelling of the mouth or throat, wheezing, difficulty
breathing, or other signs of anaphylaxis occur, the patient
should be placed in a recumbent position with the legs el-
evated. Treatment options for management of anaphylaxis
using pharmaceuticals have been recommended (Table 8)
(94,97). Maintenance of an airway and oxygen administra-
tion might be necessary. Arrangements should be made for
immediate transfer to an emergency facility for further evalu-
ation and treatment.

Occupational Safety Regulations
Bloodborne diseases (e.g., hepatitis B, hepatitis C, and hu-

man immunodeficiency virus [HIV]) are occupational haz-
ards for physicians and other health-care providers. To reduce
the incidence of needle-stick injury and the consequent risk
for bloodborne diseases acquired from patients, the
Needlestick Safety and Prevention Act was enacted in No-
vember 2000. The Act directed OSHA to strengthen its exist-
ing bloodborne pathogen standards. Those standards were
revised and became effective in April 2001 (69). These fed-
eral regulations require that safer injection devices (e.g., needle-
shielding syringes or needle-free injectors) be used for
injectable vaccination in all clinical settings. The rules also
require that records be kept documenting injuries caused by
medical sharps and that nonmanagerial employees be involved
in the evaluation and selection of safer devices to be procured.

Needle-shielding or needle-free devices that might satisfy
the occupational safety regulations for administering inject-

http://www.immunize.org
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able vaccines are available in the United States (72,98,99).**
Additional information about implementation and enforce-
ment of these regulations is available from OSHA (http://
www.osha.gov/pls/oshaweb).

Storage and Handling
of Immunobiologics

Failure to adhere to recommended specifications for stor-
age and handling of immunobiologics can reduce their po-
tency, resulting in an inadequate immune response in the
recipient. Recommendations in the product package inserts,
including methods for reconstitution of the vaccine, should
be followed carefully. Vaccine quality is the shared responsi-
bility of all handlers of vaccines from the time a vaccine is
manufactured until administration. All vaccines should be
inspected upon delivery and monitored during storage to
ensure that the cold chain has been maintained. Vaccines
should continue to be stored at recommended temperatures
immediately upon receipt until use.

Storage Temperature
The majority of recommended vaccines require storage tem-

peratures of 35°F–46°F (2°C–8°C), and they must not be
exposed to freezing temperatures (100). Certain vaccines are

sensitive to freezing temperatures because they contain an alu-
minum adjuvant (e.g., anthrax, DTaP, DT, Td, Tdap, Hib
[PRP-OMP], HepA, HepB, PCV, rabies, and HPV) that pre-
cipitates when exposed to temperatures of <32°F (<0°C)
(100,101). Other vaccines (e.g., MMR, varicella, MMRV,
LAIV, and yellow fever) lose potency when exposed to increased
temperature because they contain live viruses (Table 9).

Vaccine storage units must be carefully selected, used prop-
erly, and consistently monitored to ensure that recommended
temperatures are maintained. Refrigerators without freezers
and stand-alone freezers (either manual defrost or automatic
defrost) usually perform best at maintaining the precise tem-
peratures required for vaccine storage, and such single-pur-
pose units sold for home use are less expensive alternatives to
medical specialty equipment (100). A combination refrigera-
tor/freezer unit sold for home use is acceptable for storage of
limited quantities of vaccines if the refrigerator and freezer
compartments each have a separate external door. In these
units, a freezer thermostat usually controls the freezer tem-
perature and a refrigerator thermostat controls the volume of
freezer temperature air entering the refrigerator, possibly re-
sulting in different temperature zones within the refrigerator.
In such units, vaccines should not be stored on the top shelf
near the cold air outlet from the freezer to the refrigerator
(usually located at the top of the refrigerator compartment).
Any refrigerator or freezer used for vaccine storage must main-
tain the required temperature range year-round, be large
enough to hold the year’s largest inventory, and be dedicated
to storage of biologics. Before use of the refrigerator for vac-
cine storage, the temperature should be measured in various

TABLE 8. Treatment of anaphylaxis with intramuscular or oral pharmaceuticals
Drug Dosage
Child
Primary regimen
Epinephrine 1:1000 (aqueous) (1 mg/mL)* 0.01 mg/kg up to 0.5 mg (administer 0.01 mL/kg/dose up to 0.5 mL)

intramuscularly (IM) repeated every 10ï20 minutes up to 3 doses
Secondary regimen
Diphenhydramine 1ï2 mg/kg oral, IM, or intraveneously (IV), every 4ï6 hours

(maximum single dose: 100 mg)
Hydroxyzine 0.5ï1 mg/kg oral, IM, every 4ï6 hours (maximum single dose: 100 mg)
Prednisone 1.5ï2 mg/kg oral (maximum single dose: 60 mg); use corticosteroids as long

as needed
Adult
Primary regimen
Epinephrine 1:1000 (aqueous)* 0.01 mg/kg up to 0.5 mg (give 0.01 mL/kg/dose up to 0.5 mL)

IM repeated every 10ï20 minutes up to 3 doses
Secondary regimen
Diphenhydramine 1ï2 mg/kg up to 100 mg IM or oral, every 4ï6 hours

* If agent causing anaphylactic reaction was administered by injection, epinephrine can be injected into the same site to slow absorption.
Adapted from American Academy of Pediatrics. Passive immunization. In: Pickering LK, Baker CJ, Long SS, McMillan J. Red Book: 2006 Report of the
Committee on Infectious Diseases. 27th ed. Elk Grove Village, IL: American Academy of Pediatrics; 2006, Immunization Action Coalition. Medical
Management of Anaphylaxis in Adult Patients. Available at http://www.immunize.org/catg.d/p3082.pdf, and Mosbyôs Drug Consult 2005.

**Internet sites with device listings are identified for information purposes
only. CDC, the U.S. Public Health Service, and the Department of Health
and Human Services do not endorse any specific device or imply that the
devices listed would all satisfy the needle-stick prevention regulations.

http://www.osha.gov/pls/oshaweb
http://www.osha.gov/pls/oshaweb
http://www.immunize.org/catg.d/p3082.pdf
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TABLE 9. Vaccine storage temperature recommendations
Vaccine storage Diluent storage

Vaccines temperature temperature Instructions

Diphtheria-tetanus, or pertussis-containing
vaccines

35ÁFï46ÁF (2ÁCï8ÁC)
Do not freeze

No diluent* Aluminum adjuvant ï irreversible loss of
potency with exposure to freezing temperature

Haemophilus influenzae type b conjugate
vaccines (Hib)

35ÁFï46ÁF (2ÁCï8ÁC)
Do not freeze

35ÁFï46ÁF (2ÁCï8ÁC)
Do not freeze

Several vaccine types with different thermo-
stability profilesÀ

Hepatitis A and hepatitis B vaccines 35ÁFï46ÁF (2ÁCï8ÁC)
Do not freeze

No diluent Aluminum adjuvant ï irreversible loss of
potency with exposure to freezing temperature

Inactivated polio vaccine 35ÁFï46ÁF (2ÁCï8ÁC)
Do not freeze

No diluent Data on thermostability properties of this
vaccine are lacking

Meningococcal conjugate vaccine 35ÁFï46ÁF (2ÁCï8ÁC)
Do not freeze

No diluent Data on thermostability properties of this
vaccine are lacking. Do not expose to light

Meningococcal polysaccharide vaccine 35ÁFï46ÁF (2ÁCï8ÁC)
Do not freeze

Data are lacking on
ideal pre-reconstitution
storage requirements.
After reconstitution,
vaccine should be
stored at 35ÁFï46ÁF
(2ÁCï8ÁC).Do not
freeze

Freeze dried (lyophilized) vaccine. Data on the
effect of freezing temperatures on potency are
lacking

Pneumococcal conjugate vaccine 35ÁFï46ÁF (2ÁCï8ÁC)
Do not freeze

No diluent Aluminum adjuvant ï irreversible loss of
potency with exposure to freezing temperatures

Pneumococcal polysaccharide vaccine 35ÁFï46ÁF (2ÁCï8ÁC)
Do not freeze

No diluent Data on thermostability properties of this
vaccine are lacking

Measles, mumps, and rubella vaccine in the
lyophilized (freeze-dried) stateÄ

35ÁFï46ÁF (2ÁCï8ÁC)
Lyophilized (freeze dried)
vaccine can be stored at
freezer temperature

35ÁFï77ÁF (2ÁCï25ÁC)
Can be refrigerated or
stored at room
temperature

Protect from light or temperatures above the
recommended range

Measles, mumps, rubella, and varicella
vaccine

<5ÁF (<15ÁC) 35ÁFï77ÁF (2ÁCï25ÁC)
Can be refrigerated or
stored at room
temperature

Protect from light

Trivalent inactivated influenza vaccine 35ÁFï46ÁF (2ÁCï8ÁC)
Do not freeze

No diluent Data on the thermostability properties of this
vaccine are lacking

Live-attenuated influenza vaccine <5ÁF (<15ÁC) No diluent Do not expose to temperatures above the
recommended range

Varicella vaccine <5ÁF (<15ÁC) 35ÁFï77ÁF (2ÁCï25ÁC)
Can be refrigerated or
stored at room
temperature

Do not expose to light or temperatures above
the recommended range

Herpes zoster vaccine <5ÁF (<15ÁC) 35ÁFï77ÁF (2ÁCï25ÁC)
Can be refrigerated or
stored at room
temperature

Protect from light

Rotavirus 35ÁFï46ÁF (2ÁCï8ÁC)
Do not freeze

No diluent Protect from light

Human papillomavirus vaccine 35ÁFï46ÁF (2ÁCï8ÁC)
Do not freeze

No diluent Protect from light

*DTaPïTripediaÈ is sometimes used as a diluent for ActHibÈ
ÀActHIBÈ (Aventis Pasteur, Lyon, France) in the lyophilized state is not expected to be affected detrimentally by freezing temperatures, although no
data are available.

ÄMMR in the lyophilized state is not affected detrimentally by freezing temperatures.
Adapted from Atkinson WL, Pickering LK, Watson JC, Peter G.  General Immunization Practices.  In: Plotkin SA, Orenstein WA, eds.  Vaccine.  4th ed.
Philadelphia: Elsevier; 2004. p. 1357-86 and CDC. Guidelines for maintaining and managing the vaccine cold chain.  MMWR 2003;52:1023ï5.

http://www.cdc.gov/mmwr/PDF/wk/mm5548.pdf
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FIGURE 6. Sample temperature log

Source: http://www.immunize.org/catg.d/p3039.pdf

locations within the refrigerator compartment to document
that a stable temperature can be maintained (Table 9) within
the compartment (102). The refrigerator temperature should
be set at the midpoint of the recommended range (i.e., 40°F
[5°C]) (103,104). Frequent opening and closing of doors can
cause fluctuations of storage temperature; food, beverages, and
clinical specimens should not be stored in vaccine storage units.

Temperature Monitoring
Temperature monitoring is a critical component of cold

chain management. One person in the office should be as-
signed primary responsibility for maintaining temperature logs
(Figure 6), with a second person assigned as backup. Tem-
peratures for both the refrigerator and freezer should be docu-

mented twice a day and recorded. The backup person should
review the log each week. Temperature logs should be main-
tained for 3 years unless state or local statutes mandate a longer
time period. An automated monitoring system that alerts staff
when a temperature deviation occurs is optimal. However,
even if an automated monitoring system is used, tempera-
tures should still be manually checked and recorded twice a
day.

Thermometers should be placed in a central location in
each compartment near the vaccine.  Different types of ther-
mometers can be used, including standard fluid-filled, mini-
mum-maximum, and continuous chart recorder thermometers
(Table 10). Standard fluid-filled thermometers are the sim-
plest and least expensive products, but some models might

http://www.immunize.org/catg.d/p3039.pdf
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perform poorly. Product temperature thermometers (i.e., those
encased in biosafe liquids) generally reflect refrigerator tem-
perature more accurately. Minimum-maximum thermometers
monitor the temperature range. Continuous chart recorder
thermometers monitor temperature range and duration and
can be recalibrated at specified intervals. All thermometers
used for monitoring vaccine storage temperatures should be
calibrated and certified by an appropriate agency (e.g., Na-
tional Institute of Standards and Technology or the American
Society for Testing and Materials). Because all thermometers
are calibrated as part of the manufacturing process, this rec-
ommendation refers to a second calibration process that oc-
curs after manufacturing but before marketing and is
documented with a certificate that comes with the product.

Response to Out-of-Temperature-
Range Storage

An out-of-range temperature reading should prompt im-
mediate action. A plan should be developed to transfer vac-
cine to a predesignated alternative emergency storage site if a
temperature problem cannot be resolved immediately (i.e.,
unit unplugged or door left open). Vaccine should be marked
“do not use” and moved to the alternate site. After the vaccine
has been moved, determine if the vaccine is still useable by
contacting the manufacturer or state/local health department.
Changes to vaccine exposed to temperatures outside of the
recommended range and that affects its immunogenicity usu-
ally are not apparent visually.

Expiration Dates and Windows
All vaccines have an expiration date determined by the

manufacturer that must be observed. When vaccines are re-
moved from storage, physicians and health-care providers
should note whether an expiration window exists for vaccine
stored at room temperature or at an intermediate tempera-
ture. For example, live-attenuated influenza vaccine that is
stored frozen must be discarded after 60 hours at refrigerator
temperature. An expiration window also applies to vaccines
that have been reconstituted. For example, after reconstitu-
tion, MMR vaccine must be administered within 8 hours and
must be kept at refrigerator temperature during this time.
Doses of  expired vaccines that are administered inadvert-
ently generally should not be counted as valid and should be
repeated. Additional information about expiration dates is
available at http://www.cdc.gov/nip.

Multidose Vials
Certain vaccines (i.e., DT, Td, Typhoid Vi, meningococcal

polysaccharide vaccine [MPSV], TIV, JE, MMR, IPV, and
yellow fever) might be distributed in multidose vials. For
multidose vials that do not require reconstitution, after en-
tering the vial, the remaining doses in a multidose vial can be
administered until the expiration date printed on the vial or
vaccine packaging if the vial has been stored correctly and the
vaccine is not visibly contaminated, unless otherwise speci-
fied by the manufacturer. Multidose vials that require recon-
stitution must be used within an interval specified by the
manufacturer. After reconstitution, the new expiration date
should be written on the vial.

TABLE 10. Comparison of thermometers used to monitor vaccine temperatures
Thermometer type Advantages Disadvantages

Standard fluid-filled Å Inexpensive and simple to use
Å Thermometers encased in biosafe liquids can
reflect vaccine temperatures more accurately
than those directly exposed to the air

Å Accurate within a range of (+/-1Á C)
Å No information about duration of out-of-
temperature exposure

Å No information on minimum/maximum
temperatures

Å Cannot be recalibrated at routine intervals
Å Inexpensive models might perform poorly

Minimum-maximum Å Inexpensive
Å Monitors temperature range

Å Accurate within a range of (+/-1Á C.)
Å No information about the duration of out-of-
range temperature

Å Cannot be recalibrated at routine intervals

Continuous chart recorder Å Most accurate
Å Continuous 24-hour readings of temperature
range and duration

Å Can be recalibrated at regular intervals

Å Most expensive
Å Requires most training and maintenance

Adapted from CDC. Guidelines for maintaining and managing the vaccine cold chain. MMWR 2003;52:1023ï25; and Langley A, Grant S, eds. Proceedings
of the National Vaccine Storage Workshop; June 28-30, 2003; Brisbane, Australia.  Maroochydore Queensland Health; 2004.

http://www.cdc.gov/nip
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Prefilling Syringes
ACIP discourages the routine practice of prefilling syringes

because of the potential for administration errors. The ma-
jority of vaccines have a similar appearance after being drawn
into a syringe. Vaccine doses should not be drawn into a sy-
ringe until immediately before administration. When the sy-
ringes are filled, the type of vaccine, lot number, and date of
filling must be labeled on each syringe, and the doses should
be administered as soon as possible after filling. In certain
circumstances in which a single vaccine type is being used
(e.g., in advance of a community influenza vaccination cam-
paign), filling a small number of syringes can be considered.
Unused syringes filled by the end user (i.e., not filled by the
manufacturer) should be discarded at the end of the vaccina-
tion session. In addition to administration errors, prefilling
of syringes is a concern because FDA does not license admin-
istration syringes for vaccine storage. When in doubt about
the appropriate handling of a vaccine, vaccination providers
should contact the manufacturer.

As a general rule, vaccines that have been mishandled or
stored at inappropriate temperatures should not be adminis-
tered. Guidance for specific situations is available from the
state health department or CDC. For certain vaccines (i.e.,
MMR, MMRV, or varicella vaccine), a serologic test can be
performed and, if evidence of immunity can be documented
for all antigens, revaccination is not necessary.

Altered Immunocompetence

General Principles
Altered immunocompetence is a term often used synony-

mously with immunosuppression and immunocompromise
that includes conditions commonly classified as primary
immunodeficiency and secondary immunodeficiency.

Primary immunodeficiencies generally are inherited and
include conditions defined by an absence or quantitative de-
ficiency of cellular and/or humoral components that provide
immunity.  Examples include congenital immunodeficiency
diseases (e.g., X-linked agammaglobulinemia), severe com-
bined immunodeficiency disease, and chronic granulomatous
disease. Secondary immunodeficiency generally is acquired
and is defined by loss or qualitative deficiency in cellular and
humoral immune components that occurs as a result of a dis-
ease process or its therapy.  Examples of secondary immune
deficiency include HIV infection, hematopoetic malignan-
cies, treatment with radiation, and treatment with immuno-
suppressive drugs, including alkylating agents and
antimetabolites. The degree to which immunosuppressive

drugs cause clinically significant immunodeficiency generally
is dose-related and varies by drug. Primary and secondary im-
munodeficiencies might display a combination of deficits in
both cellular and humoral immunity. In this report, the gen-
eral term altered immunocompetence also will be used to in-
clude conditions such as asplenia and chronic renal disease
and treatments with therapeutic monoclonal antibodies (spe-
cifically the tumor-necrosis-factor alpha inhibitors) (105–110)
and prolonged high-dose corticosteroids.

Determination of altered immunocompetence is important
to the vaccine provider because the incidence or severity of
certain vaccine-preventable diseases is higher in persons with
altered immunocompetence; therefore, certain vaccines (e.g.,
inactivated influenza and pneumococcal vaccines) are recom-
mended specifically for persons with these diseases (47,111–
113). Vaccines might be less effective during the period of
altered immunocompetence. Live vaccines generally should
be deferred until immune function has improved. Inactivated
vaccines administered during the period of altered immuno-
competence might need to be repeated after immune func-
tion has improved. Finally, persons with altered
immunocompetence might be at increased risk for an adverse
reaction after administration of live-attenuated vaccines because
of reduced ability to mount an effective immune response.

The degree of altered immunocompetence in a patient
should be determined by a physician. The challenge for clini-
cians and other health-care providers is in assessing the safety
and effectiveness of vaccines for conditions associated with
primary or secondary immunodeficiency, especially when new
therapeutic modalities are being used and information about
the safety and effectiveness of vaccines has not been charac-
terized fully in persons receiving these drugs (Table 11). Labo-
ratory studies can be useful for assessing the effects of a disease
or drug on the immune system. Tests useful to assess humoral
immunity include immunoglobulin (and immunoglobulin
subset) levels and specific antibody levels (tetanus, diphthe-
ria, and response to pneumococcal vaccine). Tests that dem-
onstrate the status of cellular immunity include lymphocyte
numbers (i.e., a complete blood count with differential), a
test that delineates concentrations and proportions of lym-
phocyte subsets (i.e., B and T-lymphocytes, CD4+ versus
CD8+ lymphocytes), and tests that measure T-lymphocyte
proliferation in response to specific or nonspecific stimuli (e.g.,
lymphocyte proliferation assays) (114–115). The ability to
characterize a drug or disease condition as affecting cellular
or humoral immunity is only the first step; using this infor-
mation to draw inferences about whether particular vaccines
are indicated or whether caution is advised with use of live or
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TABLE 11. Vaccination of persons with primary and secondary immune deficiencies
Risk-specific

 Specific Contraindicated recommended Effectiveness
Category immunodeficiency vaccines* vaccines* and comments

Primary

B-lymphocyte (humoral) Severe antibody deficien-
cies (e.g., X-linked
agammaglobulinemia and
common variable immuno-
deficiency)

Oral poliovirus (OPV)À

Smallpox
Live-attenuated influenza
vaccine (LAIV)
BCG
Ty21a (live oral typhoid)

Pneumococcal
Influenza (TIV)
Consider measles and
varicella vaccination

The effectiveness of any
vaccine will be uncertain if
it depends only on the
humoral response;
intravenous immune
globulin interferes with the
immune response to
measles vaccine and
possibly varicella vaccine

OPVÀ

Other live-vaccines appear
to be safe

Less severe antibody
deficiencies (e.g., selective
IgA deficiency and IgG
subclass deficiency)

Pneumococcal
Influenza (TIV)

All vaccines probably
effective.  Immune
response may be
attenuated

T-lymphocyte (cell-
mediated and humoral)

Complete defects (e.g.,
severe combined immuno-
deficiency [SCID] disease,
complete DiGeorge
syndrome)

All live vaccines Ä,Æ Pneumococcal
Influenza (TIV)

Vaccines may be
ineffective

Partial defects (e.g., the
majority of patients with
DiGeorge syndrome,
Wiskott-Aldrich syndrome,
ataxia- telangiectasia)

All live vaccines Ä,Æ Pneumococcal
Meningococcal
Haemophilus influenza
type b (Hib) (if not
administered in infancy)
Influenza (TIV)

Effectiveness of any
vaccine depends on
degree of immune
suppression

Complement Deficiency of early
components (C1, C2, C3,
and C4)

None Pneumococcal
Meningococcal
Influenza (TIV)

All routine vaccines
probably effective

Deficiency of late compo-
nents (C5-C9) and C3,
properdin, factor B

None Pneumococcal
Meningococcal
Influenza (TIV)

All routine vaccines
probably effective

Phagocytic function Chronic granulomatous
disease, leukocyte
adhesion defect, and
myeloperoxidase
deficiency

Live bacterial vaccinesÄ Pneumococcal**
Influenza (TIV) (to
decrease secondary
bacterial infection)

All inactivated vaccines
safe and probably
effective
Live viral vaccines
probably safe and
effective

Secondary
Human immunodeficiency
virus/acquired immunodefi-
ciency syndrome (HIV/
AIDS)

OPV
Smallpox
BCG
LAIV
Withhold MMR and
varicella in severely
immunocompromised
persons

Influenza (TIV)
Pneumococcal
Consider Hib (if not
administered in infancy)
and meningococcal
vaccination.

Measles, mumps, rubella
(MMR, varicella, and all
inactivated vaccines,
including inactivated
influenza, might be
effectiveÀÀ

Malignant neoplasm,
transplantation, immuno-
suppressive or radiation
therapy

Live viral and bacterial,
depending on immune
status

Influenza (TIV)
Pneumococcal

Effectiveness of any
vaccine depends on
degree of immune
suppression
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TABLE 11. (Continued) Vaccination of persons with primary and secondary immune deficiencies
Risk-specific

 Specific Contraindicated recommended Effectiveness
Category immunodeficiency vaccines* vaccines* and comments

Secondary

Asplenia None Pneumococcal
Meningococcal
Hib (if not administered in
infancy)

All routine vaccines
probably effective.

Chronic renal disease LAIV Pneumococcal
Influenza (TIV)
Hepatitis B

All routine vaccines
probably effective.

* Other vaccines that are universally or routinely recommended should be administered if not contraindicated.
À OPV is no longer available for routine use in the United States.
Ä Live bacterial vaccines: BCG, and Ty21a Salmonella typhi vaccine.
Æ Live viral vaccines: MMR, OPV, LAIV, yellow fever, and varicella, including MMRV and HZ vaccine, and vaccinia (smallpox).  Smallpox vaccine is not
recommended for children or the general public.

** Pneumococcal vaccine is not indicated for children with chronic granulomatous disease.
ÀÀ HIV-infected children should receive IG after exposure to measles, and can receive varicella and measles vaccine if CD4+ lymphocyte count is >15%.
Modified from American Academy of Pediatrics. Passive Immunization. In: Pickering LK, ed. Red Book: 2006 Report of the Committee on Infectious
Diseases. 27th ed. Elk Grove Village, IL: American Academy of Pediatrics; 2006, and CDC. Use of vaccines and immune globulins in persons with
altered immunocompetence: recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR 1993:42 (No. RR-4).

inactivated vaccines is more complicated and might require con-
sultation with an infectious disease or immunology specialist.

Altered Immunocompetence as an
Indication to Receive a Vaccine

Persons with altered immunocompetence generally are ad-
vised to receive TIV and polysaccharide-based vaccines (i.e.,
PCV, PPV, MCV4, MPSV, and Hib vaccines) on the basis of
demonstrated effectiveness and an increased risk for disease if
the vaccine is withheld.

Pneumococcal Vaccines

Two types of vaccine against invasive pneumococcal dis-
ease are available in the United States: PCV and PPV. PCV is
routinely recommended for all children beginning at age 2
months. PCV is not recommended for persons aged >59
months. PPV is approved for persons aged >2 years with cer-
tain underlying medical conditions (including altered immu-
nocompetence) and routinely for persons aged >65 years.
Complete recommendations on use of PCV and PPV are avail-
able in the Recommended Child and Adolescent Immuniza-
tion Schedule and the Recommended Adult Immunization
Schedule (113,116).

Influenza Vaccine

Two types of influenza vaccine are available in the United
States: TIV and LAIV. Vaccination with TIV is indicated spe-
cifically for persons with altered immunocompetence, includ-
ing HIV infection. LAIV usually is contraindicated for persons

with altered immunocompetence, although healthy persons
with anatomic or functional asplenia and household and other
close contacts of persons with altered immunocompetence
can receive this vaccine.

Meningococcal Vaccine

Two types of meningococcal vaccine are available in the
United States: MCV4 and MPSV. Persons with asplenia, C3
complement deficiency (117), or terminal complement com-
ponent deficiency are at increased risk for meningococcal dis-
ease and should receive MCV4 or MPSV. Persons with HIV
infection can elect to receive MCV4 or MPSV. MCV4 is li-
censed for persons aged 11–55 years††; children aged 2–10
years or persons aged >56 years should receive MPSV.

Haemophilus influenzae type b Vaccine

Hib conjugate vaccines are available in single or combined
antigen preparations. Hib vaccine is recommended routinely
for all children through age 59 months. However, a single
dose of Hib vaccine also can be considered for asplenic older
children, adolescents, and adults who did not receive the vac-
cine series in childhood. Clinicians and other health-care pro-
viders might consider use of Hib vaccine among persons with
HIV infection who did not receive the vaccine as an infant or
in childhood (112).

††A supplement to the original MCV4 vaccine Biologics License Agreement
was submitted to FDA in March 2005, for use of MCV4 in children aged
2–10 years.
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Vaccination of Contacts of Persons with
Altered Immunocompetence

Household and other close contacts of persons with altered
immunocompetence should receive all age-appropriate vac-
cines, with the exception of live OPV and smallpox vaccine.
MMR, varicella, and rotavirus vaccines should be adminis-
tered to susceptible household and other close contacts of
immunocompromised patients when indicated. MMR vac-
cine viruses are not transmitted to contacts, and transmission
of varicella vaccine is rare (6,118). No special precautions are
needed unless the varicella vaccine recipient has a rash after
vaccination, in which case direct contact with susceptible
household contacts should be avoided until the rash resolves
(8,119). To minimize potential rotavirus transmission, all
members of the household should employ hand hygiene mea-
sures after contact with feces of a rotavirus-vaccinated infant
for at least 1 week (19). Household and other close contacts
of persons with altered immunocompetence should receive
annual influenza vaccination. LAIV can be administered to
otherwise eligible contacts (47).

Vaccination with Inactivated Vaccines
All inactivated vaccines can be administered safely to per-

sons with altered immunocompetence whether the vaccine is
a killed whole organism or a recombinant, subunit, toxoid,
polysaccharide, or polysaccharide protein-conjugate vaccine.
If inactivated vaccines are indicated for persons with altered
immunocompetence, the usual doses and schedules are rec-
ommended. However, the effectiveness of such vaccinations
might be suboptimal.

Except for influenza vaccine, which should be administered
annually (47), vaccination during chemotherapy or radiation
therapy should be avoided if possible because antibody re-
sponse might be suboptimal. However, administration of in-
activated vaccines during chemotherapy or radiation is not
contraindicated. Patients vaccinated within 2 weeks before
starting immunosuppressive therapy or while receiving im-
munosuppressive therapy should be considered unvaccinated
and should be revaccinated at least 3 months after therapy is
discontinued if immune competence has been restored.

Vaccination with Live-Attenuated
Vaccines

Severe complications have followed vaccination with live-
attenuated viral and live-attenuated bacterial vaccines among
persons with altered immunocompetence (120–127). Persons
with most forms of altered immunocompetence should not
receive live vaccines (MMR, varicella vaccine, LAIV, yellow

fever vaccine, oral typhoid, BCG, and rotavirus) except in
certain circumstances. Patients with leukemia, lymphoma, or
other malignancies whose disease is in remission and whose
chemotherapy has been terminated for at least 3 months can
receive live-virus vaccines.

Children with defects in phagocyte function (e.g., chronic
granulomatous disease or myeloperoxidase deficiency) can
receive live-attenuated viral vaccines in addition to inactivated
vaccines, but should not receive live-attenuated bacterial vac-
cines (e.g., BCG and Ty21a oral typhoid vaccine). Children
with deficiencies in complement or with asplenia can receive
live-attenuated viral and live-attenuated bacterial vaccines (94).

Persons with severe cell-mediated immune deficiency should
not receive live attenuated vaccines. However, children with
HIV infection are at increased risk for complications of pri-
mary varicella and herpes zoster compared with immunocom-
petent children (118,128). Limited data among HIV-infected
children (specifically CDC class N1, N2, A1, A2, B1, or B2)
with age-specific CD4+ lymphocyte percentages of >15% in-
dicate that varicella vaccine is immunogenic, effective, and
safe (129). Varicella vaccine should be considered for chil-
dren meeting these criteria. Eligible children should receive 2
doses of varicella vaccine with a 3-month interval between
doses (118).

Persons with HIV infection are at increased risk for severe
complications if infected with measles. No severe or unusual
adverse events have been reported after measles vaccination
among HIV-infected persons who did not have evidence of
severe immunosuppression (130–133). Therefore, MMR vac-
cination is recommended for all asymptomatic HIV-infected
persons who do not have evidence of severe immunosuppres-
sion (age-specific CD4+ lymphocyte percentages of >15%)
and for whom measles vaccination would otherwise be indi-
cated. Similarly, MMR vaccination should be considered for
mildly symptomatic (Pediatric Category A1, A2 or Adoles-
cent/adult Category A) (129,134) HIV-infected persons who
do not have evidence of severe immunosuppression (age-spe-
cific CD4+ lymphocyte percentages of >15%) for whom
measles vaccination would otherwise be indicated.

HIV-infected persons who are receiving regular doses of
IGIV might not respond to varicella vaccine or MMR or its
individual component vaccines because of the continued pres-
ence of passively acquired antibody. However, because of the
potential benefit, MMR and varicella vaccines should be con-
sidered approximately 2 weeks before the next scheduled dose
of IGIV (if not otherwise contraindicated), although an opti-
mal immune response might not occur depending on the dose
and interval since the previous dose of IGIV. Unless serologic
testing indicates that specific antibodies have been produced,
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vaccination should be repeated (if not otherwise contraindi-
cated) after the recommended interval (Table 4). An addi-
tional dose of IGIV should be considered for persons on
maintenance IGIV therapy who are exposed to measles or
varicella 3 or more weeks after administering a standard dose
(100–400 mg/kg body weight) of IGIV.

Persons with impaired humoral immunity (e.g.,
hypogammaglobulinemia or dysgammaglobulinemia) should
receive varicella vaccine (118,135). However, the majority of
persons with these disorders also receive periodic doses of
IGIV. Appropriate spacing should be maintained between
administration of IGIV and varicella vaccine to prevent an
inadequate response to vaccination caused by the presence of
neutralizing antibodies from the IGIV. Household and other
close contacts of persons with altered immunocompetence
should receive all age appropriate vaccines, with the excep-
tion of live OPV and smallpox vaccine.

Recipients of Hematopoietic Stem Cell
Transplant

Hematopoietic stem cell transplantation (HSCT) results
in immunosuppression from the hematopoietic ablative
therapy preceding transplant, from drugs used to prevent or
treat graft-versus-host disease, and in certain cases from the
underlying disease process necessitating transplantation (136).
HSCT involves ablation of the bone marrow with
reimplantation of the person’s own stem cells or stem cells
from a donor. Antibody titers to vaccine-preventable diseases
(e.g., tetanus, poliovirus, measles, mumps, rubella, and en-
capsulated bacteria) decline 1–4 years after autologous or al-
logeneic HSCT if the recipient is not revaccinated. HSCT
recipients of all ages are at increased risk for certain vaccine-
preventable diseases, including diseases caused by encapsu-
lated bacteria (i.e., pneumococcal, meningococcal, and Hib
infections). As a result, HSCT recipients should be revacci-
nated routinely after HSCT, regardless of the source of the
transplanted stem cells (136). Revaccination with inactivated
vaccines should begin 12 months after HSCT, except inacti-
vated influenza vaccine, which should be administered be-
ginning at least 6 months after HSCT and annually thereafter
for the life of the patient. PPV should be administered at 12
and 24 months after HSCT. Data are limited about the use of
heptavalent PCV in this population. Sequential administra-
tion of 2 doses of heptavalent pneumococcal conjugate vac-
cine followed by a dose of pneumococcal polysaccharide
vaccine (with 8 weeks between doses) can be considered, es-
pecially for children aged <60 months. A 3-dose regimen of
Hib vaccine should be administered at ages 12, 14, and 24

months after transplantation for all age groups (136). MMR
vaccine should be administered 24 months after transplanta-
tion if the HSCT recipient is immunocompetent. Because of
insufficient experience using varicella vaccine among HSCT
recipients, physicians should assess the immune status of each
recipient on a case-by-case basis and determine the risk for
infection before using these vaccines. If a decision is made to
vaccinate with varicella vaccine, the vaccine should be admin-
istered a minimum of 24 months after transplantation if the
HSCT recipient is presumed to be immunocompetent (137).

Situations in Which Some Degree
of Immunodeficiency Might be Present

Asplenia and use of corticosteroids or certain drugs have
the potential to be immunosuppressive and in each, some
degree of altered immunocompetence is presumed to exist.

Anatomic or Functional Asplenia

Persons with anatomic (e.g., surgical removal or congenital
absence) or functional (as occurs with sickle cell disease)
asplenia are at increased risk for infection by encapsulated
bacteria, especially with S. pneumoniae (pneumococcus), N.
meningitidis (meningococcus), and Hib (26,48,117). Persons
with anatomic or functional asplenia should receive pneu-
mococcal vaccine, depending on their age and previous pneu-
mococcal vaccination status, as recommended
(29,48,113,116).

Meningococcal vaccine is recommended for persons with
anatomic or functional asplenia. Children aged 2–10 years
and persons aged >56 years should receive MPSV. MCV4 is
approved for persons aged 11–55 years†† and is preferred for
persons in this age group, but MPSV is an acceptable alternative
(117). A second dose of MPSV can be considered at least 5 years
after the initial dose. The duration of immunity after MCV4 is
not known, but is thought to be long-lasting like other conjugate
vaccines, and revaccination is not recommended.

No efficacy data are available on which to base a recom-
mendation about use of Hib vaccine for older children and
adults with the chronic conditions associated with an increased
risk for Hib disease. However, studies suggest good immuno-
genicity in patients who have sickle cell disease or have had
splenectomies; administering Hib vaccine to these patients is
not contraindicated (112).

Pneumococcal, meningococcal, and Hib vaccines should
be administered at least 2 weeks before elective splenectomy,
if possible. If vaccines are not administered before surgery,
they should be administered as soon as the person’s condition
stabilizes after the procedure.
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Corticosteroids

The amount of systemically absorbed corticosteroids and
the duration of administration needed to suppress the im-
mune system of an otherwise immunocompetent person are
not well defined. Corticosteroid therapy usually is not a con-
traindication to administering live-virus vaccine when admin-
istration is short-term (i.e., <2 weeks); a low-to-moderate dose
(<20 mg or prednisone or equivalent per day); long-term, al-
ternate-day treatment with short-acting preparations; main-
tenance physiologic doses (replacement therapy); or
administered topically (skin or eyes), inhaled, or by intra-ar-
ticular, bursal, or tendon injection (138). No evidence of in-
creased severity of reactions to live-attenuated vaccines has
been reported among persons receiving corticosteroid therapy
by aerosol, and such therapy is not a reason to delay vaccina-
tion. The immunosuppressive effects of steroid treatment vary,
but the majority of clinicians consider a dose equivalent to
either >2 mg/kg of body weight or 20 mg/day of prednisone
or equivalent for persons who weigh >10 kg when adminis-
tered for >2 weeks as sufficiently immunosuppressive to raise
concern about the safety of vaccination with live-virus vac-
cines (112,138). Corticosteroids used in greater than physi-
ologic doses also can reduce the immune response to vaccines.
Vaccination providers should wait at least 1 month after dis-
continuation of high dose systemically absorbed corticoster-
oid therapy administered for more than 2 weeks before
administering a live-virus vaccine.

Other Immunosuppressive Drugs

Whenever feasible, clinicians should provide all indicated
vaccines to all persons before initiation of chemotherapy, be-
fore treatment with other immunosuppressive drugs, and be-
fore radiation or splenectomy. Persons receiving chemotherapy
or radiation for leukemia and other hematopoetic malignan-
cies, solid tumors, or after solid organ transplant should be
assumed to have altered immunocompetence. Live-attenuated
vaccines should not be administered for at least 3 months
after such immunosuppressive therapy. Inactivated vaccines
administered during chemotherapy might need to be
readministered after immune competence is regained. Persons
vaccinated before chemotherapy for leukemia, lymphoma,
other malignancies, or radiation generally are thought to re-
tain immune memory after treatment, although revaccina-
tion following chemotherapy for acute lymphoblastic leukemia
might be indicated (139). Revaccination of a person after
chemotherapy or radiation therapy is not thought to be nec-
essary if the previous vaccination occurred before therapy and
not during the therapy, with the exception of recipients of
HSCT, who should be revaccinated as recommended previ-

ously. Determination of the level of immune memory and
the need for revaccination should be made by the treating
physician.

Inactivated vaccines can be administered during low dose
intermittent or maintenance therapy of immunosuppressive
drugs. The safety and efficacy of live-attenuated vaccines dur-
ing such therapy is unknown. Physicians should carefully
weigh the risks for and benefits of providing injectable live
vaccines to adult patients on low-dose therapies for chronic
autoimmune disease. The safety and efficacy of live-attenu-
ated vaccines administered concurrently with recombinant
human immune mediators and immune modulators is un-
known. Evidence that use of therapeutic monoclonal anti-
bodies, especially the antitumor necrosis factor agents
adalimumab, infliximab, and etanercept, causes reactivation
of latent tuberculosis infection and tuberculosis disease and
predisposes to other opportunistic infections suggests cau-
tion in the use of live vaccines in patients receiving these drugs
(105–110). Until additional information becomes available,
avoidance of live attenuated vaccines during intermittent or
low dose chemotherapy or other immunosuppressive therapy
is prudent, unless the benefit of vaccination outweighs the hy-
pothetical increased risk for an adverse reaction after vaccination.

Special Situations

Concurrently Administering
Antimicrobial Agents and Vaccines

With limited exceptions, using an antimicrobial agent is
not a contraindication to vaccination. Antimicrobial agents
have no effect on the response to live-attenuated vaccines,
except live oral Ty21a typhoid vaccine, and have no effect on
inactivated, recombinant subunit, or polysaccharide vaccines
or toxoids. Ty21a typhoid vaccine should not be adminis-
tered to persons receiving antimicrobial agents until 24 hours
after any dose of antimicrobial agent (20).

Antiviral drugs used for treatment or prophylaxis of influ-
enza virus infections have no effect on the response to inacti-
vated influenza vaccine (47). However, live-attenuated
influenza vaccine should not be administered until 48 hours
after cessation of therapy using antiviral influenza drugs. If
feasible, antiviral medication should not be administered for
2 weeks after LAIV administration (47). Antiviral drugs ac-
tive against herpesviruses (e.g., acyclovir or valacyclovir) might
reduce the efficacy of live-attenuated varicella vaccine. These
drugs should be discontinued at least 24 hours before admin-
istration of varicella-containing vaccines, if possible.

The antimalarial drug mefloquine could affect the immune
response to oral Ty21a typhoid vaccine if both are taken si-
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multaneously (140). To minimize this effect, administering
Ty21a typhoid vaccine at least 24 hours before or after a dose
of mefloquine is prudent.

Tuberculosis Screening and Skin Test
Reactivity

Measles illness, severe acute or chronic infections, HIV in-
fection, and malnutrition can create a relatively anergic state
during which the tuberculin skin test (TST) (previously re-
ferred to as purified protein derivative [PPD] skin test) might
give a false negative reaction (141–143). Although any live
attenuated measles vaccine can theoretically suppress TST
reactivity, the degree of suppression is probably less than that
occurring from acute infection from wild-type measles virus.
Although routine TST screening of all children is no longer
recommended, TST screening is sometimes needed at the same
time as administering a measles-containing vaccine (e.g., for
well-child care, school entrance, or for employee health
reasons).

TST and measles-containing vaccine can be administered
at the same visit (preferred option). Simultaneously adminis-
tering TST and measles-containing vaccine does not interfere
with reading the TST result at 48–72 hours and ensures that
the person has received measles vaccine.

If the measles-containing vaccine has been administered
recently, TST screening should be delayed for at least 4 weeks
after vaccination. A delay in performing TST will remove the
concern of any theoretical but transient suppression of TST
reactivity from the vaccine.

TST screening can be performed and read before adminis-
tering the measles-containing vaccine. This option is the least
favored because it will delay receipt of the measles-containing
vaccine.

No data exist for the potential degree of TST suppression
that might be associated with other injectable, live-attenu-
ated virus vaccines (e.g., varicella and yellow fever). However,
in the absence of data, following guidelines for measles-con-
taining vaccine when scheduling TST screening and admin-
istering other live-attenuated virus vaccines is prudent. If the
opportunity to vaccinate might be missed, vaccination should
not be delayed only because of these theoretical considerations.
Because of similar concerns about smallpox vaccine and TST
suppression, a TST should not be performed until four weeks
after smallpox vaccination (144).

TST reactivity in the absence of tuberculosis disease is not
a contraindication to administration of any vaccine, includ-
ing live-attenuated virus vaccines. Tuberculosis disease is not
a contraindication to vaccination, unless the person is mod-
erately or severely ill. Although no studies have reported the

effect of MMR vaccine on persons with untreated tuberculo-
sis, a theoretical basis exists for concern that measles vaccine
might exacerbate the disease tuberculosis (6). As a result, be-
fore administering MMR to persons with untreated active
tuberculosis, initiating antituberculosis therapy is advisable
(7). Considering if concurrent immunosuppression (e.g.,
immunosuppression caused by HIV infection) is a concern
before administering live attenuated vaccines also is prudent.

Severe Allergy to Vaccine Components
Vaccine components can cause allergic reactions among

certain recipients. These reactions can be local or systemic
and can include mild-to-severe anaphylaxis or anaphylactic-
like responses (e.g., generalized urticaria or hives, wheezing,
swelling of the mouth and throat, difficulty breathing, hy-
potension, and shock). Allergic reactions might be caused by
the vaccine antigen, residual animal protein, antimicrobial
agents, preservatives, stabilizers, or other vaccine components
(145). Components of each vaccine are listed in the respec-
tive package insert. An extensive listing of vaccine compo-
nents, their use, and the vaccines that contain each component
has been published (146) and is also available from CDC’s
National Center for Immunization and Respiratory Diseases
(proposed) (http://www.cdc.gov/nip).

The most common animal protein allergen is egg protein,
which is found in influenza and yellow fever vaccines, which
are prepared using embryonated chicken eggs. Ordinarily,
persons who are able to eat eggs or egg products safely can
receive these vaccines; persons with histories of anaphylactic
or anaphylactic-like allergy to eggs or egg proteins should
generally not receive these vaccines. Asking persons if they
can eat eggs without adverse effects is a reasonable way to
determine who might be at risk for allergic reactions from
receiving yellow fever and influenza vaccines. A regimen for
administering influenza vaccine to children with egg hyper-
sensitivity and severe asthma has been developed (147).

Measles and mumps vaccine viruses are grown in chick
embryo fibroblast tissue culture. Persons with a serious egg
allergy can receive measles- or mumps-containing vaccines
without skin testing or desensitization to egg protein (6).
Rubella and varicella vaccines are grown in human diploid
cell cultures and can safely be administered to persons with
histories of severe allergy to eggs or egg proteins. The rare
serious allergic reactions after measles or mumps vaccination
or MMR are not believed to be caused by egg antigens, but to
other components of the vaccine (e.g., gelatin) (148–151).
MMR, MMRV, and their component vaccines and other vac-
cines contain hydrolyzed gelatin as a stabilizer. Extreme cau-
tion should be used when administering vaccines that contain

http://www.cdc.gov/nip
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gelatin to persons who have a history of an anaphylactic reac-
tion to gelatin or gelatin-containing products. Before admin-
istering gelatin-containing vaccines to such persons, skin
testing for sensitivity to gelatin can be considered. However,
no specific protocols for this approach have been published.

Certain vaccines contain trace amounts of antimicrobial
agents or other preservatives (e.g., neomycin or thimerosal)
to which patients might be severely allergic. The information
provided in the vaccine package insert should be reviewed
carefully before deciding if the rare patient with such allergies
should receive the vaccine. No licensed vaccine contains peni-
cillin or penicillin derivatives.

Certain vaccines contain trace amounts of neomycin. Per-
sons who have experienced anaphylactic reactions to neomy-
cin should not receive these vaccines. Most often, neomycin
allergy is a contact dermatitis, a manifestation of a delayed
type (cell-mediated) immune response, rather than anaphy-
laxis (152,153). A history of delayed type reactions to neo-
mycin is not a contraindication for administration of these
vaccines.

Thimerosal is an organic mercurial compound in use since
the 1930s and is added to certain immunobiologic products
as a preservative. A joint statement issued by the U.S. Public
Health Service and the American Academy of Pediatrics (AAP)
in 1999 (154) and agreed to by the American Academy of
Family Physicians (AAFP) later in 1999, established the goal
of removing thimerosal as soon as possible from vaccines rou-
tinely recommended for infants. Although no evidence exists
of any harm caused by low levels of thimerosal in vaccines
and the risk was only theoretical (155), this goal was estab-
lished as a precautionary measure.

The public is concerned about the health effects of mer-
cury exposure of any type, and the elimination of mercury
from vaccines was judged a feasible means of reducing an
infant’s total exposure to mercury in a world where other en-
vironmental sources of exposure are more difficult or impos-
sible to eliminate (e.g., common foods like tuna). Since
mid-2001, vaccines routinely recommended for infants have
been manufactured without thimerosal as a preservative. Live-
attenuated vaccines have never contained thimerosal.
Thimerosal-free formulations of inactivated influenza vaccine
are available. Inactivated influenza vaccine also is available in
formulations with trace thimerosal, in which thimerosal no
longer functions as a preservative, and in formulations that
contain thimerosal. Thimerosal that acts as a preservative is
present in certain other vaccines that can be administered to
children (e.g., Td and DT). Information about the thimero-
sal content of vaccines is available from FDA (http://
www.fda.gov/cber/vaccine/thimerosal.htm).

Receiving thimerosal-containing vaccines might lead to in-
duction of allergy. However, limited scientific basis exists for
this assertion (145). Allergy to thimerosal usually consists of
local delayed type hypersensitivity reactions (156–158).
Thimerosal elicits positive delayed type hypersensitivity patch
tests in 1%–18% of persons tested, but these tests have lim-
ited or no clinical relevance (159–160). The majority of per-
sons do not experience reactions to thimerosal administered
as a component of vaccines even when patch or intradermal
tests for thimerosal indicate hypersensitivity (160). A local-
ized or delayed type hypersensitivity reaction to thimerosal is
not a contraindication to receipt of a vaccine that contains
thimerosal.

Latex Allergy
Latex is sap from the commercial rubber tree. Latex con-

tains naturally occurring impurities (e.g., plant proteins and
peptides) that might be responsible for allergic reactions. La-
tex is processed to form natural rubber latex and dry natural
rubber. Dry natural rubber and natural rubber latex might
contain the same plant impurities as latex but in lesser
amounts. Natural rubber latex is used to produce medical
gloves, catheters, and other products. Dry natural rubber is
used in syringe plungers, vial stoppers, and injection ports on
intravascular tubing. Synthetic rubber and synthetic latex also
are used in medical gloves, syringe plungers, and vial stop-
pers. Synthetic rubber and synthetic latex do not contain natu-
ral rubber or natural latex and do not contain the impurities
linked to allergic reactions. Latex or dry natural rubber used
in vaccine packaging is generally noted in the manufacturer’s
package insert.

The most common type of latex sensitivity is contact-type
(type 4) allergy, usually as a result of prolonged contact with
latex-containing gloves (161). However, injection-procedure–
associated latex allergies among patients with diabetes melli-
tus have been described (162–164). Allergic reactions
(including anaphylaxis) after vaccination procedures are rare
(165). Only one known report of an allergic reaction after
administering HepB to a patient with known severe allergy
(anaphylaxis) to latex has been published (166).

If a person reports a severe (anaphylactic) allergy to latex,
vaccines supplied in vials or syringes that contain natural rub-
ber should not be administered unless the benefit of vaccina-
tion outweighs the risk for a potential allergic reaction. For
latex allergies other than anaphylactic allergies (e.g., a history
of contact allergy to latex gloves), vaccines supplied in vials or
syringes that contain dry natural rubber or natural rubber
latex can be administered.

http://www.fda.gov/cber/vaccine/thimerosal.htm
http://www.fda.gov/cber/vaccine/thimerosal.htm
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Vaccination of Preterm Infants
In the majority of cases, infants born prematurely, regard-

less of birthweight, should be vaccinated at the same chrono-
logical age and according to the same schedule and precautions
as full-term infants and children. Birthweight and size are not
factors in deciding whether to postpone routine vaccination
of a clinically stable preterm infant (167–171), except for
HepB. The full recommended dose of each vaccine should be
used. Divided or reduced doses are not recommended (173).

Decreased seroconversion rates might occur among certain
preterm infants with low birthweights (i.e., <2,000 g) after
administration of HepB at birth (173). However, by chrono-
logical age 1 month, all preterm infants, regardless of initial
birth weight or gestational age, are likely to respond as ad-
equately as older and larger infants (174–176). Preterm in-
fants born to HBsAg-positive mothers and mothers with
unknown HBsAg status must receive immunoprophylaxis
with HepB and HBIG within 12 hours after birth. If these
infants weigh <2,000 g at birth, the initial vaccine dose should
not be counted towards completion of the HepB series, and 3
additional doses of HepB should be administered, beginning
when the infant is aged 1 month. Preterm infants weighing
<2,000 g and born to HBsAg-negative mothers should re-
ceive the first dose of the HepB series at chronological age 1
month or at hospital discharge. (30)

Breast Feeding and Vaccination
Neither inactivated nor live vaccines administered to a lac-

tating woman affect the safety of breast feeding for women or
their infants. Breast feeding does not adversely affect immu-
nization and is not a contraindication for any vaccine, with
the exception of smallpox vaccine. Limited data indicate that
breast feeding can enhance the response to certain vaccine
antigens (177). Breast-fed infants should be vaccinated ac-
cording to recommended schedules (178–180).

Although live vaccines multiply within the mother’s body,
the majority have not been demonstrated to be excreted in
human milk (181). Although rubella vaccine virus might be
excreted in human milk, the virus usually does not infect the
infant. If infection does occur, it is well-tolerated because the
virus is attenuated (182). Inactivated, recombinant, subunit,
polysaccharide, conjugate vaccines and toxoids pose no risk
for mothers who are breast feeding or for their infants.

Vaccination During Pregnancy
Risk for a developing fetus from vaccination of the mother

during pregnancy primarily is theoretical. No evidence exists
of risk from vaccinating pregnant women with inactivated

virus or bacterial vaccines or toxoids (183,184). Live vaccines
pose a theoretical risk to the fetus. Benefits of vaccinating
pregnant women usually outweigh potential risks when the
likelihood of disease exposure is high, when infection would
pose a risk to the mother or fetus, and when the vaccine is
unlikely to cause harm.

Recommendations for vaccination during pregnancy can
be found in the adult immunization schedule (113). Preg-
nant women should receive Td vaccine if indicated. Previ-
ously vaccinated pregnant women who have not received a
Td vaccination within the last 10 years should receive a booster
dose. Pregnant women who are not vaccinated or only par-
tially immunized against tetanus should complete the primary
series (28,112). Women for whom the vaccine is indicated
but who have not completed the recommended 3-dose series
during pregnancy should receive follow-up after delivery to
ensure the series is completed. Pregnant adolescents and adults
who received the last tetanus-containing vaccine <10 years
previously are generally recommended to receive Tdap after
delivery. To prevent neonatal tetanus, pregnant adolescents
who received the last dose of tetanus-toxoid containing vac-
cine >10 years previously should generally receive Td in pref-
erence to Tdap while they are pregnant (28), although Tdap
is not contraindicated during pregnancy.

Women in the second and third trimesters of pregnancy are
at increased risk for hospitalization from influenza. There-
fore, routine influenza vaccination is recommended for all
women who will be pregnant (in any trimester) during influ-
enza season (usually November–March in the United States)
(47).

IPV can be administered to pregnant women who are at
risk for exposure to wild-type poliovirus infection (4). HepB
is recommended for pregnant women at risk for hepatitis B
virus infection (30). HepA, pneumococcal polysaccharide,
meningococcal conjugate, and meningococcal polysaccharide
vaccines should be considered for women at increased risk
for those infections (48,117,185). Pregnant women who must
travel to areas where the risk for yellow fever is high should
receive yellow fever vaccine because the limited theoretical
risk from vaccination is substantially outweighed by the risk
for yellow fever infection (24,186).

Pregnancy is a contraindication for smallpox (vaccinia),
measles, mumps, rubella, and varicella-containing vaccines.
Smallpox (vaccinia) vaccine is the only vaccine known to cause
harm to a fetus when administered to a pregnant woman. In
addition to the vaccinee herself, smallpox (vaccinia) vaccine
should not be administered to a household contact of a preg-
nant woman (144). Although of theoretical concern, no cases
of congenital rubella or varicella syndrome or abnormalities
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attributable to fetal infection have been observed among in-
fants born to susceptible women who received rubella or va-
ricella vaccines during pregnancy (6,187). Because of the
importance of protecting women of childbearing age against
rubella and varicella, reasonable practices in any vaccination
program include asking women if they are pregnant or might
become pregnant in the next 4 weeks; not vaccinating women
who state that they are or plan to be pregnant; explaining the
theoretical risk for the fetus if MMR, varicella, or MMRV
vaccine were administered to a women who is pregnant; and
counseling women who are vaccinated not to become preg-
nant during the 4 weeks after MMR, varicella, or MMRV
vaccination (6,39,188). Routine pregnancy testing of women
of childbearing age before administering a live-virus vaccine
is not recommended (6). If vaccination of an unknowingly
pregnant woman occurs or if she becomes pregnant within 4
weeks after MMR or varicella vaccination, she should be coun-
seled about the theoretical basis of concern for the fetus; how-
ever, MMR or varicella vaccination during pregnancy should
not be regarded as a reason to terminate pregnancy (6,8,189).

Persons who receive MMR vaccine do not transmit the vac-
cine viruses to contacts (6). Transmission of varicella vaccine
virus to contacts is extremely rare (118). MMR and varicella
vaccines should be administered when indicated to the chil-
dren and other household contacts of pregnant women (6,8).

All pregnant women should be evaluated for immunity to
rubella and varicella and be tested for the presence of HBsAg
in every pregnancy (6,30,39). Women susceptible to rubella
and varicella should be vaccinated immediately after delivery.
A woman found to be HBsAg-positive should be followed
carefully to ensure that the infant receives HBIG and begins
the hepatitis B vaccine series no later than 12 hours after birth
and that the infant completes the recommended HepB vac-
cine series on schedule (30). No known risk exists for the
fetus from passive immunization of pregnant women with
immune globulin preparations.

Persons Vaccinated Outside the United
States, Including Internationally
Adopted Children

The ability of a clinician to determine that a person is pro-
tected on the basis of their country of origin and their records
alone is limited. Vaccines administered outside the United
States can generally be accepted as valid if the schedule was
similar to that recommended in the United States (i.e., mini-
mum ages and intervals). Only written documentation should
be accepted as evidence of previous vaccination. Written
records are more likely to predict protection if the vaccines,
dates of administration, intervals between doses, and the

person’s age at the time of vaccination are comparable to U.S.
recommendations. Although vaccines with inadequate potency
have been produced in other countries (190,191), the major-
ity of vaccines used worldwide is produced with adequate
quality control standards and are potent.

The number of U.S. families adopting children from out-
side the United States has increased substantially in recent
years (192). Adopted children’s birth countries often have
vaccination schedules that differ from the recommended child-
hood immunization schedule in the United States. Differ-
ences in the U.S. immunization schedule and those used in
other countries include the vaccines administered, the rec-
ommended ages of administration, and the number and tim-
ing of doses.

Data are inconclusive about the extent to which an interna-
tionally adopted child’s vaccination record reflects the child’s
protection. A child’s record might indicate administration of
MMR vaccine when only single-antigen measles vaccine was
administered. A study of children adopted from orphanages
in the People’s Republic of China, Russia, and Eastern Eu-
rope determined that 67% of children with documentation
of more than 3 doses of DTP before adoption had
nonprotective titers to these antigens. By contrast, children
adopted from these countries who received vaccination in the
community (not only from orphanages) and who possessed
records of 1 or more doses of DTP exhibited protective titers
67% of the time (193). However, antibody testing was per-
formed by using a hemagglutination assay, which tends to
underestimate protection and cannot directly be compared
with antibody concentration (194). Data are likely to remain
limited for countries other than the People’s Republic of
China, Russia, and Eastern Europe because of the limited
number of adoptees from other countries.

Clinicians and other health-care providers can follow one
of multiple approaches if a question exists about whether vac-
cines administered to an international adoptee were immu-
nogenic. Repeating the vaccinations is an acceptable option.
Doing so usually is safe and avoids the need to obtain and
interpret serologic tests. If avoiding unnecessary injections is
desired, judicious use of serologic testing might be helpful in
determining which vaccinations are needed. For some vac-
cines, the most readily available serologic tests cannot docu-
ment protection against infection.  These recommendations
provide guidance on possible approaches to evaluation and
revaccination for each vaccine recommended universally for
children in the United States (Table 12). Clinicians and other
health-care providers should ensure that household contacts
of internationally adoptees are adequately vaccinated, particu-
larly for measles and hepatitis B.
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TABLE 12. Approaches to the evaluation and vaccination of internationally adopted children with no or questionable vaccination
records
Vaccine Recommended approach Alternative approach

Measles, mumps, and rubella (MMR) Revaccinate with MMR Serologic testing for immunoglobulin G (IgG)
antibody to measles, mumps, and rubella

Haemophilus influenzae type b (Hib) Age-appropriate revaccination ð

Hepatitis A Age-appropriate revaccination Serologic testing for IgG antibody to hepatitis A
virus

Hepatitis B (Hep B) Age-appropriate revaccination and serologic
testing for HBsAg*

ð

Poliovirus Revaccinate with inactivated poliovirus vaccine
(IPV)

Serologic testing for neutralizing antibody to
poliovirus types 1, 2, and 3 (limited availability)

Diphtheria and tetanus toxoids and acellular
pertussis (DTaP)

Revaccination with DTaP, with serologic
testing for specific IgG antibody to tetanus and
diphtheria toxins in the event of a severe local
reaction

Children whose records indicate receipt of >3
doses: serologic testing for specific IgG
antibody to diphtheria and tetanus toxins
before administering additional doses (see
text), or administer a single booster dose of
DTaP, followed by serological testing after 1
month for specific IgG antibody to diphtheria
and tetanus toxins with revaccination as
appropriate

Varicella Age-appropriate vaccination of children who
lack evidence of varicella immunity

ð

Pneumococcal conjugate Age-appropriate vaccination ð
*Very rarely, Hep B vaccine can give a false positive HBsAg result up to 18 days following vaccination; therefore, blood should be drawn to test for
HBsAg before vaccinating (CDC. A comprehensive immunization strategy to eliminate transmission of hepatitis B virus infection in the United States:
Recommendations of the Advisory Committee on Immunization Practices [ACIP]; Part I: Immunization in Infants, Children, and Adolescents. MMWR
2005;54[No. RR-16]).

MMR Vaccine

The simplest approach to resolving concerns about MMR
vaccination among internationally adopted children is to re-
vaccinate with 1 or 2 doses of MMR vaccine, depending on
the child’s age. Serious adverse events after MMR vaccina-
tions are rare (6). No evidence indicates that administering
MMR vaccine increases the risk for adverse reactions among
persons who are already immune to measles, mumps, or ru-
bella as a result of previous vaccination or natural disease.
Doses of measles-containing vaccine administered before the
first birthday should not be counted as part of the series (6).
Alternatively, serologic testing for immunoglobulin G (IgG)
antibody to vaccine viruses indicated on the vaccination record
can be considered. Serologic testing is widely available for
measles and rubella IgG antibody. A child whose record indi-
cates receipt of monovalent measles or measles-rubella vac-
cine on or after the first birthday and who has protective
antibody against measles and rubella should receive 1 or 2
doses of MMR or MMRV as age-appropriate to ensure pro-
tection against mumps and varicella (and rubella if measles
vaccine alone had been used). If a child whose record indi-
cates receipt of MMR at age >12 months has a protective

concentration of antibody to measles, no additional vaccina-
tion is needed unless required for school entry.

Hib Vaccine

Interpretation of a serologic test to verify protection from
Hib bacteria for children vaccinated >2 months previously
can be difficult to interpret. Because the number of vaccina-
tions needed for protection decreases with age and adverse
events are rare (26), age-appropriate vaccination should be
provided. Hib vaccination is not recommended routinely for
children aged >5 years (116).

Hepatitis A Vaccine

Children without documentation of HepA vaccination or
serologic evidence of immunity should be vaccinated on ar-
rival if aged >12 months (185).

Hepatitis B Vaccine

Children not known to be vaccinated for hepatitis B should
receive an age-appropriate series of HepB. A child whose
records indicate receipt of 3 or more doses of vaccine can be
considered protected, and additional doses are not needed if
1 or more doses were administered at age >24 weeks. Chil-
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dren who received their last HepB dose at age <24 weeks
should receive an additional dose at age >24 weeks. Children
who have received fewer than 3 doses of vaccine should com-
plete the series at the recommended intervals and ages.

All foreign-born persons and immigrants, refugees, and in-
ternationally adopted children born in Asia, the Pacific Is-
lands, Africa, and other regions in which HBV is highly
endemic should be tested for HBsAg, regardless of vaccina-
tion status. Those determined to be HBsAg-positive should
be monitored for development of liver disease. Household
members of HBsAg-positive children or adults should be vac-
cinated if not already immune.

Poliovirus Vaccine

The simplest approach is to revaccinate internationally
adopted children with IPV according to the U.S. schedule.
Adverse events after IPV are rare (4). Children appropriately
vaccinated with 3 doses of OPV in economically developing
countries might have suboptimal seroconversion, including
to type 3 poliovirus (180). Serologic testing for neutralizing
antibody to poliovirus types 1, 2, and 3 can be obtained com-
mercially and at certain state health department laboratories.
Children with protective titers against all three types do not
need revaccination and should complete the schedule as age-
appropriate.

DTaP Vaccine

Vaccination providers can revaccinate a child with DTaP
vaccine without regard to recorded doses; however, one con-
cern about this approach is that data indicate increased rates
of local adverse reactions after the fourth and fifth doses of
DTP or DTaP (46). If a revaccination approach is adopted
and a severe local reaction occurs, serologic testing for spe-
cific IgG antibody to tetanus and diphtheria toxins can be
measured before administering additional doses. Protective
concentration§§ indicates that further doses are unnecessary
and subsequent vaccination should occur as age-appropriate.
No established serologic correlates exist for protection against
pertussis.

For a child whose record indicates receipt of 3 or more doses
of DTP or DTaP, serologic testing for specific IgG antibody
to both diphtheria and tetanus toxin before additional doses
is a reasonable approach. If a protective concentration is
present, recorded doses can be considered valid, and the vac-
cination series should be completed as age-appropriate. Inde-
terminate antibody concentration might indicate

immunologic memory but antibody waning; serology can be
repeated after a booster dose if the vaccination provider wants
to avoid revaccination with a complete series.

Alternately, for a child whose records indicate receipt of 3
or more doses, a single booster dose can be administered, fol-
lowed by serologic testing after 1 month for specific IgG an-
tibody to both diphtheria and tetanus toxins. If a protective
concentration is obtained, the recorded doses can be consid-
ered valid and the vaccination series completed as age-appro-
priate. Children with indeterminate concentration after a
booster dose should be revaccinated with a complete series.

Varicella Vaccine

Varicella vaccine is not administered in the majority of coun-
tries. A child who lacks reliable evidence of varicella immu-
nity should be vaccinated as age-appropriate (8,116).

Pneumococcal Vaccines

PCV and PPV are not administered in the majority of coun-
tries and should be administered as age-appropriate or as indi-
cated by the presence of underlying medical conditions (29,48).

Vaccinating Persons with Bleeding
Disorders and Persons Receiving
Anticoagulant Therapy

Because of the risk for hematoma formation after injec-
tions, intramuscular injections are often avoided among per-
sons with bleeding disorders by using the subcutaneous or
intradermal routes for vaccines that are administered normally
by the intramuscular route. HepB administered intramuscu-
larly to 153 persons with hemophilia by using a 23-gauge
needle or smaller, followed by steady pressure to the site for
1–2 minutes, resulted in a 4% bruising rate with no patients
requiring factor supplementation (195). Whether antigens that
produce more local reactions (e.g., pertussis) would produce
an equally low rate of bruising is unknown.

When HepB or any other intramuscular vaccine is indi-
cated for a patient with a bleeding disorder or a person re-
ceiving anticoagulant therapy, the vaccine should be
administered intramuscularly if, in the opinion of a physi-
cian familiar with the patient’s bleeding risk, the vaccine can
be administered with reasonable safety by this route. If the
patient receives antihemophilia or similar therapy, intramus-
cular vaccinations can be scheduled shortly after such therapy
is administered. A fine needle (23 gauge or smaller) should be
used for the vaccination and firm pressure applied to the site,
without rubbing, for at least 2 minutes. The patient or family
should be instructed concerning the risk for hematoma from
the injection.

§§Enzyme immunoassay tests are available. Physicians should contact the
laboratory performing the test for interpretive standards and limitations.
Protective concentrations for antibody to diphtheria and tetanus toxins are
defined as >0.1 IU/mL.
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Vaccination Records

Consent to Vaccinate
The National Childhood Vaccine Injury Act of 1986 (42

U.S.C. § 300aa-26) requires that all health-care providers in
the United States who administer any vaccine covered by the
Act¶¶ must provide a copy of the relevant, current edition of
the vaccine information materials that have been produced
by CDC before administering each dose of the vaccine. Vac-
cine information statements (VIS) are available at http://
www.cdc.gov/nip/publications/VIS/default.htm and http://
www.immunize.org/vis. VIS must be provided to the parent
or legal representative of any child or to any adult to whom
the physician or other health-care provider intends to admin-
ister the vaccine. The act does not require that a signature be
obtained, but documentation of consent is recommended or
required by certain state or local authorities.

Provider Records
Documentation of patient vaccinations helps ensure that

persons in need of a vaccine receive it and that adequately
vaccinated patients are not administered excess doses, possi-
bly increasing the risk for local adverse events (e.g., tetanus
toxoid). Serologic test results for vaccine-preventable diseases
(e.g., those for rubella screening and antibody to hepatitis B
surface antigen) and documented episodes of adverse events
also should be recorded in the permanent medical record of
the vaccine recipient.

Health-care providers who administer vaccines covered by
the National Childhood Vaccine Injury Act are required to
ensure that the permanent medical record of the recipient (or
a permanent office log or file) indicates the date the vaccine
was administered; the vaccine manufacturer; the vaccine lot
number; and the name, address, and title of the person ad-
ministering the vaccine. In addition, the provider is required
to record the edition date of the VIS distributed and the date
those materials were provided. In the Act, the term health-
care provider is defined as any licensed health-care profes-
sional, organization, or institution, whether private or public
(including federal, state, and local departments and agencies),
under whose authority a specified vaccine is administered.
This same information should be kept for all vaccines, not
just for those required by the National Childhood Vaccine
Injury Act.

Patients’ Personal Records
Official childhood vaccination records have been adopted

by every state, territory, and the District of Columbia to en-
courage uniformity of records and to facilitate assessment of
vaccination status by schools and child care centers. The
records also are key tools in vaccination education programs
aimed at increasing parental and patient awareness of the need
for vaccines. A permanent vaccination record card should be
established for each newborn infant and maintained by the
parent or guardian. In certain states, these cards are distrib-
uted to new mothers before discharge from the hospital. Us-
ing vaccination record cards for adolescents and adults also is
encouraged. Standardized adult vaccination records are avail-
able at http://www.immunize.org.

Immunization Information Systems
IISs are confidential, population-based, computerized in-

formation systems that collect and consolidate vaccination
data from multiple health-care providers within a geographic
area. IISs are a critical tool that can increase and sustain in-
creased vaccination coverage by consolidating vaccination
records of children from multiple providers, generating re-
minder and recall vaccination notices for each child, and pro-
viding official vaccination forms and vaccination coverage
assessments (196). A fully operational IIS also can prevent
duplicate vaccinations, limit missed appointments, reduce
vaccine waste, and reduce staff time required to produce or
locate vaccination records or certificates. The National Vac-
cine Advisory Committee strongly encourages development
of community- or state-based IISs and recommends that vac-
cination providers participate in these systems whenever pos-
sible (196). One of the national health objectives for 2010 is
95% participation of children aged <6 years in a fully opera-
tional population-based IIS (objective 20.1) (197).

Reporting Adverse Events
after Vaccination

Modern vaccines are safe and effective; however, adverse
events have been reported after administration of all vaccines
(91). These events range from frequent, minor, local reac-
tions to extremely rare, severe, systemic illness (e.g., anaphy-
laxis). Establishing evidence for cause-and-effect relations on
the basis of case reports and case series alone is impossible
because temporal association alone does not necessarily indi-
cate causation. Unless the symptom or syndrome that occurs
after vaccination is clinically or pathologically distinctive, more
detailed epidemiologic studies to compare the incidence of

¶¶As of May 2006, vaccines covered by the act include diphtheria, tetanus,
pertussis, measles, mumps, rubella, poliovirus, HepB, Hib, varicella,
pneumococcal conjugate, HepA, trivalent inactivated influenza vaccine, and
pentavalent RV.

http://www.cdc.gov/nip/publications/VIS/default.htm
http://www.cdc.gov/nip/publications/VIS/default.htm
http://www.immunize.org/vis
http://www.immunize.org/vis
http://www.immunize.org
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the event among vaccinees with the incidence among unvac-
cinated persons are necessary. Reporting adverse events to
public health authorities, including serious events, is a key
stimulus to developing studies to confirm or refute a causal
association with vaccination. More complete information
about adverse reactions to a specific vaccine is available in the
ACIP recommendations for that vaccine and in a specific state-
ment on vaccine adverse reactions (91).

The National Childhood Vaccine Injury Act requires health-
care providers to report selected events occurring after vacci-
nation to VAERS. Events for which reporting is required
appear in the Reportable Events Table.*** Persons other than
health-care providers also can report adverse events to VAERS.
All clinically significant adverse events other than those that
must be reported or that occur after administration of vac-
cines not covered by the Act also should be reported to VAERS,
even if the physician or other health-care provider is uncer-
tain they are related causally to vaccination. VAERS forms
and instructions are available in the FDA Drug Bulletin by
contacting VAERS (800-822-7967), or from the VAERS
website (http://www.vaers.hhs.gov/vaers.htm).

National Vaccine Injury Compensation
Program

The National Vaccine Injury Compensation Program, es-
tablished by the National Childhood Vaccine Injury Act, is a
no-fault system in which persons thought to have suffered an
injury or death as a result of administration of a covered vac-
cine can seek compensation. The program became operational
on October 1, 1988, and is intended as an alternative to civil
litigation under the traditional tort system in that negligence
need not be proven. Claims arising from covered vaccines
must first be adjudicated through the program before civil
litigation can be pursued.

The program relies on a Reportable Events Table listing the
vaccines covered by the program and the injuries, disabilities,
illnesses, and conditions (including death) for which com-
pensation might be awarded. The table defines the time dur-
ing which the first symptom or substantial aggravation of an
injury must appear after vaccination. Successful claimants
receive a legal presumption of causation if a condition listed
in the table is proven, thus avoiding the need to prove actual
causation in an individual case. Claimants also can prevail
for conditions not listed in the table if they prove causation.
Injuries after administration of vaccines not listed in the leg-
islation authorizing the program are not eligible for compen-

sation through the program. Additional information is avail-
able from the National Vaccine Injury Compensation Pro-
gram, Health Resources and Services Administration,
Parklawn Building, Room 11C-26, 5600 Fishers Lane,
Rockville, MD 20857; telephone: 800-338-2382; Website:
http://www.hrsa.gov/osp/vicp.

Persons wanting to file a claim for vaccine injury should
contact the following: U.S. Court of Federal Claims, 717
Madison Place, N.W., Washington, DC 20005; telephone:
202-357-6400.

Benefit and Risk Communication
Parents, guardians, legal representatives, and adolescent and

adult patients should be informed about the benefits of and
risks for vaccines in understandable language. Opportunity
for questions should be provided before each vaccination.
Discussion of the benefits of and risks for vaccination is sound
medical practice and is required by law.

The National Childhood Vaccine Injury Act requires that
vaccine information materials be developed for each vaccine
covered by the Act. These materials, known as Vaccine Infor-
mation Statements, must be provided by all public and pri-
vate vaccination providers each time a vaccine is administered.
Copies of Vaccine Information Statements are available from
state health authorities responsible for vaccination, or they
can be obtained from CDC’s National Center for Immuniza-
tion and Respiratory Disease (proposed) website (http://
www.cdc.gov/nip). Translations of Vaccine Information State-
ments into languages other than English are available from
certain state vaccination programs and from the Immuniza-
tion Action Coalition website (http://www.immunize.org).

Health-care providers should anticipate that certain par-
ents or patients will question the need for or safety of vacci-
nation, refuse certain vaccines, or even reject all vaccinations.
A limited number of persons might have religious or personal
objections to vaccinations. Others might want to enter into a
dialogue about the risks for and benefits of certain vaccines.
Having a basic understanding of how patients view vaccine
risk and developing effective approaches in dealing with vac-
cine safety concerns when they arise is imperative for vacci-
nation providers.

Each person understands and reacts to vaccine information
on the basis of different factors, including previous experi-
ence, education, personal values, method of data presenta-
tion, perceptions of the risk for disease, perceived ability to
control those risks, and their risk preference. Increasingly,
through the media and nonauthoritative Internet sites, deci-
sions about risk are based on inaccurate information. Only
through direct dialogue with parents and by using available***The Reportable Events Table can be obtained from the Vaccine Injury

Compensation Program Internet site at http://vaers.hhs.gov/reportable.htm.

http://www.vaers.hhs.gov/vaers.htm
http://www.hrsa.gov/osp/vicp
http://www.cdc.gov/nip
http://www.cdc.gov/nip
http://www.immunize.org
http://vaers.hhs.gov/reportable.htm
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resources can health-care providers prevent acceptance of
media reports and information from nonauthoritative Internet
sites as scientific fact.

When a parent or patient initiates a discussion about a vac-
cine controversy, the health-care provider should discuss the
specific concerns and provide factual information, using ap-
propriate language. Effective, empathetic vaccine risk com-
munication is essential in responding to misinformation and
concerns, recognizing that for certain persons, risk assessment
and decision-making are difficult and confusing. Certain vac-
cines might be acceptable to the resistant parent. Their con-
cerns should then be addressed using the VIS and offering
other resource materials (e.g., information available on the
National Center for Immunization and Respiratory Diseases
(proposed) website [http://www.cdc.gov/nip]).

Although a limited number of providers might exclude from
their practice those patients who question or refuse vaccina-
tion, the more effective public health strategy is to identify
common ground and discuss measures that need to be fol-
lowed if the patient’s decision is to defer vaccination. As part
of a strong recommendation, health-care providers can rein-
force key points about each vaccine, including safety, and
emphasize risks encountered by unvaccinated children. Par-
ents should be advised of state laws pertaining to school or
child-care entry, which might require that unvaccinated chil-
dren be excluded from school or child care during outbreaks.
Documentation of these discussions in the patient’s record,
including the refusal to receive certain vaccines (i.e., informed
refusal), might reduce any potential liability if a vaccine-pre-
ventable disease occurs in the unvaccinated patient.

Vaccination Programs
The best way to reduce vaccine-preventable diseases is to

have a highly immune population. Universal vaccination is a
critical part of quality health care and should be accomplished
through routine and intensive vaccination programs imple-
mented in physicians’ offices and in public health clinics. Pro-
grams should be established and maintained in all
communities to ensure vaccination of all children at the rec-
ommended age. In addition, appropriate vaccinations should
be available for all adolescents and adults.

Physicians and other pediatric vaccination providers should
adhere to the standards for child and adolescent vaccination
practices (1). These standards define appropriate vaccination
practices for both the public and private sectors. The stan-
dards provide guidance on practices that will result in elimi-
nating barriers to vaccination. These include practices aimed
at eliminating unnecessary prerequisites for receiving vacci-

nations, eliminating missed opportunities to vaccinate, im-
proving procedures to assess vaccination needs, enhancing
knowledge about vaccinations among parents and providers,
and improving the management and reporting of adverse
events. In addition, the standards address the importance of
recall and reminder systems and using assessments to moni-
tor clinic or office vaccination coverage levels. Physicians and
other health-care providers should simultaneously adminis-
ter as many vaccine doses as possible, as indicated on the Rec-
ommended Child and Adolescent Immunization Schedule
(116).

Standards of practice also have been published to increase
vaccination coverage among adults (2).  These standards in-
clude ensuring vaccine availability, routine review of vaccina-
tion status, communicating risks for and benefits to the
patient, using standing orders, and recommending simulta-
neous administration of all indicated doses according to the
Recommended Adult Immunization Schedule (113).

Every visit to a physician or other health-care provider can
be an opportunity to update a patient’s vaccination status with
needed vaccinations. Official health agencies should take nec-
essary steps, including, when appropriate, developing and
enforcing child care and school vaccination requirements, to
ensure that students at all grade levels (including college) and
children in day care centers are protected against vaccine-pre-
ventable diseases. Agencies also should encourage institutions
(e.g., hospitals and long-term–care facilities) to adopt poli-
cies about the appropriate vaccination of patients, residents,
and employees (198).

Dates of vaccination (day, month, and year) should be re-
corded on institutional vaccination records (e.g., records kept
in schools and day care centers). These records will facilitate
assessments that a primary vaccination series has been com-
pleted according to an appropriate schedule and that needed
booster doses have been administered at the appropriate time.

The independent, nonfederal Task Force on Community
Preventive Services (the Task Force), whose membership is
appointed by CDC, provides public health decision-makers
with recommendations on population-based interventions to
promote health and prevent disease, injury, disability, and
premature death. The recommendations are based on system-
atic reviews of the scientific literature about effectiveness and
cost-effectiveness of these interventions. In addition, the Task
Force identifies critical information about the other effects of
these interventions and the applicability to specific popula-
tions and settings and the potential barriers to implementa-
tion. This information is available at http://
www.thecommunityguide.org.

Beginning in 1996, the Task Force systematically reviewed
published evidence on the effectiveness and cost-effectiveness

http://www.cdc.gov/nip
http://www.thecommunityguide.org
http://www.thecommunityguide.org
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TABLE 13. Summary of recommendations for interventions to improve coverage of vaccines recommended for routine use
among children, adolescents, and adults*
Intervention Recommendations
Interventions that increase community demand for immunization
Client reminder or recall systems Strongly recommended
Multicomponent interventions, including education Strongly recommended
School, day care, and college-entry requirements Recommended
Community education alone Insufficient evidence
Clinic-based education Insufficient evidence
Patient or family incentives or sanctions Insufficient evidence
Client-held medical records Insufficient evidence

Interventions that enhance access to vaccination services
Reducing out-of-pocket costs Strongly recommended
Enhancing access through the U.S. Department of Agricultureôs Recommended
Women, Infants, and Children program

Home visits, outreach, and case management Recommended
Enhancing access at day care centers Insufficient evidence
Enhancing access at schools Recommended
Expanding access in health-care settings Recommended as part of multicomponent interventions only

Interventions that target providers
Reminder or recall systems Strongly recommended
Assessment and feedback Strongly recommended
Standing orders Strongly recommended
Provider education alone Insufficient evidence

* Adapted from Task Force on Community Preventive Services. Recommendations regarding interventions to improve vaccination coverage in children,
adolescents and adults. Am J Prev Med 2000;18:92ï6, and Task Force on Community Preventive Services. Recommendations to improve targeted
vaccination coverage among high-risk adults. Am J Prev Med 2005;28:231ï7.

of population-based interventions to increase coverage of vac-
cines recommended for routine use among children, adoles-
cents, and adults. A total of 197 articles were identified that
evaluated a relevant intervention, met inclusion criteria, and
were published during 1980–1997. Reviews of 17 specific
interventions were published in 1999 (199–202). Using the
results of their review, the Task Force made recommendations
about the use of these interventions (202). Several interven-
tions were identified and recommended on the basis of pub-
lished evidence. The interventions and the recommendations
are summarized in this report (Table 13).

Vaccine Information Sources
In addition to these general recommendations, other sources

are available that contain specific and updated vaccine
information.

CDC-INFO Contact Center
The CDC-INFO contact center is supported by CDC’s

National Center for Immunization and Respiratory Diseases
(proposed) and provides public health-related information,
including vaccination information, for health-care providers
and the public, 24 hours a day, seven days a week (Telephone

[English and Spanish]: 800-232-4636; Telephone [TTY]: 800-
232-6348).

CDC’s National Center for
Immunization and Respiratory
Diseases (proposed)

CDC’s National Center for Immunization and Respiratory
Diseases (proposed) website provides direct access to immu-
nization recommendations of ACIP, vaccination schedules,
vaccine safety information, publications, provider education
and training, and links to other vaccination-related websites
(http://www.cdc.gov/nip).

MMWR
ACIP recommendations regarding vaccine use, statements

of vaccine policy as they are developed, and reports of spe-
cific disease activity are published by CDC in the MMWR
series. Electronic subscriptions are free (http://www.cdc.gov/
subscribe.html). Printed subscriptions are available at

Superintendent of Documents
U.S. Government Printing Office
Washington, D.C. 20402-9235
202-512-1800

http://www.cdc.gov/nip
http://www.cdc.gov/mmwr/subscribe.html
http://www.cdc.gov/mmwr/subscribe.html
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American Academy of Pediatrics (AAP)
Every 3 years, AAP issues the Red Book: Report of the Com-

mittee on Infectious Diseases, which contains a composite sum-
mary of AAP recommendations concerning infectious diseases
and immunizations for infants, children, and adolescents
(Telephone: 888-227-1770; Website: http://www.aap.org).

American Academy of Family
Physicians (AAFP)

Information from the professional organization of family
physicians is available at http://www.aafp.org.

Immunization Action Coalition
This source provides extensive free provider and patient

information, including translations of Vaccine Information
Statements into multiple languages.  Printed materials are re-
viewed by CDC for technical accuracy (http://
www.immunize.org and http://vaccineinformation.org).

National Network for Immunization
Information

This information source is an affiliation of the Infectious
Diseases Society of America, the Pediatric Infectious Diseases
Society, AAP, the American Nurses Association, the AAFP,
the National Association of Pediatric Nurse Practitioners, the
American College of Obstetricians and Gynecologists and the
University of Texas Medical Branch. This source seeks to pro-
vide the public, health professionals, policy makers, and the
media with up-to-date, scientifically valid information (http:/
/www.immunizationinfo.org).

Vaccine Education Center
Located at the Children’s Hospital of Philadelphia, this

source provides patient and provider information (http://
www.vaccine.chop.edu).

Institute for Vaccine Safety
Located at Johns Hopkins University School of Public

Health, this source provides information about vaccine safety
concerns and objective and timely information to physicians
and health-care providers and parents (http://
www.vaccinesafety.edu).

Group on Immunization Education
of the Society of Teachers of Family
Medicine

This organization provides information for clinicians, includ-
ing the free personal digital assistant software called “Shots”
which includes the childhood and adult schedule for Palm OS
and for Windows handhelds (http://www.immunizationed.org).

State and Local Health Departments
State and local health departments provide technical advice

through hotlines, electronic mail, and Internet sites, includ-
ing printed information regarding vaccines and immuniza-
tion schedules, posters, and other educational materials.
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Abbreviations Used in This
Publication

AAFP American Academy of Family Physicians

AAP American Academy of Pediatrics

ACIP Advisory Committee on Immunization Practices

DT pediatric diphtheria-tetanus toxoid

DTaP pediatric diphtheria and tetanus toxoids and acel-
lular pertussis vaccine

DTP pediatric diphtheria and tetanus toxoids and
whole-cell pertussis vaccine

EIA/ELISA enzyme immunoassay

FDA Food and Drug Administration

GBS Guillain-Barré syndrome

HBIG hepatitis B immune globulin

HbOC Haemophilus influenzae type b-diphtheria
CRM197 (CRM, cross-reactive material) protein
conjugate

HBsAg hepatitis B surface antigen

Hib Haemophilus influenzae type b

HIV human immunodeficiency virus

HPV human papillomavirus

HSCT hematopoietic stem cell transplant

IgG immunoglobulin G

IGIV intravenous immune globulin

IPV inactivated poliovirus vaccine

JI jet injector

MCV4 meningococcal conjugate vaccine

MMR measles, mumps, rubella vaccine

MMRV measles-mumps-rubella-varicella vaccine

MPSV meningococcal polysaccharide vaccine

OPV oral poliovirus vaccine

OSHA Occupational Safety and Health Administration

PCV pneumococcal conjugate vaccine

PPD purified protein derivative

PRP-OMP Haemophilus influenzae type b-polyribosylribitol
phosphate-meningococcal outer membrane
protein conjugate

PPV pneumococcal polysaccharide vaccine

RV pentavalent rotavirus vaccine

Td adult tetanus-diphtheria toxoid

Tdap Tetanus reduced diphtheria acellular pertussis
vaccine for adolescents and adults

TST tuberculin skin test

VAERS Vaccine Adverse Event Reporting System

VAPP vaccine-associated paralytic poliomyelitis

VICP Vaccine Injury Compensation Program

VIS Vaccine Information Statement

Definitions Used in This Report
Adverse event. An untoward event that occurs after a vaccination

that might be caused by the vaccine product or vaccination process.
It includes events that are 1) vaccine-induced: caused by the intrinsic
characteristic of the vaccine preparation and the individual response
of the vaccinee; these events would not have occurred without
vaccination (e.g., vaccine-associated paralytic poliomyelitis); 2)
vaccine-potentiated: the events would have occurred anyway, but
were precipitated by the vaccination (e.g., first febrile seizure in a
predisposed child); 3) programmatic error: the event was caused by
technical errors in vaccine preparation, handling, or administration;
4) coincidental: the event was associated temporally with vaccination
by chance or caused by underlying illness. Special studies are needed
to determine if an adverse event is a reaction to the vaccine or the
result of another cause (Sources: Chen RT. Special methodological
issues in pharmacoepidemiology studies of vaccine safety. In: Strom
BL, ed. Pharmacoepidemiology. 3rd ed. Sussex, England: John Wiley
& Sons; 2000:707–32; and Fenichel GM, Lane DA, Livengood
JR, Horwitz SJ, Menkes JH, Schwartz JF. Adverse events following
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immunization: assessing probability of causation. Pediatr Neurol
1989;5:287–90).

Adverse reaction. An undesirable medical condition that has been
demonstrated to be caused by a vaccine. Evidence for the causal
relation is usually obtained through randomized clinical trials,
controlled epidemiologic studies, isolation of the vaccine strain from
the pathogenic site, or recurrence of the condition with repeated
vaccination (i.e., rechallenge); synonyms include side effect and
adverse effect.

Immunobiologic. Antigenic substances (e.g., vaccines and
toxoids) or antibody-containing preparations (e.g., globulins and
antitoxins) from human or animal donors. These products are used
for active or passive immunization or therapy. The following are
examples of immunobiologics:

Vaccine. A suspension of live (usually attenuated) or inactivated
microorganisms (e.g., bacteria or viruses) or fractions thereof
administered to induce immunity and prevent infectious disease or
its sequelae. Some vaccines contain highly defined antigens (e.g.,
the polysaccharide of Haemophilus influenzae type b or the surface
antigen of hepatitis B); others have antigens that are complex or
incompletely defined (e.g., Bordetella pertussis antigens or live-
attenuated viruses).

Toxoid. A modified bacterial toxin that has been made nontoxic,
but retains the ability to stimulate the formation of antibodies to
the toxin.

Immune globulin. A sterile solution containing antibodies, which
are usually obtained from human blood. It is obtained by cold
ethanol fractionation of large pools of blood plasma and contains
15%–18% protein. Intended for intramuscular administration,
immune globulin is primarily indicated for routine maintenance of
immunity among certain immunodeficient persons and for passive
protection against measles and hepatitis A.

Intravenous immune globulin. A product derived from blood
plasma from a donor pool similar to the immune globulin pool, but
prepared so that it is suitable for intravenous use. Intravenous
immune globulin is used primarily for replacement therapy in

primary antibody-deficiency disorders, for treatment of Kawasaki disease,
immune thrombocytopenic purpura, hypogammaglobulinemia in
chronic lymphocytic leukemia, and certain cases of human
immunodeficiency virus infection (Table 4).

Hyperimmune globulin (specific). Special preparations obtained
from blood plasma from donor pools preselected for a high antibody
content against a specific antigen (e.g., hepatitis B immune globulin,
varicella-zoster immune globulin, rabies immune globulin, tetanus
immune globulin, vaccinia immune globulin, cytomegalovirus
immune globulin, botulism immune globulin).

Monoclonal antibody. An antibody product prepared from a
single lymphocyte clone, which contains only antibody against a
single antigen.

Antitoxin. A solution of antibodies against a toxin. Antitoxin
can be derived from either human (e.g., tetanus immune globulin)
or animal (usually equine) sources (e.g., diphtheria and botulism
antitoxin). Antitoxins are used to confer passive immunity and for
treatment.

Vaccination and immunization. The terms vaccine and
vaccination are derived from vacca, the Latin term for cow. Vaccine
was the term used by Edward Jenner to describe material used (i.e.,
cowpox virus) to produce immunity to smallpox. The term
vaccination was used by Louis Pasteur in the 19th century to include
the physical act of administering any vaccine or toxoid.
Immunization is a more inclusive term, denoting the process of
inducing or providing immunity by administering an
immunobiologic. Immunization can be active or passive. Active
immunization is the production of antibody or other immune
responses through administration of a vaccine or toxoid. Passive
immunization means the provision of temporary immunity by the
administration of preformed antibodies. Although persons often use
the terms vaccination and immunization interchangeably in reference
to active immunization, the terms are not synonymous because the
administration of an immunobiologic cannot be equated
automatically with development of adequate immunity.
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Chairman: Jon S. Abramson, MD, Weston M. Kelsey, Professor and Chair, Department of Pediatrics, Wake Forest University School of Medicine,
Winston-Salem, North Carolina.
Executive Secretary: Larry K. Pickering, MD, Senior Advisor to the Director, National Center for Immunization and Respiratory Diseases (proposed),
CDC, Atlanta, Georgia.
Members: Ban Mishu Allos, MD, Vanderbilt University School of Medicine, Nashville, Tennessee; Robert L. Beck, Consumer Representative, Palmyra,
Virginia; Judith Campbell, MD, Baylor College of Medicine, Houston, Texas; Reginald Finger, MD, Colorado Springs, Colorado; Janet R. Gilsdorf, M.D.,
University of Michigan, Ann Arbor, Michigan; Harry Hull, MD, Minnesota Department of Health, Minneapolis, Minnesota; Tracy Lieu, MD, Harvard
Pilgrim Health Care and Harvard Medical School, Boston, Massachusettes; Edgar K. Marcuse, MD, Children’s Hospital and Regional Medical Center,
Seattle, Washington; Dale L. Morse, MD, New York State Department of Health, Albany, New York; Julia Morita, MD, Chicago Department of Public
Health, Chicago, Illinois; Gregory A. Poland, MD, Mayo Clinic and Foundation, Rochester, Minnesota; Patricia Stinchfield, The Children’s Immunization
Project, Children’s Hospitals and Clinics, St. Paul, Minnesota; John J. Treanor, MD, University of Rochester, Rochester, New York; Robin J. Womeodu,
MD, University of Tennessee Health Science Center, Memphis, Tennessee.
Ex-Officio Members: James Cheek, MD, Indian Health Service, Albuquerque, New Mexico; Wayne Hachey, DO, Department of Defense, Falls Church,
Virginia; Geoffrey S. Evans, MD, Health Resources and Services Administration, Rockville, Maryland; Bruce Gellin, MD, National Vaccine Program
Office, Washington, DC; Linda Murphy, Centers for Medicare and Medicaid Services, Baltimore, Maryland; George T. Curlin, MD, National Institutes of
Health, Bethesda, Maryland; Norman Baylor, PhD, Food and Drug Administration, Rockville, Maryland; Kristin Lee Nichol, MD, Department of
Veterans Affairs, Minneapolis, Minnesota.
Liaison Representatives: American Academy of Family Physicians, Jonathan Temte, MD, Madison, Wisconsin; Doug Campos-Outcalt, MD, Phoenix,
Arizona; American Academy of Pediatrics, Keith Powell, MD, Akron, Ohio; Carol Baker, MD, Houston, Texas; America’s Health Insurance Plans, Andrea
Gelzer, MD, Hartford, Connecticut; American College Health Association, James C. Turner, MD, Charlottesville, Virginia; American College of Obstetricians
and Gynecologists, Stanley Gall, MD, Louisville, Kentucky; American College of Physicians, Kathleen M. Neuzil, MD, Seattle, Washington; American
Medical Association, Litjen Tan, PhD, Chicago, Illinois; American Pharmacists Association, Stephan L. Foster, PharmD, Memphis, Tennessee; Association
of Teachers of Preventive Medicine, Paul W. McKinney, MD, Louisville, Kentucky; Biotechnology Industry Organization, Clement Lewin, PhD, Orange,
Connecticut; Canadian National Advisory Committee on Immunization, Monica Naus, MD, Vancouver, British Columbia, Canada; Healthcare Infection
Control Practices Advisory Committee, Steve Gordon, MD, Cleveland, Ohio; Infectious Diseases Society of America, Samuel L. Katz, MD, Durham,
North Carolina; London Department of Health, David Salisbury, MD, London, England, United Kingdom; National Association of County and City
Health Officials, Nancy Bennett, MD, Rochester, New York; Jeffrey Duchin, MD, Seattle, Washington; National Coalition for Adult Immunization,
David A. Neumann, PhD, Alexandria, Virginia; National Foundation for Infectious Diseases, William Schaffner, MD, Nashville, Tennessee; National
Immunization Council and Child Health Program, Mexico, Romeo S. Rodriquez, Mexico; National Medical Association, Patricia Whitley-Williams, MD,
New Brunswick, New Jersey; Pharmaceutical Research and Manufacturers of America, Peter Paradiso, PhD, Collegeville, Pennsylvania; Society for Adolescent
Medicine, Amy B. Middleman, MD, Houston, Texas.

Members of the General Recommendations on Immunization Working Group
Advisory Committee on Immunization Practices (ACIP), Edgar K. Marcuse, MD; Patricia Stinchfield; ACIP Liaison and Ex-Officio Members, Geoffrey S.
Evans, MD, Health Resources and Services Administration; Stephan L. Foster, PharmD, American Pharmacists Association; CDC staff members, Andrew
T. Kroger, MD, William L. Atkinson, MD, Larry K. Pickering, MD; other members and consultants, Lorry Rubin, MD, Schneider Children’s Hospital;
Deborah Wexler, MD, Immunization Action Coalition; Richard Zimmerman, MD, University of Pittsburgh School of Medicine; Richard D. Clover, MD,
University of Louisville School of Public Health.
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Goals and Objectives
This MMWR provides general guidelines on immunization. The goal of this report is improve vaccination practices in the United States. Upon completion of this
educational activity, the reader should be able to 1) identity valid contraindications for commonly used vaccines, 2) identify the minimum spacing between doses
for vaccines routinely used in the United States, 3) describe recommended methods for administration of vaccines, and 4) identify evidence-based interventions shown
to improve vaccination rates among children.

To receive continuing education credit, please answer all of the following questions.

1. If a second dose of a live virus vaccine is determined to be invalid, when
should another dose be administered?
A. As soon as possible.
B. 28 days after the most recent valid dose.
C. 28 days from the invalid dose or a minimum interval from the invalid

dose, whichever is longer.
D. A minimum interval from the most recent valid dose.
E. Never. You must start the series over.

2. Which of the following is a permanent contraindication for all vaccines?
A. Progressive neurologic disorder.
B. Pregnancy.
C. Severe allergic reaction to a previous dose of vaccine.
D. Family history of asthma.
E. Fever.

3. Which factor is an important criterion for needle length for a
subcutaneous injection?
A. Body mass.
B. Site of injection.
C. Sex.
D. Age.
E. None of the above.

4. Which test is NOT considered a suitable test to assess the level of
altered immunocompetence?
A. Immunoglobulin subclasses.
B. Pertussis titers.
C. Lymphocyte proliferation assays.
D. T-cell counts.
E. Antibody response to adult tetanus-diphtheria toxoid antigen.

5. The combination measles-mumps-rubella-varicella (MMRV) vaccine...
A. is an inactivated vaccine.
B. is contraindicated in pregnancy.
C. is recommended if a person has a contraindication to one of the single-

antigen vaccines (like monovalent varicella vaccine).
D. must be refrigerated.
E. requires more injections than measles-mumps-rubella (MMR) vaccine.

6. Which of the following strategy is not specifically recommended to
improve vaccination coverage in children?
A. Provision of vaccines at child care centers.
B. Enhancing access to vaccines at schools.
C. Laws requiring vaccines for school entry.
D. Enhancing access to vaccines through the Women, Infants, and

Children program.
E. Reminder and recall systems.

7. The minimum intervals for vaccines should be used...
A. to schedule a patient’s next visit.
B. to avoid simultaneous administration of vaccines.
C. to catch-up children that are behind on vaccine doses.
D. to avoid giving two injections at the same site.
E. by vaccine registries to construct recall messages for providers.

8. Which is an acceptable way of alleviating the pain and discomfort of
children as part of the vaccination process?
A. Combining acetaminophen with topical EMLA therapy.
B. Distraction methods (e.g., blowing away the pain).
C. Telling children that vaccination doesn’t hurt.
D. Assurance that most adverse reactions are mild.
E. None of the above.

9. Which of the following is a contraindication to MMR vaccine?
A. Positive tuberculin skin test (TST) skin test.
B. Simultaneous testing using TST.
C. Allergy to eggs.
D. Pregnancy.
E. A household contact with altered immunocompetence.

10. If a storage unit has been found to be maintained at temperatures
outside the recommended range for the vaccines contained within,
which of the following would be an appropriate action?
A. Discard all vaccines contained in the unit.
B. Continue using the vaccine after it has been transferred to another

storage unit.
C. Mark the vaccine “Do not use” until more can be determined about

the usability of the vaccine.
D. Shorten the expiration date by 1 month.
E. Recalibrate the thermometer.

11. Which best describes your professional activities?
A. Physician.
B. Nurse.
C. Health educator.
D. Office staff.
E. Other.

12. I plan to use these recommendations as the basis for …(Indicate all
that apply.)
A. health education materials.
B. insurance reimbursement policies.
C. local practice guidelines.
D. public policy.
E. other.

13. Overall, the length of the journal report was…
A. much too long.
B. a little too long.
C. just right.
D. a little too short.
E. much too short.

14. After reading this report, I am confident I can identify valid
contraindications for commonly used vaccines.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.
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15. After reading this report, I am confident I can identify the minimum
spacing between doses for vaccines routinely used in the United States.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

16. After reading this report, I am confident I can describe recommended
methods for administration of vaccines.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

17. After reading this report, I am confident I can identify evidence-based
interventions shown to improve vaccination rates among children.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

18. The learning outcomes (objectives) were relevant to the goals of this
report.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

19. The instructional strategies used in this report (text, tables, and
figures) helped me learn the material.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

20. The content was appropriate given the stated objectives of the report.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

21. The content expert(s) demonstrated expertise in the subject matter.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree

22. Overall, the quality of the journal report was excellent.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.
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Correct answers for questions 1–10. 1. C; 2. C; 3. E; 4. B; 5. B; 6. A;
7. C; 8. B; 9. D; 10. C.

23. These recommendations will improve the quality of my practice.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

24. The availability of continuing education credit influenced my decision
to read this report.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

25. The MMWR format was conducive to learning this content.
A. Strongly agree.
B. Agree.
C. Undecided.
D. Disagree.
E. Strongly disagree.

26. Do you feel this course was commercially biased? (Indicate yes or no;
if yes, please explain in the space provided.)
A. Yes.
B. No.

27. How did you learn about the continuing education activity?
A. Internet.
B. Advertisement (e.g., fact sheet, MMWR cover, newsletter, or journal).
C. Coworker/supervisor.
D. Conference presentation.
E. MMWR subscription.
F. Other.
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Policy Statement

Pediatrics Volume 79, Number 5 May, 1987, p 835

Generic Prescribing, Generic Substitution, and
Therapeutic Substitution (RE7091)

AMERICAN ACADEMY OF PEDIATRICS

Committee on Drugs

        Pressures generated by a constellation of professional, consumer, legislative, and health care provider groups in this era of increasing
health care costs have led to enactment of generic substitution laws in 50 states. The general acceptance of this concept, despite conflicting
evidence that it has reduced the cost of prescription items to the consumer, has led to the concept of therapeutic substitution. Considerable
confusion exists among health care professionals regarding the precise meaning of these concepts.
        Generic prescribing is the prescribing of a drug by a physician using the generic name. This leaves the choice of brand to the dispensing
pharmacist. Generic substitution is a pharmacist-initiated act by which a different brand or an unbranded drug product is dispensed instead of a
drug brand that was prescribed by the physician. This means substituting the same chemical entity in the same dosage form for one marketed by
a different company. Therapeutic substitution is a pharmacist-initiated act by which a pharmaceutical or therapeutic alternate for the
physician-prescribed drug is dispensed without consulting the physician. This denotes replacement of the prescribed drug with a chemically
different drug within the same therapeutic category, eg, hydrochlorothiazide for furosemide; ranitidine for cimetidine; chloramphenicol for
erythromycin.
        In 1976, the AAP Committee on Drugs published a commentary in Pediatrics (1976;57:275-277) on generic prescribing and concluded
that "the lack of data on bioavailability and bioequivalence in children precludes blanket support of generic prescribing for infants and
children." The Committee recently reviewed this issue and concluded that the situation has changed little during the past decade. The
Committee supports prescribing the least costly drug if therapeutic efficacy and safety are not compromised. This may involve generic
prescribing when, based on the physician's knowledge and experience, the generic choices are considered to be therapeutically equivalent.
Because the physician is ultimately responsible for the care of the patient, the choice and/or selection of the drug must be under the physician's
control
        Generic substitution is based on the supposition that therapeutic equivalence, palatibility, and equivalent safety/adverse reactions exist
among the various brands of a prescribed drug. However, there is little evidence to support the assumption of bioequivalence for most
therapeutic agents in infants and children. Therefore, the Committee does not support a blanket recommendation for generic substitution.
        The Committee strongly opposes therapeutic substitution. Therapeutic substitution constitutes abrogation by the physician of prescribing
prerogatives to the dispensing pharmacist. Therapeutic decisions reached by physicians are based on a complex body of medical information
relevant to a specific patient. Therapeutic failure or toxicity may result from substitution of a drug that is chemically different from that
prescribed by the physician.

RECOMMENDATIONS

        1. The Committee on Drugs of the American Academy of Pediatrics supports the concept of prescribing the least costly medication if
safety and efficacy are not compromised.
        2. Generic prescribing may be appropriate when, in the judgment of the physician, different brands of the same drug will provide
equivalent efficacy and safety.
        3. The Committee does not support a blanket recommendation for generic substitution.
        4. The Committee opposes therapeutic substitution and any legislation that would permit it.

COMMITTEE ON DRUGS, 1986-1987
Robert J. Roberts, MD, PhD, Chairman
Ralph E. Kauffman, MD
Bernard L. Mirkin, MD



Barry H. Rumack, MD
Wayne Snodgrass, MD
Stephen P. Spielberg, MD, PhD

----------------
Reaffirmed 6/93, 5/96, 6/99.
The recommendations in this statement do not indicate an exclusive course of treatment or serve as a standard of medical care. Variations,
taking into account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright (c) 1987 by the American Academy of Pediatrics.
No part of this statement may be reproduced in any form or by any means without prior written permission from the American Academy of
Pediatrics except for one copy for personal use.



Genetic Basis for Congenital Heart Defects:
Current Knowledge

A Scientific Statement From the American Heart Association
Congenital Cardiac Defects Committee, Council on Cardiovascular

Disease in the Young
Endorsed by the American Academy of Pediatrics

Mary Ella Pierpont, MD, PhD, Chair; Craig T. Basson, MD, PhD, FAHA;
D. Woodrow Benson, Jr, MD, PhD, FAHA; Bruce D. Gelb, MD; Therese M. Giglia, MD;

Elizabeth Goldmuntz, MD; Glenn McGee, PhD; Craig A. Sable, MD;
Deepak Srivastava, MD; Catherine L. Webb, MD, MS, FAHA

AbstractðThe intent of this review is to provide the clinician with a summary of what is currently known about the
contribution of genetics to the origin of congenital heart disease. Techniques are discussed to evaluate children with
heart disease for genetic alterations. Many of these techniques are now available on a clinical basis. Information on the
genetic and clinical evaluation of children with cardiac disease is presented, and several tables have been constructed
to aid the clinician in the assessment of children with different types of heart disease. Genetic algorithms for cardiac
defects have been constructed and are available in an appendix. It is anticipated that this summary will update a wide
range of medical personnel, including pediatric cardiologists and pediatricians, adult cardiologists, internists,
obstetricians, nurses, and thoracic surgeons, about the genetic aspects of congenital heart disease and will encourage an
interdisciplinary approach to the child and adult with congenital heart disease. (Circulation. 2007;115:3015-3038.)
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The goal of this review is to provide more information for
clinicians on the expanding knowledge of the involve-

ment of genetic contributions to the origin of congenital heart
disease (CHD). There has been a long-standing clinical view
that most CHD occurs as isolated cases. On the basis of
studies of recurrence and transmission risks, a hypothesis of
multifactorial etiology was proposed.1 In this type of inheri-
tance, the genetic predisposition of the individual interacts
with the environment to cause the congenital heart defect. In
recent years, separate environmental2 and genetic causes have
been identified. Classic mendelian transmission of congenital
heart defects in some families has been described in the
literature. In the past decade, molecular genetic studies have
exploited these observations of families with multiple af-
fected individuals and have provided insights into the genetic

basis of several forms of CHD, such as atrial septal defect or
patent ductus arteriosus.3,4 These initial discoveries demon-
strate that the genetic contribution to CHD has been signifi-
cantly underestimated in the past. This review includes
descriptions of the currently available diagnostic tools and
their applications. Some syndromes, including DiGeorge
syndrome, Williams-Beuren syndrome, Alagille syndrome,
Noonan syndrome (NS), and Holt-Oram syndrome, have
been highlighted in the text for the purpose of illustrating
some of these new technologies. For further clinical details,
interested readers are referred to a genetics textbook such as
Smithôs Recognizable Patterns of Human Malformation.5
In reading this review, it is important to remember that

human cardiovascular genetics is in the early phase of gene
discovery; consequently, the field is changing rapidly. Ge-
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netic testing of embryos, fetuses, children, and adults, in both
research and clinical settings, is expanding more quickly than
are regulatory and surveillance programs. As part of these
changes, clinically available genetic tests for various forms of
CHD move from the research laboratory to the bedside or
clinic at variable speeds. The pace of discovery is such that
todayôs state of the art quickly becomes outdated. As a means
of keeping abreast of the latest genes and availability of
testing, the reader is referred to online resources such as
Online Mendelian Inheritance in Man (http://www.ncbi.nlm.
nih.gov/omim/) and GeneTests (http://www.genetests.org/),
which are updated regularly.

Prevalence of CHD
Cardiac malformations present at birth are an important compo-
nent of pediatric cardiovascular disease and constitute a major
percentage of clinically significant birth defects, with an esti-
mated prevalence of 4 to 50 per 1000 live births. For example,
it is estimated that 4 to 10 liveborn infants per 1000 have a
cardiac malformation, 40% of which are diagnosed in the first
year of life.6,7 The true prevalence, however, may be much
higher. For example, bicuspid aortic valve, the most common
cardiac malformation, is usually excluded from this estimate.
Bicuspid aortic valve is associated with considerable morbidity
and mortality later in life and by itself occurs in 10 to 20 per
1000 in the general population.8 Recent studies are finding a
high degree of heritability of bicuspid aortic valve, alone and
with other cardiovascular anomalies, especially left ventricular
outflow tract obstructive disorders.9ï11 When isolated aneurysm
of the atrial septum and persistent left superior vena cava, each
of which occurs in 5 to 10 per 1000 live births, are taken into
account, the incidence of cardiac malformations approaches 50
per 1000 live births.12 The incidence of ventricular septal defect
(VSD) has also been demonstrated to be as high as 5% in 2
independent cohorts of 5000 serial newborns and 5000 serial
premature infants in Israel.13,14 In light of the above consider-
ations, an incidence of CHD of 50 per 1000 live births is a
conservative estimate.15,16
In the year 2000, the prevalence of CHD in the pediatric

population was estimated at approximately 623 000 (320 000
with simple lesions, 165 000 with moderately complex dis-
ease, and 138 000 with highly complex CHD).16 Tremendous
advances in medical and surgical care of children with CHD
over the past decade have made survival into adulthood a
reality. At the time of the Bethesda Conference in 2000, an
estimated total of 787 000 adults were living with CHD
(368 800 with simple disease, 302 500 with moderately
complex disease, and 117 000 with highly complex dis-
ease).17,18 This assessment of prevalence in the adult popula-
tion is likely low, because many adult patients, particularly
minorities, have been lost to follow-up. It has been estimated
that the population of adults with CHD is growing by �5%
per year, which predicts that the total adult CHD population
likely reached 1 million by 2005.19 This means that the
number of adults living with CHD has for the first time
surpassed the number of children with CHD. Clearly, it is
imperative that many disciplines within the medical commu-
nity, including adult cardiologists and thoracic surgeons,
internists, obstetricians, family practitioners, and ancillary

healthcare personnel, acquire an understanding of CHD and
its inheritance so that proper lifetime care can be provided for
this burgeoning patient population, which to date has been
largely unfamiliar to all but pediatricians and pediatric
cardiologists.

Importance of Identifying the Genetic Basis
of CHD

Extraordinary diagnostic precision and definitive therapies with
relatively low morbidity and mortality characterize the state of
the art in the management of most CHD (eg, the arterial switch
operation for transposition of the great arteries or device closure
of intracardiac shunts). These types of therapies indicate that
more and more individuals with CHD are going to live to
adulthood and may have the opportunity to reproduce. Although
there have been tremendous advances in diagnosis and treatment
of CHD, our knowledge of the causes of CHD has been limited
but has advanced in recent years. Despite the many advanced
therapies currently available for a number of heart defects,
significant morbidity and mortality are still associated with some
types of CHD, for example, hypoplastic left heart syndrome.
Improved understanding of possible causes will permit insight
into the pathobiological basis of the congenital heart problem
and allow definition of disease risk, 2 critical elements for
disease prevention. For the clinician caring for a child with
CHD, it is very important to determine whether there is an
underlying genetic pattern (eg, deletions, duplications, or muta-
tions), for the following reasons: (1) there may be other impor-
tant organ system involvement; (2) there may be prognostic
information for clinical outcomes; (3) there may be important
genetic reproductive risks the family should know about; and (4)
there may be other family members for whom genetic testing is
appropriate. The following sections describe currently available
techniques for evaluating infants and children with CHD.

Current Genetic Techniques for Evaluation of
Congenital Heart Defects

Congenital heart defects often occur in the setting of multiple
congenital anomalies, including abnormal facial features, or
in association with limb anomalies, other organ malforma-
tions, developmental abnormalities, or growth abnormalities.
We now have a number of genetic tests that can assist the
clinician in diagnosing genetic alterations in the child with
CHD. These include cytogenetic techniques, fluorescence in
situ hybridization (FISH), and DNA mutation analysis. After
discussion of these techniques, some syndromes that illustrate
the use of these genetic techniques will be highlighted, and
finally, a suggested approach for comprehensive assessment
of these children is provided with an algorithm.

Chromosome Analysis
Before the availability of advanced cytogenetic techniques
such as FISH, standard chromosome analysis revealed chro-
mosomal aberration in 8% to 13% of neonates with CHD.20
With improved resolution in cytogenetic analysis and the
availability of molecular techniques, the prevalence of chro-
mosomal abnormalities in selected congenital heart defects is
now estimated to be much higher.21 In contrast, of all children
with chromosomal abnormalities, at least 30% have a con-

3016 Circulation June 12, 2007

 by on November 7, 2007 circ.ahajournals.orgDownloaded from 

http://circ.ahajournals.org


genital heart defect, with the incidence varying from that of
the general population to nearly 100%, as in trisomy 18.22
Therefore, chromosomal analyses in children with various
types of CHD, especially if they have other organ system
anomalies, is currently an important part of their medical
evaluation (Appendix 1).
The standard metaphase karyotype (450 to 550 bands) is

diagnostic for many chromosomal disorders, especially those
of chromosome number such as trisomy (trisomy 21) or
monosomy (45,X or Turner syndrome). A more sensitive test,
high-resolution banding, evaluates chromosomes in promet-
aphase, which allows for the visualization of a greater number
of bands (550 to 850 bands) than the standard karyotype. This
technique better defines chromosomal structural abnormali-
ties such as duplications, translocations between chromo-
somes, and interstitial or terminal deletions.23 In most centers,
7 to 14 days is required for standard karyotyping and up to 3
weeks for high-resolution banding. More advanced cytoge-
netic techniques, such as FISH, are required to diagnose more
subtle structural abnormalities, such as microdeletions, tiny
duplications, and/or subtle translocations. FISH probes (see
below) for chromosomes 13, 18, and 21 are currently avail-
able for use on interphase (nondividing) cells to diagnose
chromosomal trisomies in a more timely fashion, ie, 1 to 2
days, as would be helpful if one of these trisomies were
suspected in a neonate.24
Chromosomes can be analyzed from a number of sources,

including peripheral blood lymphocytes, cord blood, skin
fibroblasts, amniotic fluid, chorionic villi, and bone marrow,
with peripheral blood most commonly used. Prior blood
product transfusions are not likely to interfere with chromo-
some testing considering the small volume of the transfusion
in relation to the total blood volume of the patient, and
especially if leukoreduced and/or irradiated blood products
have been used.25
Amniotic fluid cells are the primary means of prenatal

chromosomal diagnosis. Amniocentesis is routinely performed
at 15 to 16 weeksô gestation. Amniotic fluid cells, however, take
1 to 2 weeks to grow and harvest before karyotyping can be
done. Chorionic villus sampling involves the biopsy of tissue
from the villous area of the chorion transcervically or transab-
dominally, between 10 and 12 weeksô gestation. These results
are usually available in 10 to 14 days. The major advantage of
chorionic villus sampling compared with midtrimester amnio-
centesis is that chorionic villus sampling allows the results to be
available at an earlier stage of the pregnancy, which reduces the
period of uncertainty.
In the current era of in vitro fertilization, preimplantation

genetic diagnosis for chromosomal abnormalities/aneu-
ploidies and single-gene defects has recently become possi-
ble.26 Preimplantation genetic diagnosis provides chromo-
somal and mutational analysis of blastocysts that result from
in vitro fertilization before implantation. Preimplantation
genetic diagnosis is primarily used by patients choosing
assisted reproductive services who have concerns regarding
risks of specific genetic disorders. The techniques used for
prenatal or preimplantation diagnosis have inherent risks and
benefits, which should be discussed on an individual basis
with the treating physician. For more detail, the reader is

referred to recent reviews of prenatal or preimplantation
diagnosis.27,28

FISH Technology
FISH is a method by which biotinylated test and control DNA
probes are hybridized with metaphase chromosomes to de-
termine whether 1 (deletion), 2 (normal), or 3 (duplication)
copies of the test region are present.29 Specific DNA probes
can be located by fluorescence microscopy and will identify
well-known deletion syndromes such as del 5p (cri-du-chat).
Other fluorescent DNA probes are useful in determining
microdeletion syndromes that cannot be detected visually.
Several disorders, including Williams-Beuren, Alagille, and
the 22q11 deletion syndromes, have been associated with a
consistent microdeletion that frequently can be detected only
by FISH technology. This technology is widely available in
almost every cytogenetics laboratory for the syndromes
noted.

Telomere Analysis by Subtelomere FISH
Tiny deletions, duplications, or subtle translocations involv-
ing the most distal ends of each chromosome (telomeres) may
be quite difficult to detect by standard or high-resolution
karyotype techniques. Newly developed fluorescent DNA
probes for many interstitial chromosomal regions now pro-
vide the ability to detect abnormalities that involve the
subtelomere-telomere regions (subtelomere FISH). The distal
segments of the chromosomal telomeres are composed of
telomere-associated repeat sequences, and these extend 100
to 300 kb from the terminal repeat sequences.30
Chromosome-specific unique sequences are present in these
terminal regions, and fluorescent DNA probes can be specif-
ically targeted to these areas. The subtelomere regions are
thought to contain a very high concentration of genes; thus,
rearrangements in these regions may have a significant
impact on the phenotype of the individual.31 Subtelomere
FISH probes with fluorescent DNA have been commercially
developed for each end of the chromosome arms except for
the short arms of the acrocentric (centromere near 1 end)
chromosomes.32 If the karyotype is normal in a patient with
dysmorphic facial features, congenital anomalies, develop-
mental delay, and mental retardation, then the clinician
should consider ordering subtelomere FISH studies for fur-
ther genetic evaluation.
Cardiac malformations reported to date in children with

subtelomere chromosomal rearrangements include aortic arch
anomalies, VSD, atrial septal defect, mitral valve insuffi-
ciency, and concomitant pulmonary stenosis with VSD.33,34
Most of the published studies of subtelomere abnormalities
indicate that a 4% to 9% prevalence of subtle chromosome
rearrangements can be detected in children or adults with
microcephaly, hydrocephaly, tracheoesophageal fistula, skel-
etal anomalies, multiple congenital anomalies, polycystic
kidney, duodenal atresia, syndactyly, epilepsy, mental retar-
dation, developmental delay, and/or dysmorphic facial
features.30,35
The use of subtelomeric FISH analysis has significant

utility in individuals with normal karyotypes, especially if
there are multiple congenital anomalies that include mental
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retardation or CHD.36 By finding a tiny deletion, duplication,
or unbalanced translocation, further investigation of other
family members can uncover the exact genetic risks faced by
the family and the affected individual. As many as 50% of
families can have other individual members with subtelo-
meric abnormalities.37 Because some polymorphic variants
and cross-hybridizations of subtelomeric FISH probes are
known,30 families in whom a subtelomeric abnormality is
identified should be seen by a medical genetics specialist to
provide appropriate evaluation and counseling.

Methods of Gene Discovery
Initial strategies of gene discovery were directed toward
isolating a protein of interest, sequencing a portion of it,
and then cloning the gene that produces that protein. This
approach works well for disorders for which the function
of the target protein is obvious and facilitates its identifi-
cation, eg, Pompe disease (acid �-glucosidase deficiency).
Currently, disease gene discovery can be accomplished by
positional cloning, a candidate gene approach, or a com-
bination of these 2 methods.38 Positional cloning has been
referred to as reverse genetics. In this paradigm, investi-
gators study families with affected individuals to identify
a position on a chromosome that must contain the disease
gene of interest, utilizing linkage analysis. That disease
gene is then identified from among the set of all genes
residing in that chromosomal region through cloning
techniques. An example of the successful use of this
strategy was the identification of the NKX2.5 gene, for
which the locus was defined from linkage analysis of large
families.3 Some investigators have used this approach to
identify a CHD gene in a syndromic disorder that is a
single-gene trait. This approach is far less robust for
finding disease genes when the disorder arises in a more
complex genetic fashion or is heterogeneous, for example,
patent ductus arteriosus.4 This may be the case for many
forms of CHD. Using the candidate gene approach, inves-
tigators look for mutations in genes that encode proteins
with relevance to the process in question. For CHD, this
means that genes that control the formation and develop-
ment of the heart (also known as cardiogenic genes) are
candidates. A combination of these 2 methods, or the
positional candidate approach, uses linkage analysis or
identification of karyotypic abnormalities to find a region
of a chromosome likely to contain the gene of interest.
Candidate genes (cardiogenic) in that particular chromo-
somal region are then evaluated for mutations.

DNA Mutation Analysis
The cytogenetic methods described above identify large
changes in chromosome number or structure. However, in
certain disorders, changes occur at the level of a single gene
and must be detected by alternative techniques. Genes are
complex structures that include not only regions coding for
the protein itself but also other sequences involved in regu-
lation of gene activity. Currently, the coding region for the

protein is evaluated for sequence changes for which the
biological significance of an altered coding sequence can
generally be interpreted. In contrast, the regulatory domains
are not usually studied for sequence changes, because the
regulatory domains for the gene may not be known, and the
biological significance of the altered sequence is difficult to
interpret.
Mutation analysis identifies changes in the coding se-

quence of the gene, including small deletions, insertions, or
substitutions of nucleotides that alter the encoded amino acid
and consequently protein structure. Most methods employ
polymerase chain reactionïbased assays. Indirect screening
methods, such as denaturing high-performance liquid chro-
matography39 or single-strand conformation polymorphism,40
have been used extensively. More expensive exon-by-exon
sequencing of genomic DNA has recently emerged. Addi-
tionally, newer, more cost-effective direct sequence analysis
methods have become available.41 Such testing is usually
done on DNA obtained from peripheral blood lymphocytes,
but other tissues, such as skin, liver, muscle, buccal cells, or
saliva, can be used, depending on their availability. DNA
testing technology does have some limitations. For example,
several types of mutations, including large deletions, other
chromosomal structural abnormalities, and some changes that
cause splicing errors, are difficult to detect by these
approaches.
Once a sequence variation is identified, it is important to

consider whether this variation is disease related. The basic
criteria used to establish the disease-causing potential of the
nucleotide sequence change are that it (1) is predicted to alter
the gene coding sense, gene splice site, or regulatory region of
the encoded protein; (2) segregates with disease in a kindred;
and (3) is not found in unrelated, unaffected control chromo-
somes. The occurrence of a change in an evolutionarily
conserved sequence domain provides additional support that
the sequence change is disease causing. Although each of
these criteria should be met by any disease-causing mutation,
supporting evidence will come from the demonstration that
affected individuals from other unrelated families have mu-
tations in the same gene.
Another major problem is the interpretation of the

biological importance of mutations. In many instances,
little is known of the role of the normal gene product in
cardiac development or function, and in some instances,
genes were not known to have any role in the heart before
mutation identification (eg, in Alagille syndrome). To
date, a variety of mutations that cause pediatric cardiovas-
cular disease, including missense and frameshift muta-
tions, have been identified. The extent and heterogeneity
of the genes and the mutations identified thus far suggest
that they are associated with a variety of pathogenetic
mechanisms, including loss of expression, inactivation, or
loss of function or gain of function of the mutated allelic
products. The challenge of the future is to define the
pathogenesis of disease-causing mutations, which in turn
will provide opportunities to develop diagnostic and ther-
apeutic strategies as alternatives to those now used.
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Loci and Genes Associated With Congenital
Heart Defects Identified to Date

Deletion Syndromes Identified by FISH
Technology
DiGeorge Syndrome
DiGeorge syndrome was originally considered to be a rare
developmental field defect encompassing derivatives of the
branchial arch/pharyngeal pouch system.42,43 The syndrome
is characterized by aplasia or hypoplasia of the thymus,
aplasia or hypoplasia of the parathyroid glands, cardiac
malformations, and specific facial features. Infants present
with CHD, hypocalcemia, immunodeficiency, and facial
dysmorphia. Ten to twenty percent of patients with DiGeorge
syndrome have visible alterations that result in the loss of the
proximal long arm of 1 copy of chromosome 22.44 On FISH,
�90% of patients with the DiGeorge phenotype have a
microdeletion of part of 1 copy of chromosome 22.45 The
prevalence of the 22q11 deletion has been estimated at 1 per
5950 live births.46
Subsequently, it has been shown that patients with the

clinical diagnosis of DiGeorge, velocardiofacial (Shprintzen),
or conotruncal anomaly face syndromes most often share a
common genetic origin, namely, a 22q11 deletion.47 Not all
patients with the clinical features of these syndromes have a
22q11 deletion, consistent with heterogeneous causes for the
clinical features. For instance, some patients with similar
clinical features may have a small deletion of the short arm of
chromosome 10, or some of these features may also result
from maternal diabetes mellitus or maternal alcohol use.
The clinical features of the 22q11 deletion syndrome are

highly variable between affected individuals, even when they
are related.48 The most common features include cardiovas-
cular anomalies, palate anomalies, feeding disorders, speech
and learning disabilities, renal anomalies, and behavioral
disorders. Other abnormalities may include hypocalcemia,
immunodeficiency, skeletal abnormalities, and growth hor-
mone deficiency. Typical facial features may also include
tubular nose, hypoplastic alae nasi, bulbous tip nose, low-set
and/or dysplastic ears, and myopathic facies. A 22q11 dele-
tion is inherited in an autosomal dominant fashion from a
parent in approximately 6% to 28% of cases.48 In many
familial cases, one of the parents is found to have a 22q11
deletion only after their child with CHD has been diagnosed
as affected. All parents affected with 22q11 deletions are then
found on further analysis to have subtle syndromic features
that were not recognized previously.48,49 Also, given that
approximately 6% to 28%48 of parents are found to carry the
deletion, this has significant implications for future pregnan-
cies, because there is a 50% chance that the deletion-bearing
chromosome from an affected parent will be transmitted to
the offspring. This is very important information for genetic
family counseling.
The most common cardiovascular defects associated with a

22q11 deletion include tetralogy of Fallot, interrupted aortic
arch type B, truncus arteriosus, conoventricular VSDs, and
aortic arch anomalies.50ï52 Pulmonary stenosis, atrial septal
defects, heterotaxy syndrome, and hypoplastic left heart
syndrome have also been reported.

Several studies have demonstrated that a 22q11 deletion is
commonly found in a subset of patients with specific types of
CHD (Table 1). Individuals with both a cardiac defect and an
aortic arch anomaly (right aortic arch, cervical location, or
abnormal branching pattern) are more likely to have a 22q11
deletion, as are a subset of patients with tetralogy of Fallot
associated with absent pulmonary valve syndrome or aorto-
pulmonary collaterals.53ï55 Children with double-outlet right
ventricle or transposition of the great arteries are rarely found
to have a 22q11 deletion (Table 1).51,55ï62
It is important to identify the cardiac patient with a 22q11

deletion by FISH testing to evaluate for associated noncardiac
features of the syndrome in a timely fashion and to offer
accurate genetic counseling. Additionally, a higher operative
mortality in some individuals with a 22q11 deletion has been
documented,63,64 and the clinician and surgeon should be
aware of this when planning surgery and postoperative care,
particularly as related to calcium metabolism or immunologic
issues.
Discussions have centered around which cardiac patients

should be routinely tested for a 22q11 deletion and at what
age. It appears reasonable to test all infants with interrupted
aortic arch type B or truncus arteriosus for a 22q11 deletion
given the high frequency of a 22q11 deletion in those patients
(Table 1). Using the same logic, data also support the testing
of all infants with tetralogy of Fallot and one of the following
associated features: absent pulmonary valve syndrome, aortic
arch anomalies (including right aortic arch), pulmonary artery
anomalies, or aortopulmonary collaterals (Table 1).53ï55 A
high frequency of 22q11 deletion also supports testing of
patients with both perimembranous VSD and associated
aortic arch abnormalities58 or those with isolated aortic arch
abnormalities55 (Table 1).
Much debate on testing strategies has focused on infants

with tetralogy of Fallot who have a normal aortic arch and
branching pattern. This subset comprises a large patient
population, of which 6% are estimated to have a 22q11
deletion.51 To clinically detect the deletion-bearing patient,
the infant should be evaluated for hypocalcemia, thymic size,
typical facial features, palate anatomy, or nasal regurgitation

TABLE 1. Estimated 22q11 Deletion Frequency in Congenital
Heart Disease

Cardiac Defect
Estimated Deletion

Frequency, % Reference(s)

Interrupted aortic arch 50–89 56, 57

VSDs 10 58

With normal aortic arch* 3

With aortic arch anomaly† 45

Truncus arteriosus 34–41 51, 56, 59–61

Tetralogy of Fallot 8–35 51, 56, 59, 61, 62

Isolated aortic arch anomalies 24 55

Double-outlet right ventricle �5 51, 56, 59

Transposition of the great arteries �1 51, 59

*Left-sided aortic arch with normal branching pattern.
†Includes right aortic arch and/or abnormal branching pattern, cervical

location, and/or discontinuous branch pulmonary arteries.
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with feeding on a routine examination (Table 2). The older
child with a suspected 22q11 deletion could be evaluated for
speech and learning disabilities, endocrine abnormalities,
immune dysfunction, or other recognized syndromic abnor-
malities (Table 2). However, clinical assessment for syn-
drome features alone of the at-risk individual may not
consistently identify the infant carrying a 22q11 deletion.
Therefore, more routine FISH testing of at-risk infants is
likely warranted.
In particular, facial features may be the only associated

syndromic finding in the newborn and can be difficult to
detect in that age group.62 Such patients may be uncommon
and would presumably be identified at an older age when
other syndromic features and symptoms became more appar-
ent. But these data also argue for a more comprehensive
testing strategy to identify all infants with tetralogy of Fallot
and a 22q11 deletion. Ultimately, early diagnosis of the
patient with a 22q11 deletion allows for appropriate treatment
of associated noncardiac anomalies, including appropriate
handling of blood products at the time of surgery (leukocyte-
depleted and cytomegalovirus-negative blood for the immu-
nocompromised patient). In addition, accurate and timely
genetic counseling can be provided to the family, including
information on recurrence issues. Other family members can
then be tested appropriately. Therefore, early FISH testing in
patients with specific types of CHD is currently suggested as
outlined in Table 3.
Finally, prenatal testing for a 22q11 deletion should be

strongly considered in the fetus with either interrupted aortic
arch, truncus arteriosus, tetralogy of Fallot, VSD (perimem-
branous, conoseptal hypoplasia, or malalignment types only),
or aortic arch anomaly.51,55,58 In the fetus, it is much more

difficult to diagnose the 22q11 deletion syndrome by clinical
appearance alone, because other features, such as facial
dysmorphia, will not be sufficiently apparent to exclude the
diagnosis. Appropriate genetic and family counseling is of
critical importance in this situation.

Williams-Beuren Syndrome
Williams-Beuren syndrome (Williams syndrome) is an auto-
somal dominant disorder characterized by specific cardiovas-
cular defects, infantile hypercalcemia, skeletal and renal
anomalies, cognitive deficits, ñsocial personality,ò and elfin
facies. Most cases arise de novo due to a chromosomal
microdeletion. As with other deletion syndromes, Williams
syndrome has a broad range of clinical presentations. Typical
cardiovascular anomalies include supravalvular aortic steno-
sis, often in conjunction with supravalvular pulmonary ste-
nosis and peripheral pulmonary stenosis. These arterial ab-
normalities constitute an elastin arteriopathy or vasculopathy
caused by deletion of the elastin gene.65 The degree of
cardiovascular involvement and the involvement of the pul-
monic or aortic vessels varies widely. The supravalvular
aortic stenosis has been shown to progress in many cases,
whereas the supravalvular pulmonary stenosis or peripheral
pulmonary artery stenosis usually regresses with time.66,67
Approximately 90% of individuals with a clinical diagno-

sis of Williams syndrome have been found by FISH to have
a microdeletion at chromosome 7q11.23.65,68 Molecular anal-
yses comparing clinical phenotype to genotype have demon-
strated that this syndrome is a contiguous gene-deletion
syndrome, ie, the deletion or alteration of specific genes in
the deleted region corresponds with specific clinical features.
Deletion of 1 copy of the elastin gene corresponds with the
development of vascular manifestations of this disorder.
Deletion of different genes in the region accounts for differ-
ent manifestations of the disorder. Larger deletions, particu-
larly deletions visible cytogenetically, can be associated with
more severe clinical phenotypes, including seizures, which

TABLE 2. Age-Related Features of the 22q11
Deletion Syndrome

Newborn/infant age group

Specific types of congenital heart disease (interrupted aortic arch, truncus
arteriosus, tetralogy of Fallot, VSD, aortic arch anomaly)

Aortic arch anomaly or discontinuous branch pulmonary arteries

Overt or submucous cleft palate, high arched palate, bifid uvula

Absent, hypoplastic, or abnormally located thymus

Hypocalcemia

Nasal regurgitation of feeds

Feeding disorders/failure to thrive/gastroesophageal reflux

Facial dysmorphia (especially abnormal ear or nose)

Toddler/school-aged child

Findings detailed above

Feeding disorders

Delayed emergence in speech

Hypernasal speech

Learning disabilities

Behavioral disorders, including attention deficit hyperactivity disorder
(ADHD)

Adolescent/adult

Findings detailed above

Psychiatric disorders, including bipolar disorders and/or schizophrenia

TABLE 3. Suggested Testing Strategy for a 22q11 Deletion in
the Congenital Heart Disease Population

All newborns/infants with:

IAA

TA

TOF

VSD* with AAA

Isolated AAA

Discontinuous branch pulmonary arteries

Any newborn/infant/child with CHD and another feature of the 22q11
deletion syndrome

Any child/adolescent/adult with TOF, TA, IAA, VSD, or AAA not previously
tested who has 1 other feature of the 22q11 deletion syndrome (see
Table 2)

All fetuses with IAA, TAA, TOF, VSD, or AAA (if amniocentesis performed for
diagnostic purposes)

Consider all newborns/infants with VSD with normal aortic arch

IAA indicates interrupted aortic arch; TA, truncus arteriosus; TOF, tetralogy
of Fallot; and AAA, aortic arch anomaly.

*Perimembranous, conoseptal hypoplasia or malalignment VSD.
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are not typically seen in Williams syndrome. Given the
clinical variability of Williams syndrome and the fact that
many aspects of Williams syndrome are not particularly
evident in a young infant or child, especially characteristic
facial features, it is appropriate to consider testing all patients
with supravalvular aortic or pulmonic stenosis for this spe-
cific microdeletion by FISH at the time of diagnosis of the
cardiac disease. In addition, if peripheral pulmonary stenosis
persists beyond infancy, it is also appropriate to assess these
patients with FISH analysis for the Williams syndrome
critical region.
Early diagnosis of Williams syndrome is important to

initiate treatment for other potential medical problems (Table
4). In particular, hypercalcemia, which often occurs in the
first year of life along with hypercalciuria, can be treated with
appropriate diet or medication. Because hypercalcemia can be
a risk factor for the development of nephrocalcinosis, making
this diagnosis is important for prevention of extensive kidney
damage, which can lead to renal failure. Screening for thyroid
and renal anomalies will uncover anomalies that are unsus-
pected clinically.69 Routine follow-up of blood pressure
measurements is needed because at least half of adults with

Williams syndrome have systemic hypertension, and this can
often be detected in childhood or adolescent years.70 Early
identification of Williams syndrome is also essential for
planning educational strategies that can enhance learning and
development in children with Williams syndrome. The detec-
tion of a deletion also adds diagnostic certainty for the family
and the responsible clinician. Appropriate testing of other
family members and genetic counseling can then occur.

Single-Gene Disorders
In the past 15 years, considerable progress has been made
toward identifying molecular genetic causes of selected
congenital heart defects. As illustrated in the first part of
Table 5, a number of selected congenital heart defects have
been found to be associated with mutations in a variety of
single genes.3,4,71ï104 Some cardiac defects are related to
mutations in �1 gene. It is highly likely that additional
single-gene abnormalities (mutations) will be defined in the
future. DNA testing for most of the genes for isolated
congenital heart defects is unavailable except on a research
basis at this time; however, testing of some of these genes is
transitioning from the research laboratory to clinical avail-
ability. The clinician is advised to consult the Gene Tests
Web site (http://www.genetests.org), a publicly funded med-
ical genetics information resource, for updates on what
testing is currently available.
The identification of causative gene mutations for genetic

syndromes is also occurring at a rapid pace. A select group of
syndromes in which the underlying single gene has been
discovered is also listed in Table 5. For illustration purposes,
Alagille syndrome, NS, and Holt-Oram syndrome will be
discussed in greater detail. These single-gene disorders reflect
the recent identification of genes responsible for congenital
heart defects and for multiple other clinical features.

Alagille Syndrome
Alagille syndrome, an autosomal dominant disorder, was
originally defined as the presence of bile duct paucity on liver
biopsy in conjunction with 3 of the 5 following characteris-
tics: cholestasis; cardiovascular, skeletal, or ocular anoma-
lies; or typical facial features. Cardiovascular anomalies
occur in �90% of individuals with Alagille syndrome.79 The
most common cardiovascular features include peripheral
pulmonary hypoplasia, tetralogy of Fallot, and pulmonary
valve stenosis, although left-sided lesions and septal defects
are also seen. Liver disease is highly variable from patient to
patient and also within affected members of the same fami-
ly.105 It is characterized by a paucity of intrahepatic bile ducts
and can include chronic cholestasis, minimal liver enzyme
elevation, hypercholesterolemia, or liver failure. Additional
clinical features of Alagille syndrome are listed in Table 6.
A subset of Alagille patients (3% to 7%) have deletions of

chromosome 20p12 detectable by karyotype or FISH analy-
sis.106 The gene JAG1, which encodes a Notch ligand protein
product, has been mapped into the commonly deleted region
of 20p12. Mutations of JAG1 have been identified in patients
with a broad spectrum of clinical phenotypes of Alagille
syndrome, including patients with a predominant cardiac
phenotype.89

TABLE 4. Clinical Features of Williams-Beuren Syndrome

Cardiovascular

Supravalvular aortic stenosis

Pulmonary arterial stenosis

Multiple arterial stenoses

Aortic/mitral valve defects

Adult systemic hypertension

Distinctive facies

Periorbital fullness

Stellate iris pattern

Full lips/wide mouth

Elfin appearance

Ophthalmologic

Strabismus

Hyperopia

Neurological

Mental retardation/cognitive disability

Unique personality

Hyperacusis

Feeding difficulties

Infantile failure to thrive

Adult height �third percentile

Endocrine

Hypercalcemia

Hypercalciuria

Hypothyroidism

Adult diabetes mellitus

Renal/bladder disorders

Chronic urinary tract infections

Structural anomalies

Nephrocalcinosis
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Patients suspected of having Alagille syndrome should
undergo a karyotype and FISH analysis to check for a 20p12
rearrangement or deletion. Karyotype and FISH analysis are
readily available in most cytogenetics laboratories, and the
finding of a deletion or chromosomal rearrangement can be
diagnostic for Alagille syndrome. If this diagnosis is con-
firmed by the cytogenetic testing, the child can be evaluated
for other important features of Alagille syndrome, such as
liver disease or additional vascular involvement.107 In addi-
tion, the cytogenetic results will most likely have a significant
impact on the reproductive decisions some families will make
in the future.
More than 90% of individuals with the classic phenotype

of Alagille syndrome have a JAG1 mutation when the most
sensitive and rigorous methods for mutation detection are
used.108 JAG1 mutation analysis is now clinically available
for those patients whose karyotype and FISH analyses are

normal. Growing evidence suggests that patients with a
strong family history of right-sided defects, such as peripheral
pulmonary stenosis, valvar pulmonary stenosis, or tetralogy
of Fallot, who do not otherwise fulfill the criteria for Alagille
syndrome may also be appropriate for testing in this specific
region.109,110 The finding of peripheral pulmonary stenosis or
hypoplasia of the branch pulmonary arteries in a child, alone
or in combination with tetralogy of Fallot, should prompt
consideration of testing for Alagille syndrome. All patients
with documented JAG1 mutations or suspected Alagille
syndrome should have cardiac, hepatic, ophthalmologic (an-
terior chamber defects, pigmentary retinal anomalies, poste-
rior embryotoxon), orthopedic (butterfly vertebrae), hemato-
logic (bleeding tendency), and renal (structural, cysts, tubular
acidosis) evaluations.111 The finding of a JAG1 mutation in
an individual establishes the diagnosis and allows for further
testing of appropriate family members in whom the diagnosis

TABLE 5. Genes Associated With Congenital Heart Defects in the Young

Condition Gene(s) Chromosome Location Reference(s)

Congenital heart defects

Familial congenital heart disease
(ASD, atrioventricular block)

NKX2.5(CSX) 5q34-q35 3, 71–74

D-TGA, DORV CFC1 2q21 75, 76

D-TGA PROSIT240 12q24 77

Tetralogy of Fallot ZFPM2/FOG2 8q23 78

NKX2.5 5q34-q35 72

JAG1 20p12 79

Atrioventricular septal defect CRELD1 3p21 80

ASD/VSD GATA4 8p23 81

Heterotaxy ZIC3 Xq26 82

CFC1 2q21 75, 76

ACVR2B 3p21.3-p22 83

LEFTYA 1q42.1 84

Supravalvar aortic stenosis ELN 7q11 85, 86

Syndromes

Holt-Oram syndrome TBX5 12q24 87, 88

Alagille syndrome (PPS) JAG1 20p12 89

Char syndrome (PDA) TFAP2B 6p12 4

Noonan syndrome PTPN11 12q24 90, 91

KRAS 12p1.21 92

SOS1 2p21 115, 116

CHARGE association CHD7 8q12 93, 94

Ellis-van Creveld EVC, EVC2 4p16 95, 96

Marfan syndrome FBN1 15q21.1 97

Marfan-like syndrome TGFBR2 3p22 98, 99

Cardiofaciocutaneous syndrome KRAS 12p12.1 100

BRAF 7q34 100

MEK1 15q21 101

MEK2 7q32 101

Costello syndrome HRAS 11p15.5 102–104

ASD indicates atrial septal defect; D-TGA, D-transposition of great arteries; DORV, double-outlet
right ventricle; PPS, peripheral pulmonary stenosis; PDA, patent ductus arteriosus; and CHARGE,
coloboma, heart anomaly, choanal atresia, retardation, and genital and ear anomalies.
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has not yet been suspected. This is helpful to make appropri-
ate arrangements for comprehensive evaluation of clinical
issues and to provide appropriate genetic counseling to the
family regarding recurrence risk.

Noonan Syndrome
NS is a genetic multiple malformation disorder that includes
short stature, typical facial dysmorphism, webbed neck, chest
deformity, and cardiovascular abnormalities.112 The cardiac
involvement is observed in 80% to 90% of affected individ-
uals, with valvar pulmonic stenosis and hypertrophic cardio-
myopathy being the most common.112,113 Other congenital
heart defects observed in NS are secundum atrial septal
defect, atrioventricular septal defect, mitral valve abnormal-
ities, aortic coarctation, and tetralogy of Fallot. Other non-
cardiac features of NS include cryptorchidism, bleeding
diathesis, and developmental delay. Additional features are
listed in Table 7. Population prevalence has been estimated at

TABLE 7. Clinical Features of Noonan Syndrome

Cardiovascular

Congenital heart defects

Pulmonic stenosis

Atrioventricular septal defects

Aortic coarctation

Secundum atrial septal defects

Mitral valve defects

Tetralogy of Fallot

VSDs

Patent ductus arteriosus

Hypertrophic cardiomyopathy

Dysmorphic features

Epicanthal folds

Ptosis

Down-slanting palpebral fissures

Triangular facies

Low-set, thickened pinnae

Light-colored irides

Curly, coarse hair

Webbed neck with low posterior hairline

Skeletal

Short stature

Pectus excavatum and/or carinatum

Cubitus valgus

Scoliosis

Vertebral anomalies

Genitourinary

Cryptorchidism

Developmental

Developmental delay

Attention deficit/hyperactivity disorder

Feeding difficulties

Hematologic

Bleeding diathesis

Von Willebrand disease

Factor XI, XII, XIII deficiency

Thrombocytopenia, amegakaryocytic

Leukemia

Juvenile myelomonocytic

Acute lymphoblastic

Ophthalmologic

Strabismus

Myopia

Other

Hearing loss, sensorineural

Dental malocclusion

High-arched palate

Lymphatic

Lymphedema

Lymphangiectasia

TABLE 6. Clinical Features of Alagille Syndrome

Cardiovascular

Pulmonary artery stenosis or hypoplasia

Tetralogy of Fallot

Valvar pulmonary stenosis

Atrial septal defect

Labile systolic hypertension

Liver

Persistent cholestasis/jaundice

Hepatic ductular hypoplasia

Hepatocellular carcinoma

Hypercholesterolemia

Abnormal liver function tests

Distinctive facies

Triangular face

Prominent forehead and chin

Hypertelorism

Ophthalmologic

Posterior embryotoxon

Axenfeld anomaly

Ectopic pupils

Pigmentary retinopathy

Neurological

Normal intelligence to moderate mental retardation

Hoarse voice

Endocrine

Delayed puberty

Growth retardation

Hypothyroidism

Renal

Horseshoe kidney

Renal compromise

Other

Butterfly vertebra

Conductive hearing loss
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1 per 1000 to 1 per 2500 live births. The trait is inherited in
an autosomal dominant fashion, although a substantial frac-
tion of cases are sporadic.
NS is genetically heterogeneous, which means that there

are at least 3 NS disease genes, PTPN11, SOS1, and
KRAS.92,114ï116 With genetic linkage analysis and then posi-
tional candidacy, an NS disease gene on chromosome 12 was
identified.90 It is PTPN11, which encodes a protein tyrosine
phosphatase called SHP-2. SHP-2 plays an important role in
signal transduction for a wide variety of biological processes,
including the formation of the semilunar valves.117,118 Muta-
tions in the PTPN11 gene are observed in 40% to 50% of NS
patients and are more prevalent among familial cases and
among NS patients with pulmonary valve stenosis.91 NS
patients with hypertrophic cardiomyopathy are unlikely to
harbor a PTPN11 mutation. Otherwise, there does not appear
to be a strong correlation between the presence or absence of
a PTPN11 mutation and most other aspects of the NS
phenotype (eg, mental retardation). Disease penetrance is
nearly complete among those with PTPN11 mutations, al-
though phenotypic variability within families can be
substantial.
Clinical mutation testing for PTPN11, SOS1, and KRAS is

now available in the United States and elsewhere. These
DNA tests can confirm the diagnosis of NS but cannot
exclude it due to the genetic heterogeneity (ie, the individual
could harbor a mutation in another NS gene that has not been
identified as yet). Molecular confirmation is useful in border-
line cases, especially in neonates and adults in whom the
facial features of NS may not be obvious. Prenatal testing can
be done when the fetus is at risk for inheriting a defined
PTPN11 mutation from an affected parent. Similar testing of
suspicious prenatal, sporadic cases (eg, a fetus with cystic
hygroma and pulmonic stenosis) suffers from the uncertainty
that arises from the genetic heterogeneity.
There are 3 NS-related conditions for which PTPN11

mutations can be found: LEOPARD syndrome, Noonan-like
with multiple giant cell lesions, and certain hematopoietic
disorders. LEOPARD syndrome is also a multiple malforma-
tion disorder; the name is an acronym that designates the
cardinal features: multiple lentigines, electrocardiographic
conduction abnormalities, ocular hypertelorism, pulmonic
stenosis, abnormal genitalia, retardation of growth, and sen-
sorineural deafness. A high percentage of affected individuals
have PTPN11 mutations with certain missense defects that
appear to be specific for LEOPARD syndrome rather than
NS.119,120 Noonan-like with multiple giant cell lesions in-
cludes all of the features of NS plus the giant cell lesions of
bone. The proclivity for involving the maxilla with expansile
lesions leads to this disorder being a form of cherubism.
Cardiac involvement appears to be highly similar to NS.
Unlike LEOPARD syndrome, the PTPN11mutations have no
specificity in predicting this disorder versus NS.91,120

Holt-Oram Syndrome
Holt-Oram syndrome is an autosomal dominant ñheart-handò
syndrome that is characterized by congenital heart defects in
patients with upper-limb deformities.122 This syndrome oc-
curs in approximately 1 per 100 000 individuals, and al-

though it can be inherited in a mendelian fashion, a signifi-
cant portion of cases are sporadic.123 All patients have
preaxial radial ray malformation (eg, triphalangeal, hypoplas-
tic, or absent thumb and/or radial dysplasia), and three fourths
of patients have septation (atrial and/or ventricular) defects
and/or progressive atrioventricular conduction disease.124ï126
Human genetic linkage analyses and positional cloning stud-
ies of affected families revealed that Holt-Oram syndrome is
caused by mutations in the TBX5 transcription factor gene
(chromosome 12q24.1).87,124,126,127 The TBX5 transcription
factor has proven to be a key regulator, particularly in
combination with other transcription factors such as NKX2.5
and GATA-4, of gene expression during embryogenesis, and
loss of its activity markedly impairs development of the heart
and limb.81,128,129
Although there is significant genetic heterogeneity to the

broader class of heart-hand syndromes,130 there is little if any
genetic heterogeneity among Holt-Oram patients. Mutational
analyses of the TBX5 gene-coding regions will detect muta-
tions in approximately three fourths of such patients, and the
remainder are likely to have mutations in regulatory regions
or to have deletions/insertions not detectable by current
mutational analysis.131 Some studies find that fewer than half
of Holt-Oram patients have TBX5 mutations, which suggests
genetic heterogeneity.126,127,132 However, these studies have
been confounded by aggregation of patients who have other
heart-hand syndromes with those who have Holt-Oram.133
Thus, careful and detailed clinical evaluations of the cardio-
vascular and other organ systems are essential to distinguish
other such clinical syndromes (eg, Rothmund-Thomson syn-
drome, Okihiro syndrome, thrombocytopenia absent radius
syndrome, and VACTERL association [vertebral anomalies,
anal atresia, cardiac defect, tracheoesophageal fistula, renal
abnormalities, and limb abnormalities]) that share features
with Holt-Oram syndrome but are nonetheless clinically and
genetically distinct.134ï136
Key to the accurate diagnosis of Holt-Oram syndrome is

the uniform presence of upper-limb radial ray defects, which
may be symmetrical or asymmetrical (even unilateral) regard-
less of the presence or absence of cardiovascular disease.
Such limb deformity, for example, altered structure of a
single carpal bone, may be quite subtle and only detectable
radiographically, but individuals without such radial ray
defects do not have Holt-Oram syndrome.124,137 Other limb
malformations (eg, syndactyly of digits other than the thumb,
polydactyly, or lower-limb defects), craniofacial abnormali-
ties, and/or evidence of noncardiac visceral organ abnormal-
ities (including heterotaxy) make Holt-Oram syndrome un-
likely.124,125,131,138 Most Holt-Oram structural cardiac defects
are either ostium secundum atrial septal defects or muscular
VSDs. Complex congenital heart defects have been seen in
Holt-Oram syndrome patients with TBX5 mutations, but they
are rare events.87,88,139 Therefore, the demonstration of ostium
primum atrial septal defects, membranous VSDs, or congen-
ital valvular disease should at least prompt further detailed
clinical evaluations of other organ systems and consideration
of other diagnoses.
Among those individuals with Holt-Oram syndrome, most

will have TBX5 mutations that are nonsense or frameshift
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mutations that are predicted to produce a 50% reduction in
TBX5 gene dosage, that is, haploinsufficiency. Interestingly,
there have been several reports140ï142 of individuals with
duplications of chromosome 12q segments encompassing
TBX5 (and therefore potentially TBX5 overexpression), and
such patients have clinical phenotypes that overlap with
Holt-Oram syndrome.87 A minority of Holt-Oram syndrome
is due to missense TBX5mutations that do not alter the geneôs
dosage. Although large family-based studies have suggested
that many such missense TBX5 mutations have their greatest
impact on either heart or limb development, compared with
haploinsufficient TBX5 mutations that markedly deform both
organ systems, these genotype-phenotype associations are not
necessarily evident in the individual patient with Holt-Oram
syndrome and are not clinically useful for predicting the
individual patientôs phenotype.88,132
Thus, in the setting of careful clinical evaluations of

patients with suspected Holt-Oram syndrome, there is a rather
limited role for TBX5 mutational analyses. When diagnostic
clarity is not achieved clinically, TBX5 mutational analyses
can provide adjunctive information. However, due to techni-
cal limitations of genetic assays used, the absence of a
detected TBX5 mutation in an individual with a typical
clinical presentation does not preclude a diagnosis of Holt-
Oram syndrome. Thus, the most valuable setting for TBX5
genetic testing may be in establishing diagnoses for family
members of a patient with previously established Holt-Oram
syndrome and a known TBX5 mutation. For instance, Mc-
Dermott et al131 used genetic testing to rule out Holt-Oram
syndrome in an individual with tetralogy of Fallot whose
cousin had well-established Holt-Oram syndrome. TBX5
genetic testing has also been a useful addition to our assisted
reproductive armamentarium.26 When in vitro fertilization is
used as a reproductive strategy for an individual affected by
Holt-Oram syndrome, blastocysts can be subjected to preim-
plantation genetic testing in vitro before their transfer back to
the mother. If the affected parentôs TBX5 mutation is estab-
lished before the in vitro fertilization cycle is begun, muta-
tional analyses can occur in a sufficiently rapid and sensitive
fashion that they can be the basis for embryo selection to
achieve offspring who will not carry the TBX5 mutation and
will therefore be unaffected by Holt-Oram syndrome.

Nonsyndromic Single-Gene Disorders
Studies have recently shown that nonsyndromic CHD can
result from single-gene defects. Schott et al3 identified
mutations in NKX2.5 in 4 kindreds with atrial septal defects
and atrioventricular conduction delay without other apparent
syndromic features. The mutations were found only in af-
fected individuals, were not present in control samples, and
were demonstrated to change protein structure or function.
Given that some members of these kindreds had either
isolated atrioventricular conduction delay or other types of
CHD, investigators subsequently studied additional kindred
and sporadic cases with isolated atrioventricular conduction
delay or CHD for NKX2.5 mutations. These studies identified
likely disease-related mutations in a subset of cases with
atrioventricular conduction delay and additional sequence
alterations in patients with selected types of CHD.71,72,143ï145

The gene changes in patients with sporadic CHD were not
identified in control subjects, and it was difficult to demon-
strate their functional significance; thus, their relationship to
the disease may not be proved. These studies demonstrate the
complexity of the biological interpretation of some alterations
and the likely complexity of the genetic contribution to CHD.
Investigators have also identified mutations of GATA4 in 2

kindreds with septal defects and no apparent syndromic
features.81 Once again, the mutations identified were found in
affected individuals but not in control samples and were
shown to confer changes in protein function. Mutations in
additional kindreds and subjects with septal defects have been
reported subsequently.146ï148 It remains to be seen whether
mutations of GATA4 will be identified widely in patients with
septal defects or in other sporadic cases of CHD; however,
these studies highlight the utility of studying large kindreds to
identify novel disease genes for CHD, and they demonstrate
that single-gene disorders may be found in a subset of CHD.
In addition, these studies identify critical molecular pathways
involved in cardiovascular development and disease, given
that the proteins encoded by NKX2.5, GATA4, and TBX5 are
known to interact with one another in experimental systems.
Many cases of nonsyndromic CHD are unlikely to result

from simple single-gene disorders. Instead, many cases of
CHD are likely the result of multiple genetic alterations that
increase susceptibility to CHD and interact with environmen-
tal factors. Already there is evidence of decreased penetrance
and marked variability in expressivity of identical genetic
alterations. For example, only 40% to 50% of children with
trisomy 21 have CHD, and patients with a 22q11 deletion or
even a single-gene defect (eg, JAG1) can present with
markedly variable features. Such variable expressivity and
penetrance is presumably explained by other genetic and
environmental factors. These observations and the marked
genetic heterogeneity already evident demonstrate the com-
plexity of deciphering the genetic basis of CHD.

Evaluation for Genetic Basis in Children
With CHD

Chromosome analysis and FISH testing for specific deletions
are now accepted tools for the clinician. If the clinician finds
a specific chromosome abnormality, it will provide the family
with a clear explanation of the cause, allow the clinician to
provide appropriate counseling about recurrence or lack of
recurrence, and prompt the physician to investigate other
potential medical problems known to be associated with the
particular chromosomal anomaly.
Despite the rapidly advancing fund of knowledge, a genetic

defect can only be identified through available testing in a
minority of patients with CHD.149 Many of these children
have abnormalities of other organ systems that indicate the
presence of a known phenotype. In some cases, there may be
a single-gene defect for which no testing is clinically avail-
able. In other instances, polygenic inheritance with or without
an additive environmental component may be implicated. A
complete understanding of the interactions between abnormal
cardiac physiology and derangements in other organs is
important for appropriate management and counseling in
such patients. Therefore, it is useful for the physician caring
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for these patients to have an algorithm based on the initial
presentation to assess for the presence of noncardiac abnor-
malities (Appendix 2).
The approach to the newly diagnosed patient with CHD

should include routine examination of all relatives for a
potential genetic contribution. Identification of some genetic
causes of CHD has highlighted the importance of obtaining
an accurate medical history of other family members and
documenting an extended pedigree. In some forms of cardio-
vascular disease, for example, hypertrophic cardiomyopathy
and Marfan syndrome, the familial nature (autosomal domi-
nant inheritance) is well recognized; however, for other
problems, for example, bicuspid aortic valve, family cluster-
ing has not been widely appreciated in the past. Recent
studies have shown that a familial bicuspid aortic valve is
likely to be inherited as an autosomal dominant condition
with reduced penetrance.9,150 There is a 24% prevalence of
bicuspid aortic valve in first-degree relatives of patients with
left ventricular outflow tract obstruction.150 Increasingly,
medical practice is evolving toward a recommendation that
other family members undergo clinical evaluation, which
may include an electrocardiogram and echocardiogram.
Specific assessment for physical features is warranted. The

physical examination should focus on dysmorphic facies, eye
and ear abnormalities, limb reduction defects, polydactyly,
other skeletal defects, gastrointestinal and urologic defects,
and neurological status. This assessment may be more diffi-
cult in the newborn who is intubated and/or sedated, and it
may be more fruitful before rather than after cardiac surgery.
In these situations, it is helpful and important to have a
geneticist perform a complete examination to help uncover
more subtle abnormalities. Other consultants, for example,
from neurology, ophthalmology, orthopedic surgery, and
otolaryngology, may be needed based on the suspected
diagnoses.
Chest radiographs are performed in all newborn inpatients

and many older patients who are diagnosed with CHD.
Particular attention should be paid to skeletal defects and
cardiac aortic arch, pulmonary, liver, and stomach situs.
Additional radiographic tests that may also be indicated
include abdominal/renal ultrasound, upper gastrointestinal
series, liver-spleen scan, head ultrasound, and brain computed
tomography or magnetic resonance imaging.
Cytogenetic testing should be considered in the following

situations:

1. Any infant or child with the phenotype of a recognizable
chromosomal syndrome (eg, trisomy 21 or 18)

2. Because not all chromosomal abnormalities result in a
clinically recognizable syndrome, any infant or child with
a congenital heart defect combined with (a) dysmorphic
features, (b) growth retardation that cannot be explained by
the heart defect, (c) developmental delay or mental retar-
dation, or (d) multiple congenital anomalies

3. Infants or children with a family history of multiple
miscarriages and/or siblings with birth defects

4. If major cardiac and/or other visceral organ malformations
are documented by prenatal ultrasound and/or fetal
echocardiogram

Genetic consultation is recommended in the presence of
mental retardation, multiple congenital anomalies, or facial
dysmorphia or if the standard karyotype is normal despite the
clinical suspicion of a genetic abnormality (ie, normal karyo-
type in the presence of dysmorphism, mental retardation,
and/or multiple congenital anomalies that include cardiac
defects). In this situation, high-resolution banding or more
advanced cytogenetic techniques may be indicated (FISH for
specific defects or telomeric and subtelomeric probes). In
addition, chromosome analysis is warranted as described
above. Consultation with a clinical geneticist is recommended
when a chromosomal abnormality is discovered so that
appropriate counseling and evaluation of family members
may be undertaken.
It is anticipated that the emphasis in the evaluation of

patients with CHD will increasingly focus on the family in
addition to the patient. Given the regularity with which the
phenomenon of variable expression (ie, phenotype variation
in individuals carrying the same gene mutation) is being
recognized, the evaluations may need to be very comprehen-
sive. For example, the evaluation may extend to noncardiac
organs (eg, upper-extremity [Holt-Oram syndrome, TBX5
mutations] and liver, skeleton, or eyes [Alagille syndrome,
JAG1 mutations]).

Impact on Patients and Families
For individuals with CHD and their families, identification of
a genetic cause is very beneficial. This allows confidence in
the diagnosis and allows the physician to explain the exact
genetic mechanisms to the family. It also alerts the clinician
to investigate other organ systems that may be involved in the
syndrome and broadens the context of evaluation from the
individual to other family members. In instances where a
genetic cause such as Alagille syndrome has been identified
in a family, genotyping may be very useful for stratifying
ñasymptomaticò family members into groups who should
have cardiac evaluations and those for whom it is not
necessary. Genotype-negative individuals have a low risk of
developing pediatric cardiovascular disease, and clinical eval-
uation of such patients is not warranted. On the other hand,
serial evaluation of genotype-positive individuals is essential
to monitor development of the phenotype.

Ethical Considerations
Predictive genetic testing of children and adolescents has
been the subject of numerous recommendations.151ï153 Al-
though there is no universal agreement about acceptable
practices in pediatric genetic testing, consensus exists that
pediatric genetic testing should not take place unless there are
clinical benefits to be reaped as a direct result of testing
before the patient reaches the age of majority. In addition, the
struggle to obtain the pediatric analogue of informed consent
is particularly important in genetic testing, in part because the
long-term social and legal risks of genetic testing for pediatric
patients are difficult to predict, and the risks are more difficult
for a child to judge. On the other hand, genetic testing may
determine a genetic mechanism of disease that provides an
important opportunity for genetic counseling that benefits the
entire family.
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Summary
Ongoing research is now demonstrating that variations or
alterations in genes contribute to the origin of CHD to a
greater degree than previously suspected. This review has
summarized the current knowledge of the genetics of CHD
and has provided guidelines and algorithms to aid the
clinician in making diagnoses and planning care. Many types
of genetic testing are currently clinically available; other
testing is still in the research phase. Awareness of this rapidly
advancing field is important for all clinicians, and a multi-
disciplinary team approach to the child with CHD is neces-
sary for comprehensive, state-of-the-art care. In addition to
physicians and surgeons with expertise in CHD, a geneticist
is a highly important member of this team.
Patients with CHD require multidisciplinary care. Their

families deserve up-to-date genetic information as it relates to
their childôs prognosis and to the kindredôs risk for future
inheritance of genetic abnormalities associated with cardiac
defects. Obstetricians will have involvement in these issues if
prenatal echocardiography demonstrates CHD or if preim-

plantation genetic diagnosis and in vitro fertilization are
requested. Pediatricians require knowledge about these issues
in caring for multiple organ systems in children with genetic
syndromes that include CHD. Families of these children will
need information about recurrence risk. Pediatric cardiolo-
gists and pediatric cardiac surgeons are currently well
equipped to care for patients with CHD, but they need to
constantly update their understanding of the contribution of
genetic abnormalities to these birth defects. As children grow
into adulthood, internists, obstetricians, cardiologists, and
thoracic surgeons will step in to care for CHD as it is
superimposed on adult medical issues.
Research discoveries regarding the genetics and inheri-

tance of CHD are rapidly occurring. As in all genetic
research, ethical considerations for children with heart dis-
ease demand thorough and thoughtful reflection. It is hoped
that dissemination of the information in the present report
will result in improved diagnoses and care for children and
adults with congenital cardiac disease. Through multidisci-
plinary care and research, the goal to prevent and improve
clinical outcomes in CHD will guide future investigations.
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Appendix 1

Representative Chromosomal Disorders Associated With Congenital Heart Defects

Chromosomal Disorder Main Features
Percent With

CHD Heart Anomaly Reference(s)

Deletion 4p (Wolf-Hirschhorn
syndrome)

Pronounced microcephaly, widely spaced eyes,
broad nasal bridge (Greek helmet appearance),
downturned mouth, micrognathia, preauricular
skin tags, elongated trunk and fingers, severe
mental retardation and seizures; 1/3 die in
infancy

50–65 ASD, VSD, PDA, LSVC, aortic
atresia, dextrocardia, TOF,
tricuspid atresia

22, 154

Deletion 5p (cri-du-chat) Catlike cry, prenatal and postnatal growth
retardation, round face, widely spaced eyes,
epicanthal fold, simian crease, severe mental
retardation, long survival

30–60 VSD, ASD, PDA 22, 155, 156

Deletion 7q11.23 (Williams-Beuren
syndrome)

Infantile hypercalcemia, skeletal and renal
anomalies, cognitive deficits, “social”
personality, elfin facies

53–85 Supravalvar AS and PS, PPS 67, 157, 158

Trisomy 8 mosaicism Skeletal/vertebral anomalies, widely spaced
eyes, broad nasal bridge, small jaw, high
arched palate, cryptorchidism, renal anomalies
(50%), long survival

25 VSD, PDA, CoA, PS, TAPVR,
truncus arteriosus

22, 159–162

Deletion 8p syndrome Microcephaly, growth retardation, mental
retardation, deep-set eyes, malformed ears,
small chin, genital anomalies in males, long
survival

50–75 AVSD, PS, VSD, TOF 163–165

Trisomy 9 Severe prenatal and postnatal growth
retardation, marked microcephaly, deep-set
eyes, low-set ears, severe mental retardation;
2/3 die in infancy

65–80 PDA, LSVC, VSD, TOF/PA, DORV 22, 166

Deletion 10p Frontal bossing, short down-slanting palpebral
fissures, small low-set ears, micrognathia,
cleft palate, short neck, urinary/genital,
upper-limb anomalies

50 BAV, ASD, VSD, PDA, PS, CoA,
truncus arteriosus

22, 167, 168

Deletion 11q (Jacobsen syndrome) Growth retardation, developmental delay, mental
retardation, thrombocytopenia, platelet
dysfunction, widely spaced eyes, strabismus,
broad nasal bridge, thin upper lip, prominent
forehead

56 HLHS, valvar AS, VSD, CoA,
Shone’s complex

169

Trisomy 13 (Patau syndrome) Polydactyly, cleft lip and palate, scalp defects,
hypotelorism, microphthalmia or anophthalmia,
colobomata of irides, holoprosencephaly,
microcephaly, deafness, profound mental
retardation, rib abnormalities, omphalocele,
renal abnormalities, hypospadias,
cryptorchidism, uterine abnormalities; 80% die
in first year

80 ASD, VSD, PDA, HLHS, laterality
defects, atrial isomerism

170, 171

Trisomy 18 (Edwards syndrome) IUGR, polyhydramnios, micrognathia, short
sternum, hypertonia, rocker-bottom feet,
overlapping fingers and toes, TEF, CDH,
omphalocele, renal anomalies, biliary atresia,
profound mental retardation; 90% die in first
year

90–100 ASD, VSD, PDA, TOF, DORV,
D-TGA, CoA, BAV, BPV,
polyvalvular nodular dysplasia

22, 172, 173

Deletion 20p12 (Alagille syndrome) Bile duct paucity, cholestasis, skeletal or ocular
anomalies, broad forehead, widely spaced
eyes, underdeveloped mandible

85–94 Peripheral PA, hypoplasia, TOF,
PS, (left-sided heart lesions
and septal defects less
common)

79, 174

Trisomy 21 (Down syndrome) Hypotonia, hyperextensibility, epicanthal fold,
simian crease, clinodactyly of fifth finger,
brachydactyly, variable mental retardation,
premature aging

40–50 AVSD, VSD, ASD, (TOF, D-TGA
less common)

22, 175–180

Deletion 22q11 (DiGeorge,
velocardiofacial,
and conotruncal anomaly face
syndrome)

Hypertelorism, micrognathia, low-set posteriorly
rotated ears, “fish mouth,” thymic and
parathyroid hypoplasia, hypocalcemia,
feeding/speech/learning/behavioral disorders,
immunodeficiency, palate/skeletal/renal
anomalies

75 IAA-B, truncus arteriosus,
isolated aortic arch anomalies,
TOF, conoventricular VSD

181, 182

Monosomy X (Turner syndrome,
45,X)

Lymphedema of hands and feet, widely spaced
hypoplastic nipples, webbed neck, primary
amenorrhea, short stature, normal intelligence

25–35 CoA, BAV, valvar AS, HLHS,
aortic dissection

22, 183–187

Klinefelter syndrome (47,XXY) Usually normal appearing, tall stature, small
testes, delayed puberty, emotional and
behavioral problems common, variable mental
retardation

50 MVP, venous thromboembolic
disease, PDA, ASD

22, 188

CHD indicates congenital heart defects; ASD, atrial septal defect; VSD, ventricular septal defect; PDA, patent ductus arteriosus; LSVC, persistent left superior vena
cava; TOF, tetralogy of Fallot; AS, aortic stenosis; PS, pulmonic stenosis; PPS, peripheral pulmonary stenosis; CoA, coarctation of the aorta; TAPVR, total anomalous
pulmonary venous return; AVSD, atrioventricular septal defect; TOF/PA, tetralogy of Fallot with pulmonary atresia; DORV, double-outlet right ventricle; BAV, bicuspid
aortic valve; HLHS, hypoplastic left heart syndrome; IUGR, intrauterine growth retardation; TEF, tracheoesophageal fistula; CDH, congenital diaphragmatic hernia;
D-TGA, D-transposition of the great arteries; BPV, bicuspid pulmonary valve; PA, pulmonary artery; IAA-B, interrupted aortic arch type B; and MVP, mitral valve
prolapse.
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Genetic Algorithms for Cardiac Defects

I. Pulmonary outflow obstruction

A. Pulmonary valve stenosis

1. Noonan syndrome

a) Autosomal dominant

b) 25% to 70% of cases result from de novo mutation

c) More likely if pulmonary valve is dysplastic

d) Also associated with hypertrophic cardiomyopathy (right and/or
left ventricle)

e) Noncardiac phenotype features

(1) Male or female

(2) Short stature

(3) Broad or webbed neck

(4) Unusual chest shape

(5) Characteristic facies

(6) Developmental delay

(7) Cryptorchidism

f) Genetic testing clinically available

(1) PTPN11 gene mutation analysis

(2) KRAS gene mutation analysis

(3) SOS1 gene mutation analysis

2. Alagille syndrome (see below)

3. Costello syndrome

a) Sporadic occurrence

b) Also associated with hypertrophic cardiomyopathy

c) Noncardiac phenotype features

(1) Failure to thrive

(2) Feeding difficulties

(3) Mental retardation

(4) Increased risk of malignancy

(5) Coarse facial features with thick lips

(6) Loose skin

(7) HRAS mutations

4. LEOPARD syndrome

a) Autosomal dominant

b) Noncardiac phenotype features

(1) Hearing loss

(2) Lentigines

(3) Short stature

(4) Similarities with Noonan syndrome

c) Genetic testing clinically available

(1) PTPN11 gene mutation analysis

5. Other chromosomal anomalies

a) Deletions of chromosome 1p, 8p, 10p, 22q

b) Duplications of chromosome 6q, 15q, 19q

c) Trisomy 8

B. Pulmonary artery branch stenosis

1. Alagille syndrome

a) Autosomal dominant

b) 50% to 60% of cases result from de novo mutation

c) Noncardiac phenotype features

(1) Bile duct paucity

(2) Cholestasis

(3) Eye findings (posterior embryotoxon)

(4) Vertebral anomalies

(5) Characteristic facies

(6) Growth retardation

d) Genetic testing clinically available:

(1) Microdeletion in chromosome locus 20p12 detectable by FISH

(2) JAG1 gene mutation analysis

2. Williams-Beuren syndrome (see below)

3. Other

a) Congenital rubella

b) Ehlers-Danlos syndrome

c) Noonan syndrome (see above)

d) LEOPARD syndrome (see above)

C. Pulmonary valve atresia (intact ventricular septum)

1. Ring 9 chromosome abnormality

II. Aortic outflow obstruction

A. Aortic valve stenosis

1. Chromosome abnormalities

a) Deletion of chromosome 11q (Jacobsen syndrome)

b) Autosomal trisomies (13, 18)

c) Deletion of 10q

d) Duplications of 1q, 2p, 2q, 6q, 11q

2. Noonan syndrome (see above)

3. Turner syndrome (see below)

B. Supravalvular aortic stenosis

1. Williams-Beuren syndrome

a) Autosomal dominant

b) Most cases result from de novo mutation

c) Noncardiac phenotype features

(1) Characteristic elfin facies

(2) Loquacious personality

(3) Hypercalcemia

(4) Developmental delay/cognitive defects

(5) Connective tissue abnormalities

(6) Renal anomalies

(7) Thyroid disorder

d) Genetic testing clinically available:

(1) Microdeletion in chromosome 7q11 (elastin gene) detectable by
FISH (�95% of cases)

e) Rare translocations involving 7q11 locus

2. Isolated supravalvular aortic stenosis, Eisenberg type

a) Distinct entity from Williams syndrome

b) Abnormal facies and mental retardation absent

c) Elastin gene mutations

C. Coarctation of the aorta

1. Turner syndrome

a) Noncardiac phenotype features

(1) Female

(2) Unusual chest shape

(3) Widely spaced nipples

(4) Webbed neck

(5) Lymphedema

(6) Short stature

(7) Streak ovaries

Appendix 2
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Appendix 2. Continued

b) Karyotype is diagnostic: 45,X or mosaics (45,X/46,XX)

2. Other chromosomal abnormalities

a) Deletion of 18p

b) Duplications of 4p, 4q, 6q, 10p

c) Autosomal trisomies 8, 9

3. Familial aggregation of left-sided obstructive heart defects

a) Frequent occurrence in first-degree relatives (9.4%)

D. Aortic atresia/hypoplastic left heart syndrome

1. Chromosomal anomalies

a) Deletion of 11q (Jacobsen syndrome)

b) Turner syndrome

c) Trisomy 13, 18

d) Deletion of 4p (Wolf-Hirschhorn)

2. Familial aggregation of left-sided obstructive heart defects

a) Frequent association with bicuspid aortic valve in a parent (5%)

b) Sibling recurrence risk (2% to 9%)

c) Proposed inheritance patterns

(1) Multifactorial

(2) Autosomal dominant with reduced penetrance

(3) Autosomal recessive

E. Bicuspid aortic valve

1. Very common cardiac anomaly (incidence 0.9% to 1.36% in
population)

2. Association with familial aggregation of left-sided obstructive
heart defects

a) Frequent finding of bicuspid aortic valve in parents of children
with other left-sided obstructive anomalies

b) Frequent association of cardiac anomalies in first-degree
relatives (19.3%)

3. Familial bicuspid aortic valve

a) Autosomal dominant with reduced penetrance

b) Prevalence 24% in first-degree relatives

4. Turner syndrome (see above)

5. Chromosomal anomalies

a) Autosomal trisomies 13, 18

b) Deletion 10p

c) Duplication 6q

III. Laterality defects (heterotaxy, asplenia/polysplenia)

A. Phenotype

1. Asplenia syndrome (also known as right atrial isomerism)

a) Cardiac defects

(1) Right atrial isomerism

(2) Complex conotruncal defects

(3) AVSD

(4) Anomalous location of inferior vena cava (on same side as
abdominal aorta)

b) Pattern of visceral organs

(1) Asplenia: 99% of patients, more severe than polysplenia

(2) Bilateral “right-sidedness”

(3) Symmetrical liver

(4) Gastrointestinal malrotation

(5) Right-sided stomach

(6) Genitourinary, bronchopulmonary, axial skeletal, and central
nervous system abnormalities

2. Polysplenia syndrome (also known as left atrial isomerism)

a) Cardiac defects

(1) Left atrial isomerism

(2) Septal defects

(3) Interrupted inferior vena cava

(4) Bilateral superior vena cavae

(5) Partial anomalous pulmonary venous return

b) Pattern of visceral organs

(1) Polysplenia: 90% of patients

(2) Bilateral “left-sidedness”

(3) Symmetrical or inverted (larger lobe on left) liver

(4) Gastrointestinal malrotation

(5) Two or more spleens, can be functionally asplenic

(6) Extrahepatic biliary atresia

(7) Genitourinary, bronchopulmonary, axial skeletal, and central
nervous system abnormalities

B. Genotype

1. No well-described genetic syndromes with clinical testing available

2. Reported chromosomal abnormalities

a) Autosomal

(1) Chromosome 2 (CFC1 gene encoding CRYPTIC protein)

(2) Chromosome locus 6q (HTX3 gene)

b) X-linked: locus Xq26.2 (ZIC3 gene)

IV. Atrial septal abnormalities

A. Secundum ASD

1. Holt-Oram syndrome

a) Autosomal dominant

b) Variable expression

c) Also associated with VSD, variable other defects

d) Noncardiac phenotype features

(1) No sex predilection

(2) Variable preaxial limb defects

(3) Absent, hypoplastic, or triphalangeal thumbs

e) Mutations of TBX5 gene on 12q24.1

2. Familial ASD and progressive atrioventricular block

a) Autosomal dominant

b) No demographics known

c) Variable onset of conduction abnormality

d) Other cardiac anomalies can include VSD, tetralogy of Fallot, and
others

e) No noncardiac features reported

f) Mutations or haploinsufficiency of NKX2.5 gene on chromosome 5

3. Familial ASD without progressive atrioventricular block

a) Other cardiac anomalies can include VSD or pulmonary stenosis

(1) GATA 4 mutations

4. Ellis-van Creveld syndrome

a) Autosomal recessive

b) Often single atrium

c) Noncardiac features

(1) Male or female

(2) Polydactyly

(3) Deformity of upper lip

(4) Dwarfism with narrow thorax
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Appendix 2. Continued

(5) Mutations have been described in Ellis-van Creveld gene at
4p16.1

5. Noonan syndrome (see above)

6. Other chromosomal abnormalities

a) Deletions of 1, 4, 4p, 5p, 6, 10p, 11, 13, 17, 18, and 22

b) Trisomy 18, 21

c) Klinefelter syndrome

7. Other syndromes

a) Rubinstein-Taybi syndrome

b) Kabuki syndrome

c) Williams syndrome

d) Goldenhar syndrome

e) Thrombocytopenia–absent radius syndrome

f) Marfan syndrome (rare)

B. Single atrium (see Ellis-van Creveld syndrome)

C. Ostium primum ASD (see atrioventricular septal abnormalities)

V. Ventricular septal abnormalities

A. VSD

1. Holt-Oram syndrome (see under ASD)

2. Familial ASD and progressive atrioventricular block (see ASD)

3. Familial ASD without progressive atrioventricular block

a) Other cardiac anomalies can include VSD or pulmonary stenosis

b) GATA 4 mutation

4. Chromosome abnormalities

a) Deletions of many chromosomes

b) Duplications of many chromosomes

c) Autosomal trisomies 13, 18, and 21

5. Other syndromes

a) Rubinstein-Taybi syndrome

b) Goldenhar syndrome

c) VACTERL association

d) Costello syndrome

e) Williams syndrome (see above)

f) Kabuki syndrome

g) Cornelia de Lange syndrome

h) Apert syndrome

i) Carpenter syndrome

VI. Atrioventricular septal abnormalities

A. AVSD, partial and complete

1. Autosomal trisomies

a) Down syndrome

(1) 60% of infants with AVSD have Down syndrome

b) Occurs also in trisomy 13 and 18

2. Other chromosome abnormalities

a) Deletions of 3p25, 8p2, 22q

b) Duplications of 10q, 11q, 22q

3. Isolated AVSD

a) Autosomal dominant AVSD

(1) Partial and complete

(2) Gene locus mapped to 1p21p31

4. Other syndromes

a) Holt-Oram syndrome (see above)

b) Noonan syndrome (see above)

c) Chondrodysplasias

d) Smith-Lemli-Opitz syndrome

e) Ellis-van Creveld syndrome (see above)

f) Hydrolethalus

VII. Patent ductus arteriosus

A. Familial patent ductus arteriosus

1. Char syndrome

a) Autosomal dominant

b) Noncardiac phenotypic features

(1) Characteristic facies

(2) Aplasia/hypoplasia of middle phalanges of fifth fingers

c) Variable expression

d) Mutations of TFAP2B

VIII. Conotruncal defects

A. Tetralogy of Fallot (51 entries in OMIM)

1. 22q11 deletion syndrome

a) Clinical features of DiGeorge/velocardiofacial/conotruncal anomaly
face syndromes

b) Associated with a chromosome 22q11 deletion

c) Familial inheritance approximately 6% to 28%, autosomal
dominant

d) Most are de novo deletions of 22q11

e) Highly variable clinical presentation

f) Most common noncardiac defects include

(1) Hypocalcemia

(2) Hypoplastic/aplastic thymus

(3) Immune deficiency

(4) Palate anomalies, including velopharyngeal insufficiency

(5) Feeding disorders

(6) Speech disabilities

(7) Learning disabilities

(8) Behavioral/psychiatric disorders

(9) Facial dysmorphia

g) Genetic testing available

(1) FISH for deletion 22q11

(2) Chromosome analysis for translocation or other 22q rearrangement

2. Alagille syndrome (see pulmonary artery branch stenosis)

3. Cat-eye syndrome

a) Associated with duplication of chromosomal region 22pter22q11

b) Most arise de novo

c) Highly variable clinical presentation

d) Most common noncardiac anomalies include

(1) Anal atresia

(2) Coloboma

(3) Microphthalmia

(4) Cleft palate

(5) Renal anomalies

(6) Facial dysmorphia, particularly misshapen ears

e) Genetic testing available

(1) FISH for extra marker 22 chromosome

4. Nearly 50 other syndromes in which tetralogy of Fallot is diagnosed
(for details, search OMIM for tetralogy of Fallot)

a) Chromosomal abnormalities
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Appendix 2. Continued

(1) Deletions of many chromosomes

(2) Duplications of many chromosomes

B. Truncus arteriosus/interruption of the aortic arch

1. 22q11 deletion syndrome (see above)

2. Trisomy 8

3. Deletion 10p

C. Transposition of the great arteries (D-TGA, L-TGA)

1. Chromosome abnormalities

a) Trisomy 18, 21

b) 22q11 deletion syndrome (very rarely)

c) Many other partial deletions of different chromosomes

D. Double-outlet right ventricle

1. Chromosome abnormalities

a) Autosomal trisomies 9, 13, 18

b) Duplication 2p, 12p

c) 22q11 deletion syndrome (very rarely)

IX. Tricuspid atresia

A. Most cases are sporadic

B. Familial occurrences reported but rare

1. In siblings

2. In association with a conotruncal malformation or annular
hypoplasia in family members

C. Chromosome abnormalities reported but rare

1. Deletions: 22q11, 4p (Wolf-Hirsch3horn syndrome)

2. Duplications: partial duplication 22 (Cat-eye syndrome)

D. Targeted mutation of gene encoding Fog-2 in mice resulted in
tricuspid atresia, thereby suggesting a genetic basis for the disease

X. Ebstein anomaly

A. Most cases are sporadic

B. Familial occurrences reported but rare

1. In siblings and other family members

2. In association with other mitral valve abnormalities in family
members

3. In association with familial atrial standstill

C. Chromosome abnormalities reported but rare

1. Trisomy 21

2. Rearrangements of chromosome 11q in association with renal
malformation and Pierre Robin sequence

D. Animal studies implicate several possible candidate genes on
chromosome 17q

XI. Total anomalous pulmonary venous return

A. Most cases are sporadic

B. Familial occurrences reported

1. In siblings, twins, parents/children, first cousins

2. Chromosome 4p13-q12, autosomal dominant, variable expressivity,
reduced penetrance in large Utah-Idaho family

3. Familial scimitar syndrome

C. Trisomy 8

LEOPARD syndrome indicates syndrome consisting of cardinal features of multiple
lentigines, electrocardiographic conduction abnormalities, ocular hypertelorism, pul-
monic stenosis, abnormal genitalia, retardation of growth, and sensorineural deafness;
AVSD, atrioventricular septal defect; ASD, atrial septal defect; OMIM, Online Mendelian
Inheritance in Man; and TGA, transposition of the great atries.

Clinical testing is not yet available for many of the syndromes listed in this
appendix.
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American Medical Association ethical opinion 
 
E-8.061 Gifts to Physicians from Industry 

Many gifts given to physicians by companies in the pharmaceutical, device, and medical 
equipment industries serve an important and socially beneficial function. For example, 
companies have long provided funds for educational seminars and conferences. However, there 
has been growing concern about certain gifts from industry to physicians. Some gifts that reflect 
customary practices of industry may not be consistent with the Principles of Medical Ethics. To 
avoid the acceptance of inappropriate gifts, physicians should observe the following guidelines:  

(1) Any gifts accepted by physicians individually should primarily entail a benefit to patients and 
should not be of substantial value. Accordingly, textbooks, modest meals, and other gifts are 
appropriate if they serve a genuine educational function. Cash payments should not be accepted. 
The use of drug samples for personal or family use is permissible as long as these practices do 
not interfere with patient access to drug samples. It would not be acceptable for non-retired 
physicians to request free pharmaceuticals for personal use or use by family members.  

(2) Individual gifts of minimal value are permissible as long as the gifts are related to the 
physicianôs work (eg, pens and notepads).  

(3) The Council on Ethical and Judicial Affairs defines a legitimate "conference" or "meeting" as 
any activity, held at an appropriate location, where (a) the gathering is primarily dedicated, in 
both time and effort, to promoting objective scientific and educational activities and discourse 
(one or more educational presentation(s) should be the highlight of the gathering), and (b) the 
main incentive for bringing attendees together is to further their knowledge on the topic(s) being 
presented. An appropriate disclosure of financial support or conflict of interest should be made.  

(4) Subsidies to underwrite the costs of continuing medical education conferences or professional 
meetings can contribute to the improvement of patient care and therefore are permissible. Since 
the giving of a subsidy directly to a physician by a companyôs representative may create a 
relationship that could influence the use of the companyôs products, any subsidy should be 
accepted by the conferenceôs sponsor who in turn can use the money to reduce the conferenceôs 
registration fee. Payments to defray the costs of a conference should not be accepted directly 
from the company by the physicians attending the conference.  

(5) Subsidies from industry should not be accepted directly or indirectly to pay for the costs of 
travel, lodging, or other personal expenses of physicians attending conferences or meetings, nor 
should subsidies be accepted to compensate for the physiciansô time. Subsidies for hospitality 
should not be accepted outside of modest meals or social events held as a part of a conference or 
meeting. It is appropriate for faculty at conferences or meetings to accept reasonable honoraria 
and to accept reimbursement for reasonable travel, lodging, and meal expenses. It is also 



 

appropriate for consultants who provide genuine services to receive reasonable compensation 
and to accept reimbursement for reasonable travel, lodging, and meal expenses. Token 
consulting or advisory arrangements cannot be used to justify the compensation of physicians for 
their time or their travel, lodging, and other out-of-pocket expenses.  

(6) Scholarship or other special funds to permit medical students, residents, and fellows to attend 
carefully selected educational conferences may be permissible as long as the selection of 
students, residents, or fellows who will receive the funds is made by the academic or training 
institution. Carefully selected educational conferences are generally defined as the major 
educational, scientific or policy-making meetings of national, regional, or specialty medical 
associations.  

(7) No gifts should be accepted if there are strings attached. For example, physicians should not 
accept gifts if they are given in relation to the physicianôs prescribing practices. In addition, 
when companies underwrite medical conferences or lectures other than their own, responsibility 
for and control over the selection of content, faculty, educational methods, and materials should 
belong to the organizers of the conferences or lectures. (II)  

Issued June 1992 based on the report "Gifts to Physicians from Industry," adopted December 
1990 (JAMA. 1991; 265: 501); Updated June 1996 and June 1998.  

Clarification of Opinion 8.061  

Scope Opinion 8.061, ñGifts to Physicians from Industry,ò is intended to provide ethical 
guidance to physicians. Other parties involved in the health care sector, including the 
pharmaceutical, devices, and medical equipment industries and related entities or business 
partners, should view the guidelines as indicative of standards of conduct for the medical 
profession. Ultimately, it is the responsibility of individual physicians to minimize conflicts of 
interest that may be at odds with the best interest of patients and to access the necessary 
information to inform medical recommendations.  

The guidelines apply to all forms of gifts, whether they are offered in person, through 
intermediaries, or through the Internet. Similarly, limitations on subsidies for educational 
activities should apply regardless of the setting in which, or the medium through which, the 
educational activity is offered.  

General Questions (a) Do the guidelines apply only to pharmaceutical, device, and equipment 
manufacturers?  

"Industry" includes all "proprietary health-related entities that might create a conflict of interest."  

 



 

Guideline 1 Any gifts accepted by physicians individually should primarily entail a benefit 
to patients and should not be of substantial value. Accordingly, textbooks, modest meals, 
and other gifts are appropriate if they serve a genuine educational function. Cash payments 
should not be accepted. The use of drug samples for personal or family use is permissible as 
long as these practices do not interfere with patient access to drug samples. It would not be 
acceptable for non-retired physicians to request free pharmaceuticals for personal use or 
for use by family members.  

(a) May physicians accept gram stain test kits, stethoscopes, or other diagnostic equipment?  

Diagnostic equipment primarily benefits the patient. Hence, such gifts are permissible as long as 
they are not of substantial value. In considering the value of the gift, the relevant measure is not 
the cost to the company of providing the gift. Rather, the relevant measure is the cost to the 
physician if the physician purchased the gift on the open market.  

(b) May companies invite physicians to a dinner with a speaker and donate $100 to a charity or 
medical school on behalf of the physician?  

There are positive aspects to the proposal. The donations would be used for a worthy cause, and 
the physicians would receive important information about patient care. There is a direct personal 
benefit to the physician as well, however. An organization that is important to the physician-and 
one that the physician might have ordinarily felt obligated to make a contribution to-receives 
financial support as a result of the physicianôs decision to attend the meeting. On balance, 
physicians should make their own judgment about these inducements. If the charity is 
predetermined without the physicianôs input, there would seem to be little problem with the 
arrangement.  

(c) May contributions to a professional societyôs general fund be accepted from industry?  

The guidelines are designed to deal with gifts from industry which affect, or could appear to 
affect, the judgment of individual practicing physicians. In general, a professional society should 
make its own judgment about gifts from industry to the society itself.  

(d) When companies invite physicians to a dinner with a speaker, what are the relevant 
guidelines?  

First, the dinner must be a modest meal. Second, the guideline does allow gifts that primarily 
benefit patients and that are not of substantial value. Accordingly, textbooks and other gifts that 
primarily benefit patient care and that have a value to the physician in the general range of $100 
are permissible. When educational meetings occur in conjunction with a social event such as a 
meal, the educational component must have independent value, such as a presentation by an 
authoritative speaker other than a sales representative of the company. Also, the meal should be a 

 



 

modest one similar to what a physician routinely might have when dining at his or her own 
expense. In an office or hospital encounter with a company representative, it is permissible to 
accept a meal of nominal value, such as a sandwich or snack.  

(e) May physicians accept vouchers that reimburse them for uncompensated care they have 
provided?  

No. Such a voucher would result directly in increased income for the physician.  

(f) May physicians accumulate "points" by attending several educational or promotional 
meetings and then choose a gift from a catalogue of education options?  

This guideline permits gifts only if they are not of substantial value. If accumulation of points 
would result in physicians receiving a substantial gift by combining insubstantial gifts over a 
relatively short period of time, it would be inappropriate.  

(g) May physicians accept gift certificates for educational materials when attending promotional 
or educational events?  

The Council views gift certificates as a grey area which is not per se prohibited by the guidelines. 
Medical textbooks are explicitly approved as gifts under the guidelines. A gift certificate for 
educational materials, ie, for the selection by the physician from an exclusively medical textbook 
catalogue, would not seem to be materially different. The issue is whether the gift certificate 
gives the recipient such control as to make the certificate similar to cash. As with charitable 
donations, preselection by the sponsor removes any question. It is up to the individual physician 
to make the final judgment.  

(h) May physicians accept drug samples or other free pharmaceuticals for personal use or use by 
family members?  

The Councilôs guidelines permit personal or family use of free pharmaceuticals (i) in 
emergencies and other cases where the immediate use of a drug is indicated, (ii) on a trial basis 
to assess tolerance, and (iii) for the treatment of acute conditions requiring short courses of 
inexpensive therapy, as permitted by Opinion 8.19, "Self-Treatment or Treatment of Immediate 
Family Members." It would not be acceptable for physicians to accept free pharmaceuticals for 
the long-term treatment of chronic conditions.  

(i) May companies invite physicians to a dinner with a speaker and offer them a large number of 
gifts from which to choose one? 

 



 

In general, the greater the freedom of choice given to the physician, the more the offer seems like 
cash. A large number of gifts presented to physicians who attend a dinner would therefore be 
inappropriate.  

There is no precise way of deciding an appropriate upper limit on the amount of choice that is 
acceptable. However, it is important that a specific limit be chosen to ensure clarity in the 
guidelines. A limit of eight has been chosen because it permits flexibility but prevents undue 
freedom of choice. Each of the choices must have a value to the physicians of no more than 
$100.  

(j) May physicians charge for their time with industry representatives or otherwise receive 
material compensation for participation in a detail visit?  

Guideline 1 states that gifts in the form of cash payments should not be accepted. Also, 
Guideline 6 makes clear that, in the context of the industry-physician relationship, only 
physicians who provide genuine services may receive reasonable compensation. When 
considering the time a physician spends with an industry representative, it is the representative 
who offers a service, namely the presentation of information. The physician is a beneficiary of 
the service. Overall, these guidelines do not view that physicians should be compensated for the 
time spent participating in educational activities, nor for time spent receiving detail information 
from an industry representative.  

Guideline 2 Individual gifts of minimal value are permissible as long as the gifts are related 
to the physicianôs work (eg, pens and notepads).  

(a) May physicians, individually or through their practice group, accept electronic equipment, 
such as hand held devices or computers, intended to facilitate their ability to receive detail 
information electronically?  

Although Guideline 2 recognizes that gifts related to a physicianô s practice may be appropriate, 
it also makes clear that these gifts must remain of minimal value. It is not appropriate for 
physicians to accept expensive hardware or software equipment even though one purpose only 
may pertain to industry-related activities of a modest value.  

Guideline 3 The Council on Ethical and Judicial Affairs defines a legitimate "conference" 
or "meeting" as any activity, held at an appropriate location, where (a) the gathering is 
primarily dedicated, in both time and effort, to promoting objective scientific and 
educational activities and discourse (one or more educational presentation(s) should be the 
highlight of the gathering), and (b) the main incentive for bringing attendees together is to 
further their knowledge on the topic(s) being presented. An appropriate disclosure of 
financial support or conflict of interest should be made.  

 



 

Guideline 4 Subsidies to underwrite the costs of continuing medical education conferences 
or professional meetings can contribute to the improvement of patient care and therefore 
are permissible. Since the giving of a subsidy directly to a physician by a companyôs sales 
representative may create a relationship which could influence the use of the companyôs 
products, any subsidy should be accepted by the conferenceôs sponsor who in turn can use 
the money to reduce the conferenceôs registration fee. Payments to defray the costs of a 
conference should not be accepted directly from the company by the physicians attending 
the conference. 
 

(a) Are conference subsidies from the educational division of a company covered by the 
guidelines?  

Yes. When the Council says "any subsidy," it would not matter whether the subsidy comes from 
the sales division, the educational division, or some other section of the company.  

(b) May a company or its intermediary send physicians a check or voucher to offset the 
registration fee at a specific conference or a conference of the physicianôs choice?  

Physicians should not directly accept checks or certificates which would be used to offset 
registration fees. The gift of a reduced registration should be made across the board and through 
the accredited sponsor.  

Guideline 5 Subsidies from industry should not be accepted directly or indirectly to pay for 
the costs of travel, lodging, or other personal expenses of physicians attending conferences 
or meetings, nor should subsidies be accepted to compensate for the physiciansô time. 
Subsidies for hospitality should not be accepted outside of modest meals or social events 
held as a part of a conference or meeting. It is appropriate for faculty at conferences or 
meetings to accept reasonable honoraria and to accept reimbursement for reasonable 
travel, lodging, and meal expenses. It is also appropriate for consultants who provide 
genuine services to receive reasonable compensation and to accept reimbursement for 
reasonable travel, lodging, and meal expenses. Token consulting or advisory arrangements 
cannot be used to justify the compensation of physicians for their time or their travel, 
lodging, and other out-of-pocket expenses.  

(a) If a company invites physicians to visit its facilities for a tour or to become educated about 
one of its products, may the company pay travel expenses and honoraria?  

This question has come up in the context of a rehabilitation facility that wants physicians to 
know of its existence so that they may refer their patients to the facility. It has also come up in 
the context of surgical device or equipment manufacturers who want physicians to become 
familiar with their products.  

 



 

In general, travel expenses should not be reimbursed, nor should honoraria be paid for the 
visiting physicianôs time since the presentations are analogous to a pharmaceutical companyôs 
educational or promotional meetings. The Council recognizes that medical devices, equipment, 
and other technologies may require, in some circumstances, special evaluation or training in 
proper usage which can not practicably be provided except on site. Medical specialties are in a 
better position to advise physicians regarding the appropriateness of reimbursement with regard 
to these trips. In cases where the company insists on such visits as a means of protection from 
liability for improper usage, physicians and their specialties should make the judgment. In no 
case would honoraria be appropriate and any travel expenses should be only those strictly 
necessary.  

(b) If the company invites physicians to visit its facilities for review and comment on a product, 
to discuss their independent research projects, or to explore the potential for collaborative 
research, may the company pay travel expenses and an honorarium?  

If the physician is providing genuine services, reasonable compensation for time and travel 
expenses can be given. However, token advisory or consulting arrangements cannot be used to 
justify compensation.  

(c) May a company hold a sweepstakes for physicians in which five entrants receive a trip to the 
Virgin Islands or airfare to the medical meeting of their choice? 

No. The use of a sweepstakes or raffle to deliver a gift does not affect the permissibility of the 
gift. Since the sweepstakes is not open to the public, the guidelines apply in full force.  

(d) If a company convenes a group of physicians to recruit clinical investigators or convenes a 
group of clinical investigators for a meeting to discuss their results, may the company pay for 
their travel expenses?  

Expenses may be paid if the meetings serve a genuine research purpose. One guide to their 
propriety would be whether the National Institute of Health (NIH) conducts similar meetings 
when it sponsors multi-center clinical trials. When travel subsidies are acceptable, the guidelines 
emphasize that they be used to pay only for "reasonable" expenses. The reasonableness of 
expenses would depend on a number of considerations. For example, meetings are likely to be 
problematic if overseas locations are used for exclusively domestic investigators. It would be 
inappropriate to pay for recreation or entertainment beyond the kind of modest hospitality 
described in this guideline.  

(e) How can a physician tell whether there is a "genuine research purpose?"  

A number of factors can be considered. Signs that a genuine research purpose exists include the 
facts that there are (1) a valid study protocol, (2) recruitment of physicians with appropriate 

 



 

qualifications or expertise, and (3) recruitment of an appropriate number of physicians in light of 
the number of study participants needed for statistical evaluation.  

(f) May a company compensate physicians for their time and travel expenses when they 
participate in focus groups?  

Yes. As long as the focus groups serve a genuine and exclusive research purpose and are not 
used for promotional purposes, physicians may be compensated for time and travel expenses. 
The number of physicians used in a particular focus group or in multiple focus groups should be 
an appropriate size to accomplish the research purpose, but no larger.  

(g) Do the restrictions on travel, lodging, and meals apply to educational programs run by 
medical schools, professional societies, or other accredited organizations which are funded by 
industry, or do they apply only to programs developed and run by industry?  

The restrictions apply to all conferences or meetings which are funded by industry. The Council 
drew no distinction on the basis of the organizer of the conference or meeting. The Council felt 
that the gift of travel expenses is too substantial even when the conference is run by a non-
industry sponsor. (Industry includes all "proprietary health-related entities that might create a 
conflict of interest.")  

(h) May company funds be used for travel expenses and honoraria for bona fide faculty at 
educational meetings?  

This guideline draws a distinction between attendees and faculty. As was stated, "[i]t is 
appropriate for faculty at conferences or meetings to accept reasonable honoraria and to accept 
reimbursement for reasonable travel, lodging, and meal expenses."  

Companies need to be mindful of the guidelines of the Accreditation Council on Continuing 
Medical Education. According to those guidelines, "[f]unds from a commercial source should be 
in the form of an educational grant made payable to the CME sponsor for the support of 
programming."  

(i) May travel expenses be reimbursed for physicians presenting a poster or a "free paper" at a 
scientific conference?  

Reimbursement may be accepted only by bona fide faculty. The presentation of a poster or a free 
paper does not by itself qualify a person as a member of the conference faculty for purposes of 
these guidelines.  

(j) When a professional association schedules a long-range planning meeting, is it appropriate for 
industry to subsidize the travel expenses of the meeting participants?  

 



 

The guidelines are designed to deal with gifts from industry which affect, or could appear to 
affect, the judgment of individual practicing physicians. In general, a professional society should 
make its own judgment about gifts from industry to the society itself.  

(k) May continuing medical education conferences be held in the Bahamas, Europe, or South 
America?  

There are no restrictions on the location of conferences as long as the attendees are paying their 
own travel expenses.  

(l) May travel expenses be accepted by physicians who are being trained as speakers or faculty 
for educational conferences and meetings?  

In general, no. If a physician is presenting as an independent expert at a CME event, both the 
training and its reimbursement raise questions about independence. In addition, the training is a 
gift because the physicianôs role is generally more analogous to that of an attendee than a 
participant. Speaker training sessions can be distinguished from meetings (See 5d) with leading 
researchers, sponsored by a company, designed primarily for an exchange of information about 
important developments or treatments, including the sponsorôs own research, for which 
reimbursement for travel may be appropriate.  

(m) What kinds of social events during conferences and meetings may be subsidized by 
industry?  

Social events should satisfy three criteria. First, the value of the event to the physician should be 
modest. Second, the event should facilitate discussion among attendees and/or discussion 
between attendees and faculty. Third, the educational part of the conference should account for a 
substantial majority of the total time accounted for by the educational activities and social events 
together. Events that would be viewed (as in the succeeding question) as lavish or expensive 
should be avoided. But modest social activities that are not elaborate or unusual are permissible, 
eg, inexpensive boat rides, barbecues, entertainment that draws on the local performers. In 
general, any such events which are a part of the conference program should be open to all 
registrants.  

(n) May a company rent an expensive entertainment complex for a evening during a medical 
conference and invite the physicians attending the conference?  

No. The guidelines permit only modest hospitality. 
 

(o) If physicians attending a conference engage in interactive exchange, may their travel 
expenses be paid by industry?  

 



 

No. Mere interactive exchange would not constitute genuine consulting services.  

(p) If a company schedules a conference and provides meals for the attendees that fall within the 
guidelines, may the company also pay for the costs of the meals for spouses?  

If a meal falls within the guidelines, then the physicianôs spouse may be included.  

(q) May companies donate funds to sponsor a professional societyôs charity golf tournament?  

Yes. But it is sensible if physicians who play in the tournament make some contribution 
themselves to the event.  

(r) If a company invites a group of consultants to a meeting and a consultant brings a spouse, 
may the company pay the costs of lodging or meals of the spouse? Does it matter if the meal is 
part of the program for the consultants?  

Since the costs of having a spouse share a hotel room or join a modest meal are nominal, it is 
permissible for the company to subsidize those costs. However, if the total subsidies become 
substantial, then they become unacceptable.  

Guideline 6 Scholarship or other special funds to permit medical students, residents, and 
fellows to attend carefully selected educational conferences may be permissible as long as 
the selection of students, residents, or fellows who will receive the funds is made by the 
academic or training institution. Carefully selected educational conferences are generally 
defined as the major educational, scientific, or policy-making meetings of national, 
regional, or specialty medical associations.  

(a) When a company subsidizes the travel expenses of residents to an appropriately selected 
conference, may the residents receive the subsidy directly from the company?  

Funds for scholarships or other special funds should be given to the academic departments or the 
accredited sponsor of the conference. The disbursement of funds can then be made by the 
departments or the conference sponsor.  

(b) What is meant by "carefully selected educational conferences?"  

The intent of Guideline 6 is to ensure that financial hardship does not prevent students, residents, 
and fellows from attending major educational conferences. For example, we did not want to deny 
cardiology fellows the opportunity to attend the annual scientific meeting of the American 
College of Cardiology or orthopedic surgery residents the opportunity to attend the annual 
scientific meeting of the American Academy of Orthopedic Surgeons. However, it was not the 

 



 

intent of the guideline to permit reimbursement of travel expenses in other circumstances, such 
as when conferences or symposia are designed specifically for students, residents, or fellows.  

Funds are limited to travel and lodging expenses for attendance at major educational, scientific, 
or policy-making meetings of national, regional, or specialty medical associations.  

Guideline 7 No gifts should be accepted if there are strings attached. For example, 
physicians should not accept gifts if they are given in relation to the physicianôs prescribing 
practices. In addition, when companies underwrite medical conferences or lectures other 
than their own, responsibility for and control over the selection of content, faculty, 
educational methods, and materials should belong to the organizers of the conferences or 
lectures.  

(a) May companies send their top prescribers, purchasers, or referrers on cruises?  

No. There can be no link between prescribing or referring patterns and gifts. In addition, travel 
expenses, including cruises, are not permissible.  

(b) May the funding company itself develop the complete educational program that is sponsored 
by an accredited continuing medical education sponsor?  

No. The funding company may finance the development of the program through its grant to the 
sponsor, but the accredited sponsor must have responsibility and control over the content and 
faculty of conferences, meetings, or lectures. Neither the funding company nor an independent 
consulting firm should develop the complete educational program for approval by the accredited 
sponsor.  

(c) How much input may a funding company have in the development of a conference, meeting, 
or lectures?  

The guidelines of the Accreditation Council on Continuing Medical Education on commercial 
support of continuing medical education address this question.  

Issued 1992. Updated December 2000, June 2002, and June 2004 (Food and Drug Law Journal, 
2001;56(1):27-40). 
 
 

 



POLICY STATEMENT

Global Climate Change and Children’s
Health
Committee on Environmental Health

ABSTRACT
There is broad scientific consensus that Earth’s climate is warming rapidly and at
an accelerating rate. Human activities, primarily the burning of fossil fuels, are
very likely (�90% probability) to be the main cause of this warming. Climate-
sensitive changes in ecosystems are already being observed, and fundamental,
potentially irreversible, ecological changes may occur in the coming decades.
Conservative environmental estimates of the impact of climate changes that are
already in process indicate that they will result in numerous health effects to
children. The nature and extent of these changes will be greatly affected by actions
taken or not taken now at the global level.

Physicians have written on the projected effects of climate change on public
health, but little has been written specifically on anticipated effects of climate
change on children’s health. Children represent a particularly vulnerable group
that is likely to suffer disproportionately from both direct and indirect adverse
health effects of climate change. Pediatric health care professionals should under-
stand these threats, anticipate their effects on children’s health, and participate as
children’s advocates for strong mitigation and adaptation strategies now. Any
solutions that address climate change must be developed within the context of
overall sustainability (the use of resources by the current generation to meet
current needs while ensuring that future generations will be able to meet their
needs). Pediatric health care professionals can be leaders in a move away from a
traditional focus on disease prevention to a broad, integrated focus on sustainabil-
ity as synonymous with health.

This policy statement is supported by a technical report that examines in some
depth the nature of the problem of climate change, likely effects on children’s
health as a result of climate change, and the critical importance of responding
promptly and aggressively to reduce activities that are contributing to this change.

BACKGROUND
“Warming of the climate system is unequivocal.”1 According to the National Climatic
Data Center, all records indicate that during the past century, global surface temper-
atures have increased at a rate near 0.6°C per century (1.1°F per century); this trend
has been 3 times larger since 1976.2 Human activity, particularly the burning of fossil
fuels, has very likely (�90% probability) driven this rise by greatly increasing atmo-
spheric concentrations of carbon dioxide (CO2) and other greenhouse gases (GHGs).1

There is strong consensus among expert scientists that Earth is undergoing
rapid, global climate change,1,3 although there remains uncertainty about how
rapidly and extensively the climate will change in the future. Overall scientific
predictions agree, however, that temperatures and sea level will continue to rise
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throughout the 21st century.1,4 Even if GHG emissions
were abruptly reduced to zero, the planet would con-
tinue to warm for decades until the energy stored in the
system equilibrates.5 The possibility of reaching a tipping
point at which abrupt, large, and irreversible change
could be superimposed on current trends adds both ur-
gency and further ambiguity to the situation.6 Current
human activities are accelerating these changes, and
future human activities will affect their trajectories; the
window of opportunity for successful mitigation, there-
fore, may be very short.7 Actions made in the coming
decade will have a profound effect on global health and,
in particular, on children’s health.

DIRECTEFFECTSOFCLIMATECHANGEONCHILDREN�SHEALTH
Because of their physical, physiologic, and cognitive imma-
turity, children are often most vulnerable to adverse health
effects from environmental hazards.8 As the climate
changes, environmental hazards may shift and possibly
increase (Fig 1), and children are likely to suffer dispropor-
tionately from these changes.9 Anticipated direct health
consequences of climate change include injury and death
from extreme weather events and natural disasters, in-
creases in climate-sensitive infectious diseases, increases in
air pollution–related illness, and more heat-related, poten-

tially fatal, illness. Within all of these categories, children
have increased vulnerability compared with other groups
(see the accompanying technical report10).

INDIRECT EFFECTS OF CLIMATE CHANGE AND IMPLICATIONS
FOR FUTURE GENERATIONS
Additional effects of climate change, with profound im-
plications for the health and welfare of future generations
of children, are anticipated. Food availability could be re-
duced as land and ocean food productivity patterns shift
and species diversity declines.11 Water availability will
change and become too abundant in some regions (flood-
ing) and much reduced in others (drought).12 Coastal pop-
ulations will be forced to move because of the rising sea
level. Large-scale, forced migrations are conceivable,
driven by abrupt climate change, natural disaster, or polit-
ical instability over resource availability.13

The speed with which global GHG emissions can be
reduced will have a significant effect on the rate and
degree of warming, but even the most optimistic scenar-
ios describe continued warming into the next century.1,5

As climate change progresses, social and political insti-
tutions must respond with aggressive mitigation and
flexible adaptation strategies to preserve and protect
public health, particularly for children.

FIGURE 1
Potential effects of global climate change on child health. (Adapted from McMichael et al18 and Haines and Patz19.)
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MITIGATION AND ADAPTATION STRATEGIES
Strategies to address the effects of climate change (mit-
igation and adaptation) are concepts that focus on both
primary and secondary prevention strategies in pediatric
health care (Fig 1). Mitigation (primary prevention) in-
volves reducing GHG concentrations in the atmosphere
with the goal of reducing climate change. Adaptation
(secondary prevention) involves developing public
health strategies to minimize and, in some cases, elimi-
nate local and regional adverse health outcomes that are
anticipated from climate change.

A wide variety of governmental and nongovernmen-
tal organizations have developed detailed lists of mitiga-
tion and adaptation strategies, from international con-
ventions such as the Kyoto Protocol14 to individual
actions such as reducing automobile use.15

However, any solutions that address climate change
must be developed within the context of overall sustain-
able development (the use of resources by the current
generation to meet current needs while ensuring that
future generations will be able to meet their needs).
Given the health implications of climate change for cur-
rent and future generations of children, the disease-
prevention role for pediatric health care professionals
includes advocating for environmental sustainability.

RECOMMENDATIONS TO PEDIATRICIANS
Pediatricians are dedicated to the promotion and protec-
tion of children’s health. Climate change threatens the
health, welfare, and future of current and subsequent
generations of children. Pediatricians can incorporate
considerations of the effects of climate change on health
into their professional practice and personal lives in
many ways, including patient education, lifestyle prac-
tices, and political advocacy. Some possible approaches
might include the following.

1. Recognize and educate yourself about the links be-
tween child health and climate change. Existing an-
ticipatory guidance already incorporates many issues
that can help mitigate climate change. For example,
encouraging families and children to walk or ride
bicycles more may reduce automobile emissions.

2. Advocate for comprehensive local and national policies
that address climate change to improve the health of
children now and in the future. Educate elected officials
on the health risks to children from climate change;
write letters to the editor, attend public meetings, or
provide expert testimony. Work with local schools,
child care centers, community organizations, and busi-
nesses on projects that will help reduce GHGs. Support
policies to expand parks and green spaces, strengthen
public transport, improve sidewalks and bicycle lanes,
and create local award systems for energy-efficient busi-
nesses, buildings, organizations, and households.

3. Serve as a role model for practices that promote envi-
ronmental sustainability. Emphasize energy conserva-
tion in your workplace, encourage and model reduced
dependency on automobile travel, and consider the en-
vironmental and energy costs when making major pur-
chases for your practice or institution.

4. Help to build and support coalitions across disciplines
and institutions to search for novel, comprehensive
approaches to mitigate and adapt to climate change in
your community and region. Work with local and
state health departments to strengthen public health
infrastructure, disease surveillance and reporting, and
disaster preparedness.

5. Work to ensure that concepts related to the pediatric
health implications of climate change are part of
pediatric training and curricula.

RECOMMENDATIONS TO GOVERNMENT
Government at all levels, from the smallest municipali-
ties to the national and international levels, should im-
plement aggressive policies to halt man-made contribu-
tions to climate change and to mitigate its impact on
children’s health.

1. Develop aggressive, long-term policies to reduce the
major contributing factors to global climate change.

2. Invest in prudent and vital preparations for our public
health care systems, including immunization programs
and disease surveillance, reporting, and tracking.

3. Give specific attention to the needs of children in
emergency management and disaster response.13,16

4. Support education and public awareness of the
threats from climate change and their implications for
public and children’s health now and in the future.

5. Fund interdisciplinary research to develop, implement,
and measure outcomes of innovative strategies to both
mitigate and adapt to climate change, particularly in
areas with direct implications for children’s health.
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TECHNICAL REPORT

Global Climate Change and Children’s
Health
Katherine M. Shea, MD, MPH, and the Committee on Environmental Health

ABSTRACT
There is a broad scientific consensus that the global climate is warming, the process
is accelerating, and that human activities are very likely (�90% probability) the
main cause. This warming will have effects on ecosystems and human health,
many of them adverse. Children will experience both the direct and indirect effects
of climate change. Actions taken by individuals, communities, businesses, and
governments will affect the magnitude and rate of global climate change and
resultant health impacts. This technical report reviews the nature of the global
problem and anticipated health effects on children and supports the recommen-
dations in the accompanying policy statement on climate change and children’s
health.

INTRODUCTION
Scientists1 and governments2 concur that Earth is warming; rapid global climate
change is underway, and human activities are very likely (�90% probability) the
main cause. Adverse human health and ecosystem consequences are anticipated,3

and some are already being measured. Physicians have written on the projected
effects of climate change on public health,4,5 but little has been written specifically
about anticipated effects of climate change on children’s health.6

Children represent a particularly vulnerable group that is likely to suffer dis-
proportionately from both direct and indirect adverse health effects of climate
change.7 Pediatric health care professionals must understand the escalating nature
of these threats, anticipate their effects on children’s health, and participate as
children’s advocates for strong mitigation and adaptation strategies now and at all
levels, from local to global.8 This technical report examines both direct and indirect
threats to children’s health and futures related to climate change.*

NATURE OF THE GLOBAL PROBLEM
“Warming of the climate system is unequivocal, as is now evident from observations
of increases in global average air and ocean temperature, widespread melting of snow
and ice, and rising global mean sea level.”1 According to the National Climatic Data
Center, all records indicate that during the past century, global surface temperatures
have increased at a rate near 0.6°C per century (1.1°F per century), but the trend has
been 3 times larger since 1976.9 The results of this warming on regional climate are not
uniform. In general, land-surface temperatures are increasing faster than sea-surface
temperatures.9 The climate in latitudes between 40°N and 70°N is warming more
quickly than that in lower latitudes, and some areas (eg, the southeastern United
States) are actually cooling. Changes in precipitation that occur with climate change
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are also nonuniform.10 Since 1900, precipitation has in-
creased 5% globally, but it has increased 0.5% to 1% per
decade in northern midlatitudes and decreased 0.3%
per decade in subtropical latitudes.11 In contrast,
snowfall in the northern hemisphere has decreased by
10% since 1966.11

Examples of the effects of climate change have been
widely reported.11 Glaciers are in rapid retreat, and Arc-
tic sea ice is melting.12 As a result of thermal expansion,
sea level has increased 1 to 2 mm/year over the past 100
years.11 Oceans are acidifying as atmospheric carbon di-
oxide (CO2) is absorbed by the marine buffer system.13

Ecosystems and individual species are being affected in a
variety of ways.14 Changes in temperature affect the
density and range of species; natural history traits such
as migration, flowering, and egg laying; morphology
such as body size and behavior; and genetic frequency
shifts. In an analysis of 143 studies that span decades of
observation,15 more than 80% of 1468 species (mollusks
to mammals and grasses to trees) are currently showing
significant changes in temperature-sensitive species traits.

There is strong consensus among expert scientists that
Earth is undergoing rapid, global climate change,1,16 al-
though there remains uncertainty about how rapidly
and extensively the climate will change in the future.
Given the range of possibilities, the Intergovernmental
Panel on Climate Change has developed a suite of sce-
narios for different levels of mitigation and adaptation in
response to anthropogenic (man-made) global climate
change; all their cases predict that temperatures and sea
level will continue to rise throughout the 21st century.17

Recent analyses describe thermal inertia in Earth’s cli-
mate system such that even if greenhouse gas (GHG)
emissions were abruptly reduced to zero, the planet
would continue to warm for decades until the energy
stored in the system equilibrates.18 The possibility of
reaching a tipping point at which abrupt, large, and
irreversible change could be superimposed on current
trends adds both urgency and further ambiguity to the
situation.19 In this context, it is critical to understand that
current human activities are accelerating climate change
and that future human activities will affect their trajec-
tories.20

ANTHROPOGENIC CAUSES OF THE CHANGE
The greenhouse effect is necessary to life on Earth as we
know it (Fig 1). Without heat-trapping GHGs such as
water vapor, CO2, and other natural components of the
atmosphere, Earth would be a lifeless, frozen planet
(average temperature: �18°C) instead of the diverse
biosphere we know today.11 Since the onset of the in-
dustrial age, however, human activity has dramatically
enhanced the greenhouse effect by rapidly adding large
amounts of GHGs to the atmosphere (Table 1 [note that
the United States leads total country and per-capita
emissions]). Three GHGs, CO2, methane, and nitrous

oxide, are responsible for approximately 88% of the
anthropogenic influences that enhance the greenhouse
effect and have increased 35%, 155%, and 18%, respec-
tively, since 1750 (the beginning of the industrial era).21

Rates of increase in GHGs are accelerating, up 20% since
1990.

CO2 is the most important GHG and is responsible for
more than 60% of human-enhanced increases and more
than 90% of rapid increase in the past decade.21 Most
CO2 emissions are from the burning of fossil fuels such as
coal, oil, and gas. Rising CO2 is also related, to a lesser
extent, to deforestation, which eliminates an important
carbon sink (carbon sinks are reservoirs that absorb or
take up released carbon from another part of the carbon
cycle; the 4 major sinks on the planet are the atmo-

FIGURE 1
The greenhouse effect. Energy from the sun drives Earth’s weather and climate and heats
its surface; in turn, the earth radiates energy back into space. Atmospheric greenhouse
gases (water vapor, CO2, and other gases) trap some of the outgoing energy, retaining
heat somewhat like the glass panels of a greenhouse. Without this natural “greenhouse
effect,” temperatures would be much lower than they are now, and life as known today
would not be possible. Instead, thanks to GHGs, Earth’s average temperature is a more
hospitable 60°F. However, problems may arise when the atmospheric concentration of
GHGs increases. (Source: US Environmental ProtectionAgency [http://yosemite.epa.gov/
oar/globalwarming.nsf/content/climate.html].)

TABLE 1 2004 Carbon Dioxide Emissions From Fossil Fuel

Region and Countrya Total Emissions,
Million Metric Tons

Emissions Per
Capita, Metric Tons

North America 6886.88 15.99
United States 5912.21 20.18

Central and South America 1041.45 2.35
Europeb 4653.43 7.96
Eurasiab 2550.75 8.88
Russia 1684.84 11.70

Middle Eastb 1319.70 7.24
Africab 986.55 1.13
Asia and Oceania 9605.81 2.69
China 4707.28 3.62
India 1112.84 1.04
Japan 1262.10 9.91

World Total 27 043.57 4.24
a Itemized if country’s emissions exceed 1000 million metric tons.
b No single country in the region exceeds 1000 million metric tons.
Source: Energy Information Administration (www.eia.doe.gov/environment.html).
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sphere, the terrestrial biosphere [eg, trees and freshwa-
ter systems], oceans, and sediments).21 Currently, the
atmosphere contains approximately 370 ppm of CO2,
which is the highest concentration in 420 000 years and
perhaps as long as 2 million years.11 Estimates of CO2

concentrations at the end of the 21st century range from
490 to 1260 ppm, or a 75% to 350% increase above
preindustrial concentrations.11

The importance of the magnitude of GHG emissions is
linked to the rate of release. In the distant geologic past,
similar concentrations of atmospheric CO2 have oc-
curred, but they accumulated over a 10 000-year period,
allowing for the slow, global biogeochemical cycles to
adjust to the increases. Current emissions are being
added to the atmosphere at 300 times this rate.11 This
confluence of speed and quantity of emissions has cre-
ated the current, unprecedented rapid climate change.

CLIMATE CHANGE–ASSOCIATED HEALTH EFFECTS ON
CHILDREN
Human health is affected by the condition of the physical
environment.22 Because of their physical, physiologic,
and cognitive immaturity, children are often most vul-
nerable to adverse health effects from environmental
hazards.23 As the climate changes, environmental haz-
ards will change and often increase, and children are
likely to suffer disproportionately from these changes.8

Anticipated health threats from climate change include
extreme weather events and weather disasters, increases
in certain infectious diseases, air pollution, and thermal
stress. Within all of these categories, children have in-
creased vulnerability compared with other groups. These
direct health threats are discussed in this section, with an
emphasis on children in the United States.24 Indirect
threats are discussed briefly in “Long-term and Indirect
Climate Change-Associated Health Threats to Children”
below.

ExtremeWeather Events andWeather Disasters
The Intergovernmental Panel on Climate Change pre-
dicts that it is “likely” or “extremely likely” that climate
change will cause increased frequency and intensity of
extreme weather events and weather disasters.25 Often,
these events are categorized as floods, storms, and
droughts. Floods represented 43% of weather-related
disasters between 1992 and 2001 and are the most fre-
quent weather-related disaster. Although less prevalent,
droughts and their associated famines are the most
deadly weather-related disasters.3 Developed countries
such as the United States have systematically increased
the risk to populations from flood events by developing
coastlines and flood plains. In the United States, hurri-
canes and tornadoes may be the most dramatic and
visible weather disasters. Evidence suggests that the fre-
quency of category 4 and 5 hurricanes has increased
over the past 30 years, but the observation period is still

too short to attribute this change to increased sea-surface
temperature and climate change with high confidence.26

The health consequences associated with extreme
weather events include death, injury, increases in infec-
tious diseases, and posttraumatic mental health and be-
havior problems.27 Few studies have specifically exam-
ined such consequences in children. Globally, 66.5
million children annually were affected by disasters be-
tween 1990 and 2000.28 Children everywhere are at risk
of injury and death from storms and floods.29 In the
developed world, infectious disease outbreaks follow
natural disasters when sanitation, sewage treatment,
and water-purification plants become damaged or over-
whelmed, refrigeration and cooking facilities are dis-
rupted, and people are unusually crowded in temporary
shelter. These outbreaks are usually mild and well con-
trolled, which is in contrast to the aftermath of similar
catastrophes in developing nations, where disease out-
breaks can be deadly.24 Mosquito-borne and other vec-
tor-borne illnesses may also be increased when storms or
floods create large amounts of standing water suitable
for breeding. Mental and emotional distress documented
for children and adolescents after weather disasters in-
clude posttraumatic stress disorder and high rates of
sleep disturbance, aggressive behavior, sadness, and sub-
stance use/abuse.29 Some studies have suggested that
children have more persistent symptoms than adults
who experience the same disaster,30 but more studies
specific to children’s experience are required.31 Commu-
nity support services32 and early therapeutic interven-
tion and postdisaster counseling33,34 can significantly re-
duce the medium- and long-term mental health burden
on children. Experiences with Hurricane Katrina dem-
onstrated the difficulties with tracking children’s where-
abouts, keeping children and caregivers together, and
special needs of hospitalized infants and children during
and after major natural disasters.35

Infectious Diseases
Globally, infectious diarrhea is the second-leading cause
of death in young children; water-borne gastroenteritis
is projected to increase under conditions of global warm-
ing. Currently, the World Health Organization estimates
that, approximately 1.62 million children younger than
5 years die of diarrhea annually, and most cases are
attributable to contaminated water.36 Although children
in developed countries are unlikely to die of water-borne
infections, they may suffer illness that is attributable
indirectly to climate change. Events associated with El
Nino serve as a model for global warming by altering
weather for periods of several years in the direction of a
hotter climate. During El Nino events, rates of hospital-
izations of children for diarrhea increase.37 (In 1 study,
the rate of hospitalizations of children for diarrhea in-
creased 8% per degree centigrade of temperature in-
crease.38) Water-borne disease outbreaks in the United
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States exhibit a positive correlation with excess precipi-
tation events, which are likely to increase with climate
change; over a 45-year period, 68% of water-borne ill-
ness outbreaks have been associated with precipitation
above the 80th percentile.39 Foodborne illness correlates
positively with ambient temperature and is also likely to
increase as the climate warms.37,40,41

Vector-borne infections are affected by climate
change.42 Both the hosts (eg, rodents, insects, snails) and
the pathogens (eg, bacteria, viruses, parasites) can be
sensitive to climatic variables such as temperature, hu-
midity, and rainfall. The ability to predict disease rates
related to climate change is complicated by a large num-
ber of additional variables such as topography, land use,
urbanization, human population distribution, level of
economic development, and public health infrastruc-
ture.43 There is no easy formula that predicts climate
change–related infection risk with confidence.

Malaria is a climate-sensitive vector-borne illness to
which children are particularly vulnerable. According to
the World Health Organization, malaria currently causes
350 million to 500 million illnesses annually and more
than 1 million deaths.44 Because they lack specific im-
munity, children experience disproportionately high
levels of both morbidity and mortality from malaria;
75% of malaria deaths occur in children younger than 5
years. The young are also more susceptible to cerebral
malaria, which can lead to lifelong neurologic damage in
those who survive. In areas of sub-Saharan Africa, the
death rate from malaria in children 0 to 4 years of age is
9.4 in 1000 vs 0.13 in 1000 in those older than 14
years.45 More than 3 billion people live in malaria-prone
areas today. Climate change is expanding the range of
host mosquitoes to higher altitudes and higher latitudes,
and warmer temperatures speed the development of the
parasite within the host vector.46 Small children will be
most affected by the expansion of malaria zones and the
success or failure of societal response to this change.

Three vector-borne diseases that affect the United
States illustrate ways in which climate change can en-
hance disease burden: West Nile virus infection, Lyme
disease, and hantavirus pulmonary syndrome.

West Nile virus infection was first reported in the
United States in New York in 1999. Although it is still
not known how it entered the United States, once in-
troduced, it spread rapidly. A series of warm winters
failed to kill the mosquito vectors. Warmer summers
amplified the life cycle of the mosquitoes and increased
the viral load. Drought and rain cycles, particularly
as they affected urban landscapes, increased the contact
of the bridging mosquito vectors with birds and hu-
mans.46 Human populations with no herd immunity
were highly susceptible to infection. In 1999, there were
62 human cases of West Nile virus infection, all reported
from New York state. In 2003, there were 9862 human
cases reported from 45 states and the District of Colum-

bia.47 Although this infection is primarily of concern for
the elderly rather than children, the rapid spread illus-
trates the challenge of infection control in a warming
climate.

The prevalence of Lyme disease has been increasing
in the United States since it became a reportable disease
in 1992.48 The geographic distribution of Ixodes species
ticks, the vectors for this bacterial infection, is expanding
as well. Researchers in Sweden have documented a cor-
relation between the expanding range for Ixodes ticks
and climate change.49 Children 5 to 14 years of age and
adults 50 to 59 years of age are most likely to contract
the illness. Lyme disease, although rarely fatal, occasion-
ally causes long-term morbidity and represents another
example of a disease that is likely to increase further as
the climate warms.

Finally, the 1993 outbreak of hantavirus pulmonary
syndrome in the southwest United States has been
linked to the El Nino conditions of 1991–1992, with
increased rainfall and pine nut production, which fa-
vored population growth among rodent vectors.50 With a
case fatality rate of 36%,51 it is of concern that warmer
climates may enhance vector populations further. As
with most infectious diseases, human adaptations can
reduce exposure risk and disease burden.52

Ambient Air Pollution
Air pollution is well established as a short-term contrib-
utor to hospital use53 and premature death. Air pollut-
ants such as fine particulates, nitrogen oxides, sulfur
oxides, and ozone are likely to increase as countries
adapt to hotter temperatures by using more energy to
drive air conditioning and fans. The anticipated global
population of 9 billion by 2050 will also be associated
with increased energy demands, which, if met by burn-
ing more fossil fuels, will exacerbate both ambient air
pollution and GHG emissions.54 Children are especially
vulnerable to both short-term illness and long-term
damage from ambient air pollution, because their lungs
are developing and growing, they breathe at a higher
rate than adults, and they spend more time outdoors
engaging in vigorous physical activity.55 Air pollution
(such as ozone and particulate matter) causes respiratory
and asthma hospitalizations, school absences, increased
respiratory symptoms, and decrements in lung func-
tion.55 Formation of ozone, in particular, is known to
increase with increasing temperature, even without in-
creases in the precursor primary pollutants (volatile or-
ganic hydrocarbons and oxides of nitrogen).56 Children
who are active in outdoor sports in communities with
high ozone are at increased risk of developing asthma.57

In addition, high levels of particulate matter and other
copollutants affect the ability of children’s lungs to grow
regardless of history of asthma.58 Rates of preterm births,
low birth weight, and infant mortality are increased in
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communities with high levels of particulate air pollu-
tion.55

A second change that is being observed is the tem-
perature-related increases in pollen production and
other aeroallergens in some regions and some cities.
Increased temperature causes increases in amounts of
pollens produced by some plants59 and can also affect
spatial distribution and density of plants, fungi, and
molds that produce aeroallergens.60 To the extent that
exposure to aeroallergens contributes to the incidence,
prevalence, and severity of asthma, atopy, and other
respiratory disease, climate change will affect the pattern
of disease in children. Some investigators have argued
that part of the current global increase in childhood
asthma can be explained by increased exposure to
aeroallergens driven by climate change.61

Thermal Stress
For all organisms, there exists a range of ideal tempera-
ture above and below which mortality increases. Hu-
mans are no exception, although temperature-mortality
relationships vary significantly by latitude, climatic zone,
and level of socioeconomic development.3 As ambient
temperatures increase, the frequency of heat waves will
increase. It is expected that there will be fewer cold-
related deaths in a warmer world,62 but whether this will
offset the expected increase in heat-related deaths is
unknown. Populations that live in temperate climates,
such as in the United States and Europe, are likely to be
hard hit initially, because global warming is most dra-
matic in these latitudes and there has been little time for
populations to acclimatize to changes in temperature.
Observations on heat and mortality have been reported
for decades63 and have gained recent attention with the
heat waves of 2003 in Europe64 and of 2006 in Europe
and North America.63,65 Heat-related deaths and hospi-
talizations are most common in the elderly, especially if
they are ill.66,67 One study has found that infants and
young children may represent a second, albeit smaller,
higher-risk group,68 but effects on children have not
been studied adequately. In addition, children spend
more time outside, especially playing sports in the heat
of the afternoon, which puts them at increased risk of
heat stroke and heat exhaustion.69 Increased outdoor
time during hot weather may also put children at in-
creased risk of UV radiation–related skin damage, in-
cluding basal cell carcinoma and malignant melanoma.70

Some data indicate that heat-related mortality in the
United States has decreased in recent years, in part as-
sociated with increasing percentage of homes with air
conditioners.71 It is currently unknown how effective
adaptation and acclimatization will be in preventing ex-
cess heat-related deaths and illness.72,73

LONG-TERM AND INDIRECT CLIMATE CHANGE-ASSOCIATED
HEALTH THREATS TO CHILDREN
Long-term and indirect effects on children’s health from
climate change will depend on how the climate contin-
ues to change over the next decades and what sorts of
mitigation and adaptation strategies are adopted now.17

How quickly and comprehensively GHG emissions can
be stabilized and then reduced will have a significant
effect on the rate and degree of warming, but even the
most optimistic scenarios describe continued warming
through the end of this century.17 Food availability may
be affected as land and ocean food-productivity patterns
shift.74 Water availability may change and become much
reduced in some regions, including during summer in
the snow run-off–dependent American west coast.75

Coastal populations will be forced to move because of
rises in sea level, and massive forced migrations, driven
by abrupt climate change, natural disaster, or political
instability over resource availability, are conceivable.24

In addition, world population is expected to grow by
50% to 9 billion by 2050, which would place additional
stress on ecosystem services and increase the demand for
energy, fresh water, and food.54 As these changes evolve,
social and political institutions will need to respond with
aggressive mitigation strategies and flexible adaptation
strategies to preserve and protect public health, particu-
larly for children.

MITIGATION AND ADAPTATION STRATEGIES
Strategies to address the effects of climate change,
known as mitigation and adaptation, are concepts that
parallel the focus on both primary and secondary pre-
vention strategies in pediatric health care. These strate-
gies are discussed briefly here. The prevention or mini-
mization of the effects of climate change on children’s
health is beyond the control of an individual pediatri-
cian. Yet, pediatricians can play important public roles as
advocates by individual example and through commu-
nity participation, political involvement, or collective
advocacy at the local, state, and national levels.76,77

Broadly, mitigation policies (Table 2) for reduction of
atmospheric GHG include reducing emissions through
energy efficiency and use of renewable energy sources,
increasing carbon sinks by forest preservation and refor-
estation, and development of GHG-capture and -seques-
tration technologies (carbon sequestration is the fixation
of atmospheric CO2 in a carbon sink through an active
process). Adaptation involves developing public health
strategies to minimize adverse health outcomes that are
anticipated from climate change. These strategies in-
clude improved disease surveillance and reporting, im-
proved weather forecasting and early warning systems,
advanced emergency management and disaster-pre-
paredness programs, development and dissemination of
appropriate vaccines and medicines, and public health
education and preparedness. Category-specific examples
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can be found at www.grida.no/climate/ipcc�tar/wg2/
646.htm#tab18-2. These adaptation strategies include
policy and legislative actions, engineering responses, and
personal behavior change.

Effective implementation of mitigation and adapta-
tion strategies must involve actions from the global to
local levels by governments, corporations, communities,
and individuals. Furthermore, climate change is part of
generalized global change, which includes population
growth, land use, economic change, and evolving tech-
nology; all have effects on individual human and public
health (Fig 2). Any solutions that address climate change
must be developed within the context of overall sustain-
able development (the use of resources by the current
generation to meet current needs while ensuring that

future generations will be able to meet their needs).
Protecting the health of current and future generations
requires a fundamental shift in thinking for health pro-
fessionals78; pediatricians, as advocates for children’s
health, can be leaders in a move away from a traditional
focus on disease prevention to a broader, more inte-
grated focus that encompasses sustainability as synony-
mous with health. Given the health implications for
current and future generations of children, the disease-
prevention role for pediatric health care professionals
includes advocating for environmental sustainability.

SUMMARY
This technical report describes the broad scientific
consensus that man-made climate change has begun

TABLE 2 Some Examples of Mitigation Strategies

International National and State Community Business, Nonprofits,
Professional Societies

Individuals

Reduce emissions and
increase use of
renewable energy

Impose carbon-emissions
caps by treaty

Create GHG inventory LEED certification of public
buildings

Energy audit of office
and work toward
LEED certificationa

Drive less, use public
transport, carpool

sources Support clean, renewable
technologies in
developing countries

Impose carbon-emissions caps
at national and/or state
level

Energy audits and renovations
for all public buildings

Reward carpoolers or
employees who use
public transport or
walk/bike to work

Use vehicles that get
the highest gas
mileage

Support research,
development, and use
of clean, renewable
fuels

Increase solar, wind, energy-
efficient biofuels, and other
renewable energy sources

Efficient lighting in public
spaces

Promote energy
conservation

Perform energy audit
of home or
business and
make associated
changes

Promote energy
conservation

Invest in research,
development, and use of
clean, renewable fuels

Reward businesses and home
owners for energy
efficiency

Buy Energy Star office
equipment

Buy Energy Star
appliances

Raise corporate average fuel
efficiency standards for
vehicles

Maximize public transport,
ticket idling cars, tax
individual parking spaces,
create bike lanes, and
enforce high-occupancy
vehicle lanes

Support telecommuting
and flexible hours

Buy local foods

Promote energy conservation Develop sustainability awards Video and
teleconference
meetings

Engage in energy-
conservation
efforts

Augment public
transportation options

Promote energy conservation Consider buying carbon
offsets for travel to
meetingsb

Switch to compact
fluorescent bulbs

Increase (protect)
sinks

Arrest deforestation Identify, protect, and restore
carbon sinks

Plant trees Increase green space Plant trees and
shrubs

Restore forests and
wilderness

Protect national forests and
wilderness areas

Reward construction of green
roofs

Add plants and trees in
parking areas

Support parks and
greenways

Build parks and green space
Carbon trapping and
sequestration

Support research and
development

Support research and
development

Support research and
development

Support research and
development

Support through
personal
investments

This information here is not exhaustive. Many strategies have been proposed and overlap among sectors. Additional information can be found at www.grida.no/climate/ipcc�tar/wg3/index.htm,
http://epa.gov/climatechange/wycd/index.html, and www.princeton.edu/�cmi.
LEED indicates Leadership in Energy and Environmental Design.
a The LEED Green Building Rating System is a nationally accepted benchmark for the design, construction, and operation of high-performance green buildings. LEED gives building owners and
operators the tools they need to have an immediate and measurable impact on their building’s performance. LEED promotes a whole-building approach to sustainability by recognizing
performance in 5 key areas of human and environmental health: sustainable site development, water savings, energy efficiency, materials selection, and indoor environmental quality.
b Reduction of individual GHGproduction can be accomplished by buying carbon offsets whereby, in this principle, an individual or business can pay someone to reduce or removeGHGproduction
in that company’s name. For example, if a company agrees to buy 10 tons of carbon offsets, the seller guarantees that 10 fewer tons of GHG will enter the atmosphere.
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and is accelerating. The major cause of this change is
the rapid release of CO2 from burning of fossil fuel. All
predictions indicate that climate change will continue
for at least a century, but the trajectory of that change
depends on human responses. There are anticipated
effects on human health from extreme weather
events, infectious diseases, air pollution, and heat
stress. Although little research thus far has concen-
trated on the pediatric age group, it is likely that
children will suffer disproportionately from climate
change.6 Furthermore, the state of the world of future
children is uncertain and depends on actions taken to
mitigate and adapt to climate change and other global-
scale trends. Pediatric health care professionals are in
an ideal position to advocate for action, not only to
address climate change but also, more broadly, to
ensure sustainability. Specific recommendations for
pediatricians and governments are enumerated in the
American Academy of Pediatrics policy statement79 on
climate change and children’s health, which accom-
panies this technical report.
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FEDERATION OF PEDIATRIC ORGANIZATIONS 

Graduate Medical Education and Pediatric Workforce 
Issues and Principles 

Task Force on Graduate Medical Education Reform 

The following principles were crafted by a special 
Task Force on GME convened by the American Acad- 
emy of Pediatrics to develop policies and principles 
concerning GME and pediatric workforce issues. The 
Task Force met in the Washington office of the Acad- 
emy on September 4,1993. These principles have been 
reviewed at a meeting on September 9, 1993, revised 
and approved by the Federation of Pediatric Orga- 
nizations. The Federation component organizations 
include: the Ambulatory Pediatric Association; 
American Academy of Pediatrics; American Board 
of Pediatrics; American Pediatric Society; Associa- 
tion of Medical School Pediatric Department Chair- 
men; Association of Pediatric Program Directors; 
and Society for Pediatric Research. These principles 
represent the consensus opinion of the American 
pediatric community comprising both academic and 
practicing physicians and residents. 

specialists (in the face of existing shortages) due to the 
complex illnesses faced by children and adolescents- 
congenital anomalies, pediatric AIDS, derivatives of 
substance abuse, etc. Some pediatric fellowship 
training-such as general academic pediatrics, ado- 
lescent medicine, behavioral pediatrics, developmen- 
tal pediatrics-is often undertaken to enhance the 
pediatricianôs ability to provide optimal primary 
care services and many graduates of such programs 
actually practice primary care. 

OVERVIEW 

Population and incidence of disease limit the num- 
bers of pediatric subspecialty patients and, because of 
this, the number and distribution of subspecialists the 
country needs. There is currently an acute shortage of 
certain pediatric subspecialties (i.e., pediatric gastro- 
enterologists, pediatric hematologist/oncologists and 
pediatric endocrinologists). In contrast to adult spe- 
cialists, pediatric subspecialists are not usually found 
in private practice. 

The United States is presently poised to enact a uni- 
versal health care program that could include the cov- 
erage of an additional 12 million children and ado- 
lescents. The passage of such a proposal might 
eliminate financial barriers to needed health care for 
many children and generate an increase in demand 
for primary care physicians. These children and ado- 
lescents will need quality health care, the provision of 
which is very complex. Pediatricians are the most ap- 
propriate providers of primary care for infants, chil- 
dren and adolescents. Today, nearly two-thirds of 
office (physician) visits made by children aged 5 years 
and younger are to pediatricians. 

NATIONAL HEALTH CARE WORKFORCE 
COMMISSION 

The federated pediatric community recommends 
that an independent National Health Care Workforce 
Commission be established, insulated from the po- 
litical process and with broad representation from the 
primary care community, including pediatrics. This 
National Health Care Workforce Commission would 
be responsible for: 

There is presently a national shortage and geo- 
graphic maldistribution of pediatricians the effects of 
which could be acutely aggravated by health care re- 
form. The federated pediatric community agrees that 
there is a need for increased support for primary care 
specialties as a whole, and pediatrics in particular. In 
contrast to adult medicine and surgery, the over- 
whelming majority of pediatricians practice primary 
care medicine; less than 20 percent of certified pedia- 
tricians are certified in subspecialties and even fewer 
are practicing subspecialties exclusively. Currently, 
and for the past decade, over 60 percent of graduating 
pediatric residents still choose to enter primary care. 

l projecting the aggregate need of the medical care 
workforce for the health care delivery system; 

l determining the necessary number of residency 
positions on a national basis (including the number 
of International Medical Graduates (IMGs)) and 
maintaining the appropriate number of generalists 
and subspecialists; 

l allocating residency positions by specialty and sub- 
specialty with regard to medical personnel and 
population needs; 

l implementing appropriate incentives to reinforce 
the selection of primary care; 

l conducting on-going research that will ensure the 
availability of appropriate data on which to base 
workforce decisions; 

It is important to recognize the need for training of l evaluating and monitoring the efficacy of all rec- 
pediatric generalists and pediatric subspecialists to ommendations and their implementation; ensur- 
meet the unique clinical, research and educational ing that the process allows for flexibility, particu- 
needs of child and adolescent populations in the next larly during the transition period; and reevaluating 
century. There will be an increased demand for sub- recommendations as appropriate. 
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The federated pediatric community recommends 
that this independent and autonomous National 
Health Care Workforce Commission have features of 
both the Federal Reserve Board and the Defense Base 
Closure and Alignment Commission. The statute cre- 
ating this National Workforce Commission would re- 
quire that its recommendations be sent to the Presi- 
dent for approval or disapproval, and then require the 
Congress to take an ñupò or ñdownò vote on its pack- 
age of recommendations without amendment. Its 
decisions, if accepted in this manner, are binding as 
statute. 
The composition of the National Commission 

should be balanced and should reflect the entire pri- 
mary care community as well as include representa- 
tion from non-primary care disciplines. Its member- 
ship should include practicing physicians, medical 
educators, allied health professionals, i.e., nurse 
practitioners and physicians assistants, hospital 
administrators and consumers. 
The federated pediatric community believes that 

training and service needs should be disconnected. 
Therefore, distribution of residency training positions 
should be based on the quality of the training pro- 
gram. However, until there is appropriate distribu- 
tion of training positions based on quality and pri- 
mary care/specialty needs, we recognize that some 
service issues must still be considered. 
The federated pediatric community believes that 

the ACGME and the RRC should maintain their cur- 
rent function and focus on quality, and should not 
be involved in the allocation of residency training 
positions. 

ALLOCATION OF GME SLOTS 
The principal goal of the federated pediatric com- 

munity is to increase the number of primary care 
pediatricians. We support the need to prepare more 
generalists. Accordingly, whatever mechanism for al- 
locating residency positions is selected must assure 
that there are at least as many residency positions in 
pediatrics as currently exists. We recognize the need 
to decrease the total number of GME training slots 
overall, while simultaneously increasing the number 
of primary care slots. However, reliable data for 
projecting future physician need are not available, 
particularly the need for pediatric generalists and 
subspecialists. 
While the goal of limiting the number of filled first 

year resident positions to 110 percent of the number 
of US medical school graduates may be a reasonable 
initial target, the federated pediatric community be- 
lieves that the National Health Care Workforce Com- 
mission should ultimately establish the total number 
of residency positions, including IMGs. 

The federated pediatric community supports the 
limitation of residency positions only if it is imple- 
mented subsequent to the allocation of slots across 
specialties and pursuant to the recommendations of 
the National Health Care Workforce Commission. 
The pediatric community is deeply concerned that, in 
some parts of the country, IMGs currently provide a 
significant portion of pediatric care especially in ur- 
ban hospitals in under-served communities. In these 

communities, ImGs may provide more than 50 per- 
cent of care, The health of children in these commu- 
nities must not be compromised by the reduction of 
residency positions while awaiting alternative health 
care providers. 
The federated pediatric community believes the 

phasing in period, accompanied by transition fund- 
ing, is vitally important to hospitals that lose a larger 
percentage of their residency positions through the 
allocation process or with the assignment of residents 
to ambulatory care sites. 

PAYMENT FOR GME 
The federated pediatric community concurs with 

the Physician Payment Review Commissionôs (PPRC) 
1993 Annual Report to Congress in its support of the 
concept that ñall payers should share the costs of 
graduate medical education.ò 
Within the limits of the national goals established 

by the National Commission, the pediatric commu- 
nity is in favor of maintaining as much flexibility of 
choice by resident applicants as possible. Operating 
under the allocation of residency slots established by 
the National Health Care Workforce Commission, the 
federated pediatric community supports a continua- 
tion of the current matching system. 
One option to assist in assuring a distribution of 

residency specialties that will meet the future health 
needs of the nation is to explore the use of a voucher/ 
certificate system given to medical students in con- 
junction with the National Resident Matching Pro- 
gram as suggested in a 1985 Report by the Task Force 
on Academic Health Centers of The Commonwealth 
Fund. Alternatively, funds could be allocated directly 
to programs or to regional or local consortia as pro- 
posed by the PPRC and the Council on Graduate 
Medical Education. Any one of these proposals would 
help assure that monies for medical education are 
used for that purpose. 
Whatever the mechanism, it is preferable that the 

funds are allocated in a manner that facilitates the 
training of primary care physicians, including ex- 
panding the training venues outside of the hospital 
setting. 

INCENTIVES, INCLUDING WEIGHTING OF 
PRIMARY CARE POSITIONS 

The federated pediatric community believes that 
primary care residents should receive total compen- 
sation that is equal to or greater than other residency 
positions in the institution. 
The federated pediatric community believes that 

the use of differential weights in calculating payments 
for primary care residency positions could provide an 
incentive for teaching institutions to increase the 
number of primary care residency positions. How- 
ever, these weights must be large enough to encour- 
age the development of additional primary care po- 
sitions and education sites outside of the teaching 
hospital. Funding must be specifically designated for 
this purpose. 
This short term strategy must be accompanied by 

long term incentives for medical students, residents, 
and physicians (especially under-represented minor- 
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ity groups) to choose primary care. A full array of 
support for primary care should be considered in- 
cluding: expansion of the National Health Services 
Corp; continuation and expansion of primary care 
training programs, such as Title VII; loan forgiveness 
in return for practicing in identified under-served ar- 
eas; loan repayment based on a percentage of earn- 
ings; forbearance and deferment of low interest loans 
for entering primary care; development and imple- 
mentation by all payers of a pediatric RBRVS and in- 
creased payment for pediatric services; increased 
funding for primary care research and other system- 
wide supports for pediatric and other primary care 
specialties including the reduction in administrative 
burden to primary care physicians. 

RETRAINING 

Unlike adult medicine and surgery, retraining for 
pediatricians is not a significant issue because all pe- 
diatricians are initially trained as generalists and 
some take additional training in a subspecialty. Re- 
newal of subspecialty certification in pediatrics also 
requires recertification in general pediatrics. How- 
ever, the federated pediatric community strongly be- 
lieves that the setting of standards for retraining other 
specialists in fields which include the care of children 
must involve the federated pediatric community. This 
is to ensure that the same quality of care is provided 
to all children and adolescents. 

CONCLUSION 

The Federation of Pediatric Organizations supports 
designing a program to ensure quality health care to 
all children by developing appropriate guidelines and 
funding for GME. 

FEDERATION OF PEDIATRIC ORGANIZATIONS 

The Ambulatory Pediatric Association (APA) is an organiza- 
tion of individuals dedicated to research, education and service in 

general pediatrics addressing the needs of children and their 
families. 

The American Academy of Pediatrics (AAP) is an organization 
of 47,000 physicians dedicated to health, safety and well-being of 
infants, children, adolescents and young adults. 

The American Board of Pediatricsô CABiô) purpose, through the 
certification process, is to provide assurance to the public and to 
the medical profession that a certified pediatrician has successfully 
completed an accredited education program, an evaluation, in- 
cluding an examination, and possess the knowledge, skills, and 
experience requisite to the provision of high-quality care in 
pediatrics. 

The American Pediatric Society (Alôs) is an organization 
bringing together academic pediatricians for the advancement of 
the study of child health and illness, for the promotion of health 
and the prevention of illness, and for the advancement of pediat- 
ric education and research, and for the recognition of those who 
by their contributions to pediatrics, have aided in its advance- 
ment. 

The Association of Pediatric Program Directors (APPD) is an 
organization of individuals responsible for residency training 
programs in pediatrics. The mission of the Association is to 
advance and enhance the graduate medical education of pedia- 
tricians. 

The Association of Medical School Pediatric Department 
Chairmen (AMSPDC) is an organization of chairs of medical 
school pediatric departments who are responsible for the conduct 
of teaching, patient care, research and service within American 
medical schools and their clinical services. 

The Society for Pediatric Research (SPR) is an international 
society for scientists whose purpose is to encourage investigation 
of a broad range of areas involving the health and well being of 
children. 
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Policy Statement—Guidance for the Administration of
Medication in School

abstract
Many children who take medications require them during the school
day. This policy statement is designed to guide prescribing health care
professionals, school physicians, and school health councils on the
administration of medications to children at school. All districts and
schools need to have policies and plans in place for safe, effective, and
efficient administration of medications at school. Having full-time li-
censed registered nurses administering all routine and emergency
medications in schools is the best situation. When a licensed regis-
tered nurse is not available, a licensed practical nurse may administer
medications. When a nurse cannot administer medication in school,
the American Academy of Pediatrics supports appropriate delegation
of nursing services in the school setting. Delegation is a tool that may
be used by the licensed registered school nurse to allow unlicensed
assistive personnel to provide standardized, routine health services
under the supervision of the nurse and on the basis of physician guid-
ance and school nursing assessment of the unique needs of the indi-
vidual child and the suitability of delegation of specific nursing tasks.
Any delegation of nursing duties must be consistent with the require-
ments of state nurse practice acts, state regulations, and guidelines
provided by professional nursing organizations. Long-term, emer-
gency, and short-term medications; over-the-counter medications; al-
ternative medications; and experimental drugs that are administered
as part of a clinical trial are discussed in this statement. This state-
ment has been endorsed by the American School Health Association.
Pediatrics 2009;124:1244–1251

INTRODUCTION

School boards and districts are responsible for policies and proce-
dures for administration of medications to students who require them
during the school day. The health circumstances that require medica-
tion are diverse. Medical advances have enabled many students with
special health care needs or chronic health conditions to be included in
classes with their peers.1 Some schools struggle to balance the need
for health care services for increasing numbers of children with spe-
cial health care needs with the current resources available to provide
those services.2–12

The presence in schools of a full-time licensed registered school nurse
is strongly endorsed.13 Registered nurses (RNs) have the knowledge
and skills required for the delivery of medication, the clinical knowl-
edge of the student’s health, and the responsibility to protect the health
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and safety of all students. The use of
untrained school staff to administer
medications to children with special
health care needs creates risks, not
only of medical liability for the school
and the licensed registered school
nurse but also of medication error for
the student.14–16 To ensure the health
and safety of students, all schools
should have a full-time licensed RN
who has the knowledge and skills
required for the delivery of medica-
tion and the assessment of student
health.17,18

This policy statement has been en-
dorsed by the American School Health
Association.

TRAINED UNLICENSED ASSISTIVE
PERSONNEL

When a school nurse is not available at
all times, the American Academy of Pe-
diatrics (AAP), the National Association
of School Nurses, and the American
Nurses Association recommend trained
and supervised unlicensed assistive
personnel (UAP) who have the re-
quired knowledge, skills, and compo-
sure to deliver specific school health
services under the guidance of a li-
censed RN. UAP duties are delegated
by a licensed RN.19,20 Training and su-
pervision of UAP are necessary for pro-
viding safe, accurate, and timely ad-
ministration of medication. Delegation
is a tool that may be used by the li-
censed registered school nurse to
allow UAP to provide standardized
routine health services under the
supervision of the nurse and on the ba-
sis of physician guidance and school
nursing assessment of the unique
needs of the individual child and the
suitability of delegation of specific
nursing tasks. Any delegation of nurs-
ing duties must be consistent with the
requirements of state nurse practice
acts, state regulations, and guidelines
provided by professional nursing or-
ganizations. Delegation of nursing du-

ties is the responsibility of the certified
licensed school nurse or licensed RN.
The nurse determines which nursing
services can be delegated and then se-
lects, trains, and evaluates the perfor-
mance of UAP; audits school medica-
tion records and documents; and
conducts refresher classes through-
out the school year.21–23 The training,
certification, and supervision of UAP
should be determined by national and
state nursing organizations and state
nurse practice laws. Delegation is an
ongoing process and a management
tool, not a once-a-year event.

UAP training is typically limited and
specific for medication-administration
tasks and cannot replace a nursing as-
sessment. In most circumstances, a
medication UAP should be an ancillary
health office staff member (health as-
sistant/aide) who is also trained in ba-
sic first aid and district health office
procedures. On rare occasions when a
member of the health office staff (RN,
licensed practice nurse, or UAP health
assistant/aide) is not available, other
willing volunteer school staff may be
trained by the licensed RN to assume
specific limited tasks such as single-
dose medication delivery or life-saving
emergency medication administra-
tion. In those instances, it is important
for school districts to identify and sat-
isfactorily address medical liability is-
sues for the school district, the nurse,
and the voluntary nonmedical staff
member who is serving temporarily as
UAP.

SCHOOL POLICY AND PROCEDURES

Section 504 of the Rehabilitation Act
and the Individuals With Disabilities Ed-
ucation Act (IDEA) provide protection
for students with disabilities by requir-
ing schools to make reasonable ac-
commodations and to allow for safe in-
clusion of these students in school
programs.24–27 These federal laws ap-
ply only to schools that receive federal

funds, do not cover all students who
require medications during the school
day (eg, short-term needs), and are
not specific about how administration
of medications should be conducted in
school. The AAP supports state laws,
regulations, or standards that estab-
lish more specific policies for adminis-
tration of medications that apply to all
of the state’s school districts. State
standards can limit discrepancies
among school districts within the state
and reduce confusion for parents and
prescribing health care professionals.
School boards and school superinten-
dents are responsible for establishing
policies and detailed procedures for
the safe administration of medication
in the school setting. When state stan-
dards are insufficient, school health
professionals, consulting physicians,
and school health councils can work
with AAP chapters to promote im-
proved state standards and assist with
local policies and procedures. Individ-
ual school districts also might wish to
seek legal advice as they assume the
responsibility for giving medication
during school hours and during activi-
ties at school before or after school
hours. Liability coverage should be
provided for the staff, including
nurses, teachers, athletic staff, princi-
pals, superintendents, and members
of the school board.15 Any student who
must take medication during regular
school hours should do so in compli-
ance with all federal and state laws
and school district policies.

Guidance for pediatricians, school physi-
cians, and school health consultants is
consistentwithpolicydeclarationsof the
National Association of School Nurses28

and the American Nurses Association.20

The following are recommendations
for school districts in implementing
medication-administration policies and
procedures.29

● Protect student safety and prevent
medication errors. Nursing services
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at school, whether emergent, ur-
gent, or routine, require the cre-
ation of a confidential, timely, and
accurate record of the service
provided.

● Identify the licensed health pro-
fessional (certified or registered
school nurse or school physician)
on the school staff who supervises
and is responsible for the safe
keeping and accessibility and ad-
ministration of medications, in-
cluding documentation and a sys-
tem of accountability for students
who carry and self-administer
their medications.

● Use a systematic review of documen-
tation of medication-administration
records for quality improvement,
especially to reduce medication er-
rors and to verify controlled sub-
stance counts.

● Create an ongoing training and cer-
tification program for UAP who per-
form specific nursing serviceswhen
delegated and supervised by the
licensed school RN or school
physician.

● Establish and follow effective com-
munication systems that support
the school’s nursing plan (individu-
alized health plans, etc) and pro-
mote accurate implementation of
the prescriber’s instructions for the
medical management of a desig-
nated student’s health needs.

● Require a written medication form,
signed by the authorized prescriber
and parent, with the name of the
student, the drug, the dose, approx-
imate time it is to be taken, and the
diagnosis or reason the medication
is needed. This requirement applies
for all prescription medications.

● Require written parental approval if
over-the-counter (OTC) medications
are permitted. Limit the duration
that an OTC medication is adminis-
tered at school.30 Use of OTCmedica-

tions over an extended time period
warrants an authorized prescrib-
er’s oversight and authorization.

● Protect student health information
confidentiality as outlined in the
Family Education Rights and Privacy
Act31,32 and the Health Insurance
Portability and Accountability Act.33

● Train, delegate, and supervise ap-
propriate UAP who have the knowl-
edge and skills to administer or
assist in the administration of med-
ication to students when assessed
to be appropriate by the supervising
and delegating licensed registered
school nurse or school physician in
compliance with applicable state
laws and regulations.

● Permit responsible students to
carry and self-administer emer-
gency medications for those condi-
tions authorized by school policies
and regulations, which also de-
scribe students’/parents’ rights
and responsibilities.34,35

● Provide and encourage parents to
provide spare life-saving medi-
cations in the health office for
students who carry and self-
administer emergency medications
in the event that the life-saving med-
ication cannot be located when a
student is in need of the medicine.

● Make provisions for secured and im-
mediate access to emergency medi-
cations at school at all times, includ-
ing before and after school hours and
during students’ off-campus school-
sponsored activities.35–39

ADMINISTRATION OF LONG-TERM
MEDICATIONS

Long-term medications are those
needed to manage a student’s symp-
toms or promote health over an ex-
tended period of time. Many students
who require long-term medications
are children with special health care
needs whose school attendance and

participation in school activities de-
pend on the administration of the
prescribed treatment. Asthma, atten-
tion-deficit/hyperactivity disorder, sei-
zures, heart conditions, cerebral palsy,
and diabetes mellitus are among the
common conditions that require med-
ication at school.40–42 Although not
common, students infected with HIV
may require multiple medications dur-
ing the school day. In most cases,
school nurses will develop individual-
ized health plans for children with spe-
cial health care needs.43

School nurses should review all school
medication orders, establish liaisons
with the student’s health care pro-
fessionals, administer medication,
and/or provide effective training and
supervision of UAP who are delegated
to administermedication.13,44 Requests
to administer nonstandard medica-
tions (eg, doses in excess of manufac-
turer guidelines; alternative, homeo-
pathic, or experimental medications;
nutritional supplements) do not have
to be honored by a school nurse. How-
ever, a school nurse has a professional
obligation to promptly record the re-
quest and resolve the conflict with the
parent, the prescriber, and/or, when
needed, the school physician.45

EMERGENCY AND URGENT
MEDICATIONS

Emergency and urgent medications are
often given by nonoral routes and are
administered to initiate treatment or
amelioration of a disease or condition
that may be life-threatening or cause
grave morbidity. The complexity and ur-
gency of this intervention is the focus of
the AAP policy statement “Medical Emer-
genciesOccurringatSchool,”36whichde-
scribes prevention and mitigation of
emergent eventsandstresses the roleof
the school nurse in providing this nurs-
ing service at school. The school nurse is
the professional most likely to train
school staff, to create a liaisonwith com-
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munity emergency response teams and
other health care professionals, and to
assist, in coordination with the school
physician, the school administration in
development of policies and administra-
tive regulations concerning medical
emergencies.17,34,36,37,46–48 State laws or
regulations designate the roles and re-
sponsibilities of school staff in this situ-
ation. They may specifically limit or ex-
pand the role of UAP in emergency care
settings. Some states have legislated au-
thority to create protocols and proce-
dures through which school staff are
identified, trained, and certified to initi-
atemedical care in amedically urgent or
emergent situation and to address con-
cerns of liability for nursing services
provided under such conditions.49–51

Immediate access to emergency medi-
cations (eg, autoinjectable epineph-
rine, albuterol, rectal diazepam, and
glucagon) is a high priority and is cru-
cial to the effectiveness of these life-
saving interventions. To maintain med-
ication security and safety and provide
for timely treatment, local procedures
must specify where medications will
be stored, who is responsible for the
medication, who will regularly review
and replace outdated medication, and
who will carry the medication for field
trips. In addition to unlicensed health
office staff, other school staff may be
trained, designated, and supervised as
emergency UAP to be “first respond-
ers” to a student who experiences a
medical emergency.

Schools also need an adequate sup-
ply of emergency medications in the
event of a school lock-down or evac-
uation. Parent-supplied extra medi-
cation and/or school-supplied stock
medications (including but not lim-
ited to autoinjectable epinephrine
and albuterol inhalers) are among
the emergency or urgent care medi-
cations that need to be available in
these circumstances.37,38,52

SECURITY AND STORAGE OF
MEDICATIONS

All prescription medications brought to
school should be in original containers
appropriately labeled by the pharmacist
or physician. Except for self-carry medi-
cations, they should be stored securely
in accordance with manufacturer direc-
tions. Controlled substances must be
double-locked.53 The school nurse, li-
censed practice nurse, or delegated,
trained UAP must be available and have
access to the medications at all times
during the school day. All medications
should be returned to the parents at the
end of the school year or disposed of in
accordance with existing laws, regula-
tions, or standards. Care should be
taken not to flush any drugs into the wa-
ter system unnecessarily.

STUDENT SELF-CARRYING AND
SELF-ADMINISTRATION OF
PRESCRIBED MEDICATIONS

A responsible student should be permit-
ted to carry medication for urgent or
emergency need when it does not re-
quire refrigeration or security, accord-
ing to policies determined by the school
in accordance with laws, regulations,
and standards.34,54 Controlled sub-
stances and those at risk of drug abuse
or sale to others are not appropriate for
self-carrying. The student’s personal
health care professional, the parents,
and the school nurse and school physi-
cian should collaboratively determine
the ability of a student to appropriately
self-administer the prescribed medica-
tion inaresponsibleandsecuremanner.
School personnel must also permit
the student topossessand take themed-
ication once a determination has been
made that the student is mature enough
to carry and self-administer the
medication. Some schools use self-
administration agreements or have
given a “medication pass” to students,
verifying school permission for the stu-
dent to carry and take medication. The

student’s ability to appropriately self-
administer the prescribed medication
must be evaluatedby the school nurse at
regular intervals to ensure safety and
correctness of administration. For ele-
mentary school–aged children, the self-
administration of a dose of medication
should be reported to school personnel
as soon as the self-administered dose is
given for documentation and assess-
ment of need for additional assistance.
Medications carried by students should
beeither on thepersonof the student, as
in adedicated “fannypack,” or inposses-
sion of a supervising adult who will re-
turn the medication pack to the student
asneededorwhen the studentmoveson
to a new location. Medications should
not be left unattended.

OTC MEDICATIONS

School administrators and health per-
sonnel should considerwhether theben-
efits of administration of OTC medica-
tions outweigh the risks. Some states
and school districts apply the same
standards for OTC as for prescription
medications. Others permit parent-
recommended OTC medications or di-
etary supplements to be administered
without a physician order. Either ap-
proach can be problematic. Providing
parent-approved short-term medica-
tions, such as pain relievers, antiin-
flammatory medications, and antihis-
tamines, for example, may provide
symptomatic improvement for the stu-
dent, which enables attendance for
learning and causes less classroom
disruption. However, this practice can
result in liability for a school district,
because nonprescribed medications
have potential to cause harm or ad-
verse effects that may impede learn-
ing. There are also issues of school
safety and security of drug use (eg,
sharing of medication between class-
mates when OTC medications are not
stored in the school health office). On
the other hand, the social realities of
parents whowork, often in jobs that do
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not allow for medical leave to attend to
their children’s illnesses, may require
that they send their children to school
with mild illnesses. It can be difficult to
obtain physician authorization for OTC
medications. Because of these reali-
ties, it may be necessary to consider
allowing the administration of nonpre-
scribed, parent-recommended medi-
cations for students during the school
day on a short-term basis. The relative
value of OTC medications for the spe-
cific population should guide policies.
Cold and cough OTC medicines have
not been shown to be effective in chil-
dren younger than 6 years and are not
appropriate for use at school without
a physician order.55 When OTC medica-
tions are permitted, school physicians
andschool nurses shoulddevelop stand-
ing protocols or standing orders that
support 1-time verbal parental permis-
sion for specific OTC medications (eg,
acetaminophen and ibuprofen).28,30,56

ADDITIONAL CIRCUMSTANCES

Alternative medications, such as herbal
or homeopathic medications, are not
tested by the US Food and Drug Adminis-
tration for safety or effectiveness. Lack
of safety information for these medica-
tions limits their appropriate use at
school.57 State and district medication
policies should be used for alternative
medications. These medications should
never be administered without a written
physician order. State and district poli-
cies should also address experimental
medications and medications adminis-
teredatdoses inexcessofmanufacturer
guidelines.58

RECOMMENDATIONS

Recommendations for
Pediatricians and Other Child
Health Professionals

The AAP recommends that pediatri-
cians and other prescribing pediatric
health care professionals take the fol-

lowing actions when writing prescrip-
tions for students:

1. Prescribe medications for adminis-
tration at school only when neces-
sary. Many short-term and long-
term medications can be given
before and after school.

2. Learn about local school nursing
services, medication policies and
forms, and self-administration
procedures.

3. Write specific, clear, and detailed
instructions on dated, standardized
school medication forms. Consider
that the “need to treat” may be del-
egated to UAP.

4. Carefully assess and declare in
writing your recommendation con-
cerning students’ self-carrying/
self-administration on the basis of
your patient demonstrating the
appropriate developmental, phys-
ical, and intellectual capacity to
self-carry and/or self-administer
an emergency medication at school
(see National Asthma Education and
Prevention Program guidance34).

5. Collaborate with school physicians
and school nurses and encourage
parental collaboration.

6. Promote student health by advocat-
ing for coordinated school health
programs.

7. Advocate for improved communica-
tion systems among schools, fami-
lies, and pediatricians that support
medication-administration services
for students at school.

8. Advocate for improved school med-
ication data collection and report-
ing by schools and school nurses.

9. Participate on your district’s school
health council. School health coun-
cils offer an opportunity for the de-
velopment of collaborative liaisons
among school administrators, li-
censed school health staff, and
community health professionals.

Recommendations for Public
Advocacy

The AAP recommends that pediatricians
and other child health professionals and
their state professional organizations
take the following actions:

1. Participate on or support the cre-
ation of a district school health coun-
cil to promote student health and
improved communications in a coor-
dinated school health program;

2. Work with state departments of
health and/or education, state and lo-
cal school boards, and school dis-
tricts to ensure the development and
funding of adequate school health
program staffing and sound school
medication policies and procedures
as outlined in this statement; and

3. Support state laws, regulations, or
standards that establish specific
policies for the safe and effective
administration of medications in
schools that apply to all state
school districts.
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Guidance for Effective Discipline

ABSTRACT. When advising families about discipline
strategies, pediatricians should use a comprehensive ap-
proach that includes consideration of the parent–child
relationship, reinforcement of desired behaviors, and
consequences for negative behaviors. Corporal punish-
ment is of limited effectiveness and has potentially del-
eterious side effects. The American Academy of Pediat-
rics recommends that parents be encouraged and assisted
in the development of methods other than spanking for
managing undesired behavior.

Parents often ask pediatricians for advice about
the provision of appropriate and effective dis-
cipline. In fact, 90% of pediatricians report that

they include advice about discipline when providing
anticipatory guidance to families.1 The American
Academy of Pediatrics held a consensus conference
on corporal punishment, the report of which was
published in Pediatrics and serves as one major
source of information for this statement.2

The word discipline, which comes from the root
word disciplinare—to teach or instruct—refers to the
system of teaching and nurturing that prepares chil-
dren to achieve competence, self-control, self-direc-
tion, and caring for others.3 An effective discipline
system must contain three vital elements: 1) a learn-
ing environment characterized by positive, support-
ive parent–child relationships; 2) a strategy for sys-
tematic teaching and strengthening of desired
behaviors (proactive); and 3) a strategy for decreas-
ing or eliminating undesired or ineffective behaviors
(reactive). Each of these components needs to be
functioning adequately for discipline to result in im-
proved child behavior.

DEVELOPMENTAL APPROACH TO DISCIPLINE
The earliest discipline strategy is passive and oc-

curs as infants and their caregivers gradually de-
velop a mutually satisfactory schedule of feeding,
sleeping, and awakening. Biologic rhythms tend to
become more regular and adapt to family routines.
Signals of discomfort, such as crying and thrashing,
are modified as infants acquire memories of how
their distress has been relieved and learn new strat-
egies to focus attention on their emerging needs.4

The main parental discipline for infants is to pro-
vide generally structured daily routines but also to
learn to recognize and respond flexibly to the infant’s
needs. As infants become more mobile and initiate
more contact with the environment, parents must
impose limitations and structure to create safe spaces
for them to explore and play. Equally important,
parents must protect them from potential hazards
(eg, by installing safety covers on electric outlets and

by removing dangerous objects from their reach) and
introduce activities that distract their children from
potential hazards. Such proactive behaviors are cen-
tral to discipline for toddlers. Communicating ver-
bally (a firm no) helps prepare the infant for later use
of reasoning, but parents should not expect reason-
ing, verbal commands, or reprimands to manage the
behavior of infants or toddlers.

As children grow older and interact with wider,
more complex physical and social environments, the
adults who care for them must develop increasingly
creative strategies to protect them and teach them
orderly and desirable patterns of behavior. As a re-
sult of consistent structure and teaching (discipline),
children integrate the attitudes and expectations of
their caregivers into their behavior. Preschoolers be-
gin to develop an understanding of rules, and their
behavior is guided by these rules and by the conse-
quences associated with them. As children become
school age, these rules become internalized and are
accompanied by an increasing sense of responsibility
and self-control. Responsibility for behavior is trans-
ferred gradually from the caregiving adult to the
child, and is especially noticeable during the transi-
tion to adolescence. Thus, parents must be prepared
to modify their discipline approach over time, using
different strategies as the child develops greater in-
dependence and capacity for self-regulation and re-
sponsibility. The process can be more challenging
with children who have developmental disabilities
and may require additional or more intense strate-
gies to manage their behavior.

STRATEGIES FOR EFFECTIVE DISCIPLINE
Effective discipline requires three essential compo-

nents: 1) a positive, supportive, loving relationship
between the parent(s) and child, 2) use of positive
reinforcement strategies to increase desired behav-
iors, and 3) removing reinforcement or applying
punishment to reduce or eliminate undesired behav-
iors. All components must be functioning well for
discipline to be successful.

Promoting Optimal Parent–Child Relationships and
Reinforcing Positive Behaviors

For discipline techniques to be most effective, they
must occur in the context of a relationship in which
children feel loved and secure. In this context, par-
ents’ responses to children’s behavior, whether ap-
proving or disapproving, are likely to have the great-
est effect because the parents’ approval is important
to the children. Parental responses within the context
of loving and secure relationships also provide chil-
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dren with a sense that their environment is stable
and that a competent adult is taking care of them,
which leads to the development of a sense of per-
sonal worth. As children respond to the positive
nature of the relationship and consistent discipline,
the need for frequent negative interactions decreases,
and the quality of the relationship improves further
for both parents and children. To this end, the best
educators of children are people who are good role
models and about whom children care enough to
want to imitate and please. Certain conditions in the
parent–child relationship have been found to be es-
pecially important in promoting positive child be-
havior, including:

• maintaining a positive emotional tone in the home
through play and parental warmth and affection
for the child5;

• providing attention to the child to increase posi-
tive behavior (conversely ignoring, removing, or
withholding parent attention to decrease the fre-
quency or intensity of undesirable behaviors).6 For
older children, attention includes being aware of
and interested in their school and other activities;

• providing consistency in the form of regular times
and patterns for daily activities and interactions to
reduce resistance, convey respect for the child, and
make negative experiences less stressful7;

• responding consistently to similar behavioral sit-
uations to promote more harmonious parent–
child relationships and more positive child out-
comes8; and

• being flexible, particularly with older children and
adolescents, through listening and negotiation to
reduce fewer episodes of child noncompliance
with parental expectations.8 Involving the child in
decision-making has been associated with long-
term enhancement in moral judgment.9

These factors are important in developing a posi-
tive, growth-enhancing relationship between parent
and child. Even in the best relationships, however,
parents will need to provide behavioral limits that
their children will not like, and children will behave
in ways that are unacceptable to parents. Disagree-
ment and emotional discord occur in all families, but
in families with reinforcing positive parent–child re-
lationships and clear expectations and goals for be-
havior, these episodes are less frequent and less dis-
ruptive.

Rewarding Desirable or Effective Behaviors
The word discipline usually connotes strategies to

reduce or eliminate undesirable behaviors. However,
more successful child-rearing systems use proce-
dures to both increase desirable behaviors and de-
crease undesirable behaviors. Eliminating undesir-
able behavior without having a strategy to stimulate
more desirable behavior generally is not effective.
The most critical part of discipline involves helping
children learn behaviors that meet parental expec-
tations, are effective in promoting positive social
relationships, and help them develop a sense of
self-discipline that leads to positive self-esteem. Be-

haviors that the parents value and want to encourage
need to be identified by the parents and understood
by their children.

Many desirable behavioral patterns emerge as part
of the child’s normal development, and the role of
adults is to notice these behaviors and provide pos-
itive attention to strengthen and refine them. Other
desirable behaviors are not part of a child’s natural
repertoire and need to be taught, such as sharing,
good manners, empathy, study habits, and behaving
according to principles despite the fact that immedi-
ate rewards for other behaviors (eg, lying or stealing)
may be present. These behaviors must be taught to
children through modeling by parents and shaping
skills through parental attention and encouragement.
It is much easier to stop undesired behaviors than to
develop new, effective behaviors. Therefore, parents
must identify the positive behaviors and skills that
they want for their children and make a concerted
effort to teach and strengthen these behaviors.

Strategies for parents and other caregivers that
help children learn positive behaviors include:

• providing regular positive attention, sometimes
called special time (opportunities to communicate
positively are important for children of all ages);

• listening carefully to children and helping them
learn to use words to express their feelings;

• providing children with opportunities to make
choices whenever appropriate options exist and
then helping them learn to evaluate the potential
consequences of their choice;

• reinforcing emerging desirable behaviors with fre-
quent praise and ignoring trivial misdeeds; and

• modeling orderly, predictable behavior, respectful
communication, and collaborative conflict resolu-
tion strategies.10

Such strategies have several potential benefits: the
desired behavior is more likely to become internal-
ized, the newly learned behavior will be a founda-
tion for other desirable behaviors, and the emotional
environment in the family will be more positive,
pleasant, and supportive.

Reducing and Eliminating Undesirable Behavior
When undesirable behavior occurs, discipline

strategies to reduce or eliminate such behavior are
needed.11 Undesirable behavior includes behavior
that places the child or others in danger, is noncom-
pliant with the reasonable expectations and demands
of the parents or other appropriate adults (eg, teach-
ers), and interferes with positive social interactions
and self-discipline. Some of these behaviors require
an immediate response because of danger or risk to
the child. Other undesirable behaviors require a con-
sistent consequence to prevent generalization of the
behavior to other situations. Some problems, partic-
ularly those that involve intense emotional ex-
changes, may be handled best by taking a break from
the situation and discussing it later when emotions
have subsided, developing alternative ways to han-
dle the situation (removing attention), or, in many
cases, avoiding these situations altogether.
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Extinction including time-out and removal of priv-
ileges, and punishment are two common discipline
approaches that have been associated with reducing
undesired behavior. These different strategies, some-
times both confusingly called punishment, are effec-
tive if applied appropriately to specific behaviors.
Although they both reduce undesired behavior, they
work in very different ways and have very different
short- and long-term effects. For both strategies, the
following factors may increase the effectiveness:

• clarity on the part of the parent and child about
what the problem behavior is and what conse-
quence the child can expect when this behavior
occurs;

• providing a strong and immediate initial conse-
quence when the targeted behavior first occurs;

• consistently providing an appropriate conse-
quence each time a targeted problematic behavior
occurs;

• delivering instruction and correction calmly and
with empathy; and

• providing a reason for a consequence for a specific
behavior, which helps children beyond toddler
age to learn the appropriate behavior12 and im-
proves their overall compliance with requests
from adults.13

Occasionally, the consequence for an undesired
behavior is immediate, without parental involve-
ment (eg, breaking one’s own toy), and may be ef-
fective in teaching children to change their behavior.
When this consequence is combined with parental
reprimand, there is an increase in the likelihood that
the child’s behavior will be affected for future similar
situations.

Time-Out or Removal of Privileges
Time-out and removal of privileges are ap-

proaches that involve removing positive reinforce-
ment for unacceptable behavior. For young children,
time-out usually involves removing parental atten-
tion and praise (ignoring) or being placed in a chair
for a specified time with no adult interaction. For
older children and adolescents, this strategy usually
involves removing privileges or denying participa-
tion in activities (eg, grounding for an evening with
no TV or loss of driving privileges). To be effective,
this strategy requires that a valued privilege or rein-
forcer is removed. In preschool children, time-out
(removal of positive parental attention) has been
shown to increase compliance with parental expec-
tations from ;25% to 80%,12 and similar effectiveness
is seen when used appropriately with older chil-
dren.14 To be effective, however, time-out must be
used consistently, for an appropriate duration, not
excessively, and with strategies for managing escape
behavior in place before the time-out is imposed. To
be successful, time-out requires effort and practice
on the part of the parents and, in some cases, requires
specific education with a professional.

Several aspects of time-out must be considered to
ensure effectiveness. When time-out is first imple-
mented, it usually will result in increased negative

behavior by the child, who will test the new limit
with a display of emotional behavior, sometimes
approaching a temper tantrum. The parent who ac-
cepts this normal reaction and does not respond to
the child’s behavior will find that outbursts become
less frequent and that the targeted undesirable be-
havior also diminishes or disappears. When time-out
is used appropriately, the child’s feelings are neither
persistent nor damaging to self-esteem, despite the
intensity of the reaction. However, if the parent en-
gages in verbal or physical interaction with the child
during this disruptive behavior, the emotional out-
burst, as well as the behavior originally targeted, not
only will persist, but may worsen. Second, time-out
often is not effective immediately, although it is
highly effective as a long-term strategy. Third, it is
often difficult emotionally for a parent to ignore the
child during periods of increased negative behaviors
or when the child begins pleading and bargaining for
time-out to end. The inability of parents to deal with
their own distress during a time-out is one of the
most common reasons for its failure.

PUNISHMENT
Punishment is defined as the application of a neg-

ative stimulus to reduce or eliminate a behavior.
There are two types typically used with children:
punishment involving verbal reprimands and disap-
proval and punishment involving physical pain, as
in corporal punishment.

Verbal Reprimands
Many parents use disapproving verbal statements

as a form of punishment to alter undesired behavior.
When used infrequently and targeted toward spe-
cific behaviors, such reprimands may be transiently
effective in immediately halting or reducing undesir-
able behaviors. However, if used frequently and in-
discriminately, verbal reprimands lose their effec-
tiveness and become reinforcers of undesired
behavior because they provide attention to the child.
Verbal reprimands given by parents during time-out
are a major cause of reduced effectiveness of this
form of discipline. Verbal reprimands should refer to
the undesirable behavior and not slander the child’s
character.

Corporal Punishment
Corporal punishment involves the application of

some form of physical pain in response to undesir-
able behavior. Corporal punishment ranges from
slapping the hand of a child about to touch a hot
stove to identifiable child abuse, such as beatings,
scaldings, and burnings. Because of this range in the
form and severity of punishment, its use as a disci-
pline strategy is controversial. Although significant
concerns have been raised about the negative effects
of physical punishment and its potential escalation
into abuse, a form of physical punishment—spank-
ing—remains one of the strategies used most com-
monly to reduce undesired behaviors, with .90% of
American families reporting having used spanking
as a means of discipline at some time.15 Spanking, as
discussed here, refers to striking a child with an open
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hand on the buttocks or extremities with the inten-
tion of modifying behavior without causing physical
injury. Other forms of physical punishment, such as
striking a child with an object, striking a child on
parts of the body other than the buttocks or extrem-
ities, striking a child with such intensity that marks
lasting more than a few minutes occur, pulling a
child’s hair, jerking a child by the arm, shaking a
child, and physical punishment delivered in anger
with intent to cause pain, are unacceptable and may
be dangerous to the health and well-being of the
child. These types of physical punishment should
never be used.

Despite its common acceptance, and even advo-
cacy for its use,16 spanking is a less effective strategy
than time-out or removal of privileges for reducing
undesired behavior in children. Although spanking
may immediately reduce or stop an undesired be-
havior, its effectiveness decreases with subsequent
use. The only way to maintain the initial effect of
spanking is to systematically increase the intensity
with which it is delivered, which can quickly escalate
into abuse. Thus, at best, spanking is only effective
when used in selective infrequent situations.

The following consequences of spanking lessen its
desirability as a strategy to eliminate undesired be-
havior.

• Spanking children ,18 months of age increases
the chance of physical injury, and the child is
unlikely to understand the connection between the
behavior and the punishment.

• Although spanking may result in a reaction of
shock by the child and cessation of the undesired
behavior, repeated spanking may cause agitated,
aggressive behavior in the child that may lead to
physical altercation between parent and child.

• Spanking models aggressive behavior as a solu-
tion to conflict and has been associated with in-
creased aggression in preschool and school chil-
dren.17

• Spanking and threats of spanking lead to altered
parent–child relationships, making discipline sub-
stantially more difficult when physical punish-
ment is no longer an option, such as with adoles-
cents.

• Spanking is no more effective as a long-term strat-
egy than other approaches,18 and reliance on
spanking as a discipline approach makes other
discipline strategies less effective to use.19 Time-
out and positive reinforcement of other behaviors
are more difficult to implement and take longer to
become effective when spanking has previously
been a primary method of discipline.

• A pattern of spanking may be sustained or in-
creased. Because spanking may provide the parent
some relief from anger, the likelihood that the
parent will spank the child in the future is in-
creased.20

Parents who spank their children are more likely
to use other unacceptable forms of corporal punish-
ment.21 The more children are spanked, the more
anger they report as adults, the more likely they are

to spank their own children, the more likely they are
to approve of hitting a spouse, and the more marital
conflict they experience as adults.20 Spanking has
been associated with higher rates of physical aggres-
sion, more substance abuse, and increased risk of
crime and violence22 when used with older children
and adolescents.

RECOMMENDATIONS
Because of the negative consequences of spanking

and because it has been demonstrated to be no more
effective than other approaches for managing undes-
ired behavior in children, the American Academy of
Pediatrics recommends that parents be encouraged
and assisted in developing methods other than
spanking in response to undesired behavior.

The Pediatrician’s Role
Encouraging alternative methods may evoke

strong responses from some parents and pediatri-
cians because 90% of parents in the United States
spank their children, and most adults were spanked
when they were children. A survey indicated that
#59% of pediatricians support the use of corporal
punishment, at least in certain situations.1 Support
for spanking is higher in response to a child who
runs into the street than it is as a punishment for
hitting another child, even though the adult reaction
of fear is the most effective deterrent in the former.
As with other adults, pediatricians have learned
much of their parenting skills from their own par-
ents, who likely used spanking, and find their par-
ents’ practices more acceptable than other methods.23

Changing discipline methods in the United States is
likely to take time and to occur gradually, but it
should be a goal of pediatricians and parents.

Discussing discipline with parents can be difficult
and emotionally charged because opinions about
these practices are formed in childhood. This learn-
ing occurred under emotional circumstances and is
affected by parents’ needs to justify their own par-
ents’ practices. Also, some religious groups take
strong positions on this issue, often in favor of cor-
poral punishment. In addition, discipline practices
are under public scrutiny because of the increasing
recognition of child abuse, which pediatricians are
required to report. As a result, parents may be cau-
tious about discussing their discipline practices. One
effective way to start a discussion is by making an
observation about the child’s behavior during a
health care visit and asking about the child’s behav-
ior at home. If parents comment negatively about
their child’s behavior, the severity of the problem
should be determined. Eliciting specific examples of
disciplinary encounters and responding nonjudg-
mentally to them are key to understanding the de-
gree of behavioral disturbance24 and the appropriate-
ness of parental response. Asking about the parents’
childhood experiences with discipline, their decision
about how they would discipline as parents, and
what other key people in their lives say about how
they should discipline their children can be beneficial
to understanding the parents’ philosophy about dis-
cipline. It is important to obtain information about all
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three aspects of the system of discipline (parent–
child relationship, shaping and teaching desired be-
havior, and reducing undesired behavior) to deter-
mine which aspects may require intervention.3
Generally, a visit with all the key caregiving adults is
most effective when there is a problem, although this
may not be necessary in cases involving minor dis-
cipline problems.25 Parenting is difficult; parents de-
serve information, encouragement, and support over
time.

Specific Physician Activities
When counseling families about discipline, physi-

cians need to26:

1. be clear about what constitutes acceptable disci-
pline;

2. avoid displaying strong emotions during the vis-
it;

3. work to understand the parents’ justification of
their current practices and address their reason-
ing when presenting alternatives (offer privacy
from children during this discussion);

4. demonstrate interest and expertise in child de-
velopment and behavior during general visits to
develop credibility for future discussions about
discipline;

5. use good interviewing skills to show empathy;
6. let the family lead in individualizing a plan and

choosing among techniques presented that are
acceptable to them. Address the views of other
influential family members;

7. look for examples of the parents’ effective disci-
pline approach; help them gain strength and
generalize from those to other situations. Suggest
ways to modify the family’s techniques to make
them more effective and appropriate;

8. follow up on the discipline discussion in subse-
quent conversations, by phone or in person;

9. discuss discipline during well-child visits when
the child is young to help parents establish rea-
sonable behavioral control. It is preferable to
work toward preventing problems, because es-
tablished negative behaviors often are extremely
difficult to change;

10. identify parenting programs and individual
counselors who are available in your community
for parents with more difficult parenting prob-
lems; and

11. participate in public education and advocacy to
change cultural attitudes about discipline.

The aspects of the system of discipline presented
herein are effective when used at home, in out-of-
home child care, at school, and in laboratory settings.
Parents can be taught the use of appropriate disci-
pline effectively through reading27; at-home family
review of videotapes presenting behavioral situa-
tions28; individual instruction by a nurse in a health
care setting29; individual or family counseling with a
competent professional; group didactic teaching; or
group instruction with modeling, role-playing, vid-
eotapes, or direct feedback about their parent–child
interactions.30 The intensity and duration of interven-

tion needed to produce a change in family interac-
tion depend on the severity of the child’s behavior
problems and on other stresses in the family, rather
than on income level or social class. Studies have
shown generalization from laboratory settings to the
home, school,28 and untreated sibling behavior, and
across time. Pediatricians must be creative, persis-
tent, and hopeful to generate change in the gradual
manner in which it is likely to occur. A broader view
of discipline needs to include the entire social struc-
ture. For example, cultures with children with rela-
tively few behavior problems have been character-
ized by clear role definitions, clear expectations for
the child’s active work role in the family, very stable
family constellations, and involvement of other com-
munity members in child care and supervision.31

Advocacy by pediatricians for other supports within
communities also is desirable.

SUPPLEMENTARY INFORMATION
1. Parents are more likely to use aversive tech-

niques of discipline when they are angry or irri-
table, depressed, fatigued, and stressed. In 44%
of those surveyed, corporal punishment was
used $50% of the time because the parent had
lost it. Approximately 85% expressed moderate
to high anger, remorse, and agitation while pun-
ishing their children.21 These findings challenge
most the notion that parents can spank in a calm,
planned manner. It is best not to administer any
punishments while in a state of anger.

2. Spanking of young children is highly correlated
with continued spanking of school and adoles-
cent children.20 More than half of 13- and 14-
year-olds are still being hit an average eight
times per year.17 Parents who have relied on
spanking do not seem to shift strategies when the
risks of detrimental effects increase with devel-
opmental age, as has been argued.

3. Spanking of preschool boys by fathers with
whom the child identified only moderately or
little resulted in increased aggressive behavior
by those children.17

4. Corporal punishment in two-parent, middle
class families occurred weekly in 25%, was asso-
ciated with the use of an object occasionally in
35% and half of the time in 17%, caused consid-
erable pain at times in 12%, and inflicted lasting
marks at times in 5%.21 Thus, striking children in
the abusive range is neither rare nor confined to
families of lower socioeconomic class, as has
been asserted.

5. Although children may view spanking as justi-
fied and symbolic of parental concern for them,
they rate spanking as causing some or much pain
in more than half of cases and generally experi-
ence anger at the adult as a result. Despite this,
children come to accept spanking as a parent’s
right at an early age, making changes in adult
acceptance of spanking more difficult.21

6. The more children are hit, the more anger they
report as adults, the more they hit their own
children when they are parents, the more likely
they are to approve of hitting and to actually hit
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their spouses, and the greater their marital con-
flict.20

7. Although 93% of parents justify spanking, 85%
say that they would rather not if they had an
alternative in which they believed.21 One study
found that 54% of mothers said that spanking
was the wrong thing to have done in at least half
of the times they used it.20 This ambivalence
likely results in inconsistent use, which limits
further its effectiveness as a teaching tool.

8. Although spanking has been shown to be effec-
tive as a back-up to enforce a time-out location, it
was not more effective than use of a barrier as an
alternative.32

9. Even controlling for baseline antisocial behavior,
the more 3- to 6-year-old children were hit, the
worse their behavior when assessed 2 years later.20

10. Actions causing pain such as spanking can ac-
quire a positive value rather than the intended
adversive value.31 Children who expect pain may
actually seek it through escalating misbehaviors.

11. Parents who spank are more likely to use other
forms of corporal punishment and a greater va-
riety of verbal and other punitive methods.22

When punishment fails, parents who rely on it
tend to increase the intensity of its use rather
than to change strategies.
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Guideline for the Evaluation of Cholestatic Jaundice in Infants:
Recommendations of the North American Society for Pediatric

Gastroenterology, Hepatology and Nutrition
Abstract

For the primary care provider, cholestatic jaundice in
infancy, defined as jaundice caused by an elevated con-
jugated bilirubin, is an uncommon but potentially serious
problem that indicates hepatobiliary dysfunction. Early
detection of cholestatic jaundice by the primary care
physician and timely, accurate diagnosis by the pediatric
gastroenterologist are important for successful treatment
and a favorable prognosis. The Cholestasis Guideline
Committee of the North American Society for Pediatric
Gastroenterology, Hepatology and Nutrition has formu-
lated a clinical practice guideline for the diagnostic
evaluation of cholestatic jaundice in the infant. The Cho-
lestasis Guideline Committee, consisting of a primary
care pediatrician, a clinical epidemiologist (who also
practices primary care pediatrics), and five pediatric gas-
troenterologists, based its recommendations on a com-
prehensive and systematic review of the medical litera-
ture integrated with expert opinion. Consensus was
achieved through the Nominal Group Technique, a struc-
tured quantitative method.
The Committee examined the value of diagnostic tests

commonly used for the evaluation of cholestatic jaundice
and how those interventions can be applied to clinical
situations in the infant. The guideline provides recom-
mendations for management by the primary care pro-
vider, indications for consultation by a pediatric gastro-
enterologist, and recommendations for management by
the pediatric gastroenterologist.
The Cholestasis Guideline Committee recommends

that any infant noted to be jaundiced at 2 weeks of age be
evaluated for cholestasis with measurement of total and
direct serum bilirubin. However, breast-fed infants who
can be reliably monitored and who have an otherwise
normal history (no dark urine or light stools) and physi-
cal examination may be asked to return at 3 weeks of age
and, if jaundice persists, have measurement of total and
direct serum bilirubin at that time.
This document represents the official recommenda-

tions of the North American Society for Pediatric Gas-
troenterology, Hepatology and Nutrition on the evalua-
tion of cholestatic jaundice in infants. The American
Academy of Pediatrics has also endorsed these recom-
mendations. These recommendations are a general
guideline and are not intended as a substitute for clinical
judgment or as a protocol for the care of all patients with
this problem.

BACKGROUND
Cholestatic jaundice, characterized by elevation of se-

rum conjugated bilirubin, is an uncommon but poten-
tially serious condition that indicates hepatobiliary dys-
function. Early detection of cholestatic jaundice by the
primary care provider and timely, accurate diagnosis by
the pediatric gastroenterologist are important for suc-
cessful treatment and a favorable prognosis. In contrast,
physiologic jaundice and breast milk jaundice, common
causes of jaundice in the first weeks of life, are caused by
an elevation of serum unconjugated bilirubin. Both are
self-limited maturational disorders observed in many in-
fants in the first weeks of life.
Cholestatic jaundice affects approximately 1 in every

2,500 infants (1,2), and is thus infrequently seen by most
providers of medical care to infants. However, distin-
guishing jaundice caused by cholestasis from nonchole-
static conditions is critical because cholestatic jaundice is
much more likely to have a serious etiology that needs
prompt diagnosis and therapy. The most common causes
of cholestatic jaundice in the first months of life are
biliary atresia and neonatal hepatitis, which account for
most cases. Neonatal hepatitis has referred to a histologic
appearance of widespread giant cell transformation. Al-
though giant cell transformation is recognized to be non-
specific and may be associated with infectious, meta-
bolic, and syndromic disorders, this term is used to be
consistent with the older literature reviewed for this
guideline. Alpha-1 antitrypsin deficiency causes another
5% to 15% of cases (1,2). The remaining cases are
caused by a variety of other disorders, including extra-
hepatic obstruction from common duct gallstone or cho-
ledochal cyst; metabolic disorders such as tyrosinemia,
galactosemia, and hypothyroidism; inborn errors of bile
acid metabolism; Alagille syndrome; infection; and other
rare disorders (Table 1).
Infants with cholestatic jaundice caused by bacterial

sepsis, galactosemia, hypopituitarism, or gallstone often
appear acutely ill. These disorders require early diagno-
sis and urgent treatment. However, many infants with
cholestatic jaundice appear otherwise healthy and grow
normally. The benign appearance of such an infant may
lull the parents or physician into believing that the jaun-
dice is physiologic or caused by breast-feeding, when in
fact it may be caused by biliary atresia. Biliary atresia
occurs in 1 in 10,000 to 19,000 infants (3ï6) (Elliott EJ,
Australian Pediatric Surveillance Unit, Extra-hepatic Bil-
iary Atresia Study Group, personal communication,
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2001). Substantial observational evidence suggests that
earlier diagnosis and surgical repair lead to better out-
comes for this disorder (7). The Kasai portoenterostomy
appears to have the greatest likelihood of re-establish-
ment of bile flow and the longest term survival of the
infantôs native liver when performed before the age of 45
to 60 days (7ï10). Early diagnosis of many of the other
conditions that cause cholestasis may also lead to better
outcomes because better support of the infant may avoid
complications of liver disease (11).
Despite these data showing that early diagnosis is po-

tentially life saving, referral for evaluation of cholestatic
jaundice frequently occurs after 45 to 60 days of age
(12). In recognition of this, and noting that no evidence-
based guideline for its evaluation currently exists, the
Cholestasis Guideline Committee was formed by the
North American Society for Pediatric Gastroenterology,
Hepatology and Nutrition (NASPGHAN) to develop a
clinical practice guideline for the diagnostic evaluation
of cholestasis in infants.

METHODS

The Cholestasis Guideline Committee consisted of a
general pediatrician, a clinical epidemiologist who also
practices general pediatrics, and five pediatric gastroen-
terologists. The team addressed the problem of jaundice
caused by conjugated hyperbilirubinemia in the 2- to
8-week-old infant. The guideline is intended to assist

primary care pediatricians, neonatologists, family prac-
titioners, nurse practitioners, physicianôs assistants, pe-
diatric gastroenterologists, and pediatric surgeons with
the process of diagnosis of infants with cholestatic jaun-
dice, and is specifically intended to decrease the time
from initial presentation to diagnosis because of the im-
portance of early diagnosis and treatment of biliary atre-
sia. The targeted settings include primary care outpatient
settings, as well as specialty referral facilities. This
guideline is not intended for the care of the ill premature
infant in the intensive care setting.
Cholestasis was defined as reduced bile formation or

flow resulting in the retention of substances normally
excreted into bile. Conjugated hyperbilirubinemia is the
most common marker; issues regarding the specifics of
bilirubin measurement are detailed below. A desirable
outcome was defined as optimal treatment of the under-
lying conditions. Optimal treatment requires timely di-
agnosis of the cause of the jaundice, minimizing unnec-
essary diagnostic testing and consultation, and minimiz-
ing delay in diagnosis of time-sensitive conditions, such
as biliary atresia.
The guideline development process was intended to

incorporate the best available evidence from the medical
literature, in combination with expert consensus when
available evidence was limited. Using expert opinion, an
initial diagnostic algorithm was developed, including a
set of potentially useful diagnostic tests for infants with
cholestatic jaundice. To develop evidence-based esti-
mates of the sensitivity, specificity, and accuracy of the
diagnostic tests under consideration, Medline (1966ï
2002) was searched without language restriction using
the terms listed in Table 2. Unpublished literature was
not sought.
Abstracts for articles found in each search were re-

viewed for relevance. After editorials, letters, and review
articles were eliminated, original studies that appeared to
address the accuracy and reliability of the tests in ques-
tion for the diagnosis of biliary atresia were retrieved in
full and independently reviewed by two committee mem-
bers, using previously published criteria for the validity
of studies of diagnostic tests (13) (Table 3). The key
criteria include an independent, blind comparison of the
diagnostic test to a criterion standard, performed in non-
selected, consecutive patients at risk for the condition of

TABLE 2. Search strategies

Biopsy: biliary atresia/ti,ab,sh and (biopsy or biopsy, needle)
GGT: biliary atresia/ti,ab,sh and gamma glutamyl transferase
Radionuclide scan: biliary atresia/RI
ERCP: biliary atresia/ti,ab,sh and explode
cholangiopancreatography, endoscopic retrograde

Lipoprotein X: biliary atresia/ti,ab,sh and lipoprotein X
Ultrasound: biliary atresia/ti,ab,sh and (ultrasound or sonography or
ultrasonography)

Duodenal aspirate: biliary atresia/ti,ab,sh and (intestinal
secretions/sh or intubation, gastrointestinal)

TABLE 1. Most likely causes of cholestasis in the
younger-than 2-month-old infant

Obstructive cholestasis
Biliary atresia
Choledochal cyst
Gallstones or biliary sludge
Alagille syndrome
Inspissated bile
Cystic fibrosis
Neonatal sclerosing cholangitis
Congenital hepatic fibrosis/Caroliôs disease

Hepatocellular cholestasis
Idiopathic neonatal hepatitis
Viral infection
Cytomegalovirus
HIV

Bacterial infection
Urinary tract infection
Sepsis
Syphilis

Genetic/metabolic disorders
�1-antitrypsin deficiency
Tyrosinemia
Galactosemia
Hypothyroidism
Progressive familial intrahepatic cholestasis (PFIC)
Cystic fibrosis
Panhypopituitarism

Toxic/secondary
Parenteral nutrition-associated cholestasis
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interest. Studies were considered to meet minimum cri-
teria for validity if the test was performed in consecutive
patients and did not appear to influence the determina-
tion of the final diagnosis. Each article was assigned a
score based on these criteria, and the quality of evidence
underlying each of the recommendations made by the
Cholestasis Guideline Committee was determined ac-
cording to the scheme shown in Table 4.
The final algorithm (Fig. 1) is based on the evidence

found for each test, combined with expert opinion and
consensus when the published evidence was insufficient.
Recommendations are summarized in Table 5. Consensus
was achieved through the nominal group technique (14).
The guidelines were then reviewed by primary care

physicians in community and academic practices. In ad-
dition, the guidelines were distributed to the NASPGHAN
membership for review and comment and were officially
endorsed by the NASPGHAN Executive Council. This
document represents the official recommendations of
NASPHGAN on the evaluation of cholestatic jaundice of
the infant. The American Academy of Pediatrics has also
endorsed these recommendations. This review and rec-
ommendations are a general guideline and are not in-
tended as a substitute for clinical judgment or as a pro-
tocol for the care of all patients with this problem.

INITIAL EVALUATION OF THE
JAUNDICED INFANT

The initial recognition and evaluation of any infant
with possible cholestasis depends upon physicians and
other providers of medical care to infants. The age limits
of 2 weeks to 8 weeks of age used in this guideline were
selected because they represent times when primary care
providers typically examine healthy infants. As the
evaluation proceeds, the tests to accurately diagnose cho-
lestasis fall increasingly in the province of the referral
center and pediatric gastroenterologist. Different care
models or differing relationships between primary phy-
sicians and referral centers may alter the point at which
the responsibility for the evaluation shifts from primary
care to specialist. The goal remains the early detection
and efficient diagnostic evaluation of cholestasis in in-
fants.
No screening test can predict which infant will expe-

rience cholestasis (15). Thus, the detection of cholestasis
rests on the clinical recognition of jaundice, pale stools,
and/or dark urine by the parent or primary care provider.
Each of these findings is an imperfect method of detect-
ing cholestasis. Jaundice at 2 weeks of age is a relatively
common finding, observed in 2.4% to 15% of newborns
(16,17). Most such infants have unconjugated hyperbil-
irubinemia because of breast milk jaundice, a benign
condition, although a recent report documents occasional
kernicterus in otherwise healthy-appearing infants (18).
In one study, jaundice was found in 9% of breast-fed
infants at 4 weeks of age, but in fewer than 1 in 1,000

TABLE 3. Validity criteria for studies of diagnostic tests

1. Was the diagnostic standard adequate?
2. Was the test compared independently and blindly to the

diagnostic (ñcriterionò) standard?
3. Were the referral pattern and patient population described?
4. Was there an adequate spectrum of disease in tested patients?
5. Was the test clearly described?
6. Was observer variation in test results addressed?

TABLE 4. Coding scheme for quality of evidence

Level of
evidence Criterion for this level

Level A Recommendation based on 2 or more studies that
compared the test to a criterion standard in an
independent, blind manner in an unselected
population of infants similar to those addressed in
the guideline.

Level B Recommendation based on a single study that
compared the test to a criterion standard in an
independent, blind manner in an unselected
population of infants similar to those addressed in
the guideline.

Level C Recommendation based on lower quality studies or
studies for which inadequate information is
provided to assess quality, together with expert
opinion and consensus of the committee.

Level D No studies available; recommendation based on expert
opinion and consensus of the committee.

Table 5. Recommendations

Recommendation
Level of
evidence

It is recommended that any infant noted to be jaundiced
at 2 weeks of age be clinically evaluated for cholestasis
with measurement of total and direct serum bilirubin.
However, breast-fed infants who can be reliably
monitored and who have an otherwise normal history
(no dark urine or light stools) and physical examination
may be asked to return at 3 weeks of age and, if
jaundice persists, have measurement of total and direct
serum bilirubin at that time.

C

Retest any infant with an acute condition or other
explanation for jaundice whose jaundice does not
resolve with appropriate management of the diagnosed
condition.

D

Ultrasound is recommended for infants with cholestasis of
unknown etiology.

A

Liver biopsy is recommended for most infants with
cholestasis of unknown etiology.

A

GGTP and lipoprotein X are not routinely recommended
in the evaluation of cholestasis in young infants.

C

Scintigraphy and duodenal aspirate are not routinely
recommended but may be useful in situations in which
other tests are not readily available.

A

MRCP and ERCP are not routinely recommended,
although ERCP may be useful in experienced hands.

C
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FIG. 1. Cholestasis clinical practice guideline. Algorithm for a 2- to 8-week-old infant. (North American Society for Pediatric Gastroen-
terology, Hepatology & Nutrition Cholestasis Guideline Committee.)
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bottle-fed infants (19). Testing of all jaundiced newborns
at the 2-week visit will detect cholestasis in relatively
few infants (for every 60 to 375 infants with visible
jaundice, 1 will have cholestasis). However, the next
scheduled health maintenance visit generally does not
occur until 2 months of age, beyond the optimal time for
intervention in biliary atresia.
The report of pale stools by the parent or observation

of clay colored stool by the physician raises the suspicion
of cholestasis. In one study of 3,629 infants, 4 passed
pale stools during the first 4 weeks of life, none more
than three times. None of these infants had liver disease.
The high specificity of persistent pale stools means that
this finding almost certainly indicates disease when it is
present. However, infants with biliary atresia have been
noted to have pigmented stools at presentation, and stool
color is variable in other conditions causing cholestasis
(20). Parents do not appear to be reliable observers of
stool color: even when the specific question ñWhat color
is your babyôs stool?ò was added to a booklet received by
all parents for well care, the average age for definitive
care for infants with biliary atresia was not improved (4).
A scoring card displaying color photographs of normal
and abnormal stools modestly improved case finding in a
subsequent program (21).
Dark urine is also a nonspecific indicator of increased

conjugated bilirubin. No studies could be found that ad-
dressed the utility of this sign for case finding. Literature
review did not identify any studies that defined specific-
ity or sensitivity for the findings of jaundice, pale stools,
or dark urine in combination. Thus, the clinician must
continue to test for cholestasis when these findings are
present, despite the low yield. The American Academy
of Pediatrics practice parameter on the management of
hyperbilirubinemia in the healthy term newborn recom-
mends testing for conjugated hyperbilirubinemia if jaun-
dice is accompanied by dark urine or light stool or if it
persists beyond 3 weeks (22).
The Cholestasis Guideline Committee recommends

that any infant noted to be jaundiced at 2 weeks of age be
evaluated for cholestasis with measurement of total and
direct serum bilirubin. However, breast-fed infants who
can be reliably monitored and who have an otherwise
normal history (no dark urine or light stools) and physi-
cal examination (Table 6) may be asked to return at 3
weeks of age and, if jaundice persists, have measurement
of total and direct serum bilirubin at that time.
Bacterial infections, including urinary tract infection,

are a well known cause of concomitant conjugated hy-
perbilirubinemia, probably because of the effect of bac-
terial endotoxin on bile formation (23,24). Otherwise
asymptomatic jaundiced infants may have urinary tract
infection, particularly if the onset of jaundice occurs after
8 days of age (25). Jaundice caused by an acute infection
resolves when the acute illness has been addressed. Be-
cause jaundice is more likely to be related to the under-
lying illness, rather than primary liver disease, in the

acutely ill infant, management is oriented to the under-
lying acute illness.
Because either conjugated or unconjugated hyperbili-

rubinemia may be present in a jaundiced infant who does
not appear acutely ill, measurement of serum bilirubin
that includes both total and direct (conjugated) bilirubin
is recommended. The most commonly used laboratory
determination (the diazo or van den Bergh method) does
not specifically measure conjugated bilirubin but reports
direct bilirubin. For methodological reasons, the higher
the total bilirubin (even if it is all unconjugated), the
higher the reported direct bilirubin (26ï28). Measure-
ments of direct bilirubin may vary significantly both
within and between laboratories (29ï32). The methods
used may also influence the measurement of conjugated
bilirubin (33ï35). A specific measurement of conjugated
bilirubin, such as that obtained with the Ektachem sys-
tem, is optimal. Because canalicular excretion of biliru-
bin can be rate limiting to overall clearance, infants with
high nonconjugated bilirubin may retain some conju-
gated bilirubin. Therefore, in the presence of elevated
total bilirubin, conjugated bilirubin levels are considered
abnormal when values greater than 1.0 mg/dL are re-
ported (36). Practitioners whose laboratories use the Ek-
tachem system could use a value of conjugated bilirubin
greater than 1.0 to define cholestasis, regardless of total
bilirubin. For this guideline, we defined an abnormal
direct bilirubin as a value greater than 1.0 mg/dL if the
total bilirubin is less than 5 mg/dL, or a value of direct
bilirubin that represents more than 20% of the total bil-
irubin if the total bilirubin is greater than 5 mg/dL. It is
important to be aware of the potential for error in these
measurements and consult with the laboratory if the mea-
surements are inconsistent with the appearance of the
patient. Urine testing has also been used to diagnose
cholestasis: assay of sulfated bile acids in urine was
found in a single study to distinguish control infants from
those with cholestasis, but this test is not generally avail-
able (37).

INITIAL EVALUATION OF THE INFANT WITH
CONJUGATED HYPERBILIRUBINEMIA

For infants with only unconjugated hyperbilirubin-
emia, practitioners can refer to the previously published
guideline on management of unconjugated hyperbiliru-
binemia from the American Academy of Pediatrics (22).
If the conjugated serum bilirubin is elevated, cholestasis
is present. The further evaluation of an infant with cho-
lestasis is a matter of some urgency. Because biliary
atresia is one of the possible causes of cholestasis, the
goal of management is to complete the diagnostic evalu-
ation, or at least to exclude biliary atresia, by 45 to 60
days of age. History and physical examination can help
guide the diagnostic process for the infant with cholesta-
sis. Some findings on history or physical examination
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will lead the clinician to other diagnostic possibilities.
For example, 3% of infants with severe ABO hemolytic
disease have conjugated hyperbilirubinemia that may
persist until 2 weeks of age; thus, further observation

may suffice for these infants (38). Table 6 describes ab-
normalities that may be present on history and physical
examination and their potential significance. Abnormali-
ties suggestive of a particular disease entity would lead

TABLE 6. History and physical findings to consider for the differential diagnosis of infants with conjugated hyperbilirubinemia
(see Box 9 of Figure 1)

Topic Specific question Implication

History Similar problem with parents or among siblings Occurrence in other family members implies autosomal
dominant inheritance, and occurrence in sibs implies
genetic disease or nongenetic recurrence pattern: e.g.,
�-1AT deficiency, progressive familial intrahepatic
cholestasis (PFIC), Alagilleôs, cystic fibrosis

Consanguinity Risk for autosomal recessive inheritance
Maternal infection that can affect baby TORCH infections, occasionally HBV, others
Cholestasis of pregnancy May be seen in PFIC
Fetal ultrasound (yes/no; findings) Choledochal cyst and bowel anomalies (e.g., duplication

cysts) that can cause jaundice
Past ABO or Rh disease, or Rh negative Hemolysis
Birth weight SGA implies fetal involvement and weighs against biliary

atresia
Neonatal infection, including UTI, sepsis and viral infection Often associated with conjugated hyperbilirubinemia
Feeding history and history of weight gain Neonatal hepatitis can cause FTT; metabolic disease (e.g.,

galactosemia and hereditary fructose intolerance) can
cause anorexia, FTT, and jaundice. Panhypopituitarism

Bowel historyðvomiting, stooling Vomitingðmetabolic disease, pyloric stenosis, bowel
obstruction (atresia, annular pancreas); delayed
stoolingðCF, hypothyroidism; diarrheaðinfection,
metabolic disease, PFIC1, CF; clay colored stoolðbiliary
obstruction

Source of nutrition Breast or formula; composition of formula: galactose
containingðgalactosemia, fructose or sucrose
containingðhereditary fructose intolerance

Disposition Irritable: may be associated with some metabolic disorders;
ñgreat baby, sleeps all the time, never awake,ò
lethargicðhypothyroidism or panhypopituitarism

Urine colorðpreferably directly observed Dark urineðconjugated hyperbilirubinemia
Stool color (useful to have reference such as yellow paint
strip from paint dealer); preferably directly observed

Pale or clay colored; cholestasis, rule out obstruction

Excessive bleeding Coagulopathy; vitamin K deficiency
Physical findings Vital signs; weight, length, OFC; weight for length

Global assessment of general health
Global assessment of nutritional status Acute illness
HEENT Dysmorphic findingsðAlagilleôs syndrome, scleral icterus

(qualitatively different in cholestasis versus
nonconjugated jaundice), fundoscopic (intrauterine
infection)

Slit-lamp findings (Alagille syndrome, cataracts) snuffles
Chest/heart Evidence of pneumoniaðneonatal infection

Evidence of heart failureðCongestive hepatopathy
Murmurs or other evidence of congenital heart
diseaseðbiliary atresia, Alagilleôs syndrome

Abdomen Distention
Ascites
Abdominal wall vasculature
Liver size (exactly measured)
Liver consistency
Spleen size (below costal margin)
Spleen consistency
Masses
Umbilical hernia

Diaper exam Dark urineðconjugated hyperbilirubinemia
Pale or clay colored stoolðcholestasis, rule out obstruction

Skinðbruising, petechiae, rashes
Neurologicðgeneral assessment of vigor, tone, and
symmetry
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to more focused diagnostic evaluation, rather than further
investigation of cholestasis. It is important to evaluate or
repeat the newborn screen for galactosemia and hypo-
thyroidism because these conditions can present with
conjugated hyperbilirubinemia and require urgent man-
agement to prevent serious sequelae (39ï42). Keeping in
mind that the diagnosis of one disease does not preclude
the presence of another, additional evaluation is neces-
sary if the jaundice does not resolve with treatment of
these specific conditions.
Consultation with a pediatric gastroenterologist is es-

sential for infants with conjugated hyperbilirubinemia of
unknown cause. The nature of this consultation may vary
among practice settings. A telephone consultation may
be particularly useful for practitioners at some distance
from specialty care. Of the tests listed in Box 15 of the
algorithm (Fig. 1), which should be ordered and where
they should be performed is likely to vary, depending on
which of the tests are readily available to the referring
physician, and on whether examination of the patient by
the specialist will be delayed. If the level of serum
alpha-1 antitrypsin is found to be low, Pi typing is indi-
cated. If an obvious extrinsic obstruction (such as cho-
ledochal cyst) is present, referral for surgery is war-
ranted. Of the tests listed at this decision point, the ul-
trasound is the most operator dependent, and thus may be
most appropriately performed at the referral center by
more experienced personnel. In many practice settings,
all of the listed tests would be best obtained by imme-
diate referral of the patient for evaluation by the pediatric
gastroenterologist. In the evaluation for infants with pos-
sible biliary atresia, it is optimal for an experienced pe-
diatric surgeon to also be involved.
Ultrasonography is useful to identify anatomic abnor-

malities such as choledochal cyst. The finding of a small
or absent gallbladder may suggest extrahepatic biliary
atresia, but reported sensitivities as low as 73% indicate
that ultrasound cannot be used to rule out this diagnosis.
Several reports of high sensitivity and specificity of the
ñtriangular cordò sign on ultrasound suggest that this test
may be useful in the diagnosis of extrahepatic biliary
atresia.(43ï45) Again, this appears to be operator depen-
dent. Despite these limitations, we recommend ultraso-
nography for the evaluation of the infant with cholestasis
of unknown etiology.
Gamma glutamyl transpeptidase (GGT) has been used

in the past to distinguish biliary atresia from neonatal
hepatitis, but wide variability in levels makes interpreta-
tion of test results difficult. Especially in the older infant
with cholestasis, a very low GGT level may be useful to
exclude obstruction and, in conjunction with an elevated
alkaline phosphatase level, suggests genetic and meta-
bolic causes of intracellular cholestasis. The degree of
elevation of GGT is not useful in discriminating the eti-
ology of the cholestasis. The evidence supporting the use
of ultrasound and GGT is summarized in Table 7.

FURTHER EVALUATION OF THE INFANT
WITH CHOLESTASIS

Once it is established that cholestasis is present, the
principal diagnostic concern is the differentiation of he-
patocellular from obstructive cholestasis, of disorders of
physiology from disorders of anatomy, and of disease
that is managed medically from disease that is managed
surgically. The tests that have been used to make this
differentiation and about which we were able to find at
least some evidence regarding their value were percuta-
neous liver biopsy, hepatobiliary radionuclide scan, and
duodenal aspirate. Evidence and citations for the use of
these tests are summarized in Table 7.

Percutaneous Liver Biopsy

Most studies of percutaneous liver biopsy are retro-
spective analyses using as a gold standard the clinical
course or surgical or autopsy results. Biopsy interpreta-
tion is pathologist dependent, and requires experience
that many general pathologists lack. Review of all of the
studies of biopsy revealed that 50% to 99% of patients
with biliary atresia are correctly identified with biopsy.
Biliary atresia is incorrectly suspected from the biopsy in
0% to 46%.
In 1974, Brough and Bernstein (46) demonstrated the

diagnostic usefulness of the percutaneous liver biopsy
and established the diagnostic criteria that are in current
use. They compared the original pathologic diagnosis in
181 consecutive patients to the ultimate diagnosis based
on surgical findings and long-term follow-up. The origi-
nal diagnosis was correct in 148 patients (93.7%), a high
level of accuracy. More importantly, the type of error
seen in the 10 patients with incorrect diagnoses would
not lead to missed diagnosis of biliary atresia. In only
one patient with biliary atresia was the original biopsy
interpreted as hepatitis, which would lead to delay in the
diagnosis and loss of important time before surgical cor-
rection. The remaining nine were suspected of having
biliary atresia but actually had hepatitis. In this report,
liver biopsy had a very high sensitivity (99%) and speci-
ficity (92%) for the diagnosis of biliary atresia, with
somewhat less specificity for the diagnosis of neonatal
hepatitis. Unfortunately, 23 patients were lost to follow-
up, which reduces the value of this study. The highest
quality subsequent studies performed using the Brough
and Bernstein criteria demonstrate very good sensitivity
and specificity for biliary atresia.
The interpretation of a single liver biopsy in a child

with neonatal cholestasis is also limited by the dynamics
of disease. Many cholestatic conditions express them-
selves differently with time. Liver biopsy specimens ob-
tained early in the course of biliary atresia may be indis-
tinguishable from hepatitis (47). In addition to being able
to visualize the hepatocanalicular cholestasis and injury,
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the liver biopsy also can provide disease-specific find-
ings. Examples include PAS-positive granules in alpha-1
antitrypsin deficiency, ductal paucity in Alagille syn-
drome, necroinflammatory duct lesions in sclerosing
cholangitis, and other findings that are relatively specific
for metabolic and storage diseases.
The evidence indicates that liver biopsy can be per-

formed safely and expeditiously in young infants and is
useful in establishing specific diagnoses (48). The Cho-
lestasis Guideline Committee recommends that a liver
biopsy be performed in most infants with undiagnosed
cholestasis, to be interpreted by a pathologist with ex-
pertise in pediatric liver disease. A percutaneous liver
biopsy is recommended before performing a surgical
procedure to diagnose biliary atresia. If the biopsy is
done early in the course of the disease (before 6 weeks of
age), the biopsy may have to be repeated if the results are
equivocal.

Scintigraphy

Injected radioactive material is normally excreted into
the intestine within a predictable period of time. Nonvi-
sualization of radioactivity within the intestine (in the
scanning field comprising the intestines) 24 hours after
injection is considered to be an abnormal result, indicat-
ing biliary obstruction or hepatocellular dysfunction. In
the studies reviewed, a variety of radiolabeled scinti-
graphic agents were used, the diagnostic criteria varied
greatly, and no blinded comparisons were found between
scintigraphy and a gold standard for diagnosis. Although
it is thought that the precision of the test can be improved
by administering phenobarbital for several days before
imaging, no studies are available to confirm or refute this
hypothesis. In the available studies, the sensitivity of
scintigraphy for the diagnosis of biliary atresia is high;
virtually all patients with complete biliary obstruction
showed no excretion on scintiscan. A few patients with a
negative test (tracer evident in the intestine) later expe-
rienced biliary atresia, presumably because of disease
evolving from incomplete to complete obstruction.
Specificity of scintigraphy for biliary atresia or other
obstructive processes is low; many patients without ana-
tomic obstruction will not excrete tracer. Although the
high sensitivity for biliary atresia makes this a fairly
good single test for detecting disease, it is time consum-
ing and expensive and does have significant false-
positive and false-negative results. The Cholestasis
Guideline Committee concludes that hepatobiliary scin-
tigraphy generally adds little to the routine evaluation of
the cholestatic infant but may be of value if other means
for excluding biliary obstruction are not available.

Duodenal Aspirate

Limited data indicate that duodenal aspirate analysis
for bilirubin concentration can identify patients with bil-

iary obstruction with a sensitivity similar to that of scin-
tiscan. In this test, fluid is obtained from the duodenum,
either by placing a tube or a string in the duodenum, and
analyzed for bilirubin concentration. A positive test for
obstruction is one in which the bilirubin concentration of
the aspirate is no greater than serum concentration. This
would appear to be a low-tech, inexpensive alternative to
scintiscan, yet it is not commonly used, probably because
it is time and labor intensive, invasive, and inconvenient.
The Cholestasis Guideline Committee concludes that the
duodenal aspirate test may be useful in situations in
which other tests to detect biliary obstruction are not
available.

Magnetic Resonance Cholangiopancreatography

The few reports available to date have studied a very
small number of patients, and although the results are
encouraging, firm conclusions are not possible. Magnetic
resonance cholangiopancreatography (MRCP) requires
deep sedation or general anesthesia. Additional technical
advancement and clinical experience are necessary be-
fore MRCP can be used in the evaluation of cholestatic
infants. The Cholestasis Guideline Committee concludes
that this test cannot be routinely recommended based on
the currently available data.

Endoscopic Retrograde Cholangiopancreatography

Endoscopic retrograde cholangiopancreatography
(ERCP) is an evolving technology that has been increas-
ingly used in some tertiary referral centers to diagnose
the cause of cholestasis in young infants. ERCP involves
endoscopic intubation of the biliary (and pancreatic)
ducts via the ampulla of Vater with a small tapered cath-
eter and injection of contrast material to facilitate radio-
logic visualization of the ductal systems. A small pedi-
atric side-viewing duodenoscope has enhanced the capa-
bility to perform this procedure in young infants. Most
endoscopists prefer to perform this procedure with the
patient under general anesthesia.
The data supporting the use of ERCP for the evalua-

tion of the cholestatic infant are sparse. Many of the
reports simply document the use of the prototype smaller
side-viewing instrument for these patients. Operators re-
port mixed success with the procedure to distinguish bil-
iary atresia from neonatal hepatitis and other forms of
nonoperative cholestasis. Most tertiary centers use ERCP
to sort as surgical or nonsurgical cases that remain equiv-
ocal after liver biopsy. No controlled studies have been
conducted to compare endoscopic techniques. In larger
studies, sensitivity and specificity are excellent, but
failed cannulation and/or visualization are reported in
more than 10%. Patient populations vary from young
infants to older infants (before or after 60 to 90 days of
age). No controlled study has been done to demonstrate
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that ERCP will alter the final diagnosis. A cost-benefit
analysis of ERCP has not been performed, but it is pos-
sible that the procedure could obviate the need for sur-
gical exploration in some infants. ERCP in pediatric pa-
tients has been recommended only at facilities with ap-
propriate support staff and specialists with expertise in
this procedure in young infants (49).
The Cholestasis Guideline Committee concludes that

ERCP is not frequently used because of the cost of in-
strumentation and the need for technical expertise. The
usefulness of ERCP appears to be center and operator
dependent. Clinicians with the appropriate expertise and
instrumentation will find the test a useful adjunct in the
evaluation of the difficult-to-diagnose cause of cholesta-
sis in an infant in whom laparotomy is being contem-
plated. The Committee recommends that a liver biopsy
be obtained before subjecting an infant to ERCP. Under
selected circumstances, ERCP can clarify the cause of
neonatal cholestasis and obviate the need for laparotomy.
ERCP can be recommended in selected cases at facilities
with appropriate support staff and specialists with exper-
tise in this procedure in young infants.

Lipoprotein X

This test is no longer widely available; the few studies
on this subject are of poor quality and suggest poor sen-
sitivity and specificity for differentiating biliary atresia
from neonatal hepatitis. The Cholestasis Guideline Com-
mittee recommends that this test not be performed.

CONCLUSION

The rapid and effective diagnosis of the cause of cho-
lestasis in an infant is challenging. The initial detection
of these infants remains in the domain of the primary
care provider and depends on the recognition of jaundice
past the age of 2 weeks or recognition of abnormal stool
or urine color. Laboratory testing for cholestasis should
include direct (conjugated) bilirubin. A direct bilirubin
value greater than 1.0 mg/dL if the total bilirubin is less
than 5 mg/dL or a direct bilirubin more than 20% of the
total bilirubin if the total bilirubin is greater than 5
mg/dL is considered abnormal. The relative rarity of cho-
lestatic jaundice in contrast to unconjugated hyperbiliru-
binemia in this age range dictates that many jaundiced
infants will be tested to find a few with elevated direct
bilirubin. It is recommended that primary care providers
continue to screen for cholestasis, despite its rarity, be-
cause of the gravity of the consequences of missed di-
agnosis.
The Cholestasis Guideline Committee recommends

that any infant noted to be jaundiced at 2 weeks of age be
evaluated for cholestasis with measurement of total and
direct serum bilirubin. However, breast-fed infants who
can be reliably monitored and who have an otherwise

normal history (no dark urine or light stools) and physi-
cal examination may be asked to return at 3 weeks of age
and, if jaundice persists, have measurement of total and
direct serum bilirubin at that time.
Identification of cholestasis warrants a prompt effort

to accurately diagnose the cause. In an ill appearing in-
fant, the primary cause of the acute problem should be
sought and treated. Cholestasis that does not resolve with
resolution of the acute problem requires thorough evalu-
ation. In a well appearing infant, cholestasis should be
evaluated without delay because this condition has eti-
ologies that are both serious and treatable. Patients with
extrahepatic biliary atresia often appear well at initial
presentation, and in these patients there is evidence that
early diagnosis and surgical bile drainage is associated
with longer survival of the native liver.
Most of the diagnostic tests that are used to determine

the etiology of cholestasis in infants are operator depen-
dent and variable in utility, and most are not commonly
performed outside of referral centers. Although specific
circumstances may support the performance of diagnos-
tic testing at a referring hospital, most practitioners will
need to use the diagnostic expertise of a referral center.
Diagnostic workup by referring hospitals may be most
useful to quickly exclude some of the many causes of
cholestasis.
For all diagnostic tests reviewed, the sensitivity and

specificity varied widely. Percutaneous liver biopsy had
the greatest diagnostic accuracy in published studies.
However, because of the dynamic and progressive nature
of extrahepatic biliary atresia, even this test can be mis-
leading. Scintigraphy appears to be primarily useful in
excluding extrahepatic obstruction, consistent with the
diagnosis of extrahepatic biliary atresia. Sonographic
evaluation is currently useful for excluding anatomic ab-
normalities but may have a greater value in the future if
descriptions of new findings (such as the ñtriangular
cordò sign) are corroborated. ERCP may have a role in
centers with pediatric gastroenterologists experienced in
its use. Too little experience with MRCP has been re-
ported to analyze its utility. Duodenal aspirate or string
test may be useful in remote sites or if other testing is not
readily available.
In summary, the diagnosis of neonatal cholestasis is an

urgent matter. This guideline and algorithm have been
developed to assist in this process. No single pathway
appears to be clearly superior for the diagnosis of con-
ditions leading to cholestasis. A guide is provided here
for clinicians who are challenged with the prospect of
detecting and evaluating the rare infant with cholestasis.
Vigilance is crucial in detecting these patients, selecting
appropriate and timely diagnostic testing based on the
resources available in their own institutions, and refer-
ring the infant to a pediatric gastroenterologist who can
provide the essential diagnostic and treatment modalities
for optimal outcome. The scarcity and relatively low
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quality of research found in this area indicate that further
research is needed.
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ABSTRACT

OBJECTIVES. To develop clinical practice guidelines to assist primary care clinicians in
the management of adolescent depression. This first part of the guidelines ad-
dresses identification, assessment, and initial management of adolescent depres-
sion in primary care settings.

METHODS.By using a combination of evidence- and consensus-based methodologies,
guidelines were developed by an expert steering committee in 5 phases, as in-
formed by (1) current scientific evidence (published and unpublished), (2) a series
of focus groups, (3) a formal survey, (4) an expert consensus workshop, and (5)
draft revision and iteration among members of the steering committee.

RESULTS.Guidelines were developed for youth aged 10 to 21 years and correspond to
initial phases of adolescent depression management in primary care, including
identification of at-risk youth, assessment and diagnosis, and initial management.
The strength of each recommendation and its evidence base are summarized. The
identification, assessment, and initial management section of the guidelines in-
cludes recommendations for (1) identification of depression in youth at high risk,
(2) systematic assessment procedures using reliable depression scales, patient and
caregiver interviews, and Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition criteria, (3) patient and family psychoeducation, (4) establishing relevant
links in the community, and (5) the establishment of a safety plan.

CONCLUSIONS. This part of the guidelines is intended to assist primary care clinicians
in the identification and initial management of depressed adolescents in an era of
great clinical need and a shortage of mental health specialists but cannot replace
clinical judgment; these guidelines are not meant to be the sole source of guidance
for adolescent depression management. Additional research that addresses the
identification and initial management of depressed youth in primary care is
needed, including empirical testing of these guidelines.
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MAJOR DEPRESSION IN adolescents is recognized as a
serious psychiatric illness with extensive acute

and chronic morbidity and mortality.1,2 Research shows
that only 50% of adolescents with depression are diag-
nosed before they reach adulthood.3 In primary care
(PC), as many as 2 in 3 depressed youth are not identi-
fied by their PC clinicians and do not receive any kind of
care.4,5 Even when diagnosed by PC physicians, only half
of these patients are treated appropriately.3 Further-
more, rates of completion of specialty mental health
referral for youth with a recognized emotional disorder
from general medical settings are quite low (J. V.
Campo, MD, written communication, 2006).

In view of the shortage of mental health clinicians
and barriers to children having access to mental health
professionals, the well-documented need for PC clini-
cians to learn how to manage this condition, the increas-
ing evidence base available to guide clinical practice,
increased selective serotonin reuptake inhibitor–pre-
scribing rates in pediatric PC,6,7 and new evidence that a
multifaceted approach with mental health consultation
may improve the management of depression in PC set-
tings,8–11 guidelines may be a necessary first step in the
identification and management of depression in adoles-
cents in PC. Unfortunately, no depression-management
guidelines have been developed for use in the PC setting
in the United States or Canada.

Although additional randomized, controlled, clinical
trial (RCT) information is urgently needed to guide PC
clinicians in optimal management approaches, such
studies often take years to complete, and many critical
PC adolescent depression-management questions have
not been, and will likely never be, addressed in com-
pleted or ongoing studies. To address this gap and meet
the needs of PC clinicians and families who are on the
“front lines” with few mental health resources available,
this report and its companion article12 constitute the
first-ever evidence- and expert consensus–derived
guidelines to guide PC clinicians’ management of ado-
lescent depression. These guidelines are also accompa-
nied by a toolkit (available at no cost for download at
www.glad-pc.org; see Appendix).

Over the last 3 years, the Center for the Advancement
of Children’s Mental Health at Columbia University and
the Sunnybrook Health Sciences Center at the Univer-
sity of Toronto joined forces with the New York Forum
for Child Health, New York District II and New York
Chapters 1 through 3 of the American Academy of Pe-
diatrics and, more recently, the REACH Institute, along
with leading experts across the United States and Can-
ada, to address the need for a synthesis of knowledge in
this area. The result of this initiative was the develop-
ment of the Guidelines for the Management of Adoles-
cent Depression in Primary Care (GLAD-PC). These
guidelines are based on available research and consensus
of experts in depression and in PC.

In this article, we present the summary result of
literature reviews of the available data and the recom-
mendations on the identification and assessment of de-
pression in PC settings; in our accompanying report,12

we present the results of the reviews and recommenda-
tions on treatment (psychotherapy, psychopharmacol-
ogy, and pediatric counseling) and ongoing manage-
ment. Although very few studies have addressed
adolescent depression identification and management in
PC settings, many PC clinicians are already attempting to
change their clinical practices; thus, a great need exists to
develop and disseminate methods and tools for assisting
PC clinicians in managing adolescent depression.

Major depressive disorder (MDD) is a specific diagnosis
described in the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV),13 which includes symp-
toms of low mood, anhedonia, and other neurovegetative
symptoms (ie, insomnia, decreased concentration, low en-
ergy, etc). Other types of depression exist, including dyst-
hymia, subthreshold forms, or those that occur as part of
bipolar disorder or other mental illness. Although the evi-
dence for the psychopharmacology recommendations in
the accompanying article12 focus exclusively on MDD, the
recommendations around identification, assessment, and
initial management can be applied to other forms of de-
pression as well.

Our guidelines also distinguish between mild, mod-
erate, and severe forms of MDD. The DSM-IV depression
criteria include 9 specific symptoms that have been
shown to cluster together, run in families, and have a
genetic basis,14–18 and a large body of evidence accumu-
lated over time now supports the internal consistency of
depressive symptoms and the validity of the major de-
pression construct, based on the validational criteria for
all psychiatric diagnoses.14 According to the DSM-IV,
severity of depressive disorders can be based on symp-
tom count. This commonly used method to define de-
pression severity has been used in large population-
based studies19 and may be particularly relevant in PC
settings in which less-severe clinical presentations of
depression may be more common. Thus, mild depression
may be characterized on the basis of lower scores in
standardized depression scales with shorter duration of
symptoms or meeting minimal criteria for depression.
Following the DSM-IV, mild depression might be de-
fined as 5 to 6 symptoms that are mild in severity.
Furthermore, the patient might experience only mild
impairment in functioning.

In contrast, depression might be deemed to be severe
if a patient experiences all of the depressive symptoms
listed in the DSM-IV. Depression might also be consid-
ered severe if the patient experiences severe impairment
in functioning. Moderate depression falls between these
2 categories. In general, however, even if not all 9 DSM-
IV–defined symptoms of depression are present, for the
purposes of these guidelines, an adolescent who meets at
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least 5 criteria for the diagnosis of MDD should be con-
sidered to be in the severe category if he or she presents
with a specific suicide plan, clear intent, or recent at-
tempt; psychotic symptoms; or severe impairment in
functioning (such as being unable to leave home).

These guidelines were developed for PC clinicians
who are in a position to identify and assist depressed
youth in their practice settings. Although the age range
of 10 to 21 years may encompass preteens, adolescents,
and young adults in specific instances, this age range was
chosen to include those who might be developmentally
“adolescent.” Research that supports adult depression
guidelines includes adults 18 years and older. Much of
the adolescent depression research focuses on children
18 years and younger. However, because adolescent
medicine clinicians and school health clinicians often see
patients until they are 21 years old, we have included
the older adolescents. However, a primary caregiver
faced with an adolescent between the ages of 18 and 21
can choose to use either adult or adolescent depression
guidelines on the basis of the developmental status of
the adolescent and their own comfort and familiarity
with each set of guidelines.

METHODS
The following recommendations were developed on the
basis of a synthesis of expert consensus- and evidence-
based research-review methodologies. We compiled the
necessary information to develop these recommenda-
tions in 5 phases.

1. To understand the problems and obstacles faced by
PC clinicians regarding the management of adoles-
cent depression, we first conducted focus groups with
PC clinicians and youth patients and their family
members to review issues pertinent to the PC man-
agement of depression.

2. Systematic literature reviews were conducted in each
of 5 key areas in which recommendations were sub-
sequently developed. Whenever possible, these re-
views focused on identifying empirical evidence that
was developed within child/adolescent PC settings.
When PC studies were unavailable, research from
specialty mental health care was reviewed. In all 5
review instances, the GLAD-PC Steering Group first
determined the existence of all high-quality, previ-
ously published, systematic evidence-based reviews
that met the following criteria: (a) clear definition of
search terms from Medline, including words and
word roots; (b) explicit delineation of years searched;
(c) exclusion of non–English-language studies; (d)
physical review and reading of search-identified titles
and abstracts; and (e) selection, review, and reading
of possibly relevant articles before determination of
final inclusion. When more than 1 systematic evi-
dence-based review was identified for a given area, all

reviews were drawn on to identify relevant articles
for potential inclusion. More than 1 systematic evi-
dence-based review was available for the areas of
efficacy of psychotherapeutic interventions for youth
MDD and efficacy of pharmacologic treatments for
youth MDD. For all reviews, when appropriate, we
updated the review for any ensuing years transpired
since the latest review by using these same 5 meth-
ods. When systematic reviews were not available for
a given area, the GLAD-PC team conducted a system-
atic review by using Medline (from inception to
2004/2005) and the criteria described above. Reviews
were guided by members of the GLAD-PC Steering
Committee, which comprised leading experts in each
of these areas.

To address the first key area regarding the identifica-
tion and assessment of adolescent depression in PC, a
systematic evidence review was conducted to identify
all available evidence about adolescent depres-
sion identification in PC, as well as information regard-
ing current practices. This review has since been pub-
lished.20 Because of limited information about depres-
sion assessment and screening measures in PC
specifically, we also reviewed adolescent-screening in-
struments/tools previously used in psychiatric or com-
munity populations. Beginning from 2 previous system-
atic evidence reviews,21,22 the GLAD-PC team performed
an additional systematic review from 1998 to 2004.

To address the second key area regarding the initial
management of adolescent depression in PC, a system-
atic evidence review was conducted to identify all avail-
able evidence about interventions for adolescent de-
pression in PC and has since been published as well.23

Other evidence for the initial management of adoles-
cent depression in PC came from systematic evidence
reviews that addressed the chronic illness model, sys-
tems of care, and safety planning for suicidal patients.

3. On the basis of the questions and issues identified
during the focus groups and the literature reviews,
we developed a survey to answer questions regarding
critical issues in PC management of adolescent de-
pression that have not been answered in the empir-
ical literature. The survey questions were developed
and reviewed by clinical and research experts in the
area of mental health and PC. Using this survey,
research and clinical experts were surveyed on their
depression assessment and management recommen-
dations. Depression clinical/research experts (N � 81)
from Canada and the United States were asked to
complete the 34-item study survey. Of these items, 3
questions dealt with the identification and diagnosis
of depression. Subjects were chosen by using 1 of 4
criteria: (a) membership in child and adolescent psy-
chiatric organizations in Canada and the United
States including their academies of child and adoles-
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cent psychiatry; (b) recipient of federal grants for
related research; (c) lead author of at least 2 articles
on clinical research in the area from 1999 to 2004 on
the basis of Medline citations; or (d) key PC clinical
and research leader with expertise in the area of
guideline development and/or emotional and behav-
ioral disorders that present in PC settings. Complete
survey results (n � 76) will be presented in a subse-
quent peer-reviewed article and are available from
the authors on request.24

4. An expert consensus workshop was held in July 2004
with 81 North American experts on depression, clin-
ical pediatrics, quality improvement, mental health
policy, and health economics. Published data from
the literature review, unpublished high-quality re-
search currently in process of publication, and the
results of the survey were presented to guide the
initial discussion and consensus process.

5. Guidelines were developed on the basis of multiple
iterations shared among a small group of core writers,
guidance of the larger steering committee, and ulti-
mate input of all consensus-conference attendees to
obtain full ownership of the final product. The results
of this process are presented below.

On the basis of the 5-step method, 2 guidelines were
developed to address different areas of adolescent de-
pression management in PC settings: (1) identification,
assessment, and initial management and (2) treatment
and ongoing management. This part of the guidelines
focuses on identification, assessment, and initial man-
agement. Each section of both guidelines is composed of
individual recommendations followed by a brief ratio-
nale that refers to available empirical findings and ex-
perts’ consensus opinion on which the recommenda-
tions were based. Each recommendation is graded on the
basis of the Oxford Centre for Evidence-Based Medicine
grade of evidence (A–D) system (see www.cebm.net/
levels�of�evidence.asp). In addition, the strength of each
recommendation, in terms of the extent to which ex-
perts agreed that the recommendation is highly appro-
priate and a “first-line” practice, was reached for each
recommendation. Recommendation strength was rated
in 4 categories: very strong (�90% agreement), strong
(�70% agreement), fair (�50% agreement), and weak
(�50% agreement). The recommendations in the guide-
lines were developed only in areas of management that
had at least “strong agreement” among experts.

RESULTS

Literature Reviews: Identification and Assessment
Twenty-five articles were located that discussed specific
identification methods for adolescent depression in pe-
diatric PC. Only 10 of these articles presented psycho-
metric data of any kind, such as sensitivity, specificity,

positive predictive value, negative predictive value, and
area under the curve (a full table is available in the
published review20). One of the 25, plus an additional 5
survey articles, dealt with current identification practices
by PC physicians. According to those data, most PC
clinicians rely on the use of presenting complaints and
family concerns to identify depressed youth.25 Likewise,
other surveys confirmed that very few pediatric provid-
ers have instituted a systematic assessment or case-find-
ing tool to identify adolescent depression.26,27

Despite clinicians’ principal reliance on adolescent
and parental chief complaints and physician interview in
current practice, the authors of the review found that
the use of these methods alone underidentify adolescent
depression.20 Even physicians who are trained in the use
of mnemonics to guide interviews underidentify adoles-
cent depression.28 Instead, only by asking patients di-
rectly about depression and suicide (versus relying on
them to volunteer the information) does one reliably
improve case finding and the psychometric quality of
diagnostic data.29–32 Using systematic assessment meth-
ods with depression-specific questions seems to provide
the best identification results.27–29,33

Many steps are involved in implementing systematic
depression-identification procedures within a busy prac-
tice setting (eg, training office staff in the use of proce-
dures, adjusting other paperwork demands to fit the
depression-identification procedures, ensuring that pro-
viders review the information, teaching providers how
to use the information, and determining whether the
procedures actually benefit youth). Although no study
has documented the feasibility and outcomes of taking
all of these steps within a single study, evidence from the
review cited above as well as a recently published pilot
study,34 suggests that each of these steps can be imple-
mented in real-world settings (ie, training office
staff27,28,30,33–37, ensuring PC providers review any re-
sults27,28,32–34,37, and establishing that appropriate counsel-
ing and/or needed mental health referrals are made33,39).
Finally, and perhaps most importantly, although no
study compared outcomes between screened and not-
screened groups, 1 study did demonstrate that an iden-
tification program in PC when combined with high-
quality depression treatment actually yields better
outcomes than treatment-as-usual conditions8 (when no
high-quality depression treatment is available).

Because of limited information about depression as-
sessment and screening measures in PC specifically, we
also reviewed adolescent-screening instruments/tools
previously used in psychiatric or community popula-
tions. Beginning from 2 previous systematic evidence
reviews,21,22 the GLAD-PC team performed an additional
systematic review for the years 1998–2004 and found 15
studies with psychometric performance data on depres-
sion instruments in English-speaking adolescents. A ta-
ble that presents these 15 studies, the gold-standard
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diagnostic assessment used, sensitivity, specificity, posi-
tive predictive value, negative predictive value, preva-
lence, and study population is available on request.
Commonly used adolescent-screening instruments in-
cluded the Beck Depression Inventory,40 the Reynolds
Adolescent Depression Screen,41 and the Mood and Feel-
ings Questionnaire.42 Sensitivities of these more com-
mon instruments ranged from .70 to .90, and specifici-
ties ranged from .39 to .90. In addition, the Kutcher
Adolescent Depression Scale, a newer 6- item instru-
ment, had sensitivity and specificity of .81 and .86, re-
spectively, in a school population with a positive predic-
tive value of .39 and a negative predictive value of .98
given a 10% prevalence.43

In summary, no perfect depression screening/assess-
ment tool exists, but a number of adolescent depression
assessment instruments do possess adequate psychomet-
ric properties to commend their use in depression detec-
tion and assessment. Thus, it is reasonable to expect that
depression detection in PC can be improved by the use of
self- or parent-report checklists. Reliance on adolescent
self-report depression checklists alone will lead to sub-
stantial numbers of false-positive and false-negative
cases. Instead, optimal diagnostic procedures should
combine the use of depression-specific screening tools as
diagnostic aids buttressed by follow-up clinical inter-
views in which one obtains information from other in-
formants (eg, parents) and reconciles discrepant infor-
mation to arrive at an accurate diagnosis and
impairment assessment before treatment. For more in-
formation about rating scales and cutoff scores, please
refer to the GLAD-PC toolkit (available at www.glad-
pc.org; see Appendix).

Initial Management of Adolescent Depression
A GLAD-PC review of adolescent depression interven-
tions performed in PC23 found 4 articles that directly
discussed interventions for adolescent depression in PC,
only 1 of which reported an intervention by a PC staff
member as opposed to a mental health worker.44 This
identified RCT44 evaluated the effectiveness of a PC-
delivered consultation intervention that invited teens
from 8 general practices in Britain to discuss their health
concerns with a PC nurse who provided individual con-
sultations. In addition to discussing adolescents’ general
health concerns, the PC nurses offered mental health
referrals when they deemed it appropriate. Posthoc anal-
yses indicated that among teens with high Center for
Epidemiological Studies Depression Scale for Children
(CES-DC) scores, those who were randomly assigned to
the PC nurse consultation had lower CES-DC scores on
follow-up than adolescents with high CES-DC scores
who were not randomly assigned to the consultation,
which suggests that a PC-delivered intervention may be
useful in addressing depression symptoms and/or similar
emotional issues (because these patients were not diag-

nosed with a depressive disorder per se), perhaps by the
consultation itself or by the resulting referral to mental
health.

Although the study discussed above was the only one
that dealt with an intervention by a PC provider for
adolescent depression, the large multisite trial conducted
by Asarnow et al8 showed that improving links between
PC and mental health will result in better outcomes for
depressed adolescents who present in PC.

In addition, on behalf of the GLAD-PC team, Stein et
al23 reviewed the literature on psychosocial interven-
tions for anticipatory guidance. No RCTs or evidence-
based reviews were found.23 Citing earlier literature re-
views in the area of injury prevention45 and anticipatory
guidance46; Stein et al23 found some limited evidence
that anticipatory guidance strategies such as education
and counseling in the PC setting can be effective.

Another area reviewed by Stein et al23 involved psycho-
social interventions for improved adherence. An evidence
review by Lemanek et al47 on asthma adherence suggested
that some educational and behavioral strategies are “prob-
ably efficacious” in creating change. In addition, a study
that used cognitive behavioral strategies suggested that di-
abetic adherence can also be improved.47

In addition, our team searched the Cochrane database
for systematic reviews of all types of interventions im-
plemented in the adherence arena. These reviews48–50

suggested that only complex, multifaceted approaches
that included convenient care, patient education, re-
minders, reinforcement, counseling, and additional su-
pervision by a member of the care team were effective in
improving adherence in different chronic medical con-
ditions including asthma, hypertension, diabetes, and
adult depression. These complex models have also
moved beyond the somewhat paternalistic traditional
model to a model of shared decision-making between
the provider and patient.51 However, improvements in
treatment outcomes remain small even with these com-
plex and resource-intensive interventions.49 In the pedi-
atric literature, research regarding adherence commonly
involved interventions that targeted both patients and
their families.52 Several key components have been iden-
tified that may improve compliance/adherence, includ-
ing patient self-management/monitoring, patient/family
education/support, and the setting and documentation
of achievement of management goals.53,54 The identifica-
tion and periodic review of short- and long-term goals
provides an individualized plan that both the provider
and the patient and family can follow over time.53,54

However, current research evidence suggests that more
complex interventions that include shared decision-
making between provider and patient are likely to have
the greatest impact on both adherence and treatment
outcomes. This kind of coordinated care has been desig-
nated the PC medical home and is discussed further in
this section.55
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Factors that pertain to the linkages between/among
organizations have been studied as well. For example,
the concept of “system of care” was first described in
1986 in a monograph by Stroul and Friedman56 and used
to support the Children and Adolescent Service System
Program; their monograph outlined the ideal model for
an integrated system of care for children and youth with
severe emotional disturbances. Over the last 2 decades,
numerous examples of comprehensive, coordinated,
community-based systems of care have been imple-
mented and evaluated.57–60 Most of them showed no
improvement in patient outcomes but significant im-
provement in other areas such as patient/family satisfac-
tion, decreased wait time, and more appropriate care.57–60

In the chronic care medical literature, PC profession-
als have been encouraged to provide a medical home for
their patients with chronic conditions. In effect, profes-
sionals are expected to remain accessible to patients and
families through periods of quiescence and medical cri-
ses, coordinate care with other health care professionals,
advocate with third-party payers, and provide continuity
of care to prevent long-term consequences of chronic
illnesses.61–63 A review of the evidence for the medical
home was conducted by Cooley,55 who found that al-
though no studies of the outcomes of the broad applica-
tion of the medical home exist, some evidence exists for
positive outcomes for different aspects of the concept.
Again, no RCTs exist that we could find. In 1 study,
children without a medical home were twice as likely to
delay or forego needed care and to have unmet health
care service needs.64 Two other reviews focused on the
impact of coordination of care and continuity of care.65,66

As a recent vaccination study demonstrated, just having
a medical home available to a patient does not necessar-
ily mean that the patient will make full use of the
available services.67 Thus, as outlined in a recent Amer-
ican Academy of Pediatrics policy statement,68 the med-
ical home must provide care coordination and help pa-
tients to make use of available resources.

Although the “system of care” focuses on the overall
coordination of care involving many agencies that are
involved in the care of youth (child welfare services,
schools, etc), a crucial link in that system and for ado-
lescent depression is that between mental health and PC.
Currently, no specific literature addresses the issue of
referral to specialty care of adolescent patients with de-
pression (such as which subgroups of patients would
benefit from referral to mental health professionals).
Studies have been conducted with adults with depres-
sion that demonstrate that increased collaborative care
between mental health and PC professionals is needed to
improve the care of patients with depression in PC.11,69–71

The adult literature shows the importance of a close
working relationship between mental health specialists
and PC clinicians in the PC setting.11,69 Different models
of collaboration have been shown to be effective in the

adult depression literature, including the use of case
managers in PC practices and consultation by on-site
mental health clinicians. Other models include shared
care and telephone consultation on an ad hoc basis.
Although these models suggest improved outcomes for
both clinicians and patients, there are significant barriers
to the successful implementation of these collaborative
models, including funding deficiencies and shortage of
mental health providers. Financial and other incentives
for both PC and mental health clinicians to develop these
models and obtain the training needed to function
within these models are essential. Increased develop-
ment of skills needed for collaborative care and training
in mental health may also be addressed at earlier stages
of training such as during residency for both PC and
mental health clinicians.

Safety Planning
Safety planning with depressed suicidal or potentially
suicidal adolescent patients usually consists of instruct-
ing the family to remove lethal means, instructing the
family to monitor for risk factors for suicide, engaging
the potentially suicidal adolescent in his or her treat-
ment, providing adolescents with mutually agreeable
and available emergency contacts should they find
themselves with increasing suicidality, and establishing
clear follow-up. Our review of the literature found no
trials that have studied the impact of or how to conduct
any of these aspects of safety planning with depressed
adolescents. No studies have examined the benefits or
risks of a safety contract. Some studies have suggested
that limiting access to firearms or other lethal means can
decrease suicide by those methods,72–75 but the evidence
is still unclear as to whether, on a broader population
level, restricting access to certain lethal methods results
in an overall decrease of suicide rates. In addition, a
study by Brent et al76 found that families of depressed
adolescents are frequently noncompliant with recom-
mendations to remove firearms from the house. Yet, a
small prospective follow-up of patients seen in an emer-
gency department for mental health concerns found that
the majority of families removed or secured lethal means
(firearms, alcohol, prescription medications, and over-
the-counter medications) after injury-prevention educa-
tion in the emergency department, whereas no families
who did not receive injury-prevention education did
so.76 Some limited evidence suggests that quick and con-
sistent follow-up with a team approach will be most
helpful in increasing compliance and engagement
among suicidal patients.78,79

GUIDELINES

Identification

Recommendation 1: Patients with depression risk factors (such
as history of previous episodes, family history, other psychiatric
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disorders, substance abuse, trauma, psychosocial adversity, etc)
should be identified (grade of evidence: C; strength of recom-
mendation: very strong) and systematically monitored over
time for the development of a depressive disorder (grade of
evidence: C; strength of recommendation: very strong).

Although most PC clinicians believe it is their respon-
sibility to identify depression in their adolescent patients,
evidence suggests that only a fraction of these youth are
identified when they present in PC settings, and only
50% of depressed adolescents are diagnosed before
reaching adulthood.3,25 As part of overall health care, PC
clinicians should routinely monitor the psychosocial
functioning of all youth, because problems in psychoso-
cial functioning may be an early indication of a variety of
problems, including depression. For those at known in-
creased risk for depression, PC clinicians should use sys-
tematic, effective identification strategies. Risk factors
that clinicians may use to identify those who are at high
risk for depression include a personal history and/or
family history of (1) depression, (2) bipolar disorder, (3)
suicide-related behaviors, (4) substance abuse, and (5)
other psychiatric illness, or (6) significant psychosocial
stressors such as family crises, physical and sexual abuse
and neglect, and other trauma history. Research evi-
dence shows that patients who present with such risk
factors are likely to experience future depressive epi-
sodes.17,80–86 Patients who have been treated for depres-
sion or suicidality in the past should continue to be
monitored. PC clinicians should systematically evaluate
adolescents at high risk for depression during health care
visits (ie, well-child visits, urgent care visits). This sys-
tematic assessment should take place at least once a
year, but frequent somatizers may need to be assessed
more often.

Identification methods of youth at high risk may in-
volve tools such as standardized written instruments,
either generalized (eg, Guidelines for Adolescent Pre-
ventive Services and Strength and Difficulties Question-
naire) or specific emotional symptom checklists (eg,
Beck Depression Inventory, Kutcher Adolescent Depres-
sion Scale). Although mnemonic-based interviews (eg,
HEADSS: home, education/employment, activities,
drugs, sexuality, suicide/depression) may also be used
routinely during visits to guide the direct interview,
systematic and scheduled use of psychometrically reli-
able and practical methods such as brief symptom check-
lists or validated depression scales are a preferred ad-
junct.

Assessment/Diagnosis

Recommendation 1: PC clinicians should evaluate for depres-
sion in adolescents at high risk as well as those who present
with emotional problems as the chief complaint (grade of
evidence: B; strength of recommendation: very strong). Clini-
cians should assess for depressive symptoms on the basis of
diagnostic criteria established in the DSM-IV or International

Classification of Diseases, 10th Revision (grade of evidence:
B; strength of recommendation: very strong) and should use
standardized depression tools to aid in the assessment (grade of
evidence: A; strength of recommendation: very strong).

PC clinicians should probe for the presence of any of
several depressive disorders, including MDD, dysthymia,
and depression not otherwise specified by using system-
atic, rigorous assessment methods. Standardized instru-
ments should be used to help with diagnosis but should
not replace direct interview by the clinician.87–89 Because
adolescents with depression may not be able to clearly
identify depressed mood as their presenting complaint,
providers need to be aware of common presenting symp-
toms that may signal MDD. These symptoms may in-
clude insomnia, weight loss, decline in academic func-
tioning, family conflict, and other symptoms of
depressive disorders.90 The Diagnostic and Statistical Man-
ual for Primary Care91 can help PC clinicians distinguish
between transient depressive responses and depressive
disorders.
Recommendation 2: Assessment for depression should include
direct interviews with the patients and families/caregivers
(grade of evidence: B; strength of recommendation: very strong)
and should include the assessment of functional impairment in
different domains (grade of evidence: B; strength of recommen-
dation: very strong) and other existing psychiatric conditions
(grade of evidence: B; strength of recommendation: very strong).

Evidence of the core symptoms of depression and
functional impairment should be obtained from the
youth and from families/caregivers separately.92–94 The
involvement of the family is critical in all phases of
management and should be included in the assessment
for depressive disorders. Family relationships also may
affect the presentation of depression in adolescents. Cul-
tural background of the patients and their families also
must be considered during the assessment, because it
can affect the presentation of core symptoms.95 Collat-
eral information from other sources (such as teachers)
may also be obtained to aid in the assessment. Given the
high rates of comorbidities, clinicians should assess for
the existence of comorbid conditions that may affect the
diagnosis and treatment of the depressive disor-
der.2,17,96,97 These comorbidities may include 1 or more of
the following conditions: substance abuse, anxiety dis-
order, attention-deficit/hyperactivity disorder, bipolar
disorder, physical abuse, sexual abuse, and trauma. In-
struments that assess for a range of common comorbid
mental health conditions should be considered also. Cli-
nicians should also assess for impairment in key areas of
functioning including school, home, and peer settings.98

Subjective distress should be assessed also. Regardless of
the diagnostic impression or any additional treatment
plans, a safety assessment must be completed by the
clinician (see recommendation 4 in “Initial Management
of Depression”).

PEDIATRICS Volume 120, Number 5, November 2007 e1305
 

http://pediatrics.aappublications.org


Initial Management of Depression

Recommendation 1: Clinicians should educate and counsel
families and patients about depression and options for the
management of the disorder (grade of evidence: C; strength of
recommendation: very strong). Clinicians should also discuss
limits of confidentiality with the adolescent and family (grade
of evidence: D; strength of recommendation: very strong).

Management should be based on a plan developed
with the understanding that depression is often a recur-
ring condition. As seen in studies of depression interven-
tions, families and patients need to be educated about
the causes and symptoms of depression, impairments
associated with it, and the expected outcomes of treat-
ment.23,99–101 Information should be provided at a devel-
opmentally appropriate level, in a way that the patient
and family can understand the nature of the condition
and the management plan. Communication that is de-
velopmentally appropriate should facilitate the ability of
parents and patients to work with the clinician to de-
velop an effective and achievable treatment plan. To
establish a strong therapeutic alliance, the clinician
should also take into account cultural factors that may
affect the diagnosis and management of this disorder.95

Clinicians should also be aware of the negative reactions
of family members to a possible diagnosis of depression
in the teen (ie, sadness, anger, denial). Sample materials
are available in the GLAD-PC toolkit and include re-
sources for patients and parents. Because the symptoms
of depression can also affect many areas of an adoles-
cent’s life, other ongoing partnerships may need to be
established with personnel in schools and other settings
(extracurricular activities). Confidentiality must also be
discussed with the adolescent and his or her family.
Adolescents and their families should be aware of the
limits of confidentiality, including the need to involve
parents or legal authorities when the risk of harm to the
adolescent or others may be imminent. Clinicians should
be aware of state laws regarding confidentiality (eg, see
www.advocatesforyouth.org/publications/iag/confhlth.
htm for additional information).
Recommendation 2: Clinicians should develop a treatment plan
with patients and families (grade of evidence: C; strength of
recommendation: very strong) and set specific treatment goals
in key areas of functioning, including home, peer, and school
settings (grade of evidence: D; strength of recommendation: very
strong).

From studies of chronic disorders in youth, it is sug-
gested that better adherence to treatment is associated
with the identification and tracking of specific treatment
goals and outcomes. Written action plans in asthma
management have produced evidence for improved out-
comes.102 If a patient presents with moderate-to-severe
depression or has persistent depressive symptoms, treat-
ment goals and outcomes should be identified and
agreed upon, based on close collaboration with the pa-

tient and family at the time of treatment initiation.
Treatment goals may include the establishment of a
regular exercise routine, adequate nutrition, and regular
meetings to resolve issues at home. In the adult depres-
sion literature, monitoring seems most effective when
implemented through designated case managers who
monitor patients’ clinical status and treatment-plan ad-
herence.9 The benefits of such programs may be en-
hanced through the use of electronic medical charts and
the development of patient registries.
Recommendation 3: The PC clinician should establish relevant
links/collaboration with mental health resources in the com-
munity (grade of evidence: B; strength of recommendation: very
strong), which may include patients and families who have
dealt with adolescent depression and are willing to serve as
resources to other affected adolescents and their family members
(grade of evidence: D; strength of recommendation: very
strong).

A major gap in the management of chronic disorders
in young people is the lack of linkages between relevant
services that make up the system of care for an individ-
ual youth.103 Furthermore, family-based interventions
have been shown to help youth with mental illness.104

Therefore, establishing relevant links/collaboration with
mental health resources in the local community, includ-
ing peer support groups, advocacy groups, and tradi-
tional community- or hospital-based mental health ser-
vices whenever these services are available, is essential
to ensure timely and effective access to needed servic-
es.8,105 Such linkages may include prearranged agree-
ment regarding referral, exchange of clinical informa-
tion, points of contact, etc. Where appropriate (eg, rural
areas), clinicians should also establish links with para-
professionals who may provide the bulk of counseling
and supportive services in underserved areas.
Recommendation 4: All management must include the estab-
lishment of a safety plan, which includes restricting lethal
means, engaging a concerned third party, and developing an
emergency communication mechanism should the patient de-
teriorate, become actively suicidal or dangerous to others, or
experience an acute crisis associated with psychosocial stressors,
especially during the period of initial treatment when safety
concerns are highest (grade of evidence: C; strength of recom-
mendation: very strong).

Suicidality, including ideation, behaviors, or at-
tempts, is common among adolescents with depression.
In studies of completed suicide, more than 50% of the
victims had a diagnosis of depression.106 Therefore, cli-
nicians who manage this disorder must develop an
emergency communication mechanism for handling in-
creased suicidality or acute crises. After assessing a sui-
cidal patient for suicidality, the clinician must obtain
information from a third party, assess that adequate
adult supervision and support are available, have an
adult agree to help remove lethal medications and fire-
arms from the premises, warn the patient of the disin-
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hibiting effects of drugs and alcohol, put contingency
planning in place, and establish follow-up within a rea-
sonable period of time.72,107 This plan should be devel-
oped with adolescents (and with their families/caregiv-
ers if possible) and should include a list of persons/
services for the adolescent to contact in case of acute
crisis or increased suicidality. The establishment of this
plan is especially important during the period of diagno-
sis and initial treatment when safety concerns are high-
est. Clinicians may also work with schools to develop an
emergency plan for all students who may experience an
acute suicidal crisis. This global approach may prevent,
in some instances, having to label a specific child suicidal
when providers are merely trying to ensure that safety
measures are in place in case the child decompensates.
Components of a safety plan may also include a list of
persons who are aware of the adolescents’ issues and
will be able to assist if contacted during an acute crisis.

DISCUSSION
Although not definitive and subject to modification on
the basis of ongoing accumulation of additional evi-
dence, this part of the guidelines is intended to address
the lack of recommendations regarding the screening,
diagnosis, and initial management of depression in ado-
lescents aged 10 to 21 years in PC settings in the United
States and Canada. As such, these guidelines are in-
tended to assist clinicians in family medicine, pediatrics,
nursing, and internal medicine who may be the first
(and sometimes only) clinicians to identify, manage, and
possibly treat adolescent depression. These guidelines
may also be helpful to allied health professionals who
care for adolescents.

Although not all the steps involved in identifying,
diagnosing, and initially managing the care for adoles-
cent depression in PC have been (or even can be) subject
to rigorous RCTs, there is sound reason to believe that
existing tools and management protocols for adolescent
depression can be applied in the PC setting. Although
more research is needed, our review suggests that these
components of the identification and initial manage-
ment of adolescent depression in PC can be done. The
recommendations were developed on the basis of areas
that had at least “strong agreement” among experts.
However, there were other controversial areas that were
not addressed in these recommendations, such as uni-
versal screening. New emerging evidence may affect the
inclusion of such areas in future iterations of these
guidelines and the accompanying toolkit.

Should These Guidelines Be Universally Deployed?
One might question whether PC clinicians should iden-
tify and diagnose the problem of adolescent depression if
the lack of psychiatric services prevents them from re-
ferring these youth.108 This caution notwithstanding, the
increasingly prevailing recommendation is that as a min-

imum, PC clinicians should be provided the necessary
guidance to support their initial management of adoles-
cent depression.109,110 Nonetheless, because practitioners
and their clinical practice settings vary widely in their
degree of “readiness” in identifying and managing ado-
lescent depression, it is likely that a good deal of time
and flexibility will be required before these guidelines
are adopted systematically or as a universal requirement.
It is conceivable that integrated health care systems with
electronic medical charts, tracking systems, and access to
specialty mental health back-up and consultation will be
most “ready” and able to fully implement the guidelines.
The second part of the guidelines, the companion arti-
cle,12 addresses the treatment of this disorder. Practices
that do identify adolescent depression and have no-
where to refer the patients may benefit from the guid-
ance offered in the next set of recommendations.

Preparatory Steps
Because the management of adolescent depression may
constitute a new or major challenge for some PC prac-
tices, a number of important considerations should be
kept in mind when preparing to implement the guide-
lines, given the findings from studies in the adult liter-
ature, input from our focus groups with clinicians, fam-
ilies and patients, and the experience of members of the
GLAD-PC Steering Committee. Specifically, PC clinicians
who manage adolescent depression should pursue (1)
additional education regarding issues such as advances
in screening, diagnosis, treatment, and follow-up, liabil-
ity, consent, confidentiality, and billing, (2) practice and
systems changes such as office staff training and “buy-
in,” electronic medical charts, and automated tracking
systems, whenever available, and (3) establishing link-
ages with mental health services.

Linkages with community mental health resources
are necessary to both meet the learning needs of the PC
clinician and facilitate consultation/referral of difficult
cases. Practice and systems changes are useful in increas-
ing clinicians’ capacity to ensure monitoring and fol-
low-up of patients with depression. For example, staff
training may help prioritize calls from adolescent pa-
tients who may not state the nature of their call. Specific
tools and/or templates have been developed that offer
examples of how to efficiently identify, monitor, track,
and refer teens with depression. These materials are
available in the GLAD-PC toolkit (available at www.
glad-pc.org). The toolkit addresses how each of the rec-
ommendations might be accomplished without each
practice necessarily having to “reinvent the wheel.”

CONCLUSIONS
Review of the evidence suggests that PC clinicians who
have appropriate training and are attempting to deliver
comprehensive health care should be able to identify
and initiate management of adolescent depression. This
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will likely require real changes in existing systems of
care. As health care models such as the medical home
indicate, comprehensive health care must include as-
sessment and coordination of care for both physical and
behavioral health. This first part of the guidelines for
adolescent depression in PC may enable providers to pull
together the current best evidence and attempt to initi-
ate the best available high-quality care, even in instances
in which they are not in a position to treat such youth.
Mounting evidence suggests that pediatric providers can
and should identify and coordinate depression care for
their adolescent population.

APPENDIX: PART I TOOLKIT ITEMS

● Screening/assessment instruments (ie, Columbia De-
pression Scale)

● Information sheet on the developmental consider-
ations in the diagnosis of depression

● Assessment algorithm/flow sheet (Fig 1)

● Fact sheet/family educational materials

● Educational materials on suicide prevention/safety
planning
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Youth presents to clinic for urgent care 
or health maintenance visit

Early Identification
Systematically identify high-

(1) Refer to other treatment guidelines;
(2) Evaluate for depression at future visits
(3) Book for follow-up visit.

Refer to Crisis or 
Emergency Services  
(may include 
subsequent referral to 
inpatient treatment) 

Assessment
(1) Assess with systematic depression assessment tool
(2) Interview patient and parent to assess for depression and 

other psychiatric disorders with DSM-IV or ICD-10 criteria 
(3) Assess for safety/suicide risk

Evaluation Positive for Depression: MILD, MODERATE, SEVERE, or Depression with COMORBIDITIES 
(1) Evaluate safety and establish safety plan.  
(2) Evaluate severity of depression symptoms.a
(3) Patient/Family Education.b
(4) Develop treatment plan based on severity-review diagnosis and treatment options with patient/family.

a See Guidelines Part I for definition of mild, moderate, and severe depression. Please consult toolkit for
methods available to aid clinicians to distinguish between mild, moderate, and severe depression.
b Psychoeducation, supportive counseling, facilitate parental and patient self-management, refer for peer support and 
regular monitoring of depressive symptoms and suicidality.  

Youth or family presents with emotional 
issues as chief complaint

(1) Stop assessment

needed

Preparation for Managing Depression in Primary Care
Preparation through increased training, establishing mental health linkages, and increasing the capacity  

of practices to monitor and follow-up with patients with depression.

If psychotic or suicidal  Evaluation Negative for 
Depression, but positive for 

other MH conditions 

Evaluation Positive for
Depression, but not 
psychotic or suicidal 

If low risk  If high risk or presenting with emotional issues as 
chief complaint

risk youth

(2) Repeat surveillance as

FIGURE 1
Clinical assessment flowchart.
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ABSTRACT

OBJECTIVES. To develop clinical practice guidelines to assist primary care clinicians in
the management of adolescent depression. This second part of the guidelines
addresses treatment and ongoing management of adolescent depression in the
primary care setting.

METHODS.Using a combination of evidence- and consensus-based methodologies,
guidelines were developed in 5 phases as informed by (1) current scientific
evidence (published and unpublished), (2) a series of focus groups, (3) a formal
survey, (4) an expert consensus workshop, and (5) revision and iteration among
members of the steering committee.

RESULTS. These guidelines are targeted for youth aged 10 to 21 years and offer
recommendations for the management of adolescent depression in primary care,
including (1) active monitoring of mildly depressed youth, (2) details for the
specific application of evidence-based medication and psychotherapeutic ap-
proaches in cases of moderate-to-severe depression, (3) careful monitoring of
adverse effects, (4) consultation and coordination of care with mental health
specialists, (5) ongoing tracking of outcomes, and (6) specific steps to be taken in
instances of partial or no improvement after an initial treatment has begun. The
strength of each recommendation and its evidence base are summarized.

CONCLUSIONS. These guidelines cannot replace clinical judgment, and they should not
be the sole source of guidance for adolescent depression management. Nonethe-
less, the guidelines may assist primary care clinicians in the management of
depressed adolescents in an era of great clinical need and a shortage of mental
health specialists. Additional research concerning the management of youth with
depression in primary care is needed, including the usability, feasibility, and
sustainability of guidelines and determination of the extent to which the guide-
lines actually improve outcomes of youth with depression.

www.pediatrics.org/cgi/doi/10.1542/
peds.2006-1395

doi:10.1542/peds.2006-1395

KeyWords
adolescents, depression, primary care,
guidelines

Abbreviations
PC—primary care
MDD—major depressive disorder
AACAP—American Academy of Child and
Adolescent Psychiatry
PCP—primary care provider
GLAD-PC—Guidelines for Adolescent
Depression in Primary Care
FDA—Food and Drug Administration
RCT—randomized, controlled trial
CES-DC—Center for Epidemiological
Studies Depression Scale for Children
MAOI—monoamine oxidase inhibitor
CBT—cognitive behavioral therapy
SSRI—selective serotonin reuptake
inhibitor
IPT—interpersonal psychotherapy
CI—confidence interval

Accepted for publication Apr 16, 2007

Address correspondence to Amy H. Cheung,
MD, University of Toronto, Department of
Psychiatry, 33 Russell St, 3rd Floor Tower,
Toronto, Ontario, Canada M5S 2S1. E-mail:
amy�cheung@camh.net

PEDIATRICS (ISSN Numbers: Print, 0031-4005;
Online, 1098-4275). Copyright © 2007 by the
American Academy of Pediatrics

PEDIATRICS Volume 120, Number 5, November 2007 e1313

http://pediatrics.aappublications.org


STUDIES HAVE SHOWN that up to 9% of teenagers meet
criteria for depression at any one time, with as many

as 1 in 5 teens having a history of depression at some
point during adolescence.1–5 In primary care (PC) set-
tings, point prevalence rates are likely higher, with rates
up to 28%.6–10 Taken together, epidemiologic and PC-
specific studies have suggested that despite relatively
high rates, major depressive disorder (MDD) in youth is
underidentified and undertreated in PC settings.11

Because of barriers to adolescents receiving specialty
mental health services, only a small percentage of de-
pressed adolescents are treated by mental health profes-
sionals.12 As a result, PC settings have become the de
facto mental health clinics for this population, although
most PC clinicians feel inadequately trained, supported,
or reimbursed for the management of this disorder.13–18

Although MDD management guidelines have been de-
veloped for specialty care settings (eg, see the American
Academy of Child and Adolescent Psychiatry [AACAP]
practice parameters19) or for related problems such as
suicidal ideation or attempts,20 it is clear that significant
practice and clinician differences exist between the pri-
mary and specialty care settings that do not allow a
simple transfer of guidelines from one setting to another.

Recognizing this gap in clinical guidance for PC pro-
viders (PCPs), a group of researchers from the United
States and Canada established the Guidelines for Ado-
lescent Depression in Primary Care (GLAD-PC), a North
American collaborative, to develop guidelines for the
management of adolescent depression in the PC setting.
The development process of GLAD-PC is described in
detail in our companion report.21 This article describes
the recommendations regarding treatment, ongoing
management, and follow-up along with the supporting
empirical evidence for those recommendations. Our
companion article provides the corresponding evidence
and resulting recommendations for depression identifi-
cation, assessment and diagnosis, and initial manage-
ment before the formal onset of specific treatments.21

METHODS
A full description of the methodology used for the de-
velopment of GLAD-PC is included in our companion
article.21 In brief, the expert collaborative used a mix of
qualitative (focus groups, expert consensus) and quan-
titative (survey, literature reviews) methods to inform
the development of GLAD-PC. In view of space limita-
tions, only the results of the literature reviews regarding
available evidence pertaining to treatment, ongoing
management, and follow-up procedures are presented in
this article.

Literature Reviews
The literature-review approach used for all of the re-
views was as follows. First, the GLAD-PC team identified

the existence of high-quality, previously published, sys-
tematic evidence-based reviews that met the following
criteria: (1) explicit definition of search terms and years
covered; (2) exhaustive search of Medline; (3) reading of
abstracts to determine relevance, followed by review of
entire articles from relevant abstracts; (4) restriction to
English-language journals only; (5) restriction to empir-
ical articles; and (6) identification of any otherwise omit-
ted citations from the reference sections from key re-
views. In areas where there were no carefully executed
and well-described systematic literature reviews had
been recently conducted (ie, Food and Drug Adminis-
tration [FDA], Cochrane), the GLAD-PC team conducted
a systematic review for primary studies for each area by
using Medline (from inception to 2004/2005 based on
the 5 criteria described above.

Three literature reviews were conducted for the
GLAD-PC recommendations presented in this article: (1)
nonspecific psychosocial interventions in pediatric PC,22

(2) antidepressant treatment,23 and (3) the use of psy-
chotherapy. For the first review, Stein et al22 searched
the literature (Medline, PsycINFO, and the Cochrane
database) for articles that examined evidence for psycho-
social interventions delivered in the PC setting. The ref-
erence lists of all relevant articles were searched for
additional studies. In addition, experts in the field were
consulted to identify additional studies. Given the pau-
city of randomized, controlled trials (RCTs) identified
earlier in a review by Bower et al24 in 2001, studies with
simple before-and-after comparisons were also included.

In the second review, we examined the efficacy and
safety of antidepressant medications in the pediatric
population (aged 7–18). The studies were identified in 2
stages. Given the thorough reanalyses of safety data on
both published and unpublished clinical trials completed
by the FDA, all RCTs included in the FDA safety report
were reviewed.25 Second, to ensure that additional stud-
ies not reported to the FDA were not missed, Medline
and PsycINFO were searched. For a full description of
the review, please refer to the published review.23

In the final review, we searched the literature for
depression trials that examined the efficacy of psycho-
therapy. The search included all forms of psychotherapy
including both individual and group-based therapies.
We not only identified individual studies but also high-
quality systematic reviews given the extensive empirical
literature in this area. Additional details on each of these
searches, including search terms, number of abstracts
selected, etc, are available from the authors on request.

Expert Consensus
Expert consensus was reached through 2 stages. First,
expert participants completed a survey regarding adoles-
cent depression management. Subsequently, the expert
participants then met in a 2-day workshop to review the
survey results to reach consensus on key issues regard-
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ing identification and treatment of adolescent depression
in PC. Overall, the guidelines only included recommen-
dations that the experts agreed are highly appropriate
and “first-line” practices.

RESULTS: LITERATURE REVIEWS

Psychosocial Interventions in PC
On behalf of the GLAD-PC team, Stein et al22 reviewed
the evidence for the efficacy of PC-delivered psychoso-
cial interventions. The studies identified were divided
into 2 categories of evidence: direct and indirect. Direct
evidence included data from studies that evaluated in-
terventions specific for adolescent depression, and indi-
rect evidence included data from studies that examined
PC interventions for adults with depression and PC in-
terventions for other psychosocial problems in the pedi-
atric population. Additional details about the review can
be found in the Stein et al report.22

The literature review identified 4 articles that focused
on depression interventions in the PC setting for adoles-
cents,26–29 all of which showed positive outcomes for the
PC-delivered interventions. Walker et al conducted an
RCT to evaluate the effectiveness of a PC-delivered con-
sultation intervention that involved teens from 8 general
practices in Britain. Teens were invited to discuss their
health concerns with PC nurses who provided individual
consultations.22,26 The PC nurses also offered mental
health referrals when appropriate. In those with high
Center for Epidemiological Studies Depression Scale for
Children (CES-DC) scores, those who were randomly
assigned to PC nurse consultation had lower CES-DC
scores on follow-up than adolescents with high CES-DC
scores who were not randomly assigned to the consul-
tation. The results suggest that PC-delivered interven-
tion may be helpful in reducing depressive symptomol-
ogy as measured by the CES-DC.

Stein et al22 also identified 6 additional studies that
focused on PC counseling, 4 that focused on improved
patient outcomes for adult depression, and 2 that fo-
cused on improved parent-child relationships in postpar-
tum depression. The adult depression in PC literature
has shown that psychosocial support by a physician,
nurse, or other staff, in the context of 15-minute prob-
lem-solving therapy, improves outcomes in depressed
adults.30–32

With the pediatric PC literature, findings revealed
that authors of previous studies have attempted to train
pediatricians in various types of counseling such as an-
ticipatory guidance or preventive counseling in a num-
ber of disorder areas. Before the Stein et al review,22 the
most recently published systematic review on the impact
of psychosocial interventions in pediatric PC was con-
ducted by Bower et al.24 These investigators reviewed 25
studies in pediatric PC that demonstrated tremendous
variability in the problems treated, clinician interven-

tions, and outcomes studied.24 As noted by Stein et al,22

most studies did not compare the intervention group to
a control group, and those that were RCTs did not pro-
vide enough information to judge the design. Thus, one
must be cautious in stating that the “innovative” PC
interventions were superior to usual care, although
some positive effects were found. However, as shown in
a review by Bass et al,33 18 studies have demonstrated
positive effects of injury-prevention counseling in pedi-
atric PC, and Stein et al22 reviewed additional studies
that suggested that modest educational counseling per-
formed by pediatric PC staff can be useful.

Antidepressant Treatment
The treatment review for antidepressant safety and effi-
cacy included RCTs of antidepressants in youth under
the age of 19 with depression. This review has also been
published elsewhere.23 This GLAD-PC–initiated review
identified 8 peer-reviewed articles in this area, including
4 trials with fluoxetine,34–37 1 with sertraline,38 1 with
citalopram,38 1 with paroxetine,39 and 1 with venlafax-
ine.40 Older antidepressants (ie, monoamine oxidase in-
hibitors [MAOIs], tricyclic antidepressants) were not in-
cluded in our review because the current controversy
and the recent FDA review only involved newer classes
of antidepressants and because of the known lack of
efficacy (ie, tricyclic antidepressants) and clinical trials
data (ie, MAOIs) for other classes of older antidepres-
sants.40 Finally, because of the continuing controversy
around the disclosure of unpublished clinical research
data, unpublished studies included in the FDA review
were also reviewed. There were no completed yet un-
published studies identified that were excluded in the
FDA analyses. For additional details regarding this re-
view, see the Cheung et al report.23

Overall, both individual clinical trial evidence and
evidence from systematic reviews support the use of
antidepressants in adolescents with MDD. Bridge et al41

conducted a meta-analysis of the clinical trials data and
calculated the numbers needed to treated and numbers
needed to harm. They concluded that 6 times more teens
would benefit from treatment with antidepressants than
would be harmed.41 In reviewing the individual studies,
the percentage of subjects who responded to antidepres-
sants ranged from 47% to 69% and 33% to 57% for
those on placebo (see Table 1). The majority of these
studies found a significant difference between those on
medication versus those on placebo. Overall, fluoxetine
has had the largest number of studies with positive
results, whereas paroxetine has had the largest number
of studies with negative results.34–37,39,42,43 However,
methodologic differences may have played a role in
these differing results.23 The largest study, the Treatment
for Adolescent Depression Study, involved subjects who
were randomly assigned to receive placebo, cognitive
behavioral therapy (CBT) alone, fluoxetine alone, or
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CBT with fluoxetine.36 Subjects assigned to receive CBT
with fluoxetine or fluoxetine alone showed significantly
greater improvement in their depressive symptoms com-
pared with those who received placebo or were treated
with CBT alone (also see “Cognitive Behavioral Ther-
apy”).

Finally, available evidence from several large RCTs23

suggests that adverse effects do emerge in depressed
youth who are treated with antidepressants. Adverse
effects (ie, nausea, headaches, behavioral activation, etc)
occur in up to 93% of the subjects treated with these
medications and in up to 75% of those treated with
placebo when subjects are asked about specific adverse
effects. Therefore, routine monitoring of the develop-
ment of adverse events is critical for depressed youth
who are treated with antidepressants.

Authors of several recent studies have used popula-
tion data to evaluate the risks versus benefits of prescrib-
ing antidepressants. Olfson et al44 focused specifically on
youth aged 10 to 19 years; their study revealed de-
creased suicide rates in geographic areas where the rates
of newer antidepressant prescriptions are increasing.
Gibbons et al45 reported similar findings when they con-
ducted a study of children aged 5 to 14. Several other
studies have focused on general populations that in-
cluded significant numbers of children and adoles-
cents.46–49 Although one Australian study did identify a
link between increased prescription rates of newer anti-
depressants and increased suicide rates in adolescents
and young adults aged 15 to 24,46 other American and
international studies have indicated an inverse relation-
ship between rates of selective serotonin reuptake inhib-
itor (SSRI) prescriptions and rates of suicide in adoles-
cent populations.48,49

Still other studies have used large databases to carry
out naturalistic studies of possible associations between
antidepressant use and suicidality.50–53 In the only 1 of
these studies that focused exclusively on youth, Valuck
et al50 conducted a propensity-adjusted retrospective co-

hort study to examine links between antidepressant
treatment and suicide attempts in depressed adolescents
(aged 12–18) by using a community sample of managed
care enrollees. They found no increase in suicide rates
with treatment with SSRIs, other antidepressants, or
multiple antidepressants after a diagnosis of MDD, find-
ing instead that treatment for at least 6 months reduced
the likelihood of suicide attempts compared with treat-
ment for less than 8 weeks.

Psychotherapy
The final review conducted examined the efficacy of
psychotherapy such as CBT, interpersonal psychother-
apy (IPT), and nonspecific interventions such as coun-
seling and support. Through our search, we were able to
identify both individual studies and several high-quality
meta-analyses/reviews that were recently conducted to
examine the efficacy of psychotherapy in adolescent
depression. A full description of the review is available
from the authors on request.

Cognitive Behavioral Therapy
In 1998, Reinecke et al54 and Harrington et al55 con-
ducted reviews of CBT trials and found improved out-
comes. In addition to the above-mentioned meta-ana-
lytical studies, several systematic narrative reviews of
CBT studies have been conducted. The most recent and
comprehensive of these reviews was conducted by
Compton et al56 and included 12 studies published be-
tween 1990 and 2002. Although some of these studies
showed negative results, Compton et al conclude that, in
sum, they provided solid evidence of the effectiveness of
CBT conducted by trained therapists for mild-to-moder-
ate depression.

The effectiveness of CBT for adolescents with moder-
ate to moderately severe depression was evaluated re-
cently in the multicenter Treatment for Adolescents
With Depression Study, which randomly assigned 439
depressed 12- to 17-year-olds to treatment with CBT,
fluoxetine, CBT plus fluoxetine, or placebo.36 According
to Clinical Global Impressions severity scores, the post-
treatment response rate to 15 sessions of CBT over 12
weeks (43.2% [95% confidence interval [CI]: 34–52])
was not significantly different (P � .40) from placebo
(34.8% [95% CI: 26–44]). The authors attributed this
relatively low response rate, in part, to the fact that the
study population suffered from more severe and chronic
depression than participants in previous studies and to a
high rate of psychiatric comorbidity in their study par-
ticipants.36 Along with the fairly robust placebo-response
rate, it is also possible that the nonspecific therapeutic
aspects of this medication management could have suc-
cessfully competed with the specific effects of the CBT
intervention. As a consequence, one cannot and should
not conclude that CBT was ineffective.

Although the Compton et al56 review of studies pro-

TABLE 1 Response Rates in RCTs of Antidepressants Based on
Clinical Global Impression

Medication Drug,
%

Placebo,
%

P

Fluoxetine (March et al36 [2004])a 56 33 .02
Fluoxetine (Emslie et al89 [1997]) 52 36.8 .03
Fluoxetine (Emslie et al62 [2002]) 61 35 .001
Paroxetine (Keller et al39 [2001])b 66 48 .02
Paroxetinec 69 57.3 NS
Paroxetinec 65 46 .005
Citalopram (Wagner et al38 [2004]) 47 45 NS
Sertraline (Wagner et al90 [2003]) 63 53 .05
Escitalopram (Wagner et al91 [2007]) 63 52 NS

NS indicates not significant.
a Fluoxetine alone compared with placebo.
b Paroxetine compared with placebo.
c GlaxoSmithKline, unpublished data.
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vided evidence for the efficacy of CBT in specialty men-
tal health clinics for adolescents with mild-to-moderate
depression, more recent studies have helped determine
the effectiveness of CBT in “real-world” situations. In
2003, Puskar et al57 evaluated whether a group CBT
intervention conducted in a high school by a masters-
level nurse could improve depressive symptoms among
89 rural students with Reynold’s Adolescent Depression
Screen scores of �60. The 46 students who completed 10
weekly CBT group sessions had significantly better mean
depressive scores immediately after treatment and at 6
months than those (n � 43) who were randomly as-
signed to receive usual care. In contrast, Kerfoot et al58

studied the impact of training social workers in CBT
methods (versus treatment as usual) on 52 depressed
youth. The study showed no differences in depression
scores across the 2 interventions, which was partially
attributed to high drop-out rates.58

In yet another study with more difficult adolescents,
Rohde et al59 recently assessed the effectiveness of CBT
in treating adolescents with comorbid MDD and conduct
disorder by recruiting 13- to 17-year-olds (N � 93).
After randomly assigning them to a CBT-based “Coping
With Depression” course or a life skills tutoring control
condition, 39% of the adolescents who “completed” the
CBT course recovered compared with only 19% of the
adolescents who participated in the life skills tutoring
control group (odds ratio: 2.66; 95% CI: 1.03–6.85).

Finally, in the Youth Partners-in-Care study, Asar-
now et al27 evaluated the effectiveness of a quality im-
provement intervention that involved increasing access
of PC clinicians and depressed youth to CBT and antide-
pressant medication. Participants (N � 418) were ran-
domly assigned to usual care “enhanced” by an educa-
tion intervention or the quality improvement
intervention.27 At the study’s 6-month end point, sub-
jects in the intervention group were significantly im-
proved according to the study’s 2 primary outcome vari-
ables as measured by the Center for Epidemiological
Study Depression Scale. The intervention group had
lower Center for Epidemiological Study Depression Scale
scores and fewer youth scored in the severe range at the
end of the study. Given the fact that the intervention
and usual-care groups differed significantly only in their
use of CBT (53% vs 36%, respectively; OR: 2.2; 95% CI:
1.3–3.9; P � .007), much of the intervention groups’
improvement can be attributed to the availability of this
treatment modality for patients screened and identified
in PC settings.

Interpersonal Therapy
In terms of IPT, only a handful of studies have been
conducted. First, Mufson et al28 assigned 48 depressed
adolescents to IPT for adolescents (IPT-A) or clinical
monitoring. Those who received IPT-A reported fewer
depressive symptoms and improved overall functioning.

In the Rossello and Bernal60 study, 71 depressed Puerto
Rican adolescents were randomly assigned to receive
IPT, CBT, or be placed on a waiting list. After 12 weeks,
both IPT- and CBT-treated adolescents reported signifi-
cantly fewer depressive symptoms. In the most recent
study, 63 depressed adolescents (any depressive disor-
der) were randomly assigned to receive either 16 weeks
of IPT-A or a treatment-as-usual condition (supportive
counseling).61 Subjects who were treated with IPT-A
showed significantly greater symptom reduction and im-
proved overall functioning.

GUIDELINES
Each of the recommendations listed below was graded
on the basis of the level of supporting research evidence
from the literature and the extent to which experts
agreed that it is highly appropriate in PC. The level of
supporting evidence for each recommendation is based
on the Oxford Centre for Evidence-Based Medicine
grades of evidence (A–D) system (see www.cebm.net/
levels�of�evidence.asp).

Recommendation strength based on expert consensus
was rated in 4 categories: very strong (�90% agree-
ment), strong (�70% agreement), fair (�50% agree-
ment), and weak (�50% agreement). The recommen-
dations in the guidelines were developed only in areas of
management that had at least “strong agreement”
among experts (see Fig 1 for the treatment algorithm).

Treatment

Recommendation 1: After initial diagnosis, in cases of mild
depression, clinicians should consider a period of active support
and monitoring before starting other evidence-based treatment
(grade of evidence: B; strength of recommendation: very strong).

After a preliminary diagnostic assessment, in cases of
mild depression, clinicians should consider a period of
active support and monitoring before recommending
treatment (from 6 to 8 weeks of weekly or biweekly
visits for active monitoring). Evidence from RCTs of
antidepressants and CBT show that a sizable percentage
of patients respond to nondirective supportive therapy
and regular symptom monitoring.34–40,62–65 However, if
symptoms persist, treatment with antidepressants or
psychotherapy should be offered. Active support and
monitoring is also essential for cases in which depressed
patients and/or their families/caregivers refuse other
treatments. Active support and counseling for adoles-
cents by pediatric PC clinicians have been evaluated for
several different disorders including substance abuse and
sleep disorders.22

Furthermore, expert opinion based on extensive clin-
ical experience and qualitative research with families,
patients, and clinicians indicate that these strategies are
a crucial component of management by PC clinicians.
For additional guidance on how to provide active sup-

PEDIATRICS Volume 120, Number 5, November 2007 e1317
 

http://pediatrics.aappublications.org


port, please refer to the GLAD-PC toolkit (available at
www.glad-pc.org).

For moderate or severe cases, the clinician should
recommend treatment, crisis intervention (as indicated),
and mental health consultation immediately without a
period of active monitoring.
Recommendation 2: If a PC clinician identifies an adolescent

with moderate or severe depression or complicating factors/
conditions such as coexisting substance abuse or psychosis,
consultation with a mental health specialist should be consid-
ered (grade of evidence: C; strength of recommendation: strong).
Appropriate roles and responsibilities for ongoing management
by the PC and mental health clinicians should be communi-
cated and agreed upon (grade of evidence: C; strength of rec-

FIGURE 1
Clinical management flowchart. a Provide psychoeducation, provide supportive counseling, facilitate parental and patient self-management, refer for peer support, and regularly
monitor for depressive symptoms and suicidality. b Negotiate roles/responsibilities betweenPCandmental health anddesignate case coordination responsibilities; continue tomonitor
in PC after referral; andmaintain contact withmental health. c Clinicians shouldmonitor for changes in symptoms and emergence of adverse events such as increased suicidal ideation,
agitation, or induction of mania. For monitoring guidelines, refer to the GLAD-PC toolkit.
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ommendation: strong). The patient and family should be con-
sulted and approve the roles of the PC and mental health
professionals (grade of evidence: D; strength of recommenda-
tion: strong).

In adolescents with severe depression or comorbidi-
ties such as substance abuse, clinicians should consider
consultation with mental health professionals and refer
to such professionals when deemed necessary. In cases
of moderate depression with or without comorbid anx-
iety, clinicians should consider consultation by mental
health and/or treatment in the PC setting. Although the
access barriers to mental health services need to be ad-
dressed by policy makers to make necessary mental
health consultations more feasible, available, and afford-
able in underserviced areas, clinical judgment must pre-
vail in the meantime; thus, the need for consultation
should be based on the clinician’s judgment. PC clini-
cians must also take into consideration the treatment
preferences of patients/families, the severity and ur-
gency of the case presentation, and the physician’s level
of training and experience.

Active support and treatment should also be started in
cases in which there is a lengthy waiting list for mental
health services. Once a referral is made, the PC clinician
must remain involved in the follow-up. In particular,
roles and responsibilities should be agreed upon be-
tween the PC clinician and mental health clinician(s),
including the designation of case coordination responsi-
bilities.66–72

Recommendation 3: PC clinicians should recommend scientifi-
cally tested and proven treatments (ie, psychotherapies such as
CBT or IPT and/or antidepressant treatment such as SSRIs)
whenever possible and appropriate to achieve the goals of the
treatment plan (grade of evidence: A; strength of recommenda-
tion: very strong).

After providing education and support to the patient
and family, the range of effective treatment including
medications, psychotherapies, and family support op-
tions should be considered. The patient and family
should be assisted to arrive at a treatment plan that is
both acceptable and implementable while taking into
account their preferences and availability of treatment
services. The treatment plan should be customized ac-
cording to the severity of disease, risk of suicide, and the
existence of comorbid conditions. The GLAD-PC toolkit
will provide more detailed guidance around the factors
that may influence a treatment choice (ie, a patient with
psychomotor retardation may not be able to actively
engage in psychotherapy). The management of depres-
sion in youth is an emerging field, and new treatments
may become available. However, common-sense ap-
proaches such as the prescription of physical exercise
and adequate nutrition should also be used in the man-
agement of these patients.

As an aside, the majority of CBT and IPT studies that
included patients with MDD also included patients with

depression not otherwise specified, subthreshold depres-
sive symptoms, or dysthymic disorder. In contrast, med-
ication RCTs for depression in adolescents generally only
included subjects with MDD. Thus, although these
guidelines address the treatment of depression generally,
medication-specific guidelines apply only to fully ex-
pressed MDD.

Psychotherapies
Both CBT and IPT have been adapted to address depres-
sion in adolescents and have been shown to be effective
in treating adolescents with MDD in tertiary care and in
community settings.28,61,73 CBT has been used in the PC
setting with positive preliminary results.27,29 However,
the results of a recent RCT demonstrated superior effi-
cacy of combination therapy (medication and CBT) ver-
sus CBT alone.36 For a brief description of the 2 therapies,
see Table 2.

Antidepressant Treatment
Previous research has shown that up to 25% of pediatric
PC clinicians and 42% of family physicians in the United
States had recently prescribed SSRIs for more than 1
adolescent under the age of 18.13 When indicated by
clinical presentation (clear diagnosis of MDD with no
comorbid conditions) and patient/family preference, an
SSRI should be used. The selection of the specific SSRI
should be based on the optimum combination of safety
and efficacy data. The patient and family should be
informed about the possible adverse effects (clinicians
may use a checklist) including possible switch to mania
or the development of behavioral activation or suicidal-
behavior. Once the antidepressant is started, and if tol-
erated, the clinician should ensure an adequate trial up
to the maximum dose and duration.

Table 3 lists recommended antidepressants and dos-

TABLE 2 Components of CBT and IPT for Adolescents

Therapy Key Components

CBT Thoughts influence behaviors and feelings, and vice versa. Treatment
targets a patient’s thoughts and behaviors to improve his or her
mood.

Essential elements of CBT include increasing pleasurable activities
(behavioral activation), reducing negative thoughts (cognitive
restructuring), and improving assertiveness and problem-solving
skills to reduce feelings of hopelessness. CBT for adolescents may
include sessions with parents/caregivers to review progress and
increase compliance with CBT-related tasks.

IPT-A Interpersonal problems may cause or exacerbate depression, and
that depression, in turn, may exacerbate interpersonal problems.
Treatment targets a patient’s interpersonal problems to improve
both interpersonal functioning and his or her mood.

Essential elements of IPT include identifying an interpersonal
problem area, improving interpersonal problem-solving skills, and
modifying communication patterns.

Parents/caregivers are involved in sessions during specific phases of
the therapy.
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ages for use in youth with depression. These recommen-
dations are based on the expert survey results and were
also reviewed by our expert consensus panel. Generally,
the effective dosages for antidepressants in adolescents
are lower than would be found in adult guidelines. Note
that only fluoxetine has been approved by the FDA for
use in children and adolescents with depression. Clini-
cians should know the potential drug interactions with
SSRIs. Further information on the use of antidepressants
are described in the GLAD-PC toolkit. In addition, all
SSRIs, with the exception of fluoxetine, should be slowly
tapered when discontinued because of the risk of with-
drawal effects. Details regarding the initial selection of a
specific SSRI and possible reasons for initial drug choice
can be found in the GLAD-PC toolkit.

Contact (either in person or by telephone with either
the clinician or member of the clinical staff) should take
place after the initiation of treatment to review the pa-
tient’s and family’s understanding of and adherence to
the treatment plan. Issues such as the current status of
the patient and the patient’s/family’s access to educa-
tional materials regarding depression should be dis-
cussed during follow-up conversations. For relevant ed-
ucational resources for patients and/or families, refer to
the GLAD-PC toolkit.
Recommendation 4: PC clinicians should monitor for the emer-
gence of adverse events during antidepressant treatment (SSRIs)
(grade of evidence: B; strength of recommendation: very strong).

Recent reanalyses of safety data from clinical trials of
antidepressants have led to a black-box warning from
the FDA regarding the use of these medications in chil-
dren and adolescents and a recommendation for close
monitoring. The exact wording of the FDA recommen-
dation is, “all pediatric patients being treated with anti-
depressants for any indication should be observed
closely for clinical worsening, suicidality, and unusual
changes in behavior, especially during the initial few
months of a course of drug therapy, or at times of dose
changes, either increases or decreases.”

Although the frequency of monitoring has been con-
troversial, the FDA further suggested that, “Ideally, such
observation would include at least weekly face-to-face contact
with patients or their family members or caregivers during the
first 4 weeks, then at biweekly visits for the next 4 weeks, then
at 12 weeks, and as clinically indicated beyond 12 weeks.

Additional contact by telephone may be appropriate between
face-to-face visits.” It should be noted, however, that there
is no empirical evidence to support the requirement of
weekly face-to-face meetings per se for the first 4 weeks
after initiating antidepressant treatment. In fact, evi-
dence from large population-based surveys show high
reliability of telephone interviews with adolescent sub-
jects for the diagnosis of depression.74,75 Although ob-
taining a diagnosis is not the same as the elicitation of
adverse events while in treatment, this evidence sug-
gests that telephone contact may be just as effective in
monitoring for adverse events. A regular and frequent
monitoring schedule should be developed, and care
should be taken to obtain input from the adolescents and
families to ensure compliance with the monitoring strat-
egy.76,77 Recommendations endorsed by the AACAP
have also highlighted the lack of research evidence to
support weekly face-to-face visits. However, the AACAP
does recommend that providers attempt to follow the
FDA guidelines until other research findings become
available.

ONGOINGMANAGEMENT

Recommendation 1: Systematic and regular tracking of goals
and outcomes from treatment should be performed, including
assessment of depressive symptoms and functioning in several
key domains: home, school, and peer settings (grade of evidence:
D; strength of recommendation: very strong).

Goals should include both improvement in function-
ing status and resolution of depressive symptoms. Track-
ing of goals and outcomes from treatment should in-
clude function in several important domains (ie, home,
school, peers). Evidence from large RCTs demonstrates
that depressive symptoms and functional impairments
may not improve at the same rate with treatment.23,36

Therefore, symptoms and functioning should be tracked
regularly during the course of treatment with informa-
tion gathered from both the patients and their families
when possible.

According to expert consensus, patients should be
seen within 1 week of the initiation of treatment. At
every visit, clinicians should inquire about ongoing de-
pressive symptoms, risk of suicide, possible adverse ef-
fects from treatment (including the use of specific ad-

TABLE 3 SSRI Titration Schedule

Medication Starting Dose,
mg/d

Increments,
mg

Effective Dose,
mg

Maximum Dose,
mg

Contraindication

Citalopram 10 10 20 60 MAOIs
Fluoxetine 10 10–20 20 60 MAOIs
Fluvoxamine 50 50 150 300 MAOIs
Paroxetine 10 10 20 60 MAOIs
Sertraline 25 12.5–25 50 200 MAOIs
Escitalopram 5 5 10 20 MAOIs
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verse-effect scales), adherence to treatment, and new or
ongoing environmental stressors.

Recently, Emslie et al63 examined medication main-
tenance after response. The researchers randomly as-
signed those pediatric patients who had responded to
fluoxetine by 19 weeks to placebo or to medication
continuation for an additional 32 weeks. Of the 20 sub-
jects who were randomly assigned to the 32-week med-
ication relapse-prevention arm, 10 were exposed to flu-
oxetine for 51 weeks. Significantly fewer relapses
occurred in the group of subjects who were randomly
assigned to medication maintenance, which suggests
that longer medication-continuation periods, possibly 1
year, may be necessary for relapse prevention. In addi-
tion, Emslie et al63 found the greatest risk of relapse to be
in the first 8 to 12 weeks after discontinuing medication,
which suggests that after stopping an antidepressant,
close follow-up should be encouraged for at least 2 to 3
months.

With the limited evidence in children and adolescents
and the emerging evidence in the adult literature that
suggests antidepressant medication should be continued
for 1 year, the GLAD-PC and AACAP experts concluded
that medication should be maintained for 6 to 12
months after the full resolution of depressive symp-
toms.19,78

However, regardless of the length of treatment, all
patients should be monitored on a monthly basis for 6 to
12 months after the full resolution of symptoms.19 If the
depressive episode is a recurrence, clinicians are encour-
aged to monitor patients for up to 2 years given the high
rates of recurrence as demonstrated in the adult litera-
ture, in which maintenance treatment in those with
recurrent depression continue for up to 2 years after the
full resolution of symptoms. Clinicians should obtain
consultation from mental health if a teen develops psy-
chosis, suicidal or homicidal ideation, or new or wors-
ening of comorbid conditions.
Recommendation 2: Diagnosis and initial treatment should be
reassessed if no improvement is noted after 6 to 8 weeks of
treatment (grade of evidence: B; strength of recommendation:
very strong). Mental health consultation should be considered
(grade of evidence: D; strength of recommendation: very
strong).

If improvement is not seen within 6 to 8 weeks of
treatment, mental health consultation should be consid-
ered. Evidence of improvement may include reduction
in the number of depressive symptoms, improved func-
tioning in social or school settings, or improvement
spontaneously reported by the adolescent and/or par-
ent/caregiver. The clinician should also reassess the ini-
tial diagnosis, choice and adequacy of initial treatment,
adherence to treatment plan, presence of comorbid con-
ditions (eg, substance abuse) or bipolar symptoms that
may influence treatment effectiveness, and new external
stressors. If a patient has no response to maximum ther-

apeutic dose of an antidepressant medication, the clini-
cian should consider changing the medication. Alterna-
tively, if the patient’s condition fails to improve on
antidepressant medication or therapy alone, the addition
of, or switch to, the other modality should be consid-
ered.
Recommendation 3: For patients who achieve only partial
improvement after PC diagnostic and therapeutic approaches
have been exhausted (including exploration of poor adherence,
comorbid disorders, and ongoing conflicts or abuse), a mental
health consultation should be considered (grade of evidence: D;
strength of recommendation: very strong).

If a patient only partially improves with treatment,
mental health consultation should be considered. The
clinician should also review the diagnosis and explore
possible causes of partial response such as poor adher-
ence to treatment, comorbid disorders, or ongoing con-
flicts and/or abuse. These causes may need to be man-
aged first before changes to the treatment plan are made.

If a patient has been treated with an SSRI (maximum
tolerated dosage) and has shown only partial improve-
ment, the addition of an evidence-based psychotherapy
should be considered if it has not previously been con-
ducted. Other considerations may include the addition
of another medication, an increase of the dosage above
FDA-approved ranges, or a switch to another medica-
tion, preferably in consultation with a mental health
professional. Likewise, if a patient’s condition fails to
improve after a trial of either CBT or IPT and has not yet
begun medication, the clinician should consider a trial of
SSRI antidepressant treatment. Strong consideration
should also be given to a referral to mental health ser-
vices.
Recommendation 4: PC clinicians should actively support de-
pressed adolescents who are referred to mental health to ensure
adequate management (grade of evidence: D; strength of rec-
ommendation: very strong). PC clinicians may also consider
sharing care with mental health agencies/professionals when
possible (grade of evidence: B; strength of recommendation: very
strong). Appropriate roles and responsibilities regarding the
provision and coordination of care should be communicated
and agreed upon by the PC clinician and the mental health
specialist (grade of evidence: D; strength of recommendation:
very strong).

PC clinicians should continue follow-up with adoles-
cents with depression who have been referred to mental
health services for assessment and/or management.
When possible, PC clinicians may consider sharing man-
agement of depressed adolescents with mental health
agencies/professionals. There is emerging evidence from
the adult literature about the greater effectiveness of
“shared-care” models for the management of depression
in the PC setting.67–72,79–81 Similar evidence from case
reports in the pediatric literature is emerging.82
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DISCUSSION
The recommendations regarding treatment and ongoing
management highlight the need for PC professionals to
become familiar with the use of empirically tested treat-
ments for adolescent depression including both antide-
pressants and psychotherapy. In particular, antidepres-
sant treatments can be useful in certain clinical
situations in the PC setting. However, in many of these
clinical scenarios, PCPs need to ensure that there is
systematic and regular follow-up and adequate mental
health support if needed. The need for systematic follow-
up, whether by the PCP or by a mental health provider,
is especially important in light of the recent FDA warn-
ings regarding the emergence of adverse events with
antidepressant treatment.

Psychotherapy is also recommended as first-line
treatment for depressed adolescents in the PC setting.
Although the provision of psychotherapy may be less
feasible and practical within the constraints (ie, time,
availability of trained staff) of PC settings, there is some
evidence that quality improvement projects that involve
psychotherapy can improve the care of depressed ado-
lescents.27

Another critical recommendation of the guidelines is
the need for PCPs to establish connections to available
mental health resources in the community, because
PCPs will undoubtedly encounter complex cases in
which mental health consultation or shared care may be
required. Furthermore, increased coordination of care
involving different providers are linked to improved out-
comes for youth with both general medical and mental
health disorders.35,83–86 However, to increase linkages be-
tween PCPs and mental health specialists, changes in
many existing health care systems need to occur (eg,
mental health specialists to set aside time and be reim-
bursed for brief telephone consultations to PCPs).

The GLAD-PC was developed on the basis of the
needs of PC clinicians who are faced with the challenge
of caring for depressed adolescents and encounter many
barriers including the shortage of mental health re-
sources in most community settings. Although it is clear
that more evidence and research in this area are needed,
these guidelines represent a necessary step toward im-
proving the care of depressed adolescents in the PC
setting. Similar guidelines have also been produced for
other health care contexts such as in the United King-
dom (www.nice.org.uk/pdf/CG028NICEguideline.pdf).
The GLAD-PC and the toolkit reflects the coming to-
gether of available evidence and the consensus of a large
number of experts representing a broad spectrum of
specialties and advocacy organizations within the North
American health care context. However, no improve-
ments in care will be achieved if changes do not occur in
the health care systems that would allow for increased
training in mental health for PC clinicians and in collab-
orative models for both PC and specialty care clinicians.

Therefore, it is critical that training programs for PCPs
increase their focus on mental health issues and that
trainees in both PC and specialty care areas be helped to
hone their skills in working in collaborative care models.
For providers who are currently practicing, continuing
education for primary and specialty care professionals
must strengthen skills in collaborative work, and specif-
ically, for PCPs, increase skills and knowledge in the
management of depression.

Limitations
Although these guidelines cover a range of issues regard-
ing the management of adolescent depression in the PC
setting, there were other controversial areas that were
not addressed in these recommendations. These in-
cluded such issues as universal screening, using a second
antidepressant when patients’ conditions fail to respond
to an initial antidepressant, and the treatment of sub-
threshold symptoms. New emerging evidence may im-
pact on the inclusion of such areas in future iterations of
the guidelines and the accompanying toolkit. Many of
these recommendations are made in the face of absence
of evidence or lower levels of evidence.

Future Directions
Ample evidence exists to indicate that guidelines alone
are insufficient in closing the gaps between recom-
mended versus actual practices.87,88 Thus, it will be nec-
essary to identify effective methods for disseminating
information and to provide assistance in changing prac-
tice to PC clinicians. Future studies of these guidelines
must build on this work by piloting and evaluating
methods, tools, and strategies to facilitate the adoption of
these guidelines for the management of adolescent de-
pression in PC settings. These studies must also explore
optimal methods for helping clinicians and their organi-
zations/practices address the range of obstacles that may
interfere with adoption of necessary practices to yield
sustainable management of adolescent depression in PC
settings. Also, of course, such studies must show not
only changes in PC clinicians’ adolescent depression
management but also improvements in outcomes of
youth with depression.

Many jurisdictions have recognized the need to in-
crease collaborative care to address the care of adoles-
cents with mental illness. In Canada and the United
States, models of care that involve mental health and PC
are being implemented. However, the empirical support
for these models is modest; therefore, additional re-
search is urgently needed. Work has already begun in
Massachusetts to implement GLAD-PC in pediatric prac-
tices with funding from AACAP. The findings from this
and other studies will build the empirical base for new
models of care in the pediatric setting.
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APPENDIX: PART II TOOLKIT ITEMS

● Algorithm/flow sheet (Fig 1)

● Treatment choices: active support guide, psychother-
apy guide, and medication guide and dosage charts

● Referral information

● Authorization to disclose protected health information
between PCP and mental health professional

● Follow-up scripts for management

● Fact sheet/family education materials

● Self-management tools
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Joint Policy Statement—Guidelines for Care of
Children in the Emergency Department

abstract
Childrenwho require emergency care have unique needs, especiallywhen
emergencies are serious or life-threatening. Themajority of ill and injured
children are brought to community hospital emergency departments
(EDs) by virtue of their geography within communities. Similarly, emer-
gency medical services (EMS) agencies provide the bulk of out-of-hospital
emergency care to children. It is imperative, therefore, that all hospital EDs
have the appropriate resources (medications, equipment, policies, and
education) and staff to provide effective emergency care for children. This
statement outlines resources necessary to ensure that hospital EDs stand
ready to care for children of all ages, fromneonates to adolescents. These
guidelines are consistent with the recommendations of the Institute of
Medicine’s report on the future of emergency care in the United States
health system. Although resources within emergency and trauma care
systems vary locally, regionally, and nationally, it is essential that hospital
EDstaff andadministratorsandEMSsystems’ administratorsandmedical
directors seek tomeet or exceed these guidelines in efforts to optimize the
emergency care of children they serve. This statement has been endorsed
by the Academic Pediatric Association, American Academy of Family Phy-
sicians, American Academy of Physician Assistants, American College of
Osteopathic Emergency Physicians, American College of Surgeons, Ameri-
can Heart Association, American Medical Association, American Pediatric
Surgical Association, Brain Injury Association of America, Child Health Cor-
poration of America, Children’s National Medical Center, Family Voices,
National Association of Children’s Hospitals and Related Institutions, Na-
tional Association of EMS Physicians, National Association of Emergency
Medical Technicians, National Association of State EMS Officials, National
Committee for Quality Assurance, National PTA, Safe Kids USA, Society of
Trauma Nurses, Society for Academic Emergency Medicine, and The Joint
Commission. Pediatrics 2009;124:1233–1243

INTRODUCTION

This policy statement delineates guidelines and the resources neces-
sary to prepare hospital emergency departments (EDs) to serve pedi-
atric patients. Adoption of these guidelines should facilitate the deliv-
ery of emergency care for children of all ages and, when appropriate,
timely transfer to a facility with specialized pediatric services. This
policy is an update of previously published guidelines.1,2

This statement has been endorsed by the Academic Pediatric Associa-
tion, American Academy of Family Physicians, American Academy of
Physician Assistants, American College of Osteopathic Emergency Phy-
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sicians, American College of Surgeons,
American Heart Association, American
Medical Association, American Pediat-
ric Surgical Association, Brain Injury
Association of America, Child Health
Corporation of America, Children’s Na-
tional Medical Center, Family Voices,
National Association of Children’s Hos-
pitals and Related Institutions, Na-
tional Association of EMS Physicians,
National Association of Emergency
Medical Technicians, National Associa-
tion of State EMS Officials, National
Committee for Quality Assurance, Na-
tional PTA, Safe Kids USA, Society of
Trauma Nurses, Society for Academic
Emergency Medicine, and The Joint
Commission.

BACKGROUND

The National Hospital Ambulatory Med-
ical Care Survey reported that in 2006,
there were approximately 3833 EDs
in the United States. Most of these
EDs routinely care for patients of all
ages.3–6 Of the 119 million ED visits in
the United States in 2006, almost 20%
were for children.5,6

In 1993, after nearly a decade of efforts
to integrate the needs of children into
emergency medical services (EMS)
systems, the Institute of Medicine was
asked to provide an independent re-
view of emergency medical services
for children (EMSC) and report to the
nation on the state of the continuum
of care for children within the EMS
system.7 Summary recommendations
of that report concluded that all
agencies with jurisdiction over hos-
pitals “require that hospital emer-
gency departments . . . have available
and maintain equipment and supplies
appropriate for the emergency care of
children” and that they “address the
issues of categorization and regional-
ization in overseeing and development
of EMSC and its integration into state
and regional EMS systems.”

Published data have suggested that

compliance with national guidelines is
low and that many EDs in the United
States and Canada still do not have
some of the basic equipment and
supplies needed to care for children
of all ages.8–10 Middleton and Burt,6 in
the emergency pediatric services
and equipment supplement of the
2002–2003 National Hospital Ambula-
tory Medical Care Survey, reported
that only 6% of US EDs have all of the
recommended pediatric supplies and
equipment as outlined in previously
published national guidelines. Gausche-
Hill et al10 reported similar results in a
nationwide survey of EDs in the United
States and cited reasons for the lack of
equipment availability in many EDs (in-
cluding lack of awareness, with only
59% of ED managers being aware of
the published guidelines) and relative
lack of pediatric experience among the
workforce, with limited exposure to
critically ill or injured pediatric pa-
tients at many US hospitals. In fact,
50% of EDs care for fewer than 10 pe-
diatric patients per day; therefore, pe-
diatric planning by these facilities is
crucial.10

Access to optimal emergency care for
children is affected by the lack of avail-
ability of equipment, appropriately
trained staff to care for children, and
policies and procedures that ensure
timely transfer to definitive care.11 Al-
though advances have been made that
promote access to emergency care
for children, improved awareness of
the pediatric resources available to
hospitals, in addition to the develop-
ment of regionalized and coordi-
nated emergency and trauma care
systems, may optimize access and
outcomes for many acutely ill and in-
jured children.12,13

The Institute of Medicine, in a compre-
hensive report on the state of emer-
gency care in the United States in 2006,
made a strong recommendation for
regionalized systems of care and fur-

ther recommended that hospitals and
EMS systems appoint qualified coordi-
nators for pediatric emergency care.12

Only 18% of EDs in the United States
currently appoint a physician coordi-
nator, and 12% appoint a nursing coor-
dinator for pediatric emergency care.
EDs that do appoint these positions
tend to be more prepared as mea-
sured by compliance with guidelines
on the care of children in the ED pub-
lished by the American College of
Emergency Physicians and American
Academy of Pediatrics.10

The Health Resources and Services
Administration-EMSC program has
also advocated for such regionalized
systems, and in response to the need
to document outcomes of the pro-
gram’s activities, performance mea-
sures for states and territories were
outlined in 2009.14 These performance
measures call for the existence of a
statewide, territorial, or regional stan-
dardized system that recognizes hos-
pitals that are able to stabilize and/or
manage pediatric medical emergen-
cies and trauma. Target dates have
been set for states to comply with
these performance measures. Clearly,
much work is left to be done to pro-
mote and measure pediatric pre-
paredness in all EDs in the United
States and for emergency and trauma
care systems to be ready to meet the
needs of children in disasters.

The following guidelines are intended
for all hospital EDs that provide emer-
gency care 24 hours a day, 7 days a
week that are continuously staffed by a
physician. Childrenmay be cared for in
other emergency settings, such as
freestanding EDs or urgent care cen-
ters, critical access hospitals15 or
stand-by emergency facilities, retail-
based clinics, and primary care office
practices. These care settings are not
addressed in this document, but ad-
ministrators, physicians, nurses, and
other health care providers who staff
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these settings should ensure that
these facilities maintain the neces-
sary equipment, medications, and
supplies and are staffed appropri-
ately to care for pediatric patients.
Pediatric emergency-preparedness
guidelines have been created for ur-
gent care centers as well as for offices
of primary care providers.16,17

These guidelines provide current in-
formation on equipment, medications,
supplies, and personnel considered
essential for managing pediatric
emergencies in EDs. This statement
also offers guidelines for the adminis-
tration and coordination of pediatric
care in the ED; pediatric emergency
care quality improvement (QI), perfor-
mance improvement (PI), and patient
safety activities; policies, procedures,
and protocols for pediatric care; and
key ED support services. It is expected
that all EDs in the United States that
are staffed by a physician 24 hours a
day, 7 days a week can meet or exceed
these guidelines and that some hospi-
tals, such as pediatric critical care
centers or children’s hospitals with
greater resources, will develop and
implement even more comprehensive
guidelines and share their expertise
with their local and regional communi-
ties. New technology and research will
require that such emergency drug,
equipment, and supply lists be kept
current and that updated recommen-
dations be readily available to hospi-
tals that provide emergency care to
children.

I. GUIDELINES FOR
ADMINISTRATION AND
COORDINATION OF THE ED FOR THE
CARE OF CHILDREN

A. A physician coordinator for pediat-
ric emergency medicine is ap-
pointed by the ED medical director.

1. The physician coordinator has
the following qualifications:

a. Meets the qualifications for

credentialing by the hospital
as a specialist in emergency
medicine or pediatric emer-
gency medicine. It is recog-
nized that physicians in these
specialties may not always be
available in some communi-
ties; in these areas, the physi-
cian coordinator must meet
the qualifications for creden-
tialing by the hospital as a
specialist in pediatrics or
family medicine and demon-
strate, through experience or
continuing education, compe-
tence in the care of children
in emergency settings, in-
cluding resuscitation.

b. Has special interest, knowl-
edge, and skill in emergency
medical care of children as
demonstrated by training,
clinical experience, or fo-
cused continuing medical
education.

c. Maintains competency in pe-
diatric emergency care (see
“III. GUIDELINES FOR QI/PI IN
THE ED”).

d. May be a staff physician who
is currently assigned other
roles in the ED or may be
shared through formal con-
sultation agreements with
professional resources from
a hospital that is capable of
providing definitive pediatric
care.

2. The physician coordinator is re-
sponsible for the following:

a. Promoting and verifying ade-
quate skill and knowledge of
ED staff physicians and other
ED health care providers (ie,
physician assistants and ad-
vanced practice nurses) in
the emergency care and re-
suscitation of infants and
children.

b. Overseeing ED pediatric QI, PI,
patient safety, injury and ill-
ness prevention, and clinical
care activities.

c. Assisting with development
and periodic review of ED pol-
icies and procedures and
standards for medications,
equipment, and supplies to
ensure adequate resources
for children of all ages.

d. Serving as liaison/coordina-
tor to appropriate in-hospital
and out-of-hospital pediatric
care committees in the com-
munity (if they exist).

e. Serving as liaison/coordina-
tor to a definitive care hospi-
tal (such as a regional pediat-
ric referral hospital and
trauma center), EMS agen-
cies, primary care providers,
health insurers, and any other
medical resources needed to
integrate services for the con-
tinuum of care of the pediatric
patient.

f. Facilitating pediatric emer-
gency education for ED health
care providers and out-of-
hospital providers affiliated
with the ED.

g. Ensuring that competency
evaluations completed by the
staff are pertinent to children
of all ages.

h. Ensuring that pediatric
needs are addressed in hos-
pital disaster/emergency-
preparedness plans.

i. Collaborating with the nurs-
ing coordinator to ensure ad-
equate staffing, medications,
equipment, supplies, and other
resources for children in the
ED.

B. A nursing coordinator for pediatric
emergency care is appointed by the
ED nursing director.
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1. The nursing coordinator has the
following qualifications:

a. Is a registered nurse (RN)
who possesses special inter-
est, knowledge, and skill in
the emergency medical care
of children as demonstrated
by training, clinical experi-
ence, or focused continuing
nursing education.

b. Maintains competency in pe-
diatric emergency care (see
“III. GUIDELINES FOR QI/PI IN
THE ED”).

c. Is credentialed and has com-
petency verification per the
hospital policies and guide-
lines to provide care to chil-
dren of all ages.

d. May be a staff nurse who is
currently assigned other roles
in the ED, such as clinical
nurse specialist, or may be
shared through formal con-
sultation agreements with pro-
fessional resources from a
hospital that is capable of
providing definitive pediatric
care.

2. The nursing coordinator is re-
sponsible for the following:

a. Facilitating ED pediatric QI/PI
activities.

b. Serving as liaison to appro-
priate in-hospital and out-
of-hospital pediatric care
committees.

c. Serving as liaison to inpatient
nursing as well as to a defini-
tive care hospital, a regional
pediatric referral hospital
and trauma center, EMS
agencies, primary care pro-
viders, health insurers, and
any other medical resources
needed to integrate services
for the continuum of care of
the pediatric patient.

d. Facilitating,alongwithhospital-
based educational activities,
ED nursing continuing educa-
tion in pediatrics and ensur-
ing that pediatric-specific
elements are included in
orientation for new staff
members.

e. Ensuring that initial and an-
nual competency evaluations
completed by the ED nursing
staff are pertinent to children
of all ages.

f. Promoting pediatric disas-
ter preparedness for the ED
and participating in hospi-
tal disaster-preparedness
activities.

g. Promoting patient and family
education in illness and in-
jury prevention.

h. Providing assistance and
support for pediatric educa-
tion of out-of-hospital provid-
ers who are affiliated with the
ED.

i. Working with clinical leader-
ship to ensure the availability
of pediatric equipment, medi-
cations, staffing, and other
resources through the devel-
opment and periodic review
of ED standards, policies, and
procedures.

j. Collaborating with the physi-
cian coordinator to ensure
that the ED is prepared to
care for children of all ages,
including children with spe-
cial health care needs.

II. PHYSICIANS, NURSES, AND
OTHER HEALTH CARE PROVIDERS
WHO STAFF THE ED

A. Physicians who staff the ED have
the necessary skill, knowledge, and
training in the emergency evalua-
tion and treatment of children of all
ages who may be brought to the ED,

consistent with the services pro-
vided by the hospital.

B. Nurses and other ED health care
providers have the necessary skill,
knowledge, and training in provid-
ing emergency care to children of
all ages who may be brought to the
ED, consistent with the services of-
fered by the hospital.

C. Baseline and periodic competency
evaluations completed for all ED
clinical staff, including physicians,
are age specific and include evalu-
ation of skills related to neonates,
infants, children, adolescents, and
children with special health care
needs. Competencies are deter-
mined by each institution’s medical
staff privileges policy.

III. GUIDELINES FOR QI/PI IN
THE ED

A pediatric patient care-review pro-
cess is integrated into the QI/PI plan of
the ED according to the following
guidelines:

A. Components of the process interface
with out-of-hospital, ED, trauma, inpa-
tient pediatric, pediatric critical care,
and hospital-wide QI or PI activities.

B. The QI/PI plan of the ED shall include
pediatric-specific indicators. Mini-
mum components of the QI/PI pro-
cess should include collecting and
analyzing data to discover vari-
ances, defining a plan for improve-
ment, and evaluating the success of
the QI/PI plan with measures that
are outcome based.

C. Pediatric clinical-competency eval-
uations should be developed as a
part of the local credentialing pro-
cess for all licensed ED staff (eg,
sedation and analgesia, airway
management [Appendix 1]). Compe-
tencies should be age specific and
include those for neonates, infants,
children, adolescents, and children
with special health care needs.
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D. Mechanisms should be in place to
monitor professional performance,
credentialing, continuing educa-
tion, and clinical competencies, in-
cluding integration of findings from
QI audits and case reviews.

IV. GUIDELINES FOR IMPROVING
PEDIATRIC PATIENT SAFETY IN
THE ED

The delivery of pediatric care should
reflect an awareness of unique pediat-
ric patient safety concerns18,19 and
should include the following policies
or practices:

A. Children should be weighed in kilo-
grams, with the exception of chil-
dren who require emergent stabili-
zation, and the weight should be
recorded in a prominent place on
the medical record, such as with
the vital signs.

1. For children who require resus-
citation or emergency stabiliza-
tion, a standard method for
estimating weight in kilograms
should be used (eg, length-based
system).

B. Infants and children should have a
full set of vital signs recorded to in-
clude temperature, heart rate, and
respiratory rate. Blood pressure
and pulse oximetry monitoring
should be available for children of
all ages on the basis of illness and
injury severity.

C. A process should be in place for
identifying abnormal vital signs ac-
cording to the age of the patient and
for notifying the physician of abnor-
mal values obtained.

D. Processes for safe medication
storage, prescribing, and delivery
should be established20,21 and
should include the use of precalcu-
lated dosing guidelines for children
of all ages.

E. Infection-control practices, includ-
ing hand hygiene and use of per-

sonal protective equipment, should
be implemented and monitored.

F. Pediatric emergency services should
be culturally and linguistically ap-
propriate,22 and the ED should pro-
vide an environment that is safe for
children and supports patient- and
family-centered care.23

G. Patient-identification policies, consis-
tent with the Joint Commission na-
tional patient safety goals, should be
implemented and monitored.24

H. Policies for the timely reporting and
evaluation of patient safety events
and for the disclosure of medical
errors or unanticipated outcomes
should be implemented and moni-
tored, and education and training in
disclosure should be available to
care providers who are assigned
this responsibility.18,19

V. GUIDELINES FOR POLICIES,
PROCEDURES, AND PROTOCOLS
FOR THE ED

A. Policies, procedures, and protocols
for the emergency care of children
are developed and implemented;
staff should be educated according-
ly; and they should bemonitored for
compliance and periodically up-
dated. These resources should in-
clude, but are not limited to, the fol-
lowing:

1. Illness and injury triage.

2. Pediatric patient assessment
and reassessment.

3. Documentation of pediatric vital
signs, abnormal vital signs, and
actions to be taken for abnormal
vital signs.

4. Immunization assessment and
management of the underimmu-
nized patient.25

5. Sedation and analgesia for
procedures, including medical
imaging.26,27

6. Consent (including situations in

which a parent is not immedi-
ately available).28

7. Social and mental health issues.

8. Physical or chemical restraint of
patients.

9. Child maltreatment (physical
and sexual abuse, sexual as-
sault, and neglect) and domes-
tic violence mandated report-
ing criteria, requirements, and
processes.

10. Death of the child in the ED.29,30

11. Do-not-resuscitate orders.

12. Family-centered care,31–35 including:

a. Involving families in patient
care decision-making and in
medication safety processes.

b. Family presence during all as-
pects of emergency care, in-
cluding resuscitation.35,36

c. Education of the patient, fam-
ily, and regular caregivers.

d. Discharge planning and
instruction.

e. Bereavement counseling.

13. Communication with the pa-
tient’s medical home or primary
health care provider.37

14. Medical imaging policies that ad-
dress age- or weight-appropriate
dosing for children receiving
studies that impart ionizing radi-
ation, consistent with as-low-as-
reasonably-achievable (ALARA)
principles.38

15. All-hazard disaster-preparedness
plan that addresses the follow-
ing pediatric issues12,39–41:

a. Availability of medications,
vaccines, equipment, and ap-
propriately trained providers
for children in disasters.

b. Pediatric surge capacity for
both injured and noninjured
children.

c. Decontamination, isolation, and
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quarantine of families and
children of all ages.

d. A plan that minimizes parent-
child separation and includes
system tracking of pediatric
patients, allowing for the
timely reunification of sepa-
rated children with their
families.

e. Access to specific medical
and mental health therapies,
as well as social services, for
children in the event of a
disaster.

f. Disaster drills, which should
include a pediatric mass-
casualty incident at least ev-
ery 2 years.

g. Care of children with special
health care needs.

h. A plan that includes evacua-
tion of pediatric units and pe-
diatric specialty units.

B. Hospitals should have written pedi-
atric interfacility transfer proce-
dures that include the following pe-
diatric components of transfer42:

1. Defined process for initiation
of transfer, including the roles
and responsibilities of the re-
ferring facility and referral
center (including responsibili-
ties for requesting transfer
and communication).

2. Transport plan for delivering
children safely and in a timely
manner to the appropriate facil-
ity that is capable of providing
definitive care.

3. Process for selecting the appro-
priate care facility for pediatric
specialty services not available
at the hospital. These specialty
services may include:

a. Medical subspecialty and sur-
gical specialty care.

b. Critical care.

c. Reimplantation (replacement
of severed digits or limbs).

d. Trauma and burn care.

e. Psychiatric emergencies.

f. Obstetric and perinatal
emergencies.

g. Child maltreatment (physi-
cal and sexual abuse and
assault).

h. Rehabilitation for recovery
from critical medical or trau-
matic conditions.

4. Process for selecting the appro-
priately staffed transport ser-
vice to match the patient’s acuity
level (eg, level of care required
by patient, equipment needed in
transport) and appropriate for
children with special health care
needs.

5. Process for patient transfer
(including obtaining informed
consent).

6. Plan for transfer of patient infor-
mation (eg, medical record and
copy of signed transport con-
sent), personal belongings of the
patient, and provision of direc-
tions and referral institution in-
formation to family.

7. Process for return transfer of
the pediatric patient to the refer-
ring facility as appropriate.

VI. GUIDELINES FOR ED SUPPORT
SERVICES

A. The radiology department should
have the skills and capability to pro-
vide imaging studies of children
and have the equipment necessary
to do so and must have guidelines
for reducing radiation exposure
that are age and size specific.38

1. The radiology capability of hospi-
tals may vary from 1 institution
to another; however, the radiol-
ogy capability of a hospital must

meet the needs of the children in
the community it serves.

2. A process should be established
for the referral of children to ap-
propriate facilities for radiologic
procedures that exceed the ca-
pability of the hospital.

3. A process should be in place for
the timely review, interpretation,
and reporting by a qualified radi-
ologist for medical imaging
studies.

B. The laboratory should have the
skills and capability to perform lab-
oratory tests for children of all
ages, including obtaining samples,
and should have the availability of
microtechnique for small or limited
sample size.

1. The clinical laboratory capability
must meet the needs of the chil-
dren in the community it serves.

2. There should be a clear under-
standing of what the labora-
tory capability is for any given
community and definitive plans
for referring children to the ap-
propriate facility for labora-
tory studies should be in place.

VII. GUIDELINES FOR EQUIPMENT,
SUPPLIES, AND MEDICATIONS FOR
THE CARE OF PEDIATRIC PATIENTS
IN THE ED

A. Pediatric equipment, supplies, and
medications should be appropriate
for children of all ages and sizes
and shall be easily accessible,
clearly labeled, and safely and logi-
cally organized.

B. Resuscitation equipment and sup-
plies shall be located in the ED;
trays and other items may be
housed in other departments
(such as the newborn nursery or
central supply) as long as the
items are immediately accessible
to the ED staff. A mobile pedi-
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atric crash cart is strongly
recommended.

C. ED staff shall be appropriately edu-
cated on the location of all items.

D. Each ED shall have a method of
daily verification of proper loca-
tion and function of equipment
and supplies.

E. Medication chart, length-based
tape, medical software, or other
systems shall be readily available to
ED staff to ensure proper sizing of
resuscitation equipment and
proper dosing of medications.

F. Table 1 and Appendix 2 outline med-
ications, equipment, and supplies
that are necessary for the care of
children in the ED.

SUMMARY

The 2006 Institute of Medicine report
Emergency Care for Children: Grow-
ing Pains uses the word “uneven” to
describe the current status of pedi-
atric emergency care in the United
States.12 Although programs such as
EMSC have led toward improvement
in the level of pediatric emergency
readiness in many communities,43

there remains a significant opportu-
nity for further progress nationwide.
The updated guidelines offered in
this policy statement are intended to

serve as a resource for clinical and
administrative leadership of hospi-
tal EDs as they endeavor to improve
their readiness for children of all
ages. An important first step in en-
suring readiness is the identification
of both a physician and a nurse co-
ordinator for pediatric emergency
care.

All hospital EDs must be continually
prepared to receive, accurately as-
sess, and, at a minimum, stabilize and
safely transfer acutely ill or injured
children, which is necessary even for
hospitals located in communities with
readily accessible pediatric tertiary
care centers and regionalized systems
for pediatric trauma and critical care.
The vast majority of children who re-
quire emergency services in the United
States receive this care in a non–
children’s hospital ED, with 50% of EDs
providing care for fewer than 10 chil-
dren per day.10 This relatively infre-
quent exposure of hospital-based
emergency care professionals to seri-
ously ill or injured children represents
a substantial barrier to the mainte-
nance of essential skills and clinical
competency. Recognition of the unique
needs of the ill and/or injured children
served by a hospital, including chil-
dren with special health care needs;

the commitment to better meeting
those needs through adoption of these
guidelines; and the ongoing commit-
ment to evaluating care quality and
safety andmaintaining pediatric emer-
gency care competencies should pro-
vide a strong foundation for pediatric
emergency and all-hazard disaster
readiness.

APPENDIX 1: CLINICAL AND
PROFESSIONAL COMPETENCY

Demonstration and maintenance of
pediatric clinical competency may
be achieved through a number of
continuing education mechanisms in-
cluding participation in local educa-
tional programs, professional organi-
zation conferences, and national life-
support programs (ie, Pediatric
Advanced Life Support [PALS], Ad-
vanced Pediatric Life Support [APLS]:
The Pediatric Emergency Medicine
Course, Emergency Nursing Pediat-
ric Course [ENPC]) or through sched-
uled mock codes or patient simula-
tion, team training exercises, or
experiences in other clinical settings
such as the operating room (ie, air-
way management).

Potential areas for the development
of pediatric competency and profes-
sional performance evaluations may
include but should not be limited to:

1. Triage

2. Illness and injury assessment and
management

3. Pain assessment and treatment,
including sedation and analgesia

4. Airway management

5. Vascular access

6. Critical care monitoring

7. Neonatal and pediatric resuscitation

8. Trauma care

9. Burn care

10. Mass-casualty events

11. Patient- and family-centered care

TABLE 1 Guidelines for Medications for Use in Pediatric Patients in EDs

Resuscitation Medications Other Drug Groups

Atropine Activated charcoal
Adenosine Topical, oral, and parenteral analgesics
Amiodarone Antimicrobial agents (parenteral and oral)
Antiemetic agents Anticonvulsant medications
Calcium chloride Antidotes (common antidotes should be accessible

to the ED)a

Dextrose (D10W, D50W) Antipyretic drugs
Epinephrine (1:1000; 1:10 000 solutions) Bronchodilators
Lidocaine Corticosteroids
Magnesium sulfate Inotropic agents
Naloxone hydrochloride Neuromuscular blockers
Procainamide Sedatives
Sodium bicarbonate (4.2%, 8.4%) Vaccines

Vasopressor agents

For a more complete list of medications used in a pediatric ED, see ref.44 D10W indicates dextrose 10% in water; D50W,
dextrose 50% in water.
a For less frequently used antidotes, a procedure for obtaining them should be in place.
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12. Medication delivery and device/
equipment safety

13. Team training and effective
communication

APPENDIX 2: GUIDELINES FOR
EQUIPMENT AND SUPPLIES FOR
USE IN PEDIATRIC PATIENTS IN
THE ED

General Equipment

● Patient warming device

● Intravenous blood/fluid warmer

● Restraint device

● Weight scale, in kilograms only (not
pounds), for infants and children

● Tool or chart that incorporates both
weight (in kilograms) and length to
assist physicians and nurses in de-
termining equipment size and cor-
rect drug dosing (by weight and to-
tal volume), such as a length-based
resuscitation tape

● Pain-scale–assessment tools ap-
propriate for age

Monitoring Equipment

● Blood pressure cuffs (neonatal, in-
fant, child, adult-arm and thigh)

● Doppler ultrasonography devices

● Electrocardiography monitor/defi-
brillator with pediatric and adult ca-
pabilities including pediatric-sized
pads/paddles

● Hypothermia thermometer

● Pulse oximeter with pediatric and
adult probes

● Continuous end-tidal CO2 monitor-
ing device*

Respiratory Equipment and
Supplies

● Endotracheal tubes

● Uncuffed: 2.5 and 3.0 mm

● Cuffed or uncuffed: 3.5, 4.0, 4.5,
5.0, and 5.5 mm

● Cuffed: 6.0, 6.5, 7.0, 7.5, and 8.0
mm

● Feeding tubes (5F and 8F)

● Laryngoscope blades (curved: 2 and
3; straight: 0, 1, 2, and 3)

● Laryngoscope handle

● Magill forceps (pediatric and adult)

● Nasopharyngeal airways (infant,
child, and adult)

● Oropharyngeal airways (sizes 0–5)

● Stylets for endotracheal tubes (pe-
diatric and adult)

● Suction catheters (infant, child, and
adult)

● Tracheostomy tubes (sizes 2.5, 3.0,
3.5, 4.0, 4.5, 5.0, 5.5 mm)

● Yankauer suction tip

● Bag-mask device (manual resusci-
tator), self-inflating (infant size: 450
mL; adult size: 1000 mL)

● Clear oxygen masks (standard and
nonrebreathing) for an infant, child,
and adult

● Masks to fit bag-mask device adap-
tor (neonatal, infant, child, and
adult sizes)

● Nasal cannulas (infant, child, and
adult)

● Nasogastric tubes (sump tubes): in-
fant (8F), child (10F), and adult
(14F–18F)

● Laryngeal mask airway† (sizes 1,
1.5, 2, 2.5, 3, 4, and 5)

Vascular Access Supplies and
Equipment

● Arm boards (infant, child, and adult
sizes)

● Catheter-over-the-needle device
(14–24 gauge)

● Intraosseous needles or device (pe-
diatric and adult sizes)

● Intravenous catheter–administration
sets with calibrated chambers and
extension tubing and/or infusion de-
vices with ability to regulate rate
and volume of infusate

● Umbilical vein catheters (3.5F and
5.0F)‡

● Central venous catheters (4.0F–
7.0F)

● Intravenous solutions to include:
normal saline; dextrose 5% in nor-
mal saline; and dextrose 10% in
water

Fracture-Management Devices

● Extremity splints, including femur
splints (pediatric and adult sizes)

● Spine-stabilization method/devices
appropriate for children of all ages§

Specialized Pediatric Trays or Kits

● Lumbar-puncture tray including
infant (22-gauge), pediatric (22-
gauge), and adult (18- to 21-gauge)
lumbar-puncture needles

● Supplies/kit for patients with diffi-
cult airway conditions (to include
but not limited to supraglottic
airways of all sizes, such as the la-
ryngeal mask airway,2 needle crico-
thyrotomy supplies, surgical crico-
thyrotomy kit)

● Tube thoracostomy tray

*End-tidal CO2 monitoring is considered the opti-
mal method of assessing for and monitoring of
endotracheal tube placement in the trachea;
however, for low-volume hospitals, adult and pe-
diatric CO2 colorimetric detector devices could
be substituted. Clinical assessment alone is not
appropriate.

†Laryngeal mask airways could be shared with an-
esthesia but must be immediately accessible to
the ED.

‡Feeding tubes (size 5F) may be used as umbilical
venous catheters but are not ideal. A method for
securing the umbilical catheter, such as an umbil-
ical tie, should also be available.
§A spinal stabilization device should be a device
that can also stabilize the neck of an infant, child,
or adolescent in a neutral position.
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● Chest tubes to include infant, child,
and adult sizes (infant: 10F–12F;
child, 16F–24F; adult, 28F–40F)

● Newborn delivery kit (including
equipment for initial resuscitation
of a newborn infant: umbilical
clamp, scissors, bulb syringe, and
towel)

● Urinary catheterization kits and
urinary (indwelling) catheters
(6F–22F)
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Clinical Report—Guidelines for the Determination of
Brain Death in Infants and Children: An Update of the
1987 Task Force Recommendations

abstract
OBJECTIVE: To review and revise the 1987 pediatric brain death guidelines.
METHODS: Relevant literature was reviewed. Recommendations were
developed using the GRADE system.
CONCLUSIONS AND RECOMMENDATIONS: (1) Determination of brain
death in term newborns, infants and children is a clinical diagnosis
based on the absence of neurologic function with a known irreversible
cause of coma. Because of insufficient data in the literature, recommen-
dations for preterm infants less than 37 weeks gestational age are not
included in this guideline.

(2) Hypotension, hypothermia, and metabolic disturbances should be
treated and corrected and medications that can interfere with the neu-
rologic examination and apnea testing should be discontinued allowing
for adequate clearance before proceeding with these evaluations.

(3) Two examinations including apnea testing with each examination
separated by an observation period are required. Examinations should
be performed by different attending physicians. Apnea testing may be
performed by the same physician. An observation period of 24 hours for
term newborns (37 weeks gestational age) to 30 days of age, and 12
hours for infants and chi (� 30 days to 18 years) is recommended. The
first examination determines the child has met the accepted neurologic
examination criteria for brain death. The second examination confirms
brain death based on an unchanged and irreversible condition. Assess-
ment of neurologic function following cardiopulmonary resuscitation or
other severe acute brain injuries should be deferred for 24 hours or
longer if there are concerns or inconsistencies in the examination.

(4) Apnea testing to support the diagnosis of brain death must be per-
formed safely and requires documentation of an arterial PaCO2 20 mm Hg
above the baseline and� 60mm Hgwith no respiratory effort during the
testing period. If the apnea test cannot be safely completed, an ancillary
study should be performed.

(5) Ancillary studies (electroencephalogram and radionuclide cerebral
blood flow) are not required to establish brain death and are not a
substitute for the neurologic examination. Ancillary studies may be us d
to assist the clinician in making the diagnosis of brain death (i) when
components of the examination or apnea testing cannot be completed
safely due to the underlying medical condition of the patient; (ii) if there
is uncertainty about the results of the neurologic examination; (iii) if a
medication effect may be present; or (iv) to reduce the inter-examination
observation period. When ancillary studies are used, a second clinical
examination and apnea test should be performed and components that
can be completed must remain consistent with brain death. In this in-
stance the observation interval may be shortened and the second neu-
rologic examination and apnea test (or all components that are able to be
completed safely) can be performed at any time thereafter.

(6) Death is declared when the above criteria are fulfilled. Pediatrics 2011;128:
e720–e740

Thomas A. Nakagawa, MD, Stephen Ashwal, MD, Mudit
Mathur, MD, Mohan Mysore, MD, and THE SOCIETY OF
CRITICAL CARE MEDICINE, SECTION ON CRITICAL CARE AND
SECTION ON NEUROLOGY OF THE AMERICAN ACADEMY OF
PEDIATRICS, AND THE CHILD NEUROLOGY SOCIETY

KEY WORDS
apnea testing, brain death, cerebral blood flow, children,
electroencephalography, infants, neonates, pediatrics

ABBREVIATIONS
EEG—electroencephalogram
CBF—cerebral blood flow
CT—computed tomography
MRI—magnetic resonance imaging
ETT—endotracheal tube
CPAP—continuous positive airway pressure
ICP—intracranial pressure
ECS—electrocerebral silence
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INTRODUCTION
In 1987, guidelines for the determina-
tion of brain death in children were
published by a multi-society task
force.1,2 These consensus based guide-
lines were developed because existing
guidelines from the President’s Com-
mission failed to adequately address
criteria to determine brain death in pe-
diatric patients. They emphasized the
importance of the history and clinical
examination in determining the etiol-
ogy of coma so that correctable or re-
versible conditions were eliminated.
Additionally, age-related observation
periods and the need for specific neu-
rodiagnostic tests were recom-
mended for children younger than 1
year of age. In children older than 1
year, it was recommended that the di-
agnosis of brain death could be made
solely on a clinical basis and labora-
tory studies were optional. Little guid-
ance was provided to determine brain
death in neonates less than 7 days of
age because of limited clinical experi-
ence and lack of sufficient data.

These guidelines generally have been
accepted and used to guide clinical
practice; however they have not been
reviewed nor revised since originally
published. Several inherent weak-
nesses have been recognized includ-
ing: (1) limited clinical information at
the time of publication; (2) uncertainty
concerning the sensitivity and specific-
ity of ancillary testing; (3) biological ra-
tionale for the use of age-based crite-
ria; and (4) little direction as to
whether, when and how the diagnosis
of brain death could be made in neo-
nates. Despite national and legal ac-
ceptance of the concept of brain death,
these limitations have resulted in the
lack of a standardized approach to de-
termining brain death in children.3–9

These issues are not unique to infants
and children10 nor limited to the United
States. The American Academy of Neu-
rology published guidelines to deter-

mine brain death in adults in 1995
which have been revised in 2010.11,12

Additionally, guidelines to determine
brain death in adults and children
have been published in Canada.13

The Society of Critical Care Medicine
(SCCM) and the Section on Critical
Care and Section on Neurology of the
American Academy of Pediatrics (AAP),
in conjunctionwith the Child Neurology
Society (CNS), formed a multidisci-
plinary committee of medical and sur-
gical subspecialists under the aus-
pices of the American College of
Critical Care Medicine (ACCM) to re-
view and revise the 1987 guidelines. Its
purpose was to review the neonatal
and pediatric literature from 1987, in-
cluding any prior relevant literature,
and update recommendations regard-
ing appropriate examination criteria
and use of ancillary testing to diag-
nose brain death in neonates, infants
and children. The committee was also
charged with developing a checklist to
provide guidance and standardization
to document brain death. Uniformity in
the determination of brain death
should allow physicians to pronounce
brain death in pediatric patients in a
more precise and orderly manner
and ensure that all components of
the examination are performed and
appropriately documented.

Tables 1–3 of this publication contain
the committee’s updated recommen-
dations, the GRADE classification sys-
tem, and clinical and neurologic exam-
ination criteria for brain death.
Appendices 1–7 provide additional in-
formation concerning the diagnosis of
brain death in children. Appendix 1
(check list) and Appendix 2 (pharma-
cological data for the time interval to
testing after medication discontinua-
tion) provide additional resources to
aid the clinician in diagnosing brain
death. Appendix 3 summarizes data re-
garding apnea testing. Appendices
4–6 provide data on the diagnostic

yieldofancillary testing, specifically elec-
troencephalography (EEG), and radionu-
clide cerebral blood flow (CBF) studies.
Appendix 7 compares the 1987 guide-
line’s criteria to the revised recommen-
dations. Appendix 8 provides an algo-
rithm for the determination of brain
death in infants and children.

This update affirms the definition of
death as stated in the 1987 pediatric
guidelines. This definition had been es-
tablished by multiple organizations in-
cluding the American Medical Associa-
tion, the American Bar Association, the
National Conference of Commissioners
on Uniform State Laws, the President’s
Commission for the Study of Ethical
Problems in Medicine and Biomedical
and Behavioral Research and the Ameri-
can Academy of Neurology as follows:
“An individual who has sustained either
(1) irreversible cessation of circulatory
and respiratory functions, or (2) irre-
versible cessation of all functions of the
entire brain, including the brainstem, is
dead. A determination of death must be
made in accordancewith acceptedmed-
ical standards.”1

METHODS

A multidisciplinary committee com-
posed of physicians and nurses with
expertise in pediatrics, pediatric criti-
cal care, neonatology, pediatric neu-
rology and neurosurgery, nuclear
medicine, and neuroradiology was
formed by the SCCM and the AAP to up-
date the guidelines for the diagnosis of
pediatric brain death. The committee
was divided into threeworking groups,
each charged with reviewing the liter-
ature on brain death in neonates, in-
fants and children for the following
specific areas: (1) examination criteria
and observation periods; (2) ancillary
testing; and (3) declaration of death by
medical personnel including legal and
ethical implications.

A Medline search of relevant literature
published from January 1987 to June
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TABLE 1 Summary Recommendations for the Diagnosis of Brain Death in Neonates, Infants, and Children
Recommendation Evidence

Score
Recommendation

Score

1. Determination of brain death in neonates, infants and children relies on a clinical diagnosis that is based on the absence of
neurologic function with a known irreversible cause of coma. Coma and apnea must coexist to diagnose brain death. This
diagnosis should be made by physicians who have evaluated the history and completed the neurologic examinations.

High Strong

2. Prerequisites for initiating a brain death evaluation
a. Hypotension, hypothermia, and metabolic disturbances that could affect the neurological examination must be
corrected prior to examination for brain death.

High Strong

b. Sedatives, analgesics, neuromuscular blockers, and anticonvulsant agents should be discontinued for a reasonable time
period based on elimination half-life of the pharmacologic agent to ensure they do not affect the neurologic examination.
Knowledge of the total amount of each agent (mg/kg) administered since hospital admission may provide useful
information concerning the risk of continued medication effects. Blood or plasma levels to confirm high or
supratherapeutic levels of anticonvulsants with sedative effects that are not present should be obtained (if available)
and repeated as needed or until the levels are in the low to mid therapeutic range.

Moderate Strong

c. The diagnosis of brain death based on neurologic examination alone should not be made if supratherapeutic or high
therapeutic levels of sedative agents are present. When levels are in the low or in the mid-therapeutic range, medication
effects sufficient to affect the results of the neurologic examination are unlikely. If uncertainty remains, an ancillary
study should be performed.

Moderate Strong

d. Assessment of neurologic function may be unreliable immediately following cardiopulmonary resuscitation or other
severe acute brain injuries and evaluation for brain death should be deferred for 24 to 48 hours or longer if there are
concerns or inconsistencies in the examination.

Moderate Strong

3. Number of examinations, examiners and observation periods
a. Two examinations including apnea testing with each examination separated by an observation period are required. Moderate Strong
b. The examinations should be performed by different attending physicians involved in the care of the child. The apnea test may
be performed by the same physician, preferably the attending physician who is managing ventilator care of the child.

Low Strong

c. Recommended observation periods:
(1) 24 hours for neonates (37 weeks gestation to term infants 30 days of age) Moderate Strong
(2) 12 hours for infants and children (� 30 days to 18 years).
d. The first examination determines the child has met neurologic examination criteria for brain death. The second
examination, performed by a different attending physician, confirms that the child has fulfilled criteria for brain death.

Moderate Strong

e. Assessment of neurologic function may be unreliable immediately following cardiopulmonary resuscitation or other
severe acute brain injuries and evaluation for brain death should be deferred for 24 to 48 hours or longer if there are
concerns or inconsistencies in the examination.

Moderate Strong

4. Apnea testing
a. Apnea testing must be performed safely and requires documentation of an arterial PaCO2 20 mm Hg above the baseline
PaCO2 and� 60 mm Hg with no respiratory effort during the testing period to support the diagnosis of brain death.
Some infants and children with chronic respiratory disease or insufficiency may only be responsive to supranormal
PaCO2 levels. In this instance, the PaCO2 level should increase to� 20 mm Hg above the baseline PaCO2 level.

Moderate Strong

b. If the apnea test cannot be performed due to a medical contraindication or cannot be completed because of
hemodynamic instability, desaturation to� 85%, or an inability to reach a PaCO2 of 60 mm Hg or greater, an ancillary
study should be performed.

Moderate Strong

5. Ancillary studies
a. Ancillary studies (EEG and radionuclide CBF) are not required to establish brain death unless the clinical examination or
apnea test cannot be completed

Moderate Strong

b. Ancillary studies are not a substitute for the neurologic examination. Moderate Strong
c. For all age groups, ancillary studies can be used to assist the clinician in making the diagnosis of brain death to reduce
the observation period or when (i) components of the examination or apnea testing cannot be completed safely due to
the underlying medical condition of the patient; (ii) if there is uncertainty about the results of the neurologic
examination; or (iii) if a medication effect may interfere with evaluation of the patient. If the ancillary study supports the
diagnosis, the second examination and apnea testing can then be performed. When an ancillary study is used to reduce
the observation period, all aspects of the examination and apnea testing should be completed and documented.

Moderate Strong

d. When an ancillary study is used because there are inherent examination limitations (ie, i to iii), then components of the
examination done initially should be completed and documented.

High Strong

e. If the ancillary study is equivocal or if there is concern about the validity of the ancillary study, the patient cannot be
pronounced dead. The patient should continue to be observed until brain death can be declared on clinical examination
criteria and apnea testing, or a follow-up ancillary study can be performed to assist with the determination of brain
death. A waiting period of 24 hours is recommended before further clinical reevaluation or repeat ancillary study is
performed. Supportive patient care should continue during this time period.

Moderate Strong

6. Declaration of death
a. Death is declared after confirmation and completion of the second clinical examination and apnea test. High Strong
b. When ancillary studies are used, documentation of components from the second clinical examination that can be
completed must remain consistent with brain death. All aspects of the clinical examination, including the apnea test, or
ancillary studies must be appropriately documented.

High Strong

c. The clinical examination should be carried out by experienced clinicians who are familiar with infants and children, and
have specific training in neurocritical care.

High Strong

The “evaluation score” is based on the strength of the evidence available at the time of publication.
The “recommendation score” is the strength of the recommendations based on available evidence at the time of publication. Scoring guidelines are listed in Table 2.
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2008 was conducted. Key words includ-
ed: brain death, neurologic death, neo-
natal, pediatric, cerebral blood flow,
electroencephalography, apnea test,
and irreversible coma with the sub-
heading, “children.” Additional articles
cited in the post 1987 literature that
were published prior to 1987were also
reviewed if they contained data rele-
vant to this guideline. Abstracts and
articles were independently reviewed
and summarized by at least two indi-
viduals on each committee. Data were
summarized into five categories: clini-
cal examination, apnea testing, obser-
vation periods, ancillary tests, and
other considerations.

Methodological issues regarding anal-
ysis of evidence warrant further dis-
cussion as they directly affected the
decision of how information and rec-
ommendations about brain death are
presented. No randomized control tri-
als examining different strategies re-

garding the diagnosis of brain death
exist. Standard evidence-based ap-
proaches for guidelines used by many
organizations attempting to link the
“strength of the evidence” to the
“strength of the recommendations”
therefore cannot be used in this in-
stance. There is, however, consider-
able experiential consensus within ob-
servational studies in the pediatric
population. Grading of Recommenda-
tions Assessment, Development and
Evaluation (GRADE), a recently devel-
oped standardized methodological
consensus-based approach, allows
panels to evaluate the evidence and
opinions and make recommenda-
tions.14–17 GRADE uses 5 domains to
judge the balance between the desir-
able and undesirable effect of an inter-
vention. Strong recommendations are
made when there is confidence that
the desirable effects of adherence to a
recommendation outweigh the unde-

sirable effects. Weak recommendations
indicate that the desirable effects of ad-
herence to a recommendation probably
outweigh the undesirable effects, but
the panel is less confident. No specific
recommendations are made when the
advantages and disadvantages of al-
ternative courses of action are equiva-
lent or where there is insufficient evi-
dence on which to formulate a
recommendation.15,18 Table 2 outlines
the GRADE methodology used in formu-
lating recommendations for this
guideline. Each committeemember as-
signed a GRADE score for (i) the
strength of evidence linked to a
specific recommendation and (ii) indi-
cated (a) “yes,” (b) “no” or (c) “uncer-
tain” for each of the six recommenda-
tions listed at the end of this report. By
a priori consensus, the committee de-
cided that a “strong” recommendation
could only bemade if greater than 80%
of the committee members voted “yes”

TABLE 2 Grading of Recommendations Assessment, Development and Evaluation (GRADE) System14-18

1. Classification of evidence
Grade
A. High Further research is very unlikely to change our confidence in the estimate of effect
B. Moderate Further research is likely to have an important impact on our confidence in the estimate of effect and

may change the estimate
C. Low Further research is very likely to have an important impact on confidence in the estimate of effect and

is likely to change the estimate
D. Very low Any estimate of effect is very uncertain

2. Recommendations: The strength of a
recommendation reflects the
extent to which we can be
confident that desirable effects
of an intervention outweigh
undesirable effects.

Strong When the desirable effects of an intervention clearly outweigh the undesirable effects, or clearly do not.
(a) For patients—most people in your situation would want the recommended course of action and
only a small proportion would not

(b) For clinicians—most patients should receive the recommended course of action
(c) For policy makers—the recommendation can be adopted as a policy in most situations

Weak Evidence suggests that desirable and undesirable effects are closely balanced or the quality of
evidence is low.
(a) For patients—most people in your situation would want the recommended course of action, but
many would not

(b) For clinicians—you should recognize that different choices will be appropriate for different
patients and you must help each patient to arrive at a management decision consistent with his or
her values and preferences.

(c) For policy makers—policy making will require substantial debate and involvement of many
stakeholders

No specific recommendations The advantages and disadvantages of the recommendations are equivalent or where there is
insufficient evidence on which to formulate a recommendation
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for a recommendation and that a
“weak” recommendation was made if
greater than 60% but less than 80%
voted “yes.” “No recommendation”was
made if less than 60% of the committee
voted “yes” for a specific recommen-
dation. Table 1 summarizes GRADE rec-
ommendations and evidence scores.

The committee believes these revised
diagnostic guidelines, summarized in
Table 1 and a standardized checklist

form (Appendix 1), will assist physi-
cians in determining and documenting
brain death in children. This should en-
sure broader acceptance and utiliza-
tion of such uniform criteria. The
committee recognizes that medical
judgment of involved pediatric special-
ists will direct the appropriate course
for the medical evaluation and diagno-
sis of brain death. The committee also
recognizes that no national brain

death law exists. State statutes and
policy may restrict determination of
brain death in certain circumstances.
Physicians should become familiar
with laws and policies in their respec-
tive institution. The committee also
recognizes that variability exists for
the age designation of pediatric
trauma patients. In some states, the
age of the pediatric trauma patient is
defined as less than 14 years of age.

TABLE 3 Neurologic Examination Components to Assess for Brain Death in Neonates, Infants and Children* Including Apnea Testing

Reversible conditions or conditions that can interfere with the neurologic examination must be excluded prior to brain death testing.
See text for discussion
1. Coma. The patient must exhibit complete loss of consciousness, vocalization and volitional activity.

● Patients must lack all evidence of responsiveness. Eye opening or eye movement to noxious stimuli is absent.
● Noxious stimuli should not produce a motor response other than spinally mediated reflexes. The clinical differentiation of spinal responses from retained
motor responses associated with brain activity requires expertise.

2. Loss of all brain stem reflexes including:
Midposition or fully dilated pupils which do not respond to light.
Absence of pupillary response to a bright light is documented in both eyes. Usually the pupils are fixed in a midsize or dilated position (4–9 mm). When
uncertainty exists, a magnifying glass should be used.
Absence of movement of bulbar musculature including facial and oropharyngeal muscles.
Deep pressure on the condyles at the level of the temporomandibular joints and deep pressure at the supraorbital ridge should produce no grimacing or facial
muscle movement.
Absent gag, cough, sucking, and rooting reflex
The pharyngeal or gag reflex is tested after stimulation of the posterior pharynx with a tongue blade or suction device. The tracheal reflex is most reliably tested
by examining the cough response to tracheal suctioning. The catheter should be inserted into the trachea and advanced to the level of the carina followed by 1
or 2 suctioning passes.
Absent corneal reflexes
Absent corneal reflex is demonstrated by touching the cornea with a piece of tissue paper, a cotton swab, or squirts of water. No eyelid movement should be
seen. Care should be taken not to damage the cornea during testing.
Absent oculovestibular reflexes
The oculovestibular reflex is tested by irrigating each ear with ice water (caloric testing) after the patency of the external auditory canal is confirmed. The head
is elevated to 30 degrees. Each external auditory canal is irrigated (1 ear at a time) with�10 to 50 mL of ice water. Movement of the eyes should be absent
during 1 minute of observation. Both sides are tested, with an interval of several minutes.
3. Apnea. The patient must have the complete absence of documented respiratory effort (if feasible) by formal apnea testing demonstrating a PaCO2

> 60 mm Hg and > 20 mm Hg increase above baseline.
● Normalization of the pH and PaCO2, measured by arterial blood gas analysis, maintenance of core temperature� 35°C, normalization of blood pressure
appropriate for the age of the child, and correcting for factors that could affect respiratory effort are a prerequisite to testing.

● The patient should be preoxygenated using 100% oxygen for 5–10 minutes prior to initiating this test.
● Intermittent mandatory mechanical ventilation should be discontinued once the patient is well oxygenated and a normal PaCO2 has been achieved.
● The patient’s heart rate, blood pressure, and oxygen saturation should be continuously monitored while observing for spontaneous respiratory effort
throughout the entire procedure.

● Follow up blood gases should be obtained to monitor the rise in PaCO2 while the patient remains disconnected from mechanical ventilation.
● If no respiratory effort is observed from the initiation of the apnea test to the time the measured PaCO2� 60 mm Hg and� 20 mm Hg above the baseline
level, the apnea test is consistent with brain death.

● The patient should be placed back on mechanical ventilator support and medical management should continue until the second neurologic examination
and apnea test confirming brain death is completed.

● If oxygen saturations fall below 85%, hemodynamic instability limits completion of apnea testing, or a PaCO2 level of� 60 mm Hg cannot be achieved, the
infant or child should be placed back on ventilator support with appropriate treatment to restore normal oxygen saturations, normocarbia, and
hemodynamic parameters. Another attempt to test for apnea may be performed at a later time or an ancillary study may be pursued to assist with
determination of brain death.

● Evidence of any respiratory effort is inconsistent with brain death and the apnea test should be terminated.
4. Flaccid tone and absence of spontaneous or induced movements, excluding spinal cord events such as reflex withdrawal or spinal myoclonus.

● The patient’s extremities should be examined to evaluate tone by passive range of motion assuming that there are no limitations to performing such an
examination (eg, previous trauma, etc) and the patient observed for any spontaneous or induced movements.

● If abnormal movements are present, clinical assessment to determine whether or not these are spinal cord reflexes should be done.
* Criteria adapted from 2010 American Academy of Neurology criteria for brain death determination in adults (Wijdicks et al, 2010).
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Trauma and intensive care practitio-
ners are encouraged to follow state/
local regulations governing the speci-
fied age of pediatric trauma patients.
The committee believes these guide-
lines to be an important step in pro-
tecting the health and safety of all in-
fants and children. These revised
guidelines and accompanying check-
list are intended to provide a frame-
work to promote standardization of
the neurologic examination and use of
ancillary studies based on the evi-
dence available to the committee at
the time of publication.

TERM NEWBORNS (37 WEEKS
GESTATIONAL AGE) TO CHILDREN
18 YEARS OF AGE

Definition of Brain Death and
Components of the Clinical
Examination (Recommendation 1,
Table 1 and Table 3)

Brain death is a clinical diagnosis
based on the absence of neurologic
function with a known diagnosis that
has resulted in irreversible coma.
Coma and apnea must coexist to diag-
nose brain death. A complete neuro-
logic examination that includes the el-
ements outlined in Table 3 is
mandatory to determine brain death
with all components appropriately
documented.

Prerequisites for Initiating a
Clinical Brain Death Evaluation
(Recommendations 2a–d, Table 1)

Determination of brain death by neuro-
logic examination should be per-
formed in the setting of normal age-
appropriate physiologic parameters.
Factors potentially influencing the neu-
rologic examination that must be cor-
rected before examination and apnea
testing include: (1) shock or persistent
hypotension based on normal systolic
or mean arterial blood pressure val-
ues for the patient’s age. Systolic blood
pressure or MAP should be in an ac-

ceptable range (systolic BP not less
than 2 standard deviations below age
appropriate norm) based on age; (2)
hypothermia; (3) severe metabolic dis-
turbances capable of causing a poten-
tially reversible coma including elec-
trolyte/glucose abnormalities; (4)
recent administration of neuromuscu-
lar blocking agents; and (5) drug intox-
ications including but not limited to
barbiturates, opioids, sedative and an-
esthetic agents, antiepileptic agents,
and alcohols. Placement of an indwell-
ing arterial catheter is recommended
to ensure that blood pressure remains
within a normal range during the pro-
cess of diagnosing brain death and to
accurately measure PaCO2 levels dur-
ing apnea testing.

Hypothermia is used with increasing
frequency as an adjunctive therapy for
individuals with acute brain injury.19–22

Hypothermia has also been used fol-
lowing cardiac arrest to protect the
brain because it reduces cerebralmet-
abolic activity.23–26 The clinician caring
for critically ill infants and children
should be aware of the potential im-
pact of therapeutic modalities such as
hypothermia on the diagnosis of brain
death. Hypothermia is known to de-
press central nervous system func-
tion27–29 andmay lead to a false diagno-
sis of brain death. Hypothermia may
alter metabolism and clearance of
medications that can interfere with
brain death testing. Efforts to ade-
quately rewarm before performing
any neurologic examination and main-
tain temperature during the observa-
tion period are essential. The 1987
guidelines stated that the patient must
not be significantly hypothermic how-
ever no definition was provided.1 It is
reasonable that the core body temper-
ature at the time of brain death exam-
ination be as close to normal to repro-
duce normal physiologic conditions. A
core body temperature of �35°C
(95°F) should be achieved and main-

tained during examination and testing
to determine death. This temperature
is consistent with current adult guide-
lines and is relatively easy to achieve
and maintain in children.11,13

Severe metabolic disturbances can
cause reversible coma and interfere
with the clinical evaluation to deter-
mine brain death. Reversible condi-
tions such as severe electrolyte imbal-
ances, hyper or hyponatremia, hyper
or hypoglycemia, severe pH distur-
bances, severe hepatic or renal dys-
function or inborn errors of metabo-
lism may cause coma in a neonate or
child.28,29 These conditions should be
identified and treated before evalua-
tion for brain death, especially in situ-
ations where the clinical history does
not provide a reasonable explanation
for the neurologic status of the child.

Drug intoxications including barbitu-
rates, opioids, sedatives, intravenous
and inhalation anesthetics, antiepilep-
tic agents, and alcohols can cause se-
vere central nervous system depres-
sion and may alter the clinical
examination to the point where they
can mimic brain death.28,29 Testing for
these drugs should be performed if
there is concern regarding recent in-
gestion or administration. When avail-
able, specific serum levels of medica-
tions with sedative properties or side
effects should be obtained and docu-
mented to be in a low to mid therapeu-
tic range before neurologic examina-
tion for brain death testing. Longer
acting or continuous infusion of seda-
tive agents can also interfere with the
neurologic evaluation. These medica-
tions should be discontinued. Ade-
quate clearance (based on the age of
the child, presence of organ dysfunc-
tion, total amount of medication ad-
ministered, elimination half-life of the
drug and any active metabolites)
should be allowed before the neuro-
logic examination. In some instances
this may require waiting several half-
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lives and rechecking serum levels of
the medication before conducting the
brain death examination. If neuromus-
cular blocking agents have been used,
they should be stopped and adequate
clearance of these agents confirmed
by use of a nerve stimulator with doc-
umentation of neuromuscular junction
activity and twitch response. Other un-
usual causes of coma such as neuro-
toxins, and chemical exposure (ie, or-
ganophosphates, and carbamates)
should be considered in rare cases
where an etiology for coma has not
been established. Recommendations
of time intervals before brain death
evaluation for many of the commonly
usedmedications administered to crit-
ically ill neonates and children are
listed in Appendix 2.

Clinical criteria for determining brain
death may not be present on admis-
sion and may evolve during hospital-
ization. Assessment of neurologic
function may be unreliable immedi-
ately following resuscitation after car-
diopulmonary arrest30–33 or other
acute brain injuries and serial neuro-
logic examinations are necessary to
establish or refute the diagnosis of
brain death. Additionally, initial stabili-
zation may take several hours during
which time correcting metabolic dis-
turbances and identifying and treating
reversible conditions that may imitate
brain death can be accomplished. It is
reasonable to defer neurologic exami-
nation to determine brain death for 24
hours or longer if dictated by clinical
judgment of the treating physician in
such circumstances. If there are con-
cerns about the validity of the exami-
nation (eg, flaccid tone or absent
movements in a patient with high spi-
nal cord injury or severe neuromuscu-
lar disease) or if specific examination
components cannot be performed due
to medical contraindications (eg, ap-
nea testing in patients with significant
lung injury, hemodynamic instability,

or high spinal cord injury), or if exam-
ination findings are inconsistent, con-
tinued observation and postponing
further neurologic examinations until
these issues are resolved is warranted
to avoid improperly diagnosing brain
death. An ancillary study can be pur-
sued to assist with the diagnosis of
brain death in situations where cer-
tain examination components cannot
be completed.

Neuroimaging with either computed
tomography (CT) or magnetic reso-
nance imaging (MRI) should demon-
strate evidence of an acute central
nervous system injury consistent with
the profound loss of brain function. It
is recognized that early after acute
brain injury, imaging findings may not
demonstrate significant injury. In such
situations, repeat studies are helpful
in documenting that an acute severe
brain injury has occurred. CT and MRI
are not considered ancillary studies
and should not be relied on to make
the determination of brain death.

Number of Examinations,
Examiners and Observation
Periods (Recommendations 3a–e,
Table 1)

Number of Examinations and
Examiners

The 1987 guidelines recommended ob-
servation periods between brain death
examinations based on age and the re-
sults of neurodiagnostic testing.1 Two
examinations and EEG’s separated by
at least 48 hours were recommended
for infants 7 days to 2 months. Two ex-
aminations and EEG’s separated by at
least 24 hours were recommended for
children 2 months to 1 year. A repeat
EEG was not necessary if a cerebral
radionuclide scan or cerebral angiog-
raphy demonstrated no flow or visual-
ization of the cerebral arteries. For
children older than 1 year, an observa-
tion period of 12 hours was recom-
mended and ancillary testing was not

required when an irreversible cause
existed. The observation period in this
age group could be decreased if there
was documentation of electrocerebral
silence (ECS) or absent cerebral blood
flow (CBF).1 The general consensus
was the younger the child, the longer
the waiting period unless ancillary
studies supported the clinical diagno-
sis of brain death and if so, the obser-
vation period could be shortened.

The current committee supports the
1987 guideline recommending perfor-
mance of two examinations separated
by an observation period. The commit-
tee recommends that these examina-
tions be performed by different attend-
ing physicians involved in the care of
the child. Children being evaluated for
brain death may be cared for and eval-
uated bymultiple medical and surgical
specialists. The committee recom-
mends that the best interests of the
child and family are served if at least
two different attending physicians par-
ticipate in diagnosing brain death to
ensure that (i) the diagnosis is based
on currently established criteria, (ii)
there are no conflicts of interest in es-
tablishing the diagnosis and (iii) there
is consensus by at least two physicians
involved in the care of the child that
brain death criteria are met. The com-
mittee also believes that because the
apnea test is an objective test, it may
be performed by the same physician,
preferably the attending physician
who is managing ventilator care of the
child.

Duration of Observation Periods

A literature review of 171 children di-
agnosed as brain dead found that 47%
had ventilator support withdrawn an
average of 1.7 days after the diagnosis
of brain death was made.34 Seventy-
nine children (46%) in whom support
was continued after declaration of
brain death suffered a cardiac arrest
an average of 22.7 days later. The re-
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maining children died by an unknown
mechanism (5%), or made an incom-
plete (1%) or complete recovery
(0.5%). Review of the children who sur-
vived indicates they did not fulfill brain
death criteria by accepted medical
standards. The age range of the chil-
dren in this study included preterm
and term neonates and older infants
and children up to 18 years of age.
These data and the reports of more re-
cent studies35,36 suggest that there is
likely no biological justification for us-
ing different durations of observation
to diagnose brain death in infants
greater than one month of age. In fact,
there are no reports of children recov-
ering neurologic function after meet-
ing adult brain death criteria based on
neurologic examination findings.37 Al-
though some authors have reported
apparent reversibility of brain death,
further review of these cases reveals
these children would not have fulfilled
brain death criteria by currently ac-
cepted US medical standards.38

Based on the above data, currently
available literature and clinical experi-
ence, the committee recommends the
observation period between examina-
tions should be 24 hours for neonates
(37 weeks up to 30 days), and 12 hours
for infants and children (� 30 days to
18 years). The first examination deter-
mines the child has met neurologic ex-
amination criteria for brain death. The
second examination confirms brain
death based on an unchanged and ir-
reversible condition. Timing of the first
clinical brain death examination, re-
duction of the observation period, and
use of ancillary studies are discussed
in separate sections of this guideline.

Apnea Testing (Recommendations
4a,b, Table 1)

Apnea testing should be performed
with each neurologic examination to
determine brain death in all patients
unless a medical contraindication ex-

ists. Contraindications may include
conditions that invalidate the apnea
test (such as high cervical spine in-
jury) or raise safety concerns for the
patient (high oxygen requirement or
ventilator settings). If apnea testing
cannot be completed safely, an ancil-
lary study should be performed to as-
sist with the determination of brain
death.

The normal physiologic threshold for
apnea (minimum carbon dioxide ten-
sion at which respiration begins) in
children has been assumed to be the
same as in adults with reports demon-
strating that PaCO2 levels in the normal
range (24–38 mm Hg) may be ade-
quate to stimulate ventilatory effort in
children with residual brainstem func-
tion.39 Although expert opinion has
suggested a range of PaCO2 levels from
44 to 60 mm Hg for apnea testing in
adults, the general consensus in in-
fants and children has been to use 60
mm Hg as a threshold.40–42 Appendix 3
summarizes data from 4 studies (3 be-
ing prospective) on 106 apnea tests in
76 children 2 months old to 17 years
with suspected brain death.39–42 73 of
76 children had no spontaneous venti-
latory effort. In 3 of these studiesmean
PaCO2 values were 59.5 � 10.2, 68.1 �
17.7, and 63.9 � 21.5 mm Hg; in the
fourth study, mean PaCO2 values were
not reported, only the range (ie, 60–
116 mm Hg).39–42 Three children exhib-
ited spontaneous respiratory effort
with measured PaCO2 levels � 40
mm Hg.39,42 Serial measurements of
PaCO2 were done in most studies and
15 minutes was the usual end point of
testing although patients may have
had apnea for longer periods. Themax-
imum rate of PaCO2 increase usually oc-
curred within 5 minutes. Sixty five chil-
dren had no ventilatory effort during
the apnea test. After completion of ap-
nea testing, support was withdrawn in
all of these patients. Patient outcome
was not reported for one study al-

though these 9 children all had absent
brainstem reflexes for a period of �
72 hours.41 In one study 4/9 patients
had phenobarbital levels that were in-
terpreted as not affecting the results
of apnea testing.41

There are three case reports discuss-
ing irregular breaths orminimal respi-
ratory effort with a PCO2� 60mm Hg in
children who otherwise met criteria
for brain death.43–45 Two children died,
one after meeting all criteria for brain
death including a second apnea test.
The remaining child survived and was
supported in a chronic care facility
with a tracheostomy, chronic mechan-
ical ventilation and a gastrostomy
tube. One other report describes a
3-month-old who met all criteria for
brain death including 2 apnea tests
with serial PCO2’s of 69.3 mm Hg and
62.1 mm Hg respectively. This infant
was declared dead on hospital day 5.
This infant developed irregular sponta-
neous respirations at a rate of two to
three breaths per minute 38 days later
which continued while receiving me-
chanical ventilator support until death
on day 71.46 Review of this case and
others remind us to be cautious in ap-
plying brain death criteria in young in-
fants. However, these cases should not
be considered to represent reversible
deficits or failure of current brain
death criteria.47

Technique for Apnea Testing

Apnea testing in term newborns, in-
fants, and children is conducted simi-
lar to adults. Normalization of the pH
and PaCO2, measured by arterial blood
gas analysis, maintenance of core tem-
perature � 35°C, normalization of
blood pressure appropriate for the
age of the child, and correcting for fac-
tors that could affect respiratory ef-
fort are a prerequisite to testing. The
patient must be preoxygenated using
100% oxygen for 5–10 minutes before
initiating this test. Intermittent manda-
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tory mechanical ventilation should be
discontinued once the patient is well
oxygenated and a normal PaCO2 has
been achieved. The patient can then be
changed to a T piece attached to the
endotracheal tube (ETT), or a self-
inflating bag valve system such as a
Mapleson circuit connected to the ETT.
Tracheal insufflation of oxygen using a
catheter inserted through the ETT has
also been used, however caution is
warranted to ensure adequate gas ex-
cursion and to prevent barotrauma.
High gas flow rateswith tracheal insuf-
flation may also promote CO2 washout
preventing adequate PaCO2 rise during
apnea testing. Continuous positive air-
way pressure (CPAP) ventilation has
been used during apnea testing. Many
current ventilators automatically
change from a CPAP mode to manda-
tory ventilation and deliver a breath
when apnea is detected. It is also im-
portant to note that spontaneous ven-
tilation has been falsely reported to oc-
cur while patients were maintained on
CPAP despite having the trigger sensi-
tivity of the mechanical ventilator re-
duced to minimum levels.48 Physi-
cian(s) performing apnea testing
should continuously monitor the pa-
tient’s heart rate, blood pressure, and
oxygen saturation while observing
for spontaneous respiratory effort
throughout the entire procedure.
PaCO2, measured by blood gas analysis,
should be allowed to rise to � 20
mm Hg above the baseline PaCO2 level
and � 60 mm Hg. If no respiratory ef-
fort is observed from the initiation of
the apnea test to the time the mea-
sured PaCO2 � 60 mm Hg and � 20
mm Hg above the baseline level, the ap-
nea test is consistent with brain death.
The patient should be placed back on
mechanical ventilator support and
medical management should continue
until the second neurologic examina-
tion and apnea test confirming brain
death is completed. If oxygen satura-
tions fall below 85%, hemodynamic in-

stability limits completion of apnea
testing, or a PaCO2 level of� 60 mm Hg
cannot be achieved, the infant or child
should be placed back on ventilator
support with appropriate treatment to
restore normal oxygen saturations,
normocarbia, and hemodynamic pa-
rameters. In this instance, another at-
tempt to test for apnea may be per-
formed at a later time or an ancillary
study may be pursued to assist with
determination of brain death. Evidence
of any respiratory effort that is incon-
sistent with brain death and the apnea
test should be terminated and the
patient placed back on ventilatory
support.

Ancillary Studies
(Recommendations 5a–e, Table 1)

The committee recommends that an-
cillary studies are not required to es-
tablish brain death and should not be
viewed as a substitute for the neuro-
logic examination. Ancillary studies
may be used to assist the clinician in
making the diagnosis of brain death (i)
when components of the examination
or apnea testing cannot be completed
safely due to the underlying medical
condition of the patient; (ii) if there is
uncertainty about the results of the
neurologic examination; (iii) if a medi-
cation effect may be present; or (iv) to
reduce the inter-examination observa-
tion period. The term “ancillary study”
is preferred to “confirmatory study”
since these tests assist the clinician in
making the clinical diagnosis of brain
death. Ancillary studies may also be
helpful for social reasons allowing
family members to better comprehend
the diagnosis of brain death.

Four-vessel cerebral angiography is
the gold standard for determining ab-
sence of CBF. This test can be difficult
to perform in infants and small chil-
dren, may not be readily available at all
institutions, and requires moving the
patient to the angiography suite poten-

tially increasing risk of exacerbating
hemodynamic and respiratory insta-
bility during transport of a critically ill
child outside of the intensive care unit.
Electroencephalographic documenta-
tion of electrocerebral silence (ECS)
and use of radionuclide CBF determi-
nations to document the absence of
CBF remain the most widely used
methods to support the clinical diag-
nosis of brain death in infants and chil-
dren. Radionuclide CBF testingmust be
performed in accordance with guide-
lines established by the Society of Nu-
clear Medicine and the American Col-
lege of Radiology.49,50 EEG testing must
be performed in accordance with stan-
dards established by the American
Electroencephalographic Society.51 In-
terpretation of ancillary studies re-
quires the expertise of appropriately
trained and qualified individuals who
understand the limitations of these
studies to avoid any potential
misinterpretation.

Similar to the neurologic examination,
hemodynamic and temperature pa-
rameters should be normalized before
obtaining EEG or CBF studies. Pharma-
cologic agents that could affect the re-
sults of testing should be discontinued
(Appendix 2) and levels determined as
clinically indicated. Low to mid thera-
peutic levels of barbiturates should
not preclude the use of EEG testing.48

Evidence suggests that radionuclide
CBF study can be used in patients with
high dose barbiturate therapy to dem-
onstrate absence of CBF.52,53

Diagnostic Yield of the EEG in
Suspected Brain Dead Children

Appendix 4 summarizes EEG data from
12 studies in 485 suspected brain dead
children in all age groups.34,54–65 The
data show that 76% of all children who
were evaluated with EEG for brain
death on the first EEG had ECS. Multiple
EEGs increased the yield to 89%. For
those children who had ECS on their
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first EEG, 64/66 patients (97%) had ECS
on a follow-up EEG. The first exception
was a neonate who had a phenobarbi-
tal level of 30�g/mL when the first EEG
was performed.65 The second excep-
tion was a 5 year old head trauma pa-
tient who was receiving pentobarbital
and pancuronium at the time of the ini-
tial EEG.62 This patient also had a CBF
study performed demonstrating flow.
In retrospect, these two patients
would not havemet currently accepted
standards for brain death based on
pharmacologic interference with EEG
testing. Additionally, of those patients
with EEG activity on the first EEG, 55%
had a subsequent EEG that showed
ECS. The remaining 45% either had
persistent EEG activity or additional
EEGs were not performed. All died
(spontaneously or by withdrawal of
support). Only one patient survived
from this entire group of 485 patients,
a neonate with an elevated phenobar-
bital level whose first EEG showed pho-
tic response and survived severely
neurologically impaired.

Diagnostic Yield of Radionuclide
CBF Studies in Suspected Brain
Dead Children

Appendix 5 summarizes CBF data from 12
studies in 681 suspected brain dead chil-
dren in all age groups.36,54,55,57,59,60,63,64–68

Different but well standardized and
conventional radionuclide cerebral an-
giography methods were used. Absent
CBF was found in 86% of children who
were clinically brain dead and the yield
did not significantly change if more
than one CBF study was done (89%).
Appendix 5 also summarizes follow-up
data on children whose subsequent
CBF study showed no flow. 24/26 pa-
tients (92%) had no flow on follow-up
CBF studies when the first study
showed absent flow. The two excep-
tions where flow developed later were
newborns. The first newborn had min-
imal flow on the second study and ven-
tilator support was discontinued. The

other newborn developed flow on the
second study and had some spontane-
ous respirations and activity. A pheno-
barbital level two days after the sec-
ond CBF study with minimal flow was 8
�g/mL.65

In those patients with preserved CBF
on the first CBF study, 26% (9/34) had a
second CBF study that showed no flow.
The remaining 74% either had pre-
served flow or no further CBF studies
were done and all but one patient died
(either spontaneously or by with-
drawal of support). Only one patient
survived with severe neurologic im-
pairment from this entire group of
patients—the same neonate as noted
previously with no CBF on the first
study but presence of CBF on the sec-
ond study.

Diagnostic Yield of the Initial EEG
Versus Radionuclide CBF Studies in
Brain Dead Children

Appendix 6 summarizes the compara-
tive diagnostic yield of EEG versus CBF
determinations in children who had
both studies done as part of the initial
brain death evaluation. Data from the
12 studies cited in Appendices 4 and 5
were stratified by 3 age groups: (i) all
children (n� 149); (ii) newborns (� 1
month of age, n � 30); and (iii) chil-
dren age � 1 month to 18 years (n �
119).36,54–56,58–68

The data in Appendices 4 and 5 show
that the yield from the initial CBF stud-
ies was higher (86%) than from the ini-
tial EEG (76%) but no differences were
present for any CBF study (89%) vs any
EEG study (89%). In contrast the data in
Appendix 6 for all children show that
when both studies are initially per-
formed, the diagnostic yield is the
same (70% had ECS; and 70% showed
absent CBF). The diagnostic yield for
children greater than 1 month of age
was similar for both tests (EEG with
ECS, 78%; no CBF, 71%). For newborns,
EEG with ECS was less sensitive (40%)

than absence of CBF (63%) when con-
firming the diagnosis of brain death
but even in the CBF group the yield was
low.

In summary, both of these ancillary
studies remain accepted tests to as-
sist with determination of brain death
in infants and children. The data sug-
gest that EEG and CBF studies are of
similar confirmatory value. Radionu-
clide CBF techniques are increasingly
being used inmany institutions replac-
ing EEG as an ancillary study to assist
with the determination of brain death
in infants and children.5,69 Other ancil-
lary studies such as the Transcranial
Doppler study and newer tests such as
CT angiography, CT perfusion using ar-
terial spin labeling, nasopharyngeal
somatosensory evoked potential stud-
ies, MRI-MR angiography, and perfu-
sion MRI imaging have not been stud-
ied sufficiently nor validated in infants
and children and cannot be recom-
mended as ancillary studies to assist
with the determination of brain death
in children at this time.

Repeating Ancillary Studies

If the EEG study shows electrical activ-
ity or the CBF study shows evidence of
flow or cellular uptake, the patient
cannot be pronounced dead at that
time. The patient should continue to be
observed and medically treated until
brain death can be declared solely on
clinical examination criteria and ap-
nea testing based on recommended
observation periods, or a follow-up an-
cillary study can be performed to as-
sist and is consistent with the determi-
nation of brain death, or withdrawal of
life-sustaining medical therapies is
made irrespective of meeting criteria
for brain death. A waiting period of 24
hours is recommended before further
ancillary testing, using a radionuclide
CBF study, is performed allowing ade-
quate clearance of Tc-99m.49,50 While no
evidence exists for a recommended

FROM THE AMERICAN ACADEMY OF PEDIATRICS

PEDIATRICS Volume 128, Number 3, September 2011 e729

pediatrics.aappublications.org/
http://pediatrics.aappublications.org/


waiting period between EEG studies, a
waiting period of 24 hours is reason-
able and recommended before repeat-
ing this ancillary study.

Shortening the Observation Period

If an ancillary study, used in conjunc-
tion with the first neurologic examina-
tion, supports the diagnosis of brain
death, the inter-examination observa-
tion interval can be shortened and the
second neurologic examination and
apnea test (or all components that can
be completed safely) can be per-
formed and documented at any time
thereafter for children of all ages.

SPECIAL CONSIDERATIONS FOR
TERM NEWBORNS (37 WEEKS
GESTATION) TO 30 DAYS OF AGE
(RECOMMENDATIONS 1–5, TABLE 1)

Preterm and term neonates younger
than 7 days of age were excluded from
the 1987 Task Force guidelines. The
ability to diagnose brain death in new-
borns is still viewed with some uncer-
tainty primarily due to the small num-
ber of brain-dead neonates reported in
the literature54,65,70 and whether there
are intrinsic biological differences in
neonatal brain metabolism, blood flow
and response to injury. The newborn
has patent sutures and an open fonta-
nelle resulting in less dramatic in-
creases in intracranial pressure (ICP)
after acute brain injury when com-
pared with older patients. The cascade
of events associated with increased
ICP and reduced cerebral perfusion ul-
timately leading to herniation are less
likely to occur in the neonate.

Clinical Examination

Limited data are available regarding
the clinical examination for brain
death in preterm and term infants.70 It
has been recognized that examination
of the preterm infant less than 37
weeks gestation to determine if they
meet brain death criteria may be diffi-
cult because of the possibility that

some of the brainstem reflexes may
not be completely developed and that it
is also difficult to assess the level of
consciousness in a critically ill, se-
dated and intubated neonate. Because
of insufficient data in the literature,
recommendations for preterm infants
less than 37 weeks gestational age
were not included in this guideline.
However, as discussed in the following
section on observation periods, the
available data suggest that recovery of
neurologic function is unlikely when a
term newborn is diagnosed with brain
death. Based on review of the litera-
ture, the task force supports that brain
death can be diagnosed in term new-
borns (37 weeks gestation) and older,
provided the physician is aware of the
limitations of the clinical examination
and ancillary studies in this age group.
It is important to carefully and repeat-
edly examine term newborns, with par-
ticular attention to examination of brain-
stem reflexes and apnea testing. As with
older children, assessment of neuro-
logic function in the term newborn may
be unreliable immediately following an
acute catastrophic neurologic injury or
cardiopulmonary arrest. A period of 24
hours or longer is recommended before
evaluating the term newborn for brain
death.

Apnea Testing

Neonatal studies reviewing PaCO2
thresholds for apnea are limited. How-
ever, data from 35 neonates who were
ultimately determined to be brain
dead revealed a mean PaCO2 of 65
mm Hg suggesting that the threshold
of 60 mm Hg is also valid in the new-
born.35 Apnea testing in the term new-
bornmay be complicated by the follow-
ing: (1) Treatment with 100% oxygen
may inhibit the potential recovery of
respiratory effort.71,72 (2) Profound
bradycardia may precede hypercarbia
and limit this test in neonates. A thor-
ough neurologic examination must be
performed in conjunction with the ap-

nea test to make the determination of
death in any patient. If the apnea test
cannot be completed as previously de-
scribed, the examination and apnea test
can be attempted at a later time, or an
ancillary study may be performed to as-
sist with determination of death. Ancil-
lary studies in newborns are less sensi-
tive than in older children. There are no
reported cases of any neonate who de-
veloped respiratory effort after meeting
brain death criteria.

Observation Periods in Term
Newborns

There is some experience concerning
the duration of observation periods in
neonates being evaluated for brain
death. A review of 87 newborns re-
vealed that the duration of coma from
insult to brain death was 37 hours and
the duration of time from the initial
neurologic examination being indica-
tive of brain death to final confirmation
was 75 hours. The overall average du-
ration of brain death in these neonates
was about 95 hours or almost 4 days.37

53 neonates less than 7 days of age
donating organs for transplantation
had a total duration of brain death in-
cluding time to transplantation that av-
eraged 2.8 days; for neonates 1–3
weeks of age, the duration of brain
death was approximately 5.2 days.37

None of these patients recovered any
neurologic function. These data sug-
gest that once the diagnosis of brain
death ismade in newborns, recovery is
unlikely. Based on data extracted from
available literature and clinical experi-
ence the committee recommends the
observation period between examina-
tions should be 24 hours for term new-
borns (37 weeks) to 30 days of age.

Ancillary Studies

Ancillary studies performed in the
newborn � 30 days of age are lim-
ited.70 As summarized in Appendix 6,
ancillary studies in this age group are
less sensitive in detecting the pres-
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ence/absence of brain electrical activ-
ity or cerebral blood flow than in older
children. Of the two studies, detecting
absence of CBF (63%) was more sensi-
tive than demonstration of ECS (40%)
in confirming the diagnosis of brain
death, however even in the CBF study
group the sensitivity was low.70

EEG activity is of low voltage in new-
borns raising concerns about a
greater chance of having reversible
ECS in this age group. In a retrospec-
tive review of 40 newborns with ECS,
9/10 with ECS on the initial EEG showed
ECS on repeated studies.70 The remain-
ing patient had a phenobarbital level of
30 �g/mL at the time of the initial EEG,
probably accounting for the initial ECS.
Several other cases have been re-
ported with initial ECS but careful re-
view found that the patients were not
clinically brain dead. Based on avail-
able data it is likely that if the initial
EEG shows ECS (assuming an absence
of correctable conditions) in a new-
born who meets all clinical criteria for
brain death, then it is an accurate and
reliable predictor of brain death and
repeat EEG studies are not indicated.

CBF in viable newborns can be ex-
tremely low because of the decreased
level of brain metabolic activity.50 How-
ever earlier studies using stable xenon
computed tomography measurements
of CBF have shown that the level of CBF
in brain dead children is much lower
than that seen in viable newborns.73,74

The available data suggest that ancil-
lary studies in newborns are less sen-
sitive than in older children. This can
pose an important clinical dilemma in
this age group where clinicians may
have a greater level of uncertainty
about performing a valid neurologic
examination. There is a greater need to
have more reliable and accurate ancil-
lary studies in this age group. Aware-
ness of this limitation would suggest
that longer periods of observation and
repeated neurologic examinations are

needed beforemaking the diagnosis of
brain death and also that as in older
infants and children, the diagnosis
should bemade clinically and based on
repeated examinations rather than re-
lying exclusively on ancillary studies.

DECLARATION OF DEATH (FOR ALL
AGE GROUPS)
(RECOMMENDATIONS 6a–c, TABLE
1 AND APPENDIX 8 ALGORITHM)

Death is declared after the second
neurologic examination and apnea
test confirms an unchanged and irre-
versible condition. An algorithm (Ap-
pendix 8) provides recommendations
for the process of diagnosing brain
death in children. When ancillary stud-
ies are used, documentation of compo-
nents from the second clinical exami-
nation that can be completed,
including a second apnea test, must
remain consistent with brain death. All
aspects of the clinical examination, in-
cluding the apnea test, or ancillary
studies must be appropriately docu-
mented. A checklist outlining essential
examination and testing components
is provided in Appendix 1. This check-
list also provides standardized docu-
mentation to determine brain death.

ADDITIONAL CONSIDERATIONS
(FOR ALL AGE GROUPS)

In today’s modern pediatric and neo-
natal intensive care units, critical care
practitioners and other physicians
with expertise in neurologic injury are
routinely called on to declare death in
infants and children. Because the im-
plications of diagnosing brain death
are of great consequence, examination
should be conducted by experienced
clinicians who are familiar with neo-
nates, infants and children and have
specific training in neurocritical care.
These physicians must be competent
to perform the clinical examination
and interpret results from ancillary
studies. Qualified clinicians include:
pediatric intensivists and neonatolo-

gists, pediatric neurologists and neu-
rosurgeons, pediatric trauma sur-
geons, and pediatric anesthesiologists
with critical care training. Adult special-
ists should have appropriate neurologic
and critical care training to diagnose
brain death when caring for the pediat-
ric patient from birth to 18 years of age.
Residents and fellows should be encour-
aged to learn how to properly perform
brain death testing by observing and
participating in the clinical examination
and testing process performed by expe-
rienced attending physicians. It is rec-
ommended that both neurologic exami-
nations be performed and documented
by an attending physician who is quali-
fied and competent to perform the brain
death examination.

These revisedpediatricbraindeathdiag-
nostic guidelinesare intended toprovide
an updated framework in an effort to
promote standardization of the neuro-
logic examination and use of ancillary
studies. A standardized checklist (Ap-
pendix 1)will help to ensure that all com-
ponents of the examination, and ancil-
lary studies if needed, are completed
and documented appropriately. Pediat-
ric specialists shouldbe invited topartic-
ipate in the development of institutional
guidelines to ensure that the brain death
examination is conducted consistently
each time the diagnosis is being consid-
ered. A comparison of the 1987 pediatric
brain death guidelines and 2011 update
for neonatal and pediatric brain death
guidelines are listed in Appendix 7.

Diagnosing brain death must never be
rushed or take priority over the needs
of the patient or the family. Physicians
are obligated to provide support and
guidance for families as they face dif-
ficult end-of-life decisions and attempt
to understand what has happened to
their child. It is the responsibility of the
physician to guide and direct families
during the treatment of their child.
Communication with families must be
clear and concise using simple termi-
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nology so that parents and family
members understand that their child
has died. Permitting families to be pres-
ent during the brain death examination,
apnea testing and performance of ancil-
lary studies can assist families in under-
standing that their child has died. The
family must understand that once brain
death has been declared, their child
meets legal criteria for death. Families
may otherwise become confused or an-
gry if discussions regarding withdrawal
of support or medical therapies are en-
tertained after declaration of death. It
should be made clear that once death
has occurred, continuation of medical
therapies, including ventilator support,
is no longer an option unless organ do-
nation is planned. Appropriate emo-
tional support for the family should be
provided including adequate time to
grieve with their child after death has
occurred. Consultation or referral to the
medical examiner or coronermay be re-
quired by state law in certain situations
when death occurs.

FUTURE DIRECTIONS

Development of a national database to
track infants and children who are di-
agnosed as brain dead should be
strongly considered. Information com-
piled from this database would in-
crease our knowledge about brain
death, especially in neonates.

1. Studies comparing traditional ancil-
lary studies to newer methods to as-
sess CBF and neurophysiologic func-
tion should be pursued. Further
information about ancillary studies,
waiting periods, and research re-
garding validity of newer ancillary
studies is needed for future recom-
mendations to assist with determina-
tion of brain death in children.

2. Cerebral protective therapies such
as hypothermia may alter the natu-
ral progression of brain death and
their impact should be reviewed as
more information becomes avail-

able. The clinician caring for criti-
cally ill infants and children should
be aware of the potential impact of
new therapeutic modalities on the
diagnosis of brain death.

3. While each institution and state may
have specific guidelines for the deter-
minationof brain death in infants and
children, we should work with na-
tional medical societies to achieve a
uniform approach to declaring death
that can be incorporated in all hospi-
tal policies.75 This will help eliminate
confusion among medical personnel
thereby fostering further trust from
the community of patients and fami-
lies that we serve.

4. Additional information or studies
are required to determine if a sin-
gle neurologic examination is suffi-
cient for neonates, infants, and chil-
dren to determine brain death as
currently recommended for adults
over 18 years of age.12,76
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APPENDIX 2 Medications Administered to Critically Ill Pediatric Patients and Recommendations for Time Interval to Testing After Discontinuation

Medication Infants/Children
Elimination 1⁄2 life

Neonates
Elimination 1⁄2 life

Intravenous induction, anesthetic, and
sedative agents
Thiopental Adults: 3–11.5 hours (shorter 1⁄2 life in children)
Ketamine 2.5 hours
Etomidate 2.6–3.5 hours
Midazolam 2.9–4.5 hours 4–12 hours77-80

Propofol 2–8 minutes, Terminal 1⁄2 life 200 minutes (range 300–700 minutes)
Dexmedetomidine Terminal 1⁄2 life 83–159 minutes79-81 Infants have faster clearance81-83

Antiepileptic drugs
Phenobarbital Infants: 20–133 hours* 45–500 hours*79,84,85

Children: 37–73 hours*
Pentobarbital 25 hours*
Phenytoin 11–55 hours* 63–88 hours*
Diazepam 1 month–2 years: 40–50 hours 50–95 hours79,86,87

2 years–12 years: 15–21 hours
12–16 years: 18–20 hours

Lorazepam Infants: 40.2 hours (range 18–73 hours) 40 hours86

Children: 10.5 hours (range 6–17 hours)
Clonazepam 22–33 hours
Valproic Acid Children� 2 months: 7–13 hours* 10–67 hours*

Children 2–14 years: Mean 9 hours; range 3.5–20 hours
Levetiracetam Children 4–12 years: 5 hours
Intravenous narcotics
Morphine sulfate Infants 1–3 months: 6.2 hours (5–10 hours) 7.6 hours (range 4.5–13.3 hours)79,89-91

6 months–2.5 years: 2.9 hours (1.4–7.8 hours)
Children: 1–2 hours

Meperidine Infants� 3 months: 8.2–10.7 hours (range 4.9–31.7 hours) 23 hours (range 12–39 hours)
Infants 3–18 months: 2.3 hours
Children 5–8 years: 3 hours

Fentanyl 5 months–4.5 years: 2.4 hours (mean) 0.5–14 years: 21 hours
(range 11–36 hours for long term infusions)

1–15 hours

Sufentanil Children 2–8 years: 97� 42 minutes 382–1162 minutes
Muscle relaxants
Succinylcholine 5–10 minutes

Prolonged duration of action in patients with
pseudocholinesterase deficiency or mutation

Pancuronium 110 minutes
Vecuronium 41 minutes 65 minutes
Atracurium 17 minutes 20 minutes
Rocuronium 3–12 months: 1.3� 0.5 hours

1 to� 3 years: 1.1� 0.7 hours
3 to� 8 years: 0.8� 0.3 hours
Adults: 1.4–2.4 hours

Modified from Ashwal and Schneider.57

Metabolism of pharmacologic agents may be affected by organ dysfunction and hypothermia.
Physicians should be aware of total amounts of administered medication that can affect drug metabolism and levels.
* Elimination 1⁄2 life does not guarantee therapeutic drug levels for longer actingmedications or medications with active metabolites. Drug levels should be obtained to ensure that levels are
in a low to mid therapeutic range prior to neurologic examination to determine brain death. In some instances this may require waiting several half-lives and rechecking serum levels of the
medication before conducting the brain death examination.
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APPENDIX 3 Apnea Testing in Pediatric Brain Death

Author n Age Range PaCO2 Comments

Rowland (1984)41 9 children, 16 apnea
tests performed

4 months–13 years Range: 60–116 mm Hg after 15
minutes of apnea

No spontaneous respiratory effort noted in any
patient during testing. Phenobarbital levels of
10,11.6,18,25 mg/dL were measured in 4 patients,

Outwater & Rockoff
(1984)40

10 children 10 months–13
years

Mean 59.5� 10.2 mm Hg after 5
minutes of apnea

No spontaneous respiratory effort noted in any
patient during testing or after support was
withdrawn

Riviello (1988)39 19 children 2 months–15 years Mean 63.9� 21.5 mm Hg 2 children with PCO2 levels of 24 mm Hg and 38
mm Hg had spontaneous respirations during
the apnea test. All other children had no
spontaneous respiratory effort noted after
support was withdrawn.

Paret (1995)42 38 children, 61 apnea
tests performed

2 months–17 years Mean 68.07� 17.66 after 5 minutes 1 child had spontaneous respiratory effort with a
PaCO2 of 49 mm Hg. This patient was retested
24 hours later and had no respiratory effort.

Mean 81.8� 20.2 after 10 minutes
Mean 86.88� 25.6 after 15 minutes

APPENDIX 4 EEG in Pediatric Brain Death: Diagnostic Yield From First Versus Any Study

Study Total # Pts
in Study

% Patients With ECS
on EEG#1

% Patients With ECS
on Any EEG

% Pts With ECS on f/u EEG
When First EEG Had ECS

% Pt With ECS on Later EEGs
When First EEG Had Activity

Ruiz-Garcia et al, 2000 (60) 125 72% (88/122) 91% (111/122) NA 68% (23/34)
Drake et al, 198655 61 70% (33/47) 91% (43/47) 100% (17/17) 71% (10/14)
Parker et al, 199536 60 100% (9/9) 100% (9/9) NA NA
Alvarez et al, 198856 52 100% (52/52) 100% (52/52) 100% (28/28) NA
Ashwal, 199354 52 85% (28/33) 85% (28/33) 100% (3/3) 0% (0/1)
Ruiz-Lopez et al, 199961 51 48% (14/29) 72% (21/29) NA 47% (7/15)
Ashwal & Schneider, 198965 18 50% (9/18) 78% (14/18) 88% (7/8) 56% (5/9)
Holzman et al, 198362 18 61% (11/18) 67% (12/18) 67% (2/3) 14% (1/7)
Ashwal et al, 197758 15 67% (10/15) 73% (11/15) 100% (2/2) 20% (1/5)
Coker et al, 198659 14 100% (11/11) 100% (11/11) 100% (5/5) NA
Furgiuele et al, 198463 11 100% (10/10) 100% (10/10) NA NA
Okuyaz et al, 200464 8 100% (8/8) 100% (8/8) NA NA
Total 485 76% (283/372) 89% (330/372) 97% (64/66) 55% (47/85)

EEG Electroencephalogram.
ECS Electrocerebral silence.

APPENDIX 5 CBF in Pediatric Brain Death: Diagnostic Yield From First Versus Any Study

Study Total # of
Pts in
Study

CBF#1: % Patients
With Absent CBF*

% Patients With Absent
CBF on Any Study**

% Pts With No CBF on f/u
Study When First Study
Had Shown No CBF

% Pt With No CBF on Later
Study When First Study
Had CBF Present

Shimizu et al, 200066 228 100% (27/27) 100% (27/27) NA NA
Ruiz-Garcia et al, 200060 125 92% (83/90) 92% (83/90) NA NA
Drake et al, 198655 61 68% (32/47) 81% (38/47) 100% (17/17) 40% (6/15)
Parker et al, 199536 60 87% (26/30) 87% (26/30) NA NA
Coker et al, 198659 55 100% (55/55) 100% (55/55) NA NA
Ashwal, 199354 52 86% (19/22) 86% (19/22) NA NA
Ahmann et al, 198767 32 83% (6/6) 83% (6/6) NA NA
Ashwal &Schneider, 198965 18 65% (11/17) 65% (11/17) 71% (5/7) 0% (0/3)
Holzman et al, 198362 18 39% (7/18) 44% (8/18) 100% (2/2) 9% (1/11)
Ashwal et al, 197758 15 100% (11/11) 100% (11/11) NA NA
Schwartz et al, 198468 9 100% (9/9) 100% (9/9) NA NA
Okuyaz et al, 200464 8 75% (6/8) 100% (8/8) NA 100% (2/2)
Total 681 86% (292/340) 89% (301/340) 92% (24/26) 26% (9/34)
* # pts with no CBF on first study/# pts with first CBF study.
** # pts with no CBF on any study/# pts with any CBF.
CBF Cerebral blood flow.
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APPENDIX 6 EEG and CBF Diagnostic Screening Yield by Age Groups

ECS EEG� Total Diagnostic Screening Yield

All children (n� 149)*
No CBF 86 18 104 % pt with ECS� 70%
CBF� 19 26 45 % pts with no CBF� 70%
Total 105 44 149
Just newborns (� 1 month of age; n� 30)**
No CBF 8 11 19 % pt with ECS� 40%
CBF� 4 7 11 % pts with no CBF� 63%
Total 12 18 30
Children (� 1 month of age; n� 119)***
No CBF 78 7 85 % pt with ECS� 78%
CBF� 15 19 34 % pts with no CBF� 71%
Total 93 26 119

* Data extracted from references cited in Appendix 4,5.
** Data extracted from references cited in Ashwal S.35
*** Data represent the differences between “All children” and “just newborns” groups.
ECS Electrocerebral silence.
CBF Cerebral blood flow.
EEG� Activity on EEG.
CBF� Cerebral blood flow present.

APPENDIX 7 Comparison of 1987 Pediatric Brain Death Guidelines and the Updated Guideline for Determination of Brain Death in Infants and Children

1987 Updated Guidelines

Waiting period before initial brain
death examination

Not specified 24 hours following cardiopulmonary resuscitation or severe
acute brain injury is suggested if there are concerns
about the neurologic examination or if dictated by clinical
judgment

Clinical examination Required Required
Core body temperature Not specified � 35°C (95°F)
Number of examinations Two exams Two exams, irrespective of ancillary study results

2nd examination not necessary in 2 months–1
year age group if initial examination, EEG and
concomitant CBF consistent with brain death

(if ancillary testing is being done in lieu of initial
examination elements that cannot be safely performed,
the components of the second examination that can be
done must be completed)

Number of examiners Not specified Two (Different attending physicians must perform the first
and second exam)

Observation interval between
neurologic examinations

Age dependent Age Dependent

● 7 days–2 months: 48 hours ● Term newborn (37 weeks gestation) to 30 days of age: 24
hours

● 2 months–1 year: 24 hours ● 31 days–18 years: 12 hours
● �1 year: 12 hours (24 hrs if HIE)

Reduction of observation period
between exams

Permitted only for� 1 year age group if EEG or
CBF consistent with brain death

Permitted for both age groups if EEG or CBF consistent with
brain death

Apnea testing Required, number of tests ambiguous Two apnea tests required unless clinically contraindicated
Final PCO2 threshold for apnea testing Not specified �60 mm Hg and�20 mm Hg above the baseline PaCO2
Ancillary study recommended ● Age dependent 7 days–2 months: 2 EEGs

separated by 48 hrs
Not required except in cases where the clinical examination
and apnea test cannot be completed

● 2 months–1 year: 2 EEG’s separated by 24
hours. CBF can replace the need for 2nd EEG

● Term newborn (37 weeks gestation) to 30 days of age:
EEG or CBF are less sensitive in this age group. CBF may
be preferred.

● �1 year: No testing required ● �30 days–18 years: EEG and CBF have equal sensitivity
Time of death Not specified Time of the second examination and apnea test (or

completion of ancillary study and the components of the
second examination that can be safely completed)

EEG Electroencephalogram.
CBF Cerebral blood flow.
HIE Hypoxic ischemic encephalopathy.
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APPENDIX 9 Taskforce Organization

Sub-Committee Chairs
Brain death examination criteria and testing intervals: Mudit Mathur, MD, FAAP, Mohan Mysore, MD, FAAP, FCCM, Thomas A. Nakagawa, MD, FAAP, FCCM
Ancillary testing: Stephen Ashwal, MD, FAAP
Declaration of death, legal, and ethical implications: Jacqueline A. Williams-Phillips, MD, FCCM
Taskforce Committee Members
Stephen Ashwal, MD. Professor of Pediatrics. Department of Pediatrics, Chief, Division of Child Neurology. Loma Linda University School of Medicine. Loma
Linda, CA
Derek Bruce, MD Professor of Neurosurgery and Pediatrics. Children’s National Medical Center, Washington, DC
Edward E. Conway Jr MD, MS, FCCM. Professor of Pediatrics. Beth Israel Medical Center, Hartsdale, NY
Susan E Duthie, MD Pediatric Critical Care. Rady Children’s Hospital-San Diego, San Diego, CA
Shannon Hamrick, MD Assistant Professor of Pediatrics. Emory University, Children’s Healthcare of Atlanta. Atlanta GA
Rick Harrison, MD Professor of Pediatrics. David Geffen School of Medicine UCLA. Medical Director Mattel Children’s Hospital UCLA. Los Angeles, CA
Andrea M. Kline, RN, MS, FCCM Nurse Practitioner. Riley Hospital for Children. Indianapolis, IN
Daniel J. Lebovitz, MD Associate Professor of Pediatrics. Cleveland Clinic Lerner College of Medicine. Cleveland Clinic Children’s Hospital, Cleveland, OH
Maureen A. Madden, MSN, PCCNP, FCCM Assistant Professor of Pediatrics. Robert Wood Johnson Medical School. Pediatric Critical Care Nurse Practitioner.
Bristol-Myers Squibb Children’s Hospital. New Brunswick, NJ
Mudit Mathur, MD, FAAP Associate Professor of Pediatrics. Division of Pediatric Critical Care. Loma Linda University School of Medicine. Loma Linda, CA
Vicki L. Montgomery, MD, FCCM Professor of Pediatrics. University of Louisville. Chief, Division of Pediatric Critical Care Medicine. Medical Director. Patient
Safety Officer. Norton Healthcare Kosair Children’s Hospital. Louisville, KY
Mohan R. Mysore, MD, FAAP, FCCM Professor of Pediatrics, University of Nebraska College of Medicine. Director Pediatric Critical Care. Children’s Hospital and
Medical Center. Omaha, NE
Thomas A. Nakagawa, MD, FAAP, FCCM Professor Anesthesiology and Pediatrics. Wake Forest University School of Medicine. Director, Pediatric Critical Care.
Brenner Children’s Hospital at Wake Forest University Baptist Medical Center. Winston-Salem, NC
Jeffrey M. Perlman, MBChB, FAAP, Professor of Pediatrics. Weill Cornell Medical College. New York, NY
Nancy Rollins, MD Professor of Pediatrics and Radiology. Children’s Medical Center. Southwestern University, Dallas, Texas
Sam D. Shemie, MD, FAAP, Professor of Pediatrics. Montreal Children’s Hospital. Montreal, Canada
Amit Vohra, MD FAAP Assistant Professor of Pediatrics, Wright State University, Pediatric Critical Care, Children’s Medical Center. Dayton, OH.
Jacqueline A. Williams-Phillips, MD, FAAP, FCCM Associate Professor of Pediatrics. UMDNJ-Robert Wood Johnson Medical School. Director, Pediatric Intensive
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SOCIETY OF CRITICAL CARE MEDICINE
Pediatric Section Admission Criteria Task Force

Guidelines for Developing Admission and Discharge Policies for the
Pediatric Intensive Care Unit

ABSTRACT. These guidelines were developed to pro-
vide a reference for preparing policies on admission to
and discharge from pediatric intensive care units. They
represent a consensus opinion of physicians, nurses, and
allied health care professionals. By using this document
as a framework for developing multidisciplinary admis-
sion and discharge policies, use of pediatric intensive
care units can be optimized and patients can receive the
level of care appropriate for their condition.

ABBREVIATION. PICU, pediatric intensive care unit.

It should be understood that critically ill pediatric
patients should be admitted to designated pedi-
atric critical care beds.1 The following are recom-

mended as guidelines for admission and discharge
for pediatric intensive care units (PICUs). The pur-
pose of these guidelines is to provide a reference for
admitting and subsequently discharging critically ill
pediatric patients. Because of continuing develop-
ments in pediatric critical care, periodic review of
these criteria is necessary.

These guidelines must be adapted and modified to
each institution’s policies and procedures regarding
the nature and scope of the critical illnesses seen in
that institution1 and the interhospital transfer ar-
rangements of each institution.

Physiologic parameters should be added to these
guidelines by each institution so that patients may be
triaged appropriately in and out of the intensive care
unit.

PREPARING GUIDELINES FOR INDIVIDUAL UNITS
The following listing is not meant to be inclusive,

nor is it necessary for every PICU to admit all pa-
tients with every condition listed. However, the fol-
lowing has been prepared for the multiprofessional
team developing such criteria to consider when de-
veloping admission and discharge policies.

In addition, accrediting agencies have recom-
mended that physiologic limits be placed wherever
possible in preparing admission and discharge poli-

cies. For example, a “potassium of 6.0 mEq/L” may
be selected to indicate admission to the intensive care
unit rather than simply “hyperkalemia.”

ADMISSION CRITERIA

Respiratory System
Patients with severe or potentially life-threatening

pulmonary or airway disease. Conditions include,
but are not limited to:

1. Endotracheal intubation or potential need for
emergency endotracheal intubation and mechan-
ical ventilation, regardless of etiology;

2. Rapidly progressive pulmonary, lower or upper
airway, disease of high severity with risk of pro-
gression to respiratory failure and/or total ob-
struction;

3. High supplemental oxygen requirement (Fio2 $0.5),
regardless of etiology;

4. Newly placed tracheostomy with or without the
need for mechanical ventilation;

5. Acute barotrauma compromising the upper or
lower airway;

6. Requirement for more frequent or continuous in-
haled or nebulized medications than can be ad-
ministered safely on the general pediatric patient
care unit (according to institution guidelines).

Cardiovascular System
Patients with severe, life-threatening, or unstable

cardiovascular disease. Conditions include, but are
not limited to:

1. Shock;
2. Postcardiopulmonary resuscitation;
3. Life-threatening dysrhythmias;
4. Unstable congestive heart failure, with or without

need for mechanical ventilation;
5. Congenital heart disease with unstable cardio-

respiratory status;
6. After high-risk cardiovascular and intrathoracic

procedures;
7. Need for monitoring of arterial, central venous, or

pulmonary artery pressures;
8. Need for temporary cardiac pacing;

Neurologic
Patients with actual or potential life-threatening or

unstable neurologic disease. Conditions include, but
are not limited to:

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 1999 by the American Acad-
emy of Pediatrics.

840 PEDIATRICS Vol. 103 No. 4 April 1999



1. Seizures, unresponsive to therapy or requiring
continuous infusion of anticonvulsive agents;

2. Acutely and severely altered sensorium where
neurologic deterioration or depression is likely or
unpredictable, or coma with the potential for air-
way compromise;

3. After neurosurgical procedures requiring invasive
monitoring or close observation;

4. Acute inflammation or infections of the spinal
cord, meninges, or brain with neurologic depres-
sion, metabolic and hormonal abnormalities, and
respiratory or hemodynamic compromise or the
possibility of increased intracranial pressure;

5. Head trauma with increased intracranial pressure;
6. Preoperative neurosurgical conditions with neu-

rologic deterioration;
7. Progressive neuromuscular dysfunction with or

without altered sensorium requiring cardiovascu-
lar monitoring and/or respiratory support;

8. Spinal cord compression or impending compres-
sion;

9. Placement of external ventricular drainage device.

Hematology/Oncology
Patients with life-threatening or unstable hemato-

logic or oncologic disease or active life-threatening
bleeding. Conditions include, but are not limited to:

1. Exchange transfusions;
2. Plasmapheresis or leukopheresis with unstable

clinical condition;
3. Severe coagulopathy;
4. Severe anemia resulting in hemodynamic and/or

respiratory compromise;
5. Severe complications of sickle cell crisis, such as

neurologic changes, acute chest syndrome, or
aplastic anemia with hemodynamic instability;

6. Initiation of chemotherapy with anticipated tu-
mor lysis syndrome;

7. Tumors or masses compressing or threatening to
compress vital vessels, organs, or airway.

Endocrine/Metabolic
Patients with life-threatening or unstable endo-

crine or metabolic disease. Conditions include, but
are not limited to:

1. Severe diabetic ketoacidosis requiring therapy ex-
ceeding institutional patient care unit guidelines.
(If hemodynamic or neurologic compromise, see
specific section);

2. Other severe electrolyte abnormalities, such as:
• Hyperkalemia, requiring cardiac monitoring

and acute therapeutic intervention
• Severe hypo- or hypernatremia
• Hypo- or hypercalcemia
• Hypo- or hyperglycemia requiring intensive

monitoring
• Severe metabolic acidosis requiring bicarbonate

infusion, intensive monitoring, or complex in-
tervention

• Complex intervention required to maintain
fluid balance

3. Inborn errors of metabolism with acute deteriora-
tion requiring respiratory support, acute dialysis,
hemoperfusion, management of intracranial hy-
pertension, or inotropic support.

Gastrointestinal
Patients with life-threatening or unstable gastroin-

testinal disease. Conditions include, but are not lim-
ited to:

1. Severe acute gastrointestinal bleeding leading to
hemodynamic or respiratory instability;

2. After emergency endoscopy for removal of for-
eign bodies;

3. Acute hepatic failure leading to coma, hemody-
namic, or respiratory instability.

Surgical
Postoperative patients requiring frequent monitor-

ing and potentially requiring intensive intervention.
Conditions include, but are not limited to:

1. Cardiovascular surgery;
2. Thoracic surgery;
3. Neurosurgical procedures;
4. Otolaryngologic surgery;
5. Craniofacial surgery;
6. Orthopedic and spine surgery;
7. General surgery with hemodynamic or respira-

tory instability;
8. Organ transplantation;
9. Multiple trauma with or without cardiovascular

instability;
10. Major blood loss, either during surgery or during

the postoperative period.

Renal System
Patients with life-threatening or unstable renal dis-

ease. Conditions include, but are not limited to:

1. Renal failure;
2. Requirement for acute hemodialysis, peritoneal

dialysis, or other continuous renal replacement
therapies in the unstable patient;

3. Acute rhabdomyolysis with renal insufficiency.

Multisystem and Other
Patients with life-threatening or unstable multisys-

tem disease. Conditions include, but are not limited
to:

1. Toxic ingestions and drug overdose with potential
acute decompensation of major organ systems;

2. Multiple organ dysfunction syndrome;
3. Suspected or documented malignant hyperther-

mia;
4. Electrical or other household or environmental

(eg, lightning) injuries;
5. Burns covering .10% of body surface (institutions

with burn units only; institutions without such
units will have transfer policy to cover such pa-
tients).
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Special Intensive Technologic Needs
Conditions that necessitate the application of spe-

cial technologic needs, monitoring, complex inter-
vention, or treatment including medications associ-
ated with the disease that exceed individual patient
care unit policy limitations.

DISCHARGE/TRANSFER CRITERIA
Patients in the PICU will be evaluated and consid-

ered for discharge based on the reversal of the dis-
ease process or resolution of the unstable physiologic
condition that prompted admission to the unit, and it
is determined that the need for complex intervention
exceeding general patient care unit capabilities is no
longer needed.

Transfer/discharge will be based on the following
criteria:

1. Stable hemodynamic parameters;
2. Stable respiratory status (patient extubated with

stable arterial blood gases) and airway patency;
3. Minimal oxygen requirements that do not exceed

patient care unit guidelines;
4. Intravenous inotropic support, vasodilators, and

antiarrhythmic drugs are no longer required or,
when applicable, low doses of these medications
can be administered safely in otherwise stable
patients in a designated patient care unit;

5. Cardiac dysrhythmias are controlled;
6. Intracranial pressure monitoring equipment has

been removed;
7. Neurologic stability with control of seizures;
8. Removal of all hemodynamic monitoring cathe-

ters;
9. Chronically mechanically ventilated patients

whose critical illness has been reversed or re-
solved and who are otherwise stable may be
discharged to a designated patient care unit that
routinely manages chronically ventilated pa-
tients, when applicable, or to home;

10. Routine peritoneal or hemodialysis with resolu-
tion of critical illness not exceeding general pa-
tient care unit guidelines;

11. Patients with mature artificial airways (tracheos-
tomies) who no longer require excessive suction-
ing;

12. The health care team and the patient’s family,
after careful assessment, determine that there is
no benefit in keeping the child in the PICU or
that the course of treatment is medically futile.2
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Clinical Report—Guidelines for the Ethical Conduct of
Studies to Evaluate Drugs in Pediatric Populations

abstract
The proper ethical conduct of studies to evaluate drugs in children is of
paramount importance to all those involved in these types of studies.
This report is an updated revision to the previously published guide-
lines from the American Academy of Pediatrics in 1995. Since the pre-
vious publication, there have been great strides made in the science
and ethics of studying drugs in children. There have also been numer-
ous legislative and regulatory advancements that have promoted the
study of drugs in children while simultaneously allowing for the pro-
tection of this particularly vulnerable group. This report summarizes
these changes and advances and provides a framework from which to
guide and monitor the ethical conduct of studies to evaluate drugs in
children. Pediatrics 2010;125:850–860

THE NEED TO STUDY DRUGS IN CHILDREN

The performance of research studies to evaluate drugs in children is
critical for determining the safety and efficacy of medications in chil-
dren. Without this type of research, medication use in children will be
limited to extrapolation from adult studies or off-label use for indica-
tions that have not been studied in children, thereby putting children at
increased risk of adverse effects. Growth and maturation can alter the
kinetics, end-organ responses, and toxicities of drugs used in infants,
children, and adolescents compared with adults. Without proper drug
studies in children, children may not benefit from and may even be
harmed by drugs that are available to adults. Also, certain disorders
affect children primarily, necessitating drug testing on appropriately
aged subjects. It is morally imperative, therefore, to formally study
drugs in children so that they can enjoy appropriate access to existing
and new therapeutic agents.

Since enactment of the exclusivity program in the US Food and Drug
Administration (FDA) Modernization Act in 1997 (Pub L No. 105–115),
drug studies in children have greatly increased in number. The reau-
thorization of this exclusivity program as the Best Pharmaceuticals for
Children Act in 2002 (Pub L No. 107–109) and again in 2007 (Pub L No
10–85) and the enactment of the Pediatric Research Equity Act (Pub L
No. 108–155) have allowed for increased motivation for pharmaceuti-
cal companies and other sponsors to partner with investigators to
carry out drug trials in children.1 Increased interest in pediatric drug
research has been accompanied by increased numbers of pediatric
drug-research studies and increased variability of the studies. Achiev-
ing proper balance between the overall good that comes fromperform-
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ing these studies and the need to pro-
tect children as research subjects is a
challenge. This report provides a
framework from which to guide and
monitor the ethical conduct of studies
to evaluate drugs in children.

THE NEED FOR ETHICAL
GUIDELINES

Historically, ethical guidelines to pro-
tect human subjects of scientific inves-
tigation were developed in recognition
of past exploitation of human subjects
and the acknowledged need to protect
individual human rights. Federal regu-
lations governing the protection of hu-
man subjects were published in 1974
and revised in 2005.2 The American
Academy of Pediatrics (AAP) first pub-
lished “Guidelines for the Ethical Con-
duct of Studies to Evaluate Drugs in
Pediatric Populations” in 19773 and
revised the document in 1995.4 Fede-
ral regulations that specifically ad-
dressed research in children were
published in 1978,5 1983,6 2001,7 and
2005.8

In the landmark Belmont report of
1978,9 3 basic ethical principles for the
protection of all human subjects were
outlined:

1. Respect for persons

● Individuals should be treated as
autonomous agents.

● Persons with diminished auton-
omy are entitled to protection.

2. Beneficence

● Human subjects should not be
harmed.

● Research should maximize pos-
sible benefits and minimize pos-
sible harms.

3. Justice

● The benefits and risks of research
must be distributed fairly.

The conduct of research in children
carries with it all the ethical obliga-
tions of research in adults as well as

additional obligations and protections.
Children are an especially vulnerable
population, and respect for children is
a critical guide for research in this
population. This situation imposes
special considerations when inviting
participation in studies, assessing
risks and benefits, and ensuring equi-
table participation in and benefits of
clinical research.

RESEARCH-PROPOSAL DESIGN

Proposals for clinical investigation of
drugs in children must include mea-
sures to protect the interests of chil-
dren and must:

1. Be scientifically sound and signifi-
cant, with value to children in gen-
eral and, in most cases, to the in-
dividual child subject. Outcomes
should be meaningful and measur-
able, with adequate control or nor-
mative data for comparison and
there should be appropriate power
analysis to ensure enrollment of
an adequate number of subjects to
answer the research question and
strategies for dealing with poten-
tial problems with recruitment and
retention.

2. Be directed by investigators who
operate in a state of scientific un-
certainty; that is, the investigators
should have true uncertainty about
which of the treatments being
compared in the research study is
superior.

3. Include a robust plan to monitor
safety during the study.

4. Take into consideration the unique
physiology, anatomy, psychology,
pharmacology, social situation, and
special needs of children and their
families.

5. Minimize risk while maximizing
benefit.

6. Take into account the racial, ethnic,
gender, and socioeconomic charac-
teristics of children and their par-

ents and, when appropriate, in-
clude input from the community or
appropriate advocacy representatives.

7. Conform to all local, regional, and
national regulatory guidelines and
laws.

Timing of Pediatric Studies

The timing of the initiation of pediatric
studies should be governed by a risk/
benefit analysis that incorporates all
relevant information on the drug un-
der study as well as considerations re-
lated to the disease that is targeted for
treatment and the availability of alter-
native therapies. Because the large
majority of compounds that enter
phase 1 trials in adults never receive
regulatory approval because of safety
concerns and/or inadequate proof of
efficacy, the risk/benefit ratio is high
at that stage of development (Table 1).
In general, drugs should be tested for
safety, pharmacokinetics, and at least
initial indications of efficacy in adults
before being tested in children. It may
often be appropriate to defer pediatric
testing until adult testing has reached
phase 3 or beyond, when substantial
data are available on the safety and
efficacy of a drug in adults.

The severity of a disease and the avail-
ability of alternative therapies may in-
fluence the risk/benefit analysis and,
thereby, support the earlier initiation
of pediatric studies. For example, for
a disease that is severe or life-
threatening in children and for which
no alternative, proven therapy exists, it
may be reasonable to initiate pediatric
studies relatively early. Similarly, it
may be appropriate to initiate pediat-
ric studies relatively early for children
with severe or life-threatening disease
for whom all accepted therapies have
failed.

When a pediatric disease has no close
analogy in adults, as may be the case
for some genetic/metabolic conditions
that typically result in death before
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adulthood, it may not be possible to
obtain adult efficacy data before the
initiation of pediatric testing. However,
the possibility of adult testing in anal-
ogous, if not identical, patients, such
as heterozygote carriers of a meta-
bolic disorder, should be considered.
Even when there is no analogous adult
condition, it may still be reasonable to
obtain initial safety data in adults be-
fore the initiation of any pediatric
testing.

Registering and Reporting the
Results of Clinical Trials in
Children

It is unethical to unnecessarily repeat
clinical drug trials in children. There-
fore, all clinical trials should be
registered before initiation (www.
clinicaltrials.gov), and any results (in-
cluding negative findings) should be
published or otherwisemade available
to all researchers and the public.

THE INVESTIGATOR

The investigator’s competence and
ethical conduct are the most impor-
tant safeguards for the protection of
the child as a research subject. The in-
vestigator must:

● have the qualifications and expertise to
carry out the study to completion;

● understand the developmental and
ethical issues involved in research
with children;

● have scientific uncertainty with re-
gard to the research question being
asked;

● understand the pathophysiologic
features of pediatric illnesses and
how they evolve with age;

● understand the adverse effects of
drugs, drug interactions, and pedi-
atric drug formulations;

● strive to prevent bias from affecting
the design, conduct, or reporting of
the results of the research study;

● ensure adequate disclosure of all
conflicts of interest (COI) related to
the research to the subjects and
their families;

● be an effective communicator and
present a balanced view of the risks
and benefits of the research when
seeking participation in the study;

● vigorously guard against scientific
misconduct; and

● maintain complete records and

comply with all regulatory, legal,
and ethical standards for research
in children.

If the investigator is a junior investiga-
tor, there should be evidence of appro-
priate mentorship and oversight by a
more senior investigator or oversight
committee.

INSTITUTIONAL REVIEW BOARDS

The primary responsibility of the insti-
tutional review board (IRB) is to pro-
tect the rights of the research subject.
This responsibility includes interpret-
ing the federal guidelines and deter-
miningwhether each study is designed
ethically in compliance with the fed-
eral regulations, local and state law,
and local IRB directives. Any individual
or institution under whose auspices
clinical research is conducted must
ensure that the research protocol is
reviewed by an appropriately consti-
tuted IRB. The specific regulatory crite-
ria for IRB approval of research are
listed in Table 2.

All IRBs that review proposals for inves-
tigations in children must include mem-
bers with pediatric expertise who are
knowledgeable about the special medi-

TABLE 1 FDA Definitions of Phase 1, 2, and 3 Studies

Phase 1 clinical studies
Phase 1 includes the initial introduction of an investigational new drug into humans. These studies are closely monitored and may be conducted in patients but
are usually conducted in healthy volunteer subjects. These studies are designed to determine the metabolic and pharmacologic actions of the drug in
humans, the side effects associated with increasing doses, and, if possible, to gain early evidence on effectiveness. During Phase 1, sufficient information
about the drug’s pharmacokinetics and pharmacological effects should be obtained to permit the design of well-controlled, scientifically valid, Phase 2
studies.
Phase 1 studies also evaluate drug metabolism, structure-activity relationships, and the mechanism of action in humans. These studies also determine which
investigational drugs are used as research tools to explore biological phenomena or disease processes. The total number of subjects included in Phase 1
studies varies with the drug but is generally in the range of 20 to 80.
In Phase 1 studies, the Center for Drug Evaluation and Research (CDER) can impose a clinical hold (ie, prohibit the study from proceeding or stop a trial that
has started) for reasons of safety or because of a sponsor’s failure to accurately disclose the risk of study to investigators. Although the CDER routinely
provides advice in such cases, investigators may choose to ignore any advice regarding the design of Phase 1 studies in areas other than patient safety.

Phase 2 clinical studies
Phase 2 includes the early controlled clinical studies conducted to obtain some preliminary data on the effectiveness of the drug for a particular indication or
indications in patients with the disease or condition. This phase of testing also helps determine the common short-term side effects and risks associated
with the drug. Phase 2 studies are typically well-controlled, closely monitored, and conducted in a relatively small number of patients, usually involving
several hundred people.

Phase 3 clinical studies
Phase 3 studies are expanded controlled and uncontrolled trials. They are performed after preliminary evidence suggesting effectiveness of the drug has been
obtained in Phase 2, and are intended to gather the additional information about effectiveness and safety that is needed to evaluate the overall benefit-risk
relationship of the drug. Phase 3 studies also provide an adequate basis for extrapolating the results to the general population and transmitting that
information in the physician labeling. Phase 3 studies usually include several hundred to several thousand people.

www.fda.gov/Drugs/Development/ApprovalProcess/HowDrugsareDevelopedandApproved/ApprovalApplications/InvestigationalNewDrugINDApplication/ucm176522.htm.
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cal, psychological, ethical, and social
needs of child research subjects.10 Mem-
bers of the IRB are assumed to be rea-
sonable individuals who act in the best
interest of the prospective subjects.

The IRB should establish a mechanism
to ensure that no child is enrolled in
more studies than is consistent with
his or her welfare. There may be rea-
sons to enroll the same child in more
than 1 study simultaneously. In most
instances, this does not jeopardize the
child’s welfare or safety, but in some
situations, the child’s participation in
more than 1 study may be detrimental
to the child or may confound the scien-
tific validity of the studies.

ETHICAL ISSUES OF PARTICULAR
CONCERN IN DRUG
INVESTIGATIONS IN PEDIATRIC
POPULATIONS

Determination of Benefits and
Risks

Federal law (Title 45, Protection of Hu-
man Subjects [21 CFR 50, Subpart D])
requires that IRBs review clinical in-
vestigations that involve children and
approve only those that satisfy 1 of the
following conditions1: clinical investi-
gations involving no greater-than-
minimal risk7; clinical investigations
involving greater-than-minimal risk
but presenting the prospect of direct
benefit to clinical subjects8; or clinical
investigations involving greater-than-

minimal risk and no prospect of direct
benefit to individual subjects but likely
to yield generalizable knowledge about
the subjects’ disorder or condition.7,8 If
the proposed research does not sat-
isfy 1 of these 3 conditions, there is a
fourth condition of child research that
includes research that is not other-
wise approvable but presents opportu-
nities to understand, prevent, or allevi-
ate a serious problem that affects the
health orwelfare of children. Research
that falls into this fourth category re-
quires review and approval by the FDA
and/or US Department of Health and
Human Services (DHHS).7,8

The categories for approving research
in children are presented in more de-
tail in Table 3. Regulations stratify the
levels of research risk for children into
minimal and a minor increase over
minimal. These risks include the
known and predictable risks of the
drug being studied as determined
from previous animal and human stud-
ies in addition to the inherent risks of
the research procedures themselves.
In addition, there is always the risk of a
heretofore unrecognized complication
or adverse event from any drug being
studied. Thus, all drug-study protocols
in children must be scrutinized care-
fully for all potential risks, including
those that are not necessarily a con-
cern in adult studies. These risks in-
clude discomfort; inconvenience; fear;
pain; separation fromparents, family, or

friends; effects on growth and develop-
ment; and size and volume of biological
samples being collected. The type and
number of invasive tests must be mini-
mized and scientifically sound, and cre-
ativemethods to obtain needed informa-
tion noninvasively must be sought.

With the growing number of pediatric
drug studies, IRBs need to be familiar
with the various research-design
methods that minimize risk to the
child. Examples include limiting re-
search under some circumstances to
pharmacokinetic and safety data, com-
bining this approach with pharmaco-
dynamic data, and minimizing the vol-
ume of blood withdrawn through the
use of sensitive assays, pediatric-
enabled laboratories, and population
pharmacokinetic approaches.11 The
minimization of risk in pediatric stud-
ies also includes the requirement that
those conducting the study be prop-
erly trained and experienced in study-
ing the pediatric population, including
in the evaluation and management of
potential pediatricadverseevents.12Min-
imizing risk requires careful design of
pediatric studies. Every attempt should
bemade tominimize the number of sub-
jects and procedures, consistent with
good study design. Data-monitoring
mechanisms should be in place for all
drug studies in children to ensure that a
study can be rapidly terminated should
an unexpected hazard be identified.10

TABLE 2 Criteria for IRB Approval of Research

1. Risks to subjects are minimized. Are procedures consistent with sound research design used? Do procedures not unnecessarily expose subjects to risk?
Whenever possible, are procedures already being performed for diagnostic or treatment purposes? Note: consider only those risks and benefits that may
result from the research (as distinguished from risks and benefits of therapies that participants would receive even if not participating in the research).

2. Risks to subjects are reasonable in relation to anticipated benefits, if any, to subjects and to the importance of the knowledge that may reasonably be
expected to result. Consider only those risks and benefits that may result from the research and not possible long-range effects of the knowledge gained.

3. Selection of subjects is equitable. Consider the purposes and setting of the research, paying special attention to any vulnerable populations.
4. Informed consent will be prospectively obtained and documented (unless the IRB approves a waiver of this requirement).
5. Adequate provisions exist to monitor the data and ensure subject safety.
6, Adequate provisions exist to protect the privacy of subjects and maintain confidentiality of data.
7. The influence of payments on equitable selection and amount, method, and timing of compensation is not coercive or do not present undue influence to
potential subjects. Also, consider whether completion bonuses are reasonable and do not unduly induce subjects to remain in the study when they otherwise
would withdraw.

8. If some or all subjects are likely to be vulnerable to coercion or undue influence, additional safeguards exist to protect their rights and welfare.
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Data- and Safety-Monitoring
Committees

Because children are a potentially frag-
ile population, they deserve the highest
standards formonitoringsafetyduringa
drug study. It is not possible to foresee
all risks related to a drug study in chil-
dren, and unexpected events can and
do occur. Therefore, an independent
data- and safety-monitoring committee
(DSMC) should be created for all phase 3
drug trials conducted in children. A
DSMC may also be necessary for some
phase 1 and 2 trials as well, especially
those that include blinding. In phase 1
and 2 studies without a DSMC, a robust
data-monitoring plan must be in place.

Informed Permission/Consent/
Assent

No drug researchmay be performed in
humans without the informed permis-
sion/consent/assent of the subject
and an individual who is legally quali-

fied to act on behalf of the subject un-
less the need for permission/consent/
assent is waived by the IRB. DHHS and
FDA regulations are similar in their
definition of parental permission. Sub-
part D of both regulations define per-
mission as the agreement of parent(s)
or guardian(s) to participation of their
child or ward in research (DHHS) or a
clinical investigation (FDA). A parent is
defined as a child’s biological or adop-
tive parent, and a guardian is defined
as an individual who is authorized un-
der applicable state or local law to
consent on behalf of a child to general
medical care. For a child to participate
in a clinical study, parents or guard-
ians must agree to (ie, permit) their
child’s participation in research.11

Permission Process

Parental permission is treated much
the same as informed consent for
adults, with the exception of some ad-

ditional requirements.7,8 All the gen-
eral and required elements for adult
consent apply to parental permission.
Information provided to the subjects
and/or parents must be written in lan-
guage that is easily understood by the
consenter, permission giver, and as-
senter. If the document is not written
in an easily understood language, the
information must be provided in a lan-
guage that is understood, or an inter-
preter must be provided. The IRB must
approve the procedure by which the
prospective consenter, permission
giver, or assenter is informed. Table 4
provides an outline of required con-
tent for written consent. In addition to
obtaining permission from a parent or
guardian, IRBs are required to deter-
mine that adequate provisions have
been made for soliciting the assent of
the child.10 The requirement for per-
mission is based on the premise of
protecting a population whose mem-

TABLE 3 Categories of Research

Category 1: Research not involving greater-than-minimal risk to children
To approve this category of research, the IRB must make the following determinations:
the research presents no greater-than-minimal risk to the children; and
adequate provisions are made for soliciting the assent of the children and the permission of their parents or guardians

Category 2: Research involving greater-than-minimal risk but presenting the prospect of direct benefit to the individual child subjects involved in the research
To approve research in this category, the IRB must make the following determinations:
the risk is justified by the anticipated benefits to the subjects;
the relation of the anticipated benefit to the risk presented by the study is at least as favorable to the subjects as that provided by available alternative
approaches; and
adequate provisions are made for soliciting the assent of the children and the permission of their parents or guardians

Category 3: Research involving greater-than-minimal risk and no prospect of direct benefit to the individual child subjects involved in the research but likely to
yield generalizable knowledge about the subject’s disorder or condition

To approve research in this category, the IRB must make the following determinations:
the risk of the research represents a minor increase over minimal risk;
the intervention or procedure presents experiences to the child subjects that are reasonably commensurate with those inherent in their actual, or
expected, medical, dental, psychological, social, or educational situations;
the intervention or procedure is likely to yield generalizable knowledge about the subject’s disorder or condition that is of vital importance for the
understanding or amelioration of the disorder or condition; and
adequate provisions are made for soliciting the assent of the children and the permission of their parents or guardians

Category 4: Research that requires a special level of DHHS or FDA review beyond that provided by the IRB
Research that the IRB believes does not meet the conditions of the above-listed categories but finds that the research presents a reasonable opportunity to
further the understanding, prevention, or alleviation of a serious problem that affects the health or welfare of children

If the IRB believes that the research does not meet the requirements of the categories listed above but finds that it presents a reasonable opportunity to
further the understanding, prevention, or alleviation of a serious problem that affects the health or welfare of children, it may refer the protocol to DHHS
or FDA for review; the research may proceed only if, after consulting with a panel of experts in pertinent disciplines (eg, science, medicine, education,
ethics, law) and after an opportunity for public review and comment, it is determined that either (1) the research, in fact, satisfies the conditions of
category 1, 2, or 3 or (2) the following:
the research presents a reasonable opportunity to further the understanding, prevention, or alleviation of a serious problem that affects the health or
welfare of children;
the research will be conducted in accordance with sound ethical principles; and
adequate provisions are made for soliciting the assent of children and the permission of their parents or guardians
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bers may not be capable of protecting
themselves. Research that involves
children that falls in categories 3 and 4
as described in Table 3 requires per-
mission of both parents.7,8 The regula-
tions allow an exception to this re-
quirement if 1 parent is deceased,
unknown, incompetent, or not reason-
ably available or when only 1 parent
has legal responsibility for the care
and custody of the child.

Waiver of Permission

There are 2 situations in which paren-
tal permission may be modified or
waived entirely under the federal reg-
ulations that do not involve an FDA-
regulated product. The first waiver is
for research that involves only mini-
mal risk, does not negatively affect the
welfare of the subjects, and cannot be
practically performed without the
waiver. The second waiver is applica-
ble when getting permission will not
function to protect the child. If a deter-
mination is made by the IRB that a re-
search protocol is designed for condi-
tions or for a subject population for
which parental or guardian permission
is not a reasonable requirement to pro-

tect the subjects (eg, neglected or
abused children), it may waive the con-
sent requirements. This situation is con-
ditional, provided an appropriate mech-
anism for protecting the children who
will participate is substituted, and the
waiver is not inconsistent with federal,
state, or local law. FDA regulations did
not adopt this second waiver. The only
waiver of parental permission that the
FDA considers is for emergent and
life-threatening situations (discussed
in the next paragraph, “Emergency
Research”).11

Emergency Research

Federal regulations allow the conduct
of research studies to test emergency
treatments on patients with specific
life-threatening medical conditions
when patients cannot give informed
consent because of their conditions
and their family is not available to pro-
vide consent. Emergency research
studies approved under this regula-
tion must hold out the prospect of di-
rect benefit to the subject. The excep-
tion for obtaining informed consent
applies to emergency research that
(1) involves human subjects who have

life-threatening medical conditions for
which available treatments are un-
proven or unsatisfactory, (2) involves
subjects who, because of their condi-
tions (eg, unconsciousness), cannot
give informed consent, and (3) to be
effective, must be initiated before con-
sent can be obtained from the sub-
ject’s legally authorized representa-
tive. An investigational new drug (IND)
application or investigational device
exemption (IDE) is required. Studies
that involve an exception from the
informed-consent requirements may
proceed only after a sponsor has re-
ceived previous written authorization
from the FDA and the IRB has found and
documented that the specific condi-
tions have been met. Additional re-
quirements for emergency research
studies include developing and imple-
menting a plan for community consul-
tation and public disclosure before the
start of the study and amechanism for
contacting and providing information
to the subject’s legally authorized rep-
resentative or family member within
the therapeutic window or at the earli-
est feasible opportunity. If subjects are

TABLE 4 Required Contents of Written Consent Specified in DHHS Regulations

I. Basic elements of informed consent
A. A statement that the study involves research, an explanation of the purposes of the research and the expected duration of the subject’s participation, a
description of the procedures to be followed, and identification of any procedures that are experimental
B. A description of any reasonably foreseeable risks or discomforts to the subject
C. A description of any benefits to the subject or to others that may reasonably be expected from the research
D. A disclosure of appropriate alternative procedures or courses of treatment, if any, that might be advantageous to the subject
E. A statement describing the extent, if any, to which confidentiality of records identifying the subject will be maintained and that notes the possibility that the
FDA may inspect the records
F. For research involving more-than-minimal risk, an explanation as to whether any compensation and any medical treatments are available if injury occurs
and, if so, of what they consist or where further information may be obtained
G. An explanation of whom to contact for answers to pertinent questions about the research and the rights of the research subjects and whom to contact in
the event of a research-related injury to the subject
H. A statement that participation is voluntary, that refusal to participate involves no penalty or loss of benefits to which the subject is otherwise entitled, and
that the subject may discontinue participation at any time without penalty or loss of benefits to which the subject is otherwise entitled

II. Additional elements of informed consent: when appropriate, 1 or more of the following elements of information shall also be provided to each subject
A. A statement that the particular treatment or procedure may involve risks to the subject (or the embryo or fetus, if the subject is pregnant or may become
pregnant) that are currently unforeseeable
B. Anticipated circumstances under which the subject’s participation may be terminated by the investigator without regard to the subject’s consent
C. Any costs to the subject that may result from participation in the research
D. The consequences of a subject’s decision to withdraw from the research and procedures for orderly termination of participation by the subject
E. A statement that significant new findings developed during the course of the research that may relate to the subject’s willingness to continue participation
will be provided to the subject
F. The approximate number of subjects involved in the study
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enrolled before consent is obtained,
there must be an opportunity for fam-
ily members to object to a subject’s
continued participation in the study.

Permission for Studies With
Life-Threatening Illness

The study team and IRB need to care-
fully evaluate studies that require par-
ents to make decisions when their
child has a life-threatening illness. This
situation creates dilemmas for par-
ents when they are required to make
emotionally charged decisions related
to their child’s health. It is important
for the study team to acknowledge the
parents’ emotional state, lack of medi-
cal knowledge, and inexperience with
clinical trials. During the initial con-
sent process and throughout the
study, clinical research staff who ob-
tain consent from parents should edu-
cate them about their child’s disease
and how clinical trials work. They
should clearly explain all potential
risks and not overstate potential ben-
efits. They should also outline in detail
any potential financial costs that may
be associated with the study.

Assent of the Child

Age of Assent

According to federal regulations, as-
sent is defined as a child’s affirmative
agreement to participate in research,
and further clarification is given that
“mere failure to object should not, ab-
sent affirmative agreement, be con-
strued as assent.”8 Federal regula-
tions do not specify an age at which
assent ought to be possible. The AAP
recommends that active agreement by
a minor (not qualified to give consent)
to participate in a research study gen-
erally applies to children who have
reached an intellectual age of at least 7
years. More recently, it was suggested
that assent is generally applicable to
developmentally normal children be-
tween 8 and 14 years of age.12 It is up to

the IRB to determine if children are ca-
pable of assent. Regulations state that
adequate provisions are needed for
soliciting assent when the child is ca-
pable, but little guidance exists to de-
termine this capacity other than evalu-
ating the child’s age, maturity, and
psychological state; as a practical mat-
ter, many IRBs require assent for chil-
dren older than 7 years. The IRB can
waive the requirement for child assent
if the capability of some or all of the
children is so limited that they cannot
reasonably be consulted, if the inter-
vention or procedure involved in the
research holds out the prospect of di-
rect benefit to the health or well-being
of the children and is available only in
the context of the research, or if the
research meets the same conditions
as those for waiver or alteration of in-
formed consent in research involving
adults.11 For example, this waiver
could be used in research with infants,
children with illnesses that require
mechanical ventilation, or children
with severe developmental delay.

Delivery of Assent

The assent process for children re-
quires ongoing discussion and evalua-
tion throughout the trial. In situations
in which children either do not give ini-
tial assent or withdraw assent for par-
ticipation, researchers should not ig-
nore a child’s wishes.13 If the IRB has
determined that assent is required for
a study and the child dissents from
participating in research, the child’s
decision prevails even if his or her
parents or guardian have granted
permission.

The Consenting Minor

Generally, adolescents are considered
to be between 12 and 18 years of age
(dependent on region).10 When obtain-
ing assent from older adolescents, it is
reasonable to assume that an ade-
quate assent process would be viewed
the same as the informed-consent pro-

cess for adults, although parental per-
mission is still required. The legal def-
inition of adolescents groups them
with children. Federal regulations de-
fine children as persons who have not
attained the legal age for consent to
treatments or procedures under the
applicable law of jurisdiction in which
the research will be conducted.8 Under
this definition, not all adolescents who
are under the legal age of majority are
defined as children. In common prac-
tice, the applicable law of the jurisdic-
tion is state law, but it could include
federal statutes. Childhood is not de-
fined by age but by local laws that gov-
ern medical treatment, age of major-
ity, and emancipation status.

Emancipated and Mature Minors

Because there is precedent that allows
emancipated minors, and in some
cases mature minors, to consent to
clinical research, it is important that
this group of youth be defined. Emanci-
pation is governed by individual state
law. Typical conditions that states use
to establish the status of an emanci-
pated minor are marriage, military
service, parenthood, runaways who
refuse to identify themselves, or court
order. Therefore, for purposes of pedi-
atric clinical research, emancipation,
whatever the causal event, is taken to
mean that the child becomes an adult
in the eyes of the state; that is, all rules
that govern parental custody or con-
trol are severed, which could include
parental permission for research par-
ticipation, to the extent that states fol-
low a broader range of emancipation
effects.14 Investigators and IRBs con-
sidering recruitment of adolescents
into research studies can obtain con-
sent from only those adolescents con-
sidered adults, for all purposes under
state law, as emancipated minors.
Emancipated minors may give permis-
sion for their children. In research that
involves an emancipated minor or a
matureminor, the investigator and the
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local IRBmust be careful to protect the
welfare of the minor subject. In cases
in which minors are legally authorized
to provide independent consent for
particular treatments, parental per-
mission is not required.

An emancipated minor is effectively an
adult in the eyes of the law and is,
therefore, capable of partaking in any
medical research that would other-
wise include adults. The capacity of the
mature (but not emancipated) minor
to partake in medical research de-
pends on individual state laws, the
type of research, and the risk/benefit
ratio. The risk should be minimal, and
answers to the scientific questions be-
ing asked must not be obtainable by
using another group of adolescents
whose parental permission and in-
volvement are required. The research
must be aimed at preventing or treat-
ing themedical condition for which the
adolescent can legally give consent.
For example, a researcher may inves-
tigate drug compliance in mature mi-
nors being treated for sexually trans-
mitted diseases. Whether there are
ethical reasons not to allow such re-
search to proceed with adolescent
consent would need to be addressed
on a case-by-case basis. The investiga-
tor should determine if the parents
can be informed by asking the minor’s
permission to involve the parents.

Withdrawal of Consent

The parent, emancipatedminor, orma-
ture minor has the right to revoke per-
mission/consent at any time during
the study. The child who gave assent
also has the right to withdraw assent.
If the investigator identifies reluctance
in the parents or child about continued
participation in a research protocol,
the child’s continuation in the study
should be reevaluated. The same prin-
ciples that govern permission/assent/
consent also govern its withdrawal.

Institutionalized Children

Children who are institutionalized be-
cause of special care requirements or
under the supervision of a court or so-
cial welfare agency acting in lieu of a
court should rarely be considered for
inclusion in research studies, because
institutionalization may deprive them
of some of the safeguards necessary
for the conduct of ethical investiga-
tions. In general, these children should
only be involved in studies of special
conditions unique to them or to the
type of institution in which they reside.
They should have access to experimental
drug therapy when the research ther-
apy is the only treatment available for
the illness that affects them. Access to
experimental therapy may be allowed
under a compassionate use protocol.

SPECIFIC ASPECTS OF PROTOCOL
DESIGN

Advocate Group

Extrameasures to protect the rights of
special populations, such as institu-
tionalized children or children with
chronic progressive or lethal dis-
eases, may involve special advocacy
groups. Such groups may include par-
ents of children in the institution at
which the study is being conducted,
health care professionals, lawyers,
clergy, and other community repre-
sentatives as appropriate. An advo-
cacy group may assist in the overall
design of the study as it relates to the
rights, clinical condition, and needs of
the targeted special population. Such a
group could also facilitate communi-
cation with the subjects and their par-
ents to help ensure that they under-
stand the more complex or difficult
aspects of the study, such as the impli-
cations of a randomized, controlled
trial. The advocacy groups, however,
must not act as a coercive influence on
the subject or parents.

Distributive Justice

Insofar as possible, subjects enrolled
in clinical investigations should repre-
sent a cross-section of society. A study
should not rely exclusively or dispro-
portionately on any socioeconomic, ra-
cial, gender, or ethnic group unless
this type of selection is a necessary
part of the investigation, such as in a
study of sickle cell anemia. The distri-
bution of risks, inconveniences, and
benefits from research studies must
be equitable throughout societal
groups. This equity is important from
both an ethical and scientific stand-
point, because data obtained from 1
ethnic or socioeconomic group may
not be applicable to other populations.

Recruitment

Payment of Providers

Recruitment of subjects to participate
in a clinical research protocol often is
vital to the successful completion of a
study and involves identifying potential
research subjects. Potential research
subjects frequently are identified and
recruited by health care workers who
are providing their care. However, pro-
viding staff members or hospital per-
sonnel with a direct financial incentive
for enrolling a research subject has
the potential to add a strong element
of undue influence or coercion to the
recruitment and consent process.
Therefore, a monetary “finder’s fee” or
other financial incentive for recruiting
or referring children to clinical inves-
tigations should be prohibited.

Advertisements

Advertising for volunteers to enroll in a
study may be necessary for recruit-
ment. The content of an advertisement
as well as the proposed distribution of
the advertisement should be reviewed
by the IRB before its dissemination. Ad-
vertisements should not explicitly or
implicitly misconstrue the risks and
benefits from participation in a study.
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Payment for Participation of
Children in Research

Compensation for participation in re-
search is a common practice for re-
search studies that involve both chil-
dren and adults. A number of different
types of compensation are used in clin-
ical studies, including material or
monetary compensation such as reim-
bursement for travel, parking, food ex-
penses, overnight lodging, telephone
calls, child care that a family might in-
cur because of research participation,
or inconvenience. IRBs are required to
review proposals to pay research sub-
jects with minimal guidance from fed-
eral regulations, which do not specifi-
cally address the issue of payment to
research subjects. The amount paid to
study subjects varies tremendously
from site to site, even for the same
multisite studies. It also varies from
study to study, even at the same insti-
tution for similar tasks.15

Offering payment in studies that enroll
children requires parents, investiga-
tors, and IRBs to weigh the importance
of several competing values.16 Incen-
tive payments may be essential to the
recruitment and retention of pediatric
study subjects. In addition, prohibiting
payments might jeopardize some im-
portant research. Finally, the obliga-
tion to treat all patients fairly might
include compensating them for their
time, effort, and discomfort and for
their contribution to the social good.
These objectives are all important and
need to be balanced between the need
to protect children from the potential
harms of clinical research and to en-
sure that parents remain free from in-
fluences that might tempt them to en-
roll a child in a research protocol that
is not consistent with the best inter-
ests of the child.14,17 Payments to par-
ents for their child’s research partici-
pation could potentially sway parents
to decide in favor of participation, be-
cause there is no personal risk to

them.18 This problem can be mitigated
by keeping payments reasonable and
minimal.15 The investigators and the
IRB must be certain that the compen-
sation offered is fair and does not be-
come an undue inducement for partic-
ipation of the child subject.

When untoward medical events occur
as a result of participating in a study,
the institution and its investigators are
obligated to provide emergency care.
The extent to which emergency care and
subsequent medical care will or will not
be provided free of charge must be
clearly stated in the consent form.

COI and Disclosure

Given the current efforts to increase
the number of children in clinical re-
search studies, it is critical that re-
search be conducted ethically so that
the outcomes provide adequate label-
ing of new medicines for children and
that evidenced-basedmedicine will not
be overshadowed by COI. The Office of
Research Integrity (ORI) has provided
a simple definition of COI: a situation
in which financial or other personal
considerations have the potential to
compromise or bias professional
judgment and objectivity.19 These con-
siderations include relationships with
pharmaceutical companies or other
entities that have an interest in the
product (drug or device) under
investigation.

Institutions that perform drug re-
search in children should consider the
appointment of COI committees that
are independent of IRBs. These com-
mittees can require that clinical stud-
ies be reviewed for conflicts before
submission to the IRB. COI committees
govern a variety of activities at univer-
sities, including research. They are
charged with reviewing conflicts in
clinical studies and, if a conflict is
present, determine how that conflict
can be managed, reduced, or elimi-
nated. Options include public disclo-

sure of significant financial interests,
independent monitoring of research,
modification of the research plan,
blinding of data or those who analyze
the data, monitoring of the research by
independent reviewers, conduct of all
or part of the research by another non-
conflicted member of the research
team or by a third party, divestiture of
financial interests that present COI,
or severance of relationships that
present COI.

Until recently, there has been little
guidance available on how to appropri-
ately disclose COI. The Conflict of Inter-
est Notification Study (COINS), funded
by the National Heart, Lung, and Blood
Institute, was initiated to provide data
to IRBs, COI committees, and other pol-
icy makers to assist them in deciding
how, when, and what to disclose to po-
tential research subjects. The study
group developed disclosure language
concerning different financial inter-
ests commonly found in clinical re-
search.20 The generic disclosure lan-
guage states: “The person leading this
medical research study might benefit
financially from this study. The Institu-
tional Review Board and a committee
at ABC University have reviewed the
possibility of a financial benefit. They
believe that the possible financial ben-
efit to the person leading the research
is not likely to affect your safety and/or
scientific quality of the study. If you
would like more information, please
ask the researchers or the study
coordinator.”

The new model language also includes
specific language for situations in
which there may be risks to the study
subjects. The Conflict of Interest Notifi-
cation Study team categorized this ad-
ditional language by the 9 types of
financial interests that are most
commonly encountered in the clinical
research setting: salary support;
money received outside of the study;
payment for each subject enrolled;
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finder’s fees restricted to research
uses; unrestricted finders’ fees; re-
searchers holding a patent; university
holding a patent; researchers owning
equity; and university owning equi-
ty. Contractual agreements between
sponsors and investigators should en-
sure that reports and publications of
research results accurately and objec-
tively represent the results and will
not be constrained by any proprietary
interests of the sponsor.

Placebo and Control Groups

Placebo and control groups can be
used in pediatric studies if their use
does not place children at increased
risk. The conditions under which pla-
cebos may be ethically used in drug
research in children include the
following:

1. when there is no commonly ac-
cepted therapy for the condition
and the agent under study is the
first one thatmaymodify the course
of the disease process;

2. when the commonly used therapy
for the condition is of questionable
efficacy;

3. when the commonly used therapy
for the condition carries with it a
high frequency of undesirable ad-
verse effects and the risks may be
significantly greater than the benefits;

4. when the placebo is used to identify
incidence and severity of adverse
effects produced by adding a new
treatment to an established regi-
men; or

5. when the disease process is char-
acterized by frequent, spontaneous
exacerbations and remissions and
the efficacy of the therapy has not
been demonstrated.

Long-term Prospective Studies of
the Safety of a Drug

When investigational drugs are admin-
istered to children, the effects may be

latent and may not be predicted from
any previous studies. This concern is
not unique to children; it also applies
to studies of investigational drugs in
adults. Thus, studies of certain drugs
given to pediatric patientsmay require
a mechanism for follow-up of the re-
search subjects.

CONCLUSIONS

This report is intended to provide a for-
mat that allows for the participation
and protection of child subjects in
drug research. Research that involves
children carries with it additional re-
sponsibilities for the investigator, IRB,
and sponsor. The additional responsi-
bilities should not be reasons for the
pharmaceutical company or other
sponsor, IRB, or the investigator to ex-
clude children fromdrug research and
its potential benefits.

The AAP believes it is unethical to deny
children appropriate access to exist-
ing and new therapeutic agents. It is
the combined responsibility of the pe-
diatric community, pharmaceutical in-
dustry, and regulatory agencies to
design, approve, and conduct high-
quality studies in children. It is the re-
sponsibility of the general public to
support the necessary research to en-
sure that all children have access to
important medication and receive op-
timal therapy.
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Abstract 

Gastroesophageal reflux (GER), defined as passage of 
gastric contents into the esophagus, and GER disease 
(GERD), defined as symptoms or complications of GER, 
are common pediatric problems encountered by both pri- 
mary and specialty medical providers. Clinical manifes- 
tations of GERD in children include vomiting, poor 
weight gain, dysphagia, abdominal or substernal pain, 
esophagitis and respiratory disorders. The GER Guide- 
line Committee of the North American Society for Pe- 
diatric Gastroenterology and Nutrition has formulated a 
clinical practice guideline for the management of pedi- 
atric GER. The GER Guideline Committee, consisting of 
a primary care pediatrician, two clinical epidemiologists 
(who also practice primary care pediatrics) and five pe- 
diatric gastroenterologists, based its recommendations on 
an integration of a comprehensive and systematic review 
of the medical literature combined with expert opinion. 
Consensus was achieved through Nominal Group Tech- 
nique, a structured quantitative method. 

The Committee examined the value of diagnostic tests 
w 

and treatment modalities commonly used for the man- 
agement of GERD, and how those interventions can be 
applied to clinical situations in the infant and older child. 
The guideline provides recommendations for manage- 
ment by the primary care provider, including evaluation, 
initial treatment, follow-up management and indications 
for consultation by a specialist. The guideline also pro- 
vides recommendations for management by the pediatric 
gastroenterologist. 
This document represents the official recommenda- 

tions of the North American Societv for Pediatric Gas- 
troenterology and Nutrition on the evaluation and treat- 
ment of gastroesophageal reflux in infants and children. 
The American Academy of Pediatrics has also endorsed 
these recommendations. The recommendations are sum- 
marized in a synopsis within the article. This review and 
recommendations are a general guideline and are not 
intended as a substitute for clinical judgment or as a 
protocol for the management of all patients with this 
problem. 
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SYNOPSIS 

This clinical practice guideline was developed to assist the pri- 
mary and specialist medical provider in the evaluation and man- 
agement of gastroesophageal reflux in infants and children. Rec- 
ommendations are based on an integration of a comprehensive and 
systematic review of the medical literature combined with expert 
opinion. The guideline is not intended for the management of neo- 
nates less than 72 hours old, premature infants or infants and chil- 
dren with either neurologic impairments or anatomic disorders of 
the upper gastrointestinal tract. The recommendations are a general 
guideline and are not intended as a substitute for clinical judgment 
or as a protocol for the management of all patients with this prob- 
lem. 
Gastroesophageal reflux (GER), defined as the passage of gas- 

tric contents into the esophagus, and GER disease (GERD), defined 
as symptoms or complications of GER, are common pediatric 
problems. Clinical manifestations of GERD in children include 
vomiting, poor weight gain, dysphagia, abdominal or substernal 
pain, esophagitis and respiratory disorders. The following section 
summarizes the conclusions and recommendations of the GER 
Guideline Committee of the North American Society for Pediatric 
Gastroenterology and Nutrition on the value of diagnostic tests and 
treatment modalities commonly used for the management of 
GERD, and how those interventions can be applied to clinical 
situations in the infant and older child. 

Diagnostic Approaches 
Hitory and Physical Examination. In most infants with vom- 

iting, and in most older children with regurgitation and heartburn, 
a history and physical examination are sufficient to reliably diag- 
nose GER, recognize complications, and initiate management. 
Upper GI Series. The upper gastrointestinal (GI) series is nei- 

ther sensitive nor specific for the diagnosis of GER, but is useful 
for the evaluation of the presence of anatomic abnormalities, such 
as pyloric stenosis, malrotation and annular pancreas in the vom- 
iting infant, as well as hiatal hernia and esophageal stricture in the 
older child. 
Esophageal pH Monitoring. Esophageal pH monitoring is a 

valid and reliable measure of acid reflux. Esophageal pH monitor- 
ing is useful to establish the presence of abnormal acid reflux, to 
determine if there is a temporal association between acid reflux and 
frequently occumng symptoms, and to assess the adequacy of 
therapy in patients who do not respond to treatment with acid 
suppression. Esophageal pH monitoring may be normal in some 
patients with GERD, particularly those with respiratory complica- 
tions. 
Endoscopy and Biopsy. Endoscopy with biopsy can assess the 

presence and severity of esophagitis, strictures and Barrett's 
esophagus, as well as exclude other disorders, such as Crohn's 
disease and eosinophilic or infectious esophagitis. A normal ap- 
pearance of the esophagus during endoscopy does not exclude 
histopathological esophagitis; subtle mucosal changes such as er- 
ythema and pallor may be observed in the absence of esophagitis. 
Esophageal biopsy is recommended when endoscopy is performed 
to detect microscopic esophagitis and to exclude causes of esoph- 
agitis other than GER. 
Empiric Medical Therapy. A trial of time-limited medical 

therapy for GER is useful for determining if GER is causing a 
specific symptom. 

Treatment Options 

Diet Changes in the Infant. There is evidence to support a one- 
to two-week trial of a hypoallergenic formula in formula fed in- 
fants with vomiting. Milk-thickening agents do not improve reflux 
index scores but do decrease the number of episodes of vomiting. 
Positioning in the Infant. Esophageal pH monitoring has dem- 

onstrated that infants have significantly less GER when placed in 
the prone position than in the supine position. However, prone 
positioning is associated with a higher rate of the sudden infant 
death syndrome (SIDS). In infants from birth to 12 months of age 
with GERD, the risk of SIDS generally outweighs the potential 
benefits of prone sleeping. Therefore, non-prone positioning during 
sleep is generally recommended. Supine positioning confers the 
lowest risk for SIDS and is preferred. Prone positioning during 
sleep is only considered in unusual cases where the risk of death 
from complications of GER outweighs the potential increased risk 
of SIDS. When prone positioning is necessary, it is particularly 
important that parents be advised not to use soft bedding, which 
increases the risk of SIDS in infants placed prone. 
Positioning in the Child & Adolescent. In children older than 

one year it is likely that there is a benefit to left side positioning 
during sleep and elevation of the head of the bed. 

Lifestyle Changes in the Child & Adolescent. It is recom- 
mended that children and adolescents with GERD avoid caffeine, 
chocolate and spicy foods that provoke symptoms. Obesity, expo- 
sure to tobacco smoke and alcohol are also associated with GER. 
It is not known whether lifestyle changes have an additive benefit 
in patients receiving pharmacological therapy. 
Acid-suppressant Therapy. Histamine-, receptor antagonists 

(H2RAs) produce relief of symptoms and mucosal healing. Proton 
pump inhibitors (PPIs), the most effective acid suppressant medi- 
cations, are superior to H2RAs in relieving symptoms and healing 
esophagitis. Chronic antacid therapy is generally not recommended 
since more convenient and safe alternatives (H,RAs and PPIs) are 
available. 
Prokinetic Therapy. Cisapride is available in the USA only 

through a limited-access program. Cisapride reduces the frequency 
of symptoms, including regurgitation and vomiting. However, be- 
cause of concerns about the potential for serious cardiac arrhyth- 
mias in patients receiving cisapride, appropriate patient selection 
and monitoring as well as proper use, including correct dosage (0.2 
mgtkgldose QID) and avoidance of co-administration of contrain- 
dicated medications, are important. Other prokinetic agents have 
not been shown to be effective in the treatment of GERD in children. 
Surgical Therapy. Case series indicate that surgical therapy 

generally results in favorable outcomes. The potential risks, ben- 
efits and costs of successful prolonged medical therapy versus 
fundoplication have not been well studied in infants or children in 
various symptom presentations. 

Evaluation and Management of Infants and 
Children with Suspected GERD 

The approach to the evaluation and management of infants and 
children with GERD depends upon the presenting symptoms or 
signs. Below is a summary of conclusions and recommendations 
derived from an integration of the research evidence with clinical 
experience for various clinical presentations. Where there are no 
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randomized studies, the recommendations are based on the con- 
sensus opinion of the GER Guideline Committee. 
The Infant with Recurrent Vomiting. In the infant with re- 

current vomiting. a thorough history and physical examination, 
with attention to warning signals, is generally sufficient to allow 
the clinician to establish a diagnosis of uncomplicated GER (the 
"happy spiner"). An upper GI series is not required unless there are 
signs of gastrointestinal obstruction. Other diagnostic tests may be 
indicated if there are symptoms of poor weight gain, excessive 
crying, irritability, disturbed sleep, feeding or respiratory problems. 
In the infant who has uncomplicated GER, parental education, 
reassurance and anticipatory guidance are recommended. Gener- 
ally no other intervention is necessary. Thickening of formula and 
a brief trial of a hypoallergenic formula are other treatment options. 
If symptoms worsen or do not improve by 18 to 24 months of age, 
re-evaluation for complications of GER is recommended. Gener- 
ally this includes an upper GI series and consultation with a pedi- 
atric gastroenterologist. 
The Infant with Recurrent Vomiting and Poor Weight 

Gain. In the infant with vomiting and poor weight gain it is rec- 
ommended that the adequacy of calories and the effectiveness of 
swallowing be assessed. If there is poor weight gain despite ad- 
equate caloric intake, a diagnostic evaluation to uncover other 
causes of vomiting or weight loss is generally indicated. Tests may 
include a complete blood count, electrolytes, bicarbonate, urea ni- 
trogen, creatinine, alanine aminotransferase, ammonia, glucose, 
urinalysis, urine ketones and reducing substances, and a review of 
newborn screening tests. An upper GI series to evaluate anatomy is 
also recommended. Treatment options include thickening of for- 
mula, a trial of a hypoallergenic formula, increasing the caloric 
density of the formula, acid suppression therapy, prokinetic therapy 
and, in selected cases, prone positioning. Further management op- 
tions include endoscopy with biopsy, hospitalization, tube feedings 
and rarely surgical therapy. Careful follow-up is necessary to as- 
sure adequate weight gain. 
The Infant with Recurrent Vomiting and Irritability. Nor- 

mal infants typically fuss or cry intermittently for an average of 
two hours daily, which may be perceived as excessive by some 
parents. A symptom diary may be useful to determine the extent to 
which the infant is irritable and has disturbed sleep. As in all 
infants with vomiting, other causes of vomiting need to be ex- 
cluded. Expert opinion suggests two diagnostic and treatment strat- 
egies. Empiric treatment with either a sequential or simultaneous 
two-week trial of a hypoallergenic formula and acid suppression 
may be initiated. If there is no improvement, either esophageal pH 
monitoring to determine the adequacy of therapy or upper endos- 
copy with biopsy to diagnose esophagitis may be performed. If 
there is no response to therapy and these studies are normal, it is 
unlikely that GER is contributing to symptoms. Alternatively, 
evaluation could begin with esophageal pH monitoring to deter- 
mine if episodes of irritability and sleep disturbance are temporally 
associated with acid reflux. 
The Child or Adolescent with Recurrent Vomiting or 

Regurgitation. In otherwise normal children who have recurrent 
vomiting or regurgitation after the age of 2 years, management 
options include an upper GI series, upper endoscopy with biopsy, 
and prokinetic therapy. 
Heartburn in the Child or Adolescent. For the treatment of 

heartburn in children or adolescents, lifestyle changes accompa- 
nied by a two- to four-week therapeutic trial of an H2RA or PPI are 
recommended. If symptoms persist or recur, the child can be re- 

ferred to a pediatric gastroenterologist for upper endoscopy with 
biopsy and in some cases long-term therapy. 
Esophagitis. In the infant or child with esophagitis, initial treat- 

ment consists of lifestyle changes and H2RA or PPI therapy. In 
patients with only histopathological esophagitis, the efficacy of 
therapy can be monitored by the degree of symptom relief. In 
patients with erosive esophagitis, repeat endoscopy is recom- 
mended to assure healing. 
Dysphagia or Odynophagia. In the child with dysphagia (dif- 

ficulty swallowing) or odynophagia (painful swallowing), a barium 
esophagram is recommended. If the initial history is suggestive of 
esophagitis, upper endoscopy may be performed as the initial di- 
agnostic test. Treatment without prior diagnostic evaluation is not 
recommended. In the infant with feeding refusal, because a large 
variety of disorders may contribute to infant feeding difficulties, 
empiric therapy for GER is generally not recommended. However, 
if there are other signs or symptoms suggestive of GERD then a 
time-limited course of medical therapy can be considered. 
Apnea or Apparent Life-threatening Events (ALTE). In pa- 

tients with ALTEs recurrent regurgitation or emesis is common. 
However. investigations in unselected patients with ALTE have 
not demonstrated a convincing temporal relationship between 
esophageal acidification and apnea or bradycardia. There are no 
randomized studies to evaluate the usefulness of esophageal pH 
monitoring in infants with ALTE. In patients with frequent ALTE 
in which the role of GER is uncertain, esophageal pH monitoring 
may be useful to determine if there is a temporal association of acid 
reflux with ALTE. The evidence suggests that infants with ALTE 
and GER may be more likely to respond to anti-reflux therapy 
when there is gross emesis or oral regurgitation at the time of the 
ALTE, when episodes occur in the awake infant, and when the 
ALTE is characterized by obstructive apnea. Therapeutic options 
include thickened feedings and prokinetic and acid suppressant 
therapy. Since most infants improve with medical management, 
surgery is considered only in severe cases. 
Asthma. In patients where symptoms of asthma and GER co- 

exist, and in infants and toddlers with chronic vomiting or regur- 
gitation and recurrent episodes of cough and wheezing, a three- 
month trial of vigorous acid suppressant therapy of GER is rec- 
ommended. In patients with persistent asthma without symptoms 
of GER, esophageal pH monitoring is recommended in selected 
patients who are more likely to benefit from GER therapy. These 
include patients with radiographic evidence of recurrent pneumo- 
nia; patients with nocturnal asthma more than once a week; and 
patients requiring either continuous oral corticosteroids, high-dose 
inhaled corticosteroids, more than two bursts per year of oral cor- 
ticosteroids or those with persistent asthma unable to wean medical 
management. If esophageal pH monitoring demonstrates an in- 
creased frequency or duration of esophageal acid exposure, a trial 
of prolonged medical therapy for GER is recommended. 

Recurrent Pneumonia. GER can cause recurrent pneumonia in 
the absence of esophagitis or when esophageal pH monitoring is 
normal. There is insufticient evidence to provide recommendations 
for a uniform approach to diagnosis and treatment. Diagnostic 
evaluation may include flexible bronchoscopy with pulmonary la- 
vage for lipid-laden macrophages. nuclear scintigraphy and assess- 
ment of airway protective mechanisms during swallowing. 
Upper Airway Symptoms. Hoarseness, chronic cough, stridor 

and globus sensation can be associated with GER in infants and 
children. There is insufficient evidence to provide recommenda- 
tions for diagnosis and treatment. 
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1. Background 

Gastroesophageal reflux (GER), defined as passage of 
gastric contents into the esophagus, is a normal physi- 
ologic process that occurs throughout the day in healthy 
infants, children, and adults (1-4). Most episodes of re- 
flux are brief and asymptomatic, not extending above the 
distal esophagus. Regurgitation is defined as passage of 
refluxed gastric contents into the oral pharynx. Vomiting 
is defined as expulsion of the refluxed gastric contents 
from the mouth. GER occurs during episodes of transient 
relaxation of the lower esophageal sphincter or inad- 
equate adaptation of the sphincter tone to changes in 
abdominal pressure (5,6). The strength of the lower 
esophageal sphincter, the primary antireflux barrier, is 
normal in the vast majority of children with GER (5,6). 
Gastroesophageal reflux disease (GERD) occurs when 

gastric contents reflux into the esophagus or oropharynx 
and produce symptoms (Table 1). The pathogenesis of 
GERD is multifactorial and complex, involving the fre- 
quency of reflux, gastric acidity, gastric emptying, 
esophageal clearing mechanisms, the esophageal muco- 
sal barrier, visceral hypersensitivity, and airway respon- 
siveness. To date no medical treatment targets the pri- 
mary mechanism of GER, transient relaxation of the 
lower esophageal sphincter. The primary goals of 
therapy are to relieve the patient's symptoms, promote 
normal weight gain and growth, heal inflammation 
caused by refluxed gastric contents (esophagitis), and 
prevent respiratory and other complications associated 
with chronic reflux of gastric contents. 
During infancy GER is common and is most often 

manifest as vomiting. Recurrent vomiting occurs in 50% 
of infants in the first three months of life, in 67% of four 
month old infants, and in 5% of 10 to 12 month old 
infants (7). Vomiting resolves spontaneously in nearly all 

TABLE 1. Complications of gastroesophageal reflux 

Symptoms 
Recurrent vomiting 
Weight loss or poor weight gain 
Irritability in infants 
Regurgitation 
Heartburn or chest pain 
Hematemesis 
Dysphagia or feeding refusal 
Apnea or ALTE 
Wheezing or stridor 
Hoarseness 
Cough 
Abnormal neck posturing (Sandifer syndrome) 

Findings 
Esophagitis 
Esophageal stricture 
Barrett's esophagus 
Laryngitis 
Recurrent pneumonia 
Hypoproteinemia 
Anemia 

of these infants (8). Parents do not usually perceive vom- 
iting as a problem when it occurs no more often than 
once daily, but they are more likely to be concerned 
when vomiting is more frequent, the volume of vomitus 
is large, or when the infant cries frequently or with vom- 
iting. 
A small minority of infants develop GERD with 

symptoms including anorexia, dysphagia (difficulty 
swallowing), odynophagia (painful swallowing), arching 
of the back during feedings, irritability, hematemesis, 
anemia or failure to thrive. GER is one of the causes of 
apparent life-threatening events (ALTE) in infants and 
has been associated with chronic respiratory disorders 
including reactive airways disease, recurrent stridor, 
chronic cough and recurrent pneumonia in infants. 
In preschool age children GER may manifest as inter- 

mittent vomiting. Older children are more likely to have 
the adult-type pattern of chronic heartburn or regurgita- 
tion with reswallowing. Esophagitis in older children 
may present as dysphagia or food impaction. Rarely, 
esophageal pain causes stereotypical, repetitive stretch- 
ing and arching movements that are mistaken for atypical 
seizures or dystonia (Sandifer syndrome) (9,lO). More 
severe inflammation may cause chronic blood loss with 
anemia, hematemesis, hypoproteinemia or melena (1 1). 
If the inflammation is untreated, circumferential scarring 
or strictures may form. Chronic inflammation may also 
result in replacement of distal esophageal mucosa with a 
metaplastic potentially malignant specialized epithelium 
known as a Barrett's mucosa (12). GER is common in 
children with asthma, but recurrent aspiration pneumonia 
due to GER is uncommon except in the neurologically 
impaired child. Hoarseness has also been associated with 
GER in children. 
Little is known about the prevalence or natural history 

of GERD in children and adolescents. Numerous disor- 
ders can present with the same symptoms and signs as 
GER or GERD. Diagnostic and therapeutic approaches 
vary with the age of the patient and the presenting sign or 
symptom. Although GER is a common pediatric prob- 
lem, no evidence-based guidelines for its evaluation and 
treatment currently exist. Therefore, the GER Guideline 
Committee was formed by the North American Society 
for Pediatric Gastroenterology and Nutrition (NASPGN) 
to develop a clinical practice guideline for the manage- 
ment of GER and GERD in infants and children. 
The GER Guideline Committee consists of a primary 

care pediatrician, two clinical epidemiologists who are 
also primary care pediatricians and five pediatric gastro- 
enterologists. This clinical practice guideline is designed 
to assist primary care providers, pediatric gastroenterolo- 
gists, pediatric surgeons, pediatric pulmonologists and 
pediatric otolaryngologists in the management of chil- 
dren with GER in both inpatient and outpatient settings. 
The guideline is not intended for the management of 
neonates less than 72 hours old, premature infants or 
infants and children with either neurologic impairments 
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or anatomic disorders of the upper gastrointestinal tract. 
The management of infants less than two years of age 
was considered separately from the management of chil- 
dren and adolescents two to 18 years of age. The desir- 
able outcome of optimal management was defined as 
improvement or resolution of the presenting symptoms 
and complications of GER, with interventions that have 
few or no adverse effects, and with resultant resumption 
of functional health. Cost effectiveness was not consid- 
ered because of a lack of information in pediatric pa- 
tients. 
This document represents the official recommenda- 

tions of the North American Society for Pediatric Gas- 
troenterology and Nutrition on the evaluation and treat- 
ment of gastroesophageal reflux in infants and children. 
The American Academy of Pediatrics has also endorsed 
these recommendations. This review and recommenda- 
tions are a general guideline and are not intended as a 
substitute for clinical judgment or as a protocol for the 
management of all patients with this problem. 

2. Methods 

In order to develop an evidence-based guideline the 
following search strategy was used. ~r t ic les  on diagno- 
sis, treatment, and complications were searched sepa- 
rately. Articles published in English between January 
1966 and March 1999 on GER in children were searched 
using Ovid and PubMed. Letters, abstracts, editorials, 
case reports, reviews, and articles related to premature 
infants and children with neurological impairments were 
excluded. The search strategies for diagnosis yielded 169 
articles, 129 articles after exclusion criteria were applied, 
while the search strategy for treatment yielded 770 ar- 
ticles. After exclusion criteria were applied, there were 
23 articles related to non-pharmacological treatment (po- 
sitioning and dietary changes), 42 to pharmacological 
treatment (prokinetics and acid-suppressants) and 70 to 
surgical treatment (fundoplication). Searches on specific 
complications of GER yielded the following: 140 before 
and 20 after application of exclusion criteria for apnea 
and apparent life-threatening events; 91 before and 27 
after exclusion criteria for asthma; 18 before and 9 after 
exclusion criteria for eosinophilic esophagitis; and 83 
before and 34 after exclusion criteria for pulmonary dis- 
ease. Subsequently, additional articles were identified 
and reviewed. When the pediatric literature was insuffi- 
cient. the adult literature was also considered. 
Articles were evaluated using published criteria 

(13,14). To evaluate inter-rater reliability, both clinical 
epidemiologists independently reviewed twenty-nine of 
the therapy articles on respiratory complications. Con- 
cordance using the criteria was 48% with all differences 
attributable to case series (Level IIa) and descriptive 
studies (Level 111) evidence. If case series and large case 
reports were considered equivalent, the concordance was 
100%. The Committee based its recommendations on 

integration of the literature review with expert opinion. 
Consensus was achieved through Nominal Group Tech- 
nique, a structured, quantitative method (15). Using the 
methods of the Canadian Preventive Services Task Force 
(16), the quality of evidence of each of the recommen- 
dations made by the GER Guideline Committee was de- 
termined and is summarized in the Appendix. 
In the following sections we examine the effectiveness 

of diagnostic tests and treatment modalities commonly 
utilized for the management of GERD. Subsequent sec- 
tions indicate how those interventions can be applied to 
various clinical situations in the infant and older child. 

3. Diagnostic Approaches 

Although many tests have been used for the diagnosis 
of GER, few objective studies compare the various di- 
agnostic approaches. More importantly, it is not known 
whether tests can predict when an individual patient will 
improve with either medical or surgical therapy for 
GERD. A test may be useful to document the occurrence 
of GER, to detect complications of GER, to establish a 
causal relationship between GER and symptoms, to 
evaluate therapy or to exclude other causes of symptoms. 
Since each test is designed to answer a particular ques- 
tion, it is valuable only when used in the appropriate 
clinical situation. 

3.1 History and Physical Examination 

A review of the medical literature found no reports 
comparing the history and physical examination to diag- 
nostic tests. In two pediatric studies of persistent GER 
there was no relationship between symptoms and the 
presence of esophagitis (17,18). Nonetheless, based upon 
expert opinion, in most infants with vomiting and most 
older children with regurgitation and heartburn, a history 
and physical examination are sufficient to reliably diag- 
nose GER, recognize complications, and initiate man- 
agement. 

3.2 Barium Contrast Radiography 

The upper gastrointestinal (GI) series is useful to de- 
tect anatomic abnormalities, such as pyloric stenosis, 
malrotation, hiatal hernia and esophageal stricture. When 
compared to esophageal pH monitoring, the upper GI 
series is neither sensitive nor specific for the diagnosis of 
GER. The sensitivity, specificity and positive predictive 
value of the upper GI series range from 31% to 86%, 
21% to 83%, and 80% to 82% respectively when com- 
pared to esophageal pH monitoring (19-24). The brief 
duration of the upper GI series results in false negative 
results, while the frequent occurrence of non- 
pathological reflux results in false positive results. Thus, 
the upper GI series is not a useful test to reliably deter- 
mine the presence or absence of GER. 
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3.3 Esophageal pH Monitoring 

Esophageal pH monitoring, used widely as an index of 
esophageal acid exposure, measures the frequency and 
duration of episodes of acid reflux (25). The test is per- 
formed by the transnasal placement of a microelectrode 
into the lower esophagus, which measures and records 
intraesophageal pH. Most clinicians utilize computerized 
devices that record intraesophageal pH every 4 to 8 sec- 
onds (26,27). Computerized analysis calculates the num- 
ber and duration of reflux episodes (28). An episode of 
acid reflux is usually defined as esophageal pH <4 for a 
specified minimum duration, usually 15 to 30 seconds 
(29). 
The recording device, diet, position and activity dur- 

ing the study affect the measurement of esophageal pH. 
Location of the probe sensor also affects the results; the 
distal esophagus is normally exposed to more acid than 
the proximal esophagus. There is technical and biologi- 
cal variability on sequential 24-hour pH monitoring stud- 
ies, but this variability appears to affect the interpretation 
of results in only a small number of patients (30-32). 
Abbreviated studies of fewer than 12 hours are less re- 
producible than longer studies (33,34). 
Asymptomatic episodes of acid reflux occur in normal 

infants, children, adolescents and adults. In a study of 
509 normal infants, 0 to 11 months of age, there were 3 1 
+ 21 episodes of acid reflux per day; the upper limit of 
normal was 73 episodes daily (2). In three studies of 48 
children, 0 to 9 years of age, the mean upper limit of 
normal was 25 daily (29,35,36) and in 50 normal adults 
it was 45 daily (37). The mean upper limit of normal for 
the number of episodes of acid reflux lasting 5 minutes 
or longer was 9.7 in infants, 6.8 in children and 3.2 in 
adults. The percentage of the total time that the esopha- 
geal pH is <4, also called the reflux index, is considered 
the most valid measure of reflux because it reflects the 
cumulative exposure of the esophagus to acid. The mean 
upper limit of normal of the reflux index was 11.7% in 
infants 0 to 11 months (2), 5.4% in children 0 to 9 years 
old (29,35,36), and approximately 6% in 432 normal 
adults (38). These studies indicate that acid reflux is a 
physiologic process that is more common in normal in- 
fants in the first year of life than it is in normal older 
children and adults. Based on the above studies, it is 
recommended that the upper limit of normal of the reflux 
index be defined as up to 12% in the first year of life and 
up to 6% thereafter. 
The presence of endoscopic and histopathological 

esophagitis is strongly associated with abnormal esoph- 
ageal pH monitoring. In pediatric patients with endo- 
scopic esophagitis (ulcerations or erosions) or biopsy 
proven esophagitis, approximately 95% will have an ab- 
normal reflux index (39-41). However, not all patients 
with GER have esophagitis. In the selected populations 
of patients reported, esophagitis is present in 50% of 
patients with positive esophageal pH monitoring studies 

(39-41) and the severity of esophagitis does not correlate 
with the reflux index (42). Proximal esophageal and pha- 
ryngeal pH monitoring have not been proven to be more 
useful than lower esophageal pH monitoring alone for 
determining which patients are at risk for upper airway 
complications of GER (3,43,44). 
Esophageal pH monitoring can be used to detect ab- 

normal acid reflux in selected clinical situations. Esoph- 
ageal pH monitoring can determine if a patient's symp- 
tom is temporally associated with acid reflux by calcu- 
lating the symptom index. The symptom index is the 
ratio of the number of episodes of a symptom (e.g., heart- 
burn) that occur concurrent with acid reflux divided by 
the total number of episodes of that symptom. In adults, 
symptom index scores 20.5 suggest a relationship be- 
tween heartburn and gastroesophageal reflux; in these 
cases, symptoms have successfully been controlled with 
acid suppression therapy (45). One study using the symp- 
tom index in infants compared behavior with episodes of 
acid reflux (46). Esophageal pH monitoring is also useful 
to assess the adequacy of the dosage of acid suppression 
therapy in children being treated with a proton pump 
inhibitor (47) and may be useful to determine if a patient 
may be at increased risk for airway complications of 
GER. For example, approximately 60% of children with 
asthma, poorly responsive to conventional treatment, had 
abnormal esophageal pH monitoring studies (48-50). 
Esophageal pH monitoring does not detect non-acidic 

reflux episodes such as occur post-prandially in infants. 
In some patients, esophageal pH monitoring may be 
within the range of normal but brief episodes of GER 
may cause complications such as ALTE, cough or aspi- 
ration pneumonia. 
In summary, esophageal pH monitoring is a valid and 

reliable measure of acid reflux. Esophageal pH monitor- 
ing establishes the presence of abnormal acid reflux, to 
determine if there is a temporal association between acid 
reflux and frequently occurring symptoms, and to assess 
the adequacy of therapy in patients who do not respond 
to treatment with acid suppressants 

3.4 Endoscopy and Biopsy 

Endoscopy enables both visualization and biopsy of 
the esophageal epithelium. Endoscopy and biopsy can 
determine the presence and severity of esophagitis, stric- 
tures and Barrett's esophagus, as well as exclude other 
disorders, such as Crohn's disease, webs and eosinophil- 
ic or infectious esophagitis. A normal appearance of the 
esophagus during endoscopy does not exclude histopath- 
ological esophagitis. The subtle mucosal changes of er- 
ythema and pallor may be observed in the absence of 
esophagitis (1 8,42,5 1). Endoscopic visualization of 
esophageal erosions or ulceration correlates with histo- 
pathological esophagitis, but the severity of endoscopic 
and histopathological changes may not correlate since 
the lesion can be patchy and biopsies sample only a small 
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portion of the mucosal surface. Endoscopic grading sys- 
tems for the severity of erosive esophagitis, such as the 
Los Angeles criteria (52), have not yet been validated in 
pediatric patients but may provide more uniform defini- 
tions of severity, if applied. Other findings, such as the 
presence of vertical lines (53) also correlate with histo- 
hathological esophagitis in children. Because there is a 
poor correlation between endoscopic appearance and his- 
topathology, esophageal biopsy is recommended when 
diagnostic endoscopy is performed. 
In normal infants and children, eosinophils and neu- 

trophils are not present in the esophageal epithelium 
(40,54). Basal zone hyperplasia (>20% to 25% of total 
epithelial thickness) and increased papillary length 
(>50% to 75% of epithelial thickness) have been found 
to correlate with increased acid exposure (40,55). The 
available pediatric data suggest that intraepithelial eo- 
sinophils or neutrophils as well as morphometric mea- 
sures of basal cell layer thickness and papillary height 
are valid indicators of reflux eso~hagitis; It has been 
proposed that a high number of eos'lnoihils in the esoph- 
ageal epithelium (>7 to 24 per high power field) suggest 
the diagnosis of eosinophilic esophagitis (56,57). 

3.5 Scintigraphy 
A nuclear scintiscan is performed by the oral ingestion 

or instillation of technetium-labeled formula or food into 
the stomach. The areas of interest, the stomach, esopha- 
gus and lungs, are scanned for evidence of GER and 
aspiration. unlike esophageal pH monitoring, the nuclear 
scan can demonstrate reflux of non-acidic gastric con- 
tents. Scintigraphy also provides information about gas- 
tric emptying, which may be delayed in children with 
GERD (58-60). However, a lack of standardized tech- 
niques and the absence of age-specific normative data 
limit the value of this test. Episodes of aspiration may be 
detected during a one-hour study or on images obtained 
up to 24 hours after the feeding is administered (61). A 
negative test does not exclude the possibility of infre- 
quently occurring aspiration (62). 
The reported sensitivity and specificity of the nuclear 

scan for the diagnosis of GER are 15% to 59% and 83% 
to loo%, respectively, when compared to esophageal pH 
monitoring (19,63-65). This lack of correlation most 
likely reflects the difference in techniques of the two 
tests: Scintigraphy measures both acid and non-acid re- 
flux in the initial postprandial period, whereas esopha- 
geal pH monitoring measures acid reflux for prolonged 
periods up to 24 hours and protocols used for analysis 
often exclude the postprandial recording times (64,66). 
The role of nuclear scintigraphy in the diagnosis and 
management of GERD in infants and children is unclear. 

3.6 Empiric Therapy 
A trial of time-limited medical therapy for GER is 

useful for determining if GER is causing a specific 

symptom. Empiric therapy is widely used (67) but has 
not been validated for any symptom presentation in pe- 
diatric patients. Empiric treatment trials with omeprazole 
have been reported for cough (68,69), heartburn (70,71), 
non-cardiac chest pain (72) and dyspepsia (73) in adult 
patients. 

4. Treatment Options 

Treatment options are classified as lifestyle changes 
and pharmacological or surgical therapies. Lifestyle 
changes for infants include alterations in formula com- 
position and sleep positioning. Lifestyle changes in ado- 
lescents include dietary modifications, altered sleep po- 
sition, weight reduction and smoking cessation (74). 
Medications buffer gastric acid, reduce gastric acid se- 
cretion or alter gastrointestinal motility. Surgical therapy 
includes operative techniques that reduce or eliminate 
GER. 

4.1 Lifestyle Changes 

4.1.1 Feeding Changes in Infants. In most infants, 
symptoms of GER do not decrease when there is a 
change from one milk formula to another. However, a 
subset of infants with vomiting has cow's milk protein 
allergy (75). In these infants, elimination of cow's milk 
protein from the diet resulted in decreased vomiting 
within 24 hours. Two successive, blind challenges cor- 
roborated the diagnosis of cow's milk protein allergy- 
induced vomiting in infants (76,77). A similar study 
found that IgG anti-IS-lactoglobulin, a major antigenic 
determinant in cow's milk, was present in infants allergic 
to cow's milk protein with symptom reduction following 
the elimination of cow's milk (78,79). There is, there- 
fore, evidence to support a one to two week trial of a 
hypoallergenic formula in formula fed infants with vom- 
iting. There are no studies that evaluate the therapeutic 
value of a soy-protein formula for this indication, nor are 
there studies that evaluate whether sensitization to soy 
proteins causes vomiting. Similarly, there are no studies 
that examine whether sensitization to maternal dietary 
proteins passed into human breast milk leads to vomiting 
in breast fed infants. The role of breast feeding versus 
formula feeding in the treatment of GERD is uncertain. 
One study (80) measured esophageal acidification in 
breast-fed and formula-fed healthy term neonates aged 2 
to 8 days during various sleep states. During active sleep, 
but not other sleep states, formula fed infants had an 
increased number of reflux episodes and increased 
esophageal acid exposure compared to breast fed infants. 
Milk-thickening agents do not improve reflux index 

scores (8 1,82) but do decrease the number of episodes of 
vomiting (81-83). In the United States of America 
(USA), thickening is usually achieved with the addition 
of rice cereal to formula (83). When thickening an infant 
formula with a caloric density of 20 kcal per ounce, the 
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addition of one tablespoonful of rice cereal per ounce of 
formula increases the caloric density to approximately 34 
kcal per ounce, whereas the addition of one tablespoon- 
ful of rice cereal per two ounces of formula increases the 
caloric density to approximately 27 kcal per ounce. 
When formula is thickened it is necessary to cross-cut 
the nipple to allow for adequate flow. Thickened formula 
may increase coughing during feedings (84). Newer for- 
mulas that contain carob flour or locust bean gum as 
thickening agents are now available in Europe. These 
formulas have been reported to decrease vomiting and 
esophageal acid exposure when compared with unthick- 
ened formula (85) and formula thickened with rice cereal 
(86). A formula with added rice starch is now available 
in the USA and Canada but there are no published stud- 
ies regarding its efficacy for the treatment of GERD in 
infants. 
Infants who are underweight due to GERD may gain 

weight when the caloric density of their feedings is in- 
creased. Some infants require more aggressive interven- 
tion such as overnight nasogastric tube feeding to pro- 
mote weight gain (87). Rarely, patients require nasoje- 
junal tube feeding to promote growth and prevent 
vomiting or aspiration. Although these approaches to 
therapy of GERD are widely utilized, there are no con- 
trolled studies comparing these treatment approaches to 
pharmacological or surgical treatments. 
4.1.2 Positioning Therapy for Infants. Esophageal 

pH monitoring has demonstrated that infants have sig- 
nificantly less GER when placed in the prone position 
than in the supine position. In a study of 79 infants and 
children (1 1.6 ? 27 months old) with symptomatic GER, 
the reflux index during sleep was 24% in the supine 
position and 8% in the prone position (88). In a study of 
60 asymptomatic newborns (I  to 10 days old) kept in one 
position for 17 hours, the reflux index was 5% when 
supine and 1% when prone (89). In a randomized cross- 
over design study of 24 infants <5 months of age, each 
infant was evaluated in each of four positions (prone, 
supine, left, right) in both horizontal and 30 degree up- 
right positions. The reflux index was significantly higher 
in the supine (15%) than in the prone (7%) position (90). 
There is conflicting evidence whether there is less reflux 
in infants placed prone at a 30-degree angle compared to 
prone flat (88-91). The amount of reflux is similar in the 
supine 30-degree angle and in the supine flat positions 
(88,90). The prone position is superior to semi-supine 
positioning in an infant seat, which exacerbates GER 
(92). 
One sudy of 60 asymptomatic newborns showed simi- 

lar reflux in the left, right and supine positions, which 
was more reflux than in the prone position (89). In con- 
trast, in a study of 24 infants <5 months old, the left side 
position was similar to the prone position and led to less 
reflux than the right side and supine positions (90). In 
adults reflux occurs less often in the left lateral decubitus 

(left side down) than in the right lateral decubitus (right 
side down) position (93,94). 
Prone positioning has been recommended for the treat- 

ment and prevention of GER in infants. However, this 
advice conflicts with the recent recognition that prone 
positioning is associated with a higher rate of the sudden 
infant death syndrome (SIDS). The Nordic epidemiologi- 
cal SIDS study demonstrated that the odds ratio of SIDS 
mortality was 13.9 for the prone position and 3.5 for the 
side position when compared to the supine position (95). 
Another study demonstrated that the SIDS mortality per 
1000 live births was 4.4 in the prone position and <0.1 
for the non-prone position (96). In California the SIDS 
rate declined from 1.2 to 0.7 per 1000 live births after a 
public health campaign to promote back sleeping (97). 
Evidence suggests that universal use of the supine posi- 
tion would likely markedly reduce SIDS (98). The side 
position appears to be unstable, because infants turn dur- 
ing sleep from side to prone. Prone sleeping results in 
longer unintempted sleep periods, and supine sleeping 
in more arousability, frequent awakening and crying dur- 
ing the night. 
In view of the recent evidence describing the success- 

ful prevention of SIDS with supine positioning, it is now 
appropriate to modify the earlier advocacy of prone po- 
sitioning for GERD. In infants from birth to 12 months 
with GERD, the risk of SIDS generally outweighs the 
potential benefits of prone sleeping. Therefore, consis- 
tent with the new recommendations of the American 
Academy of Pediatrics, non-prone positioning during 
sleep is recommended (99). Supine positioning confers 
the lowest risk for SIDS and is preferred. Prone posi- 
tioning is acceptable while the infant is awake, particu- 
larly in the postprandial period. Prone positioning during 
sleep is only considered in unusual cases where the risk 
of death from complications of GER outweighs the po- 
tential increased risk of SIDS. When prone positioning is 
necessary, it is particularly important that parents be ad- 
vised not to use soft bedding, which increases the risk of 
SIDS in infants placed prone (odds ratio 1.7) (100,101). 
The efficacy of positioning therapy in children older 

than one year has not been studied. It is likely that there 
is a benefit to left side positioning and elevation of the 
head of the bed, as in adults (102-104). 
4.1.3 Lifestyle Changes in Children and 

Adolescents. Lifestyle changes are often recommended 
to adults with gastroesophageal reflux. These include di- 
etary modification, avoidance of alcohol, weight loss, 
and cessation of smoking. Most of the studies investi- 
gating these factors have been performed in adults; thus, 
their applicability to children remains indeterminate. A 
review of the pediatric and adult literature may be sum- 
marized as follows. The current evidence does not sup- 
port a recommendation to decrease fat intake to treat 
GER (105-112). However, the limited evidence avail- 
able supports the recommendation that children and ado- 
lescents with GERD avoid caffeine, chocolate and spicy 
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foods that provoke symptoms (1 13-124). Similarly there 
is evidence that obesity, exposure to tobacco smoke and 
alcohol are associated with GER (125-148). It is not 
known whether lifestyle changes have an additive benefit 
in patients receiving pharmacological therapy. 

4.2 Pharmacological Therapies 

The purpose of the two major pharmacological treat- 
ments for GERD, acid suppressants and prokinetic 
agents, is to reduce the amount of acid refluxate to which 
the esophagus or respiratory tract is exposed, thereby 
preventing symptoms and promoting healing. The aim of 
acid suppressants is to reduce esophageal acid exposure 
by either neutralizing gastric acid or decreasing secre- 
tion. The aim of prokinetic agents is to reduce the 
amount of refluxate by improving contractility of the 
body of the esophagus, increasing pressure in the lower 
esophageal sphincter, decreasing the frequency of tran- 
sient lower esophageal sphincter relaxations and accel- 
erating gastric emptying. 
Studies of pharmacological therapies for the treatment 

of GERD in children are difficult to compare because of 
heterogeneous patient populations, variable drug doses 
and duration of therapy, and a lack of standard outcome 
variables. The majority of studies published to date have 
used two outcome assessments: symptom responses and 
change in results of esophageal pH monitoring. Many 
studies are confounded by multiple treatments including 

lifestyle changes and other drugs. For purposes of this 
guideline, double blind single drug studies or random- 
ized comparison studies of pharmacological therapies 
were reviewed. When no such studies were available, 
other studies were considered. Recommended drug doses 
and the common adverse effects of these medications are 
listed in Table 2. 
4.2.1 Acid Suppressants. Acid suppressants act to de- 

crease esophageal acid exposure by reducing the quantity 
of gastric acid. The antisecretory agents, histamine-2 re- 
ceptor antagonists (H2RAs) and proton pump inhibitors 
(PPIs), reduce the secretion of gastric acid, whereas ant- 
acids neutralize gastric acid. Because of their superior 
efficacy and convenience, antisecretory agents have 
largely superceded antacids and surface agents in the 
treatment of GERD. Generally PPIs produce a greater 
reduction in acid secretion and have a longer duration of 
action than H2RAs. 
4.2.1.1 Histamine-2 Receptor Antagonists. H2RAs act 

to decrease acid secretion by inhibiting the histamine-, 
receptor on the gastric parietal cell. In one study in in- 
fants ranitidine treatment, 2 mg per kg per dose BID, 
reduced by 44% the duration that gastric pH was <4, and 
with TID dosing the reduction was 90% (149). Raniti- 
dine 5 mgfkg per dose orally has been shown to increase 
gastric pH for 9 to 10 hours in infants (150). Tolerance to 
intravenous ranitidine and escape from its acid inhibitory 
effect within six weeks has been observed (15 1). 
Numerous randomized controlled trials in adults have 

demonstrated that cimetidine, ranitidine and famotidine 

TABLE 2. Drugs demonstrated to be effective in gastroesophageal rejlux disease 

Type of medication Recommended oral dosage Adverse effectslprecautions 

Histamine, receptor antagonists 
Cimetidine 40mgkglday divided TID or QID (adult 

dose: 800-1200 mgldose BID or TID) 

Nizatidine 

Ranitidine 

10 mg/kg/day divided BID. (adult dose: 
150 mg BID or 300 mg qhs) 

5 to 10 mgkglday divided TID (Adult 
dose: 300mg BID) 

Famotidine 1 mgkglday divided BID (adult dose: 20 
mg BID) 

Proton pump inhibitors 
Omeprazole 1.0 mgkglday divided qd or BID (adult 

dose 20 mg qd) 
Lanzoprazole No pediatric dose available (adult dose: 

15-30 mg qd) 
Pantoprazole No pediatric dose available. (adult dose: 

40 mg qd) 
Raheprazole No pediatric dose available (adult dose: 

20 mg qd) 
Prokinetic 
Cisapride 0.8 mgkglday divided QID. (adult dose: 

10-20 mg QID) 

rash, bradycardia, dizziness, nausea, vomiting, hypotension, gynecomastia, 
reduces hepatic metabolism of theophylline and other medications, 
neutropenia, thrombocytopenia, agranulocytosis, doses should be decreased 
with renal insufficiency 

headaches, dizziness, constipation, diarrhea, nausea, anemia, urticaria, doses 
should be decreased with renal insufficiency 

headache, dizziness, fatigue, irritability, rash, constipation, diarrhea, 
thrombocytopenia, elevated transarninases, doses should be decreased with 
renal insufficiency 

headaches, dizziness, constipation, diarrhea, nausea, doses should be decreased 
with renal insufficiency 

headache, diarrhea, abdominal pain, nausea, rash, constipation, vitamin B12 
deficiency 

headache, diarrhea, abdominal pain, nausea, elevated transaminase, 
proteinuria, angina, hypotension 

headache, diarrhea, abdominal pain, nausea 

headache, diarrhea, abdominal pain, nausea 

rare cases of serious cardiac arrhythmia (FDA recommends ECG before 
administration) 

beware of drug interactions 
do not use in patients with liver, cardiac or electrolyte abnormalities (FDA 
recommends K+, Ca++, Mg++ and creatinine before administration) 
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are superior to placebo for relief of symptoms and heal- 
ing of esophageal mucosa (152-154). However, the ef- 
ficacy of H2RAs is much greater for mild esophagitis 
than for severe esophagitis (155). One randomized pla- 
cebo-controlled trial in infants and children with erosive 
esophagitis demonstrated the efficacy of H2RA therapy 
(156) in 32 children who received either cimetidine 30- 
40 mgkg per day or placebo. The cimetidine treated 
group had significant improvement in clinical and histo- 
pathology scores, but there was no improvement in the 
placebo group. Another randomized placebo controlled 
study in 24 children with mild to moderate esophagitis 
demonstrated that nizatidine 10 mgkg per day was more 
effective than placebo for the healing of esophagitis and 
symptom relief (157). There are case series that provide 
additional support for the efficacy of H2RAs in infants 
and children (158-161). Although no randomized con- 
trolled studies in children demonstrate the efficacy of 
ranitidine or famotidine for the treatment of esophagitis, 
expert opinion is that these agents appear to be as effec- 
tive as cimetidine and nizatidine. 
4.2.1.2 Proton Pump Inhibitors. Proton pump inhibi- 

tors (PPIs), the most effective acid suppressant medica- 
tions, covalently bond and deactivate the H+, K+ 
-ATPase pumps (1 62). To be activated PPIs require acid 
in the parietal cell canaliculus, and they are most effec- 
tive when the parietal cell is stimulated by a meal fol- 
lowing a fast (162). Optimal effectiveness is achieved 
when the PPI is administered one-half hour before 
breakfast so that peak plasma concentrations coincide 
with the mealtime. If given twice daily, the second dose 
is best administered one-half hour before the evening 
meal. Concomittant administration of H2RAs can inhibit 
efficacy. A steady state of acid suppression is not 
achieved for several days. There are limited data on the 
pharmacology of PPIs in infants and children. In one 
study, doses of omeprazole of 10 to 60 mg (0.7 to 3.3 
mgkg) daily were required to normalize esophageal pH 
monitoring, and a starting dose of 0.7 mgtkg per day was 
recommended (47). In other case series reporting suc- 
cessful omeprazole treatment of esophagitis, doses of 0.5 
or 0.6 mgkg daily were administered for 6 to 13 weeks 
(163-166). 
Numerous randomized controlled trials in adults have 

demonstrated that PPIs are superior to H2RAs in reliev- 
ing symptoms and healing esophagitis (152). PPIs are 
effective in patients with esophagitis refractory to high- 
dose H2RA therapy (167,168), and are more effective 
than H2RAs in maintaining remission of erosive esoph- 
agitis (169). There are currently no reported placebo con- 
trolled trials of PPIs in infants or children. However, one 
randomized controlled trial of 25 infants and children 
with reflux esophagitis found comparable effectiveness 
of omeprazole (40 mg per 1.73 m2 surface area) and very 
high dose ranitidine (20 mgkglday) in reducing symp- 
toms and improving histopathology and esophageal pH 
monitoring (170). In addition, in multiple case series of 

pediatric patients refractory to previous treatment regi- 
mens including H2RAs, omeprazole appeared to be 
highly effective in the treatment of severe esophagitis, 
resulting in both symptomatic and endoscopic improve- 
ment while on treatment (47,163-166). Other proton 
pump inhibitors, lansoprazole, pantoprazole and rabepra- 
zole, have been introduced recently but studies of their 
efficacy in infants and children have not yet been re- 
ported. Esophageal pH monitoring can be performed to 
assess the adequacy of the dosage but target values for 
either esophageal acid exposure or gastric p~ that assure 
therapeutic efficacy are not known. Long term safety 
studies in adults treated with omeprazole for a mean of 
6.5 years (range 1.4 to 11.2 years) show omeprazole is 
highly effective and safe for the control of reflux esoph- 
agitis in adults (171). Despite omeprazole therapy, 12% 
of the patients who did not have Barrett's esophagus at 
baseline developed Barrett's metaplasia during follow- 
up. Similar studies of the efficacy and safety of long term 
treatment have not been performed in pediatric patients. 
One approach to acid reducing therapy, called step-up 

therapy, is to begin treatment with an H2RA at standard 
dosage, following with a PPI at standard dosage and then 
a PPI at higher dosage if necessary to achieve improve- 
ment (47). An alternative approach, called step-down 
therapy, is to begin treatment with a PPI at higher dosage 
to achieve improvement, following with a PPI at stan- 
dard dosage and then an H2RA to maintain improvement. 
Studies in adults indicate that the step-down approach 
may be more cost effective (171) and has been recom- 
mended in a recently published evidence-based guideline 
for adult patients (172), but there are no published stud- 
ies comparing these two strategies in children. 
The current evidence supports the recommendation to 

use antisecretory therapy for the treatment of reflux 
esophagitis. The effectiveness of acid reducing therapy 
for other manifestations of GERD is not well docu- 
mented in children. However, since these agents reduce 
esophageal acid exposure they are likely to be a useful 
treatment of GER-related respiratory disorders (see sec- 
tions 5.5 to 5.9). 
4.2.1.3 Antacids. The aim of antacids, which act by 

neutralizing gastric acid, is to reduce esophageal acid 
exposure and thereby reduce symptoms of heartburn, al- 
leviate esophagitis and prevent acid-triggered respiratory 
symptoms. Intensive high-dose antacid therapy (magne- 
sium hydroxide and aluminum hydroxide; 700 
mmoY1.73 m2lday) has been shown to be as effective as 
cimetidine for the treatment of peptic esophagitis in chil- 
dren aged 2 to 42 months (173,174). However, treatment 
with aluminum-containing antacids significantly in- 
creases plasma aluminum levels in infants (175,176). 
Plasma aluminum levels measured in infants receiving 
these agents approach levels previously noted to cause 
osteopenia, microcytic anemia, and neurotoxicity in pe- 
diatric patients (177-179). There are no published stud- 
ies evaluating the efficacy or safety of commercially 

J Pediatr Gastroenterol Nutr, Vol. 32, Suppl. 2, 2001 



PEDIATRIC GE REFLUX CLINICAL PRACTICE GUIDELINES SII 

available antacids containing either magnesium hydrox- 
ide alone or calcium carbonate. Antacid therapy is com- 
monly used for the short-term relief of intermittent 
symptoms of GER in children and adolescents. Although 
there appears to be little risk to this approach, it has not 
been formally studied. Because more convenient and 
safe alternatives are available, chronic antacid therapy is 
generally not recommended. 
4.2.2 Prokinetic Therapy. Transient lower esophage- 

al sphincter relaxations, which are prolonged relaxations 
unaccompanied by a swallow, are considered the most 
important pathophysiological mechanism of GER. Other 
mechanisms are free reflux and strain-induced reflux, 
when abdominal pressure exceeds the pressure of the 
lower esophageal sphincter. Although prokinetic agents 
appear to increase lower esophageal sphincter pressure, a 
number of studies have failed to demonstrate that proki- 
netic agents reduce the frequency of episodes of acid 
reflux, suggesting that they do not reduce the frequency 
of transient relaxations of the lower esophageal sphinc- 
ter. The rationale for prokinetic therapy in the treatment 
of GERD is based on evidence it enhances esophageal 
peristalsis and accelerates gastric emptying. 
Since regurgitation and vomiting are common symp- 

toms in infants and children with reflux, even in the 
absence of erosive esophagitis, prokinetic agents may 
have a special role in the treatment of GER in infants and 
children with conditions where acid suppressants are un- 
likely to be helpful. Double blind single drug studies and 
randomized comparison studies of cisapride, metoclo- 
pramide, bethanecol and domperidone have been per- 
formed in infants and children with GER. Cisapride ap- 
pears to be a marginally effective prokinetic agent for the 
treatment of GERD, whereas the effectiveness in chil- 
dren of other prokinetic agents is unproven. 
Cisapride is a mixed serotonergic agent that facilitates 

the release of acetylcholine at synapses of the myenteric 
plexus. Six randomized controlled trials of cisapride 
therapy in infants less than two years of age have dem- 
onstrated improvement in symptoms or esophageal pH 
monitoring or both when compared to placebo (180- 
185). Modest improvement in clinical symptoms, with a 
reduction in the frequency and volume of vomiting, has 
been reported in four of five studies where duration of 
therapy was at least four weeks (1 80-1 82,184,186). Im- 
provement occurred more often in infants who regurgi- 
tated or vomited after every meal or more than six times 
daily (182,184,186). One study reported complete reso- 
lution of vomiting in less than 20 percent of treated in- 
fants (182). In all studies a significant percentage of pa- 
tients receiving placebo also improved, and in one study 
vomiting resolved in 14 percent of placebo-treated pa- 
tients (182). 
Randomized controlled trials using prolonged esoph- 

ageal pH monitoring have demonstrated that cisapride 
therapy is superior to placebo in reducing esophageal 
acid exposure and enhancing esophageal acid clearance 

following reflux. All studies reported statistically signifi- 
cant improvement compared to baseline measurements 
of one or more of the following parameters: reflux index 
(percentage of the time that esophageal pH was less than 
4), mean duration of reflux episodes, and number of 
episodes longer than 5 minutes (1 80-1 87). Cisapride im- 
proved symptom scores, esophageal histopathology, and 
pulmonary function in patients with reflux esophagitis 
and respiratory complications (50,180,18 1). This may be 
due to reduced esophageal acid exposure and enhanced 
esophageal acid clearance. 
Metoclopramide is an antidopaminergic agent with 

cholinomimetic and mixed serotonergic effects. In adults 
the effects of metoclopramide on esophageal motility 
and clinical efficacy have been equivocal (188) and the 
addition of metoclopramide to ranitidine therapy for 
treatment of GERD resulted in no better efficacy and 
increased the number of adverse events (189). Four ran- 
domized controlled studies of at least two weeks duration 
on the efficacy of metoclopramide in the treatment of 
GER in children have been reported. Two of four studies 
reported a decrease in the frequency and volume of vom- 
iting (190,191), whereas in two other studies metoclo- 
pramide was no better or worse than placebo (192,193). 
The reported effects on esophageal pH monitoring of 
acute and steady-state dosing of metoclopramide have 
also been contradictory, with both positive (1 87,194,195) 
and negative results (192,193,196). Adverse effects of 
metoclopramide, which are not uncommon, include cen- 
tral nervous system complications such as parkinsonian 
reactions and tardive dyskinesia, which may be irrevers- 
ible (197). 
Bethanechol, a direct cholinergic agonist, has been 

studied in two controlled trials of 6 weeks duration. In 
one study bethanechol was superior to placebo in reduc- 
ing the frequency and volume of vomiting, but prolonged 
esophageal pH monitoring was not performed (198). The 
other study, which compared bethanechol to antacids, 
found no difference between the two treatments in clini- 
cal outcome or esophageal pH monitoring (199). Of three 
reports regarding domperidone therapy, one study found 
improvement in both clinical symptoms and pH score 
following two weeks of therapy (191), while two studies 
reported no improvement in either outcome measure fol- 
lowing four and eight weeks of therapy (200,201). 
In conclusion, there is evidence to support the use of 

cisapride when a prokinetic is indicated for the treatment 
of GERD in infants and children. However, because of 
concerns about the potential for serious cardiac arrhyth- 
mias in patients receiving cisapride, appropriate patient 
selection and monitoring as well as proper use, including 
correct dosage and avoidance of co-administration of 
contraindicated medications, are important (202). De- 
spite these concerns, the use of cisapride can be consid- 
ered for the treatment of selected infants with vomiting 
and poor weight gain, ALTE or asthma who have failed 
lifestyle and antisecretory therapy. In some children over 
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2 years of age with asthma or with recurrent vomiting 
that is adversely affecting lifestyle cisapride therapy may 
also be considered. Cisapride recently was withdrawn 
from the USA market due to these safety concerns and 
therefore in order to receive cisapride patients must be 
enrolled in a limited access protocol that requires re- 
peated venipuncture and electrocardiograms, making the 
use of cisapride a less practical option. There is insuffi- 
cient evidence that other prokinetic agents are effective 
in the treatment of GERD in infants and children. 
4.2.3 Surface Agents. Sodium alginate forms a sur- 

face gel that decreases the regurgitation of gastric con- 
tents into the esophagus and protects the esophageal mu- 
cosa. Randomized comparison studies have demon- 
strated conflicting outcomes for both symptoms 
(203,204) and esophageal pH monitoring (205,206). The 
formulation utilized for most published studies is not 
available in the USA. 
Sucralfate gel acts by adhering to peptic lesions, and 

protects the esophageal mucosal surface. In adults su- 
cralfate (1 g po QID) decreases symptoms and promotes 
healing in patients with non-erosive esophagitis (207). 
The only randomized comparison study in children dem- 
onstrated that sucralfate is as effective as cimetidine for 
treatment of esophagitis (208). Sucralfate is an aluminum 
complex, and the potential adverse effects of aluminum 
in infants and children need to be considered. The avail- 
able data are inadequate for determining the safety or 
efficacy of sucralfate in the treatment of GERD in chil- 
dren. 

4.3 Surgical Treatment for GERD 

Surgery is often considered for the child with GERD 
who has persistence of symptoms following medical 
management or who is unable to be weaned from medi- 
cal therapy. The Nissen fundoplication is the most popu- 
lar of the many surgical procedures that have been used. 
Recently experience with laparoscopic procedures has 
been reported. Results and complication rates do not ap- 
pear to vary by procedure. 
The literature concerning surgical treatment of GERD 

in children consists of a large number of descriptive pa- 
pers composed of case series (209-221). The methodol- 
ogy for patient selection and outcome was not always 
well defined. Patients usually had surgery for failed 
medical management. There are no published random- 
ized controlled trials. Because most series extended over 
many years, medical management in earlier patients was 
often limited to life style changes such as positional 
therapy and thickened feedings. Some patients received 
H,RAs but few if any patients received PPIs. Most did 
not receive a prokinetic agent and those that did often 
received metoclopramide. Thus many of the patients did 
not receive optimal medical therapy by today's stan- 
dards. Outcome measures were often vague or unspeci- 

fied. The groups were heterogeneous without adjustment 
for co-morbid conditions. Many (if not most) of the sur- 
gically treated patients were neurologically impaired. A 
variety of surgical procedures were used. The addition of 
a pyloroplasty was variable. The outcome was some- 
times defined by symptoms and at other times by post- 
operative tests. 
Success rates (complete relief of symptoms) from 57% 

to 92% have been repbrted. ~or ta l i ty  related to operation 
in large series has ranged from 0% to 4.7%. Unrelated 
death rates from co-morbid conditions were 0% to 21%. 
The reported overall complication rates have varied be- 
tween 2.2% and 45%. The most commonly reported 
complications include breakdown of the wrap (0.9% to 
13%), small bowel obstruction (1.3% to 11%), gas bloat 
syndrome (1.9% to 8%), infection (1.2% to 9%), atelec- 
tasis or pneumonia (4.3% to 13%), perforation (2% to 
4.3%), persistent esophageal stricture (1.4% to 9%) and 
esophageal obstruction (1.4% to 9%). Other complica- 
tions not reported in enough detail to estimate compli- 
cation rates include dumping syndrome (222,223), inci- 
sional hernia and gastroparesis. Reoperation rates were 
3% to 18.9%. The results of pediatric series of laparo- 
scopic fundoplications suggest that the results and com- 
plication rates are similar to those of the open procedure, 
but hospitalization is shortened (224,225). 
These case series indicate overall favorable outcomes. 

The potential risks, benefits and costs of successful pro- 
longed medical therapy versus surgical therapy havinot 
been well-studied in infants or children with various 
symptom presentations. If chronic esophagitis is the pri- 
mary indication for possible GERD surgery, an upper 
endoscopy with biopsy and prolonged esophageal pH 
monitoring study is recommended to demonstrate con- 
clusively that esophagitis is due to GER, rather than 
other etiologies, such as eosinophilic esophagitis. If air- 
way symptoms are the primary indication for surgery, 
review of diagnostic studies including radiographic stud- 
ies, bronchoalveolar lavage, esophageal pH monitoring 
studies and swallowing studies may all impact on the 
decision to proceed with surgery, which may be benefi- 
cial in somgpatients even when esophageal pH monitor- 
ing is normal (226). 

5. Evaluation and Management of Infants and 
Children with Suspected GERD 

The approach to evaluation and management of in- 
fants and children with GERD depends upon the present- 
ing symptoms or signs. The following sections discuss 
the evidence that supports a relationship between a par- 
ticular clinical disorder and GER in pediatric patients. 
The approach to determining if GER is causing disease 
in a patient and the management of pediatric patients 
with specific symptom presentations is then reviewed. 
Recommendations are based upon the available evidence 
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and the consensus opinion of the GER Guidelines Guide- 
line Committee. 

5.1 Recurrent Vomiting 

The diagnostic challenge for the practitioner is to dis- 
tinguish between vomiting due to GER and vomiting 
caused by other disorders. Numerous disorders can pre- 
sent with recurrent vomiting that mimics GERD (see 
Table 3). Laboratory and radiographic investigation may 
be necessary to exclude other causes of vomiting. The 
infant with recurrent vomiting is discussed separately 
from the older child with recurrent vomiting. 
5.1.1 The Infant with Recurrent Vomiting. In the 

infant with recurrent vomiting, a thorough history and 
physical examination (Table 4), with attention to warn- 
ing signals that suggest other diagnosis (Table 5), is gen- 
erally sufficient to allow the clinician to establish a di- 
agnosis of uncomplicated GER (Figure 1). An upper GI 
series or other diagnostic test is not required unless gas- 
trointestinal obstruction is suspected. Other diagnostic 
tests may be indicated if there are symptoms of poor 
weight gain, excessive crying, irritability, disturbed 
sleep, feeding or respiratory problems. 
5.1.2 The Infant with Uncomplicated GER 

(Figure 1). The classical presentation of uncomplicated 
GER in infants is effortless, painless vomiting in a well 
appearing child with normal growth, often referred to as 
the "happy spitter'. Generally, only parental education, 
reassurance and anticipatory guidance are necessary for 
management of the infant who has uncomplicated GER. 
Parents are advised about potential complications, in- 
cluding poor weight gain, excessive crying, and feeding 
or respiratory problems. Some infants with cow milk 
allergy have symptoms that are indistinguishable from 
GER. Therefore, a one to two week trial of a hypoaller- 
genic formula may be reasonable (section 4.1.1). Thick- 
ening of formula may also be considered as an option for 
therapy. Continuation of supine positioning is recom- 
mended. There is no evidence that pharmacological 
therapy affects the natural history of uncomplicated GER 
in infants. 
Recurrent vomiting due to GER generally decreases in 

frequency over the first year of life and resolves by 12 
months of age (8). If symptoms worsen or do not im- 
prove by 18 to 24 months of age, further evaluation is 
recommended, including an upper GI series and consul- 
tation with a pediatric gastroenterologist is recom- 
mended (see section 5.1.5). 
5.1.3 The Infant with Recurrent Vomiting and 

Poor Weight Gain (Figure 2). The infant with recurrent 
vomiting and poor weight gain is a distinct clinical entity 
that is not to be confused with the happy spitter. While 
the history and physical examination, as well as the de- 
tection of warning signals, is identical to that described 
for the infant with recurrent vomiting (section 5.1. I) ,  the 

TABLE 3. Differential diagnosis of vomiting in infants 
and children 

Gastrointestinal obstruction 
pyloric stenosis 
malrotation with intermittent 
intermittent intussusception 
intestinal duplication 
Hirschsprung disease 
antrallduodenal web 
foreign body 
incarcerated hernia 

volvulus 

Gastrointestinal disorders 
achalasia 
gastroparesis 
gastroenteritis 
peptic ulcer disease 
gastroesophageal reflux 
eosinophilic esophagitisl gastroenteritis 
food allergy or intolerance 
inflammatory bowel disease 
pancreatitis 
appendicitis 

Neurologic 
hydrocephalus 
subdural hematoma 
intracranial hemorrhage 
mass lesion 

Infectious 
sepsis 
meningitis 
urinary tract infection 
pneumonia 
otitis media 
hepatitis 

Metaboliclendocrine 
galactosemia 
hereditary fructose intolerance 
urea cycle defects 
amino and organic acidemias 
congenital adrenal hyperplasia 
maple syrup urine disease 

Renal 
obstructive uropathy 
renal insufficiency 

Toxic 
lead 
iron 
Vitamin A or D 
medications (ipecac, digoxin, theophylline, 

Cardiac 
congestive heart failure 

finding of growth failure is a crucial factor that alters 
clinical management. No well-controlled studies of di- 
agnostic or therapeutic strategies for these infants are 
available, and the following approach is based on expert 
opinion. Other causes of poor weight gain are first con- 
sidered. It is recommended that the adequacy of calories 
being offered and ingested be assessed, by careful evalu- 
ation of the dietary history, approach to formula prepa- 
ration and effectiveness of swallowing. If problems are 

J Pediatr Gastroenterol Nutr, Vol. 32, Suppl. 2, 2001 



NORTH AMERICAN SOCIETY FOR PEDUTRIC GASTROENTEROLOGY AND NUTRITION 

TABLE 4. History in the child with suspected 
gastroesophageal rejlux disease 

Feeding history 
Amountt'frequency (overfeeding) 
Type (preparation errors) 
Changes 
Positionburping 
Behavior during feedings 
choking, gagging, coughing, arching 
discomfort, feeding refusal 

Pattern of vomiting 
Frequencylamount 
Painful 
Forceful 
Hematemesis 
Association with fever, lethargy, diarrhea 

Past medical history 
Prematurity 
Growth and development ( MR/CP/Dev Delay) 
Swery  
Hospitalization 
Newborn screen (galactosemia, maple sugar urine disease, 
congenital adrenal hyperplasia) 

Recurrent illness (crouplstridor, pneumonia, wheeze, hoarseness, 
excessive fussinesslcrying, hiccups) 

Apnea 
Inadequate weight gain 

Psycho-social history 
Stress 

Family history 
Significant Illness 
GI (familial pattern to obstructive disorders, celiac) 
Other (metabolic, allergy) 

Growth chart 
Length, weight 
Head circumference 

Warning signs (see Table 5) 

identified, these are addressed such that adequate caloric 
intake is assured. Parents may need to be instructed to 
not limit formula intake. If problems are identified and 
ameliorated, close follow-up will determine if further 

TABLE 5. Warning signals in the vomiting infant 

Bilious vomiting 
GI bleeding: hematemesis, hematochezia 
Forceful vomiting 
Onset of vomiting after 6 months of life 
Failure to thrive 
Diarrhea 
Constipation 
Fever 
Lethargy 
Hepatosplenomegaly 
Bulging fontanelle 
Macrolmicrocephaly 
Seizures 
Abdominal tenderness, distention 
Genetic disorders (eg: Trisomy 21) 
Other chronic disorders (eg: HIV) 

Histoly and physical exam P ayes wamlng signals? ,". 

. Uncomplicated infantile GER 
'Happy spiuer i. 

NO tests 
Education : 

Warning signals . Reassurance . Consider : 
.Thickened formula 
Hypoallergenlc formula 

+ 
j . Consultation Pediatric GI j , Revlew previous management 
I .Consider : 
/ . EGD + biopsy 
I .Upper GI series . Esophawl pH monitoring 1 
! -Add suppression +lor 1 
/ pmkiietic I 

FIG. 1. An algorithm for the management of an infant with un- 
complicated GER (the "happy spitter"). (Pediatric GI = pediatric 
gastroenterologist; EGD = esophagogastroduodenoscopy; UGI = 
upper gastrointestinal series radiography). 

evaluation is indicated. See section 5.4 regarding the 
infant who is unable or refuses to ingest formula. 
If an infant with vomiting is not gaining weight de- 

spite ingesting adequate calories then further diagnostic 
evaluation is necessary. Tests to uncover other causes of 
vomiting (such as a complete blood count, electrolytes, 
bicarbonate, urea nitrogen, creatinine, alanine amino- 
transferase, ammonia, glucose, urinalysis, urine ketones 
and reducing substances, and review of newborn screen- 
ing for galactosemia and maple sugar urine disease) are 
considered. An upper GI series to evaluate anatomy is 
also recommended. 
When no abnormalities are found, management op- 

tions include medical therapy, observation in the hospital 
and endoscopy with biopsy. Initial medical therapeutic 
options include thickening of the formula, a trial of a 
hypoallergenic formula, acid suppression therapy, proki- 
netic therapy and consideration of prone positioning. 
Hospitalization to observe the parent-child interaction 
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(TdI) poor weig t galn 

1 
[ Histow and physical exam / 

Follow-up closely 

i . CBC . Electrolytes I 
Newborn screen . Upper GI wries 

1 .Assess swallowing / 

i 1 I -Thicken formula I i . Hospitalize I . Consubtion wia / 1 . Acid supression "erapy I / . Optimize medical therapy ' 
j Pediatric GI 1 . Follow-up closely Rule out other etiologies 1 

I . Consider : / I Observe oarent-child 1 , . EGD + blopsy Prone posltlonlng ~nieraction 
, . Prokmetic I feeding 

FIG. 2. An a lgor i thm for  the management of an infant with v om -  
iting and poor weight gain. (CBC =comp l e t e  blood count ;  BUN = 
blood urea nitrogen; NG = nasogastric; NJ = nasojejunal) .  

and to optimize medical management may be indicated 
in more severe cases. Endoscopy with biopsy may be 
useful to determine if esophagitis is present and to de- 
lineate other causes of vomiting or poor weight gain. 
Other options to improve caloric intake in the infant with 
vomiting include &creasing the caloric density of the 
formula, and nasogastric or transpyloric tube feedings 
(87). Rarely surgical therapy may be indicated. Careful 
follow-up is necessary to assure adequate weight gain 
(85). If weight gain is sustained, the patient can be ex- 
pected to have decreasing requirements for interventions 
as the amount of vomiting and regurgitation decrease 
with age. 
5.1.4 The Infant with Recurrent Vomiting and 

Irritability. Vomiting, irritability and disturbed sleep in 
a child less than one year of age may be due to GERD. 
These non-specific symptoms also occur in normal in- 
fants and are associated with a wide range of conditions. 
Although crying is a quantifiable measure of irritability, 
normal infants typically fuss or cry intermittently for an 

average of two hours daily. Substantial individual varia- 
tion occurs; some infants cry as much as six hours per 
day. The duration of crying typically peaks at six weeks 
of age (227). One parent may consider crying to be nor- 
mal while another would describe the same behavior as 
extreme irritability. Similarly, the sleeping patterns of 
infants show individual and maturational variation as 
does the parental perceptions of normal infant sleep pat- 
terns (228). 
~vidende supporting the theory that reflux causes 

esophageal pain and hence irritability or sleep distur- 
bance in infancy is largely extrapolated from studies in 
adults (45,229,230). Very few pediatric studies address 
this issue. Using simultaneous video and esophageal pH 
monitoring, one study (46) showed an association be- 
tween grimacing and reflux episodes. However, another 
pediatric study showed no correlation between excessive 
crying and esophagitis (18) and another noted no in- 
crease in irritability or back arching in infants with 
pathologic reflux (23 1). In two small studies, an associa- 
tion between excessive irritability and sleep disturbance 
in infants with abnormal pH probe studies was observed. 
One study found more nighttime waking, delayed onset 
of sleeping and greater daytime sleeping in infants with 
GER as compared to population norms but not when 
compared to a control group of infants with normal pH 
probe findings (232). Another study demonstrated no in- 
crease in sleep disturbances in those infants with patho- 
logic reflux (231). One study of five infants with colic 
and esophagitis showed that treatment with cimetidine 
decreased crying from 3.7 to 1.2 hours after a week of 
treatment, which was significantly different from 13 chil- 
dren with colic who did not have esophagitis and who 
were not treated (233). 
No studies address the best approach to evaluation of 

infants with vomiting and irritability or disturbed sleep. 
As in all infants with vomiting, other causes of vomiting 
need to be excluded (section 5.1.1 and Table 3). A symp- 
tom diary (234) may be useful to determine the extent to 
which the infant is irritable and has disturbed sleep. In 
addition, it is important to assure that the infant is re- 
ceiving adequate feedings, since hunger may also result 
in irritability. Expert opinion suggests two diagnostic and 
treatment strategies, neither of which has been validated. 
The first approach is to empirically treat potential etiol- 
ogies, beginning with a simultaneous or sequential two- 
week trial of a hypoallergenic formula and/or acid sup- 
pression (Section 5.1). If neither therapy succeeds in re- 
ducing symptoms, either esophageal p~ monitoring to 
determine the adequacy of acid suppression (see section 
3.3) or upper endoscopy with biopsy to diagnose esoph- 
agitis (see section 3.4) may be performed. If these studies 
are normal, and no response to empiric therapy has oc- 
curred, it is unlikely that GER is contributing to the 
symptoms. An alternative approach is to perform esoph- 
ageal pH monitoring to determine if episodes of i s t a -  
bility or sleep disturbance are temporally associated with 

J Pediatr Gastroenterol Nutr, Vol. 32, Suppl. 2, 2001 



NORTH AMERICAN SOCIETY FOR PEDIATRIC GASTROENTEROLOGY AND NUTRITION 

acid reflwi by calculating a symptom index (see section 
3.3). One study suggested that simultaneous video moni- 
toring was helpful (46). Time limited therapy can be 
initiated if episodes of GER provoke symptoms. 
5.1.5 Management of the Child Over 2 Years of 

Age with Recurrent Regurgitation or Vomiting. No 
published studies describe the management of a group of 
otherwise normal children who have recurrent regurgita- 
tion or vomiting after the age of 2 years. These children 
usually vomit, or regurgitate and reswallow, between 
once a day and once a week. The vomiting is not asso- 
ciated with pain or discomfort, is not posttussive, and is 
non-bloody and non-bilious. Often the vomiting occurs 
postprandially or with exertion. This type of vomiting 
can be a nuisance or in some instances may disrupt a 
child's normal participation in childhood activities. Ex- 
pert opinion suggests that in most patients an upper GI 
series be performed to exclude an anatomic abnormality. 
Some experts also recommend upper endoscopy with 
biopsy, although in many cases there will be no abnor- 
malities. If vomiting persists and the child remains oth- 
erwise asymptomatic, a therapeutic trial of a prokinetic 
agent may be considered. If a good response to the pro- 
kinetic agent occurs, long-term therapy is an option. The 
small risks must be balanced with the potential improved 
quality of life in the individual and the family. In very 
unusual circumstances where the vomiting does not im- 
prove with pharmacological therapy and produces seri- 
ous adverse effects on the patient's lifestyle, surgical 
therapy is a consideration. 

5.2 Management of the Child with Heartburn or Chest 
Pain (Figure 3) 

Heartburn or substernal burning pain may be caused 
by GER in the presence or absence of esophagitis (235). 
Other causes of chest pain include cardiac, respiratory, 
musculoskeletal, medication induced or infectious etiol- 
ogies. In older children and adolescents the description 
and localization of esophageal pain is similar to adults, 
but in younger children symptom description and local- 
ization may be atypical. Regurgitation of sour fluid into 
the mouth may be present. No randomized, placebo- 
controlled studies evaluating the efficacy of either life- 
style or pharmacological therapy for the treatment of 
heartburn in children or adolescents have been published. 
Expert opinion suggests the use of management ap- 
proaches similar to those described in adult patients. Ini- 
tial interventions of lifestyle changes, avoidance of pre- 
cipitating factors, accompanied by a two to four week 
therapeutic trial of an H,RA or PPI are recommended 
(172,236-238). If no improvement occurs, the child can 
be referred to a pediatric gastroenterologist for upper 
endoscopy with biopsy. If the child improves, therapy 
can be administered for two to three months. If symp- 
toms recur as therapy is discontinued, referral for upper 

History and physical exam 

. Education 
Life-style changes 
H2RA or PPI 
for 2 to 4 weeks 

acid supression 

Consultation with / 
Pediatric GI ~ - EGD + biopsy 1 

.L 
/ Observation ! 

FIG. 3. An algorithm for the management of a child or adolescent 
with chronic heartburn. (H,RA = histamine-, receptor antagonist; 
PPI = proton pump inhibitor). 

endoscopy to determine the presence and severity of 
esophagitis is recommended. Because persistent symp- 
toms of heartburn may have a substantial negative im- 
pact on a patient's quality of life, long-term therapy can 
be continued with either a PPI or H,RA to provide relief 
from symptoms even in the absence of esophagitis 
(70,239). Episodic meal-induced heartburn in older chil- 
dren may be treated with antacids or an H,RA, as in 
adults (240). 

5.3 The Infant or Child with Esophagitis (Figure 4 )  

The typical features of reflux esophagitis are described 
in section 3.5. Initial treatment consists of lifestyle 
changes and H2RA or PPI therapy Initialtherapy. Initial 
treatment with a PPI results in a more rapid rate of symp- 
tom relief and healing compared to treatment with an 
H2RA (152). If patients have previously been treated for 
GERD, medical therapy can be optimized by either the 
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FIG. 4. An algorithm for the continued management of a child or 
adolescent with esophagitis. 

addition of a PPI or a higher dose of PPI (47,241). In one 
pediatric study, cisapride alone was effective for treat- 
ment of histologic esophagitis (181). However, in adults 
a comparison of the efficacy of a PPI alone versus a 
combination of a PPI and cisapride did not show a sta- 
tistically significant difference (169). 
Expert opinion suggests that in infants and children 

with only histologic esophagitis, the efficacy of therapy 
can be monitored by the degree of symptom relief, 
whereas in patients with erosive esophagitis, repeat en- 
doscopy is recommended to assure healing. Complete 
healing may prevent complications including esophageal 
stricture, Barrett's esophagus or esophageal adenocarci- 
noma, although no data are available to support this con- 
tention. High dose, long-term PPI therapy or surgical 
therapy may be considered when Barrett's esophagus or 
esophageal stricture is also present. 
If patients do not respond to therapy there are two 

potential explanations to explore: either the diagnosis is 
incorrect or treatment is inadequate. The possibility of 
another diagnosis, such as eosinophilic esophagitis may 
be considered (56,57). If the clinical presentation and 
histopathology are consistent with a diagnosis of reflux 
esophagitis, then the evaluation of adherence to and ad- 
equacy of therapy is recommended. Esophageal pH 
monitoring whilethe patient is on therapy will determine 
if higher doses of acid reducing medications are needed. 
If the diagnosis is uncertain, esophageal pH monitoring 
while the-patient is off therapy may be iseful since a 
normal study would suggest that esophagitis is less likely 
to be due to GER. 
When surgical therapy is considered, the potential 

complications of anti-reflux surgery are balanced with 
the nuisance, risks, effectiveness and cost of long-term 
pharmacological therapy. There are no studies compar- 

ing long term outcomes of medical versus surgical 
therapy in infants and children since the introduction of 
PPIs. 

5.4 The Infant with Feeding Refusal or the Child 
with Dysphagia 

Esophagitis may cause discomfort or pain (odynopha- 
gia) or difficulty (dysphagia) with eating in infants, chil- 
dren and adults. The older child or adult is able to de- 
scribe sensations that aid in discriminating between oro- 
pharyngeal disorders and esophageal disorders. Mouth or 
pharyngeal pain, poor coordination of bolus formation, 
coughing or apnea during feeding suggests oropharyn- 
geal anatomical or functional problems. Complaints of 
chest pain or food being stuck in the chest generally 
indicate that there is an esophageal disorder, although the 
sensory discrimination of the site of obstruction is often 
inaccurate. Reflux esophagitis appears to be one of the 
more common causes of these symptoms in children, 
being diagnosed in 12 of 16 children reported in one 
retrospective series (242). 
In the older child or adolescent with symptoms sug- 

gestive of an esophageal cause of dysphagia or odyno- 
phagia, diagnostic evaluation usually begins with a ra- 
diographic contrast study (barium esophagram) to iden- 
tify anatomic abnormalities, such as strictures or vascular 
rings, and motility disorders, such as achalasia. Upper 
endoscopy with biopsy is also usually performed. If 
esophagitis is present, treatment of the underlying cause 
of esophagitis (e.g., reflux esophagitis, pill esophagitis or 
eosinophilic esophagitis) generally leads to symptom 
resolution. There are no studies evaluating this proposed 
diagnostic approach in older children or adolescents; 
however, in a study of young adults (243), the barium 
esophagram revealed a cause of symptoms in 70% of 
patients. If the initial history is suggestive of esophagitis, 
upper endoscopy may be performed as the initial diag- 
nostic test. Treatment without prior diagnostic evaluation 
is generally not recommended. 
In infants, although case series have described an as- 

sociation of feeding difficulties with signs and symptoms 
of GER (244-246), none has demonstrated that GER is 
causally related to the feeding difficulties or that feeding 
improves following treatment. Because a large variety of 
disorders may contribute to infant feeding difficulties 
(247), empiric therapy for GER is generally not recom- 
mended in children with feeding difficulties. However, if 
there are other signs or symptoms suggestive of GERD 
(section 5.1.1) then a time-limited course of medical 
therapy can be considered. 

5.5 The Infant with Apnea or ALTE 

An apparent life-threatening event (ALTE) is defined 
as an episode occumng in an infant that is frightening to 

J Pediatr Gastroenterol Nutr, Vol. 32, Suppl. 2, 2001 



NORTH AMERICAN SOCIETY FOR PEDIATRIC GASTROENTEROLOGY AND NUTRITION 

the observer and characterized by a combination of ap- 
nea, change in color (cyanosis, pallor, rubor, plethora), 
change in muscle tone (limpness, stiffness), or choking 
and gagging that requires intervention by the caretaker 
(248). The first event usually occurs between one and 
two months, and rarely after 8 months of age (249,250). 
There is evidence that ALTEs can recur (250-252), and 
that infants with an ALTE are at risk for a subsequent 
sudden death (252-258). ALTEs can be caused by in- 
tentional suffocation, cardiac, central nervous svstem 
and infectious disorders, and can be due to upper airway 
obstruction or central apnea as well as GER. 
In patients with ALTEs the prevalence of recurrent 

regurgitation or emesis is 60% to 70% (249,252), and 
40% to 80% of patients have abnormal esophageal pH 
monitoring (259-261). Case reports have described 
ALTEs triggered by overt regurgitation into the orophar- 
ynx or by aspiration of refluxed gastric contents (262- 
264). Gross emesis or oral regurgitation has been corre- 
lated with either prolonged apnea (>20 seconds), or with 
shorter apnea and bradycardia, but the majority of pro- 
longed apnea episodes in these patients were not associ- 
ated with regurgitation (265). The first report of simul- 
taneous recordings of esophageal pH, heart rate, chest 
wall movement and nasal airflow demonstrated that re- 
flux could precede apnea (262). In selected patients with 
a history of ALTE, esophageal acid infusion has been 
shown to induce obstructive apnea (262) or oxygen de- 
saturation (259), suggesting that one mechanism by 
which GER may trigger an ALTE is acid stimulation of 
laryngeal, pharyngeal, or esophageal chemoreceptors 
with resultant laryngospasm. 
Despite these early reports and the demonstrated po- 

tential for GER to cause apnea, subsequent investigations 
in unselected patients with ALTE have not demonstrated 
a convincing temporal relationship between esophageal 
acidification and apnea or bradycadia (260, 261, 266- 
272). Although several studies reported an occasional 
correlation of GER with short mixed central apneas (5 to 
15 sec) (266,269,271), all of the patients reported also 
had episodes of apnea which were unrelated to episodes 
of GER, suggesting a primary impairment in the regula- 
tion of respiration. The most convincing relationship be- 
tween GER and episodes of obstructive or mixed apnea 
has been in infants in whom the episodes occurred while 
the patient was awake, supine and within one hour of a 
feeding. One study performed simultaneous recording of 
esophageal pH, heart rate, chest wall movement and na- 
sal airflow to demonstrate a relationship between GER 
and obstructive or mixed apnea in 8 of 15 such patients 
(273). 
At present there is no evidence that the characteristics 

of ~ ~ - A L T E  or polysomnographic diagnostic study can 
predict which infants are at risk for future life- 
threatening episodes or sudden death. In one study of 182 
infants with ALTE followed for two months, the coex- 
istence of GER and ALTE did not predict the risk for a 

subsequent episode of prolonged apnea or bradycardia. 
SIDS has rarely been reported to occur in patients with a 
previous ALTE and documented GER (261,274); in none 
of these patients was a previous correlation between 
esophageal acidification and a cardiopulmonary event 
recorded. 
Similarly there are no randomized studies to evaluate 

the usefulness of esophageal pH monitoring in infants 
with ALTE. In patients with frequent ALTE in which the 
role of GER is uncertain, esophageal pH monitoring may 
be useful to determine if there is a temporal association 
of acid reflux with ALTE. For adequate interpretation of 
esophageal pH monitoring in this situation, simultaneous 
recording of heart rate, chest wall impedance, nasal air- 
flow and oxygen saturation is necessary to detect ob- 
structive apnea. 
The evidence suggests that infants with ALTE and 

GER may be more likely to respond to anti-reflux 
therapy when there is gross emesis or oral regurgitation 
at the time of the ALTE, when episodes occur in the 
awake infant, and when the ALTE is characterized by 
obstructive apnea. The effectiveness of medical therapy 
of GER-associated ALTEs has not been adequately stud- 
ied. To reduce overt emesis and inhibit acid reflux, thera- 
peutic options include thickened feedings and prokinetic 
and acid suppressant therapy. Surgical therapy has been 
reported to be effective in preventing recurrent ALTE 
and death in heterogeneous groups of patients (263,274), 
but there are no studies comparing surgery to medical 
management. Since most infants improve with medical 
management, surgery is considered only in severe cases. 
Caution should be exercised when diagnosing and treat- 
ing GER as a presumptive cause of ALTE. Antireflux 
surgery has been performed for GER in infants with 
ALTE that was subsequently determined to be due to 
repetitive intentional suffocation (275). 

5.6 The Infant or Child with Asthma (Figure 5)  

Asthma affects an estimated 4.8 million children 
(276), 5% of whom have persistent asthma, defined as a 
frequency greater than 2 or 3 times weekly. Although a 
direct causal relationship between GER and asthma is 
rare, a number of animal and human studies have sug- 
gested that GER may contribute to asthma severity. Pro- 
posed pathogenetic mechanisms include direct aggrava- 
tion of airway inflammation by aspiration of gastric con- 
tents, or airway hyperresponsiveness triggered by 
aspiration of minute amounts of acid into the lower air- 
way (277-279). Esophageal acidification as an indepen- 
dent variable has minimal effect on pulmonary function 
(277). However, esophageal acid exposure in asthmatic 
patients may contribute to airway hyperresponsiveness 
and variable airflow obstruction (280). 
Symptoms of GER are common in children with 

asthma (28 1). A high percentage of children with persis- 
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diographic evidence of recurrent pneumonia; patients 
with nocturnal asthma more than once a week; and pa- 
tients requiring either continuous oral corticosteroids, 
high-dose inhaled corticosteroids, more than two bursts 
per year of oral corticosteroids or those with persistent 
asthma unable to wean medical management. 1f esopha- 
geal pH monitoring demonstrates an increased frequency 
or duration of esophageal acid exposure, a trial of pro- 
longed medical therapy for GER is recommended. 
Currently there is insufficient pediatric evidence to 

establish the optimal medical therapy for GER in patients 
with asthma. It is recommended that a three month trial 
of vigorous antisecretory therapy and possibly cisapride 
be considered. It is recommended that outcome variables 
be determined prior to initiating therapy and be moni- 
tored during therapy. Outcome variables include heart- 
burn and regurgitation; frequency of asthma symptoms 
(coughing, dyspnea, wheezing, and chest tightness); fre- 
quency and severity of acute exacerbations; frequency of 
nocturnal symptoms and breathlessness; symptom 
scores; quick-relief beta2-agonist use; changes in spi- 
rometry measurements (FEV 1, FVC, FEV 1IFVC) in 
older children; and subjective measures of quality of life. 
Antireflux surgery is considered in patients with persis- 
tent asthma and recurrent pneumonia, patients requiring 
prolonged medical therapy and patients with non- 
respiratory complications of GER such as persistent 
vomiting, vomiting with growth retardation and severe 
esophagitis. 

5.7 Recurrent Pneumonia and GER 

GER-related aspiration pneumonia may arise in the 
absence of esophagitis. The incidence of GER and re- 
current pneumonia in otherwise normal infants and chil- 
dren (288,290) (298) is difficult to establish due to the 
heterogeneity of the patients in reported studies, which 
include a large number of children with neurological 
disabilities and anatomic disorders of the upper intestinal 
tract. Several reports show that pediatric patients with 
recurrent pneumonia and GER improve after receiving 
medical or surgical GER therapy (296,299). In addition, 
many patients with idiopathic pulmonary fibrosis have 
GER (300), suggesting that repeated small episodes of 
aspiration of gastric contents can eventually cause severe 
compromise of pulmonary function. These clinical re- 
ports as well as clinical experience indicate that GER can 
cause recurrent pneumonia and chronic pulmonary fibro- 
sis. 
Before considering GER as a potential cause of recur- 

rent pneumonia, it is important to exclude other causes, 
such as an anatomic abnormality, aspiration during swal- 
lowing, foreign body, cystic fibrosis or immunodeficien- 
cy (301). Determining whether GER is causing recurrent 
pneumonia in an individual patient is difficult but certain 
patient populations are prone to aspiration. The presence 

of neuromuscular disease (302) or a history of esopha- 
geal or laryngeal anatomic abnormalities increases the 
risk of aspiration during swallowing and following epi- 
sodes of GER. The incidence of GER-related recurrent 
aspiration in otherwise normal infants and children is 
unknown but it appears to be rare. 
Normal esophageal pH monitoring does not exclude 

GER as a cause of aspiration pneumonia. The addition of 
an upper esophageal or pharyngeal pH recording does 
not improve the ability of pH monitoring to determine 
which patients are at risk for aspiration as a complication 
of GER (43). Presumably, patients with even rare epi- 
sodes of reflux of gastric contents into the pharynx are at 
risk for aspiration if airway protective reflexes are ab- 
normal. A variety of tests may be useful to evaluate these 
vrotective mechanisms. 
Flexible bronchoscopy with pulmonary lavage for 

lipid laden alveolar macrophages has been utilized to 
detect aspiration (303,304). However, lipid-laden mac- 
rophages may be present in normal individuals so their 
presence in pulmonary lavage lacks sensitivity and speci- 
ficity for determining if the cause of pulmonary disease 
is aspiration. Recent efforts to improve the sensitivity 
and specificity utilize careful protocols that score the 
lipid content of over 100 macrophages, but considerable 
overlap exists between normal controls, patients with 
other causes of pulmonary disease and those with a his- 
tory consistent with aspiration (305-308). If bronchos- 
copy with pulmonary lavage demonstrates a large per- 
centage of lipid-laden macrophages, aspiration is more 
likely, but this test does not discriminate between aspi- 
ration that occurs during swallowing and that following 
GER. The lack of specificity of the test requires that the 
results be interpreted in the context of other clinical find- 
ings. 
Nuclear scintigraphy can detect episodes of aspiration 

when follow-up images are obtained up to 24 hours after 
the feeding is administered. A positive test demonstrates 
that aspiration occurred but a negative test does not ex- 
clude the possibility that GER with aspiration occurs 
infrequently (section 3.5). Despite the potential utility of 
scintigraphy, no data are available regarding its predic- 
tive value in management of children or adults with sus- 
pected aspiration pneumonia. 
Evaluation of airway protection mechanisms during 

feeding may also be helpful since patients who aspirate 
during feedings are also likely to aspirate refluxate. One 
study in neurologically disabled children showed that 
recurrent pneumonia was more likely in those with an 
abnormal swallowing study (309). Thus, a videofluoro- 
scopic swallowing study (VSS) or fiberendoscopic swal- 
lowing evaluation (FEEST), particularly with neurosen- 
sory testing, may help identify at risk patients (3 10-3 13). 
Often the clinician must make management decisions 

based on inconclusive information. If the patient has se- 
verely impaired lung function, it may be necessary to 
proceed with antireflux surgery in an attempt to prevent 

J Pediatr Gastroenterol Nutr, Vol. 32, Suppl. 2, 2001 



PEDIATRIC GE REFLUX CLINICAL PRACTICE GUIDELINES 

further pulmonary damage, despite a lack of definitive 
proof that GER is causing pulmonary disease in the in- 
dividual patient. The potential benefits of surgery are 
balanced with the recognition of potential complications 
(section 4.3). Alternatively, if minimal pulmonary dis- 
ease is present, consideration of medical therapy with 
careful follow-up of pulmonary function can be consid- 
ered. No controlled studies demonstrate the benefits of 
any medical therapy in preventing progression of chronic 
pulmonary disease caused by GER in children, but life- 
style and pharmacological agents are options. 

5.8 The Infant or Child with Upper Airway Symptoms 
or Signs 

Airway symptoms of hoarseness (314), chronic cough 
(3 15,3 16) and globus sensation (the sensation of a lump 
in the throat) (3 17,3 18) have been associated with GER 
in adult patients. Characteristic reflux-induced findings 
of airway erythema, edema, nodularity, ulceration, 
granuloma and cobblestoning have been described 
(319,320). The sensitivity and specificity of descriptive 
laryngoscopic findings for the identification of GER- 
induced disease are unknown in both vediatric and adult 
patients. These symptoms or signs usually occur in the 
absence of classical symptoms of GER such as heartburn 
or chest pain. In adult GER patients, increased acid ex- 
posure in the proximal esophagus (321) and pharynx 
(322) has been observed in those with airway symptoms 
of cough or frequent throat clearing. Gastropharyngeal 
reflux was more prevalent in a small study of children 
with recurrent laryngotracheitis compared to control pa- 
tients (323). An increased frequency of episodes of 
awake GER in children with hoarseness has-been sug- 
gested in one pediatric case series (324). One case report 
documents a temporal association of GER episodes and 
cough in an infant (325). Another case series suggests 
that GER may contribute to either the pathogenesis of 
subglottic stenosis or may compromise surgical results 
(326), while another notes increased pharyngeal reflux in 
children with laryngomalacia (44). 
Several uncontrolled treatment studies in adults have 

demonstrated improvements in laryngeal symptoms and 
findings following aggressive medical therapy for GER, 
with recurrence of symptoms when treatment was dis- 
continued (68,69,320,327,328). Improvement in symp- 
toms of hoarseness after GER therapy was reported in 
one child (329). Another uncontrolled case series de- 
scribes improvement in a variety of upper airway symp- 
toms in pediatric patients following treatment of GER 
with a variety of therapies (330). One study demonstrates 
a marked reduction in cough symptoms in adults with 
GER following laparoscopic fundoplication (33 1). There 
are no randomized placebo controlled treatment trials 
evaluating the efficacy of GER therapy of laryngeal 
symptoms in adults or children. Adult data suggest that if 

a therapeutic trial is considered, it must be prolonged 
(longer than three months) to adequately assess efficacy 
(68). If there is clinical improvement, followed by a re- 
currence off therapy, it is reasonable to suspect a role for 
GER in the pathogenesis of symptoms in an individual 
patient. 
In summary, several studies describe the presence of 

GER in children with either chronic or recurrent laryn- 
geal symptoms. The evaluation of suspected GER- 
associated laryngeal symptoms is complicated by a lack 
of a uniform interpretation of laryngeal findings. None- 
theless laryngoscopy is generally indicated to rule out 
potential anatomic abnormalities of airway protection 
such as a laryngeal cleft. At this time, there is insufficient 
evidence and experience in children to provide recom- 
mendations for a uniform approach to diagnosis and 
treatment. 

5.9 Other Disorders Potentially Associated with GER 

Multiple case reports suggest an association between 
GER and a variety of other disorders. One study sug- 
gested that adolescents with GER had an increased inci- 
dence of erosion of enamel on the lingual surfaces of 
their teeth (332). However, another study showed no 
increased incidence of dental erosions in adolescents 
with abnormal esophageal pH monitoring (333). 
GER has been suggested as a potential contributing 

factor in recurrent sinus disease, pharyngitis and otitis 
media. One uncontrolled case series of children with 
chronic sinusitis suggested that treatment of GER dra- 
matically reduced the need for sinus surgery in children 
(334). Another demonstrated that in children with recur- 
rent rhinopharyngitis, there was an increased number of 
episodes with the pharyngeal pH falling to below 6 in 
affected patients compared to controls (335). However, 
the occurrences of ear and sinus infections were similar 
in infants with or without GER (8). No data demonstrate 
an association of otitis media and GER. However, otalgia 
has been associated with GER in children and was re- 
ported to improve with treatment of GER (336). 
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1 3.2 1 The upper GI series is neither sensitive nor specific for the diagnosis of GER, but is useful for the evaluation of the presence of anatomic abnormalities, such as pyloric stenosis, malrotation and annular pancreas in the vomiting 
infant, as well as hiatal hernia and esophageal stricture in the older child. 1 1 

Appendix A. Summary of recommendations for diagnostic approaches and the quality of the evidence 

Section 

The role of nuclear scintigraphy (milk scan) in the diagnosis and management of GERD in infants and children is 1 3.5 / unclear. I I 

3 3 

3 4 

1 3.6 1 A trial of time-limited medical therapy for GER is useful for determining if GER is causing a specific symptom. I 111 I 

Diagnostic approaches 

3.1 1 In most cases a history and physical examination are sufficient to reliably diagnose GER and initiate management. I 111 

Recommendations 

~ - - ~  

* Categories of the Quality of Evidence [16] 
I Evidence obtained from at least one properly designed randomized controlled study. 
11-1 Evidence obtained from well-designed cohort or case-controlled trials without randomization. 
11-2 Evidence obtained from well-designed cohort or case-control analytic studies, preferably from more than one center or research group. 
11-3 Evidence obtained from multiple time series with or without the intervention. Dramatic results in uncontrolled experiments (such as the 

results of the introduction of penicillin treatment in the 1940's) could also be regarded as this type of evidence. 
I11 Opinions of respected authorities, based on clinical experience, descriptive studies, or reports of expert committees. 

Quality of 
evidence* 

- -- 

Esophageal pH monitonng IS a vahd and rehable measure of a c ~d  reflux. 

Endoscopy and blopsy can determ~ne the presence and seventy of esophagitls, strictures and Barrett's esophagus, as 
well as exclude other disorders Esophageal biopsy is recommended when endoscopy is performed to detect 
inapparent esophaglt~s and to exclude causes of esophagitls other than GER 

Appendix B. Summary of recommendations for treatment options and the quality of the evidence 

11-2 

11-2 
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Section Recommendation 
Quality of 
evidence* 

4.1.1 

4.1.1 

4.1.2 

4.1.2 

4.1.2 

4.1.3 

4.2.1.1 

4.2.1.3 

4.2 

4.3 

Treatment options 

There is evidence to support a one to two week trial of a hypoallergenic formula in formula fed infants with 
vomiting. 

Milk-thickening agents do not improve reflux index scores but do decrease the number of episodes of vomiting. 

Esophageal pH monitoring has demonstrated that infants have significantly less GER when placed in the prone 
position than in the supine position. 

Prone positioning is associated with a higher rate of the sudden infant death syndrome (SIDS). In infants from birth 
to 12 months of age with GERD, the risk of SIDS generally outweighs the potential benefits of prone sleeping. 
Therefore, non-prone positioning during sleep is generally recommended. 

In children older than one year it is likely that there is a benefit to left side positioning and elevation of the head of 
the bed. 

It is recommended that children and adolescents with GERD avoid caffeine, chocolate and spicy foods that provoke 
symptoms. Obesity, exposure to tobacco smoke and alcohol are also associated with GER. 

Histamine-, receptor antagonists (H2RAs) produce relief of symptoms and mucosal healing. Proton pump inhibitors 
(PPIs), the most effective acid suppressant medications, are superior to H,RAs in relieving symptoms and healing 
esophagitis. 

Since more convenient and safe alternatives are available (H2RAs and PPIs), chronic antacid therapy is generally 
not recommended. 

Cisapride reduces the frequency of regurgitation and vomiting. However, because of concerns about the potential for 
serious cardiac arrhythmias in patients receiving cisapride, appropriate patient selection and monitoring as well as 
proper use, including correct dosage (0.2 mgkgldose QID) and avoidance of co-administration of contraindicated 
medications, are important. Cisapride is available in the USA only through a limited-access program. Other 
prokinetic agents have not been shown to be effective in the treatment of GERD in children. 

Case series indicate that surgical therapy generally results in favorable outcomes. The potential risks, benefits and 
costs of successful prolonged medical therapy versus fundoplication have not been well studied in infants or 
children with varying symptom presentations. 

I 

I 

I 

I 

I 

111 

I 

111 

I 

11-3 
111 
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Appendix C .  Summary of recommendations for the evaluation and management of infants and children with suspected GERD 
and the quality of the evidence 
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Quality of 
evidence* Section Recommendation 

111 

111 

111 

111 

11-2 

I11 

111 

I 

I11 

11-2 

111 

111 

5.1.1 

5.1.2 

5.1.3 

5.1.4 

5.1.5 

5.2 

5.3 

5.4 

5.5 

5.6 

Evaluation and management of infants and children with possible GERD 

In the infant with recurrent vomiting, a thorough history and physical examination with attention to warning signals 
is generally sufficient to allow the clinician to establish a diagnosis of uncomplicated GER. 

In the infant who has uncomplicated GER, parental education, reassurance and anticipatory guidance are 
recommended. Generally, no other intervention is necessary. Thickening of formula and a short trial of a 
hypoallergenic formula are other treatment options. If symptoms worsen or do not improve by 18 to 24 months 
of age, re-evaluation for complications of GER is recommended. 

In the vomiting infant with poor weight gain in whom adequate calories are being offered, it is recommended that 
tests be performed to uncover other causes of vomiting, including an upper GI series to evaluate anatomy and 
swallowing. Management options include thickening the formula, increasing the caloric density of the formula, 
acid suppression therapy, prokinetic therapy and, in selected cases, prone positioning. Further management 
options include endoscopy with biopsy, hospitalization, tube feedings and rarely surgical therapy. 

In infants with vomiting and irritability, potentially harmful interventions are undertaken with caution because 
pathological findings are so infrequent. One approach to management is initial empiric therapy; an alternate 
approach is initial diagnostic evaluation. 

In otherwise normal children who have recurrent vomiting after the age of 2 years, management options include an 
upper GI series and upper endoscopy with biopsy. 

Prokinetic therapy is also an option. 

For the treatment of heartburn in children or adolescents, lifestyle changes accompanied by a two- to four-week 
therapeutic trial of an H,RA or PPI are recommended. If symptoms persist or recur, the child can be referred to a 
pediatric gastroenterologist for upper endoscopy with biopsy and in some cases long-term therapy. 

In the infant or child with esophagitis, initial treatment consists of lifestyle changes and H,RA or PPI therapy. In 
patients with only histologic esophagitis, the efficacy of therapy can be monitored by the degree of symptom 
relief. In patients with erosive esophagitis, repeat endoscopy is recommended to assure healing. 

In the child with dysphagia or odynophagia, a barium esophagram is recommended. If the initial history is 
suggestive of esophagitis, upper endoscopy may be performed as the initial diagnostic test. Treatment without 
prior diagnostic evaluation is not recommended. In the infant with feeding refusal, because a large variety of 
disorders may contribute to infant feeding difficulties, empiric therapy for GER is generally not recommended. 
However, if there are other signs or symptoms suggestive of GERD then a time-limited course of medical 
therapy can be considered. 

In the infant with apnea or an apparent life-threatening event, if symptoms occur frequently and the role of GER is 
uncertain, esophageal pH monitoring may be useful to determine if there is a temporal association of acid reflux 
with ALTE. 

Therapeutic options include thickened feedings and prokinetic and acid suppressant therapy. Since most infants 
improve with medical management, surgery is considered only in severe cases. 

In patients where symptoms of asthma and esophagitis co-exist, and in infants and toddlers with chronic vomiting 
or regurgitation and recurrent episodes of cough and wheezing, a three-month trial of vigorous acid suppressant 
therapy of GER is recommended. If patients with persistent asthma do not have symptoms of GER, esophageal 
pH monitoring is recommended in selected patients who are more likely to benefit from GER therapy. 
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Guidelines on Forgoing Life-Sustaining Medical
Treatment (RE9406)

Committee on Bioethics

        Most children who become ill, even those with life-threatening disorders, recover to lead satisfying lives. Nonetheless, the course of
disease may at times cause health care professionals and families to consider whether continued treatment truly represents the best option.
Sometimes limiting or stopping life support seems most appropriate, especially if treatment only preserves biological existence or if the overall
goal of therapy has shifted to the maintenance of comfort. Based on the existing consensus in ethics and law, the following guidelines for
professionals caring for children suggest elements in decisions to forgo life-sustaining medical treatment (LSMT).[1-4]
        Decisions to withhold or withdraw LSMT may seriously tax the intellectual and emotional reserves of all parties. Patients, families,
physicians, and other members of the medical care team should have access to and feel free to use ethics consultants or ethics committees in
addition to the other resources on which they usually rely.[5,6]

PRELIMINARY NOTATIONS

        Life-sustaining medical treatment encompasses all interventions that may prolong the life of patients. Although LSMT includes the
dramatic measures of contemporary practice such as organ transplantation, respirators, kidney (dialysis) machines, and vasoactive drugs, it also
includes less technically demanding measures such as antibiotics, insulin, chemotherapy, and nutrition and hydration provided intravenously or
by tube.[7]
        The term "forgo" refers to both stopping a treatment already begun as well as not starting a treatment. Although many health care
professionals feel reluctant to discontinue life-sustaining treatments, most philosophical and legal commentators find no important ethical or
legal distinction between not instituting a treatment and discontinuing treatment already initiated. Fear about stopping therapy may keep
clinicians from beginning treatments that may help some patients, particularly when great uncertainty prevails. A better course often includes
initiating interventions that, if they later prove unhelpful, may be stopped. Continuing nonbeneficial treatment harms many patients and may
constitute a legal, as well as moral, wrong. Those who feel culpable and emotionally strained when faced with withdrawing treatment deserve
sympathy and one should be sensitive to those upset by decisions to stop therapy. However, ethical theory and legal practice provide reasons to
start or stop treatments based primarily on the relative benefits and burdens for the patient.[8]
        Generally, parents give permission for the treatment of children who cannot do so themselves. (See "Decision Making for Patients Who
Lack Decision-Making Capacity.") However, the American Academy of Pediatrics emphasizes that physicians and parents should give great
weight to clearly expressed views of child patients regarding LSMT, regardless of the legal particulars.
        For such serious matters as LSMT, the medical plan usually should conform to the values and choices of the patient and his or her family.
In some circumstances, only one parent will be reasonably available before some decisions must be implemented. In other situations, although
only a single parent will have actual guardianship or legal responsibility, the clinician may have moral and psychological reasons to consider the
views of the other biological parent. In yet other instances, surrogates besides the parents will have decision-making authority; these may
include other family members appointed guardians by a court, guardians ad litem, or representatives of child protective agencies maintaining
custody of the child.
        Decision-making capacity and the legal term "competency" refer to the ability of a person to make decisions at particular times under
particular circumstances. One formulation of this overall capacity involves three essential elements: (1) the ability to understand and
communicate information relevant to a decision; (2) the ability to reason and deliberate concerning the decision; and (3) the ability to apply a set
of values to a decision that may involve conflicting elements.[9] Each potential decision maker regarding LSMT should manifest these abilities.
However, children should have the opportunity to participate in decisions about LSMT to whatever extent their abilities allow.
        Many decisions regarding life support for children call for the use of the "best interests" standard. This involves weighing the benefits and
burdens of LSMT. The benefits may include prolongation of life (understanding that the continuation of biological existence without
consciousness may not be a benefit); improved quality of life after the LSMT has been applied (including reduction of pain or disability); and
increased "physical pleasure, emotional enjoyment, and intellectual satisfaction" (as cited in a ruling by the New Jersey Supreme
Court).[10,p295]
        The burdens of LSMT may include intractable pain; irremediable disability or helplessness; emotional suffering; invasive and/or inhumane
interventions designed to sustain life; or other activities that severely detract from the patient's quality of life. (The phrase "quality of life" refers
to the experience of life as viewed by the patient, ie, how the patient, not the parents or health care providers, perceives or evaluates his or her
existence. The American Academy of Pediatrics specifically rejects attempts to equate quality of life with the notion of "social worth" as judged



by others. Such equations have unfortunately tainted discussions of limiting LSMT for children. Avoidance of the term quality of life would,
however, ignore its widespread use.)

STATEMENT OF GENERAL PRINCIPLES

Presumption in Favor of Treatment

        The American Academy of Pediatrics believes that physicians should provide life-sustaining medical care in conformity with current
medical, ethical, and legal norms. Physicians should remember that two broad principles guide the implementation of therapy. First, beneficence
suggests that clinicians justify the use of treatments based on the benefits they provide, not simply on the ability to employ them. The related
notion of nonmaleficence reminds physicians to consider potential harm to patients. Harm includes obvious physical problems such as pain but
may also include psychological, social, and economic consequences. Second, self-determination or autonomy accepts the likelihood that
different persons may judge benefits differently. Our social system generally grants patients and families wide discretion in making their own
decisions about health care and in continuing, limiting, declining, or discontinuing treatment, whether life-sustaining or otherwise. Medical
professionals should seek to override family wishes only when those views clearly conflict with the interests of the child.

Right to Decide and To Be Informed

        Whether they are child patients, parents, or other surrogates, health care decision makers have the ethical and legal right to adequate
information about reasonably available diagnostic and therapeutic options (including risks, benefits, nature, and purpose of the options).

Right to Refuse Treatment

        As a general rule, children who meet statutory criteria for emancipation and those who have been judged mature for purposes of medical
decisions may refuse unwanted medical intervention. Most courts that have considered the issue also recognize that incompetent patients,
including children, need not receive all possible treatments in each case.[10] As noted previously, society generally presumes that parents
should exercise the right to refuse medical treatment when nonautonomous children cannot do so for themselves.

Decisions to Forgo Are Particular to Specific Treatment

        A decision to limit, decline, discontinue, or otherwise forgo a particular treatment or procedure applies specifically to that treatment or
procedure. Such decisions do not imply that any other procedures or treatments are to be forgone, without a specific decision to do so. Thus, the
decision to forgo use of antibiotics in the case of suspected infection does not mean that the patient should not receive oxygen, analgesics, or
range-of-motion therapy aimed at providing comfort. Similarly, a do-not-resuscitate order should never signal the abandonment of a patient.
When doubts exist regarding the appropriateness of particular treatments, the parties should ask themselves if the therapies of concern further
the overall treatment plan. Such a plan should encompass the general goals of treatment, including its scope and limits, and the means suited to
achieving those goals.

Preservation of Respect for the Patient

        The needs of the child must remain primary, and measures necessary to assure comfort must be maintained at all times. Comfort measures
include appropriate nursing and hygienic care as well as analgesics.

Physicians' Obligations

        Individual physicians who generally decline to participate in the limitation or withdrawal of therapy should communicate their position to
patients and families as soon as that information becomes relevant. When physicians do not wish to participate in forgoing LSMT, they have a
legal duty to arrange for care by another physician before removing themselves from the relationship.

Availability of Guidelines to Patients and/or Families

        Educational material with substantially the same message as these guidelines should be made available, whenever relevant, to patients
and/or their families.

Presumption Against Judicial Review

        Families and health care professionals should work together to make decisions for patients who lack decision-making capacity. Recourse to
the courts should be reserved for occasions when adjudication is clearly required by law or when concerned parties have disagreements that they
cannot resolve, despite appropriate consultation, concerning matters of substantial importance.[11]

GUIDES FOR DECISION MAKING

Informing for Decision Making

        Physicians have the responsibility to provide the patient, parents, or other appropriate decision makers with adequate information about
applicable therapeutic and diagnostic options.
        This information should include the risks, discomforts, side effects, and estimated financial and other costs of treatment alternatives, the
potential benefits, and the likelihood, if known, of whether the treatment will succeed.
        The physician should also provide advice about which option(s) to choose. That is, physicians should do more than offer a "menu" of
choices--they should recommend what they believe is the best option for the patient under the circumstances and give any reasons, based on



medical, experiential, or moral factors, for such judgments. However, physicians should remind families that they may accept or reject the
physician's recommendations.
        The physician should elicit questions; provide truthful and complete answers to such questions; attempt to ascertain whether or not the
decision maker understands the information and advice provided; and attempt to enhance understanding as needed.
        The understanding of options by patients, parents, or other decision makers will often increase over time. Therefore, decision making
should be treated as a process, rather than as an event. This implies, in part, that patients and/or their surrogates may change their minds as they
develop an appreciation of the clinical situation and its meaning for their lives.

Withholding of Information From Patients, Parents, or Other Decision Makers

        There is a strong presumption that all information needed to make an appropriate decision about health care (including a decision to forgo
LSMT) should be provided to the patient, parents, or surrogates. Experience and study suggest that most patients, family members, or other
decision makers want to hear the reality of their situation.[12,13] Open and honest communication reduces tension in the physician-patient
relationship.
        Information may not be withheld on the grounds that it might cause the patient or surrogate to decline a recommended treatment or to
choose a treatment that the physician does not wish to provide. Nor may information be withheld because its disclosure might upset the patient,
parents, or other decision maker.
        Physicians may withhold information when a competent patient clearly indicates that he or she does not wish to have the information
provided, and the physician has previously offered to provide such information. Some commentators believe that parents or other surrogates do
not have the same prerogative to refuse information or decline participation in decision making.[14]
        Physicians may withhold information if they believe the information would pose an immediate and/or serious threat to a patient's or
surrogate's health or life. These circumstances will occur rarely, if ever. A physician who withholds information assumes the burden of
supporting the decision not to make customary disclosures. The physician should withhold only the specific information that might produce a
threat. Even when immediate full disclosure may produce harm, the physician may succeed in providing partial information gradually, until full
disclosure has occurred.
        When the physician purposely limits disclosure, he or she should document the reasons in the medical record.

Collaborative Physician-Patient (or Physician-Surrogate) Decision Making

        When the attending physician believes the treatment no longer confers a benefit and should be forgone, the patient, parents, or other
surrogate should be so informed. Children, even those of early school years, often appreciate their medical situations far better than their family
members, guardians, or health care providers believe.15 In many cases, young children deserve to hear the general conclusions of decisions that
will affect their continued survival. Children should not be deprived of opportunities to say goodbyes to loved ones. Well-meaning attempts to
shield children from this information may result in the breakdown of open communication and trust between patients and those caring for them.
        Under some circumstances, child patients and their parents will not agree on the best plan of action. Such situations defy easy
rules-of-thumb. The parties must consider, among other concerns, the facts and gravity of the situation; the maturity, knowledge, and
intelligence of the child; and the reasons for and strength of the feelings of other family members. The parties should consider seeking
consultative help from the following: (1) child psychiatrists, family therapists, or similar professionals skilled in behavioral assessment and
counseling; (2) ethics consultants or an ethics committee; (3) other sources of family support, including religious advisers; and, if necessary, (4)
the courts.

Physician-Patient (or Physician-Surrogate) Disputes

        Patients or surrogates may not compel a physician to provide any treatment that, in the professional judgment of that physician, is unlikely
to benefit the patient.[16] However, physicians should not use their views that a treatment provides no benefit (one that they therefore do not
wish to offer) as a reason for circumventing possibly difficult discussions with patients. For example, the medical judgment that
cardiopulmonary resuscitation will not succeed (that resuscitation is "futile") in a patient with severely injured lungs from bronchopulmonary
dysplasia or necrotizing bronchiolitis should not serve as an excuse to avoid talking about do-not-resuscitate orders. Hospitals should have
policies addressing intractable differences between staff and patients or families.
        If the patient or surrogate makes a decision that the physician cannot accept in good conscience, the physician should arrange transfer of
the patient's care to another physician or hospital willing to accept the decision.
        If the physician can make no such arrangements, action by the physician to continue or forgo treatment without extensive consultation
seems unwise. Such disputes deserve careful consideration of their ethical, legal, and administrative implications. Only in the rare situations in
which extended counseling efforts fail, and no physician or facility will accept the patient, should physicians or hospitals refer these cases to the
courts.

Consultation With Family

        Professionals who care for children should strongly encourage their patients to discuss LSMT with their families and with other close
friends and advisers well in advance of the need for decisions. However, when requested to do so, medical professionals should respect the
privacy and confidentiality of patients legally entitled to make their own decisions (emancipated minors or those judged mature), including
decisions about LSMT. Physicians should honor the desire of patients and parents to prevent disclosure of medically related information to
members of the extended family in all but the most unusual circumstances.

DECISION MAKING FOR PATIENTS WHO LACK DECISION-MAKING CAPACITY

        The following sections delineate concerns about decision-making capacity and standards to be applied when patients lack such capacity.
Many medical professionals who care for children, as a matter of course, take the views of the children about treatment seriously. However, the
gravity of decisions about LSMT requires careful, explicit attention to the wishes and feelings of the children, regardless of the legal status of
the patients.



Definitions

        The definition of emancipated minor varies somewhat from state to state. Generally, legislation defines emancipated minors as those who
have graduated from high school, members of the armed forces, those who are married, those who are pregnant or parents, or those who live
apart and are financially independent from their parents.
        The legal notion of mature minor varies even more. Many courts and some legislatures recognize that individual children, beginning at
approximately age 14 years, may be assessed sufficiently mature to make decisions, including some medical ones, for themselves.
        The substituted judgment standard refers to situations in which surrogates can make inferences about the preferences of previously
competent patients. When such a patient's wishes are known or can be deduced, surrogates should replicate the decision that the patient would
have made under the circumstances. Thus, this legal standard applies for children who are emancipated or considered mature.

Presumption of Capacity: Decision-Making Capacity in General

        In the case of conscious and alert emancipated minors or those judged mature minors, the ethical and legal presumption of capacity should
govern, unless countervailing evidence arises to call the presumption into question.
        The professional staff may question a patient's capacity if they suspect or diagnose conditions such as delirium, dementia, depression,
mental retardation, psychosis, intoxication, stupor, or coma. Lack of decision-making capacity can be transient and specific to a particular
decision. Therefore, patients who suffer from any of these conditions may not lack capacity at all times for all purposes, and the staff may need
to reassess decision-making capacity from time to time.
        Refusal of specific treatment that most patients would agree to does not alone mean the patient lacks decision-making capacity, but such
refusals may serve as a basis for inquiring into the patient's decision-making capacity.

Standards for Decision Making for Patients Lacking Decision-Making Capacity

        A surrogate must make health care decisions for patients who lack decision-making capacity.
        The substituted judgment standard should be used for children who are emancipated or mature when their wishes are known or may be
deduced.
        The best interests standard serves as the basis for decisions for patients who have never achieved decision-making capacity, including
infants and young children. This standard does not easily apply to patients in whom a permanently unconscious state has been reliably
diagnosed. It is difficult to claim that their continued life benefits them, although we cannot say with certainty that they suffer any burden.
Physicians and families should also consider whether continued treatment conforms with respect for the meaning of human life and accords
with the interests of others, such as family members and other loved ones.

Formal Assessment of Capacity

        As a rule, the attending physician should assess and document the capacity of a patient to make or assist in making decisions about
forgoing treatment. Formal developmental, psychiatric, or other consultation may help determine the patient's abilities and the appropriateness
of the child's participation in making decisions.

Advance Directives

        Legal uncertainty surrounds the status of "living wills" or durable power-of-attorney documents executed by minors, even those recognized
as emancipated or mature. Thus, in most situations, children will not have formal advance directive documents even under the Federal Patient
Self-Determination Act.[17] However, physicians and others should accord considerable weight to the feelings minor children may have
expressed before losing the capacity to communicate clearly regarding LSMT. If the patient has executed a living will or any other form of
advance directive for health care, that document should serve as strong evidence of the patient's wishes.
        Pediatricians should encourage parents of dying children to plan alternatives to calling emergency medical personnel if the family does not
desire resuscitation.

DOCUMENTATION OF DECISIONS AND ENTRY OF ORDERS

        The American Academy of Pediatrics recommends explicit documentation, in the form of clear orders and explanatory progress notes in
the medical record, to encourage involved health care providers to adhere closely to the goals of treatment agreed on by the patient, parents, or
other decision maker, and the patient's physician.

Orders

        Physicians should encourage hospitals to develop and maintain written policies permitting the forgoing of life-supporting treatment of
patients, including children, in appropriate circumstances. Such policies should state that when it has been determined that a particular LSMT is
to be forgone, the attending physician or a designee must write an order in the patient's medical record. Telephone orders alone are not
acceptable under most circumstances. The attending physician has the responsibility to elicit and consider the views of other members of the
professional staff regarding treatment limitations before entering orders limiting LSMT. He or she should discuss the meaning of any order
limiting treatment with the staff and ensure that all involved understand such orders and their implications.

Progress Notes

        At the time an order limiting LSMT is written, the attending physician should write a companion entry in the progress notes including the
following information: diagnosis, prognosis, patient's or other decision-maker's wishes, the content of discussions with involved parties, any
disagreements or unresolved issues, and the recommendations of the treating team and consultants.



Acceptable Orders

        Each situation deserves individual consideration. This usually requires detailed orders appropriate to the specific case. However,
physicians may indicate the following orders to facilitate communication.

No Specified Limits on Therapy

        These patients will receive all medically appropriate interventions, including treatment of cardiopulmonary arrest. All patients are assumed
to be in this category unless it is otherwise noted in the patient's orders and explained in progress notes.

Limited Therapy

        These patients receive medically indicated treatment but have specific interventions, diagnostic or therapeutic, forgone as noted in the
patient's orders and explained in progress notes. For example, one may omit cardiopulmonary resuscitation, provide all reasonable therapies for
respiratory disease, but forgo tracheal intubation and/or mechanical ventilation, or provide "comfort measures only," such as nursing care plus
appropriate analgesia and sedation. Interventions already begun may be withdrawn. Forgoing specific measures does not preclude initiation or
continuation of other indicated diagnostic tests or therapies.
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        Many infants, children, and adolescents with long-term, serious health problems require frequent and/or prolonged hospitalizations that
separate them from their home environment. Hospitalization interferes with the ability to form the normal, interpersonal family and community
relationships that are important for normal growth and development. Caring for a child at home may be a desirable alternative to hospital-based
care.
        Caring for a child at home, with all the necessary assistance, is more supportive of the family's traditional caretaking and nurturing role, but
home care should be initiated only when consonant with the best interests of the child and family and if adequate resources and support are
available. Combining the benefits of home care with appropriate medical treatment and support requires the development of innovative
programs among hospitals, physicians, parents, home care professionals, and communities.
        Although many home health care programs for patients with chronic disease exist, objective data about their efficiency, risks, benefits, and
costs are limited. Where documentation exists,[1,2] home care can be shown to be a successful, cost-effective method of health care delivery.
Careful planning and coordination of family, hospital, home care providers, and community resources, however, are essential for successful
home health care programs, and guidelines for program development and assessment are needed.
        The goal of a home health care program for infants, children, or adolescents with chronic conditions is the provision of comprehensive,
cost-effective health care within a nurturing home environment that maximizes the capabilities of the individual and minimizes the effects of the
disabilities. This may be established to prevent hospitalization or reduce the length of hospitalization.

PROGRAM DEVELOPMENT

        Comprehensive planning should minimize physical and emotional risk to the patient, adverse effects on the family members, or unforeseen
financial burdens. Because of the many factors to be considered, planning should be done by a multidisciplinary Home Health Care Team. This
team should include (when available): parents; a primary care pediatrician; other physicians (eg, hospital physicians, subspecialists, other
community physicians); nurses; occupational, physical, respiratory, and speech therapists; child development specialists; educational specialists;
nutritionists; social workers; teachers; home care providers (eg, home health aide and equipment provider); case managers; and insurers. The
team must initially develop the Home Health Care Program, which provides comprehensive care recommendations (the treatment plan) and
arrangements based on each individual patient's demonstrated needs (the resources to be utilized, including equipment and service providers).
Many of the resources used in the Home Health Care Program may be an extension of existing hospital services.
        After the Home Health Care Program is established, each child and family identified for the program needs an Individualized Home Care
Plan (IHCP). The family (or other primary caregivers) and the primary care pediatrician must play a major role in developing, implementing,
and monitoring the plan, with appropriate subspecialists, when necessary, identified early in this process. A home care service coordinator to
support and coordinate the IHCP should be selected (jointly by the team and the family) for each patient. The coordinator, working in
conjunction with the primary care pediatrician, works closely with the family, identifying and assisting with their needs in caring for the child at
home, including family training about illness, treatment, and advocacy, and assisting families in developing service coordination skills. This
family oriented advocate could be an appropriately trained parent of a child with chronic illness who has experience in home care-related issues
and concerns. Every effort should be made to identify a single care coordinator for the child and family, even if this requires serving the needs
of several programs/systems. If this is not possible, it is essential that a communication system be developed with unique and shared
responsibilities delineated for each care coordinator.

IMPLEMENTATION

Patient Selection



        Eligibility for home health care should be based on a comprehensive analysis of the Home Health Care Program capabilities, whether the
child's therapeutic needs can be met by home care, the potential benefits and risks, and the available resources. Families should not face
excessive pressure to enroll their children in a home care program if this move would be detrimental to the child or family. The patient should
participate in the development of the IHCP to the extent possible, with the following factors considered for patient selection.

1. Patient Factors. Underlying any potential for home care in chronic disease is the patient's medical stability vis-a-vis the capacity of the Home
Health Care Program to provide backup and emergency care. Previous experience with home care in similar situations should be reviewed. As
part of the initial discharge planning process, plans should be made to explore home care as an option to begin when the patient's condition is as
stable as possible.
2. Family and Home Factors. If possible, each family should have at least two members trained and fully able to care for the child in the home.
In some situations, two or more trained adults are essential to assure medical safety. The family should provide evidence of sufficient
parental/family involvement, proven capability in performing medical and nursing tasks, and an appropriate home situation (eg, physical
environment, safety, and geographic location) for the child's medical safety to be reasonably assured. Respite services should be part of the plan
as well as emergency staffing in case the care provider is ill. Specialized day care should be explored as well.
3. Community Factors. A primary care pediatrician or other provider should be involved in the development of the IHCP before hospital
discharge, be knowledgeable about the plan, and agree to participate by providing primary medical care. This physician oversees the medical
aspects of the plan after hospital discharge, communicates with the attending physician at the hospital and other involved physicians, and
reviews the safety of the plan. The service coordinator must assure the availability of appropriate home health care providers, equipment, and
other special needs (eg, oxygen suppliers). Essential equipment must either be portable or available at each site that the child attends.
Reasonable contingency plans for emergencies (eg, power and equipment backup for those with life-support devices and appropriate
transportation), including clear delineation of the unique and shared medical care responsibilities among physicians on the team, must be
available. The "team leader," generally the primary care pediatrician, should be identified.
4. Home Care Trial. In order to identify any omissions or lack of clarity in the IHCP, a successful trial of care by the future home health care
providers within the hospital setting (using emergency backup by the regular hospital staff) is recommended before discharge. Family members
should use equipment and supplies that will be used at home first in the hospital so that they can become familiar and proficient with their use.
Any differences between hospital use and home use should be addressed before hospital discharge. The trial should enable the family and other
regular caregivers to develop self-confidence and avoid overdependency upon hospital staff.

IHCP DEVELOPMENT

        Careful review of the patient's status and needs in the hospital should be made by each professional participating in the patient's care. Each
discipline should formulate goals and objectives for the patient and develop daily program components to meet these goals in the home.
Thereafter, a meeting should occur to formulate an integrated daily IHCP with specific responsibilities delineated, including the establishment
of financial responsibility. This plan includes the following: 1) designation of a home care service coordinator, 2) involvement of a primary care
physician who will provide "the medical home," 3) family access to a telephone, 4) specific physician orders for medications, treatments,
medical follow-up, and medical tests as appropriate, 5) a plan for monitoring the home care plan that includes designation of the "team leader"
and specific responsibilities of the service coordinator and primary care physician, 6) a mechanism for making adjustments to the plan when
needed, 7) a defined backup system for medical emergencies, 8) regular or special educational services for school-aged children and early
intervention services for eligible infants and toddlers, and 9) criteria procedures for transition from home care, when appropriate.

Educational Services

        Planning for early intervention and/or educational services should stress the importance of educating children in an environment with peers
that promotes and maintains socialization. With school systems providing education in the least restrictive environment, the child's Individual
Educational Plan should incorporate therapeutic and nursing care that is coordinated with the daily IHCP. A child should not be denied
necessary home care services because he or she is entitled to school-based services.

Equipment and Supplies

        Equipment and supplies that are appropriate for use in the home must be selected and secured according to each patient's needs.
Community suppliers must guarantee continuous availability, maintenance, emergency repair, and replacement of this equipment. Financial
reimbursement to the family for necessary equipment, supplies, and maintenance should not be denied because the care of the patient is
transferred from the hospital to the home. Any need for equipment changes, including manufacturer recalls, should be arranged in conjunction
with the service coordinator and the family. Equipment performance should be documented and tracked by the manufacturer.

Child and Caregiver Training

        Critical components of the IHCP are education and training for the family and other caregivers, including the child to the greatest extent
possible, professional and paraprofessional health care providers, school personnel (if the child will be attending school), and all emergency
personnel. Before discharge from the hospital, the family rather than the hospital staff should provide as much of the child's care as possible.
The family must learn to recognize and record changes in the child's condition that would require consultation and/or modification of care. The
patient, especially if an adolescent, should be encouraged to take responsibility for self-care to the extent appropriate. Although it may require
time, restraint, and patience, the hospital staff should assume a supportive, rather than primary, role in this stage of the child's care. The plan
should also incorporate outreach education for staff at local hospitals and community-based home care providers.

Cost

        The Home Health Care Team should evaluate the projected cost of the child's IHCP and the available methods of financial support and
resolve funding problems before hospital discharge of the patient. There should be continuing review and dialogue among the Home Health
Care Team, insurers, and public programs to help assure the financial coverage of home care. Creative financing approaches include negotiated



arrangements among a diversity of health care and social service funding sources.

Effects of Home Care on the Child and the Family

        During the development of the child's IHCP, a number of issues related to the potential effects of having a severely ill child at home need
to be explored with the family, including issues of privacy, physical burdens of care, impact upon other family members such as siblings, time
demands of home care, role of the parents in coordinating care, and the social and financial aspects including issues of confidentiality.
Assessment should include impact of home care on family dynamics, activities, and schedules including work-related responsibilities.
Discussions with the family should explore possible approaches to these issues before discharge, and the family should feel comfortable with
their choices.

PROGRAM MAINTENANCE

        Before discharge and at intervals during the child's home care program, there should be a coordinated review of the patient's and family's
needs, how the family is managing, the progress toward the home care goals, and other available relevant information. The service coordinator
and the family should conduct the program review, soliciting input from all involved providers. This is particularly important since the child's
and family's needs will likely change over time, both medically and socially. The type and frequency of the child's specialized therapy should be
reviewed, and any new issues that arise should be evaluated. Home care case management conferences are recommended at periodic intervals.
They should include all community-based providers and case managers.

PROGRAM EVALUATION AND OUTCOME

        A review of all patients in the Home Health Care Program and an assessment of data from similar programs should be done by the Home
Health Care Team on an ongoing basis. Feedback data for review should be obtained from several sources (eg, the child, the parents, the
community, local care providers, and school personnel). Sharing experiences will lead to the continued refinement of the Home Health Care
Program. Principles of program review should include the analysis and improvement of key clinical and social outcomes, with evaluation of the
ultimate value of the care provided. Follow-up and outcome assessments need to be based on the following: 1) survival, 2) the need for
subsequent hospitalizations and other morbidity, 3) developmental progress, 4) course of the underlying disease, 5) actual utilization of
resources as compared with expected utilization, 6) financial experience (cash flow and continued availability of benefits), and 7) effects on
family members, including siblings. As with all elements of family-centered care, input from family members into this process is essential.

ALTERNATIVES

        The use of intermediate or chronic care facilities may be considered as an alternative to home care. The choice of home care or alternative
care must be based upon a thorough evaluation of the needs and wishes of the family and the expected course of the illness. Most effective care
planning requires the development of a continuum of care options and the evaluation of alternate types of care. The home is one
community-based alternative. Components comprise a spectrum of care that may be required over time depending on changing circumstances.

CONCLUSION

        Home health care programs for infants, children, or adolescents with chronic disease may offer the advantages of supporting the child's
growth and development in a more nurturing family environment without compromising comprehensive health care delivered in a cost-effective
manner. Since the number of children with chronic diseases that may be appropriate for home care is increasing (eg, technology-dependent
children, children with human immunodeficiency virus infection), this issue affects all pediatricians. Careful analysis, shared experience, and
future controlled studies will help support the appropriateness and cost-effectiveness of home health care programs in the care of patients with
chronic disease. The central role of the family in this process must be recognized and continuously supported, with appropriate ongoing
assistance as the needs of the child and family change over time.
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CLINICAL REPORT

Guidelines for Monitoring and
Management of Pediatric Patients
During and After Sedation for
Diagnostic and Therapeutic
Procedures: An Update
AMERICAN ACADEMY OF PEDIATRICS
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Charles J. Coté, MD, Stephen Wilson, DMD, MA, PhD, the Work Group on Sedation

ABSTRACT
The safe sedation of children for procedures requires a systematic approach that
includes the following: no administration of sedating medication without the
safety net of medical supervision; careful presedation evaluation for underlying
medical or surgical conditions that would place the child at increased risk from
sedating medications; appropriate fasting for elective procedures and a balance
between depth of sedation and risk for those who are unable to fast because of the
urgent nature of the procedure; a focused airway examination for large tonsils or
anatomic airway abnormalities that might increase the potential for airway ob-
struction; a clear understanding of the pharmacokinetic and pharmacodynamic
effects of the medications used for sedation, as well as an appreciation for drug
interactions; appropriate training and skills in airway management to allow rescue
of the patient; age- and size-appropriate equipment for airway management and
venous access; appropriate medications and reversal agents; sufficient numbers of
people to carry out the procedure and monitor the patient; appropriate physiologic
monitoring during and after the procedure; a properly equipped and staffed
recovery area; recovery to presedation level of consciousness before discharge
from medical supervision; and appropriate discharge instructions. This report was
developed through a collaborative effort of the American Academy of Pediatrics
and the American Academy of Pediatric Dentistry to offer pediatric providers
updated information and guidance in delivering safe sedation to children.

INTRODUCTION
Invasive diagnostic and minor surgical procedures on pediatric patients outside the
traditional operating room setting have increased in the last decade. As a conse-
quence of this change and the increased awareness of the importance of providing
analgesia and anxiolysis, the need for sedation for procedures in physician offices,
dental offices, subspecialty procedure suites, imaging facilities, emergency depart-
ments, and ambulatory surgery centers has also markedly increased.1–37 In recog-
nition of this need for both elective and emergency use of sedation in nontradi-
tional settings, the American Academy of Pediatrics (AAP) and American Academy
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of Pediatric Dentistry (AAPD) have published a series of
guidelines for the monitoring and management of pedi-
atric patients during and after sedation for a proce-
dure.38–42 The purpose of this updated statement is to
unify the guidelines for sedation used by medical and
dental practitioners, add clarifications regarding moni-
toring modalities, provide new information from medi-
cal and dental literature, and suggest methods for further
improvement in safety and outcomes. With the revision
of this document, the Joint Commission on Accredita-
tion of Healthcare Organizations, the American Society
of Anesthesiologists (ASA), the AAP, and the AAPD will
use similar language to define sedation categories and
the expected physiologic responses.41–44

This revised statement reflects the current under-
standing of appropriate monitoring needs both during
and after sedation for a procedure.4,5,12,19,21,22,26,45–53 The
monitoring and care outlined in these guidelines may be
exceeded at any time on the basis of the judgment of the
responsible practitioner. Although intended to encour-
age high-quality patient care, adherence to these guide-
lines cannot guarantee a specific patient outcome. How-
ever, structured sedation protocols designed to
incorporate the principles in this document have been
widely implemented and shown to reduce morbidi-
ty.29,32–34,37,54,55 These guidelines are proffered with the
awareness that, regardless of the intended level of seda-
tion or route of administration, the sedation of a pedi-
atric patient represents a continuum and may result in
respiratory depression and loss of the patient’s protective
reflexes.43,56–59

Sedation of pediatric patients has serious associ-
ated risks, such as hypoventilation, apnea, airway ob-
struction, laryngospasm, and cardiopulmonary impair-
ment.2,6,22,45,46,54,60–69 These adverse responses during and
after sedation for a diagnostic or therapeutic procedure
may be minimized, but not completely eliminated, by a
careful preprocedure review of the patient’s underlying
medical conditions and consideration of how the seda-
tion process might affect or be affected by these condi-
tions.54 Appropriate drug selection for the intended pro-
cedure as well as the presence of an individual with the
skills needed to rescue a patient from an adverse re-
sponse are essential. Appropriate physiologic monitoring
and continuous observation by personnel not directly
involved with the procedure allow for accurate and rapid
diagnosis of complications and initiation of appropriate
rescue interventions.46,51,54

The sedation of children is different from the sedation
of adults. Sedation in children is often administered to
control behavior to allow the safe completion of a pro-
cedure. A child’s ability to control his or her own behav-
ior to cooperate for a procedure depends both on his or
her chronologic and developmental age. Often, children
younger than 6 years and those with developmental
delay require deep levels of sedation to gain control of

their behavior.57 Therefore, the need for deep sedation
should be anticipated. Children in this age group are
particularly vulnerable to the sedating medication’s ef-
fects on respiratory drive, patency of the airway, and
protective reflexes.46 Studies have shown that it is com-
mon for children to pass from the intended level of
sedation to a deeper, unintended level of sedation.56,59,70

For older and cooperative children, other modalities,
such as parental presence, hypnosis, distraction, topical
local anesthetics, and guided imagery, may reduce the
need for or the needed depth of pharmacologic seda-
tion.31,71–81

The concept of rescue is essential to safe sedation.
Practitioners of sedation must have the skills to rescue
the patient from a deeper level than that intended for
the procedure. For example, if the intended level of
sedation is “minimal,” practitioners must be able to res-
cue the patient from “moderate sedation”; if the in-
tended level of sedation is “moderate,” practitioners
must have the skills to rescue the patient from “deep
sedation”; and if the intended level of sedation is “deep,”
practitioners must have the skills to rescue the patient
from a state of “general anesthesia.” The ability to res-
cue means that practitioners must be able to recognize
the various levels of sedation and have the skills neces-
sary to provide appropriate cardiopulmonary support
if needed. Sedation and anesthesia in a nonhospital en-
vironment (private physician or dental office or free-
standing imaging facility) may be associated with an
increased incidence of “failure to rescue” the patient
should an adverse event occur, because the only backup
in this venue may be to activate emergency medical
services (EMS).46,82 Rescue therapies require specific
training and skills.46,54,83,84 Maintenance of the skills
needed to perform successful bag-valve-mask ventila-
tion is essential to successfully rescue a child who has
become apneic or developed airway obstruction. Famil-
iarity with emergency airway management procedure
algorithms is essential.83–87 Practitioners should have an
in-depth knowledge of the agents they intend to use and
their potential complications. A number of reviews and
handbooks for sedating pediatric patients are avail-
able.32,48,55,88–93 These guidelines are intended for all ven-
ues in which sedation for a procedure might be per-
formed (hospital, surgical center, freestanding imaging
facility, dental facility, or private office).

There are other guidelines for specific situations and
personnel that are beyond the scope of this document.
Specifically, guidelines for the delivery of general anes-
thesia and monitored anesthesia care (sedation or anal-
gesia), outside or within the operating room by anesthe-
siologists or other practitioners functioning within a
department of anesthesiology, are addressed by policies
developed by the ASA and by individual departments of
anesthesiology.94 Also, guidelines for the sedation of pa-
tients undergoing mechanical ventilation in a critical
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care environment or for providing analgesia for patients
postoperatively, patients with chronic painful condi-
tions, and hospice care are also beyond the scope of this
document.

DEFINITION OF TERMS USED IN THIS REPORT

● Pediatric patients: all patients through 21 years of age,
as defined by the AAP.

● Must/shall: an imperative need or duty that is essen-
tial, indispensable, or mandatory.

● Should: the recommended need and/or duty.

● May/could: freedom or liberty to follow a suggested or
reasonable alternative.

● Medical supervision/medical personnel: a currently li-
censed practitioner of medicine, surgery, or dentistry
trained in the administration of medications used for
procedural sedation and the management of compli-
cations associated with these medications.

● Encouraged: a suggested or reasonable action to be
taken.

● ASA physical status classification: guidelines for clas-
sifying the baseline health status according to the ASA
(see Appendix 1).

● Minimal sedation (formerly anxiolysis): a drug-in-
duced state during which patients respond normally to
verbal commands; although cognitive function and
coordination may be impaired, ventilatory and cardio-
vascular functions are unaffected.

● Moderate sedation (formerly conscious sedation or
sedation/analgesia): a drug-induced depression of
consciousness during which patients respond pur-
posefully to verbal commands (eg, “open your eyes,”
either alone or accompanied by light tactile stimula-
tion, such as a light tap on the shoulder or face, not a
sternal rub). For older patients, this level of sedation
implies an interactive state; for younger patients, age-
appropriate behaviors (eg, crying) occur and are ex-
pected. Reflex withdrawal, although a normal re-
sponse to a painful stimulus, is not considered as the
only age-appropriate purposeful response (ie, it must
be accompanied by another response, such as pushing
away the painful stimulus, to confirm a higher cogni-
tive function). With moderate sedation, no interven-
tion is required to maintain a patent airway, and spon-
taneous ventilation is adequate. Cardiovascular
function is usually maintained. However, in the case
of procedures that may themselves cause airway ob-
struction (eg, dental or endoscopic), the practitioner
must recognize an obstruction and assist the patient in
opening the airway. If the patient is not making spon-
taneous efforts to open their airway to relieve the
obstruction, then the patient should be considered to
be deeply sedated.

● Deep sedation (deep sedation/analgesia): a drug-in-
duced depression of consciousness during which pa-
tients cannot be easily aroused but respond purpose-
fully (see discussion of reflex withdrawal above) after
repeated verbal or painful stimulation (eg, purpose-
fully pushing away the noxious stimuli). The ability to
independently maintain ventilatory function may be
impaired. Patients may require assistance in maintain-
ing a patent airway, and spontaneous ventilation may
be inadequate. Cardiovascular function is usually
maintained. A state of deep sedation may be accom-
panied by partial or complete loss of protective airway
reflexes.

● General anesthesia: a drug-induced loss of conscious-
ness during which patients are not arousable, even by
painful stimulation. The ability to independently
maintain ventilatory function is often impaired. Pa-
tients often require assistance in maintaining a patent
airway, and positive-pressure ventilation may be re-
quired because of depressed spontaneous ventilation
or drug-induced depression of neuromuscular func-
tion. Cardiovascular function may be impaired.

GOALS OF SEDATION
The goals of sedation in the pediatric patient for diag-
nostic and therapeutic procedures are to (1) guard the
patient’s safety and welfare; (2) minimize physical dis-
comfort and pain; (3) control anxiety, minimize psycho-
logical trauma, and maximize the potential for amnesia;
(4) control behavior and/or movement to allow the safe
completion of the procedure; and (5) return the patient
to a state in which safe discharge from medical supervi-
sion, as determined by recognized criteria, is possible
(Appendix 2).

These goals can best be achieved by selecting the lowest
dose of drug with the highest therapeutic index for the
procedure. It is beyond the scope of this document to
specify which drugs are appropriate for which procedures;
however, the selection of the fewest number of drugs and
matching drug selection to the type and goal of the proce-
dure are essential for safe practice.53,88,91–93,95–97 For example,
analgesic medications such as opioids are indicated for
painful procedures. For nonpainful procedures, such as
computed tomography or MRI, sedatives/hypnotics are
preferred. When both sedation and analgesia are desirable
(eg, fracture reduction), either single agents with analgesic/
sedative properties or combination regimens are com-
monly used. Anxiolysis and amnesia are additional goals
that should be considered in selection of agents for partic-
ular patients. However, the potential for an adverse out-
come may be increased when 3 or more sedating medica-
tions are administered.45,98 Knowledge of each drug’s time
of onset, peak response, and duration of action is essential.
Although the concept of titration of drug to effect is critical,
one must know whether the previous dose has taken full
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effect before administering additional drug. Such manage-
ment will improve safety and outcomes. Drugs with long
durations of action (eg, chloral hydrate, intramuscular pen-
tobarbital, phenothiazines) will require longer periods of
observation even after the child achieves currently used
recovery and discharge criteria.45,99,100 This concept is par-
ticularly important for infants and toddlers transported in
car safety seats who are at risk of resedation after discharge
because of residual prolonged drug effects with the poten-
tial for airway obstruction.45,46

GENERAL GUIDELINES

Candidates
Patients who are in ASA classes I and II (Appendix 1) are
frequently considered appropriate candidates for mini-
mal, moderate, or deep sedation. Children in ASA classes
III and IV, children with special needs, and those with
anatomic airway abnormalities or extreme tonsillar hy-
pertrophy present issues that require additional and in-
dividual consideration, particularly for moderate and
deep sedation.51 Practitioners are encouraged to consult
with appropriate subspecialists and/or an anesthesiolo-
gist for patients at increased risk of experiencing adverse
sedation events because of their underlying medical/
surgical conditions.

Responsible Person
The pediatric patient shall be accompanied to and from
the treatment facility by a parent, legal guardian, or
other responsible person. It is preferable to have 2 or
more adults accompany children who are still in car
safety seats if transportation to and from a treatment
facility is provided by one of the adults.101

Facilities
The practitioner who uses sedation must have immedi-
ately available facilities, personnel, and equipment to
manage emergency and rescue situations. The most
common serious complications of sedation involve com-
promise of the airway or depressed respirations resulting
in airway obstruction, hypoventilation, hypoxemia, and
apnea. Hypotension and cardiopulmonary arrest may
occur, usually from inadequate recognition and treat-
ment of respiratory compromise. Other rare complica-
tions may also include seizures and allergic reactions.
Facilities that provide pediatric sedation should monitor
for, and be prepared to treat, such complications.

Back-up Emergency Services
A protocol for access to back-up emergency services shall
be clearly identified with an outline of the procedures
necessary for immediate use. For nonhospital facilities, a
protocol for ready access to ambulance service and im-
mediate activation of the EMS system for life-threaten-
ing complications must be established and maintained. It

should be understood that the availability of EMS ser-
vices does not replace the practitioner’s responsibility to
provide initial rescue in managing life-threatening com-
plications.

On-Site Monitoring and Rescue Equipment
An emergency cart or kit must be immediately accessi-
ble. This cart or kit must contain equipment to provide
the necessary age- and size-appropriate drugs and equip-
ment to resuscitate a nonbreathing and unconscious
child. The contents of the kit must allow for the provi-
sion of continuous life support while the patient is being
transported to a medical facility or to another area
within a medical facility. All equipment and drugs must
be checked and maintained on a scheduled basis (see
Appendices 3 and 4 for suggested drugs and emergency
life support equipment to consider before the need for
rescue occurs). Monitoring devices, such as electrocar-
diography (ECG) machines, pulse oximeters (with size-
appropriate oximeter probes), end-tidal carbon dioxide
monitors, and defibrillators (with size-appropriate defi-
brillator paddles), must have a safety and function check
on a regular basis as required by local or state regulation.

Documentation
Documentation before sedation shall include, but not be
limited to, the guidelines that follow.

1. Informed consent: the patient record shall document
that appropriate informed consent was obtained ac-
cording to local, state, and institutional require-
ments.102

2. Instructions and information provided to the respon-
sible person: the practitioner shall provide verbal
and/or written instructions to the responsible person.
Information shall include objectives of the sedation
and anticipated changes in behavior during and after
sedation. Special instructions shall be given to the
responsible adult for infants and toddlers who will be
transported home in a car safety seat regarding the
need to carefully observe the child’s head position to
avoid airway obstruction. Transportation in a car
safety seat poses a particular risk for infants who have
received medications known to have a long half-life,
such as chloral hydrate, intramuscular pentobarbital,
or phenothiazine.45,46,100,103 Consideration for a longer
period of observation shall be given if the responsible
person’s ability to observe the child is limited (eg,
only 1 adult who also has to drive). Another indica-
tion for prolonged observation would be a child with
an anatomic airway problem or a severe underlying
medical condition. A 24-hour telephone number for
the practitioner or his or her associates shall be pro-
vided to all patients and their families. Instructions
shall include limitations of activities and appropriate
dietary precautions.
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Dietary Precautions
Agents used for sedation have the potential to impair
protective airway reflexes, particularly during deep se-
dation. Although a rare occurrence, pulmonary aspira-
tion may occur if the child regurgitates and cannot pro-
tect his or her airway. Therefore, it is prudent that,
before sedation, the practitioner evaluate preceding food
and fluid intake. It is likely that the risk of aspiration
during procedural sedation differs from that during gen-
eral anesthesia involving tracheal intubation or other
airway manipulation.104,105 However, because the abso-
lute risk of aspiration during procedural sedation is not
yet known, guidelines for fasting periods before elective
sedation should generally follow those used for elective
general anesthesia. For emergency procedures in chil-
dren who have not fasted, the risks of sedation and the
possibility of aspiration must be balanced against the
benefits of performing the procedure promptly (see be-
low). Additional research is needed to better elucidate
the relationships between various fasting intervals and
sedation complications.

Before Elective Sedation
Children receiving sedation for elective procedures
should generally follow the same fasting guidelines as
those for general anesthesia (Table 1). It is permissible
for routine necessary medications to be taken with a sip
of water on the day of the procedure.

Before Emergency Sedation
The practitioner must always balance the possible risks
of sedating nonfasted patients with the benefits and
necessity for completing the procedure. In this circum-

stance, the use of sedation must be preceded by an
evaluation of food and fluid intake. There are few pub-
lished studies with adequate statistical power to provide
guidance to the practitioner regarding safety or risk of
pulmonary aspiration of gastric contents during proce-
dural sedation.104–109 When protective airway reflexes are
lost, gastric contents may be regurgitated into the air-
way. Therefore, patients with a history of recent oral
intake or with other known risk factors, such as trauma,
decreased level of consciousness, extreme obesity, preg-
nancy, or bowel motility dysfunction, require careful
evaluation before administration of sedatives. When
proper fasting has not been ensured, the increased risks
of sedation must be carefully weighed against its bene-
fits, and the lightest effective sedation should be used.
The use of agents with less risk of depressing protective
airway reflexes may be preferred.110 Some emergency
patients requiring deep sedation may require protection
of the airway before sedation.

Use of Immobilization Devices
Immobilization devices such as papoose boards must be
applied in such a way as to avoid airway obstruction or
chest restriction. The child’s head position and respira-
tory excursions should be checked frequently to ensure
airway patency. If an immobilization device is used, a
hand or foot should be kept exposed, and the child
should never be left unattended. If sedating medications
are administered in conjunction with an immobilization
device, monitoring must be used at a level consistent
with the level of sedation achieved.

Documentation at the Time of Sedation

1. Health evaluation: before sedation, a health evalua-
tion shall be performed by an appropriately licensed
practitioner and reviewed by the sedation team at the
time of treatment for possible interval changes. The
purpose of this evaluation is to not only document
baseline status but also determine if patients present
specific risk factors that may warrant additional con-
sultation before sedation. This evaluation will also
screen out patients whose sedation will require more
advanced airway or cardiovascular management
skills or alterations in the doses or types of medica-
tions used for procedural sedation.

A new concern for the practitioner is the wide-
spread use of medications that may interfere with
drug absorption or metabolism and, therefore, en-
hance or shorten the effect time of sedating medica-
tions. Herbal medicines (eg, St John’s wort or echi-
nacea), may alter drug pharmacokinetics through
inhibition of the cytochrome P450 system, resulting
in prolonged drug effect and altered (increased or
decreased) blood drug concentrations.111–116 Kava may
increase the effects of sedatives by potentiating

TABLE 1 Appropriate Intake of Food and Liquids Before Elective
Sedation

Ingested Material Minimum Fasting
Period, h

Clear liquids: water, fruit juices without
pulp, carbonated beverages, clear tea,
black coffee

2

Breast milk 4
Infant formula 6
Nonhuman milk: because nonhuman milk
is similar to solids in gastric emptying
time, the amount ingested must be
considered when determining an
appropriate fasting period

6

Light meal: a light meal typically consists
of toast and clear liquids. Meals that
include fried or fatty foods or meat may
prolong gastric emptying time; both
the amount and type of foods ingested
must be considered when determining
an appropriate fasting period

6

Source: American Society of Anesthesiologists. Practice guidelines for preoperative fasting and
the use of pharmacologic agents to reduce the risk of pulmonary aspiration: application to
healthy patients undergoing elective procedures—a report of the American Society of Anes-
thesiologists. Available at: www.asahq.org/publicationsAndServices/NPO.pdf.
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�-aminobutyric acid inhibitory neurotransmission,
and valerian may itself produce sedation that appar-
ently is mediated through modulation of �-aminobu-
tyric acid neurotransmission and receptor func-
tion.117,118 Drugs such as erythromycin, cimetidine,
and others may also inhibit the cytochrome P450
system, resulting in prolonged sedation with midazo-
lam as well as other medications competing for the
same enzyme systems.119–122 Medications used to treat
HIV infection, some anticonvulsants, and some psych-
otropic medications may also produce clinically impor-
tant drug-drug interactions.123–125 Therefore, carefully
obtaining a drug history is a vital part of the safe seda-
tion of children. The clinician should consult various
sources (a pharmacist, textbooks, online services, or
handheld databases) for specific information on drug
interactions.126

The health evaluation should include:

● obtaining age and weight

● obtaining a health history, including (1) allergies
and previous allergic or adverse drug reactions; (2)
medication/drug history, including dosage, time,
route, and site of administration for prescription,
over-the-counter, herbal, or illicit drugs; (3) rele-
vant diseases, physical abnormalities, and neuro-
logic impairment that might increase the potential
for airway obstruction, such as a history of snoring
or obstructive sleep apnea127,128; (4) pregnancy sta-
tus; (5) a summary of previous relevant hospital-
izations; (6) history of sedation or general anesthe-
sia and any complications or unexpected responses;
and (7) relevant family history, particularly that
related to anesthesia

● a review of systems with a special focus on abnor-
malities of cardiac, pulmonary, renal, or hepatic
function that might alter the child’s expected re-
sponses to sedating/analgesic medications

● determination of vital signs, including heart rate,
blood pressure, respiratory rate, and temperature
(for some children who are very upset or nonco-
operative, this may not be possible, and a note
should be written to document this occurrence)

● a physical examination, including a focused evalu-
ation of the airway (tonsillar hypertrophy, abnor-
mal anatomy [eg, mandibular hypoplasia]) to de-
termine if there is an increased risk of airway
obstruction54,129,130

● a physical status evaluation (ASA classification [see
Appendix 1])

● obtaining name, address, and telephone number of
the child’s medical home

For hospitalized patients, the current hospital
record may suffice for adequate documentation of

presedation health; however, a brief note shall be
written documenting that the chart was reviewed,
positive findings were noted, and a management plan
was formulated. If the clinical or emergency condi-
tion of the patient precludes acquiring complete in-
formation before sedation, this health evaluation
should be obtained as soon as is feasible.

2. Prescriptions: when prescriptions are used for seda-
tion, a copy of the prescription or a note describing
the content of the prescription should be in the pa-
tient’s chart along with a description of the instruc-
tions that were given to the responsible person. Pre-
scription medications intended to accomplish procedural
sedation must not be administered without the benefit of
direct supervision by trained medical personnel. Adminis-
tration of sedating medications at home poses an
unacceptable risk, particularly for infants and pre-
school-aged children traveling in car safety seats.46

Documentation During Treatment
The patient’s chart shall contain a time-based record that
includes the name, route, site, time, dosage, and patient
effect of administered drugs. Before sedation, a “time
out” should be performed to confirm the patient’s name,
procedure to be performed, and site of the procedure.43

During administration, the inspired concentrations of
oxygen and inhalation sedation agents and the duration
of their administration shall be documented. Before drug
administrations, special attention must be paid to calcu-
lation of dosage (ie, mg/kg). The patient’s chart shall
contain documentation at the time of treatment that the
patient’s level of consciousness and responsiveness,
heart rate, blood pressure, respiratory rate, and oxygen
saturation were monitored until the patient attained
predetermined discharge criteria (see Appendix 2). A
variety of sedation-scoring systems are available and
may aid this process.70,100 Adverse events and their treat-
ment shall be documented.

Documentation After Treatment
The time and condition of the child at discharge from the
treatment area or facility shall be documented; this
should include documentation that the child’s level of
consciousness and oxygen saturation in room air have
returned to a state that is safe for discharge by recog-
nized criteria (see Appendix 2). Patients receiving sup-
plemental oxygen before the procedure should have a
similar oxygen need after the procedure. Because some
sedation medications are known to have a long half-life
and may delay a patient’s complete return to baseline or
pose the risk of resedation,45,103,131,132 some patients might
benefit from a longer period of less-intense observation
(eg, a step-down observation area) before discharge
from medical supervision.133 Several scales to evaluate
recovery have been devised and validated.70,134,135 A re-
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cently described and simple evaluation tool may be the
ability of the infant or child to remain awake for at least
20 minutes when placed in a quiet environment.100

CONTINUOUS QUALITY IMPROVEMENT
The essence of medical error reduction is a careful ex-
amination of index events and root-cause analysis of
how the event could be avoided in the future.136–140

Therefore, each facility should maintain records that
track adverse events such as desaturation, apnea, laryn-
gospasm, the need for airway interventions including
jaw thrust or positive pressure ventilation, prolonged
sedation, unanticipated use of reversal agents, unin-
tended or prolonged hospital admission, and unsatisfac-
tory sedation/analgesia/anxiolysis. Such events can then
be examined for assessment of risk reduction and im-
provement in patient satisfaction.

PREPARATION AND SETUP FOR SEDATION PROCEDURES
Part of the safety net of sedation is to use a systematic
approach so as to not overlook having an important
drug, piece of equipment, or monitor immediately avail-
able at the time of a developing emergency. To avoid this
problem, it is helpful to use an acronym that allows the
same setup and checklist for every procedure. A com-
monly used acronym that is useful in planning and
preparation for a procedure is SOAPME:

S (suction)—size-appropriate suction catheters and a func-
tioning suction apparatus (eg, Yankauer-type suction)

O (oxygen)—adequate oxygen supply and functioning
flow meters/other devices to allow its delivery

A (airway)—size-appropriate airway equipment (naso-
pharyngeal and oropharyngeal airways, laryngoscope
blades [checked and functioning], endotracheal tubes,
stylets, face mask, bag-valve-mask or equivalent device
[functioning])

P (pharmacy)—all the basic drugs needed to support life
during an emergency, including antagonists as indicated

M (monitors)—functioning pulse oximeter with size-
appropriate oximeter probes141,142 and other monitors as
appropriate for the procedure (eg, noninvasive blood pres-
sure, end-tidal carbon dioxide, ECG, stethoscope)

E (equipment)—special equipment or drugs for a partic-
ular case (eg, defibrillator)

SPECIFIC GUIDELINES FOR INTENDED LEVEL OF SEDATION

Minimal Sedation
Minimal sedation (formerly anxiolysis) is a drug-in-
duced state during which patients respond normally to
verbal commands. Although cognitive function and co-
ordination may be impaired, ventilatory and cardiovas-
cular functions are unaffected. Children who have re-
ceived minimal sedation generally will not require more
than observation and intermittent assessment of their
level of sedation. Some children will become moderately
sedated despite the intended level of minimal sedation;
should this occur, the guidelines for moderate sedation
will apply.56

Moderate Sedation
Moderate sedation (formerly conscious sedation or se-
dation/analgesia) is a drug-induced depression of con-
sciousness during which patients respond purposefully
to verbal commands or light tactile stimulation (see
“Definition of Terms Used in This Report”). No interven-
tions are required to maintain a patent airway, and
spontaneous ventilation is adequate. Cardiovascular
function is usually maintained. The caveat that loss of
consciousness should be unlikely is a particularly impor-
tant aspect of the definition of moderate sedation. The
drugs and techniques used should carry a margin of
safety wide enough to render unintended loss of con-
sciousness highly unlikely. Because the patient who re-
ceives moderate sedation may progress into a state of
deep sedation and obtundation, the practitioner should
be prepared to increase the level of vigilance correspond-
ing to what is necessary for deep sedation.56

Personnel

The Practitioner
The practitioner responsible for the treatment of the

patient and/or the administration of drugs for sedation
must be competent to use such techniques, provide the
level of monitoring provided in these guidelines, and
manage complications of these techniques (ie, to be able
to rescue the patient). Because the level of intended
sedation may be exceeded, the practitioner must be suf-
ficiently skilled to provide rescue should the child
progress to a level of deep sedation. The practitioner
must be trained in, and capable of providing, at the
minimum, bag-valve-mask ventilation to be able to
oxygenate a child who develops airway obstruction or
apnea. Training in, and maintenance of, advanced pedi-
atric airway skills is required; regular skills reinforce-
ment is strongly encouraged.

Support Personnel
The use of moderate sedation shall include provision

of a person, in addition to the practitioner, whose re-
sponsibility is to monitor appropriate physiologic param-
eters and to assist in any supportive or resuscitation
measures if required. This individual may also be re-
sponsible for assisting with interruptible patient-related
tasks of short duration.44 This individual must be trained
in and capable of providing pediatric basic life support.
The support person shall have specific assignments in
the event of an emergency and current knowledge of the
emergency cart inventory. The practitioner and all an-
cillary personnel should participate in periodic reviews
and practice drills of the facility’s emergency protocol to
ensure proper function of the equipment and coordina-
tion of staff roles in such emergencies.

Monitoring and Documentation

Baseline
Before administration of sedative medications, a base-

line determination of vital signs shall be documented.

PEDIATRICS Volume 118, Number 6, December 2006 2593



For some children who are very upset or noncoopera-
tive, this may not be possible, and a note should be
written to document this happenstance.

During the Procedure
The practitioner shall document the name, route, site,

time of administration, and dosage of all drugs adminis-
tered. There shall be continuous monitoring of oxygen
saturation and heart rate and intermittent recording of
respiratory rate and blood pressure; these should be
recorded in a time-based record. Restraining devices
should be checked to prevent airway obstruction or
chest restriction. If a restraint device is used, a hand or
foot should be kept exposed. The child’s head position
should be checked frequently to ensure airway patency.
A functioning suction apparatus must be present.

After the Procedure
The child who has received moderate sedation must

be observed in a suitably equipped recovery facility (ie,
the facility must have functioning suction apparatus as
well as the capacity to deliver more than 90% oxygen
and positive-pressure ventilation [eg, bag and mask with
oxygen capacity as described previously]). The patient’s
vital signs should be recorded at specific intervals. If the
patient is not fully alert, oxygen saturation and heart
rate monitoring shall be used continuously until appro-
priate discharge criteria are met (see Appendix 2). Be-
cause sedation medications with a long half-life may
delay the patient’s complete return to baseline or pose
the risk of resedation, some patients might benefit from
a longer period of less-intense observation (eg, a step-
down observation area in which multiple patients can be
observed simultaneously) before discharge from medical
supervision (see also “Documentation” for instructions
to families).45,103,131,132 A recently described and simple
evaluation tool may be the ability of the infant or child
to remain awake for at least 20 minutes when placed in
a quiet environment.100 Patients who have received re-
versal agents, such as flumazenil or naloxone, will also
require a longer period of observation, because the du-
ration of the drugs administered may exceed the dura-
tion of the antagonist, which can lead to resedation.

Deep Sedation
Deep sedation is a drug-induced depression of con-
sciousness during which patients cannot be easily
aroused but respond purposefully after repeated verbal
or painful stimulation (see “Definition of Terms Used in
This Report”). The state and risks of deep sedation may
be indistinguishable from those of general anesthesia.

Personnel
There must be 1 person available whose only responsi-
bility is to constantly observe the patient’s vital signs,
airway patency, and adequacy of ventilation and to ei-
ther administer drugs or direct their administration. At

least 1 individual must be present who is trained in, and
capable of, providing advanced pediatric life support and
who is skilled in airway management and cardiopulmo-
nary resuscitation; training in pediatric advanced life
support is required.

Equipment
In addition to the equipment previously cited for mod-
erate sedation, an ECG monitor and a defibrillator for
use in pediatric patients should be readily available.

Vascular Access
Patients receiving deep sedation should have an intra-
venous line placed at the start of the procedure or have
a person skilled in establishing vascular access in pedi-
atric patients immediately available.

Monitoring
A competent individual shall observe the patient contin-
uously. The monitoring shall include all parameters de-
scribed for moderate sedation. Vital signs, including ox-
ygen saturation and heart rate, must be documented at
least every 5 minutes in a time-based record. The use of
a precordial stethoscope or capnograph for patients who
are difficult to observe (eg, during MRI or in a darkened
room) to aid in monitoring adequacy of ventilation is
encouraged.143 The practitioner shall document the
name, route, site, time of administration, and dosage of
all drugs administered. The inspired concentrations of
inhalation sedation agents and oxygen and the duration
of administration shall be documented.

Postsedation Care
The facility and procedures followed for postsedation
care shall conform to those described for moderate se-
dation.

SPECIAL CONSIDERATIONS

Local Anesthetic Agents
All local anesthetic agents are cardiac depressants and
may cause central nervous system excitation or depres-
sion. Particular attention should be paid to dosage in
small children.64,66 To ensure that the patient will not
receive an excessive dose, the maximum allowable safe
dosage (eg, mg/kg) should be calculated before admin-
istration. There may be enhanced sedative effects when
the highest recommended doses of local anesthetic drugs
are used in combination with other sedatives or narcot-
ics (see Tables 2 and 3 for limits and conversion tables of
commonly used local anesthetics).64,144–157 In general,
when administering local anesthetic drugs, the practitio-
ner should aspirate frequently to minimize the likeli-
hood that the needle is in a blood vessel; lower doses
should be used when injecting into vascular tissues.158
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Pulse Oximetry
The new-generation pulse oximeters are less susceptible to
motion artifacts and may be more useful than older oxime-
ters that do not contain the updated software.159–163 Oxime-
ters that change tone with changes in hemoglobin satura-
tion provide immediate aural warning to everyone within
hearing distance. It is essential that any oximeter probe is
properly positioned; clip-on devices are prone to easy dis-
placement, which may produce artifactual data (underes-
timation or overestimation of oxygen saturation).141,142

Capnography
Expired carbon dioxide monitoring is valuable to diag-
nose the simple presence or absence of respirations,
airway obstruction, or respiratory depression, particu-
larly in patients sedated in less-accessible locations, such
as MRI or computerized axial tomography devices or
darkened rooms.47,49,50,143,164–173 The use of expired carbon
dioxide monitoring devices is encouraged for sedated
children, particularly in situations where other means of
assessing the adequacy of ventilation are limited. Several
manufacturers have produced nasal cannulae that allow
simultaneous delivery of oxygen and measurement of
expired carbon dioxide values.164,165 Although these de-
vices can have a high degree of false-positive alarms,
they are also very accurate for the detection of complete
airway obstruction or apnea.166,168,173

Adjuncts to Airway Management and Resuscitation
The vast majority of sedation complications can be
managed with simple maneuvers, such as providing
supplemental oxygen, opening the airway, suctioning,
and using bag-mask-valve ventilation. Occasionally,

endotracheal intubation is required for more pro-
longed ventilatory support. In addition to standard
endotracheal intubation techniques, a number of new
devices are available for the management of patients
with abnormal airway anatomy or airway obstruction.
Examples include the laryngeal mask airway (LMA),
the cuffed oropharyngeal airway, and a variety of kits
to perform an emergency cricothyrotomy.

The largest clinical experience in pediatrics is with the
LMA, which is available in a variety of sizes and can
even be used in neonates. Use of the LMA is now being
introduced into advanced airway training courses, and
familiarity with insertion techniques can be life-sav-
ing.174,175 The LMA can also serve as a bridge to secure
airway management in children with anatomic airway
abnormalities.176,177 Practitioners are encouraged to gain
experience with these techniques as they become incor-
porated into pediatric advanced life support courses.

An additional emergency device with which to become
familiar is the intraosseous needle. Intraosseous needles are
also available in several sizes and can be life-saving in the
rare situation when rapid establishment of intravenous
access is not possible. Familiarity with the use of these
adjuncts for the management of emergencies can be ob-
tained by keeping current with resuscitation courses, such
as Pediatric Advanced Life Support and Advanced Pediatric
Life Support or other approved programs.

Patient Simulators
Advances in technology, particularly patient simulators
that allow a variety of programmed adverse events such as
apnea, bronchospasm, laryngospasm, response to medical
interventions, and printouts of physiologic parameters, are
now available. The use of such devices is encouraged to
better train medical professionals to respond more appro-
priately and effectively to rare events.178–180

Monitoring During MRI
The powerful magnetic field and the generation of radio
frequency emissions necessitate the use of special equip-
ment to provide continuous patient monitoring
throughout the MRI procedure. Pulse oximeters capable
of continuous function during scanning should be used
in any sedated or restrained pediatric patient. Thermal
injuries can result if appropriate precautions are not

TABLE 3 Local Anesthetic Percent Concentration: Conversion to
mg/mL

Concentration, % mg/mL

3.0 30.0
2.5 25.0
2.0 20.0
1.0 10.0
0.5 5.0
0.25 2.5
0.125 1.25

TABLE 2 Commonly Used Local Anesthetic Agents: Doses,
Duration, and Calculations

Local Anesthetic Maximum Dose With
Epinephrine, mg/kga

Duration of Action,
minb

Medical Dental

Esters
Procaine 10.0 6 60–90
Chloroprocaine 20.0 12 30–60
Tetracaine 1.5 1 180–600

Amides
Lidocaine 7.0 4.4 90–200
Mepivacaine 7.0 4.4 120–240
Bupivacaine 3.0 1.3 180–600
Levobupivacaine 3.0 2 180–600
Ropivacaine 3.0 2 180–600
Articaine 7 60–230

Maximum recommended doses and duration of action are shown. Note that lower doses
should be used in very vascular areas.
a These are maximum doses of local anesthetics combined with epinephrine; lower doses are
recommendedwhen usedwithout epinephrine. Doses of amides should be decreased by 30%
for infants younger than 6 months. When lidocaine is being administered intravascularly (eg,
during intravenous regional anesthesia), the dose should be decreased to 3 to 5 mg/kg; long-
acting local anesthetic agents should not be used for intravenous regional anesthesia.
b Duration of action depends on concentration, total dose, and site of administration; use of
epinephrine; and the patient’s age.
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taken; avoid coiling the oximeter wire and place the
probe as far from the magnetic coil as possible to dimin-
ish the possibility of injury. Electrocardiogram monitor-
ing during MRI has been associated with thermal injury;
special MRI-compatible ECG pads are essential to allow
safe monitoring.181–184 Expired carbon dioxide monitor-
ing is strongly encouraged in this setting.

Nitrous Oxide
Inhalation sedation/analgesia equipment that delivers ni-
trous oxide must have the capacity of delivering 100% and
never less than 25% oxygen concentration at a flow rate
appropriate to the size of the patient. Equipment that de-
livers variable ratios of nitrous oxide to oxygen and that
has a delivery system that covers the mouth and nose must
be used in conjunction with a calibrated and functional
oxygen analyzer. All nitrous oxide-to-oxygen inhalation
devices should be calibrated in accordance with appropri-
ate state and local requirements. Consideration should be
given to the National Institute of Occupational Safety and
Health Standards for the scavenging of waste gases.185

Newly constructed or reconstructed treatment facilities, es-
pecially those with piped-in nitrous oxide and oxygen,
must have appropriate state or local inspections to certify
proper function of inhalation sedation/analgesia systems
before any delivery of patient care.

Nitrous oxide in oxygen with varying concentrations
has been successfully used for many years to provide
analgesia for a variety of painful procedures in chil-
dren.15,186–210 The use of nitrous oxide for minimal seda-
tion is defined as the administration of nitrous oxide
(50% or less) with the balance as oxygen, without any
other sedative, narcotic, or other depressant drug before
or concurrent with the nitrous oxide to an otherwise
healthy patient in ASA class I or II. The patient is able to
maintain verbal communication throughout the proce-
dure. It should be noted that although local anesthetics
have sedative properties, for purposes of this guideline,
they are not considered sedatives in this circumstance. If
nitrous oxide in oxygen is combined with other sedating
medications, such as chloral hydrate, midazolam, or an
opioid, or if nitrous oxide is used in concentrations more
than 50%, the likelihood for moderate or deep sedation
increases.211,212 In this situation, the clinician must be
prepared to institute the guidelines for moderate or deep
sedation as indicated by the patient’s response.213
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52. Coté CJ, Rolf N, Liu LM, et al. A single-blind study of com-
bined pulse oximetry and capnography in children. Anesthe-
siology. 1991;74:980–987

53. Scottish Intercollegiate Guidelines Network. Safe Sedation of
Children Undergoing Diagnostic and Therapeutic Procedures: A Na-
tional Clinical Guideline. Edinburgh, Scotland: Scottish Inter-
collegiate Guidelines Network; 2003. Available at: www.sign.
ac.uk/pdf/sign58.pdf. Accessed February 7, 2006

54. Hoffman GM, Nowakowski R, Troshynski TJ, Berens RJ,
Weisman SJ. Risk reduction in pediatric procedural sedation
by application of an American Academy of Pediatrics/
American Society of Anesthesiologists process model. Pediat-
rics. 2002;109:236–243

55. Krauss B. Management of acute pain and anxiety in children
undergoing procedures in the emergency department. Pediatr
Emerg Care. 2001;17:115–122

56. Dial S, Silver P, Bock K, Sagy M. Pediatric sedation for pro-
cedures titrated to a desired degree of immobility results in
unpredictable depth of sedation. Pediatr Emerg Care. 2001;17:
414–420

57. Maxwell LG, Yaster M. The myth of conscious sedation. Arch
Pediatr Adolesc Med. 1996;150:665–667
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APPENDIX 1 ASA Physical Status Classification

Class I A normally healthy patient
Class II A patient with mild systemic disease (eg, controlled reactive

airway disease)
Class III A patient with severe systemic disease (eg, a child who is

actively wheezing)
Class IV A patient with severe systemic disease that is a constant

threat to life (eg, a child with status asthmaticus)
Class V A moribund patient who is not expected to survive without

the operation (eg, a patient with severe cardiomyopathy
requiring heart transplantation)

APPENDIX 2 Recommended Discharge Criteria

1. Cardiovascular function and airway patency are satisfactory and stable.
2. The patient is easily arousable, and protective reflexes are intact.
3. The patient can talk (if age appropriate).
4. The patient can sit up unaided (if age appropriate).
5. For a very young or handicapped child incapable of the usually expected

responses, the presedation level of responsiveness or a level as close as
possible to the normal level for that child should be achieved.

6. The state of hydration is adequate.

APPENDIX 3 Drugs That May Be Needed to Rescue a Sedated
Patient

Albuterol for inhalation
Ammonia spirits
Atropine
Diphenhydramine
Diazepam
Epinephrine (1:1000, 1:10 000)
Flumazenil
Glucose (25% or 50%)
Lidocaine (cardiac lidocaine, local infiltration)
Lorazepam
Methylprednisolone
Naloxone
Oxygen
Fosphenytoin
Racemic epinephrine
Rocuronium
Sodium bicarbonate
Succinylcholine

The choice of emergency drugs may vary according to individual or procedural needs.
Source: American Society of Anesthesiologists, Task Force on Sedation and Analgesia by Non-
anesthesiologists. Anesthesiology. 2002;96:1004–1017

APPENDIX 4 Emergency Equipment That May Be Needed to Rescue
a Sedated Patient

Intravenous equipment
Assorted intravenous catheters (eg, 24-, 22-, 20-, 18-, and 16-gauge)
Tourniquets
Alcohol wipes
Adhesive tape
Assorted syringes (eg, 1, 3, 5, and 10 mL)
Intravenous tubing
Pediatric drip (60 drops per mL)
Pediatric burette
Adult drip (10 drops per mL)
Extension tubing
3-way stopcocks

Intravenous fluid
Lactated Ringer solution
Normal saline solution
D50.25 normal saline solution

Pediatric intravenous boards
Assorted intravenous needles (eg, 25-, 22-, 20-, and 18-gauge)
Intraosseous bone marrow needle
Sterile gauze pads

Airway Management Equipment
Face masks
Infant, child, small adult, medium adult, large adult

Breathing bag and valve set
Oropharyngeal airways
Infant, child, small adult, medium adult, large adult

Nasopharyngeal airways
Small, medium, large

LMAs (1, 1.5, 2, 2.5, 3, 4, and 5)
Laryngoscope handles (with extra batteries)
Laryngoscope blades (with extra light bulbs)
Straight (Miller) No. 1, 2, and 3
Curved (Macintosh) No. 2 and 3

Endotracheal tubes
2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, and 6.0 uncuffed and 6.0, 7.0, and 8.0 cuffed

Stylettes (appropriate sizes for endotracheal tubes)
Surgical lubricant
Suction catheters (appropriate sizes for endotracheal tubes)
Yankauer-type suction
Nasogastric tubes
Nebulizer with medication kits
Gloves (sterile and nonsterile, latex-free)

The choice of emergency equipmentmay vary according to individual or procedural needs. The
practitioner is referred to the SOAPME acronymdescribed in the text in preparation for sedating
a child for a procedure.

2602 AMERICAN ACADEMY OF PEDIATRICS



AMERICAN ACADEMY OF PEDIATRICS

POLICY STATEMENT
Organizational Principles to Guide and Define the Child Health Care System and/or Improve the Health of All Children

Section on Hematology/Oncology

Guidelines for Pediatric Cancer Centers

ABSTRACT. Since the American Academy of Pediat-
rics published guidelines for pediatric cancer centers in
1986 and 1997, significant changes in the delivery of
health care have prompted a review of the role of tertiary
medical centers in the care of pediatric patients. The
potential effect of these changes on the treatment and
survival rates of children with cancer led to this revision.
The intent of this statement is to delineate personnel and
facilities that are essential to provide state-of-the-art care
for children and adolescents with cancer. This statement
emphasizes the importance of board-certified pediatric
hematologists/oncologists, pediatric subspecialty con-
sultants, and appropriately qualified pediatric medical
subspecialists and pediatric surgical specialists oversee-
ing the care of all pediatric and adolescent cancer pa-
tients and the need for facilities available only at a ter-
tiary center as essential for the initial management and
much of the follow-up for pediatric and adolescent can-
cer patients. Pediatrics 2004;113:1833–1835; cancer, pedi-
atrics, hematology, oncology, cancer center.

INTRODUCTION

A pediatric cancer center must have the staff
and facilities to ensure that the pediatric pa-
tient with cancer will receive the best care

that is available for his or her diagnosis. The medical
staff at such a center is composed of the primary
care pediatrician, pediatric medical subspecialists,
and pediatric surgical specialists—hematologists/
oncologists, surgeons, urologists, neurologists, neu-
rosurgeons, orthopedic surgeons, radiation on-
cologists, pathologists, child life specialists, and
diagnostic radiologists. These physicians and nurse
practitioners, pediatric nurses, social workers, phar-
macists, nutritionists, and other allied health profes-
sionals serve as a multidisciplinary team committed
to the care of the child or adolescent with cancer.

In the United States, the oncologic care of the child
or adolescent with cancer should be coordinated by a
pediatric hematologist/oncologist who is board cer-
tified in the subspecialty of pediatric hematology and
oncology by the American Board of Pediatrics. Other
subspecialists should be similarly board certified
when applicable.

Oncologic care should be provided in a pediatric
center that has the following personnel, facilities, and
capabilities.

Personnel

• Communication with the primary pediatrician,
which is essential in the provision of family-cen-
tered supportive care

• Board-certified pediatric hematologists/oncolo-
gists

• Pediatric oncology nurses who are certified in che-
motherapy, knowledgeable about pediatric proto-
cols, and experienced in the management of com-
plications of therapy

• Board-certified radiologists with specific expertise
in the diagnostic imaging of infants, children, and
adolescents

• Board-certified surgeons with expertise in pediat-
ric general surgery

• Surgical specialists with pediatric expertise (ie,
training and certification, if available) in neurosur-
gery, urology, orthopedics, ophthalmology, otolar-
yngology, dentistry, and gynecology

• A board-certified radiation oncologist trained and
experienced in the treatment of infants, children,
and adolescents

• A board-certified pathologist with special training
in the pathology of hematologic malignancies and
solid tumors of children and adolescents

• Board-certified pediatric subspecialists available
to participate actively in all areas of the care of the
child with cancer, including anesthesiology, inten-
sive care, infectious diseases, cardiology, neurol-
ogy, endocrinology and metabolism, genetics, gas-
troenterology, child and adolescent psychiatry,
nephrology, and pulmonology

• Pediatric physical and mental rehabilitation ser-
vices including pediatric physiatry

• Pediatric (oncology) social worker(s), pediatric
psychologists, child life specialists, and access to
family support group services

• Pediatric nutrition experts with the capability of
preparing, administering, and monitoring total
parenteral nutrition

Facilities

• An immediately accessible and fully staffed, on-
site pediatric intensive care unit

• Up-to-date diagnostic imaging facilities to perform
radiography, computed tomography, magnetic
resonance imaging, ultrasonography, radionuclide
imaging, and angiography; positron-emission to-
mography scanning and other emerging technol-
ogies are desirable
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• Up-to-date radiation-therapy equipment with fa-
cilities for treating pediatric patients

• A hematopathology laboratory capable of per-
forming cell-phenotype analysis using flow cy-
tometry, immunohistochemistry, molecular diag-
nosis, and cytogenetics and access to blast colony
assays and polymerase chain reaction-based meth-
odology

• Access to hemodialysis and/or hemofiltration and
apheresis for collection and storage of hematopoi-
etic progenitor cells

Capabilities

• A clinical chemistry laboratory with the capability
to monitor antibiotic and antineoplastic drug lev-
els

• A blood bank capable of providing a full range of
products including irradiated, cytomegalovirus-
negative, and leucodepleted blood components

• A pharmacy capable of accurate, well-monitored
preparation and dispensing of antineoplastic
agents and investigational agents

• Capability of providing sufficient isolation of pa-
tients from airborne pathogens, which could in-
clude high-efficiency particulate air (HEPA) filtra-
tion or laminar flow and positive/negative
pressure rooms

• Access to stem cell transplant services
• Educational and training programs for health care

professionals including the primary care physician
• Coordination of services including home health,

pain management, palliative, and end-of-life care
• A regularly scheduled multidisciplinary pediatric

tumor board
• An established program designed to provide long-

term, multidisciplinary follow-up of successfully
treated patients at the original treatment center or
by a team of health care professionals who are
familiar with the potential adverse effects of treat-
ment for childhood cancer

• Membership or affiliation with the Children’s On-
cology Group to provide access to state-of-the-art
clinical trials; availability of support for coordina-
tion to track patients’ progress and maintain clin-
ical trials data

• Capability of providing parent, caregiver, and pa-
tient education

• Full-time access to translation services to ensure
accurate translation and effective communication
among all health care professionals and the patient
and family

• An ongoing program of assessment of care for
continuing quality improvement and safety

• A formal program for cancer education for the
family and instruction on self-management

ROLE OF CENTERS IN DIAGNOSIS AND
TREATMENT

Approximately 12 000 new cases of cancer are di-
agnosed in children younger than 20 years annually
in the United States.1,2 Cancer remains the second
most frequent cause of death, after injury, in children
older than 3 months.3

Great progress has been made in the development

of successful treatment programs for children and
adolescents with cancer. These improvements have
been possible because of the availability of pediatric
cancer treatment centers with collective expertise in
the clinical management of children with cancer and
the existence of a network of experienced investiga-
tors and allied health professionals who recognize
the central importance of randomized clinical trials
as the best available method for identifying more
successful treatment strategies and who have the
resources to evaluate new treatment modalities as
they become available.

The importance of comprehensive, multidisci-
plinary treatment in improving patient outcome in a
cost-effective manner has been well documented for
children with acute lymphoblastic leukemia,4 non–
Hodgkin lymphoma,5,6 brain tumors,7,8 rhabdomyo-
sarcoma,5,8 Wilms’ tumor,9,10 and Ewing sarcoma.5
Almost 80% of these children can be treated success-
fully if modern diagnostic and therapeutic ap-
proaches are initiated expeditiously.2 Early detec-
tion, accurate diagnosis, and appropriate treatment
depend on a multidisciplinary treatment approach to
children and adolescents with cancer, an approach
that is uniquely available at a pediatric cancer center.
The roles of specialized nursing, pharmacy, rehabil-
itation, and paramedical personnel and access to in-
creasingly complex equipment and facilities are crit-
ical to improving long-term survival and quality of
life.

The center-based pediatric hematologist/oncolo-
gist is the coordinator for the diagnosis and treat-
ment of most children and adolescents with cancer.
Pediatric hematology/oncology is an established
specialty with specific training requirements that
lead to subspecialty board eligibility. Because most
pediatric tumors show a striking response to specific
regimens of intensive chemotherapy, pediatric he-
matologists/oncologists are necessarily resolute in
carrying out therapies that can have devastating
morbidity and appreciable mortality. For these ther-
apies to be administered safely, a pediatric hematol-
ogist/oncologist who is trained and experienced in
the management of children and adolescents with
cancer and who has extensive knowledge of the rel-
evant drug indications and toxicities must coordi-
nate this care.

The pediatric hematologist/oncologist must be as-
sisted by skilled nurses, social workers, pharmacists,
nutritionists, and psychologists who specialize in pe-
diatric oncology. Professional organizations such as
the Association of Pediatric Oncology Nurses and
Association of Pediatric Oncology Social Workers
facilitate the professional growth and education of
these individuals. Diagnostic radiologists and radia-
tion oncologists with specific training and interest in
pediatric oncology should be available at the pediat-
ric cancer center. Principles of surgery that are
unique to childhood tumors have evolved, and in
fields such as general (pediatric) surgery, urology,
neurology, and orthopedics, the presence of sur-
geons whose sole (or major) effort is directed toward
pediatric oncology has become indispensable in
achieving maximum survival.
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A pathologist experienced in pediatric oncology is
an essential member of the multidisciplinary team at
the pediatric cancer center. State-of-the-art diagnosis
of many pediatric hematologic malignancies and tu-
mors requires immunochemistry and/or molecular
techniques. Because solid tumors in children and
adolescents are rare in the experience of most pathol-
ogists, an incorrect histologic diagnosis may be given
when initial surgical management occurs at a non-
specialized hospital. Ideally, the diagnostic biopsy
should be performed at the cancer center, at which
the facilities are available to order and obtain all the
special studies that would be appropriate and would
obviate the need for subjecting the patient to repeat
procedures.

PRACTICE OF PEDIATRIC ONCOLOGY OUTSIDE
RECOGNIZED CENTERS

The clinical results in children with cancer have
been shown to be superior when specialized diag-
nostic, supportive, and specific care is given at a
pediatric cancer center.4–10 After diagnosis has been
established and the treatment plan has been deter-
mined by the pediatric cancer center, certain aspects
of care may be continued in the office of a primary
care pediatrician for selected children. When such a
plan for shared treatment is undertaken, it must be
with the understanding that the child will be referred
back to the pediatric cancer center if complications
develop or there is recurrence of the tumor. For
many children, the facilities and expertise available
at the pediatric cancer center are required for all
aspects of therapy. However, it must be emphasized
that the primary care pediatrician should retain an
important supportive role for the patient with cancer
and his or her family, which requires excellent reg-
ular communication between the oncologist and the
pediatrician.

SUMMARY
On the basis of the effectiveness of pediatric cancer

centers in treating children and adolescents with can-
cer, the American Academy of Pediatrics recom-
mends the following:

• Children and adolescents with newly suspected
and/or recurrent malignancy should be referred
to a pediatric cancer center for prompt and accu-
rate diagnosis and management.

• Children and adolescents with newly diagnosed
and/or recurrent malignancies should have their
treatment coordinated by a board-certified pediat-
ric hematologist/oncologist; treatment should be
prescribed and initiated at a pediatric cancer cen-
ter but may be continued at a center not special-
ized in the care of the pediatric oncology patient
under the continuing oversight of the center’s mul-
tidisciplinary team.

• Multidisciplinary team members should have pe-
diatric expertise within their specialty area.
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AMERICAN ACADEMY OF PEDIATRICS
Section on Cardiology and Cardiac Surgery

Guidelines for Pediatric Cardiovascular Centers

ABSTRACT. Pediatric cardiovascular centers should
aim to provide high-quality therapeutic outcomes for
infants and children with congenital and acquired heart
diseases. This policy statement describes critical ele-
ments and organizational features of centers in which
high-quality outcomes have the greatest likelihood of
occurring. Center elements include noninvasive diagnos-
tic modalities, cardiac catheterization, cardiovascular sur-
gery, and cardiovascular intensive care. These elements
should be organizationally united in centers in which
pediatric cardiac physician specialists and specialized
pediatric staff work together to achieve and surpass ex-
isting quality-of-care benchmarks.

ABBREVIATIONS. AAP, American Academy of Pediatrics;
ECMO, extracorporeal membrane oxygenator; ICU, intensive care
unit; ICAEL, Intersocietal Commission for the Accreditation of
Echocardiography Laboratories; VAD, ventricular assist device.

INTRODUCTION

This policy statement supersedes “Guidelines
for Pediatric Cardiology Diagnostic and Treat-
ment Centers” published by the American

Academy of Pediatrics (AAP) in 1991.1 The objective
of the 1991 statement was to describe the clinical and
physical environment in which the pediatric patient
with heart disease could undergo accurate and safe
diagnostic and therapeutic procedures. Over the past
decade, there have been changes in technology and
clinical practice that render many aspects of the 1991
guidelines incomplete or obsolete. Recognizing the
broadened scope of interaction between medical and
surgical disciplines, this revised policy statement re-
designates the pediatric cardiology center as the “pe-
diatric cardiovascular center.” The aim of this state-
ment is to describe the configuration and critical
elements of the pediatric cardiovascular center in
which high-quality outcomes have the greatest like-
lihood of occurring.

CENTER CONFIGURATION
A pediatric cardiovascular center should be able to

provide all of the sophisticated diagnostic services
and the full range of treatments, interventions, and
surgeries needed to produce high-quality outcomes
in all pediatric patients with congenital and acquired
heart diseases. Physicians and staff should function
as a team and should include adequate numbers of
qualified pediatric cardiologists, pediatric cardiovas-

cular surgeons, pediatric cardiovascular anesthesiol-
ogists, pediatric intensive care physicians, and/or
neonatologists with special expertise in the care of
cardiac patients, and additional pediatric specialists
required for the overall care of patients. Diagnostic
elements should include a fully equipped pediatric
echocardiography laboratory, a pediatric cardiac
catheterization and electrophysiology laboratory,
and appropriate additional facilities and capabilities
for comprehensive laboratory and noninvasive diag-
nostic evaluations of critically ill children. Therapeu-
tic components should include a pediatric cardiac
catheterization laboratory equipped for interven-
tional cardiology and transcatheter radiofrequency
ablations, a cardiac operating suite suitable for sur-
gical treatment of all pediatric cardiovascular pa-
tients, an extracorporeal membrane oxygenator
(ECMO), and a cardiac intensive care unit (ICU) or
pediatric ICU and/or neonatal ICU equipped and
staffed to care for pediatric cardiovascular patients.

Pediatric cardiology practices, which do not have
the configuration and the elements of a pediatric
cardiovascular center, may provide triage and emer-
gency care, care of strictly medical cardiovascular
conditions, and ongoing joint management (together
with a center) of patients after surgery or catheter
interventions at the center. This statement does not
make specific recommendations regarding such
practices.

NONINVASIVE DIAGNOSTIC ELEMENTS
A pediatric echocardiographic laboratory is prin-

cipal among a center’s noninvasive diagnostic ele-
ments. Existing data suggest that pediatric patients
are not optimally served in laboratories primarily
geared for adult echocardiography2,3; thus, most pe-
diatric cardiology programs should have dedicated
pediatric echocardiography laboratories. The AAP
endorses accreditation by the Intersocietal Commis-
sion for the Accreditation of Echocardiography Lab-
oratories (ICAEL) and adherence to the guidelines
promulgated by the American College of Cardiology
and the American Heart Association4 as means to
ensure pediatric echocardiography laboratory stan-
dards are met. For ICAEL accreditation of pediatric
transthoracic, transesophageal, or fetal echocardiog-
raphy, a laboratory must show that it has state-of-
the-art equipment and facilities suitable for children,
follows good technique in recording and reporting
examinations, and is staffed by physicians and tech-
nicians trained in pediatric echocardiography. The
ICAEL mandates that the laboratory and its mobile
or satellite locations are supervised by a medical

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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director (pediatric cardiologist) and a technical direc-
tor (pediatric echocardiography technician) and sets
standards for training and experience of these indi-
viduals. The medical director and other physicians
who interpret echocardiograms and/or perform fetal
or transesophageal echocardiography and techni-
cians who staff the laboratory or its peripheral sites
must meet the American Society of Echocardio-
graphy’s guidelines for appropriate training5–7 and
must also satisfy ICAEL requirements for ongoing
experience.

Pediatric cardiovascular centers should adhere to
American Heart Association guidelines for exercise
testing in pediatric patients.8 Because equipment and
expertise appropriate for pediatric patients are
needed, in most clinical settings, establishment of a
pediatric exercise laboratory separate from existing
adult laboratories is appropriate. Pediatric exercise
laboratories must have a knowledgeable physician
director and staff with competence in exercise testing
and interpretation in young patients with disorders
of varying severity.9 Pediatric resuscitative equip-
ment must be immediately available to the labora-
tory.

Additional essential noninvasive elements of a pe-
diatric cardiovascular center, which should be di-
rected by a pediatric cardiologist, include electrocar-
diography, holter monitoring, transient arrhythmia
monitoring, and pacemaker evaluation. Proper ap-
plication of these tests requires appropriate physi-
cian expertise and personnel familiar with the
unique requirements of pediatric patients.

Pediatric cardiovascular centers should also have
access to tilt-table testing and additional imaging
capabilities, such as magnetic resonance imaging and
computed tomography. This equipment may be
shared with adult patient departments. However, if
shared, a pediatric cardiologist with expertise in the
pediatric cardiovascular applications of these modal-
ities should collaborate with other specialists to en-
sure diagnostic-quality pediatric cardiovascular
studies.

CARDIAC CATHETERIZATION
The American College of Cardiology and the So-

ciety for Cardiac Angiography and Interventions
have developed catheterization laboratory standards
(including recommendations for pediatric catheter-
ization laboratories).10 The AAP endorses these stan-
dards with respect to the recommendations regard-
ing pediatric cardiac catheterization laboratories.

Cardiac catheterization continues to be a definitive
diagnostic modality that provides hemodynamic, an-
atomic, and electrophysiologic data critical for pa-
tient care. Transcatheter therapeutic interventions
have become common but more complicated.11,12

Furthermore, transcatheter radiofrequency ablation
has become the standard definitive treatment of
pathologic tachycardias. Because of the expanded
role of cardiac catheterization, high-quality catheter-
ization services are more important than they were
in the past.

A number of factors help to ensure high-quality
pediatric cardiac catheterization care. A board-certi-

fied pediatric cardiologist who has additional fel-
lowship training (or qualifying experience) in pedi-
atric catheterization and interventional procedures
should direct the pediatric catheterization labora-
tory. The pediatric catheterization laboratory direc-
tor should have responsibility for all aspects of the
administration and function of the laboratory (in-
cluding quality assessment and quality improvement
activities). In addition to technicians trained in pedi-
atric catheterization, staffing of every procedure
should include a minimum of 1 board-certified (or
board-eligible) pediatric cardiologist and 1 pediatric
nurse with training and experience in pediatric air-
way management and sedation.

The pediatric catheterization laboratory should
have biplane imaging equipment with a moveable
C-arm, immediate replay capabilities (preferably
digital), a physiologic recorder, a blood gas analyzer,
a pulse oximeter, an infant warming device, pacing
catheters and an external pacemaker, a defibrillator
and an emergency cart, and a comprehensive inven-
tory of pediatric catheters, devices, and expendables.
There should be an appropriate ICU available to care
for patients before and after cardiac catheterization,
and interventional procedures require the availabil-
ity of in-hospital pediatric cardiac surgery backup.

Each cardiac catheterization program should strive
to achieve high-quality outcomes with low morbid-
ity and mortality. Data should be gathered prospec-
tively to document quality of care. There should be
systematic review of all case outcomes and proce-
dural complications at regular catheterization qual-
ity assurance conferences. Recent studies of pediatric
catheterization demonstrate that catheterization-re-
lated mortality rates much less than 1% are achiev-
able (with mortality essentially confined to emer-
gency cases in neonates and high-risk interventional
cases). In addition, an incidence of major complica-
tions (defined as potentially life-threatening events)
less than 3% is also attainable.13,14 Another study
showed that fewer than 4% of transcatheter interven-
tional procedures should require surgical interven-
tion because of complications.15 Furthermore, in ra-
diofrequency ablation procedures, data show that
permanent complete heart block rates less than 2%
are common.16 All pediatric cardiac catheterization
laboratories should strive to achieve and exceed
these benchmarks.

In pediatric cardiac catheterization and interven-
tion, data relating outcomes and laboratory or oper-
ator case volume are not currently available. How-
ever, data indicate that coronary interventional
outcomes are improved if operators exceed a certain
number of individual cases annually.17 Given the
wide range of procedures performed and the variety
of rare diagnoses treated in pediatric cardiology, pe-
diatric cardiology centers performing a small num-
ber of catheterizations should restrict the activity to 1
or 2 cardiologists so that operators maintain their
clinical skills.

CARDIOVASCULAR SURGERY
In 1991, the American College of Surgeons pub-

lished guidelines for minimal standards in cardiac
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surgery, including recommendations with respect to
hospitals operating on children with congenital heart
disease.18 These recommendations are outdated.

In the current era, hospital mortality rates less than
1% are achievable for simpler forms of congenital
heart disease (eg, atrial septal defect, ventricular sep-
tal defect, coarctation of the aorta), and significant
postoperative morbidity among such patients has
been rare.19–22 For more complex lesions, risks are
greater. However, for lesions such as tetralogy of
Fallot, complete atrioventricular canal defect, and
transposition of the great arteries without additional
complicating defects or conditions, hospital mortal-
ity rates less than 5% are attainable.19,23–25 Patients
who have more complex disease or who are more ill
experience higher morbidity and mortality but have
usually been best served in experienced surgical en-
vironments with consistent excellent outcomes
among patients with more complicated illness. Fur-
thermore, to offer patients a full range of surgical
treatments, centers have offered pediatric cardiac
transplant (as centers certified by the United Net-
work for Organ Sharing) or have been closely affili-
ated with a certified transplant center. All pediatric
cardiovascular centers should strive to achieve and
surpass these benchmarks and should provide or
have available heart replacement services.

A major objective of this statement is to describe
the surgical environment associated with high-qual-
ity outcomes. Surgical outcomes are enhanced by
early patient referral, definitive anatomic and phys-
iologic diagnosis, and optimal preoperative and
postoperative care. Parental counseling and planning
of the timing and nature of surgical intervention
should be accomplished by a team skilled in the care
and treatment of pediatric heart disease and respon-
sible for the care of the patient. Team members
should include cardiac surgeons, cardiologists, anes-
thesiologists, intensive care physicians, neonatolo-
gists, nurses, and perfusionists.

Expert, experienced congenital heart surgeons are
required for staffing a pediatric cardiovascular sur-
gical program. Surgical training (after cardiac sur-
gery residency) requires 2 years of pediatric cardiac
surgery fellowship and additional years working as a
junior staff surgeon in a pediatric and congenital
heart program with high volume and demonstrated
high-quality outcomes.

A dedicated team of anesthesiologists, perfusion-
ists, operating room nurses, and technicians should
be available to support all pediatric cardiovascular
surgical procedures. Anesthesiologists should have
pediatric and pediatric cardiac anesthetic training
and experience with expertise in dealing with the
problems arising from complicated interactions be-
tween the cardiac pathophysiology, surgical proce-
dures, and anesthetic techniques. Perfusionists
should be dedicated to the pediatric cardiovascular
surgery program and have training, knowledge,
and experience with small body perfusion, ECMO,
and ventricular assist devices (VADs), including set
up, delivery, and maintenance of these systems. Op-
erating room nurses should be dedicated pediatric

cardiovascular operating room nurses with training,
knowledge, and experience in pediatric cardiac op-
erative techniques and requirements. Likewise, tech-
nicians should be appropriately trained and experi-
enced permanent members of the operating team.

One or more operating rooms should be specifi-
cally designated and designed for pediatric cardio-
vascular procedures. Each room should be large and
should include a positive-pressure climate control
system capable of maintaining humidity at 55% and
changing room temperature by 20°F within 15 to 20
minutes. The operating room is best located near the
postoperative ICU. The operating room should be
equipped with a cardiopulmonary bypass machine,
which can deliver precise volumes at low flows
against varying impedance with minimal blood
trauma. Anesthetic equipment should be suitable for
the smallest patients and appropriate also for adult
patients.

Clinical data on patients who undergo cardiac sur-
gery should be recorded prospectively in a compre-
hensive database. A quality assurance program re-
sponsible for monitoring and evaluating surgical
outcomes should be in place. This program should
also review individual deaths and major complica-
tions.

CARDIOVASCULAR INTENSIVE CARE
Although cardiac intensive care may be required

for patients before surgery, before or after cardiac
catheterization, and for medical conditions, the high-
est level of care is most often required for patients
after cardiac surgery. Thus, the ICU providing care
for cardiovascular patients should be a cardiac unit
organized specifically to provide postoperative care
for pediatric heart patients or it should be a pediatric
ICU that satisfies AAP guidelines for level I pediatric
ICUs26 (currently being revised) and/or a subspeci-
ality neonatal ICU that satisfies guidelines for peri-
natal care.27 Pediatric ICUs and subspeciality neona-
tal ICUs should be organized to routinely provide
postoperative care for pediatric heart patients.

The ICU should be equipped and staffed to pro-
vide the following services 24 hours a day, 7 days a
week: respiratory support, using the full range of
mechanical ventilators and gases (such as nitric ox-
ide and carbon dioxide); complete hemodynamic
and cardiac rhythm monitoring and recording; car-
diac pacing; open- and closed-chest resuscitation and
operating; and ECMO and VADs. Blood gas and
basic biochemistry laboratory determinations, radio-
logic services, echocardiography, and cardiac cathe-
terization should also be available 24 hours a day, 7
days a week.

The ICU staff should include a medical director
who should have fellowship training, experience,
and specific expertise in the postoperative care of
pediatric heart patients. Physicians with primary re-
sponsibility for cardiovascular patient care should
provide in-house supervision of the unit 24 hours a
day, 7 days a week. Coverage by pediatric cardiac
surgeons and pediatric cardiologists capable of per-
forming complete echocardiographic assessments
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and cardiac catheterization should be available 24
hours a day, 7 days a week. In addition, pediatric
subspecialty physicians and surgeons with expertise
in critical disease of all other organ systems should
be readily available for consultation. ICU nurses
should have training and experience in the postop-
erative intensive care of pediatric heart patients. The
nursing staff should be dedicated to the ICU and
sufficient to provide 1-to-1 coverage of all high-acu-
ity patients. Appropriate additional staff, such as
respiratory therapy technicians, should also be avail-
able 24 hours a day, 7 days a week.

RELATIONSHIP OF THE PEDIATRIC
CARDIOVASCULAR CENTER TO THE HEALTH

CARE ENVIRONMENT
Pediatric cardiovascular centers are established

and constituted to provide high-quality cardiac care
for pediatric patients. Centers are usually compo-
nents of pediatric tertiary health care systems. As
such and by definition, centers should support and
complement related tertiary pediatric programs and
centers.

Even more importantly, pediatric cardiovascular
centers serve patients within family, school, and
community environments. To deliver high-quality
cardiac care, centers should partner with primary
health care systems and practitioners in cardiovas-
cular disease. Center physicians, particularly pediat-
ric cardiologists, should maintain ongoing dialogue
with pediatricians and other primary care practitio-
ners regarding individual patient care plans and
problems; case management should be a joint
project. In addition, center physicians, in cooperation
with the primary care practice team, should be re-
sponsible for education of and communication with
families and school and community authorities re-
garding all aspects of patients’ cardiovascular care.
Other personnel in pediatric cardiovascular centers,
such as nurse practitioners, social workers, and pa-
tient care representatives, may also be instrumental
in these relationships and activities.

QUALITY OF CARE
Existing evidence suggests that certain practices

promote high-quality outcomes. Thus, pediatric car-
diovascular centers should strive to 1) participate in
a regional health care network, 2) use modern infor-
mation technology, and 3) maintain adequate case
volumes to achieve and demonstrate high-quality
therapeutic outcomes.

Early experience with regional networks for peri-
natal and neonatal care and pioneering efforts in
regionalizing infant cardiac care by 11 pediatric car-
diac centers in 6 states (the New England Regional
Infant Cardiac Program) suggest that participation in
a regional network of health care providers results in
improved outcomes for mothers, infants, and chil-
dren with heart disease.28–30 Furthermore, the
Northern New England Cardiovascular Disease
Study Group has shown that regional intervention,
including feedback of outcome data, training in con-
tinuous quality improvement techniques, and site

visits to other medical centers, improves hospital
mortality rates associated with coronary artery by-
pass surgery.31 In pediatric cardiology, the Pediatric
Cardiac Care Consortium has demonstrated the fea-
sibility of quality improvement as the result of par-
ticipation in a physician-directed clinical database.32

Moreover, in many areas of health care, regionaliza-
tion has been shown to improve access while de-
creasing costs, numbers of hospital beds, and inpa-
tient days and average length of stay.33–35

Improvements in quality of care have been linked
to information technology and automated informa-
tion and decision support systems. There is evidence
to suggest that the number of preventable errors can
be decreased by use of better information systems
that disseminate knowledge about drugs and make
drug and patient information readily accessible in a
timely manner.36 Furthermore, computerized drug
order entry systems have been shown to decrease the
number of errors37; computerized laboratory data
can alert clinicians to abnormal lab values38; and the
use of a computerized physician order entry, in
which physicians enter and transmit medication or-
ders online, can prevent medication errors attribut-
able to misinterpretation of handwritten orders.39

Finally, pediatric heart surgery is one of several
classes of procedures for which lower mortality rates
have been demonstrated at high-volume hospitals.40

The relation of in-hospital mortality rates to case
volume for congenital heart surgery has been exam-
ined in studies using statewide administrative da-
ta.41–44 All have shown a significant correlation be-
tween improvement in severity-adjusted mortality
rate and increasing institutional case volume. How-
ever, institutional case volume explains only a rela-
tively small fraction of the variability in outcomes
among pediatric heart surgery programs, and un-
common outcomes such as mortality are difficult to
measure with statistical precision for smaller pro-
grams. Thus, although “high volume” ensures a cer-
tain degree of quality, there is no consistent relation-
ship between quality and “low volume.” It is
probable that a number of low-volume centers have
consistent and excellent results, but the identifiers of
these centers have not been elucidated. Quality indi-
cators other than in-hospital mortality rates must be
developed to aid in the validation of quality, espe-
cially in smaller centers.

CONCLUSION
The quality of outcomes in pediatric cardiovascu-

lar centers is the most important measure of center
activity. Although outcome assessment in pediatric
cardiovascular surgery and intervention is currently
rudimentary, basic outcome benchmarks are avail-
able and have been incorporated into the guidelines
in this statement. Additional outcomes research is
ongoing, and future guidelines will require modifi-
cation to accommodate the results of this research.
Nevertheless, the AAP recommends that pediatric
cardiovascular centers document and analyze their
individual outcomes, strive to achieve and surpass
existing quality benchmarks, and commit to contin-
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uous quality improvement methodology in all of
their programs.
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Guidelines for Preventing Opportunistic
Infections Among Hematopoietic Stem

Cell Transplant Recipients

Recommendations of CDC, the Infectious Disease

Society of America, and the American Society of Blood

and Marrow Transplantation

Summary

CDC, the Infectious Disease Society of America, and the American Society of
Blood and Marrow Transplantation have cosponsored these guidelines for
preventing opportunistic infections (OIs) among hematopoietic stem cell
transplant (HSCT) recipients. The guidelines were drafted with the assistance of a
working group of experts in infectious diseases, transplantation, and public health.
For the purposes of this report, HSCT is defined as any transplantation of blood- or
marrow-derived hematopoietic stem cells, regardless of transplant type (i.e.,
allogeneic or autologous) or cell source (i.e., bone marrow, peripheral blood, or
placental or umbilical cord blood). Such OIs as bacterial, viral, fungal, protozoal,
and helminth infections occur with increased frequency or severity among HSCT
recipients. These evidence-based guidelines contain information regarding
preventing OIs, hospital infection control, strategies for safe living after
transplantation, vaccinations, and hematopoietic stem cell safety. The disease-
specific sections address preventing exposure and disease for pediatric and adult
and autologous and allogeneic HSCT recipients. The goal of these guidelines is
twofold: to summarize current data and provide evidence-based recommenda-
tions regarding preventing OIs among HSCT patients. The guidelines were
developed for use by HSCT recipients, their household and close contacts,
transplant and infectious diseases physicians, HSCT center personnel, and public
health professionals. For all recommendations, prevention strategies are rated by
the strength of the recommendation and the quality of the evidence supporting
the recommendation. Adhering to these guidelines should reduce the number and
severity of OIs among HSCT recipients.

INTRODUCTION

In 1992, the Institute of Medicine (1 ) recommended that CDC lead a global effort to
detect and control emerging infectious agents. In response, CDC published a plan (2 ) that
outlined national disease prevention priorities, including the development of guidelines
for preventing opportunistic infections (OIs) among immunosuppressed persons. During
1995, CDC published guidelines for preventing OIs among persons infected with human
immunodeficiency virus (HIV) and revised those guidelines during 1997 and 1999 (3–5 ).
Because of the success of those guidelines, CDC sought to determine the need for ex-
panding OI prevention activities to other immunosuppressed populations. An informal
survey of hematology, oncology, and infectious disease specialists at transplant centers
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and a working group formed by CDC determined that guidelines were needed to help
prevent OIs among hematopoietic stem cell transplant (HSCT)* recipients.

The working group defined OIs as infections that occur with increased frequency or
severity among HSCT recipients, and they drafted evidence-based recommendations
for preventing exposure to and disease caused by bacterial, fungal, viral, protozoal, or
helminthic pathogens. During March 1997, the working group presented the first draft of
these guidelines at a meeting of representatives from public and private health organiza-
tions. After review by that group and other experts, these guidelines were revised and
made available during September 1999 for a 45-day public comment period after notifi-
cation in the Federal Register. Public comments were added when feasible, and the
report was approved by CDC, the Infectious Disease Society of America, and the Ameri-
can Society of Blood and Marrow Transplantation. The pediatric content of these guide-
lines has been endorsed also by the American Academy of Pediatrics. The hematopoietic
stem cell safety section was endorsed by the International Society of Hematotherapy
and Graft Engineering.

The first recommendations presented in this report are followed by recommenda-
tions for hospital infection control, strategies for safe living, vaccinations, and hema-
topoietic stem cell safety. Unless otherwise noted, these recommendations address
allogeneic and autologous and pediatric and adult HSCT recipients. Additionally, these
recommendations are intended for use by the recipients, their household and other close
contacts, transplant and infectious diseases specialists, HSCT center personnel, and
public health professionals.

Using These Guidelines

For all recommendations, prevention strategies are rated by the strength of the rec-
ommendation (Table 1) and the quality of the evidence (Table 2) supporting the recom-
mendation. The principles of this rating system were developed by the Infectious
Disease Society of America and the U.S. Public Health Service for use in the guidelines
for preventing OIs among HIV-infected persons (3–6 ). This rating system allows assess-
ments of recommendations to which adherence is critical.

BACKGROUND

HSCT is the infusion of hematopoietic stem cells from a donor into a patient who has
received chemotherapy, which is usually marrow-ablative. Increasingly, HSCT has been
used to treat neoplastic diseases, hematologic disorders, immunodeficiency syndromes,
congenital enzyme deficiencies, and autoimmune disorders (e.g., systemic lupus erythe-
matosus or multiple sclerosis) (7–10 ). Moreover, HSCT has become standard treatment
for selected conditions (7,11,12 ). Data from the International Bone Marrow Transplant
Registry and the Autologous Blood and Marrow Transplant Registry indicate that
approximately 20,000 HSCTs were performed in North America during 1998 (Statistical

*For this report, HSCT is defined as any transplantation of blood- or marrow-derived
hematopoietic stem cells, regardless of transplant type (e.g., allogeneic or autologous) or
cell source (e.g., bone marrow, peripheral blood, or placental/umbilical cord blood). In
addition, HSCT recipients are presumed immunocompetent at �24 months after HSCT if
they are not on immunosuppressive therapy and do not have graft-versus-host disease
(GVHD), a condition that occurs when the transplanted cells recognize that the recipient’s
cells are not the same cells and attack them.



Vol. 49 / No. RR-10 MMWR 3

Center of the International Bone Marrow Transplant Registry and Autologous Blood and
Marrow Transplant Registry, unpublished data, 1998).

HSCTs are classified as either allogeneic or autologous on the basis of the source of
the transplanted hematopoietic progenitor cells. Cells used in allogeneic HSCTs are har-
vested from a donor other than the transplant recipient. Such transplants are the most
effective treatment for persons with severe aplastic anemia (13 ) and offer the only
curative therapy for persons with chronic myelogenous leukemia (12 ). Allogeneic do-
nors might be a blood relative or an unrelated donor. Allogeneic transplants are usually
most successful when the donor is a human lymphocyte antigen (HLA)-identical twin or
matched sibling. However, for allogeneic candidates who lack such a donor, registry
organizations (e.g., the National Marrow Donor Program) maintain computerized data-
bases that store information regarding HLA type from millions of volunteer donors
(14–16 ). Another source of stem cells for allogeneic candidates without an HLA-matched
sibling is a mismatched family member (17,18 ). However, persons who receive alloge-
neic grafts from donors who are not HLA-matched siblings are at a substantially greater
risk for graft-versus-host disease (GVHD) (19 ). These persons are also at increased risk
for suboptimal graft function and delayed immune system recovery (19 ). To reduce
GVHD among allogeneic HSCTs, techniques have been developed to remove
T-lymphocytes, the principal effectors of GVHD, from the donor graft. Although the
recipients of T-lymphocyte–depleted marrow grafts generally have lower rates of GVHD,
they also have greater rates of graft rejection, cytomegalovirus (CMV) infection, inva-
sive fungal infection, and Epstein-Barr virus (EBV)-associated posttransplant
lymphoproliferative disease (20 ).

The patient’s own cells are used in an autologous HSCT. Similar to autologous trans-
plants are syngeneic transplants, among whom the HLA-identical twin serves as the
donor. Autologous HSCTs are preferred for patients who require high-level or marrow-
ablative chemotherapy to eradicate an underlying malignancy but have healthy,
undiseased bone marrows. Autologous HSCTs are also preferred when the immunologic
antitumor effect of an allograft is not beneficial. Autologous HSCTs are used most fre-
quently to treat breast cancer, non-Hodgkin’s lymphoma, and Hodgkin’s disease (21 ).
Neither autologous nor syngeneic HSCTs confer a risk for chronic GVHD.

Recently, medical centers have begun to harvest hematopoietic stem cells from pla-
cental or umbilical cord blood (UCB) immediately after birth. These harvested cells are
used primarily for allogeneic transplants among children. Early results demonstrate that
greater degrees of histoincompatibility between donor and recipient might be tolerated
without graft rejection or GVHD when UCB hematopoietic cells are used (22–24 ). How-
ever, immune system function after UCB transplants has not been well-studied.

HSCT is also evolving rapidly in other areas. For example, hematopoietic stem cells
harvested from the patient’s peripheral blood after treatment with hematopoietic colony-
stimulating factors (e.g., granulocyte colony-stimulating factor [G-CSF or filgastrim] or
granulocyte-macrophage colony-stimulating factor [GM-CSF or sargramostim]) are be-
ing used increasingly among autologous recipients (25 ) and are under investigation for
use among allogeneic HSCT. Peripheral blood has largely replaced bone marrow as a
source of stem cells for autologous recipients. A benefit of harvesting such cells from the
donor’s peripheral blood instead of bone marrow is that it eliminates the need for general
anesthesia associated with bone marrow aspiration.

GVHD is a condition in which the donated cells recognize the recipient’s cells as non-
self and attack them. Although the use of intravenous immunoglobulin (IVIG) in the
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routine management of allogeneic patients was common in the past as a means of
producing immune modulation among patients with GVHD, this practice has declined
because of cost factors (26 ) and because of the development of other strategies for
GVHD prophylaxis (27 ). For example, use of cyclosporine GVHD prophylaxis has be-
come commonplace since its introduction during the early 1980s. Most frequently,
cyclosporine or tacrolimus (FK506) is administered in combination with other immuno-
suppressive agents (e.g., methotrexate or corticosteroids) (27 ). Although cyclosporine is
effective in preventing GVHD, its use entails greater hazards for infectious complications
and relapse of the underlying neoplastic disease for which the transplant was performed.

Although survival rates for certain autologous recipients have improved (28,29 ),
infection remains a leading cause of death among allogeneic transplants and is a major
cause of morbidity among autologous HSCTs (29 ). Researchers from the National Mar-
row Donor Program reported that, of 462 persons receiving unrelated allogeneic HSCTs
during December 1987–November 1990, a total of 66% had died by 1991 (15 ). Among
primary and secondary causes of death, the most common cause was infection, which
occurred among 37% of 307 patients (15 ).*

Despite high morbidity and mortality after HSCT, recipients who survive long-term
are likely to enjoy good health. A survey of 798 persons who had received an HSCT
before 1985 and who had survived for >5 years after HSCT, determined that 93% were
in good health and that 89% had returned to work or school full time (30 ). In another
survey of 125 adults who had survived a mean of 10 years after HSCT, 88% responded
that the benefits of transplantation outweighed the side effects (31 ).

Immune System Recovery After HSCT

During the first year after an HSCT, recipients typically follow a predictable pattern of
immune system deficiency and recovery, which begins with the chemotherapy or radia-
tion therapy (i.e., the conditioning regimen) administered just before the HSCT to treat
the underlying disease. Unfortunately, this conditioning regimen also destroys normal
hematopoiesis for neutrophils, monocytes, and macrophages and damages mucosal
progenitor cells, causing a temporary loss of mucosal barrier integrity. The gastrointes-
tinal tract, which normally contains bacteria, commensal fungi, and other bacteria-
carrying sources (e.g., skin or mucosa) becomes a reservoir of potential pathogens.
Virtually all HSCT recipients rapidly lose all T- and B-lymphocytes after conditioning,
losing immune memory accumulated through a lifetime of exposure to infectious agents,
environmental antigens, and vaccines. Because transfer of donor immunity to HSCT
recipients is variable and influenced by the timing of antigen exposure among donor and
recipient, passively acquired donor immunity cannot be relied upon to provide long-term
immunity against infectious diseases among HSCT recipients.

During the first month after HSCT, the major host-defense deficits include impaired
phagocytosis and damaged mucocutaneous barriers. Additionally, indwelling intrave-
nous catheters are frequently placed and left in situ for weeks to administer parenteral
medications, blood products, and nutritional supplements. These catheters serve as an-
other portal of entry for opportunistic pathogens from organisms colonizing the skin (e.g.,
coagulase-negative Staphylococci, Staphylococcus aureus, Candida  species, and
Enterococci ) (32,33 ).

*Presently, no updated data have been published.                                                                 .
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Engraftment for adults and children is defined as the point at which a patient can
maintain a sustained absolute neutrophil count (ANC) of >500/mm3 and sustained plate-
let count of �20,000, lasting �3 consecutive days without transfusions. Among unrelated
allogeneic recipients, engraftment occurs at a median of 22 days after HSCT (range: 6–
84 days) (15 ). In the absence of corticosteroid use, engraftment is associated with the
restoration of effective phagocytic function, which results in a decreased risk for bacte-
rial and fungal infections. However, all HSCT recipients and particularly allogeneic recipi-
ents, experience an immune system dysfunction for months after engraftment. For
 example, although allogeneic recipients might have normal total lymphocyte counts
within �2 months after HSCT, they have abnormal CD4/CD8 T-cell ratios, reflecting their
decreased CD4 and increased CD8 T-cell counts (27 ). They might also have immunoglo-
bulin G (IgG)2, IgG4, and immunoglobulin A (IgA) deficiencies for months after HSCT and
have difficulty switching from immunoglobulin M (IgM) to IgG production after antigen
exposure (32 ). Immune system recovery might be delayed further by CMV infection
(34 ).

During the first �2 months after HSCT, recipients might experience acute GVHD that
manifests as skin, gastrointestinal, and liver injury, and is graded on a scale of I–IV
(32,35,36 ). Although autologous or syngeneic recipients might occasionally experience
a mild, self-limited illness that is acute GVHD-like (19,37 ), GVHD occurs primarily among
allogeneic recipients, particularly those receiving matched, unrelated donor transplants.
GVHD is a substantial risk factor for infection among HSCT recipients because it is asso-
ciated with a delayed immunologic recovery and prolonged immunodeficiency (19 ).
Additionally, the immunosuppressive agents used for GVHD prophylaxis and treatment
might make the HSCT recipient more vulnerable to opportunistic viral and fungal
pathogens (38 ).

Certain patients, particularly adult allogeneic recipients, might also experience chronic
GVHD, which is graded as either limited or extensive chronic GVHD (19,39 ). Chronic
GVHD appears similar to autoimmune, connective-tissue disorders (e.g., scleroderma or
systemic lupus erythematosus) (40 ) and is associated with cellular and humoral immu-
nodeficiencies, including macrophage deficiency, impaired neutrophil chemotaxis (41 ),
poor response to vaccination (42–44 ), and severe mucositis (19 ). Risk factors for chronic
GVHD include increasing age, allogeneic HSCT (particularly those among whom the
donor is unrelated or a non-HLA identical family member) (40 ), and a history of acute
GVHD (24,45 ). Chronic GVHD was first described as occurring >100 days after HSCT but
can occur 40 days after HSCT (19 ). Although allogeneic recipients with chronic GVHD
have normal or high total serum immunoglobulin levels (41 ), they experience long-
lasting IgA, IgG, and IgG subclass deficiencies (41,46,47 ) and poor opsonization and
impaired reticuloendothelial function. Consequently, they are at even greater risk for
infections (32,39 ), particularly life-threatening bacterial infections from encapsulated
organisms (e.g., Stre. pneumoniae , Ha. influenzae , or Ne. meningitidis ). After chronic
GVHD resolves, which might take years, cell-mediated and humoral immunity function
are gradually restored.

Opportunistic Pathogens After HSCT

HSCT recipients experience certain infections at different times posttransplant, re-
flecting the predominant host-defense defect(s) (Figure). Immune system recovery for
HSCT recipients takes place in three phases beginning at day 0, the day of transplant.
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Phase I is the preengraftment phase (<30 days after HSCT); phase II, the postengraftment
phase (30–100 days after HSCT); and phase III, the late phase (>100 days after HSCT).
Prevention strategies should be based on these three phases and the following informa-
tion:

• Phase I, preengraftment. During the first month posttransplant, HSCT
recipients have two critical risk factors for infection — prolonged neutropenia and
breaks in the mucocutaneous barrier resulting from the HSCT preparative
regimens and frequent vascular access required for patient care. Consequently,
oral, gastro-intestinal, and skin flora are sources of infection. Prevalent pathogens
include Candida  species, and as neutropenia continues, Aspergillus  species.
Additionally, herpes simplex virus (HSV) reactivation can occur during this phase.
During preengraftment, the risks for infection are the same for autologous or
allogeneic patients, and OIs can appear as febrile neutropenia. Although a
recipient’s first fever during preengraftment is probably caused by a bacterial
pathogen, rarely is an organism or site of infection identified. Instead, such
infections are usually treated preemptively or empirically (48 ) until the
neutropenia resolves (49 ). Growth factors can be administered during phase I to
decrease neutropenia duration and complications (e.g., febrile neutropenia) (50 ).

• Phase II, postengraftment. Phase II is dominated by impaired cell-mediated
immunity for allogeneic or autologous recipients. Scope and impact of this defect
for allogeneic recipients are determined by the extent of GVHD and its
immunosuppressive therapy. After engraftment, the herpes viruses, particularly
CMV, are critical pathogens. At 30–100 days after HSCT, CMV causes pneumonia,
hepatitis, and colitis and potentiates superinfection with opportunistic pathogens,
particularly among patients with active GVHD. Other dominant pathogens during
this phase include Pneumocystis carinii  and Aspergillus  species.

• Phase III, late phase. During phase III, autologous recipients usually have more
rapid recovery of immune system function and, therefore, a lower risk for OIs than
do allogeneic recipients. Because of cell-mediated and humoral immunity defects
and impaired reticuloendothelial system function, allogeneic patients with chronic
GVHD and recipients of alternate donor allogeneic transplants are at risk for
certain infections during this phase. Alternate donors include matched unrelated,
UCB, or mismatched family-related donors. These patients are at risk for
infections that include CMV, varicella-zoster virus (VZV), EBV-related posttransplant
lymphoproliferative disease, community-acquired respiratory viruses (CRV), and
infections with encapsulated bacteria (e.g., Ha. influenzae and Stre. pneumoniae).
Risk for these infections is approximately proportional to the severity of the
patient’s GVHD during phases II and III. Patients receiving mismatched allogeneic
transplants have a higher attack rate and severity of GVHD and, therefore, a
higher risk for OIs during phases II and III than do patients receiving matched
allogeneic HSCTs. In contrast, patients undergoing autologous transplantation
are primarily at risk for infection during phase I.

Preventing infections among HSCT recipients is preferable to treating infections. How-
ever, despite recent technologic advances, more research is needed to optimize health
outcomes for HSCT recipients. Efforts to improve immune system reconstitution, par-
ticularly among allogeneic transplant recipients, and to prevent or resolve the immune
dysregulation resulting from donor-recipient histoincompatibility and GVHD remain
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*Since November 1997, the United States has had a shortage of intravenous immunoglobulin
(IVIG) (Source: CDC. Availability of immune globulin intravenous for treatment of immune
deficient patients—United States, 1997–1998. MMWR 1999:48[8];159–162). Physicians who
have difficulty obtaining IVIG should contact the following sources:

• American Red Cross Customer Service Center, (800) 261-5772;
• Alpha Therapeutic Corporation, (800) 421-0008;
• Baxter Healthcare Corporation, (847) 940-5955;
• Bayer Pharmaceutical Division, (800) 288-8370;
• Aventis Behring Customer Support, (800) 683-1288;
• Novartis Pharmaceuticals Corporation, (973) 781-8300, or the IVIG Emergency Hotline,

(888) 234-2520; or

• Immune Deficiency Foundation, (800) 296-4433.

Physicians who are unable to obtain IVIG for a licensed indication from one of these sources
should contact the Product Shortage Officer at the Food and Drug Administration’s Center
for Biologics Evaluation and Research, Office of Compliance, (301) 827-6220, for assistance.

substantial challenges for preventing recurrent, persistent, or progressive infections
among HSCT patients.

BACTERIAL INFECTIONS

General Recommendations

Preventing Exposure

Because bacteria are carried on the hands, health-care workers (HCWs) and others in
contact with HSCT recipients should routinely follow appropriate hand-washing prac-
tices to avoid exposing recipients to bacterial pathogens (AIII).

Preventing Disease

Preventing Early Disease (0–100 Days After HSCT). Routine gut decontamina-
tion is not recommended for HSCT candidates (51–53 ) (DIII). Because of limited data, no
recommendations can be made regarding the routine use of antibiotics for bacterial
prophylaxis among afebrile, asymptomatic neutropenic recipients. Although studies have
reported that using prophylactic antibiotics might reduce bacteremia rates after HSCT
(51 ), infection-related fatality rates are not reduced (52 ). If physicians choose to use
prophylactic antibiotics among asymptomatic, afebrile, neutropenic recipients, they
should routinely review hospital and HSCT center antibiotic-susceptibility profiles, par-
ticularly when using a single antibiotic for antibacterial prophylaxis (BIII). The emergence
of fluoquinolone-resistant coagulase-negative Staphylococci  and Es. coli  (51,52 ),
vancomycin-intermediate Sta. aureus  and vancomycin-resistant Enterococcus  (VRE)
are increasing concerns (54 ). Vancomycin should not be used as an agent for routine
bacterial prophylaxis (DIII). Growth factors (e.g., GM-CSF and G-CSF) shorten the dura-
tion of neutropenia after HSCT (55 ); however, no data were found that indicate whether
growth factors effectively reduce the attack rate of invasive bacterial disease.

Physicians should not routinely administer IVIG products to HSCT recipients for
bacterial infection prophylaxis (DII), although IVIG has been recommended for use in
producing immune system modulation for GVHD prevention. Researchers have recom-
mended routine IVIG* use to prevent bacterial infections among the approximately
20%–25% of HSCT recipients with unrelated marrow grafts who experience severe
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hypogamma-globulinemia (e.g., IgG < 400 mg/dl) within the first 100 days after trans-
plant (CIII). For example, recipients who are hypogammaglobulinemic might receive
prophylactic IVIG to prevent bacterial sinopulmonary infections (e.g., from Stre.
pneumoniae ) (8 ) (CIII). For hypogammaglobulinemic allogeneic recipients, physicians
can use a higher and more frequent dose of IVIG than is standard for non-HSCT recipients
because the IVIG half-life among HSCT recipients (generally 1–10 days) is much shorter
than the half-life among healthy adults (generally 18–23 days) (56–58 ). Additionally,
infections might accelerate IgG catabolism; therefore, the IVIG dose for a
hypogammaglobulinemic recipient should be individualized to maintain trough serum
IgG concentrations >400–500 mg/dl (58 ) (BII). Consequently, physicians should monitor
trough serum IgG concentrations among these patients approximately every 2 weeks
and adjust IVIG doses as needed (BIII) (Appendix).

Preventing Late Disease (>100 Days After HSCT). Antibiotic prophylaxis is recom-
mended for preventing infection with encapsulated organisms (e.g., Stre. pneumoniae,
Ha. influenzae, or Ne. meningitidis ) among allogeneic recipients with chronic GVHD for
as long as active chronic GVHD treatment is administered (59 ) (BIII). Antibiotic selection
should be guided by local antibiotic resistance patterns. In the absence of severe demon-
strable hypogammaglobulinemia (e.g., IgG levels < 400 mg/dl, which might be associated
with recurrent sinopulmonary infections), routine monthly IVIG administration to HSCT
recipients >90 days after HSCT is not recommended (60 ) (DI) as a means of preventing
bacterial infections.

Other Disease Prevention Recommendations. Routine use of IVIG among autologous
recipients is not recommended (61 ) (DII). Recommendations for preventing bacterial
infections are the same among pediatric or adult HSCT recipients.

Recommendations Regarding Stre. pneumoniae

Preventing Exposure

Appropriate care precautions should be taken with hospitalized patients infected with
Stre. pneumoniae  (62,63 ) (BIII) to prevent exposure among HSCT recipients.

Preventing Disease

Information regarding the currently available 23-valent pneumococcal polysaccha-
ride vaccine indicates limited immunogenicity among HSCT recipients. However,
because of its potential benefit to certain patients, it should be administered to HSCT
recipients at 12 and 24 months after HSCT (64–66 ) (BIII). No data were found regarding
safety and immunogenicity of the 7-valent conjugate pneumococcal vaccine among HSCT
recipients; therefore, no recommendation regarding use of this vaccine can be made.

Antibiotic prophylaxis is recommended for preventing infection with encapsulated
organisms (e.g., Stre. pneumoniae , Ha. influenzae , and Ne. meningitidis ) among alloge-
neic recipients with chronic GVHD for as long as active chronic GVHD treatment is ad-
ministered (59 ) (BIII). Trimethoprim-sulfamethasaxole (TMP-SMZ) administered for
Pneumocystis carinii  pneumonia (PCP) prophylaxis will also provide protection against
pneumococcal infections. However, no data were found to support using TMP-SMZ pro-
phylaxis among HSCT recipients solely for the purpose of preventing Stre. pneumoniae
disease. Certain strains of Stre. pneumoniae  are resistant to TMP-SMZ and penicillin.
Recommendations for preventing pneumococcal infections are the same for allogeneic
or autologous recipients.
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As with adults, pediatric HSCT recipients aged �2 years should be administered the
current 23-valent pneumococcal polysaccharide vaccine because the vaccine can be
effective (BIII). However, this vaccine should not be administered to children aged <2
years because it is not effective among that age population (DI). No data were found
regarding safety and immunogenicity of the 7-valent conjugate pneumococcal vaccine
among pediatric HSCT recipients; therefore, no recommendation regarding use of this
vaccine can be made.

Recommendations Regarding Streptococci viridans

Preventing Exposure

Because Streptococci viridans  colonize the oropharynx and gut, no effective method
of preventing exposure is known.

Preventing Disease

Chemotherapy-induced oral mucositis is a potential source of Streptococci viridans
bacteremia. Consequently, before conditioning starts, dental consults should be obtained
for all HSCT candidates to assess their state of oral health and to perform any needed
dental procedures to decrease the risk for oral infections after transplant (67 ) (AIII).

Generally, HSCT physicians should not use prophylactic antibiotics to prevent
Streptococci viridans  infections (DIII). No data were found that demonstrate efficacy of
prophylactic antibiotics for this infection. Furthermore, such use might select antibiotic-
resistant bacteria, and in fact, penicillin- and vancomycin-resistant strains of
Streptococci viridans  have been reported (68 ). However, when Streptococci viridans
infections among HSCT recipients are virulent and associated with overwhelming sepsis
and shock in an institution, prophylaxis might be evaluated (CIII). Decisions regarding the
use of Streptococci viridans  prophylaxis should be made only after consultation with the
hospital epidemiologists or infection-control practitioners who monitor rates of nosoco-
mial bacteremia and bacterial susceptibility (BIII).

HSCT physicians should be familiar with current antibiotic susceptibilities for patient
isolates from their HSCT centers, including Streptococci viridans  (BIII). Physicians should
maintain a high index of suspicion for this infection among HSCT recipients with symp-
tomatic mucositis because early diagnosis and aggressive therapy are currently the only
potential means of preventing shock when severely neutropenic HSCT recipients expe-
rience Streptococci viridans  bacteremia (69 ).

Recommendations Regarding Ha. influenzae type b

Preventing Exposure

Adults with Ha. influenzae  type b (Hib) pneumonia require standard precautions (62 )
to prevent exposing the HSCT recipient to Hib. Adults and children who are in contact
with the HSCT recipient and who have known or suspected invasive Hib disease, includ-
ing meningitis, bacteremia, or epiglottitis, should be placed in droplet precautions until 24
hours after they begin appropriate antibiotic therapy, after which they can be switched to
standard precautions. Household contacts exposed to persons with Hib disease and who
also have contact with HSCT recipients should be administered rifampin prophylaxis
according to published recommendations (70,71 ); prophylaxis for household contacts of
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a patient with Hib disease are necessary if all contacts aged <4 years are not fully
vaccinated (BIII) (Appendix). This recommendation is critical because the risk for inva-
sive Hib disease among unvaccinated household contacts aged <4 years is increased,
and rifampin can be effective in eliminating Hib carriage and preventing invasive Hib
disease (72–74 ). Pediatric household contacts should be up-to-date with Hib vaccina-
tions to prevent possible Hib exposure to the HSCT recipient (AII).

Preventing Disease

Although no data regarding vaccine efficacy among HSCT recipients were found, Hib
conjugate vaccine should be administered to HSCT recipients at 12, 14, and 24 months
after HSCT (BII). This vaccine is recommended because the majority of HSCT recipients
have low levels of Hib capsular polysaccharide antibodies �4 months after HSCT (75 ),
and allogeneic recipients with chronic GVHD are at increased risk for infection from
encapsulated organisms (e.g., Hib) (76,77 ). HSCT recipients who are exposed to persons
with Hib disease should be offered rifampin prophylaxis according to published recom-
mendations (70 ) (BIII) (Appendix).

Antibiotic prophylaxis is recommended for preventing infection with encapsulated
organisms (e.g., Stre. pneumoniae, Ha. influenzae, or Ne. meningitidis ) among alloge-
neic recipients with chronic GVHD for as long as active chronic GVHD treatment is ad-
ministered (59 ) (BIII). Antibiotic selection should be guided by local antibiotic-resistance
patterns. Recommendations for preventing Hib infections are the same for allogeneic or
autologous recipients. Recommendations for preventing Hib disease are the same for
pediatric or adult HSCT recipients, except that any child infected with Hib pneumonia
requires standard precautions with droplet precautions added for the first 24 hours after
beginning appropriate antibiotic therapy (62,70 ) (BIII). Appropriate pediatric doses should
be administered for Hib conjugate vaccine and for rifampin prophylaxis (71 ) (Appendix).

VIRAL INFECTIONS

Recommendations Regarding Cytomegalovirus

Preventing Exposure

HSCT candidates should be tested for the presence of serum anti-CMV IgG antibodies
before transplantation to determine their risk for primary CMV infection and reactivation
after HSCT (AIII). Only Food and Drug Administration (FDA) licensed or approved tests
should be used. HSCT recipients and candidates should avoid sharing cups, glasses, and
eating utensils with others, including family members, to decrease the risk for CMV
exposure (BIII).

Sexually active patients who are not in long-term monogamous relationships should
always use latex condoms during sexual contact to reduce their risk for exposure to CMV
and other sexually transmitted pathogens (AII). However, even long-time monogamous
pairs can be discordant for CMV infections. Therefore, during periods of immuno-
compromise, sexually active HSCT recipients in monogamous relationships should ask
partners to be tested for serum CMV IgG antibody, and discordant couples should use
latex condoms during sexual contact to reduce the risk for exposure to this sexually
transmitted OI (CIII).
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After handling or changing diapers or after wiping oral and nasal secretions, HSCT
candidates and recipients should practice regular hand washing to reduce the risk for
CMV exposure (AII). CMV-seronegative recipients of allogeneic stem cell transplants
from CMV-seronegative donors (i.e., R-negative or D-negative) should receive only
leukocyte-reduced or CMV-seronegative red cells or leukocyte-reduced platelets (<1 x
106 leukocytes/unit) to prevent transfusion-associated CMV infection (78 ) (AI). However,
insufficient data were found to recommend use of leukocyte-reduced or CMV-
seronegative red cells and platelets among CMV-seronegative recipients who have CMV-
seropositive donors (i.e., R-negative or D-positive).

All HCWs should wear gloves when handling blood products or other potentially
contaminated biologic materials (AII) to prevent transmission of CMV to HSCT recipients.
HSCT patients who are known to excrete CMV should be placed under standard precau-
tions (62 ) for the duration of CMV excretion to avoid possible transmission to CMV-
seronegative HSCT recipients and candidates (AIII). Physicians are cautioned that CMV
excretion can be episodic or prolonged.

Preventing Disease and Disease Recurrence

HSCT recipients at risk for CMV disease after HSCT (i.e., all CMV-seropositive HSCT
recipients, and all CMV-seronegative recipients with a CMV-seropositive donor) should
be placed on a CMV disease prevention program from the time of engraftment until 100
days after HSCT (i.e., phase II) (AI). Physicians should use either prophylaxis or preemp-
tive treatment with ganciclovir for allogeneic recipients (AI). In selecting a CMV disease
prevention strategy, physicians should assess the risks and benefits of each strategy, the
needs and condition of the patient, and the hospital’s virology laboratory support
capability.

Prophylaxis strategy against early CMV (i.e., <100 days after HSCT) for allogeneic
recipients involves administering ganciclovir prophylaxis to all allogeneic recipients at
risk throughout phase II (i.e., from engraftment to 100 days after HSCT). The induction
course is usually started at engraftment (AI), although physicians can add a brief prophy-
lactic course during HSCT preconditioning (CIII) (Appendix).

Preemptive strategy against early CMV (i.e., <100 days after HSCT) for allogeneic
recipients is preferred over prophylaxis for CMV-seronegative HSCT recipients of serop-
ositive donor cells (i.e., D-positive or R-negative) because of the low attack rate of active
CMV infection if screened or filtered blood product support is used (BII). Preemptive
strategy restricts ganciclovir use for those patients who have evidence of CMV infection
after HSCT. It requires the use of sensitive and specific laboratory tests to rapidly diag-
nose CMV infection after HSCT and to enable immediate administration of ganciclovir
after CMV infection has been detected. Allogeneic recipients at risk should be screened
�1 times/week from 10 days to 100 days after HSCT (i.e., phase II) for the presence of
CMV viremia or antigenemia (AIII).

HSCT physicians should select one of two diagnostic tests to determine the need for
preemptive treatment. Currently, the detection of CMV pp65 antigen in leukocytes
(antigenemia) (79,80 ) is preferred for screening for preemptive treatment because it is
more rapid and sensitive than culture and has good positive predictive value (79–81 ).
Direct detection of CMV-DNA (deoxyribonucleic acid) by polymerase chain reaction (PCR)
(82 ) is very sensitive but has a low positive predictive value (79 ). Although CMV-DNA
PCR is less sensitive than whole blood or leukocyte PCR, plasma CMV-DNA PCR is useful
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during neutropenia, when the number of leukocytes/slide is too low to allow CMV pp65
antigenemia testing.

Virus culture of urine, saliva, blood, or bronchoalveolar washings by rapid shell-vial
culture (83 ) or routine culture (84,85 ) can be used; however, viral culture techniques are
less sensitive than CMV-DNA PCR or CMV pp65 antigenemia tests. Also, rapid shell-viral
cultures require �48 hours and routine viral cultures can require weeks to obtain final
results. Thus, viral culture techniques are less satisfactory than PCR or antigenemia
tests. HSCT centers without access to PCR or antigenemia tests should use prophylaxis
rather than preemptive therapy for CMV disease prevention (86 ) (BII). Physicians do use
other diagnostic tests (e.g., hybrid capture CMV-DNA assay, Version 2.0 [87 ] or CMV
pp67 viral RNA [ribonucleic acid] detection) (88 ); however, limited data were found
regarding use among HSCT recipients, and therefore, no recommendation for use can be
made.

Allogeneic recipients��100 days after HSCT (i.e., during phase II) should begin pre-
emptive treatment with ganciclovir if CMV viremia or any antigenemia is detected or if
the recipient has �2 consecutively positive CMV-DNA PCR tests (BIII). After preemptive
treatment has been started, maintenance ganciclovir is usually continued until 100 days
after HSCT or for a minimum of 3 weeks, whichever is longer (AI) (Appendix). Antigen or
PCR tests should be negative when ganciclovir is stopped. Studies report that a shorter
course of ganciclovir (e.g., for 3 weeks or until negative PCR or antigenemia occurs) (89–
91 ) might provide adequate CMV prevention with less toxicity, but routine weekly screen-
ing by pp65 antigen or PCR test is necessary after stopping ganciclovir because CMV
reactivation can occur (BIII).

Presently, only the intravenous formulation of ganciclovir has been approved for use
in CMV prophylactic or preemptive strategies (BIII). No recommendation for oral
ganciclovir use among HSCT recipients can be made because clinical trials evaluating its
efficacy are still in progress. One group has used ganciclovir and foscarnet on alternate
days for CMV prevention (92 ), but no recommendation can be made regarding this
strategy because of limited data. Patients who are ganciclovir-intolerant should be ad-
ministered foscarnet instead (93 ) (BII) (Appendix). HSCT recipients receiving ganciclovir
should have ANCs checked �2 times/week (BIII). Researchers report managing
ganciclovir-associated neutropenia by adding G-CSF (94 ) or temporarily stopping
ganciclovir for �2 days if the patient’s ANC is <1,000 (CIII). Ganciclovir can be restarted
when the patient’s ANC is� �1,000 for 2 consecutive days. Alternatively, researchers
report substituting foscarnet for ganciclovir if a) the HSCT recipient is still CMV viremic or
antigenemic or b) the ANC remains <1,000 for >5 days after ganciclovir has been stopped
(CIII) (Appendix). Because neutropenia accompanying ganciclovir administration is usu-
ally brief, such patients do not require antifungal or antibacterial prophylaxis (DIII).

Currently, no benefit has been reported from routinely administering ganciclovir pro-
phylaxis to all HSCT recipients at >100 days after HSCT (i.e., during phase III). However,
persons with high risk for late CMV disease should be routinely screened biweekly for
evidence of CMV reactivation as long as substantial immunocompromise persists (BIII).
Risk factors for late CMV disease include allogeneic HSCT accompanied by chronic GVHD,
steroid use, low CD4 counts, delay in high avidity anti-CMV antibody, and recipients of
matched unrelated or T-cell–depleted HSCTs who are at high risk (95–99 ). If CMV is still
detectable by routine screening �100 days after HSCT, ganciclovir should be continued
until CMV is no longer detectable (AI). If low-grade CMV antigenemia (<5 positive cells/
slide) is detected on routine screening, the antigenemia test should be repeated in 3 days
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(BIII). If CMV antigenemia indicates �5 cells/slide, PCR is positive, or the shell-vial culture
detects CMV viremia, a 3-week course of preemptive ganciclovir treatment should be
administered (BIII) (Appendix). Ganciclovir should also be started if the patient has had
�2 consecutively positive viremia or PCR tests (e.g., in a person receiving steroids for
GVHD or who received ganciclovir or foscarnet at <100 days after HSCT). Current inves-
tigational strategies for preventing late CMV disease include the use of targeted prophy-
laxis with antiviral drugs and cellular immunotherapy for those with deficient or absent
CMV-specific immune system function.

If viremia persists after 4 weeks of ganciclovir preemptive therapy or if the level of
antigenemia continues to rise after 3 weeks of therapy, ganciclovir-resistant CMV should
be suspected. If CMV viremia recurs during continuous treatment with ganciclovir, re-
searchers report restarting ganciclovir induction (100 ) or stopping ganciclovir and start-
ing foscarnet (CIII). Limited data were found regarding the use of foscarnet among HSCT
recipients for either CMV prophylaxis or preemptive therapy (92,93 ).

Infusion of donor-derived CMV-specific clones of CD8+ T-cells into the transplant re-
cipient is being evaluated under FDA Investigational New Drug authorization; therefore,
no recommendation can be made. Although, in a substantial cooperative study, high-
dose acyclovir has had certain efficacy for preventing CMV disease (101 ), its utility is
limited in a setting where more potent anti-CMV agents (e.g., ganciclovir) are used (102 ).
Acyclovir is not effective in preventing CMV disease after autologous HSCT (103 ) and is,
therefore, not recommended for CMV preemptive therapy (DII). Consequently,
valacyclovir, although under study for use among HSCT recipients, is presumed to be
less effective than ganciclovir against CMV and is currently not recommended for CMV
disease prevention (DII).

Although HSCT physicians continue to use IVIG for immune system modulation, IVIG
is not recommended for CMV disease prophylaxis among HSCT recipients (DI). Cidofovir,
a nucleoside analog, is approved by FDA for the treatment of AIDS-associated CMV
retinitis. The drug’s major disadvantage is nephrotoxicity. Cidofovir is currently in FDA
phase 1 trial for use among HSCT recipients; therefore, recommendations for its use
cannot be made.

Use of CMV-negative or leukocyte-reduced blood products is not routinely required
for all autologous recipients because most have a substantially lower risk for CMV dis-
ease. However, CMV-negative or leukocyte-reduced blood products can be used for
CMV-seronegative autologous recipients (CIII). Researchers report that CMV-
seropositive autologous recipients be evaluated for preemptive therapy if they have
underlying hematologic malignancies (e.g., lymphoma or leukemia), are receiving in-
tense conditioning regimens or graft manipulation, or have recently received fludarabine
or 2-chlorodeoxyadenosine (CDA) (CIII). This subpopulation of autologous recipients
should be monitored weekly from time of engraftment until 60 days after HSCT for CMV
reactivation, preferably with quantitative CMV pp65 antigen (80 ) or quantitative PCR
(BII).

Autologous recipients at high risk who experience CMV antigenemia (i.e., blood levels
of �5 positive cells/slide) should receive 3 weeks of preemptive treatment with ganciclovir
or foscarnet (80 ), but CD34+-selected patients should be treated at any level of
antigenemia (BII) (Appendix). Prophylactic approach to CMV disease prevention is not
appropriate for CMV-seropositive autologous recipients. Indications for the use of CMV
prophylaxis or preemptive treatment are the same for children or adults.
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Recommendations Regarding EBV

Preventing Exposure

All transplant candidates, particularly those who are EBV-seronegative, should be
advised of behaviors that could decrease the likelihood of EBV exposure (AII). For ex-
ample, HSCT recipients and candidates should follow safe hygiene practices (e.g., fre-
quent hand washing [AIII] and avoiding the sharing of cups, glasses, and eating utensils
with others) (104 ) (BIII), and they should avoid contact with potentially infected respira-
tory secretions and saliva (104 ) (AII).

Preventing Disease

Infusion of donor-derived, EBV-specific cytotoxic T-lymphocytes has demonstrated
promise in the prophylaxis of EBV-lymphoma among recipients of T-cell–depleted unre-
lated or mismatched allogeneic recipients (105,106 ). However, insufficient data were
found to recommend its use. Prophylaxis or preemptive therapy with acyclovir is not
recommended because of lack of efficacy (107,108 ) (DII).

Recommendations Regarding HSV

Preventing Exposure

HSCT candidates should be tested for serum anti-HSV IgG before transplant (AIII);
however, type-specific anti-HSV IgG serology testing is not necessary. Only FDA-licensed
or -approved tests should be used. All HSCT candidates, particularly those who are HSV-
seronegative, should be informed of the importance of avoiding HSV infection while
immunocompromised and should be advised of behaviors that will decrease the likeli-
hood of HSV exposure (AII). HSCT recipients and candidates should avoid sharing cups,
glasses, and eating utensils with others (BIII). Sexually active patients who are not in a
long-term monogamous relationship should always use latex condoms during sexual
contact to reduce the risk for exposure to HSV as well as other sexually transmitted
pathogens (AII). However, even long-time monogamous pairs can be discordant for HSV
infections. Therefore, during periods of immunocompromise, sexually active HSCT re-
cipients in such relationships should ask partners to be tested for serum HSV IgG anti-
body. If the partners are discordant, they should consider using latex condoms during
sexual contact to reduce the risk for exposure to this sexually transmitted OI (CIII). Any
person with disseminated, primary, or severe mucocutaneous HSV disease should be
placed under contact precautions for the duration of the illness (62 ) (AI) to prevent
transmission of HSV to HSCT recipients.

Preventing Disease and Disease Recurrence

Acyclovir. Acyclovir prophylaxis should be offered to all HSV-seropositive allogeneic
recipients to prevent HSV reactivation during the early posttransplant period (109–113 )
(AI). Standard approach is to begin acyclovir prophylaxis at the start of the conditioning
therapy and continue until engraftment occurs or until mucositis resolves, whichever is
longer, or approximately 30 days after HSCT (BIII) (Appendix). Without supportive data
from controlled studies, routine use of antiviral prophylaxis for >30 days after HSCT to
prevent HSV is not recommended (DIII). Routine acyclovir prophylaxis is not indicated for
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HSV-seronegative HSCT recipients, even if the donors are HSV-seropositive (DIII). Re-
searchers have proposed administration of ganciclovir prophylaxis alone (86 ) to HSCT
recipients who required simultaneous prophylaxis for CMV and HSV after HSCT (CIII)
because ganciclovir has in vitro activity against CMV and HSV 1 and 2 (114 ), although
ganciclovir has not been approved for use against HSV.

Valacyclovir. Researchers have reported valacyclovir use for preventing HSV among
HSCT recipients (CIII); however, preliminary data demonstrate that very high doses of
valacyclovir (8 g/day) were associated with thrombotic thrombocytopenic purpura/
hemolytic uremic syndrome among HSCT recipients (115 ). Controlled trial data among
HSCT recipients are limited (115 ), and the FDA has not approved valacyclovir for use
among recipients. Physicians wishing to use valacyclovir among recipients with renal
impairment should exercise caution and decrease doses as needed (BIII) (Appendix).

Foscarnet. Because of its substantial renal and infusion-related toxicity, foscarnet is
not recommended for routine HSV prophylaxis among HSCT recipients (DIII).

Famciclovir. Presently, data regarding safety and efficacy of famciclovir among HSCT
recipients are limited; therefore, no recommendations for HSV prophylaxis with
famciclovir can be made.

Other Recommendations

HSV prophylaxis lasting >30 days after HSCT might be considered for persons with
frequent recurrent HSV (CIII) (Appendix). Acyclovir can be used during phase I for
administration to HSV-seropositive autologous recipients who are likely to experience
substantial mucositis from the conditioning regimen (CIII). Antiviral prophylaxis doses
should be modified for use among children (Appendix), but no published data were found
regarding valacyclovir safety and efficacy among children.

Recommendations Regarding VZV

Preventing Exposure

HSCT candidates should be tested for the presence of serum anti-VZV IgG antibodies
(AIII). However, these tests are not 100% reliable, particularly among severely immuno-
suppressed patients. Researchers recommend that a past history of varicella accompa-
nied by a positive titer is more likely to indicate the presence of immunity to VZV than a
low positive titer alone. All HSCT candidates and recipients, particularly those who are
VZV-seronegative, should be informed of the potential seriousness of VZV disease among
immunocompromised persons and advised of strategies to decrease their risk for VZV
exposure (116–122 ) (AII).

Although researchers report that the majority of VZV disease after HSCT is caused by
reactivation of endogenous VZV, HSCT candidates and recipients who are VZV-
seronegative, or VZV-seropositive and immunocompromised, should avoid exposure to
persons with active VZV infections (123 ) (AII). HCWs, family members, household con-
tacts, and visitors who are healthy and do not have a reported history of varicella infec-
tion or who are VZV-seronegative should receive VZV vaccination before being allowed
to visit or have direct contact with an HSCT recipient (AIII). Ideally, VZV-susceptible family
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members, household contacts, and potential visitors of immunocompromised HSCT
recipients should be vaccinated as soon as the decision is made to perform HSCT. The
vaccination dose or doses should be completed �4 weeks before the conditioning regi-
men begins or �6 weeks (42 days) before the HSCT is performed (BIII).

HSCT recipients and candidates undergoing conditioning therapy should avoid
contact with any VZV vaccine recipient who experiences a rash after vaccination (BIII).
When this rash occurs, it usually appears 14–21 days after VZV vaccination (median: 22
days; range: 5–35 days) (personal communication from Robert G. Sharrar, M.D., Merck &
Co., Inc.). However, to date, no serious disease has been reported among immuno-
compromised patients from transmission of VZV vaccine virus, and the VZV vaccine
strain is susceptible to acyclovir.

All HSCT recipients with VZV disease should be placed under airborne and contact
precautions (62 ) (AII) to prevent transmission to other HSCT recipients. Contact precau-
tions should be continued until all skin lesions are crusted. Airborne precautions should
be instituted 10 days after exposure to VZV and continued until 21 days after last expo-
sure or 28 days postexposure if the patient received varicella-zoster immunoglobulin
(VZIG)* (62 ) (AI) because a person infected with VZV can be infectious before the rash
appears.

Preventing Disease

VZIG. VZV-seronegative HSCT recipients should be administered VZIG as soon as
possible but ideally within 96 hours after close or household contact with a person having
either chickenpox or shingles if the HSCT recipient is not immunocompetent (i.e., alloge-
neic patient <24 months after HSCT, �24 months after HSCT and on immunosuppressive
therapy, or having chronic GVHD) (AII). Researchers report VZIG administration for VZV
exposure as described for HSCT recipients who were VZV-seropositive before
HSCT (CIII).

Because of the high morbidity of VZV-associated disease among severely
immunocompromised HSCT recipients and until further data are published, HSCT physi-
cians should administer VZIG to all VZV-seronegative HSCT recipients or candidates
undergoing conditioning therapy who are exposed to a VZV vaccinee having a varicella-
like rash (BIII). Researchers also report VZIG administration for this situation for VZV-
seropositive HSCT recipients and candidates undergoing conditioning therapy (CIII). These
recommendations are made because the vaccinee might be unknowingly incubating
wild-type varicella, particularly during the first 14 days after varicella vaccination, and
because vaccine-strain VZV has been rarely transmitted by VZV vaccinees with vesicu-
lar rashes postvaccination (121 ).

If VZV-seronegative HSCT recipients or candidates undergoing conditioning therapy
are closely exposed to varicella >3 weeks after receiving VZIG, they should be adminis-
tered another dose of VZIG (120 ) (BIII). Researchers also recommend VZIG administra-
tion for this condition for VZV-seropositive HSCT recipients and candidates undergoing
conditioning therapy (CIII).

*VZIG is distributed by FFF Enterprises, Inc., under contract with the American Red Cross,
except in Massachusetts where it is distributed by the Massachusetts Public Health Biologic
Laboratories (now a unit of the University of Massachusetts) (19 ). FFF Enterprises, Inc., can
be contacted at

FFF Enterprises, Inc.
41093 County Center Drive
Temecula, CA 92591
Phone: (800) 522-4448
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Antiviral Drugs. Any HSCT recipient or candidate undergoing conditioning therapy
who experiences a VZV-like rash (particularly after exposure to a person with wild-type
varicella or shingles) should receive preemptive intravenous acyclovir until �2 days after
all lesions have crusted (BIII) (Appendix). Any HSCT recipient or candidate undergoing
conditioning therapy who experiences a VZV-like rash after exposure to a VZV vaccinee
with a rash should be administered intravenous acyclovir preemptively to prevent se-
vere, disseminated VZV disease (BII). Acyclovir should be administered until 2 days after
all lesions have crusted.

Long-term acyclovir prophylaxis to prevent recurrent VZV infection (e.g., during the
first 6 months after HSCT) is not routinely recommended (124–126 ) (DIII); however, this
therapy could be considered for use among HSCT recipients with severe, long-term
immunodeficiency (CIII). When acyclovir resistance occurs among patients, HSCT physi-
cians should use foscarnet for preemptive treatment of VZV disease (127 ) (BIII).
Researchers report valacyclovir use for preventing HSV among HSCT recipients (CIII).
However, preliminary data demonstrate that very high doses of valacyclovir (8 g/day)
were associated with thrombotic thrombocytopenic purpura/hemolytic uremic syndrome
among HSCT recipients (115 ). Controlled trial data regarding HSCT recipients are lim-
ited (115 ), and the FDA has not approved valacyclovir for use among HSCT recipients.
Physicians wishing to use valacyclovir among HSCT recipients with renal impairment
should exercise caution and decrease doses as needed (BIII) (Appendix). No data were
found demonstrating safety and efficacy of preemptive treatment of famciclovir against
herpes zoster among HSCT recipients. Consequently, no recommendation for its use can
be made.

Live-Attenuated VZV Vaccine. VZV vaccine use is contraindicated among HSCT re-
cipients <24 months after HSCT (128 ) (EIII). Use of VZV vaccine among HSCT recipi-
ents is restricted to research protocols for recipients �24 months after HSCT who are
presumed immunocompetent. Further research is needed to determine the safety, im-
munogenicity, and efficacy of VZV vaccine among HSCT recipients.

Other Recommendations

An inactivated VZV vaccine has been used investigationally among HSCT recipients
(129 ); however, more studies are needed before a recommendation regarding its use
can be made. Recommendations for VZV prevention are the same for allogeneic or
autologous recipients. Recommendations for preventing VZV disease among pediatric
or adult HSCT recipients are the same, except that appropriate dose adjustments for
VZIG should be made for pediatric HSCT recipients (AIII) (Appendix).

Recommendations Regarding CRV Infections:

Influenza, Respiratory Syncytial Virus,

Parainfluenza Virus, and Adenovirus

Preventing Exposure

Preventing CRV exposure is critical in preventing CRV disease (130,131 ). To prevent
nosocomial CRV transmission, HSCT recipients and their HCWs should always follow
HSCT infection control guidelines (AIII). To minimize the risk for CRV transmission, HCWs
and visitors with upper respiratory infection (URI) symptoms should be restricted from
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contact with HSCT recipients and HSCT candidates undergoing conditioning therapy
(AIII). At a minimum, active clinical surveillance for CRV disease should be conducted on
all hospitalized HSCT recipients and candidates undergoing conditioning therapy; this
clinical surveillance should include daily screening for signs and symptoms of CRV (e.g.,
URI or lower respiratory infection [LRI]) (AIII). Viral cultures of asymptomatic HSCT can-
didates are unlikely to be useful. HSCT recipients with URI or LRI symptoms should be
placed under contact precautions to avoid transmitting infection to other HSCT candi-
dates and recipients, HCWs, and visitors until the etiology of illness is identified (62 ) (BIII).
Optimal isolation precautions should be modified as needed after the etiology is identi-
fied (AIII). HSCT recipients and candidates, their family members and visitors, and all
HCWs should be informed regarding CRV infection control measures and the potential
severity of CRV infections among HSCT recipients (130–140 ) (BIII). Physicians have
routinely conducted culture-based CRV surveillance among HSCT recipients; however,
the cost effectiveness of this approach has not been evaluated.

Influenza vaccination of family members and close or household contacts is strongly
recommended during each influenza season (i.e., October–May) starting the season
before HSCT and continuing �24 months after HSCT (141 ) (AI) to prevent influenza
exposure among the recipients or candidates. All family members and close or house-
hold contacts of HSCT recipients who remain immunocompromised �24 months after
HSCT should continue to be vaccinated annually as long as the HSCT recipient’s immuno-
compromise persists (141 ) (AI). Seasonal influenza vaccination is strongly recommended
for all HCWs of HSCT recipients (142,143 ) (AI).

If HCWs, family members, or other close contacts of HSCT recipients receive influ-
enza vaccination during an influenza A outbreak, they should receive amantadine or
rimantadine chemoprophylaxis for 2 weeks after influenza vaccination (BI) while the
vaccinee experiences an immunologic response to the vaccine. Such a strategy is likely
to prevent transmission of influenza A to HCWs and other close contacts of HSCT recipi-
ents, which could prevent influenza A transmission to HSCT recipients themselves. How-
ever, if a nosocomial outbreak occurs with an influenza A strain that is not contained in the
available influenza vaccine, all healthy family members, close and household contacts,
and HCWs of HSCT recipients and candidates should be administered influenza A chemo-
prophylaxis with amantadine or rimantadine until the end of the outbreak (141 ) (BIII).

In 1999, two neuroaminidase inhibitors (zanamivir and oseltamivir) were approved
for treatment of influenza, but are not currently approved for prophylaxis. To date, expe-
rience is limited regarding use of zanamivir or oseltamivir in the treatment or prophy-
laxis of influenza among HSCT settings. However, HCWs, family members, or other close
contacts can be offered a neuroaminidase inhibitor (e.g., zanamivir or oseltamivir) using
the same strategies outlined previously, if a) rimantadine or amantadine cannot be toler-
ated, b) the outbreak strain of influenza A is amantadine or rimantadine-resistant, or c)
the outbreak strain is influenza B (144–147 ) (BI). Zanamivir can be administered to
persons aged� �12 years, and oseltamivir can be administered to persons aged �18
years. Patients with influenza should be placed under droplet and standard precautions
(AIII) to prevent transmission of influenza to HSCT recipients. HCWs with influenza should
be excused from patient care until they are no longer infectious (AIII).

Preventing Disease

HSCT physicians should determine the etiology of a URI in an HSCT recipient or
candidate undergoing conditioning therapy, if possible, because respiratory syncytial
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virus (RSV), influenza, parainfluenza, and adenovirus URIs can progress to more serious
LRI, and certain CRVs can be treated (BIII). Appropriate diagnostic samples include na-
sopharyngeal washes, swabs or aspirates, throat swabs, and bronchoalveolar lavage
(BAL) fluid. HSCT candidates with URI symptoms at the time conditioning therapy is
scheduled to start should postpone their conditioning regimen until the URIs resolve, if
possible, because certain URIs might progress to LRI during immunosuppression
(131,133,137,138 ) (BIII).

Recommendations Regarding Influenza. Life-long seasonal influenza vaccination is
recommended for all HSCT candidates and recipients, beginning during the influenza
season before HSCT and resuming �6 months after HSCT (142 ) (BIII). Influenza vaccina-
tions administered to HSCT recipients <6 months after HSCT are unlikely to be beneficial
and are not recommended (142 ) (DII). HSCT recipients <6 months after HSCT should
receive chemoprophylaxis with amantadine or rimantadine during community or
nosocomial influenza A outbreaks (BIII). These drugs are not effective against influenza B.
Additionally, antiviral-resistant strains of influenza can emerge during treatment with
amantadine or rimantadine and transmission of resistant strains can occur (148,149 ).
During such outbreaks, HSCT recipients 6–24 months after HSCT, or >24 months after
HSCT and still substantially immunocompromised (i.e., receiving immunosuppressive
therapy, have had a relapse of their underlying disease, or have GVHD) and who have
not yet received a current influenza vaccination, should be vaccinated against influenza
immediately (BIII). Additionally, to allow sufficient time for the patient to experience an
immunologic response to influenza vaccine, chemoprophylaxis with amantadine or
rimantadine can be used for these HSCT recipients for 2 weeks after vaccination during
a nosocomial or community influenza A outbreak (CIII). Influenza A chemoprophylaxis
with amantadine or rimantadine has been recommended for all influenza A-exposed
HSCT recipients <24 months after HSCT or �24 months after HSCT and substantially
immunocompromised regardless of vaccination history, because of their likely subopti-
mal immunologic response to influenza vaccine (142,143 ). However, no recommenda-
tion regarding such chemoprophylaxis can be made because of lack of data.

To prevent severe disease, early preemptive therapy with amantadine or rimantadine
has been reported for HSCT recipients with unexplained acute URI or LRI symptoms
during a community or nosocomial outbreak of influenza A (141 ). However, the effec-
tiveness in preventing influenza-related complications and the safety of this strategy
have not been evaluated among HSCT recipients. Therefore, data are insufficient to
make a recommendation.

Neuroaminidase inhibitors (zanimivir and oseltamivir), intravenous and aerosol
ribavirin, and combination drug therapy (e.g., rimantadine or amantadine with ribavirin
or interferon) (143,150–153 ) have been proposed for investigational, preemptive treat-
ment to prevent severe influenza disease among HSCT recipients. However, because of
lack of data, no recommendation for use of these strategies among HSCT recipients can
be made.

Recommendations Regarding RSV. Respiratory secretions of any hospitalized HSCT
candidate or recipient who experiences signs or symptoms of CRV infection should be
tested promptly by viral culture and rapid diagnostic tests for RSV (BIII). If two diagnostic
samples taken �2 days apart do not identify a respiratory pathogen despite persistence
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of respiratory symptoms, BAL and further testing are advised (BIII). This testing is critical
because of the high morbidity and case fatality of RSV disease among HSCT recipients
(154,155 ). HSCT recipients, particularly those who are preengraftment and at highest
risk for severe RSV pneumonia, should have their illness diagnosed early (i.e., during
RSV URI), and their illness should be treated aggressively to prevent fatal RSV disease
(BIII).

Although a definitive, uniformly effective preemptive therapy for RSV infection among
HSCT recipients has not been identified, certain strategies have been proposed, includ-
ing use of aerosolized ribavirin (155,156 ), RSV antibodies (i.e., passive immunization
with high RSV-titered IVIG or RSV immunoglobulin) in combination with aerosolized
ribavirin (137,157 ), and RSV monoclonal antibody (158 ). Clinical trials are currently
underway to evaluate the efficacy of these strategies. No recommendation regarding
the optimal method for RSV prevention and preemptive therapy can be made because of
limited data. Further, current data do not support use of intravenous ribavirin for
preemptive therapy for RSV pneumonia among HSCT recipients (60 ) (DIII), and no
commercially licensed vaccines against RSV are currently available.

Recommendations Regarding Parainfluenza Virus and Adenovirus. Immuno-
prophylaxis, chemoprophylaxis, and preemptive treatment for parainfluenza virus and
adenovirus infections among HSCT recipients have been proposed (159,160 ). However,
no recommendation can be made in these guidelines because of insufficient data. No
commercially licensed vaccines against parainfluenza or adenovirus are currently
available.

Other Disease Prevention Recommendations

The recommendations for preventing CRV infections and their recurrence are the
same for allogeneic or autologous recipients. Generally, these recommendations apply
to children or adults (161–164 ), but with appropriate adjustments in antiviral drug and
influenza vaccine doses for children (Appendix).

For pediatric HSCT recipients and candidates aged >6 months, annual seasonal influ-
enza vaccination is recommended HSCT (BIII). Children aged <9 years who are receiving
influenza vaccination for the first time require two doses administered �1 months apart
(AI). Healthy children who receive influenza vaccination for the first time might not gen-
erate protective antibodies until 2 weeks after receipt of the second dose of influenza
vaccine. Therefore, during an influenza A outbreak, pediatric recipients aged <9 years,
�6 months after HSCT, and receiving their first influenza vaccination, should be adminis-
tered �6 weeks of influenza A chemoprophylaxis after the first dose of influenza vaccine
(141 ) (BIII) (Appendix). Amantadine and rimantadine are not FDA-approved for children
aged <1 year (141,161 ) (DIII).

To prevent RSV disease, researchers report substituting RSV-IVIG for IVIG during RSV
season (i.e., November–April) for pediatric recipients (i.e., children aged <18 years) who
receive routine IVIG therapy (164 ) (i.e., those with hypogammaglobulinemia) (CIII) (Ap-
pendix). Other researchers report that pediatric recipients with RSV can be considered
for preemptive therapy (e.g., during URI or early LRI) with aerosolized ribavirin (CIII),
although this therapy remains controversial (164 ) (Appendix). Droplet and contact pre-
cautions for the duration of illness are required for pediatric recipients for the duration of
adenovirus (62 ) (AIII).
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FUNGAL INFECTIONS

General Recommendations

Preventing Exposure

Limited data were found that demonstrate to what extent preventing fungal expo-
sures is effective in preventing infection and disease. However, HSCT recipients and
candidates undergoing conditioning therapy have been advised to avoid contact with
certain areas and substances, including foods, that might increase a patient’s risk for
fungal exposures (CII). Specific precautions have included avoiding areas of high dust
exposure (e.g., excavation sites, areas of building construction or renovation, chicken
coops, and caves), occupations involving soil, and foods that contain molds (e.g., blue
cheese).

Preventing Disease

Growth factors (e.g., GM-CSF and G-CSF) shorten the duration of neutropenia after
HSCT (165 ); however, no data were found that indicate which growth factors effectively
reduce the attack rate of invasive fungal disease. Therefore, no recommendation for use
of growth factors solely for prophylaxis against invasive fungal disease can be made.

Topical antifungal drugs, which are applied to the skin or mucosa (e.g., nystatin or
clotrimazole), might reduce fungal colonization in the area of application. However, these
agents have not been proven to prevent generation of locally invasive or disseminated
yeast infections (e.g., candidiasis) or mold infections (e.g., aspergillosis) and are not
recommended for their prophylaxis (DII). Performing fungal surveillance cultures is not
indicated for asymptomatic HSCT recipients (166,167 ) (DII), but cultures should be ob-
tained from symptomatic HSCT recipients (BIII).

Recommendations Regarding Yeast Infections

Preventing Exposure

Invasive candidiasis is usually caused by dissemination of endogenous Candida  spe-
cies that have colonized a patient’s gastrointestinal tract (168 ). Consequently, methods
of preventing exogenous yeast exposure usually do not prevent invasive yeast infec-
tions after HSCT. However, because Candida  species can be carried on the hands, HCWs
and others in contact with HSCT recipients should follow appropriate hand-washing
practices to safeguard patients from exposure (AIII).

Preventing Disease

Allogeneic recipients should be administered fluconazole prophylaxis to prevent in-
vasive disease with fluconazole-susceptible Candida  species during neutropenia, par-
ticularly among centers where Can. albicans  is the predominant cause of invasive fungal
disease preengraftment (AI) (Appendix). Because candidiasis occurs during phase I (169 ),
fluconazole (400 mg/day by mouth or intravenously) should be administered (169,170 )
from the day of HSCT until engraftment (AII). However, fluconazole is not effective against



Vol. 49 / No. RR-10 MMWR 23

certain Candida  species, including Can. krusei  (171 ) and Can. glabrata  and is, there-
fore, not recommended for their prevention (DI). Further studies are needed to deter-
mine the optimal duration of fluconazole prophylaxis. Preliminary studies have reported
that low-dose fluconazole prophylaxis (100–200 mg/day by mouth) among neutropenic
patients has variable efficacy in preventing candidiasis (172 ). Therefore, this therapy is
not recommended for HSCT recipients (DII). Oral, nonabsorbable antifungal drugs, in-
cluding oral amphotericin B (500 mg suspension every 6 hours), nystatin, and clotrimazole
troches, might reduce superficial colonization and control local mucosal candidiasis, but
have not been demonstrated to reduce invasive candidiasis (CIII).

Other Recommendations

HSCT candidates with candidemia or invasive candidiasis can safely receive trans-
plants (173 ) if a) their infection was diagnosed early and treated immediately and ag-
gressively with amphotericin B or alternatively with appropriate doses of fluconazole if
the organism is susceptible; and b) evidence of disease control is reported (e.g., by serial
computed tomography scans) before the transplant (BIII). Such patients should continue
receiving therapeutic doses of an appropriate antifungal drug throughout phase I (BII)
and until a careful review of clinical, laboratory, and serial computed tomography scans
verifies resolution of candidiasis (BII).

Because autologous recipients generally have an overall lower risk for invasive fun-
gal infection than allogeneic recipients, certain autologous recipients do not require rou-
tine antiyeast prophylaxis (DIII). However, researchers recommend administering
antiyeast prophylaxis to a subpopulation of autologous recipients with underlying hema-
tologic malignancies (e.g., lymphoma or leukemia) and who have or will have prolonged
neutropenia and mucosal damage from intense conditioning regimens or graft manipu-
lation, or have received fludarabine or 2-CDA recently (BIII). Recommendations regard-
ing preventing invasive yeast infections among pediatric or adult HSCT recipients are
the same, except that appropriate dose adjustments for prophylactic drugs should be
made for pediatric recipients (Appendix).

Recommendations Regarding Mold Infections

Preventing Exposure

Nosocomial mold infections among HSCT recipients result primarily from respiratory
exposure to and direct contact with fungal spores (174 ). Ongoing hospital construction
and renovation have been associated with an increased risk for nosocomial mold infec-
tion, particularly aspergillosis, among severely immunocompromised patients (175–177 ).
Therefore, whenever possible, HSCT recipients who remain immunocompromised
should avoid hospital construction or renovation areas (AIII). When constructing new
HSCT centers or renovating old ones, hospital planners should ensure that rooms for
HSCT patients have an adequate capacity to minimize fungal spore counts through use of

• high-efficiency (>90%) particulate air (HEPA) filtration (140,178,179 ) (BIII);

• directed room airflow (i.e., positive air pressure in patient rooms in relation to
corridor air pressure) so that air from patient rooms flows into the corridor (180 )
(BIII);
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• correctly sealed rooms, including correctly sealed windows and electrical outlets
(140 ) (BIII);

• high rates of room air exchange (i.e., >12 air changes/hour) (140,178 ) (BIII); and

• barriers between patient care and renovation or construction areas (e.g., sealed
plastic) that prevent dust from entering patient care areas and that are
impermeable to Aspergillus  species (175,179 ) (BIII).

Additionally, HSCT centers should be cleaned with care, particularly after hospital
renovation or construction, to avoid exposing HSCT recipients and candidates to mold
spores (174,176 ) (BIII).

Preventing Disease

No regimen has been reported to be clearly effective or superior in preventing
aspergillosis, and therefore, no recommendation can be made. Further studies are
needed to determine the optimal strategy for aspergillosis prevention. Moderate-dose
(0.5 mg/kg/day) amphotericin B (181–184 ), low-dose (0.1–0.25 mg/kg/day) amphotericin
B (185–187 ), intranasal amphotericin B spray (188 ), lipid formulations of amphotericin B
(182,189 ), and aerosolized amphotericin B (190 ) have been administered for aspergillo-
sis prophylaxis, but data are limited regarding the safety and efficacy of these formula-
tions among HSCT recipients. Additionally, itraconazole capsules are not recommended
for fungal prophylaxis among HSCT recipients (191 ) (DII) for three reasons. First,
itraconazole capsules are poorly absorbed gastrointestinally, particularly among pa-
tients who are fasting (192 ) or receiving cytotoxic agents (193 ). Second, persons taking
itraconazole capsules do not achieve steady-state serum levels for 2 weeks (188,194 ),
and when achieved, these levels are lower than the average Aspergillus  species mini-
mum inhibitory concentration (MIC) among HSCT recipients (195 ). Third, itraconazole
has adverse interactions with other drugs (e.g., antiepileptics, rifampin, oral
hypoglycemics, protease inhibitors, vinca alkaloids, cyclosporine, methylprednisolone,
and warfarin-like anticoagulants) (196 ). Trials assessing the efficacy of the recently
licensed cyclodextrin oral solution and intravenous formulations of itraconazole in pre-
venting invasive fungal disease among HSCT recipients are in progress; however, no
recommendations regarding its use for Aspergillus  species infection prophylaxis can be
made. For HSCT recipients whose respiratory specimens are culture positive for As-
pergillus  species, acute invasive aspergillosis should be diagnosed presumptively (197 )
and treated preemptively and aggressively (e.g., with intravenous amphotericin) (AIII).

The risk for aspergillosis recurrence has been high among allogeneic recipients with
preexisting invasive aspergillosis. Previously, allogeneic HSCTs were avoided among
persons with uncontrolled, proven aspergillosis. However, HSCT center personnel have
recently reported successful allogeneic or autologous HSCT among a limited number of
persons who have had successfully treated, prior invasive pulmonary aspergillosis (198–
200 ). Because of limited data, no recommendations regarding strategies for preventing
aspergillosis recurrence can be made.
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PROTOZOAL AND HELMINTHIC INFECTIONS

Recommendations Regarding PCP

Preventing Exposure

Although a possible cause of PCP is reactivation of latent infection among
immunocompromised persons, cases of person-to-person transmission of PCP have been
reported (201–206 ). Generally, standard precautions should be used for patients with
PCP (62 ) (BIII), but researchers have reported patients with PCP being isolated (201,204 )
and contact precautions being used if evidence existed of person-to-person transmission
in the institution (CIII). This subject remains controversial, and until further data are
published, HSCT recipients should avoid exposure to persons with PCP (62 ) (CIII).

Preventing Disease and Disease Recurrence

Physicians should prescribe PCP prophylaxis for allogeneic recipients throughout all
periods of immunocompromise (207 ) after engraftment. Prophylaxis should be
administered from engraftment until 6 months after HSCT (AII) for all patients, and
>6 months after HSCT for the duration of immunosuppression for those who a) are
receiving immunosuppressive therapy (e.g. prednisone or cyclosporine) (AI), or b) have
chronic GVHD (BII). However, PCP prophylaxis can be initiated before engraftment if
engraftment is delayed (CIII). Researchers report an additional 1- to 2-week course of
PCP prophylaxis before HSCT (i.e., day –14 to day –2) (CIII).

Preferred PCP prophylaxis is TMP-SMZ (AII); however, if TMP-SMZ is administered
before engraftment, the associated myelosuppression could delay engraftment, and
patients might experience sensitivity to the drug. Every effort should be made to keep
such patients on the drug, including assessment of desensitization therapy, although data
regarding this technique among HSCT recipients are limited. For patients who cannot
tolerate TMP-SMZ, physicians can choose to use alternative PCP prophylaxis regimens
(e.g., dapsone) (208 ) (BIII). Use of aerosolized pentamidine (209 ) is associated with the
lowest PCP prevention rates and should only be used if other agents cannot be tolerated.
Atovaquone is a possible alternative drug for PCP prophylaxis among dapsone-
intolerant persons with HIV infection (210 ); however, no recommendation regarding use
of atovaquone among HSCT recipients can be made because of lack of data. Although
data are limited, concomitant use of leucovorin (folinic acid) and TMP-SMZ is not recom-
mended (211,212 ) (DIII). A patient’s history of PCP should not be regarded as a contrain-
dication to HSCT (213 ) (DIII).

Recurrent PCP among HSCT recipients is rare; however, patients with continued im-
munosuppression should remain on PCP prophylaxis until their immunosuppression is
resolved (AI). The regimen recommended for preventing toxoplasmosis recurrence
among HSCT recipients (i.e., TMP-SMZ) will also prevent PCP recurrence.

Other Recommendations

PCP prophylaxis should be considered for autologous recipients who have underlying
hematologic malignancies (i.e., lymphoma or leukemia), are receiving intense condition-
ing regimens or graft manipulation, or have recently received fludarabine or 2-CDA
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(207,214 ) (BIII). PCP prophylaxis should be administered �6 months after HSCT if sub-
stantial immunosuppression or immunosuppressive therapy (e.g., steroids) persists (CIII).
Use of PCP prophylaxis among other autologous recipients is controversial (CIII). Gener-
ally, indications for PCP prophylaxis are the same among children or adults, but pediatric
doses should be used (Appendix).

Recommendations Regarding Toxoplasma gondii

Preventing Exposure

All HSCT recipients should be provided information regarding strategies to reduce
their risk for Toxoplasma  species exposure. Researchers report that potential donors for
allogeneic HSCT be tested for To. gondii  antibodies (215,216 ) by using FDA-licensed or
-approved screening tests that include IgG antibody testing because To. gondii  has been
reported to be transmitted by leukocyte transfusion (217 ) and HSCT (218,219 ) (CIII).

Preventing Disease and Disease Recurrence

Because most toxoplasmosis among HSCT recipients is caused by disease reactiva-
tion, researchers report that candidates for allogeneic HSCT can be tested for IgG anti-
body to determine whether they are at risk for disease reactivation after HSCT
(215,216,218 ) (CIII). However, the value of such testing is controversial because a limited
number of patients who were seronegative for To. gondii  pretransplant experienced the
infection posttransplant (220 ). If testing is performed, only FDA-licensed or -approved
screening tests should be used.

 Researchers recommend toxoplasmosis prophylaxis for seropositive allogeneic
recipients with active GVHD or a prior history of toxoplasmic chorioretinitis (221,222 ),
but data demonstrating efficacy are limited (CIII). The optimal prophylactic regimen for
toxoplasmosis among HSCT recipients has not been determined, but a proposed drug is
TMP-SMZ (BII), although allogeneic recipients have experienced break-through clinical
disease despite TMP-SMZ prophylaxis (218 ). For patients who are TMP-SMZ–intolerant,
a combination of clindamycin, pyramethamine, and leucovorin can be substituted for To.
gondii  prophylaxis (Appendix). After therapy for toxoplasmosis, HSCT recipients should
continue receiving suppressive doses of TMP-SMZ or an alternate regimen for the dura-
tion of their immunosuppression (BIII) (Appendix).

Other Recommendations

Recipients of autologous transplants are at negligible risk for toxoplasmosis reactiva-
tion (218 ). No prophylaxis or screening for toxoplasmosis infection is recommended for
such patients (DIII). Indications for toxoplasmosis prophylaxis are the same among chil-
dren or adults, but pediatric doses should be used among children (Appendix).

Recommendations Regarding Strongyloides stercoralis

Preventing Exposure

Allogeneic recipients should avoid contact with outhouses and cutaneous exposure
to soil or other surfaces that might be contaminated with human feces (223 ) (AIII). Allo-
geneic recipients who work in settings (e.g., hospitals or institutions) where they could be
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exposed to fecal matter should wear gloves when working with patients or in areas with
potential fecal contamination (AIII).

Preventing Disease and Disease Recurrence

Travel and residence histories should be obtained for all patients before HSCT to
determine any exposures to high-risk areas (e.g., such moist temperate areas as the
tropics, subtropics, or the southeastern United States and Europe) (223 ) (BIII). HSCT
candidates who have unexplained peripheral eosinophilia or who have resided in or
traveled to areas endemic for strongyloidiasis, even during the distant past, should be
screened for asymptomatic strongyloidiasis before HSCT (BIII). Serologic testing with an
enzyme-linked immunosorbent assay is the preferred screening method and has a sen-
sitivity and specificity of >90% (223,224 ) (BIII). FDA-licensed or -approved screening
tests should be used. Although stool examinations for strongyloidiasis are specific, the
sensitivity obtained from �3 stool examinations is 60%–70%; the sensitivity obtained
from concentrated stool exams is, at best, 80% (223 ). A total of �3 stool examinations
should be performed if serologic tests are unavailable or if strongyloidiasis is clinically
suspected in a seronegative patient (BIII).

HSCT candidates whose screening tests before HSCT are positive for Strongyloides
species, and those with an unexplained eosinophilia and a travel or residence history
indicative of exposure to Strongyloides stercoralis  should be empirically treated before
transplantation (225,226 ), preferably with ivermectin (BIII), even if seronegative or stool-
negative (Appendix).

To prevent recurrence among HSCT candidates with parasitologically confirmed
strongyloidiasis, cure after therapy should be verified with �3 consecutive negative stool
examinations before proceeding with HSCT (AIII). Data are insufficient to recommend a
drug prophylaxis regimen after HSCT to prevent recurrence of strongyloidiasis. HSCT
recipients who had strongyloidiasis before or after HSCT should be monitored carefully
for signs and symptoms of recurrent infection for 6 months after treatment (BIII).

Other Recommendations

Hyperinfection strongyloidiasis has not been reported after autologous HSCT; how-
ever, the same screening precautions should be used among autologous recipients (BIII).
Indications for empiric treatment for strongyloidiasis before HSCT are the same among
children or adults except for children weighing <15 kg, for whom the preferred drug is
thiabendazole (BIII) (Appendix).

Recommendations Regarding Trypanosoma cruzi

Preventing Exposure

HSCT physicians should be aware that Trypanosoma cruzi , the etiologic agent of
Chagas’ disease, can be transmitted congenitally, through blood transfusion (227 ), and
possibly through HSCT. Additionally, treatment for persons infected with Tr. cruzi  is not
always effective, even during the acute stage of infection (227 ). Therefore, potential
donors who were born, received a blood transfusion, or ever lived for �6 months in a
Chagas’ disease endemic area (e.g., parts of South and Central America and Mexico)
should be screened serologically for anti-Tr. cruzi  serum IgG antibody (228 ) (BIII).
Persons who lived <6 months in a Chagas’-endemic area but who had high-risk living
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*For additional information regarding the epidemiology of Chagas’ disease, contact CDC/
National Center for Infectious Diseases/Division of Parasitic Diseases, (770) 488-7760.

conditions (e.g., having had extensive exposure to the Chagas’ disease vector — the
reduviid bug — or having lived in dwellings with mud walls, unmilled logs and sticks, or a
thatched roof) should also be screened for evidence of Tr. cruzi  infection (BIII). Because
Chagas’ disease can be transmitted congenitally, researchers report that any person
with extensive multigenerational maternal family histories of cardiac disease (e.g., car-
diomegaly and arrhythmias) should be screened serologically for serum IgG anti-Tr.
cruzi  antibodies (227 ) (CIII). To decrease the risk for misdiagnosis by false-positive or
false-negative serologic tests, Tr. cruzi  screening should consist of �2 conventional sero-
logic tests (e.g., enzyme immunoassay, indirect hemagglutination, indirect fluorescent
antibody) or �1 conventional serologic tests, followed by a confirmatory serologic test
(e.g., radioimmunoprecipitation assay) (229 ) (BIII). Persons with active Chagas’ disease
should not serve as HSCT donors (DIII). Researchers also recommend deferral of HSCT
donation for a past history of Chagas’ disease (CIII).

Preventing Disease

HSCT candidates who are at risk for being infected with Tr. cruzi  should be screened
for serum IgG anti-Tr. cruzi  antibody (228 ) (BIII). Tr. cruzi  seropositivity is not a contrain-
dication to HSCT (228,230 ). However, if an acute illness occurs in a Tr. cruzi-seropositive
HSCT recipient, particularly during neutropenia, Tr. cruzi  reactivation should be included
in the differential diagnosis (230 ) (BIII). Researchers have proposed use of beznidazole
or nifurtimox for preemptive therapy or prophylaxis of recurrent Tr. cruzi  among serop-
ositive HSCT recipients (230,231 ), but insufficient data were found to make a recom-
mendation.*

Other Recommendations

Recommendations are the same for autologous or allogeneic recipients. However,
recurrence of Chagas’ disease is probably less likely to occur among autologous recipi-
ents because of the shorter duration of immunosuppression. Recommendations are the
same among children or adults.

HOSPITAL INFECTION CONTROL

Room Ventilation

HSCT center personnel should follow published guidelines for hospital room design
and ventilation (140,180 ) (BIII). HSCT centers should also prevent birds from gaining
access to hospital air-intake ducts (140,174 ) (AII). All allogeneic recipients should be
placed in rooms with >12 air exchanges/hour (232,233 ) and point-of-use HEPA filters
that are capable of removing particles �0.3 µm in diameter (140,178,180,233 ) (AIII).
Correct filtration is critical in HSCT centers with ongoing construction and renovation
(179 ). When portable HEPA filters are used as adjuncts to the primary ventilation sys-
tem, they must be placed centrally in patient rooms so that space is available around all
surfaces to allow free air circulation (BIII). The need for environmental HEPA filtration for
autologous recipients has not been established. However, HEPA-filtered rooms should
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be evaluated for autologous recipients if they experience prolonged neutropenia, a sub-
stantial risk factor for nosocomial aspergillosis (CIII).

A laminar air flow (LAF) room contains filtered air that moves in parallel, unidirec-
tional flow — the air enters the room from one wall and exits the room on the opposite
wall (232 ). Although LAF has been demonstrated to protect patients from infection
during aspergillosis outbreaks related to hospital construction (234,235 ), the value of
routine LAF room use for all HSCT recipients is doubtful because substantial overall
survival benefit has not been reported (236 ). During 1983, LAF rooms were preferred
for allogeneic recipients with aplastic anemia and HLA-identical sibling donors because
use of regular rooms was associated with a mortality rate that was approximately four
times higher than for those recipients treated in LAF rooms (237 ). However, the survival
of aplastic anemia HSCT recipients during the late 1990s exceeds that reported during
the early 1980s, and no studies have been done to determine whether HSCT recipients
with aplastic anemia still have an improved survival rate when treated in an LAF room.
Therefore, HSCT centers need not construct LAF rooms for each HSCT recipient. Use of
LAF rooms, if available, is optional (CII).

Hospital rooms should have directed airflow so that air intake occurs at one side of the
room and air exhaust occurs at the opposite side (140 ) (BIII). Each hospital room should
also be well-sealed (e.g, around windows and electrical outlets) (140 ) (BIII). To provide
consistent positive pressure in the recipient’s room, HSCT centers should maintain con-
sistent pressure differentials between the patient’s room and the hallway or anteroom at
>2.5 Pa (i.e., 0.01 inches by water gauge) (232,233 ) (BIII). Generally, hospital rooms for
HSCT recipients should have positive room air pressure when compared with any ad-
joining hallways, toilets, and anterooms, if present.

Anterooms should have positive air pressure compared with hallways (180 ). An
exception is the HSCT recipient with an active disease that has airborne transmission
(e.g., pulmonary or laryngeal Mycobacteria tuberculosis  [TB] or measles). These HSCT
patients should be placed in negative isolation rooms (62 ) (BIII), and a room with an
anteroom is recommended for such patients (180 ) (BIII).

Whenever possible, HSCT centers should have self-closing doors to maintain con-
stant pressure differentials among the HSCT recipients’ room and anterooms, if avail-
able, and hallways (233 ) (BIII). To enable the nursing staff to observe the HSCT recipient
even when the doors are closed, windows can be installed in either the door or the wall
of the HSCT recipient’s room (233 ) (CIII).

HSCT centers should provide backup emergency power and redundant air-handling
and pressurization systems to maintain a constant number of air exchanges and room
pressurization in the center when the central ventilation system is shut off for mainte-
nance and repair (238 ) (BIII). Additionally, infection control personnel should work with
maintenance personnel to develop protocols to protect HSCT centers at all times from
bursts of mold spores that might occur when air-handling systems are restarted after
routine maintenance shut-downs (BIII).

Construction, Renovation, and Building Cleaning

Construction and Renovation

Hospital construction and renovation have been associated with an increased risk for
nosocomial fungal infection, particularly aspergillosis, among severely immuno-
compromised patients (175,176 ). Therefore, persons responsible for HSCT center
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construction or renovation should consult published recommendations regarding
environmental controls during construction (239,240 ) (AIII).

Whenever possible, HSCT recipients, HCWs, and visitors should avoid construction or
renovation areas (240 ) (AIII). Also, equipment and supplies used by HSCT recipients or
their HCWs should not be exposed to construction or renovation areas (240 ). When
planning for construction or renovation, the HSCT center should include plans for inten-
sified aspergillosis-control measures (AIII). Construction and renovation infection control
planning committees should include engineers, architects, housekeeping staff, infection
control personnel, the director of the HSCT center, the administration, and safety officers
(241 ) (BIII).

When constructing new HSCT centers, planners should ensure that patient rooms will
have adequate capacity to minimize fungal spore counts by following room ventilation
recommendations. During outdoor construction and demolition, the intake air should be
sealed (BIII), if possible; if not, filters should be checked frequently. Additionally, to protect
HSCT patient care areas during fire drills and emergencies, weather stripping should be
placed around stairwell doors, or alternatively, the stairwell air should be filtered to the
level of safety of the adjacent hospital air (BIII). False ceilings should be avoided
whenever possible (174 ) (BII). If use of false ceilings cannot be avoided, the area above
false ceilings should be vacuumed routinely to minimize dust and, therefore, fungal expo-
sure to patients (174 ) (BIII).

During hospital construction or renovation, hospitals should construct rigid, dust-
proof barriers with airtight seals (242 ) between patient care and construction or renova-
tion areas to prevent dust from entering patient care areas; these barriers (i.e., sealed
drywall) should be impermeable to Aspergillus  species (140,175,176,179,240 ) (BIII). If
impervious barriers cannot be created around the construction or renovation area, pa-
tients should be moved from the area until renovation or construction is complete and
the area has been cleaned appropriately (176 ) (BIII). HSCT centers should direct pedes-
trian traffic occurring near construction or renovation areas away from patient care
areas to limit the opening and closing of doors or other barriers that might cause dust
dispersion, entry of contaminated air, or tracking of dust into patient areas (140 ), particu-
larly those in the HSCT center (176 ) (BIII). If possible, specific corridors, entrances, and
exits should be dedicated to construction use only (240 ). An elevator to which patients
do not have access also should be dedicated to construction use only (240 ). Construction
workers, whose clothing might be contaminated with Aspergillus  species spores, should
use the construction elevator and avoid contact with patients, patient care areas, other
elevators, and nonconstruction areas (BIII).

Hospital construction or renovation areas should have negative air pressure relative
to that in adjacent patient care areas, if no contraindications exist for such pressure
differential (140,176,179,240,242 ) (BIII). Ideally, air from the construction or renovation
areas should be exhausted to the outside of the hospital (176 ) (BIII) or if recirculated, it
should be HEPA-filtered first (BIII).

Researchers have proposed that HSCT recipients wear the N95 respirator to prevent
mold exposure during transportation near hospital construction or renovation areas
(CIII) because the N95 respirators are regarded as effective against any aerosol. How-
ever, to be maximally effective, N95 respirators must be fit-tested and all users must be
trained. With correct personnel fit-testing and training, N95 respirators reliably reduce
aerosol exposure by 90%. Without fit-testing and training, aerosol exposure would be
reduced but not necessarily by 90% (243 ). For patients who cannot use or tolerate an
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N95 respirator, researchers have proposed using the powered air purifying respirator
(244,245 ), which can be used by patients in wheelchairs. Limitations of the powered air
purifying respirator include its cost and that it is not appropriate for young children and
infants. General limitations of using respirators are that no commercially available respi-
rator, including N95, has been tested specifically for its efficacy in reducing exposure to
Aspergillus  species in hospital construction or renovation areas, and no studies have
been done that assess the usefulness and acceptability of using respirators among HSCT
recipients. Standard surgical masks provide negligible protection against mold spores
and are not recommended for this indication (DIII).

Newly constructed or renovated areas should be cleaned before patients are allowed
to enter them (140,176 ) (AIII). Decontamination of fungal-contaminated areas that can-
not be extracted and replaced should be done using copper-8-quinolate (179 ) (BIII). Also,
areas above false ceilings located under or adjacent to construction areas should be
vacuumed (174 ) (BIII). Additionally, the ventilation, direction of airflow, and room pres-
surization should be tested and correctly adjusted before patients are allowed to
enter (BIII).

Cleaning

HSCT centers should be cleaned��1 times/day with special attention to dust control
(BIII). Exhaust vents, window sills, and all horizontal surfaces should be cleaned with
cloths and mop heads that have been premoistened with an FDA- or Environmental
Protection Agency (EPA)-registered hospital disinfectant (BIII). Thorough cleaning during
and after any construction activity, including minor renovation projects, is critical (BIII).

HSCT center personnel should prohibit exposures of patients to such activities as
vacuuming or other floor or carpet vacuuming that could cause aerosolization of fungal
spores (e.g., Aspergillus  species) (140 ) (AIII). Accordingly, doors to patient rooms should
be closed when vacuuming HSCT center corridors. All vacuum cleaners used in the
HSCT center should be fitted with HEPA filters. An FDA- or EPA-registered disinfectant
(246,247 ) should be used daily for environmental disinfection and when wet vacuuming
is performed in the HSCT center (BIII). If an HSCT center provides care for infants, phe-
nolic disinfectants can be used to clean the floors only if the compound is diluted accord-
ing to the product label; but phenolic compounds should not be used to clean basinets or
incubators (246 ) (DIII).

Water leaks should be cleaned up and repaired as soon as possible but within 72
hours to prevent mold proliferation in floor and wall coverings, ceiling tiles, and cabinetry
in and around all HSCT patients care areas (BIII). If cleanup and repair are delayed �72
hours after the water leak, the involved materials should be assumed to contain fungi
and handled accordingly. Use of a moisture meter to detect water penetration of walls
should be used whenever possible to guide decision-making (238 ) (BIII). For example, if
the wall does not have <20% moisture content �72 hours after water penetration, it
should be removed (BIII). Design and selection of furnishings should focus on creating
and maintaining a dust-free environment. Flooring and finishes (i.e., wall coverings, win-
dow shades, and countertops) used in HSCT centers should be scrubbable, nonporous,
easily disinfected, and they should collect minimal dust (BIII).

Isolation and Barrier Precautions

HSCT center personnel should follow published guidelines for hospital isolation prac-
tices, including CDC guidelines for preventing nosocomial infections (62,140,248 ) (AIII).
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However, the efficacy of specific isolation and barrier precautions in preventing noso-
comial infections among HSCT recipients has not been evaluated.

HSCT recipients should be placed in private (i.e., single-patient) rooms (BIII). If contact
with body fluids is anticipated, standard precautions should be followed (AIII). These
precautions include hand washing and wearing appropriate gloves, surgical masks or
eye and face protection, and gowns during procedures and activities that are likely to
generate splashes or sprays of blood, body fluids, secretions or excretions, or cause
soiling of clothing (62 ). When indicated, HSCT recipients should also be placed on air-
borne, droplet, or contact precautions in addition to standard precautions (62 ) (AIII).
Careful observation of isolation precautions is critical in preventing transmission of
 infectious agents among HSCT recipients, HCWs, visitors, and other HSCT recipients.
Physicians are cautioned that HSCT recipients might have a prolonged or episodic excre-
tion of organisms (e.g., CMV).

Researchers have proposed that HSCT recipients wear surgical mask and gloves
when exiting their hospital rooms before engraftment (CIII). All HSCT recipients who are
immunocompromised (phases I–III of immune system recovery) and candidates
undergoing conditioning therapy should minimize the time spent in crowded areas of the
hospital (e.g., waiting areas and elevators) (BIII) to minimize potential exposure to
persons with CRV infections.

Hand Hygiene

Hand washing is the single-most critical and effective procedure for preventing noso-
comial infection (62 ). All persons, but particularly HCWs, should wash their hands before
entering and after leaving the rooms of HSCT recipients and candidates undergoing
conditioning therapy (62,249 ) or before and after any direct contact with patients
regardless of whether they were soiled from the patient, environment, or objects (AI).
HSCT recipients should be encouraged to practice safe hand hygiene (e.g., washing
hands before eating, after using the toilet, and before and after touching a wound) (BIII).
Hand washing should be done with an antimicrobial soap and water (AIII); alternatively,
use of hygienic hand rubs is another acceptable means of maintaining hand hygiene
(250,251 ). If gloves are worn, HCWs should put them on in the patient’s room after hand
washing and then discard them in the same patient’s room before washing hands again
after exiting the room. When worn, gloves should always be changed between patients
or when soiled before touching a clean area (e.g., change gloves after touching the
perineum and before going to a “clean” area) (AIII). Appropriate gloves should be used
by all persons when handling potentially contaminated biological materials (AII). Items
worn on the hands and fingers (e.g., rings or artificial nails [248,252 ]) and adhesive
bandage strips, can create a nidus for pathogenic organisms that is difficult to clean.
Thus, HCWs should avoid wearing such items whenever possible (BII).

Equipment

All HSCT center personnel should sterilize or disinfect and maintain equipment and
devices using only EPA-registered compounds as directed by established guidelines
(140,180,246,247,253–256 ) (AIII). HSCT center personnel should monitor opened and
unopened wound-dressing supplies (e.g., adhesive bandages [257,258 ] and surgical and
elastic adhesive tape [259 ]) to detect mold contamination and prevent subsequent cuta-
neous transmission to patients (BII).
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Monitoring should consist of discarding all bandages and wound dressings that are
out of date, have damaged packaging, or are visually contaminated by construction
debris or moisture (BIII). When arm boards are used to provide support for intravenous
lines, only sterile dressing materials should be used (260 ), and arm boards should be
changed frequently (e.g., daily) (BIII). Additionally, unsterile tongue depressors inserted
into a piece of foam tubing should not be used as splints for intravenous and arterial
catheter sites because these have been associated with an outbreak of fatal invasive
nosocomial Rhizopus microsporus  among preterm (i.e., very low-birth–weight) infants
(261 ) (DII). HSCT centers should not install carpeting in hallways outside (DII) or in pa-
tient rooms (DIII) because contaminated carpeting has been associated with outbreaks of
aspergillosis among HSCT recipients (262,263 ).

Plants, Play Areas, and Toys

Although to date, exposure to plants and flowers has not been conclusively reported
to cause fungal infections among HSCT recipients, most researchers strongly
recommend that plants and dried or fresh flowers should not be allowed in the rooms of
hospitalized HSCT candidates undergoing conditioning therapy and HSCT recipients
(phases I–III of immune system recovery) because Aspergillus  species have been iso-
lated from the soil of potted ornamental plants (e.g., cacti), the surface of dried flower
arrangements, and fresh flowers (140,174,178,264 ) (BIII).

Play areas for pediatric HSCT recipients and candidates undergoing conditioning
therapy should be cleaned and disinfected �1 times/week and as needed (BIII). Only toys,
games, and videos that can be kept clean and disinfected should be allowed in the HSCT
center (BIII). HSCT centers should follow published recommendations for washing and
disinfecting toys (265 ) (BIII). All HSCT center toys, games, and videos should be routinely
and thoroughly washed or wiped down when brought into the HSCT center and thereaf-
ter �1 times/week and as needed by using a nontoxic FDA- or EPA-registered disinfectant
(246,247,265 ) followed by a water rinse (BIII). Cloth or plush toys should be washed in a
hot cycle of a washing machine or dry-cleaned �1 times/week and as needed (BIII).
Alternatively, machine washing in a cold cycle is acceptable if laundry chemicals for cold
water washing are used in proper concentration (265 ). Hard plastic toys should be
scrubbed with warm soapy water using a brush to clean crevices, rinsed in clean water,
immersed in a mild bleach solution, which should be made fresh daily, for 10–20 minutes,
rinsed again, and allowed to air dry (246 ). Alternatively, hard plastic toys can be washed
in a dishwasher or hot cycle of a washing machine (BIII). Broviac dolls* should be disas-
sembled upon completion of play and washed with a nontoxic FDA- or EPA-registered
disinfectant (246,247 ), rinsed with tap water, and allowed to air dry before other children
are allowed to play with them (BIII). Toys that cannot be washed, disinfected, or dry-
cleaned after use should be avoided (BIII). Infants, toddlers, and children who put toys in
their mouths should not share toys (265 ) (DIII). For children in isolation, researchers
recommend the following:

• Disposable play items should be offered whenever possible (BIII).

• Before returning a washable toy used in an isolation room to the pediatric play room
for use by another child, it should be cleaned again as previously described (BIII).

*Broviac dolls are used to demonstrate medical procedures (e.g., insertion of catheters) to
children to lessen their fears.
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• When a child is taken out of isolation, toys, games, and videos used during the
period of isolation and that might serve as fomites for infection should be
thoroughly disinfected with a nontoxic FDA- or EPA-registered disinfectant
(246,247,265 ) (BIII). After use in isolation rooms, cloth or plush toys should be
placed in a plastic bag and separated from unused toys. All cloth or plush toys
used in isolation rooms should be washed in a washing machine or dry-cleaned
before being used in a nonisolation room (BIII). Toys that cannot be disinfected or
dry-cleaned after use in an isolation room should be discarded (BIII).

Water-retaining bath toys have been associated with an outbreak of Pseudomonas
aeruginosa  in a pediatric oncology ward (266 ); therefore, these toys should not be used
by immunocompromised HSCT recipients and candidates (DII). Occupational and
physical therapy items should be cleaned and disinfected as previously described (BIII).
Soil-based materials (e.g., clay or potting soil) should be avoided (BIII).

HCWs

HSCT center personnel should have a written comprehensive policy regarding their
immunizations and vaccinations, and that policy should meet current CDC, Advisory
Committee on Immunization Practices, and Healthcare Infection Control Practices Advi-
sory Committee recommendations (267 ) (BIII). Immunizations are needed to prevent
transmission of vaccine-preventable diseases to HSCT recipients and candidates under-
going conditioning therapy. All HCWs with diseases transmissible by air, droplet, and
direct contact (e.g., VZV, infectious gastroenteritis, HSV lesions of lips or fingers, and
URIs) should be restricted from patient contact and temporarily reassigned to other
duties (AI). HSCT center personnel should follow published recommendations regarding
the duration of work restrictions for HCWs with infectious diseases (268,269 ) (BIII). HSCT
center HCWs with bloodborne viruses (e.g., HIV or hepatitis B or C viruses) should not be
restricted from patient contact (DIII) as long as they do not perform procedures that pose
a high risk for injury that could result in patient exposure to the HCW’s blood or body
fluids. Work exclusion policies should be designed to encourage HCWs to report their
illnesses or exposures (AII).

HSCT Center Visitors

Hospitals should have written policies for screening HSCT center visitors, particularly
children, for potentially infectious conditions. Such screening should be performed by
clinically trained HCWs (BII). Visitors who might have communicable infectious diseases
(e.g., URIs, flu-like illnesses, recent exposure to communicable diseases, an active shingles
rash whether covered or not, a VZV-like rash within 6 weeks of receiving a live-
attenuated VZV vaccine, or a history of receiving an oral polio vaccine within the previ-
ous 3–6 weeks) should not be allowed in the HSCT center or allowed to have direct
contact with HSCT recipients or candidates undergoing conditioning therapy (AII). No
absolute minimum age requirement for HSCT center visitors exists; however, all visitors
must be able to understand and follow appropriate hand washing and isolation precau-
tions (AIII). The number of HSCT center visitors at any one time should be restricted to a
number that permits the nursing staff to perform appropriate screening for contagious
diseases and adequate instruction and supervision of hand washing, glove and mask
use, and biosafety precautions (BIII).



Vol. 49 / No. RR-10 MMWR 35

Patient Skin and Oral Care

To optimize skin care, HSCT recipients should take daily showers or baths during and
after transplantation (BIII), using a mild soap (BIII). Skin care during neutropenia should
also include daily inspection of skin sites likely to be portals of infection (e.g., the perineum
and intravascular access sites) (BIII). HSCT recipients and candidates undergoing condi-
tioning therapy should maintain good perineal hygiene to minimize loss of skin integrity
and risk for infection (BIII). To facilitate this precaution, HSCT center personnel should
develop protocols for patient perineal care, including recommendations for gentle but
thorough perineal cleaning after each bowel movement and thorough drying of the
perineum after each urination (BIII). Females should always wipe the perineum from
front to back after using the toilet to prevent fecal contamination of the urethra and
urinary tract infections (AIII). Moreover, to prevent vaginal irritation, menstruating
immunocompromised HSCT recipients should not use tampons (DIII) to avoid the risk for
cervical and vaginal abrasions. Additionally, the use of rectal thermometers, enemas,
suppositories, and rectal exams are contraindicated among HSCT recipients to avoid
skin or mucosal breakdown (DIII).

All HSCT candidates and their caregivers should be educated regarding the impor-
tance of maintaining good oral and dental hygiene for at least the first year after HSCT to
reduce the risk for oral and dental infections (AIII). For example, HSCT candidates should
be informed that establishment of the best possible periodontal health before HSCT is a
substantial step in avoiding short- and long-term oral infections and that maintenance of
safe oral hygiene after HSCT can minimize the severity of infections and facilitate healing
of mucositis, particularly before engraftment (BIII).

All HSCT candidates should receive a dental evaluation and relevant treatment be-
fore conditioning therapy begins (270,271 ) (AIII). Likely sources of dental infection should
be vigorously eliminated (271 ) (AIII). For example, teeth with moderate to severe caries
should be restored; ill-fitting dental prostheses should be repaired; and teeth compro-
mised by moderate to severe periodontal disease should be extracted (271 ). Ideally, 10–
14 days should elapse between the completion of tissue-invasive oral procedures and
onset of conditioning therapy to allow for adequate healing and monitoring for postsurgi-
cal complications (AIII).

HSCT recipients with mucositis and HSCT candidates undergoing conditioning therapy
should maintain safe oral hygiene by performing oral rinses 4–6 times/day with sterile
water, normal saline, or sodium bicarbonate solutions (270 ) (AIII). HSCT recipients and
candidates should brush their teeth �2 times/day with a soft regular toothbrush (270 )
(BIII). If the recipient cannot tolerate these brushings, use of an ultrasoft toothbrush or
toothette (i.e., foam swab on a stick), can be used (CIII), but physicians should be aware
that using the latter products are less desirable than using soft regular or ultrasoft tooth-
brushes because the toothettes remove less dental debris (270 ). Using toothpaste is
optional, depending on the recipient’s tolerance (270 ) (CIII). HSCT recipients and candi-
dates undergoing conditioning therapy who are skilled at dental flossing should floss
daily if this can be done without trauma (BIII). Routine dental supervision is advised to
monitor and guide the patient’s maintenance of oral and dental hygiene (BIII). To de-
crease the risk for mechanical trauma and infection of oral mucosa, fixed orthodontic
appliances and space maintainers should not be worn from the start of conditioning
therapy until preengraftment mucositis resolves, and these devices should not be worn
during any subsequent periods of mucositis (270 ) (DIII). Dental and transplant teams and
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the patient’s community dentist should coordinate removal of these appliances and long-
term rehabilitation of any oral lesions (BIII). However, patients who normally wear
removable dental prostheses might be able to wear them during conditioning therapy
before HSCT and during mucositis after HSCT, depending on the degree of tissue integ-
rity at the denture-bearing sites and the ability of the patient to maintain denture hygiene
on a daily basis (CIII).

Preventing Bacterial Intravascular Catheter-

Related Infections

HSCT center personnel are advised to implement published guidelines for preventing
intravascular device-related infections (33 ) (AIII). Contact with tap water at the central
venous catheter site should be avoided (BIII). For long-term central venous access among
children, HSCT physicians can use a totally implantable device among children aged <4
years if the anticipated duration of vascular access is >30 days (CII). However, such a
device among children aged <4 years is not generally used as the actual HSCT infusion
site because a) problems with skin fragility contraindicate repeated punctures over the
port site and b) the port device might have an insufficient number of lumens for optimal
patient management immediately after HSCT.

To prevent bloodstream infections associated with needleless intravenous access
devices, HSCT recipients should a) cover and protect the catheter tip or end cap during
bathing or showering to protect it from tap water contamination, b) change the device in
accordance with manufacturers’ recommendations, if available, and c) have a caregiver
perform intravenous infusions whenever possible (272,273 ) (BII). Also, HSCT recipients
and their caregivers should be educated regarding proper care of needleless intrave-
nous access devices (272 ) (BII). No recommendation regarding the use of antibiotic-
impregnated central venous catheters among HSCT recipients can be made because of
lack of data.

Control of Specific Nosocomial Infections

Recommendations Regarding Legionella Species

HSCT physicians should always include Legionnaires’ disease (LD) in the differential
diagnosis of pneumonia among HSCT recipients (140 ) (AIII). Appropriate tests to confirm
LD include a) culturing sputum, BAL, and tissue specimens; b) testing BAL specimens for
Legionellae  by direct fluorescent antibody; and c) testing for Legionella pneumophila
serogroup 1 antigen in urine. The incubation period for LD is usually 2–10 days; thus,
laboratory-confirmed legionellosis that occurs in a patient who has been hospitalized
continuously for �10 days before the onset of illness is regarded as a definite case of
nosocomial LD, and a laboratory-confirmed infection that occurs 2–9 days after hospital
admission is a possible case of nosocomial LD (140 ). When a case of laboratory-
confirmed nosocomial LD (274,275 ) is identified in a person who was in the inpatient
HSCT center during all or part of the 2–10 days before illness onset, or if two or more
cases of laboratory-confirmed LD occur among patients who had visited an outpatient
HSCT center, hospital personnel should

• report the case(s) to the local or state health department if the disease is
reportable in that state or if assistance is needed (140 ) (AIII); and
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• in consultation with the hospital infection control team, conduct a thorough
epidemiologic and environmental investigation to determine the likely
environmental source(s) of Legionella  species (e.g., showers, tap water faucets,
cooling towers, and hot water tanks) (274,276 ) (AI).

The source of Legionella  infection should be identified and decontaminated or re-
moved (AIII). Extensive hospital investigations of an isolated case of possible nosocomial
LD might not be indicated if the patient has had limited contact with the inpatient center
during most of the incubation period (CIII). Because HSCT recipients are at much higher
risk for disease and death from legionellosis compared with other hospitalized persons
(274 ), periodic routine culturing for Legionellae  in water samples from the center’s
potable water supply could be regarded as part of an overall strategy for preventing LD
in HSCT centers (CIII). However, the optimal methodology (i.e., frequency or number of
sites) for environmental surveillance cultures in HSCT centers has not been determined,
and the cost-effectiveness of this strategy has not been evaluated. Because HSCT recipi-
ents are at high risk for LD and no data were found to determine a safe concentration of
Legionellae  organisms in potable water, the goal, if environmental surveillance for
Legionellae  is undertaken, should be to maintain water systems with no detectable
organisms (AIII). Physicians should suspect legionellosis among HSCT recipients with
nosocomial pneumonia even when environmental surveillance cultures do not yield
Legionellae  (AIII). If Legionella  species are detected in the water supplying an HSCT
center, the following should be done until Legionella  species are no longer detected
by culture:

• The water supply should be decontaminated (140 ) (AII).

• HSCT recipients should be given sponge baths with water that is not contami-
nated with Legionella  species (e.g., not with the HSCT center’s Legionella
species-contaminated potable water system) (BIII).

• Patients should not take showers in LD-contaminated water (DIII).

• Water from faucets containing LD-contaminated water should not be used in
patient rooms or the HSCT center and outpatient clinic to avoid creating infectious
aerosols (CIII).

• HSCT recipients should be given sterile water instead of tap water for drinking,
brushing teeth, or flushing nasogastric tubes during Legionellosis outbreaks (BIII).

HSCT center personnel should use only sterile water (i.e., not distilled unsterile water)
for rinsing nebulization devices and other semicritical respiratory-care equipment after
cleaning or disinfecting and for filling reservoirs of nebulization devices (140 ) (BII).
HSCT centers should not use large-volume room air humidifiers that create aerosols
(e.g., by Venturi principle, ultrasound, or spinning disk) and, thus, are actually nebulizers
(140 ) (DI) unless these humidifier or nebulizers are sterilized or subjected to daily high-
level disinfection and filled with sterile water only (140 ) (CIII).

When a new hospital with an HSCT center is constructed, the cooling towers should
be placed so that the tower drift is directed away from the hospital’s air-intake system,
and the cooling towers should be designed so that the volume of aerosol drift is mini-
mized (140 ) (BII). For operational hospital cooling towers, hospitals should

• install drift eliminators,
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• regularly use an effective biocide,

• maintain cooling towers according to the manufacturer’s recommendations, and

• keep adequate maintenance records (140 ) (BII).

HSCT physicians are encouraged to consult published recommendations regarding
preventing nosocomial Legionellosis (140,277 ) (BIII). No data were found to determine
whether drinking tap water poses a risk for Legionella  exposure among HSCT
recipients in the absence of an outbreak.

Recommendations Regarding Methicillin-Resistant
Sta. aureus

HSCT center HCWs should follow basic infection control practices (e.g., hand washing
between patients and use of barrier precautions, including wearing gloves whenever
entering the methicillin-resistant Sta. aureus  [MRSA] infected or colonized patient’s
room); these practices are essential for MRSA control (62 ) (AII). If MRSA is a substantial
problem in the HSCT center and evidence exists of ongoing MRSA transmission, MRSA
infected or colonized patients should be treated as a cohort (e.g., cared for exclusively by
a limited number of HCWs) (BIII). HSCT transplant recipients with recurrent Sta. aureus
infections should undergo extensive evaluation for persistent colonization, including cul-
tures of nares, groin, axilla, and ostomy sites (e.g., tracheostomy or gastrointestinal tube)
(BIII). For patients with recurrent MRSA infection, elimination of the carrier state should
be attempted by applying a 2% mupirocin calcium ointment to the nares (BIII), although
this strategy has been only marginally effective in certain institutions (278 ) (Appendix).
High-level mupirocin-resistant MRSA has been reported in Europe, the Middle East, and
South America (279–283 ) but is uncommon in the United States. As with any antibiotic,
incorrect or overuse of mupirocin can result in mupirocin-resistant Staphylococci ; there-
fore, mupirocin use should be reserved for infection control strategies only (279,280 ).
For patients who fail mupirocin, physicians have used bacitracin, TMP-SMZ, or rifampin
administered with another antibiotic, but no standardized protocol using these drugs for
this indication has been evaluated and no recommendations can be made because of
lack of data. Selection of a systemic antibiotic should be guided by susceptibility patterns.

Intravascular cannulas or other implantable devices that are infected or colonized
with MRSA should be removed (AIII). Patients with MRSA should be placed under contact
precautions until all antibiotics are discontinued and until three consecutive cultures,
taken �1 weeks apart, are negative (62 ) (BIII). Screening cultures for MRSA include the
anterior nares, any body site previously positive for MRSA, and any wounds or surgical
sites.

Recommendations Regarding Staphylococcus
Species with Reduced Susceptibility to Vancomycin

All HSCT centers should have sufficient laboratory capability to identify all Staphylo-
cocci  isolates and their susceptibility patterns to antibiotics, including vancomycin
(284,285 ) (AIII). Additionally, all HSCT center personnel should conduct routine surveil-
lance for the emergence of Staphylococcus  species strains with reduced susceptibility to
vancomycin (285,286 ) (AIII). Reduced susceptibility should be considered for all Sta.
aureus  strains that have a vancomycin MIC of �4 µg/mL and all coagulase-negative
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Staphylococci  that have a vancomycin MIC of �8 µg/mL. If repeat testing of the organism
in pure culture confirms the genus, species, and elevated vancomycin MICs, the follow-
ing steps should be taken (287 ):

• The laboratory should immediately contact hospital infection control personnel,
the patient’s clinical center, and the patient’s attending physician, as well as the
local or state health department, and CDC’s Hospital Infections Program Help
Desk ([404] 639-6106 or [800] 893-0485) (284,285,287,288 ) (AIII).

• The HSCT center’s infection control personnel, in collaboration with appropriate
authorities (i.e., state and local health departments and CDC) should promptly
initiate an epidemiologic and laboratory investigation (287,288 ) (AIII) and follow
published guidelines for the control of such species (285,287,288 ) (BIII).

• Medical and nursing staff should

— institute contact precautions (e.g., wearing of gown and gloves, using
antibacterial soap for hand washing, and wearing masks when
contamination of the HCW with secretions is likely) as recommended for
multidrug-resistant organisms (62,284,287 );

— minimize the number of persons with access to colonized or infected
patients (287 ); and

— treat as a cohort colonized or infected patients (e.g., care for them
exclusively with a limited number of HCWs) (286,287 ) (AIII).

• If a patient in an HSCT center is colonized or infected with Staphylococci  that have
reduced susceptibility to vancomycin, the infection control personnel should
follow published guidelines for the control of such species (285,287,288 ) (BIII).

Avoiding overuse and misuse of antibiotics will decrease the emergence of
Staphylococcus  species with reduced susceptibility to vancomycin (286,287 ). There-
fore, medical and ancillary staff members who are responsible for monitoring
antimicrobial use patterns in the facility should routinely review vancomycin-use
patterns (284,285,287 ) (AIII). Additionally, HSCT center personnel should institute
prudent use of all antibiotics, particularly vancomycin, to prevent the emergence of
Staphylococcus  with reduced susceptibility to vancomycin (284,285,287–289 ) (AII).
Intravascular cannulas or other implantable devices that are infected or colonized with
Staphylococcus  species strains with reduced susceptibility to vancomycin should be
removed (AIII).

Recommendations Regarding VRE

Use of intravenous vancomycin is associated with VRE emergence. Vancomycin and
all other antibiotics, particularly antianaerobic agents (e.g., metronidazole and third-
generation cephalosporins) must be used judiciously (284,290–292 ) (AII). Oral van-
comycin use can be limited by treating recurrences of Cl. difficile  diarrhea with oral
metronidazole instead of vancomycin (BIII). Physicians have placed patients with a
history of VRE or VRE colonization into continuous isolation during clinic visits and hospi-
talizations; however, this practice is controversial because certain non-HSCT recipients
might clear VRE from their stools. No recommendation regarding use of continuous
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isolation among HSCT recipients can be made because of lack of data. To control VRE
exposure, strict adherence to the following standard infection control measures is neces-
sary (292 ) (AI):

• Wash hands with antibacterial soap before entering and after leaving HSCT
recipients’ rooms, particularly those who have VRE colonization or infection;
alternatively, wash hands with a waterless antiseptic agent (e.g., an alcohol-
based rinse or gel) (250 ).

• Whenever possible, treat as a cohort patients who are known to be colonized or
infected with VRE (290 ).

• Disinfect patient rooms and equipment (291,293 ), including surfaces of the
hospital ward environment (e.g., floors, walls, bed frames, doors, bathroom
surfaces) with an FDA- or EPA-registered disinfectant (246,247 ). A nontoxic
disinfectant should be used for pediatric areas (BIII).

• Place patients with VRE under contact precautions until all antibiotics are
discontinued (CIII) and repeated cultures are negative (62 ) (BIII). HCWs should
always wear gloves when in the VRE patient or carrier’s room and discard gloves
in the patient’s room before exiting.

No evidence exists that treating VRE carriers is beneficial; therefore, chronic antibiotic
treatment of carriers is not recommended (DIII). HSCT recipients and candidates should
be screened for VRE colonization at the time of interfacility transfer to allow for
immediate institution of appropriate infection control practices and to minimize
transmission of VRE between and within facilities (294 ) (BII). However, the role of
outpatient surveillance in VRE control is unknown; such surveillance is costly and should
not be undertaken in nonoutbreak settings (DIII). A history of having resolved VRE
bacteremia or being a VRE carrier are not contraindications to HSCT (BIII).

Recommendations Regarding Cl. difficile

HSCT physicians should follow published recommendations for preventing and
 controlling Cl. difficile  disease, including minimizing the duration of antibiotic therapy
and number of antibiotics used for any indication (295,296 ) (AIII). All patients with Cl.
difficile  disease should be placed under contact precautions for the duration of illness
(62 ) (AII). All HCWs who anticipate contact with a Cl. difficile -infected patient or the
patient’s environment or possessions should put on gloves before entering the patient’s
room (62,295–298 ) and before handling the patient’s secretions and excretions (AI).
During Cl. difficile  outbreaks, HSCT center personnel should restrict use of antibiotics
(e.g., clindamycin) (299 ) (BII). To prevent transmission of Cl. difficile  to patients during
nosocomial Cl. difficile  outbreaks, HSCT center HCWs should a) use disposable rectal
thermometers or tympanic thermometers; b) disinfect gastrointestinal endoscopes with
2% glutaraldehyde immersion for 10 minutes or use an equivalent disinfectant strategy
(255,256 ); and c) perform surface sterilization of the hospital ward environment (e.g.,
floors, walls, bed frames, doors, bathroom surfaces) with an FDA- or EPA-registered
sterilant (e.g., phosphate-buffered sodium hypochlorite solution [1,660 ppm available
chloride]; unbuffered hypochlorite solution [500 ppm available chloride]; 0.04% formal-
dehyde and 0.03% glutaraldehyde [255,295,300 ]; or ethylene oxide [247,296 ]) (BII).
Additionally, physicians should treat patients with Cl. difficile  disease with antibiotics as
recommended in published reports (62,295 ) (BII).



Vol. 49 / No. RR-10 MMWR 41

Certain researchers also recommend antibiotic treatment of Cl. difficile  carriers (301 ).
However, other researchers have reported that treatment of asymptomatic Cl. difficile
carriers with metronidazole is not effective and that treatment with vancomycin is only
effective temporarily (i.e., <2 months after treatment) (302 ). Consequently, no
recommendation regarding treatment of asymptomatic Cl. difficile  carriers can be made.
Similarly, although symptomatic Cl. difficile  disease recurrence or relapse occurs among
7%–20% of patients (295 ), data are insufficient to make a recommendation for prevent-
ing multiple Cl. difficile  relapses.

The following practices are not recommended for Cl. difficile  control:

• routine stool surveillance cultures for Cl. difficile  for asymptomatic patients or
HCWs, even during outbreaks (DIII);

• culturing HCWs’ hands for Cl. difficile  (DIII); or

• treating patients presumptively for Cl. difficile  disease pending toxin results (DIII),
unless the patient is very sick with a compatible syndrome or the hospital has a
high prevalence of Cl. difficile  (CIII).

Prophylactic use of lyophilized Saccharomyces boulardii  to reduce diarrhea among
antibiotic recipients is not recommended because this therapy is not associated with a
substantial reduction in diarrhea associated with Cl. difficile  disease (303 ) and has
been associated with Saccharomyces boulardii  fungemia (304 ) (DII).

Recommendations Regarding CRV Infections

Physicians should institute appropriate precautions and infection control measures
for preventing nosocomial pneumonia among hospitalized HSCT recipients and candi-
dates undergoing conditioning therapy, particularly during community or nosocomial
CRV outbreaks (140 ) (AIII). Patients with URI or LRI symptoms should be placed under a)
contact precautions for most viral respiratory infections including varicella; b) droplet
precautions for influenza or adenovirus; or c) airborne precautions for measles or vari-
cella to avoid transmitting infection to other HSCT candidates and recipients as well as to
HCWs and visitors (BIII). Identifying HSCT recipients with RSV infection and placing them
under contact precautions immediately (AIII) to prevent nosocomial transmission is criti-
cal. When suctioning the respiratory tract of patients with URI or LRI symptoms, HCWs
should wear gowns, surgical masks, and eye protection to avoid contamination from the
patient’s respiratory secretions. All protective clothing (e.g., gown, gloves, surgical mask,
and eye protection) should be put on when entering a patient’s room and discarded in the
same room before exiting; protective clothing should always be changed between pa-
tient rooms (140 ) (AIII). When caring for an HSCT recipient or candidate undergoing
conditioning therapy with URI or LRI, HCWs and visitors should change gloves and wash
hands a) after contact with a patient; b) after handling respiratory secretions or objects
contaminated with secretions from one patient and before contact with another patient,
object, or environmental surface; and c) between contacts with a contaminated body site
and the respiratory tract of or respiratory device used on the same patient (140 ) (AII).
This practice is critical because most respiratory infections are usually transmitted by
contact, particularly by hand to nose and eye. Therefore just wearing a mask, without
appropriate hand washing, glove-wearing, or use of eye protection is insufficient to
prevent transmission of CRV infections.
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Researchers have proposed that HSCT recipients or candidates undergoing condi-
tioning therapy be placed under contact precautions during nosocomial outbreaks (131 )
(CIII). Even when no nosocomial or community outbreak of CRV infections exists, all
persons who enter the HSCT center should be screened daily for URI symptoms, includ-
ing visitors and HCWs (BIII). Researchers also describe systems where HCWs provide
daily verification (e.g., using sign-in sheets) that they are free of URI symptoms before
being allowed to provide HSCT patient care. HCWs and visitors with URI symptoms
should be restricted from contact with HSCT recipients and candidates undergoing con-
ditioning therapy to minimize the risk for CRV transmission (131 ) (AIII). All HCWs with URI
symptoms should be restricted from patient contact and reassigned to nonpatient care
duties until the HCW’s symptoms resolve (BIII). Visitors with URI symptoms should be
asked to defer their visit to the HSCT center (131 ) until their URI symptoms resolve (BIII).

Respiratory secretions of any hospitalized HSCT candidate or recipient with signs or
symptoms of CRV infection should be tested promptly by viral culture and rapid diagnos-
tic tests for CRV (BIII). Appropriate samples include nasopharyngeal washes, swabs,
aspirates, throat swabs, and BAL fluid. This practice is critical because preemptive treat-
ment of certain CRVs (e.g., influenza and RSV) (133 ) might prevent severe disease and
death among HSCT recipients. Viral shedding among HSCT recipients with CRV infection
has been reported to last �4 months for influenza (143 ), �2 years for adenovirus
(305,306 ), and �22 days for RSV (136 ); however, RSV viral shedding has been reported
to last 112 days in a child with severe combined immunodeficiency (307 ). Therefore, to
prevent nosocomial transmission of CRV (136 ), HSCT center HCWs should recognize
that prolonged CRV shedding can occur when determining the duration of appropriate
precautions for CRV-infected HSCT recipients or candidates undergoing conditioning
therapy (CIII). HSCT centers should use serial testing by using cultures from nasopharyn-
geal swabs, throat swabs or aspirates, or rapid antigen tests to help determine whether
patients have stopped shedding influenza virus (BIII). Researchers have proposed that
HSCT physicians conduct routine CRV surveillance among HSCT recipients to detect
outbreaks and implement infection control measures as early as possible (CIII). During
RSV season, HSCT recipients and candidates with signs or symptoms should be tested
for RSV infection (i.e., the presence of RSV antigen in respiratory secretions tested by
enzyme-linked immunosorbent assay and viral culture) starting with admission to the
HSCT center. All patients who are RSV-antigen positive should be treated as a cohort
during nosocomial RSV outbreaks because this practice  reduces nosocomial RSV trans-
mission (130,131 ) (BII). Symptomatic HCWs should be excluded from patient contact
until symptoms resolve. HCWs and visitors with infectious conjunctivitis should be re-
stricted from direct patient contact until the drainage resolves (i.e., usually, 5–7 days for
adenovirus) and the ophthalmology consultant concurs that the infection and inflamma-
tion have resolved (268 ) (AII) to avoid possible transmission of adenovirus to HSCT
recipients.

Preventing CRV exposure among HSCT recipients after hospital discharge is more
challenging because of high CRV prevalence. Preventive measures should be individual-
ized in accordance with the immunologic status and tolerance of the patient. In outpatient
waiting rooms, patients with CRV infections should be separated to the extent possible
from other patients (BIII).
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Recommendations Regarding TB

HSCT candidates should be screened for TB by careful medical history and chart
review to ascertain any history of prior TB exposure (AIII) because immunocompromised
persons have higher risk for progression from latent TB infection to active disease (244 ).
Also, physicians can administer a tuberculin skin test (TST) using the Mantoux method
with five tuberculin units of purified protein derivative (CIII); but because of a patient’s
immunocompromise, this test might not be reliable. If a TST is administered, either the
Tubersol® or Aplisol® formulation of purified protein derivative can be used (244,308 ).
Persons with a recently positive TST or a history of a positive TST and no prior preventive
therapy should be administered a chest radiograph and evaluated for active TB (309 )
(AI). For immunocompromised persons, a positive TST is defined as �5 mm of induration
(309,310 ) because of their decreased ability to mount a delayed hypersensitivity re-
sponse (CIII). Because immunosuppressive therapy decreases the sensitivity of the TST,
HSCT physicians should not rely solely on the TST to determine whether latent TB infec-
tion is present and whether preventive therapy should be administered to HSCT recipi-
ents or candidates (DIII). Instead, a full 9-month course of isonicotinic acid hydrazide
preventive therapy should be administered to immunocompromised HSCT recipients or
candidates who have been substantially exposed to someone with active, infectious (i.e.,
sputum-smear positive) pulmonary or laryngeal TB, regardless of the HSCT recipient’s
or candidate’s TST status (309 ) (BIII). A full 9-month course of isonicotinic acid hydrazide
preventive therapy should also be administered to HSCT recipients or candidates with a
positive TST who were not previously treated and have no evidence of active TB disease
(309 ) (AIII) (Appendix). Routine anergy screening might not be reliable among HSCT
recipients and candidates undergoing conditioning therapy and, therefore, is not recom-
mended (DIII). An HSCT should not be canceled or delayed because of a positive
TST (DIII).

Use of a 2-month course of a daily pyrazinamide/rifampin (PZA/RIF) regimen has been
recommended as an alternate preventive therapy for persons with TB (309 ). However,
limited data were found regarding safety and efficacy of this regimen among non-
HIV–infected persons. Furthermore, rifampin has substantial drug interactions with cer-
tain medications, including cyclosporine, tacrolimus (FK506), corticosteroids, fluconazole,
and pain medications. Therefore, routine use of the 2-month PZA/RIF prophylactic regi-
men among HSCT recipients is not recommended (DIII). However, this regimen can be
used for HSCT candidates who are not at risk for serious rifampin drug interactions and
whose HSCT is not scheduled until �2 weeks after completion of the 2-month PZA/RIF
course (CIII). This delay will diminish the possibility of adverse effects of rifampin on
drugs used for routine HSCT OI prophylaxis (e.g., fluconazole) (311 ). An HSCT candidate
or recipient who has been exposed to an active case of extrapulmonary, and therefore,
noninfectious TB does not require preventive therapy (DIII).

HSCT center personnel should follow guidelines regarding the control of TB in health-
care facilities (244,245 ), including instituting airborne precautions and negative-
pressure rooms for patients with suspected or confirmed pulmonary or laryngeal TB
(62,244 ) (AII). HCWs should wear N95 respirators, even in isolation rooms, to protect
themselves from possible TB transmission from patients with active pulmonary or laryn-
geal TB, particularly during cough-inducing procedures (62,244,245,312 ) (AIII). To be
maximally effective, respirators (e.g., N95) must be fit-tested, and all respirator users
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must be trained to use them correctly (243 ) (AIII). Unless they become soiled or dam-
aged, changing N95 respirators between patient rooms is not necessary (DIII). Bacillus of
Calmette and Guérin vaccination is contraindicated among HSCT candidates and recipi-
ents because it might cause disseminated or fatal disease among immunocompromised
persons (313,314 ) (EII). No role has been identified for chronic suppressive therapy or
follow-up surveillance cultures among HSCT recipients who have a history of success-
fully treated TB (DIII).

Infection Control Surveillance

HSCT center personnel are advised to follow standard guidelines for surveillance of
antimicrobial use and nosocomial pathogens and their susceptibility patterns (315 ) (BIII).
HSCT center personnel should not perform routine fungal or bacterial cultures of asymp-
tomatic HSCT recipients (166,167 ) (DII). In the absence of epidemiologic clusters of
infections, HSCT center personnel should not perform routine periodic bacterial surveil-
lance cultures of the HSCT center environment or of equipment or devices used for
respiratory therapy, pulmonary-function testing, or delivery of inhalation anesthesia
(140 ) (DIII). Researchers recommend that hospitals perform routine sampling of air,
ceiling tiles, ventilation ducts, and filters to test for molds, particularly when construction
or renovation occurs near or around the rooms of immunocompromised patients
(167,174 ) or when clinical surveillance demonstrates a possible increase in mold (i.e.,
aspergillosis) cases (CIII). Strategies that might decrease fungal spores in the ventilation
system include eliminating access of birds (i.e., primarily pigeons) to air-intake systems,
removing bird droppings from the air-intake ducts, and eliminating moss from the hospi-
tal roof (174 ). Furthermore, in the absence of a nosocomial fungal outbreak, HSCT cen-
ters need not perform routine fungal cultures of devices and dust in the rooms of HSCT
recipients and candidates undergoing conditioning therapy (DIII). HSCT center personnel
should routinely perform surveillance for the number of aspergillosis cases occurring
among HSCT recipients, particularly during hospital construction or renovation (BIII). A
two-fold or greater increase in the attack rate of aspergillosis during any 6-month period
indicates that the HSCT center environment should be evaluated for breaks in infection
control techniques and procedures and that the ventilation system should be investi-
gated carefully (174 ) (BIII).

STRATEGIES FOR SAFE LIVING AFTER HSCT —

PREVENTING EXPOSURE AND DISEASE

Avoiding Environmental Exposures

HSCT recipients and candidates undergoing conditioning therapy, particularly alloge-
neic recipients, and parents of pediatric HSCT recipients and candidates should be edu-
cated regarding strategies to avoid environmental exposures to opportunistic
pathogens (AIII).

Preventing Infections Transmitted by Direct Contact

HSCT recipients and candidates should wash their hands thoroughly (i.e., with soap
and water) and often. For example, hands should be washed
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• before eating or preparing food;

• after changing diapers;

• after gardening or touching plants or dirt;

• after touching pets or animals;

• after touching secretions or excretions or items that might have had contact with
human or animal stool (e.g., clothing, bedding, toilets, or bedpans);

• after going outdoors; and

• before and after touching wounds (249 ) (AIII).

Conscientious hand washing is critical during the first 6 months after HSCT and during
other periods of substantial immunosuppression (e.g., GVHD, systemic steroid use, or
relapse of the underlying disease for which the transplant was performed) (AIII).
Pediatric HSCT recipients and candidates should be supervised by adults during hand
washing to ensure thorough cleaning (316 ) (BIII). Hand washing should be performed
with an antimicrobial soap and water (AIII); alternatively, use of hygienic hand rubs is an
acceptable means of maintaining hand hygiene (250,251 ). HSCT recipients who visit or
live on farms should follow published recommendations for preventing cryptosporidiosis
(5,316,317–319 ) (BIII).

Preventing Respiratory Infections

To prevent respiratory infections after hospital discharge, HSCT recipients should
observe the following precautions:

• Frequent and thorough hand washing is critical (BIII), but HSCT recipients should
also avoid touching their mucus membranes, unless they have washed their
hands first, to avoid inoculating themselves with CRV.

• HSCT recipients should avoid close contact with persons with respiratory
illnesses (BIII). When close contact is unavoidable, those persons with respiratory
illnesses should be encouraged to wash their hands frequently and to wear
surgical masks or, at a minimum, smother their sneezes and coughs in disposable
tissues. Alternatively, the HSCT recipient can wear a surgical mask (CIII).

• HSCT recipients should avoid crowded areas (e.g., shopping malls or public
elevators) where close contact with persons with respiratory illnesses is likely (BIII).

• HSCT candidates or recipients should be advised that certain activities and
occupations (e.g., work in health-care settings, prisons, jails, or homeless shelters)
can increase their risk for TB exposure (BIII). In deciding whether a patient should
continue activities in these settings, physicians should evaluate the patient’s
specific duties, the precautions used to prevent TB exposure in the workplace, and
the prevalence of TB in the community. The decision to continue or terminate such
activities should be made jointly between patient and physician (BIII). HSCT
recipients should avoid exposure to persons with active tuberculosis, particularly
during the first 6 months after HSCT and during other periods of substantial
immunosuppression (e.g., GVHD, systemic steroid use, or relapse of the
underlying disease for which the transplant was performed) (BIII).
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Researchers report that allogeneic recipients should avoid construction or excava-
tion sites or other dust-laden environments for the first 6 months after HSCT and during
other periods of substantial immunosuppression (e.g., GVHD, systemic steroid use, or
relapse of the underlying disease for which the transplant was performed) to avoid
exposures to molds (CIII). Researchers also report that outpatient HSCT recipients should
be advised of travel routes to the HSCT center that will avoid or minimize exposure to
construction sites (CIII).

Coccidioidomycosis is uncommon after allogeneic HSCT; however, researchers re-
port that HSCT recipients traveling to or residing in coccidioidomycosis-endemic areas
(e.g., the American southwest, Mexico, and Central and South America) should avoid or
minimize exposure to disturbed soil, including construction or excavation sites, areas
with recent earthquakes, farms, or other rural areas (CIII). Histoplasmosis (Histoplasma
capsulatum ) after allogeneic HSCT is also rare; however, researchers report that HSCT
recipients in histoplasmosis-endemic areas should avoid exposure to chicken coops and
other bird-roosting sites and caves for the first 6 months after HSCT and during periods
of substantial immunosuppression (e.g., GVHD, systemic steroid use, or relapse of the
underlying disease for which the transplant was performed) (CIII).

Smoking tobacco and exposure to environmental tobacco smoke are risk factors for
bacterial and CRV infections among healthy adults and children (320–325 ); consequently,
logic dictates that physicians advise HSCT recipients not to smoke and to avoid exposure
to environmental tobacco smoke (CIII). However, no data were found that specifically
assess whether smoking or environmental smoke exposure are risk factors for OIs among
HSCT recipients. Researchers have reported that marijuana smoking might be associ-
ated with generation of invasive pulmonary aspergillosis among immunocompromised
persons, including HSCT recipients (326–329 ). Therefore, HSCT recipients should re-
frain from smoking marijuana to avoid Aspergillus species exposure (326,330–334 ) (BIII).

Preventing Infections Transmitted Through Direct
Contact and Respiratory Transmission

Researchers have proposed that immunocompromised HSCT recipients and candi-
dates who are undergoing conditioning therapy avoid gardening or direct contact with
soil, plants, or their aerosols to reduce exposure to potential pathogens (e.g., To. gondii,
Hi. capsulatum, Cryptococcus neoformans, Nocardia  species, and Aspergillus  species)
(CIII). HSCT recipients, particularly allogeneic recipients, could wear gloves while gar-
dening or touching plants or soil (335 ) (CIII), and they should avoid creating plant or soil
aerosols (BIII). Additionally, they should always wash their hands afterwards (335 ) and
care for skin abrasions or cuts sustained during soil or plant contact (AIII).

Persons whose occupations involve animal contact (e.g., veterinarians, pet store
employees, farmers, or slaughterhouse workers) could be at increased risk for toxoplas-
mosis and other zoonotic diseases. Although data are insufficient to justify a general
recommendation against HSCT recipients working in such settings, these exposures
should be avoided during the first 6 months after HSCT and during other periods of
substantial immunosuppression (e.g., GVHD, systemic steroid use, or relapse of the
underlying disease for which the transplant was performed) (BIII).

Safe Sex

Sexually active HSCT recipients should avoid sexual practices that could result in oral
exposure to feces (5,316 ) (AIII). Sexually active patients who are not in long-term
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monogamous relationships should always use latex condoms during sexual contact to
reduce their risk for exposure to CMV, HSV, HIV, hepatitis B and C, and other sexually
transmitted pathogens (AII). However, even long-time monogamous partners can be
discordant for these infections. Therefore, during periods of immunocompromise, sexu-
ally active HSCT recipients in such relationships should consider using latex condoms
during sexual contact to reduce the risk for exposure to these sexually transmitted
infections (CIII).

Pet Safety

Preventing Pet-Transmitted Zoonotic Infections

HSCT physicians should advise recipients and candidates undergoing conditioning
therapy of the potential infection risks posed by pet ownership; however, they should not
routinely advise HSCT recipients to part with their pets, with limited exceptions. Gener-
ally, immunocompromised HSCT recipients and candidates undergoing conditioning
therapy should minimize direct contact with animals (336,337 ), particularly those ani-
mals that are ill (e.g., with diarrhea) (335 ) (BIII). Immunocompromised persons who
choose to own pets should be more vigilant regarding maintenance of their pet’s health
than immunocompetent pet owners (BIII). This recommendation means seeking veteri-
nary care for their pet early in the pet’s illness to minimize the possible transmission of
the pet’s illness to the owner (335 ) (BIII). Feeding pets only high-quality commercial pet
foods reduces the possibility of illness caused by spoiled or contaminated foods, thus
reducing the possibility of transmitting illness from the pet to the HSCT recipient. If eggs,
poultry, or meat products are given to the pet as supplements, they should be well-
cooked. Any dairy products given to pets should be pasteurized (335 ) (BIII). Pets should
be prevented from drinking toilet bowl water and from having access to garbage; pets
should not scavenge, hunt, or eat other animals’ feces (335 ) (BIII).

If HSCT recipients have contact with pets or animals, they should wash their hands
after handling them (particularly before eating) and after cleaning cages; HSCT recipi-
ents should avoid contact with animal feces to reduce the risk for toxoplasmosis,
cryptosporidiosis, salmonellosis, and campylobacteriosis (335 ) (BIII). Adults should su-
pervise hand washing of pediatric HSCT recipients (BIII). Immunocompromised HSCT
recipients and candidates should not clean pet litter boxes or cages or dispose of animal
waste (DIII). If this cannot be avoided, patients should wear disposable gloves during
such activities and wash their hands thoroughly afterwards (BIII). Immunocompromised
HSCT recipients and candidates should avoid adopting ill or juvenile pets (e.g., aged <6
months for cats) (335 ) and any stray animals (5,316 ) (BIII). Any pet that experiences
diarrhea should be checked by a veterinarian for infection with Cryptosporidium  (5,316 ),
Giardia  species (335 ), Salmonella , and Campylobacter  (5,335,337 ) (BIII).

Immunocompromised HSCT recipients and candidates should not have contact with
reptiles (e.g., snakes, lizards, turtles, or iguanas) (DII) to reduce their risk for acquiring
salmonellosis (335,338–341 ). Additionally, patients should be informed that salmonello-
sis can occur from fomite contact alone (342 ). Therefore, HSCT recipients and
candidates should avoid contact with a reptile, its food, or anything that it has touched,
and if such contact occurs, recipients and candidates should wash their hands thoroughly
afterwards (AIII). Immunocompromised HSCT recipients and candidates should avoid
contact with ducklings and chicks because of the risk for acquiring Salmonella  or
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Campylobacter  species infections (338,343 ) (BIII). Immunocompromised HSCT recipi-
ents and candidates should avoid contact with exotic pets (e.g., nonhuman primates)
(BIII). Bird cage linings should be cleaned regularly (e.g., daily) (337 ). All persons, but
particularly immunocompromised HSCT candidates and recipients, should wear gloves
whenever handling items contaminated with bird droppings (337 ) (BIII) because
droppings can be a source of Cryptococcus neoformans, Mycobacterium avium, or Hi.
capsulatum. However, routine screening of healthy birds for these diseases is not recom-
mended (335 ) (DIII). To minimize potential exposure to Mycobacterium marinum,
immunocompromised HSCT recipients and candidates should not clean fish tanks (DIII).
If this task cannot be avoided, patients should wear disposable gloves during such activi-
ties and wash their hands thoroughly afterwards (335,337 ) (BIII).

Preventing Toxoplasmosis

The majority of toxoplasmosis cases in the United States is acquired through eating
undercooked meat (335,337 ). However, all HSCT recipients and candidates, particularly
those who are To. gondii  seronegative, should be informed of the risks for contracting
toxoplasmosis from cat feces (BIII), but need not be advised to give away their cats (DII).
For households with cats, litter boxes should not be placed in kitchens, dining rooms, or
other areas where food preparation and eating occur (335 ). Additionally, litter boxes
should be cleaned daily by someone other than the HSCT recipient during the first 6
months after HSCT and during periods of substantial immunosuppression (e.g., GVHD,
steroid use, or relapse of the underlying disease for which the transplant was performed)
to reduce the risk for transmitting toxoplasmosis to the HSCT recipient (BIII). Daily litter
box changes will minimize the risk for fecal transmission of To. gondii  oocysts, because
fecal oocysts require �2 days of incubation to become infectious. If HSCT recipients
perform this task during the first 6 months after HSCT and during subsequent periods of
substantial immunocompromise (e.g., during GVHD, systemic steroid use, or relapse of
the underlying neoplastic disease for which the transplant was performed), they should
wear disposable gloves (335 ). Gloves should be discarded after a single use (BIII). Soiled,
dried litter should be disposed of carefully to prevent aerosolizing the To. gondii  oocysts
(BIII). Cat feces (but not litter) can be flushed down the toilet (BIII). Also, persons who clean
cat litter, particularly HSCT recipients, should wash their hands thoroughly with soap and
water afterwards to reduce their risk for acquiring toxoplasmosis (BIII).

HSCT recipients and candidates with cats should keep their cats inside (BIII) and
should not adopt or handle stray cats (DIII). Cats should be fed only canned or dried
commercial food or well-cooked table food, not raw or undercooked meats, to eliminate
the possibility of causing an illness that could be transmitted from the cat to the HSCT
recipient (BIII). Pet cats of HSCT recipients do not need to be tested for toxo-
plasmosis (EII). Playground sandboxes should be kept covered when not in use to
prevent cats from soiling them (BIII). HSCT recipients and candidates undergoing condi-
tioning therapy should avoid drinking raw goat’s milk to decrease the risk for acquiring
toxoplasmosis (BIII).

Water and Other Beverage Safety

Although limited data were found regarding the risks for and epidemiology of
Cryptosporidium  disease among HSCT recipients, HSCT recipients are prudent to avoid
possible exposures to Cryptosporidium  (BIII) because it has been reported to cause
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severe, chronic diarrhea, malnutrition, and death among other immunocompromised
persons (5,318,319 ). HSCT recipients should avoid walking, wading, swimming, or play-
ing in recreational water (e.g., ponds or lakes) that is likely to be contaminated with
Cryptosporidium, Es. coli  O157:H7 (344–346 ), sewage, or animal or human waste (BII).
HSCT recipients should also avoid swallowing such water (e.g., while swimming)
(5,344,346 ) as well as any water taken directly from rivers and lakes (5,316 ) (AIII).

HSCT recipients should not use well water from private wells or from public wells in
communities with limited populations (DIII) because tests for microbial contamination
are performed too infrequently (e.g., in certain locations, tests are performed �1 times/
month) to detect sporadic bacterial contamination. However, drinking well water from
municipal wells serving highly populated areas is regarded as safe from bacterial con-
tamination because the water is tested �2 times/day for bacterial contamination. If HSCT
recipients consume tap water, they should routinely monitor mass media (e.g., radio,
television, or newspapers) in their area to immediately implement any boil-water advi-
sories that might be issued for immunocompromised persons by state or local govern-
ments (BIII). A boil-water advisory means that all tap water should be boiled for �1
minutes before it is consumed. Tap water might not be completely free of
Cryptosporidium. To eliminate the risk for Cryptosporidium  exposure from tap water,
HSCT recipients can boil tap water for �1 minutes before consuming it (e.g., drinking or
brushing teeth) (5 ) (CIII). Alternately, they can use certain types of water filters (316 ) or
a home distiller (317 ) to reduce their risk for Cryptosporidium  (5 ) and other waterborne
pathogens (CIII). If a home water filter* is used, it should be capable of removing particles
�1 µm in diameter, or filter by reverse osmosis. However, the majority of these filters are
not capable of removing smaller microbes (e.g., bacteria or viruses), and therefore,
should only be used on properly treated municipal water. Further, the majority of these
devices would not be appropriate for use on an unchlorinated private well to control viral
or bacterial pathogens. Bottled water can be consumed if it has been processed to re-
move Cryptosporidium  by one of three processes — reverse osmosis, distillation, or 1-
µm particulate absolute filtration. To confirm that a specific bottled water has undergone
one of these processes, HSCT recipients should contact the bottler directly.†

Patients can take other precautions in the absence of boil-water advisories to further
reduce their risk for cryptosporidiosis. These extra precautions include avoiding fountain
beverages and ice made from tap water at restaurants, bars, and theaters (5 ), fruit
drinks made from frozen concentrate mixed with tap water, and iced tea or coffee made
with tap water (317 ). Drinks that are likely to be Cryptosporidium  safe for HSCT recipi-
ents include nationally distributed brands of bottled or canned carbonated soft drinks and
beers (5 ); commercially packaged noncarbonated drinks that contain fruit juice; fruit
juices that do not require refrigeration until after opening (e.g., those that are stored
unrefrigerated on grocery shelves) (5 ); canned or bottled soda, seltzer or fruit drinks;
steaming hot (�175 F) tea or coffee (317 ); juices labeled as pasteurized; and nationally
distributed brands of frozen fruit juice concentrate that are reconstituted with water from

*For a list of filters certified under NSF Standard 053 for cyst (i.e., Cryptosporidium ) removal,
contact the NSF International consumer line at (800) 673-8010 or <http://www.nsf.org/notice/
crypto.html>.

† The International Bottled Water Association can be contacted at (703) 683-5213 from 9 a.m.
to 5 p.m. EST or anytime at their Internet site (<http://www.bottledwater.org>) to obtain
contact information regarding water bottlers.

http://www.nsf.org/notice/crypto.html
http://www.nsf.org/notice/crypto.html
http://www.bottledwater.org
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a safe source (5 ). HSCT recipients should not drink unpasteurized milk or fruit or veg-
etable juices (e.g., apple cider or orange juice) to avoid infection with Brucella  species,
Es. coli  O157:H7, Salmonella  species, Cryptosporidium, and others (319,347–351 ) (DII).

Food Safety

HSCT candidates and household or family members who prepare food for them after
HSCT should review food safety practices that are appropriate for all persons (352 )
(AIII), and food preparers should be educated regarding additional food safety practices
appropriate for HSCT recipients. This review and education should be done before the
conditioning regimen (i.e., chemotherapy and radiation) begins (BIII). Adherence to these
guidelines will decrease the risk for foodborne disease among HSCT recipients.

Food Safety Practices Appropriate for All Persons

Raw poultry, meats, fish, and seafood should be handled on separate surfaces (e.g.,
cutting board or counter top) from other food items. Food preparers should always use
separate cutting boards (i.e., one for poultry and other meats and one for vegetables and
remaining cutting or carving tasks) (AIII), or the board(s) should be washed with warm
water and soap between cutting different food items (AIII). To prevent foodborne ill-
nesses caused by Campylobacter jejuni  and Salmonella enteritidis, which can cause
severe and invasive infections among immunocompromised persons (353,354 ), un-
cooked meats should not come in contact with other foods (BIII).

After preparing raw poultry, meats, fish, and seafood and before preparing other
foods, food handlers should wash their hands thoroughly in warm, soapy water. Any
cutting boards, counters, knives, and other utensils used should be washed thoroughly in
warm, soapy water also (AIII). Food preparers should keep shelves, counter tops, refrig-
erators, freezers, utensils, sponges, towels, and other kitchen items clean (AIII). All fresh
produce should be washed thoroughly under running water before serving (355 ) (AIII).
Persons preparing food should follow published U.S. Department of Agriculture recom-
mendations regarding safe food thawing (356 ) (BIII).

Persons cooking food for HSCT recipients should follow established guidelines for
monitoring internal cooking temperatures for meats (357 ) (AII). The only method for
determining whether the meat has been adequately cooked is to measure its internal
temperature with a thermometer because the color of the meat after cooking does not
reliably reflect the internal temperature. Different kinds of meat should be cooked to
varying internal temperatures, all �150 F (AII). Specifically, the U.S. Department of Agri-
culture recommends that poultry be cooked to an internal temperature of 180 F; other
meats and egg-containing casseroles and souffles should be cooked to an internal tem-
perature of �160 F. Cold foods should be stored at <40 F; hot foods should be kept at
>140 F (BIII). Food preparers should

• wash their hands before and after handling leftovers (AIII);

• use clean utensils and food-preparation surfaces (AIII);

• divide leftovers into small units and store in shallow containers for quick cooling
(AII);

• refrigerate leftovers within 2 hours of cooking (AII).

• discard leftovers that were kept at room temperature for >2 hours (AIII);



Vol. 49 / No. RR-10 MMWR 51

• reheat leftovers or heat partially cooked foods to �165 F throughout before
serving (AII);

• bring leftover soups, sauces, and gravies to a rolling boil before serving (AIII); and

• follow published guidelines for cold storage of food (352 ) (AII).

Additional Food Safety Practices Appropriate for
HSCT Recipients

HSCT recipients’ diets should be restricted to decrease the risk for exposure to
foodborne infections from bacteria, yeasts, molds, viruses, and parasites (BIII). Currently,
a low microbial diet is recommended for HSCT recipients (358,359 ) (BIII). This diet should
be continued for 3 months after HSCT for autologous recipients. Allogeneic recipients
should remain on the diet until all immunosuppressive drugs (e.g., cyclosporine, steroids,
and tacrolimus) are discontinued. However, the HSCT physician should have final re-
sponsibility for determining when the diet can be discontinued safely. Only one study has
reported that dietary changes (e.g., consuming yogurt) have decreased the risk for my-
cotic infections (e.g., candidal vaginitis) (360 ) (Table 3). HSCT recipients should not eat
any raw or undercooked meat, including beef, poultry, pork, lamb, venison or other wild
game, or combination dishes containing raw or undercooked meats or sweetbreads
from these animals (e.g., sausages or casseroles) (AII). Also, HSCT recipients should not
consume raw or undercooked eggs or foods that might contain them (e.g., certain prepa-
rations of hollandaise sauce, Caesar and other salad dressings, homemade mayonnaise,
and homemade eggnog) because of the risk for infection with Salmonella enteritidis
(354 ) (AII). HSCT recipients should not consume raw or undercooked seafood (e.g.,
oysters or clams) to prevent exposure to Vibrio  species, viral gastroenteritis, and
Cryptosporidium parvum  (361–364 ) (AII).

HSCT recipients and candidates should only consume meat that is well-done when
they or their caretakers do not have direct control over food preparation (e.g., when
eating in a restaurant) (AI). To date, no evidence exists in the United States that eating
food at a fast food restaurant is riskier than eating at a conventional sit-down restaurant.
Generally, HSCT candidates undergoing conditioning therapy and HSCT recipients with
neutropenia (i.e., ANC < 1,000/ml3), GVHD, or immunosuppression should avoid expo-
sures to naturopathic medicines that might contain molds (365 ) (DIII). HSCT recipients
wishing to take naturopathic medications are advised to use them only as prescribed by
a licensed naturopathic physician working in consultation with the recipient’s transplant
and infectious disease physicians (CIII).

Travel Safety

Travel to developing countries can pose substantial risks for exposure to opportunis-
tic pathogens for HSCT recipients, particularly allogeneic recipients chronically immuno-
suppressed. HSCT recipients should not plan travel to developing countries without
consulting their physicians (AIII), and travel should not occur until the period of severe
immunosuppression has resolved. Generally, allogeneic recipients should not plan travel
to developing countries for 6–12 months after HSCT, particularly if GVHD has occurred.
Autologous recipients can travel to developing countries 3–6 months after HSCT if their
physicians agree.
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HSCT recipients should be informed regarding strategies to minimize the risk for
acquiring foodborne and waterborne infections while traveling. They should obtain
updated, detailed health information for international travelers from health organiza-
tions (366,367 ) (AIII). Generally, while traveling in developing countries, HSCT recipients
should avoid consuming the following (BIII):

• raw fruits and vegetables,

• tap water or any potentially untreated or contaminated water,

• ice made from tap water or any potentially contaminated water,

• unpasteurized milk or any unpasteurized dairy products,

• fresh fruit juices,

• food and drinks from street vendors, and

• raw or undercooked eggs.

Steaming hot foods, fruits peeled by oneself, bottled and canned processed drinks, and
hot coffee or tea are probably safe (367,368 ). Travelers should plan for treating their
drinking water while in developing countries. If bottled water is not available, boiling is
the best method of making water safe. However, if boiling water is not feasible, the
traveler should carry supplies for disinfecting water (e.g., commercially available iodine
disinfection tablets or a portable water filter) (366,368 ).

Antimicrobial prophylaxis for traveler’s diarrhea is not recommended routinely for
HSCT recipients traveling to developing countries (DIII) because traveler’s diarrhea is not
known to be more frequent or more severe among immunocompromised hosts. How-
ever, HSCT physicians who wish to provide prophylaxis to HSCT recipients who are
traveling can prescribe a fluoroquinolone (e.g., ciprofloxacin hydrochloride) or TMP-SMZ
(CIII), although resistance to TMP-SMZ is now common and resistance to fluoroquinolones
is increasing in tropical areas (Appendix). Researchers recommend using bismuth
subsalicylate to prevent traveler’s diarrhea among adults (366 ). However, no data were
found regarding safety and efficacy among HSCT recipients, and salicylates are not
recommended for use among persons aged <18 years because salicylates are associ-
ated with Reye’s syndrome (369 ).

HSCT recipients’ immunization status should be assessed and their vaccinations up-
dated as needed before travel (366 ). Influenza chemoprophylaxis with rimantadine or
amantadine can be used for immunocompromised HSCT recipients who are traveling
outside the continental United States and who could be exposed to influenza A (CIII).

HSCT RECIPIENT VACCINATIONS

Antibody titers to vaccine-preventable diseases (e.g., tetanus, polio, measles, mumps,
rubella, and encapsulated organisms) decline during the 1–4 years after allogeneic or
autologous HSCT (66,370–373 ) if the recipient is not revaccinated. Clinical relevance of
decreased antibodies to vaccine-preventable diseases among HSCT recipients is not
immediately apparent because a limited number of cases of vaccine-preventable dis-
eases are reported among U.S. recipients. However, vaccine-preventable diseases still
pose risks to the U.S. population. Additionally, evidence exists that certain vaccine-
preventable diseases (e.g., encapsulated organisms) can pose increased risk for HSCT
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recipients (66 ); therefore, HSCT recipients should be routinely revaccinated after HSCT
so that they can experience immunity to the same vaccine-preventable diseases as
others (Table 4).

HSCT center personnel have developed vaccination schedules for HSCT recipients
(374 ). One study determined that HSCT center personnel used 3–11 different vaccina-
tion schedules per vaccine (374 ); consequently, the study authors requested national
guidelines for doses and timing of vaccines after HSCT to eliminate confusion among
HSCT center personnel regarding how to vaccinate their patients. To address this need,
an interim vaccination schedule for HSCT recipients was drafted in collaboration with
partner organizations, including CDC’s Advisory Committee on Immunization Practices.
The purpose of the vaccination schedule in these guidelines is to provide guidance for
HSCT centers (Table 4). Although limited data were found regarding safety and immuno-
genicity (e.g., serologic studies of antibody titers after vaccination) among HSCT recipi-
ents, no data were found regarding vaccine efficacy among HSCT recipients (e.g., which
determine whether vaccinated HSCT recipients have decreased attack rates of disease
compared with unvaccinated HSCT recipients). Because certain HSCT recipients have
faster immune system recovery after HSCT than others, researchers have proposed
that different vaccination schedules be recommended for recipients of different types of
HSCT. However, to date, data are too limited to do so. Therefore, the same vaccination
schedule is recommended for all HSCT recipients (e.g., allogeneic, autologous, and bone
marrow, peripheral, or UCB grafts) until additional data are published. In the tables,
vaccines have only been recommended for use among HSCT recipients if evidence
exists of safety and immunogenicity for those recipients. Vaccination of family members,
household contacts, and HCWs are also recommended to minimize exposure of vaccine-
preventable diseases among HSCT recipients (Tables 5–8).

HEMATOPOIETIC STEM CELL SAFETY

With allogeneic HSCT, the life of the recipient might depend on the timely selection of
an acceptable HLA-matched donor. Only a limited number of HLA-matched donors might
be identified; hence, the transplant physician often has to accept a higher risk for trans-
mission of an infectious agent through HSCT than would be permitted for routine blood
transfusion. This section provides strategies for the HSCT physician to minimize trans-
mission of infectious diseases, whenever possible, from donors to recipients.*† Whether
to select a donor who is at risk for or who has an infectious disease transmissible by
HSCT, should be determined on a case-by-case basis (AIII) and is the final responsibility
of the HSCT physician (AIII). If the only possible donor is at risk for or known to be infected
with a bloodborne pathogen and the patient is likely to succumb rapidly from his or her
disease if an HSCT is not received, the physician must carefully weigh the risks and
benefits of using potentially infected donor cells. No person should be denied a poten-
tially life-saving HSCT procedure solely on the basis of the risk for an infectious disease.
However, HSCT physicians should avoid transplanting any infected or infectious donor
hematopoietic stem cell product unless no other stem cell product can be obtained and

*The U.S. Public Health Service is reexamining the current donor deferral recommendations
regarding risk behaviors for donors of organs, cells, tissues, xenotransplantation, and
reproductive cells and tissue, including semen, and revisions to these guidelines could
become necessary as the research evolves.

† Guidelines for screening UCB donors and their mothers are evolving and will not be addressed
in this document.
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the risk for death from not undergoing transplantation is deemed to be greater than the
risk for morbidity or death from the infection that could potentially be transmitted (DII). If
such a product is selected for use, it should be done on a case-by-case basis (375 ) and the
following should be noted in the recipient’s chart:

• knowledge and authorization of the recipient’s HSCT physician regarding the
potential for transmission of an infectious agent during HSCT, and

• advance informed consent from the recipient or recipient’s legal guardian
acknowledging the possible transmission of an infectious agent during the
transplantation (AIII).

Subsequently, the HSCT physician should include the infectious agent in the differential
diagnosis of any illness that the HSCT recipient experiences so that the infection, if
transmitted, can be diagnosed early and treated preemptively, if possible. Infectious
products (except those in which CMV seropositivity is the only evidence of
infectiousness) should be labeled as being a biohazard or as untested for biohazards, as
applicable. Tissue intended for autologous use should be labeled “For Autologous Use
Only — Use Only for (Patient’s Name).”

Preventing Transmission of Infections

from HSCT Donors to Recipients

All prospective HSCT donors should be evaluated through a physical history and
examination to determine their general state of health and whether they pose a risk for
transmitting infectious diseases to the recipient (376 ). To detect transmissible infections,
all HSCT donor collection site personnel should follow up-to-date published guidelines
and standards for donor screening (e.g., medical history), physical exam, and serologic
testing (377–383 ) (AIII). Initial donor screening and physical exam should be performed
�8 weeks before the planned donation (BIII). Donor serologic testing should be done��30
days before donation to detect potentially transmissible infections (BII); additionally, re-
searchers recommend that donors be retested �7 days before collection. If testing is
done >7 days before donation, donor screening should be repeated to ensure that no
new risk behaviors have occurred during the interval between the original screening and
the time of donation (BIII). This practice is critical because if new behavioral risk factors
have occurred, the potential donor might need to be deferred. Screening and testing
should be done on all allogeneic or syngeneic donors (AIII). Screening and testing of
autologous donors is recommended to ensure the safety of laboratory personnel and to
prevent cross contamination (BIII). If autologous donors are not tested, their autologous
units should be specially labeled and handled as if potentially infected (BIII). For donors
screened in the United States, FDA-licensed or -approved tests should be used in accor-
dance with the manufacturers’ instructions (AIII), and the donor samples should be tested
in laboratories certified by the Clinical Laboratory Improvement Amendments of 1988
(AIII).

All HSCT donors should be in good general health (376 ) (BIII). Acute or chronic illness
in the prospective donor should be investigated to determine the etiology. Generally,
persons who are ill should not be HSCT donors (DIII). A flu-like illness in a prospective
donor at the time of evaluation or between the time of evaluation and donation should
prompt evaluation of and serologic testing for infections that might pose a risk to the
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recipient (e.g., EBV, CMV, To. gondii ) (BIII). Persons with a positive serum EBV-viral capsid
antigen IgM but negative serum EBV-viral capsid antigen IgG should not serve as donors
for allogeneic T-cell–depleted HSCT, particularly for unrelated or mismatched transplants,
until their serum EBV-viral capsid antigen IgG becomes positive (DIII). Persons with acute
toxoplasmosis should not donate until the acute illness has resolved (DII); however,
physicians should be aware that persons who are asymptomatically seropositive for To.
gondii  might transmit this infection through HSCT (218 ).

Prospective donors with symptoms of active TB should be evaluated for that disease
(383 ) (BIII). Prospective donors with active TB should not donate (EIII) until the TB is well-
controlled (e.g., no longer contagious as determined by the donor’s primary physician)
after appropriate medical therapy. However, no known risk exists from transplanting
marrow from an untreated, tuberculin-positive donor who has no evidence of active
disease. Screening potential donors for TB with Mantoux skin tests (DIII) is not necessary.
Prospective HSCT donors who reside in or have traveled to areas endemic for rickettsia
or other tickborne pathogens and who are suspected of having an acute tickborne infec-
tion should be temporarily deferred as donors until infection with these pathogens is
excluded (DIII). Relevant pathogens include Rickettsia rickettsii, Babesia microti  and
other Babesia  species, Coxiella burnetii, and the Colorado tick fever virus, which are the
etiologic agents of Rocky Mountain spotted fever, babesiosis, Q fever, and Colorado tick
fever, respectively; these pathogens have been reported to be transmitted by blood
transfusion (384–388 ). Researchers recommend deferral for a past history of Q fever or
babesiosis because these infections can be chronic and the babesiosis parasite might
persist despite appropriate therapy (389 ) (CIII). Additionally, researchers have recom-
mended deferring persons with acute human ehrlichiosis (e.g., human active human
granulocytic ehrlichiosis [390 ], human monocytic ehrlichiosis, as well as any infections
from Ehrlichia ewingii ) from HSCT donation (CIII).

The medical history of the prospective HSCT donor should include the following:

• History of vaccinations (377 ) during the 4 weeks before donation (AII). If the
potential donor is unsure of vaccinations received, his or her records should be
reviewed. HSCT donation should be deferred for 4 weeks after the donor receives
any live-attenuated vaccine (e.g., rubeola [measles], mumps, rubella [German
measles], oral polio, varicella, yellow fever, and oral typhoid vaccines) (EIII). This
deferral will avoid the possibility of infusing a live infectious agent into an HSCT
recipient. HSCT donation need not be deferred for persons who have recently
received toxoid or killed (i.e., inactivated), recombinant viral, bacterial, or
rickettsial vaccines as long as the donor is asymptomatic and afebrile (389 ) (BIII).
Such vaccines include tetanus toxoid, diphtheria toxoid, hepatitis A and B,
cholera, influenza (i.e., killed intramuscular vaccine), meningococcal, paratyphoid,
pertussis, plague, polio (i.e., inactivated polio vaccine), rabies, typhoid (i.e.,
inactivated intramuscular vaccine), or typhus vaccines (389 ).

• Travel history (BIII) to determine whether the donor has ever resided in or
traveled to countries with endemic diseases that might be transmitted through
HSCT (e.g., malaria). Permanent residents of nonendemic countries who have
traveled to an area that CDC regards as endemic for malaria can be accepted as
HSCT donors if 1 year has elapsed since the donor’s departure from the endemic
area and if the donor has been free of malaria symptoms, regardless of
whether he or she received antimalarial chemoprophylaxis. Because cases of
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HSCT-transmitted malaria have been reported (391,392 ), persons who have had
malaria and received appropriate treatment should be deferred from HSCT
donation for 3 years after becoming asymptomatic. Immigrants, refugees,
citizens, or residents for �5 years of endemic countries can be accepted as HSCT
donors if 3 years have elapsed since they departed the malarious area and if they
have been free of malaria symptoms.

• History of Chagas’ disease and leishmaniasis. Persons with active Chagas’
disease or leishmaniasis should not serve as HSCT donors (DIII) because these
diseases can be transmitted by transfusion (227,229,231,393–395 ). Researchers
also recommend deferral of HSCT donation if a past history exists of either of
these diseases because the parasite can persist despite therapy (227–229,231,
389,393–395 ) (CIII).

• History of any deferral from plasma or blood donation. The reason for such a
deferral (376 ) and whether it was based on a reported infectious disease or
behavioral or other risk factor should be investigated (BIII).

• History of viral hepatitis. A person with a history of viral hepatitis after his or her
eleventh birthday should be excluded from HSCT donation (BIII).

• History of blood product transfusion, solid organ transplantation, or transplanta-
tion of tissue within the last 12 months (BIII). Such persons should be excluded
from HSCT donation (DIII). Xenotransplant product recipients and their close
contacts should be indefinitely deferred from donating any blood products,
including hematopoietic stem cells, whole blood, or other blood components
including plasma, leukocytes, and tissues (396 ) (AIII). Close contacts to be
deferred from donations include persons who have engaged repeatedly in
activities that could result in an intimate exchange of body fluids with a
xenotransplantation product recipient. Such close contacts could include sexual
partners, household members who share razors or toothbrushes, and HCWs or
laboratory personnel with repeated percutaneous, mucosal, or other direct
exposures.

• History of risk factors for classic Creutzfeldt-Jakob disease (CJD), including any
blood relative with Creutzfeldt-Jakob disease, receipt of a human pituitary-
derived growth hormone or receipt of a corneal or dura mater graft (383,397–
399 ) (BIII). Potential HSCT donors should also be screened for new variant
Creutzfeldt-Jakob Disease (nvCJD) risk factors, including a history of cumulative
travel or residence in the United Kingdom for �6 months during 1980–1996 or
receipt of injectable bovine insulin since 1980, unless the product was not
manufactured since 1980 from cattle in the United Kingdom (398 ) (BIII). The
clinical latency period for iatrogenic, classic CJD can be >30 years (398 ), and
transmission of classic CJD by blood products is highly unlikely (398 ). Although
no classic or nvCJD has ever been reported among HSCT recipients, persons with
a history of classic or nvCJD risk factors should be excluded from donation for
unrelated HSCT (DIII) if a choice exists between two otherwise equally suitable
donors. The risk for transmitting classic or nvCJD from an HSCT donor to a
recipient is unknown, but researchers believe that persons with nvCJD risk
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factors could be at higher risk for transmitting nvCJD to HSCT recipients than
persons with classic CJD risk factors.

• Past medical history that indicates the donor has clinical evidence of or is at high
risk for acquiring a bloodborne infection (e.g., HIV-1 or -2, human T-lymphotropic
virus [HTLV]-I or -II, hepatitis C, or hepatitis B) (381,383 ), including

— men who have had sex with another man during the preceding 5 years
(381,383 ) (BIII);

— persons who report nonmedical intravenous, intramuscular, or subcutane-
ous injection of drugs during the preceding 5 years (381 ) (BIII);

— persons with hemophilia or related clotting disorders who have received
human-derived clotting factor concentrates (381 ) (BIII);

— persons who have engaged in sex in exchange for money or drugs during
the preceding 5 years (381 ) (BIII);

— persons who have had sex during the preceding 12 months with any
person described previously (381 ) or with a person known or suspected to
have HIV (381 ) or hepatitis B infections (BIII);

— persons who have been exposed during the preceding 12 months to known
or suspected HIV, hepatitis B- or C-infected blood through percutaneous
inoculation or through contact with an open wound, nonintact skin, or
mucous membrane (381 ) (BIII);

— inmates of correctional systems (379–381 ) and persons who have been
incarcerated for >72 consecutive hours during the previous 12 months
(BIII);

— persons who have had or have been treated for syphilis or gonorrhea
during the preceding 12 months (376,379,380 ) (BIII); and

— persons who within 12 months have undergone tattooing, acupuncture, ear
or body piercing (380,400,401 ) in which shared instruments are known to
have been used (BIII) or other nonsterile conditions existed.

Persons reporting any of these past medical histories should be excluded from donation
(DIII).

The following serologic tests should be performed for each prospective donor:

• HIV-1 antigen, anti-HIV-1 and -2, anti-HTLV-I and -II, hepatitis B surface antigen,
total antihepatitis B core antigen, antihepatitis C, anti-CMV, and a serologic test for
syphilis (376,379,380,383 ) (AIII). Potential donors who have repeatedly reactive
screening tests for HIV-1 antigen, anti-HIV-1 or -2, anti-HTLV-I or -II, antihepatitis
C, hepatitis B surface antigen, or antihepatitis B core antigen should be excluded
as HSCT donors (381 ) (EII). Persons who refuse infectious disease testing should
also be excluded as HSCT donors (381 ) (EIII).

• Investigational nucleic acid tests to detect hepatitis C virus RNA and HIV RNA are
currently being used in the United States to screen blood donors and could be
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used for screening HSCT donors. If nucleic acid tests are approved by FDA, these
tests should be incorporated into routine screening regimens for HSCT donors.
When nucleic acid testing is done for HIV and hepatitis C investigationally, a
positive result should exclude the potential donor.

All infectious disease testing and results should be reported to the HSCT physician
before the candidate’s conditioning regimen begins (381 ) (AIII). Bone marrow should be
collected using sterile technique in a medically acceptable setting and according to
standard operating procedures (AIII).

HSCT transplant center personnel should keep accurate records of all HSCT received
and the disposition of each sample obtained (381 ). These tracking records must be
separate from patients’ medical records (e.g., in a log book) so that this information is
easily obtainable. Recorded information should include the donor identification number,
name of procurement of distribution center supplying the HSCT, recipient-identifying
information, name of recipient’s physician, and dates of a) receipt by the HSCT center
and b) either transplantation to the recipient or further distribution (381 ) (AIII). All cen-
ters for donation, transplantation, or collection of hematopoietic stem cells should keep
records of donor screening and testing, and HSCT harvesting, processing, testing,
cryopreservation, storage, and infusion or disposal of each aliquot of donated hemato-
poietic progenitor cells for �10 years after the date of implantation, transplantation,
infusion, or transfer of the product (378 ) (AIII). However, if that date is not known, records
should be retained �10 years after the product’s distribution, disposition, or expiration,
whichever is latest.

Pediatric Donors

Children aged >18 months who are born to mothers with or at risk for HIV infection,
who have not been breast-fed during the past 12 months, and whose HIV antibody tests,
physical examination, and medical records do not indicate evidence of HIV infection can
be accepted as donors (381 ) (BIII). Children aged <18 months who are born to mothers
with or at risk for HIV infection and who have not been breast-fed by an HIV-infected
woman during the past 12 months can be accepted as donors only if HIV infection has
been excluded according to established criteria (402 ) (BIII). Children who have been
breast-fed by an HIV-infected woman during the past 12 months should be excluded as
stem cell donors regardless of HIV infection status (AIII). The mother and, if possible, the
father of all pediatric stem-cell donors who are at risk for perinatal transmission of HIV
and other bloodborne infections, should be interviewed by a health-care professional
competent to elicit information regarding risk factors for possible bloodborne infection in
the potential pediatric donor (AIII). Children who meet any of the adult donor exclusion
criteria should not become HSCT donors (381 ) (EIII).

Preventing Infection from Extraneous

Contamination of Donated Units

Personnel of donation, collection, or transplantation centers, cell-processing labora-
tories, and courier services should follow current standards for detecting and preventing
extrinsic bacterial and fungal contamination of collected stem cell units at the collection
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site, during processing and transportation, and at the transplant center (376 ) (AIII). Qual-
ity improvement programs and procedure manuals of collection centers, cell-processing
laboratories, and transplant programs should include strategies for preventing
transplant-associated infections. For example, collection centers should use aseptic tech-
niques when collecting marrow, peripheral blood, and UCB hematopoietic stem cells
(376,378 ) (AIII). Whenever possible, closed systems should be used for pooling hemato-
poietic stem cells during a collection procedure (BIII) because higher rates of microbial
contamination seen in marrow harvests versus blood stem cell collections can be caused
by use of open collecting systems (375,403,404 ). The highest risk for extraneous micro-
bial contamination of hematopoietic stem cells occurs during extensive manipulation
and processing in the laboratory (404,405 ). Potential sources include unprotected hands
and laboratory equipment and freezers (406 ), particularly the liquid phases of liquid
nitrogen freezers (407 ). Therefore, stem cell processing should be performed according
to current standards (378 ) using approved manufacturing practices (AIII). Hematopoi-
etic stem cell units thawed in a water bath should be enclosed in a second bag (i.e.,
double-bagged technique) to prevent contamination of the ports or caps from unsterile
bath water (407 ) (BIII). Additionally, water baths should be cleaned routinely (BIII) and
certain researchers have proposed that the bath contain sterile water (407 ) (CIII). Re-
searchers also report sterilizing liquid nitrogen freezers before initial use for hematopoi-
etic stem cell storage (407 ) until fungal and bacterial cultures are negative (CIII).

Cell-processing laboratory personnel should implement programs to detect extrinsic
bacterial or fungal contamination of collected stem cell units, ideally before transplanta-
tion (AIII). Although repeated cultures are costly (408 ), donated hematopoietic stem cells
should be cultured for aerobic bacteria and fungi �1 times during initial processing and
freezing (BIII). Researchers also have proposed adding anaerobic bacterial cultures and
culturing twice, once at the end of processing, and once after thawing just before use
(407 ) (CIII). If bacterial culture results are positive, antibiotic-susceptibility tests should
be performed (BIII). Results of cultures and antibiotic-susceptibility tests should be pro-
vided to the transplant physician before release of a cryopreserved marrow or blood
stem cell unit, and as soon as feasible for transplants infused before completion of cul-
ture incubation (BIII).

Collection center, cell-processing laboratory, and transplant program personnel should
maintain active surveillance of infections among persons who have received hematopoi-
etic stem cells from those facilities to collect data regarding the number of infections after
HSCT that might have been caused by exogenous contamination of donor stem cells
(BIII) because this type of infection has been reported (405 ).

In Utero or Fetal HSCT

No national standards exist for in utero or fetal HSCT, and the overall risks for trans-
mitting infections to a fetus through HSCT (409,410 ) have not been determined. How-
ever, in addition to precautions appropriate for adult recipients, physicians performing in
utero or fetal HSCT are advised to evaluate potential donors for evidence of active
infectious diseases that could cause serious congenital infections (e.g., rubella, varicella,
CMV, syphilis, or To. gondii ) in the fetus (CIII).
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TABLE 1. Evidence-based rating system used to determine strength of recom-
mendations

Category Definition Recommendation

A Strong evidence for efficacy and substantial clinical benefit Strongly recommended

B Strong or moderate evidence for efficacy, but only limited clinical Generally recommended
benefit

C Insufficient evidence for efficacy; or efficacy does not outweigh Optional
possible adverse consequences (e.g., drug toxicity or interactions)
or cost of chemoprophylaxis or alternative approaches

D Moderate evidence against efficacy or for adverse outcome Generally not recommended

E Strong evidence against efficacy or of adverse outcome Never recommended

Source: Adapted from CDC. 1999 USPHS/IDSA guidelines for the prevention of opportunistic infections in persons
infected with human immunodeficiency virus. MMWR 1999;48(RR-10):1–66.

TABLE 2. Evidence-based rating system used to determine quality of evidence
supporting recommendation

Category Definition

I Evidence from at least one well-executed randomized, controlled trial

II Evidence from at least one well-designed clinical trial without randomization; cohort or case-
controlled analytic studies (preferably from more than one center); multiple time-series studies; or
dramatic results from uncontrolled experiments

III Evidence from opinions of respected authorities based on clinical experience, descriptive studies,
or reports of expert committees

Source: Adapted from CDC. 1999 USPHS/IDSA guidelines for the prevention of opportunistic infections in persons
infected with human immunodeficiency virus. MMWR 1999;48(RR-10):1–66.
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TABLE 3. Foods that pose a high risk for hematopoietic stem cell transplant
(HSCT) recipients and safer substitutions

Foods That Pose a High Risk Safer Substitutions

Raw and undercooked eggs* and foods containing them Pasteurized or hard boiled eggs
(e.g., french toast, omelettes, salad dressings, egg nog,
and puddings)

Unpasteurized dairy products (e.g., milk, cheese, Pasteurized dairy products
cream, butter, and yogurt)

Fresh-squeezed, unpasteurized fruit and vegetable juices Pasteurized juices

Unpasteurized cheeses or cheeses containing molds Pasteurized cheeses

Undercooked or raw poultry, meats, fish, and seafood Cooked poultry, well-done meats,
cooked fish, and seafood

Vegetable sprouts (e.g., alfalfa, bean, and other seed Should be avoided
sprouts)†

Raw fruits with a rough texture (e.g., raspberries)§ Should be avoided

Smooth raw fruits Should be washed under running
water, peeled, or cooked

Unwashed raw vegetables¶ Should be washed under running
water, peeled, or cooked

Undercooked or raw tofu Cooked tofu (i.e., cut into �1-inch cubes
and boiled for �5 minutes in water or
broth before eating or using in recipes)

Raw or unpasteurized honey Should be avoided

Deli meats, hot dogs, and processed meats** Should be avoided unless further cooked

Raw, uncooked grain products Cooked grain products including bread,
cooked, and ready-to-eat cold  cereal,
pretzels, popcorn, potato chips, corn
chips, tortilla chips, cooked pasta, and rice

Maté tea†† Should be avoided

All moldy and outdated food products Should be avoided

Unpasteurized beer (e.g., home-brewed and certain Pasteurized beer (i.e., retail
microbrewery beer) bottled or canned, or draft beer

that has been pasteurized after
fermentation)

Raw, uncooked brewers yeast Should be avoided; HSCT recipients
should avoid any  contact with raw yeast
(e.g., they should not make bread products
themselves)

Unroasted raw nuts Cooked nuts

Roasted nuts in the shell Canned or bottled roasted nuts or
nuts in baked products

* Source: CDC. Outbreaks of Salmonella  serotype enteritidis infection associated with consumption of raw shell
eggs—United States, 1994–1995. MMWR 1996; 45(34):737–42.

† Source: Taormina PJ, Beuchat LR, Slutsker L. Infections associated with eating seed sprouts: an international
concern. Emerg Infect Dis 1999;5(5):626–34.

§ Source: Herwaldt BL, Ackers ML. Outbreak in 1996 of cyclosporiasis associated with imported raspberries. New
Engl J Med 1997;336(22):1548–56.

¶ Source: CDC. Foodborne outbreak of cryptosporidiosis—Spokane, Washington, 1997. MMWR 1998;47(27):565–7.
** Source: CDC. Update: multistate outbreak of listeriosis—United States, 1998–1999. MMWR 1999;47(51):1117–8.
†† Source: Kusminsky G, Dictar M, Arduino S, Zylberman M, Sanchez Avalos JC. Do not drink Maté: an additional

source of infection in South American neutropenic patients. Bone Marrow Transplant 1996;17(1):127.
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Hepatitis A†

Influenza§ ¶

Polio**

Measles-mumps-rubella††

Rotavirus§§

Varicella¶¶

BII

AI

AI

AI

AI

EII

AIII

Routine vaccination is recommended for persons at increased risk
for hepatitis A or its adverse consequences (e.g., persons with
chronic liver disease or persons traveling to hepatitis A-endemic
countries) and for children aged �24 months living in areas with
consistently elevated hepatitis A incidence.†

Household contacts — Vaccination is strongly recommended during
each influenza season (i.e., October–May) beginning in the season
before the transplant and continuing to �24 months after HSCT. All
household contacts of immunocompromised HSCT recipients
should be vaccinated annually as long as these conditions persist.
HCWs and home caregivers — Annual vaccination is strongly
recommended during each influenza season.

Vaccination is not routinely recommended for adults but should be
administered when polio vaccination is indicated according to
published Advisory Committee on Immunization Practices
guidelines; when polio vaccine is administered, inactivated polio
vaccine should be used.

Vaccination is recommended for all persons who are aged �12
months and who are not pregnant or immunocompromised.

Contraindicated because intussusception has been reported among
infants during the first 1–2 weeks after rotavirus vaccination with
substantially increased frequency.

Vaccination should be administered to all susceptible HCWs,
household contacts, and family members who are aged �12 months
and who are not pregnant or immunocompromised. When varicella
vaccination is administered to persons aged �13 years, 2 doses
are required, administered 4–8 weeks apart.

Table 5. Vaccinations for family, close contacts, and health-care workers (HCWs)
of hematopoietic stem cell transplantation (HSCT) recipients*

Vaccine Recommendations for use Rating

* This vaccination schedule refers only to vaccine-preventable diseases that are spread person-to-person.
† Source: CDC. Prevention of hepatitis A through active or passive immunization: recommendations of the Advisory

Committee on Immunization Practices (ACIP). MMWR 1999;48(No. RR-12):1–37.
§ Children aged <9 years receiving influenza vaccination for the first time require 2 doses. Children aged �12 years

should receive only split-virus influenza vaccine. Persons aged >12 years can receive whole- or split-virus
vaccine (Sources: CDC. Prevention and control of influenza: recommendations of the Advisory Committee on
Immunization Practices [ACIP]. MMWR 2000;49[No. RR-3]:1–38; and CDC. Immunization of health care workers:
recommendations of the Advisory Committee on Immunization Practices [ACIP] and the Hospital Infection Control
Practices Advisory Committee. MMWR 1997;46[No. RR-18]:1–42).

¶ If HCWs, family members, or other close contacts of HSCT recipients receive influenza vaccination during an
influenza A outbreak, they should also receive amantadine or rimantadine chemoprophylaxis for 2 weeks after the
influenza vaccination (BI) while the vaccinee develops an immunologic response to the vaccine. However, if a
nosocomial outbreak occurs with an influenza A strain that is not contained in the available influenza vaccine,
HCWs, family members, and other close contacts of HSCT recipients and candidates should be administered
influenza A chemoprophylaxis with amantadine or rimantadine until the end of the outbreak (Source: CDC.
Prevention and control of influenza: recommendations of the Advisory Committee on Immunization Practices
[ACIP]. MMWR 2000;49[No. RR-3]:1–38) (BIII). HCWs, family members, or other close contacts can be offered a
neuroaminidase inhibitor (e.g., zanamivir or oseltamivir) using the same strategies outlined previously, if one or
more of the following exists: a) rimantadine or amantadine cannot be tolerated; b) the outbreak strain of influenza
A is amantadine- or rimantadine-resistant; or c) the outbreak strain is influenza B (Sources: Monto AS, Robinson
DP, Herlocher ML, Hinson JM Jr, Elliott MJ, Crisp A. Zanamivir in the prevention of influenza among healthy
adults: a randomized controlled trial. JAMA 1999;282[1]:31–5; Hayden FG, Atmar RL, Schilling M, et al. Use of the
selective oral neuraminidase inhibitor oseltamivir to prevent influenza. New Engl J Med 1999;341[18]:1336–43;
Hayden FG, Gubareva L, Klein T, et al. Inhaled zanamivir for preventing transmission of influenza in families
[Abstract LB-2]. In: Final program, abstracts and exhibits addendum, 38th Interscience Conference on Antimicro-
bial Agents and Chemotherapy. Washington, DC: American Society for Microbiology, 1991:1; and CDC. Neuramini-
dase inhibitors for treatment of influenza A and B infections. MMWR 1999;48[No. RR-14]:1–10) (BI). Zanamivir can
be administered to persons aged �12 years, and oseltamivir can be administered to persons aged �18 years.

** Caution: Vaccine-strain polio virus in oral polio vaccine can be transmitted person-to-person; therefore, oral
polio vaccine administration is contraindicated among household contacts of immunocompromised persons. If
oral polio vaccine is inadvertently administered to a household contact of an HSCT recipient, ACIP’s and the
American Academy of Pediatrics’ recommendations should be followed to minimize close contact with the
immunocompromised person for 4–6 weeks after vaccination (Sources: American Academy of Pediatrics.
Poliovirus infections. In: Pickering LK, ed. 2000 red book: report of the Committee on Infectious Diseases. 25th ed.
Elk Grove Village, IL: American Academy of Pediatrics, 2000:465–70; CDC. Immunization of health care workers:
recommendations of the Advisory Committee on Immunization Practices (ACIP) and the Hospital Infection Control
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Practices Advisory Committee. MMWR 1997;46[No. RR-18]:1–42; and CDC. Poliomyelitis prevention in the United
States: introduction of a sequential vaccination schedule of inactivated poliovirus vaccine followed by oral
poliovirus vaccine; recommendations of the Advisory Committee on Immunization Practices [ACIP]. MMWR
1997;46[No. RR-3]:1–25). Although vaccine-associated paralytic poliomyelitis has not been reported among HSCT
recipients after exposure to household contacts inadvertently vaccinated with oral polio vaccine, inactivated
polio vaccine should be used among family members, close contacts, and HCWs to avoid person-to-person
transmission of vaccine-strain polio virus (Source: CDC. Poliomyelitis prevention in the United States: introduc-
tion of a sequential vaccination schedule of inactivated poliovirus vaccine followed by oral poliovirus vaccine;
recommendations of the Advisory Committee on Immunization Practices [ACIP]. MMWR 1997;46[No. RR-3]:1–25).

†† No evidence exists that live-attenuated vaccine-strain viruses in measles-mumps-rubella vaccine have ever
been transmitted from person-to-person, except rubella vaccine virus from a nursing mother to her infant
(Source: CDC. Measles, mumps, and rubella—vaccine use and strategies for elimination of measles, rubella, and
congenital rubella syndrome and control of mumps: recommendations of the Advisory Committee on Immuniza-
tion Practices [ACIP]. MMWR 1998;47[No. RR-8]:1–48).

** HCWs, family members, close contacts and visitors who do not have a documented history of varicella-zoster
infection or who are seronegative should receive this vaccination before being allowed to visit or have direct
contact with an HSCT recipient (AIII). Ideally, varicella-zoster–susceptible HCWs, family members, household
contacts, and potential visitors of immunocompromised HSCT recipients should be vaccinated as soon as the
decision to perform an HSCT is made. The vaccination dose or doses should be completed �4 weeks before the
conditioning regimen begins or �6 weeks (42 days) before contact with the HSCT recipient is planned (BIII). If a
varicella vaccinee develops a postvaccination rash within 42 days of vaccination, the vaccinee should avoid
contact with HSCT recipients until all rash lesions are crusted or the rash has resolved (Sources: CDC.
Prevention of varicella: recommendations of the Advisory Committee on Immunization Practices [ACIP]. MMWR
1996;45[No. RR-11]:1–36; and CDC. Immunization of health care workers: recommendations of the Advisory
Committee on Immunization Practices [ACIP] and the Hospital Infection Control Practices Advisory Committee.
MMWR 1997;46[No. RR-18]:1–42).

Table 5. (Continued ) Vaccinations for family, close contacts, and health-care
workers (HCWs) of hematopoietic stem cell transplantation (HSCT) recipients*
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Bacillus of Calmette and
Guérin (live-attenuated
vaccine)

Cholera

Hepatitis A

Japanese B encephalitis

Lyme disease

Meningococcal vaccine

Plague

Polio (inactivated polio
vaccine only)

Rabies

Typhoid, oral (live-
attenuated vaccine)

Typhoid (intramuscular)

Yellow fever (live-
attenuated vaccine)

Use of live-attenuated vaccine is contraindicated among HSCT
recipients at <24 months after HSCT and among all persons
who are immunocompromised.* No data were found regarding
use among HSCT recipients.

Vaccination is not indicated. No data were found regarding
safety and immunogenicity among HSCT recipients.†

No data were found regarding immunogenicity, safety, or
efficacy of hepatitis A vaccine among HSCT recipients;
therefore, intramuscular immunoglobulin use is preferred for
hepatitis A prophylaxis among HSCT recipients. However,
administration of intramuscular immunoglobulin does not
replace avoidance behaviors (e.g., careful selection of food
and water).§ Researchers recommend that hepatitis A
vaccination be evaluated for investigational use among HSCT
recipients aged �24 months; however, no recommendation can
be made because of limited data.

No data were found regarding safety, immunogenicity, or
efficacy among HSCT recipients.¶

No data were found regarding safety, immunogenicity, or
efficacy among HSCT recipients.

Vaccine should be administered to HSCT recipients traveling
to endemic areas or to areas experiencing outbreaks.**
However, meningococcal vaccine immunogenicity and
efficacy have not been studied among HSCT recipients.

No data were found regarding safety, immunogenicity, or
efficacy among HSCT recipients.††

Booster dose can be administered as indicated.§§

Researchers recommend that administration of a preexposure
series be evaluated for persons at �12 months after HSCT if
they anticipate travel to endemic areas.¶¶ However, no data
were found regarding safety, immunogenicity, or efficacy
among HSCT recipients.

Use of oral typhoid vaccine (live-attenuated strain) is
contraindicated among HSCT recipients at <24 months after
HSCT and among those who are immunocompromised.*** No
data were found regarding safety, immunogenicity, or efficacy
among HSCT recipients.

No data were found regarding safety, immunogenicity, or
efficacy among HSCT recipients.

Use of live-attenuated vaccine is contraindicated among HSCT
recipients at <24 months after HSCT and among all
immunocompromised persons.††† No data were found
regarding safety, immunogenicity, or efficacy among HSCT
recipients.

EIII

DIII

Not rated because
of limited data

Not rated because
of limited data

Not rated because
of limited data

Not rated because
of limited data

Not rated because
of limited data

CIII

Not rated because
of limited data

EIII

Not rated because
of limited data

EIII

TABLE 6. Vaccinations for hematopoietic stem cell transplant (HSCT) recipients
traveling to areas endemic for selected vaccine-preventable diseases

Vaccine Recommendations for use Rating

* Source: CDC. Role of BCG [Bacillus of Calmette and Guérin] vaccine in the prevention and control of tubercu-
losis in the United States: a joint statement by the Advisory Council for the Elimination of Tuberculosis and the
Advisory Committee on Immunization Practices. MMWR 1996;45(No. RR-4):1–18.

† Source: CDC. Recommendations of the Immunization Practices Advisory Committee: cholera vaccine. MMWR
1988;37(40):617–8; 623–4.

§ Source: CDC. Prevention of hepatitis A through active or passive immunization: recommendations of the
Advisory Committee on Immunization Practices (ACIP). MMWR 1999;48(No. RR-12):1–37.

¶ Source: CDC. Inactivated Japanese encephalitis virus vaccine: recommendations of the Advisory Committee on
Immunization Practices (ACIP). MMWR 1993;42(No. RR-1):1–15.

** Source: CDC. Control and prevention of meningococcal disease and control and prevention of serogroup C
meningococcal disease: evaluation and management of suspected outbreaks. MMWR 1997;46(No. RR-5):1–21.
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TABLE 6. (Continued ) Vaccinations for hematopoietic stem cell transplant
(HSCT) recipients traveling to areas endemic for selected vaccine-preventable
diseases

†† Source: CDC. Prevention of plague: recommendations of the Advisory Committee on Immunization Practices
(ACIP). MMWR 1996;45(No. RR-14):1–15.

§§ Source: CDC. Poliomyelitis prevention in the United States: introduction of a sequential vaccination schedule of
inactivated poliovirus vaccine followed by oral poliovirus vaccine; recommendations of the Advisory Commit-
tee on Immunization Practices (ACIP). MMWR 1997;46(No. RR-3):1–25.

¶¶ Source: CDC. Human rabies prevention—United States, 1999: recommendations of the Advisory Committee on
Immunization Practices (ACIP) MMWR 1999;48(No. RR-1):1–21; published erratum, MMWR 1999;48(1):16.

*** Source: CDC. Typhoid immunization: recommendations of the Advisory Committee on Immunization Practices
(ACIP). MMWR 1994;43(No. RR-14):1–7.

††† Source: CDC. Yellow fever vaccine: recommendations of the Immunization Practices Advisory Committee
(ACIP). MMWR 90;39(No. RR-6):1–6.

Additional Note: Specific advice for international travelers, including information regarding endemic diseases by
country, is available through CDC’s automated travelers’ hotline at (404) 332-4559; by facsimile at (404) 335-4565;
on the Internet at <http://www.cdc.gov>; and by file transfer protocol at <ftp.cdc.gov>.

http://www.cdc.gov/
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DI

CIII

CIII

CIII

Not rated
because of
limited data

CIII

AII

BIII

CIII

Cytomegalovirus immunoglobulin

Hepatitis B immunoglobulin

Human rabies immunoglobulin

Respiratory syncytial virus
immunoglobulin¶

Respiratory syncytial virus
monoclonal antibody

Tetanus immunoglobulin

Varicella-zoster immunoglobulin¶¶

Intramuscular immunoglobulin

Intravenous immunoglobulin¶¶¶

Not recommended for prophylaxis among HSCT recipients
because of its lack of efficacy.*

Immunocompromised persons who have percutaneous or
permucosal exposure to hepatitis B virus should receive 2
doses administered 1 month apart. For immunocompetent
persons, the need for postexposure prophylaxis depends on
the vaccination history and antibody to hepatitis B surface
antigen response status of the exposed person.†

Should be administered with rabies vaccine at anytime
after HSCT as indicated for postexposure rabies prophy-
laxis. Existing Advisory Committee on Immunization
Practices guidelines for postexposure should be followed,
with 5 doses of rabies vaccine administered on days 0, 3,
7, 14, and 28 postexposure.§

Because of high rates of case fatality from respiratory
syncytial virus pneumonia among HSCT recipients, HSCT
physicians can administer HSCT recipients with upper or
lower respiratory infection preemptive therapy with a high
titer of neutralizing antibodies to prevent severe disease
and death until controlled trials can be performed.**

Physicians can use respiratory syncytial virus monoclonal
antibody†† investigationally as preemptive therapy
(Appendix).

Postexposure vaccination should be administered with or
without tetanus immunoglobulin as indicated for tetanus
exposure§§ that occurs anytime after HSCT.

Ideally, should be administered to HSCT recipients �96
hours after close contact with a person with varicella or
shingles if the HSCT recipient is at a) <24 months after
HSCT or b) �24 months after HSCT and still
immunocompromised. Administration can extend the
varicella incubation period from 10–21 days to 10–28 days.
If the HSCT recipient experiences a varicella-zoster virus-
like rash after contact with or exposure to a person with
varicella or herpes zoster, antiviral drug therapy should be
administered until �2 days after all lesions have
crusted.***

Should be administered to hepatitis A-susceptible HSCT
recipients who anticipate hepatitis A exposure, (e.g., during
travel to endemic areas) and for postexposure prophylaxis
as indicated.††† Should also be administered after measles
exposure among HSCT recipients who were not vaccinated
against measles after HSCT.§§§

Can be administered to HSCT recipients with severe
hypogammaglobulinemia (immunoglobulin G < 400 mg/dl)
�100 days after HSCT to prevent bacterial infections****
(Appendix).

TABLE 7. Use of passive immunization for hematopoietic stem cell transplant
(HSCT) recipients exposed to vaccine-preventable diseases

Preparation Recommendations for Use Rating

* Source: Boeckh M, Bowden R. Cytomegalovirus infection in marrow transplantation. In: Buckner CD, ed.
Technical and biological components of marrow transplantation. Boston, MA: Kluwer Academic Publishers,
1995:97–136.

† Source: CDC. Immunization of health care workers: recommendations of the Advisory Committee on Immuni-
zation Practices (ACIP) and the Hospital Infection Control Practices Advisory Committee. MMWR 1997;46(No.
RR-18):1–42.

§ Sources: American Academy of Pediatrics. Rabies. In: Pickering LK, ed. 2000 red book: report of the
Committee on Infectious Diseases. 25th ed. Elk Grove Village, IL: American Academy of Pediatrics;2000:475–
82; and CDC. Human rabies prevention—United States, 1999: recommendations of the Advisory Committee on
Immunization Practices (ACIP) MMWR 1999;48(No. RR-1):1–21; published erratum, MMWR 1999;48(1):16.
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¶ Researchers recommend substituting respiratory syncytial virus immunoglobulin for intravenous immunoglo-
bulin for HSCT recipients on replacement intravenous immunoglobulin therapy during respiratory syncytial
virus season (i.e., November–April) (Source: American Academy of Pediatrics. Respiratory syncytial virus.
In: Pickering LK, ed. 2000 red book: report of the Committee on Infectious Diseases. 25th ed. Elk Grove Village,
IL: American Academy of Pediatrics;2000:483–7) (CIII). However, no data were found demonstrating safety and
efficacy of respiratory syncytial virus immunoglobulin use among HSCT recipients.

§§ Source: CDC. Diphtheria, tetanus, and pertussis: recommendations of vaccine use and other prevention
measures; recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR 1991;40(No.
RR-10):1–28.

¶¶ If intravenous immunoglobulin replacement therapy (>250 mg/kg) has been administered <2 weeks before
varicella or zoster rash exposure, varicella-zoster immunoglobulin administration is probably not required.
Varicella-zoster immunoglobulin is distributed by the American Red Cross, except in Massachusetts, where it
is distributed by the Massachusetts Public Health Biologic Laboratories (now a unit of the University of
Massachusetts) (Source: CDC. Prevention of varicella: recommendations of the Advisory Committee on
Immunization Practices [ACIP]. MMWR 1996;45[No. RR-11]:1–36).

*** Source: CDC. Prevention of varicella: recommendations of the Advisory Committee on Immunization Practices
(ACIP). MMWR 1996;45(No. RR-11):1–36.

††† Source: CDC. Prevention of hepatitis A through active or passive immunization: recommendations of the
Advisory Committee on Immunization Practices (ACIP). MMWR 1999;48(No. RR-12):1–37.

§§§ Sources: CDC. Measles, mumps, and rubella—vaccine use and strategies for elimination of measles, rubella,
and congenital rubella syndrome and control of mumps: recommendations of the Advisory Committee on
Immunization Practices (ACIP). MMWR 1998;47(No. RR-8):1–48; and Eibl MM, Wedgwood RJ. Intravenous
immunoglobulin: a review. Immunodeficiency Reviews 1989;1:1–42.

¶¶¶ When administered, serum immunoglobulin G levels should be monitored regularly (e.g., every 2 weeks).
**** Sources: Antman KH, Rowlings PA, Vaughn WP, et al. High-dose chemotherapy with autologous hematopoietic

stem cell support for breast cancer in North America. J Clin Oncol 1997;15(5):1870–9; and Wolff SN, Fay JW,
Herzig RH, et al. High-dose weekly intravenous immunoglobulin to prevent infections in patients undergoing
autologous bone marrow transplantation or severe myelosuppressive therapy. Ann Intern Med
1993;118(12):937–42.

Additional Notes: Intravenous immunoglobulin can be obtained from the American Red Cross Blood Services,
although shortages occasionally occur. Physicians who have difficulty obtaining urgently needed intravenous
immunoglobulin and other immunoglobulin products are advised to contact any of the following:

• American Red Cross Customer Service Center, (800) 261-5772;
• Alpha Therapeutic Corporation, (800) 421-0008;
• Baxter Healthcare Corporation, (847) 940-5955;
• Bayer Pharmaceutical Division, (800) 288-8370;
• Aventis Behring Customer Support, (800) 683-1288;
• Novartis Pharmaceuticals Corporation, (973) 781-8300, or the Intravenous Immunoglobulin Emergency Hotline,

(888) 234-2520; or
• Immune Deficiency Foundation, (800) 296-4433.

Physicians who are unable to obtain intravenous immunoglobulin for a licensed indication from one of these sources
should contact the Product Shortage Officer at the Food and Drug Administration’s Center for Biologics Evaluation
and Research, Office of Compliance, (301) 827-6220, for assistance. Patients with immunoglobulin E anti-
immunoglobulin A antibodies are at high risk for experiencing anaphylaxis from immunoglobulin administration
(Source: Burks AW, Sampson HA, Buckley RH. Anaphylactic reactions after gamma globulin administration in
patients with hypogammaglobulinemia. New Engl J Med 1986;314[9]:560–4). Therefore, persons with immunoglobu-
lin A deficiency should not be administered standard immunoglobulin preparations (DIII; BIII). However, researchers
report that use of immunoglobulin A-depleted immunoglobulin preparations can be used with caution in these
persons (Sources: Burks AW, Sampson HA, Buckley RH. Anaphylactic reactions after gamma globulin administra-
tion in patients with hypogammaglobulinemia. New Engl J Med 1986;314[9]:560–4; Siberry GK, Iannone R, eds.
Harriet Lane handbook: a manual for pediatric house officers. 15th ed.; St. Louis, MO: Mosby, Inc., 2000:339;739; and
Stiehm ER. Human intravenous immunoglobulin in primary and secondary antibody deficiencies [Review]. Pediatr
Infect Dis J 1997;16[7]:696–707).

TABLE 7. (Continued ) Use of passive immunization for hematopoietic stem cell
transplant (HSCT) recipients exposed to vaccine-preventable diseases
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Diphtheria toxoid-tetanus
toxoid-pertussis vaccine

Diphtheria toxoid-tetanus
toxoid-pertussis vaccine–
Haemophilus influenzae
type b

Tetanus-diphtheria toxoid
(adult) and
Diphtheria-tetanus toxoid
(pediatric)

Haemophilus influenzae
type b

Haemophilus influenzae
type b-Hepatitis B

Inactivated polio vaccine

Measles-mumps-rubella
Measles-rubella
Mumps-rubella
Measles
Mumps
Rubella

Varicella

Hepatitis A

Hepatitis B

Influenza

Japanese encephalitis

Tripedia®

Infanrix®

Acel-Imune®

Certiva®

Tetramune®

DTP/ACTHib®

TriHibit®

Generic

ACTHib®

HibTiter®

PedvaxHIB®

OmniHIB®

COMVAX®

IPOL®

M-M-R II®
M-R-Vax II®
Biavax II®

Attenuvax®

Mumpsvax®

Meruvax II®

Varivax®

Vaqta®

Havix®

Engerix-B®

Recombivax B®

Fluzone®

Fluvirin®

Flu-Shield®

Fluogen®

JE-VAX

Aventis Pasteur, Inc.
(800) Vaccine
SmithKline Beecham
(800) 877-1158
Wyeth-Lederle
(800) 572-8221
North American Vaccine
(888) 628-2829

Wyeth-Lederle
(800) 572-8221
Aventis Pasteur, Inc.
(800) Vaccine

Aventis Pasteur, Inc.
(800) Vaccine
Wyeth-Lederle
(800) 572-8221

Aventis Pasteur, Inc.
(800) Vaccine
Wyeth-Lederle
(800) 572-8221
Merck Human Health Division
(800) MerckRX (ordering)
(800) NSCmerc (questions)
SmithKline Beecham
(800) 877-1158

Merck Human Health Division
(800) MerckRX (ordering)
(800) NSCmerc (questions)

Aventis Pasteur, Inc.
(800) Vaccine

Merck Human Health Division
(800) MerckRX (ordering)
(800) NSCmerc (questions)

SmithKline Beecham
(800) 877-1158

Merck Human Health Division
(800) MerckRX (ordering)
(800) NSCmerc (questions)

Aventis Pasteur, Inc.
(800) Vaccine
Celltech Medeva Pharmaceutical
(800) 234-5535
Wyeth-Ayerst Laboratories
(800) 358-7443
Monarch Pharmaceuticals
(888) 358-6436

Research Foundation for
Microbial Diseases of Osaka
University, Japan; Distributed by
Aventis Pasteur, Inc.
(800) Vaccine
SmithKline Beecham

Store at 2–8 C (36–
46 F); do not freeze

Store at 2–8 C (36–
46 F); do not freeze

Store at 2–8 C (36–
46 F); do not freeze

Store at 2–8 C (36–
46 F); do not freeze

Store at 2–8 C (36–
46 F); do not freeze

Store at 2–8 C (36–
46 F); freezing is
permissible

Maintain in a
frozen state of –15
C (5 F) or colder

Store at 2–8 C (36–
46 F); do not freeze

Store at 2–8 C (36–
46 F); do not freeze

Store at 2–8 C (36–
46 F); do not freeze

Store at 2–8 C (36–
46 F); do not freeze

TABLE 8. Vaccine information

Manufacturer/ Storage

Vaccine or toxoid Trade name telephone number recommendation
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TABLE 8. (Continued ) Vaccine information

Manufacturer/ Storage

Vaccine or toxoid Trade name telephone number recommendation

LYMErix™

Pru-Immune-23®

Pneumovax 23®

Menomune-A/C/Y/W-
135®

Generic

Imovax Rabies® and
Imovax Rabies ID®

RabAvert™

Typhoid Vaccine
U.S. P.

Typhim Vi™

(800) 877-1158

Wyeth-Lederle
(800) 572-8221
Merck Human Health Division
(800) MerckRX (ordering)
(800) NSCmerc (questions)

Aventis Pasteur, Inc.
(800) Vaccine

BioPort Corporation
(517) 327-1500;
distributed by
SmithKline Beecham
(800) 877-1158
Aventis Pasteur, Inc.
(800) Vaccine
Chiron Corporation
(800) 244-7668

Wyeth-Lederle
(800) 572-8221

Aventis Pasteur, Inc.
(800) Vaccine

Lyme disease

Pneumococcal 23-valent

Meningococcal

Rabies

Typhoid

Typhoid Vi polysaccha-
ride

Notes: Persons needing additional vaccine information or CDC’s Advisory Committee on Immunization Practices
guidelines can contact the CDC Immunization Hotline at (800) CDC-SHOT ([800] 232-7468) or at <http:// www.cdc.gov/
nip>. Adverse events after vaccination should be reported promptly to the Vaccine Adverse Event Reporting System
(VAERS), P.O. Box 1100, Rockville, MD 20849-1100. Forms and information can be obtained from VAERS at (800) 822-
7967.

Store at 2–8 C 36–
46 F); do not freeze

Store at 2–8 C (36–
46 F); do not freeze

Store at 2–8 C (36–
46 F); do not freeze

Store at 2–8 C (36–
46 F); do not freeze

http://www.cdc.gov/nip
http://www.cdc.gov/nip
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Appendix

Dosing Charts for Preventing Opportunistic
Infections Among Hematopoietic Stem Cell

Transplant Recipients
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Universal prophylaxis for
cytomegalovirus disease among
all allogeneic adult or adolescent
HSCT recipients at risk throughout
phase II (i.e., from engraftment to
day 100 after HSCT)

Or preemptive cytomegalovirus
treatment administered <100 days
after HSCT to all allogeneic adult
or adolescent HSCT recipients at
risk: Start ganciclovir when the
patient experiences any level of
cytomegalovirus antigenemia or
viremia or has �2 consecutively
positive cytomegalovirus-DNA
polymerase chain reaction tests

Preemptive treatment for
cytomegalovirus seropositive
autologous adult or adolescent
HSCT recipients at <100 days after
HSCT: Start ganciclovir when
antigenemia is �5 cells/slide, but
CD34+-selected patients should be
treated at any level of
antigenemia*

Preemptive treatment of
allogeneic adult or adolescent
HSCT recipients >100 days after
HSCT: Start ganciclovir when a)
antigenemia is �5 cells/slide or b)
the patient has had �2 consecu-
tively positive viremia or
polymerase chain reaction tests
(e.g., in a person receiving
steroids for graft-versus-host
disease or who received
ganciclovir or foscarnet at <100
days after HSCT)

Ganciclovir, 5 mg/kg/dose
intravenously every 12 hours for
5–7 days, followed by 5–6 mg/kg
intravenously daily for 5 days/
week from engraftment until day
100 after HSCT (AI)

Ganciclovir, 5 mg/kg/dose
intravenously every 12 hours for
7–14 days, followed by 5 mg/kg/
day for 5 days/week until day 100
after HSCT or for a minimum of 3
weeks, whichever is longer (AI);
or administer ganciclovir for a
total of 3–6 weeks; antigen or
polymerase chain reaction tests
should be negative when
ganciclovir is stopped; reinstitute
ganciclovir if subsequent weekly
cytomegalovirus antigenemia
screening tests become positive
(BI)

Ganciclovir, 5 mg/kg/dose
intravenously every 12 hours for 7
days, followed by 5 mg/kg/day
intravenously for 5 days/week for
2 weeks (BII)

Ganciclovir, 5 mg/kg/dose
intravenously every 12 hours for 7
days, followed by 5 mg/kg/day
intravenously for 5 days/week for
2 weeks (BIII)

Foscarnet, 60 mg/kg intravenously
every 12 hours for 7 days,
followed by 90–120 mg/kg
intravenously daily until day 100
after HSCT (CIII)

I. Preventive regimens for adult or adolescent hematopoietic stem cell trans-
plant (HSCT) recipients

Pathogen: Cytomegalovirus

Indication First choice Alternatives

* Source: Holmberg LA, Boeckh M, Hooper H, et al. Increased incidence of cytomegalovirus disease after autolo-
gous CD34-selected peripheral blood stem cell transplantation [Clinical observations, interventions, and thera-
peutic trials]. Blood 1999;94(12):4029–35.

Notes: Patients who do not tolerate standard doses of ganciclovir should be administered foscarnet. Ganciclovir and
foscarnet doses should be modified for renal impairment. Prehydration is required for foscarnet administration.
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Pathogen: Herpes simplex virus

Indication First choice Alternatives

Prevention of herpes simplex
virus reactivation among
seropositive adult or adolescent
HSCT recipients: Start acyclovir
at the beginning of conditioning
therapy and continue until
engraftment or until mucositis
resolves (i.e., approximately 30
days after HSCT for allogeneic
HSCT recipients)

Acyclovir, 200 mg by mouth 3
times/day or 250 mg/m2/dose
infused over 1 hour intravenously
every 12 hours (BIII)

Valacyclovir, 500 mg by mouth
daily (CIII)

Note: For patients requiring prophylaxis for cytomegalovirus and herpes simplex virus after engraftment, ganciclovir
alone provides effective prophylaxis for both pathogens.
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Prevention of varicella-zoster
virus disease after exposure
among adult or adolescent HSCT
recipients who are at <24 months
after HSCT or who are at �24
months after HSCT and on
immunosuppressive therapy or
have chronic graft-versus-host
disease: Ideally, administer
prophylaxis within 96 hours
(preferably, within 48 hours) after
close contact with a person who
has chickenpox or shingles

Varicella-zoster immunoglobulin,
5 vials (1.25 ml each or 625 units
total) intramuscularly (AII)

None

Pathogen: Varicella-zoster virus

Indication First choice Alternatives
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Pathogen: Influenza

Indication First choice Alternatives

Prevention of influenza A or B
among adult or adolescent HSCT
recipients

Prophylaxis and preemptive
treatment among all HSCT
recipients during community and
nosocomial outbreaks of
influenza A

Lifelong annual seasonal (i.e.,
October–May) influenza vaccina-
tion starting before HSCT and
restarting 6 months after HSCT
(BIII); whole- or split-virus
influenza vaccine, 0.5 ml/dose
intramuscularly

Rimantadine, 100 mg by mouth 2
times/day (CIII)

None

Amantadine, 100 mg by mouth 2
times/day (CIII)

Notes: Rimantadine dose should be reduced for patients with impaired renal function or for severely impaired
hepatic function. Amantadine dose should be reduced for renal impairment.
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Pathogen: Bacterial infections, general prophylaxis

Indication First choice Alternatives

Prevention of bacterial infections
among allogeneic adult or
adolescent HSCT recipients with
severe hypogammaglobulinemia
(i.e., serum immunoglobulin G
level < 400 mg/dl) at <100 days
after HSCT

Intravenous immunoglobulin, 500
mg/kg/week (CIII)

None

Notes: Patients with immunoglobulin E anti-immunoglobulin A antibodies are at high risk for experiencing anaphy-
laxis from immunoglobulin administration (Source: Burks AW, Sampson HA, Buckley RH. Anaphylactic reactions
after gamma globulin administration in patients with hypogammaglobulinemia. New Engl J Med 1986;314[9]:560–4).
Therefore, persons with immunoglobulin A deficiency should not receive standard immunoglobulin products (Source:
Siberry GK, Iannone R, eds. Harriet Lane handbook: a manual for pediatric house officers. 15th ed.; St. Louis, MO:
Mosby, Inc., 2000:339;739) (DIII). However, researchers have reported that use of immunoglobulin A-depleted
immunoglobulin preparations can be used with caution among these persons (Sources: Burks AW, Sampson HA,
Buckley RH. Anaphylactic reactions after gamma globulin administration in patients with hypogammaglobulinemia.
New Engl J Med 1986;314[9]:560–4; Stiehm ER. Human intravenous immunoglobulin in primary and secondary
antibody deficiencies [Review]. Pediatr Infect Dis J 1997;16[7]:696–707; and American Academy of Pediatrics.
Passive immunization. In: Pickering LK, ed. 2000 red book: report of the Committee on Infectious Diseases. 25th ed.
Elk Grove Village, IL: American Academy of Pediatrics;2000:41–53). Researchers also propose checking serum
immunoglobulin G levels every 2 weeks among patients receiving intravenous immunoglobulin replacement therapy.
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Pathogen: Streptococcus pneumoniae

Indication First choice Alternatives

Prevention of pneumococcal
disease among adult or adolescent
HSCT recipients

23-valent pneumococcal
polysaccharide vaccine at 12 and
24 months after HSCT (BIII)

None

Note: Penicillin-resistant Streptococcus pneumoniae  is increasing in the United States.
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Pathogen: Haemophilus influenzae  type b

Indication First choice Alternatives

Prevention of invasive
Haemophilus influenzae type b
(Hib) disease among adult or
adolescent HSCT recipients

Generally, HSCT recipients who
are household contacts of a
person with Hib disease should be
administered rifampin prophy-
laxis* (BIII); however, prophylaxis
is not needed for adult or
adolescent HSCT recipients who
are household contacts of a
person with Hib disease if all
household contacts aged <4 years
are fully vaccinated

Hib conjugate vaccine adminis-
tered at 12, 14, and 24 months
after HSCT (BII)

Rifampin 600 mg by mouth daily
for 4 days (BIII)

None

* Source: American Academy of Pediatrics. Haemophilus influenzae  infections. In: Pickering LK, ed. 2000 red book:
report of the Committee on Infectious Diseases. 25th ed. Elk Grove Village, IL: American Academy of Pediat-
rics;2000:262–72.
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Pathogen: Methicillin-resistant Staphylococcus aureus

Indication First choice Alternatives

Elimination of methicillin-resistant
Staphylococcus aureus  carrier
state among adults or adolescents
to prevent this disease among
chronic carriers

Mupirocin calcium ointment 2%;
use a cotton-tipped applicator or
equivalent to apply to nares 2
times/day for 5 days or to wounds
daily for 2 weeks

None
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Pathogen: Candida  species

Indication First choice Alternatives

Prophylaxis for disease from
fluconazole-susceptible Candida
species among a) allogeneic adult
or adolescent HSCT recipients or
b) autologous adult or adolescent
HSCT recipients with lymphoma or
leukemia and who have or will
have prolonged neutropenia and
mucosal damage from intense
conditioning regimens or graft
manipulation or who have recently
received fludarabine or 2-
chlorodeoxyadenosine: Administer
prophylaxis from the day of
transplantation (i.e., day 0) until
engraftment (i.e., approximately
30 days after HSCT) or until 7
days after the absolute neutrophil
count > 1,000 cells/mm3

Fluconazole, 400 mg by mouth or
intravenously daily (AI)

None
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Pathogen: Pneumocystis carinii

Indication First choice Alternatives

Prophylaxis for Pneumocystis
carinii  pneumonia among a) all
allogeneic adult or adolescent
HSCT recipients or b) autologous
adult or adolescent HSCT
recipients with underlying
hematologic malignancies (e.g.,
lymphoma or leukemia) or for
those receiving intense condition-
ing regimens or graft manipulation
or for those who have recently
received fludarabine or 2-
chlorodeoxyadenosine:*
Administer prophylaxis from time
of engraftment for �6 months after
HSCT; continue >6 months after
HSCT for the duration of
immunosuppression for all
persons who a) are receiving
immunosuppressive therapy (e.g.,
prednisone or cyclosporine) or
who b) have chronic graft-versus-
host disease

Trimethoprim-sulfamethoxazole, 1
double-strength tablet by mouth
daily or 1 single-strength tablet by
mouth daily or 1 double-strength
tablet by mouth 3 times/week
(AII); researchers also recom-
mend administering prophylaxis
for 1–2 weeks before HSCT (i.e.,
day –14 to –2) (CIII)

Dapsone, 50 mg by mouth 2 times/
day or 100 mg by mouth daily
(BIII) or pentamidine, 300 mg
every 3–4 weeks by Respirgard
II™ nebulizer (CIII)

* Source: Tuan IZ, Dennison D, Weisdorf DJ. Pneumocystis carinii  pneumonitis after bone marrow transplantation.
Bone Marrow Transplant 1992;10(3):267–72.

Note: Patients who are receiving sulfadiazine-pyrimethamine for toxoplasmosis therapy are protected against
Pneumocystis carinii  and do not need additional prophylaxis.
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Pathogen: Toxoplasma gondii

Indication First choice Alternatives

Prophylaxis of Toxoplasma gondii
disease among seropositive
allogeneic adult or adolescent
HSCT recipients: Start after
engraftment and administer as
long as patients remain on
immunosuppressive therapy (i.e.,
generally, until 6 months after
HSCT)

Trimethoprim-sulfamethoxazole, 1
double-strength tablet by mouth
daily or 1 single-strength tablet by
mouth daily or 1 double-strength
table by mouth 3 times/week (AII)

For those persons who are
intolerant of trimethoprim-
sulfamethoxazole, the following
drugs can be substituted:
Clindamycin, 300–450 mg by
mouth every 6–8 hours; plus
pyrimethamine, 25–75 mg by
mouth daily; plus leucovorin, 10–
25 mg by mouth 4 times/day (CIII)

Note: Among allogeneic HSCT recipients, clinical toxoplasmosis has occurred despite the use of trimethoprim-
sulfamethoxazole for Pneumocystis carinii  prophylaxis (Source: Slavin MA, Meyers JD, Remington JS, Hackman
RC. Toxoplasma gondii infection in marrow transplant recipients: a 20 year experience. Bone Marrow Transplant
1994;13[5]:549–57).
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Pathogen: Strongyloides  species

Indication First choice Alternatives

Prevention of strongyloidiasis
hyperinfection among adult or
adolescent HSCT candidates
whose HSCT screening tests are
positive for Strongyloides  species
or who have an unexplained
eosinophilia and a travel or
residence history suggestive of
exposure to Strongyloides
stercoralis: Administer prophy-
laxis before HSCT

Ivermectin, 200 µg/kg by mouth
daily for 2 consecutive days*
(BIII); 1 tablet = 6 mg; doses
administered as follows:

Body
weight (kg) Oral dose
<15 Not recommended
�15–24 ½ tablet
25–35 1 tablet
36–50 1½ tablets
51–65 2 tablets
66–79 2½ tablets
�80 200 µg/kg

Albendazole, 400 mg by mouth
daily for 3 days or thiabendazole,
25 mg/kg by mouth 2 times/day for
2 days (BIII); maximum dose, 3 g/
24 hours

*Sources: Liu LX, Weller PF. Strongyloidiasis and other intestinal nematode infections [Review]. Infect Dis Clin
North Am 1993;7(3):655–82; and Naquira C, Jimenez G, Guerra JG, et al. Ivermectin for human strongyloidiasis
and other intestinal helminths. Am J Trop Med Hyg 1989;40:304–9.

Notes: Among immunocompromised patients, multiple courses at 2-week intervals might be required; however,
cure might not be achievable. Safety and efficacy of ivermectin has not been established during pregnancy.
Albendazole and thiabendazole are contraindicated during pregnancy.
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Pathogen: Traveler’s diarrhea

Indication First choice Alternatives

Prophylaxis among adult or
adolescent HSCT recipients who
are immunocompromised and who
plan to travel in developing
countries

Ciprofloxacin, 500 mg by mouth
daily for the duration of stay in
developing countries (BIII) or
bismuth subsalicylate, 2 oz by
mouth 4 times/day or 2 tablets by
mouth 4 times/day; can be
administered for �3 weeks to
prevent travelers’ diarrhea in
adults aged >18 years only

Trimethoprim-sulfamethoxazole, 1
double-strength tablet by mouth
daily for the duration of stay in
developing country (CIII)

Notes: Use of aspirin-containing products including bismuth subsalicylate is contraindicated in persons aged <18
years unless prescribed by a physician because these products have been associated with Reye’s syndrome
(Source: Belay E, Bresee JS, Holman RC, Khan AS, Shahriari A, Schonberger LB. Reye’s syndrome in the United
States from 1981 through 1997. New Engl J Med 1999;340[18]:1377–82). Ciprofloxacin, norfloxacin, and ofloxacin are
not approved for use among children aged <18 years.
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Pathogen: Mycobacteria tuberculosis

Indication First choice Alternatives

Prevention of Mycobacteria
tuberculosis  among a) highly
immunocompromised adult or
adolescent HSCT recipients or
candidates who have been
substantially exposed to someone
with active, infectious (e.g.,
sputum smear positive) pulmonary
or laryngeal tuberculosis,
regardless of the HSCT recipient’s
or candidate’s tuberculin skin test
status, or b) adult or adolescent
HSCT recipients or candidates
with a positive tuberculin skin test
and who were not previously
treated and have no evidence of
active tuberculosis disease

Isoniazid, 5 mg/kg/day by mouth
or intramuscularly for 9 months
(i.e., for �270 doses);* maximum
dose, 300 mg/day, and pyridoxine
(vitamin B

6), 25–50 mg by mouth
daily for 9 months; administer to
nutritionally deficient HSCT
recipients and candidates while on
isoniazid preventive therapy to
reduce the occurrence of
isoniazid-induced neuropathy*
(BIII)

None

*Source: CDC. Prevention and treatment of tuberculosis among patients infected with human immunodeficiency
virus: principles of therapy and revised recommendations. MMWR 1998;47(No. RR-20):1–58.

Notes: A twice-weekly schedule of isoniazid and pyridoxine can be administered (CIII). The twice-weekly isoniazid
dose is 15 mg/kg by mouth or intramuscularly (maximum dose, 900 mg). The twice-weekly pyridoxine dose is 50–
100 mg by mouth. A 2-month pyrazinamide/rifampin preventive therapy regimen can be used for HSCT candidates
who are not at risk for serious rifampin drug interactions and whose HSCT is not scheduled until �2 weeks after the
2-month course is completed (Sources: CDC. Notice to readers: use of short-course tuberculosis preventive therapy
regimens in HIV-seronegative persons. MMWR 1998;47[42]:911–2; and CDC. Prevention and treatment of tuberculo-
sis among patients infected with human immunodeficiency virus: principles of therapy and revised recommenda-
tions. MMWR 1998;47[No. RR-20]:1–58) (CIII). The usual pyrazinamide dose is 15–30 mg/kg/day by mouth or 50–70
mg/kg/dose by mouth 2 times/week (maximum daily pyrazinamide dose, 2.0 gm; maximum twice-weekly dose, 3.5
gm). Rifampin dose is 10 mg/kg/day by mouth or intravenously or 10 mg/kg/dose administered 2 times/week by
mouth or intravenously (maximum rifampin dose, 600 mg). Routine use of a 2-month pyrazinamide/rifampin
preventive therapy regimen is not recommended after HSCT because of the risk for serious rifampin drug interac-
tions (DIII). Persons who have been exposed to rifampin- and isoniazid-resistant tuberculosis should be placed on
preventive therapy regimens that involve �2 antituberculosis drugs to which the infecting strain is susceptible, and
a tuberculosis specialist should be consulted (Source: CDC. Prevention and treatment of tuberculosis among
patients infected with human immunodeficiency virus: principles of therapy and revised recommendations. MMWR
1998;47[No. RR-20]:1–58) (BIII). A tuberculosis specialist should also be consulted for patients who are intolerant to
isoniazid (AIII). All intermittent dosing strategies should be administered as directly observed therapy (AIII).
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II. Preventive regimens for pediatric hematopoietic stem cell transplant (HSCT)
recipients

Pathogen: Cytomegalovirus

Indication First choice Alternatives

Universal prophylaxis for
cytomegalovirus disease among
all allogeneic pediatric HSCT
recipients at risk throughout
phase II (i.e., from engraftment to
day 100 after HSCT)

Or preemptive cytomegalovirus
treatment administered <100 days
after HSCT to all allogeneic
pediatric HSCT recipients at risk:
Start ganciclovir when the patient
experiences any level of
cytomegalovirus antigenemia or
viremia or has �2 consecutively
positive cytomegalovirus-DNA
polymerase chain reaction tests

Preemptive treatment for
cytomegalovirus seropositive
autologous pediatric HSCT
recipients at <100 days after
HSCT: Start ganciclovir when
antigenemia is �5 cells/slide, but
CD34+-selected patients should be
treated at any level of
antigenemia*

Preemptive treatment of
allogeneic pediatric HSCT
recipients >100 days after HSCT:
Start ganciclovir when a)
antigenemia is �5 cells/slide or b)
the patient has had �2 consecu-
tively positive viremia or
polymerase chain reaction tests
(e.g., in a person receiving
steroids for graft-versus-host
disease or who received
ganciclovir or foscarnet at <100
days after HSCT)

Ganciclovir, 5 mg/kg/dose
intravenously every 12 hours for
5–7 days, followed by 5 mg/kg/
dose intravenously daily for 5
days/week from engraftment until
day 100 after HSCT (AI)

Ganciclovir, 5 mg/kg/dose
intravenously every 12 hours for
7–14 days, followed by 5 mg/kg/
day for 5 days/week until day 100
after HSCT or for a minimum of 3
weeks, whichever is longer (AI);
or administer ganciclovir for a
total of 3–6 weeks; antigen or
polymerase chain reaction tests
should be negative when
ganciclovir is stopped; reinstitute
ganciclovir if subsequent weekly
cytomegalovirus antigenemia
screening tests become positive
(BI)

Ganciclovir, 5 mg/kg/dose
intravenously every 12 hours for 7
days, followed by 5 mg/kg/day
intravenously for 5 days/week for
2 weeks (BII)

Ganciclovir, 5 mg/kg/dose
intravenously every 12 hours for 7
days, followed by 5 mg/kg/day
intravenously for 5 days/week for
2 weeks (BIII)

Foscarnet, 60 mg/kg intravenously
every 12 hours for 14 days,
followed by 90–120 mg/kg/day
until day 100 after HSCT (CIII)

* Source: Holmberg LA, Boeckh M, Hooper H, et al. Increased incidence of cytomegalovirus disease after autolo-
gous CD34-selected peripheral blood stem cell transplantation [Clinical observations, interventions, and thera-
peutic trials]. Blood 1999;94(12):4029–35.

Notes: Patients who do not tolerate standard doses of ganciclovir should be administered foscarnet. Ganciclovir and
foscarnet doses should be modified for renal impairment. Prehydration is required for foscarnet administration.
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Pathogen: Herpes simplex virus

Indication First choice Alternatives

Prevention of herpes simplex
virus reactivation among
seropositive pediatric HSCT
recipients: Start acyclovir at the
beginning of conditioning therapy
and continue until engraftment or
until mucositis resolves (i.e.,
approximately 30 days after HSCT
for allogeneic HSCT recipients)

Acyclovir, 250 mg/m2/dose
intravenously every 8 hours (BIII)
or 125 mg/m2/dose intravenously
every 6 hours (CIII)

Acyclovir 600–1,000 mg/24 hours
by mouth, divided in 3–5 doses/
day

Note: For patients requiring prophylaxis for cytomegalovirus and herpes simplex virus after engraftment, ganciclovir
alone provides effective prophylaxis for both pathogens. Valacyclovir is not approved for use among children.
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Pathogen: Varicella-zoster virus

Indication First choice Alternatives

Prevention of varicella-zoster
virus disease after exposure
among pediatric HSCT recipients
who are at <24 months after HSCT
or who are at �24 months after
HSCT and on immunosuppressive
therapy or have chronic graft-
versus-host disease: Ideally,
administer prophylaxis within 96
hours (preferably, within 48 hours)
after close contact with a person
who has chickenpox or shingles

Varicella-zoster immunoglobulin,
125 units (1.25 ml)/10 kg (22 lbs)
of body weight administered
intramuscularly; maximum dose,
625 units or 5 vials (AII); doses
administered as follows:

Body
weight Number
(kg) Dose of vials
0–10 125 units 1
10.1–20 250 units 2
20.1–30 375 units 3
30.1–40 500 units 4
>40 kg 625 units 5

Limited data demonstrate that a 1-
week course of high-dose
acyclovir might prevent varicella
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Pathogen: Influenza

Indication First choice Alternatives

Lifelong annual seasonal (i.e.,
October–May) influenza vaccina-
tion before HSCT and resuming �6
months after HSCT (BIII); doses
administered as follows:

Type of
Number influenza

Age of doses vaccine
6–35 mo 0.25 ml Split-virus*
3–8 years 0.5 ml Split-virus*
9–12 years 0.5 ml Split-virus
>12 years 0.5 ml Whole- or

split-virus

Rimantadine, for children aged 1–
9 years, 5 mg/kg/day once daily or
divided in 2 doses (CIII);
maximum daily dose, 150 mg; for
children aged �10 years (weight,
<40 kg), 5 mg/kg/day by mouth,
divided in 2 doses; for children
aged �10 years (weight, �40 kg),
100 mg by mouth 2 times/day

Prevention of influenza A and B
among pediatric HSCT recipients

Prophylaxis and preemptive
treatment of influenza A among
pediatric HSCT recipients during
nosocomial or community
influenza A outbreaks

None

Amantadine, for children aged 1–9
years, 5 mg/kg/day; maximum
daily dose, 150 mg; for children
aged �10 years (weight, <40 kg), 5
mg/kg/day by mouth, divided in 2
doses; for children aged �10 years
(weight, �40 kg), 100 mg by mouth
2 times/day; maximum daily dose,
200 mg

* Children aged <9 years receiving influenza vaccination for the first time require 2 doses of vaccine spaced �1
months apart.

Notes: Neither rimantadine nor amantadine are Federal Drug Administration-approved for children aged <1 year.
Rimantadine and amantadine doses should be reduced for patients with impaired renal function.
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Pathogen: Respiratory syncytial virus

Indication First choice Alternatives

Prophylaxis for respiratory
syncytial virus (RSV) lower
respiratory infection among
hypogammaglobulinemic pediatric
HSCT recipients

Preemptive treatment of RSV
upper respiratory infection or
early lower respiratory infection
among pediatric HSCT recipients

RSV intravenous immunoglobulin
can be administered in place of
intravenous immunoglobulin
during RSV season (i.e.,
November–April in the United
States) for pediatric HSCT
recipients who are on routine
intravenous immunoglobulin
therapy* (e.g., those with
hypogammaglobulinemia) (CIII);
usual RSV intravenous immuno-
globulin dose is 750 mg/kg/month
or a 1-mg/1-mg dosing substitution
of RSV intravenous immunoglobu-
lin for intravenous immunoglobu-
lin can be used for patients who
normally require high intravenous
immunoglobulin doses to maintain
serum immunoglobulin G > 400
mg/dl; can administer more
frequently than monthly as needed
to keep serum immunoglobulin G
> 400 mg/dl

Aerosolized ribavirin,* 6 g/300 ml
sterile water to make a concentra-
tion of 20 mg/ml; administer 18
hours/day for 10 days in a tent
(CIII); for HSCT recipients with
lower respiratory infections who
cannot tolerate a tent or who have
RSV upper respiratory infection,
administer ribavirin as 2 g for 2
hours every 8 hours by face mask
for 10 days; use small particle
aerosol generator model SPAG-2

None

*Source: American Academy of Pediatrics. Respiratory syncytial virus. In: Pickering LK, ed. 2000 red book: report
of the Committee on Infectious Disease. 25th ed. Elk Grove Village, IL: American Academy of Pediatrics;2000:
483–7.

Notes: RSV intravenous immunoglobulin is contraindicated among patients with immunoglobulin A deficiency or
who might have allergic reactions or anaphylaxis when receiving blood products containing immunoglobulin A (DIII).
RSV monoclonal antibody is under investigational use among HSCT recipients for treatment with ribavirin but not for
prophylaxis.
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Pathogen: Bacterial infections, general prophylaxis

Indication First choice Alternatives

Prevention of bacterial infections
among allogeneic pediatric HSCT
recipients with severe
hypogammaglobulinemia (i.e.,
serum immunoglobulin G level <
400 mg/dl) at <100 days after
HSCT

Intravenous immunoglobulin 400
mg/kg/month; increase dose or
frequency as needed to keep
serum immunoglobulin G levels >
400 mg/dl (CIII)

None

Notes: Patients with immunoglobulin E anti-immunoglobulin A antibodies are at high risk for experiencing anaphy-
laxis from immunoglobulin administration (Source: Burks AW, Sampson HA, Buckley RH. Anaphylactic reactions
after gamma globulin administration in patients with hypogammaglobulinemia. New Engl J Med 1986;314[9]:560–4).
Therefore, persons with immunoglobulin A deficiency should not receive standard immunoglobulin products (Source:
Siberry GK, Iannone R, eds. Harriet Lane handbook: a manual for pediatric house officers. 15th ed.; St. Louis, MO:
Mosby, Inc., 2000:339;739) (DIII). However, researchers report that use of immunoglobulin A-depleted immunoglo-
bulin preparations can be used with caution in these persons (Sources: Burks AW, Sampson HA, Buckley RH.
Anaphylactic reactions after gamma globulin administration in patients with hypogammaglobulinemia. New Engl J
Med 1986;314[9]:560–4; Siberry GK, Iannone R, eds. Harriet Lane handbook: a manual for pediatric house officers.
15th ed.; St. Louis, MO: Mosby, Inc., 2000:339;739; Stiehm ER. Human intravenous immunoglobulin in primary and
secondary antibody deficiencies [Review]. Pediatr Infect Dis J 1997;16[7]:696–707; American Academy of Pediat-
rics. Passive immunization. In: Pickering LK, ed. 2000 red book: report of the Committee on Infectious Diseases. 25th

ed. Elk Grove Village, IL: American Academy of Pediatrics;2000:41–53). Researchers also propose checking serum
immunoglobulin G levels every 2 weeks for patients receiving intravenous immunoglobulin replacement therapy.
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Pathogen: Streptococcus pneumoniae

Indication First choice Alternatives

Prevention of pneumococcal
disease among pediatric HSCT
recipients

23-valent pneumococcal
polysaccharide vaccine at 12 and
24 months after HSCT (BIII)

None

Notes: The 23-valent pneumococcal polysaccharide vaccine should not be administered to children aged <2 years
because of lack of efficacy (DI). Penicillin-resistant Streptococcus pneumoniae  is increasing in the United States.
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Pathogen: Haemophilus influenzae  type b

Indication First choice Alternatives

Prevention of invasive
Haemophilus
influenzae  type b (Hib) disease
among pediatric HSCT recipients

Generally, pediatric HSCT
recipients who are household
contacts of a person with Hib
disease should be administered
rifampin prophylaxis* (BIII);
however, prophylaxis is not
needed for pediatric HSCT
recipients who are household
contacts of a person with Hib
disease if all household contacts
aged <4 years are fully vaccinated

Hib conjugate vaccine adminis-
tered at 12, 14, and 24 months
after HSCT (BII)

Rifampin, administered as
follows:

Age Dose
0–1 mo 10 mg/kg by mouth daily

for 4 days
>1 mo 20mg/kg by mouth daily

for 4 days

Maximum dose, 600 mg/day (BIII)

None

None

* Source: American Academy of Pediatrics. Haemophilus influenzae  infections. In: Pickering LK, ed. 2000 red book:
report of the Committee on Infectious Diseases. 25th ed. Elk Grove Village, IL: American Academy of Pediat-
rics;2000:262–72.
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Pathogen: Methicillin-resistant Staphylococcus aureus

Indication First choice Alternatives

Elimination of methicillin-resistant
Staphylococcus aureus  carrier
state among pediatric patients to
prevent this disease among
chronic carriers

Mupirocin calcium ointment 2%;
use a cotton-tipped applicator or
equivalent to apply to nares 2
times/day for 5 days or to wounds
daily for 2 weeks*

Bacitracin is regarded safe for
use among children, and the dose
is the same as for mupirocin;
however, no standardized protocol
has been evaluated

* Safety of mupirocin calcium ointment 2% use among children aged <12 years has not be established.
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Pathogen: Candida  species

Indication First choice Alternatives

Prophylaxis for disease from
fluconazole-susceptible Candida
species among a) allogeneic
pediatric HSCT recipients or b)
autologous pediatric HSCT
recipients with lymphoma or
leukemia and who have or will
have prolonged neutropenia and
mucosal damage from intense
conditioning regimens or graft
manipulation or who have recently
received fludarabine or 2-
chlorodeoxyadenosine: Administer
prophylaxis from the day of
transplantation (i.e., day 0) until
engraftment (i.e., approximately
30 days after HSCT) or until 7
days after the absolute neutrophil
count > 1,000 cells/mm3

Fluconazole, for children aged 6
months–13 years, administer 3–6
mg/kg/day by mouth or intrave-
nously (AI); maximum dose, 600
mg/day; for children aged >13
years, administer 400 mg by
mouth or intravenously daily (AI)

None
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Pathogen: Pneumocystis carinii

Indication First choice Alternatives

Prophylaxis for Pneumocystis
carinii  pneumonia among a) all
allogeneic pediatric HSCT
recipients or b) autologous
pediatric HSCT recipients with
underlying hematologic malignan-
cies (e.g., lymphoma or leukemia)
or for those receiving intense
conditioning regimens or graft
manipulation or for those who
have recently received fludarabine
or 2-chlorodeoxyadenosine:*
Administer prophylaxis from time
of engraftment for �6 months after
HSCT; continue >6 months after
HSCT for the duration of
immunosuppression for all
persons who a) are receiving
immunosuppressive therapy (e.g.,
prednisone or cyclosporine) or
who b) have chronic graft-versus-
host disease

Trimethoprim-sulfamethoxazole,
150 mg trimethoprim/750 mg
sulfamethoxazole/m2/day by mouth
in 2 divided doses 3 times/week
on consecutive days (AII); or a
single dose by mouth 3 times/
week on consecutive days; or by
mouth in 2 divided doses daily for
7 days; or by mouth in 2 divided
doses 3 times/week on alternate
days; researchers also report
administering prophylaxis for 1–2
weeks before HSCT (i.e., day –14
to –2) (CIII)

Dapsone, for HSCT recipients aged
�1 months, 2 mg/kg (maximum
dose, 100 mg) by mouth daily
(BIII); or intravenous pentamidine,
4 mg/kg every 2–4 weeks; or
aerosolized pentamidine, for HSCT
recipients aged �5 years, 9 mg/kg/
dose; or for HSCT recipients aged
>5 years, 300 mg; should be
administered every month by
Respirgard II™ nebulizer (CIII)

* Source: Tuan IZ, Dennison D, Weisdorf DJ. Pneumocystis carinii  pneumonitis after bone marrow transplantation.
Bone Marrow Transplant 1992;10(3):267–72.

Notes: Trimethoprim-sulfamethoxazole is not recommended for patients aged <2 months because of risk for
kernicterus. Patients who are receiving sulfadiazine-pyrimethamine for toxoplasmosis therapy are protected against
Pneumocystis carinii  and do not need additional prophylaxis.
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Pathogen: Toxoplasma gondii

Indication First choice Alternatives

Prophylaxis of Toxoplasma gondii
disease among seropositive
allogeneic pediatric HSCT
recipients: Start after engraftment
and administer as long as patients
remain on immunosuppressive
therapy (i.e., generally,
until 6 months after HSCT)

Trimethoprim-sulfamethoxazole,
150 mg trimethoprim/750 mg
sulfamethoxazole/m2/day by mouth
in 2 divided doses 3 times/week
on consecutive days (AII); or a
single dose by mouth 3 times/
week on consecutive days; or by
mouth in 2 divided doses daily for
7 days; or by mouth in 2 divided
doses 3 times/weekly on alternate
days

For those persons who are
intolerant of trimethoprim-
sulfamethoxazole, the following
drugs can be substituted:
Clindamycin, 20–30 mg/kg/day by
mouth, divided in 4 divided doses
daily; plus pyrimethamine, 1 mg/
kg by mouth daily; plus leucov-
orin, 5 mg by mouth every 3 days
(CIII)

Note: Trimethoprim-sulfamethoxazole is not recommended for patients aged <2 months because of risk for kernict-
erus. Among allogeneic HSCT recipients, clinical toxoplasmosis has occurred despite the use of trimethoprim-
sulfamethoxazole for Pneumocystis carinii  prophylaxis (Source: Slavin MA, Meyers JD, Remington JS, Hackman
RC. Toxoplasma gondii  infection in marrow transplant recipients: a 20 year experience. Bone Marrow Transplant
1994;13[5]:549–57).
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Pathogen: Strongyloides  species

Indication First choice Alternatives

Prevention of strongyloidiasis
hyperinfection among pediatric
HSCT candidates whose HSCT
screening tests are positive for
Strongyloides  species or who
have an unexplained eosinophilia
and a travel or residence history
suggestive of exposure to
Strongyloides stercoralis:
Administer prophylaxis before
HSCT

Thiabendazole, 25 mg/kg 2 times
daily for 2 days; maximum dose, 3
g/24 hours

Ivermectin, 200 µg/kg by mouth
daily for 2 consecutive days*
(BIII); 1 tablet = 6 mg; doses
administered as follows:

Body
weight (kg) Oral dose
<15 Not recommended
�15–24 ½ tablet
25–35 1 tablet
36–50 1½ tablets
51–65 2 tablets
66–79 2½ tablets
�80 200 µg/kg

* Sources: Liu LX, Weller PF. Strongyloidiasis and other intestinal nematode infections [Review]. Infect Dis Clin
North Am 1993;7(3):655–82; and Naquira C, Jimenez G, Guerra JG, et al. Ivermectin for human strongyloidiasis
and other intestinal helminths. Am J Trop Med Hyg 1989;40:304–9.

Notes: Ivermectin safety among children weighing <15 kg has not been established. Among immunocompromised
patients, multiple courses of ivermectin at 2-week intervals might be required; however, cure might not be
achievable. Safety and efficacy of ivermectin has not been established during pregnancy. Thiabendazole is contrain-
dicated during pregnancy.
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Pathogen: Traveler’s diarrhea

Indication First choice Alternatives

Prophylaxis among pediatric HSCT
recipients who are
immunocompromised and who
plan to travel in developing
countries

Trimethoprim-sulfamethoxazole,
150 mg trimethoprim/750 mg
sulfamethoxazole/m2/day by
mouth, divided in 2 doses 3 times/
week on consecutive days (CIII);
can be administered for duration
of stay in developing country

Trimethoprim-sulfamethoxazole,
single dose by mouth 3 times/
week on consecutive days

Notes: Use of aspirin-containing products including bismuth subsalicylate is contraindicated in persons aged <18
years unless prescribed by a physician because these products have been associated with Reye’s syndrome
(Source: Belay E, Bresee JS, Holman RC, Khan AS, Shahriari A, Schonberger LB. Reye’s syndrome in the United
States from 1981 through 1997. New Engl J Med 1999;340[18]:1377–82). Trimethoprim-sulfamethoxazole is not
recommended for patients aged <2 months because of risk for kernicterus. Resistance to trimethoprim-
sulfamethoxazole is common in tropical areas. Usual doses of trimethoprim-sulfamethoxazole for Pneumocystis
carinii  pneumonia prophylaxis should provide limited protection against traveler’s diarrhea.
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Pathogen: Mycobacteria tuberculosis

Indication First choice Alternatives

Prevention of Mycobacteria
tuberculosis  among a) highly
immunocompromised pediatric
HSCT recipients or candidates
who have been exposed to
someone with active, infectious
(e.g., sputum smear positive)
pulmonary or laryngeal tuberculo-
sis, regardless of the HSCT
recipient’s or candidate’s
tuberculin skin test status, or b)
pediatric HSCT recipients or
candidates with a positive
tuberculin skin test and who were
not previously treated and have no
evidence of active tuberculosis
disease

Isoniazid, 10–20 mg/kg/day by
mouth or intramuscularly for 9
months (i.e., for �270 doses);*
maximum dose, 300 mg/day, and
pyridoxine (vitamin B6), 1–2 mg/
kg/day by mouth daily for 9
months; dose required might vary
by age and condition;† administer
to nutritionally deficient HSCT
recipients and candidates while on
isoniazid preventive therapy to
reduce the occurrence of
isoniazid-induced neuropathy*
(BIII)

None

* Sources: American Academy of Pediatrics. Tuberculosis. In: Pickering LK, ed. 2000 red book: report of the
Committee on Infectious Diseases. 25th ed. Elk Grove Village, IL: American Academy of Pediatrics;2000:593–613;
CDC. Prevention and treatment of tuberculosis among patients infected with human immunodeficiency virus:
principles of therapy and revised recommendations. MMWR 1998;47(No. RR-20):1–58; and CDC. Notice to
readers: use of short-course tuberculosis preventive therapy regimens in HIV-seronegative persons. MMWR
1998;47(42):911–2.

† Source: Siberry GK, Iannone R, eds. Harriet Lane handbook: a manual for pediatric house officers. 15th ed.; St.
Louis, MO: Mosby, Inc., 2000:834–5.

Notes: A twice-weekly schedule of isoniazid and pyridoxine can be administered (CIII). The twice-weekly isoniazid
dose is 20–40 mg/kg by mouth or intramuscularly (maximum dose, 900 mg). A 2-month pyrazinamide/rifampin
preventive therapy regimen can be used for HSCT candidates who are not at risk for serious rifampin drug
interactions and whose HSCT is not scheduled until �2 weeks after the 2-month course is completed. Rifampin dose
is 10–20 mg/kg/day by mouth or intravenously or 10–20 mk/kg/dose by mouth or intravenously, administered 2
times/week (maximum pyrazinamide dose, 3.5 g; maximum rifampin dose, 600 mg) (Sources: CDC. Notice to
readers: use of short-course tuberculosis preventive therapy regimens in HIV-seronegative persons. MMWR
1998;47[42]:911–2; and CDC. Prevention and treatment of tuberculosis among patients infected with human immuno-
deficiency virus: principles of therapy and revised recommendations. MMWR 1998;47[No. RR-20]:1–58.) (CIII). The
usual pyrazinamide dose is 15–30 mg/kg/day by mouth or 50–70 mg/kg/dose by mouth 2 times/week (maximum)
(maximum daily pyrazinamide dose, 2 g). Routine use of a 2-month pyrazinamide/rifampin preventive therapy
regimen is not recommended after HSCT because of the risk for serious rifampin drug interactions (DIII). Persons
who have been exposed to rifampin- and isoniazid-resistant tuberculosis should be placed on preventive therapy
regimens that involve �2 antituberculosis drugs to which the infecting strain is susceptible (Source: CDC. Preven-
tion and treatment of tuberculosis among patients infected with human immunodeficiency virus: principles of
therapy and revised recommendations. MMWR 1998;47[No. RR-20]:1–58), and a tuberculosis specialist should be
consulted (BIII). A tuberculosis specialist should also be consulted for patients who are intolerant to isoniazid (AIII).
All intermittent dosing strategies should be administered as directly observed therapy (AIII).
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Goals and Objectives
This MMWR  provides guidelines for preventing opportunistic infections (OIs) among hematopoietic stem cell
transplant (HSCT) recipients. The goals of these guidelines are to summarize current data regarding preventing
opportunistic infections among HSCT recipients and provide evidence-based recommended strategies for
preventing these OIs. Upon completion of this educational activity, the reader should be able to identify strategies
for a) preventing exposure and disease from bacterial, viral, fungal, protozoa, and helminth infections and b)
hospital infection control, safe living, vaccinations, and hematopoietic stem cell safety.

To receive continuing education credit, please answer all of the following questions.

1. What are the three phases of immune system recovery after HSCT?

A. Phase I, –45–21 days; phase II, 30–100 days; and phase III, >100 days.

B. Phase I, 0–21 days; phase II, 30–90 days; and phase III, >90 days.

C. Phase I, 0–30 days; phase II, 30–120 days; and phase III, >120–365 days.

D. Phase I, <30 days; phase II, 30–100 days; and phase III, >100 days.

E. None of the above.

2. Which opportunistic infections commonly occur during phase I?

A. Cytomegalovirus, Pneumocystis carinii  pneumonia, and aspergillosis.

B. Cytomegalovirus, Pneumocystis carinii  pneumonia, and varicella-zoster virus.

C. Herpes simplex virus, cytomegalovirus, and Candida  species.

D. Herpes simplex virus, Candida  species, and aspergillosis.

E. Herpes simplex virus, aspergillosis, and varicella-zoster virus.

3. HSCT recipients should avoid eating which of the following foods?

A. Raw or undercooked meat.

B. Unpasteurized dairy products.

C. Vegetable sprouts.

D. Soft cheese.

E. All of the above.

4. Which of the following statements is true regarding vaccinations that HSCT recipients should receive?

A. Diphtheria and tetanus toxoids at 12, 14, and 24 months after HSCT.

B. Measles, mumps, rubella vaccinations at 12 and 24 months after HSCT.

C. Pneumococcal vaccinations at 12, 14, and 24 months after HSCT.

D. Varicella-zoster immunoglobulin at 24 months after HSCT.

E. Oral polio vaccine at 12, 14, and 24 months after HSCT.

5. Recommended aspergillosis prophylaxis is . . .

A. Fluconazole, 400 mg by mouth or intravenously daily.

B. Fluconazole, 200 mg by mouth or intravenously daily.

C. Amphotericin B, 1 mg/kg/day intravenously.

D. Itraconazole capsules, 200 mg by mouth daily.

E. None of the above.

6. Which of the following statements is not true regarding use of laminar air flow rooms in HSCT centers?

A. Substantial survival benefit has been reported for all HSCT recipients.

B. Substantial survival benefit has been reported for allogeneic HSCT recipients with aplastic anemia and
human lymphocyte antigen-identical sibling donors.

C. Patients are protected from infection during aspergillosis outbreaks related to hospital construction.

D. Use of laminar air flow rooms for HSCT recipients is optional.
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7. The number of recommended air exchanges per hour in an HSCT recipient’s hospital room is . . .

A. <6.

B. <8.

C. <10.

D. >12.

E. �15.

8. Patient rooms in HSCT centers should have negative air pressure when compared with hallways and
anterooms.

A. True.

B. False.

9. HSCT recipients should be cared for routinely by using . . .

A. standard precautions.

B. airborne precautions.

C. droplet precautions.

D. contact precautions.

E. all of the above.

10. The single-most critical and effective procedure for preventing nosocomial infection
is . . .

A. following isolation precautions.

B. following ventilation precautions.

C. hand washing.

D. environmental disinfection.

E. excluding visitors experiencing illness from the HSCT center.

11. An HSCT recipient can be exposed safely to visitors with . . .

A. an upper respiratory infection.

B. a covered shingles rash.

C. a varicella-zoster virus-like rash occurring �4 weeks after the person has received a varicella-zoster
virus vaccination.

D. a history of oral polio vaccination within the previous 3–6 weeks.

E. a history of vaccination with inactivated polio vaccine within the previous 3–6 weeks.

12. When constructing cooling towers for a new hospital with an HSCT center, all of the following should be
done to prevent legionellosis except . . .

A. installing drift eliminators.

B. regularly using an effective biocide.

C. maintaining the cooling towers according to the manufacturer’s directions.

D. locating the cooling towers so that drift is directed towards the hospital’s air-intake system.

E. keeping adequate maintenance records.

13. Which of the following animals is a safe pet for HSCT recipients?

A. Reptile.

B. Duckling.

C. Nonhuman primate.

D. Cat aged �6 months.

E. Stray dog.
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In questions 14–17, match the recommended prophylaxis drug with the pathogen it protects against.

14. Acyclovir. A. Candida  species.

15. Foscarnet. B. Aspergillus  species.

16. Dapsone. C. Herpes simplex virus.

17. Fluconazole. D. Cytomegalovirus.

E. Pneumocystis carinii.

Correct answers for questions 1–17.

1. D; 2. D; 3. E; 4. A; 5. E; 6. A; 7. D; 8. B; 9. A; 10. C; 11. E; 12. D; 13. D; 14. C; 15. D; 16. E; 17. A.

18. Indicate your work setting.

A. State/local health department.

B. Other public health setting.

C. Hospital clinic/private practice.

D. Managed care organization.

E. Academic institution.

F. Other.

19. Which best describes your professional activities?

A. Patient care — emergency/urgent care department.

B. Patient care — inpatient.

C. Patient care — primary-care clinic or office.

D. Laboratory/pharmacy.

E. Public health.

F. Other.

20. I plan to use these recommendations as the basis for . . . (Indicate all that apply. )

A. health education materials.

B. insurance reimbursement policies.

C. local practice guidelines.

D. public policy.

E. other.

21. Each month, approximately how many patients do you see?

A. None.

B. 1–5.

C. 6–20.

D. 21–50.

E. 51–100.

F. >100.

22. How much time did you spend reading this report and completing the exam?

A. 2–2.5 hours.

B. More than 2.5 hours but fewer than 3 hours.

C. 3–3.5 hours.

D. More than 3.5 hours but fewer than 4 hours.

E. More than 4.5 hours.
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23. After reading this report, I am confident I can identify strategies for preventing exposure and disease from
bacterial infections among HSCT recipients.

A. Strongly agree.

B. Agree.

C. Neither agree nor disagree.

D. Disagree.

E. Strongly disagree.

24. After reading this report, I am confident I can identify strategies for preventing exposure and disease from
viral infections among HSCT recipients.

A. Strongly agree.

B. Agree.

C. Neither agree nor disagree.

D. Disagree.

E. Strongly disagree.

25. After reading this report, I am confident I can identify strategies for preventing exposure and disease from
fungal infections among HSCT recipients.

A. Strongly agree.

B. Agree.

C. Neither agree nor disagree.

D. Disagree.

E. Strongly disagree.

26. After reading this report, I am confident I can identify strategies for preventing exposure and disease from
protozoa infections among HSCT recipients.

A. Strongly agree.

B. Agree.

C. Neither agree nor disagree.

D. Disagree.

E. Strongly disagree.

27. After reading this report, I am confident I can identify strategies for preventing exposure

and disease from helminth infections among HSCT recipients.

A. Strongly agree.

B. Agree.

C. Neither agree nor disagree.

D. Disagree.

E. Strongly disagree.

28. After reading this report, I am confident I can identify strategies for hospital infection control for HSCT
recipients.

A. Strongly agree.

B. Agree.

C. Neither agree nor disagree.

D. Disagree.

E. Strongly disagree.
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29. After reading this report, I am confident I can identify strategies for safe living for HSCT recipients.

A. Strongly agree.

B. Agree.

C. Neither agree nor disagree.

D. Disagree.

E. Strongly disagree.

30. After reading this report, I am confident I can identify strategies for vaccinations for HSCT recipients.

A. Strongly agree.

B. Agree.

C. Neither agree nor disagree.

D. Disagree.

E. Strongly disagree.

31. After reading this report, I am confident I can identify strategies for hematopoietic stem cell safety for
HSCT recipients.

A. Strongly agree.

B. Agree.

C. Neither agree nor disagree.

D. Disagree.

E. Strongly disagree.

32. The objectives are relevant to the goal of this report.

A. Strongly agree.

B. Agree.

C. Neither agree nor disagree.

D. Disagree.

E. Strongly disagree.

33. The figure, tables, and appendix are useful.

A. Strongly agree.

B. Agree.

C. Neither agree nor disagree.

D. Disagree.

E. Strongly disagree.

34. Overall, the presentation of the report enhanced my ability to understand the material.

A. Strongly agree.

B. Agree.

C. Neither agree nor disagree.

D. Disagree.

E. Strongly disagree.

35. These recommendations will affect my practice.

A. Strongly agree.

B. Agree.

C. Neither agree nor disagree.

D. Disagree.

E. Strongly disagree.
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Guidelines for the Prevention of Intravascular Catheter-Related Infections

Naomi P. O’Grady, MD*; Mary Alexander, BS‡; E. Patchen Dellinger, MD§;
Julie L. Gerberding, MD, MPH�; Stephen O. Heard, MD¶; Dennis G. Maki, MD#; Henry Masur, MD*;

Rita D. McCormick, RN**; Leonard A. Mermel, DO‡‡; Michele L. Pearson, MD§§; Issam I. Raad, MD��;
Adrienne Randolph, MD, MSc¶¶; and Robert A. Weinstein, MD##

ABSTRACT. These guidelines have been developed
for practitioners who insert catheters and for persons
responsible for surveillance and control of infections in
hospital, outpatient, and home health-care settings. This
report was prepared by a working group comprising
members from professional organizations representing
the disciplines of critical care medicine, infectious dis-
eases, health-care infection control, surgery, anesthesiol-
ogy, interventional radiology, pulmonary medicine, pe-
diatric medicine, and nursing. The working group was
led by the Society of Critical Care Medicine (SCCM), in
collaboration with the Infectious Disease Society of
America (IDSA), Society for Healthcare Epidemiology of
America (SHEA), Surgical Infection Society (SIS), Amer-
ican College of Chest Physicians (ACCP), American Tho-
racic Society (ATS), American Society of Critical Care
Anesthesiologists (ASCCA), Association for Profession-
als in Infection Control and Epidemiology (APIC), Infu-
sion Nurses Society (INS), Oncology Nursing Society
(ONS), Society of Cardiovascular and Interventional Ra-
diology (SCVIR), American Academy of Pediatrics
(AAP), and the Healthcare Infection Control Practices
Advisory Committee (HICPAC) of the Centers for Dis-
ease Control and Prevention (CDC) and is intended to
replace the Guideline for Prevention of Intravascular De-
vice-Related Infections published in 1996. These guide-
lines are intended to provide evidence-based recommen-
dations for preventing catheter-related infections. Major
areas of emphasis include 1) educating and training
health-care providers who insert and maintain catheters;
2) using maximal sterile barrier precautions during cen-
tral venous catheter insertion; 3) using a 2% chlorhexi-
dine preparation for skin antisepsis; 4) avoiding routine
replacement of central venous catheters as a strategy to
prevent infection; and 5) using antiseptic/antibiotic im-
pregnated short-term central venous catheters if the rate
of infection is high despite adherence to other strategies

(ie, education and training, maximal sterile barrier pre-
cautions, and 2% chlorhexidine for skin antisepsis).
These guidelines also identify performance indicators
that can be used locally by health-care institutions or
organizations to monitor their success in implementing
these evidence-based recommendations. Pediatrics 2002;
110(5). URL: http://www.pediatrics.org/cgi/content/full/
110/5/e51; catheter-related bloodstream infections, inten-
sive care unit, central venous catheter, peripherally
inserted central catheter, guidelines.

ABBREVIATIONS. CRBSI, catheter-related bloodstream infec-
tions; HICPAC, Healthcare Infection Control Practices Advisory
Committee; CDC, Centers for Disease Control and Prevention;
ICU, intensive care unit; BSI, bloodstream infection; CVC, central
venous catheter; PICC, peripherally inserted central catheter;
NNIS, National Nosocomial Infection Surveillance; RR, relative
risk; CI, confidence interval; IV, intravenous; FDA, US Food and
Drug Administration; VRE, vancomycin-resistant enterococcus;
VCH, vancomycin/ciprofloxacin/heparin; VH, vancomycin/hep-
arin.

INTRODUCTION
This report provides health-care practitioners with

background information and specific recommenda-
tions to reduce the incidence of intravascular cathe-
ter-related bloodstream infections (CRBSI). These
guidelines replace the Guideline for Prevention of In-
travascular Device-Related Infections, which was pub-
lished in 1996.1

The Guidelines for the Prevention of Intravascular
Catheter-Related Infections have been developed for
practitioners who insert catheters and for persons
who are responsible for surveillance and control of
infections in hospital, outpatient, and home health-
care settings. This report was prepared by a working
group composed of professionals representing the
disciplines of critical care medicine, infectious dis-
eases, health-care infection control, surgery, anesthe-
siology, interventional radiology, pulmonary medi-
cine, pediatrics, and nursing. The working group
was led by the Society of Critical Care Medicine
(SCCM), in collaboration with Infectious Disease So-
ciety of America (IDSA), Society for Healthcare Epi-
demiology of America (SHEA), Surgical Infection
Society (SIS), American College of Chest Physicians
(ACCP), American Thoracic Society (ATS), American
Society of Critical Care Anesthesiologists (ASCCA),
Association for Professionals in Infection Control
and Epidemiology (APIC), Infusion Nurses Society
(INS), Oncology Nursing Society (ONS), Society
of Cardiovascular and Interventional Radiology
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APPENDIX A

Examples of Clinical Definitions for Catheter-
Related Infections Localized Catheter Colonization

Significant growth of a microorganism (�15 CFU) from the
catheter tip, subcutaneous segment of the catheter, or catheter
hub

Exit Site Infection
Erythema or induration within 2 cm of the catheter exit site,

in the absence of concomitant BSI and without concomitant
purulence

Clinical Exit Site Infection (or Tunnel Infection)
Tenderness, erythema, or site induration �2 cm from the

catheter site along the subcutaneous tract of a tunneled (eg,
Hickman, Broviac) catheter, in the absence of concomitant BSI

Pocket Infection
Purulent fluid in the subcutaneous pocket of a totally im-

planted intravascular catheter that might or might not be as-
sociated with spontaneous rupture and drainage or necrosis of
the overlaying skin, in the absence of concomitant BSI

Infusate-Related BSI
Concordant growth of the same organism from the infusate

and blood cultures (preferably percutaneously drawn) with no
other identifiable source of infection

CRBSI
Bacteremia/fungemia in a patient with an intravascular

catheter with at least 1 positive blood culture obtained from a
peripheral vein, clinical manifestations of infections (ie, fever,
chills, and/or hypotension), and no apparent source for the BSI
except the catheter. One of the following should be present: a
positive semiquantitative (�15 CFU/catheter segment) or
quantitative (�103 CFU/catheter segment catheter) culture
whereby the same organism (species and antibiogram) is iso-
lated from the catheter segment and peripheral blood; simul-
taneous quantitative blood cultures with a �5:1 ratio CVC
versus peripheral; differential period of CVC culture versus
peripheral blood culture positivity of �2 hours.

Surveillance Definitions for Primary BSIs, NNIS
System

Laboratory-Confirmed BSI
Should meet at least 1 of the following criteria:
Criterion 1: Patient has a recognized pathogen cultured

from 1 or more blood cultures, and the pathogen cultured from
the blood is not related to an infection at another site.

Criterion 2: Patient has at least 1 of the following signs or
symptoms: fever (�100.4°F [�38°C]), chills, or hypotension,
and at least 1 of the following:

1. Common skin contaminant (eg, diphtheroids, Bacillus spe-
cies, Propionibacterium species, coagulase-negative staphylo-
cocci, micrococci) cultured from 2 or more blood cultures
drawn on separate occasions

2. Common skin contaminant (eg, diphtheroids, Bacillus spe-
cies, Propionibacterium species, coagulase-negative staphylo-
cocci, micrococci) cultured from at least 1 blood culture
from a patient with an intravenous line, and the physician
institutes appropriate antimicrobial therapy

3. Positive antigen test on blood (eg, Hemophilus influenzae,
Streptococcus pneumoniae, Neisseria meningitides, group B
streptococcus)
and signs and symptoms with positive laboratory results
are not related to an infection at another site.

Criterion 3: Patient aged �1 year has at least 1 of the
following signs or symptoms: fever (�100.4°F [�38°C]), hypo-

thermia (�98.6°F [�37°C]), apnea, or bradycardia, and at least
1 of the following:

1. Common skin contaminant (eg, diphtheroids, Bacillus spe-
cies, Propionibacterium species, coagulase-negative staphylo-
cocci, micrococci) cultured from 2 or more blood cultures
drawn on separate occasions

2. Common skin contaminant (eg, diphtheroids, Bacillus spe-
cies, Propionibacterium species, coagulase-negative staphylo-
cocci, micrococci) cultured from at least 1 blood culture
from a patient with an intravenous line, and the physician
institutes appropriate antimicrobial therapy

3. Positive antigen test on blood (eg, H influenzae, S pneu-
moniae, N meningitides, group B streptococcus)
and signs and symptoms with positive laboratory results
are not related to an infection at another site.

Clinical Sepsis
Should meet at least 1 of the following criteria:
Criterion 1: Patient has at least 1 of the following clinical

signs with no other recognized cause: fever (�100.4°F
[�38°C]), hypotension (systolic pressure �90 mmHg), or oli-
guria (�20 mL/h), and blood culture not done or no organisms
or antigen detected in blood and no apparent infection at
another site, and physician institutes treatment for sepsis.

Criterion 2: Patient aged �1 year has at least 1 of the
following clinical signs or symptoms with no other recognized
cause: fever (�100.4°F [�38°C]), hypothermia (�98.6°F
[�37°C]), apnea, or bradycardia, and blood culture not done or
no organisms or antigen detected in blood and no apparent
infection at another site, and physician institutes treatment for
sepsis.

Catheter-Associated BSI
Defined by the following:
• Vascular access device that terminates at or close to the

heart or 1 of the great vessels. An umbilical artery or vein
catheter is considered a central line.

• BSI is considered to be associated with a central line if the
line was in use during the 48-hour period before development
of the BSI. If the time interval between onset of infection and
device use is �48 hours, then there should be compelling
evidence that the infection is related to the central line.

Arterial or Venous Infection
Included are arteriovenous graft, shunt, fistula, or intrave-

nous cannulation. Should meet at least 1 of the following
criteria:

Criterion 1: Patient has organisms cultured from arteries or
veins removed during a surgical operation and blood culture
not done or no organisms cultured from blood.

Criterion 2: Patient has evidence of arterial or venous infec-
tion seen during a surgical operation or histopathologic exam-
ination.

Criterion 3: Patient has at least 1 of the following signs or
symptoms with no other recognized cause: fever (�100.4°F
[�38°C]), pain, erythema, or heat at involved vascular site and
�15 CFUs cultured from an intravascular cannula tip using a
semiquantitative culture method and blood culture not done or
no organisms cultured from blood.

Criterion 4: Patient has purulent drainage at the involved
vascular site and blood culture not done or no organisms
cultured from blood.

Criterion 5: Patient aged �1 year has at least 1 of the
following signs or symptoms with no other recognized cause:
fever (�100.4°F [�38°C]), hypothermia (�98.6°F [�37°C]), ap-
nea, bradycardia, lethargy, or pain, erythema or heat at in-
volved vascular site and �15 colonies cultured from intravas-
cular cannula tip using semiquantitative method and blood
culture not done or no organisms cultured from blood.
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(SCVIR), American Academy of Pediatrics (AAP),
and the Healthcare Infection Control Practices Advi-
sory Committee (HICPAC) of the Centers for Disease
Control and Prevention (CDC). The recommenda-
tions presented in this report reflect consensus of
HICPAC and other professional organizations.

INTRAVASCULAR CATHETER-RELATED
INFECTIONS IN ADULT AND PEDIATRIC

PATIENTS: AN OVERVIEW

Background
Intravascular catheters are indispensable in mod-

ern-day medical practice, particularly in intensive
care units (ICUs). Although such catheters provide
necessary vascular access, their use puts patients at
risk for local and systemic infectious complications,
including local site infection, CRBSI, septic thrombo-
phlebitis, endocarditis, and other metastatic infec-
tions (eg, lung abscess, brain abscess, osteomyelitis,
and endophthalmitis).

Health-care institutions purchase millions of intra-
vascular catheters each year. The incidence of CRBSI
varies considerably by type of catheter, frequency of
catheter manipulation, and patient-related factors
(eg, underlying disease and acuity of illness). Periph-
eral venous catheters are the devices most frequently
used for vascular access. Although the incidence of
local or bloodstream infections (BSIs) associated with
peripheral venous catheters is usually low, serious
infectious complications produce considerable an-
nual morbidity because of the frequency with which
such catheters are used. However, the majority of
serious catheter-related infections are associated
with central venous catheters (CVCs), especially
those that are placed in patients in ICUs. In the ICU
setting, the incidence of infection is often higher than
in the less acute in-patient or ambulatory setting. In
the ICU, central venous access might be needed for
extended periods of time; patients can be colonized
with hospital-acquired organisms; and the catheter
can be manipulated multiple times per day for the
administration of fluids, drugs, and blood products.
Moreover, some catheters can be inserted in urgent
situations, during which optimal attention to aseptic
technique might not be feasible. Certain catheters
(eg, pulmonary artery catheters and peripheral arte-
rial catheters) can be accessed multiple times per day
for hemodynamic measurements or to obtain sam-
ples for laboratory analysis, augmenting the poten-
tial for contamination and subsequent clinical infec-
tion.

The magnitude of the potential for CVCs to cause
morbidity and mortality resulting from infectious
complications has been estimated in several studies.2
In the United States, 15 million CVC days (ie, the
total number of days of exposure to CVCs by all
patients in the selected population during the se-
lected time period) occur in ICUs each year.2 If the
average rate of CVC-associated BSIs is 5.3 per 1,000
catheter days in the ICU,3 approximately 80,000
CVC-associated BSIs occur in ICUs each year in the
United States. The attributable mortality for these
BSIs has ranged from no increase in mortality in

studies that controlled for severity of illness,4–6 to
35% increase in mortality in prospective studies that
did not use this control.7,8 Thus, the attributable mor-
tality remains unclear. The attributable cost per in-
fection is an estimated $34,508–$56,000,5,9 and the
annual cost of caring for patients with CVC-associ-
ated BSIs ranges from $296 million to $2.3 billion.10

A total of 250,000 cases of CVC-associated BSIs
have been estimated to occur annually if entire hos-
pitals are assessed rather than ICUs exclusively.11 In
this case, attributable mortality is an estimated 12%–
25% for each infection, and the marginal cost to the
health-care system is $25,000 per episode.11

Therefore, by several analyses, the cost of CVC-
associated BSI is substantial, both in terms of mor-
bidity and in terms of financial resources expended.
To improve patient outcome and reduce health-care
costs, strategies should be implemented to reduce
the incidence of these infections. This effort should
be multidisciplinary, involving health-care profes-
sionals who insert and maintain intravascular cath-
eters, health-care managers who allocate resources,
and patients who are capable of assisting in the care
of their catheters. Although several individual strat-
egies have been studied and shown to be effective in
reducing CRBSI, studies using multiple strategies
have not been conducted. Thus, it is not known
whether implementing multiple strategies will have
an additive effect in reducing CRBSI, but it is logical
to use multiple strategies concomitantly.

Terminology and Estimates of Risk
The terminology used to identify different types of

catheters is confusing, because many clinicians and
researchers use different aspects of the catheter for
informal reference. A catheter can be designated by
the type of vessel it occupies (eg, peripheral venous,
central venous, or arterial); its intended life span (eg,
temporary or short-term versus permanent or long-
term); its site of insertion (eg, subclavian, femoral,
internal jugular, peripheral, and peripherally in-
serted central catheter [PICC]); its pathway from skin
to vessel (eg, tunneled versus nontunneled); its phys-
ical length (eg, long versus short); or some special
characteristic of the catheter (eg, presence or absence
of a cuff, impregnation with heparin, antibiotics or
antiseptics, and the number of lumens). To accu-
rately define a specific type of catheter, all of these
aspects should be described (Table 1).

The rate of all catheter-related infections (includ-
ing local infections and systemic infections) is diffi-
cult to determine. Although CRBSI is an ideal param-
eter because it represents the most serious form of
catheter-related infection, the rate of such infection
depends on how CRBSI is defined.

Health-care professionals should recognize the dif-
ference between surveillance definitions and clinical
definitions. The surveillance definitions for catheter-
associated BSI includes all BSIs that occur in patients
with CVCs, when other sites of infection have been
excluded (Appendix A). That is, the surveillance def-
inition overestimates the true incidence of CRBSI
because not all BSIs originate from a catheter. Some
bacteremias are secondary BSIs from undocumented

http://www.pediatrics.org/cgi/content/full/110/5/e51 3 of 24



sources (eg, postoperative surgical sites, intra-ab-
dominal infections, and hospital-associated pneumo-
nia or urinary tract infections). Thus, surveillance
definitions are really definitions for catheter-associ-
ated BSIs. A more rigorous definition might include
only those BSIs for which other sources were ex-
cluded by careful examination of the patient record,
and where a culture of the catheter tip demonstrated
substantial colonies of an organism identical to those
found in the bloodstream. Such a clinical definition
would focus on catheter-related BSIs. Therefore, to
accurately compare a health-care facility’s infection
rate to published data, comparable definitions also
should be used.

CDC and the Joint Commission on Accreditation
of Healthcare Organizations (JCAHO) recommend
that the rate of catheter-associated BSIs be expressed
as the number of catheter associated BSIs per 1,000
CVC days.12,13 This parameter is more useful than
the rate expressed as the number of catheter-associ-
ated infections per 100 catheters (or percentage of
catheters studied), because it accounts for BSIs over
time and therefore adjusts risk for the number of
days the catheter is in use.

Epidemiology and Microbiology
Since 1970, CDC’s National Nosocomial Infection

Surveillance System (NNIS) has been collecting data
on the incidence and etiologies of hospital-acquired
infections, including CVC-associated BSIs in a group
of nearly 300 US hospitals. The majority of hospital-
acquired BSIs are associated with the use of a CVC,
with BSI rates being substantially higher among pa-
tients with CVCs than among those without CVCs.
Rates of CVC-associated BSI vary considerably by

hospital size, hospital service/unit, and type of CVC.
During 1992–2001, NNIS hospitals reported ICU
rates of CVC-associated BSI ranging from 2.9 (in a
cardiothoracic ICU) to 11.3 (in a neonatal nursery for
infants weighing �1,000 g) BSIs per 1,000 CVC days
(Table 2).14

The relative risk (RR) of catheter-associated BSI
also has been assessed in a meta-analysis of 223
prospective studies of adult patients.11 RR of infec-
tion was best determined by analyzing rates of infec-
tion both by BSIs per 100 catheters and BSIs per 1,000
catheter days. These rates, and the NNIS-derived
data, can be used as benchmarks by individual hos-

TABLE 1. Catheters Used for Venous and Arterial Access

Catheter Type Entry Site Length Comments

Peripheral venous
catheters (short)

Usually inserted in veins of forearm
or hand

�3 in Phlebitis with prolonged use; rarely
associated with bloodstream infection

Peripheral arterial
catheters

Usually inserted in radial artery;
can be placed in femoral, axillary,
brachial, posterior tibial arteries

�3 in Low infection risk; rarely associated with
bloodstream infection

Midline catheters Inserted via the antecubital fossa
into the proximal basilic or
cephalic veins; does not enter
central veins

3–8 in Anaphylactoid reactions have been
reported with catheters made of
elastomeric hydrogel; lower rates of
phlebitis than short peripheral catheters

Nontunneled CVCs Percutaneously inserted into central
veins (subclavian, internal
jugular, or femoral)

8 cm or longer,
depending on
patient size

Account for majority of CRBSI

Pulmonary artery
catheters

Inserted through a Teflon
introducer in a central vein
(subclavian, internal jugular, or
femoral)

30 cm or longer,
depending on
patient size

Usually heparin bonded; similar rates of
bloodstream infection as CVC;
subclavian site preferred to reduce
infection risk

PICCs Inserted into basilic, cephalic, or
brachial veins and enter the
superior vena cava

20 cm or longer,
depending on
patient size

Lower rate of infection than nontunneled
CVCs

Tunneled CVCs Implanted into subclavian, internal
jugular, or femoral veins

8 cm or longer,
depending on
patient size

Cuff inhibits migration of organisms into
catheter tract, lower rate of infection
than nontunneled CVC

Totally implantable Tunneled beneath skin and have
devices subcutaneous port
accessed with a needle;
implanted in subclavian or
internal jugular vein

8 cm or longer,
depending on
patient size

Lowest risk for CRBSI; improved patient
self-image; no need for local catheter
site care; surgery required for catheter
removal

Umbilical catheters Inserted into either umbilical vein
or umbilical artery

6 cm or less,
depending on
patient size

Risk for CRBSI similar to catheters placed
in umbilical vein versus artery

TABLE 2. Pooled Means of the Distribution of CVC-Associ-
ated Bloodstream Infection Rates in Hospitals That Report to the
NNIS System, January 1992 to June 2001

Type of ICU Number
of ICUs

Catheter
Days

Pooled Mean/
1000 Catheter

Days

Coronary 102 252 325 4.5
Cardiothoracic 64 419 674 2.9

Medical 135 671 632 5.9
Medical/surgical

Major teaching 123 579 704 5.3
All others 180 863 757 3.8

Neurosurgical 47 123 780 4.7
Nursery, high risk

�1000 g 138 438 261 11.3
1001–1500 g 136 213 351 6.9
1501–2500 g 132 163 697 4.0
�2500 g 133 231 573 3.8

Pediatric 74 291 831 7.6
Surgical 153 900 948 5.3
Trauma 25 116 709 7.9
Respiratory 7 21 265 3.4

Issued August 2001.290,291
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pitals to estimate how their rates compare with other
institutions. Rates are influenced by patient-related
parameters, such as severity of illness and type of
illness (eg, third-degree burns versus postcardiac
surgery), and by catheter-related parameters, such as
the condition under which the catheter was placed
(eg, elective versus urgent) and catheter type (eg,
tunneled versus nontunneled or subclavian versus
jugular).

Types of organisms that most commonly cause
hospital-acquired BSIs change over time. During
1986–1989, coagulase-negative staphylococci, fol-
lowed by Staphylococcus aureus, were the most fre-
quently reported causes of BSIs, accounting for 27%
and 16% of BSIs, respectively (Table 3).15 Pooled data
from 1992 through 1999 indicate that coagulase-neg-
ative staphylococci, followed by enterococci, are now
the most frequently isolated causes of hospital-ac-
quired BSIs.12 Coagulase-negative staphylococci ac-
count for 37%12 and S aureus account for 12.6% of
reported hospital-acquired BSIs.12 Also notable was
the susceptibility pattern of S aureus isolates. In 1999,
for the first time since NNIS has been reporting
susceptibilities, �50% of all S aureus isolates from
ICUs were resistant to oxacillin.12

In 1999, enterococci accounted for 13.5% of BSIs,
an increase from 8% reported to NNIS during 1986–
1989. The percentage of enterococcal ICU isolates
resistant to vancomycin also is increasing, escalating
from 0.5% in 1989 to 25.9% in 1999.12

Candida spp caused 8% of hospital-acquired BSIs
reported to NNIS during 1986–1989,15,16 and during
1992–1999.12,17,18 Resistance of Candida spp to com-
monly used antifungal agents is increasing. Al-
though NNIS has not reported the percentage of BSIs
caused by non-albicans species or fluconazole suscep-
tibility data, other epidemiologic and clinical data
document that fluconazole resistance is an increas-
ingly relevant consideration when designing empiric
therapeutic regimens for CRBSIs caused by yeast.
Data from the Surveillance and Control of Pathogens
of Epidemiologic Importance (SCOPE) Program doc-
umented that 10% of C albicans bloodstream isolates
from hospitalized patients were resistant to flucon-
azole.17 Additionally, 48% of Candida BSIs were
caused by non-albicans species, including C glabrata
and C krusei, which are more likely than C albicans to
demonstrate resistance to fluconazole and itracon-
azole.18,19

Gram-negative bacilli accounted for 19% of cathe-

ter-associated BSIs during 1986–198915 compared
with 14% of catheter-associated BSIs during 1992–
1999.12 An increasing percentage of ICU-related iso-
lates are caused by Enterobacteriaceae that produce
extended-spectrum �-lactamases (ESBLs), particu-
larly Klebsiella pneumoniae.20 Such organisms not only
are resistant to extended-spectrum cephalosporins,
but also to frequently used, broad spectrum antimi-
crobial agents.

Pathogenesis
Migration of skin organisms at the insertion site

into the cutaneous catheter tract with colonization of
the catheter tip is the most common route of infection
for peripherally inserted, short-term catheters.21,22

Contamination of the catheter hub contributes sub-
stantially to intraluminal colonization of long-term
catheters.23–25 Occasionally, catheters might become
hematogenously seeded from another focus of infec-
tion. Rarely, infusate contamination leads to CRBSI.26

Important pathogenic determinants of catheter-re-
lated infection are 1) the material of which the device
is made and 2) the intrinsic virulence factors of the
infecting organism. In vitro studies demonstrate that
catheters made of polyvinyl chloride or polyethylene
are likely less resistant to the adherence of microor-
ganisms than are catheters made of Teflon, silicone
elastomer, or polyurethane.27,28 Therefore, the major-
ity of catheters sold in the United States are no longer
made of polyvinyl chloride or polyethylene. Some
catheter materials also have surface irregularities
that enhance the microbial adherence of certain spe-
cies (eg, coagulase-negative staphylococci, Acineto-
bacter calcoaceticus, and Pseudomonas aeruginosa29–31);
catheters made of these materials are especially vul-
nerable to microbial colonization and subsequent in-
fection. Additionally, certain catheter materials are
more thrombogenic than others, a characteristic that
also might predispose to catheter colonization and
catheter-related infection.31,32 This association has
led to emphasis on preventing catheter-related
thrombus as an additional mechanism for reducing
CRBSI.

The adherence properties of a given microorgan-
ism also are important in the pathogenesis of cathe-
ter-related infection. For example, S aureus can ad-
here to host proteins (eg, fibronectin) commonly
present on catheters.33,34 Also, coagulase-negative
staphylococci adhere to polymer surfaces more
readily than do other pathogens (eg, Escherichia coli
or S aureus). Additionally, certain strains of coagu-
lase-negative staphylococci produce an extracellular
polysaccharide often referred to as “slime.”35,36 In
the presence of catheters, this slime potentiates the
pathogenicity of coagulase-negative staphylococci by
allowing them to withstand host defense mecha-
nisms (eg, acting as a barrier to engulfment and
killing by polymorphonuclear leukocytes) or by
making them less susceptible to antimicrobial agents
(eg, forming a matrix that binds antimicrobials be-
fore their contact with the organism cell wall).37 Cer-
tain Candida spp, in the presence of glucose-contain-
ing fluids, might produce slime similar to that of
their bacterial counterparts, potentially explaining

TABLE 3. Most Common Pathogens Isolated From Blood-
stream Infections [12,15]

Pathogen 1986–1989
(%)

1992–1999
(%)

Coagulase-negative staphylococci 27 37
S aureus 16 13

Enterococcus 8 13
Gram-negative rods 19 14

E coli 6 2
Enterobacter 5 5

P aeruginosa 4 4
K pneumoniae 4 3
Candida species 8 8
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the increased proportion of BSIs caused by fungal
pathogens among patients receiving parenteral nu-
trition fluids.38

STRATEGIES FOR PREVENTION OF CATHETER-
RELATED INFECTIONS IN ADULT AND PEDIATRIC

PATIENTS

Quality Assurance and Continuing Education
Measures to minimize the risk for infection asso-

ciated with intravascular therapy should strike a bal-
ance between patient safety and cost effectiveness.
As knowledge, technology, and health-care settings
change, infection control and prevention measures
also should change. Well-organized programs that
enable health-care providers to provide, monitor,
and evaluate care and to become educated are critical
to the success of this effort. Reports spanning the
past two decades have consistently demonstrated
that risk for infection declines following standardiza-
tion of aseptic care,39–43 and that insertion and main-
tenance of intravascular catheters by inexperienced
staff might increase the risk for catheter colonization
and CRBSI.43,44 Specialized “IV teams” have shown
unequivocal effectiveness in reducing the incidence
of catheter-related infections and associated compli-
cations and costs.45–45 Additionally, infection risk
increases with nursing staff reductions below a crit-
ical level.48

Site of Catheter Insertion
The site at which a catheter is placed influences the

subsequent risk for catheter-related infection and
phlebitis. The influence of site on the risk for catheter
infections is related in part to the risk for thrombo-
phlebitis and density of local skin flora.

Phlebitis has long been recognized as a risk for
infection. For adults, lower extremity insertion sites
are associated with a higher risk for infection than
are upper extremity sites.49–51 In addition, hand
veins have a lower risk for phlebitis than do veins on
the wrist or upper arm.52

The density of skin flora at the catheter insertion
site is a major risk factor for CRBSI. Authorities
recommend that CVCs be placed in a subclavian site
instead of a jugular or femoral site to reduce the risk
for infection. No randomized trial satisfactorily has
compared infection rates for catheters placed in jug-
ular, subclavian, and femoral sites. Catheters in-
serted into an internal jugular vein have been asso-
ciated with higher risk for infection than those
inserted into a subclavian or femoral vein.22,53,54

Femoral catheters have been demonstrated to have
relatively high colonization rates when used in
adults.55 Femoral catheters should be avoided, when
possible, because they are associated with a higher
risk for deep venous thrombosis than are internal
jugular or subclavian catheters.56–60 and because of a
presumption that such catheters are more likely to
become infected. However, studies in pediatric pa-
tients have demonstrated that femoral catheters have
a low incidence of mechanical complications and
might have an equivalent infection rate to that of
nonfemoral catheters.61–63 Thus, in adult patients, a

subclavian site is preferred for infection control pur-
poses, although other factors (eg, the potential for
mechanical complications, risk for subclavian vein
stenosis, and catheter-operator skill) should be con-
sidered when deciding where to place the catheter.
In a meta-analysis of eight studies, the use of bedside
ultrasound for the placement of CVCs substantially
reduced mechanical complications compared with
the standard landmark placement technique (RR �
0.22; 95% confidence interval [CI] � 0.10–0.45).64

Consideration of comfort, security, and maintenance
of asepsis as well as patient-specific factors (eg, pre-
existing catheters, anatomic deformity, and bleeding
diathesis), RR of mechanical complications (eg,
bleeding and pneumothorax), the availability of bed-
side ultrasound, and the risk for infection should
guide site selection.

Type of Catheter Material
Teflon or polyurethane catheters have been asso-

ciated with fewer infectious complications than cath-
eters made of polyvinyl chloride or polyethyl-
ene.27,65,66 Steel needles used as an alternative to
catheters for peripheral venous access have the same
rate of infectious complications as do Teflon cathe-
ters.67,68 However, the use of steel needles frequently
is complicated by infiltration of intravenous (IV) flu-
ids into the subcutaneous tissues, a potentially seri-
ous complication if the infused fluid is a vesicant.68

Hand Hygiene and Aseptic Technique
For short peripheral catheters, good hand hygiene

before catheter insertion or maintenance, combined
with proper aseptic technique during catheter ma-
nipulation, provides protection against infection.
Good hand hygiene can be achieved through the use
of either a waterless, alcohol-based product69 or an
antibacterial soap and water with adequate rinsing.70

Appropriate aseptic technique does not necessarily
require sterile gloves; a new pair of disposable non-
sterile gloves can be used in conjunction with a “no-
touch” technique for the insertion of peripheral ve-
nous catheters. However, gloves are required by the
Occupational Safety and Health Administration as
standard precautions for the prevention of blood-
borne pathogen exposure.

Compared with peripheral venous catheters,
CVCs carry a substantially greater risk for infection;
therefore, the level of barrier precautions needed to
prevent infection during insertion of CVCs should be
more stringent. Maximal sterile barrier precautions
(eg, cap, mask, sterile gown, sterile gloves, and large
sterile drape) during the insertion of CVCs substan-
tially reduces the incidence of CRBSI compared with
standard precautions (eg, sterile gloves and small
drapes).22,71 Although the efficacy of such precau-
tions for insertion of PICCs and midline catheters has
not been studied, the use of maximal barrier precau-
tions also is probably applicable to PICCs.

Skin Antisepsis
In the United States, povidone iodine has been the

most widely used antiseptic for cleansing arterial
catheter and CVC-insertion sites.72 However, in one
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study, preparation of central venous and arterial
sites with a 2% aqueous chlorhexidine gluconate
lowered BSI rates compared with site preparation
with 10% povidone-iodine or 70% alcohol.73 Com-
mercially available products containing chlorhexi-
dine have not been available until recently; in July
2000, the US Food and Drug Administration (FDA)
approved a 2% tincture of chlorhexidine preparation
for skin antisepsis. Other preparations of chlorhexi-
dine might not be as effective. Tincture of chlorhexi-
dine gluconate 0.5% is no more effective in prevent-
ing CRBSI or CVC colonization than 10% povidone
iodine, as demonstrated by a prospective, random-
ized study of adults.74 However, in a study involving
neonates, 0.5% chlorhexidine reduced peripheral IV
colonization compared with povidone iodine (20/
418 versus 38/408 catheters; p � 0.01).75 This study,
which did not include CVCs, had an insufficient
number of participants to assess differences in BSI
rates. A 1% tincture of chlorhexidine preparation is
available in Canada and Australia, but not yet in the
United States. No published trials have compared a
1% chlorhexidine preparation to povidone-iodine.

Catheter Site Dressing Regimens

Transparent, semipermeable polyurethane dress-
ings have become a popular means of dressing cath-
eter insertion sites. Transparent dressings reliably
secure the device, permit continuous visual inspec-
tion of the catheter site, permit patients to bathe and
shower without saturating the dressing, and require
less frequent changes than do standard gauze and
tape dressings; the use of these dressings saves per-
sonnel time.

In the largest controlled trial of dressing regimens
on peripheral catheters, the infectious morbidity as-
sociated with the use of transparent dressings on
approximately 2,000 peripheral catheters was exam-
ined.65 Data from this study suggest that the rate of
colonization among catheters dressed with transpar-
ent dressings (5.7%) is comparable to that of those
dressed with gauze (4.6%) and that no clinically sub-
stantial differences exist in either the incidences of
catheter-site colonization or phlebitis. Furthermore,
these data suggest that transparent dressings can be
safely left on peripheral venous catheters for the
duration of catheter insertion without increasing the
risk for thrombophlebitis.65

A meta-analysis has assessed studies that com-
pared the risk for catheter-related BSIs for groups
using transparent dressings versus groups using
gauze dressing.76 The risk for CRBSIs did not differ
between the groups. The choice of dressing can be a
matter of preference. If blood is oozing from the
catheter insertion site, gauze dressing might be pre-
ferred.

In a multi-center study, a chlorhexidine-impreg-
nated sponge (Biopatch) placed over the site of short-
term arterial and CVCs reduced the risk for catheter
colonization and CRBSI.77 No adverse systemic ef-
fects resulted from use of this device.

Catheter Securement Devices
Sutureless securement devices can be advanta-

geous over suture in preventing catheter-related
BSIs. One study, which involved only a limited num-
ber of patients and was underpowered, compared a
sutureless device with suture for the securement of
PICCS; in this study, CRBSI was reduced in the
group of patients that received the sutureless de-
vice.78

In-Line Filters
In-line filters reduce the incidence of infusion-re-

lated phlebitis.79,80 No data support their efficacy in
preventing infections associated with intravascular
catheters and infusion systems. Proponents of filters
cite several potential benefits to using these filters,
including 1) reducing the risk for infection from con-
taminated infusate or proximal contamination (ie,
introduced proximal to the filter); 2) reducing the
risk for phlebitis in patients who require high doses
of medication or in those in whom infusion-related
phlebitis already has occurred; 3) removing particu-
late matter that might contaminate IV fluids81; and 4)
filtering endotoxin produced by gram-negative or-
ganisms in contaminated infusate82 These theoretical
advantages should be tempered by the knowledge
that infusate-related BSI is rare and that filtration of
medications or infusates in the pharmacy is a more
practical and less costly way to remove the majority
of particulates. Furthermore, in-line filters might be-
come blocked, especially with certain solutions (eg,
dextran, lipids, and mannitol), thereby increasing the
number of line manipulations and decreasing the
availability of administered drugs.83 Thus, for reduc-
ing the risk for CRBSI, no strong recommendation
can be made in favor of using in-line filters.

Antimicrobial/Antiseptic Impregnated Catheters and
Cuffs

Certain catheters and cuffs that are coated or im-
pregnated with antimicrobial or antiseptic agents can
decrease the risk for CRBSI and potentially decrease
hospital costs associated with treating CRBSIs, de-
spite the additional acquisition cost of an antimicro-
bial/antiseptic impregnated catheter.84 All of the
studies involving antimicrobial/antiseptic impreg-
nated catheters have been conducted using triple-
lumen, noncuffed catheters in adult patients whose
catheters remained in place �30 days. Although all
of the studies have been conducted in adults, these
catheters have been approved by FDA for use in
patients weighing �3 kg. No antiseptic or antimicro-
bial impregnated catheters currently are available for
use in weighing �3 kg.

Chlorhexidine/Silver Sulfadiazine
Catheters coated with chlorhexidine/silver sulfa-

diazine only on the external luminal surface have
been studied as a means to reduce CRBSI. Two meta-
analyses2,85 demonstrated that such catheters re-
duced the risk for CRBSI compared with standard
noncoated catheters. The mean duration of catheter
placement in one meta-analysis ranged from 5.1 to
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11.2 days.86 The half-life of antimicrobial activity
against S epidermidis is 3 days in vitro for catheters
coated with chlorhexidine/silver sulfadiazine; this
antimicrobial activity decreases over time.87 The ben-
efit for the patients who receive these catheters will
be realized within the first 14 days.86 A second-
generation catheter is now available with chlorhexi-
dine coating both the internal and external luminal
surfaces. The external surface has three times the
amount of chlorhexidine and extended release of the
surface bound antiseptics than that in the first gen-
eration catheters. The external surface coating of
chlorhexidine is combined with silver-sulfadiazine,
and the internal surface is coated with chlorhexidine
alone. Preliminary studies indicate that prolonged
anti-infective activity provides improved efficacy in
preventing infections.88 Although rare, anaphylaxis
has been reported with the use of these chlorhexi-
dine/silver sulfadiazine catheters in Japan.89

Whether patients will become colonized or infected
with organisms resistant to chlorhexidine/silver sul-
fadiazine has not been determined.86

Chlorhexidine/silver sulfadiazine catheters are
more expensive than standard catheters. However,
one analysis has suggested that the use of chlorhexi-
dine/silver sulfadiazine catheters should lead to a
cost savings of $68 to $391 per catheter90 in settings
in which the risk for CRBSI is high despite adherence
to other preventive strategies (eg, maximal barrier
precautions and aseptic techniques). Use of these
catheters might be cost effective in ICU patients,
burn patients, neutropenic patients, and other pa-
tient populations in which the rate of infection ex-
ceeds 3.3 per 1,000 catheter days.86

Minocycline/Rifampin
In a multicenter randomized trial, CVCs impreg-

nated on both the external and internal surfaces with
minocycline/rifampin were associated with lower
rates of CRBSI when compared with the first-gener-
ation chlorhexidine-silver sulfadiazine impregnated
catheters.91 The beneficial effect began after day 6 of
catheterization. None of the catheters were evaluated
beyond 30 days. No minocycline/rifampin-resistant
organisms were reported. However, in vitro data
indicate that these impregnated catheters could in-
crease the incidence of minocycline and rifampin
resistance among pathogens, especially staphylo-
cocci. The half-life of antimicrobial activity against S
epidermidis is 25 days with catheters coated with mi-
nocycline/rifampin, compared with 3 days for the
first-generation catheters coated with chlorhexidine/
silver sulfadiazine in vitro.87 In vivo, the duration of
antimicrobial activity of the minocycline/rifampin
catheter is longer than that of the first-generation
chlorhexidine/silver sulfadiazine catheter.91 No
comparative studies have been published using the
second-generation chlorhexidine/silver sulfadiazine
catheter. Studies are needed to evaluated whether
the improved performance of the minocyline/ri-
fampin catheters results from the antimicrobial
agents used or from the coating of both the internal
and external surfaces. As with chlorhexidine/silver
sulfadiazine catheters, some clinicians have recom-

mended that the minocycline/rifampin catheters be
considered in patient populations when the rate of
CRBSI exceeds 3.3 per 1,000 catheter days.86 Others
suggest that reducing all rates of CRBSI should be
the goal.92 The decision to use chlorhexidine/silver
sulfadiazine or minocycline/rifampin impregnated
catheters should be based on the need to enhance
prevention of CRBSI after standard procedures have
been implemented (eg, educating personnel, using
maximal sterile barrier precautions, and using 2%
chlorhexidine skin antisepsis) and then balanced
against the concern for emergence of resistant patho-
gens and the cost of implementing this strategy.

Platinum/Silver
Ionic metals have broad antimicrobial activity and

are being used in catheters and cuffs to prevent
CRBSI. A combination platinum/silver impregnated
catheter is available in Europe and has recently been
approved by FDA for use in the United States. Al-
though these catheters are being marketed for their
antimicrobial properties, no published studies have
been presented to support an antimicrobial effect.

Silver Cuffs
Ionic silver has been used in subcutaneous colla-

gen cuffs attached to CVCs.93 The ionic silver pro-
vides antimicrobial activity and the cuff provides a
mechanical barrier to the migration of microorgan-
isms along the external surface of the catheter. In
studies of catheters left in place �20 days, the cuff
failed to reduce the incidence of CRBSI.94,95 Two
other studies of short-term catheters could not dem-
onstrate efficacy because of the minimal number of
CRBSIs observed.93,96

Systemic Antibiotic Prophylaxis
No studies have demonstrated that oral or paren-

teral antibacterial or antifungal drugs might reduce
the incidence of CRBSI among adults.97–99 However,
among low birth weight infants, two studies have
assessed vancomycin prophylaxis; both demon-
strated a reduction in CRBSI but no reduction in
mortality.100,101 Because the prophylactic use of
vancomycin is an independent risk factor for the
acquisition of vancomycin-resistant enterococcus
(VRE),102 the risk for acquiring VRE likely outweighs
the benefit of using prophylactic vancomycin.

Antibiotic/Antiseptic Ointments
Povidone-iodine ointment applied at the insertion

site of hemodialysis catheters has been studied as a
prophylactic intervention to reduce the incidence of
catheter-related infections. One randomized study of
129 hemodialysis catheters demonstrated a reduction
in the incidence of exit-site infections, catheter-tip
colonization, and BSIs with the routine use of povi-
done-iodine ointment at the catheter insertion site
compared with no ointment at the insertion site.103

Several studies have evaluated the effectiveness of
mupirocin ointment applied at the insertion sites of
CVCs as a means to prevent CRBSI.104–106 Although
mupirocin reduced the risk for CRBSI,106 mupirocin
ointment also has been associated with mupirocin
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resistance,107,108 and might adversely affect the integ-
rity of polyurethane catheters.109,110

Nasal carriers of S aureus have a higher risk for
acquiring CRBSI than do noncarriers.103,111 Mupiro-
cin ointment has been used intranasally to decrease
nasal carriage of S aureus and lessen the risk for
CRBSI. However, resistance to mupirocin develops
in both S aureus and coagulase-negative staphylo-
cocci soon after routine use of mupirocin is institut-
ed.107,108

Other antibiotic ointments applied to the catheter
insertion site also have been studied and have
yielded conflicting results.112–114 In addition, rates of
catheter colonization with Candida spp might be in-
creased with the use of antibiotic ointments that have
no fungicidal activity.112,114 To avoid compromising
the integrity of the catheter, any ointment that is
applied to the catheter insertion site should be
checked against the catheter and ointment manufac-
turers’ recommendations regarding compatibility.

Antibiotic Lock Prophylaxis
To prevent CRBSI, antibiotic lock prophylaxis has

been attempted by flushing and filling the lumen of
the catheter with an antibiotic solution and leaving
the solution to dwell in the lumen of the catheter.
Three studies have demonstrated the usefulness of
such prophylaxis in neutropenic patients with long-
term catheters.115–117 In two of the studies, patients
received either heparin alone (10 U/ml) or heparin
plus 25 micrograms/ml of vancomycin. The third
study compared vancomycin/ciprofloxacin/heparin
(VCH) to vancomycin/heparin (VH) and then to
heparin alone. The rate of CRBSI with vancomycin-
susceptible organisms was significantly lower (VCH,
p � 0.022; VH, p � 0.028) and the time to the first
episode of bacteremia with vancomycin-susceptible
organisms was substantially longer (VCH, p � 0.036;
VH, p � 0.011) in patients receiving either vancomy-
cin/ciprofloxacin/heparin or vancomycin/heparin
compared with heparin alone.115–117 One study in-
volving a limited number of children revealed no
difference in rates of CRBSI between children receiv-
ing a heparin flush compared with those receiving
heparin and vancomycin.118 However, because the
use of vancomycin is an independent risk factor for
the acquisition of VRE,102 this practice is not recom-
mended routinely.

An anticoagulant/antimicrobial combination com-
prising minocycline and ethylenediaminetetraacetic
acid (EDTA) has been proposed as a lock solution
because it has antibiofilm and antimicrobial activity
against gram-positive, gram-negative, and Candida
organisms,119 as well as anticoagulant properties.
However, no controlled or randomized trials have
demonstrated its efficacy.

Anticoagulants
Anticoagulant flush solutions are used widely to

prevent catheter thrombosis. Because thrombi and
fibrin deposits on catheters might serve as a nidus for
microbial colonization of intravascular cathe-
ters,120,121 the use of anticoagulants might have a role
in the prevention of CRBSI.

In a meta-analysis evaluating the benefit of hepa-
rin prophylaxis (3 U/ml in TPN, 5,000 U every 6 or
12 hours flush, or 2,500 U low molecular weight
heparin subcutaneously) in patients with short-term
CVCs, the risk for catheter-related central venous
thrombosis was reduced with the use of prophylactic
heparin.122 However, no substantial difference in the
rate for CRBSI was observed. Because the majority of
heparin solutions contain preservatives with antimi-
crobial activity, whether any decrease in the rate of
CRBSI is a result of the reduced thrombus formation,
the preservative, or both is unclear.

The majority of pulmonary artery, umbilical, and
central venous catheters are available with a heparin-
bonded coating. The majority are heparin-bonded
with benzalkonium chloride, which provides the
catheters with antimicrobial activity123 and provides
an anti-thrombotic effect.124

Warfarin also has been evaluated as a means for
reducing CRBSI by reducing thrombus formation on
catheters.125,126 In patients with long-term CVCs,
low-dose warfarin (ie, 1 mg/day) reduced the inci-
dence of catheter thrombus. No data demonstrate
that warfarin reduces the incidence of CRBSI.

Replacement of Catheters

Peripheral Venous Catheters
Scheduled replacement of intravascular catheters

has been proposed as a method to prevent phlebitis
and catheter-related infections. Studies of short pe-
ripheral venous catheters indicate that the incidence
of thrombophlebitis and bacterial colonization of
catheters increases when catheters are left in place
�72 hours.66,67,127 However, rates of phlebitis are not
substantially different in peripheral catheters left in
place 72 hours compared with 96 hours.128 Because
phlebitis and catheter colonization have been associ-
ated with an increased risk for catheter-related infec-
tion, short peripheral catheter sites commonly are
rotated at 72–96-hour intervals to reduce both the
risk for infection and patient discomfort associated
with phlebitis.

Midline Catheters
Midline catheters have been associated with lower

rates of phlebitis than short peripheral catheters
and with lower rates of infection than CVCs.129–131 In
one prospective study of 140 midline catheters, their
use was associated with a BSI rate of 0.8 per 1,000
catheter-days.131 No specific risk factors, including
duration of catheterization, were associated with in-
fection. Midline catheters were in place a median of
7 days, but for as long as 49 days. Although the
findings of this study suggested that midline cathe-
ters can be changed only when there is a specific
indication, no prospective, randomized studies have
assessed the benefit of routine replacement as a strat-
egy to prevent CRBSI associated with midline cath-
eters.

CVCs, Including PICCs and Hemodialysis Catheters
Catheter replacement at scheduled time intervals

as a method to reduce CRBSI has not lowered rates.
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Two trials have assessed a strategy of changing the
catheter every 7 days compared with a strategy of
changing catheters as needed.132,133 One of these
studies involved 112 surgical ICU patients needing
CVCs, pulmonary artery catheters, or peripheral ar-
terial catheters,132 whereas the other study involved
only subclavian hemodialysis catheters.133 In both
studies, no difference in CRBSI was observed in pa-
tients undergoing scheduled catheter replacement
every 7 days compared with patients whose cathe-
ters were replaced as needed.

Scheduled guidewire exchanges of CVCs is an-
other proposed strategy for preventing CRBSI. The
results of a meta-analysis of 12 randomized con-
trolled trials assessing CVC management failed to
prove any reduction of CRBSI rates through routine
replacement of CVCs by guidewire exchange com-
pared with catheter replacement on an as-needed
basis.134 Thus, routine replacement of CVCs is not
necessary for catheters that are functioning and have
no evidence of causing local or systemic complica-
tions.

Catheter replacement over a guidewire has be-
come an accepted technique for replacing a malfunc-
tioning catheter or exchanging a pulmonary artery
catheter for a CVC when invasive monitoring no
longer is needed. Catheter insertion over a guidewire
is associated with less discomfort and a significantly
lower rate of mechanical complications than are
those percutaneously inserted at a new site135; in
addition, this technique provides a means of preserv-
ing limited venous access in some patients. Replace-
ment of temporary catheters over a guidewire in the
presence of bacteremia is not an acceptable replace-
ment strategy, because the source of infection is usu-
ally colonization of the skin tract from the insertion
site to the vein.22,135 However, in selected patients
with tunneled hemodialysis catheters and bactere-
mia, catheter exchange over a guidewire, in combi-
nation with antibiotic therapy, might be an alterna-
tive as a salvage strategy in patients with limited
venous access.136–139

Hemodialysis Catheters
The use of catheters for hemodialysis is the most

common factor contributing to bacteremia in dialysis
patients.140,141 The RR for bacteremia in patients with
dialysis catheters is sevenfold the risk for patients
with primary arteriovenous fistulas.142 Despite the
National Kidney Foundation’s effort to reduce the
number of hemodialysis patients maintained with
catheter access, catheter use increased from 12.7% in
1995 to 22.2% in 1999.143 Rates for bacteremia per 100
patient months were 0.2 for arteriovenous fistulas,
0.5 for grafts, 5.0 for cuffed catheters, and 8.5 for
noncuffed catheters (CDC, unpublished data, 1999).

To reduce the rate of infection, hemodialysis cath-
eters should be avoided in favor of arteriovenous
fistulas and grafts. If temporary access is needed for
dialysis, a cuffed catheter is preferable to a noncuffed
catheter, even in the ICU setting, if the catheter is
expected to stay in place for �3 weeks.11,144

Pulmonary Artery Catheters
Pulmonary artery catheters are inserted through a

Teflon introducer and typically remain in place an
average of 3 days. The majority of pulmonary artery
catheters are heparin bonded, which reduces not
only catheter thrombosis but also microbial adher-
ence to the catheter.145 Meta-analysis indicates that
standard nonheparin-bonded pulmonary artery
catheter rates of CRBSI are 5.5 per 1,000 catheter
days; for heparin-bonded pulmonary artery cathe-
ters, this rate is 2.6 per 1,000 catheter days.11 Because
the majority of pulmonary artery catheters are hep-
arin-bonded, the RR of infection with these catheters
is similar to that of CVC (2.6 versus 2.3 per 1,000
catheter days).11

A prospective study of 442 pulmonary artery cath-
eters demonstrated an increased risk for CRBSI after
5 days (0/442 CRBSI before 5 days versus 5/442
CSBSI after 5 days; P � 0.001).146 A prospective
observational study of 71 pulmonary artery catheters
demonstrated higher infection rates in catheters left
in place longer than 7 days (2% before 7 days versus
16% after 7 days; P � 0.056).147 However, no studies
indicate that catheter replacement at scheduled time
intervals is an effective method to reduce
CRBSI.132,135 In patients who continue to require he-
modynamic monitoring, pulmonary artery catheters
do not need to be changed more frequently than
every 7 days. No specific recommendation can be
made regarding routine replacement of catheters
that need to be in place for �7 days.

Pulmonary artery catheters are usually packaged
with a thin plastic sleeve that prevents touch con-
tamination when placed over the catheter. In a study
of 166 catheters, patients who were randomly as-
signed to have their catheters self-contained within
this sleeve had a reduced risk for CRBSI compared
with those who had a pulmonary artery catheter
placed without the sleeve (P � 0.002).148

Peripheral Arterial Catheters
Peripheral arterial catheters are usually inserted

into the radial or femoral artery and permit contin-
uous blood pressure monitoring and blood gas mea-
surements. The rate of CRBSI is comparable to that of
temporary CVCs (2.9 versus 2.3 per 1,000 catheter
days).11 One study of peripheral arterial catheters
demonstrated no difference in infection rates be-
tween changing catheters at scheduled times and
changing arterial catheters on an as-needed basis.132

One observational study of 71 arterial catheters re-
vealed that 10 local infections and four CRBSIs oc-
curred in patients who had peripheral arterial cath-
eters in place for �4 days compared with one local
infection and no CRBSIs in patients whose catheters
were in place �4 days (P � 0.05).147 Because the risk
for CRBSI is likely similar to that of short-term CVCs,
arterial catheters can be approached in a similar way.
No specific recommendation can be made regarding
replacement of catheters that need to be in place for
�5 days.
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Replacement of Administration Sets
The optimal interval for routine replacement of IV

administration sets has been examined in three well-
controlled studies. Data from each of these studies
reveal that replacing administration sets no more
frequently than 72 hours after initiation of use is safe
and cost-effective.149–151 Data from a more recent
study demonstrated that rates of phlebitis were not
substantially different if administration sets were left
in place 96 hours compared with 72 hours.128 When
a fluid that enhances microbial growth is infused (eg,
lipid emulsions and blood products), more frequent
changes of administration sets are indicated, because
these products have been identified as independent
risk factors for CRBSI.152–158

Stopcocks (used for injection of medications, ad-
ministration of IV infusions, and collection of blood
samples) represent a potential portal of entry for
microorganisms into vascular access catheters and IV
fluids. Stopcock contamination is common, occurring
in 45% and 50% in the majority of series. Whether
such contamination is a substantial entry point of
CRBSI has been difficult to prove.

“Piggyback” systems are used as an alternative to
stopcocks. However, they also pose a risk for con-
tamination of the intravascular fluid if the device
entering the rubber membrane of an injection port is
exposed to air or comes into direct contact with
nonsterile tape used to fix the needle to the port.
Modified piggyback systems have the potential to
prevent contamination at these sites.159

Needleless Intravascular Catheter Systems
Attempts to reduce the incidence of sharp injuries

and the resultant risk for transmission of bloodborne
infections to health-care workers have led to the
design and introduction of needleless infusion sys-
tems. When the devices are used according to man-
ufacturers’ recommendations, they do not substan-
tially affect the incidence of CRBSI.160–167

Multidose Parenteral Medication Vials
Parenteral medications commonly are dispensed

in multidose, parenteral medication vials that might
be used for prolonged periods for one or more pa-
tients. Although the overall risk for extrinsic contam-
ination of multidose vials is likely minimal,168 the
consequences of contamination might result in life-
threatening infection.169,170 Single-use vials are fre-
quently preservative-free and might pose a risk for
contamination if they are punctured several times.

SPECIAL CONSIDERATIONS FOR
INTRAVASCULAR CATHETER-RELATED
INFECTIONS IN PEDIATRIC PATIENTS

Prevention of CRBSI in children requires addi-
tional considerations, although only certain studies
have been performed specifically in children. Pedi-
atric data have been derived largely from studies in
neonatal or pediatric ICUs and pediatric oncology
patients.

Epidemiology
As in adults, the majority of BSIs in children are

associated with the use of an intravascular catheter.
From 1995 through 2000, the pooled mean catheter-
associated BSI rate for all pediatric ICUs reporting
data to NNIS was 7.7 per 1,000 catheter days.171,172

Umbilical catheter and CVC-associated BSI rates for
neonatal ICUs ranged from 11.3 per 1,000 catheter
days in children with birth weight �1,000 g to 4.0 per
1,000 catheter days in children whose birth weight
was �2,500 g.171 Catheter utilization rates were com-
parable in adult and pediatric ICUs.172,173

Microbiology
As in adults, the majority of CRBSIs in children are

caused by coagulase-negative staphylococci. During
1992–1999, these bacteria accounted for 37.7% of BSIs
in pediatric ICUs reporting to NNIS.12 Exposure to
lipids has been identified as an independent risk
factor for development of coagulase-negative staph-
ylococcal bacteremia in very low birth weight infants
(ie, those weighing �1,000 g) (odds ratio [OR] � 9.4;
95% CI � 1.2–74.2),155 as well as candidemia in the
neonatal ICU (OR � 5.33; 95% CI � 1.23–48.4).154

Gram-negative bacteria accounted for 25% of BSIs
reported in pediatric ICUs,172 whereas enterococci
and Candida spp accounted for 10% and 9%, respec-
tively.172

Peripheral Venous Catheters
As in adults, the use of peripheral venous catheters

in pediatric patients might be complicated by phle-
bitis, infusion extravasation, and catheter infec-
tion.174 Catheter location, infusion of parenteral nu-
tritional fluids with continuous IV lipid emulsions,
and length of ICU stay before catheter insertion have
all increased pediatric patients’ risk for phlebitis.
However, contrary to the risk in adults, the risk for
phlebitis in children has not increased with the du-
ration of catheterization.174,175

Peripheral Arterial Catheters
In a prospective study of 340 peripheral arterial

catheters in children, the following two risk factors
for catheter-related infection were identified: 1) use
of an arterial system that permitted backflow of
blood into the pressure tubing and 2) duration of
catheterization.176 Although a correlation was found
between duration of arterial catheterization and risk
for catheter colonization, the risk remained constant
for 2–20 days at 6.2%.176

Umbilical Catheters
Although the umbilical stump becomes heavily

colonized soon after birth, umbilical-vessel catheter-
ization often is used for vascular access in newborn
infants. Umbilical vessels can be cannulated easily
and permit both collection of blood samples and
measurement of hemodynamic status. The inci-
dences of catheter colonization and BSI are similar
for umbilical vein catheters and umbilical artery
catheters. In several studies, an estimated 40%–55%
of umbilical artery catheters were colonized and 5%
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resulted in CRBSI; umbilical vein catheters were as-
sociated with colonization in 22%–59% of cases177–179

and with CRBSI in 3%–8% of cases.178 Although
CRBSI rates are similar for umbilical catheters in the
high position (ie, above the diaphragm) compared
with the low position (ie, below the diaphragm and
above the aortic bifurcation), catheters placed in the
high position result in a lower incidence of vascular
complications without an increase in adverse sequel-
ae.178

Risk factors for infection differ for umbilical artery
and umbilical vein catheters. In one study, neonates
with very low birth weight who also received anti-
biotics for �10 days were at increased risk for um-
bilical artery CRBSIs.178 In comparison, those with
higher birth weight and receipt of parenteral nutri-
tion fluids were at increased risk for umbilical vein
CRBSI. Duration of catheterization was not an inde-
pendent risk factor for infection of either type of
umbilical catheter.

CVCs
Because of the limited vascular sites in children,

attention should be given to the frequency with
which catheters are replaced in these patients. In a
study in which survival analysis techniques were
used to examine the relation between the duration of
central venous catheterization and complications in
pediatric ICU patients, all of the patients studied
(n � 397) remained uninfected for a median of 23.7
days.180 In addition, no relation was found between
duration of catheterization and the daily probability
of infection (r � 0.21; P � 0.1), suggesting that rou-
tine replacement of CVCs likely does not reduce the
incidence of catheter-related infection.180

Catheter Site Care
Although data regarding the use of the chlorhexi-

dine-impregnated sponge (Biopatch in children are
limited, one randomized, controlled study involving
705 neonates reported a substantial decrease in col-
onized catheter tips in infants in the Biopatch group
compared with the group that had standard dress-
ings (15% versus 24%; RR � 0.6; 95% CI � 0.5–0.9),
but no difference in the rates of CRBSI or BSI without
a source. Biopatch was associated with localized con-
tact dermatitis in infants of very low birth weight. Of
98 neonates with very low birth weight, 15 (15%)
developed localized contact dermatitis; four (1.5%) of
237 neonates weighing �1,000 g developed this re-
action (P � 0.0001). Infants with gestational age �26
weeks who had CVCs placed at age �8 days were at
increased risk for having localized contact dermati-
tis, whereas no infants in the control group devel-
oped this local reaction.181

Performance Indicators
Performance indicators for reducing CRBSI are 1)

implementation of educational programs that in-
clude didactic and interactive components for those
who insert and maintain catheters; 2) use of maximal
sterile barrier precautions during catheter placement;
3) use of chlorhexidine for skin antisepsis; and 4)
rates of catheter discontinuation when the catheter is

no longer essential for medical management. The
impact these recommendations will have on individ-
ual institutions should be evaluated using specific
performance indicators.

RECOMMENDATIONS FOR PLACEMENT OF
INTRAVASCULAR CATHETERS IN ADULTS AND

CHILDREN
These recommendations are designed to reduce

the infectious complications associated with intra-
vascular catheter use. Recommendations should be
considered in the context of the institution’s experi-
ence with catheter-related infections, experience with
other adverse catheter-related complications (eg,
thrombosis, hemorrhage, and pneumothorax), and
availability of personnel skilled in the placement of
intravascular devices. Recommendations are pro-
vided for 1) intravascular-catheter use in general; 2)
specific devices; and 3) special circumstances (ie, in-
travascular-device use in pediatric patients and CVC
use for parenteral nutrition and hemodialysis ac-
cess). Recommendations regarding the frequency of
replacing catheters, dressings, administration sets,
and fluids also are provided (Appendix B).

As in previous guidelines issued by CDC and
HICPAC, each recommendation is categorized on
the basis of existing scientific data, theoretical ratio-
nale, applicability, and economic impact. The CDC/
HICPAC system for categorizing recommendations
is as follows:

Category IA. Strongly recommended for imple-
mentation and strongly supported by well-designed
experimental, clinical, or epidemiologic studies.

Category IB. Strongly recommended for imple-
mentation and supported by some experimental,
clinical, or epidemiologic studies, and a strong the-
oretical rationale.

Category IC. Required by state or federal regula-
tions, rules, or standards.

Category II. Suggested for implementation and
supported by suggestive clinical or epidemiologic
studies or a theoretical rationale.

Unresolved issue. Represents an unresolved issue
for which evidence is insufficient or no consensus
regarding efficacy exists.

I. Health-care worker education and training
A. Educate health-care workers regarding the

indications for intravascular catheter use,
proper procedures for the insertion and
maintenance of intravascular catheters, and
appropriate infection-control measures to
prevent intravascular catheter-related infec-
tions.39,43,45–47,182–187 Category IA

B. Assess knowledge of and adherence to
guidelines periodically for all persons who
insert and manage intravascular cathe-
ters.39,43,46,182,188 Category IA

C. Ensure appropriate nursing staff levels in
ICUs to minimize the incidence of CRB-
SIs.48,189,190 Category IB

II. Surveillance
A. Monitor the catheter sites visually or by pal-

pation through the intact dressing on a reg-
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ular basis, depending on the clinical situa-
tion of individual patients. If patients have
tenderness at the insertion site, fever with-
out obvious source, or other manifestations
suggesting local or BSI, the dressing should
be removed to allow thorough examination
of the site1,191–193 Category IB

B. Encourage patients to report to their health-
care provider any changes in their catheter
site or any new discomfort. Category II

C. Record the operator, date, and time of cath-
eter insertion and removal, and dressing
changes on a standardized form. Category
II

D. Do not routinely culture catheter
tips.8,194,195 Category IA

III. Hand hygiene
A. Observe proper hand-hygiene procedures

either by washing hands with conventional
antiseptic-containing soap and water or
with waterless alcohol-based gels or foams.
Observe hand hygiene before and after pal-
pating catheter insertion sites, as well as
before and after inserting, replacing, access-
ing, repairing, or dressing an intravascular
catheter. Palpation of the insertion site
should not be performed after the applica-
tion of antiseptic, unless aseptic technique is
maintained43,70,196–200 Category IA

B. Use of gloves does not obviate the need for
hand hygiene.43,198,199 Category IA

IV. Aseptic technique during catheter insertion
and care
A. Maintain aseptic technique for the insertion

and care of intravascular cathe-
ters.22,71,201,202 Category IA

B. Wear clean or sterile gloves when inserting
an intravascular catheter as required by the
Occupational Safety and Health Adminis-
tration Bloodborne Pathogens Standard.
Category IC. Wearing clean gloves rather
than sterile gloves is acceptable for the in-
sertion of peripheral intravascular catheters
if the access site is not touched after the
application of skin antiseptics. Sterile gloves
should be worn for the insertion of arterial
and central catheters.201,203 Category IA

C. Wear clean or sterile gloves when changing
the dressing on intravascular catheters. Cat-
egory IC

V. Catheter insertion
Do not routinely use arterial or venous cut-
down procedures as a method to insert cathe-
ters.204–206 Category IA

VI. Catheter site care
A. Cutaneous antisepsis

1. Disinfect clean skin with an appropriate
antiseptic before catheter insertion and
during dressing changes. Although a 2%
chlorhexidine-based preparation is pre-
ferred, tincture of iodine, an iodophor, or
70% alcohol can be used.73,75,207,208 Cate-
gory IA

2. No recommendation can be made for the
use of chlorhexidine in infants aged �2
months. Unresolved issue

3. Allow the antiseptic to remain on the
insertion site and to air dry before cath-
eter insertion. Allow povidone iodine to
remain on the skin for at least 2 minutes,
or longer if it is not yet dry before inser-
tion.73,75,207,208 Category IB

4. Do not apply organic solvents (eg, ace-
tone and ether) to the skin before inser-
tion of catheters or during dressing
changes.209 Category IA

VII. Catheter-site dressing regimens
A. Use either sterile gauze or sterile, transpar-

ent, semipermeable dressing to cover the
catheter site.146,210–212 Category IA

B. Tunneled CVC sites that are well healed
might not require dressings. Category II

C. If the patient is diaphoretic, or if the site is
bleeding or oozing, a gauze dressing is pref-
erable to a transparent, semi-permeable
dressing.146,210–212 Category II

D. Replace catheter-site dressing if the dress-
ing becomes damp, loosened, or visibly
soiled.146,210 Category IB

E. Change dressings at least weekly for adult
and adolescent patients depending on the
circumstances of the individual patient.211

Category II
F. Do not use topical antibiotic ointment or

creams on insertion sites (except when us-
ing dialysis catheters) because of their po-
tential to promote fungal infections and an-
timicrobial resistance.107,213 Category IA
(See Central Venous Catheters, Including
PICCs, Hemodialysis, and Pulmonary Ar-
tery Catheters, in Adult and Pediatric Pa-
tients, Section II.I.)

G. Do not submerge the catheter under water.
Showering should be permitted if precau-
tions can be taken to reduce the likelihood
of introducing organisms into the catheter
(eg, if the catheter and connecting device
are protected with an impermeable cover
during the shower.214,215 Category II

VIII. Selection and replacement of intravascular
catheters
A. Select the catheter, insertion technique, and

insertion site with the lowest risk for com-
plications (infectious and noninfectious) for
the anticipated type and duration of IV ther-
apy.22,55,59,216–218 Category IA

B. Promptly remove any intravascular catheter
that is no longer essential.219,220 Category
IA

C. Do not routinely replace central venous or
arterial catheters solely for the purposes of
reducing the incidence of infection.134,135,221

Category IB
D. Replace peripheral venous catheters at least

every 72–96 hours in adults to prevent phle-
bitis.128 Leave peripheral venous catheters
in place in children until IV therapy is com-
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pleted, unless complications (eg, phlebitis
and infiltration) occur.174,175,222,223 Category
IB

E. When adherence to aseptic technique can-
not be ensured (ie, when catheters are in-
serted during a medical emergency), re-
place all catheters as soon as possible and
after no longer than 48 hours.22,71,201,202 Cat-
egory II

F. Use clinical judgment to determine when to
replace a catheter that could be a source of
infection (eg, do not routinely replace cath-
eters in patients whose only indication of
infection is fever). Do not routinely replace
venous catheters in patients who are bacte-
remic or fungemic if the source of infection
is unlikely to be the catheter.224 Category II

G. Replace any short-term CVC if purulence is
observed at the insertion site, which indi-
cates infection.224,225 Category IB

H. Replace all CVCs if the patient is hemody-
namically unstable and CRBSI is suspect-
ed.224,225 Category II

I. Do not use guidewire techniques to replace
catheters in patients suspected of having
catheter-related infection.134,135 Category IB

IX. Replacement of administration setsa, needleless
systems, and parenteral fluids
A. Administration sets

1. Replace administration sets, including
secondary sets and add-on devices, no
more frequently than at 72-hour inter-
vals, unless catheter-related infection is
suspected or documented.23,149–151 Cate-
gory IA

2. Replace tubing used to administer blood,
blood products, or lipid emulsions (those
combined with amino acids and glucose
in a 3-in-1 admixture or infused sepa-
rately) within 24 hours of initiating the
infusion.158,226–229 Category IB. If the so-
lution contains only dextrose and amino
acids, the administration set does not
need to be replaced more frequently than
every 72 hours.226 Category II

3. Replace tubing used to administer
propofol infusions every 6 or 12 hours,
depending on its use, per the manufac-
turer’s recommendation.230 Category IA

B. Needleless intravascular devices
1. Change the needleless components at

least as frequently as the administration
set.160–162,164–167 Category II

2. Change caps no more frequently than
every 72 hours or according to manufac-
turers’ recommendations.160,162,165,166

Category II

3. Ensure that all components of the system
are compatible to minimize leaks and
breaks in the system.163 Category II

4. Minimize contamination risk by wiping
the access port with an appropriate anti-
septic and accessing the port only with
sterile devices.162,163,165 Category IB

C. Parenteral fluids
1. Complete the infusion of lipid-containing

solutions (eg, 3-in-1 solutions) within 24
hours of hanging the solution.156–158,226,229

Category IB
2. Complete the infusion of lipid emulsions

alone within 12 hours of hanging the
emulsion. If volume considerations re-
quire more time, the infusion should be
completed within 24 hours.156–158 Cate-
gory IB

3. Complete infusions of blood or other
blood products within 4 hours of hang-
ing the blood.231–234 Category II

4. No recommendation can be made for the
hang time of other parenteral fluids. Un-
resolved issue

X. IV-injection ports
A. Clean injection ports with 70% alcohol or an

iodophor before accessing the sys-
tem164,235,236 Category IA

B. Cap all stopcocks when not in use.235 Cate-
gory IB

XI. Preparation and quality control of IV admix-
tures
A. Admix all routine parenteral fluids in the

pharmacy in a laminar-flow hood using
aseptic technique.237,238 Category IB

B. Do not use any container of parenteral fluid
that has visible turbidity, leaks, cracks, or
particulate matter or if the manufacturer’s
expiration date has passed.237 Category IB

C. Use single-dose vials for parenteral addi-
tives or medications when possible.237,239

Category II
D. Do not combine the leftover content of sin-

gle-use vials for later use.237,239 Category IA
E. If multidose vials are used

1. Refrigerate multidose vials after they are
opened if recommended by the manufac-
turer. Category II

2. Cleanse the access diaphragm of multid-
ose vials with 70% alcohol before insert-
ing a device into the vial.236 Category IA

3. Use a sterile device to access a multidose
vial and avoid touch contamination of
the device before penetrating the access
diaphragm.235,240 Category IA

4. Discard multidose vial if sterility is com-
promised.235,240 Category IA

XII. In-line filters
Do not use filters routinely for infection-control
purposes.80,241 Category IA

XIII. IV-therapy personnel
Designate trained personnel for the insertion

aAdministration sets include the area from the spike of tubing entering the
fluid container to the hub of the vascular access device. However, a short
extension tube might be connected to the catheter and might be considered
a portion of the catheter to facilitate aseptic technique when changing
administration sets.
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and maintenance of intravascular cathe-
ters.46,47,210,242 Category IA

XIV. Prophylactic antimicrobials
Do not administer intranasal or systemic anti-
microbial prophylaxis routinely before inser-
tion or during use of an intravascular catheter
to prevent catheter colonization or
BSI.97,98,108,243 Category IA

PERIPHERAL VENOUS CATHETERS, INCLUDING
MIDLINE CATHETERS, IN ADULT AND PEDIATRIC

PATIENTS

I. Selection of peripheral catheter
A. Select catheters on the basis of the intended

purpose and duration of use, known com-
plications (eg, phlebitis and infiltration),
and experience of individual catheter oper-
ators.67,68,244 Category IB

B. Avoid the use of steel needles for the ad-
ministration of fluids and medication that
might cause tissue necrosis if extravasation
occurs.67,68 Category IA

C. Use a midline catheter or PICC when the
duration of IV therapy will likely exceed 6
days.244 Category IB

II. Selection of peripheral-catheter insertion site
A. In adults, use an upper- instead of a lower-

extremity site for catheter insertion. Replace
a catheter inserted in a lower-extremity site
to an upper-extremity site as soon as possi-
ble.67,245 Category IA

B. In pediatric patients, the hand, the dorsum
of the foot, or the scalp can be used as the
catheter insertion site. Category II

C. Replacement of catheter
1. Evaluate the catheter insertion site daily,

by palpation through the dressing to dis-
cern tenderness and by inspection if a
transparent dressing is in use. Gauze and
opaque dressings should not be removed
if the patient has no clinical signs of in-
fection. If the patient has local tenderness
or other signs of possible CRBSI, an
opaque dressing should be removed and
the site inspected visually. Category II

2. Remove peripheral venous catheters if
the patient develops signs of phlebitis
(eg, warmth, tenderness, erythema, and
palpable venous cord), infection, or a
malfunctioning catheter.66 Category IB

3. In adults, replace short, peripheral ve-
nous catheters at least 72–96 hours to
reduce the risk for phlebitis. If sites for
venous access are limited and no evi-
dence of phlebitis or infection is present,
peripheral venous catheters can be left in
place for longer periods, although the
patient and the insertion sites should be
closely monitored.66,128,247 Category IB

4. Do not routinely replace midline cathe-
ters to reduce the risk for infection.131

Category IB

5. In pediatric patients, leave peripheral
venous catheters in place until IV ther-
apy is completed, unless a complication
(eg, phlebitis and infiltration) oc-
curs.174,175,222,223 Category IB

III. Catheter and catheter-site care
Do not routinely apply prophylactic topical an-
timicrobial or antiseptic ointment or cream to
the insertion site of peripheral venous cathe-
ters.107,213 Category IA

CVCs, INCLUDING PICCs, HEMODIALYSIS, AND
PULMONARY ARTERY CATHETERS, IN ADULT

AND PEDIATRIC PATIENTS

I. Surveillance
A. Conduct surveillance in ICUs and other pa-

tient populations to determine CRBSI rates,
monitor trends in those rates, and assist in
identifying lapses in infection-control prac-
tices.3,12,16,247–250 Category IA

B. Express ICU data as the number of catheter-
associated BSIs per 1,000 catheter-days for
both adults and children and stratify by
birth weight categories for neonatal ICUs to
facilitate comparisons with national data in
comparable patient populations and health-
care settings.3,12,16,247–250 Category IB

C. Investigate events leading to unexpected
life-threatening or fatal outcomes. This in-
cludes any process variation for which a
recurrence would likely present an adverse
outcome.13 Category IC

II. General principles
A. Use a CVC with the minimum number of

ports or lumens essential for the manage-
ment of the patient.251–254 Category IB

B. Use an antimicrobial or antiseptic-impreg-
nated CVC in adults whose catheter is ex-
pected to remain in place �5 days if, after
implementing a comprehensive strategy to
reduce rates of CRBSI, the CRBSI rate re-
mains above the goal set by the individual
institution based on benchmark rates (Table
2) and local factors. The comprehensive
strategy should include the following three
components: educating persons who insert
and maintain catheters, use of maximal ster-
ile barrier precautions, and a 2% chlorhexi-
dine preparation for skin antisepsis during
CVC insertion.84–86,90,91,255 Category IB

C. No recommendation can be made for the
use of impregnated catheters in children.
Unresolved issue

D. Designate personnel who have been trained
and exhibit competency in the insertion of
catheters to supervise trainees who perform
catheter insertion.39,43,46,182,187,188 Category
IA

E. Use totally implantable access devices for
patients who require long-term, intermit-
tent vascular access. For patients requiring
frequent or continuous access, a PICC or
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tunneled CVC is preferable.256,257 Category
II

F. Use a cuffed CVC for dialysis if the period
of temporary access is anticipated to be pro-
longed (eg, �3 weeks).144,258 Category IB

G. Use a fistula or graft instead of a CVC for
permanent access for dialysis.142 Category
IB

H. Do not use hemodialysis catheters for blood
drawing or applications other than hemodi-
alysis except during dialysis or under emer-
gency circumstances. Category II

I. Use povidone-iodine antiseptic ointment at
the hemodialysis catheter exit site after
catheter insertion and at the end of each
dialysis session only if this ointment does
not interact with the material of the hemo-
dialysis catheter per manufacturer’s recom-
mendation.103,114,144 Category II

III. Selection of catheter insertion site
A. Weigh the risk and benefits of placing a

device at a recommended site to reduce in-
fectious complications against the risk for
mechanical complications (eg, pneumotho-
rax, subclavian artery puncture, subclavian
vein laceration, subclavian vein stenosis, he-
mothorax, thrombosis, air embolism, and
catheter misplacement).22,55,59,218 Category
IA

B. Use a subclavian site (rather than a jugular
or a femoral site) in adult patients to mini-
mize infection risk for nontunneled CVC
placement.22,55,59,60 Category IA

C. No recommendation can be made for a pre-
ferred site of insertion to minimize infection
risk for a tunneled CVC.61–63 Unresolved
issue

D. Place catheters used for hemodialysis and
pheresis in a jugular or femoral vein rather
than a subclavian vein to avoid venous ste-
nosis if catheter access is needed.259–263 Cat-
egory IA

IV. Maximal sterile barrier precautions during
catheter insertion
A. Use aseptic technique including the use of a

cap, mask, sterile gown, sterile gloves, and a
large sterile sheet, for the insertion of CVCs
(including PICCS) or guidewire ex-
change.22,71 Category IA

B. Use a sterile sleeve to protect pulmonary
artery catheters during insertion.148 Cate-
gory IB

V. Replacement of catheter
A. Do not routinely replace CVCs, PICCs, he-

modialysis catheters, or pulmonary artery
catheters to prevent catheter-related infec-
tions.132,134,135 Category IB

B. Do not remove CVCs or PICCs on the basis
of fever alone. Use clinical judgment regard-
ing the appropriateness of removing the
catheter if infection is evidenced elsewhere
or if a noninfectious cause of fever is sus-
pected.224,264 Category II

C. Guidewire exchange
1. Do not use guidewire exchanges rou-

tinely for nontunneled catheters to pre-
vent infection.135,265 Category IB

2. Use a guidewire exchange to replace a
malfunctioning nontunneled catheter if
no evidence of infection is present.135,265

Category IB
3. Use a new set of sterile gloves before

handling the new catheter when guide-
wire exchanges are performed.22,71 Cate-
gory II

VI. Catheter and catheter-site care
A. General measures

Designate one port exclusively for hyperali-
mentation if a multilumen catheter is used
to administer parenteral nutrition.266 Cate-
gory II

B. Antibiotic lock solutions
Do not routinely use antibiotic lock solu-
tions to prevent CRBSI. Use prophylactic
antibiotic lock solution only in special cir-
cumstances (eg, in treating a patient with a
long-term cuffed or tunneled catheter or
port who has a history of multiple CRBSIs
despite optimal maximal adherence to asep-
tic technique).115,116,267,268 Category II

C. Catheter-site dressing regimens
1. Replace the catheter-site dressing when it

becomes damp, loosened, or soiled or
when inspection of the site is neces-
sary.65,146,211 Category IA

2. Replace dressings used on short-term
CVC sites every 2 days for gauze dress-
ings and at least every 7 days for trans-
parent dressings, except in those pediat-
ric patients in which the risk for
dislodging the catheter outweighs the
benefit of changing the dressing.211 Cat-
egory IB

3. Replace dressings used on tunneled or
implanted CVC sites no more than once
per week, until the insertion site has
healed.211 Category IB

4. No recommendation can be made re-
garding the necessity for any dressing on
well-healed exit sites of long-term cuffed
and tunneled CVCs. Unresolved issue

D. No recommendation can be made for the
use of chlorhexidine sponge dressings to
reduce the incidence of infection. Unre-
solved issue

E. Do not use chlorhexidine sponge dressings
in neonates aged �7 days or of gestational
age �26 weeks.181 Category II

F. No recommendation can be made for the
use of sutureless securement devices. Unre-
solved issue

G. Ensure that catheter-site care is compatible
with the catheter material.109,110 Category
IB

H. Use a sterile sleeve for all pulmonary artery
catheters.148 Category IB
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ADDITIONAL RECOMMENDATIONS FOR
PERIPHERAL ARTERIAL CATHETERS AND

PRESSURE MONITORING DEVICES FOR ADULT
AND PEDIATRIC PATIENTS

I. Selection of pressure monitoring system
Use disposable, rather than reusable, trans-
ducer assemblies when possible.269–273 Cate-
gory IB

II. Replacement of catheter and pressure monitor-
ing system
A. Do not routinely replace peripheral arterial

catheters to prevent catheter-related infec-
tions.132,147,221,274 Category II

B. Replace disposable or reusable transducers
at 96-hour intervals. Replace other compo-
nents of the system (including the tubing,
continuous-flush device, and flush solution)
at the time the transducer is replaced.22,270

Category IB
III. Care of pressure monitoring systems

A. General measures
1. Keep all components of the pressure mon-

itoring system (including calibration de-
vices and flush solution) sterile.269,275–277

Category IA
2. Minimize the number of manipulations

of and entries into the pressure monitor-
ing system. Use a closed-flush system (ie,
continuous flush), rather than an open
system (ie, one that requires a syringe
and stopcock), to maintain the patency of
the pressure monitoring catheters.272,278

Category II
3. When the pressure monitoring system is

accessed through a diaphragm rather
than a stopcock, wipe the diaphragm
with an appropriate antiseptic before ac-
cessing the system.272 Category IA

4. Do not administer dextrose-containing
solutions or parenteral nutrition fluids
through the pressure monitoring cir-
cuit.272,279,280 Category IA

B. Sterilization or disinfection of pressure
monitoring systems
1. Use disposable transducers.272,279–282

Category IB
2. Sterilize reusable transducers according

to the manufacturers’ instructions if the
use of disposable transducers is not fea-
sible.272,279–282 Category IA

RECOMMENDATIONS FOR UMBILICAL
CATHETERS

I. Replacement of catheters
A. Remove and do not replace umbilical artery

catheters if any signs of CRBSI, vascular
insufficiency, or thrombosis are present.283

Category II
B. Remove and do not replace umbilical ve-

nous catheters if any signs of CRBSI or
thrombosis are present.283 Category II

C. No recommendation can be made for treat-
ing through an umbilical venous catheter

suspected of being infected. Unresolved is-
sue

D. Replace umbilical venous catheters only if
the catheter malfunctions. Category II

II. Catheter-site care
A. Cleanse the umbilical insertion site with an

antiseptic before catheter insertion. Avoid
tincture of iodine because of the potential
effect on the neonatal thyroid. Other iodine-
containing products (eg, povidone-iodine)
can be used.75,177,178,284,285 Category IB

B. Do not use topical antibiotic ointment or
creams on umbilical catheter insertion sites
because of the potential to promote fungal
infections and antimicrobial resis-
tance.107,213 Category IA

C. Add low doses of heparin (0.25–1.0 F/ml) to
the fluid infused through umbilical arterial
catheters.286–288 Category IB

D. Remove umbilical catheters as soon as pos-
sible when no longer needed or when any
sign of vascular insufficiency to the lower
extremities is observed. Optimally, umbili-
cal artery catheters should not be left in
place �5 days.283,289 Category II

E. Umbilical venous catheters should be re-
moved as soon as possible when no longer
needed but can be used up to 14 days if
managed aseptically.290,291 Category II
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PRESENTED BY: Pediatric Section of the American College of Rheumatology 

BACKGROUND:  

This document was developed to provide a general understanding of the reasons for involving a 
pediatric rheumatologist in patient care and to identify circumstances when referral to a pediatric 
rheumatologist is appropriate. The ultimate objective in providing medical care for children with 
rheumatic diseases is to achieve the best possible health outcome in the most cost-effective 
setting. 

Rheumatic diseases are an important cause of disability in childhood. Proper diagnosis and early 
aggressive intervention can minimize both short and long term morbidity of these conditions. 
Without proper therapy, acute rheumatic fever, systemic lupus erythematosus, dermatomyo-sitis, 
progressive systemic sclerosis, and many forms of vasculitis can be fatal. Other conditions such 
as juvenile rheumatoid arthritis and spondyloarthropathies which do not acutely threaten life, can 
be associated with lifetime disability. Rheumatic diseases in childhood differ from those in adults. 
There are important age related impacts of the diseases on the developing immune, neurologic 
and musculoskeletal systems. These chronic diseases have profound psychosocial effects on 
patients and their families.  

The goals of treatment of childhood rheumatologic diseases are to control disease activity, 
preserve normal physical, social and emotional growth and development, minimize chronic 
disability and deformity, and achieve remission of disease. In pediatric rheumatic diseases, 
findings on physical examination often take precedence over laboratory findings in the 
establishment of a diagnosis and a treatment plan. Children and adolescents are often difficult to 
evaluate due to their development and behavioral stages; therefore the importance of a skilled 
examiner cannot be over emphasized. 

Pediatric rheumatologists are physicians who specialize in providing comprehensive care to 
children with rheumatologic diseases and their families. They are pediatricians who have 
completed an additional 2-3 years of specialized training in pediatric rheumatology and are 
usually Board Certified in Pediatric Rheumatology. (In some cases these physicians may have 
been trained initially as internists rather than pediatricians). Pediatric rheumatologists are 
specifically trained to be highly skilled in: 1) differential diagnosis in children and adolescents; 2) 
efficient use of diagnostic interventions in children and adolescents; 3) selecting the most 
appropriate therapy (including other consultative services) for children and adolescents with 
rheumatic diseases; 4) monitoring long term therapy for effectiveness and side effects unique to 
children and adolescents; 5) achieving favorable outcomes in terms of control of rheumatologic 
diseases and prevention of disability; 6) coordination of care for children and adolescents with 
multisystem diseases; and 7) dealing with chronically ill children, adolescents and their families. 

Most pediatric rheumatologists are located at University centers and work with a multi-disciplinary 
team that includes one or more pediatric rheumatologists and other health care professionals who 
specialize in the treatment of rheumatologic diseases, such as registered nursed, physical 
therapists, occupational therapists and social workers. A pediatric rheumatology center will also 
have available the services frequently needed by these patients such as nutrition, pediatric 
orthopedics, pediatric nephrology, pediatric ophthalmology, pediatric cardiology, child 
psychology/psychiatry, maxillo-facial surgery, pediatric dermatology, and physiatry. 



The major strength of the multidisciplinary team is facilitating the achievement of the goals of 
treatment of childhood rheumatic diseases in the least costly setting In those geographic areas of 
the country where visits to a pediatric rheumatologist or center can only be accomplished one to 
two times per year, a local adult rheumatologist may be part of this treatment team as well. Due 
to the limited availability of pediatric rheumatology services in many areas of the country, adult 
rheumatologists who have training and experience in pediatric rheumatology should also be 
utilized as part of the multidisciplinary team to facilitate the achievement of the goals of treatment 
of childhood rheumatic diseases. 

POSITION 

Children and adolescents with the following diseases or in the following situations may benefit 
from referral to a pediatric rheumatologist: 

B 1. Patients with unclear diagnoses  

B Prolonged fever 
B Loss of function  

- inability to attend school 
- regression in physical skills 

B Normal laboratory findings but local or generalized pain and/or swelling 
B Abnormal laboratory findings but symptoms and/or examination do not fit 

clinical criteria for a specific rheumatic disease 
B Complaints not consistent with laboratory findings or physical 

examination 
B Unexplained physical findings such as rash, fever, arthritis, anemia, 

weakness, weight loss, fatigue or anorexia 
B Unexplained musculoskeletal pain 
B Undefined autoimmune disease 

B 2. Diagnostic evaluation and long-term management of:  

B Juvenile rheumatoid arthritis 
B Mixed connective tissue disease 
B Scleroderma ï systemic and localized 
B Spondyloarthropathies  

- ankylosing spondylitis 
- Reiterôs syndrome 
- psoriatic arthritis 
- arthritis associated with inflammatory bowel 

B Chronic vasculitis  

- Polyarteritis nodosa 
- Wegnerôs granulomatosis 
- Behcetôs syndrome 
- Takayasuôs arteritis 
- hypocomplementemic vasculitis 
- hypersensitivity vasculitis 



B Systemic lupus erythematosus 
B Anti-phospholipid syndrome 
B Cerebral vasculitis 
B Sarcoidosis 
B Juvenile Dermatomyositis 
B Lyme disease with arthritis 
B Sjºgrenôs Syndrome 
B Chronic recurrent multifocal osteomyelitis 
B Neonatal onset multisystem inflammatory disease 
B Post-infectious arthritis 
B Post-infectious vasculitis 
B Relapsing polychondritis 

B 3. Confirm diagnosis and help formulate and/or participate in a treatment plan for the 
following conditions:  

B Henoch-Schonlein Purpura 
B Apophysitis 
B Reactive (post infectious) arthritis 
B Osteochondroses 
B Serum sickness 
B Growing pains 
B Kawasaki disease 
B Iritis 
B Acute rheumatic fever 
B Erythromelalgia 
B Fibromyalgia 
B Raynaudôs disease 
B Reflex sympathetic dystrophy 
B Cold induced injury 
B Pain syndromes 
B Osteoporosis 
B Over use syndromes; hypermobility 
B Osteoarthritis 
B Complex autoimmune hemolytic anemia 
B Periodic fever syndromes 
B Complex autoimmune thrombocytopenia 

4. Diagnostic or treatment plan evaluation for autoimmune disorders associated with other 
primary diseases such as: immunodeficiency, neoplasm, infectious disease, endocrine disorders, 
genetic and metabolic diseases, post-transplantation, cystic fibrosis and arthritis associated with 
birth defects. 

5. Provide second opinion or confirmatory evaluation when requested in certain cases where 
primary care physicians request expert opinion for families requiring subspecialty input to cope 
with disease process, accept treatment plan, allay anxiety and provide education. 
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ABBREVIATION. AAP, American Academy of Pediatrics.

The Surgical Advisory Panel of the American
Academy of Pediatrics (AAP), in response to a
recommendation from the AAP Subspecialty

Work Group and with the collaboration of the Sur-
gical Sections of the AAP, has created referral guide-
lines intended to serve as voluntary practice param-
eters to assist general pediatricians in determining
when and where to refer their patients to pediatric
surgical specialists. It is recognized that the guide-
lines here may be difficult to achieve. Communities
vary. Specialties overlap, and more than 1 type of
pediatric or other surgical specialist may be qualified
to manage a particular problem. Many complex pe-
diatric problems are optimally managed by a medi-
cal-surgical team rather than an individual surgical
specialist. This does not negate the value of the
guidelines, however, because the child who needs
specialized surgical care is best served by the skills of
the appropriate pediatric surgical specialist.

Major congenital anomalies, malignancies, major
trauma, and chronic illnesses in infants and children
should be managed by pediatric medical and surgi-
cal specialists at pediatric referral centers. Such cen-
ters dedicated to children can provide expertise in
many areas, including the pediatric medical and sur-
gical specialties, pediatric radiology, pediatric anes-
thesiology, pediatric pathology, and pediatric inten-
sive care. The optimal management of the child with
complex problems, chronic illness, or disabilities re-
quires coordination, communication, and coopera-
tion of the pediatric surgical specialist with the
child’s primary care pediatrician or physician.

When a surgical condition has been identified,
ideally, a pediatric surgical specialist should be
called to address the issues related to this condition
with the family and the respective pediatrician. In
rural areas where it would be a hardship to the
family and the child to travel long distances, the
family in conjunction with the primary care pedia-
trician/physician should weigh the advantages of
traveling to a center with a pediatric surgical special-
ist for surgical care. The primary care pediatrician or
physician should consider calling the pediatric sur-
gical specialist to discuss whether a consultation is

advised in cases where, geographically, the specialist
is not near.

Finally, however, it should be noted that the
guidelines are voluntary standards for practice man-
agement. Each pediatrician must make an indepen-
dent judgment in each case on the basis of facts and
circumstances presented to him or her.

PEDIATRIC GENERAL SURGERY REFERRAL
GUIDELINES

A pediatric surgeon has completed a 5-year resi-
dency training in general surgery, plus a 2-year fel-
lowship in pediatric surgery. He or she is certified by
the American Board of Surgery in both General Sur-
gery and in Pediatric Surgery. For purposes of de-
veloping these guidelines, the following age group
definitions are used: infant (0–1 year), child (2–12
years), and adolescent (13–18 years).

• Patients 5 years or younger who may need surgi-
cal care should be cared for by a pediatric surgeon.

• Infants and children with perforated appendicitis
should be cared for by a pediatric surgeon. If a
nonpediatric surgeon makes the diagnosis or sus-
pects the diagnosis of perforated appendicitis in a
child, the child should be transferred to the care of
a pediatric surgeon.

• Seriously injured infants and children may be sta-
bilized at a local hospital and then should be trans-
ferred to a pediatric trauma center.

• Infants, children, and adolescents with solid ma-
lignancies should be cared for from the outset by a
pediatric surgeon or pediatric surgical specialist
and a pediatric medical cancer specialist.

• Minimally invasive procedures (eg, laparoscopy,
thoracoscopy) in infants and children should be
performed by a pediatric surgeon trained in these
techniques.

• Infants and children with medical conditions that
increase operative risk (eg, congenital heart dis-
ease) who must undergo a common surgical pro-
cedure (eg, hernia repair) should be cared for by a
pediatric surgeon.

In the interest of good patient care, it is suggested
that a general surgeon who cares for pediatric surgi-
cal problems not listed in the above categories
should have had a minimum 6-month rotation as a
junior or senior resident during his or her general
surgical residency on a pediatric surgical service run
by a pediatric surgeon. Emphasis in the training
rotation should be on surgery of children older than
5 years.

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2002 by the American Acad-
emy of Pediatrics.
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A general surgeon performing surgery on children
not listed in the above categories should care for a
sufficient number of children annually to maintain a
high level of competence and should annually attend
pediatric surgery postgraduate courses and meet-
ings.

PEDIATRIC OTOLARYNGOLOGY REFERRAL
GUIDELINES

A pediatric otolaryngologist has completed a 4- to
5-year residency in otolaryngology/head and neck
surgery and is certified by the American Board of
Otolaryngologic Surgery. In addition, he or she has
completed 1 or 2 years of fellowship training in
pediatric otolaryngology. For purposes of develop-
ing these guidelines, the following age group defini-
tions are used: infant (0–1 year), child (2–12 years),
and adolescent (13–18 years).

The following patients should be referred to a
pediatric otolaryngologist:

• Infants, children, and adolescents with congenital
malformations of head and neck structures, in-
cluding the ear, nasal passages, oral cavity, and
laryngotracheal airway.

• Infants and children with sensory impairments,
including conductive or sensorineural hearing
loss, vertiginous disorders, unilateral and bilateral
true vocal fold paralysis, facial nerve paralysis,
and oromotor dysfunction as evidenced by
speech, swallowing, or drooling problems.

• Infants and children with acquired otolaryngo-
logic disorders involving the ear (eg, cholesteato-
ma), the pharynx (eg, obstructive adenotonsillar
hypertrophy), the laryngotracheal airway (eg,
postintubation laryngotracheal stenosis), the aero-
digestive tract (eg, foreign body aspirations), and
the facial skeleton (eg, maxillofacial trauma).

• Infants, children, and adolescents with neoplasms
or vascular malformations of the head and neck
structures, including the laryngotracheal airway.

• Infants and children with medical conditions that
increase operative risk (eg, congenital heart dis-
ease) who must undergo a common otolaryngo-
logic procedure (eg, adenotonsillectomy).

• Infants and children requiring operative airway
endoscopy for the evaluation of stridor.

The following patients are preferably managed by
a pediatric otolaryngologist:

• Infants and children with complicated infections
that may require surgery involving the ear (eg,
otitis media with effusion and hearing change),
the nose and paranasal sinuses (eg, chronic rhino-
sinusitis), the pharynx (eg, recurrent adenotonsil-
litis), the airway (eg, epiglottitis), and the neck (eg,
retropharyngeal abscess).

ENDOSCOPY REFERRAL GUIDELINES
Specialists in several pediatric surgical and pedi-

atric medical fields are trained to perform endo-
scopic procedures in infants and children. For pur-

poses of developing these guidelines, the following
age group definitions are used: infant (0–1 year) and
child (2–12 years).

• Endoscopy of the airways (eg, bronchoscopy, la-
ryngoscopy) in infants and children should be
performed by a pediatric surgeon or a pediatric
otolaryngologist or an appropriately trained pedi-
atric medical specialist, which may include a pe-
diatric pulmonologist or a pediatric intensivist.

• Esophagoscopy in infants and children should be
performed by a pediatric surgeon, a pediatric oto-
laryngologist, or a pediatric gastroenterologist.

• Endoscopy of the gastrointestinal tract distal to
the esophagus (eg, esophagogastroduodenoscopy,
colonoscopy) in infants and children should be
performed by a pediatric surgeon or a pediatric
gastroenterologist.

PEDIATRIC OPHTHALMOLOGY REFERRAL
GUIDELINES

A pediatric ophthalmologist has completed a res-
idency in ophthalmology, is certified by the Ameri-
can Board of Ophthalmological Surgery, and has
completed additional training in pediatric ophthal-
mology. For purposes of developing these guide-
lines, the following age group definitions are used:
infant (0–1 year), child (2–12 years), and adolescent
(13–18 years).

Pediatric patients with the following conditions
should be referred to a pediatric ophthalmologist:

• Children 7 years or younger who are nonverbal or
unable to read letters and in whom there is reason
to suspect eye disease.

• Infants or children with retinoblastoma or other
tumors of the eye and orbital area.

• Infants or children with known or suspected cat-
aracts, glaucoma, or blindness.

• Infants or children diagnosed with, or at risk of,
retinopathy of prematurity.

• Infants or children with congenital or genetic oc-
ular anomalies or infections (eg, aniridia, toxoplas-
mosis).

• Infants or children with systemic syndromes, met-
abolic disorders, or chromosomal abnormalities
with possible ocular involvement (eg, juvenile
rheumatoid arthritis, galactosemia, diabetes melli-
tus, Marfan syndrome, Down syndrome).

• Infants or children suspected of being abused and
in whom there is a possibility of eye injury.

Pediatric patients with the following conditions
are preferably managed by a pediatric ophthalmolo-
gist:

• Infants with congenital nystagmus and children
with early onset nystagmus.

• Children with strabismus or amblyopia (ie, dim-
ness of vision without detectable organic lesion
of the eye) or risk factors for strabismus or ambly-
opia (eg, family history of amblyopia, orbital or
eyelid hemangioma).
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• Children with a family history of congenital or
genetic ocular anomalies (eg, aniridia), infections
(eg, toxoplasmosis), tumors (eg, retinoblastoma),
or a family history of systemic or metabolic syn-
dromes (eg, juvenile rheumatoid arthritis, galac-
tosemia, diabetes mellitus), chromosomal abnor-
malities (eg, Down syndrome), or other disorders
with possible ocular involvement.

• Infants or children with exposure during gestation
to drugs or other substances (including alcohol)
that may cause congenital anomalies of the eyes.

• Infants or children with poor vision or delayed
attainment of vision-related developmental mile-
stones and infants and children with severe refrac-
tive errors or a strong family history of severe
refractive errors.

• Infants or children with ocular or periocular in-
flammation not responding to initial topical
and/or systemic antibiotic therapy or not clearing
within 3 weeks of treatment and children with
suspected herpes simplex or zoster infections in-
volving the eye or a history of these infections
involving the eye.

PEDIATRIC UROLOGY REFERRAL GUIDELINES
A pediatric urologist has completed a residency in

urology and is certified by the American Board of
Urologic Surgery and has completed additional
training in a pediatric urology fellowship. In select
situations, a urologist may have gained a lifetime of
pediatric experience but started practice before such
fellowships were available. For purposes of develop-
ing these guidelines, the following group definitions
are used: infant (0–1 year), child (2–12 years), and
adolescent (13–18 years).

• Undescended testicles and elective congenital hy-
drocele/hernia are optimally corrected in infancy
or early childhood; the operation should be per-
formed by a pediatric urologist or surgical special-
ist.

• Hypospadias is usually repaired in infancy or
early childhood; the operation should be per-
formed by a pediatric urologist.

• Complex congenital urologic problems (eg, duplex
systems, ureterocele, bladder exstrophy, moderate
or severe vesicoureteral reflux, posterior urethral
valves) should preferably be managed by a pedi-
atric urologist.

• Solid malignancies of the kidney, bladder, and
testicle should be treated from the outset by a
pediatric urologist or surgical specialist in con-
junction with a pediatric medical cancer specialist.

• Intersex (ambiguous genitalia) conditions should
be comanaged from the outset by the primary care
pediatrician and a pediatric urologist or surgical
specialist. The management team should include a
pediatric endocrinologist and a psychologist in
consultation with the primary care pediatrician
and pediatric urologist or surgical specialist.

• Cystoscopic procedures in infants and children
preferably should be performed by a pediatric
urologist.

• A pediatric urology consultation should be con-
sidered when a child has prolonged, severe day-
time voiding difficulty.

• A pediatric urologist should be involved in the
care of children with spinal cord disorders (eg,
myelomeningocele, spinal cord injuries).

• Infants or children with major urologic injuries
should be stabilized at the nearest medical center
and then transported to a pediatric trauma center.

• Infants or children with testicular torsion should
be evaluated at the nearest medical center and
operated on promptly.

When a urinary tract abnormality has been iden-
tified prenatally, a pediatric urologist or surgeon
should be consulted as a member of the fetal treat-
ment team.

PEDIATRIC ORTHOPEDIC SURGERY REFERRAL
GUIDELINES

A pediatric orthopedic surgeon has completed a
residency in orthopedics and completed an addi-
tional fellowship in pediatric orthopedics. An ortho-
pedic tumor surgeon has completed a residency in
orthopedics, plus additional training in orthopedic
oncology and devotes his or her practice to patients
with cancer of the bones and joints. For purposes of
developing these guidelines, the following age group
definitions are used: infant (0–1 year), child (2–12
years), and adolescent (13–18 years).

• Malignant bone tumors should be managed by an
orthopedic tumor surgeon, in conjunction with a
pediatric medical cancer specialist.

• Benign bone tumors should be managed by a pe-
diatric orthopedic surgeon or an orthopedic tumor
surgeon.

• Congenital deformities of the upper extremity
should be managed by a pediatric orthopedic sur-
geon or a pediatric hand surgeon.

The following patients may be best cared for by a
pediatric orthopedic surgeon:

• Infants with serious malformations of the limbs
(eg, idiopathic clubfoot, congenital limb deficien-
cy).

• Children and adolescents with significant limb de-
formity secondary to metabolic bone disease or
other types of growth arrest.

• Infants, children, and adolescents with develop-
mental dysplasia of the hip. (Screening for devel-
opmental dysplasia of the hip is performed by the
primary care pediatrician.)

• Infants, children, and adolescents with bone or
joint infection (eg, osteomyelitis, septic arthritis),
in conjunction with the primary care pediatrician
and pediatric infectious disease specialist.

• Children with Perthes disease (ie, osteochondritis
of the femoral head).

• Children and adolescents with slipped capital
femoral epiphysis.

• Infants, children, and adolescents with severe sco-
liosis or limb length discrepancy.
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• Infants, children, and adolescents with deformity
or gait abnormality secondary to neuromuscular
conditions (eg, cerebral palsy).

• Infants, children, and adolescents with complex
fractures and dislocations.

PEDIATRIC NEUROLOGICAL SURGERY REFERRAL
GUIDELINES

A pediatric neurosurgeon is a board-certified neu-
rosurgeon who has completed a fellowship in pedi-
atric neurosurgery after completing a residency in
general neurosurgery and is certified by the Ameri-
can Board of Pediatric Neurologic Surgery. For pur-
poses of developing these guidelines, the following
age group definitions are used: infant (0–1 year),
child (2–12 years), and adolescent (13–18 years).

In the interest of good patient care, it is suggested
that any general neurosurgeon who will manage
pediatric neurosurgical problems not listed in the
categories below should have had a minimum
6-month rotation as a junior or senior resident during
his or her general neurosurgical residency on a pe-
diatric neurosurgical service run by a trained pedi-
atric neurosurgeon. Attendance at pediatric neuro-
surgical conferences and meetings at least every 12
months is also necessary for the general neurosur-
geon caring for pediatric neurosurgical patients.

• Patients 5 years or younger who may need neuro-
surgical care for congenital anomalies or neo-
plasms of the brain or spinal cord should be cared
for by a pediatric neurosurgeon.

• Infants and children with injuries to the head,
spinal cord, or peripheral nerves may be stabilized
at a local hospital and should then be transferred
to a pediatric trauma center with pediatric neuro-
surgical coverage.

• Infants, children, and adolescents with brain tu-
mors should be cared for from the outset by pedi-
atric neurosurgical and pediatric medical cancer
specialists.

• Infants, children, and adolescents with tumors of
the spinal cord or peripheral nerves should be
cared for from the outset by pediatric neurosurgi-
cal and pediatric medical cancer specialists.

• Infants and children with deformities of the cra-
nium (eg, craniosynostosis) or spine (eg, spina
bifida) should be cared for by a pediatric neuro-
surgeon.

• Infants and children with hematomas/hygromas
of the brain should be cared for by a pediatric
neurosurgeon.

• Infants and children with abscesses of the brain or
spinal cord should be cared for by a pediatric
neurosurgeon, in conjunction with the primary
pediatrician and a pediatric infectious disease spe-
cialist.

• Infants with myelomeningocele are preferably
cared for by a pediatric neurosurgeon (as part of a
medical-surgical team).

• Infants with hydrocephalus are preferably cared
for by a pediatric neurosurgeon.

• Infants and children with medical conditions that
increase operative risk (eg, congenital heart dis-
ease) who must undergo a common neurosurgical
procedure (eg, shunt for hydrocephalus) should
be cared for by a pediatric neurosurgeon.

• Neuroendoscopy procedures in infants and chil-
dren should be performed by a pediatric neuro-
surgical endoscopist.

PEDIATRIC PLASTIC SURGERY REFERRAL
GUIDELINES

A pediatric plastic surgeon is certified by the
American Board of Plastic Surgery. He or she has
completed the requirements of residency training for
board certification in plastic surgery (usually a total
of 6 or more years of surgical and surgical specialty
training), plus additional training in pediatric plastic
surgery. For purposes of developing these guide-
lines, the following age group definitions are used:
infant (0–1 year), child (2–12 years), and adolescent
(13–18 years).

• Infants and children with congenital malforma-
tions of head and neck structures including the
face and skull (eg, cleft lip and palate, craniosyn-
ostosis) should be referred to a pediatric plastic
surgeon.

• Infants and children with congenital malforma-
tions of the limbs (eg, syndactyly) should be re-
ferred to a pediatric plastic surgeon.

• Infants, children, and adolescents who are seri-
ously burned or injured should be stabilized at a
local hospital and then transferred to a pediatric
burn/trauma center with a pediatric plastic sur-
geon as part of the treatment team.

• Infants, children, and adolescents with large cuta-
neous pigmented or vascular lesions (eg, nevi,
port wine stains, arteriovenous malformations)
should be referred to a pediatric plastic surgeon.

• Infants, children, and adolescents with large soft-
tissue tumors that, when excised, leave defects
requiring tissue transfer or reconstruction are pref-
erably cared for by a pediatric plastic surgeon.

• The pediatric plastic surgeon is optimally part of a
multispecialty team (with pediatricians and other
pediatric surgical specialists) in management of
conditions such as myelomeningocele or complex
problems requiring tissue expansion or microsur-
gical procedures.

Because the care of infants, children, and adoles-
cents changes and advances rapidly, these guidelines
should be updated at regular intervals.
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Clinical Report—Gynecologic Examination for
Adolescents in the Pediatric Office Setting

abstract
The American Academy of Pediatrics promotes the inclusion of the
gynecologic examination in the primary care setting within themedical
home. Gynecologic issues are commonly seen by clinicians who pro-
vide primary care to adolescents. Some of the most common concerns
include questions related to pubertal development; menstrual disor-
ders such as dysmenorrhea, amenorrhea, oligomenorrhea, and abnor-
mal uterine bleeding; contraception; and sexually transmitted and
non–sexually transmitted infections. The gynecologic examination is a
key element in assessing pubertal status and documenting physical
findings. Most adolescents do not need an internal examination involv-
ing a speculum or bimanual examination. However, for cases in which
more extensive examination is needed, the primary care office with the
primary care clinician who has established rapport and trust with the
patient is often the best setting for pelvic examination. This report
reviews the gynecologic examination, including indications for the pel-
vic examination in adolescents and the approach to this examination
in the office setting. Indications for referral to a gynecologist are
included. The pelvic examination may be successfully completed
when conducted without pressure and approached as a normal
part of routine young women’s health care. Pediatrics 2010;126:
583–590

INTRODUCTION
Gynecologic issues are commonly seen by clinicians who provide pri-
mary care to adolescents. Some of themost common problems include
questions related to pubertal development; menstrual disorders such
as dysmenorrhea, amenorrhea, oligomenorrhea, and abnormal uter-
ine bleeding; contraception; and sexually transmitted infections (STIs)
and non–STIs. Approximately one-half of adolescents attending high
school have been sexually active, which places them at risk for STIs and
pregnancy.1 Younger adolescents often have questions about pubertal
development, and the gynecologic examination is a key element in
assessing pubertal status and documenting physical findings.

The American Academy of Pediatrics (AAP) promotes the inclusion of
the pelvic examination in the primary care setting within the medical
home. The examination can be a positive experience when conducted
without pressure and approached as a normal part of routine young
women’s health care. At a minimum, examination of the external geni-
talia should be included as part of the annual comprehensive physical
examination of children and adolescents of all ages. Routinely explain-
ing and including this examination normalizes the experience rather
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than setting it apart as something that
is only performed as an exception.
Most adolescents do not need an inter-
nal examination involving a speculum
or bimanual examination. However, for
cases in which more extensive exami-
nation is needed, the primary care of-
fice is often the best setting for pelvic
examination. The primary care clini-
cian, who has established rapport,
trust, and a comfort level with the pa-
tient, is allowed to prepare the patient
in advance and to more successfully
address preconceived negative atti-
tudes and fears.

Although pediatric residency training
includes instruction in performing the
pelvic examination, many pediatri-
cians may not use these skills in their
current practice setting. The purpose
of this report is to provide pediatri-
cians with background information re-
garding indications for the pelvic ex-
amination, along with information
about the equipment and supplies
needed and techniques used in per-
forming the examination in the pri-
mary care office setting.

INDICATIONS FOR THE PELVIC
EXAMINATION

Fewer adolescents require a complete
screening pelvic examination because
of recent changes in recommenda-
tions for the initiation and follow-up of
abnormal Papanicolaou (Pap) test re-
sults, as well as newer tests available
to screen for STIs, which can be per-
formed on urine specimens, vaginal
swabs, or cervical samples. However,
there are instances in which the pelvic
examination is a crucial part of the
medical evaluation. The goals of a
pelvic examination are primarily to
screen for and diagnose diseases and
abnormalities but also to provide edu-
cation about gynecologic issues and
reassure the patient about normal,
healthy anatomy. Because of previous
negative experiences or inaccurate in-

formation relayed by peers or family
members, the adolescent may be fear-
ful or anxious about the examination. It
is important to proactively allay any
fears before performing the examina-
tion. Issues that need to be addressed
up front with the patient include fear of
discovering a disease or abnormality,
possible pain or discomfort, embar-
rassment in undressing or exposing
the genital area, and uneasiness with
the examiner, particularly when the
clinician is male or a trainee. Clini-
cians should always be sensitive to the
possibility of past or current sexual
abuse, which can affect the patient’s
comfort with the examination and her
preference regarding the gender of
the examiner. When performed in a
thoughtful and sensitive manner, the
pelvic examination can be a positive ex-
perience. In some cases, it may be
helpful to have the patient make an ap-
pointment specifically for the pelvic ex-
amination to ensure that the provider
does not feel rushed in the midst of a
busy day of clinical practice.

Indications for the pelvic examination
are listed in Table 1. In the past, a his-
tory of sexual activity was an auto-
matic indication for a full pelvic exam-
ination to perform Pap tests and STI
testing and to act as a prerequisite to
prescribing hormonal contraception.
Certainly, the external genitalia of all
patients should be examined to con-
firm normal anatomy, assess pubertal

development, and look for evidence of
abnormal lesions, infection, or
trauma. However, with the availability
of urine-based and vaginal-swab STI
testing, examination with a speculum
in an asymptomatic patient is not nec-
essary for diagnosing asymptomatic
STIs.2,3 Other non–sexually transmitted
vaginal infections, such as bacterial
vaginosis and yeast infections, can
also be diagnosed with a vaginal swab
obtained by either the provider or the
patient.4,5

Previous recommendations to per-
form Pap tests at the onset of sexual
activity have changed. Current guide-
lines state that the first Pap test
should be performed at 21 years of
age, except if a patient has immune
suppression or infection with HIV, in
which case annual Pap tests are
started with the onset of sexual activ-
ity. Adolescents who had been
screened previously and had docu-
mented cervical intraepithelial neopla-
sia (CIN) 2 or 3 or carcinoma would
require continued screening as out-
lined in the new recommendations.6

Cervical cancer generally develops
several decades after initial exposure
to human papillomavirus (HPV) and is
rare in women younger than 21 years.
Although many sexually active adoles-
cents are exposed to HPV, and some
develop abnormal cervical cells, these
changes resolve without intervention
in the vast majority of adolescents.
Furthermore, there are indications
that interventions for abnormal cervi-
cal cytology in this age group cause
unnecessary anxiety and have the po-
tential to contribute to pregnancy com-
plications in the future.

A speculum or bimanual examination
is now considered unnecessary before
prescribing most forms of contracep-
tion. The package insert for oral con-
traceptive pills specifically states that
a gynecologic examination is not nec-
essary. The rationale is that there is

TABLE 1 Indications for a Pelvic Examination

Persistent vaginal discharge
Dysuria or urinary tract symptoms in a sexually
active female
Dysmenorrhea unresponsive to nonsteroidal anti-
inflammatory drugs
Amenorrhea
Abnormal vaginal bleeding
Lower abdominal pain
Contraceptive counseling for an intrauterine
device or diaphragm
Perform Pap test
Suspected/reported rape or sexual abuse
Pregnancy
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nothing that would be found on the pel-
vic examination that would be a con-
traindication to prescribing oral con-
traceptive pills. The same reasoning
can be applied to the contraceptive
patch, ring, progestin-releasing im-
plant, andmedroxyprogesterone injec-
tions. A urine-based pregnancy test
and STI screen can be performed, if
indicated, before a clinician pre-
scribes hormonal contraception. The 2
exceptions would be an intrauterine
device (IUD) or diaphragm, for which
anatomic variation could affect inser-
tion or appropriate sizing of the device.

A complete pelvic examination is al-
ways indicated in cases of suspected
or reported rape or sexual abuse
and/or as part of the evaluation of
lower abdominal pain. In the case of
lower abdominal pain, the examination
is performed to identify the source of
pain, which may be caused by pelvic
inflammatory disease, ovarian mass
or torsion, and/or normal or ectopic
pregnancy. When rape or sexual abuse
has occurred in the previous 72 hours,
a pelvic examination should be per-
formed in a clinical setting along with
the physical examination to identify
and document evidence of trauma and
to collect and safeguard forensic spec-
imens obtained in a standardizedman-
ner. The necessary supplies, equip-
ment, and staff knowledge and skills
may not be available in the primary
care office setting; therefore, some pa-
tients may need referral to a special-
ized medical center.

Persistent symptomatic vaginal dis-
charge is another indication for a
speculum examination. Although nu-
cleic acid amplification tests (NAATs)
can be used on non–clean-catch urine
samples to detect Chlamydia tracho-
matis and Neisseria gonorrhoeae in-
fections, cervical or vaginal specimens
may be more sensitive, depending on
the test that is used.2 Although vaginal
swab specimens obtained during the

speculum examination can be used
to diagnose trichomoniasis, bacterial
vaginosis, and yeast infection, a blind
vaginal swab is sufficient for obtaining
an adequate sample for diagnosing
these infections. Visualizing the cervix
also allows for assessment for the
presence of mucopurulent discharge
and friability, which have been associ-
ated with the diagnosis of chlamydia
and gonorrhea. The speculum exami-
nation is also important for ruling out
other causes of discharge, such as a
foreign body or a cervical abnormality
such as a large ectropion.

Another indication for a complete pel-
vic examination is menstrual disor-
ders, including dysmenorrhea that is
unresponsive to first-line therapy with
nonsteroidal anti-inflammatory drugs
(NSAIDs) and/or hormonal therapy,
amenorrhea, and abnormal vaginal
bleeding. In these instances, the pelvic
examination is important for confirm-
ing normal anatomy, isolating the
source of pain, ruling out lesions or
masses, and identifying sources of
vaginal/uterine bleeding. A complete
pelvic examination with a speculum
may not be necessary for all adoles-
cents with abnormal vaginal bleeding
if it is determined that the clinical sce-
nario is that of an individual with heavy
and/or prolonged menses within the
first few years after menarche who
promptly responds to medical man-
agement and does not have any indica-
tion of trauma or history of sexual ac-
tivity or abuse.

PREPARATION FOR THE PELVIC
EXAMINATION

Before performing a pelvic examina-
tion, it is important to explain the
components of the examination to
the patient and to show the patient
the equipment that will be used. Al-
lowing the patient to touch the
speculum to demonstrate that it is
smooth and will not injure her can be

reassuring. Use of anatomic models,
pictures in handouts, and pamphlets
that describe the examination are
valuable adjuncts. The amount of de-
tail included depends on the age and
maturity level of the patient. Depend-
ing on the patient’s preference, hav-
ing the patient’s mother or another
trusted female, such as a relative,
present for both the preexamination
preparation and the examination it-
self can sometimes be helpful and
reassuring to the patient.

It is important to reassure the patient
that nothing will be done without tell-
ing her first and that, although the ex-
amination may be uncomfortable, it
should not be painful in the absence of
pelvic abnormality. Patients should be
encouraged to give feedback to the cli-
nician during the examination if they
are not comfortable, either physically
or emotionally. The patient should be
reminded that she is in control of her
body and that it is fine to say, “Wait a
minute,” “Stop,” or “That’s not comfort-
able.” For a cooperative patient, the ex-
amination can be completed in 10 to 15
minutes. However, the examination
should be performed only when there
is adequate time allotted, particularly
if it is the patient’s first examination or
if the patient has had a previous nega-
tive experience. If the patient does not
appear to be tolerating the examina-
tion, it should be stopped and tried
again at a later time to minimize nega-
tive experiences. In addition to explain-
ing some relaxation techniques to the
patient, pressing on the perineal mus-
cle without inserting a finger in the va-
gina and having the patient practice
contracting and relaxing that area can
be helpful in later successfully insert-
ing the speculum or a finger during the
bimanual examination.

Before performing the examination,
the patient should be asked to empty
her bladder. This will minimize any
pain or discomfort, particularly dur-
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ing the bimanual examination. The
pelvic examination should be per-
formed in the lithotomy position on
an examination table with stirrups.
Although frog-leg or knee-chest posi-
tion is used to examine younger girls,
the use of stirrups is preferred when
performing a speculum examination
to allow for proper insertion and po-
sitioning of the speculum. The room
should be set up to ensure privacy
with a curtain or locked door, and
gowns and draping should be pro-
vided. Chaperones are strongly rec-
ommended, with the permission of
the patient, even when the patient
and clinician are the same gender, to
help avoid any false accusations of
impropriety. The chaperone can also
serve as the assistant to the clini-
cian, which improves efficiency in
collecting specimens.

The equipment needed to perform a
pelvic examination is listed in Table 2
and includes materials used to per-
form Pap tests and STI/non-STI cervici-
tis/vaginitis evaluation. Warm running
water is helpful to provide lubrication
for the speculum before insertion.
Jelly lubricants should not be used on
the speculum, because they interfere
with the results of Pap tests and STI

tests. The jelly lubricant is reserved for
the bimanual examination, which is al-
ways performed after the speculum
examination is completed. Nonlatex
gloves are needed, particularly for
those who have latex sensitivity or al-
lergy. A variety of specula of varying
widths should be available. The pediat-
ric/infant speculum should never be
used on a pubertal female, because it
does not have the required 4-in length
to reach the cervix. The speculum com-
monly used in a sexually active female
is the Pederson speculum, which is 7/8
in wide. In cases of virginal adoles-
cents or those who cannot relax their
vaginal muscles, the Huffman specu-
lum can be useful, because it is nar-
rower, with a width of 0.5 in, but has
the required length. Use of the Graves
speculum should be avoided, because
its width can cause unnecessary dis-
comfort. Plastic disposable specula
are available in the appropriate sizes.
Specula with self-contained lighting
can be useful, because they make visu-
alization easier.

In light of existing barriers to repro-
ductive health services for adoles-
cents with disabilities, the need for ac-
cess to appropriate screening and
sexual education cannot be over-
stated. Young women with physical
disabilities may require modification
of the physical approach to the exami-
nation because of limb, pelvic, or spine
deformity or immobility. The teenager
with physical, behavioral, or develop-
mental disability may require a refer-
ral to a gynecologist and possibly an
examination under anesthesia. The
same may apply to patients who are
unable or unwilling to cooperate. All
efforts should be made to perform
the examination in the office setting,
but forcing a patient to undergo pel-
vic examination is always contraindi-
cated (refer to the AAP clinical report
on sexuality of disabled children and
adolescents7).

PERFORMING THE PELVIC
EXAMINATION AND COMMON
FINDINGS

External Genitalia

The first part of the pelvic examination
is inspection of the pubic hair, noting
Tanner stage (sexual maturity rating)
and the presence of any lesions, in-
cluding pubic lice, nits, folliculitis, and
other inflammatory lesions such as
hidradenitis suppurativa. Folliculitis
presents as papules and pustules pri-
marily in the pubic hair region. They
can be mildly tender and are usually
smaller than hidradenitis suppurativa,
which causes larger, tender, draining
lesions that represent recurrent infec-
tion of apocrine glands. Folliculitis is
particularly common with the in-
creased popularity of shaving pubic
hair. Teenagers need to be counseled
that shaving should be performed
carefully with adequate lubrication to
minimize trauma. In addition, although
not as common as in other body loca-
tions, some teenagers will have genital
piercings. Teenagers should be coun-
seled on proper hygiene and potential
medical complications of piercing in
the genital area, particularly those
that involve the clitoris.

The external genitalia are examined
next to assess for signs of inflamma-
tion, including redness or swelling, as
well as any pigmentary changes, in-
cluding hypopigmentation, which can
be seen in lichen sclerosis or vitiligo.
Clitoral size should be evaluated after
retracting the clitoral hood, and the
width should be�10 mm. An enlarged
clitoris can indicate elevated andro-
gens associated with a problem at the
level of the ovary or adrenal gland. The
hymen should be assessed for patency
and configuration, including the pres-
ence of an imperforate, microperfo-
rate, or cribriform hymen or hymenal
band, which may impair uterine blood
flow or preclude use of tampons. A

TABLE 2 Materials and Equipment Needed for
the Pelvic Examination

Room with warm running water
Room with a curtain or locked door
Examination table with stirrups
Adequate adjustable light source
Nonlatex gloves
Water-soluble lubricant
Gowns, drapes
Speculum: Pederson, Huffman
Pap test materials: liquid-based or slide,
cytobrush, paddle, fixative
Culture/antigen tests for STIs: chlamydia,
gonorrhea, trichomoniasis
Urine pregnancy tests
Swabs: cotton, calcium alginate, Dacron
Microscopy materials: glass slides and cover
slips, saline solution, 10% potassium hydroxide
pH paper
Tampons/pads
Tissues
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pubertal female with an imperforate
hymen should be referred promptly to
a gynecologist to prevent accumula-
tion of blood in the vagina and upper
genital tract. Other abnormalities,
such as a vertical or transverse vagi-
nal septum, would be an indication for
further evaluation to rule out other
genital tract anomalies. If there are
any questions about patency of the va-
gina, a saline-soaked cotton swab can
be gently inserted to demonstrate pa-
tency. The Bartholin glands are located
in the posterior vestibule at the 4 and 8
o’clock positions. When infected, they
present with swelling, erythema, and
tenderness that can extend into the en-
tire labia minora. Although any vaginal
organism can infect the glands, they
are commonly infected by STI patho-
gens, including gonorrhea and chla-
mydia. The Skene glands are located
on each side of the urethra, and infec-
tion can present as erythematous ar-
eas lateral to the urethra. Insertion of
a finger into the vagina and anterior
pressuremay produce discharge from
the ducts.

Any lesions, including papules, vesi-
cles, pustules, ulcers, fissures, and
warts, should be noted. These could be
signs of an STI or other dermatologic
conditions. In addition, any signs of
trauma, including laceration, should
be noted. Ulcers found on the external
genitalia as well as in the vagina are
commonly caused by herpes simplex
virus (HSV), syphilis, or chancroid,
which are sexually transmitted. Al-
though lymphogranuloma venereum
can present with an ulcer, it is an un-
common STI in the United States.8

Because HSV and syphilis are the most
common cause of genital ulcers in the
United States, a viral culture for HSV
and serologic tests for syphilis should
be performed for suspicious lesions.
Some ulcers are not acquired sexually,
including aphthous spectrum ulcers
and those caused by Epstein-Barr virus

infection.9 Genital warts (condylomata
acuminata) can present as flat or exo-
phytic and are attributable to human
papillomavirus. Condylomata lata are
flesh-colored papules on mucous
membranes, which can be confused
with warts but are filled with spiro-
chetes and are a manifestation of sec-
ondary syphilis.8

The presence of any blood coming
from the vagina should be noted; vagi-
nal discharge should be assessed, in-
cluding amount, color, and odor. The
perianal area should be included in the
external examination with specific ref-
erence to evidence of trauma, dis-
charge, or warts. Inguinal nodes
should be palpated for size, tender-
ness, and consistency. Enlarged pain-
ful nodes could be an indication of an
STI, including syphilis or herpes sim-
plex virus.

Speculum Examination

The speculum examination is per-
formed after completion of the exter-
nal examination. Although not always
necessary, a single finger can be in-
serted along the posterior vaginal wall
before insertion of the speculum to lo-
cate the cervix. Lubricating the specu-
lum with warm water can facilitate in-
sertion of the speculum, and anterior
pressure should be avoided during the
insertion process to prevent pain
along the urethra. If the speculum is
completely inserted before opening
the blades, the cervix frequently is eas-
ily viewed without much further ma-
nipulation. Opening the speculum be-
fore inserting it the complete length of
the vagina can be painful. Once in-
serted, the vaginal walls should be in-
spected for discharge and lesions.

The cervix should be completely visual-
ized to note the presence of any lesions
as well as the presence or absence of
an ectropion (transition between the
columnar and squamous epithelium)
on the exocervix. The ectropion is a

normal developmental finding of the
adolescent cervix in which the squa-
mocolumnar junction is on the exocer-
vix. This usually regresses into the cer-
vical canal with advancing gynecologic
age. When prominent, the ectropion
can cause significant vaginal dis-
charge. Friability and hyperemia of the
cervix can indicate infection with an
STI. White plaques on the cervix that
cannot be removed with a swab could
indicate condyloma acuminata, and
red punctate lesions (strawberry cer-
vix) may be seen with trichomoniasis.
The cervix has a bluish hue, known as
cervical cyanosis or Chadwick sign, in
pregnancy.

During the speculum examination,
samples are obtained for laboratory
and office-based analysis. If the office
has a microscope, vaginal pool sam-
ples can be examined immediately to
diagnosis yeast infection, bacterial
vaginosis, or trichomoniasis. Samples
are obtained from the pooled vaginal
secretions for wet prep, potassium hy-
droxide examination, and vaginal pH
testing. A cotton swab is used to collect
vaginal secretions, which can be
placed in a tube with 1 mL of normal
saline solution and then used to pre-
pare a glass slide for microscopic ex-
amination. Alternatively, the slide can
be directly smeared with the swab, af-
ter which a drop of saline or potas-
sium hydroxide is added. With the wet
saline solution preparation, the clini-
cian looks for an increased number of
white blood cells as an indication of
infection; clue cells (bacterial-covered
epithelial cells), which are a sign of
bacterial vaginosis; moving flagellated
trichomonads; and hyphae or budding
yeast. Potassium hydroxide prepara-
tion is helpful for identifying yeast not
seen on the saline-solution prepara-
tion. Ideally, the wet mount should be
read as soon as the pelvic examination
is completed to increase the likelihood
of detecting trichomonads. In the case
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of bacterial vaginosis, when the vagi-
nal secretions are mixed with potas-
sium hydroxide, there is a characteris-
tic fishy odor, known as a positive whiff
test, because of the amines that are
present in the discharge. The normal
vaginal pH should be �4.5; pH is ele-
vated with bacterial vaginosis and
trichomoniasis. An easy method for
measuring pH is to dip the pH paper in
the secretions left on the tip of the
speculum after it is removed and then
to read the color change within 10 sec-
onds. Other tests that are commer-
cially available include cards that mea-
sure pH and for the presence of
amines, which may be helpful in the
diagnosis of bacterial vaginosis. The
wet mount can miss trichomoniasis
30% to 50% of the time; culture, nucleic
acid probe, or antigen-based rapid
testing may be more sensitive in de-
tecting this infection.3 Clinicians can
consult with their referral laboratory
about performing the wet-mount or
potassium-hydroxide examination if a
microscope is not available in the of-
fice or if Clinical Laboratory Improve-
ment Act compliance is an issue.

When indicated, Papanicolaou tests
are obtained by using a Papanicolaou
paddle, which is rotated 360° to sam-
ple the entire exocervix, and a cyto-
brush is used to collect an endocervi-
cal specimen. The cytobrush can cause
bleeding, which may be more promi-
nent in patients with an STI. The patient
should be warned about the possibility
of some light bleeding or spotting after
the Pap test. Liquid-based Pap tests
are preferred, because they produce
fewer inadequate readings and false-
negative results. An additional benefit
of liquid-based Pap tests is that, in
some cases, STI testing can be per-
formed on the same specimen. Alter-
natively, direct smearing of a slide,
which is immediately fixed before air
drying, is still used in many laborato-
ries. It is important to verify with the

cytology laboratory whether they use
1- or 2-slide Pap tests in which the en-
docervical or ectocervical specimens
are either placed on 1 slide or sepa-
rated. Any nonulcerative lesions of the
cervix should be evaluated with a Pap
test, and any patient with unknown
suspicious lesions should be referred
to a gynecologist for further evaluation
regardless of the Pap test result. The
Pap test is performed before obtaining
the endocervical swab for STI testing.

Cervical specimens should be ob-
tained for gonorrhea and chlamydia
testing by using an NAAT, culture, or
DNA probe (nonamplified DNA test-
ing). Some of the NAATs for gonor-
rhea and chlamydia have also been
approved for vaginal swab speci-
mens. In cases of sexual abuse or
rape, cultures may be legally re-
quired for gonorrhea and chlamydia
instead of the NAAT. For non-NAATs
including culture, an endocervical
specimen must be obtained for chla-
mydia, because this organism, unlike
gonorrhea, is an intracellular organ-
ism that infects columnar cells. The
NAATs are the most sensitive tests
for chlamydia, but depending on
transport issues, culture for gonor-
rhea may be equivalent to an NAAT.
Testing using NAATs should not be
performed sooner than 3 weeks af-
ter treatment for chlamydia or gon-
orrhea because of the possibility of
false-positive results. Blind vaginal
swab for Trichomonas testing is
equivalent to a specimen obtained
during speculum examination.2,3,5

Once the speculum examination is com-
pleted, the speculum is closed and then
carefully removed with posterior pres-
surewhile avoiding pinching the sides of
the vaginal wall. The speculum should
never be removed in the open position.

Bimanual Examination

The bimanual examination is per-
formed by inserting 1 or 2 fingers into

the vagina with a water-based lubri-
cant on the gloved hand. The cervix is
assessed for consistency. The normal
nonpregnant cervix is firm, while the
cervix of a gravid uterus is softer. The
cervix should be gently moved to as-
sess for cervical motion tenderness,
which indicates pelvic infection or in-
flammation. It is important to remem-
ber that adolescents, particularly
those not experienced with the exami-
nation, commonly mistake movement
or pressure for pain. Distinguishing
between discomfort and true pain can
be challenging. The uterus is then pal-
pated for size and tenderness. The
nonpregnant uterus is small and firm,
whereas at 10 to 12 weeks’ gestation, it
is the size of a grapefruit and is softer,
globular, and starting to protrude
from the pelvis. The uterus starts be-
coming larger and softer between 8
and 10 weeks’ gestation. The adnexa
(ovaries) are then assessed for pain or
masses. Normal ovaries are usually
barely palpable.

When the examination is completed,
the patient should be given time to re-
move any excess lubricant and offered
tampons or pads for bleeding. The
findings and recommendations are
then discussed once the patient is
dressed.

The common gynecologic abnormali-
ties that are identified during pelvic ex-
amination are listed in Table 3.

REASONS TO REFER TO A
GYNECOLOGIST

The role of the pediatrician is to recog-
nize abnormalities that warrant refer-
ral to a gynecologist and to identify
common infections that can be treated
without referral. The types of condi-
tions that should be referred to a gyne-
cologist are listed in Table 4 and in-
clude masses, chronic pelvic pain,
pregnancy, menstrual disorders unre-
sponsive to medical management,
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unknown vulvar or cervical lesions, ab-
normal Pap test results requiring
colposcopy, and genital anomalies.

Recently, changes were made in the
recommendations for follow-up of ab-
normal Pap test results. As opposed to
high-grade lesions, low-grade lesions
and atypical squamous cells of unde-
termined significance should now be
followed up by repeat Pap tests at
1-year intervals. Colposcopy is recom-
mended only if the abnormality per-
sists or becomes a high-grade lesion
over a 2-year period.6

CONCLUSIONS

Many gynecologic issues can be man-
aged by the primary care clinician
without performing a speculum or bi-
manual examination. For conditions
that require a complete pelvic exami-
nation, the patient may prefer to have
it performed in a familiar setting
rather than being referred to another
provider. There are instances in which
the pelvic examination must be per-
formed during a problem visit and can-
not be deferred to a separate, dedi-
cated appointment time slot. These
urgent situations may affect office
costs in terms of physician and assis-
tant time. However, providing urgent
examinations will provide more com-
prehensive continuity of care for the
patient. Specific details concerning
billing and coding, including billing for
confidential services, can be found in
other AAP publications and policy
statements.10–13 With appropriate
backup from a gynecologist, most
medical gynecologic issues can be
managed by the clinician in the pri-
mary care office setting.
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Clinical Report—Head Lice

abstract
Head lice infestation is associated with limited morbidity but causes a
high level of anxiety among parents of school-aged children. Since the
2002 clinical report on head lice was published by the American Acad-
emy of Pediatrics, patterns of resistance to products available over-
the-counter and by prescription have changed, and additional mechan-
ical means of removing head lice have been explored. This revised
clinical report clarifies current diagnosis and treatment protocols and
provides guidance for themanagement of childrenwith head lice in the
school setting. Pediatrics 2010;126:392–403

INTRODUCTION

Head lice (pediculosis capitis) have been companions of the human
species since antiquity. In the United States, head lice infestation is
common among children 3 to 12 years of age. Before the development
of modern insecticides, various botanical treatments, inorganic poi-
sons, and petroleum products were used to treat head lice infestation.1

Shaving heads was also quite effective. The development of dichlorodi-
phenyltrichloroethane (DDT) after World War II offered a significant
advancement in treatment and continues to be used in some develop-
ing countries.2 Because of environmental concerns regarding DDT,
other pharmaceutical agents, including lindane, pyrethrin, per-
methrin, and malathion, were developed to replace DDT.3 Resistance to
each of these pediculicides has developed. Inadequate treatment can
sometimes be mistaken for drug resistance, and careful scrutiny is
needed in making that determination.

A 1997 report estimated that approximately 6 to 12 million infestations
occur each year in the United States,4 but this number was based on
sales of pediculicides and is most likely an overestimation. Anecdotal
reports from the 1990s estimated annual direct and indirect costs
totaling $367 million, including remedies and other consumer costs,
lost wages, and school system expenses. More recently, treatment
costs have been estimated at $1 billion.5 Head lice are not a health
hazard or a sign of poor hygiene and, in contrast to body lice, are not
responsible for the spread of any disease.

Historically, diagnosis of head lice infestations by parents and other
non–health care personnel and the easy availability of safe and effec-
tive over-the-counter (OTC) pediculicides for self-treatment essentially
removed the physician from the treatment process. However, the po-
tential for misdiagnosis and the resulting improper use of pediculi-
cides raise concerns about unsafe use of these products, specifically
when no lice are present or when products are used excessively.6,7 In
addition, the emergence of resistance to available products and the
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development of new products, many
without proof of efficacy or safety, call
for increased physician involvement in
the diagnosis and treatment of head
lice. Optimal treatments are safe and
effective, rapidly pediculicidal, ovi-
cidal, easy to use, and affordable and
incorporate a resistance-prevention
strategy.8 Because lice infestation is so
benign, treatments must prove safe to
ensure that the adverse effects of ther-
apy are not worse than the infestation.

ETIOLOGIC AGENT

The adult head louse is 2 to 3 mm long
(the size of a sesame seed), has 6 legs,
and is usually tan to grayish-white in
color. The female lives up to 3 to 4
weeks and, once mature, can lay up to
10 eggs per day. These tiny eggs are
firmly attached to the base of the hair
shaft within approximately 4mmof the
scalp with a glue-like substance pro-
duced by the louse. Viable eggs camou-
flaged with pigment to match the hair
color of the infested person often are
seen more easily at the posterior hair-
line. Empty egg casings (nits) are eas-
ier to see because they appear white
against darker hair. (Note that some
experts refer to “eggs” as containing
the developing nymph and use “nits” to
refer to empty egg casings; others use
the term “nits” to refer to both eggs
and the empty casings.) The eggs are
incubated by body heat and typically
hatch in 8 to 9 days, but hatching can
vary from 7 to 12 days depending on
whether the ambient climate is hot or
cold. Once it hatches, a nymph leaves
the shell casing and passes through a
total of 3 nymph stages (instars) dur-
ing the next 9 to 12 days and then
reaches the adult stage. The female
louse can mate and begin to lay viable
eggs approximately 1.5 days after be-
coming an adult. If not treated, this cy-
cle may repeat itself approximately
every 3 weeks.9 The louse feeds by in-
jecting small amounts of salivawith va-
sodilatory and anticoagulation proper-

ties and sucking tiny amounts of blood
from the scalp every few hours. Itching
results from sensitization to compo-
nents of the saliva. With a first case of
head lice, itching may not develop for 4
to 6 weeks, because it takes that
amount of time for sensitivity to result.
Head lice usually survive for less than
1 day away from the scalp at room tem-
perature, and their eggs cannot hatch
at an ambient temperature lower than
that near the scalp.2

CLINICAL DISEASE

Head lice, unlike body lice, do not
transmit any disease agent.4,10 Itching
can develop in a sensitized individual.
Rarely, scratching may cause impetigo
or other skin infection, which can lead
to local adenopathy.

EPIDEMIOLOGY

In the United States, head lice infes-
tation is most common among
preschool- and elementary school-
aged children. Caregivers and house-
hold members of people infested with
head lice can also be at increased risk.
All socioeconomic groups are affected,
and head lice infestations are common
in many parts of the world. In some
remote communities in Central and
South America, nearly all inhabitants
have at least a few head lice.11 In Aus-
tralia, the prevalence in schoolchil-
dren is 13%, with a range between
schools of 0% to 28%12; in Brazil, the
prevalence is 43% in a slum and 28% in
a fishing village13; in China, the preva-
lence is 14%, with a range of 0% to
52%14; and in the United Kingdom, the
prevalence is 2%, with an annual inci-
dence of 37%.15 Head lice infestation is
not significantly influenced by hair
length or by frequent brushing or
shampooing. However, in the United
States, where daily brushing is routine
for many, infested individuals rarely
have more than a dozen live lice,
whereas individuals in cultures with

different grooming practices often
have a hundred or more live lice.

TRANSMISSION

Lice cannot hop or fly; they crawl. How-
ever, there are reports that combing
dry hair can build up enough static
electricity to physically eject an adult
louse from an infested scalp more
than 1 m.3 Transmission in most cases
occurs by direct contact with the head
of an infested individual.16 Indirect
spread through contact with personal
belongings of an infested individual
(combs, brushes, hats) is much less
likely but may occur rarely.17 Lice
found on combs are likely to be injured
or dead,18 and a healthy louse is not
likely to leave a healthy head unless
there is a heavy infestation.19 This is
further illustrated by 2 studies from
Australia. In 1 study, examination of
carpets on 118 classroom floors found
no lice despite more than 14 000 live
lice found on the heads of 466 children
using these classrooms.20 In a second
study, live lice were found on only 4%
of pillowcases used by infested volun-
teers.21 Thus, the major focus of con-
trol activities should be to reduce the
number of lice on the head and to
lessen the risks of head-to-head
contact.

DIAGNOSIS

The gold standard for diagnosing head
lice is finding a live louse on the head,
which can be difficult because lice
avoid light and can crawl quickly. Stud-
ies have revealed that diagnosis of in-
festation by using a louse comb is
quicker and more efficient.22 Some ex-
perts have suggested using a lubricant
(water, oil, or conditioner) to “slow
down” the movement of lice and elimi-
nate the possibility of static electric-
ity.23 The tiny eggs may be easier to
spot, especially at the nape of the neck
or behind the ears, within 1 cm of the
scalp. It is important not to confuse
eggs or nits with dandruff, hair casts,
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or other hair debris, all of which have
been misdiagnosed as nits. Nits are
more difficult to remove, because they
are firmly attached to the hair shaft. It
is also important not to confuse live
eggs with dead or empty egg cases
(nits). Many presumed “lice” and “nits”
submitted by physicians, nurses,
teachers, and parents to a laboratory
for identification were found to be ar-
tifacts such as dandruff, hairspray
droplets, scabs, dirt, or other insects
(eg, aphids blown by the wind and
caught in the hair).7 In general, eggs
found more than 1 cm from the scalp
are unlikely to be viable, although
some researchers in warmer climates
have found viable eggs farther from
the scalp.2 A viable egg will develop an
“eye spot” that is evident on micro-
scopic examination several days after
being laid.2

PREVENTION

It is probably impossible to prevent all
head lice infestations. Young children
come into head-to-head contact with
each other frequently. It is prudent for
children to be taught not to share per-
sonal items such as combs, brushes,
and hats. However, no one should
refuse towear protective headgear be-
cause of fear of head lice. In environ-
ments where children are together,
adults should be aware of the signs
and symptoms of head lice infestation,
and infested children should be
treated promptly to minimize spread
to others.

TREATMENT

Never initiate treatment unless there
is a clear diagnosis of head lice. The
ideal treatment for lice would be com-
pletely safe, free of harmful chemicals,
readily available without a prescrip-
tion, easy to use, and inexpensive.
When recommending a treatment, pe-
diatricians should take into account ef-
fectiveness and safety, local patterns
of resistance (if known), ease of use,

and cost. Published reviews of avail-
able efficacy studies and comparative
trials of pediculicides have used differ-
ent inclusion criteria and reached dif-
ferent conclusions.1,24 A Cochrane re-
view concerning pediculicides was
published in 1999 and updated in
200125 but was withdrawn in 2007,26

and a substantial update is underway.
Many of the cited studies were com-
pleted before the development of re-
sistance to available pediculicides or
were conducted in areas where the
lice were naive to pediculicides.

Therapy could be initiated with OTC
permethrin 1% or pyrethrins when re-
sistance to these products is not sus-
pected. Malathion 0.5% can be used in
people who are 24 months of age or
older when resistance to permethrin
or pyrethrins is documented or when
treatment with these products fails de-
spite their correct use. Other treat-
ments can be considered for people
who cannot afford or who wish to
avoid pediculicides. The pediatrician
(or someone in the community, such
as the school nurse) should be skilled
in the identification of an active infes-
tation with head lice to avoid treating
patients unnecessarily or falsely iden-
tifying “resistance” in the community
to a certain product. Improper applica-
tion of the pediculicide should be consid-
eredfirst asacauseof treatment failure.

Finally, it should be noted that these
recommendations are intended for
use by pediatricians and other practi-
tioners in the United States. Malathion
is not available in Canada, and the Ca-
nadian Paediatric Society recently up-
dated its position statement on head
lice infestation.27 Pediatricians who
work in other countries, especially de-
veloping countries in which head lice
are naive to pediculicides, should use
products or methods that are most
economical, effective, and safe. The fol-
lowing products and methods can be
effective for treating head lice.

Pediculicides

Permethrin (1%)

Permethrin has been the most studied
pediculicide in the United States and is
the least toxic to humans.1 Introduced
in 1986 as a prescription-only treat-
ment, 1% permethrin lotion was ap-
proved for OTC use in 1990 and is mar-
keted as a “crème rinse” (Nix [Pfizer
Consumer Health Care Group, New
York, NY]). One percent permethrin lo-
tion is currently recommended as one
of the drugs of choice for head lice.28

Permethrin is a synthetic pyrethroid
with extremely low mammalian toxic-
ity. Reported adverse effects include
pruritus, erythema, and edema. Per-
methrin is less allergenic than pyre-
thrins and does not cause allergic
reactions in individuals with plant al-
lergies. The product is applied to damp
hair that is first shampooed with a
nonconditioning shampoo and then
towel dried. It is left on for 10 minutes
and then rinsed off. Permethrin leaves
a residue on the hair that is designed
to kill nymphs emerging from the 20%
to 30% of eggs not killed with the first
application.29 However, conditioners
and silicone-based additives present
in almost all currently available sham-
poos impair permethrin adherence to
the hair shaft and reduce its residual
effect.8 Therefore, it is suggested that
the application be repeated in 7 to 10
days if live lice are seen. Many experts
now recommend routine re-treatment,
preferably on day 9.8,30 An alternate
treatment schedule on days 0, 7, and
13 to 15 has been proposed for nonovi-
cidal products.31 Resistance to 1% per-
methrin has been reported,8,32–35 but the
prevalence of this resistance is not
known.

Pyrethrins Plus Piperonyl Butoxide

Manufactured from natural extracts
from the chrysanthemum, pyrethrins
are formulated with piperonyl butox-
ide (RID [Bayer, Morristown, NJ], A-200
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[Hogil Pharmaceutical Corp, Purchase,
NY], R & C [GlaxoSmithKline, Mid-
dlesex, United Kingdom], Pronto [Del
Laboratories, Uniondale, NY], Clear
Lice System [Care Technologies,
Darien, CT]). Pyrethrins are neurotoxic
to lice but have extremely lowmamma-
lian toxicity. Pyrethrins should be
avoided in people who are allergic to
chrysanthemums. The labels warn
against possible allergic reaction in
patients who are sensitive to ragweed,
but modern extraction techniques
minimize the chance of product con-
tamination, and reports of true aller-
gic reactions have been rare.36 These
products are available in shampoo or
mousse formulations that are applied
to dry hair and left on for 10 minutes
before rinsing out. No residual pedicu-
licidal activity remains after rinsing. In
addition, none of these natural pyre-
thrins are totally ovicidal (newly laid
eggs do not have a nervous system for
several days); 20% to 30% of the eggs
remain viable after treatment,29 which
necessitates a second treatment to kill
newly emerged nymphs hatched from
eggs that survived the first treatment.
Previous recommendations have been
to re-treat in 7 to 10 days; however,
new evidence based on the life cycle of
lice suggests that re-treatment at day
9 is optimal. An alternate schedule of 3
treatments with nonovicidal products
on days 0, 7, and 13 to 15 has been
proposed.31 Although pyrethrins were
extremely effective when introduced in
the mid-1980s, recent study results
have indicated that efficacy has de-
creased substantially because of de-
velopment of resistance.6 The preva-
lence of resistance has not been
systematically studied but seems to be
highly variable from community to
community and country to country.

Malathion (0.5%)

The organophosphate (cholinesterase
inhibitor) 0.5% malathion (Ovide [Taro
Pharma, Hawthorne, NY]) was reintro-

duced for the treatment of head lice in
the United States in 1999 after being
taken off the market twice, most re-
cently in 1986, because of problems re-
lated to prolonged application time,
flammability, and odor. It is available
only by prescription as a lotion that is
applied to dry hair, left to air dry, then
washed off after 8 to 12 hours, al-
though some study results have sug-
gested effectiveness when left on for
as short a time as 20 minutes.37 Head
lice in the United Kingdom and else-
where have shown resistance to mala-
thion preparations, which have been
available for decades in those coun-
tries.38,39 The current US formulation of
malathion (Ovide lotion, 0.5%) differs
from the malathion products available
in Europe in that it contains terpineol,
dipentene, and pine needle oil, which
themselves have pediculicidal proper-
ties25 andmay delay development of re-
sistance. Malathion has high ovicidal
activity,29 and a single application is
adequate for most patients. However,
the product should be reapplied in 7 to
9 days if live lice are still seen. A con-
cern is the high alcohol content of
the product (78% isopropyl alcohol),
which makes it highly flammable. Pa-
tients and their parents, therefore,
should be instructed to allow the hair
to dry naturally; not to use a hair dryer,
curling iron, or flat iron while the hair
is wet; and not to smoke near a child
receiving treatment. Safety and effec-
tiveness of malathion lotion have not
been established in children younger
than 6 years, and the product is con-
traindicated in children younger than
24 months. Because malathion is a
cholinesterase inhibitor, there is a the-
oretical risk of respiratory depression
if accidentally ingested, although no
such cases have been reported.

Benzyl Alcohol 5%

Benzyl alcohol 5% (Ulesfia [Sciele
Pharma, Atlanta, GA]) was approved by
the US Food and Drug Administration

(FDA) in April 2009 for treatment of
head lice in children older than 6
months. The product is not neurotoxic
and kills head lice by asphyxiation. Two
studies demonstrated that more than
75% of the subjects treated were free
of lice 14 days after initial treatment.
The most common adverse reactions
after treatment included pruritus, ery-
thema, pyoderma, and ocular irrita-
tion. Benzyl alcohol is available by pre-
scription and is not ovicidal: package
instructions state that it is to be ap-
plied topically for 10 minutes and re-
peated in 7 days,40 although as with
other nonovicidal products, consid-
eration should be given to retreating
in 9 days or using 3 treatment cycles
(days 0, 7, and 13–15), as mentioned
previously.

Lindane (1%)

On the market since 1951 for the med-
ical treatment of lice and scabies, lin-
dane (Kwell [Reed & Carnick, Jersey
City, NJ]) is an organochloride that has
central nervous system toxicity in hu-
mans; several cases of severe seizures
in children using lindane have been re-
ported.9,41–44 For the treatment of head
lice, it is available only by prescription
as a 1% lindane shampoo that should
be left on for no more than 4 minutes,
and a repeat application should be
performed in 9 to 10 days. It has low
ovicidal activity (30%–50% of eggs are
not killed29), and resistance has been
reported worldwide for many years.3,45

For these reasons, it should be used
cautiously.30 The FDA has warned that
lindane shampoo should only be used
for patients who cannot tolerate or
whose infestation has failed to re-
spond to first-line treatment with safer
medications for the treatment of head
lice. The FDA has issued a public health
advisory concerning the use of lin-
dane, which emphasized that it is a
second-line treatment, is contraindi-
cated for use in neonates, and should
be used with extreme caution in chil-
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dren and in individuals who weigh less
than 50 kg (110 lb) and in those who
have HIV infection or take certain med-
ications that can lower the seizure
threshold.46 Lindane is no longer rec-
ommended by the American Academy
of Pediatrics (Red Book 200947) or the
Medical Letter for use as a pediculi-
cide. The use of lindane has been
banned in California.

Removal of Topical Pediculicides

All topical pediculicides should be
rinsed from the hair over a sink rather
than in the shower or bath to limit skin
exposure and with warm rather than
hot water to minimize absorption at-
tributable to vasodilation.48

Topical Reactions

Itching or mild burning of the scalp
caused by inflammation of the skin in
response to topical pharmaceutical
agents can persist for many days after
lice are killed and is not a reason for
re-treatment. Topical corticosteroids
and oral antihistamines may be bene-
ficial for relieving these signs and
symptoms.

Scabicides Used Off-label for Lice

Permethrin (5%)

Five percent permethrin (Elimite [Al-
lergan, Irvine, CA]) is available by pre-
scription only as a cream, usually ap-
plied overnight for scabies for infants
as young as 2 months. It has anecdot-
ally been recommended for the treat-
ment of head lice that seem to be re-
calcitrant to other treatments.49 No
randomized case-control studies have
reported efficacy to date. The results
of 1 study suggested that lice resistant
to 1% permethrin will not succumb to
higher concentrations.34 Permethrin
5% is not currently approved by the
FDA for use as a pediculicide.

Crotamiton (10%)

This product is available by prescrip-
tion only as a lotion (Eurax [Westwood-

Squibb Pharmaceuticals, Buffalo, NY]),
usually used to treat scabies. One
study showed it to be effective against
head licewhen applied to the scalp and
left on for 24 hours before rinsing
out.50 Other reports have suggested
that 2 consecutive nighttime appli-
cations safely eradicate lice from
adults.51 Safety and absorption in chil-
dren, adults, and pregnant women
have not been evaluated. Crotamiton is
not currently approved by the FDA for
use as a pediculicide.

Oral Agents Used Off-Label for Lice

Ivermectin

This product (Stromectol [Merck & Co,
West Point, PA]) is an anthelmintic
agent structurally similar tomacrolide
antibiotic agents but without antibac-
terial activity. A single oral dose of 200
�g/kg, repeated in 10 days, has been
shown to be effective against head
lice.52,53 Most recently, a single oral
dose of 400 �g/kg repeated in 7 days
has been shown to be more effective
than 0.5% malathion lotion.54 Ivermec-
tin may cross the blood/brain barrier
and block essential neural transmis-
sion; young children may be at higher
risk of this adverse drug reaction.
Therefore, ivermectin should not be
used for children who weigh less than
15 kg.55,56 Ivermectin is also available
as a 1% topical preparation that is ap-
plied for 10 minutes and has shown
promising results that warrant fur-
ther testing.6 However, neither form of
ivermectin is currently approved by
the FDA as a pediculicide.

Sulfamethoxazole-Trimethoprim

Theoralantibioticagentsulfamethoxazole-
trimethoprim (Septra [GlaxoSmith-
Kline], Bactrim [Roche Laboratories,
Nutley, NJ], and generic cotrimox-
azole) has been cited as effective
against head lice.57 It is postulated that
this antibiotic agent kills the symbi-
otic bacteria in the gut of the louse or

perhaps has a direct toxic effect on
the louse. The results of 1 study indi-
cated increased effectiveness when
sulfamethoxazole-trimethoprim was
given in combination with permethrin
1% when compared with permethrin
1% or sulfamethoxazole-trimethoprim
alone; however, the treatment groups
were small.58 Rare severe allergic re-
actions (Stevens-Johnson syndrome)
to this medication make it a potentially
undesirable therapy if alternative
treatments exist.9 It is not currently ap-
proved by the FDA for use as a
pediculicide.

“Natural” Products

Essential oils have been widely used in
traditional medicine for the eradica-
tion of head lice, but because of the
variability of their constitution, the ef-
fects may not be reproducible.59 Sev-
eral products are marketed for treat-
ment of head lice and are in wide use.
As natural products, they are not re-
quired to meet FDA efficacy and safety
standards for pharmaceuticals. Hair-
Clean 1-2-3 (Quantum Health, Eugene,
OR) [anise, ylang-ylang, coconut oils,
and isopropyl alcohol] was found to be
at least as effective as the permethrin
product Nix by 1 investigator.2 Al-
though many plants naturally produce
insecticides for their own protection
that may be synthesized for use by hu-
mans, such as pyrethroids, some of
these insecticidal chemicals produce
toxic effects as well. The safety and ef-
ficacy of herbal products are currently
not regulated by the FDA the same as
medications.

Occlusive Agents

Occlusive agents applied to suffocate
the lice are widely used but have not
been evaluated for effectiveness in
randomized, controlled trials. A “petro-
latum shampoo” consisting of 30 to
40 g of standard petroleum jelly mas-
saged on the entire surface of the hair
and scalp and left on overnight with a
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shower cap has been suggested. Dili-
gent shampooing is usually necessary
for at least the next 7 to 10 days to
remove the residue. It is thought that
the viscous substance obstructs the
respiratory spiracles of the adult
louse as well as the holes in the oper-
culum of the eggs and blocks efficient
air exchange.60 Another interpretation
is that the intense, daily attention to
hair grooming results in removal of all
the lice and nits. Hair pomades are
easier to remove but may not kill eggs,
and treatment should be repeated
weekly for 4 weeks.61 Other occlusive
substances have been suggested
(mayonnaise, tub margarine, herbal
oils, olive oil), but to date, only anec-
dotal information is available con-
cerning effectiveness. One study that
examined several “home remedies”
(vinegar, isopropyl alcohol, olive oil,
mayonnaise, melted butter, and petro-
leum jelly) revealed that the use of pe-
troleum jelly caused the greatest egg
mortality, allowing only 6% to hatch.62

A 2004 study reported a 96% “cure”
rate with a suffocation-based pediculi-
cide lotion applied to the hair, dried on
with a hand-held hair dryer, left on
overnight, and washed out the next
morning. The process must be re-
peated once per week for 3 weeks. The
product contained no neurotoxins and
did not require nit removal or exten-
sive house cleaning.63 The study was
criticized for being uncontrolled, with
no blinding, randomization, or com-
parison group.64 The lotion used in the
study was later identified as Cetaphil
cleanser [Galderma Laboratories, Fort
Worth, TX],65 and instructions for its
use are available on the Internet.66 It
has not been approved by the FDA for
use as a pediculicide.

Dimethicone lotion (4% long-chain lin-
ear silicone in a volatile silicone base)
in two 8-hour treatments 1 week apart
eradicated head lice in 69% of partici-
pants in the United Kingdom.67 In

the United States, the OTC product
LiceMD (Combe Inc, White Plains, NY)
contains dimethicone. Isopropylmyris-
tate 50% (Resultz [Nycomed Canada
Inc, Oakville, Ontario, Canada]), a hair
rinse that dissolves the waxy exoskele-
ton of the louse, which leads to dehy-
dration and death of the louse, has re-
cently become available in Canada.68,69

Desiccation

The LouseBuster is a custom-built ma-
chine (available commercially in late
2009) that uses one 30-minute applica-
tion of hot air in an attempt to desic-
cate the lice. One study showed that
subjects had nearly 100% mortality of
eggs and 80% mortality of hatched
lice.70 The machine is expensive, and
the operator requires special training
in its use. A regular blow-dryer should
not be used in an attempt to accom-
plish this result, because investigators
have shown that wind and blow-dryers
can cause live lice to become airborne
and, thus, potentially spread to others
in the vicinity.

Other Agents

Flammable or toxic substances such
as gasoline or kerosene should never
be used. Products intended for animal
use should not be used to treat head
lice in humans.

Manual Removal

Removal of nits immediately after
treatment with a pediculicide is not
necessary to prevent spread, because
only live lice cause an infestation. Indi-
viduals may want to remove nits for
aesthetic reasons or to decrease diag-
nostic confusion. Because none of the
pediculicides are 100% ovicidal, man-
ual removal of nits (especially the ones
within 1 cm of the scalp) after treat-
ment with any product is recom-
mended by some. Nit removal can be
difficult and tedious.71 Fine-toothed “nit
combs” are available to make the pro-
cess easier.72,73 Studies have sug-

gested that lice removed by combing
and brushing are damaged and rarely
survive.16 In the United Kingdom, com-
munity campaigns have been launched
using “bug-buster” combs and ordi-
nary shampoo,74,75 with everyone being
instructed to shampoo hair twice per
week for 2 weeks and to vigorously
comb out wet hair each time. The wet
hair seems to slow down the lice.
Combing dry hair does not seem to
have the same effect; a study con-
ducted in Australia in which children
combed their hair daily at school with
an ordinary comb determined that it
was not effective.76 Some have postu-
lated that vigorous dry combing or
brushing in close quarters may even
spread lice by making them airborne
via static electricity. One study showed
that manual removal is not as effective
as pediculicides and does not improve
results, even when used as an adjunct
to pediculicide treatment.77

There are battery-powered “elec-
tronic” louse combs with oscillating
teeth (Quantum MagiComb) that claim
to remove live lice and nits as well as
combs that resemble small “bug zap-
pers” (LiceGuard Robi-Comb [ARR
Health Technologies, Needham, MA])
that claim to kill live lice.78 No random-
ized, case-controlled studies have
been performed with either type of
comb. Their instructions warn not to
use on people with a seizure disorder
or a pacemaker.

Some products are available that
claim to loosen the “glue” that at-
taches nits to the hair shaft, thus mak-
ing the process of “nit-picking” easier.
Vinegar or vinegar-based products
(Clear Lice Egg Remover Gel [Care
Technologies]) are intended to be ap-
plied to the hair for 3 minutes before
combing out the nits. No clinical bene-
fit has been demonstrated.9,61 This
product has not been tested with and
is not recommended for use with per-
methrin, because it may interfere with
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permethrin’s residual activity. A vari-
ety of other products, from acetone
and bleach to vodka and WD-40 (WD-40
Company, San Diego, CA), have proved
to be ineffective in loosening nits from
the hair shaft61 and present an unac-
ceptable risk to the patient. It seems
that nature has protected the louse by
making the nit sheath similar in com-
position to the hair, so that agents de-
signed to unravel the nit sheath can
also damage human hair.79

Although effective for removing lice
and eggs, shaving the head generally is
not recommended, because it can be
distressing to a child or parent.

New Products

As new products are introduced, it is
important to consider effectiveness,
safety, expense, availability, patient
preference, and ease of application.
Assessment of the severity of the infes-
tation, the number of recurrences, the
local levels of resistance to available
pediculicides, and the potential for
transmission are also critical when
recommending newer products.35

Pediculicide Resistance

No currently available pediculicide is
100% ovicidal, and resistance to lin-
dane, pyrethrins, permethrin, and the
UK formulation of malathion has been
reported.38,39,41,80–83 This resistance is
not unanticipated, because insects de-
velop resistance to products over time.
The actual prevalence of resistance to
particular products is not known and
can be regional. It is important that
health care professionals recommend
safe and effective products. When
faced with a persistent case of head
lice after using a pharmaceutical pe-
diculicide, health care professionals
must consider several possible expla-
nations, including:

● misdiagnosis (no active infestation
or misidentification);

● lack of adherence (patient unable

or unwilling to follow treatment
protocol);

● inadequate treatment (not using
sufficient product to saturate hair);

● reinfestation (lice reacquired after
treatment);

● lack of ovicidal or residual killing
properties of the product (eggs
not killed can hatch and cause
self-reinfestation); and/or

● resistance of lice to the pediculicide.

If resistance is proven, and an active
infestation is documented, benzyl alco-
hol 5% can be prescribed if the patient
is older than 6 months, or malathion
0.5% can be prescribed if the patient
is older than 24 months if safe use
can be reasonably ensured. For
younger patients, or if the parent
cannot afford or does not wish to use
a pediculicide, manual removal via
wet combing or an occlusive method
may be recommended, with empha-
sis on careful technique and the use
of 2 to 4 properly timed treatment
cycles.

ENVIRONMENTAL INTERVENTIONS

If a person is identified with head lice,
all household members should be
checked for head lice, and those with
live lice or nits within 1 cm of the scalp
should be treated. In addition, it is pru-
dent to treat family members who
share a bed with the person with infes-
tation, even if no live lice are found.
Fomite transmission is less likely than
transmission by head-to-head con-
tact9; however, it is prudent to clean
hair care items and bedding used by
the individual with infestation. One
study revealed that head lice can
transfer to pillowcases at night, but
the incidence is low (4%). Changing
just the pillowcase could minimize this
risk of head lice transmission.21 Only
items that have been in contact with
the head of the person with infestation
in the 24 to 48 hours before treatment

should be considered for cleaning,
given the fact that louse survival off the
scalp beyond 48 hours is extremely un-
likely. Such itemsmay include clothing,
headgear, furniture, carpeting, and
rugs. Washing, soaking, or drying
items at temperatures greater than
130°F will kill stray lice or nits. Furni-
ture, carpeting, car seats, and other
fabrics or fabric-covered items can be
vacuumed. Although head lice are able
to survive for prolonged periods in
chlorinated water, it is unlikely that
there is a significant risk of transmis-
sion in swimming pools. One study re-
vealed that submerged head lice be-
came immobile and remained in place
on 4 people infested with head lice af-
ter 30 minutes of swimming.84 Pedicu-
licide spray is not necessary and
should not be used. Viable nits are un-
likely to incubate and hatch at room
temperatures; if they did, the nymphs
would need to find a source of blood
for feeding within hours of hatching.
Although it is rarely necessary, items
that cannot be washed can be bagged
in plastic for 2 weeks, a time when any
nits thatmay have survivedwould have
hatched and nymphs would die with-
out a source for feeding. Herculean
cleaning measures are not beneficial.

CONTROL MEASURES IN SCHOOLS

Screening

Screening for nits alone is not an accu-
rate way of predicting which children
are or will become infested, and
screening for live lice has not been
proven to have a significant effect on
the incidence of head lice in a school
community over time.2,12,24 In addition,
such screening has not been shown to
be cost-effective. In a prospective
study of 1729 schoolchildren screened
for head lice, only 31% of the 91 chil-
dren with nits had concomitant live
lice. Only 18% of those with nits alone
converted to having an active infesta-
tion during 14 days of observation.85
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Although children with at least 5 nits
within 1 cm of the scalp were signifi-
cantly more likely to develop an infes-
tation than were those with fewer nits
(32% vs 7%), only one-third of the chil-
dren at higher risk converted to having
an active infestation. School exclusion
of children with nits alone would have
resulted in many of these children
missing school unnecessarily. In addi-
tion, head lice infestations have been
shown to have low contagion in class-
rooms.86 Using anecdotal information
that described the implementation of a
“zero-tolerance” program at an ele-
mentary school, 1 source reported an
average of 20 missed days per student
dismissed for infestation.5 Another
study evaluated how often schoolchil-
dren were inappropriately diagnosed
and treated. Children without in-
festation received applications of
pyrethroid-based OTC products almost
as often as children with active infes-
tations (62% vs 70%). Noninfested chil-
dren were excluded from school be-
cause of presumed lice infestation
more frequently than were children
who were infested.7 The results of sev-
eral descriptive studies have sug-
gested that education of parents in di-
agnosing and managing head lice may
be helpful.86–89 Because of the lack of
evidence of efficacy, routine class-
room or school-wide screening should
be discouraged.

It may be useful to provide information
periodically about the diagnosis, treat-
ment, and prevention of head lice to
the families of all children. Parents
should be encouraged to check their
children’s heads for lice regularly
and if the child is symptomatic. School
screenings do not take the place
of these more careful parental
checks.18,89–91 It may be helpful for the
school nurse or other trained person
to check a student’s head if he or she is
demonstrating symptoms.

Management on the Day of
Diagnosis

Because a child with an active head
lice infestation likely has had the infes-
tation for 1 month or more by the time
it is discovered and poses little risk to
others from the infestation, he or she
should remain in class but be discour-
aged from close direct head contact
with others. If a child is diagnosed with
head lice, confidentialitymust bemain-
tained. The child’s parent or guardian
should be notified that day by tele-
phone or by having a note sent home
with the child at the end of the school
day stating that prompt, proper treat-
ment of this condition is in the best
interest of the child and his or her
classmates. Common sense should
prevail when deciding how “conta-
gious” an individual child may be (a
child with hundreds versus a child
with 2 live lice). It may be prudent to
check other children who were most
likely to have had direct head-to-head
contact with the infested child. In an
elementary school, 1 way to deal with
the problem is to notify the parents or
guardians of children in an infested
child’s classroom, encouraging all
children to be checked at home and
treated, if appropriate, before return-
ing to school the next day. Some ex-
perts argue that because of the rela-
tively high prevalence of head lice in
young school-aged children, it may
make more sense to alert parents only
if a high percentage of children in a
classroom are infested. Other experts
feel strongly that these “alert letters”
cause unnecessary public alarm and
reinforce the notion that a head lice
infestation indicates a failure on the
school’s part rather than a community
problem.92 However, studies examin-
ing the efficacy of alert letters are not
available; consequently, some schools
choose to design guidelines that they be-
lievebestmeet theneedsof their student
population, understanding that although

a head lice infestation may not pose a
public health risk, it may create a public
relations dilemma for a school.

Criteria for Return to School

A child should not be restricted from
school attendance because of lice, be-
cause head lice have low contagion
within classrooms.86 Some schools
have had “no-nit” policies under which
a child was not allowed to return to
school until all nits were removed.
However, most researchers agree that
no-nit policies should be abandoned.93

International guidelines established in
2007 for the effective control of head
lice infestations stated that no-nit pol-
icies are unjust and should be discon-
tinued, because they are based on
misinformation rather than objective
science.94 The American Academy of Pe-
diatrics and the National Association of
School Nurses95 discourage no-nit poli-
cies. However, nit removal may be con-
sidered for the following reasons:

● nit removal can decrease diagnos-
tic confusion;

● nit removal candecrease thepossibil-
ity of unnecessary re-treatment; and

● some experts recommend removal
of nits within 1 cm of the scalp
to decrease the small risk of
self-reinfestation.

A knowledgeable school nurse, if
present, can perform a valuable ser-
vice by rechecking a child’s head if re-
quested to do so by a parent. In addi-
tion, the school nurse can offer extra
help to families of children who are re-
peatedly or chronically infested. In
rare instances, it may be helpful to
make home visits or involve public
health nurses to ensure that treat-
ment is being conducted effectively. No
child should be allowed to miss valu-
able school time because of head lice.
Numerous anecdotal reports exist of
children missing weeks of school and
even being forced to repeat a grade
because of head lice.2,7,9,91
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Reassurance of Parents, Teachers,
and Classmates

The school can bemost helpful bymak-
ing available accurate information
about the diagnosis, treatment, and
prevention of head lice in an under-
standable form to the entire school
community. Information sheets in dif-
ferent languages and visual aids for
families with limited literacy skills
should be made available by schools
and/or local health departments. If pe-
diatricians and schools take the lead
and react calmly, parents will be able
to focus on appropriate treatment
without becoming unduly upset.

Child Care and “Sleepover” Camps

Little information is available on the in-
cidence and control of head lice out-
side of the school-aged population and
outside of school. Because head lice
are most readily transmitted by direct
head-to-head contact, child care cen-
ters and camps where children share
sleeping quarters may allow for easier
spread. Reminding parents of the
importance of carefully checking a
child’s head before and after a sleep-
over experience may be helpful.

SUMMARY OF KEY POINTS

1. No healthy child should be excluded
from or allowed to miss school
time because of head lice. No-nit
policies for return to school
should be abandoned.

2. Pediatricians should be knowledge-
able about head lice infestations
and treatments; they should take an
active role as information re-
sources for families, schools, and
other community agencies.

3. Unless resistance to these prod-
ucts has been proven in the commu-
nity, 1% permethrin or pyrethrins
can be used for treatment of active
infestations.

4. Instructions on the proper use of
products should be carefully com-

municated. Because current prod-
ucts are not completely ovicidal, ap-
plying the product at least twice, at
proper intervals, is recommended
if permethrin or pyrethrin products
are used or if live lice are seen after
malathion therapy. Manual removal
of nits immediately after treatment
with a pediculicide is not necessary
to prevent spread. In the school set-
ting, nit removal may be considered
to decrease diagnostic confusion.

5. If resistance to available OTC prod-
ucts has been proven in the commu-
nity, if the patient is too young, or if
parents do not wish to use a pedic-
ulicide, consider recommending
“wet-combing” or an occlusive
method (such as petroleum jelly or
Cetaphil), with emphasis on careful
technique, and repeating for at
least 2 weekly cycles.

6. Benzyl alcohol 5% can be used for
children older than 6 months, or
malathion 0.5% can be used for chil-
dren 2 years old or older, in areas
where resistance to permethrin or
pyrethrins has been demonstrated
or for a patient with a documented
infestation that has failed to re-
spond to appropriately adminis-
tered therapy with permethrin or
pyrethrins.

7. New products should be evaluated
for safety and effectiveness.

8. School personnel involved in detec-
tion of head lice infestation should
be appropriately trained. The im-
portance and difficulty of correctly
diagnosing an active head lice in-
festation should be emphasized.
Schools should examine any lice-
related policies they have with this
in mind.

9. Head lice screening programs
have not been proven to have a
significant effect over time on the
incidence of head lice in the
school setting and are not cost-

effective. Parent education pro-
grams may be helpful in the man-
agement of head lice in the school
setting.
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Health Care Supervision for Children With Williams Syndrome

ABSTRACT. This set of guidelines is designed to assist
the pediatrician to care for children with Williams syn-
drome diagnosed by clinical features and with regional
chromosomal microdeletion confirmed by fluorescence
in situ hybridization.

ABBREVIATIONS. WS, Williams syndrome; FISH, fluorescence in
situ hybridization.

INTRODUCTION

Williams syndrome (WS, also Williams-
Beuren syndrome), now recognized to be
caused by a microdeletion of chromosome

7, is a multisystem disorder first identified as a dis-
tinct clinical entity in 1961.1 It is present at birth and
affects boys and girls equally. As routine genetic
amniocentesis does not typically detect chromosome
microdeletions, children with WS usually come to
the attention of pediatricians during infancy or child-
hood. Initially thought to be a rare genetic disorder,
increased awareness of the clinical features and es-
tablishment of a reliable diagnostic test have re-
vealed WS to be one of the more commonly recog-
nized genetic disorders in childhood. Williams
syndrome is characterized by dysmorphic facies
(100%), cardiovascular disease (most commonly sup-
ravalvar aortic stenosis [80%]), mental retardation
(75%), a characteristic cognitive profile (90%), and
idiopathic hypercalcemia (15%)2–5 (Table 1).

The diagnosis historically has been made on the
basis of clinical criteria (Fig 1), but recently it has
been shown that 99% of patients with WS have a
hemizygous submicroscopic deletion of 7q11.23
detectable by fluorescence in situ hybridization
(FISH).6–8 Chromosome analysis and the Williams
Syndrome Chromosomal Region FISH test are rec-
ommended for confirmation of the diagnosis. (A
child with the clinical features of WS and a negative
FISH result should be referred to a clinical geneticist
for further evaluation.) The deleted portion of the
chromosome includes the ELN gene that codes for
the structural protein elastin, an important compo-
nent of the elastic fibers found in the connective
tissue of many organs. The elastin deletion explains
some of the characteristics of WS, such as some of the
facial features, hoarse voice, bladder and bowel di-
verticula, cardiovascular disease, and orthopedic
problems. The pathogenesis of other characteristics,

such as hypercalcemia, mental retardation, and
unique personality traits, remains unexplained. One
possibility is that the loss of 1 or more genes contig-
uous to the ELN gene contributes to the phenotype.

The pediatrician can use knowledge of the clinical
manifestations (Table 1) and natural history of WS to
anticipate medical problems and to educate the fam-
ily. Most children with WS are described as having
similar facial features.4,9 Although these features are
often subtle, they tend to become more distinctive
with advancing age. Facial features often include
periorbital fullness, short nose with bulbous nasal
tip, long philtrum, wide mouth, full lips, and mild
micrognathia. Infants have full cheeks and a flat
facial profile, whereas older children and adults of-
ten have a long narrow face and a long neck.10,11

Blue- and green-eyed children with WS have a prom-
inent “starburst” pattern to their irides (stellate
iris).12 Mild prenatal growth deficiency and a post-
natal growth rate about 75% of normal are consis-
tently observed features of the condition.8,13

The majority of children with WS have cardiovas-
cular anomalies.1,2,4 The most common cardiovascu-
lar defect is supravalvar aortic stenosis, an often
progressive condition that may require surgical re-
pair.10,11 Peripheral pulmonary artery stenosis is of-
ten present in infancy and usually improves over
time. Coarctation of the aorta, renal artery stenosis,
and systemic hypertension are complications that
when present may worsen over time.4,11,14,15 Because
the elastin protein is an important component of
elastic fibers in the arterial wall, any artery may
become narrowed.

Idiopathic infantile hypercalcemia is an intriguing
feature of WS that can contribute to the presence of
extreme irritability, vomiting, constipation, and mus-
cle cramps associated with this condition.4,9 Symp-
tomatic hypercalcemia usually resolves during child-
hood, but lifelong abnormalities of calcium and
vitamin D metabolism may persist. Hypercalciuria is
common and predisposes to nephrocalcinosis. The
cause of the abnormality in calcium metabolism is
unknown.

An infant with WS often has difficulty feeding and
may be brought for medical care because of gastro-
esophageal reflux, colic, or failure to thrive.4,9,16

Other medical problems include Chiari I malforma-
tion, strabismus,12 hyperopia,12 chronic otitis media,
hypodontia, malocclusion, bowel or bladder diver-
ticula, hernias, joint laxity, joint contractures,17 ky-
phosis, lordosis, renal or urinary tract malforma-
tions,14,15 hypothyroidism, and rectal prolapse.

Children with WS have a unique cognitive and

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2001 by the American Acad-
emy of Pediatrics.
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behavioral profile.3,5,18 Cognitive, motor, and lan-
guage delay are universal, and in 75% of the chil-
dren, mental retardation is ultimately diagnosed.19,20

Older children demonstrate a relative strength in
language and auditory memory, with a significant

weakness in visuospatial cognition.5,18 Behavioral
problems may include hypersensitivity to sound,
sleep problems, attention-deficit/hyperactivity dis-
order,20 and anxiety. Overfriendliness and an empa-
thetic nature are commonly observed.17

TABLE 1. Medical Problems in Williams Syndrome* by Organ System and Age

Organ System Incidence (%) Age

Infancy Childhood Adult

Ocular and visual
Esotropia 50 x
Hyperopia 50 x x

Auditory
Chronic otitis media 50 x x
Hypersensitivity to sound 90 x x x

Dental
Malocclusion 85 x x
Microdontia 95 x x

Cardiovascular
Any abnormality (total) 80 x x x
SVAS 75 x x x
SVPS 25 x x x
PPS 50 x
Renal artery stenosis 45 x x x
Other arterial stenosis 20 x x
VSD 10 x
Hypertension 50 x x

Genitourinary
Structural anomaly 20 x x x
Enuresis 50 x
Nephrocalcinosis ,5 x x x
Recurrent urinary tract infections 30 x

Gastrointestinal
Feeding difficulties 70 x x
Constipation 40 x x x
Colon diverticula 30 x x
Rectal prolapse 15 x x

Integument
Soft lax skin 90 x x x
Inguinal hernia 40 x
Umbilical hernia 50 x
Prematurely gray hair 90 x

Musculoskeletal
Joint hypermobility 90 x x
Joint contractures 50 x x x
Radioulnar synostosis 20 x x x
Kyphosis 20 x
Lordosis 40 x x
Awkward gait 60 x x

Calcium
Hypercalcemia 15 x x
Hypercalciuria 30 x x x

Endocrine
Hypothyroidism 2 x x x
Early puberty (but rarely true precocious puberty) 50 x
Diabetes mellitus 15 x
Obesity 30 x

Neurologic
Hyperactive deep tendon reflexes 75 x x
Chiari I malformation 10 x x x
Hypotonia (central) 80 x x
Hypertonia (peripheral) 50 x x

Cognitive
Developmental delay 95 x x
Mental retardation 75 x x
Borderline intellectual functioning 20 x x
Normal intelligence 5 x x
Impaired visuospatial constructive cognition 95 x x

Behavioral
Attention-deficit hyperactivity disorder 70 x
Generalized anxiety disorder 80 x x

* Percentages based on the following: 1) review of rates of complications in several reports of series of patients with Williams syndrome,
and 2) database of 315 children and adults with Williams syndrome evaluated by Colleen A. Morris, MD. SVAS indicates supravalvar
aortic stenosis; SVPS, supravalvular pulmonic stenosis, PPS, peripheral pulmonary artery stenosis; and VSD, ventricular septal defect.
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The medical care of children with WS requires an
understanding of the natural history of the disorder,
awareness of potential clinical complications, and
ongoing assessment and periodic review at appro-
priate ages (Fig 2). Because the clinical manifesta-

tions during the neonatal period are variable, the
diagnosis may not be suspected during early infancy.
Accordingly, this statement includes a series of eval-
uations that should be considered at the time the
diagnosis is suspected clinically; the diagnosis

Fig 1. Williams syndrome diagnostic scoring table: clinical diagnosis.
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should be confirmed by FISH analysis. The evalua-
tions include the following:
• Complete physical and neurologic examination
• Growth parameters plotted on WS growth charts

(Fig 3A–F)
• Cardiology evaluation

–Full clinical evaluation by a cardiologist with
expertise and experience in pediatric patients that
includes 4-limb blood pressure measurements and
echocardiography

• Genitourinary system evaluation
–Ultrasonography of bladder and kidneys
–Renal function studies (serum urea nitrogen and
creatinine levels)

–Urinalysis
• Calcium determinations (serum calcium, spot

urine calcium, and creatinine levels) (Table 2)
• Thyroid function tests
• Ophthalmologic evaluation
• Multidisciplinary developmental evaluation (old-

er than 2 years)
• FISH to determine ELN deletion

Referral to a clinical geneticist should be consid-
ered for individualized assessment and recommen-
dations; a more extensive discussion of the clinical
manifestations, natural history, recurrence risks, and
future reproductive options; and evaluation of ge-
netic risks for other family members.

SPECIAL CONSIDERATIONS FOR THE CHILD
DIAGNOSED WITH WS

1. Do not give multivitamin preparations to children
with WS because of the potential deleterious ef-
fects of vitamin D. Recommend diligent use of
sunscreen to minimize autologous production of
vitamin D.

2. Perform periodic cardiovascular evaluations, even
after a baseline examination with normal findings.

3. Baseline cardiology evaluation should be per-
formed by a cardiologist with pediatric expertise
and experience.

4. Screen for the development of hypertension peri-
odically according to guidelines of the American
Academy of Pediatrics.

5. Establish a medical home with clear emphasis on
continuity of care and the role of the family mem-
bers as partners in the ongoing management and
care of the child.

HEALTH SUPERVISION FROM BIRTH TO 1 YEAR
(INFANCY)

Examination
1. Review and note clinical features and confirm

diagnosis with FISH analysis
2. Routine health maintenance examinations and

baseline evaluation
3. Growth and developmental evaluations using

WS growth charts (Fig 3A–F)
4. Baseline cardiology evaluation by a cardiologist

with pediatric expertise and experience
5. Review feeding issues (reflux, refusal, disor-

dered suck or swallow, vomiting or symptoms of
colic).

6. Consider pediatric ophthalmologic evaluation
for strabismus, amblyopia, and refractive errors

7. Check for inguinal hernia
8. Objective hearing assessment at 6 to 12 months

(recurrent otitis media is common)
9. Blood pressure measurement (both arms) annu-

ally and careful evaluation of femoral pulses
10. Early recognition and management of constipa-

tion
11. Pediatric anesthesia consultation for any child

requiring surgery (several reports of unexpected
deaths have been associated with the administra-
tion of anesthesia)22

Laboratory
1. Williams Syndrome Chromosomal Region FISH

to confirm clinical diagnosis
2. Serum creatinine level
3. Urinalysis
4. Calcium levels

a. Serum*
b. Spot urine test to determine calcium-creatinine

ratio†
5. Thyroid screen for newborns (according to state

mandate)
6. Baseline ultrasonographic examination of the

bladder and kidneys

Anticipatory Guidance
1. Individual support for the family (by family,

friends, clergy), support groups, or both (see list)
2. Review increased risk for otitis media
3. Feeding (difficulty in transition to textured foods)
4. Do not prescribe multivitamin preparations con-

taining vitamin D
5. Refer to early childhood intervention program

HEALTH SUPERVISION FROM 1 TO 5 YEARS
(EARLY CHILDHOOD)

Examination
1. Annual health maintenance examinations and

baseline evaluation (including careful ausculta-
tion of chest and abdomen for murmurs or
bruits)

2. Developmental evaluation and growth evalua-
tion using WS growth charts (Fig 3A–F)

3. Annual cardiology evaluation from 1 to 5 years
4. Feeding issues: watch for rectal prolapse and

avoid constipation with stool softeners if neces-
sary

5. Annual hearing and vision screening; objective
audiologic evaluation and an ophthalmologic
evaluation before age 3 years

6. Orthopedic issues: musculoskeletal and neuro-
logic assessments to evaluate joints, muscle tone,
spasticity, and hyperactive reflexes17

*If hypercalcemia is found, dietary calcium restriction should be imple-
mented and diet should be monitored in conjunction with a pediatric
dietician/nutritionist. Referral to a pediatric renal specialist should be
considered.
†If hypercalciuria is found, 2 repeated urine studies of the calcium-creati-
nine ratio (morning and afternoon) should be performed. If the level is still
elevated, repeat measurement of the serum calcium level and perform renal
ultrasonography for nephrocalcinosis. Assess dietary calcium intake.21

1196 HEALTH CARE SUPERVISION FOR CHILDREN WITH WILLIAMS SYNDROME



7. Pediatric anesthesia consultation for any child
requiring surgery (several reports of unexpected
deaths have been associated with the administra-
tion of anesthesia)22

8. Annual blood pressure measurement (both
arms) and careful examination of femoral pulses

9. Multidisciplinary developmental assessment
and treatment in early intervention programs
(0–3 years) or school based programs (3 years
and older)1,5,19

10. Dental referral

Laboratory
1. Yearly urinalysis
2. Annual total calcium measurement if the level

was elevated at baseline or as needed if the child
becomes symptomatic; if level was normal, mea-
sure every 2 to 3 years

3. Urinary calcium-creatinine ratio every 2 years
4. Thyroid function test every 4 years

Fig 3A. Williams syndrome—stature, females.

Height for patients with
Williams syndrome (61 fe-
males, 47 males). Normal
curves—dashed lines; af-
fected patients—solid lines.
Reprinted with permission
from Saul RA, Geer JS,
Seaver LH, Phelan MC,
Sweet KM, Mills MS. Growth
References: Third Trimester to
Adulthood. Greenwood, SC:
Greenwood Genetic Center;
1998.
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5. Serum creatinine level every 4 years

Anticipatory Guidance
1. Individual support for the family (by family,

friends, clergy), support groups, or both
2. Review increased risk for otitis media
3. Ongoing feeding and dietary assessments

4. Therapy as needed (physical, speech and language,
and occupational, including sensory integration)

5. Review constipation as a possible problem
6. Children with unexplained fever should be eval-

uated for urinary tract infection
7. Discuss developmental status, early intervention

programs, and preschool programs

Fig 3B. Williams syndrome—stature, males.

Height for males with
Williams syndrome. Normal
curves—dashed lines; af-
fected patients—solid lines.
Reprinted with permission
from Saul RA, Geer JS,
Seaver LH, Phelan MC,
Sweet KM, Mills MS. Growth
References: Third Trimester to
Adulthood. Greenwood, SC:
Greenwood Genetic Center;
1998.
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HEALTH SUPERVISION FROM 5 YEARS TO
12 YEARS (LATE CHILDHOOD)

Examination
1. Annual health maintenance examinations and

baseline evaluation
2. Developmental evaluation and growth evalua-

tion using WS growth charts (Fig 3A–F)
3. Annual blood pressure measurements (both

arms) and careful evaluation of femoral pulses

4. Cardiology evaluation as indicated by previous
clinical findings. If results of previous evalua-
tions are negative, repeated cardiology evalua-
tion (for arterial stenoses, hypertension) should
be performed at puberty

5. Ophthalmologic evaluation for strabismus and
hyperopia

6. Orthopedic problems (eg, joint limitation, ky-
phosis, lordosis, scoliosis, and spasticity)

Fig 3C. Williams syndrome—weight, females.

Weight for females with Williams syn-
drome. Normal curves—dashed lines; af-
fected patients—solid lines. Reprinted
with permission from Saul RA, Geer JS,
Seaver LH, Phelan MC, Sweet KM, Mills
MS. Growth References: Third Trimester to
Adulthood. Greenwood, SC: Greenwood
Genetic Center; 1998.
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7. Hearing and vision screening annually
8. Pediatric anesthesia consultation for any child

requiring surgery (several reports of unexpected
deaths have been associated with the administra-
tion of anesthesia22)

9. School readiness and placement and Individual
Educational Plan at 5 years

10. Developmental and psychoeducational assess-
ment; formal evaluation for attention-deficit hy-
peractivity disorder, anxiety, or both and discus-
sion of treatment options23

Laboratory
1. Yearly urinalysis
2. Thyroid function tests every 4 years
3. Annual total calcium level if baseline result was

elevated or child becomes symptomatic; other-
wise measure level every 4 years

4. Urinary calcium-creatinine ratio every 2 years
5. Serum creatinine level every 2 to 4 years

Anticipatory Guidance
1. School readiness and placement

Fig 3D. Williams syndrome—weight, males.

Weight for males with Williams syn-
drome. Normal curves—dashed lines; af-
fected patients—solid lines. Reprinted
with permission from Saul RA, Geer JS,
Seaver LH, Phelan MC, Sweet KM, Mills
MS. Growth References: Third Trimester to
Adulthood. Greenwood, SC: Greenwood
Genetic Center; 1998.
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2. Therapy as needed (physical, speech and lan-
guage, and occupational, including sensory inte-
gration)

3. Long-term vocational planning
4. Discuss sexuality and adolescence; puberty is of-

ten early in WS, but true precocious puberty is
rare

5. Discuss diet and exercise as obesity may become
apparent in late childhood

6. Discuss treatment options for anxiety (counseling,
relaxation techniques, and medications)

7. Estate planning for parents of a child with special
needs

HEALTH SUPERVISION FROM 13 YEARS TO
18 YEARS (ADOLESCENCE)

Progressive medical problems including hyperten-
sion, progressive joint limitations, recurrent urinary

Fig 3E. Williams syndrome—head circumference, females.

Head circumference for females
with Williams syndrome. Nor-
mal curves—dashed lines; af-
fected patients—solid lines. Re-
printed with permission from
Saul RA, Geer JS, Seaver LH,
Phelan MC, Sweet KM, Mills
MS. Growth References: Third Tri-
mester to Adulthood. Greenwood,
SC: Greenwood Genetic Center;
1998.
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tract infections, and gastrointestinal problems are
common beginning in this age group and continuing
throughout adult life.

Examination
1. Annual health maintenance examinations and

baseline evaluation; blood pressure measure-
ment (both arms)

2. Developmental evaluation and growth evalua-
tion using WS growth charts (Fig 3A–F)

3. Cardiology evaluation if indicated by previous
clinical findings

4. Pediatric anesthesia consultation for any child
requiring surgery (several reports of unexpected
deaths have been associated with the administra-
tion of anesthesia22)

5. Consider ophthalmologic evaluation for hyper-
opia

6. Orthopedic problems (eg, joint limitation, ky-
phosis, lordosis, scoliosis, and spasticity)

Fig 3F. Williams syndrome—head circumference, males.

Head circumference for males
with Williams syndrome. Nor-
mal curves—dashed lines; af-
fected patients—solid lines. Re-
printed with permission from
Saul RA, Geer JS, Seaver LH,
Phelan MC, Sweet KM, Mills
MS. Growth References: Third Tri-
mester to Adulthood. Greenwood,
SC: Greenwood Genetic Center;
1998.
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7. Hearing and vision screening annually
8. Developmental and psychoeducational assess-

ment; school placement and resource enhance-
ment; vocational training; social skills training
for peer interaction10,11

9. Gastrointestinal issues: consider diverticulitis
and diverticulosis, cholelithiasis, and chronic
constipation in adolescents with abdominal pain

10. Screen for generalized anxiety disorder19

Laboratory
1. Yearly urinalysis
2. Thyroid function test every 4 years
3. Total calcium level only if adolescent becomes

symptomatic, otherwise, every 4 years
4. Urinary calcium-creatinine ratio every 2 years
5. Bladder and renal ultrasonography at puberty

and every 5 years thereafter
6. Serum creatinine level every 2 to 4 years

Anticipatory Guidance
1. School placement
2. Therapy as needed (physical, occupational,

speech, and language)
3. Discuss diagnosis with the adolescent; support

groups for the adolescent (see American Acad-
emy of Pediatrics statement on “Transition of
Care Provided for Adolescents With Special
Needs”)24

4. Discuss sexuality and reproductive issues
5. Encourage career counseling
6. Foster independence
7. Assist in transition to adult care (especially for

cardiology care). Many pediatricians feel com-
fortable continuing to provide primary care well
into young adulthood

8. Encourage daily exercise to include range of mo-
tion

9. Encourage prompt medical attention for urinary
tract or gastrointestinal symptoms

10. Mental health issues
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POLICY STATEMENT

Health Care for Youth in the Juvenile Justice System

abstract
Youth in the juvenile correctional system are a high-risk population
who, in many cases, have unmet physical, developmental, and mental
health needs. Multiple studies have found that some of these health
issues occur at higher rates than in the general adolescent population.
Although some youth in the juvenile justice system have interfacedwith
health care providers in their community on a regular basis, others
have had inconsistent or nonexistent care. The health needs of these
youth are commonly identified when they are admitted to a juvenile
custodial facility. Pediatricians and other health care providers play an
important role in the care of these youth, and continuity between the
community and the correctional facility is crucial. This policy state-
ment provides an overview of the health needs of youth in the juvenile
correctional system, including existing resources and standards for
care, financing of health care within correctional facilities, and
evidence-based interventions. Recommendations are provided for the
provision of health care services to youth in the juvenile correctional
system as well as specific areas for advocacy efforts. Pediatrics 2011;
128:1219–1235

INTRODUCTION
Youth in the juvenile correctional system are a high-risk population1–3

who, in many cases, have unmet physical, developmental, and mental
health needs. Multiple studies have found that some of these health
issues occur at higher rates than in the general adolescent popula-
tion.3,4–6 Although some youth in the juvenile justice system have inter-
facedwith health care providers in their community on a regular basis,
others have had inconsistent or nonexistent care. The health needs of
these youth are commonly identified when they are admitted to a juve-
nile custodial facility. On-site correctional health care providers must
not only try to identify these health issues but also determine if there
has been active medical management in the community. Pediatricians
and other health care providers play an important role in the care of
these youth, and continuity between the community and the correc-
tional facility is crucial.

EPIDEMIOLOGY OF JUVENILE ARRESTS

In 2008, 11 million juveniles younger than 18 years were arrested.7

Two-thirds of those arrested were referred to juvenile court, and 10%
were referred to the adult criminal court system. One-third of all juve-
niles arrested were female. Gender differences exist in patterns of
arrest-related charges such that adolescent girls are more likely to
have runaway and prostitution/vice offenses, whereas boys have a

COMMITTEE ON ADOLESCENCE

KEY WORDS
juvenile justice, correctional health care, juvenile detention,
mental health, substance abuse, reproductive health, financing
of health care

ABBREVIATIONS
SES—socioeconomic status
TBI—traumatic brain injury
TB—tuberculosis
SYRP—Survey of Youth in Residential Placement
NCCHC—National Commission on Correctional Health Care
STI—sexually transmitted infection
CDC—Centers for Disease Control and Prevention

This document is copyrighted and is property of the American
Academy of Pediatrics and its Board of Directors. All authors
have filed conflict of interest statements with the American
Academy of Pediatrics. Any conflicts have been resolved through
a process approved by the Board of Directors. The American
Academy of Pediatrics has neither solicited nor accepted any
commercial involvement in the development of the content of
this publication.

www.pediatrics.org/cgi/doi/10.1542/peds.2011-1757

doi:10.1542/peds.2011-1757

All policy statements from the American Academy of Pediatrics
automatically expire 5 years after publication unless reaffirmed,
revised, or retired at or before that time.

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).

Copyright © 2011 by the American Academy of Pediatrics

FROM THE AMERICAN ACADEMY OF PEDIATRICS

Organizational Principles to Guide and Define the Child
Health Care System and/or Improve the Health of all Children

PEDIATRICS Volume 128, Number 6, December 2011 1219

pediatrics.aappublications.org/
http://pediatrics.aappublications.org/


higher proportion of arrests in all
other categories (eg, violent and prop-
erty crimes). Girls are also more likely
than adolescent boys to fight with fam-
ily members and become involved in
domestic disturbances.8 Racial differ-
ences were seen in juvenile arrest
patterns. Although black youth only
represent 16% of the 10- to 17-year-
old population in the United States,
they represented 52% of the Violent
Crime Index arrests and 33% of the
Property Crime Index arrests (see
Table 1). The greatest racial dispari-
ties were seen with some of the most
serious crimes—murder, robbery,
and assault.9

Reasons for these racial disparities
are complex and involve social context
as well as individual characteristics
and are not well understood. When
comparing minority youth to white
youth, differing opinions exist about
the relative contributions of several
factors including possible differential
involvement in various offenses and in-
equalities in the treatment of minority
youth compared with white youth once
within the juvenile justice system.10

Youth arrests and delinquent behavior
have been related to lower socioeco-

nomic status (SES), family disruption
(marital separation, divorce), living in
households with only 1 biological par-
ent, less residential stability (length of
time living in 1 location), poorer neigh-
borhood collective efficacy (capacity of
residents to achieve social control
over the environment), and educa-
tional failure.11–13 Overall, poverty is
likely to be the underlying factor that
most influences trends in juvenile
crime.13

SES plays a significant role for black
and Hispanic youth, because they are
more likely to live in poverty than their
white counterparts.13 Educational failure
iscorrelatedwithunemployment/under-
employment. Studies have found that
employment can prevent or reduce de-
linquent behavior. Lower educational
attainment is most likely to affect
black and Hispanic youth, who have
higher dropout rates than their white
counterparts.13 Family structure influ-
ences youth socialization and the capa-
bility to control the youth’s behavior.12

Family structure, itself, is not the
cause of a youth’s behavior. Rather it is
linked to other factors, as illustrated
by the correlation between single-
parent households and increased
probability of living in poverty.13 Black
youth are most likely to be living in a
single-parent household, and Hispanic
youth are less likely than white youth
to be living with both parents.13

Not all juvenile arrests result in a cus-
todial placement in either a short-term
detention facility (usually�3 months)
awaiting adjudication or a longer-term
postadjudication residential facility.
Custody rates are higher for male ad-
olescents than female adolescents.
Girls are more likely to be held for
technical violations, such as violating
the terms of probation, or status of-
fenses, such as running away, rather
than more serious illegal activities9

(see Table 1). Data on custody rates
are similar to data on arrest rates,

which demonstrate disproportionate
contact of minority youth with law en-
forcement. Although minority youth
represent only 39% of the US juvenile
population, they represented 65% of
the national juvenile custody popula-
tion in 2006.9 These data become par-
ticularly relevant when considering
unmet mental and physical health
needs, because poorer health status is
related to lower SES, and lower SES is
more likely to be found among minor-
ity youth (see “Sociodemographic Fac-
tors and Health Status”).

In 2006, the median time in custodial
placement was 65 days, including both
short-term and long-term facilities.
Eighty percent of postadjudicated
youth were in the facility for at least 30
days, and 57%were in the facility for at
least 90 days. Twelve percent were still
in placement at 1 year.9 A significant
number of youth are incarcerated for
a period of time that would permit
health care providers to diagnose, as-
sess, and treat them for identified
health problems.

SOCIODEMOGRAPHIC FACTORS AND
HEALTH STATUS

The categories of health needs of youth
in the correctional system are similar
to those of their peers in the commu-
nity. They include dermatologic, respi-
ratory, dental, gastrointestinal, genito-
urinary, and metabolic problems as
well as developmental and mental
health issues. Other categories are in-
fluenced, in part, by the youth’s en-
gagement in high-risk behaviors such
as violence, substance abuse, and sex-
ual activity, which may be more preva-
lent than those of their peers in the
general population.5,14 Some health is-
sues result from living in impover-
ished and abusive environments (eg,
traumatic brain injury [TBI], lead expo-
sure, positive tuberculosis [TB] test re-
sults, and poor dental care). Others
are acquired health problems (eg, hy-

TABLE 1 Definitions of Crimes, Offenses, and
Violations

Violent Crime Index
Murder and nonnegligent manslaughter
Forcible rape
Robbery
Aggravated assault
Property Crime Index
Burglary
Larceny-theft
Motor vehicle theft
Arson
Status offense: an offense that is illegal for a

minor but would not be criminal if
committed by an adult
Runaway
Truancy
Curfew violation
Underage drinking
Technical violation: violation of a court order
Probation violation
Curfew violation
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pertension, diabetes) that are ne-
glected or remain undiagnosed.15 In
some instances, youth have had inade-
quate health care, because they have
been runaways or living in inconsis-
tent living situations that do not allow
for continuity of care.

Underlying the poorer health status of
youth in the juvenile justice system is
SES. Just as lower SES is correlated
with juvenile delinquency, lower SES—
specifically, income inequality—has
been shown to correlate with teen
births, overweight, and mental health
problems.16 Minority youth, including
black and Hispanic youth, who are
overrepresented in the juvenile justice
system in the United States, are more
likely to live in lower-SES environments
and have been found to have overall
poorer health care than their white
counterparts. Studies have shown sig-
nificant disparities between white and
minority youth aged 0 through 17
years in insurance coverage, lack of a
usual source of care, use of the emer-
gency department, and not receiving
adequate mental health care, dental
care, or prescription medications.17

Factors other than SES may also be
important. A recent review of the liter-
ature confirmed racial/ethnic dispa-
rities in adolescent health care. How-
ever, the results also suggested that
some disparities are not totally under-
stood and seem to be independent of
SES.18

EXTENT OF MEDICAL PROBLEMS

Few studies have provided a broad na-
tional perspective on the health needs
of youth in the juvenile correctional
system in the United States. The most
recently published information is from
the Survey of Youth in Residential
Placement (SYRP).3 The findings in this
report are based on interviews with a
nationally representative sample of
7073 youth in custody during the
spring of 2003. The information was

obtained by using audio computer-
assisted self-interview methodology
and included youth at both short-term
detention and longer-term residential
treatment facilities. The survey re-
vealed high rates of mental health and
substance abuse problems as well as
traumatic experiences with docu-
mented rates that exceeded those of
the general adolescent population.
More than two-thirds of youth in this
survey reported a health care need, in-
cluding injury, problems with vision or
hearing, dental needs, or “other
illness.”

Although more than 20 years old, an-
other study with a national scope was
conducted in 1991 by the National Com-
mission on Correctional Health Care
(NCCHC).5 The study included 1801
youth from 39 short-term or long-term
correctional facilities in the United
States. These youth had higher rates of
substance abuse, trauma, unpro-
tected sexual activity, history of sexu-
ally transmitted infections (STIs), sui-
cidal ideation, and reported violence
than those in a general high school
population.

In the following sections, the data re-
garding general physical health issues
are reviewed, and mental health and
substance use/abuse diagnoses are
addressed.

GENERAL PHYSICAL HEALTH
ISSUES

In addition to the SYRP and NCCHC
studies, 3 other studies that involved
either a single facility or a region have
provided important information. Two
studies similarly found that approxi-
mately half of youth in these facilities
had an identifiedmedical problem. The
first study, the results of which were
published in 1980, included youth ad-
mitted during an 11-year period to a
secure detention facility in New York15;
the second study, the results of which
were published in 2000, included youth

from 15 detention and longer-term fa-
cilities in the Maryland Juvenile Jus-
tice System.19 The third study involved
youth admitted to a detention center in
Alabama in the mid-1990s and found
that although most youth (76.9%) de-
nied preexisting conditions or com-
plaints at the time of admission, 10.6%
had a medical condition that required
medical follow-up after release.20

There are a few specific health con-
cerns that require particular attention
in this population.

Dental

The preponderance of dental needs
was documented in a 30-year-old study
in a detention center in New York, in
which almost all of the youth (90%) re-
quired dental care.15 A more recent
study of youth in a juvenile detention
center in Dallas County, Texas, con-
ducted between 1999 and 2003,21 found
that among a random sampling of 419
dental screenings of 12- to 17-year-
olds, half of them had untreated de-
cay and fewer than one-fifth had
preventive sealants. High-urgency
dental problems defined as infection,
tooth or jaw fracture, pulpitis, or se-
vere periodontal disease with bleed-
ing were found in 6.2% of the
subjects. Moderate-urgency condi-
tions, including cavitated asymptom-
atic decay or moderate gingivitis
were found in 13.1%. One of the chal-
lenges noted by the authors was the
inability to provide comprehensive
treatment plans except in the case of
long-term detainees.

Injury

Traumatic injuries are commonly iden-
tified in this population.3,5,15,19,20,22 These
injuries are caused by multiple etiolo-
gies that range from accidental to de-
liberate. The Maryland study19 found
that almost one-fifth of the youth expe-
rienced an injury including burns,
head trauma, and musculoskeletal
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injury, and that 12% of these youth had
not had previous treatment. As demon-
strated in the NCCHC study, interper-
sonal violence is an important cause of
injury in this population.5 Approxi-
mately 70% of the surveyed youth had
been involved in at least 1 fight during
the previous year, and one-quarter of
them had experienced an injury that
required medical attention. Three-
quarters of youth in the NCCHC study
reported fights that involved aweapon.
There was a relationship between sub-
stance use and physical fights, use of
weapons, and gang membership.

More details are described in the re-
port of a study from a secure residen-
tial facility in North Carolina that exam-
ined the types of traumatic injuries
experienced by 10- to 17-year-old
youth.22 More than half of the youth had
an injury that required medical atten-
tion. One-third of the injuries were re-
lated to sports, 20% related to fights,
13% self-inflicted, 9% related to sui-
cide attempts, 8% vocational, 3% re-
lated to horseplay, and 11% attributed
to “other.” The most common trau-
matic injury was musculoskeletal
(one-third). One-quarter of the injuries
were significant enough to necessitate
referral for further evaluation to an
outside facility.

A previous history of TBI is particularly
significant in this population, because
it can affect mental health and behav-
ioral issues. Studies of detained ado-
lescents have found high rates of TBI.
Compared with youth without TBI,
those with a positive history were
more likely to have a psychiatric di-
agnosis, report earlier onset of crim-
inal behavior and substance use,
have more lifetime substance use
problems, have more previous-year
criminal acts, report lifetime suicid-
ality, and demonstrate impulsivity or
fearlessness in the year preceding
incarceration.23,24

Tuberculosis

Residents of correctional facilities
have among the highest rates of TB
infection and are housed in an envi-
ronment with an increased risk of
exposure. For those reasons, it is
recommended that adolescents in cor-
rectional facilities be screened annu-
ally for TB. A positive Mantoux skin test
result is considered to be 10 mm or
greater, which is a lower threshold
than that for an adolescent without ad-
ditional risk factors.25

Reproductive Health

Sexual Activity/Contraception

The 1991 NCCHC study5 remains one of
the best nationally representative
samples evaluating sexual activity and
contraceptive use among incarcer-
ated youth. The study used a survey
method based on the Centers for Dis-
ease Control and Prevention (CDC)’s
Youth Risk Behavior Surveillance Sys-
tem, which allowed for comparison
with a general high school population.
Incarcerated youth reported higher
rates of sexual activity and were more
likely to report 4 or more lifetime sex-
ual partners. Incarcerated youth also
had much lower self-reported use of
contraception or condoms at their
most recent sexual intercourse.

STIs/HIV

Data from the CDC’s 2009 Sexually
Transmitted Disease Surveillance Re-
port26 demonstrated that youth in the
juvenile detention system have among
the highest rates of STIs (Table 2). Sim-
ilar data were collected in another
study that represented 12 juvenile cor-
rection facilities in 5 jurisdictions be-
tween 1996 and 1999.27 Because of un-
protected sex with multiple partners,
prostitution, or injection drug use,
youth in correctional facilities are also
at increased risk of HIV and hepatitis C
virus infection. In addition, they are at
risk of hepatitis B virus infection when

the vaccination series is incomplete.
High rates of STIs, alcohol and drug
use, and lack of consistent condomuse
also contribute to increased risk of HIV
infection.28–34

Although the risk of STIs/HIV infection
is high in incarcerated youth, many fa-
cilities fail to screen for either STIs or
HIV. A study that used 2004 data from
the Juvenile Residential Facility Cen-
sus35 found that only 18.5% of the facil-
ities offered STI testing for all adoles-
cents on admission and that 8.3% of
the facilities did not even have STI test-
ing available. Some facilities only pro-
vided STI testing services when re-
quested by the youth or deemed
medically necessary, which is espe-
cially problematic, because STIs are
commonly asymptomatic. Even fewer
facilities tested all youth for HIV or
hepatitis C virus infection, and these
tests were much less likely to be
available.35 One of the challenges as-
sociated with HIV testing by tradi-
tional methods is that it involves a
blood draw and use of an outside lab-
oratory. Youth may refuse phlebot-
omy and can be released from a
short-term detention setting before
obtaining the results. Currently
available rapid HIV tests provide the
option of a less invasive oral test and
can provide results within 20 min-
utes while the youth waits. Providing
opt-out HIV testing is recommended
by the CDC as a part of routine health
care, even in correctional facilities.36

TABLE 2 STI Rates Among Incarcerated
Adolescents Aged 12 to 18 Years,
200926

Disease Overall Positivity, %

Female Male

Chlamydia 14.8 6.6
Gonorrhea 3.9 1.0

Chlamydia data are from 83 juvenile detention facilities for
women and 123 facilities for men. Gonorrhea data are
from 71 juvenile detention facilities for women and 118
facilities for men.
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Pregnancy/Fatherhood

The SYRP found that 14% of incarcer-
ated youth have children; males (15%)
were more likely to have fathered a
child compared with 9% of females
who reported having a child.37 This
rate is much higher than that of the
general population of 12- to 20-year-
olds, in which 2% of males and 6% of
females have children. In addition, 12%
of incarcerated youthwere expecting a
child. Overall, one-fifth of youth were
currently a parent or expecting a
child.37

These recent national data confirm
previous reports in which incarcer-
ated teenagers report higher preg-
nancy rates than those in the general
adolescent population; more than one-
third of the females report ever having
been pregnant.38,39 An analysis of data
from the 2004 Juvenile Facilities Cen-
sus40 revealed that at least 2.1% of
girls are pregnant while in juvenile jus-
tice residential facilities at any partic-
ular point in time. One study found that
one-quarter of males had fathered a
pregnancy, and 40% of those fathers
reported responsibility for more than
1 pregnancy.41 The 2004 Juvenile Facil-
ities Census40 found that only 15% to
17% of facilities test all girls for preg-
nancy on admission. Although a small
proportion (4.5%–6.6%) fail to even
provide pregnancy tests, the remain-
der of the facilities test only when it is
medically necessary or requested by
the adolescent.

For youth who are pregnant while in-
carcerated, there are additional chal-
lenges. As found in the 2004 Juvenile
Facilities Census, almost one-quarter
of the facilities do not offer access to
obstetric services.40 Similarly, another
study that involved 430 short-term and
long-term facilities from 41 states42

found that prenatal services were
lacking in one-third of them, and 60%
reported at least 1 obstetric complica-
tion. Pregnancy among incarcerated

teenagers is complicated by other ex-
isting problems including substance
abuse, posttraumatic stress disorder,
previous sexual abuse, and additional
considerations regarding postdelivery
options.43 In addition to altered activity
schedules and changes in menu op-
tions related to the higher caloric re-
quirements of pregnancy, postpartum
depression and other psychological
problems require particular attention.
Because most juvenile justice facilities
do not have arrangements for infant
residency or visitation, the adolescent
and her family may be expected to
make a plan for foster care placement.

MENTAL HEALTH

Overview

The available literature indicates that
the prevalence of psychiatric and sub-
stance abuse disorders among youth
in correctional facilities exceeds that
of the general adolescent popula-
tion.3,44,45 In a review of the worldwide
literature from the 1960s through the
1990s, Roberts et al46 determined that
the mean prevalence of psychiatric
disorders in the general adolescent
population was 16.5% (range: 6.2%–
41.3%). In comparison, prevalence
rates in the juvenile justice population
range from 50% to 100% when disrup-
tive behavior disorders are included.47

Inclusion of disruptive behavior disor-
ders, such as conduct disorder, in the
psychiatric disorder prevalence esti-
mates is controversial, because most
teenagers would not be incarcerated
unless they came to the attention of
authorities because of significant dis-
ruptive behaviors. To some extent, en-
gaging in disruptive behavior is part of
normal adolescent development. Mul-
tiple studies have found that most ad-
olescents in the general population
participate in behaviors that would be
considered delinquent.48 These behav-
iors, which include imitation of antiso-
cial models/styles and social rein-

forcement, are usually transient. Most
of the adolescent offenders (85%)
known to the criminal justice system
stop offending by the age of 28 years.
Furthermore, severe, persistent anti-
social behavior over time is only found
in approximately 5% of males.48

The wide range in the prevalence of
mental health disorders among
youth in the juvenile justice system is
indicative, in part, of the limitations
of the studies in the literature. These
limitations include the use of non-
standardized measures and differ-
ent diagnostic tools; noncomparable
sociodemographic variables; data that
are not generalizable because they are
specific to an individual facility, state,
or other locale; variation in the timing
of the evaluation from the detention
setting to after adjudication; and
bias when samples only include
youth referred for psychiatric evalu-
ation.45,47,49,50 It is also important to
consider the fact that for some youth,
when mental health resources in the
community are not sufficient, the juve-
nile justice system may be the place-
ment of last resort by default.51

Prevalence of Psychiatric and
Substance Use Disorders

Until the SYRP report, the 1991 NCCHC
study was the only published study
that included a national sampling of
multiple juvenile custodial sites in the
United States. In the NCCHC study, all of
the mental health and substance use
behaviors were self-reported through
a modified version of the CDC’s Youth
Risk Behavior Surveillance instrument.
The data from that survey are summa-
rized in Table 3. The more recent SYRP
study3 found that at least half of youth
reported problems with anxiety, an-
ger, and loneliness, and approximately
one-fifth had a previous suicide at-
tempt. In addition, only 56% of the gen-
eral population of 12- through 20-year-
olds report a lifetime use of alcohol,
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compared with 74% of youth in cus-
tody, and only 40% of the general pop-
ulation has used any illegal drug com-
pared with 85% of youth in custody.
Details from the SYRP are summarized
in Table 4.

Although the NCCHC and SYRP reports
have provided information on youth
from multiple sites across the United
States, these 2 studies are limited by
only providing information based on
youth self-report rather than from di-
agnostic evaluation tools. Between
2002 and 2006, the results of several
studies that were designed to elimi-
nate some of the previous study-
design problems were published. The
authors of these reports, Teplin et al,50

Wasserman et al,52,53 and Shufelt and
Cocozza,49 used randomly selected
youth; the Diagnostic Interview Sched-
ule for Children (DISC) as a standard-
ized screening and assessment instru-
ment; and included more ethnically/

racially diverse samples. These
studies yielded a smaller prevalence
range of 45.7% to 70.4% for having ei-
ther a psychiatric and/or substance
use disorder (see Tables 5 and 6). The
studies by Teplin et al50 and Shufelt and
Cocozza,49 specifically, were able to
show that the high rates of psychiatric
illness were not just a reflection of dis-
ruptive behavior disorders. Both stud-
ies found similar results: 60.9% (Teplin
et al) and 66.3% (Shufelt and Cocozza)
had either a psychiatric or substance
use disorder when conduct disorder
was not included among the diagno-
ses. When Shufelt and Cocozza re-
moved substance abuse disorders
from the analysis, 45.5% of the youth
still had a mental health diagnosis. In
general, substance abuse is concern-
ing, because youthwho start using and
abusing drugs during early adoles-
cence are more likely to have serious
delinquency and longer deviant ca-
reers, antisocial personality disorders
later in life, and more risk behaviors.
Overall substance abuse is associated
with poor academic performance and
more psychiatric disorders.54

Multiple studies worldwide have found
that youth with psychiatric diagnoses
can have more than 1 psychiatric diag-
nosis (comorbidity) or co-occurring
psychiatric and substance abuse dis-
orders.39,49,50,55–61 The study by Shufelt
and Cocozza49 found that 79% of those

with a psychiatric diagnosis had 2 or
more diagnoses. In another study with
youth in the juvenile justice system,
McClelland et al62 found that approxi-
mately half of the youth had multiple
substance use disorders; 80% of those
with an alcohol use disorder also
abused other drugs, and half of those
with a drug disorder also abused alco-
hol. Co-occurring psychiatric and sub-
stance use disorderswere found in the
Shufelt and Cocozza study, in which
60.8% of those with a psychiatric diag-
nosis also had a substance use disor-
der. In that study, co-occurring sub-
stance use and psychiatric disorders
were more common when there was a
history of disruptive behaviors or
symptoms suggestive of mood disor-
ders. Because co-occurring major psy-
chiatric and substance use disorders
are common and develop in a close
time frame, more dual-diagnosis treat-
ment programs are needed to simulta-
neously address both issues.

Racial/Ethnic Differences

Racial/ethnic differences in the diag-
nosis of mental health disorders have
been found in multiple studies. The
well-designed study by Teplin et al50

found that incarcerated black youth
have the lowest rate of mental health
diagnoses, non-Hispanic white youth
have the highest rate, and the rate for
Hispanic youth falls between that of
these 2 groups. However, as discussed
in the literature, interpreting rates of
mental health diagnoses and then
evaluating racial/ethnic disparity
within the juvenile justice system may
be problematic. Concern has been
raised that minority youth may be
more likely to have their behavior in-
terpreted as criminal rather than in
need of mental health service.47 In ad-
dition, minority youth may be more re-
luctant to admit to experiences with
mental illness, or they or their families
may have a cultural bias against seek-
ing care.63,64

TABLE 3 Mental Health and Substance Use Data From the 1991 NCCHC Study5

Category Male
(n� 1574), %

Female
(n� 219), %

Total Sample
(N� 1801), %a

Suicidal ideation previous year 19 40 —
Suicidal plan previous year 17 37 —
Suicide attempt previous year 13 35 —
Tried smoking — — 87
Smoked whole cigarette by age 12 y — — 51
Alcohol use,�20 d lifetime 49 55 —
Cocaine use 30 42 —
Marijuana use,�40 times — — 40
Injected drugs 10 20 —
Use of other illegal drugsb 13 26 —
a Not all youth indicated gender on the survey.
b Other illegal drugs used 10 or more times in lifetime: lysergic acid diethylamide (LSD), phencyclidine (PCP), ecstasy,
hallucinogenic mushrooms, speed, ice, heroin, and pills without prescription.

TABLE 4 Lifetime Substance Use Data From
the SYRP3

Substance % of Youth
in Custody

Alcohol 74
Marijuana or hashish 84
Cocaine or crack 30
Ecstasy 26
Acid or lysergic acid
diethylamide (LSD)

19

Inhalants 19
Heroin 7
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Gender Differences

Gender differences are also evident.
Females are more likely than males to
have any psychiatric diagnosis and,
specifically, to have higher rates of
mood and anxiety disorders (Table 6).
With respect to substance use disor-
ders, in general, males and females
have similar rates, but the study by
Teplin et al50 found that females are
more likely than males to use sub-
stances other than alcohol and mari-
juana. Although both genders experi-
ence sexual (10%–24%) and physical
(11%–58%) abuse,6 all forms of abuse,
including emotional abuse, are more
common in girls. As such, posttrau-
matic stress disorder is also more
commonly diagnosed in females. Long-
term outcomes for delinquent adoles-
cent females reveal greater persis-

tence of emotional problems and
worse outcomes complicated by rela-
tionship and parenting issues, drug
problems, and suicidality.65

Suicide

Suicide and suicidality have been a
long-standing concern for juveniles in
confinement. The 1991 NCCHC report
and the 2003 SYRP both revealed high
rates of suicidal ideation among incar-
cerated youth. In addition, 2 nationally
representative studies explored sui-
cidality in more detail. One study, the
results of which were published in
2006,66 found that suicide was the lead-
ing cause of death in juvenile justice
facilities in the United States between
2000 and 2002. A second report, pub-
lished in 200967 and entitled “Charac-
teristics of Juvenile Suicide in Confine-

ment,” described the results of a
retrospective evaluation of all identifi-
able juvenile deaths in confinement
from 1995 to 1999. For the deaths re-
lated to suicide, the mechanism was
hanging in all but 1 case. There were
several important findings in this re-
port. Sixty percent of the suicides oc-
curred between 3 PM and midnight,
which included a time frame in which
youth were most likely to be around
other people. Suicides were also most
common during waking hours for
those confined to their rooms. In ad-
dition, the potential for suicidality
among these youth should have been
recognized by staff, because 70% had
been assessed by a mental health pro-
fessional—half of themwithin the pre-
vious 6 days. Two-thirds of them had a
diagnosis of depression, and half were
taking a psychotropic medication. Sev-
enty percent of the youth had a history
of suicidal ideation, and almost half
had had a previous suicide attempt.
Precipitating factors were identified
more than half of the time and in-
cluded fear of transfer or placement,
recent death of a family member, fail-
ure in the program, recent suicide in
the facility, and parental failure or
threats not to visit.

Recent studies6,68 found that facilities
with suicide-prevention training and
suicide risk screening shortly after ad-
mission to the facility had a lower sui-
cide rate. This is an area for improve-
ment, because the 2009 study6,67 found
that only one-fifth of the facilities had
the 7 key components deemed neces-
sary for suicide prevention. These
components include written protocols,
intake screening, suicide-prevention
training, safe housing, observation,
mortality review, and cardiopulmo-
nary resuscitation certification. The
report also discussed the need to fur-
ther evaluate room confinement, in-
cluding the role of isolation in suicidal
behavior.

TABLE 5 Design of Selected Studies That Evaluated Psychiatric and Substance Use Diagnoses in
Youth in the Juvenile Justice System49,50,52,53

Author Year Conducted Location No. of
Subjects

Teplin et al50 1995–1998 Cook County Juvenile Detention
Center

1829

Wasserman et al53 1998 Texas: probation intake in 8 counties 991
Wasserman et al52 2001 New Jersey and Illinois secure

placement
292

Shufelt and Cocozza49 2006 Louisiana, Texas, and Washington: 29
programs and facilities

�1400

TABLE 6 Estimated Rates of Mental Health Disorders in Incarcerated Youth From Studies
Conducted Between 1995 and 200649,50,52,53

Disorder Rate Males % Rate Females %

Any mental health disorder 45–69 50–81
Any mood disorder 6–19 13–29
Major depressive 5–13 11–22
Any anxiety disordera 17–26 29–56
Generalized anxiety 2–7 3–7
Panic disorder 0.3–5 2–3
Obsessive compulsive 5–8 6–11
Separation anxiety disorderb 13–25 19–33
Any disruptive behaviorc 20–45 20–51
ADHD 1–17 0.5–21
Oppositional-defiant 3–15 11–18
Conduct disorder 18–38 17–41
Any substance abuse 26–51 22–55

All subcategories under the “any” headings are from refs 50, 52, and 53. ADHD indicates attention-deficit/hyperactivity disorder.
a Only Teplin et al50 (2002) included “separation anxiety” in the data for the “any anxiety” category.
b Separation anxiety disorder subcategory data are from Teplin et al50 (2002) and Wasserman et al53 (2005).
c Teplin et al50 (2002) did not include attention-deficit/hyperactivity disorder under the “any disruptive behavior” category;
it was reported as a separate category.
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Psychotropic Medications

National data are lacking on the use of
psychotropic medications for youth in
the juvenile justice system. However,
as summarized by Desai et al,44 2 stud-
ies representing data from 2 states
found that psychotropic medications
were used for approximately half of
the youth in detention facilities and
more than two-thirds of youth in
longer-term facilities. The fact that the
majority of youth are prescribed these
medications emphasizes the need for
psychiatric services to appropriately
diagnose and manage these youth.
Mental health services are needed at
the time of admission to a correctional
facility for youth who are already on
psychotropic medications and to eval-
uate youth who may need to initiate
medications. In addition, subsequent
evaluation is needed to decide
whether ongoing use is needed during
confinement. Attitudes of the parents
and youth need to be considered when
prescribing these medications, and
continuity of care between community
prescribing physicians and the juve-
nile justice facility is crucial.

The American Academy of Child and Ad-
olescent Psychiatry has published a
document that addresses mental
health assessment and treatment for
youth in the correctional system.69 In
this document, the authors recom-
mend that psychotropic medication
should only be used as part of an indi-
vidually developed comprehensive
treatment plan. Medication should
augment other treatment interven-
tions including individual, group, and
family therapy along with behavioral
interventions such as regular exer-
cise, improved sleep hygiene, and
staff/family support. The need for pre-
viously prescribedmedications should
be assessed on the basis of current
symptoms and level of functioning.
New medications should be used cau-
tiously after review of potential risks

and benefits, adverse effects, and al-
ternatives with both the youth and the
parent/guardian when the youth is a
minor.

SCREENING AND ASSESSMENT FOR
MENTAL HEALTH AND SUBSTANCE
ABUSE DISORDERS

Ideally, youth with mental health and
substance abuse problems would be
identified and treated in the commu-
nity rather than being first identified
and addressed within the juvenile jus-
tice system. One recent study found
that improvement in mental health
services could reduce involvement
with the juvenile justice system, partic-
ularly among youth with the most seri-
ous offenses.70 One author71 suggested
that substance use screening before
admission to detention might allow
community diversion of some youth,
optimize treatment choice, and mini-
mize restrictive detention. However,
optimal screening procedures have
not been established, and many com-
munities have limited availability of
psychiatric and substance abuse
services.

To better address the mental health
needs of youth in the juvenile justice
system, a panel of experts72 was con-
vened to create guidelines and a road
map for best practices in the juvenile
justice setting. The recommendations
included a (1) valid and reliablemental
health screening within 24 hours of ad-
mission, (2) a more extensive assess-
ment by a mental health professional
as soon as possible to determine
needs, (3) use of multiple sources of
information (records, family, schools,
etc), (4) rescreening before release
and preparation for transition out
of custody, and (5) regular repeat
screeningswhile in custody. These rec-
ommendations are consistent with ex-
isting standards from the NCCHC.

One of the commonly used screening
tools for mental health and substance

abuse specifically developed for the ju-
venile justice system is the Massachu-
setts Youth Screening Instrument–
Second Version (MAYSI-2). This 52-item
screening instrument takes 10 min-
utes to complete and is validated as a
self-report response tool that requires
no clinical expertise to administer,
score, or interpret; is low cost and can
be used by a range of ages, different
ethnic groups, and both genders; and
has good psychometric properties.73

This tool can be completed by using
audio computer-assisted technology
for youth who have literacy problems.
TheMAYSI-2 is designed as a screening
tool only, and staff trained in mental
health should be available for further
assessment. This tool should never
take the place of well-trained staff who
can recognize symptoms of mental
health disorders and substance use
withdrawal.

There is no standardized approach
used in the juvenile justice system to
screen for substance use/abuse. It is
important to screen for the use or
abuse of alcohol, tobacco, and the
gamut of other drugs, including illicit,
prescription, and nonproprietary sub-
stances. Possible methods include
self-report, which is the least expen-
sive method but requires youth to un-
derstand the questions and have accu-
rate recall and honest disclosure.
Bioassays with urine or hair are most
commonly used by detention facilities
and are easy to collect. However, al-
though these tests provide objective
data, urine is only sensitive for most
drugs used in the previous 2 to 3 days.
Hair analysis has significant problems
including external contamination,
which can lead to false-positive results
and differences in binding for different
drugs and with different types of
hair.54

Specific screening for substance use
was addressed in a recent report from
the Office of Juvenile Justice and Delin-
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quency Prevention.13 Only 61% of juve-
nile facilities screened all youth for
substance abuse, and 19% reported no
screening. An additional 20% only
screened youth identified by court or
probation officers or facility staff.
Other reasons to assess were if they
had drug- or alcohol-related charges
or by parent/youth request. Approxi-
mately one-third of the youth were
screened on the day of admission, and
another one-third were screened 1 to 7
days after admission. Three-quarters
of the facilities that conducted screen-
ings used staff-administered ques-
tions, and 55% used self-report by
standardized instruments or checklist
inventories. Overall, 73% of the facili-
ties used urine-based drug screening;
however, one-third of all facilities only
tested a subset of admitted youth or
only when use was suspected or a re-
quest was made by the court or proba-
tion officer.

ON-SITE PSYCHIATRIC AND
SUBSTANCE ABUSE SERVICES

The decision to initiate or change med-
ical treatment of psychiatric disorders
in detention is challenging,74 but acute
symptomsmay need to be treated with
some urgency. Medications should be
used to manage symptoms and mini-
mize distress but not to manage be-
haviors alone. As discussed in the
practice parameter from the American
Academy of Child and Adolescent Psy-
chiatry, it is ideal to determine the
youth’s legal disposition and place-
ment before initiating or changing
medication regimens.69 Unlike in
longer-term, postadjudication facili-
ties, the length of stay in detention is
usually too short for most counseling
interventions to treat major psychiat-
ric disorders. However, trained per-
sonnel can provide observational data,
and short-term counseling interven-
tions can provide support and facili-
tate the use of problem-solving strate-
gies to prevent problem-escalating

interpersonal behaviors. Amore exten-
sive evaluation may also be required
before making a disposition to resi-
dential or community-based mental
health treatment. Family involvement
is critical at that stage, because it is
the key determinant of treatment en-
gagement and success. Whenever the
youth is returning to the community,
an essential part of the disposition is
to include identification of a behavioral
health home and care plan.

In 2002,13 53% of the facilities that re-
ported mental health evaluation data
had in-house mental health profes-
sionals who evaluated all admitted
youth. Another one-third evaluated
some youth. Facilities that provided
mental health treatment on-site were
more likely to also have a mental
health professional evaluate all the
youth. Larger facilities were more
likely than smaller ones to screen all
youth for suicide risk and to evaluate
all youth for mental health needs. Pri-
vately operated facilities (62%) were
more likely to evaluate all youth than
were public facilities (41%).

Two-thirds of the facilities that re-
ported substance abuse services pro-
vided them on-site; the majority (97%)
of them provided drug education, and
two-thirds provided individual or
group therapy with a substance abuse
treatment professional. However, it
was also common (60%) for the coun-
seling to be provided by someone not
specifically trained in substance abuse
treatment. Only 2 of 10 facilities had
ongoing specialized treatment for sub-
stance abuse, and 1 in 10 had no sub-
stance abuse treatment services. Most
facilities used in-house services,
whereas only 20% relied on off-site
services.13

HEALTH CARE STANDARDS: THE
NCCHC

Standards for care of youth in a juve-
nile correctional facility have been

published by the NCCHC, which also
serves as an accreditation organiza-
tion.75,76 The latest version of the stan-
dards for youth was published in
2011.76 These standards are used for
facility accreditation but are valuable
to help inform facilities about both the
minimal and ideal health care for in-
carcerated youth. The currently pub-
lished standards do not specifically
distinguish between detention cen-
ters, which typically involve shorter
lengths of stay, and longer-term post-
adjudication residential facilities.
However, at a minimum, the standards
state that all youth should be screened
immediately on arrival at the intake fa-
cility by qualified health care profes-
sionals or health-trained staff to iden-
tify and meet urgent health needs and
to screen for any potentially conta-
gious conditions or dangerous behav-
iors such as suicidal ideation. The
subsequent length of stay would deter-
mine further evaluation.

According to the standards, all youth
must receive a comprehensive health
assessment within 7 days of arrival
with hands on assessment by a physi-
cian, physician assistant, or nurse
practitioner. This assessment includes
a complete medical, dental, and men-
tal health history, review and update
of immunizations, screening for TB,
measurement of vital signs, physical
examination, and genitourinary ex-
amination, including a gynecologic
assessment, as indicated by gender,
age, and risk factors. The need for lab-
oratory and/or diagnostic tests for
communicable diseases, including
STIs, are determined by the responsi-
ble physician.

A mental health screening that pro-
vides a full assessment by qualified
mental health professionals or mental
health staff using a structured inter-
view is to be conducted within 14 days
of admission and includes past his-
tory, suicidal behavior, victimization,
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exposure to traumatic events, sub-
stance use, violent behavior, cerebral
trauma or seizures, and psychotropic
medication. In addition, an oral health
screening is to be performed by a den-
tist or health care professional trained
by the dentist within 7 days of admis-
sion, and an oral examination is to be
performed by a dentist within 60 days
of admission.

Facilities are required to provide an
opportunity for the adolescent to re-
quest health care on a daily basis, and
all requests must be triaged within 24
hours. The facility must provide 24-
hour emergency mental health and
dental services. Discharge planning
must include arrangements for
follow-up or referrals to community
providers and a supply of currentmed-
ications to last until that follow-up can
occur.

A recently published study35 that as-
sessed whether juvenile detention
facilities follow the standards set out
by the NCCHC found significant defi-
cits when comparing reported prac-
tices to published standards. Data
were analyzed from the Juvenile Res-
idential Facilities Census (2000,
2004) and Census of Juveniles in Res-
idential Placement (2003), which are
conducted by the Office of Juvenile
Justice and Delinquency Prevention
of the US Department of Justice.
Most juvenile correctional facilities
are not accredited by the NCCHC, and
in the absence of mandatory accred-
itation, it is not clear whether most
facilities would fail to meet the stan-
dards or just choose not to be ac-
credited. Data from 2004 showed
that overall, fewer than half of the
facilities were compliant with rec-
ommended health screening and as-
sessments. Few detention facilities
met even minimal levels of care, al-
though better care was seen as the
length of stay increased.

CONTINUITY OF CARE

Continuity of care, both on entering the
facility and when transitioning back to
the community, is crucial for youth in
the juvenile corrections system. How-
ever, continuity of care is a challenge.
One study20 found that fewer than half
of families showed interest in care
deemed important by the on-site med-
ical staff, and a large proportion of
families were not successfully con-
tacted. These youth had nonideal med-
ical care before admission; only half of
the youth had care in the previous
year, and only one-third of them were
able to identify a source of regular
medical care. The juvenile justice sys-
temmay be the only place where these
youth have received a recent compre-
hensive medical history or physical
examination.15

As custodial placement comes to an
end, transitions are difficult, particu-
larly for youth who have experienced
disruption and failure and who have
limited internal resiliency and external
support. Transitions of communities,
residences, schools, programs, thera-
pists, friends, and family members as
well as adjustment to a less restrictive
environment can be difficult. Continu-
ity of care starts at the time of admis-
sion to the facility. If the youth already
has a primary care provider, it is cru-
cial for the medical staff to be able to
contact that clinician to verify previous
diagnoses and treatment. For cases in
which the youth does not have a pri-
mary care provider, resources to es-
tablish primary care should be pro-
vided. Providing summaries of medical
care for the primary care provider,
appropriate subspecialist, or mental
health specialist on discharge back to
the community is also extremely im-
portant. In some cases, a chronic med-
ical condition may be first diagnosed
while the youth is in custody. Facilitat-
ing the transition to a provider who
can ensure continuity is key, because it

is not uncommon for youth to return to
the correctional facility with unmet
chronic health needs. For some condi-
tions, such as STIs or TB, public health
facilities may be able to help with
follow-up.75

COMMUNITY-BASED
INTERVENTIONS FOR
INCARCERATED YOUTH

Traditional cognitive behavioral
therapy (CBT) is helpful for both in-
ternalizing and externalizing behav-
iors, including anger management,
depression, and posttraumatic stress
disorder. However, it may not be the
best choice for many delinquent youth.
There are several promising interven-
tions that have been shown to be effec-
tive in treating youth with mental
health issues. In some cases, these in-
terventions have been shown to re-
duce recidivism.77 Programs that
broadly address multiple domains,
including the adolescents’ family,
school, peers, and community, are the
most effective. These programs are in-
tensive and highly structured and in-
clude social skill development, behav-
ior management, attitude adjustment,
and cognitive perceptions. Many of
these programs are community-based
interventions conducted in the youth’s
home environment and directly en-
gage the familymembers. Examples in-
clude multisystemic therapy, func-
tional family therapy, and wraparound
therapy. In another program, multidi-
mensional treatment foster care,
youth are placed with families trained
to provide a structured therapeutic
environment as an alternative to in-
carceration. The biological family is
taught the system with the goal of
returning the youth home. Multisys-
temic therapy and functional family
therapy have been found to be partic-
ularly effective for youth with co-
occurring mental health and sub-
stance use disorders. Some of the
challenges with implementing these
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programs are the high initial up-
front costs and the labor-intensive
nature of the interventions.

When assessing interventions, it is
also important to note that the Girls
Study Group78 found that interventions
for boys may not directly translate to
girls. Protective factors, such as car-
ing adults, school success, school con-
nectedness, and religiosity, may be
less effective for girls who have expe-
rienced physical and sexual assault,
neglect, and neighborhood disadvan-
tage. More research is needed to un-
derstand the interaction between risk
and protective factors in girls to best
design successful intervention pro-
grams. Programs for girls need to ad-
dress victimization, which is com-
monly found in these youth.

As evidenced by the interventions de-
scribed above, the approach in the ju-
venile court system is generally reha-
bilitative rather than punitive. The
Office of Juvenile Justice and Delin-
quency Prevention79 advocates a com-
prehensive strategy that includes sup-
porting the adolescent’s family and
engaging core institutions, such as
schools, businesses, and religious
organizations, in helping to develop
mature and responsible youth. This
strategy utilizes the principle that
delinquency prevention is the most ef-
fective approach while recognizing
that there is a need for graduated
sanctions that protect the community.
The best prevention involves targeting
risk factors for delinquency, such as
drugs and firearms in the community,
family conflict, abuse and neglect,
poor commitment to school, and nega-
tive peer influences, while focusing on
protective factors such as a resilient
individual temperament; close rela-
tionships with family, teachers, other
adults, and peers; and promoting
school success and avoidance of drugs
and crime. Reentry plans need to ad-
dress education, mentoring, prosocial

activities, and positive community
involvement.

EDUCATIONAL NEEDS

As summarized in the recently pub-
lished findings of the SYRP, educa-
tional difficulties and low commitment
to academics are risk factors for delin-
quency.3 In this nationally representa-
tive survey, one-fifth of the youth re-
ported that they were not enrolled in
school at the time they entered cus-
tody. This rate is 4 times higher than
that for the general population. In ad-
dition, 61% had been expelled or sus-
pended, compared with 8% of the gen-
eral population. Although only 28% of
youth in the general population are
functioning below grade level, 48% of
those in custody reported being below
the level expected for their age. Simi-
larly, a higher percentage (25%) of
youth in custody reported being held
back in school, compared with 11%
among peers in the general popula-
tion. Although the majority (92%) of
youth reported attending school while
in custody, only half of these youth re-
ported that the school program was of
good quality, and most youth did not
spend as many hours in school as did
the general population.

Learning disabilities are also much
more common among youth in custo-
dy; rates of 30% have been reported by
youth in custody, which is 7 times
higher than that of the general popula-
tion. Despite the requirements of the
federal Individuals With Disabilities Ed-
ucation Act, which states that youth in
custody must be identified and given
special education services, even in
short-term facilities, only 46% report-
edly receive these services. The SYRP
report concluded that there is a need
to obtain more information on how
custodial facilities address educa-
tional needs, including an assessment
of the curricula used, the provision of
special educational services, and

whether individual educational needs
are being met for each youth in
custody.

JUVENILE TRANSFER LAWS/DEATH
PENALTY

In the past decade, an increasing num-
ber of states have enacted laws that
require that juvenile cases be trans-
ferred to adult courts for certain of-
fenses.80 A parallel increase has been
seen in the number of juveniles incar-
cerated in adult facilities for certain
felonies. When convicted in adult court,
these juveniles commonly receive lon-
ger sentences than those sentenced in
juvenile courts. Although these laws
were enacted with the thought that
they would be a deterrent for juvenile
crimes, 6 studies, conducted in 5 dif-
ferent states, with approximately 500
to more than 5000 participants each,
showed the opposite effect. Compared
with youth retained in the juvenile
court system, recidivism rates were
higher for juveniles whose cases were
transferred to adult criminal court.
This was particularly true for violent
offenders for whom transfermay actu-
ally be promoting rather than deter-
ring further criminal involvement.

Juveniles in adult prisons report
learningmore about criminal behavior
from adult inmates and having fear of
victimization; these juveniles were
least likely to say they would not reoff-
end. Juveniles incarcerated in adult
prisons compared with juvenile facili-
ties have an eightfold increase in sui-
cide, fivefold increase in being sexually
assaulted, and twofold increase in
likelihood of being attacked with a
weapon by other inmates or beaten
by staff.80 Adult facilities have much
less emphasis on rehabilitation and
family support than do juvenile facil-
ities, and juveniles have expressed
both resentment and a feeling of in-
justice when tried and punished in
the adult system.
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At the extreme, issues of whether to
invoke the death penalty for adoles-
cents have been debated in the past. In
2004, the American Academy of Pediat-
rics and the Society for Adolescent
Health and Medicine issued a joint
statement opposing the death penalty
for juvenile offenders.81 In 2005, the Su-
preme Court ruled that it was uncon-
stitutional to impose capital punish-
ment of individuals who committed
crimes as a juvenile.82 Age 18 was de-
termined to be the age for death-
penalty eligibility. This age was based
on currently available scientific re-
search that indicates that juveniles do
not have the cognitive maturity or
sense of responsibility found in adults.
This was echoed in themost recent rul-
ing by the Supreme Court in May 2010,
in which life without the possibility of
parole was not permitted for juveniles
who committed nonhomicide crimes.83

FINANCING

Financing of health care for incarcer-
ated adolescents presents many chal-
lenges.84–86 All incarcerated persons
are entitled to health care under the
US Constitution (see Estelle v Gamble,
429 US 97); however, such a constitu-
tional guarantee does not include ac-
cess to federally funded health bene-
fits programs such as Medicaid or the
Children’s Health Insurance Program
(CHIP), and it does not apply to private
health insurance plans. Section 1905
of the federal Social Security Act spe-
cifically prohibits federal money from
being used formedical care of inmates
in a federal institution and has been
applied equally to adolescents.

There is also a federal prohibition on
the use of Medicaid benefits for any
month during which the individual is a
resident of a public institution. Many
states have terminated Medicaid ben-
efits rather than suspend them to
avoid improper use of federal funds.
Because financing for medical care in

juvenile justice facilities then largely
relies on state and local resources, the
extent of medical care provided can be
limited. When Medicaid benefits are
terminated, there is also commonly a
lag in reinstatement when the youth is
released back into the community. This
occurs even when screening for eligi-
bility is offered before release and ap-
plication assistance is provided. Al-
though current law allows states to
suspend rather than terminate bene-
fits for incarcerated youth, many
states do not follow this procedure for
administrative or other reasons.84–86

Other states have passed legislation
specifically to address this issue and
require that Medicaid be suspended
and not terminated for at least 6
months while in detention.87 Ideally,
continuation and utilization of active
benefits while the youth is incarcer-
ated or detained would ensure that
correctional facilities can provide
more comprehensive medical care.
Continuation of active benefits would
also facilitate continuity of care and
may prevent some recidivism, espe-
cially for those with mental illnesses
that require medication.84–86 In order
for Medicaid benefits to remain active
for youth in the juvenile justice system,
federal law must be amended to en-
sure both continuation of benefits and
funding for the federal government
share of Medicaid. Advocacy is needed
at both the federal and state levels to
ensure provision of necessary medical
services for these youth.

RECOMMENDATIONS

The current and predicted ongoing
shortage of child and adolescent psy-
chiatrists, the separation of mental
health and drug and alcohol treatment
services and personnel, the limited ac-
cess to health care dollars for youth in
detention, and the institutional vari-
ability in procedures and human and
monetary resources will continue to
provide a challenge to meet a reason-

able standard of health care for this
population. The following recommen-
dations are provided for caring for
youth in the juvenile correctional
system.

1. Delivery of Medical Care

Youth incarcerated in the juvenile cor-
rections system should receive the
same level and standards of medical
and mental health care as nonincar-
cerated youth accessing care in their
communities.

a. Health care services should be
equivalent to those recommended
by guidelines of the American Acad-
emy of Pediatrics (Bright Futures
[see www.brightfutures.aap.org]).
Although the extent of health ser-
vices provided during the period of
incarceration may be mitigated by
the length of stay in the facility,
shorter-term facilities, at a mini-
mum, should focus on the identifi-
cation and treatment of immediate
medical and psychiatric issues
such as injury; infectious diseases
(TB, scabies, lice); alcohol, tobacco,
and other drug use/addiction, in-
cluding withdrawal; psychiatric
emergencies including suicidal ide-
ation; and identification of chronic
medical or mental health problems
that require continuation of daily
medications.

b. For youth incarcerated for more
than 1 week or in longer-term facil-
ities, recommended pediatric and
adolescent comprehensive preven-
tive services should be provided. In
addition to a comprehensive his-
tory and physical examination,
youth should receive a dental
screening and mental health
screening for psychiatric illness
and substance use/abuse. Assess-
ments should focus on develop-
mental and psychosocial issues.
Immunizations should be provided
as recommended by the American
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Academy of Pediatrics and the Advi-
sory Committee on Immunization
Practices of the CDC. The Vaccines
for Children (VFC) program is a re-
source from which eligible youth
can access vaccines. Additional
evaluation, including for neuro-
logic, genetic, and developmental
disorders, should be ordered by
medical personnel as clinically indi-
cated. Clinicians caring for incar-
cerated youth should have training
and expertise in pediatrics or ado-
lescent medicine.

c. Evaluation should include screen-
ing for infectious diseases result-
ing from unprotected sexual activ-
ity. In view of the high rate of risk-
taking behaviors, STI screening
should be included for the most
common pathogens (Neisseria gon-
orrhoeae, Chlamydia trachomatis).
The 2010 sexually transmitted dis-
ease (STD) treatment guidelines
from the CDC recommend universal
screening of all female adolescents
for both N gonorrhoeae and C tra-
chomatis at intake to juvenile de-
tention facilities.88 The 2010 STD
guidelines also recommend screen-
ing sexually active young men for C
trachomatis in clinical settings in
which there is a high prevalence,
such as in correctional facilities. Al-
though not specifically recom-
mended in the 2010 STD guidelines,
periodic assessment of the local
prevalence of N gonorrhoeaewould
be ideal with initiation of screening
in male adolescents when preva-
lence rates indicate that screening
would be cost-beneficial. Urine-
based nucleic acid amplification
testing provides a convenient, non-
invasive option for screening. De-
pending on community prevalence,
screening for syphilis should be in-
cluded. HIV testing should be of-
fered to all sexually active youth per
current CDC recommendations.36,88

Completion of the hepatitis B immu-
nization series should be con-
firmed. Screening for hepatitis C
with serologic testing should be
considered for high-risk youth, in-
cluding those who have a history of
injection drug use, are HIV-positive,
or have signs or symptoms of liver
disease, per current CDC recom-
mendations.89 Juveniles with signs
or symptoms of hepatitis should
also be tested for serologic mark-
ers for acute infection with hepati-
tis A and hepatitis B. Formost youth,
the first Papanicolaou test is not in-
dicated until 21 years of age . If clin-
ically indicated per published
guidelines, a pelvic examination
should be performed for a Papani-
colaou test (see pelvic examination
and male reproductive health
statements).90,91

d. Screening of pubertal girls
should include pregnancy testing.
Because of the high rates of sex-
ual activity, all pubertal girls
should be screened for preg-
nancy. Nonjudgmental counseling
regarding options should be pro-
vided for pregnant youth, and ac-
cessibility to prenatal services
should be provided on-site or in the
community. Prenatal vitamins, in-
cluding iron and folate supplementa-
tion, should be provided to all preg-
nant girls at the time pregnancy is
diagnosed and continued throughout
the course of the pregnancy. For both
female and male youth who are par-
ents, parenting classes should be in-
cluded in the educational offerings.

e. On-site mental health and sub-
stance abuse professionals should
be available to provide both evalua-
tion and treatment services.Mental
health services can be provided by
staff either hired by the facilities or
through a contractual arrange-
ment with an outside community
provider. Services should include

psychiatric services to facilitate
continuation of medications from
the community mental health pro-
vider and ongoing evaluation and
treatment. Psychiatrists should
have training in child and adoles-
cent psychiatry and preferably be
board certified. Tobacco-, alcohol-,
and drug-cessation programs
should be available during the pe-
riod of incarceration. Attention
should be paid on an ongoing basis
to the medical and mental health
status of youth, because new issues
can arise during their time in con-
finement. Correctional staff should
receive training in suicide preven-
tion, and specific attention should
be paid to youth confined to their
rooms in the housing unit. The prac-
tice parameter from the American
Academy of Child and Adolescent
Psychiatry provides specific recom-
mendations on therovision of men-
tal health services within the juve-
nile correctional system.69

f. Regular physical activity and nu-
tritionally balanced meal plans ap-
propriate for adolescents should be
provided in all facilities. Given the
current national epidemic of obe-
sity, attention to these aspects of a
healthy lifestyle is even more
critical.

g. Pediatricians should encourage
all correctional care facilities
to adopt and comply with the
NCCHC’s “Standards for Health
Services in Juvenile Detention
and Confinement Facilities.”76 Ac-
creditation is encouraged as a
means to reach desired levels of
health care. Information regard-
ing accreditation can be found at
www.ncchc.org.

2. Developmentally Appropriate
Confinement Facilities

Children and adolescents should be
housed in facilities that are able to ad-
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dress their specific developmental
needs.

a. Pediatricians, adolescent health
care specialists, mental health pro-
fessionals, and drug and alcohol
treatment providers should be con-
sulted about health care policies
and procedures governing all cor-
rectional care facilities in which
children and adolescents are
incarcerated.

b. Children and adolescents should be
detained or incarcerated only in fa-
cilities with developmentally appro-
priate programs and staff trained
to deal with their unique social, ed-
ucational, recreational, and super-
visory needs.

c. If children and adolescents must be
housed in adult facilities, they
should have routine access to the
same developmentally appropriate
environment and be separated by
sight and sound from the adult
population.

3. Integration of Available Systems
of Care

a. Coordination between juvenile jus-
tice system health care providers
and community providers is essen-
tial. Health care information elic-
ited in the juvenile corrections set-
ting should, at a minimum, be
shared with the adolescent and, as
appropriate (when not violating
confidentiality), with the parent/le-
gal guardian to allow for continuity
of care and prevent unnecessary
duplication of services. Pediatri-
cians are a crucial link in the pro-
cess of ensuring continuity of care
between the community and the ju-
venile correctional system. Infor-
mation should also be shared be-
tween the relevant community
providers and correctional health
care staff both on admission and at
the time of release to ensure conti-
nuity of care. If the youth does not

have a medical home, correctional
staff should make every effort to
identify a medical home within the
community for that youth. Pediatri-
cians should also coordinate with
probation officers who are fre-
quently entrusted with ensuring ap-
propriate follow-up once the youth
reenters the community.

b. Electronic medical records avail-
able within the community should
also be accessible by correctional
health care staff. Existing publicly
accessed databases, such as state
immunization data banks, should
be used to document care provided
in correctional facilities. With the
evolving use of electronic medical
records, consideration should be
given to the need to share informa-
tion between correctional institu-
tions and community providers to
ensure continuity of care.

c. All youth incarcerated in the juve-
nile corrections systems should
maintain eligibility for their existing
health insurance benefits. Unin-
sured youth should be able to be
enrolled in Medicaid while incar-
cerated. Both Medicaid and private
insurance should be available for
all youth without suspension or ter-
mination during incarceration and
without a lag for reinstatement on
reentry into the community. Youth
without insurance coverage before
incarceration should be automati-
cally made eligible for Medicaid at
the time of incarceration so that ac-
cess to appropriate care may be fa-
cilitated. Advocacy is needed at
both the federal and state levels to
amend existing regulations and en-
sure the provision of necessary
medical services for these youth.

4. Treatment and Intervention

a. Evidence-based mental health and
substance abuse treatment inter-
ventions that have been shown to

reduce recidivism should be ad-
opted to improve long-term out-
comes for incarcerated youth.
Pediatricians should advocate for
adequate funding for implementa-
tion of programs such as multisys-
temic therapy and functional family
therapywith the recognition that an
increased investment in the short-
term will lead to cost savings in
terms of improved long-term
outcomes.

b. Resources should be invested in in-
terventions that address the risk
and protective factors involved
with juvenile delinquency. There
should be emphasis on investing in
interventions that address the re-
lated family and community factors
associated with delinquency. Spe-
cific emphasis should be placed on
factors that will improve SES such
as educational achievement and
employment, because these factors
are highly correlated with both ju-
venile delinquency and overall
health status.

c. More nationally representative
data are needed on the health
needs of youth in the juvenile justice
system. Funding is needed to collect
nationally representative data on
youth involved in the correctional
system to better inform program-
ming needs and desired outcomes
and help guide the choice of appro-
priate cost-effective interventions.

5. Advocacy

Pediatricians should work with their
AAP chapters, the juvenile justice sec-
tions of their state judiciary and bar
associations, and state and local gov-
ernmental officials.

a. Pediatricians should advocate to
ensure that the appropriate legisla-
tion and funding is available to pro-
vide for medical, educational, and
behavioral health needs of juve-
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niles while confined and on reentry
into the community.

b. Pediatricians should advocate for
adequate health insurance for all
medical and behavioral health ser-
vices for youth both during and af-
ter incarceration to ensure that re-
sources are available to provide
adequate and continuous care.

c. Pediatricians should support both
efforts to decrease the number of
youth incarcerated by advocating
for interventional programs in the
community that address risk and

protective factors and legislation
that requires education of law en-
forcement officers about at-risk
youth and teaches skills to manage
interactions with these youth.
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Policy Statement—Health Equity and Children’s
Rights

abstract
Many children in the United States fail to reach their full health and
developmental potential. Disparities in their health and well-being re-
sult from the complex interplay of multiple social and environmental
determinants that are not adequately addressed by current standards
of pediatric practice or public policy. Integrating the principles and
practice of child health equity—children’s rights, social justice, hu-
man capital investment, and health equity ethics—into pediatrics will
address the root causes of child health disparities.

Promoting the principles and practice of equity-based clinical care,
child advocacy, and child- and family-centered public policy will help to
ensure that social and environmental determinants contribute posi-
tively to the health andwell-being of children. The American Academy of
Pediatrics and pediatricians can move the national focus from docu-
menting child health disparities to advancing the principles and prac-
tice of child health equity and, in so doing, influence the worldwide
practice of pediatrics and child health. All pediatricians, including pri-
mary care practitioners and medical and surgical subspecialists, can
incorporate these principles into their practice of pediatrics and child
health. Integration of these principles into competency-based training
and board certification will secure their assimilation into all levels of
pediatric practice. Pediatrics 2010;125:838–849

INTRODUCTION

The American Academy of Pediatrics (AAP) is dedicated to reducing
health disparities and increasing health care equity for children and
adolescents. Toward this end, health care equity was established as a
universal principle of its agenda for children in 2005. In 2008, the AAP
included health equity in its strategic plan and agenda that expanded
this universal principle to focus on other factors that influence chil-
dren’s health and well-being in addition to health care. The AAP contin-
ues to expand its programs and policies to address child health dis-
parities through practice, advocacy, education, research, and policy
formulation, primarily through initiatives related to ensuring access
for all children to quality, patient-centered, and culturally effective
medical care. These efforts are critical and must continue but are not
sufficient to achieve health equity for all children. The fundamental
determinants of children’s health and well-being, and subsequently
the health and well-being of the adults they will become, are rooted
in social, environmental, and behavioral factors that lie beyond the
purview of the health care system.1,2
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Healthdisparities inchildren, assumma-
rized in an upcoming AAP technical re-
portonracial andethnicdisparities,3will
remain all too prevalent until these de-
terminants are addressed through a na-
tional agendaon child health equity—an
agenda informedby theglobal children’s
rights movement.4,5 The AAP and pedia-
tricians have critical roles to play in de-
signing, building, participating in, and
sustaining this national agenda. To fulfill
these roles, pediatrics and pediatricians
must expand beyond a focus on health
careandhealthdisparities toengage the
broader context of child health equity.
This policy statement defines the princi-
ples and practice of child health equity
as a foundation and framework to sup-
port and guide the work of pediatrics
and pediatricians in the delivery of clini-
cal services, child advocacy, and policy
formulation.

BACKGROUND INFORMATION

Differences between groups in status
and outcomes are referred to as dis-
parities. Disparities are often de-
scribed in relation to socioeconomic
position, ethnicity, race, geography,
gender, and age or in the context of a
combination of these and other fac-
tors. This is particularly true with re-
spect to child health disparities in the
United States, which are routinely de-
fined as a function of multifactorial de-
terminants.6–8

The distinction between the terms “dis-
parity” and “inequity” is critically impor-
tant. Whereas the term “disparity” only
defines differences between groups,
“inequity” describes the causes of dis-
parities in the context of the social,
economic, civil-political, cultural, and
environmental conditions that are re-
quired to generate parity and equality.
Inequities result in disparities in health
status that are “unfair, unjust, avoidable
and unnecessary.”9 By definition, these
are amenable to change.9

Disparities in the well-being of chil-
dren in the United States are grow-
ing.10–13 These racial, ethnic, gender,
and class-based disparities have pro-
found implications for the welfare of
children in the United States and for
the adults they will become.14–19 The
sources of these disparities are deeply
rooted in inequities in social and envi-
ronmental determinants of health (eg,
poverty, income inequality, maldistri-
bution of educational and other re-
sources, racism, and environmental
injustice) and the failure of public pol-
icies to address them.20–26 The number
of children being marginalized by our
society is escalating, and child poverty
and other indicators of children’s well-
being rank the United States among
the lowest of the industrialized nations
in the world.27,28

STATEMENT OF THE PROBLEM

If we are to succeed in our efforts to
eliminate disparities in the health and
well-being of children and ensure that
all children reach their full potential,
the root causes of health disparities
must be addressed. The principles of
child health equity—children’s rights,
social justice, human capital investment,
and health equity ethics—provide
insight into these root causes and
reveal the tools, skills, and strategies
required to eliminate health dispari-
ties through equity-based clinical care,
child advocacy, and policy formulation.
Pediatricians and pediatrics have im-
portant roles to play in these endeav-
ors, which will require substantive
changes in our approach to training,
clinical practice, child advocacy, policy
formulation, and research.

RATIONALE

Inequities in the social and environmen-
tal determinants of children’s health in
the United States are pervasive and cu-
mulative, affecting children from con-
ception through adolescence. Children
who experience inequities may fail to

reach their full potential,15–19 which is
detrimental not only to them, their fami-
lies, and the community but also to soci-
ety in general. The gradient of inequities
within societies is directly related to the
degree of disparities.2,29,30 Socially di-
vided societies pay a cost in community
cohesion, drug and alcohol abuse, men-
tal health problems, children’s physical
development, crime, and other social
problems.31

Why Do Health Disparities in
Children Matter?

Eliminating health disparities would
make a significant difference in the
overall health of children. If health dis-
parities in the United States were elim-
inated, such that all children had the
same risks of adverse outcomes as
those of the most economically privi-
leged, the prevalence of poor out-
comes (eg, low birth weight, cerebral
palsy, intellectual disabilities, psycho-
logical problems, child abuse, disabili-
ties attributable to intentional and un-
intentional injuries) would be reduced
by 60% to 70%.32–37

Inequities in children’s health also lead
to disparities in adult health and well-
being.15–19 These inequities contribute to
chronic adult illnesses and to the inter-
generational perpetuation of poverty
and ill health found in many communi-
ties (eg, obesity, diabetes, cardiovascu-
lar disease, poor educational outcomes,
unemployment, poverty, early death,
etc).15–19,38,39 The burden of disease in
low-income children and adults is costly,
which puts huge pressures on health
care systems.40 Improving health equity
for children should be among our high-
est priorities as a national strategy for
improving the health and productivity of
children and adults and decreasing
health care costs.

Which Children Are Most at Risk?

Many children in the United States are
marginalized by socioeconomic depri-
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vation, social exclusion, racism, and
discrimination. Populations of chil-
dren at particular risk include those
who are:

● living in severe and chronic pover-
ty7,20–23;

● from racial and ethnic minority
groups10–13;

● affected by drug and alcohol
abuse41,42;

● in foster care and public insti-
tutions43,44;

● disabled and living with special
health care needs that impair func-
tions45,46;

● living with violence46–48;

● incarcerated in adult facilities or
juvenile detention49,50;

● from homeless families and/or live
as homeless teenagers51–53;

● from immigrant and refugee fami-
lies54–56; and

● uninsured and/or without access
to health, mental health, and dental
care.57,58

The factors that lead to marginaliza-
tion, social exclusion, and poverty are
often coassociated.25 For example, dis-
ability and racial and ethnic minority
status are associated with poverty6–10;
disabled children are at higher risk of
abuse59; and family stress that arises
from poverty and poor health is asso-
ciated with family breakdown, vio-
lence, and homelessness.32,47,48,51,52 In
the United States, the effects of racism
beyond its association with poverty
cannot be ignored.7

Children who experience multiple
compounding risk factors are most
likely to have their rights ignored
and/or abused. Examples include vio-
lence against children in foster care,60

discrimination against immigrant and
refugee children,61 inadequate mental
health services for children in deten-
tion,49,50 and the experience of children

in the judicial and juvenile justice
systems.49,50,62,63

Relevance of Child Health Equity

Life-course epidemiology and science
have advanced our understanding of
the mechanisms by which the complex
ecology of social and environmental
determinants generate and perpetu-
ate child health disparities.14–19 They
are thought to result from the cumula-
tive exposure to risk counterbalanced
by protective factors over the life
course. There seem to be critical peri-
ods in the life course, most notably
during pregnancy and early childhood,
when risk and protective exposures
have the greatest effect on health.14–19,25

Rapid changes in the demography of
US children, transitions in the epi-
demiology of children’s health and ill-
ness,64 and advances in life-course
epidemiology and science14–19 estab-
lish the imperative for a new paradigm
for conceptualizing and addressing
the health and well-being of children.
Social and environmental degrada-
tion,20–23,31,32 discrimination and mar-
ginalization of children,7,8 and climate
change and globalization65–68 are among
the factors that contribute to this
transformation of children and child-
hood and the millennial morbidities
that affect them.69

The relevance and importance of child
health equity to the well-being of chil-
dren, families, communities, and soci-
ety in the United States and throughout
the world cannot be overstated. These
and other societal transitions will re-
quire new and expanded roles and
functions of pediatricians if pediatrics
is to remain viable and relevant to the
health and well-being of children.

CHILD HEALTH EQUITY

Child health equity, as conceptualized
in this policy statement, is composed
of 4 elements: children’s rights, social
justice, human capital investment, and

health equity ethics. The principles en-
compassed within these components
provide perspective and knowledge
that can be integrated into the practice
of primary care and subspecialty pedi-
atrics and child health. They can be op-
erationalized as tools, skills, and strat-
egies for promoting children’s health,
address health disparities, and ad-
vance equity in child health.

Children’s Rights and the United
Nations Convention on the Rights
of the Child

The United Nations (UN) Convention on
the Rights of the Child (Convention)
and the integration of its principles
into the practice of pediatrics provide
powerful tools and strategies to re-
spond to the root causes of contempo-
rary child health morbidities and
disparities.70 The articles of the Con-
vention define the rights of children in
the context of their social, economic,
cultural, and civil-political status in so-
ciety. In its entirety, the Convention re-
defines childhood, the status of chil-
dren in society, and what constitutes
children’s health and well-being. The
Convention establishes a template for
child advocacy, a holistic approach to
fulfilling children’s needs, an inventory
of optimal health outcomes, and a
guide for health systems research.
(See Table 1 for a list of rights con-
tained in the Convention.) Consistent
with the philosophy and policies of the
AAP related to the medical home and
family-centered care,71,72 the Conven-
tion references the family as the fun-
damental group of society, affirms the
principle of respect for family auton-
omy, and obligates societies to fulfill
the rights of children by providing fam-
ilies with access to the resources they
require to meet the needs of their
children.73

The rights defined by the Convention es-
tablish the essential and holistic condi-
tions required to ensure that children

840 FROM THE AMERICAN ACADEMY OF PEDIATRICS



achieve an optimal state of well-being.
Respect forall therightsembodied in the
Convention is required to achieve this
goal. No rights take priority over oth-
ers.70,74 Although the United States is 1 of
only 2 countries in theworld that has not
ratified the Convention (Somalia being
the other), the Convention’s articles are,
nevertheless, as relevant to American
children and society as they are to chil-
dren elsewhere. As presented in follow-
ing sections detailing the implications of
an equity-based approach to practice,
the promotion and protection of chil-
dren’s rights can be used to guide the
work of pediatricians as clinicians and
child advocates and the AAP in its public-
policy endeavors to improve children’s
health and reduce health disparities.

Social Justice

Social justice refers to the fair distri-
bution of resources. Resource dis-

tribution results from public- and
private-sector policy decisions in ven-
ues and institutions at all levels of so-
ciety. Pediatricians and the AAP can
work to ensure that the best interests
of children (Convention, article 3) are
considered whenever and wherever
policy decisions are made that relate
to resource distribution (eg, in clinical
practice, hospitals, schools, and com-
munities), even if these decisions
seem to have little relevance to chil-
dren. They also can ensure that all
such decisions do not discriminate
against children on the basis of race,
ethnicity, economic status, gender,
disability, and/or immigration status
(Convention, article 2).70 Examples of
social justice issues that relate di-
rectly and indirectly to the distribution
of resources that affect the health and
well-being of children are listed in Ta-

ble 2. Pediatricians and child health
professionals, in collaboration with
colleagues from other child-serving
professions, community leaders, par-
ents, children, youth, and young adults
transitioning from pediatric to adult
care, have critical roles to play in pol-

TABLE 1 Relating the Taxonomy of Children’s Rights to the Principles of Medical Ethics

Taxonomy of Rights Inventory of Rights Ethics Principles Indicators

Economic Adequate standard of living Justice: distributive and
allocative

Is there a morally defensible system for allocating
resources?Social security

Protection from economic exploitation
Cultural Respect for language, culture, and religion Autonomy Do children feel that they are respected?

Abolition of traditional practices likely to be prejudicial to a
child’s health

Social Promotion of a child’s best interests Beneficence Do participants in the policy-making process act
with charity and kindness?Life, survival, and development

Best possible health and access to health care
Education
Play
Family life or alternative care
Family reunification
Fullest social inclusion for disabled children
Support for parents to ensure protection of children’s rights

Protective Protection from abuse and exploitation Nonmaleficence Is the dictate of “primum no nocere” adhered to in
decisions made related to the child?Protection from armed conflict

Protection from harmful drugs
Protection from trafficking
Rehabilitative care after abuse or neglect

Civil and political Heard and taken seriously Autonomy Do children consider themselves participants in
their environment?Freedom from discrimination in the exercise of rights

Freedom of religion, association, and expression
Privacy and information
Respect for physical and personal integrity
Freedom from all forms of violence, torture, or other cruel,
inhuman, or degrading treatment
Due process in the law
Recognition of the importance of treating the child with
respect within the justice system
Not to be detained arbitrarily

TABLE 2 Examples of Social Justice Issues
That Affect Children’s Health and
Well-being

Access to healthy housing
Child-friendly neighborhood development
Land use that considers the best interest of
children
Access to recreational facilities
Convenient and affordable transportation
Sufficient education resources
Freedom from gender discrimination
Required resources for disabled children
Adequate hospital budgets
Access to quality prekindergarten and early
learning resources
Child- and infant-friendly hospitals
Appropriate physician reimbursement
Safe workplace conditions for adolescents
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icy development if social justice re-
lated to children is to prevail.

Human Capital Investment

Capital investment in children reflects
the moral and ethical commitment of
society and communities to invest
resources required to improve the
health and well-being of all children
and decrease disparities. The return
on this capital investment can be mea-
sured in a traditional context of mone-
tary value, but a new currency also
must emerge as equity-based mea-
sures of health and well-being.75,76 Cap-
ital investment in children is conceptu-
alized as being composed of 5 forms of
capital: social, economic, environmen-
tal, educational, and personal capital.

Social Capital

Social capital establishes value for hu-
man relationships that affect children.
In this regard, a working definition rel-
evant to pediatricians is that social
capital relates to social relationships
in the family, institutions, and commu-
nities (eg, schools, clubs, and faith-
based institutions) and among peers
that positively influence the health and
well-being of children.

Research has shown that a higher
level of social capital in families and
communities is associated with better
health outcomes for children. Runyan
et al77–79 have demonstrated the posi-
tive effects of social capital in moder-
ating the impact of violence and unfa-
vorable social environments on child
health outcomes. Newly developed
tools and approaches to care, includ-
ing the medical home,71,80 family-
centered care,72 psychosocial and
environmental screening, Bright Fu-
tures,81 and social capital scales,72

can help pediatricians and others
understand the concept of social capi-
tal and integrate its principles into
practice.82,83

Economic Capital

Economic investment of a country or
community’s wealth in children has a
direct effect on the health and well-
being of children.84–91 Children who live
in poverty have poorer health and out-
comes related to virtually every mea-
sure of well-being.7,20–23 Income in-
equality also seems to have a negative
effect on child and adult health.84,85

Public policies that transfer wealth di-
rectly to families, and in particular to
children, in the form of cash subsidies
or services (eg, child care, medical
care, food support, extended paid ma-
ternity leave, child allowances, hous-
ing subsidies) have a positive effect on
children.86,88 Indirect investment in
children through expansion of the
Earned Income Tax Credit, for example,
has the potential to lift families out of
poverty and improve the well-being of
children.87 Comparisons between eco-
nomically developed countries consis-
tently show a direct relationship be-
tween wealth transfer and children’s
well-being.88,89 The timing of this invest-
ment is critically important, with the
largest return resulting from invest-
ment in young children and families.90,91

Environmental Capital

The environment in which children
grow and develop has a profound influ-
ence on their health and well-being as
children and into adulthood. Given our
rapidly advancing knowledge of early
brain development,14,19,92,93 the differ-
ential effects of the physical environ-
ment on the developing child,94–96

epigenetics,94,96 the prevalence of envi-
ronmental injustice,96 and the poten-
tial effects of climate change on chil-
dren,65–67,97–100 it is incumbent on
society to consider the environment
and environmental justice in the con-
text of child health equity.

Educational Capital

Education is a fundamental right of
children.70 Policies related to access to

quality education, particularly early
learning,90,91,101,102 and those related to
children with special needs91 reflect
the transfer of educational capital (re-
sources) to children. Such policies are
important measures of equity.28,75 The
return on the investment in early edu-
cation has been well defined.90,91 The
effects of education on health out-
comes and measures of child and
adult well-being have been similarly
documented.90,91,103

Personal Capital

Investment in the dignity of children
and ensuring that all children, without
discrimination, have a legitimate and
realistic expectation to enjoy optimal
health and fulfill their dreams and as-
pirations depends on equitable public
policy. Investment in the personal cap-
ital of children and families is a funda-
mental issue of equity, a reflection of
the values of a community and a mea-
sure of its humanity. It is also an invest-
ment in the health and well-being of an
individual over his or her life course—
from infancy through adulthood—and
an essential component of the role of
pediatricians as they care for and
mentor the patients whom they serve.

Translation of Principles of
Human-Capital Investment Into
Practice

Contextualizing child advocacy as the
expansion of capital investment in chil-
dren through clinical care, community
development, and policy generation
provides new strategies for pediatri-
cians and the AAP to improve the
health and well-being of all children.
Using social capital as an example, at
the clinical interface, pediatricians
can include questions about the child’s
network of social relationships as part
of routine anticipatory guidance and
counsel parents about the importance
of these relationships to their chil-
dren. Referrals tomentoring, athletics,
quality child care, and other resources
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in the community can be made. At the
community and policy levels, pediatri-
cians can work with all sectors of the
community to advocate for and gener-
ate public policies that ensure equita-
ble access and quality improvements
in early learning and after-school pro-
grams, scouting and Boys and Girls
Clubs, community centers and recre-
ational programs, and other re-
sources that will increase children’s
social capital.

Other examples of the translation of
the principles of human capital invest-
ment into practice include identifying
and responding to clinical issues re-
sulting from (1) a family’s lack of ac-
cess to basic needs (financial capital),
(2) detrimental environmental expo-
sures (environmental capital), (3) in-
adequate educational services for chil-
dren with special needs (educational
capital), and (4) a child’s poor sense of
self-efficacy and lack of a vision for the
future (personal capital). Pediatri-
cians and the AAP are in a unique posi-
tion to advocate for expanded capital
investments in children at the individ-
ual and community levels. At the
public-policy level, the AAP can work
individually and with other child advo-
cacy organizations to ensure that all
forms of capital are invested in chil-
dren as amatter of public- and private-
sector policy.

Health Equity Ethics

Health equity ethics adapts and ap-
plies the traditional principles of med-
ical ethics, (eg, justice, beneficence,
nonmaleficence, and autonomy) to a
child rights framework.104 It defines an
expanded set of rights-based ethical
principles that can be used as a tool
for the consideration and analysis of
issues related to the components of
child health equity.

The principles of medical ethics relate
directly to the 4 primary principles of
children’s rights, as defined by the UN

Convention on the Rights of the Child:
nondiscrimination (article 2), best in-
terests (article 3), survival and devel-
opment (article 6), and providing a
voice and listening to children (article
12).70 Table 3 relates the 4 core princi-
ples of children’s rights to the 4 prin-
ciples of medical ethics. Table 1 pre-
sents an inventory of the rights defined
by the articles in the UN Convention,
cross-referenced with the 4 principles
of medical ethics. Table 1 also lists ex-
amples of indicators that could be
used to measure policies that affect
these rights. With this matrix, a rights-
based perspective can be integrated
into ethical decision-making, including
the work of hospital ethics commit-
tees, to address issues that go beyond
primarily biomedical concerns, enrich
dialogue and discussion, and provide
new tools for clinical practice, child
advocacy, and policy formulation.105

IMPLICATIONS FOR PRACTICE

The principles and practice of child
health equity provide tangible knowl-
edge, tools, skills, and strategies that
can be applied by pediatricians to
clinical care, child advocacy, and the
formulation of public policies. The princi-
ples provide a foundation and frame-
work to better prepare clinicians and
child-serving institutions to ensure
the fulfillment of children’s rights to:

● child- and family-centered pediatric
practices and institutions that con-
sider the best interests of all chil-

dren without discrimination when
decisions are made70–72,106–109;

● confidentiality, privacy, and
dignity70,107–109;

● have a voice and be listened to, par-
ticularly in clinical decision making
and informed consent70,107–109;

● information that is available in a
language and at a developmental
level they will understand70,107–109;

● access to a full continuum of health
carewithoutdiscriminationon theba-
sis of (1) insurance, refugee, and/or
immigration status,51–58 (2) disabili-
ties,33,36,46 and/or (3) placement in fos-
ter care, the juvenile justice system,
or other public venues43,44,49,50;

● optimal pain control and symptom
management, sedation for invasive
procedures, and palliative and end-
of-life care that conform with inter-
national rights-based standards of
care for child health practices108,109;

● optimal nutrition, including breast-
feeding, through compliance with
international standards for infant
nutrition106,110 and by providing
mothers with the information and
resources required to ensure that
they have the capacity and option to
make and implement decisions that
are in the best interests of their in-
fants and children106;

● evidence-based health care;

● access to psychosocial and mental
health services, including education
and recreation in the hospital set-
ting107–109; and

● protection from all forms of vio-
lence and exploitation.70,107–108

For child-serving institutions, admis-
sion and discharge, quality improve-
ment, and other practice and organiza-
tional policies and protocols should
reflect this equity- and rights-based
approach to care. All staff, including
physicians, nurses, paraprofession-
als, and support personnel, should be

TABLE 3 Relating the Core Principles of the
UN Convention on the Rights of the
Child to the Principles of Medical
Ethics

Children’s Rights Principles Medical Ethics
Principles

Article 2: Nondiscrimination Justice
Article 3: Best interests Beneficence
Article 6: Survival and
development

Nonmaleficence

Article 12: Providing
children a voice and
listening to them

Autonomy

FROM THE AMERICAN ACADEMY OF PEDIATRICS

PEDIATRICS Volume 125, Number 4, April 2010 843



oriented and trained to implement
them. Ethics committees should inte-
grate the principles of health equity
and children’s rights into their deliber-
ations, and a children’s charter, mod-
eled after the charter adopted by the
European Association for Children in
Hospital (EACH),108 should be devel-
oped and displayed by all practices
and institutions that care for chil-
dren.107–109 The EACH charter enumer-
ates the rights-based standards of
care that are required to be fulfilled by
health care institutions that serve chil-
dren in Europe.

With respect to clinical care, pediatri-
cians can implement the principles of
health equity to address the root social
and environmental causes of child-
hood morbidity, as well as the preven-
tion and treatment of the illnesses they
cause. An equity-based pediatric prac-
tice would approach:

● well-child care by promoting Bright
Futures’ emphasis on nurturing
environments for all children and
adolescents81;

● asthma and lead poisoning in the
context of a child’s right to adequate
housing and protection from envi-
ronmental exposures70,94–96;

● obesity and diabetes as a function of a
child’s right to breastfeed and access
quality food and recreation70,106,110;

● injury as a right to protection from
environmental exposures and the
consideration and promotion of the
best interests of children when de-
cisions are being made about the
built environment70,94–96,111;

● school failure as a child’s right to
access quality early learning envi-
ronments that foster optimal devel-
opment through childhood, child
care, and school-based services70,90,91;

● developmental, behavioral, and
mental health problems as a child’s
right to nurturing home and family
environments that protect them

from chronic traumatic stress,
and access to early prevention,
diagnostic, and therapeutic ser-
vices70; and

● dental disease as a child’s right to
adequate nutrition and access to
dental care.70

The role of all pediatricians thus ex-
pands from the provision of clinical
care to include child advocacy at the
clinical and community levels to ad-
dress root causes of childhood ill-
nesses and morbidities. Multiple tools
are available to support clinicians in
this regard,70,75,80–82,106–120 although ad-
ditional training will be required to
prepare them to implement this new
practice paradigm. Practice standards
must evolve to support this equity-
based practice paradigm, and reim-
bursement strategies must be pur-
sued to ensure that the economics of
practice support this approach to
care. Pediatricians and organized
medicine must work to make this a re-
ality, as they have succeeded in the
past to advance universal health insur-
ance systems for children, expand spe-
cialized insurance coverage and ser-
vices for vulnerable populations of
children, ensure reimbursement for
well-child care, and, most recently, ad-
vance enhanced payment for patient-
centered care.

The extent to which pediatricians be-
come directly involved with the formu-
lation of public policy will vary, but all
must be prepared to support their
peers, the AAP, and other child-serving
institutions, organizations, and profes-
sional societies in their public policy
endeavors in respect of children and
families. Pediatricians have many
available partners in these endeavors
in the fields of law, social work, eco-
nomics, business, and public health, as
well as parents, children, youth, and
transitioning adults.

RECOMMENDATIONS

The AAP and pediatricians have syner-
gistic roles to play to ensure that so-
cial and environmental determinants
of health are addressed through clini-
cal practice, child advocacy, and policy
formulation to promote health and
eliminate inequities that result in child
health disparities. This is an explicit
goal of the US Department of Health
and Human Services Healthy People
2010 initiative.116

American Academy of Pediatrics

Health equity contributes to optimal
child health and reduction of health
disparities through the generation of
appropriate public policies, health-
enhancing public programs, and a clin-
ical focus on issues of children’s
rights, social justice, the environment,
and human capital investment.
Through education and training in the
relevance of the components of child
health equity to clinical care, child ad-
vocacy, medical education, research,
and policy formulation; and the inte-
gration of the principles and practice
of child health equity into its endeav-
ors to advance health outcomes for
children, the AAP can influence all as-
pects of child health practice, improve
children’s health, and decrease health
disparities.

Toward this end, the AAP, in collabora-
tion with the public and private sector
and community, state, and national or-
ganizations and institutions, will advo-
cate at all levels of society for:

1. Integration of the principles and
practice of child health equity into
AAP policies and endeavors.

2. Consideration of the best inter-
ests of children by policy makers
when legislation and decisions
are being made that could poten-
tially affect children.70,106–111

3. Access to linguistic and develop-
mentally appropriate information
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required by children and families
for them to be informed decision
makers concerning issues that af-
fect them and their communi-
ties.70,107–109

4. Children’s participation and involve-
ment in decision making regarding
issues that affect them.70,107–109

5. Equitable access to relevant
health services for all children.70

6. Exploration of the use of the prin-
ciples of child health equity and
the articles of the UN Convention
on the Rights of the Child to frame
and measure private- and public-
sector clinical care, advocacy, and
policy formulation.70

7. Routine use of child health impact
assessments to determine the po-
tential effects of legislation and
policy decisions on children’s
health and well-being.115

8. Examination of administrative mod-
els for protecting children’s rights,
suchas theappointmentof indepen-
dent children’s rights commission-
ers (ombudspersons) who are ac-
cessible to all children and families
to ensure that children (a) are not
discriminated against, (b) have
their best interests considered by
decision makers, (c) have access to
information and a voice in their
communities, and (d) have all their
rights, as delineated in the UN Con-
vention, fulfilled.117

9. Development of child-friendly cit-
ies. The Child Friendly Cities move-
ment is a global effort, similar in
some respects to “America’s
Promise,” to establish communi-
ties in which the voices, needs, pri-
orities, and rights of children are
an integral part of public policies,
programs, and decisions.111,121

10. Thereductionofchildpoverty; racism;
individual, structural, and institu-
tional discrimination; gender ineq-
uities; and environmental injustice

through legislative advocacy and
policy development.31,90,91,93,96,118

11. Legislation to support parents and
parenting at home, in the workplace,
and in the community.70,73,90,91

12. Development of national health eq-
uity indicators that are linked to the
social and environmental determi-
nants of children’s health.75,76,113,119,120

13. Implementation of a national child
health equity research initiative to
develop evidence-based interven-
tions that target the social and en-
vironmental determinants of chil-
dren’s health.122

14. Development of competencies and
curricula for training profession-
als in child health equity.114

15. Ratification of the UN Convention
on the Rights of the Child.70,123 The
AAP, in collaboration with other
national and international organi-
zations, should work with the UN
Committee on the Rights of the
Child to ensure that the implemen-
tation of the articles of the Conven-
tion reflect new scientific knowl-
edge and respond to the evolving
needs of children.

Clinical Practice

Pediatricians have an important role
to play at all levels of clinical practice
and child advocacy to improve the
health of children and reduce health
disparities. Pediatricians can identify
and intervene to shape the social and
environmental determinants that af-
fect the health of their patients. They
can work with communities to provide
support to families and ensure the eq-
uitable delivery of health services. As
influential members of communities,
pediatricians can access the media
and decision makers to advocate for
changes in the environments in which
children live. They also can use their
close links with local authorities and
community services to ensure that

policies are implemented and work to
the benefit of all children.

Toward these ends, pediatricians can
support efforts to:

1. Integrate the principles of child
health equity (eg, children’s rights,
social justice, human-capital invest-
ment, and health-equity ethics) into
their practices.

2. Use individual clinical encounters as
opportunities to screen and address
the social, economic, educational,
environmental, and personal-capital
needs of the children and families
they serve.

3. Use the principles of child health
equity as the foundation for child
advocacy and policy development.

4. Raise awareness of the relevance of
social and environmental determi-
nants to children’s health and well-
being in their communities and
among legislators and other policy
makers.

5. Decrease child health disparities
through the implementation of the
principles and practice of child
health equity.

SUMMARY

To eliminate discrimination and im-
prove the health of all children, reduce
child health disparities, and advance
child health equity, the root social and
environmental determinants of chil-
dren’s health must be identified and
mitigated. There is an extensive evi-
dence base that links the social epide-
miology of these determinants to chil-
dren’s well-being. Advances in life-
course sciences have expanded our
knowledge of how these determinants
affect the biology of children’s health
and the trajectory of adult health out-
comes. The principles and practice of
child health equity—children’s rights,
social justice, human capital invest-
ment, and health equity ethics—pro-
vide perspective and knowledge to
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reorient pediatricians and pediatrics
to the importance of social and envi-
ronmental determinants to the well-
being of children. They provide the
tools, skills, and strategies to elimi-
nate health disparities and ensure that
every child reaches his or her full po-
tential for health and development.
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Policy Statement—Health Information Technology
and the Medical Home

abstract
The American Academy of Pediatrics (AAP) supports development and
universal implementation of a comprehensive electronic infrastruc-
ture to support pediatric information functions of the medical home.
These functions include (1) timely and continuous management and
tracking of health data and services over a patient’s lifetime for all
providers, patients, families, and guardians, (2) comprehensive orga-
nization and secure transfer of health data during patient-care transi-
tions between providers, institutions, and practices, (3) establishment
and maintenance of central coordination of a patient’s health informa-
tion among multiple repositories (including personal health records
and information exchanges), (4) translation of evidence into actionable
clinical decision support, and (5) reuse of archived clinical data for
continuous quality improvement. The AAP supports universal, secure,
and vendor-neutral portability of health information for all patients
contained within the medical home across all care settings (ambula-
tory practices, inpatient settings, emergency departments, pharma-
cies, consultants, support service providers, and therapists) for mul-
tiple purposes including direct care, personal health records, public
health, and registries. The AAP also supports financial incentives that
promote the development of information tools that meet the needs of
pediatric workflows and that appropriately recognize the added value
of medical homes to pediatric care. Pediatrics 2011;127:978–982

INTRODUCTION

The Medical Home, the Strategic Plan of the American Academy
of Pediatrics, and Health Information Management

The medical home1 model is the central organizing principle for health
care management for all children, including those with special health
care needs.2 The ideal medical home (1) translates evidence into high-
quality pediatric care that is measurable, (2) provides coordinated
pediatric primary and specialty care for all children, and (3) sustains
pediatric practice through fair payment, cost-efficiency, and recogni-
tion of the value of pediatric primary care. The medical home model
supports the strategic plan of the American Academy of Pediatrics
(AAP)3 by unifying evidence-based practice and the business of pediat-
ric care through patient/family-provider relationships that are based
on trust and effective, reliable information management.

Medical Home Information Functions

The medical home must centralize and support the primary care rela-
tionship between the patient/family and health care provider through
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well-designed and well-implemented
health information management. Criti-
cal information-management func-
tions that support and enhance medi-
cal home principles include:

● establishment and maintenance of
assurance (confidentiality, integ-
rity, availability, currency, continu-
ity, and accuracy) of patient health
information;

● comprehensive organization and
management of patient-care infor-
mation (eg, encounter data, pre-
scriptions, referrals, medication
reconciliations) over a patient’s life-
time and across all providers and
services (eg, pharmacies, laborato-
ries, imaging services, consultants,
and other providers); comprehen-
sive and accurate collection of so-
cial, demographic, and genetic his-
tories (including family trees) with
linkage to maternal and perinatal/
natal data; and translation of evi-
dence into patient-centered care
plans that implement and track
care;

● timely measurement of clinical ef-
fectiveness of care and effects on
patient health outcomes;

● secure communication of clinical
and business functions (documen-
tation, coding, billing, accounting)
among providers, the patient/fam-
ily, and othermembers of the health
care team (including insurance
companies);

● education and sharing of health
knowledge, information, and data
for informed and shared decision-
making by patients/families; and

● reuse of accrued and aggregated
clinical data and experience for
quality improvement, practitioner
assessment, maintenance of certifi-
cation, research, and program-
planning in a manner that does not
compromise patient confidentiality

and does not require additional con-
sent or assent.

Supporting Medical Homes With
Information Technology

Improving the Continuity of Care

Medical home information-management
systems must facilitate accurate, real-
time collection, storage, retrieval, re-
view, and communication of patient
health information over time and
across providers. For pediatrics, the
core of such systems is a lifelong, elec-
tronic health record (EHR). Basic re-
quirements for the content of an EHR
for general4 and inpatient5 pediatric
care have been articulated. Ambula-
tory medical home information sys-
tems must support:

● longitudinal tracking and continuity
of health maintenance and chronic
disease management via clinical
decision-support tools that ade-
quately meet the needs of pediatric
care;

● coordination and comanagement of
care provided to childrenwith special
health care needs during complex ep-
isodes that require numerous provid-
ers (primary care providers, special-
ists, inpatient care) via real-time
communications and health informa-
tion networks;

● patient transfers that span different
care episodes (ie, ambulatory care
to emergency care, emergency care
to inpatient or critical care, critical
care to rehabilitation care, inpa-
tient care to home), including com-
prehensive and systematic communi-
cation of health information required
for all care before, during, and after
transfers between providers via
structured care-transition tools and
processes;

● patient-care transitions between
medical homes—such as transi-
tions from pediatric to adult medi-
cal homes6—via universal (ie,

vendor/technology-neutral) porta-
bility standards for patient records
among different medical home in-
formation systems;

● continuous quality improvement of
all health care processes and pro-
vider performance over the entire
patient life span via adoption and
use of inclusive standardized age-
specific (prenatal to elderly) data
and measures; and

● information assurance: (a) confi-
dentiality (authentication and au-
thorization) as required by local
and national regulations and perti-
nent legislation for all pediatric pop-
ulations (including adolescents and
children in foster care); (b) content
and source integrity through audit
trails and disaster recovery and no-
tification protocols; and (c) real-
time availability of patient informa-
tion to care providers who need it,
whenever they need it.

Real-time availability of patient infor-
mation from the medical home to
other entities (ie, to patients, families,
pharmacies, laboratories, hospitals,
emergency departments, immuniza-
tion information systems, registries,
other practices) requires the estab-
lishment of secure and compliant
health care information communica-
tions networks. Such networks and all
tools (eg, personal health records,
electronic prescribing, ambulatory or-
der entry, secure messaging, and data
entry) that access patient information
from the medical home must support
information assurance in transit (and
at rest) between entities or electronic
applications.

Improving the Efficiency and Safety of
Care

Medical home information systems
must help enhance the efficiency and
cost-effectiveness of care. Systems
can help improve efficiency through
reduction (if not elimination) of unnec-
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essary service duplications, such as
redundant laboratory testing or imag-
ing studies, by centralizing andmaking
available past and current results to
authorized providers in a just-in-time
fashion.

Automation of repetitive tasks, such as
electronic prescribing and clinical de-
cision support (electronic checklists,
reminders, and alerts) for ongoing
scheduled clinical tasks, such as
timely immunization administration,
must improve efficiency, reliability,
and resilience of health care pro-
cesses by removing barriers and am-
biguities that lead to failures and pa-
tient harm. Medical home processes in
need of this type of improvement in-
clude medication-tracking and recon-
ciliation (especially during patient
transfers and care transitions and
product recalls), vaccine management
and catch-up (especially during short-
ages), and medical and durable equip-
ment management for children with
special health care needs.

To maximize the efficiency and safety
of pediatric care, information systems
must connect and facilitate clear com-
munication among all partners within
the care network. In addition to having
easy access to the physical networks
that facilitate communication, all
entities within the care network must
support information-interchange stan-
dards (such as the ASTM/HL7 Continuity
of Care Record/Document7) that in-
clude relevant concepts (eg, weight-
based [mg/kg] medication dosing)
that meet the needs of pediatric pa-
tients and their care.

Improving the Quality of Care

Medical home information systems
must support continuous quality im-
provement. Systems must facilitate:

● timely translation of evidence into
actionable practice protocols;

● consistent and measurable delivery
of evidence-based clinical care; and

● continuous collection and reporting
of quality indicators based on clini-
cal data.

As care quality is increasingly defined
by indicators on the basis of clinical
practice data (as opposed to claims
data) by payers and regulators, infor-
mation systems must be designed and
implemented to collect and display,
process, and report measures derived
directly from clinical care and out-
comes data. To provide true measures
of clinical effectiveness and cost-
effectiveness, it will become necessary
to design systems and measures that
link performance indicators to “epi-
sodes of care” that go beyond simple
“encounters.”

To translate current evidence into
practice, systems must support incor-
poration of current guidelines into ac-
tionable practice tools. Tools such as
checklists and clinical decision sup-
port must be incorporated into elec-
tronic encounter forms and other cli-
nician interfaces that can collect
performance data that demonstrate
the impact of guideline implementa-
tion within specific care settings.

Finally, as a potential source of ongo-
ing accrued clinical data, medical
home information systems must make
such clinical data available to support
quality improvement on multiple lev-
els: to provide data for performance
feedback (for continuous profes-
sional development and mainte-
nance of certification) at the level of
the individual clinician; to develop
and refine clinical decision support
and to assess performance (data for
programs such as eQIPP [Education
in Quality Improvement for Pediatric
Practice]8) at the practice level; and
to pool data from individual medical
home information systems (to health
information exchanges) for public
health research and planning at
community and population levels.

RECOMMENDATIONS

The AAP supports:

1. Development, implementation, and
widespread deployment of a com-
prehensive electronic infrastructure
to support pediatric information-
management functions of the family-
centered medical home. These
functions include (a) management
and tracking of patient health and
services over a patient’s lifetime
across multiple providers, (b) com-
prehensive, efficient, and timely
transfer of health data for safe pa-
tient transitions among providers,
institutions, and practices, (c) es-
tablishment of central coordination
of a patient’s health information
among multiple repositories (includ-
ing personal health records and in-
formation exchange), (d) translation
of evidence into actionable protocols
and clinical decision support, and (e)
reuse of archived clinical data for
continuous quality improvement and
public health research.

2. Formal and centralized advocacy in
legislative and technical arenas to
promote the development, imple-
mentation, and widespread adop-
tion of tools to support pediatric in-
formation functions in medical
home information systems, includ-
ing (a) pediatric-specific quality
measures based on clinical data,
(b) data standards that facilitate
electronic collection, processing,
and reporting of pediatric-specific
and pediatric-appropriate clinical
data from medical homes for qual-
ity improvement for practices, con-
tinuous professional development
of providers, regulatory reporting,
and population-based health re-
search, and (c) health information
exchanges that connect medical
homes to other sectors of the
health care environment.

3. Universal portability of health infor-
mation tootherentities includingper-
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sonal health records, pharmacy, lab-
oratory, and imaging information
systems; other patient electronic in-
formation systems (regardless of
vendor); and registries for research
and resource management.

4. Creation of financial incentives to
(a) promote adoption of the medi-
cal homemodel in primary and spe-
cialty care, (b) design, implement,
and deploy health information tech-
nologies that meet pediatric re-
quirements for quality and safety,
and (c) promote widespread uni-
versal adoption of such technolo-
gies (including education and train-
ing) into medical home information
systems.

Barriers to Overcome

Challenges to these recommendations
include:

● Need for universal bidirectional in-
teroperability of systems—As inter-
connected systems evolve, there is
increasing need to create andmain-
tain bidirectional exchange of data
from EHRs to practice-management
and billing/scheduling systems, in-
surance information systems, and
health information exchanges. In-
teroperability is vulnerable to loss
when systems change; therefore,
universal standards for maintain-
ing data-sharing among systems
are needed.

● Need for centralized leadership—
As the movement to increase adop-
tion of EHRs and associated health
information technology acceler-
ates, so does the need for a central
organizing entity for pediatric-
specific technical, legislative, and
advocacy efforts. Such an entity
must work to align incentives and
help pediatric practices navigate
the changes that will be required to
promote family-centered medical

homes and health information tech-
nology adoption. These evolving
needs will require the AAP9 to work
in partnership with practices, ven-
dors, and other stakeholders in the
best interests of child health to
build national and regional health
information networks that meet the
needs of pediatric care. An impor-
tant area for initial technical work is
in the development of a pediatric
EHR format as part of the Child
Health Insurance Reauthorization
Act (CHIPRA).10 The AAP has estab-
lished the Child Health Informatics
Center11 to lead in some of these
efforts.

● Financial uncertainty—Pediatric
practices bear the risks and costs
of health information technology
adoption but do not currently see
financial returns on those invest-
ments. Therefore, financial incen-
tives and assurances that mitigate
risks of adoption and that provide
return on investments to practices
are needed if wider pediatric adop-
tion of health information technol-
ogy is the target goal. Federal ef-
forts include providing financial
incentives for “meaningful use” of
“certified products” that extend to
all pediatric practices.12

● Privacy, security, and information
ownership—Privacy laws, designed
to provide patients with particular
and well-recognized benefits, pose
implementation challenges for pro-
viding assurance of confidentiality,
integrity, and availability of pediat-
ric patient data. In addition to juris-
dictional variations in laws sur-
rounding patient privacy, there are
technical, political, and ethical is-
sues surrounding information man-
agement for children with condi-
tions such as HIV or rare diseases,
adolescent privacy and confidential-
ity issues, and of confidential data

stored in health information ex-
changes. In addition, the progres-
sive management, regulation, and
ownership of archived personal
health information and its reuse as
children reach the age of majority
are unclear.

● Practitioner resistance—The tech-
nical challenges in implementing
electronic information systems in
ambulatory settings are daunting
for many practices, especially
smaller ones. The work and cost of
selecting and implementing a sys-
tem is compounded by the work and
cost of converting existing practice
data and infrastructure to fit an
electronic record, and the loss of
productivity during deploymentmay
deter many practices from adop-
tion. In addition, practices are vul-
nerable to changes in health infor-
mation technology vendor choices
that may require additional costly
changes as markets change.
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AMERICAN ACADEMY OF PEDIATRICS

CLINICAL REPORT
Guidance for the Clinician in Rendering Pediatric Care

Tracy L. Trotter, MD; Judith G. Hall, OC, MD; and the Committee on Genetics

Health Supervision for Children With Achondroplasia

ABSTRACT. Achondroplasia is the most common con-
dition associated with disproportionate short stature.
Substantial information is available concerning the nat-
ural history and anticipatory health supervision needs in
children with this dwarfing disorder. Most children with
achondroplasia have delayed motor milestones, prob-
lems with persistent or recurrent middle-ear dysfunction,
and bowing of the lower legs. Less often, infants and
children may have serious health consequences related to
hydrocephalus, craniocervical junction compression, up-
per-airway obstruction, or thoracolumbar kyphosis. An-
ticipatory care should be directed at identifying children
who are at high risk and intervening to prevent serious
sequelae. This report is designed to help the pediatrician
care for children with achondroplasia and their families.
Pediatrics 2005;116:771–783; achondroplasia, short stat-
ure, children, health supervision.

ABBREVIATIONS. OFC, occipital-frontal circumference; CT, com-
puted tomography.

INTRODUCTION

This clinical report is designed to assist the pe-
diatrician in caring for children with achondro-
plasia confirmed by radiographs and physical

features. Although pediatricians usually first see
children with achondroplasia during infancy, occa-
sionally they are called on to advise a pregnant
woman who has been informed of the prenatal di-
agnosis of achondroplasia or asked to examine a
newborn to help establish the diagnosis. Therefore,
this report offers advice for these situations as well.
Substantial new information has appeared since

publication of the first policy statement on health
supervision of children with achondroplasia.1 In par-
ticular, a great deal has been learned about the mo-
lecular genetics of the disorder.2 In addition, a more
complete understanding of how certain serious com-
plications can be minimized or avoided has accrued.3
The new information is incorporated into this report,
which is a revision of the original policy statement.
Achondroplasia is the most common condition as-

sociated with severe disproportionate short stature.4
The diagnosis can usually be made on the basis of
clinical characteristics and very specific features on

radiographs, which include contracted base of the
skull, square shape of the pelvis with a small sacro-
sciatic notch, short pedicles of the vertebrae, rhi-
zomelic (proximal) shortening of the long bones, tri-
dent hands, a normal-length trunk, proximal femoral
radiolucency, and (by midchildhood) a characteristic
chevron shape of the distal femoral epiphysis. Other
rhizomelic dwarfing disorders such as hypochondro-
plasia and thanatophoric dysplasia are part of the
differential diagnosis, but achondroplasia usually
can be distinguished from them because the changes
in hypochondroplasia are milder and the changes in
thanatophoric dysplasia are much more severe and
invariably lethal. Achondroplasia is an autosomal
dominant disorder, but approximately 75% of cases
represent new dominant mutations. Achondroplasia
is caused by mutation in the gene that codes for the
fibroblast growth factor receptor type 3 (FGFR3).5–7
Because virtually all of the causal mutations occur at
exactly the same place within the gene,7 molecular
testing is straightforward. It is not necessary to per-
form molecular testing in every child with a clinical
diagnosis of achondroplasia. However, FGFR3 test-
ing should be performed in children who are in any
way atypical or in circumstances in which differen-
tiation from similar disorders, such as hypochondro-
plasia, is not certain. Such children also should be
referred for clinical genetic evaluation.
A great deal is known about the natural history of

achondroplasia that can be shared with the family.3,8
The average adult height in achondroplasia is ap-
proximately 4 ft for men and women (Figs 1 and 2).9
The most common complication, occurring in adult-
hood, is related to lumbosacral spinal stenosis with
compression of the spinal cord or nerve roots.10,11
This complication is usually treatable by surgical
decompression if it is diagnosed at an early stage.
Most children with achondroplasia do well. How-

ever, children affected with achondroplasia com-
monly have delayed motor milestones (Fig 3),12,13
otitis media, and bowing of the lower legs.14 Less
commonly, infants and children may have serious
health consequences related to hydrocephalus,
craniocervical junction compression, upper-airway
obstruction, or thoracolumbar kyphosis. Although
they are less common, anticipatory care should be
directed at identifying children who are at high risk
and intervening to prevent serious sequelae. Most
individuals with achondroplasia are of normal intel-
ligence and are able to lead independent and pro-

The guidance in this report does not indicate an exclusive course of treat-
ment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.
doi:10.1542/peds.2005-1440
PEDIATRICS (ISSN 0031 4005). Copyright © 2005 by the American Acad-
emy of Pediatrics.
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parents are usually knowledgeable about the disor-
der, the inheritance, and the prognosis for the off-
spring. More often, diagnosis of achondroplasia is
first suspected late in gestation on the basis of long-
bone foreshortening incidentally discovered by ul-
trasonography. With the frequent use of ultrasonog-
raphy, many cases of achondroplasia are first
identified prenatally (after 26 weeks of gestational
age). However, disproportionately short limbs are
observed in a heterogeneous group of conditions.
Misdiagnosis and inaccurate prenatal counseling of
families is common.16 Confirmation of diagnosis
based on ultrasonographic features characteristic of
achondroplasia can be provided by molecular testing
(FGFR3 mutational testing) of prenatal specimens. If
no such confirmation has yet been completed, cau-
tion should be exercised when counseling the family.
In this circumstance, the pediatrician should discuss
the tentative nature of the diagnosis and alternatives
that may explain the identified features. The pedia-

trician should also discuss the natural history of
achondroplasia, because it is the most likely expla-
nation for the findings. In cases in which the diag-
nosis is unequivocally established either because of
the familial nature of the disorder or by prenatal
molecular diagnosis (chorionic villus sampling at
11–13 weeks’ gestation or amniocentesis after 15
weeks’ gestation), the pediatrician may consider the
following steps as appropriate.

1. Review, confirm, and demonstrate laboratory or
imaging studies leading to the diagnosis.

2. Explain the mechanisms for occurrence of achon-
droplasia in the fetus and the recurrence risk for
the family.

3. Remember that at least 75% of cases of achondro-
plasia occur in families in which both parents
have average stature. In those cases, achondropla-
sia in the offspring occurs because of a mutation
in the gene.

Fig 2. Height for females with achondroplasia
(mean 2.8 standard deviation) compared
with normal standard curves. The graph was
derived from 214 females. (Saul RA, Seaver LH,
Sweet KM, Geer JS, Phelan MC, Mills CM. Growth
References: Third Trimester to Adulthood. 2nd ed. 
Greenwood, SC: Greenwood Genetic Center; 1998:
107–110.)
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ductive lives.15 Because of their disproportionate
short stature, however, a number of psychosocial
problems can arise. Families can benefit from antic-
ipatory guidance and the opportunity to learn from
other families with children of disproportionate
short stature.

The consensus-based guidance in this report is
designed to help the pediatrician care for children
with achondroplasia and their families. Issues that
need to be addressed at various ages are discussed
(Table 1). These suggestions are not appropriate for
other chondrodysplasias, because each type has its
own natural history, complications, and specific
guidelines. Irrespective of the availability of the
guidance in this report, it is important that pediatri-
cians and parents also consult a physician with spe-
cial experience and expertise concerning achondro-
plasia early in the child’s life, because this report
only provides generally applicable suggestions that

must be tailored to a particular child’s condition and
needs.

THE PRENATAL VISIT
Pediatricians may be called on to counsel expect-

ant parents whose fetus has achondroplasia or is
suspected to have achondroplasia because of recog-
nition on ultrasonography of disproportionate small
stature. In some settings, the pediatrician will be the
primary resource for counseling a family. At other
times, counseling may already have been provided
to the family by a clinical geneticist and/or the ob-
stetrician. Because of a previous relationship with the
family, however, the pediatrician may be called on to
review this information and assist the family in the
decision-making process.

The diagnosis of achondroplasia in the fetus is
made most often with certainty when 1 or both par-
ents have this condition. In this circumstance, the

Fig 1. Height for males with achondroplasia
(mean 2.8 standard deviation) compared
with normal standard curves. The graph was
derived from 189 males. (Saul RA, Seaver  LH,
Sweet KM, Geer JS, Phelan MC, Mills CM. Growth
References: Third Trimester to Adulthood. 2nd ed. 
Greenwood, SC: Greenwood Genetic Center; 1998:
107–110.)
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4. Review the natural history and manifestations of
achondroplasia, including variability.3

5. Discuss additional studies that should be per-
formed, particularly those to confirm the diagno-
sis in the newborn period. If miscarriage, still-
birth, or termination occurs, confirmation of
diagnosis is important for counseling family
members about recurrence.

6. Review currently available treatments and inter-
ventions. This discussion needs to include the ef-
ficacy, complications, adverse effects, costs, and
other burdens of these treatments. Discuss possi-
ble future treatments and interventions.

7. Explore the options available to the family for the
management and rearing of the child using a non-
directive approach. In cases of early prenatal di-
agnosis, these options may include discussion of
pregnancy termination, continuation of preg-
nancy and rearing of the child at home, foster care,
or adoption. If adoption is planned to another
family, contact may be made with the Little Peo-
ple of America adoption service.17

8. If the mother is affected with achondroplasia, in-
form her that a cesarean delivery must be per-
formed because of the characteristic small pel-
vis.18 A mother affected with achondroplasia may
develop respiratory compromise during the third
trimester of pregnancy, so baseline pulmonary
function studies should be performed. Homozy-
gous achondroplasia can be diagnosed prenatally
with molecular testing of the fetus, by either cho-
rionic villus sampling or amniocentesis. A preg-
nancy at risk of homozygosity should be followed

with ultrasonographic measurements at 14, 16, 18,
22, and 32 weeks of gestation to distinguish ho-
mozygosity or heterozygosity from normal growth
patterns in the fetus.

9. When both parents are of disproportionate short
stature, assess the possibility of double het-
erozygosity19 or homozygosity for achondropla-
sia. Some forms of double heterozygosity lead to
life-threatening problems19; infants with homozy-
gous achondroplasia usually are stillborn or die
shortly after birth.20

HEALTH SUPERVISION FROM BIRTH TO
1 MONTH OF AGE: NEWBORNS

Examination

1. Confirm the diagnosis by radiographic studies
(the diagnosis of approximately 20% of patients
with achondroplasia has been delayed in the past
because it was not suspected on physical exami-
nation in the newborn period, and consequently,
no radiographs were obtained).

2. Document measurements, including occipital-
frontal circumference (OFC), body length, and
body weight; plot these measurements on achon-
droplasia-specific growth charts (Figs 1, 2, and
4–7). Review the phenotype with the parents and
discuss the specific findings with both parents
whenever possible.

3. The OFC should be measured at every pediatric
contact during the first year (Figs 4 and 5).

Fig 3. Developmental screening tests in achondroplasia. The bar scale shows the percentage of achondroplastic children passing the item;
the black triangle on top of the bar shows the age at which 90% of normal children pass the same item. The graphs were derived from
197 affected individuals, obtained by questionnaire. (Reproduced with permission from Am J Med Genet. 1981;9:19-23.)
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Anticipatory Guidance

1. Discuss the specific findings of achondroplasia
with the parents, including the following:

• Autosomal dominant inheritance: approxi-
mately 75% of cases are new mutations. Germ-
line mosaicism (in which some germ cells are
derived from a normal cell line and some are
from a cell line with a mutation) has been re-
ported, but the risk of recurrence in sporadic
cases is less than 1%.21–23

• Most individuals with achondroplasia have nor-
mal intelligence and normal life expectancy.

• Although serious problems may arise during
infancy, such problems affect only 5% to 10% of
infants with achondroplasia.

• Growth hormones, other drug therapies, and
food or vitamin supplements are not effective in

significantly increasing stature. Growth-hor-
mone therapy may result in a transient increase
in growth rate. However, the salutary effects
diminish with continued treatment. No study
has clearly demonstrated a significant benefit
with respect to ultimate adult stature.24,25 If
elected, such treatment should be considered
only within a research setting. Extended limb
lengthening using a variety of techniques has
been used far more elsewhere than in North
America. It can result in substantial increases in
ultimate height.26,27 However, it is arduous, not
without risk, and costly. Most families alterna-
tively choose to modify the environment to ac-
commodate the child rather than the converse.

• Special achondroplasia growth curves and in-
fant development charts have been developed
(Figs 1–7); the final expected adult height for

Fig 4. Head circumference for males with achondro-
plasia compared with normal curves (dashed lines).
The graph was derived from 189 males. (Saul  RA, 
Seaver LH, Sweet KM, Geer JS, Phelan MC, Mills CM. 
Growth References: Third Trimester to Adulthood. 2nd ed. 
Greenwood, SC: Greenwood Genetic Center; 1998:
107–110.)
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persons with achondroplasia is approximately 4
ft.9

2. Discuss the following possible severe medical
complications and methods of prevention:

• Unexpected infant death occurs, in the absence
of aggressive evaluation, in approximately 2% to
5% of all infants with achondroplasia.28,29 This
seems to result from central apnea arising sec-
ondary to compression of arteries at the level of
the foramen magnum.28 In addition, the univer-
sally small foramen magnum may result in a
high cervical myelopathy.30,31 However, with
appropriate assessment and intervention, both
risks can be minimized.31 Parents should be ad-
vised to use an infant seat or infant carrier that
has a firm back that supports the neck and to use
a rear-facing car safety seat for as long as possi-
ble. They should be counseled to avoid use of
products like mechanical swings and carrying

slings to limit uncontrolled head movement
around the small foramen magnum. There are
instances in which infants with achondroplasia
who showed no clinical abnormality by exami-
nation and who were asymptomatic have died
from this complication. Given this, and because
it can be life saving, care of every infant with
achondroplasia should include assessment for
craniocervical junction risks, which includes
careful neurologic history and examination,
neuroimaging, and polysomnography.31 Neuro-
imaging can be by computed tomography (CT)
with thin cuts and bone windows31 or magnetic
resonance imaging (MRI),32,33 each of which has
benefits and disadvantages: CT allows direct
comparison of foramen magnum size with pub-
lished achondroplasia standards and often can
be accomplished without sedation or anesthesia
but does not allow direct visualization of the

Fig 5. Head circumference for females with achondro-
plasia compared with normal curves (dashed lines).
Data were derived from 145 females. (Saul RA, 
Seaver LH, Sweet KM,Geer JS, Phelan MC, Mills CM. 
Growth References: Third Trimester to Adulthood. 2nd ed. 
Greenwood, SC: Greenwood Genetic Center; 1998:
107–110.)
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neural elements of interest; MRI provides such a
direct assessment of the brainstem and upper
cervical spinal cord, but no standards for esti-
mation of foraminal size by MRI are available,
and currently it cannot be performed routinely
without sedation. Rapid development of imag-
ing technology suggests that alternative meth-
ods may become appropriate in the future.

• If severe problems are found (eg, marked abnor-
mality by neurologic examination, such as pro-
found hypotonia or sustained ankle clonus;
markedly diminished foramen magnum size
compared with achondroplasia standard; sub-
stantial deformation of the upper cervical spinal
cord; hypoxemic episodes with minimal oxygen
saturations below 85%31), referral to a neurosur-

Fig 6. Height-by-weight standards in achondroplasia: males. (Reproduced with permission from Am J Med Genet. 1996;62:255-261.)

Fig 7. Height-by-weight standards in achondroplasia: females. (Reproduced with permission from Am J Med Genet. 1996;62:255-261.)
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geon or other physician skilled and experienced
in the care and treatment of neurologic prob-
lems in children with achondroplasia should be
initiated.34

• Hydrocephalus is a lifelong risk but is most
likely to develop during the first 2 years.35 OFC
should be monitored carefully during this time.
If the OFC is large or crosses percentiles on the
achondroplasia-specific head-circumference chart,
it is appropriate to refer the infant to a pediatric
neurologist or pediatric neurosurgeon. Baseline
CT or MRI (performed in conjunction with im-
aging of the craniocervical junction) is valuable
if there is concern about possible hydrocepha-
lus. Repeating neuroimaging to assess change in
ventricular size should be considered if there is
acceleration of head growth compared with
achondroplasia standards or if other signs like
bulging, hard fontanelle, or symptoms of un-
usual lethargy or intractable irritability develop.
Both ventriculomegaly and excessive extra-axial
fluid are common benign accompaniments of
achondroplasia35 and should not be misinter-
preted as indicative of need for shunt place-
ment. Neural ultrasonography may be used to
follow these clinical findings.

• Restrictive pulmonary disease occurs in less
than 5% of children with achondroplasia who
are younger than 3 years.36 Living at high ele-
vation markedly increases the risk that restric-
tive problems will develop. If there are signs of
respiratory distress or evidence of poor weight
gain despite adequate caloric intake, pulse
oximetry (during feeding, when crying, and at
rest) should be considered to monitor oxygen-
ation.

• Most infants with achondroplasia develop a tho-
racolumbar kyphosis. More severe kyphosis is
associated with unsupported sitting before there
is adequate trunk muscle strength.37,38 Parents
should be counseled to avoid unsupported sit-
ting and to avoid devices that cause curved sit-
ting or “C sitting,” such as “umbrella-style”
strollers and soft canvas seats during the first
year of life. Use of feeder seats for upright po-
sitioning should be recommended. If severe ky-
phosis appears to be developing, consider a pe-
diatric orthopedic surgical assessment to
determine if bracing is needed.38

• The common complication of spinal stenosis
rarely occurs in childhood but manifests in older
individuals with numbness, weakness, and al-
tered deep tendon reflexes.30 Severe thoraco-
lumbar kyphosis is one mechanism that can give
rise to spinal stenosis. It is for this reason that
unsupported sitting before there is adequate
trunk muscle strength is discouraged.

• Anesthesia risk:39 if an individual with achon-
droplasia needs to have anesthesia and surgery,
the following should be considered:
(a) Care must be taken in manipulation of the

neck, because uncontrolled neck movement
(as may occur with intubation) could lead to
unintentional spinal cord compression sec-

ondary to constriction of the foramen mag-
num.

(b) Care should be taken to ensure that medica-
tion dosages are appropriate for size.

(c) Access to veins is sometimes difficult be-
cause of lack of full extension at the elbow.

(d) Generally, spinal anesthesia should be
avoided, particularly when there is kyphosis
or severe lumbar lordosis, because of limited
space within the spinal canal.

(e) General anesthesia should be strongly con-
sidered for cesarean delivery for pregnant
women with achondroplasia (they will all
require caesarian delivery because of con-
tracted pelves), because use of epidural an-
esthesia in these women requires special skill
and expertise.40/P

3. Discuss the potential psychosocial implications
for both parent and child related to disproportion-
ate short stature. Refer the affected individual or
the parent of an affected individual to a support
group such as Little People of America (also see
“Resources for New Parents”). If parents do not
wish to join a group, they may want to meet with
or talk to other affected individuals or parents.
Remind parents that most individuals with achon-
droplasia lead productive, independent lives.

4. Discuss with the parents how to tell their family
and friends about their child’s growth problem.

5. Supply the parents with educational books and
pamphlets (see “Resources for New Parents”).

6. Discuss the realistic functional problems for af-
fected individuals.

7. Discuss individual resources for support, such as
family, clergy, social workers, psychologists, and
friends.

8. Review the prenatal diagnosis and recurrence
risks for subsequent pregnancies.

HEALTH SUPERVISION FROM 1 MONTH TO
1 YEAR OF AGE: INFANCY

Examination
1. For infants not diagnosed in the newborn period,

arrange for neuroimaging and polysomnography
at the time of diagnosis.

2. Assess growth and development in comparison
only with children with achondroplasia (Figs 1–7).

3. Perform physical examination.
4. Review head growth on achondroplasia-specific

head-circumference charts.
5. Refer the infant to a pediatric neurologist or pe-

diatric neurosurgeon if head size is disproportion-
ately large or crosses percentiles, if there are signs
or symptoms of hydrocephalus, or if there are
indicators of possible craniocervical junction com-
pression, including excessively brisk reflexes,
asymmetric reflexes, ankle clonus, extreme hypo-
tonia, or early hand preference.10,35

6. Consider repeating neuroimaging studies if there
is acceleration of head growth, severe persisting
hypotonia, or any signs of craniocervical junction
compression.31–34 Growth of the foramen mag-
num may be compared with achondroplasia-spe-
cific standards.41
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7. Check motor development and discuss develop-
ment; note on the milestone charts for achondro-
plasia. Expect motor delay but not social or cog-
nitive delay.12,13 Check for serous otitis media.
Review risk at 6 to 12 months of age. Formal
behavioral audiometric assessment should be
completed at 9 to 12 months of age. Language
delay may be present secondary to conductive
hearing loss.

8. Continue to monitor for progression of kyphosis
at the thoracolumbar junction. It is recommended
that parents avoid carrying a child with achondro-
plasia in curled-up (C-sitting) positions. Certain
types of child carriers, mechanical swings, jump-
ers, and umbrella-style strollers tend to increase
risk for gibbus. Unsupported sitting should be
avoided.37,38 Parents and therapists should be in-
structed to provide back support during the first
year of life. If severe kyphosis appears to be de-
veloping, consider pediatric orthopedic surgical
assessment to determine if bracing is needed.38

9. Be aware that external rotation of the hips is com-
monly present and usually disappears spontane-
ously when the child begins to bear weight. This
finding does not require bracing for the infant.

Anticipatory Guidance
1. Review the personal support available to the fam-

ily.
2. Review contact with support groups.
3. Observe the emotional status of parents and in-

trafamily relationships.
4. Discuss early-intervention services and the impor-

tance of normal socializing experiences with other
children.

5. Ask the parents whether they have educated their
family members about achondroplasia; discuss
sibling adjustment.

6. Review the increased risk of serous otitis media
because of short eustachian tubes. Indicate that an
ear examination is appropriate with any persistent
or severe upper respiratory tract infection or when
parents suspect that ear pain may be present.

7. Advise parents to avoid infant carriers that curl
up the infant. This does not apply to car safety
seats, which should always be used during auto-
mobile travel. A rear-facing car safety seat should
be used to the highest weight allowed by a con-
vertible seat (25–30 lb).

8. Discuss filing for Supplemental Security Income
benefits as appropriate.

HEALTH SUPERVISION FROM 1 TO 5 YEARS OF
AGE: EARLY CHILDHOOD

Examination
1. Assess the child’s growth and development as

plotted on the achondroplasia growth charts.
2. Continue to follow rate of head growth on the

achondroplasia-specific head-circumference charts.
3. Continue to watch for thoracolumbar gibbus (ky-

phosis). Discuss avoiding the use of walkers,
jumpers, or backpack carriers. Any kyphosis
present should disappear as the child begins to

bear weight. Lumbar lordosis usually develops
but rarely requires specific intervention. Weight
bearing and walking may occur late; however,
they are expected by 2 to 2.5 years of age. When
weight bearing begins, the external rotation of
the hips should self-correct to a normal orienta-
tion within 6 months.

4. Anticipate some bowing of the legs. Many chil-
dren will also have instability of the soft tissues
surrounding the knee and internal tibial torsion.
If positional deformity and instability leads to
difficulty walking, a thrust at the knee (uncon-
trolled lateral or medial movement with weight
bearing), or chronic pain, consult a pediatric or-
thopedist.14

5. Check the child’s hips for hip-flexion contrac-
tures. Prescribe exercises that may decrease lum-
bar lordosis and hip-flexion contractures if indi-
cated. Check the hips for external rotation. Refer
the child to a pediatric orthopedist if necessary.

6. Screen hearing each year. If otologic history,
hearing screening, or speech development raise
concerns about hearing, formal audiologic as-
sessment should be obtained.

7. Perform speech evaluation at no later than 2
years of age. If speech is delayed, conductive
hearing loss attributable to chronic serous otitis
media should be excluded.

8. Watch for obstructive sleep apnea secondary to
smaller-than-average airway size plus physio-
logic adenoidal hypertrophy.42–44 Most children
with achondroplasia snore. However, if obstruc-
tive apnea or disordered breathing in sleep is
suspected (increased retraction, glottal stops,
choking, intermittent breathing, apnea, deep
compensatory sighs, secondary enuresis, recur-
rent night-time awakening or emesis), then ad-
ditional pulmonary evaluation and polysomnog-
raphy are indicated.

9. Be aware that gastroesophageal reflux may be
more common in children with achondroplasia
and may be more common in those with neuro-
respiratory complications.45 If reflux is severe, in
addition to usual treatments, consider referral to
a pediatric specialist with experience in treating
gastroesophageal reflux in infants and children.

10. Do not misinterpret greater-than-average sweat-
ing as indicative of serious medical problems; it
is normal in children with achondroplasia.

11. In rare instances in which diagnosis of achondro-
plasia is delayed beyond 1 year of age, determine
if neuroimaging is needed on the basis of clinical
signs and symptoms.

Anticipatory Guidance
1. Consider adapting the home so that the child can

become independent (eg, lower the light switches,
use lever door handles and lever sink faucets, make
the toilet accessible, and supply step stools) (see
“Resources for Parents”).

2. Determine if an occupational therapy consulta-
tion is needed.

780 HEALTH SUPERVISION FOR CHILDREN WITH ACHONDROPLASIA



3. Discuss adapting age-appropriate clothing with
snapless, easy-opening fasteners and tuckable
loops.

4. Discuss adaptation of toys, especially tricycles, to
accommodate short limbs.

5. Discuss adaptation of toilets to allow comfort-
able, independent use, with an extended wand
for wiping if needed.

6. Discuss the use of a stool during sitting so that
the child’s feet are not hanging. Feet need sup-
port while the child is sitting at a desk, in a chair,
or on the toilet. A cushion behind the child’s back
may be required for good posture and to prevent
chronic back pain. Counsel parents for optimal
protection to use a convertible rear-facing car
safety seat to the highest weight and height al-
lowed by the manufacturer of the seat.46 A rear-
facing seat provides the best support protection
and positioning angle for a child with macro-
cephaly and skeletal dysplasia. Parents may ben-
efit from suggestions for behavioral intervention
to promote continuing the rear-facing position as
long as possible.47

7. Review weight control and eating habits to avoid
obesity, which often becomes a problem in mid-
to late childhood.48

8. Discuss orthodontic bracing in the future and the
possible need for early orthodontic assessment to
consider palatal expansion.

9. Encourage the family to develop activities in
which the child can take part; avoid gymnastics,
diving, trampolines, and collision sports.

10. Discuss how to talk with the child and friends or
family members about short stature.

11. Encourage preschool attendance so that the child
can learn to socialize in an age-appropriate way,
and work with parents to prepare the teacher
and the other children so that the child is not
given unnecessary special privileges.

12. Discuss toileting at school and special prepara-
tions needed by the school because of the child’s
short stature (see “Resources for Parents”).

HEALTH SUPERVISION FROM 5 TO 13 YEARS
OF AGE: LATE CHILDHOOD

Examination
1. Assess and review the child’s growth, develop-

ment, and social adaptation.
2. Plot measures on achondroplasia weight-by-

height grids (Figs 6 and 7).
3. Review weight control.48 The child may need to

restrict food intake and eat less than an average-
sized child eats.

4. Complete a general and neurologically oriented
physical examination.

5. Check deep tendon reflexes yearly for asymmetry
or increased reflexes that suggest spinal stenosis.

6. Continue to assess history for possible obstructive
sleep apnea.

7. Test hearing each year.

Anticipatory Guidance
1. Determine school readiness.

2. Discuss preparation of the school and teacher for
a child with short stature (see “Resources for
Parents”).

3. Prepare the child for others’ questions and curi-
osity. Be sure the child can explain why he or she
is short and can ask for help in an appropriate
way. Children with achondroplasia usually are
included in the regular education program.

4. Suggest adaptive aids for the school to cope with
heavy doors, high doorknobs, reaching for the
blackboard, foot support, and a regular-sized
desk. Also, be sure that the child can use the
restroom independently (see “Resources for Par-
ents”).

5. Counsel parents to use a child safety seat with a
full harness to the highest weight allowed by the
manufacturer of the seat and then to transition to
the belt-positioning booster seat for optimal seat-
belt positioning.46

6. Review socialization and foster independence.
7. Discuss contact with support groups. They are

especially valuable at this age.
8. Consider obtaining an orthopedic evaluation

when the child is approximately 5 years of age to
make appropriate treatment plans if necessary.

9. Emphasize correct posture and encourage the
child to consciously decrease lumbar lordosis by
“tucking the buttocks under.” If lordosis is se-
vere, consider physical therapy referral to teach
lower abdominal muscle strengthening and pel-
vic rotation.

10. Develop an activity program with acceptable ac-
tivities such as swimming and biking. The child
should avoid gymnastics and collision sports be-
cause of the potential for neurologic complica-
tions secondary to cervical spinal stenosis. If soc-
cer is played, heading should be prohibited.

11. Review orthodontic and speech status.

HEALTH SUPERVISION FROM 13 TO 21 YEARS OR
OLDER: ADOLESCENCE TO EARLY ADULTHOOD

Examination
1. Continue to record growth parameters.
2. Review weight control and diet.
3. Monitor for any signs or symptoms of nerve com-

pression and check deep tendon reflexes, tone,
and sensory findings, if indicated.

4. Continue to assess history for possible obstructive
sleep apnea.

Anticipatory Guidance
1. Check on social adaptation.
2. Discuss the diagnosis with the adolescent to be

sure that he or she has the vocabulary and the
understanding of the genetic nature of achondro-
plasia.

3. Discuss contraception. The importance and use
of contraception should be discussed with both
males and females. Women with achondroplasia
usually are fertile. Oral contraception should not
be used long-term, because women with achon-
droplasia may have an increased risk of uterine
fibroids, which may be aggravated by oral con-

AMERICAN ACADEMY OF PEDIATRICS 781



traceptives. However, using a diaphragm is dif-
ficult because of the short arms in achondropla-
sia. Finding the appropriate long-term contraception
may require consultation with a knowledgeable
gynecologist. Women with achondroplasia often
develop respiratory compromise late in pregnan-
cy; thus, baseline respiratory function studies are
recommended early in pregnancy. All pregnant
women with achondroplasia will require caesar-
ian delivery because of their small pelvic outlet.
Because of spinal stenosis, spinal anesthesia is
not recommended, and most women with achon-
droplasia should have general anesthesia for
their cesarean delivery. If the partner of the
woman with achondroplasia is of average stat-
ure, there will be a 50% risk of the infant having
achondroplasia. If the partner also has short stat-
ure, the specific recurrence risk and the possibil-
ity of a severely affected infant must be deter-
mined so that the pregnancy and neonate can be
managed properly. Prenatal diagnosis should be
discussed to facilitate the management of the
pregnancy for optimal outcome.18

4. Review orthodontic status.
5. Continue weight counseling.48,49
6. Encourage the family and affected person to set

career and life goals high and appropriate, as for
other members of the family. Assist in adapting
to an independent life and in obtaining a driver’s
license. Drivers usually require a vehicle that is
adapted with pedal extenders; extenders that can
be easily mounted and removed as needed are
available. Families may wish to work with a
driver-rehabilitation specialist who is qualified
to assess the driver’s transportation needs and
who can provide them with a list of appropriate
vehicle modifications. Names of qualified evalu-
ators can be obtained by contacting a local reha-
bilitation center or the Association for Driver
Rehabilitation Specialists (609-844-4433).50 For
most it will be necessary to provide a letter of
justification for disabling of the air bag, because
even with pedal extenders, marked arm fore-
shortening will preclude positioning at an appro-
priate distance from the air bag (10–12 in).47
Individuals who want to have an air bag on-off
switch must read an informational brochure and
submit an official request to the National High-
way Traffic Safety Administration (888-DASH-2-
DOT [www.nhtsa.dot.gov]). Approval does not
guarantee, however, that the request will be hon-
ored by a vehicle dealer.51

7. Discuss college, vocational planning and train-
ing, and other plans after high school.

8. Foster independence.
9. Continue to encourage participation in social ac-

tivities and support groups. It is particularly use-
ful during this age period.

10. Assist in transition to adult care.
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ERRATA

An error appeared in the Experience and Reason—Briefly Recorded by Tan et al,
titled “Isolated Sulfite Oxidase Deficiency: A Case Report With a Novel Mutation
and Review of the Literature” that was published in the September 2005 issue of
Pediatrics (2005;116:757–766). On page 758, the last line in column 2, the authors
wrote: “The patient was homozygous for a novel 4-base pair deletion (c.2037-
2040delTAGA) in exon 3 that led to a frameshift and resulted in a prematurely
truncated protein.” This sentence should have read as follows: “The patient was
homozygous for a novel 4-base pair deletion (c.1142-1145delTAGA) in exon 3 that
led to a frameshift and resulted in a prematurely truncated protein.” The same
error appears on page 763, Table 1, column 22 in the Mutations in SUOX row. The
table currently reads: “c2037-2040delTAGA.” It should read: “c.1142-
1145delTAGA.” The authors state that to the best of their knowledge, this remains
a new, previously unreported mutation, and this error in nomenclature does not
alter the substance nor the importance of the publication in any way.

doi:10.1542/peds.2005-2563

An error occurred in the AAP clinical report by Trotter et al, titled “Health
Supervision for Children With Achondroplasia” that was published in the Sep-
tember 2005 issue of Pediatrics (2005;116:771–783). Figures 1, 2, 4, and 5 were
credited incorrectly. The credit for figures 1, 2, 4, and 5 should read: Saul RA,
Seaver LH, Sweet KM, Geer JS, Phelan MC, Mills CM. Growth References: Third
Trimester to Adulthood. 2nd ed. Greenwood, SC: Greenwood Genetic Center; 1998:
107–110.

doi:10.1542/peds.2005-2461

An error appeared in the commentary by Cherry titled “Pertussis Vaccines for
Adolescents and Adults” that was published in the September 2005 issue of
Pediatrics (2005;116:755–756). On page 756, in Table 1 in the column under Boostrix
for the entry 2-Phenoxyethanol, the 2.5 mg should be removed and replaced by a
dash (—).

doi:10.1542/peds.2005-2447

TABLE 1. Composition per 0.5-mL Dose of Adacel and Boostrix

Antigen Adacel Boostrix

Diphtheria toxoid 2 Lf 2.5 Lf
Tetanus toxoid 5 Lf 5 Lf
Pertussis toxin toxoid 2.5 �g 8 �g
Filamentous hemagglutinin 5 �g 8 �g
Pertactin 3 �g 2.5 �g
Fimbriae 2/3 5 �g —
Aluminum 0.3 mg 0.3 mg
2-Phenoxyethanol 0.6% —

Lf indicates flocculation units.
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Clinical Report—Health Supervision for Children With
Down Syndrome

abstract
These guidelines are designed to assist the pediatrician in caring for
the child in whom a diagnosis of Down syndrome has been confirmed
by chromosome analysis. Although a pediatrician’s initial contact with
the child is usually during infancy, occasionally the pregnant woman
who has been given a prenatal diagnosis of Down syndrome will be
referred for review of the condition and the genetic counseling pro-
vided. Therefore, this report offers guidance for this situation as well.
Pediatrics 2011;128:393–406

INTRODUCTION
Children with Down syndrome have multiple malformations, medical
conditions, and cognitive impairment because of the presence of extra
genetic material from chromosome 21.1,2 Although the phenotype is
variable, there typically are multiple features that enable the experi-
enced clinician to suspect the diagnosis. Among the more common
physical findings are hypotonia, small brachycephalic head, epicanthal
folds, flat nasal bridge, upward-slanting palpebral fissures, Brushfield
spots, small mouth, small ears, excessive skin at the nape of the neck,
single transverse palmar crease, and short fifth finger with clinodac-
tyly and wide spacing, often with a deep plantar groove between the
first and second toes. The degree of cognitive impairment is variable
and may be mild (IQ of 50–70), moderate (IQ of 35–50), or occasionally
severe (IQ of 20–35). There is a significant risk of hearing loss (75%);
obstructive sleep apnea (50%–79%); otitis media (50%–70%); eye dis-
ease (60%), including cataracts (15%) and severe refractive errors
(50%); congenital heart defects (50%); neurologic dysfunction (1%–
13%); gastrointestinal atresias (12%); hip dislocation (6%); thyroid
disease (4%–18%)3–6; and, less commonly, transientmyeloproliferative
disorder (4%–10%) and later leukemia (1%) and Hirschsprung disease
(�1%) (Table 1). The social quotient may be improved with early-
intervention techniques, although the level of function is exceedingly
variable. Children with Down syndrome often function more effectively
in social situations than would be predicted on the basis of cognitive
assessment results.

In approximately 95% of children with Down syndrome, the condition is
sporadic because of nonfamilial trisomy 21, in which there are 47
chromosomes with a free extra chromosome 21 being present. In ap-
proximately 3% to 4% of persons with the Down syndrome phenotype,
the extra chromosomal material is the result of an unbalanced trans-
location between chromosome 21 and another acrocentric chromo-
some, usually chromosome 14. Approximately three-quarters of these

Marilyn J. Bull, MD, and the COMMITTEE ON GENETICS

ABBREVIATIONS
BAER—brainstem auditory evoked response
TSH—thyroid-stimulating hormone
CRP—C-reactive protein
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unbalanced translocations are de
novo, and the remainder result from
familial translocations. If the child has
a translocation, a balanced transloca-
tion must be excluded in the parents.
When there is a translocation in a par-
ent, additional familial studies and ge-
netic counseling should be provided. In
the remaining 1% to 2% of persons
with the Down syndrome phenotype, a
mix of 2 cell lines is present: one nor-
mal and the other with trisomy 21. This
condition is calledmosaicism. Persons
with mosaicism may be more mildly
affected than persons with complete
trisomy 21 or translocation chromo-
some 21, but this is not always the
case, and their condition may include
any of the associated medical prob-
lems and be indistinguishable from tri-
somy 21. Recurrence risks for families
with an affected child depend on
many factors, and families benefit
from counseling by a clinical genetic
professional.

Medical management, home environ-
ment, early intervention, education,
and vocational training can signifi-
cantly affect the level of functioning of
children and adolescents with Down

syndrome and facilitate their transi-
tion to adulthood. The following outline
is designed to help the pediatrician
provide care for children with Down
syndrome and their families in the
medical home. It is organized by the
issues that need to be addressed in
various age groups (see Appendix 1).

Several areas require ongoing assess-
ment throughout childhood and
should be reviewed at every physician
visit and at least annually. These areas
include:

● personal support available to family;

● participation in a family-centered
medical home;

● age-specific Down syndrome–re-
lated medical and developmental
conditions;

● financial and medical support pro-
grams for which the child and fam-
ily may be eligible;

● injury and abuse prevention with
special consideration of develop-
mental skills; and

● nutrition and activity tomaintain ap-
propriate weight.

THE PRENATAL VISIT

The American College of Obstetricians
and Gynecologists recommends that
all pregnant women, regardless of
age, be offered the option of diagnostic
testing forDownsyndromeandconsider
less invasive screening options.7,8

Screening options have improved signif-
icantly with the introduction of first-
trimester screening,which incorporates
maternal age, nuchal translucency ul-
trasonography, and measurement of
maternal serum human chorionic go-
nadotropin (�-hCG) and pregnancy-
associated plasma protein A (PAPP-A).
Second-trimester screening is available
for patients who first seek medical
care in the second trimester or in loca-
tions where first-trimester screening is
not available. The second-trimester
screening, often called the quad screen,

incorporates maternal age risk with
measurement of maternal serum hCG,
unconjugated estriol, �-fetoprotein
(AFP), and inhibin levels. The detection
rate of Down syndrome by first-
trimester screening is 82% to 87%, by
second-trimester screening is 80%,
and by combined first- and second-
trimester screening (referred to as in-
tegrated screening) is approximately
95%. These screening tests are re-
ported to have a 5% false-positive
rate.9–12

Pediatricians may be asked to counsel
a family whose fetus has been identi-
fied with or is at increased risk of
Down syndrome. In some settings, the
pediatrician may be the primary re-
source for counseling. At other times,
counseling may have been provided
for the family by a certified genetic
counselor, a clinical geneticist, obste-
trician, or developmental-behavioral
pediatrician. In addition, parents may
have received information from a
Down syndrome program, a national
Down syndrome organization, or an In-
ternet site. Because the pediatrician
often has a previous relationship with
the family, he or she should be pre-
pared to review this information and
assist in the decision-making process.
When asked, the pediatrician should
discuss the following topics with the
family:

1. The prenatal laboratory studies
that lead to the diagnosis and any
fetal imaging studies that have
been or will be performed.

2. Themechanism for occurrence of the
disorder in the fetusand thepotential
recurrence rate for the family as pro-
vided by genetic counseling.

3. The prognosis and phenotypic man-
ifestations, including the wide
range of variability seen in infants
and children with Down syndrome.
Families benefit from hearing a fair
and balanced perspective, includ-
ing the many positive outcomes of

TABLE 1 Medical Problems Common in Down
Syndrome

Condition %

Hearing problems 75
Vision problems 60
Cataracts 15
Refractive errors 50
Obstructive sleep apnea 50–75
Otitis media 50–70
Congenital heart disease 40–50
Hypodontia and delayed dental eruption 23
Gastrointestinal atresias 12
Thyroid disease 4–18
Seizures 1–13
Hematologic problems
Anemia 3
Iron deficiency 10
Transient myeloproliferative disorder 10
Leukemia 1
Celiac disease 5
Atlantoaxial instability 1–2
Autism 1
Hirschsprung disease �1
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children with Down syndrome and
their effect on the family.

4. Any additional studies performed
that may refine the estimation of
the prognosis (eg, fetal echocardio-
gram, ultrasonographic examina-
tion for gastrointestinal tract mal-
formations). Consultation with an
appropriate medical subspecialist,
such as a pediatric cardiologist or a
pediatric surgeon, should occur
prenatally if abnormal findings are
detected.

5. Currently available treatments and
interventions. This discussion
needs to include the efficacy, poten-
tial complications and adverse ef-
fects, costs, and other burdens as-
sociated with treatments. Discuss
early-intervention resources, par-
ent support programs, and any ap-
propriate future treatments.

6. The options available to the family
for management and rearing of
the child should be discussed us-
ing a nondirective approach. In
cases of early prenatal diagnosis,
this may include discussion of
pregnancy continuation or termi-
nation, raising the child in the
family, foster care placement, and
adoption.

7. Availability of genetic counseling
or meeting with a genetics
professional.

If the pregnancy is continued:

1. Develop a plan for delivery and neo-
natal care with the obstetrician and
the family. As the pregnancy pro-
gresses, additional studies should
be performed if available, if recom-
mended by subspecialty consul-
tants, and/or if desired by the fam-
ily for modifying this management
plan (eg, detection of a complex
heart defect by echocardiography).

2. Offer parent-to-parent contact and
information about local and na-
tional support organizations.

3. Offer referral to a clinical geneticist
for a more extended discussion of
clinical outcomes and variability,
recurrence rates, future reproduc-
tive options, and evaluation of the
risks for other family members.

HEALTH SUPERVISION FROM BIRTH
TO 1 MONTH: NEWBORN INFANTS

Examination

The first step in evaluating a newborn
infant for trisomy 21 is a careful review
of the family history and prenatal in-
formation, particularly if prenatal
chromosome studies were performed.
Previous children born with trisomy 21
or developmental differences or preg-
nancies that ended inmiscarriagemay
be significant clues that a family may
carry a balanced translocation that
predisposes them to having children
with trisomy 21. For children who have
had the diagnosis made prenatally, a
formal copy of the chromosome report
should be obtained. This report allows
the clinician to confirm the diagnosis,
review the results with the family, and
add the formal diagnosis to the child’s
medical record. If the results of prena-
tal testing are not available, a blood
sample should be obtained for postna-
tal cytogenetic analysis to confirm the
diagnosis and rule out a chromosome
translocation.

A physical examination is themost sen-
sitive test in the first 24 hours of life to
diagnose trisomy 21 in an infant. If the
clinician feels that enough criteria are
present on physical examination, then
a blood sample should be sent for
chromosome evaluation. The clinician
should alert the laboratory and re-
quest rapid results. A study that uses
fluorescent in situ hybridization (FISH)
technology should be available within
24 to 48 hours to facilitate diagnosis
and parent counseling. A FISH study
can only indicate that an extra copy of
chromosome 21 is present; it cannot
detect translocations. Therefore, a

positive FISH-test result should be con-
firmed by a complete chromosome
analysis to identify translocations that
may have implications for further re-
productive counseling for the parents
and possibly other family members.

The mother should be allowed to re-
cover from the immediate delivery of
the infant and have her partner or sup-
port person present before the diagno-
sis is given. The information should be
relayed in a private setting by the phy-
sicians involved, optimally by the pri-
mary care provider for the infant and
the delivering physician.13 It is recom-
mended that hospitals coordinate the
delivery of the information and offer a
private hospital room pending confir-
mation of the diagnosis.

An important aspect of providing in-
formation about Down syndrome to
families includes first congratulat-
ing parents on the birth of their in-
fant. Obstetricians and pediatricians
should coordinate their messaging
and inform parents of their suspicion
immediately, in a private setting and,
where appropriate, with both parents
together. Physicians should use their
experience and expertise in providing
support and guidance for families. Cli-
nicians should ensure a balanced ap-
proach rather than their personal
opinions, give current printed materi-
als, and offer access to other families
who have children with Down syn-
drome and support organizations if lo-
cally available. It is important that cli-
nicians be cognizant of the realities
and possibilities for healthy, produc-
tive lives of people with Down syn-
drome in society.13

Confirm the laboratory diagnosis of
Down syndrome and review the karyo-
type with the parents when the final
result is available. Discuss the specific
findings with both parents whenever
possible, and talk about the potential
clinical manifestations associated
with the syndrome. These topics
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should be reviewed again at a subse-
quent meeting. Parents should be re-
ferred for genetic counseling if it
was not conducted prenatally.

Newborn care is often provided in a
hospital setting by a physician whowill
not be the primary care provider, and
extreme care is required to be certain
that a smooth transition occurs for the
family.

Discuss and Review

● Hypotonia.

● Facial appearance, and acknowl-
edge the presence of familial
characteristics.

● Feeding issues. Children with Down
syndrome can usually nurse, and
many can breastfeed successfully.
Occasionally, some will need early
supplementation until a successful
nursing pattern is established.
Some infants will also sleep for pro-
longed periods and need to be
awakened to feed to maintain ade-
quate calorie intake.

Evaluate for

● Heart defects (�50% risk). Perform
an echocardiogram, to be read by a
pediatric cardiologist, regardless of
whether a fetal echocardiogram
was performed. Refer to a pediatric
cardiologist for evaluation any in-
fant whose postnatal echocardio-
gram results are abnormal.

● Feeding problems. Refer all infants
who have marked hypotonia as well
as infants with slow feeding, chok-
ing with feeds, recurrent pneumo-
nia, or other recurrent or persistent
respiratory symptoms and unex-
plained failure to thrive for a radio-
graphic swallowing assessment.14,15

● Cataracts at birth by looking for a
red reflex. Cataracts may prog-
ress slowly and, if detected, need
prompt evaluation and treatment
by an ophthalmologist with experi-

ence in managing the child with
Down syndrome.

● Congenital hearing loss, with objec-
tive testing, such as brainstem audi-
tory evoked response or otoacous-
tic emission, at birth, according to
the universal newborn hearing
screening guidelines. Complete any
needed follow-up assessment by 3
months.16,17

● Duodenal atresia or anorectal atre-
sia/stenosis by performing a his-
tory and clinical examination.

● Apnea, bradycardia, or oxygen de-
saturation in a car safety seat for
infants who are at increased risk
because they have had cardiac sur-
gery or are hypotonic. A car safety
seat evaluation should be con-
ducted for these infants before hos-
pital discharge.18

● Constipation. If constipation is pres-
ent, evaluate for restricted diet or
limited fluid intake, hypotonia, hypo-
thyroidism, or gastrointestinal tract
malformation, including stenoses
or Hirschsprung disease, for which
there is an increased risk.

● Gastroesophageal reflux, which is
usually diagnosed and managed
clinically. If severe or contributing
to cardiorespiratory problems or
failure to thrive, refer for subspe-
cialty intervention.

● Stridor, wheezing, or noisy breath-
ing. If severe or contributing to car-
diorespiratory problems or feeding
difficulty, refer to pediatric pul-
monologist to assess for airway
anomalies. Tracheal anomalies and
small tracheal size may also make
intubation more difficult.

● Hematologic abnormalities. Obtain a
complete blood cell count. Leukemoid
reactions, or transient myeloprolifer-
ative disorder (TMD). TMD is found al-
most exclusively in newborn infants
with Down syndrome and is relatively
common in this population (10%).19

TMDusually regresses spontaneously
within the first 3 months of life, but
there is an increased risk of later on-
set of leukemia for these patients
(10%–30%).20 Polycythemia is also
common in infants with Down syn-
drome (18%–64%)21 andmay require
careful management. Infants with
TMD and polycythemia should be fol-
lowed according to subspecialty con-
sultation recommendations. Parents
of infants with TMD should be coun-
seled regarding the risk of leukemia
and made aware of the signs, includ-
ing easy bruising, petechiae, onset of
lethargy, or change in feeding pat-
terns. Leukemia is more common in
children with Down syndrome than in
the general population but still rare
(1%).

● Congenital hypothyroidism (1% risk).
Obtain thyroid-stimulating hormone
(TSH) concentration if state newborn
screening only measures free thyrox-
ine (T4); congenital hypothyroidism
can be missed if only the T4 concen-
tration is obtained in the newborn
screening. Many children with Down
syndrome have mildly elevated TSH
and normal free T4 levels. Manage-
mentof childrenwithabnormal thyro-
tropin or T4 concentrations should be
discussed with a pediatric
endocrinologist.

Anticipatory Guidance Given at
Least Once Between Birth and 1
Month of Age

● Discuss increased susceptibility to
respiratory tract infection. Children
with signs and symptoms of lower
respiratory tract infection should
be evaluated acutely by a medical
provider, and in the presence of
cardiac or chronic respiratory
disease, aggressive treatment
should be instituted.14 Children
with comorbid conditions who
qualify should have respiratory
syncytial virus prophylaxis.22
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● Discuss with parents the importance
of cervical spine-positioning precau-
tions to avoid excessive extension or
flexion to protect the cervical spine
during any anesthetic, surgical, or ra-
diographic procedure.23,24

● Discuss efficacy of early interven-
tion and availability of early-
intervention services and therapies
in the community. Initiate referral
as appropriate.25

● Inform the family of the availability of
support and advice from parents of
other children with Down syndrome.

● Supply names of Down syndrome
support groups and current books
and pamphlets (see “Resources for
Parents”).

● Discuss the strengths of the child
and positive family experiences.

● Discuss the individual resources for
support, such as family, clergy, and
friends.

● Talk about how and what to tell sib-
lings, other family members, and
friends. Review methods of coping
with long-term disabilities.

● Review the recurrence risk in sub-
sequent pregnancies and the avail-
ability of prenatal diagnosis as pro-
vided in genetic counseling.

● Discuss treatments that are consid-
ered complementary and alterna-
tive. Parents need an opportunity to
learn objectively which therapies
are safe and which are potentially
dangerous (eg, cell therapy that
may transmit slow viruses and fat-
soluble vitamins that can cause tox-
icity). Several articles and Internet
sites evaluate the legitimacy of
claims that are made.26–28

● Renal and urinary tract anomalies
have been reported to occur at in-
creased frequency among persons
with Down syndrome, and screen-
ing for these anomalies for all chil-
dren with Down syndrome has been

suggested.29 Until studies confirm
this finding and document that
screening improves outcomes, rou-
tine renal and urologic screening is
not recommended.

HEALTH SUPERVISION FROM 1
MONTH TO 1 YEAR: INFANCY

Physical Examination and
Laboratory Studies

Review the risk of serous otitis media
(50%–70%). Review the previous hear-
ing evaluation (brainstem auditory
evoked response [BAER, ABR] or otoa-
coustic emission). If the child passed
the screening study, rescreen at 6
months of age for confirmation. If the
infant failed to pass screening studies,
refer to an otolaryngologist who is
comfortable with examining infants
with stenotic external canals to deter-
mine if a middle-ear abnormality is
present. Tympanometry may be neces-
sary if the tympanic membrane is
poorly visualized. Middle-ear disease
should be treated promptly. Once a
clear ear is established, a diagnostic
BAER should be performed to accu-
rately establish hearing status. In chil-
dren with stenotic canals, in which
the tympanic membranes cannot be
seen, refer to an otolaryngologist for
examination under an office micro-
scope. Interval ear examinations
should be performed by the otolaryn-
gologist every 3 to 6 months until the
tympanic membrane can be visual-
ized by the pediatrician and tympa-
nometry can be performed reliably. A
behavioral audiogram may be at-
tempted at 1 year of age, butmany chil-
dren will not be able to complete the
study and may need additional testing
by BAER.30,31

● At least once during the first 6
months of life, discuss with par-
ents symptoms of obstructive
sleep apnea, including heavy
breathing, snoring, uncommon
sleep positions, frequent night

awakening, daytime sleepiness,
apneic pauses, and behavior prob-
lems that could be associated with
poor sleep. Refer to a physician
with expertise in pediatric sleep
disorders for examination and fur-
ther evaluation of a possible sleep
disorder if any of the above-
mentioned symptoms occur.32,33

● At each well-child visit, discuss with
parents the importance ofmaintain-
ing the cervical spine in a neutral
position during any anesthetic, sur-
gical, or radiographic procedure to
minimize the risk of spinal cord in-
jury and review the signs and
symptoms of myelopathy. Perform
careful history and physical exami-
nation, and pay attention for myelo-
pathic signs and symptoms.

● Within the first 6 months of life, re-
fer to a pediatric ophthalmologist
or ophthalmologist with expertise
and experience with infants with
disabilities to evaluate for strabis-
mus, cataracts, and nystagmus.34

Check the infant’s vision at each
visit and use developmentally ap-
propriate subjective and objective
criteria. If lacrimal duct obstruction
is present, refer for evaluation for
surgical repair of drainage system
if not resolved by 9 to 12 months of
age.35

● Verify results of newborn thyroid-
function screen if not previously
performed. Because of increased
risk of acquired thyroid disease, re-
peat measurement of TSH at 6 and
12 months of age and then annually.

● Monitor infants with cardiac de-
fects, typically ventricular or atrio-
ventricular septal defects that
cause intracardiac left-to-right
shunts, for symptoms and signs of
congestive heart failure as pulmo-
nary vascular resistance decreases
and pulmonary blood flow in-
creases. Tachypnea, feeding diffi-
culties, and poor weight gain may
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indicate heart failure. Medical man-
agement, including nutritional sup-
port, may be needed until the infant
can undergo cardiac surgery to re-
pair the defects. For patients with
large ventricular septal defects and
without obstruction to pulmonary
blood flow, repair should be per-
formed before 4 months of age to
limit the potential for development
of pulmonary hypertension and as-
sociated complications. Infants and
children with Down syndrome are
also at increased risk of pulmonary
hypertension even in the absence of
intracardiac structural defects.

● Obtain hemoglobin concentration
beginning at 1 year of age and annu-
ally thereafter. Children with Down
syndrome have been shown to have
significantly lower dietary intakes
of iron than their typically develop-
ing peers.36 Increased erythrocyte
mean corpuscular volume (MCV)
has been reported in 45% of pa-
tients with Down syndromewith and
without heart disease, and when
MCV is decreased, it occurs at ap-
proximately the same time as ane-
mia.37 Therefore, MCV is not useful
in screening for the diagnoses of
iron deficiency, lead toxicity, or
thalassemia in children with Down
syndrome. Serum ferritin concen-
tration is a sensitive parameter for
assessment of iron stores in healthy
subjects but is an acute-phase reac-
tant and may be increased in the
presence of chronic inflammation
or infection and should be evaluated
together with C-reactive protein
(CRP) concentration. An elevated
CRP level is an indication that a nor-
mal ferritin level may be falsely ele-
vated and is not a reliable indication
of normal iron status. Serum ferri-
tin and CRP or reticulocyte hemoglo-
bin (CHr) concentrations should be
obtained at annual visits for pa-
tients who are at increased risk of

iron deficiency on the basis of a his-
tory of decreased iron intake.38–42

● Monitor for signs of neurologic dys-
function that may occur. Children
with Down syndrome have an in-
creased risk of seizures, including
infantile spasms (1%–13%)43,44 and
other conditions including Moya-
moya disease.45

● Administer immunizations, includ-
ing influenza vaccine and other
vaccines recommended for all chil-
dren, unless there are specific
contraindications.46

Anticipatory Guidance

● Monitor weight and follow weight-
for-height trends at each health
care visit. Review the infant’s
growth and plot it by using the stan-
dard growth charts of the National
Center for Health Statistics or the
World Health Organization.47 The
previously used Down syndrome-
specific growth charts no longer re-
flect the current population styles
and body proportion. Until new
charts are developed, patterns of
growth and weight gain should be
followed on the available standard
growth charts and should include
use of weight for height and BMI.48

● Review availability of Down syn-
drome support groups at least once
in the first year of life (see “Re-
sources for Parents”).

● Assess the emotional status of par-
ents and intrafamilial relationships
at each well-child visit. Educate and
support siblings and discuss sibling
adjustments.

● Review connection to early-
intervention services and their rela-
tionship to the strengths and needs
of the infant and family at each well-
child visit.

● Review the family’s understanding
of the risk of recurrence of Down
syndrome and the availability of

prenatal diagnosis at least once in
the first year of life andmore often if
judged necessary by the clinician.
Refer for genetic counseling if not
already provided.

● Be prepared to discuss and answer
questions about treatments that are
considered complementary andalter-
native at each well-child visit.

HEALTH SUPERVISION FROM 1 TO 5
YEARS: EARLY CHILDHOOD

● Obtain a history and perform a
physical examination, and give at-
tention to growth and developmen-
tal status at every well-child visit.

● Review the risk of hearing loss asso-
ciated with serous otitis media. For
a child who passed diagnostic hear-
ing testing, additional screening or
behavioral audiogram and tympa-
nometry should be performed every
6 months until normal hearing lev-
els are established bilaterally by
ear-specific testing (usually after 4
years of age). Subsequently, behav-
ioral hearing tests should be per-
formed annually. If normal hearing
is not established by behavioral
testing, additional screening by
otoacoustic emissions or diagnos-
tic BAER should be performed with
sedation if necessary. Children
who demonstrate a hearing loss
should be referred to an otolaryn-
gologist who is comfortable with
the examination of children with
stenotic ear canals. The risk of se-
rous otitis media between 3 and 5
years of age is approximately 50%
to 70%.

● Check the child’s vision, and use de-
velopmentally appropriate subjec-
tive and objective criteria at each
well-child visit. Refer the child
annually to a pediatric ophthalmol-
ogist or ophthalmologist with spe-
cial expertise and experience with
children with disabilities. Children
with Down syndrome have a 50%
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risk of refractive errors that lead
to amblyopia between 3 and 5
years of age. Addressing refrac-
tive errors and strabismus at an
early age can help prevent ambly-
opia and encourage normal visual
development.34,49–51

Atlantoaxial Instability

Discuss with parents, at least bienni-
ally, the importance of cervical spine-
positioning precautions for protection
of the cervical spine during any anes-
thetic, surgical, or radiographic proce-
dure. Perform careful history and
physical examination with attention to
myelopathic signs and symptoms at
every well-child visit or when symp-
toms possibly attributable to spinal
cord impingement are reported. Par-
ents should also be instructed to con-
tact their physician for new onset of
symptoms of change in gait or use of
arms or hands, change in bowel or
bladder function, neck pain, stiff neck,
head tilt, torticollis, how the child posi-
tions his or her head, change in gen-
eral function, or weakness.

The Asymptomatic Child

Children with Down syndrome are at
increased risk of atlantoaxial sublux-
ation. However, the child must be 3
years of age to have adequate verte-
bral mineralization and epiphyseal de-
velopment for accurate radiographic
evaluation of the cervical spine.52 Plain
radiographs do not predict well which
children are at increased risk of devel-
oping spine problems, and normal ra-
diographs do not provide assurance
that a child will not develop spine prob-
lems later.53,54 For these reasons, rou-
tine radiologic evaluation of the cervi-
cal spine in asymptomatic children is
not recommended. Current evidence
does not support performing routine
screening radiographs for assess-
ment of potential atlantoaxial instabil-
ity in asymptomatic children.55–64

Parents should be advised that partic-

ipation in some sports, including con-
tact sports such as football and soccer
and gymnastics (usually at older
ages), places children at increased
risk of spinal cord injury65 and that
trampoline use should be avoided by
all children with or without Down syn-
drome younger than 6 years and by
older children unless under direct
professional supervision.66,67 Special
Olympics has specific screening re-
quirements for participation in some
sports.68

The Symptomatic Child

Any child who has significant neck
pain, radicular pain, weakness, spas-
ticity or change in tone, gait difficul-
ties, hyperreflexia, change in bowel or
bladder function, or other signs or
symptoms of myelopathy must un-
dergo plain cervical spine radiography
in the neutral position.55,65 If significant
radiographic abnormalities are pres-
ent in the neutral position, no further
radiographs should be taken and the
patient should be referred as quickly
as possible to a pediatric neurosur-
geon or pediatric orthopedic surgeon
with expertise in evaluating and treat-
ing atlantoaxial instability. If no signif-
icant radiographic abnormalities are
present, flexion and extension radio-
graphs may be obtained before the pa-
tient is promptly referred.23,62,63

● Measure TSH annually or sooner if
child has symptoms that could be re-
lated to thyroid dysfunction.

● For children on a diet that contains
gluten, at each preventative care
visit review for symptoms poten-
tially related to celiac disease, in-
cluding diarrhea or protracted con-
stipation, slow growth, unexplained
failure to thrive, anemia, abdominal
pain or bloating, or refractory devel-
opmental or behavioral prob-
lems.69–71 For those with symptoms,
obtain a tissue transglutaminase
immunoglobulin A (IgA) level and si-

multaneous quantitative IgA. The
quantitative IgA is important, be-
cause a low IgA level will result in a
false-negative tissue transglutami-
nase IgA result. Refer patients with
abnormal laboratory values for
specialty assessment. There is no
evidence showing routine screen-
ing of asymptomatic individuals as
being beneficial. There are neither
data nor consensus that would in-
dicate whether patients with per-
sistent symptoms who had normal
laboratory values on initial evalu-
ation should have further labora-
tory tests.

● Discuss symptoms of obstructive
sleep apnea, including heavy
breathing, snoring, restless sleep,
uncommon sleep positions, fre-
quent night awakening, daytime
sleepiness, apneic pauses, and be-
havior problems, that could be as-
sociated with poor sleep at each
well-child visit. There is poor corre-
lation between parent report and
polysomnogram results.33,72 There-
fore, referral to a pediatric sleep
laboratory for a sleep study or poly-
somnogram for all children with
Down syndrome by 4 years of age is
recommended. Refer to a physician
with expertise in pediatric sleep any
child with signs or symptoms of ob-
structive sleep apnea or abnormal
sleep-study results. Discuss obesity
as a risk factor for sleep apnea.34 It
is recognized that access to a pedi-
atric sleep laboratory or specialist
may be limited for some popula-
tions and geographic areas.

● Maintain follow-up with a pediatric
cardiologist for patients with car-
diac lesions even after complete re-
pair to monitor for recurrent/resid-
ual lesions as well as development
of pulmonary hypertension.

● Monitor for neurologic dysfunction,
including seizures.

● Obtain hemoglobin concentration
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annually. Also, obtain serum ferritin
and CRP concentrations for any
child at risk of iron deficiency.

Anticipatory Guidance

● Review early intervention, including
physical therapy, occupational ther-
apy, and speech therapy, at all
health maintenance visits.

● Discuss at the 30-month visit the
transition from early intervention
to preschool, which occurs at 36
months of age. Help the family un-
derstand the change from the In-
dividualized Family Service Plan
(IFSP) in early intervention to the
Individualized Education Plan (IEP)
through public education.

● Discuss with caregivers at every
visit the child’s behavioral and so-
cial progress. Refer children who
may have autism, attention-deficit/
hyperactivity disorder, or other psy-
chiatric or behavioral problems for
appropriate evaluation and inter-
vention as soon as suspected. Au-
tism and other behavioral problems
occur with increased frequency in
children with Down syndrome, and
symptoms may manifest as early as
2 or 3 years of age.73–76

● Provide influenza vaccine annually.
Children with chronic cardiac or
pulmonary disease should be given
the 23-valent pneumococcal poly-
saccharide vaccine (PPS23) at 2
years or older.22

● Reassure parents that delayed and
irregular dental eruption patterns
are common and that hypodontia
occurs with increased frequency
(23%).77,78

● Encourage and model use of accu-
rate terms for genitalia and other
private body parts (penis, vulva) any
time these body parts are discussed
or examined. Model respect for body
rights by reminding patients that
their body is their own and explain to
the childwhat youwill do beforemov-

ing into child’s personal space or
performing a procedure. Remind
patient and family that the only rea-
son anyone should be looking at or
touching private body parts is for
health (doctor office visits) or hy-
giene (bathing or showering).79

● On at least 1 well-child visit educate
parents about increased risk of sex-
ual exploitation, and remind them
that likely perpetrators are people
their child knows and trusts, not
strangers.

● At least once between 1 and 5 years
of age, as with discussion in the first
year of life, discuss future preg-
nancy planning and review risk of
recurrence of Down syndrome and
availability of prenatal diagnosis.

● Assess the child’s behavior and talk
about behavioral management, sib-
ling adjustments, socialization, and
recreational skills.

● Encourage families to establish op-
timal dietary and physical exercise
patterns that will prevent obesity.

● Be prepared to discuss and an-
swer questions about treatments
that are considered complemen-
tary and alternative.

HEALTH SUPERVISION FROM 5 TO
13 YEARS: LATE CHILDHOOD

● Obtain a history and perform a
physical examination with attention
to growth and developmental status
at each annual well-child visit.

● Monitor growth patterns, especially
BMI, and emphasize healthy diet and
lifestyle for preventing obesity.

● Obtain annual ear-specific audio-
logic evaluation.

● Obtain ophthalmologic evaluation
every 2 years.

● Measure TSH annually; the risk of
hypothyroidism increases with
age.

● Individualize cardiology follow-up

on the basis of history of cardiac
defects.

● Obtain hemoglobin concentration
annually and serum ferritin and CRP
or reticulocyte hemoglobin concen-
trations at annual visits for any
child at risk of iron deficiency on the
basis of history of decreased iron
intake.

● For children on a diet that contains
gluten, review for symptoms poten-
tially related to celiac disease at ev-
ery health maintenance visit and
evaluate if indicated.

● At each well-child visit, discuss with
parents the importance of universal
precautions for protection of the
cervical spine during any anes-
thetic, surgical, or radiographic
procedure. Perform careful history
and physical examination with at-
tention to myelopathic signs and
symptoms. Parents should also be
instructed to contact their physi-
cian immediately for new onset of
symptoms of myelopathy.

● Counsel parents that some sports
place children at increased risk of
spinal cord injury.65–67

● Monitor for neurologic dysfunction,
including seizures.

● Very dry skin, whichmay be a sign of
hypothyroidism, and other skin
problems are particularly common
in patients with Down syndrome.
Therefore, be attentive to these der-
matologic problems and discuss
them with the patient and family.

● Discuss symptoms related to ob-
structive sleep apnea at every well-
child visit, including snoring, rest-
less sleep, daytime sleepiness,
nighttime awakening, behavior
problems, and abnormal sleep posi-
tion. Refer to a physician with exper-
tise in pediatric sleep any child with
signs or symptoms of obstructive
sleep apnea or abnormal sleep-
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study results. Discuss obesity as a
risk factor of sleep apnea.

Anticipatory Guidance at Every
Health Maintenance Visit

● Review the child’s development and
appropriateness of school placement
and developmental intervention.

● Discuss socialization, family status,
and relationships, including finan-
cial arrangements, health insur-
ance, and guardianship.

● Discuss the development of age-
appropriate social skills, self-help
skills, and development of a sense
of responsibility.

● Monitor for behavior problems that
interfere with function in the home,
community, or school. Attention
problems, attention-deficit/hyper-
activity disorder, obsessive compul-
sive behaviors, noncompliant be-
havior, and wandering off are some
of the common behavior concerns
reported. Psychiatric disorders
seen in typically developing children
may also occur. Evaluate for medi-
cal problems that can be associated
with behavior changes, including
thyroid abnormalities, celiac dis-
ease, sleep apnea, gastroesopha-
geal reflux, and constipation. Inter-
vention strategies depend on the
child’s age, the severity of the prob-
lem, and the setting in which the
problem occurs. Referral to com-
munity treatment programs, psy-
chosocial services for consultative
care, or behavioral specialists expe-
rienced in working with children
with special needs may be neces-
sary. The use of medication for be-
havior management should be dis-
cussed between the primary care
physician and specialists involved in
the child’s care, because children
with Down syndrome may be more
sensitive to certain medications. Al-
though there has been little re-
search to directly address the use

of psychotropic medications among
children with Down syndrome, an-
ecdotal reports indicate that such
children may differ in their re-
sponse to medications.

● Counsel families regarding the tran-
sition from elementary to middle
school, when major change often
occurs, from 1 to many teachers
and from 1 class to changing
classes. Prepare them to facilitate
adjustment at a time when the ac-
ademic disparity becomes greater
and full inclusion becomes more
difficult.

● Refer children who may have autism
for appropriate evaluation and inter-
vention as soon as suspected.

● Continue to assess, monitor, and en-
courage independence with hygiene
and self-care. Encourage parents to
teach, model, and respect privacy at
home and in the community. Discuss
appropriate management of sexual
behaviors such as masturbation.

● Discuss progression of physical
and psychosocial changes through
puberty and issues of fertility and
contraception.79,80 Remind parents
that physical development usually
follows patterns similar to those
found in the general population,
but the child with Down syndrome
will likely need more preparation
in understanding and managing
them.81

● Discuss the need for gynecologic
care in the pubescent girl. Talk with
the patient and her family about the
recurrence risk of Down syndrome
(50%) were she to become preg-
nant.82,83 Although males with Down
syndrome are usually infertile,
there have been rare instances in
which a male has reproduced.83–85

Birth control and prevention of
sexually transmitted diseases
should be discussed with patients
and their families. Families may

wish to discuss sterilization, and
the pediatrician may review the
topic in the American Academy of
Pediatrics policy statement “Ster-
ilization of Minors With Develop-
mental Disabilities.”86

● Be prepared to discuss and answer
questions regarding treatments
that are considered complementary
and alternative.

HEALTH SUPERVISION FROM 13
TO 21 YEARS OR OLDER:
ADOLESCENCE TO EARLY
ADULTHOOD

Physical Examination and
Laboratory Values

● Measure hemoglobin concentra-
tion annually.

● Measure TSH concentration annually.

● Obtain annual ear-specific audio-
logic evaluation.

● For children on a diet that contains
gluten, review for symptoms poten-
tially related to celiac disease at ev-
ery health maintenance visit, and
evaluate if indicated.

● Individualize cardiology follow-up
on the basis of history of cardiac
defects. Discuss symptoms re-
lated to obstructive sleep apnea,
including snoring, restless sleep,
daytime sleepiness, nighttime
awakening, behavior problems,
and sleep position at every health
maintenance visit. Refer to a phy-
sician with expertise in pediatric
sleep any child with signs or symp-
toms of obstructive sleep apnea or
an abnormal sleep-study result.
Discuss the risk factor of obesity
for sleep apnea.

● Discuss with parents and the pa-
tient at every visit the importance of
cervical spine-positioning precau-
tions for protection of the cervical
spine during any anesthetic, surgi-
cal, or radiographic procedure. Per-
form careful history and physical
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examination with attention to myo-
pathic signs and symptoms. Parents
and patients should also be in-
structed to contact their physician
immediately for new onset of symp-
toms of myopathy.

● Counsel parents that some sports
place children at increased risk of
spinal cord injury.65–67

● Monitor for signs of other neurologic
dysfunction, including seizures.

● Obtain ophthalmologic evaluation
every 3 years. Check for onset of
cataracts, refractive errors, and
keratoconus, which can cause
blurred vision, corneal thinning,
or corneal haze and is typically di-
agnosed after puberty.

● Examine annually for acquired mi-
tral and aortic valvular disease in
older patients with Down syndrome.
An echocardiogram should be ob-
tained if there is a history of in-
creasing fatigue, shortness of
breath, or exertional dyspnea or ab-
normal physical examination find-
ings, suchasanewmurmurorgallop.
Discuss skin, hair, and scalp care at
each preventive health care visit.

Anticipatory Guidance at Every
Health Maintenance Visit

● Discuss issues related to transition
into adulthood, including guardian-
ship and long-term financial planning
from early adolescence. Potential
adult morbidities including apparent
tendency toward premature aging
and increased risk of Alzheimer dis-
ease may also be discussed.87

● Monitor growth patterns, especially
BMI, andcounsel regardinghealthydiet
and a structured exercise program.

● Discuss behavioral and social
states and refer patients who have
chronic behavioral problems or
manifest acute deterioration in
function for specialized evaluation
and intervention.88,89

● Discuss appropriateness of school
placement, and emphasize planning
for transition to adulthood and ade-
quate vocational training within the
school curriculum.90,91

● Talk with the female patient and her
family about the recurrence risk of
Down syndrome should she become
pregnant.

● Continue to assess, monitor, and en-
courage independence with hygiene
and self-care. Provide guidance on
healthy, normal, and typical sexual
development and behaviors. Empha-
size the need for understandable in-
formation, and encourage opportu-
nities for advancing comprehension
of sexuality. Discuss the need for
contraception and prevention of
sexually transmitted diseases and
the degree of supervision required.
Advocate for the least invasive and
least permanent method of birth
control and be familiar with local
law and resources to assist the fam-
ily in their decision-making regard-
ing questions about sterilization.86

● Make recommendations and provide
or refer for routine gynecologic care
if not already provided. Discuss pre-
menstrual behavioral problems and
management of menses.92

● Discuss group homes and indepen-
dent living opportunities, workshop
settings, and other community-
supported employment.

● Discuss intrafamily relationships, fi-
nancial planning, and guardianship.

● Facilitate transition to adultmedical
care.93

FUTURE CONSIDERATIONS

Many issues related to the develop-
ment and health of people with Down
syndrome remain to be evaluated, and
research agendas for addressing both
public health and basic science topics
have been developed. Knowledge in
several topics of great importance to
the care of children with Down syn-

drome could be enhanced through
population-based research. A rigorous
evidence-based review of screening
and treatment for atlantoaxial instabil-
ity, for example, is needed,94 and con-
tinuing research is critical for direct-
ing the care for optimal outcomes of
persons with Down syndrome.1,95,96
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APPENDIX 1 Health Supervision for Children With Down Syndrome

 Prenatal Birth–1 mo
 

 
 

 
 

  
 

 
Counseling regarding prenatal screening test & imaging results  
Plan for delivery  
Referral to gene�cist  
Parent-to-parent contact, support groups, current books and 
pamphlets 

      

Physical exam for evidence of trisomy 21  
Chromosomal analysis to confirm dx 
Discuss risk of recurrence of Down syndrome  
Echocardiogram  
Radiographic swallowing assessment if marked hypotonia, slow 
feeding, choking with feeds, recurrent or persistent respiratory 
sx, FTT  

      

Eye exam for cataracts  
Newborn hearing screen and follow-up  
Hx and PE assessment for duodenal or anorectal atresia  
Reassure parents delayed and irregular dental erup�on, 
hypodon�a are common 

  

If cons�pa�on, evaluate for limited diet or fluids, hypotonia, 
hypothyroidism, GI malforma�on, Hirschsprung 

 Any visit   

CBC to R/O transient myeloprolifera�ve disorder, polycythemia  
Hb annually; CRP & ferri�n or CHr if possible risk iron deficiency 
or Hb <11 g. 

   Annually  

Hemoglobin  Annually

TSH (may be part of newborn screening)    
6 and 12 

mo 
Annually 

Discuss risk of respiratory infec�on  
If cardiac surgery or hypotonic: evaluate apnea, bradycardia, or  
oxygen desatura�on in car seat before discharge 

      

Discuss complementary & alterna�ve therapies All health maint. visits 
Discuss cervical spine posi�oning, especially for anesthesia or 
surgical or radiologic procedures 

 All health maint. visits 

Review signs and symptoms of myopathy All health maint. visits 
If myopathic signs or symptoms: obtain neutral posi�on spine 
films and, if normal, obtain flexion & extension films & refer to 
pediatric neurosurgeon or orthopedic surgeon with exper�se in 
evalua�ng and trea�ng atlanto-axial instability 

 Any visit 

Instruct  to contact physician for change in gait, change in use of 
arms or hands,  change in bowel or bladder func�on, neck pain, 
head �lt, tor�collis, or new-onset weakness  

   Biennially 

Advise risk of some contact sports, trampolines All health maint. visits
Audiology evalua�on at 6 mo   
If normal hearing established, behavioral audiogram and 
tympanometry un�l bilateral ear specific tes�ng possible. Refer 
child with abnormal hearing to ot 

   
Every 6 

mo  
  

If normal ear-specific hearing established, behavioral audiogram Annually
Assess for obstruc�ve sleep apnea Sx All health maint. visits
Sleep study by age 4 years  
Ophthalmology referral to assess for strabismus, cataracts, and 
nystagmus  

      

Refer to pediatric ophthalmologist or ophthalmologist with 
experience with Down syndrome 

   Annually Every 2 y Every 3 y  

If congenital heart disease, monitor for signs & Sx of Conges�ve 
heart failure 

 All visits 

Assess the emo�onal status of parents and intrafamilial 
rela�onships  

 All health maint. visits 

Check for Sx  of celiac disease; if Sx present, obtain �ssue 
transglutaminase IgA & quan�ta�ve IgA 

   All health maint. visits  

Early interven�on: physical, occupa�onal, and speech therapy Health  maint. visits
At 30 months, discuss transi�on to preschool and development 
of IEP  

      

Discuss  behavioral and social progress Health maint. visits

Discuss self-help skills, ADHD, OCD, wandering off, transi�on to 
middle school 

    
Health 
maint. 
visits 

 

If chronic cardiac or pulmonary disease, 23-valent pneumococcal 
vaccine at age >2 y  

      

Reassure regarding delayed and irregular dental erup�on  

Establish op�mal dietary and physical exercise pa�erns     
Health 
maint. 
visits 

  

Discuss dermatologic issues with parents   
Discuss physical and psychosocial changes though puberty, need 
for gynecologic care in the pubescent female 

     

Facilitate transi�on: guardianship, financial planning, behavioral 
problems, school placement, voca�onal training, independence 
with hygiene and self-care, group homes, work se�ngs 

     
Health 
maint. 
visits 

Discuss sexual development and behaviors, contracep�on, 
sexually transmi�ed diseases, recurrence risk for offspring 

     
Health 
maint. 
visits 

  
  Do once at this age
  Do if not done previously 
  Repeat at indicated intervals 

1 mo–1 y 1–5 y 5–13 y 13–21 y

Maint. indicates maintenance; dx, diagnosis; sx, symptoms; FTT, failure to thrive; Hx, history; PE, physician examination; Gl, gastrointestinal; CBC, complete blood count; R/O, rule out; Hb,
hemoglobin; ot, occupational therapy; CHr, reticulocyte hemoglobin; IgA, immunoglobulin A; IEP, Individualized Education Plan; ADHD, attention-deficit/hyperactivity disorder; OCD, obsessive
compulsive disorder.
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Clinical Report—Health Supervision for Children With
Fragile X Syndrome

abstract
Fragile X syndrome (an FMR1–related disorder) is the most commonly
inherited form of mental retardation. Early physical recognition is dif-
ficult, so boys with developmental delay should be strongly considered
for molecular testing. The characteristic adult phenotype usually does
not develop until the second decade of life. Girls can also be affected
with developmental delay. Because multiple family members can be
affected with mental retardation and other conditions (premature
ovarian failure and tremor/ataxia), family history information is of
critical importance for the diagnosis and management of affected pa-
tients and their families. This report summarizes issues for fragile X
syndrome regarding clinical diagnosis, laboratory diagnosis, genetic
counseling, related health problems, behavior management, and age-
related health supervision guidelines. The diagnosis of fragile X syn-
drome not only involves the affected children but also potentially has
significant health consequences for multiple generations in each fam-
ily. Pediatrics 2011;127:994–1006

INTRODUCTION
This set of guidelines was designed to assist pediatricians in caring for
children with fragile X syndrome after a diagnosis has been confirmed
by DNA analysis. Fragile X syndrome (secondary to an abnormality in
the fragile X mental retardation 1 [FMR1] gene) is the most commonly
inherited formofmental retardation. The disorder affects the child and
potentially the mother and other family members. These guidelines,
therefore, discuss issues pertinent to the clinical manifestations of
this disorder in younger and older people. The multiple manifestations
in different age groups have led to fragile X syndrome being designated
as one in the spectrum of FMR1-related disorders.1

Awareness that mental retardation has a sex-linked component, with
an excess of males affected, has existed for more than a century.2 This
observation led to the suggestion that genes affecting cognition were
located on the X chromosome. In 1943, Martin and Bell3 reported that
mental retardation segregated as an X-linked gene in a family in which
both males and females were affected. Twenty-six years later, in 1969,
Lubs4 reported a distinctive fragile site on the X chromosome, which
required culture media deficient in folic acid to be induced on a chro-
mosome analysis, that segregated with mental retardation in 3 gener-
ations of a family. This is now known as the fragile X chromosome. In
1977, the relationship of this fragile site at band q27.3 on the long arm
of the X chromosome (Xq27.3) to X-linked mental retardation was con-
firmed, and fragile X syndrome, as a clinical entity, was defined. Since
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that time, the clinical and molecular
features of the condition have been
more clearly delineated. Several liter-
ature sources are available for addi-
tional information.1,5–7 New informa-
tion regarding the role of the protein
product in synaptic plasticity in the
brain is under investigation.8

The clinical phenotype of fragile X syn-
drome, including cognitive abilities, is
variable, and physical features often
are nonspecific in nature, especially in
young children. The disorder has been
described in every ethnic group and
has an estimated prevalence of 1 in
3700 white males and 1 in 2500 black
males.1 Clinical manifestations of frag-
ile X syndrome also may occur in
heterozygous females, in whom the
prevalence is estimated to be 1 in 7000.

Molecular Basis of Fragile X
Syndrome

Cytogenetic assay for fragile X syn-
drome is no longer regarded to be suf-
ficiently precise for clinical diagnostic
use. In 1991, the FMR1 gene was
mapped to the fragile site at Xq27.3.5,9

FMR1 harbors a novel, unstable CGG
(cytosine-guanine-guanine) trinucle-
otide repeat within the 5=-untranslated
region of the gene, which accounts
both for the fragile site and the genetic
peculiarities associated with the re-
gion. The CGG repeat is highly polymor-
phic in the general population. The nor-
mal range is from 5 to 40, and 30 CGG
repeats represents the most common
number foundwithin the gene. Full mu-
tations, which cause fragile X syn-
drome, are the consequence of unsta-
ble expansion of the repeats, which
results in a CGG number that exceeds
200. A full mutation results in hyper-
methylation of FMR1, which leads to
gene-silencing and a decrease in the
production of the fragile X mental re-
tardation 1 protein (FMRP). The most
important factor that determines the
clinical severity of fragile X syndrome

is the degree of FMR1methylation and
gene-silencing rather than the length
of expansion reflected by the number
of CGG repeats, which explains why 2
people with the same number of ex-
panded CGG repeats but different
FMRP levels will have different clinical
presentations, because methylation
may differ. Classically, in a person with
a full mutation, the repeat number is
massively expanded. Premutations,
which have a CGG repeat number that
ranges from 55 to 200, are meiotically
unstable in the female. Premutations
are unmethylated, are transcription-
ally active, and produce FMRP, al-
though possibly in lower amounts than
normal alleles. Repeats in the range of
45 to 54 are considered to be interme-
diate or “gray-zone” alleles and are not
considered to be predisposed to mei-
otic instability.1 Molecular clinical
correlations have demonstrated that
variation in the clinical phenotype of
affected people is related to the
presence of mosaicism of methyl-
ation status, which results in preser-
vation of some gene function and
partial expression of FMRP. Although
most instances of fragile X syndrome
result from CGG expansion into the
full mutation range, a rare point mu-
tation within the FMR1 gene or dele-
tion in FMR1 can produce the typical
phenotype of fragile X syndrome as
well.

Clinical Phenotype

The clinical phenotype in males with
fragile X syndrome can be subtle, and
its detection in the prepubertal period
can be difficult. In fact, it was reported
from a parent survey that 24% of fam-
ilies with a child in whom fragile X syn-
drome was diagnosed had seen a
health care provider more than 10
times before fragile X testing was per-
formed.10 Often, it is the presence of
development delay, mental retarda-
tion, or specific behavioral patterns
that leads to suspicion of fragile X syn-

drome; mean age at diagnosis is 32
months. The classical facial appear-
ance that includes a prominent fore-
head, a long, narrow face, a prominent
jaw, and protuberant ears becomes
more evident late in childhood or in
early adolescence. The palate fre-
quently is highly arched, and cleft pal-
ate has been reported. Dental crowd-
ing and malocclusion are common.
Strabismus may be present, and re-
fractive errors, including hyperopia
and astigmatism, are present in 23%
to 50% of cases. Nystagmus and ptosis
also are occasional ocular findings.
Macro-orchidism is observed in more
than 80% of adolescent and adult
males with fragile X syndrome; mean
testicular volume is approximately 50
mL (normal mean testicular volume:
�25 mL). Macro-orchidism is less
common in prepubertal boys. Fragile X
syndrome also has a connective tissue
dysplasia, and findings may include
soft velvet-like skin; joint hypermobil-
ity, especially in the fingers; pes pla-
nus; congenital hip dislocation; scolio-
sis and clubfoot; and, in adults,
occasionally mitral valve prolapse.6

Feeding problems are common, and
gastroesophageal reflux has been re-
ported for one-third of affected in-
fants. Chronic otitis media, seen in
60% to 80% of cases, has its onset
early in life, and recurrent otitis me-
dia is present in 23% of males with
fragile X syndrome. Seizures have
been reported in approximately 13%
to 18% of affected males and 5% of
females with a full mutation, and
there may be relative macrocephaly.
Birth weight in affected people typi-
cally is normal. Accelerated linear
growth with tall stature is common
throughout childhood; however,
growth velocity tends to slow in ado-
lescence, and 26% of adult men with
fragile X syndrome have a height that
is equal to or less than the 5th
percentile.6(p27–28)
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A subgroup of males with the full
mutation has been described in which
the clinical phenotype is reminiscent of
Prader-Willi syndrome.11 Affected
males have extreme obesity, short
stature, stubby hands and feet, and
diffuse hyperpigmentation.

Cognitive Profile

Fragile X syndrome should be sus-
pected in a boy with developmental de-
lay and hypotonia in early childhood.
Cognitive deficits frequently result in
moderate-to-severe mental retarda-
tion; the average IQ is approximately 40
in an adult man with a completely
methylated full mutation. Males who
are less severely affected can have in-
complete methylation resulting in
some gene product and present with
only mild intellectual deficits or learn-
ing problems. In addition, slowing in
the acquisition of cognitive skills can
occur with age.

Language delay also is evident in early
childhood. A child with fragile X syn-
dromemaynot begin to speakuntil 2 to 3
years of age. Although vocabulary and
syntax may be less involved, deficits in
conversational speech are frequent.

In femaleswith a full mutation, the cog-
nitive profile is similar to that of males,
but there is wider phenotypic variabil-
ity, especially in relation to IQ scores.
Intellectual abilities range from nor-
mal to significant mental retardation,
and the majority of females with a full
mutation have a normal or borderline
IQ. The milder phenotype in affected fe-
males correlates with the degree of X
inactivation of the X chromosome that
contains the CGG expansion during ly-
onization. A more severe phenotype
would be anticipated when there is
skewed X inactivation (eg, when the
majority of X chromosomes randomly
inactivated are those with a normal
CGG repeat number), thus preferen-
tially activating the X chromosome
with an expanded CGG repeat number.

Neurobiology

Gross abnormalities have not been ob-
served in the brains of people with
fragile X syndrome on autopsy. Al-
though diffuse brain atrophy andwhite
matter abnormalities have been noted
on MRI, routine neuroimaging of the
brain is not indicated. At the cellular
level, longer and thinner dendritic
spines on which most of the synapses
occur have been detected, which sug-
gests a possible misregulation in their
development and maturation. FMRP
has an important role in the regulation
of protein synthesis at a local level in
the dendrites of neurons. Protein syn-
thesis in dendritic spines is important
for synaptic transmission, synaptic
plasticity, learning, andmemory. A pro-
posed role for FMRP at the synapse is
that it is a negative regulator of protein
synthesis stimulated by group 1metabo-
tropic glutamate receptor (mGluR) acti-
vation.8 Therefore, fragile X syndrome
is at least partially a result of exagger-
ated responses to mGluR stimulation.

Behavioral Phenotype

Behavioral problems occur in more
than 50% of affected patients and are
generally out of proportion with the af-
fected child’s cognitive level, compared
with children with other developmental
disorderswhoare functioningat similar
intellectual levels.6,7 In general, behav-
ioral difficulties can be separated into
a few symptom clusters. Features of
attention-deficit/hyperactivity disor-
der, including hyperactivity, inatten-
tiveness, distractibility, restlessness,
and impulsivity, are present in 80% of
patients with fragile X syndrome. Af-
fected children also can exhibit
anxiety-related symptoms including
obsessive-compulsive–like and perse-
verative behaviors. Emotional lability
is common. Aggressive and self-
injurious behaviors can occur, related
to a difficult temperament, with irrita-
bility and frequent temper tantrums.

Hypersensitivity to sensory stimuli can
lead to heightened and prolonged
arousal in situations in which there is
excessive auditory, visual, or tactile
stimuli. This behavior can lead to an
increase in tantrums, hyperactivity,
oppositionality, and restricted verbal
output. On the other hand, affected
males often have a good sense of hu-
mor, are persistent and hardworking,
and have an endearing quality. Fea-
tures of autismmay be present in early
childhood, including stereotypies such
as hand-flapping, biting, perseverative
speech, poor eye contact, and lack of
interest in social interaction. Autism is
present in 30% of people with a full
mutation, and pervasive developmen-
tal disorder–not otherwise specified
has been reported in another 20% to
30% of affected children. Fragile X syn-
drome also is found in approximately
2% to 6% of people with autism. Psychi-
atric comorbidity also is frequently ob-
served in affected people and includes
oppositional defiant disorder, separa-
tion anxiety, and obsessive-compulsive
disorder. Females with a full muta-
tion tend to have a higher risk of
emotional problems compared with
the general population. In fact, shy-
ness, social avoidance, social anxi-
ety, mood lability, and depression
may be presenting features in a fe-
male with the full mutation.

Premutation

Both females and males with a CGG re-
peat number that ranges from 55 to
200 are considered to carry a premu-
tation. The prevalence of a premuta-
tion has been estimated to be approx-
imately 1 in 259 in females and 1 in 813
inmales. People carrying the premuta-
tion originally were believed to be clin-
ically normal, because the FMR1 gene
is not methylated with a CGG repeat
number below 200, which results in
FMRP activity. However, it is now rec-
ognized that carriers of a premutation
can present with 1 or more distinct
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clinical disorders: mild cognitive
and/or behavioral deficits; primary
ovarian insufficiency (POI); and a
neurodegenerative disorder in older
adult premutation carriers, especially
males, called fragile X–associated
tremor/ataxia syndrome (FXTAS). In
contrast to decreased messenger RNA
(mRNA) in people with a full mutation
and absence of FMRP, mRNA levels are
elevated and FMRP is present in people
with a premutation.

A minority of female carriers of a pre-
mutation have mild physical features
of fragile X syndrome, which can in-
clude prominent ears or hypermobile
finger joints. Emotional problems also
may be present, including anxiety, ob-
sessional thinking, schizotypy, and/or
depression. It was observed recently
that depression and interpersonal
sensitivity were more likely to occur
in females with a premutation with
more than 100 CGG repeats than in
those with fewer repeats.12 These
emotional findings are likely to rep-
resent a mild form of the anxiety and
perseverative thinking that occurs in
those with a full mutation and may be
the result of a mild deficit in FMRP
found in the upper half of the premu-
tation range. Males with a premutation
are prone to have attentional problems,
executive dysfunctions, social deficits,
and obsessive-compulsive behavior.13

A disorder unique to female carriers of
a premutation is POI (previously re-
ferred to as premature ovarian failure
[POF]), in which there is cessation of
menses before 40 years of age.14–17

This disorder is seen in approximately
20% of women who carry a premuta-
tion allele, in contrast to approxi-
mately 1% in the general population.
Subclinical ovarian dysfunction that
leads to elevated follicle-stimulating
hormone levels is seen in another 25%
of adult women younger than 40 years
with a premutation. An increased risk

of twinning also exists for conceptions
in a woman with a premutation.

Recently, a new phenotype that devel-
ops in the later years of the majority of
adult men who carry a premutation
(rarely reported in female premuta-
tion carriers) has emerged, desig-
nated FXTAS.18,19 A progressive inten-
tion tremor develops after 50 years of
age and is typically followed by ataxia.
Associated features include a periph-
eral neuropathy; parkinsonian mani-
festations; autonomic dysfunction
such as incontinence, impotence, and
orthostatic hypotension; progressive
cognitive impairments that involve
loss of memory and deficits in execu-
tive function; and psychological fea-
tures including disinhibition, anxiety,
mood lability, irritability, outbursts,
depression, and isolation. Some pa-
tients progress to having dementia. This
neurodegenerative disorder seems
pathogenetically distinct from fragile
X syndrome and is probably related to
FMR1 messenger RNA levels that are
elevated in premutation carriers.
FXTAS has not been observed in males
with a full mutation. Maternal grandfa-
thers of affected males should be coun-
seled and evaluated as appropriate for
adult-onset movement disorders.

The expansion of the number of CGG
repeats occurs during reproduction in
a female with a premutation. This may
be a small expansion to a slightly
larger CGG repeat number in the pre-
mutation range, or it may result in a
massive expansion into a full mutation.
The risk of expansion to a full mutation
is determined by the size of the moth-
er’s premutation. As the CGG repeat
number increases, so does the risk of
expansion to a full mutation (Table 1).
Therefore, the larger the number of re-
peats, themore likely it will expand to a
full mutation in an offspring. To date,
no offspring with a full mutation has
been described when the CGG repeat
number is less than 59. Because the

number of CGG repeats in a female
with a premutation has the potential to
increase through several generations
of a family, the risk of expansion to a
full mutation also increases.

A premutation will be transmitted to
all female offspring of a male with a
premutation. In these females, the CGG
repeat number is similar to their fa-
thers’ repeat number or may expand
slightly. However, the CGG repeat num-
ber may undergo expansion when a fe-
male with a premutation reproduces,
which could result in an offspring with
a full mutation and fragile X syndrome.
A premutation in a male will not be
transmitted to his male offspring, be-
cause the son inherits his father’s Y
chromosome.

Who Should Be Tested for Fragile X
Syndrome

Because children with fragile X syn-
drome may not have apparent physi-
cal features, any child who presents
with developmental delay, border-
line intellectual abilities, or mental
retardation or has a diagnosis of au-
tism without a specific etiology
should undergo molecular testing
for fragile X syndrome to determine
the number of CGG repeats (Fig 1).
Approximately 2% to 6% of these pa-
tient populations will be found to have
an FMR1 mutation. The family should
be made aware of the implications of
the testing for other family members
and given the option of genetic coun-
seling before testing. Array compara-
tive genomic hybridization (or array

TABLE 1 Risk of Expansion to a Full Mutation
in Male Offspring Based on the CGG
Repeat Number in the Mother1,34

CGG Repeat
Number

Risk for Expansion to
a Full Mutation, %

59–69 37
70–79 65
80–89 70
90–99 95
�100 100
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testing) should also be considered.
Phenotypic checklists have also been
created for use in males with develop-
mental delay of undetermined etiology
to help identify candidates for fragile X
molecular testing. These checklists
slightly increase the diagnostic yield,
especially when used in concert with
targeted family fragile X history
questionnaires. Fragile X testing
should also be considered in pa-
tients in whom there is suspected,
but not molecularly proven, Sotos
syndrome or Prader-Willi syndrome.
On the other hand, fragile X testing,
is not routinely warranted for chil-

dren with isolated attention-deficit/
hyperactivity disorder.

When evaluating a family with fragile
X syndrome, questions also should
address whether there are people
with mild emotional and/or learning
problems, POI, and/or features of FX-
TAS. Because people with a premuta-
tion are at risk of having these
conditions, molecular testing is sug-
gested for asymptomatic siblings of
a child with fragile X syndrome and
for other family members at risk of
carrying the mutation. In family
members found to have a premuta-

tion allele (55–200 CGG repeats),
developmental testing may be
indicated, and in older people, moni-
toring is warranted for POI and
FXTAS.

Management of a Child With
Fragile X Syndrome

Diagnosing fragile X syndrome is ben-
eficial to the family, because it estab-
lishes the reason why a child has cog-
nitive deficits and/or behavioral
problems. Establishing a diagnosis of
fragile X syndrome also will allow par-
ents and/or caregivers to gain an un-
derstanding of the disorder and how it
affects the child’s development and be-
havior. Diagnosis also will allow the
family to focus on appropriate man-
agement strategies that will maxi-
mize their child’s potential. Formal
assessment tools are available to
assist with a behavior-management
plan. Current approaches to therapy
are supportive and symptom based.
Psychopharmacologic intervention
to modify behavioral problems in a
child with fragile X syndrome may
represent an important adjunctive
therapy when combined with other
supportive strategies including
speech therapy, occupational ther-
apy, special educational services,
and behavioral interventions. Medi-
cation management may be indi-
cated to modify attentional deficits,
problems with impulse control,
and hyperactivity. Anxiety-related
symptoms, including obsessive-
compulsive tendencies with perse-
verative behaviors, also may be
present and require medical inter-
vention. Emotional lability and epi-
sodes of aggression and self-injury
may be a danger to the child and oth-
ers around him or her; therefore, the
use of medication(s) to modify these
symptoms also may significantly im-
prove an affected child’s ability to par-
ticipate more successfully in activities
in home and school settings.

FIGURE 1
Testing algorithm for fragile X syndrome and FMR1-related disorders. a Adults to be considered for
FMR1molecular testing. (Adapted with permission from Saul RA, Tarleton JC. FMR1-related disorders.
GeneReviews [online]. October 28, 2010. Available at: www.ncbi.nlm.nih.gov/books/NBK1384. Copy-
right, University of Washington, Seattle, 1997–2010.)
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Several classes of medications alone
or in combination have proven to be
beneficial in managing behavior prob-
lems in fragile X syndrome.7,20 Stimu-
lants target hyperactivity, inattention,
and impulsivity, and two-thirds to
three-quarters of symptomatic chil-
dren with fragile X syndrome benefit
from the use of methylphenidate. How-
ever, in some affected people, stimu-
lants may exacerbate anxiety, mood la-
bility, or aggressive tendencies. The
�-2-adrenergic agonists clonidine and
guanfacine have been effective in treat-
ing hyperactivity, hyperarousal to sen-
sory stimuli, impulsivity, and aggressive
behaviors in approximately 70% of
young boys with fragile X syndrome.
Theseagentsmaybeespeciallyhelpful in
a child who is younger than 5 years and
does not tolerate or respond to stim-
ulants. Clonidine also is effective for
the management of sleep distur-
bances,21 and melatonin may be
beneficial for regulating sleep
patterns.22

Selective serotonin-reuptake inhibi-
tors can be useful in the management
of mood disorders, anxiety, obsessive-
compulsive behaviors, tantrums, and
aggression in people with fragile X syn-
drome. Atypical antipsychotics gener-
ally are reserved for people with frag-
ile X syndrome who exhibit more
extreme behaviors, particularly ag-
gression, marked mood lability, self-
injury, and other undesired behaviors.
Parent reports of improvement in
mood stabilization, attention, and aca-
demic performance have been de-
scribed with aripiprazole, which
should be used at low doses to avoid
agitation induced by higher doses.23

However, adverse effects can include
excessive weight gain, sedation, nau-
sea, constipation, diabetes, and tar-
dive dyskinesia.24

Current psychopharmacologic ther-
apy for fragile X syndrome is support-
ive or symptom-based, and no therapy

exists that is specifically directed at
improving cognitive ability in patients
with fragile X syndrome. However, be-
cause excessivemGLuR signaling plays
a role in the fragile X syndrome pheno-
type, drugs that target mGLuR may be
an effective treatment in this disorder.
As more information regarding spe-
cific dendritic functions of FMRP are
elucidated, pharmacologic investiga-
tions will likely be designed to address
specific neurochemical and synaptic
deficits generated by the absence of
FMRP, targeting cognitive deficits
and also leading to improvements in
behavior.7,25

Factors in the environment also may
influence adaptive behaviors, cogni-
tive abilities, and behavioral symp-
toms of patients with fragile X syn-
drome. For instance, in 1 study,
behavioral symptoms in children
with fragile X syndrome who resided
in a nurturing home environment
displayed few autistic behaviors, bet-
ter adaptive behavior, and higher
IQ.26

Genetic Counseling

Fragile X syndrome and FMR1-related
disorders (ie, POI and FXTAS) are inher-
ited in an X-linked dominant manner
with often complex expression. Genetic
counseling is recommended for all fam-
ily members who are affected or at risk
of having a premutation or an offspring
with a full mutation. Genetic counseling
is critical to provide information regard-
ing the inheritance pattern and variabil-
ity of the clinical phenotype in people be-
ingaffectedwithbotha fullmutationand
premutation and to offer the option of
pursuing molecular testing. Options for
reproductive planning can be discussed
in anticipation of family planning for
adults at risk of having an affected child.
In addition to seeking help from profes-
sionals who are knowledgeable of the
condition, information to assist families
also can be obtained from support orga-

nizations and through contact with par-
ents who have a similarly affected child.

Themother of a child with an FMR1mu-
tation is almost always a carrier of a
premutation or full mutation. Females
who are premutation carriers may
have inherited the premutation from
their father or from their mother who
also carries a premutation. Women
with a premutation are at risk of pre-
mature ovarian insufficiency and at
small risk of FXTAS. They carry a 50%
risk of transmitting an abnormal gene,
which either contains a premutation
copy number (55–200) or a full muta-
tion (�200) in each pregnancy. Rarely,
a decrease in the number of CGG re-
peats has been reported when the ab-
normal allele is transmitted from a
woman with a premutation to her
daughter. The risk of expansion of a
premutation in a mother to a full mu-
tation in her offspring correlates with
the number of CGG repeats in her mu-
tation. Therefore, the higher the num-
ber of repeats in the mother, the
greater likelihood of expansion to a full
mutation in her offspring (Table 1).

Males who are premutation carriers
are referred to as transmitting males.
During reproduction, all of their
daughters will inherit a premutation,
but their sons will not inherit the pre-
mutation, because they inherit a Y
chromosome. All daughters of trans-
mittingmales are unaffected premuta-
tion carriers. Transmitting males also
need to be aware of the risk of devel-
oping FXTAS after the fifth decade of
life.

Males with a full mutation, in most in-
stances, have mental retardation and
decreased fertility. The FMRP plays a
role in spermatogenesis, and in 1
study it was found that in later stages
of spermatogenesis, menwith fragile X
syndrome had significantly malformed
spermatids and a reduction in nor-
mally differentiated spermatids, which
may cause reduced fertility. A full
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mutation cannot be maintained dur-
ing spermatogenesis; therefore, the
sperm contains only expanded FMR1
gene CGG repeat sizes in the premuta-
tion range.

Both males and females can have
mosaicism as a result of either full
mutation/premutation mosaicism or
methylation/unmethylation mosaicism.
In men, only a premutation will be
transmitted to their female offspring.27

Women with a full mutation are at 50%
risk of havingmale or female offspring
with a full mutation.

Genetic counseling is more problem-
atic when CGG repeats are in the
range of 41 to 58 in the FMR1 allele.
This is viewed as a “gray zone,” be-
cause unstable alleles of this size
have been reported, but expansion is
unlikely. To date, the smallest repeat
number to expand to a full mutation
in a single generation was 59 CGG
repeats.

Because fragile X syndrome can be dif-
ficult to diagnose in a child, various
studies have documented that 50% of
families with males with fragile X syn-
dromemay have their second child be-
fore the diagnosis is established in the
first child.3,28–30 Families with an af-
fected male have indicated that early
diagnosis would have influenced their
reproductive decision-making. After a
diagnosis was made, 73% of families
reported that the diagnosis of fragile X
syndrome affected their decision to
have another child, and 43% of the
families surveyed had a second child
with a full mutation. Therefore, detec-
tion of fragile X syndrome not only
would enable at-risk families to re-
ceive accurate reproductive counsel-
ing for the immediate and extended
family but also could allow for appro-
priate intervention beginning in in-
fancy. Recently, a pilot study in South
Carolina on newborn filter-paper
blood screens to perform testing for
fragile X syndrome was completed

and established the potential feasi-
bility of such a screening process.31

Various policy issues still need to be
considered.32

THE PRENATAL VISIT

In some instances, pediatricians may
be called on to counsel an expectant
couple whose fetus has been deter-
mined to have fragile X syndrome or
when there is a family history of the
condition. In some settings, the pedi-
atrician may be the primary re-
source for counseling parents and
family members. The pediatrician
should:

1. Review thediagnostic studies that led
to establishment of the diagnosis.

2. Explain the cause of fragile X syn-
drome in the fetus and the potential
for a recurrence risk.

3. Review the clinical manifestations,
the variability seen in fragile X syn-
drome, and the long-term prognosis.

4. Review currently available treat-
ments and interventions. This dis-
cussion should include the efficacy,
potential complications and ad-
verse effects, and costs or other
burdens of these treatments.

5. Explore, using a nondirective ap-
proach, the options available to the
family for treatment and rearing of
the child. In cases of prenatal diag-
nosis, this approach may include
discussion of pregnancy continua-
tion or termination, rearing the
child at home, foster care place-
ment, or adoption.

It is strongly encouraged that this
counseling be done in conjunction with
genetic counseling or referral to a ge-
netic counselor or clinical geneticist to
provide a more in-depth discussion of
fragile X syndrome, including the asso-
ciated medical conditions, prognosis,
management strategies, recurrence
risk, future reproductive options, and

recommendations for evaluating at-
risk family members.

Health care providers should ensure
that children with fragile X syndrome
are afforded the standard care for all
children as outlined in the American
Academy of Pediatrics “Recommenda-
tions for Preventive Pediatric Health
Care”33 and specific fragile X syndrome
health supervision guidelines accord-
ing to their age (Table 2).

HEALTH SUPERVISION FROM BIRTH
TO 1 MONTH: NEWBORNS (TABLE 2)

Examination

1. Examine the neonate for any ortho-
pedic abnormalities, especially con-
genital hip dysplasia and clubfoot.

2. Review the molecular testing re-
sults with the family. In this age
group, the diagnosis will only have
beenmade if there was a confirmed
family history or if it was previously
established in utero. Although the
typical phenotype of fragile X syn-
drome generally will not be present
in the neonate, review the clinical
manifestations and characteristic
patterns of growth and develop-
ment and problems associatedwith
this condition, which may become
more apparent with time. Evaluate
the neonate’s occipitofrontal cir-
cumference, which may be in-
creased, and begin to monitor
head-growth velocity.

3. Monitor for feeding difficulties and
symptoms of gastroesophageal
reflux.

Anticipatory Guidance

1. Review the support groups and ser-
vices that are available to the child
and family. Supply written materi-
als on fragile X syndrome and pro-
vide the address and telephone
number of organizations involved
in fragile X syndrome (eg, Na-
tional Fragile X Foundation [www.
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FragileX.org], FRAXA Research
Foundation [www.FRAXA.org]).

2. Discuss resources available for
support, such as family clergy,men-
tal health professionals, families
who have an affected child residing
in the area, and friends.

3. Discuss how and what to tell family
members and friends about the ne-
onate’s condition.

4. Review the recurrence risk for subse-
quent pregnancies; discuss options
for family planning, including prena-
tal and preimplantation genetic diag-
nosis; or refer for formal genetic
counseling to address these issues.

5. Review the family history regarding
evaluation of other family members
at risk of having a premutation or

full mutation, or refer for formal ge-
netic counseling to address these
issues.

HEALTH SUPERVISION FROM 1
MONTH TO 1 YEAR: INFANCY
(TABLE 2)

Examination

Early growth and development may
be normal, although neurologic ab-
normalities and delayed develop-
ment may be present. Monitor the in-
fant for the following problems:

1. Hypotonia that frequently results in
mild motor delay.

2. Irritability, which is usually second-
ary to sensory problems, including
tactile hypersensitivity.

3. Feeding problems, which are com-
mon in infancy, and the presence of
vomiting secondary to gastro-
esophageal reflux.

Anticipatory Guidance

1. Monitor growth parameters
closely.

2. If feeding problems are severe, pur-
sue diagnostic evaluations to deter-
mine if they are the result of oral
motor problems and/or gastro-
esophageal reflux. If gastroesopha-
geal reflux is identified, initiate ap-
propriate management strategies
or refer the infant for further eval-
uation by a pediatric gastroenterol-
ogist. If oral motor problems exist,
refer the infant to an appropriate

TABLE 2 Fragile X Syndrome: Guidelines for Health Supervision

Infancy to 1 y Early Childhood,
1–5 y

Late Childhood,
5–12 y

Adolescence to Early
Adulthood,�13 y

Newborn 1–6 mo 6–12 mo

Examination
Ocular �

a
�
a

�
a

�
a

� �

Ear, nose, throat — �
b

�
b

�
b

� �

Skeleton �
c — — — � �

Cardiac — — — — �
d

�
d

Measure testes — — — � � �

Development � � �
e

� � �

Neurologic — — �
f

� �
g

�

Behavior �
h

�
h

�
h

�
h

�
i

�
i

Anticipatory guidance
Genetics �

j
� � � �

k
�
k

Psychosocial �
l

�
l

�
l

�
l

�
l —

Support groups � � � � � �

Early intervention, physical
and other therapies

— � � � � �

Behavior � � � � �
m,n

�
m,n

Education — — — �
o

�
p

�
p

Health care providers should ensure that, in addition to the specific guidelines provided here, patients with fragile X syndrome are afforded the standard care for all children as outlined
in the American Academy of Pediatrics “Recommendations for Preventive Pediatric Health Care.”33 � indicates to be performed; —, not applicable.
a Strabismus may occur anytime between birth and 4 years of age.
b Serous otitis can occur throughout childhood, and the resulting hearing loss can further impair speech development. Pressure-equalizing tubes may be needed.
c Joint laxity, hip dislocation, or clubfoot may be seen.
d Mitral valve prolapse is possible.
e Irritability, hypotonia, and tantrums may begin to be seen.
f Seizures more commonly occur in this age group.
g Assess for atypical seizures, especially when any neurologic symptoms exist or if intellectual function decreases.
h Infants with fragile X syndrome are often described as stiff and irritable and may feed poorly.
i Violent outbursts may appear in this age group.
j Review molecular testing and discuss risks within the family; genetic counseling is strongly encouraged.
k Review risk to offspring of the affected person.
l Family support and issues of what to tell others are important at the time of diagnosis regardless of the child’s age.
m Address sexual issues.
n Ask parents about violent outbursts.
o Review the preschool program with regard to special educational needs and future placement.
p Discuss the need for planning for vocational training.
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interventionist to initiate feeding
therapy.

3. Review the available resources to
provide the infant with early-
intervention services and assist the
individualized family service plan
team in providing the most appro-
priate services to maximize the in-
fant’s developmental potential. Par-
ents should consider applying for
Supplemental Security Income
(SSI) through the Social Security
Administration.

HEALTH SUPERVISION FROM 1 TO 5
YEARS: EARLY CHILDHOOD
(TABLE 2)

Examination

1. Perform an ophthalmologic evalua-
tion or arrange for ophthalmologic
referral to check for strabismus
and refractive errors, especially hy-
peropia and astigmatism, which
are seen in 25% to 50% of affected
children. Also monitor for ptosis
and nystagmus, which are seen
occasionally.

2. Evaluate the child for orthopedic
problems related to connective tis-
sue dysplasia, such as pes planus
(80% of affected children), hyper-
mobile joints, and scoliosis. Prona-
ted feet require treatment with or-
thotics if a gait disturbance exists
or there is uneven wearing of
shoes.

3. Examine the child for inguinal her-
nias, especially at 1 to 3 years of
age.

4. Assess the child’s history for sei-
zures or staring episodes and ob-
tain an electroencephalogram if
clinically indicated.

5. Monitor the child for recurrent oti-
tis media (60%–80% of affected
children), which could be associ-
ated with conductive hearing loss,
and also for recurrent sinusitis

(23% of affected children). Monitor
the child’s audiologic status yearly.

6. Receptive and expressive communi-
cation should be monitored closely,
because language delay is usually
evident by 2 years of age. An occu-
pational therapy evaluation also
may be indicated and should in-
clude an assessment of sensory in-
tegration abilities. A complete psy-
chological evaluation that includes
IQ testing is an important part of the
developmental evaluation of the
preschool-aged child with fragile X
syndrome. Affected children re-
quire early developmental services
to facilitate language, motor, and
cognitive skills. These services are
mandated by federal law and
should be followed by enrollment in
a developmental preschool and
supplemented with special educa-
tion services. Occupational and
speech-language therapy should be
incorporated into the program and
should include continued attention
to language, motor, and cognitive
skills up to and including kindergar-
ten. Computer technology with soft-
ware programs that enhance lan-
guage skills and early academic
abilities, including reading and
mathematics, can be incorporated
into special education program-
ming. Inclusion in a preschool set-
ting is achievable with appropriate
supports.

7. Monitor the child’s emotional and
behavioral status closely. Tantrums
and hyperactivity frequently de-
velop in the second year of life, es-
pecially related to transitioning and
excessive sensory stimuli. Evidence
of anxiety and depression as well as
the presence of aggression and
obsessive-compulsive behaviors
may develop during this time pe-
riod. Manifestations of autism, such
as hand-flapping, self-injury, poor
eye contact, lack of social engage-

ment, and absent joint attention
may be present before 3 years of
age and necessitate further evalua-
tion. Excessive sensory stimulation
should be avoided when possible,
including exposure to large crowds
and loud noises; earphones can be
used in such settings to allow the
child to listen to a favorite tape or
calming music to avoid behavioral
outbursts. Significant behavior
problems, such as tantrums, oppo-
sitional behavior, or severe hyper-
activity, usually benefit from inter-
vention by a psychologist or other
behavioral specialist. Behavioral in-
tervention techniques that empha-
size the importance of decreasing
excessive sensory stimuli and using
positive behavioral reinforcement
and the use of behavioral charting
are beneficial.

8. Psychopharmacologic interven-
tions can be helpful. The use of
stimulant medication to treat hy-
peractivity, short attention span,
and impulsivity decreases symp-
toms in approximately 60% to 70%
of affected children but may be
more effective for a child who is of
school age than of preschool age. At
a younger age, antihypertensive
medications, such as clonidine or
guanfacine,may have a better calm-
ing effect and improve hyperactivity
and hyperarousal. For treatment of
anxiety, social phobia, obsessive-
compulsive tendencies, depression,
and aggression, use of a selective
serotonin-reuptake inhibitor is safe
and can be effective. Monitoring for
the development of akathisia (mo-
tor restlessness) is important. In
addition, in the presence of severe
mood instability and/or aggression
that are unresponsive to a selective
serotonin-reuptake inhibitor or
stimulant medication, use of an
atypical antipsychotic agent to pro-
vide mood stabilization may be indi-
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cated. Approximately 10% of people
with fragile X syndrome develop
psychotic symptoms often associ-
ated with severe paranoia, which
also may lead to aggressive
behavior.

9. Linear growth during this period
should be monitored closely, and lin-
ear growth velocity should be similar
to that of unaffected children.

10. Structural changes of the face
may start to become evident in
preschool years and include a
long face, high forehead, high
arched palate, and prominent
ears. Facial changes can result in
dental crowding and malocclu-
sion, and regular dental evalua-
tion is recommended.

11. Occasionally, in affected children,
obstructive sleep apnea occurs,
which may be related, in part, to
facial changes but also can be the
result of the connective tissue dys-
plasia and hypotonia of facial and
pharyngeal muscles. Excessive
snoring, restless sleep, or fatigue
during the day should signal the
need for further evaluation of
the child’s sleep problem with
evaluation of adenoidal size and
the child’s sleep pattern by using
polysomnography.

12. Delayed toilet-training is common
during this age range and is likely
to reflect the child’s cognitive
status.

Anticipatory Guidance

The pediatrician should review the
child’s preschool placement and ancil-
lary services that complement the pro-
gram. Inclusion with typically develop-
ing children should be considered
when appropriate and may require su-
pervision in that setting. Consider a
formal developmental evaluation and
discuss the role of behavior/psycho-
logical intervention when indicated.

1. Determine if behaviors such as hy-
peractivity, aggression, self-injury,
and tantrums warrant medication
management.

2. Seizures are an important clinical
manifestation that occurs in ap-
proximately 20% of people with
fragile X syndrome and usually have
their onset in early childhood. Ap-
propriate evaluation and treatment
is indicated when suspicion of sei-
zures is present.

3. Auscultation of the heart should be
performed and blood pressure
should be obtained at all clinic vis-
its. The presence of a murmur or
click should indicate the need for
further evaluation by a pediatric
cardiologist, and elevated blood
pressure will require monitoring
and a determination of whether
medical treatment is indicated.

4. Delays in toilet-training can be
helped by behavioral interven-
tions including the use of a music
video to facilitate toilet-training
for people with developmental
disabilities.6(p291)

5. Review the future reproductive
plans of the parents and discuss re-
currence risk and family-planning
options when indicated.

HEALTH SUPERVISION FROM 5 TO
12 YEARS: LATE CHILDHOOD
(TABLE 2)

1. Macro-orchidism usually begins to
develop at approximately 9 years of
age, and the testes will increase in
size throughout puberty (mean tes-
ticular volume in adulthood: �50
mL). Testicular volume should be
measuredwith an orchidometer, and
boys shouldbeassessed for thepres-
ence of a hernia, which occurs in ap-
proximately 15% of males with a full
mutation. Assure the parents that
macro-orchidism has no relation to
sexual function and that it is not a
sign of precocious puberty.

2. Girls with the full mutation should
be monitored for the development
of precocious puberty, which has
been reported occasionally. Al-
though the cause in most instances
is unknown, hypothalamic dysfunc-
tion has been describedwith fragile
X syndrome and may be the cause
of precocious puberty.

3. Continuing to monitor the child’s
developmental status is critical for
making certain that cognitive,
speech and language, and motor
needs are being addressed. Being
provided with reports of interval
progress in school is useful in de-
termining the effectiveness of the
child’s programming and whether
modifications or further evaluation
are indicated.

4. Hyperactivity frequently will persist
throughout childhood and is pres-
ent in approximately 70% to 80% of
affected boys and 30% to 50% of
girls with a full mutation. Address-
ing this problem behaviorally
and/or in combination with medica-
tion management may be indicated.

5. Monitor the child for obsessive-
compulsive behaviors, especially be-
cause they may blend in with perse-
verative or repetitive behaviors and
not be recognized. Anxiety—espe-
cially social anxiety—frequently is
present, particularly in children
who do not have hyperactivity or im-
pulsivity. Pursuing appropriate
management strategies to address
the child’s emotional needs is im-
portant for effective adaptation in
the home and school settings.

6. Cognitive impairments result in
mental retardation in most boys
who have a full mutation that is fully
methylated (average IQ: �40). Oc-
casionally, males with a full muta-
tion are higher functioning because
of incomplete methylation of FMRP
as a result of mosaicism. Approxi-
mately 50% of females with a full
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mutation have cognitive deficits (IQ
range: 70–84). Recognition of cog-
nitive impairments and adaptive
functioning deficits should signal
the need for pursuing appropriate
support services in the school set-
ting to meet the child’s needs.

7. In addition to delayed toilet-
training, enuresis is common in
both boys and girls with fragile X
syndrome. Although affected chil-
dren are not considered to be at in-
creased risk of recurrent urinary
tract infections, the connective tis-
sue dysplasia may predispose to
dilatation of the ureters and vesi-
coureteral reflux.6(p27) Further
evaluation of the urinary tract
through radiographic and ultra-
sonographic studies is indicated in
the presence of a urinary tract in-
fection, and referral to a nephrolo-
gist or urologist is indicated if uri-
nary tract infections are recurrent
in nature or a structural abnormal-
ity or reflux is identified. Behavioral
strategies should be implemented
in the presence of nighttime enure-
sis. In addition, treatment of enure-
sis may also require the use of
behavior-modification techniques
and an alarm system. If unsuccess-
ful, medication management with
agents such as imipramine, oxybu-
tynin (an anticholinergic agent), or
desmopressin acetate (an analog
antidiuretic hormone) should be
considered. Only occasionally will
children require medication for
this problem. Macro-orchidism will
be maintained throughout adult life
and does not require intervention.

8. Because of the connective tissue
dysplasia, children should be moni-
tored for scoliosis, which occurs in
approximately 20% of affected chil-
dren. However, when present, it is
usually mild and does not require
treatment.

HEALTH SUPERVISION FROM 13 TO
21 YEARS OR OLDER:
ADOLESCENCE TO EARLY
ADULTHOOD (TABLE 2)

1. Hyperactivity may decrease during
adolescence, but attentional prob-
lems and impulsivity frequently
persist andmay continue to need to
be addressed behaviorally and
medically.

2. Assess adolescents for seizures, es-
pecially atypical seizures, particu-
larly if intellectual performance is
decreasing, although seizures tend
to decrease during this time period.

3. Reassure parents that macro-
orchidism will persist. Males (espe-
cially with a premutation or mosa-
icism) and females with fragile X
syndrome can reproduce. Only a
premutation will be present in the
sperm of a male who has a full mu-
tation, in contrast to other tissues,
because a full mutation cannot be
maintained in spermatogenesis;
therefore, fertility is decreased in
males.

4. The adolescent growth spurt may
be slightly less compared with un-
affected children, although the
timing is normal. Psychosocial de-
velopment, physical sexual devel-
opment,35 and fertility should be
discussed, as well as the need for
appropriate supervision and birth
control. Counseling should be tai-
lored appropriately to cognitive
level.

5. Genetic mechanisms responsible for
fragile X syndrome should be dis-
cussed with people with full muta-
tions and premutations, and the risk
of havinganaffectedoffspringshould
be reviewed. Males who are of repro-
ductive age and have nonmosaic full
mutations are infertile. Females with
full mutations are fertile. Females
with premutations are at increased
risk of premature ovarian insuffi-

ciency, whereas femaleswith fullmu-
tations are not. Males who are pre-
mutation carriers have no known
fertility problems.

6. Determine if behavioral problems
continue to represent a concern,
and pursue behavioral/psychologi-
cal intervention if indicated.

7. Discuss the availability and need for
vocational training and group home
placement if appropriate.

8. Monitor for a cardiac murmur or
click; if either is heard, pursue a
cardiology evaluation (see recom-
mendation 1 in “Health Supervision
in Adulthood”).

9. Facilitate transition to adult medi-
cal care as appropriate or desired.

10. Agencies that serve people with
developmental disabilities are
present in most states and may
provide respite for parents, adult
day care programs, and personal
assistance and nursing services
as needed.

HEALTH SUPERVISION IN
ADULTHOOD (TABLE 2)

During the transition from pediatric to
adult medical care, the pediatrician
can be a valuable source of informa-
tion to the affected person’s new
primary care physician and/or
obstetrician/gynecologist. The follow-
ing information about fragile X syn-
drome can be communicated to facili-
tate the care of an affected adult:

1. Mitral valve prolapse occurs in ap-
proximately 50% of affected adults.
Mild aortic root dilatation also has
been reported, although it has not
been documented to enlarge. In ad-
dition, hypertension is common in
adulthood.

2. Up to 20% of women with a premu-
tation will develop premature
menopause before 40 years of age.

3. There is a greater risk of emotional
problems in affected females, espe-
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cially at times of hormonal
changes or estrogen deficiency,
such as menopause, the postpar-
tum period, and during menstrual
periods.

4. Genetic counseling should be pro-
vided to review the risk for having
an offspring with either a premuta-
tion or full mutation and options
available for family planning. An in-
creased risk of twinning also
should be discussed with females
who have a premutation.

5. Men and, to a lesser degree, women
with a premutation are at in-
creased risk of developing FXTAS af-
ter 50 years of age. Awareness of
this risk, particularly in a man

with a premutation, warrants
close monitoring for symptoms,
especially when approaching 50
years of age.

People with fragile X syndrome and
FMR1–related disorders face chal-
lenges throughout their entire lives.
Therefore, coordinating medical, de-
velopmental, and behavioral services
with available community resources
canmaximize the potential for affected
people and minimize the stressors
faced by other family members.
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CLINICAL REPORT

Health Supervision for Children With
Neurofibromatosis
Joseph H. Hersh, MD, and the Committee on Genetics

ABSTRACT
Neurofibromatosis 1 is a multisystem disorder that primarily involves the skin and
nervous system. Its population prevalence is 1 in 3500. The condition usually is
recognized in early childhood, when cutaneous manifestations are apparent. Al-
though neurofibromatosis 1 is associated with marked clinical variability, most
affected children do well from the standpoint of their growth and development.
Some features of neurofibromatosis 1 are present at birth, and others are age-
related abnormalities of tissue proliferation, which necessitate periodic monitoring
to address ongoing health and developmental needs and to minimize the risk of
serious medical complications. This clinical report provides a review of the clinical
criteria needed to establish a diagnosis, the inheritance pattern of neurofibroma-
tosis 1, its major clinical and developmental manifestations, and guidelines for
monitoring and providing intervention to maximize the growth, development,
and health of an affected child.

INTRODUCTION
This clinical report was designed to assist the pediatrician in caring for the child in
whom the diagnosis of neurofibromatosis has been made. The pediatrician’s first
contact with the child is usually during infancy. However, neurofibromatosis
occasionally is diagnosed in the fetus during pregnancy, and the parents are
referred for advice. Therefore, guidance is also offered for the pediatrician in advising expectant parents whose fetus
is affected by neurofibromatosis.

At least 2 distinct types of neurofibromatosis are recognized: neurofibromatosis 1 (NF1 [previously known as von
Recklinghausen disease or generalized neurofibromatosis]) and neurofibromatosis 2 (NF2 [previously known as
either central or bilateral acoustic neurofibromatosis]). Only issues concerning the diagnosis and management of NF1
are addressed in this clinical report.1–10

NF1 is a multisystem disorder in which some features may be present at birth and others are age-related
manifestations. It affects approximately 1 in 3500 individuals.11,12 A National Institutes of Health (NIH) Consensus
Development Conference9,13,14 regarding NF1 demarcated the following 7 features, of which 2 or more are required
to establish the diagnosis of NF1:

1. six or more cafe-au-lait spots (CLSs) equal to or greater than 5 mm in longest diameter in prepubertal patients and
15 mm in longest diameter in postpubertal patients;

2. two or more neurofibromas of any type or 1 plexiform neurofibroma;

3. freckling in the axillary or inguinal regions;

4. optic glioma (optic pathway glioma);

5. two or more Lisch nodules (iris hamartomas);

6. a distinctive osseous lesion, such as sphenoid wing dysplasia or cortical thinning of the cortex of long bones, with
or without pseudoarthrosis; and

7. a first-degree relative (parent, sibling, or child) with NF1 according to the aforementioned criteria.

In addition, although areas of increased T2 signal intensity are commonly identified on MRI of the brain, they do
not represent an obligatory feature of NF1 and do not have any clinical significance. Therefore, the NIH Consensus
Development Conference did not recommend routine neuroimaging of the brain as a means of establishing a
diagnosis of NF1.13,14
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Diagnosis in nonfamilial pediatric cases, which repre-
sent 50% of those affected with NF1, may be difficult,
because certain clinical features are age dependent.15 For
the same reason, the severity of NF1 in later life may be
underestimated for an affected child.

CLSs usually represent the initial clinical manifesta-
tion of NF1 and may be present at birth or first appear in
infancy (Fig 1). Although approximately 80% of those
with NF1 will have more than 5 CLSs by 1 year of age,12

occasionally these characteristic lesions are not present.
CLSs tend to increase in number and size throughout
early childhood.

Plexiform neurofibromas, which are found in at least
25% of individuals with NF1,16 usually are congenital
and, if located on the face, trunk, or extremities, can

result in disfigurement (Fig 2). Early in life, the lesions
may only be recognized as soft tissue enlargement or a
patch of cutaneous hyperpigmentation with or without
hypertrichosis. Tibial dysplasia, when present, occurs at
birth and is manifested by anterolateral bowing of the
lower leg (Fig 3). Its presence requires early orthopedic
intervention because of the risk of fracture and devel-
opment of pseudoarthrosis that results from healing,
which occurs in approximately 2% to 3% of children
with NF1.12,17 Skinfold freckling (Fig 4) that develops in
early childhood, typically between the ages of 3 and 5
years, usually is the second feature noted in children
with NF1 and is present in three fourths of affected
individuals.15 Dermal neurofibromata usually first ap-
pear in the prepubertal period but may develop at a
much earlier age and are present in virtually all affected
individuals by adulthood (Fig 5). They become evident
as skin nodules or tags located in cutaneous or subcuta-
neous tissues, as depressions in the skin with overlying
purplish discoloration, or as firm nodules or cords in the
deeper subcutaneous tissue. Increase in size and number
of dermal neurofibromas coincide with puberty and
pregnancy, but intermittent growth can persist through-
out the life of an individual with NF1.12 Plexiform neu-
rofibromas may present as subcutaneous masses that
involve deep tissues. These lesions can be found in all

FIGURE 1
Multiple CLSs over the back. Note the dermal neurofibromas below the right scapula and
right side of the lower back.

FIGURE 2
Large plexiform neurofibroma adjacent to the left axilla.
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organ systems, giving rise to specific symptoms depend-
ing on size, location, and degree of encroachment on
surrounding tissues. Marked growth of these lesions can

occur anytime in childhood, followed by long periods of
quiescence.12 Optic pathway gliomas are present in up to
15% of children with NF1 and represent the most com-
mon central nervous system tumor related to this disor-
der (Fig 6). They develop in children younger than 6
years. Although their natural history is often indolent, in
approximately one third of patients with NF1, optic
pathway tumors become symptomatic, and in approxi-
mately 5% of cases, the lesion results in visual loss,
severe proptosis, and/or hydrocephalus.18–20 Precocious
puberty also can be an occasional complication when the

FIGURE 3
Anterior bowing of the left tibia.

FIGURE 4
Axillary freckling.

FIGURE 5
Dermal neurofibromas over both arms.

FIGURE 6
Optic glioma affecting the left optic pathway.
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optic pathway tumor involves the optic chiasm.20,21 In
the small proportion of symptomatic tumors in which
clinically significant growth or progressive visual loss
develops, treatment is necessary.22 Treatment with car-
boplatin and vincristine sulfate has been effective in
preventing further increase in tumor size and preserving
remaining vision.23 On the basis of the natural history of
optic pathway tumors, the National Neurofibromatosis
Foundation Optic Pathway Task Force previously has
recommended against routine neuroimaging for all chil-
dren with NF1; rather, yearly eye examination by either
a pediatric ophthalmologist or an ophthalmologist who
is knowledgeable of the ocular manifestations of NF1 has
been advocated for all young children with NF1.19,23

Lisch nodules (iris hamartomas)12 usually develop in
early adolescence, but they do not have any clinical
significance (Fig 7). The sphenoid bones comprise mul-
tiple ossification centers that fuse to become the essential
components of the orbits. Approximately 5% of individ-
uals with NF1 have sphenoid wing dysplasia, which is
usually unilateral. The abnormality can lead to proptosis,
and approximately one half of patients with NF1 with
sphenoid wing dysplasia will develop ipsilateral tempo-
ral-orbital plexiform neurofibroma.12

COMPLICATIONS
Although most individuals with NF1 are mildly affected,
a risk of significant morbidity and life-threatening prob-
lems exists and cannot be predicted on the basis of
findings in childhood. Serious complications of NF1 can
result from direct involvement of multiple organ systems
by plexiform neurofibromas. In addition, the lifelong
risk of malignancy in affected individuals is increased.
Malignant peripheral nerve sheath tumors represent the
most common neoplasm, occurring in approximately
5% to 10% of individuals with NF1.12,24 They usually
develop in adulthood and are heralded by the presence
of pain or rapid growth of a plexiform or deep nodular

neurofibroma; however, similar manifestations can oc-
cur with a benign lesion. Other malignancies occur less
frequently in patients with NF1, including pheochromo-
cytoma, rhabdomyosarcoma, leukemia, and brain tu-
mors other than optic gliomas.12,25,26 Other associations
exist with NF1, such as vascular changes. Macrocephaly
affects most individuals with NF1.27 Short stature occurs
in one third of individuals with NF1 and does not seem
to be related to disease severity. Height-growth velocity
is normal for both genders during childhood, but the
pubertal growth spurt is slightly reduced.27 Growth
charts made specifically for children with NF1 are avail-
able.27,28 Neurofibromas develop in the gastrointestinal
tract in a small proportion of patients with NF1 and
usually present after early childhood. They may cause
bleeding and anemia or signs of functional or mechani-
cal obstruction. Rare forms of intraabdominal secretory
or nonsecretory neoplasms also represent low-frequency
associations. Evaluation for gastrointestinal complica-
tions should be pursued in the presence of unexplained
anemia or weight loss, abdominal bloating, sudden or
persistent abdominal pain, chronic diarrhea, signs of
malabsorption, gastrointestinal bleeding, or recurrent
emesis.29,30 Seizures occur in 6% to 7% of cases.12 Al-
though electroencephalographic abnormalities are com-
monly reported, electroencephalography is not routinely
recommended. If seizures are present, an intracranial
tumor must be excluded, although usually no etiology is
found. Nonossifying fibromas of the long bones and
especially the distal femur and proximal tibia, on occa-
sion, occur in adolescence or adulthood and can result in
fracture. Therefore, a screening radiograph of both knees
may be considered in early adolescence to provide ap-
propriate intervention for individuals in whom lesions
are detected.31 Scoliosis is present in 10% to 30% of NF1
cases. Both idiopathic and dystrophic forms occur12 and
can lead to diminished pulmonary function. Variability
in progression, however, makes it difficult to determine
the prognosis once scoliosis is detected, and close mon-
itoring is necessary after it has been discovered. An
increased risk for osteoporosis in adulthood also exists.32

Hypertension affects approximately 4% of individuals
with NF1. Although essential hypertension is the most
common cause of hypertension, in NF1 it can also result
from renovascular disease, tumors that secrete vasoac-
tive compounds, and coarctation of the aorta.12 There-
fore, monitoring blood pressure on a yearly basis is in-
dicated, and if hypertension is found, additional
evaluation and treatment or referral to an appropriate
specialist for management is indicated.

NF1 is associated with an increased incidence of men-
tal retardation (4%–8%)33; however, in most instances,
intellectual abilities are in the average to low-average
range. In contrast, specific learning disabilities are ob-
served in as many as 40% to 60% of affected chil-
dren,12,34 and impaired performance on at least 1 test of
academic achievement is present in 65% of children
with NF1.33 Deficits in visual-spatial-perceptual skills can
result in reading and spelling difficulties. Poor fine-mo-
tor coordination can lead to problems with handwriting.
Attention-deficit/hyperactivity disorder also occurs

FIGURE 7
Multiple Lisch nodules.
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more frequently in children with NF1. Children with
NF1 have a higher likelihood of being hypotonic and of
having subtle neurologic abnormalities that affect bal-
ance and gait.33,35,36 Speech problems also may occur, and
an association with velopharyngeal insufficiency exists.37

The reported incidence of complications in NF1 varies
from study to study, mostly because of biased patient
selection by age and specialty referral but also because of
inconsistent diagnostic criteria and variable use of imag-
ing techniques. Generally, complications are overesti-
mated, because most studies involve patients in hospitals
or referral clinics.38 Approximately one third of patients
with NF1 develop serious complications, and approxi-
mately one half are mildly affected. However, because of
the extreme degree of variability even within a family
and the progressive nature of NF1, it is not possible to
determine the prognosis after establishing a diagnosis,
especially at a young age.

GENETICS
NF1 is inherited in an autosomal dominant fashion. In
approximately one half of patients, the condition is
caused by a new mutation in that conception. In such
instances, neither parent has any clinical features of
NF1, and risk for recurrence of NF1 is likely not to
exceed 1%. Rare instances of recurrence from pheno-
typically unaffected parents are attributed to germ-line
or somatic mosaicism. However, individuals with NF1
caused by a new mutation are at a 50% risk of trans-
mitting the gene to each of their offspring. The NF1 gene
has a high penetrance rate; therefore, an individual who
carries the mutation can be expected to have clinical
manifestations of the disorder. Some individuals are mo-
saic for an NF1 mutation and may have localized signs,
referred to as “segmental neurofibromatosis.” These in-
dividuals may be at risk of transmitting the mutant gene
to their offspring if the germ line includes cells with the
mutation, which results in an increased risk of NF1 in
their offspring.

The NF1 gene is located on the long arm of chromo-
some 17 at band q11.2.39–41 Neurofibromin, the protein
product of the normal gene, acts as a tumor suppressor
by downregulating another cell protein, Ras, that en-
hances cell growth and proliferation.12,42,43 A wide vari-
ety of mutations have been identified within the NF1
gene, which give rise to diminished function of neuro-
fibromin in affected persons. Detection of mutations in
the NF1 gene by DNA analysis has proven to be complex
because of the gene’s large size, presence of pseudo-
genes, and great variety of possible abnormalities. Mo-
lecular technology that is capable of detecting 95% of
mutations in NF1 is now available,44 but it is typically not
indicated because a diagnosis of NF1 in 95% of cases can
be established on the basis of clinical findings alone by
11 years of age.28 However, when there is uncertainty
regarding a definitive diagnosis, for instance, in the pres-
ence of some of the clinical manifestations of NF1, such
as only CLSs, but not enough to establish a clinical
diagnosis, consideration should be given to seeking ge-
netic consultation and determining whether genetic
testing is indicated at that time to expedite a diagnosis.

Molecular testing also may represent an option in those
instances when a couple in which one person has NF1 is
seeking prenatal diagnosis. Although establishing a di-
agnosis is achievable when a mutation has been detected
in an affected partner, determining its possible clinical
effects after establishing a diagnosis in utero is not.

CLINICALMANAGEMENT
The multiorgan occurrence of neurofibromas and their
complications often requires care from a variety of med-
ical subspecialists and surgical specialists. The medical
home has the opportunity and responsibility to coordi-
nate such care. In addition, patients with more than
minimal manifestations of NF1 may benefit from referral
to a multidisciplinary neurofibromatosis clinic for pri-
mary or specialty care or to a physician with expertise in
the care of individuals with NF1. Such clinics and/or
physicians are valuable consultation resources for med-
ical homes that care for affected patients.

Longitudinal care for NF1 is aimed at the early detec-
tion and symptomatic treatment of complications as they
occur. Some of the medical problems, such as hyperten-
sion resulting from renal artery stenosis, can be managed
successfully if detected early. Enlarging plexiform neu-
rofibromas may be managed surgically, although re-
growth may occur. In addition, surgical removal of a
plexiform neurofibroma, especially when it compro-
mises an essential organ system, may not be possible
because of an inaccessible site or infiltration into sur-
rounding tissue. In most instances, management of most
malignancies including leukemia is the same as for chil-
dren without NF1. On the other hand, outcome of treat-
ment of malignant peripheral nerve sheath tumors is
poor. Therefore, early suspicion that there may be ma-
lignant degeneration of a plexiform neurofibroma is crit-
ical from a prognostic standpoint.

In providing medical supervision to a child with NF1,
general clinical evaluation through the medical home
should be provided regularly, but the frequency should
increase to address disease complications. Therefore, rec-
ommendations for ongoing assessment and periodic re-
view throughout life (Table 1), including the following:

1. Evaluate the child for new neurofibromas and pro-
gression of lesions. Examine the skin carefully for
signs of plexiform neurofibromas that may impinge
on or infiltrate underlying structures.

2. Check the child’s blood pressure yearly to determine
if there is evidence of hypertension, which occurs
more frequently with NF1 and could be secondary to
renal artery stenosis, aortic stenosis, and pheochro-
mocytoma, the latter being more common in adults.
A variety of vascular hypertrophic lesions may be
found.

3. Evaluate neurodevelopmental progress of an affected
child.

4. Obtain a formal ophthalmologic evaluation yearly.

5. Evaluate the child for skeletal changes. Look for sco-
liosis, vertebral angulation, and limb abnormalities,

PEDIATRICS Volume 121, Number 3, March 2008 637
 at Amer Acad of Pediatrics on November 21, 2008 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


TA
BL
E
1

H
ea
lt
h
Su

pe
rv
is
io
n
G
ui
de

lin
es

fo
rC

hi
ld
re
n
W
it
h
N
eu

ro
fib

ro
m
at
os
is

Pr
en
at
al

In
fa
nc
y
(1
m
o
to

1
y)

Ea
rly

Ch
ild
ho

od
(1
to

5
y)

La
te

Ch
ild
ho

od
(5
to

13
y)
,

An
nu

al
a

Ad
ol
es
ce
nc
e

(1
3
to

21
y)
,

An
nu

al
a

N
eo
na
ta
l

2
m
o

4
m
o

6
m
o

9
m
o

12
m
o

15
m
o

18
m
o

24
m
o

3
ya

4
ya

D
ia
gn
os
is

D
N
A
an
al
ys
is

Xb

Ph
en
ot
yp
e
re
vi
ew

Xc
X

Ge
ne
tic

co
un
se
lin
g

Xc
X

Xd

Re
pr
od
uc
tiv
e
op
tio
ns

fo
rp
ar
en
ts

Ad
op
tio
n/
te
rm

in
at
io
n

X
Fu
tu
re
re
pr
od
uc
tiv
e
pl
an
ni
ng

X
X

X
Xd

An
tic
ip
at
or
y
gu
id
an
ce

Fa
m
ily
su
pp
or
t

X
X

X
X

X
X

X
X

X
X

X
X

X
X

Su
pp
or
tg
ro
up
s

X
X

X
X

Xd
Xd

Lo
ng
-t
er
m
pl
an
ni
ng

X
X

X
Xd

Xd

Se
xu
al
an
d
re
pr
od
uc
tiv
e
iss
ue
s

Xd
X

M
ed
ic
al
ev
al
ua
tio
n
an
d
tre
at
m
en
te

Gr
ow

th
O

O
O

O
O

O
O

O
O

O
O

O
O

Bl
oo
d
pr
es
su
re

O
O

O
O

O
O

O
O

O
O

O
O

O
Sk
in
ex
am

in
at
io
n

O
O

O
O

O
O

O
O

O
O

O
O

O
Bo
ne

ex
am

in
at
io
n/
sc
ol
io
sis

O
O

O
O

O
O

O
O

O
O

O
O

O
N
eu
ro
lo
gi
c
ex
am

in
at
io
n

O
O

O
O

O
O

O
O

O
O

O
O

O
Vi
sio

n
sc
re
en
in
g

S/
O

S/
O

S/
O

S/
O

S/
O

S/
O
f

S
S

S/
O
f

S/
O
f

S/
O
f

S/
O
f

S/
O
f

H
ea
rin
g
sc
re
en
in
g

S
S

S
S

S
S/
O
f

S
S

S
S

S/
O
f

S/
O

S/
O

Se
xu
al
m
at
ur
at
io
n

O
O

D
ia
gn
os
tic

im
ag
in
g
ex
am

in
at
io
ns

e

Ps
yc
ho
so
ci
al
ev
al
ua
tio
n

D
ev
el
op
m
en
ta
nd

be
ha
vi
or

S/
O

S/
O

S/
O

S/
O

S/
O

S/
O

S/
O

S/
O

S/
O

S/
O

S/
O
f

S/
O

S/
O

Pr
es
ch
oo
lp
ro
gr
am

S
S

Sc
ho
ol
pl
ac
em

en
t/
pe
rfo
rm

an
ce

S/
O

S/
O

Ps
yc
ho
lo
gi
ca
l/s
oc
ia
la
dj
us
tm

en
t

S
S

S
S

S
S

S
S

In
tra
fa
m
ily
re
la
tio
ns
hi
ps

S
S

S
S

S
S

S
S

S
S

X
in
di
ca
te
st
o
be

pe
rfo
rm

ed
;S
,s
ub
je
ct
iv
e,
by

hi
st
or
y;
O
,o
bj
ec
tiv
e,
by

a
st
an
da
rd
te
st
in
g
m
et
ho
d.

a
Ad

vi
se
se
m
ia
nn
ua
lv
isi
ts
,a
si
nd
ic
at
ed
.

b
Se
e

�D
isc
us
sio

n.
�

c
O
ra
tt
he

tim
e
of
di
ag
no
sis
.

d
O
nc
e
in
th
is
tim

e
pe
rio
d.

e
As

ne
ed
ed

fo
rs
ig
ni
fic
an
ta
bn
or
m
al
iti
es
an
d/
or
ne
w
sig

ns
.

f
Re
fe
rt
o
su
bs
pe
ci
al
ist
.

638 AMERICAN ACADEMY OF PEDIATRICS
 at Amer Acad of Pediatrics on November 21, 2008 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


particularly tibial dysplasia. Sometimes localized hy-
pertrophy of a leg, arm, or other part of the body
results from plexiform neurofibromata. Nonossifying
fibromas of the long bones infrequently occur in ad-
olescence or adulthood and have been associated
with fracture; although a screening radiograph of the
knees in adolescence has been suggested as a routine
study, evidence is not sufficient to support routine
screening at this time.

6. If any unexplained complications occur or if cutane-
ous lesions appear to be growing rapidly, refer the
patient to the appropriate subspecialist for further
evaluation.

7. Refer to the review of NF1 at www.genetests.org to
obtain rapid access to updated clinical information on
the condition.

8. Recommend available resources for patients with
NF1 (eg, neurofibromatosis clinics, support groups,
and families of children with NF1). Books, pamphlets,
and Web-site addresses can be obtained from the
Children’s Tumor Foundation (www.ctf.org). The
Children’s Tumor Foundation can also provide addi-
tional information and clinic locations.

THE PRENATAL VISIT
At times, the pediatrician may be asked to counsel a
family when one of the parents-to-be is affected and the
fetus is at risk or has been diagnosed prenatally to have
NF1 by DNA testing. In this situation, the family most
likely already has been counseled about the disorder and
its inheritance pattern. However, the pediatrician may
be called on to review the information and assist the
family in the decision-making process. When appropri-
ate, pediatricians who have experience in the care of
individuals with NF1 may wish to have a discussion with
the family, or those with less experience may seek con-
sultation from a geneticist to provide more in-depth
information to:

1. review the results of the prenatal diagnostic study;

2. explain the mechanism for occurrence of the disorder
in the fetus and the risk of recurrence;

3. review the clinical manifestations, variability, pro-
gressive nature, and prognosis of the disorder;

4. review the various forms of treatment and interven-
tion that are currently available, including their effi-
cacy, complications, and adverse effects;

5. discuss the options available to the family for man-
agement and rearing of the child (in cases of early
prenatal diagnosis, this may include discussion of
available options after in utero diagnosis, including
continuation of the pregnancy or its termination, and
discussion of appropriate management strategies and
options for child rearing after delivery);

6. when appropriate, consider referral to a clinical ge-
neticist for a more in-depth discussion of clinical find-
ings, recurrence risk, future reproductive options,

and evaluation of risks of disease for other family
members; and

7. inform the family that, in many parts of the country,
there are specialty neurofibromatosis clinics that are
available for guidance, therapy, and consultation.

HEALTH SUPERVISION FROM BIRTH TO 1MONTH: NEWBORN
INFANTS

Examination

1. Confirm the diagnosis by the presence of cutaneous
manifestations. CLSs may be present, and in 10% to
15% of neonates, a plexiform neurofibroma will be
recognized. However, the clinician must be aware
that a normal examination at this age does not ex-
clude the diagnosis of NF1.

2. All first-degree relatives should be advised to have a
physical examination, including a slit-lamp examina-
tion to look for Lisch nodules, which are found in
�90% of adults with this disorder but are uncommon
in children younger than 5 years.

3. Some specialists recommend an initial MRI study to
determine if an optic glioma is present when the
diagnosis of NF1 is made.1,18 In addition to being able
to identify an optic pathway glioma, if present at this
age, areas of increased signal intensity on T2-
weighted images, also known as unidentified bright
objects (UBOs), which are present in approximately
60% of affected children, also can be detected. These
lesions are well circumscribed and nonenhancing,
and they are located in the brainstem, cerebellum,
basal ganglia, and thalamus. An association between
UBOs and learning disabilities or cognitive deficits
may exist. The lesions are not space occupying and
tend to disappear in adulthood. Although potentially
helpful in establishing an early diagnosis when clin-
ical findings are equivocal, because of the lack of
specificity and the inability to consistently identify
UBOs, the benign nature of most optic gliomas, and
the need to sedate the child, neuroimaging of the
brain may not be warranted. Therefore, the NIH Con-
sensus Development Conference13 did not recom-
mend computed tomography or MRI studies for
asymptomatic patients with NF1 and generally rec-
ommended special studies only when they were clin-
ically indicated. Neuroimaging of the brain, on the
other hand, would seem to be indicated for a small
percentage of the NF1 population for whom a dele-
tion of the entire NF1 gene and flanking DNA is
found.40,45 Affected individuals have a distinct pheno-
type, including facial dysmorphism, a large number of
neurofibromas, severe cognitive impairment, and,
frequently, evidence of structural brain anomalies.

Anticipatory Guidance

1. Review the natural history and genetics of NF1.

2. Advise the parents to report any unusual or new
symptoms.
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3. Stress the need for regularly scheduled visits, includ-
ing careful cutaneous, skeletal, and neurologic exam-
inations and evaluation of blood pressure.

4. Emphasize the need for a yearly ophthalmologic
evaluation.

HEALTH SUPERVISION FROM 1MONTH TO 1 YEAR: INFANCY

Examination

1. Compare the infant’s growth and development with
figures on growth charts.27,28 As a group, children
with NF1 are shorter than average but have a larger
head size. Rarely, aqueductal stenosis can cause ob-
structive hydrocephalus, but in most children with
NF1, the basis for macrocephaly is likely to be in-
creased brain volume.

2. Examine the patient for the presence of CLSs. Inform
the family that new ones may appear, and preexisting
CLSs often increase in size. Reassure the family that
CLSs have no functional significance.

3. Check for proptosis, a rapidly increasing head size,
and focal neurologic signs.

4. Perform a careful physical examination and look for
skeletal abnormalities, especially in the spine and
legs. This is particularly important before the child
begins to bear weight because of the risk of cortical
thinning of the long bones, which increases the like-
lihood of fracture.

5. Refer the infant for formal ophthalmologic evaluation
and to other appropriate specialists and subspecialists,
as indicated.

6. Check the infant’s neurodevelopmental progress at
each visit.

Anticipatory Guidance

1. Review the family’s psychological support and in-
trafamilial relationships.

2. Advise the parents to use sunscreen after the child
reaches 6 months of age. Sun exposure deepens pig-
ment in CLSs. Although this is usually of cosmetic
significance only, melanoma and basal cell carcinoma
have been reported in adults with NF1; however, the
risk for developing these malignancies is not known
to be increased for patients with NF1.25

3. If appropriate, review future pregnancy planning
with the affected infant’s parents.

HEALTH SUPERVISION FROM 1 TO 5 YEARS: EARLY
CHILDHOOD

Examination

1. Examine the child for neurofibromata and the pres-
ence of skinfold freckling, which can appear in any
intertriginous area. Assure parents that CLSs and
freckling only have cosmetic significance.

2. Consider taking photographs to document lesion size
for future reference.

3. Evaluate the child’s vision and recommend that the
child undergo an ophthalmologic examination annu-
ally throughout childhood.

4. If there are visual changes, persistent headaches, sei-
zures, marked increase in head size, or a plexiform
neurofibroma of the head, obtain a brain MRI.

5. Assess the child’s speech and motor skills for deficits
that require further assessment. Hypernasal speech
attributable to velopharyngeal insufficiency can be
present, and there may be delayed expressive lan-
guage development.

6. Monitor blood pressure yearly.

Anticipatory Guidance

1. Review the child’s preschool program.

2. Obtain appropriate developmental evaluations of the
child for assessment of learning, speech/language,
and motor abilities if developmental concerns are
raised. The child may benefit from preschool services,
speech/language and/or motor therapy, and special
education programming to address delays. With NF1,
the risk of hearing impairments is not increased ap-
preciably.

3. Discuss indications for surgery, as appropriate. If
there is a change in the size of superficial neurofibro-
mata or evidence of a space-occupying internal le-
sion, refer the child to a neurofibromatosis clinic or
other appropriate subspecialists.

4. Pruritus can occur in young children and may be
found to be associated with cutaneous neurofibro-
mata. However, antipruritic medications are not
helpful in relieving symptoms.

HEALTH SUPERVISION FROM 5 TO 13 YEARS: LATE
CHILDHOOD

Examination

1. Examine the child for skin tumors causing disfigure-
ment and obtain a consultation with a specialist if
surgery is desired to improve appearance or function.
Severe cosmetic disfigurement is seen more often in
adults than in children.

2. Evaluate the child for signs of puberty. Premature
onset of sexual maturation or delayed puberty may
occur. If sexual precocity is present, evaluate the child
for the presence of an optic glioma or hypothalamic
lesion.18,21

3. Check for signs of learning disabilities and attention-
deficit/hyperactivity disorder.

4. Review the child’s social adjustment.

5. Monitor the child’s ophthalmologic status yearly un-
der 8 years of age, followed by complete eye exami-
nation every 2 years.23
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6. Monitor blood pressure yearly.

Anticipatory Guidance

1. Review the child’s development and appropriateness
of school placement.

2. Refer the child to a clinical psychologist or child psy-
chiatrist for further evaluation and therapy should
problems with self-esteem related to his or her phys-
ical findings or developmental problems exist.

3. Review the effects of puberty on the disease.

4. Discuss the possibility of the growth of neurofibro-
mata during adolescence and pregnancy.

5. Counsel the parents about how and when to discuss
the diagnosis with their child.

HEALTH SUPERVISION FROM 13 TO 21 YEARS OR OLDER:
ADOLESCENCE TO EARLY ADULTHOOD

Examination

1. Examine the adolescent for signs of abnormal puber-
tal development.

2. Perform a thorough skin examination to evaluate for
and determine the status of plexiform neurofibro-
mata and a complete neurologic examination to
check for findings that might suggest the presence of
deep plexiform neurofibromata.

3. Obtain a surgical consultation with a specialist if signs
of pressure on deep structures are found.

4. Continue monitoring blood pressure yearly.

5. Continue opthalmological examination every 2 years
until 18 years of age.23

Anticipatory Guidance

1. Discuss the genetics of NF1 or refer the adolescent for
genetic counseling.

2. Discuss sexuality.

3. Discuss birth control, including the risks and benefits
of birth control pills, and reproductive options.

4. Discuss the effect of pregnancy on NF1, if appropriate.
Women with NF1 may have complications during
pregnancy because of enlargement of the neurofibro-
mata46,47 and, not uncommonly, eruption of more
dermal neurofibromas.

5. Review prenatal diagnosis by using available molec-
ular DNA studies and discuss its applicability to the
patient with NF1 or refer the patient to a geneticist for
further discussion of diagnostic options.

6. Facilitate transition to adult medical care.
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Clinical Report—Health Supervision for Children With
Prader-Willi Syndrome

abstract
This set of guidelines was designed to assist the pediatrician in caring
for children with Prader-Willi syndrome diagnosed by clinical features
and confirmed by molecular testing. Prader-Willi syndrome provides
an excellent example of how early diagnosis and management can
improve the long-term outcome for some genetic disorders. Pediatrics
2011;127:195–204

INTRODUCTION
Prader-Willi syndrome (PWS) (also Prader-Labhart-Willi syndrome) is a
recognizable pattern of physical findings with significant cognitive,
neurologic, endocrine, and behavioral abnormalities caused by lack of
expression of genes from an imprinted region of the paternally inher-
ited chromosome 15q11-q13, near the centromere. Originally de-
scribed in 1958,1 PWS was the first recognized disorder related to
genomic imprinting in humans2 and provides an excellent example of
how early diagnosis and meticulous management can markedly im-
prove the long-term outcome for people with some genetic disorders.
PWS affects both genders equally and occurs in people from all geo-
graphic regions; its estimated incidence is 1 in 15 000 to 1 in 25 000 live
births.3,4 Affected infants uniformly have significant hypotonia, early
feeding problems, and difficulty with weight gain. Later, a second
phase of the disorder ensues with hyperphagia (excessive appetite for
food), which leads to obesity and characteristic behavior problems.
Without adequate weight control andmanagement of eating behaviors,
massive obesity and associated complications of diabetes, obstructive
sleep apnea, and right-sided heart failure occur; death typically occurs
in the fourth decade of life. With careful weight control, people with
PWS can remain healthy well into older adult life, and some people are
known to live into their seventh decade.

The findings of PWS are listed in Table 1. Clinical diagnostic criteria
have been developed and validated5 (Table 2), but now that reliable
molecular testing is readily available, these clinical criteria should be
considered guidelines to help define people for whom further diagnos-
tic testing is indicated.6 In general, PWS should be considered in any
infant with significant hypotonia, particularly in the setting of poor
feeding, reduced spontaneous arousal for feeding, and hypogonadism
(undescended testes, small phallus, or small clitoris). In older chil-
dren, the diagnosis should be considered when there is impaired sati-
ety for food, especially with rapid weight gain. Likewise, poor linear
growth, especially in the presence of excessive caloric intake, should
also raise suspicion for PWS. Hypogonadism, hypotonia, developmental
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delays, speech-articulation defects,
and characteristic physical appear-
ance should all raise the index of sus-
picion. Significant neonatal hypotonia
is present in essentially all children for
whom molecular testing eventually
confirms the diagnosis of PWS7; there-
fore, this history should be actively
sought during evaluation of older
children.

These guidelines are intended to be
suggestions for health care providers

when assisting in the provision of a
comprehensive medical home for chil-
dren and adults with PWS. They are
based on a thorough review of the per-
tinent medical literature and incorpo-
rate experimental data and the experi-
ence of clinicians with expertise in
caring for people with PWS. As with all
chronic medical conditions, establish-
ing a medical home is essential to the
smooth and effective provision of care
to the individual person and support to
his or her family, which is best
achieved when the primary care pro-
vider and consultants communicate ef-
fectively and clearly delineate their re-
spective roles in the care of the
person.

GENETICS AND GENOMICS OF PWS

PWS is associated with lack of expres-
sion of several genes on the paternally
inherited chromosome 15. This region
contains genes that are normally “im-
printed,” which means that they are
differentially expressed (used to make
RNA and proteins) depending on
whether the chromosome was inher-
ited from the father or the mother. On
the maternally inherited chromosome
15, these genes are transcriptionally
silenced by hypermethylation of their
promoter regions. Therefore, only the
paternally inherited chromosome pro-
duces the gene products. These
changes are referred to as “epige-
netic,” because they do not involve a

TABLE 2 Suggested Criteria for Prompting Molecular Testing for PWS

Age at Assessment Features Sufficient to Prompt DNA Testing

Birth to 2 y Significant hypotonia with poor suck and difficulty with weight gain
2–6 y Congenital hypotonia with history of poor suck; global developmental

delay
6–12 y History of congenital hypotonia with poor suck (hypotonia often persists),

global developmental delay, and excessive eating (hyperphagia;
obsession with food) with central obesity if uncontrolled

13 y through adulthood Cognitive impairment, usually mild mental retardation, excessive eating
(hyperphagia; obsession with food) with central obesity if
uncontrolled, and hypothalamic hypogonadism and/or typical behavior
problems (including temper tantrums and obsessive-compulsive
features)

Adapted from Gunay-Aygun M, Schwartz S, Heeger S, O’Riordan MA, Cassidy SB. Pediatrics. 2001;108(5). Available at:
www.pediatrics.org/cgi/content/full/108/5/e92.

TABLE 1 Clinical Findings in PWS

Fetal
Breech position
Reduced fetal activity
Polyhydramnios
Growth
Short stature
Failure to thrive in infancy
Central obesity
Head and neck
Dolichocephaly
Narrow bitemporal diameter
Almond-shaped eyes
Strabismus
Up-slanting palpebral fissures
Myopia
Hyperopia
Thin upper lip
Small-appearing mouth
Down-turned corners of mouth
Thick, viscous (reduced) saliva
Enamel hypoplasia
Early dental caries
Dental crowding and malocclusion
Ocular
Strabismus
Nystagmus
Cataracts (rare)
Retinal hypopigmentation
Foveal hypoplasia
Hyperopia
Myopia
Respiratory
Hypoventilation
Obstructive sleep apnea
Central sleep apnea
Gastrointestinal
Feeding problems in infancy
Gastroesophageal reflux
Decreased vomiting
Genitourinary
Small penis
Scrotal hypoplasia
Cryptorchidism
Hypoplastic labia minora
Hypoplastic clitoris
Skeletal
Osteoporosis
Osteopenia
Scoliosis
Kyphosis
Small hands and feet
Narrow hands with straight ulnar border
Clinodactyly
Skin, nails, hair
Hypopigmentation
Blonde to light-brown hair
Frontal hair upsweep
Neurologic
Severe neonatal hypotonia that improves with
age
Poor neonatal suck and swallow reflexes
Poor gross motor coordination
Poor fine motor coordination
Mild-to-moderate mental retardation
Learning disabilities
Increased risk of seizures
Global developmental delay
Speech-articulation problems
Hyperphagia

TABLE 1 Continued

Sleep
Snoring/obstructive sleep apnea
Central apnea during sleep
Excessive daytime sleepiness
Early-morning waking
Night-awakening for food-seeking
Voice
Hypernasal speech
Weak or squeaky cry in infancy
Endocrine
Hyperinsulinemia
GH deficiency
Hypogonadotropic hypogonadism
Diabetes mellitus (type 2)
Behavior/mental health
Skin picking
Rectal picking
Food related behavioral problems
Temper tantrums
Difficulty with transitions
Stubbornness
Obsessive behaviors
Perseverant speech
Obsessive-compulsive disorder
Psychosis
Elopement
Miscellaneous
Temperature instability
High pain threshold
Unusual skill with jigsaw puzzles
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change in the sequence of the DNA but,
instead, involve a change to the
genomic structure that affects regula-
tion of expression.

The part of chromosome 15 involved in
PWS contains several segments of du-
plicated DNA that predispose to rear-
rangements, either deletion or dupli-
cation, of the PWS region. Absence of
the paternally inherited contribution
of the PWS region of chromosome 15
leads to lack of the gene products and
causes the findings of PWS. In contrast,
several other genes in the region are
silenced by methylation on the pater-
nally inherited allele. Absence of the
maternally inherited contribution of
this region causes Angelman syn-
drome, a completely different disorder
caused by lack of expression of a sin-
gle gene in the region (UBE3A).

A short sequence of DNA in the region
called the “imprinting center” seems
to control switching and maintenance
of the imprinting pattern, which is crit-
ical, because half of a male’s copies of
chromosome 15 carry the silenced
genes inherited fromhismother. When
he, in turn, passes copies of his moth-
er’s chromosome 15 to his own off-
spring, those genes must be reacti-
vated, which “switches” the imprint.

It becomes clear, then, that there are
multiple mechanisms by which a per-
son may end up with no functional
(transcriptionally active) copies of the
genes in this critically important re-
gion of chromosome 15 and, thus, have
PWS.

1. The most common situation (�70%
of cases) is that the paternally in-
herited chromosome 15 contains a
microdeletion of 3 to 4 megabases
of genetic material spanning the
PWS region.

2. In approximately 20% of cases, the
affected infant has maternal unipa-
rental disomy (UPD), which means
that the child inherited both copies

of chromosome 15 from the mother
and no copy from the father.

3. Imprinting errors, which occur in
5% or fewer cases, involve a defect
of the process of switching the im-
print when the father passes on a
copy of the chromosome 15 that he
inherited from his mother.

4. Finally, PWS has been described as
a result of a balanced translocation
involving chromosome 15 that
moves the genes in the region away
from the imprinting center.

Several recent reports suggested that
the essential PWS phenotype may be
caused by loss of the imprinted HBII-85
cluster of small nucleolar RNAs
(snoRNAs), which, if confirmed, will be
one of the first developmental disor-
ders shown to be caused by loss of
microRNA.8,9

The PWS region of chromosome 15 is
flanked by segments of duplicated
DNA, which predisposes to deletion, or
duplication, during recombination in
meiosis. This seems to be the reason
for the high frequency of the typical
deletion in PWS and in some other re-
current microdeletions. It is important
to recognize that the normal chromo-
some structure in the region plays a
significant role in the development of
the genetic defect; thus, PWS has been
described as a “genomic disorder” to
distinguish it from other genetic disor-
ders that are specifically caused by an
alteration in the sequence of the DNA.10

UPD is thought to result most often
frommeiotic nondisjunction that leads
to trisomy for chromosome 15 and,
thus, is associated with increased ma-
ternal age. Trisomy 15 is themost com-
mon trisomy at the time of conception
but can only survive if there is a second
mitotic division error after fertilization
that eliminates 1 of the 3 chromo-
somes 15. If the paternally contributed
chromosome is lost, the embryo will
revert to having the normal 2 copies of

chromosome 15, both of which origi-
nate from the mother. Alternatively,
the sperm could have no copy of chro-
mosome 15 as a result of a paternal
meiotic error, and the resulting con-
ceptus would have only 1 chromosome
15. Such an embryo would also be
spontaneously aborted unless a sec-
ond, mitotic error occurred after fer-
tilization that duplicates the mater-
nally contributed chromosome 15. In
either case, an infant born from such a
pregnancy would bemissing the pater-
nally contributed chromosome 15 and,
therefore, would only have inactive,
maternally imprinted copies of the
genes in the PWS region.

The third mechanism, an “imprinting
error,” leads to a situation in which the
imprinted (silenced) genes that the fa-
ther inherited from his mother cannot
be reactivated. The infant inherits 1
copy of chromosome 15 fromeach par-
ent, but the PWS region is fully methyl-
ated on both copies of chromosome 15
and, thus, is silenced in both copies.
This mechanism, although rare, is im-
portant to identify, because the inabil-
ity to switch the imprint can be an in-
herited trait, which means that a man
with an inherited imprinting defect
has up to a 50% recurrence risk with
each pregnancy to sire another child
with PWS. The rare case of PWS attrib-
utable to a balanced translocation also
may have an increased recurrence
risk if the father carries the same
translocation on the chromosome 15
he inherited from his mother. Neither
deletion nor UPD is known to be asso-
ciated with increased recurrence risk.

Although subtle differences have been
shown between groups of people with
deletions compared with UPD,11–16 for
the most part, there are no major dif-
ferences in phenotype among the var-
ious causes. The exception is the find-
ing of hypopigmentation, which is
most notable in people with PWS who
have a deletion of the OCA2 gene (a
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nonimprinted gene in the PWS region
of chromosome 15 associated with au-
tosomal recessive oculocutaneous al-
binism type II).17,18 Recently, some au-
thors suggested that there may be
subtle differences in neurocognitive
development in children with deletions
depending on the location of the prox-
imal break point.19 Others have not ob-
served such a difference13; therefore,
the clinical utility of defining the break
points is not clear at this time.

DIAGNOSTIC TESTING

Diagnostic testing for PWS, as outlined
in Fig 1, should begin with methylation
analysis to confirm the absence of pa-
ternally imprinted genes in the PWS re-
gion of chromosome 15. When only a
maternal methylation pattern is seen,
PWS is confirmed, but additional test-
ing is needed to identify the specific
cause, which allows for appropriate
counseling regarding recurrence risk.
The recurrence risk for spontaneous
deletions or UPD is low (�1%),
whereas the recurrence risk of im-
printing mutations can be as high as
50%. If the methylation analysis is con-
sistent with PWS and the karyotype
and fluorescence in situ hybridization

(FISH) reveal no evidence of deletion or
balanced rearrangement, the next
step is to obtain blood from the par-
ents and the child to evaluate for UPD.
If biparental inheritance is discovered
in the face of abnormal methylation
and normal FISH results, then, by pro-
cess of elimination, the cause is as-
sumed to be an imprinting defect. The
possible role of testing for defects of
the HBII-85 small nucleolar RNA cluster
remains to be elucidated.

SPECIAL CONSIDERATIONS FOR THE
INFANT AND CHILD IN WHOM PWS
IS DIAGNOSED

Nutrition

Maintenance of adequate and appro-
priate nutrition is central to the care of
people with PWS at every age. Infants
may require support of feeding for sev-
eral months. Caloric needsmay be, but
are not always, somewhat reduced in
infants with PWS, and infants with PWS
typically do not spontaneously demand
feedings. Therefore, the infant’s diet
must be adjusted as needed to main-
tain appropriate weight gain as deter-
mined by frequent weight checks. In-
creased caloric density of feedings is

often helpful. Later, after hyperphagia
begins, the diet must be quite calori-
cally restricted, often to as little as
60% of the calories that similarly sized
children without PWS might require
for adequate growth. This diet re-
quires careful attention to the balance
of essential nutrients, which is often
best achieved by referral and regular
follow-up with a dietitian who is knowl-
edgeable about PWS.

Feeding Tubes (Nasogastric or
Gastrostomy Tubes)

Infants with PWS have poor feeding be-
cause of weak suck, easy fatigability,
and low muscle tone. The need for as-
sisted feeding is nearly universal in the
first 4 to 6 months; use of nursing sys-
tems with 1-way valves and manual as-
sistance of sucking, originally de-
signed for infants with cleft palate (eg,
Haberman nipple, Pigeon feeder), can
greatly reduce reliance on feeding
tubes. Nasogastric tubes, when
needed, are generally well tolerated
and rarely required for more than 3 to
6 months. The use of a gastrostomy
tube (generally with placement of a
button-style device) can be avoided in
most cases, but if, after considering
the risks and benefits of both ap-
proaches, a decision to use a gastros-
tomy tube is made, the device should
be promptly removed when no longer
needed. Poor feeding is a transient
problem in PWS, and the increased ab-
dominal fat mass with reducedmuscle
that characterizes this disorder en-
sures a cosmetically disfiguring scar
at the site of the gastrostomy tube
(families sometimes refer to this as
the “second belly-button”). These 2 fac-
tors, relatively specific to PWS, may
significantly alter the risk/benefit anal-
ysis regarding the approach to tube
feedings compared with the decision-
making process for children with dis-
abilities attributable to other causes.

FISH

Abnormal? Yes

No

PWS due to 
deletion 15q11-13

Methylation 
analysis

YesAbnormal? 

No

Consider other disorders
Infant hypotonia:
Å chromosome rearrangement 
Å spinal muscular atrophy type I 
Å myotonic dystrophy 
Å other myopathy/neuropathy 

Older children (obesity):
Å fragile X syndrome 
Å Bardet Biedl syndrome 
Å microscopic chromosome 
rearrangement 

Abnormal? Yes

No

PWS due to 
maternal UPD

PWS due to imprinting defect; 
family studies needed

Molecular analysis for UPD

FIGURE 1
Flowchart of recommended molecular testing strategy for PWS.
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Endocrine Considerations and
Recombinant Human Growth
Hormone

Generalized hypothalamic insuffi-
ciency is characteristic of PWS and
manifests as dysregulation of the
hypothalamic-pituitary axis (including
growth hormone [GH], thyroid func-
tion, and possibly regulation of the ad-
renal cortex), appetite, thermoregula-
tion, and respiratory control. Recent
work demonstrated the possibility that
centrally mediated adrenal insuffi-
ciency may be an underrecognized
contributor to premature deaths
among people with PWS.20,21 It is rec-
ommended that early-morning serum
adrenocorticotropic hormone and cor-
tisol concentrations be evaluated
when the child is well and repeated
during any severe illness. Consider-
ation should be given to prophylactic
therapy with hydrocortisone during
rare episodes of critical illness in chil-
dren with PWS, pending measurement
of adrenocorticotropic hormone and
serum cortisol. Discussion with a pedi-
atric endocrinologist is helpful in de-
termining whether provocative testing
is indicated in early childhood.

GH insufficiency is considered to be
universal in PWS, so provocative diag-
nostic testing is not required in the
face of reduced growth velocity. In the
first year of life, reduced growth veloc-
ity may not be readily identified, but
both controlled clinical trials22,23 and
clinical experience have demonstrated
that there is often significant response
to treatment with GH, primarily in im-
proved lean mass, improved motor de-
velopment, and normalization of body
habitus. Decisions about use of GH
therapy and management are best
made in consultation with a pediatric
endocrinologist. Although GH treat-
ment has been approved by the US
Food and Drug Administration for chil-
dren with PWS older than 2 years with
documented growth failure, clinical ex-

perience has suggested that treat-
ment can begin at as early as 2 to 3
months of age. It is important that par-
ents be thoroughly informed about the
potential benefits and the potential for
undesired effects. Specifically, there
have been several deaths in children
as young as 3 years with PWS within 6
months of initiating GH therapy. The
role of GH in those deaths, if any, is not
known. Adenotonsillar hypertrophy
and obstructive apnea may occur dur-
ing GH therapy; therefore, current rec-
ommendations for management in-
clude polysomnography (sleep study)
before and 6 to 10 weeks after begin-
ning GH treatment, regardless of age.
Polysomnography results are fre-
quently abnormal in people with PWS,
and both central and obstructive hy-
popnea are common.24 Evidence of ob-
structive sleep apnea should be man-
aged according to accepted standards
of care25 (this American Academy of
Pediatrics clinical practice guideline
was published in 2002 and has not
been updated) and, specifically, should
lead to referral to an otolaryngologist
for evaluation of airway, increased ef-
fort to reduce weight, and consider-
ation of delaying (or stopping) GH
treatment until polysomnography re-
sults improve. It has also been sug-
gested that GH could be associated
with unexpected death by increasing
resting energy expenditure (through
increased muscle bulk) in children
with underlying abnormalities of cen-
tral respiratory drive attributable to
PWS, although there is a suggestion in
the literature that treatment with GH
may be associated with modest im-
provement in the central respiratory
drive.26

There is mounting evidence from con-
trolled clinical trials that GH therapy in
children improves linear growth, lean
mass and lean-to-fat ratio,27 and respi-
ratory drive,26,28 and there has been
suggestion of beneficial effects on

bone density27,29 and possible stabiliza-
tion of behavior decline.30 Studies are
in progress to evaluate the use of GH in
adults with PWS.31 However, there is
nothing to suggest that endogenous
GH insufficiency improves in later life;
therefore, it is reasonable to consider
continuing therapy into adulthood.
Pretreatment laboratory evaluation to
document sequelae of GH insufficiency,
to exclude other causes of slow linear
growth in people with PWS, and to de-
fine baseline parameters related to
potential complications of therapy of-
ten includes:

● polysomnography;

● measurement of plasma insulin-like
growth factor 1 (IGF1), IGF-binding
protein 3 (IGFBP3), thyroxine, and
thyrotropin levels, a complete blood
count, and a basic metabolic profile
(with calcium); and

● left hand and wrist radiography for
bone age (in older children).

Follow-up should include:

● repeat polysomnography 6 to 10
weeks after initiation of therapy
(consider repeating in 1 year and
any time at which there are new or
worsening symptoms);

● monitoring of IGF1 at least twice
yearly, dosing GH to keep IGF1 in
physiologic range; and

● monitoring of head circumference
at each visit, because GH treatment
can cause abnormal growth of the
head, especially if the fontanelles
are open when GH is started.

Behavioral Food Controls

After the onset of hyperphagia, chil-
dren with PWS may develop a wide
range of food-related behaviors, in-
cluding actively seeking food, eating
nonfood items (eg, animal chow,
spoiled food, decorative items that
look like food, searching in garbage
cans, etc), stealing money to buy food,
and even running away from home to
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search for food in a wider area. Con-
trol of these behaviors is complex but
centers on strategies to limit access to
food (eg, locks on cabinets and refrig-
erators), limit exposures that make
the child think about food (eg, birthday
treats sitting on the teacher’s desk
during the school day), and instill con-
fidence that the next meal will be
served on time by scrupulously main-
taining mealtime routines. Relatives
and social contacts must be educated
to realize that “sneaking” food to the
child with PWS is not an appropriate
method of demonstrating affection,
and, in fact, undermines the child’s
nutritional regimen and sense of
well-being.

Hypogonadism

Both males and females are affected,
although the primary external mani-
festations in females (clitoral and la-
bia minora hypoplasia) may not be ob-
vious with cursory evaluation. A
therapeutic trial of human chorionic
gonadotropin (hCG) is indicated for
treatment of undescended testes be-
fore surgery, because avoidance of
general anesthesia is desirable for in-
fants with low muscle tone and poten-
tial for underlying respiratory compro-
mise. Added benefits of a course of hCG
may include increased scrotal size and
partial normalization of phallus length,
thereby improving surgical outcomes
for undescended testes and facilitat-
ing later standing micturition.

Behavior Management

As the child with PWS ages, there is a
progression of behavioral issues,
many of which can be anticipated,
identified early, and managed pro-
spectively. Early childhood is often
characterized by rigidity, particularly
related to daily routines and long-term
persistence of temper tantrums and
oppositional behaviors typical of the
normally developing 2-year-old. Later,
perseverant speech and compulsive

behaviors, particularly skin-picking,
become prominent. In later childhood
and the early adolescent years, food-
seeking behaviors may increase and
are often associated with lying, and oc-
casionally stealing, to obtain food.
Some teenagers with PWS have a dis-
turbing tendency to sneak off to
search for food, which is potentially
quite dangerous and difficult to man-
age. Typical of the adolescent years, the
teenager with PWS is often overly confi-
dent of his or her ability to handle risks
anddangerous situations. It is important
to recognize that teenagers with PWS
deal with many of the same neurodevel-
opmental and hormonal issues that all
adolescents encounter, and, similar to
their typically developing peers, many of
their behavioral issues seem to stabilize,
although not disappear entirely, as they
reach adulthood.

Management of the many complex be-
havioral issues is best accomplished
through an active partnership of the
parents, the primary care provider,
and a developmental/behavioral spe-
cialist (pediatrician or psychologist).
Behavioral management that focuses
on rewarding desired behaviors and
ignoring, when possible, undesirable
behaviors seems to be most effective.
Early recognition of developing behav-
ior problems is critical for maximizing
the effectiveness of such an approach.
Parents should be counseled that of-
fering food as a reward or withholding
food as a punishment is almost always
counterproductive and should be
avoided. Positive reinforcers are gen-
erally not difficult to identify, and re-
ward systems that use small, short-
term goals that progress to larger
goals are quite effective.

Finally, young adults with PWS seem to
be prone to a variety of compulsive be-
haviors including smoking cigarettes,
and some of them develop frank
obsessive-compulsive disorder. Like-
wise, a significant minority of young

adults with PWS develop depression,
anxiety, and, in some cases, true psy-
chosis. Parents should be counseled to
identify early indicators of these pro-
cesses to facilitate appropriate medi-
cal intervention.

HEALTH SUPERVISION FROM BIRTH
TO 1 MONTH: NEWBORN INFANTS

Evaluation

● Confirm the diagnosis of PWS (Fig 1)
and review the implications of the
molecular testing results with the
parents.

● Review history for:

● growth and development;

● feeding problems; and

● symptoms of obstructive apnea.

● Physical examination should in-
clude evaluation of:

● hypotonia, and

● hypogonadism.

Anticipatory Guidance

● Review the phenotype, discuss the
specific findings with both parents
whenever possible, and talk about
potential clinical manifestations as-
sociated with the syndrome; these
issues may have to be reviewed
again at a subsequent meeting.

● Point out both early and late feeding
issues and the dichotomous nature
of feeding problems (ie, too little as
a neonate, too much as an older
child), and, as appropriate, discuss
use of nasogastric feedings with in-
creased caloric-density formula to
minimize volume and use of special
nipples/feeders (eg, Pigeon feeder,
Haberman nipple, other nursers de-
signed to reduce work of sucking).
Special attention should be paid to:

● avoidance of prolonged oral feed-
ing time (usually not �20 min-
utes per feeding);

● transition from tube feeding;
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● maintenance of adequate caloric
intake; and

● development of appropriate eat-
ing habits; discuss the impor-
tance of normal fat and calorie
intake for brain development
(some parents may start restrict-
ing too early).

● Refer infants to early-intervention
services in the community.

● Discuss the importance of stimulat-
ing the infant, because he or she is
likely to be undemanding.

● Inform the family of the availability
of support and advice from the par-
ents of other children with PWS.

● Supply contact information for PWS
support groups (see “Resources for
Parents”).

● Point out the strengths of the child
and positive family experiences.

● Discuss individual resources for sup-
port, such as family, clergy, and
friends.

● Talk about how and what to tell
other family members and friends;
reviewmethods of coping with long-
term disabilities.

● Review the recurrence risk in sub-
sequent pregnancies and the avail-
ability of prenatal diagnosis and ge-
netic counseling.

● Give overview of the long-term
management plan.

HEALTH SUPERVISION FROM 1
MONTH TO 1 YEAR: INFANCY

Evaluation

● Review and note clinical features
and confirm diagnosis, if not done
previously.

● Review routine health maintenance.

● Plot growth by using standard
pediatric growth charts, and pay
special attention to weight-for-
length measurements.

● Monitor time/work of feeding and
caloric density of foods to maintain
appropriate growth.

● Perform developmental evaluation,
and refer to early-intervention ser-
vices (if not already done).

● Evaluate boys for undescended tes-
tes (or cryptorchidism) and ingui-
nal hernia; consider trial of human
chorionic gonadotropin injections
(may be performed in conjunction
with pediatric endocrinologist); re-
fer to pediatric urologist or a urolo-
gist who has special expertise and
experience with infants with disabil-
ities if the infant’s testes are
abnormal.

● Check the infant’s vision at each
visit by using developmentally ap-
propriate subjective and objective
criteria; if evidence of strabismus
or other concern arises, refer the
infant to a pediatric ophthalmolo-
gist or an ophthalmologist who has
special expertise and experience
with infants with disabilities.

● Administer vaccines recommended
for all children unless there are spe-
cific contraindications.

● Assess the emotional status of par-
ents and intrafamily relationships;
educate and support siblings and
discuss sibling adjustments.

Anticipatory Guidance

● Review feeding issues (see above)
and the infant’s growth and devel-
opment relative to other children
with PWS.

● Review GH deficiency and review
benefits and potential risks of GH
therapy; consider referral to pediat-
ric endocrinology specialist.

● Discuss:

● need for careful dietary manage-
ment later in childhood;

● probability of mild-to-moderate
cognitive impairment;

● benefits of early behavioral mon-
itoring and establishment of rou-
tines; and

● importance of limit-setting and
enforcement.

● At 6 to 12 months of age, review the
psychological support and in-
trafamily relationships, including
long-term planning, financial plan-
ning, and guardianship; reinforce
need for parents to work in partner-
ship, and discuss early relationship-
counseling for parents if problems
arise.

● Review early-intervention services
relative to the strengths and needs
of the infant and family.

● Review the family’s understanding
of the risk of recurrence of PWS
and the availability of prenatal
diagnosis.

● Discuss increased risk of seizures
during childhood (5%–10% of those
with PWS), which may be associated
with fever and are generally respon-
sive to monotherapy.

HEALTH SUPERVISION FROM 1 TO 5
YEARS: EARLY CHILDHOOD

Evaluation

● Obtain a history and perform a
physical examination with attention
to growth and developmental sta-
tus. PWS-specific growth curves
should only be used for children
who are not treatedwith GH; regular
curves should be used for children
who are treated with GH.

● Feeding issues: monitor food intake
and behaviors, and consider refer-
ral to dietitian who has experience
with PWS; calorie needs must be
based on growth rate and are usu-
ally less than those for similarly
sized children without PWS.

● Annual hearing and vision screen-
ing evaluation before 3 years of age;
refer the child to a pediatric oph-
thalmologist or ophthalmologist
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who has special expertise and expe-
rience with children with disabili-
ties for a thorough evaluation for
ocular findings during the second
or third year of life or earlier if there
is evidence of cataracts, nystagmus,
or strabismus.

● Evaluate annually for scoliosis, and
regularly assess muscle tone; refer
to pediatric orthopedist for man-
agement of scoliosis as indicated.

● Discuss reduced salivation and in-
creased caries risk by 1 year of age;
refer to a pediatric dentist or a gen-
eral dentist who has special train-
ing to manage children with special
needs; consider need for more-
frequent dental cleanings (every
3–4 vs every 6 months) because of
the increased caries risk.

● Ask about symptoms related to ob-
structive sleep apnea, including
snoring, restless sleep, and exces-
sive daytime sleepiness; refer to a
sleep or pulmonary specialist as
indicated.

Anticipatory Guidance

● Review early intervention, including
physical therapy, occupational ther-
apy, and speech therapy, in the pre-
school program and discuss future
school placement and performance.

● Assess the child’s behavior, discuss
behavioral management, and ask
specifically about common behav-
iors seen in those with PWS (eg,
skin-picking, temper tantrums,
food-seeking, etc), which may begin
during this period.

● Discuss sibling adjustments, social-
ization, and recreational skills.

● Encourage families to establish op-
timal dietary and physical exercise
patterns to prevent obesity; sched-
ule annual (ormore often)meetings
with dietitian to review caloric in-
take and suggest ways to provide
less calorically dense foods.

● Discuss need for all family mem-
bers, child care providers, and
school staff members to learn
about the disorder, the need for
strict food management, and devel-
opment of routines.

● Discuss future pregnancy planning,
risk of recurrence of PWS, and pre-
natal diagnosis; remind parents of
positive aspects for typically func-
tioning children of having a sibling
with special needs.

HEALTH SUPERVISION FROM 5 TO
13 YEARS: LATE CHILDHOOD

Evaluation

● Obtain a history, and perform a
physical examination with attention
to growth and developmental sta-
tus; evaluate for scoliosis.

● Specifically evaluate for behavior is-
sues that may arise in this age
group, including binge-eating, run-
ning away, and worsening of
skin-picking.

● Perform vision screening annually
with attention to recurrence of
strabismus.

● Perform thyroid-screening tests ev-
ery 2 to 3 years or if symptomatic.

● Look for signs of premature adren-
arche (which often occurs without
progression of other aspects of pre-
cocious puberty; thus, reassurance
is often the only intervention
needed).

● Discuss management of skin-
picking (primarily behavioral; medi-
cations, including topiramate, are
used only in the most severe cases).

Anticipatory Guidance

● Review the child’s development
and appropriateness of school
placement and developmental
intervention.

● Continue to stress the need for di-
etary management and daily exer-
cise to avoid obesity.

● Discuss socialization, family status,
and relationships, including finan-
cial arrangements and guardian-
ship; begin discussion of adult living
arrangements; advise parents to
consider joining waiting list for
placement in a group home specifi-
cally organized for people with PWS
and recognize that placement may
take several years (or more).

● Discuss the development of age-
appropriate social and self-help
skills and the development of a
sense of responsibility.

● Discuss psychosexual development,
physical and sexual development,
menstrual hygiene and manage-
ment, fertility, and contraception;
explain that people with PWS often
have strong feelings of desire for an
infant.

● Discuss symptoms related to ob-
structive sleep apnea, including
snoring and restless sleep, and
evaluate for signs of excessive day-
time sleepiness; refer to a sleep or
pulmonary specialist as indicated.

● Discuss increased pain tolerance
common in people with PWS, particu-
larly with regard to evaluating for ill-
ness or injury; special attention
should be given to risk of intestinal
necrosis after binge-eating, because
the high pain tolerance can mask
symptoms and delay treatment,
which can lead to death; people with
PWS rarely vomit, so parents should
be aware that vomiting after binge-
eating can be an ominous sign.

HEALTH SUPERVISION FROM 13 TO
21 YEARS OR OLDER:
ADOLESCENCE TO EARLY
ADULTHOOD

Evaluation

● Perform physical examination with
particular emphasis on evidence of:

● heart failure;

● peripheral edema;
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● skin-picking (perianal areas and
intertriginous folds should be
examined); and

● scoliosis.

● Evaluate diet, caloric intake, and ex-
ercise program, and stress obesity
prevention; initiate weight-loss
strategy if needed.

● Vision screening should be per-
formed annually.

● Look for early signs of developing
psychosis or increasing obsessive-
compulsive behaviors seen in a mi-
nority of patients (risk is apparently
higher in cases attributable to UPD
than deletion, but may occur with
either of them).

● Evaluate pubertal status and con-
sider referral to pediatric endocri-
nology for discussion about pros
and cons of sex hormone therapy.

Anticipatory Guidance

● Discuss skin care, especially in the
presence of truncal obesity.

● Discuss issues related to transition
into adulthood.

● Discuss possible compulsive behav-
iors, including use of tobacco.

● Discuss appropriateness of school
placement, and emphasize ade-
quate vocational training within the
school curriculum while keeping in
mind the special issues related to
the need to scrupulously avoid expo-
sure to opportunities to obtain food.

● Provide information on how to rec-
ognize the signs of psychosis.

● Discuss the need for gynecologic
care for pubescent girls. Talk about
the risk of Angelman syndrome (at-
tributable to deletion of maternally
inherited chromosome 15q11-13)
with the patient and her family if she
were to become pregnant; review
the fact that there have been 2 case
reports in which a woman has re-
produced. Men with PWS are as-

sumed to be infertile, although the
possibility of fertility should always
be considered.

● Discuss sexuality and socializa-
tion, the need for and degree of
supervision and/or the need for
contraception.

● Explain to the patient and her family
the risk of genetic abnormalities if
she were to become pregnant.

● Discuss group homes and
independent-living opportunities
specifically for people with PWS,
workshop settings, and other
community-supported employment
(group homes specifically designed
for people with PWS are desirable,
but they often have long waiting
lists, so applying during the adoles-
cent years is helpful in securing a
spot for the future).

● Discuss intrafamily relationships, fi-
nancial planning, and guardianship.

● Facilitate transfer to adult medical
care.

TRANSITION TO ADULT CARE

● Identify health care providers in the
community who are willing to learn
about the special situations of peo-
ple with PWS; ideally, use providers
with training or experience in the
care of people with special needs.

● Regular evaluation is needed for:

● weight control (maintenance or
loss);

● diabetes;

● hypertension;

● sleep apnea;

● heart failure;

● peripheral edema; and

● behavior management, including
the use of medications such
as selective serotonin-reuptake
inhibitors.

● Some providers may continue to
care for the person with PWS

through adult life (eg, the medical
geneticist); when new providers are
needed, the transferring physician
should clearly communicate the
person’s needs, and care should
overlap until all providers, as well
as patients and their family, are
comfortable with the care needed.

RESOURCES FOR PARENTS

Prader-Willi Syndrome Association,
8588 Potter Park Dr, Suite 500, Sara-
sota, FL 34238; telephone: 800-926-4797
or 941-312-0400; fax: 941-312-0142;
Web: www.pwsausa.org

Foundation for Prader-Willi Research
Canada (formerly Canadian Prader-
Willi Syndrome Organization), 19-
13085 Yonge St, Suite 370, Richmond
Hill, Ontario, Canada L4E 0K2; tele-
phone: 866-99-FPWRC (866-993-7972);
Web: www.onesmallstep.ca

Foundation for Prader-Willi Research,
104 Hume Ave, Alexandria, VA 22301;
telephone: 703-683-7500; fax: 703-836-
0959; Web: www.fpwr.org

International Prader-Willi Syndrome
Organisation, Web: www.ipwso.org
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Health Supervision for Children With Sickle Cell Disease

ABSTRACT. Sickle cell disease (SCD) is a group of
complex genetic disorders with multisystem manifesta-
tions. This statement provides pediatricians in primary
care and subspecialty practice with an overview of the
genetics, diagnosis, clinical manifestations, and treat-
ment of SCD. Specialized comprehensive medical care
decreases morbidity and mortality during childhood.
The provision of comprehensive care is a time-intensive
endeavor that includes ongoing patient and family edu-
cation, periodic comprehensive evaluations and other
disease-specific health maintenance services, psychoso-
cial care, and genetic counseling. Timely and appropriate
treatment of acute illness is critical, because life-threat-
ening complications develop rapidly. It is essential that
every child with SCD receive comprehensive care that is
coordinated through a medical home with appropriate
expertise.

ABBREVIATIONS. SCD, sickle cell disease; HbS, sickle hemoglo-
bin; HbF, fetal hemoglobin; HbSS, sickle cell anemia; HbSC, sickle-
hemoglobin C disease; HbF, fetal hemoglobin; HPLC, high-per-
formance liquid chromatography; AAP, American Academy of
Pediatrics; CNS, central nervous system; CBC, complete blood
cell; TCD, transcranial Doppler; HbA2, hemoglobin A2; MCV,
mean corpuscular volume; Hib, Haemophilus influenzae type b; TIA,
transient ischemic attack.

INTRODUCTION

The term sickle cell disease (SCD) describes a
group of complex, chronic disorders character-
ized by hemolysis, unpredictable acute compli-

cations that can rapidly become life-threatening, and
the variable development of chronic organ damage.
Expert, comprehensive medical care decreases mor-
bidity and prolongs life expectancy for individuals
with SCD.1–5 Many children with SCD in the United
States receive much of their medical care from pedi-
atricians. This statement is intended to provide pe-
diatricians in primary care and subspecialty practice
with an overview of the essential components of
comprehensive care for children with SCD and their
families. A detailed discussion of the treatment of
individual acute and chronic complications of SCD is
beyond the scope of these guidelines but is available
elsewhere.6–11

OVERVIEW OF GENETICS AND
PATHOPHYSIOLOGY

SCD is an autosomal recessive genetic disorder
characterized by the presence of sickle hemoglobin
(HbS) in red blood cells. Heterozygous individuals
have sickle cell trait, a generally benign, asymptom-
atic genetic carrier state. Homozygous and com-
pound heterozygous individuals have symptomatic
disease. Four genotypes—sickle cell anemia (HbSS),
sickle-hemoglobin C disease (HbSC), and 2 types of
sickle �-thalassemia (S��-thalassemia and S�o-
thalassemia)—account for most SCD in the United
States. Less common forms of SCD are caused by
coinheritance of HbS with other hemoglobin vari-
ants, such as hemoglobin D-Punjab. Genes for SCD
are common in persons of African, Mediterranean,
Middle Eastern, and Indian ancestry and persons
from the Caribbean and parts of Central and South
America. SCD is the most prevalent disorder identi-
fied by neonatal blood screening, with approxi-
mately 2000 affected infants born in the United States
each year.12 Overall, the incidence of SCD exceeds
that of most other serious genetic disorders, includ-
ing cystic fibrosis and hemophilia.

The protean clinical manifestations of SCD result
from variable degrees of hemolysis and intermittent
episodes of vascular occlusion that cause tissue isch-
emia and acute and chronic organ dysfunction. Con-
sequences of hemolysis may include chronic anemia,
jaundice, predisposition to aplastic crisis, cholelithi-
asis, and delayed growth and sexual maturation.
Vaso-occlusion and tissue ischemia can result in
acute and chronic injury to virtually every organ of
the body. Important clinical manifestations of SCD
during childhood and adolescence are shown in Ta-
ble 1. Generally, children with HbSS and S�o-thalas-
semia are more severely affected than are children
with HbSC or S��-thalassemia. However, each ge-
notype is characterized by marked and largely un-
predictable variability in clinical expression and se-
verity.13–16

NEONATAL SCREENING AND DIAGNOSIS
Most infants with SCD are healthy at birth and

become symptomatic later in infancy or childhood
after fetal hemoglobin (HbF) levels decrease. Most
infants with SCD born in the United States are now
identified by routine neonatal screening.9,17,18 Af-
fected infants not identified through neonatal screen-
ing generally present clinically during infancy or
early childhood with painful swelling of the hands

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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and feet (dactylitis), pneumococcal sepsis or menin-
gitis, severe anemia and acute splenic enlargement
(splenic sequestration), acute chest syndrome, pallor,
jaundice, or splenomegaly. Clinical presentations in
older children include anemia, severe or recurrent
musculoskeletal or abdominal pain, aplastic crisis,
acute chest syndrome, splenomegaly or splenic se-
questration, and cholelithiasis.

Forty-four states, the District of Columbia, Puerto
Rico, and the Virgin Islands currently provide uni-
versal neonatal screening for SCD; screening is avail-
able by request in the other 6 states. It is essential that
pediatricians be familiar with their particular state’s
screening program, that a screening sample always
be obtained before any blood transfusion (regard-

less of gestational or postnatal age),19 and that the
results of neonatal screening tests be routinely and
promptly documented for all infants.18 In states that
have not yet implemented universal screening, neo-
natal screening for SCD should be requested for all
high-risk infants (those of African, Mediterranean,
Middle Eastern, Indian, Caribbean, and Central and
South American ancestry). Any high-risk infant not
screened at birth, or for whom neonatal screening
results cannot be documented, should be screened by
hemoglobin electrophoresis as soon as possible after
birth. For infants with positive screening results, con-
firmatory testing should be accomplished before 2
months of age so that parental education, penicillin
prophylaxis, and arrangements for comprehensive
care can be promptly initiated.9,18

Confirmatory testing of infants with positive neo-
natal screening results and diagnosis of older pa-
tients who present with symptoms require hemoglo-
bin separation by electrophoresis (cellulose acetate
and citrate agar), isoelectric focusing, and/or high-
performance liquid chromatography (HPLC).18 In se-
lected cases, DNA analysis or testing of parents can
be helpful. Neonatal screening and diagnostic test
results for the 4 most common genotypes of SCD are
shown in Table 2. Solubility testing has no place in
the diagnosis of SCD, because it does not differenti-
ate SCD from sickle cell trait and because high levels
of HbF cause false-negative results in infants with
SCD.

OVERVIEW OF COMPREHENSIVE CARE
SCD is a complex disorder with multisystem man-

ifestations that requires specialized comprehensive
care to achieve an optimal outcome. Appropriate
treatment requires the active involvement of health
care professionals with expertise in the management
and treatment of SCD, usually a pediatric hematolo-
gist-oncologist working in conjunction with a multi-
disciplinary team.

TABLE 1. Important Clinical Manifestations of SCD During
Childhood and Adolescence

Acute Manifestations
Bacterial sepsis or meningitis*
Recurrent vaso-occlusive pain (dactylitis, musculoskeletal or

abdominal pain)
Splenic sequestration*
Aplastic crisis*
Acute chest syndrome*
Stroke*
Priapism
Hematuria, including papillary necrosis

Chronic manifestations
Anemia
Jaundice
Splenomegaly
Functional asplenia
Cardiomegaly and functional murmurs
Hyposthenuria and enuresis
Proteinuria
Cholelithiasis
Delayed growth and sexual maturation
Restrictive lung disease*
Pulmonary hypertension*
Avascular necrosis
Proliferative retinopathy
Leg ulcers
Transfusional hemosiderosis*

* Potential cause of mortality.

TABLE 2. SCD: Neonatal Screening and Diagnostic Test Results

Disorder Approximate
Percentage of
US Patients
With SCD

Neonatal
Screening
Results*

Hemoglobin
Separation by
Age 6 Weeks*

Serial CBC and
Reticulocyte Counts

Hematologic Studies by Age 2 Years

MCV† HbA2‡
(%)

HbF
(%)

HbSS 65 FS FS Hemolysis and anemia
by age 6–12 mo

Normal or increased§ �3.6§ �25

HbSC 25 FSC FSC Mild or no anemia by
age 2 y

Normal or decreased NA� �15

S��-thalassemia 8 FSA or FS¶ FSA Mild or no anemia by
age 2 y

Normal or decreased �3.6 �25

S�°-thalassemia 2 FS FS Hemolysis and anemia
by age 6–12 mo

Decreased �3.6 �25

Table shows typical results—exceptions occur. Rare forms of SCD, such as SD-Punjab, SO-Arab, SC-Harlem, S��-thalassemia, SE, and
SLepore, not included.
* Hemoglobins reported in order of quantity (eg, FSA � F�S�A).
† Normal or reference range of MCV is � 70 fL at age 6–12 mo; lower limits of reference range subsequently increase with age to 80 fL
during adolescence.
‡ HbA2 results vary somewhat depending on laboratory methodology.
§ HbSS with coexistent �-thalassemia may show decreased MCV and HbA2 �3.6%; however, neonatal screening results from such infants
usually show Bart’s hemoglobin.
� NA � not applicable—quantity of HbA2 usually not measured in presence of HbC.
¶ Quantity of HbA at birth is sometimes insufficient for detection.

AMERICAN ACADEMY OF PEDIATRICS 527



Medical Home
It is essential that every child with SCD receive

care that is provided and coordinated through an
appropriate medical home.17 For many patients, the
most appropriate medical home is a multidisci-
plinary sickle cell clinic that coordinates all aspects of
comprehensive care in collaboration with the child’s
primary care pediatrician or that provides specialty
and primary care in 1 setting. In other cases, the
medical home may be provided by a knowledgeable
primary care pediatrician or other health care pro-
fessional from whom patients receive day-to-day
care, with periodic referrals to sickle cell specialists
for comprehensive evaluations and for the manage-
ment and treatment of severe, life-threatening com-
plications. Some SCD programs support primary
care pediatricians by conducting outreach clinics in
communities distant from tertiary care centers. The
location of the medical home and the extent to which
the care outlined in this statement is provided by the
primary care pediatrician versus the multidisci-
plinary SCD team will vary among patients and com-
munities and will depend in part on the expertise of
the primary care pediatrician, access to a multidisci-
plinary SCD team, family preference, and the fre-
quency and severity of disease manifestations. Ap-
propriate management of many aspects of SCD
requires time and expertise beyond levels provided
by most primary care pediatricians. In some cases,
ongoing access to the pediatric hematologist-oncolo-
gist and other subspecialists may require advocacy
by the primary care pediatrician with managed care
organizations or other payers.5

Family and Patient Education
Identification of an infant with SCD through neo-

natal screening provides an opportunity to educate
parents and other caregivers about the child’s disor-
der before symptoms develop.9,18 Initially, the focus
should include the genetics (including the availabil-
ity of carrier testing and prenatal diagnosis) and
basic pathophysiology of SCD and the importance of
regularly scheduled health maintenance visits, peni-
cillin prophylaxis, and immunizations, including
pneumococcal vaccines. Education about the need
for urgent medical evaluation for and treatment of
febrile illness, acute splenic sequestration, aplastic
crisis, and acute chest syndrome is critical. Education
about splenic sequestration includes the need to seek
medical attention immediately if the child is pale and
listless and instruction about abdominal palpation
for determining spleen size. Recognition and appro-
priate management of dactylitis and other painful
events should be reviewed. As the child ages, other
topics such as stroke, enuresis, priapism, cholelithi-
asis, delayed puberty, proliferative retinopathy,
avascular necrosis of the hip or shoulder, and leg
ulcers are introduced. During middle childhood and
adolescence, education is increasingly directed to-
ward the patient in addition to the parents, and
during adolescence, it includes the genetic basis of
SCD and issues related to contraception, carrier test-
ing of partners, genetic counseling, and prenatal di-

agnosis. The ultimate goal is to enable families to
functionally cope with the child’s complex chronic
illness and enhance the child’s potential for success-
ful transition to adulthood.

Health Maintenance
In addition to ensuring compliance with “Recom-

mendations for Preventive Pediatric Health Care” of
the American Academy of Pediatrics (AAP),20 the
following SCD-related issues should be addressed
periodically.

Prophylactic Medications
All infants with HbSS and S�o-thalassemia should

receive penicillin V potassium prophylaxis, 125 mg
orally, twice a day, initiated by 2 months of
age.6,9,21,22 The dose is increased to 250 mg orally,
twice a day, at 3 years of age and continued at least
until the fifth birthday.22,23 Erythromycin prophy-
laxis may be used as an alternative for children with
suspected or proven penicillin allergy. The routine
use of penicillin prophylaxis for infants and children
with HbSC and S��-thalassemia is controversial.24

Folic acid supplementation is also controversial.25

Immunizations
Timely administration of routine immunizations

recommended by the AAP is essential.26 Children
with SCD should receive the 7-valent pneumococcal
conjugate and 23-valent pneumococcal polysaccha-
ride vaccines.22,27 Yearly influenza immunization is
recommended.28 The AAP 2000 Red Book also recom-
mends immunization with quadrivalent meningo-
coccal polysaccharide vaccine.28

Comprehensive Medical Evaluations
All patients should have regularly scheduled com-

prehensive medical evaluations to review previous
disease manifestations, document important baseline
physical findings and laboratory values, monitor
growth and development, detect early signs of
chronic organ damage, and develop individualized
patient care plans.18 Blood pressure should be eval-
uated in light of the observation that values for per-
sons with SCD are somewhat lower than for hema-
tologically normal individuals.29 Relatively elevated
blood pressures have been associated with an in-
creased risk of stroke and may warrant additional
evaluation and treatment.29 Other potential prob-
lems include splenomegaly and the detection and
treatment of central nervous system (CNS) disease,
proliferative retinopathy, restrictive lung disease,
pulmonary hypertension, cholelithiasis, proteinuria,
avascular necrosis of the hip or shoulder, and leg
ulcers. School performance should be monitored for
evidence of neurodevelopmental problems. Compre-
hensive evaluations also provide an ideal setting for
providing age-appropriate family and patient educa-
tion and for evaluating and addressing psychosocial
issues. The frequency of comprehensive evaluations
will vary somewhat depending on the patient’s age,
genotype, and disease manifestations.

Some patients will develop complications or show
laboratory or imaging evidence of disease manifes-
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tations that warrant more intense, specific therapy,
such as chronic transfusions, hydroxyurea, or hema-
topoietic stem cell transplantation. The usual goal of
chronic transfusions is to suppress erythropoiesis
and provide normal red blood cells to maintain the
percentage of the patient’s cells (ie, those containing
HbS) at less than 30%.6,30,31 This approach signifi-
cantly decreases the risk of recurrent stroke and
other SCD-related complications, such as vaso-occlu-
sive pain and acute chest syndrome.30–32 Strategies
for preventing and treating transfusion complica-
tions, including alloimmunization to minor red
blood cell antigens and hemosiderosis, need to be
carefully considered.6,30,33–37 Daily oral administra-
tion of hydroxyurea increases HbF levels, decreases
leukocyte counts, and decreases the frequency of
episodes of pain and acute chest syndrome.38 Hy-
droxyurea may be appropriate for selected children
and adolescents with frequent or severe disease man-
ifestations but requires frequent monitoring for my-
elotoxicity and other drug-related complications by a
physician with expertise in SCD and chemothera-
py.39 Successful stem cell transplantation provides a
hematologic cure for SCD,40 but its use has been
limited by the paucity of HLA-matched sibling do-
nors and by the challenge of balancing SCD severity
criteria with transplantation-related morbidity and
mortality.41 The clinical course of each patient with
SCD should be regularly reviewed by a pediatric
hematologist-oncologist generally at the time of com-
prehensive evaluations, and the possibilities of
chronic transfusions, hydroxyurea, and stem cell
transplantation should be considered.

Acute Illness
Acute illness characterized by relatively common

childhood signs and symptoms, such as fever, cough,
abdominal pain, pallor, and limp, can rapidly be-
come life-threatening. Unfortunately, delayed or in-
adequate evaluation and treatment of acute illness
remains an important cause of preventable morbid-
ity and mortality.42 Thus, it is imperative that every
child with SCD have a plan for around-the-clock
access to a medical facility where knowledge and
perspective about SCD is available and where eval-
uation and treatment can be promptly delivered.9,18

For example, a child with fever or pallor and listless-
ness should always be initially evaluated, if possible,
at a site where complete blood cell (CBC) and reticu-
locyte counts, blood cultures, intravenous antibiotics,
and red blood cell transfusions are readily available.
Health care professionals who treat acute illness
need ready access to baseline information about the
patient (eg, SCD genotype, the presence or absence
of splenomegaly, and baseline CBC and reticulocyte
counts). Strategies for ensuring the availability of
baseline information about individual patients in-
clude computerized patient databases and the provi-
sion of baseline information directly to patients and
families on medical alert cards or on emergency in-
formation forms recommended by the AAP.43 The
goal of ensuring timely medical treatment for acute
illness also is facilitated by providing anticipatory
guidance to patients and families about early recog-

nition, appropriate medical evaluation, and treat-
ment of common acute complications.9,18

Examples of acute illnesses that require urgent
evaluation and treatment are outlined briefly below.
More than one of these acute complications may be
present simultaneously, and the information pro-
vided here lacks many important details about the
management of each. Additional details are pro-
vided in references cited throughout this statement.
Because blood transfusions play a central role in the
treatment of some acute complications, the patient’s
red blood cell antigen phenotype should be deter-
mined ahead of time if minor antigen-matched red
blood cells, selected to prevent alloimmunization,
are available locally.6,30,33–35

Fever
Because patients with SCD develop splenic dys-

function at as early as 3 months of age, they are at
high risk for septicemia and meningitis with pneu-
mococci and other encapsulated bacteria.44 Thus, all
patients with temperature greater than 38.5°C re-
quire rapid triage and physical assessment, urgent
CBC and reticulocyte counts, blood culture (plus
cerebrospinal fluid analysis and other cultures as
indicated), and prompt administration of a broad-
spectrum parenteral antibiotic, such as ceftriaxone
sodium, cefuroxime, or cefotaxime sodium.6,9,11 Be-
cause of its long half-life, ceftriaxone is usually cho-
sen for selected cases in which outpatient manage-
ment with close follow-up may be appropriate.45 The
presence of a focus of infection (eg, viral upper re-
spiratory illness, otitis media) does not alter the ur-
gency of administering parenteral antibiotics. Be-
cause of the prevalence of resistant pneumococci,46

vancomycin hydrochloride should be added for
proven or suspected meningitis and other severe
illness. Infections such as osteomyelitis that are often
caused by Staphylococcus aureus or other organisms,
such as Salmonella species, should be treated with a
broad-spectrum antibiotic and vancomycin pending
the results of bacteriologic culture and sensitivities.
Other acute complications of SCD, such as acute
chest syndrome, splenic sequestration, and aplastic
crisis, need to be excluded during febrile illness.

Pain
Unpredictable episodes of severe and sometimes

excruciating pain are characteristic of SCD.16,47 Many
uncomplicated episodes of pain can be managed at
home with oral fluids; oral analgesics, such as ibu-
profen, acetaminophen, and codeine; and comfort
measures, such as heating pads. When home man-
agement measures fail to adequately alleviate pain, it
is essential that patients receive rapid triage, physical
assessment, and aggressive, appropriately moni-
tored analgesia.47 For severe pain, parenteral opi-
oids, such as morphine, are indicated and usually
administered by scheduled around-the-clock dosing
or patient-controlled analgesia.6,47 Opioids should
not be withheld because of the unfounded fear of
addiction. Other issues include maintenance of ade-
quate (but avoidance of excessive) hydration, moni-
toring of oxygenation and cardiopulmonary status,
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use of incentive spirometry to encourage deeper in-
spiratory effort,48 and close observation for the de-
velopment of other complications, particularly acute
chest syndrome.49,50 During episodes of severe pain,
life-threatening complications may develop rapidly
and often are heralded by relatively sudden clinical
changes, such as an increasing oxygen requirement,
altered mental status, or decreasing hemoglobin
level or platelet count.49–51

Acute Chest Syndrome
Acute chest syndrome is an illness characterized

by a new infiltrate identified on a chest radiograph,
accompanied or preceded by lower respiratory tract
symptoms and/or hypoxemia.49,50 The syndrome
may be present initially during an acute illness or
may develop after 2 to 3 days of severe vaso-occlu-
sive pain. Acute chest syndrome is also a common
complication of general anesthesia and surgery.52

Causes include infection (viral and bacterial, includ-
ing Mycoplasma or Chlamydia species), pulmonary in-
farction, and pulmonary fat embolism.50 Patients
may deteriorate rapidly with progression to pulmo-
nary failure and death. Early recognition and aggres-
sive treatment with oxygen, analgesics, antibiotics,
and often simple or exchange transfusions are essen-
tial and may be life saving.6,30,49,50,53 The availability
of a pediatric intensive care unit is critical in some
cases.

Splenic Sequestration
Splenic sequestration is an acute illness character-

ized by an acutely enlarging spleen and hemoglobin
level more than 2 g/dL below the patient’s baseline
value.6,9 Mild to moderate thrombocytopenia is often
present. Severe cases progress rapidly to shock and
death. Prompt recognition and treatment with red
blood cell transfusions may be life saving.30 Surgical
splenectomy to prevent recurrence is often recom-
mended after recovery from life-threatening or re-
current episodes of sequestration.6

Aplastic Crisis
Aplastic crisis is characterized by an exacerbation

of the patient’s baseline anemia with a substantially
decreased reticulocyte count, typically less than
1%.6,9 Most cases are caused by acute infection with
human parvovirus B19, usually without the charac-
teristic rash. Less commonly, parvovirus infection
causes other acute complications of SCD that may
occur with aplastic crisis, including severe pain, bone
marrow necrosis, acute chest syndrome, splenic se-
questration, and stroke.6 Recognition requires com-
parison of CBC and reticulocyte counts obtained
during acute illness with baseline values. Red blood
cell transfusions are often needed to prevent heart
failure in patients with uncomplicated aplastic crisis
or to urgently treat other coexistent complications.30

Because parvovirus is contagious, isolation from at-
risk persons,28 such as pregnant health care profes-
sionals and those with immunodeficiency or chronic
hemolysis, and testing of siblings with SCD for con-
current and subsequent aplastic crisis are recom-
mended.

Stroke
Any acute neurologic symptom other than mild

headache, even if transient, requires urgent evalua-
tion. Common presenting symptoms and signs of
stroke include hemiparesis, aphasia or dysphasia,
seizures, monoparesis, severe headache, cranial
nerve palsy, stupor, and coma.54 Initial evaluation
includes CBC and reticulocyte counts and noncon-
trast computed tomography or magnetic resonance
imaging to exclude hemorrhage.6 Red blood cell
minor antigen phenotype, if not previously docu-
mented, should be determined so that transfusions
can be matched to prevent alloimmunization.29,30,33–35

Magnetic resonance angiography to document large
vessel vasculopathy is often performed. Treatment
includes anticonvulsants if necessary, other support-
ive care for seizures or increased intracranial pres-
sure if present, and a program of chronic transfu-
sions, usually initiated acutely by partial exchange
transfusion or erythrocytapheresis.6,30 Ischemic CNS
injury can also present with nonfocal or “soft” signs,
such as developmental delays or poor school perfor-
mance.55 Children at highest risk of stroke can be
identified by screening with transcranial Doppler
(TCD) ultrasonography.56 Those with positive find-
ings on TCD ultrasonography may be candidates for
primary stroke prevention with chronic transfu-
sions.57

Priapism
Priapism is a prolonged painful erection of the

penis that commonly occurs in children and adoles-
cents with SCD, often starting during the early morn-
ing hours.58 It occurs in 2 forms: 1) stuttering epi-
sodes that last fewer than 2 to 4 hours but are often
recurrent and may precede a severe episode, and 2)
severe episodes that last more than 2 to 4 hours and
may eventually result in impotence. Severe episodes
require urgent evaluation and treatment that may
include hydration, analgesics, aspiration and irriga-
tion by a urologist, and sometimes blood transfu-
sions.59

Psychosocial Care
Comprehensive care includes periodic psychoso-

cial assessments and access to services needed to
optimize the patient’s and family’s adaptation to
chronic illness.6,18 Personal and cultural beliefs about
illness and existing stresses and support systems
may greatly impact the ability to cope with SCD.
Patient support groups and community-based orga-
nizations can be important resources. Relevant issues
include health insurance coverage, transportation for
health care, and education of school personnel about
SCD.

GENETIC EDUCATION AND COUNSELING
The pediatrician may be called on to provide ed-

ucation and counseling to a couple at risk of having
a child with SCD. In some cases, such couples will be
identified by the diagnosis of SCD, sickle cell trait,
hemoglobin C trait, or �-thalassemia minor in a pre-
vious child. In other cases, couples may be identified
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because of ethnic background or previous laboratory
testing. It is important that education and genetic
counseling be provided by professionals with exper-
tise in genetics and in the clinical manifestations and
treatment of SCD.9,18 The availability of prenatal di-
agnosis using DNA analysis of samples obtained
from chorionic villous sampling or amniocentesis
should be discussed. In many cases, referral to a
hematologist-oncologist or a clinical geneticist or ob-
stetrician associated with a prenatal diagnosis center
is appropriate. The pediatrician may be called on to
review the information and to support the family in
the decision-making process.

Education and counseling should include review
of autosomal recessive inheritance and the provision
of accurate information about genetic risk and the
clinical course, medical complications, and treatment
of the specific SCD genotype relevant to the family.
Genetic risk cannot be assumed from the diagnosis of
SCD in a previous child or from the family’s memory
of test results; documentation of adequate parental
testing is essential. Such testing includes a CBC count
and hemoglobin separation by electrophoresis (cel-
lulose acetate and citrate agar), isoelectric focusing,
and/or HPLC.18 Most individuals with heterozy-
gous �-thalassemia show a decreased mean corpus-
cular volume (MCV) and increased levels of hemo-
globin A2 (HbA2) and/or HbF. Thus, accurate
quantitation of HbF by alkali denaturation, radial
immunodiffusion, or HPLC and of HbA2 by column
chromatography or HPLC is needed if the MCV is
decreased or borderline decreased.18 Solubility test-
ing is inadequate and should never be used for car-
rier testing, in part because it will not identify indi-
viduals with hemoglobin C trait or �-thalassemia.
The results of parental testing should be reviewed by
an individual with expertise in the diagnosis of he-
moglobinopathies.

Adolescents with SCD should receive accurate in-
formation about the genetic transmission of SCD and
the availability of carrier testing for partners, genetic
counseling, and prenatal diagnosis. They should be
counseled about avoiding unwanted pregnancies
and offered appropriate contraceptive services.
When an adolescent with SCD becomes pregnant,
comanagement by a hematologist with expertise in
SCD and by a high-risk obstetrician is essential. Op-
tions for partner testing, genetic counseling, and pre-
natal diagnosis should be reviewed. Pregnancy is
often associated with an increased frequency of com-
plications of SCD, but most appropriately managed
pregnancies in women with SCD have a successful
outcome for the mother and infant.60,61

HEALTH SUPERVISION FROM BIRTH TO 1 YEAR
OF AGE: INFANCY

Family Education
1. Review the results of neonatal screening and

confirmatory testing (Table 2).
2. Discuss the basic pathophysiology and genetics

of SCD, including the availability of carrier test-
ing and prenatal diagnosis.

3. Review the importance of regularly scheduled
health maintenance visits, penicillin prophylaxis,
and immunizations, including pneumococcal
vaccines.

4. Discuss the need for urgent medical evaluation
for and treatment with parenteral antibiotics of
febrile illness (temperature greater than 38.5°C).

5. Discuss signs and symptoms of acute splenic
sequestration and teach abdominal palpation for
determining spleen size.

6. Discuss recognition and appropriate manage-
ment of dactylitis and other painful events.

7. Discuss the significance of respiratory symptoms
possibly indicative of acute chest syndrome.

8. Recommend avoidance of exposure to pet rep-
tiles to decrease the risk of salmonellosis.62

9. Discuss medical home options (primary care pe-
diatrician vs comprehensive sickle cell program).
Stress the need for coordinated care and commu-
nication among the family, pediatrician, and sub-
specialists. The roles and responsibilities of fam-
ily and providers should be discussed and
defined.

10. Provide written materials to reinforce education.

Health Maintenance
1. Begin prophylactic administration of penicillin V

potassium, 125 mg orally, twice a day, by 2
months of age for infants with HbSS and S�o-
thalassemia.6,9,21,22,27 The routine use of penicil-
lin prophylaxis for infants with HbSC and S��-
thalassemia is controversial.24

2. Provide routine immunizations, including Hae-
mophilus influenzae type b (Hib) and 7-valent
pneumococcal conjugate vaccines, beginning at 2
months of age.22,26–28 Yearly influenza immuni-
zation is recommended for children 6 months
and older.28

3. Provide comprehensive medical evaluations ev-
ery 2 to 4 months. Critical issues during the first
year include the documentation of spleen size
and baseline CBC and reticulocyte counts, which
may change significantly as HbF levels decrease.
Baseline information should be provided to par-
ents. Red blood cell minor antigen phenotype
should be determined if transfusions that may be
needed for treatment of acute illness can be
matched to prevent alloimmunization.30,34,35 De-
velop and modify as needed an individualized
patient care plan.

Acute Illness
1. Develop a plan for around-the-clock access to a

medical facility that can provide urgent evalua-
tion for and treatment of acute illness character-
ized by fever (temperature greater than 38.5°C),
pallor, lethargy, abdominal distention or enlarg-
ing spleen size, or tachypnea or other signs of
respiratory illness.

2. Arrange immediate access at the acute care facil-
ity to baseline information about the patient.

3. Anticipate and address any insurance barriers to
the receipt of appropriate care for acute illness.

AMERICAN ACADEMY OF PEDIATRICS 531



Psychosocial Care
1. Explore personal beliefs about illness and exist-

ing sources of stress and support.
2. Review insurance coverage and provide assis-

tance with application for public support, if ap-
plicable.

3. Discuss transportation issues, particularly for ep-
isodes of acute illness.

4. Provide information regarding support groups
and other community-based organizations.

HEALTH SUPERVISION FROM 1 TO 5 YEARS OF
AGE: EARLY CHILDHOOD

Family Education
1. Review disease manifestations to date, if any,

and the parents’ response.
2. Review the importance of penicillin prophylaxis,

if applicable, and of urgent medical evaluation
for and treatment of febrile illness (temperature
greater than 38.5°C).

3. Review signs, symptoms, and appropriate man-
agement of splenic sequestration and other ane-
mic crisis, dactylitis and other manifestations of
pain, and acute chest syndrome.

4. Discuss CNS manifestations of SCD and stress
the importance of urgent evaluation for signs or
symptoms suggestive of stroke or transient isch-
emic attack (TIA). Discuss screening with TCD
ultrasonography, if available.

5. Discuss enuresis and relationship to SCD.
6. Discuss activities, including the need to avoid

temperature extremes and to maintain adequate
hydration.

7. Recommend avoidance of exposure to pet rep-
tiles to decrease the risk of salmonellosis.62

8. Reinforce the rationale and importance of peri-
odic comprehensive evaluations.

9. Reconsider the patient’s medical home model
depending on family preference and frequency
and severity of complications.

Health Maintenance
1. Continue prophylactic administration of penicil-

lin V potassium, 125 mg orally, twice a day, for
children with HbSS and S�o-thalasse-
mia.6,9,21,22,27 At 3 years of age, increase the dos-
age to 250 mg orally, twice a day.22,27 The routine
use of penicillin prophylaxis for children with
HbSC and S��-thalassemia is controversial.24

2. Complete immunization with Hib and 7-valent
pneumococcal conjugate vaccines.22,26–28 Admin-
ister the 23-valent pneumococcal polysaccharide
vaccine at 2 and 5 years of age but no earlier than
6 to 8 weeks after the last dose of pneumococcal
conjugate vaccine.22,27 Yearly influenza immuni-
zation is recommended.28

3. Provide comprehensive medical evaluations at
least every 6 to 12 months and modify the pa-
tient’s care plan as needed. Important issues in-
clude growth and development; jaundice; sleep
apnea; cardiopulmonary status, including sys-
temic hypertension and functional heart mur-
murs; spleen size; and neurologic status.

4. Document baseline CBC and reticulocyte counts
(every 6–12 months for patients with HbSS and
S�o-thalassemia and at least yearly for patients
with HbSC and S��-thalassemia).

5. Baseline renal and liver function tests, urinalysis,
chest radiography, pulse oximetry, electrocardi-
ography, echocardiography, and/or TCD ultra-
sonography may be indicated.

Acute Illness
1. Develop a plan for around-the-clock access to a

medical facility that can provide urgent evalua-
tion for and treatment of acute illness character-
ized by fever (temperature greater than 38.5°C),
pallor, lethargy, abdominal distention or enlarg-
ing spleen size, tachypnea or other signs of re-
spiratory illness, or any neurologic sign or symp-
tom.

2. Arrange immediate access at the acute care facil-
ity to baseline information about the patient.

3. Anticipate and address any insurance barriers to
the receipt of appropriate care for acute illness.

Psychosocial Care
1. Explore personal beliefs about illness and exist-

ing sources of stress and support.
2. Review insurance coverage and provide assis-

tance with application for public support, if ap-
plicable.

3. Discuss transportation issues, particularly for ep-
isodes of acute illness.

4. Provide information regarding support groups
and other community-based organizations.

5. Discuss child care or preschool arrangements
and offer to assist in educating child care provid-
ers or educators about SCD.

HEALTH SUPERVISION FROM 5 TO 13 YEARS OF
AGE: LATE CHILDHOOD

Patient and Family Education
1. Review disease manifestations to date and pa-

tient’s and family’s response.
2. Stress the continued importance of urgent med-

ical evaluation for and treatment of febrile illness
(temperature greater than 38.5°C).

3. Review home management of painful events.
4. Reinforce anticipatory guidance regarding ane-

mic crisis (including splenic sequestration for pa-
tients with HbSC and S��-thalassemia), acute
chest syndrome, stroke, and TIA. Discuss screen-
ing with TCD ultrasonography, if available.

5. For boys, discuss priapism, initial home manage-
ment, and the need for urgent evaluation for and
treatment of prolonged episodes.

6. Discuss enuresis, if applicable, and its relation-
ship to SCD.

7. Discuss issues related to activity, including par-
ticipation in athletics, avoidance of temperature
extremes, and maintenance of hydration.

8. Recommend avoidance of exposure to pet rep-
tiles to decrease the risk of salmonellosis.62
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9. Reinforce the rationale and importance of peri-
odic comprehensive evaluations.

10. Reconsider the patient’s medical home model
depending on family preference and frequency
and severity of complications.

Health Maintenance
1. Continuation of prophylactic administration of

penicillin V potassium, 250 mg orally, twice a
day, after the fifth birthday may be appropriate
in selected patients, including those with a his-
tory of invasive pneumococcal infection or sur-
gical splenectomy.22,23,27,28

2. Administer Hib and 7-valent pneumococcal con-
jugate vaccines if not previously immunized.
Administer second 23-valent pneumococcal
polysaccharide vaccine at 5 years of age but no
earlier than 3 years after the first pneumococcal
polysaccharide vaccine and 6 to 8 weeks after the
last pneumococcal conjugate vaccine.22,27 A third
dose of pneumococcal polysaccharide vaccine
may be given no earlier than 5 years after the
second pneumococcal polysaccharide vaccine
and 6 to 8 weeks after the last pneumococcal
conjugate vaccine. Yearly influenza immuniza-
tion is recommended.28

3. Provide comprehensive medical evaluations ev-
ery 6 to 12 months and modify the patient’s care
plan as needed. Important issues include growth
and development; sleep apnea; cardiopulmonary
status, including systemic hypertension and
functional heart murmurs; hepatosplenomegaly;
cholelithiasis; proteinuria; pubertal develop-
ment; enuresis; avascular necrosis of the hip and
shoulder; and neurologic status. Screening for
proliferative retinopathy with periodic retinal
examinations beginning at 10 years of age is
often recommended, especially for patients with
HbSC.

4. Document baseline CBC and reticulocyte counts
at least yearly.

5. Baseline pulse oximetry, renal and hepatic func-
tion tests, chest radiography, pulmonary func-
tion tests, electrocardiography, echocardiogra-
phy, and/or TCD ultrasonography may be
indicated.

6. Abdominal ultrasonography to detect cholelithi-
asis may be indicated.

Acute Illness
1. Develop a plan for around-the-clock access to a

facility that can provide urgent evaluation for
and treatment of acute illness characterized by
fever (temperature greater than 38.5°C), pallor,
lethargy, abdominal distention or enlarging
spleen size, tachypnea or other signs of respira-
tory illness, prolonged priapism, or any neuro-
logic sign or symptom.

2. Arrange immediate access at the acute care facil-
ity to baseline information about the patient.

3. Anticipate and address any insurance barriers to
the receipt of appropriate care for acute illness.

Psychosocial Care
1. Explore personal beliefs about illness and exist-

ing sources of stress and support.
2. Review insurance coverage and provide assis-

tance with application for public support, if ap-
plicable.

3. Discuss transportation issues, particularly for ep-
isodes of acute illness.

4. Provide information regarding support groups
and other community-based organizations.

5. Review school attendance and performance and
consider formal neurocognitive testing.

6. Offer assistance with education of school person-
nel about SCD.

HEALTH SUPERVISION FROM 13 TO 21 YEARS AND
OLDER: ADOLESCENCE TO EARLY ADULTHOOD

Patient and Family Education
1. Review disease manifestations to date and pa-

tient’s and family’s response.
2. Discuss the nature of SCD with the patient and

review concerns and issues related to the impact
of the disease throughout adolescence.

3. Review principles of pain management.
4. Review need for urgent medical evaluation for

and treatment of febrile illness (temperature
greater than 38.5°C).

5. Provide anticipatory guidance regarding anemic
crisis (including splenic sequestration for HbSC
and S��-thalassemia), acute chest syndrome,
stroke, TIA, and priapism.

6. Discuss sexuality and the availability of contra-
ception options, such as barriers, intramuscular
medroxyprogesterone, and low-dose estrogen
oral contraceptives.

7. Discuss genetics, including partner testing, ge-
netic counseling, and prenatal diagnosis.

8. Discuss issues related to physical activity, in-
cluding athletics, avoidance of temperature ex-
tremes, and maintenance of hydration.

9. Discuss the importance of avoiding drugs, such
as alcohol, tobacco, and cocaine, which may pre-
cipitate or exacerbate complications of SCD.

10. Discuss chronic manifestations of the disease,
including proliferative retinopathy, cholelithia-
sis, avascular necrosis of the hip and shoulder,
leg ulcers, and delayed growth and puberty.

11. Recommend avoidance of exposure to pet rep-
tiles to decrease the risk of salmonellosis.62

12. Reinforce rationale and importance of periodic
comprehensive evaluations.

13. Reconsider patient’s medical home model de-
pending on patient and family preference and
frequency and severity of complications.

14. Discuss options for adult-oriented health care
providers and develop with the patient a plan for
transition from pediatric to adult medical care.

Health Maintenance
1. Yearly influenza immunization is recom-

mended.28

2. Provide comprehensive medical evaluations ev-
ery 6 to 12 months and modify the patient’s care
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plan as needed. Important issues include adoles-
cent maturation and development; sleep apnea;
cardiopulmonary status, including systemic
hypertension, restrictive lung disease, and pul-
monary hypertension; hepatosplenomegaly; cho-
lelithiasis; proteinuria; pubertal development;
avascular necrosis; and neurologic status. Peri-
odic retinal examinations are often recom-
mended, especially for patients with HbSC.

3. Document baseline CBC and reticulocyte counts
at least yearly.

4. Baseline pulse oximetry, renal and liver function
tests, chest radiography, pulmonary function
tests, electrocardiography, and/or echocardiog-
raphy may be indicated.

5. Abdominal ultrasonography to detect cholelithi-
asis may be indicated.

Acute Illness
1. Develop a plan for around-the-clock access to a

facility that can provide urgent evaluation for
and treatment of acute illness characterized by
fever (temperature greater than 38.5°C), pallor,
lethargy, abdominal distention or enlarging
spleen size, tachypnea or other signs of respira-
tory illness, prolonged priapism, or any neuro-
logic sign or symptom.

2. Arrange immediate access at the acute care facil-
ity to baseline information about the patient.

3. Anticipate and address any insurance barriers to
the receipt of appropriate care for acute illness.

Psychosocial Care
1. Explore personal beliefs about illness and exist-

ing sources of stress and support.
2. Review insurance coverage and provide assis-

tance with application for public support, if ap-
plicable.

3. Discuss transportation issues, particularly for ep-
isodes of acute illness.

4. Provide information regarding support groups
and other community-based organizations.

5. Review school attendance and performance and
consider formal neurocognitive testing.

6. Offer assistance with education of school person-
nel about SCD.

7. Discuss educational and vocational goals.
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Clinical Report—Hearing Assessment in Infants and
Children: Recommendations Beyond Neonatal
Screening

abstract
Congenital or acquired hearing loss in infants and children has been
linked with lifelong deficits in speech and language acquisition, poor
academic performance, personal-social maladjustments, and emo-
tional difficulties. Identification of hearing loss through neonatal hear-
ing screening, regular surveillance of developmental milestones, audi-
tory skills, parental concerns, and middle-ear status and objective
hearing screening of all infants and children at critical developmental
stages can prevent or reduce many of these adverse consequences.
This report promotes a proactive, consistent, and explicit process for
the early identification of children with hearing loss in the medical
home. An algorithm of the recommended approach has been devel-
oped to assist in the detection and documentation of, and intervention
for, hearing loss. Pediatrics 2009;124:1252–1263

KEY POINTS

1. Every child with 1 or more risk factors on the hearing risk assess-
ment should have ongoing developmentally appropriate hearing
screening and at least 1 diagnostic audiology assessment by 24 to
30 months of age.

2. Periodic objective hearing screening of all children should be per-
formed according to the recommendations for preventive periodic
health care.1

3. Any parental concern about hearing loss should be taken seriously
and requires objective hearing screening of the patient.

4. All providers of pediatric health care should be proficient with pneu-
matic otoscopy and tympanometry. However, it is important to re-
member that these methods do not assess hearing.

5. Developmental abnormalities, level of functioning, and behavioral
problems (ie, autism/developmental delay) may preclude accurate
results on routine audiometric screening and testing. In this situa-
tion, referral to an otorhinolaryngologist and a pediatric audiologist
who has the necessary equipment and expertise to test infants and
young children should be made.

6. The results of abnormal screening should be explained carefully to
parents, and the child’s medical record should be flagged to facili-
tate tracking and follow-up.

Allen D. “Buz” Harlor, Jr, MD, Charles Bower, MD, THE
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7. Any abnormal objective screening
result requires audiology referral
and definitive testing.

8. A failed infant hearing screening or
a failed screening in an older child
should always be confirmed by fur-
ther testing.

9. Abnormal hearing test results re-
quire intervention and clinically
appropriate referral, including oto-
laryngology, audiology, speech-
language pathology, genetics, and
early intervention.

INTRODUCTION

Failure to detect congenital or ac-
quired hearing loss in childrenmay re-
sult in lifelong deficits in speech and
language acquisition, poor academic
performance, personal-social malad-
justments, and emotional difficulties.
Early identification of hearing loss and
appropriate intervention within the
first 6 months of life have been demon-
strated to ameliorate many of these
adverse consequences and facilitate
language acquisition.2 Supportive evi-
dence is outlined in the Joint Commit-
tee on Infant Hearing’s “Year 2007
Position Statement: Principles and
Guidelines for Early Hearing Detection
and Intervention Programs,” which
was endorsed by the American Acad-
emy of Pediatrics (AAP).3 This evidence
also is part of the rationale for the AAP
statement “Newborn and Infant Hear-
ing Loss: Detection and Intervention,”4

which endorses universal hearing
screening and reviews the primary ob-
jectives, important components, and
recommended screeningmethods and
parameters that characterize an ef-
fective universal hearing screening
program. Furthermore, the AAP
statement “Recommendations for
Preventive Pediatric Health Care”1

promotes objective newborn hearing
screening as well as periodic hear-
ing screening for every child through
adolescence (Table 1).

All providers of pediatric health care
need to recognize children who are at
risk of or who suffer from congenital or
acquired hearing loss, be prepared to
screen their hearing, and assist the fam-
ily and arrange for proper referral and
treatment by identifying available hear-
ing resources within their communities.
In addition, thepediatric health carepro-
fessional can play an important role in
communication with the child’s school-
teacher and/or nurse and special educa-
tionprofessionals to facilitate proper ac-
commodation and education once a
hearing deficit has been confirmed.

This clinical report replaces the previ-
ous 2003 clinical report and seeks to
promote a proactive, consistent, and

explicit process for the early identifi-
cation of children with hearing loss in
the medical home. To assist in the de-
tection and documentation of and in-
tervention for hearing loss, an algo-
rithm of the recommended approach
with key points has been developed
(Fig 1), as have several tables.

RISK INDICATORS FOR HEARING
LOSS

Some degree of hearing loss (Table 2)
is present in 1 to 6 per 1000 newborn
infants.5 Most children with congenital
hearing loss are potentially identifi-
able by newborn and infant hearing
screening. However, some congenital
hearing loss may not become evident
until later in childhood. Hearing loss
also can be acquired during infancy or
childhood for various reasons. Infec-
tious diseases, especially meningitis,
are a leading cause of acquired hear-
ing loss. Trauma to the nervous sys-
tem, damaging noise levels, and oto-
toxic drugs can all place a child at risk
of developing acquired hearing loss.6,7

Otitis media is a common cause of usu-
ally reversible hearing loss. Certain
physical findings, historical events,
and developmental conditions may in-
dicate a potential hearing problem.
These conditions include, but are not
limited to, anomalies of the ear and
other craniofacial structures, signifi-
cant perinatal events, and global devel-
opmental or speech-language delays.
All older infants and children should be
screened for risk factors involving hear-
ing problems. A summary of high-risk in-
dicators for hearing loss and develop-
mental milestones are included in
Tables 3 and 4, respectively. All infants
with a risk indicator for hearing loss, re-
gardless of surveillance findings, should
be referred for an audiologic assess-
ment at least once by 24 to 30 months of
age, even if thechildpassed thenewborn
hearing screening. Children with risk in-
dicators that are highly associated with
delayed-onset hearing loss, such as hav-

TABLE 1 Recommendations for Preventive
Pediatric Health Care1

Stage Age Sensory
Screening:
6. Hearing

Infancy Prenatal
Newborn a

3–5 d1 b

By 1 mo b

2 mo b

4 mo b

6 mo b

9 mo b

Early childhood 12 mo b

15 mo b

18 mo b

24 mo b

30 mo b

3 y b

4 y a

Middle childhood 5 y a

6 y a

7 y b

8 y a

9 y b

10 y a

Adolescence 11 y b

12 y b

13 y b

14 y b

15 y b

16 y b

17 y b

18 y b

19 y b

20 y b

21 y b

a To be performed.
b Risk assessment, with appropriate action to follow if
positive.
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ing received extracorporeal membrane
oxygenation or having cytomegalovirus
infection, should havemore frequent au-
diological assessments. Key point 1: Ev-
ery child with 1 or more risk factors on
the hearing risk assessment should
have ongoing developmentally appropri-
ate hearing screening and at least 1 di-
agnostic audiology assessment by 24 to
30 months of age (Table 1).

Although questionnaires and check-
lists are useful for identifying a child at
risk of hearing loss, studies have

shown that only 50% of children with
hearing loss are identified by the com-
prehensive use of such question-
naires.8,9 Key point 2: Periodic objective
hearing screening of all children
should be performed according to the
recommendations for preventive peri-
odic health care1 (Table 1).

If a parent or caregiver is concerned
that a child might have hearing loss,
the pediatrician needs to assume that
such is true until the child’s hearing
has been evaluated objectively. Paren-

tal concern is of greater predictive
value than the informal behavioral ex-
amination performed in the physi-
cian’s office.10 Parents often report
suspicion of hearing loss, inattention,
or erratic response to sound before
hearing loss is confirmed.11 One study
showed that parents were as much as
12 months ahead of physicians in iden-
tifying their child’s hearing loss.3 Key
point 3: Any parental concern about
hearing loss should be taken seriously
and requires objective hearing screen-
ing of the patient.

PHYSICAL EXAMINATION

Thorough physical examination is an
essential part of evaluating a child for
hearing loss. Findings on head and
neck examination associated with po-
tential hearing loss include hetero-
chromia of the irises, malformation of
the auricle or ear canal, dimpling or
skin tags around the auricle, cleft lip
or palate, asymmetry or hypoplasia of
the facial structures, and microcepha-
ly.12 Hypertelorism and abnormal pig-

FIGURE 1
Hearing-assessment algorithm within an office visit. CMV indicates cytomegalovirus; ENT, ear, nose, and throat.

TABLE 2 Definitions of Hearing Loss

Hearing
Loss

Definition

Mild On average, the most quiet sounds that people can hear with their better ear are
between 20 and 40 dB. People who suffer from mild hearing loss have some
difficulties keeping up with conversations, especially in noisy surroundings.

Moderate On average, the most quiet sounds heard by people with their better ear are
between 40 and 70 dB. People who suffer from moderate hearing loss have
difficulty keeping up with conversations when not using a hearing aid.

Severe On average, the most quiet sounds heard by people with their better ear are
between 70 and 95 dB. People who suffer from severe hearing loss will benefit
from powerful hearing aids, but often they rely heavily on lip reading, even
when they are using hearing aids. Some also use sign language.

Adapted from: European Group on Genetics of Hearing Impairment. Martini A, ed. European Commission Directorate,
Biomedical and Health Research Programme (HEAR) Infoletter 2, November 1996;8.
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mentation of the skin, hair, or eyes
also may be associated with hearing
loss, as in Waardenburg syndrome.
The presence of renal abnormalities
(Alport syndrome), cardiac anomalies
(prolonged QT interval in Jervell and
Lange-Nielsen syndrome), and other
syndromes should also prompt evalu-
ation of hearing. Abnormalities of the
eardrum should alert the physician to
the possibility of hearing loss. Ceru-
men impactions can obscure the tym-
panic membrane, preventing an accu-
rate examination, and may cause
hearing loss. Dense cerumen impac-
tions should be removed before diag-
nostic testing. A leading cause of ac-
quired hearing loss is otitis media with
effusion. Temporary hearing loss
has been demonstrated during epi-
sodes of acute otitis media. The child
with repeated or chronic otitis media
with effusion is at high risk of ac-
quired hearing loss and should un-
dergo comprehensive hearing evalu-
ation.13,14 Key point 4: All providers of
pediatric health care should be pro-

ficient with pneumatic otoscopy and
tympanometry. However, it is impor-
tant to remember that these meth-
ods do not assess hearing.

TOOLS FOR OBJECTIVE HEARING
SCREENING

In addition to universal newborn hear-
ing screening and regular surveillance
of developmental milestones, auditory
skills, parental concerns, and middle-
ear status, objective screenings for
hearing loss should be performed pe-
riodically on all infants and children in
accordance with the schedule outlined
in the AAP statement “Recommenda-
tions for Preventive Pediatric Health
Care”1 (Table 1). The technology used
for hearing screening should be age
appropriate. The child also should be
comfortable with the testing situation;
young children may need preparation.
A variety of objective tools have been
developed for screening tests. The
choice of tool to use in screening de-
pends on the child’s age, degree of co-
operation, and available resources.

Screenings should be conducted in a
quiet area where visual and auditory
distractions are minimal. For children
for whom screening is not possible be-
cause of developmental level, referral
to a pediatric audiologist should be
initiated for appropriate physiologic
and/or behavioral audiological as-
sessment. Various tests performed by
audiologists are outlined in Table 5.

Tympanograms

Conductive hearing loss may be the
most common cause of infant hearing
screening failures.15 Objective middle-
ear assessment can best be per-
formed by tympanometry. Tympanom-
etry measures relative changes in
tympanic membrane movement as air
pressure is varied in the external audi-
tory canal. Tympanograms (Fig 2) can
most simply be classified as types A, B,
and C depending on the curve shape rel-
ative to 0 as the pressure is changed
(www.audiologyonline.com/askexpert/
display�question.asp?question�id�451).

The presence of a type A, high-peaked
tympanogram significantly decreases
the probability that middle-ear effu-
sion is the cause of hearing loss. A type
B, flat tympanogram has the highest
probability of the presence of middle-
ear effusion or tympanic membrane
perforation, which are both likely to
cause some degree of hearing loss. A
type C tympanogram, with a peak
shifted toward negative pressure, has
a low probability of middle-ear fluid
and associated hearing loss. Type B
and C tympanograms require clinical
correlation and possibly further evalu-
ation and treatment. Traditionally,
tympanograms have been obtained by
using low-frequency probe tones.
These tones have been historically in-
accurate for infants younger than 6
months. The use of a high-frequency
probe tone (1000 Hz) was recently
shown to be a better measure of
middle-ear status in infants and young

TABLE 3 American Academy of Pediatrics Joint Committee on Infant Hearing Year 2007 Position
Statement3: Risk Indicators Associated With Permanent Congenital, Delayed-Onset, and/or
Progressive Hearing Loss in Childhood

1 Caregiver concerna regarding hearing, speech, language, or developmental delay.
2 Family historya of permanent childhood hearing loss.
3 Neonatal intensive care of more than 5 days or any of the following regardless of length of

stay: ECMOa, assisted ventilation, exposure to ototoxic medications (gentamicin and
tobramycin) or loop diuretics (furosemide/Lasix), and hyperbilirubinemia19 that requires
exchange transfusion.

4 In utero infections such as CMVa, herpes, rubella, syphilis, and toxoplasmosis.
5 Craniofacial anomalies, including those that involve the pinna, ear canal, ear tags, ear pits,

and temporal bone anomalies.
6 Physical findings, such as white forelock, that are associated with a syndrome known to

include a sensorineural or permanent conductive hearing loss.
7 Syndromes associated with hearing loss or progressive or late-onset hearing lossa, such

as neurofibromatosis, osteopetrosis, and Usher syndrome; other frequently identified
syndromes include Waardenburg, Alport, Pendred, and Jervell and Lange-Nielson.

8 Neurodegenerative disordersa, such as Hunter syndrome, or sensory motor neuropathies,
such as Friedreich ataxia and Charcot-Marie-Tooth syndrome.

9 Culture-positive postnatal infections associated with sensorineural hearing lossa, including
confirmed bacterial and viral (especially herpes viruses and varicella) meningitis.

10 Head trauma, especially basal skull/temporal bone fracturea that requires hospitalization.
11 Chemotherapya.
12 Recurrent or persistent otitis media for at least 3 months.

Risk indicators that aremarkedwith a are of greater concern for delayed onset hearing loss. ECMO indicates extracorporeal
membrane oxygenation; CMV, cytomegalovirus.
Reproduced with permission from: American Academy of Pediatrics, Joint Committee on Infant Hearing. Pediatrics. 2007;
120(4):898–921.
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children. These tympanograms are
generally not classified as A, B, or C but
rather as peak or no peak.

Evoked Otoacoustic Emissions

Evoked otoacoustic emissions (OAEs)
are acoustic signals generated from
within the cochlea that travel in a re-
verse direction through themiddle-ear
space and tympanic membrane out to

the ear canal. These signals are gener-
ated in response to an auditory stimu-
lus, either clicks or tone bursts. The
signals may be detected with a very
sensitive microphone/probe system
placed in the external ear canal. The
OAE test allows for individual ear as-
sessment, can be performed quickly at
any age, and does not depend on
whether the child is asleep or awake.

Mild degrees of motion artifact do not
interfere with test results; however,
screening results are frequently influ-
enced by the presence of middle-ear
pathologic abnormalities. The OAE test
is an effective screening measure for
middle-ear abnormalities and formod-
erate or more severe degrees of hear-
ing loss, because normal OAE re-
sponses are not obtained if hearing
thresholds are approximately 30- to
40-dB hearing levels or higher. The au-
tomated OAE screener provides a pass-
fail report; no test interpretation by an
audiologist is required. The OAE test
does not further quantify hearing loss
or hearing threshold level. The OAE test
also does not assess the integrity of the
neural transmission of sound from the
eighth nerve to the brainstem and,
therefore, will miss auditory neuropa-
thy and other neuronal abnormalities.
Infants with such abnormalities will
have normal OAE test results but ab-
normal auditory brainstem response
(ABR) test results. A “failed” OAE test
only implies that a hearing loss of
more than 30 to 40 dBmay exist or that
the middle-ear status is abnormal.

Automated ABR

One objective physiologic means of
screening hearing is the automated
ABR. This instrument measures co-
chlear response in the 1- to 4-kHz
range with a broadband click stimulus
in each ear. Many ABR screening in-
struments incorporate built-in artifact
rejection for myogenic, electrical, and
environmental noise interference,
which ensures that data collection is
halted if testing conditions are unfa-
vorable. The automated screener pro-
vides a pass-fail report; no test inter-
pretation by an audiologist is required.
A “fail” report on an automated ABR im-
plies a hearing level of worse than 40 dB.
AutomatedABRcan test each ear individ-
ually and can be performed on children
of any age. Motion artifacts interfere
with test results. For this reason, the test

TABLE 4 Developmental Milestones in the First 2 Years of Life

Milestone Average Age of
Attainment, mo

Developmental Implications

Gross motor
Head steady in sitting 2.0 Allows more visual interaction
Pull to sit, no head lag 3.0 Muscle tone
Hands together in midline 3.0 Self-discovery
Asymmetric tonic neck reflex gone 4.0 Child can inspect hands in midline
Sits without support 6.0 Increasing exploration
Rolls back to stomach 6.5 Truncal flexion, risk of falls
Walks alone 12.0 Exploration, control of proximity to

parents
Runs 16.0 Supervision more difficult
Fine motor
Grasps rattle 3.5 Object use
Reaches for objects 4.0 Visuomotor coordination
Palmar grasp gone 4.0 Voluntary release
Transfers object hand to hand 5.5 Comparison of objects
Thumb-finger grasp 8.0 Able to explore small objects
Turns pages of book 12.0 Increasing autonomy during book time
Scribbles 13.0 Visuomotor coordination
Builds tower of 2 cubes 15.0 Uses objects in combination
Builds tower of 6 cubes 22.0 Requires visual, gross, and fine motor

coordination
Communication and language
Smiles in response to face, voice 1.5 Child more active social participant
Monosyllabic babble 6.0 Experimentation with sound, tactile sense
Inhibits to “no” 7.0 Response to tone (nonverbal)
Follows 1-step command with gesture 7.0 Nonverbal communication
Follows 1-step command without
gesture (eg, “Give it to me”)

10.0 Verbal receptive language

Speaks first real word 12.0 Beginning of labeling
Speaks 4–6 words 15.0 Acquisition of object and personal names
Speaks 10–15 words 18.0 Acquisition of object and personal names
Speaks 2-word sentences (eg, “Mommy
shoe”)

19.0 Beginning grammaticization, corresponds
with vocabulary of�50 words

Cognitive
Stares momentarily at spot where
object disappeared (eg, yarn ball
dropped)

2.0 Lack of object permanence (out of sight,
out of mind)

Stares at own hand 4.0 Self-discovery, cause and effect
Bangs 2 cubes 8.0 Active comparison of objects
Uncovers toy (after seeing it hidden) 8.0 Object permanence
Egocentric pretend play (eg, pretends
to drink from cup)

12.0 Beginning symbolic thought

Uses stick to reach toy 17.0 Able to link actions to solve problems
Pretend play with doll (gives doll bottle) 17.0 Symbolic thought

Modified from: Behrman RE, Jenson HB, Kliegman R, eds. Nelson Textbook of Pediatrics. 16th ed. Philadelphia, PA: Saunders;
2003.
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is performed best in infants and young
children while they are sleeping. If the
test cannot be performed because of

motion artifact, sedation may be neces-
sary. The ABR is currently used in many
newborn screening programs.

ABR and OAEs are tests of auditory path-
way structural integrity but are not true
tests of hearing. Even if ABR or OAE test

TABLE 5 Audiologic Tests for Infants and Children

Developmental
Age of Child

Auditory Test/
Average Time

Type of Measurement Test Procedures Advantages Limitations

All ages Evoked OAEs/10-min test Physiologic test specifically
measuring cochlear
(outer hair cell)
response to
presentation of a
stimulus; stimuli may be
clicks (transient evoked
OAEs) or tone pairs
(distortion product
OAEs)

Small probe containing a
sensitive microphone
is placed in the ear
canal for stimulus
delivery and response
detection

Ear-specific results; not
dependent on
whether patient is
asleep or awake;
quick test time;
screening test

Infant or child must be relatively
inactive during the test; not a
comprehensive test of
hearing, because it does not
assess cortical processing of
sound; OAEs are very sensitive
to middle-ear effusions and
cerumen or vernix in the ear
canal

Birth to 9 mo Automated ABR/15-min
test

Electrophysiologic
measurement of activity
in auditory nerve and
brainstem pathways

Placement of electrodes
on child’s head detects
neurologic response to
auditory stimuli
presented through
earphones or ear
inserts 1 ear at a time

Ear-specific results;
responses not
dependent on patient
cooperation;
screening test

Infant or child must remain
quiet during the test
(sedation is often required);
not a comprehensive test of
hearing, because it does not
assess cortical processing of
sound

9 mo to 2.5 y VRA/15- to 30-min test Behavioral tests measuring
responses of the child to
speech and frequency-
specific stimuli
presented through
speakers or insert
earphones

Technique conditions the
child to associate
speech or frequency-
specific stimuli with a
reinforcer, such as a
lighted toy or video
clips; VRA requires a
calibrated, sound-
treated room

Assesses auditory
perception of child;
diagnostic test.

When performed with speakers,
only assesses hearing of the
better ear; not ear specific; if
VRA is performed with insert,
earphones can rule out a
unilateral hearing loss

2.5 to 4 y Play audiometry/
15–30 min

Behavioral test of auditory
thresholds in response
to speech and
frequency-specific
stimuli presented
through earphones and/
or bone vibrator

Child is conditioned to
respond when
stimulus tone is
heard, such as to put
a peg in a pegboard
or drop a block in a
box

Ear-specific results;
assesses auditory
perception of child;
screening or
diagnostic test.

Attention span of child may limit
the amount of information
obtained

4 y to adolescence Conventional audiometry/
15- to 30-min test

Behavioral test measuring
auditory thresholds in
response to speech and
frequency-specific
stimuli presented
through earphones and/
or bone vibrator

Patient is instructed to
raise his or her hand
when stimulus is
heard

Ear-specific results;
assesses auditory
perception of patient;
screening or
diagnostic test

Depends on the level of
understanding and
cooperation of the child

All ages Diagnostic ABR Electrophysiologic
measurement of activity
in auditory nerve and
brainstem pathways

Placement of electrodes
on child’s head
detects auditory
stimuli presented
through insert
earphones 1 ear at a
time

Ear-specific results;
multiple frequencies
are tested, creating a
map of hearing loss
similar to an
audiogram;
responses not
dependent on patient
cooperation;
diagnostic test

Infant or child must remain
quiet during the test
(sedation is often required);
not a true test of hearing,
because it does not assess
cortical processing of sound

All ages Tympanometry Relative change in middle-
ear compliance as air
pressure is varied in the
external auditory canal

Small probe placed in
the ear canal and
pressure varied in the
ear canal

Tests for possible
middle-ear pathology
and pressure-
equalization tube
function

Not a test of hearing; depends
on ear canal seal; high-
frequency tone probe needed
for infants younger than 6 mo

Adapted with permission from: Bachmann KR, Arvedson JC. Pediatr Rev. 1998;19(5):155–165.
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results are normal, hearing cannot be
definitively considered normal until a
child is mature enough for a reliable be-

havioral audiogram to be obtained. Be-
havioral pure-tone audiometry remains
the standard for hearing evaluation.

Hearing thresholds at specific frequen-
cies can be determined, and the degree
of hearing loss can be assigned. If there
aredistractionsor theroomisnotsound
treated, pure-tone audiometry in the of-
fice should be considered solely a
screening test.

Play Audiometry

Children 2 to 4 years of age are
screened or tested more appropri-
ately by play audiometry. These chil-
dren are conditioned to respond to an
auditory stimulus through play activi-
ties, such as dropping a block when a
sound is heard through earphones.
Air-conduction hearing threshold lev-
els of greater than 20 dB at any of
these frequencies indicate possible
hearing loss, and referral to a pediat-
ric audiologist should be made.

Conventional Screening
Audiometry

For children aged 4 years and older,
conventional screening audiometry
can be used. The child is asked to raise
his or her hand when a sound is heard.
The test should be performed in a quiet
environment using earphones, because
ambient noise can affect test perfor-
mance significantly, especially at lower
frequencies (ie, 500 and 1000 Hz). Each
ear should be tested at 500, 1000, 2000,
and 4000 Hz. Air-conduction hearing
threshold levels of greater than 20 dB at
any of these frequencies indicate possi-
ble hearing loss, and referral to a pedi-
atric audiologist should be made.

If the child does not pass the screen-
ing, earphones should be removed and
instructions carefully repeated to the
child to ensure proper understanding
and attention to the test and then re-
screened with the earphones reposi-
tioned. A child whose repeat test
shows hearing thresholds of greater
than 20 dB at any of these frequencies,
especially if there is no pathologic ab-
normality of themiddle ear on physical

FIGURE 2
Tympanograms. Type A: normal. Type B: abnormal, needsmedical attention. Type C, borderline normal;
monitor; may need medical attention.
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examination, should be referred for
formal hearing testing. Key point 5: De-
velopmental abnormalities, level of
functioning, and behavioral problems
(ie, autism/developmental delay) may
preclude accurate results on routine
audiometric screening and testing. In
this situation, referral to an otorhino-
laryngologist and a pediatric audiolo-
gist who has the necessary equipment
and expertise to test infants and young
children should be made (Table 5). Key
point 6: The results of abnormal
screening should be explained care-
fully to parents, and the child’s medi-
cal record should be flagged to facili-
tate tracking and follow-up.

It is important to remember that a
“fail” report on any 1 of a combination
of tests warrants additional testing. It
is also important to remember that
failure of speech, language, and hear-
ing screening assessments warrants
additional testing (Tables 6–9).

Comprehensive Audiological
Evaluation Using Physiologic and/
or Behavioral Testing

The ABR test may be used as a diagnos-
tic tool by audiologists for more defin-
itive diagnosis of hearing loss. Usually
performed in children in natural sleep
up to approximately 3 to 6 months of
age and then under sedation for older
infants, diagnostic ABR can provide not
only a general level of hearing but also
frequency-specific hearing data. Diag-
nostic ABR is performed with different
frequency tone bursts and across
varying sound levels to effectively esti-
mate an audiogram. Diagnostic ABR
can also be performed with bone con-
duction to separate conductive from
sensorineural hearing loss. Diagnostic
ABR is often the definitive test used by
audiologists in children and infants
who are unable to cooperate with
other methods of hearing testing. Au-
diologic evaluation using ABR or audi-
tory steady-state response provides

frequency-specific hearing thresholds
by air and bone conduction in each ear
separately. ABR is the gold standard
for determination of hearing thresh-
olds in infants younger than 6 months
and in children who cannot be tested
behaviorally.

Children as young as 6 to 24 months
can be tested by means of visual rein-
forced audiometry (VRA). This tech-
nique conditions the child to associate
speech or frequency-specific sound
with a reinforcement stimulus such
as a lighted toy or animated toy or
video clips. VRA is performed by an
audiologist with experience testing
young children. This testing is not
readily applied in screening pro-
grams, because infants younger
than 6 months’ developmental age
cannot perform the task, and sound-
treated rooms are needed. The re-
sults of VRA can approximate those
of conventional audiometry.

Children with unilateral or mild hear-
ing loss also should be evaluated fur-
ther. Studies have shown such chil-
dren to be similarly at risk of adverse
communication skills as well as diffi-
culties with social, emotional, and ed-
ucational development.16

FOLLOW-UP AND DIAGNOSTIC
TESTING

Key point 7: Any abnormal objective
screening result requires audiology
referral and definitive testing. Screen-

ing will only result in benefit for the
patient if abnormal test results are
confirmed and appropriate interven-
tion is provided. Most studies that have
evaluated the success rate of infant
hearing screening programs have de-
scribed a fairly high rate of failure to
confirm a failed screen with definitive
testing. A similar problem could also
occur in screening older infants and
children. Improving the physician’s in-
volvement not only in screening but
also in arranging and confirming ap-
propriate follow-up testing and inter-
vention is necessary to achieve opti-
mal speech, language, and hearing.

Key point 8: A failed infant hearing
screening or a failed screening in an
older child should always be con-
firmed by further testing. Audiologists
may repeat the audiometric test as de-
scribed above in a sound booth and
using a variety of other tests. ABR can
also be used for definitive testing of
the auditory system. A diagnostic ABR
is usually performed under sedation
or general anesthesia in children aged
approximately 3 to 6months and older.
The test is performed with frequency-
specific stimuli and presentation lev-
els to approximate hearing threshold
levels. Diagnostic ABR provides infor-
mation that is accurate enough to al-
low for therapeutic intervention. Hear-
ing aids can be fitted with information
obtained from a diagnostic ABR. Audio-
logic assessment and intervention is

TABLE 6 Ten Ways to Recognize Hearing Loss: Adolescents (11- to 21-Year Visits)

1. Do you have a problem hearing over the telephone?
2. Do you have trouble following the conversation when two or more people are talking at

the same time?
3. Do people complain that you turn the TV volume up too high?
4. Do you have to strain to understand conversation?
5. Do you have trouble hearing in a noisy background?
6. Do you find yourself asking people to repeat themselves?
7. Do many people you talk to seem to mumble (or not speak clearly)?
8. Do you misunderstand what others are saying and respond inappropriately?
9. Do you have trouble understanding the speech of women and children?
10. Do people get annoyed because you misunderstand what they say?

Adapted from: National Institute on Deafness and Other Communication Disorders. Ten Ways to Recognize Hearing Loss.
Bethesda, MD: National Institute of Health; 2006. NIH publication 01-4913. Available at: www.nidcd.nih.gov/health/hearing/
10ways.asp.
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an ongoing process. The child requires
regular audiologic reevaluations to de-
termine if there is fluctuating or pro-
gressive hearing loss. Middle-earmon-
itoring is also essential. Hearing aid
selection, fitting, verification, and vali-
dation require ongoing and regular
visits with the audiologist. Candidacy

for cochlear implantation should be
considered when there is limited re-
sidual hearing or when progress with
amplification is insufficient. Recom-
mendations to the family regarding co-
chlear implantation should be based
on a team evaluation that includes au-
diology, otology, psychology, speech-

language pathology, and other inter-
vention personnel.

Most providers of pediatric health
care realize the importance of refer-
ring to an otolaryngologist, an audiol-
ogist, and a speech-language patholo-
gist. Less recognized is the potential

TABLE 7 Developmental/Behavioral Screening Tools

Resource Description Age Range Where to Find

General developmental screening tools
Ages & Stages Questionnaire (ASQ) A series of 19 questionnaires used to screen

infants and young children for
developmental delays during the first 5 y
of life

4–60 mo www.brookespublishing.com/tools/
asq/index.htm

Ages & Stages Questionnaire: Social-Emotional
(ASQ:SE)

A series of 19 questionnaires used to screen
infants and young children at risk for
social or emotional difficulties, to identify
behaviors of concern to caregivers, and
to identify any need for further
assessment

6–60 mo www.brookespublishing.com/tools/
asqse/index.htm

Parents’ Evaluation of Developmental Status
(PEDS)

A method for detecting developmental and
behavioral-emotional problems in
children

Birth to 8 y www.pedstest.com

Parents’ Evaluation of Developmental Status-
Developmental Milestones (PEDS:DM)

A collection of 6–8 items per age/encounter
designed to replace informal milestones
checklists with highly accurate items
known to predict developmental status

Birth to 11 y www.pedstest.com/dm

Autism-specific screening tools
Checklist for Autism in Toddlers (CHAT) A screening tool for early detection of

autism
18 to�24 mo www.autismresearchcentre.com/tests/

chat�test.asp
Checklist for Autism in Toddlers (CHAT), Denver
Modifications

CHAT scoring modifications 18 to�24 mo

Checklist for Autism in Toddlers-23 (CHAT-23) Combination of M-CHAT and CHAT items 16–86 mo
Childhood Asperger Syndrome Test (CAST) A parental questionnaire to screen for

autism spectrum conditions
4–11 y www.autismresearchcentre.com/tests/

cast�test.asp
Modified Checklist for Autism in Toddlers
(M-CHAT)

23-item scale pointing to express interest,
responsiveness to name, interest in
peers, showing behavior, response to
joint attention, social imitation

16–48 mo http://depts.washington.edu/dbpeds/
Screening%20Tools/MCHAT.doc

Pervasive Developmental Disorders Screening
Test-II, Primary Care Screener (PDDST-II PCS)

A parental questionnaire to screen for
autism spectrum conditions

18–48 mo www.pearson-uk.com/product.aspx?
n�1315&skey�2960

Autism-specific or psychosocial screening tools
Pediatric intake form from Bright Futures Questionnaire to help gather a general

understanding of the history, functioning,
questions and concerns of the family

Birth to 21 y www.brightfutures.org/mentalhealth/
pdf/professionals/ped�intake�form.
pdf

ADHD screening tools
Vanderbilt rating forms Parent- and teacher-completed forms that

help a clinician diagnosis ADHD and to
categorize the problem into 1 of its
various subtypes

6–12 y www.brightfutures.org/mentalhealth/
pdf/professionals/bridges/adhd.pdf

AAP ADHD toolkit A comprehensive toolkit developed from
evidence-based guidelines for the
diagnosis and treatment of children with
ADHD; this resource toolkit contains a
wide array of screening, diagnosis,
treatment, and support materials for
clinicians and other health care
professionals

6–12 y www.aap.org

ADHD indicates attention-deficit/hyperactivity disorder.
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benefit of genetic and ophthalmologic
evaluation of children and infants with
sensorineural hearing loss.17

Especially in young infants and chil-
dren, referral to an otolaryngologist
for a complete diagnostic assessment
is essential. More than 90% of the chil-
dren with permanent hearing loss are
born to “hearing” parents, resulting in
a sense of urgency for parents of
newly identified children with hearing
loss to seek out answers regarding eti-
ology, risk of progression, implica-
tions, and other questions. If children
are indeed identified with sensorineu-
ral hearing loss, a variety of diagnostic
tests can be recommended depending
on the patient’s history and physical
examination. Otolaryngologists may
play a role in diagnosis and treating
middle-ear fluid or other middle-ear
disorders as well as assisting in the
definitive diagnosis of the cause of
sensorineural hearing loss.18 Diagnos-
tic testing may include imaging of the
temporal bone to identify structural
defects; genetic tests, such as for ab-
normalities of the Connexin gene; and,

occasionally, evaluation for other met-
abolic defects. Evaluation by a geneti-
cist and genetic testing can be impor-
tant for diagnosis as well as for
providing the family with information
for future planning purposes.

The hearing health care team (com-
prising the audiologist, otolaryngolo-
gist, teachers of the child with hearing
impairment, speech-language patholo-
gists, and other educational and med-
ical personnel) should assist the fam-
ily with intervention for hearing loss.
Interventions may include observation
with increased attention to speech and
language development, hearing aids,
auditory-assisted systems for the school
environment, or more invasive surgical
hearing devices such as cochlear im-
plants or bone-anchored hearing aids.
The goal is to provide families with ap-
propriate options so that theymaymake
well-informed decisions. Interventions
should be driven by family desires and
guided by accurate and timely informa-
tion from all hearing-related health care
professionals. Family goals and expecta-
tions are influenced by culture, parental

education, level of income, availability of
local resources, language in the home,
andmore. The role of the hearing health
care team is to assist families in identi-
fying all the options available to them
and to support them throughout the on-
going decision-making processes that
will occur throughout the child’s devel-
opment. All members of the hearing
health care team, in conjunction with
parents and on the basis of informed
choice, should recognize that no deci-
sion regarding intervention is “final,”
and periodic opportunities should be
identified for discussion regarding
progress, alternative interventions, and
new developments.

Medical follow-up includes ongoing
evaluation and management of the ad-
equacy of hearing rehabilitation; ob-
servation for potential complications
of hearing rehabilitation, such as otitis
externa and cerumen impactions; and
monitoring for appropriate speech
and language development.

Speech and language evaluation by a
speech-language pathologist with
training in working with children with
hearing loss is also important for doc-
umentation of baseline speech and
language skills and implementing a
program of intervention that reflects
the family’s choice regarding language
development.

At least one third of childrenwith hear-
ing loss will have an additional coexist-
ing condition.3 Because many causes
of hearing loss are associated with ab-
normal ophthalmologic findings, formal
ophthalmologic evaluation is appropri-
ate, not only to assist with the diagnosis
but also to optimize vision. A diagnosis of
Usher syndrome with associated pro-
gressive hearing and vision loss may in-
fluence communication choices.

Children with hearing loss should
also be monitored for developmental
and behavioral problems (attention-
deficit/hyperactivity disorder, autism,
learning disabilities) and referred for

TABLE 8 Guidelines for Children with Abnormal Speech Development

Age, mo Referral Guidelines for Children With “Speech” Delay

12 No differentiated babbling or vocal imitation
18 No use of single words
24 Single-word vocabulary of�10 words
30 Fewer than 100 words; no evidence of 2-word combinations; unintelligible
36 Fewer than 200 words; no use of telegraphic sentences; clarity�50%
48 Fewer than 600 words; no use of single sentences; clarity�80%

Source: Matkin ND. Pediatr Rev. 1984;6:151.

TABLE 9 Guidelines for Children With Suspected Hearing Loss

Age,
mo

Normal Development

0–4 Should startle to loud sounds, quiet to mother’s voice, momentarily cease activity when
sound is presented at a conversational level

5–6 Should correctly localize to sound presented in a horizontal plane, begin to imitate sounds in
own speech repertoire or at least reciprocally vocalize with an adult

7–12 Should correctly localize to sound presented in any plane, should respond to name, even
when spoken quietly

13–15 Should point toward an unexpected sound or to familiar objects or persons when asked
16–18 Should follow simple directions without gesture or other visual cues; can be trained to reach

toward an interesting toy at midline when a sound is presented
19–24 Should point to body parts when asked; by 21 mo, can be trained to perform play audiometry

Source: Matkin ND. Pediatr Rev. 1984;6:151.
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additional evaluation when necessary.
Health care professionals can use
screening tools to evaluate young chil-
dren periodically for such concerns
(Table 7) and refer for additional eval-
uation when concerns arise.

A medical professional should partici-
pate as an active member of a family’s
hearing health care team after diagno-
sis and provide input to assist in the
adequacy of the rehabilitative efforts
to monitor the child for progression
and additional disabilities.

HEARING REFERRAL RESOURCES

Key point 9: Abnormal hearing test re-
sults require intervention and clinically
appropriate referral, including otolaryn-
gology, audiology, speech-language pa-
thology, genetics, and early intervention.
Pediatric health care professionals
should maintain a list of referral re-

sources available in their community for
children with hearing loss and should
advocate for increasing options and
choices for families. Otolaryngologists,
audiologists, and speech-language pa-
thologists with special training and ex-
perience in treating children should be
consulted for specific diagnosis, coun-
seling, and treatment. Pediatric health
care professionals should collaborate
to refer the child for comprehensive
educational counseling and treatment
services. Communication among pro-
fessionals caring for a child with hear-
ing loss is essential to ensure appro-
priate case management.
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Helicobacter pylori Infection in Children: Recommendations for
Diagnosis and Treatment
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Helicobacter pylori infects at least 50% of the worldôs
human population (1). However, most individuals in-
fected with H. pylori do not experience symptoms or
have signs of recognizable disease. In most children, the
presence of H. pylori infection does not lead to clinically
apparent disease, even when the organism colonizing the
gastric mucosa causes chronic active gastritis (2).
Knowledge about H. pylori infection is evolving, par-
ticularly in the pediatric age group for which there are
still large gaps in knowledge.
Additional multicenter, randomized, placebo-

controlled treatment trials in children infected by H. py-
lori are critically needed to definitively characterize the
effect of H. pylori eradication treatment during child-
hood on symptoms and gastroduodenal mucosal disease.
There is compelling evidence that this organism is

associated with a significant proportion of duodenal ul-
cers and, to a lesser extent, with gastric ulcers in children
(3). There are epidemiologic data linking chronic H. py-
lori infection, probably beginning in childhood, with the
development of gastric adenocarcinoma and gastric lym-
phoma (4). Findings in recently reported animal models
support the role of H. pylori in the pathogenesis of gas-
tric cancers (5).
There are many studies describing the prevalence of

H. pylori infection. Most epidemiologic studies of H.
pylori infection have been performed in adults who had

been infected for many years before clinical symptoms
appeared (6). The incidence of H. pylori infection in
industrialized countries is estimated to be approximately
0.5% of the susceptible population per year. In contrast,
there is a significantly higher estimated incidence of H.
pylori infection in developing countries of approximately
3% to 10% per year (7). The limited data on the inci-
dence of H. pylori infection in children consist largely of
retrospective seroprevalence studies.
Humans appear to be the primary natural reservoir of

H. pylori infection. Other reservoirs that have been pro-
posed include water, domestic cats, and houseflies (8ï
10). The risk factors described for acquiring infection
include residence in a developing country, poor socio-
economic conditions, family overcrowding, and possibly
an ethnic or genetic predisposition. In North America,
the prevalence rates of H. pylori among Asian-Ameri-
cans, African-Americans and Hispanics are similar to
those of residents of developing countries (11). The route
of transmission of H. pylori in humans is not known but
is postulated to be fecal-oral, gastric-oral (in vomitus), or
oral-oral (12).
Although H. pylori infection may be acquired during

childhood, there are limited guidelines regarding its di-
agnosis and treatment in children and adolescents. Such
evidence-based consensus guidelines are needed for both
primary care and specialty medical providers to ensure
judicious use of diagnostic testing and appropriate thera-
peutic regimens for the management of children with H.
pylori infection. Therefore, the North American Society
for Pediatric Gastroenterology and Nutrition (NASPGN)
appointed the Helicobacter pylori Infection Guideline
Committee to develop a clinical practice guideline for
the child with H. pylori infection.
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These clinical practice guidelines are designed to as-
sist primary care physicians, nurse practitioners, physi-
cian assistants, and pediatric gastroenterologists in the
evaluation and treatment of suspected or diagnosed H.
pyloriïassociated disease. The desired outcomes of these
recommendations are the detection of children and ado-
lescents with H. pylori who need treatment. These rec-
ommendations are applicable to children in developed
countries where the prevalence of infection is low but
may not be directly relevant to children living in com-
munities where there is a higher frequency of gastric
colonization by H. pylori. These recommendations have
been endorsed by the Executive Council of NASPGN
and by the American Academy of Pediatrics. They are
general guidelines to assist medical care providers in the
diagnosis and treatment of H. pylori infection in chil-
dren. They are not intended as a substitute for clinical
judgment or as a protocol for the management of all
patients.
In its deliberations, the committee addressed four is-

sues about H. pylori infection in children: How reliable
are tests to detect H. pylori? When is testing for H. pylori
indicated? When is treatment of H. pylori infection in-
dicated? What is the preferred treatment of H. pylori? A
summary of the recommendations of the H. pylori Infec-
tion Guideline Committee is presented in Table 1.

METHODS

The H. pylori Infection Guideline Committee consisted of a
primary care pediatrician, a clinical epidemiologist, and seven
pediatric gastroenterologists. To develop evidence-based
guidelines, articles published in English from January 1966
through May 1999 on H. pylori in children were searched.
Articles on diagnosis and treatment were sought separately.
Letters, editorials, case reports, abstracts, and reviews were
excluded. Evidence tables were prepared based on 16 articles
on clinical presentation, 9 articles on diagnostic studies, and 30
articles on therapy. Subsequently, additional articles were iden-
tified and reviewed. When the pediatric literature was insuffi-
cient, the adult literature was also considered. Articles were
evaluated using published criteria (13). The Committee based
its recommendations on an integration of a review of the medi-
cal literature and expert opinion. Consensus was achieved by
using the nominal group technique, a structured quantitative
method, as described previously (14,15). By using the methods
of the Canadian Preventive Services Task Force (16), the qual-
ity of evidence of each of the recommendations made by the
committee was determined and is summarized (Table 1).

HOW RELIABLE ARE TESTS FOR
H. PYLORI INFECTION?

Several invasive and noninvasive tests are available to
detect H. pylori infection (Table 2). An ideal test for H.
pylori is noninvasive or minimally invasive, highly ac-
curate, inexpensive, and readily available and enables
differentiation between active or past infection with the

TABLE 1. Summary of recommendations and the quality of
the supporting evidence

Recommendations
Quality of
evidencea

How reliable are tests for H. pylori infection?
Currently, the diagnosis of H. pylori-mediated disease
can be made reliably only through the use of
endoscopy with biopsy. II, III

Presently available commercial serologic tests are
frequently unreliable for screening children for the
presence of H. pylori infection. II

Urea breath testing, although promising, has not been
studied sufficiently in children. II

When is testing indicated?
It is recommended that testing be performed in
children with endoscopically diagnosed, or
radiographically definitive, duodenal or gastric ulcers. I

It is recommended that children with recurrent
abdominal pain, in the absence of documented
ulcer disease, not be tested for H. pylori infection. II

Testing for H. pylori infection is not recommended in
asymptomatic children. II

Routine screening of children with a family history of
gastric cancer or recurrent peptic ulcer disease is
not recommended. II

Testing following treatment of documented H. pylori
is recommended, especially with complicated
peptic ulcer disease (i.e., bleeding, perforation, or
obstruction). For patients who remain symptomatic
after treatment, it is recommended that endoscopy
and biopsy be performed to evaluate for the
persistence of H. pylori-associated peptic ulcer
disease. I, II

If pathological evidence of MALT lymphoma is
documented, then testing for H. pylori is
recommended. II

When is treatment of H. pylori infection indicated?
Eradication treatment is recommended for children who
have a duodenal ulcer or gastric ulcer identified at
endoscopy and H. pylori detected on histology. I

A prior history of documented duodenal or gastric
ulcer disease is an indication for treatment if active
H. pylori infection is documented. I

There is no compelling evidence for treating
children with H. pylori infection and non-ulcer
dyspepsia or functional recurrent abdominal pain. III

Treatment is not recommended for H. pylori-infected
children residing in chronic care facilities; children
with unexplained short stature; or children at
increased risk for acquisition of infection, including
asymptomatic children who have a family member
with either peptic ulcer disease or gastric cancer. III

What is the preferred treatment of H. pylori infections in children?
It is recommended that treatment consist of three or
four medications, given once or twice daily, for
one to two weeks. I

a Categories of the quallity of evidence: I Evidence obtained from at
least one properly designed randomized controlled study. II-1 Evidence
obtained from well-designed cohort or case-controlled trials without
randomization. II-2 Evidence obtained from well-designed cohort or
case-control analytic studies, preferably from more than one center or
research group. II-3 Evidence obtained from multiple time series with
or without the intervention. Dramatic results in uncontrolled experi-
ments (such as the results of the introduction of penicillin treatment in
the 1940ôs) could also be regarded as this type of evidence. III Opinions
of respected authorities, based on clinical experience, descriptive stud-
ies, or reports of expert committees.
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organism. In addition, such a test enables discrimination
between the presence of H. pylori infection and H. py-
loriïassociated disease. Because no such ideal test cur-
rently exists, the advantages and drawbacks of tests that
are available require critical appraisal and must be as-
sessed for their suitability for use in children.
Failure to reach an accurate diagnosis carries consid-

erable financial and social costs including the expense of
more tests, repeated visits to health care providers, inap-
propriate treatment, and missed school or work. A de-
finitive test, even if it is expensive, may result in overall
cost savings (17).
It is important to emphasize that the accuracy of a

diagnostic test is greatly impacted by the prevalence of
H. pylori in the population tested. There is a need for
studies to assess the accuracy and potential utility of
various noninvasive diagnostic tests in populations in
North America that differ in demographic factors that
may influence the prevalence and natural history of H.
pylori infection (18).

Invasive Testing Through Endoscopy

Biopsies and Histopathology

The definitive diagnosis of H. pylori and the evidence
of the consequences of infection can be made reliably
only by endoscopy with multiple biopsy specimens ob-
tained in one or more regions of the stomach including
antrum, body, and transition zones (i.e., cardia and inci-
sura). Histology provides information regarding the pres-
ence of H. pylori and the severity and topographic dis-
tribution of gastritis including the presence of atrophic
gastritis, intestinal metaplasia, and mucosa-associated
lymphoid tissue (MALT) lymphoma (3). As in adults,
biopsy specimens obtained in the prepyloric antrum have
the highest yield in H. pylori infection. Tissue specimens
often are also obtained from the body and the transition
zones of the stomach, particularly if the patient has re-
cently taken acid-suppressing medication (19). It is rec-
ommended that multiple biopsies be performed in chil-
dren with endoscopically documented peptic ulcer dis-
ease or peptic ulcer suspected as a result of radiographic

study. The optimal staining of biopsy sections is best
determined by local expert pathologists. Endoscopic ex-
amination of and specimens obtained in the esophagus,
stomach, and duodenum also provide information about
other upper gastrointestinal disorders that may be the
cause of clinical symptoms including, for example,
esophagitis and peptic ulcer disease that is not due to H.
pylori.
There are drawbacks to diagnostic gastrointestinal en-

doscopy. It is a relatively invasive procedure requiring
sedation or anesthesia. Furthermore, the test remains
relatively expensive in many centers, and access to an
endoscopist with specific pediatric expertise is limited in
many geographic areas.

Rapid Urease Testing of Biopsy Tissues

Urease testing (CLO, TriMed, Kansas City, MO; Hp-
Fast, GI Supply, Division of ChekMed Systems Inc.,
Camphill, PA; PyloriTek, Horizons International, Agua-
dilla, Puerto Rico) provides indirect identification of H.
pylori infection within a few hours of endoscopy (20).
However, these tests have a poor positive predictive
value (as low as 50%) in children, even though the nega-
tive predictive value is high (97ï98%) (20,21). The ac-
curacy of the test is dependent on the number of tissue
specimens tested, the location of biopsy sites, bacterial
load, and previous usage of antibiotics and proton pump
inhibitors, as well as the prevalence of H. pylori in the
population tested.

Bacterial Culture

Culture of H. pylori from the gastric mucosa provides
an opportunity to obtain a profile of antibiotic sensitivity
that could identify potential treatment failure due to an-
tibiotic resistance (22). Culture also provides a bacterial
strain for use in epidemiologic studies to examine asso-
ciations of virulence characteristics with disease out-
come. However, bacterial culture for H. pylori is rela-
tively expensive and success rates for recovery of the
organism in many clinical laboratories are low (23). Cur-
rently, standardization of culture procedures has not been
established, and bacterial cultures are only obtained rou-
tinely in research settings.

Polymerase Chain Reaction

Polymerase chain reaction (PCR) is a highly sensitive
technique that can be used to detect the presence of H.
pylori in body fluids (e.g., gastric juice and stool), tissues
(e.g., gastric mucosa), and water (24). Testing of H. py-
lori genomic DNA by PCR can be used to advance
knowledge at the molecular levelðfor example, by pro-
viding information about point mutations conferring
resistance to antibiotics and about putative bacterial
virulence factors. However, PCR is expensive, the assay

TABLE 2. Tests for Helicobacter pylori and
Helicobacter-related disorders

Invasive tests requiring endoscopy
Biopsies and histology
Rapid urease testing
Bacterial culture
Polymerase chain reaction of bacterial DNA

Non-invasive tests
Serum and whole blood antibody
Saliva antibody
Urine antibody
Stool antigen
Urea breath testing
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is difficult to set up, specificity may be compromised by
inadvertent contamination, and it is not widely available
outside the research laboratory.

Noninvasive Testing

Immunoassay Tests to Detect H. pylori Antibodies

Enzyme-linked immunosorbent assays (ELISAs) to
detect H. pylori antibodies are relatively inexpensive and
easy to implement in the clinical setting. Many tests are
available for use to test whole blood, plasma, or serum.
However, compared with histology, the sensitivity and
specificity of serologic assays are poor in both adults and
children unless used in the populations in which they
were initially developed (25). In general, the accuracy of
serum-based immunoassays and whole-blood tests for
use in the physicianôs office in symptomatic children in
developed countries is poor, with a range of sensitivity of
only 60% to 70% (26ï28). Furthermore, age-related cut-
off values for commercial immunologic tests have not
been established for children. One immunoassay devel-
oped in a research center to detect H. pyloriïspecific
immunoglobulin (Ig)G in children was 91% sensitive
compared with sensitivity of less than 70% in three com-
mercially available assays (28). In areas with low preva-
lence of H. pylori infection, such as in developed coun-
tries, testing of serum and whole blood is not sufficiently
accurate to diagnose H. pylori infection in children. Ac-
cordingly, treatment regimens based on the results of
these tests cannot be recommended. Serologic tests may
not be used reliably to verify eradication of H. pylori,
because antibody titers can remain positive for months,
despite resolution of infection.

Saliva and Urine Tests for H. pylori Antibodies

Similar to serologic tests, saliva-based tests also detect
the presence of H. pyloriïspecific IgG antibodies. The
tests are easy to perform, painless, and inexpensive. Sa-
liva tests are less sensitive than assays of serum or whole
blood (29). The protein concentration of saliva appears to
affect the accuracy of test results. Urine-based assays are
easy to perform, require minimal labor for collection,
and are painless (30). However, these assays are highly
variable and are not yet commercially available. There-
fore, saliva and urine assays for the detection of H. pylori
antibodies cannot be recommended.

Stool Test for H. pylori Antigens

Testing of H. pylori antigens in stools has shown
promising results in adults for the noninvasive diagnosis
of gastric infection using a commercially available kit
(31). Testing for H. pylori antigens in feces also appears
to be accurate for use in monitoring the success of eradi-

cation therapy. However, patients may be reluctant to
collect stool specimens. In addition, refrigerated stools
are more difficult to test. Additional pediatric studies
evaluating the accuracy of stool antigen testing for both
initial diagnosis and posttreatment follow-up are re-
quired before specific recommendations can be consid-
ered (32).

Urea Breath Testing

Urea breath tests are noninvasive and have high sen-
sitivity and specificity (>95%) both in adults (33) and
children (34,35). The test requires the ingestion of either
radiolabeled 14C-urea or urea tagged with the stable iso-
tope 13C. Test results may be influenced by concurrent
use of antibiotics and acid-suppressing medications and
by the presence of other urease-producing organisms
present in the oral cavity. Test parameters are currently
laboratory-specific (e.g., dosages for differing ages of
children, cutoff values, duration of fasting, use of a test
meal, times of sampling, and timing of posttherapy test-
ing) and have not been well standardized for children
(36). In addition, urea breath testing is technically more
difficult to perform in small children and infants, with
failure rates in collection up to 10%, especially outside
the clinical research setting (34).
In summary, the diagnosis of H. pyloriïassociated dis-

eases currently can be made reliably only by endoscopy
with biopsies. The most commonly used noninvasive test
to screen adults for H. pylori infection is serology. Un-
fortunately, currently available commercial serologic
tests are frequently unreliable for screening children for
the presence of H. pylori infection. Current whole-blood,
saliva, and urinary immunoassays are insufficiently sen-
sitive or specific to be effective as diagnostic tools. In-
sufficient data are available in children to confirm the
accuracy of the recently approved H. pylori stool antigen
test. The urea breath test has the promise to provide
noninvasive and accurate diagnosis of H. pylori infec-
tion; but currently, there is insufficient evidence that it
can be used to reliably diagnose or exclude H. pyloriï
associated diseases.

WHEN IS TESTING INDICATED?

The primary goal of testing is to diagnose the cause of
clinical symptoms and not simply to detect the presence
of H. pylori infection. Testing is not helpful unless it will
alter the management of the disease.
A variety of invasive and noninvasive tests exist for

the detection of H. pylori infection, but their degree of
sensitivity and specificity vary, as do their suitability for
clinical use in children. Thus, there is potential for inap-
propriate testing or misuse of tests in children.
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Endoscopically Diagnosed or Radiographically
Definitive Peptic Ulcer

The causal relationship between H. pylori infection
and primary duodenal ulcers is compelling (37). There-
fore, it is recommended that testing for the presence ofH.
pylori infection be performed in children with endo-
scopically diagnosed or radiographically definitive duo-
denal ulcer. Although the data in children are less com-
plete, evidence from studies in adults (38) supports the
recommendation that testing for H. pylori also be per-
formed in subjects with a documented gastric ulcer.

Abdominal Pain Unrelated to Peptic Ulcers

Several lines of evidence, including serologic surveys,
endoscopic evaluations, and treatment trials indicate that
H. pylori is not a frequent cause of recurrent abdominal
pain in children. There have been six studies performed
in North America, Europe, and Australia, with 2715 chil-
dren evaluated by esophagogastroduodenoscopy and bi-
opsy, serology, or urea breath test (39ï44). Although 5%
to 17% of children with abdominal pain had evidence of
infection with H. pylori, 5% to 29% of children without
abdominal pain were also infected with H. pylori. There
are no convincing data to support routine testing of chil-
dren with recurrent abdominal pain (39ï45). Investiga-
tors have also looked for specific symptom patterns in H.
pyloriïinfected children, but none so far has been de-
tected (46ï50). Future studies are needed to determine
whether subsets of children with abdominal pain can be
identified in whom signs and symptoms are caused by H.
pylori infection. It is recommended that children with
recurrent abdominal pain, in the absence of documented
ulcer disease, not be tested for H. pylori infection.

Asymptomatic Children, Including Those at
Increased Risk of Acquiring H. pylori Infection

There are no compelling data to support routine testing
in asymptomatic children. Testing for H. pylori infection
is not recommended in children without clinical symp-
toms, including those residing in long-term care facili-
ties, children with short stature, and those at increased
risk of acquiring H. pylori infection. In addition, pur-
ported extraintestinal manifestations of H. pylori infec-
tion have not been demonstrated in a convincing fashion
(51). Accordingly, a test-and-treat approach is not rec-
ommended in these circumstances.

Family History of Gastric Cancer or Recurrent
Peptic Ulcer Disease

No currently available data support routine testing in
children with a positive family history of diseases related
to H. pylori infection (52). Epidemiologic evidence in-

dicates that there is a link between gastric cancers (both
adenocarcinoma and lymphoma) and H. pylori infection.
However, no studies have shown that H. pylori eradica-
tion during childhood prevents subsequent development
of gastric malignancies. Until evidence is available to
better define the role of H. pylori in a variety of gastric
cancers and the role of H. pylori eradication in disease
prevention, routine screening of children with a family
history of gastric cancer or recurrent peptic ulcer disease
is not recommended.

Histologic Evidence of Lymphoma

In the rare circumstance in which histopathologic evi-
dence of MALT lymphoma is documented in a child,
testing for H. pylori is recommended.

Follow-up of Therapy for H. pylori Infection

Testing to confirm eradication of infection and the
resolution of associated symptoms and disease sequelae
is advisable in selected children. Guidelines in adults
recommend testing after treatment of complicated peptic
ulcer (52), but studies in children are limited. As such,
few data are available on the effectiveness of therapy in
children, testing after treatment is recommended in those
with complicated peptic ulcer disease (i.e., bleeding, per-
foration, or obstruction) or lymphoma. For patients who
remain symptomatic, it is recommended that endoscopy
and biopsy be performed to evaluate for the persistence
of H. pylori-associated peptic ulcer disease. For patients
with an uncomplicated ulcer who are asymptomatic after
completion of eradication therapy, testing for persistence
of infection is not necessary. However, some physicians
advocate the use of urea breath testing in this clinical
setting.

WHEN IS TREATMENT OF H. PYLORI
INFECTION INDICATED?

Eradication therapy is recommended for children who
have both known active H. pylori infection and symp-
tomatic gastrointestinal disease. Known active H. pylori
infection is defined as identification of the organisms by
histopathologic examination or as a positive culture from
endoscopic gastric biopsy. Serology is not a reliable test
for active disease, because it may indicate past but not
current infection with H. pylori.
There are no randomized controlled trials in children

that determine the precise clinical settings in which
eradication therapy is indicated. Although additional
studies in children are needed (53), the available evi-
dence supports the following recommendations.
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Duodenal and Gastric Ulcers

Eradication treatment is recommended for children
who have a duodenal ulcer or gastric ulcer identified at
endoscopy and H. pylori documented by histopathology.
A prior history of duodenal or gastric ulcer disease is also
an indication for treatment if active H. pylori infection is
documented. If a definitive ulcer is present on contrast
radiography (e.g., an ulcer crater is present), eradication
therapy is indicated if either a noninvasive or invasive
test result is positive for H. pylori.

Lymphoma

The rare child with pathologic evidence of MALT
lymphoma and H. pylori infection should be treated with
eradication therapy. Further studies of pediatric patients
with lymphoma should be performed to monitor the re-
currence, progression, or remission of the tumor after
therapy.

Atrophic Gastritis With Intestinal Metaplasia

Eradication treatment is recommended for the rare
child who has pathologically proven atrophic gastritis
with intestinal metaplasia, according to the updated Syd-
ney classification of gastritis (54), plus coexisting H.
pylori infection. Because of the preneoplastic nature of
these pathologic changes, follow-up endoscopy is rec-
ommended to confirm that the H. pylori infection has
been eradicated and to ensure that there is no subsequent
progression of gastric mucosal disease.

Gastritis Without Peptic Ulcer Disease

The finding of H. pyloriïassociated gastritis in the
absence of peptic ulcer disease during diagnostic endos-
copy poses a dilemma for the endoscopist. The decision
to treat H. pyloriïassociated gastritis without duodenal or
gastric ulcer in this situation is subject to the judgment of
the clinician and deliberations with the patient and fam-
ily. Studies in adults on the effect of eradication treat-
ment on abdominal symptoms have produced conflicting
results (55ï58). There are no randomized controlled tri-
als in children. The long-term impact of the eradication
of H. pylori and the healing of gastritis on the subsequent
development of peptic ulcer disease, adenocarcinoma, or
lymphoma is uncertain. Although there is a small life-
time risk of development of peptic ulcer disease associ-
ated with H. pylori gastritis, there are no randomized
controlled trials demonstrating that eradication of H. py-
lori results in prevention of peptic ulcer disease. In ad-
dition, there are no data showing that eradication therapy
influences the long-term risk for development of gastric
cancers. Antibiotic treatment can result in adverse drug
reactions, promote antibiotic resistance, and increase the

cost of care. Therefore, the H. pylori Infection Guideline
Committee concludes that there is insufficient evidence
to support either initiating or withholding eradication
treatment in this situation.

Recurrent Abdominal Pain and
Asymptomatic Children

There is no compelling evidence, at the present time,
for treating children with H. pylori infection and either
nonulcer dyspepsia or functional recurrent abdominal
pain. There is also no convincing evidence currently
available that asymptomatic children who have a family
member with H. pylori infection, peptic ulcer, or gastric
cancer need treatment.

WHAT IS THE PREFERRED TREATMENT OF
H. PYLORI INFECTION IN CHILDREN?

The optimum treatment regimen for eradicating H. py-
lori in children has not been determined (59). Effective
therapy in adults is defined as successful eradication of
H. pylori infection in a minimum of 80% of treated sub-
jects (60). Although it appears that treatment options that
have been effective in adults will also be efficacious in
children, controlled studies in pediatric populations are
needed to confirm or refute this supposition. Unfortu-
nately, the limited data currently available in children are
open-label, case series and uncontrolled, anecdotal ob-
servations that do not meet the minimum criteria for
determining efficacy. In vitro sensitivity of H. pylori to a
specific drug does not guarantee that the bacterium will
be effectively eradicated from the human stomach.
Therefore, current treatment strategies to eradicate H.
pylori have been developed primarily by trial-and-error
methodology (61).
The single most important determinant of successful

eradication therapy is compliance with the prescribed
combination treatment regimen (62). There are well-
described treatment failures due to suboptimal compli-
ance. To enhance adherence to the treatment regimen,
the number of medications prescribed, the frequency of
administration, and the duration of therapy are best kept
to the minimum required for successful treatment.
It is recommended that initial treatment consist of

three medications, administered twice daily, for 1 to 2
weeks (63). Specifically, as shown in Table 3, three first-
line therapy options are recommended for use in children
and adolescents. For patients in whom initial treatment
has failed, two other options are recommended, includ-
ing one option with four medications. It is recommended
that monotherapy and two-drug regimens be avoided,
because they are ineffective and increase the likelihood
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of acquired antibiotic resistance (64). Primary antimicro-
bial resistance also can result in treatment failure even
when a three- or four-drug regimen is used. Resistance of
H. pylori to nitroimidazoles causes an increase in the rate
of treatment failures in regimens using metronidazole.
An increasing prevalence of resistance to clarithromycin,
documented in the past few years, particularly in Europe,
could eventually impair the therapeutic effectiveness of
this antibiotic in H. pylori treatment regimens. Results in
some studies suggest that prior therapy with a proton

pump inhibitor also reduces the effectiveness of eradica-
tion treatment protocols. Studies are needed to determine
the relative importance of these risk factors in pediatric
populations.
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Helping Children and Families Deal With Divorce and Separation

ABSTRACT. More than 1 million children each year
experience their parents’ divorce. For these children and
their parents, this process can be emotionally traumatic
from the beginning of parental disagreement and rancor,
through the divorce, and often for many years thereafter.
Pediatricians are encouraged to be aware of behavioral
changes in their patients that might be signals of family
dysfunction so they can help parents and children un-
derstand and deal more positively with the issue. Age-
appropriate explanation and counseling is important so
children realize that they are not the cause of, and cannot
be the cure for, the divorce. Pediatricians can offer fam-
ilies guidance in dealing with their children through the
troubled time as well as appropriate lists of reading
material and, if indicated, can refer them to professionals
with expertise in the emotional, social, and legal aspects
of divorce and its aftermath.

INTRODUCTION

Each year, more than 1 million children experi-
ence the divorce of their parents. In 1995, less
than 60% of US children were living with both

biologic parents, almost 25% were living with their
mother only, approximately 4% were living with
their father only, and the rest were living with step-
families, adoptive families, or foster families (includ-
ing other relatives). It is estimated that there are
500 000 new divorced fathers each year. Divorce
rates peaked in 1979–1981 at 5.3 per 1000 persons
and decreased by 1995 to 4.4 per 1000 persons. Ap-
proximately 50% of first marriages and 60% of sec-
ond marriages end in divorce.1,2

Divorce and separation may be solutions to a dis-
cordant marriage, and any decrease in intrafamily
hostility may be constructive; however, for many
children and their parents, tensions continue and the
entire divorce process is a long, searing experience.
Divorce is the termination of the family unit, and
thus, it is often characterized by painful losses.3 Ap-
proximately half of all children do not see their fa-
thers after divorce, and relatively few have spent a
night in their fathers’ homes in the past month.4

The divorce itself is usually not the first major
change in the affected child’s life. Parental conflict

before the separation often leads to internalizing and
externalizing behavior problems, even in preschool-
ers.5 Children’s sense of loss is ongoing and may
increase, especially on holidays, birthdays, and spe-
cial school events and when trying to integrate new
family relationships. Other losses for the child or
adolescent relate to changes in home, extended fam-
ily, school, playmates, financial status, and parental
work schedules.6,7

Up to half of children show a symptomatic re-
sponse during the first year after their parents di-
vorce. Risk factors for continuing childhood diffi-
culty include ongoing parental discord, maternal
depression, psychiatric disorders in either parent,
and poverty.5,7–10 Long-term follow-up studies in-
dicate that divorce may limit or delay children’s
capacity for intimacy and commitment as young
adults.11–13

CHILDREN�S REACTIONS
The clinical manifestations of divorce in children

depend on many variables, including the child’s age;
the predivorce level of the family’s psychosocial
functioning; the parents’ ability in the midst of their
own anger, loss, and discomfort to focus on their
child’s feelings and needs; and the child’s tempera-
ment and temperamental fit of parents with their
children.5,10,14,15

• Infants and children younger than 3 years may
reflect their caregivers’ distress, grief, and preoc-
cupation; they often show irritability, increased
crying, fearfulness, separation anxiety, sleep and
gastrointestinal problems, aggression, and devel-
opmental regression.8,14,16

• At 4 to 5 years of age, children often blame them-
selves for the breakup and parental unhappiness,
become more clingy, show externalizing behavior
(acting out), misperceive the events of the divorce
situation, fear that they will be abandoned, and
have more nightmares and fantasies.10,17

• School-aged children may be moody or preoccu-
pied; show more aggression, temper, and acting-
out behavior; seem uncomfortable with gender
identity; and feel rejected and deceived by the
absent parent. School performance may decrease,
and they may agonize about their divided loyal-
ties and feel that they should be punished.9,10,14,16

The recommendations in this report do not indicate an exclusive course of
treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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• Adolescents may feel decreased self-esteem and
may develop premature emotional autonomy to
deal with negative feelings about the divorce and
their deidealization of each parent. Their anger
and confusion often lead to relationship problems,
substance abuse, decreased school performance,
inappropriate sexual behavior, depression, and
aggressive and delinquent behavior.18–20

• At all ages, children frequently have psychoso-
matic symptoms as a response to anger, loss, grief,
feeling unloved, and other stressors. They may try
to play 1 parent against the other because they
need to feel in control and test rules and limits.
However, they are likely to feel guilty and respon-
sible for the separation and feel that they should
try to restore the marriage.

PARENTS’ REACTIONS
Parents also suffer detrimental effects from di-

vorce and manifest a variety of negative and uncom-
fortable reactions. Mothers are likely to react to daily
stressors as well as untoward major events; to con-
sume more alcohol; to use more mental health ser-
vices for depression, anxiety, or feelings of humilia-
tion; and to feel overwhelmed and less capable as
parents. Fathers often feel pushed away, are likely to
seem less accepting of their children, and also may
develop depression, anxiety, and substance abuse.
Grandparents as well often perceive a decreased
quality of relationship with their grandchildren, with
custody arrangements being more influential in de-
termining visiting schedules than is geographic dis-
tance.10,18,21–25

MODIFYING FACTORS
Although divorce may be associated with a variety

of negative reactions in all members of the family,
protective and risk factors have been identified. Pre-
divorce parental rancor, along with children’s mis-
understanding of the significant changes in their
lives and their feelings of guilt for the separation, are
likely to lead to greater emotional difficulties. Poor
education, poverty, and parents’ mental health prob-
lems may be more important negative factors than
the separation itself. Inconsistent discipline, the
child’s sense of vulnerability, and rejection by a par-
ent are likely to cause adjustment problems, partic-
ularly in children with difficult temperament traits,
such as low emotionality or high impulsivity. Factors
that lead to better outcomes include positive child
temperament and an optimistic view of the future,
consistent parental discipline, parental acceptance
and warmth, and maintenance of as normal a routine
as possible.5,8,10,17,18,24,26–29

THE PEDIATRICIAN�S ROLE

Prevention
Pediatricians may only be able to learn about di-

vorce or separation from the children’s behavioral
changes, family moves, and changes in family finan-
cial responsibility. Inquiring about family stressors,
including marital difficulties, can be a routine part of
the pediatric health supervision visit. When pediatri-

cians counsel the family regarding issues of child
development and behavior, areas of marital discord
or stress are often uncovered. Addressing these stres-
sors directly or referring for marital counseling is
appropriate and may preserve the marital relation-
ship. Pediatricians must consider their own attitudes
and ethical positions concerning divorce, especially
if they have experienced divorce in their own fami-
lies, and they must be as objective as possible in
counseling children and parents. If the marriage is to
end, early interventions can aim to decrease parental
hostility and assist the child and parents in coping
with family disruptions to come.

In cases of marital discord, the potential role of
pediatricians in the area of prevention cannot be
underestimated. The pediatrician faces 2 preventive
tasks: preserving the intact family when appropriate
or decreasing morbidity related to separations that
occur.

Anticipatory Guidance
The pediatrician can assess the child’s reactions,

the parents’ reactions and levels of hostility, their
abilities to meet the child’s physical and emotional
needs, their support systems, and any indication of
parental mental illness.30,31

Understanding the child’s experience of divorce is
essential if the pediatrician is to advise the family.
The works of several authors can be particularly
helpful.17,20,32–35 Wallerstein36 correctly notes that
the family divorce is a process, not simply a single
event. Consequently, a child’s adjustment occurs in
stages.

The event of acute parental separation, which pre-
cedes the legal divorce by months or years, is typi-
cally the time of highest vulnerability for the child.
Parental distress is high. One parent is absent and
often temporarily lost to the child. The custodial
parent may find parenting responsibilities more dif-
ficult because of his or her own distress. At a time
when children’s needs are increased, parents are at
an emotional disadvantage and are often less able to
address the needs of their children.

Decreasing school performance, behavioral diffi-
culties, social withdrawal, and somatic complaints
are common reactions of children and accompani-
ments of divorce that require intervention. Profound
sadness is typical, and depression is not uncommon.

A parent conference at this stage might be sched-
uled. The pediatrician can meet with the parents
together ideally, or separately if necessary, to assess
the current situation, assist in future planning for the
children’s needs, and reestablish an ongoing, work-
ing doctor-patient relationship with each parent. If
one parent is not able or willing to confer with the
pediatrician, the conference must be with the custo-
dial parent. The pediatrician may offer the noncus-
todial parent an opportunity to discuss the separa-
tion as it affects the child. It is important that the
pediatrician understand and respect possible indi-
vidual parent preferences for a man or woman as the
counselor, whether the counselor is the pediatrician
or an expert to whom the pediatrician refers the
family.
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The discussion can begin by inquiring how each
member of the family is doing at this time of family
stress. Do both parents have adequate support sys-
tems, such as extended family, clergy, or a personal
physician to help meet their own physical and emo-
tional needs? Are there supports that can help par-
ents in their parenting roles? What is the apparent
emotional reaction of the children? It may be helpful
to interpret these reactions to the parents on the basis
of the child’s developmental level and perspective.

Pediatricians can help parents understand their
children’s reactions and encourage them to discuss
the divorce process with their children. Parents can
be helped to answer the children’s questions hon-
estly at their level of understanding. The children’s
routines of school, extracurricular activities, contact
with family and friends, discipline, and responsibil-
ities should remain as normal as possible. Children
should be given permission for their feelings and
opportunities to express them. They must under-
stand that they did not cause the divorce and cannot
bring the parents back together. Hopefully, they can
be told that each parent will continue to love and
care for them. The pediatrician can offer families
pertinent written material on divorce directed at par-
ents and children (see reading lists at the end of this
report).

Custody options can be discussed, and the par-
ents’ plan may be explored. It is often helpful to
remind parents that they together know better than
anyone else their children’s needs after divorce and
that their knowledge of their own children makes
them remarkably more qualified than outsiders, in-
cluding those in the legal system, to develop a good
plan. When consensus cannot be reached or dis-
agreement exists, methods of conflict resolution can
be discussed. The pediatrician must insist on being
the child’s advocate and not take the side of either
parent. However, if living with either parent seems
to present a risk of abuse or neglect for the child, the
pediatrician must contact child protective services
and possibly seek advice from his or her own attor-
ney. Seductive behavior by a parent toward the pe-
diatrician can be rebuffed politely but firmly. Cus-
tody arrangements should be planned always with
the children’s best interests in mind. Legal custody
and parental rights and responsibilities can vary in
their physical and legal arrangements from sole
1-parent custody, to various forms of shared arrange-
ments, to equal or joint custody.35 Varying statutory
requirements exist to protect the interests of children.
The reader is referred to the American Academy of
Pediatrics statement “The Child in Court.”37

More important for the child’s mental health than
the type of custody is the quality of parenting that
the child receives through the divorce and postdi-
vorce periods as well as the child’s own resilience.
Regardless of the type of custody arrangement, it is
important that the pediatrician be given a copy of the
divorce decree or be informed in writing by both
parents of who is responsible for informed consent,
who is to pay for the child’s health care, and with
whom the pediatrician may discuss health informa-
tion about the child. If the noncustodial parent has

visiting rights, it is important that immunization and
other pertinent health records be given to both par-
ents in case of an emergency or urgent situation.
Parents should inform the child’s school of the
change in the family structure, request that report
cards be sent to both parents, and identify which
parent has authority to grant permission for the
child’s school-related activities.

Long-term Follow-up
Although many children have long-lasting emo-

tional and adjustment problems associated with their
parents’ divorce, most adjust and function well over
time, particularly those who have supportive rela-
tionships and a positive temperament and receive
professional counseling.2,20,32–34 Pediatricians must
recognize that a divorce is a process and not an
event; substantive periods of change during the pro-
cess can demand new adjustments on the part of
children. Although the legal divorce is an important
event for parents, it may be an insignificant event to
a younger child who knows little of the legal process
or a very significant event for the older child who
experiences further proof that his parents will not
reconcile. Among troublesome issues for children
may be the parents’ dating and sexual activities.
Parental discretion and truthfulness are important
for the maintenance of respect for the parents. Step-
families introduce another adjustment challenge for
children and their parents.

As children develop and mature, their emotions,
behaviors and needs with regard to the divorce are
likely to change. A custody arrangement that made
sense for a younger child may need adjustment for a
preadolescent or adolescent. In addition, Waller-
stein36 describes the “sleeper effect” on some early
adolescents. With their advancing maturity, awaken-
ing sexuality, and important steps toward their own
adulthood, their parents’ divorce is reinterpreted
and requires rediscussion and readjustment. Many
behavioral and emotional reactions from the separa-
tion can be reawakened at times of subsequent loss,
at anniversaries, with the child’s advancing maturity,
and with the need to adjust to new and different
family structures.36 Ideally, the pediatrician will be
able to maintain a professional relationship with
both parents so as to continue to help them care for
their children in a comfortable and positive manner.

ADVICE FOR ASSISTING CHILDREN AND
FAMILIES

• Be alert to warning signs of dysfunctional mar-
riage and impending separation.

• Discuss family functioning in anticipatory guid-
ance and offer advice pertinent to divorce as ap-
propriate.

• Always be the child’s advocate, offering support
and age-appropriate advice to the child and par-
ents regarding reactions to divorce, especially
guilt, anger, sadness, and perceived loss of love.

• Try to maintain positive relationships with both
parents rather than taking sides. If there is evi-
dence of an abusive situation, referral to child
protective services is indicated.
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• Encourage open discussion about separation and
divorce with and between parents, emphasizing
ways to deal with children’s reactions and identi-
fying appropriate reading materials.

• Refer families to mental health resources with ex-
pertise in divorce if necessary.

• Become familiar with the Diagnostic and Statistical
Manual for Primary Care (DSM-PC) Child and Ado-
lescent Version38 and review the diagnostic criteria
carefully so that a specific and appropriate diag-
nosis is used when helping children and families
deal with separation and divorce (Appendix 1).
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Appendix 1. Reimbursement and DSM-PC Diagnoses
Related to Family Divorce

The Diagnostic and Statistical Manual for Primary Care (DSM-PC)
Child and Adolescent Version38 provides diagnoses appropriate to
the management of family divorce in pediatric practice. The

DSM-PC defines diagnoses regarding specific problems of the
child as well as situations that impact the child’s health and
well-being. The DSM-PC diagnostic codes are consistent with
codes found in the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV). All DSM-PC codes conform to
the coding of the International Classification of Diseases, Ninth Revi-
sion (ICD-9).

The situational diagnosis code for family divorce is v61.0. Ad-
ditional situations may also be managed within the context of the
pediatric encounter with the child and can be specifically coded,
such as marital discord (v61.1) or domestic violence (v62.8).

Multiple diagnoses for children impacted by family divorce can
be found in DSM-PC. Clinicians are encouraged to review the
diagnostic criteria carefully so that a specific and appropriate
diagnosis is used.

If the child’s difficulty appears to be acutely related to issues of
adjustment and the adjustment to stress is marked by specific
symptoms, various adjustment disorders might be considered
appropriate diagnoses, including the following:

• Adjustment disorder with depressed mood (309.0);
• Adjustment disorder with anxiety (309.24);
• Adjustment disorder with mixed anxiety and depressed mood

(309.28); and
• Adjustment disorder with disturbance of conduct (309.3).

Newly occurring symptoms suggestive of attention-deficit/
hyperactivity disorder at the time of parental separation might,
with time and further evaluation, more properly be diagnosed as
adjustment disorder with anxiety.

Many children will endure their family change with varying
levels of sadness. Some will meet the diagnostic criteria for de-
pression, depressive disorder (NOS 311.0), or major depressive
disorder (296.12 � or 293.3 �). The DSM-PC also defines a “sad-
ness variation” (v65.45) or “sadness problem” (v40.3).

Appropriate current procedural terminology codes to bill for
work performed with children with these diagnoses might be
99213–5 (expanded, detailed, or complex problem). These codes
are time sensitive. Note that these codes may be used whether or
not the patient is present; thus, they can be used for time spent
speaking with parents alone. Telephone case management codes
(99371–3) and preventive counseling codes (99401–4) may also be
appropriate procedure codes, although many primary care prac-
titioners report difficulty in obtaining reimbursement for these
services from third-party payers.

Appropriate diagnostic and procedure coding as well as doc-
umentation are essential to reimbursement for the important ad-
ditional services that primary care and specialty pediatricians
provide to children and families in the context of family divorce.
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Major research advances have been made in diabetes management and control
during the past decade.  Several landmark research studies have proved 

conclusively that aggressive treatment to lower blood glucose (sugar) levels can help
prevent or delay diabetes-related complications affecting the eyes, kidneys, nerves, and
cardiovascular system.   In addition, advances in medical research and technology have
produced an array of treatment and management tools that have made it easier for
people with diabetes to check their blood glucose levels and to control them.

For young people with diabetes, these advances mean a brighter and healthier
future.  Blood glucose levels that are well managed have the potential to help young
people not only to stave off the long-term complications of diabetes but also to feel
better and to be happier and more productive at school and at play.  Accordingly,
students with diabetes need a supportive environment to help them take care of their
diabetes throughout the school day and at school-sponsored activities.  

The National Diabetes Education Program (NDEP) developed this guide to educate
and inform school personnel about diabetes, how it is managed, and how each member
of the school staff can help meet the needs of students with the disease.  School 
principals, administrators, nurses, teachers, coaches, bus drivers, health care, and lunch-
room staff all play a role in making the school experience safe and sound for students
with diabetes.  

The NDEP convened an expert panel comprised of health care professionals,
federal agency staff, and representatives from key diabetes, pediatric medicine, and
educational organizations to develop this comprehensive guide and to help disseminate
it throughout the country.  

We hope that schools will take advantage of the important information contained in
this guide, share it with school staff, parents, and students, and use it to ensure that all
students with diabetes are educated in a medically safe environment and have the same
access to educational opportunities as their peers.

Sincerely,

James R. Gavin III, M.D., Ph.D.
Chair, National Diabetes Education Program  
May 2003
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More than 17 million Americans have diabetes. In your
work with children and youth in the school setting, it is
likely that you already have, or will have, a student with

diabetes in your care.  Diabetes is one of the most common chronic
diseases in school-aged children, affecting about 151,000 young
people in the United States, or about 1 in every 400 to 500 young
people under 20 years of age.  Each year, more than 13,000 youths
are diagnosed with type 1 diabetes.  In addition, health care
providers are finding more and more children and teens with type 2
diabetes, even though the disease is usually diagnosed in adults
over age 40.  

Diabetes is a serious chronic disease that impairs the bodyôs
ability to use food for energy.  It is the sixth-leading cause of death
by disease in the United States.  Long-term complications include
heart disease, stroke, blindness, kidney disease, and amputation of
the foot or leg.  Although there is no cure, the disease can be
managed and complications delayed or prevented.

Diabetes must be managed 24 hours a day, 7 days a week.
For students with type 1 diabetes, and for some with type 2
diabetes, that means careful monitoring of their blood glucose
(sugar) levels throughout the school day and administering multiple
doses of insulin therapyðnow prescribed for most young people
with diabetes.  As a result, the school health team, which includes
the school nurse, teachers, office personnel, and other school staff
members, plays an important role in helping students manage their
diabetes. 

Effective diabetes management is crucial
for the immediate safety of students with diabetes
for the long-term health of students with diabetes
to ensure that students with diabetes are ready to learn and to
participate fully in school activities and
to minimize the possibility that diabetes-related emergencies
will disrupt classroom activities.
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The purpose of this guide is to educate school personnel about
diabetes and to share a set of practices that enable schools to ensure
a safe learning environment for students with diabetes, particularly
the student who uses insulin to control the disease (all students with
type 1 and some with type 2 diabetes).  The team approach to
school-based diabetes management presented in this guide
builds on what schools already are doing for children with
other chronic diseases. Current practices and use of existing
resources have been adapted for the student with diabetes.  

The practices shared in this guide are not necessarily required
by the federal laws enforced by the U.S. Department of Education
for each student with diabetes.  This guide can be used, however,
in determining how to address the needs of students with diabetes.
The individual situation of any particular student with diabetes 
will affect what is legally required for that particular student.
Additionally, the guide does not address state and local laws, as the
requirements of these laws may vary from state to state and school
district to school district.  This guide should be used in conjunction
with federal as well as state and local laws.

At its core, effective school-based diabetes management
requires two things:

All school staff members who have responsibility for a
student with diabetes should receive training that provides
a basic understanding of the disease and the studentôs needs,
how to identify medical emergencies, and which school staff
members to contact with questions in case of an emergency.
A small group of school staff members should receive 
training from a qualified health care professional such as 
a physician or a nurse in student-specific routine and 
emergency care so that a staff member is always available for
younger or less-experienced students who require assistance
with their diabetes management (e.g., administering insulin,
checking their blood glucose, or choosing an appropriate
snack) and for all students with diabetes in case of an emer-
gency.  This group may be comprised of the school nurse and
other school staff who are not health care professionals.  The
non-medical personnel are called ñtrained diabetes personnelò
in this guide.  Other terminology may be used in your school.
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Organized in four sections, the guide includes background
information and tools for school personnel to help students manage
diabetes effectively.     

Section 1, Diabetes Primer for School Personnel, provides
overview information about diabetes, describes how the disease is
managed, and reviews the components for planning and imple-
menting effective diabetes management in school.  The Primer
should be copied and distributed to all school personnel who
may be responsible for the safety of students with diabetes.
School nurses are the likely leaders in distributing this information
and providing the background and education that other school
personnel will need.  This leadership may vary, however, from one
school system to another because of state laws, staffing levels, and
other considerations.

Section 2, Actions for School Personnel, Parents, and
Students, lays out the roles and responsibilities of individual
school personnel, parents, and students.  The pages in this section
should be copied and distributed to school staff members,
parents, and students with diabetes so that they understand their
respective roles in diabetes management.

Section 3, Tools for Effective Diabetes Management,
contains two important tools for helping schools implement 
effective diabetes management, a sample Diabetes Medical
Management Plan and a sample Quick Reference Emergency Plan
for a student with diabetes.  The Quick Reference Emergency
Plan should be distributed to all personnel who have 
responsibility for the student with diabetes during the school day
and during school-sponsored activities.

Section 4, School Responsibilities Under Law, was devel-
oped by the U.S. Department of Education.  This section provides
an overview of federal laws that address schoolsô responsibilities to
students with diabetes, including confidentiality requirements.  In
applying the laws, schools must consider each student on an 
individualized basis; what is appropriate for one student may not 
be appropriate for another student. 
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The Appendices contain additional resources and 
information for diabetes management in the school setting.  The
Resources section lists government, professional, and voluntary
organizations that can be contacted for more information about
diabetes and youth.  The Glossary provides additional explanations
of the medical and technical terms used in this guide.  The
American Diabetes Associationôs position statement on ñCare
for Children with Diabetes in the School and Day Care Settingò
lays out the diabetes medical communityôs recommendations that
are the basis for this guide.  

School personnel are encouraged to visit the National
Diabetes Education Programôs website, www.ndep.nih.gov, to
download a comprehensive online resource directory on Diabetes
in Children and Adolescents.    
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S
?What is  d iabetes?

Diabetes is a chronic disease in which the body does not
make or properly use insulin, a hormone needed to convert
sugar, starches, and other food into energy. People with diabetes
have increased blood glucose (sugar) levels because they lack
insulin, have insufficient insulin, or are resistant to insulinôs effects.
High levels of glucose build up in the blood and spill into the urine;
as a result, the body loses its main source of fuel.

When insulin is no longer made, it must be obtained from
another sourceðinsulin shots or an insulin pump.  When the body
does not use insulin properly, oral medications may be taken
instead of, or in addition to, insulin shots.  Neither insulin nor
other medications, however, are cures for diabetes: they only
help control the disease.

Taking care of diabetes is important.  If not treated, diabetes
can lead to serious health problems.  The disease can affect the
blood vessels, eyes, kidneys, nerves, gums, and teeth, and it is the
leading cause of adult blindness, lower limb amputations, and
kidney failure.  People with diabetes also have a higher risk of heart
disease and stroke.  Some of these problems can occur in teens and
young adults who develop diabetes during childhood.  The good
news is that research shows that these problems can be greatly
reduced or delayed by keeping blood glucose levels near normal.

6 Helping the Student with Diabetes Succeed

Taking care 
of diabetes 

is important.  
If not treated,

diabetes 
can lead to

serious health
problems.

for chool 
Personnel

Diabetes PrimerSection 1



Diabetes PrimerSection 1

What are the types of diabetes?

There are two main types of diabetes: type 1 and type 2 are
described below.  A third typeðgestational diabetesðoccurs only
during pregnancy and ends after delivery.  Women who have had
gestational diabetes, however, are more likely to develop type 2
diabetes later in life.  

Type 1 Diabetes
Type 1 diabetes is a disease of the immune system, the bodyôs

system for fighting infection.  In people with type 1 diabetes, the
immune system attacks the beta cells (the insulin-producing cells of
the pancreas) and destroys them.  Because the pancreas can no
longer produce insulin, people with type 1 diabetes need to take
insulin daily to live.  Type 1 diabetes can occur at any age, but it
occurs most often in children and young adults.

Symptoms. The symptoms of type 1 diabetes usually develop
over a short period of time.  They include increased thirst and
urination, constant hunger, weight loss, and blurred vision.
Affected children also may feel very tired all the time.  If not
diagnosed and treated with insulin, the child with type 1
diabetes can lapse into a life-threatening condition known as
diabetic ketoacidosis (KEY-toe-asi-DOE-sis), or DKA.
Risk factors. Although scientists have made much progress in
predicting who is at risk for type 1 diabetes, they do not yet
know what triggers the immune systemôs attack on beta cells.

They believe that type 1 diabetes is due to a
combination of genetic and environmental

factors.  Researchers are working to
identify these factors and to stop the
autoimmune process that leads to
type 1 diabetes.
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Type 2 Diabetes
The first step in the development of type 2 diabetes is often a

problem with the bodyôs response to insulin, or insulin resistance.
For reasons scientists do not completely understand, the body
cannot use its insulin very well.  This means that the body needs
increasing amounts of insulin to control blood glucose.  The
pancreas tries to make more insulin, but after several years, insulin
production may drop off.

Type 2 diabetes used to be found mainly in overweight adults
ages 40 or older.  Now, as more children and adolescents in the
United States become overweight and inactive, type 2 diabetes
occurs more often in young people.  To control their diabetes,
children with type 2 diabetes may need to take oral medication,
insulin, or both.

Symptoms. Type 2 diabetes develops slowly in some children,
but quickly in others.  Symptoms may be similar to those of 
type 1 diabetes.  A child or teen can feel very tired, thirsty, or
nauseated and have to urinate often.  Other symptoms include
rapid weight loss, blurred vision, frequent infections, yeast infec-
tions, and slow healing of wounds or sores.  High blood pressure
may be a sign of insulin resistance.  In addition, physical signs of
insulin resistance, such as acanthosis nigricans (A-can-tho-sis
NIG-reh-cans), may appear; here the skin around the neck or in
the armpits or groin appears dark, thick, and velvety.  
On the other hand, some children or adolescents with type 2 

diabetes show no symptoms at all when they are diagnosed.  
For that reason, it is important for parents and caregivers to talk
to their health care providers about screening children or teens at
high risk for diabetes.
Risk factors. Being overweight and having a family member
who has type 2 diabetes are the key risk factors for type 2
diabetes.  In addition, type 2 diabetes is more common in
certain racial or ethnic groups, such as African Americans,
Hispanic/Latino Americans, American Indians, and some Asian
Americans and Pacific Islander Americans.  For children and
teens at risk, health care providers can encourage, support, and
educate the entire family to make lifestyle changes that may
delayðor preventðthe onset of type 2 diabetes.  Such changes
may include reaching a healthy weight and then maintaining it
and engaging in regular physical activity.
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What is  effective diabetes management?

The goal of effective diabetes management is to control
blood glucose levels by keeping them within a target range that
is determined for each child. Optimal blood glucose control
helps to promote normal growth and development and allows for
optimal learning.  Effective diabetes management is needed to
prevent the immediate dangers of blood glucose levels that are too
high or too low.  As noted earlier, research has shown that main-
taining blood glucose levels within the target range can prevent or
delay the long-term complications of diabetes, such as heart attack,
stroke, blindness, kidney failure, nerve disease, and amputations of
the foot or leg.

The key to optimal blood glucose control is to carefully balance
food, exercise, and insulin or medication.  As a general rule, food
makes blood glucose levels go up, and exercise and insulin make
blood glucose levels go down.  Several other factors, such as
growth and puberty, mental stress, illness, or injury also can affect
blood glucose levels. 

With all of these factors coming into play, main-
taining good blood glucose control is a constant
juggling actð24 hours a day, 7 days a week.

Students with diabetes must check (or test) their blood
glucose levels throughout the day by using a blood
glucose meter.  The meter gives a reading of the
level of glucose in the blood at the time it is
being checked.  If blood glucose levels are too
low (hypoglycemia) or too high (hyper-
glycemia), students can then take corrective
action, such as eating, modifying their
activity level, or administering insulin.
Low blood glucose levels, which can be 
life-threatening, present the greatest
immediate danger to people with diabetes
(see hypoglycemia, pages 17ï19).

Many students will be able to handle all or
almost all of their diabetes care by themselves.
Others, because of age, developmental level, or 
inexperience, will need help from school staff. 
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The school nurse is the most appropriate person in the school
setting to provide care for a student with diabetes.  Many schools,
however, do not have a full-time nurse, and sometimes a single
nurse must cover a large number of schools.  Moreover, even when
a nurse is assigned to a school full time, this staff member may not
always be available during the school day, during extracurricular
activities, or on field trips.  Yet, because diabetes management is
needed 24 hours a day, 7 days a weekðand diabetes emergencies
can happen at any timeðschool personnel should be prepared to
provide diabetes care at school and at all school-sponsored activi-
ties in which a student with diabetes participates.  In this case, the
school nurse or another qualified health professional should be
involved with training of appropriate staff and providing profes-
sional supervision and consultation regarding routine and
emergency care of the student.  

All students with diabetes will need help with 
emergency medical care. 

Effective school-based diabetes management requires two
things:
1. All school staff members who have responsibility for

students with diabetes should receive training that provides
a basic understanding of the disease and the studentsô needs,
how to identify medical emergencies, and whom to contact in
case of an emergency.

2. A few school staff members should receive training from a
qualified health care professional in student-specific routine
and emergency diabetes care tasks so that at least one staff
member is always available for younger, less experienced students
and for any student with diabetes in case of an emergency.
The diabetes medical community has found that nonmedical

personnel (called ñtrained diabetes personnelò in this guide) can
be trained and supervised to safely provide and assist with
diabetes care tasks in the school setting, including blood glucose
monitoring, insulin and glucagon administration, and urine
ketone testing.  These nonmedical school staff members should
be trained and monitored by the school nurse or a qualified
health professional.  Assignment of diabetes care tasks must take
into account state laws that may be relevant in determining what
tasks may be performed by nonmedical personnel.
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?How can a school plan and implement 
effective diabetes management?

Collaboration, cooperation, and planning are key elements in
developing and implementing successful diabetes management at
school.  As is true for children with other chronic diseases,
students with diabetes are more likely to succeed in school
when students, parents, school nurses, principals, teachers,
other school personnel, and the studentôs health care providers
(or personal health care team) work together to ensure effective
diabetes management. Your school probably has similar plans
and systems in place for children with other health considerations.

To work collaboratively, a school health team should be 
assembled that includes people who are knowledgeable about
diabetes, the school environment, and federal and state education
and nursing laws.  Team members could include the student,
parents/guardian, the school nurse and other health personnel,
administrators, the principal, the studentôs teacher(s) and guidance
counselor, and other relevant staff. 

The school health team works together to implement the
Diabetes Medical Management Plan (see pages 49-52) devel-
oped by the studentôs personal health care team and family.
The team decides who needs to receive appropriate medical infor-
mation about the child, who will be the trained diabetes personnel
and who will monitor them, and what tasks will be delegated.  In
addition, the school health team should be part of the group that
develops and implements the studentôs Section 504 Plan,
Individualized Education Program (IEP), or other education plan
that addresses the studentôs developmental and educational needs
so that diabetes can be managed safely and effectively in school.  

Three federal laws address the schoolôs responsibilities to help
students with diabetes:

Section 504 of the Rehabilitation Act of 1973 (Section 504)
Americans with Disabilities Act of 1990 (ADA)
Individuals with Disabilities Education Act (IDEA)

These federal laws provide a framework for planning and
implementing effective diabetes management in the school
setting.   School administrators and nursing personnel also
should determine whether there are applicable state and local
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laws that should be factored into helping the student with
diabetes (see pages 14ï15 and Section 4 for additional 
information on these federal laws).

Written plans outlining each studentôs diabetes management
help students, their families, school staff, and the studentôs health
care providers know what is expected of them.  These expectations
should be laid out in writing in the following documents:

Diabetes Medical Management Plan, developed by the
studentôs personal health care team and family, contains the
prescribed diabetes health care regimen, tailored for each
student.  
Quick Reference Emergency Plan, based on the 
information provided in the studentôs Diabetes Medical
Management Plan, describes how to recognize hypoglycemia
and hyperglycemia and what to do as soon as signs or 
symptoms of these conditions are observed.
Education plans, such as the Section 504 Plan or
Individualized Education Program (IEP), explain what
accommodations, education aids, and services are needed for
each student with diabetes. 
Other documents may be generated when a school nurse
is involved, such as a nursing care plan and instructions to staff
(see page 36).

Diabetes Medical Management Plan
The Diabetes Medical Management Plan describes the diabetes

care regimen developed by the studentôs personal health care team
and family and should be signed by the studentôs physician or other
member of the health care team (see Section 3 for a sample plan).
Although this guide uses the term ñDiabetes Medical Management
Plan,ò school districts may use other terms for this document.
While this plan is not required by Section 504, the ADA, or the
IDEA, the information in it can be useful in addressing the require-
ments of these federal laws. 

Information in the Diabetes Medical Management Plan may
include the following:

Date of diagnosis
Current health status
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Emergency contact information
Studentôs willingness and ability to perform self-management
tasks at school
List of diabetes equipment and supplies
Specific medical orders

Blood glucose monitoring
Insulin, glucagon, and other medications to be given at 
school
Meal and snack plan
Exercise requirements
Additional monitoring

Typical signs, symptoms, and prescribed treatment for 
hypoglycemia
Typical signs, symptoms, and prescribed treatment for 
hyperglycemia

The Diabetes Medical Management Plan should be reviewed
and updated each school year or upon a change in the studentôs
prescribed regimen, level of self-management, school circum-
stances (e.g., a change in schedule), or at the request of the student
or parents/guardian.  Information from this plan is used by the
school nurse to develop the studentôs nursing care plan and may be
incorporated into the 504, IEP, or other education plan.

Quick Reference Emergency Plan
The Quick Reference Emergency Plan is based on the informa-

tion provided in the studentôs Diabetes Medical Management Plan;
the school nurse will usually coordinate its development.  The plan
summarizes how to recognize and treat hypoglycemia and hyper-
glycemia and should be distributed to all personnel who have
responsibility for students with diabetes (see Section 3 for a sample
plan).  Although this guide uses ñQuick Reference Emergency
Plan,ò school districts might use other names.
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Education Plans
The school health team, including the student and parents/

guardian, must agree on how the Diabetes Medical Management
Plan will be implemented and what medical accommodations,
educational aids, and services may be needed for the student.  This
information might be included in a Section 504 Plan, an IEP, or
other education plan.  

A ñ504 Planò is the commonly used term for a plan of services
developed under Section 504 of the Rehabilitation Act.  An IEP is
required for students who receive special education and related
services under the Individuals with Disabilities Education Act
(IDEA).  The information in the Diabetes Medical Management
Plan can be used in developing either a Section 504 Plan or an IEP,
but should not be a substitute for these plans.   

The 504 Plan, IEP, or other education plan lays out
what medical accommodations, educational aids,
and services the student may need.

Each student with diabetes has different needs, but the 
education-related plans developed for such students are likely to
address the following common elements:

Where and when blood glucose monitoring and treatment will
take place
Identity of trained diabetes personnel who are trained to conduct
blood glucose checking, insulin and glucagon administration,
and treatment of hypoglycemia and hyperglycemia
Location of the studentôs diabetes management supplies
Free access to the restroom and water fountain
Nutritional needs, including provisions for meals and snacks
Full participation in all school-sponsored activities and field
trips, with coverage provided by trained diabetes personnel
Alternative times for academic exams if the student is experi-
encing hypoglycemia or hyperglycemia
Permission for absences, without penalty, for doctorsô appoint-
ments and diabetes-related illness
Maintenance of confidentiality and the studentôs right to privacy
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It is strongly recommended that this information be agreed upon
before each school year begins (or upon diagnosis of diabetes) and
that it be written down and signed by a representative of the school
and the parents/guardian.  This assures that school staff members,
parents, and students know their responsibilities.  Parents must be
notified in a timely manner of any proposed changes in the provi-
sion of services and be included in related discussions. 

This approach to planning and implementing effective diabetes
management in school can promote a better understanding of
schoolsô responsibilities and can prepare staff members to act in the
best interest of students with diabetes.

What are the elements of effective 
diabetes management in school?

Diabetes management means monitoring or checking blood
glucose levels throughout the day, following an individualized meal
plan, getting regular physical activity, and administering insulin
and/or medications to help keep blood glucose levels in the target
range and to help prevent the onset of hypoglycemia or hyper-
glycemia.  Additional elements of diabetes management in school
include planning for events outside the usual school day, planning
for appropriate disposal of materials that come in contact with
blood, and dealing with the emotional and social aspects of living
with diabetes.  

Monitoring Blood Glucose
One of the most important parts of diabetes management is 

regular monitoring or checking of blood glucose levels.  Monitoring
involves pricking the skin with a lancet at the fingertip, forearm, or
other test site to obtain a drop of blood and placing the drop on a
special test strip that is inserted in a glucose meter.  The meter gives
the current blood glucose level. 

Physicians generally recommend that students check their
blood glucose during the school day, usually before eating snacks
or lunch, before physical activity, or when there are symptoms of
hypoglycemia or hyperglycemia.  In young children, symptoms
may be subtle; blood glucose should be checked whenever 
symptoms are suspected.  Many students can check their own
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blood glucose level; others will need supervision; and others will
need to have this task performed by a school nurse or trained
diabetes personnel.

It is extremely important for students to be able to check their
blood glucose levels and respond to levels that are too high or too
low as quickly as possible.  Accordingly, if recommended by the
studentôs physician, it is medically preferable to permit students 
to check their blood glucose level and respond to the results in
the classroom, at any other campus location, or at any school
activity. Taking immediate action is important so that the symptoms
donôt get worse and the student doesnôt miss time in the classroom.

Blood glucose monitoring does not present a danger to other
students or staff members when there is a plan for proper disposal
of lancets and other materials that come into contact with blood.
The family and the school should agree on the plan, which should
be consistent with standard Universal Precautions and local waste-
disposal laws.  Disposal may be in a container kept at school or in
the studentôs personal container, a heavy-duty plastic or metal
container with a tight-fitting lid.  Check with the studentôs personal
health care team about health and safety requirements in your area.

Advantages of Checking Blood Glucose Levels 
Any Time and Any Place

The student can achieve better blood glucose control to prevent
long-term complications of high blood glucose and acute
complications of high and low blood glucose. 
It is safer for students because less time is lost between recog-
nizing symptoms, confirming low blood glucose, and obtaining
treatment with a fast-acting sugar source followed by a snack
or meal.
The student gains independence in diabetes management when
the blood glucose meter is easily accessible and checks can be
conducted as needed.
The student experiences less stigma as blood glucose monitor-
ing loses its mystery when handled as a regular occurrence.
The student spends less time out of class.
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Understanding Hypoglycemia 
(Low Blood Glucose)

Hypoglycemia, also called ñlow blood glucoseò or ñlow blood
sugar,ò is one of the most frequent complications of diabetes and
can happen very suddenly.  Hypoglycemia occurs when a studentôs
blood glucose level falls too low, usually as a result of administer-
ing too much insulin, skipping or delaying meals or snacks, not
eating enough food as prescribed in the meal plan, exercising too
long or too intensely, or a combination of two or more of these
factors.  It is more likely to occur before lunch, at the end of the
school day, or during or after physical education classes.   

Hypoglycemia, which often cannot be prevented, is
the greatest immediate danger to students with
diabetes.

Hypoglycemia usually can be treated easily and effectively.  If
it is not treated promptly, however, hypoglycemia can lead to
unconsciousness and convulsions and can be life threatening.  Early
recognition of its symptoms and prompt treatment, in accordance
with the studentôs Diabetes Medical Management Plan, are 
necessary for preventing severe symptoms that may place the
student in danger.  This information, contained in the Quick
Reference Emergency Plan, should be provided to all school
personnel who have responsibility for the student with diabetes 
(see sample plan on page 53).  

Hypoglycemia is not always completely preventable, and not
all students, especially young children, will recognize its symptoms
with every episode.  Therefore, school personnel should be familiar
with the symptoms and treatment so that an urgent problem can be
handled appropriately. 

Hypoglycemia can impair thinking abilities and sometimes can
be mistaken for misbehavior.  If a student has a sudden change in
behavior, becomes lethargic, combative, or unconscious, or is having
a seizure or convulsion, presume that the student has hypoglycemia.
Treat the situation as a hypoglycemic emergency and check the
studentôs blood glucose level immediately.  If a blood glucose meter
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is not available in the immediate area, or if the blood glucose level is
otherwise unknown, treat the student for hypoglycemia. 

The student should never be left alone or sent
anywhere alone when experiencing hypoglycemia.

As soon as symptoms of hypoglycemia are observed, give the
student a quick-acting sugar product equivalent to 15 grams of
carbohydrate, as specified in the Quick Reference Emergency Plan.
This may include: 3 or 4 glucose tablets, 3 teaspoons (or three-
fourths of a tube) of glucose gel, 4 ounces of juice, or 6 ounces
(half a can) of non-diet soda.  Recheck the studentôs blood glucose
level 10 to 15 minutes after treatment.  Repeat treatment if the
blood glucose level still falls below the studentôs target range.

Severe hypoglycemia is rare at school and generally can be
prevented with prompt treatment when the early signs of low blood
glucose are recognized.  When hypoglycemia is severe, the school
nurse or trained diabetes personnel must respond immediately.
Symptoms may include inability to swallow, unconsciousness,
unresponsiveness, seizure activity, convulsions, or jerking move-
ments.  At this point, never attempt to give the student food or a drink
or to put anything in the mouth because it could cause choking. 

If students become unconscious or experience convulsions or
seizures, position them on their side to prevent choking.
Immediately contact the school nurse or trained diabetes personnel,
who will administer an injection of glucagon (see next page), if 
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indicated in the studentôs Diabetes Medical Management Plan.
While the glucagon is being administered, another school staff
member should call for emergency medical assistance and then
notify the parents/guardian.  If glucagon is not authorized, staff
should call 911 immediately.

Glucagon is a hormone that raises blood glucose levels by
causing the release of glycogen (a form of stored carbohydrate)
from the liver. It is administered when the studentôs blood glucose
level gets so low that the student passes out, experiences seizures,
or cannot swallow.  Although it may cause nausea and vomiting
when the student regains consciousness, glucagon can be a life-
saving treatment that cannot harm a student.  

The studentôs parents/guardian should supply the school with a
glucagon emergency kit. This kit usually contains a bottle (vial) of
glucagon in powder form and a pre-filled syringe with special
liquid; the two are mixed just before a glucagon injection is given.
Glucagon may be stored at room temperature.  The school nurse
and trained diabetes personnel must have ready access to the
glucagon emergency kit at all times.

Understanding Hyperglycemia 
(High Blood Glucose)

Hyperglycemia, also called ñhigh blood glucose,ò is a serious
manifestation of diabetes that may be caused by too little insulin,
illness, infection, injury, stress or emotional upset, ingestion of food
that has not been covered by the appropriate amount of insulin, or
decreased exercise or activity.  High blood glucose symptoms
include increased thirst, frequent urination, nausea, blurry vision,
and fatigue.  Over a long period of time, even moderately high
blood glucose levels can lead to serious complications, such as
heart disease, blindness, kidney failure, and amputations. In the
short term, hyperglycemia can impair cognitive abilities and
adversely affect academic performance.   

Hyperglycemia does not usually result in acute problems.  If,
however, the student fails to take insulin, if a pump malfunctions
and delivers less insulin, or if either physical or emotional stress
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causes the insulin not to work effectively, there will be a break-
down of fat, causing ketones to form (see below).  

At first, ketones will be cleared by the kidneys into the urine,
but if there are more than the kidneys can handle, they will build up
in the blood and may result in diabetic ketoacidosis (DKA).  This
complication will cause a fruity breath odor, nausea, vomiting,
stomach pain, and, if untreated, deep breathing and increasing
sleepiness.  Students who use insulin pumps can go into DKA
within hours if their pumps stop delivering insulin appropriately.

DKA can be prevented if the studentôs urine is checked for
ketones during times of illness, especially if vomiting occurs, or
whenever the blood glucose level exceeds the target range provided
in the Diabetes Medical Management Plan.  The test involves
dipping a special strip into the urine and comparing the resulting
color to a color chart.    

Treatment of hyperglycemia may involve drinking extra water
or diet drinks or administering supplemental insulin in accordance
with the Diabetes Medical Management Plan.   

Free and unrestricted access to liquids and the 
restroom must be provided, as high blood glucose
levels increase urination and may lead to 
dehydration if the student cannot replace the fluids.

The studentôs blood glucose level should be monitored closely
until it returns to the target range, as outlined in the Diabetes
Medical Management Plan.  If treatment does not lower blood
glucose levels and clear the ketones, if vomiting occurs, or if the
student is lethargic or experiences breathing difficulties, call the
parents/guardian or call for medical assistance if they cannot be
reached.  Treatment guidelines for ketones and when to call parents
should be listed in the studentôs Diabetes Medical Management
Plan.  Information about the symptoms and treatment of hyper-
glycemia, contained in the Quick Reference Emergency Plan,
should be provided to all school personnel who have responsibility
for the student with diabetes (see sample plan on page 54).
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Administering Insulin
Students with type 1 diabetes, and some students with type 2

diabetes, require insulin to be given at regular times each day.
Some students may need additional or corrective dosages of insulin
to treat hyperglycemia or to cover a rise in blood glucose levels.
The Diabetes Medical Management Plan specifies the dosage,
delivery system, and schedule for insulin administration, which will
differ for each student.  The nursing care plan, 504, IEP, or other
education plan, which are based on the Diabetes Medical
Management Plan, specify who will administer prescribed insulin
and under what circumstances.  

Today, new types of insulin and new delivery systems help
keep blood glucose levels within the target range.  These options
may require closer monitoring and possibly more assistance for the
student with diabetes.   

Insulin has three characteristics:
Onset is the length of time before insulin reaches the blood-

stream and begins lowering blood glucose.
Peak time is the time during which insulin is at its maximum

strength in terms of lowering blood glucose.
Duration is the number of hours insulin continues to lower

blood glucose levels.   
There are several types of insulin that are used in combination

to treat people with diabetes. These different types of insulin have
been manufactured either to have immediate (rapid-acting or short-
acting insulin), intermediate, or long (basal insulin) onset of action
and duration of action in the body. A coordinated combination of
insulins is used to allow for adequate treatment of diabetes at
meals, snacks, during periods of physical activity, and through the
night.

Opened vials of insulin may be left at room temperature for 
30 days after opening, but will keep for 3 months if refrigerated.
Unopened vials should be stored in the refrigerator and are good
until the expiration date.

The three most common ways to administer insulin are with
a syringe, an insulin pen, or an insulin pump.  

Insulin syringes available today make it easier to draw up the
proper dosage, and shorter, smaller needles make injections easier
and relatively painless.
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An insulin pen looks like a fountain pen.  The pen holds a
cartridge of insulin, and a needle is screwed onto its tip just before
use.  Insulin pens are convenient and most appropriate when 
children need a single type of insulin.

An insulin pump is a computerized device that looks like a
pager and is usually worn on the studentôs waistband or belt.  The
pump is programmed to deliver small, steady doses of insulin
throughout the day; additional doses are given to cover food or
high blood glucose levels.  The pump holds a reservoir of insulin
that is attached to a system of tubing called an infusion set.  Most
infusion sets are started with a guide needle, then the plastic
cannula (a tiny, flexible plastic tube) is left in place, taped with
dressing, and the needle is removed.  The cannula is usually
changed every 2 or 3 days or when blood glucose levels remain
above target range.  More students are opting for insulin pump 
therapy as a means to keep blood glucose levels in better control.

Some students who need insulin during the school day are
able to administer it on their own; others will need supervision;
and others will need someone to administer the insulin for them.
The school nurse and/or trained diabetes personnel should
provide this help in accordance with the Diabetes Medical
Management Plan and the nursing care plan. School personnel
who are responsible for the studentôs care should be knowledgeable
about the use and operation of that studentôs insulin delivery system.
Information about insulin administration should appear in the
studentôs Diabetes Medical Management Plan, nursing care plan,
and education plan (504, IEP, or other education plan).  

In the event a school nurse is not available to administer
insulin, a nurse or another qualified health care professional should
teach, monitor, and supervise trained diabetes personnel to adminis-
ter insulin.  Further, when the school nurse is not available to
administer insulin and insulin is administered by other trained
diabetes personnel, additional safety precautions may be taken,
such as verification of the dose by two trained diabetes personnel
before administration.
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Following an Individualized 
Meal Plan

The nutritional needs of a student with diabetes do not differ
from the needs of a student without diabetes.  Both should eat a
variety of foods to maintain normal growth and development.  The
major difference is that the timing, amount, and content of the food
that the student with diabetes eats are carefully matched to the
action of the insulin. 

The studentôs meal plan is designed to balance nutritional needs
with the insulin regimen and physical activity level.  There are
usually no forbidden foods for people with diabetes. The family
and personal health care team create an individualized meal plan
based upon carbohydrate counting or an exchange system.

Carbohydrate counting involves calculating the number of
grams of carbohydrate or choices of carbohydrate the student eats.
This information, which can be obtained from nutrition information
on food labels, is used to determine the amount of insulin the
student needs to control blood glucose for any given meal or snack. 

The exchange system groups foods in six different lists, each
with a set nutritional value.  A meal plan is prepared that recom-
mends several exchanges or servings from each food group for
each meal and snack.  The exchange list ensures that the meal plan
is consistent in portion size and nutrient content while offering a
wide variety of foods from each group.  Students using this
approach consume a prescribed number of exchanges at meal and
snack times.   

The exchange lists include the following food groups:
Bread/starch    Fruit    Milk    Vegetables

Meat/protein foods    Fats

With some insulin regimens, it is important to
maintain consistency in the timing and content of
meals and snacks.  The student should eat lunch at
the same time each day.  Snacks are often necessary
for a child with diabetes and must be eaten to
balance the peak times of insulin action. A missed
or delayed snack could result in hypoglycemia.
The student also must have immediate access to a
quick-acting form of glucose, such as juice, glucose
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tablets or gel, or regular soda to treat hypoglycemia.  The studentôs
nursing care plan or education plan (504, IEP, or other education
plan) should show the timing of meals and snacks and an alterna-
tive plan for unusual or unforeseen circumstances.

Getting Regular 
Physical Activity

Exercise and physical activity are critical parts of diabetes
management.  Everyone can benefit from regular exercise, but it
is even more important for a student with diabetes.  In addition
to maintaining cardiovascular fitness and controlling weight,
physical activity can help to lower blood glucose levels.  

Students with diabetes should participate fully in 
physical education classes and team sports.  To maintain
blood glucose levels within their target ranges during extra 
physical activity, students will make adjustments in their
insulin and food intake.  To prevent hypoglycemia, they also

may need to check their blood glucose levels more frequently
while engaging in physical activity.

Students with diabetes should participate fully in
physical education classes and team sports.

Physical education instructors and sports coaches must be able
to recognize and assist with the treatment of hypoglycemia.  A
quick-acting source of glucose and the studentôs glucose meter
should always be available, along with plenty of water.  

Students using pumps may disconnect from the pump for
sports activities.  If they keep the pump on, they may set a tempo-
rary, reduced rate of insulin while they are playing.  School
personnel should provide the student with a safe location for 
storing the pump when the student does not wear it.  The studentôs
Diabetes Medical Management Plan, nursing care plan, 504 Plan,
IEP, or other education plan should include specific instructions.
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Planning for Special Events, 
Field Trips, and 
Extracurricular Activities 

Meeting the needs of students with diabetes requires advance
planning for special events, such as classroom parties, field trips,
and school-sponsored extracurricular activities held before or after
school.  With proper planning for coverage by trained diabetes
personnel and possible adjustments to their insulin regimen and
meal plan, students with diabetes can participate fully in all school-
related activities.

While there are usually no forbidden foods in a meal plan for
children or teens with diabetes, school parties often include foods
high in carbohydrates and fats.  Providing more nutritious snacks
will be healthier for all students and encourage good eating habits.
The parents/guardian should decide whether the student with
diabetes should be given the same food as other students or food
the parents provide.  Parents should be given advance notice of
parties to incorporate special foods in the meal plan or to adjust the
insulin regimen.

Students often view a field trip as one of the most interesting
and exciting activities of the school year, and students with diabetes
must be allowed to have these school-related experiences.
Although it is not unusual to invite parents to chaperone field trips,
parental attendance is not a prerequisite for participation by the
student with diabetes.  Trained diabetes personnel should
accompany the student with diabetes and ensure that all the
studentôs supplies are brought along with the student and
that there are snacks and supplies to treat hypoglycemia.

The plan for coverage and care during extracurricular
activities sponsored by the school that take place outside
of school hours should be carefully set out in the
studentôs 504, IEP, or other education plan.  As with
field trips, trained diabetes personnel must be available
at these activities.
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Planning for Disasters 
and Emergencies

To be prepared in the event of natural disasters or emergencies
when students need to stay at school, the parents/guardian must
provide an emergency supply kit.  This kit should contain enough
supplies for 72 hours, including the following items as appropriate:

Blood glucose meter, testing strips, lancets, and batteries for the
meter
Urine ketone strips
Insulin and supplies
Insulin pump and supplies, including syringes
Other medications
Antiseptic wipes or wet wipes
Fast-acting source of glucose
Carbohydrate-containing snacks
Hypoglycemia food supplies (enough for 3 episodes):
quick-acting sugar and carbohydrate/protein snacks
Glucagon emergency kit

Dealing with Emotional
and Social Issues

Students with diabetes must deal not only with the usual devel-
opmental issues of growing up but also with learning to manage this
complex disease.  Diabetes can affect every facet of life, complicat-
ing the task of mastering normal developmental challenges.

For the most part, children do not want to be singled out or
made to feel different from their peers.  Diabetes care tasks,
however, can set them apart and make them feel angry or
resentful about their disease.  Sometimes, children and teens
feel pressured to please caretakers and yet cannot consistently
comply with their requests.  To appease concerned parents or

health care providers, some children report fictitious glucose
levels or do not take all their insulin.
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Children react differently to having diabetes.  They may be
accepting, resentful, open to discussing it, or attempt to hide it.
Often, the same child will experience all of these feelings over
time.  School personnel should be aware of the studentôs feelings
about having diabetes and identify ways to ensure the student is
treated the same as others.  

Diabetes can be a focal point for conflict within families.  One
of the biggest tasks for children and adolescents is to become
increasingly independent from their parents, but diabetes may
compromise independence because parents are concerned about
their childrenôs ability to perform self-care and take responsibility
for it.  Parents, who are ultimately responsible for their childrenôs
well-being, may be reluctant to allow normal independence in 
children or teens who have not been able to take care of them-
selves properly.  This parental concern can lead to increasing
struggles with dependence, oppositional behavior, and rebellion.
Some adolescent girls, for example, may rebel by not following
their insulin regimen because they want to lose weight or avoid
gaining weight.

Increasingly, depression is being recognized as quite common
among children and teens generally, and even more so in those with
diabetes.  Health care providers and school personnel must be
aware of emotional and behavioral issues and refer students with
diabetes and their families for counseling and support as needed.

Why is  d iabetes self-management 
important?

While it is very important to provide students with 
assistance and supervision of their diabetes care as needed,
it is equally important to enable students to take on the
responsibility of learning diabetes self-management and control.
The age for transfer of responsibility from caregiver to child varies
from child to child and from task to task because children develop
and mature at different rates.  Studentsô ability to participate in self-
care also depends upon their willingness to do so.  As students are
ready, they can assume more responsibility for their care.

Helping the Student with Diabetes Succeed 27

Diabetes PrimerSection 1
p

r
im

e
r

Diabetes care 
tasks can set 
children and
teens apart 

from their peers
and make them
feel resentful or
angry about
their disease.



Studentsô competence and capability for performing diabetes-
related tasks are determined by the school health care team and the
parents/guardian.  Diabetes care depends upon self-management.
Ultimately, each person with diabetes becomes responsible for all
aspects of self-care, including blood glucose monitoring and insulin
administration.  Regardless of their level of self-management,
however, all students with diabetes may require assistance when
blood glucose levels are out of the target range.

Why is  d iabetes management training 
essential for school personnel?

Diabetes management training teaches school nurses and staff
members how to provide necessary care for students with diabetes
during the school day and school-sponsored extracurricular activi-
ties.  Training should occur before the beginning of the school year,
when a student is diagnosed with diabetes, when a student with
diabetes is enrolled in the school, or when appropriate.  There also
should be regular refresher sessions.

There are two levels of training appropriate for school person-
nel.  The first level of training is for school staff members who
have primary responsibility for students with diabetes (e.g., teach-
ers and coaches), but who donôt perform diabetes care tasks such as
blood glucose monitoring or insulin or glucagon administration.
This training should include:

General overview of diabetes and typical health care needs of a
student with diabetes
Recognition of hypoglycemia and hyperglycemia
Identity of school nurses and/or trained diabetes personnel and
how to contact them for help

The second level of training is for school personnel who will
perform routine and emergency care (school nurses and trained
diabetes personnel) and should include the following content based
on current standards of care for children and youth with diabetes
recommended by the American Diabetes Association:

General overview of typical health care needs of a student with
diabetes and how these needs are addressed in the studentôs
written care plans
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Explanation/overview of type 1 and type 2 diabetes
The effect of balancing insulin, food, and exercise upon a
studentôs blood glucose levels 
Procedures for routine care of individual students, including
blood glucose monitoring, insulin administration, urine ketone
testing, and recording results
Signs and symptoms of hypoglycemia and hyperglycemia and
the short- and long-term risks of these conditions
Treatment of hypoglycemia and hyperglycemia
Glucagon administration
Managing nutrition and exercise in the school setting
Tools, supplies, and equipment required for diabetes care and
their storage
Legal rights and responsibilities of schools and
parents/guardian

Where can I  learn more about diabetes?

The Resource List beginning on page 61 includes a list of the
major organizations (and their websites) that offer related informa-
tion, resources, and training.
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The health, safety, and educational progress of a student with
diabetes depend on cooperation and collaboration between the
family and school staff members.  Working together, they form the
school health team that implements the provisions of the studentôs
written plans and provides the necessary assistance in the school
environment (see Diabetes Primer, page 11).

When available, the school nurse is the most appropriate
person to plan diabetes care in the school and oversee 
implementation of the studentôs written plans.  When a school
nurse is not available, the diabetes medical community has
found that nonmedical personnel (ñtrained diabetes 
personnelò) can be trained and supervised to safely provide
and assist with diabetes care tasks in the school setting,
including blood glucose monitoring, insulin and glucagon
administration, and urine ketone testing.  Assignment of
diabetes care tasks must take into account state and local laws
addressing what tasks may be performed by nonmedical 
school personnel.

The responsibilities of each key school staff member are
described in the pages that follow, along with those of the
parents/guardian and the student.  One person may fill more than
one role.  For example, a teacher or a coach also may be one of the
trained diabetes personnel.  The recommended actions on the
following pages do not represent legal checklists of what people
must do to comply with relevant federal, state, and local laws.
Rather, they are steps that school personnel, parents, and students
should take to ensure effective diabetes management.
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Provide leadership in developing district
policy related to all aspects of diabetes
management at school that is consistent
with the standards of care* recom-
mended for children with diabetes,
including delegation of responsibilities,
required staff training, medication 
administration policy, and blood glucose
monitoring.  Obtain input from local or
regional experts.
Support implementation of district
policy.  Support school district health
professionals and other school adminis-
trators regarding: 1) development,
coordination, and implementation of
diabetes management training; 
2) ongoing quality control and improve-
ment of these training programs; and 
3) development and implementation of a
program to monitor the performance of
those who receive training.
Arrange for training of school 
personnel. Arrange for a health care
professional, such as the school nurse or 
a diabetes-trained public health nurse, to
provide training and ongoing monitoring
for trained diabetes personnel.
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Please copy and distribute to the School District Administrator. ACTIONSSection 2

ACTIONS for the School District Administrator
(Superintendent, 504 coordinator, or other school administrator 
responsible for coordinating student services)

Allocate sufficient resources to manage
students with diabetes.
Monitor schools attended by students
with diabetes for compliance with district
policy.
Meet with members of the school
health team as needed. Address issues
of concern about the provision of
diabetes care by the school district, as
appropriate. 
Respect the studentôs confidentiality
and right to privacy.
Learn about diabetes by reviewing the
materials contained in this guide.
Understand and implement the federal
and state laws that may apply to
students with diabetes, including Section
504 of the Rehabilitation Act of 1973, the
Americans with Disabilities Act, and the
Individuals with Disabilities Education
Act (see Section 4).

*The American Diabetes Association (ADA) publishes ñStandards of Care for Diabetes Managementò
annually in the journal Diabetes Care.  These standards also appear on the associationôs website,
www.diabetes.org.  See the ADAôs position statement on ñCare of Children with Diabetes in the School and
Day Care Settingò on pages 73ï77.



Participate in developing and 
implementing school policy related to
diabetes management at school and
implement school district policy.
Allocate sufficient resources to manage
students with diabetes.
Develop and implement a system to
inform school health services of the
pending enrollment of a student with
diabetes.
Promote a supportive learning envi-
ronment for students with diabetes.
Treat these students the same as other
students except to respond to medical
needs.
Meet annually with the school health
team. Arrange and attend a meeting of
the school health team members (student,
family, school nurse, 504/IEP coordina-
tor, teacher(s), and other staff members
who have primary responsibility for the
student) before the school year starts, or
when the child is newly diagnosed, to
discuss medical accommodations and
educational aids and related services the
student needs. 
Identify all staff members who have
responsibility for the student with
diabetes. 
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Arrange for diabetes management
training for the school nurse, trained
diabetes personnel, and other staff
members with responsibility for students
with diabetes.  Inform staff members
about how and when they should contact
trained diabetes personnel.  Ensure that
trained diabetes personnel are available at
all times when the student is on or off
campus for school-sponsored activities
and events.
Alert all school-related staff members
who teach or supervise a student with
diabetes.  Ensure that they, including the
bus driver, are familiar with the accom-
modations and emergency procedures
contained in the studentôs Diabetes
Medical Management Plan, 504 Plan,
IEP, or other education plan.
Alert all substitute personnel. Ensure
that they are aware of the needs and
emergency procedures for students with
diabetes.
Work with the school health team to
implement the studentôs written plans,
including the Diabetes Medical
Management Plan, and monitor 
compliance.

Continued on next page

Please copy and distribute to the Principal, School Administrator, or Designee.

ACTIONS for the Principal, 
School Administrator, or Designee



ACTIONSSection 2
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ACTIONS for the Principal, 
School Administrator, or Designee Continued

Implement school policy on availability
of trained staff. The school nurse or at
least one of the schoolôs trained diabetes
personnel must be available when the
student with diabetes is on campus or is a
participant in off-campus school-spon-
sored activities and events.
Respect the studentôs confidentiality
and right to privacy.
Help develop and implement on-
campus as well as off-campus
emergency protocols.
Include diabetes awareness as part of
health or cultural education.
Support and facilitate ongoing commu-
nication between parents/guardian of
students with diabetes and school staff.

Learn about diabetes by reviewing the
materials contained in this guide.
Be able to recognize and respond to
signs and symptoms of hypoglycemia
and hyperglycemia in accordance with
the studentôs Quick Reference
Emergency Plan, which includes know-
ing when and how to contact the school
nurse or trained diabetes personnel.
Understand the federal and state laws
that may apply to students with diabetes,
including Section 504 of the
Rehabilitation Act of 1973, the
Americans with Disabilities Act, and the
Individuals with Disabilities Education
Act; understand procedures for imple-
mentation (see Section 4).
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Please copy and distribute to the School Nurse.

ACTIONS for the School Nurse 

Obtain and review the studentôs current
Diabetes Medical Management Plan
from the personal health care provider and
pertinent information from the family.
Facilitate the initial school health team
meeting to discuss implementing the
studentôs Diabetes Medical Management
Plan and participate in the development
and implementation of the studentôs 504
Plan, IEP, or other education plan.  Moni-
tor compliance with these plans and
facilitate follow-up meetings of the school
health team to discuss concerns, receive
updates, and evaluate the need for changes
to the studentôs plans, as appropriate.
Conduct a nursing assessment of the
student and develop a nursing care
plan. Many school nurses already have
systems set up to develop nursing care
plans for students with chronic diseases.
The plan for students with diabetes is
based on assessment of the student, input
from the parents/guardian and the student,
and the Diabetes Medical Management
Plan.  For example, the nursing care plan
will identify specific functional problems,
establish a goal to overcome each prob-
lem, and delineate tasks or interventions
to help reach the goals.
Conduct ongoing, periodic assessments
of students with diabetes and update
the nursing care plans. 

Coordinate development of the
studentôs Quick Reference Emergency
Plan and provide copies to staff members
who have responsibility for the student
throughout the school day (e.g., teachers,
coach, PE instructor, lunchroom staff,
and bus driver).
Obtain materials and medical supplies
necessary for diabetes care tasks from
the parents/guardian and arrange a
system for notifying the student or
parents/guardian when supplies need to
be replenished.
Plan and implement diabetes manage-
ment training for the trained diabetes
personnel and any other staff members
with responsibility for the student with
diabetes who require such training.
Ensure that all those mentioned in the
504 Plan, IEP, or other education plan
know their roles in carrying out the plan,
how their roles relate to each other, and
when and where to seek help. 
Participate in diabetes management
training provided by health care 
professionals with expertise in diabetes
and attend other continuing education
offerings to attain and/or maintain knowl-
edge about current standards of care for 
children with diabetes.

Continued on next page

When a school nurse is assigned to the school (or school district), that person is the key
school staff member who coordinates provision of health care services for a student with
diabetes at school and at school-related activities.  When notified that a student with diabetes is
enrolled in the school, annually or more often as necessary, the school nurse will:



Review the information about diabetes
in this guide. 
Distribute the Diabetes Primer in this
guide to all school personnel who have
responsibility for students with diabetes.
Train (or oversee training of), assess
competence, and monitor trained
diabetes personnel in carrying out the
health care procedures defined in the
Diabetes Medical Management Plan,
504 Plan, IEP, or other education plan.
Perform routine and emergency
diabetes care tasks, including blood
glucose monitoring, urine ketone testing,
insulin administration, and glucagon
administration.
Practice universal precautions and
infection control procedures during all
student encounters.
Maintain accurate documentation of
contacts with students and family
members; communications with the
studentôs health care provider; any direct
care given, including medication admin-
istration; and the training and monitoring
of trained diabetes personnel.
Collaborate with other co-workers
(e.g., food service) and agencies (e.g.,
outside nursing agencies, school bus
transportation services) as necessary to
provide health care services. 
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ACTIONS for the School Nurse Continued

ACTIONSSection 2

With parental permission, act as 
liaison between the school and the
studentôs health care provider
regarding the studentôs self-management
at school.
Communicate to parents/guardian any
concerns about the studentôs diabetes
management or health, such as acute
hypoglycemia episodes, hyperglycemia,
general attitude, and emotional issues.
Promote and encourage independence
and self-care consistent with the
studentôs ability, skill, maturity, and
developmental level.
Respect the studentôs confidentiality
and right to privacy.
Act as an advocate for students to help
them meet their diabetes health care
needs.
Provide education and act as a
resource on managing diabetes at
school to the student, family, and school
staff.  Establish and maintain an up-to-
date resource file of pamphlets,
brochures, and other publications for
school personnel.
Assist the classroom teacher with
developing a plan for substitute teachers.
Assist the PE instructor with managing
the studentôs exercise program at school.
Be knowledgeable about federal, state,
and local laws and regulations that
pertain to managing diabetes at school
(see Section 4).



Understand the studentôs Diabetes
Medical Management Plan, 504 Plan,
IEP, or other education plan.
Understand the studentôs Quick
Reference Emergency Plan.
Attend the studentôs school health
team meetings to gain understanding of
the overall goal of care.
Participate in diabetes management
training.
Learn about diabetes by reviewing
materials contained in this guide.
Perform routine and emergency
diabetes care tasks, including blood
glucose monitoring, urine ketone testing,
insulin administration, and glucagon
administration after receiving training
under the direction of the school nurse or
other assigned health care professional.

Practice universal precautions and
infection control procedures in all
student encounters.
Participate in planned evaluations of
care. 
Document care provided according to
standards and requirements outlined by
school policy.
Observe and record student health
and behavior, noting any changes over
time.
Communicate directly and regularly
with the school nurse or the supervis-
ing health care professional.
Consult with appropriate members of
the studentôs school health team when
questions arise or the studentôs health
status changes.

Continued on next page
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Please copy and distribute to Trained Diabetes Personnel.

ACTIONS for Trained Diabetes Personnel

With proper supervision and training, and where state laws do not prohibit it, nonmedical
personnel can help students manage their diabetes safely at school.  This guide uses the term
ñtrained diabetes personnel,ò but some schools use other names.  Trained diabetes personnel
may include school staff members, health aides, and licensed practical nurses.  Depending on
the size of the school, at least two people should be trained to perform diabetes care tasks and
be trained diabetes personnel.  

If a school has a nurse, the nurse takes the lead in providing diabetes care.  Either the
school nurse or at least one of the trained diabetes personnel should be on site throughout the
school day and during school-sponsored activities that take place before or after school in
which a student with diabetes participates.
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Respect the studentôs confidentiality
and right to privacy.
Be available on campus during regular
school hours and when the student 
participates in school-sponsored 
extracurricular activities held before or
after school.
Accompany the student on field trips
or off-campus school-sponsored sports
events and activities, as determined by
the 504 Plan, IEP, or other education
plan.

Provide support and encouragement
to the student.
Help ensure that the student has a
supportive learning environment and is
treated the same as students without
diabetes, except to respond to medical
needs.
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ACTIONS for Trained Diabetes Personnel Continued

ACTIONSSection 2



Participate in the school health team
meeting(s). The teacher(s) who has
primary responsibility for the student
participates in the school health team
meeting(s) when the Diabetes Medical
Management Plan, 504 Plan, IEP, or
other education plans are discussed.
Work with the school health team to
implement written care plans,
including the Diabetes Medical
Management Plan, 504 Plan, IEP, or
other education plan.
Recognize that a change in the
studentôs behavior could be a symptom
of blood glucose changes. Be aware
that a student who has low blood sugar,
even mildly low, may briefly have some 
cognitive impairment.  If changes occur,
respond in accordance with the studentôs
Quick Reference Emergency Plan.
Be prepared to recognize and respond
to the signs and symptoms of hypo-
glycemia and hyperglycemia in
accordance with the studentôs Quick
Reference Emergency Plan, which speci-
fies when and how to contact the school
nurse or trained diabetes personnel.
Provide a supportive environment for
the student to manage diabetes 
effectively and safely at school, which
includes eating snacks for routine
diabetes management and to treat low
blood glucose levels, having bathroom
privileges and access to drinking water,
monitoring blood glucose, and adminis-
tering insulin and other medications.

Provide classroom accommodations
for the student with diabetes, as 
indicated in the studentôs 504 Plan, IEP,
or other education plan.
Provide instruction to the student if it
is missed because of absence for
diabetes-related care.
Provide information for substitute
teachers that communicates the day-to-
day needs of the student and the Quick
Reference Emergency Plan.
Notify the parents/guardian in
advance of changes in school schedule,
such as class parties, field trips, and other
special events.
Communicate with the school nurse,
trained diabetes personnel, or parents
regarding any concerns about the
student.
Attend diabetes management training,
if designated as trained diabetes 
personnel.
Learn about diabetes by reviewing the
materials contained in this guide.
Treat the student with diabetes the
same as other students, except to meet
medical needs.
Respect the studentôs confidentiality
and right to privacy.
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Please copy and distribute to the Teacher.

ACTIONS for the Teacher
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Encourage exercise and participation
in physical activities and sports for
students with diabetes as well as for
other students.  
Treat the student with diabetes the
same as other students, except to meet
medical needs.
Encourage the student to have
personal supplies readily accessible.
Make sure blood glucose monitoring
equipment is available at all activity sites.
Allow the student to check blood
glucose levels as outlined in the 504
Plan, IEP, or other education plan.
Understand and be aware that hypo-
glycemia can occur during and after
physical activity.
Recognize that a change in the
studentôs behavior could be a symptom
of blood glucose changes.
Be prepared to recognize and respond
to the signs and symptoms of hypo-
glycemia and hyperglycemia and take
initial actions in accordance with the
studentôs Quick Reference Emergency
Plan, which specifies when and how to
contact the school nurse or trained
diabetes personnel.

To treat hypoglycemia, provide the
student with immediate access to a
fast-acting form of glucose, as outlined
in the Quick Reference Emergency Plan.
Consider taping a fast-acting form of
glucose (e.g., 3 or 4 glucose tablets or
hard candies) to a clipboard or include
it in the First Aid pack that goes out to
physical education activities, practices,
and games.
Learn about diabetes by reviewing
materials contained in this guide.
Provide input to the studentôs school
health team as needed.
Communicate with the school nurse
and/or trained diabetes personnel
regarding any observations or
concerns about the student.
Provide information for the substitute
PE instructor that communicates the
daily needs of the student and the Quick
Reference Emergency Plan.
Respect the studentôs confidentiality
and right to privacy.
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ACTIONSSection 2Please copy and distribute to the Coach and 
Physical Education Instructor.*

ACTIONS for the Coach and 
Physical Education Instructor

*If appropriate, please distribute this information to the playground/campus supervisor.
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Obtain a copy of the studentôs written
meal plan from the Diabetes Medical
Management Plan.
Obtain a copy of the studentôs Quick
Reference Emergency Plan and keep it
in a known, yet secure, place in the
lunchroom.
Provide a lunch menu and lunch
schedule in advance to parents along
with the nutrition content of menu 
selections, including grams of 
carbohydrate and fat.
Understand and be aware that hypo-
glycemia can occur before lunch.
Supervisory lunch personnel may need to
encourage the student to eat appropriate
foods. 
Be prepared to recognize and respond
to the signs and symptoms of hypo-
glycemia and hyperglycemia and take
actions in accordance with the studentôs
Quick Reference Emergency Plan.
Recognize that a studentôs behavior
change could be a symptom of blood
glucose changes.
Learn about the various kinds of
diabetes meal and snack plans. Know
which type of meal plan the student
follows.

Recognize that eating meals and
snacks on time is a critical component
of diabetes management. Failure to eat
lunch on time could result in low blood
glucose, especially if a student has
missed a morning snack or has had a
physically strenuous or otherwise active
morning at school.
Ensure that the student has timely
access to food and sufficient time to
finish.
Know where supplies to treat 
hypoglycemia are kept (e.g., with the
student or another place).
Treat the student with diabetes the
same as other students, except to
respond to medical needs.
Provide input to the studentôs school
health team when requested.
Communicate with the school nurse
and/or trained diabetes personnel
regarding any concerns about the
student.
Respect the studentôs confidentiality
and right to privacy.

Please copy and distribute to the Food Service Manager,
Lunchroom Staff, or Lunchroom Monitor.

ACTIONS for the Food Service Manager,
Lunchroom Staff, or Lunchroom Monitor
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ACTIONSSection 2

At the beginning of the school year,
identify any students on the bus who
have diabetes.
Obtain a copy of the studentôs Quick
Reference Emergency Plan and keep it
on the bus in a known, yet secure, place.
Leave the plan readily available for
substitute drivers.
Understand and be aware that
although hypoglycemia normally
occurs at the end of the day, it may
happen at the beginning of the day if
the student has not eaten breakfast. 
Recognize that a studentôs behavior
change could be a symptom of blood
glucose changes.
Be prepared to recognize and respond
to the signs and symptoms of 
hypoglycemia and hyperglycemia and
take initial actions in accordance with the
studentôs Quick Reference Emergency
Plan, which specifies when and how to
contact trained diabetes and emergency
personnel.

Keep supplies to treat low blood
glucose on the bus and be aware of
where the students with diabetes
normally keep their supplies.
Treat the student with diabetes the
same as other students, except to
respond to medical needs.
Allow the student to eat snacks on the
bus.
Provide input to the studentôs school
health team when requested.
Communicate with the school nurse
and/or trained diabetes personnel
regarding any concerns about the
student.
Respect the studentôs confidentiality
and right to privacy.

Please copy and distribute to the Bus Driver.

ACTIONS for the Bus Driver
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Work with school staff to promote a
supportive learning environment.
Ensure that the student with diabetes
is treated the same as students without
diabetes, except to respond to medical
needs.  
Be aware of and be prepared to
respond to the emotional needs of the
student. Children react differently to
having diabetes.  Some are accepting and
open to discussing it; others are resentful
and may attempt to hide it.  Often, a
single child will experience both kinds of
feelings.  Be aware of the studentôs feel-
ings about having diabetes and identify
ways to ensure the student is treated the
same as other students.
Recognize that students with chronic
illnesses such as diabetes may rebel by
discontinuing all or part of their
medical regimen. Adolescent girls, for
example, may not follow their insulin
regimen because they want to lose weight
or to avoid gaining weight.

Be aware that some students may not
wish to share information about their
diabetes with other students or school
staff, particularly if it makes them feel
different from others.
Promote and encourage independence
and self-care that are consistent with the
studentôs ability, skill, maturity, and
development.
Provide input to the studentôs school
health team when requested.
Communicate with the school nurse
and/or trained diabetes personnel
regarding any concerns about the
student.
Respect the studentôs confidentiality
and right to privacy.

Please copy and distribute to the Guidance Counselor or School Psychologist.

ACTIONS for the Guidance Counselor or
School Psychologist
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Inform the school principal that your
child has diabetes when the student
enrolls in school or is newly diagnosed
with the disease.
Provide accurate and current 
emergency contact information.
Provide the signed Diabetes Medical
Management Plan to the school nurse
or other member of the school health
team.  
Attend and participate in the initial
and annual meetings of the school
health team (includes student, parents,
school nurse, principal, 504 coordinator,
teachers, and other school personnel who
have responsibility for the student with
diabetes) to discuss implementing the
studentôs Diabetes Medical Management
Plan, to review medical accommodations
and educational aids the student may
need, and to develop a 504 Plan, IEP, or
other education plan.
Provide specific information about
your childôs diabetes and performance
of diabetes-related tasks at home to the
school health team.  
Permit sharing of medical information
necessary for the studentôs safety
between the school and the studentôs
personal health care providers.

Inform school staff of any changes in
the studentôs health status.
Provide all supplies and equipment
necessary for implementing your
childôs Diabetes Medical Management
Plan, 504 Plan, IEP, or other education
plan, including blood glucose monitoring
equipment, supplies for insulin adminis-
tration and urine ketone testing, snacks,
fast-acting glucose, and a glucagon 
emergency kit.  As appropriate, provide
these supplies to school personnel.
Replenish supplies as needed.
Provide and maintain all supplies and
equipment necessary to accommodate
the studentôs long-term needs (72
hours) in case of an emergency.
Inform appropriate school staff 
(principal, teachers, coaches, and
others) when the student plans to
participate in school-sponsored 
activities that take place before or after
school so that health care coverage can
be coordinated to ensure the health and
safety of the student with diabetes. 
Understand the federal, state, and
local laws that address the schoolôs
responsibilities to students with diabetes.

ACTIONSSection 2Please copy and distribute to the Parents or Guardian.

ACTIONS for the Parents or Guardian
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Participate in the school meeting to
discuss your Diabetes Medical
Management Plan, 504 Plan, IEP, or
other education plan, as appropriate.
Always wear a medical alert ID and
carry a fast-acting source of glucose.
Tell teachers and other school staff
members if you feel symptoms of low
or high blood glucose, especially if you
need help.
Work with school staff members if you
need help checking your blood glucose,
getting insulin, or eating the right amount
of food at the right time during the
school day.
Take charge of your diabetes care at
school if your written school plans allow
you to.  This may include:
checking and writing down blood 
glucose levels 
figuring out the right insulin doses
giving yourself insulin
throwing away needles, lancets, and 
other supplies you have used in the 
right place 
eating meals and snacks as planned 
treating low blood sugar
carrying diabetes equipment and 
supplies with you at all times

Things You Need to Know:

1.What your written school plans say
to help you manage your diabetes,
which person at school will help you,
and what is expected of you.

2.Who to contact and what to do when
you are having a low blood sugar
reaction.

3.When you should check your blood
glucose levels, give yourself insulin,
have a snack, and eat lunch.

4.Where your diabetes supplies are
stored, if you donôt carry them, and
who to contact when you need to use
them.

Please copy and distribute to Students with Diabetes who are able to
take responsibility for their self-management.

ACTIONS for the Student with Diabetes
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Sample Diabetes Medical Management Plan  Page 49 
Sample Quick Reference Emergency Plan  Page 53
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This section contains examples of two important tools to help
the school health team in managing the student with diabetes:

The Sample Diabetes Medical Management Plan is
completed by the studentôs parents/guardian and personal health
care team and can be used as the basis for developing education
plans and nursing care plans for students with diabetes.  

The Sample Quick Reference Emergency Plan addresses
management of hypoglycemia and hyperglycemia emergencies.
This plan should be completed for each student with diabetes and
both pages should be copied and distributed to all relevant person-
nel, in accordance with the studentôs Diabetes Medical
Management Plan, 504 Plan, IEP, or other education plan.  

Efor ffective Diabetes    
Management in Schools

toolsSection 3
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Diabetes Medical Management Plan
Effective Dates:

This plan should be completed by the studentôs personal health care team and parents/guardian.  It should be
reviewed with relevant school staff and copies should be kept in a place that is easily accessed by the school
nurse, trained diabetes personnel, and other authorized personnel.  

Studentôs Name:

Date of Birth: Date of Diabetes Diagnosis:

Grade: Homeroom Teacher:
Physical Condition: Diabetes type 1   Diabetes type 2   

Contact Information

Mother/Guardian:

Address:

Telephone: Home Work Cell

Father/Guardian:

Address:

Telephone: Home Work Cell  

Studentôs Doctor/Health Care Provider:

Name:

Address:

Telephone: Emergency Number:

Other Emergency Contacts:

Name:

Relationship:

Telephone: Home Work Cell 

Notify parents/guardian or emergency contact in the following situations:

Date of Plan:
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Diabetes Medical Management Plan Continued

Blood Glucose Monitoring
Target range for blood glucose is  70-150     70-180     Other
Usual times to check blood glucose            
Times to do extra blood glucose checks (check all that apply)

before exercise
after exercise
when student exhibits symptoms of hyperglycemia 
when student exhibits symptoms of hypoglycemia 
other (explain):

Can student perform own blood glucose checks?   Yes   No
Exceptions:
Type of blood glucose meter student uses:

Insulin
Usual Lunchtime Dose 
Base dose of Humalog/Novolog /Regular insulin at lunch (circle type of rapid-/short-acting insulin used) is
_____ units or does flexible dosing using _____ units/ _____ grams carbohydrate.
Use of other insulin at lunch: (circle type of insulin used): intermediate/NPH/lente _____ units or
basal/Lantus/Ultralente _____ units.
Insulin Correction Doses
Parental authorization should be obtained before administering a correction dose for high blood 
glucose levels.   Yes   No
_____ units if blood glucose is _____ to _____ mg/dl   
_____ units if blood glucose is _____ to _____ mg/dl   
_____ units if blood glucose is _____ to _____ mg/dl   
_____ units if blood glucose is _____ to _____ mg/dl   
_____ units if blood glucose is _____ to _____ mg/dl   

Can student give own injections?   Yes   No
Can student determine correct amount of insulin?   Yes   No
Can student draw correct dose of insulin?   Yes   No

_____ Parents are authorized to adjust the insulin dosage under the following circumstances:______________

For Students With Insulin Pumps
Type of pump: Basal rates: _____ 12 am to _____

_____  _____ to _____
_____  _____ to _____

Type of insulin in pump:
Type of infusion set:
Insulin/carbohydrate ratio: Correction factor:



Student Pump Abilities/Skills: Needs Assistance
Count carbohydrates Yes   No
Bolus correct amount for carbohydrates consumed   Yes   No
Calculate and administer corrective bolus Yes   No
Calculate and set basal profiles Yes   No
Calculate and set temporary basal rate Yes   No
Disconnect pump Yes   No
Reconnect pump at infusion set Yes   No
Prepare reservoir and tubing Yes   No
Insert infusion set Yes   No
Troubleshoot alarms and malfunctions Yes   No

For Students Taking Oral Diabetes Medications
Type of medication: Timing:
Other medications: Timing:

Meals and Snacks Eaten at School
Is student independent in carbohydrate calculations and management? Yes   No

Meal/Snack Time Food content/amount

Breakfast
Mid-morning snack
Lunch
Mid-afternoon snack 
Dinner
Snack before exercise? Yes   No
Snack after exercise? Yes   No
Other times to give snacks and content/amount:
Preferred snack foods:
Foods to avoid, if any:
Instructions for when food is provided to the class (e.g., as part of a class party or food sampling event):

Exercise and Sports
A fast-acting carbohydrate such as should be
available at the site of exercise or sports.
Restrictions on activity, if any:
Student should not exercise if blood glucose level is below                  mg/dl or above                  mg/dl
or if moderate to large urine ketones are present.
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Diabetes Medical Management Plan Continued



52 Helping the Student with Diabetes Succeed

Diabetes Medical Management Plan Continued

Hypoglycemia (Low Blood Sugar)

Usual symptoms of hypoglycemia:

Treatment of hypoglycemia:

Glucagon should be given if the student is unconscious, having a seizure (convulsion), or unable to swallow.  
Route_______, Dosage_______, site for glucagon injection: _______arm, _______thigh, _______other.
If glucagon is required, administer it promptly.  Then, call 911 (or other emergency assistance) and the
parents/guardian.

Hyperglycemia (High Blood Sugar)

Usual symptoms of hyperglycemia:

Treatment of hyperglycemia:

Urine should be checked for ketones when blood glucose levels are above _________ mg/dl.
Treatment for ketones:

Supplies to be Kept at School
_______Blood glucose meter, blood glucose test 

strips, batteries for meter
_______Lancet device, lancets, gloves, etc.
_______Urine ketone strips
_______Insulin vials and syringes 

Signatures
This Diabetes Medical Management Plan has been approved by:

Studentôs Physician/Health Care Provider Date

I give permission to the school nurse, trained diabetes personnel, and other designated staff members of
______________________________ school to perform and carry out the diabetes care tasks as outlined by
________________ôs Diabetes Medical Management Plan.  I also consent to the release of the information
contained in this Diabetes Medical Management Plan to all staff members and other adults who have custodial
care of my child and who may need to know this information to maintain my childôs health and safety.

Acknowledged and received by:

Studentôs Parent/Guardian Date

Studentôs Parent/Guardian Date

_______Insulin pump and supplies
_______Insulin pen, pen needles, insulin cartridges
_______Fast-acting source of glucose
_______Carbohydrate containing snack
_______Glucagon emergency kit
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Quick Reference Emergency Plan
for a Student with Diabetes

Hypoglycemia 
(Low Blood Sugar)

Studentôs Name 

Grade/Teacher Date of Plan
Emergency Contact Information:

Mother/Guardian          Father/Guardian

Home phone                 Work phone                  Cell                     Home phone                 Work phone                  Cell 

School Nurse/Trained Diabetes Personnel Contact Number(s)
Never send a child with suspected low blood sugar anywhere alone.

Photo

Causes of Hypoglycemia
Å Too much insulin
Å Missed food
Å Delayed food

Å Too much or too intense exercise
Å Unscheduled exercise

Onset

Å Sudden

Symptoms

Mild
Å Hunger Å Sweating
Å Shakiness Å Drowsiness
Å Weakness Å Personality change
Å Paleness Å Inability to 
Å Anxiety concentrate 
Å Irritability Å Other: ___________
Å Dizziness __________________

Circle studentôs usual symptoms.

Moderate
Å Headache Å Blurry vision
Å Behavior Å Weakness
change Å Slurred Speech
Å Poor  Å Confusion
coordination Å Other ___________

_________________

Circle studentôs usual symptoms.

Severe
Å Loss of consciousness
Å Seizure
Å Inability to swallow

Circle studentôs usual symptoms.

Moderate
Å Someone assists.

Å Give student quick-sugar source 
per MILD guidelines.

Å Wait 10 to 15 minutes.

Å Recheck blood glucose.

Å Repeat food if symptoms persist 
or blood glucose is less than
______.

Å Follow with a snack of 
carbohydrate and protein (e.g.,
cheese and crackers).

Severe
Å Donôt attempt to give anything 
by mouth.

Å Position on side, if possible.

Å Contact school nurse or trained 
diabetes personnel.

Å Administer glucagon, as 
prescribed.

Å Call 911.

Å Contact parents/guardian.

Å Stay with student.

Actions Needed
Notify School Nurse or Trained Diabetes Personnel.  If possible, check blood sugar, per Diabetes Medical

Management Plan. When in doubt, always TREAT FOR HYPOGLYCEMIA.

Mild
Å Student may/may not treat self.
Å Provide quick-sugar source.

3-4 glucose tablets
or

4 oz. juice
or

6 oz. regular soda
or

3 teaspoons of glucose gel
Å Wait 10 to 15 minutes.
Å Recheck blood glucose.
Å Repeat food if symptoms persist 
or blood glucose is less than
______.  
Å Follow with a snack of 
carbohydrate and protein (e.g.,
cheese and crackers).
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Quick Reference Emergency Plan
for a Student with Diabetes

Hyperglycemia 
(High Blood Sugar)

Studentôs Name 

Grade/Teacher Date of Plan
Emergency Contact Information:

Mother/Guardian          Father/Guardian

Home phone                 Work phone                  Cell                     Home phone                 Work phone                  Cell 

School Nurse/Trained Diabetes Personnel Contact Number(s)

Photo

Causes of Hyperglycemia
Å Too much food Å Illness
Å Too little insulin Å Infection
Å Decreased activity Å Stress

Onset
Å Over timeðseveral hours or days

Symptoms

Mild
Å Thirst
Å Frequent urination
Å Fatigue/sleepiness
Å Increased hunger
Å Blurred vision
Å Weight loss
Å Stomach pains
Å Flushing of skin
Å Lack of concentration
Å Sweet, fruity breath
Å Other: __________________
Circle studentôs usual symptoms.

Moderate
Å Mild symptoms plus:
Å Dry mouth
Å Nausea
Å Stomach cramps
Å Vomiting
Å Other:_______________

Circle studentôs usual symptoms.

Severe
Å Mild and moderate 
symptoms plus:
Å Labored breathing
Å Very weak
Å Confused
Å Unconscious

Circle studentôs usual symptoms.

Actions Needed
ÅAllow free use of the bathroom.
ÅEncourage student to drink water or sugar-free drinks.
ÅContact the school nurse or trained diabetes personnel to check 
urine or administer insulin, per studentôs Diabetes Medical 
Management Plan.
Å If student is nauseous, vomiting, or lethargic, ____ call the 
parents/guardian or ____ call for medical assistance if parent 
cannot be reached.
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The federal laws described in this section apply to a schoolôs responsibility to help
students manage diabetes, including confidentiality requirements.  A particular student with
diabetes could be covered under only one law or more than one law.  For information on
getting copies of the laws, see page 57.

Section 504 of the Rehabilitation Act of 1973 (Section 504) and
Americans with Disabilities Act of 1990 (ADA)

Section 504 prohibits recipients of federal funds from discriminating against people on the
basis of disability.  Title II of the ADA prohibits discrimination on the basis of disability by
public entities, regardless of whether the public entities receive federal funds.  Public school
districts that receive federal funds are covered by both Title II and Section 504 and the 
obligations of public schools to students with disabilities under each law are generally the
same.  For schools, these laws are enforced by the Office for Civil Rights (OCR) in the U.S.
Department of Education.

Section 504 outlines a process for schools to use in determining whether a student has a
disability and in determining what services a student with a disability needs.  This evaluation
process must be tailored individually, since each student is different and his or her needs will
vary.  Historically, students with diabetes have been covered by Section 504 and the ADA.

Under Section 504, students with disabilities must be given an equal opportunity to 
participate in academic, nonacademic, and extracurricular activities.  The regulations also
require school districts to identify all students with disabilities and to provide them with a free
appropriate public education (FAPE).  Under Section 504, FAPE is the provision of regular or
special education and related aids and services designed to meet the individual educational
needs of students with disabilities as adequately as the needs of nondisabled students are met.  

However, a student does not have to receive special education services in order to receive
related aids and services under Section 504.  Administering insulin or glucagon, providing
assistance in checking blood glucose levels, and allowing the student to eat snacks in school
are a few examples of related aids and services that schools may have to provide for a 
particular student with diabetes.  The most common practice is to include these related aids

School Responsibilities
Under Federal Law

LawsSection 4



and services as well as any needed special education services in a written document, some-
times called a ñSection 504 Plan.ò

Private schools that receive federal funds may not exclude an individual student with a
disability if the school can, with minor adjustments, provide an appropriate education to that
student.  Private, nonreligious schools are covered by Title III of the ADA.

Individuals with Disabilities Education Act (IDEA)

IDEA provides federal funds to assist state educational agencies and, through them, local
educational agencies in making special education and related services available to eligible 
children with disabilities.  IDEA is administered by the Office of Special Education Programs
(OSEP) in the Office of Special Education and Rehabilitative Services (OSERS) in the U.S.
Department of Education.  

A child with a disability must meet the criteria of one or more of 13 disability categories
and need special education and related services.  The IDEA category of ñother health 
impairmentò includes diabetes as one of the health conditions listed.  To qualify under IDEA,
the studentôs diabetes also must adversely affect educational performance to the point that the
student requires special education and related services, as defined by state law.  An example of
a child with diabetes who may qualify under IDEA is a student who may have difficulty
paying attention or concentrating in the learning environment because of recurring high or low
blood glucose levels that adversely affect the studentôs educational performance. 

IDEA requires school districts to find and identify children with disabilities and to provide
them a free appropriate public education (FAPE).  Under IDEA, FAPE means special 
education and related services that meet state standards and are provided in conformity with an
individualized education program (IEP).  The IDEA regulations specify how school personnel
and parents, working together, develop and implement an IEP. 

Each childôs IEP must include the supplementary aids and services to be provided for, or
on behalf of, the child and a statement of the program modifications or supports for school
personnel that will be provided for the child to make progress and be involved in the general
curriculum.  Administering insulin or glucagon, providing assistance in checking blood
glucose levels, and allowing the student to eat snacks in school are a few examples of related
services, supplementary aids and services, or program modifications or supports that schools
could provide for a particular student with diabetes who is eligible under IDEA.  

Generally, if a child with diabetes needs only a related service and not special education
services as defined by state law, that child is not a child with a disability under IDEA and
therefore is not eligible for any services under IDEA.  Such a child might still be eligible for
services under Section 504.
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Family Education Rights and Privacy Act (FERPA)

FERPA generally prohibits schools from disclosing personally identifiable information in a
studentôs education record, unless the school obtains the consent of the studentôs parent or the
eligible student (a student who is 18 years old or older or who attends an institution of 
postsecondary education).  FERPA does allow schools to disclose this information, without
obtaining consent, to school officials, including teachers, who have legitimate educational
interests in the information, including the educational interests of the child.  Schools that do
this must include in their annual notification to parents and eligible students the criteria for
determining who constitutes a school official and what constitutes a legitimate educational
interest.  Additionally, under FERPA, schools may not prevent the parents of students, or 
eligible students themselves, from inspecting and reviewing the studentôs education records.

How can I get copies of the federal laws?

The statutes are found in the United States Code (U.S.C.).  The regulations implementing
the statutes are found in the Code of Federal Regulations (CFR).

Section 504 of the Rehabilitation Act of 1973, 29 U.S.C. 794, implementing regulations at
34 CFR Part 104.  Available at www.ed.gov/ocr/disability.html.
Title II of the Americans with Disabilities Act of 1990, 42 U.S.C. 12134 et seq.,
implementing regulations at 28 CFR Part 35.  Available at www.ed.gov/ocr/disability.html.
To obtain copies of the Section 504 and Title II regulations, you also may contact the
Customer Service Team of the Office for Civil Rights, U.S. Department of Education, at
(202) 205ï5413 or toll-free at 1ï800ï421ï3481.  For TTY, call 1ï877ï521ï2172.
Individuals With Disabilities Education Act, 20 U.S.C. 111 et seq., implementing 
regulations at 34 CFR Part 300.  Available at www.ed.gov/offices/OSERS/OSEP.
For copies of the IDEA regulations, you also may contact EdPubs at 1ï877ï433ï7827. 
Family Education Rights and Privacy Act (FERPA), 20 U.S.C.1232g, implementing 
regulations at 34 CFR Part 99.  Available at www.ed.gov/offices/OM/fpco.

How can I get more information?

The Office for Civil Rights (OCR) and the Office of Special Education Programs (OSEP)
in the U.S. Department of Education can answer questions and provide technical assistance.
For more information from OCR, contact OCRôs Customer Service Team at (202) 205ï5413
or toll-free at 1ï800ï421ï3481.  For TTY, call 1ï877ï521ï2172.  Information is also avail-
able on the OCR website, www.ed.gov/ocr.  You may also contact one of OCRôs 12
Enforcement Offices around the country.  Contact information is available from the OCR
Customer Service Team and from the OCR website.  For more information from OSEP, call
(202) 205ï5507 or (202) 205ï5637 for TTY.  More information about FERPA is available at
www.ed.gov/offices/OM/fpco.
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American Academy of Family Physicians
(AAFP)
The AAFP is the national member organiza-
tion of family doctors.  Its website includes
articles about the link between obesity and
diabetes in young people and how to help
children lose weight.

11400 Tomahawk Creek Parkway
Leawood, KS 66211
Phone: (913) 906ï6000
www.aafp.org

American Academy of Pediatrics (AAP)
The AAP is a professional membership
organization committed to the attainment of
optimal physical, mental, and social health
and well-being for all infants, children,
adolescents, and young adults.

141 Northwest Point Boulevard
Elk Grove Village, IL 60007ï1098
Phone: (847) 434ï4000
www.aap.org
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resource list
Help for Students with Diabetes

American Association for Health
Education (AAHE)
The AAHE serves health educators and
other professionals who promote the
health of all people through education and
other systematic strategies.  Programming
focuses on health promotion in schools
(K-12), health care, public and commu-
nity agencies, business/industry, and
professional preparation.  AAHE is one of
six national associations within the
American Alliance for Health, Physical
Education, Recreation and Dance.

1900 Association Drive 
Reston, VA 20191 
Toll-free: 1ï800ï213ï7193, Ext. 437   
www.aahperd.org/aahe 

American Association of Diabetes
Educators (AADE)
The AADE is a multidisciplinary organiza-
tion for health professionals who provide
diabetes education and care.  The AADE
website provides diabetes links, including
information about diabetes in children and
adolescents.

100 West Monroe Street, Suite 400
Chicago, IL 60603
Toll-free: 1ï800ïTEAMïUP4 

(1ï800ï832ï6874)
www.aadenet.org
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American Council on Exercise (ACE)
The ACE is a nonprofit organization that
promotes active, healthy lifestyles and their
positive effects on the mind, body, and spirit.
Its programs are directed to youths as well 
as adults.

4851 Paramount Drive
San Diego, CA 92123
Phone: (858) 535ï8227
www.acefitness.org

American Diabetes Association (ADA)
The ADAôs mission is to prevent and cure
diabetes and improve the lives of people with
diabetes.  Founded in 1940, the association
conducts programs in all 50 states and the
District of Columbia, reaching hundreds of
communities across the country.  The ADA is
a nonprofit organization that provides
diabetes research, information and advocacy.
The association offers a variety of programs
focused on young people with diabetes.

1701 North Beauregard Street
Alexandria, VA  22311
Toll-free: 1ï800ïDIABETES 

(1ï800ï342ï2383)
www.diabetes.org

For information about ADAôs training
curriculum for school personnel:
www.diabetes.org/schooltraining
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American Dietetic Association (ADA)
The ADA is a member organization for
registered dietitians and registered 
technicians representing special interests,
including public health, sports nutrition,
medical nutrition therapy, diet counseling for
weight control, cholesterol reduction, and
diabetes.  More than 5,000 dietitians now
belong to the ADAôs specialty group on
Diabetes Care and Education.

120 South Riverside Plaza, Suite 2000
Chicago, IL 60606ï6995
Toll-free: 1ï800ï877ï1600
Consumer referral: 1ï800ï366ï1655
www.eatright.org

American Medical Association (AMA)
The AMA is the nationôs leader in
promoting professionalism in medicine
and setting standards for medical educa-
tion, practice, and ethics.  As the largest
physician membership organization in the
United States, the AMA is at the forefront
of every major development in medicine
and is a steadfast and influential advocate
for physicians and their patients.  The
AMA works tirelessly to promote the art
and science of medicine and the better-
ment of public health.

American Medical Association
Science, Quality and Public Health Group
515 N. State Street
Chicago, IL  60610
Phone: (312) 464ï4908



American School Health Association
(ASHA)
The mission of the ASHA is to promote and
improve the well-being of children and
youth by supporting comprehensive school
health programs.  In addition to a journal,
the association produces a book for school
nurses and families on managing school-age
children with chronic health conditions.

Route 43, P.O. Box 708
Kent, OH 44240
Phone: (330) 678ï1601
www.ashaweb.org

Barbara Davis Center for Childhood
Diabetes
The Barbara Davis Center for Childhood
Diabetes is the largest diabetes and
endocrine care program in Colorado with
unique facilities and resources for clinicians,
clinical researchers, and basic biomedical
scientists working to help patients with 
type 1 diabetes.  The center provides state-
of-the-art clinical diabetes care to a majority
of children and many adults within the
Rocky Mountain Region.  

4200 East Ninth Avenue
Box B -140 
Denver, Colorado 80262
Phone: (303) 315ï8796
www.barbaradaviscenter.org
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Centers for Disease Control and
Prevention (CDC)
The CDC serves as the national focus for
developing and applying disease prevention
and control, environmental health, and health
promotion and education activities designed
to improve the health of the people of the
United States.  CDC divisions with special
relevance to diabetes in students are the
Division of Diabetes Translation, the Division
of Nutrition and Physical Activity, and the
Division of Adolescent and School Health.

4770 Buford Highway, NE
Atlanta, GA  30341
Toll-free: 1ï800-311ï3435
www.cdc.gov

Division of Diabetes Translation
Toll-free: 1ï877ïCDCïDIAB 

(1ï877ï232ï3422)
www.cdc.gov/diabetes

Division of Nutrition and 
Physical Activity
www.cdc.gov/nccdphp/dnpa

Division of Adolescent and School
Health
www.cdc.gov/nccdphp/dash

Disability Rights Education and Defense
Fund (DREDF)
DREDF is a national law and policy center
dedicated to protecting and advancing the
civil rights of people with disabilities through
legislation, litigation, advocacy, technical
assistance, and education and training of 
attorneys, advocates, persons with disabilities,
and parents and children with disabilities.

2212 Sixth Street
Berkeley, CA 94710
Phone: (510) 644ï2555
www.dredf.org
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Diabetes Exercise and Sports Association
This nonprofit service organization is 
dedicated to enhancing the quality of life for
people with diabetes through exercise.

1647-B West Bethany Home Road
Phoenix, AZ 85015
Toll-free: 1ï800ï898ï4322
www.diabetes-exercise.org

Educational Resources Information
Center (ERIC)
The ERIC is a federally funded, nonprofit 
information network designed to provide
ready access to education literature for
teachers and parents.

1307 New York Avenue, NW, Suite 300
Washington, DC 20005ï4701
Toll-free: 1ï800ï822ï9229
www.eric.ed.gov

Indian Health Service (IHS)
IHS National Diabetes Program
The mission of the IHS is to develop,
document, and sustain a public health effort
to prevent and control diabetes in American
Indian and Alaskan Native communities.

5300 Homestead Road, NE 
Albuquerque, NM 87110 
Phone: (505) 248ï4182 
www.ihs.gov
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Joslin Diabetes Center
The Joslin Diabetes Center and its affiliates
offer a full range of services for children and
adults with diabetes, including programs to
help youngsters with diabetes and their 
families to better manage the disease.

1 Joslin Place
Boston, MA 02215
Toll-free: 1ï800ïJOSïLIN1 

(1ï800ï567ï5461)
www.joslin.harvard.edu

Juvenile Diabetes Research Foundation
International (JDRF)
The mission of JDRF is to find a cure for
diabetes and its complications through the
support of research.

120 Wall Street
New York, NY 10005ï4001
Toll-free: 1ï800ï533ïCURE 

(1ï800ï533ï2873)
www.jdrf.org

Lawson Wilkins Pediatric Endocrine
Society (LWPES)
The LWPES is a membership organization
that promotes the acquisition and dissemina-
tion of knowledge of endocrine and
metabolic disorders from conception through
adolescence.  The LWPES website provides
links with information about diabetes in 
children and adolescents.

867 Allardice Way
Stanford, CA 94305
Phone: (650) 494ï3133
www.lwpes.org 



National Association of Elementary
School Principals (NAESP)
The NAESP promotes advocacy and support
for elementary and middle level principals
and other education leaders in their commit-
ment to all children.

Linkages to Learning
1615 Duke Street
Alexandria, VA 22314
Toll-free: 1ï800ï38ïNAESP 

(1ï800ï386ï2377)
www.naesp.org

National Association of School Nurses
(NASN) 
The NASN is a nonprofit organization that
represents school nurses; it offers continuing
education, issues briefs, holds an annual
conference, provides legislative updates and
position statements, and other materials.

1416 Park Street, Suite A
Castle Rock, CO 80109
Toll-free: 1ï866ïNASNïSNS 

(1ï866ï627ï6767)
www.nasn.org

For information about the National
Association of School Nursesô and the
Pediatric Adolescent Diabetes Research
Foundationôs ñP.E.D.S.ò (Pediatric
Education for Diabetes in Schools) training
workshop and manual, contact NASN.
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National Association of Secondary School
Principals (NASSP)
The NASSP is a membership organization
of middle level and high school princi-
pals, assistant principals, and aspiring
school leaders from across the United
States and around the world. NASSPôs
motto is ñpromoting excellence in school
leadership,ò and the association provides
members with various programs and 
services to guide them in administration,
supervision, curriculum planning, and
staff development to achieve that goal.

1904 Association Drive 
Reston, VA 20191 
(703) 860ï0200
www.principals.org

National Association of State Boards of
Education (NASBE)
The NASBE is a nonprofit association
that represents state and territorial boards
of education.  NASBEôs principal objec-
tives include strengthening state
leadership in educational policymaking,
promoting excellence in the education of
all students, advocating equality of access
to educational opportunity, and assuring
continued citizen support for public
education.

277 South Washington Street, Suite 100
Alexandria, VA 22314
Phone (703) 684ï4000
www.nasbe.org
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National Center on Physical Activity and
Disability (NCPAD)
The NCPAD provides information about
current research, local programs, adapted
equipment, recreation and leisure facilities,
and many other aspects of physical activity
for persons with disabilities, including 
children and adolescents with diabetes.

1640 West Roosevelt Road
Chicago, IL 60608
Toll-free: 1ï800ï900ï8086
www.ncpad.org

National Education Association (NEA)
Health Information Network
The NEA Health Information Network is
the nonprofit health affiliate of the
National Education Association, the
nationôs largest labor organization 
representing 2.3 million public school
employees.  The mission of the NEA
Health Information Network is to ensure
that all public school employees, students,
and their communities have the health
information and skills to achieve excel-
lence in education.

1201 16th Street, NW
Suite 521
Washington, DC 20036ï3290
Phone: (202) 833ï4000
www.neahin.org 

National Information Center for Children
and Youth with Disabilities
This national information and referral 
clearinghouse on special education and
disability-related issues provides information
about local, state, or national disability
groups and gives technical assistance to
parents and professionals.

P.O. Box 1492
Washington, DC 20013ï1492
Toll-free: 1ï800ï695ï0285
www.nichcy.org

National Institute of Child Health and
Human Development (NICHD), National
Institutes of Health
The NICHD conducts and supports 
laboratory, clinical, and epidemiologic
research on the reproductive, neurobiologic,
developmental, and behavioral processes 
that determine and maintain the health of 
children, adults, families, and populations.  

31 Center Drive, MSC 2425
Bethesda, MD 20892ï2425
Phone: (301) 496ï5133
www.nichd.nih.gov



National Institute of Diabetes and
Digestive and Kidney Diseases (NIDDK),
National Institutes of Health
The NIDDK conducts and supports research
on many of the most serious diseases 
affecting public health.  The Institute
supports much of the clinical research on the
diseases of internal medicine and related
subspecialty fields as well as many basic
science disciplines.

National Diabetes Education Program
(NDEP)
The NDEP is a federally sponsored
program of the National Institutes of
Health and the Centers for Disease
Control and Prevention, involving over
200 public and private partners to improve
diabetes treatment and outcomes for
people with diabetes, promote early 
diagnosis, and prevent diabetes.

1 Diabetes Way
Bethesda, MD 20892ï3600
Toll-free: 1ï800ï438ï5383
www.ndep.nih.gov

National Diabetes Information
Clearinghouse (NDIC)
The NDIC is a service of the National
Institute of Diabetes and Digestive and
Kidney Diseases that provides informa-
tion about diabetes to people with
diabetes, their families, health care 
professionals, and the public.

1 Information Way
Bethesda, MD 20892ï3560
Toll-free: 1ï800ï860ï8747
www.niddk.nih.gov
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Pediatric Endocrinology Nursing Society
(PENS)
The PENS is a nonprofit professional nurs-
ing organization with the goal of advancing
pediatric endocrine nursing.  Its website
features articles about diabetes-related
topics, including insulin pump therapy,
obesity in children, and development of a
pediatric diabetes education program for
home health nurses.

P.O. Box 2933
Gaithersburg, MD 20886ï2933
Phone: Not available.  All contact is through
mail or email.
Email: Through website under Contact
PENS.
www.pens.org

U. S. Department of Agriculture (USDA)
The USDA supports several programs of
importance to students with diabetes: the
Center for Nutrition Policy and Promotion,
the Food and Nutrition Information Center,
and the Food and Nutrition Service.

Center for Nutrition Policy and
Promotion
www.usda.gov/cnpp

Food and Nutrition Information Center
www.nal.usda.gov/fnic

Food and Nutrition Service
www.fns.usda.gov/fns
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U.S. Department of Education*
The mission of the Department of Education
is to ensure equal access to education and to
promote educational excellence throughout
the nation.

400 Maryland Avenue, SW
Washington, DC  20202

Office for Civil Rights (OCR)
Toll-free: 1ï800ï421ï3481
TTY: 1ï877ï521ï2172
www.ed.gov/ocr

Office of Special Education Programs
(OSEP)
Phone: (202) 205ï5507
TTY: (202) 205ï5637
www.ed.gov/offices/OSERS/OSEP
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*Resources, including websites, are mentioned in this guide as examples and are only a few of the many appropriate resource 
materials available.  Other materials mentioned are provided as resources and examples for the readerôs convenience.  Listing of 
materials and resources in this guide should not be construed or interpreted as an endorsement by the U.S. Department of 
Education of any private organization or business listed herein.

A detailed listing of organizations 
and programs related to children and 

adolescents with diabetes and 
related conditions may be found in

"Resource Directory: Diabetes in
Children and Adolescents".
The directory is available on the 

NDEP website:

www.ndep.nih.gov
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A
Americans with Disabilities Act. A federal
law enacted in 1990 to protect people with
disabilities from discrimination.  Under this
law, diabetes can be considered a disability. 

Autoimmune disease. A disorder in which
the immune system mistakenly attacks and
destroys body tissue that it believes to be
foreign. In type 1 diabetes, an autoimmune
disease, the immune system attacks and
destroys the insulin-producing beta cells.

B
Blood glucose level. The amount of glucose
in the blood.  The recommended blood
glucose levels for most people with diabetes
are from about 80 to 120 before a meal, 180
or less after a meal, and between 100 and
140 at bedtime.

Blood glucose meter. A device that meas-
ures how much glucose is in the blood.  A
specially coated test strip containing a fresh
sample of blood (obtained by pricking the
skin, usually the finger, with a lancet) is
inserted in the meter, which then measures
the amount of glucose in the blood.  

Blood glucose monitoring. The act of
checking the amount of glucose in the blood.
Also called self-monitoring of blood
glucose.

C
Carbohydrates. One of the three main
classes of foods and a source of energy for
the body.  Carbohydrates are mainly sugars
and starches that the body breaks down into
glucose.  Foods high in carbohydrates raise
blood glucose levels.  Carbohydrate foods
include: breads, crackers, and cereals; pasta,
rice, and grains; vegetables; milk and yogurt;
fruit, juice, and sweetened sodas; and table
sugar, honey, syrup, and molasses.

Complications of diabetes. Harmful effects
that may happen when a person has diabetes.
Short-term complications resulting from
poorly controlled or uncontrolled diabetes
include hypoglycemia (low blood glucose)
and hyperglycemia (high blood glucose).
Long-term complications, which may
develop when a person has had diabetes for
a long time, include blindness, amputation of
feet or legs, kidney disease, heart disease,
stroke, and nerve damage. 

D
Diabetes Medical Management Plan.
Describes the medical orders or diabetes
regimen developed by the studentôs health
care provider and family.

Diabetic Coma. A severe emergency in
which a person is not conscious because his
or her blood glucose is too low or too high.
See also hyperglycemia; hypoglycemia; and
diabetic ketoacidosis.

glossary
of Diabetes Terms
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Diabetic ketoacidosis (DKA). A condition
that occurs due to insufficient insulin in the
body.  This can be due to illness, incorrect
doses of insulin, or omitting insulin injec-
tions.  The acidic state that follows causes
fruity smelling breath, deep and rapid
breathing, stomach pain, nausea, vomiting,
and sleepiness.  DKA can lead to coma and
death if not treated promptly.

F
Fast-acting glucose. Foods containing
simple sugar that are used to raise blood
glucose levels quickly during a hypo-
glycemic episode.

G
Glucagon. A hormone that raises the level
of glucose in the blood.  Glucagon, given by
injection, is used to treat severe hypo-
glycemia.

Glucose. A simple sugar found in the blood.
It is the bodyôs main source of energy. 

Glucose tablets or gel. Special products
that deliver a pre-measured amount of pure
glucose.  They are a fast-acting form of
glucose used to counteract hypoglycemia.   

H
Hormone. A chemical produced by an
organ that travels in the blood to affect other
organs.

Hyperglycemia. A high level of glucose in
the blood.  High blood glucose can be due to
a mismatch in insulin, food, and exercise.
Symptoms include thirst, frequent urination,
blurred vision, and fatigue.

Hypoglycemia. A low level of glucose in
the blood.  Low blood glucose is most likely
to occur during or after exercise, if too much
insulin is present, or not enough food is
consumed.  Symptoms include feeling
shaky, having a headache, or being sweaty,
pale, hungry, or tired.

I
Individualized Education Program (IEP).
A program designed for students covered by
the Individuals with Disabilities Education
Act (IDEA).

Individuals with Disabilities Education
Act (IDEA). A federal law that provides
funds to states to support special education
and related services for children with disabil-
ities, administered by the Office of Special
Education Programs in the U.S. Department
of Education.  To be eligible for services
under IDEA, a studentôs diabetes must
impair his or her educational performance so
that he or she requires special education and
related services.  

Insulin. A hormone produced by the
pancreas that helps the body use glucose for
growth and energy.  There are several types
of insulin that are used in combination to
treat people with diabetes. These different
types of insulin have been manufactured
either to have immediate (rapid-acting or
short-acting insulin), intermediate, or long



Helping the Student with Diabetes Succeed 71

A
p

p
e
n

d
ic

es

a long time lead to serious illness and coma.
See also: Diabetic ketoacidosis. 

L
Lancet. A fine, sharp-pointed needle used
by people with diabetes for pricking their
skin to obtain a sample of blood for blood
glucose monitoring.  

M
Metabolism. The term for the way cells
chemically change food so that it can be
used to keep the body alive.

Medical alert identification. An identifica-
tion card and necklace or bracelet indicating
the student has diabetes and giving an emer-
gency number to call.

Mg/dL. Milligrams per deciliter.  This term
is used in blood glucose monitoring to
describe how much glucose is in a specific
amount of blood.

N
Nursing Care Plan. A plan developed by
the school nurse used to implement the
studentôs diabetes medical management plan.
The plan describes functional problem areas,
sets goals for overcoming problems, and lists
tasks/interventions to meet the goals.

(basal insulin) onset of action and duration
of action in the body. A coordinated combi-
nation of insulins is used to allow for
adequate treatment of diabetes at meals,
snacks, during periods of physical activity,
and through the night.

Insulin injections. The process of putting
insulin into the body with a needle and
syringe or an insulin pen.  

Insulin pen. A pen-like device used to put
insulin into the body.  

Insulin pump. A device that delivers a
continuous supply of insulin.  The insulin is
delivered in a steady, measured dose through
a system of plastic tubing (infusion set).
Most infusion sets are started with a guide
needle, then the plastic cannula (a tiny, flexi-
ble plastic tube) is left in place, taped with
dressing, and the needle is removed. 

Insulin resistance. A condition in which
the body does not respond normally to the
action of insulin.  Many people with type 2
diabetes have insulin resistance.

K
Ketoacidosis. See Diabetic ketoacidosis.

Ketones (ketone bodies). Chemicals that
the body makes when there is not enough
insulin in the blood and the body must break
down fat for its energy.  Ketones can poison
and even kill body cells.  When the body
does not have the help of insulin, ketones
build up in the blood and ñspillò over into
the urine so that the body can get rid of
them.  Ketones that build up in the body for

Appendices



72 Helping the Student with Diabetes Succeed

P
Pallor. Abnormal paleness of the skin.

Palpitations. Abnormally rapid or violent
beating of the heart.

Pancreas. The organ behind the lower part
of the stomach that makes insulin.

Peak effect time. Time when insulin has its
major impact on reducing blood glucose
levels.  See also Insulin.

Q
Quick Reference Emergency Plan. This
plan provides school personnel with 
essential information on how to recognize
and treat hypoglycemia or hyperglycemia.

S
Section 504 of the Rehabilitation Act. A
federal law that prohibits recipients of
federal funds from discriminating against
people on the basis of disability.

Syringe. A device used to inject 
medications such as insulin into body tissue.

T
Target range. A selected level for blood
glucose values that the person with diabetes
tries to maintain.  The target range is usually
determined by the physician in consultation
with the patient (or parents, if the patient is a
child).  See also blood glucose levels.

Test strips. Specially designed strips used
in blood glucose meters or in urine testing.

Trained Diabetes Personnel. Nonmedical
personnel who have basic diabetes 
knowledge and have received training in
diabetes care, including the performance of
blood glucose monitoring, insulin and
glucagon administration, recognition and
treatment of hypoglycemia and hyper-
glycemia, and performance of urine ketone
testing. 

U
Urine ketone testing. A procedure for
measuring the level of ketones in the urine.



Care of Children With Diabetes in the
School and Day Care Setting
AMERICAN DIABETES ASSOCIATION

D iabetes is one of the most common
chronic diseases of childhood, with
a prevalence of �1.7 affected indi-

viduals per 1,000 people aged �20 years
(1–4). In the U.S., �13,000 new cases are
diagnosed annually in children (4 –7).
There are about 125,000 individuals �19
years of age with diabetes in the U.S. (8).
The majority of these young people attend
school and/or some type of day care and
need knowledgeable staff to provide a safe
school environment (9–12). Both parents
and the health care team should work to-
gether to provide school systems and day
care providers with the information nec-
essary to allow children with diabetes to
participate fully and safely in the school
experience.

DIABETES AND
THE LAW — Federal laws that protect
children with diabetes include Section
504 of the Rehabilitation Act of 1973, the
Individuals with Disabilities Education
Act of 1991 (originally the Education for
All Handicapped Children Act of 1975),
and the Americans with Disabilities Act.
Under these laws, diabetes has been con-
sidered to be a disability, and it is illegal
for schools and/or day care centers to dis-
criminate against children with disabili-
ties. In addition, any school that receives
federal funding or any facility considered
open to the public must reasonably ac-
commodate the special needs of children
with diabetes. Indeed, federal law re-
quires an individualized assessment of
any child with diabetes. The required ac-
commodations should be provided
within the child’s usual school setting

with as little disruption to the school’s
and the child’s routine as possible and al-
lowing the child full participation in all
school activities.

Despite these protections, children in
the school and day care setting still face
discrimination. For example, some day
care centers may refuse admission to chil-
dren with diabetes, and children in the
classroom may not be provided the assis-
tance necessary to monitor blood glucose
and may be prohibited from eating
needed snacks. The American Diabetes
Association works to ensure the safe and
fair treatment of children with diabetes in
the school and day care setting (13–15).

Diabetes care in schools
Appropriate diabetes care in the school
and day care setting is necessary for the
child’s immediate safety, long-term well
being, and optimal academic perfor-
mance. The Diabetes Control and Com-
plications Trial showed a significant link
between blood glucose control and the
later development of diabetes complica-
tions, with improved glycemic control de-
creasing the risk of these complications
(16,17). To achieve glycemic control, a
child must monitor blood glucose fre-
quently, follow a meal plan, and take
medications. Insulin is usually taken in
multiple daily injections or through an in-
fusion pump. Crucial to achieving glyce-
mic control is an understanding of the
effects of physical activity, nutrition ther-
apy, and insulin on blood glucose levels.

To facilitate the appropriate care of
the student with diabetes, school and day
care personnel must have an understand-

ing of diabetes and must be trained in its
management and in the treatment of dia-
betes emergencies. Knowledgeable
trained personnel are essential if the stu-
dent is to avoid the immediate health risks
of low blood glucose and to achieve the
metabolic control required to decrease
risks for later development of diabetes
complications. Studies have shown that
the majority of school personnel have an
inadequate understanding of diabetes and
that parents of children with diabetes lack
confidence in their teachers’ ability to
manage diabetes effectively (12,18,19).
Consequently, diabetes education must
be targeted toward day care providers,
teachers, and other school personnel who
interact with the child, including school
administrators, school coaches, school
nurses, health aides, bus drivers, secretar-
ies, etc.

The purpose of this position state-
ment is to provide recommendations for
the management of children with diabetes
in the school and day care setting.

GENERAL GUIDELINES FOR
THE CARE OF THE CHILD IN
THE SCHOOL AND DAY CARE
SETTING

I. Diabetes Health Care Plan
An individualized Diabetes Health Care
Plan should be developed by the parent/
guardian, the student’s diabetes care
team, and the school or day care provider.
Inherent in this process are delineated re-
sponsibilities assumed by all parties, in-
cluding the parent/guardian, the school
personnel, and the student. These re-
sponsibilities are outlined in this position
statement. The Diabetes Health Care Plan
should address the specific needs of the
child and provide specific instructions for
each of the following:

1. Blood glucose monitoring, including
the frequency and circumstances re-
quiring testing.
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The recommendations in this paper are based on the evidence reviewed in the following publications:
Diabetes Control and Complications Trial Research Group: The effect of intensive treatment of diabetes on
the development and progression of long-term complications in insulin-dependent diabetes mellitus. N Engl
J Med 329:977–986, 1993; and Diabetes Control and Complications Trial Research Group: The effect of
intensive diabetes treatment on the development and progression of long-term complications in adolescents
with insulin-dependent diabetes mellitus. J Pediatr 125:177–188, 1994.

The initial draft of this paper was prepared by Georgeanna Klingensmith, MD, Francine Kaufman, MD,
Desmond Schatz, MD, and William Clarke, MD. The paper was peer-reviewed, modified, and approved by the
Professional Practice Committee and the Executive Committee, November 1998. Most recent review/ revi-
sion, 2000.
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2. Insulin administration (if necessary),
including doses/injection times pre-
scribed for specific blood glucose val-
ues and the storage of insulin.

3. Meals and snacks, including food con-
tent, amounts, and timing.

4. Symptoms and treatment of hypogly-
cemia (low blood glucose), including
the administration of glucagon if rec-
ommended by the student’s treating
physician.

5. Symptoms and treatment of hypergly-
cemia (high blood glucose).

6. Testing for ketones and appropriate
actions to take for abnormal ketone
levels, if requested by the student’s
health care provider.

Figure 1 includes a sample Diabetes
Health Care Plan. For detailed informa-
tion on the symptoms and treatment of
hypoglycemia and hyperglycemia, refer
to the Medical Management of Type 1 Dia-
betes (20). A brief description of diabetes
targeted to school and day care personnel
is included in the APPENDIX; it may be help-
ful to include this information as an intro-
duction to the Diabetes Health Care Plan.

II. Responsibilities of the various
care providers

A. The parent/guardian should provide
the school or day care provider with
the following:

1. All materials and equipment neces-
sary for diabetes care tasks, including
blood glucose testing, insulin admin-
istration (if needed), and urine or
blood ketone testing. The parent/
guardian is responsible for the main-
tenance of the blood glucose testing
equipment (i.e., cleaning and per-
forming controlled testing per the
manufacturer’s instructions) and
must provide materials necessary to
ensure proper disposal of materials.
A separate logbook should be kept at
school with the diabetes supplies for
the staff or student to record test re-
sults; blood glucose values should be
transmitted to the parent/guardian
for review as often as requested.

2. Supplies to treat hypoglycemia, in-
cluding a source of glucose and a glu-
cagon emergency kit, if indicated in
the Diabetes Health Care Plan.

3. Information about diabetes and the
performance of diabetes-related tasks.

4. Emergency phone numbers for the
parent/guardian and the diabetes care
team so that the school can contact
these individuals with diabetes-related
questions and/or during emergencies.

5. Information about the student’s meal/
snack schedule. The parent should
work with the school to coordinate
this schedule with that of the other
students as closely as possible. For
young children, instructions should
be given for when food is provided
during school parties and other activ-
ities.

B. The school or day care provider
should provide the following:

1. Training to all adults who provide
education/care for the student on the
symptoms and treatment of hypogly-
cemia and hyperglycemia and other
emergency procedures. An adult and
back-up adult(s) trained to 1) per-
form fingerstick blood glucose mon-
itoring and record the results; 2) take
appropriate actions for blood glucose
levels outside of the target ranges as
indicated in the student’s Diabetes
Health Care Plan; and 3) test the
urine or blood for ketones, when
necessary, and respond to the results
of this test.

2. Immediate accessibility to the treat-
ment of hypoglycemia by a knowl-
edgeable adult. The student should
remain supervised until appropriate
treatment has been administered,
and the treatment should be available
as close to where the student is as
possible.

3. If indicated by the child’s develop-
mental capabilities and the Diabetes
Health Care Plan, an adult and
back-up adult(s) trained in insulin
administration.

4. An adult and back-up adult(s)
trained to administer glucagon, in ac-
cordance with the student’s Diabetes
Health Care Plan.

5. A location in the school to provide
privacy during testing and insulin ad-
ministration, if desired by the stu-
dent and family, or permission for
the student to check his or her blood
glucose level and to take appropriate
action to treat hypoglycemia in the
classroom or anywhere the student is
in conjunction with a school activity,

if indicated in the student’s Diabetes
Health Care Plan.

6. An adult and back-up adult(s) re-
sponsible for the student who will
know the schedule of the student’s
meals and snacks and work with the
parent/guardian to coordinate this
schedule with that of the other stu-
dents as closely as possible. This in-
dividual also will notify the parent/
guardian in advance of any expected
changes in the school schedule that
affect the student’s meal times or
exercise routine. Young children
should be reminded of snack times.

7. Permission for the student to see
school medical personnel upon re-
quest.

8. Permission for the student to eat a
snack anywhere, including the class-
room or the school bus, if necessary
to prevent or treat hypoglycemia.

9. Permission to miss school without
consequences for required medical
appointments to monitor the stu-
dent’s diabetes management. This
should be an excused absence with a
doctor’s note, if required by usual
school policy.

10. Permission for the student to use the
restroom and have access to fluids
(i.e., water) as necessary.

11. An appropriate location for insulin
and/or glucagon storage, if necessary.

An adequate number of school per-
sonnel should be trained in the necessary
diabetes procedures (e.g., blood glucose
monitoring, insulin and glucagon admin-
istration) and in the appropriate response
to high and low blood glucose levels to
ensure that at least one adult is present to
perform these procedures in a timely
manner while the student is at school, on
field trips, and during extracurricular ac-
tivities or other school-sponsored events.
These school personnel need not be
health care professionals.

The student with diabetes should
have immediate access to diabetes sup-
plies at all times, with supervision as
needed. Provisions similar to those de-
scribed above must be available for field
trips, extracurricular activities, other
school-sponsored events, and on trans-
portation provided by the school or day
care facility to enable full participation in
school activities.

It is the school’s legal responsibility to
provide appropriate training to school
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Figure 1—Diabetes Health Care Plan.
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staff on diabetes-related tasks and in the
treatment of diabetes emergencies. This
training should be provided by health
care professionals with expertise in diabe-
tes unless the student’s health care pro-
vider determines that the parent/guardian
is able to provide the school personnel
with sufficient oral and written informa-
tion to allow the school to have a safe and
appropriate environment for the child. If
appropriate, members of the health care
team should provide instruction and ma-
terials to the parent/guardian to facilitate
the education of school staff. Educational
materials from the American Diabetes As-
sociation and other sources targeted to
school personnel and/or parents are avail-
able. Table 1 includes a listing of appro-
priate resources.

III. Expectations of the student in
diabetes care
Children and youths should be able to
implement their diabetes care at school
with parental consent to the extent that is
appropriate for the student’s develop-

ment and his or her experience with dia-
betes. The extent of the student’s ability to
participate in diabetes care should be
agreed upon by the school personnel, the
parent/guardian, and the health care
team, as necessary. The ages at which
children are able to perform self-care
tasks are very individual and variable, and
a child’s capabilities and willingness to
provide self-care should be respected.

1. Preschool and day care. The preschool
child is usually unable to perform di-
abetes tasks independently. By 4 years
of age, children may be expected to
generally cooperate in diabetes tasks.

2. Elementary school. The child should be
expected to cooperate in all diabetes
tasks at school. By age 8 years, most
children are able to perform their own
fingerstick blood glucose tests with su-
pervision. By age 10, some children
can administer insulin with supervi-
sion.

3. Middle school or junior high school. The
student should be able to administer

insulin with supervision and perform
self-monitoring of blood glucose un-
der usual circumstances when not ex-
periencing a low blood glucose level.

4. High school. The student should be able
to perform self-monitoring of blood
glucose under usual circumstances
when not experiencing low blood glu-
cose levels. In high school, adolescents
should be able to administer insulin
without supervision.

At all ages, individuals with diabetes
may require help to perform a blood glu-
cose test when the blood glucose is low. In
addition, many individuals require a re-
minder to eat or drink during hypoglyce-
mia and should not be left unsupervised
until such treatment has taken place and
the blood glucose value has returned to
the normal range.

MONITORING BLOOD
GLUCOSE IN THE
CLASSROOM — It is best for a stu-
dent with diabetes to obtain a blood glu-
cose level and to respond to the results as
quickly and conveniently as possible.
This is important to avoid medical prob-
lems being worsened by a delay in testing/
treatment and to minimize educational
problems caused by missing instruction
in the classroom. Accordingly, as stated
earlier, a student should be permitted to
monitor his or her blood glucose level and
take appropriate action to treat hypogly-
cemia in the classroom or anywhere the
student is in conjunction with a school
activity, if preferred by the student and
indicated in the student’s Diabetes Health
Care Plan. However, some students desire
privacy during testing and this preference
should also be accommodated.

In summary, with proper planning and
the education and training of school per-
sonnel, children and youth with diabetes
can fully participate in the school experi-
ence. To this end, the family, the health
care team, and the school should work
together to ensure a safe learning environ-
ment.

APPENDIX: BACKGROUND
INFORMATION ON
DIABETES FOR SCHOOL
PERSONNEL — Diabetes is a serious,
chronic disease that impairs the body’s
ability to use food. Insulin, a hormone
produced by the pancreas, helps the body

Table 1—Resources for teachers, child care providers, parents, and health professionals

Children with Diabetes: Information for Teachers & Child-Care Providers, Alexandria, VA,
American Diabetes Association, 1999 (brochure); available online at www.diabetes.org/
ada/teacher.asp.

Your School & Your Rights: Protecting Children with Diabetes Against Discrimination in Schools
and Day Care Centers, Alexandria, VA, American Diabetes Association, 2000 (brochure);
available online at http://www.diabetes.org/main/type1/parents_kids/away/scrights.jsp.*

Your Child Has Type 1 Diabetes: What You Should Know, Alexandria, VA, American Diabetes
Association, 1999 (brochure); available online at http://www.diabetes.org/main/community
/advocacy/type1.jsp*

Treating Diabetes Emergencies: What You Need to Know, Alexandria, VA, American Diabetes
Association, 1995 (video); 1-800-232-6733.

Complete Guide to Diabetes, Alexandria, VA, American Diabetes Association, 1999; 1-800-
232-6733.

Raising a Child with Diabetes: A Guide for Parents, Alexandria, VA, American Diabetes
Association, 2000; 1-800-232-6733.

Clarke W: Advocating for the child with diabetes. Diabetes Spectrum 12:230–236, 1999.
Education Discrimination Resources List, Alexandria VA, American Diabetes Association,

2000.*
Wizdom: A Kit of Wit and Wisdom for Kids with Diabetes (and their parents), Alexandria, VA,

American Diabetes Association, 2000. Order information and select resources available at
www.diabetes.org/wizdom.

The Care of Children with Diabetes in Child Care and School Setting (video); available from,
Managed Design, Inc., P.O. Box 3067, Lawrence, KS 66046, (785) 842-9088.

Fredrickson L, Griff M: Pumper in the School, Insulin Pump Guide for School Nurses, School
Personnel and Parents. MiniMed Professional Education, Your Clinical Coach. First Edition, May
2000. MiniMed, Inc., 1-800-440-7867.

Tappon D. Parker M, Bailey W: Easy As ABC, What You Need to Know About Children Using
Insulin Pumps in School. Disetronic Medical Systems, Inc., 1-800-280-7801.

*These documents are available in the American Diabetes Association’s Education Discrimination Packet by
calling 1-800-DIABETES.
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convert food into energy. In people with
diabetes, either the pancreas does not
make insulin or the body cannot use in-
sulin properly. Without insulin, the
body’s main energy source—glucose—
cannot be used as fuel. Rather, glucose
builds up in the blood. Over many years,
high blood glucose levels can cause dam-
age to the eyes, kidneys, nerves, heart,
and blood vessels.

The majority of school-aged youth
with diabetes have type 1 diabetes. People
with type 1 diabetes do not produce insu-
lin and must receive insulin through ei-
ther injections or an insulin pump.
Insulin taken in this manner does not cure
diabetes and may cause the student’s
blood glucose level to become danger-
ously low. Type 2 diabetes, the most com-
mon form of the disease typically
afflicting obese adults, has been shown to
be increasing in youth (21). This may be
due to the increase in obesity and de-
crease in physical activity in young peo-
ple. Students with type 2 diabetes may be
able to control their disease through diet
and exercise alone or may require oral
medications and/or insulin injections. All
people with type 1 and type 2 diabetes
must carefully balance food, medications,
and activity level to keep blood glucose
levels as close to normal as possible.

Low blood glucose (hypoglycemia) is
the most common immediate health
problem for students with diabetes. It oc-
curs when the body gets too much insu-
lin, too little food, a delayed meal, or more
than the usual amount of exercise. Symp-
toms of mild to moderate hypoglycemia
include tremors, sweating, l ight-
headedness, irritability, confusion, and
drowsiness. A student with this degree of
hypoglycemia will need to ingest carbo-
hydrates promptly and may require assis-
tance. Severe hypoglycemia, which is
rare, may lead to unconsciousness and
convulsions and can be life-threatening if
not treated promptly.

High blood glucose (hyperglycemia)
occurs when the body gets too little insu-
lin, too much food, or too little exercise; it
may also be caused by stress or an illness

such as a cold. The most common symp-
toms of hyperglycemia are thirst, frequent
urination, and blurry vision. If untreated
over a period of days, hyperglycemia can
cause a serious condition called diabetic
ketoacidosis (DKA), which is character-
ized by nausea, vomiting, and a high level
of ketones in the blood and urine. For
students using insulin infusion pumps,
lack of insulin supply may lead to DKA
more rapidly. DKA can be life-threatening
and thus requires immediate medical at-
tention.
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POLICY STATEMENT

High-Deductible Health Plans and the
New Risks of Consumer-Driven
Health Insurance Products
Committee on Child Health Financing

ABSTRACT
Consumer-driven health care is the most noteworthy development in health
insurance since the widespread adoption of health maintenance organizations and
preferred provider organizations in the 1980s. The most common consumer-
driven health plan is the high-deductible health plan, which is essentially a
catastrophic health insurance plan, often linked with tax-advantaged spending
accounts, with very high deductibles, fewer benefits, and higher cost-sharing than
conventional health maintenance organization or preferred provider organization
plans. The financial risks are significant under high-deductible health plans, espe-
cially for low- to moderate-income families and for families whose children have
special health care needs. Of concern for pediatricians are the potential quality
risks that are predictable in high-deductible health plans, in which families are
likely to delay or avoid seeking care, especially preventive care (if it is not
exempted from the deductible), when they are faced with paying for care before
the deductible is met. This policy statement provides background information on
the most common consumer-driven health plan model, discusses the implications
for pediatricians and families, and offers recommendations pertaining to health
plan product design, education, practice administration, and research.

INTRODUCTION
Consumer-driven health care is the most noteworthy development in health
insurance since the widespread adoption of health maintenance organizations
(HMOs) and preferred provider organizations (PPOs) in the 1980s. Faced with
unsustainable premium increases and heightened competition, employers are
experimenting with new products, referred to as consumer-driven health plans
(CDHPs).1 The potential benefit of a CDHP is to increase the control consumers
have over their health care spending and to empower them to use published
information to guide their care options. The most commonly sold CDHP is a
high-deductible health plan (HDHP), which essentially is a catastrophic health
insurance plan, often linked with tax-advantaged spending accounts, with very
high deductibles, fewer benefits, and higher cost-sharing than conventional HMO
and PPO plans. HDHPs offer a new strategy for sharing risk and responsibility for
health care costs among employers and employees.2 HDHPs also represent a major
shift from defined benefits to defined contributions.3 At this time, there is insuf-
ficient information to ascertain the specific effects of HDHPs on children’s access to
care and the operation of the medical home; however, there is concern that
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children from low- to moderate-income families and
children with special health care needs may be at risk if
covered under HDHPs.

This policy statement provides background informa-
tion on the most common CDHP model—the HDHP
paired with a tax-advantaged spending account—and
the latest research on these new insurance products. The
statement also discusses the implications for pediatri-
cians and families and offers recommendations pertain-
ing to product design, education, practice administra-
tion, and research.

BACKGROUND
HDHPs were established by the Medicare Prescription
Drug Improvement and Modernization Act of 2003.
Currently, qualified HDHPs are health insurance plans
with at least a $2000 deductible for family coverage and
a total annual out-of-pocket maximum, including de-
ductible, copays, and other cost-sharing, that cannot
exceed $10 000 per family.4 The spending account—
either a health reimbursement account (HRA) or a
health savings account (HSA)—is used to pay for a por-
tion of health care expenses until the plan’s high deduct-
ible is met; then, the HDHP functions like a PPO plan.5

The 2 common spending accounts differ in terms of
ownership, requirements to be tied to an HDHP, discre-
tion to carry over unused amounts into subsequent
years, and portability (see Table 1). Briefly, the HRA is
owned and solely funded by the employer.6 It is typically
offered with an HDHP but also can be offered with an
HMO or PPO. The employer has discretion about the
amount of funds to be carried over, and HRAs are not
portable.7 The HSA is owned by the employee, although
the employer can contribute. It can only be used with an
HDHP that has a deductible up to $5150 per family.7

Money can be carried over from year to year, and the
HSA is portable.7

Research shows that very large and very small em-
ployers as well as individuals in the nongroup market
are most interested in offering and purchasing HDHPs.
Early research suggests that healthier and wealthier in-
dividuals are more likely to purchase HDHPs than their
counterparts. Individuals and families in higher tax
brackets, especially those who are healthy, can benefit
from this method to save for medical expenses, and
possibly retirement, with pretax dollars.

According to the 2005 National Employers Health
Benefits Survey8 sponsored by the Kaiser Family Foun-

dation and the Health Research and Education Trust,
20% of employers are offering an HDHP, up from only
5% in 2003. A minority of firms that offer HDHPs (1 in
5) offer either an HRA contribution (10%) or an HSA-
qualified plan (12%). In firms that offer HRAs, approx-
imately 25% of employees participate (1.6 million em-
ployees or 2% of all covered workers). On average,
employer contributions to HRAs amount to $1556. In
firms that offer HSAs, approximately 15% of employees
participate (810 000 employees or 1.2% of all covered
workers). Average annual employer contributions to
HSAs amount to $1185, with one third of employers
making no contributions. It is unclear what the average
amount that employees contribute is.

Table 2 illustrates the cost differences between HDHPs
and PPOs for an average family. Although the propor-
tion of employers currently offering HDHPs with spend-
ing accounts is small, the expected growth is predicted to
be sizeable. According to the 2005 National Employer
Health Benefits Survey, 2% to 4% of firms reported that
they were very likely to offer HDHPs next year, and 22%
to 25% reported that they were somewhat likely to offer
them.9

PREVENTIVE CARE AND HDHPs
Generally, an HDHP cannot provide any benefits before
the deductible is satisfied, but there is an exception for
preventive care. Referred to as the “safe harbor for pre-
ventive benefits,” HDHPs with HSAs are permitted, but
not required, to offer preventive care without meeting
the deductible.9 According to the Internal Revenue
Code, preventive care is defined as routine well-child
care and immunizations; periodic health evaluations,
including tests and diagnostic procedures ordered in
conjunction with routine examinations, such as annual
physicals; mental health and substance abuse screening;
vision and hearing screening; screenings for various pe-
diatric conditions (ie, developmental delay, congenital
hypothyroidism, lead concentration, phenylketonuria,
and scoliosis); metabolic, nutritional, and endocrine
screening; infectious disease screening; and mainte-
nance drugs used by chronically ill patients.10 Despite
this important provision, the 2005 National Employer
Health Benefits Survey found that only 30% of employ-
ers who offer an HDHP with an HSA covered preventive
care before the deductible was met, thus eroding the
relationship between the medical home and the family.9

TABLE 1 Comparison of HRA and HSA

Plan Tax Savings Funded by Annual Rollover of Unused
Funds

Portable

HRA Yes Employer At the employer’s discretion At the employer’s discretion
HSA Yes (funds may be invested and earn interest tax

free)
Can be both employer and employee Yes Yes

PEDIATRICS Volume 119, Number 3, March 2007 623



IMPLICATIONS FOR PEDIATRICIANS AND FAMILIES
HDHPs carry potentially significant coverage, financial,
quality, and practice risks for pediatricians as well as
families. Among the coverage restrictions, HDHPs typi-
cally offer less generous coverage for certain services (eg,
drugs, mental health) compared with PPOs or HMOs.10

Physician and hospital coverage is likely to be the same,
although not necessarily in terms of cost-sharing.8 It is
often difficult to assess the coverage risks associated with
preventive care, because the service may or may not be
exempt from the deductible; also, information on peri-
odicity and content may not be extensively described in
consumer materials. Another more significant coverage
risk of HDHPs is the potential for “destabilization” of
employer-sponsored health insurance if more employers
and families purchase HDHPs instead of HMOs and
PPOs, which typically offer more comprehensive bene-
fits.

The financial risks are significant under HDHPs, espe-
cially for low- to moderate-income families and for fam-
ilies whose children have special health care needs.7

Because visits by children with special health care needs
to specialists are not considered preventive care, parents
will need to tap into their HSA or HRAs to pay for these
visits as well as any laboratory tests, imaging, therapies,
and other essential health care services. Once the HSA or
HRA is depleted, parents will need to pay out-of-pocket
until they have reached their deductible. Thus, children
with special health care needs may not receive all their
recommended care, and/or their families may have con-
siderable out-of-pocket expenses. Clearly, families face
greater exposure to financial risk with higher deduct-
ibles, use of coinsurance versus copays, and higher out-
of-pocket maximums.11 In addition, families may face
higher per-service charges because there is not a “middle
man” negotiating provider discounts.12 Under managed
care plans, discounted fees are provided in exchange for
the potential for increased volume, prompt payment,
and streamlined claims processing. These favorable dis-
counts may not be available under HDHPs. In general,
HDHPs with spending accounts could potentially be ad-
vantageous only if certain conditions were met—for ex-
ample, if the family had few health problems, the pre-
mium was priced low, preventive care was not counted
toward the deductible, benefits needed by the family
were covered with affordable cost-sharing, and few ser-
vices were used by the family.13

Of concern to pediatricians are the potential quality
risks that are predictable in HDHPs in which families are
likely to delay or avoid seeking care when they are faced
with paying for care before the deductible is met.14

Lower rates of preventive care and immunizations, less
compliance with recommended treatment, less continu-
ity of care, and lower use of acute and chronic care
services are very real concerns.15 HDHPs have the poten-
tial to adversely decrease access to medical homes and
result in more episodic, high-priced care. Faced with
difficult choices, families may seek to “load up” on a
scheduled visit to save money or delay care until after
the deductible is met. In the end, families will have to
make many more decisions about the cost-versus-qual-
ity trade-offs, relying on Internet-based information, on-
line patient support tools, and nurse help lines.1

Although decision-support tools have been identified
as a special feature of HDHPs, a recent US Government
Accountability Office report16 noted that tools provided
by insurance carriers to assist consumers in assessing the
price and quality of health care providers and services do
not provide sufficient information to allow enrollees to
fully assess the cost and quality trade-offs of health
care–purchasing decisions. Of concern are the methods
that insurers and third-party agencies use to rate the
quality of care of providers. Relying on claims data, for
example, represents a flawed approach to judging qual-
ity.

A variety of pediatric practice risks are starting to
emerge with HDHPs. Among them are greater adminis-
trative and collection costs and bad debt for practices.17

This is attributable in part to the fact that some HDHP
administrators have notified families not to pay the phy-
sician charges at the time of service, instead waiting for
explanation of benefit statements to assess deductibles
and savings account balances. Importantly, pediatricians
are likely to be asked more about the costs of their
services as well as the content and value of specific
services.13 In addition, families in these plans will likely
request more telephone and e-mail assistance to avoid
making in-person visits.

RECOMMENDATIONS
The following recommendations focus on the different
groups of people and organizations affected by CDHPs.
These groups include the insurance companies and
third-party payers designing the plans, the families pur-
chasing the plans, and the employers providing the
plans. Also included are recommendations for physicians
and practices to prepare for CDHPs.

HDHP Design

● Coverage should be provided for preventive services
including, but not limited to, well-child care, immu-
nizations, and appropriate screenings.

TABLE 2 Comparison of Premiums and Deductibles in HDHP
and PPOs

Plan for Average Family
of 4 Members

Average Annual
Premiums, $

Average Annual
Deductible, $

HDHP with HRA 8530 3686
HDHP with HSA 7909 4070
PPO 11 090 646
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● Preventive services should be “first-dollar” coverage
(ie, covered before the deductible is met).

● Allowed reimbursement amounts for preventive ser-
vices should be age adjusted to provide adequate pay-
ment for preventive health care recommended by the
American Academy of Pediatrics (AAP).

● Physicians should be allowed to collect copays and
payment for nonpreventive services at the time of
visit. Methods to make this simpler, such as real-time
debit cards for HSAs, should be developed. Vendors
should implement integrated, real-time claims-adjudi-
cation processes to help clinicians obtain payment for
services from the patient more quickly.

● Payment for services before the deductible has been
met should be at billed charges. If a contracted fee
schedule is used, it should be adjusted to reflect the
increased billing and administration costs incurred by
the physician.

● Consideration should be given to payment for tele-
phone and e-mail services, because telephone and
e-mail advice will be in greater demand.

Education

● Increase pediatricians’ awareness of the prevalence of
HDHPs in their geographic area and their varied cost-
sharing requirements and benefit designs.

● Communicate to employers the importance of cover-
ing preventive care outside the deductible and the
importance of receiving preventive care in the medical
home.

● Publicize to employers, patients, and the public the
average costs of preventive care services, including the
increased frequency of examinations and number of
vaccines required during the first 2 years of life and
the increased amount of time required for adolescent
care.

● Consider new educational strategies to assist families
when insurance decisions are made, and focus on
deductible levels, preventive care coverage, cost-shar-
ing protections, provider networks, spending ac-
counts, and payment arrangements.

Practice Management

● Publicize the practice’s policy about collecting pay-
ment for services at the time of the visit.

● Communicate the costs and reasons for preventive,
acute, follow-up, and chronic medical care.

● Establish billing policies for telephone and e-mail ser-
vices.

● Prepare for greater administration/collection burdens
and bad debts.

● Use AAP Hassle Factor forms (available online at the
Member Center at www.aap.org/moc [under “more
resources”]) to inform state and national AAP leaders
of issues and problems.

Quality Improvement Measures

● HDHPs should adhere to providing quality data infor-
mation to consumers on the basis of measurement
standards developed by accrediting organizations.

● Quality data should be based on measures that are
evidence based, relevant to patient outcomes, and sta-
tistically valid and reliable.

Research

● Encourage, support, and promote research to assess
the value and benefits of preventive pediatric services
and promote research to evaluate the effects that
HDHPs have on children’s and adolescents’ access to
care and family satisfaction with care and cost of care.

● Examine the effect of HDHPs on the use of medical
services, including preventive, acute, and chronic
care.

CONCLUSIONS
CDHPs offer the opportunity of more consumer involve-
ment in the decision to purchase specific health care
items. However, of notable concern are the effects of this
process on children receiving necessary and highly cost-
effective preventive care and on lower- or middle-in-
come parents, who will have to pay for a substantial
amount of their children’s health care out-of-pocket.
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POLICY STATEMENT

HIV Testing and Prophylaxis to
Prevent Mother-to-Child Transmission
in the United States
Committee on Pediatric AIDS

ABSTRACT
Universal HIV testing of pregnant women in the United States is the key to prevention
of mother-to-child transmission of HIV. Repeat testing in the third trimester and rapid
HIV testing at labor and delivery are additional strategies to further reduce the rate of
perinatal HIV transmission. Prevention of mother-to-child transmission of HIV is most
effective when antiretroviral drugs are received by the mother during her pregnancy
and continued through delivery and then administered to the infant after birth.
Antiretroviral drugs are effective in reducing the risk of mother-to-child transmission
of HIV even when prophylaxis is started for the infant soon after birth. New rapid
testing methods allow identification of HIV-infected women or HIV-exposed infants in
20 to 60 minutes. The American Academy of Pediatrics recommends documented,
routine HIV testing for all pregnant women in the United States after notifying the
patient that testing will be performed, unless the patient declines HIV testing (“opt-
out” consent or “right of refusal”). For women in labor with undocumented HIV-
infection status during the current pregnancy, immediate maternal HIV testing with
opt-out consent, using a rapid HIV antibody test, is recommended. Positive HIV
antibody screening test results should be confirmed with immunofluorescent anti-
body or Western blot assay. For women with a positive rapid HIV antibody test result,
antiretroviral prophylaxis should be administered promptly to the mother and new-
born infant on the basis of the positive result of the rapid antibody test without waiting
for results of confirmatory HIV testing. If the confirmatory test result is negative, then
prophylaxis should be discontinued. For a newborn infant whose mother’s HIV
serostatus is unknown, the health care professional should perform rapid HIV anti-
body testing on the mother or on the newborn infant, with results reported to the
health care professional no later than 12 hours after the infant’s birth. If the rapid HIV
antibody test result is positive, antiretroviral prophylaxis should be instituted as soon
as possible after birth but certainly by 12 hours after delivery, pending completion of confirmatory HIV testing. The mother
should be counseled not to breastfeed the infant. Assistance with immediate initiation of hand and pump expression to
stimulate milk production should be offered to the mother, given the possibility that the confirmatory test result may be
negative. If the confirmatory test result is negative, then prophylaxis should be stopped and breastfeeding may be initiated.
If the confirmatory test result is positive, infants should receive antiretroviral prophylaxis for 6 weeks after birth, and the
mother should not breastfeed the infant. Pediatrics 2008;122:1127–1134

INTRODUCTION
Continuing technologic and medical advances in the diagnosis, prevention, and treatment of pediatric HIV infection
require ongoing assessment and review of recommendations relating to pediatric HIV infection, including recom-
mendations regarding prenatal and perinatal HIV counseling and testing. Current guidelines are consistent in their
recognition of the importance of universal HIV testing of pregnant women in the United States as the key to
prevention of mother-to-child transmission (MTCT) (also referred to as vertical or perinatal transmission) of HIV. The
American Academy of Pediatrics (AAP) continues to support these guidelines. This policy statement updates the data
that support the guidelines and suggests ways to continue improving the implementation of the recommendations
for universal testing during routine prenatal care.

WHY IS A NEW STATEMENT NEEDED NOW?
There is continued MTCT of HIV in the United States; 397 infants were infected through MTCT in 1999–2001 in areas
conducting enhanced perinatal surveillance.1 These infant infections occurred despite the availability of efficacious
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interventions for preventing such transmission (antiret-
roviral [ARV] prophylaxis to mother and infant, elective
cesarean delivery before the onset of labor and before
rupture of membranes, and complete avoidance of
breastfeeding).2 In recent years, lack of identification of
maternal HIV-infection status has been the primary rea-
son for new infant HIV infections; effective interventions
cannot be implemented unless maternal HIV status is
known. Rapid HIV antibody testing methods now allow
identification of HIV-infected women or HIV-exposed
infants in 20 to 60 minutes3–5 (see also www.cdc.gov/
hiv/topics/testing/rapid/index.htm). Studies have dem-
onstrated the effectiveness of ARV prophylaxis for pre-
venting MTCT of HIV, even when prophylaxis is initiated
after the birth of the infant.6–10 New guidelines from the
Centers for Disease Control and Prevention (CDC)
strengthen the recommendations for routine HIV testing
during pregnancy.11 This report summarizes the recom-
mendations of the AAP regarding HIV testing and pro-
phylaxis to prevent MTCT of HIV, which are consistent
with and supportive of the CDC recommendations.

HIV TESTING
For adults and children 18 months or older, “conven-
tional testing” of blood for the presence of antibodies
against HIV is performed by using a screening enzyme
immunoassay (EIA). If the initial EIA result is positive,
the laboratory repeats the EIA on the same blood sam-
ple, and if the repeat result is positive, the remainder of
the blood is used to perform a confirmatory test, either
immunofluorescent antibody (IFA) or Western blot as-
say. Because children younger than 18 months may
have a positive HIV antibody test result because of the
presence of passively acquired maternal antibody, assays
that directly detect HIV DNA or RNA (generically re-
ferred to as HIV nucleic acid amplification tests) are
required for diagnosis of HIV infection in children
younger than 18 months.12,13 Results of conventional
HIV antibody tests and HIV nucleic acid amplification
tests usually require hours to days to be returned.

“Rapid” HIV antibody tests have been available since
2002.3,5,14 These are screening tests, which means that a
positive test result requires confirmation with an IFA or
Western blot assay. The rapid antibody test is more
sensitive and more specific than the conventional EIA,
so a conventional EIA is not used as the confirmatory
test for a rapid HIV antibody test.15 In 1 study of the
feasibility and benefit of use of the rapid test in pregnant
women already in labor when they presented to health
care professionals, the positive predictive value of the
rapid test was shown to be higher than that of the
conventional EIA.4 That study of 4849 women (HIV
prevalence: 7 in 1000) demonstrated that for the con-
ventional EIA, the sensitivity was 100%, specificity was
99.8%, and the positive predictive value was 76%,
whereas for the rapid HIV test, the sensitivity was 100%,
specificity was 99.9%, and the positive predictive value
was 90%.4

Although it is usually recommended that all HIV an-
tibody screening tests be confirmed before HIV-specific
treatments are started, this can take several weeks, be-

cause there is often a delay between availability of the
results of the screening test and results of the confirma-
tory IFA or Western blot assay. This is not problematic
for a woman identified early in pregnancy, because ini-
tiation of ARV prophylaxis against MTCT generally is not
started until the second trimester. However, it is a prob-
lem for a woman who is late in pregnancy or in labor or
is being tested immediately postpartum. In such in-
stances, time is of the essence in initiating ARV prophy-
laxis to prevent MTCT. Therefore, when women have
positive results of rapid antibody screening late in preg-
nancy, during labor, or within the first few hours of
delivery of the infant, ARV prophylaxis to prevent MTCT
should be instituted promptly on the basis of the positive
results of the screening test. A maternal blood sample for
a confirmatory HIV antibody assay should be obtained
and sent for testing.4,16,17 Prophylaxis should be stopped if
the confirmatory test result is negative.

BENEFITS OF HIV TESTING
HIV testing during pregnancy allows identification of
HIV infection in women who might not know they are
infected. This is important for the health of the woman,
because knowledge of her HIV-infection status will allow
appropriate evaluation, including CD4� T-lymphocyte
count and HIV viral load quantification, initiation of
comprehensive care, and appropriate ARV treatment.
HIV antibody testing early in pregnancy has the added
benefit of allowing the most effective interventions to
prevent MTCT of HIV to be initiated, including ARV
prophylaxis, planning an appropriate mode of delivery
(elective cesarean delivery or vaginal delivery, depend-
ing on maternal viral load near delivery), and avoidance
of breastfeeding. HIV antibody testing later in preg-
nancy, or even after delivery of the newborn infant, still
allows initiation of effective ARV interventions that can
reduce the risk of MTCT of HIV.

Benefits of HIV Testing Early in Pregnancy

Single-Drug ARV Prophylaxis and MTCT of HIV
The 3-part 1994 Pediatric AIDS Clinical Trials Group
study 076 (PACTG 076) regimen is the starting point for
understanding ARV prophylaxis and the prevention of
MTCT of HIV. Among nonbreastfeeding pregnant
women with HIV infection and a CD4� T-lymphocyte
count of greater than 200 cells per mm3, oral zidovudine
(ZDV) prophylaxis initiated after the first trimester, fol-
lowed by administration of intravenous ZDV beginning
at the onset of labor and continued until the cord is
clamped, combined with 6 weeks of oral ZDV adminis-
tered to the infant (2 mg/kg per dose every 6 hours),
reduces the rate of MTCT of HIV from 25% to 8%.18

Among nonbreastfeeding pregnant women with HIV in-
fection, initiation of ZDV prophylaxis before the 28th
week of pregnancy is associated with a lower risk of in
utero transmission of HIV than is prophylaxis initiated at
35 weeks of pregnancy.19

Combination ARV Regimens and MTCT of HIV
Regimens that include combinations of 3 ARV drugs are
more effective for prevention of MTCT of HIV than is
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ZDV alone.20,21 For nonbreastfeeding pregnant women
with HIV infection, successful combination therapy with
3 ARV drugs and resultant reduction of maternal plasma
virus load to below the limits of detection on sensitive
assays (the goal of standard ARV therapy) is associated
with rates of MTCT of HIV of less than 1%.22–24 Current
US Public Health Service (USPHS) guidelines for preven-
tion of MTCT of HIV recommend use of combination
ARV regimens including at least 3 ARV drugs during
pregnancy and labor for all pregnant women with HIV
infection. ARV drugs are discontinued after delivery un-
less the mother requires ARV therapy for her own
health, in which case ARV therapy would be contin-
ued following guidelines for nonpregnant HIV-in-
fected adults.25,26 Intravenous ZDV should be adminis-
tered to the pregnant woman during labor until the cord
is clamped, with the other ARV drugs in the regimen
continued orally during labor, and all infants should
receive 6 weeks of ZDV prophylaxis.25

The full 6-week course of infant ARV prophylaxis,
and careful instructions for its administration, should be
provided to the family before discharge from the hospi-
tal. A prescription and recommendations to purchase
ZDV for use by the infant are not adequate to ensure
appropriate prophylaxis. In some states, infants may not
be registered for insurance for a few weeks after birth, so
even if the family has insurance, coverage may not be
immediately available to pay for health care costs for the
infant. Some families have health insurance that covers
inpatient costs but not prescription medications. Outpa-
tient pharmacies may not stock the infant-dosage form
of ZDV. At hospital discharge, the family should be sup-
plied with the medication itself, along with careful in-
structions for its administration, not just a prescription.

Mode of Delivery and MTCT of HIV
Elective cesarean delivery (performed before onset of
labor and before rupture of membranes) can prevent
MTCT of HIV27 and is associated with at least a 50%
decrease in the risk of MTCT among HIV-infected
women either not receiving ARV drugs or receiving ZDV
alone.28 Although several studies have suggested that
elective cesarean delivery performed before labor onset
and before rupture of membranes may remain effective
among HIV-infected women with low virus load (low
either intrinsically off ARV therapy or low because of
administration of combination ARV regimens during
pregnancy), further research is required to definitively
demonstrate whether elective cesarean delivery can fur-
ther reduce the risk of MTCT of HIV for women being
successfully treated with combinations of 3 or more ARV
drugs (eg, virus load undetectable on sensitive assays
while on a combination 3-drug ARV regimen).29 Current
American College of Obstetricians and Gynecologists
(ACOG)30 and USPHS guidelines for prevention of MTCT
recommend elective cesarean delivery at 38 weeks’ ges-
tation for all HIV-infected pregnant women with HIV
RNA levels greater than 1000 copies per mL near the
time of delivery (or who have unknown viral load),
regardless of the type of maternal ARV prophylaxis being
received.14,25

Breastfeeding
Breastfeeding confers approximately 9% to 15% excess
risk of MTCT of HIV. In the United States, because safe
infant feeding alternatives exist, women with HIV infec-
tion should not breastfeed regardless of maternal ARV
use.31,32

Benefits of HIV Testing in the Peripartum and Newborn
Periods
When HIV antibody testing is performed before or dur-
ing pregnancy, if a woman is found to be infected with
HIV, it is possible to use all 3 known efficacious inter-
ventions for prevention of MTCT of HIV (prepartum and
intrapartum maternal and postpartum infant ARV pro-
phylaxis, elective cesarean delivery, and avoidance of
breastfeeding). However, if HIV diagnostic testing is not
performed until the peripartum or postpartum periods,
then only 2 of the 3 interventions can be implemented
(intrapartum maternal and postpartum infant ARV pro-
phylaxis and avoidance of breastfeeding). Although ARV
prophylaxis initiated during pregnancy is most effective
at reducing MTCT of HIV, prophylaxis initiated for the
pregnant woman at the time of labor and continued to
the infant after birth, or even prophylaxis only admin-
istered to the infant after birth, can reduce the risk of
MTCT of HIV compared with no prophylaxis.6,7,10 More-
over, identification of HIV exposure allows the pediatri-
cian to offer advice on appropriate alternatives to breast-
feeding, follow-up testing, and prophylaxis against
opportunistic infections for the infant as well as referral
of the mother for care of her HIV infection.12

For the woman with HIV infection identified at the
time of labor, maternal prophylaxis with intravenous
ZDV, together with infant prophylaxis with 6 weeks of
ZDV, is associated with an approximately 60% lower risk
of MTCT of HIV7 compared with no prophylaxis. For
infants whose mothers received no ARV therapy during
pregnancy or labor, prompt (optimally as soon as possi-
ble after birth but certainly within 12 hours after birth)
prophylaxis of the infant with ZDV alone for 6 weeks is
associated with a 50% reduction in the risk of MTCT of
HIV compared with no prophylaxis.7

In certain situations, some experts combine the
6-week infant ZDV prophylaxis regimen with additional
ARV drugs. Such situations might include infants born to
mothers who received prenatal ARV drugs but had sub-
optimal viral suppression at delivery, particularly if the
infant was delivered vaginally; infants born to mothers
who have received only intrapartum ARV drugs; infants
born to mothers who have received no prepartum or
intrapartum ARV drugs; and infants born to mothers
with known drug-resistant virus. Whether combining
ZDV with other ARV drugs provides additional efficacy
for prevention of MTCT of HIV has not been proven in
clinical trials. In addition, appropriate ARV drug formu-
lations and dosing regimens for neonates are incom-
pletely defined for many drugs, and there are minimal
data about the safety of combination ARV drugs in the
neonate. Therefore, use of combination infant ARV pro-
phylaxis involves complex balancing of potential bene-
fits in terms of prevention of MTCT of HIV and risks in
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terms of toxicity to the infant. The USPHS guidelines for
prevention of MTCT of HIV include extensive discussion
of considerations for infant ARV prophylaxis regimens
for different clinical scenarios and should be reviewed
for specific recommendations.25 If infant prophylaxis
with ARV drugs in addition to ZDV is being considered,
decisions and choice of ARV drugs should be determined
in consultation with a practitioner who is experienced in
care of infants with HIV infection.

Other Considerations
Early identification of HIV-exposed infants allows (1)
appropriate testing to identify HIV-infection status of the
infant, (2) counseling of the mother regarding the risk of
HIV transmission through breastfeeding and institution
of appropriate infant feeding, and (3) prophylaxis with
trimethoprim-sulfamethoxazole to prevent Pneumocystis
jiroveci infection for infants whose HIV-infection status
has not been determined or are identified as being HIV
infected.12

SUMMARY: PROPHYLAXIS AND TREATMENT OF PREGNANT
WOMENWITH HIV INFECTION AND THEIR INFANTS
Guidelines for initiation of ARV therapy for pregnant
women are the same as for nonpregnant HIV-infected
adults and follow the USPHS “Guidelines for the Use of
Antiretroviral Agents in HIV-1-Infected Adults and Ad-
olescents”26 except that the choice of ARV drugs includes
special considerations related to pregnancy and fetal
drug exposure as described in the “Recommendations
for Use of Antiretroviral Drugs in Pregnant HIV-Infected
Women for Maternal Health and Interventions to Re-
duce Perinatal HIV Transmission in the United States.”25

For women who need immediate initiation of ARV ther-
apy for their own health, treatment should be initiated
as soon as possible, including in the first trimester. For
women who do not require treatment for their own
health, the effectiveness of ARV prophylaxis depends on
the timing of institution of such prophylaxis. For women
identified as being HIV infected early in pregnancy, gen-
erally 3 ARV drugs are recommended for prophylaxis
during their pregnancy and should be continued until
the time of delivery. Delaying initiation of prophylaxis
until after the first trimester can be considered if treat-
ment of HIV infection is not needed for the woman’s
own health, intravenous ZDV is administered to the
pregnant woman at the time of labor and continued
until the cord is clamped, and the other ARV compo-
nents of the regimen are continued orally during labor.
Oral ZDV is administered to the infant for the first 6
weeks of life.25 For women identified as being HIV in-
fected during labor, intravenous ZDV is recommended
together with infant ARV prophylaxis. For infants born
to women who have not received prepartum or intra-
partum ARV therapy, prophylaxis of the infant with 6
weeks of ZDV is recommended. In the latter 2 situations,
some experts may administer additional ARV drugs to
the mother and/or infant. The USPHS guidelines for
prevention of MTCT of HIV should be consulted for
detailed discussion of these more complex situations,
and decisions for maternal and infant prophylaxis and

therapy in such situations should be made in consulta-
tion with a practitioner who is experienced in care of
infants with HIV infection.25

RISKS OF HIV TESTING IN THE PRENATAL AND NEWBORN
PERIODS
A positive HIV antibody test result for an infant identifies
HIV infection in the mother and HIV exposure (with
possible infection) of the infant. Therefore, even if test-
ing is only performed on the infant after birth, if the
infant is found to be HIV-seropositive, the infant’s
mother will be identified as having HIV infection, which
can be associated with personal psychological trauma
and societal stigma if the mother does not know that she
is infected. Linkage of the newly identified HIV-infected
mother to appropriate psychosocial supports and to HIV
care programs is important. If the test result is found to
be a false-positive, this psychological harm will have
occurred needlessly. Thus, the fact that confirmatory
testing is required to definitively diagnose HIV infection
of the mother, and the need for rapid presumptive treat-
ment of the infant to prevent MTCT should she be HIV
infected, should be explained to the mother when per-
forming rapid testing during labor or after delivery. ARV
administration to the mother and/or infant may be as-
sociated with infant drug toxicity,33–35 and if the rapid
test result is not confirmed to be positive, the benefit/risk
ratio may not favor prophylaxis. However, the infant
should have received only 1 to 2 days of ARV prophy-
laxis in such a situation, and short-term toxicity of ARV
drugs is limited. Expedited confirmatory testing should
be performed to ensure that results are reported quickly
so that the duration of infant exposure to ARV drugs is
minimized.

CONSENT FOR HIV TESTING
Opt-out consent (documented patient notification, with
testing to take place unless rejected by the patient) is
associated with higher testing percentages than opt-in
consent,36–38 and universal HIV screening of pregnant
women with opt-out consent is recommended by the
CDC,11 the ACOG,14 and the AAP.39 As part of its recom-
mendation, the CDC states that HIV screening should be
included in the routine panel of prenatal screening tests
for all pregnant women and that separate written con-
sent for HIV testing should not be required. The CDC
also states that general consent for medical care should
be considered sufficient to encompass consent for HIV
care.11 In states where laws or regulations require writ-
ten informed maternal consent for testing (“opt-in” con-
sent), practitioners should obtain appropriate consent as
required. A compendium of state HIV-testing laws can
be found at www.ucsf.edu/hivcntr.

In states where laws and regulations require written
informed maternal consent for testing, practitioners
should work to modify the laws or regulations to permit
opt-out consent. Such an advocacy effort is best under-
taken with a broad coalition of interested parties
throughout the state, including state and local health
departments, the state AAP chapter, representatives of
the ACOG and the American Academy of Family Physi-
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cians, nursing groups, community groups interested in
maternal health, and AIDS activist organizations.

Mandatory HIV testing of the newborn infant whose
mother has not been tested during pregnancy or in the
immediate postpartum period has been associated with
high rates of prenatal testing in New York state7 and may
act as a safety net for identifying infants who would not
have been tested otherwise. There has not been a study
to compare the percentage of women tested before de-
livery in programs with mandatory newborn testing
compared with those with opt-out consent policies.
Therefore, an evidence-based recommendation for or
against mandatory newborn testing cannot be made. A
few states have passed laws that require HIV testing of
newborn infants without maternal consent when the
HIV-infection status of the mother is unknown. In states
where legislation aimed at mandating testing of new-
born infants has been proposed, issues have been raised
regarding the ethics and legality of this approach, be-
cause it diagnoses HIV infection in the mother without
her consent for testing. In addition, concerns have been
raised about the costs of such screening programs, given
the already high numbers of mothers and newborn in-
fants tested in voluntary (opt-out) programs. Regardless
of the form of consent used in testing programs, it is
important that the results of infant testing be returned as
rapidly as possible so that ARV prophylaxis for the infant
can be started promptly if needed. Infant ARV prophy-
laxis is likely to be less effective in the prevention of
MTCT of HIV when started later than 12 hours after
birth. Optimal prevention of MTCT of HIV requires iden-
tification of the mother’s HIV status during pregnancy.

TIMING OF TESTING IN PREGNANCY
As noted, testing of the pregnant woman early in preg-
nancy is recommended to allow informed and timely
therapeutic decisions concerning health care for her and
for prevention of MTCT of HIV.11 A second HIV test
during the third trimester has been shown to be cost-
effective under certain conditions,40 and the CDC recom-
mends that a second test be performed late in pregnancy
but at �36 weeks’ gestation for women who are in areas
of high incidence, for women delivering in hospitals
with HIV prevalence in pregnant women of at least 1 in
1000, and for women at high risk of acquiring HIV
(women with a sexually transmitted infection diagnosed
during pregnancy, injection drug users and their part-
ners, women who exchange sex or money for drugs,
women who are sex partners of HIV-infected persons,
women who have had a new or more than 1 sex partner
during pregnancy, or women with signs/symptoms of
acute HIV infection).11 However, because risk-based and
prevalence-based testing programs may be difficult to
implement, some practitioners and hospitals choose to
test all pregnant women a second time late in pregnancy,
even in the absence of specific prevalence or risk data.
Because of the high levels of viral replication observed
with acute HIV infection, women who become infected
with HIV during pregnancy have a particularly high risk
of transmitting HIV to their infants. For women whose
HIV status is unknown at the time of presentation in

labor, testing should be timed so that results are avail-
able to allow predelivery administration of prophylaxis if
indicated. For a newborn infant whose mother’s HIV
status is unknown, testing should be performed quickly
enough so that results can be available for infant ARV
prophylaxis to begin within 12 hours of birth, as stated
previously.11

CONCLUSIONS
Universal HIV testing of pregnant women is standard
care in the United States. Identification of HIV infection
early in pregnancy allows the greatest ability to treat the
pregnant woman for her HIV infection for her own
health and to prevent MTCT of HIV. Rapid HIV antibody
testing allows for timely identification of HIV infection in
women even late in pregnancy, during labor, or in the
immediate postpartum period as well as HIV exposure in
their newborn infants. The results can be available
quickly enough to implement successful ARV interven-
tions that can reduce MTCT of HIV when administered
to the mother started later in pregnancy or in labor or to
the infant when administered within the first few hours
of life.

RECOMMENDATIONS

1. Information about HIV infection, prevention of
MTCT of HIV, and HIV antibody testing should be
provided routinely as part of a comprehensive pro-
gram of health care for pregnant women.

2. Documented, routine HIV antibody testing should
be performed for all pregnant women in the United
States after notifying the patient that testing will be
performed, unless the patient declines HIV testing
(opt-out consent or right of refusal). All HIV anti-
body testing should be performed in a manner con-
sistent with state and local laws.

3. In states where laws and regulations require written
informed maternal consent for testing, health care
professionals should work to modify the laws or
regulations to permit opt-out consent.

4. All programs for the detection of HIV infection in
pregnant women and their infants should periodi-
cally evaluate the proportion of women who are not
tested. Programs in which an unacceptably high pro-
portion of women do not receive HIV antibody test-
ing should examine the reasons and make appropri-
ate program modifications as needed.

5. Repeat HIV antibody testing is recommended in the
third trimester, preferably before 36 weeks’ gesta-
tion, for women in states with high HIV prevalence
in women 15 to 45 years of age, for women deliv-
ering in hospitals with HIV prevalence of 1 or more
in 1000 pregnant women screened, or for women at
increased risk of acquiring HIV (women with a sex-
ually transmitted infection diagnosed during preg-
nancy, injection drug users and their partners,
women who exchange sex or money for drugs,
women who are sex partners of HIV-infected per-
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sons, women who have had a new or more than 1
sex partner during pregnancy, or women with
signs/symptoms of acute HIV infection). Because
prevalence-based testing may be difficult to imple-
ment and individual risk assessment is unreliable
and the risk of MTCT of HIV is high in women who
first acquire HIV infection during pregnancy, some
experts recommend that repeat HIV screening be
considered for all pregnant women in the third
trimester.

6. For women in labor with undocumented HIV-infec-
tion status during the current pregnancy, maternal
HIV antibody testing with opt-out consent, using a
rapid HIV antibody test, is recommended. For
women with a positive HIV rapid antibody test re-
sult, ARV prophylaxis should be administered to the
mother and newborn infant on the basis of the
positive rapid antibody test result without waiting
for results of confirmatory HIV testing, and breast-
feeding should not occur. Assistance with the imme-
diate initiation of hand and pump expression to
stimulate milk production should be offered to the
mother, given the possibility that the confirmatory
test results may be negative. If confirmatory test
results are negative, prophylaxis should be stopped
and breastfeeding may be initiated.

7. Rapid HIV antibody testing should be available on a
24-hour basis at all facilities with an obstetric unit
and/or newborn nursery of any level.

8. The health care professional for the newborn infant
needs to be informed promptly of maternal HIV
serostatus so that appropriate care and testing of the
newborn infant can be accomplished and so that
ARV prophylaxis can be administered to HIV-ex-
posed infants. The infant medical chart needs to
contain documentation of the maternal HIV-infec-
tion status. Presence of maternal HIV-infection sta-
tus on the maternal and infant record should be a
standard measure of the adequacy of hospital care
for the mother and infant.

9. For newborn infants whose mother’s HIV serostatus
is unknown, the newborn infant’s health care pro-
fessional should order rapid HIV antibody testing to
be performed for the mother or the newborn, with
appropriate consent as required by state or local law.
Results should be reported to health care profession-
als quickly enough to allow effective ARV prophy-
laxis to be administered, if indicated, to the infant as
soon as possible after birth but certainly by 12 hours
after birth. ARV prophylaxis for the newborn infant
should be administered promptly on the basis of a
positive rapid antibody test result without waiting
for results of confirmatory HIV testing. Breastfeed-
ing should be avoided. Confirmatory testing should
be performed, and assistance with hand and pump
expression to stimulate milk production should be
offered to the mother, given the possibility that the
confirmatory test results may be negative. If confir-
matory test results are negative (indicating that the

infant was not truly exposed to HIV), then ARV
prophylaxis should be stopped and breastfeeding
may be initiated. If the confirmatory test result is
positive, infants should receive ARV prophylaxis for
6 weeks after birth, and they should not breastfeed.
Prophylaxis is most effective if administered within
12 hours of birth but may still be effective when
administered as late as at 48 hours of life.

10. The full 6-week course of infant ARV prophylaxis,
and careful instructions for its administration,
should be provided to the family before discharge
from the hospital. Payment for this should be cov-
ered by all third-party payers.

11. If the mother or infant has a positive test result for
HIV antibody, the infant should not breastfeed.

12. In the absence of parental availability for consent to
test the newborn infant for HIV antibody, the new-
born infant should be tested, ideally within the first
12 hours of life. State and local jurisdictions need to
develop procedures to facilitate the rapid evaluation
and testing of the infant.

13. For infants of unknown HIV exposure status at the
first health supervision visit, HIV antibody testing
with appropriate consent should be performed to
guide appropriate care and follow-up testing if
needed.

14. Care of the mother, fetus, newborn, and child with
perinatal exposure to HIV should be performed in
consultation with specialists in obstetric and pediat-
ric HIV infection.
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AMERICAN ACADEMY OF PEDIATRICS
Committee on School Health

Home, Hospital, and Other Non–School-based Instruction for Children
and Adolescents Who Are Medically Unable to Attend School

ABSTRACT. The American Academy of Pediatrics rec-
ommends that school-aged children and adolescents ob-
tain their education in school in the least restrictive set-
ting, that is, the setting most conducive to learning for
the particular student. However, at times, acute illness or
injury and chronic medical conditions preclude school
attendance. This statement is meant to assist evaluation
and planning for children to receive non–school-based
instruction and to return to school at the earliest possible
date.

ABBREVIATIONS. IDEA, Individuals with Disabilities Education
Act of 1997; AAP, American Academy of Pediatrics; IEP, individ-
ual education plan.

All school-aged children are entitled to obtain
their education in a school setting. This rec-
ommendation exists not only because of legal

mandates, but also because of the social and devel-
opmental advantages the school setting provides all
children, including those with special needs.1–3 Fed-
eral and state legislation clearly dictate that the most
appropriate setting for education is the school; this
setting should provide the least restrictive environ-
ment possible so children can achieve their maxi-
mum potential.3–5

Homebound instruction is governed by federal
and state laws, but implementation may vary not
only from state to state, but also from one school
district to another. It must be clear that homebound
instruction is meant for acute or catastrophic health
problems that confine a child or adolescent to home
or hospital for a prolonged but defined period of
time and is not intended to relieve the school or
parent of the responsibility for providing education
for the child in the least restrictive environment. This
is defined by the Individuals with Disabilities Edu-
cation Act (IDEA) of 1997 and Section 504 of the
Rehabilitation Act of 1973.5,6 The responsibility of
public schools is further defined by the 1999 Su-
preme Court ruling in Cedar Rapids Community School
District v Garrett F.7 Individual pediatricians and
state chapters of the American Academy of Pediat-
rics (AAP) should make themselves aware of how
these laws are being implemented in their local com-
munities and states and use them when indicated to
keep children in school.

Some children, by virtue of acute or chronic med-
ical problems, are unable to attend school on a reg-
ular basis. The problems include a diverse set of
maladies, such as recovery from surgery, trauma,
prolonged recuperation from medical illness, chronic
disease, and mental health conditions. Documenta-
tion of the student’s inability to attend school should
be provided by the primary care physician, who
should serve as the student’s medical home, provid-
ing comprehensive care in a setting of continuity in a
culturally sensitive environment. This may require
the assistance of the appropriate subspecialist, and,
in the case of mental health issues, input from the
psychiatrist, psychologist, or mental health coun-
selor. The primary care physician must, in collabo-
ration with the school district homebound education
team, specify the anticipated duration of the home-
bound instruction. The need for homebound instruc-
tion should be reviewed at the end of that period.

When referral is made because of a mental health
diagnosis, this referral should be made for a reason-
able period, and psychiatric confirmation should be
obtained. There should be evidence that counseling
and/or medication is being provided. The rationale
is that mental health issues may be less well-defined
and more difficult to document. In cases in which
there is a difficult diagnosis, such as chronic fatigue
syndrome or fibromyalgia, without objective evi-
dence of medical illness, an independent consult
should be obtained before acceptance for home-
bound instruction.

Clearly defined school policies for non–school-
based instruction should be established. Absence
from school for any period will disrupt the educa-
tional process and should prompt the school admin-
istrator, school nurse, child’s primary care physician,
or child’s parent to request non–school-based in-
struction. This non–school-based instruction should
be considered as soon as possible for a child who
may be absent for a prolonged period (eg, cystic
fibrosis) or for a child repeatedly absent for brief
periods (eg, hospitalization for acute asthma).4,8 In-
formation should be exchanged among the school,
parents, and primary care physician to select the
most appropriate type of non–school-based instruc-
tion for the child. For the hospitalized child, educa-
tional goals should be addressed in the discharge
plan.

The following parameters should be considered
during planning for a program of non–school-based
instruction. First, non–school-based instruction should
attempt, at a minimum, to mirror the progress the

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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child would make in the classroom. Second, the pe-
diatrician should assess whether the child and
teacher place each other at medical risk (eg, conta-
gious disease). Third, a parent or other responsible
adult should be available during instruction. Finally,
instruction hours and contacts should be based on
the health status of the student and on available
resources.

The school should identify a team to review the
pertinent data for the child with the family and ap-
propriate school administrators. This team could be
linked to the IEP (individual education plan) team
required by IDEA. Discussions should include re-
view of relevant medical data, consideration of all
educational options, a specific duration for services,
and a plan for returning the child to the classroom.
The decision for non–school-based instruction must
be reviewed yearly by the school team with the goal
of maintaining academic progress and returning the
child to school as soon as possible.

Frequent or intermittent absences attributable to
recurring illnesses, such as recurrent asthma or sickle
cell vaso-occlusive crises, present a situation requir-
ing frequent communication among parents, school
administrators, and the primary care physician. This
situation needs to be anticipated, and plans should
be made, because there is often a delay between
requests for and implementation of non–school-
based instruction.

Other important issues include the following: the
need to assess community resources to support re-
turn to school (transportation), the option of part-
time school attendance, and in-school resources
needed to allow an early return to school.

CONCLUSION
For children who are unable to attend school, ed-

ucation should be available in an alternative setting,
such as a rehabilitation center, hospital, or the home.
However, if special services, such as transportation,
are provided, most children with medically fragile
conditions or who require technological support can
attend school. For these children, placement in the
least restrictive environment that is medically feasi-
ble is the best way to normalize the learning envi-
ronment.

Alternative educational settings are not intended
to replace regular school-based instruction or relieve
the school of the responsibility of providing mean-
ingful program adaptations for children with special
needs or medically fragile conditions. Pediatricians
acting as child advocates by serving as school health
advisors or as primary care physicians in the com-
munity must ensure that appropriate non–school-
based instruction is initiated when necessary and
that the child is returned to the regular school setting
as soon as possible.

It is beyond the scope of this statement to discuss
the complex range of federal, state, and local laws
and systems for special education and related ser-
vices for children and adolescents in public schools.
Readers are referred to previous AAP statements for
additional background material.9,10
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Policy Statement—Honoring Do-Not-Attempt-
Resuscitation Requests in Schools

abstract
Increasingly, children and adolescents with complex chronic condi-
tions are living in the community. Federal legislation and regulations
facilitate their participation in school. Some of these children and
adolescents and their families may wish to forego life-sustaining med-
ical treatment, including cardiopulmonary resuscitation, because they
would be ineffective or because the risks outweigh the benefits. Hon-
oring these requests in the school environment is complex because of
the limited availability of school nurses and the frequent lack of sup-
porting state legislation and regulations. Understanding and collabo-
ration on the part of all parties is essential. Pediatricians have an
important role in helping school nurses incorporate a specific action
plan into the student’s individualized health care plan. The action plan
should include both communication and comfort-care plans. Pediatri-
cians who work directly with schools can also help implement policies,
and professional organizations can advocate for regulations and leg-
islation that enable students and their families to effectuate their
preferences. Pediatrics 2010;125:1073–1077

INTRODUCTION

In a groundbreaking statement in 1974, the American Heart Associa-
tion declared that cardiopulmonary resuscitation (CPR) is not indi-
cated for all patients. Cases of terminal, irreversible illness in which
death is an expected outcome do not necessarily merit CPR.1 Do-not-
resuscitate (DNR) orders developed out of efforts to identify patients
who do not wish to receive CPR. The terminology eventually changed to
“do not attempt resuscitation” (DNAR), acknowledging that resuscita-
tion is not always successful. Some contemporary authors have pro-
posed replacing the term “DNAR” with “allow natural death” (AND) to
indicate the positive goal. DNAR orders are physician orders, in con-
trast to patient directives. In 1994, the American Academy of Pediatrics
(AAP) issued guidelines on foregoing life-sustaining medical treat-
ment, including CPR, for children and adolescents.2 The AAP believes it
is ethically acceptable to forego CPR when it is unlikely to be effective
or when the risks outweigh the benefits, including the parents’ and
child’s assessment of the child’s quality of life.

DNAR orders are not orders to “do nothing,” nor do they represent a
decrease in the quality or intensity of care. DNAR orders should be
implemented in the context of palliative care, including plans for man-
aging pain and other symptoms, as well as addressing emotional and
spiritual needs. Components may include disease-directed treatment
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but should always include anticipatory
and aggressive symptom control. Spir-
itual, psychological, and social needs
are addressed through delineation of
the preferred site for dying, the de-
sired conditions of care, who will pro-
vide such care, and evenwhomay be in
attendance.3,4

Although DNAR orders have become
accepted within inpatient health care
facilities, such as hospitals and nurs-
ing homes, there have been challenges
to coordinating end-of-life care in
other settings, particularly in situa-
tions in which the use of CPR is an es-
tablished standard of care, such as for
emergency medical services (EMS). In
the late 1980s, states developed mech-
anisms, such as bracelets and stan-
dardized order forms, to alert EMS
personnel to patients who did not wish
to receive CPR.5 These mechanisms
have various names including prehos-
pital, out-of-hospital, portable, or dura-
ble DNAR policies. A task force in Ore-
gon, for example, developed an order
form that they referred to as “physi-
cian orders for life-sustaining treat-
ment,” which specified patients’ pref-
erences regarding 4 separate types of
medical treatment: antibiotics, nutri-
tion, hydration, and CPR.6 To encour-
age compliance, policies may provide
immunity from criminal and civil liabil-
ity and disciplinary action to particular
categories of individuals if they act in
good faith. Although common, such
laws and regulations are not universal
and frequently do not apply to children
and teenagers.7

Increasingly, children and adolescents
with life-limiting conditions are living
in the community and attending
school. Some may wish to forego CPR.
It is estimated that on any given day,
2500 adolescents and 1400 preadoles-
cent children are within 6 months of
dying from a complex chronic condi-
tion (CCC). Although in the United
States, deaths attributable to CCCs

have decreased over time across all
pediatric age groups, those who are
dying from a CCC are increasingly
likely to do so away from a medical
facility. In Washington State, the per-
centage of older children and young
adults with a CCC who died at home
increased from 21% in 1980 to 43% in
1998.8 Concern about the potential in-
effectiveness of CPR applied out-of-
hospital is justified. The authors of a
recent review summarized represen-
tative studies by stating that “[s]ur-
vival to hospital discharge typically oc-
curs for �10% of these children, and
many have severe neurologic sequel-
ae.”9 Some individuals with a CCC and
their families may, therefore, wish to
forego CPR.

HONORING DNAR REQUESTS IN THE
SCHOOL SETTING

Recent health care and societal trends
havemade it possible for children with
CCCs to attend school, which in turn
has raised the issue of accommodat-
ing students’ and families’ prefer-
ences regarding health care in this
context. The Individuals with Disabili-
ties Education Act of 1997 (IDEA) and
section 504 of the Rehabilitation Act of
1973 ensured that children with health
care needs will be accommodated in
school. As a result, more students with
CCCs have been able to attend school,
despite inherent medical risks and re-
quirements that accompany them. At-
tending school may be particularly im-
portant for children and adolescents
with life-limiting conditions. For exam-
ple, it may permit them to accom-
plish crucial developmental tasks
such as socializing with their peer
group. In 2000, the AAP issued a
statement advocating that pediatri-
cians assist parents who desire a
DNAR order to develop a consensual
agreement with school officials
about goals and procedures for in-
school medical treatment.10

Although the law mandates that the
school district accommodate students
with CCCs by providing supplementary
aid and health care services, fulfilling
the spirit of the law under all circum-
stances can prove challenging. The In-
dividuals with Disabilities Education
regulations exempt schools from pro-
viding “medical services” while stipu-
lating that the provision of intermittent
care necessary for the student’s par-
ticipation cannot be used as grounds
for exclusion. To fully integrate stu-
dents with educational, health, ormen-
tal health challenges, schools use an
individualized education plan (IEP)
and/or a 504 plan. These plans, devel-
oped collaboratively by the student,
family, and school district, articulate
the services to be provided to accom-
modate the child. Within this process,
health care needs can be addressed by
an individualized health care plan
(IHCP), which also may include an
emergency care plan. These plans rep-
resent an important framework for
extending health care into the school
environment, because they are inte-
grated with the student’s educational
IEP or 504 plan. The essential role of
the licensed school nurse in the devel-
opment and implementation of a stu-
dent’s IHCP is supported by the AAP.11

The IHCP is a crucial factor for the par-
ticipation of children and adolescents
with CCCs in school, and it offers them
the opportunity to remain in school.12

Although DNAR requests in schools are
becoming more accepted, a minority
of school districts have adopted poli-
cies on this topic. The percentage of
schools in which health services staff
were reported to follow DNAR orders
increased from 29.7% in 2000 to 46.2%
in 2006 according to a Centers for Dis-
ease Control and Prevention survey.13

Another study revealed that 80% of the
nation’s 50 largest school districts and
districts in 31 additional state capitals
did not have a policy, regulation, or
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protocol supporting a student’s DNAR
order in 2005.7 For a DNAR order to be
applied within the school setting re-
quires more than just the cooperation
of the school district. Without an over-
arching local or state regulatory or le-
gal framework, honoring the request
and not performing CPR potentially
represents a liability for the staffmem-
bers who honor them.

After the AAP policy statement on DNAR
orders in schools was published in
2000, articles and commentaries from
physicians, lawyers, school nurses,
and school administrators raised sev-
eral concerns.14,15 Some argued that
schools are notmedical facilities. With-
out education, their staff members
have a limited understanding of a
child’s medical condition, care re-
quirements, or expected course. In a
cardiac or respiratory arrest situa-
tion, school staff members lack the
training and perspective regarding
when to effectuate a DNAR request.
Faced with developing symptoms that
may culminate in cardiac or respira-
tory arrest in a child, they may be un-
certain how to proceed. A student’s ar-
rest may not be the result of the
underlying disease process but rather
caused by another, reversible cause.
Some individuals also may voice an un-
willingness to “stand around and do
nothing” for legal or moral reasons. In
addition, an arrest is a startling event
to witness and potentially traumatic
for bystanders when CPR is withheld.

It is important for the pediatrician to
understand, acknowledge, and ad-
dress these concerns openly and sym-
pathetically. The DNAR order directs
laypeople trained in CPR to forego us-
ing their resuscitation skills in the
case of an arrest, irrespective of its
etiology. The student’s IHCP should di-
rect the staff to provide specified
comfort-care measures such as hold-
ing him or her, providing supplemental
oxygen, or keeping the student warm.

Notification of the school nurse and/or
activation of EMS may both provide
staff much-needed support and the
student a broader range of interven-
tions, if warranted. Parents and ado-
lescents need to acknowledge these
realities as part of their permission
and assent. Pediatricians and school
nurses should collaborate to develop
plans that can be successfully imple-
mented in the school environment.

Several commentators have expressed
concern regarding the effect of with-
holding CPR on the other students. The
implementation of DNAR requests in
schools is not, however, the only situa-
tion that may engender distress for by-
standers. Witnessing unsuccessful
CPR may also be traumatic.16 Action
plans should specify a location to
which staff can move the student in
case of an arrest. In addition, many
schools have developed counseling re-
sources for a wide variety of poten-
tially traumatic events.

The legal context in which such plan-
ning occurs is complex, and pediatri-
cians and school staff members who
honor a DNAR request may not be ex-
plicitly protected by the law.7,14 (Simi-
lar issues related to EMS personnel
are beyond the scope of this state-
ment.) The ability to honor DNAR re-
quests in schools may be influenced by
a variety of factors including state stat-
utes or regulation, judicial decisions,
state attorney general’s or local pros-
ecutor’s actions, and local school dis-
trict policy or procedures. Although
most states permit physicians to write
out-of-hospital DNAR orders, few
states provide legal authority for ad-
vance health care directives by mi-
nors. Even fewer states provide ex-
plicit legal protection against liability
for school personnel who honor a stu-
dent’s DNAR request. Because of the
complexity and fluidity of state laws
and regulations, pediatricians should
contact the AAP Division of State Gov-

ernment Affairs for current informa-
tion. They should also contact local
school districts for information about
related policies and procedures.

Pediatricians, therefore, need to re-
spect the school staff’s concerns when
approaching them on behalf of a family
who desires to forego CPR. Still, as
results of a study by Kimberly et al7

illustrated, 1 of 5 school districts that
reported having a DNAR policy are in
states that do not offer explicit legal
indemnification, a finding corrobo-
rated by the School Health Policies and
Programs Study of the Centers for Dis-
ease Control and Prevention.13 Creat-
ing a legal framework in which schools
and their personnel are immune from
liability when complying with a DNAR
request in good faith is a crucial step
toward furthering acceptance of DNAR
requests in schools.

Even when medical justification and le-
gal indemnification exist at the local
and state levels, the schools still need
support in adopting policies on DNAR
orders. The pediatrician’s best ally
when approaching the school staff is
the school nurse. Although school
nurses typically are the health author-
ities within schools, staffing restric-
tions may limit their availability during
an arrest. Thus, individuals without
formal clinical trainingmay be the first
personnel at the scene and, therefore,
need guidance. To ensure the effective-
ness of the DNAR planwithin the child’s
IHCP, the pediatricianmay need to help
school and local EMS staff to under-
stand its implementation.17 One means
of promoting an informed and pre-
pared population for the circum-
stances surrounding a DNAR order is
to incorporate teaching about DNAR
orders within training on CPR.

THE PEDIATRICIAN’S ROLES

Pediatricians and their professional
organizations have a variety of poten-
tial roles in supporting patients and
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their families in their efforts to achieve
school integration, especially in the
face of life-limiting conditions. Primary
care providers and subspecialists who
serve as a medical home frequently
participate in the development of IEP
and/or 504 plans. When appropriate,
they can help the school nurse to inte-
grate a DNAR request into the stu-
dent’s IHCP. The pediatrician can assist
the family to educate the relevant par-
ties about the child or adolescent’s
condition, potential complications, and
health care goals. It is crucial that phy-
sicians be open and sympathetic when
listening to the concerns of others
about dealing with a potential arrest
situation. The most effective tool a phy-
sician can offer school staff members
is a specific action plan (see Table 1).
Presentation of the order to the EMS
team, along with the child’s use of a
medical identification bracelet indicat-
ing the DNAR status, will ensure recog-
nition of the child’s and family’s wishes
for end-of-life care. In the unusual
event that a student with a standing
DNAR order does experience cardiac
or respiratory arrest at school, the
communication plan and physician’s
clearly written comfort-care plan will
be critical for directing staff actions in
lieu of starting CPR. The AAP supports
adequate physician reimbursement
for these important services,18 which
may be reported as part of the care
plan oversight codes (Current Proce-
dural Terminology19 [CPT] codes
99339–99340).

Pediatricians who work directly with
schools as school physicians or con-
sultants can help school nurses, ad-
ministrators and staff, the school
board, the district’s legal counsel, and
EMS personnel understand these is-
sues and participate in developing ap-
propriate school policies (see Table 2).
Pediatricians who create CPR-training
resources should consider including
information regarding requests to

withhold interventions. Pediatricians
and their professional organizations
can assist these efforts by advocating
for regulations and laws to support
families and their children’s wishes by
protecting all individuals who act in ac-
cord with a DNAR request.

RECOMMENDATIONS

1. Whether in a medical facility or in
the community, the family of a child
or adolescent with a CCC should be
able to direct their caregivers to
withhold CPR when its application
is unlikely to be effective or when
the risks outweigh the benefits.

2. Pediatricians should work with
school nurses to incorporate the
student’s and family’s preferences
within the student’s IHCP, including
not only the decision to forego CPR
but also a clearly written, specific
approach for providing him or her
comfort care. Physicians should re-

ceive adequate reimbursement for
providing these important services.

3. Pediatricians, particularly those
contracted by school districts, can
support patients and their families
by encouraging school administra-
tors and staff members to imple-
ment a policy that accommodates
health care preferences, including
DNAR orders, at the school-district
and school-building levels.

4. Organizations that develop train-
ing materials on CPR are encour-
aged to include information about
the possible outcomes of CPR and
about the option of withholding
resuscitation as part of their
curriculum.

5. For decisions to forego CPR to be
respected outside the hospital envi-
ronment, pediatricians, pediatric
medical subspecialists and surgi-
cal specialists, AAP chapters, and

TABLE 1 Components of a DNAR Order

The DNAR order within the IHCP should outline the child’s needs and provide specific directives for the
staff to follow in the event of a cardiac or respiratory arrest. The elements of the plan should
include:
Identification of staff members who should be informed of and educated about the IHCP and the DNAR
order
The location to which the child will be moved if serious distress or sudden death should occur at
school or plans to remove onlookers from the area if the child cannot be moved
Which comfort measures should be offered to the child
Protocols for notification of the prearranged EMS provider
Protocols for notification of the family and primary care physician
Protocols that define steps to take should the child die in school
Designation of the clinician who will pronounce the child’s death (physician, nurse practitioner, or
physician assistant)
A specific plan for removing the body from the school to a local health care facility or designated
funeral home, including such details as the type of vehicle to be used, where it will park at the
school, who will clear the corridors, and what kind of transport equipment will be required to move
the body to the waiting vehicle

TABLE 2 Factors Shared by School Districts That Honor DNAR Orders

Presence of a district policy on the approach to the child with a DNAR order
Special consideration to meeting the needs both of the child and family and the other students and staff
A process for ensuring privacy during the event, such that students and staff other than those designated
in the IHCP are removed from the scene
Involvement of the child’s primary care clinician, the district’s legal counselor, and the local EMS provider
to reach an agreement on the care that EMS is able to provide
Reconciliation of all state statutes, including those on pronouncement, involvement of the medical
examiner, and the procedure for limiting EMS actions at the scene
A process for conveying the plan to the school’s staff with the assistance of the school nurse
Postevent planning for assisting the school’s community to deal with the death of a student
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local leaders will need to advocate
for regulations and laws that re-
spect the rights of families and,
when appropriate, children and ad-
olescents to direct end-of-life care.
Such laws should protect the
school, school staff members, and
EMS staff members who act in ac-
cordance with a decision by the
family of a student with a CCC to
forego CPR.
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POLICY STATEMENT

Hospital Discharge of the High-Risk
Neonate
Committee on Fetus and Newborn

ABSTRACT
This policy statement updates the guidelines on discharge of the high-risk neonate first published by the American
Academy of Pediatrics in 1998. As with the earlier document, this statement is based, insofar as possible, on
published, scientifically derived information. This updated statement incorporates new knowledge about risks and
medical care of the high-risk neonate, the timing of discharge, and planning for care after discharge. It also refers to
other American Academy of Pediatrics publications that are relevant to these issues. This statement draws on the
previous classification of high-risk infants into 4 categories: (1) the preterm infant; (2) the infant with special health
care needs or dependence on technology; (3) the infant at risk because of family issues; and (4) the infant with
anticipated early death. The issues of deciding when discharge is appropriate, defining the specific needs for follow-up
care, and the process of detailed discharge planning are addressed as they apply in general to all 4 categories; in
addition, special attention is directed to the particular issues presented by the 4 individual categories. Recommen-
dations are given to aid in deciding when discharge is appropriate and to ensure that all necessary care will be
available and well coordinated after discharge. The need for individualized planning and physician judgment is
emphasized. Pediatrics 2008;122:1119–1126

INTRODUCTION
The decision of when to discharge an infant from the hospital after a stay in the
NICU is complex.1 This decision is made primarily on the basis of the infant’s
medical status but is complicated by several factors. These factors include the
readiness of families for discharge, differing opinions about what forms of care can
be provided at home, and pressures to contain hospital costs by shortening the
length of stay. Insofar as possible, determination of the readiness for discharge
should be based on peer-reviewed scientific evidence. Shortening the length of a
hospital stay may benefit the infant and family by decreasing the period of
separation of infant and parents; moreover, the infant may benefit from shorten-
ing its exposure to the risks of hospital-acquired morbidity. However, the over-
riding concern is that infants may be placed at risk of increased mortality and
morbidity by discharge before physiologic stability is established. Infants born
preterm with low birth weight who require neonatal intensive care experience a
much higher rate of hospital readmission and death during the first year after birth
compared with healthy term infants.2–5 Careful preparation for discharge and good
follow-up after discharge may reduce these risks. It takes time for the family of a
high-risk infant to prepare to care for their infant in a home setting and to obtain
the necessary support services and mobilize community resources. With increased survival of very preterm and very
ill infants, many infants are discharged with unresolved medical issues that complicate their subsequent care. Infants
are often discharged requiring more care and closer follow-up than was typical in the past. In addition, societal and
economic forces have come to bear on the timing and process of discharge and follow-up care. As a result, health care
professionals need guidance in assessing readiness for discharge and planning for subsequent care. This policy
statement, therefore, addresses 4 broad categories of high-risk infants: (1) the preterm infant; (2) the infant with
special health care needs or dependence on technology; (3) the infant at risk because of family issues; and (4) the
infant with anticipated early death. This policy statement updates a previous guideline published by the American
Academy of Pediatrics in 1998.1

CATEGORIES OF HIGH-RISK INFANTS

The Preterm Infant
Historically, preterm infants were discharged only when they achieved a certain weight, typically 2000 g (5 lb).
However, randomized clinical trials6–8 have shown that earlier discharge is possible without adverse health effects
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when preterm infants are discharged on the basis of
physiologic criteria rather than body weight. Although
the population characteristics, the nature and results of
the outcome measures, and the content of the early
discharge programs in these studies varied, the common
elements included:

● physiologic stability;

● an active program of parental involvement and prep-
aration for care of the infant at home;

● arrangements for health care after discharge by a phy-
sician or other health care professional who is expe-
rienced in the care of high-risk infants; and

● an organized program of tracking and surveillance to
monitor growth and development.

The 3 physiologic competencies that are generally rec-
ognized as essential before hospital discharge of the pre-
term infant are oral feeding sufficient to support appro-
priate growth, the ability to maintain normal body
temperature in a home environment, and sufficiently
mature respiratory control. These competencies are
achieved by most preterm infants between 36 and 37
weeks’ postmenstrual age,7,9 but maturation of respira-
tory control to a point that allows safe discharge may
take longer, occasionally up to 44 weeks’ postmenstrual
age.10,11 Although interrelated, not all competencies are
achieved by the same postnatal age in a given infant. The
pace of maturation is influenced by the birth weight, the
gestational age at birth, and the degree and chronicity of
neonatal illnesses. Infants born earlier in gestation and
with more complicated medical courses tend to take
longer to achieve these physiologic competencies.

Home monitors are rarely indicated for detection of
apnea solely because of immature respiratory control, in
part because infants with immature respiratory control,
in general, are still hospitalized until they are no longer
at risk of apnea of prematurity. Use of a home monitor
does not preclude the need for demonstrated maturity of
respiratory control before discharge and should not be
used to justify discharge of infants who are still at risk of
apnea. Home monitors are not indicated for prevention
of sudden infant death syndrome (SIDS) in preterm
infants,12 although preterm infants are at increased risk
of SIDS.13 Formal laboratory analyses of breathing pat-
terns (ie, “pneumograms”) are of no value in predicting
SIDS12 and are not helpful in identifying patients who
should be discharged with home monitors.

Preterm infants should be placed supine for sleep-
ing,14–17 just as term infants should, and the parents of
preterm infants should be counseled about the impor-
tance of supine sleeping in preventing SIDS. Hospitalized
preterm infants should be kept predominantly in the
supine position, at least from the postmenstrual age of
32 weeks onward, so that they become acclimated to
supine sleeping before discharge. Supine positioning for
sleep has led to an increase in positional skull deformity,
especially in preterm infants but also in term in-
fants16,18,19; although only cosmetic, these deformities
can be quite disturbing to parents. Ways of safely pre-

venting and treating deformation of the skull have been
identified and are the subject of further investiga-
tion.15,18,20

Late-preterm infants, those born between 34 and 37
weeks’ gestation, are at increased risk of having feeding
problems and hyperbilirubinemia after discharge. These
problems can be minimized but not wholly prevented by
careful discharge planning and close follow-up after dis-
charge.21

The Infant With Special Health Care Needs or Dependence on
Technology
In recent years, increasing numbers of children with
unresolved medical problems or special health care
needs have been discharged requiring some form of
supportive technology.22 For newborn infants, the main
types of technological support needed are nutritional
support and respiratory support, including supplemental
oxygen. This discussion will focus on nutritional and
respiratory support, although other forms of home tech-
nological support are sometimes needed, including in-
travenous medications, bladder catheterization, and re-
nal replacement therapy.

For most preterm infants and those with complex
medical problems, oral feeding is best learned in the
hospital under the care of expert physicians, nurses, and
feeding therapists. Gavage feeding has been used safely
in the home setting for infants who are not able to feed
well enough by breast or bottle.23–25 This practice has a
limited role and should be considered only when feeding
is the last issue requiring continued hospitalization. Not
all parents are capable of safely managing home gavage
feedings. When little or no progress is being made with
oral feeding skills and long-term tube feeding seems
inevitable, placement of a feeding gastrostomy tube pro-
vides another alternative method of feeding.26 Unless
precluded by neurologic deficits that threaten airway
defense, oral feeding should be continued along with
tube feeding so that oral feeding skills can continue to
develop. Ordinarily, gavage or gastrostomy tube feedings
are used to complement what is eaten orally to ensure
adequate total intake. Home intravenous nutritional
support is sometimes needed when enteral feeding is
not possible or is limited by short-bowel syndrome or
poor gastrointestinal function. Parenteral nutrition in
the home requires careful assessment of the caregivers
and home environment, thorough education of care-
givers, and the support of a well-qualified home-care
company.27

Home oxygen therapy for infants with bronchopul-
monary dysplasia has been used as a means of achieving
earlier hospital discharge while avoiding the risks of
growth failure and cor pulmonale resulting from mar-
ginal oxygenation.28–33 Sufficient oxygen should be de-
livered to maintain oxygen saturation at an acceptable
level during a range of activities.34–36 Infants who are
discharged on supplemental oxygen are often also dis-
charged on a cardiorespiratory monitor or pulse oxime-
ter in case the oxygen should become dislodged or the
supply depleted. Reducing or stopping supplemental ox-
ygen should be supervised by the physician or other
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health care professional and attempted only when the
infant demonstrates normal oxygen saturation, good
growth velocity, and sufficient stamina for a full range of
activity.36 Tracheostomy is sometimes required for neo-
nates with upper airway abnormalities or occasionally
for infants who cannot be weaned from assisted venti-
lation.37–40 Good parental teaching and coordinated mul-
tidisciplinary follow-up care are essential for these in-
fants. Infants who require home ventilation should also
be on a cardiorespiratory monitor in case the airway
should become obstructed, but the home ventilator
should also have a disconnect alarm to alert caregivers to
ventilator disconnection. Home ventilation requires
qualified personnel to provide bedside care; in most
cases, home-nursing support will be needed for at least
part of the day.

The Infant at Risk Because of Family Issues
Preterm birth and prolonged hospitalization are known
family stressors and risk factors for subsequent family
dysfunction and child abuse.41–43 In addition to preterm
birth and prolonged hospital stay, birth defects and dis-
abling conditions are also risk factors.44 Maternal factors
include lower educational level, lack of social support,
marital instability, and fewer prenatal care visits.41,42 In 1
study, significantly fewer family visits during the stay in
the NICU had occurred for infants in whom subsequent
maltreatment was documented.41 Parental substance
abuse is another factor that places the infant at risk, both
because of adverse effects on the developing fetus in
utero and because of possible postnatal exposure to
drugs through breastfeeding or by inhalation. Moreover,
the drug-seeking behaviors of parents may compromise
the safety of the child’s environment. Sequelae such as
attachment disturbances, behavioral and developmental
disorders, and child maltreatment have been observed
frequently among children born to substance abusers.

Identifying effective strategies to help protect the in-
fant who is at increased risk because of family reasons
has been elusive. Most interventions have focused on
multidisciplinary teams that provide follow-up monitor-
ing, including home visits.45 However, the efficacy of
these interventions has been difficult to demonstrate. At
the very least, it is hoped that an organized approach to
planning for discharge can identify infants who require
extra support or whose home environments present un-
acceptable risks.

The Infant With Anticipated Early Death
For many infants with incurable, terminal disorders, the
best place to spend the last days or weeks of life is at
home.46 In these situations, the family provides most of
the care, often with support by staff from a community
hospice organization. In rare instances, withdrawal of
assisted ventilation can occur in the home.47 In preparing
to discharge an infant for home hospice care, several
aspects must be considered in addition to the usual fac-
tors.48 These preparations include arrangements for
medical follow-up and home-nursing visits; manage-
ment of pain and other distressing symptoms; arrange-

ments for home oxygen or other equipment and sup-
plies; providing the family with information on
bereavement support for the parents, siblings, and oth-
ers; discussion of possible resources for respite of care-
givers; and assistance in addressing financial issues. If
appropriate, a letter should be provided for the family to
show to other caregivers or emergency medical workers
indicating that the child should not be resuscitated. The
focus of planning efforts should be to enhance the qual-
ity of the infant’s remaining life for the benefit of both
the infant and his or her family.

TIMING OF DISCHARGE
The appropriate time for discharge is when the infant
demonstrates the necessary physiologic maturity (in the
case of the preterm infant), discharge planning and ar-
rangements for follow-up and any home care have been
completed, and the parents have received the necessary
teaching and have demonstrated their mastery of the
essential knowledge and skills. In selected cases, an in-
fant may be discharged before one of the infant’s phys-
iologic competencies has been met, provided the health
care team and the parents agree that this is appropriate
and suitable plans have been made to provide additional
support needed to ensure safe care at home, such as tube
feeding, cardiorespiratory monitoring, or home oxygen.
The standard, default criterion remains that the infant
should be sufficiently mature to need no such assistance
at home. The decision to facilitate earlier discharge by
providing such additional support should be made only
as a mutual decision by the health care team and the
parents.

Before discharge, the eyes of qualifying infants should
be examined at specified times by an ophthalmologist
with expertise in the diagnosis of retinopathy of prema-
turity.49 The infant’s hearing should be evaluated50,51; the
results of the newborn metabolic screen should be re-
viewed52; appropriate immunizations should be given, if
not given previously; and palivizumab should be given
to qualifying infants during respiratory syncytial virus
season.53,54

Sometimes infants are transferred to a hospital closer
to home so that the family may visit more easily. This is
appropriate provided appropriate medical care is avail-
able in the receiving hospital, including capabilities for
ophthalmologic examinations to screen for retinopathy
of prematurity and the experience and resources for
planning discharge and follow-up care.

DISCHARGE PLANNING
High-risk infants should receive primary medical care
from a physician with expertise in the care of patients
who have spent time in the NICU, often in partnership
with 1 or more specialized clinics in the discharging
medical center. To ensure continuity of care after dis-
charge, infants with unresolved medical issues that per-
sist after their hospital stay, such as bronchopulmonary
dysplasia or feeding dysfunction, should be comanaged
by a neonatologist or other medical subspecialist from
the hospital at which most of the care was provided. The
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subspecialist provides consultation to the primary phy-
sician about issues such as the weaning and discontinu-
ation of supplemental oxygen. Most high-risk infants
should also be enrolled in a follow-up clinic that special-
izes in the neurodevelopmental assessment of high-risk
infants. This neurodevelopmental follow-up is some-
times integrated with the child’s visits to the neonatol-
ogist. Standardized assessments should be performed in
the follow-up clinic at specific ages through early child-
hood.55–57

The care of each high-risk neonate after discharge
must be coordinated carefully to provide ongoing mul-
tidisciplinary support of the family. The discharge-plan-
ning team should include parents, the neonatologist,
neonatal nurses and nurse practitioners, and the social
worker. Other professionals, such as surgical specialists
and pediatric medical subspecialists, respiratory, physi-
cal, occupational, and speech therapists, infant educa-
tors, nutritionists, home-health care company staff, and
others may be included as needed.

Discharge planning should begin early in the hospital
course. The goal of the discharge plan is to ensure suc-
cessful transition to home care. Essential discharge cri-
teria are a physiologically stable infant, a family who can
provide the necessary care with appropriate support ser-
vices in the community, and a primary care physician
who is prepared to assume the responsibility with ap-
propriate backup from specialist physicians and other
professionals as needed.55,56 Six critical components must
be included in discharge planning.

1. Parental Education
Parental contact and involvement in the care of the
infant should be encouraged from the time of admission.
The participation of the parents in whatever way possi-
ble from the beginning has a positive effect on their
confidence in handling the infant and readiness to as-
sume full responsibility for the infant’s care at home.

The development of an individualized teaching plan
helps parents to acquire the skills and judgment needed
to care for their infant. A written checklist or outline of
the specific areas and tasks to be mastered increases the
likelihood that parents and other caregivers will receive
complete instructions and experience. Caregivers and
parents must understand that the infant’s immaturity
and medical status will require increased care and vigi-
lance at home beyond that of the usual parental role.
Thus, ample time for teaching the parents and caregivers
the techniques and the rationale for each item in the
care plan is essential. Requesting return demonstrations
by the parents of their new knowledge, parent rooming-
in, and telephone follow-up by hospital staff all facilitate
parental education and adaptation to their infant’s care.
Although it is important for the parents to understand
that their child may need extra care and surveillance, the
infant’s fragility should not be overstated. If this occurs,
the parents may become excessively protective, which
can restrict the child’s social development and lead to
behavior problems.58 Parents should be coached in com-
municating about the infant with any older siblings, who
may not fully understand the infant’s condition and may

even imagine themselves to be responsible for the vul-
nerable state of their younger brother or sister.

Insofar as possible, at least 2 responsible caregivers
should be identified and learn the necessary care for
each infant. The demands of home care can be physically
and emotionally draining, especially at first, for infants
who require frequent feeding. Young mothers who do
not live with a parent or the father of the infant have
been shown to be especially vulnerable to the strains of
home care. Even in a 2-parent family, the primary care-
giver may become ill and need relief.

2. Completion of Appropriate Elements of Primary Care in the
Hospital
Preparing the infant for transition to primary care begins
early in the hospitalization with administration of im-
munizations at the recommended postnatal ages, regard-
less of prematurity or medical condition,59 completion of
metabolic screening,52 assessment of hearing by an ac-
ceptable electronic measurement,50,51 and baseline neu-
rodevelopmental and neurobehavioral assessment. For
infants at risk, appropriate funduscopic examination for
retinopathy of prematurity should be performed by an
ophthalmologist who is skilled in the evaluation of the
retina of the preterm infant.49 Assessment of hemato-
logic status is recommended for all infants because of the
high prevalence of anemia after neonatal intensive care.
Very preterm infants and those who have received par-
enteral nutrition for prolonged periods may be at risk of
hypoproteinemia, vitamin deficiencies, and bone miner-
alization abnormalities; therefore, evaluation for nutri-
tional or metabolic deficiencies may be indicated. When
discharge is near, the high-risk infant should be evalu-
ated to ensure physiologic stability in an appropriate car
seat or car bed.60–62

3. Development of Management Plan for Unresolved Medical
Problems
Review of the hospital course and the active problem list
of each infant and careful physical assessment will reveal
any unresolved medical issues and areas of physiologic
function that have not reached full maturation. From
such a review, the diagnostic studies required to docu-
ment the current clinical status of the infant can be
identified and management can be continued or ad-
justed as appropriate. The intent should be to ensure
implementation of appropriate home-care and fol-
low-up plans.

4. Development of the Comprehensive Home-Care Plan
Although the content of the home-care plan may vary
with the infant’s diagnoses and medical status, the com-
mon elements include (1) identification and preparation
of the in-home caregivers, (2) formulation of a plan for
nutritional care and administration of any required med-
ications, (3) development of a list of required equipment
and supplies and accessible sources, (4) identification
and mobilization of the primary care physician, the nec-
essary and qualified home-care personnel and commu-
nity support services, (5) assessment of the adequacy of
the physical facilities within the home, (6) development
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of an emergency care and transport plan, and (7) assess-
ment of available financial resources to ensure the ca-
pability to finance home-care costs. The input of the
primary care physician in formulating the home-care
plan of the technology-dependent infant is essential.
Many infants, particularly extremely preterm and tech-
nology-dependent infants, require continued care by
multiple specialists and subspecialists, who should be
included in the predischarge assessment and discharge
planning.

5. Identification and Involvement of Support Services
The infant’s optimal outcome ultimately depends on
the capacity and effort of the family. The psychologi-
cal, social, economic, and educational condition and
needs of the family should be addressed from the
beginning of the infant’s hospitalization, noting
strengths that can support the infant’s continued ad-
aptation, growth, and development and any risk fac-
tors that may contribute to an adverse infant outcome.
The availability of social support is essential for the
success of every parent’s adaptation to the home care
of a high-risk infant. Before discharge and periodically
thereafter, a review of the family’s needs, coping
skills, use of available resources, financial problems,
and progress toward goals in the home care of their
infant should be evaluated. After the social support
needs of the family have been identified, an appropri-
ate, individualized intervention plan using available
community programs, surveillance, or alternative care
placement of the child may be implemented.

6. Determination and Designation of Follow-Up Care
In general, the attending neonatologist or other dis-
charging physician has the responsibility for coordina-
tion of follow-up care, although in some institutions this
responsibility may be delegated to another professional.
A primary care physician (or “medical home”) should be
identified well before discharge to facilitate the coordi-
nation of follow-up care planning between the staff re-
sponsible for planning the discharge and the primary
health care professionals. Pertinent information about
the nursery course, including a discharge summary, and
the home-care plan should be given to the primary care
physician before the infant’s discharge. In specialty cen-
ter units, the primary care attending physician should
work with the neonatologist in coordinating the dis-
charge planning.

Arrangements for an initial appointment with the
primary care physician should be made before discharge.
Specific follow-up appointments with each involved sur-
gical specialist and pediatric medical subspecialist should
be made, giving attention to grouping the appointments
as much as possible for the convenience of the family. A
plan should be developed and discussed for emergency
care and transportation to a hospital, should it be nec-
essary.

Periodic evaluation of the developmental progress
of every infant is essential for identifying deviations in
neurodevelopmental progress at the earliest possible
point, thereby facilitating entry into early interven-

tion programs. The primary care physician with ap-
propriate skills, the pediatric medical subspecialist, or
clinic personnel may provide longitudinal develop-
mental follow-up. When need for input from multiple
disciplines is identified before discharge, a clinic that
provides multidisciplinary care, usually in an aca-
demic or tertiary center, may be the least cumbersome
option for the family.

SPECIAL CONSIDERATIONS
Many infants are transported to hospitals nearer to their
family homes for convalescent care. In these hospitals,
the discharge-planning process should follow the same
principles as those outlined previously in this statement
for an infant being discharged from a subspecialty cen-
ter. It is especially important that periodic examination
by a qualified ophthalmologist be available for infants
who still require evaluation for retinopathy of prematu-
rity.

In caring for the discharged high-risk infant, use of
community resources, both public and private, should be
encouraged. The goal should be to provide coordinated
care and family support. Efficient teamwork by health
care professionals is imperative. Home-nursing visits are
often indicated. When this is so, it is important to use
experienced nurses who are qualified to perform the
required assessments. When choosing a home-care com-
pany or agency for technology-dependent infants, it is
essential that previous performance and existing quality-
control programs be considered.

RECOMMENDATIONS
The following recommendations are offered as a frame-
work for guiding decisions about the timing of discharge.
It is prudent for each institution to establish guidelines
that ensure a consistent approach yet allow some flexi-
bility on the basis of physician and family judgment. It is
of foremost importance that the infant, family, and com-
munity be prepared for the infant to be safely cared for
outside the hospital.

Infant Readiness for Hospital Discharge
The infant is considered ready for discharge if, in the
judgment of the responsible physician, the following
have been accomplished:

● A sustained pattern of weight gain of sufficient dura-
tion has been demonstrated.

● The infant has demonstrated adequate maintenance of
normal body temperature fully clothed in an open bed
with normal ambient temperature (20–25°C).

● The infant has established competent feeding by breast
or bottle without cardiorespiratory compromise.

● Physiologically mature and stable cardiorespiratory
function has been documented for a sufficient dura-
tion.

● Appropriate immunizations have been administered.

● Appropriate metabolic screening has been performed.
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● Hematologic status has been assessed and appropriate
therapy has been instituted, if indicated.

● Nutritional risks have been assessed and therapy and
dietary modification has been instituted, if indicated.

● Hearing evaluation has been completed.

● Funduscopic examinations have been completed, as
indicated.

● Neurodevelopmental and neurobehavioral status has
been assessed and demonstrated to the parents.

● Car seat evaluation has been completed.

● Review of the hospital course has been completed,
unresolved medical problems have been identified,
and plans for follow-up monitoring and treatment
have been instituted.

● An individualized home-care plan has been developed
with input from all appropriate disciplines.

Family and Home Environmental Readiness
Assessment of the family’s caregiving capabilities, re-
source availability, and home physical facilities has been
completed as follows:

● identification of at least 2 family caregivers and assess-
ment of their ability, availability, and commitment;

● psychosocial assessment for parenting strengths and
risks;

● a home environmental assessment that may include
on-site evaluation; and

● review of available financial resources and identifica-
tion of adequate financial support.

In preparation for home care of the technology-depen-
dent infant, it is essential to complete an assessment
documenting availability of 24-hour telephone access,
electricity, safe in-house water supply, and adequate
heating. Detailed financial assessment and planning are
also essential. Parents and caregivers should have dem-
onstrated the necessary capabilities to provide all com-
ponents of care, including:

● feeding, whether by breast, bottle, or an alternative
technique, including formula preparation, if required;

● basic infant care, including bathing; skin, cord, and
genital care; temperature measurement; dressing; and
comforting;

● infant cardiopulmonary resuscitation and emergency
intervention;

● assessment of clinical status, including understanding
and detection of the general early signs and symptoms
of illness as well as the signs and symptoms specific to
the infant’s condition;

● infant safety precautions, including proper infant
positioning during sleep and proper use of car seats
or car bed;

● specific safety precautions for the artificial airway, if
any; feeding tube; intestinal stoma; infusion pump;

and other mechanical and prosthetic devices, as indi-
cated;

● administration of medications, specifically proper stor-
age, dosage, timing, and administration and recogni-
tion of potential signs of toxicity;

● equipment operation, maintenance, and problem
solving for each mechanical support device re-
quired; and

● the appropriate technique for each special care pro-
cedure required, including special dressings for in-
fusion entry site, intestinal stoma, or healing
wounds; maintenance of an artificial airway; oro-
pharyngeal and tracheal suctioning; and physical
therapy, as indicated.

Specific modification of home facilities must have been
completed if needed to accommodate home-care sys-
tems. Plans must be in place for responding to loss of
electrical power, heat, or water and for emergency relo-
cation mandated by natural disaster.

Community and Health Care System Readiness
An emergency intervention and transportation plan
have been developed and emergency medical services
providers have been identified and notified, if indi-
cated.

Follow-up care needs have been determined, ap-
propriate providers have been identified, and appro-
priate information has been exchanged, including the
following:

● A primary care physician has been identified and has
accepted responsibility for care of the infant.

● Surgical specialty and pediatric medical subspecialty
follow-up care requirements have been identified and
appropriate arrangements have been made.

● Neurodevelopmental follow-up requirements have
been identified and appropriate referrals have been
made.

● Home-nursing visits for assessment and parent sup-
port have been arranged, as indicated by the complex-
ity of the infant’s clinical status and family capability,
and the home-care plan has been transmitted to the
home health agency.

● For breastfeeding mothers, information on breastfeed-
ing support and availability of lactation counselors has
been provided.

The determination of readiness for care at home of an
infant after neonatal intensive care is complex. Careful
balancing of infant safety and well-being with family
needs and capabilities is required while giving consider-
ation to the availability and adequacy of community
resources and support services. The final decision for
discharge, which is the responsibility of the attending
physician, must be tailored to the unique constellation of
issues posed by each infant’s situation.
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The Hospital Record of the Injured Child and the Need for
External Cause-of-Injury Codes

ABSTRACT. Proper record-keeping of emergency de-
partment visits and hospitalizations of injured children
is vital for appropriate patient management. Determina-
tion and documentation of the circumstances surround-
ing the injury event are essential. This information not
only is the basis for preventive counseling, but also pro-
vides clues about how similar injuries in other youth can
be avoided. The hospital records have an important sec-
ondary purpose; namely, if sufficient information about
the cause and mechanism of injury is documented, it can
be subsequently coded, electronically compiled, and re-
trieved later to provide an epidemiologic profile of the
injury, the first step in prevention at the population
level. To be of greatest use, hospital records should in-
dicate the “who, what, when, where, why, and how” of
the injury occurrence and whether protective equipment
(eg, a seat belt) was used. The pediatrician has two im-
portant roles in this area: to document fully the injury
event and to advocate the use of standardized external
cause-of-injury codes, which allow such data to be com-
piled and analyzed.

OVERVIEW

In 1996, injuries accounted for 64% of deaths in
children and teenagers 1 to 19 years of age.1 The
National Center for Health Statistics estimates

that for every injury death occurring in the United
States, about 18 hospitalizations and 250 emergency
department visits occur for people of all ages.2 Infor-
mation about the external cause of injury fatalities, in
general, is more accurate and precise than is infor-
mation about the external cause of nonfatal injuries.

Several problems exist with nonfatal injury data.
First, national morbidity estimates are based on a
representative statistical sample of the US popula-
tion. The data cannot be disaggregated to the state or
local level. Second, national estimates of morbidity
data are not always reported in a timely manner.
Third, not all states have statewide hospital dis-
charge data systems that actively gather information
concerning the specific external cause of injury. In
communities without ready access to local cause-
specific injury data that are coded, hospital admin-
istrators, public health officials, and safety advocates
are impeded in their attempts to prioritize and plan
appropriate services for their communities, such as
emergency medical services, acute and rehabilitative
inpatient and outpatient services, and primary pre-

vention activities. Lack of local data makes it difficult
to identify high-risk groups and environmental haz-
ards that are specific to a given community. This in
turn impedes efforts to develop and implement tar-
geted, population-specific prevention programs.

The first logical step for local injury programs
should be a review of local morbidity data. Ideally
these data should be available in a readily accessible
and electronic form. Data must be of high quality,
with ascertainment of all cases or a statistically rep-
resentative sample of all cases.

INJURY SURVEILLANCE SYSTEMS
Three types of ongoing injury surveillance systems

are 1) the national vital statistics registry, 2) hospital
discharge data systems, and 3) local emergency de-
partment data systems. The national mortality re-
porting system (vital statistics) serves as a model
because data collection, coding, compilation, and re-
porting have been in use longer and are more refined
than are morbidity-based systems. Vital records are
collected by each county and state health department
by compiling data from death certificates. The un-
derlying and contributing causes of death, as certi-
fied by the physician, are coded (as of January 1,
1999) using the International Classification of Diseases,
10th revision (ICD-10).3 Under this system (and its
predecessor, ICD-9),4 fatal injuries can receive two
types of codes: an external cause-of-injury code and
one or more diagnosis codes. The external cause-of-
injury code specifies both the mechanism (eg, motor
vehicle, fire, fall) and the intent (unintentional, sui-
cide, homicide, or undetermined). The diagnosis
code specifies the anatomic site and nature of the
injury; for example, a skull fracture or an open
wound of the chest.

In ICD-9 (effective 1979–1998), the codes for exter-
nal causes of injury are referred to as E-codes. The
nature of injury codes were often referred to as “N-
codes.” With ICD-10, however, the use of the term
“E-code” should be replaced with “external cause-
of-injury” code because the referent chapters now
are prefaced with the letters “V,” “W,” “X,” and “Y”
and the codes range from V01 to Y89. Similarly in
ICD-10, the nature of injury codes are prefaced with the
letters “S” and “T” and codes range from S00 to T98.

A comparable classification system exists for cod-
ing nonfatal injuries, known as the Clinical Modifica-
tion of the ICD (ICD CM).5 Currently, the 9th revision
is in effect. ICD-10 CM will most likely become ef-
fective after October 1, 2001. ICD-10 CM will likely
have twice the number of external cause-of-injury
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codes as the ICD-9 CM, allowing for more precise
and specific codes.

The combined use of diagnosis and external cause-
of-injury codes is a highly specific way to classify
injuries. For example, a facial fracture resulting from
a bicycle injury can be distinguished from a similar
fracture resulting from a fight. Information about the
diagnosis, cause, and place of occurrence is needed
to plan effective injury-prevention programs.

PROBLEMS WITH CURRENT MORBIDITY-
REPORTING SYSTEMS

Two major problems exist with current morbidity-
reporting systems. First, documentation of the injury
event in the hospital record often is incomplete or
even absent. For example, physicians and nurses
treating a patient in the emergency department or
hospital may note that a playground injury occurred
but neglect to define the particular circumstances of
the injury, eg, whether the injury was sustained be-
cause the child fell from a height, the distance of the
fall, the type of equipment involved, the surface on
to which the child fell, whether anyone else was
present or involved in the occurrence, and whether
the playground was in a schoolyard, at a private
residence, or in a public recreation area. The record
does not indicate the “who, what, when, where, why,
and how” of the injury occurrence, probably because
the caregivers focus their efforts on the immediate
treatment of the injury. The hospital record should
document key patient identification data such as the
child’s name, date of birth, sex, race, ethnicity, ad-
dress, and telephone number. To maximize the use
of hospital records, physicians, nurses, and other
health care professionals should record the time,
place, nature, and mechanism of injury; whether the
injury was inflicted intentionally; contributing risk
factors (eg, the use of alcohol or other drugs);
whether protective equipment was used; whether
any other persons were injured in the event; and
whether the injury was work-related. If the primary
(intake) record does not include such information,
reconstructing the event later is difficult, even by
direct interview.

The second problem is that medical records de-
partment personnel may not assign the hospital
record an external cause-of-injury code. As of Octo-
ber 1997, 42 states had statewide hospital discharge
data systems, but only 23 had mandatory external
cause-of-injury code reporting for injury-related hos-
pital discharges.6 Based on a 1996 national survey of
emergency department visits by patients of all ages,
it is estimated that .34 million injury-related visits
were made that year.7 However, only nine states
currently have mandates that require the reporting
of external cause-of-injury codes for injury-related
emergency department visits.6 Voluntary reporting
by external cause-of-injury code is incomplete and
possibly biased by the number of diagnostic codes
assigned; patient characteristics (eg, age, sex, or
race); the nature and severity of the injury; and the
type of hospital (eg, size, location).8 As a result, com-
pilations based on voluntary external cause-of-injury
coding may not reflect all injuries accurately. Man-

datory reporting of external cause-of-injury codes
would improve the quality of the estimates of exter-
nal causes of injury morbidity in the United States.

BENEFITS TO BE GAINED
Administrators of hospitals and managed care orga-

nizations can expect to gain several direct benefits from
universal reporting of injuries by external cause-of-
injury code. The improvement in population-based
case ascertainment and accuracy if reporting is imple-
mented by all hospitals would allow for planning, im-
plementation, and evaluation of acute care and reha-
bilitation services (eg, bed, staffing, and emergency
department needs) and would provide data needed to
assess the financial effect of different types of injuries.
Public health officials would have the necessary data to
identify risk factors and high-risk populations to target
primary prevention programs and to provide im-
proved prehospital care. Pediatricians and other advo-
cates would learn which injury issues warrant the most
attention in their community. For example, the Indian
Health Service, which has included external cause-of-
injury codes in its hospital discharge data for .20
years, combined such information with police reports
to identify a narrow stretch of roadway in Cherokee,
NC, where motor vehicle–pedestrian collisions were
occurring at a high rate. The roadway was modified,
thereby virtually eliminating the problem.9 Improved
external cause-of-injury code data would help state and
federal injury experts track national and state objectives
for injury prevention according to goals established by
Healthy People 2000.10 Policy-makers could study more
readily the effects of local and state injury-prevention
legislation, such as laws mandating the installation of
residential smoke detectors, use of safety belts and
motorcycle helmets, and the recision of the 55-mph
speed limit. Mandatory reporting of external cause-of-
injury codes for hospital discharge data has been en-
dorsed by the Council of State and Territorial Epide-
miologists, the American Public Health Association,
the American College of Emergency Medicine, the Na-
tional Center for Health Statistics, the National Center
for Injury Prevention and Control of the Centers for
Disease Control and Prevention,11 and the American
Academy of Pediatrics,12 as well as many state and
local health departments.

The administrative costs associated with the exter-
nal cause-of-injury coding of inpatient hospital
records are relatively small.13 It takes #3 minutes to
assign an external cause-of-injury code to each injury
record and, because only 9% of hospital discharges
are injury-related,14 most inpatient records would
not require external cause-of-injury coding. Also, be-
cause many large hospitals already assign external
cause-of-injury codes (by mandate or voluntarily) to
the hospital admission records, the additional cost of
external cause-of-injury coding all hospital discharge
records may not be excessive.

RECOMMENDATIONS
Proper coding of injuries is critical for establishing

priorities for child and adolescent injury-prevention
programs. Pediatricians can serve their patients and
communities well by documenting the injury event
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thoroughly in the hospital record and by encourag-
ing the expanded reporting of external cause-of-
injury codes. The American Academy of Pediatrics
recommends the following specific steps:

1. Pediatricians and other health care professionals
who treat injured children and adolescents should
obtain a thorough history of the cause of injury
and document it in the hospital record. Appropri-
ate documentation should include the who, what,
when, where, why, and how of each injury event.
Medical school and residency training should
teach these history-taking skills, as well as the
importance of standardized classification systems
for injuries and diseases.

2. External cause-of-injury codes should be recorded in
the hospital record for each hospital admission and
emergency department visit in which an injury is
the principal diagnosis or is related directly to the
principal diagnosis.

3. Pediatricians should support state legislation or
regulation to mandate the use of external cause-
of-injury codes (as well as diagnostic codes) in
hospital discharge data systems. External cause-
of-injury codes should not replace other required
data and should have designated separate fields
in discharge databases.

4. Pediatricians should work with other medical and
public health professionals to expand efforts to
improve documentation, coding, collection, mon-
itoring, and dissemination of injury data. Man-
aged care organizations and other health insur-
ance companies also may be interested in cost-of-
injury data.

5. Pediatricians, other health care professionals, and
injury-control researchers should work with hos-
pital records personnel to become familiar with
standardized uniform coding procedures, defini-
tions, and guidelines for external cause-of-injury
coding.
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Policy Statement—Hospital Stay for Healthy Term
Newborns

abstract
The hospital stay of the mother and her healthy term newborn infant
should be long enough to allow identification of early problems and to
ensure that the family is able and prepared to care for the infant at
home. The length of stay should also accommodate the unique charac-
teristics of eachmother-infant dyad, including the health of themother,
the health and stability of the infant, the ability and confidence of the
mother to care for her infant, the adequacy of support systems at
home, and access to appropriate follow-up care. Input from themother
and her obstetrician should be considered before a decision to dis-
charge a newborn is made, and all efforts should be made to keep
mothers and infants together to promote simultaneous discharge.
Pediatrics 2010;125:405–409

BACKGROUND

The hospital stay of the mother and her healthy term newborn infant
(mother-infant dyad) should be long enough to allow identification of
early problems and to ensure that the family is able and prepared to
care for the infant at home. Many cardiopulmonary problems related
to the transition from an intrauterine to an extrauterine environment
usually become apparent during the first 12 hours after birth.1 How-
ever, detection of significant jaundice,2 ductal-dependant cardiac le-
sions,3,4 gastrointestinal obstruction,5 and other problemsmay require
a longer period of observation by skilled and experienced health care
professionals.6 The average length of stay of the mother-infant dyad
after delivery declined steadily from 1970 until the mid-1990s.7 Early
newborn discharge was implemented in the 1990s, but in response to
the ensuing debate on the care and safety of mothers and their infants,
most states and the US Congress enacted legislation that ensured
hospital stay for up to 48 hours for a vaginal delivery and up to 96 hours
after birth by cesarean delivery. Several subsequent studies have re-
ported that the postpartum-length-of-stay legislation has led to an in-
crease in postpartum length of stay, but the impact of this increase in
length of stay on the rate of neonatal readmissions has been
inconsistent.7–10

Risk of Readmission

Criteria for newborn discharge include physiologic stability, family
preparedness and competence to provide newborn care at home,
availability of social support, and access to the health care system
and resources. An inadequate assessment by health care providers
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in any of these areas before dis-
charge can place an infant at risk
and may result in readmission. In
several large epidemiologic studies,
readmission rates were used to as-
sess the adequacy of the newborn
hospital length of stay. In these re-
ports, readmissions after an early
discharge varied from no increase to
a significant increase.7,11–14 How-
ever, the differences in the definition
of early discharge, postdischarge
follow-up and support, and the tim-
ing of readmissions make it difficult
to compare the results. In some of
these studies the risk factors for re-
admission to identify infants who
may benefit from either a longer hos-
pital stay or close postdischarge
follow-up were also evaluated. These
studies identified jaundice, dehydra-
tion, and feeding difficulties as the
most common reasons for readmis-
sion.14,15 Other frequently reported
risk factors for readmission were
Asian race, primiparity, associated
maternal morbidities, shorter gesta-
tion or lower birth weight, instru-
mented vaginal delivery, male gen-
der, and small size for gestational
age.11,13–16 Close follow-up and better
coordination of postdischarge care
were important factors in decreas-
ing the readmission rates.11,15

Readiness for Discharge

Readiness for discharge of a healthy
term infant is traditionally deter-
mined by pediatricians after a re-
view of the mother’s and family mem-
bers’ ability to provide care to a
newborn infant at home. However,
perceptions of readiness or unreadi-
ness at the time of discharge often
differ among pediatricians, obstetri-
cians, and mothers.17 Factors associ-
ated with perceptions of unreadi-
ness for newborn discharge include
first live birth, maternal history of
chronic disease or illness after birth,
in-hospital neonatal illness, intent to

breastfeed, mothers with inade-
quate prenatal care and poor social
support, and black non-Hispanic ma-
ternal race.12,17 Although no specific
clinical tool is currently available to
evaluate mothers’ or families’ per-
ception of readiness for discharge
after delivery, the American Academy of
Pediatrics Safe and Healthy Beginnings
toolkit contains a discharge-readiness
checklist that can aid clinicians with
preparation of a newborn for discharge.
This tool was tested by 22 clinical prac-
tice teams during the Safe and Healthy
Beginnings improvement project and
focuses on risk for severe hyperbiliru-
binemia, breastfeeding support, and
coordination of care to improve care
for newborns.18 Nonetheless, all ef-
forts should be made to keep mothers
and infants together to promote simul-
taneous discharge. To accomplish this,
a pediatrician’s decision to discharge
a newborn should be made jointly with
input from the mother, her obstetri-
cian, and other health care providers
such as nursing staff and social work-
ers who are involved in the care of
mother and her infant.

RECOMMENDATIONS

The length of stay of a healthy term
newborn should be based on the
unique characteristics of each
mother-infant dyad, including the
health of the mother, the health and
stability of the infant, the ability and
confidence of the mother to care for
her infant, the adequacy of support
systems at home, and access to ap-
propriate follow-up care. Input from
the mother and her obstetrician and
nursing staff should be considered
before a decision to discharge a new-
born is made, and all efforts should
be made to keep mothers and infants
together to promote simultaneous
discharge. It is recommended that
the following minimum criteria be
met before discharge of a term new-
born, defined as an infant born be-

tween 37 and 41 completed weeks of
gestation.

1. Clinical course and physical ex-
amination at discharge have not
revealed abnormalities that re-
quire continued hospitalization.

2. The infant’s vital signs are docu-
mented as being within normal
ranges, with appropriate varia-
tions based on physiologic state,
and stable for the 12 hours pre-
ceding discharge. These ranges
include a respiratory rate below
60 per minute and no other signs
of respiratory distress, a heart
rate of 100 to 160 beats per
minute, and axillary temperature
of 36.5°C to 37.4°C (97.7–99.3°F)
measured properly in an open
crib with appropriate clothing.19–21

3. The infant has urinated regularly
and passed at least 1 stool
spontaneously.

4. The infant has completed at least
2 successful consecutive feed-
ings, with assessment to verify
that the infant is able to coordi-
nate sucking, swallowing, and
breathing while feeding.

5. There is no significant bleeding at
the circumcision site.

6. The clinical risk of development
of subsequent hyperbilirubinemia
has been assessed, and appropri-
ate management and/or follow-up
plans have been instituted as rec-
ommended in American Aca-
demy of Pediatrics clinical prac-
tice guidelines for management of
hyperbilirubinemia.2

7. The infant has been adequately eval-
uated and monitored for sepsis on
the basis of maternal risk factors
and in accordance with current
guidelines for prevention of perina-
tal group B streptococcal disease.22

8. Maternal blood test and screening
results are available and have
been reviewed, including:
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● maternal syphilis and hepatitis
B surface antigen status; and

● screening tests, including a test
for HIV, performed in accor-
dance with state regulations.

9. Infant blood tests are available
and have been reviewed such as
cord or infant blood type and di-
rect Coombs test results, as clini-
cally indicated.2

10. Initial hepatitis B vaccine has been
administered according to the
current immunization schedule.23

11. Newborn metabolic and hearing
screenings have been completed
per hospital protocol and state
regulations.

12. The mother’s knowledge, ability,
and confidence to provide ade-
quate care for her infant have
been assessed for competency
regarding:

● breastfeeding or bottle feeding
(the breastfeedingmother and in-
fant should be assessed by
trained staff regarding breast-
feeding position, latch-on, and ad-
equacy of swallowing)24;

● the importance and benefits of
breastfeeding for both mother
and infant;

● appropriate urination and defe-
cation frequency for the infant;

● cord, skin, and genital care, in-
cluding circumcision care, for
the infant;

● the ability to recognize signs of
illness and common infant prob-
lems, particularly jaundice; and

● infant safety (such as use of an
appropriate car safety seat, su-
pine positioning for sleeping,
maintaining a smoke-free envi-
ronment, and room sharing).24–26

13. Family, environmental, and so-
cial risk factors have been as-
sessed, and the mother and her
other family members have been

educated about safe home envi-
ronment. If risk factors are iden-
tified, discharge should be de-
layed until they are resolved or a
plan to safeguard the infant is in
place. This plan may involve dis-
cussions with social services
and/or state agencies such as
child protective services. These
risk factors include but are not
limited to:

● untreated parental substance
abuse or positive urine toxicol-
ogy results in the mother or
newborn;

● history of child abuse or neglect;

● mental illness in a parent who is
in the home;

● lack of social support, par-
ticularly for single, first-time
mothers;

● mothers who live in a shelter, a
rehabilitation home, or on the
street;

● history of domestic violence, par-
ticularly during this pregnancy;

● communicable illness in a par-
ent or other members of the
household27; and

● adolescent mother, particularly
if other above-listed conditions
apply.

14. A medical home for continuing
medical care for the infant has
been identified and a plan for
timely communication of perti-
nent clinical information to the
medical home is in place. For
newborns discharged less than
48 hours after delivery, an ap-
pointment should be made for
the infant to be examined by a
licensed health care profes-
sional, preferably within 48
hours of discharge based on risk
factors but no later than 72
hours in most cases.10,11,15,28,29 If
this cannot be ensured, dis-

charge should be deferred until
a mechanism for follow-up eval-
uation is identified. The follow-up
visit can take place in a home or
clinic setting as long as the
health care professional who ex-
amines the infant is competent
in newborn assessment and the
results of the follow-up visit are
reported to the infant’s physi-
cian or his or her designee on
the day of the visit.

15. Barriers to adequate follow-up
care for the newborn, such as
lack of transportation to medical
care services, lack of easy ac-
cess to telephone communica-
tion, and non–English-speaking
parents, have been assessed
and, whenever possible, assis-
tance has been given to the fam-
ily to make suitable arrange-
ments to address them. The
purpose of the follow-up visit
is to:

● weigh the infant; assess the in-
fant’s general health, hydra-
tion, and extent of jaundice;
identify any new problems; re-
view feeding pattern and tech-
nique; and obtain historical ev-
idence of adequate urination
and defecation patterns for
the infant;

● assess quality of mother-infant
attachment and details of infant
behavior;

● reinforce maternal or family edu-
cation in infant care, particularly
regarding infant feeding and
safety such as breastfeeding,
back to sleep, and child safety
seats;

● review the results of outstand-
ing laboratory tests, such as
newborn metabolic screens,
performed before discharge;

● perform screening tests in ac-
cordance with state regulations
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and other tests that are clini-
cally indicated, such as bilirubin
measurement;

● verify the plan for health care
maintenance, including a method
forobtainingemergency services,
preventive care and immuniza-
tions, periodic evaluations and
physical examinations, and nec-
essary screenings; and

● assess for parental well-being
including postpartum depres-
sion in the mother.

16. Obstetrical care, newborn nurs-
ery care, and follow-up care
should be considered indepen-
dent services to be reimbursed
as separate packages and not as
part of a global fee for maternity-
newborn labor and delivery
services.

CONCLUSIONS

Each mother-infant dyad should be
evaluated individually to determine the
optimal time of discharge. The timing
of discharge should be the decision of
the physician caring for the infant and
based on these guidelines. Local imple-
mentation of these guidelines is best
accomplished through the collabora-
tive efforts of all parties concerned. In-
stitutions should develop guidelines in
collaboration with appropriate com-
munity agencies, and third-party
payers, to establish hospital-stay
and follow-up programs for healthy
term infants that implement these
recommendations.
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Human Immunodeficiency Virus and Other Blood–borne Viral Pathogens
in the Athletic Setting

ABSTRACT. Because athletes and the staff of athletic
programs can be exposed to blood during athletic activ-
ity, they have a very small risk of becoming infected with
human immunodeficiency virus, hepatitis B virus, or
hepatitis C virus. This statement, which updates a previ-
ous position statement of the American Academy of Pe-
diatrics,1 discusses sports participation for athletes in-
fected with these pathogens and the precautions needed
to reduce the risk of infection to others in the athletic
setting. Each of the recommendations in this statement is
dependent upon and intended to be considered with
reference to the other recommendations in this statement
and not in isolation.

ABBREVIATIONS. HIV, human immunodeficiency virus; HBV,
hepatitis B virus; HCV, hepatitis C virus; CI, 95% confidence
interval; AAP, American Academy of Pediatrics; OSHA, Occupa-
tional Safety and Health Administration.

During sports participation, the blood of an
athlete who is infected with human immuno-
deficiency virus (HIV), hepatitis B virus

(HBV), or hepatitis C virus (HCV) may occasionally
contaminate the skin or mucous membranes of other
athletes or the staff of athletic programs. Common
sense suggests that this likelihood is greatest in con-
tact sports, but transmission can potentially occur
indirectly or in noncontact sports. Even in contact
sports, the very limited available data indicate that
bleeding wounds are not necessarily common.2

HIV INFECTION
The risk of HIV infection via skin or mucous mem-

brane exposure to blood or other infectious bodily
fluids during sports participation is very low. The
most relevant research has been conducted with
health care workers, for whom the risk from skin or
mucous membrane exposure is less than the risk
from parenteral exposure, which is .2% to .3% per
exposure (95% confidence interval [CI], .1%–.5%).3
The risk from exposure to mucous membranes or
damaged skin determined from pooling 6 prospec-
tive studies was 1 infection in 1007 exposures, or .1%
(95% CI, .01%–.5%). Such transmission appears to
require, in addition to a portal of entry, prolonged

exposure to large quantities of blood.3 Transmission
through intact skin has not been documented: no
HIV infections occurred after 2712 such exposures in
1 large prospective study (95% CI, 0%–.1%).3 Trans-
mission of HIV in sports has not been documented.
One unsubstantiated report describes possible trans-
mission during a collision between professional soc-
cer players.4

HBV INFECTION
The HBV is more easily transmitted via exposure

to infected blood than is HIV.3 In 2 studies of health
care professionals who had percutaneous exposure
to HBV-infected blood, the risk of infection was 27%
and 45%; approximately 25% of cases were symp-
tomatic. The risk of infection was greater if the blood
was positive for HBV e antigen. The health care
workers received immune serum globulin, and so
some of them were protected from infection.5,6 Trans-
mission of infection by contamination of mucous
membranes or broken skin with infected blood has
been documented, but the magnitude of risk has not
been quantified.3

Although transmission of HBV is apparently rare
in sports, 2 reports document such transmission. An
asymptomatic high school sumo wrestler who had a
chronic infection transmitted HBV to other members
of his team.7 An epidemic of HBV infection occurred
through unknown means among Swedish athletes
participating in track finding (orienteering).8 The ep-
idemiologists concluded that the most likely route of
infection was the use of water contaminated with
infected blood to clean wounds caused by branches
and thorns.

An effective way of preventing HBV transmission
in the athletic setting is through immunization of
athletes. The American Academy of Pediatrics (AAP)
recommends that all children and adolescents be
immunized.9 Clinicians and the staff of athletic pro-
grams should aggressively promote immunization.

HCV INFECTION
Although the transmission risks of HCV infection

are not completely understood, the risk of infection
from percutaneous exposure to infected blood is es-
timated to be 10 times greater than that of HIV but
lower than that of HBV.3 Transmission via contami-
nation of mucous membranes or broken skin also
probably has a risk intermediate between that for
blood infected with HIV and HBV.3

The recommendations in this statement are based upon present available
knowledge. They do not indicate an exclusive course of treatment or serve
as a standard of medical care. Laws vary from state to state and state law
may dictate a different course of action for the physician or those in charge
of an athletic program. Variations, taking into account individual circum-
stances, may also be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 1999 by the American Acad-
emy of Pediatrics.

1400 PEDIATRICS Vol. 104 No. 6 December 1999



SUMMARY
Because of the very low probability of transmis-

sion of their infection to other athletes, athletes in-
fected with HIV, HBV, or HCV should be allowed to
participate in all sports.

CONFIDENTIALITY AND OTHER LEGAL ISSUES
Confidentiality about an athlete’s infection with a

blood–borne pathogen is necessary to prevent exclu-
sion of the athlete from sports because of inappro-
priate fear among others in the program. Except for
the reporting required by law, the patient (and par-
ent or guardian if the patient is a minor) must give
informed consent for clinicians to share information
about these medical conditions with a school or
sports organization. Testing of athletes for these viral
infections is not indicated. Infected athletes should
be told that they have a very small risk of infecting
other competitors. This risk, although unknown for
any sport, is probably greatest in wrestling and box-
ing. Infected athletes can be encouraged not to par-
ticipate in these activities or in others in which con-
tamination of skin or mucous membranes with blood
is relatively likely. This may also be protective for
infected athletes themselves, reducing their possible
exposure to blood–borne pathogens other than the
one(s) with which they are infected.

The AAP opposes boxing as a sport for youth.
Pediatricians should counsel athletes not to partici-
pate in this sport, whatever their infection status.

Athletic programs should inform athletes and par-
ents that athletes have a very small but finite risk of
contracting a blood–borne infection from another
athlete. This is part of the duty to warn about risks of
participation that is the responsibility of all athletic
programs.

Pediatricians can avoid reporting the presence of
infections with blood–borne pathogens by making it
clear on the preparticipation form or elsewhere that
they support the AAP policy, “Human Immunode-
ficiency Virus and Other Blood–borne Pathogens in
the Athletic Setting,” and that the AAP policy ac-
knowledges that the physician should respect the
right of infected athletes to confidentiality.

The US Supreme Court has not ruled specifically
on the legality of excluding from competition an
athlete who has a chronic infection with a blood–
borne viral pathogen but has held that a person
infected with a contagious disease may be handi-
capped and therefore entitled to protection from un-
lawful discrimination. On the basis of this authority,
when considering whether an athlete infected with a
blood–borne viral pathogen can be excluded from
competition, an inquiry would have to be made
“based on reasonable medical judgements given the
state of medical knowledge” into whether the athlete
poses a significant risk of communicating the disease
to others in the competition that cannot be elimi-
nated by reasonable accommodation.10,11

PREVENTION OF INFECTION
Strict safety precautions are particularly important

for those persons in athletic programs who provide

first aid and have repeated exposure to blood or
other bodily fluids visibly contaminated with blood.
Specific precautions are discussed in Recommenda-
tion 10 below. Other discussions of safety precau-
tions appropriate for sports programs, with some
additional information, are available elsewhere.10,12–14

EDUCATION OF ATHLETES
Coaches, athletic trainers, and health care profes-

sionals can expand discussions about the risks of
transmission of blood–borne viral pathogens during
sports participation to teach athletes about how these
pathogens are transmitted and how to prevent infec-
tion.

RECOMMENDATIONS
1. Athletes infected with HIV, HBV, or HCV should

be allowed to participate in all competitive
sports.

2. The physician should respect the right of infected
athletes to confidentiality. This includes not dis-
closing the patient’s infection status to other par-
ticipants or the staff of athletic programs.

3. Athletes should not be tested for blood–borne
pathogens because they are sports participants.

4. Pediatricians are encouraged to counsel athletes
who are infected with HIV, HBV, or HCV that
they have a very small risk of infecting other
competitors. Infected athletes can consider
choosing a sport in which this risk is apparently
relatively low. This may be protective for other
participants and for infected athletes themselves,
reducing their possible exposure to blood–borne
pathogens other than the one(s) with which they
are infected. Wrestling and boxing, a sport op-
posed by the AAP, probably have the greatest
potential for contamination of injured skin by
blood.

5. Athletic programs should inform athletes and
their parents that the program is operating under
the policies in Recommendations 1 through 3
and that the athletes have a very small risk of
becoming infected with a blood–borne pathogen.

6. Clinicians and the staff of athletic programs
should aggressively promote HBV immuniza-
tion among athletes and among coaches, ath-
letic trainers, equipment handlers, laundry
personnel, and any other persons at risk of
exposure to athletes’ blood as an occupational
hazard. All athletes should, if possible, receive
HBV immunization; .95% of those who re-
ceive this immunization will be protected
against infection.9

7. Each coach and athletic trainer must receive
training in first aid and emergency care and in
the prevention of transmission of blood–borne
pathogens in the athletic setting. These staff
members can then help to implement recommen-
dations made here.

8. Coaches and members of the health care team
should educate athletes about the precautions
described in these recommendations and about
the greater risks of transmission of HIV and
other blood–borne pathogens through sexual ac-
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tivity and needle sharing during the use of illicit
drugs, including anabolic steroids. Athletes
should be told not to share personal items, such
as razors, toothbrushes, and nail clippers that
might be contaminated with blood.

9. In some states, depending on state law, schools
may need to comply with Occupational Safety
and Health Administration (OSHA) regulations13

for the prevention of transmission of blood–
borne pathogens. The athletic program must de-
termine what rules apply. Compliance with
OSHA regulations is a reasonable and recom-
mended precaution even if this is not specifically
required by the state.

10. The following precautions should be adopted in
sports with direct body contact and other sports
in which an athlete’s blood or other bodily fluids
visibly tinged with blood may contaminate the
skin or mucous membranes of other participants
or staff members of the athletic program. Even if
these precautions are adopted, the risk that a
participant or staff member may become infected
with a blood–borne pathogen in the athletic set-
ting will not be entirely eliminated.
• Athletes must cover existing cuts, abrasions,

wounds, or other areas of broken skin with an
occlusive dressing before and during partici-
pation. Caregivers should cover their own
damaged skin to prevent transmission of in-
fection to or from an injured athlete.

• Disposable, water-impervious vinyl or latex
gloves should be worn to avoid contact with
blood or other bodily fluids visibly tinged
with blood and any object such as equipment,
bandages, or uniforms contaminated with
these fluids. Hands should be cleaned with
soap and water or an alcohol-based antiseptic
handwash as soon as possible after gloves are
removed.

• Athletes with active bleeding should be re-
moved from competition as soon as possible
and the bleeding stopped. Wounds should be
cleaned with soap and water. Skin antiseptics
may be used if soap and water are not avail-
able. Wounds must be covered with an occlu-
sive dressing that remains intact during fur-
ther play before athletes return to competition.

• Athletes should be advised to report injuries
and wounds in a timely fashion before or dur-
ing competition.

• Minor cuts or abrasions that are not bleeding
do not require interruption of play but can be
cleaned and covered during scheduled breaks.
During these breaks, if an athlete’s equipment
or uniform fabric is wet with blood, the equip-
ment should be cleaned and disinfected (see
below), or the uniform should be replaced.

• Equipment and playing areas contaminated
with blood must be cleaned until all visible
blood is gone and then disinfected with an
appropriate germicide such as a freshly-made
bleach solution containing 1 part bleach in 10
parts of water. The decontaminated equip-
ment or area should be in contact with the

bleach solution for at least 30 seconds. The
area may be wiped with a disposable cloth
after the minimum contact time or be allowed
to air dry.9

• Emergency care must not be delayed because
gloves or other protective equipment is not
available. If the caregiver does not have the
appropriate protective equipment, a towel
may be used to cover the wound until an
off-the-field location is reached where gloves
can be used during more definitive treatment.

• Breathing (Ambu) bags and oral airways
should be available for giving resuscitation.
Mouth-to-mouth resuscitation is recom-
mended only if this equipment is not avail-
able.12

• Equipment handlers, laundry personnel, and
janitorial staff must be trained in proper pro-
cedures for handling washable or disposable
materials contaminated with blood.9, 12
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The problem of perinatal transmission of human
immunodeficiency virus (HIV) infection was
first appreciated in 1982. In 1991, the Institute

of Medicine (IOM) recommended a policy of routine
counseling and offering testing (with specific in-
formed consent) for HIV infection to all pregnant
women. Since 1991, there have been major advances
in the treatment of HIV infection, including demon-
stration in 1994 of the efficacy of zidovudine to re-
duce perinatal transmission. The US Public Health
Service subsequently issued guidelines for use of
zidovudine to reduce perinatal transmission and for
counseling and voluntary testing for pregnant
women. Dramatic declines in reported pediatric ac-
quired immunodeficiency syndrome (AIDS) cases
have been observed as a consequence of implemen-
tation of these guidelines. However, for a variety of
reasons, screening pregnant women in the United
States has been far from universal and infected in-
fants continue to be born to undiagnosed infected
women. Further reduction in the rate of perinatal
HIV infection will require wider application of both
screening to identify infected women, and treat-
ments that have demonstrated efficacy in reducing
vertical transmission.

The IOM recently completed a study of interven-
tions that would be helpful to further reduce the rate
of perinatal HIV infection in the United States (Re-
ducing the Odds). They have recommended that “the

United States adopt a national policy of universal
HIV testing, with patient notification, as a routine
component of prenatal care.” Early diagnosis of HIV
infection in pregnant women allows them to institute
effective antiretroviral therapy for their own health
and to reduce the risk of HIV transmission to their
infants. The use of “patient notification” provides
women the opportunity to decline to be tested but
eliminates the obligation to provide extensive pretest
counseling, which has been a barrier to testing in
many settings. Care providers would be charged
with responsibility for the details of how the notifi-
cation would take place. The IOM has recommended
universal testing for two reasons. First, attempts to
identify those “at risk” for infection inevitably fail to
identify some infected individuals. Second, universal
testing of all pregnant women avoids stereotyping
and stigmatizing any social or ethnic group. The
IOM recognizes in its report that many states now
have laws requiring a formal, and in many cases
written, informed consent process before testing.
They recommend that the federal government adopt
policies that will encourage these states to change
their laws.

The American Academy of Pediatrics (AAP) and
the American College of Obstetricians and Gynecol-
ogists (ACOG) strongly support efforts to further
reduce the rate of perinatal transmission of HIV in
the United States. We therefore support the recom-
mendation of the IOM for universal HIV testing with
patient notification as a routine component of prena-
tal care. If a patient declines testing, this should be
noted in the medical record. We recognize that cur-
rent laws in some states may prevent implementa-
tion of this recommendation at this time. We encour-
age our members and Fellows to include counseling
as a routine part of care, but not as a prerequisite for
and barrier to prenatal HIV testing.

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 1999 by the American Acad-
emy of Pediatrics.
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THE PROBLEM 
Physicians caring for infants born to women in- 

fected with human immunodeficiency virus (HIV) or 
at risk for HIV infection are likely to be involved in 
making recommendations concerning the appropri- 
ateness of breastfeeding or the use of expressed hu- 
man milk. Because the number of women with HIV 
infection in the reproductive age range is increasing 
rapidly, the importance of understanding the poten- 
tial risk of HIV transmission to infants via human 
milk is critical. 

BACKGROUND 
Breastfeeding provides numerous health benefits 

to infants. Besides being an excellent source of nutri- 
tion, human milk protects against morbidity and 
mortality from infectious diseases of bacterial, viral, 
and parasitic origin, and the act of breastfeeding 
establishes a bond between mother and infant. Hu- 
man milk also has a low likelihood of contamination 
by environmental pathogens. The American Acad- 
emy of Pediatrics (AAP) strongly supports the pro- 
motion of breastfeeding of infants.ô 
It is well-known that HIV, the virus that causes 

acquired immunodeficiency syndrome, can be trans- 
mitted from mother to infant during pregnancy as 
well as during the peripartum period. In addition, 
recent reports from throughout the world have doc- 
umented the transmission of HIV through human 
milk.2-4 Despite the multiple anti-infectious, protec- 
tive substances that have been identified in human 
milk, HIV may be recovered from human milk and 
has been shown to be the source of HIV infection in 
some infants.3 
Research studies are presently investigating fac- 

tors associated with infectivity as well as the poten- 
tial protective elements of breast milk. Such factors 
include potential differences in the virus content of 
colostrum and early human milk compared with 
later milk, the relationship of the duration of breast- 
feeding to transmission, the role of the immature 
gastrointestinal tract of the young infant in viral 

The recommendations in this statement do not indicate an exclusive course 
of treatment or procedure to be followed. Variations, taking into account 
individual circumstances, may be appropriate. 
PEDIATRICS (ISSN 0031 40051. Copyright 0 1995 by the American Acad- 
emy of Pediatrics. 

transmission, and the potential protective effect of 
HIV-specific immune globulins in human milk4 and 
of human milk glycosaminoglycans, which appear to 
inhibit HIV binding to the CD4 molecule.5 
Currently no randomized clinical trials are avail- 

able that accurately document the incremental risk of 
HIV transmission through breastfeeding over that 
occurring during the intrauterine and intrapartum 
periods. Evaluation of populations that vary only by 
method of infant feeding have been limited to date, 
due to the homogeneity of feeding practices in cur- 
rent cohorts, with breastfeeding the norm in devel- 
oping countries and formula feeding the norm in 
industrialized countries. 
Although some studies do not indicate an in- 

creased risk of transmission of HIV by human milk,ój 
a recent meta-analysis of data from cohort studies in 
which some infants were breastfed and others were 
exclusively bottlefed indicated an increased risk of 
transmission attributable to breastfeedingP Mothers 
who develop primary HIV infection while nursing 
may pose an especially high risk for transmitting the 
infection via human milk because the infant poten- 
tially is exposed to secretions or cells containing a 
higher virus burden.8 In the meta-analysis, the risk of 
transmission by breastfeeding from mothers who de- 
veloped primary infection during the postpartum 
period was 29% (95% confidence interval, 16% to 
42%h7 
The interpretation of the results from the meta- 

analysis has caused a great deal of controversy. This 
approach to data analysis indicates that the incre- 
mental risk of transmission by breastfeeding from 
mothers with established infection before pregnancy 
is 14% (95% confidence interval, 7% to 22%).7 Recent 
reports note the incremental risk of transmitting HIV 
infection to the breastfeeding infant to range from 3% 
to 12% in various African populations.9J0 
The use of expressed human milk for nutrition of 

sick, premature, and recuperating neonates in inten- 
sive care units has become commonplace, and some 
mothers may express milk for their infants in a child 
care setting. Breast milk is not included in the Occu- 
pational Safety and Health Administration (OSHA) 
standards definition of ñother potentially infectious 
materials.ñò Although human milk has been impli- 
cated in perinatal transmission of HIV and the hep- 
atitis B surface antigen has been found in the milk of 
mothers infected with HBV,12 contact with breast 
milk does not constitute occupational exposure as 
defined by the OSHA standards. The determination 

PEDIATRICS Vol. 96 No. 5 November 1995 977 



that human breast milk has not been implicated in 
the transmission of HIV13 or the hepatitis B virus to 
workers, was based on separate findings of the Cen- 
ters for Disease Control and Prevention, and the 
World Health Organization.r3 Gloves are not recom- 
mended for the routine handling of expressed hu- 
man milk; but should be worn by health care work- 
ers in situations where exposures to breast milk 
might be frequent or prolonged, for example, in milk 
banking.13 

Whatever the actual risk of HIV transmission 
through breastfeeding is in the United States, the 
potential for infection through human milk exists 
and must be examined in the context of the preva- 
lence of HIV in women of childbearing age, the low 
incidence of breastfeeding in populations with the 
highest incidence of HIV infection, and the known 
general benefits of human milk. 

CONCLUSIONS 
When making recommendations concerning feed- 

ing options for infants, health care providers in the 
United States must balance the potential for trans- 
mission of HIV through human milk with the known 
benefits of breastfeeding. Additional epidemiologic 
studies are needed to assess accurately the actual risk 
of HIV transmission to infants from human milk in 
the United States. However, because HIV transmis- 
sion via human milk is possible, knowledge of the 
HIV serostatus of pregnant women is important to 
determine whether breastfeeding is appropriate. 

RECOMMENDATIONS 
The World Health Organization has developed 

recommendations for breastfeeding in the develop- 
ing world. I3 The following recommendations are 
made by the AAP for the United States, where infec- 
tious diseases and malnutrition are not major causes 
of infant mortality and where safe alternatives to 
breastfeeding are available. 

1. 

2. 

3. 

Women and their health care providers need to be 
aware of the potential risk of transmission of HIV 
infection to infants during pregnancy and in the 
peripartum period, as well as through human 
milk. 
The AAP recommends documented, routine HIV 
education, and routine testing with consent of all 
women seeking prenatal care so that each woman 
will know her HIV status and the methods avail- 
able both to prevent the acquisition and transmis- 
sion of HIV and to determine whether it is appro- 
priate to breastfeed. 
At the time of delivery, provision of education 
about HIV and testing with consent of all women 
whose HIV status during this pregnancy is un- 
known are recommended. Knowledge of the 
womanôs HIV status assists in counseling on 
breastfeeding and helps each woman understand 
the benefits to herself and her infant of knowing 
her serostatus and the behaviors that would de- 
crease the likelihood of acquisition and transmis- 
sion of HIV. 

4. Women who are known to be HIV-infected must 
be counseled not to breastfeed or provide their 
milk for the nutrition of their own or other infants. 

5. In general, women who are known to be HIV- 
seronegative should be encouraged to breastfeed. 
However, women who are HIV-seronegative but 
at particularly high risk of seroconversion (injec- 
tion drug users and sexual partners of known 
HIV-positive persons or active drug users) should 
be provided education about HIV with an indi- 
vidualized recommendation concerning the ap- 
propriateness of breastfeeding. In addition, dur- 
ing the perinatal period, information should be 
provided on the potential risk of transmitting HIV 
through human milk and about methods to re- 
duce the risk of acquiring HIV infection. 

6. Each woman whose HIV status is unknown 
should be informed of the potential for HIV- 
infected women to transmit HIV during the peri- 
partum period and through human milk and the 
potential benefits to her and her infant of knowing 
her HIV status and how HIV is acquired and 
transmitted. The health care provider needs to 
make an individualized recommendation to assist 
the woman in deciding whether to breastfeed. 

7. Neonatal intensive care units should develop pol- 
icies that are consistent with the above recommen- 
dations for the use of expressed human milk for 
the nutrition of neonates. Current OSHA stan- 
dards do not require gloves for the routine han- 
dling of expressed human milk.ò However, 
gloves should be worn by health care workers in 
situations where exposure to breast milk might 
be frequent or prolonged, for example, in milk 
banking.13 

8. Human milk banks should follow the guidelines 
developed by the United States Public Health 
Service, which includes screening all donors for 
HIV infection and assessing risk factors that pre- 
dispose to infection, as well as pasteurization of 
all milk specimens. 
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Human Milk, Breastfeeding, and Transmission of Human
Immunodeficiency Virus Type 1 in the United States

ABSTRACT. Transmission of human immunodefi-
ciency virus type 1 (HIV-1) through breastfeeding has
been conclusively demonstrated. The risk of such trans-
mission has been quantified, the timing has been clari-
fied, and certain risk factors for breastfeeding transmis-
sion have been identified. In areas where infant formula
is accessible, affordable, safe, and sustainable, avoidance
of breastfeeding has represented one of the main com-
ponents of mother-to-child HIV-1 transmission preven-
tion efforts for many years. In areas where affordable and
safe alternatives to breastfeeding may not be available,
interventions to prevent breastfeeding transmission are
being investigated. Complete avoidance of breastfeeding
by HIV-1-infected women has been recommended by the
American Academy of Pediatrics and the Centers for
Disease Control and Prevention and remains the only
means by which prevention of breastfeeding transmis-
sion of HIV-1 can be absolutely ensured. This technical
report summarizes the information available regarding
breastfeeding transmission of HIV-1.

ABBREVIATIONS. HIV-1, human immunodeficiency virus type 1;
CDC, Centers for Disease Control and Prevention; AAP, American
Academy of Pediatrics; CI, confidence interval; WHO, World
Health Organization; UNICEF, United Nations Children’s Fund;
UNAIDS, the Joint United Nations Program on HIV/AIDS; OR,
odds ratio; RR, relative risk; SLPI, secretory leukocyte protease
inhibitor.

INTRODUCTION

The benefits of breastfeeding are well recog-
nized and include significantly decreased in-
fant morbidity and mortality rates by provid-

ing optimal nutrition, by protecting against common
childhood infections such as gastrointestinal and re-
spiratory tract infections, and by promoting child
spacing.1–6 Breastfeeding is particularly important in
resource-poor regions of the world, where limited
access to clean water increases the risk of diarrheal
disease if replacement feeding is used. However,
human immunodeficiency virus type 1 (HIV-1) is
transmitted through human milk, leading to the di-

lemma that use of replacement feeding in resource-
poor settings, although protecting the infant against
HIV-1 infection, also could place the infant at risk of
mortality from other infections. Shortly after the first
report of transmission of HIV-1 through breastfeed-
ing,7 the Centers for Disease Control and Prevention
(CDC) recommended that HIV-1-infected women in
the United States avoid breastfeeding,8 because re-
placement feeding is safe, affordable, and culturally
acceptable. The CDC and the American Academy of
Pediatrics (AAP)9 have continued to recommend
counseling HIV-1-infected women in the United
States not to breastfeed or provide their milk for the
nutrition of their own or other infants. Avoidance of
breastfeeding remains an important component of
mother-to-child HIV-1 transmission prevention ef-
forts in the United States,10 where perinatal transmis-
sion of HIV-1 has been substantially decreased.11

However, in areas of the world where breastfeeding
is the norm and safe replacement feeding generally is
not possible, the enormous and unremitting epi-
demic of mother-to-child transmission of HIV-1 con-
tinues.12 Research efforts focused on the continuing
problem of breastfeeding transmission in much of
the world have yielded additional information re-
garding mechanisms of HIV-1 transmission through
breastfeeding as well as the timing of and risk factors
for such transmission. This technical report summa-
rizes the available information regarding transmis-
sion of HIV-1 through human milk. Complete avoid-
ance of breastfeeding by HIV-1-infected women
remains the only means by which prevention of
breastfeeding transmission of HIV-1 can be abso-
lutely ensured.

EVIDENCE OF BREASTFEEDING TRANSMISSION
OF HIV-1

Over nearly 2 decades, the understanding of moth-
er-to-child HIV-1 transmission through breastfeed-
ing has increased tremendously. Beginning with the
earliest clinical evidence of breastfeeding transmis-
sion of HIV-1 (case reports), additional information
regarding breastfeeding transmission has come from
both other epidemiologic studies (descriptive and
analytic) and laboratory studies.

The guidance in this report does not indicate an exclusive course of treat-
ment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2003 by the American Acad-
emy of Pediatrics.
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Evidence From Epidemiologic Studies

Descriptive Studies
In 1985, Ziegler and colleagues7 in Australia de-

scribed the case of an HIV-1-infected infant who
apparently acquired the infection after being breast-
fed by his previously healthy mother, who received a
postpartum transfusion of HIV-1-contaminated
blood. Over the next several years, this report was
confirmed by other case reports from around the
world.13–26 In general, these case reports described
acquisition of HIV-1 infection by children of breast-
feeding mothers, with the mothers being at low risk
of HIV-1 infection and presumed HIV-1-seronega-
tive until acquisition of infection after delivery, usu-
ally through HIV-1-contaminated blood transfu-
sions. On the basis of a case series of 10 breastfeeding
women, the estimated risk of breastfeeding transmis-
sion among women with acquisition of HIV-1 infec-
tion after delivery was 27% (95% confidence interval
[CI]: 6%–61%).27 Because of viremia associated with
primary infection with HIV-1 and the presumably
high viral load concomitantly in human milk,
women who breastfeed during primary infection
with HIV-1 could represent a particularly high-risk
group. Therefore, the generalizability of the implica-
tions of these case reports to breastfeeding women
with HIV-1 infection acquired before delivery, who
represent most HIV-1-infected breastfeeding women,
was not clear. However, on the basis of these case
reports and because of concern that women with
chronic HIV-1 infection also could be at risk of trans-
mitting HIV-1 to their infants through breastfeeding,
in 1985 the CDC issued the recommendation that
HIV-1-infected women avoid breastfeeding.8

Studies of mother-to-child transmission of HIV-1
in different countries around the world yielded
transmission rates, in the absence of interventions to
decrease transmission, ranging from 13% to 42%.28

The finding that transmission rates were generally
higher in countries where virtually all mothers
breastfeed compared with countries such as the
United States, where breastfeeding by HIV-1-in-
fected women is unusual,29,30 suggested the possibil-
ity that breastfeeding transmission accounted for
some of the discrepancy in rates between different
settings.

Observational, Analytic Studies
Higher rates of HIV-1 infection among breastfed

children compared with formula-fed children were
reported in several studies.31–35 On the basis of a
systematic review of published studies meeting cri-
teria allowing the determination of the quantitative
risk of breastfeeding transmission of HIV-1,36 the
estimated risk of transmission of HIV-1 through
breastfeeding by mothers who acquired HIV-1 infec-
tion postnatally was 29% (95% CI: 16%–42%). Similar
analysis of published studies with mothers who had
chronic HIV-1 infection resulted in an estimated fur-
ther risk of transmission through breastfeeding (in
addition to in utero and/or intrapartum transmis-
sion) of 14% (95% CI: 7%–22%).

On the basis of the information available at the

time, consensus statements from the World Health
Organization (WHO) in 198737 and 199238 included
recommendations that were intended to result in the
greatest likelihood of prevention of infant mortality
and of mother-to-child transmission of HIV-1
through breastfeeding in different regions of the
world. These recommendations were that breast-
feeding should be advised for women, including
HIV-1-infected women, in areas of the world where
most infant deaths were attributable to infections
and malnutrition. In addition, it was recommended
that in other areas of the world where infectious
diseases were not the main causes of infant death,
HIV-1-infected women be advised not to breastfeed
but instead to use safe feeding alternative(s) for their
infants.

Prospective cohort studies published in the mid-
1990s39–42 provided estimates of the excess risk of
HIV-1 transmission attributable to breastfeeding
ranging from 4% to 22%. In 199743 and 1998,44–46 the
WHO along with the United Nations Children’s
Fund (UNICEF) and the Joint United Nations Pro-
gram on HIV/AIDS (UNAIDS) issued revised rec-
ommendations regarding breastfeeding and HIV-1
transmission. These recommendations called for giv-
ing women access to HIV-1 counseling and testing as
well as information that would allow them to make
fully informed decisions regarding infant feeding.

Interventional, Analytic Study
A randomized clinical trial of breastfeeding versus

formula feeding among HIV-1-infected women in
Kenya demonstrated HIV-1 transmission through
breastfeeding.47 This trial enrolled 425 HIV-1-in-
fected pregnant women. Compliance was higher in
the breastfeeding arm (any use of human milk, 96%)
compared with the formula-feeding arm (complete
avoidance of human milk, 70%). The median dura-
tion of breastfeeding was 17 months. The cumulative
probability of HIV-1 infection in the children at 24
months of age was significantly higher in the breast-
fed children (36.7% [95% CI: 29.4%–44.0%] in the
breastfeeding arm vs 20.5% [95% CI: 14.0%–27.0%] in
the formula-feeding arm [P � .001]). Most breast-
feeding transmission occurred early (75% by 6
months of age), but transmission continued through-
out the duration of human milk exposure.

Individual Patient Data Meta-analysis
The objectives of the Breastfeeding and HIV-1 In-

ternational Transmission Study, a meta-analysis of
individual patient data from randomized, placebo-
controlled clinical trials conducted in Africa, are to
estimate the contribution of breastfeeding to the
overall risk of mother-to-child transmission of
HIV-1, to clarify the timing of breastfeeding trans-
mission, and to identify determinants of late postna-
tal transmission through breastfeeding.48 The large
sample size and the application of uniform defini-
tions across trials in this meta-analysis should pro-
vide more reliable and precise estimates than have
previous studies of the risk and timing of late post-
natal transmission of HIV-1 through breastfeeding.
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Laboratory Studies
Early reports indicated HIV-1 could be detected in

human milk from HIV-1-infected women.49–52 Sub-
sequent studies confirmed the detection of HIV-1 in
human milk as both cell-free virus and cell-associ-
ated virus.53–56 HIV-1 proviral DNA has been de-
tected in human milk cells in 44% to 58% of samples
in different studies,53,55–58 with detection of HIV-1
DNA associated with lower maternal CD4� cell
counts and severe deficiency of vitamin A (a micro-
nutrient deficiency associated with diminished epi-
thelial integrity and systemic immunity).59 In a study
in Kenya, cell-free virus (HIV-1 RNA) was detectable
in 39% of human milk samples,60 with the prevalence
being higher in mature milk (47%) than in colostrum
(27%). A higher human milk viral load is associated
with a higher risk of mother-to-child transmis-
sion.61,62 In South Africa, HIV-1 RNA was detectable
in 63% of samples, with higher human milk viral
load being associated with a greater risk of transmis-
sion of HIV-1 to the infant (odds ratio [OR] � 2.82
[95% CI � 1.22%–6.51%] for each log increase in viral
load).63 Similarly, a higher plasma viral load is asso-
ciated with higher probability of breastfeeding trans-
mission per liter of milk ingested by the infant.62 The
viral load in different body fluids (plasma, human
milk, and genital secretions) is correlated.64

RISK FACTORS FOR BREASTFEEDING
TRANSMISSION OF HIV-1

Because breastfeeding transmission of HIV-1 does
occur, and because avoidance of breastfeeding is im-
possible in many settings, identification of risk fac-
tors for transmission of HIV-1 through breastfeeding
is important to design interventions to prevent such
transmission. Potential risk factors for breastfeeding
transmission of HIV-1 include duration of breast-
feeding as well as characteristics of the mother, the
infant, and the human milk or type of breastfeeding
(Table 1).

Duration of Breastfeeding
The cumulative risk of breastfeeding transmission

of HIV-1 has been estimated. In a study conducted in

Malawi, the cumulative risk of infection for infants of
HIV-1-infected mothers continuing to breastfeed af-
ter 1 month of age was 3.5% at the end of 5 months,
7.0% at the end of 11 months, 8.9% at the end of 17
months, and 10.3% at the end of 23 months.65 A
pooled analysis of individual data from prospective
cohort studies of HIV-1-infected women and their
children66 incorporated data from studies in
Rwanda, the Ivory Coast, and Kenya, where breast-
feeding is the norm. Late postnatal transmission (de-
fined as acquisition of HIV-1 infection after 2.5
months of age) occurred among 49 of 902 children
(5%). The overall estimated risk of breastfeeding
transmission was 3.2% per 100 child-years of breast-
feeding (95% CI: 3.1%–3.8%). With information re-
garding the timing of breastfeeding transmission
available for 20 of the 49 children, the cumulative
probability of acquisition of late postnatal transmis-
sion was 0.6% (95% CI: 0.2%–2.2%) at 6 months of
age, 0.95% (95% CI: 0.4%–2.5%) at 9 months of age,
2.5% (95% CI: 1.3%–4.7%) at 12 months of age, 6.3%
(95% CI: 3.9%–9.95%) at 18 months of age, 7.4% (95%
CI: 4.5%–12.1%) at 24 months of age, and 9.2% (95%
CI: 5.3%–15.5%) at 36 months of age. Differences in
the cumulative risk of transmission between these 2
studies could be related to different definitions of
late postnatal transmission (acquisition after 1 month
of age in the Malawi study and after 2.5 months of
age in the pooled analysis).

Longer durations of breastfeeding by mothers in-
fected with HIV-1 are associated with an increased
risk of HIV-1 transmission to their infants. In Italy,35

univariate analyses suggested a higher likelihood of
HIV-1 infection among breastfed children (compared
with bottle-fed children), with an increasing likeli-
hood of HIV-1 infection with increasing duration of
breastfeeding (OR � 2.16 [95% CI: 1.17%–4.00%] for
children breastfed for 20 days or less, increasing to
OR � 6.41 [95% CI: 2.98%–13.79%] for children
breastfed more than 92 days). In a small study in
South Africa, a 15% increased risk of HIV-1 trans-
mission was observed with breastfeeding compared
with formula feeding, and the data suggested higher
transmission rates with longer durations of breast-

TABLE 1. Potential Risk Factors for Human Milk Transmission of HIV-1

Category Risk Factor

Duration of breastfeeding Longer duration
Maternal characteristics Younger age

Higher parity
Lower CD4� count
Higher peripheral blood viral load
Breast abnormalities

Breast abscess
Mastitis
Nipple lesions

Infant characteristics Oral candidiasis
Human milk characteristics Higher viral load

Lower concentrations of antiviral substances (eg, lactoferrin,
lysozyme, SLPI, epidermal growth factor)

Lower concentration of virus-specific cytotoxic T-lymphocytes
Lower secretory IgA
Lower IgM

Exclusivity of breastfeeding Mixed breastfeeding

IgA indicates immunoglobulin A, IgM, immunoglobulin M.
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feeding.67 In a meta-analysis of published data from
prospective cohort studies of HIV-1-infected women
and their children,68 499 HIV-1-infected women who
breastfed their children were identified. The esti-
mated risk of breastfeeding transmission of HIV-1
was 16% (95% CI: 9%–22%). Among breastfed in-
fants, 47% of HIV-1 infections were attributable to
breastfeeding. Breastfeeding transmission occurred
in 21% (10%–22%) of those who breastfed for a me-
dian length of 3 or more months and 13% (95% CI:
4%–21%) among infants who breastfed for a median
of less than 2 months.

Characteristics of the Mother and Infant
Characteristics of the mother and infant have been

associated with increased risk of breastfeeding trans-
mission of HIV-1. Maternal factors associated with
breastfeeding transmission of HIV-1 include younger
maternal age and higher parity,65 maternal HIV-1
disease stage, and breast abnormalities. More ad-
vanced maternal disease stage, as manifested by low
CD4� cell counts, is a risk factor for postnatal trans-
mission of HIV-1,61,63,69 along with higher maternal
peripheral blood or human milk viral load.61–63 An
early case report of the temporal association of ac-
quisition of HIV-1 infection by the child of an HIV-
1-infected woman with a breast abscess suggested
the ingestion of inflammatory cells related to the
bacterial infection of the breast contributes to breast-
feeding transmission of HIV-1.70 Later studies con-
firmed the association of transmission of HIV-1
through breastfeeding with maternal breast abnor-
malities, such as breast abscesses, mastitis, and nip-
ple lesions. In Kenya, mastitis and breast abscesses
were associated with late postnatal transmission
of HIV-1 (relative risk [RR] � 21.8 [95% CI: 2.3%–
211.0%] and RR � 51.6 [95% CI: 4.7%–571.0%], re-
spectively).68 In Malawi, women with increased hu-
man milk sodium concentrations consistent with
subclinical mastitis had higher human milk viral
loads than did women without increased human
milk sodium concentrations.61 In another study in
Kenya, maternal nipple lesions (OR � 2.3 [95% CI:
1.1%–5.0%]) and mastitis (OR � 2.7 [95% CI: 1.1%–
6.7%]) were each associated with an increased risk of
postnatal transmission.69 Oral candidiasis before 6
months of age is associated with late postnatal trans-
mission (OR � 2.8 [95% CI: 1.3%–6.2%]).69 Results of
a study in the Ivory Coast suggested maternal breast
abscesses and cracked nipples, as well as oral candi-
diasis in infants, were risk factors for late postnatal
transmission of HIV-1 through breastfeeding.42

Characteristics of Human Milk or Type of
Breastfeeding

In addition to higher human milk viral load, char-
acteristics of human milk possibly associated with a
higher risk of breastfeeding transmission of HIV-1
include lower concentrations of antiviral substances,
such as lactoferrin,71,72 lysozyme, secretory leukocyte
protease inhibitor (SLPI),73 and epidermal growth
factor,74 as well as lesser specific, local immune
responses to HIV-1. Interestingly, HIV-1-infected
women with subclinical mastitis, higher human milk

viral loads, and higher rates of mother-to-child trans-
mission had higher human milk concentrations of
lysozyme and SLPI than did HIV-1-infected women
without subclinical mastitis.75 However, SLPI con-
centrations in human milk have not been found by
other investigators to be associated with HIV-1 trans-
mission through breastfeeding.76 It has been sug-
gested that epidermal growth factor in colostrum
helps to make the gastrointestinal tract less perme-
able to viral infection.74 Higher mother-to-child
transmission of HIV-1 has been associated with
lower human milk concentrations of secretory im-
munoglobulin A and immunoglobulin M during the
first several weeks of life in some55 but not all stud-
ies.77

When feeding patterns among infants born to
HIV-1-infected women in Brazil were analyzed, nei-
ther a history of colostrum intake nor a history of
mixed feeding (human milk with other milk, tea, or
juice) was associated with transmission.78 However,
in South Africa, data from a randomized clinical trial
of vitamin A supplementation to prevent mother-to-
child transmission were reanalyzed to evaluate a
possible association between feeding patterns among
infants of breastfeeding HIV-1-infected mothers and
mother-to-child transmission.79,80 In this study,
breastfeeding was categorized as exclusive or mixed
(ie, without or with water, other fluids, and food).
Women who chose to breastfeed were counseled to
consider exclusive breastfeeding. Follow-up visits af-
ter birth, during which an infant feeding history was
obtained, occurred at 1 week, 6 weeks, and 3 months
of age and every 3 months thereafter. By 15 months
of age, children who ever breastfed were more likely
to have become HIV-1-infected (31.6%) than were
children who never breastfed (19.4% [P � .007]). Of
children who ever breastfed, those who exclusively
breastfed until at least 3 months of age but no longer
than 6 months of age had a lower estimated trans-
mission point estimate than did those with mixed
feeding, but the confidence limits for these point
estimates overlap (exclusive: 24.7% [95% CI: 16.0%–
34.4%]; mixed: 35.9% [95% CI: 26.7%–45.1%]). The
authors proposed that the mechanism of their find-
ings was that contaminated fluids and foods given to
infants with mixed breastfeeding damaged the
bowel and facilitated the entry of HIV-1 into tissues.
The results of this hypothesis-generating study have
prompted several investigators to pursue new stud-
ies of exclusive breastfeeding to assess more care-
fully the risk of HIV-1 transmission according to
feeding modality.

POTENTIAL INTERVENTIONS TO PREVENT
BREASTFEEDING TRANSMISSION OF HIV-1

There are several potential interventions to pre-
vent breastfeeding transmission of HIV-1 (Table 2).
The first is conceptually the simplest: complete
avoidance of human milk. If breastfeeding does oc-
cur, several interventions could potentially prevent
transmission of HIV-1 through human milk. First,
early weaning (eg, at 6 months of age) will limit the
duration of exposure to human milk. Other interven-
tions to potentially prevent breastfeeding transmis-
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sion of HIV-1 can be categorized as follows: decreas-
ing human milk viral load (eg, with maternal
antiretroviral therapy or by treating human milk by
pasteurization or other means), preventing or treat-
ing factors facilitating transfer of HIV-1 from mother
to child (eg, preventing or treating maternal breast
abnormalities and infant candidiasis, avoiding
mixed breastfeeding), and improving infant defenses
against HIV-1 infection (eg, by passive or active im-
munization or antiretroviral prophylaxis to breast-
feeding infants). Recent WHO recommendations81

reaffirm previous recommendations for all HIV-1-
infected mothers to receive counseling, including
provision of general information about risks and
benefits of various infant feeding options and spe-
cific guidance in selecting the option most likely to
be suitable for their situation, and call for mothers to
be supported in the their choices regarding their
infants’ feeding.

Complete Avoidance of Breastfeeding
Complete avoidance of breastfeeding (eg, by using

infant formula) is an intervention of obvious utility
in settings where it is feasible (ie, where clean water
is available), affordable, and culturally acceptable.
The randomized clinical trial of breastfeeding versus
formula feeding demonstrated breastfeeding by
HIV-1-infected women causes more mother-to-child
transmission than does formula feeding.47 However,
although transmission of HIV-1 was much higher in
the children of women randomized to breastfeeding
versus formula feeding (36.7% vs 20.5% at 2 years of
age [P � .001]), the 2 groups experienced similar
rates of mortality during the first 2 years of life.82

Mortality rates at 24 months of age were 24.4% (95%
CI: 18.2%–30.7%) among children whose mothers
were randomized to breastfeeding and 20.0% (95%
CI: 14.4%–25.6%) among those children whose moth-
ers were randomized to formula feeding. Addition-
ally, infants in the breastfeeding arm had better nu-
tritional status than did those in the formula feeding
arm, particularly during the first 6 months of life,
although the overall prevalence of malnutrition was
not different in the 2 study groups. The better growth
of breastfed infants during the first 6 months of life
highlights the importance of nutritional counseling
for mothers who decide to give formula to their
children, and the WHO recommends that HIV-1-
infected women who decide not to breastfeed their
children should receive specific guidance and sup-
port during at least the first 2 years of their children’s
lives to ensure adequate replacement feeding.81

Interventions Among Breastfeeding Women
Before considering specific interventions to pre-

vent breastfeeding transmission of HIV-1, it is im-
portant to consider the potential effects of breastfeed-
ing on the HIV-1-infected woman herself. One such
potential effect is an increased mortality rate among
breastfeeding HIV-1-infected women.

Potential Consequences of Breastfeeding for the
Mother

The results of 2 studies evaluating the risk of mor-
tality among HIV-1-infected women according to in-
fant feeding modality (breastfeeding compared with
formula feeding) have been conflicting. Data from
the randomized clinical trial of breastfeeding versus
formula feeding in Kenya were analyzed to assess
maternal mortality according to infant feeding mo-
dality.83 Analysis of maternal mortality was by in-
tention to treat (ie, by randomized assignment of
mothers to breastfeeding or formula feeding). Mater-
nal mortality over the 2-year period after delivery
was higher among those in the breastfeeding group
(18 deaths among 197 [9%]) compared with those in
the formula feeding group (6 deaths among 200 [3%];
P � .009). The cumulative probability of maternal
death at 24 months after delivery was 10.5% in the
breastfeeding group and 3.8% in the formula group
(P � .02). The relative risk of death for mothers
assigned to breastfeeding compared with those as-
signed to formula feeding was 3.2 (95% CI: 1.3%–
8.1% [P � .01]), and the attributable risk of maternal
death attributable to breastfeeding was 69%. There
were significant associations between CD4� lympho-
cyte counts and maternal death as well as between
viral load and maternal death. The authors hypoth-
esized that a combination of the metabolic demands
of breastfeeding on HIV-1-infected women (who al-
ready might have borderline nutritional status) and
of HIV-1 infection itself could be associated with
substantial nutritional impairment, which could re-
sult in an increased risk of death. Indeed, women in
the breastfeeding group had greater weight loss after
delivery than did women in the formula-feeding
group.

Data from a second study, a randomized clinical
trial of vitamin A supplementation in South Africa,
were analyzed to assess maternal mortality among
HIV-1-infected women according to infant feeding
modality (breastfeeding or not breastfeeding).84 In
this trial, mothers chose whether to breastfeed or not
(ie, there was no randomization regarding infant

TABLE 2. Proven or Potential Interventions to Prevent Human Milk Transmission of HIV-1

Risk Factor for Transmission Associated Intervention

Longer exposure to human milk from an HIV-1-infected
woman

Complete avoidance of breastfeeding
Early weaning

Greater maternal infectivity (eg, higher maternal viral load
in peripheral blood and in human milk)

Maternal antiretroviral therapy while breastfeeding

Factors facilitating viral transfer from mother to child
(eg, mixed breastfeeding)

Avoidance of mixed breastfeeding (encouragement of
exclusive breastfeeding)

Infant susceptibility to infection Improvement of infant defenses against infection (eg, with
passive immunization or with antiretroviral prophylaxis
to breastfeeding infants)
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feeding modality). Of 566 mothers whose data were
analyzed, 410 breastfed their infants and 156 never
breastfed. No differences in maternal mortality rates
according to infant feeding modality were observed.
Over a mean follow-up period after delivery of 10
months, 0.49% (2 of 410) of women who ever breast-
fed were known to have died, compared with 1.92%
(3 of 156) of those who never breastfed. Morbidity
among those who breastfed for more than 3 months
was similar to that of women who breastfed for less
than 3 months.

The reasons for the differences in the results of
these 2 studies are not clear, and additional research
is needed in this area. With a pooled sample size of
several thousand HIV-1-infected women, the Breast-
feeding and HIV-1 International Transmission
Study48 represents a unique resource for further ex-
ploration of the issue of maternal mortality and in-
fant feeding modality.

Early Weaning
If complete avoidance of human milk is not possi-

ble, early weaning from human milk (eg, at 6 months
of age), if feasible, would limit exposure to HIV-1-
infected human milk while allowing the child to
experience benefits of breastfeeding. Human milk
provides sufficient nutritional requirements for opti-
mal growth and development for approximately the
first 6 months of life85–87 (although vitamin D and
iron supplementation may be required before 6
months of age in some infants88). Although human
milk remains a valuable source of nutrition for many
months thereafter, it is possible for children to be
weaned successfully from human milk and provided
other sources of nutrition after 6 months of age. The
increased risk of morbidity and mortality associated
with replacement feeding (because of malnutrition
and infectious diseases other than HIV-1) is espe-
cially high during the first 6 months of life and
decreases in magnitude thereafter.89 Assessment of
the feasibility of early weaning involves consider-
ation of an individual woman’s situation and local
circumstances. For many women, early weaning of
their children from human milk is not possible be-
cause of financial or other constraints. Early weaning
from human milk is being evaluated in trials in Zam-
bia90 and Botswana.91 The WHO recommends that
HIV-1-infected women who decide to wean their
children from human milk early receive specific
guidance and support during at least the first 2 years
of their children’s lives to ensure adequate replace-
ment feeding.81

Decreasing Viral Load in Human Milk

Maternal Antiretroviral Therapy
Several studies in Africa are planned to evaluate

antiretroviral therapy for HIV-1-infected women
during breastfeeding for the prevention of breast-
feeding transmission of HIV-1. In observational and
interventional studies, the effectiveness and efficacy
of maternal combination antiretroviral therapy for
prevention of mother-to-child transmission, espe-
cially breastfeeding transmission, will be assessed.

Treating Human Milk
Treatment of human milk with chemical agents or

heat to inactivate HIV-1 has been investigated. So-
dium dodecyl sulfate, a microbicidal agent active
against HIV-1 and other viruses, does not alter pro-
tein content of human milk and can be efficiently
removed from human milk samples.92 In one study,
allowing expressed human milk to stand at room
temperature for 6 hours did not destroy proviral
DNA, but boiling expressed human milk appeared to
decrease HIV-1 infectivity of the milk.93 Pasteuriza-
tion of human milk,94,95 including using devices that
can be used in a home setting,96–98 can decrease the
infectious titer of cell-free HIV-1 and HIV-1-infected
cells by more than 5 logs and 6 logs, respectively.95

Use of any or all of these methodologies would not
be feasible in many settings and may not be cultur-
ally acceptable. Additionally, although they decrease
human milk viral load, these methodologies are un-
likely to eliminate HIV-1 from milk completely. Fi-
nally, with any treatment to inactivate HIV-1, the
extent to which the treatment diminishes the protec-
tive or nutritional components of human milk must
be carefully assessed.

Preventing or Treating Factors Related to Facilitation of
Transfer of HIV-1 From Mother to Child

Preventing or Treating Maternal Breast Abnormalities and
Infant Candidiasis

In light of the evidence of the association of ma-
ternal breast abnormalities and breastfeeding trans-
mission, the WHO recommends that HIV-1-infected
women who breastfeed receive education and coun-
seling to ensure good breastfeeding technique to de-
crease the risk of development of such conditions,
and if such conditions arise, be treated as quickly and
completely as possible.81 Similarly, infant candidiasis
should be treated promptly. One program underway
in Zimbabwe involves education of women who
choose to breastfeed. Individual counseling, if pro-
vided, concerns the following subjects: exclusive
breastfeeding until the infant is 4 to 6 months of age
followed by rapid weaning, proper positioning dur-
ing breastfeeding, prompt seeking of medical care if
breast abnormalities develop or if the infant devel-
ops oral candidiasis or other lesions, avoiding breast-
feeding from a breast affected by abnormalities, and
safe sex practices while breastfeeding.

Avoiding Mixed Breastfeeding
Exclusive breastfeeding during the first 4 to 6

months of life is associated with greater benefits than
is mixed feeding in terms of morbidity and mortality
from infectious diseases other than HIV-1.99,100 The
suggestive, but not definitive, results of analyses of
feeding modality among breastfeeding children of
HIV-1-infected women indicating a lower risk of
transmission with exclusive breastfeeding compared
with mixed breastfeeding79,80 have prompted the de-
velopment of additional studies90,91 to evaluate fur-
ther the role of exclusive versus mixed breastfeeding
in vertical transmission of HIV-1. However, exclu-
sive breastfeeding is not the norm in Africa and other
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parts of the world. For example, only approximately
half of Indian children younger than 4 months of age
are exclusively breastfed.101 In Zimbabwe, only 39%
of infants were exclusively breastfed during the first
3 months of life, and only 7% were exclusively
breastfed between 4 and 6 months of age.102 Despite
this, programs to promote exclusive breastfeeding
have had some success. For example, the prevalence
of exclusive breastfeeding at 5 months of age in-
creased from 6% to 70% with home-based counseling
by peer counselors (mothers from the local commu-
nity with training for 10 days) in Bangladesh.103 The
Section on Breastfeeding of the American Academy
of Pediatrics supports exclusive breastfeeding for ap-
proximately the first 6 months after birth.87

Improving Infant Defenses Against HIV-1 Infection

Passive Immunization
In some animal studies, the presence of circulating

antibodies to HIV-1 in infants has been associated
with a decreased risk of mother-to-child transmis-
sion of HIV-1.104–108 Therefore, it has been hypothe-
sized that passive immunization with anti-HIV-1 an-
tibodies may decrease the likelihood of mother-to-
child transmission of HIV-1 in humans. A clinical
trial of HIV-1 immune globulin was conducted in the
United States, but because of the unexpectedly low
mother-to-child transmission rate among the study
population with universal receipt of zidovudine pro-
phylaxis, this trial was discontinued early.109 An-
other randomized clinical trial of HIV-1 immune
globulin with nevirapine versus 2 different regimens
of nevirapine is planned in Uganda.

Active Immunization
Research regarding active immunization of infants

to prevent postnatal acquisition of HIV-1 infection
through breastfeeding is ongoing. Infant studies to
evaluate the safety and immunogenicity of HIV-1
vaccines are underway in the United States and are
planned in Africa.110 Because no vaccine will pro-
duce immediate immunity, the goal is to provide
protection against early postnatal transmission
through administration of antiretroviral drugs or
through passive immunization of the infant until an
adequate immune response is induced in the infant
by the HIV-1 vaccine.

Antiretroviral Prophylaxis to Breastfeeding Infants
The efficacy of continued administration of anti-

retroviral prophylaxis to breastfeeding infants is be-
ing investigated in several studies in India and dif-
ferent parts of Africa. These studies are evaluating
administration of different antiretroviral drugs to the
infant for varying lengths of time. Antiretroviral
drugs being evaluated include zidovudine, lamivu-
dine, and nevirapine. The planned duration of infant
prophylaxis in these studies ranges from 1 week to 6
months of age. Preliminary results of some of these
studies have been released.91,111–113

CONCLUSIONS
HIV-1 transmission through breastfeeding has

been demonstrated conclusively. Additionally, the

risk of such transmission has been quantified, the
timing has been clarified, certain risk factors for
breastfeeding transmission have been identified, and
interventions to prevent breastfeeding transmission
are being developed. Additional research is needed
to characterize more completely the mechanism(s) of
human milk transmission of HIV-1. Complete avoid-
ance of breastfeeding by HIV-1-infected women re-
mains the only means by which prevention of breast-
feeding transmission of HIV-1 can be absolutely
ensured. In settings such as the United States, with
virtually universal access to clean water and with
widespread cultural acceptance of formula feeding
as an alternative to breastfeeding, avoidance of
breastfeeding by HIV-1-infected women is possible.
In other parts of the world where breastfeeding is the
norm, affordable, feasible, and culturally acceptable
interventions to decrease the risk of breastfeeding
transmission of HIV-1 are urgently needed.
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Identification and Care of HIV-Exposed and HIV-Infected Infants,
Children, and Adolescents in Foster Care

ABSTRACT. As a consequence of the expanding hu-
man immunodeficiency virus (HIV) epidemic and major
advances in medical management of HIV-exposed and
HIV-infected persons, revised recommendations are pro-
vided for HIV testing of infants, children, and adoles-
cents in foster care. Updated recommendations also are
provided for the care of HIV-exposed and HIV-infected
persons who are in foster care.

ABBREVIATIONS. HIV, human immunodeficiency virus; AAP,
American Academy of Pediatrics; PCR, polymerase chain reaction.

An estimated 500 000 children and adolescents
in the United States are in foster care.1 En-
trance to the foster care system may occur as

a consequence of parental substance abuse, neglect,
physical abuse, sexual abuse, or loss of biologic par-
ent(s) resulting from abandonment, incarceration,
disability, or death. As many as 78% of children in
foster care have a parent with a history of substance
abuse, and as many as 94% of infants in foster care
are born to women who abuse substances.2 The num-
ber of women with human immunodeficiency virus
(HIV) infection has increased substantially, and most
of these women are of childbearing age. Approxi-
mately 7000 births occur annually in the United
States to HIV-infected women, and most of these
women have been infected through heterosexual
contact or as a consequence of drug use.3 Seropreva-
lence of HIV infection in pregnancy nationwide is 1.7
per 1000 pregnant women, and in New York, where
all newborns are tested for the HIV antibody, sero-
prevalence is 4 per 1000 pregnant women.4 An inner-
city study found that newborns placed in foster care
at the time of hospital discharge were 8 times more
likely to have been born to HIV-infected women than
were newborns discharged to the care of their moth-
ers.5

In addition to the increased risk of perinatally
acquired HIV infection for those in foster care, chil-
dren and adolescents in foster care may have been
sexually abused, placing them at risk for acquisition
of HIV infection. Adolescents who use drugs or are
sexually active are also at risk for acquisition of HIV
infection, and adolescent risky behavior may precede
placement in foster care or may occur while in foster

care. Although advances in antiretroviral therapy for
adults have helped decrease the projections of 80 000
to 150 000 children and adolescents orphaned in the
United States by the death of their mother to ac-
quired immunodeficiency syndrome by the year
2000,6,7 many HIV-infected women will still not sur-
vive to raise their offspring to adulthood, and their
children may enter the foster care system as a con-
sequence of maternal disability or death. Data from
the Pediatric Spectrum of Disease project revealed
that 45% of children born to HIV-infected women
resided with a primary caregiver who was not the
biological parent.8

Advances in the management of HIV infection
include prenatal and postnatal administration of
zidovudine to reduce the risk of infection of the
infant, recommendations for initiation of Pneumocys-
tis carinii pneumonia prophylaxis by 6 weeks of age
for all infants born to HIV-infected women, varia-
tions in immunization recommendations for infected
persons and infants at risk of infection, and recom-
mendations for consideration of early and aggressive
combination antiretroviral therapy for those who are
infected.9–11 The American Academy of Pediatrics
(AAP) therefore issues recommendations in accor-
dance with these recent advances to address the
identification and care of HIV-exposed and HIV-
infected infants, children, and adolescents in foster
care.

HIV TESTING OF A CHILD IN FOSTER CARE WHO
IS 1 YEAR OF AGE OR YOUNGER

The AAP, the American College of Obstetricians
and Gynecologists, and the US Public Health Service
have recommended that all pregnant women in the
United States receive counseling about HIV infection
and the benefits to the mother and her infant of
knowing her serologic status and that all pregnant
women should undergo routine testing for HIV.12–14

The Institute of Medicine recently recommended a
nationwide policy of HIV testing during pregnancy
(with right of refusal).4 In addition, if the mother’s
HIV status was not determined during pregnancy,
the AAP recommends that, after birth of the infant,
the pediatrician discuss with the mother the benefits
to the infant of knowing the mother’s serologic status
and recommend testing at that time.12

The management of the HIV-exposed infant is
complex and includes continuation of zidovudine
prophylaxis during the first 6 weeks after birth, ini-
tiation of prophylaxis for Pneumocystis carinii pneu-
monia by 6 weeks of age in all infants born to HIV-

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2000 by the American Acad-
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infected women, monitoring of hematologic and
immunologic parameters, specific laboratory testing
to determine HIV infection status (DNA polymerase
chain reaction [PCR] or viral culture), and variations
in immunization recommendations.9 Advances in
laboratory diagnosis (DNA PCR and viral culture for
HIV) enable physicians to determine infant infection
status by 28 days of age in as many as 96% of infants
born to HIV-infected women.15,16 Published data sug-
gest that RNA PCR may prove useful for early iden-
tification of infant infection status.17,18 Prompt iden-
tification of infected infants permits early initiation
of aggressive antiretroviral therapy with the poten-
tial to prevent the rapid progression of illness seen in
some HIV-infected infants.

Thus, to provide appropriate medical care for the
infant, it is necessary that foster care agencies obtain
information about HIV exposure status, if known, for
infants placed in foster care. If the maternal serologic
status is unknown, the HIV exposure status of in-
fants in foster care, including infants placed in foster
care at nursery discharge and infants placed in foster
care who are 1 year of age or younger, should be
determined by testing the infants for HIV antibody.
When the authority to consent to medical care has
been transferred from the biological parents to a
foster care agency, and the HIV-exposure status of
the infant is unknown, the agency should provide
consent for HIV testing of the infant and have an
established mechanism to facilitate testing and to
allow exchange of confidential information with ap-
propriate persons (eg, physician, nurse, caseworker
coordinating care for the foster child, biological par-
ents, and the foster parents). Occasionally, legal re-
strictions may prevent testing of the infant in foster
care without maternal consent. In such cases, the
physician may need to consult with the foster care
agency and legal authorities. Efforts should be made
to educate the biological mother, if available, of the
potential benefits to herself and to her infant of
knowing maternal serologic status. Communication
of information about any positive test results to the
biological parent(s) or the foster parent(s) should
occur in a health care setting with appropriate social
service support available at the time of the meeting.
Infants who are identified as HIV-exposed (born to
an HIV-infected woman) should be managed in ac-
cordance with established guidelines.9

HIV TESTING OF CHILDREN IN FOSTER CARE
WHO ARE OLDER THAN 1 YEAR

HIV-infected children may remain asymptomatic
for years or have mild nonspecific symptoms (ane-
mia, poor growth, developmental delay) that are not
recognized as secondary to HIV infection. In a cohort
of HIV-infected children, 32 (17.7%) of 181 HIV-in-
fected children were first diagnosed at 4 years of age
or older.19 In another cohort of 42 perinatally infected
long-term survivors between the ages of 9 and 15
years, 36 had no symptoms until after the age of 4
years.20 Two children with perinatally acquired HIV
infection have remained asymptomatic for almost 13
years.21,22 In addition, transfusion-acquired HIV in-
fection may be associated with an asymptomatic or a

minimally symptomatic phase of illness, thus delay-
ing diagnosis of HIV infection.23 Because of the in-
creasing recognition of HIV infection among older
children, foster care agencies should create policies
to facilitate testing of older children. Testing for HIV
should be performed for all children in foster care
with symptoms or physical findings compatible with
HIV infection and for all children with a sibling or
parent who is HIV-infected. Because factors that lead
to placement of children in foster care frequently are
associated with an increased risk of HIV infection in
the child and parents, determining the status of all
older children who are in the foster care system
whose maternal serologic status is unknown may be
prudent.

Diagnosis of HIV infection is made in a child 18
months of age or older when antibody testing by
enzyme-linked immunosorbent assay and the West-
ern blot technique is positive or when the child meets
diagnostic criteria for the younger infant (positive
HIV-specific diagnostic assays, ie, DNA PCR or viral
culture on 2 separate blood specimens from the in-
fant). Results of tests should be provided by the
child’s physician to foster parents, biological parents
(if possible), foster care agency, and the child (if old
enough to comprehend and if disclosure is appropri-
ate to the developmental level of the child).24

HIV TESTING OF SEXUALLY ABUSED CHILDREN
Annually, more than 125 000 children and adoles-

cents are sexually abused in the United States, and
sexual abuse has been the mode of acquisition of HIV
infection in at least 26 children younger than 13
years.25 As part of sexual abuse evaluation, labora-
tory testing when performed should include HIV
testing. Testing for HIV should be performed at the
time of the initial assessment with repeated serologic
testing at 6 weeks, 3 months, and 6 months after the
incident of sexual abuse for children whose initial
test results are negative.26 Testing also should be
repeated if symptoms suggestive of HIV infection
occur. Foster care agencies should develop mecha-
nisms to ensure that initial and follow-up serologic
tests are obtained when indicated.

HIV TESTING OF ADOLESCENTS IN FOSTER CARE
HIV-infected adolescents may be unaware of their

infection status. Adolescents in foster care, just as
those who are not in the foster care system, may
acquire HIV infection as a consequence of their own
sexual activity or illicit drug use or may have been
infected by previous sexual abuse or, rarely, by peri-
natal transmission. Adolescents who have been vic-
tims of sexual abuse are more likely to engage sub-
sequently in sexual behavior that may place them at
increased risk for acquiring HIV infection and other
sexually transmitted diseases.27 Homeless adoles-
cents frequently engage in prostitution in exchange
for money, food, or shelter, and a period of home-
lessness may occur before an adolescent is placed in
foster care. In a New York City shelter for homeless
adolescents, 6% of the residents were seropositive.28

Intravenous drug use has long been recognized as a
risk factor for HIV infection. Cocaine use also has
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been reported as a risk factor for HIV infection be-
cause it may involve the exchange of sex for drugs or
engaging in risky sexual behavior while under the
influence of the drug.29,30 It is important, though, to
recognize that the epidemiology of HIV infection is
changing and that there is an increased incidence of
HIV transmission in the adolescent population
through homosexual and heterosexual contact.

For adolescents in foster care (as for adolescents
who are not in foster care), HIV testing should be
recommended for those who have symptoms or
physical findings suggestive of HIV infection and for
those who have any of the following known risk
factors for HIV infection: a sibling, or parent who is
HIV infected, a current or past sexual partner who is
HIV-infected or at increased risk of HIV infection;
receipt of a blood transfusion before 1985; a history
of sexual abuse; a diagnosis of a sexually transmitted
disease; or a history of illicit substance use or abuse.
In addition, HIV testing should be considered for all
adolescents in foster care who are sexually active or
have a history of sexual activity and for those whose
medical history and family history are unavailable or
inadequate for assessment of the aforementioned
risk factors. Evaluation should be performed in the
context of provision of comprehensive adolescent
health care, and all adolescents should receive edu-
cation and counseling from a health care professional
about prevention of transmission of HIV infection.

All states allow adolescents to consent to confiden-
tial evaluation and treatment for sexually transmit-
ted diseases.31 In some states, adolescents may legally
consent to confidential HIV testing and treatment. Test-
ing of the adolescent should be performed with as-
sent of the adolescent.32 If testing of the adolescent is
performed in association with evaluation for sexual
abuse or because of high-risk behavior, foster care
agencies and physicians providing such care should
ensure that appropriate follow-up testing is ob-
tained. Communication of positive test results to the
adolescent should occur in the health care setting.
State regulations may require consent of the adoles-
cent for disclosure of test results to other individuals
or agencies participating in the adolescent’s care.

ISSUES RELATED TO THE CARE OF HIV-EXPOSED
AND HIV-INFECTED INFANTS, CHILDREN, AND

ADOLESCENTS IN FOSTER CARE

Provision of Medical Care
Foster care agencies should periodically review,

with physician guidance, the agency policies pertain-
ing to the care of HIV-exposed infants and HIV-
infected infants, children, and adolescents. In addi-
tion, periodic review should occur of policies related
to acquisition and communication of medical infor-
mation and other confidential information for those
in foster care, including infants placed in foster care
at the time of hospital discharge. It is the responsi-
bility of the discharging physician to provide
records, including confidential HIV-related informa-
tion, to the physician designated to assume care or to
the agency for provision to the physician who will
assume care. Similarly, when a child or adolescent

initially is placed in foster care, the agency should
contact the physician providing care to obtain com-
plete medical records and determine if there are
acute or chronic medical problems that require med-
ical follow-up, the immunization status, and whether
the person is taking medication.

Maintenance of a “medical home” is important in
the care of all foster children and is particularly
beneficial for those with chronic health problems,
such as HIV infection.33 Foster care agencies should
ensure, in the event of a change in physicians, that
complete medical and immunization records are
transferred to the new physician. Agencies providing
foster care should minimize or eliminate barriers to
sharing confidential information among counselors,
mental health professionals, caseworkers, and the
physician providing care to the child or adolescent.
Comprehensive care for HIV-exposed infants and
HIV-infected infants, children, and adolescents re-
quires coordination of care among multiple health
care professionals and social service agencies. Use of
the “health passport” (a booklet summarizing med-
ical information, including illnesses, medications,
immunizations, family history, and names of current
and previous physicians) for children in foster care
can assist in communication of information if the
child changes physicians or is placed in a new foster
home.34

With the increasing identification of HIV infection
among pregnant women, there also has been increas-
ing use of prophylactic zidovudine to reduce the risk
of perinatal HIV infection.35 This regimen is consid-
ered safe for mother and child.36 However, the long-
term consequences of in utero exposure to zidovu-
dine and other antiretroviral agents are unknown. It
is critical that information about in utero exposure to
antiretroviral drugs be included in the medical
records of infants born to HIV-infected women. All
such infants, whether infected or uninfected, should
receive long-term follow-up.

Owing to rapid advances in management of HIV
infection, involvement in clinical trials may provide
benefit to HIV-exposed infants and HIV-infected in-
fants, children, and adolescents in foster care. In
addition, clinical trials that do not involve a thera-
peutic agent but provide long-term follow-up of
HIV-exposed and HIV-infected children and adoles-
cents provide important benefits. Agencies provid-
ing foster care should have established procedures
for access to studies and to clinical trials.

Foster Parent Education
Foster care agencies should provide education

about HIV to all foster parents as part of their initial
training. Such education should be updated period-
ically and should include infection control guidelines
for use in the home setting.37 Foster parents should
be aware that there may be HIV-infected infants,
children, and adolescents in foster care whose HIV
status is unknown. Foster parents providing care to
HIV-exposed infants should be educated about all
issues in the management of the HIV-exposed infant
that usually are discussed with the biological parent.9

Because provision of medical care for HIV-ex-
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posed infants and HIV-infected infants, children, and
adolescents is complex and requires frequent office
visits, foster care agencies should develop proce-
dures to ensure that those in foster care are seen at
intervals deemed appropriate by the physician. If an
HIV-exposed or HIV-infected child in foster care is
transferred to a different foster home, the physician
should be notified promptly (preferably before the
transfer) to enable the physician to adequately in-
form the new foster parents about the child’s health
care needs, provide ongoing medication, and assist
with additional education of new foster parents
about HIV infection.

Permanency Planning
Although many children born to HIV-infected

women are already in foster care or in the care of
relatives outside the foster care system before the
onset of debilitating complications in the mother or
maternal death, infected women may not have made
plans for provision of care for their children. In ad-
dition to determining who will provide care, it is
necessary that provisions be made for long-term ac-
cess to health care (physical and psychological) for
HIV-infected offspring and for uninfected offspring.
Permanency planning is a coordinated effort involv-
ing health care professionals, mental health profes-
sionals, social workers, foster care agencies, legal
personnel, the biological family, and the designated
“second family.”38

CONCLUSION
These recommendations about HIV testing of in-

fants, children, and adolescents in foster care and for
enhanced coordination of care by physicians and
foster care agencies are made to provide maximal
opportunity for those in foster care to benefit from
the dramatic medical advances in the care of HIV-
exposed and HIV-infected infants, children, and ad-
olescents.

RECOMMENDATIONS
1. Physicians and foster care agencies should be

jointly responsible for the determination of HIV
exposure status and HIV infection status for all
infants in foster care. If maternal serologic status
during the most recent pregnancy is unknown,
and the state has guardianship and the authority
to consent to medical care, the infant should be
tested for HIV antibody. Infants exposed to HIV
should be managed in accordance with estab-
lished guidelines.9

2. Testing for HIV should be performed for all chil-
dren in foster care who have:
• symptoms or physical findings suggestive of

HIV infection;
• been sexually abused;
• a sibling who is HIV-infected; or
• a parent who is HIV-infected or is at increased

risk of HIV infection.

Testing for HIV also should be considered for all
foster children whose maternal serologic status is
unknown.

3. Testing for HIV (with assent of the adolescent) is
recommended for all adolescents in foster care
who have:
• symptoms or physical findings suggestive of

HIV infection;
• a sibling who is HIV-infected;
• a parent who is HIV-infected or at increased

risk of HIV infection:
• a current or past sexual partner who is HIV-

infected or at increased risk of HIV infection;
• received a transfusion before 1985;
• a history of sexual abuse or a diagnosis of sex-

ually transmitted disease; or
• a history of illicit substance use or abuse.

Testing for HIV also should be considered for all
adolescents in foster care who are sexually active or
have a history of sexual activity and for those whose
medical history and family history are unavailable or
inadequate for assessment of the aforementioned
risk factors.

4. Physicians and foster care agencies should take
joint responsibility to ensure appropriate ex-
change of complete medical records and confiden-
tial information necessary for the management of
infants, children, and adolescents in foster care.

5. All foster parents should receive education about
HIV infection, and the content of such education
should be updated regularly.

6. All foster parents should be informed of the HIV
exposure or infection status of infants and chil-
dren in their care. Disclosure of adolescent HIV
status should legally require the consent of the
adolescent.

7. Foster care agencies should have established pro-
cedures to provide access for HIV-infected and
HIV-exposed foster children to treatment-related
and non–treatment-related clinical trials.
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CLINICAL REPORT

Identification and Evaluation of
Children With Autism Spectrum
Disorders
Chris Plauché Johnson, MD, MEd, Scott M. Myers, MD, and the Council on Children With Disabilities

ABSTRACT
Autism spectrum disorders are not rare; many primary care pediatricians care for
several children with autism spectrum disorders. Pediatricians play an important
role in early recognition of autism spectrum disorders, because they usually are the
first point of contact for parents. Parents are now much more aware of the early
signs of autism spectrum disorders because of frequent coverage in the media; if
their child demonstrates any of the published signs, they will most likely raise their
concerns to their child’s pediatrician. It is important that pediatricians be able to
recognize the signs and symptoms of autism spectrum disorders and have a
strategy for assessing them systematically. Pediatricians also must be aware of local
resources that can assist in making a definitive diagnosis of, and in managing,
autism spectrum disorders. The pediatrician must be familiar with developmental,
educational, and community resources as well as medical subspecialty clinics. This
clinical report is 1 of 2 documents that replace the original American Academy of
Pediatrics policy statement and technical report published in 2001. This report
addresses background information, including definition, history, epidemiology,
diagnostic criteria, early signs, neuropathologic aspects, and etiologic possibilities
in autism spectrum disorders. In addition, this report provides an algorithm to help
the pediatrician develop a strategy for early identification of children with autism
spectrum disorders. The accompanying clinical report addresses the management
of children with autism spectrum disorders and follows this report on page 1162
[available at www.pediatrics.org/cgi/content/full/120/5/1162]. Both clinical re-
ports are complemented by the toolkit titled “Autism: Caring for Children With
Autism Spectrum Disorders: A Resource Toolkit for Clinicians,” which contains screening
and surveillance tools, practical forms, tables, and parent handouts to assist the
pediatrician in the identification, evaluation, and management of autism spectrum
disorders in children.

INTRODUCTION
Public and physician awareness of autism has increased markedly in the new
millennium because of increased media coverage and a rapidly expanding body of
knowledge published in professional journals. Professionals who specialize in
autism have proliferated over the past 2 decades and have introduced the termi-
nology “autism spectrum disorders” (ASDs) to reflect the broader spectrum of
clinical characteristics that now define autism.1,2 ASDs represent 3 of the pervasive
developmental disorders defined in the Diagnostic and Statistical Manual of Mental
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Disorders, Fourth Edition (DSM-IV),3 and the newer Diag-
nostic and Statistical Manual of Mental Disorders, Fourth
Edition, Text Revision (DSM-IV-TR)4: autistic disorder
(AD), Asperger syndrome (AS [this terminology will be
used in this report, although “Asperger’s disorder” is
used in the aforementioned publications]), and perva-
sive developmental disorder–not otherwise specified
(PDD-NOS). In addition to being a spectrum disorder,
autism has wide variability with respect to the presence
and intensity of symptoms, even within the DSM-IV-TR
categories, which indicates that there may be additional
subtypes.

ASDs are not rare; many primary care pediatricians
(PCPs) care for several children with ASDs. In fact, a
survey completed in 2004 revealed that 44% of PCPs
reported that they care for at least 10 children with
ASDs; however, only 8% stated that they routinely
screened for ASDs.5 Another survey indicated that al-
though PCPs were aware of the current DSM-IV-TR
diagnostic criteria, they sometimes held beliefs about
ASDs that were outdated.6 It is critical that PCPs recog-
nize the early signs of ASDs and be aware of new data
that support better outcomes in children whose condi-
tions are diagnosed early and who participate in appro-
priate intervention programs.7–11 Because it is a chronic
condition, the PCP also needs to feel comfortable with
the ongoing care of children with ASDs within the con-
text of the medical home. To support PCPs in the iden-
tification and care of children with ASD, the American
Academy of Pediatrics (AAP) has developed and distrib-
uted several documents:

● The “Autism A.L.A.R.M.”12: a flyer that highlights the
prevalence of autism, the importance of screening and
listening to parents’ concerns, and the urgency of
making simultaneous referrals to specialists in ASDs
and early intervention programs to promote improved
outcomes.

● “Is Your One-Year-Old Communicating With You?”13: a
brochure that focuses on early identification of social
communication deficits and behavior problems that
may be associated with developmental disorders, pri-
marily ASDs. This brochure is intended for distribu-
tion to all parents of infants at the 9- or 12-month
well-child visit. It encourages parents to share any
concerns they have about their infant’s language de-
velopment and social skills with the pediatrician as
early as possible.

● “Understanding Autism Spectrum Disorders”14: a 48-page
introductory booklet for parents of children in whom
an ASD has been diagnosed recently or is suspected
strongly.

In addition, the AAP has developed an ASD toolkit
and resource guide to assist the PCP with implementa-
tion of the principles discussed herein.

Although ASDs are neurodevelopmental conditions
with strong genetic underpinnings, their exact etiology is
unknown. In 1943, Leo Kanner, a psychiatrist at Johns
Hopkins University, first described autism in a small
group of children who demonstrated extreme aloofness
and total indifference to other people.15 In 1944, Hans
Asperger, an Austrian pediatrician who was unaware of
Kanner’s work, published an article16 that described chil-
dren who demonstrated symptoms similar to those of
Kanner’s patients, with the exception that verbal and
cognitive skills were higher. The term “infantile autism”
first appeared as a diagnostic label in the Diagnostic and
Statistical Manual of Mental Disorders, Third Edition (DSM-
III).17 Since then, terminology has changed and diagnos-
tic criteria have broadened.18 Diagnostic criteria for AS
were not included in the DSM until the fourth edition
(DSM-IV). The most recent criteria for AD and AS (As-
perger’s disorder) are found in the DSM-IV-TR4 (Tables 1
and 2, respectively). PDD-NOS, the remaining ASD, is
described in the DSM-IV-TR as a subthreshold diagnostic
term used when a child demonstrates severe and perva-
sive impairments in reciprocal social skills associated
with deficits in language skills or with the presence of
stereotypic behaviors or restricted interests or activities
but does not meet full criteria for AD or AS. Although
Rett syndrome and childhood disintegrative disorder are
included in the DSM-IV-TR listings, they are not consid-
ered ASDs but should be considered in the differential
diagnosis of each child, depending on the presenting
signs and symptoms.

EPIDEMIOLOGY
Authors of studies published early in the new millen-
nium concluded that the best estimate of current prev-
alence of ASDs in Europe and North America is approx-
imately 6 per 1000.19–27 In 2000, the Centers for Disease
Control and Prevention organized the Autism and De-
velopmental Disabilities Monitoring Network, a multi-
site, records-based surveillance program, to study the
prevalence of ASDs. The network uses systematic
screening of developmental evaluation records for autis-
tic behaviors rather than depending on a medical or
educational diagnostic label of an ASD. In 2007, the
network reported ASD rates for 8-year-old children
ranging from 1 in 303 to 1 in 94 for 2 time periods (2000
and 2002) in a total of 14 sites in the United States; the
average rate was 1 in 150 or 6.6 per 1000 8-year-
olds.28–31 Although these studies reflect a 10-fold increase
from studies published a half-century ago that chiefly
targeted AD alone, most of the newer studies also in-
cluded individuals with AS and PDD-NOS. One of the
few studies that analyzed the prevalence in regard to
type of ASD revealed that in Canada, where the overall
rate was 6.5 per 1000, the individual rates were 2.2
per 1000 for AD, 1.0 per 1000 for AS, and 3.3 per 1000
for PDD-NOS.27 Studies have varied in design, and
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case-ascertainment strategies make comparisons diffi-
cult.20–22,24,31–34

With recent heightened public awareness, parents are
more likely to raise a concern specifically about au-
tism.35–37 In addition, as screening tools and more reliable
evaluation instruments have been developed, profes-
sionals have become increasingly proficient in recogniz-
ing and diagnosing ASD. Apart from greater awareness
and better ascertainment, additional reasons for the ap-
parent increase have been debated hotly in the lay me-
dia; in fact, the publicized “autism epidemic” may be one
of the most challenging public health issues today.

The prevalence of autism and, more recently, ASDs is
closely linked to a history of changing criteria and diag-

nostic categories. Autism first appeared as a separate
entity with specific criteria in the DSM-III in 1980.17 In
1987, the Diagnostic and Statistical Manual of Mental Disor-
ders, Third Edition, Revised (DSM-III-R)38 listed broadened
AD criteria and the new subthreshold category of PDD-
NOS, both of which promoted inclusion of milder cases.
Later, these changes received criticism for being too
inclusive and for promoting overdiagnosis.39 The DSM-
IV3 criteria published in 1994 reflected the result of years
of analyses to reduce the overinclusiveness of the DSM-
III-R criteria; however, it included AS for the first time,
which, in effect, broadened the range of disorders. Stud-
ies have revealed that the DSM-IV criteria have better
specificity (0.87) than DSM-III-R criteria.40 The DSM-IV-

TABLE 1 Diagnostic Criteria for 299.00: AD

A. A total of six (or more) items from (1), (2), and (3), with at least two from (1), and one each from (2) and (3):
(1) qualitative impairment in social interaction, as manifested by at least two of the following:

(a) marked impairment in the use of multiple nonverbal behaviors such as eye-to-eye gaze, facial expression, body postures, and gestures to regulate social
interaction

(b) failure to develop peer relationships appropriate to developmental level
(c) a lack of spontaneous seeking to share enjoyment, interests, or achievements with other people (eg, by a lack of showing, bringing, or pointing out objects of

interest)
(d) lack of social or emotional reciprocity

(2) qualitative impairments in communication as manifested by at least one of the following:
(a) delay in, or total lack of, the development of spoken language (not accompanied by an attempt to compensate through alternative modes of

communication such as gesture or mime)
(b) in individuals with adequate speech, marked impairment in the ability to initiate or sustain a conversation with others
(c) stereotyped and repetitive use of language or idiosyncratic language
(d) lack of varied, spontaneous make-believe play or social imitative play appropriate to developmental level

(3) restricted repetitive and stereotyped patterns of behavior, interests, and activities, as manifested by at least one of the following:
(a) encompassing preoccupation with one or more stereotyped and restricted patterns of interest that is abnormal either in intensity or focus
(b) apparently inflexible adherence to specific, nonfunctional routines or rituals
(c) stereotyped and repetitive motor mannerisms (eg, hand or finger flapping or twisting, or complex whole-body movements)
(d) persistent preoccupation with parts of objects

B. Delays or abnormal functioning in at least one of the following areas, with onset before 3 years old: (1) social interaction, (2) language as used in social
communication, or (3) symbolic or imaginative play.

C. The disturbance is not better accounted for by Rett’s Disorder or childhood disintegrative disorder.

Reprinted with permission from American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR). Washington, DC: American
Psychiatric Publishing; 2000:75.

TABLE 2 Diagnostic Criteria for 299.80: Asperger’s Disorder (Referred to as AS in This Report)

A. Qualitative impairment in social interaction, as manifested by at least two of the following:
(1) marked impairment in the use of multiple nonverbal behaviors such as eye-to-eye gaze, facial expression, body postures, and gestures to regulate social

interaction
(2) failure to develop peer relationships appropriate to developmental level
(3) a lack of spontaneous seeking to share enjoyment, interests, or achievements with other people (eg, by a lack of showing, bringing, or pointing out objects of

interest to other people)
(4) lack of social or emotional reciprocity

B. Restricted repetitive and stereotyped patterns of behavior, interests, and activities, as manifested by at least 1 of the following:
(1) encompassing preoccupation with one or more stereotyped and restricted patterns of interest that is abnormal either in intensity or focus
(2) apparently inflexible adherence to specific, nonfunctional routines or rituals
(3) stereotyped and repetitive motor mannerisms (eg, hand or finger flapping or twisting, or complex whole-body movements)
(4) persistent preoccupation with parts of objects

C. The disturbance causes clinically significant impairment in social, occupational, or other important areas of functioning.
D. There is no clinically significant general delay in language (eg, single words used by 2 years old, communicative phrases used by 3 years old).
E. There is no clinically significant delay in cognitive development or in the development of age-appropriate self-help skills, adaptive behavior (other than in social

interaction), and curiosity about the environment in childhood.
F. Criteria are not met for another specific Pervasive Developmental Disorder or Schizophrenia.

Reprinted with permission from American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR). Washington, DC: American
Psychiatric Publishing; 2000:75.
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TR4 criteria for AD and AS are unchanged; however, the
text description of PDD-NOS was edited slightly to in-
crease specificity. Collaboration with European groups
that worked on the revised International Statistical Classi-
fication of Diseases and Related Health Problems (10th edi-
tion)41 promoted better conformity between the 2 clas-
sification systems.

AD did not become a diagnosis for which children
became eligible to receive special education services un-
til passage of the Individuals With Disabilities Education
Act (IDEA) in 1990.42 Before the IDEA was enacted,
children were labeled as having conditions such as men-
tal retardation (MR), learning disability, speech impair-
ment, or emotional disturbance to obtain eligibility for
services.43 Hence, after passage of the IDEA, the resulting
increase in the number of children served under the AD
category reflected both newly diagnosed young children
entering the school system and older children who were
previously eligible for special services under a different
educational label. This reflects the phenomenon of “di-
agnostic substitution,” whereby the number of children
receiving special education under other categories (pri-
marily MR, speech impairment, and learning disabilities)
has decreased over the same time period. In addition,
some increase in prevalence may be attributable to in-
accuracies in diagnosis for a number of reasons, includ-
ing labeling biases when schools used less rigorous cri-
teria than those needed for a DSM diagnosis,44–48 when
educational funding trends influenced diagnosis,49

and/or when parents of children with marginal criteria
advocated for the AD label to qualify for supplementary
services (eg, year-round schooling) described in the
IDEA amendments.50,51 The impact of these factors on
current prevalence estimates has been controversial and
illustrates the reason why educational administrative
data reported in some studies that receive media atten-
tion should not be considered for epidemiologic stud-
ies.47,48,52–56

Just at the time when school eligibility laws were
changing, the Americans With Disabilities Act of 199057

was passed, obliging states to administer their programs
in the most integrated settings appropriate to the needs
of the person with disabilities. This was the culmination
of a long series of state and federal legislation that pro-
moted closure of institutions and encouraged govern-
ments to support families in their efforts to raise their
children with disabilities at home. Thus, children with
autism, especially those with comorbid MR and behavior
problems who might have been institutionalized in the
past, began to attend community schools and to be
“counted” in educational prevalence data.

Other factors that may also be contributing to the
perceived increase in prevalence include the recent iden-
tification of children with genetic disorders unrelated to
ASDs who also sometimes can meet criteria for an ASD,
such as Down syndrome58,59 and CHARGE (coloboma,

heart disease, choanal atresia, retarded growth and de-
velopment and/or central nervous system anomalies,
genital anomalies and/or hypogonadism, and ear anom-
alies and/or deafness) syndrome.60 Finally, diagnosis of
an ASD may be made in an older family member with
milder symptoms that were previously unrecognized
until after the diagnosis of a younger child.61

Regardless of the study, the year conducted, or the
reported rate of prevalence, more boys than girls are
consistently found to be affected with ASDs, with male-
to-female ratios ranging from 2:1 to 6.5:1.24,28,29,34,62 The
male-to-female ratio is even higher for high-functioning
autism and AS, ranging from 6:1 to as high as 15:1.63 (In
recognition of these statistics and for the sake of brevity,
this report uses masculine pronouns.)

ETIOLOGY
ASDs are biologically based neurodevelopmental disor-
ders that are highly heritable.64 Despite this fact, the
exact cause still is unknown. Finding the cause has been
daunting because of genetic complexity and phenotypic
variation. ASDs are complex heritable disorders that in-
volve multiple genes and demonstrate great phenotypic
variation. Estimates of recurrence risks, based on family
studies of idiopathic ASDs, are approximately 5% to 6%
(range: 2%–8%) when there is an older sibling with an
ASD and even higher when there are already 2 children
with ASDs in the family.65–68

In a minority of cases (�10%), ASDs may be associ-
ated with a medical condition or a known syndrome.20,21

Although ASDs are believed to be mainly genetic in
origin, environmental factors may modulate phenotypic
expression.64,69 Advanced paternal age70,71 and maternal
age71,72 have been shown to be associated with an in-
creased risk of having offspring with ASDs, possibly be-
cause of de novo spontaneous mutations and/or alter-
ations in genetic imprinting. Environmental exposures
may act as central nervous system teratogens in early
gestational life.73 Some researchers have suggested that
an epigenetic mechanism (heritable changes in gene
expression that occur without changes in DNA se-
quence) may be responsible.74 Thus, it has become more
and more apparent that the etiology is multifactorial
with a variety of genetic and, to a lesser extent, envi-
ronmental factors playing a role.75

Two major strategies have been used in the search for
the ASD genes: targeted cytogenetic/molecular studies
and whole-genome screens of families of children with
ASD.76–79 The first strategy depends on developing a hy-
pothesis regarding the pathogenesis of ASDs, focusing on
a potential candidate gene and testing it genetically for
an association with ASDs. Candidate genes in ASDs in-
clude, among others, those that seem to play a role in
brain development (eg, cerebellar Purkinje cell prolifer-
ation) or neurotransmitter function (eg, serotonin).80

The second strategy uses an indirect method and does
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not require investigators to make assumptions regarding
the mechanism of inheritance. Instead, families with
multiple members who demonstrate an ASD (multiplex
families) are studied to identify recurring DNA markers
(break points, translocations, duplications, and dele-
tions) present in affected members but not in unaffected
members. Unfortunately, progress in determining a ge-
netic etiology using this method has been impaired,
because the phenotypic end points of ASDs are not well
defined. Changing DSM criteria and inconsistent ascer-
tainment strategies, which results in a hazy delineation
between affected versus unaffected family members, ob-
scure outcomes and challenge interpretation of results.67

This phenotypic heterogeneity has challenged molecular
searches for the ASD gene(s) despite several genome-
wide screens of the International Molecular Genetic
Study of Autism Consortium and multicenter collabora-
tive efforts over the past couple of decades.78,81–84 Al-
though at least 1 autism-linked abnormality has been
found on almost every chromosome, sites on a few
chromosomes (X, 2, 3, 7, 15, 17, and 22) seem to be
more promising than others.67,68,75,79,85–90 Maternally de-
rived 15q duplications are common; depending on the
investigator, yields vary from 1% to 10%,91 with most in
the range of 1% to 3%.92,93 Patients with these duplica-
tions may not display dysmorphic features, but they
often have hypotonia and/or global developmental delay
(GDD) and may develop seizures later. The abnormality
can often be identified on high-resolution karyotype
analysis. Other less common abnormalities have also
been reported.94

Finally, the male predominance noted above also sug-
gests a genetic role in the inheritance of autism. Several
genetic processes can lead to male predominance, in-
cluding causative genes located on the X chromosome
(X-linked disorders) and imprinted genes, but the reason
for male predominance in autism is not completely un-
derstood.95

In a discussion of etiology, subtyping ASDs as either
idiopathic or secondary is helpful.67,79,95 For the purposes
of this discussion, the term “idiopathic” ASDs refers to
cases in which children meet criteria for ASDs but do not
have a comorbid associated medical condition known to
cause ASDs. Most individuals with an ASD have the
idiopathic type. Children with idiopathic ASDs demon-
strate variable behavioral phenotypes, are somewhat less
likely to have comorbid GDD/MR, and generally do not
have dysmorphic features that herald a recognizable
syndrome. Nevertheless, twin and family studies have
revealed that idiopathic ASDs are heritable and have a
recurrence rate of 5% to 6%.67,94,95 The term “secondary”
ASDs refers to cases with an identifiable syndrome or
medical disorder known to be associated with ASDs.
Whereas earlier reviews reported that the proportion of
individuals with ASDs who have a comorbid syndrome
or medical condition was 10% to 20%,2,96–98 the propor-

tion has decreased to less than 10% when using more
recent data sets.79,89,95,99–101 In a meta-analysis of 23 epi-
demiologic studies, Chakrabarti and Fombonne20,21 re-
vealed that a recognizable condition was identified in
only 6% of those with a confirmed ASD. The rate of
coexisting MR (cognitive impairment associated with an
IQ of �70) in children with ASDs seemed to decrease
from 90% before the 1990s to less than 50% after
2000,28,29,34,35,102,103 possibly because of improved methods
in testing intelligence in this population and to the in-
creased awareness of children with ASD with milder
features and higher functioning. This trend is important,
because coexisting severe MR, especially in the presence
of dysmorphic features, increases the likelihood of iden-
tifying a known disorder.89,104–108 Neurogenetic syn-
dromes that seem to play a causative role or otherwise
are associated with ASDs include, but are not limited to:

● Fragile X syndrome109,110: Fragile X syndrome is the
most common known genetic cause of AD and of MR
in males. The phenotype includes MR, macrocephaly,
large pinnae, large testicles (particularly after pu-
berty), hypotonia, and joint hyperextensibility. Iden-
tifying a patient with fragile X syndrome is important
for genetic counseling purposes, because the diagnosis
has implications for other family members. Depending
on the prevalence of comorbid MR in study subjects
with ASD, the etiologic yield of fragile X syndrome–
DNA testing has ranged from 0% to 8%, with a me-
dian of approximately 3% to 4%.99,109,111 On the other
hand, as many as 30% to 50% of individuals with
genetically confirmed fragile X syndrome will demon-
strate some characteristics of ASDs.102,110

● Neurocutaneous disorders: Tuberous sclerosis112–116 is
characterized by hypopigmented macules (sometimes
requiring a Wood’s lamp examination for visualization
in young children), fibroangiomata, kidney lesions,
central nervous system hamartomas, seizures, MR,
and autistic and/or attention-deficit/hyperactivity dis-
order (ADHD)–like behaviors. Although tuberous
sclerosis is a dominant disorder (with genes located at
9q and 16p), most cases represent new mutations.
Although it is the most common neurocutaneous dis-
order, neurofibromatosis is less likely to be associated
with ASDs. It also is autosomal-dominant, with half of
cases representing new mutations of the neurofibro-
matosis 1 gene on 17q.117 It is characterized by café au
lait macules and freckling in the axillary and inguinal
regions, neurofibromas, and ocular Lisch nodules. Al-
though most patients have a benign course and nor-
mal intelligence, a small subset of individuals have MR
and behavioral features that are consistent with ASDs.

● Phenylketonuria118: phenylketonuria now is a rare
cause of ASDs and MR in the United States, because it
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is preventable as a result of newborn screening and
dietary intervention.

● Fetal alcohol syndrome119: Children who are exposed
to alcohol during gestation have an increased risk of
ASDs in addition to other neurodevelopmental disor-
ders.

● Angelman syndrome93,94,120–123: Angelman syndrome is
associated with loss of the maternally expressed ubiq-
uitin-protein ligase gene (UBE3A) on 15q through
deletion, paternal uniparental disomy, or imprinting
errors. Children with Angelman syndrome present
with GDD (and often are nonverbal), hypotonia in
early childhood, wide-based ataxic gait, seizures, and
progressive spasticity. Angelman syndrome associated
with a deletion of 15q can be detected with fluores-
cence in situ hybridization (FISH) testing; however,
when it results from uniparental disomy, methylation
studies are necessary.

● Rett syndrome124–127: Rett syndrome usually presents
with a classic phenotype and should be considered in
all females who demonstrate autistic-like regression,
especially if they have microcephaly, seizures, and
hand-wringing stereotypies. Retrospective videos
have revealed early subtle motor symptoms during the
first year of life.128 Now that it is possible to confirm
this diagnosis with DNA testing (methyl CpG-binding
protein 2 [MECP2]) in approximately 80% of cases, it
has become apparent that there is a spectrum of se-
verity, and some patients may present with atypical
features including those consistent with ASDs. Rett
syndrome is much less common in males, and the
presentation is more varied. Some males die in infancy
as a result of neonatal encephalopathy; others with
comorbid Klinefelter syndrome (as well as a few males
[in isolated case reports] with a normal number of sex
chromosomes) demonstrate more classic symp-
toms.129,130

● Smith-Lemli-Opitz syndrome131: Smith-Lemli-Opitz
syndrome is a rare (1 in 20 000) autosomal-recessive
disorder caused by a metabolic error in cholesterol
biosynthesis. Although most patients present with
multiple congenital anomalies, failure to thrive, and
MR, some may present with subtle physical features
such as webbing (syndactyly) of the second and third
toes, mild hypotonia, and autistic features. Recurrence
risk is 25%; thus, appropriate genetic counseling is
important.

Whether the aforementioned conditions play a direct
or indirect etiologic role or simply are associated with
ASDs, they still represent a small minority of patients
with ASDs. Conversely, a few children with genetic syn-
dromes that are characterized by features quite different
from ASDs also may meet DSM-IV-TR criteria. For ex-
ample, recent studies have reported that 6% to 7% of

children with Down syndrome (typically characterized
by relatively good social skills compared with those in
other domains)59 and almost 50% of children with
CHARGE syndrome (associated with mutations of the
CHD7 gene132) meet criteria for one of the ASDs.60 There
have also been a few isolated reports of a mitochondrial
and/or metabolic abnormality (eg, carnitine deficiency)
being associated with an ASD, but the significance of
these reports is not clear.133

Increased and decreased levels of T lymphocytes, im-
munoglobulins, and antibrain autoantibodies in the sys-
temic circulation have been reported.134 These have been
observed chiefly in retrospective case studies of patients
with idiopathic ASDs, but systematic prospective studies
have confirmed neither their existence nor their rele-
vance.87 Prospective studies have revealed that, except
for a few individuals with recurrent infections, healthy
children with ASDs generally have normal immune
function.135 Some studies have reported increased rates
of autoimmune disorders in families of children with
ASDs,136 particularly in the mothers (eg, thyroid disor-
ders137 and psoriasis138); however, the relevance of these
common disorders to ASDs in children is unknown.
Furthermore, studies have shown no increase in auto-
immune disorders of the central nervous system, and
patients with ASDs did not themselves exhibit autoim-
mune disorders.139 The contribution of possible immu-
nologic dysfunction remains to be further defined.

Environmental Issues
Regardless of the mechanism, a review of studies pub-
lished in the past 50 years revealed convincing evidence
that most cases of ASDs result from interacting genetic
factors.67,95 However, the expression of the autism
gene(s) may be influenced by environmental fac-
tors.66,67,69,140 Although currently under investigation,
these factors may represent a “second-hit” phenomenon
that primarily occurs during fetal brain development.
That is, environmental factors may modulate already
existing genetic factors responsible for the manifestation
of ASDs in individual children.

Prenatal Period
Because many of the developmental brain abnormalities
known to be associated with ASDs occur during the first
and second trimesters of pregnancy,141,142 environmental
factors (eg, teratogens, such as thalidomide and valproic
acid)73 are more likely to play a role in the fetus via
maternal factors. It is possible that maternal illness (eg,
rubella) during pregnancy plays a role.143,144 Recently,
the possible association between fetal testosterone con-
centration and certain autistic behaviors such as abnor-
mal social relationships and restricted interests at 4 years
of age was investigated.145

1188 AMERICAN ACADEMY OF PEDIATRICS



Perinatal Period
The effects of birth weight, duration of gestation, and
events around the time of birth have been investigated
also, but findings have not been consistent.72,146–152 A
significant association between term newborn encepha-
lopathy and children later diagnosed with ASD was re-
ported recently.72,150 Badawi et al150 reported that 5% of
survivors of newborn encephalopathy were diagnosed
with an ASD, which represented an almost sixfold in-
crease compared with matched controls. This increase
may represent a genetically derived predisposition
(which makes the infants vulnerable to both encepha-
lopathy and ASD) or an independent mechanism.

Postnatal Period
Etiologic possibilities occurring after birth have been
proposed—in particular, measles-mumps-rubella (MMR)
vaccine153 and mercury-containing vaccines.154–156

In 2001, the Institute of Medicine157 reviewed epidemi-
ologic population-based studies and concluded that
there was no evidence of a causal association between
the MMR vaccine and autism. Studies that examined the
association between MMR vaccine and autism since the
publication of that review have supported this conclu-
sion.27,95,103,158–161 Questions also have been raised about
the effects of environmental mercury exposure (includ-
ing mercury-containing vaccines) on brain development
in ASDs and other developmental disabilities.154–156 Mer-
cury, in its organic form, is a known neurotoxin with
neurologic sequelae, including motor impairment and
visual and intellectual deficits, depending on the age at
exposure and the type of mercury. There is no evidence
to date that children with neurodevelopmental disabili-
ties, including autism, in the United States have in-
creased mercury concentrations or environmental expo-
sures.162 Using large data sets from the United States,
Sweden, and Denmark, to date, no consistent associa-
tion has been found between thimerosal-containing vac-
cines and neurodevelopmental outcomes or prevalence
of ASDs.27,95,162–164 Despite evidence to the contrary, a
recent survey of parents of children with ASDs revealed
that 54% believed that their child’s ASD was caused by
immunizations; 53% thought it was caused by genet-
ics.165

Although the previous discussion reveals the wide
variety of conditions known to be associated with ASDs,
currently, an etiologic investigation of the individual
child with an ASD infrequently identifies a known cause
in the absence of GDD/MR, dysmorphic features, a pos-
itive family history, and/or a focal neurologic examina-
tion.2,20,21,89,101,106–108

NEUROPATHOLOGY ANDNEUROIMAGING
In recent years, intense research efforts have focused on
elucidating the neurobiological basis of ASDs. A growing
body of evidence from neuropathology and neuroimag-

ing studies indicates that there are fundamental differ-
ences in brain growth and organization in people with
ASDs that have their origin in the prenatal period but
extend through early childhood and into adulthood.

Neuropathologic studies of brain tissue from people
with autism have revealed several abnormalities166–171

including:

● reduced numbers of Purkinje cells in the cerebellum;

● abnormal maturation of the forebrain limbic system,
including reduced neuronal size, increased cell-pack-
ing density, and decreased complexity of the neuropil
(ie, the complex net of axonal, dendritic, and glial
branching in which the nerve cell is embedded);

● abnormalities in frontal and temporal lobe cortical
minicolumns, which are more numerous, smaller, and
less compact in their cellular configuration and dem-
onstrate reduced neuropil space in the periphery167;

● developmental changes in cell size and number in the
nucleus of the diagonal band of Broca, deep cerebellar
nuclei, and inferior olive; and

● brainstem abnormalities and neocortical malforma-
tions (eg, heterotopias).171

The most consistent neuropathologic findings suggest
pathology that arises in utero. The association of in-
creased risk of ASDs associated with prenatal exposure
to teratogens, such as thalidomide and valproic acid,
suggests that early insults during critical periods of brain
development (as early as 20–24 days after conception in
the case of thalidomide) may be sufficient to cause
ASDs.171 However, all of these neuropathologic findings
are based on detailed study of a relatively small number
of brains, and further investigation is required. Limited
availability of brain tissue from people with well-char-
acterized ASDs and age-matched controls has impeded
neuropathologic investigations. Efforts to remedy this
are underway with the establishment of the Autism
Tissue Project (1-800-272-4622 [for physicians] or
1-877-333-0999 [for families]; www.memoriesofhope.
org).168

Kanner, in his initial clinical description of autism,
noted large head size in several of his patients.15 In-
creased head circumference has since been shown to be
a common physical finding in children with ASDs, and
20% to 30% have macrocephaly, defined as a head
circumference that measures more than 2 SDs above the
mean.172,173 MRI studies have supported the finding of
increased brain volume in children with ASDs, with
90% of toddlers with ASDs having larger-than-normal
brain volumes in 1 study.174,175 Postmortem brain
weights also are increased.166 Children later diagnosed
with an ASD have been shown, as a group, to have
average or below-average head circumference at birth,
with acceleration in brain growth during the first year of
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life, leading to above-average head circumference or
overt macrocephaly.176,177 Fewer adults with ASDs have
been found to exhibit increased brain size compared
with controls, indicating that there may be deceleration
of brain growth at some point beyond early child-
hood.176,178,179 It is interesting to note that increased blood
concentrations of brain-derived neurotrophic factor and
several other neurotrophins have been detected in new-
born infants who are later diagnosed with ASDs.180 This
finding, if replicated, may have implications regarding
the mechanism of early brain overgrowth. Age-related
differences in serotonin synthesis capacity also have
been demonstrated between children with ASDs and
children in control groups,181 which leads to speculation
regarding the neurotrophic role of serotonin in abnor-
mal brain growth and organization in children with
ASDs.

In addition to whole-brain volume differences, spe-
cific regional gray- and white-matter volumetric differ-
ences have been described. The frontal, limbic, basal
ganglia, and cerebellar regions have been implicated
most consistently.172,182–184 Abnormalities in sulcal and
gyral anatomy have been found by using surface-map-
ping techniques.185,186 The regional gray- and white-mat-
ter volume differences also seem to be age related, al-
though larger cross-sectional studies and longitudinal
studies are needed to clarify the meaning of these find-
ings.

A variety of functional MRI studies during cognitive
tasks or in response to visual or auditory stimuli suggest
that individuals with ASDs use different cognitive strat-
egies and, in some cases, different brain areas to process
certain types of information.182,187 For example, func-
tional neuroimaging techniques have indicated the pres-
ence of abnormalities in face recognition and executive
functioning in adults with high-functioning ASDs.188 Hy-
poactivation of the fusiform gyrus in face-recognition
tasks has been one of the most consistent findings187 and,
in concert with abnormalities in amygdala activation,
may relate to the abnormalities in gaze fixation that are
seen in people with ASDs.189 Functional MRI evidence
has also been used to postulate impaired “connectivity”
between various cortical regions in the brains of people
with ASDs.190–192 Most recently, some investigators have
attempted to explain deficits in empathy, imitation, and
language as abnormalities in the functioning of mirror
neuron systems.193 These systems are a newly discovered
subset of cells found in several areas of the brain that
seem to fire when an individual simply observes anoth-
er’s actions—that is, it seems they directly reflect actions
performed by another in the observer’s brain. They also
may play a role in the ability to recognize and empathize
with or “mirror” the feelings of others. These functional
brain differences provide intriguing links between the
neuroanatomical substrate and the characteristic clinical
features of people with ASDs.

Although neuroimaging research has identified volu-
metric and other abnormalities in groups of patients with
ASDs compared with controls, a reliable marker has not
been identified, and routine clinical neuroimaging for
individuals with ASDs is not recommended.106,107,183,194

CLINICAL SIGNS
Whereas severe social skills deficits and restricted, repet-
itive, and stereotyped patterns of behavior, interests, and
activities are core features of all ASDs, significant lan-
guage delays are characteristic of only AD and PDD-
NOS.3,4 One of the most challenging aspects in recogniz-
ing ASDs is the wide heterogeneity of features in
individual children. There is no pathognomonic feature;
however, a few of the early social deficits (eg, delayed or
absent joint attention [JA]) seem to be fairly reliable red
flags for ASDs. The autism spectrum encompasses an
extremely heterogeneous phenotype with indistinct end
points, especially at the mild end of the spectrum. The
severity of each of the core deficits varies significantly
among children with ASDs.

Although the social deficits occur earlier and may be
more specific, they can be subtle and less often recog-
nized or articulated by parents. Speech delays usually
prompt parents to raise concerns to their child’s PCP.
Most parents become concerned between 15 and 18
months of age but may delay discussing their concerns
with their child’s physician for several months.35,195–198

Recently, the media and public agencies have raised
public awareness about the importance of recognizing
the early signs, including those present during the first
years of life. This being the case, it is anticipated that
parents may begin to voice concerns to their infant’s
pediatrician earlier and that these concerns may now
target the often earlier-appearing social deficits. Presen-
tations can differ widely from one child to the next;
some are perceived by parents as “different” during the
first few months of life, others present with delayed
speech development during the second year of life, and
still others may appear to be normal only to regress and
lose skills after the first year of life.199,200 AS in children
may go unnoticed until they are of school age, when
teachers notice difficulties with peer interactions. Ex-
panded reviews regarding early signs are available.201–203

Social Skills Deficits
Although more specific than language deficits, social
deficits appearing in the first 2 years of life often have
escaped parent recognition.204–206 Children with ASDs
universally demonstrate deficits in social relatedness de-
fined as the inherent drive to connect with others and
share complementary feeling states.207 Children with
ASDs often do not appear to seek connectedness; they
are content being alone, ignore their parents’ bids for
attention, and seldom make eye contact or bid for oth-
ers’ attention with gestures or vocalizations. In later
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years, they have difficulty sharing the emotional state of
others in cooperative games and group settings and may
have few, if any, friends.

Deficits in JA seem to be one of the most distinguish-
ing characteristics of very young children with
ASDs.198,208–216 JA is a normal, spontaneously occurring
behavior whereby the infant shows enjoyment in shar-
ing an object (or event) with another person by looking
back and forth between the two. Later, gestures and/or
speech also can be used to engage another’s attention
with regard to the objects and events simply for the
enjoyment of sharing the experiences. Just like other
developmental skills, development of JA skills is step-
wise; it occurs in stages beginning in the first few months
of life. Similar to language skills, receptive JA skills usu-
ally are mastered before expressive ones. JA begins with
joyous smiling in recognition of and response to a parent
or familiar caregiver’s smiles and vocalizations. At ap-
proximately 8 months of age, an infant will follow the
parent’s gaze and look in the same direction when a
parent looks away (ie, to check the time). Children begin
to “follow a point” at approximately 10 to 12 months of
age. If a parent points in the direction of an interesting
object or event and says, “Look!” the typically develop-
ing child will look in the intended direction and then,
after seeing the object/event, look back at the parent in
acknowledgment and shared expression. Infants with
ASD may not follow a point, even when one tries re-
peatedly in a loud voice calling their name or uses phys-
ical prompts, such as touching the child’s shoulder be-
fore pointing.204 They may look in the indicated direction
eventually, but this is not followed by shared looking
and expression.

At approximately 12 to 14 months of age, the typi-
cally developing child will begin himself to initiate a
point, at first to request a desired object that is out of
reach and, a couple of months later, to draw the parent’s
attention to share an interesting object, person, or event.
Depending on his speech skills, he may utter simple
sounds (“uh”) or actual words while pointing. Pointing
to request an object is called “protoimperative pointing.”
Deficits vary, as some children with ASDs may make
rudimentary pointing efforts by opening and closing
their hand while it is raised in the direction of the desired
item but without any back-and-forth looking between it
and the caregiver. Another frequent strategy is to take
the parent’s hand to lead him or her to the object. At 14
to 16 months of age, the typically developing child will
begin to point simply to “comment” about or “share” an
interesting object/event (which is called “protodeclara-
tive pointing”). As he points, he will look alternatively
between the object/event of interest and the parent. It is
the shared social experience, not the tangible object/
event, that the child seeks. Children with ASDs consis-
tently fail to point to “comment” at age-appropriate
times, and when they do, they are less likely to show

positive affect and connectedness during the act. Some
high-functioning children with ASDs may point to label
objects, shapes, and colors that they have learned in a
rote fashion, but this often is done without any intent of
communicating in a social context and is not considered
JA. Mastery of JA seems to be necessary for functional
language development; in fact, mastery of protodeclara-
tive pointing seems to be a reliable predictor of func-
tional language development within 1 year.7,217–219 JA
skills progress to involve ongoing back-and-forth bids for
attention and social interactions with multiple emo-
tional expressions, sounds, words, and other gestures.

Orienting to social stimuli—in particular, turning
consistently to respond to one’s own name—is an early
skill (8–10 months of age) that often is deficient in
children with ASDs.215,220 However, it is not specific to
children with ASDs, because children with hearing im-
pairments also may fail to orient to their name. In fact,
parents of children later diagnosed with ASDs often raise
a concern about hearing. Hearing seems “selective” in
that children with ASDs may hear and attend well to
environmental sounds but not to human voices.221 Social
referencing222 is the ability to recognize the emotional
states of others as they respond to various stimuli. When
faced with a novel situation, a typically developing in-
fant might look to his mother for an indication of de-
light, anger, or fear in her facial expression. His facial
expression then usually will mimic hers, although he
may not fully understand the situation. A child with an
ASD engages in less imitation.223

Because children with ASDs lack fundamental social
skill building blocks, they may be less likely to develop
appropriate peer relationships according to age and lan-
guage ability. They may have few or no friends, and when
they do, the relationships may evolve around the child’s
own special interests. Another factor that impedes lasting
friendships is impaired central coherence or the inability to
interpret stimuli in a global way.224,225 Instead, they focus
on the parts, make less use of context, and miss the “big
picture,” which makes social interactions challenging. They
also have difficulties understanding the perspective of oth-
ers or lack “theory-of-mind” (ToM) skills. ToM is the
awareness that others have thoughts and emotions that are
independent from one’s own; it is the ability that allows
one to infer states of mind on the basis of external behav-
ior.226,227 Typically developing children begin to have some
sense of mental states of others by 4 years of age.197,228,229

Because of ToM impairments, children with ASDs have
difficulties with empathy, sharing, and comforting. Baron-
Cohen230 coined the term “mindblindedness” when refer-
ring to persons with ASDs who demonstrate severe ToM
deficits.

Communication Deficits
Most children who are later diagnosed with AD and
PPD-NOS present to their PCP with “speech delay,” al-
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though this may change as parents are becoming more
aware of social milestones. As noted previously, most
parents sense something is wrong by the time the child
is 18 months old.195–198 Lack of speech has been consid-
ered a hallmark of AD, especially when it is associated
with the lack of desire to communicate and lack of
nonverbal compensatory efforts such as gestures. How-
ever, children with milder symptoms, especially those
with normal cognitive skills, may have some speech.
Their speech may not be functional or fluent and may
lack communicative intent. It can be scripted (from fa-
vorite videos or television programs) and stereotypic.
Echolalia, sometimes called “parroting,” is the repetition
of another person’s speech. Echolalia is classified as “im-
mediate” when the child repeats vocalizations promptly
after hearing them or “delayed” when there is a time
lapse (hours, days, weeks). Typically developing children
pass through a “vocabulary-burst stage,” when brief pe-
riods of immediate echolalia are not unusual.197 On the
other hand, echolalia in children with ASDs may persist
throughout the life span and consist of a mixture of
immediate and delayed varieties. Utterances of children
with ASDs may be more clearly articulated, have a more
monotone quality, and/or consist of larger verbal
“chunks” (ie, entire television advertisement jingles,
video reenactments, or recitations of nursery rhymes)
than those of typically developing children. Sometimes,
echolalia may even give the impression of “advanced”
speech because of sophisticated vocabulary, grammar,
and syntax. The clinician should be careful to differen-
tiate between typical and autistic echolalia; usually, a
formal evaluation by a speech-language pathologist
(SLP) is needed. Such an assessment also may reveal a
dissociation between these “advanced” expressive skills
and delayed receptive ones in that the child may be
unable to follow simple 1-step commands, which is a 12-
to 14-month-old skill. Some parents will note that their
child seems overly “independent” because, rather than
ask for desired objects, he uses advanced motor skills to
obtain them himself (ie, moving a stool to a counter top
to obtain an object at an age younger than typically
expected). Some children with ASDs become quite
skilled at rotely labeling colors, shapes, numbers, and
letters of the alphabet, yet they are unable to point to
them when asked to do so by another or incorporate the
labels into functional language. A few may later develop
hyperlexia or advanced verbal reading without corre-
sponding comprehension skills.

Some children with ASDs say “pop-up words” with-
out any apparent stimulus or communicative intent.
They are spontaneous and inconsistent, although some-
times they may occur during acutely stressful situations.
These words are said out of context for a short period of
time (days or weeks) and then, as suddenly as they
might pop up for no apparent reason, they disap-
pear.197,119 Children with ASDs also may develop “lan-

guage” in overlearned or gestalt phrases that are ac-
quired and spoken almost as a single “giant-word” (ie,
Whatisit? Idontknow). At the same time, they are un-
able to combine words in novel or original phrases or
sentences that convey true meaning.

Although lack of speech, scripted speech, parroting
without communicative intent, and pop-up and giant
words are common classic presentations, earlier pre-
speech deficits often exist that, if detected, could facili-
tate earlier diagnosis.* These deficits include:

● lack of appropriate gaze;

● lack of warm, joyful expressions with gaze;

● lack of the alternating to-and-fro pattern of vocaliza-
tions between infant and parent that usually occurs at
approximately 6 months of age (ie, infants with ASDs
usually continue vocalizing without regard for the
parent’s speech);

● lack of recognition of mother’s (or father’s or consis-
tent caregiver’s) voice;

● disregard for vocalizations (ie, lack of response to
name), yet keen awareness for environmental sounds;

● delayed onset of babbling past 9 months of age;

● decreased or absent use of prespeech gestures (wav-
ing, pointing, showing);

● lack of expressions such as “oh oh” or “huh”;

● lack of interest or response of any kind to neutral
statements (eg, “Oh no, it’s raining again!”)

The AAP brochure “Is Your One-Year-Old Communicat-
ing With You?”13 was developed to help raise parent and
physician awareness of these earlier social communica-
tion milestones and to promote recognition of symptoms
of ASDs before 18 months of age.

Regression
Approximately 25% to 30% of children with ASDs begin
to say words but then stop speaking, often between the
ages of 15 and 24 months.199,200,208 Regression of skills in
children with ASDs may also include loss of gestural
communication (wave, point, etc) and social skills (eg,
eye contact and response to praise) or a combination of
both. Regression can be gradual or sudden, and it may be
superimposed on subtle preexisting developmental de-
lays or atypical development, such as an unusually in-
tense interest in objects or other nonsocial stimuli during
the first year of life.205 Although it may be tempting to
attribute regression to environmental stressors (eg, birth
of a new sibling or a move to a new house), this results
in a delay in diagnosis. Regression is a well-documented
hallmark of ASDs and should always alert the PCP to
consider ASDs.

*Refs 197, 204, 213, 214, 219, and 222.
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Asperger Syndrome
Children with AS may have mild or limited speech de-
lays (see the DSM-IV-TR4 criteria in Table 2) and escape
recognition until preschool or early school age, when
their inability to make friends becomes a concern. Al-
though often unnoticed, language development usually
is atypical. Children with AS often are quite verbal about
a certain topic of interest, but they are unable to express
simple feelings or recognize the feelings and viewpoints
of others. Speech may be fluent but limited to only a few
topics, typically those that hold a strong, all-consuming
interest for the child. Speech also can be overly formal
(pedantic), which is a reason why children with AS
sometimes are described as “little professors.”227 Children
with AS also have deficits in the social use of language
(pragmatics): how to choose a topic of conversation;
understanding and producing appropriate tempo, facial
expression, and body language during conversation;
turn taking; recognizing when the partner has lost in-
terest in a topic; knowing when to start, sustain, and end
a conversation on the basis of listener cues; knowing
when and how to repair a communication breakdown;
and using the appropriate degree of formality and po-
liteness.197,227 Children with AS especially have difficulty
sustaining a conversation on a topic that is initiated by
another. Language may seem odd, self-centered, and not
listener responsive and results in a monotone mono-
logue. They may demonstrate unique delivery of speech
(prosody) in regard to intonation, volume, rhythm,
pitch, and personal space that also tends to disregard
listener needs. Children with AS may have difficulty
with abstract reasoning and discussion of thoughts and
opinions of others. Inability to discern and judge the
conversational intents of others, especially when their
conversation includes words or phrases with ambiguous
meanings, impairs their ability to understand metaphors,
humor, teasing idioms, irony, lies, jokes, and faux
pas.226,227,229 Older children with high-functioning AD or
PDD-NOS and fluent speech also may demonstrate some
of the above-mentioned language characteristics.

Play Skills
Lack of, or significantly delayed, pretend play skills cou-
pled with persistent sensory-motor and/or ritualistic
play are characteristic of ASDs. Some children with se-
vere ASDs may never progress past the sensory-motor
play stage. They mouth, twirl, bang, and manipulate
objects in a stereotypic or ritualistic manner. The play of
children with ASDs often is repetitive and lacks creativ-
ity and imitation.3,4 Typical examples include spinning
the wheels or lining up cars instead of “driving” them,
arranging crayons instead of coloring with them, or
stacking blocks in the same sequence time after time.
Often they prefer to play with common objects (string,
sticks, rocks, or ballpoint pens) rather than store-bought
toys with the exception of trains or characters from

favorite videos and television shows. Puzzles, especially
shape-matching ones and computerized “puzzle games,”
also are quite popular.222 Children with ASDs often are
content to play alone for hours, requiring little attention
or supervision. Often this “play” is either constructive
(puzzles, computer games, and blocks), ritualistic (lining
objects up or sorting/matching shapes or colors) or sen-
sory-motor (mouthing, banging, twirling) in nature.
Children with ASDs may seem to enjoy chase games and
roughhousing, but it is often the sensory-motor aspects
of these activities, rather than their social aspects, that
are enjoyable. They have trouble interacting in groups
and cooperating in the social rules of more sophisticated
games. Often they are left out, ignored, and at high risk
of being victimized and bullied by peers.231

Restricted, Repetitive, and Stereotyped Patterns of Behavior,
Interests, and Activities
Children with ASDs can demonstrate atypical behaviors
in a variety of areas including peculiar mannerisms,
unusual attachments to objects, obsessions, compul-
sions, self-injurious behaviors, and stereotypies. Stereo-
typies are repetitive, nonfunctional, atypical behaviors
such as hand flapping, finger movements, rocking, or
twirling.3,4,203 Although most stereotypies are harmless,
they are problematic in that they may prevent the child
from accomplishing a task or learning new skills. Al-
though stereotypies are distinctive and obvious, they are
not specific to children with ASDs, because many chil-
dren with profound MR and/or severe sensory deficits
also demonstrate stereotypies. Even typically developing
toddlers, especially before the onset of fluent language,
may flap their arms briefly when they are excited or
frustrated. Stereotypies associated with ASDs often do
not appear until after 3 years of age232 and commonly
manifest as finger flicking, unusual eye gazing, habitual
toe walking, and/or persistent sniffing and licking of
nonfood items.

Although most children, at some time during their
early development, form attachments with a stuffed an-
imal, special pillow, or blanket, children with ASDs may
prefer hard items (ballpoint pens, flashlight, keys, action
figures, etc). Moreover, the attachment is more persis-
tent, in that they may insist on holding the object at all
times, although these are rarely, if at all, used in real
“play.” Whereas younger children with ASDs may have
restricted interests in regards to objects, the restricted
interests in those with AS more often relate to topics and
facts.227 For example, rather than carrying a toy train at
all times, there is an obsession with train schedules.
Sometimes the item/topic of interest may be typical for
any child, but it is the degree of interest that is abnormal.
For example, similar to typically developing children, a
child with an ASD may be fascinated with dinosaurs, but
he knows far more details about them and persists in
playing or discussing them to the exclusion of all else.

PEDIATRICS Volume 120, Number 5, November 2007 1193



Perseveration, or continuation of speech or play to an
exceptional degree or beyond a desired point, is common
in children with ASDs. Children with ASDs may protest
vigorously when forced to transition from an activity or
topic of interest or when a usual routine is changed.
Without warning, these protests may quickly escalate to
severe and prolonged temper tantrums characterized by
aggression or self-injurious behaviors.

Self-injurious behaviors (head banging, skin picking,
eye poking, hand biting) are stereotypies that may cause
bodily harm and are more common in children with
severe GDD/MR (intellectual disabilities) or ASDs with
comorbid GDD/MR.233 Self-injurious behaviors may be
precipitated by frustration during unsuccessful commu-
nication attempts, transitions, anxiety in new environ-
ments, boredom, depression, fatigue, sleep deprivation,
or pain. The presence of self-injurious behaviors, aggres-
sion, and other extreme behaviors may prevent the child
from participating in integrated activities in the commu-
nity with typically developing peers and cause significant
family stress.

Additional Coexisting Conditions That Are Not Core Features
in the DSM-IV-TR

Cognitive Abnormalities (GDD/MR or Intellectual Disability,
Learning Differences, and Splinter/Savant Skills)
The prevalence of comorbid GDD/MR or intellectual
disability (the appropriate term depends on age and
availability of both a standardized IQ score and a formal
assessment of adaptive skills) with ASDs was estimated
to be approximately 90% before 1990.62 On the basis of
later studies published in the 1990s, consensus guide-
lines reported the prevalence as approximately 70% to
75%.1,2,106,107,234 Prevalence studies published in the new
millennium have reported rates of ASDs with comorbid
GDD/MR of just under 50%,28,29,34,103 whereas 2 English
studies reported rates as low as 26% to 29%.20,21 Better
ascertainment of children without cognitive deficits (in
particular AS, which by definition is characterized by
normal intelligence), improved professional training,
and more effective strategies/tools for evaluating cogni-
tive abilities in children with ASDs all may contribute to
the decreasing prevalence of comorbid GDD/MR.

One unique characteristic of ASDs is the “uneven-
ness” of skills. Abilities may be significantly delayed in
some areas of development yet “advanced” in others,
often because of exceptional focusing, memory, calcula-
tion, music, or art abilities.235 They may be labeled as
“splinter skills” when they serve no purpose in day-to-
day life and do not improve functional outcomes. Rarely,
highly developed talents or savant skills may promote a
vocation that provides financial independence and, oc-
casionally, national recognition.236–238

Sensory-Motor Symptoms
Although sensory symptoms (eg, hyperacusis) are more
frequent and prominent in children with ASDs, there is
no evidence that sensory symptoms differentiate chil-
dren with ASDs from children with other developmental
disabilities.239 Children with ASDs may demonstrate si-
multaneous hyposensitivities and hypersensitivities for
stimuli within the same sensory modality.240 For exam-
ple, they may seem overly sensitive to certain environ-
mental noises but lack response to human voice, or they
may visually inspect the details of an object but not
notice the comings and goings of other people in the
room. Others may have oral aversions and/or total-body
“tactile defensiveness” to soft touch (fabric bumps on
socks and sweatshirts) or hugs yet be insensitive to
pain.241 Sensory factors related to food, such as texture,
color, and taste, may lead to highly restricted diets. More
research is needed to operationalize the concept of sen-
sory integration and possible interventions and define its
role in ASDs.

In addition to unusual motor stereotypies that serve
as defining characteristics of ASDs discussed previously,
some children with ASDs also may demonstrate atypical
motor development, poor coordination, or deficits in
praxis (motor planning, execution, and sequencing).240

Some investigators believe that, although not a defining
characteristic by DSM standards, motor clumsiness is a
distinguishing characteristic of AS.86,242 Finally, some
children may appear to be “hyperactive” and motor
driven with an exterior focus of attention and actually
meet criteria for comorbid ADHD (although current
DSM-IV-TR criteria exclude making the diagnosis of
ADHD in the presence of an ASD).8,240,243 Other children
may be hypoactive and withdrawn and have an interior
focus of attention.240

In summary, ASDs are characterized by a broad array
of clinical features; some are more specific to ASDs than
others (JA deficits versus stereotypies). Familiarity with
the early social and preverbal communication deficits
will help the PCP recognize ASDs earlier, which should,
in turn, facilitate the prompt initiation of appropriate
interventions.

SURVEILLANCE AND SCREENING
Because the prevalence of ASDs is approximately 6 to 7
per 1000 in the United States,28,29 PCPs are likely to
provide care for children with ASDs. Early identification
of ASDs is important, because it allows early interven-
tion, etiologic investigation, and counseling regarding
recurrence risk. The medical home is an important set-
ting for surveillance and screening to detect ASDs and
other developmental disorders. In the past, it was not
unusual for parents’ initial concerns to be dismissed and
for diagnosis and intervention to be delayed.195,196,244,245

In a recent study in metropolitan Atlanta, Georgia, the
mean age of the first evaluation for 115 8-year-old chil-
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dren with ASDs was 48 months, and the mean age of the
first ASD diagnosis was 61 months.35

The goal of this clinical report is to help pediatricians
identify children at an earlier age who are at risk of an
ASD. An ASD-specific surveillance and screening algo-
rithm (Fig 1) has been developed to facilitate the iden-
tification process. It builds on the developmental surveil-
lance and screening algorithm for pediatric preventive
care visits that was published in the 2006 policy state-
ment “Identifying Infants and Young Children With De-
velopmental Disorders in the Medical Home: An Algo-
rithm for Developmental Surveillance and Screening.”246

General Developmental Surveillance and Screening
According to the AAP policy statement “Identifying In-
fants and Young Children With Developmental Disor-
ders in the Medical Home: An Algorithm for Develop-
mental Surveillance and Screening,”246 “surveillance” is
the ongoing process of identifying children who may be
at risk of developmental delays, and “screening” is the
use of standardized tools at specific intervals to support
and refine the risk. As an analogy, whereas surveillance
represents a “moving picture” of the child’s unfolding
development, screening represents “snapshots” of the
child’s development at specific times. Developmental
surveillance should occur at every preventive visit
throughout childhood and includes the following com-
ponents: eliciting and attending to the parents’ concerns;
maintaining a developmental history; making accurate
and informed observations of the child; identifying the
presence of risk and protective factors; and documenting
the process and findings.246 Research has revealed that
parents have valid concerns about their children’s devel-
opment, although careful interpretation of the concerns
is needed.247,248 However, parental concerns may not be
shared if the PCP does not ask about the child’s devel-
opment, and lack of parental concern about develop-
ment does not imply typical development.247–250 There-
fore, a systematic surveillance strategy must be used for
all children.246 Screening with a standardized develop-
mental tool should be performed whenever concerns are
raised through the ongoing surveillance process. The
AAP also recommends that all children be screened with
a standardized developmental tool at specific intervals
(ie, at the 9-, 18-, and 24- or 30-month visits) regardless
of whether a concern has been raised or a risk has been
identified during the surveillance process (see the AAP
developmental screening and surveillance algorithm246).

Surveillance for ASD
Surveillance at the first preventive care visit (Fig 1, Steps
1a and 2) should begin with a family history to deter-
mine if there are any family members, especially a sib-
ling, who have been diagnosed with ASDs. Because the
risk of having symptoms of ASDs in younger siblings of
children with ASDs is approximately 10 times higher,

the pediatrician needs to be extra vigilant in monitoring
for early abnormal signs. Studies of infant siblings with
ASDs have revealed that very subtle early signs do exist
and can be perceived during the first year of life.204,205

Until recently, most knowledge regarding very early
signs was obtained from retrospective systematic reviews
of home videos, particularly first birthday party vid-
eos.251 Studies of home videos at earlier ages have pro-
vided additional retrospective information that reveals
subtle abnormalities in infants who were thought to be
typically developing and later diagnosed as having re-
gressive autism.205 Several groups of investigators are
following younger siblings of children diagnosed with
ASDs and providing prospective information as symp-
toms emerge in these infants at high risk.204 Preliminary
results support the feasibility of recognizing subtle signs
of ASDs in infants at high risk.204,206,213,214,252,253 Some of
the very early signs reported by several investigators
include extremes of temperament and behavior (ranging
from marked irritability to alarming passivity); poor eye
contact; poor response to other’s voices, especially to
one’s name being called252; poor attempts at interactive
play; more interest in looking at objects than people;
delayed pointing to request or share; decreased to-and-
fro babbling and jargoning; and lack of warm, joyful,
reciprocating expressions.

Surveillance should include asking parents open-
ended questions about their concerns regarding the
child’s development and behavior (Step 2). Parental con-
cerns about inconsistent hearing or unusual responsive-
ness also are important; for example, parents may notice
that the child responds consistently to a quiet sound,
such as the crinkle of a plastic snack bag, but not to a
human voice calling his name. In addition, parent con-
cerns may be stimulated by comments made by other
care providers such as child care staff or preschool teach-
ers. Recently, however, the public media have signifi-
cantly increased awareness of ASDs and sometimes has
stimulated unnecessary concerns. The AAP patient edu-
cation brochure “Is Your One-Year-Old Communicating
With You?”13 can be distributed to all parents at their
child’s 9- or 12-month preventive visit to educate them
about early social communication milestones to help
them identify valid areas of concern.

Surveillance also includes asking age-specific ques-
tions about whether certain developmental milestones
have been attained. When this approach is used, it is
important to include social and emotional milestones in
addition to the traditional motor, language, and prob-
lem-solving milestones254,255 (see www.firstsigns.org). To
recognize ASDs as early as possible, it is important to ask
about the development of verbal and nonverbal com-
munication, reciprocal social interaction (including eye
contact, JA and social referencing, and sharing of inter-
ests or achievements), and representational or pretend
play skills. The American Academy of Neurology and
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FIGURE 1
Surveillance and screening algorithm: ASDs.
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8:
1. Provide Parental Education
2. Simultaneously Refer for:
    a. Comprehensive ASD Evaluation
    b. Early Intervention/Early Childhood
        Education Services
    c. Audiologic Evaluation
3. Schedule Follow-up Visit
4. Re-enter Algorithm at 1b

Surveillance and Screening Algorithm: Autism Spectrum Disorders (ASDs)  

1a - Developmental concerns, 
including those about social skill 
deficits, should be included as one 
of several health topics addressed at 
each pediatric preventive care visit 
through the first 5 years of life.     
(Go to step 2)

1b ï At the parentsô request, or when a concern is 
identified in a previous visit, a child may be scheduled 
for a ñproblem-targetedò clinic visit because of concerns 
about ASD. Parent concerns may be based on 
observed behaviors, social or language deficits, issues 
raised by other caregivers, or heightened anxiety 
produced by ASD coverage in the media. (Go to step 2)

2 - Developmental surveillance is a flexible, longitudinal, continuous, and cumulative process whereby health care 
professionals identify children who may have developmental problems. There are 5 components of 
developmental surveillance: eliciting and attending to the parentsô concerns about their childôs development, 
documenting and maintaining a developmental history, making accurate observations of the child, identifying the 
risk and protective factors, and maintaining an accurate record and documenting the process and findings. The 
concerns of parents, other caregivers, and pediatricians all should be included in determining whether 
surveillance suggests that the child may be at risk of an ASD. In addition, younger siblings of children with an 
ASD should also be considered at risk, because they are 10 times more likely to develop symptoms of an ASD 
than children without a sibling with an ASD. Scoring risk factors will help determine the next steps. (Go to step 3)

For more information on developmental surveillance, see ñIdentifying Infants and Young Children With Developmental Disorders in the Medical Home: An Algorithm for 
Developmental Surveillance and Screeningò (Pediatrics 2006;118:405-420). 

3 - Scoring risk factors: 
B If the child does not have a sibling with an ASD and there are no concerns 

from the parents, other caregivers, or pediatrician: Score=0 (Go to step 4) 
B If the child has only 1 risk factor, either a sibling with ASD or the concern of 

a parent, caregiver, or pediatrician: Score=1 (Go to step 3a) 
B If the child has 2 or more risk factors: Score=2+ (Go to step 8) 

3a:
Is the Patient at
Least 18-Months

Old?

3a ï  

B If the childôs age is <18 
months, Go to step 5a 

B If the childôs age is G18 
months, Go to step 5b

4 ï In the absence of established risk factors and parental/provider concerns (score=0), a level-1 ASD-specific tool should be 
administered at the 18- and 24-month visits. (Go to step 5c) If this is not an 18- or 24-month visit, (Go to step 7b).

Note: In the AAP policy, ñIdentifying Infants and Young Children With Developmental Disorders in the Medical Home: An Algorithm for Developmental 
Surveillance and Screeningò, a general developmental screen is recommended at the 9-, 18-, and 24-or 30-month visits and an ASD screening is 
recommended at the 18-month visit. This clinical report also recommends an ASD screening at the 24-month visit to identify children who may regress after 
18 months of age.

5a - If the childôs age is <18 
months, the pediatrician should 
use a tool that specifically 
addresses the clinical 
characteristics of ASDs, such 
as those that target social-
communication skills.                
(Go to step 6a)

5b - If the childôs 
age is G18 months, 
the pediatrician 
should use an 
ASD-specific 
screening tool.       
(Go to step 6a)

5c ï For all children 
ages 18 or 24 months 
(regardless of risk 
factors), the pediatrician 
should use an ASD-
specific screening tool.      
(Go to step 6b)

AAP-recommended strategies for using ASD screening tools: ñAutism: Caring for Children with Autism Spectrum Disorders: A Resource Toolkit for Cliniciansò (in press)*

6a ï When the result of the screening is 
negative, Go to step 7a

When the result of the screening is 
positive,  Go to step 8

6b ï When the result of the ASD screening (at 18- 
and 24-month visits) is negative, Go to step 7b

When the result of the ASD screening (at 18- and 24- 
month visits) is positive, Go to step 8

7a ï If the child demonstrates risk but has a negative screening result, 
information about ASDs should be provided to parents. The 
pediatrician should schedule an extra visit within 1 month to address 
any residual ASD concerns or additional developmental/ behavioral 
concerns after a negative screening result. The child will then re-enter 

the algorithm at 1b. A ñwait-and-seeò approach is discouraged. If the only risk factor is a sibling with 
an ASD, the pediatrician should maintain a higher index of suspicion and address ASD symptoms at 
each preventive care visit, but an early follow-up within 1 month is not necessary unless a parental 
concern subsequently arises.  

7b ï If this is not an 
18- or 24-month 
visit, or when the 
result of the ASD 
screening is 

negative, the pediatrician can inform the 
parents and schedule the next routine 
preventive visit. The child will then re-enter the 
algorithm at 1a.

8 ï If the screening result is positive for possible ASD in step 6a or 6b, the pediatrician should provide peer reviewed 
and/or consensus-developed ASD materials. Because a positive screening result does not determine a diagnosis of 
ASD, the child should be referred for a comprehensive ASD evaluation, to early intervention/early childhood education 
services (depending on childôs age), and an audiologic evaluation. A categorical diagnosis is not needed to access 
intervention services. These programs often provide evaluations and other services even before a medical evaluation 
is complete. A referral to intervention services or school also is indicated when other developmental/behavioral 
concerns exist, even though the ASD screening result is negative. The child should be scheduled for a follow-up visit 
and will then re-enter the algorithm at 1b. All communication between the referral sources and the pediatrician should 
be coordinated.

AAP information for parents about ASDs includes: ñIs Your One-Year-Old Communicating with You?*ò and ñUnderstanding Autism Spectrum Disorders.*ò

*Available at www.aap.org

7a:
1. Provide Parental Education
2. Schedule Extra Visit Within 1
    Month
3. Re-enter Algorithm at 1b

2:
Perform Surveillance

Score 1 for Each Risk Factor:
- Sibling with ASD
- Parental Concern
- Other Caregiver Concern
- Pediatrician Concern

3:
What is the
Score?

4:
Is this an 18- or
24-Month Visit?

5a:
Evaluate Social-
Communication

Skills

5b:
Administer ASD-
Specific Screening

Tool

5c:
Administer ASD-
Specific Screening

Tool

6a:
Are the Results

Positive or
Concerning?

6b :
A re  th e  R e su lts

P o s itiv e  o r
C on c e rn in g ?

7b:
1. Schedule Next
    Preventive Visit
2. Re-enter Algorithm at 1a

1a:
Pediatric Patient at
Preventive Care

Visit

1b:
Extra Visit for Autism-
Related Concern,

ASD Risk Factor, or
Other Developmental/
Behavioral Concern

FIGURE 1
Continued

PEDIATRICS Volume 120, Number 5, November 2007 1197



Child Neurology Society practice parameter on screening
and diagnosis of autism107 suggests that the following “red
flags” are absolute indications for immediate evaluation:

● no babbling or pointing or other gesture by 12
months;

● no single words by 16 months;

● no 2-word spontaneous (not echolalic) phrases by 24
months; and

● loss of language or social skills at any age.

Pediatricians should become concerned (Step 2) if the
answers to these questions reveal deficits or delays in
milestones or if behaviors typical of ASD are observed
during an office visit.

In older, more developmentally advanced children,
including many with AS, surveillance questions (Step 2)
may elicit concerns about social interaction difficulties
related to more subtle communication problems, such as
pragmatic language impairment and lack of understand-
ing of nonliteral forms of communication (figures of
speech, humor, sarcasm, metaphor, etc), difficulty tak-
ing the perspective of another (resulting in inappropriate
or offensive behavior, gullibility, and lack of common
sense), and obsession with facts, details, or collections.
Pragmatic language refers to the use of language in social
interaction and includes instinctive rules governing fac-
tors, such as topic maintenance and turn taking in con-
versation, how sentences are made to fit in with the flow
of a conversation, how unspoken premises are inferred,
how degrees of formality and politeness are signaled,
and prosody (modulation of the intonation, rhythm,
volume, timing, and stress of the voice). The parents
may note that the child lacks true friendships and is
viewed as odd, eccentric, or “weird” by his �peers.

In addition, during the well-child visit, the PCP may
try to interact with the patient by using a few simple
strategies depending on the child’s age. For example, the
PCP can note the response when calling the child’s name
at the 12-month well-child visit, and/or the JA mile-
stone of “following a point” can be elicited at the 12-,
18-, and 24-month well-child visits as part of routine
developmental surveillance. In the latter, the pediatri-
cian points to an object at a distance, such as a picture on
the wall or a mobile, while making a verbal request for
the child to look. Whereas a typically developing child
would look in the direction of the point and then after-
ward engage in eye contact with the physician or the
parent, a child with an ASD may appear to be oblivious
to the PCP’s gesture and verbal request. This is true even
if the PCP increases the intensity of the stimulus by
calling louder, adding the child’s name, or touching the
child’s shoulder first and then pointing and exclaiming,
“Look!” The child may still fail to respond even if the
parent repeats the maneuvers. With an older, higher-
functioning child, the PCP may enter into conversation

with the child to determine if he has difficulty interpret-
ing a figure of speech, telling a joke, or explaining why
a joke is funny. In addition, the PCP may ask a question
or two about one of the child’s areas of interest to
observe a response that is characteristic of AS, such as a
long-winded, overly precise, or pedantic reply. Any of
these responses should raise the concern of a PCP.

Each concern raised by a parent, other caregiver, or
the pediatrician constitutes a separate risk factor, as does
a positive family history of a sibling with an ASD (Step 2).
To determine how to proceed, the pediatrician should
assess the number of risk factors (Step 3). Possible scores
include 0, 1, 2, 3, or 4.

1. If no concerns have been raised during the course of
the preventive visit and the child is not the sibling of
a child who has already been diagnosed with an ASD,
then the PCP should proceed to Step 4. ASD-specific
screening is indicated only if the visit is the 18- or
24-month preventive visit. See Step 5c below.

2. If the child’s only risk factor is having a sibling with
an ASD, then the PCP should make sure the parents
are aware of early signs of ASDs and continue to
monitor carefully.253 If the parents call with a concern
between scheduled routine preventive visits, the
child should be seen within 1 or 2 weeks and reenter
the algorithm at Step 1b for a “targeted visit” to ad-
dress concerns about ASDs. If the score � 1 as a result
of a single concern (parent, other caregiver, or PCP),
the PCP should screen the child formally with a stan-
dardized tool; the choice of tool will depend on the
child’s age (Step 3a) (see “Screening Tools for Imple-
mentation of Step 5”).

3. If 2 or more risk factors are identified, then the PCP
should proceed directly to Step 8, which includes sev-
eral activities that should be accomplished simulta-
neously and without delay.

Screening for ASDs (Steps 5a–5c)
Physician estimates of the developmental status of chil-
dren are much less accurate when only clinical impres-
sions, rather than formal screening tools, are used,256,257

yet a minority of PCPs use formal developmental screen-
ing instruments,258,259 and few pediatricians specifically
screen for ASDs.5 A standardized screening tool should
be administered at any point when concerns about ASDs
are raised spontaneously by a parent or as a result of
clinician observations or surveillance questions about
social, communicative, and play behaviors (Steps 5a and
5b).246,260 In the general developmental screening and
surveillance policy statement discussed previously, the
AAP also recommended administering a standardized
autism-specific screening tool on all children at the 18-
month preventive care visit (Step 5c).246 The AAP Autism
Expert Panel responded to the statement with a com-
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mentary260 that suggested a repeat screening be per-
formed at 24 months of age (Step 5c) to identify those
who may regress after 18 months of age.

Screening Tools for Implementation of Step 5
A variety of general developmental screening tools are
available to practitioners.246 General developmental
screening tools are appropriate for use with unselected
primary care populations and are likely to detect ASDs in
many young children because of associated language
and cognitive delays, but they do not differentiate chil-
dren with ASDs from those with other developmental
disorders, and data are not available on sensitivity for
detection of ASDs. Tools to screen specifically for ASDs
also have been designed (Table 3), but they have not yet
been validated on children younger than 18 months.
The PCP should remember that screening tools are likely
to be overinclusive, so children with developmental and
behavioral disorders other than ASDs also might have
positive screening results. Similar to other developmen-
tal screening measures, ASD-specific screening tools
may rely entirely on parent report, or they may require
direct observation and engagement by the clinician. Par-
ent-report tools often have the advantage of being brief,
inexpensive, and practical in the office setting. The peo-
ple who know the child best are surveyed and can de-
scribe the child’s behavior over time in a variety of
settings rather than being constrained to sampling be-
havior in one setting at one point in time.

Step 5a: Tools for Use in “at-Risk” Children Younger Than
18 Months
Although several tools are in development for screening
children younger than 18 months, none are available yet
for routine clinical use. The Infant/Toddler Checklist
from the Communication and Symbolic Behavior Scales
Developmental Profile261 (which can be downloaded at
www.brookespublishing.com/store/books/wetherby-cs-
bsdp/CSBSDP�Checklist.pdf) may be particularly well
suited for identifying 6- to 24-month-old children who
are at risk of ASDs, because it focuses on social and
communication skills. It is anticipated that this and other
screening tools under investigation as possible ASD-spe-
cific tools for use in infants younger than 18 months may
prove valuable in identifying children at high risk and will
become available to clinicians in the near future.213,262,263

Step 5b: Tools for at-Risk Children 18 Months and Older
ASD-specific screening tools are available for children 18
months and older, and many of them are age specific.
Recently, such tools have been classified as “level 1” or
“level 2” screening tools.264 Level 1 screening tools are
administered to all children within the context of a
primary care medical home and are designed to differ-
entiate children who are at risk of ASDs from the general
population, especially those with typical development.

Level 2 screening tools are used more often in early
intervention programs or developmental clinics that
serve children with a variety of developmental prob-
lems; they help to differentiate children who are at risk
of ASDs from those at risk of other developmental dis-
orders such as GDD or specific language impairment.
Level 2 screening tools generally require more time and
training to administer, score, and interpret than level 1
measures. There is considerable overlap between the
concept of a level 2 screening tool and that of a diagnos-
tic instrument.264,265 Level 2 screening measures may be
used as part of a diagnostic evaluation, but they should
not be used in isolation to make a diagnosis.

Properties of some level 1 and 2 ASD screening tools
are reviewed in Table 3. Reported sensitivity and speci-
ficity values are included, but in most cases, sensitivity
and specificity of the instruments have been determined
only in clinical samples or in populations that included a
mixture of clinical and population-based samples, and
they must be interpreted with caution. Estimates of sen-
sitivity and specificity of developmental screening tests
may be unstable, and they are not the only criteria that
should be used to assess validity.266 In low-prevalence
conditions, such as ASDs, the positive predictive value of
screening tools will be low even with good sensitivity
and specificity, whereas the negative predictive value
will be quite high. Many of the existing ASD-specific
screening measures are being revised or further evalu-
ated, and new tools are being developed to address some
of their weaknesses.

Some measures, such as the Checklist for Autism in
Toddlers (CHAT),267 Modified Checklist for Autism in
Toddlers (M-CHAT),268 and Pervasive Developmental
Disorders Screening Test-II Primary Care Screener,269

were designed specifically for early detection of ASDs in
young children. The CHAT and M-CHAT are level 1
screening tools that are available at no cost to practitio-
ners for use in primary care (Table 3).

For older children who are diagnosed later with AS,
school personnel often raise concerns to the parents.
Staff may then administer a published AS-specific tool.
Although many level 2 screening tools have been mar-
keted for use in older children who have been identified
as being at risk of AS, further study is needed before any
one of them can be recommended as superior to oth-
ers.270 See Table 3 for characteristics of selected AS
screening tools.

Step 5c: Tools for Screening Children Without Risk Factors
at the 18- and 24-Month Preventive Visit
Level 1 ASD tools described in Step 5b also are appropri-
ate for routine screening of young children without any
identified risk.

Among the tools designed for screening the elemen-
tary school–aged population, only the Childhood As-
perger Syndrome Test (CAST) has been assessed in a
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large, unselected population as a level 1 screening
tool.271 The authors concluded that the CAST is useful as
a screening test for ASDs in epidemiologic research but
that there is not enough evidence to recommend it for
routine screening in the general population as part of a
public health program.271 In addition, the AAP does not
currently recommend universal screening of school-
aged children with a level 1 AS-specific tool.

See Appendix 1 for reimbursement codes.

Results of Screening (Steps 6a and 6b)
If the screening result for an at-risk child is negative in
Step 6a, the PCP should proceed to Step 7a, provide
parent educational materials (such as the AAP brochure,
“Is Your One-Year-Old Communicating With You?”13 or the
AAP parent booklet, “Understanding Autism Spectrum Dis-
orders”14) and schedule an extra visit (Step 1b) within 1
month to address residual concerns. If the only risk
factor is having a sibling with an ASD, an extra visit is
not necessary unless the parents become concerned after
the visit. When the screening result is negative for chil-
dren without risk at the 18- or 24-month preventive
visit (Step 6b), the PCP should proceed to Step 7b and
schedule the next routine preventive care visit (Step 1a).
If the screening result is positive (Steps 6a or 6b) or 2 or
more risk factors are present at Step 3, the PCP should
proceed to Step 8, at which simultaneous activities
should take place in an expedient manner. The PCP
should consider the possibility that the child with a
negative ASD screening result may have another devel-
opmental disorder that would warrant further investiga-
tion and referral to resources similar to those listed in
Step 8.

When surveillance does not identify any risk factors
and the visit is not an 18- or 24-month visit (Step 4), no
screening is recommended, and the PCP may proceed
directly to Step 7b.

Step 8: Activities NeededWhenMultiple Risk Factors Are
Present or When the ASD Screening Result Is Positive
Activities described herein will depend on certain com-
munity characteristics, especially in regard to obtaining a
comprehensive evaluation. Depending on the number of
ASD experts in a given community, the interval wait for
an appointment may be long. Thus, it is important that
the PCP simultaneously accomplish all of Steps 8.1
through 8.4 while the family is waiting for a specialty
appointment to confirm or rule out an ASD diagnosis.

Step 8.1: Provide Parental Education
If the PCP feels fairly certain that the child has a devel-
opmental disorder that falls somewhere in the autism
spectrum, it will be helpful to give the parents reading
materials. As discussed in the introduction to this report,
the AAP has published “Understanding Autism Spectrum
Disorders,” an educational booklet for parents with this

intent.14 The comprehensive evaluation will progress
more efficiently if the parents are more knowledgeable
about the characteristic clinical symptoms of ASDs and
can report them more accurately. Some PCPs are reti-
cent to share their concerns with parents, fearful that
premature “labeling,” although it is tentative, might
cause undo stress and anxiety on the part of the family.
However, sincerity, honesty, and admitting uncertainty
is appreciated by most parents. On the other hand, con-
cealing a concern and taking a “wait-and-see” approach
rarely is appreciated; in fact, this strategy often breeds
parental discontent and, worse, resentment and anger.
With the recent high visibility in the media, most parents
(unlike before the 1990s) now are aware of ASDs and
may suspect it and search the Internet for information. It
is important that they receive peer-reviewed and con-
sensus-driven information that is evidence based and
that they understand how to interpret Web-site infor-
mation that is not peer reviewed.

Step 8.2.a: ASD Comprehensive Evaluation
For some children, the diagnosis might be quite obvious
to the PCP who is using the DSM-IV-TR criteria as a
guide. In others, the diagnosis may be challenging, es-
pecially when externalizing behavioral symptoms are
mild or variable and/or there are associated comorbid
disorders. Ideally, the definitive diagnosis of an ASD
should be made by a team of child specialists with ex-
pertise in ASDs. Unfortunately, teams are not available
in every locale, and when they are, long waiting lists
may exist. Most communities will have at least 1 pedi-
atric subspecialist (eg, child neurologist, developmental
pediatrician, psychiatrist) with at least some expertise in
making an ASD diagnosis. Other professionals, such as
child psychologists, SLPs, pediatric occupational thera-
pists, and social workers with expertise in ASDs, can be
helpful by performing independent evaluations, often
using standardized tools that can assist in the diagnostic
process, especially when no team or pediatric “expert” is
available. Child psychologists with appropriate training
and experience can make the diagnosis independently
and often do so, especially in school systems. Recently,
the American Speech-Language-Hearing Association
published guidelines that stated that an SLP with exper-
tise in ASDs can make the diagnosis independently
when other resources are not available.294,295 Older chil-
dren who first present with symptoms of AS after school
entry often are first recognized and evaluated by the
school district’s educational diagnostic team and subse-
quently, but unfortunately not always, referred to a
health care professional.

If it seems fairly certain, on the basis of general de-
velopmental screening and/or available psychometric
testing with standardized tools, that the child also has
GDD or intellectual disability, then the PCP might order
high-resolution karyotype and DNA testing for fragile X
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syndrome. If the child has clinical features (history, fam-
ily history, physical examination) that are characteristic
of a specific genetic or neurologic disorder that can be
easily confirmed by a specific laboratory test, then the
PCP may want to proceed with that test. On the other
hand, the PCP may opt to refer the child to pediatric
subspecialists for assistance with an etiologic workup
and/or a search for coexisting conditions. Depending on
availability and the nature of the concern(s), the PCP
should consider a referral to a developmental pediatri-
cian, a geneticist, and/or a child neurologist.104,296 See the
next section for a more extensive discussion of the com-
ponents of a comprehensive evaluation.

Step 8.2.b: Early Intervention/Early Childhood Education
Services
As soon as an infant or toddler is suspected of having a
delay or being at risk of a delay or developmental disor-
der such as an ASD, he should be referred immediately
to an early intervention program (a government-subsi-
dized public program designed to serve children with
special needs and/or developmental delays from the
time the problem is identified until the third birthday). If
the child has had his third birthday, the referral should
be made to the special education department in the local
school. Among other professionals, assessment teams
will almost always include SLPs and occupational ther-
apists who can develop appropriate intervention plans
without a categorical diagnosis. Intervention is impor-
tant and often can be effective, even if it begins as
generic speech therapy (ie, therapy that addresses most
forms of language delay) and general developmental
strategies. This intervention plan can be revised later to
a more specific ASD intervention protocol (such as
teaching JA) once the diagnosis is made. Experienced
therapists often recognize ASD symptomatology and use
strategies tailored to the child’s individual deficits, even
without a definitive ASD diagnosis.

Step 8.2.c: Audiology Evaluation
All children with language delays, including those sus-
pected of having ASDs, should undergo an audiologic
evaluation, even if the neonatal screening result was
normal. This testing may be challenging to accomplish,
because children with ASDs often are uncooperative for
behavioral audiometry, the test most frequently used
with toddlers. If the attempt is unsuccessful, an auditory
brainstem response or brainstem auditory evoked-re-
sponse test can be ordered; it is likely that sedation will
be required. Sedation may be challenging, because some
children with ASDs may respond paradoxically to seda-
tives.

Steps 8.3 and 8.4: Schedule Follow-up Visit and Reenter
Algorithm
The child should be scheduled for a targeted follow-up
visit within 1 month and reenter the algorithm at Step 1b
to determine the status of the aforementioned referrals
and to discuss any additional parental concerns once
they have had the opportunity to read and learn more
about ASDs.

COMPREHENSIVE EVALUATION (SEE STEP 8.2.a)
There are 3 major diagnostic challenges in the compre-
hensive assessment of a child with a suspected ASD:
determining the child’s overall level of functioning;
making the categorical diagnosis of an ASD; and deter-
mining the extent of the search for an associated etiol-
ogy. To accomplish these 3 goals, a comprehensive eval-
uation should include the following components212,297,298:

1. Health, developmental, and behavioral histories that
include at least a 3-generation family pedigree and a
review of systems.

2. Physical examination including a thorough search for
dysmorphic features and neurologic abnormalities
and a Wood’s lamp examination of the skin.

3. Developmental and/or psychometric evaluation (de-
pending on age/skill level) to determine the child’s
overall level of functioning and whether a discrep-
ancy between motor-adaptive problem-solving and
social communication skills is evident.299,300

4. Determination of the presence of a categorical DSM-
IV-TR diagnosis, preferably with standardized tools
that operationalize the DSM criteria.

5. Assessment of the parents’ knowledge of ASDs, cop-
ing skills, and available resources and supports.

6. A laboratory investigation to search for a known eti-
ology or coexisting condition guided by information
obtained in Steps 1 through 5.

When appropriate, the evaluation should include in-
formation from multiple sources, because the child’s
performance may vary among settings and caregivers.
Depending on level of comfort, the PCP may opt to refer
to an experienced pediatric subspecialist, such as a
neurologist, geneticist, or developmental pediatrician, to
further evaluate the child, especially when there is an
abnormal neurologic finding, seizures, regression, dys-
morphic features, and/or a complex family history.

Laboratory testing for children with ASDs (compo-
nent 6 above) is controversial. Newer technology has
been developed since publication of the 2001 AAP state-
ment and technical report1,2; however, some tests are not
yet clinically available. Various specialists hold differing
opinions about the definition of a “positive yield,” de-
fined herein as a positive test result that indicates a
known autism-related etiology (eg, a positive result on
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DNA testing for fragile X syndrome or a karyotype re-
vealing a mutation at 9q or 16p indicating tuberous
sclerosis). They also promote varying clinical indications
for extensive molecular testing and neuroimaging when
the clinical validity of a positive finding is yet unknown
in many cases.301 Some investigators have reported a
positive yield when, in fact, the identified abnormality
was nonspecific, did not relate to a known autism-re-
lated etiology, and did not affect counseling and/or man-
agement (eg, delayed myelinization on MRI).302 Medical
symptoms should be evaluated on a case-by-case basis;
rather than reflect an etiology, an abnormal test result
may indicate that a child with an ASD has a coexisting
condition (eg, a gastrointestinal disorder). Thus, an ab-
normal laboratory test result does not necessarily indi-
cate a positive yield but may, indeed, indicate a condi-
tion that needs medical attention (see the AAP clinical
report “Management of Children With Autism Spectrum
Disorders”303). Reporting it as a positive yield makes it
difficult to translate research methodology into recom-
mendations that will help the clinician in the care of any
given patient.

The yield of an etiologic investigation may be more
highly correlated with the presence or absence of coex-
isting GDD/MR (intellectual disability) rather than with
an isolated ASD. In fact, the presence of autism in a
cohort of children with GDD/MR (intellectual disability)
decreased the chance of a positive yield.304 Depending on
the population characteristics, specific test(s) studied,
and the decision-making process by which they were
ordered (ie, as a screening technique for all study pa-
tients with ASDs versus a targeted test indicated by a
specific clinical finding), positive yields range from as
low as 0%101,305,306 to as high as 25% to 40%,307–309 but
most yield rates fall between 2% and 10%.† It is difficult
to compare studies because of variability in the workups,
analysis in terms of GDD/MR or other phenotypic vari-
ables, and interpretation of positive test results (eg, de-
layed myelinization on MRI) or symptoms (eg, gastro-
intestinal) that are not definitively associated with
ASDs.310

Although the original ASD-specific consensus guide-
lines published between 1999 and 20011,2,106,107 have
been helpful in guiding the etiology-search strategy in
children with ASDs, the presence of coexisting GDD/MR
(intellectual disability) in a cohort of children with ASD
(especially severe GDD/MR or intellectual disability as-
sociated with dysmorphic features) is more highly cor-
related with a positive yield and a recognizable syn-
drome.108 Thus, guidelines that address the etiologic
workup of children with GDD/MR104,296,311,312 also should
be considered when evaluating a child with both an ASD
and GDD/MR but not necessarily a child with an isolated
ASD.

Among laboratory tests, high-resolution chromosome
analysis by G-banding and molecular testing for fragile X
syndrome have the highest yield in determining etiology
in patients with ASDs.‡ Some investigators have sug-
gested a battery of additional screening cytogenetic and
molecular studies for all patients with ASDs regardless of
gender, presence or absence of coexisting GDD/MR, dys-
morphic features, or family history.309 However, current
data do not support extensive testing of all children with
ASDs in clinical settings. Published studies have begun to
address some of the newer molecular genetic techniques
that have revolutionized genetic testing by detecting
microdeletions, duplications, and rearrangements not
visible with high-resolution chromosomal testing. Tar-
geted FISH studies can be used to screen for deletions or
duplications, such as those associated with chromo-
somes 15q and 22q.305,310 A relatively recent use of FISH
technology is genome-wide subtelomere screening,
which detects clinically significant abnormalities in 2.5%
of individuals with unexplained GDD/MR.313 This tech-
nology can detect a wide variety of abnormalities, in-
cluding some such as 22q13.3 deletion, that have been
reported in a subset of children with ASDs.314,315 Several
studies that examined the yield of subtelomere FISH
screening in ASD failed to detect a single abnormality,
which suggests that it may not be helpful in the routine
evaluation of these patients.89,305 However, additional
studies are needed. Comparative genomic hybridization-
microarray analysis is a promising tool that may become
standard of care in the future, but this technique has not
been evaluated systematically in children with ASDs.

Screening neurologic tests also have been suggested—
for example, electroencephalography (EEG [routine
and/or prolonged sleep studies]) for all children with
ASDs.316 Although nonspecific abnormalities have been
found in most children, the significance of these abnor-
malities is not clear, and additional research is needed to
determine if intervention is of any value. Thus, there is
no evidence to support universal screening EEG without
a clinical indication.317,318 An EEG should be considered
for children who demonstrate clinical signs that might
represent seizures and for children with clear language
regression. However, EEGs in children that demonstrate
“classic autistic regression” between 12 and 24 months
are often nonspecific and not helpful in the diagnostic
process. Previously published guidelines contain clear
recommendations that screening MRIs on all children
who present with ASDs, including those with isolated
macrocephaly, are not necessary.106,107,194 Given the het-
erogeneity of ASDs, the likelihood of multiple etiologies,
and the questionable clinical validity of an extensive
battery of screening tests on all children with ASDs,
more evidence is needed before a battery of genetic and
neurologic testing becomes standard of care.

†Refs 20, 23, 33, 89, 97, 101, 105, 302, and 310. ‡Refs 20, 23, 33, 89, 101, 105, 302, and 310.
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Although for the individual patient, it is important to
differentiate an idiopathic ASD (with a recurrence rate
of 5%–6% [range: 2%–8%]) from an ASD-associated
syndrome that may have a higher or lower recurrence
rate, there is no simple 1-size-fits-all search strate-
gy.1,2,106,107,300 Instead, the search should be guided by
clinical judgment based on history (eg, health, birth,
developmental, behavioral, family) and clinical presen-
tation (eg, comorbid MR, regression, seizures, neurode-
velopmental findings, dysmorphic features, comorbid
medical conditions). The importance of dysmorphic fea-
tures and/or neurologic abnormalities in predicting a
positive yield particularly has been emphasized.108 Fam-
ily characteristics (eg, insurance status, concern about
the child’s discomfort, or interest in pursuing a “no-
stone-left-unturned” etiologic workup) also may affect
parental decisions regarding the extent of the workup.
Finally, the availability of technology, the need for and
feasibility of sedation, managed care cost/benefit guide-
lines, and physician motivation each may play a role.
There are certainly many advantages to having a diag-
nosis, including genetic counseling and provision of re-
currence risks of known syndromes, the possibility of a
specific treatment strategy, counseling regarding the
natural history of a known disorder, anticipation of a
later associated comorbid disorder, prevention of sec-
ondary disorders, availability of prenatal diagnosis, ac-
cess to public support systems, access to syndrome-spe-
cific parent support groups, and, in some cases, the
psychological benefits of knowing that empower parents
to move on and focus on habilitative interventions.

A “search strategy” might be conceptualized as con-
sisting of 3 levels.

1. Studies that should be considered for all young
children with ASDs (ie, an audiology evaluation; how-
ever, school-based hearing screening may be adequate
in the older child with AS and no significant language or
learning deficits).

2. Studies that should be considered in all children
with both an ASD and coexisting GDD/MR or intellec-
tual disability (ie, high-resolution karyotype [650 bands]
and DNA testing for fragile X syndrome). Although a
high-resolution karyotype might reveal larger duplica-
tions, some clinicians believe that FISH testing for 15q
duplications also might be indicated.92,93 In the future, a
microarray analysis may replace high-resolution karyo-
typing. A methyl CpG-binding protein 2 (MECP2) anal-
ysis should be considered in females who present with
regression and autistic features that are also consistent
with Rett syndrome.310

3. Targeted studies (eg, EEG, metabolic studies, MRI)
should be considered when specific clinical findings are
identified by history or physical examination (eg, sei-
zures, cyclic vomiting and lethargy associated with mild
illnesses and/or unusual odors, hypopigmented mac-
ules). Identification of more subtle indicators and their

corresponding appropriate laboratory tests might be fa-
cilitated by referral to a geneticist, pediatric neurologist,
and/or developmental pediatrician.

Ongoing multisite studies are investigating specific
test protocols. Such evaluations are not recommended as
clinical standard of care at this time until analysis of the
data indicates which of the extended tests, if any, are
indicated and for which ASD populations. These re-
search protocols include many tests that are investiga-
tional, have unknown medical validity, and currently
are not available for clinical use. Some of these tests
include functional neuroimaging, immunologic studies,
metabolic testing, fibroblast karyotypes, neuroligin gene
testing, mitochondrial gene sequencing, genomic mi-
croarrays, and identification of endophenotypes.90,319 Al-
though these tests may not be relevant in clinical prac-
tice, they do have the potential to expand the fund of
knowledge about ASDs, reveal more specific ASD sub-
types, and provide a better understanding of coexisting
disorders and future prognosis. As the fund of knowl-
edge regarding genetic markers for ASDs expands and
technology continues to become more sophisticated, the
yield of these laboratory investigations may eventually
prove to be useful in the routine clinical evaluation of
children with idiopathic ASDs. For now, the existing
dichotomy regarding the extent of testing in research
versus clinical settings is challenging.301 Existing data do
not support routine application of any particular test
battery, nor do they suggest that tests currently under
investigation be routinely performed on all children with
ASDs at this time.

Prognosis
Although prognosis is one of the parents’ most pressing
concerns at the time of diagnosis, it depends on many
factors and usually cannot be predicted during early
childhood, especially in children younger than 3 years.320

Important early predictors include JA skills, functional
play skills,321 cognitive abilities, and severity of ASD
symptoms.322–334 Recent studies have revealed that al-
though most children diagnosed with AD retain their
diagnosis at 9 years of age,208 many, especially those with
PDD-NOS, improve, and a minority have optimal out-
comes; that is, they have normal intelligence and func-
tion reasonably well in mainstream classrooms without
an aid but still exhibit residual clinical signs of social
awkwardness, restrictive interests, or mild, infrequent
stereotypies. Some may show signs of ADHD, language-
based learning disabilities, or other learning challen-
ges.8–11,217 Poorer outcomes are associated with lack of JA
by 4 years of age and lack of functional speech by 5 years
of age,7,217 MR, seizures (especially with onset during
adolescence), comorbid medical (eg, tuberous sclerosis)
or psychiatric (eg, schizophrenia) disorders, and severe
autistic symptoms, especially when associated with ex-
treme “aloofness.” Factors associated with better out-
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comes include early identification resulting in early en-
rollment in appropriate intervention programs7,332 and
successful inclusion in regular educational and commu-
nity settings with typically developing peers.

Adult outcomes seem to correlate better with level of
cognitive-adaptive functioning than with the severity of
autistic symptoms. People with normal intelligence/
adaptive functioning and milder autistic symptoms gen-
erally have the best outcomes, those with MR or intel-
lectual disability and severe autistic symptoms have the
worst outcomes within the continuum, and those with
normal cognitive-adaptive skills and severe autistic
symptoms generally do better than those with MR or
intellectual disability and mild autistic symptoms,328,333

which reaffirms the contribution of intelligence rather
than degree of atypicality (autistic symptoms). However,
within the subgroup of children with normal intelli-
gence, the degree of atypicality then becomes more im-
portant in determining prognosis. Many believe that
people with AS have better outcomes than those with
other ASDs. This may be true, because by definition, all
those with AS have normal intelligence. One adult out-
come study found that although those with AS tend to
have a greater likelihood of earning a college degree
than those with high-functioning autism/PDD-NOS, the
college education did not significantly affect employ-
ment or marriage status.331,334

Genetic Counseling
Genetic counseling regarding recurrence risk in siblings
is important even when the etiologic evaluation is neg-
ative, because the recurrence risk is approximately 5%
to 6% (range: 2%–8%) in a family with 1 child with an
idiopathic ASD.67,68 The prevalence of abnormality in
siblings is even higher, perhaps 20%, when the broader
phenotype or milder constellation of similar social, com-
munication, and behavioral abnormalities is consid-
ered.68 If there are already 2 siblings with ASDs in a
family, it is likely that the recurrence risk for a strictly
defined ASD in subsequent offspring is well above 8%
and may approach 25%, but there is insufficient evi-
dence to be more precise.68 It is important to discuss the
recurrence risk promptly after diagnosis to provide par-
ents with this information before they conceive another
child.67 When an etiology is determined, the recurrence
risk may be lower or higher than the risk in idiopathic
ASD, depending on the syndrome or condition identi-
fied, and prenatal diagnosis may be possible.

GUIDANCE FOR PEDIATRICIANS REGARDING THE
IDENTIFICATION AND EVALUATION OF CHILDRENWITH ASDs
In summary, most PCPs can expect to care for several
children with ASDs in the context of the medical home.5

No two children with ASDs will be exactly alike; each
will have his or her own constellation of diagnostic and
management challenges. The PCP has an important role

in the early identification of children with ASDs. PCPs
should do the following:

1. Conduct surveillance at every well-child visit. Be a
good listener and recognize the early subtle red flags
that indicate the possibility of an ASD. Be especially
vigilant for younger siblings of a child who has al-
ready been diagnosed with an ASD.253

2. Screen at 18246,260 and 24260 months and any other
time when parents raise a concern about a possible
ASD. Although no screening tool is perfect, choose
and become comfortable with at least 1 tool for each
age group and use it consistently. Before 18 months
of age, screening tools that target social and commu-
nication skills may be helpful in systematically look-
ing for early signs of ASDs.261

3. If an ASD-specific screening result is negative but
either the parents or the PCP remain somewhat con-
cerned, then the PCP should schedule the child for an
early, targeted clinic visit to address these persistent
concerns.

4. Act on a positive screening result or when a child
demonstrates 2 or more risk factors. Do not take a
“wait-and-see” approach. Depending on the age of
the child, simultaneously refer for all 3: comprehen-
sive ASD evaluation; early intervention/early child-
hood education services; and an audiologic evalua-
tion. Do not wait for a definitive diagnosis of an ASD
to refer for developmental services; early intervention
can be beneficial even if it targets the child’s unique
deficits. The intervention strategy can be modified if
needed when the child is determined to have an ASD.

The science of ASDs is expanding rapidly. Newer tools
are under development and should become available to
clinicians so that children can be screened and evaluated
more efficiently and with greater accuracy in the future.

The reader is referred to the accompanying AAP clin-
ical report, “Management of Children With Autism
Spectrum Disorders,”303 to learn more about specific
techniques and challenges in caring for children with
ASDs within the context of a pediatric medical home.

APPENDIX 1: REIMBURSEMENT FOR SCREENING ACTIVITIES
Reimbursement for the administration of developmental
and ASD-specific screening tools is an important aspect
of screening. Developmental screening tests, including
ASD-specific tests that are completed by a parent or
nonphysician staff member and are reviewed and inter-
preted by the physician, can be billed appropriately by
using Current Procedural Terminology (CPT) code 96110.246

Tools that include a direct clinical observation com-
ponent have the benefit of providing some potentially
more objective information, and aspects of behavior that
parents may not have noticed can be sampled. Extended
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screening tests that include a direct testing component
can be billed appropriately by using CPT code 96111.246
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Clinical Report—Identification and Management of
Eating Disorders in Children and Adolescents

abstract
The incidence and prevalence of eating disorders in children and ado-
lescents has increased significantly in recent decades, making it es-
sential for pediatricians to consider these disorders in appropriate
clinical settings, to evaluate patients suspected of having these disor-
ders, and to manage (or refer) patients in whom eating disorders are
diagnosed. This clinical report includes a discussion of diagnostic cri-
teria and outlines the initial evaluation of the patient with disordered
eating. Medical complications of eating disordersmay affect any organ
system, and careful monitoring for these complications is required.
The range of treatment options, including pharmacotherapy, is de-
scribed in this report. Pediatricians are encouraged to advocate for
legislation and policies that ensure appropriate services for patients
with eating disorders, including medical care, nutritional intervention,
mental health treatment, and care coordination. Pediatrics 2010;126:
1240–1253

INTRODUCTION
Increases in the incidence and prevalence of anorexia nervosa (AN),
bulimia nervosa (BN), and other eating disorders in children and ado-
lescentsmake it critically important that pediatricians be familiar with
early detection and appropriate management of these disorders. Re-
sults of epidemiologic studies have indicated that the numbers of chil-
dren and adolescents with eating disorders increased steadily from
the 1950s onward.1–4 During the past decade, the prevalence of obesity
in children and adolescents has also increased dramatically,5–9 accom-
panied by further emphasis on dieting and weight loss among children
and adolescents.10–15

The epidemiology of eating disorders has gradually changed; there is
an increasing prevalence of eating disorders inmales16–19 andminority
populations in the United States20–23 as well as in countries in which
eating disorders had not been commonly seen.3,4,24,25 Of particular con-
cern is the increasing prevalence of eating disorders at progressively
younger ages.19,26,27 A recent analysis by the Agency for Healthcare
Research and Quality revealed that from 1999 to 2006, hospitalizations
for eating disorders increased most sharply—119%—for children
younger than 12 years.19

It is estimated that approximately 0.5% of adolescent girls in the United
States have AN, that approximately 1% to 2% meet diagnostic criteria
for BN, and that up to 5% to 10% of all cases of eating disorders occur
in males. A large number of people with eating disorders do not meet
the strict criteria set forth in the American Psychiatric Association’s
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Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition, Text
Revision (DSM-IV-TR) for AN or BN and
are labeled as having “partial syn-
dromes” or “eating disorder not other-
wise specified” (ED NOS).28 There are
many more patients with ED NOS than
there are patients with AN or BN; the
prevalence is estimated to be between
0.8% and 14%, depending on the defini-
tion used.29 These patients often expe-
rience the same physical and psycho-
logical consequences as do those who
reach the threshold for diagnosis of AN
or BN.28–34 Athletes and performers,
particularly those who participate in
sports and activities that reward a
lean body habitus (eg, gymnastics,
running, wrestling, dance, modeling)
may be at particular risk of developing
partial-syndrome eating disorders.35,36

The etiology of eating disorders is mul-
tifactorial, and there is increasing evi-
dence from both family and twin stud-
ies for a strong genetic component
that is shared between AN and BN.37,38

The mechanism(s) by which genetic
factors influence risk have not been
elucidated, but various hypotheses
have been proposed. Genetic predispo-
sition to various trait disturbances such
as behavioral rigidity, perfectionism, or
harm avoidance may be more salient
than genetic influences on eating, hun-
ger, or satiety.39–41 Genetic effects seem
to be “activated” by puberty,42–44 and
there is strong evidence for genetic-
environment interactions.39,40

Dieting has also been implicated as a
potent proximal risk factor in the de-
velopment of disordered eating and
eating disorders.45–47 In 1 community-
based study, dieters at 5-year
follow-up were at significantly higher
risk of disordered eating behaviors
(eg, vomiting or using diet pills or lax-
atives) than nondieters and were also
at increased risk of obesity.47 In an-
other large community cohort, dieters
were 5 times more likely to develop an

eating disorder and severe dieters
were 18 times more likely to develop
an eating disorder than nondieters.48

Neuroendocrine abnormalities have
been implicated in the etiology of eat-
ing disorders. Leptin is a circulating
hormone produced in adipose tissue
and seems to have a significant role in
mediating the neuroendocrine effects
of AN. Leptin concentrations are sensi-
tive to the acute metabolic effects of
decreased intake and energy deficits,
and decreased circulating leptin con-
centrations reflect depleted stores of
body fat.49–51 Physical hyperactivity is a
common feature of AN and sometimes
manifests as restlessness, athleti-
cism, or compulsive exercise. This hy-
peractivity also seems to be mediated
by leptin.51

Physical hyperactivity associated with
weight loss seems to occur in animals
as well, apparently mediated by hyper-
activity of the hypothalamic-pituitary-
adrenal (HPA) axis. Syndromes that re-
semble AN, characterized by food
refusal, physical overactivity, and ex-
treme weight loss, occur in pigs,
sheep, and goats bred for leanness.52

Caloric restriction coupled with envi-
ronmental stress produces animal
models for binge-eating.53 These ani-
mals overeat dramatically despite nu-
tritional satiety and normal energy
status, which strongly suggests that
reward circuits are being activated
rather than metabolic needs being
satisfied.43,53

In community-based studies of adoles-
cents, disturbances of body image and
overconcern about body shape are
common, although the prevalence of
eating disorders remains low.54 These
results reinforce the likelihood of epi-
genetic effects in which the develop-
ment of eating disorders reflects the
intersection between genetic predis-
position, environmental triggers, and
personal experience.

SCREENING FOR EATING
DISORDERS IN PRACTICE

Primary care providers are in a unique
position to detect the onset of eating
disorders at the earliest stages and to
stop their progression.32,33 Pediatri-
cians should screen for eating disor-
ders as part of annual health supervi-
sion or during preparticipation sports
examinations by monitoring weight
and height longitudinally and paying
careful attention to potential signs and
symptoms of disordered eating.

Screening questions about eating pat-
terns and body image should be asked
of all preteens and adolescents. The
Bright Futures guidelines provide ex-
amples for addressing this issue with
adolescents of different ages.55 The
SCOFF questionnaire, although vali-
dated only in adults, can provide a
framework for screening (Table 1).56

Weight, height, and BMI should be de-
termined regularly and plotted on ap-
propriate growth charts. Deviations
fromnormal are easier to identify visu-
ally, because nutritional insufficiency
may be manifest by falloff in either
height or weight percentiles rather
than actual weight loss. Growth charts
are available for plotting changes in
weight, height, and BMI over time and
for comparing individual measure-
ments with age-appropriate popula-
tion norms.

Any evidence of excessive weight con-
cern, inappropriate dieting, or a pat-
tern of weight loss requires further at-
tention, as does primary or secondary

TABLE 1 The SCOFF Questionnaire56

1. Do you make yourself sick because you feel
uncomfortably full?
2. Do you worry you have lost control over how
much you eat?
3. Have you recently lost>1 stone (6.3 kg or 14
lb) in a 3-mo period?
4. Do you believe yourself to be fat when others
say you are too thin?
5. Would you say that food dominates your life?

One point should be given for every “yes” answer; a score
of�2 indicates a likelihood of AN or BN.
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amenorrhea or a failure to achieve
appropriate increases in weight or
height in growing children. In each of
these situations, careful assessment
for the possibility of an eating disorder
and close monitoring at intervals as
frequent as every 1 to 2 weeks may be
needed until the situation is clarified.
Adolescent girls who seek physician
care for weight, shape, or eating con-
cerns have been shown to be at signif-
icantly higher risk of a subsequent di-
agnosis of AN.57

A number of studies have shown that
most adolescent girls express con-
cerns about being overweight, and
many may diet inappropriately.10–12,14

Most of these children and adoles-
cents do not have an eating disorder.
On the other hand, it is known that pa-
tients with eating disorders often try
to hide their illness, so simple denials
by the adolescent do not exclude the
possibility of an eating disorder. Ob-
taining collateral history from a par-
ent may help identify abnormal eating
attitudes or behaviors, although par-
ents may, at times, be unaware or in
denial as well. When an adolescent is
referred to a pediatrician because
parents, friends, or school personnel
suspect the possibility of an eating dis-
order, it is likely that disordered eating
is present. Pediatricians must, there-
fore, not be lulled into a false sense of
security if the adolescent denies all
symptoms. Table 2 outlines questions
that are useful in eliciting a history of
eating disorders, and Table 3 delin-
eates possible physical findings in
children and adolescents with eating
disorders.

DSM-IV-TR criteria28 for the diagnosis of
AN and BN are outlined in Table 4. These
criteria focus on the weight loss, atti-
tudes and behaviors, and amenorrhea
displayed by patients with eating dis-
orders. Limitations of these criteria,
especially as they relate to children
and adolescents, have been discussed

extensively in the literature,54,58–61 and
revisions to these criteria have been
proposed for the fifth edition of the
manual.60,61 Alternative schema for the
classification of eating disorders in
children have been described to better
reflect the range of eating issues
seen.58,62

Younger patients (�13 years of age)
with eating disorders are more likely to
have premorbid psychopathology (de-
pression, obsessive-compulsive disor-
der, or other anxiety disorders) and are
less likely to havebinge/purgebehaviors
associated with their illness. The pre-
dominance of females is far less; among
the youngest patients with eating disor-
ders, males and females may be equally
affected. Weight loss often occurs at a
faster rate than in older patients. Still,
studies have shown that more than half

TABLE 2 History

Specific history
What is the most you ever weighed? How tall were you then? When was that?
What is the least you ever weighed in the past year? How tall were you then? When was that?
What do you think is your healthy weight?
What would you like to weigh?
Exercise: how much, how often, level of intensity? How stressed are you if you miss exercising?
Current eating habits: adequacy of intake, portion sizes, food restrictions, picky eating, fluid intake,
ritualized eating habits? Recent vegetarianism? Excessive noncaloric fluid intake?
24-h diet history?
Calorie-counting? Fat gram–counting? Carbohydrate-counting?
Any binge-eating? Frequency? Triggers?
Purging history?
Use of diuretics, laxatives, diet pills, or ipecac? Ask about elimination pattern, constipation, diarrhea.
Any vomiting? Frequency? Timing in relation to meals?
Any previous therapy? What kind and how long? What was and was not helpful?
Symptoms of hyperthyroidism, diabetes, malignancy, infection, inflammatory bowel disease?
Family history: obesity, eating disorders, depression, other mental illness (especially anxiety disorders
and obsessive-compulsive disorder), substance abuse by parents or other family members?
Menstrual history: age at menarche? Regularity of cycles? Last menstrual period?
Use of cigarettes, drugs, alcohol?
Use of anabolic steroids (especially in boys)?
Use of stimulants?
Involvement with proanorexia (“pro-ana”) or probulimia (“pro-mia”) Web sites
History of physical or sexual abuse?
Review of symptoms
Dizziness, presyncope, syncope, fatigue?
Pallor, easy bruising or bleeding?
Cold intolerance? Cold extremities?
Palpitations, chest pain, shortness of breath? Exercise intolerance?
Hair loss, lanugo, dry skin?
Fullness, bloating, abdominal pain, epigastric burning?
Vomiting, symptoms of gastroesophageal reflux?
Change in bowel habits? Diarrhea, constipation, rectal bleeding?
Weakness, muscle cramps?
Menstrual irregularities?

TABLE 3 Physical Examination Findings
Sometimes Seen in Children and
Adolescents With Eating Disorders

Sinus bradycardia; other cardiac arrhythmias
Orthostatic changes in pulse (�20 beats per min)
or blood pressure (�10 mm Hg)
Hypothermia
Cachexia; facial wasting
Cardiac murmur (one-third with mitral valve
prolapse)
Dull, thinning scalp hair
Sialoadenitis (parotitis most frequently reported)
Angular stomatitis; palatal scratches; oral
ulcerations; dental enamel erosions
Dry, sallow skin; lanugo
Bruising/abrasions over the spine related to
excessive exercise
Delayed or interrupted pubertal development
Atrophic breasts; atrophic vaginitis
(postpubertal)
Russell sign (callous on knuckles from self-
induced emesis)
Cold extremities; acrocyanosis; poor perfusion
Carotenemia (orange discoloration of the skin,
particularly palms and soles)
Edema of the extremities
Flat or anxious affect
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of all children and adolescents with eat-
ing disordersmaynot fullymeet all DSM-
IV-TR criteria for AN or BN because they
donot articulate body-imagedissatisfac-
tion or because their inadequate nutri-
tion is manifest by growth failure rather
than weight loss to less than 85% of ex-
pected weight.63,64 These patients experi-
ence the same medical and psychologi-
cal consequences of their disorders as
do patients who meet criteria for AN or
BN. Indeed, because the sequelae of
weight loss (or failure to gain weight ap-
propriately) may have even more worri-
some implications for younger patients,
relaxation of the diagnostic criteria for
children and adolescents has been pro-
posed in the development of the fifth edi-
tion of the Diagnostic and Statistical

Manual of Mental Disorders to facilitate
earlier diagnosis and treatment.61

INITIAL EVALUATION OF THE
PATIENT WITH DISORDERED EATING

When screening raises suspicion of an
eating disorder, initial evaluation in-
cludes establishing the diagnosis,
evaluating medical and nutritional sta-
tus, determining severity, and per-
forming an initial psychosocial evalua-
tion. This comprehensive evaluation is
often performed in the pediatric pri-
mary care setting, and primary care
clinicians who feel competent and
comfortable in performing this as-
sessment are encouraged to do so.
Others should refer to appropriate
medical subspecialists and mental

health personnel to ensure that a com-
plete evaluation is performed. A differ-
ential diagnosis for the adolescent
with symptoms of an eating disorder
can be found in Table 5.

Because eating disorders can affect
every organ system and the medical
complications can be serious or even
life-threatening, a comprehensive his-
tory should be taken and a comprehen-
sive physical examination should be
performed. The most frequently seen
medical complications are listed in Ta-
ble 6 and are detailed in the following
section.

Most laboratory results will be nor-
mal in patients with eating disor-
ders; however, normal laboratory re-
sults do not exclude serious illness
or medical instability in these pa-
tients. Still, an initial laboratory as-
sessment should include a complete
blood cell count; measurement of se-
rum electrolytes, calcium, magne-
sium, and glucose; liver function
tests; urinalysis; and measurement
of thyrotropin level. Additional stud-
ies (eg, urine pregnancy test, serum
luteinizing and follicle-stimulating
hormones, serum prolactin, and se-

TABLE 4 Diagnosis of AN, BN, and Eating Disorders Not Otherwise Specified, From DSM-IV-TR28

AN
1. Refusal to maintain body weight at or above a minimally normal weight for age and height (ie,
weight loss that leads to maintenance of body weight 85% of that expected or failure to make
expected weight gain during period of growth and leads to a body weight of 85% of that expected).
2. Intense fear of gaining weight or becoming fat, even though underweight
3. Disturbance in the way in which one’s body weight or shape is experienced, undue influence of body
weight or shape on self-evaluation, or denial of the seriousness of current body weight
4. In postmenarcheal females, amenorrhea (ie, the absence of at least 3 consecutive menstrual cycles)
Types

● Restricting type: no regular bingeing or purging (self-induced vomiting or use of laxatives and
diuretics)

● Binge-eating/purging type: regular bingeing or purging behavior
BN
1. Recurrent episodes of binge-eating characterized by (a) eating, in a discrete period of time, an
amount of food that is definitely larger than most people would eat in a similar period of time and
under similar circumstances and (b) a sense of lack of control over eating during the episode
2. Recurrent inappropriate compensatory behavior to prevent weight gain, such as self-induced
vomiting, misuse of laxatives, diuretics, enemas, or other medications; fasting; or excessive exercise
3. The binge-eating and inappropriate compensatory behaviors both occur, on average, at least twice
per week for 3 mo
4. Self-evaluation unduly influenced by body shape or weight
5. The disturbance does not occur exclusively during episodes of AN
Types

● Purging type: the person has regularly engaged in self-induced vomiting or misuse of laxatives,
diuretics, or enemas

● Nonpurging type: the person has used other inappropriate compensatory behaviors, such as
fasting or excessive exercise, but has not regularly engaged in self-induced vomiting or the
misuse of laxatives, diuretics, or enemas

Eating disorder not otherwise specified
Disorders of eating that do not meet the criteria for either AN or BN; examples include

● All criteria for AN are met except the patient has regular menses
● All criteria for AN are met except that despite significant weight loss, weight remains in the
normal range

● All criteria for BN are met except that binge-eating and inappropriate compensatory behaviors
occur less frequently than twice per week or for a duration of�3 mo

● A patient with normal body weight who regularly engages in inappropriate compensatory
behavior after eating small amounts of food (eg, self-induced vomiting after eating 2 cookies)

TABLE 5 Differential Diagnosis of Eating
Disorders

Gastrointestinal disorders
Inflammatory bowel disease
Celiac disease
Infectious diseases
Chronic infections (human immunodeficiency
virus infection, tuberculosis, others)

Endocrine disorders
Hyperthyroidism (hypothyroidism)
Diabetes mellitus
Other endocrine disorders (eg,
hypopituitarism, Addison disease)

Other psychiatric disorders
Obsessive-compulsive disorder and anxiety
disorders
Substance abuse
Other disorders
Central nervous system lesions (including
malignancies)
Other cancers
Superior mesenteric artery syndrome (more
commonly a consequence of severe weight
loss)
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rum estradiol) may be indicated for
patients with amenorrhea. Bone den-
sitometry, using age-appropriate
software, should also be considered for

those with amenorrhea for more than 6
to 12 months. Other studies including
erythrocyte-sedimentation rate, screen-
ing for celiac disease, or radiographic
imaging, such as computed tomography
or MRI of the brain or studies of the up-
per or lower gastrointestinal system,
should be considered if there are uncer-
tainties about the diagnosis. An electro-
cardiogram should be performed for
any patient with cardiovascular signs or
symptoms, for any patient with electro-
lyte abnormalities, or for any patient
with significant purging or weight loss.

The initial mental health assessment
should include an evaluation of the pa-
tient’s obsession with food and weight,
his or her understanding of the diag-
nosis, and his or her willingness to re-
ceive help. The patient’s social func-
tioning at home, in school, and with
friends should be assessed. Psychiat-
ric comorbidity is common with eating
disorders and is often previously undi-
agnosed.34,65 The pediatrician should
identify other potential psychiatric di-
agnoses (such as depression, anxiety,
or obsessive-compulsive disorder),
which may be a cause or consequence
of disordered eating. Use of tobacco,
alcohol, or illicit drugs or misuse of
prescription or over-the-counter med-
ications may also complicate the man-
agement of eating disorders. Suicidal
ideation and history of physical or sex-
ual abuse or violence should also be
assessed. Suicide attempts and com-
pleted suicide are relatively common,
particularly for patients who have
binge/purge or purging behavior and
are a major contributor to eating dis-
order–associated mortality. Death
from suicide is 50 times more likely in
patients with AN,66 and 25% to 35% of
patients with BN report a history of at-
tempted suicide.34

The parents’ reaction to the illness
should also be assessed. Parental in-
difference or denial of the problem or
inconsistent views about treatment

may affect the course of the illness and
recovery.

Determining where and by whom the
patient will be treated is an important
and practical component of the initial
evaluation. Patients with limited nutri-
tional, medical, and psychological dys-
function can be managed in the pedia-
trician’s office in conjunction with
outpatient nutrition and mental health
support. Patients who are more ill of-
ten require more intensive services,
ideally delivered by a specialized mul-
tidisciplinary team, and sometimes in
day-treatment, hospital, or residential
settings.

MEDICAL COMPLICATIONS IN
PATIENTS WITH EATING DISORDERS

Medical complications associatedwith
eating disorders are listed in Table 5,
and details of these complications
have been described in many re-
views.32,33,67–74 Significant complica-
tions are seen in both outpatients and
inpatients.75 Most of the medical com-
plications of eating disorders resolve
with refeeding and/or resolution of
purging.70 However, there is increasing
concern that some complications—
particularly growth retardation, struc-
tural brain changes, and low bone min-
eral density—may, with time, become
irreversible.72 Malnutrition underlies
many of the somatic symptoms seen ini-
tially, and these changes are often adap-
tive to the associated energy deficits.
Over time, adaptation fails and signs and
symptoms reflect the inability to com-
pensate for inadequate nutrition. Meta-
bolic rate decreases, body temperature
can no longer be maintained, and
nearly every organ system is
compromised.70,75,76

Common cardiovascular signs and
symptoms include orthostasis with
blood pressure and/or pulse changes,
bradycardia, and poor peripheral perfu-
sion characterized by cold extremities,
delayed capillary refill, and sometimes

TABLE 6 Medical Complications That Result
From Eating Disorders

General
Dehydration
Hypokalemia
Hypomagnesemia
Hyponatremia
Irreversible cardiomyopathy and myositis
(ipecac toxicity)
Amenorrhea and menstrual irregularities
Low bone mineral density; osteoporosis
Cognitive deficits
Mood symptoms
Obsessive/compulsive symptoms
Suicide
Caloric restriction and weight loss
Inability to maintain body temperature
Prolonged corrected QT interval or increased
QT dispersion (uncommon but may
predispose patient to sudden death)
Dysrhythmias (including supraventricular
beats and ventricular tachycardia, with or
without exercise)
Other electrocardiographic abnormalities
Mitral valve prolapse
Pericardial effusions
Delayed gastric emptying and impaired
gastrointestinal tract motility
Constipation
Bloating; postprandial fullness
Hypoglycemia
Hypercholesterolemia
Abnormal liver function test results
Sterile pyuria
Anemia, leukopenia; thrombocytopenia
Sick-euthyroid syndrome
Growth retardation
Cortical atrophy
Vomiting-related
Hypochloremic metabolic alkalosis (vomiting)
Esophagitis
Gastroesophageal reflux
Dental erosions
Mallory-Weiss tears
Esophageal or gastric rupture (rare)
Aspiration pneumonia (rare)
Laxative-related
Hyperchloremic metabolic acidosis (laxative
abuse)
Hyperuricemia
Hypocalcemia
Fluid retention (may gain up to 10 lb in 24 h)
with laxative withdrawal

Refeeding
Diaphoresis and night sweats
Polyuria and nocturia
Peripheral edema
Refeeding syndrome
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acrocyanosis. Conduction abnormalities
may occur as a result of myocardial at-
rophy and are thought to be the most
common proximal cause of death with
AN. Repolarization abnormalities, char-
acterized by QTc prolongation and/or in-
creased QT dispersion, are reported
with widely variable prevalence and
seem to be more frequent in older pa-
tients andwith increasing duration of ill-
ness.77 Repolarization abnormalities are
potentially life-threatening and should
bemanaged aggressively. Pericardial ef-
fusion, a functional mitral valve pro-
lapse, myocardial dysfunction, and eme-
tine (ipecac-related) cardiomyopathy
are all seen less frequently. Congestive
heart failure canoccurduring refeeding,
particularly in the setting of electrolyte
abnormalities.72,73,78

Gastrointestinal complaints are com-
mon and sometimes precede diagno-
sis of the eating disorder. Delayed gas-
tric emptying and increased intestinal
transit time often contribute to subjec-
tive descriptions of bloating and post-
prandial fullness, which can further
compromise nutritional restoration. In
patients who vomit, symptoms of gas-
troesophageal reflux are common, and
upper gastrointestinal bleeding some-
times occurs. Severe bleeding second-
ary to Mallory-Weiss tears of the
esophagus is rare. Constipation is
common and often difficult to manage.
Nutritional strategies, stool softeners,
or polyethylene glycol 3350 (Miralax)
are the treatments of choice; stimulant
laxatives should be avoided. Rectal
prolapse sometimes occurs in the set-
ting of constipation and/or laxative
abuse. Hepatic transaminase levels
are often elevated as a consequence of
malnutrition and are not usually indic-
ative of viral hepatitis. Hypertrophy of
the salivary glands often occurs and
may be a clue to binge-eating and/or
vomiting. Esophageal or gastric rup-
ture are catastrophic but rare compli-

cations that usually occur during
refeeding.73

Fluid and electrolyte abnormalities
may occur as a result of purging or
with increasing cachexia. Dehydration
can be seen in any patient with an eat-
ing disorder and can sometimes lead
to orthostatic symptoms, presyncope,
or syncope. Chronic dehydration and
the body’s effort to conserve water
may induce a pseudohyperaldosteron-
ism, which also leads to hypokalemia.
However, significant deficits in total
body potassium and the associated
risk of arrhythmia may exist even with
a normal serum potassium level. Pa-
tients with vomiting may have a hypo-
chloremic metabolic alkalosis be-
cause of chronic loss of hydrochloric
acid. Patients who abuse laxatives may
have a hyperchloremic metabolic aci-
dosis related to bicarbonate wasting.
Dilutional hyponatremia can be seen in
patients who “water load” instead of
eating or to misrepresent their weight
at outpatient visits. Hypomagnesemia
that results from inadequate intake is
associated with sudden cardiac death,
may interfere with potassium reple-
tion in patients who are hypokalemic,
and sometimes contributes to refeed-
ing syndrome.70 Edema, sometimes
significant, may be seen as a result of
hypoproteinemia, during refeeding, or
in association with laxative abuse.70

Endocrine dysfunction is common and
includes hypothyroidism, hypercorti-
solism, and disturbances of the HPA
axis, which result in hypogonadotropic
hypogonadism, luteal phase abnor-
malities, and anovulation. Euthyroid-
sick syndrome (low free thyroxine,
normal thyrotropin) is the most com-
mon thyroid abnormality and is re-
versible with refeeding. Supplemental
thyroid hormone is not indicated. Acti-
vation of the HPA axis has been clearly
demonstrated. In addition to its delete-
rious effects on growth, thyroid func-
tion, and the reproductive system, HPA

hyperactivity also contributes to the
appetite suppression and physical
overactivity that characterize eating
disorders.79 Hypothalamic suppres-
sion causing amenorrhea is attribut-
able not only to weight loss but also
to physical overactivity, emotional
stress, and the metabolic changes
associated with acute energy defi-
cits70,75; it sometimes precedes
weight loss.70 Hypothalamic secre-
tion of gonadotropins reverts to a
prepubertal pattern that reverses
with refeeding.70 Amenorrhea is an
important marker for increased risk
of low bone mineral density and os-
teoporosis (discussed in a later
paragraph),80–83 and an intriguing re-
cent report suggested that amenor-
rhea is also associated with the cogni-
tive impairments seen with AN.84

Common skin changes include lanugo,
dry scaly skin, and yellow discolora-
tion related to carotenemia. Acrocya-
nosis can be seen when perfusion is
poor. Hair and nail changes are often
seen as well, and angular stomatitis
may be related to either vomiting or
vitamin deficiencies.70

Growth retardation, short stature, and
pubertal delay may all be seen in pre-
pubertal and peripubertal children
and adolescents with eating disor-
ders.75,85 Many endocrine abnormali-
ties contribute to this growth failure;
abnormal thyroid function, abnormal
adrenal function, low levels of sex ste-
roids, and uncoupling of growth hor-
mone from insulin-like growth factor 1
(IGF-1) have all been implicated.72

Catch-up growth has been inconsis-
tently reported in the literature;
younger patients may have greater
and more permanent effects on
growth.72,86

Low bone mineral density is a frequent
complication of eating disorders in
both male and female patients. It is
worrisome not only because of the in-
creased risk of pathologic fractures
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but also because of its potential to be
irreversible and compromise skeletal
health across the entire life span. The
pathophysiology of abnormal bone
mineralization in the eating disorders
is likely to be multifactorial; proposed
mechanisms include deficiencies of
gonadal steroids (estrogen and/or tes-
tosterone), deficiencies of calcium and
vitamin D, reduction in lean muscle
mass and its mechanical effects on
bone, and excesses of endogenous glu-
cocorticoids related to hyperactivity of
the HPA axis. The reversibility of skele-
tal changes is unclear and probably
varies on the basis of disease severity,
the timing of illness and recovery, and
perhaps genetic factors. Because ado-
lescence is a critical period for bone
mineralization, younger patients with
AN are at higher risk of skeletal
changes than are older patients. Treat-
ment strategies, such as supplemental
estrogen, bisphosphonates, calcium,
and vitamin D replacement, have not
been shown to be consistently effec-
tive, are not a substitute for nutritional
recovery, and are not recommended
for routine use.72,87,88

Volume deficits in both gray and white
matter of the brain and associated in-
creases in the cerebrospinal fluid
space occur with weight loss in AN and
are proportional to weight loss. Brain
changes may be associated with ele-
vated cortisol concentrations related
to HPA-axis dysfunction, analogous to
changes now being reported in other
psychiatric disorders such as post-
traumatic stress disorder.89 Cognitive
impairment has been demonstrated
across the wide range of neuropsycho-
logical domains but does not seem to
be directly proportional to structural
brain changes.84 Functional imaging
studies of the brain show decreases in
both global and localized brain activity,
but it is unknown whether these de-
creases precede or are a consequence
of weight loss or whether they are re-

versible.90 Normalization of white
matter occurs with refeeding; how-
ever, gray matter changes seem to
persist despite weight recovery.84,89

TREATMENT CONTINUUM FOR
CHILDREN AND ADOLESCENTS WITH
EATING DISORDERS

Most adolescent patients with eating
disorders will be treated in outpatient
settings. Pediatricians play an impor-
tant role in the management of
these patients, assessing treatment
progress, screening for and managing
medical complications, and coordinat-
ing care with nutrition and mental
health colleagues. Some pediatricians
in primary care practice will feel com-
fortable in coordinating care; others
will choose to refer some or all pa-
tients with eating disorders to those
with special expertise. Depending on
the availability of local resources,
these providersmay be a specialty eat-
ing disorders program, an adolescent
medicine specialist, a psychiatrist, or
another mental health provider.32,91

Collaborative Outpatient Care

Most children and adolescents with
eating disorders will bemanaged in an
outpatient setting by a multidisci-
plinary team coordinated by a pediatri-
cian or medical subspecialist with ex-
pertise in the care of children and
adolescents with eating disorders. Pe-
diatricians generally work with nurs-
ing, nutrition, and mental health col-
leagues in provision of the medical,
nutrition, and mental health care re-
quired by these patients.

It is generally accepted that medical
stabilization and nutritional rehabilita-
tion are the most important determi-
nants of short-term outcomes and are
essential for correcting cognitive defi-
cits to allow for effective mental health
interventions. Components of nutri-
tional rehabilitation required in the
management of patients with eating

disorders have been presented in sev-
eral reviews.32,33,92–95 In the United
States, oral refeeding is clearly the
preferred modality for nutritional re-
habilitation. However, for patients who
are unwilling or unable to eat, supple-
ments or nasogastric feeding may be
life-saving.

Meals and snacks generally are rein-
troduced or improved in a stepwise
manner for those with AN, which leads,
in most cases, to an eventual intake of
2000 to 3000 kcal (or more) per day
and a weight gain of 0.25 to 1 kg per
week. Smaller, more frequent meals;
increasing the caloric density of foods;
and substituting nutrient fluids (eg,
fruit juice) for water can sometimes
help patients overcome the postpran-
dial fullness and psychological barri-
ers associated with the substantial
increase in caloric intake that is re-
quired. Patients with abdominal com-
plaints from acquired nutritionallyme-
diated lactase deficiency may benefit
from supplemental lactase. Meals are
changed to ensure ingestion of 2 to 3
servings of protein per day. Daily fat
intake should be slowly shifted toward
a goal of 30 to 50 g per day. The stereo-
typical and obsessional eating habits
favored by many patients with eating
disorders and the observation that
similar levels of weight loss and mal-
nutrition can lead to dramatically dif-
ferent medical consequences suggest
that deficiencies of specific micronu-
trients may share responsibility with
protein-calorie malnutrition for the
medical consequences in eating disor-
ders.70 Food variety should be encour-
aged, and a multivitamin should be
recommended. Behavioral interven-
tions are often required to encourage
reluctant (and often resistant) pa-
tients to meet necessary caloric intake
and weight-gain goals.96–99

Ranges for treatment goal weight
should be individualized and based on
age, height, pubertal stage, premorbid

1246 FROM THE AMERICAN ACADEMY OF PEDIATRICS



weight, and previous growth trajec-
tory. Furthermore, for growing chil-
dren or adolescents, the goal weight
range should be reevaluated at regu-
lar intervals (eg, every 3 to 6 months)
on the basis of changing age and
height. In postmenarcheal girls, re-
sumption of menses provides an ob-
jective measure of biological health100;
in 1 recent study, resumption of men-
ses occurred at a mean BMI percentile
of 27; 75% of the girls resumed men-
struating once they had achieved and
sustained approximately the 40th per-
centile for BMI.101 Resumption of men-
ses can also be used to refine the treat-
ment goal weight.

Family-Based (“Maudsley”)
Therapy

Over the past decade, specialized eat-
ing disorder–focused family-based in-
terventions, based on work originally
performed at the Maudsley Hospital in
London, have gained attention in the
treatment of adolescent AN because of
promising short-term and long-term
outcomes. Although the etiologic un-
derpinnings of this treatment ap-
proach have lostmuch of their support
over time (ie, it is no longer believed
that eating disorders are caused
mainly by family dysfunction), family-
based interventions, nevertheless, re-
main an effective and evidence-based
treatment strategy for adolescent AN
in both open trials and randomized
controlled studies.102–105 Family-based
interventions are typically described
as having 3 phases. In the first phase,
parents, supported by the therapist,
take responsibility to make certain
that their adolescent is eating ade-
quately and limiting other pathologic
weight-control behaviors. In the sec-
ond phase, substantial weight recov-
ery has already occurred, and the ad-
olescent is helped to gradually resume
responsibility for his or her own eat-
ing. In the final phase of treatment,
weight has been restored, and the

therapy shifts to address the more
general issues of adolescent develop-
ment and how they may have been de-
railed by the eating disorder.102 A man-
ual for providers106 and a family-
support manual107 are now available.
Unfortunately, family-based treatment
by experienced providers is not avail-
able in all communities. Nevertheless,
the essential principles of family-
based treatment can still be encour-
aged by community providers in their
work with patients and families.105

Family-based treatment may not be
suitable for all patients; caution has
been advised for families in which
there is parental psychopathology or
hostility toward the affected child, for
older patients, or for patients who are
the most medically compromised.102,104

Additional randomized controlled
studies of family-based treatment, in-
cluding studies of long-term out-
comes, are still needed. Family-based
approaches are now being evaluated
for the treatment of BN as well.108

Treatment of BN in adolescents has
been poorly studied, and there is little
evidence to guide treatment recom-
mendations. For adults, BN-focused
cognitive behavioral therapy is the
treatment of choice. Pharmacotherapy
(see “Pharmacotherapy”) has been
helpful as well.

Day-Treatment Programs

Day-treatment programs (day hospi-
talization, partial hospitalization) have
been developed to provide an interme-
diate level of care for patients with eat-
ing disorders who require more than
outpatient care but less than 24-hour
hospitalization.109–112 These programs
have been used in an attempt to pre-
vent the need for hospitalization; in
some cases, they are used as a “step-
down” from inpatient to outpatient
care. Day-treatment programs are
less costly and more accessible than
traditional hospitalization. In addition,

they allow for more family and social
support and for recovery to occur in a
more naturalistic environment that
may be more generalizable.109 Day
treatment typically involves 8 to 10
hours of care (including meals, ther-
apy, groups, and other activities) by a
multidisciplinary staff 5 days/week.
Evaluation of day-treatment programs
has been characterized by small sam-
ples and the difficulty in undertaking
randomized controlled trials.113 Still,
short-term outcomes have generally
been reported to be good.110,113,114 A re-
cent study that used a range of out-
come measures, including BMI and
measurement of binge-purge behav-
ior, demonstrated day treatment to be
highly effective in the treatment of
both restrictive and binge-purge AN
and BN. Furthermore, these results
were sustained or improved over 18
months of follow-up.113

Hospital-Based Treatment

Hospital-based treatment for eating
disorders is less common when inten-
sive outpatient or day-treatment pro-
grams are available. Hospitalization is
muchmore frequently required for ad-
olescent patients with AN than for pa-
tients with BN. Criteria for hospitaliza-
tion of children and adolescents with
eating disorders have been enumer-
ated by the Society for AdolescentMed-
icine and are listed in Table 7.32 Similar
criteria are endorsed in the American
Psychiatric Association’s practice
guideline for the treatment of patients
with eating disorders33 and by other
organizations.115 These criteria ac-
knowledge that hospitalization may be
required because ofmedical or psychi-
atric needs or when there is failure of
outpatient treatment to achieve medi-
cal, nutritional, or psychiatric goals.
Unfortunately, many third-party pay-
ers in the United States do not adhere
to these criteria and make it difficult
for some children and adolescents
with eating disorders to receive the
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recommended level of care.116,117 Chil-
dren and adolescents have the best
prognosis if their disease is treated
rapidly and aggressively (an approach
that may not be as effective for adults
with a more long-term, protracted
course).91 Hospitalization, when indi-
cated, allows for medical stabilization,
adequate weight gain, and establish-
ment of safe and healthy eating habits
and improves the prognosis for chil-
dren and adolescents. Discharge of
hospitalized patients too soon often re-
sults in medical complications, a
worse clinical course, and readmis-
sion. In 1 study, patients with AN who
were discharged while still under-
weight had a 50% readmission rate
compared with a rate of less than 10%
for patients who had reached at least
90% of their recommended average
body weight before discharge.118

The pediatrician involved in the treat-
ment of hospitalized patients must be
prepared to provide nutrition via a na-
sogastric tube or even intravenously
when necessary. In hospitalized male
adolescents, supplemental nighttime

nasogastric feedings have been shown
to significantly increase both weight
gain and improvement in BMI com-
pared with oral refeeding alone.119

Refeeding syndrome may occur in se-
verely malnourished patients, particu-
larly in the setting of aggressive
nutritional rehabilitation. Refeeding
syndrome refers to a constellation of
metabolic, cardiovascular, neurologic,
and hematologic complications pri-
marily related to shifts of phosphate
from extracellular to intracellular
spaces in the setting of total body
phosphorus depletion. The syndrome
is most common in hospitalized pa-
tients during the first week of hospital-
ization and patients who are receiving
supplemental enteral or parenteral nu-
trition. Cautious refeeding, careful mon-
itoringof serumelectrolyte,magnesium,
phosphorus, and glucose levels, and a
low threshold for phosphorus supple-
mentation prevent the development of
refeeding syndrome.71,72,120–123 Refeeding
syndrome is unusual after the first 2
weeks of nutritional rehabilitation or
in patients being treated in the outpa-
tient setting.

Pharmacotherapy

Nomedications have been approved by
the US Food and Drug Administration
for the treatment of AN.124 Pharmaco-
therapy is sometimes prescribed but
is typically targeted at comorbid
symptoms of depression and anxiety.
Selective serotonin-reuptake inhibi-
tors (SSRIs) are most often used but
may not be effective in severely mal-
nourished patients. There is also lim-
ited evidence for the use of SSRIs for
relapse prevention in AN.125 In recent
case reports and open-label trials,
atypical neuroleptic agents, predomi-
nantly olanzapine (Zyprexa), have been
noted to improve both weight gain and
dysfunctional thinking in patients with
AN.126 A recently completed random-
ized, double-blind, placebo-controlled

trial in adults showed a significant in-
crease in weight gain in those who
were taking olanzapine and a concom-
itant decrease in obsessive symptoms,
although the effect size was modest.127

Further evaluation of the effectiveness
of these agents is underway, and cau-
tion is warranted because of the risk
of developing insulin resistance and
metabolic syndrome.

In contrast to AN, several pharmaco-
logic agents have been demonstrated
to be effective for the treatment of BN.
Although only fluoxetine has been
approved by the Food and Drug Admin-
istration, other SSRIs, serotonin/
norepinephrine-reuptake inhibitors (eg,
venlafaxine), and tricyclic antidepres-
sants have also been shown to decrease
binge-eating and purging in BN.124,128

Topiramate has been shown to signifi-
cantly decreasebinge-eatingandmaybe
an option for patients who do not re-
spond to or are not able to tolerate SS-
RIs.129 Other drugs, including naltrexone
and ondansetron (Zofran), are being
used with some success in BN, although
dataare lacking to recommend their use
more broadly.130

Hormonal supplementation, although
capable of restoring menstruation,
has not been shown to reliably im-
prove bone mineral density and is not
a substitute for nutritional rehabilita-
tion and restoration of positive energy
balance.

PROGNOSIS

The prognosis of eating disorders in
adolescents has varied widely in the
literature, and outcomes have de-
pended on methodology, definitions of
recovery, and duration of follow-up in
the studies reported.131 Adolescent
outcomes are significantly better than
the outcomes reported in adults. Lon-
gitudinal reports reflect a more opti-
mistic and less hopeless outcome; fol-
lowed over time, the majority of
patients fully recover, and an even

TABLE 7 Criteria for Hospital Admission for
Children, Adolescents, and Young
Adults With Eating Disorders32

AN
�75% ideal body weight or ongoing weight
loss despite intensive management
Refusal to eat
Body fat� 10%
Heart rate� 50 beats per min daytime;�45
beats per min nighttime
Systolic pressure� 90 mm Hg
Orthostatic changes in pulse (�20 beats per
min) or blood pressure (�10 mm Hg)
Temperature� 96°F
Arrhythmia
BN
Syncope
Serum potassium concentration� 3.2 mmol/L
Serum chloride concentration� 88 mmol/L
Esophageal tears
Cardiac arrhythmias including prolonged QTc
Hypothermia
Suicide risk
Intractable vomiting
Hematemesis
Failure to respond to outpatient treatment
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larger proportion have a behavioral
cure (normal eating, normal weight,
and resumption of menses). However,
these results accrue only after more
than 10 years of follow-up; therefore,
patients, their families, and clinicians
must be prepared to remain engaged
in what may sometimes be a pro-
tracted treatment process.132–134

Strober et al132 conducted an impor-
tant study in which 95 people who had
been hospitalized for AN as adoles-
cents were followed for 10 to 15 years.
By the end of follow-up, 86.3% had
achieved partial or complete recovery,
and there were no deaths. However,
the median time to partial recovery
was 57.4 months, and the median time
to full recovery (met by �75% of the
study population) was 79.1 months. A
study from Germany produced similar
findings; at 10-year follow-up, 69% of
the patients (including 7 boys) had
achieved full recovery, and there were
no deaths. Again, however, the course
was protracted and the authors
pointed out a high rate of residual psy-
chiatric disorders even after full re-
covery from AN.135

Patients with an earlier age of onset
seem to have a better prognosis.85,134

Other characteristics associated with
a better prognosis include shorter du-
ration of symptoms and a better
parent-child relationship. Purging be-
havior, physical hyperactivity, more
significant weight loss, and disease
chronicity are all associated with a
less favorable prognosis.134 Even after
recovery, therearehighratesof residual
psychiatric illness—predominantly de-
pression and anxiety—that per-
sist.133,136,137 A meta-analysis of 119 AN
outcome studies showed little im-
provement in the success of treatment
over the 5 decades reviewed.133

Mortality rates for adolescents with
both AN and BN are lower than those
that have historically been report-
ed.133,134 In a recent meta-analysis, the

mortality rate among adolescents with
AN was reported to be 1.8% compared
with a mortality rate of 5.9% when
adults and adolescents were consid-
ered together.134 Mortality, when it
does occur, is most often attributable
to the complications of starvation or to
suicide.66

PEDIATRICIANS’ ROLE IN
PREVENTION AND ADVOCACY

Efforts to prevent eating disorders can
take place both in practice and com-
munity settings, such as schools. Pri-
mary care pediatricians can help fam-
ilies and children learn to apply the
principles of proper nutrition and
physical activity and to avoid an un-
healthy emphasis on weight and diet-
ing.138 In addition, pediatricians can
screen to detect the early onset of
disordered eating and be careful to
avoid seemingly innocuous statements
(such as “you could stand to lose a lit-
tle weight”) that are sometimes re-
ported by patients to have triggered
the onset of their eating disorder. At
the community level, there is general
agreement that changes in the cultural
approaches to weight, dieting, and
body image will be required to de-
crease the growing numbers of chil-
dren and adolescents at risk of devel-
oping eating disorders. This cultural
shift is made more challenging by the
increasing prevalence of obesity and
the competing responsibility to ad-
dress its health risks as well.15

A variety of successful programs for
preventing eating pathology have been
developed for various settings.139 The
largest effect sizes were seen in pro-
grams targeted at high-risk popula-
tions, in programs that were interac-
tive rather than didactic, and in
programs aimed at older adolescents.
Content varied even in the most suc-
cessful programs, which suggests that
a variety of approaches may be effec-
tive. Multisession programs were more

effective than single-session pro-
grams,140 and there has even been some
concern that single-session programs
may be counterproductive.141–146 An im-
portant question currently being
asked is whether we can work simul-
taneously toward the prevention of
eating disorders and obesity.15

Reimbursement issues continue to
limit the access of many patients with
eating disorders to appropriate ser-
vices. Availability of mental health ser-
vices, lack of mental health parity, and
service “carve-outs” all have been bar-
riers to patients and families who seek
clinically necessary treatment and
seem to be disproportionately prob-
lematic for patients with eating disor-
ders. Despite evidence of its effective-
ness, family-based treatment is not
available in many communities.
Through advocacy, pediatricians can
help support health care reform ef-
forts that will ensure that children and
adolescents with eating disorders are
able to receive necessary care.

GUIDANCE FOR PEDIATRICIANS

1. Pediatricians need to be knowl-
edgeable about the risk factors
and early signs and symptoms
of disordered eating and eating
disorders.

2. When counseling families on prevent-
ing obesity, pediatricians should fo-
cus on healthy eating and building
self-esteem while still addressing
weight concerns. Care needs to be
taken not to inadvertently enable ex-
cessive dieting, compulsive exercise,
or other potentially unhealthyweight-
management strategies.

3. Pediatricians should be encour-
aged to calculate and plot weight,
height, and BMI by using age- and
gender-appropriate charts and as-
sessmenstrual status in girls at an-
nual health supervision visits.

4. Pediatricians should screen pa-
tients for disordered eating
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and related behaviors and be
prepared to intervene when
necessary.

5. Pediatricians should monitor or
refer patients with eating disor-
ders for medical and nutritional
complications.

6. Pediatricians need to be familiar
with treatment resources in their
communities so that they can coor-
dinate or facilitate multidisci-
plinary care.

7. Pediatricians can play a role in pri-
mary prevention during office visits
and through school-based and com-
munity interventions with a focus

on education, early screening, and
advocacy.

8. Pediatricians are encouraged to ad-
vocate for legislation and policy
changes that ensure appropriate
services for patients with eating
disorders, including medical care,
nutritional intervention, mental
health treatment, and care coordi-
nation, in settings that are appro-
priate for the severity of the illness.
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An Algorithm for Developmental
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ABSTRACT
Early identification of developmental disorders is critical to the well-being of
children and their families. It is an integral function of the primary care medical
home and an appropriate responsibility of all pediatric health care professionals.
This statement provides an algorithm as a strategy to support health care profes-
sionals in developing a pattern and practice for addressing developmental concerns
in children from birth through 3 years of age. The authors recommend that
developmental surveillance be incorporated at every well-child preventive care
visit. Any concerns raised during surveillance should be promptly addressed with
standardized developmental screening tests. In addition, screening tests should be
administered regularly at the 9-, 18-, and 30-month visits. (Because the 30-month
visit is not yet a part of the preventive care system and is often not reimbursable
by third-party payers at this time, developmental screening can be performed at 24
months of age. In addition, because the frequency of regular pediatric visits
decreases after 24 months of age, a pediatrician who expects that his or her
patients will have difficulty attending a 30-month visit should conduct screening
during the 24-month visit.) The early identification of developmental problems
should lead to further developmental and medical evaluation, diagnosis, and
treatment, including early developmental intervention. Children diagnosed with
developmental disorders should be identified as children with special health care
needs, and chronic-condition management should be initiated. Identification of a
developmental disorder and its underlying etiology may also drive a range of
treatment planning, from medical treatment of the child to family planning for his
or her parents.

INTRODUCTION
Early identification of developmental disorders is critical to the well-being of
children and their families. It is an integral function of the primary care medical
home1 and an appropriate responsibility of all pediatric health care professionals.
Delayed or disordered development can be caused by specific medical conditions
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and may indicate an increased risk of other medical
complications. Delayed or disordered development may
also indicate an increased risk of behavior disorders or
associated developmental disorders. Early identification
should lead to further evaluation, diagnosis, and treat-
ment. Early intervention is available for a wide range of
developmental disorders; their prompt identification can
spur specific and appropriate therapeutic interventions.
Identification of a developmental disorder and its under-
lying etiology may also affect a range of treatment plan-
ning, from medical treatment of the child to family plan-
ning for his or her parents.

Current detection rates of developmental disorders
are lower than their actual prevalence, which suggests
that the challenges to early identification of children
with developmental disorders have not been over-
come.2–4 A recent survey of American Academy of
Pediatrics (AAP) members revealed that despite publica-
tion of the 2001 policy statement “Developmental
Surveillance and Screening of Infants and Young Chil-
dren”5 and national efforts to improve developmental
screening in the primary care setting, few pediatricians
use effective means to screen their patients for de-
velopmental problems.2 This 2006 statement replaces
the 2001 policy statement and provides an algorithm
as a strategy to support health care professionals in de-
veloping a pattern and practice of attention to develop-
ment that can and should continue well beyond 3 years
of age.

We recommend that developmental surveillance, as
described later, be incorporated at every well-child
visit. Any concerns raised during surveillance should
be promptly addressed. In addition, standardized de-
velopmental screening tests should be administered
regularly at the 9-, 18-, and 30-month* visits. Pediatric
health care professionals may also find it useful to
conduct school-readiness screening before the child’s
attendance at preschool or kindergarten. These recom-
mendations represent our consensus; further research to
evaluate the effectiveness of the proposed approach
and available screening tools is encouraged. Separate
recommendations aimed at the screening of children for
behavioral and emotional disorders are also under con-
sideration by the AAP and are not included in this doc-
ument.

The detection of developmental disorders is an in-
tegral component of well-child care. Title V of the
Social Security Act (42 USC Chapter 7, Subchapter V
§§701-710 [1989]) and the Individuals With Disabilities
Education Improvement Act (IDEA) of 2004 (Pub L No.
108-446) reaffirm the mandate for child health pro-

fessionals to provide early identification of, and inter-
vention for, children with developmental disabilities
through community-based collaborative systems. The
medical home is the ideal setting for developmental
surveillance and screening of children and adolescents.
Parents expect their medical home, as the site of their
child’s continuous and comprehensive care, to be inter-
ested in children’s development throughout childhood
and adolescence, to competently identify developmental
strengths and weaknesses, and to be knowledgeable of
available community resources to facilitate referrals
when needed.

Developmental screening is included in the AAP
“Recommendations for Preventive Pediatric Health
Care”6 or “periodicity schedule” and is further recom-
mended by the 2 current AAP compilations of well-child
care guidelines: Bright Futures7 and Guidelines for Health
Supervision III.8 In collaboration with other experts in
child health care, the AAP is currently revising Bright
Futures: Guidelines for Health Supervision of Infants, Chil-
dren, and Adolescents. It is hoped that the third edition of
Bright Futures being developed by the AAP and the re-
vised periodicity schedule will be consistent with the
recommendations of this document.

Note Regarding Language
Within the context of this document, clear distinctions
have been drawn among (1) surveillance, the process of
recognizing children who may be at risk of developmen-
tal delays, (2) screening, the use of standardized tools to
identify and refine that recognized risk, and (3) evalua-
tion, a complex process aimed at identifying specific
developmental disorders that are affecting a child. These
definitions build on existing definitions.9 In a further
effort to ensure clarity throughout the document, we
have purposefully avoided the term “assessment.” Al-
though the Individuals With Disabilities Education Im-
provement Act of 2004—and others—use “assessment”
as a synonym for “evaluation,” this usage is not univer-
sally shared.

“Developmental delay” is used in this statement for
the condition in which a child is not developing and/or
achieving skills according to the expected time frame.
The terms “delayed development,” “disordered develop-
ment,” and “developmental abnormality” are used syn-
onymously. “Developmental disorder” and “develop-
mental disability” refer to a childhood mental or physical
impairment or combination of mental and physical im-
pairments that result in substantial functional limitations
in major life activities.10

THE ALGORITHM†

1. Pediatric Patient at Preventive Care Visit
Developmental concerns should be included as one of
several health topics addressed at each pediatric pre-

*Because the 30-month visit is not yet a part of the preventive care system and is often not
reimbursable by third-party payers at this time, developmental screening can be performed at
24 months of age. In addition, because the frequency of regular pediatric visits decreases after
24months of age, a pediatricianwho expects that his or her patients will have difficulty attend-
ing a 30-month visit should conduct screening during the 24-month visit. †Numbers and headings refer to steps in the algorithm (Fig 1).
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ventive care visit throughout the first 5 years of life
(see Fig 1).6 Many children are born with risk factors
that predispose them to delayed development and de-
velopmental disorders; other children will show delayed
or disordered development in early childhood, which if
undetected and untreated, can contribute to early school
failure and attendant social and emotional problems.
Some children will have delayed development attribut-
able to a specific medical condition for which medical
treatments may be indicated. Early therapeutic interven-
tion may be available for a wide range of developmental
disorders.

2. Perform Surveillance
Developmental surveillance is a flexible, longitudinal,
continuous, and cumulative process whereby knowl-

edgeable health care professionals identify children who
may have developmental problems. Surveillance can be
useful for determining appropriate referrals, providing
patient education and family-centered care in support of
healthy development, and monitoring the effects of de-
velopmental health promotion through early interven-
tion and therapy.

A great breadth and depth of information is consid-
ered in comprehensive developmental surveillance; it is
important to note, however, that much of this informa-
tion (eg, static risk factors such as low birth weight,
results of previous screenings) will accumulate within
the child’s health record, where it can be reviewed and
flagged as necessary before the visit.

There are 5 components of developmental surveil-

FIGURE 1
Developmental surveillance and screening algorithmwithin a pediatric preventive care visit. a Because the 30-month visit is not yet a part of the preventive care system and is often not
reimbursable by third-party payers at this time, developmental screening can be performed at 24 months of age.
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lance: eliciting and attending to the parents’ concerns
about their child’s development; documenting and
maintaining a developmental history; making accurate
observations of the child; identifying risk and protective
factors; and maintaining an accurate record of docu-
menting the process and findings.

Eliciting and Attending to the Parents’ Concerns
Parents and child health professionals have valuable
observation skills, and they share the goal of ensuring
optimal health and developmental outcome for the
child. In the optimal situation, the child health profes-
sional elicits parental observations, experiences, and
concerns and recognizes that parental concerns mandate

serious attention. The literature suggests that posing
simple questions to parents related to concerns about
the child’s development, learning, or behavior can elicit
quality information.11–13 Health care professionals might
ask, for example, “Do you have any concerns about your
child’s development? Behavior? Learning?” Asking par-
ents specifically about their child’s behavior can yield
valuable information regarding development, because
parents do not necessarily differentiate between behav-
ior and development, and developmental delays often
manifest through behavior. The absence of parental con-
cern does not preclude the possibility of serious devel-
opmental delays.14 The health care professional must
attend to all aspects of developmental surveillance.
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Maintaining a Developmental History
“What changes have you seen in your child’s develop-
ment since our last visit?” A developmental history,
updated through this or similar questions, should be a
component of any history taken during a well-child visit
and can assist a child health professional in identifying
developmental abnormalities that warrant further inves-
tigation. Age-specific queries, such as asking whether
the child is walking or pointing, are also valuable.

In addition to attending to delayed development—
whereby children acquire skills more slowly than their
peers—child health professionals should give equal con-
sideration to other developmental abnormalities.15 Devi-
ations in development, whereby children develop skills
out of the usual sequence, are recognized in disorders
such as cerebral palsy and autism. Dissociation—differ-
ing rates of development in different developmental
spheres—commonly occurs with developmental disor-
ders. Children with mental retardation or autistic spec-
trum disorders, for example, commonly display normal
motor skills and delayed language development. Con-
versely, children with cerebral palsy of the spastic diple-
gic type often display delayed motor skills with normal
language function. Regression, the loss of developmental
skills, is a very serious developmental problem sugges-
tive of an active, ongoing neurologic problem.

Making Accurate and Informed Observations of the Child
As trained and experienced professionals, pediatricians
and other child health professionals have the expertise
and comparative knowledge to identify developmental
concerns. A careful physical and developmental exami-
nation within the context of the preventive care visit is
integral to developmental surveillance.16 Limited evi-
dence suggests that observation of the parent-child in-
teraction may aid in identifying children with delayed
development.17

Identifying the Presence of Risk and Protective Factors
A risk assessment is an important part of developmental
surveillance. Environmental, genetic, biological,16,18 so-
cial, and demographic factors19 can increase a child’s risk
for delays in development. Multiple risk factors can am-
plify each other.20,21 Children with established risk fac-
tors may be referred directly for developmental evalua-
tion or may require developmental surveillance at more
frequent intervals than children without risk factors.

Child health professionals should identify protective
factors as well as risk factors in children’s lives. Strong
connections within a loving, supportive family, along
with opportunities to interact with other children and
grow in independence in an environment with appro-
priate structure, are important assets in a child’s life.
These factors, associated with resiliency in older chil-
dren, are important components in each family’s story.22

Documenting the Process and Findings
Medical charts, in paper or electronic form, should
document all surveillance and screening activities
during preventive care visits. In addition, specific actions
taken or planned, such as scheduling an earlier follow-
up visit, scheduling a visit to discuss developmental con-
cerns more fully, or referrals to medical specialists or
early childhood programs and specialists, should also be
noted. A paper medical chart might contain a “develop-
mental growth chart” on which the results of develop-
mental surveillance and formal screens are recorded in
relationship to the child’s age and the dates at the time
the findings were obtained. An electronic chart, on the
other hand, may allow for the development of a form on
which developmental findings and plans are recorded
and from which prompts for further action may occur
automatically. Recent technologies that automate devel-
opmental risk assessments within the waiting room
through computer-interpreted paper forms or informa-
tion kiosks are also increasingly commonplace. We en-
courage continued development and scientific evalua-
tion of these technologies given their potential to
facilitate the process of developmental surveillance and
screening.

3. Does Surveillance Demonstrate Risk?
The concerns of both parents and child health profes-
sionals should be included in determining whether sur-
veillance suggests that the child may be at risk of de-
velopmental problems. If parents or the child health
professional express concern about the child’s develop-
ment, a developmental screening to address the concern
specifically should be conducted. This screening may
require a separate visit; if so, the visit should be held as
soon as possible.

Reassurance has a role in the clinical encounter but
varies depending on the progress and outcome of devel-
opmental surveillance. Reassurance should be rooted in
and reference the findings of developmental surveil-
lance. If, for example, developmental surveillance indi-
cates that the child is at low risk of a developmental
disorder, reassurance can be offered with caution and a
planned outcome. Specific, simple, age-specific develop-
mental goals can be identified, and parents can be en-
couraged to schedule recheck appointments if the child
is not attaining those goals. In reassuring the parents, the
pediatrician should emphasize the importance of contin-
ual surveillance and screening.

4. Is This a 9-, 18-, or 30-Month* Visit?
All children, most of whom will not have identifiable
risks or whose development appears to be proceeding
typically, should receive periodic developmental screen-
ing using a standardized test. In the absence of estab-
lished risk factors or parental or provider concerns, a
general developmental screen is recommended at the 9-,
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18-, and 30-month* visits. Consideration of a number of
factors, including the time available to focus on devel-
opmental concerns during a routine pediatric visit, led to
these recommended ages.

● Nine months of age: At 9 months of age, many issues
involving motor skills development can be reliably
identified. A 9-month screening provides an addi-
tional opportunity to attend to the child’s visual and
hearing abilities. Early communication skills may be
emerging—evidence suggests symptoms of autism,
such as lack of eye contact, orienting to name being
called, or pointing, may be recognizable in the first
year of life.23,24 Early intervention to address specific
developmental disorders is available to infants from
birth and should be accessed to address any delays
detected at 9 months.25 At-risk 9-month-old infants
should also be referred to early intervention programs
if not previously referred. The 9-month preventive
care visit also provides a good opportunity for the
child health professional to educate parents about de-
velopmental screening and to encourage parents to
pay special attention to communication and language
skills. Social and nonverbal communication, including
vocalizations and gestures, are important aspects of
emerging communication that can be assessed at 9
months. Because of the rapid development of motor,
language, and cognitive skills, parents should be en-
couraged to express any concerns they have about
their child’s progress rather than waiting until the
18-month visit. The AAP brochure Is Your One-Year
Old Communicating With You?26 might be distributed at
the 9-month visit to educate parents about communi-
cation and target any concerns they have. (If practices
have eliminated the 9-month visit, this screening
should be performed at the 12-month visit.)

● Eighteen months of age: Delays in communication
and language development are often evident by 18
months of age. Mild motor delays that were undetec-
ted at the 9-month screening may be more apparent at
18 months of age. Medical interventions for motor
disorders have been shown to be effective in children
at 18 months of age, and effective early intervention
for delayed language development is also available.27

In addition to a general developmental screening tool,
an autism-specific tool should be administered to all
children at the 18-month visit.28 Symptoms of autism
are often present at this age, and effective early inter-
vention strategies are available.29

● Thirty months* of age: By 30 months of age, most
motor, language, and cognitive delays may be identi-
fied with screening instruments, leading to evaluation
of and intervention for those children with delayed
development. A 30-month visit focusing on child de-
velopment and developmental screening would allow

the health care provider to devote special attention to
this area. Therefore, addition of this preventive care
visit to the periodicity schedule is being considered by
Bright Futures.

When child health professionals use only clinical impres-
sions rather than formal screening, estimates of chil-
dren’s developmental status are much less accurate.30

Including developmental screening tools at targeted de-
velopmental ages is intended to enhance the precision of
the developmental surveillance process. These recom-
mended ages for developmental screening are suggested
only as a starting point for children who appear to be
developing normally; surveillance should continue
throughout childhood, and screenings should be con-
ducted anytime that concerns are raised by parents, child
health professionals, or others involved in the care of the
child. At the 4-year visit, a screening for school readiness
is appropriate.

5a and 5b: Administer Screening Tool
Developmental screening is the administration of a brief
standardized tool that aids the identification of children
at risk of a developmental disorder. Many screening
tools can be completed by parents and scored by non-
physician personnel; the physician interprets the screen-
ing results.

Developmental screening does not result in either a
diagnosis or treatment plan but rather identifies areas in
which a child’s development differs from same-age norms.
Developmental screening that targets the area of con-
cern is indicated whenever a problem is identified during
developmental surveillance. Because development is
dynamic in nature and surveillance and screening have
limits, periodic screening with a validated instrument
should occur so that a problem not detected by surveil-
lance or a single screening can be detected by subse-
quent screening. Repeated and regular screening is more
likely than a single screening to identify problems, espe-
cially in later-developing skills such as language. Waiting
until a young child misses a major milestone such as
walking or talking may result in late rather than early
recognition, increasing parental dissatisfaction and anx-
iety and depriving the child and family of the benefits of
early identification and intervention.

Table 1 provides a list of developmental screening tools;
a discussion of how to choose an appropriate screening tool
is included in “Implementing the Algorithm.”

6a and 6b: Are the Screening-Tool Results
Positive/Concerning?
When the results of the periodic screening tool are
normal, the child health professional can inform the
parents and continue with other aspects of the preven-
tive visit. Normal screening results provide an opportu-
nity to focus on developmental promotion. However,
when a screening tool is administered because of con-
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cerns about development, an early return visit to provide
additional developmental surveillance should be sched-
uled even if the screening-tool results do not indicate a
risk of delay.

7. Make Referrals for Developmental and Medical Evaluations
and Early Developmental Intervention/Early Childhood
Services
If screening results are concerning, the child should be
scheduled for developmental and medical evaluations.
These evaluations may occur at a different visit or series
of visits or often in a different setting by other profes-
sionals. The separate box in which these steps are placed
in the algorithm (Fig 1) is intended to represent the
possibility that these actions will occur at a different time
and location. However, they should be scheduled as
quickly as possible, and professionals should coordinate
activities and share findings.

8. Developmental and Medical Evaluations

Developmental Evaluation
When developmental surveillance or screening identifies
a child as being at high risk of a developmental disorder,
diagnostic developmental evaluation should be pursued.
This evaluation is aimed at identifying the specific de-
velopmental disorder or disorders affecting the child,
thus providing further prognostic information and al-
lowing prompt initiation of specific and appropriate
early childhood therapeutic interventions.

Children with neurodevelopmental disorders also of-
ten have other associated developmental or behavior
disorders.31–33 Identification of these disorders can lead to
further evaluation and treatment. Pediatric subspecial-
ists such as neurodevelopmental pediatricians, develop-
mental and behavioral pediatricians, child neurologists,
pediatric physiatrists, or child psychiatrists can perform
the developmental diagnostic evaluation, as can other
early childhood professionals in conjunction with the
child’s primary care provider. Such early childhood pro-
fessionals include early childhood educators, child psy-
chologists, speech-language pathologists, audiologists,
social workers, physical therapists, and occupational
therapists, ideally working with families as part of an
interdisciplinary team and with the medical home.

Medical Evaluation
In addition to the developmental evaluation, a medical
diagnostic evaluation to identify an underlying etiology
should be undertaken. This evaluation should consider
biological, environmental, and established risk factors
for delayed development.34–37 Vision screening and ob-
jective hearing evaluation; review of newborn metabolic
screening and growth charts; and an update of environ-
mental, medical, family, and social history for additional
risk factors are integral to this evaluation.

A comprehensive medical evaluation is essential

whenever a delay is confirmed. This evaluation varies
somewhat with the risk factors and findings and may
include brain imaging, electroencephalogram (EEG), ge-
netic testing, and/or metabolic testing.37

Identification of an etiology may provide parents with
a greater depth of understanding of their child’s disabil-
ity. Identifying an etiology also can affect various aspects
of treatment planning, including specific prognostic in-
formation, genetic counseling around recurrence risk
and family planning, specific medical treatments for im-
proved health and function of the child, and therapeutic
intervention programming.38 An underlying etiology
will be identified in approximately one quarter of cases
of delayed development, with higher rates (�50%) in
children with global developmental delays and motor
delays and lower rates (�5%) in children with isolated
language disorders.39

This evaluation can be performed by a trained and
skilled pediatrician; a pediatric subspecialist such as a
neurodevelopmental pediatrician, child neurologist, or
developmental/behavioral pediatrician; or through affil-
iated medical professionals such as pediatric geneticists
or physiatrists. The primary care provider within the
medical home should develop an explicit comanage-
ment plan with the specialist(s).

Early Developmental Intervention/Early Childhood Services
Early intervention programs can be particularly valuable
when a child is first identified to be at high risk of
delayed development, because these programs often
provide evaluation services and can offer other services
to the child and family even before an evaluation is
complete.25 These services can include developmental
therapies, service coordination, social work services, as-
sistance with transportation and related costs, family
training, counseling, and home visits. The diagnosis of a
specific developmental disorder is not necessary for an
early intervention referral to be made. Child health pro-
fessionals should realize that a community-based early
intervention evaluation may not address children with
specific medical risks, and further developmental and
medical evaluation will often be necessary for children
with established delays.

Establishing an effective and efficient partnership
with early childhood professionals is an important ingre-
dient of successful care coordination for children within
the medical home. The partnership is built on shared
interest in the developmental outcomes of children and
recognition of the different skill sets of child health
professionals and educators. For additional information
regarding care coordination, see the AAP policy state-
ment “Care Coordination in the Medical Home: Integrat-
ing Health and Related Systems of Care for Children
With Special Health Care Needs.”40

Given the variety of community settings in which
health care is provided, the pediatrician may consult
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early childhood professionals who work in specialized
health care centers, university centers, early interven-
tion programs, early childhood educational programs, or
private practices. Whenever possible, communities
should coordinate resources; this is especially true in
preventing delays in care or unnecessary duplication of
service.

The child’s medical charts, whether electronic or pa-
per, should be organized to create a system that guaran-
tees continuity of care, especially when the child is re-
ferred to specialists and/or community agencies. In
addition, a means of incorporating information about a
child’s developmental status from sources outside the
medical home should be available. The child health care
chart should be designed to alert the clinician if further
attention is needed between regular periodic visits.

9. Is a Developmental Disorder Identified?
If a developmental disorder is identified, the child should
be identified as a child with special health care needs,
and chronic-condition management should be initiated
(see No. 10 below). If a developmental disorder is not
identified through medical and developmental evalua-
tion, the child should be scheduled for an early return
visit for further surveillance, as mentioned previously.
More frequent visits, with particular attention paid to
areas of concern, will allow the child to be promptly
referred for further evaluation if any additional evidence
of delayed development or a specific disorder emerges.

10. Identify as a Child With Special Health Care Needs and
Initiate Chronic-Condition Management
When a child is discovered to have a significant devel-
opmental disorder, that child becomes a child with spe-
cial health care needs even if that child does not have a
specific disease etiology identified. Such a child should
be identified by the medical home for appropriate chron-
ic-condition management and regular monitoring and
entered into the practice’s children and youth with spe-
cial health care needs registry.41 Every primary care prac-
tice should create a registry for the children in the prac-
tice who have special health care needs.

The medical home provides a triad of key primary
care services including preventive care, acute illness
management, and chronic-condition management. A
program of chronic-condition management provides
proactive care for children and youth with special health
care needs, including condition-related office visits, writ-
ten care plans, explicit comanagement with specialists,
appropriate patient education, and effective information
systems for monitoring and tracking.

Management plans should be based on a comprehen-
sive needs assessment conducted with the family. Man-
agement plans should include relevant, measurable, and
valid outcomes. These plans must be reviewed on a
regular basis and updated as necessary. The child health

professional should actively participate in all care-coor-
dination activities for children who have complex health
conditions in addition to developmental problems. De-
cisions regarding appropriate therapies and their scope
and intensity should be determined in consultation with
the child’s family, therapists, and educators (including
early intervention or school-based programs) and should
be based on knowledge of the scientific evidence for
their use.

Children with established developmental disorders
often benefit from referral to community-based family
support services such as respite care, parent-to-parent
programs, and advocacy organizations. Some children
may qualify for additional benefits such as supplemental
security income, public insurance, waiver programs, and
state programs for children and youth with special
health care needs (Title V). Parent organizations, such as
Family Voices, and condition-specific associations can
provide parents with information and support and can
also provide an opportunity for advocacy.

IMPLEMENTING THE ALGORITHM

Choosing Developmental Screening Tools
Although all developmental screening tools are designed
to identify children with potentially delayed develop-
ment, each one approaches the task in a different way.
There is no universally accepted screening tool appro-
priate for all populations and all ages. Currently avail-
able screening tools vary from broad general develop-
mental screening tools to others that focus on specific
areas of development, such as motor or communication
skills. Their psychometric properties vary widely in char-
acteristics such as their standardization, the comparison
group used for determining sensitivity and specificity,
and population risk status.

Broad screening tools should address developmental
domains including fine and gross motor skills, language
and communication, problem solving/adaptive behav-
ior, and personal-social skills. Screening tools also must
be culturally and linguistically sensitive. Many screening
tools are available, and the choice of which tool to use
depends on the population being screened, the types of
problems being screened for in that population, admin-
istration and scoring time, any administration training
time, the cost of the tool, and the possibilities for ade-
quate payment.

Screening tests should be both reliable and valid, with
good sensitivity and specificity.

● Reliability is the ability of a measure to produce con-
sistent results.

● The validity of a developmental screening test relates
to its ability to discriminate between a child at a de-
termined level of risk for delay (ie, high, moderate)
and the rest of the population (low risk).
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● Sensitivity is the accuracy of the test in identifying
delayed development.

● Specificity is the accuracy of the test in identifying
individuals who are not delayed.

If a test incorrectly identifies a child as delayed, it will
result in overreferrals. If a test incorrectly identifies a
child as normal, it results in underreferrals. For devel-
opmental screening tests, scoring systems must be de-
veloped that minimize underreferrals and overreferrals.
Trade-offs between sensitivity and specificity occur
when devising these scoring systems. Sensitivity and
specificity levels of 70% to 80% have been deemed
acceptable for developmental screening tests.42 These
values are lower than generally accepted for medical
screening tests because of the challenges inherent in
measuring child development and the absence of specific
curative and clearly effective treatments. However, com-
bining developmental surveillance and periodic screen-
ing increases the opportunity for identification of unde-
tected delays in early development. Overidentification of
children using standardized screening tools may indicate
that this group of children includes some with below-
average development and/or significant psychosocial
risk factors.43 These children may benefit from other
community programs as well as closer monitoring of
their development by their families, pediatric health pro-
fessionals, and teachers or caregivers.

Table 1 provides a list of developmental screening
tools and their psychometric testing properties. These
screening tools vary widely in their psychometric prop-
erties. This list is not exhaustive; other standardized,
published tools are available. We look forward to further
evaluation/validation of available screening instruments
as well as the continued development of new tools with
stronger properties. Child health professionals are en-
couraged to familiarize themselves with a variety of
screening tools and choose those that best fit their pop-
ulations, practice needs, and skill level.

Incorporating Surveillance and Screening in theMedical Home
A quality-improvement approach may be the most ef-
fective means of building surveillance and screening el-
ements into the process of care in a pediatric office.44

Improving developmental screening and surveillance
should be regarded as a “whole-office” endeavor and not
simply a matter of clinician continuing education or the
addition of tasks to well-child visits. Front-desk proce-
dures, such as appropriate scheduling for screening visits
and procedures for flagging children with established
risk factors, need to be explicitly designed by the office
staff. Nonphysician staff may need training in the ad-
ministration of developmental screening tools. The input
of consumers is crucial to developing an effective system
and can be accomplished by adding a parent to an office

planning team, by using parent focus groups, or by ad-
ministering parent questionnaires. Specific to develop-
mental screening could be consumer opinion about pref-
erences for completing questionnaires in the office or
before the visit, how they would like to be informed
about the results of screening, how parents of children
with identified conditions associated with developmen-
tal delay would like to have their children’s develop-
ment monitored, or feedback on parental satisfaction
with their child’s developmental screening or feedback
on the referral process.

Screening Payment
Separate Current Procedural Terminology (CPT)45 codes
(see Table 2) exist for developmental screening (96110:
developmental testing; limited) and testing (96111: de-
velopmental testing; extended). The relative values for
these codes are published in the Medicare Resource-
Based Relative Value Scale and reflect physician work,
practice expenses, and professional liability expenses.
Table 2 outlines the appropriate codes to use when bill-
ing for the processes described in the algorithm. Health
plans are encouraged to adhere to CPT guidelines and
provide coverage and payment for developmental
screening and testing.

Billing processes related to developmental screening
and surveillance should be carefully reviewed to ensure
that appropriate CPT codes are used to document screen-
ing procedures and ensure proper payment. CPT code
96110 for limited developmental testing does not in-
clude any payment for medical provider services. The
expectation is that a nonphysician will administer the
screening tool to the parent and then score their re-
sponses. The physician reviews and interprets the
screening results; the physician’s work is included in the
evaluation and management code used for the child’s
visit. Medicaid may not pay separately for developmen-
tal screening when provided as part of early and periodic
screening, diagnostic, and treatment services. If non-
Medicaid carriers are involved, the preventive care code
is used with the modifier 25 appended and 96110 listed
for each screening tool administered. The CPT code 96111,
extended developmental testing, includes medical provider
work. This code would more appropriately be used when
the medical provider observes the child performing a task
and demonstrating a specific developmental skill.

The codes in Table 2 may be applicable to the phases
of developmental surveillance, screening, and evalua-
tion described in the proposed algorithm (Fig 1).

SUMMARY
Developmental surveillance should be a component of
every preventive care visit. Standardized developmental
screening tools should be used when such surveillance
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identifies concerns about a child’s development and for
children who appear to be at low risk of a developmental
disorder at the 9-, 18-, and 30-month* visits.

When a child has a positive screening result for a
developmental problem, developmental and medical
evaluations to identify the specific developmental disor-
ders and related medical problems are warranted. In
addition, children who have positive screening results

for developmental problems should be referred to early
developmental intervention and early childhood ser-
vices and scheduled for earlier return visits to increase
developmental surveillance.

Children diagnosed with developmental disorders
should be identified as children with special health care
needs; chronic-condition management for these chil-
dren should be initiated.

TABLE 2 CPT Codes for Developmental Screening

Services/Step in Algorithm Notes CPT Code Comments

Pediatric preventive care visit All preventive care visits should include developmental
surveillance; screening is performed as needed or at
periodic intervals

99381–99394 (EPSDTa)

Developmental screening The expectation is that the screening tool will be
completed by a parent or nonphysician staff
member and reviewed by the physician

96110 Limited developmental testing, with
interpretation and report

Developmental/medical
evaluation

If performed by the physician as an outpatient office
visit

99210–99215b or 96110; or
96111 if objective
developmental testing is
performed

99214 is used for evaluations
performed by the physician that
are detailed and moderately
complex or take at least 25 min
(with over half spent counseling);
99215 is used for evaluations that
are comprehensive and highly
complex or take �40 min (with
over half spent counseling) 99244
is used for “moderate activities” of
up to 60 min; 99245 is used for
“high” activity of up to 80 min

Outpatient consultation; typically performed by a
tertiary, local out-of-office referral source or another
physician with the requisite skills in the same
practice as the referring physician; the request for
consultation must be recorded in the patient’s chart;
services/procedures and consulting physician’s
impressions must be recorded; time spent
counseling and coordinating care should be
specifically documented; these codes include
“reporting” of the consulting physician, if completed
by letter or office notes

99241–99245

If a more extensive report is developed, this code is
used; these costs may not be reimbursable

99080

Developmental disorder identified For follow-up visits with the patient and parents to
complete the consultation or to discuss the results
of the initial consultation; for rendering opinions
and addressing questions, not assuming care; once
care is assumed, established office-visit coding is used

99241–99245

Identify as a child with special
health care needs, and initiate
chronic-condition manage-
ment

Children with special health care needs are likely to
require expanded time and a higher level of medical
decision-making found in these “higher-level”
outpatient codes; these codes are appropriate for
services in the office and for outpatient facility
services for established patients; these codes may be
reported using time alone as the factor if more than
half of the reported time is spent in counseling

99211–99215 99213; 99214; 99215 (see above)

Prolonged services At any point during the algorithm when outpatient
office or consultation codes are used, prolonged
physician service codes may be reported in addition
when visits require considerably more time than
typical for the base code alone; both face-to-face
and non–face-to-face codes are available in CPT

99354 99354 for first 30–74 min of
outpatient face-to-face
prolonged services

99355 99355 for each additional 30 min
99358 99358 for first 30–74 min of non–

face-to-face prolonged services
99359 99359 for each additional 30 min

Extended developmental testing/
evaluation

Used for extended developmental testing typically
provided by the medical provider (often up to 1 h)
including the evaluation interpretation and report

96111 Reported in addition to evaluation
and management (E/M) services
provided on the same date

a EPSDT (EarlyandPeriodicScreening,Diagnosis, andTreatment) is the federalMedicaidprogramforpreventive services. Statesmay requirephysicians tousedifferentcodes to report theseservices. Ingeneral,
for non-Medicaid commercial insurers, the evaluation and management CPT codes for preventive medicine services (99381-99394) are used for the basic service (history, physical examination, and
counseling/anticipatory guidance), with separate CPT codes reported additionally for the additional screening of hearing, vision, development, laboratory services, and immunization administration.
b CPT evaluation andmanagement code levels are selected on the basis of the amount of physicianwork (history, physical examination, andmedical decision-making) and/or time used in the encounter.
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RECOMMENDATIONS

For the Medical Home

1. Perform developmental surveillance at every pre-
ventive visit throughout childhood, and ensure that
such surveillance includes eliciting and attending to
parents’ concerns, obtaining a developmental history,
making accurate and informed observations of the
child, identifying the presence of risk and protective
factors, and documenting the process and findings.

2. Administer a standardized developmental screening
tool for children who appear to be at low risk of
a developmental disorder at the 9-, 18-, and or 30-
month* visits and for those whose surveillance
yields concerns about delayed or disordered develop-
ment.

3. Schedule early return visits for children whose sur-
veillance raises concerns that are not confirmed by a
developmental screening tool.

4. Refer children about whom developmental concerns
are raised to early intervention and early-childhood
programs.

5. Coordinate developmental and medical evaluations
for children who have positive screening results for
developmental disorders.

6. Initiate a program of chronic-condition management
for any child identified with a developmental disorder.

7. Document all surveillance, screening, evaluation, and
referral activities in the child’s health chart.

8. Establish working relationships with state and local
programs, services, and resources.

9. Use a quality-improvement model to integrate sur-
veillance and screening into office procedures and to
monitor their effectiveness and outcomes.

For Policy and Advocacy

10. Provide appropriate payment for developmental
surveillance, screening, and evaluation.

11. Teach child health professionals, through training
and continuing education programs, to conduct de-
velopmental surveillance and screening as an inte-
gral responsibility of the medical home.

For Research and Development

12. Develop information systems and data-gathering
tools to automate the algorithm recommended by
this policy statement for ease and consistency of use.

13. Expand the evidence base for the effectiveness of
developmental surveillance activities.

14. Improve the effectiveness of developmental screen-
ing tools in the identification of children with de-
velopmental disorders in the medical home.

15. Expand the evidence base for the use and effective-
ness of the proposed algorithm, including the opti-
mal timing of the recommended developmental
screening.
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There were errors in the American Academy of Pediatrics policy statement
“Identifying Infants and Young Children With Developmental Disorders in
the Medical Home: An Algorithm for Developmental Surveillance and
Screening” published in the July 2006 issue of Pediatrics (doi:10.1542/
peds.2006-1231). In Table 2, third row, CPT code 99210 should have been
99211. Also, in the fourth row, the notes should have corresponded with
CPT codes as follows:

Finally, a new footnote (c) accompanies the changes above as follows:
c The office or other outpatient consultation codes (99241–99245) are reported only when requested by another physician or
other appropriate source. If more than one visit is necessary to complete a consultation, each subsequent visit beyond the first is
reported with an established patient office or other outpatient service code (99211–99215). Only if an additional request for an
opinion or advice regarding the same or a new problem is received and documented in themedical recordmay the consultation
codes be reported again.

The revised table follows.

For follow-up visits with the patient and parents to complete the consultation or
to discuss the results of the initial consultation

99211–99215c

For rendering opinions and addressing questions, not assuming care; once care is
assumed, established office visit coding is utilized (see abovec)

99241–99245

TABLE 2 CPT Codes for Developmental Screening

Services/Step
in Algorithm

Notes CPT Code Comments

Pediatric
preventive
care visit

All preventive care visits should include developmental
surveillance; screening is performed as needed or at
periodic intervals

99381–99394
(EPSDTa)

Developmental
screening

The expectation is that the screening tool will be
completed by a parent or nonphysician staff
member and reviewed by the physician

96110 Limited developmental testing, with interpretation and
report

Developmental/
medical
evaluation

If performed by the physician as an outpatient office
visit

99211–99215b

or 96110; or
96111 if
objective
developmental
testing is
performed

99214 is used for evaluations performed by the
physician that are detailed and moderately complex
or take at least 25 min (with over half spent
counseling); 99215 is used for evaluations that are
comprehensive and highly complex or take �40
min (with over half spent counseling); 99244 is used
for “moderate activities” of up to 60 min; 99245 is
utilized for “high” activity of up to 80 minOutpatient consultation; typically performed by a

tertiary, local out-of-office referral source or another
physician with the requisite skills in the same
practice as the referring physician; the request for
consultation must be recorded in the patient’s chart;
services/procedures and consulting physician’s
impressions must be recorded; time spent
counseling and coordinating care should be
specifically documented; these codes include
“reporting” of the consulting physician, if completed
by letter or office notes

99241–99245

(continued)
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TABLE 2 CPT Codes for Developmental Screening (Continued)

Services/Step
in Algorithm

Notes CPT Code Comments

If a more extensive report is developed, this code is
used; these costs may not be reimbursable

99080

Developmental
disorder
identified

For follow-up visits with the patient and parents to
complete the consultation or to discuss the results
of the initial consultation

99211–99215c

For rendering opinions and addressing questions, not
assuming care; once care is assumed, established
office visit coding is utilized (see abovec)

99241–99245

Identify as a
child with
special health
care needs,
initiate
chronic
condition
management

Children with special health care needs are likely to
require expanded time and a higher level of medical
decision making found in these “higher-level”
outpatient codes; these codes are appropriate for
services in the office and for outpatient facility
services for established patients; these codes may be
reported using time alone as the factor if more than
half of the reported time is spent in counseling

99211–99215 99213; 99214; 99215 (see above)

Prolonged
services

At any point during the algorithm when outpatient
office or consultation codes are used, prolonged
physician service codes may be reported in addition
when visits require considerably more time than
typical for the base code alone; both face-to-face
and non–face-to-face codes are available in CPT

99354 99354 for first 30–74 min of outpatient face-to-face
prolonged services

99355 99355 for each additional 30 min
99358 99358 for first 30–74 min of non–face-to-face

prolonged services
99359 99359 for each additional 30 min

Extended
developmental
testing/evaluation

Used for extended developmental testing typically
provided by the medical provider (often up to 1 h)
including the evaluation interpretation and report

96111 Reported in addition to evaluation and management
(E/M) services provided on the same date

a EPSDT (Early and Periodic Screening, Diagnosis, and Treatment) is the federalMedicaid program for preventive services. Statesmay require physicians to use different codes to report these services.
In general, for non-Medicaid commercial insurers, the evaluation and management CPT codes for preventive medicine services (99381–99394) are used for the basic service (history, physical
examination, and counseling/anticipatory guidance), with separate CPT codes reported additionally for the additional screening of hearing, vision, development, laboratory services, and immuni-
zation administration.
b CPT evaluation and management code levels are selected on the basis of the amount of physician work (history, physical examination, and medical decision-making) and/or time used in the
encounter.
c The office or other outpatient consultation codes (99241–99245) are reported onlywhen requested by another physician or other appropriate source. If more than 1 visit is necessary to complete
a consultation, each subsequent visit beyond the first is reported with an established patient office or other outpatient service code (99211–99215). Only if an additional request for an opinion or
advice regarding the same or a new problem is received and documented in the medical record may the consultation codes be reported again.
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For more than two decades, the Family Violence Prevention Fund (FVPF) has worked to end violence against women 
and children around the world. Instrumental in developing the landmark Violence Against Women Act passed by Congress 
in 1994, the FVPF has continued to break new ground by reaching new audiences including men and youth, promoting 
leadership within communities to ensure that violence prevention efforts become self-sustaining, and transforming the way 
health care providers, police, judges, employers and others address violence.

The FVPF is a national non-profit organization committed to mobilizing concerned individuals, allied professionals, women’s 
rights, civil rights, other social justice organizations and children’s groups through public education/prevention campaigns, 
public policy reform, model training, advocacy programs and organizing.

Founded 1947, the American Academy of Family Physicians represents more than 93,500 physicians and medical 
students nationwide. It is the only medical specialty organization devoted solely to primary care. Family physicians, like other 
medical specialists, complete an extensive three-year residency program in the specialty after graduating from medical school. As 
part of their residency, family physicians receive training in six major medical areas: pediatrics, obstetrics and gynecology, internal 
medicine, psychiatry and neurology, surgery and community medicine. They also receive instruction in many areas including 
geriatrics, emergency medicine, ophthalmology, radiology, orthopedics, otolaryngology and urology.  As a result, family physicians 
are the only specialists qualifi ed to treat most ailments, and to provide comprehensive health care for people of all ages.

The American Academy of Pediatrics (AAP) is an organization of 57,000 primary care pediatricians, pediatric medical 
sub-specialists and pediatric surgical specialists dedicated to the health, safety and well-being of infants, children, adolescents 
and young adults. The AAP’s major activities include furthering the professional education of its members through continuing 
education courses, annual scientific meetings, seminars and publications. Our organization is committed to ensuring that 
children’s health needs are taken into consideration as legislation and public policy are developed and implemented.

With over 43,000 members, the American College of Obstetricians and Gynecologists (ACOG) is the nation’s 
leading group of professionals providing health care for women.  ACOG is dedicated to the advancement of women’s health 
through education, advocacy, practice, and research. It is a private, nonprofit organization.  ACOG works in four primary 
areas: 1) serving as a strong advocate for quality health care for women; 2) maintaining high standards of clinical practice 
and continuing education for its members 3) Promoting patient education and stimulating patient understanding of, and 
involvement in, medical care; and 4) Increasing awareness among its members and the public of the changing issues facing 
women’s health care.  In fulfilling its purpose, ACOG develops and sponsors continuing medical education programs, creates 
guidelines to evaluate and improve medical practice, promotes access to the latest research through its publications and clinical 
gatherings, and supports programs for improved graduate medical education in obstetrics and gynecology.  

The Child Witness to Violence Project, a program of the Department of Pediatrics at Boston Medical Center was 
established in 1992 to provide mental health and advocacy services to young children and their families who are affected by 
violence in the home or community. The project provides clinical services to children and conducts training and technical 
assistance to a wide range of professionals working with young children and families. The Project has been nationally 
recognized as an innovative and effective initiative for families affected by domestic violence.

National Association of Pediatric Nurse Practitioners (NAPNAP) was founded in 1973 as a non-profit specialty 
nursing organization devoted to improving the quality of infant and child health care. The pediatric nurse practitioner 
provides an advanced level of care to children and their families, including: counseling on normal development and behavioral 
problems, the prevention of illness and preventable injuries, and care of children with acute or chronic conditions. NAPNAP 
promotes high standards of child health care through education, research, and legislative action involving over 6,650 members 
in 50 chapters across the country. 

The Office for Victims of Crime (OVC) is a federal agency located within the Office of Justice Programs of the U.S. 
Department of Justice (DOJ) that Congress formally established in 1988 through an amendment to the 1984 Victims of 
Crime Act (VOCA). OVC provides leadership and federal funds to support victim compensation and assistance programs 
around the country and promotes victim services worldwide. OVC administers formula and discretionary grants designed to 
benefit victims, provides training for diverse professionals who work with victims, develops projects to enhance victims’ rights 
and services, and undertakes public education and awareness activities on behalf of crime victims. The Office for Victims of 
Crime is a component of the Office of Justice Programs, which also includes the Bureau of Justice Assistance, the Bureau of 
Justice Statistics, the National Institute of Justice, and the Office of Juvenile Justice and Delinquency Prevention.

Preparation of this publication was supported by grant number 2000-VF-GX-K006, awarded by the Office for Victims of Crime, Office 
of Justice Programs, U.S. Department of Justice. The opinions, findings, and conclusions expressed in this publication are those of the 
authors and do not necessarily represent the official position or policies of the U.S. Department of Justice.
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Over the past 15 years, there has been a growing recognition among health care 
professionals that domestic violence is a major health problem with devastating effects on 
individuals, families and communities. Health care professional associations have issued 
position statements or guidelines for their members that describe the impact of domestic 
violence on patients and suggest strategies for inquiring about domestic violence (See 

the Appendix I for position statements from several professional associations). Studies show 
that regular screening for domestic violence in medical settings has been effective in 
identifying women who are victims1,2,3 and that victims are not offended when asked 
about domestic violence.4,5,6,7,8

In 1998, the American Academy of Pediatrics (AAP) issued a position statement declaring, 
“The abuse of women is a pediatric issue.”9 The statement made a strong case for 
recognizing domestic violence in child health care settings, but did not offer specific 
guidelines for inquiry and response or discuss the policy and practice dilemmas that arise 
when child health providers implement inquiry and response protocols. 

Part One of the guidelines presents an overview of the impact of domestic violence 
on children and adolescents, and the rationale for regular and universal assessment for 
domestic violence in child health settings. Part Two addresses dilemmas that providers may 
encounter in discussing domestic violence with parents of their patients and adolescents. 
Part Three contains the specific guidelines for inquiry and response. Part Four recommends 
elements to create a clinical environment that effectively responds to domestic violence. 
Several useful resources have been included in the Appendices. 

Identifying and Responding to Domestic Violence:
Consensus Recommendations for Child and Adolescent Health

OVERVIEWPART I

The guidelines offered here provide specific recommendations for assessing and responding to domestic 

violence in child health settings, which provide a unique and important opportunity to inquire about for 

domestic violence and to educate parents about the impact of such violence on children. Virtually every 

child is seen at some point by a health provider. Thus, it is possible to assess every family that uses the 

health care system.

These guidelines also speak to the need for child health providers to engage in, model, and take leadership 

in delivering effective primary prevention of domestic violence, as well as other types of family and 

community violence, by highlighting violence prevention during well child and other routine visits, as a 

component of routine anticipatory guidance.



DEFINITIONS
The term “family violence” and sometimes “domestic violence” has been used to describe 
acts of violence between family members, including adult partners, a parent against 
a child, caretakers or partners against elders and between siblings. While all forms of 
family violence can be devastating, this monograph focuses only on domestic violence or 
“intimate partner violence.” In this monograph, “intimate partner violence” will be used to 
more specifically define a range of behaviors between intimate or dating partners:

Legal definitions of domestic violence or intimate partner violence are generally more 
restrictive and refer specifically to threats or acts of physical or sexual violence including 
forced rape, stalking, harassment, certain types of psychological abuse and other crimes 
where civil or criminal justice remedies apply. Laws vary from state to state. Since 
evidence exists that non-physical intimate partner violence has many devastating physical, 
psychological, behavioral and developmental effects, the definition used in these Guidelines 
is better suited for the identification and treatment of intimate partner violence in the 
health care setting. 

Studies consistently show that the vast majority of victims of intimate partner violence 
are women. In fact, the latest United States Bureau of Justice Statistics report on intimate 
violence report found that 85 percent of victims are women.12 The language in this 
monograph reflects this trend. However, it is important to note that some victims of 
intimate partner violence are men, and that violence exists in same sex relationships as 
well. All victims should be responded to appropriately. 

Intimate partner violence is a pattern of purposeful coercive behaviors that may include 

inflicted physical injury, psychological abuse, sexual assault, progressive social isolation, 

stalking, deprivation, intimidation and threats. These behaviors are perpetrated by someone 

who is, was or wishes to be involved in an intimate or dating relationship with an adult or 

adolescent victim and are aimed at establishing control of one partner over the other.
10
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“Child exposure to domestic violence or intimate partner violence” is a term encompassing a 

wide range of experiences for children whose caregivers are being abused physically, sexually, 

or emotionally by an intimate partner. This term includes the child who actually observes 

his/her parents being harmed, threatened or murdered, who overhears this behavior from 

another part of the home or who is exposed to the short- or long-term physical or emotional 

aftermath of caregiver’s abuse without hearing or seeing a specific aggressive act. Children 

exposed to intimate partner violence may see their parents’ bruises or other visible injuries, or 

bear witness to the emotional consequences of violence such as fear or intimidation without 

having directly witnessed violent acts.
11
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Prevalence of Intimate Partner Violence

For adolescents, rates of experiencing some form of dating violence vary from 20 to 60 
percent.19,20,21 Women age 16 to 24 experience the highest per capita rate of intimate 
partner violence with 15.6 victimizations per 1,000 females age 16 to 24, as opposed 
to 5.8 per 1,000 females in general.22 Teens are also at higher risk for abuse during 
pregnancy: 21.7 percent of pregnant teens experience abuse as opposed to 15.9 percent of 
pregnant adults.23 While studies indicate that boys and girls may accept physical and sexual 
aggression as normal in dating and intimate partner relationships, female teens are more 
likely to receive more significant physical injuries and to be sexually victimized by their 
partners.24 Finally, adolescent girls who have been sexually and physically hurt by dating 
partners are six to nine times more likely to attempt suicide or have suicidal ideation than 
those who reported no abuse.25 

Far less data exist on lesbian, gay, transgender, and bisexual (or LGTB) victimization, 
however available literature suggests similarly high rates for LGTB adolescents and 
adults.26,27 Intimate partner violence occurs in every community—urban, suburban or 
rural; in all social classes; and in all ethnic groups. Consequently, all health care settings 
and professionals are affected by intimate partner violence. 

Children who are five and under are disproportionately represented in households in 
which there is intimate partner violence and a sizable number of these children are 
involved because they calling for help, are identified as the cause of the dispute that led to 
violence, are caught in the cross fire, or are directly physically abused by the perpetrator.29 

In a study conducted in an urban outpatient pediatric clinic, 40 percent of a sample of 160 
mothers had filed a restraining order against a boyfriend or husband.30 In another study 
conducted in an office-based pediatric practice, 2.5 percent of mothers reported current 
intimate partner abuse and 14.7 percent reported abuse in past relationships.31 In the 
Adverse Childhood Experiences (ACE) Study, conducted on a large sample of members 

Intimate partner violence is a health problem of enormous proportions. It is estimated that 

20 percent to 30 percent of all women and 7.5 percent of men in the United States have 

been physically and/or sexually abused by an intimate partner at some point in their adult 

lives.
13,14,15

 Heterosexual women are five to eight times more likely than heterosexual men 

to be victimized by an intimate partner.
16 

From 1993 to 1998, victimization by an intimate 

accounted for 22 percent of the violence experienced by females and three percent of the 

violent crime sustained by males.
17 

Females are also approximately ten times more likely to be 

killed by an intimate partner than males.

The estimates of numbers of children who are exposed to intimate partner violence vary 

from 3.3 million to ten million children per year, depending on the specific definitions of 

witnessing violence, the source of interview and the age of child included in the survey.28
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(30,000 adults) of the Kaiser Health Plan in California, 12.5 percent of respondents 
indicated childhood exposure to intimate partner violence and 10.8 percent indicated 
a history of child abuse, including physical, sexual and emotional abuse.32 Together 
these studies indicate that children who witness intimate partner violence are seen with 
both frequency and regularity in virtually all health settings and that young children 
are disproportionately represented in the population of children who live with intimate 
partner violence.

Health Effects of Intimate Partner Violence on Adult and Teen Victims

In addition to injuries sustained by women during violent episodes, physical and 
psychological abuse are linked to a number of adverse physical health effects including 
arthritis, chronic neck or back pain, migraine and other frequent headaches, stammering, 
sexually transmitted infections, chronic pelvic pain, peptic ulcers, spastic colon, and 
frequent indigestion, diarrhea or constipation.33 Additionally, optimal management of other 
chronic illnesses such as asthma, HIV/AIDS, seizure, diabetes and hypertension may be 
problematic in women who are being abused. Emerging research shows that women who 
are abused are less likely to engage in important preventive health care behaviors such as 
regular mammography.34 Intimate partner violence is also linked with significant short- and 
long-term mental health consequences for victims.35,36,37,38,39

 

Female adolescents who reported being sexually or physically abused are more than twice 
as likely to report smoking, drinking and using illegal drugs as non-abused teens.40 In 
addition, 32 percent of teen victims report bingeing and purging, compared to 12 percent 
of non-abused teens. Adolescent women who are battered are also less likely to attend 
school and less likely to receive good grades if they are in school.41 

Adolescents’ experiences with sex are also associated with their history of dating violence. 
A study of adolescents found that those who experienced dating violence were more 
likely than their non-abused peers to have sexual intercourse before age 15 and to have 
had three or more sex partners in the past three months.42 Among young mothers on 
public assistance, half (51 percent) report birth control sabotage by a dating partner.43 

Additionally, high school girls reporting violence from dating partners are approximately 
four to six times more likely than their non-abused peers to have ever been pregnant.44 

The experience of interpersonal violence is correlated with rapid repeat pregnancy and 
higher incidences of miscarriage among low-income adolescents.45 Finally, abused teens are 
more likely to enter prenatal care later in their pregnancy: 24 percent of teens identified as 
abused enter prenatal care in the third trimester compared to only nine percent of non-
abused teens.46



Overview

Identifying and Responding to Domestic Violence:
Consensus Recommendations for Child and Adolescent Health

5

O
verview

Health Effects of Intimate Partner Violence on Children

More than 100 studies have explored the effects of intimate partner violence on children. 
These studies enumerate both short and long term effects of intimate partner violence on 
children.47 The most obvious and potentially dangerous risk for children who live in homes 
in which there is intimate partner violence is that they become direct victims of abuse. In 
30 to 60 percent of families affected by intimate partner violence, children are also directly 
abused.48 Young children and adolescents are more vulnerable to the abuse. Very young 
children cannot get out of harm’s way, and adolescents more frequently intervene to stop 
the violence, thereby putting themselves at greater risk for injury.49 

Children who are exposed to intimate partner violence, particularly chronic episodes of 
violence, often show symptoms associated with posttraumatic stress disorder. One study 
found that exposure to intimate partner violence (without being directly victimized) was 
sufficiently traumatic to precipitate moderate to severe symptoms of posttraumatic stress 
in 85 percent of the children.50 

Children who are exposed to intimate partner violence are more likely to exhibit behavioral 
and physical health problems including chronic somatic complaints, depression, anxiety 
and violence towards peers.51 They are also more likely to attempt suicide, abuse drugs and 
alcohol, run away from home, engage in teenage prostitution and commit sexual assault 
crimes.52 Children who are exposed to intimate partner violence have increased difficulties 
with learning and school functioning.53 Symptoms of trauma including sleep difficulties, 
hyper-vigilance, poor concentration and distractibility which interfere with a child’s ability 
to focus and to complete academic tasks in a school setting. 

Intimate partner violence also affects parenting. The emotional consequences of being 
injured, harassed or terrified may be significant for the parent who is victimized. That 
parent may be less attuned to children’s needs or less emotionally available to the children. 
However this does not mean that victims of intimate partner violence are inherently 
abusive or neglectful of their children. Parents who batter are generally less involved 
with child rearing, more likely to use physical punishment and less able to distinguish or 
recognize the child’s needs as separate from the parent’s needs. 

Children who grow up with violence in the home learn early and powerful lessons about 
the use of violence in interpersonal relationships. They learn that violence is an acceptable 
way to assert one’s views, get one’s way or to discharge stress. These children also learn 
that violence may be an inherent part of loving relationships. Exposure to violence thus 
provides justification for children to use violence in their own relationships. This may be 
particularly true for adolescents.54 



Overview

Family Violence Prevention Fund

6

O
verview

Studies demonstrate that children are not equally affected by exposure to intimate 
partner violence.55,56,57 Children react in different ways to trauma, and they have a range 
of strengths and vulnerabilities to cope with this stress. Some children appear to be 
more resilient; others may be deeply affected. Variables such as age, gender, proximity to 
the violence and the frequency and severity of the violence affect children’s responses. 
In addition, the response of the caregiver and other characteristics of the family and 
community affect children’s responses.

Working Cross Culturally
Intimate partner violence affects people regardless of race, ethnicity, class, sexual and gender 
identity, religious affiliation, age, immigration status and ability. The term culture is used in 
this context to refer to those axes of identification and other shared experiences. Because 
of the sensitive nature of abuse, providing culturally relevant care is critical when working 
with victims of abuse. In order to provide care that is accessible and tailored to each patient 
and their family, providers must consider the multiple issues that victims may deal with 
simultaneously (including language barriers, limited resources, homophobia, acculturation, 
accessibility issues and racism) and recognize that each victim of intimate partner violence 
will experience both the abuse and the health system in culturally specific ways. 

Disparities in access to and quality of health care also have an impact on ability of 
providers to help victims of intimate partner violence. For example, women who are 
members of racial and ethnic minority groups are more likely than white women to 
experience difficulty communicating with their doctors, and often feel they are treated 
disrespectfully in the health care setting.58 English-speaking Latinos, Asians and Blacks 
report not fully understanding their doctors and feeling like their doctors were not 
listening to them.59 People with disabilities that affect cognitive or communication may 
be dependent on an abusive intimate partner and thus at especially high risk. In addition, 
some patients may experience abuse from the health care system itself and this may affect 
their approach to and utilization of the health care system.60 

Providers also enter health care encounters with their own cultural experiences and 
perspectives that may differ from those of the victim. In a successful health care interaction 
within a diverse client population, the provider communicates effectively with the 
patient, is aware of personal assumptions, asks questions in a culturally sensitive way and 
provides relevant interventions. Eliciting specific information about the patient’s beliefs 
and experience with abuse, sharing general information about intimate partner violence 
relevant to that experience and providing culturally accessible resources in the community, 
improves the quality of care for victims of violence. In addition, having skilled interpreters 
who are trained to understand intimate partner violence (and not family members, 
caregivers or children) is crucial when helping non-English speaking patients 61 and their 
families. Culturally sensitive inquiry questions for all caretakers and adolescent patients can 
facilitate discussion and help providers offer appropriate and effective interventions. 



Overview

Identifying and Responding to Domestic Violence:
Consensus Recommendations for Child and Adolescent Health

7

O
verview

Recent Trends
These guidelines reflect an important shift in terminology.  “Assessment” or “inquiry” has 
replaced the work “screening” throughout this document.  The concept of screening in the 
medical model usually involved the use of a standardized clinical test to detect disease in 
asymptomatic patients.  Psychosocial health issues like IPV do not fit well into a disease-
based approach, particularly when identification of the health concern relies primarily on 
the patient’s response to a question.  The U.S. Preventive Services Task Force (USPSTF) 
uses the term “assessment” in their recommendations for many psychosocial issues such 
as tobacco use and alcohol consumption.   The USPSTF and other prominent medical 
organizations have identified the problems with fitting IPV into a traditional screening 
paradigm.  The FVPF believes that using the term “assessment” will lead to a more 
appropriate evaluation of the importance of routine inquiry for IPV in the health care 
setting.

With growing recognition of the connection between IPV and other risk factors, there is 
a trend to integrate routine inquiry for IPV into assessment tools addressing a wide range 
of psychosocial issues associated with current or past victimization such as tobacco use, 
weight control, and access to preventive health care.  This has led to innovative strategies 
for more comprehensive assessment and integrated service delivery.  The Maternal and 
Child Health Bureau has funded several perinatal demonstration projects to develop 
as assessment tool for IPV, depression, and substance abuse.  Another exciting initiative 
through the Substance Abuse and Mental Health Services Administration (SAMHSA) 
promotes coordinated services for women who experience violence, mental health 
problems, and have substance abuse issues.

Identifying and Responding to Abuse Can Make a Difference

The health care system plays an important role in identifying and preventing public health 
problems. Models developed to identify other chronic health problems may effectively 
be applied to intimate partner violence. A primary starting point to improve the medical 

practice approach to intimate partner violence is routine assessment, with a focus on early 

identification of all families and victims of intimate partner violence whether or not symptoms 

are immediately apparent.

Since nearly all young children and teens are seen at some point in a health care setting, 
these settings present a compelling opportunity to identify teens, mothers and children 
who may be living with intimate partner violence. A 2001 study in North Carolina found 
that only 23 percent of women injured by a partner shortly after pregnancy received 
treatment for their injuries. However, almost all of these women used health care 
services for their infants, indicating that child health settings are potentially important for 
identifying intimate partner violence.62 
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Universal and regular face-to-face screening of women in adult health settings by skilled 
health care providers markedly increases the identification of victims of intimate partner 
violence, as well as those who are at risk for verbal, physical and sexual partner abuse.63,64 

Expert opinion suggests that such interventions in adult health settings may lead to 
reduced morbidity and mortality.65 Inquiry for IPV can assist clinicians in their diagnosis 
and assure more appropriate care for a victim’s health symptoms by treating the underlying 
problems. Inquiry also gives victims a valuable opportunity to tell their providers about 
their experiences with abuse.66 Battered women report that one of the most important 
parts of their interactions with their physicians is being listened to about the abuse. (See 

Appendix III: Abstracts of selected studies on Provider and Patient Attitudes: Forward Screening for IPV in 

the Child Health Setting.)

Although there is no research as yet that proves the efficacy of assessment in child health 
settings, it is reasonable to assume that such inquiry would increase opportunities for 
identification and intervention within families, thereby enabling pediatric, family practice 
and primary care providers to assist both victims and their children. When child witnesses 
of intimate partner violence, victims or those at risk for intimate partner violence are 
identified early, providers may be able to intervene to help patients understand their 
options, live more safely within the relationship or safely leave the relationship. The child 
health care provider’s direct discussion about safety at home tells the family that this is 
an important topic and one that belongs in the realm of pediatric and family practice 
care. Even if a woman denies that she is being abused, the provider can often lay the 
groundwork for the possibility of future disclosure or discussion of the issue.

8
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DILEMMAS FACED BY PROVIDERSPART II

A policy of universal and regular inquiry for intimate partner violence in child health 
settings presents dilemmas to the providers who assess that may not exist when assessing 
patients in an adult health setting. Perhaps the fundamental difference lies in the fact 
that adults are not the primary patients during pediatric visits. This section reviews several 
major dilemmas and provides specific recommendations for responding. Because these 
dilemmas present challenging practice and ethical questions for the provider, this panel 
strongly recommends that child health practices have access to legal consultation, as well 
as consultation from battered women’s service providers, child protection and child mental 
health. These resources can be helpful in making decisions about how to intervene in ways 
that do not increase risk for the family or unnecessarily alienate the non-offending parent.

When Does Child Exposure to Intimate Partner Violence 
Become Child Maltreatment?

Because of the high rate of co-occurrence of intimate partner violence and child abuse, 
child health providers need to be concerned about the possibility of child abuse whenever 
intimate partner violence is disclosed. Whenever a child is abused, either intentionally 
or unintentionally, as a result of intimate partner violence, state law requires health care 
providers to report this abuse to child protection services. Mandated reporters would also 
report any high-risk situation of intimate partner violence in which children are at risk. 

However, state laws are less clear about whether exposure to domestic violence in the 
absence of injury or serious risk of injury to the child would require a report to children’s 
protective services. 

• In some states, stringent rules/laws require mandated reporters to notify child protection 
services whenever a child is in the home and has been exposed to a parent’s abuse, 
whether or not the child has been directly abused. Proponents of this definition point 
to the ample documentation of the overlap between adult intimate partner violence 
and child abuse and the adverse psychological effects on children who witness intimate 
partner violence. Opponents of this policy believe it penalizes women for abuse that they 
have no control over and may discourage women from seeking help.

• In other states, a child’s exposure to intimate partner violence does not automatically 
require a mandatory child protection report. The provider has wider discretion to assess 
whether a child has been directly involved and what other factors may exist to put the 
child at risk. In these states, a provider would take into account the existence of direct 
injury to a child, the potential danger of the situation, and the capacity of the mother to 
keep her children safe in deciding whether to notify Child Protective Services (CPS). 
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Many victim advocates recommend having the victim place a phone call themselves to CPS 
from the practitioner’s office, thus protecting her from charges of “failure to protect” while 
simultaneously protecting the child and meeting statutory child abuse reporting laws. 

Unless a child health care provider is legally required to report all incidences of intimate 
partner violence to CPS, it is preferable to make this decision based on the specifics of 
the case and the provider’s clinical judgment. In some instances, the children are not in 
danger; the victim has planned for their safety and is responding adequately to the child’s 
needs or emotional reactions. In these cases, a provider should offer voluntary services and 
support instead of simply submitting a report to CPS, especially if not mandated. 

A policy that automatically defines child exposure to intimate partner violence as neglect 
or maltreatment assumes that victims are neglectful parents solely because their children 
witnessed the abuse, implying that somehow the victim could have stopped the abuse. 
This approach implies that not only are these parents victims of abuse, but that they also 
bear the responsibility for child neglect. This may be inaccurate and unfair. This policy 
also makes the assumption that all children are adversely affected by exposure to violence, 
no matter the circumstances. It ignores the fact that some children are more adversely 
affected than others and that some families and communities are more able to support 
children than others. Finally, opponents of this policy allege that mandatory reports also 
would increase the demands on protective services—a system that is already overburdened 
and under funded in most states.67 In addition, the practice of routinely reporting intimate 
partner violence incidents that involve children to protective services discourages victims 
from seeking help with intimate partner violence. If a victim believes that children may be 
removed from her care, she will be less likely to seek help from medical professionals. A 
mandatory reporting policy also may discourage child health care providers from assessing 
for intimate partner violence because they do not want to involve protective services in 
their patient’s life.

RECOMMENDATIONS: 
Know your state’s child abuse reporting laws (see Appendix XI) and its specific policies on 
defining child exposure to intimate partner violence as child maltreatment (see Appendix 
X). In a state that requires mandated reporting in all cases of intimate partner violence, the 
provider should inform the non-offending parent of the obligation to file a report to CPS, 
assess the safety needs of the victim, and inform CPS about the specifics of the perpetrator, 
his anticipated response and the potential for danger. In states where more discretion is 
left to the provider, the provider should assess the specifics of each situation as a means of 
making a decision about whether it is necessary to make a report. The assessment should 
include inquiries about injury or abuse to children, the current safety of the home, and 
whether the perpetrator has made threats to the children. Depending on the answers to 
these questions, the provider can make a decision about the imminent risk of harm to D
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the child and victim. If the situation is not currently dangerous, the provider can refer 
the victim to voluntary services: battered women’s services, counseling (preferably with 
a provider who has worked with victims of intimate partner violence), or child-focused 
services. If the situation is currently dangerous to the child, a report needs to be filed. 
Consider involving the mother in filing the report and follow the recommendations above 
to maximize the protection afforded to the mother during the CPS investigation.

In States with Mandatory Reporting Requirements 
for Child Exposure to Intimate Partner Violence

PROVIDERS SHOULD:
• Inform the non-offending parent of obligation to report to CPS
• Assess the safety needs of the victim
• Give CPS specific information about the perpetrator, the intimate partner violence, and 

the potential for danger
• Have resources available for the non-offending parent

In States with Less Specific Reporting Requirements 
for Child Exposure to Intimate Partner Violence

PROVIDERS SHOULD DECIDE WHETHER TO FILE A REPORT WITH CPS BASED ON:
• An inquiry about direct injury to child
• An assessment of potential for danger (threats, weapons, substance abuse)
• An assessment of mother’s ability to plan for children’s safety
• An assessment of support and connections to community

If provider decides not to report to CPS, he/she should offer referrals to voluntary services 
and provide follow-up care. 

IF PROVIDER DOES DECIDE TO REPORT:
• Consider asking the mother to file a report herself to avoid charges of “failure to protect”
• Follow all the steps outlined above for reports in mandated states

BOX 1
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Intimate Partner Violence Victimization Reporting Requirements 
for Health Care Providers

While all states mandate reporting of child abuse or neglect, most states have also enacted 
general mandatory reporting laws which require the reporting of specified injuries and 
wounds, suspected abuse or intimate partner violence for individuals being treated 
by a health care professional. These mandatory reporting laws are distinct from child 
abuse, elder abuse or vulnerable adult abuse reporting laws, in that the individuals to be 
protected are not limited to a specific class. These laws pertain to all individuals to whom 
the health care professional provides treatment or medical care, or who come before the 
health care facility.

The laws vary from state to state, but generally fall into four categories: 1) states that 
require reporting of injuries caused by weapons; 2) states that mandate reporting for 
injuries caused in violation of criminal laws, as a result of violence, or through non-
accidental means; 3) states that specifically address reporting in intimate partner violence 
cases; and 4) states that have no general mandatory reporting laws. (See Appendix IX 
for state codes on Intimate Partner Violence Victimization Reporting Requirements for Health 

Care Providers).

In the majority of states, neither statutory nor case law specifies if a health care provider 
must report a parent’s injuries if they are observed or discovered during a health care visit 
with that parent’s child. Therefore, under a strict reading of most laws, if a child’s health 
care provider is not providing treatment or medical care to the abused parent during the 
child’s visit, the health care provider would not be required to make a report. In family 
practice situations where the child and parent are the provider’s patients, and the current 
visit appointment is for the child, the same reasoning could be applied, although it is less 
clear-cut. That is, the health care provider would not be required to report since he or 
she is not treating the parent for the specified injuries during the appointment. This issue 
merits further discussion among health care providers, advocates, licensing authorities, 
and other professionals, as it is uncharted territory. There has been much debate about 
the benefit of mandatory reporting of intimate partner violence by health care providers. 
A more extensive discussion of these laws, their risks and benefits, and their application to 
pediatric and family practice providers can be found in Appendix VIII.

RECOMMENDATIONS: 
Providers should know their state’s intimate partner violence reporting law, including 
who is required to report and under what conditions. (Appendix IX contains a chart 

listing state codes). In order to maximize patient input regarding law enforcement action, 
providers should also familiarize themselves with how their local law enforcement 
agency responds to such reports. Becoming familiar with such procedures will allow the 
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provider to better assist the patient in safety planning, and in knowing what to expect. 
Intimate partner violence reporting responsibilities should be carefully discussed with 
teens prior to assessing for dating violence or intimate partner violence in their homes. 
Additionally, recent federal privacy regulations require providers to inform patients of 
health information use and disclosure practices in general, and whenever a specific report 
has been made. Health care facilities should ensure that their intimate partner violence 
protocols and training materials address their state reporting laws and federal regulations.

Asking about Intimate Partner Violence with a Child in the Room

Providers differ in their practice of asking sensitive questions to the mother when the 
child is present. Generally, if the child is under age three, most providers assume that 
asking a mother about safety or other sensitive issues is appropriate. However, there is not 
consensus about whether to require that an older child not be present in the room when 
screening the mother for intimate partner violence. Some providers are concerned about 
asking questions when older children are present. They assert that having the child in the 
room will be a barrier to disclosure because parents will avoid discussing it in front of their 
children. Some say that it would be upsetting for children to hear such conversation or 
that children may reveal the conversation to the batterer which may endanger the mother 
and child. Other providers believe that the assessment questions about intimate partner 
violence should be asked regardless of the age of the child. They assert that children 
generally are aware of the intimate partner violence and that mothers will indicate if they 
are uncomfortable with the subject, thus giving the provider the opportunity to schedule a 
more private conversation with the parent. 

RECOMMENDATIONS:
It is best to conduct assessment without children in the room and should occur regardless 
of the age of the child. In some practices it is possible to have the child wait in a supervised 
waiting area or under the supervision of another staff member. In other practice settings, 
it is not possible to have children leave the exam room. In these situations, providers can 
ask general questions and should always be sensitive to the comfort level of the parent. 
If the parent seems uncomfortable, the provider can offer other options for talking more 
privately, either by telephone or in a follow-up visit. Providers should be aware of the 
impact of a disclosure on a child, and should ask follow-up questions about the child and 
family’s safety.
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Asking about Intimate Partner Violence with a Child in the Room

Child in the Room
PRACTICAL POINTS:

1. Ask general questions first.
2. Be sensitive to comfort level of parent.
3. If parent is uncomfortable, schedule a 
   time to talk without the child present.

Documentation

There is no consensus over the procedure for documenting the presence of intimate 
partner violence in a family in a child’s chart. If the batterer is the biological or custodial 
parent, he may have access to the chart and the information about the victim would 
thus not be confidential. Therefore, putting information about intimate partner violence 
disclosures in the child’s chart may not be advisable. On the other hand, the information 
is important and other providers who work with the family should know about this risk 
factor if they read the child’s chart. Charting can also be helpful to the victim should 
custody disputes arise. 

RECOMMENDATIONS: 
A review of the literature and current practice reveals that recommendations for 
documentation are contradictory and inconsistent. One recommendation is for the 
provider to document all screenings for intimate partner violence in the child’s chart. The 
suggested notation, perhaps in the section on anticipatory guidance, is: “The parent was 
routinely asked about verbal abuse, threats, physical violence in the home and community. 
If so, the parent was offered information about community resources for safety planning 
and counseling.”  This type of routine documentation is recommended for tracking 
and quality assurance. If possible, the documentation for the outcome of the inquiry (if 
positive for abuse) should be placed in the woman’s health chart or in social work notes 
where there is more protection of confidentiality. Some practices use non-specific terms 
or a code word to indicate the presence of intimate partner violence in a child’s chart: 
for example, “family problems,” “difficult home situation” or “+ wtv.” Some practices 
maintain a section of the child’s chart that is confidential and is not released when there is 
a request for medical records. A brief notation of intimate partner violence in this section 
is appropriate. Intimate partner violence should not be listed as a discharge diagnosis or 
billing information that is sent home or can be viewed by the perpetrator.

Child not in the Room
PRACTICAL POINTS:

1. Ask during routine parts of visit 
    when child is not in the room: 
    vision screening, immunizations,
    laboratory work.
2. Have the child wait briefly in a
    supervised waiting area if possible.
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If the provider is unsure about documentation and its confidentiality from the battering 
parent, he/she should consult with medical records experts, billing personnel, risk 
management professionals or attorneys.

Options for Documentation

• Document that inquiry has occurred.
• Document results of inquiry by using non-specific terms or code works: “family 

problems,” “difficult home situation,” or “wtv.”
• Maintain a section of the child’s chart that is confidential (not released with a request 

for medical records). Document finding of intimate partner violence in this section.
• If possible, document the existence of intimate partner violence in the woman’s health 

chart or in social work notes where there is more confidentiality.

Responding to a Child’s Disclosure of Intimate Partner Violence 
in the Home

Direct disclosures of intimate partner violence occur more frequently with older children 
or teenagers who see child health providers without their parents. If the parents are 
unaware of the disclosure, the provider must decide how to inform the parents in a 
way that protects the child and does not create an unsafe situation in the home. The 
provider may feel uncomfortable about how to handle this disclosure. Should the provider 
notify child protective services? What are the consequences for the child of telling 
someone outside the family about the violence? What are the issues and laws related to 
confidentiality? 

RECOMMENDATIONS: 
Find out as much specific information as possible about the abuse and the extent of risk 
for the child and the adult victim. If the situation is dangerous, notify protective services. 
Inform the child of your concern about his/her safety and tell the child that you would like 
to speak to the non-offending parent about the situation. Inform the non-offending parent 
of the child’s concerns, taking care to stress that you are concerned and that you want to be 
helpful and supportive. Ask if the parent is safe and what types of supports would be helpful. 
If possible, make a referral to an intimate partner violence support agency or to counseling/
social services/mental health. Schedule a follow-up appointment for the next week. 

BOX 3
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Responding to Child Disclosure of Intimate Partner Violence

PRACTICAL POINTS:
• Inform the child of your concern about her/his safety and that you intend to speak to 

the non-offending parent about the situation.
• Inform the non-offending parent of the child’s concerns.
• Ask if the parent is safe and what types of supports would be helpful.
• If possible make a referral to an intimate partner violence support agency or to 

counseling/social services/mental health for the adult or adolescent victim and their 
children. 

• Schedule a follow-up appointment for the next week. 
• Notify protective services if there are safety concerns about the child.
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CONSENSUS RECOMMENDATIONSPART III

ASSESSING FOR INTIMATE PARTNER VIOLENCE WHEN YOUR PATIENT IS 
A CHILD OR ADOLESCENT

All health care providers seeing children and adolescents should provide intimate partner 
violence assessment as part of routine patient care in public health, private practice and 
managed care settings.

Who and How Often to Assess:

• Assess female caregivers/parents who accompany their children during new patient visits; 
at least once per year at well child visits; and, thereafter, whenever they disclose a new 
intimate relationship.

• Assess female and male caregivers/parents known to be in same-sex relationships who 
accompany their children during new patient visits; at least once per year at well-child 
visits; and, thereafter; whenever they disclose a new intimate relationship.

• Assess adolescents during new patient visits; at health maintenance visits once per year; 
or whenever they disclose a new intimate relationship.

• Ask pregnant teens at first pre-natal visit; at least once per trimester; and at the 
postpartum visit.i 

• Also ask whenever signs and symptoms raise concerns:ii 

 • Specifically, assess when the child or adolescent has:
  • Obvious physical signs of physical or sexual abuse;
  • Behavioral or emotional problems, such as increased aggression, increased fear
      or anxiety, difficulty sleeping or eating, or other signs of emotional distress; or
  • Chronic somatic complaints.
 • When adults present with obvious physical injuries or a history of intimate 
   partner violence.

(See Appendix IV: Dilemmas When Assessing All Patients for Victimization.)

 

i Recommended by the American College of Obstetricians and Gynecologists

ii See Appendix V: Indicators of Abuse.
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Who and How Often to Assess:

TYPE OF VISIT            WHO TO ASSESS WHEN TO ASSESS
New Born Caregiver  At postpartum visit
New Patient Caregiver & Adolescent At first visit
Well Child:  
 Child Caregiver At 2, 6 and 12 months, then yearly
 Adolescent Adolescent Yearly 
Prenatal Adolescent Mother Once per trimester
Mental Health Caregiver & Adolescent At initial visit 
Emergency Caregiver & Adolescent At every visit 
Other Visits  Caregiver or Adolescent Whenever there are physical or   
  behavioral indicators or chronic   
  somatic complaints

How to Assess:

• Direct questions should be asked, whether or not signs or symptoms are present and 
whether or not the provider suspects abuse has occurred.

• Inform patient about the limits of practitioner/patient confidentiality related to intimate 
partner violence prior to assessing.

• Use language that is direct, specific and easy to understand.
• Conduct assessment in a private room.
• For a parent, it should take place without the intimate partner or other adult family 

members present.
• For adolescents, it should take place without the parent (or partner) in the room.
• Can be included as part of a written health questionnaire or health history, but this 

should not replace face-to-face assessment.
• Should be conducted in a patient’s primary language.
• If an interpreter is used, it should not be an acquaintance or relative of the family. 

Children should never be used as interpreters.

What to Ask:iii

Intimate partner violence questions can be framed within discussion of other safety issues 
such as car and bicycle helmet safety, and assessing for guns at home or community violence.

iii 
There are no controlled studies of the efficacy of screening questions in pediatric or family practice settings. The questions we 
propose are drawn from three sources: Family Violence Prevention Fund, Preventing Domestic Violence: Clinical Guidelines 
on Routine Screening. San Francisco, October, 1999. Groves, B. (1994). Children who Witness Violence, in Developmental and 
Behavioral Pediatrics: A Handbook for Primary Care. Parker, S. and Zuckerman, B., eds. Boston, Little Brown & Co. 334-336. 
McNamara M. (2001). “Clinical guidelines for screening and responding to child and youth exposure to domestic violence for 
healthcare providers”. LINC (Living in a Nonviolent Community), UCSF Department of Pediatrics, November 2001. 

BOX 5
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For adults who accompany their children:

INTRODUCTORY STATEMENTS OR QUESTIONS: 
• “I have begun to ask all of the women/parents/caregivers in my practice about their 

family life as it affects their health and safety, and that of their children. May I ask you a 
few questions?”

• “Violence is an issue that unfortunately effects everyone today and thus I have begun to 
ask all families in my practice about exposure to violence. May I ask you a few questions?”

INDIRECT QUESTIONS:
• “What happens when there is a disagreement with your partner/husband/boyfriend or 

other adults in your home?”
• “Do you feel safe in your home and in your relationship?”

DIRECT QUESTIONS:
• “Have you ever been hurt or threatened by your partner/husband or boyfriend?” 
• “Do you ever feel afraid of (or controlled or isolated by) your partner/husband/

boyfriend?”iv 

• “Has your child witnessed a violent or frightening event in your neighborhood or home?” 

For adolescents:

INTRODUCTORY STATEMENTS OR QUESTIONS: 
• “Many teens your age experience threats, name calling, uninvited touching, sex or 

violence, so I ask all my teen patients about it. May I ask you a few questions?” 
• “ I don’t know if this is a concern for you, but many teens I see are dealing with violence 

or bullying issues, so I’ve started asking questions about violence routinely.” 
• “Sometimes when I see an injury like yours, it’s because somebody got hit. How did you 

get this injury/bruise?”
• “ Now I am going to ask you confidential questions. The answers are confidential, unless 

your health is in immediate danger.”
• “How are disagreements handled in your family?”

INDIRECT QUESTIONS:
• “Are you in a relationship or seeing anyone?” or “Do you have a boyfriend or girlfriend? 

What happens when you disagree with them?” 
• “How are your parents getting along?”

iv 
In case of same sex relationships we recommend using “partner” or mirroring the language of the adult being screened. For 
example, if a parent refers to her same sex partner as “roommate,” use “roommate.” If the sexual orientation is unknown, we 
recommend “partner.”
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• “How often do you have yelling or screaming fights? Do any of them involve pushing 
 or slapping?”

DIRECT QUESTIONS:
• “Sometimes if someone is being hurt in her/his own relationship, they may have seen it 

happen in their own family. Have you seen anyone get hurt in your home?” 
• “Teens see a lot of violence these days. Seeing parents or other adults fight can feel as 

bad as being hit yourself. Has this happened to you?”
• “We all have disagreements sometimes with family members or friends. Have you ever 

been hurt or threatened by anyone?” 
• “Have you ever been hurt – hit, kicked, slapped, shoved, pushed by a friend or person 

you know?”
• “Have you ever been forced to do something sexual that you didn’t want to do?” —as 

part of sexual history.
• “Do you ever feel afraid of or controlled by someone you’re dating or a friend?”
• “Has anyone hit you at home in the last year?”

QUESTIONS BASED ON INDICATORS:
• “I noticed that you have an injury. Sometimes injuries like that come from someone 

hurting you. What happened to you?” 

Asking about Intimate Partner Violence with a Child in the Room

There are different opinions about whether inquiry about sensitive issues such as intimate 
partner violence should take place with the child in the room or whether the questions 
should be asked without the child’s presence. For further discussion of this issue, see page 10. 

• If it is possible to see the parent without the child, (e.g. the child is old enough to wait 
alone; the child is in a supervised waiting area; the child is having laboratory work or 
vision /hearing screening done), questions can be asked in the manner mentioned in the 
section “What to Ask” above.

• For children under age three, asking the mother questions about safety and relationships 
in the presence of the child is generally not an issue.

IF THE CHILD IS IN THE ROOM:
• Begin inquiry with an indirect question (see section “What to Ask” above).
• If parent appears uncomfortable or upset and it is not possible to see the parent alone in 

this visit, ask if there is another time to speak by telephone or to follow-up.
• If parent appears comfortable with the questions, proceed to ask more specific questions 

about intimate partner violence.
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Who Should Assess:

QUESTIONS CAN BE ASKED BY ANY HEALTH CARE PROVIDER WHO IS:
• Educated about the dynamics of intimate partner violence, how children are affected and 

how to assess safety of children and/or know what resources are available for further 
assessment and counseling services;

• Trained on how to ask about abuse, how to assess the safety needs of an abuse victim, 
and how to assist the victim, and who recognizes her autonomy and right to make her 
own decision or is trained to refer the patient to someone who can assess safety needs 
and further assist her;

• Sensitive to issues of culture and class in interactions with patients; and 
• Knowledgeable about community resources.

RESPONDING TO INTIMATE PARTNER VIOLENCE
WHEN YOUR PATIENT IS A CHILD OR ADOLESCENT

If the patient or his/her mother tells you that s/he has been abused, you become an 
important part of her/his support system.  Living with intimate partner violence or 
making the decision to leave a relationship are ongoing issues for both patient and 
family that affect their health care. Providers need to respect the integrity and authority 
of victims of intimate partner violence to make decisions about their own relationships, 
even if the provider does not agree with those decisions. The health care provider can 
play an important role in the victim’s decision making process by asking the right 
questions, providing information about the nature of intimate partner violence, giving 
messages of support, and letting her know about resources available to her. At times it 
will be appropriate for the health care provider to make recommendations about what 
to do, but only after understanding the reality of the victim’s situation and only with 
the understanding that, ultimately, the victim must and will make her own choices, not 
withstanding child abuse laws.

Support the Victim:

• Express concern for the patient’s or parent’s safety. 
• If the victim is comfortable, encourage her/him to talk about what has happened.
• Listen without making judgments.
• Tell victims that they are not alone and that you and other people can help them.
• Tell her/him that the violence is not their fault, s/he does not deserve to be abused and 

that only her/his abuser can stop the abuse, and that there is no excuse for intimate 
partner violence.

• Make sure s/he knows that there is help available and that there are people s/he can 
turn to for support.

• Remind the victim that you are a resource, should s/he need further assistance.
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• Inform the attending parent or adolescent of any reporting laws and requirements.

Provide Information on Intimate Partner Violence:

• Intimate partner violence is common (among all social strata, educational levels and 
ethnic groups).

• Most violence continues for a long time and often gets more frequent and more severe. 
• Violence happens in all kinds of relationships – including teen relationships and lesbian 

and gay relationships. 
• Violence in the home can harm all family members including children, both physically 

and emotionally
• There are resources for families, and this clinic/practice/provider can help find them. 
• Intimate partner violence affects victim health and the health of the family.

What to Say to the Child Who has Witnessed Intimate Partner Violence:

If a parent discloses intimate partner violence, the provider with the parent’s permission 
can specifically acknowledge the disclosure with the child by saying: 

• “What are your worries about the fighting at home?”
• “I am concerned about the safety of people in your home and I am glad your mother 

told me about this.”
• “What is going on in your house is not your fault.”
• “You are not responsible for solving these problems. I am going to work with your 

mother (father, caretaker, etc.) to try to make things better.”

The way in which the provider discusses these issues with children will vary by their age 
and level of cognitive development. For a four-year-old, it is probably sufficient to provide 
simple acknowledgment and reassurance about safety. For an eight-year-old, it may be 
appropriate to add more specific reassurances about what steps the parent is taking to 
handle the situation. For an older child or an adolescent, it may be important to offer the 
opportunity to talk about their perspectives of the situation at home.

For Adolescents Who are Victims of Violence:

• Address the health issues by obtaining a complete history. 
• If possible, conduct a complete, unclothed, physical exam. Look for – and document 

– evidence of current or previous injuries and of sexual abuse. 
• Ask about medical and psychological effects resulting from abuse, such as chronic pain, 

worsening of existing medical conditions, psychological distress, anxiety, sleeping and 
eating disorders, miscarriages or substance abuse. 

• Schedule a follow-up appointment, encourage your patient to return and make other 
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appropriate referrals.
• Encourage the patient to talk to his/her parents or trusted adult about dating violence.
• For severe violence, inform adolescents that you must inform their parents or guardian 

to keep them safe. In this case, you may need to inform state protective service if the 
caretaker will not protect the child.  

Assess and Address Safety Issues:

Before your adolescent patient or a parent leaves, talk with her/him about immediate and 
future safety. These questions can also be asked over time and during subsequent visits.

• Ask her/him about her/his immediate plans. Is s/he going home to the person who hurt 
her/him? Does s/he have a friend or relative s/he can talk to? If s/he is going to leave, 
where is s/he going to go?

• Depending on the amount of time the clinician has, the following issues can be pursued 
to assess current danger: 

  • What happened during the latest incident? Is the abuse increasing in frequency  
   or severity? 

  • Were weapons involved?
  • Have there been prior incidents?
  • Have you sought any kind of assistance for previous battering? Have you ever  

   left before? 
  • Has the abuser ever threatened or physically injured the children? 
• Assess for suicidal ideation and risk of homicide:
  • Have you ever considered, threatened or attempted suicide? 
  • What injuries did you sustain during the worst incident of violence? 
  • Has the violence increased in frequency and/or severity? 
  • Has the abuser ever threatened to kill you? Do you believe s/he is capable of  

   killing you? Has the abuser used a weapon or threatened you with a weapon before? 
  • Are you planning to leave/divorce him in the near future? 
  • Are there firearms or other weapons in the house?
• Help parents think about safety issues for their children. For example: 
 • Do the kids usually get involved when a violent incident occurs? 
 • What do they do when violence erupts? 
 • Do you talk with them about it? What do you say? 
 • Children should be taught that their job in a violent situation is to stay safe,
    not to protect their parents or stop the fighting. They should be taught now to
   call 911(where age appropriate). 
 • Help the victim think about options and their implications. 
• Inquire about the possibility of referring a victim to appropriate services from a battered 

women’s shelter or support network and/or other culturally relevant agency such as a 
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community center, church or other organization serving the victim’s community. 
(See Appendix VII for a Safety Plan and Instructions).

Referrals for Adult Parents and Adolescents:

Help your patient find culturally appropriate support from a hospital or community-based 
social worker or advocate who can help the victim with: 
• Emergency shelter or permanent housing 
• Emergency financial assistance or transportation
• Counseling and/or support groups for victims and their children
• Child care, visitation centers 
• Legal assistance
• Mental health and substance abuse treatment 
• Social services
• Batterer intervention programs
• Independent living centers

Note: Couples treatment and mediation are not usually recommendedv

When possible, refer patients to organizations that reflect their cultural background or 
address their special needs such as organizations with multiple language capacity and 
those who specialize in working with teen, disabled or LGBT (lesbian, gay, bisexual, or 
transgender) clients. 

Allow her/him to use your phone to make calls. If you don’t have information about 
intimate partner violence programs in your area, call the National Domestic Violence 
Hotline at 800-799-SAFE (800-799-7233 or TDD: 800-787-3224).

 
v Mediation and couples counseling imply that both parties are responsible for the perpetrator’s violent behavior, a message that 

blames victims and fails to hold offenders accountable for their crimes. Mediation also presumes that both parties have equal 
power and can negotiate a mutually agreeable settlement. Where there is domestic violence, sexual assault, or stalking behavior, 
however, one party has controlled the other through sexual, physical, emotional and/or economic abuse. Even the most skilled 
mediator or therapist cannot shift the balance of power when one party has abused or assaulted the other, making mediation and 
joint counseling dangerous and ineffective in such cases.
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Referrals For Children:

Children react to witnessing intimate partner violence in many different ways. The family’s 
capacity to support these children also varies, as do their beliefs or ways of seeking 
help. If the parent is concerned about her child, options for help should be discussed, 
including a counseling referral, mental health assessment or other support services (such 
as Big Brother/Big Sister). A referral would be strongly recommended in the following 
circumstances:

• If the child has witnessed severe violence resulting in injury or hospitalization of either 
the child, sibling or the parent.

• If the child’s symptoms have persisted for more than three months.
• If there has been a change in behavior or an increase in aggression or depression.
• If the caretaker is unable to be emotionally attuned to the child’s needs.
• If the violence has resulted in the death of a parent.

Reporting Requirements for Child Abuse and Intimate Partner Violence:

Know your state’s child abuse and intimate partner violence reporting laws. (Discussion of 

the complexity of these issues can be found in Appendices VIII, IX & X). Contact your local 
prosecutor or state attorney general, and local law enforcement to interpret the law.
 
• Before asking about intimate partner violence, you may want to disclose any limits of 

confidentiality. Since many adolescents who are victimized by an intimate partner do 
not want their family to know about an intimate relationship, it is important that you 
understand and explain the limits of confidentiality of both their medical record and 
reporting before screening.vi

• If the child has been injured, or if your state requires mandated reporting in all cases of a 
child’s exposure to intimate partner violence, you must: 

• Follow the state guidelines for completing a report.
• Encourage the victim to place a call to CPS themselves from the practitioners office, thus 

protecting her from charges of “failure to protect” while simultaneously protecting the 
child and meeting statutory child abuse reporting laws.

• If possible, when making the report yourself, tell the attending parent what you will say 
in the report and/or allow her to read/hear what you will say.

• When making the report to CPS, inform the screener or intake worker about the 
specifics of the domestic abuse and give as much information as possible about the risks 
for safety of the mother and child, the perpetrator, his current location, the anticipated 
response and the potential for subsequent violence.

vi Federal health privacy regulations allow parents of teens to access health information unless the teen is emancipated or legally 
seeking care without parental consent such as services offered in Title XX, family planning clinics or STD clinics.
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How to Document Intimate Partner Violence:

Documentation provides information on the effects of intimate partner violence over time 
and improves continuity of care. Make sure you are following your institution, state and 
federal privacy policies.
• Documentation is recommended. However, use caution in documenting intimate partner 

violence in a child’s chart if the abuser is the biological or custodial parent. It may be 
advantageous to document on a separate form. 

• For adolescents, documentation should be handled consistently with documentation of 
other sensitive issues, such as sexual activity, alcohol or drug use.vi 

• When documenting, use direct quotes like “ Mother/Patient states…”. Avoid judgmental 
terms such as “patient alleges” or “patient claims.”

• With permission, photograph or draw picture of any injuries. 

What to Do if a Patient Says “No” or Will Not Discuss Abuse:

Many victims of intimate partner violence will talk about their experiences if asked to do so 
in a sensitive and empathetic way. However, some victims may be reluctant to talk about 
their experiences regardless, because they are embarrassed or ashamed, or afraid that if 
they tell anyone they may face more severe abuse. There may be financial issues and or 
immigration concerns. Patients need to decide for themselves about whether they wish to 
disclose. If you suspect intimate partner violence and the victim remains reluctant to discuss 
or disclose, let her/him know that should s/he need your assistance in the future, you are 
available. The goal is not to get the victim to admit to the problem, but to let her/him know 
that you are a resource should intimate partner violence ever be an issue for them.
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It is important that the practice or clinic setting be set up to support the staff in 
responding effectively and efficiently to disclosures of intimate partner violence. In 
preparing your practice to begin routine inquiry for and response to intimate partner 
violence, it is advisable to obtain support from the leadership and administration, as well as 
to solicit staff input. 

Physical environment should: 

• Allow for confidential interviewing
• Have posters on intimate partner violence that are multicultural and multilingual; that 

present available resources; and that include information about victims, perpetrators, 
and/or other family and community members affected by family violence 

• Have brochures/pocket cards for victims and perpetrators and resources that describe the 
impact of intimate partners violence on children.

• Have brochures placed in exam rooms and private places such as bathrooms 
• Patient materials should include: brochures, discharge instructions, safety planning 

handouts and referral information on services for on-site or off-site advocacy, counseling, 
and legal and other community-based services for child witnesses, victims, perpetrators 
and others affected by intimate partner violence

(See Appendix XII for resources or www@endabuse.org/health for materials.)

Training for staff should include:

• Short- and long-term developmental and behavioral effects of childhood exposure to 
domestic violence and child abuse

• Survivors’ perspectives
• Cultural competency
• Dynamics of victimization and perpetration
• Skills building—how to assess, intervene supportively and document appropriately 
• Interactive role playing and modeling of inquiry and response techniques
• Information on where employees in abusive relationships can access help

Training should be part of staff orientation; ongoing, repeated and institutionalized; and 
mandatory for all employees. Providers who will be assessing and documenting in the 
medical record should receive training on dynamics and clinical response. Other staff 
—including allied health professionals, receptionists and security, who can play an essential 
role in identifying and protecting victims and their children — should receive general 
awareness training on intimate partner violence. Interpreters in particular should be 
trained in advance about the dynamics of intimate partner violence, childhood exposure 
to violence, the importance of confidentiality and non-judgmental interpretation, and 
appropriate word choices for translation of routine assessment. 

Identifying and Responding to Domestic Violence:
Consensus Recommendations for Child and Adolescent Health

33

P
rep

arin
g You

r P
ractice

PREPARING YOUR
CHILD HEALTH PRACTICE

PART IV



Preparing Your Practice

Family Violence Prevention Fund

34

P
rep

arin
g You

r P
ractice

Protocols should include:

• Definitions, guiding principles, routine assessment, intervention and documentation 
strategies, reporting policies and confidentiality rules

• Roles and responsibilities of staff

All staff should receive an orientation on the protocol. It should also be updated regularly 
and informed by new knowledge, laws and policies regarding intimate partner violence. It 
should be accessible to all staff.

Continuous Quality Improvement (CQI) Program:

• Scheduled audits of medical records to review compliance with the protocol
• Patient satisfaction surveys
• Regular discussions during staff meetings regarding functioning of intimate partner 

violence program
• Links to other quality improvement efforts
• Links to medical information system developments
• CQI goals publicized 

Provider resources should include: 

• Chart prompts in the medical record
• Documentation and assessment forms
• Posters and practitioner pocket cards
• Materials that are easily accessible to providers and regularly updated
• Consultation with on-site or off-site domestic violence advocates, legal and forensic 

experts, counselors with expertise in trauma treatment, and community experts from 
diverse communities (LGBT, disability, elder, teen, and ethnic-specific, immigrant, 

   and others) 
• Feedback mechanisms for providers

Employee assistance or human resources programs 
(for large facilities) should:

• Address intimate partner violence victimization and perpetration 
• Be confidential (within legal limits), easily accessible and well publicized
• Be incorporated into managerial training
• Include intimate partners violence information in employee publications and alerts 
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AMERICAN ACADEMY OF PEDIATRICS
COMMITTEE ON CHILD ABUSE AND NEGLECT

The Role of the Pediatrician in Recognizing and Intervening 
on Behalf of Abused Women (RE9748)
ABSTRACT. Pediatricians are in a position to recognize abused women in pediatric settings. 
Intervening on behalf of battered women is an active form of child abuse prevention. 
Knowledge of local resources and state laws for reporting abuse are emphasized.

The abuse of women is a pediatric issue. The American Academy of Pediatrics (AAP) and 
its membership recognize the importance of improving the physician’s ability to recognize 
partner violence as well as child abuse and other forms of family violence.1 Intervention 
is crucial because children whose mothers are being assaulted are also likely to be victims. 
Identifying and intervening on behalf of battered women may be one of the most effective 
means of preventing child abuse. 7 

Abuse of spouses and intimate partners is a pediatric issue even when children are not 
being physically assaulted. Pediatricians should be aware of the profound effects family 
violence has on children who witness it or even overhear it. Witnessing violence in the 
home can be as traumatic for children as being the victim of physical or sexual abuse. 
Children whose mothers are abused may experience serious emotional distress and 
manifest severe behavioral problems as a result.6,8 Adolescents who observe abusive 
relationships at home may repeat that dynamic in dating or other relationships. (Men and 
older persons of both genders also can be victims of partner and intimate violence, but 
they are less likely to be seen in pediatric settings.) 

Abused women are unlikely to seek care for their injuries from pediatricians. However, 
mothers of children seen by pediatricians may show signs of injury such as facial bruising. 
They may have other less obvious signs of abuse such as depression, anxiety, failure 
to keep medical appointments, reluctance to answer questions about discipline in the 
home, or frequent office visits for complaints not borne out by the medical evaluation 
of their child. Women may reveal the abuse to the pediatrician if they are questioned in 
a sympathetic and sensitive manner, in a confidential setting, away from the abuser, and 
provided some assurance of safety. 

Questions about family violence should become part of anticipatory guidance. Pediatricians 
must understand the dynamics of abusive relationships. Excellent guidelines for managing 
situations of abuse have been published,9-13 and pediatricians need to become familiar with 
them. There also are increasing numbers of continuing education opportunities available 
to learn intervention techniques.
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Pediatricians should have a protocol or action plan that has been reviewed with local 
authorities on domestic violence. Because of time constraints in a busy office practice or 
emergency room setting, an interdisciplinary approach to family violence may be most 
appropriate. Pediatricians can call on nurses, social workers or advocacy groups with 
expertise in assisting and counseling victims. The AMA’s 1996 Diagnostic and Treatment 
Guidelines on Domestic Violence state that optimal care for the woman in an abusive 
relationship depends on the physician’s working knowledge of community resources that 
can provide safety, advocacy, and support. The AMA and many state medical associations 
provide directories of agencies that provide services or information about all forms of 
family violence. 

Pediatricians can provide education to agencies that deal with battered women about 
the risk of primary and secondary abuse to children whose mothers are abused. Every 
effort should be made to secure counseling for children who have been exposed to 
family violence. Such treatment may be provided in groups or individually, but the focus 
should be on understanding violence and how to avoid it. There is increasing evidence 
that children who grow up with violence are prone to violent behavior themselves, and 
pediatricians are in a position to break the cycle.

THE AAP RECOGNIZES THAT FAMILY AND INTIMATE PARTNER VIOLENCE IS 
HARMFUL TO CHILDREN. THE AAP RECOMMENDS THAT:
1. Residency training programs and continuing medical education (CME) program leaders 

incorporate education on family and intimate partner violence and its implications for 
child health into the curricula of pediatricians and pediatric emergency department 
physicians; 

2. Pediatricians should attempt to recognize evidence of family or intimate partner violence 
in the office setting; 

3. Pediatricians should intervene in a sensitive and skillful manner that maximizes the 
safety of women and children victims; and 

4. Pediatricians should support local and national multidisciplinary efforts to recognize, 
treat and prevent family and intimate partner violence.

American Academy of Child and Adolescent Psychiatry 
This statement has been approved by the Council on Child and Adolescent Health.
The recommendations in this statement do not indicate an exclusive course of treatment 
or serve as a standard of medical care. Variations, taking into account individual 
circumstances, may be appropriate.
Copyright © 1998 by the American Academy of Pediatrics.

AMERICAN ACADEMY OF FAMILY PHYSICIANS-Violence (Position Paper) 
Family violence permeates our society. It affects us as individuals, family physicians, parents, 
spouses, educators and citizens. The breadth of the problem is staggering. Public health 
officials identify family violence as a public health issue of epidemic proportions.



Appendix I

Identifying and Responding to Domestic Violence:
Consensus Recommendations for Child and Adolescent Health

39

A
p
p
en

d
ix I

THE FAMILY PHYSICIAN’S ROLE
Family violence will affect at least one third of the patients cared for by family physicians, 
and the impact of family violence may become evident in the one-on-one relationship 
of the family physician and the patient. It is imperative that physicians be aware of the 
prevalence of violence in all sectors of society and be alert for its effects in their encounters 
with virtually every patient.

Violence against women will be the form of family violence most frequently seen in family 
practice. Physicians need to recognize that women who are victims of domestic violence 
will be patients in every family practice in this country because one in every four women 
has been a victim of domestic violence at some point in her life, and one in seven women 
has been victimized in the past year. Pregnancy confers no protection. In fact, abuse 
often begins or escalates during pregnancy. One in six pregnant women is abused during 
pregnancy and 17 percent of physical or sexual abuse of women occurs during pregnancy. 
One study reported abuse in 37 percent of obstetric patients and showed that class, race 
and educational level made no difference.

THE ROLE OF THE FAMILY PHYSICIAN IN THE IDENTIFICATION AND TREATMENT 
OF FAMILY VIOLENCE
Despite barriers to the diagnosis and treatment of victims of family violence, family 
physicians are in an ideal position to take on this challenge and are compelled to do so by 
the sheer magnitude of the problem. Family physicians are better able to identify those at 
risk because they are trained to care for the whole family and for the individual as a part 
of the larger community. Because of the continuity of care family physicians provide, they 
can gain patient confidence over time and can serve as sympathetic listeners and patient 
advocates. Family physicians can provide early intervention to break the cycle of violence 
through routine screening and the identification of abuse. They can help by teaching 
parenting skills and counseling patients on the stress of caring for children or elderly 
parents. Physicians can talk with women and men about their experiences of previous 
abuse and can be a central referral source for other resources in the community.

AAFP INITIATIVES TO DECREASE FAMILY VIOLENCE
Among activities for the American Academy of Family Physicians (AAFP) to consider are 
the following:
1. Developing or adapting teaching modules for members to present to medical students, 

residents, hospital staff and community groups;
2. Creating an ongoing education program for members on screening, recognition and 

treatment of violence, including distribution of the American Medical Association’s 
guidelines for history-taking around issues of violence and abuse;

3. Supporting or developing university-, hospital- or office-based protocols and policies 
about family violence;

4. Publicizing to members the hot-line numbers for organizations that help physicians and 
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patients deal with abuse;
5. Offering continuing medical education for members to increase their skills in screening 

for, identifying and treating cases of domestic violence;
6. Participating in public policy initiatives and legislative reform to protect victims and 

rehabilitate batterers and partnering with other organizations committed to decreasing 
family violence;

7. Promoting reasonable and responsible control of firearms and other weapons.

AMERICAN COLLEGE OF OBSTETRICIANS AND GYNECOLOGISTS 
Division of Women’s Health Issues, ACOG Educational Bulletin, No. 257, December 1999

Domestic Violence – 

SCREENING AND IDENTIFICATION
Specific measures can be taken to improve identification and facilitate disclosure of domestic 
violence. A prefacing statement followed by a few simple, direct questions will identify most 
women with a history of abuse or assault. The introduction or preface should establish that 
screening is universal. The screening assessment should follow with direct questioning. 

Children in violent homes should be evaluated by a professional who can assess the child’s 
behavioral patterns and help the child address the emotional impact of the violence. 
Referrals to such resources are essential, because the victim may not be willing or able to 
do so on her own, especially if she fears removal of the child more than the violence.

Physicians or other health care workers who provide acute or chronic medical care to the older 
adult may see the older adult on a regular basis and have unique opportunities for screening 
and assessment. Additionally, an opportunity for screening and recognition exists during all 
health-related encounters of older individuals, such as routine gynecologic examinations. 

SUMMARY
Many physicians, especially in the current managed care environment, are concerned 
that abuse screening and disclosure will require inordinate amounts of time, but with 
an established protocol and referral system this important problem can be managed. 
Screening all patients is the key to identifying abuse. With disclosure of ongoing domestic 
violence, the physician’s responsibility should incude acknowledgement of abuse, 
making a safety assessment, assisting with a safety plan, providing appropriate referrals, 
documentation, and continued support. For disclosure of past violence, the responsibilities 
are similar but generally do not require immediate intervention. Women with a history of 
past victimization need to have that history identified and acknowledged and may need 
referral to other professionals to assist with the resolution of their trauma-related issues. 
Regardless of the types of victimization a woman has experienced, providing a safe setting 
in which she can discuss the problem and receive support is an important part of her 
recovery. Through these measures, the health care team can help abused women take the 
first steps toward ending the violence and achieving a healthy recovery.
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Knocking Down Walls: Barrier Myths to Screening for Violence 
in Primary Care
Marilyn Augustyn, Tracy Magee, Mary Duffy Pediatrics, Boston University School of 
Medicine, Boston, MA; Nursing, Boston College, Boston, MA

BACKGROUND: In 1998 the AAP in a policy statement recommended that “questions 
about domestic violence(DV) should become part of anticipatory guidance”. Since that 
time, studies have shown that providers are hesitant to follow the recommendation. 
Barriers have been sited from child presence in the room to fear of offending parents. 

OBJECTIVE: This study explored how frequently providers in an urban practice screened 
for DV, whether children’s age and/presence in the room, length of time providers knew 
the family and how providers perceived parents response influenced screening.

DESIGN/METHODS: At baseline, 24 providers in an urban pediatric practice completed 
an interview about their current practices of screening for a child’s exposure to violence. 
Over the following 4 weeks, they completed a form at the conclusion of well child care 
visits(children birth to 12 years) which covered several areas including whether they 
screened for DV and a Likert scale rating provider perceptions of parents’ response to 
being asked these questions.

RESULTS: The providers were 16 residents, 6 attending pediatricians, 1 Nurse practicioner 
and 1 fellow. 84% reported they asked screening questions with the child in the room. 
During the 4 week period of the study, 60% of the providers reported that they screened 
for DV with 60% also reporting screening for community violence (CV). 93% of the time, 
providers asked these questions with the child in the room. Of these encounters, 78% 
were first visits with the family. Of the 22% that were repeat visits, 80% had known the 
family more than 6 months. 70% of the providers rated parent response as an 8 or higher 
on a 10 point scale (10 being most receptive). Controlling for child age and how long the 
provider knew the family, providers were more likely to screen when the child was older 
whether or not they had known the family previously.

CONCLUSIONS: Over 3 years after the statement was issued recommending universal 
screening for DV, providers continue to struggle with several barriers. In this pilot data of 
an urban practice, only 60% of visits were screened and these primarily were visits among 
older children. Interestingly, child presence in the room did not appear to be a barrier nor 
did parent response to the questions. Since the greatest risk for DV is often when children 
are less than 5 years of age, providers perhaps need to consider alternative methods to 
screen more effectively.
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Maternal Screening for Domestic Violence during Pediatric Visits: 
Physicians’ Practices and Perspectives
Linda Chamberlain, Ph.D. MPH

OBJECTIVES: Very little is known about how physicians respond to domestic violence 
in the pediatric setting. Our objectives were to examine physicians’ maternal screening 
and intervention practices for domestic violence and to investigate perceived barriers to 
screening during child health care visits.

METHODS/DESIGN: A 17-question survey about current screening and intervention 
practices, training and perspectives on perceived screening barriers was conducted by mail.

SAMPLE STUDIED: All physicians practicing in Alaska who provided health care to 
children, age 18 or younger. 

PRELIMINARY RESULTS: Surveys were completed by 393 (73%) of the 540 eligible 
physicians, including 208 family practitioners and general practitioners; 70 pediatricians 
and 48 emergency medicine physicians. Forty-nine percent of physicians had specific 
training on the effects of domestic violence on children. More than one-quarter (29%) 
estimated that 1 in 10 children in their practices had lived in a household with domestic 
violence. The majority of physicians screened often or always for domestic violence when 
the mother had signs of injury (88%) or when they suspected child abuse (95%). Routine 
screening was less common at initial pediatric visits (16%), well-child visits (11%), urgent 
care visits (31%), and when providing counseling/anticipatory guidance to mothers of 
newborn infants (16%). Commonly reported intervention strategies included providing 
information on victim services (87%), talking to the mother about safety concerns (81%), 
and talking to the child alone when appropriate (51%). The majority of physicians did not 
consider commonly perceived barriers such as inadequate training and concerns about 
child witness reporting requirements as major barriers to screening. Nearly all (98%) 
respondents agreed that witnessing domestic violence in an important health issue for 
children. Eighty-five percent of physicians agreed that they have a responsibility as part 
of their practice to screen mothers for domestic violence when providing health care to 
children. There was nearly total agreement (99.5%) among respondents that helping a 
mother who is being battered can make a difference in the lives of her children.

CONCLUSION: While physicians frequently screen mothers for domestic violence when 
there is evidence of maternal injury or suspected child abuse, opportunities to screen 
at other child health care visits are being missed. Most physicians agreed that domestic 
violence is an important children’s health care issue that should be addressed in the 
pediatric setting. Many commonly perceived barriers to screening may not be predictive of 
physicians’maternal screening practices
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Mothers’ and health care providers’ perspectives on screening for 
intimate partner violence in a pediatric emergency department
M. Denise Dowd, MD, MPH; Christopher Kennedy, MD; Jane F. Knapp, MD
From the Division of Emergency Medicine, Children’s Mercy Hospital, Kansas City, MO 
NOTE: This abstract with full article will be published in Archives of Pediatric and Adolescent 

Medicine, August, 2002. For full citation with pages send email to apam@u.washington.edu

OBJECTIVE: To determine the attitudes, feelings and beliefs of mothers and pediatric 
emergency department health care providers toward routine intimate partner violence 
screening. 

METHODS: This qualitative project employed focus groups of mothers who brought 
their children to a children’s hospital emergency department for care and physicians and 
nurses who staffed the same department. We held six ethnically homogeneous mother 
groups: two Caucasian, two African-American, two Latina and four provider groups: two 
predominately female nurse groups and two physician groups: one male and one female. 
Professional moderators conducted the sessions using a semi-structured discussion guide. 
All groups were audio- and videotaped and tapes were reviewed for reoccurring themes. 

RESULTS: A total of 59 mothers, 21 nurses and 17 physicians participated. Mothers 
identified intimate partner violence as a common problem in their communities and 
most remarked that routine screening for adult intimate partner violence is an appropriate 
activity for a pediatric emergency department. However, many expressed concern that 
willingness to disclose might be affected by a fear of being reported to child protective 
services. They stressed the importance of addressing the child’s health problem first, 
that screening be done in an empathetic way and that immediate assistance be available 
if needed. Themes identified in the provider groups included concerns about time 
constraints, fear of offending and concerns that unless immediate intervention was 
available the victim could be placed in jeopardy. Many said they would feel obligated to 
notify child protective services upon disclosure of intimate partner violence. 

CONCLUSIONS: Intimate partner violence screening protocols in the pediatric emergency 
department should take into consideration the beliefs and attitudes of both those doing 
the screening and those being screened. Those developing screening protocols for a 
pediatric emergency department should consider:1) Those assigned to screen must 
demonstrate empathy, warmth and a helping attitude. 2) The importance of addressing 
the child’s medical needs first and a screening process that is minimally disruptive to the 
emergency department. 3) A defined, organized approach to assessing danger to the child 
and how and when it is appropriate to notify CPS when a caregiver screens positive. 4) 
Resources must be available immediately to a victim who requests them. 
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Pediatrician’s views on the treatment and preventions 
of violent injuries to children
LM Olson, KG O’Connor, H Spivak & MZ Esquivel, American Academy of Pediatrics, Elk 
Grove Village, IL. 
(PERIODIC SURVEY OF FELLOWS, American Academy of Pediatrics, Division of Health 
Policy Research from PEDIATRIC ACADEMIC SOCIETIES , May 2001)

OBJECTIVE: To assess the portion of pediatricians treating violent injuries and their 
perceived capacity to address violence in the office setting. 

DESIGN: National random sample, mailed survey. 

PARTICIPANTS: 574 U.S. members of the American Academy of Pediatrics who provide 
direct patient care. 

RESULTS: Many pediatricians report they treated (in the past 12 months) injuries due to 
child abuse (61%), domestic violence (43%) or community violence (45%). Substantial 
numbers of respondents believe that pediatricians should address, in the community and 
in practice, violence against children. However, while pediatricians generally feel confident 
about their skills in treating child abuse, they are less likely to feel adequately prepared to 
treat children at risk for domestic violence. 

    Proportion of Pediatricians Indicating Agreement (%)

 CHILD ABUSE DOMESTIC VIOL. COMMUNITY VIOL.
Are confident in ability to identify 
children at risk for….............. 63.7 35.1 32.6
Are confident in ability to manage 
cases of…............................. 62.6 43.1 46.4
Have received adequate training 
in the area of….........................  48.5 19.7 15.8

CONCLUSION: Injury from violence is a problem confronting large numbers of pediatric 
practices. The identified gaps can help shape new training programs and interventions to 
help practitioners address this critical risk to children. 
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Should Children Be in the Room When the Mother Is 
Screened for Partner Violence?
Zink, Therese MD, MPH 
The Journal of Family Practice, © 2000 by Appleton & Lange. All rights reserved. 
Volume 49(2) February 2000 pp 130-136

BACKGROUND: The goal of our study was to understand the important issues to consider 
when screening women for intimate partner violence in front of their children.

METHODS: Interviews and focus groups were conducted with experienced family 
physicians and pediatricians and family violence experts (child psychologists, social workers, 
and domestic violence agency directors). Session transcripts were coded and categorized.

RESULTS: Experts disagreed on the appropriateness of general screening for intimate 
partner violence in front of children older than 2 to 3 years. The majority thought that 
general questions were appropriate, if the in-depth questioning of the abused parent was 
done in private. Screening for child abuse when domestic violence is identified (and for 
domestic violence when child abuse is discovered) was recommended. Documentation 
about intimate partner violence in the child’s medical chart raises questions about 
confidentiality, since the person committing the abuse may have access, if he or she is a 
legal guardian. Physicians need more education on the symptoms of children who are 
exposed to violence between adults.

CONCLUSIONS: More research is needed to understand appropriate questions and 
methods of screening for intimate partner violence in front of children. The tension is 
between practical recommendations for routine screening and preserving the safety of the 
parent and the children. Intimate partner violence screening by physicians is important. 
Interrupting the cycle of violence may give a child a better chance at maturing into a 
healthy adult.
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Routinely assessing all parents and caretakers (both female and male) for IPV victimization 
raises additional policy and practice issues for providers and there is debate in the field 
about appropriate responses. Those opposed to these policies assert that the risks of 
alerting perpetrators to protocols identifying and assessing IPV outweigh the benefits. 
The concerns are that perpetrators may limit their partners’ access to health care, may 
threaten victims who disclose, or may learn about safety planning materials which could 
ultimately undermine victim safety. Proponents of policies to assess men and women 
assert that, because men in same sex relationships experience DV at equal rates as women 
in heterosexual relationships, and some men in heterosexual couples experience abuse, 
it is critical to identify and assist as many victims as possible. Proponents also argue that 
determined perpetrators can already access safety planning materials and that assessing 
all patients offers unparalleled opportunities for abuse prevention. Still others maintain 
that because the majority of IPV victims are women, providers should begin by assessing 
all female patients and integrate inquiries for men as a second step, after gaining more 
experience in screening for victimization and developing policies to address some of 
the difficult practical concerns that are raised when assessing all parents and caretakers. 
Providers and health facilities should consider the dilemmas and recommendations listed 
below as they develop their unique protocols.

DILEMMAS:

It may be difficult to assess who the victim is. The accounts of one or 
both parties may lead to significant confusion about the incident. 

• Male perpetrators often claim victimization to avoid consequences or as a tactic to 
further control victims.69 Because of the majority of IPV perpetrators are male, assessing 
men increases the likelihood of assessing perpetrators who may claim they are victims. 
There is not sufficient experience with female perpetrators of violence to know if this is 
also true in with female batterers. 

• Victims may take the blame for the abuse because they have been told repeatedly by 
their partners that the problems in the relationship are their fault or because they used 
violence or other tactics in self-defense. 

• Both parties may use physical force in an incident.

Whether the patient is viewed as a victim or perpetrator will influence 
the health care providers’ response and may lead to inappropriate 
treatment.

• A victim who takes the blame for the abuse might prevent providers from offering them 
support and information about IPV 

• Perpetrators who falsely claim they are victims might lead providers to sharing 
safety-planning strategies with perpetrators, inadvertently colluding with them and 
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undermining victims’ safety planning efforts.
• What is recorded in the medical record by the health care provider can have legal 

ramifications for the victim particularly in divorce, custody or other legal cases. 

While it is not the role of the health care provider to determine if the patient is telling 
the truth, the provider should take care in evaluating the patient’s information and in 
identifying whether or not she/he is a victim of IPV, just as they take care in evaluating other 
patient’s reports of health concerns. Understanding the definition of IPV and being skilled in 
behavioral inquiry assists providers in making accurate identification of victimization. 

RECOMMENDATIONS FOR POLICY IMPLEMENTATION:

The Family Violence Prevention Fund recommends that providers implement policies to 
assess all male and female parents for victimization only after taking precautions to protect 
victims whose perpetrators claim to be abused. Training providers on perpetrator dynamics 
and responses to gay, lesbian and straight victims is critical for all IPV programs, including 
those that target women only. When implementing a policy to assess all patients, first: 

• Contact local DV programs (and batterer’s intervention programs that they recommend) 
and explain that you are considering a plan to assess all patients for victimization. 
This will prepare them for referrals and will give them an opportunity to inform the 
development of your protocol. 

• Inform all patients that you assess men and women for victimization and make 
safety planning materials available to both, so that victims who are concerned about 
perpetrators sabotaging their safety plan efforts can plan accordingly. Make information 
available about advocates on-site or in the community that can help the victim with 
these plans, regardless of whether the victim discloses abuse. 

• Understand and conduct training on the IPV prevalence studies. Emerging research 
demonstrates that IPV occurs at similar rates in LGTB adolescent and adult populations70 
with higher rates in male same sex relationships than female.71 Most studies indicate 
that about 5-10%72 of all victims are men (an unknown percentage of whom are gay). 
Because of this, you should expect to see a fairly small percentage of heterosexual male 
victims in your practice – but should be prepared to respond to all victims. 

• Understand and conduct training on the dynamics of IPV: IPV serves the purpose of 
establishing power and control through various tactics. This establishment of an abusive 
imbalance of power and control is fundamentally what distinguishes IPV perpetrators 
from victims. There are multiple indicators of abusive behavior (denying access to 
friends/family, intimidation, etc) not just physical abuse, and victims’ lives generally 
become more limited and controlled.
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Recommendations for Clinical Practice:

• Do not blame patients or force them to prove their “victimhood.” 
• Assessments should be handled sensitively and without bias. 
• Even if you are unsure if your patient is a victim, document that you inquired, the 

patients’ response, and note the details of the abuse and health consequences. Offer the 
patient educational materials about IPV and referrals. 

HEALTH CARE PROVIDER RESPONSE TO GAY, LESBIAN AND
HETEROSEXUAL MALE VICTIMS

Lesbian, Gay Bisexual and Transgendered victims of abuse:

Emerging research demonstrates that IPV occurs at similar rates in LGTB adolescent and 
adult populations as in heterosexual populationsvii with higher rates in male same sex 
relationships than femaleviii. However, it is important to realize that the statistics may be 
low because those in a same sex relationships may not be comfortable stating their sexual 
preference. A policy to assess all patients should include specific recommendations for 
responding to lesbian, gay bisexual, and transgendered (LGBT) victims. Specialized services 
may be limited in your area so, when unavailable, refer patients to national organizations or 
the National Domestic Violence Hotline.

PRIOR TO IMPLEMENTING A PROGRAM TO ASSESS ALL PATIENTS, 
IT IS IMPORTANT TO:
• Beware of your own bias and/or homophobia
• Call your local IPV program and determine what resources are available for lesbian, gay, 

bisexual and transgendered clients
• Call any local programs for LGBT communities and determine what resources they offer 

for victims of IPV 
• In addition (or if no programs exist in your area), provide LGBT victims with the 

national DV hotline number for more information or materials.
• Have educational and safety materials available that are appropriate for LGBT victims 

(for materials, go to the FVPF website www.endabuse.org/health)
• Refer gay male victims of IPV to Community United Against Violence (San Francisco), 

Gay Men’s Domestic Violence Project (Boston) or other organizations for information 
and support (See Appendix XII). 

vii
Bureau of Justice Statistics Special Report, Intimate Partner Violence and Age of Victim, 1993-99, United States Department of   
Justice, October 2001.

viii
Morrow, Jeanie (April 1994). Identifying and treating battered lesbians. San Francisco MedicineLetellier, Patrick (April 1994). 

Identifying and treating battered gay men in a medical setting. San Francisco Medicine. Goodenow, Carol. (1998). 1997 
Massachusetts Youth Risk Behavior Survey. Malden, MA: Massachusetts Department of Education. Renzetti, C. Violent Betrayal: 
Partner Abuse in Lesbian Relationships. Sage Publications. 1992, 18.
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• Refer lesbian victims to the Network for Battered Lesbians and Bisexual Women 
(Boston), Anti-Violence Project and/or other local organizations for information and 
support (See Appendix XII).

Heterosexual Male Victims

There is limited research on male victims of IPV in heterosexual relationships. Most 
major studies on male victimization do not clarify if male victims are in gay or 
heterosexual relationships. However, a policy to assess all patients should include 
specific recommendations for responding to heterosexual male victims. Services for 
male victims may be very limited in your area, so be prepared to refer patients to 
national or international programs and the National Domestic Violence Hotline. Prior to 
implementing a program it is important to:

• Be aware of your own bias regarding heterosexual male victims of abuse.
• Call your local DV program and learn about their policy on heterosexual male victims
• Refer patients to any local programs available, the National Domestic Violence Hotline 

or other resources including:www.vix.com/menmag/batamen.htm.
• Have gender neutral educational materials available about abuse or refer patients to the 

websites listed in Appendix VIII for more educational materials for battered men.

 



Many victims of IPV will talk about their experiences if asked to do so in a sensitive 
and empathetic way. However, other victims may be reluctant to disclose. They may be 
embarrassed, ashamed, or afraid that if they tell anyone they may be at risk for more 
severe abuse. There may be financial issues and/or concerns about immigration status, 
or they may lack trust in people because trust was violated in their intimate relationship. 
Below are some of the reasons one might suspect IPV and might ask follow-up questions.

For Adults
• Failure to keep medical appointments, or comply with medical protocols

• Secrecy or obvious discomfort when interviewed about relationship
• The presence of a partner who comes into the examining room with the patient and 

controls or dominates the interview, is overly solicitous and will not leave the patient 
alone with her/his provider

• The patient returns repeatedly with vague complaints
• A patient who presents with health problems associated with abuse 
• Unexplained injuries or injuries inconsistent with the history given
• Somatic complaints
• Delay between an injury and seeking medical treatment
• Injury to the head, neck, chest, breasts, abdomen, or genitals
• Bilateral or multiple injuries, especially if in different stages of healing
• Physical injury during pregnancy, especially on the breasts and abdomen
• Chronic pain without apparent etiology
• An unusually high number of visits to health care providers 
• High number of STI’s, pregnancies, miscarriages, and abortions repeat vaginal and 

urinary tract infections. 
(See Appendix VI for others) 

For Children and Adolescents
All of the applicable health problems listed above as well as:
• Age inappropriate injuries, burns, injuries to the genital areas
• Developmental & behavioral problems
• Psychological distress such as depression, suicidal ideation or attempts, attachment 

problems, anxiety, sleeping and/or eating disorders, panic attacks, symptoms of PTSD, 
and substance use/abuse problems 

If you see any of these indicators, or if you suspect abuse, yet the patient remains reluctant to discuss or 

disclose, provide the patient with a hotline number and other resources in case they need them in the future. 

Let the patient know that should s/he ever need it, you are available as a resource. Bring the issue up during 

the next visit. The goal is not to force the victim to admit to a problem, but to try and anticipate his/her 

concerns about disclosure and to let her/him know that you can be a resource should this ever be a problem. 

Encourage her/him to return and schedule a follow-up visit within a short time.

Identifying and Responding to Domestic Violence:
Consensus Recommendations for Child and Adolescent Health
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EXPANDED ASSESSMENT FOR
VICTIMS OF DOMESTIC VIOLENCE

Family Violence Prevention Fund

APPENDIX VI

Assessment time will vary with the severity of the abuse, the readiness of the domestic 
violence victims to discuss it and time available with the provider. Unless the patient 
is in crisis, the assessment can be conducted over time. Expanded health assessments 
can include assessment of associated health problems and/or expanded assessment 
of the abuse. Provide the victim an opportunity to talk with someone else from the 
community who is trained on IPV if they are uncomfortable speaking with the provider. 
These assessments can occur in primary care, ob/gyn, mental health settings or in any 
setting where a trained health care provider, social worker, or advocate can conduct the 
assessment in private.

Expanded Assessment of Related Health Problems
A positive identification for lifetime or current exposure to IPV should trigger expanded
health assessment (either by the provider who identified the patient or a specialist to
whom the patient is referred). Consider and address the following areas:
• Health issues related to IPV: injuries, chronic pain (neck, back, pelvic migraines) peptic 

ulcers, irritable bowel syndrome, STI’s (including HIV/AIDS), insomnia, vaginal and 
urinary tract infections, multiple pregnancies, miscarriages and abortions

• Substance abuse by the patient: (such as tobacco, alcohol, or others)
• Ability to manage other illnesses (such as hypertension, diabetes, asthma, HIV/AIDS)
• Mental health problems: depression, PTSD, anxiety, stress, suicide risk
• If pregnant: pregnancy complications such as miscarriages, low weight gain, anemia, 

infections, first and second trimester bleeding, and low birth weight babies
• If forced sex occured: assess for gynecological problems including STI’s, anal/vaginal 

tearing, sexual dysfunction, and ask about safe sex practices and family planning
• If choking/head injury and the patient was unconscious: conduct a neurological exam
• Particularly for teens: Assessment of exposure to dating violence or forced use of drugs 

such as Rohypnol (RH) “rophies”, GHB (Gama Hydroxybutyric acid) etc.
• Preventive health behaviors: encourage and help facilitate preventive health behaviors: 

such as regular mammography, pap smears, early pre-natal care, etc.

Expanded assessment of the history and extent of the abuse
• Discussion of childhood history of abuse in family of origin
• Discussion about whether abuser is limiting access to friends, family or co-workers
• Assessment of supports in place including friends, family, community, church, etc.
• Discussion of separation, divorce, or seeking shelter
• Assessment of the victim’s community’s response to abuse, marriage, divorce, health and 

healing, and find out how the victim responds to cultural expectations
• Assessment of how the abuse has affected the children (physically, emotionally, etc.)
• Assessment of how abuse affected her/his life, work, school, and relationships
• Assessment of whether threats have been made, or violence has been carried out against 

the family pet(s).
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Questions about the batterer
• Does the batterer use illicit drugs and/or alcohol? How much? How often?
• Does batterer increase his/her violent behavior when under the influence?
• Does the batterer have any mental health problems?
• Is the batterer taking medications, if so what?
• Does the batterer have a criminal record?

Suicide and Homicide Assessment Questions
To assess the risk for victim’s homicidal and suicidal ideation follow:
RISK OF SUICIDE BY THE VICTIM
• Have you ever felt so bad that you didn’t want to go on living?
• Have you ever attempted or thought about suicide in the past?
• Are you thinking about killing yourself? Do you have a plan?
• Do you feel this way now?

RISK OF HOMICIDAL THOUGHT BY THE VICTIM
• How do you perceive your options for safety?
• Have you ever attempted or thought about homicide in the past?
• Have you thought about how you would do it? Do you have a homicide plan?
• Assess if the patient is expressing anger or a genuine intent to kill.

If there is significant risk of suicide or homicidal ideation the patient should be kept safe
until emergency psychiatric evaluation can be obtained.
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SAFETY PLAN AND
INSTRUCTIONS

Family Violence Prevention Fund

APPENDIX VII

STEP 1: 

STEP 2:

STEP 3: 

STEP 4. 

SAFETY PLAN FOR ADULT VICTIMS LIVING WITH THEIR ABUSERS

Safety during a violent incident. I can use some or all of the 
following strategies:
A. If I have/decide to leave my home, I will go                
B. I can tell     (neighbors) about the violence and request they call 

the police if they hear suspicious noises coming from my house.
C. I can teach my children how to use the telephone to contact the police.
D. I will use     as my code word so someone can call for help.
E. I can keep my purse/car keys ready at (place)     , in order to leave quickly.
F. I will use my judgment and intuition. If the situation is very serious, I can give my partner 

what he/she wants to calm him/her down. I have to protect myself until I/we are out of danger. 

Safety when preparing to leave. I can use some or all of the following 
safety strategies: 
A. I will keep copies important documents, keys, clothes and money at    .
B.  I will open a savings account by   , to increase my independence.
C. Other things I can do to increase my independence include:       .
D. I can keep change for my phone calls on me at all times. I understand that if I use my 

telephone credit card, the telephone bill will show my partner those numbers that I called after 
I left.

E. I will check with     to see who would be able to let me stay 
with them or lend me some money.

F.  If I plan to leave, I won’t tell my abuser in advance face-to-face, but I will call or leave a 
note from a safe place.

Safety in my own residence. Safety measures I can use include:
A. I can change the locks on my doors and windows as soon as possible.
B. I can replace wooden doors with steel/metal doors.
C. I can install additional locks, window bars, poles to wedge against doors, and electronic 

systems etc.
D. I can install motion lights outside.
E. I will teach my children how to make a collect call to      if my 

partner takes the children.
F. I will tell people who take care of my children that my partner is not permitted to pick up 

my children.
G. I can inform     (neighbor) that my partner no longer resides with 

me and they should call the police if he is observed near my residence.

Safety with a protection order. The following are steps that help the 
enforcement of my protection order.
A. Always carry a certified copy with me and keep a photocopy.
B. I will give my protection order to police departments in the community where I work and live.
C. I can get my protection order to specify and describe all guns may partner may own and 

authorize a search for removal. 
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SAFETY INSTRUCTIONS

If you are currently being abused…
Are you here as a result of someone hitting or threatening you—a spouse, boyfriend, lover, 
relative or someone you know? Have you been sexually abused by someone you know? As 
you read this, you may be feeling confused, frightened, sad, angry or ashamed. You are not 

alone! Unfortunately, what happened to you is very common. Domestic violence does not 
go away on its own. It tends to get worse and more frequent with time. There are people 
who can help you. If you want to begin talking about the problem, need a safe place to 
stay or want legal advice—call one of the agencies listed on the back of this instruction 
sheet today.

While still at the clinic…
• Think about whether it is safe to return home. If not, call one of the resources listed on 

the back of this instruction sheet or stay with a friend or relative.
• You have received instructions on caring for your injuries and taking medications 

prescribed. Remember, if you have received tranquilizers they may help you rest but they 
won’t solve the problem of battering.

• Battering is a crime and you have the right to legal intervention. You should consider 
calling the police for assistance (see information on back of this sheet). You may also 
obtain a court order prohibiting your partner from contacting you in any way (including 
in person or by phone). Contact a local DV program or an attorney for more information.

• Ask the doctor or nurse to take photos of your injuries to become part of your 
  medical record.

When you get home…
• Develop an “exit plan” in advance for you and your children. Know exactly where you 

could go even in the middle of the night—and how to get there.
• Pack an “overnight bag” in case you have to leave home in a hurry. Either hide it yourself 

or give it to a friend to keep for you.
• Pack toilet articles, medications, an extra set of keys to the house and car, an extra set of 

clothing for you and your children, and a toy for each child.
• Have extra cash, loose change for phone calls, checkbook, or savings account book 

hidden or with a friend.
• Pack important papers and financial records (the originals or copies), such as social 

security cards, birth certificates, green cards, passports, work authorization and any other 
immigration documents, voter registration cards, medical cards and records, drivers 
license, rent receipts, title to the car and proof of insurance, etc.

• Notify your neighbors if you think it is safe

Appendix VII

SAFETY PLAN AND INSTRUCTIONS

Identifying and Responding to Domestic Violence:
Consensus Recommendations for Child and Adolescent Health
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INTIMATE PARTNER VIOLENCE 
VICTIMIZATION REPORTING 
REQUIREMENTS: HOW IT AFFECTS 
CHILD HEALTH SETTINGS

Family Violence Prevention Fund

APPENDIX VIII

Most states have enacted mandatory reporting laws, which require the reporting of 
specified injuries and wounds, suspected abuse or domestic violence for individuals 
being treated by a health care professional, or who come before the health care facility.ix 
Mandatory reporting laws are distinct from elder abuse or vulnerable adult abuse reporting 
laws,x in that the individuals to be protected are not limited to a specific class, but pertain 
to all individualsxi whom the health care professional provides treatment or medical care 
to, or who come before the health care facility.

The elements that trigger these reports vary, from specific injuries such as gunshot 
and stab wounds to more broadly described “wounds indicating violence.” With few 
exceptions, these reporting laws were not passed with domestic violence in mind. However, 
as the health care community became more aware of domestic violence, many asked how 
mandatory reporting laws should be applied in cases of domestic violence.

THE LAWS VARY FROM STATE TO STATE, BUT GENERALLY FALL INTO 
FOUR CATEGORIES:

1. States that require reporting of injuries caused by weapons;
2. States that mandate reporting for injuries caused in violation of criminal laws, 

as a result of violence, or through non-accidental means;
3. States that specifically address reporting in domestic violence cases;
4. States that have no general mandatory reporting laws.

In a majority of states, existing laws would most likely not apply in those cases when a child 
health provider is treating a child and screening the child’s parent for domestic violence. 
In the pediatric visit where the parent is not the patient and not seeking treatment, the 
clinician is generally under no legal obligation to report because the parent does not fall 
within the purview of the reporting law. However, for family physician visits, the case may 
be more complicated. The parent may be a patient of the provider, even though she is not 
seeking treatment during the particular visit. Additionally, if the child is also presenting with 
injuries, child abuse reporting laws may require the physician to report. 

(See page 13: When does child exposure to intimate partner violence become child abuse?)

ix Different states have different reporting requirements of various health care professionals, and various health care facilities. 
Because the differences vary widely, we do not include them in this paper. Please be sure to consult your state law and/or local 
expert for further information on reporting requirements in your state. A list of the specific codes can be found in Appendix VII.

x Elder abuse or vulnerable adult abuse reporting laws seek to protect a specific class of individuals being treated, i.e. the elderly, or 
mentally or physically incapacitated individuals.

xi
Please note that all states with general mandatory reporting laws except for California, Georgia, Kentucky, and Wisconsin use the 
term “person(s)” in the text of the law.  Georgia, California, and Wisconsin use the term “patient.” Kentucky’s general mandatory 
reporting law is an exception, as it uses the term “adult,” rather than “person(s)” or “patient.”
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There has been much debate about the benefit of mandatory reporting of domestic violence 
by health care providers. Most advocates and providers support state laws that require 
reports to law enforcement only in the case of gunshot or other potentially life-threatening 
assault. However, several laws require reports of any domestic violence assault, regardless 
of severity or victim preference. The intended goals of these laws include assisting officers 
in solving crimes, enhancing patient safety, holding batterers accountable, and improving 
domestic violence data collection and documentation. Opponents argue that there are 
serious risks created by these laws, including unintentionally endangering victims, deterring 
victims who do not want or need police involvement from seeking medical care, and 
reducing victim autonomy, control, and ability to plan for safety for herself and her children. 

Providers should know their state’s domestic violence reporting law, including who is 
required to report, and under what conditions. (Appendix IX contains a chart listing state 
codes). In order to maximize patient input regarding law enforcement action, providers 
should also familiarize themselves with how their local law enforcement agency responds 
to such reports. Becoming familiar with such procedures will also allow the provider to 
better assist the patient in safety planning, and in knowing what to expect. Additionally, 
recent federal privacy regulations require providers to inform patients of health 
information use and disclosure practices in general, and whenever a specific report has 
been made. Health care facilities should also ensure that their domestic violence protocols 
and training materials address their state reporting laws and federal regulations.

How do mandatory reporting laws apply to the pediatric and family
practice setting?

In the vast majority of states, neither statutory nor case law specifies when or if a health 
care provider must report a parent’s injuries if they are observed or discovered during a 
health care visit with that parent’s child. Therefore, under a strict reading of most laws, 
if a child’s health care provider is not providing treatment or medical care to the abused 
parent during the child’s visit, the health care provider would not be required to make a 
report. In family practice situations where the child and parent are the provider’s patients, 
and the current visit appointment is for the child, the same reasoning could be applied, 
although it is less clear-cut. That is, the health care provider would not be required to 
report since he or she is not treating the parent for the specified injuries during the 
appointment. This issue merits further discussion among health care providers, advocates, 
licensing authorities, and other professionals, as it is uncharted territory. 



INTIMATE PARTNER VIOLENCE VICTIMIZATION REPORTING 
REQUIREMENTS

Appendix VIII

Family Violence Prevention Fund

60

A
p
p
en

d
ix V

III

Georgia, Kentucky, and Ohioxii require reports when a provider believes that an individual 
has suffered certain injuries, or observes such injuries, but is not necessarily providing 
treatment or medical care. Since these laws do not specifically require that the individual 
must be seeking treatment or medical care in order to trigger the reporting requirement, 
a parent with visible injuries accompanying a child to a child health appointment may fall 
within the class of individuals the statutes apply to, and reporting would be required. 

There are also two states that do not fit either category of laws: Michigan and 
Pennsylvania. In both of these states, the laws do not mention whether the physician must 
be providing treatment or medical care in order to trigger the reporting requirement. 
Additionally, the laws do not contain any language regarding a physician’s belief or 
observance of the specified injuries. Thus, practitioners in these states should consult a 
local expert regarding further interpretation of these laws.

xii The Family Violence Prevention Fund opposes laws that specifically mandate health care providers to report all injuries, 
including those that may not be serious, to law enforcement or to any other authorities. See the paper entitled Mandatory 
Reporting of Domestic Violence by Health Care Providers: A Policy Papef (November, 1997), prepared by Ariella Hyman for the 
Family Violence Prevention Fund (FVPF), published by the FVPF: (415) 252-8900. 
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LEGISLATION REGARDING 
CHILD WITNESSES TO 
DOMESTIC VIOLENCE

Family Violence Prevention Fund

APPENDIX X

The following introduction was taken in part from Child Abuse and Neglect State Statutes 
Series Compendium of Laws:

CHILD WITNESS TO DOMESTIC VIOLENCE, 2002

Approximately 20 States and Puerto Rico have enacted legislation that specifically 
includes children who witness acts of domestic violence as a class of persons in need of 
legal protection.  The majority of these States provide enhanced criminal penalties for 
the commission of domestic violence offenses in the presence of a child.  Other States 
mandate counseling for child witnesses, allow courts to find a child witness in need of 
aide, require supervised visitation for such behavior, presume that a child witness many 
have sustained physical injury for purposes of restitution and consider such conduct an 
aggravating factor for courts to consider in sentencing.  Although there is great variation 
across States as to the particular requirements imposed by this legislation, these statutes 
share common elements.  The Statutes generally define which particular children are 
protected under the legislation, the meaning of “in the presence of a child,” those actions 
that constitute domestic violence and whether one witnessing incident is sufficient or 
exposure to repeated incidents is required.   

STATE BY STATE CIVIL AND CRIMINAL LEGISLATIVE REFERENCES
The following list was compiled and updated May, 2004  by  the National Clearinghouse 
on Child Abuse and Neglect Information 330 C Street, SW, Washington, DC  20447   
Website: http://nccanch.acf.hhs.gov/general/legal/statutes/index.cfm

Alabama Not addressed in statutes reviewed
    
Alaska Alaska Stat. § 47.10.011 (Lexis, WESTLAW through 2000 3rd 

Spec. Sess.) Alaska Stat. § 12.55.155 (LexisNexis through 2003 
Sess.)

Arizona Ariz. Rev. Stat. Ann. § 13-702 (LexisNexis through Ariz. 2004 
Legis. Serv., Ch. 174) 

Arkansas Ark. Code Ann. § 5-4-701(2) (WESTLAW through 2001 Reg. 
Sess.)

 Ark. Code Ann. § 5-4-702 (WESTLAW through 2001 Reg. Sess.)

California Cal. Penal Code § 1170.76 (West, WESTLAW through 1999-2000 
Reg. Sess. & 1st Ex. Sess. & 11/7/00)

Colorado Not addressed in statutes reviewed
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Connecticut Not addressed in statutes reviewed

Delaware Del. Code Ann. tit. 11, § 1102 (WESTLAW through 2001 Reg. 
Sess.)

District of Columbia Not addressed in statutes reviewed

Florida Fla. Stat. Ann. § 921.0024 (LexisNexis through 2003 Sess.)

Georgia  Ga. Code Ann. § 16-5-70 (LexisNexis through Ga. 2004 Legis. 
Serv., Act 439)

Hawaii Haw. Rev. Stat. Ann. § 706-606.4 (LexisNexis through 2003 Reg. 
& Spec. Sess.)

Idaho Idaho Code § 18-918 (LexisNexis through Idaho 2004 Legis. 
Serv., Ch. 118)

    
Illinois 720 Ill. Comp. Stat. Ann. 5/12-3.2 (LexisNexis through 3/20/04)

Indiana Ind. Code Ann. § 31-14-14-5 (LexisNexis through 2004 Spec. 
Sess.)

Iowa Not addressed in statutes reviewed

Kansas Not addressed in statutes reviewed

Kentucky Not addressed in statutes reviewed

Louisiana Not addressed in statutes reviewed

Maine Not addressed in statutes reviewed

Maryland Not addressed in statutes reviewed

Massachusetts Not addressed in statutes reviewed

Michigan Not addressed in statutes reviewed

Minnesota Minn. Stat. Ann. § 626.5552 (West, WESTLAW through 2000 
Reg. Sess.)



Mississippi Miss. Code Ann. § 97-3-7(3)-(4) (LexisNexis through Miss. 2004 Legis. 
Serv., H.B. 816)

Missouri Not addressed in statutes reviewed

Montana Mont. Code Ann. § 45-5-206(1), (2), (3)(a) (LexisNexis through 2003 Reg. 
Sess.)

Nebraska Not addressed in statutes reviewed

Nevada Nev. Rev. Stat. Ann. § 200.485 (LexisNexis through End of 2003 Sess.)

New Hampshire Not addressed in statutes reviewed

New Jersey Not addressed in statutes reviewed

New Mexico Not addressed in statutes reviewed
       
New York Not addressed in statutes reviewed
  
North Carolina N.C. Gen. Stat. § 14-33 (LexisNexis through 2003 Reg. & 2nd Ex. Sess.)

North Dakota Not addressed in statutes reviewed
      
Ohio Ohio Rev. Code Ann. § 2929.01(MM), (NN) (LexisNexis through 3/29/04) 

Ohio Rev. Code Ann. § 2929.12 (LexisNexis through 3/29/04) Ohio Rev. 
Code Ann. § 2929.17 (LexisNexis through 3/29/04)

   
Oklahoma Okla. Stat. Ann. tit. 21, § 644 (West, WESTLAW through 2000 1st Ex. Sess.) 

Oregon Or. Rev. Stat. § 163.160 (WESTLAW through 1999 Reg. Sess.)

Pennsylvania Not addressed in statutes reviewed

Rhode Island Not addressed in statutes reviewed

South Carolina Not addressed in statutes reviewed

South Dakota Not addressed in statutes reviewed

Tennessee Not addressed in statutes reviewed
           

Appendix X
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Texas Not addressed in statutes reviewed

Utah Utah Code § 76-5-109.1(1), (2) (LexisNexis through 2003 Sp. 
Sess.) 

Vermont Not addressed in statutes reviewed

Virginia Not addressed in statutes reviewed

Washington Wash. Rev. Code Ann. § 9.94A.535 (LexisNexis through 3/18/04)

West Virginia Not addressed in statutes reviewed

Wisconsin Not addressed in statutes reviewed

Wyoming Not addressed in statutes reviewed
 

Please be advised that this list contains dated information and is intended for educational and 

research purposes only.  It is the responsibility of each party receiving this information to verify 

the laws for accuracy and currency of legislation.  
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HOTLINES FOR VICTIMS OF IPV/DOMESTIC VIOLENCE
NATIONAL DOMESTIC VIOLENCE HOTLINE, 24 hours, 1-800-799-SAFE (7233), 1-800-
787-3224 (TTY) Links individuals to help in their area using a nationwide database that 
includes detailed information on DV shelters, other emergency shelters, legal advocacy and 
assistance programs, and social service programs. website: www.ndvh.org

RAPE ABUSE & INCEST NATIONAL NETWORK (RAINN), 24 hours, 1-800-656-HOPE
Will automatically transfer the caller to the nearest rape crisis center, anywhere in 
the nation. It can be used as a last resort if people cannot find a DV shelter. 635-B 
Pennsylvania Ave SE, Washington, DC 20003 Phone: 1.800.656.HOPE (4673) ext. 3 Fax: 
(202) 544-3556 e-mail: rainnmail@aol.com website: www.rainn.org

LOCAL DV PROGRAMS (numbers are listed in the front of your telephone book).
Or go to the list of State Domestic Violence or Sexual Assault Coalitions 
website: www.ojp.usdoj.gov/vawo/state.htm

DOMESTIC VIOLENCE (IPV) ORGANIZATIONS
FAMILY VIOLENCE PREVENTION FUND (FVPF) is a national non-profit organization 
that focuses on domestic violence education, prevention and public policy reform; and 
provides health care specific materials and information. 383 Rhode Island St., Suite 304, 
San Francisco, CA 94103-5133 phone: (415) 252-8900 fax: (415) 252-8991 e-mail: 
fund@endabuse.org website: www.endabuse.org

PENNSYLVANIA COALITION AGAINST DOMESTIC VIOLENCE (PCADV) AND NATIONAL 
RESOURCE CENTER ON DOMESTIC VIOLENCE is a private, nonprofit membership 
organization and is dedicated to ending domestic violence and helping battered women 
and their children re-establish physical, social, and economic dignity; PCADV has 
established health care advocacy programs throughout the state. 6400 Flank Drive, Suite 
1300, Harrisburg, PA 17112 phone: (800) 932-4632 fax: (717) 671-8149 website: 
www.pcadv.org

NATIONAL COALITION AGAINST DOMESTIC VIOLENCE (NCADV) is dedicated to the 
empowerment of battered women and their children and is committed to the elimination 
of personal and societal violence in the lives of battered women and their children. PO Box 
18749, Denver, CO 80218 phone: (303) 839-1852 fax: (303) 831-9251 
website: www.ncadv.org

NATIONAL COUNCIL OF JUVENILE AND FAMILY COURT JUDGES, FAMILY VIOLENCE 
DEPARTMENT provides technical assistance to those working in the field of domestic 
violence and child protection and custody. The Resource Center identifies and develops 
model policies, protocols, and programs that are sensitive to the legal, cultural and 
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psychological dynamics of child protection and custody cases involving family violence.  P.O. 
Box 8970, Reno, Nevada 89507 phone: (800)527-3223 email:  www.ncjfcj.org/dept/fvd

NATIONAL NETWORK TO END DOMESTIC VIOLENCE THE NATIONAL NETWORK TO 
END DOMESTIC VIOLENCE is a membership and advocacy organization of state domestic 
violence coalitions, allied organizations and supportive individuals and is a leading voice 
among domestic violence advocates in public policy. website: www.nnedv.org

SACRED CIRCLE: THE NATIONAL RESOURCE CENTER TO END VIOLENCE AGAINST 
NATIVE WOMEN. Dedicated to the Actions that promote the Sovereignty and Safety of 
Women. 722 St. Joseph St. Rapid City, SD 57701 (605) 341-2050. 1 (877) RED-ROAD 
(733-7623)

ASIAN & PACIFIC ISLAND INSTITUTE ON DOMESTIC VIOLENCE: Strives to eliminate 
domestic violence in Asian and Pacific Islander communities by increasing awareness about 
the extent and depth of the problem making culturally specific issues visible; strengthening 
community models of prevention and intervention; identifying and expanding resources; 
informing and promoting research and policy and deepening understanding and analysis of 
the issues surrounding violence against women. 942 Market Street, Suite 200, San Francisco, 
CA 94102 (415) 954-9964 (p) (415) 954-9999 (f) website: www.apiahf.org 

INSTITUTE ON DOMESTIC VIOLENCE IN THE AFRICAN AMERICAN COMMUNITY: 
Provides an interdisciplinary vehicle and forum by which scholars, practitioners, and 
observers of family violence within the African American community will have the continual 
opportunity to articulate their perspectives on family violence through research findings, 
the examination of service delivery and intervention mechanisms, and the identification 
of appropriate and effective responses to prevent/reduce family violence in the African 
American community. 290 Peters Hall 1404 Gortner Avenue St. Paul, MN 55108-6142 (p) 
(877) NID-VAAC (643-8222) Fax (612) 624-9201 website: www.dvinstitute.org

NATIONAL LATINO ALLIANCE FOR THE ELIMINATION OF DOMESTIC VIOLENCE 
A network of nationally recognized Latina and Latino advocates, community activists, 
practitioners, researchers, and survivors of domestic violence working together to promote 
understand, sustain dialogue, and generate solutions to move toward the elimination of 
domestic violence in Latino communities, with an understanding of the sacredness of all 
relations and communities. P.O. Box 322086 Fort Washington New York, NY 10032 Tel 
(800) 342-9903 Fax (800) 216-2404. website: www.dvalianza.org

CLINICAL MATERIALS FOR THE HEALTH CARE SETTING
THE NATIONAL HEALTH RESOURCE CENTER ON DOMESTIC VIOLENCE a project of 
the FVPF, provides support to thousands of health care professionals, policy makers and 
domestic violence advocates through its four main program areas: model training strategies, 
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practical tools, technical assistance, and public policy. phone: (888) Rx-ABUSE fax: (415) 
252-8991 e-mail: health@endabuse.org website: www.endabuse.org/health

THE CHILD WITNESS TO VIOLENCE PROJECT AT BOSTON MEDICAL CENTER provides
mental health services to young children exposed to violence. Staff also provide training 
and technical assistance to a wide range of  professionals working with young children and 
families affected by violence and have published a training curriculum for mental health 
professionals and victim advocates: “Shelter from the Storm: Clinical Intervention with 
Young Children Affected by Domestic Violence”.  For more information, call (617) 414-
4244. The project website is www.bostonchildhealth.org/special/CWTV/overview.html 

ALASKA FAMILY VIOLENCE PREVENTION PROJECT specializes in training for health care 
and service providers, have articles, curricula in PowerPoint that can be downloaded, run a 
clearinghouse of education materials. website: http://www.hss.state.ak.us/dph/chems

HOWARD S. KING, MD, MPH AND MELINDA STRAUSS, ACSW, LISCW authors of 
Routine Screen for Domestic Violence in Pediatric Practice written to help pediatricians 
and family practitioners become aware of the problem of domestic violence and to 
consider screening for it during the routine office visit. View or download this publication at 
www.drkingsoffice.com

THE INSTITUTE FOR SAFE FAMILIES’ (ISF) mission is to prevent family violence and to 
offer an alternative vision for wholeness, healing, family health, and personalempowerment. 
ISF is conducting a Philadelphia area initiative to address domestic violence within the 
pediatric setting and has developed a pocket card on what to do, with a variety of materials 
in development. ISF, 3502 Scotts Lane, Philadelphia, PA  19129, (215) 843-2046, 
website: ISF2002@aol.com

Websites of Interest for Adolescents
THE EMPOWER PROGRAM works with youth to end the culture of violence. 1312 8th 
Street, Washington, DC 20001 phone: (202) 882-2800 fax: (202) 234-1901 
e-mail: empower@empowered.org website: www.empowered.org

GIRLS INCORPORATED NATIONAL RESOURCE CENTER is a national youth organization 
dedicated to inspiring all girls to be strong, smart and bold. 441 West Michigan Street, 
Indianapolis, IN 46202 phone: (317) 634-7546 fax: (317) 634-3024 
e-mail: girlsinc@girls-inc.org website: www.girlsinc.org

LIZ CLAIBORNE INC. produces “A Teen’s Handbook” and web pages to help teens 
learn about dating violence by providing facts, guidance and resources. To order a free 
handbook, phone: (800) 449-STOP (7867) 
website: www.lizclaiborne.com/lizinc/lizworks/women/handbook.asp#teen 
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LESBIAN, GAY, BISEXUAL, TRANSGENDERED, QUEER (LGBTQ) 
COMMUNITY UNITED AGAINST VIOLENCE (CUAV) is a 20-year old multicultural 
organization working to end violence against and within lesbian, gay, bisexual, transgender 
and queer/questioning (LGBTQ) communities. 973 Market St., #500, San Francisco, CA 
94103 phone: (415)777-5500 Fax: (415)777-5565 24 Hr. Support Line: (415) 333-HELP 
(4357) e-mail: cuav@aol.com website: www.cuav.org

PARENTS, FAMILIES, AND FRIENDS OF LESBIANS AND GAYS (PFLAG) is a national 
organization that promotes the health and well-being of gay, lesbian, bisexual and 
transgendered persons, their families and friends. Their Web site provides users with 
information on local chapters, advocacy and support information and other resources 
that support the family and friends of gays and lesbians. 1726 M Street, NW, Suite 400, 
Washington, DC 20036 phone: (202) 467-8180 fax: (202) 467-8194 
e-mail: info@pflag.org website: www.pflag.org

GAY MEN’S DOMESTIC VIOLENCE PROJECT is a grassroots, non-profit organization in 
Boston providing community education and direct services for clients. GMDVP offers 
shelter, guidance, and resources to allow gay, bisexual, and transgender men in crisis to 
remove themselves from violent situations and relationships GMDVP, PMB 131, 955 Mass 
Ave. Cambridge, MA 02139 Fax: 617 354 6072, Bus: (617) 354-6056 Crisis: (800) 832-
1901 website: www.gmdvp.org 1-800-832-1901.

NETWORK FOR BATTERED LESBIANS AND BISEXUAL WOMEN. The Network/La 
Red was formed to address battering in lesbian, bisexual women’s, and transgender 
communities. Through a) the formation of a community-based multi-cultural organization 
in which battered/formerly battered lesbians, bisexual women, and transgender folks 
hold leadership roles; b) community organizing, education, and the provision of 
support services, we seek to create a culture in which domination, coercion, and control 
are no longer accepted and operative social norms. The Network POB 6011 Boston, 
MA 02114. Office (v/tty) (617) 695-0877. Hotline (v/tty)(617) 423-7233. website: 
www.thenetworklared.org

TEEN PREGNANCY
AMERICAN COLLEGE OF OBSTETRICIANS AND GYNECOLOGISTS (ACOG) has a 
membership of 40,000 physicians and is the nation’s leading group of professionals 
providing health care for women. ACOG’s website provides adolescent sexual assault 
screening tools as well as other teen pregnancy materials. To request free copies of their 
educational bulletins, call: (202) 638-5577 or e-mail: violence@acog.org. ACOG, 409 12th 
Street, SW, PO Box 96920 Washington, DC 20024. phone: (202) 863-2487 fax: (202) 
484-3917  e-mail: adolhlth@acog.org website: www.acog.org



SEXUAL ASSAULT
CENTER FOR THE PREVENTION OF SEXUAL AND DOMESTIC VIOLENCE is an 
interreligious educational resource addressing issues of sexual and domestic violence 
whose goal is to engage religious leaders in the task of ending abuse, and to serve as a 
bridge between religious and secular communities. 936 North 34th St., Suite 200, Seattle, 
WA 98103 phone: (206) 634-1903 fax: (206) 634-0115 
e-mail: cpsdv@cpsdv.org website: www.cpsdv.org

RAPE ABUSE & INCEST NATIONAL NETWORK (RAINN) (see “Hotlines” for further info) 

SEXUAL ASSAULT RESOURCE SERVICE (SARS) is designed for nursing professionals 
involved in providing evaluations of sexually abused victims. SARS’ website provides 
information and technical assistance to individuals and institutions interested in developing 
new SANE-SART programs or improving existing ones. website: www.sane-sart.com

ANIMAL CRUELTY AND FAMILY VIOLENCE
THE HUMANE SOCIETY OF THE UNITED STATES, through its First Strike campaign, 
is dedicated to raising public and professional awareness about the connection between 
animal cruelty and family violence.  2100 L Street, NW, Washington, DC 20037 phone: 
(301) 258-3076; toll-free (888) 213-0956 fax: (301) 258-3074 e-mail: firststrike@hsus.org 
website: www.hsus.org/firststrike 

OTHER WEBSITES OF INTEREST WITH DOMESTIC VIOLENCE-SPECIFIC 
HEALTH CARE RESOURCES 

AMERICAN ACADEMY OF PEDIATRICS: www.aap.org

AMERICAN COLLEGE OF EMERGENCY PHYSICIANS: www.acep.org

AMERICAN COLLEGE OF NURSE MIDWIVES: www.acnm.org

AMERICAN COLLEGE OF OBSTETRICIANS AND GYNECOLOGISTS: www.acog.org

AMERICAN MEDICAL ASSOCIATION: www.ama-assn.org

AMERICAN MEDICAL WOMEN’S ASSOCIATION: www.amwa-doc.org

AMERICAN PSYCHOLOGICAL ASSOCIATION: www.apa.org

ASSOCIATION OF TRAUMATIC STRESS SPECIALISTS: www.atss-hq.com

BATTERED WOMEN AND THEIR CHILDREN: http://hosting.uaa.alaska.edu/afrhm1/wacan/

CHILD WITNESS TO VIOLENCE PROJECT AT BOSTON MEDICAL CENTER:
www.childwitnesstoviolence.org

FAMILY VIOLENCE AND SEXUAL ASSAULT INSTITUTE: www.fvsai.org

INTERNATIONAL ASSOCIATION OF FORENSIC NURSES: www.forensicnurse.org
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JOHNS HOPKINS UNIVERSITY SCHOOL OF NURSING: www.son.jhmi.edu

MASSACHUSETTS MEDICAL SOCIETY: www.massmed.org

MEN STOPPING VIOLENCE: www.menstoppingviolence.org

NURSING NETWORK TO END VIOLENCE AGAINST WOMEN INTERNATIONAL: 
www.nnvawi.org

NATIONAL SEXUAL VIOLENCE RESOURCE CENTER: www.nsvrc.org

SOCIETY OF ACADEMIC EMERGENCY MEDICINE: www.saem.org
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POLICY STATEMENT

Immunization Information Systems
Committee on Practice and Ambulatory Medicine

ABSTRACT
The American Academy of Pediatrics continues to support the development and
implementation of immunization information systems, previously referred to as
immunization registries, and other systems for the benefit of children, pediatri-
cians, and their communities. Pediatricians and others must be aware of the value
that immunization information systems have for society, the potential fiscal in-
fluences on their practice, the costs and benefits, and areas for future
improvement.

BACKGROUND
IMMUNIZATION INFORMATION SYSTEMS (IISs), previously known as immunization
registries, have rapidly developed over recent years.1 Appropriate functioning
standards for IISs2 that also address privacy and confidentiality have been adopted
by the National Immunization Program,3 and the American Immunization Regis-
try Association has developed registry standards of excellence that provide a
standardized self-assessment tool.4,5 The American Academy of Pediatrics (AAP)
continues to welcome and support the development of this technology and other
systems for the benefit of children, pediatricians, and their communities. It is
important for pediatricians to be aware of the value that IISs have for society, the
potential fiscal influences on their practices, and areas for future efforts.

IISs AND SOCIETY
Since 1993, the United States Public Health Service (through the Immunization
Grant Program, also called the “317 program”), the Robert Wood Johnson Foun-
dation, and the National Immunization Program of the Centers for Disease Control
and Prevention have provided funding for the development of IIS projects in
virtually every state.2 The projected annual cost of a nationwide network of IISs is
$78 million for children 0 to 5 years of age ($100 million for children 0–6 years of
age).6 Annual cost offsets are estimated at $280 million.6,7 These savings would
result from improved efficiencies in the following areas:

● $168 million in immunization-assessment activities for entry in school, child
care, and Head Start programs;

● $58 million in manual pulling of records for all children entering kindergarten;

● $16.2 million in manual pulling of records for changing health care profession-
als;

● $26.5 million in duplicated immunizations;

● $2 million in Health Plan Employer Data and Information Set (HEDIS) reports;
and
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● $11.1 million in the National Immunization Survey.

IISs would be helpful in identifying and improving
immunization rates in vulnerable populations. They
would also be a valuable tool for public health efforts in
infection control and prevention during outbreaks. Also,
recent catastrophic events suggest a need for seriously
examining the role of IISs in disaster preparations.

IISs AND PATIENTS
Pediatric patients and their families would benefit from
having a regional or national immunization record in-
stead of a paper one. There would be a decrease in
duplication of immunizations. Interstate agreements are
being developed that would enable physicians to access
IISs from an adjacent state.

Reports vary about whether IISs improve immuniza-
tion rates. In Oregon, immunization rates improved
from 32% to 36% as a result of having accurate immu-
nization data from the registry.8 Another study reported
improved accuracy of immunization data, but the “up-
to-date” rate did not change after 3 years of IIS use.9 A
report from Minneapolis stated improved rates in one
practice environment but not in another.2

IISs provide an automated reminder recall system.
One study with an inner-city population reported a 2%
improvement (38%–40%) in immunization rates by 2
years of age using an automated telephone recall sys-
tem10; another study showed no improvement in immu-
nization rates and identified the rate-limiting step as
reaching the families, not generating a reminder.11

IISs AND PEDIATRIC PRACTICE
Although recently there has been more published re-
search about IISs in the private sector, there continues to
be a paucity of information on the fiscal effect on private
practices. The savings from not having to manually pull
a chart for immunization records are estimated at $14.70
per chart.12 The fiscal effect on a practice depends on
whether immunization data can be directly downloaded
into the IIS from billing information, which in most cases
requires the practice to purchase appropriate software.
This downloaded information would provide the date
and type of vaccine to the IIS but not the other required
fields, such as lot numbers, site, administering person-
nel, etc. One study reported that manually entered data
would cost $3.24 per shot, compared with $0.24 if the
entry were automated.13

A study in 2004 reported an increase in cost of $0.56
per shot after implementation of an IIS in the private
sector, with nurses spending 3.4 minutes per shot on
registry activities.14 There are no reports on the cost to
practices to enter historical immunization data on pa-
tients to populate the database of the IIS.

It is important that both the public and private sectors
continue to study the financial implications of these

systems, not only on the practice, but on the system of
care itself. A recent task force of America’s Health Insur-
ance Plans (AHIP), an organization representing the na-
tion’s major health plans, has been charged with explor-
ing collaborative opportunities or promoting provider
participation with IISs and to share health insurance
plans’ experiences and initiatives.15

RECOMMENDATIONS

1. The AAP supports continued improvement in IISs.

2. The AAP supports the continued evaluation of IISs to
determine their cost-effectiveness in increasing im-
munization rates.

3. The AAP supports further needed research into the
cost and benefits of IISs for the practicing pediatri-
cian.

4. Physicians should be reimbursed for entering histor-
ical immunization data into the database of the IIS.

5. Data in IISs should be used as tools to improve quality
of immunization services and not to penalize physi-
cians whose immunization coverage is below aver-
age.

6. IISs must be integrated with electronic medical chart
systems.
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TECHNICAL REPORT

Immunizing Parents and Other Close Family Contacts
in the Pediatric Office Setting

abstract
Additional strategies are needed to protect children from vaccine-
preventable diseases. In particular, very young infants, as well as chil-
dren who are immunocompromised, are at especially high risk for
developing the serious consequences of vaccine-preventable diseases
and cannot be immunized completely. There is some evidence that chil-
dren who become infected with these diseases are exposed to patho-
gens through household contacts, particularly from parents or other
close family contacts. Such infections likely are attributable to adults
who are not fully protected from these diseases, either because their
immunity to vaccine-preventable diseases has waned over time or
because they have not received a vaccine. There are many challenges
that have added to low adult immunization rates in the United States.
One option to increase immunization coverage for parents and close
family contacts of infants and vulnerable children is to provide alter-
native locations for these adults to be immunized, such as the pedi-
atric office setting. Ideally, adults should receive immunizations in
their medical homes; however, to provide greater protection to these
adults and reduce the exposure of children to pathogens, immunizing
parents or other adult family contacts in the pediatric office setting
could increase immunization coverage for this population to protect
themselves as well as children to whom they provide care. Pediatrics
2012;129:e247–e253

INTRODUCTION

Prevention of infectious diseases through administration of vaccines
according to recommended childhood and adolescent immunization
schedules is an effective strategy to improve child health. Childhood
immunizations are one of the greatest advances in modern medicine,
markedly reducing morbidity and mortality. Data from the Centers for
Disease Control and Prevention (CDC)’s 2009 National Immunization
Survey of more than 17 000 households revealed that immunization
rates against most vaccine-preventable diseases in children 19 to 35
months of age were >90%; <1% of children received no vaccines.1

Despite widespread adherence to childhood immunization schedules,
some children remain unprotected.2 This includes infants who are too
young to be vaccinated, children who do not receive all scheduled
immunizations at appropriate times, young infants who have not re-
ceived a full primary series and are not yet fully immune, and vaccine
recipients who experience vaccine failure or waning immunity in
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adolescence or adulthood.3 Children
who receive immunosuppressive agents
as a result of cancer, organ trans-
plantation, autoimmune diseases, and
other primary and secondary immune
deficiencies may be incapable of mount-
ing an adequate immune response to
any vaccine, and certain live-attenuated
vaccines (eg, measles-mumps-rubella
and varicella vaccines) may be contra-
indicated for medical reasons.

Thus, additional strategies are needed
to protect children from vaccine-
preventable diseases, such as immu-
nizing household contacts of children
to reduce their exposure to vaccine-
preventable pathogens. This can be
facilitated by immunizing parents and
other close family contacts in the pe-
diatric office setting. With this in mind,
the goals of this technical report are
as follows:

1. review the literature to determine
how immunization of close family
contacts could be used to protect
vulnerable children;

2. explore potential issues surround-
ing implementation of this practice
in the pediatric office setting; and

3. develop objectives and a research
plan to advance this concept.

BACKGROUND

The objective of providing immuniza-
tions for parents and other close
family contacts of children in pedi-
atric practice is to decrease infec-
tions in the family member, with
subsequent reduction in exposure to
the children. This strategy is referred
to as “cocooning.”4–6 Exposure to in-
fected parents or family members
is a risk factor for many infections.
For example, infants with pertussis are
often infected in their home by family
members or other close contacts.7–10

Bisgard et al9 examined 774 cases of
infant pertussis from 4 states and
determined the source of contagion in

these infants through family inter-
views. An infectious source was iden-
tified in 43% of the case infants; of
these, mothers were the source in 32%
of cases, and another family member
was the source in 43% of cases. The
specific ages of the infectious source
persons were described in 36% of
reports; of these, 38 (17%) were 0 to
4 years of age, 16 (7%) were 5 to 9
years of age, 43 (20%) were 10 to
19 years of age, 45 (21%) were 20 to
29 years of age, and 77 (35%) were 30
years of age or older. Thus, more than
half of the infectious sources were
adults. Similarly, a prospective study
conducted between 2006 and 2008
concluded that if parental immunity to
pertussis was maintained, 35% to 55%
of infant pertussis cases could have
been prevented.10

Several studies have documented that
vaccination of pregnant women against
influenza reduces the incidence of in-
fluenza in their offspring.11,12 Although
research has documented a benefit of
influenza vaccination of pregnant wom-
en for their babies, no studies have
been conducted to determine whether
postpartum vaccination or vaccina-
tion of other close family contacts with
influenza vaccine reduces the inci-
dence of influenza in their children.
A 2010 report by Rekhtman et al13

found that 69% of infants younger
than 2 months of age hospitalized with
influenza A had a history of exposure
to a family member with upper res-
piratory tract infection symptoms. The
ages and immunization status of the
contacts, however, were not reported.

Several parental immunization pro-
grams have been conducted to re-
duce the burden of disease in their
children. Healy et al14 provided teta-
nus toxoid, reduced diphtheria toxoid,
and reduced-content acellular pertus-
sis vaccine (Tdap) to medically under-
served, uninsured women postpartum
in Houston through a standing order

protocol. Nearly all (96%) of the women
without self-reported contraindications
to vaccination received Tdap before
hospital discharge. Shah and col-
leagues15,16 conducted several im-
munization campaigns of parents
whose infants were hospitalized in
NICUs. During one influenza season,
all parents of infants admitted to the
NICU were offered trivalent inacti-
vated influenza vaccine at their infant’s
bedside. Of the 158 infants admitted to
the NICU, 95% of the parents were
immunized. Remarkably, 23% of the
parent population had never received
trivalent inactivated influenza vaccine
previously, despite having indications
for personal influenza immunization.15

The same group offered Tdap to all
parents of infants admitted to the NICU.
During the 4-month study period, 352
children were admitted to the NICU,
and 87% of their parents received
Tdap. However, 11% of parents refused
vaccination, citing that pertussis was
not a significant health threat or that
they did not believe that vaccinations
were protective.16 Overall, these pro-
grams highlight the observation that
most parents are likely to agree to im-
munizations for the purpose of pro-
tecting their infants.

In addition to the hospital setting, the
practice of offering Tdap to all parents
of infants during the first month of life
was evaluated in a pediatric office
setting. Two hundred parents were
approached for immunization. Of eli-
gible parents, more than 50% (82/160)
received the vaccine. Interestingly, 60%
of these parents opting for immuni-
zation received the vaccine the first
time they were approached, and 40%
received the vaccine at a subsequent
office visit during the baby’s first
month of life.4

In summary, there is considerable
evidence that children are exposed to
infections in their home environment
from parents and other family members
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and that parents are willing to be
immunized to protect their infants
from vaccine-preventable diseases.

BARRIERS TO IMMUNIZATION OF
ADULTS

Data from the CDC in 2010 reported
that Tdap coverage among adults who
have contact with an infant was only
5%.17 Another study conducted in 2004–
2005 reported that 74% of insured
adults did not receive influenza vac-
cine.18 With evidence to support the
benefits of immunization of parents
and other close family contacts for
the protection of children, several bar-
riers to adult immunization remain.
First, there are patient factors, such
as a reluctance of healthy adults to
seek preventive health care. Many
adults see little need for a visit to
a health care provider in the absence
of an acute or chronic illness. Even
among insured adults, influenza vac-
cination represented the least fre-
quently received preventative health
service among routine recommended
services (26%) during a 2-year study
period.18 Second, lack of insurance
coverage for vaccine-eligible adults
and potential loss of income (because
of the need to take time from work for
preventive care) add to the challenges.
Third, many healthy adults are un-
aware of the continuing need for im-
munization and the risks to themselves
or others when their immunizations
are not current.19,20 Therefore, many
adults do not receive recommended
adult immunizations.

Physician and health care system
factors contribute to low immunization
rates in adults. Physicians may not have
enough time during health mainte-
nance visits to address immunizations,
given the multiple chronic conditions
or acute illnesses they are frequently
managing21,22; thus, patients may not
become aware of the importance of
immunization for their own health or

the health of their children. Physicians
also face financial barriers in provid-
ing immunizations to adults. Pedia-
tricians, for whom immunization is part
of their core mission and business,
report that economic concerns are
a problem. Freed et al23 reported in
2009 that 49% of pediatricians had
delayed purchasing immunizations be-
cause of financial concerns. This study
also reported that 5% of pediatricians
and 21% of family practitioners were
considering discontinuing immuniza-
tion services. Presumably, practices in
these disciplines have far more expe-
rience and expertise in the vaccine-
purchasing realm than do practices
that focus solely on adult patient
populations. A survey of internists and
family physicians published in 201124

found that although 96% of such
practices stocked at least 1 adult im-
munization, only 27% stocked all rec-
ommended adult immunizations. Nearly
three-quarters of respondents listed
payment and coverage issues as a bar-
rier. In addition, many adults seek spe-
cialty care and do not have a medical
home where a primary care provider
who routinely reviews the immuniza-
tion status of patients. The adult health
care system is often more focused on
either treating disease or the second-
ary and tertiary levels of health pre-
vention than on primary prevention
associated with immunizations.19,20

IMMUNIZATION VENUES FOR
ADULTS

In addition to the traditional medical
home, there are a number of venues
for immunizing adults.25 At the start
of the influenza season each year, “flu
clinics” in pharmacies, supermarkets,
department stores, workplace settings,
and even airports are common. Many
local and state health departments pro-
vide annual seasonal influenza vaccine
clinics. Hospitals have been implement-
ing standing orders for pneumococcal

and influenza immunization before
patient discharge for many years.
Additionally, greater numbers of
women have been immunized in ob-
stetric offices, given the increased
appreciation of the burden of influenza
in this population. Recent immuniza-
tion coverage rates among pregnant
women during the 2009–2010 influenza
season, according to the CDC, were
51% for seasonal influenza and 47%
for 2009 H1N1. In addition, women for
whom vaccination was recommended
by their health care provider were
three- to 10-fold more likely to receive
vaccine than were women whose health
care provider did not encourage vacci-
nation. A 50% coverage rate is encour-
aging, but because it is recommended
that all pregnant women receive in-
fluenza vaccine, much work remains
to ensure that the Healthy People 2020
goal of 80% influenza vaccine coverage
is achieved.26,27

The American College of Obstetricians
and Gynecologists, American Academy
of Pediatrics, American Academy of
Family Physicians, and CDC recom-
mend that when possible, postpartum
women should receive Tdap before
being discharged from the hospital to
protect them and their infants from
pertussis and that immunization should
be confirmed during the 6-week follow-
up visit.28,29 Additionally, in June 2011,
the Advisory Council on Immunization
Practices voted to recommend Tdap
immunization to pregnant women in
the late second or third trimester.30

A recent provider survey of members
of the American College of Obste-
tricians and Gynecologists, however,
found that only 78.7% routinely stock
and administer vaccines.31 Among that
group, 91% stocked human papilloma-
virus vaccine, 66.8% stocked influenza
vaccine, and 30% stocked Tdap. The
overwhelming majority reported finan-
cial issues as the major barrier to
providing immunization services. Of
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respondents who provide primary care,
61% reported that they administer in-
fluenza vaccine, and only 30% reported
that they administer Tdap. Respondent
obstetrician-gynecologists also reported
that immunization training during med-
ical school and residency was not ad-
equate (40% and 35%, respectively).
Because obstetrician-gynecologists are
the primary care providers for many
women of childbearing age, the lack
of immunization opportunities in that
setting is concerning.31

POTENTIAL BENEFITS AND
CONCERNS OF IMMUNIZING
PARENTS IN THE PEDIATRIC
OFFICE SETTING

There are many potential benefits of
adding the pediatric office as another
venue for adult immunization. Proba-
bly the most compelling is convenience
for parents who must balance parent-
ing responsibilities with work demands.
Limited access to immunizations has
been identified as one of the primary
barriers to adult immunization.32 One
study reported that alternative loca-
tions for immunization, such as the
workplace, can successfully address
the issue of inconvenience in the vac-
cination decision.33 Parents visit the
pediatric office frequently with their
infants and young children, where most
vaccines needed for immunization of
both children and adults are available.
These visits represent an opportunity to
immunize parents or other adult care-
givers with minimal disruption for both
the adults and the practice. Immu-
nizations represent a major focus for
pediatric care, and many educational
opportunities exist for the pediatrician
to explain the benefits of immunization
for the child and for close family con-
tacts. Thus, convenience, physician vac-
cine knowledge and encouragement,
and vaccine availability are strong fac-
tors for immunizing parents and close
family contacts in the pediatric office.

However, there are a numbers of con-
cerns. First, most parents and close
family contacts would be older than the
usual patients seen by pediatricians.
Pediatricians may be comfortable im-
munizing this population but are not
likely to deliver other types of pre-
ventive health care. It is possible that
adults who receive immunizations in
the pediatric office may defer other
preventive services usually delivered
by family physicians, internists, and
obstetrician-gynecologists.34 Effort
should be made to avoid compromising
the adult medical home, and attempts
should be made to ensure this does not
happen. Parents and close family con-
tacts should be encouraged to receive
other primary care services in their
medical homes.

Pediatricians may have concerns about
safety, including whether they can
obtain complete medical information
to evaluate for contraindications and
whether they have adequate facilities
for dealing with adverse events in
adults in a pediatric practice setting.
Pediatricians may be concerned about
liability if an adverse event occurs
during adult immunization.34 However,
physicians are protected by the Na-
tional Childhood Vaccine Injury Act of
1986 (Public Law No. 99-660), which
limits the liability for vaccine manu-
facturers and established the Vaccine
Injury Compensation Program. The act
both protects and requires physicians
to report suspected adverse events,
and the Vaccine Injury Compensation
Program covers all vaccines recom-
mended for routine use in children,
regardless of the age of the person
being vaccinated. Claims arising from
covered vaccines must be adjudicated
through the program before civil liti-
gation can be pursued.35 Therefore,
because both Tdap and influenza vac-
cines are recommended for children,
this act would protect pediatricians
when administering these vaccines to

adults.35 In addition, pediatricians would
need to provide the adult being immu-
nized the required Vaccine Information
Statement32,36 prior to vaccination.

There also are a number of medical re-
cord issues. Vaccination of parents and
close family contacts of pediatric pa-
tients, including any required consent
for treatment, would need to be docu-
mented by the pediatric office. Thus,
close family contacts would likely need
their own brief medical record doc-
umenting the vaccines administered
and any required consent. The vacci-
nated close family contacts could be
provided with a vaccine card listing the
names and dates of vaccines received.
The type of communication between
pediatric offices and adult primary care
offices or state immunization registries
regarding the immunization status of
the adults would need to be determined.

Logistical and financial issues will
need to be addressed. Obtaining ade-
quate supplies of vaccine for both
children and close family contacts will
be critical. Although supplies of in-
fluenza vaccine have been plentiful in
the past few years, there have been
years of shortages and occasional ra-
tioning of various vaccines. Because
nearly all privately supplied influenza
vaccine is preordered months in ad-
vance, there is a risk of using the
ordered supply too quickly when im-
munizing both close family contacts
and children. This is less likely, given
that increasing numbers of manufac-
turers are producing influenza vaccine
annually. Alternatively, too much vac-
cine might be ordered if the pediatri-
cian were planning on immunizing both
adults and children. Influenza vaccine
may not be returnable to the manufac-
turer, leaving practices at economic
risk of unused doses. This is a signifi-
cant concern, given the narrow finan-
cial margins for immunizations.34,37

Immunizing parents and close family
contacts must be financially viable for
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pediatric practices, and the practices
must determine whether they are able
or willing to submit vaccine charges
to adult insurers or simply require
payment at the time of service. Many
practices that currently provide this
service as a convenience for the close
family contacts require payment at the
time of service or before administra-
tion of vaccines. Issues of source of
supply must also be considered. In
universal purchase states, practices
may be legally enjoined from charging
parents for doses supplied by the state,
although administration fees might be
charged. Pediatricians in such states
may not be able to provide immuniza-
tions for adults and should check with
their state vaccine purchase programs
regarding use of these vaccines for this
purpose. In most states, vaccines sup-
plied to pediatricians by the Vaccines
for Children Program may not be used
for adults and certainly cannot be bil-
led. If a practice chooses to involve itself
in the insurance coverage of parents
and close family contacts, it will pro-
duce a significantly increased burden
that may make the provision of such
services nonviable. If parents wish to
submit to insurance, they should be
informed that receiving vaccines at a
location outside of their primary pro-
vider’s practice may not be reimbursed
and, therefore, it may be financially
beneficial for them to obtain the vac-
cine through their primary health care
provider. Ultimately, financial arrange-
ments will be up to the individual prac-
tice and the individual adult involved.
Payment details must be carefully eval-
uated before the provision of this ser-
vice and communicated clearly to the
family contacts seeking immunization.

Additional logistic concerns exist. For
example, pediatric offices may need
additional staff to immunize parents
and close family contacts. However, it
would seem logical that the same
nurse providing care for the child

could also administer vaccine to the
adult. In addition, pediatricians must
decide whether to vaccinate only par-
ents or also immunize grandparents,
child care providers, and other house-
hold contacts, because the reasons for
immunizing parents also apply to other
care providers.6 Finally, the spectrum
of vaccinations available for close fam-
ily contacts in the practice must be
determined.

Despite the challenges, pediatricians
already are immunizing parents and
other adults. One recent study quan-
tified influenza vaccination of parents
and guardians in pediatric offices and
found that over the course of 2 influenza
seasons, 43 (51%) of the 84 offices
surveyed administered 2033 seasonal
influenza vaccinations to parents or
guardians.38 The authors concluded that
many pediatricians offered influenza
vaccine to parents and other care pro-
viders, but that the actual number of
doses administered was small. In addi-
tion, a 2006 survey of nonretired fellows
of the American Academy of Pediatrics
reported that 30% of respondent pe-
diatricians usually offer influenza vacci-
nation to parents of at-risk children.39

No similar studies have evaluated the
administration of Tdap by pediatric
practices.

RESEARCH NEEDS

Further studies are needed to inves-
tigate the extent of this practice; the
level of family contact satisfaction with
the practice; how practices handle the
logistic, liability, legal, and financial
barriers that limit or complicate this
service; and most importantly, how this
practice will affect disease rates in
children and adults.

SUMMARY

Although additional data are needed
to assess the effects of pediatricians
providing immunizations for parents

and close family contacts on the bur-
den of infectious diseases in children,
the following reasonable statements
can be made at this time for pediatri-
cians considering vaccinating parents
and other adult care providers.

1. Pediatric offices may choose to
serve as an alternate venue for
adult care provider vaccination if
the practice is acceptable to both
pediatricians and the adults who
are to be vaccinated. However, the
practice’s decision of whether to
offer vaccinations to adult care pro-
viders is not a deviation from the
pediatric standard of care.

2. Pediatric practices choosing to of-
fer immunizations to parents and
close family contacts may avoid
compromising the adult medical
home by inquiring about the avail-
ability and likelihood of the family
contact obtaining vaccines in that
setting and notifying their medical
homes if vaccines are administered.
Offering immunizations in the pedi-
atric practice setting would not be
intended to undermine the adult
medical home model but could serve
as an additional venue for adult care
providers to receive vaccinations.
Pediatricians may actively encour-
age all parents and close family
contacts to have their own medical
home for their health care needs.

3. As part of their anticipatory guid-
ance, pediatricians can actively sup-
port educating adults about the
value of immunizations and empha-
size that such medical care is not
just for children.

4. If choosing to vaccinate parents
and close family contacts, appro-
priate indications, contraindications,
and precautions to vaccination of
adults would need to be assessed
and documented in a medical re-
cord. A Vaccine Information State-
ment would need to be provided,
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and necessary consent to treatment
would need to be documented.

5. Parents and close family contacts
immunized in the pediatric office
would need to receive a record of
administered immunizations. In addi-
tion, if adults are included in vaccine
registries, the immunizations pro-
vided in the pediatric practice would
need to be recorded in the registry.

6. At the present time, if a practice
chooses to provide such services,
the focus of parent and close fam-
ily contact immunization in the pe-
diatric practice would be centered
on influenza (either inactivated or
live-attenuated vaccine) and Tdap.
Decisions about other vaccines can
be made on an individual basis.

7. Liability issues surrounding parent
and close family contact immuniza-
tions in the pediatric office may be
discussed with the malpractice in-
surance carriers for the pediatric
practice, with the knowledge that
policies may vary on a state-by-
state basis. Pediatricians providing
the aforementioned vaccinations
would be protected by the Vaccine
Injury Compensation Program.

8. Pediatricians may investigate in-
surance regulations within their
states. Expectations for method of
payment for parents and close fam-
ily contact immunizations would
need to be clearly outlined with
the adult seeking vaccination. Pedia-
tricians also may need to be aware
of any state funds available to pro-
vide vaccines to adults at no cost.

9. Further research is needed to ad-
dress the clinical implications of

immunizing parents and close fam-
ily contacts in the pediatric office,
patient satisfaction, public health
benefit, effects on adult medical
homes, and cost-effectiveness.
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Policy Statement—Impact of Music, Music Lyrics, and
Music Videos on Children and Youth

abstract
Music plays an important role in the socialization of children and ado-
lescents. Popular music is present almost everywhere, and it is easily
available through the radio, various recordings, the Internet, and new
technologies, allowing adolescents to hear it in diverse settings and
situations, alone or shared with friends. Parents often are unaware of
the lyrics to which their children are listening because of the increas-
ing use of downloaded music and headphones. Research on popular
music has explored its effects on schoolwork, social interactions,
mood and affect, and particularly behavior. The effect that popular
music has on children’s and adolescents’ behavior and emotions is of
paramount concern. Lyrics have become more explicit in their refer-
ences to drugs, sex, and violence over the years, particularly in certain
genres. A teenager’s preference for certain types of music could be
correlated or associated with certain behaviors. As with popular mu-
sic, the perception and the effect of music-video messages are impor-
tant, because research has reported that exposure to violence, sexual
messages, sexual stereotypes, and use of substances of abuse in mu-
sic videos might produce significant changes in behaviors and atti-
tudes of young viewers. Pediatricians and parents should be aware of
this information. Furthermore, with the evidence portrayed in these
studies, it is essential for pediatricians and parents to take a stand
regarding music lyrics. Pediatrics 2009;124:1488–1494

INTRODUCTION

Music plays an important role in the socialization of children and adoles-
cents.1–3 Listening to popularmusic is considered by society to be a part of
growing up.2 Music provides entertainment and distraction from prob-
lems and serves as a way to relieve tension and boredom. Some studies
have reported that adolescents use popular music to deal with loneliness
and to take control of their emotional status or mood.2,4 Music also can
provide a background for romance and serve as the basis for establishing
relationships in diverse settings.2 Adolescents use music in their pro-
cess of identity formation,4–11 and their music preference provides
them a means to achieve group identity and integration into the
youth culture.5,7–9,12,13 Some authors have suggested that popular mu-
sic provides adolescents with the means to resolve unconscious conflicts
related to their particular developmental stage2,7,12,14 and that their music
preference might reflect the level of turmoil of this stage.14–17

Adolescents’ choice of music and their reactions to and interpretations of
it vary with age, culture, and ethnicity.2,13,14,18–25 Research has shown that
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there also is a difference in these vari-
ables between the genders.25 Female ad-
olescents aremore likely thanmale ado-
lescents to use music to reflect their
emotional state, in particular when feel-
ing lonely or “down.”2,26,27 Male adoles-
cents, on the other hand, aremore likely
to use music as a stimulant, as a way to
“boost” their energy level, or to create a
more positive image of themselves.2,4,26

To understand the importance of
music in the life of adolescents, a
survey performed in the early 1990s of
2760 American adolescents aged 14
through 16 years revealed that they lis-
tened to music an average of 40 hours
per week.28 In another study in 2000,
North et al4 found that a sample of 2465
adolescents in England reported lis-
tening to music for an average of 2.45
hours per day. On a study performed in
2005 to assess media use of 8- to 18-
year-olds in the United States, Roberts
et al25 reported that on a given day,
85% of 8- to 18-year-olds listen to mu-
sic. Although time devoted to listening
to music varies with age group, Amer-
ican youth listen to music from 1.5 to
2.5 hours per day. Still, a study per-
formed with a small sample of at-risk
youth revealed an average of up to 6.8
hours of music-listening per day.29 Fur-
thermore, Roberts et al found that 33%
of those listening to music did so while
performing other tasks or activities.
These data support the idea that the
prevalence of music-listening in ado-
lescents may be even higher than that
of television viewing. The reason for
this is that popular music is present
almost everywhere, from the super-
market to the mall, often as back-
groundmusic. It also is easily available
through the radio, various recordings,
the Internet, and new technologies,11,25

allowing adolescents to hear it in di-
verse settings and situations, alone or
shared with friends.

Adolescents are not the only young
consumers of popular music. A study

with 100 fourth- through sixth-graders
revealed that 98% of these children lis-
tened to popular music, 72% of them
on “most days” or every day.30 Further-
more, it has been reported that children
8 to 10 years of age listen to music an
average of 1 hour per day.25 With many
children and adolescents listening on
iPods or other devices using head-
phones, parents may have little knowl-
edge of what their children are listening
to.

Research on popular music has ex-
plored several areas such as its ef-
fects on schoolwork,31 social interac-
tions, mood and affect,20,26,27,32,33 and
particularly behavior.10,11,34–36 Several
theories have been developed to ex-
plain the relationship between music
and behavior,15,37,38 and a number of
studies have demonstrated that there
is a relationship between music and
emotions, regardless of age.20,23,27,39–41

Although the emotional response to
music depends on the way it is pre-
sented, it is also true that it is closely
related to the age of the listener and
the experiences or preconceived
ideas they bring to the music.2,14,39

The effect that popular music has on
children’s and adolescents’ behavior
and emotions is of paramount con-
cern.40 There is particular concern
related to the lyrics of some genres
of music and their effect on children
and adolescents.3,10,11,42–45

Lyrics have become more explicit in
their references to drugs, sex, and vio-
lence over the years.11 A content anal-
ysis of the top 10 CDs performed by the
National Institute on Media in 1999 re-
vealed that each of these CDs included
at least 1 song with sexual content.
Forty-two percent of the songs on
these CDs contained very explicit sex-
ual content.46 Lyrics of some music
genres, such as rock, heavy metal, rap,
and new emerging genres such as reg-
gaeton, have been found to revolve
around topics such as sexual promis-

cuity, death, homicide, suicide, and
substance abuse.9,13,17,43,45,46–53 Most re-
cently, some rap music has been char-
acterized by the presence of explicit
sexual language in its lyrics as well as
messages of violence, racism, homo-
phobia, and hatred toward wom-
en.9,10,42,54 Drug, tobacco, and alcohol
use also tend to be glorified in these
songs.

In refuting concerns about the effect of
lyrics, some have argued that children
and adolescents usemusic only for en-
tertainment, that little or no attention
is paid to the words, and if any atten-
tion is given, understanding tends to
be limited and related to the experi-
ences lived by the listener.32,55 How-
ever, other studies have demonstrated
the contrary.56 Approximately 17% of
male adolescents and 25% of female
adolescents expressed that they liked
their favorite songs specifically be-
cause the lyrics were a reflection of
their feelings.2 Also, it has been found
that the more importance adolescents
give to a certain type of music, the
more attention they will pay to the
lyrics.2,55,57,58 Furthermore, Knobloch-
Westerwick et al have stated that al-
though young listeners might not un-
derstand all the details in lyrics, they
recognize enough to obtain a general
idea of the message they bring.11

Regarding the effects of popularmusic
on behavior, several studies have dem-
onstrated that preference for certain
types of music could be correlated or
associated with certain behaviors,*
such as the association of drug and
alcohol use with “rave” music or elec-
tronic music dance events.13,50,51,62 Rob-
erts et al39 performed a study in 1997
at an adolescent clinic, and their re-
sults suggested that probably the best
predictor of risk in adolescents re-
lated to music is their self-report of
negative feelings or emotions when lis-
tening to any type of music. The au-

*Refs 2, 10, 17, 29, 37, 39, 42, and 59–65.
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thors of that study described an asso-
ciation between negative emotional
response to music and risk-taking be-
haviors and even suggested that what
triggers risky behavior in some ado-
lescents is the negative emotional re-
sponse rather than the type of music.
Scheel and Westefeld61 supported this
suggestion in 1999. Heavy metal and
some rock music have been associ-
ated in some studies with an increased
risk of suicide.17,61,63,66,67 Fans of heavy
metal music have been reported in the
literature to have more problems with
school authorities and teachers than
students who are not fans of that type
of music.2 Heavy metal music-listening
has also been associated with in-
creased depression, delinquency risk
behavior,63–65 smoking, and conduct
problems.60 Fans of heavy metal and
rap music showed a greater tendency
to engage in reckless behavior than
their peers who were not fans of those
types of music.2,14,37,68 A study per-
formed to explore the possible effect
of heavy metal music containing either
sexually violent or nonviolent lyrics on
males’ attitudes toward women re-
vealed that those exposed to heavy
metal music, with either sexually vio-
lent or nonviolent lyrics, showed sig-
nificantly more negative stereotyped
attitudes toward women than those in
a group instead exposed to classical
music.2,69 Likewise, in a study per-
formed by Fischer and Greitemeyer,42

men who listened to misogynistic lyr-
ics showed increased aggressive re-
sponses toward women as well as a
more negative perception of them.

In a study in which adolescents who
preferred heavy metal and rap music
were compared with those who pre-
ferred other types of music, results in-
dicated that the former consistently
showed below-average current and el-
ementary school grades, with a history
of counseling in elementary school for
academic problems.14 A study per-

formed in 1999 with a sample of 345
mothers from public schools revealed
that 47% of the mothers believed that
violent messages in rapmusic contrib-
ute to school violence70; yet, according
to a 2007 report from the Kaiser Family
Foundation on parents, children, and
the media,44 only 9% of parents re-
vealed being concerned about inap-
propriate content in music.

The preference for heavy metal music,
rap, and associated genres among
adolescents must alert us to an in-
creased vulnerability and tendency to-
ward risky behaviors. Adolescents at
risk and with a feeling of alienation be-
cause of previous failures or problems
tend to prefer these types of music,
which might reflect their pessimistic
view of life and the world.2,9,14,17,19,37,71

Correlational studies, however, have
inherent limitations and cannot iden-
tify cause-and-effect relationships, but
the associations reflect the status of
the current research.

Research related to music and its ef-
fects on children and adolescents has
been expanded into another expres-
sion of popular music: themusic video.
Music videos are appealing to children
and adolescents. Considering that mu-
sic videos mix 2 media that are attrac-
tive to youth (television and popular
music), it is important to study their
effects on a young audience and to
be concerned about the messages
these music videos promote.30,72 Mu-
sic videos have been widely stud-
ied.29,30,55,72–93 They aremainly classified
as either performance or concept vid-
eos. For a performance video, an artist
or a group is filmed during a perfor-
mance, usually a concert. Concept vid-
eos, on the other hand, tell the viewer a
story that may or may not evolve from
the song. This story may sometimes
add content to the lyrics and provide a
particular interpretation that is rein-
forced every time the viewer hears the
song.72,73,75 As with popular music, the

perception and the effect of music-
video messages on children and ado-
lescents is related to the age and de-
velopmental and emotional stage of
the viewer, as well as the level of
exposure.

The prevalence of music-video–
watching has been studied in both the
United States and Europe.30,79,90,92,94 A
study of 100 fourth- to sixth-graders
revealed that 75% of them watched
music videos, with 60% of them self-
describing their frequency of viewing
videos as either “pretty much” or “a
lot.” Of these children, 62% watched
music videos either “most days” or “ev-
ery day,” and 7% watched them even
before going to school.30 In 2003, a re-
port of the Kaiser Family Foundation90

revealed that 3 of 4 of those in the 16-
to 24-year-old group watch MTV, 58%
watch it at least once a week, and 20%
watch it for an hour or more every day.
More recently, a study revealed that a
sample of 12- to 15-year-olds watched
music videos on an average of 4.3 days
per week.92

Research on music videos has been fo-
cused mainly on content analyses. A
study published in 1997 by DuRant et
al76,82 described an analysis of 518 mu-
sic videos on 4 television networks
(MTV, VH1, CMT, and BET). This study
revealed that the percentage of vio-
lence in music videos ranged from
11.5% to 22.4%, with the most violent
videos having been presented on MTV.
When analyzed according to type of
music, rap videos had the highest por-
trayal of violence (20.4%), closely fol-
lowed by rock videos (19.8%). Using
the same sample, another study re-
vealed that although the percentage of
videos that portrayed alcohol use
showed no significant differences
among networks, the percentage por-
trayed was still significant, ranging
from 18.7% to 26.9%. Of the networks,
MTV had the highest percentage of al-
cohol representation and also the
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highest percentage of videos that por-
trayed smoking behaviors (25.7%). Of
these videos, rapmusic videos showed
a higher content of alcohol or tobacco
use than did other types of videos.75 In
1998, Rich et al82 reported on the find-
ings of content analyses that looked for
gender or race differences in aggres-
sors or victims of acts of violence por-
trayed in the same sample of 518 music
videos. The analyses showed that black
individuals were overrepresented as ag-
gressors (25%) and as victims (41%),
compared with the percentage of black
individuals in the general population
(12%). Studies performed by Smith and
Boyson in 200293 and Gruber et al in
200591 validated these findings.

Analysis of the content in music videos
is important, because research has
reported that exposure to violence,
sexual messages, sexual stereotypes,
and use of substances of abuse in mu-
sic videos might produce significant
changes in behaviors and attitudes of
young viewers.† Frequent watching of
music videos has been related to an
increased risk of developing beliefs in
false stereotypes and an increased
perceived importance of appearance
and weight in adolescent girls.83 In
studies performed to assess the reac-
tions of youngmales exposed to violent
rap music videos or sexist videos, par-
ticipants reported an increased prob-
ability that they would engage in vio-
lence, a greater acceptance of the use
of violence, and a greater acceptance
of the use of violence against women
than did participants who were not ex-
posed to these videos.29,35,77,78,92

In 1999 Kalof84 reported that college
students who were exposed to videos
with stereotyped sexual images
showed more acceptance of adver-
sarial relationships than those who
were not exposed. Kaestle et al92

reported in 2007 that in a group

of seventh- and eighth-grade boys,
watching music videos and profes-
sional wrestling was associated with
an increased acceptance of date rape.
A survey performed among 214 adoles-
cents revealed that there was an asso-
ciation between music-video–watching
and permissive sexual behaviors.76 It
has also been reported that after
watching MTV, adolescents’ attitudes
were more accepting of premarital
sex.52,53,80 A survey performed among
2760 American adolescents demon-
strated that listening to music and
watching television and music videos
more frequently was associated with
increased risky behaviors68 and alco-
hol use85,86; these results were vali-
dated by van den Bulck and Beullens,94

who demonstrated a longitudinal rela-
tionship between adolescents’ expo-
sure to music videos and alcohol use
while going out to a bar, party, disco,
etc. In 2003, Wingwood et al89 reported
on a study in which 522 black female
adolescentswith amedian exposure to
rap music videos of 14 hours per week
were followed for 12 months. After
controlling for all the covariates,
greater exposure to rap music videos
was independently associated with a
wide variety of risky behaviors such as
increased promiscuity and use of
drugs and alcohol, among others. Of
importance, a study performed by Aus-
tin et al98 in 2000 revealed that the po-
tential risks of exposure to music vid-
eos can be moderated by parental
reinforcement and counterreinforce-
ment of conducts observed.

RECOMMENDATIONS

The American Academy of Pediatrics
understands that, given the findings
presented and our knowledge of child
and adolescent development, pediatri-
cians and parents should be aware of
this information. Furthermore, with
the evidence portrayed in these stud-
ies, it is essential for pediatricians and
parents to take a stand regarding this

issue. Therefore, the following recom-
mendations are made.

1. Pediatricians should become fa-
miliar with the role of music in the
lives of children and adolescents
and identify music preferences of
their patients as clues to emo-
tional conflict or problems.99

2. Pediatricians should become fa-
miliar with the literature avail-
able on the effects of music and
music videos on children and
adolescents.36,38,100–103

3. Pediatricians should explore with
patients and their parents what
types of music they listen to and
music videos they watch and un-
der which circumstances they
consume these media.

4. Pediatricians should encourage
parents to take an active role in
monitoring the type of music to
which their children and adoles-
cents are exposed and to be aware
of the music they purchase.104–106

Parents can find lyrics by typing
“music lyrics” into an Internet
search engine and accessing 1 or
more of the Web sites that appear.
Pediatricians also should counsel
parents and caregivers tomonitor
and regulate television-viewing
according to the age and maturity
of their children and adolescents.

5. Pediatricians should encourage
parents and caregivers to become
media literate.

6. Pediatricians should sponsor and
participate in local and national
coalitions to discuss the effects of
music on children and adoles-
cents to make the public and par-
ents aware of sexually explicit,
drug-oriented, or violent lyrics on
CDs and cassettes, in music vid-
eos, on the Internet, and in emerg-
ing technologies.

7. The public, and parents in particu-
lar, should be aware of and use

†Refs 29, 35, 52, 53, 68, 72, 76–78, 80, 85, 89, 92 and
94–97.
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the music industry’s parental ad-
visory warning of explicit content.
The advisory label is a black-and-
white logo and should be located
on the front of the CD, cassette,
album, videocassette, or DVD. It
may help protect children from
certain offensive materials.

8. Performers should serve as posi-
tive role models for children and
teenagers.

9. The music-video industry should
produce videos with more positive
themes about relationships, racial
harmony, drug avoidance, nonvio-
lent conflict resolution, sexual ab-

stinence, pregnancy prevention,
and avoidance of promiscuity.

10. Further research on the effects of
popular music, lyrics, and music
videos on children and adoles-
cents is important and should be
conducted.107
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Clinical Report—The Impact of Social Media on
Children, Adolescents, and Families

abstract
Using social media Web sites is among the most common activity of
today’s children and adolescents. Any Web site that allows social inter-
action is considered a social media site, including social networking
sites such as Facebook, MySpace, and Twitter; gaming sites and virtual
worlds such as Club Penguin, Second Life, and the Sims; video sites
such as YouTube; and blogs. Such sites offer today’s youth a portal for
entertainment and communication and have grown exponentially in
recent years. For this reason, it is important that parents become
aware of the nature of social media sites, given that not all of them are
healthy environments for children and adolescents. Pediatricians are
in a unique position to help families understand these sites and to
encourage healthy use and urge parents to monitor for potential prob-
lemswith cyberbullying, “Facebook depression,” sexting, and exposure
to inappropriate content. Pediatrics 2011;127:800–804

SOCIAL MEDIA USE BY TWEENS AND TEENS
Engaging in various forms of social media is a routine activity that
research has shown to benefit children and adolescents by enhancing
communication, social connection, and even technical skills.1 Social
media sites such as Facebook and MySpace offer multiple daily oppor-
tunities for connecting with friends, classmates, and people with
shared interests. During the last 5 years, the number of preadoles-
cents and adolescents using such sites has increased dramatically.
According to a recent poll, 22% of teenagers log on to their favorite
social media site more than 10 times a day, and more than half of
adolescents log on to a social media site more than once a day.2

Seventy-five percent of teenagers now own cell phones, and 25% use
them for social media, 54% use them for texting, and 24% use them for
instant messaging.3 Thus, a large part of this generation’s social and
emotional development is occurring while on the Internet and on cell
phones.

Because of their limited capacity for self-regulation and susceptibility
to peer pressure, children and adolescents are at some risk as they
navigate and experiment with social media. Recent research indicates
that there are frequent online expressions of offline behaviors, such as
bullying, clique-forming, and sexual experimentation,4 that have intro-
duced problems such as cyberbullying,5 privacy issues, and “sexting.”6

Other problems that merit awareness include Internet addiction and
concurrent sleep deprivation.7

Many parents today use technology incredibly well and feel comfort-
able and capable with the programs and online venues that their chil-
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dren and adolescents are using. Never-
theless, some parents may find it
difficult to relate to their digitally savvy
youngsters online for several reasons.
Such parents may lack a basic under-
standing of these new forms of social-
ization, which are integral to their chil-
dren’s lives.8 They frequently do not
have the technical abilities or time
needed to keep pace with their chil-
dren in the ever-changing Internet
landscape.8 In addition, these parents
often lack a basic understanding that
kids’ online lives are an extension of
their offline lives. The end result is of-
ten a knowledge and technical skill
gap between parents and youth, which
creates a disconnect in how these par-
ents and youth participate in the online
world together.9

BENEFITS OF CHILDREN AND
ADOLESCENTS USING SOCIAL
MEDIA

Socialization and Communication

Social media sites allow teens to ac-
complish online many of the tasks that
are important to them offline: staying
connected with friends and family,
making new friends, sharing pictures,
and exchanging ideas. Social media
participation also can offer adoles-
cents deeper benefits that extend into
their view of self, community, and the
world, including1,10:

1. opportunities for community en-
gagement through raising money
for charity and volunteering for lo-
cal events, including political and
philanthropic events;

2. enhancement of individual and col-
lective creativity through develop-
ment and sharing of artistic and
musical endeavors;

3. growth of ideas from the creation of
blogs, podcasts, videos, and gaming
sites;

4. expansion of one’s online connec-
tions through shared interests to

include others from more diverse
backgrounds (such communication
is an important step for all adoles-
cents and affords the opportunity
for respect, tolerance, and in-
creased discourse about personal
and global issues); and

5. fostering of one’s individual identity
and unique social skills.11

Enhanced Learning Opportunities

Middle and high school students are
using social media to connect with one
another on homework and group proj-
ects.11 For example, Facebook and sim-
ilar social media programs allow stu-
dents to gather outside of class to
collaborate and exchange ideas about
assignments. Some schools success-
fully use blogs as teaching tools,12

which has the benefit of reinforcing
skills in English, written expression,
and creativity.

Accessing Health Information

Adolescents are finding that they can
access online information about their
health concerns easily and anony-
mously. Excellent health resources are
increasingly available to youth on a va-
riety of topics of interest to this popu-
lation, such as sexually transmitted in-
fections, stress reduction, and signs of
depression. Adolescents with chronic
illnesses can accessWeb sites through
which they can develop supportive net-
works of people with similar condi-
tions.13 The mobile technologies that
teens use daily, namely cell phones, in-
stant messaging, and text messaging,
have already produced multiple im-
provements in their health care, such
as increased medication adherence,
better disease understanding, and
fewer missed appointments.14 Given
that the new social media venues all
have mobile applications, teenagers
will have enhanced opportunities to
learn about their health issues and
communicate with their doctors.

However, because of their young age,
adolescents can encounter inaccu-
racies during these searches and re-
quire parental involvement to be
sure they are using reliable online
resources, interpreting the informa-
tion correctly, and not becoming
overwhelmed by the information
they are reading. Encouraging par-
ents to ask about their children’s
and adolescents’ online searches
can help facilitate not only discovery
of this information but discussion on
these topics.

RISKS OF YOUTH USING SOCIAL
MEDIA

Using social media becomes a risk to
adolescents more often than most
adults realize. Most risks fall into the
following categories: peer-to-peer; in-
appropriate content; lack of under-
standing of online privacy issues; and
outside influences of third-party ad-
vertising groups.

Cyberbullying and Online
Harassment

Cyberbullying is deliberately using dig-
ital media to communicate false, em-
barrassing, or hostile information
about another person. It is the most
common online risk for all teens and is
a peer-to-peer risk.

Although “online harassment” is of-
ten used interchangeably with the
term “cyberbullying,” it is actually a
different entity. Current data sug-
gest that online harassment is not as
common as offline harassment,15

and participation in social network-
ing sites does not put most children
at risk of online harassment.16 On the
other hand, cyberbullying is quite
common, can occur to any young per-
son online, and can cause profound
psychosocial outcomes including de-
pression, anxiety, severe isolation,
and, tragically, suicide.17
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Sexting

Sexting can be defined as “sending, re-
ceiving, or forwarding sexually explicit
messages, photographs, or images via
cell phone, computer, or other digital
devices.”18 Many of these images be-
come distributed rapidly via cell
phones or the Internet. This phenome-
non does occur among the teen popu-
lation; a recent survey revealed that
20% of teens have sent or posted nude
or seminude photographs or videos of
themselves.19 Some teens who have
engaged in sexting have been threat-
ened or charged with felony child por-
nography charges, although some
states have started characterizing
such behaviors as juvenile-law misde-
meanors.20,21 Additional consequences
include school suspension for perpe-
trators and emotional distress with
accompanying mental health condi-
tions for victims. In many circum-
stances, however, the sexting incident
is not shared beyond a small peer
group or a couple and is not found to
be distressing at all.4

Facebook Depression

Researchers have proposed a new
phenomenon called “Facebook depres-
sion,” defined as depression that de-
velops when preteens and teens spend
a great deal of time on social media
sites, such as Facebook, and then be-
gin to exhibit classic symptoms of de-
pression.22–27 Acceptance by and con-
tact with peers is an important
element of adolescent life. The inten-
sity of the online world is thought to be
a factor that may trigger depression in
some adolescents. As with offline de-
pression, preadolescents and adoles-
cents who suffer from Facebook de-
pression are at risk for social isolation
and sometimes turn to risky Internet
sites and blogs for “help” that may
promote substance abuse, unsafe sex-
ual practices, or aggressive or self-
destructive behaviors.

PRIVACY CONCERNS AND THE
DIGITAL FOOTPRINT

The main risk to preadolescents and
adolescents online today are risks
from each other, risks of improper use
of technology, lack of privacy, sharing
too much information, or posting false
information about themselves or oth-
ers.28 These types of behavior put their
privacy at risk.

When Internet users visit various Web
sites, they can leave behind evidence of
which sites they have visited. This col-
lective, ongoing record of one’s Web
activity is called the “digital footprint.”
One of the biggest threats to young
people on social media sites is to their
digital footprint and future reputa-
tions. Preadolescents and adolescents
who lack an awareness of privacy is-
sues often post inappropriate mes-
sages, pictures, and videos without un-
derstanding that “what goes online
stays online.”8 As a result, future jobs
and college acceptance may be put
into jeopardy by inexperienced and
rash clicks of the mouse. Indiscrimi-
nate Internet activity also can make
children and teenagers easier formar-
keters and fraudsters to target.

INFLUENCE OF ADVERTISEMENTS
ON BUYING

Many social media sites display multi-
ple advertisements such as banner
ads, behavior ads (ads that target peo-
ple on the basis of their Web-browsing
behavior), and demographic-based
ads (ads that target people on the ba-
sis of a specific factor such as age,
gender, education, marital status, etc)
that influence not only the buying ten-
dencies of preadolescents and adoles-
cents but also their views of what is
normal. It is particularly important for
parents to be aware of the behavioral
ads, because they are common on so-
cial media sites and operate by gather-
ing information on the person using a
site and then targeting that person’s

profile to influence purchasing deci-
sions. Such powerful influences start
as soon as children begin to go online
and post.29 Many online venues are
now prohibiting ads on sites where
children and adolescents are partici-
pating. It is important to educate par-
ents, children, and adolescents about
this practice so that children can de-
velop into media-literate consumers
and understand how advertisements
can easily manipulate them.

ON TOO YOUNG: MIXED MESSAGES
FROM PARENTS AND THE LAW

Many parents are aware that 13 years
is the minimum age for most social
media sites but do not understand
why. There are 2 major reasons. First,
13 years is the age set by Congress in
the Children’s Online Privacy Protec-
tion Act (COPPA), which prohibits Web
sites from collecting information on
children younger than 13 years with-
out parental permission. Second, the
official terms of service for many pop-
ular sites now mirror the COPPA regu-
lations and state that 13 years is the
minimum age to sign up and have a
profile. This is theminimumage to sign
on to sites such as Facebook and My-
Space. There are many sites for pread-
olescents and younger children that
do not have such an age restriction,
such as Disney sites, Club Penguin, and
others.

It is important that parents evaluate
the sites on which their child wishes to
participate to be sure that the site is
appropriate for that child’s age. For
sites without age stipulations, how-
ever, there is room for negotiation,
and parents should evaluate the situa-
tion via active conversation with their
preadolescents and adolescents.

In general, if a Web site specifies amin-
imum age for use in its terms of ser-
vice, the American Academy of Pediat-
rics (AAP) encourages that age to be
respected. Falsifying age has become
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common practice by some preadoles-
cents and some parents. Parents must
be thoughtful about this practice to be
sure that they are not sending mixed
messages about lying and that online
safety is always the main message be-
ing emphasized.

THE ROLE OF PEDIATRICIANS

Pediatricians are in a unique position
to educate families about both the
complexities of the digital world and
the challenging social and health is-
sues that online youth experience by
encouraging families to face the core
issues of bullying, popularity and sta-
tus, depression and social anxiety,
risk-taking, and sexual development.
Pediatricians can help parents under-
stand that what is happening online is
an extension of these underlying is-
sues and that parents can be most
helpful if they understand the core
issues and have strategies for deal-
ing with them whether they take
place online, offline, or, increasingly,
both.

Some specific ways in which pediatri-
cians can assist parents include:

1. Advise parents to talk to their chil-
dren and adolescents about their
online use and the specific issues
that today’s online kids face.

2. Advise parents to work on their own
participation gap in their homes by
becoming better educated about
the many technologies their young-
sters are using.

3. Discuss with families the need for a
family online-use plan that involves
regular family meetings to discuss
online topics and checks of privacy
settings and online profiles for in-
appropriate posts. The emphasis
should be on citizenship and
healthy behavior and not punitive
action, unless truly warranted.

4. Discuss with parents the impor-
tance of supervising online activi-
ties via active participation and
communication, as opposed to re-
mote monitoring with a “net-nanny”
program (software used tomonitor
the Internet in the absence of
parents).

In addition, the AAP encourages all pe-
diatricians to increase their knowl-
edge of digital technology so that they
can have a more educated frame of
reference for the tools their patients
and families are using, which will aid
in providing timely anticipatory media
guidance as well as diagnosing media-
related issues should they arise.

To assist families in discussing themore
challenging issues that kids face online,
pediatricians can provide families with
reputable online resources, including
“Social Media and Sexting Tips” from the
AAP (www.aap.org/advocacy/releases/
june09socialmedia.htm),30 the AAP Inter-
net safety site (http://safetynet.aap.org),31

and the AAP public education site, Healthy
Children.org (www.healthychildren.org/
english/search/pages/results.aspx?
Type�Keyword&Keyword�Internet�
safety),32 and encourage parents to

discuss these resources with their
children. Pediatricians with Web sites
or blogs may wish to create a section
with resources for parents and chil-
dren about these issues and may sug-
gest a list of or links to social media
sites that are appropriate for the dif-
ferent age groups. In this way, pedia-
tricians can support the efforts of par-
ents to engage and educate youth to be
responsible, sensible, and respectful
digital citizens.
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Committee on Child Health Financing

Implementation Principles and Strategies for the State Children’s Health
Insurance Program

ABSTRACT. This policy statement presents principles
and implementation and evaluation strategies recom-
mended for the State Children’s Health Insurance Pro-
gram (SCHIP). The statement summarizes the current
status of SCHIP, the needs of uninsured children, and
the potential benefits of SCHIP programs. Principles and
recommended strategies include expanding eligibility,
maximizing funding, providing comprehensive benefits,
including pediatricians in program design and evalua-
tion, providing adequate reimbursement and access to
pediatricians, ensuring choices for families and pediatri-
cians, and establishing simple administrative proce-
dures.

ABBREVIATIONS. SCHIP, State Children’s Health Insurance Pro-
gram; FPL, federal poverty level; AAP, American Academy of
Pediatrics; HCFA, Health Care Financing Administration; EPSDT,
Early and Periodic Screening, Diagnosis, and Treatment Program.

THE CURRENT STATUS OF THE STATE
CHILDREN*S HEALTH INSURANCE PROGRAM

(SCHIP)

The Balanced Budget Act of 19971 established
SCHIP as Title XXI of the Social Security Act.2
This program is a historic milestone in the

financing of health care for children. Not since the
enactment of Medicaid has there been a greater in-
vestment in children’s health care. Although SCHIP
did not create universal coverage for all children, it
did offer an unprecedented opportunity to expand
insurance coverage to a large portion of uninsured
children. Title XXI of the Social Security Act provides
more than $40 billion in federal grants to states over
a 10-year period to provide health insurance cover-
age to children through 18 years of age who are
uninsured and ineligible for Medicaid. States must,
however, contribute a defined share of funds to ob-
tain federal matching funds. The legislation gives
flexibility to states in designing and implementing
their programs.

Under SCHIP, states selected from among 3 ap-
proaches to providing health insurance coverage to
children. These approaches include: 1) expanding
Medicaid; 2) creating or expanding a non-Medicaid
children’s health insurance program; or 3) combining
both options. Most states have created a non-Medic-
aid SCHIP program for at least some of their SCHIP-

eligible children. Sixteen states created a non-Medic-
aid SCHIP program only, and 17 created a state
program in combination with a Medicaid expansion.
The remaining 17 states, the District of Columbia,
Puerto Rico, Guam, and the Virgin Islands used
SCHIP funds to expand Medicaid only.3 Whichever
approach a state chose, they receive an enhanced
federal matching rate above their Medicaid rate. In
addition, states can request to provide coverage
through direct service support. In certain circum-
stances, states can also subsidize the purchase of
family coverage.

States have used SCHIP funds to significantly ex-
pand eligibility. By January 2001, 38 states and the
District of Columbia had established eligibility levels
at or above the congressional target family income of
200% of the federal poverty level (FPL).4 By October
2000, 3.3 million children were enrolled in SCHIP
programs.5 Many states are moving forward to ex-
pand coverage for children and their parents. For
example, New Jersey covers children in families with
incomes up to 350% of the FPL and approved expan-
sion of coverage for parents with a household in-
come up to 200% of the FPL. Vermont provides
insurance for children in families with incomes up to
300% of the FPL. Many more states are using their
tobacco funds and taking advantage of prosperous
economies to expand health care coverage for chil-
dren.

This statement presents a set of principles and
implementation and evaluation strategies that the
American Academy of Pediatrics (AAP) recom-
mends the federal government and states adopt as
they amend their SCHIP programs. These principles
address issues related to financing, eligibility, out-
reach, enrollment, benefits, cost sharing, reimburse-
ment, managed care, and accountability. SCHIP of-
fers an opportunity for every state to develop an
effective program to reduce the number of uninsured
children, but this will require a strong partnership of
SCHIP lead agencies, public health programs, health
plans and managed care organizations, pediatricians
and other physicians, business and advocacy groups,
consumers, and other coalitions interested in the
welfare of children.

THE NEEDS OF UNINSURED CHILDREN AND THE
POTENTIAL BENEFITS OF SCHIP

Despite the eligibility expansions of SCHIP, the
number and proportion of American children lack-
ing health insurance remains high. In 1999, 10.8 mil-
lion children younger than 19 years were uninsured.6

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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Between 1998 and 1999, the percentage of children
who were uninsured dropped from 15.5% to 14.1%,
the first significant decrease since 1993. Among chil-
dren younger than 19 years with family incomes near
the poverty level (between 100% and 125% of the
FPL), the decline was even more dramatic, falling
from 27.2% to 19.7%, according to analysis of US
Census Bureau survey results (American Academy
of Pediatrics, Division of Health Policy Research,
unpublished data, 2000). Adolescents and young
adults continue to be most likely to be uninsured,
although they also experienced a drop in the rate of
uninsured; 29.0% of those 18 through 24 years of age
did not have insurance in 1999, down from 29.7% in
1998.7 Factors contributing to the decrease in the
number of uninsured children include the establish-
ment of SCHIP, a philosophic shift toward increasing
enrollment, the simplification of the Medicaid appli-
cation process in many states, the unprecedented
outreach and enrollment efforts, and the improving
economy, in which increasing numbers of employers
are offering health insurance.8

Children who are eligible for SCHIP (Medicaid
expansions and non-Medicaid state programs) are
more likely to have parents who are self-employed
or employed in industries and occupations in which
health insurance coverage is less available or less
affordable. Compared with children who are pri-
vately insured, SCHIP-eligible children are twice as
likely to be in poor health and 3 times as likely to be
Hispanic.9

Health insurance is a critically important determi-
nant of access to and use of health care services
among children. The uninsured are 3 times as likely
as the privately insured to go without needed med-
ical care.10 Uninsured low income children are 4
times as likely to rely on an emergency department
or have no regular source of care.11

Although complete evaluations of the first year of
SCHIP implementation are not yet available, prelim-
inary results from New York State’s Child Health
Plus12,13 and Pennsylvania’s BlueCHIP and Caring
programs,14 prototype models for the SCHIP pro-
gram, demonstrate the positive impact of health in-
surance programs and the potential impact of
SCHIP. After enrollment in New York’s Child Health
Plus between 1991 and 1993, participants’ access to
and use of primary care increased, continuity of care
improved, and many quality-of-care measures im-
proved. Use of specialty, emergency, and inpatient
care did not change. Many parents reported im-
proved health status for their children as a result of
enrollment in the insurance program. Similarly, after
extending health insurance to uninsured children in
western Pennsylvania in 1995, health insurance re-
sulted in better access to health care, more appropri-
ate use, and reduced family stress.14 It is not clear
how generalizable results from these 2 states are to
all programs.

FACTORS AFFECTING ENROLLMENT OF ELIGIBLE
CHILDREN AND USE OF SERVICES

Children are often uninsured because parents do
not know they qualify for public coverage, according

to a study funded by The Robert Wood Johnson
Foundation. Six of 10 parents of uninsured children
think that because they work and are not on welfare,
their children do not qualify for federal health pro-
grams. Four of 5 parents said they would enroll their
children in federal health programs if they knew
they were eligible.15

Expanding coverage to parents may increase the
number of children enrolled. Although most chil-
dren without health insurance have an employed
parent, their parents are likely not offered health
benefits for children by their employers or they can-
not afford to pay the premium contributions. A
study of 3 states that implemented Medicaid expan-
sions that included parents had greater Medicaid
participation rates among low-income children than
states that did not expand coverage to parents.16

Cost sharing may decrease participation in SCHIP
and use of health services needed by children.
Higher premium charges were associated with lower
participation rates, according to a study of 4 states
with sliding-scale premium health insurance pro-
grams.17 Direct and indirect effects of cost sharing
negatively affect the receipt of preventive counseling
in health maintenance organizations and preferred
provider organizations.18

Adequate physician participation is critical to en-
suring that enrolled children have access to services.
Pediatrician participation in Medicaid and non-Med-
icaid SCHIP programs varies substantially among
states. The reasons cited by pediatricians to be most
important for limiting participation in Medicaid and
SCHIP are low payment, paperwork concerns, and
unpredictable payment. States with the lowest pedi-
atrician participation in Medicaid and SCHIP have
the lowest rates of reimbursement and the highest
rates of complaints about paperwork.19

Involuntary disenrollment of children from health
plans plagues Medicaid and SCHIP. The dropping of
individuals from plans may occur because of plan
requirements for frequent reenrollment, excess paper
work, or other vestiges of the philosophy to limit
Medicaid enrollment. Changes in enrollment affect
the integrity of the state’s insurance programs, con-
tinuity of care, and the financial stability of safety net
hospitals and community health centers.20 It has
been demonstrated that intermittent coverage com-
promises continuity of care.21 This process also adds
costs for outreach and reenrollment efforts.

PRINCIPLES AND RECOMMENDED
IMPLEMENTATION AND EVALUATION

STRATEGIES
As states continue to refine their SCHIP programs,

the Academy suggests that the following principles
and implementation and evaluation strategies be in-
corporated in their efforts:

1. Expand Comprehensive Coverage. SCHIP pro-
grams should provide comprehensive, quality
health care coverage to the largest number of un-
insured children possible.
A. Congress should expand SCHIP to allow states

to include children through 21 years of age.
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States should adopt the highest income eligi-
bility allowable and should discontinue asset
testing to determine eligibility. To reach even
more children, more flexible income limits
should be considered.

B. States should allow adolescent emancipated
minors to be evaluated for SCHIP eligibility
based on their own income.22

C. States should consider offering a SCHIP
buy-in option for children whose family in-
comes are above their state’s SCHIP eligibility
level but who do not have access to or cannot
afford comprehensive private insurance.

D. States should consider applying for Section
1115 Research and Demonstration waivers
from the Health Care Financing Administra-
tion (HCFA) to expand coverage for pregnant
women or other parents if they have already
maximized comprehensive coverage and full
enrollment of children.

E. Although they will not be able to receive fed-
eral matching funds, states should consider
using the SCHIP delivery system to provide
health care to immigrant children who are not
eligible for SCHIP.

F. States should offer 12-month continuous eligi-
bility for Medicaid- and SCHIP-enrolled chil-
dren. Continuous eligibility saves on outreach
and enrollment so administrative costs for cer-
tifying income eligibility on a monthly basis
are not incurred.

G. States should also implement presumptive el-
igibility for all children, allowing health care
providers and other designated agencies, in-
cluding schools and child care centers, to grant
eligibility for up to 60 days while a child goes
through the enrollment process.23 Although
the Academy understands that there must be
some safeguards to ensure appropriate use of
this option, this process should be administra-
tively simple. Pediatricians’ offices should be
included as enrollment sites, when feasible. By
doing so, children will receive health services
and insurance coverage as rapidly as possible.
If the child is determined ineligible, pediatri-
cians and other caregivers should still be re-
imbursed for services rendered. Failure to pay
for these services is a disincentive for physi-
cian participation. Presumptive eligibility of-
fers qualified entities an added incentive to
engage in outreach to their patients and cli-
ents.

H. States should adopt program eligibility rules
that promote coordination between SCHIP
and Medicaid and ease enrollment. Ending
age-based income eligibility would enable all
children from the same family to become en-
rolled in the same program. Currently, in
many states the income eligibility for Medicaid
varies by age.

I. Public and private, statewide, and communi-
ty-based outreach programs to families and
their employers should be designed to enroll
all families with eligible children in SCHIP

programs. Although the start-up of such ef-
forts has been successful, sustaining the efforts
may be another challenge. Creative ap-
proaches should be encouraged and sup-
ported. For example, using electronic applica-
tion processes targeted to minority children
served in child care centers, linking children
receiving school lunch subsidies with health
care coverage, and conducting door-to-door
outreach to families in farming communities
have been tried. State Medicaid and SCHIP
agencies should coordinate outreach efforts
and use consistent income assessment and
documentation methods and enrollment pro-
cedures for the best long-term results. Out-
reach efforts should develop a seamless sys-
tem to process applications for Medicaid and
non-Medicaid programs. States should use
community-based agencies for outreach, in-
cluding offices where parents apply for gov-
ernment-subsidized programs, such as the
Special Supplemental Nutrition Program for
Women, Infants, and Children (WIC); child
care centers; schools; and other resource and
referral agencies that provide services to fam-
ilies with young children. Community health
programs and personnel and outreach work-
ers for the Early and Periodic Screening, Diag-
nosis, and Treatment Program (EPSDT) can be
used to enroll potential applicants. For exam-
ple, the Agricultural Risk Protection Act of
200024 allows states to share information be-
tween SCHIP and school lunch programs.
AAP chapter leaders and community pediatri-
cians should be actively involved in develop-
ing outreach plans including education of
peers and other physicians about program ac-
tivities.

J. Simplified, joint application forms and expe-
dited eligibility determination processes for
SCHIP should be offered and coordinated
with the state’s Medicaid program and other
public assistance programs offered for chil-
dren in the state. From the family’s perspec-
tive, a simplified process eases enrollment pa-
perwork. States with a short application form,
no asset testing, and similar documentation
requirements for Medicaid and SCHIP have
been most efficient.

K. States should implement proactive enrollment
processes. Children who are found to be inel-
igible for Medicaid should be enrolled in
SCHIP, if eligible, (or vice versa) through the
use of automatic enrollment in the appropriate
program without requiring families to submit
additional application forms.25 Reasonable
fees or incentive payments with safeguards to
prevent abuse may be provided to nonprofit
agencies, community-based organizations,
and safety net hospitals to enroll children in
SCHIP or Medicaid. Use of 1 program name, 1
agency to determine eligibility, a SCHIP/Med-
icaid simplified joint application, and the same
point of entry promotes coordination. Opera-
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tional enhancements occur when simplified
verification requirements are the same for both
programs, easy transitions between programs
occur when eligibility is redetermined, and a
common service delivery system is used.26 Pe-
diatricians should be involved in the design
and implementation of these administrative
strategies. Frequent communication among
agency staff is critical; single-agency gover-
nance may be more efficient.

L. Meaningful implementation of SCHIP must
include an effort to maintain continuous
health care coverage. Expanding health insur-
ance programs and increasing enrollment in
existing programs is not sufficient to reap
maximum benefits for children. States should
strive for full enforcement of existing state
guaranteed eligibility laws, integration of
plans into the recertification process, a stream-
lined recertification process, and where possi-
ble, multiple-year eligibility reviews. States
should also link government-subsidized
health care programs so that low-income chil-
dren can move automatically from 1 program
to another while maintaining continuity of
care relationships with the same physicians
and health plan, whenever possible.20 States
concerned about families or employers drop-
ping private insurance coverage in favor of
SCHIP, referred to as “crowding out,” should
monitor their policies so they do not penalize
families who do not have access to coverage or
only have access to individually purchased
health insurance plans. If a state requires ap-
plicants to be uninsured for a period of time
before becoming eligible, that time period
should be short and allow for exceptions, for
example, for children with special health care
needs or acute catastrophic health events.

2. Maximize Funding and Flexibility. States should
optimize their ability to draw down their full fed-
eral match for SCHIP. HCFA and Congress
should allow greater flexibility for funding out-
reach and maximize appropriations for expanded
coverage of uninsured children. SCHIP funds
must be preserved for the primary purpose of
increasing coverage of uninsured children.

3. Provide Comprehensive Benefits. All SCHIP
plans should include a comprehensive scope of
benefits. Because non-Medicaid programs often
offer limited coverage for many special or chronic
care services for children, states with such pro-
grams should consider expanding their benefit
packages. This could be accomplished by empha-
sizing the use of the EPSDT provision in Medicaid
to pay for services considered medically necessary
or by creating wraparound programs for children
meeting specific chronic or serious condition cri-
teria.
A. Each benefit package should cover the services

defined in the AAP policy statement “Scope of
Health Care Benefits for Newborns, Infants,
Children, Adolescents, and Young Adults
Through Age 21 Years,” including dental ser-

vices and the full range of mental health ser-
vices including substance abuse treatment.27

Preventive care, immunization standards, and
periodicity schedules should be consistent
with current AAP requirements. Limited ben-
efits packages limit the long-term cost-effec-
tiveness for children.

B. Congress should ensure that all children en-
rolled in non-Medicaid SCHIP programs are
eligible for the Vaccines for Children program.

C. To determine medical necessity and approval
of services, states should use guidelines of rec-
ognized national professional organizations
such as the Academy or recommendations of
professional peer-review panels if evidence-
based guidelines do not exist. Services should
be reimbursed if they meet 1 or more of the
following criteria: 1) the service is appropriate
for the age and health status of the individual;
2) the service will prevent or ameliorate the
effects of a condition, illness, injury, or disor-
der; 3) the service will aid the overall physical
and mental growth and development of the
individual; or 4) the service will assist in
achieving or maintaining functional capaci-
ty.28

D. States should carefully assess the impact of
premium cost sharing on participation and
service use. States that impose cost sharing
should eliminate differences in copayments
and coinsurance for physical and mental
health services. Tracking mechanisms for de-
termining when families reach the 5% cost-
sharing maximum should be handled at the
plan level. Requiring families to track out-of-
pocket expenditures should be discouraged.

Cost-sharing policies should be carefully de-
signed so they do not simply shift cost to pe-
diatricians, hospitals, and other providers.
They should not deter the use of medically
necessary services and should ensure that chil-
dren with needs above and beyond the usual
have access to necessary health care. Point-of-
service cost sharing holds the greatest risks for
children failing to seek or receive needed care
and preventive services.

The Academy is not opposed to premium
sharing with families, as long as the cost to
families is moderate and based on a sliding
income scale. For families with 1 child, indi-
vidual premiums should be charged. For fam-
ilies with 2 or more children, a single premium
rate should be charged to cover all children.
Copayments for all SCHIP beneficiaries
should be limited to the nominal level legis-
lated for children in families with incomes up
to 150% of the FPL. The Academy opposes the
use of deductibles and coinsurance for any
SCHIP-eligible children.

Consistent with SCHIP legislation and AAP
policy, all preventive services should be ex-
empt from copayments. The Academy believes
that eliminating patient cost sharing for se-
lected preventive services is a relatively easy
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and effective means of improving the rates of
delivery for recommended clinical preventive
care.29

4. Include Pediatricians in Program Design and
Outcome-based Evaluation. States should ensure
that pediatricians, pediatric medical subspecialists
including pediatric mental health professionals,
and pediatric surgical specialists are involved in
developing and reviewing the SCHIP program,
annual reports, and evaluations that are required
through the SCHIP legislation. States should
have an ongoing SCHIP monitoring and advisory
panel that includes pediatricians. State SCHIP
evaluations, ideas, and forms can be found on
the HCFA and AAP Web sites (http://www.hcfa.
gov/init/chpa-map.htm and http://www.aap.
org/advocacy/evaluation.htm, respectively).
A. Primary care pediatricians, pediatric medical

subspecialists, and pediatric surgical special-
ists are critical stakeholders in developing
SCHIP performance measurements. States are
encouraged to use the AAP SCHIP Evaluation
Tool, which includes Health Employer Data
Information System measures. Process indica-
tors should include age-appropriate immuni-
zation and comprehensive well child visit
rates. Outcome indicators should include rates
of hospitalization for ambulatory sensitive
conditions and injuries, percent of SCHIP-en-
rolled children reporting missed school be-
cause of health problems as well as unmet
medical, dental and vision needs, percent of
SCHIP-enrolled adolescents reporting risky
health behaviors and attempted suicide, and
percent of family income used for health
care.30 States should develop uniform quality
performance measurements for children in-
sured by Medicaid and SCHIP and encourage
use of these standards for employer-based
plans.

B. Performance goals should include short-term
and long-term health care outcomes. Impor-
tant features of SCHIP evaluation include
monitoring eligibility thresholds and projected
enrollment volume, program retention, tran-
sitions in coverage, access to medical care,
assessments of process and outcomes of pedi-
atric care, and family and provider satisfac-
tion.31

C. Congress should adopt proposals to authorize
more funding for SCHIP evaluations and al-
low greater access to state data for research.

D. States, local communities, and managed care
organizations should publish pediatric-spe-
cific quality data that allow consumers and
purchasers to evaluate and compare quality
performance, including pediatric provider net-
work composition among competing SCHIP
plans.

5. Provide Adequate Payment and Access to Pedi-
atricians. SCHIP plans should provide reimburse-
ment for pediatric services comparable to rates
offered in private insurance plans.

A. In states with low provider payment rates for
Medicaid services, SCHIP plans should en-
gage in concurrent efforts to raise Medicaid
rates to levels that are at least 90% of the usual,
customary, or reasonable rates or equivalent to
Medicare rates, whichever is higher. States
with better levels of physician participation
should serve as benchmarks for other states.
Historically, states with low Medicaid reim-
bursement rates have lower participation
rates. Efforts should be made by states to base
payment rates for Medicaid and SCHIP on
current market rates, although in some cases
they may be inadequate.

B. States should ensure that physicians receive
adequate payment when new vaccines are rec-
ommended, particularly when physicians re-
ceive payment under a capitated arrangement.
State should ensure that provisions are made
to reimburse physicians for the cost of the new
vaccines until new contracts are negotiated. In
addition, physicians should receive payment
for the expenses associated with the adminis-
tration of each vaccine.

C. In states using managed care models as a
health delivery system for SCHIP, different
strategies should be evaluated, such as pediat-
ric risk-adjusted capitation rates and risk
pools. The goal of such strategies is to reduce
the negative financial consequences for health
plans that enroll and pediatricians who serve
high-risk children and the positive financial
consequences for plans that enroll and pedia-
tricians who serve low-risk children. Risk ad-
justment is a corrective tool designed to reori-
ent the current incentive structure of the
insurance market. Health plans should de-
velop risk adjusted capitation at the primary
care level. Enhanced payments for providing
case management and care coordination for
children with special health care needs should
also be considered. Reimbursement levels
must ensure reasonable clinician compensa-
tion in relation to the increased time required
to coordinate and provide care for children,
particularly those with special health care
needs.32

D. All health plans should provide access to pe-
diatric primary care and pediatric medical
subspecialty and pediatric surgical specialty
services, as described in the AAP policy state-
ment “Guiding Principles for Managed Care
Arrangements for the Health Care of New-
borns, Infants, Children, Adolescents, and
Young Adults.”28

E. HCFA and states must monitor network ca-
pacity and pediatrician participation when de-
veloping plans. Failure to do so results in less
adequate access to care providers for children.

6. Ensure Choices for Families and Pediatricians.
SCHIP plans should allow choices to be made by
patients and pediatricians.
A. Parents should have the ability, with proactive

outreach and information from the state, to
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choose their child’s pediatrician and managed
care plan. Securing a medical home and con-
tinuity of care should be encouraged when
families choose or are assigned to managed
care plans. Families should be allowed to dis-
enroll with cause at any time. However, to
support the medical home optimally, families
should be required to adhere to their choices
or assignments for 1 year unless there is due
cause to change.

B. Pediatricians, pediatric medical subspecialists,
and pediatric surgical specialists are discour-
aged from accepting exclusive contracts with a
single managed care plan. They should con-
sider contracting with several plans to ensure
that parents and children have a choice and to
ensure that access to primary and specialty
pediatric services is not lost if a single plan
fails.

7. Establish Simple Administrative Procedures.
SCHIP plans should establish simplified and effi-
cient administrative systems.
A. States should streamline and simplify their el-

igibility determination and enrollment pro-
cess, cost-sharing policies, and copayment col-
lection procedures.

B. Health plans should simplify or eliminate pro-
cedures for preauthorization, obtaining second
opinions, utilization review and quality assur-
ance administration, claims processing, spe-
cialty referrals, and physician payment.33

C. States should provide training for pediatri-
cians, other physicians, and their office staff
about how to participate in SCHIP. State Med-
icaid agencies can provide grants to optimize
physician use of Medicaid and SCHIP. States
should provide education and training to phy-
sicians about how to refer patients for SCHIP
enrollment.

CONCLUSION
SCHIP has the potential to dramatically increase

and maintain the number of children in the United
States with health insurance coverage. To maximize
the benefits of this legislation, states have an obliga-
tion to implement programs created in such a way
that the most children receive the most comprehen-
sive health care services available. To do this, states
must ensure that all children who are eligible for
coverage are enrolled and have access to high-qual-
ity care. The success of these programs will depend
on the number of previously uninsured children who
are now insured, the resulting increase in their access
to health care services, and the ultimate improve-
ment in their health and well-being. Although
SCHIP does not create universal coverage for all
children, it is an important step toward the goal of
ensuring that all children in the United States have
health insurance and, ultimately, access to high-qual-
ity health care.
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CLINICAL REPORT

The Importance of Play in Promoting
Healthy Child Development and
Maintaining Strong Parent-Child
Bonds
Kenneth R. Ginsburg, MD, MSEd, and the Committee on Communications

and the Committee on Psychosocial Aspects of Child and Family Health

ABSTRACT
Play is essential to development because it contributes to the cognitive, physical,
social, and emotional well-being of children and youth. Play also offers an ideal
opportunity for parents to engage fully with their children. Despite the benefits
derived from play for both children and parents, time for free play has been
markedly reduced for some children. This report addresses a variety of factors that
have reduced play, including a hurried lifestyle, changes in family structure, and
increased attention to academics and enrichment activities at the expense of recess
or free child-centered play. This report offers guidelines on how pediatricians can
advocate for children by helping families, school systems, and communities con-
sider how best to ensure that play is protected as they seek the balance in
children’s lives to create the optimal developmental milieu.

INTRODUCTION
Play is so important to optimal child development that it has been recognized by
the United Nations High Commission for Human Rights as a right of every child.1

This birthright is challenged by forces including child labor and exploitation
practices, war and neighborhood violence, and the limited resources available to
children living in poverty. However, even those children who are fortunate
enough to have abundant available resources and who live in relative peace may
not be receiving the full benefits of play. Many of these children are being raised
in an increasingly hurried and pressured style that may limit the protective
benefits they would gain from child-driven play. Because every child deserves the
opportunity to develop to their unique potential, child advocates must consider all
factors that interfere with optimal development and press for circumstances that
allow each child to fully reap the advantages associated with play.

No single set of guidelines could do justice to the many factors that impact on
children’s play, even if it was to focus only on children living in the United States.
These guidelines will focus on how American children with adequate resources
may be limited from enjoying the full developmental assets associated with play
because of a family’s hurried lifestyle as well as an increased focus on the funda-
mentals of academic preparation in lieu of a broader view of education. Those
forces that prevent children in poverty and the working class from benefiting fully
from play deserve full, even urgent, attention, and will be addressed in a future
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document. Those issues that impact on play for children
with limited resources will be mentioned briefly here to
reinforce that play contributes to optimal child develop-
ment for all children and that we must advocate for the
changes specific to the need of each child’s social and
environmental context that would enhance the oppor-
tunities for play.

These guidelines were written in response to the mul-
tiple forces that challenge play. The overriding premise is
that play (or some available free time in the case of older
children and adolescents) is essential to the cognitive,
physical, social, and emotional well-being of children
and youth. Although the guidelines were written in
defense of play, they should not be interpreted as being
against other forces that compete for children’s time.
Academic enrichment opportunities are vital for some
children’s ability to progress academically, and partici-
pation in organized activities is known to promote
healthy youth development.2,3 It is essential that a wide
variety of programming remain available to meet the
needs of both children and families. Rather, these guide-
lines call for an inclusion of play as we seek the balance
in children’s lives that will create the optimal develop-
mental milieu to prepare our children to be academi-
cally, socially, and emotionally equipped to lead us into
the future.

THE BENEFITS OF PLAY
Play allows children to use their creativity while devel-
oping their imagination, dexterity, and physical, cogni-
tive, and emotional strength. Play is important to
healthy brain development.4–6 It is through play that
children at a very early age engage and interact in the
world around them. Play allows children to create and
explore a world they can master, conquering their fears
while practicing adult roles, sometimes in conjunction
with other children or adult caregivers.7–14 As they mas-
ter their world, play helps children develop new com-
petencies that lead to enhanced confidence and the re-
siliency they will need to face future challenges.7,10,15

Undirected play allows children to learn how to work in
groups, to share, to negotiate, to resolve conflicts, and to
learn self-advocacy skills.7,10,11,16 When play is allowed to
be child driven, children practice decision-making skills,
move at their own pace, discover their own areas of
interest, and ultimately engage fully in the passions they
wish to pursue.7,10,11 Ideally, much of play involves
adults, but when play is controlled by adults, children
acquiesce to adult rules and concerns and lose some of
the benefits play offers them, particularly in developing
creativity, leadership, and group skills.17 In contrast to
passive entertainment, play builds active, healthy bod-
ies. In fact, it has been suggested that encouraging un-
structured play may be an exceptional way to increase
physical activity levels in children, which is one impor-
tant strategy in the resolution of the obesity epidem-

ic.18,19 Perhaps above all, play is a simple joy that is a
cherished part of childhood.

Children’s developmental trajectory is critically me-
diated by appropriate, affective relationships with loving
and consistent caregivers as they relate to children
through play.4 When parents observe their children in
play or join with them in child-driven play, they are
given a unique opportunity to see the world from their
child’s vantage point as the child navigates a world per-
fectly created just to fit his or her needs. (The word
“parent” is used in this report to represent the wide
range of adult caregivers who raise children.) The inter-
actions that occur through play tell children that parents
are fully paying attention to them and help to build
enduring relationships.6,13,14,20,21 Parents who have the
opportunity to glimpse into their children’s world learn
to communicate more effectively with their children and
are given another setting to offer gentle, nurturing guid-
ance. Less verbal children may be able to express their
views, experiences, and even frustrations through play,
allowing their parents an opportunity to gain a fuller
understanding of their perspective. Quite simply, play
offers parents a wonderful opportunity to engage fully
with their children.

Play is integral to the academic environment. It en-
sures that the school setting attends to the social and
emotional development of children as well as their cog-
nitive development. It has been shown to help children
adjust to the school setting and even to enhance chil-
dren’s learning readiness, learning behaviors, and prob-
lem-solving skills.22–32 Social-emotional learning is best
integrated with academic learning; it is concerning if
some of the forces that enhance children’s ability to
learn are elevated at the expense of others. Play and
unscheduled time that allow for peer interactions are
important components of social-emotional learning.33,34

REDUCED CHILD-DRIVEN PLAY AND THE POTENTIAL
REPERCUSSIONS
Despite the numerous benefits derived from play for
both children and parents, time for free play has been
markedly reduced for some children. This trend has even
affected kindergarten children, who have had free play
reduced in their schedules to make room for more aca-
demics. A 1989 survey taken by the National Association
of Elementary School Principals found that 96% of sur-
veyed school systems had at least 1 recess period. An-
other survey a decade later found that only 70% of even
kindergarten classrooms had a recess period.35,36

Currently, many schoolchildren are given less free
time and fewer physical outlets at school; many school
districts responded to the No Child Left Behind Act of
200137 by reducing time committed to recess, the cre-
ative arts, and even physical education in an effort to
focus on reading and mathematics.38,39 This change may
have implications on children’s ability to store new in-
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formation, because children’s cognitive capacity is en-
hanced by a clear-cut and significant change in activi-
ty.35,40 A change in academic instruction or class topic
does not offer this clear-cut change in cognitive effort
and certainly does not offer a physical release. Even a
formal structured physical education class may not offer
the same benefit as free-play recess.35,41 Reduced time for
physical activity may be contributing to the discordant
academic abilities between boys and girls, because
schools that promote sedentary styles of learning be-
come a more difficult environment for boys to navigate
successfully.42,43

Some children are given less time for free exploratory
play as they are hurried to adapt into adult roles and
prepare for their future at earlier ages.44–46 Parents are
receiving carefully marketed messages that good parents
expose their children to every opportunity to excel, buy
a plethora of enrichment tools, and ensure their children
participate in a wide variety of activities.45,47 Children are
exposed to enrichment videos and computer programs
from early infancy as well as specialized books and toys
designed to ensure that they are well-rounded and ad-
equately stimulated for excelled development. Special-
ized gyms and enrichment programs designed for chil-
dren exist in many communities, and there is an
abundance of after-school enrichment activities. These
tools and programs are heavily marketed, and many
parents have grown to believe that they are a require-
ment of good parenting and a necessity for appropriate
development. As a result, much of parent-child time is
spent arranging special activities or transporting children
between those activities. In addition to time, consider-
able family financial resources are being invested to
ensure that the children have what are marketed as the
“very best” opportunities.33,34,47–49

It is clear that organized activities have a develop-
mental benefit for children, especially in contrast to
completely unsupervised time.2 Some research substan-
tiates that for most children, benefits increase with
higher levels of participation.2 In addition, it has been
suggested that because this lifestyle is associated with
middle-class families, it may have a benefit in maintain-
ing social class or in creating upward mobility.50 It is less
clear, however, at what point a young person may be
“overscheduled” to their developmental detriment or
emotional distress. Free child-driven play known to ben-
efit children is decreased, and the downtime that allows
parents and children some of the most productive time
for interaction is at a premium when schedules become
highly packed with adult-supervised or adult-driven ac-
tivities.45–47,51,52

It is left to parents to judge appropriate levels of
involvement, but many parents seem to feel as though
they are running on a treadmill to keep up yet dare not
slow their pace for fear their children will fall behind. In
addition, some worry they will not be acting as proper

parents if they do not participate in this hurried life-
style.45–47,51,52

Although most highly scheduled children are thriv-
ing,2 some are reacting to the associated pressures with
anxiety and other signs of increased stress.45,46,53 In this
regard, highly scheduled children have less time for free,
child-driven, creative play,45,46,47,54 which offers benefits
that may be protective against the effects of pressure and
stress.45,54 There is evidence that childhood and adoles-
cent depression is on the rise through the college
years.55–60 Although there are certainly many factors in-
volved, and a direct link between the early pressure-
filled intense preparation for a high-achieving adulthood
and these mental health concerns cannot be made on
the basis of current research, it is important that we
consider the possibility of this linkage. We can be certain
that in some families, the protective influences of both
play and high-quality family time are negatively affected
by the current trends toward highly scheduling children.

As trusted child advocates, pediatric health profes-
sionals are ideally suited to help parents consider the
appropriate balance between preparing for the future
and living fully in the present through play, child-cen-
tered organized activities, and rich parent-child interac-
tion. It is likely that the balance that needs to be
achieved will be different for every child on the basis of
the child’s academic needs, temperament, environment,
and the family’s needs. Because there are so many forces
that influence the trend toward focusing on future prep-
aration, it is important that parents have a medical home
that can reinforce the importance of some of the basic,
tried-and-true aspects of child rearing.

FACTORS THAT HAVE CHANGED THE ROUTINE OF
CHILDHOOD
There may be as many explanations for the current
trends as there are families, but several key factors that
have led to decreased free play should be considered.

1. There are more families with a single head of house-
hold or 2 working parents and fewer multigenera-
tional households in which grandparents and ex-
tended family members can watch the children.
Therefore, fewer families have available adult super-
vision in the home during the workday, which
makes it necessary for children to be in child care or
other settings in which they can be monitored by
adults throughout the day.61 Organized after-school
activities and academic enrichment opportunities of-
fer valuable alternatives to children who might oth-
erwise be left with minimal or no adult supervision.

2. Many parents have learned how to become increas-
ingly efficient in balancing work and home sched-
ules. They wish to make the most effective use of
limited time with their children and believe that
facilitating their children to have every opportunity
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is the best use of that time. Some may use some of
the standards of efficiency and productivity they
have mastered at work to judge their own effective-
ness as parents; this is sometimes referred to as the
professionalization of parenthood.51 This phenome-
non may create guilt in parents who find it difficult
to balance competing demands after a taxing work-
day. Parents who understand that high-interaction,
at-home activities (eg, reading or playing with chil-
dren) present opportunities for highly effective par-
enting may feel less stress than those who feel com-
pelled to arrange out-of-home opportunities.

3. Parents receive messages from a variety of sources
stating that good parents actively build every skill
and aptitude their child might need from the earliest
ages. They are deluged in parenting magazines and
in the media with a wide range of enrichment tools
and activities that tout their ability to produce super-
achieving children. They read about parents who go
to extreme efforts, at great personal sacrifice, to
make sure their children participate in a variety of
athletic and artistic opportunities. They hear other
parents in the neighborhood talk about their over-
burdened schedules and recognize it is the culture
and even expectation of parents.51,52

4. The college-admissions process has become much
more rigorous in recent years, largely because of a
baby boom hitting the college years. Parents receive
the message that if their children are not well pre-
pared, well balanced, and high-achieving, they will
not get a desired spot in higher education. Even
parents who wish to take a lower-key approach to
child rearing fear slowing down when they perceive
everyone else is on the fast track.62,63 Children are
encouraged to build a college resume through both
academic excellence and a wide variety of activities
and volunteer efforts starting at younger ages. In
some cases, parents feel pressured to help their child
build a strong resume.

5. In response to the increasingly rigorous college-ad-
missions process, many secondary schools are
judged by the rates in which their students are ac-
cepted by the most prestigious centers of higher
learning. Partly in response to this, many students
have been encouraged to carry increasingly rigorous
academic schedules, including multiple advanced-
placement courses. In addition, many students are
taking preparation courses for standardized entrance
examinations. These students are left with less free
time because of the home preparatory time needed
for their classes.

6. The pressure for admission to select schools begins
for some families long before college. Selection for
private preschool programs can even be competitive,

and parents may need to consider how best to
“package” their preschoolers.

7. There is a national trend to focus on the academic
fundamentals of reading and arithmetic. This trend,
spearheaded by the No Child Left Behind Act of
2001, is a reaction to the unacceptable educational
performance of America’s children in some educa-
tional settings. One of the practical effects of the
trend is decreased time left during the school day for
other academic subjects, as well as recess, creative
arts, and physical education.38,39 This trend may have
implications for the social and emotional develop-
ment of children and adolescents.33 In addition,
many after-school child care programs prioritize an
extension of academics and homework completion
over organized play, free play, and physical activi-
ty.64

8. The decrease in free play can also be explained by
children being passively entertained through televi-
sion or computer/video games. In sharp contrast to
the health benefits of active, creative play and the
known developmental benefits of an appropriate
level of organized activities, there is ample evidence
that this passive entertainment is not protective and,
in fact, has some harmful effects.65–68

9. In many communities, children cannot play safely
outside of the home unless they are under close
adult supervision and protection. This is particularly
true in areas that are unsafe because of increased
violence or other environmental dangers.

WHY IS IT A PROBLEM?
It would be wrong to assume that the current trends are
a problem for all children; some excel with a highly
driven schedule. Because we need skilled young people
to be well prepared to be tomorrow’s leaders, we must
recognize the advantages to the increased exposures
and enriched academics some of our children are re-
ceiving. In fact, many of our children, particularly those
in poverty, should receive more enrichment activities.
But even children who are benefiting from this enrich-
ment still need some free unscheduled time for creative
growth, self-reflection, and decompression and would
profit from the unique developmental benefits of child-
driven play.

However, for some children, this hurried lifestyle is a
source of stress and anxiety and may even contribute to
depression.45,46 Increased pressure to achieve is likely to
manifest in school avoidance and somatic symptoms.69–72

The challenge for society, schools, and parents is to strike
the balance that allows all children to reach their poten-
tial without pushing them beyond their personal com-
fort limits and while allowing them personal free play-
time.

It appears that the increased pressures of adolescence
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have left some young people less equipped to manage
the transition toward the college years. Many student
health services and counseling centers on college cam-
puses have not been able to keep pace with the increased
need for mental health services, and surveys have sub-
stantiated this need by reporting an increase in depres-
sion and anxiety among college students.57–59 A survey
by the American College Health Association reported
that 61% of college students had feelings of hopelessness
during the previous academic year, 45% felt so de-
pressed they had trouble functioning, and 9% suffered
suicidal ideation.57 Several studies have linked feelings of
anxiety and depression with that of perfectionism and
an overly critical self-evaluation.72–77 Other studies have
linked this perfectionism with highly critical parents
who instill pressures to excel.78–82 Perfectionism is chal-
lenging to the individual and has a broader effect on
society because it may stifle creativity and unencum-
bered thinking.83 There are no longitudinal studies that
directly link intense preparation for adulthood during
childhood to this rise in mental health needs, and there
certainly are other causes, but some experts believe to-
day’s pressured lifestyle is an important contributor.46,84

Children may also have received an unintended mes-
sage from this hurried, intense preparation for adult-
hood. They may have learned that the end-point goal—
the best school or the best job—must be reached at all
costs. High schools, colleges, and universities throughout
the country are reporting that more students may be
cheating to achieve the desired end result of a superior
grade.85,86 Despite grade inflation over the last decades,
many teachers report increased stress in students when
they achieve less-than-perfect scores.87–89 This competi-
tive era may be producing a minority of young people so
intensely worried about the appearance of high achieve-
ment that they will forsake core values such as fairness
and honesty for the sake of acquiring good grades.

FAMILY CONSIDERATIONS
Some families whose children are highly scheduled may
also suffer. Adults who may already be burdened by
work responsibilities and maintaining a household find
themselves sacrificing their downtime because they
need to arrange activities and transport children be-
tween appointments.45–47 In addition, because of the
pressures they feel to meet every one of the needs they
perceive (or are told) their child requires to excel, they
may feel inadequate and ultimately have less personal
satisfaction in parenting.51,52 Most importantly, parents
lose the opportunity for perhaps the highest-quality time
with their children. Some of the best interactions occur
during downtime—just talking, preparing meals to-
gether, and working on a hobby or art project, playing
sports together, or being fully immersed in child-cen-
tered play.

As parents prepare their children for the future, they

cannot know precisely which skills each will need for the
workforce. With added anxiety over their inability to
adequately predict the future, they become susceptible
to the promises of success and full preparation offered by
all of the special enrichment programs and vulnerable to
the belief that if their children are at least exposed to
everything, they will have the best chance to be pre-
pared. Although no one can be sure what skills will be
needed, certain character traits will produce children
capable of navigating an increasingly complex world as
they grow older. These traits include confidence, com-
petence or the ability to master the environment, and a
deep-seated connectedness to and caring about others
that create the love, safety, and security that children
need to thrive. In addition, to be resilient—to remain
optimistic and be able to rebound from adversity—
young people need the essential character traits of hon-
esty, generosity, decency, tenacity, and compassion.
Children are most likely to gain all of these essential
traits of resiliency within a home in which parents and
children have time to be together and to look to each
other for positive support and unconditional love.90–95

Many families are successfully navigating a wide variety
of commitments without sacrificing high-quality parent-
child time,2 but some families’ ability to maintain essen-
tial parent-child time may be compromised by this hur-
ried lifestyle. In these families, overscheduling may lead
to less emotionally competent, well-buffered children.

WHAT ARE THE SOLUTIONS?
Because there are at least several causes for the de-
creased amount of child-directed play, there is no single
position that child advocates should take. For example,
in the case of a child who is economically disadvantaged
and does not reside in a safe neighborhood, it may be
unwise to simply propose more child-centered play. Al-
though parents can be encouraged to optimize condi-
tions for this kind of play in the home, there must be
broad societal responses that address poverty, social in-
equities, and violence before we can advise parents to
allow unsupervised play. In addition, for children in
poverty, enhanced child care services, early community-
based education (eg, Head Start), increased academic
programming, more enrichment activities, and greater
opportunities for community-based adult-supervised ac-
tivities are warranted. Some of the needed solutions for
this group of disadvantaged children remain beyond the
scope of this article and are raised here to emphasize that
the suggestions offered here need to be individualized;
one size does not fit all.

For all children, however, advocates need to promote
the implementation of those strategies known to pro-
mote healthy youth development and resiliency. Some
of those strategies are community based, and others are
school based, but many reside within the family. They
are rooted in the deep connection that develops when
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parents engage with their children.92,93,95 Play remains an
ideal venue for parents to engage fully, and child pro-
fessionals must reinforce the value of this play. Some
play must remain entirely child driven, with parents
either not present or as passive observers, because play
builds some of the individual assets children need to
develop and remain resilient.

Parents need to feel supported to not passively accept
the media and advertising messages that suggest there
are more valuable means of promoting success and hap-
piness in children than the tried, trusted, and traditional
methods of play and family togetherness. Purveyors of
these special programs should be encouraged to produce
long-term evidence that define how their products/strat-
egies produce more successful children. In parallel, we
would encourage independent researchers to evaluate
both the benefits and problems associated with these
enrichment tools. Researchers should also continue to
explore the type and quantity of activities that are likely
to be enriching for children with different needs.

Colleges are seeing a generation of students who ap-
pear to be manifesting increased signs of depression,
anxiety, perfectionism, and stress. They should clarify
their messages about the type of students they seek in
the face of widespread folklore that they seek only su-
per-achieving students. Colleges certainly seek a physi-
cally and emotionally healthy student body with the
character traits that support learning. Colleges could re-
duce the stress levels of young people and their parents
if they offered clear, more realistic expectations about
the type of students they seek and helped families to
understand that there is a match for each reasonably
prepared student. In addition, colleges should address
the myth that desirable students are those who excel in
every area. In the adult world, people rarely excel in
more than 1 or 2 areas, while well-balanced individuals
enjoy several others. Colleges should recognize the pos-
sibility that when children believe that they must excel
in all areas to gain admission, they might respond to
those perceived and unrealistic expectations with stress
and anxiety.62,63

ADVICE FOR PEDIATRICIANS*
In the midst of so many conflicting messages about what
parents should do to prepare their child for what is
perceived to be an increasingly complicated, competitive
world, pediatricians have a natural role to serve as car-
ing, objective child professionals with whom parents can
discuss their approach to child rearing and reflect on
their own desires for their children. Because pediatri-
cians have a unique and important role in promoting the
physical, emotional, and social well-being of children

and adolescents, it is important that they promote strat-
egies that will support children to be resilient and to
reduce excessive stressors in their lives.

● Pediatricians can promote free play as a healthy, es-
sential part of childhood. They should recommend
that all children are afforded ample, unscheduled, in-
dependent, nonscreen time to be creative, to reflect,
and to decompress. They should emphasize that al-
though parents can certainly monitor play for safety, a
large proportion of play should be child driven rather
than adult directed.

● Pediatricians should emphasize the advantages of ac-
tive play and discourage parents from the overuse of
passive entertainment (eg, television and computer
games).

● Pediatricians should emphasize that active child-cen-
tered play is a time-tested way of producing healthy,
fit young bodies.

● Pediatricians should emphasize the benefits of “true
toys” such as blocks and dolls, with which children use
their imagination fully, over passive toys that require
limited imagination.

● Pediatricians can educate families regarding the pro-
tective assets and increased resiliency developed
through free play and some unscheduled time.

● Pediatricians can reinforce that parents who share
unscheduled spontaneous time with their children
and who play with their children are being wonder-
fully supportive, nurturing, and productive.

● Pediatricians can discuss that, although very well in-
tentioned, arranging the finest opportunities for their
children may not be parents’ best opportunity for
influence and that shuttling their children between
numerous activities may not be the best quality time.
Children will be poised for success, basking in the
knowledge that their parents absolutely and uncondi-
tionally love them. This love and attention is best
demonstrated when parents serve as role models and
family members make time to cherish one another:
time to be together, to listen, and to talk, nothing
more and nothing less. Pediatricians can remind par-
ents that the most valuable and useful character traits
that will prepare their children for success arise not
from extracurricular or academic commitments but
from a firm grounding in parental love, role modeling,
and guidance.

● Pediatricians should be a stable force, reminding par-
ents that the cornerstones of parenting—listening,
caring, and guiding through effective and develop-
mentally appropriate discipline—and sharing pleasur-
able time together are the true predictors of childhood,
and they serve as a springboard toward a happy, suc-
cessful adulthood.

* This guidance is offered by the American Academy of Pediatrics and, therefore, is targeted to
pediatricians. Other health professionals who serve children and adolescents, including other
physicians, pediatric and family nurse practitioners, and physician assistants, are welcome to
consider incorporating these guidelines into practice.
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● Pediatricians should help parents evaluate the claims
made by marketers and advertisers about the products
or interventions designed to produce super-children.

● Pediatricians should emphasize the proven benefits of
reading to their children, even at very early ages.

● Pediatricians can be available to parents as sounding
boards to help parents evaluate the specific needs of
their child in terms of promoting resiliency, develop-
ing confidence and competence, and ultimately en-
hancing that child’s trajectory toward a successful fu-
ture.

● Pediatricians can support parents to organize play-
groups beginning at an early preschool age of approx-
imately 2.5 to 3 years, when many children move
from parallel play to cooperative play in the process of
socialization.

● Pediatricians can advocate for developing “safe spaces”
in underresourced neighborhoods, perhaps by open-
ing school, library, or community facilities to be used
by children and their parents after school hours and
on weekends.

● Pediatricians can educate themselves about appropri-
ate resources in their own community that foster play
and healthy child development and have this infor-
mation available to share with parents.

● Pediatricians should support children having an aca-
demic schedule that is appropriately challenging and
extracurricular exposures that offer appropriate bal-
ance. What is appropriate has to be determined indi-
vidually for each child on the basis of their unique
needs, skills, and temperament, not on the basis of
what may be overly pressurized or competitive com-
munity standards or a perceived need to gain college
admissions.

● Pediatricians should encourage parents to allow chil-
dren to explore a variety of interests in a balanced way
without feeling pressured to excel in each area. Pedi-
atricians should encourage parents to avoid conveying
the unrealistic expectation that each young person
needs to excel in multiple areas to be considered suc-
cessful or prepared to compete in the world. In paral-
lel, they should promote balance in those youth who
are strongly encouraged to become expert in only 1
area (eg, a particular sport or musical instrument) to
the detriment of having the opportunity to explore
other areas of interest.

● As parents choose child care and early education pro-
grams for their children, pediatricians can reinforce
the importance of choosing settings that offer more
than “academic preparedness.” They should be guided
to also pay attention to whether the settings attend to
the social and emotional developmental needs of the
children.

● Pediatricians can join with other child professionals
and parents to advocate for educational settings that
promote optimal academic, cognitive, physical, social,
and emotional development for children and youth.

● Pediatricians should assess their patients for the man-
ifestations of stress, anxiety, and depression in family-
centered interviews for children and privately con-
ducted interviews with adolescents.

● Because stress often manifests with physical sensa-
tions, pediatricians should be highly sensitized to
stress as an underlying cause of somatic illness.

● Pediatricians should refer to appropriate mental
health professionals when children or their parents
show signs of excessive stress, anxiety, or depression.

CONCLUSIONS
Play is a cherished part of childhood that offers children
important developmental benefits and parents the op-
portunity to fully engage with their children. However,
multiple forces are interacting to effectively reduce
many children’s ability to reap the benefits of play. As
we strive to create the optimal developmental milieu for
children, it remains imperative that play be included
along with academic and social-enrichment opportuni-
ties and that safe environments be made available to all
children. Additional research is needed to explore the
appropriate balance of play, academic enrichment, and
organized activities for children with different tempera-
ments and social, emotional, intellectual, and environ-
mental needs.
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NEW YORK PLANS TOMAKE GENDER PERSONAL CHOICE

“Separating anatomy from what it means to be a man or a woman, New York
City is moving forward with a plan to let people alter the sex on their birth
certificate even if they have not had sex-change surgery. Under the rule being
considered by the city’s Board of Health, which is likely to be adopted soon,
people born in the city would be able to change the documented sex on their
birth certificates by providing affidavits from a doctor and a mental health
professional laying out why their patients should be considered members of
the opposite sex, and asserting that their proposed change would be perma-
nent. Applicants would have to have changed their name and shown that
they had lived in their adopted gender for at least two years, but there would
be no explicit medical requirements.”

Cave D. New York Times. November 7, 2006
Noted by JFL, MD
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CLINICAL REPORT

The Importance of Play in Promoting Healthy Child
Development and Maintaining Strong Parent-Child
Bond: Focus on Children in Poverty

abstract
Play is essential to the social, emotional, cognitive, and physical well-
being of children beginning in early childhood. It is a natural tool for
children to develop resiliency as they learn to cooperate, overcome
challenges, and negotiate with others. Play also allows children to
be creative. It provides time for parents to be fully engaged with their
children, to bond with their children, and to see the world from the
perspective of their child. However, children who live in poverty often
face socioeconomic obstacles that impede their rights to have play-
time, thus affecting their healthy social-emotional development. For
children who are underresourced to reach their highest potential,
it is essential that parents, educators, and pediatricians recognize
the importance of lifelong benefits that children gain from play.
Pediatrics 2012;129:e204–e213

More than 15 million children in the United States younger than 18
years live in poverty.1 These children experience disparities in edu-
cation, health care, and socioeconomic resources.2–6 Children living in
poverty may also be deprived of the benefits of safe and creative
playtime and access to age-appropriate extracurricular activities. The
implications of play deprivation may be substantial, because play is
essential to the social, emotional, cognitive, and physical well-being of
children beginning in early childhood.7 In addition, play offers an
opportunity for parents to view the world from their child’s per-
spective as they engage fully with their children during playtime; all
families deserve ready access to this bonding opportunity. Even be-
fore the United Nations High Commission for Human Rights cited play
as a right of every child, philosophers and psychologists, such as
Plato, Piaget, and Friedrich Froebel, recognized the importance of play
in healthy child development.8–10

This report addresses issues that may deprive children who live in
poverty from gaining the maximum benefit from play. Because it
follows an earlier report that focused on factors reducing free
playtime for children whose families have resources, this report
addresses issues specific to children from lower-income families.7

Although some of the factors covered in the previous report may also
apply to children from lower-income and poor families, 3 issues
disproportionately affect these children and merit special attention.
First, access to recess and other in-school creative and physical
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outlets (eg, physical education, art,
music), as well as after-school youth
development programs are reduced.
Second, out-of-school opportunities for
play may be compromised by a lack of
safe play areas, because parks and
playgrounds are less abundant in
lower-income areas and, in some cases,
may be unsafe because of drug deal-
ing, violence, and vandalism.11,12 Finally,
because lower-income parents have to
deal with additional social, emotional,
and economic stressors of daily living,
they may have less time, energy, and
resources available to provide active
and creative playtime at the park,
playground, or even in the home.

All children deserve the opportunity to
reach their highest potential. The op-
timal developmental milieu for children
includes academic enrichment, as well
as opportunities for physical, cognitive,
social, and emotional growth offered in
school, home, and community settings.
There are different forms of play—free
unstructured play, which uses unlim-
ited creativity, and semistructured
play, which is guided play with joint
attention by parent and child. It is be-
yond the scope of this report to define
and divide, but poverty may prevent
challenges to both unstructured and
guided play.

Free unstructured play, as well as
creative and physical outlets, con-
tribute to social and emotional growth.
This report offers guidance on how
pediatricians can advocate for chil-
dren by helping families, school sys-
tems, and communities consider how
best to ensure play is protected and
promoted as the optimal developmental
milieu for positive child and youth de-
velopment is explored.

THE BENEFITS OF PLAY

It could be argued that active play is so
central to child development that it
should be included in the very definition
of childhood. Play offers more than

cherished memories of growing up,
it allows children to develop creativity
and imagination while developing phys-
ical, cognitive, and emotional strengths.
A previous manuscript described the
benefits of play in fuller detail.7

Play enhances physical health by build-
ing active, healthy bodies. Physical
activity beginning in early childhood
prevents obesity.13 In fact, play may
be an exceptional way to increase
physical activity levels in children and,
therefore, may be included as an im-
portant strategy in addressing the
obesity epidemic.14,15

Play contributes to healthy brain de-
velopment.16–18 Children engage and
interact with the world around them
through play from a very early age.
Even in the academic environment, play
helps children adjust to the school
setting, thereby fostering school en-
gagement, and enhances children’s
learning readiness, learning behaviors,
and problem-solving skills.19–31 In ad-
dition, play and recess may increase
children’s capacity to store new in-
formation, as their cognitive capacity
is enhanced when they are offered a
drastic change in activity.19,20

Play is essential to developing social
and emotional ties. First, play helps to
build bonds within the family. Child-
ren’s healthy development is mediated
by appropriate nurturing relation-
ships with consistent caregivers.16

Play allows for a different quality of
interaction between parent* and child,
one that allows parents to “listen” in
a very different, but productive, way.
When parents observe their children
playing or join them in child-driven
play, they can view the world through
their child’s eyes and, therefore, may
learn to communicate or offer guidance
more effectively. Less-verbal children
may be able to express themselves,

including their frustrations, through
play, allowing their parents an oppor-
tunity to better understand their needs.
Above all, the intensive engagement
and relaxed interactions that occur
while playing tell children that their
parents are fully paying attention to
them and, thereby, contribute to a
strong connection.17,32,33 Play also
helps forge connections between chil-
dren. It allows them to learn how to
share, to negotiate and resolve con-
flicts, and to learn self-advocacy skills
when necessary.34,35 It teaches them
leadership as well as group skills that
may be useful in adult life.

Play should be an integral component
of school engagement. School en-
gagement is best realized when the
educational setting attends to the so-
cial and emotional development of
children as well as their cognitive
development. The challenge is to make
each child feel competent in a school
setting, because the experience of
success forms positive associations
with school attendance.9 Although we
hope for each child to demonstrate
academic strengths, opportunities to
exhibit social, physical, and creative
strengths optimizes the chances that
children will realize their areas of
strength. Play, recess time, and classes
that foster creative aptitude and
physical fitness allow for peer inter-
actions that contribute both to school
engagement and social-emotional
learning. Social-emotional learning
should not be thought of as distinct
from academic learning, because it
can creatively be integrated with
academic learning and has been
shown to enhance children’s ability to
learn.36–38

Play is a natural tool that children can
and should use to build their resil-
ience. At its core, the development of
resilience is about learning to over-
come challenges and adversity. As
mentioned, children learn to deal with

*The word “parent” is used in this report to
represent the wide range of adult caregivers who
raise children.
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social challenges and navigate peer
relationships on the playground. In
addition, even small children use
imaginative play and fantasy to take on
their fears and create or explore a
world they canmaster. Play allows them
to create fantasy heroes that conquer
their deepest fears. It allows them to
practice adult roles, sometimes while
playing with other children and some-
times while play-acting with adults.34,
39–41 Sensitive adults can observe
this play and recognize the fears and
fantasies that need to be addressed;
however, in many cases, play itself
helps children meet their own needs.
As they experience mastery of the
world they create, children develop
new competencies that lead to en-
hanced confidence and the resil-
ience they need to address future
challenges.34,42

FACTORS THAT REDUCE PLAY FOR
CHILDREN IN POVERTY AND THE
POTENTIAL IMPLICATIONS

Reduced Access to Play in
Schools

There has been a national trend over
the past decade of reducing playtime as
an integral part of the school day. This
trend is most easily observed in the
reduction and, in some cases, elimina-
tion of recess; however, there are more
subtle changes throughout the school
day that reduce children’s opportunity
to play. First, the approach to early
education that naturally incorporated
play into the school day is shifting
toward a more academically oriented
instructional approach as new stan-
dards for reading readiness have
changed for even kindergarten stu-
dents.9 Second, in many districts,
there is less school time allocated to
the creative arts and physical educa-
tion.9,43,44 These subjects contribute
to a well-rounded education for a vari-
ety of reasons but share some of
the benefits of play. They allow for

a break from the standard academic
subjects, foster creative and physical
expression, and teach relaxation and
stress-reduction skills that will last a
lifetime.9,13 Finally, even after-school
activities have shifted away from play
and physical activity and toward being
an extension of academics and a space
for homework completion.43 This re-
port focuses on reduced recess for il-
lustrative purposes.

Many of these trends are dispropor-
tionately affecting underresourced
school districts because of targeted
efforts to reduce significant academic
disparities. It is a national imperative
that all children are given the oppor-
tunity to reach their academic poten-
tial, and efforts to reduce disparities
between children with varying levels
of resources are urgently needed.
It remains important, however, that
what is known about child develop-
ment, including social and emotional
learning, remains at the forefront of
consideration as policies to raise ac-
ademic standards and performance
for children are created and imple-
mented. Play, in all its forms, needs to
be considered as the ideal educational
and developmental milieu for children
is created. Because poorer children
are most dramatically affected by
these policies, stakeholders must re-
main vigilant in ensuring that children
do not inadvertently suffer from the
diminution of play in their lives while
exploring potential solutions to benefit
them academically.

A report by the National Center for
Education Statistics revealed that
children who attend schools with high
minority and high poverty rates in
urban settings are more likely to have
reduced recess time as compared with
their peers in more affluent suburban
areas.44–46 Twenty-eight percent of
schools with students who have the
highest poverty rates had no recess
at all.

The No Child Left Behind Act of 2001,
designed to decrease the achievement
gap of disadvantaged students, allo-
cated additional educational resour-
ces and enrichment programs while
decreasing recess time to allow more
formal educational encounters.47 At its
inception, child development experts,
including educators and pediatricians,
voiced caution about the demise of
playtime for young children with the
proposed increased curriculum time
of the program.9 The experts sup-
ported the Alliance for Childhood re-
commendations that children from
low-income families be afforded time
to learn how to play and time to play.9

Perhaps in recognition of the impor-
tance of the social and emotional
development, as well as academic
success of children who live at or
below the poverty line, the US De-
partment of Education in 2009 an-
nounced the Race to the Top Program,
an education initiative that financially
rewards school districts that support
improving social, cognitive, physical,
and emotional school readiness of
disadvantaged students. In bids to
receive the rewards, school districts
must demonstrate focused programs
that prepare students in the core aca-
demic subjects and other subjects that
contribute to the development of well-
rounded students, such as physical
education and the arts.48 Thus, children
who might otherwise not be afforded
opportunities for physical activity
and enrichment programs outside of
the school day have designated time
to enhance their total development.

The disparity between access to recess
between middle-income and lower-
income districts may be explained by
factors other than recess time being
transferred to reading and math in-
struction. It has been suggested that
reduced recess in poorer areas is
reflective of adult concerns that it is
not safe for poorer children to have
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unstructured time; yet, it has not been
proven that recess is unsafe. A time to
play is different from the environment
in which play occurs. When children
have toys and equipment with which to
play and attention is paid to helping
the children transition back to class,
the benefits of recess in terms of ex-
pressivity, exercise, and socialization
suggest its vital role in the child’s
school day and overall well-being.
Some experts believe the real dan-
ger is that the misunderstanding
has led to the removal of playtime.49

The reduction of recess and other in-
school opportunities to play affect all
children but may have a particularly
detrimental effect on poorer children,
because they are likely to have
fewer opportunities to play outside
of school.11,12 In addition, because
school is often the first true social-
ization environment for vulnerable
children, the opportunity for social
and emotional learning must not be
compromised.

Poor children enter the educational
system at a lower level of readiness,
averaging 2 years behind their middle-
and upper-class peers.50 This may be
explained in part by their increased
exposure to social stressors (higher
rates of single mothers who lack so-
cial supports and financial resources,
absent fathers, limited access to early
childhood education, unsafe neighbor-
hoods, lack of preventive health care).
They mainly enter schools in poor
communities that lack financial re-
sources to enhance the educational
process.51 Schools, under pressure to
increase academic performance and
to decrease the achievement gap of
students, have increased direct educa-
tional time, including after-school en-
richment and tutorial programs.
Although it is important to decrease
academic disparities, enhanced non-
academic interactions are also es-
sential to prepare children for future

success. If the overall goal is to de-
crease school failure, which could ul-
timately lead to depression, entry into
the juvenile justice system, and con-
tinued economic deprivation, a re-
sponse to the problem has to include
efforts to promote school engage-
ment.49 As previously discussed, op-
portunities for play and social and
emotional learning enhance school
engagement. Quite simply, school en-
gagement occurs when children
succeed academically, have other non-
academic opportunities for success
(creative arts, physical education),
and consider school a place in which
they feel safe and enjoy spending
time.

Play in the school day offers benefits
to academic as well as social and
emotional learning. A recent report
by Barros and others stated that a
break during the school day of ≥15
minutes was associated with better
teachers’ ratings of classroom behav-
ior scores.19 Good behavior in the
classroom is associated with a more
productive learning environment sec-
ondary to increased attentiveness.19,20

In addition, children’s ability to store
new information is increased, because
their cognitive capacity is enhanced by
a drastic change in activity.51–53 A
change in academic subject and even
physical education class may not offer
the same benefit as free-play recess.49

A reduction of time for physical activity
may have even greater implications for
boys. Schools that use only sedentary
styles of learning may be a more dif-
ficult environment for boys to navigate
successfully and contribute to the dis-
cordant academic abilities between
boys and girls.54,55 These findings sug-
gest that decreasing and eliminating
recess for students at risk for school
failure may be counterproductive.

Finally, it is recognized among educa-
tors that recess represents the most
powerful strategy to get the most

children to participate in physical
activity.56 In its “Physical Activity
Guidelines for Americans,” the US De-
partment of Health and Human Serv-
ices recommends 1 hour or more of
physical activity per day, with a major
part of the hour dedicated to moder-
ate to vigorous physical activity at
least 3 times per week for children
and adolescents.57 Physical education
curricula should enhance attitudes,
habits, and behavioral skills that re-
sult in continued physical activity
throughout life.14 Overall, recess offers
the most available opportunity for
children to play and to engage in
physical activity, followed by physical
education classes and after-school
activities.58

Reduced Out-of-School
Opportunities for Play

Children cannot play safely outside of
the home in many poor communities
—urban, suburban, and rural—unless
they are under close adult supervision
and protection. This is particularly
true in areas that are unsafe because
of increased violence or where other
environmental dangers exist.11,12 In
the past, when neighbors knew each
other and often supervised each oth-
er’s children, there was an extra layer
of protection for neighborhood chil-
dren when they played outside. In
today’s society, it is not unusual
for neighbors not to know one an-
other. Therefore, parents are alone
in protecting and supervising their
children, which can severely limit out-
side playtime.

Children who are not engaged in play
and physical activity outside of school
hours spend time engaged in seden-
tary activities, such as viewing hours
of television, playing video games, or
listening to music. This time is often
spent in isolation without social in-
teraction and without adult supervision.
In sharp contrast to the benefits of
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active, creative play, there is substantial
evidence that excessive screen time has
adverse effects.59–64 The AAP policy
statement on media education pre-
sented research that associates media
exposure with negative physical and
behavioral health problems in children,
including obesity, violent and aggres-
sive behavior, depression, anxiety, ear-
lier sexual behaviors, poor academic
performance and self-image, night-
mares, and tobacco and substance
abuse.63,64

The sedentary lifestyle is associated
with obesity, for which children from
low income and minority families are
already disproportionally at risk.65 The
AAP and others have reported that
children who are obese in early
childhood are more likely to be obese
adults and to be at risk for the
comorbidities associated with obesity,
including type 2 diabetes mellitus,
hypertension, coronary artery disease,
hypercholesterolemia, hyperlipidemia,
asthma, and sleep apnea.14,66,67 In ad-
dition to the long-term health effects,
obesity may be associated with im-
mediate social and emotional con-
sequences, including low self-esteem,
negative body image, depression, teas-
ing and bullying, social marginalization,
and discrimination.63,64,66,67 Obesity can
have socioemotional effects on academic
achievement and opportunities and can,
therefore, thwart educational trajec-
tories associated with long-term
success.66,67

Family Considerations

Although lower-income parents have
the same desires for their children to
succeed and reach their full potential
as do parents with greater economic
and social assets, they must focus
primarily on the family’s day-to-day
survival. When food and shelter are at
risk, ensuring time for the children to
have free and creative playtime may
not be a priority. Economic hardship

is a major obstacle for these families,
in which the parents are more likely
to have a lower educational level or
be single heads of households. Minor-
ity households (black and Hispanic)
and immigrant parents are at increased
risk of having children who live in
poverty.1,68 There is more likely to be
a history of substance abuse in poorer
families. The neighborhoods in which
they live lack community resources,
such as community centers, parks, and
fully equipped supervised playgrounds
that offer safe places for children to
play and to gather. Children have fewer
opportunities to participate in orga-
nized sports. Because of fear of vio-
lence, families do not venture outside
with their children for fun physical
activities, such as walking, bike riding,
swinging, swimming, playing tennis, or
jogging.11,12,69 In a safe environment
with community resources, these ac-
tivities would not be an additional fi-
nancial burden to already challenged
families.

Poor families may also be at a disad-
vantage in a material-driven culture
in which marketing messages, often
claims without proof, abound about
what children need to prosper. They
may absorb the messages that the
best toys are those that are the most
expensive or that children are only
academically prepared for preschool if
exposed to a variety of enrichment
tools and activities that claim to pro-
duce high-achieving children. Parents
who cannot afford these market-driven
materials may feel disempowered to
actively play with and enrich their
children using the most effective
known tools—themselves. Children’s
creativity is enhanced with the most
basic (and least expensive) toys, blocks,
dolls, and art supplies. Children’s ac-
ademic preparedness may be most
developed with low-cost time spent
reading with parents. They will learn
to love books when they associate

quality time with their parents with
reading.70

Lower-income parents may have fewer
resources, including time, to invest in
playing with their children. Because
play holds so many benefits, including
fostering connection between parents
and children, less play may be an
added, although rarely mentioned, risk
of poverty. No one is certain what skills
will be needed for our children to be
best prepared to lead us into the fu-
ture, but we do have insight into which
character traits will produce children
capable of navigating an increasingly
complex world. These include confi-
dence, the ability to master the envi-
ronment, and a connection to others.
In addition, to be resilient—to retain
hope and to be able to overcome
adversity—young people need the
added character traits of honesty,
generosity, decency, tenacity, and
compassion.71 Children gain these
essential traits within a home, when
parents and children interact in a
supportive manner and share un-
conditional love.71–76 Play is a time-
tested way for families to have
these types of interactions.

WHAT ARE THE SOLUTIONS?

Because there are many causes for the
decreased amount of play in the lives
of lower-income and poor children,
there is no single solution. In addition,
simplistic proposed solutions might
not take into consideration the com-
plex interplay of factors that have led
to decreased play, including the need
for safety. For example, if a child does
not reside in a safe neighborhood, it
may be unwise to simply propose more
outdoor child-centered play. Similarly,
it may be naïve to insist on more re-
cess without simultaneously coming
up with solutions that address the
very substantive issue of educational
disparities. It is critical, however, that
as strategies are developed that
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address educational needs and safety,
the recognition of children’s need to
play be strongly advocated, because
play is known to promote healthy
development and resilience.46,52,55,58

To effectively preserve play in the lives
of economically disadvantaged children,
its presence in schools, communities,
and homes must be supported.

In schools, the need to support social
and emotional learning and healthy
child development must be held
alongside the need to increase ac-
ademic scores. Otherwise, school
engagement might suffer and efforts
at creating a better-prepared genera-
tion might fail. The bottom line to
school engagement is that schools
should be the kind of places that
children and adolescents want to be.
This means that educators and policy
makers must make opportunities for
lower-income children to gain the
benefits offered from physical educa-
tion, recess, and the arts so they can
reach their highest potential for cog-
nitive, social, and physical development
and so children and adolescents will
like school. Advocates can also promote
programs such as Head Start, the
purpose of which is the promotion of
school readiness for low-income chil-
dren. Head Start provides an envi-
ronment that enhances students’
emotional, social, and cognitive de-
velopment and has demonstrated ef-
fectiveness.77 One of the keys to the
success of Head Start has been the
involvement of parents in social in-
teraction with their children in play-
ing, reading, and reading-related
activities.78

Policy makers and community leaders
must work together to prioritize the
need for safe spaces for families
to gather and for children to play.
Supervised after-school programs can
be critical to children who live in
communities where outside playing
might be dangerous or unsupervised.

Community-based programs that offer
a wide variety of services, ranging
from homework assistance to athletic
programs and from character devel-
opment to the creative arts can
contribute heavily to the positive
development of youth. Keeping school
facilities open for use by community
families in the evenings and on
weekends when they are usually
closed may increase engagement
in these activities. Communities can
also offer strategies to link families
at or below the poverty level to early
education, health care, family sup-
port, and parenting education.

Parents of all income levels should use
time together at home to engage in
both free and structured play with
their children. Playtime is bonding
time for families. A first step may be
education about the value of play that
simultaneously refutes false notions
that for play to be effective, it must
involve expensive toys. Parents from
across the economic spectrum need to
understand that it is their presence
and their attention that enrich their
children and that one-on-one play is
a time-tested, effective way of being
fully present. In parallel, we must be
sensitive to the fact that time itself is a
commodity when struggling for eco-
nomic survival. The most compre-
hensive solutions, therefore, must
address broader economic disparities
and other factors that create stress-
es for economically disadvantaged
parents.

Certainly, these solutions are broad
and societal, going beyond the purview
of the pediatrician’s office. But as child
health professionals committed to the
attainment of optimal physical, men-
tal, and social health and well-being
for all infants and children, pedia-
tricians have a role in advocating for
broad-based solutions that will pre-
serve child play.

ADVICE FOR PEDIATRICIANS

As caring, objective child health pro-
fessionals, pediatricians have a natu-
ral role to advocate for the conditions
that allow for the optimal physical,
emotional, and social development of
children and adolescents. Because play
contributes substantially to the healthy
development and well-being of children,
it is important that pediatricians pro-
mote the inclusion of play in homes,
schools, and communities.†

� Pediatricians can educate parents
about the importance of free, un-
structured play in the normal de-
velopment of children.

� Parents may be influenced by mar-
keting messages that suggest the
best toys are those that are finan-
cially out of reach. They should be
educated that simple, inexpensive
toys, such as dolls, jump ropes,
blocks, balls, and buckets, are more
effective in allowing children to be
creative and imaginative than more
expensive toys, which can make
play a more passive and less phys-
ically involved experience.

� Pediatricians can educate parents
about the benefits of using play as
an opportunity to engage fully with
their children. Playtime offers op-
portunities for parent-child bond-
ing. Playtime offers parents the
opportunity to promote healthy
social-emotional development in
their children through active en-
gagement and shared imagination.

� Pediatricians can encourage pa-
rents to use love and understand-
ing to encourage children to try
again even when at first they fail.
Parents can be informed that

†The guidance in this report is offered by the AAP
and, therefore, is targeted to pediatricians. Other
health professionals who serve children and
adolescents, including other physicians, pediatric
and family nurse practitioners, and physician
assistants are welcome to consider incorporating
this guidance into practice.
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positive reinforcement goes further
than negative responses as chil-
dren engage in play alone and with
others.

� Pediatricians can use well-child en-
counters to educate parents about
the benefits of play to enhance phys-
ical activity that can help prevent
childhood obesity. Parents should
be educated about the potential for
lifelong obesity in obese children,
the lifelong health morbidities asso-
ciated with obesity, and the long-
term psychosocial impact of obesity.

� Parents should be encouraged to
participate in physical activities with
their children that will not have a fi-
nancial impact on the family.

� Pediatricians can provide parents
with information about resources
that can provide financial, educa-
tional, and mental health assis-
tance to families that have been
marginalized by poverty. This may
address the underlying stressors
that interfere with parents’ ability
to engage fully in play activities.

� Pediatricians can educate parents
about the negative impact of media
exposure on children and encour-
age them to limit screen time and
substitute other activities, including
playtime and outdoor activities, for
screen time. This is an opportunity
to educate parents about the AAP
recommendations regarding no
media time for children younger
than 2 years and fewer than 2
hours per day for older children.

� Pediatricians can provide parents
and families with information
about community resources that
provide physical activities for chil-
dren, such as team sports and
camps. They should provide infor-
mation about organizations that
provide “scholarships” or grants
that pay for activities that have
associated costs.

� Pediatricians can educate parents
about the importance of children’s
play outdoors in nature. Spending
unstructured time in nature, sur-
rounded by dirt, trees, grass, rocks,
flowers, and insects inspires child-
ren’s play and offers physical and
emotional benefits.

� Pediatricians can advocate for safe
play spaces for children who live
in communities and attend schools
with a high proportion of low-income
and poor children by emphasizing
that the lifelong success of children
is based on their ability to be cre-
ative and to apply the lessons
learned from playing.

� Pediatricians may consider offering
presentations to help educators, com-
munity leaders, faith-based groups,
and politicians understand the de-
velopmental benefits of play to
children.

� Pediatricians may advocate for
policies that reduce educational
disparities while supporting the
inclusion of recess, physical out-
lets, and the creative arts as
means to enhance social and
emotional learning and school
engagement.

CONCLUSIONS

Children who live at or below poverty
level in the United States experience
educational and health disparities
from early childhood. These children de-
serve additional resources to achieve
academically, foster school engage-
ment, and develop their social and
emotional competencies. Many chil-
dren reside in families that face
stresses related to daily survival, in-
cluding whether they will have food or
safe shelter, leaving less energy to
focus on enrichment opportunities, in-
cluding play. Some live in neighbor-
hoods where violence may be the norm

and children playing on neighborhood
playgrounds the exception. School sys-
tems are focused on overcoming their
academic deficiencies in a safe envi-
ronment often at the expense of time
for arts, recess, physical education
classes, and after-school activities
that include playing, despite evidence
that supports that what happens in
play contributes substantially to social
and emotional learning, even in the
classroom.

Regardless of their socioeconomic
status, all children have the right to
safe places to play regularly, during
which they develop cognitive, com-
munication, problem-solving, negotia-
tion, and leadership skills. They have
the right to engage in safe and regular
physical activity that will decrease the
incidence of lifelong health disparities.
The physically and emotionally healthy
children of today will become the
productive citizens who will contribute
positively to society in the future.
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Improving Substance Abuse Prevention, Assessment, and Treatment
Financing for Children and Adolescents

ABSTRACT. The numbers of children, adolescents,
and families affected by substance abuse have sharply
increased since the early 1990s. The American Academy
of Pediatrics recognizes the scope and urgency of this
problem and has developed this policy statement for
consideration by Congress, federal and state agencies,
employers, national organizations, health care profes-
sionals, health insurers, managed care organizations, ad-
vocacy groups, and families.

ABBREVIATIONS. SCHIP, State Children’s Health Insurance Pro-
gram; LSD, lysergic acid diethylamide; PCP, phencyclidine hydro-
chloride; ADHD, attention-deficit/hyperactivity disorder.

INTRODUCTION

Leading the list of Americans’ concerns for chil-
dren is drug abuse, according to a 1997 Har-
vard study.1 The numbers of children, adoles-

cents, and families affected by substance abuse have
sharply increased since the early 1990s.2 Unfortu-
nately, the availability of and financing for substance
abuse prevention, assessment, and treatment have
not kept pace with the needs of young people. Access
to substance abuse services has decreased during the
past decade because of inadequate insurance cover-
age, managed care controls, and low reimbursement
rates. Although there are no national estimates of
unmet need for substance abuse services for chil-
dren, the surgeon general estimated that as many as
75% to 80% of children who are in need of mental
health treatment fail to receive it.3 The consequences
of failing to intervene early and not providing age-
appropriate substance abuse and mental health treat-
ment are substantial and long-term.

This policy statement includes a summary of the
prevalence of substance abuse among children and
adolescents along with a review of financing prob-
lems experienced by those who are insured through
private health insurance, Medicaid, and the State
Children’s Health Insurance Program (SCHIP), and
those who are uninsured. The statement concludes
with specific recommendations for financing sub-
stance abuse prevention, assessment, and treatment
for children and adolescents. By necessity, these rec-
ommendations incorporate mental health problems
and interventions because of the high prevalence of

comorbid psychiatric disorders among children with
substance abuse problems.

PREVALENCE AND IMPACT OF SUBSTANCE
ABUSE AMONG CHILDREN AND ADOLESCENTS
Substance abuse by young people has increased in

the past decade, and it is occurring at younger ages.
According to results from the Monitoring the Future
Study conducted in 1999 at the University of Michi-
gan Institute for Social Research, 33% of 12th graders
and 9% of eighth graders reported being drunk 1 or
more times during the last 30 days.2 As many as 23%
of high school seniors and 10% of eighth graders
reported using marijuana in the last 30 days, up from
14% and 3%, respectively, in 1991. The percentage of
adolescents who reported using hallucinogens, lyser-
gic acid diethylamide (LSD), phencyclidine hydro-
chloride (PCP), cocaine and crack cocaine, heroin,
amphetamines, methamphetamines, barbiturates,
and tranquilizers also increased between 1991 and
1999. In addition, cigarette use among adolescents,
which is a risk factor for use of marijuana and other
illicit drugs, also markedly increased during this de-
cade. In 1999, 35% of 12th graders reported smoking
cigarettes during the last 30 days, up from 28% in
1991. Among eighth graders, the reported 30-day
cigarette use rate increased from 14% to 18%.

Epidemiologic data revealed that 9% of adolescent
females and 20% of adolescent males meet adult
diagnostic criteria for an alcohol use disorder.4
Among adolescents and young adults with a sub-
stance abuse disorder, 41% to 65% also have a mental
health disorder.3 The most common of these are de-
pression, conduct disorder, and attention-deficit/hy-
peractivity disorder (ADHD) in combination with
conduct disorder. ADHD and learning disorders in
combination with depression and anxiety disorders
also carry a high risk of substance abuse. If the sig-
nificant number of drug-exposed infants and the 1 in
6 children exposed to substance abuse within their
families are added to these estimates, the size of the
population affected by substance abuse and, there-
fore, potentially needing assistance dramatically in-
creases.5

Obtaining accurate estimates of the prevalence of
substance abuse among children and adolescents is
very difficult. Most national studies survey only stu-
dents, but many high-risk youth do not regularly
attend school and, thus, are not included in these
estimates. Other difficulties in obtaining reliable es-
timates are the results of coverage and reimburse-
ment problems. Rather than using a substance abuse

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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emy of Pediatrics.

PEDIATRICS Vol. 108 No. 4 October 2001 1025



diagnosis, health care professionals may be using
procedure codes for treating associated symptoms of
substance abuse, such as fatigue, irritability, weight
loss, headache, abdominal pain, or depression. The
lack of use of substance abuse codes may also reflect
health care professionals’ attempt to avoid stigmatiz-
ing a child. Consequently, existing prevalence data
likely underestimate the scope of the problem.

Data specific to adolescents are limited, but there is
growing evidence that successful early intervention
and treatment carries significant benefit for the indi-
vidual and society.6 The most appropriate assess-
ment of costs and benefits of treatment are based on
broader outcome measures rather than abstinence
alone. Despite the fact that there is no single treat-
ment approach that works for all patients, standard
treatments have been shown to produce significant
decreases in drug use and in drug-related problems
of crime, family violence, unemployment, welfare
dependence, underachievement, and other antisocial
behaviors.7

EXTENT OF FINANCING PROBLEMS FOR
SUBSTANCE ABUSE SERVICES

Although most families whose children require
substance abuse services experience financial diffi-
culties related to high out-of-pocket expenses, those
who are uninsured are at the greatest disadvantage.
An estimated 14 million or 15.9% of children
younger than 22 years had no health insurance cov-
erage in 1999.8 These families must rely exclusively
on publicly funded services through their state’s sub-
stance abuse and mental health agencies or must pay
for care themselves. Often, uninsured youth receive
uncompensated hospital and emergency care for
acute symptoms only, which is seldom coordinated
with primary care and behavioral health services.
Unfortunately, publicly supported substance abuse
and mental health services are underfunded and are
typically available only for youth with serious emo-
tional disturbances whose families meet a certain
income threshold. Many young people, particularly
those who are just beginning to abuse alcohol and
other drugs, do not have serious emotional distur-
bances and, therefore, do not qualify for state-funded
services. Moreover, children who are privately in-
sured but without adequate substance abuse and
mental health benefits are seldom eligible for state-
funded services.

Most children under age 22 (65.4% or 57.7 million)
are privately insured by plans purchased by their
families individually or through their employers.8
Often, these families rapidly exhaust their annual
and even lifetime allotment of substance abuse ben-
efits and must pay for needed services themselves or
rely exclusively on self-help organizations, such as
Alcoholics Anonymous and Narcotics Anonymous.
Most private health insurance plans impose benefit
limitations and cost-sharing requirements on sub-
stance abuse and mental health services that are
greater than those imposed on general medical ser-
vices.9,10 For example, coverage of outpatient sub-
stance abuse services, when available, is typically
short in duration and is often capped at an inade-

quate number of visits. Family therapy is often ex-
cluded. Inpatient substance abuse services are some-
times excluded altogether or covered only for acute
detoxification purposes. Coverage of prevention, as-
sessment, early intervention, relapse prevention, cri-
sis intervention, partial hospitalization or day treat-
ment, and residential care is seldom covered by
private plans. Mental health benefits, however, are
often provided somewhat more generously than are
substance abuse benefits.2,11

In addition to benefit limitations, many private
insurance plans require higher copayments or coin-
surance in addition to separate deductibles for sub-
stance abuse benefits.11 The Mental Health Parity Act
of 1996 prohibits plans from imposing higher annual
and lifetime out-of-pocket maximums for mental
health services than for general medical services.12

Although many states have passed mental health
parity legislation, substance abuse parity is often not
included. Thus, many of the gains that have been
made in achieving parity only apply to mental
health. This may perpetuate the pattern of physicians
using procedure codes for treating associated symp-
toms of substance abuse rather than codes for a
substance abuse diagnosis, which further distorts
prevalence statistics. Also, the lack of specific data
furthers the misconception that substance abuse is a
consequence of mental illness rather than a primary
disease, a comorbidity, or a significant precipitant of
mental health problems.

Medicaid, the source of insurance for 16.4 million
or 18.7% of all children younger than 22 years, has
historically covered fewer adolescents than younger
children.8 Not until the enactment of SCHIP have
many states taken the option to expand Medicaid to
cover all adolescents from families with incomes at
100% of the federal poverty level. Unlike private
coverage, Medicaid’s benefits for children and ado-
lescents are comprehensive and cover a continuum
of inpatient and outpatient substance abuse and
mental health services. Although Medicaid benefits
are expansive, reimbursement rates have been very
low and, as a result, serve as a disincentive to pro-
vide qualified pediatric and substance abuse ser-
vices.

Regardless of the source of health insurance cov-
erage, most substance abuse and mental health ser-
vices are delivered by managed behavioral plans,
distinct from general managed care plans and pri-
mary pediatric medical care. Although the literature
shows that managed behavioral health plans have
provided greater overall access to mental health ser-
vices and a greater continuum of care, it also shows
that as a result of tight utilization management, rates
of ambulatory visits and hospitalizations have de-
creased.3 Pediatricians and other referring health
care providers report persistent problems in obtain-
ing authorization for substance abuse treatment for
children and adolescents. Often, utilization review
criteria address the needs of adults, and children’s
conditions must be severe or associated with comor-
bidities to warrant extended counseling or hospital
stays. For example, criteria such as chronicity, loss of
work, and adult comorbidities—which are inappro-
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priate for young people—are often used to determine
whether substance abuse treatment is medically nec-
essary. Moreover, many behavioral health plans
have closed panels of mental health professionals
with limited pediatric substance abuse training or
experience. Seldom does coordination between pri-
mary care and behavioral health care take place ef-
fectively. Problems have also been reported in shar-
ing medical information between behavioral health
plans and primary care providers.

Compounding these difficulties is the overall
shortage of ambulatory and inpatient substance
abuse and mental health services for children and
adolescents. Many inpatient facilities have closed
during recent years. These shortages have resulted
from many factors, including historically low rates of
reimbursement provided to substance abuse and
mental health professionals. To serve this population
effectively is very labor intensive, and insurance dol-
lars and public funds consistently fail to provide
adequate reimbursement. Also contributing to pay-
ment and service gaps is the fact few insurers recog-
nize the new Diagnostic and Statistical Manual of Men-
tal Disorders, Fourth Edition: Primary Care Version,
which was developed jointly by the pediatric and
mental health communities to encourage earlier
identification and primary behavioral interven-
tions.13 In addition, pediatricians are seldom able to
receive reimbursement for providing counseling and
education services to children at high risk of devel-
oping substance abuse problems.

Serious problems exist in the availability and or-
ganization of behavioral health services for the treat-
ment of substance abuse problems among youth.
Although there are substantial problems with low
payment and persistent obstacles in gaining access to
needed interventions, pediatricians are in a unique
role to identify and intervene with children and ad-
olescents who have or are at risk of substance abuse
problems.14 In addition, a cadre of physicians needs
to be trained in the field of pediatric addiction med-
icine. However, the recruitment and retention of pe-
diatricians and other health care providers in the
field of addiction medicine has been very difficult,
which seriously compromises the provision of high-
quality substance abuse care.14

FINANCING RECOMMENDATIONS
Many changes need to be made to the financing

and delivery of substance abuse care to improve the
availability of services for all children and adoles-
cents. Change in this area, however, is not likely to
occur without the participation of a coalition of na-
tional and state legislators, public purchasers, em-
ployers, health professionals, families, and health
services researchers. The American Academy of Pe-
diatrics, together with other participating behavioral
health organizations and consumer groups, released
a consensus statement on insurance coverage for
mental health and substance abuse services for chil-
dren and adolescents, which highlights the deterio-
ration of mental health and substance abuse services
and recommends access, coordination, and monitor-
ing strategies for achieving service improvements.15

That article and this policy statement on financing
should serve as blueprints for Congress, federal and
state policy-makers, and employers.

The American Academy of Pediatrics recommends
that Congress authorize the Substance Abuse and
Mental Health Services Administration to conduct a
comprehensive national study of the supply, distri-
bution, financing, and quality of substance abuse
prevention, assessment, and treatment services for
children and adolescents.

Additional recommendations address the needs of
all children, regardless of insurance status. In addi-
tion, there are specific recommendations that apply
to those with private insurance, those with Medicaid
or SCHIP coverage, and those who are uninsured.

For All Children and Adolescents, Regardless of
Insurance Status
1. Ensure that substance abuse and mental health

benefits are sufficient in amount, duration, and
scope to reasonably achieve their purpose.

2. Allow pediatricians and safety net providers
trained or experienced in substance abuse pre-
vention, assessment, evaluation, and manage-
ment services to be included in panels of profes-
sionals that provide these services.

3. Create an integrated system of referral and treat-
ment for substance abuse that is consistent with
the referral and treatment process of other
chronic diseases.

4. Simplify and coordinate processes for families
attempting to access substance abuse and mental
health services for their children across public
and private insurers plans, and public programs.

5. Improve preauthorization and utilization review
criteria to be consistent with national standards
on the treatment of substance abuse among
youth developed by the American Academy of
Pediatrics,16 the Substance Abuse and Mental
Health Services Administration,17 the National
Institute on Alcohol Abuse and Alcoholism,18

and the American Society of Addiction Medi-
cine.19

6. Provide reasonable compensation and allow re-
imbursement of counseling, coordination, and
consultation procedure codes to enable pediatri-
cians and other primary care providers to pro-
vide primary substance abuse and mental health
services.

7. Adjust capitation rates to take into account sub-
stance abuse service needs and recommended
clinical guidelines for length of care for children
and adolescents rather than relying on historic
utilization rates to establish capitation amounts.19

8. Encourage payers to reimburse for individual
and group counseling and risk factor reduction
interventions for children at risk of substance
abuse problems.

9. Establish financing mechanism for smoking ces-
sation programs for children.

10. Create financial incentives for comanagement of
substance abuse treatment between primary care
and behavioral health care (eg, transferring some
behavioral health dollars into primary care).
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11. Create mechanisms for sharing risk among pub-
lic and private payors to allow for coverage of a
comprehensive set of interventions to better
manage children with complex cases.

12. Establish clear delineation of responsibilities
with regard to children involved with multiple
state agencies and required court-ordered treat-
ment.

13. Ensure that health plans and health care provid-
ers adopt medical record and billing procedures
to protect the confidentiality of children and ad-
olescents.

For Privately Insured Children and Adolescents
1. Extend benefits to include a broader array of sub-

stance abuse prevention, assessment, and treat-
ment services.

2. Establish parity between medical services and
substance abuse and mental health services so that
coverage of the management of substance abuse
and mental health disorders is the same as cover-
age of other chronic conditions.

3. Reduce limitations on substance abuse and mental
health services and allow for substitution of men-
tal health and substance abuse benefits and use of
alternative sites of care, including schools and
homes.

4. Eliminate exclusions for specific diagnostic cate-
gories, chronic disorders, and preexisting condi-
tions.

5. Reduce cost-sharing requirements for substance
abuse services to encourage their use.

For Medicaid and SCHIP Insured Children and
Adolescents
1. Target outreach efforts to ensure that Medicaid-

and SCHIP-eligible adolescents are covered.
2. Ensure that a continuum of substance abuse and

mental health services for children and adoles-
cents are specified in state Medicaid plans and
contracts, using a variety of benefit categories,
including Early and Periodic Screening, Diagno-
sis, and Treatment expanded services.

3. In non-Medicaid SCHIP programs, offer supple-
mental or wraparound benefits to allow expanded
behavioral health coverage for those who meet
certain risk criteria.

For Uninsured Children and Adolescents
1. Expand SCHIP income eligibility levels to the

maximum possible.
2. Expand the eligibility criteria of states’ substance

abuse and mental health service programs to in-
clude children with all levels of substance abuse
and mental health risk.

3. Increase funding of state substance abuse and
mental health programs for children and adoles-
cents on the basis of comprehensive needs assess-
ments and behavioral risk profiles of local com-
munities.

4. Earmark a reasonable share of state block grants
for prevention, assessment, and treatment services
for children and adolescents.

5. Identify new revenue sources to increase avail-
ability of substance abuse services, including to-
bacco settlement funds and new taxes on alcohol.
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ERRATUM

An error occurred in the policy statement “Transfer of Drugs and Other Chem-
icals Into Human Milk” (Pediatrics 2001;108:776–789). In the first paragraph under
“Breastfeeding and Smoking,” line 14, the word “acotinine” should be “cotinine.”
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Policy Statement

Pediatrics Volume 95, Number 3 March, 1995, p. 437-438

The Inappropriate Use of School "Readiness" Tests
(RE9512)

AMERICAN ACADEMY OF PEDIATRICS

Committee on School Health and Committee on Early Childhood, Adoption and Dependent Care

        All children who reach the legal age of required school attendance are entitled to an appropriate education in the least restrictive
environment.[1,2] Most communities offer some form of "school readiness testing" to screen for children with special educational needs, and
most schools do this appropriately. However, readiness testing can vary greatly in its sophistication, and can easily be incorrectly applied and
interpreted. When instruments and procedures designed for screening are used for diagnostic purposes,[3] or when tests are administered by
individuals who have a limited perspective on the variations of normal development, or when staff with little formal training in test
administration perform the screening, children can be wrongly identified and their education jeopardized. For these reasons, the use of readiness
testing that is designed for screening should not be used to make placement decisions. No child should be excluded from school, placed in a
special education setting, or provided with special educational services on the basis of such testing.
        The decision that a child will require special educational services for developmental problems should be based upon the analysis of data
obtained from individually administered, standardized developmental tests completed by qualified professionals with experience working with
children of this age.[4] Such professionals include child psychologists, speech and language pathologists, special education diagnosticians, and
pediatricians who have expertise in early childhood development. Special educational placement or services for developmental problems in the
preschool and kindergarten years should be recommended only when appropriately administered developmental assessments clearly document
significant developmental delays or serious emotional or behavioral problems.[5]
        Because normal development is highly variable during the kindergarten and 1st grade years, school programs should be flexible and
adaptable to each child's individual characteristics.[6-9]
        The following principles are important:

1. All children are entitled to education in an environment where the great variability in early childhood development is understood and
supported.
2. "Readiness" testing that relies on screening instruments and procedures should not be the sole basis for special education placement or
services, nor should it be used to keep a child from access to formal education if the child is of legal age to attend school in that state or
community.
3. If readiness screening suggests that the child has significant developmental delays or signs of emotional or behavioral problems,
well-standardized tests that evaluate all relevant aspects of development need to be administered to the child in an individual setting by qualified
professionals, experienced with children of this age, to determine if special class placement or special services are needed.
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Clinical Report—Incorporating Recognition and
Management of Perinatal and Postpartum Depression
Into Pediatric Practice

abstract
Every year, more than 400 000 infants are born to mothers who are
depressed, which makes perinatal depression the most underdiag-
nosed obstetric complication in America. Postpartum depression
leads to increased costs of medical care, inappropriate medical care,
child abuse and neglect, discontinuation of breastfeeding, and family
dysfunction and adversely affects early brain development. Pediatric
practices, as medical homes, can establish a system to implement
postpartum depression screening and to identify and use community
resources for the treatment and referral of the depressed mother and
support for the mother-child (dyad) relationship. This system would
have a positive effect on the health and well-being of the infant and
family. State chapters of the American Academy of Pediatrics, working
with state Early Periodic Screening, Diagnosis, and Treatment (EPSDT)
and maternal and child health programs, can increase awareness of
the need for perinatal depression screening in the obstetric and pedi-
atric periodicity of care schedules and ensure payment. Pediatricians
must advocate for workforce development for professionals who care
for very young children and for promotion of evidence-based interven-
tions focused on healthy attachment and parent-child relationships.
Pediatrics 2010;126:1032–1039

BACKGROUND
Maternal and paternal depression affect the whole family.1 This report
will specifically focus on the impact of maternal depression on the
young infant and the role of the primary care clinician in recognizing
perinatal depression. Perinatal depression is a major/minor depres-
sive disorder with an episode occurring during pregnancy or within
the first year after birth of a child. A family history of depression,
alcohol abuse, and a personal history of depression increase the risk
of perinatal depression.2

The incidence of perinatal depression varies with the population sur-
veyed, but estimated rates for depression among pregnant and post-
partum women have ranged from 5% to 25%. Studies of low-income
mothers and pregnant and parenting teenagers have reported rates of
depressive symptoms at 40% to 60%. In general, as many as 12% of all
pregnant or postpartumwomen experience depression in a given year,
and for low-income women, the prevalence is doubled.1 The rate of
major and minor depression varies during pregnancy from 8.5% to
11.0%, and in the first year after birth of a child, the rate ranges from
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6.5% to 12.9%; the rate of major de-
pression during pregnancy ranges
from 3.1% to 4.9%, and in the first year
after birth of a child, the rate ranges
from 1.0% to 6.8%. The timing shows a
peak of 6 weeks after birth of a child
for major depression and 2 to 3
months for minor depression.2 There
is another peak of depression 6
months after birth of a child.

The spectrum of depressive symptoms
in the postpartum period ranges from
“maternity blues” to postpartum de-
pression and postpartum psychosis.
Maternity blues affects 50% to 80% of
new mothers and occurs during the
first few days after delivery. Symptoms
include crying, worrying, sadness, anx-
iety, and mood swings. Symptoms are
usually gone after a few days or within
1 to 2 weeks. It does not impair func-
tion and can be treated with reassur-
ance and emotional support. Postpar-
tum depression occurs in 13% to 20%
of women after birth. It meets the cri-
teria of the Diagnostic and Statistical
Manual of Mental Disorders, Fourth
Edition (DSM-IV) for depression and is
distinct from maternity blues.3

Postpartum psychosis affects approxi-
mately 1 to 3 mothers of 1000 deliver-
ies and most often occurs in the first 4
weeks after delivery. Mothers with
postpartum psychosis are severely im-
paired and may have paranoia, mood
shifts, hallucinations, delusions, and
suicidal and homicidal thoughts. This
is a serious condition that requires im-
mediate medical attention and usually
hospitalization. Preexisting bipolar
disorder is a risk factor for developing
postpartum psychosis.

Depression: A Family Issue

Fathers

Paternal depression is estimated at
6%.4 Eighteen percent of fathers of
children in Early Head Start had symp-
toms of depression. In an 18-city study,
depressed fathers had higher rates of

substance abuse.5 The rate of paternal
depression is higher when the mother
has postpartum depression, which
compounds the effect on children.5,6 A
nondepressed father has a protective
effect on children of depressed moth-
ers and is a factor in resilience.7–9

Family

Perinatal depressionmay be comorbid
withmarital discord, divorce, family vi-
olence (verbal and/or physical), sub-
stance use and abuse, child abuse and
neglect, failure to implement the
injury-prevention components from
anticipatory guidance (eg, car safety
seats and electrical plug covers),10 fail-
ure to implement preventive health
practices for the child (eg, Back to
Sleep),10–13 and difficulty managing
chronic health conditions such as
asthma or disabilities in the young
child.11,14 Families with a depressed
parent (ie, any parental depression)
overutilize health care and emergency
facilities.14 Studies of families of a per-
son with major depression that began
before 30 years of age demonstrate
that the parent, siblings, and children
are 3 to 5 times more likely to have
major depression themselves. It is
likely that some types of depression
have genetic determinants.

THE IMPACT OF MATERNAL
DEPRESSION ON THE INFANT

Maternal postpartum depression
threatens the mother-child (dyad) re-
lationship (attachment and bonding)
and, as such, creates an environment
for the infant that adversely affects the
infant’s development. The processes
for early brain development—
neuronal migration, synapse forma-
tion, and pruning—are responsive to
and directed by environment aswell as
genetics. For example, it is known that
an infant living in a neglectful environ-
ment, which is common with de-
pressed mothers, can have adverse
changes visible on MRI of the brain.15,16

Infants who live in a setting of depres-
sion are likely to show impaired social
interaction and delays in development.
If thematernal depression persists un-
treated and there is not intervention
for the mother and the dyadic relation-
ship, the developmental issues (partic-
ularly attachment) for the infant also
persist and are likely to be less respon-
sive to intervention over time.17 Ad-
dressing maternal depression in a
timely and proactive fashion is essen-
tial to ensure healthy early brain and
child development and readiness to
succeed.18

In their evidence report, “Breastfeed-
ing andMaternal and Infant Health Out-
comes in Developed Countries,”19 the
Agency for Healthcare Research and
Quality reviewed 6 prospective cohort
studies regarding postpartum depres-
sion and breastfeeding. It revealed an
association between not breastfeed-
ing, or early cessation of breastfeed-
ing, and postpartum depression. The
report noted that “it is plausible that
postpartum depression led to early
cessation of breastfeeding as opposed
to breastfeeding altering the risk of de-
pression.” It also noted that both ef-
fects might occur and that further in-
vestigation is needed to assess the
nature of this association.

The consequences of maternal depres-
sion include negative effects on cogni-
tive development, social-emotional de-
velopment, and behavior of the child.
Language acquisition depends on the
number of words used by the family,
playing, and having fun and cuddling
with the infant and child,20 which are
likely to occur less frequently in the
family of a depressed mother. As early
as 2 months of age, the infant looks at
the depressed mother less often,
shows less engagement with objects,
has a lower activity level, and has poor
state regulation. Infants are at risk for
failure to thrive, attachment disorder
(deprivation/maltreatment disorder
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of infancy as defined the Diagnostic
Classification of Mental Health and De-
velopmental Disorders of Infancy and
Early Childhood: DC0-3R21), and devel-
opmental delay on the Bayley Scales of
Infant Development at 1 year of age.
Such infants are at risk for insecure
attachment, which is associated with
later conduct disorders and behavior
problems. Maternal depression im-
pairs parenting skills and can affect
attention to and judgment regarding
child supervision for safety and health
management. The presence of other
risks to healthy parenting, such as pov-
erty, substance abuse, domestic vio-
lence, and previous trauma, in addi-
tion to depression, creates an
increased cumulative risk. The infant’s
temperament is another factor, which
may increase parental stress (difficult
temperament) or impart resilience for
the infant (easy temperament). Mater-
nal depression in infancy predicts a
child’s likelihood of increased cortisol
levels at preschool age, which in turn
has been linked with internalizing
problems such as anxiety, social wari-
ness, and withdrawal.22 Behavior prob-
lems, attachment disorders, depres-
sion, and other mood disorders in
childhood and adolescence can occur
more frequently in children ofmothers
with major depression.

Treating a mother’s depression is as-
sociated with improvement of depres-
sion and other disorders in her child.24

The STAR*D–Child (Sequenced Treat-
ment Alternatives to Relieve Depres-
sion–Child) project is a study that be-
gan in December 2001 and followed
151 mother-child pairs in 8 primary
care and 11 psychiatric outpatient clin-
ics across 7 regional centers in the
United States. The children were as-
sessed every 3 months. The research-
ers concluded that “continued efforts
to treat maternal depression until
remission is achieved are associated
with decreased psychiatric symp-

toms and improved functioning in the
offspring.”24,25

THE ROLE OF THE PRIMARY CARE
PROVIDER

Many experts see a role for primary
care practices in screening for de-
pression, in general, and specifically
for postpartum depression. The 1999
report of the Surgeon General on men-
tal health,26 the 2000 report of the Sur-
geon General’s Conference on Chil-
dren’s Mental Health,27 and Bright
Futures guidelines28 call for early iden-
tification and treatment of mental
health problems and disorders. In a re-
cent policy statement, “The Future of
Pediatrics: Mental Health Competen-
cies for Pediatric Primary Care,” the
American Academy of Pediatrics (AAP)
also recognized the unique advantage
of the primary care clinician for sur-
veillance, screening, and working with
families to improve mental health out-
comes.29 The AAP Medical Home Initia-
tive30 and the AAP policy statement on
the family31 addressed family-centered
pediatric care. The President’s New
Freedom Act of 2004 states that early
screening, assessment, and treatment
of mental health problems must be-
come a national goal.32 Using data
from the National Evaluation of Healthy
Steps for Young Children (in the
Healthy Steps practices, mothers were
assessed for depression), the effect of
maternal depressive symptoms on the
children’s receipt of well-child care
was assessed. Minkovitz et al con-
cluded that “Increased provider train-
ing for recognizing maternal depres-
sive symptoms in office settings, more
effective systems of referral, and de-
velopment of partnerships between
adult and pediatric providers could
contribute to enhanced receipt of care
among young children.”33

A recent study from the University of
Pittsburgh followed 731 families to ex-
amine the effect of intervention forma-

ternal depression on behavior out-
comes for children at the ages of 3 and
4 years. The researchers concluded
that “reductions in maternal depres-
sion mediated improvements in both
child externalizing and internalizing
problem behavior.”23

The majority of pediatricians agree
that screening for perinatal depres-
sion is in the scope of pediatric prac-
tice.34 In a survey by Olson et al,35 few of
the pediatricians felt that they were re-
sponsible for diagnosis and manage-
ment, but the majority reported that
they had provided brief interventions.
Most of the pediatricians indicated
that they had insufficient training to di-
agnose and treat maternal depres-
sion. The Parental Well-being Project of
Dartmouth Medical School, which in-
cluded 6 community pediatric prac-
tices in New Hampshire and Vermont,
showed that pediatricians, using a
simple 2-question screen, could effec-
tively screen for perinatal depression.
In the 6 months of the pilot, screening
was performed at 67% of well-child
visits.

As with other screening (developmen-
tal and behavioral, psychosocial) initi-
atives in practice, there have been per-
ceived barriers to implementation,
including lack of time, incomplete
training to diagnose/counsel, lack of
adequate mental health referral
sources, fear that screening means
ownership of the problem, and lack
of reimbursement.36 However, since
2000, there have beenmany successful
models of screening in primary care
practices, including developmental
and behavioral screening, maternal
depression screening, and psychoso-
cial screening. In these projects, strat-
egies have been implemented to inte-
grate screening into office flow, to
improve reimbursement, and to assist
practices with identifying and collabo-
rating with community resources, in-
cluding mental health resources.37 The
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ABCD (Assuring Better Child Health and
Development) Project, funded by the
Commonwealth Fund and adminis-
tered by the National Academy for
State Health Policy, now involves 28
states and their AAP chapters. The
Medicaid agency in Illinois, one of the
ABCD states, pays pediatricians who
use the Edinburgh PostpartumDepres-
sion Scale. Details of the various state
initiatives and practice and parent
materials are available at www.
abcdresources.org and www.nashp.
org. Heneghan et al,38 in their discus-
sion of factors associated with manage-
ment of maternal depression by pedia-
tricians, reported that in their sample,
511 of 662 pediatricians reported identi-
fying maternal depression and address-
ing it in practice. They discussed the
practice characteristics and attitudes
related to this and the need for changes
in attitude and practice to improve iden-
tification and management. In their arti-
cle about the legal and ethical consider-
ations of postpartum depression
screening at well-child visits, Chaudron
etal concluded: “Webelieve that fromthe
perspective of feasibility, and now from
the legal and ethical standpoints, the
benefits of screening outweigh the
risks.”39

The primary care provider (PCP) has a
particularly important role in the early
identification of maternal depression
and facilitation of intervention to pre-
vent adverse outcomes for the infant,
the mother, and the family. The PCP
may be the first clinician to see the in-
fant and mother after the infant is
born; therefore, the PCP has very early
access. In addition, it is the PCP who
has continuity with the infant and fam-
ily, and by the nature of this relation-
ship, the PCP practices with a family
perspective.

Screening for postpartum depression
does not require that the PCP treat the
mother. The infant is the PCP’s patient.
However, the PCP has a role in support-

ing the mother and facilitating her ac-
cess to resources to optimize the child’s
healthy development and the healthy
functioning of the family. For themother,
the infant’s PCP provides information for
family support, therapy resources,
and/or emergency services as indicated.
The PCP does provide guidance, support,
referrals, and follow-up for the infant
and the dyad relationship.

IMPLEMENTATION

Over the course of routine well-child
care, the PCP and the family are devel-
oping a longitudinal relationship. Com-
munication at each visit is tailored to
the developmental process for the
child and for the family. Anticipatory
guidance addresses this dynamic de-
velopmental process. A crucial part of
this communication is eliciting parent/
family/child strengths and risks. Both
parental and provider concerns
determine the anticipatory guidance
discussion.

Screening and surveillance for risk
and protective factors are an integral
part of routine care and the relation-
ship with the child and family. This
communication includes discussion of
family support systems and other psy-
chosocial factors such as poverty, pa-
rental mental health, and substance
use. It begins as early as the prenatal
visit. According to a recent AAP state-
ment, a prenatal visit allows for getting
to know the parent(s) and is an oppor-
tunity to identify any high-risk condi-
tions to anticipate special care
needs.40 In this statement, the AAP also
recommended that pediatricians com-
municate with obstetricians in their
community to inform themof their pre-
natal visit policies so that obstetri-
cians might refer patients for the pre-
natal visit. This would also provide an
opportunity for the pediatrician to be-
come aware of depression during the
pregnancy and to plan for support and
follow-up of themother-infant relation-

ship. Perinatal/postpartum depres-
sion is an early risk to the infant, to the
mother-infant bond, and to the family
unit. Surveillance and screening for
perinatal/postpartum depression is
part of family-centered well-child care.
Including postpartum depression
screening in the practice’s preventive
services prompting system can help
ensure a reliable process for address-
ing risk.

The new Bright Futures guidelines in-
clude surveillance regarding parental
social-emotional well-being. The US
Preventive Services Task Force has en-
dorsed the Edinburgh Postnatal De-
pression Scale as well as the general
2-question screen for depression.2,41

Given the peak times for postpartum
depression specifically, the Edinburgh
scale would be appropriately inte-
grated at the 1-, 2-, 4-, and 6-month vis-
its. The Current Procedural Terminol-
ogy (CPT) code 99420 is recommended
for this screening, recognizing the Ed-
inburgh scale as a measure for risk in
the infant’s environment, to be appro-
priately billed at the infant’s visit.

The Edinburgh Postpartum Depression
Scale is a simple, 10-question screen
that is completed by the mother. A
score of �10 indicates risk that de-
pression is present. An affirmative re-
sponse on question 10 (suicidality indi-
cator) also constitutes a positive
screen result. The screen is in the pub-
lic domain and is freely downloadable.
It is available in English and Spanish.

The 2-question screen for depres-
sion41 is:

Over the past 2 weeks:

1. Have you ever felt down, depressed,
or hopeless?

2. Have you felt little interest or plea-
sure in doing things?

One yes answer is a positive screening
result. This screen is suitable to indi-
cate risk of depression for adults in
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general and is not specific to postpar-
tum depression. Beyond the postpar-
tum period, incorporating surveillance
for parental mental health is war-
ranted as well and might be accom-
plished by use of this 2-question
screen.

Responses to a positive postpartum
depression screening result range
from reassurance (maternity blues)
to supportive strategies (maternity
blues, minor depression) and refer-
ral for specific interventions (minor
and major depression). In the situa-
tion of milder symptoms, demystifi-
cation and parent education may be
effective in addressing concerns. De-
mystification lets the mother know
that (1) she is not alone (postpartum
depression happens to many women
to varying degrees), (2) she is not to
blame (hormonal changes play a big
role), and (3) she will get better. Pro-
vision of extra return visits for sup-
port may be all the family needs and
can build a strong foundation for the
ongoing relationship between physi-
cian and family. Given the associa-
tion with cessation of breastfeeding,
particular promotion and encour-
agement of breastfeeding is indi-
cated. When concerns are significant
enough to warrant referral, there
are several options and consider-
ations. For the mother, particularly if
the depression is more than mild, re-
ferral for therapy and/or medication
may be needed. In some models,
mothers have been referred to their
obstetricians for follow-up; in oth-
ers, mothers have been referred to
mental health providers or their
PCPs. It is important for pediatri-
cians to communicate with the moth-
ers’ obstetricians and/or PCPs when
these situations arise, because the
obstetricians/PCPs will want to know
about the mother’s depression and
may have a better understanding of
the mental health system for adults.

When the mother needs specific
follow-up for herself, there are often
access issues because of uninsured
or underinsured status. Community
mental health programs may also
provide limited services for these
mothers. Care for the mother is an
advocacy issue for all who serve chil-
dren and their families, and it is an
issue for state AAP chapters to ad-
dress in states where access for
mothers is limited because of state
policy and service and payment
structure.

If suicidality or psychosis is a concern,
or the score on the Edinburgh scale is
greater than 20, accessing crisis inter-
vention services for the mother is nec-
essary. In this instance and for other
mental health emergencies, the prac-
tice should know and use the referral
process for local public mental health
crisis/emergency services.

Treatment must address the mother-
child dyad relationship. For the child
and mother together, there are gener-
ally more referral options. If the child
is in an environment of maternal de-
pression, he or she is at risk for
attachment issues, failure to thrive,
abuse/neglect, and, ultimately, devel-
opmental delay. At the very least, close
follow-up of the child in the medical
home is warranted. Specific screening
for social-emotional development, as
well as for general development and
behavior, should be included. Pilowsky
et al, in the STAR*D–Child (Sequenced
Treatment Alternatives to Relieve
Depression–Child) study described
above, recommended that children of
depressed mothers be followed and
assessed.42,43 The infant (with the
mother) can be referred to a mental
health clinician (with expertise for
treatment of very young children) to
address the dyad relationship. (Note
that, depending on the family situation,
this referral might be for the father or
both parents.) For women with mild

symptomswho need support, it may be
enough to refer them to a parent sup-
port organization.

There are research-based programs
for treatment of the dyad to promote
healthy attachment and relationship.
These programs include the Circle
of Security, parent-child interactive
therapy, and child-parent psycho-
therapy.44,45 The Circle of Security is a
parent education and psychotherapy
program. It is an individualized
video-based intervention based on
attachment theory to strengthen the
parents’ ability to observe and
improve their caregiving capacity.
Child-parent psychotherapy is a ther-
apeutic treatment for mothers and
young children to increase attach-
ment security.45

Referral to early intervention (Part C of
the Individuals With Disabilities Educa-
tion Act) services can provide general
developmental intervention (educa-
tion), which, if performed in the home,
also providesmentoring for healthy in-
teraction. If the infant exhibits specific
delays, specific therapies can also be
provided. (To identify lead agencies
and contacts according to state, see
www.nectac.org and www.nichcy.
org.)

For many families, referral to Early
Head Start, Mother’s Morning Out pro-
grams, or child care is an effective
option as well. Mothers may receive
services through Healthy Families
America, a Nurse-Family Partnership
(if the referral occurs prenatally),
other evidence-based home-visiting
programs, or local volunteer organiza-
tions. (To locate Head Start programs,
see http://eclkc.ohs.acf.hhs.gov/hslc/
HeadStartOffices.)

Whatever the treatment and referral
options implemented, follow-up of the
infant and mother by the PCP (to mon-
itor progress and to support the fam-
ily) is necessary.
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The AAP Task Force on Mental Health
and the Committee on the Psychoso-
cial Aspects of Child and Family Health
have promoted collaborative, colo-
cated, and integrated models for men-
tal health services within primary care
medical homes. In such settings, social
work staff or mental health providers,
who are colocated in the practice as
part of the care team, can provide im-
mediate triage for positive screening
results, support and follow-up for
mothers, and linkage and referral for
more specialized services. Colocated
and integrated mental health provid-
ers can perform secondary screen-
ings and collaborate with the PCP for
ongoing care.

Concurrent with the implementation of
screening, the practice needs to iden-
tify support and intervention re-
sources, both within the practice and
in the community. Although it is often
the case that PCPs do not perceive that
there are resources in the community,
many public and private resources
may be discovered in the process of
engaging community partners. Net-
working with community providers
may be a new activity for a primary
care practice. It can be accomplished
by invitation to a lunch meeting at the
practice to discuss the planned
screening and referral activities, or a
larger meeting called by a group of
practicesmay be possible. Sending out
a brief inquiry or survey to local men-
tal health providers or family support
groups may yield additional contacts.
Partnering with parents in finding
community resources is the essence
of the medical home.

MODELS AND RESOURCES

● Virginia Bright Futures has a train-
ing Web site and has developed a
new parent kit that includes infor-
mation on perinatal depression and
is given to 70% of new parents. Vir-
ginia Bright Futures partnered with

the Virginia chapter of the AAP, the
state Early Periodic Screening, Diag-
nosis, and Treatment (EPSDT), Re-
source Mothers, and Healthy Fami-
lies Virginia47 and recommends
adopting perinatal depression
screening guidelines in the state
budget.

● Parental Depression Screening for
Pediatric Clinicians: An Implementa-
tion Manual, by Ardis Olson, MD
(available on the Commonwealth
Fund Web site at (www.cmwf.org):
In her studies, Olson has found that
a 2-question paper-based screen,
followed by a brief discussion with
the mother and the pediatrician,
was both feasible and effective in
identifying women who needed
follow-ups or referrals. One of the
studies examined the difference be-
tween a verbal interview and a pa-
per form; the paper screen was
found to be far more effective.35,47,48

● Depression During and After Preg-
nancy: A Resource for Women, Their
Families, and Friends (www.mchb.
hrsa.gov/pregnancyandbeyond/
depression): This Web site has infor-
mation for the woman and/or her
family about the definition and
symptoms of postpartum depres-
sion and when to seek treatment.

● National Center for Children in Pov-
erty, Project Thrive (www.nccp.org):
The Public Policy Analysis and Edu-
cation Center for Infants and Young
Children at the National Center for
Children in Poverty has as its core
mission increasing knowledge and
providing policy analysis that will
help states build and strengthen
comprehensive early childhood sys-
tems and link policies to ensure ac-
cess to high-quality health care,
early care and learning, and family
support. The National Center for
Children in Poverty has a document
entitled “Reducing Maternal De-
pression and Its Impact on Young

Children” (January 2008) that is an
excellent source for pediatricians
and AAP state chapters.

● Bright Futures (http://brightfutures.
aap.org).

● The American College of Obstetri-
cians and Gynecologists recom-
mends psychosocial screening of
pregnant women at least once per
trimester (or 3 times during pre-
natal care) by using a simple
2-question screen and further
screening if the preliminary
screen result indicates possible
depression.49

● The National Women’s Health Infor-
mation Center (www.4women.gov)
is a federal government source for
women’s health information.

SUMMARY AND CONCLUSIONS

The primary care pediatrician, by vir-
tue of having a longitudinal relation-
ship with families, has a unique oppor-
tunity to identify maternal depression
and help prevent untoward develop-
mental and mental health outcomes
for the infant and family. Screening
can be integrated, as recommended by
Bright Futures and the AAP Mental
Health Task Force, into the well-child
care schedule and included in the pre-
natal visit. This screening has proven
successful in practice in several initia-
tives and locations and is a best prac-
tice for PCPs caring for infants and
their families. Intervention and refer-
ral are optimized by collaborative rela-
tionships with community resources
and/or by colocated/integrated primary
care and mental health practices.
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POLICY STATEMENT

Increasing Antiretroviral Drug Access
for Children With HIV Infection
Committee on Pediatric AIDS, Section on International Child Health

ABSTRACT
Although there have been great gains in the prevention of pediatric HIV infection
and provision of antiretroviral therapy for children with HIV infection in resource-
rich countries, many barriers remain to scaling up HIV prevention and treatment
for children in resource-limited areas of the world. Appropriate testing technolo-
gies need to be made more widely available to identify HIV infection in infants.
Training of practitioners in the skills required to care for children with HIV
infection is required to increase the number of children receiving antiretroviral
therapy. Lack of availability of appropriate antiretroviral drug formulations that
are easily usable and inexpensive is a major impediment to optimal care for
children with HIV. The time and energy spent trying to develop liquid antiretro-
viral formulations might be better used in the manufacture of smaller pill sizes or
crushable tablets, which are easier to dispense, transport, store, and administer to
children.

INTRODUCTION

Background
It is estimated that 540 000 (420 000–670 000) children younger than 15 years
were infected with HIV in 2006, mostly through mother-to-child transmission
during pregnancy, delivery, or breastfeeding. Effective prevention services, includ-
ing prenatal HIV testing, perinatal antiretroviral (ARV) prophylaxis, and safe
alternatives to breastfeeding, are offered to fewer than 10% of pregnant women
worldwide. Because of this global failure in prevention of HIV in children, by the
end of 2005 an estimated 2.3 million (1.7–3.5 million) children were living with
HIV infection globally; of these children, 2.0 million reside in sub-Saharan Africa.1

In the absence of treatment, most infants and children younger than 5 years
with perinatally acquired HIV infection experience rapid progression to severe
symptomatic disease and death, particularly in resource-limited countries. In a
study of almost 3500 children enrolled in 7 perinatal trials in Africa, 35% of
infected children had died by 1 year of age, and 53% had died by 2 years of age.2

In older African children with perinatally acquired HIV infection, most already
suffer severe symptoms at the time of diagnosis, including profound growth
retardation, and few live to reach adulthood.3

In sharp contrast, most children with perinatally acquired HIV infection in
resource-rich countries are treated early with highly active ARV therapy (ART).4,5

Such ART, consisting of a combination of 3 or more potent ARV drugs, has been
shown to dramatically modify the course of HIV infection in children, reducing
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mortality by fivefold or more and resulting in high sur-
vival rates (�90%) into adulthood.6–8

There are now intensive efforts by governments as
well as multilateral and nongovernmental organizations
to increase the number of people being treated with ART
in resource-limited parts of the world (eg, the Global
Fund, the US government–sponsored President’s Emer-
gency Plan for AIDS Relief [PEPFAR], the World Health
Organization [WHO]– and United Nations–led “3 by 5
Initiative” and Universal Access, the Clinton Founda-
tion). It is estimated that children accounted for approx-
imately 15% of the 5 million new HIV infections that
occurred globally in 2005. The rapid progression to
death disproportionately decreases the number of chil-
dren living with HIV to approximately 6% of the total
infected population. In 2005, it was estimated that at
least 660 000 children were in need of ART.1 Of those,
90% live in sub-Saharan Africa. However, fewer than
5% of those who receive ART through the WHO 3 by 5
Initiative are children,1 and through March 2005 only an
estimated 9500 children living in PEPFAR “focus coun-
tries” were treated under PEPFAR funding.

Initial WHO guidelines on ART in 2002 (updated in
2003) included only one chapter on ARV management
for HIV-infected children.9 These guidelines have been
updated as a pediatric-dedicated guideline document,10

driven by the recognition that children have lagged se-
verely behind adults in receiving ART and that there are
numerous barriers to delivery of ART to children in
resource-limited settings.1,11

Providing all pregnant women with the most effec-
tive prevention services possible within local settings,
including prenatal care, HIV diagnosis, ARV prophylaxis,
and appropriate feeding options, is important for mini-
mizing the risk of HIV infection for their child. For
children infected with HIV, overcoming barriers that
limit access to ART is critical, and the enormous scale of
the problem makes this an issue of worldwide concern.
These issues have been addressed by organizations that
are actively involved in prevention of mother-to-child
transmission of HIV, deliver ART to children world-
wide, and train practitioners in the appropriate use of
ART. These organizations include the WHO, the Baylor
International Pediatric AIDS Initiative,12 the Elizabeth
Glaser Pediatric AIDS Foundation (see “What About Us”
at www.pedaids.org/News/Publications/Other/Children�s
%20Battle%20to%20Access%20AI.aspx), Medecins Sans
Frontieres, the Children’s HIV Association of UK and
Ireland, the Forum for Collaborative HIV Research (www.
hivforum.org/projects/Pediatric%20Formulations.htm),
and the Clinton Foundation.

This statement lists these barriers and potential ways to
overcome them and provides strong support for the critical
and urgent need for provision of ART to HIV-infected chil-
dren globally. Multiple pediatric organizations throughout

the world have endorsed this statement (see “Organiza-
tions That Endorsed This Statement”).

Barrier 1: HIV Diagnostic Testing
Barriers to testing infants and children for HIV infection
lead to a delay in diagnosis, and many infants and young
children die before HIV is diagnosed or therapy can be
given. Most pediatric HIV infections worldwide are at-
tributable to mother-to-child transmission, with trans-
mission occurring during pregnancy, around the time of
birth, or through breastfeeding. Special tests are needed
to diagnose HIV infection in infants and young children.

For adults and children older than 18 months, diag-
nosis of HIV infection is made by identification of anti-
bodies to HIV in serum. However, because of the passive
transplacental transfer of maternal HIV antibodies to the
infant, newborn infants and children younger than 18
months will often test positive for the presence of anti-
HIV antibodies even in the absence of true infection.
Therefore, definitive diagnosis of HIV infection among
infants and children younger than 18 months often re-
quires the use of HIV-specific RNA or DNA nucleic acid
tests to detect the virus itself,13 instead of the inexpensive
and readily available serologic assays that can be used in
adults and children older than 18 months. These HIV-
specific RNA or DNA assays are more expensive and
more complex to perform and are not available in many
areas of the world in which the risk of HIV infection in
infancy is highest. In such settings, HIV antibody testing
may be used to exclude HIV infection in nonbreastfed
infants older than 9 to 12 months, because loss of pas-
sively transmitted maternal HIV antibody (serorever-
sion) occurs by 12 months of age in 95% of HIV-exposed
but uninfected infants.14

Appropriate use of these nucleic acid tests requires
that exposure of the infant or young child to HIV be
identified by determination of maternal HIV-infection
status. Ideally, this would occur before or during preg-
nancy. However, communication of maternal HIV-
infection status from the mother’s health care profes-
sional to the child’s health care professional often does
not occur. The linking of infant exposure to maternal
infection will require system changes to optimize infant
testing. The lack of appropriate testing in the youngest
age group with the highest risk of HIV-related death
prevents ART from being used in the very infants and
young children who could potentially benefit the most
from treatment with ARV drugs. To allow for early iden-
tification of HIV-infected infants and young children
younger than 18 months, appropriate virologic testing
technologies must be made available in resource-limited
settings.

Psychological barriers to testing infants also may lead
to a delay in diagnosis. The social stigma of the diagnosis
for mother and child15 and lack of treatment availability16

may keep women from testing themselves to learn their

PEDIATRICS Volume 119, Number 4, April 2007 839



own HIV status and testing their children for HIV. Com-
munity-wide fear of discussing HIV infection in children
may compound the effect of this barrier.

Barrier 2: Clinicians to Provide Care for ChildrenWith HIV
Even where appropriate HIV diagnostic testing is avail-
able and drugs for treatment of HIV infection and pro-
phylaxis for HIV-associated infections are accessible, lack
of personnel trained in treatment of children with HIV
severely limits access to treatment for large numbers of
children. In many areas of the world, medical care is
provided by physicians, nurses, and other clinicians
with training and experience in the management of
adult, but not pediatric, patients. Even the best programs
for training health care professionals in the principles
of HIV care for children offer little practical exposure to
treating pediatric patients, which is time- and resource-
intensive. Some programs send health care professionals
from resource-rich areas of the world to resource-limited
areas to train local practitioners (eg, Medecins Sans
Frontieres, the Baylor Pediatric AIDS Corps, the Clinton
Foundation, the Children’s HIV Association of UK and
Ireland, UK/Kwazulu-Natal, the South Africa Collabora-
tion). Additional efforts are needed to expand the avail-
ability of clinicians who are skilled in pediatric HIV care
in resource-limited areas of the world,17 including inte-
grating pediatric HIV care into existing comprehensive
child health programs, expanding local networks of ex-
perienced health care professionals, and linking local
clinicians with local, regional, and international experts.

Barrier 3: ARV-Drug Formulations
Assuming that appropriate HIV diagnostic testing is
available and the necessary clinical personnel are avail-
able to provide care and treatment to HIV-infected
children, appropriate formulations of ARV agents for
children are also necessary. Lack of availability of appro-
priate ARV formulations that are inexpensive and easily
usable is a major impediment to access to economical
health care for children with HIV. As of September 2005,
21 ARV agents were approved by the US Food and Drug
Administration (FDA) for use in HIV-infected adults and
adolescents older than 16 to 18 years in the United
States, but only 13 were approved for children and ad-
olescents younger than 16 to 18 years, and only 11 have
pediatric formulations available4 (see www.aidsinfo.nih.
gov/other/cbrochure/english/13�en.pdf for a complete
listing of HIV medications available in oral [liquid, cap-
sule, and tablet] and intravenous formulations).

Because of the lack of appropriate pediatric formula-
tions for certain drugs, caregivers of pediatric HIV pa-
tients may break or crush tablets meant for an adult
patient in an attempt to produce child-size doses. With
tablets that are asymmetric or not scored, this may lead
to administration of erratic and inappropriate doses.
Even with symmetrical tablets scored in the middle, the

large quantity of medication in pills meant for adult use
could mean that accurately breaking a scored tablet in
half might not allow administration of a dosage small
enough for an infant or young child, nor will it allow the
incremental increases in doses required as the child
grows. This problem can be addressed by developing
products that contain smaller drug amounts per tablet or
tablets that are scored to allow division accurately into
halves or quarters. For regulatory purposes, bioequiva-
lence studies may need to be performed by using the
divided pills. Drug companies that are currently devel-
oping such drug formulations are to be commended.

Even when liquid formulations are available, special
requirements and characteristics of such formulations
may preclude their widespread use. For example, liquid
drug formulations often require special storage such as
refrigeration. The large volume of liquid formulations
dispensed to allow ART to continue uninterrupted be-
tween clinic visits may make use of such drugs difficult
in settings where transportation and storage are a chal-
lenge. For example, a 10-kg child who is being treated
with standard doses of stavudine, lamivudine, and ne-
virapine, for whom a 3-month supply of drugs is dis-
pensed at a clinic visit, would require 18 bottles of liquid
that weigh almost half as much as the child (4.3 kg). For
a rural family who may have walked a long distance to
reach the clinical center, this is a significant issue. One
commonly used ARV agent (zidovudine) requires high
volumes of liquid and storage in brown glass bottles,
which adds difficulty to treatment efforts.

Another problem with liquid formulations is the
taste. When liquid formulations are developed, the taste
is often so unpleasant that they may be practically un-
usable. Bad-tasting drugs are a well-recognized factor in
treatment failures in children and lead practitioners to
try many approaches to improve palatability of ARV
drugs for children. When these attempts fail, some prac-
titioners in resource-rich countries sometimes resort to
insertion of gastrostomy tubes for medication adminis-
tration.18–20

Finally, liquid formulations may contain excipients
(additives to maintain the drug in solution) that could be
harmful to children. For example, the oral solution of
amprenavir has a high content of propylene glycol and
vitamin E and should not be used in children younger
than 4 years; other liquid formulations may contain high
amounts of alcohol. Liquid formulations may contain
high concentrations of sugar, which can be detrimental
to dental health—a particular problem for children with
HIV, many of whom have severely decayed teeth.

Although pharmaceutical companies may spend time
and resources attempting to formulate different ARV
medications into liquid formulations, this approach may
not enable widespread, global access to ART for children.
Such time and resources might be better used in the
development of formulations that are more acceptable to
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children and families than some of the liquid formula-
tions that are currently available. Specifically, in addi-
tion to production of appropriate liquid formulations,
development of the following should be strongly consid-
ered: (1) smaller tablets; (2) tablets in which active drug
is uniformly distributed and in shapes that can be easily
and accurately divided into halves or quarters to admin-
ister smaller doses; (3) capsule sprinkle formulations
that can be opened and mixed with food; or (4) tablets
that can be crushed, dissolved in water, or chewed.

Barrier 4: Appropriate Dosing of ARV Drugs in Children
Even when appropriate formulations of ARV agents are
available for children, pharmacokinetic data may be in-
sufficient to appropriately guide drug dosing, especially
in the youngest children, who metabolize these drugs
differently,21 but also in adolescents, who may need higher
than the “maximum adult dose” for adequate drug expo-
sure.22 For many available drugs, dosage recommenda-
tions made by European or US guideline-writing groups
on the basis of pharmacokinetic and clinical studies in
children may differ from doses approved by the FDA and
European Medicines Agency.4,5 The variability of drug ex-
posure achieved by administration of “standard doses” of
ARV drugs to children results in wide differences in plasma
concentrations for many drugs, and some suggest the need
for monitoring drug plasma concentrations in children to
improve therapeutic outcomes23; this is clearly not practical
in resource-limited settings.

Completion of the appropriate studies of new ARV
agents for use in children younger than 13 years lags
behind those in adults. Although it may be appropriate
to perform initial phase 1 or 2 studies in adults for initial
determination of drug safety, pharmacokinetic studies in
children need to follow along quickly to ensure that
when the drugs are approved and available for use in
adults, information is already available to define appro-
priate use in children. When new formulations are de-
veloped to allow once-daily dosing in adults, these for-
mulations need to be appropriately tested in children,
and regulatory approval needs to be gained through the
FDA or European Medicines Agency to ensure that the
advantages of once-daily dosing become more widely
available to children and younger adolescents 13 to 18
years of age. This is particularly critical for life-threaten-
ing diseases such as HIV. Government regulations need
to be tightened to enforce this approach to pediatric drug
development and approval. International cooperation is
crucial for successful completion of pharmacokinetic
studies of ARV medications in children.

Earlier evaluation of ARV-drug safety and pharmaco-
kinetics in children is needed so that when new ARV
formulations are approved for use in adults, there are
also preparations available for children; enough infor-
mation about drug pharmacokinetics in children is avail-
able to allow rational dosing recommendations.

Appropriate dosing of drugs in pediatric patients re-
quires measurement of weight and height and the com-
plex calculation of body surface area. The requirement
for different doses according to age, weight, and body
surface area may put accurate prescribing and safe dis-
pensing of ART and other drugs to pediatric patients
beyond the reach of many of the front-line health care
professionals who manage children with HIV. Dosing by
weight band (recommending a specific dose for an all-
inclusive range of weights, so that complex dosing cal-
culations are not needed) has been recommended (see
http://bayloraids.org/resources/DosingGuide.pdf), and
studies of this approach have shown safety and efficacy
for patients as well as acceptability to practitioners.24,25

Additional work on this approach is needed, including
educating practitioners in its safety and effectiveness. Sim-
plified dosing guides have been developed by the WHO
and are readily available to clinicians who care for children
and adolescents with HIV infection in resource-limited
settings (see www.who.int/hiv/paediatric/en/index.html).
These guides will increase the accuracy of dosing and dis-
pensing ARV medications to these patients.

Barrier 5: Other Issues Related to ARV Drugs for Infants,
Children, and Adolescents With HIV Infection
Many drugs are now being coformulated into tablets that
contain 2 or 3 different ARV agents. These fixed-dose
combinations (FDCs)26–28 are easier to prescribe and dis-
pense, which minimizes errors. A lower pill burden may
enhance patient adherence to therapy. Many FDCs have
been developed as generic drugs and are offered in re-
source-constrained settings at reduced prices, thus im-
proving availability of ARV medications for adults in
many areas of the world.

FDCs for adults cannot just be cut or directly scaled
down for children without appropriate pharmacokinetic
studies,29 because the component medications may be
required in different proportions for children than
adults. Moreover, if the tablets are not formulated in
equal layers, breaking the tablet may result in unequal
doses being administered. FDCs are not currently avail-
able for children. Developing FDCs that are appropri-
ately formulated for children should be a high priority
for pharmaceutical companies.11 In addition, develop-
ment of pediatric FDCs as generic drugs, which are more
affordable, will enhance availability of FDCs for use in
children as it has in adults. However, with generic for-
mulations being manufactured in many countries, for-
mulations need to be standardized to minimize prescrib-
ing errors that might occur if pills are supplied in
nonstandard sizes.

Drug administration to children is more complex than
it is to adults. Finding the best way to get liquids out of
a bottle and measured appropriately while avoiding
spillage and fully using all of the medication in a bottle is
not necessarily straightforward. Syringes enhance dos-
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ing accuracy, but without the use of special bottle tops,
there may be wastage of liquid left in the bottom of a
bottle or spillage when trying to get to the liquid at the
bottom. Dividing or crushing tablets takes time and may
diminish adherence if it is too difficult. These issues of
ease and accuracy of drug administration need to be con-
sidered in the effort to increase access to ART for children.

SUMMARY AND RECOMMENDATIONS
To increase the availability and appropriateness of the use
of ARV medications for children, the following are sug-
gested ways of overcoming the aforementioned barriers.

Barrier 1: HIV Diagnostic Testing

● Enhance early identification of infants with HIV infec-
tion by making appropriate virologic testing technol-
ogies available throughout the world.

● Support political, religious, and other community
leaders in their endorsement of the value of HIV test-
ing linked to treatment and prevention. Cultural lead-
ers need to demonstrate acceptance and community
support of HIV-infected individuals.

Barrier 2: Clinicians to Provide Care for ChildrenWith HIV
Infection

● Work to expand education of practitioners in the care
of children with HIV and expand the number of such
practitioners in resource-limited areas of the world.

● Integrate pediatric HIV care into comprehensive child
health programs.

● Facilitate collaboration among experts to build capac-
ity and expand expertise in areas of need.

Barrier 3: ARV-Drug Formulations

● Produce pill formulations in smaller milligram
amounts and smaller pill sizes.

● Configure tablets so they can be divided easily. This
requires that thought be given to production of scored
tablets of symmetrical shape with uniform dispersal of
active drugs within the tablet, which can be divided
accurately and then easily crushed or dissolved.

● In addition to production of liquid formulations, con-
sider production of other formulations for pediatric
use, including tablets for dispersal, chewable tablets,
or sprinkle formulations.

● Consider best-possible attributes of liquid formula-
tions, including taste, color, consistency, and the high-
est concentration possible, but recognize that the extra
time and expense needed to develop a liquid formu-
lation may be at too high of a cost if it delays avail-
ability of medications that are appropriately formu-
lated for infants and children.

● Expedite the availability of new drugs for use in chil-
dren by requiring that pediatric formulations (liquids
and/or appropriate tablet dosage forms and sizes) be
available at the time of country approval of the use of
the drug in adults unless there is a biological impera-
tive not to develop the drug for use in children.

● Develop formulations and perform necessary studies
to allow once-daily dosing in children at the same time
as planned for adults.

Barrier 4: Appropriate Dosing of ARV Drugs in Children

● Require studies of drug pharmacokinetics in infants,
children, and adolescents at the time that phase 2 and
3 studies are being conducted in adults so that when
drugs are approved for use in adults, there is adequate
information to allow their appropriate dosing in each
of those specific age groups.

● Provide dosing tables for pediatric formulations, pref-
erably weight-band–based tables, to increase the ac-
curacy of dosing and dispensing ART to children.

Barrier 5: Other Issues Related to ARV Agents for HIV-Infected
Infants, Children, and Adolescents

● Increase the availability of FDCs for pediatric use.

● Make pediatric formulations affordable in the manner
that adult formulations have been made more afford-
able in many countries.

● Provide drug-administration devices and tools with
medications (eg, syringes, bottle tops for use with
syringes, medicine spoons, tablet cutters, tablet crush-
ers) and devices to aid adherence, including pill boxes
that can accommodate a month’s worth of pills or
calendars with medications attached.
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Policy Statement—Increasing Immunization Coverage

abstract
In 1977, the American Academy of Pediatrics issued a statement calling
for universal immunization of all children for whom vaccines are not
contraindicated. In 1995, the policy statement “Implementation of the
Immunization Policy” was published by the American Academy of Pedi-
atrics, followed in 2003 with publication of the first version of this
statement, “Increasing Immunization Coverage.” Since 2003, there
have continued to be improvements in immunization coverage, with
progress toward meeting the goals set forth in Healthy People 2010.
Data from the 2007 National Immunization Survey showed that 90% of
children 19 to 35 months of age have received recommended doses of
each of the following vaccines: inactivated poliovirus (IPV), measles-
mumps-rubella (MMR), varicella-zoster virus (VZB), hepatitis B virus
(HBV), and Haemophilus influenzae type b (Hib). For diphtheria and
tetanus and acellular pertussis (DTaP) vaccine, 84.5% have received
the recommended 4 doses by 35 months of age. Nevertheless, the
Healthy People 2010 goal of at least 80% coverage for the full series (at
least 4 doses of DTaP, 3 doses of IPV, 1 dose of MMR, 3 doses of Hib, 3
doses of HBV, and 1 dose of varicella-zoster virus vaccine) has not yet
been met, and immunization coverage of adolescents continues to lag
behind the goals set forth inHealthy People 2010. Despite these encour-
aging data, a vast number of new challenges that threaten continued
success toward the goal of universal immunization coverage have
emerged. These challenges include an increase in new vaccines and
new vaccine combinations as well as a significant number of vaccines
currently under development; a dramatic increase in the acquisition
cost of vaccines, coupled with a lack of adequate payment to practitio-
ners to buy and administer vaccines; unanticipatedmanufacturing and
delivery problems that have caused significant shortages of various
vaccine products; and the rise of a public antivaccination movement
that uses the Internet as well as standard media outlets to advance a
position, wholly unsupported by any scientific evidence, linking vac-
cines with various childhood conditions, particularly autism. Much re-
mains to be accomplished by physician organizations; vaccine manu-
facturers; third-party payers; the media; and local, state, and federal
governments to ensure dependable vaccine supply and payments that
are sufficient to continue to provide immunizations in public and pri-
vate settings and to promote effective strategies to combat unjustified
misstatements by the antivaccination movement.
Pediatricians should work individually and collectively at the local,
state, and national levels to ensure that all children without a valid
contraindication receive all childhood immunizations on time. Pedia-
tricians and pediatric organizations, in conjunction with government
agencies such as the Centers for Disease Control and Prevention, must
communicate effectively with parents tomaximize their understanding
of the overall safety and efficacy of vaccines. Most parents and children
have not experienced many of the vaccine-preventable diseases, and
the general public is not well informed about the risks and sequelae of
these conditions. A number of recommendations are included for pe-
diatricians, individually and collectively, to support further progress
toward the goal of universal immunization coverage of all children for
whom vaccines are not contraindicated. Pediatrics 2010;125:1295–
1304
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BACKGROUND INFORMATION

In 1977, the American Academy of Pedi-
atrics (AAP) issued a statement calling
for universal immunization of all chil-
dren for whom vaccines are not con-
traindicated.1 Most immunizations in
the United States are provided by pri-
vate health care providers. Data from
the 2004 National Immunization Survey
show that 60.4% of children were vac-
cinated solely by a private health care
provider, and an additional 24.2% re-
ceived at least some of their vaccina-
tions from a private provider.2 Immuni-
zations protect the individual child
being vaccinated, but formost vaccine-
preventable diseases, achieving high
levels of immunization in the commu-
nity offers indirect protection to oth-
ers, because they are not exposed to
infectious organisms. Children with
contraindications to some vaccines,
such as children with immunodeficien-
cies, who cannot receive measles vac-
cine, are indirectly protected when
there is high coverage with measles-
containing vaccines around that child.
The 1995 AAP policy statement “Imple-
mentation of the Immunization Policy”3

supported specific guidelines for im-
proving the vaccine-delivery system
and increase immunization rates.
Many of the 1995 recommendations
have been achieved, including the ex-
pansion of immunization financing
through the Vaccines for Children
(VFC) program,4 production of parent-
friendly vaccine information state-
ments (VISs), promotion of the stan-
dards for child and adolescent
immunization practices,5 and develop-
ment of safer and combination vac-
cines. Additional recommendations in
the initial policy statement included
(1) sending parent reminders for up-
coming visits and implementation of
client reminder/recall systems, (2) us-
ing prompts during all office visits to
remind parents and staff about immu-
nizations needed at that visit, (3) re-

peatedly measuring practice-wide im-
munization rates over time as part of a
quality-improvement effort, and (4)
having in place standing orders for
nurses, physician assistants, and
medical assistants to identify oppor-
tunities to administer immuniza-
tions, unless such standing orders
are prohibited by statute or other
regulation.6

Childhood immunization rates are one
of the leading health indicators used to
assess the health of the nation as part
of the US Department of Health and Hu-
man Services’ Healthy People 2010 ini-
tiative.7 Healthy People 2010 set tar-
gets for immunization coverage rates
for children and adolescents, for indi-
vidual vaccines, and for the aggregate
series of vaccines. For children 19
through 35months of age, Healthy Peo-
ple 2010 set a target of 90% coverage
for each of the following: 4 doses of
diphtheria and tetanus toxoids and
acellular pertussis (DTaP) vaccine, 3
doses of Haemophilus influenzae type
b (Hib) vaccine, 3 doses of hepatitis B
virus (HBV) vaccine, 1 dose of measles-
mumps-rubella (MMR) vaccine, 3
doses of inactivated poliovirus (IPV)
vaccine, and 1 dose of varicella-zoster
virus (VZV) vaccine.8 For children who
attend licensed child care and children
in kindergarten through first grade, an
additional target of 95% coverage was
set for the DTaP, MMR, and IPV vac-
cines.9 An aggregate target for chil-
dren in the 19- to 35-month age group
was set for a minimum of 80% cover-
age for the full set of vaccines, re-
ferred to as 4:3:1:3:3:1 (at least 4 doses
of DTaP vaccine, 3 doses of IPV vaccine,
1 dose of MMR vaccine, 3 doses of Hib
vaccine, 3 doses of HBV vaccine, and 1
dose of VZV vaccine).10 For teenagers
13 to 15 years of age, Healthy People
2010 sets a target of 90% coverage for
each of the following: at least 3 doses
of HBV vaccine, 2 doses of MMR vac-
cine, 1 or more doses of a tetanus-

diphtheria booster (tetanus toxoids
and diphtheria booster [Td] or
tetanus-diphtheria-acellular pertussis
booster [TdaP] vaccine), and 1 ormore
doses of VZV vaccine (excluding those
who have had varicella disease).11

CHALLENGES

With the implementation ofmany of the
recommendations from the 1995 AAP
policy statement3 as well as the re-
vised version published in 2003,6 much
progress has been made toward
achieving universal immunization,
which was announced as a goal of the
AAP in 1977. According to data from the
2007 National Immunization Survey, al-
though only 77.4% of US toddlers 19 to
35 months of age had completed the
combined immunization series (4:3:1:
3:3:1) described previously,7 individual
coverage for each of these vaccines,
with the exception of the 4-dose series
of DTaP vaccine, exceeded 90% for the
first time. In 2007, 95.5% of children 19
to 35 months of age had received at
least 3 doses of DTaP vaccine, and
84.5% had received 4 doses of DTaP
vaccine.12 Although the Institute of
Medicine, in its 2000 report on vaccine
financing, cited differences in vaccina-
tion rates on the basis of race/ethnic-
ity, poverty, and location in inner-city
or rural areas versus suburban ar-
eas,13 data from the 2007 National Im-
munization Survey showed similar vac-
cination rates for the 4:3:1:3:3:1 series
for all ethnic/racial groups after con-
trolling for poverty status and a differ-
ence in immunization rate of only 3.2%
when comparing children at or above
the poverty level with children living
below the poverty level.12 Also encour-
aging are recent data that showed
rates of immunization coverage for
American Indian/Alaska Native chil-
dren to be comparable to those of
white children.12 There have been, and
will continue to be, challenges to the
vaccine-delivery system in terms of the
science, economics, and social impact
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of immunization, and these challenges
have only increased as new vaccines
and new vaccine combinations have
been developed. Although new vac-
cines have the potential to improve the
health of America’s children, they have
increased the burden on an already
strained vaccine-delivery system.14 To-
day’s vaccine-delivery system is actu-
ally a poorly integrated set of separate
systems that include vaccine produc-
tion, distribution, and financing. Immu-
nization coverage of adolescents is a
special challenge, and rates for ado-
lescent immunization remain below
targets set by Healthy People 2010. For
example, data from the National Immu-
nization Survey showed that for teen-
agers 13 to 17 years of age, only 30.4%
had received TdaP vaccine, and only
72% had received at least 1 dose of
either Td or TdaP vaccine after 10
years of age.15 Only 32.4% of adoles-
cents had received meningococcal
conjugate vaccine, and only 25.1% of
female adolescents had initiated the
3-dose human papillomavirus (HPV)
series. Coverage rates for some vac-
cines were higher but still below the
Healthy People 2010 targets for adoles-
cents 13 through 15 years of age; only
89% of these adolescents had received
at least 3 doses of HBV vaccine, 69%
had received at least 2 doses of MMR
vaccine, and 80% of those without a
history of varicella disease had re-
ceived at least 1 dose of VZV vaccine.15

Disruptions of Vaccine Supply

Shortages of specific vaccines during
2001–2002 brought to light the fragile
nature of the US childhood vaccine
supply and resulted in significant dis-
ruptions to childhood immunizations.
Subsequent to the last publication of
this statement in 2003, there have
been increasingly disruptive short-
ages in vital vaccines. Over the past 10
years, shortages of heptavalent pneu-
mococcal conjugate, Hib, HBV, influ-
enza, hepatitis A virus, VZV, and menin-

gococcal conjugate vaccines have led
to missed opportunities to immunize
and have placed a large administrative
burden on the delivery system. Some
of these disruptions have lasted for an
extended period of time; for example,
the recent shortage of Hib vaccine has
left a cohort of children not fully immu-
nized with their final dose of Hib vac-
cine. Shortages of vaccines may lead
to parental anxiety and increased de-
mands on the practice setting. Chil-
dren who fall behind in their coverage
because of these systemic delivery dis-
ruptions should be tracked and then
encouraged to return for thesemissed
vaccine doses by using a reminder/re-
call system, which will be more easily
accomplished with the adoption of
electronic health records.

High Vaccine-Acquisition Costs and
Inadequate Payment

With the introduction of VZV and hep-
tavalent pneumococcal conjugate vac-
cines, a new era of higher-cost vac-
cines began. The introduction of other
new vaccines, such as rotavirus and
HPV, and combination vaccines such
as Pediarix (GlaxoSmithKline Biologi-
cals, Rixensart, Belgium) (HBV, IPV,
DTaP) and Pentacel (Aventis Pasteur,
Toronto, Ontario, Canada) (Hib, IPV,
DTaP), as well as new indications for
additional doses of existing vaccines,
further increased the acquisition cost
and complexity of delivering childhood
immunizations. The introduction of
HPV vaccine, with its single-dose acqui-
sition cost of more than $120, brought
this issue into acute focus. Estimates
from the Centers for Disease Control
and Prevention (CDC) for the cost of
fully immunizing an otherwise healthy
child through the age of 18 years,
based on the VFC federal acquisition-
cost data chart, indicate that the total
acquisition cost has increased tomore
than $900 for boys and more than
$1200 for girls, which representsmore
than a sixfold increase since 1995.16

These increased acquisition costs are
primarily the result of the addition of
new vaccines or substitution of newer
vaccines for older products by vaccine
manufacturers (eg, IPV replacing oral
poliovirus vaccine), as well as regular
increases in the acquisition cost of
older products, which often go un-
recognized and unpaid by third-party
payers.

Although payment for nearly all vac-
cines is available through either public
or private sources, the high cost of
buying, storing, and administering
these products has increased to the
point that the financial viability of
many clinics and private practices is
threatened unless realistic payments
are provided. For some physicians, the
strong desire to provide complete and
timely immunizations to their patients
is no longer sufficient to overcome
these financial barriers. Even with uni-
versal purchase of vaccines, the ad-
ministrative payment level varies tre-
mendously and is often inadequate to
justify the actual cost of administering
the recommended immunizations, par-
ticularly by the Medicaid program, but
also by other third-party payers. Third-
party payers do not consistently pay at
a level adequate to cover the cost of
acquisition, storage, and administra-
tion of recommended vaccines to their
intended recipients. Private payers of-
ten delay their coverage of new vac-
cines and fail to maintain adequate
payment as acquisition costs increase,
thereby resulting in payments that are
insufficient to cover the costs of pro-
curing and delivering vaccines. In a re-
cent survey, half of the pediatricians
and family physicians responded that
they had delayed purchase of specific
new vaccines because of financial rea-
sons, and 5% of pediatricians and 20%
of family physicians reported that they
were seriously considering discon-
tinuing the vaccination of privately in-
sured patients because of vaccine-
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acquisition cost, administration, and
payment issues.17 This will be a larger
problem for rural children and chil-
dren who live in sparsely populated ar-
eas with shortages of pediatricians,
where family practitioners are called
on to provide the bulk of pediatric
care. Should the financial situation
worsen, the potential remains for
more physicians, including pediatri-
cians, to discontinue providing immu-
nization services.

The public sector now purchasesmore
than half of all vaccines administered
in the United States through 3 sources
of public funding: the federal VFC pro-
gram, Section 317 federal discretion-
ary grants, and state funds. Children
who are eligible for the VFC program
include uninsured children and recipi-
ents of government-funded health cov-
erage such as Medicaid and the Chil-
dren’s Health Insurance Program in
some states, children identified as
Alaska Native/American Indian, and
underinsured children if they receive
vaccine at federally qualified health
centers or rural health clinics. States
also use Section 317 discretionary
funds and their own funds to provide
vaccines to children who are not cov-
ered by the VFC program or private
third-party insurance.

The availability of vaccines through the
VFC program and other government
sources can be confusing. The VFC pro-
gram is governed by a set of federal
rules that define eligibility. Although
VFC eligibility rules do not vary accord-
ing to state, rules that governMedicaid
eligibility do vary according to state,
thereby leading to variation in eligibil-
ity for VFC vaccines. These different
Medicaid eligibility rules lead to dis-
parities in access, with some states al-
lowing VFC use for children from fami-
lies with income up to 400% of the
federal poverty level, whereas other
states may limit VFC use to families
with income only 100% of the poverty

level. The burden of record-keeping in
the practice setting and inconsisten-
cies in vaccine supply for vaccines
funded through Section 317 and other
funds places a large administrative
burden on practices that elect to par-
ticipate in these programs. Although
the VFC program includes coverage for
all CDC-recommended vaccines, varia-
tions in supply of vaccines covered by
other vaccine sources as well as pri-
vately sourced vaccines introduce fur-
ther complexity for practices that par-
ticipate in these programs. In some
states, such as Georgia, state funds
are used to expand the supply of pub-
licly available vaccines by adding these
additional vaccine types to their VFC
inventory of vaccines, which leads to
yet more confusion for providers.
Many states prohibit the interchange
of VFC-sourced vaccines with private-
sourced vaccines, which leads to the
uncomfortable situation of having dif-
ferent vaccines available in the office
for different groups of patients. In
practices that care for both publicly
and privately insured patients, these
differences in vaccine availability,
acquisition cost, and delivery lead
to administrative confusion, vaccine-
administration errors, and financial
uncertainty. In many states, payments
for the administration of VFC vaccines
are less than the actual costs of ad-
ministration, further eroding physi-
cian participation in the VFC program.
Also, although Medicaid may attempt
to cover administration costs for its
beneficiaries, providers who care for
other children enrolled in the VFC pro-
gram, such as those who are unin-
sured, are not entitled to payment for
their administrative costs of vaccina-
tion. Clearly the current “public-
private partnership” for purchase,
distribution, and administration of im-
munizations must be redesigned to
maintain a consistent supply of vac-
cines at an acquisition cost that is pre-
dictable. This partnership also needs

to provide funding to compensate pro-
viders for storage, administration, and
overhead that is sufficient to motivate
practitioners to continue to partici-
pate in immunization services. Given
the fact that the vast majority of immu-
nizations are now administered by
private-sector providers, it is unlikely
that the public sector has the infra-
structure to immunize the numbers of
children who would be referred to it if
private providers stopped administer-
ing vaccines. Current levels of payment
to pediatricians for administration of
vaccines byMedicaid andmany private
payers are far less than Medicare pay-
ments for administration of vaccines
to adults, although administering vac-
cines to consenting adult patients
takes significantly less work than ad-
ministering vaccines to children, who
are frequently nonverbal and less co-
operative. Furthermore, payment for
the administration of combination vac-
cines should be increased above that
of single-component vaccines, or cal-
culated on a per-component basis, in
recognition of the fact that the addi-
tional components require additional
effort on the part of the provider to
explain the risks and benefits of each,
and the payment should not be lower
than that for the individual-component
vaccines. The National Vaccine Advi-
sory Committee recently issued a re-
port listing 24 recommendations to en-
sure adequate supply, distribution,
and administration of vaccines in the
United States, including the elimina-
tion of the financial barriers described
previously.18

Safety Concerns and Media
Distortion

Another significant challenge to immu-
nization delivery is the increasing con-
cern within a segment of the general
public about the safety and potential
adverse effects of childhood immuni-
zations. New and existing organiza-
tions and Web sites that portray
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themselves as official resources for
credible information on vaccines con-
tinue to appear on the Internet. These
sites provide flawed or biased infor-
mation that serves to fuel public con-
cern regarding the safety of childhood
immunizations, which leads to in-
creased rates of immunization refusal
or delays in on-time immunization.19

Celebrity opponents to vaccination,
who are given national coverage by
broadcast and cable networks be-
cause of their celebrity status, argue
their casewithout scientific support or
expert rebuttal. Adding further confu-
sion to the public debate, well-known
physicians have also published books
that make recommendations, without
any scientific or evidentiary basis, for
altered vaccine schedules that contra-
dict AAP and CDC recommendations. As
a result, pediatricians are seeing an
increasing number of parents who are
demanding alternate schedules or
completely refusing immunizations.20

Pediatricians find themselves spend-
ing large amounts of time convincing
frightened parents to follow published
evidence-based recommendations for
vaccine administration, thereby reduc-
ing time available for other important
components of anticipatory guidance.
To counter these antivaccination advo-
cates, the CDC, AAP, and other profes-
sional agencies and organizations are
also making use of the Internet and
othermedia to promote greater accep-
tance of universal vaccination by pro-
viding evidence-based information
and culturally sensitive and language-
appropriate educational materials
concerning the benefits of immuniza-
tions and their risks (eg, www.
vaccinateyourbaby.org). Social mar-
keting techniques should also be ex-
plored as a promising strategy for pro-
moting acceptance of immunizations
among members of the general public
who remain hesitant or resistant to
vaccinate their children.21

In response to the need for greater
transparency and accountability re-
garding vaccine safety and the need to
maintain constant surveillance of ad-
verse events after vaccination, the CDC
has established the Immunization
Safety Office (ISO). Along with the Vac-
cine Adverse Event Reporting System,
a cooperative program between the
Food and Drug Administration and
CDC, the ISO provides an infrastructure
for high-quality vaccine-safety re-
search, surveillance, and effective clin-
ical translation of important vaccine-
research findings, with an emphasis
on enhanced follow-up of potential ad-
verse events by using innovative re-
search methods. A new and growing
area of interest in the field of vaccine
safety is the use of genomic research
techniques to identify potential gene-
based individual differences in vaccine
recipients who experience adverse but
not causally related events, such as
Guillain-Barré syndrome or wheezing
episodes after influenza vaccination
and rheumatoid arthritis after HBV
vaccination. In 2009, the ISO issued a
statement on the CDC Web site cate-
gorically denying any scientific evi-
dence for the highly publicized al-
leged linkage between vaccines and
autism.22

OPPORTUNITIES FOR
IMPROVEMENT IN IMMUNIZATION
COVERAGE

Despite the many challenges de-
scribed, opportunities exist to improve
immunization coverage in the future.
With widespread implementation of
the VFC program and continued avail-
ability of federal Section 317 discre-
tionary funds and state funds, fewer
children remain unimmunized in the
United States because of purely finan-
cial obstacles. It is unfortunate that the
level of funding for Section 317 funds is
at the discretion of the federal budget
and has not always kept pace with the
growing cost of vaccine delivery. Con-

tinued efforts at the local, state, and
federal levels are needed to further re-
duce the financial barriers to physi-
cians and families associated with the
complex system of vaccine financing
described previously.

As reported in the previous version of
this policy statement,6 the Task Force
on Community Preventive Services,
convened by the US Department of
Health and Human Services with sup-
port from the CDC, reviewed evidence
from published reports of interven-
tions designed to improve the timely
immunization of children and adults.23

On the basis of the strength of this ev-
idence as applied to the pediatric age
group, the task force recommended a
number of strategies for increasing
immunization coverage for children.24

They grouped these recommendations
into 3 overall strategies: increase in
community demand for vaccinations;
enhancement of access to vaccination
services; and provider-based interven-
tions (see Table 1). The task force did
not evaluate the extent to which finan-
cial constraints on those that provide
immunizations (clinics, private offices)
also affect the availability of immuniza-
tions to their clients.

In 2003, the National Vaccine Advisory
Committee (NVAC) published a report
titled “Standards for Child and Adoles-
cent Immunization Practices.”5 This
report highlighted 17 immunization
practices that were recommended to
enhance immunization practices in the
United States, including standards for
vaccine availability; assessment of vac-
cination status at every health care
encounter; improved communication
with parents and patients about vac-
cine benefits and risks; proper stor-
age, handling, administration, and
documentation of immunizations; and
a number of specific strategies for in-
creasing coverage, such as reminder
systems, office- and clinic-based pa-
tient record reviews, and community-
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based approaches. This extensive list
of recommended immunization prac-
tices overlaps with those recom-
mended by the CDC task force, as de-
scribed previously, but does not
specifically include the task force’s
recommended strategies involving
Special Supplemental Nutrition Pro-
gram for Women, Infants, and Children
(WIC) offices, home-visitation pro-
grams, or requirements for entry into
child care, school, and college.

In September 2008, the NVAC endorsed
a set of principles and recommenda-
tions for increasing provider and pa-
tient participation in immunization in-
formation systems (IISs), formerly
known as immunization registries, as
another strategy for increasing immu-
nization coverage. The AAP, in its own
policy statement in 2006, also en-
dorsed the continued development
and implementation of IISs.25 To
be most effective, IISs must provide
bidirectional flow of vaccination infor-
mation, allowing providers to enter
vaccination data and retrieve patient-
specific vaccination histories. It is un-
fortunate that many current IISs are
incompatible with existing electronic
medical records and, thus, present an
added cost to those practices that are
required or wish to participate in
these systems. The time and cost of en-
tering vaccination information into an

IIS can be considerable; therefore, pay-
ments by government and private in-
surers to support the entry of patient
immunization data into IISs will be nec-
essary for clinical practices that cur-
rently use paper-based records to
participate in these new systems. Al-
though the deployment of IISs will
make it easier to identify patients who
are behind on their immunizations, the
provision of vaccinations during sick
visits or emergency department visits
may not be desirable in all situations
because of the possible impact on pa-
tient compliance with recommenda-
tions for well-child care.26

RECOMMENDATIONS

Recommendations below are based on
evidence reviewed by the CDC Task
Force on Community Preventive Servic-
es24 and in the NVAC “Standards for
Child and Adolescent Immunization
Practices” report5 and are updated to
include newer recommendations for
the use of IISs and to emphasize the
importance of the pediatric medical
home as the optimal location for the
delivery of pediatric immunization ser-
vices. Additional recommendations be-
yond those addressed directly in ei-
ther of these previous publications
acknowledge the extensive financial
and administrative barriers that pri-
vate pediatricians and pediatric clinics

face in purchasing and delivering an
adequate supply of vaccines to their
patients and the current use of various
media to influence parental decision-
making by those who oppose a policy
of universal childhood immunizations.
In its most recent report, the NVAC in-
cluded a set of 24 recommendations
that address financial barriers that
continue to undermine efforts to reach
the goal of universal immunization cov-
erage for children in whom vaccina-
tions are not contraindicated.18 Where
appropriate, those recommendations
have been incorporated into this policy
statement.

1. Collectively, pediatricians and
child health care professionals
should join with the AAP and
its chapters in the following
activities.

● Advocate for all children to re-
ceive comprehensive health care,
including childhood immuniza-
tions, in amedical home27 and im-
prove access for children who
are most likely to experience bar-
riers to comprehensive care in a
medical home, including mem-
bers of racial and ethnic minori-
ties, poor or uninsured children,
children who live in inner-city or
rural areas, and children with
chronic medical conditions. Pedi-
atricians can further assist by
collaborating with local public
and private child health services
to identify children without ac-
cess to a medical home and pro-
viding assistance in referring
them to an appropriate medical
home. The medical home should
maintain the children’s health
records, including immunization
records; furthermore, the pediat-
ric medical home requires a level
of payment at least as great as
that for the adult medical home.

● Assist in the identification of
other venues in which vaccina-

TABLE 1 Quality of Evidence Available to Support Potential Strategies for Increasing Immunization
Coverage24

Evidence Sufficient to Strongly Recommend or to
Recommend

Insufficient Evidence to Evaluate or
to Recommend

Client reminder/recall systems Community education
Requirements for child care, school, and college enrollment Patient incentives
Multicomponent patient education Patient-held medical records
Reducing out-of-pocket costs Using schools and child care centers

as vaccination sites
Increasing vaccination settings closer to patients’ homes Provider education
Expanding clinic hours Using standing orders
Using emergency departments and subspecialty clinics
Using WIC sites
Offering drop-in vaccination services
Home-visiting services
Use of electronic records
Office-based quality-improvement activities
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tions can be delivered if a signifi-
cant number of children in a com-
munity do not have convenient
access to a medical home or if
existing medical homes are not
able to meet the demand. If suffi-
cient pediatric medical homes
are not available, additional ven-
ues could include public health
department clinics, WIC program
offices, child care centers,
school-based health clinics, and,
in those states that allow it, phar-
macies. Elimination of the finan-
cial barriers to immunization
delivery, as described in this
statement, would reduce the
need to consider such alternative
venues.

● Advocate for reform in the distri-
bution and payment systems that
apply to the procurement, stor-
age, and administration of immu-
nizations and that often act as a
barrier to physicians who wish to
provide immunizations in their
private offices and in their clinics.
It is important that private- and
public-sector payers provide pay-
ments to practitioners and clin-
ics for immunization services suf-
ficient not only to cover the direct
and indirect costs of these ser-
vices but also to provide a finan-
cial incentive for ongoing partici-
pation in this vital service to the
community. Using “The Business
Case for Vaccine Pricing” (avail-
able from Practice Management
Online [PMO] at http://practice.
aap.org/content.aspx?aid�1808),
physicians and other child health
providers can better understand
and advocate for adequate pay-
ment for immunization services,
including the direct costs of vac-
cine procurement, storage, and
administration aswell as the cost
of related materials and the pro-
fessional time involved in provid-

ing counseling to concerned par-
ents. These payments must also
be sufficient to cover the added
indirect opportunity costs of
stocking and purchasing expen-
sive vaccines, as well as the
predictable costs of wastage, re-
frigeration, and space. A vaccine-
cost calculator is now available
on the PMO Web site (http://
practice.aap.org/vaccinecalculator.
aspx). Private physicians should
also be encouraged to partici-
pate in vaccine-purchasing pools.

● Advocate for a public-private
partnership in the manufacture
and distribution of vaccines so
that purchasers of vaccines (eg,
physicians, the VFC program)
know what their acquisition
costs will be and what to expect
in payment for these services be-
fore exposing themselves to po-
tential financial losses because
of changes in pricing and third-
party payment. These efforts
would also include advocating for
immediate recognition of and
payment for newly recommended
vaccines, adjustments in pay-
ments when prices increase on
existing vaccines, and payment of
administrative fees per compo-
nent, not per injection, so as not
to discourage the use of combi-
nation vaccines. When new vac-
cines are introduced or when
price increases are announced,
manufacturers should offer rea-
sonable terms for payment to
facilitate their introduction,
thereby allowing physicians to
purchase and receive payment
for vaccines without experienc-
ing excessive financial burden.

● Advocate for the removal of eco-
nomic and administrative barri-
ers for physicians who wish to
participate in the VFC program
and other state vaccination pro-

grams. Public health department
clinics and private physician of-
fices should be included as ven-
ues for underinsured VFC-eligible
children to receive immuniza-
tions, rather than limiting access
for these children to federally
qualified health centers and ru-
ral health clinics.

● Advocate for the removal of eco-
nomic barriers to immunizations
for parents by minimizing their
out-of-pocket expenses for immu-
nizations. Public and private pay-
ers should provide first-dollar
coverage for all recommended
vaccines (ie, without copays or
deductibles). Use of a uniform
acquisition-price standard as the
basis for acquisition cost for all
vaccine products should be advo-
cated. Such a basis could be the
CDC Private Sector Price List, as
postedonitsWebsite(www.cdc.gov/
vaccines/programs/vfc/cdc-vac-
price-list.htm). Funding is also
encouraged to support studies
that periodically estimate the ac-
tual financial burdens, both di-
rect and indirect, of administer-
ing vaccines, and that third-party
payers should be expected to
honor and pay for these costs.

● Advocate with vaccine manufac-
turers and state and federal gov-
ernments to maintain an ade-
quate supply of all childhood
vaccines at all times and to pro-
vide adequate notice, quick plan-
ning, and equitable distribution
to all entities that administer im-
munizations to deal with short-
ages as they arise.

● Advocate for studies that en-
sure that the safest and most
effective vaccines and combina-
tion products are available to
children.

● Work with other physician orga-
nizations and their representa-
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tives to advocate with state and
federal governments, private
payers, and employers who pur-
chase health care to ensure that
timely access to all immuniza-
tions recommended by the CDC,
the AAP, and the American Acad-
emy of Family Physicians for all
children remains a high public
policy priority.

● Advocate for interoperability
of IISs and electronic health
records that accommodate bidi-
rectional flow of information to
facilitate pediatrician participa-
tion in these systems. IISs should
also provide support for auto-
mated identification of vaccine
products (eg, bar codes or radio-
frequency tags) and include inte-
grated, up-to-date VISs.

● Advocate for payment by com-
mercial and government payers
for the entry of patient immuniza-
tion information into county and
state IISs or for the interfaces
necessary to allow transfer of
these data from electronic health
records to these IISs to support
pediatric care provider participa-
tion in these systems. Likewise,
schools must have adequate
funding to cover the costs that
arise from their mandate to ver-
ify immunization coverage for
their students.

● Support ongoing education and
quality-improvement programs
for pediatricians and other child
health care professionals about
important vaccine-related is-
sues, including the dissemination
of peer-reviewed evidence for
more effective immunization
delivery. Educational programs
should be offered to help physi-
cians incorporate optimal busi-
ness practices in their office
or clinic setting to maximize
their opportunities to offer

immunizations to all children
for whom vaccines are not
contraindicated.

● Vigorously mount a public rela-
tions campaign to better inform
the public and counter the influ-
ence of misinformation spread
by celebrities and others who
participate in the antivaccination
movement to minimize the
negative impact of this false
information on the health of
children. The public must be
educated with regard to the
risks associated with vaccine-
preventable diseases and the im-
pact of immunizations on their
prevalence by using culturally ef-
fective materials in English and
other languages.

2. Individually, pediatricians and
other child health professionals are
encouraged to do the following to
increase the immunization cover-
age of those under their care.

● Expand opportunities to immu-
nize in the setting of a medical
home by extending office hours
when possible, making vaccina-
tions available during visits for
minor illnesses (if appropriate),
and maintaining accurate and
up-to-date records of immuniza-
tions received by each patient.
Participation in IISs, including
those that cross political bound-
aries, is also recommended.

● Implement reminder/recall sys-
tems based on office charts
or electronic information sys-
tems and minimize out-of-
pocket costs to patients being
immunized.

● Undertake office- and clinic-
based assessment and improve-
ment activities necessary to
maximize their practices’ effec-
tiveness in immunizing children.
Offices and clinics should main-

tain up-to-date protocols that are
accessible wherever immuniza-
tions are delivered and ensure
that medically accepted contrain-
dications to immunizations are
accurately identified. This goal
can be supported by using an IIS
that is easily updated with new
vaccine information and changes
in protocols for existing vaccines.

● Ensure that all those who admin-
ister immunizations are fully
immunized (unless contraindi-
cated), are knowledgeable about
immunizations, and participate in
continuing education activities
regarding immunizations, includ-
ing their proper administration,
storage, and handling.

● Always provide and document the
most current VIS to educate par-
ents about vaccine risks and ben-
efits of immunizations, in accor-
dance with the Vaccine Injury
Compensation Program and CDC
recommendations (available on
the AAP Web site at www.aap.
org). Physicians are encouraged
to discuss the benefits and risks
of immunizations with parents
who refuse or delay age-
appropriate vaccinations and to
document ongoing discussion
and refusal by using a form such
as the AAP “Refusal to Vaccinate”
template (http://practice.aap.org/
popup.aspx?aID�2685&language).
Although the AAP strongly dis-
courages pediatricians from dis-
charging patients from their
practices solely as a result of vac-
cine refusal, pediatricians may
encourage a family to find an-
other physician or practice if
there is a substantial level of dis-
trust, differences in philosophy of
care, or persistent poor quality of
communication.28

● Provide their patients with the
addresses (URLs) of reliable and
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accurate immunization and
vaccine-information Web sites
that discuss immunization issues
(eg, www.aap.org/healthtopics/
immunizations.cfm, www.immunize.
org, www.cdc.gov/vaccines, www.
vaccinateyourbaby.org).

● Report all adverse events related
to vaccines by using the Vaccine
Adverse Event Reporting System
(see http://vaers.hhs.gov/index
for forms and instructions), as di-
rected by the National Childhood
Vaccine Injury Act.29

● Support and implement the
standards for child and adoles-
cent immunization practices as

endorsed by the AAP and the
NVAC.5
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Indications for Management and Referral of Patients Involved in Substance Abuse
(RE9947)

AMERICAN ACADEMY OF PEDIATRICS

Committee on Substance Abuse

ABSTRACT. This statement addresses the challenge of evaluating and managing the various stages of substance use by children and adolescents
in the context of pediatric practice. Approaches are suggested that would assist the pediatrician in differentiating highly prevalent experimental
and occasional use from more severe use with adverse consequences that affect emotional, behavioral, educational, or physical health. Comorbid
psychiatric conditions are common and should be evaluated and treated simultaneously by child and adolescent mental health specialists.
Guidelines for referral based on severity of involvement using established patient treatment-matching criteria are outlined. Pediatricians need to
become familiar with treatment professionals and facilities in their communities and to ensure that treatment for adolescent patients is
appropriate based on their developmental, psychosocial, medical, and mental health needs. The family should be encouraged to participate
actively in the treatment process.

ABBREVIATIONS. DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; DSM-PC, Diagnostic and Statistical Manual for
Primary Care Child and Adolescent Version.

The stages of substance use leading to abuse and dependency were defined more than a decade ago (Table 1).1 Since then, the American Academy of
Pediatrics has published a number of related policy statements and has defined the role of the pediatrician in the management of substance abuse by
children and adolescents.2 One challenge that remains for the practitioner, however, is to determine the severity of the young person's drug involvement
and then make a decision about continued office follow-up or referral for evaluation and possible treatment. If specialized treatment is needed, the
practitioner should determine the most appropriate referral for that patient.

The early stages of substance abuse are often the most difficult to evaluate. Although experimentation with mood-altering chemicals, including nicotine, is
common, it is important that the experimentation not be condoned or trivialized by adults. The first and only use of even the so-called gateway drugs
(alcohol, marijuana, and inhalants) may result in tragic consequences as a result of unintentional injuries or even death. Often the early user is naive about
the effects of a substance, is uninitiated in its use, and has no tolerance for the effects of the drug.

For the young person who is experimenting with drugs (stage 2), the pediatrician can have an important role in the educational process for the patient and
the family. If there have been no adverse consequences, brief counseling and in-office follow-up may be all that are needed. For the young person who has
begun to experience adverse consequences of substance abuse, such as injuries associated with acute intoxication, trouble with the law, truancy, decline in
school performance, or deterioration in physical or mental health, intervention is indicated.

Although confidentiality is the cornerstone of establishing a relationship with older children and adolescents, sometimes the behaviors of a young person
are dangerous enough to justify and require a discussion with the parents. Depending on the circumstances, maintenance of confidentiality with the
adolescent and the family may not be possible. A level of substance abuse associated with injuries, legal entanglements, failure in school, or deterioration
of physical or mental health requires that family members be made aware of the dangers so that they can become involved in the therapeutic process.

At follow-up office visits, the pediatrician has the opportunity to assess continued use or abuse. Families should be advised to set firm rules about their
children's involvement with tobacco, alcohol, and other drugs, and the consequences for use should be defined so that all persons understand the
expectations. Behavior by parents, teachers, other adults, and health care professionals that enables tobacco, alcohol, and other drug use (such as tolerating
an adolescent's erratic behavior, decline in school performance, or association with known substance users) must be recognized and avoided. The
pediatrician can become part of the chain of adults emphasizing the non-use message by providing clear and consistent information to parents and their
children while maintaining a trusting and caring relationship. A nonjudgmental approach that emphasizes health risk is paramount.

Some adolescents are able to discontinue the use of alcohol and other drugs by making a personal commitment with little formal treatment and with the aid
of self-help groups or family support only. Developmentally, most teenagers will stop abusing alcohol or other drugs by early adulthood. The goal should
be not only to recommend treatment, but also to identify the consequences of a lifestyle of alcohol and other drug abuse and motivate the patient to seek the
help needed to initiate and maintain recovery. This can be most difficult with the adolescent patient, and literature is emerging on the role of motivational
interviewing to encourage change in the patient who is dependent on nicotine or other psychoactive drugs.3,4 Physicians can enhance the motivational
process in their patients by expressing their concerns and encouraging an evaluation or formal assessment. Successful recovery usually begins when the
patient stops denying that substance abuse is the cause of the life consequences experienced. Active participation by the pediatrician can assist in breaking
down the denial and facilitate entry into the recovery process.

The decision to refer more heavily involved children and adolescents (stages 3-5) is straightforward if their symptoms and signs are recognized as being
caused by substance abuse or dependence. Deciding where to refer the identified adolescent in need of treatment often is more complicated. For admission,
most treatment programs require a diagnosis of abuse or dependence based on the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition5



(DSM-IV), (Tables 2 and 3). Some treatment programs or communities have education and prevention services available for those identified early.
Although most primary care practitioners do not have a working knowledge of DSM-IV diagnoses, an understanding of "substance abuse" and "substance
dependence" criteria can help decide who needs referral and where the person should be referred.5 The Diagnostic and Statistical Manual for Primary Care
(DSM-PC) Child and Adolescent Version, published by the American Academy of Pediatrics in 1996, also classifies substance use/abuse by adolescents.6
Any adolescent meeting the DSM-IV criteria for abuse or dependence should be assessed by a professional experienced in adolescent chemical dependency.
If the patient or family is unwilling to pursue evaluation in this phase of the drug use continuum, it may be a challenge to avoid an adversarial relationship
as the pediatrician makes referral recommendations that clearly are indicated but not accepted by the patient or family. Although resistance and denial are
intrinsic to the disease and are expected at this stage, it is important to make the best recommendation for the teenager and family while remaining
available and supportive.

DUAL DIAGNOSIS

Adolescents who manifest psychiatric diagnoses in addition to substance abuse raise additional diagnostic concerns. 7-10 Other psychiatric disorders,
especially major depressive disorders and conduct disorder, have been demonstrated in adolescents who use tobacco, alcohol, and other drugs.11 Although
a high prevalence of comorbidity has been reported in adolescent substance abusers receiving inpatient treatment,12-16 the number of adolescents who
exhibit psychiatric symptoms because of the substance abuse disorder and the number who have a primary or coexisting psychiatric diagnosis is unclear.
Miller and Fine17 believe that methodological considerations, including the length of abstinence required before the diagnosis is made, the population
sampled, and the perspective of the examiner, affect prevalence rates for psychiatric disorders in substance abusers and account for the variability. They see
the prevalence rates for psychiatric disorders as being artificially elevated by the tendency to establish a diagnosis before some of the psychiatric
symptomatology secondary to the substance use abates. Ideally, the patient in a stable condition should be observed for a minimum of 1 month after
discontinuing drug use and before diagnosing a comorbid disorder or initiating treatment with a psychopharmacologic agent. In this era of very brief (or
no) hospitalization, it may make sense to diagnose and prescribe medication sooner, especially if the disorder predates the substance use or if there is a
family history of psychiatric disorder.

Awareness of the prevalence and manifestations of psychiatric diagnoses is essential for the quality treatment of adolescent substance abusers, and the
clinician needs to know what kind of comorbid conditions are commonly seen. Large-scale population studies have not been conducted on children and
adolescents, but the National Institute of Mental Health's Epidemiologic Catchment Area Study18 attempted to estimate the true prevalence rates of alcohol
abuse, other drug abuse disorders, and mental disorders in a community and institutional sample of more than 20 000 adults standardized to the US census.
Of persons with alcohol disorders, 37% had another mental disorder, with the highest prevalence for affective, anxiety, and antisocial personality disorders.
More than 50% of those with drug disorders other than alcohol use disorders had a comorbid mental disorder: 28% had anxiety disorders, 26% had
affective disorders, 18% had antisocial personality disorder, and 7% had schizophrenia. The study18 verified the widely held impression that comorbidity
rates are much higher for patients in treatment and institutional settings than in the general population.

The diagnostic categories most likely to be encountered in the pediatrician's office are affective, anxiety, and disruptive behavior disorders. Pediatricians
will best serve these patients if they:

Conduct a complete evaluation of each patient that includes a comprehensive psychosocial history and physical examination, as well as a mental
status examination and an inquiry into other psychiatric symptomatology by using information obtained from collateral sources, such as parents or
teachers;

1.  

Have a high index of suspicion for psychiatric comorbidity in adolescents whose conditions do not respond to treatment or who are presenting
problems in treatment;

2.  

Individualize treatment to accommodate other psychiatric diagnoses; and3.  
Have a working relationship with and know when to consult a mental health specialist. The close integration of mental health care and primary
care are important; managed care arrangements that separate mental health and addiction services from primary care make this coordination more
difficult.

4.  

WHERE TO REFER PATIENTS

In addiction medicine, the concept of "patient-treatment matching" has become increasingly important in determining the appropriate level of care for the
patient with a diagnosis of substance abuse or dependence.19 Matching is based on a comprehensive biopsychosocial assessment of the patient and
considers the history of current and past drug use, previous treatment, health consequences, comorbid psychiatric conditions, family and social issues,
vocational-educational effects, experience with the justice system, motivation for treatment, and support systems available.

Managed care dictates treatment options in chemical dependency and mental health as rigorously as for medical and surgical treatments, and the primary
care physician is routinely required to approve referrals for substance abuse and mental health treatment. Firm guidelines are being established that
determine the level of care and length of treatment, and inpatient treatment is no longer the norm for the initial referral. More commonly, the patient must
be unsuccessful at outpatient treatment before being recommended for inpatient treatment. The presence of a comorbid psychiatric condition may
necessitate an earlier inpatient admission.

The American Society of Addiction Medicine has published Patient Placement Criteria that define levels of adult and adolescent treatment.20 Adolescent
levels include early intervention, outpatient treatment, and medically monitored or managed inpatient care. Placement is based on 6 dimensions that include
acute intoxication/withdrawal potential, previous medical conditions and complications, emotional/behavioral conditions and complications, treatment
acceptance/resistance, relapse/continued use potential, and recovery environment (Table 4). The publication also includes parameters for continued stay
and discharge from the various levels of treatment.

A more comprehensive and detailed description of the continuum of adolescent treatment options based on multiple client assessment criteria has been
published by the Center for Substance Abuse Treatment.21 The treatment levels include more intensive outpatient options, as well as long-term residential
psychosocial care (therapeutic communities), half-way houses, and group home living arrangements for seriously involved adolescents.

Successful addiction treatment usually involves more than one level of care during a long recovery process. The treatment may involve outpatient or
inpatient care in the beginning with continued care at a level appropriate for the patientôs recovery process. Most chemically dependent patients in
treatment consider themselves "recovering" rather than "recovered" and are involved in sequential treatment levels that usually include a formal structured
program, attendance at 12-step self-help groups (eg, Alcoholics Anonymous, Narcotics Anonymous), and continued self-recovery work. Relapse is an



expected part of recovery and can be viewed as a learning opportunity that is important to the process rather than a failure. If relapse occurs, pediatricians
once again can have an important supportive role or initiate further referral if additional formal treatment is required. By collaborating with a counselor or
addiction specialist, as well as the insurance company, the school, and the family, the pediatrician can make a meaningful contribution to the recovery
process.

CRITERIA FOR THE SELECTION OF A SUBSTANCE ABUSE TREATMENT PROGRAM

Appropriate substance abuse treatment facilities for children and adolescents must have staff with adequate experience in dealing with these age groups.
The following criteria may be useful in evaluating an inpatient or outpatient adolescent substance abuse treatment program.

The program views drug and alcohol abuse as a primary disease rather than a symptom.1.  
The program includes a comprehensive evaluation of the patient and appropriately manages or refers for treatment any associated medical,
emotional, or behavioral problems identified in the initial assessment.

2.  

The program adheres to an abstinence philosophy. Any use is abuse. Drug use is a chronic disease, and a drug-free environment is essential.
Tobacco use ideally should be prohibited, or nicotine cessation treatment should at least be part of the overall treatment plan.

3.  

There is a low ratio of patients to staff. Treatment professionals should be knowledgeable in the treatment of chemical dependency and adolescent
behavior and development.

4.  

Professionally led support groups and self-help groups are integral parts of the program.5.  
Adolescent groups are separate from the adult groups if both are treated at the same facility.6.  
The entire family is involved in treatment. The program relates to parents and patients with compassion and concern with the goal of reunification
of the family whenever possible.

7.  

Follow-up and continuing care are integral parts of the program.8.  
As progress is made in the program, patients have an opportunity to continue academic and vocational education and are assisted in restructuring
family, school, and social life.

9.  

The program administration discusses costs and financial arrangements for inpatient and outpatient care and facilitates communication with
managed care organizations.

10.  

The program is as close to home as possible to facilitate family involvement, even though separation of the adolescent from the family may be
indicated initially.

11.  

RECOMMENDATIONS FOR PEDIATRICIANS
Pediatricians need to become familiar with the patterns of adolescent nicotine, alcohol, and drug use and the stages of substance abuse.
Knowledge of the DSM-IV and DSM-PC criteria for diagnosis is useful for differentiating experimental use from problem use.

1.  

A thorough psychosocial and medical assessment of the patient is essential before making a referral for evaluation or treatment. Familiarity with
the levels of treatment available and the multidimensional assessment criteria used to determine the intensity of services required can assist the
pediatrician to make an appropriate referral.

2.  

Substance abuse is a potentially fatal disease. Use to the point at which school, activities, home, or work is affected represents symptomatic
substance abuse and usually warrants parental involvement and a comprehensive interview and assessment.

3.  

Awareness of the high prevalence of psychiatric disorders among adolescents who abuse or are dependent on psychoactive substances will affect
the decision as to where to refer the adolescent. If the pediatrician suspects a comorbid psychiatric diagnosis and needs assistance in determining
appropriate treatment, psychiatric consultation should be obtained.

4.  

As advocates for adolescents and families requiring substance abuse treatment, pediatricians have the opportunity and obligation to become
familiar with professionals and programs in their communities that provide education, prevention, and treatment services, including smoking
cessation. A close working relationship facilitates referrals and communication.

5.  

Pediatricians also can advocate with local managed care organizations to provide quality mental health and substance abuse services that are
appropriate for specific ages and developmental stages and that are integrated with primary care. Knowledge of the criteria for selecting an
adolescent treatment program and the American Society of Addiction Medicine Patient Placement Criteria form the basis for these advocacy
efforts.

6.  

Pediatricians must be familiar with state and federal regulations governing confidential exchange of information about substance abuse treatment.
These are available from the state alcohol and substance abuse treatment regulatory agencies.

7.  
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TABLE 1
Stages of Adolescent Substance Abuse*
 

Stage Description
1 Potential for abuse
     Decreased impulse control
     Need for immediate gratification
     Availability of tobacco, drugs, alcohol, inhalants
     Need for peer acceptance
2 Experimentation: learning the euphoria
     Use of inhalants, tobacco, marijuana, and alcohol with friends
     Few, if any, consequences
     May increase to regular weekend use



     Little change in behavior
3 Regular use: seeking the euphoria
     Use of other drugs, eg, stimulants, lysergic acid diethylamide (LSD), sedatives
     Behavioral changes and some consequences
     Increased frequency of use; use alone
     Buying or stealing drugs
4 Regular use: preoccupation with the "high"
     Daily use of drugs
     Loss of control
     Multiple consequences and risk-taking
     Estrangement from family and "straight" friends
5 Burnout: use of drugs to feel normal
     Use of multiple substances; cross-addiction
     Guilt, withdrawal, shame, remorse, depression
     Physical and mental deterioration
     Increased risk-taking, self-destructive behavior, or suicidal behavior 

* Adapted from Comerci.1(pp58-59)

TABLE 2
DSM-IV* Criteria for Substance Abuse5
 

1.  A maladaptive pattern of substance use leading to clinically significant impairment or distress, as manifested by 1 (or more) of the following,
occurring within a 12-month period:
  a.  recurrent substance use resulting in a failure to fulfill major role obligations at work, school, or home (eg, repeated absences or poor work
performance related to substance use; substance-related absences, suspensions, or expulsions from school; neglect of children or household)
  b.  recurrent substance use in situations in which it is physically hazardous (eg, driving an automobile or operating a machine when impaired by
substance use)
  c.  recurrent substance-related legal problems (eg, arrests for substance-related disorderly conduct)
  d.  continued substance use despite having persistent or recurrent social or interpersonal problems caused or exacerbated by the effects of the substance
(eg, arguments with spouse about consequences of intoxication, physical fights)
2.  The symptoms have never met the criteria for substance dependence for this class of substance.

* DSM-IV indicates Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition.5(pp182-183)

TABLE 3
DSM-IV* Criteria for Substance Dependence5(p181)
 

A maladaptive pattern of substance use, leading to clinically significant impairment or distress, as manifested by 3 (or more) of the following, occurring
at any time in the same 12-month period:
1.  tolerance, as defined by either of the following:
  a.  a need for markedly increased amounts of the substance to achieve intoxication or desired effect
  b.  markedly diminished effect with continued use of the same amount of the substance
2.  withdrawal, as manifested by either of the following:
  a.  the characteristic withdrawal syndrome for the substance
  b.  the same (or a closely related) substance is taken to relieve or avoid withdrawal symptoms
3.  the substance is often taken in larger amounts or over a longer period than was intended
4.  there is a persistent desire or unsuccessful efforts to cut down or control substance use
5.  a great deal of time is spent in activities necessary to obtain the substance (eg, visiting multiple doctors or driving long distances), use the substance
(eg, chain-smoking), or recover from its effects
6.  important social, occupational, or recreational activities are given up or reduced because of substance use
7.  the substance use is continued despite knowledge of having a persistent or recurrent physical or psychological problem that is likely to have been
caused or exacerbated by the substance (eg, current cocaine use despite recognition of cocaine-induced depression or continued drinking despite
recognition that an ulcer was made worse by alcohol consumption)

* DSM-IV indicates Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition.5(p181)

TABLE 4
Adolescent Criteria: Crosswalk of Levels 0.5 Through IV*
 



Criteria Dimensions Levels of Service
 Level 0.5  

Early Intervention
Level I

Outpatient
Treatment

Level II
Intensive Outpatient

Treatment

Level III
Medically Monitored
Intensive Inpatient

Treatment

Level IV
Medically Managed
Intensive Inpatient

Treatment
Dimension I: acute intoxication
and/or withdrawal potential

No withdrawal risk No withdrawal risk Manifests no overt
symptoms of
withdrawal risk

Risk of withdrawal
syndrome is present but
manageable in Level

III

Severe withdrawal
risk

Dimension 2: biomedical
conditions and complications

None or very stable None or very stable None or, if present,
does not distract from
addiction treatment;

manageable at Level II

Require Medical
monitoring but not
intensive treatment

Requires 24-hour
medical and nursing

care

Dimension 3: emotional/behavioral None or very stable None or manageable
in an outpatient
structured
environment

Mild severity, with the
potential to distract
from recovery efforts

Moderate severity;
requires a 24-hour
structured setting

Severe problems
require 24-hour
psychiatric care,
with concomitant
addiction treatment

Dimension 4: treatment
acceptance/resistance

Willing to understand
how current use may
affect personal goals

Willing to cooperate
but needs

motivating and
monitoring
strategies

Resistance high enough
to require structured
program but not so
high as to render

outpatient treatment
ineffective

Resistance high despite
negative consequences;

needs intensive
motivating strategies in
a 24-hour structured

setting

Problems in this
dimension do not
qualify patient for
level IV treatment

Dimension 5: relapse/continued
use potential

Needs understanding
of, or skills to change,
current use patterns

Able to maintain
abstinence and

recovery goals with
minimal support

Intensification of
addiction symptoms;
high likelihood of

relapse without close
monitoring and support

Unable to control use
despite active

participation in less
intensive care; needs
24-hour structure

Problems in this
dimension do not
qualify patient for
level IV treatment

Dimension 6: recovery
environment

Social support system
or significant others
increase risk of

personal conflict about
alcohol/other drug use

Supportive recovery
environment and/or
patient has skills to

cope

Environment
unsupportive but, with
structure or support,
patient can cope

Environment
dangerous for recovery,
necessitating removal
from the environment;
logistical impediments
to outpatient treatment

Problems in this
dimension do not
qualify patient for
level IV treatment 

* This overview of the adolescent admission criteria is an approximate summary to illustrate the principal concepts and structure of the criteria.
From the American Society of Addiction Medicine.20(p131)

----------------

The recommendations in this statement do not indicate an exclusive course of treatment or serve as a standard of medical care. Variations, taking into account individual
circumstances, may be appropriate.

Copyright É 2000 by the American Academy of Pediatrics. No part of this statement may be reproduced in any form or by any means without prior written permission from
the American Academy of Pediatrics except for one copy for personal use.
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Infant Methemoglobinemia: The Role of Dietary Nitrate in
Food and Water

ABSTRACT. Infants for whom formula may be pre-
pared with well water remain a high-risk group for ni-
trate poisoning. This clinical report reinforces the need
for testing of well water for nitrate content. There seems
to be little or no risk of nitrate poisoning from commer-
cially prepared infant foods in the United States. How-
ever, reports of nitrate poisoning from home-prepared
vegetable foods for infants continue to occur. Breastfeed-
ing infants are not at risk of methemoglobinemia even
when mothers ingest water with very high concentra-
tions of nitrate nitrogen (100 ppm). Pediatrics 2005;116:
784–786; methemoglobinemia.

INTRODUCTION

Nitrate poisoning resulting in methemoglobin-
emia continues to be a problem in infants in
the United States. Most reported cases have

been ascribed to the use of contaminated well water
for preparation of infant formula.1–3 Fifteen million
families in the United States obtain their drinking
water from unregulated wells.4 In a survey of 5500
private water supplies from 9 Midwestern states,
13% of the wells were found to have nitrate concen-
trations �10 mg/L or 10 ppm nitrate nitrogen,5 the
federal maximum contaminant level.6 It is estimated
that 2 million families drink water from private wells
that fail to meet the federal drinking-water standard
for nitrate, and 40 000 infants younger than 6 months
live in homes that have nitrate-contaminated water
supplies.4 In urban areas, municipal wastewater-
treatment discharges (a source of nutrients) on sur-
rounding farmland aggravate the problem.7

There have been occasional cases of nitrate poison-
ing in infants from ingestion of plant nitrates,8–13

only one of which was reported from the United
States.9 Nitrates are natural constituents of plant ma-
terial, and the effect of commercial nitrate-containing
fertilizers on the nitrate content of vegetables is in-
consistent.14 Because the intake of naturally occur-
ring nitrates from foods such as green beans, carrots,

squash, spinach, and beets can be as high as or
higher than that from well water, these foods should
be avoided before 3 months of age, although there is
no nutritional indication to add complementary
foods to the diet of the healthy term infant before 4 to
6 months of age.14,15 Some commercially prepared
infant food vegetables are voluntarily monitored for
nitrate content by private industry, including spin-
ach, squash, and carrots. A target concentration of
nitrate nitrogen for food of �100 ppm is desirable for
infants. Because this concentration is frequently ex-
ceeded in spinach, this product is often labeled not to
be used in infants younger than 3 months.

For breastfed infants, there is no evidence of an
increased risk of methemoglobinemia from maternal
ingestion of water with nitrate nitrogen concentra-
tions as high as 100 ppm, because these mothers do
not produce milk with high nitrate concentrations.16

Furthermore, the predominant organism in the gas-
trointestinal tract (Lactobacillus species) of the breast-
fed infant does not reduce nitrate to nitrite (see fol-
lowing section).14

PATHOPHYSIOLOGY
The potential hazard of nitrate in either food or

water is from its conversion to methemoglobin-pro-
ducing nitrites before and/or after ingestion. The
nitrite ion oxidizes ferrous iron in hemoglobin to the
ferric state. The resulting compound, methemoglo-
bin, is incapable of binding molecular oxygen and
produces a leftward shift in the oxygen-dissociation
curve, which results in hypoxemia. Absorbed nitrate
that has not been converted to nitrite can be readily
excreted in the urine without adverse effects.14

There are many factors that influence the incidence
of methemoglobinemia in infancy.14,17 The gastric
pH of infants is higher than that in older children
and adults, with resultant proliferation of intestinal
flora that can reduce the ingested nitrate to nitrite.
Fetal hemoglobin, the predominant form in infants
up to 3 months of age, is oxidized more readily to
methemoglobin by nitrite than is adult hemoglobin.
Red blood cells contain methemoglobin reductases
that convert methemoglobin back to hemoglobin.
Ninety-nine percent of this reduction activity is ac-
counted for by cytochrome-b5 methemoglobin reduc-
tase; the activity of this enzyme is reduced by half in

The guidance in this report does not indicate an exclusive course of treat-
ment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.
The guidance in this report does not indicate an exclusive course of treat-
ment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.
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infants compared with adults.18 Although these fac-
tors explain the higher incidence of methemoglobin-
emia in infants, there are not enough data to identify
a specific level of nitrate intake that is safe for all
infants.

CLINICAL MANIFESTATION
Methemoglobinemia generally manifests with few

clinical signs other than cyanosis. Methemoglobin
represents only 1% of the total hemoglobin of the
healthy adult, although it can be slightly higher in
preterm and term newborn infants.19 Obvious cya-
nosis can occur with methemoglobin concentrations
as low as 3% in infants with low hemoglobin con-
centrations. Symptoms are usually minimal until
methemoglobin concentrations exceed 20%.20 The
mucous membranes of infants with methemoglobin-
emia tend to have brown (rather than blue) discolor-
ation. This discoloration increases with the concen-
tration of methemoglobin, as do the manifestations
of irritability, tachypnea, and altered mental status.20

In the absence of respiratory symptoms, history of
cardiovascular disease, abnormal pulse, or abnormal
pulse oximetry, a diagnosis of methemoglobinemia
should be considered in a child who becomes acutely
cyanotic and fails to respond to oxygen administra-
tion. When significant concentrations of methemo-
globin (�30%) are present, a pulse oximeter is very
misleading and will detect only mild to moderate
oxygen desaturations in the 82% to 86% range.20

TREATMENT AND PREVENTION
Health care professionals who suspect that an in-

fant has methemoglobinemia are advised to consult
with the local poison control center or a toxicologist
to help guide management. An asymptomatic infant
with cyanosis who has a methemoglobin concentra-
tion of �20% usually requires no treatment other
than identifying and eliminating the source of expo-
sure (assuming a normal hematocrit). Anemic chil-
dren will display toxicity at lower methemoglobin
concentrations. More detailed information on diag-
nosis and treatment has been reviewed elsewhere.20

Clinical diagnosis and treatment for methemoglo-
binemia is not sufficient. Preventive strategies are
needed to identify and eliminate the sources of ex-
posure.21 Assessment of potential nitrate exposure
includes questions about the family residence, paren-
tal occupations, drinking water, foods ingested, top-
ical medications, and folk remedies. Prenatal and
newborn care for patients with private wells should
include recommendation for testing well water for
nitrate contamination. Water with high nitrate con-
centrations should not be ingested by the infant or
used for preparation of infant formulas or infant
foods. Use of alternative sources of water should be
advised, including deeper wells, public water sup-
plies, or bottled water free of nitrate. Boiling water
with nitrate nitrogen concentrations of �10 ppm for
1 minute generally is sufficient to kill microorgan-
isms without over concentrating nitrate.21

Effective in-home systems for nitrate removal in-
clude ion-exchange resins and reverse osmosis; how-
ever, these systems can be expensive. Ordinary water

softeners used in the home do not remove nitrates.22

Water testing for nitrate can be obtained from any
reference or public health laboratory using labora-
tory methods approved by the US Environmental
Protection Agency. Most state health departments
have listings of these certified laboratories.

There is limited information on the nitrate content
of commercial infant foods, although the highest
concentrations (�100 ppm of nitrate nitrogen) are
found in beets, carrots, spinach, squash, and green
beans.14,15 Preventive strategy would be not to intro-
duce home preparations of these vegetables to in-
fants before 3 months of age, although there is no
nutritional indication to add complementary foods
to the diet of the healthy term infant before 4 to 6
months of age.23 Infants fed commercially prepared
infant foods after 3 months of age generally are not at
risk of nitrate poisoning, although the containers
should be refrigerated after first use and discarded
within 24 hours of opening.

SUMMARY

1. The greatest risk of nitrate poisoning (methemo-
globinemia) occurs in infants fed well water con-
taminated with nitrates. All prenatal and well-
infant visits should include questions about the
home water supply. If the source is a private well,
the water should be tested for nitrate. The nitrate
nitrogen concentration of the water should be �10
ppm.

2. Infants fed commercially prepared infant foods
generally are not at risk of nitrate poisoning.
However, home-prepared infant foods from veg-
etables (eg, spinach, beets, green beans, squash,
carrots) should be avoided until infants are 3
months or older, although there is no nutritional
indication to add complementary foods to the diet
of the healthy term infant before 4 to 6 months of
age.

3. Breastfed infants are not at risk of nitrate poison-
ing from mothers who ingest water with high
nitrate content (up to 100 ppm nitrate nitrogen),
because nitrate concentration does not increase
significantly in the milk.
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POLICY STATEMENT

Infection Prevention and Control in
Pediatric Ambulatory Settings
Committee on Infectious Diseases

ABSTRACT
Since the American Academy of Pediatrics published a statement titled “Infection
Control in Physicians’ Offices” (Pediatrics. 2000;105[6]:1361–1369), there have
been significant changes that prompted this updated statement. Infection preven-
tion and control is an integral part of pediatric practice in ambulatory medical
settings as well as in hospitals. Infection prevention and control practices should
begin at the time the ambulatory visit is scheduled. All health care personnel
should be educated regarding the routes of transmission and techniques used to
prevent transmission of infectious agents. Policies for infection prevention and
control should be written, readily available, updated annually, and enforced. The
standard precautions for hospitalized patients from the Centers for Disease Control
and Prevention, with a modification from the American Academy of Pediatrics
exempting the use of gloves for routine diaper changes and wiping a well child’s
nose or tears, are appropriate for most patient encounters. As employers, pedia-
tricians are required by the Occupational Safety and Health Administration to take
precautions to identify and protect employees who are likely to be exposed to
blood or other potentially infectious materials while on the job. Key principles of
standard precautions include hand hygiene (ie, use of alcohol-based hand rub or
hand-washing with soap [plain or antimicrobial] and water) before and after every
patient contact; implementation of respiratory hygiene and cough-etiquette strat-
egies for patients with suspected influenza or infection with another respiratory
tract pathogen to the extent feasible; separation of infected, contagious children
from uninfected children when feasible; safe handling and disposal of needles and
other sharp medical devices and evaluation and implementation of needle-safety
devices; appropriate use of personal protective equipment such as gloves, gowns,
masks, and eye protection; and appropriate sterilization, disinfection, and
antisepsis.

INTRODUCTION
Infection-prevention and -control practices have long been recognized as an
important means of preventing transmission of infectious agents. In the ambula-
tory setting, the goal is to prevent transmission of infectious agents to patients and
visitors, health care personnel, and other employees. Infection prevention and
control should start at the time an ambulatory visit is scheduled and is important
in every patient encounter. In general, the standards for infection prevention and
control are the same in all health care delivery settings, whether inpatient or
outpatient, hospital or freestanding ambulatory facility. Recommendations for
infection-prevention and -control practices in hospitals are well documented and
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updated on a regular basis.1–5 Because most patient en-
counters are with outpatients, the prevention of trans-
mission of infection in ambulatory settings is critical.2,6,7

In addition to the risk of health care–associated infection
during medical evaluation and treatment, the reception
and waiting areas of ambulatory facilities present oppor-
tunities for transmission of infectious agents among pa-
tients and accompanying persons.8 Outbreaks of mea-
sles,9,10 tuberculosis,11 hepatitis B and C,12 airborne
infections,9–11 and other infectious diseases have been
traced to ambulatory visits.6,13 Most disease outbreaks
reported in ambulatory facilities were associated with
nonadherence to recommended infection-prevention
and -control procedures.13

This statement provides practical information that up-
dates the 2000 American Academy of Pediatrics (AAP)
policy statement14 regarding infection-prevention and
-control procedures as applied to ambulatory medical
settings. Major changes include the endorsement of rou-
tine use of alcohol-based hand rub for hand hygiene
and, where feasible, the addition of respiratory hygiene/
cough etiquette to standard precautions to decrease
transmission of influenza and other respiratory tract
pathogens; evaluation and implementation of safer med-
ical devices designed to reduce the risk of needle sticks;
use of 2% chlorhexidine gluconate/70% isopropyl alco-
hol-based solutions for skin antisepsis under certain cir-
cumstances; and immunization of health care personnel
with appropriate vaccines, including influenza vaccine
and a vaccine to protect adults against pertussis. Addi-
tional prevention and control recommendations not
covered in this statement may be necessary for other
ambulatory settings such as dialysis centers, chemother-
apy centers, procedure suites (eg, for endoscopy), emer-
gency centers, and outpatient surgery suites.6

MODES OF TRANSMISSION OF INFECTIOUS AGENTS
To understand infection-prevention and -control issues,
modes of transmission of infectious agents should be
considered.2,6,7,15 Transmission can result via direct con-
tact (direct “contact transmission,” contact with body
substances including blood, urine, stool, and respiratory
tract secretions), when the infectious agent is transferred
directly from an infected person to a susceptible person,
or, more commonly, via indirect contact transmission,
when the infectious agent is transferred through a con-
taminated intermediate object such as a stethoscope, a
countertop, a door handle, or a person’s contaminated
hands. Examples of pathogens transmitted via the con-
tact route include gastrointestinal tract pathogens such
as rotavirus and respiratory tract pathogens such as re-
spiratory syncytial virus. Fomites such as toys and am-
bulatory facility equipment have been implicated in the
transmission of some pathogens. Bloodborne pathogens
can be spread via contaminated needles and other sharp
instruments if recommended procedures to prevent ex-

posure to blood or blood-containing body fluids are not
implemented and followed. Pathogens in respiratory
tract secretions can be transmitted a few feet through the
air via droplets (“droplet transmission”; eg, influenza
virus, Bordetella pertussis, adenovirus, and severe acute
respiratory syndrome [SARS]–related coronavirus) or
become airborne in small-particle aerosols (“airborne
transmission”; eg, rubeola [measles virus], varicella vi-
rus, and Mycobacterium tuberculosis) and be transmitted
over longer distances and remain suspended in the air
for a long period of time. Overall, contaminated hands
are the predominant mode of transmission of infectious
agents, which underscores the importance of appropri-
ate hand hygiene (ie, use of alcohol-based hand rub or
hand-washing with soap and water) before and after
contact with each patient or his or her immediate envi-
ronment.

GUIDELINES FOR PREVENTION OF TRANSMISSION OF
INFECTIOUS AGENTS
As with hospitalized patients, health care personnel
should observe standard precautions1 with every patient
encounter in the ambulatory setting. “Standard precau-
tions” refers to a single set of precautions that should be
followed for all patients regardless of their diagnosis or
presumed infection status and is predicated on the prin-
ciple that every patient may harbor an unrecognized
infectious agent that can be transmitted by blood or body
fluids or via their skin or mucous membranes (Table 1).
Standard precautions are supplemented with transmis-
sion-based precautions2 when additional measures are
needed to reduce the risk of contact, droplet, or airborne
transmission and may include the use of a mask (a
procedure mask or surgical mask), a respirator (a special
mask that requires individual-fit testing and education
for safe and effective usage), gowns, gloves, and/or pro-
tective eyewear such as a face shield or goggles.

Hand Hygiene
Hand hygiene (ie, using an alcohol-based hand rub or
washing with soap and water) is the single most impor-
tant method of preventing transmission of infectious
agents (Table 1).1,2,4,16–18 Use of an alcohol-based hand
rub product in gel, rinse, or foam form is the preferred
method of hand hygiene in most situations, because this
method is convenient, acts rapidly, and is highly effec-
tive in inactivating microbes. Hands are decontaminated
by using an alcohol-based hand rub and applying the
product (using an amount recommended by the manu-
facturer) to the palm of one hand and rubbing the hands
together, covering all surfaces of the hands and fingers,
until the hands are dry.4 Alcohol-based hand rub should
be used (or hands should be washed with soap and
water) before and after each contact with patients; be-
tween dirty and clean procedures on the same patient;
after removing gloves; and before and after performing
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invasive procedures. Repetitive use of alcohol-based
hand rubs can be less drying to skin than repetitive use
of soap and water. Hands should be washed with soap
and water instead of alcohol-based hand rub whenever
they are visibly soiled or contaminated with blood or
other body fluids, if exposure to spores (eg, Clostridium
difficile) is likely to have occurred, before eating, and
after using the toilet. For hand-washing, antimicrobial
soap may be preferable to plain soap, because plain soap
may fail to remove pathogens from the hands, and use of
an antimicrobial soap results in a significantly lower
bacterial count on the skin.4 Routine hand-washing
should consist of the following steps: (1) wet hands with
warm (not hot) water; (2) apply soap (plain or antimi-
crobial) to hands; (3) vigorously rub the hands together
for at least 15 seconds, covering all surfaces of the hands
and fingers; (4) rinse hands with warm water; (5) dry
hands with a disposable towel; and (6) use the towel to
turn off the faucet.4 Disposable towels are preferred for
hand-drying and always should be available and within

easy reach by health care personnel. If used, hand lo-
tions should be available in containers that are replaced
frequently to avoid extrinsic contamination.16 Hand lo-
tions should not be petroleum based, because petroleum
can cause deterioration of latex material and thereby
reduce the effectiveness of latex gloves.

Hand hygiene before performing invasive procedures
should consist of prewashing with soap and water and
thorough drying followed by use of an alcohol-based
surgical scrub with persistent activity or washing with an
antimicrobial soap, such as chlorhexidine or povidone
iodine, for the length of time specified by the manufac-
turer (usually 2 to 6 minutes).4 In addition, fingernails
need to be cleaned with disposable manicure sticks. Em-
ployees who perform direct patient care activities in
practices that include immunocompromised patients at
high risk of infection should keep their fingernails short
and avoid wearing artificial fingernails and extenders,
because these have been shown to harbor microorgan-
isms that are not easily removed by hand hygiene.

Standard Precautions
Standard precautions include performing hand hygiene
before and after every patient contact (Table 1).1 Stan-
dard precautions require that gloves be available for use
by all health care personnel and should be worn when
contact with blood, body fluids, secretions, excretions,
and items contaminated with these fluids is reasonably
anticipated. However, the AAP modified standard pre-
cautions for well-child care by indicating that although
hand hygiene should be performed, gloves do not need
to be worn for routine procedures such as changing a
diaper or wiping the nose or eyes of a well child except
when required as part of contact precautions.14,19,20

Gloves are not required when administering vaccines
unless the health care professional has open hand le-
sions or will come into contact with potentially infec-
tious body fluids.21,22 When gloves are used, hand hy-
giene should be performed after gloves are removed,
because contamination can occur during removal or
from microscopic breaks in the glove.23 A surgical-grade
mask and face shield or protective eyewear, such as
goggles, should be worn if splashing of body fluids is
anticipated. Skin surfaces contaminated with blood or
other body fluids should be washed immediately and
thoroughly with soap and water.

The Centers for Disease Control and Prevention
(CDC) added “respiratory hygiene/cough etiquette” to
standard precautions to prevent transmission of influ-
enza and potentially other pathogens that cause respira-
tory infection in reception areas, common waiting areas,
and examination rooms in ambulatory facilities (Table
2).2,24 Full implementation of this strategy requires edu-
cation of patients and accompanying persons, including
visual alerts on covering the nose and mouth when
coughing or sneezing and coughing and sneezing into

TABLE 1 Standard Precautions, as Recommended by the CDC for
Hospitalized Patients and Modified by the AAP for
Children, Should Be UsedWith All Patients

Hand hygiene
● Hands should be disinfected with an alcohol-based hand rub (or washed

with plain or antimicrobial soap and water) before and after each patient
encounter or an encounter with the patient’s immediate environment.

● Hands and other body surfaces should be washed with soap (antimicrobial
preferred, but plain is acceptable) and water if visibly soiled or
contaminated with blood or other body fluids or if exposure to spores (eg, C
difficile) is likely to have occurred.

● Hands should be disinfected with an alcohol-based hand rub or washed
with soap and water after removal of gloves.

● Barrier precautions to prevent skin and mucous membrane exposure
● Gloves should be worn for contact with blood, all body fluids, secretions

and excretions, mucous membranes, nonintact skin, and items or surfaces
contaminated with body fluids. Gloves need not be used for routine care of
well children, including changing diapers and wiping the nose or eyes of
children, except when required as part of contact precautions.14,19

● Gloves should be worn when performing venipuncture and other vascular-
access procedures.

● Gloves are not routinely required when administering injections, including
immunizations, unless the person administering the injection is likely to
come into contact with body substances or has open lesions on his or her
hands.

● Appropriate masks and protective eyewear or face shields should be used
during procedures that are likely to generate droplets of blood or body
fluids.

● Fluid-impermeable gowns or aprons should be worn during procedures
that are likely to generate splashes of blood or other body fluids.

Respiratory hygiene/cough etiquette: see Table 2 and text2,22

Handling of sharp instruments to minimize risk of injury: see “Prevention of
Exposure to Bloodborne Pathogens by Needles and Other Sharp Instruments”

Resuscitation equipment
● Equipment should be available for use in areas in which the need for

resuscitation is predictable.
● Mouth-to-mouth resuscitation should be avoided.

Source: Garner JS; Hospital Infection Control Practices Advisory Committee. Infect Control Hosp
Epidemiol. 1996;17:53–80.
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the elbow rather than hand, maintaining a separation of
at least 3 feet between symptomatic patients and others
in common waiting areas, availability of materials and
facilities for performing hand hygiene, and the use of
masks by patients with symptoms of influenza or other
respiratory tract infection before being placed in an ex-
amination room. Health care personnel who examine
such patients should observe droplet precautions that
include the use of masks. The effectiveness of these
strategies for reducing transmission of influenza or other
respiratory pathogens in the ambulatory setting has not
been evaluated, but both covering a cough or sneeze and
wearing a mask have been shown to prevent dispersion
of respiratory droplets into the air25 and decrease trans-
mission of Streptococcus pyogenes.26 The use of these mea-
sures evolved from the experience during SARS out-
breaks in which individuals in emergency departments
who were not suspected of having SARS were the source
of continued transmission. Although respiratory hy-
giene/cough etiquette was designed primarily to reduce
transmission of influenza including pandemic influenza
strains, it may also reduce transmission of other agents
that cause respiratory infection. Some features of respi-
ratory hygiene/cough etiquette may be difficult to im-
plement. For example, in many ambulatory settings,
supplying masks for patients with suspected respiratory
tract infection may not be feasible, and ensuring effec-
tive use of these masks in young children may not be
possible. However, implementation of some of the fea-

tures of respiratory hygiene/cough etiquette is likely to
be more effective than no implementation. The individ-
ual ambulatory practice can determine whether to im-
plement respiratory hygiene/cough-etiquette practices
only during periods of increased prevalence of respira-
tory infections in the community or year-round.

Prevention of Exposure to Bloodborne Pathogens by Needles
and Other Sharp Instruments
The following measures should be implemented to min-
imize risk of injuries by needles and other sharp instru-
ments and of transmission of bloodborne pathogens to
health care personnel or other patients:

1. Prepare a written policy for prevention of needle-
stick injuries.

2. Educate personnel.

3. Implement a practice not to recap, bend, or break
needles or remove needles from a syringe by hand.

4. Evaluate safer medical devices designed to reduce
the risk of needle sticks with the input of staff mem-
bers who use needles, and implement use of devices
that are likely to improve safety. Evaluation (with
input from staff members) and implementation of
needle safety devices is a requirement of the Occu-
pational Safety and Health Administration (OSHA)
of the US Department of Labor27 and a number of
states.28

TABLE 2 Respiratory Hygiene/Cough Etiquette to Minimize Transmission of Influenza and Other
Respiratory Tract Pathogens2,24

1. Visual alerts for patients at the entrance to ambulatory facilities instructing patients and accompanying persons to
inform staff of symptoms of a respiratory tract infection when they first register for care and to practice respiratory
hygiene/cough etiquette

2. Components of respiratory hygiene/cough etiquette for patients and accompanying individuals with suspected
respiratory virus infection
● Cover the nose/mouth when coughing or sneezing; cough or sneeze into elbow rather than hand
● Use tissues to contain respiratory tract secretions and dispose of them in the nearest waste receptacle after use
● Perform hand hygiene (ie, use of alcohol-based hand rub, hand-washing with soap and water, or use of an antiseptic

handwash) after having contact with respiratory tract secretions and contaminated objects/materials
● If tolerated and feasible, consider providing a size-appropriate mask for the patient to wear to prevent respiratory

droplet dispersal while in common reception and waiting areasa

3. Components of respiratory hygiene/cough etiquette for staff
● Educate patients and accompanying persons on the need for and components of respiratory hygiene/cough

etiquette
● In reception area, have tissues and no-touch receptacles for used tissue disposal available
● If feasible, provide conveniently located, but out of reach of young children, dispensers of alcohol-based hand rub

with instructions for use (or have a sink available with consistently available soap and disposable towels)
● When space and chair availability permit, cluster chairs for a coughing patient and accompanying persons at least 3

feet away from other patients
● Consider having masks available for distribution to symptomatic patients by staff
● In addition to hand hygiene before and after patient contact, health care personnel should consider wearing a mask

when examining an ambulatory patient with suspected influenzaa

In reception and common waiting areas of ambulatory facilities, implementation of some or all components of respiratory hygiene/cough
etiquette should be considered for patients with suspected influenza or other respiratory tract pathogens. Influenza or another respiratory tract
pathogen is suspected in patients with a new onset of cough or increased respiratory tract secretions, especially in the presence of fever.
a The use of masks and eyewear protection is strongly recommended if human cases of avian influenza or SARS have been diagnosed in the
community.

PEDIATRICS Volume 120, Number 3, September 2007 653



5. Dispose needles into impermeable and puncture-
proof needle-disposal containers that are available in
areas where needles or other disposable sharps are
used. Such containers should not be overfilled and
should be out of reach of young children.

6. Prepare and follow policies consistent with state and
local regulations for removal and incineration or
sterilization.

7. Place reusable sharp instruments in puncture-resis-
tant containers for transport to reprocessing areas.

8. Use a sterile, single-use, disposable needle and sy-
ringe for each injection given.

9. Preferentially use single-dose medication vials when
medications are administered to more than 1 pa-
tient.

10. Develop a bloodborne pathogens exposure-control
plan for management of contaminated–sharp-object
injuries that includes written policies, is readily
available to all staff, and is reviewed regularly. A
workbook is available through the CDC29 for design-
ing, implementing, and evaluating a sharps injury-
prevention program.

Transmission-Based Precautions
A mask is indicated and is adequate for protection of
personnel from respiratory tract pathogens that are
transmitted by respiratory droplets, such as influenza
virus or Bordetella pertussis. However, OSHA guidelines
require use of special particulate respirators (eg, National
Institute for Occupational Safety and Health–approved
N-95 or higher respirators) when caring for patients with
infections such as pulmonary tuberculosis, which is
transmitted via the airborne route in small-particle aero-
sols30; use of these respirators requires medical screen-
ing, individual-fit testing, and education to ensure
proper use. It is important not to confuse the use of a
surgical or procedure mask with the use of a particulate
respirator that may have a similar appearance to some
masks. A need for use of such respirators in pediatric
ambulatory facilities is uncommon, because almost all
children with tuberculosis who are younger than 12
years are not contagious, although an adult with conta-
gious tuberculosis may be in their household and may be
accompanying them for their health care visit.31 Ideally,
anyone suspected of having contagious tuberculosis
should not be permitted in the ambulatory facility, be-
cause they pose a hazard to patients and staff. However,
if an adult or adolescent suspected of having pulmonary
tuberculosis is present in an ambulatory facility, a mask
should be provided to and worn by that individual, and
a referral should be made to a facility that is capable of
appropriately isolating, evaluating, and treating tubercu-
losis.

General Health Considerations of Staff
As employers, pediatricians are required by the OSHA to
institute procedures to protect staff from blood and other
potentially infectious materials, including procedures to
minimize the risk of sharp-instrument–related injuries
and infections and to minimize exposure to tuberculosis
while on the job. The OSHA has published bloodborne
pathogen standards for protection of health care person-
nel from bloodborne agents.32,33 Guidance on compliance
with OSHA regulations, including education of person-
nel, writing a bloodborne pathogen exposure-control
plan, sharp injuries and prevention, tuberculosis expo-
sure, emergency procedures, emergency preparedness,
hazardous chemical safety, and general facility safety,
can be found in the OSHA Safety Program Manual from
the Medical Group Management Association34 and a
technical manual from the OSHA.35

Management of Injuries by Needles and Other Sharp
Instruments and Blood and Body-Fluid Contact
A written bloodborne pathogens exposure-control plan
that includes written policies for management of con-
taminated–sharp-object injuries should be developed,
readily available to all staff, and reviewed regularly.
Policies for management of needle-stick injuries as de-
scribed in Table 3 should address potential exposures to
hepatitis B, hepatitis C, and HIV36,37 and should be un-
derstood by employees. OSHA requirements for man-
agement of sharps injuries and education of employees
on the management of sharp-instrument–related inju-
ries should be followed. Skin surfaces that are contam-
inated with blood or other body fluids should be washed
immediately and thoroughly with soap and water.
Health care personnel with direct contact with patients
should receive hepatitis B immunization if they have not
been immunized previously.

Personnel Illness
Health care personnel may pose a risk to patients and
other personnel if they develop a communicable disease.
Written policies, therefore, should exist regarding exclu-
sion of staff members with contagious illnesses.38 Rec-
ommended work restrictions for health care personnel
with selected infections are listed in Table 4. Respiratory
tract infections may not be a reason to exclude person-
nel, but precautions should be taken with an emphasis
on hand hygiene before every patient contact, and use of
a mask should be considered when having direct patient
contact. The inability to contain secretions and control
coughing and sneezing is an indication to exclude per-
sonnel from patient contact. In addition, symptomatic
health care personnel should avoid contact with immu-
nosuppressed patients.
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Tuberculosis
In adults, screening for tuberculosis using a tuberculin
skin test (TST) or a blood assay for M tuberculosis (eg,
QuantiFERON-TB Gold test [Cellestis Limited, Carnegie,
Victoria, Australia], which measures �-interferon release
by T cells after incubation of whole blood with 2 M

tuberculosis–specific antigens39,40) should be performed
before employment to ensure that persons with tuber-
culous infection are detected early and are treated. Em-
ployees with active pulmonary or laryngeal tuberculosis
should be excluded from work until they are no longer
contagious.13,41 A TST result is considered positive in a

TABLE 3 Management of Potential Occupational Exposure to Bloodborne Pathogens

A written policy should be developed, available, and followed.
Definition of exposure that might place health care personnel at risk of hepatitis B, hepatitis C, or HIV infection: A percutaneous injury (eg, needle stick or cut with a sharp

object) or contact of mucous membrane or nonintact skin (eg, exposed skin that is chapped, abraded, or afflicted with dermatitis) with blood, tissue, or other body
fluids that are potentially infectious. Body fluids that are potentially infectious include those contaminated with visible blood, semen, vaginal secretions, cerebrospinal
fluid, synovial fluid, pleural fluid, peritoneal fluid, pericardial fluid, and amniotic fluid. Feces, nasal secretions, saliva, sputum, sweat, tears, urine, and vomitus are not
considered potentially infectious for these pathogens unless they contain blood; the risk of transmission of these pathogens from these fluids and materials is
extremely low.34,35

The exposed employee should immediately follow these steps:
● Wash needle-stick site or cut with soap and water.
● If splashes to the nose, mouth, or skin occur, flush involved area with water.
● If splashes to the eye occur, irrigate eyes with clean water, saline, or sterile irrigants.
● Report the incident to your supervisor and immediately seek medical treatment.
● Document the type of injury including the involvement of blood, the source of the blood, and the extent of the injury (eg, deep injection, blood spill onto intact

skin).
In all cases, the physician should:
1. Document the type of injury, including the involvement of blood.
2. Identify the source patient, if possible, and make a judgment of the likelihood that the source patient may have HIV, hepatitis B, or hepatitis C infection.
3. Have an established policy for management of an exposure such as that described below or an arrangement for immediate referral to a person or location with

expertise in management of such exposures such as the emergency department of a specific hospital or the occupational health department of a large health care
organization.

4. Ensure follow-up for the potentially exposed employee.
5. Ensure that all employees know how to access this policy.

Management includes the following steps:
Step 1: Determine the status of the source patient. If this is not possible, base actions on the likelihood of exposure considering source of needle and type of exposure.
If the source is known, obtain permission consistent with local statutes and determine the serologic status of the source for hepatitis B virus, hepatitis C virus, and
HIV. FDA-approved methods for rapid testing for HIV antibody are available.

Step 2: Determine the immunity of the employee. Was hepatitis B vaccine received? Was the employee tested for HBsAg? If response to immunization is unknown,
obtain blood to test for anti-HBsAg. Test for antibody to hepatitis C. Obtain consent and test for antibody to HIV.

Step 3: Hepatitis B—follow the steps outlined below for hepatitis B prophylaxis after percutaneous or permucosal exposure:
A. If exposed person is unimmunized against hepatitis

● Source HBsAg-positive: administer HBIG (0.06 mL/kg; maximum dose: 5 mL) intramuscularly and begin hepatitis B vaccine series.
● Source HBsAg-negative: begin hepatitis B vaccine series.
● Source not tested or unknown: begin hepatitis B vaccine series.

B. If exposed person was immunized and responded:
● No treatment is necessary.

C. If exposed person was immunized and did not respond:
● Source HBsAg-positive: HBIG immediately and in 1 mo or HBIG and initiate reimmunization.
● Source HBsAg-negative: no treatment.
● Source not tested or unknown: if high-risk source, consider HBIG or HBIG and HBV reimmunization as for HBsAg-positive source.

D. If exposed person was immunized and not tested for a response or response is unknown:
● Source HBsAg-positive: test exposed for anti-HBs; if positive, no treatment; if negative, 1 dose of HBIG and 1 dose of vaccine, retest exposed for anti-HBs 4 to 6

mo later.
Step 4: Consider prophylaxis against HIV.34,35 Antimicrobial prophylaxis should be initiated as soon as possible but within 24 h of exposure. Thus, clinicians in

ambulatory settings should be prepared to prescribe and manage anti-HIV medications or arrange for urgent consultation with a specialist in the management of
HIV infection who will also provide follow-up care of the employee. There are 2 postexposure HIV-prophylaxis regimens: the “basic regimen,” a 4-wk course of 1 of
several regimens containing 2 anti-HIV drugs, and an “expanded regimen” containing 3 anti-HIV drugs for exposures with an increased risk of transmission.34,35

Updated information can be found at AIDSinfo (http://aidsinfo.nih.gov) or the National HIV/AIDS Clinician’s Post Exposure Hotline (PEPline) at 1-888-448-4911. The
PEPline provides consultation 24 h per day, 7 days per week for questions about managing occupational exposures to HIV, hepatitis B and C, and other bloodborne
pathogens.

Step 5: Use this opportunity to educate the exposed person regarding risks of exposure, safe handling of sharps, immunization, standard precautions, and safe work
habits.

Step 6: Repeat serologic testing for hepatitis C and HIV at 6 mo after potential exposure. Repeat serologic testing for hepatitis B (HBsAg and anti-HBs) at 6 mo if the
exposed person was not previously documented to be anti-HBs-positive.

HBsAg indicates anti–hepatitis B surface antigen; HBIG, hepatitis B immunoglobulin.
Sources: Medical Group Management Association. OSHA Safety ProgramManual. Englewood, CO: Medical Group Management Association; 2002; and Occupational Safety and Health Administra-
tion. Bloodborne Pathogens and needlestick prevention. Available at: www.osha.gov/SLTC/bloodbornepathogens/index.html.
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health care staff member who is otherwise healthy if the
transverse diameter of the area of induration is at least
10 mm. For new employees with a negative TST and
who have not had a TST within the past year, a 2-step
TST (ie, use of a second TST 1–3 weeks after the initial
skin test) is recommended, because it will boost the size
of the induration in an individual with remote latent
tuberculosis infection whose initial reading was less than
10 mm.42 For employees with an immunocompromising
condition, such as HIV infection, or close contact with a
person with active tuberculosis, induration of 5 mm is
considered a positive result.42 If the TST result is positive,
the employee is referred for evaluation and appropriate
management. A blood assay for M tuberculosis is an accept-
able alternative to a TST in adults, including health care
personnel.39,40 In contrast to a TST, there is no need for a
second test if the initial result is negative. For ambulatory
settings classified as having low risk of tuberculosis trans-
mission, additional screening of employees is not necessary
unless an exposure to M tuberculosis occurs.40

Staff Immunization
Policies should be established regarding immunization of
employees, volunteers, students, and resident physicians
against vaccine-preventable infections (Table 5).22,43 Immu-
nization records should be maintained for all employees.
Immunization with hepatitis B vaccine at no cost to the
employee is mandated by the OSHA and must be offered to
all persons whose job category, specified in the bloodborne
pathogen exposure-control plan for the facility, indicates
likely exposure to bloodborne pathogens.32,33 In 2005, a

trivalent vaccine for protection against tetanus, diphtheria,
and pertussis designed for adolescents and adults (Tdap;
Adacel, Sanofi Pasteur, Swiftwater, PA) was licensed for
persons 11 to 65 years of age.44 (A second Tdap vaccine,
Boostrix [GlaxoSmithKline Biologicals, Rixensart, Bel-
gium] has been licensed for use in persons 10–18 years of
age.44) Tdap is given instead of the tetanus-diphtheria
booster to protect health care personnel and their patients
from pertussis and provide protection against tetanus and
diphtheria (Table 5). In 2006, the CDC recommended ad-
ministering a single dose of Tdap to health care personnel
with direct patient contact. This vaccine should be provided
by the health care facility at no cost to the employee.
Employees should be immunized against measles, mumps,
rubella, and varicella unless immunity is documented by
serologic testing or previous immunization or infection
(Table 5). For the protection of health care personnel and
their patients, the CDC also recommended that health care
facilities provide influenza vaccine annually to all health
care personnel at no cost to the employees.45

Staff Education
At the time of orientation, all employees should receive
and review information regarding infection-prevention
and -control policies and procedures, including precau-
tions for minimizing the risk of transmission of blood-
borne pathogens. Annual education regarding the OSHA
bloodborne pathogens standard is required.33 Further-
more, regularly scheduled educational sessions for all
staff members are important to ensure that the levels of
hand hygiene and infection-prevention and -control

TABLE 4 Work-Restriction Policies for Employees

Infection Restriction Length of Restriction

Conjunctivitis Restrict from direct patient care Until discharge resolves
Gastroenteritis Restrict from direct patient care and food preparation Until symptoms resolve or person is deemed

noncontagious
Hepatitis A Restrict from direct patient care Until 1 wk after onset of jaundice
Hepatitis B Nonea

Hepatitis C Nonea

Herpes simplex
Orofacial None (cover lesion if feasible)
Whitlow Restrict from direct care of newborn infants Until lesions are crusted

HIV Nonea

Measles Exclude from ambulatory facility Until 7 d after onset of rash
Mumps Exclude from ambulatory facility Until 5 d after onset of parotitis
Pertussis Exclude from ambulatory facility Until treated for 5 d with appropriate antimicrobial

therapy
Rubella Exclude from ambulatory facility Until 5 d after onset of rash
Staphylococcal skin infection Restrict from direct patient care Until treated for 24 h with an agent active against the

isolate
Streptococcal group A pharyngitis Restrict from direct patient care Until treated for 24 h
Tuberculosis, active Exclude from ambulatory facility Until proven noninfectious
Varicella Exclude from ambulatory facility Until lesions crusted (usually 6 d after the onset of rash)
Zoster If lesions are covered, may have contact with patients (other than

immunocompromised patients and newborns); if lesions
cannot be covered, restrict from patient care

Until lesions crusted

a Health care personnel with these infections should avoid performing procedures that are considered to be at risk for transmission of blood from health care personnel to a patient.
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awareness remain high.46,47 Policies for infection preven-
tion and control should be written, available, read by
staff, and enforced. All staff members should be aware of
and motivated to follow these policies.48

CommunicationWith Local and State Health Authorities
State and local health authorities determine which dis-
eases should be reported. Physicians and staff in ambu-
latory facilities must be aware of the rules and regula-
tions in their municipalities. Policies and procedures for
communication with local and state health authorities
regarding reportable diseases and suspected outbreaks
should be established while adhering to current regula-
tions of the Health Insurance Portability and Account-
ability Act (HIPAA).49

Minimize the Likelihood of Liability to Third Parties
A number of third-party liability cases involve infectious
diseases (ie, cases alleging that a physician is liable for
injury to others as a result of exposure to a contagious
patient seen by the physician). A third party might in-
clude a family member or another close contact of a
patient. Although some courts have concluded that
there can be no liability without a physician-patient
relationship, other courts have held that the physician
has a duty to third parties if contact with the infected
patient is “reasonably foreseeable.” Third-party liability

can occur not only from failing to warn the third party
but also from failing to diagnose the disease in the pa-
tient or negligently advising the third party that there
was no danger of infection. Therefore, physicians should
be aware of their potential responsibility to third parties
and should enact and document appropriate measures to
minimize such risks. These measures include (1) inform-
ing the patient about the contagious nature of the dis-
ease, including treatments, potential risk to third parties,
and advice about preventing the spread of the infection,
(2) learning the relevant communicable diseases–report-
ing statutes and complying with them (although report-
ing may not be sufficient to satisfy the physician’s duty
to protect the third party), and (3) informing the patient
of any action the physician intends to take to protect
third parties at risk of contact with the patient.50

Ambulatory Facility Design, Procedures, and Patient Flow:
Waiting and Reception Areas
Measures to prevent transmission of contagious infec-
tious agents in ambulatory facilities that begin at the
time the visit is scheduled should be developed and
implemented. For example, during a telephone call re-
quest for an urgent visit for an ill child, the staff person
should inquire whether the child has a skin rash. Parents
of a child suspected of being contagious should register
with the receptionist immediately on arrival; in some

TABLE 5 Suggested Immunizations for Staff

All staff members should receive the following immunizations:
● MMR vaccine
3 All health care personnel born after 1956 should have received 2 doses of MMR vaccine. Ambulatory facility health

care personnel often have contact with pregnant women; thus, it is optimal to ensure that all personnel are immune
to rubella. Because birth before 1957 is only presumptive evidence of immunity to measles, mumps, and rubella,
ambulatory facilities should consider recommending 1 dose of MMR vaccine for unimmunized workers born before
1957 who do not have a history of physician-diagnosed measles, mumps, and rubella or laboratory evidence of
immunity to these viruses. Some experts recommend serologic screening for all employees to ensure immunity to
measles, mumps, and rubella.

● Hepatitis B vaccine
3 Hepatitis B vaccine should be strongly recommended for any employee who may come in contact with blood. The

OSHA requires that hepatitis B vaccine must be offered to all employees who may be at risk of bloodborne exposures
on the basis of job categories determined by the organization’s bloodborne pathogen exposure-control plan. If the
employee refuses immunization, this should be documented in the employee’s file; the OSHA declination form is
useful for this purpose.

● Varicella vaccine
3 All employees should be questioned about a history of varicella. Employees with a negative or unknown history of

disease who have not previously received 2 doses of varicella vaccine should be offered vaccine. Alternatively,
employees with no history of disease or immunization can have a varicella antibody test performed, and vaccine can
be offered to those who lack detectable varicella antibody. Adults require 2 doses of varicella vaccine separated by a
minimum of 4 wk. If the employee has a medical contraindication to varicella vaccine or refuses immunization, this
information should be placed in the employee’s file.

● Influenza vaccine
3 Vaccine use should be strongly promoted and offered free of charge yearly to all employees. Employee education

and the use of a declination form should be considered to enhance immunization rates.
● Adolescent-adult Tdap vaccine
3 This vaccine is recommended by the CDC for all health care personnel with direct patient contact. There should be a

minimum of a 2-y interval between administration of Tdap and the most recent dose of Td vaccine.43

MMR indicates measles-mumps-rubella; Td, tetanus-diphtheria.
Source: Centers for Disease Control and Prevention.MMWR Recomm Rep. 2004;43(RR-13):1–132.
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cases, the child may be asked to use a separate entrance
to avoid the waiting area and may be escorted directly
into an examination room. Year-round (or during the
winter season) and on the basis of recommendations
from local public health departments and the CDC, trav-
el- or symptom-based questions should be asked of pa-
tients/parents on arrival.51 Staff should question patients
and parents to determine if the patient has a rash or
symptoms of a respiratory infection or has been exposed
to individuals with specific infections (eg, tuberculosis,
pertussis, measles). On the basis of current recommen-
dations from local public health departments and the
CDC, patients should be questioned about recent travel
(eg, to countries with avian influenza infection or SARS-
related coronavirus infection)51 that might signify that
the patient or an accompanying person has a contagious
infection (Table 2). Signs should be displayed promi-
nently at the entrance and reception areas with (1)
instructions to patients and parents to notify staff imme-
diately if the patient has a rash or symptoms of a respi-
ratory infection or has been exposed to individuals with
specific infections (eg, tuberculosis, pertussis, measles,
varicella) and (2) instructions on implementing respira-
tory hygiene/cough etiquette (such as those prepared by
the CDC52,53).

Waiting rooms and reception areas offer the oppor-
tunity for child-to-child interaction with concomitant
child-to-child transmission of infectious agents. Waiting
rooms are comparable with child care settings, where
contamination of the environment and transmission of
infectious agents occur at an increased rate compared
with the home setting. Efforts should be made to limit
transmission of infectious agents by designing waiting
areas as multiple smaller rooms if possible, avoiding
crowding, shortening waiting times, and minimizing the
sharing of toys. To the extent feasible, respiratory hy-
giene/cough-etiquette guidelines (Table 2), including
the use of tissues and hand-hygiene products (which
should be supplied by the ambulatory facility), should be
followed by children and adults with respiratory tract
symptoms. Infected children who are symptomatic
should be segregated from well children as quickly as
possible. However, no studies document the need for, or
benefit of, separate waiting areas for well and ill chil-
dren.8 Sick adults should be discouraged from spending
time in waiting areas. Pathogenic bacteria have been
recovered from toys in ambulatory waiting areas,54 and
contaminated bath toys have been implicated in an out-
break of Pseudomonas aeruginosa infection in a hospital.55

A suggestion can be made to parents to bring along their
child’s personal book and toys for the office visit to
minimize sharing of toys. Toys in ambulatory facility
reception and waiting areas should be disposable or
washable and of appropriate sizes and shapes to avoid
aspiration or other injuries. Furry toys are less desirable
because of the inability to clean them.54 The value of

antibacterial agents incorporated within toys is un-
proven. Ideally, toys should be cleaned between uses to
avoid transfer of infectious agents.56 Toys contaminated
with body fluids should be removed until cleaned. Toys
should be cleaned by washing with soap and water and
then disinfecting (using a freshly prepared 1:100 dilution
of household bleach or a product that meets the stan-
dards of the Environmental Protection Agency [EPA] for
“hospital-grade” germicide that is nontoxic for children),
rinsing, and air drying or by cleaning in a dishwasher
that is designed for sanitizing dishes. Although smooth
surfaces that are able to be scrubbed have not been
demonstrated to have an infection-control advantage
over carpeting and cloth upholstery, it may be prudent
to use such materials in waiting areas because of their
ease of cleaning and maintenance.

Sterilization, Disinfection, and Antisepsis
Sterilization completely eliminates or destroys all forms
of microbial life, including spores. Disinfection reduces,
but does not eliminate, the microbial burden. The extent
of disinfection depends on the type of disinfectant and its
concentration, the resistance of the microbes, contact
time, and amount of organic material. Cleaning with
detergent to remove organic material from medical in-
struments and other devices is a prerequisite to steriliza-
tion and disinfection. Antisepsis refers to the process
used to decontaminate the skin of a patient or health
care professional.

All patient care equipment should be cleaned at least
daily while in use or when visibly contaminated and
should be stored where it will not become contaminated.
Reusable equipment having contact with mucous mem-
branes requires high-level disinfection, whereas instru-
ments that penetrate skin or sterile body cavities must be
sterile (Table 6).57–59

Sterilization
Sterilization is accomplished by exposure to high-tem-
perature steam, dry heat, or chemical sterilizing
agents.57,59 Items must be cleaned manually with soap
and water to remove organic debris before autoclaving.
Steam autoclaving uses distilled water that must reach a
temperature of 121 to 132°C. The time for exposure of
items and temperature depend on the type of sterilizer
and what is being sterilized. Dry-heat sterilization in an
oven is used only for items that cannot be sterilized by
autoclaving. The oven temperature should be 170°C for
an exposure time of 1 hour. For sterilizing specific in-
struments, the manufacturer’s instructions must be fol-
lowed. Unwrapped instruments should be used imme-
diately or aseptically transferred to a sterile container.

A chemical indicator should be included with the
equipment to be sterilized to ensure that sterilization has
occurred. Instrument indicators ensure that a machine
reaches the correct temperature and pressure. Chemical
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indicators are useful in showing that the wrapped pack-
age has been through the sterilization process. Biological
indicators are necessary to ensure sterility. The proce-
dure recommended by the manufacturer to document
that sterility has been achieved should be performed at
least weekly, and results should be recorded.

Packs that have been sterilized should be appropri-
ately identified and stored in clean, dry areas to mini-
mize recontamination. As long as the integrity of the
sterile packaging is clean and intact, studies have shown
that sterility of the product has no expiration date. Writ-
ten policies and procedures for sterilization should be
prepared, distributed to staff, and reviewed at regular
intervals to be sure that policies are followed.

Disinfection
For this statement, the terms for disinfection are taken
from the standards for sterilization, disinfection, and
antisepsis used in hospitals.57,59 High-level disinfection is
used for instruments that have had contact with mucous
membranes or nonintact skin. High-level disinfection is
most often achieved by using liquid chemicals. Chemical
disinfection is accomplished with several chemicals or
combination of chemicals, including glutaraldehyde,
0.55% ortho-phthalaldehyde, or stabilized hydrogen
peroxide (a combination of hydrogen peroxide and per-
acetic acid). The solution should be prepared according
to manufacturer instructions and applied for the speci-
fied contact time, which varies with the chemical and
the concentration. Activated glutaraldehyde solutions
are used most commonly; however, these products have
potential toxicity if proper ventilation is not ensured.
After disinfection, instruments are rinsed with sterile
water, dried, and stored in a clean, dry place to avoid
extrinsic contamination.

Intermediate-level disinfection is accomplished with

70% ethyl or isopropyl alcohol, iodine and iodophors, or
a 1:50 dilution of sodium hypochlorite.

Low-level disinfection is appropriate for equipment
that does not touch mucous membranes; examples in-
clude bedpans, blood pressure cuffs, crutches, stetho-
scopes, and tabletops. Low-level disinfectants include
phenolic compounds, quaternary ammonium com-
pounds, and a 1:500 dilution of sodium hypochlorite.

Written policies and procedures for disinfection
should be prepared, distributed to staff, and reviewed at
regular intervals to be sure that policies are being fol-
lowed.

Antisepsis
Antiseptics are chemical agents intended for use on skin
or tissue. Skin-preparation agents include isopropyl al-
cohol, chlorhexidine gluconate, iodine, and iodophors.
The preferred skin-preparation agent for immunization
and venipuncture for routine blood collection (except
obtaining blood for culture) is 70% isopropyl alcohol.
Most skin-preparation agents must be allowed to dry
before surface bacteria are killed. For children 2 months
and older, a preparation that contains 2% chlorhexidine
gluconate/70% isopropyl alcohol is the preferred skin-
preparation agent for invasive procedures, including
placement of central venous catheters. Tincture of iodine
and povidone iodine are acceptable alternatives, may be
used for infants younger than 2 months, and are rou-
tinely used for obtaining blood for culture. Contamina-
tion of antiseptics has been associated with outbreaks of
infections and pseudoepidemics attributable to false-pos-
itive blood cultures.60 To prevent contamination, bottles
of antiseptics should be dated, should not be refilled, and
should be inspected and discarded if not used within 28
days after opening. Alcohol pads, chlorhexidine glu-
conate, and iodine products prepared in single-use pack-

TABLE 6 Sterilization, Disinfection, and Antisepsis

Instrument Level of Disinfection Methods (Examples)

Critical instrument or device: any instrument that enters tissue
(eg, needles, surgical instruments, urinary catheters, some
semicritical items)

Sterilization Steam, low-temperature gas plasma, immersion in liquid
chemical sterilants, ethylene oxide gas

Semicritical instrument or device: any instrument that
contacts mucous membranes but does not enter tissue (eg,
laryngoscope)

High-level disinfection Wet pasteurization at 70°C for 30 min, chemical
sterilants, liquid-chemical high-level disinfectants (eg,
�2% glutaraldehyde, 0.55% ortho-phthalaldehyde
�OPA�, 7.5% hydrogen peroxide alone or in
combination with peracetic acid)

Noncritical instruments or devices: instruments that touch
only intact skin (eg, stethoscopes, blood pressure cuffs),
including those with visible blood

Intermediate-level disinfection 1:50 dilution of sodium hypochlorite (1000 ppm of
chlorine), 70%–90% isopropyl and ethyl alcohol,
phenolic germicidal detergent solution, iodophor
germicidal detergent solution

Environmental surfaces: knobs, handles, carts, or tabletops
(with no visible blood)

Soap and water or low-level disinfection EPA-approved disinfectants labeled for use against
hepatitis B virus and/or tuberculocidal activity (eg,
quaternary ammonium compounds), 1:500 dilution of
sodium hypochlorite (100 ppm of chlorine)

Sources: Merriman E, Corwin R, Ikram R. Br J Gen Pract. 2002;52:138–140; Buttery JP, Alabaster SJ, Heine RG, et al. Pediatr Infect Dis J. 1998;17:509–513; and Geyer SA. J Healthc Mater Manage.
1986;4:52–53.
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aging are available and eliminate the need for multiple-
use bottles of these antiseptics.

General Housekeeping
All areas in ambulatory facilities should be cleaned on a
regular basis and kept visibly clean. Examination rooms
and frequently used equipment should be cleaned daily.
Surfaces in examination rooms and patient waiting areas
should be cleaned with a detergent and low-level disin-
fectant such as a disinfectant-grade quaternary ammo-
nium compound “registered” by the EPA (ie, EPA ap-
proved). Linoleum and sealed wood floors are optimal
floor surfaces, because they can be cleaned without dif-
ficulty. Furniture made of nonporous materials offers a
similar advantage compared with furniture with cloth
upholstery.

Spills and Environmental Contamination
Contaminated environmental surfaces should be
cleaned with a detergent and then treated with a freshly
prepared (ie, within the past 24 hours) 1:100 dilution of
household bleach with contact time of at least 1 minute
or a proprietary germicidal product on the EPA’s list E
(registered antimicrobial products effective against M tu-
berculosis, human HIV-1, and hepatitis B virus; see www.
epa.gov/oppad001/chemregindex.htm). For spills with
blood or body fluids contaminated by blood, visible or-
ganic matter should be removed with absorbable mate-
rial (eg, paper towels) and discarded into a leak-proof,
properly labeled container before cleaning and decon-
taminating. Chlorine, the active agent in household
bleach, can be inactivated by blood and other organic
material, and full-strength solution or a 1:10 dilution is
required if the surface is not cleaned before disinfection.
Gloves should be worn during cleaning.3

Examination Rooms
Each examination room in a pediatric ambulatory care
setting should have a sink and alcohol-based hand rub.
Properly functioning sinks, ideally with faucets that op-
erate in a “hands-free” manner, with adjacent soap dis-
pensers (with plain or antimicrobial soap) and disposable
towels or dispensers with alcohol-based hand rub,
should be located conveniently in all patient care areas.
Installation of solid-surface sinks with continuous coun-
tertops and backsplashes may offer fewer opportunities
for water trapping in seams. Soap should generally be in
liquid form in pump dispensers that are designed to
minimize the risk of extrinsic contamination. Bar soaps
are less desirable, because bars frequently are wet and
easily contaminated with potential pathogens; if used,
small bars of soap and soap racks that facilitate drainage
and drying of the soap should be used. Faucet aerators
should be avoided, because they often become contam-
inated by Pseudomonas species and other waterborne or-
ganisms.

Equipment that makes physical contact with the pa-
tient should be cleaned after each use. Although furni-
ture in the room generally is not a major concern for
transfer of infectious agents, contamination of the ex-
amining table can be a problem. Covering the table with
disposable paper or linen, which is changed between
patients, decreases the risk of transmission of microbes.
More-thorough cleaning should be performed if con-
tamination, such as soiling from a diaper change, is
visible. In such cases, a detergent should be used to
remove visible soil followed by application of a freshly
diluted solution of household bleach (1:100) applied for
1 minute to disinfect the surface, rinsing with water, and
allowing to dry or using an EPA-approved low-level
disinfectant disposable wipe indicated to inactivate M
tuberculosis and/or hepatitis B virus. If reusable patient
linens/gowns are used, they should be handled in a
manner that minimizes contamination of the environ-
ment. Soiled linens should be contained or placed in a
soiled linen bag at the point of use.3 Provision should be
made for the laundering of soiled linen.

Rest Rooms
Rest rooms for use by staff and patients should be
cleaned daily and whenever visibly soiled. A diaper-
changing area with disposable paper and a closed recep-
tacle for soiled diapers and paper should be provided in
at least 1 rest room.

Air Flow
Certain infections, including varicella, measles, and tu-
berculosis, are transmitted by the airborne route. Unfor-
tunately, the number of air exchanges in buildings that
house ambulatory facilities often is low, and the air is
recirculated frequently.

Physicians should be aware of air-flow patterns to
limit transmission of airborne pathogens. Special ar-
rangements are recommended for patients who are con-
sidered to be contagious with an airborne pathogen,
including (1) making efforts to see these patients at the
end of the day, (2) placing a mask on the patient and
quickly triaging these patients out of common waiting
areas, and (3) closing the door of the examination room
and limiting access to the patient by visitors and staff
members who are not immune to the suspected disease.
In some practices, it may be feasible for the clinician to
perform a “car visit” by evaluating the patient in the
family car in the parking area of the ambulatory facility.
The duration of time that airborne pathogens remain in
a room depends on air-exchange rates. For example, in
hospitals where air-exchange rates are 6 to 8 per hour,
several air exchanges occur within 30 minutes. Recom-
mended air-exchange rates depend on the stated use of
a room. Recommendations and guidelines for design and
construction of hospitals and health care facilities are
made by the American Institute of Architects and the
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Facility Guidelines Institutes with guidance from the US
Department of Health and Human Services.61 These
guidelines have been adopted in whole or in part as
regulations in nearly all states and enforced by the Joint
Commission (formerly called the Joint Commission on
Accreditation of Healthcare Organizations). Another
nonregulatory resource is the American Society of Heat-
ing, Refrigerating and Air-Conditioning Engineers. The
current recommended air-exchange rate for a medical
examination room is 6 air changes per hour, with 2
outside air exchanges per hour.

Diagnostic and Personal Equipment
The role of stethoscopes and other examining devices in
transmitting infectious agents is unclear; however, stud-
ies have shown that stethoscopes can be contaminated
with viral and bacterial agents, including bacteria that
are resistant to multiple antimicrobial agents. A reason-
able means of decreasing contamination is to wipe the
bell and diaphragm of the stethoscope as well as the
handle and body of otoscopes or ophthalmoscopes reg-
ularly, and whenever they become soiled, by using an
EPA-approved disinfectant wipe labeled to be effective
against hepatitis B or a 70% isopropyl alcohol wipe. Ear
curettes, if not disposable, should be cleaned with 70%
isopropyl alcohol after each use and, if grossly contam-
inated by blood/body substances, should be cleaned and
then disinfected by using a sodium hypochlorite solu-
tion.

In most cases, blood pressure cuffs are placed on
intact skin; therefore, the risk of transmission of infec-
tious agents with their use is minimal. These reusable
cloth cuffs should not be placed in direct contact with
damaged or nonintact skin.

Whenever economically and medically feasible, dis-
posable supplies should be used. Electronic thermome-
ters have single-use shields, but care must be taken to
avoid contaminating the housing of the thermometer.
The “box” and the probe handle should be wiped with a
low-level EPA-approved disinfectant whenever soiled.
Care should be taken to avoid contamination of pulse-
oximetry and tympanometry equipment with any body
secretions, and equipment should be cleaned according
to manufacturer recommendations after each use. Other
equipment, such as electrocardiography machines and
Denver Developmental Testing kits (Denver Develop-
mental Materials Incorporated, Denver, CO), should be
cleaned and disinfected with an intermediate-level dis-
infectant whenever they become soiled or contaminated
by patient secretions.

Ballpoint pens, patient charts, computer mice and
keyboards, and personal digital assistant devices can be
contaminated with infectious agents that can be trans-
mitted by hands to other environmental sources. Be-
cause these items are not cleaned after each use, hand
hygiene before and after contact with the patient or

immediate environment is necessary to minimize the
potential transfer of bacteria and viruses from equip-
ment to patients. A daily cleaning schedule that includes
use of an EPA-approved low-level disinfectant is recom-
mended for such items as computer mice and keyboards,
blood pressure cuffs, and other commonly touched items
in the patient’s environment.

Disposal of Medical Wastes
The federal OSHA standards, as well as local and state
regulations, dictate the proper disposal of medical wastes
including dressings, needles, sharps, and body-fluid sam-
ples.3,62 All physicians should be aware of the policies in
their state and municipality and ensure that regulated
wastes are disposed of appropriately. Basic principles
include defining which items constitute infectious waste
and which do not; appropriately separating, labeling,
storing, and transporting items in these 2 categories;
instructing staff on how to handle infectious waste; and
developing plans for managing spills and inadvertent
exposures.

Judicious Use of Antimicrobial Agents and Antimicrobial-
Resistant Bacteria
Another aspect of infection prevention and control is
diagnosis of infection and institution of antimicrobial
therapy when indicated. Inappropriate use of antimicro-
bial agents in hospitals and ambulatory settings has con-
tributed to the emergence of antimicrobial-resistant mi-
croorganisms. The CDC and the AAP have provided
guidelines for the judicious use of antimicrobial
agents.63–69

Guidelines have been published for isolation and pre-
cautions for hospitalized children and adults who ac-
quire resistant flora.70–72 Patients may continue to harbor
antimicrobial-resistant bacteria as part of their skin,
respiratory tract, or gastrointestinal tract flora. These
organisms include methicillin-resistant Staphylococcus au-
reus, vancomycin–intermediately susceptible S aureus
(glycopeptide–intermediately susceptible S aureus), van-
comycin-resistant Enterococcus species, and extended-
spectrum �-lactamase–producing and other multiply re-
sistant Gram-negative bacteria. Many patients harboring
these bacteria will not be identified, because the bacteria
may not cause symptoms. Hand hygiene before and after
contact with colonized children with or without the use
of gloves is appropriate; no guidelines for management
of these patients in ambulatory settings have been pub-
lished. However, these resistant bacteria could contam-
inate the environment; thus, if a patient is known to
have been infected or colonized with multidrug-resistant
bacteria and has a draining wound or is in diapers,
contact precautions may be beneficial, hand hygiene
should be performed with an alcohol-based hand rub or
washing with antimicrobial soap and water, and surfaces
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in the examination room with which the patient had
contact should be disinfected.

SUMMARY OF INFECTION-PREVENTION AND -CONTROL
POLICIES (SEE APPENDIX FOR DESCRIPTION OF EVIDENCE
CATEGORIES)

1. Written policies and procedures concerning infec-
tion prevention and control should be developed,
incorporated into the ambulatory practice safety
program, available at all times to office staff, and
reviewed at least every 2 years (categories IB and
IC).

2. Educational programs for staff concerning infection
prevention and control should be implemented, re-
inforced, and evaluated on a regular basis (category
IB).

3. Staff should receive influenza immunization annu-
ally and be immunized against or show documen-
tation of immunity to other vaccine-preventable
infections, including pertussis, measles, mumps, ru-
bella, varicella, and hepatitis B, that can be trans-
mitted in an ambulatory setting (categories IB and
IC).

4. All health care personnel should perform hand hy-
giene by using an alcohol-based hand rub or hand-
washing with soap (plain or antimicrobial) and wa-
ter before and after patient contact or contact with
the patient’s immediate environment (category IA).

5. Standard precautions (Table 1) should be used in
every interaction with a patient (categories IB and
IC).

6. In waiting rooms of ambulatory facilities, use of
some or all components of respiratory hygiene/
cough etiquette should be considered for patients
and accompanying persons with suspected respira-
tory infection (category II).

7. Patients with potentially contagious diseases and im-
munocompromised children should be promptly tri-
aged. Contact between contagious children and un-
infected children should be minimized. Policies to
deal with children who present with highly conta-
gious infections, such as varicella, measles, pertussis,
influenza, and mumps, should be devised and im-
plemented (category IB).

8. Alcohol is preferred for skin antisepsis before immu-
nization and routine venipuncture. Skin preparation
for incision, suture, and collection of blood for cul-
ture requires either 2% chlorhexidine gluconate/
70% isopropyl alcohol-based solutions (for children
older than 2 months) or iodine (1% or 2% tincture
of iodine, 2% povidone iodine) (category IB).

9. Physicians should be aware of requirements of gov-
ernment agencies, such as the OSHA, as they relate

to the operation of ambulatory facilities (category
IC).

10. Needles and sharps should be handled with great
care. Needle-disposal units that are impermeable
and puncture-proof should be available next to the
areas used for injection or venipuncture. The con-
tainers should not be overfilled and should be kept
out of reach of young children. Procedures should
be established for removal and incineration or ster-
ilization of contents. Needle devices with safety fea-
tures should be evaluated periodically with input
from staff members who use needles, and use of
devices that are likely to improve safety should be
implemented (categories IA and IC).

11. A written bloodborne pathogens exposure-control
plan that includes written policies for management
of contaminated–sharp-object injuries should be de-
veloped, readily available to all staff, and reviewed
annually (category IC).

12. Standard guidelines for sterilization, disinfection,
and antisepsis should be followed (category IC).

13. Policies and procedures should be developed for
communication with local and state health author-
ities regarding reportable diseases and suspected
outbreaks (category IC).

14. Antimicrobial agents should be used appropriately,
and standard precautions (Table 1) should be ob-
served to limit the emergence and spread of antimi-
crobial-resistant bacteria (category IB).

APPENDIX: EVIDENCE-BASED GUIDELINES CATEGORIES
CDC Healthcare Infection Control Practices Advisory
Committee (HICPAC) guidelines2,4 were used for catego-
rizing the evidence base for each recommendation. Each
recommendation is categorized on the basis of existing
scientific data, theoretical rationale, applicability, and
economic impact. The CDC/HICPAC system for catego-
rizing recommendations is as follows:

Category IA. Strongly recommended for implementation
and strongly supported by well-designed experimen-
tal, clinical, or epidemiologic studies.

Category IB. Strongly recommended for implementation
and supported by certain experimental, clinical, or
epidemiologic studies and a strong theoretical ratio-
nale.

Category IC. Required for implementation, as mandated
by federal or state regulation or standard.

Category II. Suggested for implementation and sup-
ported by suggestive clinical or epidemiologic studies
or a theoretical rationale.

No recommendation. Unresolved issue; practices for
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which insufficient evidence or no consensus regarding
efficacy exist.
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Policy Statement

Pediatrics Volume 95, Number 2 February, 1995, p. 314-317

Informed Consent, Parental Permission, and Assent in
Pediatric Practice (RE9510)

AMERICAN ACADEMY OF PEDIATRICS

Committee on Bioethics

The statement on informed consent, parental permission, and patient assent has a long and extraordinary history. The first draft of this
document, prepared by William G. Bartholome, MD, was presented to the original American Academy of Pediatrics (AAP) Committee on
Bioethics in 1985. Bill put his soul into the manuscript and has watched over it carefully ever since. Now, a decade later, those who have
worked on its continued development and urged its adoption as Academy policy applaud its publication. No one is more gratified than its
primary author and champion. Those who have had the privilege to know Dr Bartholome share his sense of accomplishment, but cannot help
but experience a cruel sense of irony. Just as the work Bill considers his most important contribution has become available for public
appreciation, Dr Bartholome suffers from a serious illness that threatens his life
Bill always wanted "the experience, perspective, and power of children" to be taken most seriously. Through the years of the statement's
revisions and re-presentation within the Academy, Bill "had faith in the power of the text and the ideas it contained, ... that its time would
come." The statement embodies Bill Bartholome's dedication to children. Throughout his career, he worked to make medicine and medical
research safer and more friendly for children. The AAP and its Committee on Bioethics, on behalf of all our colleagues, extend heartful thanks
to Dr William G. Bartholome for helping us more fully appreciate that children are in the process of becoming, in his words, "intelligent,
observant, capable, and responsible persons" who deserve our utmost respect.

AN OVERVIEW

        Since the 1976 publication of an AAP policy statement on the legal concept of informed consent in pediatric practice, the concept has
evolved and become more formal.[1] A better understanding now exists as to how physicians should collaborate with patients and parents in
making these decisions. Patients should participate in decision-making commensurate with their development; they should provide assent to
care whenever reasonable. Parents and physicians should not exclude children and adolescents from decision-making without persuasive
reasons. Indeed, some patients have specific legal entitlements to either consent or to refuse medical intervention. Although physicians should
seek parental permission in most situations, they must focus on the goal of providing appropriate care and be prepared to seek legal intervention
when parental refusal places the patient at clear and substantial risk.[2] In cases of serious conflict, physicians and families should seek
consultative assistance and only in rare circumstances look to judicial determinations.
        We now realize that the doctrine of "informed consent" has only limited direct application in pediatrics. Only patients who have
appropriate decisional capacity and legal empowerment can give their informed consent to medical care. In all other situations, parents or other
surrogates provide informed permission for diagnosis and treatment of children with the assent of the child whenever appropriate.
        In this statement, the AAP provides an updated analysis of 1) the concept of informed consent; 2) the ethics of informed consent and the
concept of the right to refuse treatment; 3) the concept of "proxy consent"; 4) the concepts of parental permission and child assent; and 5)
informed consent of adolescents.

CHANGES IN MEDICAL DECISION-MAKING

        The authority to make medical decisions used to lie squarely in the hands of physicians. However, complex social changes have resulted in
acceptance of the idea that patients have a right to know about their health, to know about available diagnostic and treatment options and their
risks and probable benefits, and to choose among the alternatives.[3] Many now regard traditional practices based on the theory that "doctor
knows best" as unacceptably paternalistic.[4] Society recognizes that patients or their surrogates have a right to decide, in consultation with their



physicians, which proposed medical interventions they will or will not accept. Decision-making power or authority is increasingly seen as
something to be shared by equal partners in the physician-patient or physician-surrogate relationship. For many patients and family members,
personal values affect health care decisions, and physicians have a duty to respect the autonomy, rights, and preferences of their patients and
their surrogates.[5]

ETHICS AND INFORMED CONSENT

        The doctrine of informed consent reminds us to respect persons by fully and accurately providing information relevant to exercising their
decision-making rights. Experts on informed consent include at least the following elements in their discussions of the concept:[6]

1. Provision of information: patients should have explanations, in understandable language, of the nature of the ailment or condition; the nature
of proposed diagnostic steps and/or treatment(s) and the probability of their success; the existence and nature of the risks involved; and the
existence, potential benefits, and risks of recommended alternative treatments (including the choice of no treatment).
2. Assessment of the patient's understanding of the above information.
3. Assessment, if only tacit, of the capacity of the patient or surrogate to make the necessary decision(s).
4. Assurance, insofar as is possible, that the patient has the freedom to choose among the medical alternatives without coercion or manipulation.

        The goals of this consent process include the development of the patient's comprehensive understanding of the clinical situation, and the
timely exercise, by the patient, of active choices regarding the circumstances.[7,8]

INFORMED CONSENT AND THE RIGHT TO REFUSE TREATMENT

        Health care providers should engage in the process of informed consent with patients before undertaking any medical intervention. Patients
generally have a moral and legal right to refuse proposed medical intervention, except when the patient has diminished decision-making
capacity or must undergo legally authorized "involuntary" treatment. Respect for competent patients' autonomy ordinarily extends even to the
refusal or discontinuation of their own life-sustaining treatment.[9]

PROBLEMS WITH THE CONCEPT OF "CONSENT" BY PROXY

        In attempting to adapt the concept of informed consent to pediatrics, many believe that the child's parents or guardians have the authority
or "right" to give consent by proxy. Most parents seek to safeguard the welfare and best interests of their children with regard to health care, and
as a result proxy consent has seemed to work reasonably well.
        However, the concept encompasses many ambiguities. Consent embodies judgments about proposed interventions and, more importantly,
consent (literally "to feel or sense with") expresses something for one's self: a person who consents responds based on unique personal beliefs,
values, and goals.
        Thus "proxy consent" poses serious problems for pediatric health care providers. Such providers have legal and ethical duties to their child
patients to render competent medical care based on what the patient needs, not what someone else expresses. Although impasses regarding the
interests of minors and the expressed wishes of their parents or guardians are rare, the pediatrician's responsibilities to his or her patient exist
independent of parental desires or proxy consent.[10]

PARENTAL PERMISSION AND SHARED RESPONSIBILITY

        Decision-making involving the health care of young patients should flow from responsibility shared by physicians and parents.
Practitioners should seek the informed permission of parents before medical interventions (except in emergencies when parents cannot be
contacted). The informed permission of parents includes all of the elements of standard informed consent, as outlined previously.
        Usually, parental permission articulates what most agree represents the "best interests of the child." However, the Academy acknowledges
that this standard of decision-making does not always prove easy to define. In a pluralistic society, one can find many religious, social, cultural,
and philosophic positions on what constitutes acceptable child rearing and child welfare. The law generally provides parents with wide
discretionary authority in raising their children.[11] Nonetheless, the need for child abuse and neglect laws and procedures makes it clear that
parents sometimes breach their obligations toward their children. Providers of care and services to children have to carefully justify the invasion
of privacy and psychologic disruption that come with taking legal steps to override parental prerogatives.

THE DEVELOPMENT OF THE CHILD AS PERSON AND THE CONCEPT OF ASSENT

        Decision-making involving the health care of older children and adolescents should include, to the greatest extent feasible, the assent of
the patient as well as the participation of the parents and the physician. Pediatricians should not necessarily treat children as rational,
autonomous decision makers, but they should give serious consideration to each patient's developing capacities for participating in
decision-making, including rationality and autonomy. If physicians recognize the importance of assent, they empower children to the extent of
their capacity.[12] Even in situations in which one should not and does not solicit the agreement or opinion of patients, involving them in



discussions about their health care may foster trust and a better physician-patient relationship, and perhaps improve long-term health outcomes.
        Assent should include at least the following elements:

1. Helping the patient achieve a developmentally appropriate awareness of the nature of his or her condition.
2. Telling the patient what he or she can expect with tests and treatment(s).
3. Making a clinical assessment of the patient's understanding of the situation and the factors influencing how he or she is responding (including
whether there is inappropriate pressure to accept testing or therapy).
4. Soliciting an expression of the patient's willingness to accept the proposed care. Regarding this final point, we note that no one should solicit
a patient's views without intending to weigh them seriously. In situations in which the patient will have to receive medical care despite his or her
objection, the patient should be told that fact and should not be deceived.

        As children develop, they should gradually become the primary guardians of personal health and the primary partners in medical
decision-making, assuming responsibility from their parents.
        Just as is the case with informed consent, the emphasis on obtaining assent should be on the interactive process in which information and
values are shared and joint decisions are made. The Academy does not in any way recommend the development of new bureaucratic
mechanisms, such as "assent forms," which could never substitute for the relational aspects of consent or assent.

THE PATIENT'S REFUSAL TO ASSENT (DISSENT)

        There are clinical situations in which a persistent refusal to assent (ie, dissent) may be ethically binding.[13] This seems most obvious in
the context of research (particularly that which has no potential to directly benefit the patient).[14] A patient's reluctance or refusal to assent
should also carry considerable weight when the proposed intervention is not essential to his or her welfare and/or can be deferred without
substantial risk.
        Medical personnel should respect the wishes of patients who withhold or temporarily refuse assent in order to gain a better understanding
of their situation or to come to terms with fears or other concerns regarding proposed care. Coercion in diagnosis or treatment is a last
resort.[15]

ETHICAL CONFLICT AND ITS RESOLUTION

        Social forces tend to concentrate authority for health care decisions in the hands of physicians and parents and this tendency diminishes the
moral status of children.[12] Thus, those who care for children need to provide for measures to solicit assent and to attend to possible abuses of
"raw" power over children when ethical conflicts occur. This is particularly important regarding the initiation, withholding, or withdrawing of
life-sustaining treatment.[16,17] Examples of mechanisms to resolve ethical conflicts include additional medical consultation(s); short-term
counseling or psychiatric consultation for patient and/or family; "case management" or similar multidisciplinary conference(s); and/or
consultation with individuals trained in clinical ethics or a hospital-based ethics committee. In rare cases of refractory disagreement, formal
legal adjudication may be necessary.

LEGAL EMANCIPATION AND INFORMED CONSENT

        The traditional notion of informed consent clearly applies to patients who have reached the legal age of majority, except when the patient
has been determined to be incompetent. In addition, laws designate two settings in which minors have sole authority to make health care
decisions.[11] First, certain minors are deemed "emancipated" and treated as adults for all purposes. Definitions of the emancipated minor
include those who are: 1) self-supporting and/or not living at home; 2) married; 3) pregnant or a parent; 4) in the military; or 5) declared to be
emancipated by a court. Second, many states give decision-making authority (without the need for parental involvement) to some minors who
are otherwise unemancipated but who have decision-making capacity ("mature minors") or who are seeking treatment for certain medical
conditions, such as sexually transmitted diseases, pregnancy, and drug or alcohol abuse.[18] The situations in which minors are deemed to be
totally or partially emancipated are defined by statute and case law and may vary from state to state.[19] Legal emancipation recognizes a
special status (eg, independent living) or serious public and/or individual health problems that might not otherwise receive appropriate attention
(eg, sexually transmitted disease).

PRACTICAL APPLICATIONS

        The following illustrations may help practitioners when applying the concepts developed above. These examples are intended to provide a
focus for discussion and clarification and do not suggest new legal standards for pediatric practice.
        In cases involving the following kinds of medical care for infants and young children, the Academy encourages physicians to seek the
informed permission of the parents before: 1) providing immunizations; 2) performing invasive diagnostic testing for a congenital cardiac
defect; 3) beginning long-term anticonvulsant therapy to control a seizure disorder; 4) initiating serial casting to correct congenital "clubfoot";
or 5) undertaking surgical removal of a "suspicious" neck mass.
        Even in pressing situations, informed permission should be sought for actions such as performing a lumbar puncture to evaluate the
possibility of meningitis. (In this situation, if parents deny permission for the procedure, one should obtain permission from the parents to
initiate treatment based on reasonable clinical judgment, rather than delaying care or risking liability for performing the lumbar puncture



without appropriate authorization).
        In cases involving the following kinds of medical care for older school-age children, the Academy encourages physicians to seek the
assent of the patient as well as the informed permission of the parents: 1) venipuncture for a diagnostic study in a nine-year-old; 2)
diagnostic testing for recurrent abdominal pain in a 10-year-old; 3) psychotropic medication to control an attention-deficit disorder in a third
grader; 4) an orthopedic device to manage scoliosis in an 11-year-old; 5) an "alarm" system to treat nocturnal enuresis in an eight-year-old; or 6)
surgical repair of a malformed ear in a 12-year-old. In some cases, treatment may proceed over the objection of the patient. However, physicians
and parents should realize that overruling the child may undermine their relationship(s) with the child.
        In situations such as the following that involve adolescents and young adults, the Academy encourages physicians to obtain the informed
consent of the patient, in most instances: 1) performance of a pelvic examination in a 16-year-old; 2) diagnostic evaluation of recurrent
headache in an 18-year-old; 3) a request for oral contraceptives for fertility control in a 17-year-old; 4) proposed long-term oral antibiotics
administration for severe acne in a 15-year-old; or 5) surgical intervention for a bone tumor in a 19-year-old. Such patients frequently have
decision-making capacity and the legal authority to accept or reject interventions, and, in that event, no additional requirement to obtain
parental permission exists. However, the Academy encourages parental involvement in such cases, as appropriate.
        Review of the limited relevant empirical data suggests that adolescents, especially those age 14 and older, may have as well developed
decisional skills as adults for making informed health care decisions.[20-22] Ethical and legal factors, (ie, confidentiality and/or privacy),
suggest that the physician involve parents after appropriate discussion with the adolescent elicits his or her permission to do so. In some cases in
which the patient has no legal entitlement to authorize treatment, the physician may have a legal obligation in some jurisdictions to obtain
parental permission or to notify parents in addition to obtaining the patient's consent. An adolescent's refusal of consent in cases such as these
may well be legally (and ethically) binding. If "conflict resolution" fails, formal legal adjudication may be needed.

CONCLUSION

        A re-analysis of informed consent leads to the identification of important limitations and problems in its application to pediatric practice.
Two additional concepts are needed: parental permission and patient assent. The American Academy of Pediatrics believes that in most
cases, physicians have an ethical (and legal) obligation to obtain parental permission to undertaken recommended medical interventions. In
many circumstances, physicians should also solicit a patient assent when developmentally appropriate. In cases involving emancipated or
mature minors with adequate decision-making capacity, or when otherwise permitted by law, physicians should seek informed consent directly
from patients.
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CLINICAL REPORT

Inhalant Abuse
Janet F. Williams, MD, Michael Storck, MD, and the Committee on Substance Abuse

and Committee on Native American Child Health

ABSTRACT
Inhalant abuse is the intentional inhalation of a volatile substance for the purpose
of achieving an altered mental state. As an important, yet-underrecognized form
of substance abuse, inhalant abuse crosses all demographic, ethnic, and socioeco-
nomic boundaries, causing significant morbidity and mortality in school-aged and
older children. This clinical report reviews key aspects of inhalant abuse, empha-
sizes the need for greater awareness, and offers advice regarding the pediatrician’s
role in the prevention and management of this substance abuse problem.

TYPES OF CHEMICALS AND PRODUCTS ABUSED
The term “inhalant” encompasses a wide range of pharmacologically diverse
substances that readily vaporize. Most other substances of abuse are classified by
grouping together substances that share a specific central nervous system action or
perceived psychoactive effect, but inhalant substances that are abused are grouped
by having a common route of drug use. Inhalant abuse, sometimes referred to as
solvent or volatile substance abuse, can be better understood when the expansive
list of inhalants is classified into 3 groups on the basis of what is currently known
pharmacologically: group I includes volatile solvents, fuels, and anesthetics; group
II includes nitrous oxide; and group III includes volatile alkyl nitrites (Table 1).
This classification is also consistent with reported differences in user populations,
patterns of abuse, and associated problems seen clinically.1–3 Drugs that do not
readily vaporize at room temperature, such as cocaine, heroin, nicotine, or alcohol,
can also be abused through inhalation, but characteristic pharmacologic properties
distinguish these substances from inhalants.

Inhalant abusers use volatile products that are capable of producing a quick and
generally pleasurable sensory experience, or “high,” with rapid dissipation and
minimal “hangover” symptoms. Inhaled substances are widely available, conve-
nient, inexpensive, easily concealed, and legal for specific intended uses but are
intentionally misused by abusers. Many of these qualities are important factors
that promote use in a young age group, because children have less sophisticated
resources for acquiring alternative substances of abuse. The most commonly
abused inhalants are the group I aliphatic, aromatic, or halogenated hydrocarbons
found in thousands of commonly used and readily available consumer products.
Virtually any hydrocarbon can have mind-altering effects when inhaled in large
doses. Nitrous oxide or “laughing gas” is diverted from medical or dental anesthe-
sia use and sold in balloons for inhalation or is simply inhaled from whipped cream
aerosol cans. Alkyl nitrites or “poppers” are also abused; prototypically, amyl
nitrite ampules intended to treat angina are “popped” open and inhaled.
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EPIDEMIOLOGY
Inhalant abuse occurs throughout the world, in indus-
trialized nations as well as developing countries. Several
studies have helped define the epidemiology of volatile
substance abuse in the United States.3–11 The peak age of
inhalant abuse is 14 to 15 years, with onset in children as
young as 5 or 6 years of age. Use typically declines by 17
to 19 years of age but can continue into adulthood. Use
by adults may predominate under particular circum-
stances, such as when certain occupations make abus-
able solvents, propellants, or anesthetics readily avail-
able. Inhaled nitrites have a long history of being abused
in certain social settings, particularly when men have
sex with men.3 The type, frequency, and method of
volatile substance abuse vary widely in relation to age of
the abuser, geographic region, and ease of availability.

The National Survey on Drug Use and Health (NS-
DUH), an annual survey of drug use in the general US
noninstitutionalized civilian population 12 years and
older, has documented inhalant abuse initiation by both
adolescents and adults.10 In 2005 and similar to previous
years, 72.3% of the 877 000 new volatile substance
abusers aged 12 to 49 years were younger than 18 years,
with a mean age of 16.1 years. Since 2002, no significant
change has occurred in the number of inhalant initiates,
the average age of first use, or the rates of inhalant abuse
by either youth or adults. This survey again showed no
significant male-female difference in lifetime prevalence
of inhalant abuse in the 12- to 17-year age group but
confirmed a greater prevalence of inhalant abuse by men
in the 18- to 25-year age group, suggesting that sus-
tained use of inhalants is more common in males. Com-

parison of 2004 NSDUH findings with the Canadian
Addiction Survey, a telephone survey in early 2004 of
Canadian household residents 15 years and older,
showed that US residents were 7 times more likely
(9.5%) than Canadians (1.3%) to have ever used inhal-
ants.12

According to the National Institute on Drug Abuse
and the University of Michigan’s annual Monitoring the
Future (MTF) survey results11:

● Prevalence of lifetime inhalant use (“ever used”)
among 12th-graders has ranged between 10.3% in
1976 (when first included in the survey) and 18.0%,
the 1990 peak. The 2006 rate of 11.1% has been stable
since 2002.

● Since 1979, prevalence has additionally been reported
after adjustment for the underreporting of amyl and
butyl nitrite use. Adjusted lifetime prevalence figures
remained at or above 17.0% until 1997 before steadily
declining and stabilizing near the 2004 low of 11.4%.
Adjusted lifetime and annual-use (“at least once in the
past year”) rates for 12th-graders (11.5% and 4.7%,
respectively, in 2006) are among the lowest levels in
survey history.

● Roughly similar declines in prevalence of inhalant use
have been documented in the 8th- and 10th-grade age
groups, which the MTF survey has included since
1991 but does not adjust for possible nitrite use.

● Recent data on perceived harmfulness may be porten-
tous. Since 2001, the percentages of 8th- and 10th-
graders who indicated that they “think people risk
harming themselves (physically or in other ways) if
they try inhalants once or twice” or “try inhalants
regularly” have decreased. Past research has shown
that decreasing perceived risk of using a drug often
precedes an upswing in use of that drug.

MTF survey results have consistently shown that the
reported prevalence of inhalant use by 8th-graders has
been, on average, approximately 2% to 3% greater than
that of 10th-graders, which runs approximately 2%
greater than that of 12th-graders. This pattern, which is
opposite that of nearly all other abused substances, may
simply reflect that early experimentation with this easily
acquired drug class is greater in younger age groups, that
older students may fail to report inhalant use that oc-
curred in earlier grades, or that many 8th-grade inhalant
abusers subsequently drop out of school and are, there-
fore, no longer included in the survey population.6,13,14

Research has shown that inhalant use often occurs in
conjunction with other risk behaviors and that higher
rates of inhalant abuse occur among children who have
poor grades or have dropped out of school compared
with classmates who remain in good standing at
school.6,13–15

Although inhalant abuse is more prevalent among

TABLE 1 Pharmacologic Classification of Inhalants: Selected
Common Street Names and Chemical Content of Product
Examples

I. Volatile solvents, fuels, and anesthetics (air blast, discorama, hippie crack,
medusa, moon gas, oz, poor man’s pot)

Solvents: toluene, acetone, methylene chloride, ethyl acetate, TCE in paint
thinner, paint and polish removers, correction fluid, and felt-tip marker fluid;
TCE and tetrachloroethylene in degreasers, spot removers, and dry-cleaning
fluids; toluene, hexane, TCE, ethyl acetate, and methyl chloride in glues and
rubber cement; propellants and solvents such as butane, propane,
chlorofluorocarbons, hydrocarbons in aerosol spray paint, computer/
electronics-cleaning spray, spray deodorant, hair spray, vegetable-oil
cooking spray, air-freshener spray, fabric-guard spray, and analgesic sprays

Fuels: butane or propane lighters or pressurized fuel tanks, gasoline, racing car
octane boosters, refrigerants

Anesthetics: ether, halothane, enflurane, ethyl chloride
II. Nitrous oxide (laughing gas, buzz bomb, shoot the breeze): diverted medical

anesthetic, whipped-cream dispenser charger (whippets), whipping-cream
aerosol

III. Volatile alkyl nitrites (poppers, snappers, boppers, pearls, amys �isoamyl nitrite
diverted from medical use�, quicksilver, and brand/slang terms Rush, Bolt,
Thrust, Climax, Locker Room): videocassette-recorder head cleaner, liquid
aroma/liquid incense air fresheners or room odorizers (mostly cyclohexyl
nitrite), isobutyl nitrite or butyl nitrite, isopropyl nitrite

TCE indicates 1,1,1-trichloroethane.
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geographically isolated and socioeconomically disadvan-
taged populations, it crosses all demographic boundaries
and occurs in rural as well as urban settings and among
all ethnic groups in the United States.4,6–11 Important
universal factors that promote initial experimentation
with inhalants and their continued use include peer use
and low perceived harm from use.8,11,16 Inhalant use is
often associated with impoverished living conditions,
delinquency, criminal behavior, incarceration, depres-
sion, suicidal behavior, greater antisocial attitudes, fam-
ily disorganization and conflict, or a history of abuse,
violence, or other substance abuse, including injection
drug use.4,13,15–21

MTF surveys have documented lower rates of past-
year inhalant use among Hispanic compared with white
individuals, with the lowest rates consistently among
black individuals.11 Similarly, most other studies have
found rates of inhalant use by Hispanic youth to be the
same as or lower than use by non-Hispanic white
youth.4–8,10,11 NSDUH data consistently show that rates of
inhalant abuse by Asian American youth are among the
lowest.4,10 Inhalant use has been seen as a particularly
serious problem among American Indian/Alaska Native
youth for many years.6,10,22 Research to discern factors
contributing to inhalant abuse suggests that adverse so-
cioeconomic conditions, including isolation and lower
educational levels rather than racial or cultural factors
per se, account for the reported higher rates among
these minority populations. Eskimo children 10 to 19
years of age living in 14 isolated Bering Strait villages
reported a lifetime prevalence of inhalant use of 48%.23

American Indian youth living on reservations have been
shown to have higher rates of inhalant abuse than do
either American Indian youth living off reservations or
non-Hispanic white youth.22 Paralleling the decreasing
inhalant abuse shown by the MTF studies until 2004, a
promising downward trend has also been demonstrated
since 1995 by the annual survey of American Indian
students living on reservations.8 Because use of other
drugs during much of this time period also decreased,
substitution of other drug use for solvent use was not felt
to explain the trend. Despite these epidemiologic data,
inhalants remain among the least studied groups of
abused substances. Much research is needed to under-
stand all aspects of inhalant use, including the neuro-
pharmacologic effects and psychosocial correlates.

MECHANISMOF ABUSE AND IMMEDIATE EFFECTS OF
INHALANTS
Inhalants are abused through a variety of methods, and
many “street” terms for this activity have been gener-
ated, such as (glue) sniffing, snorting, huffing, glading,
and dusting. Product fumes are usually inhaled through
the mouth (huffing) or nose (sniffing or snorting) from
the original container. Abusers may also inhale vapors
from a chemical-saturated rag held to the face or stuffed

in the mouth, which is also called huffing. Some aerosols
are sprayed directly into the mouth or nose, and volatile
solvents can be applied onto the nasal mucosa or a
nearby surface such as fingernails or a shirt collar or cuff
and then inhaled. “Glading” refers to the inhalation of
air-freshener aerosols, whereas a recently coined term,
“dusting,” refers to the abuse of aerosol computer and
personal electronics cleaning products by placing the
canister straw into the mouth or nose. Familiar and
innocuous containers are often used to help conceal
inhalant abuse (eg, inhaling spray paint fumes out of a
soft drink can or nitrous oxide–filled balloons). A paper
or plastic bag containing the inhalant can be held to the
mouth and nose or over the head (“bagging”).

Unusual fads in inhalant abuse products or methods
have been reported, such as heating volatile substances
and inhaling the released vapors, as has been done with
certain fertilizers or “snotballs” of rubber cement.24

Mothballs have been abused by bagging or chewing.25

Products combining inhalants with nonrespirable toxic
ingredients, such as antiperspirants containing the toxic
compound aluminum chlorohydrate, can be bubbled
through water.26 Combined alcohol and inhalant abuse
by drinking “ocean” has been a periodic problem on and
near some southwest American Indian reservations.
Mixing water or mouthwash with the contents of a
hairspray can, usually AquaNet, containing ethanol,
methanol, and a propellant, produces foamy “ocean wa-
ter” and combined toxicities.27

Inhalants are readily absorbed through the lungs,
with immediate and brief effects, and then relatively
rapidly metabolized predominately through the cyto-
chrome P450 system of the liver. Inhalants, except ni-
trites, are depressants that act directly on the central
nervous system through a wide range of mechanisms yet
to be completely elucidated.1,28 As a group, inhalants
most resemble alcohol, whereby different cellular mech-
anisms are responsible for myriad pharmacologic and
toxicologic effects. Opiate receptor involvement likely
plays a role in the analgesic effects of nitrous oxide, but
there is evidence for �-aminobutyric acid (GABA)–medi-
ated behavioral effects.1 Volatile hydrocarbons also have
GABAergic effects and a possible role in the inhibition of
glutamatergic neurotransmission involving N-methyl-D-
aspartate (NMDA) receptors.

The immediate effects of inhaling volatile solvents,
fuels, anesthetics, or nitrous oxide are similar to the
early stages of anesthesia. The user feels an initial stim-
ulating “rush,” then is light-headed, disinhibited, excit-
able, and prone to impulsive behavior. Intoxication lasts
only a few minutes but can be extended for several
hours by breathing inhalants repeatedly. Slurred speech,
dizziness, diplopia, ataxic gait, and disorientation occur
as the inhalant dose increases. Euphoria is followed by
drowsiness, a lingering headache, and sleep, particularly
after repeated cycles of inhalation. Visual hallucinations
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are possible with prolonged use. Coma is unusual, be-
cause as the user becomes drowsy, exposure to the in-
halant is usually terminated before a large enough dose
is absorbed to cause severe neurologic and respiratory
depression. Mucous membrane irritation may manifest
as rhinorrhea, epistaxis, sneezing, coughing, excess sal-
ivation, and conjunctival injection. Some patients expe-
rience nausea, vomiting, diarrhea, abdominal cramps,
dyspnea, or wheezing.28,29

Nitrites significantly differ pharmacologically from
other inhalants, because instead of direct central ner-
vous system effects, they primarily cause vasodilation
and smooth muscle relaxation. The sensations of floating
and increased skin tactility as well as warmth and throb-
bing occur within 10 seconds of inhalation but diminish
within 5 minutes. Nitrite abuse may result in tachycar-
dia, flushing, blurred vision, headache, lightheadedness,
significant hypotension, syncope, and sufficient methe-
moglobinemia to cause cyanosis and lethargy.1,3,29 Other
inhalants are used to alter mood, but nitrites are inhaled
to enhance sexual feelings, penile engorgement, and
anal sphincter relaxation to intensify sexual experi-
ence.3,29

MORBIDITY ANDMORTALITY
Patterns of inhalant abuse are similar to those of other
substance abuse, and users can generally be described as
experimenters, intermittent users, or chronic inhalant
abusers. Similarly, morbidity and mortality increase as
frequency of use increases, with the important exception
that “sudden sniffing death syndrome” is a risk during
any use, even during initial experimentation. In 1 study,
22% of inhalant abusers whose deaths were attributed
to sudden sniffing death syndrome had no history of
previous inhalant abuse.30 Sudden sniffing death syn-
drome is the leading cause of fatality related to inhalant
abuse.

Bass31 originally described sudden sniffing death and
elucidated its pathophysiology. Hydrocarbons and other
inhalants “sensitize” the myocardium to epinephrine,
and when this hormone is produced in response to any
of a number of stimuli, most commonly sudden stress or
fright, a fatal cardiac arrhythmia can result. Instead of
truly sensitizing the cells, volatile substances stabilize
myocardial cell membranes to depolarization. Because of
variable individual myocardial cell response and the
complex way that myocardial electrical impulses are
propagated, greater cell stability actually blocks electrical
impulse conduction and increases arrhythmia risk. Dur-
ing inhalant use, arrhythmias can occur even with nor-
mal epinephrine concentrations, but an adrenaline
surge, such as when hallucinating or when discovered
by or running from an authority figure, increases the
risk.32 Sudden sniffing death can occur during inhalation
or in the subsequent few hours, because a volatile sub-
stance dissolved in lipid-rich cell membranes dissipates

relatively slowly.32 This unpredictable and unprevent-
able type of death leaves no specific macroscopic or
microscopic postmortem features, so no cause can be
identified at autopsy.

Death caused by inhalant abuse can also occur
through a variety of other mechanisms but is usually
attributable to an acute and related event, most likely
suffocation, aspiration, or accidental injury (Table 2).
From 1981 to 1985 in Britain, suffocation, aspiration,
and accidental injury each accounted for approximately
15% of deaths attributable to inhalant abuse, and the
remaining 56% of deaths were attributed to sudden
sniffing death syndrome.30 Suffocation occurs when the
mode of use involves inhalation through the nose and
mouth from a plastic bag, which may occlude the airway
if the user loses consciousness. The risk of death caused
by aspiration, usually of vomitus, is similar to that for
alcohol or other depressants and is related to the com-
bination of a decreased level of consciousness and the
loss of protective airway reflexes. While under the in-
fluence of inhalants, users become less inhibited as well
as less alert and oriented, which can promote their en-
gaging in risk behaviors and lead to accidental injury and
death, such as from a motor vehicle crash, drowning,
fire, a jump or fall from heights, or hypothermia from
exposure to the elements.

The United Kingdom, with a population approxi-
mately one fifth that of the United States, has been the
only major part of the Western world to track in a
systematic way deaths associated with volatile substance
abuse. Since 1999 legislation banned the sale of butane
cigarette lighter refills to youth younger than 18 years,
there has been a significant drop in inhalant use deaths
in both this age group and older individuals. The 2003
volatile substance abuse–related death total of 51 was
the lowest number recorded for the United Kingdom
since 1983. Of the 9 individuals younger than 18 years
who died, 6 did so in relation to inhalation of butane
lighter refills, compared with 15 of the 24 deaths in this
age group in 2002.33

Three reports shed light on the US inhalant abuse
mortality rate. The Toxic Exposure Surveillance System
(TESS) database of the American Association of Poison
Control Systems showed 63 deaths in 11 670 cases of

TABLE 2 Causes of Death From Inhalant Abuse

Acute
Direct causes: immediate or “postponed” sudden sniffing death syndrome;
methemoglobinemia

Indirect causes: suffocation, aspiration, trauma, drowning, fire, other
Delayed
Cardiomyopathy
Central nervous system toxicity: toluene dementia and brainstem dysfunction
Hematologic: aplastic anemia, leukemia
Hepatocellular carcinoma
Renal toxicity: nephritis, nephrosis, tubular necrosis
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intentional inhalant abuse reported from 1996 to 2001
to poison-control centers nationwide.9 Actual mortality
rates are likely greater, as evidenced by extrapolation
from 2 studies that examined state death records that
mentioned inhalants as a contributing cause of death at
any age.34,35 These studies found 39 deaths in Virginia
from 1987 to 1996 and 144 deaths in Texas from 1988 to
1998. In Virginia, 70% of those who died were 22 years
and younger, and in Texas, 28.7% of victims were 8 to
17 years of age. Of the inhalant abuse cases reported to
the TESS, 54% were in youth 13 to 19 years of age, 15%
were in children 6 to 12 years of age, and 0.4% were in
children 5 years and younger. The 63 fatalities occurred
almost exclusively in adolescents and young adults.
Three types of inhalants were associated with the ma-
jority of deaths reported to the TESS: gasoline (45%), air
fresheners (26%), and propane/butane (11%). These
same group I inhalants (Table 1) were associated with
the majority of deaths in both Virginia and Texas, par-
ticularly fuels including refrigerants and various sol-
vents.

There is as diverse a list of possible sequelae of chronic
inhalant abuse as there is diversity in the types of volatile
solvents, fuels, and anesthetics used and the dose and
frequency of exposure. If chronic solvent abuse is termi-
nated, there is remarkable reversibility of many of the
pathologic effects, but compared with other organ sys-
tems, the nervous system has less regenerative capacity.
Of all biological membranes, myelin has the highest fat
content at 75%, and neuronal membranes may contain
up to 45% lipid. The primary consequence of frequent
and longer-term inhalant use over months to years is
chronic nervous system absorption of these highly li-
pophilic substances and significant nervous system dam-
age, resulting in muscle weakness, tremor, peripheral
neuropathy, cerebellar dysfunction, chronic encepha-
lopathy, and dementia, including mood changes28,29,36–39

(Table 3). Loss of coordination, gait disturbance, and
spasticity, particularly in the legs, have also been not-
ed.37–39 Computed tomography has demonstrated a loss
of brain mass, and magnetic resonance imaging has
shown white-matter degeneration and subcortical ab-
normalities, particularly in the thalamus, basal ganglia,
pons, and cerebellum.40 Cognitive impairment has been
reported with deficits found in memory, attention, au-
ditory discrimination, problem-solving abilities, visual

learning, and visual-motor function.29,38 A limitation of
the few studies that have investigated cognitive and
neuropsychiatric functioning of inhalant abusers is that
most of them have not adequately demonstrated that
the impairments were not premorbid deficits. Most of
the acute neurologic, neuropsychiatric, and cognitive
sequelae of volatile solvent abuse seem to be reversible,
but the resolution of chronic symptoms is much slower
and less complete.29,38

Other causes of morbidity and mortality are related to
the specific volatile chemical(s) used, associated health
risk behaviors, drug-drug interactions, or additional ma-
terial(s) found in the various inhaled products. Toxic
effects attributed to specific chemicals include an ichthy-
osis-like dermatitis on the extremities,25 decreased visual
acuity,41,42 sensorineural hearing loss,42 cardiomyopa-
thy,43 toxic hepatitis,44 distal renal tubular acidosis,45

metabolic acidosis,46 leukemia,47 and aplastic anemia.48

There is evidence that tolerance, dependence, and with-
drawal symptoms can occur, and reported morbidities
also include toluene embryopathy and neonatal with-
drawal.49–52 Lung damage from paint pigments, lead poi-
soning from leaded gasoline, and other such toxicities
have been reported when an inhalant contains another
potential toxin.53 Inhalant abuse is associated with the
abuse of other substances, including pharmaceuticals,
alcohol, tobacco, and illicit drugs, which can obscure the
diagnosis of inhalant abuse and increase potential mor-
bidity.21,54,55 Combining other drugs with inhalants ex-
pands the potential for risk behaviors, altered drug me-
tabolism, and drug-drug interactions, including
potentiation of drug effects, particularly depressant ef-
fects. High flammability and accidental combustion of
volatile agents have led to burns and other fire-related
injuries.3,24

Chronic nitrous oxide abuse causes short-term mem-
ory loss and peripheral neuropathy, which subside with
discontinuation of the abuse.29 Peripheral neuropathy
results from nitrous oxide inactivating vitamin B12 and
mediating a pernicious anemia-type syndrome, which
includes anemia, leukopenia, sensorimotor neuropathy,
and posterior/lateral column spinal cord disease.29 Nitrite
inhalation has been associated with hemolytic anemia in
patients with glucose-6-phosphate dehydrogenase defi-
ciency.56 Because nitrites are abused mainly for their
sensory and sexual effects, use may promote higher-risk
sexual practices, facilitate transmission of sexually trans-
mitted infections, and result in drug interactions, such as
with sildenafil.3 Chronic abuse of volatile alkyl nitrites
has documented hematologic and immune system ef-
fects without associated cognitive deficits.1,29,56

DETECTION OF INHALANT ABUSE
Inhalant abuse may not readily come to the attention of
others, including pediatricians, because signs and symp-
toms of use are often subtle. Abuse of inhalants should

TABLE 3 Major Neurotoxic Consequences of Inhalant Abuse

Cerebellar ataxia
Cranial neuropathy: usually cranial nerves V and VII
Encephalopathy: acute or chronic
Multifocal: both cortical and subcortical central nervous system damage, both

central nervous system and peripheral nerve effects
Optic neuropathy: visual loss
Parkinsonism
Peripheral neuropathy
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be suspected when a cache of a potential inhalant is
discovered or when products with abuse potential are
found stored in unusual locations, such as cans of gaso-
line or spray paint under a youth’s bed. Changes in an
adolescent’s behavior, including apathy, malaise, poor
appetite, a significant shift in choice of friends or activ-
ities, or an unexplained drop in school grades, can also
be signs of inhalant abuse. Those who are chronic and
heavy inhalant abusers may be identifiable because of
their combination of poor hygiene and grooming,
weight loss from decreased caloric intake, and chronic
complaints of, for example, fatigue, rhinitis, conjuncti-
vitis, recurrent epistaxis, and oral or nasal ulcerations.
Chronic neuropsychiatric changes, such as confusion,
poor concentration, depression, irritability, hostility, or
paranoia,28,29,57 may predominate. Symptoms of other
organ system toxicities from long-standing inhalant use
may also bring the abuser to medical attention.

Inhalant abusers may present with obvious intoxica-
tion and evidence of use, such as a conspicuous odor of
the inhalant. This chemical odor is most often present
because the abuser excretes a significant proportion of
the absorbed dose when exhaling, and the odor can
persist on the breath for many hours.57 If the abused
product spilled onto clothing during use or was inten-
tionally put on clothing, the odor may also persist, and
clothing stains or paint may be found. Paint or glitter
may also be seen on the abuser’s face or hands, or there
may be a “huffer’s rash,” classically a perioral or perina-
sal dermatitis with pyoderma.24,58 Contact with inhalants
dries the skin and leads to small cracks, which allow
bacteria to enter. The dermatitis may look like a non-
specific contact hypersensitivity reaction or perioral ec-
zema or, with nitrite use, may have a yellow crust at-
tributed to nitric acid, which can promote a
xanthoprotein reaction.58 Refrigerants and chlorofluoro-
hydrocarbon propellants, such as those found in com-
puter-cleaning aerosols, have been reported to cause
frostbite on the face or in the nose or oral cavity that can
lead to airway compromise.59

Similar to the approach to other substance abuse,
providing appropriate medical care for any child or ad-
olescent using inhalants results from a keen diagnostic
awareness leading to detection, intervention, and treat-
ment. Regular office screening for inhalant abuse as well
as other substance abuse and health risk behaviors must
be part of standard pediatric care. Inhalants are not
detected by using routine urine drug screening, so de-
tection relies on knowledgeable medical personnel who
consistently include screening questions as part of con-
ducting a thorough history and physical examination.26

When considered in certain clinical contexts, abnormal
nontoxicologic laboratory results, such as elevated liver
enzymes, may arouse or confirm a suspicion of inhalant
abuse. Blood and other tissues, usually brain or liver, can
be tested by specific gas chromatography technique

when inhalant detection is necessary, such as in a fatal-
ity.26 Specific urine drug testing is sometimes useful as
part of the treatment-compliance plan when benzene,
toluene, or a similar agent has been chronically abused,
because major urinary metabolites (phenol and hippuric
acid, respectively) are detectable when there has been a
high level of use.26

INHALANT ABUSE PREVENTION ANDMANAGEMENT
CONSIDERATIONS
As with other types of substance abuse, the most effec-
tive way to curtail use is through broad prevention ef-
forts, particularly primary prevention through education
paired with skills-building. Developmentally and cultur-
ally sensitive educational strategies should be imple-
mented, such as those implemented in many American
Indian communities through a prevention initiative in
conjunction with the American Indian Institute at the
University of Oklahoma.8

Limiting the availability of volatile substances is im-
practical, because they constitute products that are uni-
versally available and legal and have legitimate uses.
Restricting the availability of some of these products,
such as the United Kingdom ban on the sale of butane
lighter refills to youth, can be successful but may also
promote the use of other more-available products or
create a black market for the restricted products. Adding
a noxious chemical to the product to prevent misuse was
tried with plastic glue and found to be ineffective, be-
cause multiple products would require such adulterants,
abusers switch products, and legitimate consumers and
product efficacy might be adversely affected.60 Reformu-
lating the product by replacing the hydrocarbon with
other chemicals has occurred when economically feasi-
ble and when product efficacy could be maintained.
Product warning labels can alert the public to inhalant
dangers but may also promote easy identification of
abusable substances.61 Most states have laws making the
use of inhalants or sale to minors illegal, and although
difficult to enforce and of yet-unproven efficacy, such
laws serve as a reminder that society condemns inhalant
abuse.

Most acutely intoxicated inhalant abusers do not seek
medical attention, and only when intoxication is life-
threatening or has led to serious injury will an abuser
present to the emergency department. Acute medical
management of inhalant abuse starts with applying the
“ABCs” of life support to assess and stabilize the patient
and address any specific acute injury or toxicity, such as
combating methemoglobinemia by administering intra-
venous methylene blue. Hydration and cardiorespiratory
status should be monitored closely. Myocardial sensiti-
zation by inhalants necessitates a calm and supportive
environment in which the use of pressor medications
and bronchodilators are relatively contraindicated. No
medications reverse acute inhalant intoxication or have
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been found to be helpful with dependence or with-
drawal symptoms. Decontamination of the patient’s
clothing and skin may be indicated. Laboratory testing
can help monitor oxygenation and hematologic status
and detect other substances being abused. Testing for
organ-system damage should be considered only when
there is a history of regular and long-term inhalant use.
After acute stabilization, comprehensive medical care
includes documenting a detailed history and physical
examination and specifically evaluating the patient’s
mental health, substance abuse history, and psychoso-
cial needs so that appropriate inpatient or outpatient
interventions can be initiated.28,29,57

Little research exists concerning treatment needs and
successful treatment modalities specific to inhalant us-
ers, so clinicians rely on applying methods that are used
to treat other addictive disorders, such as cognitive-be-
havioral therapy, multisystem and family therapy, 12-
step facilitation, and motivational enhancement tech-
niques,.62 Inhalant abusers seem to respond best to a
treatment program that includes an extended detoxifi-
cation or “treatment readiness” period of 4 or more
weeks, during which basic supportive care and general
orientation are emphasized. If sufficient time is not al-
lowed, individuals seem incapable of engaging in the
treatment program.63 Some treatment facilities have
used a peer-advocate system for patients, which seems
to offer a nonthreatening and supportive treatment ap-
proach.64 Neuroleptics and other forms of pharmaco-
therapy are usually not useful in the treatment of inhal-
ant abusers except to address comorbid conditions.
Increasing personal and ethnic self-identity through
role-modeling has been suggested as helpful in treating
some groups of inhalant abusers, and positive cultural
identification has been shown to be important in Amer-
ican Indian/Alaska Native populations.65 Treatment
challenges are posed by the diversity of abused inhalants
and user populations, comorbid psychopathology, psy-
chosocial problems, polydrug use, and the physiologic
and neurologic effects of inhalant abuse.62,63 Treatment
of longer-term inhalant users is hindered by the fact that
there are few programs designed specifically for inhalant
abuse treatment, access to care may be limited, providers
generally have a pessimistic view about users’ neurologic
damage and chance for recovery, and providers often
lack sufficient knowledge and training about inhalant
abuse, inhalant users, and their treatment needs.64 Al-
though the principles of effective substance abuse treat-
ment in general apply to inhalant abuse treatment, any
treatment regimen must address the many clinical, emo-
tional, social, academic, pharmacologic, neurocognitive,
cultural, and demographic factors that make this type of
substance abuse unique. Treatment strategies are still
under development, and additional research is needed to
identify effective strategies for the treatment of children
and adolescents who use inhalants.

CONCLUSIONS AND ADVICE
The American Academy of Pediatrics has established
recommendations66 regarding the pediatrician’s role in
the prevention, identification, and management of sub-
stance abuse and advises the following to promote that
role with regard to inhalant use by youth.

1. Pediatricians are encouraged to:

● be aware that inhalant abuse occurs in all patient
populations, including their own;

● be knowledgeable about the epidemiology of inhal-
ant abuse, particularly about local and regional
trends, as well as resources, such as the telephone
number 1-800-222-1222 to contact the nearest
poison-control center;

● be knowledgeable about health consequences of
inhalant abuse and, in particular, about unique
clinical features such as central nervous system
damage and sudden sniffing death syndrome;

● assist in educating children, adolescents, parents,
teachers, media representatives, and vendors of
volatile substances regarding inhalant abuse pre-
vention and the health risks of inhalant use; and

● serve as a community resource regarding inhal-
ant use awareness, prevention, detection, and
management using national and local commu-
nity resources such as the National Inhalant
Prevention Coalition (1-800-269-4237 or www.
inhalants.com), an information and referral
clearinghouse.

2. Inhalant abuse education can be included in all sub-
stance abuse prevention curricula in the primary and
secondary grades, using approaches that effectively
warn against the dangers of inhalant use yet do not
inadvertently introduce youth to available substances
with abuse potential.

3. Widespread accessibility and use of research-based
resources such as National Institute on Drug Abuse
publications (available at www.drugabuse.gov/Drug-
Pages/Inhalants.html) are encouraged.

4. Increased research efforts to evaluate prevention and
treatment approaches specific to inhalant abuse and
to identify those with efficacy are needed.
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Injuries Associated With Infant Walkers

ABSTRACT. In 1999, an estimated 8800 children
younger than 15 months were treated in hospital emer-
gency departments in the United States for injuries asso-
ciated with infant walkers. Thirty-four infant walker-
related deaths were reported from 1973 through 1998. The
vast majority of injuries occur from falls down stairs, and
head injuries are common. Walkers do not help a child
learn to walk; indeed, they can delay normal motor and
mental development. The use of warning labels, public
education, adult supervision during walker use, and stair
gates have all been demonstrated to be insufficient strat-
egies to prevent injuries associated with infant walkers.
To comply with the revised voluntary standard (ASTM
F977-96), walkers manufactured after June 30, 1997, must
be wider than a 36-in doorway or must have a braking
mechanism designed to stop the walker if 1 or more
wheels drop off the riding surface, such as at the top of a
stairway. Because data indicate a considerable risk of
major and minor injury and even death from the use of
infant walkers, and because there is no clear benefit from
their use, the American Academy of Pediatrics recom-
mends a ban on the manufacture and sale of mobile
infant walkers. If a parent insists on using a mobile
infant walker, it is vital that they choose a walker that
meets the performance standards of ASTM F977-96 to
prevent falls down stairs. Stationary activity centers
should be promoted as a safer alternative to mobile in-
fant walkers.

ABBREVIATIONS. NEISS, National Electronic Injury Surveillance
System; CPSC, Consumer Product Safety Commission; JPMA, Ju-
venile Products Manufacturers Association.

OVERVIEW

An infant walker, or baby walker, consists of a
wheeled base supporting a rigid frame that
holds a fabric seat with leg openings and

usually a plastic tray. The device is designed to sup-
port a preambulatory infant, with feet on the floor,
and to allow mobility while the infant is learning to
walk. Some walkers are equipped with bouncing
mechanisms, activity toys, or locking devices that
keep them from moving, and some fold flat for stor-
age.

Estimated annual sales of walkers are more than
3 million.1 Older studies have found that 55% to
92% of infants between 5 and 15 months of age use
walkers.2–6 Parents give various reasons for using
walkers—to keep the infant quiet and happy, to en-
courage mobility and promote walking, to provide

exercise, and to hold the infant during feeding.4,5,7

One third of parents in one study used walkers be-
cause they believed that walkers would keep their
infants safe.5

DATA
According to the National Electronic Injury Sur-

veillance System (NEISS) of the US Consumer Prod-
uct Safety Commission (CPSC), an estimated 8800
children younger than 15 months were treated in
hospital emergency departments in the United States
in 1999 for injuries associated with the use of infant
walkers.8 This represents a 56% decrease in these
injuries since 1995, when 20 100 injuries were report-
ed.8 Thirty-four deaths associated with the use of
infant walkers were reported to the CPSC during the
years 1973 through 1998 (D. Tinsworth, personal
communication, November 2000). Population sur-
veys suggest that there may be as many as 10 times
more injuries that are sufficiently minor that they are
treated in physicians’ offices or do not require med-
ical attention.5 Parents report that walker-related in-
juries occur at some time in 12% to 40% of infants
who use walkers.6,9 A study of 65 Virginia children
injured in walkers estimated the annual incidence of
walker injuries resulting in emergency department
visits to be 8.9 per 1000 children younger than 1 year.
Severe injuries occurred at a rate of 1.7 per 1000.10

Approximately one fourth of infant walker-associ-
ated injuries reported to the NEISS are described as
“more severe,” and these are nearly all fractures and
closed head injuries. Skull fractures accounted for
almost 10% of all walker-related injuries in one large
series of patients.11

Reported injuries are overwhelmingly caused by
falls, either from the walker or with the infant re-
maining in the walker. Stairs are implicated in 75% to
96% of cases and in almost all of the severe injuries.11

A small number of pinch injuries to fingers and toes
occur.1,12 Burns account for 2% to 5% of walker-
related injuries.7,8,10 Walkers also have been com-
monly associated with poisonings of infants under 1
year of age.13 These burns and poisonings are attrib-
utable to the increased access to these hazards af-
forded by an infant’s increased mobility in a walker.
Although submersion is not a commonly reported
mechanism of nonfatal injury, 4 of the 11 deaths
reported between 1989 and 1993 were from drown-
ing (in a pool or toilet), 4 were from suffocation
(compression of the neck against the feeding tray),
and 3 were from falls.12

Little effort has been made to compare the rates
and severity of various injuries in children of the

The recommendations in this statement do not indicate an exclusive course
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same age who do or do not use walkers. A report
from Toronto’s Hospital for Sick Children, however,
states that during 1984, 123 infants who had fallen
down stairs in walkers were evaluated; only 1 infant
in the same age group who had fallen down stairs
was not in a walker.7 Although walkers do not con-
sistently account for the majority of infant injuries
associated with falls down stairs, in another study,14

walkers accounted for 45% of falls down stairways
causing head injury in children younger than 24
months, and these walker-related stairway falls
caused more severe injury. The study authors14 be-
lieve that the walker predisposes infants to more
serious injury by increased kinetic energy resulting
from the larger mass and higher initial speed (speeds
of more than 3 ft/sec have been recorded15) and
because the infant tends to remain in the walker while
falling, resulting in unprotected head exposure.14

Parents who use infant walkers often express their
perception that the walker keeps their child safe (a
form of baby-sitting), or that it helps the infant learn
to walk. Data supporting such benefits do not exist.
One study that evaluated children between 6 and 15
months of age demonstrated that walker-experi-
enced infants sat, crawled, and walked later than
no-walker controls, and they scored lower on Bayley
scales of mental and motor development.16 At first,
the unassisted gait of infants who use walkers may
be slightly abnormal.2 There is no evidence, how-
ever, that such effects are lasting in typical children
or that they have any impact on the child’s ultimate
motor development or intelligence.2,17 Anecdotal re-
ports suggest that children with cerebral palsy who
use walkers experience exaggerated abnormal motor
reactions and delay in development of normal bal-
ance and protective responses; however, the dura-
tion of these signs and the consequences of these
observations have not been addressed systematical-
ly.18–20 Beyond parental impressions that infants
seem happier in walkers, it does not appear that any
real benefits of using a walker can be found to bal-
ance the considerable risk of injury.

PREVENTION
Strategies to prevent infant walker-related injuries

include 1) warning labels and public education, 2)
adult supervision during walker use, 3) barriers such
as stair gates, 4) infant walker design changes to
prevent falls down stairs, and 5) a proposed ban on
mobile infant walkers.

Until the 1996 revision of the voluntary standard
for infant walkers (ASTM F977-96),21 injuries attrib-
utable to falls were addressed only through warning
labels, which was an ineffective strategy in reducing
these injuries.1 Several studies have shown that even
the occurrence of a walker-related injury does not
deter parents from the continued use of walkers for
the injured child or subsequent siblings. In one
study, 32% of parents reported that they used the
walker again after the injury, and 59% acknowledged
that they were aware of the potential dangers of
walkers before the injury episode.11 Thus, more la-
beling and educational efforts are not likely to lead

to an additional decrease in walker-related inju-
ries.4,5,7,11

Adult supervision also cannot be relied on to pre-
vent infant walker-related injuries. Moving at more
than 3 ft/sec, an infant can be across the room before
an adult has time to react. In one study, 78% of
children were being supervised at the time of the
injury, including supervision by an adult in 69% of
cases.11 Other studies have also shown that many of
these events occur with 1 or both parents in the
room.7,12,22 Stair gates are not uniformly effective
even when present; more than one third of falls
down stairs in one study occurred with stair gates in
place, but the gates were either left open or improp-
erly attached.7

Both mandatory and voluntary standards exist for
infant walkers. The mandatory standard that has
been in effect since 1971 (16 CFR 1500.86 [a]4) pri-
marily addresses injuries to digits caused by pinch-
ing or shearing in the frame of the walker and by
collapse of the walker. Judging from CPSC statistics,
these types of injuries are infrequent, suggesting that
these standards are effective.1 The voluntary stan-
dard (ASTM F977) addresses the more difficult prob-
lems of falls and tip-overs. The standard’s perfor-
mance requirements to prevent walker tip-overs and
structural failures appear to have been effective, be-
cause these types of incidents are now uncommon.

In 1996, the voluntary standard was revised to
include performance standards for infant walkers to
prevent falls down stairs. To comply, walkers man-
ufactured after June 30, 1997, must be wider than a
36-in doorway or must have a braking mechanism
designed to stop the walker if 1 or more wheels drop
off the riding surface, such as at the top of a stairway.
A similar voluntary standard was adopted in Can-
ada in June 1989 requiring the width of walkers to be
at least 900 mm (35.4 in).23 In the United States, CPSC
data confirm that basement stairs are involved in
approximately half of walker injuries and that about
80% of the doorways to these stairs are 36 in wide or
less.12 Although walkers meeting the new standard
began appearing in retail stores at the end of 1997,
overall industry compliance remains to be evaluated.
Because compliance is voluntary, the incentive for
manufacturers to meet the new safety standards is a
product certification by the Juvenile Products Man-
ufacturers Association (JPMA). The manufacturers
most likely to comply with the revised voluntary
standard are members of the JPMA; however, nearly
40% of the new baby walkers sold in the United
States are manufactured by firms that do not belong
to the JPMA. Because the rule-making proceeding
that the CPSC began in 1994 is still open, the CPSC
could pursue the development of a mandatory stan-
dard to prevent infant walker stairway falls if the
industry’s compliance with the voluntary standard
were judged to be inadequate.

Baby walker-like devices that do not roll across the
floor on wheels are also available to consumers.
These stationary activity centers allow children to
bounce, swivel, and tip, and they provide parents an
alternative to the use of mobile infant walkers. Injury
data for these devices are not yet available. Their
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stationary design eliminates the risk of stair-related
falls, however, and therefore they should be safer
than mobile walkers. The recent decrease in the num-
ber of baby walker-associated injuries is likely to be
attributable in part to the availability of walker alter-
natives, such as stationary activity centers, and a
decrease in the use of baby walkers manufactured
before July 1997.

RECOMMENDATIONS
1. Because data indicate a considerable risk of major

and minor injury and even death from the use of
walkers, and because there is no clear benefit from
their use, the American Academy of Pediatrics
recommends a ban on the manufacture and sale of
mobile infant walkers.

2. If a parent insists on using a mobile walker, it is
vital that they choose a walker that meets the
performance standards of ASTM F977-96 to pre-
vent falls down stairs.

3. Efforts should be made, through media cam-
paigns and during anticipatory guidance, to edu-
cate parents about the hazards and lack of benefits
of walkers. The particular risk of walkers in
households with stairs should be emphasized.

4. Even if walkers are banned, the life span of exist-
ing devices is considerable, and community pro-
grams should be developed to encourage proper
disposal of walkers so that they can be destroyed
and the materials recycled.

5. Agencies responsible for licensing child care facil-
ities should not permit the use of walkers in ap-
proved child care centers and homes. Hospitals
should not permit the use of walkers in their
facilities.

6. Because the safest baby walker is one without
wheels, stationary activity centers should be pro-
moted as a safer alternative to mobile walkers.

7. The CPSC should closely monitor the compliance
of infant walker manufacturers with the voluntary
standard ASTM F977-96 to ensure that noncom-
plying walkers do not continue to be manufac-
tured and sold.

8. The CPSC should collect surveillance data on chil-
dren injured while using walkers that are in com-
pliance with ASTM F977-96.
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Clinical Report—Injuries in Youth Soccer

abstract
Injury rates in youth soccer, known as football outside the United
States, are higher than inmany other contact/collision sports and have
greater relative numbers in younger, preadolescent players. With re-
gard to musculoskeletal injuries, young females tend to suffer more
knee injuries, and young males suffer more ankle injuries. Concus-
sions are fairly prevalent in soccer as a result of contact/collision
rather than purposeful attempts at heading the ball. Appropriate rule
enforcement and emphasis on safe play can reduce the risk of soccer-
related injuries. This report serves as a basis for encouraging safe
participation in soccer for children and adolescents. Pediatrics 2010;
125:410–414

INTRODUCTION

Soccer (known as football outside the United States) is one of the most
popular team sports in the world and continues to provide healthy
exercise for many young people. Participation in soccer is an effective
way for children to increase their level of physical activity and fitness,
because it requires intensive physical effort over an extended period of
time through practice and games.1 In the United States, an estimated
15.5 million2 people participate in soccer. Two national youth organiza-
tions have registered 650 0003 and 3.2 million4 participants younger
than 19 years, with a 7% increase in female adolescent players from
2001 to 2007.2 More than 700 000 girls and boys played soccer in US
high schools in 2008–2009,5 placing soccer among the top sports for
increased participation.5 With this growing participation comes a
greater number of injuries, leading to an increasing prevalence of
soccer-related cases presenting to the pediatrician.

INJURY RISK

Soccer has a higher injury rate than many contact/collision sports
such as field hockey, rugby, basketball, and football, although in 1
community study of 7- to 13 year-old players, football did have a higher
percentage of serious injuries and higher frequency of injury per team
per season.6,7 The US Consumer Product Safety Commission (CPSC),
through its National Electronic Injury Surveillance System, estimated
that there were 186 544 soccer-related injuries in 2006.8 Approximately
80% of these injuries affected participants younger than 24 years, and
approximately 44% occurred in participants younger than 15 years. It
is unfortunate that there is a wide variation in the reported incidence
of soccer injuries as a result of study differences in factors such as
level of competition, intensity of exposure, definition, classifications,
and reporting of injuries. Because of difficulties with interstudy com-
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parisons, standard definitions and
methodology have been proposed to
ensure consistent and comparable re-
sults in the future.9

With respect to age, participants
younger than 15 years tend to have a
higher relative injury risk and greater
prevalence of injuries compared with
older players.6,10–14 According to the
National Electronic Injury Surveillance
System, soccer injuries among young
athletes in the United States occur at a
peak of 2 injuries per 1000 partici-
pants.10 For soccer players older than
12 years, rates of 4 to 7.6 injuries per
1000 player-hours have been report-
ed.11,13,14 Over an entire soccer season,
girls’ and boys’ teams may expect 4.0
and 3.5 injuries per season, respec-
tively.15 It is notable that the risk of in-
jury is greater during competition
than during practice sessions.6,11,13–17

Although suffering a previous injury
within the past year confers a 1.74 rel-
ative risk of a new injury,11 there have
been no consistent findings to support
a higher risk to any position on the
field. Some have reported overall in-
jury rates to be similar between boys
and girls,18 but others have found
higher prevalence of injuries in female
players, with girls having an increased
risk of anterior cruciate ligament
(ACL) tears and concussions and being
more likely than boys to be injured in
training situations. In contrast, boys
have a greater relative risk of injury
during competition.12,17

Indoor and outdoor soccer environ-
ments have a similar relative risk of
injury, including contact injury across
age groups; however, knee injuries are
more prevalent in outdoor soccer.11

Field surface and shoe characteristics
can affect injury risk, especially in out-
door soccer. Appropriate monitoring
of field conditions, specifically holes or
other irregularities, can reduce lower-
extremity injuries. More specifically,
uneven playing surfaces can result in

excessive loading of ligaments and
muscles and may contribute to im-
proper landing after jumping. Inappro-
priate footwear can lead to either too
little or too much frictional force,
which can increase the risk of lower-
extremity injury.6 A common overuse
injury in skeletally immature players,
especially during peak growth velocity,
is calcaneal apophysitis (Sever dis-
ease), attributable in part to play on
hard fields with cleats that have insuf-
ficient heel/arch support.19

TYPES OF INJURIES

Soccer is classified as a high- to
moderate-intensity contact/collision
sport,19 with most injuries overall oc-
curring from either player-to-player or
player-to-ground/ball/goalpost con-
tact rather than overuse.14–16 Contact
injuries occur primarily when the
player is tackling the ball, being tack-
led, or heading the ball as 1 or more
defenders are impeding the play.6 The
mechanisms of noncontact injury in-
clude running, twisting/turning, shoot-
ing, and landing. Most injuries are
classified as minor and require noth-
ing more than basic first aid or a max-
imum of 1 week’s absence from soccer
participation.6,14,18

Injuries to the lower extremities are
most common, with the majority of in-
juries resulting from nonbody con-
tact.6,10,11,12,16,18 Ankle injuries account
for 16% to 29%15,16 of these injuries and
are more frequent in male players.6,14

Knee injuries occur in 7% to 36% of
injured players16,17 and are seen more
frequently in females.6,14 The lower leg
(5%–6%),14,16 upper leg (9%–22%),15,16

and groin/torso (5%)16 are less
commonly affected. Contusions and
sprains/strains of the lower extremi-
ties are the most common injury
types6; more sprains and strains are
seen in the emergency department
setting than either contusions/abra-

sions or fractures.10 Fractures account
for less than 10% of injuries.

One serious lower-extremity injury
that presents frequently to physician
offices or the emergency department
is a rupture of the ACL. This injury is
more common in female players than
in male players. Arendt et al20 reported
that female collegiate soccer players
have a 2.8 times greater risk of ACL
rupture than do male players, and
other studies have indicated a 4 to 6
times greater risk in female players
than in age-matched male counter-
parts in the same activity.18,21 Most in-
juries in female participants are the
result of valgus hyperextension of the
knee during landing, cutting, or turn-
ing.21 Many contributing factors for
this gender-based imbalance have
been postulated, including hormonal
influences, anatomic differences in
lower-extremity alignment, ligament
size and laxity, and dissimilar neuro-
muscular activation patterns.21 Func-
tional knee braces have proven unsuc-
cessful at preventing ACL injuries.20,22

Prophylactic neuromuscular and pro-
prioceptive exercise programs have
been designed to train girls how to
adopt particular muscle-recruitment
strategies that decrease joint move-
ment and protect the ACL from high-
impact loading during high-risk
athletic maneuvers.21,23 Statistically
significant reductions in ACL ruptures
have been demonstrated in adolescent
and college-aged females participat-
ing in such programs.23,24 Results of a
meta-analysis demonstrated that neu-
romuscular training decreases the po-
tential biomechanical risk factors for
ACL injuries and ACL tears in older ad-
olescent and adult players as a re-
sult.25 Studies indicating knee-injury
risk alongwith potential risks and ben-
efits of prophylactic exercise pro-
grams in preadolescent players are
lacking. At the time of this writing, 2
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knee-injury risk-reduction programs
have been studied (Table 1).

Upper-extremity injuries represent 3%
to 12%16,17 of total injuries, with the
shoulder (1.1%–1.8% of total injuries)
and the wrist/hand/elbow (3%–5% of
total injuries) being uncommonly
affected.14

Direct impact to the abdomen can re-
sult in intraabdominal organ damage,
and althoughmost cases are relatively
minor in severity, life-threatening and
even fatal cases of abdominal trauma
have been reported.10,26

Fatalities Resulting From Goalpost
Contact

Fatalities from soccer-related inju-
ries are associated almost exclu-
sively with traumatic contact with
goalposts.10 Since 1979, 28 fatali-
ties have been reported from inci-
dents associated with falling soccer
goalposts.8 These findings have
prompted specific recommendations
from equipment manufacturers and
the CPSC27 to ensure that soccer
goalposts are adequately secured
during play and when not in use. Pad-
ding of goalposts has also been rec-
ommended, but evidence of efficacy
of pads in preventing injury is
lacking.

Concussion

The concussion rate among soccer
players is similar for both elite and
recreational athletes to that of Ameri-
can football and ice hockey players.28

Although some studies have indicated
that head/facial injuries, including
concussions, account for only 3% of to-
tal injuries, there may be significant
underreporting.14 Female high school
soccer players have a slightly higher
risk of concussion than do their male
counterparts.29 The most frequent
cause of concussion in elite college
soccer playerswas found to be contact
with another player’s head, elbow, or
foot (47%), and contact with the ball
(24%), ground/goalpost (17%), and
combinations of objects (10%) were
less frequent causes of concuss-
ions.30 General sport-related concus-
sion management and return-to-play
guidelines have been published31,32;
however, there are currently no
postconcussion return-to-play guide-
lines specific to soccer.

Collision, rather than purposeful head-
ing, was found to be the most likely
cause for acute head injuries in soccer
players treated in emergency depart-
ments.33 The contribution of purpose-
ful “heading” of the soccer ball to both
acute and potential long-term concus-
sive effects, such as cognitive dysfunc-
tion, seems less controversial today
than previously.28,33 A critical review of
the literature does not support the
contention that purposeful heading
contacts are likely to lead to either
acute34,35 or cumulative brain dam-
age,36–39 and additional study is neces-
sary to provide confirmatory evidence
of neuropsychological consequences
of subconcussive soccer-related head
contacts.40

Efforts to reduce potential injury from
heading the soccer ball arewarranted.
Proper heading techniques, the appro-
priate age at which to initiate teaching
of purposeful heading, and character-

istics of the soccer ball have been
studied as a means to reduce head in-
jury. The best technique is to contract
the neck muscles to hold the head rig-
idly fixed to the trunk, allowing the ball
to contact the hairline of forehead.39

One large US-based soccer organiza-
tion does not teach purposeful head-
ing to players younger than 10 years,3

but other soccer authorities or organi-
zations do not adhere to this rule uni-
formly. Although proper technique is
foremost in reducing the risk of con-
cussion from heading the ball, it is also
imperative that soccer balls be water
resistant, sized appropriately for age,
and not hyperinflated.3,27,41

Data currently are insufficient to state
that soft helmets prevent head injury,
and this absence of prospective data,
combined with a lack of uniform safety
standards and regulations, makes uni-
versal support of soft helmets prema-
ture at this time.39 The authors of 1 ret-
rospective cross-sectional study found
that use of soft helmets was associ-
ated with a reduction in concussions
and soft tissue injuries compared with
no helmet, without increasing risk of
injury to areas not covered by the head
gear.42

Eye and Other Facial Injuries in
Soccer

Soccer is classified as a sport with
low-to-moderate risk of eye injury.
The American Academy of Pediatrics
(AAP) and American Academy of Oph-
thalmology strongly recommend
protective eyewear for all partici-
pants in soccer, whereas on the ba-
sis of 1 study on ocular injury in col-
legiate sports, use of eye protection
based on the athlete’s past ocular
history was recommended.43,44 Pro-
tective eyewear should be manda-
tory for athletes with only 1 func-
tional eye and for those who have
had major eye surgery or trauma.45

Proper protective eyewear includes

TABLE 1 Components of a Knee-Injury
Risk-Reduction Program23,47,48

1. Warm-up
a. Jogging, skipping, backward running, and
carioca

2. Stretching
a. Calf, hamstring, quadriceps, inner thigh, and
hip flexor

3. Strengthening
a. Lunges, squats, hamstring-strengthening
exercises, and toe raises

4. Plyometrics
a. Variety of hopping, jumping, and bounding
drills

5. Agility exercises
a. Shuttle and diagonal running

Qualified instructors can reduce injury risk by helping to
ensure proper technique (especially with plyometric load-
ing and progression).
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polycarbonate lenses that meet the
American Society for Testing and Ma-
terials (ASTM) F803 standards.43 Soc-
cer is also associated with orofacial
and dental injuries. Use of protective
mouth guards has been advocated to
reduce the number of these injuries.

FAIR PLAY

If there is low adherence to fair-play
policy, injury risk can be greater. It is
notable that foul play has been associ-
ated with a significant number of
contact-related injuries.12,18 One study
of competitors in 9 different sports in
100 US high schools identified 98 066
injuries over a 2-year period that oc-
curred as a direct result of an illegal
activity as ruled by a referee or disci-
plinary committee. Girls’ basketball
(14%) and girls’ (11.9%) and boys’
(11.4%) soccer had the highest rates
of such injuries, most of which were
concussions or other head/facial inju-
ries.46 There is consensus that proper
rule enforcement and limitation of vio-
lent contact can reduce the risk of in-
jury. Officials controlling the physical-
ity of the game and emphasis on safe
play with respect for one’s oppo-
nents27,37 can both play significant
roles in reducing contact injuries in
soccer.

CONCLUSIONS AND GUIDANCE FOR
CLINICIANS

1. Children, adolescents, and young
adults can be encouraged to par-
ticipate regularly in all forms of
physical activity, including youth
soccer. Soccer can provide a valu-
able component of fitness and
physical activity strategies for
young people.

2. Knee-injury risk-reduction pro-
grams seem promising, particu-
larly for adolescent and collegiate
female players. Research-validated
programs are easily accessible at
no cost on referencedWeb sites. Pe-
diatricians are encouraged to fa-
miliarize themselves with these
programs and inform their patients
on the availability and potential
benefits. Additional research is
needed to better define knee-injury
risk in younger players (younger
than 14 years) and to study poten-
tial risks (eg, plyometric leaping
and impact on open growth plates)
to starting prevention exercises in
preadolescent players.

3. To reduce soccer-related fatalities,
goalposts should be secured in a
manner consistent with guidelines
developed by the manufacturers
and the CPSC.

4. Violent behavior and aggressive in-
fractions of the rules tend to in-
crease the risk of injury and should
be strongly discouraged. Pediatri-
cians are encouraged to advocate
for the enforcement of all rules and
guidelines while strongly promot-
ing sportsmanship and fair play to
ensure maximum safety and enjoy-
ment for the athletes.

5. Data have been insufficient to link
repetitive heading with permanent
cognitive impairment. However, the
AAP encourages heading of the ball
to only be taught when the child is
willing to learn proper technique
and has developed coordinated use
of his or her head, neck, and trunk
to properly contract the neck mus-
cles and contact the ball with the

forehead. This guidance is based on
consensus of opinion among mem-
bers of the AAP Council on Sports
Medicine and Fitness Executive
Committee, because there is cur-
rently no valid evidence to support
this conclusion.

6. Physicians are encouraged to be
aware of and adhere to guidelines
regarding the management of con-
cussion and to help educate
coaches and athletic trainers using
available resources.

7. Protective eyewear is recom-
mended for all participants in soc-
cer, because there is a risk of eye
injury, and should bemandatory for
athletes with only 1 functional eye
or those with a past history of ma-
jor eye surgery or trauma.
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Injury Risk of Nonpowder Guns

ABSTRACT. Nonpowder guns (ball-bearing [BB] guns,
pellet guns, air rifles, paintball guns) continue to cause
serious injuries to children and adolescents. The muzzle
velocity of these guns can range from approximately 150
ft/second to 1200 ft/second (the muzzle velocities of tra-
ditional firearm pistols are 750 ft/second to 1450 ft/sec-
ond). Both low- and high-velocity nonpowder guns are
associated with serious injuries, and fatalities can result
from high-velocity guns. A persisting problem is the lack
of medical recognition of the severity of injuries that can
result from these guns, including penetration of the eye,
skin, internal organs, and bone. Nationally, in 2000, there
were an estimated 21840 (coefficient of variation: 0.0821)
injuries related to nonpowder guns, with approximately
4% resulting in hospitalization. Between 1990 and 2000,
the US Consumer Product Safety Commission reported
39 nonpowder gun–related deaths, of which 32 were chil-
dren younger than 15 years. The introduction of high-
powered air rifles in the 1970s has been associated with
approximately 4 deaths per year. The advent of war
games and the use of paintball guns have resulted in a
number of reports of injuries, especially to the eye. In-
juries associated with nonpowder guns should receive
prompt medical management similar to the management
of firearm-related injuries, and nonpowder guns should
never be characterized as toys. Pediatrics 2004;114:1357–
1361; nonpowder guns, BB guns, pellet guns, air rifles,
paintball guns.

ABBREVIATIONS. BB, ball bearing; CPSC, US Consumer Product
Safety Commission; NEISS, National Electronic Injury Surveil-
lance System; EPD, eye-protective device; ASTM, American Soci-
ety for Testing and Materials.

BACKGROUND

Atraditional firearm gun is one that launches a
projectile (ie, a bullet) by using the energy
generated by burning of gunpowder. Non-

powder guns utilize the power of compressed air to
launch a projectile. Nonpowder guns can be classi-
fied by the type of projectile they fire, the propulsion
mechanism, or the type of barrel.1–4 The type of
projectile can be lead, brass, steel, copper, or, most
recently, a paintball. Paintballs are small gelatin pro-
jectiles that are 17 mm in diameter, filled with non-
toxic, water-soluble paint, and intended to explode
on contact with an object.5,6 This type of projectile is

used in war games designed to mark the player with
paint when he or she is hit. Air guns have been used
since the 16th century7,8 in warfare and to kill game
as large as deer.

The caliber of a projectile refers to its diameter and
is measured in hundredths of an inch or millimeters.
The caliber affects how much energy the projectile
acquires before leaving the muzzle, or the end of the
barrel. Tight-fitting missiles, those with little discrep-
ancy between the diameter of the projectile and that
of the muzzle, lead to higher velocities. In older
nonpowder guns, the projectile was smaller than the
barrel size, leading to dissipating of compressed air
and an inefficient, low-velocity gun. Technical mod-
ifications of these guns have resulted in higher-ve-
locity weapons.9 Standard pellet guns fire a pellet or
spherical ball bearing (BB) with a diameter of less
than 0.18 in (4.57 mm). Pellets have several designs,
such as wad cutter, sharp pointed, round nosed, and
hollow point. Each is suited for a different purpose.
Hollow points are used for hunting, and the pellet’s
diameter increases on impact to cause maximum
damage. Ballistic studies have shown that a larger
caliber pellet will penetrate the body (eg, skin, bone)
at lower velocities because of its increased mass. Skin
penetration can be achieved, for example, at a veloc-
ity of approximately 331 ft/second with a 0.177-
caliber pellet but at 245 ft/second with a 0.22-caliber
pellet. Ocular penetration can occur at velocities as
low as 130 ft/second.7,10 Polishing steel pellets with
a plastic skirt increases velocity, accuracy, and range
and is designed to increase penetration. Typically,
high-velocity guns are classified as those with muz-
zle velocities higher than 350 ft/second (D.
Tinsworth, MS, US Consumer Product Safety Com-
mission [CPSC], written communication, November
26, 2001).7,9,11–13

Projectiles can be fired by 3 propulsion mecha-
nisms. The spring-piston type is a powerful spring
that is cocked manually and released, driving the
piston that shoots a stream of air. Use of the spring-
piston can result in muzzle velocities between 250
and 350 ft/second. The carbon dioxide–powered gun
uses a gas cartridge to generate a propulsive force
that can produce muzzle velocities of 350 to 450
ft/second. Muzzle velocities ranging, on average,
from 300 to 950 ft/second can be generated depend-
ing on the number of times the weapon is pumped,
although velocities in excess of 1200 ft/second have
been reported in the literature. This range of velocity

The guidance in this report does not indicate an exclusive course of treat-
ment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.
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overlaps velocities reached by traditional firearm
pistols that have muzzle velocities from 750 ft/sec-
ond to 1450 ft/second.1,3,9

The longer the gun barrel is, the higher the veloc-
ity. Gun barrels can be smooth or rifled. Rifled weap-
ons produce a spin in the projectile, giving it more
stability in flight. Dieseling of the barrel is achieved
when oil placed in the barrel is combusted by the
heat generated from friction, leading to an explosion.
This is used to increase the speed of the projectile.
Piggybacking entails simultaneously loading 2 pel-
lets into the firing chamber, increasing the momen-
tum and energy of the missile.9 A “zip gun” is a
modified gun using homemade powder ammuni-
tion.8 These modifications of nonpowder guns can
result in increased ability of these guns to cause
serious injury, not unlike traditional powder guns.

EXPOSURE AND INJURY PROFILE
The CPSC estimates that there are approximately

3.2 million nonpowder guns sold yearly.12–14 Non-
powder guns are sold in many department stores,
including toy stores.9 Eighty percent have muzzle
velocities over 350 ft/second, and 50% have muzzle
velocities between 500 and 930 ft/second. In 2000,
the National Electronic Injury Surveillance System
(NEISS), operated by the CPSC, collected informa-
tion from a nationally representative sample of 100
US hospital emergency departments that included
information on nonpowder gun injuries.

According to data from the Centers for Disease
Control and Prevention (http://webapp.cdc.gov/
sasweb/ncipc/nfirates.html and www.cdc.gov/ncipc/
wisqars/nonfatal/datasources.htm) and the CPSC,12

in 2000 the overall nonfatal age-adjusted rate of in-
jury from BB or pellet guns was 7.71 per 100000
population. In 2000, there were an estimated 21840
(coefficient of variation: 0.0821) nonpowder gun–re-
lated injuries treated in emergency departments (D.
Tinsworth, MS, CPSC, written communication, No-
vember 26, 2001). Of these, 2% occurred in children 0
to 4 years of age; 49% occurred in children 5 to 14
years of age; 33% occurred in those 15 to 24 years of
age; and the balance occurred in adults 25 years and
older. Approximately 12% of injuries were to the eye;
24% were to the head and neck, excluding the eye;
63% were to extremities; and 1% were to other body
areas. With the exception of the age group of 0 to 4
years, most victims were males. Sixty-six percent of
injuries were diagnosed as either foreign-body lodg-
ments or puncture wounds. There were no clear
seasonal variations in the injury incidence. Nguyen
et al15 provided a review of trends in BB or pellet gun
injuries in children and adolescents in the United
States from 1985 to 1999 derived from a special study
using the NEISS, which focused specifically on inju-
ries associated with penetrating gunshot wounds.
On the basis of data from this study, in 1999 an
estimated 14313 (95% confidence interval: 12025-
16601) children and adolescents had BB or pellet
gun–related injuries.

Many articles have been written detailing the clin-
ical manifestations of children injured by nonpowder
guns.3–10,16–31 Some striking observations have been

made. Lawrence3 reported on a series of 10 fatalities,
1 of which was a shot through the medial canthus of
the eye in a 6-year-old. The weapon was a carbon
dioxide–powered BB pistol. Bond et al10 described 16
children, 57% of whom required intraoperative treat-
ment, and 19% of whom required other invasive
procedures such as arteriogram or ventriculostomy.
Thoracic injuries were associated with high morbid-
ity and mortality when penetration of the chest wall
occurred. Abdominal wounds were frequently asso-
ciated with visceral injury and multiple perforations,
usually of the small bowel. Peritoneal penetration
was associated with a more than 80% chance of
visceral injury. Transtracheal and brain injuries were
also reported. These authors warn that the wound
itself may seem trivial, but if not appreciated for their
potential for tissue disruption, nonpowder gun inju-
ries to the head, chest, and abdomen may have cat-
astrophic results. They also note that the pellets from
air guns have a propensity to embolize if the missile
enters a blood vessel or the heart. The light weight of
air gun pellets allows the missile to be swept by the
blood flow more readily than heavier, higher-energy
projectiles. Friedman et al7 report that the potential
seriousness of pneumatic weapon injury is fre-
quently underestimated. These authors concluded
that injuries from air guns should be treated in a
manner similar to those from low-velocity powder
firearms. Bratton et al4 reviewed the clinical course of
101 children injured by nonpowder guns between
1988 and 1996 from Cincinnati, Ohio; Kansas City,
Missouri; and Seattle, Washington. The case fatality
rate for intracranial injuries was 30%, and 56% of
patients required at least 1 surgical procedure. Amir-
jamshidi et al16 noted that air-gun pellet injuries are
rare but catastrophic, with entrance usually through
the orbit or the neck and the entry wound being so
small that it may be disregarded on physical exami-
nation in the emergency department. They con-
cluded that early recognition and correct manage-
ment of possible complications is important to
improve outcomes. Bhattacharyya et al17 reported on
42 children admitted to a level I pediatric trauma
center for air-gun injuries over a 7-year period (1988-
1995). They had a mean hospital stay of 7 days
(range: 1-136 days) and a mean injury severity score
of 8.3. Half of the children underwent operative pro-
cedures, and 38% had serious long-term disability.
They concluded that these guns are not toys but are
weapons, and injuries related to their use should be
evaluated and managed in a similar fashion to pow-
der-weapon injuries. These findings were similar to
those of Walsh et al.18 In 1 study, the predominant
risk factors for ocular injury from an air gun were
lack of adult supervision, use of the gun for a pur-
pose other than target practice, and being at a
friend’s home or yard.20 Hearing loss has been re-
ported from nonpowder gun use,23 and suicides
from the use of air guns have been documented.8,28

Concurrent use of alcohol has been noted also and
probably contributes to misuse.

Paintballs used in war games are a relatively new
phenomenon.5,6,21,25 Semiautomatic and fully auto-
matic paintball pistols are available for purchase. The
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sport typically involves a team, designated fields,
and referees used to ensure fair and “safe” play.
Players should be 18 years and older, but younger
adolescents are allowed to play with the consent of
their parent(s). Private games also occur. The players
often wear camouflage, and start-up costs for the
weapon, goggles, and paintballs total $100 to $150.
The paintballs consist of spherical shells filled with
sorbitol, glycol, and food dye. The propulsion mech-
anism is usually a carbon dioxide canister, and muz-
zle velocities between 60 and 250 ft/second can be
achieved. Given the size of the projectile, the result-
ing injuries are nonpenetrating. Locally manufac-
tured paintballs are harder than the more expensive
imported varieties and may be responsible for the
severity of injuries reported in the United States.
Importantly, the increasing popularity of war games
has been associated with a number of reports in the
literature of ocular injuries. These injuries have in-
cluded but are not limited to hyphemas, commotio
retinae, glaucoma, cataracts, choroidal rupture, cor-
neal abrasion, conjunctival laceration, dislocation of
the crystalline lens, macular hole, and retinal detach-
ments.5,6,25,32,33 The visual outcome for many of these
injuries is poor. Injuries have occurred even with
eye-protective devices (EPDs), but no case of a player
injured while properly wearing an EPD meeting the
current American Society for Testing and Materials
(ASTM) standards has been reported.6 Some players
have sustained injuries to the eye when they have
removed their goggles because of fogging. Current
antifog inserts with a polycarbonate lens with a ure-
thane-based hydroscopic coating can help prevent
fogging. The current ASTM specifications do not
involve testing EPDs for their ability to resist fogging
but do require manufacturers to attach a warning to
EPDs without antifog treatment noting that fogging
may occur and recommending the use of an antifog
solution. There have been no reported deaths di-
rectly related to paintballs, but the CPSC issued a
warning on March 24, 2004, because of its investiga-
tion of 2 deaths caused by carbon dioxide canisters
flying off paintball guns (www.cpsc.gov/CPSCPUB/
PREREL/prhtml04/04105.html).

Before 1972, only 2 nonpowder gun–related fatal-
ities were reported in the literature. However, be-
tween 1972 and 1982, the decade after the introduc-
tion of high-powered air rifles, 10 more fatalities
were recorded by the CPSC.10 The number of deaths
per year has increased since then. From 1990 to 2000,
the CPSC reported 39 nonpowder gun–related
deaths, of which 32 were children younger than 15
years, with an average of 4 deaths per year.11 The
highest number of deaths occurred in 1989, 1990, and
1991.15 The trends in nonpowder gun fatalities and
nonfatal injuries parallel the epidemic of firearm-
related injuries and deaths of the past 2 decades.34

SAFETY STANDARDS
An ASTM voluntary safety standard was origi-

nally published in 1978. The current edition was
published in December 1992 (ASTM F589, Standard
Consumer Safety Specification for Non-Powder
Guns).35 This standard contains performance re-

quirements to ensure the proper functioning of these
products as well as provisions to address instruc-
tions, labeling, and marketing. The guns are general-
purpose guns not classified as precision, adult, or
training guns. For higher-power guns, the minimum
labeled age is 16 years, and the potential for serious
injury or death is indicated. For lower-power guns,
the minimum labeled age is 10 years, and the risk of
serious injury, particularly to the eye, is indicated,
but not the risk of death. In the pediatric literature as
early as 1984, Christoffel et al36,37 pointed to the
dangers of nonpowder guns, noting that they were
loosely regulated and could be legally purchased by
young adolescents in most jurisdictions. They also
emphasized the inadequacy of voluntary standards
and proposed stricter regulations.

From June 1 through July 31, 1994, the CPSC con-
ducted a limited study using follow-up telephone
investigation of the circumstances of 55 cases of non-
powder gun–related injuries reported to the NEISS.
Percentages provided in the analysis were based on
national estimates projected from the 55 cases for the
2 months of the survey. Additionally, information on
deaths was obtained from the CPSC Death Certifi-
cate, In-Depth Investigation, and Injury or Potential
Injury Incident files for the period of January 1, 1985,
through September 1, 1994. Information on 37 deaths
was included (D. Tinsworth, MS, CPSC, written com-
munication, November 26, 2001). Respondents were
victims or parents or guardians of victims. The injury
epidemiology mirrored that described for the 2000
data, with most injuries occurring in males younger
than 16 years. Individuals who fired the guns ranged
in age from 8 to 32 years, with most reported to be
younger than 16 years. When the gun operator was
younger than 16 years, there was no one 18 years or
older present at the time of the incident in more than
two thirds of the cases. The gun was most often
reported to be a rifle and received as a gift, and two
thirds were high-powered guns. As reported by the
respondents, 51% of the hazard patterns were unin-
tentional shootings, with victims coming into the line
of fire during practice, discharges during loading of
the gun, or incidents in which the gun “accidentally
fired.” Fourteen percent were of unknown intent, 7%
were intentional shootings, and 28% involved a gun
thought to be unloaded, guns that discharged unex-
pectedly, ammunition that ricocheted, or fingers that
became pinched in gun components. Ninety percent
of those who died were younger than 16 years. Most
fatalities resulted from wounds to the head or chest.

The CPSC report concluded that the effectiveness
of age-specific warnings on packaging and instruc-
tions needed additional study and that adult super-
vision was often lacking. It was unclear from the data
whether product modification to reduce hazards
would be effective.

LEGISLATIVE EFFORTS
Almost 30 states have regulations, ordinances, or

laws covering nonpowder guns.9,38 Two of the stron-
gest are in New York City and New York State. In
New York City, air rifles and BB guns are prohibited,
and licenses are not available. In New York State, no
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purchase or unsupervised use by someone younger
than 16 years is permitted, and adult supervision is
required at a shooting range or when hunting for
someone of this age. Florida also has a strong law
similar to the New York State law. In Florida, it is a
second-degree misdemeanor for a minor younger
than 16 years to use a BB gun, air gun, or gas-
operated gun unless an adult is supervising the pos-
session and the minor’s parent has consented to such
possession.

However, much variability exists, with some states
regarding nonpowder guns as firearms and others
not.15 Some state laws do not address nonpowder
guns at all. Many authors have called for restrictions
in sales and use of nonpowder guns, especially in
light of the technologic advances that have resulted
in much more powerful and dangerous weapons that
are capable of killing and maiming.9,19,31,39

SUMMARY/CONCLUSIONS

This technical report is focused mainly on the po-
tential for injury and death associated with the use of
nonpowder guns. Although some comments have
been made on risk factors for injury, this report is not
meant to be an exhaustive review of the behavioral
risk factors for injury, nor does the report summarize
the literature regarding the psychological implica-
tions or effects of the use of these weapons. The data
presented do allow the following conclusions:

• Nonpowder guns pose a serious risk of injury,
permanent disability, and even death.

• Since the 1980s, the use of high-powered air rifles
has been associated with approximately 4 deaths
per year.

• The range of muzzle velocities for nonpowder
guns overlaps velocities reached by traditional
firearms.

• Data suggest that lack of supervision and unstruc-
tured use may be risk factors contributing to the
incidence of injury from nonpowder guns.

• EPDs can be useful in decreasing, but not fully
eliminating, the incidence of ocular injuries asso-
ciated with paintball use.

• Injuries associated with nonpowder guns should
receive prompt medical management similar to
the management of firearm-related injuries.

• Nonpowder guns (BB guns, pellet guns, air rifles,
paintball guns) are weapons and should never be
characterized as toys.
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In-line Skating Injuries in Children and Adolescents

ABSTRACT. In-line skating has become one of the fast-
est-growing recreational sports in the United States. Re-
cent studies emphasize the value of protective gear in
reducing the incidence of injuries. Recommendations are
provided for parents and pediatricians, with special em-
phasis on the novice or inexperienced skater.

Since its introduction in 1980, in-line skating has
become one of the fastest growing recreational
sports for children and teenagers in the United

States. An estimated 17.7 million people younger
than 18 years participated in this sport in 1996, a 24%
increase over the previous year.1 The sport offers the
benefits of aerobic fitness,2 independent transporta-
tion for younger children, the opportunity to play
roller hockey or cross-train for other sports, and ven-
ues for competition in artistic, speed skating, and
endurance events. Entry-level skates now cost less
than $20 per pair, a 10-fold decrease in the past
decade. The low cost and multiple benefits of partic-
ipation have allowed the sport to thrive beyond the
limits of a “fad,” as evidenced by the existence of
a professional roller hockey league, in-line speed
skating competition at the Pan American Games,
trick-skating competition at the Entertainment and
Sports Programming Network (ESPN) Extreme
Games, several periodicals for enthusiasts, an inter-
national skaters association, a formal training pro-
gram for instructors,3 and summer training camps.

As the sport has grown, so has the number of
participants injured. In 1996, an estimated 76 000
children and teenagers younger than 21 years were
injured sufficiently while in-line skating to require
emergency department care, compared with about
415 000 bicyclists. The most common reasons cited
for injuries during in-line skating were losing one’s
balance because of a road defect or debris, being
unable to stop, out-of-control speeding, or doing a
trick.4 In one study, novice skaters incurred 14% of
all injuries requiring treatment.4 The wrist is the most
common site of injury (37% of all injuries), and two
thirds of wrist injuries are fractures. Few skaters die.
Of a total of 36 who died since 1992, the US Con-
sumer Product Safety Commission Clearinghouse re-
ported that 31 had collided with a motor vehicle.

Wearing proper gear is essential for safe skating.
This includes a helmet, wrist guards, knee pads, and
elbow pads. Wrist guards are designed to prevent

wrist injuries by preventing sudden extreme hyper-
extension, absorbing some shock of impact, dissipat-
ing kinetic forces by forward sliding on their hard
volar plates, and preventing local gravel burns. A
helmet, elbow pads, and knee pads are recom-
mended for shock absorption.5–9 Recent research4 has
evaluated the effectiveness of such gear and indi-
cates that wearing wrist guards could reduce the
number of wrist injuries by 87%, wearing elbow pads
could reduce the number of elbow injuries by 82%,
and wearing knee pads could reduce the number of
knee injuries by 32%. Although in this study the
number of in-line skaters who sustained a head in-
jury was not sufficient to determine the degree of
protection afforded by helmets, others10 have re-
ported that a bicycle helmet or similar approved
sports helmet11 is strongly protective against the oc-
currence of a head injury to bicyclists in the same
physical environment to which a skater is exposed.
Helmet use by child and adolescent skaters is re-
quired by law in New York and Oregon. Skaters who
participate in roller hockey or perform tricks should
wear heavy-duty protective gear, including well-
constructed wrist guards, knee pads, elbow pads,
and a full-head helmet that covers the ears.

“Truck-surfing” or “skitching” refers to skating
behind or alongside a vehicle while the skater holds
on to the vehicle. This enables a skater to travel at the
same velocity as the vehicle. However, it can be very
dangerous because the skater cannot slow down fast
enough to prevent colliding with the vehicle or being
thrown into oncoming traffic or the roadbed if the
vehicle suddenly slows, stops, or turns. If the skater
falls, his or her enhanced momentum will likely re-
sult in a greater force of impact, and consequently, a
more severe injury. Several deaths have been caused
by skitching.

The design of the skates should match the ability
of the skater. Three- or four-wheeled skates are suit-
able for novice- or intermediate-level skaters, de-
pending on the child’s foot size. Five-wheeled skates
are high-performance, extremely low-friction skates
that should be used only by competitive or long-
distance skaters. Skates should fit snugly to allow
good, responsive control. Skates, whether rented or
owned, should be well maintained: the brake pads
should not be worn down, the wheels should be
worn symmetrically and turn freely. Skates with ex-
pandable shells or interchangeable liners are now
available to accommodate the child’s growing foot.

Skating skill is not acquired easily or quickly.
Good balance and speed control are essential skills to
learn. In the past, children acquired skating skills on

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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traditional “quad” skates, rather than in-line skates,
but that pattern appears to be changing. The age at
which children are ready to use in-line skates safely
is not known with certainty because a combination of
factors are involved: physical factors (foot size and
body strength); skill factors (general athletic ability
and large-muscle coordination); and behavioral fac-
tors (vigilance in watching the surface for debris and
defects, sufficient attention to traffic, judgment). Al-
though most 7- and 8-year-olds can acquire the skills
needed to in-line skate, some children may acquire
these skills earlier or later. Judgment and ability to
avoid obstacles, including bicyclists, pedestrians,
and other skaters, are needed. Training may help the
novice learn the sport; more than 2000 certified in-
structors now teach in the United States.

With either type of skate, the novice should pref-
erably learn indoors at a skating rink, where surface
conditions, speed, and lighting are controlled with-
out the presence of motor vehicle traffic or other
obstacles. Novices particularly need a flat, smooth
surface free of debris.

Once a skater can control speed and direction on
an indoor rink, he or she is ready to skate on a path
or open lot. Hills (even small ones) should be
avoided at first. The path selected should be isolated
from motor vehicle, bicycle, and pedestrian traffic to
the greatest extent possible until the skater is com-
petent enough to avoid such obstacles. Separate trails
are advisable where possible. Trail designs have
been published, including recommendations for de-
sign speed, surface composition, drainage, trail
width, and sight distances.8 Trails should be kept
free of sand, dirt, leaves, and twigs, which can be-
come trapped between the wheels and cause a sud-
den change in velocity with loss of balance. Good
drainage is needed so that puddles do not form—
water changes the coefficient of friction and results in
a sudden change in velocity. Trails should also flat-
ten for at least 30 ft before intersections.8

RECOMMENDATIONS
The American Academy of Pediatrics recommends

that pediatricians provide the following advice to
patients and families concerned with this activity:

1. Parents need to understand both the benefits and
risks of in-line skating. Children and their parents
should appreciate that injuries are particularly
common in novice skaters, roller hockey players,
and those performing tricks.

2. Full protective gear needs to be used at all times,
including a helmet, wrist guards, knee pads, and
elbow pads. The helmet should be certified by the
American National Standards Institute (ANSI), the
American Society for Testing and Materials (ASTM),
the Snell Memorial Foundation, or the Consumer
Product Safety Commission. Skaters performing
tricks need special heavy-duty protective gear.

3. If skating takes place on the streets, pediatricians
should strongly encourage parents, children, and
adolescents to use streets that are blocked off or
closed to through traffic (eg, dead-end streets or
cul-de-sacs).

4. Special attention should be paid to the needs of
novice skaters to avoid injuries. They should skate
on an indoor or outdoor rink, rather than on a
path or street. Inexperienced children should not
attempt to do tricks.

5. “Truck-surfing” or “skitching” should be prohib-
ited for all skaters under any circumstance.

6. The type and fit of the skates should be carefully
considered when they are purchased or rented
and should be appropriate for the child’s size,
ability, and purpose.

7. Skaters should vigilantly watch for road debris
and defects, which may precipitate a loss of bal-
ance. They should be trained to react appropri-
ately to these and other rapidly occurring and
unpredictable circumstances by learning to stop
quickly and fall safely and by avoiding traffic.
Instruction in skating by a teacher certified by the
International In-Line Skating Association is rec-
ommended.

8. Children with large-muscle motor skill or balance
problems and those with any uncorrected hearing
or vision deficit should skate only in a protected
environment. Appropriate areas include a skating
rink or outdoor area where the skater is either
alone or where no motor vehicle or bicycle traffic
occurs and where all other skaters and pedestri-
ans travel in same direction.

9. State legislation that requires helmet use while
skating should be encouraged.
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Institutional Ethics Committees

ABSTRACT. In hospitals throughout the United States,
institutional ethics committees (IECs) have become a
standard vehicle for the education of health profession-
als about biomedical ethics, for the drafting and review
of hospital policy, and for clinical ethics case consulta-
tion. In addition, there is increasing interest in a role for
the IEC in organizational ethics. Recommendations are
made about the membership and structure of an IEC, and
guidelines are provided for those serving on an ethics
committee.

ABBREVIATIONS. IEC, institutional ethics committee; JCAHO,
Joint Commission on Accreditation of Healthcare Organizations.

Institutional ethics committees (IECs) initially
were proposed to review decisions to limit or
withdraw life-sustaining treatment for neurolog-

ically devastated or dying adult patients1,2 and were
viewed as a reasonable approach to the complex
issues raised by decisions not to treat seriously ill or
disabled newborns.3 IECs have evolved considerably
since the 1984 American Academy of Pediatrics state-
ment concerning infant bioethics committees.4
Rather than being simply a mechanism for imple-
menting federal regulations about treatment of dis-
abled infants and children,5 IECs help resolve con-
flicts about treatment decisions through case
consultation, provide a forum for discussion of pol-
icies relating to institutional ethics, and educate their
health care communities about ethical concepts. The
Academy supports the availability of an IEC as an
important mechanism for the discussion and resolu-
tion of ethical issues raised in the individual and
institutional provision of patient care.

IECs traditionally have been involved in clinical
ethics and have an emerging role in organizational
ethics. Recognizing that the development of an IEC is
a process, this statement discusses 3 typical roles for
an IEC: 1) case consultation; 2) the drafting and
review of institutional policy; and 3) the education of
health care professionals, patients, and other health
care employees. The statement also describes the
membership and structure of an IEC. Finally, the
statement advises physicians and other health care
professionals about their participation as IEC mem-
bers or as members of an ethics consultation team.

THE ROLES OF AN IEC IN CLINICAL ETHICS

Case Consultation
For the majority of physician-patient encounters in

pediatrics, the necessary scope, value, and desirabil-
ity of the anticipated medical intervention is shared
among physician, patient, and family. Problems tend
to arise when no one intervention is clearly prefera-
ble, when there are conflicts about the value of an
intervention, or when communication breaks down.
As a result, parents, children, physicians, and others
may experience uncertainty or conflict over how to
respond to the situation. An IEC may be asked to
help when uncertainty or conflict exists, when ques-
tions of moral, legal, or economic justification are
raised, when problems of communication seem to be
impeding patient care, or when it is simply unclear
whom to ask for advice. In this role, the IEC or a
subset of members constituting a “consultation
team” may be requested to review the clinical situa-
tion and offer suggestions for resolution of the prob-
lem.6–8

The potential importance of the IEC’s consultative
role has been recognized in numerous ways, includ-
ing the following: 1) case law suggesting that IEC
deliberations may serve as evidence in court9–11; 2)
state proposals to establish an IEC as an alternative
to judicial review12,13; and 3) the requirement of the
Joint Commission on Accreditation of Healthcare Or-
ganizations (JCAHO) that every health care organi-
zation have an established mechanism to address
conflicts—a requirement most often met by estab-
lishing an IEC.14

The Academy recognizes that there are a range of
acceptable approaches to the many issues that need
to be considered in providing an ethics consultation
service. An IEC that is engaged in providing ethics
consultations should have a policy and procedure
statement that includes the following: who can re-
quest a consultation, how the IEC is contacted, who
responds to the request, how the consultation is con-
ducted, who is to be included in the consultation,
proper notification of affected persons, protection of
patient confidentiality, how the consultation is doc-
umented, whether in some circumstances an ethics
consultation is required, and the advisory nature of
the consultant’s recommendations. Information
about the availability and process of ethics consulta-
tion should be widely distributed to patients, par-
ents, family members, physicians, nurses, and other
individuals who may have reason to call on the
consultative services of the IEC.

The 2 characteristic features of an ethics consulta-
tion that distinguish it from an informal request for

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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advice or a case-based educational session are the
involvement of a patient, family, or both and the
documentation in a patient’s medical record. If an
ethics consultation is deemed inappropriate in favor
of a case-based educational session, it may be appro-
priate for the patient, family, or both to be informed
of the session and invited to participate. If hospital
staff who are not involved in the patient’s care will
attend the session, the prior consent of the patient,
family, or both for the disclosure of confidential in-
formation should be obtained, or the case should be
presented while maintaining confidentiality. Accept-
able approaches may vary among institutions and
even from case to case. However, the following
guidelines should apply to providing ethics consul-
tation to ensure fairness and accountability:

1) Any patient, parent or guardian, or family mem-
ber should be able to initiate an ethics consulta-
tion.

2) The patient and parent or guardian should be able
to refuse to participate in an ethics consultation.

3) The refusal of a patient or parent or guardian to
permit an ethics consultation should not obstruct
the ability of an ethics committee to provide con-
sultation services to physicians, nurses, and other
concerned staff.

4) Any physician, nurse, or other health care pro-
vider who is involved in the care of the patient
should be able to request an ethics consultation
without fear of reprisal.

5) The process of consultation should be open to all
persons involved in the patient’s care, yet con-
ducted in a manner that respects patient and fam-
ily confidentiality.

6) Anonymous requests for consultation should not
be accepted in the absence of an identified person
who is willing to speak to the issue being raised.

7) The primary care pediatrician should be invited to
participate in the consultation to support existing
physician-family relationships.

Three models of prospective case consultation gen-
erally have been used: 1) an individual consultant
who reports on a periodic basis to the entire commit-
tee; 2) a small team of committee members; or 3) a
meeting of the entire committee. Each model has
advantages and disadvantages. In some circum-
stances, consultation provided by a single person
from the IEC may suffice. Although an individual
consultant may respond in a timely and flexible man-
ner, such an approach risks losing the diversity and
range of perspectives offered by a group. In most
situations, small consultation teams made up of in-
dividuals of varying personal and professional back-
grounds are recommended to balance a timely and
flexible response with the value of diverse points of
view. The skills and knowledge necessary to partic-
ipate as a member or leader of such a consultation
team varies with one’s role in the process.

IECs and their members should attend to the fol-
lowing concerns in developing a reasonable policy
and procedure for ethics consultation. First, IECs
must concern themselves with questions of proce-

dural fairness and confidentiality. They must have a
mechanism for involving or advising patients and
others who are the subjects of consultation, and they
must respect the privacy and confidentiality of all
persons affected by all aspects of IEC consultation.
Second, IECs must have means of keeping current
with relevant basic bioethics and health law, includ-
ing information relevant to infants, children, and
adolescents, to avoid giving incorrect advice or sup-
porting questionable actions; they must know when
to seek further consultation or review (from “author-
ities” in ethics, medicine, or law) and when judicial
involvement should be sought. Finally, a consulta-
tion service should report to the IEC, and there
should be an IEC mechanism for quality review and
improvement of ethics consultations. Failure to de-
velop and then follow reasonable polices and proce-
dures for ethics consultation violates JCAHO stan-
dards. Furthermore, these policies and procedures
must be communicated to all patients, parents or
guardians, and hospital personnel.

The quality of an ethics consultation rests on the
IEC’s ability to provide a forum for open discussion
of the medical, moral, and legal issues surrounding a
difficult situation. On occasion, a request for an eth-
ics consultation is motivated by a desire to bring the
perceived authority of an IEC to bear on a difference
of opinion or conflict, usually with the hope that the
IEC will support the position of the person request-
ing the consultation. The authority, whether institu-
tional, moral, or legal, of an ethics consultant and an
IEC is limited.15 The Academy supports the view
that the recommendations from an ethics consulta-
tion are advisory only, with all parties to a disagree-
ment taking full responsibility for their own actions.
Although the interpretation and application of case
law and state regulations may be part of an ethics
consultation, the mere fact that an IEC was involved
in a case is of uncertain value in providing legal
protection to the participants. Improved communi-
cation, clarification of differences and available op-
tions, and careful documentation of the decisional
process may well reduce the potential for future legal
action.16–18 Finally, all ethics consultations should be
documented in the committee records, and, in most
cases, a summary of the consultation should be
briefly, yet completely, included in the patient’s
medical record. The form and extent of chart docu-
mentation of ethics consultations may vary depend-
ing on local hospital regulations and requirements.

Policy Development
In addition to involvement in case consultation

and educating patients, families, and staff members
about ethical issues, the functions of an IEC generally
include the drafting and review of institutional pol-
icy and procedures. Policies for the limitation or
withdrawal of various treatments, such as cardiopul-
monary resuscitation or fluid and nutrition, often
have been drafted with IEC involvement. The IEC
also may be involved in drafting other policies with
ethical import, such as the ability of hospital employ-
ees to object to taking care of certain patients, the
resolution of conflict, and the statement on institu-
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tional business ethics now required by JCAHO.19 The
IEC may not only respond to administrative re-
quests, but may also proactively identify issues with
ethical ramifications that warrant an institutional
policy and procedure.

Ethics Education
An IEC should have a major role in educating all

health care professionals, employees, and adminis-
trative staff in the ethical foundations of patient care
and institutional relationships. Such education can
occur as traditional didactic presentations, as ad hoc
discussions about common clinical situations, or as
one aspect of clinical case consultation. Whenever
possible, students and house officers should be in-
cluded in these educational opportunities. Most im-
portant, an IEC should engage in continuing educa-
tion and ongoing training to ensure the highest
quality clinical ethics consultations.

THE ROLE OF AN IEC
IN ORGANIZATIONAL ETHICS

Recent trends in the financing and provision of
health care have raised concerns about the impact of
institutional commitments such as managed-care
contracts, integrated systems, and performance in-
centives on the care of patients. IECs are being
looked to in some institutions as a venue within
which these concerns might be addressed. Including
organizational ethics in the purview of the IEC raises
specific questions about its structure, function, and
member qualifications.20,21 The IEC should establish
standards of membership, process, and self-improve-
ment specific to organizational ethics issues and to
the organizational structure of its home institution.
In addition, the IEC should establish procedures for
the evaluation and quality improvement of commit-
tee functions, process, and success in meeting insti-
tutional expectations. One approach is to establish an
organizational ethics subcommittee of the IEC that
includes additional representatives from administra-
tion and finance, along with persons committed to
developing the requisite knowledge and skills in
business ethics. Processes that organizational ethics
teams commonly use to carry out their mission mir-
ror those of clinical ethics: education, policy devel-
opment, and case consultation.

MEMBERSHIP AND STRUCTURE OF AN IEC
The membership of an IEC should be multidisci-

plinary with sufficient knowledge and experience to
address the range of ethical issues brought to the
committee. The ability of a larger committee to en-
compass a diverse range of perspectives and exper-
tise argues in favor of an IEC retaining overall re-
sponsibility for functions such as ethics consultation
that are delegated to an individual or a smaller team.
Also, the required knowledge and experience de-
pend on the task at hand; that is, there are likely to be
differences in the skills needed to draft a policy on
organizational ethics, to develop a policy addressing
the withdrawal of life-sustaining treatment, or to
perform a clinical ethics consultation.

Diversity of IEC membership benefits from com-
munity representation, while recognizing the impos-
sibility of including all points of view and the poten-
tial for inappropriate generalization in considering
any individual “representative” of his or her class,
race, gender, or professional group. As medical tech-
nology and information become more complex and
ethical issues expand to encompass resource alloca-
tion and business practices, an IEC may need to seek
and incorporate the advice of consultants. The IEC
size necessary to include a sufficient diversity of
personal, community, and professional views may
hinder the IEC’s efficiency. It thus may be appropri-
ate for the larger IEC to delegate certain tasks to
smaller subgroups (such as providing ethics consul-
tation or drafting specific policies) while retaining
the authority for coordination, oversight, and ap-
proval of activities of the subcommittees.

Two important issues concerning IEC structure
are: 1) the participation of the hospital attorney or
risk manager in the IEC; and 2) whether there are 1
or more IECs within a single institution. First, the
hospital attorney or risk manager may experience a
conflict of interest between a duty to protect the
institution and a duty to protect the patient’s interest.
Such conflicts should be recognized prospectively,
and, in some circumstances, the consultation team
may choose to restrict the hospital attorney, risk
manager, or other administrators to function as ex
officio advisors on specific legal or administrative
matters. Many IECs have found that the inclusion of
nonhospital attorneys familiar with ethical issues is
beneficial. In addressing organizational ethics issues,
their membership may be essential.

Second, a single multidisciplinary IEC should have
authority over all IEC subcommittees addressing
consultative, educational, nursing, pediatric, or ad-
ministrative concerns. The existence of special inter-
est ethics committees, such as an infant care review
committee or nursing ethics committee, undermines
the diverse multidisciplinary context that is the
strength of an IEC. The establishment of multiple
IECs may indicate that the process and deliberations
of one IEC are not inclusive. Although an institu-
tional review board functions independently to en-
sure the protection of human subjects in research, it
is advisable for an IEC and an institutional review
board to establish a mechanism of communication.
An IEC may fulfill its functions whether it reports to
the medical staff, hospital administration, or board of
directors; however, as some ethical issues may in-
volve conflicts between the clinical, administrative,
and financial commitments of an institution, report-
ing to the institutional board of directors may be
advantageous in these cases.

At institutions with academic affiliations, the IEC
may exist with an academic bioethics program en-
gaged in teaching, research, and ethics consultation.
Nevertheless, the IEC should retain oversight within
an institution for ethics consultation, policy review,
and education when these functions have been del-
egated to such programs.
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SERVING ON AN IEC
Ideally, the members of an IEC encompass a wide

range of clinical experiences, personal backgrounds,
and professional perspectives, combined with per-
sonal integrity and a willingness to discuss and de-
bate the ethical issues raised in the provision of
health care. Integrity, diversity, and shared interest,
however, do not guarantee that the members of an
IEC collectively will have sufficient knowledge and
experience in such areas as clinical ethics, health
policy, law, communication, and group process. Ac-
cordingly, IEC membership requires a commitment
to acquire, and then maintain, the knowledge suffi-
cient to address the complex issues faced by an IEC.
Each IEC should establish a continuing education
program designed to assist IEC members in fulfilling
the stated mission of the IEC, especially as new is-
sues emerge.22,23 When asked to be a member of an
IEC, a pediatrician, pediatric subspecialist, or pedi-
atric surgeon should assess his or her commitment to
acquiring and then maintaining a sufficient level of
knowledge in bioethics appropriate to the tasks of
the IEC. A prospective IEC member should be com-
fortable with the committee’s general mission state-
ment, policies, and operation and the required re-
sponsibilities with respect to these functions.

If a pediatrician, pediatric subspecialist, or pediat-
ric surgeon is involved in ethics consultation, clinical
experience alone is insufficient to engage compe-
tently in clinical ethics consultation. An experienced
clinician may possess the necessary medical and
technical knowledge that often needs clarification
during a consultation. An experienced clinician may
also possess considerable skill in talking with pa-
tients and families about the difficult practical and
moral problems faced in complex and, at times, un-
certain situations. In addition, however, clinical ex-
perience must be supplemented with a basic knowl-
edge of ethical theory, health policy, law, and clinical
ethics literature. Performing an ethics consultation
requires advanced knowledge of the aforementioned
issues along with additional knowledge and skill in
communication, group leadership, individual and
group dynamics, techniques of mediation, and self-
awareness.24–27 An IEC should permit different lev-
els of member involvement, ranging from simply
attending general committee meetings, discussing
and drafting institutional policy, or participating in
ethics consultation, to leading an ethics consultation
team, depending on the skills and experience of each
member.

If engaged in clinical ethics consultation, it is rea-
sonable to ask what one’s legal liability might be in
offering this service. An IEC should clarify the extent
to which IEC proceedings are discoverable and
whether its members are covered by liability insur-
ance. The question of legal liability is difficult to
answer except in general terms. Responsibility in-
creases with authority, so it is generally “riskier” for
IECs to act on their own or to mandate or require
actions by others than to give advice and make rec-
ommendations. However, even IECs whose function
is strictly advisory or educational can wield great

apparent authority within an institution. IECs un-
questionably have a responsibility to persons af-
fected by their deliberations. Furthermore, the actual
policies of an IEC are less important than the manner
in which those policies are executed and the IEC’s
success in educating the hospital community, includ-
ing patients and their families, about the availability
and process for clinical ethics consultation. The like-
lihood that IEC members will be held legally liable
for the actions arising from a consultation is, practi-
cally speaking, remote. Nevertheless, IECs and their
members have an important opportunity to help set
the standards for their own work by careful attention
to continuing education, preparation, policy, proce-
dure, and documentation.28

RECOMMENDATIONS
1. Membership on an IEC should be diverse and

reflect different perspectives within the hospital
and general community.

2. An IEC should have responsibility within an in-
stitution for clinical ethics consultation, review of
policies, and education of professional, adminis-
trative, and support staff about ethical issues, re-
gardless of whether these functions are delegated
to other subcommittees or programs.

3. An IEC that is engaged in clinical ethics consulta-
tions should have policies and procedures that
conform to ethical principles of fairness and con-
fidentiality.

4. An IEC should establish continuing education and
training programs that assure that IEC members
are qualified to perform their specific duties
within the IEC.

5. Independent ethics committees, such as an infant
care review committee, should be dissolved or
restructured to report to the larger IEC.

6. IECs within a general hospital setting should en-
sure an adequate degree of multidisciplinary ex-
pertise for addressing ethical issues specific to
pediatrics.
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Insurance Coverage of Mental Health and Substance Abuse Services for
Children and Adolescents: A Consensus Statement

ABBREVIATIONS. SCHIP, State Children’s Health Insurance Pro-
gram; CPT, Current Procedural Terminology.

Mental health needs of children and adoles-
cents are increasing while access to behav-
ioral health, mental health, and substance

abuse services is decreasing. Such services include
preventive interventions, early identification, assess-
ment and diagnosis, case management, outpatient
treatment, hospitalization, home-based treatment,
comprehensive drug and alcohol treatment, and res-
idential and hospital psychiatric treatment. In the
past 20 years, the rate of psychosocial problems iden-
tified in children in primary care has increased from
7% to 18%.1 It is currently estimated that at least 13
million children are in need of mental health or
substance abuse services,2 yet attempts to restrain
health costs have resulted in decreased availability of
mental health and substance abuse services for chil-
dren and adolescents. This decrease is attributable to
benefits packages that provide limited mental health
services or carve out plans, in which behavioral
health care may be carved out (not included) or
contracted for separately, making mental health ser-
vices more difficult to obtain. This decrease is occur-
ring despite increasing evidence of the effectiveness
of specific mental health and substance abuse servic-
es.3 In the general health care sector, primary care
clinicians are being pressured to see more patients in
less time and, therefore, have less time to address
psychosocial issues.

Concern regarding the deterioration of clinical
mental and behavioral health and substance abuse
services for children and adolescents resulted in an
unprecedented meeting of representatives from pro-
fessional organizations who care for the mental
health needs of children. These organizations reached
consensus on the issues outlined in this statement.

To rectify the present shortage of mental health
services, a commitment must be made to increase
resources in both the private and public sectors.
Without this increase, current and future needs will
not be met. Although specific long-term economic
benefits are difficult to calculate, children and ado-
lescents who receive early intervention and care may
avoid needing costly treatment in the future. In eco-
nomic terms, immediate improvements in the mental

health of children and adolescents are reflected in
increased parent work productivity, less parent ab-
senteeism, and less use of general medical services.
More importantly, in the long-term, preventive ef-
forts and early treatment of behavioral problems and
mental disorders in childhood result not only in
changes in behavior but also in changes in the brain.
The potential impact of early intervention on in-
stances of violence and the number of incarcerated
juveniles and young adults is great. Even a modest
reduction in negative outcomes of youth will more
than compensate for the increased health care costs
at this time.4 Certainly, for children and families, the
avoidance of problems and associated misery is a
worthwhile goal in a humane society.

To improve mental health services, it is important
to address 3 issues: access, coordination, and moni-
toring. These issues should be considered from the
standpoint of needs for preventive interventions, di-
rect mental health and substance abuse services, and
coordinated multiservice care.

ACCESS
Traditional mental health care systems, which

were limited at best, have recently been further dis-
rupted by the change to a managed care system. In
the past, primary care clinicians could refer patients
with mental disorders to appropriate mental health
clinicians. Parents and school personnel, when
needed, could also obtain direct access to mental
health clinicians. This arrangement increased the
chances of the family obtaining the services needed
and increased the likelihood of communication
among professionals.

Many current behavioral health carve out pro-
grams make mental health services much more dif-
ficult for families to obtain. In many cases, clinicians
and families must depend on external screening pro-
cesses in which decisions for approval are based
almost exclusively on preset guidelines for adults,
not children. There is no direct contact between the
referring physician and the professional provider
during the referral process. It is difficult for families
to obtain services because of obstacles, such as an
absence of criteria for approving services that meet
the needs of children, copayments that are higher for
behavioral health services than those for other med-
ical services, more limited yearly and lifetime caps,
and limited panels of qualified mental health care
professionals experienced in treating children.

Limiting the ability of primary care clinicians to
provide preventive services further worsens the sit-
uation. Primary care clinicians do not receive ade-

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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quate reimbursement for preventive efforts, such as
addressing psychosocial problems, and they are
pressured to see more patients in less time. As a
result, they have less time to develop strong, ongoing
relationships with families and are less likely to iden-
tify mental health and substance abuse problems.

The low number of qualified child mental health
and substance abuse clinicians contracting with be-
havioral health management further limits access.5
Clinicians experience difficulties in establishing cre-
dentials on multiple professional panels. There are
obstacles in obtaining approval for adequate levels
and quantity of services to care appropriately for
their patients. In addition, payment for services to
children, adolescents, and their families is inade-
quate, and administrative practices are burdensome.
These factors result in a decrease in available facili-
ties and a disincentive for professionals and those in
training to enter or remain in the field.

To address the issues, the following recommenda-
tions are proposed:

• Parity should be established between medical
health services and mental and behavioral health
and substance abuse services.

• The State Children’s Health Insurance Program
(SCHIP), which has provided additional resources
for children’s health care and has allowed for flex-
ibility in the distribution of resources, should be
supported and expanded to include coverage for
mental and behavioral health and substance abuse
services.

• The number of qualified child mental health and
substance abuse clinicians should be increased
through support for training programs, better re-
cruitment into these programs, and job incentives.

• Managed care and behavioral health organizations
should be required to provide adequate panels of
culturally competent clinicians who are qualified
to address child and adolescent mental and behav-
ioral health and substance abuse needs.

• Competent, licensed providers with training and
expertise in providing services to children should
be equally included on panels, without limitations
to specific disciplines.

• Professionals need to be accessible and available to
families within a reasonable distance and time
frame.

• Services provided by clinicians in alternative sites,
such as schools, homes, and centers, must be re-
imbursed.

• Families and purchasers of health care plans need to
be clearly informed about the adequacy of the health
care coverage they are considering. The health plan
should specifically identify mental health services
provided to children, including child and adolescent
psychopharmacology, child and adolescent psycho-
logical and neuropsychological assessments, child
and adolescent psychotherapy, behavioral medicine
(eg, pain management, chronic illness management,
eating disorders), and substance abuse programs.

• The processes required for children and adoles-
cents to receive mental and behavioral health and
substance abuse services should be simplified,

shortened, and unified. For clinicians, this should
include a universal credential verification process
and a universal treatment authorization form. For
families, it should include a simplified authoriza-
tion and appeals process.

• There should be no exclusions for diagnostic cat-
egories, chronic disorders, and preexisting condi-
tions (chronic illness and developmental disabili-
ties).

• Reimbursements need to compensate clinicians
adequately for the services provided.

• Administrative practices need to be revised to re-
duce the practitioner’s administrative burden.

COORDINATION
Although coordination of care is critical in all

types of health care treatment, it is particularly im-
portant for mental heath services. Many sectors of a
community, including schools, social services, and
the justice system, are involved with children and
adolescents with mental health and substance abuse
problems. For services to be effective and efficient
and meet family needs, service professionals must
communicate and coordinate with each other. At a
time when all sectors are attempting to cut costs,
there is a tendency to try to shift responsibilities from
one sector to another. As a result, divisions of re-
sponsibilities are not always clear. Often, families are
caught in the middle and receive no information or
conflicting information as to who can best address
the child’s needs. This lack of organization often
results in agencies working inefficiently and some-
times with different purposes. Nowhere is this more
evident than with children who have severe and
multiple conditions that require coordinated, multi-
ple services.

To address the issues, the following recommenda-
tions are proposed:

• Families must be centrally involved in the coordi-
nation of care for their children and adolescents.
Services provided that address family issues
should be reimbursed adequately.6

• A seamless system of care must be established
within and across sectors that includes mecha-
nisms to promote communications and referrals
among professionals such that children and fami-
lies receive appropriate services regardless of how
and where they seek help and irrespective of the
nature of their problems.7

• Clinicians must be compensated for case manage-
ment and coordination efforts (ie, compensation of
counseling Current Procedural Terminology [CPT]
codes and consultation CPT codes). Contracts
should include compensation for interpretive and
indirect services, such as staff conferences, consulta-
tion between clinicians, and contacts with profes-
sionals in other sectors, such as schools and law
enforcement.

• Mechanisms for apportionment of costs and reim-
bursements must be established for complex cases
that involve multiple agencies.
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MONITORING
For economic competition to work to improve

health services, families and purchasers of health
care plans need to be informed about the quality of
the services provided. This issue has always been
complex, because quality includes the availability of
a spectrum of qualified services, the quality and
appropriateness of care provided, and the respon-
siveness of services to concerns raised by profession-
als or families. As direct recipients of services, fam-
ilies need information about the services provided
and guidelines by which to evaluate this informa-
tion. Families need mechanisms to communicate
their comments and experiences to those who pur-
chase health care plans, most commonly their em-
ployers. The purchasers also need uniform and ac-
curate information about plans that provide health
care services. As programs have multiplied and di-
versified, it has become difficult for all to determine
the quality of services offered and for appropriate
regulatory agencies to hold them accountable.

To address the issues, the following recommenda-
tions are proposed:

• Clinician professional organizations and provider
plans should be encouraged to better define and
use evidence-based care in mental and behavioral
health and substance abuse services for children,
adolescents, and families. Empirically supported
assessments and treatments should include level
of care criteria, best practices, and monitoring of
incremental expectations for progress. Research
on quality of care and outcomes effectiveness
should also be enhanced by these groups.

• Public and private sectors should develop mecha-
nisms for system accountability in the cost-effec-
tiveness of service calculations, including consid-
eration of administrative costs.

• Mechanisms to provide user-friendly information
to families and purchasers regarding the availabil-
ity, adequacy, and quality of mental and behav-
ioral health and substance abuse services must be
developed.

• Simplified and timely internal and independent
external appeals processes should be developed
by health plans and mental health care manage-
ment programs. Families should be included on
such panels.

The decreasing availability of health care services
to meet the mental health needs of children and
adolescents is a serious and worsening problem. Ac-

tion must be taken to curb this decrease. Issues that
negatively impact the access, coordination, and mon-
itoring of such services must be addressed. Improve-
ments in these services will have a positive impact
not only on the health and well-being of children and
adolescents but on society as well.
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Intensive Training and Sports Specialization in Young Athletes

ABSTRACT. Children involved in sports should be en-
couraged to participate in a variety of different activities
and develop a wide range of skills. Young athletes who
specialize in just one sport may be denied the benefits of
varied activity while facing additional physical, physio-
logic, and psychologic demands from intense training
and competition.

This statement reviews the potential risks of high-
intensity training and sports specialization in young ath-
letes. Pediatricians who recognize these risks can have a
key role in monitoring the health of these young athletes
and helping reduce risks associated with high-level
sports participation.

There appear to be increasing numbers of chil-
dren who specialize in a sport at an early age,
train year-round for a sport, and/or compete

on an “elite” level. Media coverage of national and
international competition in sports such as gymnas-
tics, figure skating, swimming, diving, and tennis
has focused attention on a number of very talented
but very young competitors. The successes of young
athletes can serve as a powerful inducement for oth-
ers to follow. Most Olympic sports have selection
processes that attempt to identify future champions
and initiate specialized training—often before the
prospect finishes elementary school. The lure of a
college scholarship or a professional career can also
motivate athletes (and their parents) to commit to
specialized training regimens at an early age. The
low probability of reaching these lofty goals does not
appear to discourage many aspirants.

To be competitive at a high level requires training
regimens for children that could be considered ex-
treme even for adults. The ever-increasing require-
ments for success creates a constant pressure for
athletes to train longer, harder, more intelligently,
and, in some cases, at an earlier age. The unending
efforts to outdo predecessors and outperform con-
temporaries are the nature of competitive sports. The
necessary commitment and intensity of training
raises concerns about the sensibility and safety of
high-level athletics for any young person.

Adverse consequences from intense training and
competition have been reported in the lay and med-
ical literature.1,2 Many pediatricians can cite examples
of undesirable outcomes from sports participation
involving patients in their own practices. Unfortu-
nately, anecdotal reports and case studies are insuf-

ficient grounds for drawing conclusions about the
safety of intense training or high-level competition.

The short-term and long-term health consequences
of such training in young athletes need to be further
investigated. Physical, physiologic, and psychologic
tolerances to stress in children have been studied in
laboratory settings and can be defined by observing
the threshold for injury in clinical settings. Unfortu-
nately, this information is difficult to directly apply
to the specific clinical scenarios of concern to the
pediatrician. Studying the risks of “specialized,” “in-
tensely trained,” or “elite” athletes is hampered by
the lack of clear definitions of these at-risk popula-
tions. Even if a study group could be defined, the
level of variation between sports, individuals, and
training regimens creates further methodologic chal-
lenges for investigators.

Despite recognized inadequacies of current infor-
mation, pediatricians can still help safeguard their
young athletic patients by being aware of potential
problems associated with intense training. Because
pediatricians serve as the primary medical contact
for most young athletes, they may have the best
opportunity to recognize, treat, and monitor injuries
or illnesses resulting from strenuous training. To
respond to parental concerns and to more effectively
monitor the child athlete engaged in intensive train-
ing, increased awareness of the following issues is
suggested.

CARDIAC
Child athletes have superior cardiac functional ca-

pacity compared with nonathletes. Nonetheless,
there is some cause for caution. Data obtained from
studies using animals and humans indicate that
myocardial function can be depressed, at least tran-
siently, after intense exercise. Echocardiographic
studies have indicated a transient decrease in left
ventricular contractility after extremes of athletic
competition (ie, 24-hour ultramarathon runs).3

A limited number of studies have failed to identify
an adverse effect of intense endurance training on
the heart of the child athlete. In these investigations,
no differences in resting echocardiograms or electro-
cardiograms have been observed between trained
prepubertal runners and nonathletes.4,5 Rost studied
a group of young swimmers longitudinally with
echocardiograms over a 10-year period. Cardiac vol-
ume and chamber size exceeded those of nonathletic
children.6 The effects of sustained submaximal exer-
cise on cardiac function are similar in children and
adults.7 Evaluation of cardiac function before and
immediately after a 4-km road race by echocardio-

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2000 by the American Acad-
emy of Pediatrics.
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grams in run-trained boys ages 9 to 14 years showed
no evidence of change in left ventricular contractili-
ty.8

Based on these limited data, currently there is no
indication that intense athletic training of the child
athlete results in injury to the heart. However, closer
study of the cardiac characteristics of children train-
ing at elite levels is necessary before this conclusion
can be verified. Careful assessment of cardiovascular
status (heart murmurs, abnormal rhythms) remains
important in ongoing medical care of the child ath-
lete.

MUSCULOSKELETAL INJURY AND GROWTH
With low or absent physical activity, muscle tissue

becomes atrophic, and bone mineral content de-
creases. An increase in physical activity stimulates
musculoskeletal growth and repetitive stress can
stimulate positive adaptive responses in musculo-
skeletal structures. However, excessive stress or
overload can lead to tissue breakdown and injury. To
realize maximum gains, athletes must correctly iden-
tify and train just below the threshold for injury.

Overuse injuries (tendinitis, apophysitis, stress
fractures) can be consequences of excessive sports
training in child and adult athletes. Certain aspects
of the growing athlete may predispose the child and
adolescent to repetitive stress injuries such as trac-
tion apophysitis (Osgood-Schlatter disease, Sever
disease, medial epicondylitis [Little League elbow]),
injuries to developing joint surfaces (osteochondritis
dissecans), and/or injuries to the immature spine
(spondylolysis, spondylolisthesis, vertebral apophy-
sitis).9

Because of the potential for long-term growth dis-
turbances, injuries to epiphyseal growth centers are a
particular concern for young athletes. Because the
physeal plate may be weaker than surrounding lig-
amentous structures, external stress may disrupt a
growth plate rather than damaging a ligament or
related soft-tissue structure. Physeal fractures can
result in growth arrest or deformity of long bones.
Fortunately, there is no evidence that epiphyseal
fractures or growth complications caused by epiph-
yseal injuries are seen disproportionately in children
who participate in organized sports or higher levels
of competition.

The long-term effects of repetitive microtrauma to
the epiphysis is still under investigation. Damage to
the distal radial epiphysis with subsequent alter-
ations in radial-ulnar growth has been described in
highly competitive gymnasts.10 Epiphyseal injuries
to the long bones of prepubertal children involved in
distance running and other weight-bearing sports
(that might potentially affect development of stature)
have not been described. Similarly, cross-sectional
and longitudinal studies describing growth in child
athletes indicate that size and rate of growth of ath-
letes are not negatively influenced by intensive train-
ing and competition.11 Short stature in gymnasts has
been considered most likely a consequence of genetic
and physique preselection rather than a result of
training, although some have concluded that training

starting before and maintained throughout puberty
can alter growth rates.12

NUTRITION
Proper nutrition is critical for both good health

and optimal sports performance. For child athletes,
an adequate diet is critical because nutritional needs
are increased by both training and the growth pro-
cess. Young athletes and their parents are frequently
unaware of the appropriate components of a training
diet. The following 4 areas are of particular concern.

Total Caloric Intake
Athletic training creates a need for increased ca-

loric intake, and requirements relative to body size
are higher in growing children and adolescents than
at any other time in life. In child athletes, the energy
intake must be increased beyond the needs of train-
ing to maintain adequate growth. Children who en-
gage in sports in which slenderness is considered
important for optimizing performance (ie, gymnas-
tics, ballet dancing) may be at risk for compromising
their growth. A risk for pathologic eating behaviors
also may be increased in children participating in
sports where leanness is rewarded.

Balanced Diet
Balance, moderation, and a variety of food choices

should be promoted. The Food Guide Pyramid can
be used to plan a diet that is balanced and provides
sufficient nutrients and calories for both growth and
training needs. Athletes who focus on particular di-
etary constituents (such as carbohydrates) at the ex-
pense of a well-rounded diet may potentially com-
promise their performance as well as their health.

Iron
The body’s requirement for iron is greater during

the growing years than at any other time in life.
Adequate iron stores are important to the athlete to
provide adequate oxygen transport (hemoglobin),
muscle aerobic metabolism (Krebs’ cycle enzymes),
and cognitive function. However, athletes often
avoid eating red meat and other iron-containing
foods. Moreover, sports training itself may increase
body iron losses.

Calcium
Inadequate calcium intake is common in athletes,

presumably because of their concern about the fat
content in dairy foods. Normal bone growth, and
possibly, prevention and healing of stress fractures,
are contingent on sufficient dietary calcium.

SEXUAL MATURATION
Athletic girls tends to experience menarche at a

later age than nonathletic girls, leading to concern
that intensive sports training might delay sexual
maturation. The average age of menarche in healthy
North American girls is 12.3 to 12.8 years, while that
of athletes in a wide variety of sports is typically 1 to
2 years later. Undernutrition, training stress, and low
levels of body fat have been hypothesized to account
for this delay. Alternatively, it is possible that the
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later age of menarche in athletes simply reflects a
preselection phenomenon.13 Girls who have narrow
hips, slender physiques, long legs, and low levels of
body fat—advantageous characteristics in many
girls’ sports—are more likely to experience later
menarche regardless of sports participation.

Secondary amenorrhea, or cessation of menstrual
cycles after menarche, can occur as a result of intense
athletic training. Prolonged amenorrhea may cause
diminished bone mass from the associated decrease
in estrogen secretion, augmenting the risk for stress
fractures and the potential for osteoporosis in adult-
hood. Efforts to improve nutrition or diminish train-
ing volume in these girls may permit resumption of
menses and diminish these risks.

Studies of males have indicated no evidence of an
adverse effect on sexual maturation related to sports
training. Progression of Tanner stages of pubertal
development has not been observed to be retarded in
athletic compared with nonathletic adolescents.11

PSYCHOSOCIAL DEVELOPMENT
Considerable research has addressed anxiety and

stress that affect children who engage in competitive
sports but little data exist about the effects of more
intense or sustained training on young athletes. An-
ecdotal reports suggest risks of “burnout” from
physical and emotional stress, missed social and ed-
ucational opportunities, and disruptions of family
life. Unrealistic parental expectations and/or exploi-
tation of young athletes for extrinsic gain can con-
tribute to negative psychological consequences for
elite young athletes. Survey studies suggest, how-
ever, that while such adverse effects occur, they are
experienced by only a small minority of intensely
training athletes.13 Most athletes find elite-level com-
petition to be a positive experience.

Research supports the recommendation that child
athletes avoid early sports specialization. Those who
participate in a variety of sports and specialize only
after reaching the age of puberty tend to be more
consistent performers, have fewer injuries, and ad-
here to sports play longer than those who specialize
early.15

HEAT STRESS
Child athletes differ from adults in their thermo-

regulatory responses to exercise in the heat.16 They
sweat less, create more heat per body mass, and
acclimatize slower to warm environments. As a re-
sult, child athletes may be more at risk for heat-
related injuries in hot, humid conditions. It is partic-
ularly critical that coaches, parents, and young
athletes are aware of signs of heat injury. They also
should be aware that limiting sports play and train-
ing in hot, humid conditions and ensuring adequate
fluid intake can prevent heat injury.

RECOMMENDATIONS
Although many concerns surround intense sports

competition in children, little scientific information is
available to support or refute these risks. Nonethe-
less, it is important to make efforts to assist young
athletes in avoiding potential risks from early exces-

sive training and competition. The following guide-
lines are suggested keeping in mind 1) the impor-
tance of assuring safe and healthy sports play for
children, 2) the need to provide practical and realistic
guidelines, and 3) the limited research basis for mak-
ing such recommendations.

1. Children are encouraged to participate in sports at
a level consistent with their abilities and interests.
Pushing children beyond these limits is discour-
aged as is specialization in a single sport before
adolescence.

2. Pediatricians should work with parents to ensure
that the child athlete is being coached by persons
who are knowledgeable about proper training
techniques, equipment, and the unique physical,
physiologic, and emotional characteristics of
young competitors.

3. In the absence of prospective markers of excessive
physical stress, physicians and coaches should
strive for early recognition and prevention and
treatment of overuse injuries (tendinitis, apophy-
sitis, stress fractures, “shin splints”). Child ath-
letes should never be encouraged to “work
through” such injuries. Treatment recommenda-
tions for overuse injuries that include only “rest”
or cessation of the sport are unlikely to be fol-
lowed by the committed child athlete and are
unlikely to adequately address the risk of further
injury.

4. The conditions of child athletes involved in in-
tense training should be monitored regularly by a
pediatrician. Attention should be focused on serial
measurements of body composition, weight, and
stature; cardiovascular findings; sexual matura-
tion; and evidence of emotional stress. The pedi-
atrician should be alert for signs and symptoms of
overtraining, including decline in performance,
weight loss, anorexia, and sleep disturbances.

5. The intensely trained, specialized child athlete
needs ongoing assessment of nutritional intake,
with particular attention to total calories, a bal-
anced diet, and intake of iron and calcium. Serial
measurements of body weight are particularly im-
portant in ensuring the adequacy of caloric intake
and early identification of pathologic eating be-
haviors.

6. The child athlete, family, and coach should be
educated by the pediatrician about the risks of
heat injury and strategies for prevention.
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Clinical Report—Intimate Partner Violence:
The Role of the Pediatrician

abstract
The American Academy of Pediatrics and its members recognize the
importance of improving the physician’s ability to recognize intimate
partner violence (IPV) and understand its effects on child health and
development and its role in the continuum of family violence. Pediatri-
cians are in a unique position to identify abused caregivers in pediatric
settings and to evaluate and treat children raised in homes in which
IPV may occur. Children exposed to IPV are at increased risk of being
abused and neglected and are more likely to develop adverse
health, behavioral, psychological, and social disorders later in life.
Identifying IPV, therefore, may be one of the most effective means of
preventing child abuse and identifying caregivers and children who
may be in need of treatment and/or therapy. Pediatricians should
be aware of the profound effects of exposure to IPV on children.
Pediatrics 2010;125:1094–1100

INTIMATE PARTNER VIOLENCE: DEFINITION AND EPIDEMIOLOGY

The Centers for Disease Control and Prevention defines intimate part-
ner violence (IPV) as a pattern of coercive behaviors that may include
repeated battering and injury, psychological abuse, sexual assault,
progressive social isolation, deprivation, and intimidation.1 These be-
haviors are perpetrated by someone who is or was involved in an
intimate relationship with the victim. Traditionally, research has fo-
cused on the subset of IPV that is partner violence against women. It
has long been recognized, however, that partner violence against men
is a substantial concern as well.2 IPV occurs in heterosexual relation-
ships and although the research is limited, it is also known to occur in
lesbian, gay, bisexual, and transgender relationships.3

Patterns of dating violence behavior often start early. Adolescents have
a particularly high risk of IPV. Approximately 1 in 5 female high school
students report being physically and/or sexually abused by a dating
partner.4 A study of college students revealed that nearly half of them
had been the victim of emotional, sexual, and/or physical violence by a
partner.5 Females 16 to 24 years of age aremore vulnerable to IPV than
any other age group.3 Given the complexities and unique dynamics in
the teenaged population, further discussion of IPV in adolescent rela-
tionships is beyond the scope of this report. Information on adolescent
dating violence is available from the Centers for Disease Control and
Prevention.6

It is estimated that approximately 1.5 million women and 830 000 men
are physically or sexually assaulted by an intimate partner annually in
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the United States.7 Many of these vic-
tims are victimized more than once,
which raises estimates of event inci-
dence to approximately 4.8 million
women and 2.9 million men assaulted
annually in the United States. When
considering additional and more com-
mon forms of IPV, such as emotional
and psychological abuse, it is believed
that 1 in 3 women worldwide will be
abused in her lifetime.8 In 2004, IPV re-
sulted in 1544 deaths in the United
States; 75% of the victims were
women.9

IPV AND THE CHILD

As children develop and grow in a
home in which they are exposed to IPV,
they face not only the risk of becoming
involved in an abusive act but also
the risk of significant psychosocial
trauma from exposure to abusive
events. Each of these risks will be
considered separately.

The Child as a Victim of Abuse

Children can become the victims of
IPV-related abuse even before birth.
Pregnancy may increase a woman’s
risk of being abused, and it is esti-
mated that 3% to 19% of pregnant
women are the victims of IPV.10 Abuse
during pregnancy has been associated
with several poor health outcomes for
the infant, including preterm labor,11

low birth weight,11 intracranial inju-
ry,12 and neonatal death.13 Rivara et al14

reported increased health care utiliza-
tion and costs for children whose
mothers have experienced IPV, even
when the violence stops before the in-
fant’s birth.

The co-occurrence of child abuse and
IPV is well documented, and study re-
sults have indicated that in 30% to 60%
of families in which either child mal-
treatment or IPV is occurring, the
other form of violence also is being
perpetrated.15 One study revealed that
if IPV was occurring in the home dur-

ing the first 6 months of child-rearing,
physical child abuse was 3.4 times
more likely, and child psychological
abuse or child neglect was twice as
likely up to the child’s fifth year.16 In
many of the studies that examined the
co-occurrence of child abuse and IPV,
child maltreatment was preceded by
IPV. IPV has been called the leading
precursor of child maltreatment.
Identifying and intervening on behalf
of a caregiver who is experiencing
IPV, therefore, may be an effective
means of preventing child abuse and
neglect.14

It is also important to remember that
children may become the collateral
victims of IPV. A child may become the
victim of abuse by simply being held in
a caregiver’s arms while he or she
is battered. Older children may be
harmed while mediating a crisis or de-
fending the abused caregiver.17

The Child Exposed to Abuse

Exposure in the home to IPV as a child
is associated with a multitude of be-
havioral and mental health conse-
quences. It is estimated thatmillions of
children are exposed to IPV each
year,18 and pediatricians should be
aware of the profound effects on chil-
dren who are exposed to such vio-
lence.19,20 A clinical report from the
American Academy of Pediatrics (AAP)
provides guidance to the clinician on
understanding the behavioral and
emotional consequences of child mal-
treatment, including exposure to IPV.21

Perhaps the most compelling data to
detail the impairment associated with
exposure to IPV has come from the Ad-
verse Childhood Experiences study.
The original study assessed the effects
of abuse and household dysfunction
during childhood on long-term health
and quality-of-life outcomes.22 A suba-
nalysis of these data by Dube et al23

demonstrated that adults who were
exposed to IPV as children were 6

times more likely to be emotionally
abused, 4.8 times more likely to be
physically abused, and 2.6 times more
likely to be sexually abused than chil-
dren who were not exposed to IPV. The
behavioral effects of exposure to IPV
can be long-reaching, and the medical
effects can be profound. Exposure to
IPV, along with other adverse child-
hood experiences, has been shown to
be associated significantly with many
risk factors for the leading causes of
death in adulthood, including smoking,
severe obesity, physical inactivity, de-
pression, and suicide attempts.24

Children of abused caregivers demon-
strate significantly more internaliz-
ing behaviors, including anxiety, de-
pression, withdrawal, and somatic
complaints, as well as externalizing
behaviors, including attention prob-
lems, aggressive behavior, and rule-
breaking actions, than do children of
nonabused caregivers.24,25 These chil-
dren frequently have social function-
ing difficulties and trouble establish-
ing andmaintaining relationships with
their peers. They may be more likely to
be aggressive with peers and demon-
strate cruelty, bullying, and meanness
to others.26 Academic performance
may be poor. As adolescents, they may
adopt the same dynamic of violence in
their own dating or peer relationships.
Stress and anxiety can persist long af-
ter the trauma of IPV exposure, and
many children exhibit symptoms con-
sistent with posttraumatic stress dis-
order. Ultimately, some of these chil-
dren become abusers themselves.27

Given the significant overlap between
IPV and child maltreatment, practitio-
ners may wonder when a report to
child protective services is appropri-
ate. Individual states have differing re-
quirements for reporting concerns of
children exposed to IPV on the basis of
age of the child, relationship of the
child to the perpetrator of the violence,
and physical proximity of the child to
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the violent act. When a report is man-
dated, the practitioner should inform
the caregiver of the practitioner’s re-
sponsibility to report. In many situa-
tions, it is helpful for the caregiver to
file a report as well; doing so may
lessen later accusations of “failure to
protect.” When making this decision,
as every decision relevant to IPV situa-
tions, the safety needs of both the care-
giver and the child should be taken into
consideration. The Family Violence
Prevention Fund offers recommenda-
tions for pediatricians in states with-
out specific reporting requirements
for children exposed to IPV.28 These re-
quirements include an inquiry about
direct injury to the child, an assess-
ment of potential for danger (threats,
weapons, substance abuse), an as-
sessment of the caregiver’s ability to
plan for the child’s safety, and an as-
sessment of support and connections
to community resources.

ASSESSMENT FOR IPV

It is clear that IPV is a pediatric is-
sue. Plans for identification and
resources to incorporate into a
response are important consider-
ations for the pediatrician.

Whom to Ask?

Assessment for IPV may be ap-
proached in a universal or “case-
finding” manner. There is insufficient
evidence at this time to support one
approach over another. Some experts
advocate a case-finding approach to
IPV detection. Using this approach,
only caregivers with specific signs,
symptoms, or risk indicators for abuse
are asked about exposure to IPV. Pedi-
atricians need to be aware that most
abused caregivers will seek care for
their children but not for themselves,
which makes the pediatric setting an
ideal place to be alert to the presence
of IPV.29 Although a caregiver may
present with overt signs of injury, such
as facial bruising, it is much more

likely that the signs of abuse will be
subtle—depression, anxiety, failure to
keep medical appointments, reluc-
tance to answer questions about disci-
pline in the home, or frequent office
visits for complaints not borne out by
the medical evaluation of the child. In
fact, most of the time, indicators of
abuse are absent altogether.

Because of this situation, some experts
advocate “universal screening”—asking
all caregivers about IPV regardless of
clinical indicators. Assessing for IPV at
every patient encounter in the pediat-
ric setting has been demonstrated to
significantly increase the number of
victims who are identified.30,31 It re-
mains unknown whether there are po-
tential benefits and risks of conducting
assessments on a universal basis. The
US Preventive Services Task Force
found that, although screening in-
creases identification of abuse, there
is insufficient evidence to recommend
for or against universal IPV assess-
ments because no evidence exists that
universal IPV assessments reduce
morbidity or mortality of the abused
caregiver.32 Future research is neces-
sary to explore effective interventions
for IPV and to determine potential
harms and benefits of universal IPV as-
sessments. While these studies are be-
ing performed, it seems reasonable to
incorporate early and repeated ques-
tioning regarding IPV as part of antici-
patory guidance while remaining
mindful of clinical presentations that
suggest risk.

How to Ask?

Approaching the subject of IPV may be
uncomfortable for both the pediatri-
cian and the caregiver. Many studies
have examined the barriers that pedi-
atricians and caregivers face during
an assessment for IPV. Common barri-
ers that pediatricians experience in-
clude limited time, lack of education/
experience with IPV, absence of

resources to assist caregivers who
have experienced IPV, and a fear of of-
fending or angering the caregiver.33

Caregivers may have attitudes and be-
liefs that make them reluctant to dis-
close IPV, including shame, fear that
disclosure will escalate the abuse, or a
desire to protect the abuser.34 Other
barriers that inhibit disclosure include
the fear that a disclosure will result in
a report to child protective services, a
perceived lack of provider empathy, or
the concern that a child’s health care
needs are the priority over those of the
caregiver.35 Intrinsic characteristics of
the provider/caregiver dynamic, in-
cluding race and gender, may nega-
tively influence a caregiver’s comfort
level when being assessed for IPV.36

Pediatricians should be aware of
these barriers and how they may in-
fluence the process of conducting
IPV assessments.

Two primary approaches to conduct-
ing assessments for IPV have been
identified: verbally administered as-
sessments and self-administered as-
sessments, including written, comput-
erized, and tape-recorded surveys.37

Most literature suggests that verbally
administered assessments (face-to-
face interviews) are associated not
only with lower detection rates38–40 but
also, as some have reported, less
patient comfort.41 Studies that di-
rectly compared verbal and self-
administered assessments revealed
that women significantly preferred
self-administered assessments.42,43

Not only are self-administered assess-
ments preferred, but they may over-
come many of the barriers described
previously. It is imperative that verbal
follow-up is provided if a patient dis-
closes abuse on a self-administered
assessment. It is likely that there is not
a “1-size-fits-all” screening method.
The type of assessment used will de-
pend on many factors, such as type of
clinical environment, resources avail-
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able, and acceptability to practitioners
and parents/caregivers. Several sim-
ple screening tools exist, many of
which have been well validated and
can be incorporated easily into a pedi-
atric setting.44–46

If IPV is detected, or if the pediatrician
has concerns that IPV may be occur-
ring in the home, further questioning
is warranted. The pediatrician should
explore the topic with the caregiver in
a sympathetic and sensitive manner.
The interview should be conducted in a
private setting away from all children,
family, friends, and the suspected
abuser. It is important to remember
that even very young children may be
affected by the discussion of IPV.
The pediatrician should gently intro-
duce the topic in a way that assures
the caregiver that the conversation is
confidential (if allowed by law), the
problem is acknowledged, other re-
sources for help are accessible, and
his or her wishes about further disclo-
sure or referral will be respected.
These introductory statements can be
developed and reviewed in advance for
appropriateness with local violence
advocacy groups. The Appendix pro-
vides nonjudgmental introductory
statements that may be helpful in fo-
cusing the topic and setting the care-
giver at ease.

It is appropriate to document all IPV
assessments, although health care
professionals must be aware that an
abuser may have access to the child’s
and/or caregiver’s health records. A
generic statement indicating that an
IPV assessment has taken place and
resources have been offered per prac-
tice protocol provides documentation
that inquiry has occurred but does not
specify whether a caregiver has dis-
closed abuse or not.

REFERRALS/SAFETY PLANS

The Family Violence Prevention Fund
has published a pediatric guideline for

managing situations of IPV.28 A free
training video is available on its Web
site (http://fvpfstore.stores.yahoo.net/
screentoenda.html). Ideally, a protocol
or action plan that has been developed
with the input of local shelters, rape
crisis centers, and victim advocacy
groups should exist. Because of time
constraints in a busy office practice or
acute care setting, an interdisciplinary
approach to IPV is most appropriate.
The American Medical Association rec-
ognizes that optimal care for the care-
giver in an abusive relationship de-
pends on the physician’s working
knowledge of community resources
that can provide safety, advocacy, and
support.47 Pediatricians are encour-
aged to partner with obstetricians,
prenatal clinic nurses and social work-
ers, hospital nurses and social work-
ers, public health administrators, and
early childhood education programs
to coordinate a community response
to the issue of IPV. The American Med-
ical Association and many state medi-
cal associations provide directories of
agencies that provide services or in-
formation about all forms of family vi-
olence. A national toll-free hotline (800-
799-SAFE) is available to anyone
who needs information about local
resources on IPV. Additional re-
sources may be accessed at the
Family Violence Prevention Fund’s
Web site (www.endabuse.org/health).
The AAP also provides resources
to pediatricians on dating violence
through the Connected Kids program
(www.aap.org/connectedkids).

Pediatricians must understand the dy-
namics of abusive relationships. Zink
et al48 have suggested that physi-
cians understand the transtheoretical
model, known as “stages of change,” to
help patients with behavior changes
and more effectively address the issue
of IPV. It has been suggested that the
risk of injury and/or death increases
at the time a caregiver discloses abuse

and attempts to leave his or her abu-
sive partner. Thus, the process of dis-
closure is naturally very frightening
and may not occur unless the care-
giver feels that he or she is not in sig-
nificant jeopardy. Unlike the situation
with child maltreatment, there are no
mandated state agencies that step in
and act to ensure a caregiver’s safety
during this process. Few states have
passed laws that mandate reporting of
suspected IPV for individuals being
treated by the health care profes-
sional, and few states have laws re-
quiring health care professionals to
report IPV if it is suspected or discov-
ered during an evaluation of the child.
Knowledge of existing state laws for
reporting partner violence is essen-
tial.* A compilation of these laws is
available for public access.32 In addi-
tion, pediatricians should be aware of
their state laws regarding the report-
ing of children exposed to IPV and how
it may influence their practice of in-
quiry for IPV. An updated database of
these laws is available through the
Child Welfare Information Gateway.49

It is important to use discretion when
providing printed information about
partner violence to patients or their
caregivers. If the information is discov-
ered by the abuser, the victim may be
at increased risk of violence. If the
caregiver feels safe, information about
legal and crisis counseling and shel-
ters can be provided in written form.
Written plans may be completed by the
caregiver to facilitate ongoing safety,
and many templates are available for
use.50,51 Because of the strong associa-
tion between homicide in the home
and the presence of both guns and
partner violence, it could be life-saving
to help an abused caregiver to recog-
nize the value in removing firearms
from the home, if it can be accom-

*For additional information and assistance with
state laws and related advocacy issues, please
contact the AAP Division of State Government
Affairs.

FROM THE AMERICAN ACADEMY OF PEDIATRICS

PEDIATRICS Volume 125, Number 5, May 2010 1097



plished safely. The possible role of sub-
stance abuse contributing to IPV
should be considered. Pediatricians
also need to be sensitive to ethnic and
cultural attitudes about violence spe-
cifically toward women, not because
such attitudes are acceptable but be-
cause they may have a profound influ-
ence on the willingness of women to
discuss this problem.

Pediatricians can provide education to
agencies that deal with IPV about
the risk of maltreatment to children
whose caregivers are abused. Every
reasonable effort should be made to
assess risk of harm and lethality in the
home and to protect children from a
potentially dangerous environment.
Counseling should be secured for chil-
dren who have been exposed to IPV.
Such treatment may be provided in
groups or individually, but the focus
should be on understanding violence
and how to avoid it.

CONCLUSIONS

The evidence is overwhelming that
children who are exposed to IPV are at
risk of child maltreatment and both
short-term and long-term medical, be-
havioral, and mental health problems.
The Institute of Medicine recommends
several core competencies on family
violence for health care profession-
als.52 These core competencies include
training on the identification, assess-
ment, and documentation of abuse;
knowledge of interventions to ensure
victim safety; recognition of culture
and values as factors that affect IPV;
understanding of applicable legal re-
sponsibilities; and violence prevention.
Pediatricians who possess knowledge
and skills in these areas will be in a
position to intervene when IPV is
present and provide more effective

health care to children and their
families.

GUIDANCE FOR THE CLINICIAN

1. Residency training programs and
continuing medical education pro-
gram leaders are encouraged to in-
corporate education on IPV and its
implications for child health into
the curricula of pediatricians and
pediatric subspecialists.

2. Pediatricians should remain alert
to the signs and symptoms of expo-
sure to IPV in caregivers and chil-
dren and should consider attempts
to identify evidence of IPV either
by targeted screening of high-risk
families or universal screening.

3. When caregivers are asked about
IPV, it is ideal to have a plan in place
to respond to affirmative screens.

4. Pediatricians are encouraged to in-
tervene in a sensitive and skillful
manner and attempt to maximize
the safety of caretakers and child
victims.

5. Pediatricians should be cognizant
of applicable IPV laws in their state,
particularly as they relate to report-
ing abuse or concerns of children
exposed to IPV.

6. Pediatricians are encouraged to
support local and national multidis-
ciplinary efforts to recognize, treat,
and prevent IPV.

APPENDIX: SUGGESTED
STATEMENTS TO INTRODUCE THE
TOPIC OF IPV

“We all have disagreements at home.
What happens when you and your part-
ner disagree?”

“Is there shouting, pushing, or shov-
ing? Does anyone get hurt?”

“Has your partner ever threatened to
hurt you or your children?”

“Do you ever feel afraid of your
partner?”

“Has anyone forced you to have sex in
the last few years?”
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Technical Report: Knee Brace Use in the Young Athlete

ABSTRACT. This statement is a revision of a previous
statement on prophylactic knee bracing and provides
information for pediatricians regarding the use of vari-
ous types of knee braces, indications for the use of knee
braces, and the background knowledge necessary to pre-
scribe the use of knee braces for children.

BACKGROUND

Pediatricians are appropriately becoming more
involved in the care of young athletes. The
knee is one of the most commonly injured

joints in athletes. The correct care of knee injuries is
an important part of any sports medicine or general
pediatrics practice and may include the use of braces.
Therefore, the pediatrician should be knowledgeable
about knee bracing. This statement is an update of a
previous statement on prophylactic knee bracing1

and includes information for pediatricians regarding
the use of various types of knee braces, indications
for the use of knee braces, and the background
knowledge necessary to prescribe the use of knee
braces for children.

Acute and overuse injuries to the knee are seen as
a result of participation in virtually all athletic activ-
ities. Injuries to the ligamentous structures of the
knee in the young athlete are becoming more com-
mon. The medial collateral and anterior cruciate lig-
aments are prime stabilizers of the knee and can be
injured when direct or indirect forces are applied to
the knee. In a growing child, the distal femoral phy-
sis is subject to these same forces and may also be
injured. In the skeletally immature child, acute
trauma to the knee is most likely to cause injury to
these 2 ligaments and/or to the distal femoral physis.
Patella subluxation, dislocation, or tracking abnor-
malities can occur as a result of mechanical predis-
position as well as direct or indirect stress to the
knee. Cumulative microtrauma or overuse can lead
to patellofemoral disorders or apophysitis of the tib-
ial tuberosity (Osgood-Schlatter disease), which are
common in adolescents.

TYPES OF KNEE BRACES
Various types of braces have been designed to

provide symptomatic relief and diminish the effects
of injury to the knee. The 4 categories of knee braces
are knee sleeves, prophylactic knee braces, functional
knee braces, and postoperative or rehabilitative knee

braces (Table 1).2,3 Although patients often report
benefits from wearing braces,4,5 these benefits have
not been verified by scientific investigation.2,4

The ideal knee brace in any of the 4 categories
would produce a synergism with the inherent knee
stabilizers, both muscular and ligamentous, through-
out the normal range of motion. It would increase
resistance to injury from valgus, varus, rotational, or
anterior-posterior translation forces. The ideal brace
would not interfere with normal knee function or
increase the risk of injury to other parts of the lower
extremity or to other players.

Knee Sleeves
Knee sleeves are expandable, slip-on devices usu-

ally made of neoprene with a nylon cover. They
increase warmth, provide even compression, and
may enhance proprioception.6 Knee sleeves may pro-
vide a feeling of support to the knee. Plain knee
sleeves may be used to treat postoperative knee ef-
fusions6 and patellofemoral syndrome.6 Used in this
capacity, the purpose of a knee sleeve is to decrease
knee pain.7,8 When a knee pad is added, it provides
protective cushioning to the patella and anterior
knee.

The knee sleeve may be modified to include an
opening for the patella, 1 or more movable straps, or
a buttress. The buttress may be circular, C-shaped,
J-shaped, or H-shaped. With these modifications,
the knee sleeve is often referred to as an extensor
mechanism counterforce brace and is used to treat
patellofemoral joint disorders, including patella sub-
luxation, patella dislocation, and patellofemoral syn-
drome, all of which are very common in athletes.9
The pathophysiology of patellofemoral syndrome is
unclear,10 but it has been postulated to occur as a
result of abnormal tracking of the patella on the
femoral trochlear groove.2,6 The knee sleeve helps
compress the tissue and limits patella movement.6
The extensor mechanism braces are designed to ap-
ply a medially directed force to the lateral patella,
thereby improving patellofemoral tracking and de-
creasing the likelihood of lateral patella subluxation
or dislocation. Used in this capacity, they may be of
benefit in the athlete with an unstable patella.11

These braces may also contain a lateral hinge that
incorporates an extension stop.2,5,7

When a strap is placed inferior to the patella, it
may be used to treat Osgood-Schlatter disease and
patellar tendonitis.6 This infrapatellar band is used to
decrease the traction forces at the tibia tuberosity for
patients with Osgood-Schlatter disease and on the
patellar tendon for patients with patellar tendonitis.

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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It is important to remember that knee sleeves do
not provide ligamentous support and, therefore, are
insufficient for the treatment of an unstable knee.11

Knee sleeves can cause swelling by retaining heat
around the knee or by obstructing venous and lym-
phatic return below the sleeve. They should only be
worn during sports activities if these complications
occur.11 The use of these sleeves should be combined
with quadriceps and hamstring flexibility, stretching,
and strengthening exercises as well as correction of
biomechanical dysfunction of the hip, ankle, or foot
and improved sports technique.6,7,9 Scientific evi-
dence of benefits of the knee sleeve is lacking3,10,12–14;
however, patients report benefits that exceed objec-
tive effects noticed by researchers.2–4 Knee sleeves
are relatively simple to fit and inexpensive.6

Prophylactic Knee Braces
Prophylactic knee braces15–17 are braces with uni-

lateral or bilateral bars, hinges, and adhesive straps.
The deformable metal of these braces can absorb
some of the impact and decrease the force applied to
the medial collateral ligament by 10% to 30%.

Prophylactic knee braces are intended to protect
(prevent or reduce the severity of injury to) the me-
dial collateral ligament from valgus stress applied to
the lateral aspects of the extended weight-bearing leg
during contact sports. Some studies indicate they
may also protect the anterior cruciate ligament from
rotational stress in the same situation. In football,
offensive linemen, defensive linemen, linebackers,
and tight ends most commonly wear lateral knee
stabilizers. Despite anecdotal reports of success, sci-
entific studies have not universally shown that pro-
phylactic knee braces significantly reduce knee in-
juries.15–18 Thus, there is insufficient evidence to
recommend prophylactic knee bracing in the young
athlete.1–3,7,15–18

Functional Braces
Functional braces are generally made from a me-

tallic plastic composite with medial and lateral ver-
tical hinges and a variable stop to limit hyperexten-
sion. There are 2 types of functional braces: the
hinge-postshell and hinge-poststrap models. The
rigid shell or straps and hinges provide resistance to
deformation. Hinges may be polyaxial to mimic the
changing center of motion of the flexing knee. The
hinge-postshell model theoretically provides im-
proved tibial displacement control, greater rigidity,
enhanced durability, and better soft tissue contact.7
The upright of a functional brace should be the max-
imum length comfortable to the athlete.7,19

A functional brace is designed to enhance the sta-
bility of an unstable knee (usually after an anterior
cruciate ligament injury with or without other inju-
ries to the menisci, collateral ligaments, or bone con-
tusion) when rotational and anteroposterior forces
are applied. They may be used for 6 to 12 months
after anterior cruciate ligament reconstruction19 to
reduce the strain on an anterior cruciate ligament
graft.7,20,21 They are intended to reduce the risk of
future injuries without significantly impairing func-
tion.

Functional braces are most commonly used by the
skeletally immature athlete with an anterior cruciate-
deficient knee (awaiting skeletal maturation), the
anterior cruciate-deficient athlete who is awaiting
surgical reconstruction, and the anterior cruciate-
deficient athlete who is not a surgical candidate. This
type of brace may also be used during the healing
phase of a medial or lateral collateral ligament injury
or as a supplement to surgery21 and rehabilitation to
prevent reinjury. Functional anterior cruciate liga-
ment braces may prevent hyperextension; however,
their control of rotational forces is less efficient,2,11,21

so the unstable knee is still at risk of subluxation or
shifting, which may lead to meniscal or chondral
injury.

There is a lack of scientific evidence that these
braces are helpful at the level required for athletic
participation.2,7,19,22–25 However, patients report a
positive subjective response, claiming an increase in
knee stability, pain attenuation, performance en-
hancement, and confidence during athletics with
brace use.2,7,22–24 There is probably no difference in
effectiveness between off-the-shelf models and cus-
tom-made braces.9,18,23,26 Brace wearers have higher
energy expenditures than do nonwearers.22 Current
experimental evidence suggests that functional knee
braces do not significantly affect performance.27

Lower extremity muscle strengthening, flexibility,
and ultimately, improvement and refinement of ath-
letic techniques are more important than functional
bracing in treating ligamentous knee injuries.7,20

Functional braces will never substitute for proper
rehabilitation and surgical procedures when neces-
sary.9

Postoperative or Rehabilitative Braces
The postoperative or rehabilitative knee brace con-

sists of foam liners that surround the calf, thigh, and
knee; full-length medial and lateral rigid bars with
hinges at the knee that can be adjusted to allow a
controlled range of motion; and 6 to 8 nonelastic
straps that hold the brace in place. These braces are
prefabricated (off-the-shelf) and adjustable in size.

The postoperative or rehabilitative brace can be
used to protect injured ligaments and control knee
flexion and extension angles during the initial heal-
ing period2 as part of the treatment program for an
injured anterior cruciate ligament, posterior cruciate
ligament, medial collateral ligament, lateral collateral
ligament, or medial or lateral meniscus. These are
most often used during crutch-assisted ambulation
immediately after meniscal and/or cruciate ligament
injury or surgery. They are used for a short period of
time (2–8 weeks) after the acute injury or surgery.
The value of a rehabilitative brace as opposed to a
cast or splint includes the ability to adjust the brace
for swelling, the ability to remove the brace for serial
examinations or icing, and the ability to allow for
movement in a controlled range of motion.

Pediatricians may order a postoperative brace for
the treatment of nonsurgical ligamentous injuries
or nondisplaced epiphyseal fractures. There are very
little data on the clinical performance of rehabilita-
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tive braces.2,20,28–30 They are accepted clinically on
the basis of their subjective performance.

PRESCRIBING KNEE BRACES
Prescribing any knee brace requires an accurate

diagnosis of the injury, an appreciation and knowl-
edge of the benefits and limitations of a brace, and an
understanding of the physical demands and risks of
the given sport. Knee sleeves with or without straps
and buttresses can be prescribed for problems with
patellar instability, patellofemoral pain, patellar ten-
donitis, or Osgood-Schlatter disease. Because pro-
phylactic knee braces have not been proven to be
cost-effective, pediatricians should not prescribe
them. Functional braces may help prevent further
injuries to a previously injured knee and may help
protect a surgically repaired knee. Functional braces
are not recommended for prophylaxis. Postoperative
or rehabilitative braces are generally used for acute
knee ligament or growth plate injuries or after sur-
gical repair of an anterior cruciate ligament or me-
niscus.

Even when use of a knee brace is indicated, the
brace alone is not sufficient to treat or protect the
injured knee. The brace is only 1 component of injury
rehabilitation, along with therapeutic exercises, such
as flexibility, joint mobilization, strengthening, and
proprioceptive retraining.

Brace designs will continue to evolve with lighter
and stronger materials, more physiologic and dura-
ble hinges, and attachment systems that do not ex-
cessively compress the musculature or irritate the
skin. Better ability to test the effectiveness of these
braces will be rewarding.

SUMMARY
When prescribing the use of knee braces, pediatri-

cians should establish an accurate diagnosis of the
injury, consider the spectrum of treatment options,
and understand the classifications, benefits, limita-
tions, indications, and cost of any brace prescribed.

There is insufficient scientific evidence to recom-
mend the use of prophylactic knee braces for the
pediatric athlete, and available studies do not sup-
port the prescribing of most knee braces. However,
the use of knee sleeves, functional braces, and post-
operative braces has been accepted clinically on the
basis of subjective performance. If used, knee braces
should complement, rather than replace, rehabilita-
tive therapy and required surgery.
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ERRATUM

In “Counseling Families Who Choose Complementary and Alternative Medicine
for Their Child With Chronic Illness or Disability” by the AAP Committee on
Children With Disabilities, Virginia Randall, MD, was omitted from the list of
consultants due to an oversight. The statement was published in the March 2001
issue of Pediatrics. (Pediatrics. 2001;107(3):598–601.)
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CLINICAL REPORT

Lactose Intolerance in Infants,
Children, and Adolescents
Melvin B. Heyman, MD, MPH, for the Committee on Nutrition

ABSTRACT
The American Academy of Pediatrics Committee on Nutrition presents an updated
review of lactose intolerance in infants, children, and adolescents. Differences
between primary, secondary, congenital, and developmental lactase deficiency
that may result in lactose intolerance are discussed. Children with suspected
lactose intolerance can be assessed clinically by dietary lactose elimination or by
tests including noninvasive hydrogen breath testing or invasive intestinal biopsy
determination of lactase (and other disaccharidase) concentrations. Treatment
consists of use of lactase-treated dairy products or oral lactase supplementation,
limitation of lactose-containing foods, or dairy elimination. The American Acad-
emy of Pediatrics supports use of dairy foods as an important source of calcium for
bone mineral health and of other nutrients that facilitate growth in children and
adolescents. If dairy products are eliminated, other dietary sources of calcium or
calcium supplements need to be provided.

INTRODUCTION
SIGNIFICANT CHANGES IN our knowledge and approach toward lactose intolerance
have occurred over the past quarter century, since the first statement on lactose
intolerance was published by the American Academy of Pediatrics Committee on
Nutrition.1 Lactose ingestion in certain susceptible individuals can cause abdomi-
nal symptoms that are variable and can be treated with dietary restriction or
enzyme replacement, depending on the amount of lactose consumed and the
degree of lactase deficiency. Pediatricians and other pediatric care providers should
maintain awareness of the benefits and controversies related to the consumption
of dietary milk products and milk-based infant formula. The lactose content of
milk often influences, correctly or not, the ultimate decision about the use or
continuation of milk in the diet. Milk and dairy-product avoidance has a negative
effect on calcium and vitamin D intake in infants, children, and adolescents. Other
nutrients such as protein make dairy products an important source of nutrition for
growing children. This revised statement will update the initial statement of 1978
while incorporating changes from the 1990 supplement2 and current state-of-the-
art relating to lactose intolerance. Recommendations regarding dietary calcium
have been updated recently.3

Lactose, a disaccharide that comprises the monosaccharides glucose and galac-
tose, is the primary carbohydrate found exclusively in mammalian milk. Absorp-
tion of lactose requires lactase activity in the small intestinal brush border to split
the bond linking the 2 monosaccharides. A �-galactosidase termed “lactase-phlo-
rizin hydrolase” (lactase) accounts for most of the lactase activity in the intestinal
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mucosa.4 Lactase is found in the small intestine and
localized to the tips of the villi, a factor of clinical im-
portance when considering the effect of diarrheal illness
on the ability to tolerate milk.

Milk intolerance may be attributed to either the lac-
tose or the protein content. Lactose intolerance can oc-
cur among infants and young children with acute diar-
rheal disease, although the clinical significance of this is
limited except in more severely affected children. Symp-
toms of lactose intolerance are relatively common
among older children and adolescents; however, associ-
ated intestinal injury is infrequently seen. Lactose intol-
erance is a distinct entity from cow milk–protein sensi-
tivity, which involves the immune system and causes
varying degrees of injury to the intestinal mucosal sur-
face. Cow milk–protein intolerance is reported in 2% to
5% of infants within the first 1 to 3 months of life,
typically resolves by 1 year of age, and is not the subject
of this statement.5,6

DEFINITIONS
Following are definitions of terms used in the remainder
of this statement:

● Lactose intolerance is a clinical syndrome of 1 or more
of the following: abdominal pain, diarrhea, nausea,
flatulence, and/or bloating after the ingestion of lac-
tose or lactose-containing food substances. The
amount of lactose that will cause symptoms varies
from individual to individual, depending on the
amount of lactose consumed, the degree of lactase
deficiency, and the form of food substance in which
the lactose is ingested.

● Lactose malabsorption is the physiologic problem that
manifests as lactose intolerance and is attributable to
an imbalance between the amount of ingested lactose
and the capacity for lactase to hydrolyze the disaccha-
ride.

● Primary lactase deficiency is attributable to relative or
absolute absence of lactase that develops in childhood
at various ages in different racial groups and is the
most common cause of lactose malabsorption and lac-
tose intolerance. Primary lactase deficiency is also re-
ferred to as adult-type hypolactasia, lactase nonpersis-
tence, or hereditary lactase deficiency.

● Secondary lactase deficiency is lactase deficiency that
results from small bowel injury, such as acute gastro-
enteritis, persistent diarrhea, small bowel overgrowth,
cancer chemotherapy, or other causes of injury to the
small intestinal mucosa, and can present at any age
but is more common in infancy.

● Congenital lactase deficiency is extremely rare; teleo-
logically, infants with congenital lactase deficiency
would not be expected to survive before the 20th
century, when no readily accessible and nutritionally

adequate lactose-free human milk substitute was
available.

● Developmental lactase deficiency is now defined as
the relative lactase deficiency observed among pre-
term infants of less than 34 weeks’ gestation.

Primary Lactase Deficiency
Approximately 70% of the world’s population has pri-
mary lactase deficiency.7,8 The percentage varies accord-
ing to ethnicity and is related to the use of dairy products
in the diet, resulting in genetic selection of individuals
with the ability to digest lactose (Table 1). In populations
with a predominance of dairy foods in the diet, particu-
larly northern European people, as few as 2% of the
population has primary lactase deficiency. In contrast,
the prevalence of primary lactase deficiency is 50% to
80% in Hispanic people, 60% to 80% in black and
Ashkenazi Jewish people, and almost 100% in Asian
and American Indian people.9–11 The age of onset and its
prevalence differ among various populations. Approxi-
mately 20% of Hispanic, Asian, and black children
younger than 5 years of age have evidence of lactase
deficiency and lactose malabsorption,12 whereas white
children typically do not develop symptoms of lactose
intolerance until after 4 or 5 years of age. Recent mo-
lecular studies of lactase-phlorizin hydrolase (lactase)
have correlated the genetic polymorphism of messenger
RNA expression with persistence of lactase activity,
demonstrating early loss (at 1–2 years of age) of mes-
senger RNA expression and enzyme activity in Thai chil-
dren and late (10–20 years of age) loss of activity in
Finnish children.11,13 The clinical relevance of these ob-
servations is that children with clinical signs of lactose
intolerance at an earlier age than is typical for a specific
ethnic group may warrant an evaluation for an under-
lying cause, because primary lactase deficiency would
otherwise be unusual at such a young age. Although
primary lactase deficiency may present with a relatively
acute onset of milk intolerance, its onset typically is
subtle and progressive over many years. Most lactase-

TABLE 1 Prevalence of Acquired Primary Lactase Deficiency69

Examples of groups among whom lactase deficiency predominates (60%–100%
lactase deficient)

Near East and Mediterranean: Arabs, Ashkenazi Jews, Greek Cypriots, Southern
Italians

Asia: Thais, Indonesians, Chinese, Koreans
Africa: South Nigerians, Hausa, Bantu
North and South America: black Americans, Latinas, Eskimos, Canadian and
American Indians, Chami Indians

Examples of groups among whom lactase persistence predominates (2%–30%
lactase deficient)

Northern Europeans
Africa: Hima, Tussi, Nomadic Fulani
India: individuals from Punjab and New Delhi
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deficient individuals experience onset of symptoms in
late adolescence and adulthood.

Reports that focus on clinical symptoms of lactase
deficiency are prone to subjectivity, confounding clinical
diagnosis. For instance, when lactase-deficient adults
were given 2 glasses of milk or 2 glasses of lactose-
hydrolyzed milk per day in a double-blind, crossover
study, no statistical differences in symptoms of lactose
intolerance were found regardless of whether the indi-
vidual described himself or herself as lactose intolerant.14

Even lactose-intolerant adults may find that 1 glass of
milk or a scoop of ice cream is tolerated, whereas an
additional glass of milk or other milk product may pro-
duce symptoms. Because of the variation of dairy intake
in each individual’s diet and in the amount of lactose
contained in different products, symptoms may vary and
be modified by diet and by milk-containing foods (see
“Management”). For these reasons, dietary history is an
unreliable means to confirm or exclude the diagnosis of
lactose intolerance.

Secondary Lactase Deficiency
Secondary lactase deficiency implies that an underlying
pathophysiologic condition is responsible for the lactase
deficiency and subsequent lactose malabsorption. Etiol-
ogies include acute infection (eg, rotavirus) causing
small intestinal injury with loss of the lactase-containing
epithelial cells from the tips of the villi. The immature
epithelial cells that replace these are often lactase defi-
cient, leading to secondary lactose deficiency and lactose
malabsorption, although several reports indicate that
lactose malabsorption in most children with acute gas-
troenteritis is not clinically important.15 Several recent
studies and a meta-analysis found that children with
rotaviral (and other infectious) diarrheal illnesses who
have no or only mild dehydration can safely continue
human milk or standard (lactose-containing) formula
without any significant effect on outcome, including
hydration status, nutritional status, duration of illness,
or success of therapy.16–18 However, in the at-risk infant
(eg, younger than 3 months or malnourished) who de-
velops infectious diarrhea, lactose intolerance may be a
significant factor that will influence the evolution of the
illness. Giardiasis, cryptosporidiosis, and other parasites
that infect the proximal small intestine often lead to
lactose malabsorption from direct injury to the epithelial
cells by the parasite. Secondary lactase deficiency with
clinical signs of lactose intolerance can be seen in celiac
disease, Crohn disease, and immune-related and other
enteropathies and should be considered in these chil-
dren. Diagnostic evaluation should be directed toward
these entities when secondary lactase deficiency is sus-
pected and an infectious etiology is not found.

Young infants with severe malnutrition develop small
intestinal atrophy that also leads to secondary lactase
deficiency.19 Although uncommon in the United States,

malnutrition is associated with lactose malabsorption
and carbohydrate intolerance in developing countries.20

Lactose malabsorption has also been associated with
poor growth in these countries.21 Most infants and chil-
dren with malabsorption attributable to malnutrition are
able to continue to tolerate dietary carbohydrates, in-
cluding lactose.22 However, the World Health Organiza-
tion recommends avoidance of lactose-containing milks
in children with persistent postinfectious diarrhea (diar-
rhea lasting more than 14 days) when they fail a dietary
trial of milk or yogurt.23

Treatment of secondary lactase deficiency and lactose
malabsorption attributable to an underlying condition
generally does not require elimination of lactose from
the diet but, rather, treatment of the underlying condi-
tion. Once the primary problem is resolved, lactose-
containing products can often be consumed normally,
and these excellent sources of calcium and other nutri-
ents need not be unnecessarily excluded from the diet.

Developmental (Neonatal) Lactase Deficiency
In the immature gastrointestinal tract, lactase and other
disaccharidases are deficient until at least 34 weeks’
gestation.24 One study in preterm infants reported ben-
efit from use of lactase-supplemented feedings or lac-
tose-reduced formulas,25 and the use of lactose-contain-
ing formulas and human milk does not seem to have any
short- or long-term deleterious effects in preterm in-
fants.26 Up to 20% of the dietary lactose may reach the
colon in neonates and young infants. Bacterial metabo-
lism of colonic lactose lowers the fecal pH (5.0–5.5 is
normal), which has a beneficial effect, favoring certain
organisms (eg, Bifidobacterium and Lactobacillus species)
in lieu of potential pathogens (Proteus species, Escherichia
coli, and Klebsiella species) in young infants. Antimicro-
bial agents may also affect this colonization.

Congenital Lactase Deficiency
Congenital lactase deficiency is a rare disorder that has
been reported in only a few infants.27,28 Affected new-
born infants present with intractable diarrhea as soon as
human milk or lactose-containing formula is introduced.
Small intestinal biopsies reveal normal histologic char-
acteristics but low or completely absent lactase concen-
trations.29,30 Unless this is recognized and treated quickly,
the condition is life-threatening because of dehydration
and electrolyte losses. Treatment is simply removal and
substitution of lactose from the diet with a commercial
lactose-free formula.

DIAGNOSIS
Symptoms of lactose intolerance, including abdominal
distention, flatulence, abdominal cramping, and (ulti-
mately) diarrhea, are independent of the cause of lactose
malabsorption and are directly related to the quantity of
ingested lactose. These symptoms are not necessarily
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correlated with the degree of intestinal lactase defi-
ciency. Malabsorbed lactose generates an osmotic load
that draws fluid and electrolytes into the intestinal lu-
men, leading to loose stool. The onset of diarrhea and
other symptoms is related to the amount of lactose that
is not absorbed. As little as 12 g of lactose (the amount of
lactose in an 8-oz glass of milk) may be sufficient to
cause symptoms in children with chronic abdominal
pain.31 In addition, unabsorbed lactose is a substrate for
intestinal bacteria, especially in the colon. Bacteria me-
tabolize lactose, producing volatile fatty acids and gases
(methane, carbon dioxide, and hydrogen), leading to
flatulence. The fatty acids lower the fecal pH, making the
fecal pH test a nonspecific but sometimes helpful marker
for lactose (or other carbohydrate) malabsorption. When
sufficient intestinal gas is produced by the bacterial met-
abolic processes to cause stimulation of the intestinal
nervous system by intestinal distention, visceral (ab-
dominal) cramping results.

Initial studies using lactose hydrogen breath tests doc-
umented lactose malabsorption in up to 40% of children
and adolescents presenting with abdominal pain.32 How-
ever, recent studies suggest that the prevalence of ab-
dominal symptoms related to lactose intolerance docu-
mented by hydrogen breath tests is variable and ranges
from 2% in Finnish children to 24% in southern US
children.33,34

A good clinical history often reveals a relationship
between lactose ingestion and symptoms. When lactose
intolerance is suspected, a lactose-free diet can be tried
(Tables 2 and 3).35 During a diagnostic lactose-free diet,
it is important that all sources of lactose be eliminated,
requiring the reading of food labels to identify “hidden”
sources of lactose. Generally, a 2-week trial of a strict
lactose-free diet with resolution of symptoms and sub-
sequent reintroduction of dairy foods with recurrence of
symptoms can be diagnostic. In more-subtle cases, the
hydrogen breath test is the least invasive and most help-
ful test to diagnose lactose malabsorption. The test has
been shown to be more reliable than history, because
some patients think they are lactose intolerant when
they prove not to be, and others prove to be lactose
intolerant (lactose malabsorbers) when they think they
are not.36,37 The test is performed by administration of a
standardized amount of lactose (2 g/kg, up to a maxi-

mum of 25 g, equivalent to the amount of lactose in 2
8-oz glasses of milk) after fasting overnight and then
measuring the amount of hydrogen in expired air over a
2- to 3-hour period. An increase (�20 ppm) in the
hydrogen expired after approximately 60 minutes is
consistent with lactose malabsorption. Factors that may
produce false-negative or false-positive results include
conditions affecting the intestinal flora (eg, recent use of
antimicrobial agents), lack of hydrogen-producing bac-
teria (10%–15% of the population), ingestion of high-
fiber diets before the test, small intestinal bacterial over-
growth, or intestinal motility disorders. A pediatric
gastroenterologist should be consulted to interpret the
results of this test.

The older lactose-tolerance test was previously relied
on as the primary test of lactose malabsorption before
the breath hydrogen test became available. Lactose in-
tolerance was diagnosed by onset of symptoms and/or
positive test results after ingestion of a standard lactose
dose (2 g/kg of body weight or 50 g/m2 of body surface
area; maximum 50 g in a 20% water solution). If the
maximum increase in blood glucose concentration was
less than 26 mg/dL after a lactose-tolerance test dose,
lactose malabsorption was diagnosed. The lactose-toler-
ance test is not sensitive enough to determine if a subject
is malabsorbing some lactose. It is also often falsely pos-
itive because of lack of an increase of blood glucose
concentration attributable to normal insulin response to
the carbohydrate load. Given the high rate of false-
negative and false-positive results, this test should not be
used and has been replaced by the hydrogen breath test.

Other tests are available in consultation with a pedi-
atric gastroenterologist to diagnose lactose intolerance. If
an underlying cause for secondary lactose intolerance is
suspected, testing for intestinal etiologies includes stool
examination, particularly for parasites affecting the up-
per gastrointestinal tract such as Giardia lamblia and
Cryptosporidia species, and blood tests for celiac disease
(ie, total immunoglobulin A concentration and anti-
tissue transglutaminase antibody38,39) or immunodefi-
ciency (quantitative immunoglobulins). Intestinal bi-
opsy may be needed to uncover an underlying
gastrointestinal mucosal problem that is causing the lac-
tose malabsorption. Biopsies can yield direct measure-
ment of disaccharidase concentrations to document lac-
tase deficiency directly and assess the status of the other

TABLE 2 Lactose and Calcium Content of Common Foods70,71

Dairy Products Calcium Content, mg Lactose Content, g

Yogurt, plain, low fat, 1 cup 448 8.4
Milk, whole (3.25% fat), 1 cup 276 12.8
Milk, reduced fat, 1 cup 285 12.2
Ice cream, vanilla, 1/2 cup 92 4.9
Cheddar cheese, 1 oz 204 0.07
Swiss cheese, 1 oz 224 0.02
Cottage cheese, creamed
(small curd), 1 cup

135 1.4

TABLE 3 Hidden Sources of Lactose72

Bread and other baked goods
Processed breakfast cereals
Mixes for pancakes, biscuits, and cookies
Instant potatoes, soups, and breakfast drinks
Margarine
Nonkosher lunchmeats
Salad dressings
Candies and other snacks
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brush-border disaccharidases (sucrase, maltase, isomal-
tase), which may also be deficient under various circum-
stances. However, intestinal lactase concentrations do
not seem to correlate well with symptoms of lactose
intolerance.40

Newer tests may eventually yield additional detailed
information pertaining to the prevalence and signifi-
cance of lactose intolerance.41 For example, the [13C]lac-
tose breath test is being considered as a test to augment
the accuracy of the breath hydrogen test but is still
primarily an investigational tool.42,43

In infants with diarrhea in whom lactose (or other
carbohydrate) intolerance is suspected, stool can be
screened for malabsorbed carbohydrate by testing fecal
pH, which decreases with carbohydrate malabsorption as
a result of the formation of volatile fatty acids. It should
be remembered that fecal pH will normally be lower
(5.0–5.5) in infants compared with older children and
adolescents because of the physiologic overload of lac-
tose in their diets, which in turn helps to favor growth of
Lactobacillus species in the colon. Fecal reducing sub-
stances can also be measured and become positive by
excretion of a reducing sugar in the stools. Reducing
sugars include lactose, glucose, fructose, and galactose
but not sucrose. Because some patients may only mal-
absorb enough carbohydrates, such as lactose, to lower
the fecal pH but not increase excretion of carbohydrate
in the stool, the pH test is a more sensitive test for
carbohydrate malabsorption.

MANAGEMENT
When children are diagnosed with lactose intolerance,
avoidance of milk and other dairy products will relieve
symptoms. However, those with primary lactose intol-
erance have varying degrees of lactase deficiency and,
correspondingly, often tolerate varying amounts of di-
etary lactose. Lactose-intolerant children (and their par-
ents) should realize that ingestion of dairy products re-
sulting in symptoms generally leads to transient
symptoms without causing harm to the gastrointestinal
tract (as compared with celiac disease or allergic reac-
tions, including milk-protein intolerance, that can lead
to ongoing inflammation and mucosal damage). Al-
though lactose malabsorption does not predispose to
calcium malabsorption,44 avoidance of milk products to
control symptoms may be problematic for optimal bone
mineralization. Children who avoid milk have been doc-
umented to ingest less-than-recommended amounts of
calcium needed for normal bone calcium accretion and
bone mineralization.45,46

Lactose-free and lactose-reduced milks (and lactose-
free whole milk for children younger than 2 years) are
widely available in supermarkets and can be obtained
with WIC (Special Supplemental Nutrition Program for
Women, Infants, and Children) vouchers. Although lac-
tose-free milk is more expensive than regular milk, some

major chain stores sell less-expensive lactose-free milk
under their own brand names.

Beyond infancy, substitutes for cow milk based on
rice, soy, or other proteins are readily available and are
generally free of lactose, although the nutrient content
of most of these milks is not equivalent to cow milk.
Other mammalian milks, including goat milk, are not
free of lactose. Tolerance to milk products may be par-
tial, so that dietary maneuvers alone may help avoid
symptoms in some individuals. Small amounts of lactose
in portions of 4 to 8 oz spaced throughout the day and
consumed with other foods may be tolerated with no
symptoms.47–51 Some children are able to drink 1 to 2
glasses of milk each day without difficulty but cannot
tolerate more without developing symptoms.14 Many
lactose-intolerant individuals who are intolerant of milk
can tolerate milk chocolate52 and/or yogurt (plain better
than flavored), because the bacteria in the yogurt par-
tially digest the lactose into glucose and galactose before
consumption.53,54 In addition, yogurt’s semisolid state
slows gastric emptying and gastrointestinal transit, re-
sulting in fewer symptoms of lactose intolerance.55 Fur-
thermore, ingestion of other solid foods delays gastric
emptying, providing additional time for endogenous lac-
tase to digest dietary lactose. Aged cheeses tend to have
lower lactose content than other cheeses and, thus, may
also be better tolerated. Finally, oral lactase-replacement
capsules or predigested milk or dairy products with lac-
tase are readily available and will often permit a lactose-
intolerant individual to be able to take some or all milk
products freely.56 Because the vitamin D content in milk-
substitute products varies, labels must be checked to
verify the vitamin D content of individual brands.

Even among population groups with significant lac-
tose intolerance, the importance of dietary dairy prod-
ucts has been stressed. For example, the National Med-
ical Association recently recommended that black people
consume 3 to 4 servings per day of low-fat milk, cheese,
and/or yogurt and that lactose-free milk be used as an
alternative for those who are intolerant of these other
products to help reduce the risk of nutrient-related
chronic diseases such as hypertension and diabetes.57

Milk and dairy products are often well tolerated by
many children with underlying inflammatory conditions
of the intestines, including Crohn disease and ulcerative
colitis, in whom the prevalence of lactose intolerance
does not seem to be any greater than in the general
population.58–61

Lactose-Free Formulas
In developed countries, even in the case of acute gastro-
enteritis, enough lactose digestion and absorption are
preserved so that low-lactose and lactose-free formulas
have no clinical advantages compared with standard
lactose-containing formulas except in severely under-
nourished children, in whom lactose-containing formu-
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las may worsen the diarrhea and lactose-free formulas
may be advantageous.62 Breastfed infants should be con-
tinued on human milk in all cases.57 This has also been
reviewed recently in the American Academy of Pediat-
rics’ practice guideline for acute gastroenteritis.63 The use
of lactase in formulas for preterm infants has been noted
above. Although lactose-free cow milk–protein-based
formulas are readily available and popular, no studies
have documented that these formulas have any clinical
impact on infant outcome measures including colic,
growth, or development.64

Lactose, Calcium Absorption, and Bone Mineral Content
Recent evidence indicates that dietary lactose enhances
calcium absorption and, conversely, that lactose-free di-
ets result in lower calcium absorption.65 Thus, lactose
intolerance (and lactose-free diets) theoretically may
predispose to inadequate bone mineralization, a problem
now recognized in many other disorders affecting pedi-
atric patients.45,46 The effects of lactose-free diets in child-
hood on long-term bone mineral content and risk of
fractures and osteoporosis with aging remains to be clar-
ified. Calcium homeostasis is also affected by protein
intake, vitamin D status, salt intake, and genetic and
other factors, making long-term studies essential to de-
termine the risks of each or all of these to bone health.
Recent studies suggest that in the future, genetic testing
may be useful for identifying individuals at increased
risk of lactase deficiency and consequent diminished
bone mineral density,66 potentially allowing early inter-
vention with dietary manipulation or nutrient supple-
mentation. Recent research has even suggested that
gene-replacement therapies might someday be available
for susceptible individuals.67

SUMMARY
Lactose intolerance has been recognized for many years
as a common problem in many children and most adults
throughout the world. Although rarely life-threatening,
the symptoms of lactose intolerance can lead to signifi-
cant discomfort, disrupted quality of life, and loss of
school attendance, leisure and sports activities, and work
time, all at a cost to individuals, families, and society.
Treatment is relatively simple and aimed at reducing or
eliminating the inciting substance, lactose, by eliminat-
ing it from the diet or by “predigesting” it with supple-
mental lactase-enzyme replacement. Calcium must be
provided by alternate nondairy dietary sources or as a
dietary supplement to individuals who avoid milk in-
take.

CONCLUSIONS

1. Lactose intolerance is a common cause of abdominal
pain in older children and teenagers.

2. Lactose intolerance attributable to primary lactase de-
ficiency is uncommon before 2 to 3 years of age in all
populations; when lactose malabsorption becomes
apparent before 2 to 3 years of age, other etiologies
must be sought.

3. Evaluation for lactose intolerance can be achieved
relatively easily by dietary elimination and challenge.
More-formal testing is usually noninvasive, typically
with fecal pH in the presence of watery diarrhea and
hydrogen breath testing.

4. If lactose-free diets are used for treatment of lactose
intolerance, the diets should include a good source of
calcium and/or calcium supplementation to meet
daily recommended intake levels.

5. Treatment of lactose intolerance by elimination of
milk and other dairy products is not usually necessary
given newer approaches to lactose intolerance, in-
cluding the use of partially digested products (such as
yogurts, cheeses, products containing Lactobacillus aci-
dophilus, and pretreated milks56,68). Evidence that
avoidance of dairy products may lead to inadequate
calcium intake and consequent suboptimal bone min-
eralization makes these important as alternatives to
milk. Dairy products remain principle sources of pro-
tein and other nutrients that are essential for growth
in children.
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CLINICAL REPORT

“Late-Preterm” Infants: A Population
at Risk
William A. Engle, MD, Kay M. Tomashek, MD, Carol Wallman, MSN, and the Committee on

Fetus and Newborn

ABSTRACT
Late-preterm infants, defined by birth at 340⁄7 through 366⁄7 weeks’ gestation, are
less physiologically and metabolically mature than term infants. Thus, they are at
higher risk of morbidity and mortality than term infants. The purpose of this report
is to define “late preterm,” recommend a change in terminology from “near term”
to “late preterm,” present the characteristics of late-preterm infants that predispose
them to a higher risk of morbidity and mortality than term infants, and propose
guidelines for the evaluation and management of these infants after birth.

INTRODUCTION

Infants born at 340⁄7 through 366⁄7 weeks’ gestation, or “late-preterm” infants, are
often the size and weight of some term infants (born at 370⁄7–416⁄7 weeks’ gesta-
tion). Because of this fact, late-preterm infants may be treated by parents, care-
givers, and health care professionals as though they are developmentally mature
and at low risk of morbidity. They are often managed in newborn level 1 (basic)
nurseries or remain with their mother after birth.1

Late-preterm infants are physiologically and metabolically immature.2–8 As a
consequence, late-preterm infants are at higher risk than are term infants of
developing medical complications that result in higher rates of mortality and
morbidity during the birth hospitalization.6–8 In addition, late-preterm infants have
higher rates of hospital readmission during the neonatal period than do term
infants.2,4,7–9 During the last 15 years, the proportion of all US births that were late
preterm increased from 7.3% in 1990 to 9.1% in 2005.10 In 2005, late-preterm
births accounted for more than 70% of all preterm births (�37 weeks’ gestation),
or approximately 377 000 infants.10–12 In fact, much of the increase in the preterm
birth rate in recent years can be attributed to increases in late-preterm births.12,13

The reason for the increase in late-preterm births during the last decade is not
well understood. One hypothesis is that it may be attributable, in part, to increased
use of reproductive technologies and, as a result, an increase in multifetal preg-
nancies.11,14–16 Another hypothesis is that advances in obstetric practice have led to
an increase in surveillance and medical interventions during pregnancy.11,14–17 As a
result, fetuses considered to be at risk of stillbirth, including those with intrauter-
ine growth restriction, fetal anomalies, and intrapartum asphyxia, may be identi-
fied earlier, which results in more deliveries at 34 to 36 weeks’ gestation. For
example, between 1989 and 2003, the use of electronic fetal monitoring and
prenatal ultrasonography increased substantially from 68.1% to 85.4% and 47.6%
to 67%, respectively.10 Rates of labor induction and cesarean delivery also in-
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creased during the last decade.10,11 It is important to note,
however, that the increased intensity of care provided to
pregnant women has been accompanied by significant
reductions in stillbirths, perinatal mortality, and births
beyond 40 weeks’ gestation.11,14

It is important to understand why these infants are
being born early as well as the unique problems that this
growing population of infants may experience. A clearer
understanding of the underlying risk factors, associated
etiologies, and their relative effects on delivery at 340⁄7

TABLE 1 Statistical and Conventional Definitions of Weeks of Gestation, CompletedWeeks of Gestation,
Late Preterm Gestation, and Term Gestation

wk  
Gestation, Completed Weeks Gestation, 

Fraction of weekb

a

 0/7 1/7 2/7 3/7 4/7 5/7  6/7 

Statistical dayc 0 0 1 2 3 4 5 6 1

Medical Convention dayd   1 2 3 4 5 6 7  

1 7 8 9 10 11 12 13 2

  8 9 10 11 12 13 14  

33 231 232 233 234 235 236 237 34

  232 233 234 235 236 237 238  

34 238 239 240 241 242 243 244 35

239 240 241 241 243 244 245

35 245 246 247 248 249 250 251 36

246 247 248 249 250 251 252

36 252 253 254 255 256 257 258 37

253 254 255 256 257 258 259

37 259 260 261 262 263 264 265 38

260 261 262 263 264 265 266

38 266 267 268 269 270 271 272 39

267 268 269 270 271 272 273

39 273 274 275 276 277 278 279 40

274 275 276 277 278 279 280

40 280 281 282 283 284 285 286 41

281 282 283 284 285 286 287

41 287 288 289 290 291 292 293 42

288 289 290 291 292 293 294

42 294 295 296 297 298 299 300 43

  295 296 297 298 299 300 301  

Late-preterm gestation is defined by medical convention as 340⁄7 weeks (239 days) through and including 366⁄7 weeks (259 days) after the
beginning of the mother’s last normal menstrual period. This is indicated in days with a red background. For comparison, term gestation spans
from370⁄7weeks (260days) throughand including416⁄7weeks (294days) after thebeginningof themother’s last normalmenstrual period,which
is indicated in days with an aqua background.
a Completed week of gestation indicates the number of 7-day intervals that have passed since the beginning of the mother’s last normal
menstrual period. For example, the first completedweek occurs after 1 seven-day interval (06⁄7thweek or 7 days) has passed. The 37th completed
week occurs after 37 seven-day intervals (360⁄7 weeks or 259 days) have passed.
b Fraction of aweek indicates the days of each gestational week as a fraction. For example, the first day of gestation is the first day of themother’s
360⁄7th week of gestation and ends on the 366⁄7th week of gestation.
c Statistical day indicates that the first day of the mother’s last menstrual period begins as day 0 and is not complete until the beginning
of day 1.
d This statistical view of gestational age differs by 1 day from the conventional medical count of days, which indicates that the first day of
the mother’s last menstrual period begins as day 1. This important difference is indicated by the statistically defined days that have a gray
background and conventionally defined days having no background or a red or aqua background.
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through 366⁄7 weeks’ gestation on the mother and fetus
is needed to develop interventions to prevent unneces-
sary late-preterm births and to improve the manage-
ment of infants who are born late preterm. Thus, addi-
tional research is needed to determine the gestational
age at delivery that optimally balances the risk of fetal
morbidity or death against risks associated with late-
preterm birth for both the mother and the fetus.

The purpose of this report is to define “late preterm,”
recommend a change in terminology to “late preterm”
from the previously used “near term,” describe the med-
ical complications and health risks commonly encoun-
tered by late-preterm infants, suggest guidelines to iden-
tify and manage these complications and risks during the
birth hospitalization and after discharge, and identify
gaps in knowledge concerning the medical and develop-
mental outcomes of these infants.

DEFINITION OF LATE PRETERM
The gestational age attributed to a newborn infant can be
confusing, because the first day of a mother’s last normal
menstrual period is counted as either day 0 or day 1
depending on whether a statistical or conventional med-
ical definition, respectively, is used. This difference in
definition of gestational age accounts for a 1-day varia-
tion among data systems when determining the chrono-
logic age of a newborn infant on the first day after birth
(Table 1). The day of birth is counted as day 1 when
using the conventional medical definition and day 0
when using the statistical definition. The use of conven-
tional medical terminology is illustrated in the defini-
tions of gestational age recommended by the American
Academy of Pediatrics, the American College of Obste-
tricians and Gynecologists, and the World Health Orga-
nization.18–20 For example, “preterm” is defined as birth
that occurs on or before the end of the last day of the
37th completed week (ie, 366⁄7 weeks’ gestation) after
the onset of the mother’s last menstrual period, which
equates to 259 days in common medical terminology.
The statistical definition for the last day of the 37th
completed week of gestation is 258 days. Understanding
these definitions is complicated further by financial sys-
tems that define the first day of age as delivery before

12:00 AM (midnight) and the subsequent day beginning
immediately after 12:00 AM.

The use of the term “completed week” is also confus-
ing. Completed weeks of gestation are defined by the
number of 7-day intervals after the first day of the last
menstrual period (Table 1).5,20 For example, the end of
the 37th completed week of gestation is 366⁄7 weeks’
gestation, because 37 seven-day intervals (259 days)
have transpired. To further clarify, the end of the 37th
completed week is not 376⁄7 weeks’ gestation; the begin-
ning of the 38th week of gestation is designated as 370⁄7
weeks’ gestation (260 days).5,20

A variety of terms have been used to describe preterm
infants born at a number of different intervals between
32 and 37 weeks’ gestation (“late preterm,” “near term,”
“marginally preterm,” “moderately preterm,” “mini-
mally preterm,” and “mildly preterm”).2,6,12,21 In contrast,
preterm, term, and postterm are mutually exclusive cat-
egories that have each been defined precisely according
to week and day of gestation (counting the first day as
day 1) by the American Academy of Pediatrics, the
American College of Obstetricians and Gynecologists,
and the World Health Organization (Fig 1).18,19 As pre-
viously described, “preterm” is defined as a birth that
occurs on or before the end of the last day of the 37th
week (259th day) after the onset of the mother’s last
menstrual period. “Term” is defined as a birth that oc-
curs on the first day (260th day) of the 38th week
through the end of the last day of the 42nd week (294th
day) after the onset of the last menstrual period (Table
1). “Postterm” describes the birth of an infant that occurs
on or after the first day (295th day) of the 43rd week
after the onset of the last menstrual period.

The 2005 workshop “Optimizing Care and Outcome
of the Near-Term Pregnancy and the Near-Term New-
born Infant” sponsored by the National Institutes of
Health recommended that infants born at 340⁄7 through
366⁄7 weeks’ gestation after the onset of the mother’s last
menstrual period be referred to as late preterm to em-
phasize that these infants are preterm and, as such, are at
risk of immaturity-related medical complications (Tables
2 and 3).5 Furthermore, use of the term “near term,”
which connotes that the infant is almost term and,

First day of last 
menstrual period

1

0/7

Day

Week

259 294

Preterm Term Postterm

239

340/7 366/7 416/7

Late preterm

FIGURE 1
Late-preterm definition.
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therefore, almost fully mature, should be discouraged,
because it might lead health care professionals to under-
estimate the inherent risks to these infants.5,20

Workshop members acknowledged that the defini-
tion of “late preterm” was arbitrary.5 The day after the
end of the 34th completed week of gestation (ie, 239th
day or 340⁄7 weeks’ gestation after the onset of the moth-
er’s last menstrual period) was recommended as the
lower limit, because it is frequently used as a cutoff point
for obstetric decision-making, as a criterion for admis-
sion to a level 2 or 3 NICU, and for epidemiologic and
clinical research. The upper limit of gestational age for
prematurity was previously established as 366⁄7 weeks’
gestation (259th day after the onset of the mother’s last
menstrual period). Thus, it was recommended that this
same upper limit be applied to the late-preterm category
of infants.

DEVELOPMENTAL AND PHYSIOLOGIC IMMATURITY OF LATE-
PRETERM INFANTS
Late-preterm infants have not been studied frequently,
and understanding of the developmental biology and
mechanisms of disease experienced by these infants is
largely incomplete.2,5,7,8,22–30 Management strategies,
therefore, are based on general principles, clinical expe-
rience, and extrapolation from knowledge of very pre-
term and term infants. Recently, descriptive studies that
detailed the epidemiology, medical problems, and risk of

mortality experienced by late-preterm infants have stim-
ulated interest in exploring the comparative biology and
basic mechanisms of disease in these infants.2–8 Several
important factors that may predispose late-preterm in-
fants to medical conditions associated with immaturity,
such as respiratory distress, apnea, temperature instabil-
ity, hypoglycemia, hyperbilirubinemia, and poor feed-
ing, are reviewed briefly in this report. However, a com-
prehensive review of the physiologic and functional
deficits that predispose late-preterm infants to these con-
ditions is beyond the scope of this report.5

After birth, infants with fetal lung structure and im-
mature functional capacity are at greatest risk of respi-
ratory distress, need for oxygen and positive-pressure
ventilation, and admission for intensive care.2,31–33 From
340⁄7 through 366⁄7 weeks’ gestation, terminal respiratory
units of the lung evolve from alveolar saccules lined with
both cuboidal type II and flat type I epithelial cells (ter-
minal sac period) to mature alveoli lined primarily with
extremely thin type I epithelial cells (alveolar peri-
od).34,35 During the alveolar period, pulmonary capillar-
ies also begin to bulge into the space of each terminal
sac, and adult pool sizes of surfactant are attained.36

Functionally, this immature lung structure may be asso-
ciated with delayed intrapulmonary fluid absorption,
surfactant insufficiency, and inefficient gas exchange.24,25

Apnea occurs more frequently among late-preterm
infants than term infants. The incidence of apnea in

TABLE 2 Late-Preterm Infants and the Most Frequent Complications of Prematurity During the Birth
Hospitalization

Outcome During Initial Birth
Hospitalization

Late-Preterm
Morbidity

TermMorbidity OR (95% CI) P

No. % No. %

Feeding difficulties
Wang et al2 (35–366⁄7 wk) 29 32.2 7 7.4 — —

Hypoglycemia
Wang et al2 (35–366⁄7 wk) 14 15.6 5 5.3 3.30 (1.1–12.2) .028

Jaundice
Wang et al2 (35–366⁄7 wk) 49 54.4 36 37.9 1.95 (1.04–3.67) .027

Temperature instability
Wang et al2 (35–366⁄7 wk) 9 10.0 0 0.0 Infinite .0012

Apnea
Henderson-Smart38 (34–356⁄7 wk) — 7.0 — �0.1 — —
Merchant et al42 (35–366⁄7 wk) 6 12.0 0 0.0 12.0 (4.5–24.3) .0267
Wang et al2 (35–366⁄7 wk) 4 4.0 0 0.0 — .054

Respiratory distress
Escobar et al24 (34–366⁄7 wk) 345 10.7 975 2.7 — —
Gilbert et al70 (34–366⁄7 wk) 1167 3.6 843 0.8 — —
Rubaltelli et al33 (34–366⁄7 wk) 314 9.6 359 0.6 — —
Wang et al2 (35–366⁄7 wk) 26 28.9 4 4.2 9.14 (2.9–37.8) .00001

Received intravenous infusion
Wang et al2 (35–366⁄7 wk) 24 26.7 5 5.3 6.48 (2.3–22.9) .0007

Underwent sepsis evaluation
Wang et al2 (35–366⁄7 wk) 33 36.7 12 12.6 3.97 (1.8–9.2) .00015

Received mechanical ventilation
Gilbert et al70 (34–366⁄7 wk) 1103 3.4 950 0.9 — —

OR indicates odds ratio; CI, confidence interval; —, data not reported.
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late-preterm infants is reported to be between 4% and
7%,28,31,37,38 compared with less than 1% to 2% at
term.38,39 It is notable that the frequency of apneic events
at term was determined by using data from cardiopul-
monary monitoring of healthy infants in their homes.
Apneic events were inapparent to caregivers and re-
solved spontaneously. The predisposition to apnea in
late-preterm infants is associated with several underly-
ing factors including increased susceptibility to hypoxic
respiratory depression, decreased central chemosensitiv-
ity to carbon dioxide, immature pulmonary irritant re-
ceptors, increased respiratory inhibition sensitivity to
laryngeal stimulation, and decreased upper airway dila-
tor muscle tone.31,38,40–42 It is also suspected that late-
preterm infants may be at higher risk of centrally medi-
ated apnea, because their central nervous systems are
developmentally immature (ie, fewer sulci and gyri, less
myelin) and their brains are approximately two thirds
the size of a term infant’s brain.30

Little is known about cardiovascular physiology and

pathobiology in late-preterm infants; it is generally be-
lieved that structural and functional immaturity restricts
the amount of cardiovascular reserve that is available
during times of stress.43,44 Immature cardiovascular func-
tion also may complicate recovery of the late-preterm
infant with respiratory distress because of delayed duc-
tus arteriosus closure and persistent pulmonary hyper-
tension.45

An infant’s response to cold exposure after birth is
related to gestational age and is affected by the physical
size, the amount of mature brown and white adipose
tissue, and maturity of the hypothalamus.46–48 Brown-fat
accumulation and maturation and concentrations of
hormones responsible for brown-fat metabolism (eg,
prolactin, leptin, norepinephrine, triiodothyronine, cor-
tisol) peak at term.49,50 Thus, late-preterm infants have
less white adipose tissue for insulation, and they cannot
generate heat from brown adipose tissue as effectively as
infants born at term. In addition, late-preterm infants
are likely to lose heat more readily than term infants,

TABLE 3 Late-Preterm Infants and Rates of Readmission to the Hospital After the Birth Hospitalization

Description of Comparison
Groups by Study

Readmitted to
Hospitala

Required
Hospital Careb

Adjusted OR
(95% CI)

No. % No. %

All NICU survivors from 6 Kaiser Permanente
hospitals, N � 6054 (Escobar et al66)

�33 wk, all LOS 20 3.4 — — 1.88 (1.10–3.21)
33–36 wk, LOS � 96 h 31 5.7 — — 2.94 (1.87–4.62)
33–36 wk, LOS � 96 h 26 2.2 — — 1.13 (0.69–1.84)
Term, LOS � 96 h 32 2.8 — — 1.31 (0.83–2.05)
Term, LOS � 96 h 56 2.2 — — Reference

One half of all births �34 wk born in UK northern
region, N � 11406 (Oddie et al4)

35–37 wk 37 6.3 — — 1.72 (1.15–2.57)
�40 wk 57 2.4 — — 0.70 (0.51–0.95)
38–40 wk 178 3.4 — — Reference

All newborns surviving to discharge at 7 Kaiser
Permanente hospitals, N � 33 276 (Escobar
et al3)

�34 wk (100% in NICU) 26 3.0 — — 0.96 (0.57–1.62)
34–36 wk, in NICU � 24 h 0.89 (0.54–1.46)
34–36 wk, in NICU � 24 h 1.31 (0.41–4.21)
34–36 wk, never in NICU 3.10 (2.38–4.02)
All 34- to 36-wk infants 94 4.4 — —
�37 wk, in NICU � 24 h 0.79 (0.52–1.21)
�37 wk, in NICU � 24 h 1.43 (0.73–2.81)
�37 wk, never in NICU Reference
All �37-wk infants 618 2.0 — —

All Massachusetts newborns discharged early
after vaginal delivery, N � 25 324
(Tomashek et al8)

34–36 wk 35 3.5 — — 1.8 (1.3, 2.5)c

37–41 wk 489 2.0 — — Reference
34–36 wk — — 43 4.3 1.5 (1.1, 2.0)c

37–41 wk — — 648 2.7 Reference

OR, odds ratio; CI, confidence interval; LOS, length of stay; UK, United Kingdom;—, data not reported.
a Readmitted to hospital within 2 weeks after birth hospitalization discharge (Escobar et al3,66) and within first 28 days of life (Oddie et al4 and
Tomashek et al8).
b Required hospital care includes hospital inpatient readmission and observational stay visit during neonatal period.
c Shown are relative risks with confidence limits.
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because they have a larger ratio of surface area to weight
and are smaller in size.

Hypoglycemia may affect fasting newborn infants of
all gestational ages because of insufficient metabolic re-
sponses to the abrupt loss of the maternal glucose supply
after birth.51–55 The incidence of hypoglycemia is in-
versely proportional to gestational age. Within the first
12 to 24 hours after birth, concentrations of enzymes
that are essential for hepatic gluconeogenesis and he-
patic ketogenesis rapidly increase. Thereafter, hypogly-
cemia typically resolves. Preterm infants are at increased
risk of developing hypoglycemia after birth, because
they have immature hepatic glycogenolysis and adipose
tissue lipolysis, hormonal dysregulation, and deficient
hepatic gluconeogenesis and ketogenesis. Blood glucose
concentrations among preterm infants typically decrease
to a nadir 1 to 2 hours after birth and remain low until
metabolic pathways can compensate or exogenous
sources of glucose are provided.51,54 Carbohydrate me-
tabolism among late-preterm infants is not well under-
stood. However, immature glucose regulation likely oc-
curs in late-preterm infants, because hypoglycemia that
requires glucose infusion during the initial birth hospi-
talization occurs more frequently than in term infants.2

Jaundice and hyperbilirubinemia occur more com-
monly and are more prolonged among late-preterm
infants than term infants, because late-preterm infants
have delayed maturation and a lower concentration of
uridine diphosphoglucuronate glucuronosyltrans-
ferase.21,56 Late-preterm infants are 2 times more likely
than term infants to have significantly elevated bili-
rubin concentrations and higher concentrations 5 and
7 days after birth.21

Late-preterm infants also have immature gastrointes-
tinal function57,58 and feeding difficulties that predispose
them to an increase in enterohepatic circulation, de-
creased stool frequency, dehydration, and hyperbiliru-
binemia.59–68 Feeding during the birth hospitalization
may be transiently successful but not sustained after
discharge. Feeding difficulties in late-preterm infants
that are associated with relatively low oromotor tone,
function, and neural maturation also predispose these
infants to dehydration and hyperbilirubinemia.30,67–69

MORBIDITY ANDMORTALITY AMONG LATE-PRETERM
INFANTS
Late-preterm infants are at increased risk of neonatal
morbidity compared with term infants. During the initial
birth hospitalization, late-preterm infants are 4 times
more likely than term infants to have at least 1 medical
condition diagnosed and 3.5 times more likely to have 2
or more conditions diagnosed.2 Late-preterm infants are
more likely than term infants to be diagnosed during the
birth hospitalization with temperature instability,2 hypo-
glycemia,2 respiratory distress,2,24,33,70,71 apnea,38,42 jaun-
dice,2 and feeding difficulties2 (Table 2). During the first

month after birth, late-preterm infants are also more
likely than term infants to develop hyperbiliru-
binemia21,60,72,73 and to be readmitted for hyperbiliru-
binemia3,59,64 and non–jaundice-related diagnoses such
as feeding difficulties and “rule-out sepsis.”3

Some of the reported increase in morbidity among
late-preterm infants may be attributable to observation
and detection bias, because a clinician’s threshold to
monitor late-preterm infants for medical complications
may be lower than their threshold for term infants. For
example, a hospital-based study found that late-preterm
infants were evaluated for possible sepsis 3 times as often
as term infants, and the majority of evaluated late-pre-
term infants received antibiotic treatment, whereas term
infants did not.2 However, studies have also found that
late-preterm infants are at increased risk of developing
more severe illness than term infants.2,24,70 One study of
all California singleton live births who survived to 1 year
of age found that infants born at 34 to 36 weeks’ gesta-
tion were 3 to 9 times more likely to require mechanical
ventilation than infants born at 38 weeks’ gestation.70

Late-preterm infants are also more likely than term in-
fants to have longer initial hospital stays and to be ad-
mitted to the NICU.2,3,33,70 One large cohort study found
that 88% of infants born at 34 weeks’ gestation, 54% of
infants born at 35 weeks’ gestation, 25% of infants born
at 36 weeks’ gestation, 12% of infants born at 37 weeks’
gestation, and 2.6% of infants born at 38 through 40
weeks’ gestation were admitted to a NICU.3

Severity of illness is also reflected in the increased risk
of mortality among late-preterm infants compared with
term infants in the United States.6,10 In 2002, the neo-
natal mortality rate (deaths among infants 0–27 days’
chronologic age) for late-preterm infants was 4.6 times
higher than the rate for term infants (4.1 vs 0.9 per 1000
live births, respectively). This difference in neonatal
mortality has widened slightly since 1995, when there
was a fourfold difference in rates between late-preterm
and term infants (4.8 vs 1.2 per 1000 live births, respec-
tively). The infant mortality rate was also higher among
late-preterm infants than term infants in 2002 (7.7 vs
2.5 per 1000 live births, respectively). This threefold
difference has remained relatively constant since 1995,
at which time the infant mortality rate was 9.3 per 1000
live births among late-preterm infants and 3.1 per 1000
live births among term infants.

Several case-control studies designed to evaluate risk
factors for neonatal hospital readmission after the birth
hospitalization have identified late-preterm birth as a
significant risk factor.62,63,65,68,74 Studies that compared
neonatal hospital readmission rates among late-preterm
infants and other groups of infants, including term in-
fants, have found that late-preterm infants are more
likely to be readmitted than are term infants (Table
3).3,4,8,24,59 A large study in the United Kingdom found
that infants born at 35 through 37 weeks’ gestation were
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1.7 times more likely to be readmitted during the neo-
natal period than were infants born at 38 through 40
weeks’ gestation (adjusted odds ratio: 1.7; 95% confi-
dence interval: 1.2–2.6).4 A retrospective cohort study of
all newborn infants who survived to discharge at 7 hos-
pitals within a large managed care organization found
that 4.4% of all late-preterm infants were readmitted
within 2 weeks after the birth hospitalization, compared
with 3.0% of infants less than 34 weeks’ gestation and
2.0% of infants born at or after 37 weeks’ gestation.3

Late-preterm infants who were never admitted to the
NICU were at the highest risk of rehospitalization. This
study also found that having a home visit or a scheduled
outpatient visit within 72 hours after discharge was as-
sociated with a decreased risk of rehospitalization. In
addition, a population-based study found that late-pre-
term infants who were not admitted to the NICU after
birth were 2 to 3 times more likely than term infants to
be rehospitalized for hyperbilirubinemia.59

Late-preterm infants with short NICU stays may be at
increased risk of hospital readmission after the birth
hospitalization compared with all other NICU survivors.
A study that assessed outcomes among all newborn in-
fants discharged alive from 6 NICUs within a large man-
aged care organization found that preterm infants of 33
to 36 weeks’ gestation with a hospital stay of less than 4
days had higher hospital readmission rates than all other
groups, including the most preterm group.66 The reason
for readmission for the majority of these late-preterm
infants was jaundice (71%), followed by suspected sepsis
(20%) and feeding difficulties (16%).

Late-preterm infants who are discharged early (�2-
night hospital stay) from the hospital after a vaginal
delivery may be at increased risk of neonatal morbidity
compared with term infants who are discharged early.8 A
population-based study that compared rates of postdis-
charge neonatal morbidity between singleton late-pre-
term and term infants who were discharged early found
that 4.3% and 2.7% of infants, respectively, were either
readmitted or had an observational stay; 3.5% and
2.0%, respectively, were readmitted. Jaundice and in-
fection accounted for 77.1% of readmissions among
late-preterm infants and 60.3% of readmissions among
term infants. In this study, breastfed late-preterm infants
were 1.8 times more likely to require hospital-related
care and 2.2 times more likely to be readmitted than
breastfed term infants. In contrast, there was no differ-
ence in need for subsequent hospital-related care or
readmission between nonbreastfed late-preterm and
term infants.

Several factors have been identified to be associated
with an increased risk of hospital readmission, an obser-
vational hospital stay, or severe morbidity among late-
preterm infants. A population-based cohort study of
healthy, singleton late-preterm infants delivered vagi-
nally in Massachusetts hospitals between 1998 and 2002

found that 6.1% received hospital care after the birth
hospitalization or died during the neonatal period.7 Risk
factors for requiring hospital care or experiencing mor-
bidity included being the first born, being breastfed at
discharge, having a mother who had labor and delivery
complications, being a recipient of public insurance at
delivery, or being of Asian/Pacific Island descent.7,9

Although it is known that late-preterm infants are at
increased risk compared with term infants for infant
mortality, morbidity during the initial birth hospitaliza-
tion, and neonatal morbidity that requires hospital re-
admission, the long-term health consequences of being
born late preterm are not yet known.75 Small clinical
reports that compared late-preterm infants with term
infants suggested a higher risk of cerebral palsy,76 speech
disorders,77,78 neurodevelopmental handicaps,78 behav-
ioral abnormalities,79 and competence (behavioral, scho-
lastic, social, and global).75,79–81 Given that late-preterm
infants are born before their nervous systems have fully
developed, large population studies that evaluate long-
term neurodevelopmental and behavioral outcomes of
these children are needed.75

The emotional, personal, and financial costs to indi-
viduals, family, and society associated with late-preterm
births have not been sufficiently described.82 A conser-
vative estimate for the long-term medical, educational,
and productivity costs associated with the birth of all
infants before 37 weeks’ gestation is approximately
$51 600 for each infant or a total cost of $26.2 billion in
2005 dollars. Individual late-preterm infants, on aver-
age, require fewer financial and other resources than
infants who are born more preterm. However, the total
resources and costs associated with late-preterm birth are
likely to be a relatively substantial part of the total cost of
all preterm births, because the population of late-preterm
infants is significantly larger than the population of infants
who are born before 34 weeks’ gestation.

Collaborative counseling by neonatal and obstetric
clinicians about fetal, neonatal, and maternal outcomes
is warranted when maternal or fetal conditions indicate
the necessity for late-preterm birth. The obstetric clini-
cian can discuss the indications for the delivery and the
risks inherent in delaying delivery. The neonatal clini-
cian can provide the family with gestational age-specific
outcome information and help prepare the family for the
newborn infant’s anticipated course in the nursery. Col-
laborative counseling allows the family to be fully in-
formed and to participate in decision-making. Under
emergent conditions, the time to provide such counsel-
ing may not exist.

SUMMARY

1. Late-preterm infants are immature.

a. Infants born at 34 0⁄7 through 36 6⁄7 weeks’ gesta-
tion (239–259 days since the first day of the last
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menstrual period) should be referred to as “late
preterm.”

b. Late-preterm infants are physiologically immature
and have limited compensatory responses to the
extrauterine environment compared with term
infants.

2. Late-preterm infants are at a greater risk of morbidity
and mortality than are term infants.

a. During the birth hospitalization, late-preterm in-
fants are more likely than are term infants to be
diagnosed with temperature instability, hypogly-
cemia, respiratory distress, apnea, jaundice, or
feeding difficulties.

b. During the first month after birth, late-preterm
infants are more likely than term infants to be
rehospitalized for jaundice, feeding difficulties, de-
hydration, and suspected sepsis.

3. Risk factors that have been identified for rehospitaliza-
tion or neonatal morbidity among late-preterm infants
include being the first born, being breastfed at dis-
charge, having a mother who had labor and delivery
complications, being a recipient of public insurance at
delivery, and being of Asian/Pacific Island descent.

4. Collaborative counseling by both obstetric and neo-
natal clinicians about the outcomes of late-preterm
births is warranted unless precluded by emergent
conditions.

Gaps in Knowledge, Clinical Implications, and Research
Implications for Late-Preterm Births
The following are areas in which knowledge and re-
search need to be expanded:

1. causes for delivery and short-term fetal, neonatal,
and maternal outcomes;

2. developmental immaturity and mechanisms of dis-
ease in late-preterm infants;

3. identification tools, educational programs, and
screening strategies to identify risk factors and pre-
vent potential medical complications of late-preterm
births;

4. recommendations for discharge, early follow-up eval-
uation, and treatment for jaundice, poor feeding, de-
hydration, and other complications in late-preterm
infants; and

5. long-term medical, neurologic, and developmental
outcomes for late-preterm infants.

RecommendedMinimum Criteria for Discharge of
Late-Preterm Infants
Discharge criteria for late-preterm infants have similar-
ities to criteria developed for both high-risk infants and
healthy term infants.82 Because late-preterm infants are

at greater risk of neonatal morbidity and mortality than
are term infants, parents of late-preterm infants may
need special instruction and guidance before hospital
discharge and closer follow-up after discharge. Late-pre-
term infants who have risk factors for morbidity that
requires hospital care (ie, hospital readmission), such as
those who are breastfed or are first born, are most vul-
nerable. It is especially important to educate first-time
mothers of late-preterm infants how to evaluate feeding
success and what signs to look for to detect dehydration
and hyperbilirubinemia. In some circumstances, this ed-
ucation may require a longer birth hospitalization.

Recommended criteria for discharge of late-preterm
infants are intended to reflect evidence of physiologic
maturity; feeding competency; thermoregulation; ma-
ternal education; assessment and planned interventions
for medical, family, environmental, and social risk fac-
tors; and follow-up arrangements.

Minimum discharge criteria for late-preterm infants
are as follows:

1. Accurate gestational age has been determined.83,84

2. Timing of discharge is individualized and based on
feeding competency, thermoregulation, and ab-
sence of medical illness and social risk factors (see
below). Late-preterm infants usually are not ex-
pected to meet the necessary competencies for dis-
charge before 48 hours of birth.85

3. A physician-directed source for continued medical
care (ie, medical home) has been identified, with a
follow-up visit arranged for 24 to 48 hours after
hospital discharge. Additional visits may be indi-
cated until an established and maintained pattern of
weight gain has been demonstrated.86,87

4. Vital signs should be documented as being within
reference ranges and stable for the 12 hours preced-
ing discharge, including a respiratory rate of less
than 60 breaths per minute, a heart rate of 100 to
160 beats per minute, and axillary temperature of
36.5 to 37.4°C (97.7–99.3°F) measured in an open
crib with appropriate clothing.85

5. At least 1 stool has been passed spontaneously.85

6. Twenty-four hours of successful feeding, either at
the breast or with a bottle, and the ability to coor-
dinate sucking, swallowing, and breathing while
feeding has been demonstrated. Any infant with a
weight loss of more than 2% to 3% of birth weight
per day or a maximum of 7% of birth weight during
the birth hospitalization should be assessed for evi-
dence of dehydration before discharge.85,88–90

7. A formal evaluation of breastfeeding, including ob-
servation of position, latch, and milk transfer, has
been undertaken and documented in the chart by
trained caregivers at least twice daily after birth.90,91
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8. A feeding plan has been developed and is under-
stood by the family.86

9. A risk assessment for the development of severe
hyperbilirubinemia has been performed and appro-
priate follow-up has been arranged.88

10. Physical examinations of the infant reveal no abnor-
malities that require continued hospitalization.85

11. There is no evidence of active bleeding at the cir-
cumcision site for at least 2 hours.85

12. Maternal and infant test results are available and
have been reviewed, including blood test results for
maternal syphilis and hepatitis B surface-antigen
status; cord or infant blood type and direct Coombs
test results, as clinically indicated; and results of
screenings performed in accordance with state reg-
ulations, including screening for HIV infection.85,92

13. Initial hepatitis B vaccine has been administered or
an appointment has been scheduled for its admin-
istration, and the importance of immunizations has
been stressed.85

14. Metabolic and genetic screenings have been per-
formed in accordance with state requirements. If a
newborn screening is performed before 24 hours of
milk feeding, a system for repeating the screening
must be in place in accordance with state policy.93

15. A car safety seat study completed by a trained pro-
fessional to observe for apnea, bradycardia, or oxy-
gen desaturation has been passed.94

16. Hearing assessment has been performed and the
results have been documented in the medical chart.
Results have been discussed with family or caregiv-
ers. If follow-up is needed, follow-up plans have
been outlined.95

17. Family, environmental, and social risk factors have
been assessed. When risk factors are identified, the
discharge should be delayed until they are resolved
or a plan to safeguard the infant is in place. Such risk
factors may include but are not limited to:

a. untreated parental substance use or positive tox-
icology test results in the mother or newborn
infant;

b. history of child abuse or neglect;

c. mental illness in a parent in the home;

d. lack of social support, particularly for single, first-
time mothers;

e. homelessness, particularly during this pregnancy;

f. ongoing or established risk of domestic violence;
or

g. adolescent mother, particularly if other risk fac-
tors are present.85

18. The mother and caregivers have received informa-
tion or training or have demonstrated competency
in the following:

a. infant’s hospital course and current condition;

b. expected pattern of urine and stool frequency for
the breastfeeding or formula-fed neonate (verbal
and written instruction is recommended);

c. umbilical cord, skin, and newborn genital care;

d. hand hygiene, especially as a means to reduce the
risk of infection;

e. use of a thermometer to assess an infant’s axillary
temperature;

f. assessment and provision of appropriate layers of
clothing;

g. identification of common signs and symptoms of
illness, such as hyperbilirubinemia, sepsis, and
dehydration;

h. assessment for jaundice;

i. provision of a safe sleep environment, including
positioning the infant on his or her back during
sleep96;

j. newborn safety issues including car safety seat
use, need for smoke/fire alarms, and hazards of
secondhand tobacco smoke and environmental
pollutants;

k. appropriate responses to a complication or an
emergency; and

l. sibling interactions and appropriate inclusion in
care responsibilities.

COMMITTEE ON FETUS AND NEWBORN, 2006–2007

Ann R. Stark, MD, Chairperson
David H. Adamkin, MD
Daniel G. Batton, MD
Edward F. Bell, MD
Vinod K. Bhutani, MD
Susan E. Denson, MD
Gilbert I. Martin, MD
Kristi L. Watterberg, MD
William Engle, MD

LIAISONS

Keith J. Barrington, MD
Canadian Paediatric Society

Gary D. V. Hankins, MD
American College of Obstetrics and Gynecology

Tonse N. K. Raju, MD
National Institutes of Health

Kay M. Tomashek, MD
Centers for Disease Control and Prevention

1398 AMERICAN ACADEMY OF PEDIATRICS



Carol Wallman, MSN
National Association of Neonatal Nurses and
Association of Women’s Health, Obstetric and
Neonatal Nurses

STAFF

Jim Couto, MA

REFERENCES
1. Stark AR; American Academy of Pediatrics, Committee on

Fetus and Newborn. Levels of neonatal care [published correc-
tion appears in Pediatrics. 2005;115:1118]. Pediatrics. 2004;114:
1341–1347

2. Wang ML, Dorer DJ, Fleming MP, Catlin EA. Clinical outcomes
of near-term infants. Pediatrics. 2004;114:372–376

3. Escobar GJ, Greene JD, Hulac P, et al. Rehospitalisation after
birth hospitalisation: patterns among infants of all gestations.
Arch Dis Child. 2005;90:125–131

4. Oddie SJ, Hammal D, Richmond S, Parker L. Early discharge
and readmission to hospital in the first month of life in the
Northern Region of the UK during 1998: a case cohort study.
Arch Dis Child. 2005;90:119–124

5. Raju TN, Higgins RD, Stark AR, Leveno KJ. Optimizing care
and outcome for late-preterm (near-term) gestations and for
late-preterm infants: a summary of the workshop sponsored by
the National Institutes of Health and Human Development.
Pediatrics. 2006;118:1207–1214

6. Kramer MS, Demissie K, Yang H, Platt RW, Sauvé R, Liston R.
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AMERICAN ACADEMY OF PEDIATRICS
Committee on Injury and Poison Prevention

Lawn Mower-Related Injuries to Children

ABSTRACT. Lawn mower-related injuries to children
are relatively common and can result in severe injury or
death. Many amputations during childhood are caused
by power mowers. Pediatricians have an important role
as advocates and educators to promote the prevention of
these injuries.

ABBREVIATION. ANSI/OPEI, American National Standards In-
stitute and Outdoor Power Equipment Institute.

BACKGROUND

Each year in the United States, approximately
9400 children younger than 18 years receive
emergency care for lawn mower-related inju-

ries. Although most of these injuries occur to older
children and adolescents, about one fourth are to
children younger than 5 years. Males account for
approximately three fourths of these injuries. Ride-on
mowers and other power mowers account for 21%
and 23% of pediatric mower-related injuries, respec-
tively.1 More than 7% of pediatric mower-related
injuries require hospitalization, which is approxi-
mately twice the hospitalization rate for consumer
product-related injuries overall. Amputations and
avulsions account for 7% of pediatric mower-related
injuries.1 Power lawn mowers caused 22% of the
amputation injuries among children admitted to one
regional level 1 trauma center.2 Additional details
regarding pediatric lawn mower-related injuries are
available in the technical report available online.3

PREVENTION OF INJURY
Prevention of lawn mower-related injuries can be

achieved by 1) design changes of lawn mowers to
enhance safety, 2) appropriate age and maturity
guidelines for mower operation, and 3) education of
parents, other child caregivers, and children regard-
ing the hazards associated with lawn mowers. De-
tails are included in the technical report available
online.3

Age and Maturity Guidelines for Lawn Mower
Operation

No age-specific criteria for use of lawn mowers
have been established by the industry or govern-

ment. However, children should not operate lawn
mowers until they have displayed appropriate levels
of judgment, strength, coordination, and maturity
necessary for their safe operation. They should also
receive a period of operational training, safety in-
struction, and supervision by an adult before they
are allowed to operate a mower by themselves. Be-
cause of the complexities involved in safe operation,
a prudent guideline for the minimum age for oper-
ation of lawn mowers by children is at least 16 years
for ride-on mowers and at least 12 years for walk-
behind power mowers and hand mowers.

A patient safety sheet for distribution to families is
available online.

RECOMMENDATIONS
1. Young children must not be allowed to play in or

be adjacent to areas where lawn mowers are being
used. Children younger than 6 years should be
kept indoors during mowing.

2. Children must not be allowed to ride as passen-
gers on mowers or to be towed behind mowers in
carts or trailers. They should not be permitted to
play on or around the mower when it is in use or
in storage.

3. Children should not operate lawn mowers until
they have displayed the necessary levels of judg-
ment, strength, coordination, and maturity. They
should also be educated in mower operation and
safety and be supervised by an adult before they
are allowed to operate a mower by themselves.
Most children will not be ready to operate a walk-
behind power mower or hand mower until at least
12 years of age or a ride-on mower until at least 16
years of age.

4. Additional research regarding the circumstances
and contributing factors of lawn mower-related
injuries is needed, especially injuries involving
mower instability or situations in which a person
has been run over or backed over.

5. Strengthening of the voluntary standard of the
American National Standards Institute and Out-
door Power Equipment Institute (ANSI/OPEI
B71.1) is needed, for example, by requiring man-
ufacturers to design ride-on lawn mowers that
will not mow in reverse, with a manual override
option. If adequate levels of safety cannot be
achieved voluntarily, a mandatory federal safety
standard may be necessary.

6. Designs for mower controls should continue to be
improved for ease of operation and to minimize
inadvertent control contact and unintended oper-
ation.

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.

Online version of this article contains a PDF of “Parent Pages,” which
can be used as a handout for patient education.
PEDIATRICS (ISSN 0031 4005). Copyright © 2001 by the American Acad-
emy of Pediatrics.
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7. Evaluation is needed of the effectiveness of edu-
cation programs and curricula for lawn mower
operators, as well as the effectiveness of public
awareness and education initiatives regarding
lawn mower safety.

Committee on Injury and Poison Prevention,
2000–2001

Marilyn J. Bull, MD, Chairperson
Phyllis Agran, MD, MPH
H. Garry Gardner, MD
Danielle Laraque, MD
Susan H. Pollack, MD
Gary A. Smith, MD, DrPH
Howard R. Spivak, MD
Milton Tenenbein, MD

Liaisons
Ruth A. Brenner, MD, MPH

National Institute of Child Health and Human
Development

Stephanie Bryn, MPH
Health Resources and Services
Administration/Maternal and Child Health Bureau

Cheryl Neverman, MS
National Highway Traffic Safety Administration

Richard A. Schieber, MD, MPH
Centers for Disease Control and Prevention

Richard Stanwick, MD
Canadian Paediatric Society

Deborah Tinsworth
US Consumer Product Safety Commission

Section Liaisons
Victor Garcia, MD

Section on Surgery
Robert Tanz, MD

Section on Injury and Poison Prevention

Consultant
Murray L. Katcher, MD, PhD

Staff
Heather Newland

REFERENCES
1. US Consumer Product Safety Commission. National Electronic Injury

Surveillance System [database]. Bethesda, MD: US Consumer Product
Safety Commission; 1990–1999

2. Trautwein LC, Smith DG, Rivara FP. Pediatric amputation injuries:
etiology, cost, and outcome. J Trauma. 1996;41:831–838

3. Smith GA, and American Academy of Pediatrics, Committee on Injury
and Poison Prevention. Technical report: lawn mower-related injuries
to children. Pediatrics. 2001;107(6). URL: http://www.pediatrics/org/
cgi/content/full/107/6/e106

AMERICAN ACADEMY OF PEDIATRICS 1481
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Gary A. Smith, MD, DrPH, and the Committee on Injury and Poison Prevention

Technical Report: Lawn Mower-Related Injuries to Children

ABSTRACT. In the United States, approximately 9400
children younger than 18 years receive emergency treat-
ment annually for lawn mower-related injuries. More
than 7% of these children require hospitalization, and
power mowers cause a large proportion of the amputa-
tions during childhood. Prevention of lawn mower-re-
lated injuries can be achieved by design changes of lawn
mowers, guidelines for mower operation, and education
of parents, child caregivers, and children. Pediatricians
have an important role as advocates and educators to
promote the prevention of these injuries. Pediatrics 2001;
107(6). URL: http://www.pediatrics.org/cgi/content/full/
107/6/e106; lawn mower-related injuries, children.

ABBREVIATIONS. CPSC, US Consumer Product Safety Commis-
sion; ANSI/OPEI, American National Standards Institute and
Outdoor Power Equipment Institute.

BACKGROUND

In the United States, an estimated 68 000 injuries
related to lawn mowers (including hand mowers,
walk-behind power mowers, and ride-on power

mowers, but excluding garden tractors) were treated
annually in hospital emergency departments from
1990 through 1999. Approximately 14% of these in-
juries occur to children younger than 18 years, ac-
counting for an estimated 9400 injuries annually.1
Ride-on mowers and other power mowers account
for 21% and 23% of pediatric mower-related injuries,
respectively. The type of lawn mower is not specified
in 54% of cases, and hand mowers account for 2% of
mower-related injuries to children.1 Twenty-four
percent of pediatric mower-related injuries occur in
children younger than 5 years; 36% occur in 5- to
12-year-olds; and 40% occur in 13- to 17-year-olds.
The age distribution of these injuries is bimodal, with
peaks around 2 and 15 years. Males account for
approximately three fourths of these injuries.1 More
than 7% of pediatric mower-related injuries require
hospitalization,1 which is approximately twice the
hospitalization rate for consumer product-related in-
juries overall. Lacerations account for 41% of pediat-
ric mower-related injuries, followed by soft-tissue
injuries such as sprains, strains, contusions, and
abrasions (20%); burns (14%), fractures, and disloca-
tions (11%); amputations and avulsions (7%); and
foreign bodies (3%). Body parts that may be injured
include the hands and fingers (31%), legs (19%), feet
and toes (18%), head (18%), and arms (7%).1 Power
lawn mowers caused 22% of the amputation injuries

among children admitted to one regional level 1
trauma center.2

INJURIES RELATED TO RIDE-ON MOWERS
In the United States, ride-on mowers (including

riding mowers, lawn tractors, and garden tractors)
are commonly used for mowing lawns and fields. An
estimated 10.3 million of these mowers were in op-
eration in 1992.3 They are larger, more powerful, and
more mechanically complex to operate than walk-
behind lawn mowers. As a consequence, the risk of
injury and possible death to children from these
vehicles is high compared with that from walk-be-
hind mowers.

In the United States between 1991 and 1993, an
estimated 26 800 injuries related to ride-on mowers
were treated annually in hospital emergency depart-
ments, representing an annual injury rate of 2.6 in-
juries per 1000 ride-on mowers.3 This injury rate is
more than 3 times greater than that for walk-behind
power mowers. In contrast to the decline in the an-
nual injury rate for walk-behind power mowers, the
injury rate for ride-on mowers showed no significant
change during the 11-year period from 1983–1993.4
Twenty percent of injuries related to ride-on mowers
occur in children 15 years or younger, and approxi-
mately 12% of these children require hospitaliza-
tion.5 The hospitalization rate is 9% for all ages. Two
thirds of the injuries occur when mowers are in use
(during mowing, driving, or operating attachments);
the remainder of injuries occur when mowers are
being maintained or repaired, loaded or unloaded, or
played on when not in use. More than half of all
injuries related to ride-on mowers occur to operators,
and 9% of the injured operators are 14 years or
younger. The rate of injury for 5- to 14-year-old
operators is more than twice that for 15- to 64-year-
olds.5 Approximately 8% of deaths related to ride-on
mowers involve passengers or bystanders, whose
average ages are 6 and 4 years, respectively.5 Infants
and children younger than 6 years and children and
adolescents 6 to 15 years of age each accounted for
6% of all deaths related to ride-on mowers from 1987
through 1990.6 The 1993 US Consumer Product Safety
Commission (CPSC) report5 on ride-on mower hazards
identified 4 key injury mechanisms: loss of mower
stability, blade contact, layout and function of the
mower controls (ie, location on mower), and running
over or backing over young children.

Approximately 13% of injuries that occur during
ride-on mower use are associated with loss of mower
stability, accounting for an estimated 2200 injuries
annually. Approximately 20% of these injuries re-
quire hospitalization.5 Since July 1987, the lawn

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2001 by the American Acad-
emy of Pediatrics.
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mower voluntary standard of the American National
Standards Institute and Outdoor Power Equipment
Institute (ANSI/OPEI B71.1)7 has addressed ride-on
mowers tipping over as a result of sudden traction
after quick release of the clutch. This standard states
that the wheels of the mower cannot lift more than
10° off of level ground when there is a quick release
of the clutch. Turning stability is also addressed in
the current standard,8 stating that wheel lift-off will
not exceed 5° when the mower performs a maximum
turn maneuver while traveling at maximum gov-
erned speed on level ground. In 1994, the CPSC
abandoned efforts to develop a dynamic stability test
on a slope for ride-on mowers.9

Approximately 12% of injuries that occur during
ride-on mower use are associated with blade contact,
accounting for an estimated 2000 injuries per year.
Approximately 10% of these injuries require hospi-
talization.5 Since July 1987, the lawn mower volun-
tary standard7 has required an operator-presence
control device on ride-on mowers that automatically
stops the blades if the operator leaves the operating
position. This type of safety device, often called a
“dead man control,” is also required on rotary walk-
behind power mowers.10

Approximately 7% of injuries that occur during
ride-on mower use are associated with problems in
the layout and function of mower controls that can,
for example, result in inadvertent control contact and
unintended operation. These problems account for
an estimated 1200 injuries per year, and about 14% of
these injuries require hospitalization.5

Approximately 5% of injuries that occur during
ride-on mower use (an estimated 850 injuries annu-
ally) and 7% of deaths related to ride-on mowers
occur when a person is run over or backed over.
Approximately 85% of these injuries occur in chil-
dren between 15 months and 10 years of age while
they are playing in the area being mowed (76% of
cases) or after they fall from or jump off of a mower
(24%). One third of injured individuals require hos-
pitalization for treatment of serious injuries from
blade contact.5 Injuries from back overs occur ap-
proximately twice as often as injuries from run
overs.9 Ride-on mowers can be designed to disen-
gage the blades when the mower is backing up,
preventing the machine from mowing in reverse.
This feature could help reduce the number of injuries
from back overs involving blade contact. A manual
switch can be provided to override this feature, but
the default setting would be reactivated when the
mower is shifted out of reverse.

INJURIES RELATED TO WALK-BEHIND MOWERS
In 1992, there were an estimated 44.2 million walk-

behind mowers in use. The annual injury rate was 0.7
per 1000 mowers in use during the years 1983
through 1993, and there was a significant decline in
this rate during this time period that resulted in a
decrease of 3100 injuries per year.4 The mean age of
children with injuries from walk-behind power
mowers is 9 years, and 74% are male. Almost 5% of
children who experience injuries from walk-behind
power mowers require hospitalization.1 Among chil-

dren, a statistically significant association exists be-
tween injury to the hands and fingers or feet and toes
and walk-behind power mowers when compared
with other types of mowers. There is also an associ-
ation between walk-behind power mowers and am-
putation or avulsion injuries, and a strong associa-
tion between these mowers and burns.1

PREVENTION OF INJURY
Lawn mower-related injuries to children are rela-

tively common and can result in severe injury and
death. Prevention of these injuries can be achieved
by 1) design changes of lawn mowers to enhance
safety, 2) appropriate age and maturity guidelines
for mower operation, and 3) education of parents,
other child caregivers, and children regarding the
hazards associated with lawn mowers.

Lawn Mower Safety Design
The science of injury prevention recognizes that

the most effective prevention strategies are those that
do not require frequent human action and vigi-
lance.11 Therefore, automatic protection provided by
safe product design offers the best solution for pre-
vention of lawn mower-related injuries. Changes to
the voluntary standard ANSI/OPEI B71.1 and im-
provements in ride-on mower design led to signifi-
cant decreases in injury rates related to blade contact
and control layout during the period from 1983
through 1993. However, similar declines did not oc-
cur in injury rates related to mower instability and
incidents that involved running over or backing over
a person.4 These findings indicate a need for addi-
tional evaluation of the circumstances of injury for
those cases and development and implementation of
design changes to ride-on lawn mowers to prevent
those injuries. A mandatory standard for rotary
walk-behind power lawn mowers10 went into effect
in July 1982, and a significant decline in the annual
injury rate related to these machines subsequently
occurred.4

Age and Maturity Guidelines for Lawn Mower
Operation

No age-specific criteria for use of lawn mowers
have been established by the industry or govern-
ment. However, children should not operate lawn
mowers until they have displayed appropriate levels
of judgment, strength, coordination, and maturity
necessary for their safe operation. They should also
receive a period of operational training, safety in-
struction, and supervision by an adult before they
are allowed to operate a mower by themselves. Be-
cause of the complexities involved in safe operation,
a prudent guideline for the minimum age for oper-
ation of lawn mowers by children is at least 16 years
for ride-on mowers and at least 12 years for walk-
behind power mowers and hand mowers.

Education
In 1985, a curriculum12 was developed by the

American Red Cross to provide children 12 years
and older with the knowledge and skills for safe
operation of power lawn mowers, but no evaluation
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of the effectiveness of this curriculum has been done
to determine if mower-related injuries decreased as a
result. Lawn mower operators, parents, and other
child caregivers also should be educated about the
hazards that lawn mowers present to children and
how to prevent these injuries.

OPPORTUNITIES FOR PREVENTION
The following are important opportunities for pre-

vention of lawn mower-related injuries available to
pediatricians, researchers, the public health commu-
nity, manufacturers, and others:
1. Additional research regarding the circumstances

and contributing factors of lawn mower-related
injuries is needed, especially injuries involving
mower instability or situations in which a person
has been run over or backed over.

2. Strengthening of the voluntary standard (ANSI/
OPEI B71.1) is needed, for example, by requiring
manufacturers to design ride-on lawn mowers
that will not mow in reverse, with a manual over-
ride option. If adequate levels of safety cannot be
achieved voluntarily, a mandatory federal safety
standard may be necessary.

3. Designs for mower controls should continue to be
improved for ease of operation and to minimize
inadvertent control contact and unintended oper-
ation.

4. Young children must not be allowed to play in or
be adjacent to areas where lawn mowers are being
used. Children younger than 6 years should be
kept indoors during mowing.

5. Children must not be allowed to ride as passen-
gers on mowers or to be towed behind mowers in
carts or trailers. They should not be permitted to
play on or around the mower when it is in use or
in storage.

6. Children should not operate lawn mowers until
they have displayed the necessary levels of judg-
ment, strength, coordination, and maturity. They
should also be educated in mower operation and
safety and be supervised by an adult before they
are allowed to operate a mower by themselves.
Most children will not be ready to operate a walk-
behind power mower or hand mower until at least
12 years of age or a ride-on mower until at least 16
years of age.

7. Evaluation is needed of the effectiveness of edu-
cation programs and curricula for lawn mower
operators, as well as the effectiveness of public
awareness and education initiatives regarding
lawn mower safety.

Advice pediatricians may provide to parents is
specified in the accompanying policy statement,13

along with a patient education sheet for duplication
and distribution.
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Joint Statement—Learning Disabilities, Dyslexia, and
Vision

abstract
Learning disabilities, including reading disabilities, are commonly di-
agnosed in children. Their etiologies are multifactorial, reflecting ge-
netic influences and dysfunction of brain systems. Learning disabilities
are complex problems that require complex solutions. Early recogni-
tion and referral to qualified educational professionals for evidence-
based evaluations and treatments seem necessary to achieve the best
possible outcome. Most experts believe that dyslexia is a language-
based disorder. Vision problems can interfere with the process of
learning; however, vision problems are not the cause of primary dys-
lexia or learning disabilities. Scientific evidence does not support the
efficacy of eye exercises, behavioral vision therapy, or special tinted
filters or lenses for improving the long-term educational performance
in these complex pediatric neurocognitive conditions. Diagnostic and
treatment approaches that lack scientific evidence of efficacy, includ-
ing eye exercises, behavioral vision therapy, or special tinted filters or
lenses, are not endorsed and should not be recommended. Pediatrics
2009;124:837–844

BACKGROUND

Reading is the process of extracting meaning from written symbolic
characters. In elementary school, a large amount of time and effort is
devoted to the complicated task of learning to read. Because of the
difficulties that some children experience with learning to read, Con-
gress mandated that the Eunice Kennedy Shriver National Institute of
Child Health and Human Development assemble a national panel of
educators and scientists to review the literature to research the opti-
mal methods of teaching children to read. The 2000 report of the Na-
tional Reading Panel titled “Teaching Children to Read: An Evidence-
Based Assessment of the Scientific Research Literature on Reading and
Its Implications for Reading Instruction”1 linked research findings with
recommendations for specific approaches to teaching reading to all
children.

Learning disabilities remain a concern for the children and families
involved and for the public. The inability to read and comprehend is a
major obstacle to learning, which may have long-term educational,
social, and economic consequences. Depending on the definition cho-
sen, 5% to 17.5% of people in the United States have a learning disabil-
ity, with an estimated 2.6 million children aged 6 to 11 years affected.2

Learning disabilities often prevent children from reaching their full
potential. They may cause children to have difficulty learning to listen,
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speak, read, spell, write, reason, con-
centrate, solve mathematical prob-
lems, and organize information. These
children may also have difficulty
mastering social skills or motor coor-
dination. Learning difficulties are fre-
quently associated with and compli-
cated by attention-deficit/hyperactivity
disorder.2 Left untreated, learning dif-
ficulties may lead to frustration, low
self-confidence, and poor self-esteem
and substantially increase the risk of
developing psychological and emo-
tional problems.3

Approximately 80% of people with
learning disabilities have dyslexia.2,4–7

The terms “reading disability” and
“dyslexia” are often used interchange-
ably in the literature.8 Dyslexia is a pri-
mary reading disorder and results
fromawrittenword processing abnor-
mality in the brain.2,4 It is characterized
by difficulties with accurate and/or flu-
ent sight word recognition and by poor
spelling and decoding abilities. These
difficulties are unexpected in relation
to the child’s other cognitive skills.
Dyslexia has been identified as having
a strong genetic basis.2,8,9 Recent
genetic-linkage studies have identified
many loci at which dyslexia-related
genes are encoded. Approximately
40% of siblings, children, or parents of
an affected individual will have dys-
lexia. Although dyslexia is often inher-
ited, it may exist in the absence of a
family history. Dyslexia can be mild or
severe, occurs throughout the world,
seems to affect boys more than girls,10

involves childrenwith all levels of intel-
ligence, and can persist for a life-
time.2,4,5,8,11,12 Dyslexia is identified in
some people early in their lives but in
others is not diagnosed until much
later, when more complex reading and
writing skills are required. People with
dyslexia can be very bright and may be
gifted in math, science, the arts, or
even in unexpected areas such as writ-
ing.12 Dyslexia should be separated

from other secondary forms of read-
ing difficulties caused by visual or
hearing disorders,mental retardation,
and experiential or instructional defi-
cits.2,8 Early reading difficulties may be
caused by experiential and instruc-
tional deficits.8 It is important to iden-
tify and address such causes of sec-
ondary reading difficulties.5,8

Oral language development has been
found to play a critical role in learning
to read.1 Unlike speaking, reading and
writing do not develop naturally and
require active learning. Reading is
more difficult than speaking, because
children must be aware of the sound
structure in spoken language and then
break the alphabetic code to acquire
the sound/symbol connection.

English is a phonemically complex lan-
guage in which the 26 letters of the
alphabet create 44 sounds, or pho-
nemes, in approximately 70 letter com-
binations.6,7,13 The phonemic complex-
ity of an alphabet-based language
corresponds to the prevalence of dys-
lexia, pointing to the linguistic origin of
dyslexia.8,14 Reading involves the inte-
gration of multiple factors related to a
person’s experience, ability, and neu-
rologic functioning. Most people with
dyslexia have a neurobiological deficit
in the processing of the sound struc-
ture of language, called a phonemic
deficit,1,2,4–8,11,13,15 which exists despite
relatively intact overall language abili-
ties.2,4–7 Children with more severe
forms of dyslexia may have a second
deficit in naming letters, numbers, and
pictures, creating a double deficit,8,16

or they may have problems with their
attention or working memory.8 Other
children may have trouble orienting,
recognizing, and remembering letter
combinations.8,17 This difficulty may be
a neuromaturational delay that im-
proves with development. Importantly,
the definition of dyslexia does not in-
clude reversal of letters or words or

mirror reading or writing, which are
commonly held misconceptions.8,12,14

Research has shown that most chil-
dren and adults with reading disabili-
ties experience a variety of problems
with language1,2,4–8,11,13 that stem from
altered brain function.2,4,8,18–29 There is
solid scientific evidence that supports
the neurologic basis for the phonolog-
ical coding deficit theory of reading
disabilities.2,4–8,18–29 Scientific research
using functional MRI studies and
positron emission tomography scans
has shown that reading takes place
predominantly in left-hemisphere
sites including the inferior frontal, su-
perior temporal, parietotemporal, and
middle temporal-middle occipital gyri
in typical readers. Children with dys-
lexia, on the other hand, use different
areas of the brain when reading.2,4,18–29

People with dyslexia demonstrate a
dysfunction in the left-hemisphere
posterior reading systems and show
compensatory use of the inferior
frontal gyri of both hemispheres and
the right occipitotemporal area.2,4,18–29

People with dyslexia have an abnor-
mality in the word-analysis pathways
that interferes with their ability to con-
vert written words into spoken words.
These dyslexia-specific brain abnor-
malities have been shown to improve
after successful phonologically based
intervention.19,28,29

THE ROLE OF THE VISUAL SYSTEM
AND THE EYES

Visual processing is a higher cortical
function.8,30 Decoding and interpreta-
tion of retinal images occur in the
brain after visual signals are transmit-
ted from the eyes. Reading print in-
volves adequate vision and the neuro-
logic ability to identify what is seen.
Although vision is fundamental for
reading, the brain must interpret the
incoming visual images. Historically,
many theories have implicated defects
in the visual system as a cause of dys-
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lexia. We now know these theories to
be untrue. Improved understanding
began with a series of related studies
that systematically demonstrated that
deficits in visual processes, such as
visualization, visual sequencing, vi-
sual memory, visual perception, and
perceptual-motor abilities, were not
basic causes of reading difficulties.8

Difficulties in maintaining proper di-
rectionality have been demonstrated
to be a symptom, not a cause, of read-
ing disorders.8,30,31 Word reversals and
skipping words, which are seen in
readers with dyslexia, have been
shown to result from linguistic defi-
ciencies rather than visual or percep-
tual disorders.8

Specific reading disability in a small
subset of patients with dyslexia has
been attributed by some researchers
to a deficit in the magnocellular visual
system.32–35 The visual system com-
prises 2 parallel systems: the magno-
cellular system and the parvocellular
system.32 The magnocellular system
responds to high temporal frequency
and object movement, and the parvo-
cellular system is sensitive to low-
frequency and fine spatial details.32 It
has been proposed that a magnocellu-
lar system deficit produces a visual
trace of abnormal longevity that cre-
ates a masking effect and causes vi-
sual acuity blurring when reading con-
nected text in some children with
dyslexia.35 There are study results that
support this theory32–35 and others that
refute it.36–44 Many researchers have
concluded that magnocellular system
deficits and associated visual trace
persistence are not a significant cause
of specific reading disability.8,36–43 At
the present, there is insufficient evi-
dence to base any treatment on this
possible deficit.

Short-duration, high-velocity, small
jumping eye movements called sac-
cades are used for reading. Readers
with dyslexia characteristically have

saccadic eye movements and fixations
similar to the beginning reader but
show normal saccadic eye movements
when content is corrected for abil-
ity.30,31 The saccadic patterns seen in
readers with dyslexia seem to be the
result, not the cause, of their reading
disability.30,31,45,46 Decoding and com-
prehension failure, rather than a pri-
mary abnormality of the oculomotor
control systems, is responsible for
slow reading, increased duration of
fixations, and increased backward
saccades.46 Children with dyslexia of-
ten lose their place while reading be-
cause they struggle to decode a letter
or word combination and/or because
of lack of comprehension, not because
of a “tracking abnormality.” Improving
reading has been shown to change
saccadic patterns, but there has been
no evidence to suggest that saccadic
training results in better reading. Fi-
nally, children with saccadic disorders
do not show an increased likelihood of
dyslexia.47 As indicated above, dyslexia
is not correlated with eye or eye-
movement abnormalities.8,30,31,45–59

Other conditions may affect reading.
Convergence insufficiency and poor
accommodation, both of which are un-
common in children, can interferewith
the physical act of reading but not with
decoding.14 Thus, treatment of these
disorders can make reading more
comfortable and may allow reading
for longer periods of time but does
not directly improve decoding or
comprehension.14

Numerous studies have shown that
children with dyslexia or related learn-
ing disabilities have the same visual
function and ocular health as children
without such conditions.8,30,31,45,46,48–59

Specifically, subtle eye or visual prob-
lems, including visual perceptual dis-
orders, refractive error, abnormal
focusing, jerky eye movements, binoc-
ular dysfunction, and misaligned or
crossed eyes, do not cause dys-

lexia.8,30,31,45,46,48–59 In summary, re-
search has shown that most reading
disabilities are not caused by altered
visual function.8,30,31,45,46,48–59

Many children with reading disabili-
ties enjoy playing video games, includ-
ing handheld games, for prolonged pe-
riods. Playing video games requires
concentration, visual perception, vi-
sual processing, eye movements, and
eye-hand coordination. Convergence
and accommodation are also required
for handheld games. Thus, if visual def-
icits were a major cause of reading
disabilities, children with such disabil-
ities would reject this vision-intensive
activity.

EARLY DETECTION

A family history of learning disabilities
should keep parents, teachers, and
physicians alert to this possibility. A
history of delay or difficulty in develop-
ing speech and language, learning
rhymes, or recognizing letters and
sound/symbol connections may be an
early indication of dyslexia.2,4,5,8 Par-
ents or teachers may detect early
signs of learning difficulties in
preschool-aged children; however, in
most cases, learning disabilities are
not discovered until children experi-
ence academic difficulties in elemen-
tary school.2,4 The child may have
difficulty with reading, spelling, hand-
writing, remembering words, or per-
forming mathematical computation.
Because remediation is more effective
during the early years, prompt diagno-
sis is important.1,2,4–8,13,15,60 The effect
that dyslexia has may be different for
each person and depends on the se-
verity of the condition and the effec-
tiveness and timeliness of instruction
or remediation.

THE ROLE OF EDUCATION

The educational system has the triple
responsibility of early detection,
evaluation, and treatment of chil-
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dren with learning disabilities. Ele-
mentary school teachers are often the
first to detect learning difficulties. As-
sessments for difficulties with alpha-
bet recognition in kindergarten and
difficulties with phonemic awareness
and rapid naming in kindergarten and
first grade can predict many of those
who will have difficulty learning to
read.1,2,5–8,13,15 Because early reading
difficulties may be caused primarily by
experiential and instructional deficits,
there are 2 approaches that can be
used in the young underachieving
child.8 In the traditional approach, the
child would need to show significant
underachievement before referral, as-
sessment, and remediation. In the
response-to-intervention method, the
child will be placed directly in an edu-
cational intervention program when
he or she first experiences academic
difficulties. Only the children who do
not show significant improvementwith
both the group-intervention first-tier
program and second-tier targeted in-
tensive individual intervention will un-
dergo a full educational assess-
ment.8,61,62 Ideally, the response-to
intervention approach will allow ear-
lier identification of learning disabili-
ties than the “wait-to-fail” situation
that occurs when an ability achieve-
ment discrepancy formula is used to
determine if a student qualifies for an
evaluation of a learning disability.62

Because dyslexia is a language-based
disorder, treatment should be di-
rected at this etiology.1,2,4–8,13,15,60 Most
students with dyslexia require highly
structured, intensive, individualized in-
struction by a teacher or educational
therapist whowas specially trained ex-
plicitly in teaching the application of
phonics.1,2,4–8,13,15 Longitudinal data in-
dicate that systematic phonics instruc-
tion results in more favorable out-
comes for readers with disabilities
than does a context-emphasis (whole-
language) approach.1,4,8,13,15,60 The criti-

cal elements of effective intervention
include individualization, feedback and
guidance, ongoing assessment, and
regular ongoing practice.4

Remediation programs should include
specific instruction in decoding, fluency
training, vocabulary, and comprehen-
sion.1,4–8,13,15 The approach to learningde-
coding skills begins with explicit instruc-
tion in recognizing spoken sounds
(phonemic awareness), becoming
aware of rhyme, learning the alphabetic
code, memorizing sight words, and
studying phonics and spelling.6–8 A child
must first accurately decode a word be-
fore it can be read fluently.4,6–8 The home
is the ideal setting for practice and rein-
forcement. Just as an athletemust prac-
tice to optimize his or her skills, the child
should read aloud to a parent or tutor
eachday topracticedecoding,memorize
new sight words, and develop greater
fluency by rereading of previously de-
coded and memorized words.4 Fluency
forms the bridge between decoding and
comprehension.4,6–8 Comprehension is
gained through fluency training, vocabu-
lary instruction, and active reading com-
prehension.4 Techniques that enhance
active reading comprehension include
prediction, summarization, visualization,
clarification, critical thinking, making in-
ferences, and drawing conclusions.2,4,6–8,13

Because peoplewith dyslexia have a per-
sistent problem and continue to have
slower reading throughout their lives,
accommodationsandmodificationsmay
be necessary in addition to remedia-
tion.2,4 Examples of accommodations in-
clude extra time, shortened assign-
ments, a separate quiet room for taking
tests, testing alternatives, computers,
spell checkers, tape recorders, lecture
notes, recorded books, and tutors.2,4,11

A MULTIDISCIPLINARY APPROACH

The diagnosis and treatment of learn-
ing disabilities depend on the collab-
oration of a team that may include
educators; educational remediation

specialists; audiologists; speech, phys-
ical, and occupational therapists;
teachers for the visually impaired;
psychologists; and physicians. Chil-
dren with learning disabilities
should undergo assessments of
their health, development, hearing,
and vision and, when appropriate,
medical and psychological interven-
tions for associated and related
treatable conditions.63

A formal evidence-based evaluation is
needed to discoverwhether a child has
a learning disability. Educational psy-
chologists and neuropsychologists di-
agnose learning disabilities by per-
forming appropriate testing as part of
an educational assessment of the
child’s abilities and disabilities. A for-
mal assessment for learning disabili-
ties should include evaluation of cogni-
tion, memory functions, attention,
intellectual ability, information pro-
cessing, psycholinguistic processing,
expressive and receptive language
function, academic skills, social-
emotional development, and adaptive
behavioral functioning. These results
are used to develop an individualized
education plan (IEP), which includes
evidence-based educational remedia-
tions, accommodations, and modifica-
tions.2,4,7,13 Educational therapists or
educators with specialized training in
learning disabilities play a key role by
designing and implementing remedial
programs and monitoring the stu-
dent’s progress.

Audiologists can identify hearing prob-
lems. Speech therapists can evaluate
and treat underlying oral language dif-
ficulties often associated with dyslexia
and help students learn phonological
awareness. Physical and occupational
therapists do not treat dyslexia but do
treat fine and gross motor difficulties
or sensory problems that may be asso-
ciated with learning disabilities. Chil-
dren with low vision and learning dis-
abilities may benefit from having a
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teacher of the visually impaired. Psy-
chiatrists, psychologists, neurologists,
and specialty-trained pediatricians
can diagnose associated comorbid
conditions. Psychiatrists, clinical psy-
chologists, licensed clinical social
workers, or licensed mental health
counselors can provide strategies to
help children adapt to their disabilities
and provide therapy to address con-
current psychological disorders. Psy-
chiatrists, neurologists, or specialty-
trained pediatricians may prescribe
medications. The role of other physi-
cians will be elaborated in a later sec-
tion of this statement.

THE ROLE OF PARENTS

Parental participation in a child’s edu-
cation is of utmost importance. Fami-
lies with a history of dyslexia should
observe their children for early lan-
guage difficulties. Reading to their
preschool-aged child and having their
child read to them as soon as he or she
is able allows parents to detect early
signs of learning difficulties. Parents
should collaborate with early elemen-
tary school teachers to monitor their
child for academic struggles. Parents
need to serve as the child’s advocate,
speaking with the child’s teacher, pe-
diatrician, and other professionals; re-
questing an educational evaluation;
and coordinating remediation and
other treatment. By educating them-
selves in the areas of learning disabil-
ities, available services, and state edu-
cation rules and regulations, parents
will increase their effectiveness as the
child’s advocate. After a child has been
diagnosed with a learning disability,
an individualized educational plan or a
Section 504 plan may be created. Par-
ents should work with educators to en-
sure that the school provides the
proper remediation and accommoda-
tions. Children with dyslexia should
read aloud to their parents frequently.
Parents should help with practice and
reinforcement at home in a supportive

and nurturing environment with ade-
quate opportunity for their child to
participate in activities in which he or
she excels. As the child gets older, par-
ents should help their child use recom-
mended alternative learning strate-
gies such as books on tape or
computers. Parents should continue to
monitor their child’s progress and ad-
vocate for their child when necessary.

Because of the complex nature of
learning disabilities, including dys-
lexia, there are no simple remedies.
Teaching children with dyslexia and
learning disabilities can be a challenge
for educators and parents. With
proper remediation, accommodations,
and support, children with dyslexia
and learning disabilities can succeed.

THE ROLE OF THE PHYSICIAN

Physicians, including pediatricians,
family physicians, otolaryngologists,
neurologists, ophthalmologists, men-
tal health professionals, and other rel-
evant medical specialists, may partici-
pate in the comprehensive care of
children with learning disabilities in-
cluding dyslexia. Pediatricians should
not diagnose learning disabilities63 but
should inquire about the child’s educa-
tional progress and be vigilant in look-
ing for early signs of evolving learning
disabilities.63 When a child has sus-
pected learning difficulties, the pedia-
trician or family physician should first
assess the child for medical problems
that could affect the child’s ability to
learn and refer him or her for further
evaluation if deemed appropriate.63,64

Pediatricians and family physicians
have an extremely important function
in acting as a medical home by helping
parents decide whether further evalu-
ations are needed and in coordinating
care for the child after a diagnosis has
been made.63,64 Primary care physi-
cians who have a strong role in assist-
ing school districts should only recom-
mend evidence-based treatments and

accommodations. Pediatricians and
family physicians should provide infor-
mation and support to parents on
learning disabilities and their treat-
ment and should dispel the myths sur-
rounding these disorders.30 This
should include discussion regarding
the lack of efficacy of vision therapy
and other “alternative treatments”
with the parents.30 Parents need to be
informed that dyslexia is a complex
disorder and that there are no quick
cures. The American Academy of Pedi-
atrics has information for families on
what parents need to know about
learning disabilities.65 The primary
care physician should compile and
provide a resource list of local special-
ists from whom the child can obtain
proper help and from whom the family
members can learn to become advo-
cates for the child.63

The Individuals With Disabilities Educa-
tion Act, Section 504 of the Rehabilita-
tion Act, and the Americans With Dis-
abilities Act define the rights of
students with dyslexia and other spe-
cific learning disabilities.66,67 These
acts allow parents to request a formal
educational evaluation by the school
district to determine eligibility for spe-
cial education and related services. In-
formation for pediatricians on this leg-
islation and its associated rights and
procedures is available from the
American Academy of Pediatrics.63,64

Physicians can refer parents of chil-
dren with learning disabilities to their
state’s parent training and informa-
tion center. These parent-directed cen-
ters provide information and technical
assistance to parents and professionals
regarding family and student rights and
responsibilities in special education.

For all children, primary care physi-
cians should perform hearing and vi-
sion screenings according to national
standards68 so that hearing, ocular,
and visual disorders are identified as
early as possible. Periodic eye and vi-
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sion screenings can identify children
who have reduced visual acuity or
other visual disorders. Vision screen-
ing with nonletter symbolsmay be nec-
essary for testing children with dys-
lexia or other learning disabilities.

Children who do not pass vision
screening should be referred to an
ophthalmologist with experience in the
care of children.68 In addition, the rec-
ommended routine pediatric vision
screenings are unlikely to disclose
near-vision problems such as conver-
gence insufficiency, accommodative
insufficiency, and significant hyper-
opia. Children with suspected learning
disabilities in whom a vision problem
is suspected by the child, parents, phy-
sicians, or educators should be seen
by an ophthalmologist with experience
in the assessment and treatment of
children, because some of these chil-
dren may also have a treatable visual
problem that accompanies or contrib-
utes to their primary reading or learn-
ing dysfunction.30,45,58 Treatable ocular
conditions can include strabismus,
amblyopia, convergence and/or focus-
ing deficiencies, and refractive errors.
Missing these problems could cause
long-term consequences from assign-
ing these patients to incorrect treat-
ment categories.

The ophthalmologist should identify
and treat any significant visual defect
according to standard principles of
treatment.69,70 Strabismus, amblyopia,
and refractive errors may require
glasses, eye patching, eye drops, or
eye-muscle surgery. Symptomatic con-
vergence insufficiency can be treated
with near-point exercises, prism-
convergence exercises, or computer-
based convergence exercises. Most of
these exercises can be performed at
home, and extensive in-office vision
therapy is usually not required.71–73 Al-
ternatively, for other patients, reading
glasses with base-in prism73 or minus-
lenses can be used as treatment.

Treating convergence insufficiency
can make reading more comfortable
but does not improve the decoding or
understanding of reading.14 If no ocu-
lar or visual disorder is found, the
child needs no further vision assess-
ment ormanagement. The ophthalmol-
ogist should not diagnose learning
disabilities but should provide infor-
mation on learning disabilities and re-
inforce the need for additional medi-
cal, psychological, educational, or
other appropriate evaluation or ser-
vices. In addition, the ophthalmologist
should discuss the lack of efficacy of
vision therapy and other “alternative
treatments” with the parents. The
American Academy of Ophthalmology
has a patient-education brochure for
families titled “Learning Disabilities.”74

The ophthalmologist, when necessary,
should compile and provide a re-
source list of local specialists who can
help obtain proper help for the child.69

CONTROVERSIES

Because they are difficult for the pub-
lic to understand and for educators
to treat, learning disabilities have
spawned a wide variety of controver-
sial and scientifically unsupported al-
ternative treatments, including vision
therapy.* Scientific evidence of effec-
tiveness should be the basis for treat-
ment recommendations.4,45,60 Treat-
ments that have inadequate scientific
proof of efficacy should be discour-
aged. Ineffective, controversial meth-
ods of treatment such as vision ther-
apy may give parents and teachers a
false sense of security that a child’s
learning difficulties are being ad-
dressed, may waste family and/or
school resources, and may delay
proper instruction or remediation.45

Currently, there is inadequate scien-
tific evidence to support the view that
subtle eye or visual problems, includ-
ing abnormal focusing, jerky eyemove-

ments, misaligned or crossed eyes,
binocular dysfunction, visual-motor
dysfunction, visual perceptual difficul-
ties, or hypothetical difficulties with
laterality or “trouble crossing the mid-
line” of the visual field, cause learning
disabilities.8,30,31,45,46,48–59 Statistically,
children with dyslexia or related learn-
ing disabilities have the same visual
function and ocular health as children
without such conditions.8,30,31,45,46,48–59

Because visual problems do not under-
lie dyslexia, approaches designed to
improve visual function by training
are misdirected.31,47,56,57,69,78 Other
than convergence-insufficiency treat-
ment,70–73,79,81,95,96 scientific evidence
does not support the assumption that
vision therapy is capable of correcting
subtle visual defects,† nor does it
prove eye exercises or behavioral vi-
sion therapy to be effective direct or
indirect treatments for learning dis-
abilities.‡ Detailed review of the litera-
ture supporting vision therapy reveals
that most of the information is poorly
validated, because it relies on anec-
dotes, poorly designed studies, and
poorly controlled or uncontrolled stud-
ies.§ Their reported benefits can often
be explained by the placebo effect or
by the traditional educational reme-
dial techniques with which they are
usually combined.30,45,46,55,57,58,78,79 There
is currently no evidence that children
who participate in vision therapy are
more responsive to educational in-
struction than are children who do not
participate.� Thus, current evidence is
of poor scientific quality and does not
provide adequate scientific evidence
that vision training is a necessary pri-
mary or adjunctive therapy.¶

*Refs 2, 8, 30, 31, 45, 46, 55–58, 69, 70, and 75–94.

†Refs 14, 30, 31, 45, 46, 55, 57, 58, 69, 70, 77, and
79–81.
‡Refs 2, 4, 8, 14, 30, 31, 45, 46, 55–58, 69, 70, and
76–82.
§Refs 30, 31, 45, 46, 55–58, 69, 70, and 76–81.
�Refs 2, 4, 8, 14, 30, 31, 45, 46, 55–58, 69, 70, and
76–82.
¶Refs 2, 4, 8, 14, 30, 31, 45, 46, 55–58, 69, 70, and
76–82.
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Tinted lenses and filters have been
suggested to treat visual perceptual
dysfunctions that lead to visual distor-
tion caused by sensitivities to particu-
lar wavelengths of light but not to treat
language-based dyslexia.97 Scrutiny of
published study results that advocated
the use of these therapies to treat dys-
lexia have shown serious flaws in their
methods and have not been sufficiently
well controlled to support this asser-
tion.30,70,84,85,88 There have also been
many inconsistencies in the re-
sults,89,98,99 with some studies showing
some partial positive results100–106

and others showing negative re-
sults.84,86,90–94 The method used to se-
lect the lens or filter color has been
highly variable,89,104,106 the color selec-
tion has also shown considerable vari-
ability,104 and the test-retest consis-
tency has been poor.107 Many of the
studies that have been cited as proof
of Irlen-lens efficiency have actually
been inconclusive after deeper analy-
sis. The evidence does not support the
effectiveness of tinted lenses and
tinted filters in these patients because
of the weaknesses in methodology and
statistics, variability in techniques in
the trials, and the largely negative
results.8,30,45,70,76,83–94,107

RECOMMENDATIONS

1. Children who exhibit signs of learn-
ing disabilities should be referred
as early in the process as possible
for educational, psychological, neu-
ropsychological, and/or medical di-
agnostic assessments.

2. Children with learning disabilities
should receive appropriate support
and individualized evidence-based
educational interventions com-
bined with psychological and medi-
cal treatments as needed.

3. Families of children with suspected
learning disabilities should receive
information about state and local
parent support programs.

4. Pediatricians and family physicians
should perform periodic eye and vi-
sion screening for all children ac-
cording to national standards and
refer those who do not pass screen-
ing to ophthalmologists who are ex-
perienced in the care of children.

5. Children with a suspected or diag-
nosed learning disability in which
vision is felt to play a role by par-
ents, the child, educators, or phy-
sicians should be referred to an
ophthalmologist with experience
in the care of children, because
routine pediatric vision screening
is not designed to detect near-
vision problems.

6. Ophthalmologists should identify
and treat any significant ocular or
visual disorder found to be present.

7. Primary care physicians should
only recommend evidence-based
treatments and accommodations
to school districts.

8. Diagnostic and treatment ap-
proaches for dyslexia that lack sci-
entific evidence of efficacy such as
behavioral vision therapy, eye-
muscle exercises, or colored filters
and lenses are not endorsed or
recommended.

SUMMARY

Dyslexia and learning disabilities are
complex problems that have no simple
solutions. The most widely accepted
view is that dyslexia is a language-
based disorder. The American Acad-
emy of Pediatrics, the American Acad-
emy of Ophthalmology, the American
Association for Pediatric Ophthalmol-
ogy and Strabismus, and the American
Association of Certified Orthoptists
strongly support the need for early di-
agnosis and educational intervention.

Recommendations for multidisci-
plinary evaluation and management
must be based on evidence of proven
effectiveness that is demonstrated by

objective scientificmethodology.4,45,60 It
is important that any therapy for learn-
ing disabilities be scientifically estab-
lished to be valid before it can be rec-
ommended for treatment.60

Currently, there is no adequate scien-
tific evidence to support the view that
subtle eye or visual problems cause
learning disabilities.8,30,31,45,46,48–59 Fur-
thermore, the evidence does not sup-
port the concept that vision therapy or
tinted lenses or filters are effective, di-
rectly or indirectly, in the treatment of
learning disabilities.# Thus, the claim
that vision therapy improves visual ef-
ficiency cannot be substantiated. Diag-
nostic and treatment approaches that
lack scientific evidence of efficacy are
not endorsed or recommended.

With early recognition and individual-
ized, interdisciplinary management
strategies, children with learning dis-
abilities can enjoy successful aca-
demic experiences.
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Joint Technical Report—Learning Disabilities,
Dyslexia, and Vision

abstract
Learning disabilities constitute a diverse group of disorders in which
children who generally possess at least average intelligence have
problems processing information or generating output. Their etiolo-
gies are multifactorial and reflect genetic influences and dysfunction
of brain systems. Reading disability, or dyslexia, is the most common
learning disability. It is a receptive language-based learningdisability that
is characterized by difficulties with decoding, fluent word recognition,
rapid automatic naming, and/or reading-comprehension skills. These dif-
ficulties typically result from a deficit in the phonologic component of
language that makes it difficult to use the alphabetic code to decode the
written word. Early recognition and referral to qualified professionals for
evidence-based evaluations and treatments are necessary to achieve the
best possible outcome. Because dyslexia is a language-based disorder,
treatment should be directed at this etiology. Remedial programs should
include specific instruction in decoding, fluency training, vocabulary, and
comprehension. Most programs include daily intensive individualized in-
struction that explicitly teaches phonemic awareness and the application
of phonics. Vision problems can interfere with the process of reading, but
childrenwith dyslexia or related learning disabilities have the same visual
function and ocular health as children without such conditions. Currently,
there is inadequate scientific evidence to support the view that subtle eye
or visual problems cause or increase the severity of learning disabilities.
Because theyaredifficult for thepublic tounderstandand for educators to
treat, learning disabilities have spawned a wide variety of scientifically
unsupported vision-based diagnostic and treatment procedures. Scien-
tific evidence does not support the claims that visual training, muscle
exercises, ocular pursuit-and-tracking exercises, behavioral/perceptual
vision therapy, “training” glasses, prisms, and colored lenses and filters
are effective direct or indirect treatments for learningdisabilities. There is
no valid evidence that children who participate in vision therapy aremore
responsive to educational instruction than children who do not partici-
pate. Pediatrics 2011;127:e818–e856

INTRODUCTION
Reading is the complex process of extracting meaning from abstract
written symbols. In modern societies, reading is the most important
way to access information, and in today’s Western society, literacy is a
prerequisite for success. In elementary school, a large amount of time
and effort is devoted to the complicated process of learning to read.
Because of the difficulties encountered in teaching some children to
read, Congress mandated that the Eunice Kennedy Shriver National
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Institute of Child Health and Human De-
velopment assemble a national panel
of educators and scientists to re-
search the optimal methods of teach-
ing children to read. The 2000 report of
the National Reading Panel, titled
Teaching Children to Read: An
Evidence-Based Assessment of the Sci-
entific Research Literature on Reading
and Its Implications for Reading In-
struction,1 linked research findings
with recommendations for specific ap-
proaches to teaching reading to all
children. The panel concluded that
existing evidence supported early
explicit instruction in phonemic
awareness, phonics-based reading
programs, and guided oral reading to
improve fluency.

Learning disabilities may interfere
with children reaching their full poten-
tial. The inability to read and compre-
hend is a major obstacle to learning
that may have long-term educational,
social, and economic implications.
Teaching children with reading diffi-
culties is a challenge for the student,
parents, and educators. Therefore, the
causes and treatment of reading dis-
orders have been the subject of con-
siderable thought and study.

This report discusses how we learn to
read, the phonologic model, the recog-
nition and treatment of reading diffi-
culties, visual function and reading,
the magnocellular deficit theory, col-
ored lenses and overlays, vision ther-
apy, and the roles of the pediatrician
and ophthalmologist.

BACKGROUND

History

In 1877, Kussmal2,3 first described a
case of acquired word blindness in an
adult alexic patient with a parietal lobe
lesion. Hinshelwood,2,4 an ophthalmol-
ogist from Scotland, studied and de-
scribed an adult with word blindness
in 1895. In 1903, an autopsy of this pa-
tient revealed abnormalities in the left

angular gyrus immediately posterior
to Wernicke’s area.4 Morgan,2,5 a gen-
eral practitioner from England, pub-
lished the first case of a child with
congenital word blindness in 1896.
Subsequently, Hinshelwood turned his
attention to both congenital and ac-
quired word blindness. He credited the
term “dyslexia” to Berlin.6 In 1917, he
highlighted the potentially inherited
aspect of reading disability. Hinshel-
wood estimated that 1 in 1000 students
in elementary schools might have
word blindness and postulated that
the primary disability was in visual
memory for words and letters. He
strongly advocated intensive, individu-
alized personal instruction.2,4

Beginning in the 1920s, Orton,2,7,8 a neu-
ropsychiatrist, demonstrated a hered-
itary component for reading disabili-
ties in children. His studies led to an
expanded definition of reading disabil-
ities that was much broader than Hin-
shelwood’s and included a graded se-
ries of all degrees of severity of
disability. This more liberal definition
increased the presumed prevalence to
more than 10% of schoolchildren. IQ
testing revealed that these children
scored near or above average. In 1925,
Orton attributed dyslexia to a problem
in the visual system, which suggests
that an apparent dysfunction from
“mixed cerebral dominance” caused
problems in visual perception and
visual memory, characterized by per-
ception of letters and words in
reverse.

The theory that visual dysfunction
caused dyslexia led to a proliferation
of training programs developed for
visual-perceptual and/or visual-motor
disabilities. In the 1960s, those promi-
nent in developing and promoting
these programs included Kephart,
Frostig, Getman, Barsch, Dorman, and
Delacato. Research into the programs
revealed that, although these pro-
grams were sometimes effective in im-

proving perceptual and/or perceptual-
motor development, they were
ineffective in improving academic per-
formance.9–12 Although the use of per-
ceptual and perceptual-motor training
by educators persisted for a time, by
the mid-1980s its use had waned
considerably.

Attempts at improved understanding
of dyslexia led to the rejection of the
visual theories. This process began
with a series of related studies that
systematically evaluated traditional
and widely accepted etiologic concep-
tualizations, such as Orton’s optical re-
versibility theory,7 Hermann’s spatial
confusion theory,13 and other theories
that implicated deficits in visual pro-
cesses, such as visualization, visual se-
quencing, and visual memory, as basic
causes of reading difficulties.14,15

Although Orton attributed dyslexia to
visual dysfunction, he was the first to
advocate intensive phonics instruc-
tion, sound-blending, and multisen-
sory training.2,8 Orton’s work served as
the stimulus for Gillingham and Still-
man,16 who also emphasized multisen-
sory training. Subsequently, the Orton-
Gillingham phonics techniques have
served as the basis for many remedia-
tion programs. The International Dys-
lexia Society, formerly the Orton Dys-
lexia Society, provides information and
resources to professionals and par-
ents regarding reading disabilities.

Learning Disabilities

Learning disabilities constitute a di-
verse group of disorders in which chil-
dren who generally possess at least
average intelligence have problems
processing information or generating
output. Learning disabilities can affect
neurocognitive processes and may
manifest as an imperfect ability to lis-
ten, speak, read, spell, write, reason,
concentrate, solve mathematical prob-
lems, or organize information. Some
children may have associated difficul-
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ties with motor coordination. Learning
difficulties can be associated with and
complicated by attention-deficit/hy-
peractivity disorder (ADHD),17,18 oppo-
sitional defiant disorder, obsessive
compulsive disorder, anxiety, or de-
pression.19 Problems in self-regulatory
behaviors, social perception, and so-
cial interactionmay exist with learning
disabilities but do not, by themselves,
constitute a learning disability. Al-
though learning disabilities may occur
concomitantly with other disabilities
(eg, sensory impairment, intellectual
disability, serious emotional distur-
bance) or with extrinsic influences (eg,
cultural differences, insufficient or in-
appropriate instruction), they are not
the result of those conditions or influ-
ences.20 Results of recent studies sug-
gest that approximately 20% of the
population has some degree of a learn-
ing disability.21 In 2007, 2.7 million
public school students (5.5% of all
students in public schools) were iden-
tified as having learning disabilities
and were eligible to receive educa-
tional assistance under the Individuals
With Disabilities Education Act (IDEA).22

Specific learning disabilities include
dyslexia (reading disability), dys-
graphia (writing disability), and dys-
calculia (mathematics disability). Al-
though not included in the Diagnostic
and Statistical Manual of Mental Disor-
ders, Fourth Edition, Text Revision23 as
a specific learning disability, nonver-
bal learning disability comprises
difficulties with social interactions, in-
terpersonal skills, nonverbal problem-
solving, visuospatial skills, motor
skills, reading comprehension, and
mathematics and often coexists with
strengths in verbal skills and with flu-
ent and accurate reading.23 Autism
spectrum disorder, although not a
specific learning disability, certainly
affects learning, because people with
autism have difficulties with verbal
and nonverbal communication, social

interactions, and motor function and
may show inappropriate response to
sensory information.23

Dyslexia

Difficulties in reading are found in a
diverse group of conditions that in-
clude dyslexia and secondary forms of
reading difficulties caused by visual or
hearing disorders, intellectual disabil-
ity, experiential and/or instructional
deficits, and other problems.14,24–26

Dyslexia is defined as a primary read-
ing disorder that is separate from
secondary forms.14,24–26 The terms
“specific reading disability,” “reading
disability,” “reading disorder,” and
“dyslexia” are often used interchange-
ably in the literature.14 The term “dys-
lexia” is derived from Greek and
means “difficulty with reading words.”
Dyslexia is often unexpected in relation
to the child’s other cognitive abilities.
It is a receptive language-based learn-
ing disability that is characterized
by difficulties with decoding, fluent
word recognition, and/or reading-
comprehension skills. These difficul-
ties typically result from a deficit in the
phonologic component of language
that makes it difficult to use the alpha-
betic code to decode the written word.
Secondary consequences may include
reduced reading experience that can
impede growth of vocabulary, written
expression, and background knowl-
edge.27 A common misconception is
that dyslexia is a problem of letter or
word reversals. Reversals of letters or
words and mirror writing occur nor-
mally in early readers and writers.
Children with dyslexia are not unusu-
ally prone to reversals. Although they
do occur, reversal of letters or words,
ormirror writing, is not included in the
definition of dyslexia.14,28,29 People with
dyslexia may be very creative and
bright. In many cases, their high-level
thinking is unaffected, and theymay be
gifted in mathematics, science, the
arts, or even in unexpected areas such

as writing.28 People with dyslexia read
slowly, but not all people who read
slowly have dyslexia.

Approximately 80% of people with
learning disabilities have dyslexia,
which makes it the most common
learning disability.24,25,30–35 Depending
on the definition chosen, the preva-
lence of reading disability is approxi-
mately 5% to 20% of school-aged
children in the United States.21,24,31,34

Reading disabilities seem to affect
males slightly more than females,36–38

although schools identify boys with
them twice as often as girls.22,31 Both
environmental and genetic influences
affect the expression of dyslexia.39 Dys-
lexia has been identified as having a
strong genetic basis.14,24–26,30,31,40,41 Ap-
proximately 40% of siblings, children,
or parents of an affected person will
have dyslexia. Although dyslexia may
be inherited, it may also exist in the
absence of a family history. Results of
family and twin studies have sug-
gested that 50% of the problems in
performance can be accounted for by
heritable factors; environmental influ-
ences are greater in children with
lower IQ scores.42

Reading ability and reading disability
occur along a continuum; reading dis-
ability is represented within the lower
tail of a normal bell-shaped distribu-
tion of reading ability.21 The lower tail
is actually composed of reading diffi-
culties from both primary dyslexia and
secondary causes. Dyslexia is a life-
long condition that varies in degrees of
severity. Most children with reading
disabilities have relatively mild read-
ing disabilities, and a smaller number
of them have more severe reading dis-
abilities.21,30 Because reading skills oc-
cur on a continuum with no clear dis-
tinction between typical readers and
readers with dyslexia, some experts
assert that the term “dyslexia” should
be reserved for the 2% to 5% with the
most severe reading deficits.43
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Dyslexia occurs at all levels of intelli-
gence and is a persistent problem that
does not represent a transient devel-
opmental lag.* Children with poor oral
language skills in kindergarten often
become poor readers. Over time, good
readers and poor readers without in-
tervention tend to maintain their rela-
tive positions along the spectrum of
reading ability. Children who get off to
a poor start in reading rarely catch up
on their own. A poor reader in 1st
grade will almost invariably stay a
poor reader; more than 88% of these
children display similar difficulties at
the end of 4th grade.35,44,50 Seventy-four
percent of those children identified in
3rd grade as reading disabled will re-
main so in the 10th grade.30,34,43,51 Read-
ers with dyslexia must expend more
attention, concentration, and energy
on the task, which makes reading un-
pleasant, tiring, and difficult.39 Stu-
dents who cannot read well read less.
Lost practice opportunities make it dif-
ficult to acquire even average levels of
reading fluency. Both inaccurate read-
ing and diminished reading practice
cause slow growth of fluent word-
identification skills and vocabulary
growth. The vocabularies and concept
knowledge of children who read less
will plateau as their reading peers im-
prove.52 The consequences of a slow
start in reading become monumental
as they accumulate exponentially over
time.35 In the later grades, when chil-
dren switch from learning to read to
reading to learn, reading-impaired
children are prevented from fully ex-
ploring science, history, literature,
mathematics, and the wealth of infor-
mation that is presented in print. With
interventions, people with dyslexia
may learn to read accurately, but they
have a persistent problem with flu-
ency and continue to read slowly and
not automatically throughout their
lives.39 The fluency deficit is problem-

atic for older children, who are ex-
pected to read increasingly sophisti-
cated texts.53

Many children with reading disability
are observed to grow ashamed as they
struggle with skills that their class-
mates master easily. This shame may
cause a loss of motivation to learn to
read that can further compound the
situation. Untreated or poorly treated
dyslexia may lead to frustration, low
self-confidence, and poor self-esteem,
which substantially increases the risk
of developing psychological and emo-
tional problems.19,30

Approximately 15% of students with
reading disability also have ADHD,
whereas approximately 35% of stu-
dents with disorders of attention also
have reading disability.19,24,30,54 How-
ever, the 2 disorders are distinct and
separable.

Dysgraphia is a learning disability that
affects writing abilities. Disorders of
written expression can manifest them-
selves as difficulty with spelling and
problems putting thoughts on paper.
The spelling deficits in dysgraphia may
be oral and/or written. Dysgraphia can
also manifest itself as difficulty with
writing motor coordination or poor
handwriting. Dysgraphia is the learn-
ing disability that most frequently co-
occurs with dyslexia because of their
directly related phonemic base. Decod-
ing breaks the code receptively and en-
coding (spelling) puts it back together
expressively.

Phonologic Model

Currently, the most accepted model
for the acquisition of the ability to read
is the phonologic model. Phonologic
awareness is the sensitivity to the
sound structure of oral speech and
phonemic awareness is the under-
standing that speech can be seg-
mented or broken into individual
sounds that signal differences in
meaning, whereas phonics is the un-

derstanding that segmented units of
speech can be represented by printed
forms.55 Phonologic awareness is the
basis for scaffolding written language
onto oral language.55

Phonemes are the speech sounds that
enable us to tell 1 word from another.
For example, “pet” and “bet” are distin-
guished by the sounds of their initial
consonant; thus, changing the “p” to
“b” changes themeaning of the word.56

Coarticulation is the merging and
overlapping of sounds into a sound
“bundle,” which makes oral communi-
cation much more efficient.55 To make
normal conversation possible, 8 to 10
phonemes per second are strung to-
gether and blended so thoroughly that
it is often impossible to separate them.
A written word like “cat” has 3 letter-
sound units, although the ear hears
only 1 sound, not 3, when the word
“cat” is spoken aloud.

Oral language development has been
found to play a critical role in learning
to read.1,35,57–59 Oral language acquisi-
tion is preprogrammed into human de-
velopment; a drive for expression
through organized vocalization seems
innate to infant development, although
specific languages need to be ac-
quired. On the other hand, writing, an
artificially designed use of abstract
symbols to represent language, is an
acquired skill.34 English uses an alpha-
betic system in which each letter is a
symbol that is an abstract building
block of that language’s phonemes
(sounds). English is a phonemically
complex language in which the 26 let-
ters of the alphabet create 44 sounds
or phonemes in approximately 70 let-
ter combinations.32,33,60 The phonemic
complexity of a language corresponds
to the prevalence of dyslexia, which
points to the linguistic origin of dyslex-
ia.14,29 Manifestations of dyslexia are
often worse in English because of the
greater number of inconsistencies
and exceptions within the English lan-*Refs 14, 20, 24–26, 28–31, 34, 35, and 44–49.
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guage, but dyslexia is confined neither
to the United States nor to English
speakers.14

Learning to read and write is a com-
plex process that requires active
learning. Reading ismore difficult than
speaking, because children must be
aware of the sound structure in spo-
ken language and then break the al-
phabetic code to acquire the sound/
symbol connection. Developing this
awareness is not automatic, because
phonemes are not separated in
speech. To decode a written word, the
sounds must be broken apart. Unless
the child can convert the printed char-
acters into the phonetic code, these
letters remain a mystery of lines and
circles that are devoid of linguistic
meaning.34 According to Moats61 and
the American Federation of Teachers,
teaching reading is rocket science!

Reading comprises decoding, fluency,
and comprehension and requires ade-
quate memory and sustained atten-
tion. The foundation for reading is de-
coding. Decoding, or word attack, is
the ability to sound out words. Poor
decoding is the core characteristic of
poor reading. Most people with dys-
lexia have a neurobiological deficit in
the processing of the sound structure
of language, called a phonemic deficit,
which impairs decoding and prevents
word identification.† The ability to
learn to decode print is determined
primarily by phonologic skills such as
phonologic awareness, facility in al-
phabetic mapping, name encoding and
retrieval, and verbal memory.14 The
reader with dyslexia experiences diffi-
culty in decoding and identifying
words because of a specific impair-
ment in the neural representation,
storage, retrieval, and coding of pho-
nemes.‡ Children with dyslexia often
experience even more difficulty with

spelling (dysgraphia) because of im-
perfectly stored representations of
words, although not all children with
poor spelling skills have dyslexia.

Children with more severe forms of
dyslexia may have a second deficit in
rapid automatic naming that causes
slow naming of letters, numbers, and
pictures, which creates a double defi-
cit.14,31,66–69 Other children with severe
forms of dyslexia may have problems
with their short-termworkingmemory
or attention or an additional compre-
hension deficit.70 Some children with
reading difficulties also experience a
deficit in orthographic skills, which
are defined as difficulties with letter/
number orientation recognition and
memory, although these skills may im-
prove with development.14,71

A child must first accurately decode a
word before it can be read fluently. Flu-
ency is the ability to read connected
text with expression rapidly, smoothly,
effortlessly, and automatically with lit-
tle conscious attention to decoding. An
inexperienced reader will use the pho-
netic method to sound out most words
and consequently will read slowly. No
fluent reader uses phonics routinely.
Poor decoders are stuck on the task of
trying to sound out words to make
sense of the text.52 The next task for the
beginning reader is to move from the
early phases of “sounding out” words
to the more skilled phase in which
word recognition occurs almost in-
stantly. Word recognition is the ability
to read words without sounding them
out.52 Experienced readers use the
whole-word method and will quickly
recognize most words as individual
units. Average readers require 4 to 14
exposures to a word before it becomes
a sight word,32,33 whereas students
with learning disabilities may need up
to 40 exposures.33,72 Fluent reading re-
quires automatic phonemic decoding
and word recognition.1,24,25,31–34,64 Al-
though the ability to read words accu-

rately is a necessary skill, reading
speed and fluency become critical fac-
tors in ensuring that children gain
comprehension. Fluency forms the
bridge between decoding and compre-
hension.34

Comprehension is impaired without
efficient automatic word-recognition
skills.55 If reading is slow and labored
because of decoding difficulties and
requires a large portion of their avail-
able conscious attention, children do
not have enough attentional capacity
and cognitive energy to remember
what they have read, much less relate
the ideas to their own background
knowledge.32–34,64 Current theory main-
tains that the deficit in lower-order
phonologic linguistic decoding func-
tion blocks access to the usually intact
higher-order cognitive and linguistic
functions.15,24,25,30–35 Thus, it is difficult
to apply general intelligence and rea-
soning, vocabulary, and syntax to the
reading endeavor to obtain compre-
hension.24,25,34 In some cases, however,
other children can show comprehen-
sion difficulties in the absence of word-
recognition problems. Vocabulary ac-
quisition in a child with dyslexia often
may not keep pacewith that of a child’s
peers, because the less a child reads,
the fewer the new words to which the
child is exposed. In addition to decod-
ing deficiencies, inadequate vocabu-
lary, verbal reasoning, attention, mem-
ory, and limitations in background
knowledge also can cause reading-
comprehension difficulties. Thus, any
or all of these problems can interfere
with the ultimate purpose of reading,
which is comprehension.34

Neurobiology

Dyslexia is currently believed to be
neurobiological in origin, whichmeans
that the problem is located physically
in the brain. There is strong scientific
evidence that supports the neurobio-
logical basis for the phonologic-coding–

†Refs 1, 14, 15, 20, 24–26, 30–35, 43, 46–49, 55, 60,
and 62–65.
‡Refs 1, 24, 25, 31–34, 39, 46–49, and 64.
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deficit theory of dyslexia.§ Both ana-
tomical and brain-imagery studies
have revealed differences in the way
the brain of a person with dyslexia de-
velops and functions. Neuroanatomi-
cal changes, microarchitectural dis-
tortion, and MRI findings in language-
related areas have been observed in
the brains of patients with dyslexia, in-
cluding the absence of the normal
asymmetry in the language areas of
the brain and similar volume in the left
and right planum temporale; normally,
the left planum temporale is larg-
er.86–88 Functional MRI and positron
emission tomography (PET) scans
measure changes in metabolic activity
and blood flow during cognitive tasks
in specific brain regions. In typical
readers, functional MRI and PET-scan
studies have shown that reading
takes place predominantly in left-
hemisphere sites including the infe-
rior frontal (Broca) area, which is as-
sociated with articulation, naming,
and silent reading; 2 areas in the pos-
terior brain regions—the parietal
temporal region, which serves word
analysis, and the left occipitotemporal
area, which is involved in word-form
and fluent reading; and the posterior
inferior temporal cortex, which is as-
sociated with lexical retrieval. Chil-
dren with dyslexia, on the other hand,
use different areas of the brain when
reading.� People with dyslexia have
demonstrated a dysfunction in the left-
hemisphere posterior reading sys-
tems and have shown compensatory
use of the inferior frontal gyri of both
hemispheres and the right occipito-
temporal word-form area.¶ These
studies have demonstrated that dys-
lexia is an abnormality in the word-
analysis pathways of the brain that in-
terferes with its ability to convert

written words into spoken words. It is
postulated that this abnormality is
causal, not a result of poor reading ex-
perience. Functional MRI studies have
also shown brain plasticity in that
the dyslexia-specific brain-activation
profile improves after successful
evidence-based phonologic remedial
intervention.48,80,85

White-matter abnormalities have also
been detected in association with dys-
lexia. In people with dyslexia, white-
matter organization seems to be
weaker in the left posterior brain re-
gion and seems to project too weakly
within the primary reading pathways
of the linguistic left hemisphere and
too strongly between hemispheres.53

White-matter pathways of the brain
may be characterized by diffusion ten-
sor imaging that provides a quantita-
tive index of the organization of large
myelinated axons that constitute the
long-range connections of brain net-
works. Young children are able to un-
dergo diffusion tensor imaging.

Recent genetic-linkage studies have
identified many loci at which
dyslexia-related genes are encoded.
Four candidate genes have been im-
plicated in neural migration, axonal
growth, and brain development.89

These brain changes seem to cause
phonologic and auditory processing
abnormalities.89

RECOGNITION AND TREATMENT

Dyslexia is a disorder that affects peo-
ple of all ages, but its symptom profile
changes over time.81,90 Because dys-
lexia is both familial and heritable, af-
fected younger siblings can often be
identified earlier. A child should be ob-
served for early indications of dyslexia
if he or she has a family history of
learning disabilities or has a history
of other factors that may be predictive
of learning disabilities including hear-
ing, language, or speech problems;
preterm birth; low birth weight; fetal

exposure to drugs or alcohol; infec-
tions of the central nervous system; se-
vere head injuries; cognitive difficul-
ties; or developmental delay.28 An early
history of language difficulties such as
delay or difficulty in developing speech
and language, learning rhymes, or rec-
ognizing letters and sound/symbol
connections, may be an early indica-
tion of dyslexia.14,24,34,35,58,62,81 Parents or
teachers may detect early warning
signs of learning difficulties in
preschool-aged children, and early
evaluation and intervention should be
considered. It is not in the child’s best
interest to “wait and see” or hope that
the child will “grow out of” his or her
problems.91

However, in many cases, learning dis-
abilities are not discovered until chil-
dren experience academic difficulties
in elementary school.24,25,34,81 Many par-
ents who had noticed that their child
was exhibiting learning difficulties
waited a year or more before acknowl-
edging that their child might have a
problem and seeking assistance. In el-
ementary school, a child with reading
disabilitiesmay show difficulty with re-
membering words, reading, spelling,
handwriting, or writing speed. Teach-
ers are in a position to identify reading
problems before they progress signif-
icantly. Early identification of children
in early grades who are showing de-
lays or difficulties should be a high pri-
ority for elementary school teachers.
Teachers need to have a strong under-
standing of the result of research in
reading theory and practice to become
well versed in reading development
and assessment.33 At all grade levels,
teachers must understand the course
and the role of instruction in optimiz-
ing literacy development. After initial
school interventions have been unsuc-
cessful, evaluation for learning dis-
abilities should be considered for all
children who present with school diffi-

§Refs 14, 24, 25, 30–35, 39, 40, 43, 46, 48, 49, 66, and
73–85.
�Refs 14, 24, 25, 30, 31, 34, 39, 40, 46, 48, 49, 66, and
73–85.
¶Refs 24, 25, 30, 31, 34, 40, 46, 48, 49, 66, and 73–85.
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culties, even if reading difficulty is not
the chief complaint.34

Parents should read aloud to their chil-
dren to help develop language skills
beginning as early as 6 months of
age.92 Educational experts indicate
that reading aloud to children is the
single most important activity for par-
ents and caregivers to do to prepare
children to learn to read.33,35 Compre-
hensive beginning reading instruction
is the best educational prevention for
reading problems.

The best current approach to the prob-
lem of reading failure is to allocate re-
sources for prevention and early iden-
tification. The beneficial effects of early
identification and intervention are ap-
parent in many studies.35 In the ele-
mentary grades, reading screening
should be performed yearly and early
in the school year. Assessments for dif-
ficulties with alphabet recognition,
phonemic awareness and rapid nam-
ing in kindergarten,57,93 adding word
identification fluency in 1st grade, and
adding oral reading fluency in 2nd
grade can predict many of those who
will have difficulty learning to read.#
Prevention and early phonologic
awareness intervention programs in
kindergarten through 2nd grade can
increase reading skills in many poor
readers to average reading levels.
Torgesen reviewed many studies on
early intervention and found that when
intervention began in the 1st grade,
the expected incidence of reading dis-
ability of 12% to 18% was reduced sub-
stantially to 1.6% to 6%.94 If reading-
impaired children receive effective
phonologic training in kindergarten
and 1st grade, they will have signifi-
cantly fewer problems in learning to
read on grade level than do children
who are not identified or helped until
3rd grade.** Children identified as

reading disabled after 2nd grade
rarely catch up to their peers.43 Wait-
ing for failure decreases the chances
of interventional success. Results of
longitudinal studies have shown that
when intervention is delayed until 3rd
grade or 9 years of age (the average
age at which these children receive
services), then approximately 74% of
these childrenwill continue to have dif-
ficulties learning to read through high
school.30,34,43,51 Gains are maintained
for at least 1 or 2 years by approxi-
mately 50% of children after they re-
turn to the school’s standard curricu-
lum. These children who retain their
benefits improve from year to year, but
they do not further catch up to typical
readers.53

Dyslexia is most often identified in the
primary grades, but it is not diagnosed
in some students until later during
middle or high school, when more
complex reading and writing skills are
required. In early elementary school,
some children compensate by using
other strengths until the educational
demands increase and make the read-
ing disability more evident. Reading
problems diagnosed in the 4th grade
or beyond may be secondary to poor
word recognition, a combination of
poor word recognition and poor com-
prehension skills, or solely attribut-
able to poor comprehension skills.
Late emerging reading disabilities of-
ten go undetected in schools. Approxi-
mately 10% of children with dyslexia
have good word-reading skills but
have poor listening and reading-
comprehension skills. Poor compre-
hension skills are often attributable to
working-memory, semantic, and syn-
tactic difficulties. Deficits in phono-
logic coding continue to characterize
readers with dyslexia even in adoles-
cence and adulthood.34 Older children
and adults may learn to read words
accurately, but they will not be as flu-

ent or automatic, which results in a
slower reading rate.†† Although older
children and adults can be taught to
read, the time and expense of doing so
is enormous.34 Poor comprehension
skills also persist and will impair the
ability to learn in general.

Difficulties in early reading may be
caused by experiential and instruc-
tional deficits in addition to primary
dyslexia. Some children enter school
with experiential deficits in oral lan-
guage skills and general knowledge as
well as delayed phonologic skills.35 Ex-
periential risk factors include being
raised in a high-poverty environment
or in a home in which English is the
second language or having limited ex-
posure to oral or written language. It is
important to recognize these children,
differentiate them from children with
true dyslexia, and provide proper re-
mediation for them.

The IDEA, Section 504 of the Rehabilita-
tion Act, and the Americans With Dis-
abilities Act (ADA) define the rights of
students with dyslexia and other spe-
cific learning disabilities.95–98 The IDEA
defines a child with a disability as
someone who has any of 13 disabling
conditions, including learning disabili-
ties, and who need special education
and related services because of the
disability. The IDEA guarantees each
child a free, appropriate public educa-
tion tailored to his or her individual
needs and allows parents to request a
formal educational evaluation by the
school district to determine if a child
has a disability and qualifies for spe-
cial education and related services. It
allows parental access to all meetings
and paperwork, transition planning,
and related services. The IDEA also pro-
vides funding for special education
services.96 People with a physical or
mental impairment that substantially
restricts 1 or moremajor life activities
are eligible for services under Section#Refs 1, 14, 20, 24, 30, 32–35, 43, 55, 58, 60, 64, 65,

and 93.
**Refs 1, 14, 19, 32, 33, 35, 41, 43, 47, 54, 60, 64, 65, 88, 90, and 95. ††Refs 14, 24, 25, 34, 35, 39, 54, 60, and 65.
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504 of the Rehabilitation Act of 1973.97

This act protects the civil rights of stu-
dents with disabilities and attempts to
remove barriers to allow them to par-
ticipate freely. Students who do not
have 1 of the 13 included disabilities or
meet the severity criteria but still re-
quire some assistance to be able to
participate fully in school may be a
candidate for a Section 504 plan. Some
schools use Section 504 to support
learning-disabled students who need
only accommodations. Children with
ADHD who do not need more compre-
hensive special education support
also are frequently served under this
law. The ADA protects people who have
a physical or mental impairment that
restricts 1 or moremajor life activities
from discrimination. Because learning
is considered such an activity under
the ADA, students served under the
IDEA also are covered by this law.99

Congress recently passed the ADA
Amendments Act of 2008, which be-
came effective in 2009. It expanded the
list of major life activities to include
reading, thinking, and concentrating.99

As a result, more people with learning
disabilities are now able to satisfy the
definition of disability, gain access to
reasonable accommodations, and be
protected from discrimination.

The latest revision of the IDEA, the fed-
eral law that governs special educa-
tion, offers 2 approaches that can be
used in the young underachieving
child.14 The first method is called the
response-to-intervention (RTI) method
and is designed primarily for the ele-
mentary school grades. RTI is a multit-
iered approach to the early identifica-
tion and support of students with
learning and behavior needs. The RTI
process begins with high-quality in-
struction and screening of all children
in kindergarten to identify any child
who exhibits the early signs of poten-
tial reading difficulties. In the RTI
method, the child will be placed di-

rectly in an educational intervention
program when he or she first experi-
ences academic difficulties. Struggling
learners are provided with interven-
tions at increasing levels of intensity
to accelerate their rate of learning.
The individual student’s progress is
closely monitored to assess both the
learning rate and level of perfor-
mance. Educational decisions about
the intensity and duration of interven-
tions are based on the individual stu-
dent’s response to instruction. Only
the children who do not show signifi-
cant improvement with the first-tier
group intervention program and the
second-tier targeted intense individual
intervention program will undergo a
full diagnostic educational assess-
ment.14,100,101 The majority of these stu-
dents undergoing educational assess-
ment will likely be identified as reading
disabled and qualify for special educa-
tion services. Ideally, this approach
will allow earlier and more effective
identification and treatment than the
traditional method in which the child
must show persistent poor academic
achievement for a few years before re-
ferral, assessment, and remediation. A
“wait-to-fail” situation can occur when
an ability-achievement discrepancy
formula is used to determine if a stu-
dent qualifies for a formal diagnostic
assessment for a learning disabili-
ty.35,43,65,100,101 Thus, the student has suf-
fered the academic and emotional
strains of failure for 2 to 3 years before
potentially effective instruction can
begin.

At all ages, dyslexia is a clinical diagno-
sis.81 A formal evaluation is needed to
discoverwhether a person has a learn-
ing disability. The assessment tech-
niques should be evidence based.102,103

Although many schools still use a dis-
crepancy formula to qualify students
for special education, there is an
emerging consensus among research-
ers and clinicians that the dependence

on a discrepancy between IQ and read-
ing achievement for a diagnosis of dys-
lexia has outlived its usefulness except
in limited circumstances.34,44,104 There
is no single standardized test used to
make the diagnosis of dyslexia. Be-
cause the hallmark of dyslexia is the
presence of a phonologic deficit in the
context of relatively intact overall lan-
guage abilities, the diagnosis of dys-
lexia can be far more specific.34 Indica-
tors of phonologic difficulties can be
detected by a child’s history, by obser-
vation, and/or by specific tests. Fur-
thermore, dyslexia is not diagnosed
with testing in the areas of vision,
sensory-motor skill, or auditory pro-
cessing, and it is not determined solely
by medical screening or psychologi-
cal/IQ testing alone.105

A comprehensive evaluation is neces-
sary to determine the appropriate di-
agnosis for children who present with
reading weaknesses. Comprehensive
evaluation in all areas of the suspect
disability should be conducted. Such
evaluation is multifaceted and gener-
ally involves interviews with the child
and family; questionnaires and rating
scales completed by parents, teach-
ers, and the student; social, develop-
mental, medical, and educational his-
tories; observation of the child in the
classroom; and evaluation of test da-
ta.26 The testing can be conducted by
trained school or outside specialists.
The composition of testing by a school
psychologist varies according to state
and school district. An evaluation by
a developmental/behavioral pediatri-
cian, school psychologist, educational
psychologist, clinical psychologist with
special training in learning assess-
ments, or neuropsychologist consists
of a battery of tests that will provide
information on a child’s overall abili-
ties, particularly learning style,
information-processing abilities, aca-
demic skills, and describing areas of
strength and weakness. The assess-
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ment may include information pro-
vided by parents; health and develop-
mental history; knowledge of any
previous medical conditions; behav-
ioral rating scales completed by par-
ents, teachers, and, if appropriate, the
student; school observations; review
of school records; evaluation of intel-
lect, memory, attention, and concen-
tration; perceptual and sensory skills;
executive skills; language; academic
achievement; motor skills; social-
emotional and behavioral compo-
nents; and adaptive levels. Such an
evaluation traditionally has included
critical underlying language skills that
are closely linked to dyslexia, including
receptive-listening skills; expressive-
language skills; phonologic skills, in-
cluding phonemic awareness and
rapid naming of letters and names; vo-
cabulary; reading accuracy; fluency;
and comprehension. A student’s ability
to read lists of words in isolation, as
well as words in context, should also
be assessed. School assessments are
usually performed to determine if a
child qualifies for special education
programs or therapies. These assess-
ments focus on achievement and the
skills needed for academic success.

If the focus of the studies is on educa-
tional issues as well as on a broader
assessment of brain function, the as-
sessment is called a “neuropsycholog-
ical” evaluation. Neuropsychologists
with a special competency in the area
of pediatrics can perform extensive
evaluations that can lead to a compre-
hensive understanding of the child’s
cognitive and emotional processes
and provide the gold standard for a
learning-disability evaluation. Neuro-
psychologists can diagnose learning
or behavior disorders caused by al-
tered brain function or development.
In addition to test data, the assess-
ment also involves a review of the rel-
evant medical, psychiatric, educa-
tional, speech-language, occupational

therapy, and school-related records
(ie, Section 504 plans and individual-
ized education plans [IEPs]). Parents,
teachers, and treating professionals
are interviewed for their presenting
concerns. Neuropsychologists assess
intellect, memory, attention and con-
centration, perceptual and sensory
skills, executive skills, language, aca-
demic achievement, motor skills,
social-emotional and behavioral com-
ponents, regulatory capacities, adap-
tive levels, and other neuropsycholog-
ical phenomena to illuminate the
neurocognitive underpinnings of spe-
cific learning disabilities as well as
their subtypes. This information is crit-
ical in identifying the specific deficits
relative to the reading weaknesses as
well as other comorbid variables
that are also involved. These variables
can include coexisting attention and
concentration disorders, executive-
functioning weaknesses, and social-
emotional factors (ie, anxiety, depression,
and oppositional features). Such infor-
mation helps to identify whether atten-
tional and/or emotional issues might
be contributing to or resulting from
learning difficulties.19 Because neuro-
psychological evaluation is driven by
an understanding of the brain systems
involved in different academic func-
tions, it can illuminate learning disor-
ders, allow predictions to be made
about future difficulties a childmay en-
counter so that preemptive interven-
tions can be initiated, and bring to light
comorbid conditions that may not yet
have become apparent. The determi-
nation of the underlying causes of the
disorder and comorbid conditions will
clarify the types of interventions from
which the child is most likely to benefit
and will provide a road map on which
evidence-based interventions and ac-
commodations are based across
home and school environments. Refer-
ring professionals and parents are
providedwith a detailed written report
of test findings, the diagnosis, treat-

ment recommendations, accommoda-
tions, and referral suggestions.

After a comprehensive school evalua-
tion, a learning disability will be diag-
nosed formally in some students. Un-
der the IDEA, a “child with a disability”
is one who is eligible for special edu-
cation and related services. Eligibility
for special education is determined by
the IEP team. The evaluation is neces-
sary for developing a proper treat-
ment plan and should also identify the
different instructional methods that
are most beneficial at various stages
of reading development for each
child.55,59,104 To outline the educational
goals and services that the student
needs to be successful, an IEP contract
is developed. The IEP will describe
goals and objectives; outline what ser-
vices will be needed, including specific
remedial interventions, accommoda-
tions, modifications, and which type of
program would be best; and set guide-
lines to measure future educational
progress. After there is agreement by
the school professionals and parents,
the services that the school system
will provide are listed in the IEP. The IEP
contract must be signed by the school
professionals and parents before it
can be implemented. The IEP is re-
viewed on an annual basis and, if nec-
essary, revised for the next school
year. Addendum IEPs can be held if is-
sues in the initial IEP need to be
changed or modified during the school
year. Every 3 years, the child will un-
dergo comprehensive reevaluation. Al-
ternatively, parents may obtain an in-
dependent educational evaluation. If
parents obtain an independent educa-
tional evaluation on their own and it
meets the school’s criteria, those re-
sults and recommendations must be
considered by the IEP team. The IEP
team would still need to determine if
the disability and its severity qualify to
obtain special education and related
services in school. Children with less
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severe disabilities who do not qualify
for school services may still benefit
from remediation and other therapies
outside of school at the parents’
expense.

Many struggling students will not
show severe enough difficulties on
evaluation to receive a diagnosis of a
learning disability and will not be eligi-
ble for special education and related
services. These students still may need
targeted reading assistance to be able
to participate fully in school and may
be a candidate for a Section 504 plan.
The evaluation information may be
used to decide what educational ac-
commodations may be needed in a
regular education program. In that
case, a Section 504 plan will be written
that describes the areas of difficulty
and lists the accommodations that will
be provided in the regular classroom.

The diagnosis and treatment of a child
who has learning disabilities depend
on the ongoing, coordinated collabora-
tion of a multidisciplinary team that
may consist of educators, educational
remediation specialists, special ser-
vices, psychologists, and physicians.
Speech therapists can evaluate and
treat underlying oral language difficul-
ties often associated with dyslexia or
help students learn phonemic aware-
ness. Physical and occupational thera-
pists do not treat dyslexia but do treat
fine motor, gross motor, balance, pro-
prioceptive, and sensory-processing
disorders that may coexist in some
children with learning disabilities.19 A
vision specialist for the visually im-
paired may benefit children with dys-
lexia who have low vision. Physicians,
including general pediatricians, devel-
opmental/behavioral pediatricians,
family physicians, neurologists, oph-
thalmologists, otolaryngologists, men-
tal health professionals, and other ap-
propriate medical specialists may
assist in diagnosing and treating any
associated health problems if they are

present in these patients. Clinical psy-
chologists or other mental health
providers, including developmental/
behavioral and neurodevelopmental
pediatricians, can provide strategies
to help children better copewith social
challenges that may be associated
with learning disabilities. Psychia-
trists, developmental/behavioral pedi-
atricians, neurodevelopmental pedia-
tricians, or general pediatricians with
special expertise may prescribe medi-
cations or conduct therapy to improve
comorbid psychological disorders.

Treatment for dyslexia consists of us-
ing educational tools to enhance the
ability to read. Educational therapists
or educators who have been specially
trained in learning disabilities develop
and implement intervention plans for
children with learning disabilities and
dyslexia. An appropriate treatment
plan will focus on strengthening the
student’s weaknesses while using the
strengths. Because many students
with learning disabilities receive most
of their instruction in general educa-
tion class, teachers need to be trained
on the instructional strategies essen-
tial to success for these students.22

Many children with dyslexia do well in
small group instruction of matched
students, whereas others need one-on-
one help so that they can move for-
ward at their own pace. The instruc-
tion must be intensive enough and
continue long enough to have a posi-
tive effect that will endure.105 If a stu-
dent with dyslexia has an outside aca-
demic therapist, the therapist should
work closely with the child’s class-
room teachers.

The critical elements for effective in-
tervention include individualization,
feedback and guidance, ongoing as-
sessment, and regular ongoing prac-
tice.34 Remediation, educational ac-
commodation, and modification are
used as techniques for overcoming
dyslexia and the educational deficits

that it causes.24,30,33,34,55,60,63,81 The man-
agement of dyslexia demands a life-
span perspective; early on, the focus is
on remediation.34 Remedial interven-
tions should be aimed at the specific
needs of the child and viewed as a dy-
namic process. Because dyslexia is a
language-based disorder, treatment
should be directed at this etiology.‡‡
Reading instruction should be explic-
itly taught, which means that children
are not expected to infer key skills or
knowledge.34 Students who are easily
confused are more likely to be suc-
cessful when teachers demonstrate
and clearly explain what they need to
learn.58 Most children with dyslexia
need help from a teacher, tutor, or
therapist who has been specially
trained in using a multisensory, struc-
tured language approach. It is impor-
tant for these children to be taught by
a sequenced systematic and explicit
method that involves several senses
(hearing, seeing, touching) at the
same time.107 Highly structured daily
intensive individualized instruction by
an educational therapist or skilled
teacher specially trained in explicitly
teaching phonemic awareness and the
application of phonics is the founda-
tion for remedial programs.§§ In addi-
tion, students with dyslexia often need
a great deal of structured practice and
immediate, corrective feedback to de-
velop automatic word-recognition
skills. Remedial programs should in-
clude specific instruction in decoding,
fluency training, vocabulary, and com-
prehension.�� The approach to learn-
ing decoding begins with detailed in-
struction in phonemic awareness and
then progresses to sound-symbol as-
sociation (alphabetic principle), phon-
ics, awareness of rhyme, and word
segmentation. Phonics is the system
of instruction used to teach children

‡‡Refs 1, 14, 24, 25, 30–35, 43, 55, 60, 63–65, 81, and
106.
§§Refs 1, 14, 24, 25, 30–35, 55, 60, and 63–65.
��Refs 1, 14, 32–35, 43, 55, 60, 63–65, and 81.
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the connection between letters and
sounds. Longitudinal data indicate that
systematic phonics instruction results
in more favorable outcomes for read-
ers with disabilities than does a
context-emphasis (whole-language)
approach.¶¶ Later, syllable instruc-
tion, morphology, memorization of
sight words, spelling, syntax, and se-
mantics are taught.55 A child must first
accurately decode a word before it can
be read fluently, but accuracy does not
spontaneously evolve into fluency.
Sight words need to be memorized,
and speeded word-repetition drills
should be performed. Daily fluency
practice involves repeated guided oral
reading of a large amount of text at the
child’s independent reading level.
Practicing reading aloud makes feed-
back possible. Fluency forms the
bridge between decoding and compre-
hension.34 Comprehension is gained
through fluency training, vocabulary
instruction, and active reading com-
prehension.34,35 Techniques that en-
hance active reading comprehension
include prediction, summarization, vi-
sualization, clarification, critical think-
ing, making inferences, and drawing
conclusions.14,24,25,33–35,60,63,65 To further
gain comprehension, these activities
should be combined with other activi-
ties to improve language develop-
ment.24,25,32–34,55,60,63,64 The brain learns
best by practice, and practice is the
key to learning to read.

Schools can implement academic ac-
commodations and modifications to
help students with dyslexia succeed.
Because people with dyslexia have a
persistent problem and continue to
read slowly throughout their life, it of-
ten becomes necessary to adapt the
learning environment.24,25,34,81 Accom-
modations allow access to higher-level
thinking and reasoning strengths. Ex-
amples can include preferential
seating, extra time for assignments

and tests, shortened or modified as-
signments, help taking notes, lecture
notes, computers for writing, a sep-
arate quiet room for taking tests, ex-
tra assistance using computers,
spell checkers, a line guide, or tu-
tors. Reading can be bypassed by us-
ing tape recorders, recorded books,
text-reading computer programs,
lecture tapes, taped tests, or other
testing alternatives.24,25,34,47,81

Many good software programs cur-
rently exist and are affordable. Text-
reading software programs provide
an excellent opportunity for students
with dyslexia to keep up with reading
assignments. They are also helpful
with written examinations and hand-
outs provided by the teacher. A porta-
ble scanner can easily scan written
material in the classroom and at
home and be used with these pro-
grams. The text-reading rate can be
adjusted to assist with comprehen-
sion, and spaces can be created to
write notes in the text. Text-reading
software is also designed to be used
with writing software to allow a stu-
dent’s writing to be read aloud. The
software includes phonetic spelling
assistance and intelligent word-
prediction features that can address
the dysgraphia that often co-occurs
with dyslexia. These programs should
be a key component of an educational
plan, especially for older students.
They provide relief, promote self-
esteem, and are fun to use. Ongoing
appropriate reading remediation
should continue along with these com-
pensatory techniques.

Parental participation in a child’s edu-
cation is of utmost importance but
may bemore difficult if the parents are
functionally illiterate. The home is an
ideal setting for practice and rein-
forcement.34 Children should read
aloud to their parents using fun, easy-
to-read books. Reading aloud will alert
parents if a problem exists. Children

who avoid reading are most in need of
practice. Parents should help with
practice and reinforcement at home
with opportunities to check fluency
and comprehension via interactive
reading experiences. Reading practice
at home should be conducted in a sup-
portive and nurturing environment
with adequate opportunity for the
child to participate in other activities
in which he or she excels. As the child
gets older, parents should help the
child use recommended alternative
learning strategies such as books on
tape or computers.

Parents should provide ongoing feed-
back to remediating specialists and
should be given the opportunity to ask
questions to maximize educational
outcomes. Parents need to serve as
the child’s advocate by speaking with
the child’s teacher, pediatrician, and
other professionals; requesting an ed-
ucational evaluation; and coordinating
remediation and other treatment. By
educating themselves in the areas of
learning disabilities, available ser-
vices, and state education rules and
regulations, parents will increase
their effectiveness as the child’s advo-
cate. Parents should work with educa-
tors to ensure that the school provides
the proper remediation and accommo-
dations and should continue to moni-
tor their child’s progress and advocate
for their child when necessary.

The teaching of children with dyslexia
and learning disabilities is a challenge
for educators and parents; however,
with proper remediations, educational
accommodations, and support, chil-
dren with dyslexia and learning dis-
abilities can overcome obstacles to im-
prove their reading and writing.
Children with extreme deficits in basic
reading skills or those with the double
deficit of phonologic and rapid auto-
matic naming difficulties are much
more difficult to remediate than chil-
dren with mild or moderate deficits.30¶¶Refs 1, 14, 30, 34, 60, 63, 65, 81, and 106.
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The prognosis depends on the severity
of the disability; specific patterns of
strengths and weaknesses of the indi-
vidual child; and the appropriateness,
amount, intensity, and timing of the in-
tervention.34 The instruction must be
intensive enough and continue long
enough to have a positive effect that
will endure.105 Early identification and
treatment are the keys to helping chil-
dren with dyslexia, because children 8
years and younger are more likely to
show improvement.

A potential goal in the treatment of dys-
lexia will be its prevention. Brain mea-
sures, such as studies of longitudinal
event-related potentials, have shown
impressive relations between brain re-
sponses at infancy and later language
and reading success or failure. In the
future, a combination of behavioral
and brainmeasures, perhaps together
with genetic and familial information,
may enhance the certainty with which
dyslexia can be predicted and promote
the possibility of preventive interven-
tion that would allow many more chil-
dren to succeed at learning to read.53

ROLE OF THE PEDIATRICIAN AND
PRIMARY CARE PHYSICIAN

Pediatricians and primary care physi-
cians can serve a number of important
functions for children with dyslexia
and their family members. Develop-
mental screening as early as 30 to 48
months may identify language or
learning concerns. During well-child
visits, physicians should inquire about
the child’s educational progress and
be vigilant in looking for early signs of
evolving learning disabilities. General
pediatricians should not diagnose
learning disabilities but may discuss
the possibility with parents.108 When a
child has suspected learning difficul-
ties, the pediatrician or family physi-
cian should first assess the child for
medical problems that could affect the
child’s ability to learn and refer him or

her for further evaluation if deemed
appropriate.98,108 The physician should
take a complete medical history, in-
cluding determination of maternal
drug or alcohol use, neonatal/birth
problems, genetic syndromes, and
congenital anomalies. Additional med-
ical history should include detection of
medical problems (such as chronic or
persistent otitis media, asthma, thy-
roid problems, or any chronic disease
that may have caused school absenc-
es); neurologic problems (such as sei-
zure disorder, head trauma, history of
central nervous system infection, or
lead poisoning); developmental, be-
havioral, emotional, or psychiatric
problems (anxiety, depression, obses-
sive compulsive disorder, or opposi-
tional defiant disorder); ADHD; or
autism spectrum disorder. Specific
questions on language acquisition and
learning should include history of
speech delay, speech difficulties, or ar-
ticulation problems; difficulties in
learning letters or phonics; lack of
reading readiness; poor instruction;
overall academic achievement; and vi-
sual difficulties. A family history of
speech and language problems, learn-
ing disabilities, or functional illiteracy
should also be noted. A social history
should be taken, and alcohol use, drug
use, cultural differences, or poverty
for the child or the family should be
noted. A complete physical examina-
tion to evaluate the child’s overall med-
ical and neurologic condition and a
psychological, emotional, and behav-
ioral evaluation should be performed.
An assessment of the child’s activity
level, attention span, alertness, coop-
eration, and ability to communicate
should be noted.

Primary sensory impairments should
be ruled out by hearing and vision
screenings. For all children, primary
care physicians should perform hear-
ing and vision screenings according to
national standards so that hearing, oc-

ular, and visual disorders are identi-
fied as early as possible.109 Periodic
eye and vision screenings can identify
most children who have reduced vi-
sual acuity or other visual disorders.
Vision screening with nonletter sym-
bols may be necessary for testing chil-
dren with dyslexia or other learning
disabilities.110

Children who do not pass vision
screening should be referred to an
ophthalmologist who has experience
with the care of children.109,110 In addi-
tion, the recommended routine pediat-
ric vision screenings are unlikely to
disclose near-vision problems such as
convergence insufficiency, accommo-
dative insufficiency, and significant hy-
peropia. Children with suspected
learning disabilities in whom a vision
problem is suspected by the child, par-
ents, physicians, or educators should
be seen by an ophthalmologist who
has experience with the assessment
and treatment of children, because
some of these childrenmay also have a
treatable visual problem that accom-
panies or contributes to their primary
reading or learning dysfunction.110–113

Treatable ocular conditions can in-
clude strabismus, amblyopia, con-
vergence and/or focusing deficien-
cies, and refractive errors. Missing
these problems could cause long-
term consequences from assigning
these patients to incorrect treat-
ment categories.

Pediatricians and primary care physi-
cians play an extremely important
function in acting as a medical home
by helping parents decide whether fur-
ther evaluations are needed and in co-
ordinating care for the child after a di-
agnosis has been made.98,108 A child
should receive medical and psycholog-
ical interventions as appropriate for
diagnosed conditions.108 If the pediatri-
cian believes that the child has not re-
ceived a proper assessment at school,
then the pediatrician should refer the
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child for an outside independent edu-
cational evaluation by an educational
psychologist, clinical psychologist with
special training in learning assess-
ments, neuropsychologist, developmen-
tal/behavioral pediatrician, neurodevel-
opmental pediatrician, or neurologist
with appropriate expertise. Referral to
an educational psychologist for psycho-
educational assessment for the purpose
of identifying special needs should be
considered if the primary issue is the
child’s educational performance or
learning problems. For patients with
complex or long-standing educational
problems that have been difficult to re-
mediate, referral to a neuropsycholo-
gist, developmental/behavioral pediatri-
cian, neurodevelopmental pediatrician,
or neurologist with appropriate exper-
tise should be considered for a more in-
depth evaluation of brain function to
asses overall cognitive, emotional, and
behavioral functioning. A child should be
referred to a neuropsychologist for
problemssuchas learning, attention, be-
havior, socialization, or emotional con-
trol; a disease or developmental prob-
lem that affects the brain; or a brain
injury from an accident or birth trauma.
Pediatricians and primary care physi-
cians should compile and provide a re-
source list of local specialists from
whom the child can obtain proper help
and fromwhom the familymembers can
learn to become advocates for the
child.108 Pediatricians and primary care
physicians should provide information
and support to parents on learning dis-
abilities and their treatment and should
dispel the myths surrounding these dis-
orders.111 When parents inquire about a
new technique or treatment concept,
physicians should be ready to discuss
the treatment and the current knowl-
edge about its efficacy.26 This discussion
should include providing the parents
with information regarding the lack of
proven efficacy of vision therapy and
other “alternative treatments.”111 Par-
ents need to be informed that dyslexia is

a complex disorder and that there are
currently no quick cures. The American
Academy of Pediatrics has information
for families on what parents need to
know about learning disabilities.114

Pediatricians and primary care physi-
cians should be familiar with the IDEA,
Section 504 of the Rehabilitation Act,
and the ADA, because these acts define
the rights of students with dyslexia
and other specific learning disabili-
ties.95–97 The IDEA allows parents to re-
quest a formal educational evaluation
by the school district to determine eli-
gibility for special education.96 Infor-
mation for pediatricians on this legis-
lation and its associated rights and
procedures is available from the
American Academy of Pediatrics.98,108

Physicians can refer parents of chil-
dren with learning disabilities to
their state’s parent training and
information center. These parent-
directed centers provide informa-
tion and technical assistance to par-
ents and professionals about family
and student rights and responsibili-
ties in special education.

Physicians who have a strong role in
assisting school districts should rec-
ommend only evidence-based treat-
ments and accommodations. They
should also discourage school dis-
tricts and parents from pursuing
treatments that are not evidence
based, because they are likely to waste
time and resources.

THE EYES AND VISION

Visual Acuity and Refraction

Books for beginning readers usually
have very large print of approximately
20/200 to 20/100 size. Good visual clar-
ity and resolution are necessary to dis-
cern small print. There is no evidence
that children with moderate myopia,
moderate hyperopia, or moderate
astigmatism have any greater diffi-
culty in learning to read than do other
children. Small amounts of hyperopia

are normal in young children and are
usually of no pathologic significance.
The average refraction of white chil-
dren in the United States is nearly 2.00
diopters (D) of hyperopia in the first 5
years of life and then gradually de-
creases into adolescence.115 (A diopter
is the unit of measurement of the re-
fractive power of lenses equal to the
reciprocal of the focal length mea-
sured in meters.) Nonmyopic signifi-
cant refractive errors are present in
10% of children younger than 12 years.
Children with uncorrected myopia will
have reduced distance visual acuity
and, thus, have difficulties with read-
ing the board at school but no difficulty
with near vision. Despite the condition,
children with myopia have been found
to be average to above-average stu-
dents. Early optometric studies that
have indicated increased hyperopia in
childrenwith reading difficulties are of
limited significance, because the stud-
ies did not have control groups and
were generally unreliable because
they were performed without cyclople-
gia.116 Before diagnosis and treatment,
children with uncorrected high hyper-
opia may be uninterested in books and
near tasks and secondarily experience
difficulty starting to read, but they do
not have an increased likelihood of
true dyslexia.115 There is no correlation
between reading performance and any
specific type of refractive error, includ-
ing hyperopia or a need for glasses.111

Amblyopia causes reduced visual acu-
ity and susceptibility to the crowding
phenomenon, a difficulty with distin-
guishing letters in close proximity to
one another, but only in the amblyopic
eye/visual system. In children with am-
blyopia, fixation is usually performed
with the fellow, nonamblyopic eye/vi-
sual system. In 1 study, microstrabis-
mic amblyopia was associated with
slower reading rates but not with dys-
lexia.117 Nystagmus, bilateral cata-
racts, and retinal or optic nerve prob-
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lems can interfere with visual acuity.
Children with severe visual impair-
ment are able to learn to read with as-
sistance from spectacle correction for
refractive errors and low-vision appli-
ances. In general, ocular disease does
not affect the ability of children to
learn to read. Furthermore, children
who are blind are able to learn to read
using Braille. Vision impairment, in it-
self, has not been shown to be a pre-
dictor of reading disability.58

Saccades and Fixations

The eye movements used in reading
are not similar to a typewriter typing.
Smooth pursuit or tracking eye move-
ments are not used in reading.136 Read-
ing uses saccades that are short-
duration, high-velocity, small jumping
eyemovements. Reading uses both for-
ward (rightward in English) saccades
(85% of saccades) and backward or
regression (leftward in English) sac-
cades (15% of saccades).118,119 Scan-
ning a line of text in English involves a
sequence of rightward and leftward
saccades. The saccade length depends
on the ability to recognize letters, the
difficulty of the text, and the length of
the word before the saccade. Experi-
enced readers use longer saccades of
approximately 2 degrees or 8 letters of
average-sized print text.120 Backward
saccades are used for verification and
comprehension, increase with the dif-
ficulty of the text, and are also used to
jump to the next line. Early readers use
more backward saccades. Visual per-
ception is suppressed during sac-
cades. Visual information is perceived
during foveal fixations, which consti-
tute 90% of our reading time.111,118 Fix-
ations may last 45 to 450 milliseconds
and average 180 milliseconds. The du-
ration of a fixation varies with the dif-
ficulty of the text being read.118 When
fixated, the eye rests on a content word
and takes in a span of approximately 7
to 9 letters to the right of fixation and 3
to 4 letters to the left before it jumps

over to the next fixation point. More let-
ters are processed to the right of fixa-
tion if the eye is scanning from left to
right, as in English, and the opposite
would be true for reading a language
than is scanned from right to left.

Early anecdotal publications in the op-
tometric literature in the 1950s re-
ported a possible oculomotor deficit
that disrupted the normal saccadic
reading pattern. In contrast, many
studies subsequently have demon-
strated that ocular coordination and
motility are normal in children with
dyslexia.121–129 No difference was found
between adults with dyslexia and con-
trols on measures of saccadic accu-
racy and saccadic latency.130 Readers
with dyslexia have shown saccadic eye
movements and fixations similar to
those of the beginning reader and have
shown normal saccadic eye move-
ments when content is corrected for
ability.111,122 Improving reading has
been shown to change saccadic pat-
terns, but there is no evidence to sug-
gest that saccadic training results in
better reading. Readers with dyslexia
have shown normal sequential sac-
cadic tracking in tasks other than
reading and oculomotor function-
ing.125 Simulated saccadic “abnormali-
ties” can be created by giving normal
readers overly complex material or
material in a new language.122 Results
of 3 studies by Rayner et al131–133 were
consistent with visual/linguistic-
control models of eye-movement con-
trol and inconsistent with visual/
oculomotor-control models. The
saccadic patterns seen in readerswith
dyslexia appear not as a cause but as a
result of their reading disability.## De-
coding and comprehension difficul-
ties, rather than a primary abnormal-
ity of the oculomotor control systems,
are responsible for slow reading, in-
creased duration of fixations, and in-
creased backward saccades.136 Chil-

dren with dyslexia often lose their
place while reading because they
struggle to decode a letter or word
combination and/or lack attention or
comprehension, not because of a
“tracking abnormality.” Children with
saccadic disorders, Duane syndrome,
Moebius syndrome, and abnormal eye
movements such as those with con-
genital motor nystagmus have shown
the ability to learn to read fluently.137

Dyslexia is no more frequent in
these children with significant eye-
movement disorders than in the gen-
eral population.137 Problems such as
nystagmus interfere with foveal fixa-
tion time, yet affected children have
not shown an increased likelihood of
dyslexia. Thus, dyslexia is not the re-
sult of oculomotor deficits but, rather,
the result of more central processing
problems.125

Accommodation

Accommodation is the ability to focus
accurately at near and is necessary for
reading at near. Accommodative am-
plitudes are maximal in childhood and
decrease naturally with age. The aver-
age amplitude of accommodation in
children younger than 10 years is 14 D,
which corresponds with a near point
of accommodation of 2 to 3 in. Fifty per-
cent, or 7 D, is available for sustained
near activity; thus, young children can
read comfortably at 6 in for a pro-
longed time. In the pediatric popula-
tion, the incidence of accommodative
insufficiency is low.138,139 If it is present,
symptoms can include discomfort or
blurry or moving vision. Findings of ac-
commodative insufficiency may in-
clude decreased visual acuity at near,
a remote monocular near point, ac-
commodative lag, and either esopho-
ria or exophoria. Decreased accommo-
dation has been associated with
uncorrected high hyperopia, nonspe-
cific viral illness, local ocular trauma,
many medications, and functional
problems.138 There is no proof that##Refs 14, 111, 112, 116, 118–128, and 134–136.
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there is a difference in accommodative
ability between normal and abnormal
readers.111 Difficulties in accommoda-
tion do not interfere with decoding but
can interfere with the child’s ability to
concentrate on print for a prolonged
period of time.29

The vergence system works to main-
tain fusion so that the eyes remain
aligned on a visual target. Conver-
gence is the inward turning of the eyes
and is used for near reading. Various
authors define convergence insuffi-
ciency differently. The diagnosis of
convergence insufficiency is based on
a remote near point of convergence or
difficulty in sustaining convergence
combined with asthenopic symptoms
(sensations of visual or ocular discom-
fort) at near. The presence of 500 sec-
onds of arc of stereopsis is required.
These findings should be accompanied
by a low convergence fusional ampli-
tude, and/or a large exophoria or in-
termittent exotropia at near with a
smaller exophoria, orthophoria, or
esophoria at the distance. These latter
findings alone do not constitute the di-
agnoses of convergence insufficiency,
because they may be present with
good convergence.140,141 Of these find-
ings, themost important are the ability
to obtain and maintain convergence.
The diagnosis of convergence insuffi-
ciency is relevant only if there are mul-
tiple findings accompanied by signifi-
cant symptoms. Lack of sleep, illness,
and anxiety are known to aggravate
the problem. Older children, teenag-
ers, and adults may become symptom-
atic because of large amounts of de-
manding near work and reading while
fatigued. Patients typically present as
teenagers or young adults with gradu-
ally increasing complaints of discom-
fort, eyestrain, headache, blurred vi-
sion, or diplopia during extended
periods of studying.

The prevalence of convergence insuf-
ficiency has been reported to be in ap-

proximately 3% to 5% of the popula-
tion. However, because of the
differences in diagnostic criteria,
some studies report the prevalence as
being as low as 0.3% to 0.8%,142,143

whereas a retrospective study of 8- to
12-year-olds in which findings alone
were used classified 51% of the chil-
dren with possible convergence insuf-
ficiency.144 This classification system is
obviously not valid, because it leads to
classifying many normal children as
abnormal. The disorder is much less
common in children younger than 10
years. The incidence of ADHD was re-
ported in 1 study to be increased in
children with convergence insufficien-
cy,145 but additional analysis has re-
vealed that the reported incidencewas
actually average when compared with
large studies in which the prevalence
of ADHD was evaluated.17,18 Conver-
gence amplitudes have not been corre-
latedwith reading comprehension.146 A
study of 735 children found no signifi-
cant difference in school achievement
for children who showed convergence
insufficiency and those who did not.147

Convergence insufficiency can inter-
fere with a child’s ability to concen-
trate on print for a prolonged period
of time but does not interfere with
decoding.29

Binocular Vision

True orthophoria—perfectly straight
eyes—occurs rarely; most people
demonstrate a small asymptomatic
phoria, a latent deviation usually eso-
phoria or exophoria, that should be
considered a normal variant. A study
of more than 3000 unselected students
revealed a near phoria in most chil-
dren. Several studies have investi-
gated the connection between reading
ability and the binocular and accom-
modative status of unselected chil-
dren. No causal relationshipwas found
between normal variants and reading/
writing difficulties.113 Manifest strabis-
mus, known as tropias (eg, esotropia

and exotropia), also has not been asso-
ciated with dyslexia.116,148

Visual Processing

Processing of visual input is a higher
cortical function.14,15,111 Decoding and
interpretation of retinal images occur
in the brain after visual signals are
transmitted from the eyes. Although vi-
sion is necessary for reading, it is the
brain that must perform the complex
function of interpreting the incoming
visual images. Historically, many theo-
ries have implicated the visual system
in the causation of dyslexia. The de-
mise of these theories began in the
1980s with a series of related studies
that systematically evaluated deficits
in visual processes such as visualiza-
tion, visual sequencing, and visual
memory as basic causes of reading dif-
ficulties.14,15 Visual theories of reading
disability have become less and less
popular, because only a few children
who are poor readers actually suffer
from perceptual malfunctions. Robin-
son and Schwartz149 found no correla-
tion between visual-perceptual abili-
ties and reading ability. Larsen et al150

found no differences in visual percep-
tion between normal and learning-
disabled children. Larsen and Ham-
mill151 found no predictive relationship
between standardized tests of visual
perception and reading ability in their
review of 60 studies. Morrison et al152

found no perceptual deficits in chil-
dren with reading disabilities. In short,
visual skills do not reliably distinguish
children who differ in reading abili-
ty.*** In their review in 2004, Vellutino
et al14 found no statistically significant
differences in the studies between
poor and normal readers onmeasures
evaluating visual recognition and vi-
sual recall of letters and words. Visual
deficits of the types from the early lit-
erature were found to be no more
prevalent in poor readers than they

***Refs 2, 9–12, 14, 15, 116, 119–128, 134, 135, 137,
and 149–151.
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were in normal readers. In many stud-
ies that compared poor and normal
readers, few significant differences
were found on measures of visual pro-
cessing ability when the influence of
verbal coding was controlled.14 Diffi-
culties in maintaining proper direc-
tionality have been demonstrated to be
a symptom, not a cause, of reading
disorders.14,15,111,122 Word reversals
and skipping words and lines were
attributable to linguistic deficiencies
and not visual or perceptual
disorders.14,15,59

In summary, vision problems can in-
terfere with the process of reading;
however, vision problems are not the
cause of dyslexia. Significant refrac-
tive errors canmake reading more dif-
ficult. Convergence insufficiency and
poor accommodation, both of which
are uncommon in children, can inter-
fere with the physical act of reading
but not with decoding and word recog-
nition.29 Thus, treatment of these disor-
ders can make reading more comfort-
able and may allow reading for longer
periods of time but does not directly
improve decoding or comprehen-
sion.29 If reading impairment is attrib-
utable solely to a visual problem, im-
provement in school performance
should be observed once the problem
is corrected.153 Other than the need for
long-term optical correction, these
problems generally do not require ex-
tended treatment programs.

Many children with reading disabili-
ties enjoy playing video games, includ-
ing handheld games, for prolonged pe-
riods. Playing video games requires
concentration, visual perception, vi-
sual processing, eye movements, and
eye-hand coordination. Convergence
and accommodation are also required
for handheld games. Thus, if visual def-
icits were a major cause of reading
disabilities, these children would re-
ject this vision-intensive play activity.

ROLE OF THE OPHTHALMOLOGIST

Because routine pediatric vision
screening is not designed to detect
problems with near vision, children
with suspected or diagnosed learning
disabilities should undergo a compre-
hensive pediatric medical eye exami-
nation by an ophthalmologist who has
experience with the assessment and
treatment of children, because some
children may also have a treatable vi-
sual problem along with their primary
reading or learning dysfunction.110–113,154

The medical history should include de-
tection of any medical condition that
could interfere with the child’s ability
to learn or a chronic medical illness
that could cause school absences or
difficulties concentrating or learning.
The ocular history should include any
eye or vision complaints that may
make it difficult for the child to concen-
trate on reading for extended periods
of time. It is important for the ophthal-
mologist to recognize that healthy chil-
dren often have visual complaints
from normal visual phenomena such
as physiologic diplopia and relaxation
of accommodation.112,155 Also, most
children (82%) who complain of eye-
strain and headaches have a normal
eye examination, whereas children
with refractive error (78%), amblyopia
(68%), or strabismus (58%) are free of
eyestrain, which makes these com-
plaints a poor marker of eye condi-
tions in young children.156

The ophthalmologist should perform a
complete dilated eye examination, in-
cluding cycloplegic refraction. Cyclo-
plegia with either 1% or 2% cyclopen-
tolate is necessary for accurate
refraction in young children. The
strength should be based on the
child’s weight, iris coloration, and dila-
tion history. In eyes with heavily pig-
mented irides, adjunctive agents such
as tropicamide and/or phenylephrine
hydrochloride may be necessary to
achievemaximal cycloplegia and pupil-

lary dilation. Vision testing with nonlet-
ter symbols may be necessary and
may be especially important for test-
ing children with dyslexia or other
learning disabilities. The eye examina-
tion should place special importance
on the detection of undiagnosed vision
impairment by assessing visual acu-
ity at the distance and near, signifi-
cant refractive errors, amblyopia, or
strabismus.

Strabismus, amblyopia, and refractive
errors may require glasses, eye patch-
ing, eye drops, convergence training,
prisms, or eye muscle surgery in ac-
cordance with standard principles of
treatment.110,157,158 In school-aged chil-
dren without strabismus or amblyo-
pia, correction of myopia should be
considered approximately at �0.75 D
or greater, astigmatism at 1.00 D to
1.50 D or greater, hyperopia at�4.00 D
to �4.50 D or greater, anisometropic
myopia at 2.00 D or greater, anisome-
tropic hyperopia at 1.50 D or greater,
and anisometropic astigmatism at
1.50 D to 2.00 D or greater.110,159 Myopia
and astigmatism are fully corrected,
whereas high hyperopia is often un-
dercorrected by up to 50%but nomore
than 3.00 D, depending on the clinical
situation.110 These guidelines should
be adjusted on the basis of the pa-
tient’s visual needs and symptoms,
such as asthenopia and reduced visual
acuity or lack of symptoms. Children
with developmental delay or Down syn-
drome often hypoaccommodate and
may benefit from spectacle correction
at lower thresholds.159

A careful external ocular examination
should be performed to determine if
the child has problems such as dry
eyes, blepharitis, or ocular allergies
that could cause eye irritation that can
secondarily interfere with his or her
ability to concentrate and learn. Fi-
nally, a dilated retinal evaluation
should be performed. Retinal or optic
nerve problems can lead to strabis-
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mus, amblyopia, reduced visual acuity,
and, rarely, photophobia.

Emphasis should be placed on the eval-
uation of ocular alignment, binocular
function, stereopsis, accommodation,
and convergence. Ocular alignment is
assessed by using the corneal light
reflection, the binocular red-reflex
(Bruckner) test, cover/uncover, and
alternate-cover tests in primary gaze
with accommodative targets at dis-
tance and near when feasible; cover
testing is most important. If an ocular
misalignment is detected, multiple
measurements of the ocular deviation
using prisms in 1 ormore fields of gaze
at distance and/or at near is neces-
sary. Ocular versions and ductions
should be evaluated. Stereoacuity can
be evaluated with the random dot E,
Lang, or stereo fly test, whereas fusion
can be tested with the Worth 4-dot test
or Bagolini lenses. These tests can be
performed at both near and distance
when necessary.

Near visual acuity should be assessed
in the evaluation of accommodation.
The monocular near point of accom-
modation can be measured by conven-
tional push-up technique using a ruler,
Clark stick, or Costenbader accommo-
dometer.160 Before cycloplegia, dy-
namic retinoscopy can provide a rapid
assessment of accommodative func-
tion and may be helpful in evaluating a
child with high hyperopia, accommo-
dative lag, or possible accommodative
insufficiency. The accommodative fa-
cility can be assessed by alternately
applying �2.00 and �2.00 lenses
while the child reads monocularly.
Symptomatic accommodative infacility
may cause difficulty in shifting from
far to near and near to far. The accom-
modative amplitude can be assessed
by using increasing minus lenses
while the child reads monocularly.
Symptomatic accommodative insuffi-
ciency can cause blurry vision and dis-
comfort, which can contribute to diffi-

culties in concentrating on print for
prolonged periods of time. Symptom-
atic accommodative insufficiency with
a near point of accommodation well
outside established norms can be
treated with reading glasses or bifo-
cals; it must be emphasized, however,
that this condition is rare; hence, bifo-
cals are rarely needed by children.
Treatment of accommodation difficul-
ties can make reading more comfort-
able but does not improve decoding or
comprehension.29

The near point of convergence should
be tested by using an accommodative
target and measured with a ruler.
Distance- and near-convergence am-
plitudes can be measured by using a
base-out horizontal prism bar or ro-
tary prism while the child is reading.
Symptomatic convergence insuffi-
ciency can cause discomfort, eye-
strain, blurry vision, diplopia, and
headache, which can contribute to lim-
ited fluency by interfering with the
child’s ability to concentrate on print
for a prolonged period of time. Symp-
tomatic convergence insufficiency is a
treatable condition. To improve read-
ing comfort, it can be treated with
near-point exercises, prism convergence
exercises, or computer-based conver-
gence exercises. Home computer-
based convergence exercises are a
newer method of treatment, and many
children enjoy using the computer pro-
gram. Over the years, orthoptic ther-
apy has been adapted into simple vi-
sual tasks that can be taught in the
office and conducted by the patient at
home. Near-point convergence exer-
cises generally consists of push-up ex-
ercises using an accommodative tar-
get of letters, numbers, or pictures;
push-up exercises with additional
base-out prisms; jump-to-near-
convergence exercises; stereogram
convergence exercises; recession
from a target; and maintaining conver-
gence for 30 to 40 seconds.140,161,162 Gen-

erally, children are reevaluated in the
office on a monthly basis.140,161 Inten-
sive in-office vision therapy is effective
but not required.161,163–165 Alternatively,
for other patients, reading glasses
with base-in prism or occlusion during
reading can be used to treat the symp-
toms of diplopia but not the underlying
convergence insufficiency.140 The treat-
ment of convergence insufficiency can
help reading become more comfort-
able and may allow reading for longer
periods of time, but this approach
does not directly improve decoding or
comprehension.29

In summary, the ophthalmologist
should identify and treat any signifi-
cant visual defect according to stan-
dard principles of treatment.110,153,158,166

If no ocular or visual disorder is found,
the child needs no further vision treat-
ment. The ophthalmologist should not
diagnose learning disabilities but
should provide information on learn-
ing disabilities and reinforce the need
for additional medical, psychological,
educational, or other appropriate eval-
uation or services.153,167 The ophthal-
mologist, when necessary, should
compile and provide a resource list of
local specialists to assist in obtaining
proper help for the child.167 In addition,
the ophthalmologist should dispel
myths surrounding these disorders
and discuss the lack of proven efficacy
of vision therapy and other alternative
treatments with the parents. The
American Academy of Ophthalmology
and American Academy of Pediatrics
have patient-education brochures for
families on learning disabilities.114,168

SCIENTIFIC RESEARCH AND
DISSEMINATION TO THE PUBLIC

Science advances by a process of mod-
ification. A continuous process of re-
search and testing needs to take place
to show that a treatment has demon-
strable effect and benefits and to com-
pare effectiveness between treat-
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ments. Over the last 50 years, progress
in medicine has been based on con-
trolled studies. Evidence-based medi-
cine (EBM) categorizes different types
of clinical evidence and ranks them ac-
cording to the strength of their free-
dom from various biases. The “evi-
dence pyramid” ranks testimonials,
anecdotes, case reports, and case
studies as poor sources of scientific
information. Alternative medicine
makes most of its claims by unsub-
stantiated testimonials.

EBM is the use of the most reliable cur-
rent evidence to make treatment deci-
sions. The practice of EBM integrates
individual clinical expertise with the
best available external clinical evi-
dence from systematic research.169

EBM is open to new evidence and re-
vised conclusions. To use EBM, the phy-
sician should investigate the medical
literature efficiently, read the method-
ology section to evaluate the quality of
the evidence to determine the validity
of the study, and, lastly, evaluate the
results. The issue of validity speaks to
the “truthfulness” of the information.
Properly performed scientific studies
offer the possibility of validity. Critical
appraisal is a systematic process used
to identify the strengths and weak-
nesses of a research article to assess
the usefulness and validity of its find-
ings. If the study is not valid, the data
are not useful.170 The physician must
not take the conclusion seriously until
the appropriateness of the study de-
sign, methodology, and statistical
analysis have been critically evaluated.
Thus, a physician cannot read the
study abstract alone and be confident
of the conclusion. Serious scientific,
methodologic, and statistical flaws
noted in some study reports that in-
validated their conclusions are dis-
cussed in “Controversial Theories
and Therapies.”

Many types of statistical bias or other
problems can be present in published

scientific study reports. A positive as-
certainment bias leads us to remem-
ber only positive results and positive
studies. Positive studies are more
likely to be published than are negative
studies because of publication bias.
Nonrandom sampling leads to difficul-
ties generalizing the data. Selection
bias includes self-selection, subject
prescreening, and attrition. Manipula-
tion of the data by rejection of “bad
data” or “outliers” leads to biased
data. Preliminary positive results in
smaller studies often are not repeat-
able in larger randomized, placebo-
controlled, double-blinded studies. A
study with more preliminary support-
ing evidence is more plausible than
one with weak or no previous support-
ing evidence. False-positive results are
more likely in clinical trials that exam-
ine highly improbable hypotheses
compared with hypotheses with a
stronger basis in science.171,172

The Hawthorne effect may occur and
bias the research when the experi-
mental subjects change their behavior
as a result of being observed, not in
response to any particular experimen-
tal manipulation. The multiplicity prob-
lem may occur when the more often a
hypothesis is tested, the more likely a
positive result will be obtained. Simi-
larly, when a lot of data are collected
without a specific hypothesis in ad-
vance, some pattern will likely be
found. An advanced hypothesis and ap-
propriate statistical methodologies to
control the probability of false-positive
findings are essential for demonstrat-
ing credible scientific findings.

In poor research, the results or the
conclusions may be skewed or biased
to seem to be consistent with hypothe-
ses proposed. Confirmation bias oc-
curs when experiments are designed
to seek confirmatory evidence instead
of trying to disprove the hypothesis.
Conclusions may be misleading or ar-
tificially inflated when data-derived,

posthoc subgroup analysis is per-
formed; new statistically significant
outcomes are introduced for publica-
tion; nonsignificant primary outcomes
are omitted from reports; or statisti-
cally significant secondary outcomes
are upgraded to primary end points.173

Poorly conducted research may pro-
duce false-positive or false-negative
results. Studies that do not control
for the placebo effect may produce
false-positive results. Studies with
controls and “no-treatment groups”
are necessary to evaluate the size of
the placebo effect. The placebo effect
may be a large portion of the positive
responders.

The public is largely uninformed about
the hallmarks of good research. The
finding of an association is not a find-
ing of cause and effect. There should
be documented objectivity associated
with research, and, when possible,
there should be replication. Good re-
search is rigorous and objective and
requires peer review. Research find-
ings should be tested and scrutinized
from many angles by multiple, unre-
lated researchers. Ideally, a study of
efficacy compares a treatment with a
placebo or another treatment by using
a double-masked controlled trial and
well-defined protocol. Reports should
describe enrollment procedures, eligi-
bility criteria, clinical characteristics
of the patients, methods for diagnosis,
randomization method, definition of
treatment, control conditions, and
length of treatment. Standardized out-
comes and appropriate statistical
analyses should be used. Age-matched
control groups are important in
learning-disability studies.112 Good
baseline similarities of the population
and themedical condition is necessary
to compare like with like. All associ-
ated conditions or treatments should
be controlled. The comparison groups
must be the same except for the factor
that is being studied. Large-scale stud-
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ies provide more reliable conclusions
by reducing the margin of error. The
strongest evidence for therapeutic
interventions is provided by carefully
designed large-scale, randomized,
double-blinded, placebo-controlled tri-
als that involve good baseline similari-
ties of patient population and medical
condition with an adequate follow-up
time and low study participant attri-
tion rate.170

From a scientific perspective, “healthy
skepticism” should be adopted by the
research community174 and the public.
Scientists hesitate to accept research
results unless they can demonstrate a
statistical probability of more than
95% that the observations are not at-
tributable to chance. The research
community is willing to embrace a the-
ory only when there is substantial
convergent evidence from multiple
sources. It often takes years to convince
the research community that a theory
hasmerit, but it frequently takes no time
at all to convince the public.

The media now play a major role in
providing information or misinforma-
tion on new scientific developments to
the public. They may report claims by a
tiny minority and place them on equal
footing with the majority opinion or re-
port claims before any research. Some
scientists report their claims directly
to the media, which circumvents the
normal process of scientific review
and debate. Public health messages
are inadequate or distorted when jour-
nalists ignore complexities or fail to
provide context.175 The result is that a
large share of the science seen by the
public is flawed because of minimal or
distorted scientific facts. This public
information can influence the behavior
of clinicians and patients. Media hype
of the overstated findings of poorly de-
signed research may change behavior
and harm public welfare.176

In 1984, Levine128 stated that pediatri-
cians (and ophthalmologists) must

serve as scientific consumer advo-
cates and help parents, teachers, and
the community at large to evaluate
claims and insist on hard evidence re-
garding diagnostic and therapeutic
modalities. Although it is prudent to be
skeptical, especially with regard to
prematurely disseminated therapies,
it is important to also remain open-
minded. Aggressive marketing, dra-
matic presentations, loosely reviewed
journal articles, and fervent anecdotal
reports of cure may convince school
personnel and parents that visual
training is the answer. Levine warned
that in such cases, the pediatrician
may be bypassed and considerable
family and community resources may
be diverted toward unsubstantiated
interventions.

Helveston177 stated that it has become
traditional in medicine for new and un-
proven treatments to be evaluated un-
der a protocol by qualified investiga-
tors on patients who give informed
consent after the risks and benefits
have been explained. The work is often
performed at no charge, and results
are reported for peer review. Only
when the aforementioned criteria are
met and it is shown that treatment is
effective is treatment customarily of-
fered on an unrestricted basis. Accord-
ing to Helveston, the use of tinted
lenses or filters and vision therapy for
learning disabilities does not follow
these standards.

Silver178,179 has written many articles
on controversial therapies including
vision therapy. He stated that a treat-
ment approach can be considered sus-
pect if the approach is proposed to the
public before any research results are
available or preliminary research has
not been replicated; the proposed ap-
proach goes beyond what research
data support; the approach is used in
an isolated way when amultimodal as-
sessment and treatment approach is
needed; the treatment approach is

being commercially promoted be-
fore the research shows any support
for the proposed treatment; or there
is clear research evidence showing
that the approach does not work,
yet the approach is still advertised
commercially.

Kennedy et al180 stated that unvali-
dated treatments often claim to be ef-
fective against a range of disorders
with different symptoms and etiolo-
gies. Worrall181 recommended that the
public be suspicious of any therapy
that claims to treat a large number of
illnesses. He stated that the chronic
nature of learning disabilities offers
the ideal environment for fraud and
quackery. He noted that parents often
abandon common sense in their quest
to help their struggling children and
become easy prey for therapists who
promise a cure.181,182 Thus, the public
must learn to carefully evaluate the in-
formation received in the face of ag-
gressive promotion.

CONTROVERSIAL THEORIES AND
THERAPIES

Magnocellular Deficit Theory

There is continuing interest in low-
level impairments of the visual system
as an etiologic factor in dyslexia. The
visual system is composed of 2 parallel
systems: the magnocellular (large-
celled) (transient) system and the par-
vocellular (small-celled) (sustained)
system.183 The magnocellular system
responds to high temporal frequency
and object movement, and the parvo-
cellular system is sensitive to low-
frequency and fine spatial details.183

The magnocellular component of the
visual system is important for timing
visual events and controlling eye
movements when reading.183,184 It is
postulated that the magnocellular sys-
tem suppresses the parvocellular sys-
tem at the time of each saccade. This
suppression terminates the activity in
the parvocellular system to prevent ac-
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tivity elicited during a fixation from lin-
gering into that from the next fixation.
The magnocellular deficit theory of
dyslexia proposes that without this
suppression, the parvocellular activity
from different fixations would be con-
fused, which would result in a failure
to keep separate neural activity elic-
ited during different fixations. Specific
reading disability in a small subset of
patients with dyslexia has been attrib-
uted to a deficit in the magnocellular
visual system.183–187

In 1983, Breitmeyer183 proposed that
reading disability is an expression of
the disruptive effects of a temporal
processing deficit in the magnocellu-
lar system. Stein and Walsh184,187 sug-
gested that this deficit in the inhibitory
function of the magnocellular system
produces a visual trace of abnormal
longevity that creates masking effects
along with visual acuity problems
when reading connected text. This vi-
sual trace could be responsible for
complaints of visual distortion and
moving print in some people with dys-
lexia. Selective disruption of the mag-
nocellular pathway via the posterior
parietal cortex in certain people with
dyslexia could lead to deficiencies in
visual processing, visuospatial atten-
tion, and abnormal binocular control.
Reading errors have been attributed to
instabilities in binocular vision that re-
sult from destabilization of binocular
eye position. However, eye-movement
recordings have shown that poor read-
ers and age-matched normal readers
have comparable stabilities in binocu-
lar fixation. In another article, Stein
and Walsh187 concluded that people
with dyslexiamay be unable to process
fast incoming sensory information ad-
equately in the phonological, visual,
and motor systems.

In 1991, Livingstone et al186 found that
disabled readers had abnormally long
visual evoked-potential latencies in
conditions of low contrast or with

rapid changes of the stimulus. It was
concluded that the temporal deficits
were attributable to a defective mag-
nocellular visual pathway, because
this pathway preferentially responds
at higher temporal rates and lower
contrasts. This finding was not repro-
duced in a larger study by Victor et
al,188 who concluded that it was un-
likely that a simple loss of magnocellu-
lar function readily manifest in the vi-
sual evoked potential is causally and
specifically related to dyslexia. Also in
opposition to Livingstone et al, May et
al189 found that the latency periods
were shortened under low spatial fre-
quency conditions. In 1993, Lehmkuhle
et al185 noted the lack of change in the
latency of the visual evoked potential
in reading-disabled children com-
paredwith the increased latency noted
in children without a reading disability
by using low spatial frequency target
and high-frequency flicker fields. Their
conclusion was that it is possible that
a defect in the magnocellular pathway
creates a timing disorder that pre-
cludes rapid and smooth integration of
detailed visual information necessary
for efficient reading. A letter to the ed-
itor from Victor190 interpreted the find-
ings of Lehmkuhle et al as showing
that the equalization of the responses
of normal readers and reading-
disabled subjects with the addition of
the flickering background reflects not
only an increase in response latency in
subjects with no reading disability but
also a statistically insignificant short-
ening of response latency in reading-
disabled subjects. Victor further
stated that this finding defies a simple
interpretation in terms of a loss of the
magnocellular input.

Most of the evidence supporting the
magnocellular theory comes from
contrast-sensitivity and functional MRI
studies on visual movement process-
ing.183–187 The studies supporting this
theory are outnumbered by studies

that have found no loss of contrast-
sensitivity and other studies that have
found contrast-sensitivity reductions
or other findings inconsistent with a
magnocellular deficit.188–201 Thus, the
evidence in support of the magnocellu-
lar theory is equivocal at best. Amitay
et al191 found that although some (6 of
30) subject with dyslexia showed im-
paired magnocellular function, they
consistently showed impaired perfor-
mance in auditory and nonmagnocel-
lular visual tasks. Amitay et al hypoth-
esized that the magnocellular pathway
deficit is part of a more generalized
deficit in fast temporal processing of
visual, auditory, and perceptual in-
formation. Hutzler et al129 suggested
that pathologic abnormality in the
magnocellular system may coexist
with dyslexia but that it is not causal.
Skoyles and Skottun202 calculated
that more people without dyslexia
have magnocellular deficits than
those with dyslexia, which chal-
lenges the view that dyslexia is the
result of a magnocellular deficit.
Many researchers have concluded
that magnocellular system deficits
and associated visual trace persistence
are not significant causes of specific read-
ing disability.14,188–190,192–203

Some study results involving tinted
lenses, tinted filters, or occlusion
seem to support the magnocellular
theory,183–187,204 and others refute
it.188–201,205 Iovino et al204 evaluated 60
children with reading disability and co-
morbid conditions involving mathematics
and ADHD in 1998. Reading accuracy,
word-decoding rate, and reading com-
prehension were assessed by using
red, blue, and no overlay. Colored over-
lays did not differentially affect the
reading performance of subjects with
and without reading disabilities. How-
ever, blue transparencies significantly
improved reading comprehension in
all groups but reduced the reading
rate. The authors noted that these find-
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ings indicated that the magnocellular
deficit theory may need to be reexam-
ined. This result is important, because
Breitmeyer, an author of the Iovino et
al report, was also one of the authors
who originally proposed themagnocel-
lular deficit theory of dyslexia. Their al-
ternative hypothesis involved the fa-
cilitation of attention. At the present
time, there is insufficient evidence to
base any treatment on this possible
deficit.203

Colored Lenses and Overlays

At a national meeting in 1983, Irlen206

proposed treatment with tinted lenses
for a specific group of adults with
reading problems, which she origi-
nally called the “scotopic sensitivity
syndrome” (SSS) (now also called the
Irlen syndrome or the Meares-Irlen
syndrome). Before any supporting re-
search, SSS was featured twice on the
television program 60 Minutes. On the
program, it was stated that specially
prescribed tinted lenses may be an ef-
fective method for the treatment of a
variety of reading disorders, including
dyslexia.177 This national exposure led
to great interest in the treatment. The
initial claims of Irlen were based on
observations, students’ anecdotal ac-
counts, and no formal experimenta-
tion. Supporters of the Irlen syndrome
contend that the syndrome affects, to
some degree, 12% to 15% of the gen-
eral population and 45% of those with
learning problems. People with this
syndrome are thought to suffer from
perceptual dysfunctions that cause vi-
sual distortion, light sensitivity, visual
stress, and visual fragmentation from
sensitivities to particular wavelengths
of light not attributable to ocular con-
ditions. This syndrome is postulated to
interfere with overall attention, perfor-
mance, fluency, and comprehension
and create symptoms similar to learn-
ing disabilities. Proposed reading
problems can include slow reading
rate, poor comprehension, misreading

words, skipping words and lines, read-
ing in dim light, shortened reading
times, and avoidance of reading. Writ-
ing problems can include slanted writ-
ing, unequal spacing, misaligning
numbers, and errors while copying.
General symptoms can include head-
aches, nausea, fatigue, burning eyes,
and tearing. The Irlen International
Newsletter207 has reported that the
Irlen syndrome should often be ex-
pected within the following clinical
composites: bipolar spectrum disor-
der, sensory integration disorder,
ADHD, anxiety disorders, school pho-
bia, cranial cerebral trauma, visual
dyslexia, tic disorders, reactive attach-
ment disorders, migraines, mood dis-
order spectrum, recurrent automobile
accidents, excessive daytime fatigue,
and irritable bowel syndrome.

The Irlen method uses colored lenses
and filters to reduce the offending wave-
lengths and correct these perceptual
dysfunctions but does not treat children
or adults with language deficiencies,
dyslexia, specific learning disabilities, or
attention deficit (Helen Irlen, MA., LMFT,
personal communication, July 17, 2007).
In addition to helping people read better,
tinted lenses have been credited by mul-
tiple Irlen International newsletters with
helping those who suffer from light sen-
sitivity, discomfort, and distortions asso-
ciated with a wide variety of different
problems, including head injuries, con-
cussions, whiplash, perceptual prob-
lems, neurologic impairment, memory
loss, language deficits, headaches (in-
cludingmigraine), autoimmune disease,
fibromyalgia, macular degeneration,
cataracts, retinitis pigmentosa, compli-
cations from laser-assisted in situ kera-
tomileusis (LASIK) and radial keratot-
omy, depression, seasonal depression,
chronic anxiety, schizophrenia, multiple
sclerosis, Asperger syndrome, and
others.207

A multitude of different models have
been used to explain the apparent “vi-

sual stress” and perceptual distor-
tions that seem to occur in people with
SSS. Currently, the magnocellular dys-
function theory and cortical excitabil-
ity are being considered. Although the
basis of SSS is unknown and the syn-
drome may not exist, interest in col-
ored filters or overlays as a treatment
for dyslexia persists and promotion
continues.

Although Irlen and proponents of her
method routinely refer to SSS as
though it were an accepted medical
syndrome, many experts question its
validity.177,208,209 It is interesting that the
January 2006 Irlen International News-
letter stated that 1 reason that the
problem of SSS escapes ophthalmolo-
gists is that ophthalmologists typically
test under dim-light conditions.207 In
1990, Helveston177 stated that there is
no evidence that SSS exists and also
that there is no basis to use the word
“scotopic,” because the photopic sys-
tem is used for reading. He also noted
that reports of successful treatment of
reading disorders using tinted lenses
are based on anecdotal information
and testimonials.177 For many, the
problem goes far beyond that of se-
mantics. Hoyt209 and others have main-
tained that SSS is not a recognized
medical syndrome and consists
merely of a group of vague and non-
specific symptoms derived from anec-
dotal accounts. To this day, there are
no clearly established criteria for SSS.
The only defining characteristic is a re-
ported benefit of colored filters while
reading.208

In 1990, the Journal of Learning Dis-
abilities published 3 articles in a spe-
cial series on use of the Irlen tech-
nique. A preface was written by
Wiederholt,210 the editor in chief, who
noted that the Irlen techniques had re-
ceived extensive media coverage with-
out having data-based, experimentally
controlled studies to validate either
the syndrome or the treatment ap-
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proach. He stated that the consulting
editors who reviewed the studies for
publication noted significant scientific
and methodologic flaws that created a
significant controversy as to whether
the studies should be published in the
journal. He further stated that on the
basis of these 3 studies and the litera-
ture before 1990, the validity of the
Irlen technique still had not been
established.

These 3 studies were then reviewed in
the journal by Parker,176 Solan,211 and
Hoyt.209 In their reviews of these 3 Irlen-
filter studies, Parker, Solan, and Hoyt
noted serious methodologic flaws.
Parker concluded that the findings
could not be considered statistically or
scientifically valid. Because firm con-
clusions could not be drawn, Hoyt rec-
ommended a long-term (over 1-year)
prospective multicenter trial with
carefully constructed control groups
of children with learning disabilities
who have an ophthalmic or optometric
examination at the study’s onset and at
least yearly thereafter.

The first article in the series was by
Robinson and Conway,212 who studied
poor readers with symptoms of
scotopic sensitivity. For the first 3
months, the study subjects used an “in-
termediate” set of lenses based on the
student’s first preference, then fol-
lowed by use of “optimum” lenses for
the next 9 months. Optimum color
lenses were identified after a 2-hour
diagnostic procedure that involved up
to 130 colors. The use of the intermedi-
ate colors was expected to act as a
“semiplacebo.” The authors concluded
that comprehension and accuracy but
not reading rate improved using the
optimum color lenses.212 In his review
of the study, Parker stated that the use
of age scores was a major flaw, the
improvement in all reading measures
seemed developmental, and the treat-
ment with the optimum lenses seemed
to have no greater effect than the

semiplacebo. He also noted that the
study only had a 50/50 chance of ob-
taining a statistically significant find-
ing because of the small study size
(which was actually the best of the 3
studies).176 Furthermore, no control
group was used,176,209 and 12 of the 44
subjects reported changes in remedial
coaching, degree of assistance, or an
alteration in the learning/supportive
environment. Hoyt209 and Solan211

noted that the study authors stated
that the participants had undergone
optometric or ophthalmic examination
within the year but did not provide the
results. Because of the many weak-
nesses in this study, the conclusion is
not valid.

The second study was by O’Connor et
al213 of 105 students from grades 2 to 6
who were reading below grade level.
Students who displayed definite
scotopic symptoms using the Irlen Dif-
ferential Perceptual Schedule and dis-
played marked improvement in read-
ing performance with a particular
colored overlay were classified as
scotopic. Students who did not show
scotopic signs were classified as
nonscotopic. Thirteen subjects were
dropped from the study, because al-
though they had scotopic complaints,
they did not show any preference for
color and showed no symptomatic or
reading improvement with the colored
overlays. Ninety-two children contin-
ued in the 1-week study.213 The article’s
conclusion stated that reading rate,
accuracy, and comprehension were
significantly improved when the
scotopic children read with the pre-
ferred colored overlay. In his review,
Parker noted that the study was very
short, and the subjects were divided
into small groups, randomly and in an
idiosyncratic manner.176 The small
group size diminished the study’s sta-
tistical significance.176 Reading mea-
sures varied between improvement,
no change, and regression in 4 of 5

groups. The improvement in some of
the subjects in the placebo-filter
groups may have been attributable to
the placebo effect.209 The finding of re-
gression may have been attributable
to the unreliability or variability of the
reading assessments. Solan noted that
the improvement in reading was
equivocal211 and that the use of grade-
equivalent scores was mislead-
ing.176,211 Solan also noted that there
was no optometric pretesting.211 Most
importantly, this study was highly
flawed, because the children under-
went biased selection.209,211 Dropping
the 13 subjects in the study led Parker
to explain that using the same or sim-
ilar measures to define the treatment
group and to assess the effects of
treatment is “criterion contamina-
tion.”176 On the basis of examination of
the methodology of this study, the con-
clusion is not valid.

The third study, by Blaskey et al,214 in-
cluded 40 participants from the ages
of 9 to 51 years who were self-referred
for a study on Irlen treatment. Thirty-
eight of these participants were found
to have optometric problems. The
study then included only subjects who
tested positive for both SSS symptoms
and vision problems. Thirty of the 38
originally chose to participate, but only
22 completed the study. The subjects
were assigned to an Irlen-treatment,
vision-therapy, or control group. The
subjects underwent pretreatment and
posttreatment optometric and reading
tests. The Irlen-treatment group used
Irlen lenses for 2 weeks and placebo
lenses for 2 weeks, in random order.
Three of 11 in the Irlen-treatment
group preferred the placebo filter.
Subjects in the Irlen-filter group noted
a reduction in SSS symptoms, but no
reading improvement or change in op-
tometric testing results was noted.
Three of 11 in the vision-therapy group
dropped out. The remaining subjects
in the vision-therapy group showed a
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reduction in SSS symptoms and im-
provement in optometric testing but
improvement on only 1 of 4 reading
subtests. Five of the 8 control subjects
dropped out. The remaining control
group was too small to be of any signif-
icance, but it was stated that they
showed no change in vision status or
symptoms or on any of the reading
measures. Authors of past studies
have remarked that the symptoms of
SSS seem similar to convergence in-
sufficiency.209,211,213 This group with
Irlen symptoms showed a high per-
centage of convergence and accom-
modative dysfunction, which chal-
lenges the claim that the symptoms of
SSS are not attributable to vision ab-
normalities.211,213 This finding high-
lighted the need for a formal definition
of SSS. The main flaws in this study
were that multiple treatments were
given to the Irlen-treatment group and
the unacceptably large loss of sub-
jects. Parker176 challenged the statis-
tics in the study and stated that the
probability of finding a statistically sig-
nificant result when none existed was
unacceptably high, which invalided the
study.

Serious methodologic flaws have con-
tinued to be noted in subsequent SSS
studies. In 1991, Evans and Drasdo215

criticized the literature for having no
sound theoretical basis for SSS and for
the unscientific testing of precision
tints. Robinson216 reviewed the litera-
ture concerning tinted lenses and
filters up to 1993. He reported that au-
thors of some studies that used anec-
dotal comments and questionnaires
reported improvements in symptoms
of visual distortion. Although those
survey studies have produced a high
rate of positive anecdotal comments,
they have not been supported by signif-
icant gains of reading achievement in
controlled studies. The few noncon-
trolled studies that he reviewed
showed evidence of inconsistent im-

provement in variable subskill areas of
reading. One study showed initial pos-
itive gains in reading that were not
sustained at retesting. Another study
claimed that the positive effects may
have been confounded with other re-
medial interventions given at the same
time. In many studies with positive re-
sults, the effect of heightened expecta-
tions cannot be eliminated because of
the lack of a control group. Robinson
also noted that some studies with pos-
itive results were unable to be dupli-
cated. Many studies found no signifi-
cant improvement in reading when
using colored filters. Robinson con-
cluded in his review that improved
print clarity may make the learning of
word-attack skills more effective but
will not teach such skills and must be
accompanied by reading instruction
when needed.208,216

Menacker et al217 performed a cohort
study (the results of which were pub-
lished in 1993) using 6 different col-
ored lenses, 1 neutral-density lens,
and an empty spectacle frame and
showed no reading-performance
change or preferred tint among dis-
abled readers.

In 1994, Wilkins et al218 conducted
the first double-masked placebo-
controlled study to test the effect of
colored filters on symptoms of SSS
and reading performance.218 Subjects
who experienced headaches or eye
strain in addition to reading difficul-
ties were chosen. Both the precision-
tint and placebo-control groups
showed a reduction in symptoms of
SSS, but a larger effect occurred in the
group that used prescribed colored fil-
ters. Although the contribution of pla-
cebo effects was not entirely ruled out,
this study’s results suggested that
some of the effects of colored lenses
may not be entirely attributable to pla-
cebo. Although symptoms were re-
duced in this study, reading rate, accu-
racy, and comprehension were not

affected by either the prescribed or
placebo filters.

The study by Robinson and Foreman219

in 1999 also highlighted the need for
proper control procedures. This study
measured the effect of Irlen filters on
reading performance as well as stu-
dents’ perception of their academic
ability. The study included a control
group (no SSS and no filter) and 3 ex-
perimental groups (placebo, blue, and
precision filters). All 4 groups showed
increased accuracy and reading com-
prehension, and the 3 experimental
groups, including the placebo group,
demonstrated significantly more im-
provement than the controls. Sub-
jects also perceived an improvement
in their SSS symptoms regardless of
whether they were wearing placebo
tints, blue tints, or prescribed
tints.219 This study revealed a likely
placebo effect not only on subjective
symptoms but on actual reading
performance.208,219

In 2002, Bouldoukian et al220 reported
on subjects who experienced SSS
symptoms while reading and con-
cluded that colored overlays improved
reading speed. However, the results
also revealed that greater than one-
third of the subjects preferred the con-
trol filter and, overall, the subjects
were not significantly more likely to
prefer their colored overlay than the
control filter.

Spafford et al221 found that contrast re-
duction, but not lens color, permitted
poor readers to be diagnostically dif-
ferentiated from proficient readers.
Lightstone et al222 stated that the
choice of color must be child-specific
and requires trial and error. Multiple
different methods have been used to
select the lens or filter color.218,223–225

Color selection has shown consider-
able variability224 and poor test-retest
consistency.226 Also, the tint selected
needed to be changed in up to 25% of
subjects within 1 year in a study by
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Stone.227 In a study by Croyle, the blue
background provided improvement in
the reading rate in low-contrast condi-
tions, whereas the blue background
had a slight deteriorative effect under
high-contrast conditions.228 Solan et
al229 found that comprehension of poor
readers was improved by using blue
filters, whereas Christenson et al230

found no significant difference in read-
ing comprehension or reading rate
when using blue filters. Iovino et al205

found that blue transparencies signif-
icantly improved reading comprehen-
sion but reduced reading rate. In a
study of yellow filters by Ray et al,231 the
conclusion stated that there was im-
provement in accommodation, conver-
gence, and reading rates, but deeper
analysis of the statistics revealed a
question of significance.

Among the numerous criticisms of
Irlen’s treatment is the argument that
precision tints are highly susceptible
to placebo effects. By relying on anec-
dotal accounts or experiments that
lack adequate placebo controls, inter-
pretations of findings are speculative
at best. Controlling for placebo effects
requires, among other things, the in-
clusion of placebo filters of similar
color to precision tints but outside the
effective range of chromaticity. Such
filters have been successfully pro-
duced but have rarely been imple-
mented in Irlen-lens research. Many
studies include control groups, but
they are typically composed of chil-
dren who use no filters during testing
and who report no symptoms of SSS.
Although this is a form of control, it
does not adequately control for the
possibility of placebo effects.208 Re-
sults are inconclusive when placebo
filters are not implemented.208

More recent published studies advo-
cating the use of these therapies to
treat reading difficulties have contin-
ued to have serious flaws in their
methods, including biased sample se-

lection, small sample size, biased in-
terpretation, heightened expectations,
combination with traditional remedia-
tion techniques, and insufficient con-
trol for the placebo effect to support
the assertion.††† Some studies have
claimed to detect some improvement
in a few patients in 1 reading subskill
but not in other areas. However, im-
provements in reading subskills do not
necessarily translate into improve-
ments in reading. Overall, study re-
sults have been inconsistent208,216,223,232;
many studies have shown that colored
overlays and filters are ineffec-
tive,205,214,217,233–235 but a few studies
have reported partial positive re-
sults.212,213,218,222,224,231 Many unreported
studies have shown no effect of col-
ored filters on measures of either
reading performance or SSS symp-
toms. Also, many of the studies cited as
proof of Irlen-lens efficiency actually
have been found to be inconclusive af-
ter deeper analysis. Not only are some
findings lessmeaningful than they first
appear, the large variability in the
methodology, techniques, and largely
negative results does not support the
effectiveness of tinted lenses and
tinted filters in these patients.‡‡‡

Contrary to the broad claims of many
Irlen-treatment proponents that the
syndrome is highly prevalent in the
reading-disabled population, the effi-
cacy, if any, of this approach seems to
be limited to a small subgroup of chil-
dren with reading problems. The posi-
tive evidence for the effects of colored
overlays and filters on reading perfor-
mance is limited. Worrall et al182 noted
that the studies indicated that fewer
than 5% of readers who experience
discomfort benefit from a change in
contrast, brightness, or color on the
page beyond what would be expected
from a placebo treatment alone. Thus,

colored filters and lenses may be inef-
fective, except that they act as a pla-
cebo. In 1999, Evans237 explained that
treating visual problems or perceptual
symptoms will likely alleviate only the
“visual component” of reading prob-
lems and will not impact the phono-
logic deficits underlying most cases of
reading disabilities. Thus, even propo-
nents of precision tints have main-
tained that although an improvement
in print clarity may facilitate the pro-
cess of learning to read, it is not
enough to lead to spontaneous im-
provements in word-recognition skills
and other complex elements of read-
ing; therefore, remediation for under-
lying reading problems will still be
required.208 Rooney238 advised the edu-
cation community not to embrace SSS
and its treatment for learning disabili-
ties and dyslexia.

With nothing but a small amount of an-
ecdotal evidence, CBS reported Irlen’s
claims to the public and circumvented
the normal process of scientific review
and debate. Despite the continued lack
of definitive evidence of its effective-
ness, colored lenses and filters con-
tinue to be promoted. Since 1990,
the medical community has recom-
mended that Irlen promoters design
and perform rigorous prospective,
masked, controlled scientific studies
to document the effectiveness of their
method. Scientifically, the burden of
proof is on the developers and promot-
ers of the Irlen method to provide
strong evidence to show that their di-
agnosis is valid and their treatments
are beneficial. Contrary to usual scien-
tific practice, 1 Irlen center director
stated that it is equally the responsibil-
ity of others to carry out this validation
research.177

Behavioral Optometry

Skeffington was the director of educa-
tion of the Optometric Extension Pro-
gram from 1928 to 1976.239 The Skeffin-

†††Refs 111, 166, 176, 208, 209, and 215.
‡‡‡Refs 14, 111, 112, 177, 178, 205, 208, 209, 211,
214, 215, 217, 223, and 233–236.
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gton near-point stress model is the
basis for much of behavioral optome-
try.240 His theories were derived exclu-
sively from his and his collaborators’
(Harmon and Renshaw) clinical experi-
ence and never independently refer-
eed or formally debated outside the
Optometric Extension Program.239

Skeffington’s model states that binoc-
ular anomalies and refractive errors
are not primary conditions but prod-
ucts of underlying near-point stress.
The model states that near-work
stress causes underaccommodation
and overconvergence. Esophoria usu-
ally develops, but sometimes exopho-
ria or myopia develops from the
stress. The model further states that
this esophoria is best treated preven-
tively. Harmon’s theories concern
reading posture.

Skeffington recommends an examina-
tion using 21 procedures for every pa-
tient in a standard sequence.241 The re-
sults of each test are then noted to be
higher or lower than an “expected” val-
ue.242 The “expected value” is an “ideal
value,” not a norm.242 The Optometric
Extension Program “expected value”
for ocular alignment at near for chil-
dren is 6 prism diopters of exophoria.
Most people free from ocular symp-
toms have small amounts of latent
strabismus (esophorias or exopho-
rias) that should be considered physi-
ologic. Ophthalmologic and optometric
clinical studies have shown that the av-
erage near ocular alignment is ap-
proximately 1 prism diopter of exopho-
ria.243–246 Using diagnostic criteria that
are not valid such as the developmen-
tal optometric “expected values” will
lead to misdiagnosis of many condi-
tions. Many children with typical latent
strabismus have been labeled by de-
velopmental optometrists as abnor-
mal and diagnosed with near-point
stress and a “relative esophoria” if
they show physiologic lower values of
exophoria than their “expected value.”

A recent model of vision, consider-
ably different than the traditional
optometric model, proposed by
Scheiman247 divides evaluation and
treatment into 3 categories: (1) vi-
sual acuity, refraction, and eye
health disorders; (2) visual efficiency
skills of accommodation, binocular-
ity, and ocular motility; and (3) visual
information-processing skills of vi-
sual discrimination, visual closure,
visual memory, visualization, visual-
motor integration, and figure-ground
perception.

The optometric literature has impli-
cated accommodative spasm, accom-
modative insufficiency, ill-sustained
accommodation, accommodative iner-
tia, and binocular dysfunction as be-
ing linked with reading disor-
ders.111,113,116,247–250 The authors of most
of these studies claim that patients ex-
perience visual symptoms that lead to
degradation in reading perfor-
mance.249–252 Accommodative disor-
ders are implicated in causing print
blurring, daydreaming, decreased at-
tention span, increased heart and re-
spiratory rate, and poor posture.253–256

Grisham et al257 reported an increased
incidence of various symptoms in
slower readers but could not show a
significant difference in reading ability
between readers with normal and ab-
normal binocular function. There is no
proof of cause and effect between de-
creased binocular function and symp-
toms or between symptoms and poor
reading. Other studies have been un-
able to find an increase in the inci-
dence of binocular disorders in chil-
dren with reading difficulties or an
association between motility disor-
ders and reading ability.124,126,127

Training Glasses

“Training” or “developmental” lenses
are low-plus power glasses to be used
for reading to relieve stress. They are
frequently used in conjunction with vi-

sion training. Behavioral optometrists
believe that training lenses help the vi-
sual system develop and mature nor-
mally. Skeffington240 stated that they
are best prescribed preventively be-
fore a visual problem is identified. Hen-
drickson stated that every child would
benefit from the use of “learning
glasses” in the classroom.258 It has
been argued that treatment of accom-
modative dysfunctions with low-
power reading lenses will eliminate
secondary problems and their asso-
ciated symptoms and thereby im-
prove reading efficacy.259,260 Although
they do not provide best-distance vi-
sual acuity, they are used to teach
the eyes to relearn distance-vision
skills that have atrophied. They gen-
erally have a power of �0.50 to
�1.00 D, and some incorporate bifo-
cals or prisms. Practitioners have
followed several highly variable
methods to establish the dioptric
value of the near correction.261,262

Greenspan253 showed improvement in
pencil-and-paper visual tasks and
reading posture with the low-plus
lenses. Keller and Amos263 critically re-
viewed Greenspan’s data and found
the effect of the developmental lenses
to be insignificant. Keller and Amos
also noted that if there is an effect, it
would imply some unique property of
the�0.50 D lens regardless of the pa-
tients’ refractive error. A study by
Barry and Cochran264 compared plano
(no power) and �0.50 D lenses near
prescriptions in young adults and
found no significant difference in vi-
sual performance. Wildsoet and Foo265

compared 13 children who wore
plano lenses and low-power (�0.50 to
�1.00 D) training lenses for 6 to 15
months and found no significant differ-
ence in reading comprehension.
Beauchamp266 discussed the issue of
overprescription of spectacles in his
review of vision training in 1986. The
justification and benefit for routine in-
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tegration of costly spectacles into the
program is unsupported and often not
discussed. Beauchampstated that spec-
tacles are provided to the vast majority
of children undergoing optometric vi-
sion training despite the demonstrably
low incidence of ocular motility or re-
fractive deficits.124,126,127,266,267 Blika124

found that one third of children in his
study had unnecessary glasses, and
many had improper prescriptions.

Olitsky and Nelson111 stated that there
is no proof that there is a difference in
accommodative ability between nor-
mal and abnormal readers and that
there was no correlation between
reading performance and any specific
type of refractive error, including hy-
peropia or a need for glasses. Olitsky
and Nelson noted that the very low
power of the reading glasses or bifo-
cals that are often prescribed throws
further doubt on their usefulness in a
child who often shows large ampli-
tudes of accommodative ability.111 In a
critical review of the behavioral op-
tometric literature before 2000 for
the UK College of Optometrists, Jen-
nings239 declared that the literature
revealed no convincing experimental
evidence of any benefits from a low-
plus prescription.

Vision Therapy

Vision therapy is an attempt to correct
or improve ocular, visual processing,
and visual-perceptual disorders. A
task force representing the College of
Optometrists in Vision Development,
the American Optometric Association,
and the American Academy of Optome-
try formulated the following policy
statement: “Optometric intervention
for people with learning related vision
problems consists of lenses, prisms,
and vision therapy. Vision therapy
does not directly treat learning disabil-
ities or dyslexia. Vision therapy is a
treatment to improve visual efficiency
and visual processing, thereby allow-

ing the person to be more responsive
to educational instruction.”268 A vision-
therapy program consists of in-office
and at-home exercises performed over
weeks to months and may include
training glasses.

Developmental optometrists divide vi-
sion therapy into 2 broad categories:
classic orthoptic techniques and be-
havioral or perceptual vision therapy.
Orthoptic techniques are used to cor-
rect accommodative and convergence
dysfunctions as well as heterophorias
and refractive errors that might be re-
sponsible for asthenopic symptoms
(eye fatigue and discomfort often ag-
gravated by close work). In behavioral
vision therapy, eye-movement and eye-
hand coordination training techniques
are used to improve learning efficiency
by improving visual processing skills.
These visual processing skills include
visual-spatial orientation skills, visual
discrimination, visual closure, visual
memory, and visual-motor integration.
Behavioral vision therapists claim to
improve the efficiency of eye move-
ments to improve scanning and locat-
ing. Behavioral vision therapy is based
on the premise that differences in chil-
dren’s visual-perceptual-motor abili-
ties exist and that these perceptual-
motor abilities influence cognitive and
adaptive skills such as reading, writ-
ing, and motor activities used in activ-
ities of daily living. It has been recom-
mended to improve visual skills and
processing in the belief that they will
improve learning disabilities, includ-
ing speech and language disorders,
and nonverbal learning disorders.112

Vision-Therapy Literature Review

Two major reviews of the vision-
training literature were undertaken by
Keogh, a professor of special educa-
tion, in 1974 and again in 1985 with Pel-
land267,269 to answer the questions of
what optometric vision training is and
for whom vision training is appropri-

ate and effective. In 1974, Keogh269

stated that the research on vision the-
ory was sparse, fragmented, and, for
the most part, methodologically
flawed, and that the professional liter-
ature was characterized more by opin-
ion than evidence. The 1974 review
concluded with the observation that
there was a lack of substantive and
comprehensive evidence on which to
make decisions about program effects
and called for research to specify child
and program characteristics that con-
tribute to intervention outcomes.

Keogh stated that, in the 10 years after
her first review, behavioral optome-
trists continued to offer and expand vi-
sion training to learning- and reading-
disabled pupils, which led to her
second review. She noted in her 1985
review that the necessary and suffi-
cient components of vision training
are unspecified and, thus, untested.
Keogh and Pelland267 stated that after
detailed review of more than 35 pro-
gram descriptions, there was not a
single prototypic program model,
which led to the comment that there
were almost as many training pro-
grams as there were vision trainers.
They noted that the variation in vision-
training programs was so great that it
was extraordinarily difficult to draw
inferences about the effectiveness
of the procedures. Furthermore, it
seemed paradoxical that vision train-
ing was being recommended and used
for a broad range of problems includ-
ing preventive treatment.

Keogh and Pelland also noted that the
nature of the relationship between vi-
sion, reading, and learning problems
continues to be a troublesome theoret-
ical question that has not been well an-
swered by optometrists involved in vi-
sion training. Although much of the
research basis for behavioral optome-
trists’ interpretation was completed
before 1975, in general, optometrists
accept a link between poor reading
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and convergence inefficiencies, far-
sightedness, and near and distance
phorias. Thus, many optometrists ar-
gue in favor of vision therapy for prob-
lems of convergence, accommodation,
ocular motility, and binocular fusion.
Keogh and Pelland reported that most
of the reviewed studies did not meet
rigorous research standards. In most
of the reported studies the data were
ambiguous with equivocal findings so
that the importance of visual efficacy
was undeterminable. They declared
that to focus on a single aspect of
learning problems and to interpret an
association or relationship as if it has
causal implications goes beyond the
evidence.267

Keogh and Pelland stated that if visual
processing problems are not the
cause of many reading problems, vi-
sion training to improve visual effi-
ciency is not the treatment of choice.
They found little definitive evidence for
the effectiveness of vision therapy
even when the results were aggre-
gated across studies and concluded
that using this treatment would lead to
wasteful and ineffective intervention
efforts. They concluded that it is imper-
ative that vision-training research re-
ceive systematic and rigorous testing
and that the research be reported for
review in a broader scientific arena.267

In 1984, Metzger and Werner116 re-
viewed the ophthalmologic, optomet-
ric, and psychological literature on the
use of visual training for reading dis-
abilities. They found that refractive ab-
normalities, ocular motor abnormali-
ties, and perceptual capabilities did
not differ between reading-disabled
children and thosewith no reading dis-
ability. In their review, they noted sig-
nificant flaws in experimental method-
ology that supports the visually based
hypotheses. They also found that
visual-motor-perceptual training pro-
grams produced no further improve-
ment in reading ability for affected

children when compared with those in
control groups.116 Levine,128 in his com-
mentary on their article, remarked on
the poor methodology in the reviewed
studies, researchers having a vested
interest, narrow interpretation of the
findings, and an initial preconception
that a factor in isolation causes read-
ing disability. He recommended prop-
erly designing research on the use of
vision training for learning disabilities.

In 1987, Beauchamp and Kosmorsky122

extensively reviewed the interdiscipli-
nary literature for the history of dys-
lexia and its relationship to neuropa-
thology and eye movements. They
concluded that eye movements are not
the controlling factor in dyslexia or
learning disabilities but are secondary
to the comprehension difficulties. In
addition, they concluded that ap-
proaches designed to improve visual
perception by training are misdi-
rected, because visual-perceptual
problems do not underlie dyslexia.
Their literature review revealed that
visual-perceptual training seems to be
ineffective and that controlled evi-
dence for treatment efficacy has been
found to be conceptually flawed, scant,
and contradictory.

Complementary Therapy Assessment:
Vision Therapy for Learning Disabili-
tieswas published in 2001 by the Amer-
ican Academy of Ophthalmology.112

This report reviewed the literature on
vision therapy for reading disabilities
and concluded that there seems to be
no consistent scientific evidence that
supports behavioral vision therapy, or-
thoptic vision therapy, or colored over-
lays and lenses as effective treatments
for learning disabilities. No well-
performed randomized controlled tri-
als (level I evidence) were found in the
literature. The vision-therapy studies
have shown an absence of a standard
definition of the techniques that con-
stitute vision therapy. Children in-
cluded in the studies had been diag-

nosed with learning disabilities by
using different criteria and may have
been misdiagnosed or may have had
additional conditions that confounded
the findings. Furthermore, during a
course of vision therapy, childrenwere
simultaneously receiving continued
and even enhanced instruction in a
standard or remedial educational set-
ting and undergoing natural matura-
tional changes. The results of subse-
quent studies have been inconsistent
and have failed to reproduce many of
these findings. The American Academy
of Ophthalmology recommended that
appropriately designed and method-
ologically rigorous scientific studies
with a team approach using multidis-
ciplinary educational specialists be
conducted to assess the effectiveness
of vision therapy.112

The Institute for Clinical Systems Im-
provement technology assessment re-
port on vision therapy was published
in 2003.270 The Institute for Clinical Sys-
tems Improvement reports are de-
signed to assist clinicians by providing
a scientific assessment, thorough
search, review, and analysis of medi-
cal literature of the safety and efficacy
of medical technologies. The reports
classify and grade references by their
level of evidence. Two ophthalmolo-
gists and 2 optometrists were in-
cluded on the panel on the topic of vi-
sion therapy. Their conclusions were
that the studies of vision therapy are
predominantly poor-quality case se-
ries that provided inadequate scien-
tific evidence to enable a conclusion to
be reached about the efficacy of vision
therapy for patients with learning dis-
abilities, amblyopia, strabismus, con-
vergence insufficiency, or accommo-
dative disorders. The committee
encouragedmasked, randomized, con-
trolled trials of vision therapy for these
potential uses. They recommended
that these trials include clearly de-
fined patient populations, control
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groups, clearly defined treatment pro-
grams, relevant outcome measures,
and adequate patient follow-up to de-
termine if any observed benefits are
maintained.270

Rawstron et al271 published a literature
review of eye exercises in 2005. The re-
view concluded that the results of
small controlled trials and many case
reports support the use of eye exer-
cises in the treatment of convergence
insufficiency but that there is no clear
scientific evidence published in the lit-
erature to support the use of eye exer-
cises in the remainder of the areas re-
viewed, including learning disabilities
and dyslexia.

A 2005 Association for Research in Vi-
sion and Ophthalmology abstract by
optometrists Sampson et al272 dis-
cussed a randomized, masked, and
controlled study of 96 suboptimally
achieving children who showed visual
information-processing delay and nor-
mal auditory/verbal language develop-
ment. The experimental group under-
went a visual training program
designed to be typical of programs
used in pediatric optometric practice.
The control group received a placebo
program that provided similar
amounts of individual time with the
children. Diagnostic educational test-
ing took place before the study, at the
conclusion, and 6 months after the
completion of the programs. Both
groups made significantly greater
postintervention progress on most
variables compared with that ex-
pected had no intervention occurred.
Results for the entire group showed no
significant between-group differences
for all educational tests. Thus, results
for the entire group did not provide ev-
idence to support efficacy of the visual
training program under investigation,
which suggests that a placebo effect
was responsible for much of the dem-
onstrated improvement.

In 2005, the Convergence Insufficiency

Treatment Group published data from
a small, masked, placebo-controlled,
multicenter, randomized clinical trial
that showed that patients treated with
office-based vision therapy improved
more than those treated with mini-
mally intensive home-based pencil
push-up exercises or placebo.165 The
study used both findings and a symp-
tom score. Eight of the 15 patients, or
53% of the patients treated with
office-based vision therapy, were con-
sidered symptomatically “cured.”165

Kushner,161 in his accompanying edito-
rial, surveyed 20 pediatric ophthalmol-
ogists and 15 orthoptists who treat
convergence insufficiency. His survey
revealed that most pediatric ophthal-
mologists and orthoptists do not use
unmonitored home treatment with
pencil push-ups. Generally, orthoptic
therapy prescribed by pediatric oph-
thalmologists and orthoptists consists
of push-up exercises using an accom-
modative target of letters, numbers, or
pictures; push-up exercises with addi-
tional base-out prisms; jump-to-near-
convergence exercises; stereogram
convergence exercises; and recession
from a target. The exercises are per-
formed at home, and the children are
reevaluated in the office on a monthly
basis. Kushner retrospectively re-
viewed his last 20 patients with conver-
gence insufficiency treated with these
orthoptic techniques. Sixteen of his 20
patients (80%) reported complete res-
olution of symptoms and were objec-
tively “cured” using the same criteria
as in the study.160 The Convergence In-
sufficiency Treatment Group study
showed that convergence insufficiency
can be improved with in-office vision
therapy, but the accompanying edito-
rial revealed that properly prescribed
and monitored home treatment is also
very effective.161,165

The Convergence Insufficiency Treat-
ment Group163 published a larger sec-
ond study in 2008, which was a ran-

domized clinical trial comparing
home-based pencil push-up exercises,
home computer vergence therapy,
office-based orthoptic vision therapy
with home reinforcement, and office-
based placebo therapy with home rein-
forcement in 221 children in a 12-week
study. Symptomatic improvement was
noted in 43% of the home-based pencil
push-up exercises group, 33%of thehome
computer vergence therapy group, 75%of
the office-based vision therapy with home
reinforcement group, and 35% of the
office-based placebo therapy with home
reinforcement group. The Convergence In-
sufficiencyTreatmentGroupstudyshowed
better improvement with intensive office-
based vergence/accommodative and
home reinforcement therapy compared
withlessintensivehometreatmentsorpla-
cebo. Wallace,164 in his accompanying edi-
torial, noted that neither home-based
treatment groupused in this studywasan
ideal comparison group, because fewer
actual hours of treatment were received,
and the home therapy was less intensive.
Granet,273 a site principle investigator for
the study, wrote a letter to the editor con-
cerning the methodology of the study. He
stated that the difference between treat-
ment groups could have easily been af-
fected if the time in true treatment had
been equalized.

Another major criticism of the 2 stud-
ies is the definition of convergence in-
sufficiency. The criteria for study inclu-
sion was a near exophoria at least 4
prism diopters greater than at far, a
receded near point of convergence, in-
sufficient positive fusional vergence at
near orminimum positive fusional ver-
gence, and a minimum symptom
score. Using these diagnostic criteria
may overestimate convergence insuffi-
ciency. Although the convergence-
insufficiency symptom survey has un-
dergone validation,274 many of the
symptoms in their symptom-scoring
system are too vague and repetitive.
Two examples are: (1) Do your eyes

FROM THE AMERICAN ACADEMY OF PEDIATRICS

PEDIATRICS Volume 127, Number 3, March 2011 e845

pediatrics.aappublications.org/
http://pediatrics.aappublications.org/


hurt when reading or doing close
work? and (2) Do your eyes ever feel
sore when reading or doing close
work? Also, many of the symptoms
used in the symptom score are non-
specific. Two examples are: (1) Do you
read slowly? and (2) Do you have trou-
ble remembering what you have read?
Using this symptom survey, many peo-
ple without convergence insufficiency
may have a symptom score that quali-
fies them for the study. Finally, the use
of symptoms in children may be unre-
liable. In a separate study, complaints
such as eyestrain and headaches have
been found to be poor markers of eye
conditions in young children.156

The apparent superiority of office-
based orthoptic vision therapy over
home-based exercises in these 2
studies is not as strong as it first
seemed. This problemwas noted in the
editorials161,164 that accompanied both
the 2005 and 2008 convergence-
insufficiency treatment studies and
also in a letter to the editor by Gra-
net.273 The major weakness of these
studies was that the study groups
were not appropriately chosen to pro-
vide a proper comparison. Treatment
with minimally intensive pencil push-
ups is not representative of the stan-
dard of care and, thus, does not pro-
vide the appropriate comparison. The
comparison group should consist of
the home exercise methods that are
frequently prescribed by pediatric
ophthalmologists or orthoptists and
should be for the same number of
hours and intensity as the in-office vi-
sion therapy. Sethi,275 in his letter to
the editor, noted that sustained con-
vergence should have been stressed in
performing the home pencil push-up
exercises. Methodologically, the 2008
study is weakened, because it included
2 different variables and compared dif-
ferent treatments and 2 different in-
tensities of treatment.

Jennings239 reviewed behavioral vision-

�therapy studies for the UK College of
Optometrists. His report on the evalu-
ation of the theory and practice of be-
havioral optometry was published in
2000. In his review he noted that many
studies showed methodologic and sta-
tistical weaknesses. He commented
that careful study design is essential,
because with training and practice,
perceptual judgments improve. This
improvement would be greatest if the
patient is encouraged and reinforced.
He also questioned whether improve-
ment on the training task would trans-
fer to routine activities. He concluded
that the merits of vision therapy are
extremely difficult to assess and that
there is a lack of controlled studies to
support behavioral management
strategies. Jennings’ conclusion was
that behavioral optometric therapies
do not satisfy evidence-based scrutiny.

On behalf of the UK College of Optome-
trists, Barrett276 in 2009 reviewed stud-
ies of vision therapy published since
the Jennings report in 2000. Barrett
remarked that the theory and practice
of behavioral optometry remain con-
troversial, especially when considered
from the perspective of the traditional
optometrist. This is because many of
the patients that behavioral optome-
trists are treating would not exhibit
any abnormality under clinical assess-
ment using traditional optometric ap-
proaches. Barrett reviewed evidence
in 10 categories: accommodative/
vergence disorders; underachieving
child; prisms for near binocular disor-
ders and for producing postural
change; near-point stress and low-plus
prescriptions; low-plus lenses at near-
to-slow myopia progression; therapy
to reduce myopia; therapy of amblyo-
pia and strabismus; training central
and peripheral awareness and synton-
ics; sports vision therapy; and neuro-
logic disorders and neurorehabilita-
tion after trauma/stroke. Barrett
found that vision therapy for conver-

gence insufficiency seemed to have
some benefits but that further large-
scale controlled trials that used
proper controls were needed. He re-
ported that vision therapy cannot cur-
rently be considered as an evidence-
based treatment for reading or
learning disorders. He declared that
the large majority of behavioral man-
agement techniques were to be con-
sidered unproven until more rigorous
trials were undertaken. His report con-
cluded that the continued absence of
rigorous scientific evidence from well-
designed trials to support behavioral
management approaches, and the
paucity of controlled trials in particu-
lar, represented a major challenge to
the credibility of the theory and prac-
tice of behavioral optometry. Barrett’s
final conclusion was that these ap-
proaches were not evidence-based
and could not be advocated.276

A 2009 article in Optician Online com-
mented on Barrett’s study. The clinical
editor of Optician Online stated that al-
though some practitioners may be
convinced from their own experience
of the effectiveness of behavioral op-
tometry, the lack of sound evidence-
based research supporting this stance
will always leave it open to the criti-
cism that all it does is pay attention to
a perceived problem and thereby influ-
ence its expression. The editor con-
tended that it seemed less than ethical
to charge for such interventions under
a cloak of clinical practice until good
evidence for the techniques exists.277

Summary on Vision Therapy

Some optometrists attribute reading
disabilities or a portion of them to 1 or
more subtle ocular or visual abnor-
malities. The basic tenet of their hy-
pothesis is that children with reading
disorders have an increased incidence
of vision abnormalities. The College of
Optometrists in Vision Development
estimates that more than 60% of prob-
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lem learners have undiagnosed vision
problems that contribute to their diffi-
culties. This claim has not been scien-
tifically established. Many children
without vision problems have been la-
beled as abnormal, because typical
physiologic latent strabismus is not
taken into account. Optometrists also
claim that visual dysfunction in chil-
dren impairs their ability to respond to
the specific instruction intended to
remedy the disability. However, the as-
sociation of binocular and other vision
anomalies with learning disabilities,
as well as the significance of any asso-
ciation, has not been scientifically
demonstrated. Thus, the nature of the
relationship between vision problems
and reading and learning problems
continues to be a troublesome theoret-
ical question that has not been an-
swered adequately by optometrists in-
volved in vision training.267 Currently,
there is inadequate scientific evidence
to support the view that subtle eye or
visual problems, including abnormal
focusing, jerky eye movements, mis-
aligned or crossed eyes, visual-motor
dysfunction, binocular dysfunction,
perceptual dysfunctions, or hypotheti-
cal difficulties with laterality or “trou-
ble crossing the midline” of the visual
field, cause or increase the severity of
learning disabilities.§§§ Statistically,
children with dyslexia or related learn-
ing disabilities have the same visual
function and ocular health as children
without such conditions.��� Visual
problems may coexist with dyslexia
but seem to be present with the same
incidence as in the population in gen-
eral; furthermore, no consistent rela-
tionship between visual function and
academic performance and reading
ability has been shown.¶¶¶ Although it

is important to have adequate eyesight
and ocular motility to read with the
greatest efficiency, subtle or severe
eye defects do not cause decoding or
comprehension difficulties.

Because visual problemsdonot underlie
dyslexia, approaches designed to im-
prove visual functionby trainingaremis-
directed.122,128,137,153,266,267 Optometric vi-
sion training is based on the premise
that reading is primarily a visual task.
Many authors in the optometric litera-
ture proclaim the usefulness of vision
therapy for reading and learning disabil-
ities. Proponents of vision therapy claim
that treatment of these visual abnormal-
ities will help children with learning dis-
abilities be more responsive to educa-
tional instruction, but this hypothesis
has not been proven scientifically. Also,
many of the abnormalities that are said
to cause problems with reading are un-
defined and unspecified, which makes
evaluation of the claims of successful
treatment difficult to analyze. It is even
more difficult to determine any possible
benefit of vision therapy when used
“preventively.”

Over the last 35 years, many reviews of
the literature that optometry uses to
support vision therapy have been per-
formed. Reviews of the vision-therapy
literature revealing a lack of scientific
support have been performed by re-
searchers in reading and education,
pediatricians, and ophthalmologists.
Many of the detailed reviews that sci-
entifically questioned the credibility of
the theory and practice of vision ther-
apy have been performed recently by
optometrists.181,182,239,270,276 Detailed re-
view of the vision-therapy literature
has revealed significant weaknesses,
because most of the information has
been of poor statistical and scientific
quality. Many claims supporting vision
therapy are old or found in newslet-
ters, flyers, books without research, or
nonedited or loosely reviewed publica-

tions. Many of the references used to
support the claims in these articles do
not relate directly to the topic. Often, a
variety of criteria have been used in
diagnosing subjects included in the
study, and a variety of treatment pro-
grams have been used within a study.
In addition, the investigator often has a
vested interest in the outcome of the
study. Many of the studies that support
vision therapy use small numbers, and
they typically rely on case studies, self-
reports, anecdotal information, and
testimonials. Studies have been poorly
designed, failed to “mask” the investi-
gator, and used inadequate or poor
controls so that bias and placebo ef-
fects may have confounded the re-
sults.### In general, these research
methods and references show poor
scientific validation.62,112,270,271

Scientific evidence does not support
the claims that visual training, muscle
exercises, ocular pursuit-and-tracking
exercises, behavioral/perceptual vi-
sion therapy, training glasses, prisms,
and colored lenses and filters are ef-
fective direct or indirect treatments
for learning disabilities.**** There is
no valid evidence that children who
participate in vision therapy are more
responsive to educational instruction
than children who do not partici-
pate.†††† The reported benefits of vi-
sion therapy, including nonspecific
gains in reading ability, can often be
explained by the placebo effect, in-
creased time and attention given to
students who are poor readers, matu-
ration changes, or the traditional edu-
cational remedial techniques with
which they are usually combined.‡‡‡‡

§§§Refs 14, 26, 111–113, 116, 119–128, 134–138,
154, and 266.
���Refs 2, 9–12, 14, 15, 111–113, 116, 119–128, 134–
137, 149–151, 153, 166, 178, 239, 266, 267, 270, and
276.
¶¶¶Refs 118–121, 123, 124, 126, 127, 134, 135, and 149–151.

###Refs 111–113, 116, 122, 128, 136, 153, 166, 178,
239, 266, 267, 270, 271, and 276.
****Refs 14, 24–26, 29, 31, 34, 39, 44, 82, 111–113,
116, 122, 128, 136, 152, 153, 166, 178, 205, 208, 214,
233–235, 239, 266, 267, 270–272, and 276.
††††Refs 14, 24, 29, 34, 111–113, 116, 122, 128, 136,
152, 153, 166, 178, 239, 266, 267, 270–272, 276, and
278.
‡‡‡‡Refs 111–113, 116, 136, 239, 266, 267, 270, and
278.
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Other than convergence-insufficiency
treatment, the optometric claims that
vision therapy improves visual effi-
ciency cannot be substantiated. Treat-
ment of convergence insufficiency
helps the reader maintain visual effort
for prolonged reading, but treatment
of convergence insufficiency by any
method is not a treatment for dyslexia.
These ineffective, controversial
methods of treatment may give par-
ents and teachers a false sense of
security that a child’s reading diffi-
culties are being addressed, may
waste family and/or school time and
resources, and may delay proper in-
struction or remediation.

Because they are difficult for the public
to understand and for educators to
treat, learning disabilities have spawned
a wide variety of scientifically unsup-
ported vision-based diagnostic and
treatment procedures.§§§§ Despite the
continued lack of definitive evidence of
its effectiveness, vision training for im-
proving visual efficiency and visual
processing has been widely used, at
great cost, over the last half-century in
many thousands of children with
learning disabilities and also as a
“preventive treatment.” During these
years, the medical and educational
communities have recommended de-
signing and performing rigorous pro-
spective, masked, controlled scientific
studies to document the effectiveness
of vision therapy. The burden of proof
is on the promoters of vision therapy
to provide strong evidence to show
that their testing methods are valid,
that an association exists between vi-
sual dysfunction and learning disabili-
ties, and that their treatments are ben-
eficial. Outcome studies documenting
effective results using EBM are neces-
sary before vision therapy can be rec-
ommended. Continuing critical litera-

ture review will ensure that the best
evidence is disseminated and poor-
quality studies are subject to proper
scrutiny.

MANAGEMENT SUMMARY

Parents should read aloud to their chil-
dren to help develop language skills. If
early warning signs of learning difficul-
ties are detected in preschool-aged chil-
dren by parents or teachers or during
developmental surveillance or screen-
ing, the primary care provider should re-
fer the child for early evaluation and in-
tervention. Cost-effective prevention,
early identification, and early phonologic
awareness intervention programs in
kindergarten through 2nd grade should
be encouraged. Early identification of
children who show delays or difficulties
should be a high priority for elementary
school teachers. Evaluation for learning
disabilities should be considered for all
children who present with school diffi-
culties, even if reading difficulty is not
the chief complaint.34 A child with sus-
pected learning disabilities should be
placed into remediation and be referred
as early as possible for educational
evaluation.

A multidisciplinary team consisting of
educators, educational remediation
specialists, special service profession-
als, psychologists, and pediatric spe-
cialists in neurodevelopmental disabil-
ities or developmental and behavioral
pediatrics should be called on to diag-
nose and treat suspected learning dis-
abilities in children. Making the cor-
rect diagnosis of the specific type of
learning disability along with any co-
morbid conditions is of paramount im-
portance before any therapeutic regi-
men can be prescribed.167 To outline
the educational goals and services
that the student needs to be success-
ful, an IEP contract should be devel-
oped. The IEP should describe what
services will be needed, including spe-
cific remedial interventions and ac-

commodations, and which type of pro-
gram would be best and should set
guidelines for measuring future edu-
cational progress.

The remedial programshould be individ-
ualized. Remedial programs should in-
clude specific instruction in decoding,
fluency training, vocabulary, and com-
prehension.¶¶¶¶ Most programs in-
clude daily intensive individualized in-
struction to explicitly teach phonemic
awareness and the application of
phonics.#### Later, syllable instruc-
tion, morphology, memorization of
sight words, spelling, syntax, and se-
mantics are taught.55 Comprehension
is gained through fluency training,
vocabulary instruction, and active
reading comprehension.34,35 Practice-
reading aloud at home is essential. Be-
causepeoplewithdyslexiahaveapersis-
tentproblemandcontinue toreadslowly
throughout their life, it often becomes
necessary to adapt the learning environ-
ment.24,25,34,81 Schools can implement ac-
ademic accommodations and modifica-
tions to help students with dyslexia
succeed.

Children with learning disabilities and
possible visual problems suspected by
their parents, teachers, or physician
should be seen by an ophthalmologist
who has experience with the assess-
ment and treatment of children, because
some of these children may also have a
treatable visual problemalongwith their
primary reading or learning dysfunc-
tion.110–113,154 Treatable ocular condi-
tions include strabismus, amblyopia,
convergence and/or focusing deficien-
cies, and refractive errors. The oph-
thalmologist should identify and treat
any significant visual defect according
to standard principles of treat-
ment.110,113,153,166 The primary care pedia-
trician and ophthalmologist should not
diagnose learning disabilities but should
provide information on learning disabili-

§§§§Refs 12, 14, 24, 111–113, 116, 122, 128, 136, 152,
166, 177, 178, 205, 208, 209, 211, 214, 215, 217, 223,
233–236, 239, 266, 267, 270–272, 276, and 278.

¶¶¶¶Refs 1, 14, 32–35, 43, 55, 60, 63–65, and 81.
####Refs 1, 14, 24, 25, 30–35, 55, 60, and 63–65.
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ties andreinforce theneed foradditional
medical, psychological, educational, or
other appropriate evaluation or serv-
ices.167 In addition, the primary care pe-
diatrician and ophthalmologist should
discuss the lack of proven efficacy of vi-
sion therapy and other alternative treat-
ments with the parents. Finally, the pub-
lic must learn to carefully evaluate the
information that they receive in the face
of aggressive promotion.

CONCLUSIONS

Underachievement is not synonymous
with specific learning disability.279 Learn-
ing disabilities arise fromneurologic dif-
ferences in brain structure and function
that affect the brain’s ability to store,
process, or communicate information.
The consensus of educators, psycholo-
gists, andmedical specialists is that chil-
dren who exhibit signs of learning dis-
abilities should be referred as early as
possible for educational, psychological,
neuropsychological, and/or medical di-
agnostic assessments, because the ben-
eficial effects of early identification and
intervention are apparent in many stud-
ies. Children diagnosed with learning
disabilities should receive appropriate
support and individualized evidence-
based educational interventions com-
bined with psychological, medical, and
visual treatments as needed.

Reading difficulties constitute a di-
verse group of problems that include
dyslexia and secondary forms of read-
ing difficulties caused by visual or
hearing disorders, intellectual disabil-
ity, experiential and/or instructional
deficits, and other problems.14,24–26

Missing these problems could cause
long-term consequences from assign-
ing these patients to incorrect treat-
ment categories. Dyslexia is a primary
receptive language-based reading dis-
order secondary to a neurobiological
deficit in the processing of the sound
structure of language called a phone-
mic deficit that makes it difficult to use

the alphabetic code. Because of our ru-
dimentary knowledge of learning dis-
abilities, including dyslexia, there cur-
rently are no simple remedies.
Because dyslexia is a language-based
disorder, treatment should be di-
rected at this etiology.***** The prog-
nosis depends on the severity of the
disability, the specific patterns of
strengths andweaknesses, and the ap-
propriateness, amount, intensity, and
timing of the intervention. Early recog-
nition and individualized, interdiscipli-
nary management strategies are the
keys to helping children with dyslexia.
Early intervention with intense, explicit
instruction is critical for helping stu-
dents ameliorate the lifelong conse-
quences of poor reading.

Visual problems do not cause dyslexia.
Scientific evidence does not support the
efficacy of eye exercises, behavioral/per-
ceptual vision therapy, training glasses,
or special tinted filters or lenses in im-
proving the long-term educational per-
formance in these complex pediatric
neurocognitive conditions. Recommen-
dations for multidisciplinary evalua-
tion and management must be based
on evidence of proven effectiveness
demonstrated by objective scientific
methodology.106,112,239,270,276 It is impor-
tant that any therapy for learning
disabilities be scientifically estab-
lished to be valid before it can be
recommended for treatment.106 Be-
cause vision therapy is not evidence
based, it cannot be advocated.
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POLICY STATEMENT
Organizational Principles to Guide and Define the Child Health Care System and/or Improve the Health of All Children

Committee on Substance Abuse and Committee on Adolescence

Legalization of Marijuana: Potential Impact on Youth

ABSTRACT. As experts in the health care of children
and adolescents, pediatricians may be called on to advise
legislators concerning the potential impact of changes in
the legal status of marijuana on adolescents. Parents, too,
may look to pediatricians for advice as they consider
whether to support state-level initiatives that propose to
legalize the use of marijuana for medical purposes or to
decriminalize possession of small amounts of marijuana.
This policy statement provides the position of the Amer-
ican Academy of Pediatrics on the issue of marijuana
legalization, and the accompanying technical report
(available online) reviews what is currently known about
the relationship between adolescents’ use of marijuana
and its legal status to better understand how change
might influence the degree of marijuana use by adoles-
cents in the future. Pediatrics 2004;113:1825–1826; mari-
juana, legalization, substance abuse, decriminalization.

INTRODUCTION

Substance abuse by adolescents is an ongoing
concern of pediatricians. Marijuana is the illicit
substance most commonly abused by adoles-

cents.1 Any change in the legal status of marijuana,
even if limited to adults, could affect the prevalence
of use among adolescents.2 For example, tobacco and
alcohol products, both legal for adults 18 and 21
years of age, respectively, are the psychoactive sub-
stances most widely abused by adolescents.

Marijuana currently is classified by the US Drug
Enforcement Agency as a schedule I drug, which
means that it has a high potential for abuse, has no
currently accepted medical use in the United States,
and lacks accepted safety for use under supervision
by a physician. Rigorous scientific research to deter-
mine whether marijuana, especially cannabinoids,
has any potential therapeutic effect is just beginning.
In contrast, the significant neuropharmacologic, cog-
nitive, behavioral, and somatic consequences of
acute and long-term marijuana use are well known
and include negative effects on short-term memory,
concentration, attention span, motivation, and prob-
lem solving, which clearly interfere with learning;
adverse effects on coordination, judgment, reaction
time, and tracking ability, which contribute substan-
tially to unintentional deaths and injuries among
adolescents (especially those associated with motor
vehicles); and negative health effects with repeated
use similar to effects seen with smoking tobacco.3

More information, including historical perspec-

tives on the legal status of marijuana as well as
concerns surrounding medicinal use of marijuana, is
available in the accompanying technical report
(available online).2

RECOMMENDATIONS

1. The American Academy of Pediatrics opposes the
legalization of marijuana.

2. The American Academy of Pediatrics supports
rigorous scientific research regarding the use of
cannabinoids for the relief of symptoms not cur-
rently ameliorated by existing legal drug
formulations.
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TECHNICAL REPORT

Alain Joffe, MD, MPH, and W. Samuel Yancy, MD, the Committee on Substance Abuse
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Legalization of Marijuana: Potential Impact on Youth

ABSTRACT. This technical report provides historical
perspectives and comparisons of various approaches to
the legal status of marijuana to aid in forming public
policy. Information on the impact that decriminalization
and legalization of marijuana could have on adolescents,
in addition to concerns surrounding medicinal use of
marijuana, are also addressed in this report. Recommen-
dations are included in the accompanying policy
statement. Pediatrics 2004;113:e632–e638. URL: http:
//www.pediatrics.org/cgi/content/full/113/6/e632; mari-
juana, legalization, substance abuse, decriminalization.

ABBREVIATIONS. AAP, American Academy of Pediatrics; IOM,
Institute of Medicine.

BACKGROUND

Over the last 40 years, the legal status of mar-
ijuana has been debated vigorously. Propo-
nents of policies that would permit individ-

ual possession of small amounts of marijuana argue
that it is a safe drug and that criminal sanctions
against personal use and possession represent at
worst excessively harsh and at best unnecessary pen-
alties. Echoing these sentiments, editors of The Lancet
have concluded that “cannabis per se is not a hazard
to society but driving it further underground may
well be.”1 Advocates for legalization also point out
that the morbidity, mortality, and economic costs to
society associated with alcohol and tobacco use in
the United States dwarf those associated with mari-
juana use.

Those opposing liberalization of current laws
counter that marijuana is not a benign drug, espe-
cially in light of new psychopharmacologic informa-
tion demonstrating that marijuana shares many fea-
tures with other illicit drugs. They also contend that
legalization or decriminalization of personal use of
marijuana likely would trigger a substantial increase
in use, with foreseeable increases in the social, eco-
nomic, and health costs.

Most recently, the debate has focused on the med-
ical use of marijuana (that is, the use of smoked
marijuana to treat a variety of medical conditions).
Eight states (Alaska, Arizona, California, Colorado,
Maine, Nevada, Oregon, and Washington) have

passed ballot initiatives that provide for medical use
of marijuana under certain circumstances; one other
state (Hawaii) has enacted state legislation permit-
ting medical marijuana use.2 The federal government
has opposed vigorously any efforts to permit physi-
cians to prescribe marijuana for medical purposes, an
approach characterized by the former editor of the
New England Journal of Medicine as “misguided,
heavy-handed, and inhumane.”3

Controversy regarding marijuana is not limited to
the United States. Australia has decriminalized the
use of marijuana in some territories, and Canada4 as
well as Switzerland and other European countries5

are reconsidering their approach to marijuana. How-
ever, the most widely publicized approach to regu-
lation of marijuana is that of The Netherlands. Under
a complex system of “law-on-the-books” and “law-
in-action,” Dutch law permits personal use of mari-
juana but outlaws possession.6

Pediatricians, too, are not of one mind in their
views regarding the legal status of marijuana. In a
periodic survey of fellows of the American Academy
of Pediatrics (AAP) conducted in 1995,7 only a mi-
nority (18%) favored legalization, and 26% believed
that possession or sale should be a felony; 31% felt
that marijuana should be available by prescription
for medical purposes to a certain class of patients,
and 24% believed that marijuana should remain ille-
gal but penalties for personal possession should be
reduced or eliminated.

Since the periodic survey was conducted, much
more has been learned about the psychopharmaco-
logic properties of marijuana. Scientists have dem-
onstrated that the emotional stress caused by with-
drawal from marijuana is linked to corticotropin-
releasing factor, the same brain chemical that has
been linked to anxiety and stress during opiate, al-
cohol, and cocaine withdrawal.8 Others report that
tetrahydrocannabinol, the active ingredient in mari-
juana, stimulates release of dopamine in the me-
solimbic area of the brain, the same neurochemical
process that reinforces dependence on other addic-
tive drugs.9 Current scientific information about
marijuana has been summarized in the AAP policy
statement “Marijuana: A Continuing Concern for Pe-
diatricians.”10 Some of the significant neuropharma-
cologic, cognitive, behavioral, and somatic conse-
quences of acute and long-term marijuana use are
well known and include negative effects on short-

The guidance in this report does not indicate an exclusive course of treat-
ment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.
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term memory, concentration, attention span, motiva-
tion, and problem solving, which clearly interfere
with learning; adverse effects on coordination, judg-
ment, reaction time, and tracking ability, which con-
tribute substantially to unintentional deaths and in-
juries among adolescents (especially those associated
with motor vehicles); and negative health effects
with repeated use similar to effects seen with smok-
ing tobacco. Three recent studies11–13 demonstrate an
association between marijuana use and the subse-
quent development of mental health problems; how-
ever, a small study of 56 monozygotic cotwins dis-
cordant for marijuana use did not find any such
associations.14

DEFINITION OF TERMS
There are 3 general policy perspectives concerning

the status of marijuana in the United States: prohibi-
tion, decriminalization, and legalization. Prohibition
describes current federal policy toward marijuana
use, which seeks to minimize or prevent use of mar-
ijuana with strong legal sanctions and aggressive
interdiction of supply routes. Decriminalization and
depenalization (used interchangeably in this report)
refer to the elimination, reduction, and/or nonen-
forcement of penalties for the sale, purchase, or pos-
session of marijuana although such activities remain
illegal. Under decriminalization, penalties for use or
distribution are at least possible theoretically, and
advertising would be banned. Legalization, one step
beyond decriminalization, would fundamentally
change the status of marijuana in society. It is an
acknowledgment that the government has no funda-
mental interest in an individual’s use of a drug,
although it may still seek to regulate its sale, distri-
bution, use, and advertisement to safeguard the pub-
lic’s health. Such is the case with alcohol and tobacco.
Of the 3 approaches, only the prohibitionist ap-
proach has reducing or limiting drug use as its ex-
plicit goal.

HISTORICAL PERSPECTIVES ON DRUG POLICIES
IN THE UNITED STATES

Important perspectives on how changing the sta-
tus of marijuana could affect use by adolescents can
be gleaned from an examination of this country’s
experience with drugs over the last 200 years. During
the 19th century, opiate drugs were legal and widely
available. Opium use was common, especially
among middle-class white women.15 Use of mor-
phine also was extensive, and heroin was marketed
as a “sedative for coughs.” Cocaine, which routinely
was added to patent medicines and beverages, also
was legal; it was prized for its local anesthetic effect
and its ability to counteract the effects of morphine.
The national opiate addiction rate increased from
0.72 per 1000 in 1840 to 4.59 per 1000 in the 1890s,
thereafter beginning a sustained decline.16(p28)

Another wave of drug use began in the mid-1960s
as enforcement of marijuana laws by police became
lax and adolescent and layperson perceptions of the
risk of regular use declined. Officials from the US
Drug Enforcement Agency expressed the view that
the fight against marijuana detracted from the more

important work of combating heroin use.16(p174)

Drug incarcerations per 1000 arrests began to drop in
1960 and remained low through 1979. The Carter
administration (1977–1981) proposed removing
criminal sanctions for possessing small amounts of
marijuana.16(p175) In 1975, 6% of high school seniors
reported using marijuana daily during the previous
30 days. By 1978, the same year during which per-
ceived risk of regular use of marijuana reached its
lowest point ever, 10.7% of high school seniors re-
ported using the drug daily.17

Drug use in America tends to follow cycles, often
with one generation having to relearn the experi-
ences of previous ones. Ninety years after the first
cocaine epidemic, cocaine use began to increase in
the 1970s and escalated substantially from 1980 to
1995. Because it had been so long since the previous
epidemic, cocaine was perceived to be a safe drug. In
a chapter on cocaine in the 1980 edition of a promi-
nent textbook of psychiatry, the authors wrote: “If it
is used no more than two or three times a week,
cocaine creates no serious problems.”18 In 1977, 10%
of 18- to 25-year-olds had used cocaine; that propor-
tion doubled to 20% in 1979. By 1985, one third of 18-
to 25-year-olds had used cocaine, as had 17.3% of
12th graders.15 Only with subsequent widespread
publicity about the health risks and addictive prop-
erties of cocaine and the epidemic of crack cocaine
did cocaine use among young people begin to wane.

US AND INTERNATIONAL EXPERIENCES WITH
MARIJUANA LEGALIZATION AND

DEPENALIZATION
Because to our knowledge no country has com-

pletely legalized the sale, possession, and advertising
of marijuana, there are no studies that examine the
effect of legalization on marijuana use by young
people. Hence, we examine data on adolescents’ use
of marijuana in states and countries that have, to a
greater or lesser extent, decriminalized use and pos-
session of this drug.

Analyzing data from the annual Monitoring the
Future survey, Johnston et al19 concluded that de-
criminalization of marijuana in a number of states
from 1975 to 1980 apparently had no effect on high
school students’ beliefs and attitudes about mari-
juana or on their use of the drug during those years.
In contrast, Chaloupka et al,20 analyzing data from
the 1992–1994 Monitoring the Future surveys, found
that “youths living in decriminalized states are sig-
nificantly more likely to report currently using mar-
ijuana and may consume more frequently.”

There are several possible explanations for these
disparate findings. Although the study by Johnston
et al did not find any effect of decriminalization,
baseline marijuana use was higher in states that
changed their laws compared with states that did
not, although the subsequent rate of increase in all
states was the same. It is possible that the higher
baseline rates of use in the states that decriminalized
marijuana use may have reflected a more lax or
tolerant approach to marijuana use before decrimi-
nalization. Hence, decriminalization would not have
resulted in any significant lessening of enforcement,
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rettes (defined as those smoked by �5% of 8th, 10th,
and 12th graders in 1998) in youth-oriented maga-
zines increased from 1995 to 2000, as did expendi-
tures for adult brands in youth-oriented maga-
zines.33 The Supreme Court recently struck down
several Massachusetts regulations aimed at protect-
ing schoolchildren from tobacco advertising (includ-
ing bans on tobacco ads within 1000 feet of a school
or playground). “The state’s interest in preventing
underage tobacco use is substantial and even com-
pelling, but it is no less true that the sale and use of
tobacco by adults is a legal activity,” wrote Justice
Sandra Day O’Connor for the majority. She contin-
ued, “. . . tobacco retailers and manufacturers have
an interest in conveying truthful information about
their products to adults, and adults have a corre-
sponding interest in receiving truthful information
about tobacco products.”34 Presumably, these same
interests in regard to advertising for marijuana prod-
ucts also would be protected.

DiFranza35 has demonstrated that both the states
and the federal government are poorly enforcing the
Synar Amendment, which requires states to control
the sale of tobacco products to those younger than 18
years. Legalization of marijuana for adults but not
adolescents would necessitate additional law en-

forcement burdens on a system that currently is not
meeting its regulatory obligations.

Similarly, the alcoholic-beverage industry contin-
ues to portray drinking in terms that clearly appeal
to young people. Drinking is associated with being
sexy, popular, and fun and as an ideal means to
“break the ice” in social settings.36 These portrayals
are extremely enticing to adolescents, who are in the
process of developing their own identities as well as
refining their social skills. One can speculate that
distributors of marijuana quickly would recognize
the profitability of portraying marijuana in a similar
manner (thereby maximizing sales), all the while
protesting that their marketing attempts seek only to
induce adults to change brands.

How adolescents would perceive a change in the
legal status of marijuana, even if only for adults, also
is difficult to determine. However, recent studies
have shown that prevalence of adolescent marijuana
use is inversely proportional to the perceived risk
associated with use (Fig 1).37 The proportion of 12th
graders who reported using marijuana in the past 30
days peaked in 1978 and again in 1997, exactly the
years in which the perceived risk of regular use was
at its lowest.

Some research suggests that legal sanctions may

Fig 1. Marijuana: trends in perceived availability, perceived risk of regular use, and prevalence of use in past 30 days for 12th grad-
ers

http://www.pediatrics.org/cgi/content/full/113/6/e632 e635

 at Amer Acad of Pediatrics on November 16, 2004 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org


influence the initial decision to use drugs and that
this influence diminishes as drug use by individuals
progresses.38 If so, it is the youngest adolescents
(those who have not yet tried marijuana or are in the
experimentation phase) who would be affected most
by changes in marijuana laws. Age at first use is, in
turn, a risk factor for problem use in the future.39

Moral development in children and adolescents
assumes a developmental trajectory. Early adoles-
cents have a concrete approach to morality: laws are
obeyed to avoid punishment. As such, young ado-
lescents would be most susceptible to the deterrent
effects of drug laws. This deterrent effect could dis-
appear or lessen with legalization of marijuana. Once
adolescents gain the ability to think abstractly, chal-
lenges to the apparent hypocrisy of “do as I say, not
as I do” can be anticipated.

Parental drug use is an important influence on
adolescents’ drug use.40 Recent data indicate that
easy household access to illicit substances is associ-
ated with greater risk of marijuana use among both
younger and older adolescents.41 Some adults may
choose not to use marijuana (however they may feel
about the law), because the potential risk of criminal
sanctions outweighs any perceived benefit from us-
ing the drug. With the demise of legal sanctions
against use, some parents may choose to begin using
marijuana, acting as an important new source of
exposure for their adolescents. Parental use of mari-
juana in the last year is associated with their adoles-
cent’s use during the same period.42

Availability of marijuana, which might increase if
the drug were legalized, clearly has been shown to
affect adolescents’ use. Adolescents who have been
offered marijuana are 7 times more likely to use it
than are those who have not been offered marijuana.
Similarly, those who report that marijuana is easy to
get are approximately 2.5 times more likely to use it
than those who consider it hard to get.43

Marijuana is cheap and easy to produce; if it were
legalized, its price likely would decrease below cur-
rent levels. Work by Pacula et al44 in the United
States and Williams45 in Australia demonstrates
clearly that a decrease in the price of marijuana is
associated with a significant increase in the preva-
lence of use among adolescents.

Some advocates for the legalization of marijuana
argue that it is safer than alcohol. They suggest that
increased use of marijuana by young people might
have a positive effect if some adolescents switched
from alcohol to marijuana (a substitution effect). This
theory cannot be supported by recent studies on
adolescent marijuana and alcohol use that incorpo-
rated the price of marijuana into the analysis. These
studies conclude that an increase in use of marijuana
by adolescents would result in an increased use of
alcohol (ie, that the 2 drugs are economic comple-
ments).46

From a public health perspective, even a small
increase in use, whether attributable to increased
availability or decreased perception of risk, would
have significant ramifications. For example, if only
an additional 1% of 15- to 19-year-olds in the United

States began using marijuana, there would be ap-
proximately 190 000 new users.47

COMPARISONS BETWEEN MARIJUANA,
ALCOHOL, AND TOBACCO

Proponents of legalization of marijuana argue that
in terms of costs to society, both financial and health-
related, alcohol and tobacco cause far more harm
than does marijuana. They argue that classifying a
relatively benign drug (marijuana) as schedule I and
vigorously prosecuting its sale and possession while
permitting the legal use of substances that cause far
more damage are inconsistent and illogical practices
or policies. That alcohol and tobacco cause far more
harm in our society than marijuana is undeniable,
but it does not follow logically that yet a third
addictive psychoactive drug (marijuana) should be
legalized. Many of the harms associated with alcohol
and tobacco use stem from the widespread accept-
ability, availability, and use of these substances.
Still other harms result from lax enforcement of cur-
rent laws regulating their use or sale, especially to
underage youth. Rather than legalizing marijuana,
an equally compelling approach would be vigor-
ously enforcing current regulations regarding sale
and use of alcohol and tobacco products to minimize
health-related problems attributable to their con-
sumption. Recent examples include lowering the
blood alcohol concentration that defines whether an
individual is driving while intoxicated to 0.08
mg/dL (0.02 mg/dL for youth), limiting or banning
smoking in public places, and banning cigarette ad-
vertisements targeted toward young people.

SUMMARY
Several recent studies concerning American ado-

lescents, the Dutch experience with decriminaliza-
tion (from 1984 to 1992), and the relationship be-
tween cheaper marijuana and use by adolescents
suggest that decriminalization increases marijuana
use by adolescents. Because no country has legalized
use of marijuana outright, there are no studies avail-
able to evaluate the potential effect of legalization in
the United States. Legalization of marijuana could
decrease adolescents’ perceptions of the risk of use
and increase their exposure to this drug. Further-
more, data concerning adolescents’ use of the 2 drugs
that are legal for adults (alcohol and tobacco) suggest
strongly that legalization of marijuana would have a
negative effect on youth. Alcohol and tobacco are the
drugs most widely abused by adolescents, although
their sale to adolescents (younger than 18 years for
tobacco and younger than 21 years for alcohol) is
illegal. Research demonstrates that manufacturers of
alcohol and tobacco market their products to young
people, and the recent Supreme Court decision and
experience with the Synar Amendment suggest that,
if marijuana were legalized, restrictions on the sale
and advertising of the substance to young people
would prove daunting. Finally, two in-depth reviews
of medical marijuana conclude that future research
should focus on the medical use of cannabinoids, not
smoked marijuana.
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Recommendations from the AAP are included in
the accompanying policy statement.48

Committee on Substance Abuse, 2001–2002
Edward A. Jacobs, MD, Chairperson
Alain Joffe, MD, MPH
John R. Knight, MD
John Kulig, MD, MPH
Peter D. Rogers, MD, MPH
Janet F. Williams, MD

Liaison
Deborah Simkin, MD

American Academy of Child and Adolescent
Psychiatry

Staff
Karen S. Smith

Committee on Adolescence, 2001–2002
David W. Kaplan, MD, MPH, Chairperson
Angela Diaz, MD
Ronald A. Feinstein, MD
Martin M. Fisher, MD
Jonathan D. Klein, MD, MPH
Ellen S. Rome, MD, MPH
W. Samuel Yancy, MD

Liaisons
Ann J. Davis, MD

American College of Obstetricians and
Gynecologists

Glen Pearson, MD
American Academy of Child and Adolescent
Psychiatry

Jean-Yves Frappier, MD
Canadian Paediatric Society

Staff
Karen S. Smith

REFERENCES
1. Deglamorising cannabis [editorial]. Lancet. 1995,346:1241
2. National Drug Intelligence Center. Marijuana. National Drug Threat As-

sessment 2003. Johnstown, PA: National Drug Intelligence Center; 2003.
Available at: www.usdoj.gov/ndic/pubs3/3300/marijuan.htm. Ac-
cessed February 4, 2004

3. Kassirer JP. Federal foolishness and marijuana. N Engl J Med.
1997,336:366–367

4. Canada Senate. Cannabis: Our Position for a Canadian Public Policy. Report
of the Senate Special Committee on Illegal Drugs. Available at:
www.medicalmarihuana.ca/pdfiles/senatesummary.pdf. Accessed
February 4, 2004

5. Katz G. Europe loosens its pot laws. Roll Stone. 2002,(899–900):55–57
6. Silvis J. Enforcing drug laws in The Netherlands. In: Leuw E, Marshall

IH, eds. Between Prohibition and Legalization. The Dutch Experiment in
Drug Policy. Amsterdam, The Netherlands: Kugler Publications; 1994:
41–58

7. American Academy of Pediatrics, Division of Child Health Research.
AAP Periodic Survey of Fellows No. 31: Issues Surrounding Drug Legaliza-
tion. Elk Grove Village, IL: American Academy of Pediatrics; 1995

8. Rodriguez de Fonseca F, Carrera MR, Navarro M, Koob GF, Weiss F.
Activation of corticotropin-releasing factor in the limbic system during
cannabinoid withdrawal. Science. 1997,276:2050–2054

9. Tanda G, Pontieri FE, Di Chiara G. Cannabinoid and heroin activation
of mesolimbic dopamine transmission by a common �1 opioid receptor
mechanism. Science. 1997,276:2048–2050

10. American Academy of Pediatrics, Committee on Substance Abuse.
Marijuana: a continuing concern for pediatricians. Pediatrics.
1999,104:982–985

11. Patton GC, Coffey C, Carlin JB, Degenhardt L, Lynskey M, Hall W.
Cannabis use and mental health in young people: cohort study. BMJ.
2002,325:1195–1198

12. Zammit S, Allebeck P, Andreasson S, Lundberg I, Lewis G. Self reported
cannabis use as a risk factor for schizophrenia in Swedish conscripts of
1969: historical cohort study. BMJ. 2002,325:1199–1203

13. Arseneault L, Cannon M, Poulton R, Murray R, Caspi A, Moffitt TE.
Cannabis use in adolescence and risk for adult psychosis: longitudinal
prospective study. BMJ. 2002,325:1212–1213

14. Eisen SA, Chantarujikapong S, Xian X, et al. Does marijuana use have
residual effects on self-reported health measures, socio-demographics
and quality of life? A monozygotic co-twin control study in men.
Addiction. 2002,97:1137–1144

15. Jonnes J. Hep-Cats, Narcs, and Pipe Dreams: A History of America’s Ro-
mance With Illegal Drugs. New York, NY: Scribner; 1996

16. Courtwright DT. Dark Paradise: A History of Opiate Addiction in America.
Cambridge, MA: Harvard University Press; 2001

17. Johnston LD, O’Malley PM, Bachman JG. Monitoring the Future: National
Survey Results on Drug Abuse, 1975–2001. Volume I: Secondary School
Students. Bethesda, MD: National Institute on Drug Abuse, Department
of Health and Human Services; 2002. NIH Publication No. 02-5106.
Available at: www.monitoringthefuture.org/pubs/monographs/
vol1�2001.pdf. Accessed May 13, 2003

18. Grinspoon L, Bakalar JB. Drug dependence: nonnarcotic agents. In:
Kaplan HL, Freedman AM, Sadock BJ, eds. Comprehensive Textbook of
Psychiatry. 3rd ed. Baltimore, MD: Williams & Wilkins; 1980:1621

19. Johnston LD, O’Malley PM, Bachman JG. Marijuana Decriminalization:
The Impact on Youth 1975–1980. Monitoring the Future Occasional Paper
No. 13. Ann Arbor, MI: Institute for Social Research, University of
Michigan; 1981

20. Chaloupka FJ, Pacula RL, Farrelly MC, Johnston LD, O’Malley PM. Do
Higher Cigarette Prices Encourage Youth to Use Marijuana? NBER Working
Paper No. w6939. Cambridge, MA: National Bureau of Economic
Research; 1999. Available at: www.nber.org/papers/w6939. Accessed
May 7, 2003

21. Swaim RC, Beauvais F, Chavez EL, Oetting ER. The effect of school
dropout rates on estimates of adolescent substance abuse among three
racial/ethnic groups. Am J Public Health. 1997,87:51–55

22. Pacula RL, Chriqui JF, King J. Marijuana Decriminalization: What Does it
Mean in the United States? Available at: www.impacteen.org/
generalarea�PDFs/mjdecriminal�paculaJuly2002.pdf. Accessed January
27, 2004

23. Donnelly N, Hall W, Christie P. The effects of partial decriminalisation
on cannabis use in South Australia, 1985 to 1993. Aust J Public Health.
1995,19:281–287

24. McGeorge J, Aitken CK. Effects of cannabis decriminalization in the
Australian Capital Territory on university students’ pattern of use. J
Drug Issues. 1997,27:785–793

25. Korf DJ. Dutch Treat: Formal Control and Illicit Drug Use in The Nether-
lands. Amsterdam, The Netherlands: Thesis Publishers; 1995

26. MacCoun R, Reuter P. Interpreting Dutch cannabis policy: reasoning by
analogy in the legalization debate. Science. 1997,278:47–52

27. MacCoun R, Reuter P. Evaluating alternative cannabis regimes. Br J
Psychiatry. 2001,178:123–128

28. State University of New York at Albany. Press Release February 20,
2001. Available at: http://monitoringthefuture.org/pubs/
espad�pr.pdf. Accessed December 17, 2003

29. Institute of Medicine. Introduction. In: Joy JE, Watson SJ, Benson JA,
eds. Marijuana and Medicine: Assessing the Science Base. Washington, DC:
National Academies Press; 1999:13–31

30. American Medical Association. Medical Marijuana. Report of the Council
on Scientific Affairs (A-01). Chicago, IL: American Medical Association;
2001. Available at: www.ama-assn.org/ama/pub/article/2036-
4971.html. Accessed May 7, 2003

31. Johnston LD, O’Malley PM, Bachman JG. Table 2: Trends in annual and
30-day prevalence of use of various drugs for eighth, tenth, and twelfth
graders. Available at: www.monitoringthefuture.org/data/03data/
pr03t2.pdf. Accessed January 27, 2004

32. Center for Substance Abuse Research. Cigarette advertisements in
youth magazines increased by $54 million after Tobacco Master Settle-
ment Agreement. In: CESAR Fax. Vol. 9. College Park, MD: Center for
Substance Abuse Research, University of Maryland; 2000. Available at:
www.cesar.umd.edu/cesar/cesarfax/vol9/9-26.pdf. Accessed May 7,
2003

33. King C III, Siegel M. The Master Settlement Agreement with the tobacco
industry and cigarette advertising in magazines. N Engl J Med.
2001,345:504–511

34. Lorillard Tobacco Company v Reilly. 218 F3d 30 (US Supreme Court 2001)
35. DiFranza JR. State and federal compliance with the Synar Amendment:

federal fiscal year 1998. Arch Pediatr Adolesc Med. 2001,155:572–578

http://www.pediatrics.org/cgi/content/full/113/6/e632 e637

 at Amer Acad of Pediatrics on November 16, 2004 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org


36. Austin SB, Rich M. Consumerism: its impact on the health of adoles-
cents. Adolesc Med. 2001,12:389–409

37. Johnston LD, O’Malley PM, Bachman JG. Monitoring the Future National
Survey Results on Drug Use, 1975–2002. Volume I: Secondary School Stu-
dents. Bethesda, MD: National Institute on Drug Abuse; 2003. NIH
Publication No. 03-5375

38. MacCoun RJ. Drugs and the law: a psychological analysis of drug
prohibition. Psychol Bull. 1993,113:497–512

39. Hawkins JD. Risk and protective factors and their implications for
preventive interventions for the health care professional. In: Schyd-
lower M, ed. Substance Abuse: A Guide for Health Professionals. 2nd ed. Elk
Grove Village, IL: American Academy of Pediatrics; 2002:1–19

40. Hawkins JD, Catalano RF, Miller JY. Risk and protective factors for
alcohol and other drug problems in adolescence and early adulthood:
implications for substance abuse prevention. Psychol Bull.
1992,112:64–105

41. Resnick MD, Bearman PS, Blum RW, et al. Protecting adolescents from
harm. Findings from the National Longitudinal Study on Adolescent
Health. JAMA. 1997,278:823–832

42. Kandel DB, Griesler PC, Lee G, Davies M, Schaffren C. Parental Influ-
ences on Adolescent Marijuana Use and the Baby Boom Generation: Findings
From the 1979–1996 Household Surveys on Drug Abuse. Rockville, MD:
Office of Applied Studies, Substance Abuse and Mental Health Services
Administration, Department of Health and Human Services; 2001.
Available at: www.SAMHSA.gov/OAS/NHSDA/BabyBoom/
cover.htm. Accessed May 7, 2003

43. Lane J, Gerstein D, Huang L, Wright D. Risk and Protective Factors for
Adolescent Drug Use: Findings From the 1997 National Household Survey on

Drug Abuse. Rockville, MD: Office of Applied Studies, Substance Abuse
and Mental Health Services Administration, Department of Health and
Human Services; 2001. Available at: www.samhsa.gov/oas/NHSDA/
NAC97/Table�of�Contents.htm. Accessed May 7, 2003

44. Pacula RL, Grossman M, Chaloupka FJ, O’Malley PM, Johnston LD,
Farrelly MC. Marijuana and youth. In: Gruber J, ed. Risky Behavior
Among Youths. An Economic Analysis. Chicago, IL: University of Chicago
Press; 2001:271–326

45. Williams J. The effects of price and policy on marijuana use: what can
be learned from the Australian experience? Health Economics [serial
online]. Available at: www3.interscience.wiley.com/cgi-bin/abstract/
103520930/START. Accessed May 13, 2003

46. Hall W, Pacula RL. Cannabis Use and Dependence: Public Health and Public
Policy. Victoria, Australia: Cambridge University Press; 2003

47. Census 2000 supplementary survey profile for United States. Available
at: www.census.gov/acs/www/Products/Profiles/Single/2002/
ACS/Tabular/010/01000US1.htm. Accessed May 13, 2003

48. American Academy of Pediatrics, Committee on Substance Abuse and
Committee on Adolescence. Policy statement: legalization of marijuana:
potential impact on youth. Pediatrics. 2004,113:1825–1826

All technical reports from the American Academy of Pediatrics
automatically expire 5 years after publication unless
reaffirmed, revised, or retired at or before that time.

e638 LEGALIZATION OF MARIJUANA: POTENTIAL IMPACT ON YOUTH

 at Amer Acad of Pediatrics on November 16, 2004 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org


TECHNICAL REPORT

The Lifelong Effects of Early Childhood Adversity and
Toxic Stress

abstract
Advances in fields of inquiry as diverse as neuroscience, molecular
biology, genomics, developmental psychology, epidemiology, sociology,
and economics are catalyzing an important paradigm shift in our un-
derstanding of health and disease across the lifespan. This converging,
multidisciplinary science of human development has profound impli-
cations for our ability to enhance the life prospects of children and to
strengthen the social and economic fabric of society. Drawing on these
multiple streams of investigation, this report presents an ecobiodeve-
lopmental framework that illustrates how early experiences and envi-
ronmental influences can leave a lasting signature on the genetic
predispositions that affect emerging brain architecture and long-term
health. The report also examines extensive evidence of the disruptive
impacts of toxic stress, offering intriguing insights into causal mech-
anisms that link early adversity to later impairments in learning, be-
havior, and both physical and mental well-being. The implications of
this framework for the practice of medicine, in general, and pediatrics,
specifically, are potentially transformational. They suggest that many
adult diseases should be viewed as developmental disorders that begin
early in life and that persistent health disparities associated with pov-
erty, discrimination, or maltreatment could be reduced by the allevi-
ation of toxic stress in childhood. An ecobiodevelopmental framework
also underscores the need for new thinking about the focus and bound-
aries of pediatric practice. It calls for pediatricians to serve as both
front-line guardians of healthy child development and strategically po-
sitioned, community leaders to inform new science-based strategies
that build strong foundations for educational achievement, economic
productivity, responsible citizenship, and lifelong health. Pediatrics
2012;129:e232–e246

INTRODUCTION
Of a good beginning cometh a good end.

John Heywood, Proverbs (1546)

The United States, like all nations of the world, is facing a number
of social and economic challenges that must be met to secure
a promising future. Central to this task is the need to produce a well-
educated and healthy adult population that is sufficiently skilled to
participate effectively in a global economy and to become responsible
stakeholders in a productive society. As concerns continue to grow
about the quality of public education and its capacity to prepare the
nation’s future workforce, increasing investments are being made in

Jack P. Shonkoff, MD, Andrew S. Garner, MD, PhD, and THE
COMMITTEE ON PSYCHOSOCIAL ASPECTS OF CHILD AND
FAMILY HEALTH, COMMITTEE ON EARLY CHILDHOOD,
ADOPTION, AND DEPENDENT CARE, AND SECTION ON
DEVELOPMENTAL AND BEHAVIORAL PEDIATRICS

KEY WORDS
ecobiodevelopmental framework, new morbidity, toxic stress,
social inequalities, health disparities, health promotion, disease
prevention, advocacy, brain development, human capital
development, pediatric basic science

ABBREVIATIONS
ACE—adverse childhood experiences
CRH—corticotropin-releasing hormone
EBD—ecobiodevelopmental
PFC—prefrontal cortex

This document is copyrighted and is property of the American
Academy of Pediatrics and its Board of Directors. All authors
have filed conflict of interest statements with the American
Academy of Pediatrics. Any conflicts have been resolved through
a process approved by the Board of Directors. The American
Academy of Pediatrics has neither solicited nor accepted any
commercial involvement in the development of the content of
this publication.

The guidance in this report does not indicate an exclusive
course of treatment or serve as a standard of medical care.
Variations, taking into account individual circumstances, may be
appropriate.

All technical reports from the American Academy of Pediatrics
automatically expire 5 years after publication unless reaffirmed,
revised, or retired at or before that time.

www.pediatrics.org/cgi/doi/10.1542/peds.2011-2663

doi:10.1542/peds.2011-2663

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).

Copyright © 2012 by the American Academy of Pediatrics

e232 FROM THE AMERICAN ACADEMY OF PEDIATRICS

http://pediatrics.aappublications.org/


the preschool years to promote the
foundations of learning. Although
debates about early childhood policy
focus almost entirely on educational
objectives, science indicates that
sound investments in interventions
that reduce adversity are also likely to
strengthen the foundations of physical
and mental health, which would gen-
erate even larger returns to all of
society.1,2 This growing scientific un-
derstanding about the common roots
of health, learning, and behavior in
the early years of life presents a po-
tentially transformational opportunity
for the future of pediatrics.

Identifying the origins of adult disease
and addressing them early in life are
critical steps toward changing our
current health care system from a
“sick-care” to a “well-care” model.3–5

Although new discoveries in basic
science, clinical subspecialties, and
high-technology medical interventions
continue to advance our capacity to
treat patients who are ill, there is
growing appreciation that a success-
ful well-care system must expand its
scope beyond the traditional realm of
individualized, clinical practice to ad-
dress the complex social, economic,
cultural, environmental, and devel-
opmental influences that lead to
population-based health disparities
and unsustainable medical care ex-
penditures.2,6,7 The science of early
childhood development has much to
offer in the realization of this vision,
and the well-being of young children
and their families is emerging as a
promising focus for creative invest-
ment.

The history of pediatrics conveys a rich
narrative of empirical investigation
and pragmatic problem solving. Its
emergence as a specialized domain
of clinical medicine in the late 19th
century was dominated by concerns
about nutrition, infectious disease, and
premature death. In the middle of

the 20th century, as effective vaccines,
antibiotics, hygiene, and other public
health measures confronted the in-
fectious etiologies of childhood illness,
a variety of developmental, behavioral,
and family difficulties became known
as the “new morbidities.”8 By the end
of the century, mood disorders, pa-
rental substance abuse, and exposure
to violence, among other conditions,
began to receive increasing attention
in the pediatric clinical setting and
became known as the “newer mor-
bidities.”9 Most recently, increasingly
complex mental health concerns; the
adverse effects of television viewing;
the influence of new technologies; ep-
idemic increases in obesity; and per-
sistent economic, racial, and ethnic
disparities in health status have been
called the “millennial morbidities.”10

Advances in the biological, develop-
mental, and social sciences now offer
tools to write the next important
chapter. The overlapping and syner-
gistic characteristics of the most
prevalent conditions and threats to
child well-being—combined with the
remarkable pace of new discoveries
in developmental neuroscience, ge-
nomics, and the behavioral and social
sciences—present an opportunity to
confront a number of important ques-
tions with fresh information and a
new perspective. What are the bi-
ological mechanisms that explain the
well-documented association between
childhood adversity and adult health
impairment? As these causal mecha-
nisms are better elucidated, what can
the medical field, specifically, and so-
ciety, more generally, do to reduce or
mitigate the effects of disruptive
early-life influences on the origins of
lifelong disease? When is the optimal
time for those interventions to be
implemented?

This technical report addresses these
important questions in 3 ways. First,
it presents a scientifically grounded,

ecobiodevelopmental (EBD) framework
to stimulate fresh thinking about the
promotion of health and prevention of
disease across the lifespan. Second, it
applies this EBD framework to better
understand the complex relationships
among adverse childhood circum-
stances, toxic stress, brain architec-
ture, and poor physical and mental
health well into adulthood. Third, it
proposes a new role for pediatricians
to promote the development and im-
plementation of science-based strate-
gies to reduce toxic stress in early
childhood as a means of preventing
or reducing many of society’s most
complex and enduring problems,
which are frequently associated with
disparities in learning, behavior, and
health. The magnitude of this latter
challenge cannot be overstated. A re-
cent technical report from the Amer-
ican Academy of Pediatrics reviewed
58 years of published studies and
characterized racial and ethnic dis-
parities in children’s health to be ex-
tensive, pervasive, persistent, and, in
some cases, worsening.11 Moreover,
the report found only 2 studies that
evaluated interventions designed to
reduce disparities in children’s health
status and health care that also com-
pared the minority group to a white
group, and none used a randomized
controlled trial design.

The causal sequences of risk that
contribute to demographic differences
in educational achievement and physi-
cal well-being threaten our country’s
democratic ideals by undermining the
national credo of equal opportunity.
Unhealthy communities with too many
fast food franchises and liquor stores,
yet far too few fresh food outlets
and opportunities for physical activity,
contribute to an unhealthy population.
Unemployment and forced mobility
disrupt the social networks that sta-
bilize communities and families and,
thereby, lead to higher rates of violence
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and school dropout. The purpose of
this technical report is to leverage new
knowledge from the biological and
social sciences to help achieve the
positive life outcomes that could be
accrued to all of society if more effec-
tive strategies were developed to re-
duce the exposure of young children
to significant adversity.

A NEW FRAMEWORK FOR
PROMOTING HEALTHY
DEVELOPMENT

Advances in our understanding of
the factors that either promote or
undermine early human development
have set the stage for a significant
paradigm shift.12 In simple terms, the
process of development is now un-
derstood as a function of “nature
dancing with nurture over time,” in
contrast to the longstanding but now
outdated debate about the influence
of “nature versus nurture.”13 That is
to say, beginning prenatally, continu-
ing through infancy, and extending
into childhood and beyond, develop-
ment is driven by an ongoing, in-
extricable interaction between biology
(as defined by genetic predisposi-
tions) and ecology (as defined by the
social and physical environment)12,14,15

(see Fig 1).

Building on an ecological model that
explains multiple levels of influence
on psychological development,16 and a
recently proposed biodevelopmental
framework that offers an integrated,
science-based approach to coordinated,
early childhood policy making and
practice across sectors,17 this techni-
cal report presents an EBD framework
that draws on a recent report from
the Center on the Developing Child at
Harvard University to help physicians
and policy makers think about how
early childhood adversity can lead to
lifelong impairments in learning, be-
havior, and both physical and mental
health.1,6

Some of the most compelling new
evidence for this proposed framework
comes from the rapidly moving field
of epigenetics, which investigates the
molecular biological mechanisms (such
as DNA methylation and histone acet-
ylation) that affect gene expression
without altering DNA sequence. For
example, studies of maternal care in
rats indicate that differences in the
quality of nurturing affect neural
function in pups and negatively affect
cognition and the expression of psy-
chopathology later in life. Moreover,
rats whose mothers showed increased
levels of licking and grooming during
their first week of life also showed less
exaggerated stress responses as adults
compared with rats who were reared
by mothers with a low level of licking
and grooming, and the expression of
mother-pup interactions in the pups

has been demonstrated to be passed
on to the next generation.18–22 This
burgeoning area of research is chal-
lenging us to look beyond genetic
predispositions to examine how envi-
ronmental influences and early expe-
riences affect when, how, and to what
degree different genes are actually
activated, thereby elucidating the
mechanistic linkages through which
gene-environment interaction can af-
fect lifelong behavior, development,
and health (see Fig 1).

Additional evidence for the proposed
framework comes from insights ac-
crued during the “Decade of the
Brain” in the 1990s, when the National
Institutes of Health invested signifi-
cant resources into understanding
both normal and pathologic neuronal
development and function. Subse-
quent advances in developmental
neuroscience have begun to describe
further, in some cases at the molec-
ular and cellular levels, how an in-
tegrated, functioning network with
billions of neurons and trillions of
connections is assembled. Because
this network serves as the biological
platform for a child’s emerging social-
emotional, linguistic, and cognitive
skills, developmental neuroscience is
also beginning to clarify the under-
lying causal mechanisms that explain
the normative process of child de-
velopment. In a parallel fashion, lon-
gitudinal studies that document the
long-term consequences of childhood
adversity indicate that alterations in
a child’s ecology can have measurable
effects on his or her developmental
trajectory, with lifelong consequences
for educational achievement, economic
productivity, health status, and lon-
gevity.23–27

The EBD framework described in this
article presents a new way to think
about the underlying biological mech-
anisms that explain this robust link
between early life adversities (ie, the

FIGURE 1
The basic science of pediatrics. An emerging,
multidisciplinary science of development sup-
ports an EBD framework for understanding the
evolution of human health and disease across
the life span. In recent decades, epidemiology,
developmental psychology, and longitudinal
studies of early childhood interventions have
demonstrated significant associations (hashed
red arrow) between the ecology of childhood
and a wide range of developmental outcomes
and life course trajectories. Concurrently, ad-
vances in the biological sciences, particularly in
developmental neuroscience and epigenetics,
have made parallel progress in beginning to
elucidate the biological mechanisms (solid
arrows) underlying these important associa-
tions. The convergence of these diverse dis-
ciplines defines a promising new basic science
of pediatrics.
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new morbidities of childhood) and im-
portant adult outcomes. The innovation
of this approach lies in its mobilization
of dramatic scientific advances in the
service of rethinking basic notions of
health promotion and disease pre-
vention within a fully integrated, life
span perspective from conception to
old age.6 In this context, significant
stress in the lives of young children is
viewed as a risk factor for the genesis
of health-threatening behaviors as well
as a catalyst for physiologic respon-
ses that can lay the groundwork for
chronic, stress-related diseases later
in life.

Understanding the Biology of
Stress

Although genetic variability clearly
plays a role in stress reactivity, early
experiences and environmental influ-
ences can have considerable impact.
Beginning as early as the prenatal pe-
riod, both animal28–30 and human31,32

studies suggest that fetal exposure to
maternal stress can influence later
stress responsiveness. In animals, this
effect has been demonstrated not
only in the offspring of the studied
pregnancy but also in subsequent
generations. The precise biological
mechanisms that explain these find-
ings remain to be elucidated, but
epigenetic modifications of DNA ap-
pear likely to play a role.31,33,34 Early
postnatal experiences with adversity
are also thought to affect future re-
activity to stress, perhaps by altering
the developing neural circuits con-
trolling these neuroendocrine respon-
ses.34,35 Although much research
remains to be performed in this area,
there is a strong scientific consensus
that the ecological context modulates
the expression of one’s genotype. It
is as if experiences confer a “sig-
nature” on the genome to authorize
certain characteristics and behaviors
and to prohibit others. This concept

underscores the need for greater un-
derstanding of how stress “gets under
the skin,” as well as the importance
of determining what external and in-
ternal factors can be mobilized to
prevent that embedding process or
protect against the consequences of
its activation.

Physiologic responses to stress are
well defined.36–38 The most exten-
sively studied involve activation of the
hypothalamic-pituitary-adrenocortical
axis and the sympathetic-adrenomedullary
system, which results in increased
levels of stress hormones, such as
corticotropin-releasing hormone (CRH),
cortisol, norepinephrine, and adrena-
line. These changes co-occur with
a network of other mediators that
include elevated inflammatory cyto-
kines and the response of the para-
sympathetic nervous system, which
counterbalances both sympathetic
activation and inflammatory respon-
ses. Whereas transient increases in
these stress hormones are protective
and even essential for survival, ex-
cessively high levels or prolonged
exposures can be quite harmful or
frankly toxic,39–41 and the dysregulation
of this network of physiologic
mediators (eg, too much or too little
cortisol; too much or too little in-
flammatory response) can lead to
a chronic “wear and tear” effect
on multiple organ systems, including
the brain.39–41 This cumulative, stress-
induced burden on overall body func-
tioning and the aggregated costs, both
physiologic and psychological, re-
quired for coping and returning to
homeostatic balance, have been re-
ferred to as “allostatic load.”38,42–44

The dynamics of these stress-mediating
systems are such that their over-
activation in the context of repeated or
chronic adversity leads to alterations
in their regulation.

The National Scientific Council on
the Developing Child has proposed

a conceptual taxonomy comprising 3
distinct types of stress responses (in
contrast to the actual stressors them-
selves) in young children—positive,
tolerable, and toxic—on the basis of
postulated differences in their po-
tential to cause enduring physiologic
disruptions as a result of the intensity
and duration of the response.17,45 A
positive stress response refers to
a physiologic state that is brief and
mild to moderate in magnitude. Cen-
tral to the notion of positive stress is
the availability of a caring and re-
sponsive adult who helps the child
cope with the stressor, thereby pro-
viding a protective effect that facili-
tates the return of the stress response
systems back to baseline status. Ex-
amples of precipitants of a positive
stress response in young children in-
clude dealing with frustration, getting
an immunization, and the anxiety as-
sociated with the first day at a child
care center. When buffered by an en-
vironment of stable and supportive
relationships, positive stress respon-
ses are a growth-promoting element
of normal development. As such, they
provide important opportunities to
observe, learn, and practice healthy,
adaptive responses to adverse expe-
riences.

A tolerable stress response, in con-
trast to positive stress, is associated
with exposure to nonnormative expe-
riences that present a greater magni-
tude of adversity or threat. Precipitants
may include the death of a family
member, a serious illness or injury,
a contentious divorce, a natural di-
saster, or an act of terrorism. When
experienced in the context of buffer-
ing protection provided by suppor-
tive adults, the risk that such
circumstances will produce excessive
activation of the stress response
systems that leads to physiologic
harm and long-term consequences
for health and learning is greatly

PEDIATRICS Volume 129, Number 1, January 2012 e235

FROM THE AMERICAN ACADEMY OF PEDIATRICS

http://pediatrics.aappublications.org/


reduced. Thus, the essential char-
acteristic that makes this form of
stress response tolerable is the
extent to which protective adult
relationships facilitate the child’s adap-
tive coping and a sense of control,
thereby reducing the physiologic stress
response and promoting a return to
baseline status.

The third and most dangerous form of
stress response, toxic stress, can re-
sult from strong, frequent, or pro-
longed activation of the body’s stress
response systems in the absence of
the buffering protection of a supportive,
adult relationship. The risk factors
studied in the Adverse Childhood
Experiences Study23 include examples
of multiple stressors (eg, child abuse
or neglect, parental substance abuse,
and maternal depression) that are
capable of inducing a toxic stress re-
sponse. The essential characteristic of
this phenomenon is the postulated
disruption of brain circuitry and other
organ and metabolic systems dur-
ing sensitive developmental periods.
Such disruption may result in ana-
tomic changes and/or physiologic
dysregulations that are the precursors
of later impairments in learning and
behavior as well as the roots of chronic,
stress-related physical and mental ill-
ness. The potential role of toxic stress
and early life adversity in the patho-
genesis of health disparities under-
scores the importance of effective
surveillance for significant risk factors
in the primary health care setting. More
important, however, is the need for
clinical pediatrics to move beyond the
level of risk factor identification and to
leverage advances in the biology of ad-
versity to contribute to the critical task
of developing, testing, and refining new
and more effective strategies for re-
ducing toxic stress and mitigating its
effects as early as possible, before
irrevocable damage is done. Stated
simply, the next chapter of innovation

in pediatrics remains to be written,
but the outline and plot are clear.

Toxic Stress and the Developing
Brain

In addition to short-term changes in
observable behavior, toxic stress in
young children can lead to less out-
wardly visible yet permanent changes
in brain structure and function.39,46

The plasticity of the fetal, infant, and
early childhood brain makes it par-
ticularly sensitive to chemical influ-
ences, and there is growing evidence
from both animal and human studies
that persistently elevated levels of
stress hormones can disrupt its de-
veloping architecture.45 For example,
abundant glucocorticoid receptors are
found in the amygdala, hippocampus,
and prefrontal cortex (PFC), and ex-
posure to stressful experiences has
been shown to alter the size and
neuronal architecture of these areas
as well as lead to functional differ-
ences in learning, memory, and as-
pects of executive functioning. More
specifically, chronic stress is associ-
ated with hypertrophy and overactivity
in the amygdala and orbitofrontal
cortex, whereas comparable levels of
adversity can lead to loss of neurons
and neural connections in the hippo-
campus and medial PFC. The functional
consequences of these structural
changes include more anxiety related
to both hyperactivation of the amyg-
dala and less top-down control as a
result of PFC atrophy as well as im-
paired memory and mood control as
a consequence of hippocampal re-
duction.47 Thus, the developing archi-
tecture of the brain can be impaired
in numerous ways that create a weak
foundation for later learning, behav-
ior, and health.

Along with its role in mediating fear
and anxiety, the amygdala is also an
activator of the physiologic stress
response. Its stimulation activates

sympathetic activity and causes neu-
rons in the hypothalamus to release
CRH. CRH, in turn, signals the pituitary
to release adrenocorticotropic hor-
mone, which then stimulates the
adrenal glands to increase serum
cortisol concentrations. The amygdala
contains large numbers of both CRH
and glucocorticoid receptors, begin-
ning early in life, which facilitate the
establishment of a positive feedback
loop. Significant stress in early child-
hood can trigger amygdala hypertro-
phy and result in a hyperresponsive
or chronically activated physiologic
stress response, along with increased
potential for fear and anxiety.48,49 It is
in this way that a child’s environment
and early experiences get under the
skin.

Although the hippocampus can turn
off elevated cortisol, chronic stress
diminishes its capacity to do so and
can lead to impairments in memory
and mood-related functions that are
located in this brain region. Exposure
to chronic stress and high levels of
cortisol also inhibit neurogenesis in
the hippocampus, which is believed to
play an important role in the encoding
of memory and other functions. Fur-
thermore, toxic stress limits the ability
of the hippocampus to promote con-
textual learning, making it more dif-
ficult to discriminate conditions for
which there may be danger versus
safety, as is common in posttraumatic
stress disorder. Hence, altered brain
architecture in response to toxic stress
in early childhood could explain, at
least in part, the strong association
between early adverse experiences
and subsequent problems in the de-
velopment of linguistic, cognitive, and
social-emotional skills, all of which are
inextricably intertwined in the wiring
of the developing brain.45

The PFC also participates in turning
off the cortisol response and has
an important role in the top-down
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regulation of autonomic balance (ie,
sympathetic versus parasympathetic
effects), as well as in the develop-
ment of executive functions, such as
decision-making, working memory,
behavioral self-regulation, and mood
and impulse control. The PFC is also
known to suppress amygdala activity,
allowing for more adaptive responses
to potentially threatening or stress-
ful experiences; however, exposure to
stress and elevated cortisol results in
dramatic changes in the connectivity
within the PFC, which may limit its
ability to inhibit amygdala activity and,
thereby, impair adaptive responses to
stress. Because the hippocampus and
PFC both play a significant role in
modulating the amygdala’s initiation
of the stress response, toxic stress–
induced changes in architecture and
connectivity within and between these
important areas might account
for the variability seen in stress-
responsiveness.50 This can then result
in some children appearing to be both
more reactive to even mildly adverse
experiences and less capable of effec-
tively coping with future stress.36,37,45,51

Toxic Stress and the Early
Childhood Roots of Lifelong
Impairments in Physical and
Mental Health

As described in the previous section,
stress-induced changes in the archi-
tecture of different regions of the
developing brain (eg, amygdala, hip-
pocampus, and PFC) can have poten-
tially permanent effects on a range of
important functions, such as regulat-
ing stress physiology, learning new
skills, and developing the capacity
to make healthy adaptations to future
adversity.52,53 As the scientific evi-
dence for these associations has be-
come better known and has been
disseminated more widely, its impli-
cations for early childhood policy and
programs have become increasingly

appreciated by decision makers
across the political spectrum. Not-
withstanding this growing awareness,
however, discussions about early
brain development in policy-making
circles have focused almost entirely
on issues concerned with school
readiness as a prerequisite for later
academic achievement and the de-
velopment of a skilled adult work-
force. Within this same context, the
health dimension of early childhood
policy has focused largely on the tra-
ditional components of primary pedi-
atric care, such as immunizations,
early identification of sensory im-
pairments and developmental delays,
and the prompt diagnosis and treat-
ment of medical problems. That said,
as advances in the biomedical sciences
have generated growing evidence
linking biological disruptions associ-
ated with adverse childhood experi-
ences (ACE) to greater risk for a variety
of chronic diseases well into the adult
years, the need to reconceptualize
the health dimension of early child-
hood policy has become increasingly
clear.1,6 Stated simply, the time has
come to expand the public’s un-
derstanding of brain development
and shine a bright light on its re-
lation to the early childhood roots
of adult disease and to examine the
compelling implications of this grow-
ing knowledge base for the future of
pediatric practice.

The potential consequences of toxic
stress in early childhood for the
pathogenesis of adult disease are
considerable. At the behavioral level,
there is extensive evidence of a strong
link between early adversity and a
wide range of health-threatening be-
haviors. At the biological level, there is
growing documentation of the extent
to which both the cumulative burden
of stress over time (eg, from chronic
maltreatment) and the timing of
specific environmental insults during

sensitive developmental periods (eg,
from first trimester rubella or pre-
natal alcohol exposure) can create
structural and functional disruptions
that lead to a wide range of physical
and mental illnesses later in adult life.1,6

A selective overview of this extensive
scientific literature is provided below.

The association between ACE and un-
healthy adult lifestyles has been well
documented. Adolescents with a his-
tory of multiple risk factors are more
likely to initiate drinking alcohol at
a younger age and are more likely to
use alcohol as a means of coping with
stress than for social reasons.54 The
adoption of unhealthy lifestyles as a
coping mechanism might also explain
why higher ACE exposures are asso-
ciated with tobacco use, illicit drug
abuse, obesity, and promiscuity,55,56 as
well as why the risk of pathologic
gambling is increased in adults who
were maltreated as children.57 Ado-
lescents and adults who manifest
higher rates of risk-taking behaviors
are also more likely to have trouble
maintaining supportive social net-
works and are at higher risk of school
failure, gang membership, unemploy-
ment, poverty, homelessness, violent
crime, incarceration, and becoming
single parents. Furthermore, adults
in this high-risk group who become
parents themselves are less likely to
be able to provide the kind of stable
and supportive relationships that are
needed to protect their children from
the damages of toxic stress. This in-
tergenerational cycle of significant
adversity, with its predictable repeti-
tion of limited educational achieve-
ment and poor health, is mediated, at
least in part, by the social inequalities
and disrupted social networks that
contribute to fragile families and
parenting difficulties.7,58,59

The adoption of unhealthy lifestyles
and associated exacerbation of so-
cioeconomic inequalities are potent
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risk factors for poor health. Up to 40%
of early deaths have been estimated
to be the result of behavioral or life-
style patterns,3 and 1 interpretation of
the ACE study data is that toxic stress
in childhood is associated with the
adoption of unhealthy lifestyles as a
coping mechanism.60 An additional 25%
to 30% of early deaths are thought to
be attributable to either inadequacies
in medical care3 or socioeconomic cir-
cumstances, many of which are known
to contribute to health care–related
disparities.61–67

Beyond its strong association with
later risk-taking and generally un-
healthy lifestyles, it is critically im-
portant to underscore the extent to
which toxic stress in early childhood
has also been shown to cause physi-
ologic disruptions that persist into
adulthood and lead to frank disease,
even in the absence of later health-
threatening behaviors. For example,
the biological manifestations of toxic
stress can include alterations in im-
mune function68 and measurable in-
creases in inflammatory markers,69–72

which are known to be associated
with poor health outcomes as diverse
as cardiovascular disease,69,70,73 viral
hepatitis,74 liver cancer,75 asthma,76

chronic obstructive pulmonary dis-
ease,77 autoimmune diseases,78 poor
dental health,72 and depression.79–81

Thus, toxic stress in early childhood
not only is a risk factor for later risky
behavior but also can be a direct
source of biological injury or disrup-
tion that may have lifelong conse-
quences independent of whatever
circumstances might follow later in
life. In such cases, toxic stress can be
viewed as the precipitant of a physio-
logic memory or biological signature
that confers lifelong risk well beyond
its time of origin.38,42–44

Over and above its toll on individuals,
it is also important to address the
enormous social and economic costs

of toxic stress and its consequences
for all of society. The multiple dimen-
sions of these costs extend from dif-
ferential levels of civic participation
and their impacts on the quality of
community life to the health and skills
of the nation’s workforce and its
ability to participate successfully in
a global economy. In the realm of
learning and behavior, economists
argue for early and sustained invest-
ments in early care and education
programs, particularly for children
whose parents have limited education
and low income, on the basis of per-
suasive evidence from cost-benefit
analyses that reveal the costs of in-
carceration and diminished economic
productivity associated with educa-
tional failure.82–86 In view of the rela-
tively scarce attention to health
outcomes in these long-term follow-up
studies, the full return on investments
that reduce toxic stress in early
childhood is likely to be much higher.
Health care expenditures that are
paying for the consequences of un-
healthy lifestyles (eg, obesity, tobacco,
alcohol, and substance abuse) are
enormous, and the costs of chronic
diseases that may have their origins
early in life include many conditions
that consume a substantial percent-
age of current state and federal
budgets. The potential savings in
health care costs from even small,
marginal reductions in the prevalence
of cardiovascular disease, hyperten-
sion, diabetes, and depression are,
therefore, likely to dwarf the consid-
erable economic productivity and
criminal justice benefits that have
been well documented for effective
early childhood interventions.

In summary, the EBD approach to
childhood adversity discussed in this
report has 2 compelling implications
for a full, life span perspective on
health promotion and disease pre-
vention. First, it postulates that toxic

stress in early childhood plays an
important causal role in the inter-
generational transmission of dispa-
rities in educational achievement and
health outcomes. Second, it under-
scores the need for the entire medical
community to focus more attention on
the roots of adult diseases that orig-
inate during the prenatal and early
childhood periods and to rethink
the concept of preventive health care
within a system that currently perpetu-
ates a scientifically untenable wall be-
tween pediatrics and internal medicine.

THE NEED FOR A NEW PEDIATRIC
PARADIGM TO PROMOTE HEALTH
AND PREVENT DISEASE

In his 1966 Aldrich Award address,
Dr Julius Richmond identified child
development as the basic science of
pediatrics.87 It is now time to expand
the boundaries of that science by in-
corporating more than 4 decades of
transformational research in neurosci-
ence, molecular biology, and genomics,
along with parallel advances in the be-
havioral and social sciences (see Fig 1).
This newly augmented, interdisciplinary,
basic science of pediatrics offers a
promising framework for a deeper
understanding of the biology and
ecology of the developmental process.
More importantly, it presents a com-
pelling opportunity to leverage these
rapidly advancing frontiers of knowl-
edge to formulate more effective strat-
egies to enhance lifelong outcomes in
learning, behavior, and health.

The time has come for a coordinated
effort among basic scientists, pediat-
ric subspecialists, and primary care
clinicians to develop more effective
strategies for addressing the origins of
social class, racial, and ethnic dis-
parities in health and development.
To this end, a unified, science-based
approach to early childhood policy
and practice across multiple sectors
(including primary health care, early
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care and education, and child welfare,
among many others) could provide
a compelling framework for a new era
in community-based investment in
which coordinated efforts are driven
by a shared knowledge base rather
than distracted by a diversity of tradi-
tions, approaches, and funding streams.

Recognizing both the critical value and
clear limitations of what can be ac-
complished within the constraints of
an office visit, 21st century pediatrics
is well positioned to serve as the pri-
mary engine for a broader approach
to health promotion and disease pre-
vention that is guided by cutting-edge
science and expanded in scope be-
yond individualized health care.88,89

The pediatric medical home of the
future could offer more than the early
identification of concerns and timely
referral to available programs, as
enhanced collaboration between pedia-
tricians and community-based agen-
cies could be viewed as a vehicle
for testing promising new interven-
tion strategies rather than simply

improving coordination among exist-
ing services. With this goal in mind,
science tells us that interventions that
strengthen the capacities of families
and communities to protect young
children from the disruptive effects
of toxic stress are likely to promote
healthier brain development and en-
hanced physical and mental well-
being. The EBD approach proposed in
this article is adapted from a science-
based framework created by the
Center on the Developing Child at
Harvard University to advance early
childhood policies and programs that
support this vision (see Fig 2).1 Its
rationale, essential elements, and im-
plications for pediatric practice are
summarized below.

Broadening the Framework for
Early Childhood Policy and
Practice

Advances across the biological, be-
havioral, and social sciences support
2 clear and powerful messages for
leaders who are searching for more

effective ways to improve the health of
the nation.6 First, current health pro-
motion and disease prevention poli-
cies focused largely on adults would
be more effective if evidence-based
investments were also made to
strengthen the foundations of health
in the prenatal and early childhood
periods. Second, significant reductions
in chronic disease could be achieved
across the life course by decreasing
the number and severity of adverse
experiences that threaten the well-
being of young children and by
strengthening the protective relation-
ships that help mitigate the harmful
effects of toxic stress. The multiple
domains that affect the biology of
health and development—including
the foundations of healthy devel-
opment, caregiver and community
capacities, and public and private sec-
tor policies and programs—provide
a rich array of targeted opportunities
for the introduction of innovative
interventions, beginning in the earli-
est years of life.1

FIGURE 2
An ecobiodevelopmental framework for early childhood policies and programs. This was adapted from ref 1. See text for details.
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The biology of health and develop-
ment explains how experiences and
environmental influences get under
the skin and interact with genetic
predispositions, which then result in
various combinations of physiologic
adaptation and disruption that affect
lifelong outcomes in learning, behavior,
and both physical and mental well-
being. These findings call for us to
augment adult-focused approaches to
health promotion and disease preven-
tion by addressing the early childhood
origins of lifelong illness and disability.

The foundations of healthy devel-
opment refers to 3 domains that es-
tablish a context within which the
early roots of physical and mental
well-being are nourished. These in-
clude (1) a stable and responsive
environment of relationships, which
provides young children with consis-
tent, nurturing, and protective inter-
actions with adults to enhance their
learning and help them develop
adaptive capacities that promote well-
regulated stress-response systems;
(2) safe and supportive physical,
chemical, and built environments,
which provide physical and emotional
spaces that are free from toxins and
fear, allow active exploration without
significant risk of harm, and offer
support for families raising young
children; and (3) sound and appropri-
ate nutrition, which includes health-
promoting food intake and eating
habits, beginning with the future moth-
er’s preconception nutritional status.

Caregiver and community capaci-
ties to promote health and prevent
disease and disability refers to the
ability of family members, early child-
hood program staff, and the social cap-
ital provided through neighborhoods,
voluntary associations, and the parents’
workplaces to play a major supportive
role in strengthening the foundations
of child health. These capacities can
be grouped into 3 categories: (1) time

and commitment; (2) financial, psycho-
logical, social, and institutional resour-
ces; and (3) skills and knowledge.

Public and private sector policies
and programs can strengthen the
foundations of health through their
ability to enhance the capacities of
caregivers and communities in the
multiple settings in which children
grow up. Relevant policies include
both legislative and administrative
actions that affect systems respon-
sible for primary health care, public
health, child care and early education,
child welfare, early intervention, family
economic stability (including employ-
ment support for parents and cash
assistance), community development
(including zoning regulations that in-
fluence the availability of open spaces
and sources of nutritious food), hous-
ing, and environmental protection,
among others. It is also important to
underscore the role that the private
sector can play in strengthening the
capacities of families to raise healthy
and competent children, particularly
through supportive workplace policies
(such as paid parental leave, support
for breastfeeding, and flexible work
hours to attend school activities and
medical visits).

Defining a Distinctive Niche for
Pediatrics Among Multiple Early
Childhood Disciplines
and Services

Notwithstanding the important goal
of ensuring a medical home for all
children, extensive evidence on the
social determinants of health indicates
that the reduction of disparities in
physical and mental well-being will
depend on more than access to high-
quality medical care alone. Moreover,
as noted previously, experience tells
us that continuing calls for enhanced
coordination of effort across service
systems are unlikely to be sufficient if
the systems are guided by different

values and bodies of knowledge and
the effects of their services are mod-
est. With these caveats in mind,
pediatricians are strategically situated
to mobilize the science of early child-
hood development and its underly-
ing neurobiology to stimulate fresh
thinking about both the scope of pri-
mary health care and its relation to
other programs serving young chil-
dren and their families. Indeed, every
system that touches the lives of chil-
dren—as well as mothers before and
during pregnancy—offers an oppor-
tunity to leverage this rapidly growing
knowledge base to strengthen the
foundations and capacities that make
lifelong healthy development possible.
Toward this end, explicit investments
in the early reduction of significant
adversity are particularly likely to
generate positive returns.

The possibilities and limitations of
well-child care within a multidimen-
sional health system have been the
focus of a spirited and enduring dis-
cussion within the pediatric com-
munity.88,90,91 Over more than half
a century, this dialogue has focused
on the need for family-centered,
community-based, culturally compe-
tent care for children with develop-
mental disabilities, behavior problems,
and chronic health impairments, as
well as the need for a broader con-
textual approach to the challenges of
providing more effective interventions
for children living under conditions of
poverty, with or without the additional
complications of parental mental ill-
ness, substance abuse, and exposure
to violence.10 As the debate has con-
tinued, the gap between the call for
comprehensive services and the re-
alities of day-to-day practice has re-
mained exceedingly difficult to reduce.
Basic recommendations for routine
developmental screening and refer-
rals to appropriate community-based
services have been particularly difficult
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to implement.92 The obstacles to prog-
ress in this area have been formidable
at both ends of the process—beginning
with the logistical and financial chal-
lenges of conducting routine develop-
mental screening in a busy office
setting and extending to significant
limitations in access to evidence-
based services for children and
families who are identified as having
problems that require intervention.

Despite long-standing calls for an ex-
plicit, community-focused approach to
primary care, a recent national study
of pediatric practices identified per-
sistent difficulties in achieving effec-
tive linkages with community-based
resources as a major challenge.92 A
parallel survey of parents also noted
the limited communication that ex-
ists between pediatric practices and
community-based services, such as
Supplemental Nutrition Program for
Women, Infants, and Children; child
care providers; and schools.93 Per-
haps most important, both groups
agreed that pediatricians cannot be
expected to meet all of a child’s needs.
This challenge is further complicated
by the marked variability in quality
among community-based services that
are available—ranging from evidence-
based interventions that clearly im-
prove child outcomes to programs that
appear to have only marginal effects
or no measurable impacts. Thus, al-
though chronic difficulty in securing
access to indicated services is an
important problem facing most prac-
ticing pediatricians, the limited evi-
dence of effectiveness for many of the
options that are available (particu-
larly in rural areas and many states
in which public investment in such
services is more limited) presents a
serious problem that must be acknowl-
edged and afforded greater attention.

At this point in time, the design and
successful implementation of more
effective models of health promotion

and disease prevention for children
experiencing significant adversity will
require more than advocacy for in-
creased funding. It will require a deep
investment in the development, test-
ing, continuous improvement, and
broad replication of innovative models
of cross-disciplinary policy and pro-
grammatic interventions that are guided
by scientific knowledge and led by
practitioners in the medical, educa-
tional, and social services worlds who
are truly ready to work together (and
to train the next generation of prac-
titioners) in new ways.88,89 The sheer
number and complexity of under-
addressed threats to child health that
are associated with toxic stress
demands bold, creative leadership
and the selection of strategic priori-
ties for focused attention. To this end,
science suggests that 2 areas are
particularly ripe for fresh thinking:
the child welfare system and the
treatment of maternal depression.

For more than a century, child welfare
services have focused on physical
safety, reduction of repeated injury,
and child custody. Within this context,
the role of the pediatrician is focused
largely on the identification of sus-
pected maltreatment and the docu-
mentation and treatment of physical
injuries. Advances in our understand-
ing of the impact of toxic stress on
lifelong health now underscore the
need for a broader pediatric approach
to meet the needs of children who have
been abused or neglected. In some
cases, this could be provided within
a medical home by skilled clinicians
with expertise in early childhood
mental health. In reality, however, the
magnitude of needs in this area gen-
erally exceeds the capacity of most
primary care practice settings. A re-
port from the Institute of Medicine and
National Research Council15 stated
that these needs could be addressed
through regularized referrals from

the child welfare system to the early
intervention system for children with
developmental delays or disabilities;
subsequent federal reauthorizations
of the Keeping Children and Families
Safe Act and the Individuals with Dis-
abilities Education Act (Part C) both
included requirements for establish-
ing such linkages. The implementation
of these federal requirements, how-
ever, has moved slowly.

The growing availability of evidence-
based interventions that have been
shown to improve outcomes for chil-
dren in the child welfare system94

underscores the compelling need to
transform “child protection” from its
traditional concern with physical
safety and custody to a broader focus
on the emotional, social, and cognitive
costs of maltreatment. The Centers for
Disease Control and Prevention has
taken an important step forward by
promoting the prevention of child
maltreatment as a public health con-
cern.95,96 The pediatric community
could play a powerful role in leading
the call for implementation of the
new requirement for linking child
welfare to early intervention programs,
as well as bringing a strong, science-
based perspective to the collaborative
development and implementation of
more effective intervention models.

The widespread absence of attention
to the mother-child relationship in
the treatment of depression in women
with young children is another striking
example of the gap between science
and practice that could be reduced by
targeted pediatric advocacy.97 Exten-
sive research has demonstrated the
extent to which maternal depression
compromises the contingent reciproc-
ity between a mother and her young
child that is essential for healthy cog-
nitive, linguistic, social, and emotional
development.98 Despite that well-
documented observation, the treat-
ment of depression in women with
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young children is typically viewed as
an adult mental health service and
rarely includes an explicit focus on
the mother-child relationship. This se-
rious omission illustrates a lack of
understanding of the consequences
for the developing brain of a young
child when the required “serve and
return” reciprocity of the mother-child
relationship is disrupted or incon-
sistent. Consequently, and not sur-
prisingly, abundant clinical research
indicates that the successful treat-
ment of a mother’s depression does
not generally translate into compara-
ble recovery in her young child unless
there is an explicit therapeutic focus
on their dyadic relationship.98 Pedia-
tricians are the natural authorities to
shed light on this current deficiency in
mental health service delivery. Advo-
cating for payment mechanisms that
require (or provide incentives for) the
coordination of child and parent med-
ical services (eg, through automatic
coverage for the parent-child dyad
linked to reimbursement for the treat-
ment of maternal depression) offers 1
promising strategy that American
Academy of Pediatrics state chapters
could pursue. As noted previously,
although some medical homes may
have the expertise to provide this
kind of integrative treatment, most
pediatricians rely on the availability
of other professionals with special-
ized skills who are often difficult to
find. Whether such services are pro-
vided within or connected to the
medical home, it is clear that stan-
dard pediatric practice must move
beyond screening for maternal de-
pression and invest greater energy in
securing the provision of appropriate
and effective treatment that meets
the needs of both mothers and their
young children.

The targeted messages conveyed in
these 2 examples are illustrative of
the kinds of specific actions that offer

promising new directions for the pe-
diatric community beyond general calls
for comprehensive, family-centered,
community-based services. Although
the practical constraints of office-based
practice make it unlikely that many
primary care clinicians will ever play
a lead role in the treatment of children
affected by maltreatment or maternal
depression, pediatricians are still the
best positioned among all the pro-
fessionals who care for young children
to provide the public voice and scientific
leadership needed to catalyze the de-
velopment and implementation of more
effective strategies to reduce adver-
sities that can lead to lifelong disparities
in learning, behavior, and health.

A great deal has been said about how
the universality of pediatric primary
care makes it an ideal platform for
coordinating the services needed by
vulnerable, young children and their
families. In this respect, the medical
home is strategically positioned to
play 2 important roles. The first is to
ensure that needs are identified, state-
of-the-art management is provided as
indicated, and credible evaluation is
conducted to assess the effects of the
services that are being delivered. The
second and, ultimately, more trans-
formational role is to mobilize the en-
tire pediatric community (including
both clinical specialists and basic
scientists) to drive the design and
testing of much-needed, new, science-
based interventions to reduce the
sources and consequences of signifi-
cant adversity in the lives of young
children.99 To this end, a powerful new
role awaits a new breed of pedia-
tricians who are prepared to build on
the best of existing community-based
services and to work closely with
creative leaders from a range of dis-
ciplines and sectors to inform inno-
vative approaches to health promotion
and disease prevention that generate
greater effects than existing efforts.

No other profession brings a compara-
ble level of scientific expertise, profes-
sional stature, and public trust—and
nothing short of transformational
thinking beyond the hospital and of-
fice settings is likely to create the
magnitude of breakthroughs in health
promotion that are needed to match
the dramatic advances that are cur-
rently emerging in the treatment of
disease. This new direction must be
part of the new frontier in pediatrics
—a frontier that brings cutting-edge
scientific thinking to the multidimen-
sional world of early childhood policy
and practice for children who face
significant adversity. Moving that fron-
tier forward will benefit considerably
from pediatric leadership that pro-
vides an intellectual and operational
bridge connecting the basic sciences
of neurobiology, molecular genetics,
and developmental psychology to the
broad and diverse landscape of health,
education, and human services.

SUMMARY

A vital and productive society with a
prosperous and sustainable future is
built on a foundation of healthy child
development. Health in the earliest
years—beginning with the future
mother’s well-being before she be-
comes pregnant—lays the ground-
work for a lifetime of the physical and
mental vitality that is necessary for
a strong workforce and responsible
participation in community life. When
developing biological systems are
strengthened by positive early expe-
riences, children are more likely to
thrive and grow up to be healthy,
contributing adults. Sound health in
early childhood provides a foundation
for the construction of sturdy brain
architecture and the achievement of
a broad range of skills and learning
capacities. Together these constitute
the building blocks for a vital and
sustainable society that invests in its

e242 FROM THE AMERICAN ACADEMY OF PEDIATRICS

http://pediatrics.aappublications.org/


human capital and values the lives of
its children.

Advances in neuroscience, molecular
biology, and genomics have converged
on 3 compelling conclusions: (1) early
experiences are built into our bodies;
(2) significant adversity can produce
physiologic disruptions or biological
memories that undermine the devel-
opment of the body’s stress response
systems and affect the developing
brain, cardiovascular system, immune
system, and metabolic regulatory con-
trols; and (3) these physiologic dis-
ruptions can persist far into adulthood
and lead to lifelong impairments in
both physical and mental health. This
technical report presents a frame-
work for integrating recent advances
in our understanding of human de-
velopment with a rich and growing
body of evidence regarding the dis-
ruptive effects of childhood adversity
and toxic stress. The EBD framework
that guides this report suggests that
many adult diseases are, in fact, de-
velopmental disorders that begin early
in life. This framework indicates that
the future of pediatrics lies in its
unique leadership position as a credi-
ble and respected voice on behalf of
children, which provides a powerful
platform for translating scientific ad-
vances into more effective strategies
and creative interventions to reduce
the early childhood adversities that
lead to lifelong impairments in learn-
ing, behavior, and health.

CONCLUSIONS

1. Advances in a broad range of
interdisciplinary fields, including
developmental neuroscience, molec-
ular biology, genomics, epigenetics,
developmental psychology, epidemi-
ology, and economics, are converg-
ing on an integrated, basic science
of pediatrics (see Fig 1).

2. Rooted in a deepening understand-
ing of how brain architecture is

shaped by the interactive effects
of both genetic predisposition and
environmental influence, and how
its developing circuitry affects a
lifetime of learning, behavior, and
health, advances in the biological
sciences underscore the founda-
tional importance of the early
years and support an EBD frame-
work for understanding the evolu-
tion of human health and disease
across the life span.

3. The biology of early childhood ad-
versity reveals the important role
of toxic stress in disrupting devel-
oping brain architecture and ad-
versely affecting the concurrent
development of other organ sys-
tems and regulatory functions.

4. Toxic stress can lead to potentially
permanent changes in learning
(linguistic, cognitive, and social-
emotional skills), behavior (adap-
tive versus maladaptive responses
to future adversity), and physiology
(a hyperresponsive or chronically
activated stress response) and can
cause physiologic disruptions that
result in higher levels of stress-
related chronic diseases and in-
crease the prevalence of unhealthy
lifestyles that lead to widening
health disparities.

5. The lifelong costs of childhood
toxic stress are enormous, as man-
ifested in adverse impacts on learn-
ing, behavior, and health, and
effective early childhood interven-
tions provide critical opportunities
to prevent these undesirable out-
comes and generate large eco-
nomic returns for all of society.

6. The consequences of significant ad-
versity early in life prompt an ur-
gent call for innovative strategies
to reduce toxic stress within the
context of a coordinated system of
policies and services guided by an
integrated science of early child-
hood and early brain development.

7. An EBD framework, grounded in an
integrated basic science, provides
a clear theory of change to help
leaders in policy and practice craft
new solutions to the challenges of
societal disparities in health, learn-
ing, and behavior (see Fig 2).

8. Pediatrics provides a powerful yet
underused platform for translating
scientific advances into innovative
early childhood policies, and prac-
ticing pediatricians are ideally po-
sitioned to participate “on the
ground” in the design, testing,
and refinement of new models of
disease prevention, health promo-
tion, and developmental enhance-
ment beginning in the earliest
years of life.
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Objective: To educate athletic trainers and others about the
dangers of lightning, provide lightning-safety guidelines, define
safe structures and locations, and advocate prehospital care
for lightning-strike victims.

Background: Lightning may be the most frequently encoun-
tered severe-storm hazard endangering physically active peo-
ple each year. Millions of lightning flashes strike the ground
annually in the United States, causing nearly 100 deaths and
400 injuries. Three quarters of all lightning casualties occur
between May and September, and nearly four fifths occur
between 10:00 AM and 7:00 PM, which coincides with the hours
for most athletic or recreational activities. Additionally, lightning
casualties from sports and recreational activities have risen
alarmingly in recent decades.

Recommendations: The National Athletic Trainers’ Associ-
ation recommends a proactive approach to lightning safety,
including the implementation of a lightning-safety policy that
identifies safe locations for shelter from the lightning hazard.
Further components of this policy are monitoring local weather
forecasts, designating a weather watcher, and establishing a

chain of command. Additionally, a flash-to-bang count of 30
seconds or more should be used as a minimal determinant of
when to suspend activities. Waiting 30 minutes or longer after
the last flash of lightning or sound of thunder is recommended
before athletic or recreational activities are resumed. Lightning-
safety strategies include avoiding shelter under trees, avoiding
open fields and spaces, and suspending the use of land-line
telephones during thunderstorms. Also outlined in this docu-
ment are the prehospital care guidelines for triaging and
treating lightning-strike victims. It is important to evaluate
victims quickly for apnea, asystole, hypothermia, shock, frac-
tures, and burns. Cardiopulmonary resuscitation is effective in
resuscitating pulseless victims of lightning strike. Maintenance
of cardiopulmonary resuscitation and first-aid certification
should be required of all persons involved in sports and
recreational activities.

Key Words: lightning, policies and procedures, lightning
casualties, severe-storm hazards, environmental hazards,
emergency action plan, thunderstorms, lightning-safety policy,
athletics, recreation

Over the past century, lightning has consistently been 1
of the top 3 causes of weather-related deaths in
this country.1,2 It kills approximately 100 people and

injures hundreds more each year.2ï5 Lightning is an enormous
and widespread danger to the physically active population, due
in part to the prevalence of thunderstorms in the afternoon to
early evening during the late spring to early fall and a
societal trend toward outdoor physical activities.2,3,6 Certain
areas of the United States have higher propensities for thun-
derstorm activity, and thus, higher casualty rates: the Atlantic
seaboard, southwest, southern Rocky Mountains, and southern
plains states.2,7
Worldwide, approximately 2000 thunderstorms and 50 to

100 lightning flashes occur every second.8 In 1997, the
National Lightning Detection Network recorded nearly
27 000 000 cloud-to-ground lightning strikes in the United

States (Christoph Zimmerman, Global Atmospherics, Inc,
Tucson, AZ, unpublished data). Many of these strikes caused
fires, power outages, property damage, loss of life, and
disabling injuries. Property damage from lightning is estimated
to cost $5 000 000 000 to $6 000 000 000 annually in this
country.9 While print and television news reports of lightning-
strike incidents to recreational athletes are frequent during the
thunderstorm season, many people are unsure about what to do
and where to go to improve their safety during thunderstorms.
It is incumbent on all individuals, particularly those who are
leaders in athletics and recreation, to appreciate the lightning
hazard, learn the published lightning-safety guidelines, and act
prudently, wisely, and in a spirit that will encourage safe
behavior in others.
The guidelines presented in this article govern all outdoor

activities, as well as indoor swimming-pool activities. The
purpose of this position statement is to recommend lightning-
safety policy guidelines and strategies and to educate athletic
trainers and others involved with athletic or recreation activi-
ties about the hazards of lightning.

Address correspondence to National Athletic Trainers’ Association,
Communications Department, 2952 Stemmons Freeway, Dallas, TX
75247.
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RECOMMENDATIONS
1. Formalize and implement a comprehensive, proactive

lightning-safety policy or emergency action plan specific
to lightning safety.1,7,10ï14 The components of this policy
should include the following:
A. An established chain of command that identifies who is

to make the call to remove individuals from the field or
an activity.

B. A designated weather watcher (ie, a person who actively
looks for the signs of threatening weather and notifies
the chain of command if severe weather becomes
dangerous).

C. A means of monitoring local weather forecasts and
warnings.

D. A listing of specific safe locations (for each field or site)
from the lightning hazard.

E. The use of specific criteria for suspension and resump-
tion of activities (refer to recommendations 4, 5, and 6).

F. The use of the recommended lightning-safety strategies
(refer to recommendations 7, 8, and 9).

2. The primary choice for a safe location from the lightning
hazard is any substantial, frequently inhabited building.
The electric and telephone wiring and plumbing pathways
aid in grounding a building, which is why buildings are
safer than remaining outdoors during thunderstorms. It is
important not to be connected to these pathways while
inside the structure during ongoing thunderstorms.

3. The secondary choice for a safer location from the light-
ning hazard is a fully enclosed vehicle with a metal roof
and the windows closed.1,7,10,11,13,14 Convertible cars and
golf carts do not provide protection from lightning danger.
It is important not to touch any part of the metal frame-
work of the vehicle while inside it during ongoing thun-
derstorms.

4. Seeking a safe structure or location at the first sign of
lightning or thunder activity is highly recommended. By
the time the flash-to-bang count approaches 30 seconds (or
is less than 30 seconds), all individuals should already be
inside or should immediately seek a safe structure or
location.1,13ï15 To use the flash-to-bang method, the ob-
server begins counting when a lightning flash is sighted.
Counting is stopped when the associated bang (thunder) is
heard. Divide this count by 5 to determine the distance to
the lightning flash (in miles). For example, a flash-to-bang
count of 30 seconds equates to a distance of 6 miles
(9.66 km).

5. Postpone or suspend activity if a thunderstorm appears
imminent before or during an activity or contest (regard-
less of whether lightning is seen or thunder heard) until the
hazard has passed. Signs of imminent thunderstorm activ-
ity are darkening clouds, high winds, and thunder or
lightning activity.

6. Once activities have been suspended, wait at least 30
minutes after the last sound of thunder or lightning
flash before resuming an activity or returning out-
doors.1,13ï15 A message should be read over the public
address system and lightning-safety tips should be placed
in game programs alerting spectators and competitors
about what to do and where to go to find a safer location
during thunderstorm activity.13,15

7. Extremely large athletic events are of particular concern with
regard to lightning safety. Consider using a multidisciplinary

approach to lessen lightning danger, such as integrating
weather forecasts, real-time thunderstorm data, a weather
watcher, and the flash-to-bang count to aid in decision
making.

8. Avoid being in contact with, or in proximity to, the highest
point of an open field or on the open water. Do not take
shelter under or near trees, flag poles, or light poles.1,8,10,13ï15

9. Avoid taking showers and using plumbing facilities (includ-
ing indoor and outdoor pools) and land-line telephones during
thunderstorm activity.1,8,10,13ï15 Cordless or cellular tele-
phones are safer to use when emergency help is needed.

10. Individuals who feel their hair stand on end or skin tingle or
hear crackling noises should assume the lightning-safe posi-
tion (ie, crouched on the ground, weight on the balls of the
feet, feet together, head lowered, and ears covered). Do not lie
flat on the ground.1,8,10,13ï15

11. Observe the following basic first-aid procedures, in order, to
manage victims of lightning strike16:
A. Survey the scene for safety. Ongoing thunderstorms may

still pose a threat to emergency personnel responding to
the situation.

B. Activate the local emergency management system.
C. Move the victim carefully to a safer location, if needed.
D. Evaluate and treat for apnea and asystole.
E. Evaluate and treat for hypothermia and shock.
F. Evaluate and treat for fractures.
G. Evaluate and treat for burns.

12. All persons should maintain current cardiopulmonary resus-
citation (CPR) and first-aid certification.

13. All individuals should have the right to leave an athletic site
or activity, without fear of repercussion or penalty, in order to
seek a safe structure or location if they feel they are in danger
from impending lightning activity.13,15

BACKGROUND

Lightning-Flash Development

Within a developing thunderstorm cloud, updrafts promote
the collision of rising and descending ice and water particles,
and the positive and negative charges are separated into distinct
layers. Positive charges are taken via updrafts to the top of the
cloud, while negative charges accumulate in the bottom of the
cloud, creating the equivalent of a giant atmospheric battery.8
A cloud-to-ground lightning flash is the product of the

buildup and discharge of static electric energy between the
charged regions of the cloud and the earth. The negatively
charged lower region of the cloud induces a positive charge on
the ground below. The tremendous electric forces between
these 2 opposite charges initiate the lightning flash, which
begins as a barely visible step leader moving in a series of steps
downward from the cloud. Various objects on the ground
(trees, chimneys, people, etc) can produce positively charged,
upward streamers. The connection of the step leader with an
upward streamer determines the connection point on the
ground. After contact, a bright return stroke propagates upward
from the ground, while electrons move downward toward the
earth.8 This entire phenomenon happens in less than a fraction
of a second,8 but a large amount of charge is transferred to the
earth from the cloud.
Most lightning flashes have several return strokes, separated

by only 0.004 to 0.005 seconds.8 The human eye can barely
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resolve the intervals between the strokes that cause the light-
ning flash to appear to flicker. A lightning flash is essentially
a brief spark, similar to that received from touching a doorknob
after walking across a carpeted room. The lightning channel is
approximately 2.54 cm (1 inch) in diameter and averages 4.83
to 8.05 km (3 to 5 miles) in vertical height but can be 9.66 km
(6 miles) or higher.8 Cloud-to-ground lightning flashes typi-
cally have peak currents ranging from 10 000 to 200 000 ¡,
and the electric potential between the cloud and ground can be
10 000 000 to 100 000 000 V.8
Thunder is created when lightning quickly heats the air

around it, sometimes to temperatures greater than approxi-
mately 27 800ÁC (50 000ÁF), which is about 5 times hotter than
the surface of the sun.8 The rapidly heated air around a
lightning channel explodes, which in turn creates the sound we
hear as a clap of thunder.8 The audible range of thunder is
about 16.09 km (10 miles) but can be more or less depending
on local conditions.1 Heat lightning is intracloud or intercloud
lightning that is too distant for the accompanying thunder to be
heard.8 Although it is possible to have lightning without
thunder, thunder never occurs in the absence of lightning.

Lightning Casualty Demographics

On average, lightning kills approximately 100 people each
year in this country, while many hundreds more are injured.2ï5
The death toll from lightning for 1940 to 1973 was greater than
that from tornadoes and hurricanes combined.17 Ninety-two
percent of lightning casualties occur between May and Sep-
tember, while July has the greatest number of casualties.2,3,7,18
Furthermore, 45% of the deaths and 80% of the casualties
occurred in these months between 10:00 AM and 7:00 PM,2,3,7,8
which coincides with the most likely time period for athletic or
recreational events. For these reasons, it is accurate to say that
lightning is the most dangerous and frequently encountered
severe-storm hazard that most people experience each
year.10,11
The statistics on lightning casualty demographics compiled

from the National Oceanographic and Atmospheric Adminis-
tration publication Storm Data for the state of Colorado over
the last few decades demonstrate an increase in the number of
lightning casualties in persons involved in sports and outdoor
recreation.7,10,18,19 Fifty-two percent of lightning casualties
were people involved in outdoor recreation.7,18 In addition,
these authors noted that the highest number of casualties from
lightning was recorded in recreational and sports activities for
each year of the study.18 During the 1960s, more than 30% of
lightning casualties occurred during outdoor recreation activi-
ties; during the 1970s, that figure rose to 47%.17 Furthermore,
the rate of increase of lightning casualties during sports was
higher than the general United States population rate of
increase during the same time period.7,18
Lightning casualty statistics from Colorado demonstrate that

the most common sites for fatalities were open fields
(27%), near trees (16%), and close to water (13%).7,8,18
Statistics from the country as a whole mimic the numbers from
Colorado. Open fields, ballparks, and playgrounds accounted
for nearly 27% of casualties, and under trees (14%), water-
related (8%), and golf-related (5%) deaths associated with
lightning followed.19 All these fatalities had 1 common de-
nominator: being near the highest object or being the tallest
object in the immediate area. This single factor accounted for
56% of all fatalities from Colorado. Thus, it is imperative to

avoid high ridges and high points on the terrain, and con-
versely, it is important to seek low-lying points on the
terrain.1,3,8,13ï15
The height above ground has been demonstrated to play a

prominent role in determining the strike probability. Therefore,
it is important to understand why minimizing vertical height is
critical in decreasing the chances of becoming a victim of
lightning. Warning signs of a high electromagnetic field and
imminent lightning strike include hair standing on end and
sounds similar to bacon sizzling or cloth tearing.8 If these
conditions occur, a cloud-to-ground lightning flash could strike
in the immediate area. Therefore, one should immediately
crouch in the lightning-safe position: feet together, weight on the
balls of the feet, head lowered, and ears covered.1 This position is
intended to minimize the probability of a direct strike by both
lowering the personôs height and minimizing the area in contact
with the surface of the ground. Taller objects are more likely to be
struck (but not always) because their upward streamer occurs first,
so that it is closer in proximity to the step leader coming
downward from the cloud.
The ultimate message is that individuals in dangerous

lightning situations should never wait to seek a safe location
and pursue safety measures. It is important to be proactive by
having all individuals inside a safe structure or location long
before the lightning is close enough to be threatening.

Mechanisms of Lightning Injury

Injury from lightning can occur via 5 mechanisms.16 A
direct strike most commonly occurs to the head, and lightning
current enters the orifices. This mechanism explains why eye
and ear injuries in lightning-strike victims are abundantly
reported in the literature.16 The shock wave created by the
lightning channel can also produce injuries, such as rupture of
the tympanic membrane, a common clinical presentation in the
lightning-strike victim.16,23,24 Recommending that individuals
cover their ears while in the lightning-safe position may help to
mitigate this type of injury.
The second mechanism, contact injury, occurs when the

lightning victim is touching an object that is in the pathway of
a lightning current.16 Side flash, the third mechanism, occurs
when lightning strikes an object near the victim and then jumps
from that object to the victim. This is the main danger to a
person who is sheltered under an isolated, tall tree.6 An upward
streamer is triggered by the tree but when this connects with
the step leader, the resulting stroke jumps to the victim, who
represents an additional pathway to ground.
The fourth mechanism, a step voltage or ground current,

occurs when the lightning current flowing in the ground
radiates outward in waves from the strike point. If 1 of the
individualôs feet is closer to the strike than the other, a step
voltage is created.6,16 Humans are primarily salt minerals in an
aqueous solution, and a lightning current preferentially travels
up from the earth through this solution (that is, the person)
rather than through the ground. The greater the differential step
voltage (ie, the greater the distance between the 2 feet), the
greater the likelihood of injury. Placing oneôs feet close
together while in the crouched position and not lying flat on the
ground are crucial in reducing the likelihood of injury from a
step voltage or ground current.
Blunt injury is the fifth mechanism for lightning-strike

injuries. Lightning current can cause violent muscular contrac-
tions that throw its victims many meters from the strike point.
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Explosive and implosive forces created by the rapid heating
and cooling by the lightning current are also enough to produce
traumatic injuries.16

Common Effects of Lightning Injury

While lightning kills nearly 100 people annually in this
country, the protracted suffering of the survivors should not be
underestimated. Although the only acute cause of death
from lightning injury is cardiac arrest,20 the anoxic brain
damage that can occur if the person is not rapidly resuscitated
can be devastating. In addition, even for the survivor who did
not sustain a cardiac arrest, permanent sequelae can include
common brain-injury symptoms such as deficits in short-term
memory and processing of new information, as well as severe
and ongoing headaches, hyperirritability, sleep disturbances,
and distractibility.21,22 Others may develop chronic pain syn-
dromes or absence-type seizures. Frequently, survivors are
unable to return to their previous level of function. They may
not be able to continue in their jobs or in their educational
pursuits and may be permanently disabled.

Components of a Lightning-Safety Policy

The purpose of formalizing a policy on lightning safety is to
provide written guidelines for safety during lightning storms.
Ninety-two percent of National Collegiate Athletic Association
Division I athletics departments responding to a survey did not
have a formal, written lightning-safety policy.12 The best
means of reducing the lightning hazard to people is to be
proactive. Athletic and recreational personnel should for-
malize and implement an emergency action plan specific to
lightning safety before the thunderstorm season.1,11,13ï15
Dissemination of the plan is paramount, so that all persons
will know what to do and where to go to improve their own
safety during thunderstorms. The 6 components of a light-
ning-safety policy or emergency action plan for lightning
are discussed in the following paragraphs.
The first component in an emergency action plan or policy

for lightning safety is the establishment of a specific chain of
command that identifies the person who has the authority to
remove participants from athletic venues or activities. The
second is to appoint a weather watcher who actively looks for
signs of developing local thunderstorms, such as high winds,
darkening clouds, and any lightning or thunder.
The third element of a lightning-safety policy is the stipu-

lation for monitoring local weather forecasts. One method is to
use weather radios that broadcast information on daily fore-
casts and approaching storm systems. Weather radios are an
excellent informational tool for general storm movement and
strength. While this information is extremely important in
decision making, the National Weather Service does not
broadcast information on specific storm cells or lightning.
Therefore, in addition to monitoring weather radios, it is
essential that the weather watcher be on constant lookout for
conditions in the immediate vicinity of the athletic event and
compare these conditions with the weather radio information.
When a local area is placed under a severe-storm watch or

warning by the National Weather Service, weather radios can
be programmed to give audible alert tones. A watch indicates
conditions are favorable for severe weather; a warning means
severe weather has been detected in the locale, and all persons
should take the necessary precautions to preserve their own

safety. If severe storms are in the vicinity, all individuals
should more intently monitor thunderstorm activity, such as
severity and direction of movement of the storm. It may also
mean that steps should be taken to remove athletes from the
field or perhaps to postpone or suspend athletic or recreational
activities during the event or before the storm begins.

Safe Locations

The fourth aspect of a lightning-safety policy, defining and
listing safe structures or locations to evacuate to in the event of
lightning, is of utmost importance. While there are reports of
people being injured by lightning inside buildings,8 evacuating
to a substantial building can considerably lower the risks of
lightning injury compared with those of remaining outside
during the thunderstorm. The lightning-safety policy should
identify the safe structure or location specific to each venue.
This information will enable individuals to know where to go
in advance of any thunderstorm situation and appreciate how
long it takes to get to the specific safe location from each field
or event site.
The primary choice for a safe structure is any fully enclosed,

substantial building.1,3,8,13ï15 Ideally, the building should have
plumbing, electric wiring, and telephone service. The lightning
current is more likely to follow these pathways to ground,
which aids in electrically grounding the structure.8 If a sub-
stantial building is not available, a fully enclosed vehicle with
a metal roof and the windows completely closed is a reasonable
alternative.1,3,13ï15 It is not the rubber tires that make the
vehicle safe but the metal enclosure that guides the lightning
current around the passengers, rather than through them. Do
not touch any part of the metal framework while inside the
vehicle.8 Convertible vehicles and golf carts do not provide a
high level of protection and cannot be considered safe from
lightning.

Unsafe Locations

Unfortunately, those properties that serve to define a safe
structure and improve the safety of its inhabitants also present
a potential risk. Lightning current can enter a building via the
electric or telephone wiring. It can also enter via a ground
current through the incoming plumbing pipelines. This condi-
tion makes locker-room shower areas, swimming pools (indoor
and outdoor), telephones, and electric appliances unsafe during
thunderstorms because of the possible contact with current-
carrying conduction. While such reports are rare, people have
been killed or injured by lightning in their homes while talking
on the telephone, taking a shower, or standing near household
appliances such as dishwashers, stoves, or refrigera-
tors.1,3,8,13ï15
From 1959 through 1965, lightning killed 4 people and

injured 36 others while they were talking on the telephone.
These numbers comprised 0.42% (n 5 960) of deaths and 2.1%
(n 5 1736) of injuries for the period.5 Studying reports from
Storm Data, researchers found that between 1959 and 1994,
2.4% of lightning casualties were telephone related.2 Because
they are not connected directly to a land-line phone, cellular
and cordless telephones are reasonably safe alternatives for
summoning help during a thunderstorm. It should be noted that
injury from acoustic damage can occur via explosive static
from the earpiece caused by a nearby lightning strike.
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Even though a swimming pool may be indoors and appar-
ently safe, it can be a dangerous location during thunder-
storms.25 The current can be propagated through plumbing and
electric connections via the underwater lights and drains of
most swimming pools. Lightning current can also enter the
building, either into the electric wiring inside the building or
through underground plumbing pipelines that enter the build-
ing.8 If lightning strikes the building or ground nearby, the
current will most likely follow these pathways to the swimmers
through the water. Thus, indoor-pool activities are potentially
dangerous and should be avoided during thunderstorms.25
Small structures, such as rain or picnic shelters or athletic

storage sheds, are generally not properly protected and should
be avoided during thunderstorms. These locations may actually
increase the risk of lightning strike via a side flash and cause
injury to the occupants.

Criteria for Postponement and Resumption
of Activities

The fifth component of any lightning-safety policy is to
clearly describe criteria for both the suspension and resumption
of athletic or recreational activities. Various technologies
currently on the market propose to assist in determining when
lightning is in the immediate area. Within the developing area
of this lightning technology, data-based research is insufficient
to either support or dispute companiesô claims regarding
establishing when one is in danger of a lightning strike.
Therefore the National Athletic Trainersô Association pro-
motes the flash-to-bang standard to warn people of imminent
lightning danger. The flash-to-bang method is the easiest and
most convenient means for determining the distance to a
lightning flash and can also be used to determine when to
suspend or postpone activities. The flash-to-bang method is
based on the fact that light travels faster than sound, which
travels at a speed of approximately 1.61 km (1 mile) every 5
seconds.1,8,13,14 To use the flash-to-bang method, begin count-
ing on the lightning flash, and stop counting when the
associated clap of thunder is heard. When storms have a high
flash rate, it is important to correlate a specific flash with the
thunder it produced. Divide the time to thunder (in seconds) by
5 to determine the distance (in miles) to the lightning
flash.1,8,13,14 For example, an observer obtains a count of 30
seconds from the time he or she spots the flash to when the
thunder is heard. Thirty divided by 5 equals 6; therefore, that
lightning flash was 6 miles (9.66 km) from the observer.
The 30-second rule is not an arbitrary guideline. LoËpez and

Holle26 studied storms in Oklahoma, Colorado, and Florida
and found that in larger thunderstorms, the distance between
successive flashes can be up to 6 miles (9.66 km) (ie, a
flash-to-bang count of 30 seconds) in approximately 80% of
the flash pairs. The authors also found the distance between
successive flashes may be as great as 9 miles (14.48 km) or
more, depending on local geography and atmospheric condi-
tions. If a flash-to-bang count of 30 seconds is observed, the
next flash could conceivably be at the observerôs location.
Another important factor to consider when using the flash-

to-bang method is that, although a relatively rare occurrence,
lightning has been reported to strike 16.09 km (10 miles) or
more from where it is raining.1 Therefore, a flash-to-bang
count of at least 30 seconds is strongly recommended as a
determinant of when to suspend or postpone athletic or
recreational activities.13ï15 As the flash-to-bang count ap-

proaches 30 seconds, all persons should be seeking, or already
inside, a safe structure or location. This is the minimal
guideline when using the flash-to-bang method to halt athletic
or recreational activities. Seeking a safe location at the first
sign of thunder or lightning activity is also highly recom-
mended.
Another facet of the lightning-safety policy is embodied in

the ñ30ï30 ruleò (Table 1), which relies on the flash-to-bang
method. If a game, practice, or other activity is suspended or
postponed due to lightning activity, it is important to establish
strict criteria in the lightning-safety policy for resumption of
activities. Waiting at least 30 minutes after the last lightning
flash or sound of thunder is recommended.13ï15 When storm
reports and flash data at the time of death or injury were
compared, researchers found that the end of the storm, when
the flash-rate frequency began to decline, was as deadly as the
middle of the storm, when the lightning flash rate was at its
peak. The authors postulated that once the flash rate begins to
decline, people do not perceive the thunderstorm as dangerous
and are struck by lightning when they return outdoors prema-
turely.1 An important adage for athletic trainers, coaches, and
officials to remember is, ñif you see it (lightning) flee it, if you
hear it (thunder), clear it.ò
The 30-minute rule can also be explained in another way. A

typical thunderstorm moves at a rate of approximately 40.23
km (25 miles) per hour. Experts believe that 30 minutes allow
the thunderstorm to be about 16.09 to 19.31 km (10 to 12
miles) from the area, minimizing the probability of a nearby,
and therefore dangerous, lightning strike.15 Blue sky in the
local area or a lack of rainfall are not adequate reasons to
breach the 30-minute return-to-play rule. Lightning can strike
far from where it is raining, even when the clouds begin to
clear and show evidence of blue sky.1 This situation is often
referred to as a ñbolt out of the blue.ò Each time lightning is
observed or thunder is heard, the 30-minute clock should be
reset.

Obligation to Warn

The recommendation for reading lightning-safety messages
over public address systems and placing placards conspicu-
ously around each venue resulted from a fatal lightning strike
in Washington, DC, in May 1991.27 During a high school
lacrosse game, a dangerous thunderstorm swept into the local
area, and the game was suspended. Lightning killed 1 young
person and injured 10 others who sought refuge under a tree.
Many people stated that they did not know what to do or where
to go to protect themselves from the dangers of lightning.
According to the basic principles of tort law, an individual

has a duty to warn others of dangers that may not be obvious
to a guest or subordinate of that person.28 Black et al29 defined
the legal principle of ñforeseeabilityò as ñthe ability to see or

Table 1. The 30-30 Rule15

Criteria for suspension of
activities

By the time the flash-to-bang
count approaches 30
seconds, all individuals should
already be inside a safe shelter.

Criteria for resumption of
activities

Wait at least 30 minutes after
the last sound (thunder) or
observation of lightning before
leaving the safe shelter to
resume activities.
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know in advance, eg, reasonable anticipation, that harm or
injury is a likely result from certain acts or omissions.ò With
regard to dangerous lightning situations, it could be argued that
an institution (or athletic department) has the duty to warn
spectators, invited guests, and participants if conditions are
such that lightning activity may be an imminent danger in the
immediate area. Whereas lightning is understood by all to be a
dangerous phenomenon, the importance of seeking safe shelter
and the specific time that one should vacate to safety are
generally not known. Based on research presented in this
article regarding the number of lightning casualties resulting
from the erroneous tendency of people to seek shelter under
trees, it would be wise for an organization to promote lightning
safety to its clientele and participants, including a list of
specific safe locations or structures.
Warnings should be commensurate with the age and under-

standing of those involved. Announcements should be repeated
over the public address system and colorful notices and safety
instructions both placed in the event programs and posted in
visible, high-traffic areas. Safety instructions should include
the location of the nearest safe shelter, similar to airline pocket
diagrams of nearest emergency exits. Being proactive with
regard to the lightning threat demands not putting individuals
at risk if a hazardous situation could have been prevented. If
thunderstorm activity looks menacing before or during an
event, consider canceling or postponing the event until the
complete weather situation can be ascertained and determined
to no longer be a threat. The first lightning flash from the
thunderstorm cloud and storms that produce only a few flashes
still pose a potential threat and should be treated as such. Every
cloud-to-ground lightning flash is dangerous and potentially
deadly and should not be taken lightly or viewed complacently.
Therefore, it is the recommendation of the National Athletic
Trainersô Association to postpone or suspend athletic and
recreational activities before their onset, if thunderstorm activ-
ity appears imminent.

Prehospital Care of Victims
If a lightning-strike victim presents in asystole or respiratory

arrest, it is critical to initiate CPR as soon as safely pos-
sible.23 Because lightning-strike victims do not remain con-
nected to a power source, they do not carry an electric charge
and are safe to assess.30 However, during an ongoing thunder-
storm, lightning activity in the local area still poses a deadly
hazard for the medical team responding to the incident. The
athletic trainer or other medical personnel should consider his
or her own personal safety before venturing into a dangerous
situation to render care.
If medical personnel assume the risk of entering a dangerous

lightning situation to render care, the first priority should be to
move the victim to a safe location. In this way, a hazardous
situation can be neutralized for the athletic trainer, as well as
the victim. It is unlikely that moving a victim to an area of
greater safety for resuscitation will cause any serious injury to
the victim.16 The primary and secondary survey of the victimôs
condition can then be conducted once safety is reached.
It is not uncommon to find a lightning-strike victim uncon-

scious, with fixed and dilated pupils and cold extremities and
in cardiopulmonary arrest. Case studies of individuals with
prolonged apnea and asystole after a lightning strike have
demonstrated successful resuscitations using CPR.23,24,31 Once
stopped, the heart will most likely spontaneously restart, but

breathing centers in the brain may be damaged. Respiratory
arrest lasts longer than cardiac arrest, leading to secondary
asystole from hypoxia.16 Therefore, the basic principle of
triage, ñtreat the living first,ò should be reversed in cases
involving casualties from a lightning strike. It is imperative to
treat those persons who are ñapparently deadò first by promptly
initiating CPR. See Table 2 for quick-reference guidelines in
evaluating and treating victims of lightning strike.

CONCLUSIONS

Due to its pervasiveness during the times that most athletic
events occur, lightning is a significant hazard to the physically
active population. Lightning-casualty statistics show an alarm-
ing rise in the number of lightning casualties in recreational
and sports settings in recent decades.2,3,9 Each person must
take responsibility for his or her own personal safety during
thunderstorms.10 However, because people are often under the
direction of others, whether they are children or adults partic-
ipating in organized athletics, athletic trainers, coaches, teach-
ers, and game officials must receive education about the
hazards of lightning and become familiar with proved light-
ning-safety strategies. A policy is only as good as its compli-
ance and unwavering, broad-based enforcement.
It is important to be much more wary of the lightning threat

than the rain. Lightning can strike in the absence of rain, as
well as from apparently clear blue skies overhead, even though
a thunderstorm may be nearby. The presence of lightning or
thunder should be the determining factor in postponing or
suspending games and activities, not the amount of rainfall on
the playing field. Lightning should be the only critical factor in
decision making for athletic trainers, umpires, officials, refer-
ees, and coaches.
Athletic trainers, umpires, officials, referees, coaches, teach-

ers, and parents can make a difference in reducing the number
of lightning casualties if they (1) formalize and implement a
lightning-safety policy or emergency action plan specific to
lightning safety; (2) understand the qualifications of safe
structures or locations, in addition to knowing where they are
in relation to each athletic field or activity site; (3) understand
the 30ï30 rule as a minimal determinant of when to suspend
activities and follow it; being conservative and suspending
activities at the first sign of lightning or thunder activity is also
prudent and wise; (4) practice and follow the published
lightning-safety guidelines and strategies; (5) and maintain
CPR and standard first-aid certification.
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Table 2. Recommended Prehospital Care for Treating Lightning-
Strike Victims16

Perform the following steps in order:
1. Survey the scene for safety.
2. Activate the local emergency management system.
3. Carefully move the victim to a safe area, if needed.
4. Evaluate and treat for apnea and asystole.
5. Evaluate and treat for hypothermia and shock.
6. Evaluate and treat for fractures.
7. Evaluate and treat for burns.
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CLINICAL REPORT

Long-term Follow-up Care for Pediatric
Cancer Survivors
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ABSTRACT
Progress in therapy has made survival into adulthood a reality for most children,
adolescents, and young adults diagnosed with cancer today. Notably, this growing
population remains vulnerable to a variety of long-term therapy-related sequelae.
Systematic ongoing follow-up of these patients, therefore, is important for pro-
viding for early detection of and intervention for potentially serious late-onset
complications. In addition, health counseling and promotion of healthy lifestyles
are important aspects of long-term follow-up care to promote risk reduction for
health problems that commonly present during adulthood. Both general and
subspecialty pediatric health care providers are playing an increasingly important
role in the ongoing care of childhood cancer survivors, beyond the routine preventive
care, health supervision, and anticipatory guidance provided to all patients. This report
is based on the guidelines that have been developed by the Children’s Oncology
Group to facilitate comprehensive long-term follow-up of childhood cancer survivors
(www.survivorshipguidelines.org). Pediatrics 2009;123:906–915

INTRODUCTION
Cancer is diagnosed in approximately 12 400 children and adolescents younger
than 20 years each year in the United States.1 Before 1970, almost all children with
cancer died as a result of their primary disease. However, rapid improvements in
multimodal treatment regimens (chemotherapy, radiation therapy, and surgery),
coupled with aggressive supportive-care regimens, have resulted in survival rates
that continue to increase at a fast pace. The current overall survival rate for
childhood malignancies is estimated at 79%.2 This translates into approximately
300 000 childhood cancer survivors now in the United States, many of whom may
seek ongoing care from pediatricians and other pediatric subspecialty providers.3

As the number of childhood cancer survivors continues to grow, there is a
concomitant increase in the number of survivors being cared for in the primary
care setting. The Childhood Cancer Survivor Study (CCSS), the largest and most
extensively characterized cohort of 5-year childhood cancer survivors in North
America, reported that survivors receive most of their care from primary care
providers.4 Furthermore, the proportion of survivors reporting a cancer-related
visit decreases with increasing time from cancer diagnosis. Thus, the general
pediatrician is likely to have an increasingly vital role in caring for this rapidly growing population.

Cancer and its treatment may result in a variety of physical and psychosocial effects that predispose childhood
cancer survivors to excess morbidity and early mortality when compared with the general population.5–12 Virtually
every organ system can be affected by the chemotherapy, radiation, and/or surgery required to achieve cure of
pediatric malignancies. Late complications of treatment may include problems with organ function, growth and
development, neurocognitive function and academic achievement, and the potential for additional cancers. Cancer
and its treatment also have psychosocial consequences that may adversely affect family/peer relationships, vocational
and employment opportunities, and insurance and health care access. A child’s life is forever changed when touched
by the cancer experience, and it is critical to assist the child and his or her family with rehabilitation into a society
that places high value on good health and proper performance. Moreover, late effects after childhood cancer are
common. Two of every 3 childhood cancer survivors will develop at least 1 late-onset therapy-related complication;
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in 1 of every 4 cases, the complication will be severe or
life-threatening.13 Childhood cancer survivors, there-
fore, require ongoing comprehensive long-term fol-
low-up care to optimize long-term outcomes by success-
fully monitoring for and treating the late effects that may
occur as a result of previous cancer therapies.

Because health risks associated with cancer are
unique to the age at treatment and specific therapeutic
modality, follow-up evaluations and health screening
should be individualized on the basis of treatment his-
tory. To facilitate comprehensive and systematic fol-
low-up of childhood cancer survivors, the Children’s
Oncology Group (COG) organized exposure-based
health screening guidelines. This clinical report presents
the pediatrician with guidance in providing high-quality
long-term follow-up care and health supervision for sur-
vivors of pediatric malignancies by incorporating long-
term follow-up guidelines developed by the COG into
their practice14 and by maintaining ongoing interaction
with pediatric oncology subspecialists to facilitate com-
munication regarding any changes in follow-up recom-
mendations specific to the childhood cancer survivors
under their care.

METHODS: DEVELOPMENT OF LONG-TERM FOLLOW-UP
GUIDELINES
The COG is a cooperative clinical trials group supported
by the National Cancer Institute with more than 200
member institutions. In January 2002, at the request of
the Institute of Medicine, a multidisciplinary panel
within the COG initiated the process of developing com-
prehensive risk-based, exposure-related recommenda-
tions for screening and management of late treatment-
related complications potentially resulting from therapy
for childhood cancers. The resulting comprehensive re-
source, the COG’s Long-term Follow-up Guidelines for Sur-
vivors of Childhood, Adolescent, and Young Adult Cancers
(COG LTFU guidelines),14 is designed to raise awareness
of the risk of late treatment-related sequelae to facilitate
early identification and intervention for these complica-
tions, standardize follow-up care, improve quality of life,
and provide guidance to health care professionals, in-
cluding pediatricians, who supervise the ongoing care of
childhood cancer survivors.

The methodology used in developing these guidelines
has been described elsewhere.15 Briefly, evidence for
development of the COG LTFU guidelines was collected
by conducting a complete search of the medical litera-
ture for the previous 20 years via Medline. After the
screening recommendations were developed, a multidis-
ciplinary panel (including experts from pediatric oncol-
ogy and other pediatric subspecialties, nursing, radiation
oncology, behavioral medicine, and patient advocacy)
reviewed and revised the guidelines. A panel of experts
in the late effects of childhood and adolescent cancer
treatment then reviewed and scored the guidelines by
using a modified version of the National Comprehensive
Cancer Network “Categories of Consensus” system.16

Each score reflects the strength of data from the litera-
ture linking specific late complications with therapeutic
exposures, coupled with an assessment of the appropri-

ateness of screening recommendations on the basis of
collective clinical experience of the expert panel. The
COG LTFU guidelines, therefore, are a hybrid of evi-
dence-based and consensus-driven approaches to guide-
line development. Task forces within the COG monitor
the literature on an ongoing basis and provide recom-
mendations for guideline revision as new information
becomes available. These task forces include general pe-
diatricians and other primary care providers to incorpo-
rate a primary care perspective and facilitate effective
dissemination of these guidelines into the “real-world”
setting. Table 1 provides a summary of selected treat-
ment exposures and associated late effects according to
organ system as outlined in the COG LTFU guidelines.
Fig 1 provides an example of an exposure-based recom-
mendation from the COG LTFU guidelines.

The COG LTFU guidelines are designed for use in
asymptomatic survivors presenting for routine health
maintenance at least 2 years after completion of thera-
py.15 They are not designed for disease-related surveil-
lance, which generally continues under the guidance of
the treating oncologist throughout the period when the
patient remains at risk of relapse from his or her primary
disease. This period of risk varies depending on diagnosis
and is generally highest in the first few years, with the
risk decreasing significantly as time from diagnosis
lengthens.

CLINICAL APPLICATION OF THE COG LTFU GUIDELINES
Malignancies that present in the pediatric age range
encompass a spectrum of diverse histologic subtypes that
have been managed with heterogeneous and evolving
treatment approaches. Over the last 20 years, treatment
protocols for localized and biologically favorable presen-
tations of pediatric cancers have been modified substan-
tially to reduce the risk of therapy-related complications.
Conversely, therapy has been intensified for many ad-
vanced and biologically unfavorable pediatric cancers to
optimize disease control and long-term survival. Thus,
not all childhood cancer survivors have similar risks of
late treatment effects, including those with the same
diagnosis. The diversity and potential interplay of factors
contributing to cancer-related morbidity are illustrated
in the case presentations summarized in Table 2. In
general, the risk of late effects is directly proportional to
the intensity of therapy required to achieve and main-
tain disease control. Longer treatment with higher cu-
mulative doses of chemotherapy and radiation, multi-
modal therapy, and relapse therapy increases the risk of
late treatment effects. Specifically, the risk of late effects
is related to the type and intensity of cancer therapy (eg,
surgery, radiation therapy, chemotherapy, hematopoi-
etic stem cell transplantation) and the patient’s age at
the time of treatment. Chemotherapy most often results
in acute effects, some of which may persist and cause
problems as the survivor ages. Many radiation-related
effects on growth and development, organ function, and
carcinogenesis may not manifest until many years after
cancer treatment. The young child is especially at risk of
delayed treatment toxicity affecting linear growth, skel-
etal maturation, intellectual function, sexual develop-
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TABLE 1 Potential Late Effects of Selected Therapeutic Interventions for Childhood Cancer According to Organ System

Organ System Therapeutic Exposures Potential Late Effect

Chemotherapy Radiation Therapy Field Surgery

Skin — All fields — Dysplastic nevi; skin cancer
Ocular Busulfan;

corticosteroids
Cranial; orbital/eye; TBI Neurosurgery Cataracts; retinopathy (XRT doses � 30

Gy only); ocular nerve palsy
(neurosurgery only)

Auditory Cisplatin; carboplatin
(in myeloablative
doses only)

�30 Gy to: cranial, ear/infratemporal,
nasopharyngeal

— Sensorineural hearing loss; conductive
hearing loss (XRT only); Eustachian
tube dysfunction (XRT only)

Dental Any chemotherapy
before
development of
secondary
dentition

Head and neck fields that include the
oral cavity or salivary glands (eg,
cranial, oropharyngeal, mantle,
TBI)

— Dental maldevelopment (tooth/root
agenesis, microdontia, enamel
dysplasia); periodontal disease;
dental caries; osteoradionecrosis (XRT
doses � 40 Gy)

Cardiovascular Anthracycline agents
(eg, doxorubicin,
daunorubicin)

Chest (eg, mantle, mediastinal);
upper abdominal

— Cardiomyopathy; congestive heart
failure; arrhythmia; subclinical left
ventricular dysfunction; XRT only:
valvular disease, atherosclerotic heart
disease, myocardial infarction, and
pericarditis, pericardial fibrosis

Pulmonary Bleomycin; busulfan;
carmustine;
lomustine

Chest (mantle, mediastinal, whole
lung); TBI

Pulmonary resection;
lobectomy

Pulmonary fibrosis; interstitial
pneumonitis; restrictive/obstructive
lung disease; pulmonary dysfunction

Breast — Chest (mantle, mediastinal, axillary,
whole lung, TBI)

— Breast tissue hypoplasia; breast cancer
(XRT doses � 20 Gy)

Gastrointestinal — Abdominal, pelvic (doses � 30 Gy) Laparotomy; pelvic/
spinal surgery

Chronic enterocolitis; gastrointestinal
tract strictures; adhesions/
obstruction; fecal incontinence; colon
cancer (XRT only; doses � 30 Gy)

Liver Antimetabolites
(mercaptopurine,
thioguanine,
methotrexate)

Abdominal (doses � 30 Gy) — Hepatic dysfunction; veno-occlusive
disease (VOD); hepatic fibrosis,
cirrhosis; cholelithiasis

Renal Cisplatin;
carboplatin;
ifosfamide;
methotrexate

Abdominal (including kidney) Nephrectomy Glomerular toxicity; tubular dysfunction;
renal insufficiency; hypertension

Bladder Cyclophosphamide;
ifosfamide

Pelvic (including bladder); lumbar-
sacral spine

Spinal surgery;
cystectomy

Hemorrhagic cystitis; bladder fibrosis;
dysfunctional voiding; neurogenic
bladder; bladder malignancy
(cyclophosphamide, XRT)

Sexual/reproductive
Males Alkylating agents

(eg, busulfan,
carmustine,
lomustine,
cyclophosphamide,
mechlorethamine,
melphalan,
procarbazine)

Hypothalamic-pituitary; testicular;
pelvic; TBI

Pelvic/spinal surgery;
orchiectomy

Delayed/arrested puberty;
hypogonadism; infertility; erectile/
ejaculatory dysfunction

Females Alkylating agents
(eg, busulfan,
carmustine,
lomustine,
cyclophosphamide,
mechlorethamine,
melphalan,
procarbazine)

Hypothalamic-pituitary; pelvic;
ovarian; lumbar-sacral spine; TBI

Oophorectomy Delayed/arrested puberty; premature
menopause; infertility; uterine
vascular insufficiency (XRT only);
vaginal fibrosis/stenosis (XRT only)
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ment, and organ function. Because pediatricians provide
care across a continuum of developmental periods, they
must also recognize that childhood cancer survivors face
unique vulnerabilities related to their age at diagnosis
and treatment.

Risk-based care involving a systematic plan for lifelong
screening, surveillance, and prevention that incorporates
risks on the basis of previous cancer, cancer therapy, ge-
netic predispositions, lifestyle behaviors, and comorbid
health conditions is recommended for all survivors.10,17 In-
formation critical to the coordination of risk-based care

includes the date of cancer diagnosis, cancer histology,
organs/tissues affected by cancer, and specific treatment
modalities such as surgical procedures, chemotherapeutic
agents and radiation treatment fields and doses, and his-
tory of bone marrow or stem cell transplant and blood-
product transfusion. Knowledge of cumulative chemother-
apy dosages (eg, for anthracycline agents), or dose intensity
of administration (eg, for methotrexate), also is important
in estimating risk and screening frequency. This pertinent
clinical information can be organized into a treatment
summary that interfaces with the COG LTFU guidelines to

TABLE 1 Continued

Organ System Therapeutic Exposures Potential Late Effect

Chemotherapy Radiation Therapy Field Surgery

Endocrine/metabolic — Hypothalamic-pituitary; neck
(thyroid)

Thyroidectomy Growth hormone deficiency; precocious
puberty; hypothyroidism; thyroid
nodules/cancer; XRT doses � 40 Gy:
hyperprolactinemia, central adrenal
insufficiency, gonadotropin
deficiency, and hyperthyroidism

Musculoskeletal Corticosteroids;
methotrexate

— — Osteopenia/osteoporosis; osteonecrosis

— All fields — Reduced/uneven growth; reduced
function/mobility; hypoplasia,
fibrosis; radiation-induced fracture
(doses � 40 Gy); scoliosis/kyphosis
(trunk fields only); secondary benign
or malignant neoplasm

— — Amputation; limb
sparing

Reduced/uneven growth; reduced
function/mobility

Neurocognitive Methotrexate
(intrathecal
administration or
IV doses � 1000
mg/m2);
cytarabine (IV
doses � 1000
mg/m2)

Cranial; ear/infratemporal; total body
irradiation

Neurosurgery Neurocognitive deficits (executive
function, attention, memory,
processing speed, visual motor
integration); learning deficits;
diminished IQ

Central nervous system Methotrexate,
cytarabine
(intrathecal
administration or
IV doses � 1000
mg/m2)

Doses � 18 Gy to: cranial, orbital/eye,
ear/infratemporal, nasopharyngeal

Neurosurgery Leukoencephalopathy (spasticity,
ataxia, dysarthria, dysphagia,
hemiparesis, seizures �chemotherapy
and XRT�); motor and sensory deficits;
cerebrovascular complications
(stroke, Moya Moya, occlusive
cerebral; vasculopathy �XRT and
surgery�) Brain tumor (any XRT dose)

Peripheral nervous system Plant alkaloids
(vincristine,
vinblastine);
cisplatin,
carboplatin

— Spinal surgery Peripheral sensory or motor neuropathy

Immunologic Abdomen, left upper quadrant,
spleen (doses � 40 Gy)

Splenectomy Life-threatening infection related to
functional or anatomic asplenia
(note: functional asplenia can also
occur as a consequence of active
chronic graft-vs-host disease after
hematopoietic stem cell transplant)

Psychosocial Any Any Any Social withdrawal; educational
problems; depression; anxiety;
posttraumatic stress

This table briefly summarizes potential late effects for selected therapeutic exposures only; the complete set of long-term follow-up guidelines from the Children’s Oncology Group,
including screening recommendations, is available at www.survivorshipguidelines.org. XRT indicates radiation therapy; TBI, total body irradiation; IV, intravenous.
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facilitate identification of potential late complications and
recommended follow-up care (Fig 2). Because of the di-
versity and complexity of pediatric cancer therapies, the
treating pediatric oncology center represents the optimal

resource for this treatment information. Furthermore, the
need for ongoing, open lines of communication between
the pediatric cancer center and the primary care provider is
critical.

FIGURE 1
Example of an exposure-based recommendation from the COG LTFU guidelines. (Reproducedwith permission from the Children’s Oncology Group. Long-term Follow-up Guidelines for
Survivors of Childhood, Adolescent, and Young Adult Cancers. Version 3.0. Arcadia, CA: Children’s Oncology Group; 2008:73.)

TABLE 2 Examples of 2 Survivors: Factors Contributing to Cancer-RelatedMorbidity

Factor Example 1: Leukemia Example 2: Solid Tumor

Host 3-y-old white male 16-y-old black female
Tumor Acute lymphoblastic leukemia, B lineage, average risk,

without CNS involvement
Embryonal rhabdomyosarcoma of the chest wall,
stage II

Treatment Vincristine; corticosteroids; antimetabolites (PO, IV,
intrathecal); asparaginase; cyclophosphamide
(moderate dose); doxorubicin (low dose)

Vincristine; dactinomycin; chest radiation (36 Gy)

Potential late effects Peripheral neuropathy; osteopenia/osteoporosis;
osteonecrosis; cataracts; hepatic dysfunction; renal
insufficiency; neurocognitive deficits;
leukoencephalopathy; hemorrhagic cystitis,
bladder malignancy; secondary myelodysplasia or
myeloid leukemia; gonadal dysfunction;
cardiomyopathy, congestive heart failure,
arrhythmia; dental maldevelopment, periodontal
disease, excessive dental caries

Peripheral neuropathy; cardiac complications
(cardiomyopathy, congestive heart failure,
arrhythmia, subclinical left ventricular
dysfunction, valvular disease, atherosclerotic
heart disease, myocardial infarction,
pericarditis, pericardial fibrosis); pulmonary
complications (fibrosis, interstitial
pneumonitis, restrictive/obstructive lung
disease); esophageal stricture; breast tissue
hypoplasia; breast cancer; scoliosis/kyphosis;
shortened trunk height; secondary benign or
malignant neoplasms in radiation field

Genetics/familial Diabetes mellitus, type 2 Hypertension; early coronary artery disease
Comorbid
conditions

Obesity Hypertension

Health behaviors Sedentary lifestyle Smoker
Aging Bone mineral density (osteoporosis) Cardiomyopathy

CNS indicates central nervous system; PO, oral; IV, intravenous.
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FIGURE 2
Sample template for cancer treatment summary containing essential data elements necessary for generating long-term follow-up guidelines. (Reproduced with permission from the
Children’s Oncology Group. Long-term Follow-up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers. Version 3.0. Arcadia, CA: Children’s Oncology Group;
2008:Appendix 1.)
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Coordination of risk-based care for childhood cancer
survivors requires a working knowledge about cancer-
related health risks and appropriate screening evalua-
tions or access to a resource that contains this informa-
tion. Individualized recommendations for long-term
follow-up care of childhood cancer survivors can be
customized from the COG LTFU guidelines on the basis
of each patient’s treatment history, age, and gender into
a “survivorship care plan” that is ideally developed by, or
in coordination with, the pediatric oncology subspecial-
ist. In addition, the COG LTFU guidelines provide infor-
mation to assist with risk stratification, allowing the
health care provider to address specific treatment-re-
lated health risks that may be magnified in individual
patients because of familial or genetic predisposition,
sociodemographic factors, or maladaptive health behav-
iors. The patient education materials (known as “health
links”) that accompany the COG LTFU guidelines are
specifically tailored to enhance health supervision and
promotion in this population by providing simplified
explanations of guideline-specific topics in lay lan-
guage.18 The COG LTFU guidelines, associated patient
education materials, and supplemental resources to
enhance guideline application, including clinical sum-
mary templates, can be downloaded from www.
survivorshipguidelines.org. A Web-based platform
that will allow online generation of therapeutic sum-
maries with simultaneous output of patient-specific
guidelines on the basis of exposure history, age, and
gender is currently under development.19

DISCUSSION/RECOMMENDATIONS
Pediatricians are uniquely qualified to deliver ongoing
health care to childhood cancer survivors, because
they are already familiar with health maintenance and
supervision for healthy children and adolescents and
also provide care for patients with complex chronic
medical conditions. The concept of the “medical
home” has been endorsed by the American Academy
of Pediatrics as an effective model for coordinating the
complex health care requirements of children with
special needs, such as childhood cancer survivors, to
provide care and preventive services that are accessi-
ble, continuous, comprehensive, family centered, co-
ordinated, compassionate, and culturally effective.20,21

Within this framework, the pediatrician is able to view
the cancer survivor in the context of the family and to
assist not only the survivor but also the parents and
siblings in adapting to the “new normal” of cancer
survivorship. The focus of care for the childhood can-
cer survivor seen in the general pediatric practice is
not the cancer from which the patient has now recov-
ered but, rather, the actual and potential sequelae of
cancer and its therapy. Childhood cancer survivors are
at a substantially increased risk of morbidity and mor-
tality when compared with the general population.5–12

Their follow-up evaluations should be individualized
on the basis of their treatment history and may in-
clude screening for such potential complications as
thyroid or cardiac dysfunction, second malignant neo-
plasms, neurocognitive difficulties, and many others.13

The COG LTFU guidelines should be used to guide
development of individualized follow-up plans for
each patient on the basis of his or her particular risk of
late complications, which should be developed
through a shared partnership that includes the general
pediatric and pediatric oncology subspecialty provid-
ers, the child, and the family. The COG LTFU guide-
lines can assist the clinician in maintaining a balance
between overscreening (which could potentially cause
undue fear of unlikely but remotely plausible compli-
cations as well as higher medical costs resulting from
unnecessary screening) and underscreening (which
could miss potentially life-threatening complications,
thus resulting in lost opportunities for early interven-
tion that could minimize morbidity). Ultimately, as
with all clinical practice guidelines, decisions regard-
ing specific screening and ongoing clinical manage-
ment for individual patients should be tailored to take
all relevant factors (such as therapeutic exposures,
medical and psychosocial history, and comorbidities)
into consideration.

The pediatrician must also be aware that the childhood
cancer experience is unique in that some survivors, given
their young age at diagnosis, may not remember their
cancer diagnosis or the treatment that they received. For
others, parents may not have told the child about his or her
cancer history. Therefore, it is not surprising that when
childhood cancer survivors have been questioned regard-
ing knowledge of their diagnosis and treatment, important
deficits have been identified.22 The pediatrician may need
to request a cancer treatment summary and “survivorship
care plan” from the pediatric oncology center if one is not
provided at the time that the child transitions back to the
primary care setting. Many pediatric oncology centers offer
ongoing multidisciplinary follow-up care for childhood
cancer survivors on an annual, 1-time, or as-needed basis.
Some follow-up clinics are comprehensive and offer ongo-
ing care and risk-based screening for childhood cancer
survivors, and other follow-up clinics are consultative in
nature and develop risk-based recommendations for ongo-
ing follow-up (included in survivorship care plans) that can
be conducted in the primary care setting. In any case, the
components of a survivorship care plan should include
recommendations for late-effects screening generated from
the COG LTFU guidelines on the basis of therapeutic ex-
posures, identification of the provider(s) who will be coor-
dinating the indicated screening evaluations, and identifi-
cation of the provider(s) responsible for communicating
and explaining the results to the patient and/or caregivers.

In addition to screening for late effects on the basis of
previous therapeutic exposures, health counseling and
promotion of healthy lifestyles are important aspects of
long-term follow-up care in this population. Oeffinger and
colleagues13 have shown that survivors of childhood cancer
have a high rate of chronic health conditions when fol-
lowed long-term. For this reason, it is essential for the
pediatrician to provide anticipatory guidance regarding
health promotion and disease prevention aimed at mini-
mizing the risk of future morbidity and mortality. For
example, survivors who are at risk of obesity, cardiovas-
cular disease, and osteoporosis should be counseled re-

912 AMERICAN ACADEMY OF PEDIATRICS



garding the importance of eating a well-balanced diet
(high in calcium, low in fat) and participating in regular
exercise. The COG LTFU guidelines can be used to facil-
itate targeted education regarding health promotion. In
addition to the verbal counseling completed in the office
setting, survivors should also receive written and/or
Web-based educational material that can be used to
further reinforce their knowledge about their risks for
specific late effects. These written and Web-based health
education materials are called health links and are avail-
able with the COG LTFU guidelines at www.survivor-
shipguidelines.org. They can be printed for distribution
in the primary care office setting and are available for
viewing by patients and their caregivers on the Inter-
net.18

Again, it must be emphasized that the pediatrician is not
alone in caring for the childhood cancer survivor. There are
numerous multidisciplinary long-term follow-up programs
for childhood cancer survivors, and most of these programs
will work collaboratively with pediatricians to assist with
the development of individualized survivorship care plans.
Depending on geographic location, insurance coverage,
and other considerations, some patients may return to the
primary oncology center for annual or periodic visits, and
their long-term follow-up care may be partially or entirely
accomplished through these specialized centers, with the
pediatrician providing the primary pediatric health care for
those patients. However, for many survivors, long dis-
tances or other barriers may make specialized long-term
follow-up impractical, and the pediatrician is often called
on to provide both long-term follow-up and primary care
for childhood cancer survivors in the community setting.
Telephone consultation with the primary oncology team or
associated long-term follow-up center is generally available
to facilitate this ongoing care. For survivors who are iden-
tified as having chronic health problems as a result of their
previous cancer therapy, the pediatrician can also work
with the primary oncology center to obtain assistance with
referrals to subspecialists knowledgeable in issues related to
childhood cancer survivorship. In addition, a listing of
COG-affiliated subspecialty survivorship clinics is available
(www.childrensoncologygroup.org). These clinics are also
excellent venues for pediatric residents to learn about the
unique health care needs of childhood cancer survivors
and of the long-term therapy-related risks that they con-
tinue to face across their life span; however, there are
currently no formal mechanisms for including cancer sur-
vivorship in the training of medical students or pediatric
residents.

Ensuring a smooth transition from pediatric to adult-
oriented health care services poses additional challenges in
the care of childhood cancer survivors as they age out of
the pediatric health care system. Pretransition planning is a
critical element in the successful transition from pediatric
to adult-oriented health care for all adolescents and young
adults with special health care needs, including childhood
cancer survivors, and the medical home model provides a
strong foundation for this planning.23,24 The pretransition
plan should outline the roles of patient, family, subspe-
cialty and community health care providers in the ongoing
care of the survivor to ensure a successful transition. Ado-

lescent and young adult survivors should be well versed
regarding their own health maintenance needs, their po-
tential health risks, necessary ongoing screening related to
their cancer therapy, and health-related behaviors that can
reduce their risk of potential adverse sequelae. They need
to be aware of the importance of maintaining continuous
health insurance coverage to ensure access to screening for
their late effects. This can be challenging, because many
adolescent and young adult survivors are still defining ca-
reer goals and, therefore, have not yet attained employer-
based health insurance coverage. The adolescent or young
adult cancer survivor may be grappling with unique treat-
ment-related health issues, such as infertility, at a time
when their sexual maturity and personal relationships are
developing. Some may also be at risk of early death be-
cause of primary disease recurrence or second malignant
neoplasms,25 which in turn may require frank discussions
regarding advanced directives. Therefore, adolescent and
young adult survivors should leave the pediatric health
care environment equipped with a comprehensive survi-
vorship care plan, along with the knowledge and skills
required to keep abreast of new information relating to
their potential health risks as that information emerges.

Although late treatment effects can be anticipated in
many cases on the basis of therapeutic exposures, the risk
to an individual patient is modified by multiple factors. The
patient with cancer may present with premorbid health
conditions that influence tolerance to therapy and increase
the risk of treatment-related toxicity. Cancer-related fac-
tors, including histology, tumor site, and tumor genetics,
often dictate treatment modality and intensity. Host-re-
lated factors such as age at diagnosis, race, and gender may
affect the risk of several treatment-related complications.
Sociodemographic factors such as household income, ed-
ucational attainment, and socioeconomic status often in-
fluence access to health insurance, remedial services, and
appropriate risk-based health care. Organ senescence in
aging survivors may accelerate presentation of age-related
health conditions in survivors with subclinical organ injury
or dysfunction resulting from cancer treatment. Genetic or
familial characteristics may also enhance susceptibility to
treatment-related complications. Problems experienced
during and after treatment may further increase morbidity.
Health behaviors, including tobacco and alcohol use, sun
exposure, and dietary and exercise habits, may increase the
risk of specific therapy-related complications. Although
much is known about factors predisposing to cancer-re-
lated morbidity and mortality in this growing population,
there is still much to learn to inform the development of
interventions that will optimize survival rates for pediatric
malignancies while limiting or eliminating therapy-related
toxicities. This fact underscores the importance of long-
term follow-up for childhood cancer survivors to accu-
rately define health outcomes, characterize groups at high
risk, and implement risk-reducing interventions.

SUMMARY
Given the high incidence of late effects experienced by
childhood cancer survivors, it is essential that individuals
who were treated for cancer during childhood receive
long-term follow-up care from knowledgeable providers so
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that their care is appropriately tailored to their specific
treatment-related risk factors. This is an exciting time for
providing care to childhood cancer survivors. Discussion
regarding the best models for providing survivorship care
are emerging concomitantly with the availability of the
COG LTFU guidelines. A recent review by Oeffinger and
McCabe26 proposed a “shared-care model” that includes
roles for both the primary care provider and the cancer
subspecialist in the care of cancer survivors. In this model,
the generalist is responsible for routine health mainte-
nance, management of comorbid diseases, and ongoing
management of the physical and emotional needs of the
survivor. The oncology subspecialist provides the generalist
with the survivorship care plan and is available for ongoing
consultation with the generalist regarding any areas of
uncertainty. Most importantly, the emphasis is on provid-
ing ongoing 2-way communication between the generalist
and specialist to optimize the follow-up care for childhood
cancer survivors.

Ultimately, the goal of this clinical report from the
American Academy of Pediatrics is to increase the
awareness of general pediatricians to the readily avail-
able resource of the COG LTFU guidelines. These guide-
lines can, in turn, be used to develop a comprehensive
yet individualized survivorship care plan for each child-
hood cancer survivor. The pediatrician works collabora-
tively with the pediatric oncology subspecialist, who de-
velops the cancer treatment summary and survivorship
care plan. The survivorship care plan can be used by
general pediatricians as a “road map” for providing risk-
based, long-term follow-up care in the community set-
ting. Ultimately, ongoing communication between the
pediatric cancer center and the primary care pediatrician
is the cornerstone for providing high-quality care to this
vulnerable patient population.
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CLINICAL REPORT

Male Adolescent Sexual and Reproductive Health Care

abstract
Male adolescents’ sexual and reproductive health needs often go un-
met in the primary care setting. This report discusses specific issues
related tomale adolescents’ sexual and reproductive health care in the
context of primary care, including pubertal and sexual development,
sexual behavior, consequences of sexual behavior, and methods of
preventing sexually transmitted infections (including HIV) and preg-
nancy. Pediatricians are encouraged to address male adolescent sex-
ual and reproductive health on a regular basis, including taking a
sexual history, performing an appropriate examination, providing
patient-centered and age-appropriate anticipatory guidance, and de-
livering appropriate vaccinations. Pediatricians should provide these
services to male adolescent patients in a confidential and culturally
appropriate manner, promote healthy sexual relationships and re-
sponsibility, and involve parents in age-appropriate discussions about
sexual health with their sons. Pediatrics 2011;128:e1658–e1676

INTRODUCTION
During adolescence, a number of changes occur for boys, including the
physical, psychological, and social changes associated with puberty,
and the majority of male adolescents report the initiation of sexual
behavior.1 Many of these events, including sexual initiation, are asso-
ciated with preventable consequences that can lead to significant mor-
bidity and mortality.2 During this same time period, the number of health
visits typically declines, particularly among older male adolescents, and
there is a shift from routine to more time-limited acute visits.3

For health care providers, including primary care providers and pediatri-
cians, who care for male adolescents, issues of puberty and sexuality are
areas that should be commonly addressed with the male patient and his
family.4 Evenafter the releaseof theAmericanMedical Association’sGuide-
lines for Adolescent Preventive Services (GAPS)5 and Bright Futures,6

which recommend preventive health services for adolescents, few im-
provements have been observed in the counseling of male teenagers re-
garding the prevention of sexually transmitted infections (STIs) or HIV
infection.7,8 Furthermore, data from outpatient ambulatory medical re-
cords show that primary care providers are 3 times more likely to take
sexual health histories from female thanmale patients and twice as likely
to counsel female patients on the use of condoms.9,10 Thus, it is important
for primary care providers to have an understanding of what sexual/re-
productive health care means for the male adolescent.

Addressingmale teenagers’ sexual/reproductive health includes but is
not limited to preventing STIs and HIV. The 1994 Cairo United Nations
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International Conference on Popula-
tion and Development and the World
Health Organization defined sexual/re-
productive health as “a state of physi-
cal, mental and social well-being and
notmerely the absence of disease, dys-
function or infirmity, in all matters re-
lating to the reproductive system, its
functions and its processes.”11,12 Sex-
ual health also requires a positive and
respectful approach to sexuality and
sexual relationships. People should be
able to have pleasurable and safe sex-
ual experiences free of coercion, dis-
crimination, or violence. Men, along
with women, have the right to be in-
formed and have access to safe, effec-
tive, affordable, and acceptable meth-
ods of family planning of their choice
and the right of access to appropriate
health care services.

For health care providers, goals for
male adolescents’ sexual/reproduc-
tive health beyond the prevention of
STIs, HIV infection, unwanted preg-
nancy, and reproductive health-
related cancers should include pro-
moting sexual health and adolescent
development, healthy intimate rela-
tionships and responsible behavior,
and responsible fatherhood as well as
reducing problems related to sexual
dysfunction and infertility.13 Health
care providers require the knowledge,
skills, and confidence to screen and
examine male adolescents and dis-
cuss with them and provide appro-
priate education about the scope of
sexual/reproductive health care for
male adolescents.

The goals of this report are to:

1. describe key components of male
adolescents’ sexual/reproductive
health;

2. explain how interactions with male
adolescents and their families re-
garding sexual/reproductive health
requires an individualized patient-
centered approach; and

3. offer health care providers specific
advice on how to deliver sexual/re-
productive health care to male ado-
lescents using each encounter with
a young man as an opportunity.

I. CORE MALE ADOLESCENT
SEXUAL/REPRODUCTIVE HEALTH
KNOWLEDGE AREAS

A. Puberty

With pubertal changes and the devel-
opment of reproductive capacity come
questions and concerns. Puberty for
male adolescents follows a predict-
able sequence, but clinicians need to
be aware that its timing is variable be-
cause of a variety of factors, including
heredity and race/ethnicity. For boys,
the first visible sign of puberty and the
hallmark of the second sexual matu-
rity rating (SMR) stage (SMR2) is tes-
ticular enlargement, followed by pe-
nile growth (the hallmark of SMR3).
During SMR4, a male’s testicular vol-
ume has reached approximately 9 to
10 cm3 and his peak height growth typ-
ically occurs.

Results from a recent national survey
suggest that the median age of boys’
pubertal initiation is trending earlier
in the United States, especially among
non-Hispanic white boys.14,15 One study
used estimates from a sample of non-
Hispanic white, non-Hispanic black,
and Mexican American males 8 to 19
years of age. Two independent analy-
ses of the same data indicate that the
median age of SMR2 for genital devel-
opment was 10.0 years for non-
Hispanic white boys, 9.2 to 9.5 years
for non-Hispanic black boys, and 10.3
to 10.4 years for Mexican American
boys, whereas the median age of
SMR2 for pubic hair development
was 12.0, 11.2, and 12.3 years, re-
spectively.16,17 These data suggest
that a significant portion of boys are
entering puberty earlier than 9.5
years, which was the previous lowest
age of normal entry into puberty for

boys. Future studies with compara-
ble measures are needed to confirm
these secular trends.

B. Alterations in Growth
Associated With Puberty

Health conditions related to male
growth and development are not un-
common, can be quite distressing, and
might not be identified until adoles-
cence. The frequencies of more com-
mon disorders are 1 in 500 to 700 for
Klinefelter syndrome; 1 in 1000 to 4000
for fragile X syndrome; 1 in 5000 to
10 000 for Marfan syndrome; and 1 in
8000 to 10 000 for Kallman syn-
drome.18–21 Other non–STI-relatedmale
genital issues that occur during ado-
lescence include gynecomastia (40%–
65% of male teenagers), testicular tor-
sion (8.6 per 100 000 males 10–19
years of age), varicocele (10% of
males), and testicular cancer (3.1 in
100 000 males 15–19 years of age).22–27

Early and delayed pubertal timing, in-
cluding short stature, can result in
negative consequences for the devel-
oping male. Consequences can include
higher mean levels of aggression and
delinquency. Earlier-maturing boys
might havemore frequent involvement
in risk-taking behaviors, and later-
maturing boys might have lower levels
of confidence and self-efficacy and in-
creased experiences of teasing, bullying,
mental health issues, and substance
abuse.28–30 Even a common issue such
as acne, which affects 95% of male ad-
olescents,31 can be related to self-
reported embarrassment, lower self-
esteem, depression, and anxiety.32

Given the frequency of these growth
and developmental concerns, the typi-
cal practicing health care provider will
certainly see male patients with 1 or
more of these disorders.

C. Sexuality

Sexuality, as defined by the World
Health Organization in 2002, is a cen-
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tral aspect of the human life course
and encompasses sex, gender identi-
ties and roles, sexual orientation, inti-
macy, and reproduction.12 Although
sexuality can be experienced and ex-
pressed in thoughts, fantasies, de-
sires, beliefs, values, behaviors,
roles, and relationships, not all sex-
uality dimensions are experienced
or expressed. One’s sexuality is also
influenced by a variety of factors in-
cluding biological, psychological, fa-
milial, societal, political, cultural,
and religious factors. Before adoles-
cence even begins, boys might be cu-
rious and ask questions about sex,
body parts, differences between
boys and girls, and where babies
come from. However, not all parents
talk about sex with their children. In
the United States, many more moth-
ers than fathers talk about sex with
their sons, but mothers are less
comfortable talking about sex with
their sons than with their daugh-
ters.33,34 Fathers have also been
shown to have more difficulty com-
municating about sexuality-related
topics with their adolescents.35

A recent study of California teenagers
and their parents found that adoles-
cents who reported that their parents
had more frequent sexual-related
communication also reported feeling
closer to their parents, being more
comfortable talking with their parents
in general, and having more open con-
versations about sex with their par-
ents.36 Health care providers are in a
position to advise male patients and
their parents about the value and im-
portance of repeatedly talking about
sex and related topics.37 Involving par-
ents and sons in sexual health discus-
sions can help reinforce family values
and create opportunities for sons to ask
clarifying questions instead of relying on
misinformation provided by their peers.

Male adolescents should be encour-
aged to talk with their health care

provider about general health and, in
particular, sex, relationships, and
prevention of STIs/HIV and preg-
nancy.38,39 Male adolescents cite their
mothers, doctors, and nurses as their
principle resources for general health
care concerns39 and cite doctors and
other health care providers as 1 of
their top 4 sources of sexual health in-
formation inclusive of parents, health
classes, and television.38 Schools, me-
dia, and the Internet can also play im-
portant roles in the provision of sexual
health information. For example, male
teenagers who received instruction on
AIDS prevention and sex education at
school were more likely to have fewer
sexual partners, engage in fewer sex
acts, and use condoms more consis-
tently than those who did not receive
such information.40 However, adoles-
cents should understand the potential
negative influence of media and the In-
ternet, because negative sexual health
messages from these sources can
lead to risky sexual behaviors.41,42

D. Sexual Development

During adolescence, teenagers begin
the process of developing a sexual self-
concept, which involves the combina-
tion of physical sexual maturation,
age-appropriate sexual behaviors, and
formation of a positive sexual identity
and sense of well-being. In early ado-
lescence, boys might become preoccu-
pied with body changes, become inter-
ested in sexual anatomy and sex,
compare changes in their body with
others, and explore touching and mu-
tual masturbation. Along with the ex-
perience of spontaneous erections,
ejaculation related to masturbation,
and the onset of nocturnal ejaculatory
events during sleep (ie, “wet dreams”),
there are many reasons why preado-
lescent and older boys might have
questions and anxieties about their
emerging sexuality. Later, male ado-
lescents begin to test their ability to
attract others through dating and sex-

ual behavior. It is not uncommon for a
male to have anxieties and questions
about genital size and function, espe-
cially when comparing himself to oth-
ers and after initiating sexual
behavior.43

Some male adolescents might be ex-
ploring their sexual attraction to oth-
ers, and others might already recog-
nize that they are heterosexual,
homosexual, bisexual, or transgen-
dered. Studies have found that gay
male youth who have a supportive en-
vironment during the disclosure pro-
cess can have a more positive psycho-
logical adjustment.44,45 As discussed in
the American Academy of Pediatrics
(AAP) statement on sexual orientation
and adolescents,46 boys who are ques-
tioning and gay and do not have sup-
portive environments are at increased
risk of social isolation, school failure,
family conflict, substance abuse, de-
pression, suicide, and stigmatiza-
tion.47–50 Most sexual-minority youth
are quite resilient and work through
adolescent development issues. Being
gay or bisexual or questioning their
orientation is not in itself a problem
but is a risk factor for exploring other
associated risks.51 Questioning, bisex-
ual, and gaymale youth who fear being
“found out” may choose not to openly
discuss their concerns with potentially
helpful adults such as their health
care provider. Because sexual identi-
ties might be “fluid” or subject to
change during adolescence, providers
may find it more beneficial to inquire
about sexual attractions and actual be-
haviors of their adolescent patients
rather than asking about sexual iden-
tity (ie, how a person identifies his or
her own sexuality). The health care
provider might ask a series of ques-
tions such as, “A question or even a
concern that a teen might have is, am I
attracted to both guys and girls, just
guys, or just girls. . . has that been a
question for you? If so, have you been
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able to answer that yet?” “Have you
ever had sex with women, men, or
both?” “Have you ever engaged in vag-
inal, oral, or anal sex?”

E. Masturbation and Spermarche

On average, the age of first male mas-
turbation occurs between 12 and 14
years of age; most boys learn about
masturbation through self-discovery.
Masturbation among males is com-
mon and ranges from 36% reporting
masturbating 3 to 4 times permonth to
10% reporting masturbating every
other day or daily.52 There is no evi-
dence that masturbation is harmful in
general or to one’s sexual develop-
ment or later adult sexual adjust-
ment.53,54 However, myths related to
negative consequences of masturba-
tion persist and can result in inappro-
priate anxiety and/or guilt.

Before puberty, boys might masturbate
to orgasm; however, no ejaculation will
occur until pubertal changes com-
mence.55 Sperm in the ejaculate, or sper-
marche, typically appears during SMR3,
approximately 12 to 18 months after the
testes begin to enlarge. Althoughmature
sperm production begins after the first
ejaculate, a young man should be
considered fertile from the time of
his first ejaculation.

Health care providers can reassure
male adolescents that self-masturbation
is a normal behavior and can be a posi-
tive expression of sexuality and a way to
delayhavingsexand its associated risks.
Health care providers can also assist
male adolescents with information and
resources about normal sexual physiol-
ogy and function that might not other-
wise be available at home or school.

F. Sexual Behavior and Its
Consequences

Sexual behavior is a normal part of de-
velopment. According to the Youth Risk
Behavior Surveillance, more than half
(59.6%) of school-agedmale teenagers

report that they have had sex by the
12th grade.2 Data from the 2002 Na-
tional Survey of Family Growth (NSFG)
indicate that among 15- to 19-year-old
male adolescents who reported never
having had vaginal sex, nearly one-
quarter reported engaging in oral sex
or mutual masturbation behaviors.1,56

More recent data from the NSFG indi-
cate that approximately one-eighth of
15- to 19-year-old males report having
oral sex or other sexual contact but not
vaginal sex.57 Oral sex, in particular, is
part of the repertoire of sexual behav-
iors and might predict involvement in
other sexual behaviors.58–60 Thus, at a
minimum, three-quarters of US male
youth are reporting involvement in
varying types of sexual behavior. Male
adolescents also report an earlier age
of sexual debut2 and more sexual part-
ners than female adolescents,1,2,61

which are factors known to be associ-
ated with STI-acquisition risk.62,63 Sex-
ual experience increases as teenagers
get older; 59.6% of 12th-grade boys
have report having had sexual inter-
course, compared with 33.6% of 9th-
grade boys.2

A substantial number of young men
also report engaging in higher-risk
sexual behaviors. Data from the 2009
Youth Risk Behavior Surveillance indi-
cate that among male high school stu-
dents, 25.9% reported using alcohol or
drugs before last sex, 16.2% reported 4
ormore lifetime partners, and 8.4% re-
ported initiating sex at 13 years or
younger.2 Data from the 2002 NSFG
also showed that among 15- to 19-year-
old males, 28.6% reported no condom
use at last vaginal sex, 11.1% reported
engaging in anal sex with a female
partner, and 5.6% reported having sex
with a prostitute or an HIV-infected
person or often/always being high dur-
ing sex.7

Patterns of male adolescent sexual be-
haviors also vary according to race/
ethnicity.2 Higher proportions of non-

Hispanic black high school boys
(72.1%) report being sexually experi-
enced comparedwith Hispanic (52.8%)
or non-Hispanic white (39.6%) high
school boys. Higher proportions of
non-Hispanic black boys (24.9%) initi-
ate sex at 13 years of age or younger
compared with Hispanic (9.8%) and
non-Hispanic white (4.4%) boys.

National US data on same-sex sexual
attraction and behavior is limited.
From the 1995 National Longitudinal
Survey on Adolescent Health, the mean
report of same-sex attraction or rela-
tionship among male adolescents was
8.4% (95% confidence interval [CI]:
7.5–9.3).49 In the 2006–2008 NSFG, 1.8%
of 18- to 19-year-olds and 2.3% of 20- to
24-year-olds reported equally to both
or mostly/only same-sex attraction.57

In the 2002 NSFG, 4.5% of male teenag-
ers 15 to 19 years of age and 5.5% of
young adult men 20 to 24 years of age
reported a same-sex partner.61 In the
2006–2008 NSFG, 2.5% of male teenag-
ers 15 to 19 years of age and 5.6% of
young adult men 20 to 24 years of age
reported a same-sex partner.57 Discor-
dance between sexual attraction/ori-
entation and behavior is also possible,
because one’s sexual attraction and
identity do not always predict sexual
behavior.57,64,65

G. Unwanted Sex

Although males are more likely than
females to agree with the statement,
“sex is something that just happens,”66

the majority (82%) of males 12 to 19
years of age reported feeling pres-
sured by friends to have sex.67 Among
sexually experienced males 15 to 19
years of age, more than half (55%)
wished that they had waited longer be-
fore having sex for the first time,68 and
more than one-third (38%) of men 18
to 24 years of age reported that they
really did not want sex to happen the
first time that it did or had mixed feel-
ings about it.56 Approximately 1 in 12
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men (7.6%), particularly those whose
first sexual intercourse was at
younger than 15 years and non-
Hispanic black men, reported that they
had actually been coerced to have sex
by a female (5.8%) or male (2%).56

Long-term consequences of sexual
abuse of males include HIV risk behav-
iors, psychiatric disorders, substance
abuse, and thoughts of suicide.69–72

Many male adolescents and young
adults are unaware of state laws on
statutory rape and resultant conse-
quences. Although these punitive mea-
sures attempt to force people to
change their sexual/reproductive
health behavior, there are few data to
support that such laws are effective
deterrents to, for example, adolescent
pregnancy.73 A recently prepared re-
port by the Lewin Group contains a
guide to state laws on statutory rape
and reporting requirements.74 It is rec-
ommended that health care providers
be aware of local statutory rape laws
and be able to counsel teenagers
about potential legal consequences of
early sexuality, especially if a patient’s
sexual partner(s) is younger than the
patient. As discussed in the AAP state-
ment on media education,75 pediatri-
cians also need to become educated
about the public health risks of media
such as “sexting.” Resources for pa-
tients and families that explain more
generally the laws about statutory
rape, age of consent, sexting, etc
(www.sexlaws.org) are also available.

H. Dating Violence

Violence in adolescent relationships
can include bullying, threatening, sex-
ual harassment, dating violence,
and/or coercion. Within the context of
intimate relationships among roman-
tic and sexual partners, such violence
can be verbal, emotional, physical, or
sexual. Male adolescents can be per-
petrators, victims, or both. For exam-
ple, 9.9% of high school students na-

tionwide reported having been hit,
slapped, or physically hurt intention-
ally by their boyfriend or girlfriend in
the past year.76 Overall, the prevalence
of experiencing dating violence was
higher among male (11.0%) than fe-
male (8.8%) 9th- and 12th-grade stu-
dents. Despite the high prevalence,
many adolescents who are victims or
perpetrators of violence do not seek
help.77 Health care providers have an
opportunity to promote healthy rela-
tionships, improve communication,
and improve the detection of un-
healthy relationships through screen-
ing for intimate partner violence (1 ex-
ample of a mnemonic screening tool
for violent behavior is FISTS [fighting,
injuries, sex, threats, and self-
defense]) and subsequent referral
when appropriate.78–81

I. Sexual Function and Dysfunction

Healthy sexual function has an impor-
tant role in adolescents’ and young
adults’ well-being and development.
Few studies, however, have examined
sexual health and/or problems with
sexual dysfunction among adoles-
cents. Common causes of sexual dys-
function among young adult men in-
clude anxiety about performance,
premature ejaculation, worries about
attractiveness during sex, decreased
pleasure associated with condom use,
and organic performance-related is-
sues attributable to comorbid medical
conditions (eg, diabetes, cardiac dis-
ease, neurologic deficits) or adverse
effects from medication (eg, selective
serotonin-reuptake inhibitors or alco-
hol).82,83 Health care providers have an
opportunity to screen for problems
with sexual performance (eg, “Some
men may be worried because they
ejaculate too soon or late or have diffi-
culty getting or losing an erection.
Have you ever experienced any of these
problems?”) and offer reassurance or
appropriately assess for an underlying
medical condition.

J. STIs/HIV, Pregnancy, and
Adolescent Fatherhood

Involvement in sexual behaviors places
young men and their partners at risk
of negative sexual/reproductive health
outcomes that are preventable, such
as STIs, HIV infection, unintended preg-
nancy, and reproductive health-
related cancers such as anal cancer
attributable to human papillomavirus
(HPV).

Although adolescents and young
adults 15 to 24 years of age represent
only one-quarter of the sexually active
US population, this population is esti-
mated to account for half of the 18.9
million new STI cases84 and approxi-
mately 30% of all new HIV infections85

that occur each year. Among STIs, chla-
mydia, HPV infection, and trichomonia-
sis account for 88% of all infections.84

Among all populations, rates of chla-
mydia and gonorrhea are highest
among people 15 to 24 years of age.86,87

The chlamydia prevalence rate for
males 14 to 19 years of age reported
from the recent National Health and
Nutrition Examination Survey (1999–
2002) was found to be 2.3% (95% CI:
1.5–3.5).88 This rate is not too dissimi-
lar from the chlamydia rate of 3.67%
(95% CI: 2.93–4.58) reported among
young adult men 18 to 26 years of age
in the National Longitudinal Study on
Adolescent Health. The Add Health
study also reported prevalence rates
among 18- to 26-year-olds for gonor-
rhea (0.44% [95% CI: 0.26–0.77]) and
trichomoniasis (1.7% [95% CI: 1.3–
2.2%]).87,89 It is common for males with
chlamydia and gonorrhea infections to
be asymptomatic. Males who are not
circumcised are also more likely to
have gonorrhea (adjusted odds ratio:
4.0 [95% CI: 1.9–8.4]) and syphilis (ad-
justed odds ratio: 1.6 [95% CI: 1.2–2.2])
infections than circumcised males.90

Racial disparities have been observed
for STIs other than HIV. Non-Hispanic
black male adolescents have higher
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rates of chlamydia, gonorrhea, and
trichomoniasis compared with those
of other race/ethnicity groups.85,89,91

In 2006, an estimated one-quarter of
the 1.1 million people living with HIV
infection in the United States were not
aware of their HIV status. Young people
13 to 24 years of age represent an es-
timated 10% of undiagnosed cases
each year.92 HIV prevalence among
young men who have sex with men is
estimated at 7.2% (5.6% for those
15–19 years of age, 8.6% for those
20–22 years of age). Rates are higher
for non-Hispanic black, mixed/other
race, and Hispanic young men.93 Young
men at higher risk of HIV infection in-
clude men who have sex with men;
have unprotected sex (especially with
multiple partners); are past or present
injection-drug users; exchange sex for
money or drugs; are past or present
sex partners of HIV-infected or bisex-
ual persons or injection-drug users;
are being treated for an STI; have a his-
tory of blood transfusion between 1978
and 1985; and request an HIV test, be-
cause nondisclosure might be indica-
tive of high-risk behavior.94 Male cir-
cumcision among mostly African
samples has been associated with a
lower risk of HIV acquisition to the
male himself and possible benefits to
the female by decreasing transmis-
sion.95–98 The Centers for Disease Con-
trol and Prevention (CDC) is currently
considering guidelines for the role of
male circumcision in the prevention of
HIV transmission in the United States.99

After a reduction in teen births and
pregnancies from 1991 to 2005, more
recent trends in behavioral risks for
pregnancy (eg, declines in contracep-
tive use) have stalled or are reversing
among certain groups, particularly
non-Hispanic black and Hispanic teen-
agers.100 National data indicate that ap-
proximately 750 000 pregnancies oc-
cur each year among women younger
than 20 years101; the majority of teen

pregnancies (82%) are unplanned or
mistimed.102 These data translate to
approximately 1 in 20 female teenag-
ers becoming pregnant each year.103

Most of these pregnancies end in a live
birth (57%), 27% end in induced abor-
tion, and 16% end in fetal loss.104 The
majority of teen pregnancies are fa-
thered bymaleswho arewithin 2 years
of age or older of their partners.105–108

Among sexually experienced male ado-
lescents, 1 in 8 (13%) reported that
they have impregnated a partner, and
4% are fathers.109 Because of lacking
or inaccurate documentation of pater-
nal age on birth certificates, especially
among younger and unmarried moth-
ers,110 the rates of fatherhood among
male adolescents might be even
higher.

The consequences of teen pregnancy
and STIs, including HIV infection/AIDS,
are many and costly. Males diagnosed
with an STI can have complications
such as epididymitis and infertil-
ity111,112 and, if left untreated, can place
female partners at risk for morbidity
and mortality, such as acute and re-
current pelvic inflammatory disease
and resultant tubal scarring, infertil-
ity,113–115 ectopic pregnancy,116 and HIV
infection/AIDS. Although it can be chal-
lenging to disentangle the link be-
tween teen pregnancy and poverty,
personal costs of teen pregnancy of-
ten include truncated schooling, in-

creased unemployment, welfare de-
pendency, lower lifetime earnings,
single parenthood, depression, and
poor infant outcomes.117,118 Each
year, costs related to adolescent
pregnancy and its complications are
estimated to be $9 billion,119,120 and
costs related to STIs/HIV infection
and their complications are esti-
mated to be $17 billion.86

K. Preventing STIs/HIV Infection
and Pregnancy

The male adolescent and his partner,
family, school, and health care pro-
vider all have important roles in pre-
venting the negative consequences of
sexual behavior.

Table 1 summarizes the effectiveness
of available male contraceptive op-
tions.121 Condoms are the most com-
monly used contraception method122

and are highly effective if used consis-
tently and correctly. Over the past 3
decades, the report of condom use by
male adolescents at first and most re-
cent sex has increased, particularly
among Hispanic and non-Hispanic
black males.1 Seven in 10 male adoles-
cents (71%) report condom use the
first and most recent time they had
sex.1 The majority of young men also
report using condoms to prevent both
pregnancy and STIs/HIV infection.56

However, during the past 3 decades,
there has been little change in male

TABLE 1 Contraceptive Effectiveness: Rates of Unintended Pregnancies per 100 Women

First-Year Pregnancy Rate, %a Key

Consistent and
Correct Use

As Commonly
Used

Male methods
Vasectomy 0.10 0.15 0.0%–0.9%: very effective
Male condom 2 15 1%–9%: effective
Withdrawal 4 27 10%–25%: moderately effective
No method 85 85 26%–32%: less effective
Common female hormonal
methods
Progestin-only injectable 0.3 3 —
Combined oral pills, patch, ring 0.3 8 —

a Rates are largely from the United States.
Modified from: Trussell J. Contraceptive efficacy. In: Hatcher RA, Trussell J, Nelson AL, et al, eds. Contraceptive Technology.
19th Rev ed. New York, NY: Ardent Media; 2007:747–826.
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adolescents’ consistency of condom
use (ie, use with every sexual encoun-
ter in the past year); less than half
(48%) of sexually active males report
consistent use.1 Barriers to condom
use include being embarrassed when
buying them, reduced physical sensa-
tion, incorrect use and lack of avail-
ability, planning, discussion, or negoti-
ation with one’s partner.1,123–128

Reduced likelihood of condom use at
most recent sex and inconsistency in
condom use have been observed
among young men who did not receive
formal sex education at school or the
community.129 Low condom use during
adolescence, combined with the re-
port of multiple partners, has also
been shown to be associated with ele-
vated STI rates when subjects become
young adult men.130

Approximately 10% of male adoles-
cents report using withdrawal as their
contraception method of choice.1 Al-
though withdrawal does not protect
against STIs/HIV infection and, thus, is
not an appropriate form of STI/HIV pre-
vention, effectiveness data (Table 1)
show that it can substantially reduce
the risk of pregnancy for people who
report difficulties using contracep-
tion (eg, people with latex allergy or
during unplanned sex acts).131 With-
drawal is better than doing nothing,
but it must be emphasized that with-
drawal is not equivalent to using
other barrier methods (eg, con-
doms), hormonal methods, or dual
contraception. Polyurethane con-
doms are also available for people
who are allergic to latex.

Only one-quarter (24%) ofmale adoles-
cents report the use of dual contracep-
tion methods (eg, combined condom
use with a hormonal method).1 This
may be explained by a lack of aware-
ness of the partner’s contraception
methods or familiarity with how female
hormonal methods work, including
emergency contraception.132–134 For ex-

ample, situations in which a male was
less likely to use a condom included if
the male’s partner used a method of
contraception, if the male was older at
most recent sex, if the male’s partner
was older at first sexual encounter,
and during a casual first sexual en-
counter.129 Increased odds of ever or
always using any contraceptive
method is observed among teenagers
who wait longer between the start of a
relationship and first sex, discuss con-
traception before first sex, or use dual
contraception methods.135 Two groups
of teenagers, males and non-Hispanic
white teenagers, are less likely to reg-
ularly talk about contraception and
STIs with their partners before first
sex than are females and teenagers
from other racial groups.136 Health
care providers have an opportunity to
talk with males about all types of con-
traception and provide consistent
messages about counseling for risk
reduction (Table 2). Some teenagers
might choose to take virginity pledges
and abstain from sex until marriage.
However, such pledges have not been
found to have long-term effectiveness
in preventing STIs and other adverse
outcomes and might actually place
pledge-takers at greater risk of STIs
and unintended pregnancy. One pro-
spective study found that adolescents
who signed abstinence pledges experi-
enced similar STI rates as did adoles-
cents who did not sign pledges.137

Although pledge-takers delayed initia-
tion of sex for a longer period of time,
when pledge-takers initiated sex, they
were less likely to use condoms and
seek reproductive health care com-
pared with their peers who did not
sign pledges.

L. Male Adolescents’ Sexual/
Reproductive Health Care Use

Male adolescents’ use of sexual/repro-
ductive health care services remains
low for a variety of reasons. For many,
the onset of sexual behavior during ad-

olescence serves as a rite of passage
into manhood but does not trigger
thinking about preventive behaviors
related to the consequences of sexual
behavior. Young men might also hold
more traditional masculine beliefs
that preclude them from seeking care
despite having symptoms.138,139 In addi-
tion, the components of young men’s
sexual/reproductive health care have
been poorly defined and have histori-
cally received little attention. Unlike fe-
males, who have historically received
bundled sexual/reproductive health
care as part of gynecologic examina-
tions, birth control visits, and prenatal
care,140 this is not typically true for
young men. Barriers to care can also
play a role in male adolescents’ care-
seeking in general and sexual/repro-
ductive health care in particular.
These barriers include fear; stigma;
shame; denial; lack of social support;
lack of confidential services; lack of
health insurance options especially as
they get older; and not knowing where
to go for care.141–146 Given the asymp-
tomatic nature of many STIs, including
HIV infection, strategies are needed to
raise young men’s awareness about
sexual/reproductive health services,
STI and HIV testing options, and related
resources. Promoting sexual/repro-
ductive health for young men can lead
to sexual responsibility, healthy inti-
mate relationships, and responsible
fatherhood. Health care providers, and
pediatricians in particular, are in the
best position to deliver high-quality
sexual/reproductive health care ser-
vices to male adolescents and should
view even follow-up, acute care, and
immunization visits as opportunities
to address these health issues. Health
care providers can also use “clinical
hooks,” such as sports physicals or
acne follow-up, to keep male adoles-
cents engaged in care and to deliver
sexual/reproductive health care
services.
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TABLE 2 Anticipatory Guidance Topics

Anticipatory Guidance Topics and Questions Example Message Resources

Counseling on sexual risk reduction including
barriers to condom use
2 separate sessions, 1 wk apart Avoiding sex is the safest way to prevent pregnancy and

STIs/HIV. If you choose to have sex, take responsibility and
use a condom every time. If you do not have a condom,
choose not to have sex.

www.ahwg.net (see sexual health
toolkit—provider, pages C13–C15)

Session 1: assess for personal risk, barriers to
risk reduction, and identification of a small
risk-reduction step within 1 wk (eg,
consistent condom use)

Choosing not to have sex at any point will not diminish one’s
status or manhood.

www.sexetc.org/topic/guys_health

Session 2: review previous week’s behavioral-
change successes and barriers, provide
support for changes made, identify barriers
and facilitators to change, and develop a
long-term plan for risk reduction

www.goaskalice.columbia.edu/Cat7.html

Help me understand why condoms are difficult
for you to use. Do you vary your condom use
depending on who your partner is? How can
you reintroduce condom use in a
relationship without creating issues about
trust?

www.iwannaknow.org

What would you do if your partner does not
want you to use a condom?

“I really like you but am not comfortable having sex without
using a condom.”

Do you know how to make condom use more
pleasurable?

Place a drop of lubrication in the inside tip of the condom.
Also, condoms come in various shapes and sizes, and 1
condom type may not fit all.

www.ahwg.net (see sexual health
toolkit—provider, pages C36–C37;
youth page C50)

What would you do if a condom breaks or slips
off?

“Do you know about emergency contraception (eg, Plan B)?
This is something we can get and have you take within the
next 3 to 5 days to help prevent you from getting pregnant
if you are not on birth control.”

www.not-2-late.com; 1-888-NOT-2LATE;
http://bedsider.org/where_to_get_it

What do you know about the consequences of
sexual behavior?

You can have an STI and not even know it. Not all STIs have
symptoms, and not all STIs are curable.

www.youngmenshealthsite.org/std-
general.html

Getting pregnant as a teenager comes with many legal and
economic responsibilities.

www.babycenter.com/
babyCostCalculator.htm

Having sex can have legal implications depending on who
you have sex with and how old you and your partner are.

www.sexlaws.org

Demonstrate or provide resources (eg, videos,
handouts) for correct condom use;
distribute condoms
Have you ever been taught, using a condom
model, how to correctly put on a condom?

Using a condom can help reduce your risk of getting an STI
and/or getting someone pregnant.

www.cdc.gov/condomeffectiveness/
brief.html; www.stdcentral.org/
SitC/about

How comfortable are you with putting on a
condom?

Check that the condom has not expired and has been
properly stored.
When opening the package, be careful not to rip the condom.
Once open, place the correct side of the condom over an
erect penis. Hold onto the reservoir tip at the top, remove
any excess air and slowly roll the condom all the way
down over the erect penis to the penis base.
After ejaculation, hold onto the condom rim at the base of
the penis, making sure the condom does not slip off or
leak.
After removing the condom, dispose of it in the trash.

Communication with partner about sex
Do you talk with your partner about sex,
preventing STIs/HIV, getting tested for STIs/
HIV before having sex for the first time,
getting tested together, preventing
pregnancy, whether she is on birth control?

I encourage you to talk with your partner about
contraception and getting tested together before you
start engaging in a new sexual relationship.

www.ahwg.net (see sexual health
toolkit—provider pages C45–C65)

Do you know about the different types of
female birth control methods?

www.youngwomenshealth.org/contra_
types.html
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II. ROLE OF THE HEALTH CARE
PROVIDER

A. Provide Individualized Sexual/
Reproductive Health Care to Male
Adolescents

The provision of sexual/reproductive
health care to young men in the clinical
setting should be individualized on the
basis of the patient’s developmental and
psychosocial needs by using patient-
centeredapproaches.147 Healthcarepro-
viders need to be comfortable taking a
young man’s sexual/reproductive his-
tory to elicit the type of information
needed todetermine theappropriate an-
ticipatory guidance, counseling, and
treatment. Trust and relationship-
building are also critical elements of the
male adolescent’s visit that help him to
feel comfortable regardless of a physi-
cian’s gender and/or background. Inter-
viewing the young man one-on-one, sep-
arate from accompanying parents or
guardians, will also improve the qual-
ity of information received and en-
sure confidentiality of the informa-
tion shared. As with young women,
health care providers need to be cog-
nizant of minor consent laws in the
states in which they practice and ed-
ucate patients about specific state
laws as appropriate.148,149

Myths about adolescent male sexuality
still pervade American society. Health
care providers should avoid making
assumptions or allowing stereotypes
about male adolescent sexuality influ-
ence interactions with their young

male patients. Health care providers
need to understand the specific needs
of gay, bisexual, or questioning male
adolescents and provide support
and/or referral resources as appro-
priate. Sexual initiation during adoles-
cence should be viewed as part of sex-
ual development. Contrary to the image
ofmalepromiscuity, themajority ofmale
adolescents have no more than 1 sex
partner during a 1-year period. Most
male adolescents also believe that they
should be responsible for pregnancy
prevention and report condom use as a
means of preventing both STIs and preg-
nancy. Rather than holding young men
responsible for the negative sexual/re-
productivehealthoutcomesseenamong
young women (pregnancy, STIs/HIV, and
relationship violence), health care pro-
viders can address the other half of the
partner equation that has historically
been left out. Health care providers
should share clear and consistent mes-
sages with all male adolescents, their
parents, and schools about sexual
health, comprehensive sex education,
and regular care-seeking.

B. Deliver High-Quality
Sexual/Reproductive Health Care
to Male Adolescents

A number of national organizations
make recommendations about clinical
services that health care providers
should deliver, including the AAP’s
Bright Futures,4 the CDC,150–152 and
the US Preventive Services Task
Force (USPSTF).153 Sexual/reproduc-

tive health services that have been
shown to be most effective for health
care providers to provide include tak-
ing sexual health histories, assessing
sexual risk, and providing behavioral
counseling regarding STIs.4,150,153 Re-
garding laboratory screening for HIV
infection, the USPSTF recommends HIV
testing on the basis of risk factors for
the individual and/or clinic set-
ting.150,154 The CDC and Bright Futures
recommend HIV testing for all persons
13 years of age and older and subse-
quent testing for all persons at high
risk at least annually.4,150,154 Regarding
laboratory screening for STIs, al-
though the USPSTF has stated that
there is insufficient evidence to screen
sexually active young men for chla-
mydia and gonorrhea,155,156 the CDC
recommends chlamydia screening
among sexually active young men in
high-prevalence settings (eg, STI, Job
Corps, or jail clinics) and rescreening
of persons infected with chlamydia 3
months later,151,152 and Bright Futures
recommends screening sexually ac-
tive adolescents for chlamydia and
gonorrhea.4 The USPSTF157 and Bright
Futures4 also recommend testing for
syphilis on the basis of individual risk
factors. Bright Futures also recom-
mends an annual genital examination
for SMR and observations for signs of
STIs (ie, warts, vesicles) and testicles
for hydrocele, hernias, varicocele, or
masses. Refer to the AAP’s recom-
mended childhood and adolescent im-
munization schedule.158 The CDC Advi-

TABLE 2 Continued

Anticipatory Guidance Topics and Questions Example Message Resources

Help teenaged fathers understand their role in
parenting
Help me understand your relationship with
your child(ren) (eg, emotional, physical, and
financial support and barriers/facilitators
to involvement)?

We know that fathers who are involved in their children’s
lives can improve the health of their children and the
health of the fathers themselves.

www.fatherhood.org

Assess for experience of stress
Identify local community resources to promote
parenting role (parenting classes,
educational support, job training, etc)
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sory Committee on Immunization
Practices’ recent update recommends
routine vaccination of male adolescents
against HPV starting at age 11 through
12 years, states that the series can be
started beginning at age 9 years, and
recommends catch-up vaccination
among males ages 13 through 21 years
whohavenotbeen vaccinatedpreviously
or have not completed the 3-dose series
through age 21 years. Such vaccination
is also recommended in AAP immu-
nization schedule (for updates, see:
www.aap.org/immunization/izschedule.
html).158,159 Males age 22 through 26
years may be vaccinated (permissive
recommendation for this age group).
Routine vaccination is recommended
among at-risk males including males
who have sex with males and immuno-
compromised males through age 26
years.

The delivery of sexual/reproductive
health services is one of the few effec-
tive clinical preventive services that
can positively affect male adolescents’
and young adults’ health.160 However,
health care providers miss many op-
portunities to assess young men’s sex-
ual health and deliver STI/HIV services;
on average, fewer than one-quarter of
male adolescents and young adultmen
report receiving sexual/reproductive
health services compared with more
than half of similarly aged female
adolescents.9,10,161,162

Health care providers can use each
encounter in the office setting as an
opportunity to address the core rec-
ommended components of male ado-
lescents’ sexual/reproductive health
with all male adolescent patients, in-
cluding the provision of appropriate
resources to patients and parents.
Health care providers should con-
sider scheduling an annual sexual/
reproductive health visit for the sex-
ually active young man. The health
care provider should know how to:

● take a complete sexual history;

● perform a complete sexual/repro-
ductive health examination that in-
cludes examination of the skin,
breasts, genitals, hair, and, if rele-
vant, the perianal area and docu-
mentation of the SMR;

● perform and interpret STI/HIV tests
and know how to treat STIs;

● administer vaccinations, as recom-
mended by the AAP,158 to protect
against infections that are transmit-
ted sexually, such hepatitis B and A
vaccines and HPV vaccine159;

● provide anticipatory guidance/
counseling on sexual/reproductive
health matters (Table 2), including
the use of messages about dual
methods (eg, “not having sex is the
best way to avoid pregnancy and
STIs/HIV, but if you choose to have
sex, use condoms consistently and
use a reliable contraceptive method
for the partner”); and

● use resources (Table 3) in varying
formats (ie, clinic handouts, books,
Web-based resources, community
resources) to share and/or refer
patients and parents as needed.

C. Take a Sexual History

A comprehensive and confidential
sexual assessment is a standard
part of the past medical, family, and
social history and should begin dur-
ing early adolescence and be up-
dated at least annually. This can
be accomplished face-to-face or
through the use of confidential pre-
visit questionnaires (Table 3).163–165

Components of a comprehensive sex-
ual health assessment should include
asking about attractions to females,
males, or both; sexual initiation and
age of onset; engagement in vaginal,
oral, or anal sex; gender of partner(s);
number of partners; current STI symp-
toms or concerns; history and results
of STI/HIV testing; use of condoms;
partners’ use of methods to protect
against STIs and/or pregnancy; and ex-

perience of sexual abuse. Assess for
comfort with changes in one’s body,
masturbation, knowledge about how
to use a condom correctly, hormonal
contraception methods, and emer-
gency contraception. Among sexually
experienced males, assess pressure
to have sex, access to condoms, use of
alcohol or other substances when hav-
ing sex, experience of pregnancy or fa-
therhood, experience of being a perpe-
trator or victim of verbal/physical
abuse or force to have sex in a relation-
ship, whether sex is pleasurable,
and/or problems with sexual perfor-
mance. Among patients who state a
high number of partners or are hesi-
tant to share their number of partners,
consider and ask about whether they
are exchanging sex for money or
drugs. Among non–sexually active
young men, assess for dating, pres-
sure or plans to initiate sex, and knowl-
edge about ways of preventing STIs/
HIV and pregnancy. During childhood,
encourage and provide resources to
parents and families to have develop-
mentally appropriate conversations
with their sons that continue through
adolescence about sexuality, sex, and
other sensitive topics.37

A number of verbal and written tools
are available that can assist health
care providers to take a sexual health
assessment and other components of
the adolescent’s psychosocial his-
tory,166 including the HEEADSSS (home,
education and employment, eating, ac-
tivities, drugs, sexuality, suicide and
depression, and safety) assessment
and Bright Futures toolkits (http://
brightfutures.aap.org/tool_and_
resource_kit.html).4,167,168

D. Perform a Physical Examination

Despite the lack of evidence-based
guidelines supporting routine testic-
ular screening and teaching of tes-
ticular self-examination for detec-
tion of testicular cancer, a genital
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examination, including examination
of the testicles, represents an impor-
tant part of a male adolescent’s com-
plete physical examination during
annual preventive health visits and,
specifically, as part of a visit related
to a genital complaint.4 The content
of the pediatric/adolescent physical
examination required to report pre-
ventive health care codes (Current
Procedural Terminology [CPT] codes
99382–99384; 99392–99394) de-
pends on age and developmental

level and would be expected to in-
clude a male genital examination.
There are many reasons to perform a
genital examination, including SMR
for hair and genital progress in pu-
bertal development; screening for vi-
sual signs of STIs such as herpes,
warts, and asymptomatic urethral dis-
charge; identification of signs for ge-
netic diseases such as firm testes
(Klinefelter syndrome) or ambiguous
genitalia (congenital adrenal hyper-
plasia); evidence of structural anoma-

lies including varicocele, which can
affect fertility, or uncorrected hypos-
padias, which can result in significant
embarrassment, problemswith sexual
function, and/or abnormal urine flow.
Other issues might be related to an un-
circumcised penis (eg, phimosis and
hygiene); hair or skin findings for
treatable conditions (eg, folliculitis
and tinea cruris); previously unrecog-
nized absent testes attributable to
cryptorchidism; evidence of testicular
atrophy secondary to central or exog-

TABLE 3 Male Teen Resources for Patients, Parents, and Health Care Providers

Male patient resources
Brochures to order
ETR Publishing http://pub.etr.org
Office of Population Affairs Clearinghouse www.hhs.gov/opa/pubs/download_pubs/download_pubs.html
Planned Parenthood www.plannedparenthood.org/teen-talk
Downloadable brochures and male-friendly Web sites
American Social Health Association www.iwannaknow.org
Children’s Hospital Boston www.youngmenshealthsite.org
Gay and Lesbian Medical Association: Online Health Care
Referrals

www.glma.org

Go Ask Alice! (Columbia University) www.goaskalice.columbia.edu/Cat7.html
Family Acceptance Project (Marian Wright Education
Institute: resource for lesbian, gay, bisexual,
transgendered youth and families)

http://familyproject.sfsu.edu

Palo Alto Medical Foundation (a Sutter Health affiliate) www.pamf.org/teen/health/malehealth
Sex Etc (Rutgers University) www.sexetc.org/topic/guys_health
TeensHealth (Nemours Foundation) www.kidshealth.org/kid/grow

www.kidshealth.org/teen/sexual_health
The Trevor Project www.thetrevorproject.org/lifelinechat
Youth Resource (advocates for youth) www.amplifyyourvoice.org/youthresource

Parent resources
American Academy of Child and Adolescent Psychiatry
(handouts on talking to your kids about sex; gay,
lesbian, and bisexual adolescents)

www.aacap.org/cs/root/facts_for_families/facts_for_families

AAP Section on Adolescent Health www.aap.org/moc/AdolHandouts_AAPMbrs/Resources.htm
Madaras L, Madaras A. My Body, My Self: For Boys. New
York, NY: Newmarket Press; 2007

McCoy K, Wibbelsman C. The Teenage Body Book. New York,
NY: Perigee; 2008

The National Campaign to Prevent Teen Pregnancy www.thenationalcampaign.org/parents/default.aspx
Parents, Families and Friends of Lesbians and Gays www.pflag.org
Provider resources
AAP Section on Adolescent Health www.aap.org/moc/AdolHandouts_AAPMbrs/ProviderHandouts.htm
Adolescent Health Working Group: an adolescent provider
toolkit series on sexual health, behavioral health,
body basics, and adolescent health care 101

www.ahwg.net (see toolkit provider resource page)

American Medical Association Guidelines for Adolescent
Preventive Services (AMA GAPS): previsit
questionnaires

www.ama-assn.org/ama/pub/physician-resources/public-health/promoting-healthy-lifestyles/
adolescent-health.shtml

Bright Futures: toolkit http://brightfutures.aap.org/tool_and_resource_kit.html
CDC: expedited partner therapy and places for referral to
local public health facilities for STI/HIV testing

www.cdc.gov/std/ept; www.hivtest.org

Physicians for Responsible Choice and Health www.prch.org
Society for Adolescent Health and Medicine: previsit
questionnaires

www.adolescenthealth.org/Clinical_Care_Resources/2173.htm
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enous causes (eg, steroids or mari-
juana use); and normal findings that
might require reassurance (eg, pearly
penile papules).111,168,169

Ultimately, one of the goals of the gen-
ital examination is to help the young
man gain a better understanding of his
own body and reproductive parts. For
example, young men might not be
aware of their genital anatomy, the im-
portance of using genital protection as
part of sports participation, or general
issues related to their hygiene. Guid-
ance can be given by briefly reviewing
the main components of the physical
examination and, as the examination
progresses, by commenting on normal
anatomy, what to expect next, and per-
tinent findings. Examination in gowns
will help prevent missing important
physical examination findings, such as
gynecomastia or truncal acne. Avoid-
ing lengthy discussions while the pa-
tient is undressed also allows for
greater patient comfort.

Despite the lack of recommendations
that support testicular cancer screen-
ing, the USPSTF has noted that “clini-
cians should be aware that patients
who present with symptoms of testic-
ular cancer are frequently diagnosed
as having epididymitis, testicular
trauma, hydrocele or other benign dis-
orders.”170,171 The American Cancer So-
ciety has stated that it “does not have a
recommendation on regular testicular
self-examinations for all men.”172 Risk
factors for testicular cancer among
men include being white; being be-
tween 13 and 39 years of age; having a
history of cryptorchidism, testicular at-
rophy/dysgenesis, testicular trauma,HIV
infection, and Klinefelter syndrome; or
having a family history of testicular
cancer. An external anal inspection, a
digital rectal examination, and screen-
ing for hernia as part of the male ado-
lescent physical examination should
be performed on the basis of specific
concerns or complaints such as a

bulging mass or pain (hernia examina-
tion), hemorrhoid or rectal bleeding
(digital rectal examination), or risk
factors that would warrant an external
anal inspection for HPV lesions in a
young man who engages in receptive
anal intercourse.

Health care providers might be con-
fronted with male adolescents who re-
fuse a genital examination because of
concerns about homophobia, lack of
experience with such examinations,
fear of getting an erection, or even be-
cause of previous abuse. Understand-
ing the specific concern can help the
health care provider educate the pa-
tient about the importance of this ex-
amination, determine the priority of
such an examination for a particular
patient, and negotiate how and when
to complete the required components
of the examination. Routinely examin-
ing the genitals from childhood
through adolescence can help the
male patient understand the routine
nature of this examination component.
The use of a chaperone might also be
relevant and should be considered
during all genital examinations for pa-
tient and/or provider comfort regard-
less of whether the provider and pa-
tient are the same gender.173

E. Perform Laboratory Screening

Sexually active male adolescents 13
years of age and older should be of-
fered an HIV test. HIV testing should oc-
cur at least once by 16 to 18 years of
age or sooner once an adolescent is
known to be sexually active or other-
wise at risk. Youth at high risk should
be tested annually for HIV infection.
Adolescents tested for other STIs
should be tested for HIV at the same
visit. Youth seen in urgent care facili-
ties and emergency departments
should be routinely tested for HIV. In
addition, routine HIV screening of
young persons in high-risk or high-
prevalence settings, such as juvenile

detention centers and jails, STI clinics,
and teen clinics, has been shown to in-
crease the yield for HIV screening. HIV
testing options include serologic tests
that provide results within 1 to 2weeks
and newer noninvasive oral rapid tests
that provide results within 20 minutes.

Sexually active male adolescents are
considered to be among the high-risk
groups for STIs and, in general, should
be screened even if they are asymp-
tomatic for chlamydia using noninva-
sive urine tests. Other screenings
available as urine tests include those
for gonorrhea and trichomonas.89 Rou-
tine screening of asymptomatic males
should be based on the prevalence
rates within the communities. Among
sexually active male adolescents with
painful urination (dysuria) and/or ure-
thral discharge, urethritis attributable
to an STI will be the most common
cause of infection, as opposed to uri-
nary tract infection, which affects less
than 0.01% of male adolescents with
normal urogenital anatomy.174 Nonin-
vasive tests are the preferred method
(eg, urine-based nucleic acid amplifi-
cation tests [NAATs] to screen for chla-
mydia and gonorrhea). These tests
have high sensitivities and specificities
(�90%) as well as high patient accept-
ability. Refer to the current CDC’s sex-
ually transmitted diseases treatment
guidelines for best testing strategies if
NAATs are unavailable.152

For male patients who report sexual
behavior with another man, the CDC’s
sexually transmitted diseases treat-
ment guidelines recommend HIV sero-
logic testing, if HIV-negative or not
tested in the previous year; syphilis se-
rologic testing; a test for urethral in-
fection with chlamydia and gonorrhea
amongmenwho have had insertive sex
during the preceding year; a test for
rectal infection with chlamydia and
gonorrhea among men who have had
receptive anal sex during the preced-
ing year; and a test for pharyngeal in-
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fection for gonorrhea among men who
have had receptive oral sex during the
preceding year.152 No current guide-
lines detail screening recommenda-
tions for chlamydia of the pharynx or
for anal screening of the rectum using
anal Papanicolaou tests or HPV typ-
ing.175–177 Anal Papanicolaou tests
and/or HPV typing are currently under
review as possible screening tools for
anal carcinoma. Nucleic acid amplifi-
cation tests are not currently ap-
proved by the Food and Drug Adminis-
tration for pharyngeal or rectal
specimens but might be available for
use in some laboratories. Both chla-
mydia and gonorrhea can infect the
rectum, and gonorrhea can also infect
the pharynx. However, there is little ev-
idence that chlamydia can cause pha-
ryngeal infection.

Health care providers should be able
to diagnose STIs that occur most com-
monly in male adolescents and young
adults, including chlamydia, gonor-
rhea, HPV, trichomoniasis, herpes, as-
cending infections (ie, epididymitis),
and syphilis. The CDC’s sexually trans-
mitted diseases treatment guidelines
(www.cdc.gov/std/treatment) and the
AAP’s Red Book (http://aapredbook.
aappublications.org) are updated on a
regular basis and provide themost up-
to-date screening, testing, and treat-
ment recommendations.152,178 Health
care providers should also encourage
STI treatment of their partners
through provision of expedited part-
ner therapy, if allowed by state law179

(www.cdc.gov/std/ept); bringing the
partner in for testing and treatment;
or referral to local public health facili-
ties (www.hivtest.org).

Health care providers are encouraged
to communicate to their patients and
families that the delivery of sexual/re-
productive health services, including
STI/HIV testing, is a standard and rou-
tine part of adolescent clinical ser-
vices. State mandates that require an

explanation of benefits to be sent to
parents of adolescent patients might
conflict with patients’ rights to confi-
dential care and minor consent. Ado-
lescents who are seeking confidential
testing for STIs might require referral
to settings that provide confidential STI
testing, such as local public health
clinics or Planned Parenthood centers.
Informed and proactive health care
providers can ensure that their pa-
tient’s confidentiality is maintained.

F. Provide Anticipatory Guidance
and Counseling

Health care providers should tailor an-
ticipatory guidance and counseling on
the basis of specific risk factors
and/or information obtained during an
individual male patient’s visit and his
developmental stage. Health care pro-
viders should continue to be up-to-date
on coding and local reimbursement
practices that allow for the time it
takes to counsel on preventive health
care matters to be included within a
problem-focused visit. Table 2 lists
suggested sexual/reproductive health
anticipatory guidance topics and mes-
sages for male adolescent patients.

The USPSTF recommends moderate- to
high-intensity behavioral counseling in
the clinic setting to prevent STIs for all
sexually active adolescents.153 One ex-
ample of such a counseling approach
would be 2 separate 20-minute clinical
sessions 1 week apart.180 During the
first clinical session, patients are as-
sessed for personal risk, barriers to
risk reduction, and identifying a small
risk-reduction step within the next
week. During the second clinical ses-
sion, the previous week’s behavioral-
change successes and barriers are re-
viewed, support for changes made is
provided, barriers and facilitators to
change are identified, and a long-term
plan for risk reduction is developed. A
study of this method found that partic-
ipants in intervention clinics who were

receiving structured behavioral coun-
seling reported significantly higher
condom-use rates and fewer new STIs
than participants at control sites.
Males and females benefited equally
from counseling interventions, and
brief interventions were more effec-
tive among adolescents than older
participants.

G. Administer Vaccinations

Reproductive health-related vaccines,
including hepatitis A and B and HPV
vaccines, should be administered to
male adolescents as recommended by
the AAP and the CDC’s Advisory Com-
mittee on Immunization Practices
along with other routine immuniza-
tions for male adolescents.

III. GUIDANCE FOR HEALTH CARE
PROVIDERS

1. Know the core sexual/reproduc-
tive health knowledge areas for
male adolescents and under-
stand the affect that sexual
health has on the male adoles-
cent’s quality of life.

2. Encourage parents to talk about pu-
bertal development and have age-
appropriate discussions about sex-
ual health with their sons on
repeated occasions.

3. Guide male adolescents to build
healthy, responsible relationships.

4. Recognize that some male adoles-
cents might be dealing with issues
of sexuality that can affect their
psychosocial and physical health,
provide appropriate support for
families,181 and identify local re-
sources for referral when
appropriate.

5. Regardless of reason for the visit
and clinical setting, routinely pro-
vide quality male sexual/repro-
ductive health services to all male
adolescents.

6. Deliver core sexual/reproductive
health services to male adoles-
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cents: takeasexualhistory, perform
an appropriate examination, screen
for STIs/HIV, provide patient-
centered and age-appropriate an-
ticipatory guidance, and deliver ap-
propriate vaccinations.

7. Provide sexual/reproductive health
services ina confidential andcultur-
ally appropriate manner.

8. Use “clinical hooks,” such as sports
physicals and acne follow-up vis-
its, to keep young men enrolled
in general and especially sexual/
reproductive health care. Consider
promoting an annual sexual/
reproductive health visit for male
adolescents to address their core
sexual/reproductive health issues.

9. Include in clinic settings everything

from handouts to posters to make
male adolescents feel welcome and
comfortable. Educational materials
such as handouts, pamphlets, refer-
ences, and videos should also be
made available to reinforce office-
based educational efforts.

10. Continue to be up-to-date on coding
and local reimbursement practices
that allow for preventive health care
counseling to be included within
problem-focused visits.
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CLINICAL REPORT

Maltreatment of Children With
Disabilities
Roberta A. Hibbard, MD, Larry W. Desch, MD, and the Committee on Child Abuse and Neglect

and Council on Children With Disabilities

ABSTRACT
Widespread efforts are being made to increase awareness and provide education to
pediatricians regarding risk factors of child abuse and neglect. The purpose of this
clinical report is to ensure that children with disabilities are recognized as a
population that is also at risk of maltreatment. Some conditions related to a
disability can be confused with maltreatment. The need for early recognition and
intervention of child abuse and neglect in this population, as well as the ways that
a medical home can facilitate the prevention and early detection of child maltreat-
ment, are the subject of this report.

INTRODUCTION
The maltreatment of children, including those with disabilities, is a critical public
health issue. For purposes of this report, the terms “disability” and “special health
care needs” include the full spectrum of physical, mental, and emotional impair-
ment. Current data on incidence and prevalence of maltreatment in children with
disabilities are limited by varying definitions of disability and lack of uniform
methods of classifying maltreatment. Nonetheless, children with disabilities and
special health care needs are at increased risk of child maltreatment. This report is
an update to the previous policy statement, “Assessment of Maltreatment of
Children With Disabilities.”1

The Children’s Bureau reported that an estimated 872 000 children were de-
termined to be victims of abuse or neglect in 2004.2 More than 60% of child
victims experienced neglect, almost 20% were physically abused, and 10% were
sexually abused. Of the 36 states that reported on disabilities, child victims who
were reported with a disability accounted for 7.3% of all victims. Children with the
following conditions were considered as having a disability: mental retardation,
emotional disturbance, visual impairment, learning disability, physical disability,
behavioral problems, or another medical problem. It was believed that these
conditions were underrecognized and underreported, because not every child
received a clinical diagnostic assessment when child maltreatment was suspected.

Child maltreatment may result in the development of disabilities, which in turn
can precipitate further abuse.3 Studies have been unable to accurately document
the extent or rate of abuse among children with disabilities or determine if
disabilities were present before the abuse or were the direct result of maltreat-
ment.4 It should be emphasized also that several case reports and epidemiologic
data remind us that the natural history of some medical conditions can include
conditions that mimic child maltreatment.5,6
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The numbers of children who survive disabling med-
ical conditions as a result of technologic advances and
children who are recognized and identified as having
disabilities are increasing.7 The rates of child maltreat-
ment have been found to be high in the child population
in general and in children with blindness, deafness,
chronic illness, developmental delays, behavioral or
emotional disorders, and multiple disabilities.8 Minimal
research on child abuse has focused specifically on chil-
dren with disabilities; further study is indicated and has
been encouraged.9,10

The Child Abuse and Prevention, Adoption, and Fam-
ily Services Act of 1988 (Pub L No. 100–294) included a
mandate to study the incidence of child maltreatment
among children with disabilities. This research was
funded by the National Center on Child Abuse and
Neglect and conducted by the Center for Abused Chil-
dren With Disabilities at the Boys Town National Re-
search Center.8 A study by Westat, Inc, determined the
incidence of abuse among children with disabilities and
the relationship between child abuse and disabilities.9

Data were collected from 35 child protective services
(CPS) agencies across the country, and results indicated
that 14.1% of children whose maltreatment was sub-
stantiated by CPS workers had 1 or more disabilities. A
Nebraska study that used an electronic merger of hospi-
tal, central registry, foster care review board, and law
enforcement records found disabilities to be twice as
prevalent among maltreated children in hospitals as
among hospital controls, which is consistent with the
hypothesis that disabilities increase the risk of maltreat-
ment. The data are also consistent with the hypothesis
that maltreatment contributes to disabilities.11

According to research performed by the Boys Town
National Research Hospital, children with disabilities
were found to be at greater risk of becoming victims of
abuse and neglect than were children without disabili-
ties. The study showed that children with disabilities are
1.8 times more likely to be neglected, 1.6 times more
likely to be physically abused, and 2.2 times more likely
to be sexually abused than are children without disabil-
ities.8 Another study found the overall incidence of child
maltreatment to be 39% in 150 children with multiple
disabilities admitted to a psychiatric hospital. Of those
children, 60% had been physically abused, 45% had
been neglected, and 36% had been sexually abused.12 In
a 2000 study of more than 4500 maltreated children,
Sullivan and Knutson13 observed children with disabili-
ties to be 3.76 times more likely to be neglected, 3.79
times more likely to be physically abused, and 3.14 times
more likely to be sexually abused when compared with
children without disabilities.13 Children with behavioral
disorders were found to be at the highest risk of all types
of maltreatment, and neglect was the most common
form of maltreatment across all disability types. A rela-
tive-risk matrix for all types of maltreatment among

children with specific disabilities was developed. In 1
recent study, caregivers reported that 18.5% of children
with autism had been physically abused and 16.6% had
been sexually abused.14 Spencer et al15 concluded that
children with disabling conditions are at increased risk of
child abuse and neglect, although the type of maltreat-
ment varies with the specific disabling condition.

LIMITATIONS OF CURRENT RESEARCH
The prevalence of maltreatment of children with disabil-
ities is difficult to calculate, because states do not use
comparable definitions of child abuse and neglect. An-
other major problem with the published literature is the
variable definition of “disabilities.”4 The Centers for Dis-
ease Control and Prevention describes developmental
disabilities as a diverse group of severe chronic condi-
tions that are attributable to mental and/or physical
impairments and result in problems with major life ac-
tivities such as language, mobility, learning, self-help,
and independent living. The Americans With Disabilities
Act16 defines “disability” as a physical or mental impair-
ment that substantially limits 1 or more of the major life
activities of an individual. This definition includes all
types of disabilities, including physical disabilities, cog-
nitive or learning disabilities, motor and sensory dys-
functions, mental illness, or any other kind of physical,
mental, or emotional impairment.17 Perrin18 reported
that most childhood chronic health conditions do not
cause disability. The Maternal and Child Health Bureau
has defined children with special health care needs as
“those who have or are at increased risk for a chronic
physical, developmental, behavioral, or emotional con-
dition and who also require health and related services
of a type or amount beyond that required by children
generally.”19 The term “children with special health care
needs” is less limiting than some other terms.20

Legal definitions do not always match clinical data.
Child development evaluations do not always allow an
immediate and precise diagnosis of extent or type of
disability, and some studies rely on evaluations by un-
trained observers. Therefore, evaluation of research ef-
forts is hindered by different definitions of terms (eg,
disabilities and maltreatment), noncomparable methods,
various study sample sizes, and lack of uniform data
collection. Furthermore, changes in reporting laws and
societal attitudes can occur during a study period.21

Another problem that has been cited in the literature
is the lack of recognition and documentation of disabil-
ities by CPS workers and their lack of training on eval-
uating children with disabilities.4 In the study by Wes-
tat,9 analyses were based on CPS workers’ opinions
rather than data empirically derived from physicians or
other professionals trained to diagnose disabilities. Bon-
ner et al4 demonstrated that since 1982, correct and
consistent use of a CPS-created system of collecting in-
formation regarding disabilities in maltreated children

PEDIATRICS Volume 119, Number 5, May 2007 1019



had decreased, suggesting that disabilities were unlikely
to be identified as children enter the CPS system. A
survey of 51 state CPS agencies found that in 86% of
states, CPS workers used a standardized form to record
child-maltreatment cases, but in only 59% of those
states did the workers record information regarding pre-
existing disabilities on the form.22

The Westat study was limited to intrafamilial cases.9

Because it is well known that individuals other than
family members can commit harm to children, statistics
limited to intrafamilial cases would be likely to under-
estimate the overall incidence of maltreatment among
children with disabilities.

Along with the lack of well-designed research on
maltreatment is the lack of research on how to respond
to children with disabilities who have been maltreated.
A needs assessment of parents, educators, and CPS in-
vestigators in 2000 revealed that knowledge and expe-
rience in child maltreatment were lacking.23 Most re-
spondents were interested in training, with recognition
of maltreatment in the child with a disability as a top
priority. In this same report, a collaborative team-ap-
proach response was recommended.

CAUSAL FACTORS
In general, the causes of abuse and neglect of children
with disabilities are the same as those for all children;
however, several elements may increase the risk of
abuse for children with disabilities. Children with
chronic illnesses or disabilities often place higher emo-
tional, physical, economic, and social demands on their
families.21 For example, a physical disability that causes
difficulty in ambulation can place a child at risk of acci-
dental falls. Therefore, much closer supervision will be
needed, which itself can be stressful. Parents with lim-
ited social and community support may be at especially
high risk of maltreating children with disabilities, be-
cause they may feel more overwhelmed and unable to
cope with the care and supervision responsibilities that
are required.17 Lack of respite or breaks in child care
responsibilities can contribute to an increased risk of
abuse and neglect. Finally, the added requirements of
special health care and educational needs can result in
failure of the child to receive needed medications, ade-
quate medical care, and appropriate educational place-
ments, resulting in child neglect.17

Numerous problems have been cited with the provi-
sion of care for foster children with disabilities. Foster
parents sometimes are not told about a child’s medical
and emotional problems and are, therefore, not suffi-
ciently educated or prepared to deal with the specific
condition. Other problems for foster children with dis-
abilities include lack of permanent placement, lack of a
medical home, lack of financial support, and inappropri-
ately prepared foster parents.3

Parents or caregivers may feel increased stress be-

cause children with disabilities may not respond to tra-
ditional means of reinforcement, and sometimes these
children’s behavioral characteristics (eg, aggressiveness,
noncompliance, and communication problems) may be-
come quite frustrating.8 Behavioral challenges in chil-
dren who have disabilities may further increase the like-
lihood of physical abuse.17

Parents of children with communication problems
may resort to physical discipline because of frustration
over what they perceive as intentional failure to respond
to verbal guidance. It has been noted paradoxically,
however, that families who report higher stress levels
may actually have greater insight into problems associ-
ated with caring for a disabled child, whereas parents
with a history of neglect of a child may not experience
the level of stress that a more involved parent may
experience.24

Although the use of aversive procedures and re-
straints for children who have disabilities has been for-
tunately diminishing, in part because of legislative
changes (eg, modifications of the Individuals With Dis-
abilities Education Act [Pub L No. 108–446 (2004)]),
these practices are still used sometimes in homes,
schools, programs, and institutions.25 Aversive tech-
niques are procedures that use painful or unpleasant
stimuli to modify a behavior that has been found to be
unacceptable or inappropriate. Restraints are physical
measures (such as tie-downs or prolonged seclusion)
used to prevent something physical from happening or
for “punishment.” This includes “therapeutic holding,”
which has been repudiated as being harmful.26 During
the past 20 years, much research has demonstrated the
effectiveness of alternative measures, commonly called
“positive behavioral supports,” to change behavior.25

Pediatricians and others who could use additional infor-
mation about the problems that occur from the use of
aversive procedures or restraints can easily get this guid-
ance from the Web sites of organizations such as the
AssociationfortheSeverelyHandicapped(www.tash.org/
IRR/resolutions/res02aversive.htm) and the Autism Na-
tional Committee (www.Autcom.org/restraints.html).
Information about positive behavioral support guide-
lines is available from a US Department of Education–
funded program, the Technical Assistance Center on
Positive Behavioral Interventions & Supports (www.
Pbis.org), and other national and international pro-
grams. The American Academy of Child and Adolescent
Psychiatry also provides guidance on this subject (www.
aacap.org/page.ww?section�Policy�Statements&name�
Coercive�Interventions�for�Reactive�Attachment�
Disorder).

The presence of multiple caregivers may heighten or
reduce the risk of abuse of the child. Infrequent contact
of a child with disabilities with other children and adults
may make them uniquely vulnerable to molestation be-
cause there is decreased opportunity for the child to
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develop a trusting relationship with an individual to
whom he or she may disclose the abuse17 and decreased
opportunity to learn to resist molestation. On the other
hand, children with disabilities who require multiple
caregivers or providers may have contact with numerous
individuals, thereby increasing the opportunity for
abuse, including sexual abuse. However, advantages to
having a large number of caregivers are that there are
more individuals who may detect the injuries or signs of
abuse, and the additional assistance may actually lessen
the amount of stress placed on the primary caregivers.
Risk may be minimized by careful screening and selec-
tion of caregivers, sporadic and unscheduled monitoring
of care, and an open mind to recognition that any child
may become a victim.

Children with disabilities often have limited access to
critical information pertaining to personal safety and
sexual abuse prevention. Children who have increased
dependency on caregivers for their physical needs may
be accustomed to having their bodies touched by adults
on a regular basis. Parents may object to their child being
provided with education on human sexuality, because
they may feel that their children will never be in sexu-
ally risky situations because of their special needs. How-
ever, children with disabilities may be unintentionally
conditioned to comply with authority, which could re-
sult in them failing to recognize abusive behaviors as
maltreatment.8 Children with disabilities are often per-
ceived as easy targets, because their intellectual limita-
tions may prevent them from being able to discern the
experience as abuse and impaired communication abil-
ities may prevent them from disclosing abuse. Because
some forms of therapy may be painful (eg, injections or
manipulation as part of physical therapy), the child may
not be able to differentiate “appropriate” pain from “in-
appropriate” pain.

PEDIATRICIAN�S ROLE
Pediatricians should be aware that the presence of dis-
abilities in a child is a risk factor for victimization and
that disabilities can also be the result of child maltreat-
ment. The pediatrician should work with families, other
health care professionals, and other community re-
sources to ensure the safety of all children, including
those with disabilities. The following should be consid-
ered.

Identification and Reporting
Pediatricians always need be alert to signs or symptoms
that are suggestive of abuse, no less in children with
disabilities than in others. However, recognizing the
signs and symptoms of maltreatment among children
with disabilities may be difficult, because many children
may not be able to verbalize that they were abused or
they may not understand that what took place was
wrong.17 Because it is common for the physical exami-

nation to be normal, especially in sexual abuse and
emotional maltreatment, a high index of suspicion in
selected cases is warranted.

Familiarity with the natural history of disorders that
may mimic child abuse can prevent the misdiagnosis of
child maltreatment.27–29 Children with motor and bal-
ance disabilities may experience increased injuries from
accidents. Children with neurosensory disabilities may
be predisposed to fractures, and in the absence of pain,
there may be a delay in seeking medical attention. For
example, children with spina bifida have a high risk of
fracturing a paralyzed, desensitized limb.5 Children with
severe nutritional deficiency and immobility or chronic
steroid use may develop demineralized bones that frac-
ture easily. Children with blood dyscrasias may have
bruises of varying ages in unusual places. There are also
reports of a variety of disabling conditions that mimic
child maltreatment, including methylmalonic aciduria
and glutaric aciduria, which can manifest as chronic
subdural effusions and mild retinal hemorrhages, with
other telltale findings including neurodevelopmental
problems.6,30

Awareness of injury patterns from inflicted versus
noninflicted trauma is important for pediatricians and
other professionals who work with children. Signs and
symptoms of maltreatment in children with disabilities
are commonly ignored, misinterpreted, or misunder-
stood. Furthermore, many schools, programs, and insti-
tutions may have a disincentive to recognize or report
child maltreatment because of fear of negative publicity
or loss of funding or licensure. Pediatricians may want to
act proactively with these entities so that concerns and
referrals are more forthcoming if questions or problems
arise.

If abuse or neglect is suspected after a careful assess-
ment, a report must be made to the appropriate CPS
agency. Every child suspected of being abused or ne-
glected needs a thorough evaluation by an experienced
professional.31 The evaluation process should consist of a
structured interview with the child, if possible, and a
comprehensive physical examination including appro-
priate laboratory and radiologic studies as indicated. In
many situations, a consultation with a developmental
pediatrician, pediatric neurologist, child abuse pediatri-
cian, or other expert in children with disabilities is also
indicated.

Treatment
Appropriate medical treatment for injuries, infections, or
other conditions should be provided. Each case of abuse
or neglect that is clinically confirmed or strongly sus-
pected needs a multidisciplinary treatment plan, which
includes a mental health assessment and treatment com-
ponent that is appropriate for the child’s cognitive and
developmental level and counseling for the family. This
child and family treatment plan should be integrated
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with other intervention plans that may already have
been developed for the child. Federal legislation requires
that each child identified as having a disability should
have a written plan of service (an individualized family
service plan for children from birth to 3 years of age or
an individualized education plan for children 3 through
21 years of age).32,33 The pediatrician should also make
appropriate medical recommendations and provide
treatments that are preventive or prescriptive. The pedi-
atrician may help the family explore available child care
and respite services. A discussion of injury-prevention
guidelines for children with disabilities is also helpful.34

Although pediatricians can have input into the process,
removal of the child from the home or therapeutic foster
care placement is at the discretion of the CPS agency
only after a thorough investigation.

Education
In-service training for CPS workers, law enforcement
professionals, health care professionals, child care pro-
viders, early childhood educators, teachers, and judges is
crucial, and protocols are necessary for the identifica-
tion, reporting, and referral of all cases of suspected child
maltreatment in all schools, programs, and institutional
settings. Experts in child maltreatment and childhood
disabilities would be the main group to assist with this
educational endeavor. However, general pediatricians
can have important roles, for example, with local school
districts. In addition, education on risk factors for mal-
treatment of children with disabilities should be empha-
sized.

Pediatricians can also be important role models to
parents, trainees, and others. In their own offices, clinics,
or hospital settings, pediatricians and others who pro-
vide care for children with disabilities should not rush to
use physical restraints during procedures for these chil-
dren. Often, taking the time to explain procedures in
terms appropriate to developmental level or in other
ways to prepare such a child can make restraints unnec-
essary except in situations when children are dangerous
to themselves or others. Even when some types of re-
straints are needed, such as to prevent a child from
scratching at newly repaired lacerations, such restraints
should be as comfortable and as minimal as possible and
used for the shortest time feasible.

Pediatricians may also have roles to assist in the ed-
ucation about child abuse to their peers, residents, med-
ical students, and other health care students. All health
care professionals need adequate training to monitor
children with disabilities for signs of abuse and neglect
and to screen suspected victims of child maltreatment for
disabilities.35

Prevention
Support and assistance with parenting skills are often
needed by families, especially families who have chil-

dren with special health care needs. Medical and non-
medical needs of the child and family should be ad-
dressed at each health supervision visit. Child and family
strengths should be recognized and fostered at each en-
counter. Family stressors should be identified and ad-
dressed, and referrals for appropriate support services
should be made. Disability-specific injury-prevention
guidelines can be presented to help the family minimize
injury.34 The availability of parent support groups, re-
spite care, and home health services may be explored,
and referrals may be made when appropriate. Pediatri-
cians can help educate parents of children with disabil-
ities about the various respite and medical waiver sub-
sidies and programs specific to each state and how to
qualify for such funds. Pediatricians can explain the
need for getting placed on the inevitable waiting lists for
these programs as early as possible. The American Acad-
emy of Pediatrics (AAP)–sponsored medical home Web
site (www.medicalhomeinfo.org) is an important re-
source for the pediatrician to find out more information
on these programs, including state-by-state resources.

All children with or without disabilities need a med-
ical home that consists of a health care professional who
is readily accessible to the family to answer questions,
help coordinate care, and discuss concerns.36 Medical
home is an approach to providing comprehensive pri-
mary care that is accessible, continuous, comprehensive,
family centered, coordinated, compassionate, and cul-
turally effective. Families should be encouraged and as-
sisted by these health care professionals to work with a
variety of agencies and disciplines and pursue resources
and services that they need. Child abuse prevention,
including indicators of abuse, should be discussed with
parents and caregivers.23,24 Neurodevelopmental and de-
velopmental-behavioral pediatricians and child neurol-
ogists who are trained and experienced in the diagnosis
and evaluation of children with disabilities can also serve
as excellent resources to both the general pediatricians
and the families.

Advocacy
The pediatrician, in providing the medical home and acting
as his or her patient’s and family’s advocate, may review
care that is provided by the various agencies and resources.
Much of this advocacy effort can be performed by coordi-
nating efforts and ensuring that recommendations are
made and followed.36 By providing this careful follow-up, if
child maltreatment is suspected, the need for appropriate
referrals can be identified immediately.

Pediatricians play an important advocacy role in their
relationships with various governmental and nongov-
ernmental agencies. State AAP chapters also have an
important role in these arenas. State, educational, social,
foster care, financial, and health care systems often func-
tion in isolation from each other, with very little coor-
dination or communication.8 Community involvement
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can also encourage the development of needed re-
sources, including child care and respite services for
families with a child with a special health care need.
Foster children with disabilities and their foster parents
often suffer from lack of adequate support systems.4

Communication with schools and other systems with
which families interact is another avenue for heighten-
ing the awareness of the needs of children who have
disabilities and/or special health care needs.

As child advocates, pediatricians are in an ideal posi-
tion to influence public policy by sharing information
and giving educational presentations on child maltreat-
ment and the needs of children with disabilities. They
should advocate for state practices or policies that man-
date CPS agencies to gather disability information on
child-maltreatment cases. Pediatricians should empha-
size the devastating costs of child maltreatment to legisla-
tors, policy-makers, and the public.4 Pediatricians should
also advocate for screening procedures for potential em-
ployees in educational, recreational, and residential set-
tings to help ensure the safety of all children in their care.37

One resource that is useful to the pediatrician is the
report A Call to Action: Ending Crimes of Violence Against
Children and Adults With Disabilities.38 This is a report that
includes recommendations on policy, surveillance sys-
tems and data collection, violence prevention, interven-
tion, and research needs.38 The Oregon Institute on Dis-
ability & Development has developed prevention
resources that may be useful to the pediatrician (ww-
w.ohsu.edu/research/oidd/oakspublication.cfm).

GUIDANCE FOR THE PEDIATRICIAN

1. Be capable of recognizing signs and symptoms of
child maltreatment in all children and adolescents,
including those with disabilities.

2. Be familiar with disabling conditions that can mimic
abuse or pose an increased risk of accidental injury
that can be confused with abuse.

3. Because children with disabilities are at increased
risk of maltreatment, remain vigilant not only in
assessment for indications of abuse but also in offer-
ings of emotional support and provision of equip-
ment and resources to meet the needs of children
and families.

4. Ensure that any child in whom maltreatment has
been identified is evaluated thoroughly for disabili-
ties.

5. Advocate for all children, especially those who have
disabilities or special health care needs, to have a
medical home.36 If a child is hospitalized and does
not have a medical home, the inpatient attending
physician can help the family secure one before
discharge, preferably as early as possible in the hos-
pital course.39

6. Be actively involved with treatment plans developed
for children with disabilities and participate in col-
laborative team approaches.

7. Use health supervision visits as a time to assess a
family’s strengths and need for resources to coun-
terbalance family stressors and parenting demands.

8. Advocate for changes in state and local policies in
which system failures seem to occur regarding the
identification, treatment, and prevention of mal-
treatment of children with disabilities.

9. Advocate for the implementation of positive behav-
ioral supports and elimination of aversive tech-
niques and unnecessary physical restraints in
homes, schools, and other educational and thera-
peutic programs (both public and private), institu-
tions, and settings for children who have disabilities.

10. Advocate for better health care coverage by both
private insurers and governmental funding.

CONCLUSIONS
The AAP supports the belief that pediatricians play a
significant role in the prevention, identification, and
treatment of child abuse and neglect, especially in chil-
dren with disabilities, who are at increased risk of mal-
treatment. Children suspected of being maltreated
should be evaluated for developmental, physical, and
mental health disabilities. In addition, CPS workers and
others involved in the investigation of child maltreat-
ment should work closely with pediatricians to identify
disabilities in children.16 Every effort should be made to
ensure the safety of children through collaboration with
families, other health care professionals, schools, CPS
agencies, and other appropriate resources.
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THE RISE OF IN-STORE CLINICS: THREAT OR OPPORTUNITY?

“The recent acquisition by the pharmacy chain CVS of MinuteClinic, a chain
of in-store clinics founded in Minnesota, has put this model of primary care
delivery back in the spotlight. Although still not widespread, the model is
increasing in prevalence . . . and appeals to several stakeholders: payers note
that primary care is less expensive when delivered at in-store clinics than
when provided in a doctor’s office or emergency room, patients value the
convenience and low price, entrepreneurs see a profitable business model,
and proponents of consumer-driven health care see services that can be paid
for out of health savings accounts. Physicians, however, express concern
about the quality of care and the potential impact on their businesses. The
typical in-store clinic is a kiosk—a small, thin-walled structure located inside
a store—staffed by a nurse practitioner. The clinics differ from the old ‘doc-
in-the-box’ model in that they are neither routinely staffed by a physician nor
intended to provide all primary care services. Indeed, the range of services—
posted as a ‘menu’ on the company’s Web site or on the kiosk—is strikingly
small, including common adult vaccinations, screening tests, and treatment
for simple conditions. . . . But for these circumscribed services, the clinics
provide a compelling value proposition. Care is intended to be quick, inex-
pensive, and convenient; visits and waiting times are short, the charge is
usually less than $50, and extended hours are offered along with ample
parking. It’s not surprising, then, that patients and investors have taken
notice. . . . Some wonder whether this model is a ‘disruptive innovation’—
that is, a service or technology that enters a market at the low end, initially
not performing as well as higher-end incumbents, then improves until it
captures the whole market.”

Bohmer R. N Engl J Med. 2007;356:765–768
Noted by JFL, MD
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Clinical Report—Management of Food Allergy in the
School Setting

abstract
Food allergy is estimated to affect approximately 1 in 25 school-aged chil-
dren and is the most common trigger of anaphylaxis in this age group.
School food-allergymanagement requires strategies to reduce the risk of
ingestion of the allergen as well as procedures to recognize and treat
allergic reactionsandanaphylaxis. The role of thepediatricianorpediatric
health care provider may include diagnosing and documenting a poten-
tially life-threatening food allergy, prescribing self-injectable epinephrine,
helping the child learn how to store and use themedication in a responsi-
ble manner, educating the parents of their responsibility to implement
preventionstrategieswithinandoutside thehomeenvironment, andwork-
ing with families, schools, and students in developing written plans to
reduce the risk of anaphylaxis and to implement emergency treatment in
the event of a reaction. This clinical report highlights the role of the pedi-
atricianandpediatrichealthcareprovider inmanagingstudentswith food
allergies. Pediatrics 2010;126:1232–1239

INTRODUCTION
Anaphylaxis is a severe, potentially fatal, systemic allergic reaction
that occurs suddenly after contact with an allergy-causing substance.1

Food allergy is a common cause of anaphylaxis.2 The Centers for Dis-
ease Control and Prevention recently reported an 18% increase in food
allergy among school-aged children from 1997 to 2007; 1 in 25 children
are now affected.3 Results of studies of children with food allergy indi-
cate that 16% to 18% have experienced a reaction in school.4,5 Allergic
reactions or treatment for anaphylaxis also occur in children whose
allergy was previously undiagnosed (�25% of cases of anaphylaxis).5,6

Fatalities were noted to be overrepresented by children with peanut,
tree nut, or milk allergy and among teenagers and those with underly-
ing asthma. Preschool-aged children may experience food-induced
anaphylaxis more often than older children, but the majority of food-
allergic reactions in preschool- and school-aged children are not ana-
phylaxis,7,8 and deaths are rare.9

In case series of fatalities from food allergy among preschool- and
school-aged children in the United States, 9 of 32 fatalities occurred in
school and were associated primarily with significant delays in admin-
istering epinephrine.10–12

The purpose of this clinical report is to highlight the pediatrician’s role
in management of food allergy in the school setting and emphasize
prevention and treatment of food-induced anaphylaxis.13 Management
of infants, toddlers, and preschool-aged children who are cared for in
myriad settings poses additional challenges (eg, infants may suck on
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shared toys, grab another infant’s bot-
tle, etc) that are beyond the scope of
this document.

DOCUMENTING FOOD ALLERGY
(DIAGNOSIS) AND ASSESSING
RISKS

Before developing amanagement plan,
it is important to ascertain, as best as
possible, whether a child has a poten-
tially life-threatening food allergy. It is
beyond the scope of this report to
present all of the factors that might be
considered in rendering a diagnosis,
although comprehensive reviews are
available,14 as are national guidelines
(www.niaid.nih.gov/topics/foodAllergy/
clinical/Pages/default.aspx). The pedi-
atrician may wish to work with a pedi-
atric allergist but should be aware of
several key observations:

● Any food may elicit a reaction; how-
ever, most significant reactions in
children are attributable to peanut,
tree nuts (eg, walnut, cashew, etc),
milk, fish, shellfish, egg, soy, and
wheat. Sesame and other seeds
have been reported as potent aller-
gens as well.15 Fatalities in school-
aged children in the United States
have primarily been attributed to
peanuts, tree nuts, milk, and sea-
food,10–12 but as stated previously,
anaphylaxis and death are rare in
school-aged children.

● Confirmation of a clinical history
(eg, urticaria, wheezing shortly af-
ter ingestion) by laboratory tests
(eg, allergy skin-prick tests or food-
specific serum immunoglobulin E
[IgE] testing) is a typical modality
for securing a diagnosis. However,
although increasingly large skin
tests and increasing levels of food-
specific IgE antibodies correlate
with increasing risk of a true al-
lergy, these tests do not, in isolation,
diagnose an allergy, nor do they ac-
curately reflect severity of an al-
lergy or the dose of food that might

trigger a reaction. A child also may
test strongly positive to a food with-
out a previous known ingestion; in
this situation, the child may still be
at risk of anaphylaxis. Physician-
supervised oral food-challenge test-
ing, typically undertaken by an aller-
gist, may be required to confirm or
refute a diagnosis when the history
and testing is not sufficient to diag-
nose the food allergy. Caution must
be exercised in making a diagnosis
of a life-threatening food allergy, be-
cause treatment and food-allergen
avoidance require significant ef-
forts for everyone involved.

● Although subsequent reactions are
not necessarily more severe than
initial reactions, they may be. For
example, initial mild reactions to
peanut may be followed by more
severe reactions on subsequent
exposures.16,17

● Clinical factors such as a history of
asthma, previous reactions to trace
exposures, and allergies to foods
mentioned previously are poten-
tial risk factors for fatal
anaphylaxis.10–12,18

NOTIFICATION OF THE SCHOOL,
PRESCRIPTION OF EPINEPHRINE,
AND DEVELOPMENT OF A
PERSONALIZED EMERGENCY
ACTION PLAN

The familymust notify the school about
the child’s potentially life-threatening
food allergy. The family may notify the
school by providing a written “emer-
gency action plan” or “food-allergy ac-
tion plan” (see Appendix for a list of
resources). It is recognized that multi-
ple forms of plans are in use and that
development of a more universal plan
would streamline care. The physician/
family may also need to provide the
school with a list of foods to be avoided
and possible substitutions. Physician-
recommended substitutions may be
required for school food programs.

The following considerations may be
helpful in developing emergency plans:

● The written treatment plan could in-
clude the child’s name, identifying
information (child’s picture, if pro-
vided), specifics about the food al-
lergies, symptoms and treatments,
instructions to activate emergency
services, and contact information
(see Appendix).

● The parent should be given a pre-
scription for self-injectable epi-
nephrine devices to be used at
school in addition to ones for use at
home. It may be useful to prescribe
additional autoinjectors for school:
(1) one to be carried by the child in a
dedicated pack that is either on his
or her person (if it is judged reason-
able for the specific child and is in
accord with local regulations) or in
possession of the supervising adult
and (2) other(s) to be kept in the
health office, should the self-carried
pack be misplaced or an additional
dose be needed. The second-dose
feature of some types of self-
injectors requires handling of a
used needle; although access to the
second dose is appropriate in some
settings by licensed personnel,
these types of injectors should be
disposed of after the first dose to
reduce the risk of needle-stick in-
jury in the school setting (if a sec-
ond dose is needed, another unit
should be used).

● Before creating an action plan, the
pediatrician may determine if there
is a licensed health care profes-
sional who will be assisting the
child. When there is not, and only a
nonlicensed assistive person is
available, the action plan should be
as simple as possible. For example,
whereas a licensed health profes-
sional may be able to administer an
antihistamine and observe for pro-
gression of symptoms before ad-
ministering epinephrine, a nonli-
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censed professional should not be
expected tomake amedical or nurs-
ing assessment. Instead, the advice
may be to give the epinephrine via
autoinjector and call for activation
of emergency medical services
immediately.

● There is no diagnostic test for ana-
phylaxis, and specific symptoms
may vary. A recent report suggested
that anaphylaxis is likely to be oc-
curring if any of the following 3 sit-
uations are observed1:

1. acute onset (minutes to several
hours from exposure) of symptoms
with involvement of the skin and/or
mucosal tissue (eg, generalized
hives, pruritus or flushing, swollen
lips/tongue/uvula) and signs or
symptoms of either respiratory
compromise (eg, dyspnea, wheeze/
bronchospasm, stridor, reduced
peak expiratory flow, hypoxemia)
and/or reduced blood pressure or
associated symptoms of end-organ
dysfunction (eg, hypotonia [col-
lapse], syncope, incontinence); or

2. 2 or more of the following that oc-
cur rapidly after exposure to a
likely allergen for that patient: in-
volvement of the skin/mucosal
tissue; respiratory compromise;
reduced blood pressure or
associated symptoms; or persis-
tent gastrointestinal tract symp-
toms (eg, crampy abdominal pain,
vomiting); or

3. reduced blood pressure after expo-
sure to a known allergen for that
patient (minutes to several hours).

● In the context of a possible allergen
ingestion, a simple means to impart
instructions regarding when epi-
nephrine should be administered is
to suggest that it be injected for sig-
nificant respiratory (eg, tightness of
the throat, hacking cough, hoarse-
ness, shortness of breath, wheez-
ing, etc) or cardiovascular symp-

toms (eg, paleness, blue skin tone,
decreased consciousness/confu-
sion, poor pulses, etc) or if there is
progression of symptoms or in-
volvement of more than 1 organ sys-
tem (eg, more than a few hives). The
treatment plans (see Appendix) list
key additional symptoms not stated
in this report.

● Anaphylaxis may occur without
urticaria.10

● Dosing of self-injectable epineph-
rine (either 0.15 or 0.3 mg) has been
reviewed in a previous clinical re-
port.19 Briefly, the manufacturer
recommends switching to the
0.3-mg dose at 66 lb, but because
that results in underdosing as chil-
dren approach this weight, consid-
eration should be given to pre-
scribing the 0.3-mg dose at approx-
imately 55 lb.

● Symptoms of anaphylaxis may ini-
tially respond to treatment but re-
cur (biphasic response) with possi-
bly more severe manifestations.10

Therefore, emergency plans should
include activation of emergency
medical services and transport to a
facility at which additional observa-
tion and care can be administered
in the ensuing hours whenever a
significant allergic reaction is be-
lieved to have occurred. A second
dose of epinephrine is recommend-
ed20–22 in 5 to 20 minutes if signifi-
cant symptoms progress or are not
responding to the first dose.

● Because 25% of anaphylaxis in
schools occurs without a previous
diagnosis,6 a prescription for unas-
signed epinephrine for general use,
consistent with district regulations
and state laws, should be consid-
ered, especially in schools with
nurses. A standard anaphylaxis-
management protocol should be de-
veloped by the school health ser-
vices staff and the consulting school
physician. In districts without

a school physician, a standard
anaphylaxis-management protocol
could be developed in consultation
with local public health profession-
als, community health center staff,
or school-of-medicine faculty.

Additional information about adminis-
tration of medications in schools is ad-
dressed in a policy statement from the
American Academy of Pediatrics titled
“Guidance for the Administration of
Medication in School.”23 The diagnosis,
treatment plan, and prescriptions
should be reviewed periodically and
updated at least yearly. Pediatricians
should remind parents to be cognizant
of expiration dates on epinephrine au-
toinjectors and to be alerted to proper
temperature storage requirements.

● It may be advisable to inject epi-
nephrine at the time of first
symptoms if an allergen was in-
gested that previously caused
anaphylaxis.24

● It may be advisable to inject epi-
nephrine before symptoms if an al-
lergen was ingested that previously
caused anaphylaxis with cardiovas-
cular collapse.24

● Emergency action plans can be indi-
vidualized according to the child’s
history as well as the abilities of the
responsible adult.

● Physicians are encouraged to edu-
cate parents/school caregivers
that:

● antihistamines are adjunctive
therapies to treat an allergic re-
action but cannot be depended on
to treat anaphylaxis;

● inhaled bronchodilators may be
given for respiratory reactions
but must not be depended on to
treat anaphylaxis;

● medication should not be ex-
posed to extremes in tempera-
ture, and expired units should be
replaced; and
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● epinephrine is generally safe (ie,
when in doubt, inject), and par-
ents/school caregivers should be
advised about commonadverse ef-
fects of epinephrine (eg, tremor,
tachycardia, flushing/paleness).

● In some adults experiencing ana-
phylaxis who were raised from the
supine to the upright position dur-
ing transport to a hospital, death oc-
curred suddenly, presumably from
“empty-ventricle syndrome” caused
by blood pooling in the legs during
anaphylactic shock.25 The implica-
tions of this observation for chil-
dren, who more typically succumb
to respiratory insufficiency during
anaphylaxis andwhomay vomit dur-
ing anaphylaxis, are not known. Nev-
ertheless, caregivers should be ad-
vised that individuals with severe
anaphylaxis who may benefit from
being in a supine position with legs
raised should remain in that posi-
tion and be transported that way by
emergency personnel until ad-
vanced care can be accessed (eg,
additional medications and intrave-
nous fluids).

● Physicians are encouraged to edu-
cate families and the student, as ap-
propriate for age (or arrange for
education):

● about how to administer self-
injectable epinephrine and edu-
cate others, because mistakes
are common26;

● to consider obtaining medical
identification jewelry;

● about the importance of avoid-
ance strategies (eg, no food-
sharing), to notify an adult of any
symptoms or if they may have
eaten an unsafe food, and when
to use self-injectable epineph-
rine; and

● to determine if carrying/self-
administration of self-injectable
epinephrine is appropriate (as-

suming local and state agencies
allow it) (to make these deci-
sions, student, parent/guardian,
and school and community fac-
tors may be assessed [see: www.
nhlbi.nih.gov/health/prof/lung/
asthma/emer_med.htm]; how-
ever, designated adults [eg, li-
censed provider or a lay desig-
nee] should be additionally
responsible for treatment. be-
cause the student may not be de-
pended on for or be capable of
self-administration).

● Pediatricians can encourage par-
ents to request to meet with key
school staff members who have re-
sponsibility for the care of their
child and to work cooperatively with
schools to ensure their child’s
safety. Key staff members may in-
clude the directors of transporta-
tion and food service, the building
administrator, school nurse, class-
room teacher, and director of
health services. Pediatricians can
provide resources for parents to
give to school officials to help them
develop food-allergy management
protocols at the school board of di-
rectors’ level. Pediatricians can also
serve as a resource to school well-
ness committees or councils and to
boards of education to help them in
developing safe policies, regula-
tions, and procedures for children
with food allergies.

● Pediatricians (and allergists) are
encouraged to counsel parents
about the level of exposure that
might be dangerous for a specific
child, such as ingestion versus inha-
lation versus touching food resi-
dues, so that parents are appropri-
ately vigilant without becoming
needlessly hypervigilant about
avoidance strategies, particularly
because they might affect schools
or neighbors.

AVOIDANCE STRATEGIES

Avoidance strategies must be practi-
cal and focus on policies to avoid in-
gestion of the allergen, the primary
route that can result in anaphylaxis.
There have been no controlled studies
to evaluate the effectiveness of poten-
tial avoidance strategies. Knowledge
about risks primarily come from ob-
servational studies and self-report.
Avoidance strategies appropriate for a
specific child may vary on the basis of
the nature of the allergy, circum-
stances unique to the particular insti-
tution, age of the child, and the child’s
developmental stage and disposition.

BEST-PRACTICE STRATEGIES

The following points may be helpful in
instructing families and schools about
avoidance strategies.

● Studies of skin contact and inhala-
tion of peanut-butter vapors by chil-
dren with peanut allergy failed to in-
duce any systemic reactions.27,28

Lack of a reaction from these casual
exposures is not unexpected, be-
cause penetration to the systemic
circulation by skin contact is un-
likely, and peanut-butter vapors do
not contain protein. Although these
findings suggest that such expo-
sures are of low risk, concern re-
mains for young children transfer-
ring skin contact to their mouths.

● Case reports and controlled studies
in which foods are vaporized
through heating have shown that re-
actions, primarily respiratory, can
be elicited.29 These observations
support limiting exposure to aller-
gens being cooked (eg, in science/
craft projects).

● Reports that focused on reactions
to peanut in schools from noninges-
tion exposures primarily identified
craft projects with peanut butter as
a cause of mostly mild reactions.5

This observation supports not using
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food allergens in craft or cooking
projects.

● A study showed that peanut can be
cleaned from the hands of adults by
using running water and soap or
commercial wipes but not antibac-
terial gels alone.30 In addition, pea-
nut was cleaned easily from sur-
faces by using soap, wet wipes, and
commercial wipes but not dish-
washing liquid alone. Results of
threshold studies indicated a wide
range of doses of peanut that elicit
objective symptoms, but the lower
range seems to be 10 to 100 mg, on
average. More typical eliciting
doses are one-half to onewhole pea-
nut kernel.31 These observations in-
dicate that standard cleaning and
lack of visible contamination should
suffice for most children with pea-
nut allergies.

● On the basis of the aforementioned
studies, allergen avoidance might
vary depending on the age of the
children, and more supervision,
cleaning, and containment of the al-
lergen are needed for younger chil-
dren. Care must be taken not to os-
tracize or physically separate the
child with food allergies. For
example, an “allergen-aware” table
should include the child’s friends
who are eating safe meals. Experts
have not espoused blanket “bans”
on foods,32 particularly because
peanut butter, milk, egg, and other
common allergens may be a protein
staple of another child’s diet. In rare
instances, individual schools or
classrooms might pursue these op-
tions. For example, removal of
highly allergenic foods from the vi-
cinity of kindergarten-aged children
or children with significant develop-
mental disabilities might be war-
ranted when transfer of the aller-
gen among the children is likely.
Schools may wish to ban children
from bringing food from home to

share with classmates for celebra-
tory functions and offer acceptable
alternative options for purchase
through school food services.

● Several professional organizations
(see Appendix) have advocated pro-
cedures to reduce the risk of acci-
dental allergen ingestion that are
responsive to previously published
observations regarding circum-
stances leading to allergic reac-
tions.4,5 These procedures include
strict “no food-sharing” policies;
use of commercially prepared and
labeled, individually wrapped food
items; education of those providing
foods regarding safe and unsafe
foods and label-reading; education
of cafeteria/food service staff; a
ready supply of safe alternative
snacks; and policies of no eating on
the school bus and having a means
of communication on the bus. Avoid-
ance strategies and emergency
management must also be commu-
nicated to personnel who may not
have primary responsibilities for
the student, such as coaches, spe-
cialty teachers (art, music, etc),
substitute teachers, field trip per-
sonnel, etc. These individuals also
require training in the use of epi-
nephrine autoinjectors, familiarity
with the food-allergy action plan,
and indicators for activating the
emergency medical response
system.

● School food services leadership
should be involved in district policy
development and assist in the edu-
cation of cafeteria/food service
staff at the individual school level.

SCHOOL TREATMENT GUIDANCE/
DEVELOPMENT OF THE
INDIVIDUALIZED HEALTH CARE
PLAN

The pediatrician may submit a written
emergency action plan, emergency
care plan, or food-allergy action plan

or emergency medical order so that
the school nurse can develop an indi-
vidualized health care plan (IHCP). The
emergency action or care plan is a
document created by the pediatrician
or school nurse on the basis of medi-
cal orders from the pediatrician that is
written in simple lay terms for the non-
licensed staff members who may have
a supervisory role for a child at any
time before, during, or after the school
day. The IHCP is a nursing document
created by a school nurse with input
from the pediatrician’s orders that
contains a complete school manage-
ment plan with preventive procedures
for day-to-day management in the
school. The following information
should be considered:

● The student’s IHCP is typically devel-
oped by the school nurse in collabo-
ration with the family, physician,
and other school personnel. Gen-
eral recommendations for materi-
als to be included in the IHCP are
included in various state guidelines
(see Appendix). The IHCP should be
revised according to the child’s
needs on the basis of age and devel-
opmental stages.

● Schools may establish a core team
responsible for food-allergy man-
agement and actions, to ensure that
reasonable and nondiscriminatory
avoidance plans are in place, that a
food-allergy treatment plan is re-
viewed and practiced periodically,
that people are designated and
trained to recognize and treat ana-
phylaxis, etc (also see Appendix).
The pediatrician should be familiar
with these responsibilities and may
wish to provide education on these
procedures, particularly when the
plans are part of the student’s IHCP.
The pediatrician/familymay also de-
termine if a full-time registered
nurse is present in the student’s
school during all school hours and
advocate for delegation of nursing
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services in that school when the
school nurse is not present. If there
is a before- and/or after-school pro-
gram, the parent should be aware of
the process for ensuring access to
epinephrine and allergen reduction
during this out-of-school time.

● Results of several studies support
the notion that epinephrine may be
needed in locations outside of the
school cafeteria, that significant de-
lays in administration are associ-
ated with fatalities (eg, �20
minutes after symptoms), and
prompt administration is advanta-
geous.6,8,10–12 To ensure access to
epinephrine within several minutes,
school plans should consider allow-
ing the student to self-carry, if al-
lowed and age appropriate, and/or
storing epinephrine in secure
and readily accessible locations.
Prompt access to a reliable source
of autoinjectable epinephrine is
critical. To ensure medication secu-
rity and safety and provide for
timely treatment, procedures
should be established that specify
where the medication will be
stored, who is responsible for the
medication, who regularly monitors
and replaces outdated medication,
and who will carry the medication
for field trips.

● The adolescent age group seems to
be at the highest risk of fatal food-
induced anaphylaxis.10–12 Special at-
tention for this group should in-
clude education of the adolescent
and his or her peers to reduce risk-
taking and to encourage carrying
and using medications when need-
ed.33 Education should be provided
to staff, including coaches, trainers,
and after-school advisors. Affected
students should be permitted to
wear/carry clothing/bags/purses

that facilitate carrying medications
(eg, large pockets, larger purses,
book bags, etc).

● Harassment or bullying of students
because of their food allergy must
be taken seriously. Students should
be encouraged to report such be-
haviors, and the school should ad-
dress the situation with quick and
decisive antibullying policies.

● The legal rights of children with life-
threatening food allergies are pro-
tected under several laws. If a stu-
dent qualifies for special education
services under the Individuals With
Disabilities Education Act and also
has food allergies, the food allergy
should be addressed in the stu-
dent’s individualized education
plan. Section 504 of the Rehabilita-
tion Act of 1973 may also be used to
document specific management
plans and provides legal recourse
for students and their families if
they and the school are unable to
come to terms on health care plans
through normal channels. In some
schools, Section 504 plans may not
be necessary if the written emer-
gency action plan and/or IHCP pro-
vide the necessary procedures for
safety. The Americans With Disabili-
ties Act also protects children with
life-threatening food allergies who
attend schools that do not receive
federal funding.

● After a reaction has occurred, it is
important to review policies and
procedures among the school staff,
the child’s health care provider,
parents, and the child.

SUMMARY

The pediatrician plays an important
role in contributing to the manage-
ment of school-aged childrenwith food
allergies. Consultation with a board-

certified allergist-immunologist to se-
cure a diagnosis and provide directed
treatments and advice is recommend-
ed.34 It is important that there be close
communication between the pediatri-
cian and allergist for diagnosis and
management. Partnerships with stu-
dents, families, school nurses, school
physicians, and school staff are impor-
tant for individualizing effective and
practical care plans.
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APPENDIX RESOURCES

Example of an emergency treatment plan
www.foodallergy.org/downloads/FAAP.pdf
Overview of school guidelines endorsed by professional organizations
www.foodallergy.org/school/schoolguidelines.pdf
Examples of state school programs
Arizona
www.azdhs.gov/phs/oeh/fses/pdf/allergies1007.pdf
Connecticut
www.sde.ct.gov/sde/lib/sde/PDF/deps/student/health/Food_Allergies.pdf
Maryland
www.marylandpublicschools.org/nr/rdonlyres/6561b955-9b4a-4924-90ae-f95662804d90/21182/
anaphylaxisstateguidelines_final082809.pdf

Massachusetts
www.doe.mass.edu/cnp/allergy.pdf
Mississippi
www.healthyschoolsms.org/health_services/documents/GuidelinesforManagingFoodAllergies.pdf
New Jersey
www.nj.gov/education/students/safety/health/services/allergies.pdf
New York
www.schoolhealthservices.org/uploads/Anaphylaxis%20Final%206-25-08.pdf
Tennessee
http://health.state.tn.us/Downloads/HealthySchoolsGuidelines.pdf
Vermont
http://education.vermont.gov/new/pdfdoc/pgm_health_services/food_allergies_manual_0608.pdf
Washington
www.k12.wa.us/HealthServices/publications/09-0009.aspx
West Virginia
http://wvde.state.wv.us/osshp/main/documents/GuidelinesforAllergiesintheSchoolSetting-Final2.doc

Centers for Disease Control and Prevention information for school food allergy
www.cdc.gov/Healthyyouth/foodallergies/index.htm
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CLINICAL REPORT

Management of Children With
Autism Spectrum Disorders
Scott M. Myers, MD, Chris Plauché Johnson, MD, MEd, the Council on Children With Disabilities

ABSTRACT
Pediatricians have an important role not only in early recognition and evaluation
of autism spectrum disorders but also in chronic management of these disorders.
The primary goals of treatment are to maximize the child’s ultimate functional
independence and quality of life by minimizing the core autism spectrum disorder
features, facilitating development and learning, promoting socialization, reducing
maladaptive behaviors, and educating and supporting families. To assist pediatri-
cians in educating families and guiding them toward empirically supported inter-
ventions for their children, this report reviews the educational strategies and
associated therapies that are the primary treatments for children with autism
spectrum disorders. Optimization of health care is likely to have a positive effect on
habilitative progress, functional outcome, and quality of life; therefore, important
issues, such as management of associated medical problems, pharmacologic and
nonpharmacologic intervention for challenging behaviors or coexisting mental
health conditions, and use of complementary and alternative medical treatments,
are also addressed.

INTRODUCTION
The term autism spectrum disorders (ASDs) has been used to include the Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR)1

diagnostic categories autistic disorder, Asperger disorder, and pervasive develop-
mental disorder–not otherwise specified.2 Recent estimates of the prevalence of
ASDs are in the range of 6.5 to 6.6 per 1000, and pediatricians, therefore, are likely
to care for children and adolescents with these diagnoses.3–5 In the companion
document to this clinical report,2 the American Academy of Pediatrics has sum-
marized pertinent background information on ASDs and emphasized the impor-
tance of surveillance and screening as well as other potential physician roles in the
diagnostic process. However, the role of the primary health care professional
extends beyond recognizing signs of ASDs, referring for diagnostic evaluation,
conducting an etiologic investigation, providing genetic counseling, and educating
caregivers about ASDs and includes ongoing care and management.

ASDs, similar to other neurodevelopmental disabilities, are generally not “cur-
able,” and chronic management is required. Although outcomes are variable and
specific behavioral characteristics change over time, most children with ASDs
remain within the spectrum as adults and, regardless of their intellectual func-
tioning, continue to experience problems with independent living, employment,
social relationships, and mental health.6–8 The primary goals of treatment are to
minimize the core features and associated deficits, maximize functional indepen-
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dence and quality of life, and alleviate family distress.
Facilitating development and learning, promoting social-
ization, reducing maladaptive behaviors, and educating
and supporting families can help accomplish these goals.
Ideally, interventions should help mitigate the core fea-
tures of ASDs, which include impairment in social reci-
procity, deficits in communication, and restricted, repet-
itive behavioral repertoire.

Educational interventions, including behavioral strat-
egies and habilitative therapies, are the cornerstones of
management of ASDs. These interventions address com-
munication, social skills, daily-living skills, play and lei-
sure skills, academic achievement, and maladaptive be-
haviors.

Optimization of medical care is also likely to have a
positive impact on habilitative progress and quality of
life. In addition to routine preventive care and treatment
of acute illnesses, management of sleep dysfunction,
coexisting challenging behaviors or psychiatric condi-
tions, and associated medical problems, such as seizures,
may be particularly important. Medications have not
been proven to correct the core deficits of ASDs and are
not the primary treatment. However, associated mal-
adaptive behaviors or psychiatric comorbidities may in-
terfere with educational progress, socialization, health or
safety, and quality of life. These behaviors may be ame-
nable to psychopharmacologic intervention or, in some
cases, treatment of underlying medical conditions that
are causing or exacerbating the behaviors. Effective
medical management may allow a child with an ASD to
benefit more optimally from educational interventions.

EDUCATIONAL INTERVENTIONS
Education has been defined as the fostering of acquisi-
tion of skills and knowledge to assist a child to develop
independence and personal responsibility; it encom-
passes not only academic learning but also socialization,
adaptive skills, communication, amelioration of interfer-
ing behaviors, and generalization of abilities across mul-
tiple environments.9 Physicians and other clinicians are
often in a position to guide families to empirically sup-
ported practices and help them evaluate the appropri-
ateness of the educational services that are being offered.

Comprehensive Programs for Young Children
In the last 2 decades, research and program development
in the area of educational intervention have focused
largely on very young children with ASDs because of
earlier identification and evidence that early intensive
intervention may result in substantially better out-
comes.9,10 Model early childhood educational programs
for children with ASDs have been described in thorough
reviews.9,11,12 These model programs are often catego-
rized as behavior analytic, developmental, or structured
teaching on the basis of the primary philosophical ori-
entation. Although the approaches have important dif-

ferences, they also overlap. For example, contemporary
comprehensive behavioral curricula borrow from devel-
opmental or cognitive approaches (such as addressing
joint attention, reciprocal imitation, symbolic play, and
theory of mind and using indirect language stimulation
and contingent imitation techniques), and some devel-
opmental models (eg, the Denver model) and the struc-
tured teaching approach of the Treatment and Education
of Autistic and Related Communication Handicapped
Children (TEACCH) program use behavioral techniques
to fulfill their curriculum goals.10,13

Although programs may differ in philosophy and rel-
ative emphasis on particular strategies, they share many
common goals, and there is a growing consensus that
important principles and components of effective early
childhood intervention for children with ASDs include
the following9,10,14–16:

● entry into intervention as soon as an ASD diagnosis is
seriously considered rather than deferring until a de-
finitive diagnosis is made;

● provision of intensive intervention, with active en-
gagement of the child at least 25 hours per week, 12
months per year, in systematically planned, develop-
mentally appropriate educational activities designed to
address identified objectives;

● low student-to-teacher ratio to allow sufficient
amounts of 1-on-1 time and small-group instruction
to meet specific individualized goals;

● inclusion of a family component (including parent
training as indicated);

● promotion of opportunities for interaction with typi-
cally developing peers to the extent that these oppor-
tunities are helpful in addressing specified educational
goals;

● ongoing measurement and documentation of the in-
dividual child’s progress toward educational objec-
tives, resulting in adjustments in programming when
indicated;

● incorporation of a high degree of structure through
elements such as predictable routine, visual activity
schedules, and clear physical boundaries to minimize
distractions;

● implementation of strategies to apply learned skills to
new environments and situations (generalization) and
to maintain functional use of these skills; and

● use of assessment-based curricula that address:

● functional, spontaneous communication;

● social skills, including joint attention, imitation, re-
ciprocal interaction, initiation, and self-manage-
ment;
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● functional adaptive skills that prepare the child for
increased responsibility and independence;

● reduction of disruptive or maladaptive behavior by
using empirically supported strategies, including
functional assessment;

● cognitive skills, such as symbolic play and perspec-
tive taking; and

● traditional readiness skills and academic skills as de-
velopmentally indicated.

Specific Strategies
A variety of specific methodologies are used in educa-
tional programs for children with ASDs. Detailed re-
views of intervention strategies to enhance communica-
tion,9,17–20 teach social skills,21–24 and reduce interfering
maladaptive behaviors21,25,26 have been published in re-
cent years. Brief descriptions of selected methodologies
are provided below.

Applied Behavior Analysis
Applied behavior analysis (ABA) is the process of apply-
ing interventions that are based on the principles of
learning derived from experimental psychology research
to systematically change behavior and to demonstrate
that the interventions used are responsible for the ob-
servable improvement in behavior. ABA methods are
used to increase and maintain desirable adaptive behav-
iors, reduce interfering maladaptive behaviors or narrow
the conditions under which they occur, teach new skills,
and generalize behaviors to new environments or situ-
ations. ABA focuses on the reliable measurement and
objective evaluation of observable behavior within rele-
vant settings including the home, school, and commu-
nity. The effectiveness of ABA-based intervention in
ASDs has been well documented through 5 decades of
research by using single-subject methodology21,25,27,28 and
in controlled studies of comprehensive early intensive
behavioral intervention programs in university and
community settings.29–40 Children who receive early in-
tensive behavioral treatment have been shown to make
substantial, sustained gains in IQ, language, academic
performance, and adaptive behavior as well as some
measures of social behavior, and their outcomes have
been significantly better than those of children in control
groups.31–40

Highly structured comprehensive early intervention
programs for children with ASDs, such as the Young
Autism Project developed by Lovaas35,41 at the University
of California Los Angeles, rely heavily on discrete trial
training (DTT) methodology, but this is only one of
many techniques used within the realm of ABA. DTT
methods are useful in establishing learning readiness by
teaching foundation skills such as attention, compliance,
imitation, and discrimination learning, as well as a vari-
ety of other skills. However, DTT has been criticized

because of problems with generalization of learned be-
haviors to spontaneous use in natural environments and
because the highly structured teaching environment is
not representative of natural adult-child interactions.
Traditional ABA techniques have been modified to ad-
dress these issues. Naturalistic behavioral interventions,
such as incidental teaching and natural language para-
digm/pivotal response training, may enhance generali-
zation of skills.13

Functional behavior analysis, or functional assess-
ment, is an important aspect of behaviorally based treat-
ment of unwanted behaviors. Most problem behaviors
serve an adaptive function of some type and are rein-
forced by their consequences, such as attainment of (1)
adult attention, (2) a desired object, activity, or sensa-
tion, or (3) escape from an undesired situation or de-
mand. Functional assessment is a rigorous, empirically
based method of gathering information that can be used
to maximize the effectiveness and efficiency of behav-
ioral support interventions.42 It includes formulating a
clear description of the problem behavior (including fre-
quency and intensity); identifying the antecedents, con-
sequences, and other environmental factors that main-
tain the behavior; developing hypotheses that specify
the motivating function of the behavior; and collecting
direct observational data to test the hypothesis. Func-
tional analysis also is useful in identifying antecedents
and consequences that are associated with increased
frequency of desirable behaviors so that they can be used
to evoke new adaptive behaviors.

Structured Teaching
The TEACCH method, developed by Schopler and col-
leagues,43 emphasizes structure and has come to be
called “structured teaching.” Important elements of
structured teaching include organization of the physical
environment, predictable sequence of activities, visual
schedules, routines with flexibility, structured work/ac-
tivity systems, and visually structured activities.43 There
is an emphasis on both improving skills of individuals
with ASDs and modifying the environment to accom-
modate their deficits. Several reports have documented
progress in children who have received TEACCH ser-
vices as well as parent satisfaction and improvement in
parent teaching skills, but these reports were not from
controlled studies of treatment outcomes.44–49 In a con-
trolled trial, Ozonoff and Cathcart50 found that children
treated with a TEACCH-based home program for 4
months in addition to their local day treatment programs
improved significantly more than children in the control
group who received local day treatment services only.

Developmental Models
Developmental models are based on use of developmen-
tal theory to organize hypotheses regarding the funda-
mental nature of ASDs and design approaches to address
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the deficits. The Denver model, for example, is based
largely on remediating key deficits in imitation, emotion
sharing, theory of mind, and social perception by using
play, interpersonal relationships, and activities to foster
symbolic thought and teach the power of communica-
tion.12 This program has shifted from a center-based
treatment unit to service delivery in homes and inclusive
school environments. Several studies have demon-
strated improvements in cognitive, motor, play, and so-
cial skills beyond what would be expected on the basis of
initial developmental rates in children who are treated
according to the Denver model, but controlled trials are
lacking.51–54

Relationship-focused early intervention models in-
clude Greenspan and Wieder’s developmental, indi-
vidual-difference, relationship-based (DIR) model,55

Gutstein and Sheely’s relationship-development inter-
vention (RDI),56 and the responsive-teaching (RT) cur-
riculum developed by Mahoney et al.57,58 The DIR ap-
proach focuses on (1) “floor-time” play sessions and
other strategies that are purported to enhance relation-
ships and emotional and social interactions to facilitate
emotional and cognitive growth and development and
(2) therapies to remediate “biologically based processing
capacities,” such as auditory processing and language,
motor planning and sequencing, sensory modulation,
and visual-spatial processing. Published evidence of the
efficacy of the DIR model is limited to an unblinded
review of case records (with significant methodologic
flaws, including inadequate documentation of the inter-
vention, comparison to a suboptimal control group, and
lack of documentation of treatment integrity and how
outcomes were assessed by informal procedures55) and a
descriptive follow-up study of a small subset (8%) of the
original group of patients.59 RDI focuses on activities that
elicit interactive behaviors with the goal of engaging the
child in a social relationship so that he or she discovers
the value of positive interpersonal activity and becomes
more motivated to learn the skills necessary to sustain
these relationships.56 Some reviewers have praised the
face validity of this model, which targets the core im-
pairment in social reciprocity. However, the evidence of
efficacy of RDI is anecdotal; published empirical scien-
tific research is lacking at this time. One study reported
beneficial effects of RT on young children with ASDs or
other developmental disabilities.58 Parents were taught
to use RT strategies to encourage their children to ac-
quire and use pivotal developmental behaviors (atten-
tion, persistence, interest, initiation, cooperation, joint
attention, and affect). Children in both groups improved
significantly on nonstandardized play-based measures of
cognition and communication and standardized parent
ratings of socioemotional functioning. Although a con-
trol group was lacking and the potential role of concur-
rent educational services was unclear, the improvements

were beyond what the authors expected from matura-
tional factors alone.58

Speech and Language Therapy
A variety of approaches have been reported to be effec-
tive in producing gains in communication skills in chil-
dren with ASDs.9,17,20 Didactic and naturalistic behavioral
methodologies (eg, DTT, verbal behavior, natural lan-
guage paradigm, pivotal response training, milieu teach-
ing) have been studied most thoroughly, but there is also
some empirical support for developmental-pragmatic
approaches (eg, Social Communication Emotional Reg-
ulation Transactional Support, Denver model, RDI,
Hanen model).

People with ASDs have deficits in social communica-
tion, and treatment by a speech-language pathologist
usually is appropriate. Most children with ASDs can
develop useful speech, and chronologic age, lack of typ-
ical prerequisite skills, failure to benefit from previous
language intervention, and lack of discrepancy between
language and IQ scores should not exclude a child from
receiving speech-language services.60 However, tradi-
tional, low-intensity pull-out service delivery models
often are ineffective, and speech-language pathologists
are likely to be most effective when they train and work
in close collaboration with teachers, support personnel,
families, and the child’s peers to promote functional
communication in natural settings throughout the day.60

The use of augmentative and alternative communi-
cation modalities, including gestures, sign language, and
picture communication programs, often is effective in
enhancing communication.17,20,61 The Picture Exchange
Communication System (PECS)62,63 is used widely. The
PECS method incorporates ABA and developmental-
pragmatic principles, and the child is taught to initiate a
picture request and persist with the communication un-
til the partner responds. Some nonverbal people with
ASDs may benefit from the use of voice-output commu-
nication aids, but published evidence for these aids is
scant.20,64 Introduction of augmentative and alternative
communication systems to nonverbal children with
ASDs does not keep them from learning to talk, and
there is some evidence that they may be more stimu-
lated to learn speech if they already understand some-
thing about symbolic communication.61,62,65

Social Skills Instruction
There is some objective evidence to support traditional
and newer naturalistic behavioral strategies and other
approaches to teaching social skills.22–24,66–68 Joint atten-
tion training may be especially beneficial in young,
preverbal children with ASDs, because joint attention
behaviors precede and predict social language develop-
ment.69,70 A recent randomized, controlled trial demon-
strated that joint attention and symbolic play skills can
be taught and that these skills generalize to different
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settings and people.71 Families can facilitate joint atten-
tion and other reciprocal social interaction experiences
throughout the day in the child’s regular activities. Ex-
amples of these techniques are described in the Ameri-
can Academy of Pediatrics parent booklet “Understanding
Autism Spectrum Disorders.”72

A social skills curriculum should target responding to
the social overtures of other children and adults, initiat-
ing social behavior, minimizing stereotyped persevera-
tive behavior while using a flexible and varied repertoire
of responses, and self-managing new and established
skills.10 Social skills groups, social stories, visual cueing,
social games, video modeling, scripts, peer-mediated
techniques, and play and leisure curricula are supported
primarily by descriptive and anecdotal literature, but the
quantity and quality of research is increasing.10,15,73 A
number of social skills curricula and guidelines are avail-
able for use in school programs and at home.10,66,74,75

Occupational Therapy and Sensory Integration Therapy
Traditional occupational therapy often is provided to
promote development of self-care skills (eg, dressing,
manipulating fasteners, using utensils, personal hy-
giene) and academic skills (eg, cutting with scissors,
writing). Occupational therapists also may assist in pro-
moting development of play skills, modifying classroom
materials and routines to improve attention and organi-
zation, and providing prevocational training. However,
research regarding the efficacy of occupational therapy
in ASDs is lacking. Sensory integration (SI) therapy of-
ten is used alone or as part of a broader program of
occupational therapy for children with ASDs. The goal of
SI therapy is not to teach specific skills or behaviors but
to remediate deficits in neurologic processing and inte-
gration of sensory information to allow the child to
interact with the environment in a more adaptive fash-
ion. Unusual sensory responses are common in children
with ASDs, but there is not good evidence that these
symptoms differentiate ASDs from other developmental
disorders, and the efficacy of SI therapy has not been
demonstrated objectively.76–78 Available studies are
plagued by methodologic limitations, but proponents of
SI note that higher-quality SI research is forthcoming.79

“Sensory” activities may be helpful as part of an overall
program that uses desired sensory experiences to calm
the child, reinforce a desired behavior, or help with
transitions between activities.

Comparative Efficacy of Educational Interventions for Young
Children
All treatments, including educational interventions,
should be based on sound theoretical constructs, rigor-
ous methodologies, and empirical studies of efficacy.15

Proponents of behavior analytic approaches have been
the most active in using scientific methods to evaluate
their work, and most studies of comprehensive treat-

ment programs that meet minimal scientific standards
involve treatment of preschoolers using behavioral ap-
proaches.16,38 However, there is still a need for additional
research, including large controlled studies with ran-
domization and assessment of treatment fidelity. Empir-
ical scientific support for developmental models and
other interventions is more limited, and well-controlled
systematic studies of efficacy are needed.

Most educational programs available to young chil-
dren with ASDs are based in their communities, and
often, an “eclectic” treatment approach is used, which
draws on a combination of methods including applied
behavior analytic methods such as DTT; structured
teaching procedures; speech-language therapy, with or
without picture communication or related augmentative
or alternative communication strategies; SI therapy; and
typical preschool activities. Three studies that compared
intensive ABA programs (25–40 hours/week) to equally
intensive eclectic approaches have suggested that ABA
programs were significantly more effective.31,32,34 An-
other study that involved children with ASDs and global
developmental delay/mental retardation retrospectively
compared a less intensive ABA program (mean: 12
hours) to a comparably intensive eclectic approach and
found statistically significant but clinically modest out-
comes that favored those in the ABA group.33 Although
the groups of children were similar on key dependent
measures before treatment began, these studies were
limited because of parent-determined rather than ran-
dom assignment to treatment group. Additional studies
to evaluate and compare educational treatment ap-
proaches are warranted.

Programs for Older Children and Adolescents
Some model programs provide programming through-
out childhood and into adulthood.11 More commonly,
the focus of specialized programs is on early childhood,
and published research evaluating comprehensive edu-
cational programs for older children and adolescents
with ASDs is lacking. However, there is empirical sup-
port for the use of certain educational strategies, partic-
ularly those that are based on ABA, across all age groups
to increase and maintain desirable adaptive behaviors,
reduce interfering maladaptive behaviors or narrow the
conditions under which they occur, teach new skills, and
generalize behaviors to new environments or situa-
tions.13,21,28

When children with ASDs move beyond preschool
and early elementary programs, educational interven-
tion continues to involve assessment of existing skills,
formulation of individualized goals and objectives, selec-
tion and implementation of appropriate intervention
strategies and supports, assessment of progress, and ad-
aptation of teaching strategies as necessary to enable
students to acquire target skills. The focus on achieving
social communication competence, emotional and be-
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havioral regulation, and functional adaptive skills nec-
essary for independence continues. Educational pro-
grams should be individualized to address the specific
impairments and needed supports while capitalizing on
the child’s assets rather than being based on a particular
diagnostic label.

Specific goals and objectives and the supports that are
required to achieve them are listed in a child’s individ-
ualized education plan and should be the driving force
behind decisions regarding the most appropriate, least
restrictive classroom placement. Appropriate settings
may range from self-contained special education class-
rooms to full inclusion in regular classrooms. Often, a
mix of specialized and inclusive experience is appropri-
ate. Even highly functioning students with ASDs often
require accommodations and other supports such as pro-
vision of explicit directions, modification of classroom
and homework assignments, organizational supports,
access to a computer and word-processing software for
writing tasks, and social communication skills training.
When a paraprofessional aide is assigned, it is important
that there be an infrastructure of expertise and support
for the child beyond the immediate presence of the
aide.80 The specific duties of the aide should be outlined,
the strategies to be used should be defined, and the aide
should receive adequate training.

In adolescence, the term “transition” is used to de-
scribe the movement from child-centered activities to
adult-oriented activities. The major transitions are from
the school environment to the workplace and from
home to community living. In schools, transition-plan-
ning activities may begin at as early as 14 years of age,
and by 16 years of age, the individualized education plan
should include an individualized transition plan. The
emphasis may shift from academic to vocational services
and from remediating deficits to fostering abilities. A
vocational assessment is often conducted to evaluate the
adolescent’s interests and strengths and to determine the
services and supports needed to promote independence
in the workplace and in the community. Comprehensive
transition planning involves the student, parents, teach-
ers, the medical home, and representatives from all con-
cerned community agencies. Depending on the individ-
ual’s cognitive level, social skills, health condition, work
habits, and behavioral challenges, preparation for com-
petitive, supported, or sheltered employment is targeted.
Regardless of the type of employment, attention to skill
development should never stop. Skills necessary for in-
dependent living should be taught to the degree possible
given the abilities of the person. Sexuality education
instruction should be included, and there is a growing
body of literature that has addressed the topic.81–83

MEDICALMANAGEMENT
Children with ASDs have the same basic health care
needs as children without disabilities and benefit from

the same health-promotion and disease-prevention ac-
tivities, including immunizations. In addition, they may
have unique health care needs that relate to underlying
etiologic conditions, such as fragile X syndrome or tu-
berous sclerosis, or to other conditions, such as epilepsy,
that often are associated with ASDs. Those with pica or
persistent mouthing of fingers or objects should be mon-
itored for elevated blood lead concentrations, particu-
larly if the history suggests potential for environmental
exposure.84 These health care needs are most appropri-
ately met within the context of a medical home.85,86

To deliver appropriate and effective medical care, the
history, approach to the patient, physical evaluation,
and treatment options must be considered in the context
of the patient’s ASD.87,88 Familiarizing the patient with
the office setting and staff, allowing ample time while
talking before touching the patient, allowing the child to
manipulate instruments and materials, keeping instruc-
tions simple, using visual cues and supports, slowing
down the pace, exaggerating social cues, and having
family and/or familiar staff available may be helpful in
reducing the obstacles to health care provision presented
by patients’ difficulties with social interaction, commu-
nication, and accepting novelty.88 Often, more time is
required for outpatient appointments. In a nationally
representative sample, it was found that children with
ASDs spent twice as much time with the physician per
outpatient visit compared with children in control
groups.89

Associated Morbidity and Mortality
Health care utilization and costs are substantially higher
for children and adolescents with ASDs compared with
children without ASDs,89–91 and available data suggest
that mortality is increased as well (standardized mortal-
ity ratio: 2.4–2.6).92,93 The increased mortality in ASDs is
thought to be largely, but not completely, accounted for
by the increased mortality associated with mental retar-
dation and epilepsy. Cases of suicide in higher-function-
ing individuals have been reported.6

Seizures
The reported prevalence of epilepsy among people with
ASDs ranges from 11% to 39%.94 Comorbid severe
global developmental delay/mental retardation and mo-
tor deficits are associated with a high prevalence of
seizures (42%),95 whereas the prevalence of seizures is
only 6% to 8% in children with ASDs without severe
mental retardation, a motor deficit, an associated etio-
logic medical disorder, or a positive family history of
epilepsy.95,96 The prevalence of epilepsy also was higher
in studies that included adolescents and young adults,
because the onset of epilepsy in ASDs has 2 peaks: 1
before 5 years of age and another in adolescence.97 An-
ticonvulsant treatment in children with ASDs is based on
the same criteria that are used for other children with
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epilepsy, including accurate diagnosis of the particular
seizure type.98

Epileptiform abnormalities on electroencephalogra-
phy (EEG) are common in children with ASDs, with
reported frequencies ranging from 10% to 72%.99 Some
studies have suggested that epileptiform abnormalities
on EEG100 and/or epilepsy101 are more common in the
subgroup of children with ASDs who have a history of
regression, whereas other studies have not demon-
strated this association.102,103 Autistic regression with ep-
ileptiform abnormalities on EEG has been compared by
analogy with Landau-Kleffner syndrome and electrical
status epilepticus in sleep, but there are important dif-
ferences between these conditions, and the treatment
implications are unclear.94,104 Whether subclinical sei-
zures have adverse effects on language, cognition, and
behavior is debated, and there is no evidence-based rec-
ommendation for the treatment of children with ASDs
and epileptiform abnormalities on EEG, with or without
regression.104 Universal screening of patients with ASDs
by EEG in the absence of a clinical indication is not
currently supported.2,99 However, because of the in-
creased prevalence of seizures in this population, a high
index of clinical suspicion should be maintained, and
EEG should be considered when there are clinical spells
that might represent seizures.

Gastrointestinal Problems
The relationship between gastrointestinal problems and
ASDs is unclear, because most studies have not exam-
ined representative groups of children with ASDs com-
pared with appropriate controls.105,106 Surveys published
in the gastroenterology literature have stated that gas-
trointestinal problems, such as chronic constipation or
diarrhea, occur in 46% to 85% of children with ASDs.107–109

Lower rates in the range of 17% to 24% have been
reported in other population-based studies,110–112 and a
nested case-control study in the United Kingdom found
that only 9% of children with ASDs and the same per-
centage of controls had a history of gastrointestinal com-
plaints.113 However, in a recent cross-sectional study that
used structured interviews and matched control groups,
a lifetime history of gastrointestinal symptoms (includ-
ing abnormal stool pattern, frequent constipation, fre-
quent vomiting, and frequent abdominal pain) was elic-
ited in 70% of the children with ASDs, compared with
42% of the children with other developmental disabili-
ties (P � .03) and 28% of the children without devel-
opmental disabilities (P � .001).114

In children with ASDs undergoing endoscopy, who
may or may not be representative of the general popu-
lation of children with ASDs, high rates of lymphoid
nodular hyperplasia and, often, histologically subtle
esophagitis, gastritis, duodenitis, and colitis have been
described, and preliminary evidence suggests that some
immunohistochemical features may be unique to in-

flammation associated with ASDs.105,115,116 The existing
literature does not support routine specialized gastroen-
terological testing for asymptomatic children with
ASDs.105 However, if a child with an ASD presents with
symptoms such as chronic or recurrent abdominal pain,
vomiting, diarrhea, or constipation, it is reasonable to
evaluate the gastrointestinal tract. Occult gastrointesti-
nal discomfort also should be considered in a child who
presents with a change in behavior, such as outbursts of
aggression or self-injury. Radiographic evidence of con-
stipation has been found to be more common in children
with ASDs than in controls with abdominal pain (36%
vs 10%),117 and effective management may provide
global benefit.

Sleep Disturbance
Sleep problems are common in children and adolescents
with ASDs at all levels of cognitive functioning.118–122

Sleep problems correlate with family distress and may
have significant effects on daytime functioning and qual-
ity of life of children with ASDs.123–125 In some cases,
there may be an identifiable etiology such as obstructive
sleep apnea or gastroesophageal reflux; assessment and
treatment are guided by history and physical examina-
tion. When there is not an identifiable medical cause,
behavioral interventions including sleep-hygiene mea-
sures, restriction of daytime sleep, positive bedtime rou-
tines, and extinction procedures often are effective.118,126–129

Relatively little empirical information is available re-
garding pharmacologic management of sleep problems
in children with ASDs or other developmental disabili-
ties. Recommendations typically are based on case re-
ports and open-label trials, extrapolation from the adult
literature, and expert consensus (Table 1).128 There is
some evidence of abnormality of melatonin regulation in
children with ASDs,125,130 and melatonin may be effective
for improving sleep onset in children with ASDs as well
as children with other developmental disabilities131–134

and otherwise healthy children with sleep/wake disor-
ders.135 A recent open-label study suggested that con-
trolled-release melatonin improved sleep in a group of
25 children with ASDs and that treatment gains were
maintained at 1- and 2-year follow-up,136 but random-
ized, double-blind, placebo-controlled studies are
needed. Recently, a child and a young adult with ASDs
with significant insomnia were reported to have re-
sponded well, with no apparent adverse effects, to open-
label treatment with the high-affinity melatonin recep-
tor agonist ramelteon.137 Antihistamines, �2-agonists,
benzodiazepines, chloral hydrate, trazodone, and newer
nonbenzodiazepine hypnotic agents, such as zolpidem
and zaleplon, sometimes are used to treat pediatric in-
somnia.128 In some cases, other conditions or symptoms,
such as epilepsy, depression, anxiety, or aggressive out-
bursts, warrant pharmacologic treatment, and an agent
that also may assist with sleep can be chosen.118
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Evaluation of Challenging Behaviors
Problematic emotional reactions and behaviors such as
aggression and self-injury are common in children and
adolescents with ASDs. In some cases, medical factors
may cause or exacerbate maladaptive behaviors, and
recognition and treatment of medical conditions may

eliminate the need for psychopharmacologic agents. For
example, in the case of an acute onset or exacerbation of
aggressive or self-injurious behavior, a source of pain or
discomfort may be identified and treated.138 Sources of
discomfort may include otitis media, otitis externa, phar-
yngitis, sinusitis, dental abscess, constipation, urinary

TABLE 1 Selected Potential Medication Options for Common Target Symptoms or Coexisting Diagnoses in ChildrenWith ASDs

Target Symptom Cluster Potential Coexisting Diagnoses Selected Medication Considerations Selected References

Repetitive behavior, behavioral
rigidity, obsessive-compulsive
symptoms

Obsessive-compulsive disorder,
stereotypic movement disorder

SSRIs (fluoxetine,a fluvoxamine,a

citalopram, escitalopram, paroxetine,
sertraline)

McDougle et al,158,b Buchsbaum et al,180,b

Sugie et al,159,b Hollander et al,157,b Moore
et al,160,c Namerow et al,181,d Owley et
al182,d

Atypical antipsychotic agents
(risperidone,a aripiprazole, olanzapine,
quetiapine, ziprasidone)

McDougle et al164,b

Valproic acida Hollander et al183,b

Hyperactivity, impulsivity,
inattention

Attention-deficit/hyperactivity
disorder

Stimulants (methylphenidate,a

dextroamphetamine, mixed
amphetamine salts)

Quintana et al,168,b Handen et al,169,b RUPP
Autism Network170,b

�2-agonists (clonidine,a guanfacine) Fankhauser et al,172,b Jaselskis et al,173,b

Posey et al,175,d Scahill et al (RUPP Autism
Network)174,d

Atomoxetinea Arnold et al,178,b Jou et al,176,d Posey et al177,d

Atypical antipsychotic agents
(risperidone,a aripiprazole, olanzapine,a

quetiapine, ziprasidone)

McCracken et al,162,b Arnold et al,163,b Shea
et al,165,b RUPP Autism Network,166,b

Troost et al167,d

Aggression, explosive outbursts,
self-injury

Intermittent explosive disorder Atypical antipsychotic agents
(risperidone,a aripiprazole, olanzapine,
quetiapine, ziprasidone)

McCracken et al,162,b Arnold et al,163,b Shea
et al,165,b RUPP Autism Network,166,b

Troost et al167,d

�2-agonists (clonidine,a guanfacine) Fankhauser et al,172,b Jaselskis et al,173,b

Posey et al175,d

Anticonvulsant mood stabilizers
(levetiracetam, topiramate, valproic
acid)

Hollander et al184,d, Rugino and
Samsock185,d, Hardan et al186,d, Myers148,c,
Myers and Challman149,c

SSRIs (fluoxetine,a fluvoxamine,a

citalopram, escitalopram, paroxetine,
sertraline)

McDougle et al,158,b Moore et al,160,c

Namerow et al,181,d Owley et al182,d

�-blockers (propranolol, nadolol,
metoprolol, pindolol)

Connor et al,187,d Ratey et al,188,d Myers and
Challman149,c

Sleep dysfunction Circadian rhythm sleep disorder,
dyssomnia–not otherwise specified

Melatonin Giannotti et al,136,d Jan and Freeman,131,c

Phillips and Appleton,133,c Turk,134,c

Owens et al128,c

Ramelteon Stigler et al137,e

Antihistamines (diphenhydramine,
hydroxyzine)

Reed and Findling,189,c Owens et al128,c

�2-agonists (clonidine, guanfacine) Mehta et al,190,d Ingrassia and Turk,191,d

Posey et al,175,d Owens et al128,c

Mirtazapine Posey et al192,d

Anxiety Generalized anxiety disorder, anxiety
disorder–not otherwise specified

SSRIs (fluoxetine,a fluvoxamine,a

citalopram, escitalopram, paroxetine,
sertraline)

McDougle et al,158,b Buchsbaum et al,180,b

Sugie et al,159,b Hollander et al,157,b Moore
et al,160,c Namerow et al,181,d Owley et
al182,d

Buspirone Buitelaar et al193,d

Mirtazapine Posey et al192,d

Depressive phenotype (marked
change from baseline including
symptoms such as social
withdrawal, irritability, sadness
or crying spells, decreased
energy, anorexia, weight loss,
sleep dysfunction)

Major depressive disorder, depressive
disorder–not otherwise specified

SSRIs (fluoxetine,a fluvoxamine,a

citalopram, escitalopram, paroxetine,
sertraline)

McDougle et al,158,b Moore et al,160,c

Namerow et al,181,d Owley et al182,d

Mirtazapine Posey et al192,d
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tract infection, fracture, headache, esophagitis, gastritis,
colitis, allergic rhinitis, and others. When behavioral
deterioration is temporally related to menstrual cycles in
an adolescent female,139 use of an analgesic or oral or
injectable contraceptive may be helpful. Obstructive
sleep apnea may contribute to behavioral deterioration
and may be amenable to weight reduction, tonsillectomy
and adenoidectomy, or continuous positive airway pres-
sure.140 Extreme food selectivity has the potential to lead
to protein-calorie malnutrition or specific vitamin or
mineral deficiencies; however, most studies that evalu-
ated nutritional status in children with ASDs have sug-
gested that despite dietary selectivity, malnutrition is
uncommon.105,141 Although the prevalence in children
with ASDs is unknown, pica related to iron or zinc
deficiency may respond to supplementation with the
appropriate mineral. It should be noted that it is not clear
how frequently medical factors cause or exacerbate se-
rious maladaptive behaviors in children with ASDs, and
the efficacy of these interventions is based on anecdotes,
case reports, and conventional clinical practice rather
than empirical support from clinical trials.

It is also important to consider environmental factors
that may precipitate challenging behaviors. Parents,
teachers, or other caregivers may inadvertently reinforce
maladaptive behaviors, and in such cases, the most ap-
propriate and effective interventions are behavioral. In
some instances, a mismatch between educational or be-
havioral expectations and cognitive ability of the child is
responsible for disruptive behavior (eg, when the diag-
nosis of mental retardation has not been recognized),
and adjustment of expectations is the most appropriate
intervention. In both situations, a functional analysis of
behavior, completed by a behavior specialist in the set-
tings in which the problems occur, will identify factors in
the environment that exacerbate or maintain the prob-
lematic behavior. A strategy for intervention through

behavioral techniques and environmental manipula-
tions can then be formulated and tested.

Psychopharmacology
Pharmacologic interventions may be considered for mal-
adaptive behaviors such as aggression, self-injurious be-
havior, repetitive behaviors (eg, perseveration, obses-
sions, compulsions, and stereotypic movements), sleep
disturbance, mood lability, irritability, anxiety, hyperac-
tivity, inattention, destructive behavior, or other disrup-
tive behaviors. After treatable medical causes and mod-
ifiable environmental factors have been ruled out, a
therapeutic trial of medication may be considered if the
behavioral symptoms cause significant impairment in
functioning and are suboptimally responsive to behav-
ioral interventions. In some cases, the diagnosis of a
comorbid disorder, such as major depression, bipolar
disorder, or an anxiety disorder, can be made reasonably
and the patient can be treated with medications that are
useful for treating these conditions in otherwise typically
developing children and adolescents. Modifications of
diagnostic criteria may be necessary to account for clin-
ical presentations of psychiatric conditions in individuals
with developmental disabilities,142,143 and tools such as
behavior checklists144 and structured interviews145 may
be helpful. In other cases, clinicians opt to target specific
interfering maladaptive behaviors or symptom clusters
in the absence of a clear comorbid psychiatric diagnosis
(a target-symptom approach).146–151

Recent surveys indicate that approximately 45% of
children and adolescents152–154 and up to 75% of
adults8,155 with ASDs are treated with psychotropic med-
ication. Greater age, lower adaptive skills and social
competence, and higher levels of challenging behavior
are associated with the likelihood of medication use.154

The evidence regarding the efficacy of psychopharmaco-
logic interventions in patients with ASDs has been de-

TABLE 1 Continued

Target Symptom Cluster Potential Coexisting Diagnoses Selected Medication Considerations Selected References

Bipolar phenotype (behavioral
cycling with rages and
euphoria, decreased need for
sleep, manic-like hyperactivity,
irritability, aggression, self-
injury, sexual behaviors)

Bipolar I disorder, bipolar disorder–not
otherwise specified

Anticonvulsant mood stabilizers
(carbamazepine, gabapentin,
lamotrigine, oxcarbazepine,
topiramate, valproic acid)

Kowatch and DelBello,194,c Myers and
Challman149,c

Atypical antipsychotic agents
(risperidone, aripiprazole, olanzapine,
quetiapine, ziprasidone)

Cheng-Shannon et al,195,c Kowatch and
DelBello,194,c Myers,148,c Myers and
Challman149,c

Lithium DeLong,196,e Kerbeshian et al,197,e Steingard
and Biederman,198,e Myers,148,c Myers and
Challman149,c

RUPP indicates Research Units on Pediatric Psychopharmacology.
a At least 1 published double-blind, placebo-controlled trial supports use in patients with an ASD.
b Double-blind, placebo-controlled trial.
c Review article.
d Open-label trial or retrospective chart study.
e Case report.
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tailed in recent reviews.148,150,151,156 Although most psych-
otropic medications have been used in children with
ASDs, there is currently insufficient literature to estab-
lish consensus regarding an evidence-based approach to
pharmacologic management. However, in recent years,
there has been an increase in publication of randomized,
double-blind, placebo-controlled clinical trials to guide
clinical practice.

Surveys performed in the United States suggest that
selective serotonin-reuptake inhibitors (SSRIs), atypical
antipsychotic agents, stimulants, and �2-adrenergic ag-
onist antihypertensive agents are the most commonly
prescribed classes of psychotropic medications for chil-
dren with ASDs.152,153 Double-blind, placebo-controlled
trials have demonstrated efficacy of the SSRIs fluox-
etine157 and fluvoxamine158,159 in the treatment of repet-
itive and other maladaptive behaviors in patients with
ASDs, and open-label trials of these and other SSRIs
have shown improvements in target symptoms, includ-
ing repetitive behaviors, irritability, depressive symp-
toms, tantrums, anxiety, aggression, difficulty with tran-
sitions, and aspects of social interaction and language.157–161

Potential adverse effects of SSRIs include but are not
limited to nausea, drowsiness, sexual dysfunction, con-
stipation, abdominal discomfort, fatigue, headache, diz-
ziness, dry mouth, agitation, behavioral activation, hy-
pomania or mania, apathy, suicidal ideation, and
alteration of sleep.

Risperidone has become the first medication with US
Food and Drug Administration–approved labeling for
the symptomatic treatment of irritability (including ag-
gressive behavior, deliberate self-injury, and temper tan-
trums) in children and adolescents with ASDs. Two
large, multisite, randomized, controlled trials have con-
firmed the short-term efficacy of risperidone for these
severe disruptive behaviors in youth with ASDs,162–165

and 2 open-label studies, each with a double-blind dis-
continuation component, have suggested long-term
benefits and tolerance.166,167 Potential adverse effects in-
clude but are not limited to excessive appetite and
weight gain, insulin resistance, dyslipidemia, hyperpro-
lactinemia, extrapyramidal symptoms, tardive dyskine-
sia, neuroleptic malignant syndrome, QTc prolongation,
dry mouth, urinary retention, constipation, seizures, he-
matologic abnormalities, and sedation.

Although early studies of the effects of stimulants
yielded negative results, recent double-blind, placebo-
controlled trials of methylphenidate have demonstrated
improvement in hyperactivity, impulsivity, and inatten-
tion in children with ASDs.168–170 Methylphenidate is
effective in some children with ASDs, but the response
rate is lower than that in children with isolated atten-
tion-deficit/hyperactivity disorder, adverse effects are
more frequent, and it is unclear whether the results can
be generalized to other stimulants.170,171 Potential ad-
verse effects of stimulant medications include but are not

limited to appetite reduction, inhibition of growth, de-
layed sleep onset, jitteriness, exacerbation of tics, ab-
dominal discomfort, increased blood pressure, increased
heart rate, irritability, increased anxiety, and repetitive
behaviors.

Two small double-blind, placebo-controlled trials
have documented modest benefits of clonidine in reduc-
ing hyperarousal symptoms including hyperactivity,
irritability and outbursts, impulsivity, and repetitive be-
haviors in children with ASDs.172,173 A prospective open-
label trial174 and a retrospective record review175 have
suggested that guanfacine was similarly effective in some
patients. Potential adverse effects of these centrally act-
ing �2-agonists include but are not limited to drowsiness,
sedation, dry mouth, decreased blood pressure, dizzi-
ness, constipation, and irritability, and these drugs can
be dangerous in overdose. Recently, a retrospective
study,176 an open-label trial,177 and a small double-blind,
placebo-controlled crossover trial178 suggested that ato-
moxetine may be effective for attention-deficit/hyperac-
tivity disorder–like symptoms in children and adoles-
cents with ASDs, and additional research is warranted.
Appetite suppression, nausea, fatigue, mood swings, sui-
cidal ideation, dizziness, and liver injury are among the
potential adverse effects of atomoxetine.

A summary of selected target symptoms, potential
psychiatric diagnoses, and medication options is pro-
vided in Table 1. Pediatricians and other practitioners
should only prescribe medications with which they have
sufficient expertise, including knowledge of indications
and contraindications, dosing, potential adverse effects,
drug-drug interactions, and monitoring requirements. It
will be important for future research to address the need
for more rigorous evaluation of safety and efficacy of
psychotropic agents in children with ASDs; the value of
combining behavioral and medical interventions; the
practice of polypharmacy; delineation of clinical and
biological subgroups of patients who may be responsive
to particular treatments; the role of drugs in treating
deficits in language and nonlanguage cognition, social
interaction, and behavioral rigidity; and the potential to
alter the neural substrate during early critical periods to
affect brain development and future function. Several
multisite trials are underway, and others undoubtedly
will be forthcoming.179

Principles to guide the approach to psychopharmaco-
logic management of ASDs in clinical practice have been
proposed by several authors in recent years, and an
approach is outlined in Table 2.148–151 When medications
are used, potential benefits and adverse effects should be
explained, informed consent should be obtained, base-
line data regarding behaviors and somatic complaints
should be collected, and potential strategies for dealing
with treatment failure or partial response should be
reviewed. It is important to have some quantifiable
means of assessing the efficacy of the medication and to
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obtain input from a variety of sources, such as parents,
teachers, therapists, and aides. Consistent use of vali-
dated, treatment-sensitive rating scales and medication
adverse-effect scales is desirable. A wide variety of out-
come measures have been used in research trials and in
clinical practice to measure maladaptive behavior treat-
ment effects.199 Among the most common are the Clin-
ical Global Impression Scale, Aberrant Behavior Check-
list, and Nisonger Child Behavior Rating Form.

Complementary and Alternative Medicine
Complementary and alternative medicine (CAM) is de-
fined by the National Center for Complementary and
Alternative Medicine as “a group of diverse medical and
health care systems, practices, and products that are not
presently considered to be part of conventional medi-
cine.”200 The definition of CAM adopted by the Cochrane

Collaboration is “a broad domain of healing resources
that encompasses all health systems, modalities, and
practices and their accompanying theories and beliefs,
other than those intrinsic to the politically dominant
health systems of a particular society or culture in a
given historical period.”201 Detailed reviews of CAM as
related to developmental disabilities and ASD-specific
CAM have been published recently.202–204

Use of CAM is common in children with ASDs.152,205–207

Levy et al206 reported that by the time their clinical
population received a formal diagnostic evaluation for a
suspected ASD, almost one third of the children already
had received a complementary or alternative therapy,
and a survey conducted in a predominantly white, mid-
dle-to-upper socioeconomic-status private-practice pop-
ulation found that 92% of parents who responded had
used CAM therapies for their children with ASDs.205

TABLE 2 Clinical Approach to Psychopharmacologic Management

Identify and assess target behaviors
Parent/caregiver interview
Intensity
Duration
Exacerbating factors/triggers (time, setting/location, demand situations, denials, transitions, etc)
Ameliorating factors and response to behavioral interventions
Time trends (increasing, decreasing, stable)
Degree of interference with functioning

Consider baseline behavior-rating scales and/or baseline performance measures/direct observational data
Include input from school staff and other caregivers

Assess existing and available supports
Behavioral services and supports
Educational program, habilitative therapies
Respite care, family psychosocial supports

Search for medical factors that may be causing or exacerbating target behavior(s)
Consider sources of pain or discomfort (infectious, gastrointestinal, dental, allergic, etc)
Consider other medical causes or contributors (sleep disorders, seizures, menstrual cycle, etc)

Complete any medical tests that may have a bearing on treatment choice
Consider psychotropic medication on the basis of the presence of
Evidence that the target symptoms are interfering substantially with learning/academic progress, socialization, health/safety (of the patient and/or others around him

or her), or quality of life
Suboptimal response to available behavioral interventions and environmental modifications
Research evidence that the target behavioral symptoms or coexisting psychiatric diagnoses are amenable to pharmacologic intervention

Choose a medication on the basis of
Likely efficacy for the specific target symptoms
Potential adverse effects
Practical considerations such as formulations available, dosing schedule, cost, and requirement for laboratory or electrocardiographic monitoring
Informed consent (verbal or written) from parent/guardian and, when possible, assent from the patient

Establish plan for monitoring of effects
Identify outcome measures
Discuss time course of expected effects
Arrange follow-up telephone contact, completion of rating scales, reassessment of behavioral data, and visits accordingly
Outline a plan regarding what might be tried next if there is a negative or suboptimal response or to address additional target symptoms
Change to a different medication
Add another medication to augment a partial or suboptimal therapeutic response to the initial medication (same target symptoms)
Add a different medication to address additional target symptoms that remain problematic

Obtain baseline laboratory data if necessary for the drug being prescribed and plan appropriate follow-up monitoring
Explore the reasonable dose range for a single medication for an adequate length of time before changing to or adding a different medication
Monitor for adverse effects systematically
Consider careful withdrawal of the medication after 6–12 mo of therapy to determine whether it is still needed

Adapted from Myers SM. The status of pharmacotherapy for autism spectrum disorders. Expert Opin Pharmacother. 2007;8:1579–1603; and Myers SM, Challman TD. Psychopharmacology: an
approach tomanagement in autismand intellectual disabilities. In: AccardoPJ, ed.Capute&Accardo’s Neurodevelopmental Disabilities in Infancy andChildhood. 3rd ed. Baltimore,MD: Paul H. Brookes;
2007: In press.
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Another recent parent survey found that 52% of the
children with an ASD had been treated with at least 1
CAM therapy, compared with 28% of a group of control
children without disabilities.207 Surveys indicate that
only 36% to 62% of caregivers who used CAM therapies
for their children with ASDs had informed the child’s
primary care physician,207,208 although more information
on CAM is something that families indicate that they
want from their child’s primary health care profession-
als.209

It is important that health care professionals under-
stand how to evaluate the evidence used to support all
treatments, including CAM, psychopharmacologic, and
other interventions. Ideally, the evidence supporting or
refuting a treatment should include peer-reviewed stud-
ies with appropriately diagnosed, well-defined homoge-
neous study populations; a randomized, double-blind,
placebo-controlled design; an adequate sample size to
support the statistical analysis presented; control for con-
founding factors; and use of appropriate, validated out-
come measures. When evaluating the efficacy of studies,
it is particularly important to keep in mind confounding
factors, such as the placebo effect, and the natural his-
tory of the disorder. Participation in a study may alter
the way a parent interacts with a child and confound the
perceived outcome,210 and improvements are expected
with maturation and educational interventions. Only
appropriately controlled studies are helpful in proving
that an effect is attributable to the intervention being
studied.

The practitioner should encourage families to seek
additional information when they encounter the follow-
ing claims or situations211:

● treatments that are based on overly simplified scien-
tific theories;

● therapies that are claimed to be effective for multiple
different, unrelated conditions or symptoms;

● claims that children will respond dramatically and
some will be cured;

● use of case reports or anecdotal data rather than care-
fully designed studies to support claims for treatment;

● lack of peer-reviewed references or denial of the need
for controlled studies; or

● treatments that are said to have no potential or re-
ported adverse effects.

To help to describe their proposed rationales and
mechanisms, CAM therapies used to treat ASDs have
been categorized as “nonbiological” or “biological.”204

Examples of nonbiological interventions include treat-
ments such as auditory integration training, behavioral
optometry, craniosacral manipulation, dolphin-assisted
therapy, music therapy, and facilitated communication.
Examples of biological therapies include immunoregu-

latory interventions (eg, dietary restriction of food aller-
gens or administration of immunoglobulin or antiviral
agents), detoxification therapies (eg, chelation), gastro-
intestinal treatments (eg, digestive enzymes, antifungal
agents, probiotics, “yeast-free diet,” gluten/casein-free
diet, and vancomycin), and dietary supplement regi-
mens that are purported to act by modulating neuro-
transmission or through immune factors or epigenetic
mechanisms (eg, vitamin A, vitamin C, vitamin B6 and
magnesium, folic acid, folinic acid, vitamin B12, dimeth-
ylglycine and trimethylglycine, carnosine, omega-3 fatty
acids, inositol, various minerals, and others).203,204

For most of the aforementioned CAM interventions,
there is not enough scientific evidence yet to support or
refute their use as treatment for ASDs. However, evalu-
ation of treatments is possible, and a few CAM treat-
ments have been appropriately studied. For example,
more than a dozen randomized, double-blind, placebo-
controlled trials involving more than 700 patients have
demonstrated that secretin (a biological treatment) is not
an effective treatment for ASDs.212,213 Evaluation of non-
biological treatments also is feasible. This has been dem-
onstrated in the case of facilitated communication, a
technique that uses a trained facilitator to provide phys-
ical support to a nonverbal person’s hand or arm while
that person uses a computer keyboard or other device to
spell. Evidence suggests that the communications pro-
duced actually originate from the facilitator214,215 and
that facilitated communication is not a valid treatment
for ASDs.216–218

Because of methodologic flaws, insufficient numbers
of patients, or lack of replication, many CAM therapies
have been inadequately evaluated; therefore, evidence-
based recommendations for their use are not possible.
The most recent and most appropriately designed trials
have demonstrated no significant benefit of dimethyl-
glycine,219,220 vitamin B6 and magnesium,221,222 or audi-
tory integration training.223–225 Both positive226 and neg-
ative227,228 results have been described for small,
methodologically flawed studies of intravenous immu-
noglobulin. A recent double-blind, placebo-controlled
trial revealed no statistically significant differences on
Aberrant Behavior Checklist subscale scores between
small groups of children with ASDs who were given
omega-3 fatty acids and those who were given place-
bo.229 However, the investigators noted a trend toward
superiority of omega-3 fatty acids over placebo for hy-
peractivity, which suggests that further investigation
may be warranted.229 The gluten/casein-free diet is based
on a hypothesis of abnormal gut permeability and exog-
enous opiate excess. Although use of the gluten/casein-
free diet for children with ASDs is popular, there is little
evidence to support or refute this intervention, and re-
viewers have determined that meaningful conclusions
cannot be drawn from the existing literature.230,231 Sub-
sequent to these reviews, a randomized, double-blind

PEDIATRICS Volume 120, Number 5, November 2007 1173



pilot study demonstrated no significant benefit.232 Dou-
ble-blind, placebo-controlled elimination and challenge
studies are in progress, and it is anticipated that these
studies will provide substantially more useful informa-
tion regarding the efficacy of the gluten/casein-free di-
et.204,230 Measurement of urinary peptides has not been
proven to be clinically useful as a marker for ASDs or as
a tool to determine if dietary restriction is warranted or
would be effective.

Many popular interventions, such as chelation of
heavy metals, antifungal agents to decrease presumed
yeast overgrowth, and antiviral agents to modulate the
immune system, have not yet been studied in people
with ASDs; their popularity is based on unproven theo-
ries and anecdotes or case reports. None of these inter-
ventions can be endorsed as treatment for ASDs outside
of well-designed and appropriately monitored clinical
trials. Some treatments, such as intravenous chelation,
may be particularly dangerous and should be discour-
aged. One child with autism died as a result of chelation
with edetate disodium (Na2EDTA) despite the facts that
a causal association between mercury and ASDs has not
been demonstrated, there is no scientific evidence that
chelation is an effective treatment for ASDs, and the
effectiveness of chelation therapy to improve nervous
system symptoms of chronic mercury toxicity has not
been established.233 Unless there is clear evidence of
current heavy metal toxicity, chelation by any method is
not indicated outside of monitored clinical trials.

In some cases, interesting findings await replication or
further investigation. For example, in a double-blind,
placebo-controlled trial of vitamin C, improvement was
found in total and sensory motor scores on the Ritvo-
Freeman Real Life Rating Scale,234 and several small
studies have suggested that music therapy had some
short-term benefit on communication skills but not on
behavior problems of children with ASDs.235 Recently, a
group of 20 children with ASDs were compared with
children without ASDs and found to have an imbalance
of methionine and homocysteine metabolism, which
was interpreted to represent impaired capacity for meth-
ylation and increased oxidative stress.236 Treatment with
trimethylglycine, folinic acid, and methylcobalamin re-
sulted in normalization of laboratory findings. The study
did not measure clinical response to the intervention,
but anecdotal improvements were noted. Interpretation
of these preliminary findings awaits further investiga-
tion.

Health care practitioners who diagnose and treat chil-
dren with ASDs should recognize that many of their
patients will use nonstandard therapies. The importance
of becoming knowledgeable about CAM therapies, in-
quiring about current and past CAM use, providing bal-
anced information and advice about treatment options,
identifying risks or potential harmful effects, avoiding
becoming defensive or dismissing CAM in ways that

convey a lack of sensitivity or concern, maintaining open
communication, and continuing to work with families
even if there is disagreement about treatment choices
has been emphasized.237 It also is essential to critically
evaluate the scientific merits of specific therapies and
share this information with families, educate families
about how to evaluate information and recognize
pseudoscience, and insist that studies that examine CAM
be held to the same scientific and ethical standards as all
clinical research.202,238

Parents of children with ASDs will understandably
pursue interventions that they believe may present some
hope of helping their child, particularly if the therapies
are viewed as being unlikely to have any adverse effects.
Unfortunately, families are often exposed to unsubstan-
tiated, pseudoscientific theories and related clinical prac-
tices that are, at best, ineffective and, at worst, compete
with validated treatments or lead to physical, emotional,
or financial harm. Time, effort, and financial resources
expended on ineffective therapies can create an addi-
tional burden on families. Health care professionals can
help parents and other caregivers to distinguish empiri-
cally validated treatment approaches from treatments
that have been proven to be ineffective and those that
are unproven and potentially ineffective and/or harm-
ful.

FAMILY SUPPORT
Management should focus not only on the child but also
on the family. Although parents once were viewed er-
roneously as the cause of a child’s ASD, it is now recog-
nized that parents play a key role in effective treatment.9

Having a child with an ASD has a substantial effect on a
family. Parents and siblings of children with ASDs expe-
rience more stress and depression than those of children
who are typically developing or even those who have
other disabilities.239–243 Supporting the family and ensur-
ing its emotional and physical health is an extremely
important aspect of overall management of ASDs.

Physicians and other health care professionals can
provide support to parents by educating them about
ASDs; providing anticipatory guidance; training and in-
volving them as cotherapists; assisting them in obtaining
access to resources; providing emotional support
through traditional strategies such as empathetic listen-
ing and talking through problems; and assisting them in
advocating for their child’s or sibling’s needs.244 In some
cases, referral of parents for counseling or other appro-
priate mental health services may be required. The need
for support is longitudinal, although the specific needs
may vary throughout the family life cycle.

One of the chief strategies for helping families raise
children with ASDs is helping to provide them with
access to needed ongoing supports and additional ser-
vices during critical periods and/or crises. Natural sup-
ports include spouses, extended family members, neigh-
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bors, religious institutions, and friends who can help
with caregiving and who can provide psychological and
emotional support. Informal supports include social net-
works of other families of children with ASDs and com-
munity agencies that provide training, respite, social
events, and recreational activities. Formal supports in-
clude publicly funded, state-administrated programs
such as early intervention, special education, vocational
and residential/living services, respite services, Medicaid,
in-home and community-based waiver services, Supple-
mental Security Income benefits, and other financial
subsidies. The breadth and depth of services vary, even
within the same state or region. Few services exist in
many rural areas, and public programs may have long
waiting lists.

Sibling support groups offer the opportunity to learn
important information and skills while sharing experi-
ences and connecting with other siblings of children
with ASDs.244 Although the research on support groups
for siblings of children with disabilities is difficult to
interpret because of study-design problems and incon-
sistent outcome effects on sibling adjustment, these
groups generally have been evaluated positively by partic-
ipating siblings and parents,244 and there is some evidence
of beneficial effects for siblings of children with ASDs.245

Because each state has organized its services and ac-
cess mechanisms differently, physicians and families
must learn their own state’s unique rules to access sup-
ports by contacting the state or county offices of the
states’ Department of Health and Human Services or
Mental Health and Mental Retardation or the state de-
velopmental disabilities organization. In addition, local
parent advocacy organizations, national autism and re-
lated developmental disability organizations, early inter-
vention administrators, and school district special edu-
cation coordinators often are knowledgeable about
various programs and their respective eligibility require-
ments.

CONCLUSIONS
ASDs are chronic conditions that affect nearly 1 of every
150 children and require ongoing medical and nonmed-
ical intervention. There is a growing body of evidence
that supports the efficacy of certain interventions in
ameliorating symptoms and enhancing functioning, but
much remains to be learned. In addition to their impor-
tant roles in identifying ASDs through screening and
surveillance, establishing the diagnosis, conducting an
etiologic evaluation, and providing genetic counseling
after a diagnosis is made,2 pediatricians and other pri-
mary health care professionals are in a position to pro-
vide important longitudinal medical care and to support
and educate families and guide them to empirically sup-
ported interventions for their children.
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ABSTRACT
Injury is the number 1 killer of children in the United States. In 2004, injury
accounted for 59.5% of all deaths in children younger than 18 years. The financial
burden to society of children who survive childhood injury with disability contin-
ues to be enormous. The entire process of managing childhood injury is complex
and varies by region. Only the comprehensive cooperation of a broadly diverse
group of people will have a significant effect on improving the care and outcome
of injured children.

This statement has been endorsed by the American Association of Critical-Care
Nurses, American College of Emergency Physicians, American College of Sur-
geons, American Pediatric Surgical Association, National Association of Children’s
Hospitals and Related Institutions, National Association of State EMS Officials, and
Society of Critical Care Medicine.

INTRODUCTION
Injury results in more deaths in children and adolescents than all other causes
combined.1 Deaths caused by injuries, intentional or unintentional, account for
more years of potential life lost under the age of 18 years than do deaths attrib-
utable to sudden infant death syndrome, cancer, and infectious diseases combined.
It is estimated that 1 in 4 children sustain an unintentional injury that requires
medical care each year.2 The cost of childhood injury in 1996 serves as an
illustration for today.3 In that year, unintentional childhood injuries resulted in an estimated $14 billion in lifetime
medical spending, $1 billion in other resource costs, and $66 billion in present and future work losses. Survivors of
childhood trauma may suffer lifelong disability and require long-term skilled care. Improving outcomes for the
injured child requires an approach that recognizes childhood injury as a significant public health problem. Efforts
should be made to improve injury-prevention programs, emergency medical care, and trauma systems for pediatric
patients. Additional topics related to the injured child that can complement and enhance our understanding of
pediatric trauma management are addressed in other publications from the American Academy of Pediatrics.4–10 This
policy statement provides an overview of the desired components of trauma care systems in meeting the unique
needs of injured children.

This statement has been endorsed by the American Association of Critical-Care Nurses, American College of
Emergency Physicians, American College of Surgeons, American Pediatric Surgical Association, National Association
of Children’s Hospitals and Related Institutions, National Association of State EMS Officials, and Society of Critical
Care Medicine.

TRAUMA SYSTEMS
The pediatric trauma system functions best as part of the inclusive emergency medical services (EMS), trauma, and
disaster response system for the region or state. The inclusive trauma system is defined as 1 in which all hospitals
participate in the care of injured patients. The regional adult trauma center or centers and the regional pediatric
trauma center or centers are the central components of a trauma system. As was noted in a 2006 Institute of Medicine
report, within any given EMS or trauma system, it is likely that not all hospitals will be completely equipped with
appropriate pediatric resuscitation equipment or medications.11,12 The Institute of Medicine report used the word
“uneven” to describe the status of pediatric emergency and trauma care in the United States. There may also be
significant variability in pediatric training and experience among physicians and nurses who staff hospital emergency
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departments.13 When the trauma system extends over a
large geographic area, the outlying hospitals of the sys-
tem must be able to undertake the stabilization and
initial management of injured children who present to
the hospital. Optimally, each trauma system will also
define for itself the age range of the pediatric patient on
the basis of specific hospital and physician resources
available.

Even in regions of the country with well-developed
trauma systems, most children are treated in facilities
with no trauma center designation.14,15 When a re-
gional pediatric referral center is available within the
trauma system, the smallest, most severely injured
children often are eventually transported to that facil-
ity.14 Trauma system administrators should recognize
that all hospitals with emergency departments may be
required to evaluate and resuscitate injured chil-
dren.4,6,8 Ideally, physician and nursing coordinators
for pediatric emergency medicine should be identified
in each facility, with pediatric-specific policies, proce-
dures, and guidelines for care established.8,11 An ex-
ample of such guidelines are the Emergency Medical
Services for Children (EMSC) performance measures
that have been developed to assess a state’s opera-
tional capacity to provide pediatric emergency care.16

These guidelines can assist policy makers and care
providers in prehospital-based and hospital-based set-
tings in delivering optimal pediatric care.

Protocols for triage, treatment, and transfer of victims
of pediatric trauma are an important part of any trauma
system. Standard transfer protocols are available from
many states and regional systems. The quality of care
that is provided within the system should be continu-
ously evaluated by the trauma system administration
through performance-improvement processes. Out-
comes for pediatric trauma patients should be compared
with available benchmarks, and information should be
shared with specific providers so that an optimal envi-
ronment for quality improvement in pediatric trauma
care is promoted.

PREHOSPITAL PEDIATRIC TRAUMA CARE
Prehospital emergency care providers are often not as
familiar with pediatric emergency management issues as
they are with adult care17 because of infrequent expo-
sure of most EMS personnel to critically ill or injured
children. This lack of experience is typically addressed by
continuing education efforts for EMS personnel through
established courses such as Pediatric Education for Pre-
hospital Professionals,18 Basic Trauma Life Support,19

Prehospital Trauma Life Support,20 or practical experi-
ence that is gained in children’s hospitals. Pediatric
readiness may also be facilitated by the presence of a
pediatric emergency coordinator and advocate within
each EMS system.17 No matter how education is accom-
plished, mechanisms for knowledge and skill retention
and continuous evaluation of performance are crucial
for prehospital personnel. The method for maintaining
skills may include continuous evaluation of perfor-
mance. Direct feedback to the provider in the field is

required in any trauma system to improve outcomes for
injured children. There is a relative lack of data support-
ing the best practices for pediatric resuscitation in the
field, including fluid administration, cervical spine sta-
bilization, and airway management of children. Com-
prehensive support for research in pediatric trauma
needs to come from regional, state, and national orga-
nizations. Examples of such support include the feder-
ally funded EMSC program, the American Pediatric Sur-
gical Association Outcomes and Clinical Trials Center,
and the Pediatric Emergency Care Applied Research Net-
work.21,22

TRAUMA CENTERS
It has been shown that younger and more seriously
injured children have better outcomes at a trauma
center within a children’s hospital or at a trauma
center that integrates pediatric and adult trauma ser-
vices.14,23–26 The ability to provide a broad range of
pediatric services, including the presence of physicians
trained in pediatric emergency medicine, pediatric
surgical specialists, pediatric anesthesiologists, and pe-
diatric medical subspecialists, is important. Yet, the
nationwide ability to provide around-the-clock
trauma care may be in peril because of physician
workforce shortages.27 In particular, trauma care is
increasingly unpopular because of lifestyle demands
and inadequate reimbursement.28

Pediatric protocols for imaging and diagnostic test-
ing29 and a child-centered and family-centered envi-
ronment for care30 should be duplicated in trauma
centers that are not part of children’s hospitals when-
ever possible. Hospitals caring for pediatric trauma
patients should have specific pain-management and
sedation protocols and the ability to provide a full
range of pediatric pain strategies for children, includ-
ing systemic analgesics, regional and local pain con-
trol, anxiolysis, and distraction techniques. Pain man-
agement is critically important in managing trauma
patients and transitioning them to rehabilitation.9

Continuing education on trauma for hospital provid-
ers is important and is best accomplished by current
verification in the American College of Surgeons Ad-
vanced Trauma Life Support course.31

Trauma centers may not have the resources to care
for all of the injured children within their referral region
at any given time. Thus, the most seriously injured chil-
dren may need to be stabilized and transported to facil-
ities with these resources. Hospitals that seek regional or
state designation or verification through the American
College of Surgeons verification process as a Pediatric
Trauma Center are examples of facilities that have made
an extraordinary effort to provide resources to care for
injured children.

A well-equipped and staffed pediatric intensive care
unit (PICU) is an essential component of a pediatric
trauma center. Data demonstrate that the availability
of PICU beds within a region may improve survival in
pediatric trauma.26 Pediatric critical care physicians,
surgeons, and anesthesiologists who work together
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and are trained in the care of the injured child are
needed for optimal care of severely injured and un-
stable patients in the ICU. In addition to critically
injured children, stable patients with the potential for
deterioration may also require the specialized services
of a PICU. Pediatric trauma care specialists, especially
those with critical care training, are in short supply;
thus, the nationwide delivery of pediatric trauma care
is endangered.32 PICUs offer a setting with the neces-
sary monitoring devices, equipment, medications, and
technology to support physiologic function and are
staffed with professionals with the expertise to apply
them to the pediatric patient. The presence of experi-
enced PICU nursing and allied health care personnel
support the environment necessary for frequent mon-
itoring and assessment of injured children. Trauma
care may continue on the inpatient unit once the child
is stable and the probability of rapid deterioration is
less likely.

Rehabilitation is another vital component of pediatric
trauma care. Returning the child to full, age-appropriate
function with the ability to reach his or her maximum
adult potential is the ultimate goal after critical injury.
Early rehabilitation is especially crucial for children who
have sustained neurologic injuries. Physical, occupa-
tional, cognitive, speech, and play therapy, and psycho-
logical support are all essential elements of a compre-
hensive rehabilitation effort for the injured child and his
or her family.

Trauma centers caring for children ideally will have
active quality and performance improvement processes
as an important component of the trauma service. In
many trauma centers, quality improvement activities
also include a focus on patient safety. Periodic review of
trauma care by the providers of that care is the process
that is most likely to improve patient outcomes in any
hospital. Trauma care review is facilitated by a compre-
hensive trauma registry that has ties with national da-
tabases so that outcomes can be benchmarked for im-
proved quality of care.

Pediatric trauma center personnel should be aware of
reporting requirements for child abuse and neglect
within their jurisdiction. Cooperation and collaboration
with hospital-based child protection teams are essential
for the management of cases of suspected abuse and
neglect. The National Association of Children’s Hospitals
and Related Institutions has recently published guide-
lines for the establishment and management of hospital-
based child protection teams.33

INJURY PREVENTION
Injury prevention is the cornerstone of any discussion
concerning pediatric trauma. Injury prevention initi-
atives work.34,35 However, these initiatives are not pro-
moted equally across the board, often because of lim-
ited resources. There are methods to identify and
refine the approach to injury prevention initiatives
that are specific for the region.36 Every provider can
contribute to injury prevention by documenting not
only the nature of the injury but also the circum-

stances and antecedents as well. EMS systems, emer-
gency departments, hospitals, and trauma centers
should support and participate in data collection that
promotes an understanding of the causes of injury
(such as the use of external cause-of-injury codes or,
if selected, participation in the National Electronic
Injury Surveillance System [NEISS]) and should in-
corporate injury-prevention activities into staff and
patient education and community-based intervention
programs.

RECOMMENDATIONS

● The unique needs of injured children need to be inte-
grated specifically into trauma systems and emergency
and disaster planning in every state and region.

● Pediatric surgical specialists and pediatric medical sub-
specialists should participate at all levels of planning
for trauma, emergency, and disaster care.

● Every state should identify appropriate facilities
with the resources to care for injured children and
establish continuous monitoring processes for care
delivered to injured children. Ensuring that the ap-
propriate resources are available is especially impor-
tant for the youngest and most severely injured
children.

● All potential providers of pediatric emergency and
trauma care should be familiar with their regional
trauma system and be able to evaluate, stabilize, and
transfer acutely injured children.

● Although qualified pediatric critical care transport
teams should be used when available in the interfa-
cility transport of critically injured children, evalua-
tion and management should begin with the care
providers at the first point of entry into the trauma
system.

● Every pediatric and emergency care-related health pro-
fessional credentialing and certification body should de-
fine pediatric emergency and trauma care competencies
and require practitioners to receive the appropriate level
of initial and continuing education to achieve and main-
tain those competencies.

● Efforts to define and maintain pediatric care compe-
tencies should target both out-of-hospital and hospi-
tal-based care providers.

● Evidence-based protocols for management of the
injured child should be developed for every aspect of
care, from prehospital to postdischarge.

● Research, including data collection for best practices in
isolated trauma and mass-casualty events, should be
supported.

● Pediatric injury management should include an in-
tegrated public health approach, from prevention
through prehospital care, to emergency and acute
hospital care, to rehabilitation and long-term fol-
low-up.

● National organizations with a special interest in pedi-
atric trauma should collaborate to advocate for a
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higher and more consistent quality of care within the
nation.

● National organizations with a special interest in pedi-
atric trauma should collaborate to advocate for injury-
prevention research and application of known pre-
vention strategies into practice.

● State and federal financial support for trauma system
development and maintenance must be provided.

● Steps should be taken to increase the number of
trainees in specialties that care for injured children
to address key subspecialty service shortages in pe-
diatric trauma care. Strategies should include in-
creased funding for graduate medical education and
appropriate reimbursement for trauma specialists.
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The material for this report originated in the National Center for Infectious
Diseases, James M. Hughes, M.D., Director, and the Division of Viral
and Rickettsial Diseases, James LeDuc, Ph.D., Director.

Introduction
Among children in the United States, acute gastroenteritis

remains a major cause of morbidity and hospitalization,
accounting for >1.5 million outpatient visits, 200,000 hospi-
talizations, and approximately 300 deaths/year. Direct medi-
cal costs for rotavirus diarrhea, which represents approximately
one third of all hospitalizations for diarrhea among U.S.
children aged <5 years, have been estimated to be $250 million/

year, with an estimated $1 billion/year in total costs to society
(1). Worldwide, diarrheal diseases are a leading cause of pedi-
atric morbidity and mortality, with 1.5 billion episodes and
1.5–2.5 million deaths estimated to occur annually among
children aged <5 years (2–4). Although the total number of
deaths from diarrhea is still unacceptably high, these numbers
have been reduced substantially in the 1980s and 1990s. For
example, in 1982, an estimated 5 million deaths/year occurred
(5), and in 1992, the estimated annual deaths declined to
3 million/year (6). A substantial portion of the decrease in
mortality is attributable to worldwide campaigns to treat
acute diarrhea with oral rehydration therapy (ORT). The
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Summary

Acute gastroenteritis remains a common illness among infants and children throughout the world. Among children in the
United States, acute diarrhea accounts for >1.5 million outpatient visits, 200,000 hospitalizations, and approximately 300
deaths/year. In developing countries, diarrhea is a common cause of mortality among children aged <5 years, with an estimated
2 million deaths annually. Oral rehydration therapy (ORT) includes rehydration and maintenance fluids with oral rehydration
solutions (ORS), combined with continued age-appropriate nutrition. Although ORT has been instrumental in improving
health outcomes among children in developing countries, its use has lagged behind in the United States. This report provides a
review of the historical background and physiologic basis for using ORT and provides recommendations for assessing and manag-
ing children with acute diarrhea, including those who have become dehydrated. Recent developments in the science of gastroen-
teritis management have substantially altered case management. Physicians now recognize that zinc supplementation can reduce
the incidence and severity of diarrheal disease, and an ORS of reduced osmolarity (i.e., proportionally reduced concentrations of
sodium and glucose) has been developed for global use. The combination of oral rehydration and early nutritional support has
proven effective throughout the world in treating acute diarrhea. In 1992, CDC prepared the first national guidelines for
managing childhood diarrhea (CDC. The management of acute diarrhea in children: oral rehydration, maintenance, and
nutritional therapy. MMWR 1992;41[No. RR-16]), and this report updates those recommendations. This report reviews the
historical background and scientific basis of ORT and provides a framework for assessing and treating infants and children who
have acute diarrhea. The discussion focuses on common clinical scenarios and traditional practices, especially regarding continued
feeding. Limitations of ORT, ongoing research in the areas of micronutrient supplements, and functional foods are reviewed as
well. These updated recommendations were developed by specialists in managing gastroenteritis, in consultation with CDC and
external consultants. Relevant literature was identified through an extensive MEDLINE search by using related terms. Articles
were then reviewed for their relevance to pediatric practice, with emphasis on U.S. populations. Unpublished references were
sought from the external consultants and other researchers. In the United States, adoption of these updated recommendations
could substantially reduce medical costs and childhood hospitalizations and deaths caused by diarrhea.
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development of ORT represents a successful collaboration
between basic and applied biomedical research (7). The
application of ORT also represents a case of reverse technol-
ogy transfer (8), because protocols originally implemented to
benefit patients in developing countries have changed the stan-
dard of care in industrialized countries as well.

ORT encompasses two phases of treatment: 1) a rehydra-
tion phase, in which water and electrolytes are administered
as oral rehydration solution (ORS) to replace existing losses,
and 2) a maintenance phase, which includes both replace-
ment of ongoing fluid and electrolyte losses and adequate
dietary intake. Although ORT implies rehydration alone, the
definition used in this report has been broadened to include
maintenance fluid therapy and appropriate nutrition.

The full benefits of ORT for acute gastroenteritis have not
been realized, especially in countries with developed market
economies that have lagged behind less-developed countries
in their use of ORT. One reason for this low usage of ORT
might be the ingrained use of intravenous (IV) therapy or the
reduced appeal of a technologically simple solution (9,10).
This is especially true in the United States, where children
with all forms of dehydration are treated with IV fluids rather
than ORT (11–16). Approximately 30% of practicing pedia-
tricians withhold ORT for children with vomiting or moder-
ate dehydration (17). In addition, the practice of continued
feeding during diarrheal episodes has been difficult to estab-
lish as accepted standard of care. Although substantial in vitro
and in vivo data support the role of continued nutrition in
improving gastrointestinal function and anthropometric, bio-
chemical, and clinical outcomes (18,19), early appropriate
feeding is often withheld.

In 1992, CDC prepared the first national guidelines for
managing childhood diarrhea (20). Since the last recommen-
dations were published in MMWR, data have emerged regard-
ing diarrhea treatment, including the importance of zinc
supplementation and the value of more effective oral solu-
tions of lower osmolarity (i.e., proportionally reduced con-
centrations of sodium and glucose). These recommendations
update the previous report, review the historical background
and scientific basis of ORT, and provide a framework for
assessing and treating infants and children who have acute
diarrhea. The discussion focuses on common clinical scenarios
and traditional practices, especially with regard to continued
feeding. Limitations of ORT, ongoing research in the areas of
micronutrient supplements, and functional foods are reviewed.

These updated recommendations were developed by spe-
cialists in managing gastroenteritis, in consultation with CDC
and external consultants. Relevant literature was identified
through an extensive MEDLINE search by using related terms.
Articles were then reviewed for their relevance to pediatric

practice, with emphasis on U.S. populations. Unpublished
references were sought from the external consultants and other
researchers.

Background
Early attempts at treating dehydration resulting from diar-

rhea were described in the 1830s during epidemics of Vibrio
cholerae infections (21,22). Use of IV fluid did not become
widespread until >100 years later. In the 1940s, oral solutions
were developed (23), and the effect of potassium replacement
in reducing mortality was recognized, which led to substan-
tial decreases in case fatality rates. By the 1950s, patients with
cholera were being successfully treated with IV fluids (24).

Studies documenting the effectiveness of IV rehydration flu-
ids among economically disadvantaged populations provided
an impetus to develop less expensive but equally effective oral
solutions. Studies published in 1968 from Dhaka and Calcutta
demonstrated the effectiveness of ORS for cholera patients,
including those with high stool output (25,26). In 1971, oral
electrolyte solutions were tested through the large-scale treat-
ment of refugees from Bangladesh (12,27). The resulting suc-
cess of oral solutions hastened development of the first World
Health Organization (WHO) guidelines for ORT and the
production of standard packets of oral rehydration salts. Now,
ORT is accepted as the standard of care for the clinically
efficacious and cost-effective management of acute gastroen-
teritis (9,20).

Physiologic Basis for Using
Oral Rehydration Solutions

Human survival depends on the secretion and reabsorption
of fluid and electrolytes in the intestinal tract. The adult
intestinal epithelium must handle 6,500 mL of fluids/day, con-
sisting of a combination of oral intake, salivary, gastric, pan-
creatic, biliary, and upper intestinal secretions. This volume is
typically reduced to 1,500 mL by the distal ileum and is fur-
ther reduced in the colon to a stool output of <250 mL/day in
adults (28). During diarrheal disease, the volume of intestinal
fluid output is substantially increased, overwhelming the
reabsorptive capacity of the gastrointestinal tract.

Applied clinical research, first implemented among patients
with cholera (25,29), demonstrated that although the secre-
tory nature of diarrhea in cholera results in substantial stool
losses of water and electrolytes, intact Na-coupled solute
co-transport mechanism allows efficient reabsorption of salt
and water (30). In addition to V. cholerae 01 and 139, certain
strains of Escherichia coli, shigella, salmonella, and other
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pathogenic bacteria produce toxins that bind to enterocyte
receptors, causing chloride-mediated secretion stimulated by
second messengers (e.g., cAMP, cGMP, and calcium) (31,32).
Even those infectious agents typically classified as causing
osmotic diarrhea (i.e., fluid and electrolyte loss caused by
malabsorbed intestinal contents) can increase enterocyte
secretion. Rotavirus damages the villous brush border, caus-
ing osmotic diarrhea, and also produces an enterotoxin that
causes a Ca++-mediated secretory diarrhea (33).

Studies of intestinal solute transport mechanisms were also
crucial in outlining the processes by which solute absorption
is maintained. Water passively follows the osmotic gradient
generated by the transcellular transport of electrolytes and
nutrients. Although three principle mechanisms of sodium
absorption have been described (28), the mechanism essential
to the efficacy of ORS is the coupled transport of sodium and
glucose molecules at the intestinal brush border (34)
(Figure). Co-transport across the luminal membrane is facili-
tated by the protein sodium glucose co-transporter 1 (SGLT1).
Once in the enterocyte, the transport of glucose into the blood
is facilitated by GLUT2 (glucose transporter type 2) in the
basolateral membrane. The Na+ K+ ATPase provides the gra-
dient that drives the process. This mechanism remains intact,
even in patients with severe diarrhea (25).

ORS in which additional co-transporters of Na (e.g., amino
acids or cereals) were added has demonstrated promising
results, but larger trials have not confirmed their efficacy
(35,36). Solutions with a high concentration of co-transport-
ers increase the risk from hypertonic solutions that decrease
rather than improve sodium and water transport into the
bloodstream. However, solutions of lower osmolarity, but that
maintain the 1:1 glucose to sodium ratio, perform optimally
as oral solutions for diarrhea management (see Choice of ORS).

Home Management
of Acute Diarrhea

Treatment with ORS is simple and enables management of
uncomplicated cases of diarrhea at home, regardless of etio-
logic agent. As long as caregivers are instructed properly
regarding signs of dehydration or are able to determine when
children appear markedly ill or appear not to be responding
to treatment, therapy should begin at home. Early interven-
tion can reduce such complications as dehydration and mal-
nutrition. Early administration of ORS leads to fewer office,
clinic, and emergency department (ED) visits (37) and to
potentially fewer hospitalizations and deaths.

Initiation of Therapy
In all cultures, treatment of diarrhea usually begins at home

(38). All families should be encouraged to have a supply of
ORS in the home at all times and to start therapy with a com-
mercially available ORS product as soon as diarrhea begins.
Although producing a homemade solution with appropriate
concentrations of glucose and sodium is possible, serious
errors can occur (39); thus, standard commercial oral rehy-
dration preparations should be recommended where they are
readily available and attainable. The most crucial aspect
underlying home management of diarrhea is the need to
replace fluid losses and to maintain adequate nutrient intake.
Regardless of the fluid used, an age-appropriate diet should
also be given (18,19). Infants should be offered more frequent
breast or bottle feedings, and older children should be given
more fluids.

Severity Assessment
Caregivers should be trained to recognize signs of illness or

treatment failure that necessitate medical intervention. Infants
with acute diarrhea are more prone to becoming dehydrated
than are older children, because they have a higher body
surface-to-volume ratio, a higher metabolic rate, relatively
smaller fluid reserves, and they are dependent on others for
fluid. For this reason, parents of infants with diarrhea should
promptly seek medical evaluation as soon as the child appears
to be in distress (Box 1). No guidelines have established a
specific age under which evaluation is mandated, but usually,
the smaller the child, the lower the threshold for health-care
provider assessment. When fever is present, infants and chil-
dren should be evaluated to rule out other serious illnesses
(e.g., sepsis and meningitis). Underlying conditions, includ-
ing premature birth, metabolic and renal disorders, immune
compromise, or recent recovery from surgery, might prompt
early evaluation, as might concurrent illness, including a

FIGURE. Solute-coupled sodium absorption
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concurrent respiratory tract infection. Children with dysen-
tery (blood or mucus in stool) or prolonged diarrhea (lasting
>14 days) should be evaluated because stool cultures and
antimicrobial therapy might be indicated.

Reports from parents or other caregivers of dehydration can
indicate the need for immediate health-care provider evalua-
tion. Reports of changing mental status are of particular con-
cern. When the child’s condition is in doubt, immediate
evaluation by a health-care professional should be recom-
mended. Clinical examination of the child provides an
opportunity for physical assessment, including vital signs,
degree of dehydration, and a more detailed history, and for
providing better instructions to the caregivers.

Referral for Evaluation
In developed countries, the decision whether to bring a child

to an office or ED setting for evaluation is usually made after
consultation with a physician or other health-care provider
by telephone. Questions should focus on those factors put-
ting a child at risk for dehydration. Whenever possible, quan-
tification is helpful. The clinician should determine how many
hours or days the child has been ill, the number of episodes of
diarrhea or vomiting, and the apparent volume of fluid out-
put. The child’s mental status should be determined. Parents
and other caregivers might not mention underlying condi-
tions without prompting; therefore, questions from the health-
care provider regarding past medical history are essential.

Clinical Assessment
Diarrhea is characterized by the passage of loose or watery

stools; a common case definition of acute diarrhea is >3 loose
or watery stools/day. The volume of fluid lost through stools
can vary from 5 mL/kg body weight/day (approximately nor-
mal) to >200 mL/kg body weight/day (40). Dehydration and
electrolyte losses associated with untreated diarrhea cause the
primary morbidity of acute gastroenteritis. Diarrhea can be
among the initial signs of nongastrointestinal tract illnesses,
including meningitis, bacterial sepsis, pneumonia, otitis me-
dia, and urinary tract infection. Vomiting alone can be the
first symptom of metabolic disorders, congestive heart fail-
ure, toxic agent ingestion, or trauma. To rule out other seri-
ous illnesses, a detailed history and physical examination
should be performed as part of the evaluation of all children
with acute gastroenteritis.

History
The clinical history should assess the onset, frequency, quan-

tity, and character (i.e., the presence of bile, blood, or mucus)
of vomiting and diarrhea. Recent oral intake, including breast
milk and other fluids and food; urine output; weight before
illness; and associated symptoms, including fever or changes
in mental status, should be noted. The past medical history
should identify underlying medical problems, history of other
recent infections, medications, and human immunodeficiency
virus (HIV) status. A relevant social history can include the
number and nature of caregivers, which can affect instruc-
tions regarding follow-up care.

Physical Examination
As part of the physical examination, an accurate body weight

must be obtained, along with temperature, heart rate, respira-
tory rate, and blood pressure. When recent premorbid weight
is unknown but a previous growth curve is available, an esti-
mate of fluid loss can be obtained by subtracting current weight
from expected weight as determined on the basis of the previ-
ous weight-for-age percentile. The quality of this estimate will
vary, depending on the number and variability of prior data
points, differences among scales, and other factors. The gen-
eral condition of the patient should be assessed, with special
concern given to infants and children who appear listless, apa-
thetic, or less reactive. The appearance of the eyes should be
noted, including the degree to which they are sunken and the
presence or absence of tears. The condition of the lips, mouth,
and tongue will yield critical clues regarding the degree of
dehydration, even if the patient has taken fluid recently. Deep
respirations can be indicative of metabolic acidosis. Faint or

BOX 1. Indications for medical evaluation of children with
acute diarrhea

• Young age (e.g., aged <6 months or weight <8 kg)
• History of premature birth, chronic medical conditions,

or concurrent illness
• Fever >38ºC for infants aged <3 months or >39ºC

for children aged 3–36 months
• Visible blood in stool
• High output, including frequent and substantial

volumes of diarrhea
• Persistent vomiting
• Caregiver’s report of signs consistent with dehydration

(e.g., sunken eyes or decreased tears, dry mucous mem-
branes, or decreased urine output)

• Change in mental status (e.g., irritability, apathy, or
lethargy)

• Suboptimal response to oral rehydration therapy already
administered or inability of the caregiver to administer
oral rehydration therapy
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absent bowel sounds can indicate hypokalemia. Examination
of the extremities should be included because general perfusion
and capillary refill can help in assessment of dehydration. An
especially valid sign is the presence of prolonged skin tenting
(41). Visual examination of stool can confirm abnormal con-
sistency and determine the presence of blood or mucus.

Dehydration Assessment
Certain clinical signs and symptoms can quantify the

extent of a patient’s dehydration (Table 1). Assessment of the
anterior fontanel might be helpful in selected instances, but it
can be unreliable or misleading (41,42). Among infants and
children, a decrease in blood pressure is a late sign of dehydra-
tion that heralds shock and can correspond to fluid deficits
>10%. Increases in heart rate and reduced peripheral perfu-
sion can be more sensitive indicators of moderate dehydra-
tion, although both can be difficult to interpret because they
can vary with the degree of fever. Decreased urine output is a
sensitive but nonspecific sign. Urine output might be diffi-
cult to measure for infants with diarrhea; however, if urinaly-
sis is indicated, a finding of increased urine specific gravity
can indicate dehydration.

Prior guidelines, including CDC’s 1992 recommendations
(20) and the American Academy of Pediatrics (AAP) 1996
guidelines (9), divide patients into subgroups for mild (3%–
5% fluid deficit), moderate (6%–9% fluid deficit), or severe
(>10% fluid deficit, shock, or near shock) dehydration. Other
classification schemes, including the 1995 WHO (40) and
2001 European Society of Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) guidelines (43),
divide patients into those indicating no signs of dehydration

(<3%–5%), some signs of dehydration (5%–10%), and
severe dehydration (>10%). Studies that have evaluated the
correlation of clinical signs of dehydration with posttreatment
weight gain indicate that the first signs of dehydration might
not be evident until 3%–4% dehydration, with more numer-
ous clinical signs evident at 5% dehydration and signs indi-
cating severe dehydration not evident until fluid loss reaches
9%–10% (40,41). Because of this threshold effect, distinguish-
ing between mild and moderate dehydration on the basis of
clinical signs alone might be difficult. Therefore, these updated
recommendations group together patients with mild to mod-
erate dehydration and specify that the signs of dehydration
might be apparent over a relatively wide range of fluid loss
(i.e., from 3%–9%) (Table 1). The goal of assessment is to
provide a starting point for treatment and to conservatively
determine which patients can safely be sent home for therapy,
which ones should remain for observation during therapy, and
which ones should immediately receive more intensive therapy.

Utility of Laboratory Evaluation
Supplementary laboratory studies, including serum electro-

lytes, to assess patients with acute diarrhea usually are unnec-
essary (44,45). Stool cultures are indicated in cases of dysentery
but are not usually indicated in acute, watery diarrhea for the
immunocompetent patient. However, certain laboratory stud-
ies might be important when the underlying diagnosis is
unclear or diagnoses other than acute gastroenteritis are pos-
sible. For example, complete blood counts and urine and blood
cultures might be indicated when sepsis or urinary tract infec-
tion is a concern.

TABLE 1. Symptoms associated with dehydration
Minimal or no dehydration Mild to moderate dehydration Severe dehydration

Symptom (<3% loss of body weight) (3%ï9% loss of body weight) (>9% loss of body weight)
Mental status Well; alert Normal, fatigued or restless, irritable Apathetic, lethargic, unconscious
Thirst Drinks normally; might refuse liquids Thirsty; eager to drink Drinks poorly; unable to drink
Heart rate Normal Normal to increased Tachycardia, with bradycardia in most

severe cases
Quality of pulses Normal Normal to decreased Weak, thready, or impalpable
Breathing Normal Normal; fast Deep
Eyes Normal Slightly sunken Deeply sunken
Tears Present Decreased Absent
Mouth and tongue Moist Dry Parched
Skin fold Instant recoil Recoil in <2 seconds Recoil in >2 seconds
Capillary refill Normal Prolonged Prolonged; minimal
Extremities Warm Cool Cold; mottled; cyanotic
Urine output Normal to decreased Decreased Minimal

Sources: Adapted from Duggan C, Santosham M, Glass RI. The management of acute diarrhea in children: oral rehydration, maintenance, and
nutritional therapy. MMWR 1992;41(No. RR-16):1ï20; and World Health Organization. The treatment of diarrhoea: a manual for physicians and other
senior health workers. Geneva, Switzerland: World Health Organization, 1995. Available at http://www.who.int/child-adolescent-health/New_Publications/
CHILD_HEALTH/WHO.CDR.95.3.htm.

http://www.who.int/child-adolescent-health/New_Publications/
CHILD_HEALTH/WHO.CDR.95.3.htm
http://www.who.int/child-adolescent-health/New_Publications/
CHILD_HEALTH/WHO.CDR.95.3.htm
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Acute Gastroenteritis Therapy
Based on Degree of Dehydration

Seven basic principles guide optimal treatment of acute gas-
troenteritis (Box 2) (43); more specific recommendations for
treating different degrees of dehydration have been recom-
mended by CDC, WHO, and AAP (Table 2) (9,20,40).
Although the first principle, use of ORS, seems self-evident,
one national survey of physicians in emergency care facilities
indicated that many would treat mild dehydration with IV
therapy, and half would always or routinely use IV therapy
for a moderately dehydrated child aged <2 years (14).

Treatment should include two phases: rehydration and main-
tenance. In the rehydration phase, the fluid deficit is replaced
quickly (i.e., during 3–4 hours) and clinical hydration is
attained. In the maintenance phase, maintenance calories and
fluids are administered. Rapid realimentation should follow
rapid rehydration, with a goal of quickly returning the
patient to an age-appropriate unrestricted diet, including sol-
ids. Gut rest is not indicated. Breastfeeding should be contin-
ued at all times, even during the initial rehydration phases.
The diet should be increased as soon as tolerated to compen-
sate for lost caloric intake during the acute illness. Lactose
restriction is usually not necessary (although it might be help-
ful in cases of diarrhea among malnourished children or among
children with a severe enteropathy), and changes in formula
usually are unnecessary. Full-strength formula usually is toler-
ated and allows for a more rapid return to full energy intake.
During both phases, fluid losses from vomiting and diarrhea
are replaced in an ongoing manner. Antidiarrheal medications

are not recommended for infants and children, and labora-
tory studies should be limited to those needed to guide clini-
cal management.

Minimal Dehydration
For patients with minimal or no dehydration, treatment is

aimed at providing adequate fluids and continuing an age-
appropriate diet. Patients with diarrhea must have increased
fluid intake to compensate for losses and cover maintenance

TABLE 2: Summary of treatment based on degree of dehydration
Degree of dehydration Rehydration therapy Replacement of losses Nutrition
Minimal or no dehydration

ORS, 50ï100 mL/kg body weight
over 3ï4 hours

Severe dehydration

Not applicable <10 kg body weight: 60ï120 mL
oral rehydration solution (ORS)
for each diarrheal stool or
vomiting episode
>10 kg body weight: 120ï240
mL ORS for each diarrheal
stool or vomiting episode

Continue breastfeeding, or resume
age-appropriate normal diet after
initial hydration, including adequate
caloric intake for maintenance*

Mild to moderate dehydration Same Same

Lactated Ringerôs solution or
normal saline in 20 mL/kg body
weight intravenous amounts
until perfusion and mental
status improve; then administer
100 mL/kg body weight ORS
over 4 hours or 5% dextrose İ
normal saline intravenously at
twice maintenance fluid rates

Same; if unable to drink,
administer through nasogastric
tube or administer 5% dextrose
ı normal saline with 20 mEq/L
potassium chloride intrave-
nously

Same

*Overly restricted diets should be avoided during acute diarrheal episodes. Breastfed infants should continue to nurse ad libitum even during acute rehydration.
Infants too weak to eat can be given breast milk or formula through a nasogastric tube. Lactose-containing formulas are usually well-tolerated. If lactose
malabsorption appears clinically substantial, lactose-free formulas can be used. Complex carbohydrates, fresh fruits, lean meats, yogurt, and vegetables
are all recommended. Carbonated drinks or commercial juices with a high concentration of simple carbohydrates should be avoided.

1. Oral rehydration solutions (ORS) should be used for
rehydration.

2. Oral rehydration should be performed rapidly (i.e.,
within 3–4 hours).

3. For rapid realimentation, an age-appropriate, unrestricted
diet is recommended as soon as dehydration is corrected.

4. For breastfed infants, nursing should be continued.
5. If formula-fed, diluted formula is not recommended,

and special formula usually is not necessary.
6. Additional ORS should be administered for ongoing

losses through diarrhea.
7. No unnecessary laboratory tests or medications should

be administered.

Source: Adapted from Sandhu BK. Practical guidelines for the management
of gastroenteritis in children. J Pediatr Gastroenterol Nutr 2001;33(Suppl
2):S36–9.

BOX 2. Seven principles of appropriate treatment for children
with diarrhea and dehydration
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needs; use of ORS should be encouraged. In principle, 1 mL
of fluid should be administered for each gram of output. In
hospital settings, soiled diapers can be weighed (without urine),
and the estimated dry weight of the diaper can be subtracted.
When losses are not easily measured, 10 mL of additional
fluid can be administered per kilogram body weight for each
watery stool or 2 mL/kg body weight for each episode of eme-
sis. As an alternative, children weighing <10 kg should be ad-
ministered 60–120 mL (2–4 ounces) ORS for each episode
of vomiting or diarrheal stool, and those weighing >10 kg
should be administered 120–240 mL (4–8 ounces). Nutri-
tion should not be restricted (see Dietary Therapy).

Mild to Moderate Dehydration
Children with mild to moderate dehydration should have

their estimated fluid deficit rapidly replaced. These updated
recommendations include administering 50–100 mL of ORS/
kg body weight during 2–4 hours to replace the estimated
fluid deficit, with additional ORS administered to replace
ongoing losses. Using a teaspoon, syringe, or medicine drop-
per, limited volumes of fluid (e.g., 5 mL or 1 teaspoon) should
be offered at first, with the amount gradually increased as tol-
erated. If a child appears to want more than the estimated
amount of ORS, more can be offered. Although administer-
ing ORS rapidly is safe, vomiting might be increased with
larger amounts. Nasogastric (NG) feeding allows continuous
administration of ORS at a slow, steady rate for patients with
persistent vomiting or oral ulcers. Clinical trials support
using NG feedings, even for vomiting patients (45). Rehy-
dration through an NG tube can be particularly useful in ED
settings, where rapid correction of hydration might prevent
hospitalization. Although rapid IV hydration can also pre-
vent hospital admission, rapid NG rehydration can be well-
tolerated, more cost-effective, and associated with fewer
complications (45). In addition, a randomized trial of ORS
versus IV rehydration for dehydrated children demonstrated
shorter stays in EDs and improved parental satisfaction with
oral rehydration (46).

Certain children with mild to moderate dehydration will
not improve with ORT; therefore, they should be observed
until signs of dehydration subside. Similarly, children who do
not demonstrate clinical signs of dehydration but who dem-
onstrate unusually high output should be held for observa-
tion. Hydration status should be reassessed on a regular basis,
and might be performed in an ED, office, or other outpatient
setting. After dehydration is corrected, further management
can be implemented at home, provided that the child’s
caregivers demonstrate comprehension of home rehydration
techniques (including continued feeding), understand indi-

cations for returning for further evaluation, and have the means
to do so. Even among children whose illness appears uncom-
plicated on initial assessment, a limited percentage might not
respond adequately to ORT; therefore, a plan for reassessment
should be agreed upon. Caregivers should be encouraged to
return for medical attention if they have any concerns, if they
are not sure that rehydration is proceeding well, or if new or
worsening symptoms develop.

Severe Dehydration
Severe dehydration constitutes a medical emergency requir-

ing immediate IV rehydration. Lactated Ringer’s (LR) solu-
tion, normal saline, or a similar solution should be
administered (20 mL/kg body weight) until pulse, perfusion,
and mental status return to normal. This might require two
IV lines or even alternative access sites (e.g., intraosseous
infusion). The patient should be observed closely during this
period, and vital signs should be monitored on a regular basis.
Serum electrolytes, bicarbonate, blood urea nitrogen, creati-
nine, and serum glucose levels should be obtained, although
commencing rehydration therapy without these results is safe.
Normal saline or LR infusion is the appropriate first step in
the treatment of hyponatremic and hypernatremic dehydra-
tion. Hypotonic solutions should not be used for acute
parenteral rehydration (47).

Severely dehydrated patients might require multiple admin-
istrations of fluid in short succession. Overly rapid rehydra-
tion is unlikely to occur as long as weight-based amounts are
administered with close observation. Errors occur most com-
monly in settings where adult dosing is administered to
infants (e.g., “500 mL NS [normal saline] IV bolus x 2” would
provide 200 mL/kg body weight for an average infant aged 2–
3 months). Edema of the eyelids and extremities can indicate
overhydration. Diuretics should not be administered. After
the edema has subsided, the patient should be reassessed for
continued therapy. With frail or malnourished infants, smaller
amounts (10 mL/kg body weight) are recommended because
of the reduced ability of these infants to increase cardiac out-
put and because distinguishing dehydration from sepsis might
be difficult among these patients. Smaller amounts also will
facilitate closer evaluation. Hydration status should be reas-
sessed frequently to determine the adequacy of replacement
therapy. A lack of response to fluid administration should
raise the suspicion of alternative or concurrent diagnoses,
including septic shock and metabolic, cardiac, or neurologic
disorders.

As soon as the severely dehydrated patient’s level of con-
sciousness returns to normal, therapy usually can be changed
to the oral route, with the patient taking by mouth the
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remaining estimated deficit. An NG tube can be helpful for
patients with normal mental status but who are too weak to
drink adequately. Although no studies have specifically docu-
mented increased aspiration risk with NG tube use in
obtunded patients, IV therapy is typically favored for such
patients. Although leaving IV access in place for these
patients is reasonable in case it is needed again, early reintro-
duction of ORS is safer. Using IV catheters is associated with
frequent minor complications, including extravasation of IV
fluid, and with rare substantial complications, including the
inadvertent administration of inappropriate fluid (e.g., solu-
tions containing excessive potassium). In addition, early ORS
will probably encourage earlier resumption of feeding, and
data indicate that resolution of acidosis might be more rapid
with ORS than with IV fluid (45).

Clinical Management in the Hospital
Inpatient care is indicated for children if
• caregivers cannot provide adequate care at home;
• substantial difficulties exist in administrating ORT,

including intractable vomiting, ORS refusal, or inadequate
ORS intake;

• concern exists for other possible illnesses complicating the
clinical course;

• ORS treatment fails, including worsening diarrhea or
dehydration despite adequate volumes;

• severe dehydration (>9% of body weight) exists;
• social or logistical concerns exist that might prevent

return evaluation, if necessary, or
• such factors as young age, unusual irritability or drowsi-

ness, progressive course of symptoms, or uncertainty of
diagnosis exist that might indicate a need for close
observation.

In addition, studies of mortality caused by acute diarrhea in
the United States have identified prematurity, young mater-
nal age, black race, and rural residence as risk factors for sub-
optimal outcome (48); thus, these factors should also be
considered when deciding if hospital care is required.

Limitations of ORT
Although ORT is recommended for all age groups and for

diarrhea of any etiology, certain restrictions apply to its use.
Among children in hemodynamic shock, administration of
oral solutions might be contraindicated because airway pro-
tective reflexes might be impaired. Likewise, patients with
abdominal ileus should not be administered oral fluids until
bowel sounds are audible. Intestinal intussusception can be

present with diarrhea, including bloody diarrhea. Radiographic
and surgical evaluation are warranted when the diagnosis of
bowel obstruction is in question.

Stool output in excess of 10 mL/kg body weight/hour has
been associated with a lower rate of success of oral rehydra-
tion (49); however, children should not be denied ORT sim-
ply because of a high purging rate, because the majority of
children will respond well if administered adequate replace-
ment fluid.

A limited percentage of infants (<1%) with acute diarrhea
experience carbohydrate malabsorption. This is characterized
by a dramatic increase in stool output after intake of fluids
containing simple sugars (e.g., glucose), including ORS.
Patients with true glucose malabsorption also will have an
immediate reduction in stool output when IV therapy is used
instead of ORS. However, the presence of stool-reducing sub-
stances alone is not sufficient to make this diagnosis, because
this is a common finding among patients with diarrhea and
does not in itself predict failure of oral therapy.

Certain patients with acute diarrhea have concomitant vom-
iting. However, the majority can be rehydrated successfully
with oral fluids if limited volumes of ORS (5 mL) are admin-
istered every 5 minutes, with a gradual increase in the amount
consumed. Administration with a spoon or syringe under close
supervision helps guarantee a gradual progression in the
amount taken. Often, correction of acidosis and dehydration
lessens the frequency of vomiting. Continuous slow NG
infusion of ORS through a feeding tube might be helpful.
Even if a limited amount of emesis occurs after NG adminis-
tration of fluid, treatment might not be affected adversely (45).
The physician might meet resistance in implementing NG
rehydration in a vomiting child, but NG rehydration might
help the initial rehydration and speed up tolerance to refeeding
(50), leading to improved patient disposition and quicker
discharge.

Hypernatremic Dehydration
Patients with hypernatremic dehydration (i.e., serum

sodium concentration >145 mEq/L) respond well to ORT.
Those with severe dehydration should first receive IV hydra-
tion as previously discussed. Subsequent hydration should be
achieved with ORS (51). As with isonatremic dehydration,
ORS should be administered to replace the calculated deficit
and ongoing losses. ORS might be safer than IV therapy
because it is less likely to lead to a precipitous increase in
intracellular water associated with seizures and elevated
intracranial pressure (43). For more detailed recommenda-
tions regarding therapy of hypernatremic dehydration, other
sources should be consulted (52).
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Dietary Therapy
Recommendations for maintenance dietary therapy depend

on the age and diet history of the patient. Breastfed infants
should continue nursing on demand. Formula-fed infants
should continue their usual formula immediately upon rehy-
dration in amounts sufficient to satisfy energy and nutrient
requirements. Lactose-free or lactose-reduced formulas usu-
ally are unnecessary. A meta-analysis of clinical trials indicates
no advantage of lactose-free formulas over lactose-containing
formulas for the majority of infants, although certain infants
with malnutrition or severe dehydration recover more quickly
when given lactose-free formula (53). Patients with true lac-
tose intolerance will have exacerbation of diarrhea when a
lactose-containing formula is introduced. The presence of low
pH (<6.0) or reducing substances (>0.5%) in the stool is not
diagnostic of lactose intolerance in the absence of clinical symp-
toms. Although medical practice has often favored beginning
feedings with diluted (e.g., half- or quarter-strength) formula,
controlled clinical trials have demonstrated that this practice
is unnecessary and is associated with prolonged symptoms (54)
and delayed nutritional recovery (55).

Formulas containing soy fiber have been marketed to phy-
sicians and consumers in the United States, and added soy
fiber has been reported to reduce liquid stools without chang-
ing overall stool output (56). This cosmetic effect might have
certain benefits with regard to diminishing diaper rash and
encouraging early resumption of normal diet but is probably
not sufficient to merit its use as a standard of care. A reduc-
tion in the duration of antibiotic-associated diarrhea has been
demonstrated among older infants and toddlers fed formula
with added soy fiber (57).

Children receiving semisolid or solid foods should continue
to receive their usual diet during episodes of diarrhea. Foods
high in simple sugars should be avoided because the osmotic
load might worsen diarrhea; therefore, substantial amounts
of carbonated soft drinks, juice, gelatin desserts, and other
highly sugared liquids should be avoided. Certain guidelines
have recommended avoiding fatty foods, but maintaining
adequate calories without fat is difficult, and fat might have a
beneficial effect of reducing intestinal motility. The practice
of withholding food for >24 hours is inappropriate. Early feed-
ing decreases changes in intestinal permeability caused by
infection (58), reduces illness duration, and improves nutri-
tional outcomes (18,19). Highly specific diets (e.g., the BRAT
[bananas, rice, applesauce, and toast] diet) have been com-
monly recommended. Although certain benefits might exist
from green bananas and pectin in persistent diarrhea (59), the
BRAT diet is unnecessarily restrictive and, similar to juice-
centered diets, can provide suboptimal nutrition for the

patient’s nourishment and recovering gut. Severe malnutri-
tion can occur after gastroenteritis if prolonged gut rest or
clear fluids are prescribed (60).

Children in underdeveloped countries often have multiple
episodes of diarrhea in a single season, making diarrhea a con-
tributing factor to suboptimal nutrition, which can increase
the frequency and severity of subsequent episodes (61). For
this reason, increased nutrient intake should be administered
after an episode of diarrhea. Recommended foods include age-
appropriate unrestricted diets, including complex carbohy-
drates, meats, yogurt, fruits, and vegetables. Children should
as best as possible maintain caloric intake during acute epi-
sodes, and subsequently should receive additional nutrition
to compensate for any shortfalls arising during the illness.

Pharmacologic Therapy

Antimicrobial Agents
Because viruses (e.g., rotavirus, astrovirus, enteric adenovi-

rus, norovirus, and sapovirus) are the predominant cause of
acute diarrhea in developed countries (62), the routine use of
antimicrobial agents for treating diarrhea wastes resources and
might lead to increased antimicrobial resistance. Even when a
bacterial cause is suspected in an outpatient setting, antimi-
crobial therapy is not usually indicated among children
because the majority of cases of acute diarrhea are self-limited
and not shortened by antimicrobial agents. Exceptions to these
rules involve special needs of individual children (e.g.,
immune-compromised hosts, premature infants, or children
with underlying disorders). Information regarding appropri-
ate antimicrobial therapy of bacterial and parasitic causes of
acute infectious diarrhea is available (63–66).

Nonantimicrobial Drug Therapies
Nonspecific antidiarrheal agents (e.g., adsorbents such as

kaolin-pectin), antimotility agents (e.g., loperamide),
antisecretory drugs, and toxin binders (e.g., cholestyramine),
are commonly used among older children and adults, but data
are limited regarding their efficacy. Side effects of these drugs
are well-known, in particular among the antimotility agents,
including opiate-induced ileus, drowsiness, and nausea caused
by the atropine effects and binding of nutrients and other
drugs. In Pakistan, 18 cases of severe abdominal distention
associated with using loperamide included 6 deaths (67). Bis-
muth subsalicylate has limited efficacy in treating traveler’s
diarrhea (68) and other causes of acute gastroenteritis among
children (69). Although the side effects are fewer than those
from antimotility agents, certain theoretical concerns regard-
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ing the potential toxicity from salicylate absorption remain
(70), and trials supporting its use have employed frequent
doses (e.g., every 4 hours for 5 days) (71).

None of these drugs address the underlying causes of diar-
rhea, specifically increased secretion by intestinal crypt cells.
Racecadotril, an enkephalinase inhibitor, preserves the
antisecretory activity of enkephalins and does not slow intes-
tinal transit or promote bacterial overgrowth (72). Its use has
demonstrated promise in two controlled clinical trials among
children, among whom it significantly reduced stool output
when compared with placebo (73,74). Although the majority
of cases of acute diarrhea require no adjunctive therapy,
racecadotril might prove to be a useful adjunct. More studies
are needed.

Antiemetics are usually unnecessary in acute diarrhea man-
agement. Using phenothiazines might interfere with oral
rehydration by causing sleepiness. Ondansetron, a serotonin
antagonist, either by the oral (75) or IV (76) route, can be
effective in decreasing vomiting and limiting hospital admis-
sion. However, reliance on pharmacologic agents shifts the
therapeutic focus away from appropriate fluid, electrolyte, and
nutritional therapy, can result in adverse events, and can add
unnecessarily to the economic cost of illness. Because acute
diarrhea is a common illness, cost-effective analyses should be
undertaken before routine pharmacologic therapy is recom-
mended.

Supplemental Zinc Therapy
Multiple reports have linked diarrhea and abnormal zinc

status (77), including increased stool zinc loss, negative zinc
balance (78), and reduced tissue levels of zinc (79). Although
severe zinc deficiency (e.g., acrodermatitis enteropathica) is
associated with diarrhea, milder deficiencies of zinc might play
a role in childhood diarrhea, and zinc supplementation might
be of benefit either for improved outcomes in acute or chronic
diarrhea or as prophylaxis against diarrheal disease. Reduced
duration of acute diarrhea after zinc supplementation among
patients with low zinc concentrations in rectal biopsies has
been demonstrated (79). In Bangladesh, zinc supplements also
improved markers of intestinal permeability among children
with diarrhea (80). In India, zinc supplementation was asso-
ciated with a decrease in both the mean number of watery
stools per day and the number of days with watery diarrhea
(81). Prophylactic zinc supplementation in India has been
associated with a substantially reduced incidence of severe and
prolonged diarrhea, two key determinants of malnutrition and
diarrhea-related mortality (82). In Nepal, this effect was in-
dependent of concomitant vitamin A administration, with lim-
ited side effects apart from a slight increase in emesis (83). In

Peru, zinc administration was associated with a reduction in
duration of persistent diarrhea (84). In two different pooled
analyses of randomized controlled trials in developing coun-
tries (85,86), zinc supplementation was beneficial for treating
children with acute and persistent diarrhea and as a prophy-
lactic supplement for decreasing the incidence of diarrheal
disease and pneumonia. Among infants and young children
who received supplemental zinc for 5 or 7 days/week for 12–
54 weeks, the pooled odds ratio (OR) for diarrhea incidence
was 0.82 (95% confidence interval [CIs] = 0.72–0.93), and
the OR for pneumonia incidence was 0.59 (95% CI = 0.41–
0.83). The efficacy and safety of a zinc-fortified (40 mg/L)
ORS among 1,219 children with acute diarrhea was evalu-
ated (87). Compared with zinc syrup administered at a dose
of 15–30 mg/day, zinc-fortified ORS did not increase the
plasma zinc concentration. However, clinical outcomes among
the zinc-fortified ORS group were modestly improved, com-
pared with those for the control group, who received standard
ORS only. In that study, the total number of stools was lower
among the zinc-ORS group (relative risk: 0.83; 95% CI =
0.71–0.96), compared with the total number for the control
group. No substantial effect on duration of diarrhea or risk
for prolonged diarrhea was noted.

Thus, a number of trials have supported zinc supplementa-
tion as an effective agent in treating and preventing diarrheal
disease. Further research is needed to identify the mechanism
of action of zinc and to determine its optimal delivery to the
neediest populations. The role of zinc supplements in devel-
oped countries needs further evaluation.

Functional Foods
Functional foods can be defined as foods that have an effect

on physiologic processes separate from their established nu-
tritional function (88). Probiotics have been defined as live
microorganisms in fermented foods that promote optimal
health by establishing an improved balance in intestinal mi-
croflora (89). Reviews have evaluated studies of their use in
preventing or reducing the severity or duration of diarrheal
illnesses among children (90), including diarrhea caused by
rotavirus (91) or associated with antibiotic use (92). These
products have included various species of lactobacilli or
bifidobacteria or the nonpathogenic yeast Saccharomyces
boulardii. The mechanism of action might include competi-
tion with pathogenic bacteria for receptor sites or intralumi-
nal nutrients, production of antibiotic substances, and
enhancement of host immune defenses (93,94). One meta-
analysis concludes that Lactobacillus species are both safe and
effective as treatment for children with infectious diarrhea (95).
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A positive recommendation also emerges from a meta-
analysis of probiotic use in antibiotic-associated diarrhea (92).

Certain trials included in these reviews were of limited
sample size, and negative studies might not have been pub-
lished. Because dietary supplements (e.g., probiotics) are usu-
ally not regulated by the federal government, potential exists
for great variability among them, providing a challenge to the
prescribing physician to make an informed recommendation
regarding their use.

Prebiotics differ from probiotics in that they are complex
carbohydrates rather than organisms used to preferentially
stimulate the growth of health-promoting intestinal flora (96).
The oligosaccharides contained in human milk have been
called the prototypic prebiotic because they foster growth of
lactobacilli and bifidobacteria in the colon of breastfed neo-
nates (97). Data have linked higher intakes of breast milk oli-
gosaccharides with a lowered incidence of acute diarrhea (98).
Two randomized trials of prebiotic supplemented infant ce-
real did not demonstrate a reduced incidence of diarrheal dis-
ease among infants and children living in an urban
economically depressed area (99). Specific recommendations
regarding their use should await further well-controlled hu-
man trials.

Specific Clinical Scenarios
Oral rehydration therapy is critical in managing specific types

of diarrheal diseases.

Acute Bloody Diarrhea (Dysentery)
Dysentery is defined as acute bloody diarrhea caused by

invasive microbial infection. This does not include occult blood
(detected by guaiac card only) or streaks of blood on the sur-
face of formed stool. The treatment of dehydration in dysen-
tery follows the same principles as treatment of acute watery
diarrhea. The child with bloody diarrhea is at higher risk for
complications, including sepsis and other systemic diseases;
therefore, the threshold for admission of such children to the
hospital for close observation is lower. Stool cultures are indi-
cated in the setting of acute bloody diarrhea and are helpful
for guiding therapy. Food should not be withheld for chil-
dren with dysentery any more than in other cases of diarrhea.
More frequent, smaller meals might be better tolerated, and
higher protein intakes have proven beneficial among children
recovering from dysentery (100,101).

In the majority of cases, empiric antimicrobial agents should
not be administered while awaiting culture results, because
antimicrobial therapy might not be indicated even when cul-
ture results are positive. Amoebiasis is an unusual cause of

bloody diarrhea in young children, even in less-developed
countries (102). Treatment for amoebiasis should be reserved
for those cases in which trophozoites are detected on micro-
scopic examination of the stools (65). Recommendations for
therapy of specific enteric pathogens associated with bloody
diarrhea are available elsewhere (63–66).

Persistent Diarrhea and Diarrhea
with Severe Malnutrition

These clinical entities are critical, especially among children
of developing countries. Therapy should include oral rehy-
dration when indicated, although the specifics of the evalua-
tion, and fluid, electrolyte, and nutritional management differ
and are beyond the scope of this review. The reader is referred
to other sources for information regarding these conditions
(103,104).

Choice of ORS
In 1975, WHO and the United Nations Children’s Fund

(UNICEF) agreed to promote a single ORS (WHO-ORS)
containing (in mmol/L) sodium 90, potassium 20, chloride
80, base 30, and glucose 111 (2%) for use among diverse popu-
lations. This composition was selected to allow for a single
solution to be used for treatment of diarrhea caused by differ-
ent infectious agents and associated with varying degrees of
electrolyte loss. For example, rotavirus diarrhea is associated
with stool sodium losses of approximately 30–40 mEq/L;
enterotoxigenic E. coli infection with losses of 50–60 mEq/L;
and cholera infection with losses of >90–120 mEq/L (105).
WHO-ORS has been demonstrated during >25 years of use
to be safe and effective at rehydration and maintenance for
children and adults with all types of infectious diarrhea.

However, subsequent clinical research, documented in mul-
tiple controlled trials and summarized in a meta-analysis (106),
has supported adoption of a lower osmolarity ORS (i.e., pro-
portionally reduced concentrations of sodium and glucose).
A reduced osmolarity ORS has been associated with less vom-
iting, less stool output, and a reduced need for unscheduled
intravenous infusions when compared with standard ORS
among infants and children with noncholera diarrhea. In chol-
era infection, no clinical difference existed between subjects
treated with the lower osmolarity solution and those treated
with the standard solution, apart from certain increased inci-
dence of asymptomatic hyponatremia (107). On the basis of
those and other findings, UNICEF and WHO organized a
consultation on oral rehydration that recommended a reduced
osmolarity solution for global use (108). In May 2002, WHO
announced a new ORS formulation consistent with these
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recommendations, with 75 mEq/L sodium, 75 mmol/L glu-
cose, and total osmolarity of 245 mOsm/L (109) (Table 3).
The newer hypotonic WHO-ORS is also recommended for
use in treating adults and children with cholera, although
postmarketing surveillance is under way to confirm the safety
of this indication. The composition of commonly available
oral rehydration solutions is distinct from other beverages fre-
quently used inappropriately for rehydration (Table 3).

New Solutions
Recipes to improve ORS have included adding substrates

for sodium co-transport (e.g., the amino acids glycine, ala-
nine, and glutamine) (35) or substituting complex carbohy-
drates for the glucose (rice and other cereal-based ORS) (36).
The amino acid preparations have not been demonstrated to
be more effective than traditional ORS, and they are more
costly. Rice-based ORS can be recommended where training
is adequate and home preparation is preferable, and it can be
particularly effective in treating dehydration caused by chol-
era (36). Nevertheless, given the simplicity and safety of
ORS packets in developing countries and of commercially
available ORS in developed countries, these remain the first
choice for the majority of clinicians.

Other potential additives to ORS include substances
capable of liberating short-chain fatty acids (e.g., amylase-
resistant starch derived from corn) (110) and partially hydro-
lyzed guar gum (111). The presumed mechanism of action is
the enlistment of increased colonic sodium uptake coupled to
short-chain fatty acid transport. Other possible future ORS
composition changes include addition of probiotics (91),
prebiotics, zinc (87), or protein polymers.

Barriers to ORT
Among patients, barriers to using ORS and continued

nutrition during diarrheal disease include cultural practices
(38), lack of parental knowledge (11), lack of training of medi-
cal professionals, and cost of commercially available ORS
(112). Among physicians, preference for IV hydration, even
where evidence indicates improved results from oral rehydra-
tion (13,14), remains a major barrier. Patients, even at times
under physician supervision, frequently attempt rehydration
with solutions bearing no resemblance to physiologically based
ORS. The electrolyte content of different fluids commonly
used in treating diarrhea do not contain physiologically sound
concentrations of carbohydrates and electrolytes, compared
with commonly available ORS (Table 3). An informal survey
of hospital Internet sites revealed outdated recommendations

TABLE 3. Composition of commercial oral rehydration solutions (ORS) and commonly consumed beverages
Solution Carbohydrate Sodium Potassium Chloride Base* Osmolarity

(gm/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mOsm/L)
ORS
World Health Organization
(WHO) (2002) 13.5 75 20 65 30 245

WHO (1975) 20 90 20 80 30 311
European Society of Paediatric
Gastroenterology, Hepatology
 and Nutrition 16 60 20 60 30 240
EnfalyteÈÀ 30 50 25 45 34 200
PedialyteÈÄ 25 45 20 35 30 250
RehydralyteÈÆ 25 75 20 65 30 305
CeraLyteÈ** 40 50ï90 20 NAÀÀ 30 220
Commonly used beverages (not appropriate for diarrhea treatment)
Apple juiceÄÄ 120 0.4 44 45 N/A 730
Coca-ColaÈÆÆ Classic 112 1.6 N/A N/A 13.4 650
* Actual or potential bicarbonate (e.g., lactate, citrate, or acetate).
À Mead-Johnson Laboratories, Princeton, New Jersey. Additional information is available at http://www.meadjohnson.com/products/cons-infant/enfalyte.html.
Ä Ross Laboratories (Abbott Laboratories), Columbus, Ohio. Data regarding Flavored and Freezer Pop Pedialyte are identical. Additional information is
available at http://www.pedialyte.com.

Æ Ross Laboratories (Abbott Laboratories), Columbus, Ohio. Additional information is available at http://rpdcon40.ross.com/pn/PediatricProducts.NSF/
web_Ross.com_XML_PediatricNutrition/96A5745B1183947385256A80007546E5?OpenDocument.

** Cera Products, L.L.C., Jessup, Maryland. Additional information is available at http://www.ceralyte.com/index.htm.
ÀÀ Not applicable.
ÄÄ Meeting U.S. Department of Agriculture minimum requirements.
ÆÆ Coca-Cola Corporation, Atlanta, Georgia. Figures do not include electrolytes that might be present in local water used for bottling. Base = phosphate.

http://www.meadjohnson.com/products/cons-infant/enfalyte.html
http://www.pedialyte.com
http://rpdcon40.ross.com/pn/PediatricProducts.NSF/web_Ross.com_XML_PediatricNutrition/96A5745B1183947385256A80007546E5?OpenDocument
http://rpdcon40.ross.com/pn/PediatricProducts.NSF/web_Ross.com_XML_PediatricNutrition/96A5745B1183947385256A80007546E5?OpenDocument
http://www.ceralyte.com/index.htm
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for treating diarrhea that include nonstandard fluids (unpub-
lished data, Caleb K. King, M.D., University of North Caro-
lina, Chapel Hill, North Carolina). A case report of one child
whose care was compromised by following advice obtained
from a prominent hospital’s Internet site highlights the con-
tinued gap between knowledge and practice and the ongoing
need to disseminate accurate information regarding oral
rehydration (113).

Conclusion
Treatment of acute diarrhea has relied upon simple and

effective therapy of oral rehydration. The critical co-principle
in case management of early resumption of feeding of chil-
dren immediately upon rehydration has also gained wide
acceptance. More recent advances in the science of diarrhea
treatment include recognition for the role of zinc supplemen-
tation in reducing disease severity and occurrence, and devel-
opment of an oral rehydration solution of lower osmolarity
for global use. The combination of oral rehydration and early
nutritional support promises to safely and effectively assist a
patient through an episode of diarrhea. If the principles of
therapy outlined in this report are accepted by all levels of the
medical community and if education of parents includes teach-
ing them to begin ORT at home, numerous deaths and un-
necessary clinic visits and hospitalizations can be avoided. ORT
is suitable for use among children throughout the world (114).
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know what matters.

Dispatch

dis • patch:  n
              1 : a written message, 

particularly an official communication, 

sent with speed; see also MMWR.

(dis-'pach)
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This report summarizes West Nile virus (WNV) surveillance

data reported to CDC through ArboNET and by states and

other jurisdictions as of August 7, 2002.

United StatesDuring the reporting period of July 31–August 7, a total of

68 laboratory-positive human cases of WNV-associated ill-

ness were reported from Louisiana (n=40), Mississippi (n=23),

Texas (n=four), and Illinois (n=one). During the same

period, WNV infections were reported in 447 dead crows,

263 other dead birds, 42 horses, and 183 mosquito pools.

During 2002, a total of 112 human cases with laboratory

evidence of recent WNV infection have been reported from

Louisiana (n=71), Mississippi (n=28), Texas (n=12), and Illi-

nois (n=one). Five deaths have been reported, all from Louisi-

ana. Among the 98 cases with available data, 59 (60%)

occurred among men; the median age was 55 years (range:

3–88 years), and the dates of illness onset ranged from June 10

to July 29.In addition, 1,076 dead crows and 827 other dead birds

with WNV infection were reported from 34 states, New York

City, and the District of Columbia (Figure 1); 87 WNV

infections in horses have been reported from 12 states

(Alabama, Florida, Georgia, Illinois, Kentucky, Louisiana,

Minnesota, Mississippi, North Dakota, South Dakota, Ten-

nessee, and Texas). During 2002, WNV seroconversions have

been reported in 52 sentinel chicken flocks from Florida,

Nebraska, and Pennsylvania; and 425 WNV-positive mos-

quito pools have been reported from 12 states (Alabama, Geor-

gia, Illinois, Indiana, Massachusetts, Mississippi, New Jersey,

Ohio, Pennsylvania, South Dakota, Texas, and Virginia), New

York City, and the District of Columbia.

West Nile Virus Activity — United States, July 31–August 7, 2002,

and Louisiana, January 1–August 7, 2002
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Marijuana: A Continuing Concern for Pediatricians

ABSTRACT. Marijuana, the common name for prod-
ucts derived from the plant Cannabis sativa, is the most
common illicit drug used by children and adolescents in
the United States.1 Despite growing concerns by the med-
ical profession about the physical and psychological ef-
fects of its active ingredient, D-9-tetrahydrocannabinol,
survey data continue to show that increasing numbers of
young people are using the drug as they become less
concerned about its dangers.1

ABBREVIATION. THC, tetrahydrocannabinol.

Because the decision of whether to use mari-
juana is usually made by the time a young
person reaches the age of 19 years,2,3 pediatri-

cians must continue to be cognizant of the implica-
tions of marijuana use. Widespread debate exists
about marijuana and the possibility of legalizing its
use or at least decriminalizing its possession.4–7 Fur-
thermore, marijuana is being promoted for medical
purposes, such as the treatment of glaucoma and the
management of nausea and anorexia related to can-
cer chemotherapy.4,8,9 Although these topics are be-
yond the scope of this statement, evidence suggests
that pediatricians should continue their vigilant ef-
forts to prevent the use of this drug by young people.

The abuse of marijuana by adolescents is a major
health problem with social, academic, developmen-
tal, and legal ramifications.10 Marijuana is an addic-
tive, mind-altering drug capable of inducing depen-
dency.11 Pediatricians are obligated to develop a
reasoned approach to dealing with its use by chil-
dren and adolescents so they can provide appropri-
ate care and counsel.12

EPIDEMIOLOGY
Between 1991 and 1997, the use of marijuana by

young people increased dramatically.1 In 1997, 23%
of eighth graders reported having used the drug at
some time in their lives, an increase in use from 10%
in 1991. Among 10th graders, the number nearly
doubled from 23% in 1991 to 42% in 1997. In 1997,
50% of high school seniors reported having used
marijuana compared with 37% 6 years earlier. The
abuse of marijuana among teenagers has increased as
the “perceived harmfulness” of regular use has de-
creased and the perception of “peer acceptance” has
increased.1,2

POTENCY
The potency of marijuana is defined as the percent-

age of D-9-tetrahydrocannabinol (D-9-THC) in the
dry weight of the sample. Increased sophistication in
the selective breeding of marijuana plants has led to
a substantial increase in the potency of street samples
during the past 2 decades. In 1975, the average po-
tency of THC in confiscated samples was 0.71%; by
1997, the average concentration was 3.71%—a five-
fold increase. There is wide variation in the potency
of smoked marijuana. Sensimilla (considered by
many to be the finest product, produced from the
flowering tops of the female hemp plant) had an
average potency of 6.6% in 1997. Marijuana sold as
loose plant material (leaves, stems, and seeds) had an
average potency of 3.2%.13 In addition, the method of
consumption (smoking as a rolled cigarette or in a
pipe or packed into a hollowed-out cigar), as well as
the presence of adulterating substances, affect the
potency.

Because of the documented change in potency,
pediatricians must be able to address with their pa-
tients what seems to be “casual use” of marijuana.
Trends suggest that the low-dose, self-experimenta-
tion type of use typical of the 1960s may be giving
way to the high-potency–high-reward pattern of
compulsive marijuana use prevalent during the late
1990s.14

SOMATIC CONSEQUENCES
Marijuana should not be considered an innocuous

drug. Regular use has been associated with cardio-
vascular, pulmonary, reproductive, and immuno-
logic consequences. The physiologic effects of mari-
juana use include an accelerated heart rate and a
minimal rise in blood pressure.15,16 These effects,
which seem to be secondary to D-adrenergic vascular
mechanisms, are transient and usually not deleteri-
ous to the otherwise healthy adolescent. The imme-
diate pulmonary effect of smoking marijuana is
bronchodilation, although with long-term use the
smoked particles act as an irritant, causing broncho-
constriction and eventual airway obstruction.17–19 The
chronic effects are similar to those of smoking to-
bacco, and there seems to be a relationship between
smoking marijuana and neoplastic changes in the
lungs.20

Heavy marijuana use may be especially dangerous
for adolescents during puberty. Such use has been
associated with diminished sperm motility, de-
creased sperm counts, decreased circulating testos-
terone levels,21,22 irregular ovulation, and decreased
pituitary gonadotropin levels.23,24 The metabolites of

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 1999 by the American Acad-
emy of Pediatrics.
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marijuana cross the human placenta and are also
found in human milk. Although the consequences of
the presence of such metabolites in human milk have
yet to be identified,25–27 infants born to mothers who
smoke marijuana during pregnancy are shorter,
weigh less, and have smaller head circumferences at
birth.27,28 Marijuana and some of its components in-
fluence the immune system and affect the body’s
antitumor activities. Marijuana receptors have been
identified on macrophages and T and B lympho-
cytes, suggesting a molecular basis for immunosup-
pression by THC.29–31

NEUROPHARMACOLOGY

The psychoactive effects of D-9-THC are receptor-
mediated. The cannabinoid receptor sites in the brain
are particularly dense in the outflow nuclei of the
basal ganglia, the hippocampus, and the molecular
layers of the cerebellum, implicating roles for canna-
binoids in the disruption of cognition and coordina-
tion. Sparse densities in the lower brainstem areas
controlling cardiovascular and respiratory functions
may explain why high doses of D-9-THC are not
lethal.32

Anandamide, a derivative of arachidonic acid, is
an endogenous chemical in the brain that binds with
cannabinoid receptors.33 Like D-9-THC, it has been
shown to affect muscle coordination, produce anal-
gesic and tranquilizing effects, and inhibit secretion
of follicle-stimulating hormone, prolactin, and
growth hormone.34 The use of anandamide as a mar-
ijuana antagonist has substantial effects on rats con-
ditioned to self-treatment with THC33,34 and has
helped elucidate the mechanism by which cannabi-
noids exert their biological and psychologic effects.

The most pervasive common pathway among
drugs of abuse, including cocaine, heroin, opiates,
and marijuana, is the stimulation of release of the
neurotransmitter, dopamine.35–38 This endogenous
catecholamine stimulates certain dopaminergic pro-
jections of the medial forebrain bundle—the brain’s
so-called reward circuitry.39 Psychoactive drugs, in-
cluding marijuana, derive substantial abuse liability
from enhancing these circuits; and it is the psycho-
active ingredient of marijuana, D-9-THC, that stimu-
lates the release of dopamine, mediated through the
cannabinoid receptors.40,41

In both animal and human experiments, subjects
self-administer marijuana. They predictably select
high-potency marijuana over low-potency marijua-
na,42 supporting the hypothesis that the reinforcing
effect and abuse liability of marijuana are positively
related to the D-9-THC content.

Marijuana is lipophilic and is stored in the brain
and other fat-rich areas of the body, forming what
has been described as a “depot.”43 The slow release
of marijuana and its metabolites from lipid stores
may explain the carry-over effects of marijuana on
driving and other cognitive and behavioral chang-
es,44 as well as the absence of acute signs of with-
drawal after abrupt discontinuation of use.45

BEHAVIORAL AND COGNITIVE CONSEQUENCES
Marijuana affects the brain, resulting in behavioral

and cognitive effects. Acutely, marijuana produces
euphoria, relaxation, and disinhibition. Persons un-
der the influence of the drug show impaired prob-
lem-solving skills and difficulty in organizing
thoughts and conversing. Other adverse conse-
quences of marijuana use include interference with
coordination; the ability to judge elapsed time,
speed, and distance; the ability to track a moving
object; and reaction time.46–49 There is little doubt
that marijuana intoxication contributes substantially
to accidental deaths and injuries among adolescents,
especially those associated with motor vehicle
crashes, and is frequently involved in incidents re-
lated to driving while intoxicated.50,51

Regular use of marijuana also exerts a negative
effect on short-term memory, learning, and attention
span. Three methodologically strong studies pre-
sented compelling evidence that these functions
were impaired in frequent users of marijuana (de-
fined as using 20 to 30 days per month), even up to
6 weeks after discontinuation of use,52 and noticeable
impairment in attention and memory was evident
even after 24 hours of abstinence.53,54 Clearly, young
people who are frequent users of marijuana experi-
ence residual neuropsychologic effects with an im-
paired ability to learn.53

An “amotivational syndrome” has been described
in chronic heavy marijuana users. This syndrome is
characterized by the inability to sustain attention on
environmental stimuli and to maintain goal-directed
thinking and behavior.55 An additional source of con-
cern is the occasional occurrence of dysphoric reac-
tions that may range from mild fear to depersonal-
ization to frank paranoia.56,57

Finally, marijuana use often precedes the use of
other more dangerous drugs. Although marijuana
use does not necessarily predict progression to the
use of “harder” drugs, adolescents who use mari-
juana are 104 times as likely to use cocaine compared
with peers who never smoked marijuana.4,58 There-
fore, the use of marijuana as a risk behavior and its
role as a “gateway drug” for some teenagers must be
considered.

SUMMARY
The seriousness of the behavioral consequences of

marijuana use is sufficient to cause great concern and
should prompt the pediatrician to counsel young
people against any use of the drug. Such counsel
should be based on health concerns, including the
relationship of marijuana use to trauma associated
with intoxication and the effect on memory and
learning during this important period of develop-
ment. Additional reasons for concern and counsel
include anxieties and uncertainties about the poten-
tial harm that marijuana use may cause to adoles-
cents during a period of rapid change in hormonal
secretion, possible teratogenicity, and the known
consequences of long-term use.

A discussion of drug use, including the use of
marijuana, should be a routine part of primary health
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care clinical preventive services for every child and
adolescent. An assessment of potential drug use
gives the pediatrician the opportunity to offer antic-
ipatory guidance before the onset of drug use, to
intervene and minimize consequences if drug use
has begun, and to detect and address issues of long-
term or heavy use.

Although all users should be counseled about the
dangers of the drug and the illicit nature of its use,
marijuana is an addictive drug and is capable of
producing dependency. Marijuana-dependent teen-
agers should be offered treatment options, rather
than simply punishment, for their illness.
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Clinical Report—Maternal-Fetal Intervention and
Fetal Care Centers

abstract
The past 2 decades have yielded profound advances in the fields of
prenatal diagnosis and fetal intervention. Although fetal interven-
tions are driven by a beneficence-based motivation to improve fetal
and neonatal outcomes, advancement in fetal therapies raises eth-
ical issues surrounding maternal autonomy and decision-making,
concepts of innovation versus research, and organizational aspects
within institutions in the development of fetal care centers. To safe-
guard the interests of both the pregnant woman and the fetus, the
American College of Obstetricians and Gynecologists and the Amer-
ican Academy of Pediatrics make recommendations regarding in-
formed consent, the role of research subject advocates and other
independent advocates, the availability of support services, the
multidisciplinary nature of fetal intervention teams, the oversight
of centers, and the need to accumulate maternal and fetal outcome
data. Pediatrics 2011;128:e473–e478

The past 2 decades have yielded profound advances in the fields of
prenatal diagnosis and fetal intervention. Ultrasonography and
magnetic resonance imaging have led to the diagnosis of fetal
anomalies that can affect many organ systems. Concomitantly, im-
provements in minimally invasive techniques and in the under-
standing of fetal physiology have allowed for more successful and
less invasive or risky interventions for fetal diseases in utero. In-
tervention has been offered for a variety of fetal diseases, including
structural abnormalities, cardiac arrhythmias, fetal metabolic dis-
eases, and abnormalities of the placental vessels or membranes.
Many of these diseases would be lethal without treatment; some
(eg, spina bifida or hypoplastic left heart syndrome) are not neces-
sarily lethal postnatally, but efforts to treat them in utero have been
offered with the goal of improving long-term outcomes for the child.
Many interventions are offered within the construct of a research
protocol. Although fetal interventions are driven by a beneficence-
based motivation (ie, a desire to do good, to improve fetal and
neonatal outcomes, to ameliorate suffering), advancement in fetal
therapies raises ethical issues surrounding maternal autonomy
and decision-making, concepts of innovation versus research, and
organizational aspects within institutions in the development of
fetal care centers.

AMERICAN COLLEGE OF OBSTETRICIANS AND
GYNECOLOGISTS, COMMITTEE ON ETHICS; AMERICAN
ACADEMY OF PEDIATRICS, COMMITTEE ON BIOETHICS

ABBREVIATION
IRB—institutional review board

The guidance in this report does not indicate an exclusive
course of treatment or serve as a standard of medical care.
Variations, taking into account individual circumstances, may be
appropriate.
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THE DECISION-MAKING PROCESS

The overarching goal of fetal interven-
tions is clear: to improve the health of
children by intervening before birth to
correct or treat prenatally diagnosed
abnormalities. This stems from a
beneficence-based obligation to the fe-
tus. Any fetal intervention, however,
has implications for the pregnant
woman’s health and necessarily her
bodily integrity and, therefore, cannot
be performed without her explicit in-
formed consent.1 It is impossible to
treat the fetus without going through
the pregnant woman either physically
(in the case of surgical treatments) or
pharmacologically (as in the case of
medications given to the woman that
then cross the placenta to treat the fe-
tus). Because the pregnant woman
who chooses to undergo these proce-
dures and treatments must assume
some of the risk, respect for her auton-
omy requires a thorough discussion
and evaluation of the maternal risks
and harms of any of these therapies as
well as her valid consent.2 A pregnant
woman’s right to informed refusal
must be respected fully.3

For many women, as well as the physi-
cians caring for them, decision-making
considerations relevant to fetal treat-
ment may seem to parallel the parental
decision-making process in determining
treatment of childhoodailments.Women
weigh the risks and benefits of the inter-
vention for the fetus against the possible
outcomes without intervention. For
those few treatments that have been
shown to be effective and be of low risk
or minimal invasiveness, most women
will agree to the treatment out of a
beneficence-based obligation to their fe-
tuses. Nonetheless, consent still must be
based on the pregnant woman’s assess-
ment of her own interests. And, although
a parental decision may, in certain cir-
cumstances, be overridden for a child af-
ter birth, even the strongest evidence for
fetal benefit would not be sufficient ethi-

cally to ever override a pregnant wom-
an’s decision to forgo fetal treatment.4,5

A pregnant woman will often assume
quite significant risks for her fetus,
and some women might find it difficult
to forgo these interventions because
of pressures from within themselves,
from their families, from their commu-
nities, or even from their care provid-
ers.6 A pregnant woman’s decision
may be affected by factors such as her
family’s or society’s expectations re-
garding her responsibility as a pro-
spective mother, maternal feelings of
guilt and her desire to try and make
things “right,” or even the psychoso-
cial “therapeutic misconception,” that
is, the presumption that an interven-
tion with no proven efficacy will actu-
ally work merely because it is offered
by a center, is under a study protocol,
or has been covered by the news me-
dia.7,8 The informed consent process
should, therefore, contain reasonable
safeguards against limits to voluntari-
ness, ranging from undue influence to
coercion.

Safeguards should be in place to pro-
tect women considering fetal re-
search. One possible safeguard would
be to have a research subject advocate
who does not have direct ties to the
experimental protocol so that this indi-
vidual can act as an independent advo-
cate for the pregnant woman, espe-
cially when the proposed intervention
poses significant risks to the pregnant
woman.9 This advocate should be non-
directive in his or her support of the
woman’s decision and focus on meet-
ing the woman’s decision-making
needs. Involving someone who has an
understanding of the culture of re-
search and yet maintains “separate-
ness” from the research team can pro-
vide an ethical safeguard to support
the pregnant woman.10 But even out-
side a research protocol, a pregnant
woman receiving treatment that is not
experimental may also benefit from an

independent advocate who might be
her obstetric provider, a perinatal
nurse, or a specially trained advocate.

Other family members involved in
these decisions also need consider-
ation. Pregnant women have a variety
of support persons, including spouses
and partners of either sex. The inter-
ests of others involved vary depending
on their relationship to the woman and
fetus. Because families come in differ-
ing forms, the woman herself should
define these relationships and deter-
mine who should assist in any
decision-making. In this Committee
Opinion, the American College of Obste-
tricians and Gynecologists (the Col-
lege) and the American Academy of Pe-
diatrics (the Academy) write about the
interests of the father but recognize
that the fatherof the fetusmaybeabsent
or uninvolved and that the involved part-
ner may be a man or a woman biologi-
cally unrelated to the fetus.

In most cases, the father has a moral
interest in the health of the fetus and
the pregnant woman, just as he would
have interests in the health of the
mother and child after delivery. It is
appropriate for women to involve fa-
thers in these decisions for good rea-
sons: they will usually be raising this
future child together, they will make
joint decisions about health issues,
and their relationship may be one of
mutual support in family decision-
making. It may be problematic for a
woman to proceedwith these interven-
tions without consulting the father. It
must be recognized that postnatally,
pediatric care commonly involves
shared decision-making between a
child’s mother and father, making the
recommendation not to grant any au-
thority to the father in the prenatal pe-
riod uncomfortable for many pediatri-
cians. However, for the reasons stated
earlier, the pregnant woman’s inter-
ests and final decisions regarding fetal
interventions assume priority in the
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prenatal period. Although it may be ap-
propriate and helpful for the father to
be involved in these decisions and
have complete access to information
(with proper authorization from the
pregnant woman), to assign him any
authority to assent or dissent would
unjustifiably erode the autonomous
decision-making capacity of the preg-
nant woman. The College addressed
paternal consent for research in a pre-
vious Committee Opinion.3,11 The Col-
lege concluded that paternal consent
for research on fetuses should not be
required but recognizes that federal
regulations continue to require this
consent in some circumstances.

PREGNANT WOMEN REQUIRE
INFORMATION ON RISKS,
BENEFITS, OUTCOMES, AND
ALTERNATIVES FOR BOTH THE
FETUS AND THEMSELVES

One of the challenges surrounding fe-
tal interventions is the difficulty in de-
livering information to prospective
parents that is both thorough and un-
biased. Not only do prospective par-
ents need to be informed of the goals
of treatment, but they also need to
know about the sometimes conflicting
data, or more commonly the paucity of
data, that support offering or perform-
ing interventions. The risks and possi-
ble benefits to the fetus undergoing an
intervention need to be weighed
against the risks and benefits of ob-
stetric and neonatal care without the
intervention (which is often the stan-
dard of care). Moreover, the range of
outcomes of all options must be pre-
sented, because prospective parents
may erroneously believe that there are
only 2 possible results: 1) success (fe-
tal cure) or 2) failure (fetal death).

In addition to information regarding
the risks and benefits to the fetus or
neonate, women require a frank dis-
cussion of the maternal risks of any
fetal intervention. The morbidity and

mortality associated with some inter-
ventionsmay be quite small (an amnio-
centesis needle and use of many
maternal medications) or quite signif-
icant (the performance of a laparot-
omy and hysterotomy). Maternal hys-
terotomy may increase the risk of
uterine rupture to rates as high as
those after a classical cesarean deliv-
ery (4%–9%)12; these ruptures are as-
sociated with significant maternal and
neonatal morbidities and mortalities.
Moreover, these risks will persist in
subsequent pregnancies as well. A
thorough disclosure of these risks is
always necessary.

INNOVATIVE AND EXPERIMENTAL
CARE

One vital, though sometimes difficult,
distinction that should bemade to pro-
spective parents concerns which fetal
interventions are standard or evidence-
based therapy and which are innovative
or experimental. Certainly any interven-
tion that is being studied as part of a re-
search protocol requires formal institu-
tional review board (IRB) oversight and
an approved informed consent process.
Federal guidelines indicate that novel in-
terventions that deviate substantially
fromstandardpracticedonotneed tobe
performed within a research protocol
but shouldeventuallybedeveloped intoa
protocol subject to IRB oversight13:

“When a clinician departs in a significant
way from standard or accepted prac-
tice, the innovation does not, in and of
itself, constitute research. The fact that
a procedure is ‘experimental,’ in the
sense of new, untested or different, does
not automatically place it in the category
of research. Radically new procedures
of this description should, however, be
made the object of formal research at
an early stage to determine whether
they are safe and effective. Thus, it is the
responsibility of medical practice com-
mittees, for example, to insist that a ma-
jor innovation be incorporated into a
formal research project.”

An attempt should be made to make
clear to patients the distinction be-
tween the goals of therapeutic medi-

cine (eg, cure, treatment, or palliation)
versus the goals of research (eg, an-
swering a scientific question that con-
tributes to generalizable knowledge).
In addition, there is often a blurring of
boundaries between research and in-
novative practice associated with the
rapidly developing technologies used
in fetal interventions that raises con-
cerns about the protection of pregnant
women and their fetuses from the
risks of unproven therapies. Although
the first few uses of a new intervention
may be motivated by a desire to help
particular fetuses, once feasibility and
potential benefit have been identified,
innovations should be subjected to
systematic formal research as soon as
feasible.14 This benefits science, because
evaluation of new procedures might be
hindered if new procedures continue to
be considered “innovative therapy”
rather than part of careful research.
Pregnant women and their fetuses who
undergo these interventions must have
at least the sameprotections afforded to
other research participants, and studies
should be designed to assess the full im-
pact of risks and benefits of these inter-
ventions on both the woman and the fe-
tus, for both short- and long-term
outcomes.

ALTERNATIVES TO INTERVENTION

The case of prospective parents elect-
ing to forgo fetal intervention also
needs further exploration. Given the
maternal morbidities and experimen-
tal nature of many fetal interventions,
some women may understandably
elect to carry the pregnancy to term
but not to undergo fetal intervention. It
is critical, therefore, for those centers
offering fetal interventions to provide
care, support, and appropriate refer-
ral services for these women and their
families. For the fetus with anomalies
such as spina bifida, this will involve
postnatal neurosurgical treatment,
which is currently standard care. For
the fetus with lethal abnormalities,
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this may take the form of access to pal-
liative care or perinatal hospice pro-
grams. In the situation in which the fe-
tal intervention is being offered in an
attempt to avoid fetal death, these ser-
vices could be offered alongside the in-
tervention in case it is unsuccessful.

Finally, the clinical reality of serving
women during pregnancy is that some
women will elect pregnancy termina-
tion when facing the diagnosis of sig-
nificant fetal anomalies. Centers offer-
ing fetal intervention should evaluate
pregnant women in a timely fashion,
counsel them adequately and nondi-
rectively about all options, and, for
women who might opt for pregnancy
termination, have in place appropriate
mechanisms, including the ability and
resources for referral, to support
these women through a difficult deci-
sion. An integrated palliative care, hos-
pice, or bereavement service can help
support womenwho elect to terminate
their pregnancies as well.

Thus, the ethical provision of fetal in-
tervention requires that women are
not only well informed but also have, to
the greatest extent possible, meaning-
ful access to alternatives to interven-
tion. Practitioners participating in fe-
tal care centers may face significant
difficulties in presenting in as nonbi-
ased a fashion as possible these 4 dis-
tinct options: 1) fetal intervention, 2)
postnatal therapy, 3)palliative care,
or 4) pregnancy termination. Cer-
tainly each pediatrician, surgeon,
and obstetrician involved in these
decisions may have his or her own
distinct views about the best course
of action for any given disease entity,
and thus, the counseling of the preg-
nant woman becomes complicated.
Coordination of care and good com-
munication between providers can
help to minimize the conflicting in-
formation and opinions that may be
given to patients.

OTHER NECESSARY SUPPORT
SERVICES

The complex emotional stressors that
pregnant women and their families
may experience when considering fe-
tal intervention may necessitate ac-
cess to a variety of support services.
These may include social services, pal-
liative care and perinatal hospice ser-
vices, genetic counseling, and ethics
consultation, when appropriate.

FETAL CARE CENTERS

Diagnostic and therapeutic efforts are
frequently being combined frequently
and marketed in the form of fetal care
or treatment centers. Fetal care cen-
ters can exist in many forms, having
developed through a variety of multi-
disciplinary collaborative relation-
ships among pediatric subspecialists,
maternal–fetal medicine specialists,
and radiologists. Often, they are free-
standing centers, but they also can ex-
ist within established pediatric or ob-
stetric departments. Regardless of
their origin or site, they typically offer
a wide variety of fetal diagnostic ser-
vices as well as proven therapies and
experimental practices of unproven
benefit. These centers are driven by a
beneficence-based motivation to im-
prove fetal and neonatal outcomes and
have frequently been the site of inno-
vation and research that has furthered
this end.15,16 It should be noted that
most maternal–fetal medicine divi-
sions already provide such fetal care
along with care of pregnant women;
these divisions routinely call on pediat-
ric surgeons and other subspecialists
to consult with pregnant women with-
out having any direct affiliation with a
formal “fetal care” center. The dilem-
mas that may arise in the context of
fetal care are, thus, not unique to fetal
care centers; many of these dilemmas
are faced by anyone caring for preg-
nant women. However, in marketing
these centers around the fetus and its

care, these centers require height-
ened scrutiny so that the needs and
the interests of pregnant women are
being adequately addressed.17

Conflicts of interest may arise in pro-
viding fetal intervention services, be-
cause these services may be finan-
cially lucrative for the institutions and
may benefit the careers of the centers’
practitioners. Furthermore, institu-
tional use of resources by a fetal care
center for the few women and fetuses
who may benefit from an intervention
may not be the most just or fair distri-
bution of resources. Even if centers do
not perform an intervention in the ma-
jority of cases they see, this may sim-
ply mean that prenatal counseling is a
major component of most “fetal care”
and is, in fact, a good justification for
the use of resources in this fashion.

Cooperation between fetal care cen-
ters should be encouraged to establish
collaborative research networks (espe-
cially for rare diseases and procedures)
and to support multicenter trials to ac-
cumulate more robust short- and long-
term maternal and fetal outcome data
on all categories of fetal intervention. In
addition, the establishment of centers of
excellence for those procedures that are
particularly challenging and rare may
help to optimize fetal and maternal out-
comes.18 As with many rare specialty-
specific endeavors, the balance of offer-
ing geographical access while having
the quantity of cases necessary to de-
velop clinical expertise and quality out-
comes is difficult to achieve. Limiting in-
terventions to a few centers of
excellence for the sake of quality of care
will create both geographical and finan-
cial barriers to access. Furthermore,
those centers not participating in multi-
center trials must consider whether to
refer patients to centers that are partic-
ipating to facilitate these research stud-
ies and find answers that cannot be
discovered by offering interventions
“off-study.”
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OVERSIGHT AND GOVERNANCE

To protect the panoply of interests in-
volved (fetal, maternal, professional,
and institutional), centers performing
fetal interventions should have organi-
zational structures or groups to pro-
vide oversight of both clinical and non-
clinical activities. Multidisciplinary
teams should be assembled to oversee
the care being offered and to ensure
that appropriate informed consent is
obtained. To protect the interests of
the pregnant woman, such teams
should include a maternal–fetal medi-
cine specialist. Indeed, because of
their particular training, maternal–fe-
tal medicine specialists are best
suited to direct the care of the preg-
nant woman undergoing fetal inter-
ventions. Neonatologists also should
be involved, because they will typically
be the primary physicians managing
the care of the neonate and dealing
with the medical consequences of the
antenatal intervention. Including a va-
riety of other professionals on the
team, such as nurses, pediatric and
surgical subspecialists, genetic coun-
selors, chaplains, ethicists, and other
members of institutional ethics com-
mittees, is vital. Ideally, this group
would include members, both profes-
sionals and nonprofessionals, without
direct ties to the center involved. This
group can help explore conflicts of in-
terest, distinguish between innovation
and research, and ensure that preg-
nant women are not being unduly influ-
enced, coerced, or taken advantage of
in what may be a time of crisis.

There also may be clinical manage-
ment conflicts that arise between the
obstetric and pediatric staff caring for
these women, because the focus of
care of the 2 groups can differ. Organi-
zational structures within fetal care
centers that foster consensus building
are crucial to resolving these conflicts.
The obstetrician, however, must re-
main in charge of the pregnant wom-

an’s overall care. Moreover, these cen-
ters must be able to provide the high-
risk and obstetric critical care that
these women often need; this may be a
challenge when centers are housed in
pediatric hospitals but it is necessary
to optimize the well-being of the preg-
nant woman.

Finally, to protect against institutional
conflicts of interest, an external advi-
sory group may be necessary to moni-
tor the center’s nonclinical activities
including marketing, outreach, and
community relations. A memorandum
of understanding should be developed
that delineates the oversight group’s
authority to veto or halt activities that
do not provide adequate benefits or
pose inordinate risks.

RECOMMENDATIONS

To safeguard the interests of both the
pregnant woman and the fetus, the
College and the Academy make the fol-
lowing recommendations:

● Because it is impossible to treat the
fetus without going through the preg-
nantwomaneitherphysically orphar-
macologically, any fetal intervention
has implications for the pregnant
woman’s health and necessarily her
bodily integrity and, therefore, cannot
be performed without her explicit in-
formed consent.

● Distinctions should be made to pro-
spective parents between which
protocols are standard or evidence-
based therapies and which are in-
novative or experimental interven-
tions. Ordinarily, innovations should
be subjected to systematic formal
research as soon as feasible. Re-
search must always be offered un-
der proper oversight by an IRB.

● The informed consent process
should involve thorough discussion
of the risks and benefits for both
the fetus and the pregnant woman.
The full range of options, including
fetal intervention, postnatal ther-

apy, palliative care, or pregnancy
termination, should be discussed.
The informed consent process
should contain reasonable safe-
guards against limits to voluntari-
ness, ranging from undue influence
to coercion.

● Safeguards should be in place to
protect women considering fetal re-
search. One possible safeguard
would be to have a research subject
advocate who does not have direct
ties to the experimental protocol so
that this individual can act as an in-
dependent advocate for the preg-
nant woman, especially when the
proposed intervention poses signif-
icant risks to the pregnant woman.
Similarly, a woman receiving treat-
ment that is not experimental may
also benefit from an independent
advocate who might be her obstet-
ric provider, a perinatal nurse, or a
specially trained advocate.

● The complex emotional stressors
that pregnant women and their fam-
iliesmay experiencewhen consider-
ing fetal interventions may necessi-
tate access to a variety of support
services. These may include social
services, palliative care and perina-
tal hospice services, genetic coun-
seling, and ethics consultation,
when appropriate.

● The organization and governance of
centers providing fetal interven-
tions should involve a diverse group
of professionals. Maternal–fetal
medicine specialists and neonatolo-
gists should be included in this
group. Including a variety of other
professionals on the team, such as
nurses, pediatric and surgical sub-
specialists, genetic counselors,
chaplains, ethicists, and other
members of institutional ethics
committees, is vital. Ideally, this
groupwould includemembers, both
professionals and nonprofession-
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als, without direct ties to the center
involved.

● Cooperation between fetal care cen-
ters should be encouraged to estab-
lish collaborative research net-
works (especially for rare diseases
and procedures) and to support
multicenter trials to accumulate
more robust short- and long-term
maternal and fetal outcome data on
all categories of fetal intervention.
In addition, the establishment of
centers of excellence for those pro-
cedures that are particularly chal-
lenging and rare may help to opti-
mize fetal and maternal outcomes.
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POLICY STATEMENT

Maternal Phenylketonuria
Committee on Genetics

ABSTRACT
Elevated maternal phenylalanine concentrations during pregnancy are teratogenic
and may result in growth retardation, microcephaly, significant developmental
delays, and birth defects in the offspring of women with poorly controlled phe-
nylketonuria during pregnancy. Women of childbearing age with all forms of
phenylketonuria, including mild variants such as mild hyperphenylalaninemia,
should receive counseling concerning their risks for adverse fetal effects, optimally
before conceiving. The best outcomes occur when strict control of maternal
phenylalanine concentration is achieved before conception and continued
throughout pregnancy. Included are brief descriptions of novel treatments for
phenylketonuria. Pediatrics 2008;122:445–449

BACKGROUND
Phenylketonuria (PKU) is an autosomal recessive disorder of phenylalanine (Phe)
metabolism associated with deficient activity of Phe hydroxylase (PAH) and ele-
vated concentrations of Phe and Phe metabolites. Untreated PKU is characterized
by severe to profound intellectual disability, seizures, autistic-like behaviors, mi-
crocephaly, rashes, hypopigmentation, and a musty body odor (phenylacetic acid).
Hyperphenylalaninemia may be defined as having a blood Phe concentration
above the reference range (31–110 �mol/L [0.51–1.8 mg/dL], depending on age).
Different schemes exist for classifying subtypes of PKU on the basis of the severity of the clinical or biochemical
and/or molecular phenotype.1–4 Patients have been classified as having mild hyperphenylalaninemia if their blood
Phe concentration without dietary therapy is elevated but less than 600 �mol/L (10 mg/dL).2 Classic PKU is
characterized by a Phe concentration higher than 1200 �mol/L (20 mg/dL) while receiving a normal dietary intake
of protein.3 “Variant” or “atypical” forms of PKU (600–1200 �mol/L [10–20 mg/dL] that do not fit the mild or classic
descriptions also exist, although there is not yet a universally accepted definition of these variant forms. In rare cases,
an elevated blood Phe concentration may be caused by inherited disorders of the biosynthesis or recycling of
tetrahydrobiopterin (BH4), a cofactor in the PAH reaction.

Since the 1960s, newborn screening for PKU has allowed early detection and treatment of the disorder, preventing
untoward consequences. Standard current treatment consists of selectively restricting intake of Phe and supplement-
ing tyrosine (the product of normal PAH activity) by using special medical foods that are devoid of or low in Phe while
providing enough additional protein, vitamins, and minerals to support normal growth. With good control of Phe
concentrations during early childhood, most affected children have normal development measured at 5 years of age.
Recommendations for dietary therapy have evolved as experience with different regimens and durations of therapy
have accumulated. In earlier therapeutic protocols, treatment was only continued through the first few years of life,
theoretically corresponding to the age at which brain myelination is complete. As developmental data accumulated,
it became evident that treatment throughout childhood and adolescence was the best course for preserving
intelligence. In more recent studies, it has been shown that brain MRI abnormalities and electrophysiologic testing
abnormalities referable to the central nervous system are observed in adults who are on unrestricted Phe intake.
Accordingly, it is reasonable to continue treatment into adulthood, and most centers recommend lifelong treatment.
Strict adherence to the PKU diet is especially important for women during their reproductive years because of the
risks to the fetus.

Adults with classic PKU who had good control as children typically have normal intelligence or mild degrees of
intellectual deficit. Careful psychometric testing of well-treated individuals has detected instances and degrees of
impairment in visual motor skills, abstract reasoning, problem solving, specific aspects of executive control, attention,
verbal memory, expressive naming, and verbal fluency,5 although overall IQ may still be within the reference range.
One possible explanation for these neuropsychologic impairments invokes mid-dorsolateral prefrontal cortex dys-

www.pediatrics.org/cgi/doi/10.1542/
peds.2008-1485

doi:10.1542/peds.2008-1485

All policy statements from the American
Academy of Pediatrics automatically expire
5 years after publication unless reaffirmed,
revised, or retired at or before that time.

KeyWords
phenylketonuria, maternal
phenylketonuria, pregnancy, birth defect
prevention

Abbreviations
PKU—phenylketonuria
Phe—phenylalanine
PAH—phenylalanine hydroxylase
BH4—tetrahydrobiopterin
PAL—phenylalanine ammonia lyase

PEDIATRICS (ISSN Numbers: Print, 0031-4005;
Online, 1098-4275). Copyright © 2008 by the
American Academy of Pediatrics

PEDIATRICS Volume 122, Number 2, August 2008 445

Organizational Principles to Guide and
Define the Child Health System and/or
Improve the Health of All Children

 at Amer Acad of Pediatrics on December 5, 2008 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


function caused by abnormal catecholamine concentra-
tions.6 Another theory suggests that abnormal brain my-
elination and deficiency of brain large neutral amino
acids may play a role in impaired cognition.7–9

In addition, emotional disorders (depression, anxiety,
phobias), as well as hyperactive behaviors, are encoun-
tered more frequently in individuals treated for classic
PKU than in the general population.10 However, people
with untreated mild hyperphenylalaninemia do not
seem to be at risk of developing neuropsychologic im-
pairment.11

Poor dietary adherence leads to blood Phe concen-
trations above the current recommended therapeutic
range.4 High blood Phe concentrations in people who
have discontinued their special diets often results in a
decrease in IQ, learning disabilities, behavioral problems,
and even neurologic complications. White matter abnor-
malities may develop in people with PKU who have poor
dietary control. MRI of the brain may detect dysmyeli-
nation, especially T2 enhancement in the periventricular
white matter in individuals with PKU who are under
poor dietary control. Abnormal areas of white matter
may also demonstrate restricted diffusion of water, pos-
sibly indicative of increased myelin turnover.12 These
findings are potentially reversible once proper dietary
therapy is reinstituted.13

During pregnancy, Phe crosses the placenta by active
transport, resulting in 70% to 80% increased fetal con-
centration of Phe compared with maternal concentra-
tion.14 An elevated Phe concentration is toxic and tera-
togenic to a developing fetus.15 Abnormalities in the
children of women with uncontrolled PKU during preg-
nancy were first reported by Dent16 in 1957 and Mabry
et al17 in 1963. The international survey of women with
PKU, the results of which were published in 1980, doc-
umented an increased risk of spontaneous miscarriage
(24%), intrauterine growth retardation (40%), micro-
cephaly (73%), global developmental delays (92%), and
congenital heart defects (12%) in their offspring.18 Post-
natal growth retardation, abnormal neurologic findings,
and mild craniofacial dysmorphic features also have
been reported.18 The frequency of abnormalities seems
to be directly correlated with maternal Phe concentra-
tion during pregnancy.19 Poor fetal growth, microceph-
aly, and structural heart defects also are more likely to
occur if there was “lack of control” of maternal Phe
concentrations during critical periods of embryogenesis
early in pregnancy.19

The Maternal Phenylketonuria Collaborative Study,
sponsored by the National Institute of Child Health and
Human Development, began in the United States in
1984 to determine fetal outcomes with improved control
of maternal Phe concentrations during pregnancy.19,20

This study became an international effort with partici-
pating clinics in Canada and Germany since 1985 and
1991, respectively. The National Institutes of Health con-
sensus conference on PKU in 2000 emphasized the im-
portance of dietary control before conception. This in-
ternational effort was completed in 2002 and culminated
with the International Conference on Maternal Phe-
nylketonuria in April 2002, which provided clear guide-

lines for the management of pregnancy in women with
PKU. The study has provided essential information re-
garding the effective treatment of women with PKU.
This information is now available for clinicians to impart
to their patients with PKU to ensure that women with
PKU know their risk and how they may be able to have
healthy children with timely and appropriate interven-
tion.18

The effects of uncontrolled maternal PKU occur re-
gardless of whether the fetus has PKU. The best observed
outcomes occur when strict control of maternal blood
Phe concentration is instituted before pregnancy or by 8
weeks of gestation at the latest.19,21,22 Women with PKU
who have their blood Phe concentration in good control
before conception have an excellent chance for normal
pregnancies and neonatal outcome. The achievement of
preconceptional and periconceptional dietary control
with a Phe-restricted diet significantly decreases the risk
of microcephaly, intrauterine growth retardation, con-
genital heart disease, and developmental delays in the
offspring of women with hyperphenylalaninemia.19

Normal pregnancy and neonatal outcome have been
achieved in women with PKU who have blood Phe
concentrations between 120 and 360 �mol/L before
conception or by 8 weeks of gestation at the latest.22

Before conception, counseling and early entrance
into a prenatal care program are essential for achieving
optimal fetal outcome for women with PKU, variant
PKU, and mild hyperphenylalaninemia. It is acknowl-
edged that reinstitution of a Phe-restricted diet and sup-
plements is difficult.23 Because many pregnancies are
unintended, dietary control throughout the childbearing
years is essential for preventing an adverse effect on the
fetus.24 The currently recommended Phe concentrations
during pregnancy (120–360 �mol/L [2–6 mg/dL] in the
United States)3 are consistent with those currently rec-
ommended for PKU treatment during early childhood.
Achieving this degree of control requires a major com-
mitment by the woman and support by her treating
professionals. The recommendations for maternal con-
trol are based on maternal Phe concentration, as op-
posed to the genotype or severity of the mother’s met-
abolic condition. In 1 study, the IQs of offspring exposed
to high concentrations of maternal Phe during preg-
nancy (�750 �mol/L) were low (mean IQ: 56) and
similar whether the mother had PKU or hyperpheny-
lalaninemia and regardless of the genotype, whereas
offspring had normal cognitive development (mean IQ:
105) when their average exposure to Phe concentration
during pregnancy was less than 360 �mol/L.25

Dietary control for adults with PKU is challenging.
Although low-Phe flour, pastas, cookies, and nutrition
bars have increased dietary options for patients, the PKU
diet remains bland, so poor dietary adherence continues
to be a major problem. In addition to considerations
about the palatability of the PKU diet, economic and
health care system issues may contribute to barriers to
dietary control. In 1 study that examined impediments
to successful dietary control, women with private insur-
ance identified infrequent assistance with the cost of
medical food and beverages and low-protein foods as a
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barrier, despite the existence of US public law defining
the formula as medical foods.26 Public assistance pro-
grams provided more coverage for the cost of the med-
ical foods, clinic visits, and low-protein foods.26 How-
ever, these women were less likely to achieve metabolic
control before 10 weeks’ gestation. Brown et al26 be-
lieved this may reflect that many women enrolled in
public assistance programs were younger and less edu-
cated, which are factors associated with late control.
Adolescent girls with PKU who become pregnant are at
particular risk of not having dietary control until late in
their pregnancy, given their young age and the higher
risk of unplanned pregnancy.

The National Institutes of Health consensus guidelines
recommend that pregnant women with PKU have their
Phe concentrations monitored twice weekly.3 Frequent
visits to clinicians who specialize in treating PKU are also
recommended for pregnant women with PKU. However,
given the limited number of specialist centers, especially
centers skilled at caring for adults, there may be a need
to travel relatively long distances to obtain appropriate
management. Such barriers to access challenge patients
to comply with the frequency recommendations for PKU
monitoring. In addition, psychosocial, emotional, and
social factors contribute to the barriers for successful
control of PKU during pregnancy.26

All offspring of mothers with PKU will inherit at least
1 abnormal allele at the PAH locus from the affected
mother. Affected mothers have 2 PAH mutations, either
in a homozygous (2 identical mutations) or compound
heterozygous (2 different mutations) state. Depending
on the PKU carrier status of the father, approximately 1
in 120 offspring will also inherit an abnormal PAH gene
from the father and will have PKU.

A number of novel therapies are being developed for
treatment of PKU, including large neutral amino acid
supplementation, BH4 administration, and enzyme ther-
apy using Phe ammonia lyase (PAL). Large neutral
amino acids compete with Phe for transport across the
blood-brain barrier by the L-type amino acid carrier and
consequently decrease the concentration of Phe in the
central nervous system.27 Decreased brain Phe concen-
tration, as measured by proton magnetic resonance spec-
troscopy, and increased blood concentrations of tyrosine
and tryptophan (the respective precursors for dopamine
and serotonin) were noted in 1 clinical trial using large
neutral amino acid supplements.28 Oral BH4, the natu-
rally occurring cofactor to the PAH reaction, has been
shown to decrease serum Phe concentrations, especially
in patients with mild hyperphenylalaninemia.29,30 Re-
sponse to BH4 has also been documented in patients
with classic or variant PKU.30,31 Another novel therapeu-
tic approach uses the nonmammalian enzyme PAL. PAL
converts Phe to transcinnamic acid, a harmless com-
pound, and has been shown to reduce hyperphenylala-
ninemia in animal models of PKU.32 PAL therapy has the
theoretic potential to increase dietary Phe tolerance, but
significant practical hurdles need to be overcome (PAL is
destroyed by gastric acidic pH and intestinal proteolysis).
Although these are exciting developments, they are not
currently approved for use during pregnancy, so the role

that such therapies may play in reducing the risk of
maternal PKU syndrome is still to be determined.

RECOMMENDATIONS
The recommendations of the American Academy of Pe-
diatrics reflect the guidelines of the Maternal Phenylke-
tonuria Collaborative Study of the National Institutes of
Health.3,19 These recommendations are to be applied to
individual patients and their particular care plan with
the guidance of their primary care physician in coordi-
nation with the patient’s metabolic expert physician.

1. All girls and women of childbearing age with elevated
Phe concentrations, including those with PKU and
milder forms of hyperphenylalaninemia, should be
counseled concerning their risks of having an adverse
fetal outcome if they have uncontrolled blood Phe
concentrations during pregnancy. Education regard-
ing the risks of maternal PKU should begin when an
infant is diagnosed with PKU in the newborn period.
We recommend that the pediatrician include this in-
formation again in anticipatory guidance counseling
during preadolescence and adolescence for girls with
PKU. All individuals, particularly women and girls of
childbearing age, should be referred to an experi-
enced PKU treatment center for genetic and nutri-
tional evaluation and counseling throughout their
lifetime.

2. Women with hyperphenylalaninemia who are un-
able or unwilling to maintain blood Phe concentra-
tions in the range for optimum pregnancy outcome
should be counseled before conception regarding the
risk of microcephaly, mental retardation, and fetal
anomalies in their offspring. Emphasis should also be
placed on the education that structural defects, such
as congenital heart disease, are associated with poor
control early in pregnancy. Dietary therapy should be
in place before conception to ensure optimal outcome
for the fetus. It is important that these women receive
assistance to obtain adequate means for access to
reproductive services.

3. Genetic counseling should be offered for all women
with PKU before and after conception. Pregnant
women with hyperphenylalaninemia should be
counseled concerning the risks to the fetus and of-
fered detailed ultrasonographic examinations and fe-
tal echocardiography to detect fetal abnormalities (eg,
growth retardation, congenital heart defects). Consid-
eration should be given to maternal Phe concentra-
tions during critical time periods of organogenesis. It
is equally important that these women obtain assis-
tance in locating centers with skilled clinicians who
are able to provide medical care for pregnant women
with PKU.

4. Mothers who give birth to children with features
suggestive of maternal PKU, such as congenital heart
disease, microcephaly, and suggestive facial dysmor-
phic features without a known cause, should undergo
blood testing for hyperphenylalaninemia. The Phe
level of a newborn of a mother with PKU is usually
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normal. Consideration should also be given to other
teratogenic causes, such as maternal diabetes melli-
tus, alcohol abuse, or use of isotretinoin. In addition,
mothers should be considered for PKU testing if their
infants have an initial elevation of Phe concentration
on newborn screening that resolves.

5. Pediatricians should work with the families of people
with PKU to ensure access to social services, medical
foods, and routine reliable visits to a center with exper-
tise in caring for people with metabolic disorders.

COMMITTEE ON GENETICS, 2007–2008

Howard M. Saal, MD, Chairperson
Stephen R. Braddock, MD
Marilyn J. Bull, MD
*Gregory Enns, MB, ChB
Jeffrey R. Gruen, MD
*Nancy J. Mendelsohn, MD
Robert A. Saul, MD

LIAISONS

Anthony Gregg, MD
American College of Obstetricians and Gynecologists

James W. Hanson, MD
American College of Medical Genetics
National Institute of Child Health and Human
Development

Michele A. Lloyd-Puryear, MD, PhD
Health Resources and Services Administration

Sonja A. Rasmussen, MD, MS
Centers for Disease Control and Prevention

STAFF

Paul Spire
*Lead Authors

REFERENCES
1. Kayaalp E, Treacy E, Waters PJ, Byck S, Nowacki P, Scriver CR.

Human phenylalanine hydroxylase mutations and hyperphe-
nylalaninemia phenotypes: a metanalysis of genotype-
phenotype correlations. Am J Hum Genet. 1997;61(6):
1309–1317

2. Guldberg P, Rey F, Zschocke J, et al. A European multicenter
study of phenylalanine hydroxylase deficiency: classification of
105 mutations and a general system for genotype-based pre-
diction of metabolic phenotype [published correction appears
in Am J Hum Genet. 1998;63(4):1252–1253]. Am J Hum Genet.
1998;63(1):71–79

3. National Institutes of Health, Consensus Development Panel.
National Institutes of Health Consensus Development Confer-
ence Statement: phenylketonuria—screening and manage-
ment, October 16–18, 2000. Pediatrics. 2001;108(4):972–982

4. Scriver CR, Kaufman S. Hyperphenylalaninemia: phenylala-
nine hydroxylase deficiency. In: Scriver CR, Beaudet AL, Sly
WS, Valle D, eds. The Metabolic and Molecular Bases of Inherited
Disease. 8th ed. New York, NY: McGraw-Hill; 2001:1667–1724

5. Fishler K, Azen CG, Henderson R, Friedman EG, Koch R.
Psychoeducational findings among children treated for phe-
nylketonuria. Am J Ment Defic. 1987;92(1):65–73

6. Huijbregts SC, de Sonneville LM, van Spronsen FJ, Licht R,
Sergeant JA. The neuropsychological profile of early and con-
tinuously treated phenylketonuria: orienting, vigilance, and

maintenance versus manipulation-functions of working mem-
ory. Neurosci Biobehav Rev. 2002;26(6):697–712
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Policy Statement—Media Education

abstract
The American Academy of Pediatrics recognizes that exposure to mass
media (eg, television, movies, video and computer games, the Internet,
music lyrics and videos, newspapers, magazines, books, advertising)
presents health risks for children and adolescents but can provide
benefits as well. Media education has the potential to reduce the
harmful effects of media and accentuate the positive effects. By under-
standing and supporting media education, pediatricians can play an
important role in reducing harmful effects of media on children and
adolescents. Pediatrics 2010;126:1012–1017

THE AMOUNT OF TIME SPENT WITH MEDIA
Children and teenagers spend more time engaged in various media
than they do in any other activity except for sleeping. A 2010 Kaiser
Family Foundation survey of more than 2000 8- to 18-year-olds revealed
that children and teenagers in the United States spend an average of
more than 7 hours/day with a variety of different media.1 By the time
today’s young people reach 70 years of age, they will have spent the
equivalent of 7 to 10 years of their lives watching television.2 There are
more homes in America that have a TV than those that have indoor
plumbing, and today’s child lives in an environment with an average of
4 TVs, nearly 3 DVD players or VCRs, 1 DVR, 2 CD players, 2 radios, 2
video game consoles, and 2 computers.1 Preadolescents and adoles-
cents can download racy videos, send sexual text messages or explicit
photographs to their friends, buy cigarettes and beer on the Internet,
and post enticing profiles on Facebook. Yet, across all ages, TV remains
the predominant medium. TV-viewing is also beginning at increasingly
younger ages. The latest national report revealed that on a typical day,
nearly two-thirds of children and infants younger than 2 years are
watching TV for an hour and a half.3 More than 70% of American teen-
agers have a TV in their own bedrooms, half have a VCR or DVD player,
half have a video game console, and one-third have a computer and
Internet access.1 Time spent with media often displaces involvement in
creative, active, or social activities.

THE EFFECTS OF MEDIA VIOLENCE ON AGGRESSIVE BEHAVIOR

Results of more than 2000 scientific studies and reviews have
shown that significant exposure to media violence increases the
risk of aggressive behavior in certain children and adolescents,
desensitizes them to violence, and makes them believe that the
world is a “meaner and scarier” place than it is.4–9 Violence appears
in various forms of media entertainment such as movies, video games,
and TV news. For example, nearly 90% of the top-grossing PG-13–rated
films of 1999–2000 contained violence.10 Research has shown that
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news reports of bombings, natural di-
sasters, murders, and other violent
crimes have the potential to trauma-
tize young children.5,11

SEXUAL CONTENT IN THE MEDIA

American media—both programming
and advertising—are highly sexual-
ized in their content. On prime-time TV,
more than 75% of shows contain sex-
ual content, yet for only 14% of sexual
incidents is any mention made of risks
or responsibilities of sexual activi-
ty.12,13 In the first 10months of 2004, the
makers of erectile-dysfunction drugs
spent nearly $350 million on advertis-
ing, which makes sex seem like a
harmless recreational activity.14 Major
networks remain extremely reluctant
to advertise birth control pills, con-
doms, or emergency contraceptives,
which could avert thousands of un-
wanted adolescent pregnancies and
elective abortions by adolescents each
year.15–17 Research is beginning to
show that all of this sexual content
may contribute to early sexual inter-
course among teenagers.18–20

TOBACCO, ALCOHOL, AND ILLICIT
DRUGS

Increasingly, media messages and im-
ages normalize and glamorize the use
of tobacco, alcohol, and illicit drugs.
Tobacco manufacturers spend more
than $12 billion per year and alcohol
manufacturers spend nearly $6 billion
per year to entice youngsters into “just
saying yes.”21,22 Smoking and drinking
are frequently glamorized and are por-
trayed as normative behavior on TV
and in movies. A new study of top-
grossing movies from 1991 to 2009
showed that smoking scenes inmovies
peaked in 2005 but have decreased sig-
nificantly since then. However, in 2009,
more than half of PG-13 movies still
contained smoking scenes.23 A meta-
analysis of 4 studies estimated that
44% of all smoking initiation among
children and young teenagers could be

attributed to viewing smoking in mov-
ies.24 Alcohol remains the number 1
drug portrayed on American TV, with 1
drinking scene every 22 minutes.25

More than one-third of drinking scenes
are humorous, and negative conse-
quences are shown in only 23% of
them.26 Through popular music, the av-
erage teenager is exposed to nearly 85
explicit drug references each day.27

Again, the behavioral effects are in-
creasingly clear in the research: chil-
dren and teenagers exposed to more
movie images of smoking are at
greater risk of smoking,24,28 and alco-
hol advertising, in particular, is adept
at convincing teenagers to begin
drinking.29–34

EFFECTS OF MEDIA ON OBESITY
AND SCHOOL PERFORMANCE

Increased TV use is documented to be
a significant factor leading to obesi-
ty35–39 and may lead to decreased
school achievement as well.40–42 New
research is also investigating whether
there might be a relationship between
overstimulation from high levels of
media use and attention-deficit/hyper-
activity disorder,43,44 sleep disorders,45

and eating disorders.37

NEW TECHNOLOGY

The Internet and cellular phones have
become important new sources of sex-
ual information, pornography, “sex-
ting” (sending sexual text messages
and/or explicit images), and social net-
working. In a recent study, nearly one-
quarter of MySpace profiles refer-
enced sexual behaviors.46 In another
study, 20% of teenagers reported hav-
ing sent or posted nude pictures or
videos of themselves (sexting).47 Par-
ents, schools, and law enforcement of-
ficials are sometimes in a quandary
about how to deal with the new social
networking sites and with sexting.48,49

Web sites that promote anorexia ner-
vosa are also putting teenagers at risk
of eating disorders.50

VALUE OF MEDIA EDUCATION

Media education has the potential to
reduce harmful media effects.51,52 In
the past 2 centuries, to be “literate”
meant that a person could read and
write. In the new millennium, to be “lit-
erate” means that a person can suc-
cessfully understand and decode a va-
riety of different media.53 Given the
volume of information transmitted
throughmassmedia as opposed to the
written word, it is now as important to
teach media literacy as it is to teach
print literacy. The prime tenets of me-
dia education are as follows52:

● Allmediamessages are constructed.

● Media messages shape our under-
standing of the world.

● Individuals interpret media mes-
sages uniquely.

● Mass media have powerful
implications.

A media-educated person will be able
to limit his or her use of media; make
positive media choices; select creative
alternatives to media consumption;
develop critical thinking and viewing
skills; and understand the political, so-
cial, economic, and emotional implica-
tions of all forms of media.52 Results of
recent research suggest that media
educationmaymake young people less
vulnerable to negative aspects of me-
dia exposure.52 Media education pro-
grams have resulted in less aggres-
sive attitudes54 and behaviors,54–58

increased sophistication about adver-
tising,59 fewer requests for commer-
cial products,60,61 less alcohol and to-
bacco use or intentions to use,62–66

better nutritional habits67,68 and less
obesity,69,70 better body self-image,71–73

fewer sexual disclosures on social net-
working sites,74 and less overall TV-
viewing.69,70,75 Many countries, includ-
ing Canada, Great Britain, Australia,
and some Latin American countries,
mandate media education in their
school curricula. However, media edu-
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cation should not be used as a substi-
tute for careful scrutiny of the media
industry’s responsibility for its pro-
gramming. In addition, simply reduc-
ing children’s and adolescents’ screen
media use has been shown conclu-
sively to have beneficial health
effects.69,70,75

RECOMMENDATIONS

The American Academy of Pediatrics
(AAP) recommends the following:

1. Pediatricians need to become edu-
cated about the public health risks
of media. Given the impact that me-
dia have on the health of children and
adolescents, AAP chapters and dis-
tricts, as well asmedical schools and
residency training programs, should
ensure that ongoing education in this
area is a high priority.76

2. Pediatricians should ask at least 2
media-related questions at each
well-child visit:

● How much entertainment media
per day is the child or adolescent
watching? The AAP recommends
that children have less than 2
hours of screen time per day.

● Is there a TV set or Internet ac-
cess in the child’s or adolescent’s
bedroom?77

Children or teenagers who are
showing aggressive behavior, have
academic difficulties, or are over-
weight or obese should have addi-
tional history taken. A recent study
revealed that office-based counsel-
ing regardingmedia is effective and
could result in the parents of nearly
1 million additional children learn-
ing about the AAP recommendation
to limit media time to 2 hours/day.78

Advice to parents should include
the following:

● Encourage a careful selection of
programs to view.

● Co-view and discuss content with
children and adolescents.

● Teach critical viewing skills.

● Limit and focus timespentwithmedia.
In particular, parents of young chil-
dren and preteens should avoid ex-
posing them to PG-13– and R-rated
movies.19,23,24,79–81

● Be goodmedia rolemodels; children
often develop their media habits on
the basis of their parents’ media be-
havior.

● Emphasize alternative activities.

● Create an “electronic media-free”
environment in children’s rooms.

● Avoid use of media as an electronic
baby-sitter.

3. Pediatricians should continue to
urge parents to avoid TV- and video-
viewing for children younger than 2
years. Increasing amounts of re-
search have shown that infants and
toddlers have a critical need for
direct interactions with parents
and other regular caregivers for
healthy brain growth.82–84 In addi-
tion, the results of 7 studies have
shown that infants younger than 18
months who are exposed to TV may
suffer from a delay in language de-
velopment, and 1 study revealed
that infant videos may delay lan-
guage development.85–91 No studies
have documented a benefit of early
viewing.92

4. Pediatricians should serve as role
models for appropriate media use
by limiting TV and video use in wait-
ing rooms and patients’ rooms, us-
ing educational materials to pro-
mote reading, and having visits
by volunteer readers in waiting
rooms. Pediatricians should also
offer in-office reading programs,

such as Reach Out and Read, and
promote active play.93

5. Schools need to begin implement-
ing media education in their curric-
ula. The simplest way to do this
would be to incorporate principles
of media education into existing
programs on drug prevention and
sex education.

6. Congress should consider mandat-
ing and funding universal media ed-
ucation in American schools.

7. The federal government and private
foundations should dramatically in-
crease their funding of media re-
search, particularly in the areas of
media education, violence preven-
tion, sex and sexuality, drugs, obe-
sity, and early brain development.
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POLICY STATEMENT

Media Use by Children Younger Than 2 Years

abstract
In 1999, the American Academy of Pediatrics (AAP) issued a policy
statement addressingmedia use in children. The purpose of that state-
ment was to educate parents about the effects that media—both the
amount and the content—may have on children. In one part of that
statement, the AAP recommended that “pediatricians should urge par-
ents to avoid television viewing for children under the age of two
years.” The wording of the policy specifically discouragedmedia use in
this age group, although it is frequently misquoted by media outlets as
nomedia exposure in this age group. The AAP believed that there were
significantly more potential negative effects of media than positive
ones for this age group and, thus, advised families to thoughtfully
consider media use for infants. This policy statement reaffirms the
1999 statement with respect to media use in infants and children
younger than 2 years and provides updated research findings to sup-
port it. This statement addresses (1) the lack of evidence supporting
educational or developmental benefits for media use by children
younger than 2 years, (2) the potential adverse health and developmen-
tal effects of media use by children younger than 2 years, and (3)
adverse effects of parental media use (backgroundmedia) on children
younger than 2 years. Pediatrics 2011;128:1040–1045

INTRODUCTION
From built-in DVD players in minivans to smart cell phone technology,
today’s children have more access to electronic media than those of
any previous generation. As predicted in the 1999 American Academy of
Pediatrics (AAP) policy statement,1 industry has also targeted those in
the 0- to 2-year age group (and their parents) as key consumers of
electronic media. Educational DVDs/videos, television programs, and
even entire cable networks are geared toward this age group.

Currently, 90% of parents report that their children younger than 2
years watch some form of electronic media.2 By 3 years, almost one-
third of children have a television in their bedroom.3 Parents report
that they view television as a peacekeeper and a safe activity for their
children while they are preparing dinner, getting ready for work, or
doing household chores.3 Many parents report feeling better knowing
that the programming their children watch has been described as
educational. Parents who believe that educational television is “very
important for healthy development” are twice as likely to have the
television on all or most of the time.4

Some children are watching television programs or recorded pro-
grams (DVDs/videos) intended for their viewing, termed “foreground
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media.” Others are exposed to pro-
grams intended for adults, termed
“backgroundmedia,” because the tele-
vision is on while they are present in
the room. Some children are exposed
to 4 hours or more of televised pro-
grams per day. Other children may be
watching a 30-minute DVD while a par-
ent is just taking a shower or prepar-
ing dinner. Some children are watch-
ing shows with parents or siblings,
and some are watching alone. On aver-
age, children younger than 2 years
watch televised programs 1 to 2
hours/day.2 Fourteen percent of chil-
dren aged 6 to 23 months watch 2 or
more hours/day of media.3

Some media industry executives claim
that educational media programs are
meant to be watched by both the par-
ent and the child to facilitate social in-
teractions and the learning process.5

However, it is not clear whether this
happens in the real world. In fact, it
seems that audible television is asso-
ciated with decreased parent-child in-
teractions.6 Although a leading survey
of family media use has reported that
40% of parents watch with their child
all the time and 28% watch with their
child most of the time, parents also re-
port that they avoid co-viewing be-
cause their child’s media time pro-
vides an opportunity for them to do
other things.3

Although there is equal access to me-
dia among children of different socio-
economic groups, the amount ofmedia
consumption is unequal. Children who
live in homes with lower socioeco-
nomic status and children with single
mothers or mothers with less than a
high school education are spending
more time in front of a screen on a
daily basis.3,7 Another study found no
association between family income
and early childhood media use but did
find a relationship between lower pa-
rental education and higher levels of
media use in early childhood.8

This revised policy statement ad-
dresses the past 10 years of research
on the effect of media on young chil-
dren, clarifies the rationale for the po-
sition of the AAP on media use by
children younger than 2 years, and
provides updated recommendations
for families, clinicians, and research-
ers. For the purposes of this policy
statement, the term “media” refers to
television programs, prerecorded vid-
eos, Web-based programming, and
DVDs viewed on either traditional or
new screen technologies.

LOST IN TRANSLATION: CAN
CHILDREN LEARN FROM MEDIA?

Research has found that certain high-
quality programs have educational
benefits for children older than 2
years. Children who watch these pro-
grams have improved social skills, lan-
guage skills, and even school readi-
ness.9 However, the educational merit
of media for children younger than 2
years remains unproven despite the
fact that three-quarters of the top-
selling infant videos make explicit or
implicit educational claims.5 To be ben-
eficial, children need to understand
the content of programs and pay atten-
tion to it. Children older than 2 years
and those younger than 2 years are at
different levels of cognitive develop-
ment and process information differ-
ently.10 In fact, 2 studies have found
that watching a program such as “Ses-
ame Street” has a negative effect on
language for children younger than 2
years,11,12 and 2 studies have found no
evidence of benefit.13,14 There is a pau-
city of research on this topic, but the
existing literature suggests thatmedia
use does not promote language skills
in this age group.

Young children have difficulty discrim-
inating between events on a video and
the same information presented by a
live person, which is referred to as
“video deficit.”15–17 Children 12 to 18

months of age are more likely to learn
from a live presentation than from a
televised one and are also more likely
to remember the information from a
live presentation afterward.18 These
studies have only been performed on
noncommercial videos. Some studies
have found that children 1 to 2 years of
age can remember an event on video if
the screen demonstration repeats sev-
eral times.19 Two studies have shown
that infants as young as 12 months
learn emotional responses after me-
dia viewing.20,21 One longitudinal study
performed has thus far found that chil-
dren younger than 2 years who watch
television have no statistical improve-
ment in their cognitive development
compared with their nonviewing peers
by 3 years of age.22

Children aged 12 months and younger
do not follow sequential screen shots
or a program’s dialogue.23,24 Other re-
search has found that children
younger than 18 months do not pay
much attention to televised pro-
grams.25 However, there are signifi-
cant individual differences in attention
to and interest in television in this age
group that depend on content, setting,
and whether a parent is watching with
the child.26 A developmental shift in at-
tention to televised programs occurs
between 1.5 and 2.5 years of age.24,25

Children progress through develop-
mental milestones on a continuum.
Where each individual child is on that
continuum determines what that child
is capable of learning from a televised
program. Some 18- to 24-month-olds
might be capable of learning from me-
dia, but others might not. Other vari-
ables that influence a child’s ability to
learn are the content of the program,
the amount of television watched, and
whether a parent is watching with the
child.13,27

Despite the explicit or implicit market-
ing claims of educational programs
for infants, whether they are actually
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learning something from these pro-
grams is questionable. More research
is needed to determine if early televi-
sion exposure has any long-term ef-
fects on learning.

SECONDHAND TELEVISION:
FOREGROUND VERSUS
BACKGROUND MEDIA

Many families have reported that they
have a television on at least 6 hours/
day or that a television is “always on”
as background noise.28 Thirty-nine per-
cent of families with infants and young
children have a television on con-
stantly.29 When a parent has an adult
television program on, children are of-
ten in the room; 61% are there at least
some of the time, including 29% who
are there all or most of the time.3

Young children may not be paying
close attention to a televised program
that they cannot understand, but their
parents arewatching. It might be back-
ground media to the child, but it is
foreground media to the parent. It dis-
tracts the parent and decreases
parent-child interaction.30,31 Infant vo-
cabulary growth is directly related to
the amount of “talk time” or the
amount of time parents spend speak-
ing to them.32 Heavy television use in a
household can interfere with a child’s
language development simply because
parents likely spend less time talking
to the child.33

Even if the program is not intended for
the child to watch, research has found
that children play and interact less
with adults when a television is on, per-
haps because the adult’s attention is
focused on the television program. A
study that examined 12-, 24-, and 36-
month-olds found that background
television not only reduced the length
of time that a child played but also that
it reduced the child’s focused attention
during play.34 Children stop to look at a
televised program, halt their ongoing
play, andmove on to a different activity

after the interruption.34 Although most
research has been performed on ado-
lescents, study results suggest that
background media might interfere
with cognitive processing, memory,
and reading comprehension.4,34–36 Only
1 research study, conducted in 1996,
resulted in evidence to the contrary. In
that study, 10-month-old infants tuned
out surrounding noise and concen-
trated more during play.37

Background television has the direct
effect of distracting a child and the in-
direct effect of taking a parent’s atten-
tion away from the child. In addition,
parents’ media diet influences the me-
dia habits of their children.3

A GOOD USE OF TIME?

Children younger than 5 years who
watch television spend less time in
creative play and less time interacting
with parents or siblings.38 For every
hour of television that a child younger
than 2 years watches alone, he or she
spends an additional 52 minutes less
time per day interacting with a parent
or sibling. For every hour of television,
there is 9% less time on weekdays and
11% less time on weekends spent in
creative play for a child younger than 2
years.

Does television displacemore develop-
mentally valuable playtime? No re-
search exists at this point to know
whether a child would find better
things to do with his or her time if all
screens were turned off, although evi-
dence suggests that the child would
hear more adult speech and talk
more.6 Heavy media use is defined as
the television being on always or most
of the time. Heavy media use may be a
sign of parenting style, so one cannot
assume that parents will spend devel-
opmentally nurturing time with their
child with the television off.38

Heavy media use in a household does
not seem to affect the amount of time a
child of any age plays outside.4 How-

ever, children who live in households
with heavy media use spend between
25% (for 3- to 4-year-olds) and 38% (for
5- to 6-year-olds) less time being read
to or reading.3,4 These children have a
lower likelihood of being able to read
compared with their peers from
households with low media use.4 What
is known is that unstructured playtime
is critical to learning problem-solving
skills and fostering creativity.39

HEALTH CONSEQUENCES

Media use has been associated with
obesity, sleep issues, aggressive be-
haviors, and attention issues in
preschool- and school-aged chil-
dren.1,40 Studies are lacking on the
health effects in children younger than
2 years. One area of concern, however,
is media’s effect on sleep. Television is
part of the bedtime routine for many
children. In 1 survey, 19% of parents of
children younger than 1 year reported
that their children have a television in
their bedrooms. Twenty-nine percent
of children 2 to 3 years of age have a
television in their bedroom, and 30% of
parents have reported that watching a
television program enabled their chil-
dren to fall asleep.3 Although parents
perceive a televised program to be a
calming sleep aid, some programs ac-
tually increase bedtime resistance, de-
lay the onset of sleep, cause anxiety
about falling asleep, and shorten sleep
duration.41 Specifically, in children
younger than 3 years, television view-
ing is associated with irregular sleep
schedules.42 Poor sleep habits have ad-
verse effects on mood, behavior, and
learning. Although the effects of media
on infants’ cognitive and emotional
development are still being explored,
there are ample reasons to be
concerned.

DEVELOPMENTAL CONSEQUENCES

Since 1999, 3 studies have evaluated
the effects of heavy television use on
language development in children 8 to
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16 months of age. In the short-term,
children younger than 2 years who
watch more television or videos have
expressive language delays,12,43,44 and
children younger than 1 year with
heavy television viewing who are
watching alone have a significantly
higher chance of having a language de-
lay.44 Although the long-term effects on
language skills remain unknown, the
evidence of short-term effects is
concerning.

Two studies have examined infant me-
dia use and subsequent attention
problems in school-aged children.45,46

One of these studies found that the ef-
fects of television watching on infants’
attention span varied with the content
of the programming.

Research findings to date might sug-
gest a correlation between television
viewing and developmental problems,
but they cannot show causality. Are in-
fants with poor language skills placed
in front of the television more? Are in-
fants with shorter attention spans
more attracted to screens? Does me-
dia exposure contribute to a delay in
social or communication skills and di-
minished attentional capacity? Be-
cause these questions remain unan-
swered, more research is needed.

CONCLUSIONS AND
RECOMMENDATIONS

This updated policy statement pro-
vides further evidence that media—
both foreground and background—
have potentially negative effects and
no known positive effects for children
younger than 2 years. Thus, the AAP re-
affirms its recommendation to dis-
courage media use in this age group.
This statement also discourages the
use of background television intended
for adults when a young child is in the
room. Although infant/toddler pro-
gramming might be entertaining, it
should not be marketed as or pre-
sumed by parents to be educational.

No longitudinal study has determined
the long-term effects of media use on
infants and children younger than 2
years. The AAP supports research to
understand the consequences of early
electronic media exposure.

Recommendations for
Pediatricians

1. The AAP discourages media use by
children younger than 2 years. Pedi-
atricians should discuss these rec-
ommendations with parents.

2. The concept of setting “media lim-
its” before 2 years of age should be
discussed at health maintenance/
well-child visits, because many par-
ents are not aware of the AAP rec-
ommendations. It is important to
set limits and create balance at an
early age. Only 15% of parents re-
port that their pediatrician dis-
cusses media use with them.3 Fam-
ilies should be encouraged to
provide supervised independent
play for infants and young chil-
dren during times at which a par-
ent cannot sit down and engage in
play with the child. Simply having
a young child play with nesting
cups on the kitchen floor while a
parent prepares dinner is useful
playtime.

3. Pediatricians should explain to
parents the importance of un-
structured, unplugged play in al-
lowing a child’s mind to grow,
problem-solve, think innovatively,
and develop reasoning skills. Un-
structured play occurs both inde-
pendently and cooperatively with a
parent or caregiver. The impor-
tance of parents sitting down to
play with their children cannot be
overstated.

4. Families should be strongly encour-
aged to sit down and read to their
child to foster their child’s cognitive
and language development.

Recommendations for Parents

1. The AAP discourages media use by
children younger than 2 years.

2. The AAP realizes that media expo-
sure is a reality for many families in
today’s society. If parents choose to
engage their young children with
electronic media, they should have
concrete strategies to manage it.
Ideally, parents should review the
content of what their child is watch-
ing and watch the program with
their child.

3. Parents are discouraged from plac-
ing a television set in their child’s
bedroom.

4. Parents need to realize that their
own media use can have a negative
effect on their children. Television
that is intended for adults and is on
with a young child in the room is
distracting for both the parent and
the child.

5. Unstructured playtime is more
valuable for the developing brain
than any electronic media expo-
sure. If a parent is not able to ac-
tively play with a child, that child
should have solo playtime with an
adult nearby. Even for infants as
young as 4 months of age, solo play
allows a child to think creatively,
problem-solve, and accomplish
tasks with minimal parent interac-
tion. The parent can also learn
something in the process of giving
the child an opportunity to enter-
tain himself or herself while re-
maining nearby.

Recommendations for Industry

1. Independent research should be
performed to assess the educa-
tional claims made in advertising
for infant media products.

2. The Federal Trade Commission
should improve its standards for sci-
entifically valid educational claims in
product advertising.
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Recommendations for Research

1. Researchers should conduct pro-
spective, longitudinal studies to de-
termine the long-term effects of
early media exposure on children’s
future physical, mental, and social
health.

2. The AAP supports the National Chil-
dren’s Study by the Eunice Kennedy
Shriver National Institute of Child
Health and Human Development to
examine the effects of environmen-
tal influences on children.

3. The mission of the AAP is to attain
optimal physical, mental, and social
health and well-being for all infants,
children, adolescents, and young

adults. To this end, the AAP sup-
ports continued research to ex-
amine the influence of media in
children’s lives and will offer
evidence-based guidance to its
members and the public.
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Policy Statement—Media Violence

abstract
Exposure to violence in media, including television, movies, music, and
video games, represents a significant risk to the health of children and
adolescents. Extensive research evidence indicates that media vio-
lence can contribute to aggressive behavior, desensitization to vio-
lence, nightmares, and fear of being harmed. Pediatricians should
assess their patients’ level of media exposure and intervene on media-
related health risks. Pediatricians and other child health care provid-
ers can advocate for a safer media environment for children by en-
couraging media literacy, more thoughtful and proactive use of media
by children and their parents, more responsible portrayal of violence
by media producers, and more useful and effective media ratings.
Office counseling has been shown to be effective. Pediatrics 2009;124:
1495–1503

INTRODUCTION

Although shootings in schools around the world periodically prompt poli-
ticians and the general public to focus their attention on the influence of
media violence, the medical community has been concerned with this
issue since the 1950s.1–3 The evidence is now clear and convincing: media
violence is 1 of the causal factors of real-life violence and aggression.
Therefore, pediatricians and parents need to take action.4

In 1972, the US Surgeon General issued a special report on the public
health effects of media violence that was based on a growing and
nearly unanimous body of evidence.5 Ten years later, the National Insti-
tute of Mental Health issued a comprehensive review of the research
on media violence and its effects, which outlined concerns about chil-
dren’s psychological health.6 At a Congressional public health summit
in July 2000, the American Academy of Pediatrics (AAP) was joined by
the American Medical Association, the American Academy of Child and
Adolescent Psychiatry, and the American Psychological Association in
issuing an unprecedented joint statement on the impact of entertain-
ment violence on children.7 Also in 2000, the Federal Bureau of Investi-
gation released a report on shootings in schools that stated thatmedia
violence is a risk factor.8 In 2003, a panel of media-violence experts
convened by the National Institute of Mental Health, at the request of
the US Surgeon General, published its comprehensive report on the
effects of media violence on youth, which revealedmedia violence to be
a significant causal factor in aggression and violence.9 Most recently,
in 2007, the Federal Communications Commission (FCC) released its
report on violent television programming and its effects on children
and agreed with the Surgeon General that there is “strong evidence”
that exposure to media violence can increase aggressive behavior in
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children.10 The weight of scientific evi-
dence has been convincing to pedia-
tricians, with more than 98% of pedi-
atricians in 1 study expressing the
personal belief that media violence af-
fects children’s aggression.11 Yet, the
entertainment industry, the American
public, politicians, and parents all have
been reluctant to accept these findings
and to take action.4 The debate should
be over.9,12

EXPOSURE

American children between 8 and 18
years of age spend an average of 6
hours and 21 minutes each day using
entertainment media (television, com-
mercial or self-recorded video, mov-
ies, video games, print, radio, re-
corded music, computers, and the
Internet).13 Children between 0 and 6
years of age spend an average of al-
most 2 hours each day using screen
media (television, movies, comput-
ers).14,15 Televisions are also com-
monly present in bedrooms, with 19%
of infants, 29% of 2- to 3-year-olds, 43%
of 4- to 6-year-olds, and 68% of children
8 years and older having a television in
their bedrooms.13,15,16 The effects of
having a television in a child’s bed-
room are only beginning to be studied,
but the early indications are alarming.
Children with a television in their bed-
room increase their television-viewing
time by approximately 1 hour per
day.13,17 Their risk of obesity increases
31%,17 and their risk of smoking dou-
bles.18 In addition, if children have a
television in their bedroom, parents
are less able to monitor what is seen;
parents are less able to have consis-
tent rules for children’s media use;
children participate in fewer alterna-
tive activities such as reading, hob-
bies, and games; and children perform
more poorly in school.19,20

A large proportion of children’s media
exposure includes acts of violence that
are witnessed or “virtually perpe-

trated” (in the form of video games) by
young people. By 18 years of age, the
average young personwill have viewed
an estimated 200 000 acts of violence
on television alone.21 The National Tele-
vision Violence study evaluated almost
10 000 hours of broadcast program-
ming from 1995 through 1997 and re-
vealed that 61% of the programming
portrayed interpersonal violence, much
of it in an entertaining or glamorized
manner.22 The highest proportion of vi-
olence was found in children’s shows.
Of all animated feature films produced
in the United States between 1937 and
1999, 100% portrayed violence, and the
amount of violencewith intent to injure
has increased through the years.23 In a
study of the top-rated PG-13 films of
1999–2000, 90% contained violence,
half of it of lethal magnitude.24 An esti-
mated 12% of 22 million 10- to 14-year-
olds saw 40 of the most violent movies
in 2003.25 More than 80% of the vio-
lence portrayed in contemporary mu-
sic videos is perpetrated by attractive
protagonists against a disproportion-
ate number of women and blacks.26

Similarly, teenagers’ music has be-
come more violent, especially rap mu-
sic.3,27,28 And, as teenagers increasingly
use the Internet, they are exposed to
violence there as well; a survey of
more than 1500 10- to 15-year-olds re-
vealed that 38% had been exposed to
violent scenes on the Internet.29 Video
games also are filled with violence. A
recent analysis of the Entertainment
Software Ratings Board (ESRB) ratings
of video games revealed that more
than half of all games are rated as con-
taining violence, including more than
90% of games rated as appropriate for
children 10 years or older (E10� and T
ratings).30

Prolonged exposure to such media
portrayals results in increased accep-
tance of violence as an appropriate
means of solving problems and achiev-
ing one’s goals.2,3,9 American media, in

particular, tend to portray heroes us-
ing violence as a justified means of re-
solving conflict and prevailing over
others.24,31 Television, movies, and mu-
sic videos normalize carrying and us-
ing weapons and glamorize them as a
source of personal power.22,32 Children
in grades 4 through 8 preferentially
choose video games that award points
for violence against others, and 7 of 10
children in grades 4 through 12 report
playing M-rated (mature) games, with
78% of boys reporting owning M-rated
games.33,34 Of 33 popular games, 21%
feature violence against women.35 Be-
cause children have high levels of ex-
posure, media have greater access
and time to shape young people’s atti-
tudes and actions than do parents or
teachers, replacing them as educa-
tors, role models, and the primary
sources of information about the
world and how one behaves in it.36

After the tragic shootings at Colum-
bine High School in 1999, the Federal
Trade Commission (FTC) investigated
whether the motion picture, music,
and video-game industries specifically
advertised andmarketed violent mate-
rial to children and adolescents. Work-
ing with industry-provided documents,
the FTC determined that, despite the
fact that their own rating systems
found the material appropriate only
for adults, these industries practiced
“pervasive and aggressive marketing
of violent movies, music, and elec-
tronic games to children,” such as pro-
moting R-rated movies to Campfire
girls.37

Studies have revealed that children
and adolescents can and do easily ac-
cess violent media that are deemed in-
appropriate for them by the various
rating systems and parents.13,38,39 In a
study of PG-, PG-13-, and R-rated films,
the rating did not even predict the fre-
quency of violence in the various
films.39 Many parents find the enter-
tainment industry’s media-rating sys-
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tems difficult to use.40 The movie rat-
ings are used by approximately three
quarters of parents, but only about
half of parents say they have ever used
the video-game ratings, the television
ratings, or the music advisories to
guide their choices.41 Many parents
find the ratings unreliably low, with an
objective parental evaluation reveal-
ing asmany as 50% of television shows
rated TV-14 to be inappropriate for
their teenagers.42 At the same time,
most parents do not even know that
their television is equipped with a
V-chip (“V” for “viewer” control), and
only 20% of parents actually use it.40

Video games with higher ratings may
actually attract more young children
(the “forbidden-fruit” hypothesis).43

The various media ratings are deter-
mined by industry-sponsored ratings
boards or the artists and producers
themselves. They are age based, which
assumes that all parents agree with
the raters about what is appropriate
content for children of specific ages.
Furthermore, different rating systems
for each medium (television, movies,
music, and video games) make the rat-
ings confusing, because they have little
similarity or relationship to one an-
other. The AAP offers an informational
brochure that pediatricians can offer
to parents and children to help them
use the various rating systems to
guide better media choices.44

IMPACT

Research has associated exposure to
media violence with a variety of physi-
cal and mental health problems for
children and adolescents, including
aggressive and violent behavior, bully-
ing, desensitization to violence, fear,
depression, nightmares, and sleep dis-
turbances. Consistent and significant
associations between media exposure
and increases in aggression and vio-
lence have been found in American and
cross-cultural studies; in field experi-
ments, laboratory experiments, cross-

sectional studies, and longitudinal
studies; and with children, adoles-
cents, and young adults.9,45–47 The new
Center on Media and Child Health at
Harvard lists more than 2000 research
reports.48 The strength of the associa-
tion between media violence and
aggressive behavior found in meta-
analyses9,49 is greater than the associa-
tion between calcium intake and bone
mass, lead ingestion and lower IQ, and
condom nonuse and sexually acquired
HIV infection, and is nearly as strong as
the association between cigarette smok-
ing and lung cancer50—associations
that clinicians accept and on which
preventive medicine is based without
question.

Children are influenced by media—
they learn by observing, imitating, and
adopting behaviors.51 Several different
psychological and physiologic pro-
cesses underlie media-violence effects
on aggressive attitudes, beliefs, behav-
iors, and emotions, and these pro-
cesses are well understood.2,3,9 Fur-
thermore, because children younger
than 8 years cannot discriminate be-
tween fantasy and reality, they may be
especially vulnerable to some of these
learning processes and may, thereby,
be more influenced by media vio-
lence.52,53 However, even older adoles-
cents and young adults are adversely
affected by consumption of media vio-
lence, demonstrating that the ability to
discriminate between fantasy and re-
ality does not inoculate one from the
effects of media violence.54,55

Some research has indicated that the
context in which media violence is por-
trayed and consumed can make the
difference between learning about vio-
lence and learning to be violent.3 Plays
such as Macbeth and films such as
Saving Private Ryan treat violence as
what it is—a human behavior that
causes suffering, loss, and sadness to
victims and perpetrators. In this con-
text, with helpful adult guidance on the

real costs and consequences of vio-
lence, appropriately mature adoles-
cent viewers can learn the danger and
harm of violence by vicariously experi-
encing its outcomes. Unfortunately,
most entertainment violence is used
for immediate visceral thrills without
portraying any human cost and is con-
sumed by adolescents or children
without adult guidance or discussion.
Furthermore, even if realistic portray-
als of harmful consequences of vio-
lence reduce the typical immediate
short-term aggression-enhancement
effect, there still exists the potential
long-term harm of emotional desensi-
tization to violent images.9,47,54 Other
studies have shown that the more re-
alistically violence is portrayed, the
greater the likelihood that it will be tol-
erated and learned.3,56 Titillating vio-
lence in sexual contexts and comic vi-
olence are particularly dangerous,
because they associate positive feel-
ings with hurting others.57,58 One study
of nearly 32 000 teenagers in 8 differ-
ent countries, for example, revealed
that heavy television-viewing was as-
sociated with bullying.59

In addition to modeling violent behav-
ior, entertainment media inflate the
prevalence of violence in the world,
cultivating in viewers the “mean-
world” syndrome, a perception of the
world as a dangerous place.60–62 Fear
of being the victim of violence is a
strong motivation for some young peo-
ple to carry a weapon, to be more ag-
gressive, and to “get them before they
get me.”61 For some children, exposure
to media violence can lead to anxiety,
depression, posttraumatic stress dis-
order,56,63 sleep disturbances and
nightmares,56,64 and/or social isola-
tion.65 Some have defended media vio-
lence as an outlet for vicariously re-
leasing hostility in the safety of virtual
reality. However, research that has
tested this “catharsis hypothesis” re-
vealed that after experiencing media
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violence, children and young adults be-
have more aggressively, not less.66–68

Numerous studies have shown that an
insidious and potent effect of media vi-
olence is to desensitize all of us to real-
life violence.69–72

Interactive media, such as video games
and the Internet, are relatively new me-
dia forms with even greater potential
for positive and negative effects on chil-
dren’s physical and mental health. Ex-
posure online to violent scenes has
been associated with increased aggres-
sive behavior.29 Studies of these rapidly
growing and ever-more-sophisticated
types of media have indicated that the
effects of child-initiated virtual violence
may be even more profound than those
of passive media such as television. In
many games, the child or teenager is
“embedded” in the gameanduses a “joy-
stick” (handheld controller) that en-
hances both the experience and the ag-
gressive feelings. Three recent studies
directly compared the effects of inter-
active (video games) and passive (tele-
vision and movies) media violence on
aggression and violence; in all 3 cases,
the new interactive-media-violence ef-
fect was larger.54 Correlational and ex-
perimental studies have revealed that
violent video games lead to increases
in aggressive behavior and aggressive
thinking and decreases in prosocial be-
havior.62,73–76 Recent longitudinal studies
designed to isolate long-term violent
video-game effects on American and
Japanese school-aged children and ado-
lescents have revealed that in as little
as 3 months, high exposure to violent
video games increased physical aggres-
sion.54,77 Other recent longitudinal stud-
ies in Germany and Finland have re-
vealed similar effects across 2 years.78,79

On the other hand, there is also good
evidence that prosocial video games
can increase prosocial attitudes and
behavior.80

Children learn best by observing a be-
havior and then trying it. The conse-

quences of their behavioral attempts
influence whether they repeat the be-
havior. All violent media can teach spe-
cific violent behaviors, the circum-
stances when such behaviors seem
appropriate and useful, and attitudes
and beliefs about such behavior. In this
way, behavioral scripts are learned
and stored in memory.47 Video games
provide an ideal environment in which
to learn violence and use many of the
strategies that are most effective for
learning.81 They place the player in the
role of the aggressor and reward him
or her for successful violent behavior.
Rather than merely observing only
part of a violent interaction (such as
occurs in television violence), video
games allow the player to rehearse an
entire behavioral script, from provoca-
tion, to choosing to respond violently,
to resolution of the conflict.54,62,82 Chil-
dren and adolescents want to play
them repeatedly and for long periods
of time to improve their scores and ad-
vance to higher levels. Repetition in-
creases their effect. In addition, some
youth demonstrate pathologic pat-
terns of video-game play, similar to ad-
dictions, in which game play disrupts
healthy functioning.81,83 Advances in
the measurement of brain function
have been applied to the study of me-
dia violence. Several studies have
linked media-violence exposure to de-
creases in prefrontal cortex activity
associated with executive control over
impulsive behavior.84

AAP ACTION

Interpersonal violence, for victims and
perpetrators, is now a more prevalent
health risk than infectious disease,
cancer, or congenital disorders for
children, adolescents, and young
adults. Homicide, suicide, and trauma
are leading causes of mortality in the
pediatric population. In 2004, unin-
tentional injuries claimed 17 741 lives,
homicides claimed 5195 lives, and sui-

cide claimed 4506 lives among 5- to 24-
year-olds.85 Of all deaths by homicide
or suicide, fully half were gun related,
making gun violence a leading killer of
children and adolescents.86 For young
black males, homicide is the leading
cause of death, accounting for nearly
45% of all deaths. The homicide rate
for black males is 2.7 to 15.8 times
higher than for other racial/ethnic
groups at the same age.87 Although
violent crime rates have decreased by
more than 50% between 1994 and 2004
for young people 12 to 24 years of age,
they remain higher at this age than at
any other age.87 Furthermore, the pro-
portion of youth admitting to having
committed various violent acts within
the previous 12 months has remained
steady or even increased somewhat in
recent years.88 In the 2007 National
Youth Risk Behavior Survey, 18% of
students in the 9th through 12th
grades reported carrying a weapon to
school in the month preceding the sur-
vey, and more than one third had been
in a physical fight in the year before
the survey.85 An estimated 30% of 6th-
through 10th-graders report either
bullying other students or being tar-
gets of bullies.89 A recent large study of
New York City students found that
nearly 10% of girls and more than 5%
of boys reported a lifetime history of
being sexually assaulted, and 10% of
both boys and girls reported experi-
encing dating violence in the previous
year.90 Although exposure to media
violence is not the sole factor con-
tributing to aggression, antisocial
attitudes, and violence among chil-
dren and adolescents, it is an impor-
tant health risk factor on which we,
as pediatricians and members of a
compassionate society, can inter-
vene. Some research has suggested
that interventions of the types dis-
cussed below can reduce media-
violence consumption and its effects
on children and adolescents.2,3,54,91,92
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RECOMMENDATIONS

1. Pediatricians must become cogni-
zant of the pervasive influence that
the wide and expanding variety of
entertainment media have on the
physical and mental health of chil-
dren and adolescents.4,93 Resi-
dency training conferences, grand
rounds, and continuing medical ed-
ucation courses are all important
venues that should be used for
teaching pediatricians about the
effects of media on children and
adolescents.

2. Pediatricians should ask at least 2
media-related questions at each
well-child visit: (1) Howmuch enter-
tainment media per day is the child
or teenager watching? (2) Is there a
television set or Internet connec-
tion in the child’s or teenager’s bed-
room?4,93 For all children, healthy
alternatives such as sports, inter-
active play, and reading should
be suggested.94 When heavy media
use by a child is identified, pediatri-
cians should evaluate the child for
aggressive behaviors, fears, or
sleep disturbances and intervene
appropriately.95,96

3. Pediatricians should encourage
parents to adhere to the AAP media
recommendations11,95:

● Remove televisions, Internet con-
nections, and video games from
children’s bedrooms.

● Make thoughtful media choices
and coview them with children.
Coviewing should include dis-
cussing the inappropriateness of
the violent solutions offered in
the specific television show,
movie, or video game and helping
the child to generate nonviolent
alternatives. Parents tend to limit
sexual content more than violent
content,38 yet research has indi-
cated that the latter is potentially
more unhealthy.2,3

● Limit screen time (including tele-
vision, videos, computer and
video games) to 1 to 2 hours per
day, using the V-chip, and avoid-
ing violent video games (defined
as games that include intentional
harm to other game characters,
including cartoonish or unrealis-
tic violence as well as realistic or
gory violence). Counseling about
limiting screen time has been
shown to be effective in office
settings.97 For example, just a
minute or two of office counsel-
ing about media violence and
guns could lead to less violence
exposure for more than 800 000
children per year.97 Parents also
need to be reminded that they are
important role models in terms
of their own media use.

● Avoid screen media for infants or
toddlers younger than 2 years.98

There have been no studies to in-
dicate that screen time contrib-
utes positively to infant develop-
ment,99,100 and there are now 7
studies that have documented
possible language delays among
children younger than 2 years
who are exposed to television or
videos.100–108

4. Pediatricians and other child
health professionals should en-
sure that only nonviolent media
choices be provided to patients in
outpatient waiting rooms and in-
patient settings.

5. On a local level, pediatricians should
encourage parents, schools, and
communities to educate children to
be media literate as a means of
protecting them against deleterious
healtheffectsofmediaexposure.93,109,110

Research has demonstrated thatme-
dia education and thoughtful media
use can reduce violent behavior in
children.9,92,111

6. On state and national levels, pediatri-
cians should work with the AAP and

their AAP chapters and districts to
collaboratewith other health care or-
ganizations, educators, government,
and research-funding sources to
keep media violence on the public
health agenda. Media violence is of-
ten characterized in the public do-
main as a values issue rather than
what it truly is: a public health issue
andanenvironmental issue. A recent
revealed found that two thirds of
parents actually favor increased
governmental oversight of the
media when children and teenag-
ers are concerned.40

7. Pediatricians should advocate for
more child-positive media. Pediatri-
cians should support and collabo-
rate with media producers, apply-
ing our expertise in child health and
development toward creating child-
friendly and truthful media. The AAP
makes the following recommenda-
tions to the entertainment industry:

● Avoid the glamorization of weapon-
carrying and the normalization of
violence as an acceptable means
of resolving conflict.

● Eliminate the use of violence in a
comic or sexual context or in any
other situation in which the vio-
lence is amusing, titillating, or
trivialized.

● Eliminate gratuitous portrayals
of interpersonal violence and
hateful, racist, misogynistic, or
homophobic language or situa-
tions unless explicitly portraying
how destructive such words and
actions can be. Even so, violence
does not belong in media devel-
oped for very young children.

● If violence is used, it should be
used thoughtfully as serious
drama, always showing the pain
and loss suffered by victims and
perpetrators.

● Music lyrics should bemade easily
available to parents so they can be
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read before deciding whether to
purchase the recording.

● Video games should not use hu-
man or other living targets or
award points for killing, because
this teaches children to associate
pleasure and success with their
ability to cause pain and suffer-
ing to others.

● Play of violent video games
should be restricted to age-
limited areas of gaming arcades;
the distribution of videos and
video games and the exhibition of
movies should be limited to ap-
propriate age groups.

8. Pediatricians should advocate for a
simplified, universal, content-based
media-rating system to help par-
ents guide their children to make

healthy media choices. Content
should be rated on the basis of re-
search about what types of media
depictions are likely to be harmful
to children, rather than simply on
what adults find offensive. Just as it
is important that parents know the
ingredients in food they may feed
to their children, they should be
fully informed about the content
of the media their children may
use.4,30,112,113
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Medical Concerns in the Female Athlete

ABSTRACT. Female children and adolescents who par-
ticipate regularly in sports may develop certain medical
conditions, including disordered eating, menstrual dys-
function, and decreased bone mineral density. The pedi-
atrician can play an important role in monitoring the
health of young female athletes. This revised policy
statement provides updated and expanded information
for pediatricians on these health concerns as well as
recommendations for evaluation, treatment, and ongoing
assessments of female athletes.

ABBREVIATIONS. BMD, bone mineral density; LH, luteinizing
hormone.

Exercise is good for female children and adoles-
cents. Special medical concerns should be con-
sidered, however, when caring for young fe-

male athletes. Athletes can develop abnormal eating
patterns (termed disordered eating), which can be
associated with menstrual dysfunction (amenorrhea
or oligomenorrhea) and subsequent decreased bone
mineral density (BMD), or osteoporosis. These 3 con-
ditions—disordered eating, amenorrhea, and osteo-
porosis—often occur together and have been termed
the female athlete triad.1 Although these conditions
may also be seen in the nonathlete, this statement
will concentrate on the physically active and athletic
female.

DISORDERED EATING
Some physically active females, particularly ado-

lescents, may develop an energy deficit when the
energy (calories) they expend exceeds their energy
(calorie) intake.2 This deficit may be unintentional,
resulting from inadequate replenishment of the ca-
loric (energy) demands of training, or may be inten-
tional—a conscious attempt to lose weight or body
fat in the interest of improved appearance or athletic
performance. These athletes often restrict food intake
but may develop other disordered eating behaviors,
such as binge eating and/or purging by vomiting or
use of laxatives, diuretics, and diet pills. Compulsive
exercise, defined as excessive exercise in addition to
a normal training regimen, is another form of “purg-
ing,” or energy expenditure often overlooked in ath-
letes. The spectrum of disordered eating behaviors
ranges from mild—slight restriction of food intake or
occasional binge eating and purging—to severe—
significant restriction of food intake, as in anorexia

nervosa, or regular binge eating and purging, as in
bulimia nervosa.3 Disordered eating may result in
adverse health consequences, with the risk of mor-
bidity and mortality increasing as the severity of the
behavior increases.

Disordered eating behavior has been reported in
young female athletes and dancers.4–6 One study of
young elite swimmers revealed that 60.5% of aver-
age-weight girls and 17.9% of underweight girls
were trying to lose weight. Most of the girls were
trying to lose weight by decreasing their food in-
take7; however, 12.7% were vomiting, 2.5% were us-
ing laxatives, and 1.5% were using diuretics.7 Disor-
dered eating can be seen in athletes participating in
all sports. Sports that may place athletes at higher
risk for the development of these behaviors include
those in which leanness is emphasized (eg, gymnas-
tics, ballet dancing, diving, and figure skating) or
perceived to optimize performance (eg, long-dis-
tance running and cross-country skiing) and those
that use weight classification (eg, martial arts and
rowing).3 A variety of factors may contribute to the
development of disordered eating patterns in the
young athlete, including pressure to optimize perfor-
mance or meet inappropriate weight or body fat
goals, social factors (eg, idealization of thinness in
Western cultures), psychological factors (eg, poor
coping skills, unhealthy family dynamics, and low
self-esteem), and personality traits (eg, perfection-
ism, compulsiveness, and high achievement expecta-
tions).3

Disordered eating behaviors may impair athletic
performance and increase risk of injury. Decreased
energy (caloric) intake and fluid and electrolyte im-
balance can result in decreased endurance, strength,
reaction time, speed, and ability to concentrate. Be-
cause the body initially adapts to these changes, a
decrease in performance may not be seen for some
time, and athletes may falsely believe disordered
eating practices are harmless. To the contrary, food
restriction and purging can result not only in men-
strual dysfunction and potentially irreversible bone
loss but also in psychological and other medical com-
plications, including depression, fluid and electro-
lyte imbalance, and changes in the cardiovascular,
endocrine, gastrointestinal, and thermoregulatory
systems.8,9 Some of these complications are poten-
tially fatal.

MENSTRUAL DYSFUNCTION
Menstrual dysfunction in athletes may include pri-

mary amenorrhea, secondary amenorrhea, oligo-
menorrhea, and luteal phase deficiency.10–12

An adolescent is considered to have delayed pu-

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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berty when breast development has not begun by
13.3 years of age.13 Because sports involvement or
poor nutrition may be associated with a delay in
development, evaluation might be postponed until
14 years of age, as determined by clinical judgment.
Primary amenorrhea is defined as the absence of
menses by age 16 years. If menses have not occurred
within 4.5 years after the onset of breast develop-
ment, evaluation should be considered. Secondary
amenorrhea is typically defined as the absence of at
least 3 to 6 consecutive menstrual cycles in a female
who has begun menstruating. Oligomenorrhea refers
to menstrual periods that occur at intervals longer
than every 35 days.11,12,14 Although adolescents may
have irregular periods or amenorrhea for 3 to 6
months in the first several years after menarche, the
cessation of menses for longer than 3 months after
regular cycles have begun or persistent oligomenor-
rhea is considered abnormal.15

Menstrual dysfunction is more common in athletes
than in the general population. Athletes and dancers
who begin training before menarche occurs may ex-
perience a later menarche and have an increased
incidence of menstrual dysfunction when compared
with girls who begin training after menarche oc-
curs.16–19 The prevalence of secondary amenorrhea
in adult athletes ranges from 3.4% to 66% (depending
on the sport studied and the criteria used to define
amenorrhea),10–12 compared with 2% to 5% of
women in the general population.12 The prevalence
of secondary amenorrhea in the young athlete is
unknown.

Luteinizing hormone (LH) pulsatility and, there-
fore, normal menstrual function are dependent on
energy availability (dietary energy intake minus en-
ergy expenditure from exercise).20 Low energy avail-
ability causes a hypometabolic state characterized by
a variety of substrate and hormonal alterations, in-
cluding hypoglycemia, hypoinsulinemia, hypothy-
roidemia, hypercortisolemia, and the suppression of
the 24-hour mean and amplitude of the diurnal
rhythm of leptin.2,20–23 Amenorrheic and regularly
menstruating athletes display reduced LH pulse fre-
quencies24 and similarly low 24-hour mean leptin
levels.25 However, amenorrheic athletes are distinc-
tive in having a more extreme suppression and dis-
organization of LH pulsatility24 and a complete sup-
pression of the amplitude of the diurnal rhythm of
leptin.25 It is not known whether a particular thresh-
old of energy availability is required to maintain
normal reproductive function or whether the macro-
nutrient composition of the diet is important.

Menstrual dysfunction may lead to decreased
BMD. Other long-term consequences of a chronically
estrogen-depleted state in young women are un-
known at this time.

DECREASED BONE MINERAL DENSITY
Hypoestrogenism associated with amenorrhea

may predispose to osteoporosis.26,27 Osteoporosis is
defined as premature bone loss and/or inadequate
bone formation resulting in low bone mass and mi-
croarchitectural deterioration.1 Adequate levels of
estrogen slow bone resorption and improve or main-

tain bone mass.28,29 The prevalence of osteoporosis in
adult and adolescent women is unknown.1 Studies of
adult female athletes have shown that premature
osteoporosis may occur as a result of amenorrhea
and oligomenorrhea and may be partially irrevers-
ible despite resumption of menses, estrogen replace-
ment, or calcium supplementation.27,30,31 Amenor-
rheic adolescents, both athletes and nonathletes,
have been found to have lower BMD than eumenor-
rheic adolescents.28,32–34 This may be attributable to
decreased bone accretion as well as increased bone
loss.35 An overall increase in BMD is demonstrated
throughout adolescence. However, the amenorrheic
teenager remains osteopenic in comparison with reg-
ularly menstruating teenagers.28,32–35

High-intensity exercise in some sports for many
years may actually increase BMD in specific skeletal
sites despite amenorrhea. Elite adolescent ice skaters
and gymnasts have been found to have increased
BMD in the lower skeleton, compared with controls,
despite menstrual dysfunction.29,36,37

Girls who begin menarche at a later age and have
a lower weight during adolescence have been found
to have the lowest BMD when compared with their
peers.34,35 An increased incidence of stress fracture in
dancers has been associated with older age at men-
arche.38 Weight gain and the resumption of menses
result in increased BMD.33,35 Estrogen replacement
therapy may decrease bone loss and potentially in-
crease BMD in the adolescent with secondary amen-
orrhea.28,35,39

CLINICAL EVALUATION
The physical examination that precedes participa-

tion in sports is an ideal opportunity to screen for
problems of disordered eating, menstrual dysfunc-
tion, and decreased BMD.40 Signs of disordered eat-
ing may be recognized by parents, coaches, athletic
trainers, teammates, or school nurses and brought to
the physician’s attention. If an athlete shows signs of
disordered eating behavior, further evaluation by the
physician, a nutritionist, and a mental health profes-
sional may be necessary.3

The diagnosis of primary amenorrhea or second-
ary amenorrhea in an athlete first requires a full
evaluation to rule out pregnancy and underlying
pathologic conditions. Pathologic conditions that
may cause menstrual dysfunction include pituitary
tumors (especially prolactinomas), thyroid dysfunc-
tion, polycystic ovary disease, premature ovarian
failure, and other chronic illnesses.10

Evaluation of amenorrhea includes a complete
physical examination and pelvic examination when
indicated. A pregnancy test is usually indicated. Lab-
oratory studies may include measurement of thy-
roid-stimulating hormone, prolactin, and follicle-
stimulating hormone (FSH). If the athlete shows
signs of androgen excess (eg, hirsutism, acne) or if
the pelvic examination reveals polycystic ovaries, a
determination of levels of LH, testosterone, dehydro-
epiandrosterone sulfate (DHEA-S), and 17-hydroxy-
progesterone may need to be done. A progesterone
challenge may help determine if the patient is hy-
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poestrogenemic.10,15 The possible use of anabolic ste-
roids should also be considered.

In the athlete who has been amenorrheic, a study
to evaluate BMD may be helpful.29

TREATMENT
The female athlete who has restrictive eating pat-

terns because she is unaware of her energy needs
may require only nutritional counseling. The female
athlete who purposefully engages in disordered eat-
ing behaviors is often best treated using a multidis-
ciplinary team approach: with a physician who mon-
itors her medical status and ability to participate
safely in sports, a nutritionist who provides appro-
priate nutritional guidance, and a mental health pro-
fessional who addresses any psychological issues.3

Increased dietary energy intake or decreased en-
ergy expenditure (exercise) usually results in the de-
velopment or resumption of menses and ovulation in
adolescent girls and women with exercise-associated
amenorrhea.29,31 Daily requirements for calories, car-
bohydrates, and protein are greater in athletes than
in more sedentary women and girls,41 and diet
should be changed accordingly. The recommended
daily dietary allowance of calcium for adolescents is
1200 mg. Amenorrheic athletes should be encour-
aged to increase their calcium intake to at least 1500
mg daily. If intake of dietary sources of calcium is
inadequate, calcium supplements may be recom-
mended. If estrogen levels are deficient, the efficacy
of calcium supplementation in improving bone mass
may be impaired.10,29,42

In adolescents and young women with hypotha-
lamic amenorrhea, estrogen-progesterone supple-
mentation may help maintain bone density, protect
the endometrium, and promote regular menses at
predictable times.10,28,35 The criteria for initiating es-
trogen replacement therapy and the optimal dosing
schedule have not been determined. The minimum
daily estrogen dose that has been shown to prevent
bone loss in postmenopausal women is 0.625 mg of
conjugated estrogens43; this dose, however, has not
been shown to increase BMD in young women with
hypothalamic amenorrhea.28 Supplementation with
a low-dose oral contraceptive (,50 mg of estrogen
per day) is a readily available source of estrogen and
may be associated with an increase in total body
BMD.39

RECOMMENDATIONS
1. Exercise and sports participation should be pro-

moted in girls and adolescents for health benefits
and enjoyment.

2. Dietary practices; exercise intensity, duration, and
frequency; and menstrual history need to be re-
viewed during evaluations that precede participa-
tion in sports or other medical encounters in
which related problems may present.

3. Amenorrhea should not be considered a normal
response to exercise. Exercise-associated amenor-
rhea or amenorrhea attributable to decreased en-
ergy availability should be considered a diagnosis
of exclusion. A complete medical evaluation is

required for any adolescent with primary or sec-
ondary amenorrhea or persistent oligomenorrhea.

4. Disordered eating should be considered in ado-
lescents with amenorrhea. Treatment often re-
quires a team of health care professionals, includ-
ing a physician, nutritionist, and mental health
professional, all experienced in the treatment of
eating disorders, in addition to cooperation by
coaches, parents, and teammates.

5. Education and counseling should be provided to
athletes, parents, and coaches regarding disor-
dered eating, menstrual dysfunction, decreased
bone mineralization, and adequate energy (calo-
rie) and nutrient intake to meet energy expendi-
ture and maintain normal growth and develop-
ment.

6. When athletes and coaches want to know what
weight and amount of body fat are best for a given
athlete, it is preferable to establish a range of
values rather than specific values. It is difficult
and potentially dangerous to define an ideal level
of weight and/or body fat for each sport or indi-
vidual participant. Weight is not an accurate esti-
mate of fitness or fatness, and when weight is lost,
muscle and fat are lost.

7. An adolescent with menstrual dysfunction attrib-
uted to exercise should be encouraged to increase
her energy (caloric) intake and modify excessive
exercise activity. If an athlete’s weight is low, she
may be required to gain weight before resuming
athletic activity.

8. Estrogen-progesterone supplementation may be
considered in the mature amenorrheic athlete.

9. Measurement of BMD may be considered as a tool
when making treatment decisions for the amenor-
rheic athlete.
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CLINICAL REPORT

Medical Conditions Affecting Sports
Participation
Stephen G. Rice, MD, PhD, MPH, and the Council on Sports Medicine and Fitness

ABSTRACT
Children and adolescents with medical conditions present special issues with
respect to participation in athletic activities. The pediatrician can play an important
role in determining whether a child with a health condition should participate in
certain sports by assessing the child’s health status, suggesting appropriate equip-
ment or modifications of sports to decrease the risk of injury, and educating the
athlete, parent(s) or guardian, and coach regarding the risks of injury as they relate
to the child’s condition. This report updates a previous policy statement and
provides information for pediatricians on sports participation for children and
adolescents with medical conditions.

In 2001, the American Academy of Pediatrics published an analysis of medical
conditions affecting sports participation.1 This updated report replaces the 2001

policy statement and provides additions and changes to increase the accuracy and
completeness of the information.

Health care professionals must determine whether a child with a health con-
dition should participate in a particular sport. One way of determining this is by
estimating the relative risk of an acute injury to the athlete by categorizing sports
as contact, limited-contact, or noncontact sports (Table 1). This categorization may
subdivide contact sports into collision and contact sports; although there may be
no clear dividing line between the 2, collision implies greater injury risk. In
collision sports (eg, boxing, ice hockey, football, lacrosse, and rodeo), athletes purposely hit or collide with each other
or with inanimate objects (including the ground) with great force. In contact sports (eg, basketball and soccer),
athletes routinely make contact with each other or with inanimate objects but usually with less force than in collision
sports. In limited-contact sports (eg, softball and squash), contact with other athletes or with inanimate objects is
infrequent or inadvertent. However, some limited-contact sports (eg, skateboarding) can be as dangerous as collision
or contact sports. Even in noncontact sports (eg, power lifting), in which contact is rare and unexpected, serious
injuries can occur.

Overuse injuries are related not to contact or collision but to repetitive microtrauma; furthermore, overuse injuries
generally are not acute. For these reasons, the categorization of sports in Table 1 insufficiently reflects the relative
risks of injury. However, the categorization indicates the comparative likelihood that participation in different sports
will result in acute traumatic injuries from blows to the body.

For most chronic health conditions, current evidence supports and encourages the participation of children and
adolescents in most athletic activities. However, the medical conditions listed in Table 2 have been assessed to
determine whether participation would create an increased risk of injury or affect the child’s medical condition
adversely. These guidelines can be valuable when a physician examines an athlete who has one of the listed
problems. Decisions about sports participation are often complex, and the usefulness of Table 2 is limited by the
frequency with which it recommends individual assessment when a “qualified yes” or a “qualified no” appears.

The physician’s clinical judgment is essential in the application of these recommendations to a specific patient. This
judgment is enhanced by consideration of the available published information on the risks of participation, the risk
of acquiring a disease as a result of participation in the sport, and the severity of that disease. Other variables to
consider include (1) the advice of knowledgeable experts, (2) the current health status of the athlete, (3) the sport
in which the athlete participates, (4) the position played, (5) the level of competition, (6) the maturity of the
competitor, (7) the relative size of the athlete (for collision/contact sports), (8) the availability of effective protective
equipment that is acceptable to the athlete and/or sport governing body, (9) the availability and efficacy of treatment,
(10) whether treatment (eg, rehabilitation of an injury) has been completed, (11) whether the sport can be modified
to allow safer participation, and (12) the ability of the athlete’s parent(s) or guardian and coach to understand and

www.pediatrics.org/cgi/doi/10.1542/
peds.2008-0080

doi:10.1542/peds.2008-0080

All clinical reports from the American
Academy of Pediatrics automatically expire
5 years after publication unless reaffirmed,
revised, or retired at or before that time.

The guidance in this report does not
indicate an exclusive course of treatment
or serve as a standard of medical care.
Variations, taking into account individual
circumstances, may be appropriate.

KeyWords
youth, athletes, risk of injury, contact and
collision sports, prevention management,
strenuousness, safety

PEDIATRICS (ISSN Numbers: Print, 0031-4005;
Online, 1098-4275). Copyright © 2008 by the
American Academy of Pediatrics

PEDIATRICS Volume 121, Number 4, April 2008 841

Guidance for the Clinician in Rendering
Pediatric Care

 at Amer Acad of Pediatrics on December 4, 2008 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


to accept the risks involved in participation. Potential
dangers of associated training activities that lead to re-
petitive and/or excessive overload also should be con-
sidered.

Unfortunately, adequate data on the risks of a partic-
ular sport for athletes with medical problems often are
limited or lacking, and an estimate of risk becomes a
necessary part of the decision-making process. If primary
care physicians are uncertain or uncomfortable with the
evaluation and/or the decision-making process, they
should seek the counsel of a sports medicine specialist or
a specialist in the specific area of medical concern. If the
physician thinks that restriction from a sport is necessary
for a particular patient, then he or she should counsel
the athlete and family about safe alternative activities.

Physicians making decisions about sports participa-
tion for athletes with cardiovascular disease (Table 2) are
strongly encouraged to consider consulting a cardiologist

and to review carefully recommendations from the 36th
Bethesda Conference.12 The complexities and nuances of
cardiovascular disease make it difficult to provide impor-
tant detailed information in a single table.

An athlete’s underlying cardiac pathologic condition
and the stress that a sport places on that condition are
the 2 primary factors determining the risk of participat-
ing in that sport. A strenuous sport can place dynamic
(volume) and static (pressure) demands on the cardio-
vascular system. These demands vary not only with
activities of the sport but also with factors such as the
associated training activities and the environment, as
well as the level of emotional arousal and fitness of the
competitors. Figure 1 lists sports according to their dy-
namic and static demands, as classified by cardiopulmo-
nary experts of the 36th Bethesda Conference.12

New recommendations on sports participation for
athletes with hypertension (Table 2) are available.10,12

The latest blood pressure tables provide the 50th, 90th,
95th, and 99th percentiles based on age, gender, and
height.10 The blood pressure reading must be at least 5
mm Hg above the 99th percentile before any exclusion
from sports is indicated.10 Periodic monitoring of resting
(preexercise) blood pressure levels is preferred for read-
ings above the 90th percentile. A more-complete evalu-
ation is performed for sustained blood pressure readings
above the 95th percentile.10,12

In earlier legal decisions, athletes have been permit-
ted to participate in sports despite known medical risks
and against medical advice, usually in cases involving
missing or nonfunctioning paired organs. In recent
years, however, courts have been reluctant to permit
athletes to participate in competitive athletics contrary to
the team physician’s medical recommendation. When
an athlete’s family seeks to disregard such medical ad-
vice against participation, the physician should ask all
parents or guardians to sign a written informed consent
statement indicating that they have been advised of the
potential dangers of participation and that they under-
stand these dangers. The physician should document,
with the athlete’s signature, that the child or adolescent
athlete also understands the risks of participation. To
ensure that parents or guardians truly understand the
risks and dangers of participation against medical advice,
it is recommended that these adults write the statement
in their own words and handwriting.59–62

Additional information on the effects of medical prob-
lems on the risk of injury during sports participation is
available in Care of the Young Athlete by the American
Academy of Orthopaedic Surgeons and the American
Academy of Pediatrics63 and Preparticipation Physical Eval-
uation, Third Edition, by the American Academy of Fam-
ily Physicians, American Academy of Pediatrics, Ameri-
can College of Sports Medicine, American Medical
Society for Sports Medicine, American Orthopaedic So-
ciety for Sports Medicine, and American Osteopathic
Academy of Sports Medicine.7 In addition, other Amer-
ican Academy of Pediatrics policy statements include
relevant material.64–67

TABLE 1 Classification of Sports According to Contact

Contact Limited-Contact Noncontact

Basketball Adventure racinga Badminton
Boxingb Baseball Bodybuildingc

Cheerleading Bicycling Bowling
Diving Canoeing or kayaking

(white water)
Canoeing or kayaking

(flat water)
Extreme sportsd Fencing Crew or rowing
Field hockey Field events Curling
Football, tackle High jump Dance
Gymnastics Pole vault Field events
Ice hockeye Floor hockey Discus
Lacrosse Football, flag or touch Javelin
Martial artsf Handball Shot-put
Rodeo Horseback riding Golf
Rugby Martial artsf Orienteeringg

Skiing, downhill Racquetball Power liftingc

Ski jumping Skating Race walking
Snowboarding Ice Riflery
Soccer In-line Rope jumping
Team handball Roller Running
Ultimate Frisbee Skiing Sailing
Water polo Cross-country Scuba diving
Wrestling Water Swimming

Skateboarding Table tennis
Softball Tennis
Squash Track
Volleyball
Weight lifting
Windsurfing or surfing

a Adventure racing has been added since the previous statement was published and is defined
as a combination of 2 ormore disciplines, including orienteering and navigation, cross-country
running, mountain biking, paddling, and climbing and rope skills.1
b The American Academy of Pediatrics opposes participation in boxing for children, adoles-
cents, and young adults.2
c The American Academy of Pediatrics recommends limiting bodybuilding and power lifting
until the adolescent achieves sexual maturity rating 5 (Tanner stage V).
d Extreme sports has been added since the previous statement was published.
e The American Academy of Pediatrics recommends limiting the amount of body checking
allowed for hockey players 15 years and younger, to reduce injuries.
f Martial arts can be subclassified as judo, jujitsu, karate, kung fu, and tae kwon do; some forms
are contact sports and others are limited-contact sports.
g Orienteering is a race (contest) in which competitors use a map and a compass to find their
way through unfamiliar territory.
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TABLE 2 Medical Conditions and Sports Participation

Condition May
Participate

Atlantoaxial instability (instability of the joint between cervical vertebrae 1 and 2) Qualified yes
Explanation: Athlete (particularly if he or she has Down syndrome or juvenile rheumatoid arthritis with cervical involvement) needs evaluation to

assess the risk of spinal cord injury during sports participation, especially when using a trampoline.4–7
Bleeding disorder Qualified yes

Explanation: Athlete needs evaluation.8,9
Cardiovascular disease

Carditis (inflammation of the heart) No
Explanation: Carditis may result in sudden death with exertion.

Hypertension (high blood pressure) Qualified yes
Explanation: Those with hypertension �5 mmHg above the 99th percentile for age, gender, and height should avoid heavy weightlifting and

power lifting, bodybuilding, and high-static component sports (Fig 1). Those with sustained hypertension (�95th percentile for age, gender,
and height) need evaluation.10–12 The National High Blood Pressure Education ProgramWorking Group report defined prehypertension and
stage 1 and stage 2 hypertension in children and adolescents younger than 18 years of age.10

Congenital heart disease (structural heart defects present at birth) Qualified yes
Explanation: Consultation with a cardiologist is recommended. Those who have mild forms may participate fully in most cases; those who have

moderate or severe forms or who have undergone surgery need evaluation. The 36th Bethesda Conference12 defined mild, moderate, and
severe disease for common cardiac lesions.

Dysrhythmia (irregular heart rhythm) Qualified yes
Long-QT syndrome
Malignant ventricular arrhythmias
Symptomatic Wolff-Parkinson-White syndrome
Advanced heart block
Family history of sudden death or previous sudden cardiac event
Implantation of a cardioverter-defibrillator
Explanation: Consultation with a cardiologist is advised. Those with symptoms (chest pain, syncope, near-syncope, dizziness, shortness of
breath, or other symptoms of possible dysrhythmia) or evidence of mitral regurgitation on physical examination need evaluation. All others
may participate fully.13–15

Heart murmur Qualified yes
Explanation: If the murmur is innocent (does not indicate heart disease), full participation is permitted. Otherwise, athlete needs evaluation (see

structural heart disease, especially hypertrophic cardiomyopathy and mitral valve prolapse).
Structural/acquired heart disease
Hypertrophic cardiomyopathy Qualified no
Coronary artery anomalies Qualified no
Arrhythmogenic right ventricular cardiomyopathy Qualified no
Acute rheumatic fever with carditis Qualified no
Ehlers-Danlos syndrome, vascular form Qualified no
Marfan syndrome Qualified yes
Mitral valve prolapse Qualified yes
Anthracycline use Qualified yes
Explanation: Consultation with a cardiologist is recommended. The 36th Bethesda Conference provided detailed recommendations.12,13,15–18
Most of these conditions carry a significant risk of sudden cardiac death associated with intense physical exercise. Hypertrophic
cardiomyopathy requires thorough and repeated evaluations, because disease may change manifestations during later adolescence.12,13,17
Marfan syndrome with an aortic aneurysm also can cause sudden death during intense physical exercise.18 Athlete who has ever received
chemotherapy with anthracyclines may be at increased risk of cardiac problems because of the cardiotoxic effects of the medications, and
resistance training in this population should be approached with caution; strength training that avoids isometric contractions may be
permitted.19,20 Athlete needs evaluation.

Vasculitis/vascular disease Qualified yes
Kawasaki disease (coronary artery vasculitis)
Pulmonary hypertension
Explanation: Consultation with a cardiologist is recommended. Athlete needs individual evaluation to assess risk on the basis of disease activity,
pathologic changes, and medical regimen.21

Cerebral palsy Qualified yes
Explanation: Athlete needs evaluation to assess functional capacity to perform sports-specific activity.

Diabetes mellitus Yes
Explanation: All sports can be played with proper attention and appropriate adjustments to diet (particularly carbohydrate intake), blood glucose

concentrations, hydration, and insulin therapy. Blood glucose concentrations should be monitored before exercise, every 30 min during
continuous exercise, 15 min after completion of exercise, and at bedtime.

Diarrhea, infectious Qualified no
Explanation: Unless symptoms are mild and athlete is fully hydrated, no participation is permitted, because diarrhea may increase risk of dehydration

and heat illness (see fever).
Eating disorders Qualified yes
Explanation: Athlete with an eating disorder needs medical and psychiatric assessment before participation.

Eyes Qualified yes
Functionally 1-eyed athlete
Loss of an eye
Detached retina or family history of retinal detachment at young age
High myopia
Connective tissue disorder, such as Marfan or Stickler syndrome
Previous intraocular eye surgery or serious eye injury
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TABLE 2 Continued

Condition May
Participate

Explanation: A functionally 1-eyed athlete is defined as having best-corrected visual acuity worse than 20/40 in the poorer-seeing eye. Such an
athlete would suffer significant disability if the better eye were seriously injured, as would an athlete with loss of an eye. Specifically, boxing
and full-contact martial arts are not recommended for functionally 1-eyed athletes, because eye protection is impractical and/or not
permitted. Some athletes who previously underwent intraocular eye surgery or had a serious eye injury may have increased risk of injury
because of weakened eye tissue. Availability of eye guards approved by the American Society for Testing and Materials and other protective
equipment may allow participation in most sports, but this must be judged on an individual basis.22,23

Conjunctivitis, infectious Qualified no
Explanation: Athlete with active infectious conjunctivitis should be excluded from swimming.

Fever No
Explanation: Elevated core temperature may be indicative of a pathologic medical condition (infection or disease) that is often manifest by increased

resting metabolism and heart rate. Accordingly, during athlete’s usual exercise regimen, the presence of fever can result in greater heat
storage, decreased heat tolerance, increased risk of heat illness, increased cardiopulmonary effort, reduced maximal exercise capacity, and
increased risk of hypotension because of altered vascular tone and dehydration. On rare occasions, fever may accompany myocarditis or
other conditions that may make usual exercise dangerous.

Gastrointestinal Qualified yes
Malabsorption syndromes (celiac disease or cystic fibrosis)
Explanation: Athlete needs individual assessment for general malnutrition or specific deficits resulting in coagulation or other defects; with

appropriate treatment, these deficits can be treated adequately to permit normal activities.
Short-bowel syndrome or other disorders requiring specialized nutritional support, including parenteral or enteral nutrition
Explanation: Athlete needs individual assessment for collision, contact, or limited-contact sports. Presence of central or peripheral, indwelling,

venous catheter may require special considerations for activities and emergency preparedness for unexpected trauma to the device(s).
Heat illness, history of Qualified yes
Explanation: Because of the likelihood of recurrence, athlete needs individual assessment to determine the presence of predisposing conditions and

behaviors and to develop a prevention strategy that includes sufficient acclimatization (to the environment and to exercise intensity and
duration), conditioning, hydration, and salt intake, as well as other effective measures to improve heat tolerance and to reduce heat injury risk
(such as protective equipment and uniform configurations).24,25

Hepatitis, infectious (primarily hepatitis C) Yes
Explanation: All athletes should receive hepatitis B vaccination before participation. Because of the apparent minimal risk to others, all sports may be

played as athlete’s state of health allows. For all athletes, skin lesions should be covered properly, and athletic personnel should use universal
precautions when handling blood or body fluids with visible blood.26

HIV infection Yes
Explanation: Because of the apparent minimal risk to others, all sports may be played as athlete’s state of health allows (especially if viral load is

undetectable or very low). For all athletes, skin lesions should be covered properly, and athletic personnel should use universal precautions
when handling blood or body fluids with visible blood.26 However, certain sports (such as wrestling and boxing) may create a situation that
favors viral transmission (likely bleeding plus skin breaks). If viral load is detectable, then athletes should be advised to avoid such high-
contact sports.

Kidney, absence of one Qualified yes
Explanation: Athlete needs individual assessment for contact, collision, and limited-contact sports. Protective equipment may reduce risk of injury to

the remaining kidney sufficiently to allow participation in most sports, providing such equipment remains in place during activity.22
Liver, enlarged Qualified yes

Explanation: If the liver is acutely enlarged, then participation should be avoided because of risk of rupture. If the liver is chronically enlarged, then
individual assessment is needed before collision, contact, or limited-contact sports are played. Patients with chronic liver disease may have
changes in liver function that affect stamina, mental status, coagulation, or nutritional status.

Malignant neoplasm Qualified yes
Explanation: Athlete needs individual assessment.27

Musculoskeletal disorders Qualified yes
Explanation: Athlete needs individual assessment.

Neurologic disorders
History of serious head or spine trauma or abnormality, including craniotomy, epidural bleeding, subdural hematoma, intracerebral hemorrhage,

second-impact syndrome, vascular malformation, and neck fracture.4,5,28–30
Qualified yes

Explanation: Athlete needs individual assessment for collision, contact, or limited-contact sports.
History of simple concussion (mild traumatic brain injury), multiple simple concussions, and/or complex concussion Qualified yes
Explanation: Athlete needs individual assessment. Research supports a conservative approach to concussion management, including no athletic

participation while symptomatic or when deficits in judgment or cognition are detected, followed by graduated return to full activity.28–32
Myopathies Qualified yes
Explanation: Athlete needs individual assessment.

Recurrent headaches Yes
Explanation: Athlete needs individual assessment.33

Recurrent plexopathy (burner or stinger) and cervical cord neuropraxia with persistent defects Qualified yes
Explanation: Athlete needs individual assessment for collision, contact, or limited-contact sports; regaining normal strength is important

benchmark for return to play.34,35
Seizure disorder, well controlled Yes
Explanation: Risk of seizure during participation is minimal.36

Seizure disorder, poorly controlled Qualified yes
Explanation: Athlete needs individual assessment for collision, contact, or limited-contact sports. The following noncontact sports should be

avoided: archery, riflery, swimming, weightlifting, power lifting, strength training, and sports involving heights. In these sports, occurrence of
a seizure during activity may pose a risk to self or others.36
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TABLE 2 Continued

Condition May
Participate

Obesity Yes
Explanation: Because of the increased risk of heat illness and cardiovascular strain, obese athlete particularly needs careful acclimatization (to the

environment and to exercise intensity and duration), sufficient hydration, and potential activity and recovery modifications during
competition and training.37

Organ transplant recipient (and those taking immunosuppressive medications) Qualified yes
Explanation: Athlete needs individual assessment for contact, collision, and limited-contact sports. In addition to potential risk of infections, some

medications (eg, prednisone) may increase tendency for bruising.
Ovary, absence of one Yes
Explanation: Risk of severe injury to remaining ovary is minimal.

Pregnancy/postpartum Qualified yes
Explanation: Athlete needs individual assessment. As pregnancy progresses, modifications to usual exercise routines will become necessary. Activities

with high risk of falling or abdominal trauma should be avoided. Scuba diving and activities posing risk of altitude sickness should also be
avoided during pregnancy. After the birth, physiological and morphologic changes of pregnancy take 4 to 6 weeks to return to baseline.38,39

Respiratory conditions
Pulmonary compromise, including cystic fibrosis Qualified yes
Explanation: Athlete needs individual assessment but, generally, all sports may be played if oxygenation remains satisfactory during graded

exercise test. Athletes with cystic fibrosis need acclimatization and good hydration to reduce risk of heat illness.
Asthma Yes
Explanation: With proper medication and education, only athletes with severe asthma need to modify their participation. For those using inhalers,

recommend having a written action plan and using a peak flowmeter daily.40–43 Athletes with asthma may encounter risks when
scuba diving.

Acute upper respiratory infection Qualified yes
Explanation: Upper respiratory obstruction may affect pulmonary function. Athlete needs individual assessment for all except mild disease

(see fever).
Rheumatologic diseases Qualified yes
Juvenile rheumatoid arthritis
Explanation: Athletes with systemic or polyarticular juvenile rheumatoid arthritis and history of cervical spine involvement need radiographs of

vertebrae C1 and C2 to assess risk of spinal cord injury. Athletes with systemic or HLA-B27-associated arthritis require cardiovascular
assessment for possible cardiac complications during exercise. For those with micrognathia (open bite and exposed teeth), mouth guards are
helpful. If uveitis is present, risk of eye damage from trauma is increased; ophthalmologic assessment is recommended. If visually impaired,
guidelines for functionally 1-eyed athletes should be followed.44

Juvenile dermatomyositis, idiopathic myositis
Systemic lupus erythematosis
Raynaud phenomenon
Explanation: Athlete with juvenile dermatomyositis or systemic lupus erythematosis with cardiac involvement requires cardiology assessment

before participation. Athletes receiving systemic corticosteroid therapy are at higher risk of osteoporotic fractures and avascular necrosis,
which should be assessed before clearance; those receiving immunosuppressive medications are at higher risk of serious infection. Sports
activities should be avoided when myositis is active. Rhabdomyolysis during intensive exercise may cause renal injury in athletes with
idiopathic myositis and other myopathies. Because of photosensitivity with juvenile dermatomyositis and systemic lupus erythematosis, sun
protection is necessary during outdoor activities. With Raynaud phenomenon, exposure to the cold presents risk to hands and feet.45–48

Sickle cell disease Qualified yes
Explanation: Athlete needs individual assessment. In general, if illness status permits, all sports may be played; however, any sport or activity that

entails overexertion, overheating, dehydration, or chilling should be avoided. Participation at high altitude, especially when not acclimatized,
also poses risk of sickle cell crisis.

Sickle cell trait Yes
Explanation: Athletes with sickle cell trait generally do not have increased risk of sudden death or other medical problems during athletic participation

under normal environmental conditions. However, when high exertional activity is performed under extreme conditions of heat and humidity
or increased altitude, such catastrophic complications have occurred rarely.8,49–52 Athletes with sickle cell trait, like all athletes, should be
progressively acclimatized to the environment and to the intensity and duration of activities and should be sufficiently hydrated to reduce the
risk of exertional heat illness and/or rhabdomyolysis.25 According to National Institutes of Health management guidelines, sickle cell trait is
not a contraindication to participation in competitive athletics, and there is no requirement for screening before participation.53 More
research is needed to assess fully potential risks and benefits of screening athletes for sickle cell trait.

Skin infections, including herpes simplex, molluscum contagiosum, verrucae (warts), staphylococcal and streptococcal infections (furuncles �boils�,
carbuncles, impetigo, methicillin-resistant Staphylococcus aureus �cellulitis and/or abscesses�), scabies, and tinea

Qualified yes

Explanation: During contagious periods, participation in gymnastics or cheerleading with mats, martial arts, wrestling, or other collision, contact, or
limited-contact sports is not allowed.54–57

Spleen, enlarged Qualified yes
Explanation: If the spleen is acutely enlarged, then participation should be avoided because of risk of rupture. If the spleen is chronically enlarged,

then individual assessment is needed before collision, contact, or limited-contact sports are played.
Testicle, undescended or absence of one Yes
Explanation: Certain sports may require a protective cup.22

This table is designed for use bymedical and nonmedical personnel. �Needs evaluation�means that a physicianwith appropriate knowledge and experience should assess the safety of a given sport
for an athletewith the listedmedical condition. Unless otherwise noted, this need for special consideration is because of variability in the severity of the disease, the risk of injury for the specific sports
listed in Table 1, or both.
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POLICY STATEMENT

Medical Emergencies Occurring
at School
Council on School Health

ABSTRACT
Children and adults might experience medical emergency situations because of inju-
ries, complications of chronic health conditions, or unexpected major illnesses that
occur in schools. In February 2001, the American Academy of Pediatrics issued a
policy statement titled “Guidelines for Emergency Medical Care in Schools” (available
at: http://aappolicy.aappublications.org/cgi/content/full/pediatrics;107/2/435). Since
the release of that statement, the spectrum of potential individual student emergencies
has changed significantly. The increase in the number of children with special health
care needs and chronic medical conditions attending schools and the challenges
associated with ensuring that schools have access to on-site licensed health care
professionals on an ongoing basis have added to increasing the risks of medical
emergencies in schools. The goal of this statement is to increase pediatricians’ aware-
ness of schools’ roles in preparing for individual student emergencies and to provide
recommendations for primary care and school physicians on how to assist and support
school personnel. Pediatrics 2008;122:887–894

RATIONALE
Many schools lack a licensed health care professional on site to respond to
individual student medical emergencies. Injuries are the leading cause of death
and disability in the United States, especially among children, with 70% of injury
deaths occurring in school-aged youth (5–19 years of age).1 It is estimated that
10% to 25% of injuries to children occur while they are in school.2 In addition to
injury-related emergencies, status asthmaticus, diabetic crises, status epilepticus, sudden cardiac death, and other
medical emergencies can occur in students and staff at school. The prevalence of children with special health care
needs attending schools means that there now exists a pool of students with a broad range of medical conditions that
may require special equipment, preparation and training of personnel, medications and supplies, and/or transport
decisions and arrangements.3 This statement highlights the role of school personnel, the school health and safety
team (school nurse, social worker, school resource officer), school physician, and primary care clinician in each step
in the process of managing individual student emergencies occurring at school. It is important to note that there is
a fundamental link between emergency readiness and disaster preparedness. Schools that are prepared for an
emergency in an individual are more likely to be prepared for complex events such as community disasters. Disaster
planning in schools is covered in a separate policy statement from the American Academy of Pediatrics (AAP),
“Disaster Planning for Schools.”4 It is helpful to view these 2 policies together to appreciate the full spectrum of school
emergency planning.

BACKGROUND
The average school-aged child spends 28% of the day and 14% of his or her total annual hours in school.2 There
are 72.3 million children younger than 18 years living in the United States (according to the 2000 US Census).
The Maternal and Child Health Bureau of the US Department of Health and Human Services estimates that of
this group, 18 million children and adolescents have special health care needs or a chronic illness. Children with
special health care needs or chronic illness account for 25% of the pediatric patients seen in hospital emergency
departments each year.3 Despite its critical importance, school emergency preparedness is frequently inadequate
because of barriers such as geographic and physical facility conditions, staffing, staff education and training, and
financial resources.

Schools across the nation vary tremendously in their degree of preparedness to deal with emergencies. A survey
of schools in rural New Mexico found that schools, particularly in larger communities, were ill prepared to deal with
emergencies in students or staff as assessed by evaluating equipment and emergency training (communities with
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populations of �200 000 were more likely to have
equipment available).2 Oxygen was available in only
20% of the surveyed schools, epinephrine was available
in only 16%, artificial airways were available in only
30%, cervical collars were available in only 22%, and
splints were available in only 69%. Annually, 67% of
schools activate emergency medical services (EMS) sys-
tems for an emergency involving a student, and 37%
activate EMS for an emergency involving an adult. EMS
response time was less than 10 minutes for 84% of the
schools.2

A national survey of 573 school nurses conducted by
Olympia et al5 revealed that 68% of the school nurses
managed a life-threatening emergency requiring EMS
activation in the school year before the survey. Although
86% of the surveyed schools reported having a medical
emergency-response plan, 35% of the schools had not
tested it during a drill.

Regional statistics demonstrate that injuries are the
chief complaint listed for two thirds of EMS dispatches to
schools. Medical emergencies, such as breathing difficul-
ties and seizures, account for one quarter of school calls
to the EMS system.3 Compared with non-school–based
EMS incidents, school-based EMS incidents are more
often attributable to injury, are frequently related to a
sporting activity, and are more likely to result in trans-
port to a medical facility.6 Even in the case of children
with special health care needs, approximately half of
EMS responses are unrelated to the child’s special needs
and include traditional causes of EMS calls, such as an
acute injury.1

Another critical factor in the preparedness of
schools for emergencies is medical, nonmedical, and
students’ training. School medical emergencies can
involve students, adults, staff members, or attendees
of special events. Because injuries are the most com-
mon life-threatening emergencies encountered by
children and adolescents inside or outside schools,
teachers, school nurses, physicians, athletic trainers,
coaches, and students should know general principles
of first aid and cardiopulmonary resuscitation (CPR).
In a survey of all high schools in Washington State,
80% of teachers thought that CPR training was im-
portant, yet 35% of the schools provided no CPR
training for students.

The goal of this statement is to increase the pediatric
clinician’s awareness of the role that schools play in
preparing for and responding to the individual student
emergency. Recommendations and resources will be
provided to assist primary care clinicians and school
physicians in supporting schools in this role. The man-
agement of individual emergencies is linked to the prep-
aration for large-scale community emergencies.4 Re-
sources, linkages with EMS, and staff training are all
vital to emergency preparedness. It is really the scale and
terminology that distinguish the response to an individ-
ual emergency from the response to a disaster. The ter-
minology of mitigation and prevention, preparedness,
response, and recovery7 is generally not used for indi-
vidual emergencies but reserved for large-scale disasters.
However, in individual emergencies, the emphasis is less

on prevention and more on preparedness and response.
The following reflects the role that schools play in these
aspects of individual emergency response.

DESCRIPTION OF THE SCHOOL’S ROLE

Readiness for Response
Any child can have a medical emergency in school.
Children with special health care needs carry additional
risks of emergencies related to their diagnoses. From
injury to anaphylaxis to status epilepticus, schools are
expected to anticipate and prepare to respond to a wide
variety of emergencies.8,9

General Preparation
Ideally, schools develop emergency policies with input
from the medical community—both EMS and commu-
nity clinicians. These policies need to be flexible enough
to accommodate different students’ developmental lev-
els. Integration of EMS into school emergency planning
familiarizes them with the location and type of medical
resources available at the school. This collaboration leads
to the creation of policies and regulations that appropri-
ately delegate authority, assign roles, distribute shared
resources, and establish parameters for health care pro-
viders. The range of possible policies can vary from gen-
eral emergency management to use of CPR and auto-
mated external defibrillators (AEDs) to life-threatening
allergy management; these are discussed briefly below.

● Policies, regulations, and protocols are created to
cover all aspects of school jurisdiction, from classroom
to playground, school-based health centers (if one is
available), before- and after-school programs, field
trips, transportation, and athletic events. These are to
be clearly stated and communicated to all school staff
and parents. Table 1 provides some resources for the
creation of such policies.

● Emergency data are to be collected on all children and
include parental contact, health care provider contact,
medical conditions, medications, allergies, and insur-
ance. Information technology could facilitate the col-
lection, storing, and transfer of these data.

● Protocols should include algorithms for determining
levels of emergencies. Minor illnesses or injuries are to
be distinguished from emergencies that require EMS
activation.

● It is important that the EMS-activation process is clear
to all staff. This process ensures accessible and appro-
priate transportation and care during transport to a
hospital or other appropriate medical facility.10 Al-
though EMS traditionally is thought of as emergency
medical technicians (EMTs) and ambulances, it really
encompasses prehospital through emergency depart-
ment management. Therefore, in the event of a med-
ical emergency within school jurisdiction, EMS in-
clude school nurses and school staff. Ongoing
communication, review, and practice of procedures
ensure achievement of this level of integration.
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● Participation of physical facilities administrators in the
planning ensures that the most efficient access routes
to the school, as well as floor plans, are available to
EMS.

● Clarity of school staff roles in an emergency is essential
for smooth response. Ideally, the school nurse in each
building should be the key person to develop and
implement the emergency plan, because the nurse is
the staff member who is most skilled and familiar with
individual students’ health issues and community re-
sources. In the absence of a school nurse, members of
the school health and safety team (social worker,
school resource officer) are designated, trained, and
empowered to make decisions concerning health
emergencies. Names, telephone numbers, and loca-

tions of these designated and trained school personnel
are to be provided to all staff members.

● The development of campus-wide communication
strategies (2-way radios, pagers, cell phones) is key so
that staff members are accurately informed and ru-
mors are minimized, which is especially important in
the event of an incident involving violence.

● Schools can determine if using trained students in an
emergent situation is feasible within the constraints of
confidentiality. These students may maximize limited
resources by being used as runners, for mobilizing
equipment, helping in evacuation, or providing es-
corts to response agencies not familiar with school
grounds. It is important to define their role ahead of

TABLE 1 Selected Emergency-Preparedness Resources and Links

General resources
AAP Council on School Health www.schoolhealth.org
American Heart Association: School emergency-response plan �Response to Cardiac Arrest and Selected Life-Threatening Medical Emergencies: The

Medical Emergency Response Plan for Schools,� www.americanheart.org/
presenter.jhtml?identifier�3017969

National Association of School Nurses www.nasn.org
American Heart Association www.americanheart.org
Emergency Medical Services for Children National Resource Center www.childrensnational.org/emsc
Food Allergy & Anaphylaxis Network www.foodallergy.org
National Asthma Education and Prevention Program, American
Diabetes Association, American School Health Association,
Epilepsy Foundation, Food Allergy & Anaphylaxis Network, and
National School Boards Association

�Students With Chronic Illnesses: Guidance for Families, Schools and Students,�
www.nhlbi.nih.gov/health/public/lung/asthma/guidfam.htm

Asthma: general information Lung diseases information, www.nhlbi.nih.gov/health/public/lung/index.htm
�Is the Asthma Action Plan Working? A Tool for School Nurse Assessment,�
www.nhlbi.nih.gov/health/prof/lung/asthma/asth�act�plan�frm.htm

Managing Asthma in the School Environment, www.epa.gov/iaq/schools
Schooled in Asthma, www.schoolhealth.org/asthma�materials.cfm
�Suggested Emergency Protocol for Students With Asthma Symptoms,� http://
rover.nhlbi.nih.gov/health/prof/lung/asthma/sch-emer-protocol.htm

�When Should Students With Asthma or Allergies Carry and Self-administer
Emergency Medications at School?� http://rover.nhlbi.nih.gov/health/prof/lung/
asthma/emer�medi.htm

Disease-specific action plans
Asthma action plans Schooled in Asthma, www.schoolhealth.org/content/Asthma%20Action%20Plan.pdf

Agency for Healthcare Research and Quality: quality tools,
www.qualitytools.ahrq.gov/summary/summary.aspx?doc�id�6123

Asthma patient action plan, http://schoolasthmaallergy.com/html/toolkit/library/
AsthmaActionPlan.pdf

Diabetes action plans �My Diabetes Action Plan,� www.diabetes.com/pdfs/action�plan.pdf
Emergency action plan: diabetes health care, www.dhss.mo.gov/diabetes/
DMEmergencyAction.pdf

Diabetes health care emergency action plan,
www.childrenwithdiabetes.com/d�0q�5l0.htm

Seizures emergency action plan Epilepsy Foundation: school nurse training program, www.epilepsyfoundation.org/
programs/schoolnurse/schoolnurse.cfm

Allergy action plan Food allergy action plan, www.foodallergy.org/actionplan.pdf
Children with special health care needs emergency information
form

Emergency preparedness for children with special health care needs,
www.pediatrics.org/cgi/content/full/104/4/e53

National Association of School Nurses �Emergency Care Plans for Students With Special Health Care Needs,�
www.nasn.org/Default.aspx?tabid�220

�Preparing for School Emergencies,� www.nasn.org/Default.aspx?tabid�238
Pediatric first aid for caregivers and teachers PedFACTS Online, www.pedfactsonline.com; also available through the AAP

Bookstore, www.aap.org/bst/showdetl.cfm?&DID�15&Product�ID�4107
Managing Infectious Diseases in Child Care and Schools: A Quick
Reference Guide

www.aap.org/bst/showdetl.cfm?&DID�15&Product�ID�3934

PEDIATRICS Volume 122, Number 4, October 2008 889
 at Amer Acad of Pediatrics on December 5, 2008 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


time, guarantee adequate training, include them in
the plan, and practice executing the plan.

● Periodic drills with local EMS and hospital emergency
departments are essential components of prepared-
ness. This process allows schools to better understand
their barriers to good EMS care, and in turn, EMS
professionals get a preemergency look at school oper-
ations and physical structure, which allows problem
solving to begin before any emergency or crisis.3

● The availability of sufficient supplies to address an
individual emergency is of utmost importance. A com-
plete emergency medical kit that is secure, carefully
organized, and monitored by protocol should be ac-
cessible for use by authorized and trained school staff
members who have volunteered to serve in an emer-
gency.10 In 2003, a national consensus group that
included the AAP was convened by the Emergency
Medical Services for Children National Resource Cen-
ter and the National Association of School Nurses and
published a report titled “Recommended Minimal
Emergency Equipment and Resources For Schools:
National Consensus Group Report.”11 This report is a
valuable reference for putting together an emergency
medical kit.1

● All equipment should be maintained and inspected at
appropriate intervals. If an AED is available on site, an
AED maintenance, testing, and repair program is to be
incorporated into the AED emergency-response pro-
tocol.1

● Staff development and training is essential for re-
sponding to a medical emergency. Human resources
policies and regulations may determine to what extent
and capacity staff may respond to an emergency.
However, there are certain basics in which all staff
members can participate.

● It is important that universal precautions be discussed
with the entire staff at the beginning of each year.

● Basic response to emergent situations is to be dis-
cussed with the entire staff. This discussion should
include responses to large-scale emergencies and mi-
nor problems. Because parents have the right to limit
medical information given to schools, it is prudent to
give general response guidelines for seizures, fainting,
bleeding, anaphylaxis, choking, and head trauma so
that staff members can become more comfortable with
initiating an emergent response even if they are not
aware that the child has a medical concern.

● Some staff members may opt for more in-depth train-
ing, and it is recommended that at least 1 staff mem-
ber, in addition to the school nurse, have CPR and first
aid training.1

● Schools determine if a school staff member accompa-
nies the student to the hospital. If a staff member is to
accompany the student, the school must develop pol-
icy to clarify when the staff member assumes “in loco
parentis” (in-the-absence-of-parents status).

● It is preferable that multiple back-up numbers for
emergency contacts be available for each student’s
family.

Preparation for Children With Special Health Care Needs

● Students and staff members with chronic medical con-
ditions or other special health care needs are more
susceptible to medical emergencies and require
schools to have a heightened sense of readiness. Stu-
dents should have an updated individualized health
plan (IHP) prepared by the school nurse with input
from the family and the primary care clinician. The
IHP contains information on medications, activity lev-
els, dietary needs, equipment, transportation, and
other accommodations. Using this information, the
school can then plan for accommodations for daily
classroom activity, field trips, and emergency needs of
the student. The IHP can assist school teams in devel-
oping individualized education plans (IEPs) or 504
plans.

● Individual emergency care plans (ECPs), developed
from information in the IHP, are to be copied and
made available for transport with the child if he or she
requires hospital treatment and/or management in
the event of a community-wide disaster. The emer-
gency information form, developed by the AAP and
the American College of Emergency Physicians, is use-
ful in developing both an IHP and an ECP.12 Unlike
IHPs and ECPs, both a 504 plan and an IEP are formal,
legal documents, which means that the school is le-
gally bound to implement the elements of the plans. A
504 plan is an agreement between a student’s legal
guardian and a school district that the student will
have full access to all school activities and will have his
or her medical needs met.

● Any equipment or medication required for emergency
management of a student or staff member (eg, evac-
uation chair or epinephrine autoinjector) is to be eas-
ily accessible.

● Staff who care for students with special needs should
have an awareness of the illnesses and be trained to
respond to emergencies (eg, seizures, asthma, diabetic
ketoacidosis, hypoglycemia, sickle crisis) until a health
care professional arrives. This capacity is especially
important in the event of a community disaster in
which the EMS, prehospital emergency-response sys-
tem may not be readily available.

● As stated previously, some parents may opt not to
disclose a child’s disability to teachers out of concern
about stigmatization. In these cases, basic awareness
training to all staff at the beginning of the year is a
prudent approach.

Policies and Procedures for Specific Emergencies

● Life-threatening allergic reactions, particularly related
to food triggers, are increasing in schools.9,13 It is very
important that schools have policies, procedures, and
protocols for addressing the response to such inci-
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dents. School procedures must comply with state and
local regulations for administration of epinephrine au-
toinjectors by nonlicensed personnel.

● Use of CPR and AEDs is a valuable addition to school
emergency response.14,15 An AED program is to be
covered by a school policy,16 and staff members who
are trained for such use are to be able to respond
effectively to first aid and cardiopulmonary emergen-
cies. Sudden cardiac arrest has an estimated annual
incidence of 0.7 to 1.0 per 1000 population17–20 and is
responsible for �50% of all deaths attributable to
cardiovascular disease in the United States. If no CPR
is provided, each minute that defibrillation is delayed
decreases the chances of survival for victims of sudden
cardiac arrest attributable to ventricular fibrillation by
8% to 10%.21,22 High school athlete sudden death is
rare. When sudden death of an athlete does occur, it is
more likely to affect collegiate than high school ath-
letes. However, sudden cardiac deaths in adult spec-
tators have been reported, and schools need to prepare
for them. Professional and collegiate sporting venues
typically use emergency medical response teams for
spectator care coverage.23,24 High school event cover-
age is less organized and typically falls under the re-
sponsibility of the athletic director or school adminis-
trators.17–20 Many national agencies that provide
certified training programs exist. The American Heart
Association’s medical emergency-response plan for
schools describes the core elements of such a program
(Table 2).1,25,26

● Communicable-disease emergencies involve expo-
sures for which there needs to be contact tracking and
management. Protocols for varicella, pertussis, mea-
sles, methicillin-resistant Staphylococcus aureus, and
meningococcal meningitis exposures are developed in
conjunction with local health departments.

● Protocols for responding to specific emergencies (eg,
head trauma, choking, lacerations) are helpful to
school nurses or designated staff. The Illinois Emer-
gency Medical Services for Children program has an
online manual that provides algorithms for managing
specific school emergencies.27

Response
Once policies and procedures are in place, the response
follows the plan in an organized and efficient manner.

● A staff member, ideally the school nurse, is to assess
the situation and activate the appropriate protocol(s)
and determine whether EMS needs to be activated.

● When EMS is activated, communication of school en-
try points to EMTs and a designated greeter to direct
them to the emergency are of utmost importance.

● When possible, other students and staff members are
removed from the scene.

● All emergency-response interventions should be
promptly and accurately recorded and passed on to
the EMTs.

● For children with special health care needs, the ECP is
activated and information is to be prepared for EMTs.

● Any student who receives emergency epinephrine
must be transported to the emergency department as
recommended by the American Academy of Asthma
Allergy & Immunology.9,13

● Parents, legal guardians, or designated emergency
contact persons are informed ideally as quickly as
possible about the child’s injury or sudden illness at
school after an emergency response and about actions
taken to care for him or her.10 In addition, notification
systems must be in place through a designated spokes-
person to inform the school staff, students, the media,
and the community at large of the outcome of an
individual student’s emergency situation in an appro-
priate manner that respects the student’s confidenti-
ality and dispels false rumors.

● The description and disposition of significant illnesses
or injuries (including the illnesses or injuries for which
a student, staff member, or visitor is released from
school to visit a physician or hospital) are to be re-
corded on an illness and injury form. This information
is also used to (1) identify patterns of injury, (2)
prevent another such injury or illness, (3) inform
parents of the nature and management of the injury,
(4) share information with the child’s primary care
clinician (ie, medical home), local and state child fa-
tality review teams charged with investigating death
and near-death events, and/or EMS personnel, and
(5) provide information for liability and insurance
purposes.10

After the Event

● Ideally, the records developed are studied and used to
provide feedback to staff, identify areas in need of
improvement, and design education programs.

● After an emergency intervention, the ECP is to be
reviewed and adjusted as needed.

● Mental health interventions, as appropriate, are pref-
erably planned for all affected students.

● Necessary equipment and medications should be
restocked.

TABLE 2 American Heart Association Medical Emergency-Response
Plan for Schools2,23,24: 5 Core Elements of the American
Heart Association Plan

Effective and efficient communication throughout the school campus
Coordinated and practiced response plan
Risk reduction
Training and equipment for first aid and CPR
Implementation of a lay-rescuer AED program in school with an established

need; the program will have 5 elements:
Medical/health care professional oversight
Training of anticipated rescuers in CPR and use of an AED
Coordination with the EMS system
Appropriate device maintenance
Ongoing quality improvement program
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CONCLUSIONS
School preparedness for an individual student medical
emergency intervention heavily depends on a team ef-
fort that involves the school administration and its phy-
sician (if applicable), the individual school health and
safety team and its nurse, the local community (EMS,
local hospital/emergency department), and the student’s
medical home/primary care clinician. Continued and
timely communication between the student’s medical
home and the school is the key to ensuring that updated
IHPs, ECPs, 504 plans, and IEPs are established, when
applicable. Some of the documents referenced in this
statement can be used as communication tools. The pri-
mary care clinician should advise parents and caregivers,
particularly for a child with a chronic illness, to be fa-
miliar with and support the school emergency-prepared-
ness plan. In addition, medical home clinicians and
school physicians can be the best advocates to help a
school obtain needed life-saving emergency services for
a student with a particular condition. The medical home
clinician can play a key role in supporting the school’s
efforts in ensuring students’ safety in school, particularly
those with special health care needs.

FACTORS THAT AFFECT SCHOOL EMERGENCY PREPARATION
School administration preparedness for individual stu-
dent medical emergencies must recognize and address:

1. system factors such as school district size, student/
school nurse ratio, students’ ages/grade levels, the
complexity of student medical needs, prehospital
level of training of school personnel, local emergency
department capability, local readily available medical
treatment facilities, and human and financial re-
sources; and

2. process factors such as protocols and procedures, con-
tinuous training and evaluation, and collaboration
among the medical and educational homes and com-
munity services such as EMS, clinical and mental
health support, and follow-up services.

Emergencies that occur in school can be either antici-
pated risks related to an individual student’s medical
condition or unanticipated events that occur in an oth-
erwise healthy student or a staff member. The following
recommendations are meant to assist primary care clini-
cians and school physicians in providing support to
schools in their efforts to prepare for the individual
student medical emergency.

RECOMMENDATIONS FOR PRIMARY CARE CLINICIANS
The medical home plays a key role in helping schools
prepare for the individual student emergency. The fol-
lowing are key recommendations for primary care clini-
cians:

● Communication: Maintain a strong, open, and ongo-
ing line of communication with the school nurse
and/or the school physician (when available) regard-
ing the individual student’s medical condition and
current management in coordination with the parent/

caregiver. This linkage informs the school nurse of any
changes or updates to the student’s IHP, ECP, 504
plan, or IEP when applicable. The emergency infor-
mation form13 (developed by the American College of
Emergency Physicians and the AAP) is 1 such tool that
can be completed by the primary care clinician and
may be used to communicate with the school nurse.13

Table 2 provides selected resources for general and
disease-specific emergency care, action, and health
plans that can be used by the primary care clinician in
communication with the school nurse after obtaining
parental permission. The school nurse plays an impor-
tant role in developing and implementing health
plans, activating physicians’ orders, and interpreting
physicians’ instructions for staff, students, and fami-
lies.

● Familiarity: Be familiar with the individual emergency
plan and the disaster plan of the patient’s school, the
school resources, and staffing and provide advice on
issues that might affect the student’s disease manage-
ment and outcome.

● Parent engagement: Advise parents to become familiar
with the school’s emergency plan and help them eval-
uate how the plan meets the needs of their children.

● Advocacy: Get involved with the school district’s
School Health Advisory Council and provide input on
health-related policies that will affect individual pa-
tient care, including school wellness policies and
emergency plans.

● Drafting health plans: Participate in the drafting of
IEPs and 504 plans as needed. If a student with a
particular special health care need or chronic disease
has special education needs, an IEP may be developed
by using the IHP as a foundation for details on the
student’s disease-management routine. To qualify for
an IEP, a child must have an impairment that substan-
tially affects his or her academic performance.24

● Orders: Provide a clearly written problem list, daily
care instructions, accommodations, and orders for the
use of emergency medications (eg, epinephrine auto-
injector, albuterol) and the necessary current prescrip-
tions to keep these medications and devices available
in school for use in a particular student’s emergency.
This information is used by the school nurse to create
the student’s IHP and ECP.

● Be available to assess the individual student after an
emergency and assist in a prompt and safe return to
school and provide support to parents whose child
sustained a medical emergency in school.

● Review the documentation and details of the student’s
school emergency, provide feedback, and provide in-
structions that amend the individual ECP as necessary.

● Communicate directly with the school physician
(where available) as needed.

RECOMMENDATIONS FOR THE SCHOOL PHYSICIAN
The school physician, if one is available, is uniquely
positioned to interact with schools in each of the previ-

892 AMERICAN ACADEMY OF PEDIATRICS
 at Amer Acad of Pediatrics on December 5, 2008 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


ously mentioned steps and provide global and system-
based recommendations related to individual students’
medical emergency readiness as follows:

● Assist administration and collaborate with the school
nurse in the planning, development, training, imple-
mentation, review, evaluation, update, and approval
of the school emergency plan and protocols for indi-
vidual student emergencies,9 including medical emer-
gencies and injuries that occur in school, after school,
in transport, and on the playground.

● Ensure that the individual emergency preparation
seamlessly links with the preparations for disaster
planning.

● Be familiar with the spectrum of medical diagnoses of
individual students in each of the schools in the dis-
trict to effectively assist the school nurse in obtaining,
interpreting, and implementing the IHP, ECP, IEP, and
504 plans for those students and to anticipate the
schools’ needs and resources to deal with anticipated
emergencies.

● Assist in the development and periodic assessment of
programs for emergency education, training, and re-
training of school staff and designated volunteers in
emergency procedures, including basic life support,
first aid, AED use, and emergency medication admin-
istration.1

● Act as a liaison between the medical home and the
school staff to ensure continued communication re-
garding a student’s IHP, ECP, IEP, or 504 plan.

● Provide guidelines and recommendations on the con-
tents of the emergency kit and ensure that the kit
medications are safe, accessible, and in adequate sup-
ply9 (see the AAP policy statement “Guidelines for
Emergency Medical Care in School”10 for a guideline
for kit contents).

● Oversee school emergency drills in collaboration with
the local EMS, hospitals, and community agencies.

● Establish a program for regular AED maintenance,
testing, and repair when an AED is available in the
school25 (see Table 2 for highlights of the elements of
an AED plan).

● Oversee and manage the medical emergency-response
actions on behalf of an affected student (if present in
school during an emergency).

● After a student emergency occurs, review the records
of the school’s management of the medical emer-
gency, its response and adherence to the emergency
protocol, the adequacy of services provided, and the
accuracy and completeness of data recorded to evalu-
ate access to and quality of emergency services and
materials, and make necessary recommendations for
changes in the school’s protocols, supplies, and indi-
vidual student ECPs.

● Act as a liaison between the medical home and the
local school of the student who sustained the emer-
gency to ensure adequate communication, perform
any needed changes/modifications to the student

health plan, and assist the primary care clinician in
ensuring the student’s safe return to class after an
emergency.

COUNCIL ON SCHOOL HEALTH EXECUTIVE COMMITTEE, 2007–2008

Robert D. Murray, MD, Chairperson
*Rani S. Gereige, MD, MPH
Linda M. Grant, MD, MPH
Jeffrey H. Lamont, MD
Harold Magalnick, MD
George J. Monteverdi, MD
Evan G. Pattishall III, MD
Michele M. Roland, MD
Lani S. M. Wheeler, MD
Cynthia DiLaura Devore, MD
Stephen E. Barnett, MD

PAST COUNCIL EXECUTIVE COMMITTEE MEMBERS

Barbara L. Frankowski, MD, MPH, Immediate Past
Chairperson

Cynthia J. Mears, DO

LIAISONS

Alex B. Blum, MD
Section on Residents

Sandi Delack, RN, MEd, NCSN
National Association of School Nurses

Mary Vernon-Smiley, MD
Centers for Disease Control and Prevention

Robert Wallace, MD
Independent School Health Association

STAFF

Madra Guinn-Jones, MPH

*Lead author

REFERENCES
1. Hazinski MF, Markenson D, Neish S, et al. Response to cardiac

arrest and selected life-threatening medical emergencies: the
medical emergency response plan for schools: a statement for
healthcare providers, policymakers, school administrators, and
community leaders. American Heart Association, Emergency
Cardiovascular Care Committee. Pediatrics. 2004;113(1 pt 1):
155–168

2. Sapien RE, Allen A. Emergency preparation in schools: a snap-
shot of a rural state. Pediatr Emerg Care. 2001;17(5):329–333

3. Loyacono TR. Responding to school emergencies. Emerg Med
Serv. 2005;34(4):43–44, 46, 48 passim

4. American Academy of Pediatrics, Council on School Health.
Disaster planning for schools. Pediatrics. 2008;122(4):895–901

5. Olympia RP, Wan E, Avner JR. The preparedness of schools to
respond to emergencies in children: a national survey of school
nurses. Pediatrics. 2005;116(6). Available at: www.pediatrics.
org/cgi/content/full/116/6/e738

6. Knight S, Vernon DD, Fines RJ, Dean NP. Prehospital emer-
gency care for children at school and nonschool locations.
Pediatrics. 1999;103(6). Available at: www.pediatrics.org/cgi/
content/full/103/6/e81

7. Office of Safe and Drug-Free Schools. Practical Information on
Crisis Planning: A Guide for Schools and Communities. Washington,
DC: Office of Safe and Drug-Free Schools, US Department of
Education; 2004. Available at: www.ed.gov/emergencyplan.
Accessed November 15, 2007

PEDIATRICS Volume 122, Number 4, October 2008 893
 at Amer Acad of Pediatrics on December 5, 2008 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


8. American Academy of Pediatrics, Committee on School Health.
School Health: Policy and Practice. 6th ed. Elk Grove Village, IL:
American Academy of Pediatrics; 2004

9. Taras H, Duncan P, Luckenbill D, Robinson J, Wheeler L,
Wooley S, eds. Health, Mental Health, and Safety Guidelines for
Schools. Elk Grove Village, IL: American Academy of Pediatrics;
2004

10. American Academy of Pediatrics, Committee on School Health.
Guidelines for emergency medical care in school. Pediatrics.
2001;107(2):435–436

11. Bobo N, Hallenbeck P, Robinson J; National Association of
School Nurses. Recommended minimal emergency equipment
and resources for schools: national consensus group report. J
Sch Nurs. 2003;19(3):150–156

12. American Academy of Pediatrics, Committee on Pediatric
Emergency Medicine. Emergency preparedness for children
with special health care needs. Pediatrics. 1999;104(4). Avail-
able at: www.pediatrics.org/cgi/content/full/104/4/e53

13. McIntyre CL, Sheetz AH, Carroll CR, Young MC. Administra-
tion of epinephrine for life-threatening allergic reactions in
school settings. Pediatrics. 2005;116(5):1134–1140

14. Markenson D, Pyles L, Neish S; American Academy of Pediat-
rics, Committee on Pediatric Emergency Medicine, Section on
Cardiology and Cardiac Surgery. Technical report: ventricular
fibrillation and the use of automated external defibrillators in
children. Pediatrics. 2007;120(5). Available at: www.pediatrics.
org/cgi/content/full/120/5/e1368

15. American Academy of Pediatrics, Committee on Pediatric
Emergency Medicine. Policy statement: ventricular fibrillation
and the use of automated external defibrillators in children.
Pediatrics. 2007;120(5):1159–1161

16. Garza MM. An AED in every school: the next step for public
access defibrillation. JEMS. 2003;28(3):22–23

17. Kyle JM, Leaman J, Elkins GA. Planning for scholastic cardiac
emergencies: the Ripley project. W V Med J. 1999;95(5):
258–260

18. Zheng ZJ, Croft JB, Giles WH, Mensah GA. Sudden cardiac
death in the United States, 1989 to 1998. Circulation. 2001;
104(18):2158–2163

19. Chugh SS, Jui J, Gunson K, et al. Current burden of sudden
cardiac death: multiple source surveillance versus retrospective
death certificate-based review in a large U.S. community. J Am
Coll Cardiol. 2004;44(6):1268–1275

20. Rea TD, Eisenberg MS, Sinibaldi G, White RD. Incidence of
EMS-treated out-of-hospital cardiac arrest in the United States.
Resuscitation. 2004;63(1):17–24

21. England H, Hoffman C, Hodgman T, et al. Effectiveness of
automated external defibrillators in high schools in greater
Boston. Am J Cardiol. 2005;95(12):1484–1486

22. Larsen MP, Eisenberg MS, Cummins RO, Hallstrom AP. Pre-
dicting survival from out-of-hospital cardiac arrest: a graphic
model. Ann Emerg Med. 1993;22(11):1652–1658

23. Coris EE, Miller E, Sahebzamani. Sudden cardiac death in
division I collegiate athletics: analysis of automated external
defibrillator utilization in National Collegiate Athletic Associa-
tion division I athletic programs. Clin J Sport Med. 2005;15(2):
87–91

24. Drezner JA, Courson RW, Roberts WO, et al. Inter Association
Task Force recommendations on emergency preparedness and
management of sudden cardiac arrest in high school and col-
lege athletic programs: a consensus statement. Prehosp Emerg
Care. 2007;11(3):253–271

25. Berger S, Utech L, Hazinski MF. Lay rescuer automated exter-
nal defibrillator programs for children and adolescents. Pediatr
Clin North Am. 2004;51(5):1463–1478

26. American Heart Association. Automated external defibrillation
implementation guide. Available at: www.uil.utexas.edu/
athletics/health/pdf/AED_implementation.pdf. Accessed No-
vember 15, 2007

27. Illinois Emergency Services for Children. Guidelines for the
nurse in the school setting. Available at: www.luhs.org/depts/
emsc/Schl�Man.pdf. Accessed November 15, 2007

894 AMERICAN ACADEMY OF PEDIATRICS
 at Amer Acad of Pediatrics on December 5, 2008 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


AMERICAN ACADEMY OF PEDIATRICS

POLICY STATEMENT
Organizational Principles to Guide and Define the Child Health Care System and/or Improve the Health of All Children

Medical Home Initiatives for Children With Special Needs Project Advisory Committee

The Medical Home

ABSTRACT. The American Academy of Pediatrics pro-
posed a definition of the medical home in a 1992 policy
statement. Efforts to establish medical homes for all chil-
dren have encountered many challenges, including the
existence of multiple interpretations of the “medical
home” concept and the lack of adequate reimbursement
for services provided by physicians caring for children in
a medical home. This new policy statement contains an
expanded and more comprehensive interpretation of the
concept and an operational definition of the medical
home.

ABBREVIATION. AAP, American Academy of Pediatrics.

The American Academy of Pediatrics (AAP) be-
lieves that the medical care of infants, children,
and adolescents ideally should be accessible,

continuous, comprehensive, family centered, coordi-
nated,1 compassionate, and culturally effective.2 It
should be delivered or directed by well-trained phy-
sicians who provide primary care3 and help to man-
age and facilitate essentially all aspects of pediatric
care. The physician should be known to the child
and family and should be able to develop a partner-
ship of mutual responsibility and trust with them.
These characteristics define the “medical home.” In
contrast to care provided in a medical home, care
provided through emergency departments, walk-in
clinics, and other urgent-care facilities, though some-
times necessary, is more costly and often less effec-
tive. Although inadequate reimbursement for ser-
vices offered in the medical home remains a very
significant barrier to full implementation of this con-
cept,4,5 reimbursement is not the subject of this state-
ment. It deserves coverage in other AAP forums.

Physicians should seek to improve the effective-
ness and efficiency of health care for all children and
strive to attain a medical home for every child in
their community.6 Although barriers such as geog-
raphy, personnel constraints, practice patterns, and
economic and social forces create challenges, the
AAP believes that comprehensive health care for
infants, children, and adolescents should encompass
the following services:

1. Provision of family-centered care through devel-
oping a trusting partnership with families, re-
specting their diversity, and recognizing that they
are the constant in a child’s life.

2. Sharing clear and unbiased information with the
family about the child’s medical care and manage-
ment and about the specialty and community ser-
vices and organizations they can access.

3. Provision of primary care, including but not re-
stricted to acute and chronic care and preventive
services, including breastfeeding promotion and
management,7 immunizations, growth and devel-
opmental assessments, appropriate screenings,
health care supervision, and patient and parent
counseling about health, nutrition, safety, parent-
ing, and psychosocial issues.

4. Assurance that ambulatory and inpatient care for
acute illnesses will be continuously available (24
hours a day, 7 days a week, 52 weeks a year).

5. Provision of care over an extended period of time
to ensure continuity. Transitions, including those
to other pediatric providers or into the adult
health care system, should be planned and orga-
nized with the child and family.

6. Identification of the need for consultation and
appropriate referral to pediatric medical subspe-
cialists and surgical specialists. (In instances in
which the child enters the medical system through
a specialty clinic, identification of the need for
primary pediatric consultation and referral is ap-
propriate.) Primary, pediatric medical subspe-
cialty, and surgical specialty care providers
should collaborate to establish shared manage-
ment plans in partnership with the child and fam-
ily and to formulate a clear articulation of each
other’s role.

7. Interaction with early intervention programs,
schools, early childhood education and child care
programs, and other public and private commu-
nity agencies to be certain that the special needs of
the child and family are addressed.

8. Provision of care coordination services in which
the family, the physician, and other service pro-
viders work to implement a specific care plan as
an organized team.

9. Maintenance of an accessible, comprehensive,
central record that contains all pertinent informa-
tion about the child, preserving confidentiality.
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10. Provision of developmentally appropriate and
culturally competent health assessments and
counseling to ensure successful transition to
adult-oriented health care, work, and indepen-
dence in a deliberate, coordinated way.

Medical care may be provided in various locations,
such as physicians’ offices, hospital outpatient clin-
ics, school-based and school-linked clinics, commu-
nity health centers, and health department clinics.

Regardless of the venue in which the medical care is
provided, to meet the definition of medical home, a
designated physician must ensure that the aforemen-
tioned services are provided (see Table 1 for more
details).

The need for an ongoing source of health care—
ideally a medical home—for all children has been
identified as a priority for child health policy reform
at the national and local level. The US Department of

TABLE 1. Desirable Characteristics of a Medical Home

Accessible
Care is provided in the child’s or youth’s community.
All insurance, including Medicaid, is accepted.
Changes in insurance are accommodated.
Practice is accessible by public transportation, where available.
Families or youth are able to speak directly to the physician when needed.
The practice is physically accessible and meets Americans With Disabilities Act10 requirements.

Family centered
The medical home physician is known to the child or youth and family.
Mutual responsibility and trust exists between the patient and family and the medical home physician.
The family is recognized as the principal caregiver and center of strength and support for child.
Clear, unbiased, and complete information and options are shared on an ongoing basis with the family.
Families and youth are supported to play a central role in care coordination.
Families, youth, and physicians share responsibility in decision making.
The family is recognized as the expert in their child’s care, and youth are recognized as the experts in their own care.

Continuous
The same primary pediatric health care professionals are available from infancy through adolescence and young adulthood.
Assistance with transitions, in the form of developmentally appropriate health assessments and counseling, is available to the child

or youth and family.
The medical home physician participates to the fullest extent allowed in care and discharge planning when the child is hospitalized

or care is provided at another facility or by another provider.
Comprehensive

Care is delivered or directed by a well-trained physician who is able to manage and facilitate essentially all aspects of care.
Ambulatory and inpatient care for ongoing and acute illnesses is ensured, 24 hours a day, 7 days a week, 52 weeks a year.
Preventive care is provided that includes immunizations, growth and development assessments, appropriate screenings, health care

supervision, and patient and parent counseling about health, safety, nutrition, parenting, and psychosocial issues.
Preventive, primary, and tertiary care needs are addressed.
The physician advocates for the child, youth, and family in obtaining comprehensive care and shares responsibility for the care that

is provided.
The child’s or youth’s and family’s medical, educational, developmental, psychosocial, and other service needs are identified and

addressed.
Information is made available about private insurance and public resources, including Supplemental Security Income, Medicaid, the

State Children’s Health Insurance Program, waivers, early intervention programs, and Title V State Programs for Children With
Special Health Care Needs.

Extra time for an office visit is scheduled for children with special health care needs, when indicated.
Coordinated

A plan of care is developed by the physician, child or youth, and family and is shared with other providers, agencies, and
organizations involved with the care of the patient.

Care among multiple providers is coordinated through the medical home.
A central record or database containing all pertinent medical information, including hospitalizations and specialty care, is

maintained at the practice. The record is accessible, but confidentiality is preserved.
The medical home physician shares information among the child or youth, family, and consultant and provides specific reason for

referral to appropriate pediatric medical subspecialists, surgical specialists, and mental health/developmental professionals.
Families are linked to family support groups, parent-to-parent groups, and other family resources.
When a child or youth is referred for a consultation or additional care, the medical home physician assists the child, youth, and

family in communicating clinical issues.
The medical home physician evaluates and interprets the consultant’s recommendations for the child or youth and family and, in

consultation with them and subspecialists, implements recommendations that are indicated and appropriate.
The plan of care is coordinated with educational and other community organizations to ensure that special health needs of the

individual child are addressed.
Compassionate

Concern for the well-being of the child or youth and family is expressed and demonstrated in verbal and nonverbal interactions.
Efforts are made to understand and empathize with the feelings and perspectives of the family as well as the child or youth.

Culturally effective
The child’s or youth’s and family’s cultural background, including beliefs, rituals, and customs, are recognized, valued, respected,

and incorporated into the care plan.
All efforts are made to ensure that the child or youth and family understand the results of the medical encounter and the care plan,

including the provision of (para)professional translators or interpreters, as needed.
Written materials are provided in the family’s primary language.

Physicians should strive to provide these services and incorporate these values into the way they deliver care to all children. (Note:
pediatricians, pediatric medical subspecialists, pediatric surgical specialists, and family practitioners are included in the definition of
“physician.”)
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Health and Human Services’ Healthy People 2010
goals and objectives state that “all children with spe-
cial health care needs will receive regular ongoing
comprehensive care within a medical home”8 and
multiple federal programs require that all children
have access to an ongoing source of health care. In
addition, the Future of Pediatric Education II goals
and objectives state: “Pediatric medical education at
all levels must be based on the health needs of chil-
dren in the context of the family and community”
and “all children should receive primary care ser-
vices through a consistent ‘medical home.’”9 Over
the next decade, with the collaboration of families,
insurers, employers, government, medical educators,
and other components of the health care system, the
quality of life can be improved for all children
through the care provided in a medical home.
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POLICY STATEMENT

Meningococcal Conjugate Vaccines Policy Update:
Booster Dose Recommendations

abstract
The Advisory Committee on Immunization Practices of the Centers for
Disease Control and Prevention and the American Academy of Pediat-
rics approved updated recommendations for the use of quadravalent
(serogroups A, C, W-135, and Y) meningococcal conjugate vaccines
(Menactra [Sanofi Pasteur, Swiftwater, PA] and Menveo [Novartis,
Basel, Switzerland]) in adolescents and in people at persistent high
risk of meningococcal disease. The recommendations supplement pre-
vious Advisory Committee on Immunization Practices and American
Academy of Pediatrics recommendations for meningococcal vaccina-
tions. Data were reviewed pertaining to immunogenicity in high-risk
groups, bactericidal antibody persistence after immunization, current
epidemiology ofmeningococcal disease,meningococcal conjugate vac-
cine effectiveness, and cost-effectiveness of different strategies for
vaccination of adolescents. This review prompted the following recom-
mendations: (1) adolescents should be routinely immunized at 11
through 12 years of age and given a booster dose at 16 years of age; (2)
adolescents who received their first dose at age 13 through 15 years
should receive a booster at age 16 through 18 years or up to 5 years after
their first dose; (3) adolescents who receive their first dose of meningo-
coccal conjugate vaccine at or after 16 years of age do not need a booster
dose; (4) a 2-dose primary series should be administered 2 months apart
for those who are at increased risk of invasive meningococcal disease
because of persistent complement component (eg, C5–C9, properdin, fac-
tor H, or factor D) deficiency (9 months through 54 years of age) or func-
tional or anatomic asplenia (2–54 years of age) and for adolescents with
HIV infection; and (5) a booster dose should be given 3 years after the
primary series if the primary 2-dose series was given from 2 through 6
years of ageandevery 5 years for personswhose 2-doseprimary series or
boosterdosewasgivenat7 yearsofageorolderwhoareat riskof invasive
meningococcal disease because of persistent component (eg, C5–C9, pro-
perdin, factor H, or factor D) deficiency or functional or anatomic asplenia.
Pediatrics 2011;128:1213–1218

INTRODUCTION
Neisseria meningitidis is an important cause of invasive bacterial dis-
ease in infants, children, adolescents, and young adults. The highest
rates occur in children younger than 1 year. Unlike infants in whom
serogroup B meningococcus causes the majority of invasive disease,
the majority of cases in adolescents and young adults in the United
States are caused by serogroups that are included in available vac-

COMMITTEE ON INFECTIOUS DISEASES

KEY WORDS
adolescents, meningitis, meningococcal vaccine, immunization,
vaccination

ABBREVIATIONS
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CI—confidence interval
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cines. Adolescents and young adults
experience rates of meningococcal
disease that exceed those of the gen-
eral population.1 Increased risk begins
at 14 years of age and persists through
the age of 22 years (Fig 1).1

BACKGROUND AND RATIONALE

In 2005, the Advisory Committee on Im-
munization Practices of the Centers for
Disease Control and Prevention and the
American Academy of Pediatrics devel-
oped recommendations for the use of
the quadrivalent meningococcal conju-
gate vaccine (MCV4)with the objective of
protecting adolescents as well as young
adults aged 16 through 21 years, the
time at which meningococcal disease
ratespeak.2–6 Recent informationonper-
sistence of antibodies and the occur-
rence of breakthrough cases indicates
that this recommendation for adminis-
tration ofMCV4 at 11 through 12 years of
agemay not provide protection formore
than 5 years or throughout the full pe-
riod of highest risk.

Certain immunocompromising condi-
tions predispose to invasive meningo-
coccal infection, including persistent
complement component (such as C5–
C9, properdin, factor H, or factor D) de-
ficiency, functional or anatomic as-
plenia, and HIV infection. These
immunocompromising conditionsmay
reduce immune response to the me-

ningococcal conjugate vaccine or may
require higher titers of antibody to
provide protection. Thus, people with
these conditions are likely to benefit
from a 2-dose primary series.

RATIONALE FOR ADDING A
BOOSTER DOSE TO THE
ADOLESCENT MENINGOCOCCAL
IMMUNIZATION SCHEDULE

In 2005, when the recommendation was
made for routine administration of me-
ningococcal vaccine to 11- through 12-
year-olds,2,4 with catch-up immunization
through 18 years of age, protective anti-

body concentrations were expected to
persist for 10 years, through the period
of increased vulnerability. Recent stud-
ies that evaluated antibody persistence
after administration of MCV4 demon-
strated that approximately 50% of per-
sons vaccinated 5 years earlier will not
have protective bactericidal antibody
concentrations for serogroups C and Y
(Table 1).7–12 These serologic data dem-
onstratedwaning immunity 5 yearsafter
MCV4 administration, and serum anti-
body concentrations returned to levels
similar to those detected in vaccine-
naive individuals (Sanofi Pasteur [5-year
follow-up of 11- to 18-year-olds at first
dose], personal communication, sanfi
provided slides with the data to the ACIP
Meningococcal Working Group. Written
communication/unpublished data.).

Additional data suggest that waning
antibody concentrations result in in-
creased susceptibility to meningococ-
cal disease in older adolescents and
young adults.13 Comparisons of the
numbers of estimated annual cases of
serogroup C and Y disease in the pe-
riod before the vaccine recommenda-
tion (2000–2004) with those from
post–vaccine-recommendation years

FIGURE 1
Annual incidence of meningococcal disease (serogroup C and serogroup Y), by age—Active Bacterial
Core Surveillance (ABCs), United States 1999–2008. (Reproduced with permission from Centers for
Disease Control and Prevention. MMWR Morb Mortal Wkly Rep. 2011;60[3]:73.)

TABLE 1 Summary of Serogroup C Bactericidal Antibody Persistence as Determined by Serum
Bactericidal Activity (SBA) 2–5 Years After Vaccination With Menveo and/or Menactra

Age Group (yrs)
at Vaccination

Years
Postvaccination

Serogroup C SBA Vaccine No. of Vaccine
Recipients in
Study

% of Recipients
With Protective
Antibody Levels

11 through 18* 2 % hSBA ““ 1:8 Menveo 273 62
Menactra 185 58

11 through 18† 3 % hSBA ““ 1:4 Menactra 52 35
MPSV4 48 35

11 through 18§ 3 % brSBA ““ 1:128 Menactra 71 75
MPSV4 72 60

2 through 10§ 5 % brSBA ““ 1:128 Menactra 108 55
MPSV4 207 42

11 through 18§ 5 % brSBA ““ 1:128 Menactra 16 56
MPSV4 10 60

Abbreviations: hSBA-SBA using human complement; brSBA-SBA using baby rabbit complement; MPSV4-quadrivalent menin-
gococcal polysaccharide vaccine.
* Source: Gill C, Baxter R, Anemona A, Cavarro G, Dull P. Persistence of immune responses after a single dose of Novartis
meningococcal serogroup A, C, W-135 and Y CRM-197 conjugate vaccine (Menveo) or Menactra among healthy adolescents.
Human Vaccines; 2010, 6:881–7.
† Source: Vu DM, Welsch JA, Zuno-Mitchell P, Dela Cruz N, Granoff DM. Antibody persistence 3 years after immunization of
adolescents with quadrivalent meningococcal conjugate vaccine. J Infect Dis 2006;193:821–8.
§ Source: Proceedings of the Advisory Committee on Immunization Practices (ACIP) meeting, June 2009.
Reproduced with permission from Centers for Disease Control and Prevention.MMWRMorbMortal Wkly Rep. 2011;60(3):74.
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(2005–2009) revealed a greater reduc-
tion in the number of cases among ad-
olescents aged 11 through 14 years
(74% reduction) when compared with
older adolescents of aged 15 through
18 years (27% reduction).

A case-control study that evaluated vac-
cine effectiveness of the first licensed
MCV4 (Menactra [Sanofi Pasteur, Swift-
water, PA]) noted a decrease in vaccine
effectiveness with time since immuniza-
tion.14 The overall vaccine effectiveness
for adolescents immunized 0 to 5 years
previously was 78.0% (95% confidence
interval [CI]: 29%–93%). The effective-
ness of the vaccine for persons vacci-
nated less than 1 year earlier, 1 year ear-
lier, and 2 through 5 years earlier was
95% (95% CI: 10%–100%), 91% (95% CI:
10%–101%), and 58% (95% CI: 72%–
89%), respectively. Although the 95% CIs
around thepoint estimatewerewide, the
trend supports waning immunity. Data
for vaccine effectiveness beyond 5 years
since immunization are not available.

Between July 1, 2006, and October 31,
2010, the Centers for Disease Control
and Prevention received 30 reports of
serogroup C or Y invasive meningococ-
cal disease in persons aged 15
through 22 years who had previously
received a meningococcal conjugate
vaccine; 12 of the 30 cases of meningo-
coccal disease occurred in 2010. The
mean age of people in these cases
from 2010 was 18.2 years (range:
16–22 years). The mean time since
they had received their meningococcal
conjugate vaccine and the develop-
ment of meningococcal disease was
3.25 years (range: 1.5–4.6 years). Five
of these 12 people with breakthrough
meningococcal disease had an under-
lying condition that might have af-
fected their risk of meningococcal dis-
ease (Centers for Disease Control and
Prevention, personal communication
from Amanda Cohn MD, 2010).1

Cases of breakthrough meningococcal
disease in MCV4 recipients seem to

have clinical manifestations similar to
disease occurring in vaccine-naive
persons.14,15 The lack of modification of
illness suggests that an anamnestic
immune response was not sufficient to
modify disease severity. Recent data
suggest that the memory response af-
ter meningococcal C conjugate vac-
cine is not rapid enough to protect
against disease.15 The incubation pe-
riod for invasive meningococcal dis-
ease is usually less than 3 days. After
initial priming with monovalent menin-
gococcal C (MenC) conjugate vaccine,
a memory response after a booster
dose is not measurable until 5 to 7
days after the booster.9

Herd immunity seems to be important
for long-term protection after wide-
spread use of monovalent meningo-
coccal C conjugate vaccine in the
United Kingdom. Immunization cover-
age with MCV4 has been slow in the
United States. In the 2009 National Im-
munization Survey-Teen, 53.6% of ado-
lescents aged 13 through 17 years had
received a dose of meningococcal vac-
cine.16 To date, there is no evidence
that this level of uptake of a single dose
of MCV4 provides herd immunity in the
United States.

Two studies have assessed the sero-
logic response after a booster dose of
MCV4 (Menactra).7,14 When a booster
dose was administered either 3 or 5
years after the first dose, the geomet-
ricmean titer elicited after the booster
dose was substantially higher than
that after the primary dose. This find-
ing is consistent with expectations that
the first dose of MCV4 primes the im-
mune system and results in a strong
response to the booster dose. Local
and systemic reactions to the booster
dose were comparable to reactions
noted in persons who received a first
dose. The duration of protective con-
centrations of antibody after a booster
dose is not known. A booster dose ad-
ministered at 16 through 18 years of

age is expected to result in protective
antibody concentrations through the
age of 21 years.

The cost of a second dose of MCV4
in adolescents was considered in
deliberations that led to the new rec-
ommendation. When using the cost-
effectiveness measure of quality-
adjusted life-years (QALYs), the 2-dose
schedule had a lower cost per QALY
than did the recommendation for a sin-
gle dose given at 11 through 12 years
of age, because the 2-dose series re-
sults in a greater reduction in the
number of cases, morbidities, and
mortalities attributable to invasiveme-
ningococcal disease.17 Another option
was a single dose of MCV4 at 15 years
of age. This had the lowest cost per
QALY of the 3 options considered (no
change in recommendation; single
dose at 15 years of age; and 2 doses: at
11–12 years of age and a booster at 16
years of age).17 However, the cost per
QALY for the single dose at 15 years of
age and the 2-dose series at 11 and 16
years of age was not significantly dif-
ferent, and the 2-dose series resulted
in fewer cases of invasivemeningococ-
cal disease and fewer deaths.17

RATIONALE FOR A 2-DOSE PRIMARY
SERIES FOR PERSONS WITH
PERSISTENT COMPLEMENT
COMPONENT DEFICIENCY,
FUNCTIONAL OR ANATOMIC
ASPLENIA, OR HIV

People with persistent complement
component deficiency or properdin defi-
ciency respond similarly to healthy chil-
drenwhen immunizedwith thequadriva-
lent meningococcal polysaccharide
vaccine (MPSV4). However, their anti-
bodies wanemore quickly than do those
of healthy children. Antibody data from
this population after administration of
MCV4 are lacking. Maintaining high anti-
body concentrations is important for
people with complement component
deficiency, because higher antibody con-
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centrations are needed for other clear-
ance mechanisms, such as opsonophago-
cytosis, to kill meningococci.18,19

Asplenic people achieve significantly
lower geometric mean serum bacteri-
cidal activity than do healthy people
immunized with monovalent meningo-
coccal C conjugate vaccine. In 1 study,
a protective antibody concentration
was not achieved in 20% of asplenic
people after vaccination.20 However,
the percentage of those in whom pro-
tective antibody concentrations did
not develop decreased to 7% when a
booster dosewas given 2months later,
which suggests that a booster dose
can increase the proportion of as-
plenic people who have protective an-
tibody concentrations and might be
able to achieve higher circulating anti-
body concentrations and improve im-
munologic memory.

Although HIV-infected children may
have an increased risk of meningococ-
cal disease, the magnitude of the in-
creased risk has not been established.
MCV4 is not routinely recommended
for HIV-infected children younger than
11 years. Response rates to MCV4

among HIV-infected adolescents are
lower than those in healthy adoles-
cents. In 1 study, seroconversion rates
were significantly lower in adoles-
centswith CD4� T-lymphocyte percent-
ages less than 15% or viral loads
greater than 10 000 copies per mL.21

A 2-dose primary series has not been
studied in older children or adoles-
cents. However, immunogenicity and
safety of a 2-dose primary series of
MCV4 with either Menactra or Menveo
(Novartis, Basel, Switzerland) have
been evaluated in infants and young
children. Infants who received a 2-dose
primary series of Menactra at 9
months and 12 through 15 months of
age developed high antibody titers af-
ter the second dose. Data provided by
Sanofi Pasteur has noted decreases in
antibody concentrations for some
pneumococcal serotypes whenMenac-
tra is administered at the same time
as Prevnar 7 (Wyeth Pharmaceuticals,
Philadelphia, PA) at 9 months and 12 to
15 months of age. The clinical signifi-
cance of these decreased antibody con-
centrations is not clear. Because pneu-
mococcal infectionsareamorecommon

problem in children with asplenia (func-
tional or anatomic), it would be prudent
to provide age-appropriate pneumococ-
cal conjugate vaccines to asplenic chil-
dren and provideMCV4 after completion
of the pneumococcal conjugate vaccine
series. Adverse events after 2 doses of
Menveogiven 2months apart to children
2 through 5 years of age had similar
rates as after a single dose.22

UPDATED MENINGOCOCCAL
CONJUGATE VACCINE
RECOMMENDATIONS

Routine Vaccination of Adolescents
11 Through 18 Years of Age

Routine immunization of adolescents
with MCV4 is recommended at age 11
through 12 years along with a 1-time
booster doseat 16 years of age (Table 2).
For adolescents who receive their first
dose of MCV4 at age 13 through 15
years, a 1-time booster should be ad-
ministered, preferably at age 16
through 18 years, to provide additional
protection during the period of in-
creased risk. Adolescents who receive
their first dose of MCV4 at or after 16
years of age do not need a booster

TABLE 2 Recommended Vaccination Schedule and Intervals

Subgroup Primary Vaccination Booster Dose

9–23 mo, with high-risk
conditions

Children with complement deficiencies 2 doses of MCV4, 3 mo apart If the first dose is received at 9 mo to 6 y
of age and child remains at increased
risk for meningococcal disease, child
should receive an additional dose of MCV4
3 y after primary vaccination; boosters
should be repeated every 5 y thereafter

Children with HIV, if another indication for
vaccination exists

2 doses of MCV4, 3 mo apart

All others in this age group recommended
for vaccination (travelers to the
“meningitis belt,” etc)

2 doses of MCV4, 3 mo apart (infants
receiving the vaccine before
travel can receive the doses as
early as 2 mo apart)

2–18 y, with high risk
conditionsa

Children with complement deficiencies or
functional or anatomic asplenia

2 doses of MCV4, 2 mo apart If the first dose is received at 7 y of age
or older and child remains at increased
risk for meningococcal disease, child
should receive an additional dose of MCV4
5 y after primary vaccination; boosters
should be repeated every 5 y thereafter

Children with HIV, if another indication for
vaccination exists

2 doses of MCV4, 2 mo apart

All others in this age group recommended
for vaccination (travelers to the
Meningitis Belt, etc)

1 dose of MCV4

All other children aged
11–18 y

— Routine vaccination with MCV4 at
ages 11–12 y

If vaccinated at age 11–12 y, should receive
a 1-time booster dose at the age of 16 y
If vaccinated at age 13–15 y, should receive
a 1-time booster dose at the age of 16–18 y

Currently, there are currently 2 licensed MCV4 products. One product, Menactra, is manufactured by Sanofi Pasteur and is licensed for use in persons aged 9 months through 55 years of age. The
secondproduct,Menveo, ismanufactured by Novartis Vaccines andDiagnostics, Inc and is licensed for use in persons aged 2 through 55 years of age. Ameningococcal polysaccharide vaccine is also
available. This product is licensed for use in persons 2 years of age and older and may be used when meningococcal conjugate vaccine is unavailable or contraindicated.
a Includes children who have complement (eg, C5–C9, properdin, factor H, or factor) deficiencies or anatomic or functional asplenia and children with HIV infection; travelers to or residents
of countries in which meningococcal disease is hyperendemic or epidemic; and children who are part of a community outbreak of a vaccine-preventable serogroup.
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dose. Immunization with the MCV4 vac-
cine is not recommended after 21
years of age in healthy people because
of diminished risk of meningococcal
disease after that age.

People at Persistent Increased
Risk of Meningococcal Disease

People with persistent complement defi-
ciencies, functional or anatomic as-
plenia, or HIV infection should receive a
2-dose primary series given 2 months
apart. Children aged 9 months or older
withpersistent complementdeficiencies
or functional or anatomic asplenia
should receive the 2-doseprimary series
of MCV4. Children aged 2 years or older
with functional or anatomic asplenia
should receive the 2-doseprimary series
of MCV4. HIV-infected adolescents (�11
years) should receive a 2-dose primary
series of MCV4 if they have not received
any doses of MCV4 previously. HIV-
infected children aged 2 through 10
years are likely to be at increased risk of
meningococcal disease, but the risk is
not as great as for invasive Streptococ-
cus pneumoniae. MCV4 is not routinely
recommended for HIV-infected children
younger than 11 years. Providers may
elect to give HIV-infected children aged 2
through 10 years a 2-dose primary se-
ries of MCV4. People with a history of
complement component deficiency, as-
plenia, or HIV infection who have previ-
ously received a single dose of meningo-
coccal conjugate vaccine as their
primary dose should receive a second
dose at least 2 months later. Booster
doses should be given 3 years after the
primary series if the primary 2-dose se-
ries was given from 2 through 6 years of
age and 5 years after the primary series
if the primary 2-dose series was given at
7 years of age or older. Boosters should
then be given every 5 years. People who
are at increased risk of meningococcal
disease other than those with immuno-
compromising conditions (microbiolo-
gistswhowork routinelywithNmeningi-

tidis or travelers to or residents of
countries in which meningococcal dis-
ease is hyperendemic) should receive a
single-dose primary series. If they re-
main at increased risk, a booster dose
should be given 3 years later if the pri-
mary dose was given from 2 through 6
years of age and 5 years after the last
dose if the previous dose was given at 7
years of age or older. If they continue to
remain at risk, additional boosters
should be given every 5 years.

IMPLEMENTATION ISSUES

Whenever feasible, the same brand of
vaccine should be used for all doses of
the vaccination series. Data are limited
on the interchangeability ofmeningococ-
cal vaccineproducts fromdifferentman-
ufacturers. A small study revealed simi-
lar antibody responses when either
Menactra or Menveo was given after a
first doseofMenactra. If vaccinationpro-
viders do not know or do not have avail-
able the brand of vaccine product previ-
ously administered, any product should
be used to continue or complete the se-
ries. People who received quadrivalent
meningococcal polysaccharide vaccine
5 or more years previously and remain
at risk of meningococcal disease should
be revaccinatedwithMCV4. There are no
data to provide guidance as to how to
address future needs for MCV4 vaccine
in children who may have received vac-
cine products overseas that differ from
products available in the United States. If
these children remain at risk of menin-
gococcal disease (healthy adolescent
aged 11 years or older, complement de-
ficiency, asplenia, etc), it would be pru-
dent to provide MCV4 according to the
recommendations for their risk group.

MCV4 is safe and immunogenic among
nonpregnantwomenaged11 through55
years. No data are available on the safety
of MCV4 during pregnancy. MCV4 should
only be given to a pregnant woman if the
benefit of providing vaccine during preg-
nancy outweighs the potential for risk.

There is no contraindication to adminis-
tering any dose ofMCV4 to awomanwho
is breastfeeding.

Some states, secondary schools, col-
leges, or universities have policies that
require immunization against meningo-
coccal disease as a condition of enroll-
ment. A single dose of MCV4 5 or fewer
years before matriculation should be
considered acceptable. A booster dose
should be administered before matricu-
lation if the adolescent was immunized
more than 5 years previously.
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ABSTRACT
Young patients and their parents often are unsure about what represents normal
menstrual patterns, and clinicians also may be unsure about normal ranges for
menstrual cycle length and amount and duration of flow through adolescence. It
is important to be able to educate young patients and their parents regarding what
to expect of a first period and about the range for normal cycle length of subse-
quent menses. It is equally important for clinicians to have an understanding of
bleeding patterns in girls and adolescents, the ability to differentiate between
normal and abnormal menstruation, and the skill to know how to evaluate young
patients’ conditions appropriately. Using the menstrual cycle as an additional vital
sign adds a powerful tool to the assessment of normal development and the
exclusion of pathological conditions.

INTRODUCTION
Young patients and their parents frequently have difficulty assessing what consti-
tutes normal menstrual cycles or patterns of bleeding. Girls may be unfamiliar with
what is normal and may not inform their parents about menstrual irregularities or
missed menses. Additionally, girls often are reluctant to discuss this very private
topic with a parent, although they may confide in another trusted adult. Some girls
will seek medical attention for cycle variations that actually fall within the normal
range. Others are unaware that their bleeding patterns are abnormal and may be
attributable to significant underlying medical issues with the potential for long-
term health consequences.

Clinicians also may be unsure about normal ranges for menstrual cycle length
and for amount and duration of flow through adolescence. Clinicians who are
confident in their understanding of early menstrual bleeding patterns may convey
information to their patients more frequently and with less prompting; girls who
have been educated about menarche and early menstrual patterns will experience
less anxiety when they occur.1 By including an evaluation of the menstrual cycle
as an additional vital sign, clinicians reinforce its importance in assessing overall
health status for both patients and parents. Just as abnormal blood pressure, heart
rate, or respiratory rate may be key to the diagnosis of potentially serious health
conditions, identification of abnormal menstrual patterns through adolescence
may permit early identification of potential health concerns for adulthood.
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NORMALMENSTRUAL CYCLES

Menarche
From the early 1800s to the mid-1950s, menarche oc-
cured at increasingly younger ages in the United States,
but there has been no further decline in the last 40 to 50
years. This finding also has been seen in international
studies of other developed urban populations.2 The US
National Health and Nutrition Examination Surveys
have found no significant change in the median age at
menarche over the past 30 years except among the
non-Hispanic black population, which has a 5.5-month
earlier age at menarche than it did 30 years ago.3 Age at
menarche varies internationally and especially in less
developed countries; in Haiti, for example, the mean age
at menarche is 15.37 years.4,5 This knowledge may be
especially pertinent for practitioners with a large num-
ber of immigrant families in their patient population.
Although onset of puberty and menarche typically occur
at a later age in females from less well-developed na-
tions, 2 large studies have confirmed that a higher gain
in body mass index (BMI) during childhood is related to
an earlier onset of puberty.6,7 This earlier onset of pu-
berty may result from attainment of a minimal requisite
body mass at a younger age. Other possible explanations
for the perceived trend in timing and progression of
puberty are environmental factors, including socioeco-
nomic conditions, nutrition, and access to preventive
health care.8

Despite variations worldwide and within the US pop-
ulation, median age at menarche has remained relatively
stable, between 12 and 13 years, across well-nourished
populations in developed countries. The median age of
females when they have their first period or menarche is
12.43 years (see Table 1).3 Only 10% of females are
menstruating at 11.11 years of age; 90% are menstruat-
ing by 13.75 years of age. The median age at which black
female adolescents begin to menstruate is earlier (12.06
years of age) than the median age for Hispanic (12.25
years of age) and non-Hispanic white (12.55 years of
age) females.3 Although black girls start to mature earlier
than non-Hispanic white and Hispanic girls, US females
complete secondary sexual development at approxi-
mately the same ages.9

Menarche typically occurs within 2 to 3 years after
thelarche (breast budding), at Tanner stage IV breast
development, and is rare before Tanner stage III devel-
opment.10 Menarche correlates with age at onset of pu-
berty and breast development. In girls with early onset

of breast development, the interval to menarche is
longer (3 years or more) than in girls with later on-
set.11–13 By 15 years of age, 98% of females will have had
menarche.3,14

Traditionally, primary amenorrhea has been defined
as no menarche by 16 years of age; however, many
diagnosable and treatable disorders can and should be
detected earlier, using the statistically derived guideline
of 14 to 15 years of age.3,14 Thus, an evaluation for
primary amenorrhea should be considered for any ado-
lescent who has not reached menarche by 15 years of
age or has not done so within 3 years of thelarche.
Accordingly, lack of breast development by 13 years of
age also should be evaluated.15

Cycle Length and Ovulation
Menstrual cycles are often irregular through adoles-
cence, particularly the interval from the first to the sec-
ond cycle. According to the World Health Organization’s
international and multicenter study of 3073 girls, the
median length of the first cycle after menarche was 34
days, with 38% of cycle lengths exceeding 40 days.
Variability was wide: 10% of females had more than 60
days between their first and second menses, and 7% had
a first cycle length of 20 days.16 Most females bleed for 2
to 7 days during their first menses.17–19

Early menstrual life is characterized by anovulatory
cycles,20,21 but the frequency of ovulation is related to
both time since menarche and age at menarche.21–23

Early menarche is associated with early onset of ovula-
tory cycles. When the age at menarche is younger than
12 years, 50% of cycles are ovulatory in the first gyne-
cologic year (year after menarche).

By contrast, it may take 8 to 12 years after menarche
until females with later-onset menarche are fully ovu-
latory.23 Despite variability, most normal cycles range
from 21 to 45 days, even in the first gynecologic year,16–18

although short cycles of fewer than 20 days and long
cycles of more than 45 days may occur. Because long
cycles most often occur in the first 3 years postmen-
arche, the overall trend is toward shorter and more
regular cycles with increasing age. By the third year after
menarche, 60% to 80% of menstrual cycles are 21 to 34
days long, as is typical of adults.16,18,24 An individual’s
normal cycle length is established around the sixth gy-
necologic year, at a chronologic age of approximately 19
or 20 years.16,18

Two large studies, one cataloging 275 947 cycles in
2702 females and another reporting on 31 645 cycles in
656 females, support the observation that menstrual
cycles in girls and adolescents typically range from 21 to
approximately 45 days, even in the first gynecologic
year.25,26 In the first gynecologic year, the fifth percentile
for cycle length is 23 days and the 95th percentile is 90
days. By the fourth gynecologic year, fewer females are
having cycles that exceed 45 days, but anovulation is still

TABLE 1 Normal Menstrual Cycles in Young Females

Menarche (median age): 12.43 years
Mean cycle interval: 32.2 days in first gynecologic year
Menstrual cycle interval: typically 21–45 days
Menstrual flow length: �7 days
Menstrual product use: 3–6 pads/tampons per day
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significant for some, with the 95th percentile for cycle
length at 50 days. By the seventh gynecologic year,
cycles are shorter and less variable, with the fifth per-
centile for cycle length at 27 days and the 95th percentile
at only 38 days. Thus, during the early years after men-
arche, cycles may be somewhat long because of anovu-
lation, but 90% of cycles will be within the range of 21
to 45 days.16

ABNORMALMENSTRUAL CYCLES

Prolonged Interval
A number of medical conditions can cause irregular or
missed menses in adolescents. Although secondary am-
enorrhea has been defined as the absence of menses for
6 months, it is statistically uncommon for girls and ad-
olescents to remain amenorrheic for more than 3
months or 90 days—the 95th percentile for cycle length.
Thus, it is valuable to begin evaluation of secondary
amenorrhea after the absence of menses for 90 days.
Therefore, girls and adolescents with chaotically irregu-
lar cycles with more than 3 months between periods
should be evaluated, not reassured that it is “normal” to
have irregular periods in the first gynecologic years.

Irregular menses may be associated with many con-
ditions, including pregnancy, endocrine disorders, and
acquired medical conditions, because all of these condi-
tions are associated with derangement of hypothalamic-
pituitary endocrine function (see Table 2). Commonly,
polycystic ovary syndrome (PCOS) causes prolonged in-
tervals between menstrual periods, especially in patients
with signs of androgen excess. The pathogenesis of PCOS
is unclear; many experts believe that PCOS results from
primary functional intraovarian overproduction of an-
drogen. Others believe that excessive luteinizing hor-
mone secretion from the pituitary gland, which stimu-
lates a secondary ovarian androgen excess, has a role in
causing the disorder. Still others hypothesize that PCOS
may be related to hyperinsulinism. Whatever its origins,

PCOS accounts for 90% of hyperandrogenism among
females and, by definition, is characterized by amenor-
rhea and oligomenorrhea. Before the diagnosis is con-
firmed, hyperprolactinemia, adrenal and ovarian tu-
mors, and drug effects (such as those caused by danazol
and several psychotropic medications) must be ruled
out. Additionally, although uncommon in the general
population, congenital adrenal hyperplasia should be
ruled out by a negative 17-�-hydroxyprogesterone test
result (serum concentrations less than 1000 ng/dL).27

Treatment of PCOS should target menstrual irregulari-
ties, hirsutism if present, obesity, or insulin resistance.

Menstrual irregularities can be caused by disturbance
of the central gonadotropin-releasing hormone pulse
generator as well as by significant weight loss, strenuous
exercise, substantial changes in sleeping or eating habits,
and severe stressors. Menstrual disturbances also occur
with chronic diseases, such as poorly controlled diabetes
mellitus; with genetic and congenital conditions, such as
Turner syndrome; and with other forms of gonadal dys-
genesis. The diagnosis of pregnancy always should be
excluded, even if the history suggests the patient has not
been sexually active.

Excessive Menstrual Flow
A female’s first period usually is reported to be of me-
dium flow, and the need for menstrual hygiene products
is not typically excessive. Although experts typically re-
port that the mean blood loss per menstrual period is 30
mL per cycle and that chronic loss of more than 80 mL
is associated with anemia, this has limited clinical utility
because most females are unable to measure their blood
loss. However, a recent study in adult women confirms
that the perception of heavy menstrual flow is correlated
with a higher objective volume of blood loss.28

Attempts to measure menstrual blood loss on the
basis of number of pads or tampons used per day or
frequency of pad changes are subject to variables such as
the individual’s fastidiousness, her familiarity or comfort
with menstrual hygiene products, and even variation
among types and brands of pads or tampons.29 Most
report changing a pad approximately 3 to 6 times a day,
although external constraints such as school rules and
limited time between classes may make menstrual hy-
giene more problematic for adolescents than adults.
Menstrual flow requiring changes of menstrual products
every 1 to 2 hours is considered excessive, particularly
when associated with flow that lasts more than 7 days at
a time. This type of acute menorrhagia, although most
often associated with anovulation, also has been associ-
ated with the diagnosis of hematologic problems, includ-
ing von Willebrand disease and other bleeding disorders,
or other serious problems, including hepatic failure and
malignancy.30–33

The prevalence of von Willebrand disease is 1% in the
general population. Von Willebrand disease is the most

TABLE 2 Causes of Menstrual Irregularity

Pregnancy
Endocrine causes

Poorly controlled diabetes mellitus
Polycystic ovary syndrome (PCOS)
Cushing disease
Thyroid dysfunction
Premature ovarian failure
Late-onset congenital adrenal hyperplasia

Acquired conditions
Stress-related hypothalamic dysfunction
Medications
Exercise-induced amenorrhea
Eating disorders (both anorexia and bulimia)

Tumors
Ovarian tumors
Adrenal tumors
Prolactinomas
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common medical disorder associated with menorrhagia
at menarche.34 As many as 1 in 6 girls presenting to an
emergency department with acute menorrhagia may
have von Willebrand disease.30 Therefore, hematologic
disorders should be considered in patients presenting
with menorrhagia—especially those presenting acutely
at menarche. Hormonal treatment, in the form of estro-
gen therapy, may affect hematologic factors and mask
the diagnosis. Blood collection to screen for hematologic
disorders should be obtained before initiating treatment.
Evaluating the patient may include referral to a hema-
tologist or a specialized hemophilia treatment center for
appropriate screening.

ANTICIPATORY GUIDANCE
Because development of secondary sex characteristics
begins at ages as young as 8 years, primary care clini-
cians should include pubertal development in their an-
ticipatory guidance to children and parents from this age
on. Clinicians should take an ongoing history and per-
form a complete annual examination, including the in-
spection of the external genitalia. It is important to ed-
ucate children and parents about the usual progression
of puberty. This includes the likelihood that a child’s
initial breast growth may initially be unilateral and
slightly tender. Breast development will likely then be-
come bilateral, but some asymmetry is normal. Young
females and their parents should understand that the
progression of puberty also includes the development of
pubic hair, which will increase in amount over time and
become thicker and curlier. Additionally, clinicians
should convey that females will likely begin to menstru-
ate approximately 2 to 2.5 years after breast develop-
ment begins, keeping in mind that recent studies have
suggested that the onset of both breast development and
menarche may occur slightly earlier for black girls than
for white girls.35 Young females should understand that
menstruation is a normal part of development and
should be instructed on use of feminine products and on
what is considered normal menstrual flow. Ideally, both
parents and clinicians can participate in this educational
process.

EVALUATION
Once young females begin menstruating, evaluation of
the menstrual cycle should be included with an assess-
ment of other vital signs. By including this information
with the other vital signs, clinicians emphasize the im-
portant role of menstrual patterns in reflecting overall
health status. Clinicians should ask at every visit for the
first date of the patient’s last menstrual period. Clinicians
should convey that the menstrual cycle is from the first
day of a period to the first day of the next period and
may vary in length.

Both the American Academy of Pediatrics and the
American College of Obstetricians and Gynecologists

recommend preventive health visits during adolescence
to begin a dialogue and establish an environment where
a patient can feel good about taking responsibility for her
own reproductive health and feel confident that her
concerns will be addressed in a confidential setting.36,37

These visits are also an opportunity to provide guidance
to young females and their parents on adolescent phys-
ical development based on data that define normal pu-
bertal development, menarche, and menstrual cyclici-
ty.38 Even during visits with adult patients who interact
with adolescents or have children, education about ap-
propriate expectations and normal patterns for the ado-
lescent menstrual cycle may be helpful guidance in the
decision to consider evaluation.

Asking the patient to begin to chart her menses may
be beneficial, especially if the bleeding history is too
vague or considered to be inaccurate. Although uncom-
mon, abnormalities do occur. Confirming normal inter-
nal and external genital anatomy with a pelvic exami-
nation or ultrasonography can rule out significant
abnormalities. Therefore, one might consider the men-
strual cycle as a type of vital sign and an indicator of
other possible medical problems. Using menarche or the
menstrual cycle as a sensitive vital sign adds a powerful
tool to the assessment of normal hormonal development
and the exclusion of serious abnormalities, such as an-
orexia nervosa, inflammatory bowel disease, and many
other chronic illnesses. Menstrual conditions that sug-
gest the need for further evaluation are listed in Table 3.

Because menarche is such an important milestone in
physical development, it is important to be able to edu-
cate young females and their parents regarding what to
expect of a first period and about the range for normal
cycle length of subsequent menses. Girls who have been
educated about early menstrual patterns will experience
less anxiety as development progresses.1 It is equally
important for clinicians to have an understanding of
bleeding patterns of young females, the ability to differ-
entiate between normal and abnormal menstruation,

TABLE 3 Menstrual Conditions That May Require Evaluation

Menstrual periods that:
● Have not started within 3 years of thelarche
● Have not started by 13 years of age with no signs of pubertal development
● Have not started by 14 years of age with signs of hirsutism
● Have not started by 14 years of age with a history or examination suggestive

of excessive exercise or eating disorder
● Have not started by 14 years of age with concerns about genital outflow tract

obstruction or anomaly
● Have not started by 15 years of age
● Are regular, occurring monthly, and then become markedly irregular
● Occur more frequently than every 21 days or less frequently than every 45

days
● Occur 90 days apart even for one cycle
● Last �7 days
● Require frequent pad/tampon changes (soaking more than 1 every 1–2

hours)
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and the skill to know how to evaluate the young female
patient appropriately.
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POLICY STATEMENT  

 

AACAP/CWLA POLICY STATEMENT ON MENTAL HEALTH 
AND SUBSTANCE USE SCREENING AND ASSESSMENT OF 

CHILDREN IN FOSTER CARE  

I. INTRODUCTION 

Children who are removed from their primary caregivers because of suspected 
child abuse, neglect, or caregiver impairment have compelling and urgent mental 
health and are at risk for substance abuse disorders. The American Academy of 
Child and Adolescent Psychiatry (AACAP) and the Child Welfare League of 
America (CWLA) urge that these children receive immediate mental health and 
substance use screening followed by a comprehensive mental health and 
substance use assessment and periodic reassessments. This screening and 
assessment is to assure that these children receive prompt and appropriate mental 
health and substance use care. In order to achieve this, the screening and 
assessment should be: 

II. COMPLETED IN A TIMELY WAY BY TRAINED AND QUALIFIED 
PROFESSIONALS  

An initial mental health and substance use screening should be conducted within 
24 hours of a child's placement in the care of the child welfare agency. The mental 
health and substance use screening is intended to identify children in urgent need 
of emergency mental health and substance use services, including youth whose 
behavior may pose a danger to themselves or others. Appropriate training should 
be provided on the screening protocol, and the individual administering the 
screening should have on-site or readily accessible mental health and substance 
use consultation. Ideally, the mental health and substance use screening will take 
place as part of a child's health examination upon entry into care and be 
conducted by a health professional with expertise in the developmental and 
mental health and substance use needs of children in foster care. 3 

Children who are removed from their family may require an intervention to 
address their separation issues immediately. The screening process should assess 
the internalized and externalized levels of distress the child is in regarding the 
separation and identify and support the child's strengths and successful coping 
strategies. Based on the outcome of the individualized screen the child minimally 
should be provided a triage intervention to address the child's feelings regarding 
the separation, the needs of the new placement, and to provide support for the 
child around the separation. It is recommended that the process be monitored to 



ensure all children receive the mental health and substance use screen and 
appropriate intervention based on their individualized needs.  

Children entering foster care and their families should receive a comprehensive 
mental health and substance use assessment within 60 days of placement, or 
sooner based on the severity of the child's needs as identified in the screening 
process. Assessments should be conducted by qualified mental health and 
substance use providers and include the active involvement of a child and 
adolescent psychiatrist. The comprehensive assessment should incorporate use of 
developmentally appropriate techniques and tools, be conducted in a comfortable 
and accessible setting, and address the child and family's strengths as well as 
needs. Informed consent should be obtained from the party or parties legally 
responsible for the child. Where indicated, the child or adolescent ought to be 
directly involved with procedures such as informed assent and be made partner to 
all assessments and treatment. 

III. CHILD-FOCUSED  

This process should include support for the child that acknowledges and addresses 
that removal from primary caregivers usually constitutes a psychological and 
social crisis for the child and family. The initial screening should be 
developmentally sensitive and seek to understand the child's internal experience 
of the placement and the nature of the child's attachments.  

Placement often suddenly separates a child from everything familiar, including 
places (home, neighborhood, school) and people (primary caregivers, birth 
family, other family members, friends). This sudden and complete loss may result 
in unrecognized experiences of trauma and bereavement, which in turn can 
interfere with making new attachments and with the success of placement. New 
caregivers may need immediate advice on how to help the child make a positive 
adjustment. Children may need mental health and substance use services to cope 
with the trauma of placement, even in the absence of symptoms that constitute a 
psychiatric diagnosis. Children with internalizing problems, such as depression 
and anxiety, should receive the same consideration for mental health and 
substance use care as those with externalizing problems such as disruptive 
behavior. A child's wishes about placement and visitation should be ascertained 
and given as much weight as possible. 

Children and adolescents should be assessed individually, and adequate time and 
preparation must be devoted to the assessment so that every child and adolescent 
has the opportunity to freely express his or her concerns. 

IV. FAMILY-CENTERED  

Approximately 80% of children placed outside of the home are returned to their 
family of origin. In order to achieve successful reunification, whenever possible, 



we must consider the family of origin including siblings in assessments and 
services/supports for children placed in out-of-home care. Assessment and 
services/supports should be both child-focused and family-centered. The 
definition of family includes biological, foster and adoptive parents, grandparent 
and their partners, as well as kinship caregivers and others who have primary 
responsibility for providing love, guidance, food, shelter, clothing, supervision, 
and protection for children and adolescents (National Peer Technical Assistance 
Network, 1997). Finally, other persons may be considered members of the family 
for purposes of assessment and services/supports depending on the family of 
origin, their culture, ethnicity, language and the culture of their community.  

Professionals are expected to work in partnership with the family to:  

B assess the individual strengths and needs of the children;  
B assess the parents/families strengths and needs to effectively deal with 

their children's emotional/mental health and substance use needs;  
B identify ways to effectively provide the appropriate mental health and 

substance use services/supports to children and their family; to determine 
the level of involvement required with the foster family to successfully 
return the child home; and  

B determine the level/type of relationship which is needed between the foster 
parents and the birth parents to ensure the emotional/mental health and 
substance use needs of the child are met.  

Some specific decisions need to be made early because they have a strong impact 
on a child's experience while in foster care. These include the following:  

B if a child and his birth family can be in immediate and continuing contact 
(face-to-face visitation and/or by telephone) to decrease the trauma of 
separation; and  

B if the birth parents and foster parents can be expected to communicate 
with each other to maximize continuity and mutuality in accomplishing 
therapeutic goals. 

Initial assessments and follow up assessments should address these questions as 
well. 

Family members, as defined above, should be considered essential partners for 
successful treatment unless there is evidence to the contrary. Unless mandated 
otherwise by the courts, there should always be family involvement in the 
assessment and reassessment process, the development of the individualized 
treatment plan and the treatment/support process. All treatment plans should be 
individualized for the child and family and include family treatment services and 
supports as part of the plan unless the courts have restricted access/contact due to 
safety issues or there is evidence to the contrary. The treatment plan should also 
be in keeping with the permanency plan for the child as well as the family service 



plan. When parents are mandated to not have contact and/or are not available to 
have contact with the child, the initial assessment and reassessments must address 
the impact of this loss upon the child and recommend effective interventions.  

Placing a child in out-of-home care automatically expands the definition of their 
family, at least temporarily, to include the foster parents. This means including 
the foster parents' input in the ongoing assessment and treatment/support process. 
With family-centered practice, when indicated, families are supported and 
empowered to be an advocate for the needs of their child and for the services 
which will facilitate the family being successful in dealing with the 
emotional/mental health and substance use needs of their child. Other key 
components of family-centered practice include:  

B focusing on the whole family as the unit of attention;  
B organizing assistance in accord with the family's strengths while 

acknowledging but not emphasizing deficits;  
B except where a child's safety is at risk, service planning and delivery 

should take family priorities into consideration;  
B structuring treatment/support service delivery to ensure accessibility, 

minimal disruption of family integrity and routine; and  
B sharing results of assessments/reassessments with the birth family when a 

child is returning home (should this not have been done for some reason 
during out-of-home care) or the adoptive families when a child is being 
adopted. 

 

V. CULTURALLY SENSITIVE AND ADMINISTERED IN A CULTURALLY 
COMPETENT MANNER  

The assessment and reassessment of children and their families must take into 
account the influence of each family's heritage. This includes culture, ethnicity 
and religion and consists of-but is not limited to race, religion, gender, 
socioeconomic status, language, sexual orientation, geographic origin and 
location and their immigration status.  

Clinicians and/or staff who perform assessments should develop specialized 
knowledge and understanding about the history, tradition, values, family systems, 
perceptions, communication styles and artistic expressions of major client groups 
that they serve (NASW, 2001). Acquiring this knowledge should be accompanied 
by a regular assessment of their own personal values, beliefs, and biases in an 
effort to inform their practice and increase the quality of relationships they have 
with the children and families they serve (NASW, 2001). 

This cross-cultural knowledge and personal awareness should be considered and 
applied to all approaches, skills, and techniques when working with children and 



families (NASW, 2001). This kind of approach is necessary to understand the 
stigma and shame that many cultures associate with mental health and substance 
use issues. This insight will help clinicians and/or staff to better understand the 
kind of help people seek, the types of coping and communication styles, social 
supports needed and the level of resistance to treatment that can be expected from 
the children and families they serve (DHHS, 2001).  

In all circumstances, special consideration should be given to ensure that there are 
adequate numbers of clinicians and staff who speak the language(s) of the client 
groups served and when not available that there are procedures in place for 
obtaining translation and/or interpreter services.  

In addition, it is necessary to ensure that all screening tools, protocols, 
instruments and approaches used in the mental health and substance use 
screening, assessment, reassessment and treatment process are tailored for the 
population being served.  

This commitment to cultural competence is essential to adequately assess and 
treat the mental health and substance use needs of children and families in the 
foster care system. It is recommended that there be a monitoring process to ensure 
this takes place (DHHS, 2001).  

VI. PERIODICALLLY REPEATED WITH STANDARDIZED COLLECTION 
OF HEALTH INFORMATION  

Since all foster children are at serious risk for mental health and/or substance use 
problems, they need individualized reassessment. The appropriate intervals 
depend on the severity of the child's disturbance and the family's needs and must 
be determined on a case-by-case basis that is consistent with requirements for 
case planning.  

Children who are found at initial screening to have mental health and/or substance 
use problems need to be treated and reassessed at regular intervals as 
recommended by guidelines from AACAP, the American Academy of Pediatrics 
and/or CWLA. Reassessments should collect standardized information needed to 
ensure continuity of care.  

Children who need psychotropic medications, including psychostimulants, should 
be reassessed following the AACAP Policy Statement, "Prescribing Psychoactive 
Medications for Children and Adolescents." During the initial stabilization period, 
children should be reassessed frequently and have immediate access to a 
psychiatrist if they experience any difficulty adjusting to their medication. Once 
the child is stabilized on a standard dose of medication, he or she should be 
reassessed in a face-to-face interview no less than every three months. When 
children are moved to a new placement, all medications should be turned over to 
the caregiver at the next placement to ensure continuity of care. Once a child has 



settled into his or her new placement, all medications should be reassessed to 
determine if any adjustments are needed. It is crucial that this assessment and 
reassessment process include clear and regular communication between the 
clinical service provider and the caregiver(s) where the child is living.  

Children and families who are adjusting well to foster care and are in no apparent 
need of mental health and substance use intervention should also be reassessed in 
face-to-face interviews at regular intervals-no less than every 12 months or as 
requested by the child or family. Given the level of vulnerability of children and 
the potential to be re-victimized/traumatized, professionals must assess and 
reassess to ensure the ongoing safety and well-being of children in out-of-home 
care.  

Children about to leave the system whether moving to self-sufficiency or 
returning home should be reassessed. Recognition should be given that children 
moving into self-sufficiency may still require assistance in dealing with issues 
related to their family and their individual mental health and substance use needs. 
Those who need, or desire further mental health and substance use services should 
have adequate referral and follow-up plans in place to assure proper continuity of 
care. All parties involved in the child's care should be notified of any follow-up 
appointments. The clinician should follow the standard procedures (locale 
specific) that are in place to document summary reports and to assure that the 
child's health data is conveyed to the next provider or caregiver.  

VII. CONCLUSION  

These most vulnerable and traumatized of children need and deserve appropriate 
screening, comprehensive assessment and reassessments, effective mental health 
and substance use treatment services/supports provided by appropriately trained 
individuals, including the active involvement, when indicated, of a child and 
adolescent psychiatrist. We urge local, state and federal authorities to work 
together with the mental health, substance use and child welfare professions and 
other relevant child and family serving systems to assure that these children's 
mental health and substance use needs are met and that the children have the 
skills, capacities, and support necessary to thrive.  
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CLINICAL REPORT

Minors as Living Solid-Organ Donors
Lainie Friedman Ross, MD, PhD, J. Richard Thistlethwaite, Jr, MD, PhD, and the Committee on Bioethics

ABSTRACT
In the past half-century, solid-organ transplantation has become standard treat-
ment for a variety of diseases in children and adults. The major limitation for all
transplantation is the availability of donors, and the gap between demand and
supply continues to grow despite the increase in living donors. Although rare,
children do serve as living donors, and these donations raise serious ethical issues.
This clinical report includes a discussion of the ethical considerations regarding
minors serving as living donors, using the traditional benefit/burden calculus from
the perspectives of both the donor and the recipient. The report also includes an
examination of the circumstances under which a minor may morally participate as
a living donor, how to minimize risks, and what the informed-consent process
should entail. The American Academy of Pediatrics holds that minors can morally
serve as living organ donors but only in exceptional circumstances when specific
criteria are fulfilled. Pediatrics 2008;122:454–461

INTRODUCTION
In the past half-century, solid-organ transplantation has become standard treat-
ment for a variety of diseases in children and adults. The major limitation for all
transplantation is the availability of donors. The gap between demand and supply
is attributable to a multitude of factors including failure to procure consent for
many potential deceased donors, the growing number of indications for transplan-
tation, and the realization that transplantation can benefit an increasing number
of individuals with end-stage organ failure, including those with significant comorbidities. Despite numerous policy
attempts to increase the number of deceased donor organs1 and the acceptance of “expanded-criteria donors,”2,3 the
deceased donor supply is inadequate to meet the growing demand. Instead, living donors constitute an ever-growing
proportion of organ donors. Initially restricted to first-degree genetic relatives, living donation then expanded to
include more distant genetically related relatives (eg, cousins), emotionally related relatives (eg, spouses), and friends
(those with whom the recipient had a strong personal bond) and more recently has expanded to include altruistic
strangers.4 Liberalization of medical criteria and upper age criteria also has permitted more people to qualify as living
donors. In 2001, for the first time, more kidney donors were living than deceased, and the trend persists.5 Living
donors have also provided segments of livers and, less frequently, lungs, pancreases, intestines, and skin for
transplantation.

Although minors are more likely to be organ recipients than living donors, minors have served as living donors.
The American Academy of Pediatrics (AAP) believes that minors may ethically serve as living donors but only in
specific, limited circumstances. A minor will most likely be considered to serve as a living organ donor for a minor
sibling, although there may be rare cases in which it is morally appropriate for a donation to be considered from a
minor donor to an adult family member.

Participation of minors as living organ donors raises serious ethical issues. This report includes a discussion of the
ethical considerations regarding minors serving as living donors, using the traditional benefit/burden calculus from
the perspectives of both the donor and the recipient. The report also includes an examination of the circumstances
under which a minor may morally participate as a living donor, how to minimize risks, and what the informed-
consent process should entail.

HISTORY
The first successful kidney transplant between identical twins occurred in 1954.6 Three years later, judicial rulings
permitted renal transplants between 3 sets of identical-twin minors (aged 14, 14, and 19 years, because at that time,
the age of majority was 21 years).7–9 Although live children continue to be a rare source of solid organs in the United
States, data from the United Network for Organ Sharing (UNOS) reveal that at least 60 children younger than 18
years served as living kidney donors between 1987 and 2000, during which time approximately 40 000 live kidney
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donations occurred.10 At least 4 minors in the United
States have served as living liver donors since 1989.10

There is a case report from Switzerland of a 13-year-old
donating a portion of small bowel to an identical twin.11

Although children younger than 10 years rarely serve as
living organ donors, there is a case report in the litera-
ture of a 7-year-old identical twin serving as a kidney
donor12 and a second documented kidney donation by a
child younger than 10 years on the Organ Procurement
and Transplantation Network data report.13

RISK/BENEFIT RATIO
To determine if a living organ donation is ethically per-
missible, one must examine the risks and benefits to the
donor and the recipient. Although ethically the risk/
benefit calculation focuses mainly on the risks and ben-
efits to the donor, it also considers the risks and benefits
to the recipient and his or her family. The focus on the
donor is to ensure that the donation promotes the do-
nor’s interests and respects the donor as an end in him-
self or herself and not merely as a utilitarian organ
source. Consider, for example, a donation by someone
with cognitive disabilities. There have been several court
cases that have prohibited such donations on the
grounds that the potential psychological and emotional
benefit may be minimal or nonexistent if the individual
does not currently understand why he or she is being
asked to undergo the donor operation, particularly if
that individual is not expected ever to understand the
purpose.14,15

Risks and Benefits to the Donor
Although serving as an organ donor is not in the donor’s
medical best interest, it may be in the donor’s best in-
terest, all things considered. For example, there are po-
tential psychological and emotional benefits that a minor
donor may experience. The child may develop greater
self-esteem and be seen as a hero by his or her family,
friends, classmates, and larger community. There are
also the potential benefits that a child accrues when his
or her family is relieved of the burden of caring for a
seriously ill family member.16 For example, the donor
may now receive more parental time and energy and
more intrafamilial companionship and may benefit from
improved financial resources. The psychological benefits
may even accrue if the transplant fails, because the
donor and his or her family can take solace in the fact
that everything possible was done.

However, there are also psychological risks of serving
as a living donor, although the data in children are
limited.17 Although some adults experience greater self-
esteem after donating, others feel lower self-esteem, a
sense of neglect, and lack of appreciation after the do-
nation as the attention refocuses on the recipient.17 Psy-
chological risks may be greater in younger children, who
may not understand the meaning of the lost body part or
the reason for any scars.18

The donor may experience guilt and blame if the
transplant fails and/or the recipient dies.19 Several cases
of adult donor suicides after failed transplants have been

reported in the literature.20 Still, the vast majority of
donors understand this risk and do not regret their de-
cision.21–23

Another risk is the potential coercive nature of the
request: how can children refuse when their parents are
asking them to donate?16,17 And, if a child does refuse,
additional guilt may result.16,23 On the other hand, there
are potential psychological and emotional risks from not
being allowed to serve as a donor and the possibility of
blame, by self or others, for the death of the family
member if the child does not donate. These and other
psychological risks and benefits need to be studied lon-
gitudinally.

There are some significant medical risks to the organ
donor. First, there are the risks of surgery and anesthesia
themselves. The calculated risk of mortality from kidney
donation is approximately 2 in 10 00024 and is up to
10-fold greater for a left lateral segment living liver
donation (with the right-lobe having a greater risk than
left-lobe).25 There are also risks of significant morbidity,
including postoperative bleeding and infections. All do-
nors experience acute pain, and some develop chronic
pain. The risks of serious or significant morbidity to
kidney donors are often quoted at less than 5% regard-
less of the surgical method of procurement (eg, laparo-
scopic versus open),26 although there is minimal experi-
ence with laparoscopic kidney procurement in children.
The risks of serious or significant morbidity to liver do-
nors cited in the literature are quite variable. One review
described the range of serious morbidity for living liver
donors between 0% and 69%, acknowledging that the
discrepancies were attributable, in part, to individual
center definition and recognition of morbidity as well as
which liver lobe was being donated and the experience
of the center.27 Other reviews have described the risk of
morbidity as ranging from 0% to 100%.25,28 The true rate
of morbidity and mortality for other solid-organ dona-
tions is difficult to establish (eg, lung, pancreas, and
small bowel) because of the small numbers of reported
cases in the literature and the lack of living-donor reg-
istries.29

Long-term risks for the potential child donor need to
be considered as well, especially because there have
been no long-term data on the safety of pediatric dona-
tion. One study followed 111 minors younger than 16
years who underwent unilateral nephrectomy for uni-
lateral renal disease.30 The study participants were re-
evaluated 7.1 to 51.9 years after surgery (average: 26.0
years). The researchers found that renal function was
maintained at approximately 75% of the reported nor-
mal 2-kidney value.30 Although adult data suggest that
kidney donors are not at increased risk of chronic renal
disease,26,31,32 it was reported recently that 56 previous
adult living donors were later placed on waiting lists for
deceased kidney transplantation.33 The contribution of
the nephrectomy to the subsequent cause and timing of
renal failure in these donors is unknown. Long-term
follow-up is necessary to determine the risks to pediatric
donors, because children, by the nature of their young
age, will have a longer at-risk period of decreased renal
reserve than will their adult counterparts. If the need for
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the transplant is related to a genetic condition in the
recipient, there is a risk that a genetically related donor
may develop the same health problem and need a trans-
plant at some time in the future; this may be particularly
true of identical twins.

Although the worldwide experience of living pediat-
ric liver donors is too small and too recent to allow
statements about the actual long-term risks, these do-
nors theoretically should suffer no long-term risks of
liver failure, because the liver is a regenerative organ.

An additional risk to the donor is the restrictions in
activities because of the donation. Frequently, organ
donors are counseled to refrain from certain activities,
especially those perceived as physically hazardous, de-
spite the fact that guidelines have become less restrictive.
The AAP now gives a “qualified yes” to participation in
contact sports for children with only 1 kidney.34 The US
military will not enlist a person with 1 kidney,35,36 al-
though they may not necessarily discharge a serviceman
who loses a kidney. No recommendations exist for do-
nors of organs other than kidneys, although there
should be no long-term restriction of activity for donors
of partial organs, such as liver, intestine, and lung.

Benefits and Risks to the Child Recipient and the Family
The main benefit to the recipient is a healthy living graft.
For kidney transplantation, if the donor and recipient
are siblings, there is a 25% chance that they are HLA
identical, which increases mean graft survival on a sta-
tistical basis. Ten-year graft survival for HLA-identical
siblings is 75% (vs 56% for unrelated HLA-mismatched
living donors and 44% for cadaveric donors).37 If they
are identical twins, the graft can survive even without
the need for immunosuppression. The recipient’s im-
proved medical well-being benefits the recipient as well
as the family and the donor. For other transplanted
organs, there is no demonstrated benefit of HLA match-
ing except that no organ transplants between identical
twins require immunosuppression.

Risks to the child recipient are the medical risks of the
transplantation procedure and the psychological and
emotional risk of feeling indebted. There is also the
potential risk of guilt should the donor sibling develop a
significant chronic morbidity or die. Unless the children
are identical twins, there are also the risks and adverse
effects of immunosuppression, which include increased
risk of infection and malignancies.

CONDITIONS UNDERWHICH AMINORMAY PARTICIPATE AS
A LIVING ORGAN DONOR
UNOS data regarding the participation of minors as do-
nors10 suggest a lack of stringent criteria. In response, the
Amsterdam Consensus Panel, an international panel of
experts in transplantation, accepted a proposal that
minors younger than 18 years should never be al-
lowed to donate.24 The US Live Organ Donor Consen-
sus Group, a national panel of experts in transplanta-
tion, however, argued that minors younger than 18
years could ethically serve but only in rare and excep-
tional circumstances.38 The AAP concurs that it may be

permissible for a minor to participate as a living organ
donor provided that stringent criteria are met. The US
consensus group offered 4 conditions, all of which must
be satisfied for a minor to ethically serve as an organ
donor. The following is a review and modification of
these 4 criteria with a fifth criterion added to ensure that
minors only serve in very rare and exceptional circum-
stances.

Condition 1
The first condition requires both the potential donor and
recipient to be highly likely to benefit.38 Condition 1 will
most likely occur if donations by minors are restricted to
donations within an intimate family setting in cases in
which the psychological benefit to the potential donor is
likely to be significant.39 Moreover, minors should never
be considered as potential donors for strangers40 or peo-
ple they only know through the Internet.

Condition 1 also implies that minors should not be
asked to serve as living donors in cases in which the
likelihood of success is low. The justification for this
restriction is to reduce the psychological burden that the
child donor may experience if the donation fails. Al-
though all living donors may experience psychological
distress (from either a successful or failed donation),
competent adult donors should be allowed to accept
lower benefit-to-risk opportunities, because they can
give their own informed consent (see “Informed Con-
sent”).

Condition 2
The second condition is a requirement that “the surgical
risk for the donor [be] extremely low.”38 Although this is
not quantified, the risks of certain solid-organ donations
such as that of a kidney are known to be smaller than
others, such as that of the liver. This would suggest that
minors should be restricted to serve as living kidney
donors. One could envision the rare situation in which
the older adolescent might be permitted to donate a left
lateral segment of the liver on the basis of his or her
ability to make an informed decision,41 but the data to
support the long-term safety of donation of lung, small
bowel, and right liver lobes are currently insufficient to
permit individuals younger than 18 years to donate
these organs. Again, competent adults should have the
right to take greater risks, although the transplant team,
as moral agents, can decide that the risks are too great for
any living donor.42

Condition 3
The third condition mandates that “all other opportuni-
ties for transplantation have been exhausted, no poten-
tial adult living donor is available, and timely and/or
effective transplantation from a cadaver donor is un-
likely.”38 To ensure that the child is truly a donor of last
resort, children should not undergo donor evaluation
until other potential living donors have been evaluated
and found to be unable to donate. Children should also
not be considered as living donors if deceased donors are
likely to become available for their intended recipients.
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The current kidney allocation system of the UNOS gives
children special priority to receive a deceased donor
kidney quickly,43,44 so unless there are extenuating cir-
cumstances (eg, the recipient is highly sensitized), the
need to donate to a sibling should be rare. The practice of
splitting livers from deceased donors increases availabil-
ity of deceased donor livers for young children.45 These
practices should eliminate the need for children to do-
nate to their siblings in all but the rarest circumstances.

Condition 3 merits further clarification. For a child to
serve as a donor of last resort, the recipient should be
likely not to survive the wait to receive a deceased donor
organ, despite being an excellent candidate for trans-
plantation. Examples of such situations include cases in
which the potential kidney recipient has exhausted sites
for dialysis access or is highly sensitized to most potential
donors but not the identified child donor.

Some have argued to bypass condition 3 when the
donor and recipient are identical twins because of the
additional benefit provided to the potential recipient,
who will not require immunosuppression.10,46 Although
such a transplant provides great benefit to the recipient
and, by extension, to the family, the benefit does not
significantly alter the risks to the donor. If it is ethically
impermissible for a minor to serve as living donor to a
sibling because of the risks or because the child cannot
make a voluntary and informed decision, the same stan-
dards should hold if the potential child donor is an
identical twin.

Condition 4
The fourth condition requires “the minor [to] freely
[agree] to donate without coercion (established by the
independent donor advocate).”38 The Advisory Commit-
tee on Organ Transplantation of the US Department of
Health and Human Services recommends that all living
donors have a donor advocate.47 The donor advocate’s
primary obligation is to help donors understand the
process and procedures and to protect and promote the
interests and well-being of the donor. If the donor is a
minor, the donor advocate should have (1) training and
education in child development and child psychology,
(2) skills in communicating with children and under-
standing children’s verbal and nonverbal communica-
tion, and (3) working knowledge of transplantation and
organ donation. Thus, donor advocacy will usually re-
quire partnering of professional colleagues to provide all
these skills (an “advocacy team”). Even with an advo-
cacy team, one must realize that the parental request for
a child to serve as a donor for a family member may be
perceived by the child as a request that cannot be re-
fused. Minors who are evaluated to be donors must be
evaluated for maturity and cognitive ability. Before they
are allowed to give assent; they must be educated about
living donation and counseled at various junctures that
it is permissible to say no or to withdraw at any time
before the procedure.

No minor should begin the consent process without
the support of his or her parents and/or guardians. This
decision is too momentous to be left to minors alone but
should reflect a shared decision between minor and

parent(s). That said, it is important to acknowledge that
parents who give permission for their minor to donate
have a potential conflict of interest by the nature of their
relationship with both the donor and recipient, and be-
cause of the recipient’s illness, the parents may be prone
to focus more heavily on the effect of their decision on
the health of the recipient. Parents must have some
insight into their own conflicts of interest, and the donor
advocacy team should help them analyze their own
decision-making processes.

In addition, minors should only be allowed to donate
within intimate families and only as a last resort. The
child advocacy team should ensure that the degree of
emotional intimacy can justify the risks from the per-
spective of the minor donor, that there are no alternative
donors who are adults, and that dialysis is not a realistic
possibility for the recipient as a bridge to deceased donor
transplantation. Although the US Living Organ Donor
Consensus Group did not provide a lower age limit,
younger children clearly are less able to make an in-
formed and voluntary decision. Using a Piagetian con-
ception of development,48 a firm lower age limit of 11
years can be set on the basis of the developmental stage
of achieving abstract thought. Institutions that are un-
comfortable with donation by preadolescents could al-
ternatively choose a higher age cutoff (eg, 14 years).
Nonetheless, recognizing that the cognitive and mental
abilities of preadolescents and adolescents can vary
greatly, an individual review of each prospective pediat-
ric donor should be undertaken by the advocacy team to
establish a child’s maturity and understanding irrespec-
tive of his or her chronological age.

Condition 5
In addition to the 4 criteria enumerated by the US Live
Organ Donor Consensus Group, the AAP would add a
fifth criterion. Condition 5 would require the emotional
and psychological risks to child donors to be minimized.
Data in the bone marrow transplantation literature sug-
gest that the risks can be minimized by preparing future
donors through medical role-playing, allowing them to
ask questions, and including them in the decision-mak-
ing process.49,50 Families need to be educated about the
psychological risks that the donor may feel, particularly
if most of the family’s resources remain focused on the ill
recipient. Families must also be educated about the im-
portance of affirming the donor’s role and the discomfort
that some of the procedures may cause. These 5 criteria
are summarized in Table 1.

TABLE 1 When Children May Ethically Serve as Solid-Organ Donors

Children may serve as solid-organ donors if:
Donor and recipient are both highly likely to benefit;
Surgical risk for the donor is extremely low;
All other deceased and living donor options have been exhausted;
The minor freely assents to donate without coercion (established by an
independent advocacy team); and

Emotional and psychological risks to the donor are minimized

The first 4 criteria were adopted from the Live Organ Donor Consensus Group’s consensus
statement on the live organ donor38 and modified.
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DOMINO DONORS
In rare cases, an organ recipient may serve as a living
donor in what is known as a “domino” donation.51 For
example, if an individual with cystic fibrosis undergoes a
heart-lung transplant because of end-stage pulmonary
disease, the removed heart may be “healthy” enough to
be used for a solitary heart transplant. In that case, the
recipient may simultaneously serve as a donor. This
opportunity, although rare, may occur for both pediatric
and adult patients, including pediatric patients who can-
not understand what is occurring. In such cases, the
procurement of the organ poses no additional medical
risk to the donor and the use of organs ought to be
permissible on the basis of normal standards of parental
consent. The potential psychological risks and benefits to
minors whose organs are used as domino donations
have not been studied, but parents and physicians
should consider the potential impact when deciding how
much to explain to such minors.

INFORMED CONSENT
Legally, in pediatrics, parental permission is all that is
required for consent to clinical treatment (with a few
exceptions), whereas parental permission and the child’s
assent is necessary for research purposes. Ethically, there
are guidelines that promote obtaining both parental per-
mission and the child’s assent for both clinical and re-
search purposes.41 The term “assent” is used to signal
that the child’s decision itself is not sufficient. It is un-
derstood to be an active agreement to participate and not
a mere failure to object. Because serving as a solid-organ
donor is not in a child’s medical best interest, although
for some children it may be in their overall best interest,
the AAP believes that serving as a solid-organ donor
should require, at minimum, both parental permission
and the child’s assent. This would disqualify all younger
children and cognitively disabled children who are not
able to give meaningful assent.41

In seeking parental permission, it is important for the
transplant team to acknowledge the tension that parents
experience when 1 of their children is ill and the conflict
of interest created if they ask 1 of their healthy children
to serve as a potential donor. The transplant team must
emphasize that minors should only serve as donors of
last resort, and the team should help the family consider
whether there are other potential healthy adults and/or
whether the ill child can wait for a deceased donor
organ. When a minor is a potential donor, the transplant
team must help the parents weigh the risks and benefits
for the healthy child to serve as an organ donor for an ill
family member and not just weigh the risks and benefits
from the perspective of the family as a unit.

Discussions between the transplant team and the mi-
nor must be developmentally appropriate. The psycho-
logical and medical aspects of the donation should be
explored in language that is understandable to the po-
tential donor. The donor must be informed that the
donation may have some acute and long-term health
risks.26 Although there have been few studies that ex-
plored the minor’s psychological response to serving as
an organ donor, the adult literature shows that individ-

uals may have unexpected reactions to donation.52–54

The minor needs to understand that the donated organ
may fail or may be rejected by the recipient or that the
original cause of the organ failure may recur and that the
outcome is beyond his or her control.19,21,53 The literature
shows that many donors feel neglected after donation as
the focus returns to the ill recipient.52,55 Family members
should be reminded that they need to be attentive to the
needs of both the donor and the recipient.

Given the potential serious risks of living organ do-
nation without concomitant medical benefit to the do-
nor, minors should not be allowed to serve as solid-
organ donors unless they can show some understanding
of the risks and benefits of the donation and the proce-
dures to be performed and affirm that their assent is
voluntary.

Although what is required for a minor’s assent to be
adequate is not specified in any clinical or research
guidelines,41,56,57 the ability to understand the risks and
benefits of donation and to make an informed decision
improves with the developmental maturity of the mi-
nor.41,48 There exist some data to suggest, at least in
hypothetical cases, that older adolescents make decisions
as well as their adult counterparts,58–60 but there is not a
specific age at which these capacities uniformly exist.
Case-by-case review by the transplant team and an in-
dependent donor advocacy team is necessary. Additional
consultations by a psychiatrist and/or an ethics commit-
tee are recommended for younger minors. If there are
doubts that the minor can provide voluntary assent or if
there is concern about the minor’s comprehension of the
risks, benefits, or procedures involved, the presumption
should be to recommend against the child serving as an
organ donor.

Although all children are vulnerable, children with dis-
abilities are even more vulnerable than are healthy chil-
dren. In the early court cases regarding kidney donation by
incompetent individuals, some courts expressed concern
about individuals with cognitive disabilities serving as or-
gan donors, because the potential psychological and emo-
tional benefit may be minimal or nonexistent if that indi-
vidual does not understand why he or she is being asked to
undergo the procurement.14,15 There is also concern that
families may be more willing to expose these individuals to
risks than they would be with other family members.61 To
alleviate this concern, additional consultations by a psychi-
atrist and an ethics committee are recommended when a
minor with cognitive disabilities is being considered as a
potential living donor.

FOLLOW-UP
All children who serve as living solid-organ donors need
long-term follow-up. Ideally, national donor registries
should be established to collect short-term and long-
term medical and psychological data that would allow
for more accurate assessment of the risks, benefits, and
outcomes of solid-organ donations. All minor donors
and their guardians should be asked to authorize the
long-term collection and storage of their health data.
Parents should be responsible for authorizing the child’s
registration, but the child should be asked to re-consent
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when he or she reaches the age of majority. Costs asso-
ciated with maintaining living-donor registries should be
estimated and included on a prorated basis in the reim-
bursement for the living-donor procedure. Currently, no
such registries exist. Until national registries exist, the
burden of collecting long-term follow-up data on pedi-
atric donors must be assumed by transplant programs
that perform such transplants.

ROLE OF THE COURTS
In the early years of transplantation (1950s to 1970s),
judicial review was often sought when children were
considered for organ donation.39 These cases raised the
issue of whether parents can authorize an invasive med-
ical procedure on a healthy child that does not promote
the child’s medical well-being. The courts affirmed pa-
rental authority to authorize such procedures but re-
quired that the family demonstrate that the donation
was in the donor’s best interest, which frequently entailed
the family demonstrating that the donor would experience
psychological benefit from helping his or her sibling and
psychological harm if not allowed to help. Numerous cases
affirmed the guardian or parent’s authority to authorize a
donation from an incompetent adult (defined as a person
who has reached the age of majority but lacks decision-
making capacity) or child.7–9,12,62,63 The courts prohibited
some donations by minors and other incompetent indi-
viduals, particularly when (1) the donor had severe cog-
nitive disabilities and would not benefit from the recip-
ient’s survival and (2) the donor was institutionalized
and not an intimate member of the family.14,15 The AAP
holds that parental authority is necessary but not suffi-
cient and that the minor’s assent also is necessary.

Given that legal precedent for living organ donations by
incompetent adults and children is firmly established, the
AAP does not believe that every donation by a minor
should require court approval. The real value of the judicial
review process was historical in that it provided an inde-
pendent advocate for the potential incompetent donor, a
role that should now be fulfilled by donor advocacy
teams.47 A donor advocacy team with special pediatric ex-
pertise should be appointed for all individuals younger
than 18 years who are being considered as living solid-
organ donors. The donor advocacy team should ensure
that (1) the minor understands the risks and benefits of the
procedure, (2) the minor has the developmental maturity
to understand that participation is voluntary, and (3) the
minor’s decision is voluntary. At least some of the conver-
sations between the potential minor donor and the inde-
pendent advocacy team should be held in the absence of
other family members. If the minor is unwilling to serve or
is emotionally or cognitively unable to appreciate, at some
level, the risks and benefits or the procedures involved, the
donor advocacy team should recommend against the do-
nation. The donor advocacy team should also assess
whether the recipient to whom the minor is being asked to
donate is an appropriate candidate (eg, a child sibling with
a high likelihood of doing well with the graft), that no adult
living donors are available, and that waiting for a deceased
donor transplant is not clinically appropriate. The donor
advocacy team should help ensure that the parents are

assessing the risks and benefits of a sibling donation from
the independent perspectives of the recipient and of the
donor. The donor advocacy team should affirm in writing
that it has determined that the minor is operationally ca-
pable of understanding the donation procedures and that
the minor actively assents to his or her participation. This
process, then, should obviate the need for routine court
review. Additional consultations (eg, with a psychiatrist
and an ethics committee) are recommended for more com-
plex cases such as those involving younger minors (eg,
minors between 11 and 14 years old) or minors with
cognitive disabilities, with court review as a last resort (eg,
if a hospital lacks an ethics committee with sufficient ex-
pertise).16

CONCLUSIONS
The AAP believes that it is morally permissible for minors
to serve as living donors in exceptional circumstances only
when the aforementioned 5 criteria are met (see Table 1).
A donor advocacy team with training in child development
and child psychology, with experience in communication
and role-playing with children and with understanding of
transplantation and organ donation, should be required for
all transplants that involve living minor donors. Hospital
ethics committee and psychiatric consultations should be
considered for more complex cases, such as when (1) the
minor donor has cognitive disabilities or (2) there are pro-
cedural questions given the child’s age (eg, when younger
minors are being considered as kidney donors or when
adolescents are being considered for donating a left lateral
segment of the liver). Court review of pediatric donations
should be rare (eg, if there is a question about whether the
5 criteria in Table 1 are met and the hospital lacks an ethics
committee with sufficient expertise).

Parental permission is sufficient for domino donations
by children. All other donations by minors should re-
quire both parental permission and the child’s assent.
Although identical twins offer an immunologic benefit
as living donors, the best interest of the donor child still
requires that they serve as donors of last resort and only
if all 5 criteria listed in Table 1 are met.

Finally, long-term follow-up data should be collected
to help determine the actual benefits and risks of dona-
tion, both medically and psychologically, for children.
These data should then be used to modify future recom-
mendations for the permissibility of minors to serve as
living solid-organ donors.
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POLICY STATEMENT
Organizational Principles to Guide and Define the Child Health Care System and/or Improve the Health of All Children

Committee on Child Health Financing

Model Contractual Language for Medical Necessity for Children

ABSTRACT. The term “medical necessity” is used by
Medicare and Medicaid and in insurance contracts to
refer to medical services that are generally recognized as
appropriate for the diagnosis, prevention, or treatment of
disease and injury. There is no consensus on how to
define and apply the term and the accompanying rules
and regulations, and as a result there has been substan-
tial variation in medical-necessity definitions and inter-
pretations. With this policy statement, the American
Academy of Pediatrics hopes to encourage insurers to
adopt more consistent medical-necessity definitions that
take into account the needs of children. Pediatrics 2005;
116:261–262; medical necessity, medically necessary, man-
aged care, contract.

INTRODUCTION

The definition of “medical necessity” in this
statement articulates model language that
takes into account the unique needs of infants,

children, adolescents, and young adults through 21
years of age. To the extent possible, this definition
draws on model language developed by Stanford
University.1 For contractual purposes, an interven-
tion will be covered if it is an otherwise covered
category of service, not specifically excluded, and
medically necessary.

DEFINITION
Health insurers should define medical necessity as

health interventions for children that take into ac-
count all of the following criteria.

Scope of Health Problems
Medically necessary health interventions are in-

tended to promote normal growth and development
and prevent, diagnose, detect, treat, ameliorate, or
palliate the effects of a physical, mental, behavioral,
genetic, or congenital condition, injury, or disability.
They should:

• assist in achieving, maintaining, or restoring
health and functional capabilities without discrim-
ination to the nature of a congenital/developmen-
tal anomaly;

• be appropriate for the age and developmental sta-
tus of the child;

• take into account the setting that is appropriate to
the specific needs of the child and family; and

• reflect current bioethical standards.

Evidence of Effectiveness
Medically necessary interventions must be reason-

ably expected to produce the intended results for
children and to have expected benefits that outweigh
potential harmful effects.

• For new interventions, for which clinical trials
have not been conducted, effectiveness should be
determined on the basis of clinical judgment after
assessing the professional standards of care for
children or consensus pediatric expert medical
opinion.

• For existing interventions, effectiveness for chil-
dren should be determined first on the basis of
scientific evidence.* If insufficient scientific evi-
dence for children is available, professional stan-
dards of care for children must be considered. If
professional standards of care for children do not
exist or are outdated or contradictory, decisions
about existing interventions must be made on the
basis of consensus pediatric expert opinion. Giv-
ing priority to scientific evidence does not mean
that coverage of existing interventions should be
denied in the absence of conclusive scientific
evidence.

Value

• Medically necessary interventions must consider
value for children on the basis of effectiveness.
Cost-effective does not necessarily mean lowest
price.

Process for Determining Medical Necessity
The American Academy of Pediatrics recommends

that health plans describe the processes by which
physicians and other health care professionals pro-

doi:10.1542/peds.2005-0880
PEDIATRICS (ISSN 0031 4005). Copyright © 2005 by the American Acad-
emy of Pediatrics.

* Scientific evidence consists primarily of randomized, controlled clinical
trials that either directly or indirectly demonstrate the effect of the inter-
vention on health outcomes. If randomized, controlled clinical trials are not
available, observational studies that demonstrate a causal relationship be-
tween the intervention and health outcomes can be used. Partially con-
trolled observational studies and uncontrolled clinical series may be sug-
gestive but do not by themselves demonstrate a causal relationship unless
the magnitude of the effect observed exceeds anything that could be ex-
plained by either natural history of the medical condition or potential
experimental biases.
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vide justification for the medical necessity of health
interventions that they prescribe or order. Descrip-
tions of these processes should include:

• how to provide clinical evidence supporting cov-
erage of interventions that meet the needs of the
individual child;

• how to incorporate appropriate pediatric medical
or surgical subspecialty or expert opinion or testi-
mony supporting coverage of interventions;

• how to assist families or physicians who wish to
appeal medical-necessity denials; and

• how and when coverage decisions will be made.
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Molecular Genetic Testing in Pediatric Practice: A Subject Review

ABSTRACT. Although many types of diagnostic and
carrier testing for genetic disorders have been available
for decades, the use of molecular methods is a relatively
recent phenomenon. Such testing has expanded the range
of disorders that can be diagnosed and has enhanced the
ability of clinicians to provide accurate prognostic infor-
mation and institute appropriate health supervision mea-
sures. However, the proper application of these tests may
be difficult because of their scientific complexity and the
potential for negative, sometimes unexpected, conse-
quences for many patients. The purposes of this subject
review are to provide background information on molec-
ular genetic tests, to describe specific testing modalities,
and to discuss some of the benefits and risks specific to
the pediatric population. It is likely that pediatricians
will use these testing methods increasingly for their pa-
tients and will need to evaluate critically their diagnostic
and prognostic implications.

ABBREVIATION. FISH, fluorescence in situ hybridization.

Recent developments in genetic research have
accelerated the discovery of individual genes
and enhanced our understanding of how

genes work and how gene abnormalities lead to dis-
ease. There is a growing list of molecular diagnostic
tests, with estimates that 10 to 12 new tests become
available each year. Such tests in an individual can
provide the following: 1) diagnostic confirmation in
a symptomatic patient, including genotype-pheno-
type correlation in some disorders; 2) carrier testing;
and 3) presymptomatic testing for late-onset disor-
ders. They also can be used for population-based
screening to predict future genetic disease or assess
the risk for complex conditions such as cancer, car-
diovascular diseases, and neurodegenerative disor-
ders in otherwise healthy people. Although this sub-
ject review focuses on molecular genetic testing that
can be used to diagnose many genetic disorders, it
should be remembered that this type of technology
may not be appropriate for diagnosis of all, or even
most, genetic conditions. For example, molecular ge-
netic testing is available for diseases such as cystic
fibrosis, sickle cell anemia, and Tay-Sachs disease,
but the initial diagnosis of these disorders usually is
established by other methods.

The molecular genetic technology underlying ge-
netic testing is complex, as are the issues of pretest

counseling about the indications, benefits, and limits
of testing. Expert interpretation and explanation of
results to individuals and families is essential. Fur-
thermore, predictive genetic testing in children and
adolescents leads to complicated medical, psycho-
logical, ethical, and legal issues.1,2 Media publicity
combined with entrepreneurial marketing of molec-
ular genetic tests to physicians accentuates the need
for the practicing pediatrician to be informed and
aware of the technologies and issues related to test-
ing. This subject review will familiarize pediatricians
with diagnostic molecular genetic testing and the
clinical and ethical issues to be considered in the
diagnosis of children and adolescents. A number of
other reviews are available regarding the laboratory
techniques of this testing and can serve as excellent
background resources for understanding the meth-
ods by which molecular genetic diagnostic testing is
accomplished.3–5

BACKGROUND INFORMATION
It is estimated that anywhere from 50 000 to

100 000 genes are contained in the 46 chromosomes
present in each human cell. A genetic locus is the
place on homologous chromosome pairs where
genes are located. Each gene is composed of 2 alter-
native copies known as alleles, one originating from
the maternally derived chromosome and the other
originating from the paternally derived chromosome
of each chromosome pair. Genes are composed of
DNA, and the products of genes are most often
proteins that may be used for a variety of purposes,
including structural development, regulation of cel-
lular function, enzyme activity, and control of meta-
bolic pathways.

Although most changes in the DNA base-pair
composition of genes do not result in disease and are
known as polymorphisms, some gene changes alter
gene function to such a degree that clinical disease is
manifested, and these are known as mutations. Most
genetic disease is caused by single base-pair dele-
tions, additions, or substitutions. However, some
disorders are caused by large-scale gene abnormali-
ties, such as deletions of the entire gene, that can be
detected by newer methods of diagnosis, such as
molecular cytogenetic analysis.

As in all diagnostic testing, it is most important
that the clinician have a reasonable index of suspi-
cion based on clinical signs and symptoms that sug-
gest a specific diagnosis. For proper interpretation of
molecular genetic test results, it is also important that
clinicians understand the probabilistic nature of

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2000 by the American Acad-
emy of Pediatrics.
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these tests and the full implication of positive and
negative results.

TYPES OF MOLECULAR TESTING

Indirect Analysis
Indirect analysis, often referred to as linkage anal-

ysis, is used when the location of a gene is known,
although the gene itself and its function are not, or
when the gene is known but the mutations are too
heterogeneous to make direct analysis practical. In
addition to its critical importance as a research tool,
linkage analysis sometimes may be used to identify
heterozygotes (carriers) and in prenatal diagnosis.
This diagnostic strategy often requires more than one
affected individual in more than one generation. Un-
der such circumstances, it is possible to use markers
within or around the gene to track its inheritance
within a family.

Markers for DNA sequences in or near genes in-
clude restriction fragment length polymorphisms,
variable number of tandem repeats, or microsatellite
repeats. Any marker known to be linked to a disease
gene can be used to track the transmission of the
mutant allele within the family studied.

Direct Mutation Analysis
Direct mutation analysis is the approach used

when the gene responsible for the condition has been
identified and specific mutations within the gene
have been characterized. The techniques used to de-
tect these mutations are diverse, including allele-
specific oligonucleotide hybridization analysis, het-
eroduplex analysis, Southern blot analysis, multiplex
polymerase chain reaction analysis, and direct se-
quencing. A detailed description of these techniques
is beyond the scope of this subject review but is
available elsewhere.6,7

Direct mutation analysis is preferred over indirect
analysis, as it is mutation-specific and does not re-
quire testing of parents or family members. As with

all molecular genetic testing, however, it is also sub-
ject to limitations that must be recognized when
ordering such testing. One of the major limitations of
direct mutation analysis is that some diseases are
caused by many mutations, not all of which are
detected by a particular molecular test. A character-
istic example of this complexity is in the molecular
diagnosis of cystic fibrosis. In Caucasians of northern
European background, about 70% of all cystic fibro-
sis mutations are accounted for by deletion of 3 base
pairs that results in loss of a phenylalanine at posi-
tion 508 of the cystic fibrosis transmembrane regula-
tor protein. The other 30% of mutations number in
the hundreds, making it impractical to screen a sin-
gle person for all disease-causing alleles.8 In other
populations, such as those of African and Asian de-
scent, there is an even smaller percentage of affected
persons who can be detected from a single test or
even a panel of the most common mutations, further
complicating the use of molecular technology for
clinical diagnosis and determination of carrier status.
This huge diversity of mutations at a single genetic
locus is known as allelic heterogeneity. Another limi-
tation of mutation analysis is the result of another
type of genetic heterogeneity, known as locus hetero-
geneity, in which mutations at 2 or more genetic loci
can produce the same phenotype, as has been dem-
onstrated for congenital sensorineural deafness, for
which more than a dozen loci have been identified.9

It is important to recognize that mutation analysis,
like most other forms of molecular diagnosis, can
confirm a diagnosis when the test result is positive.
However, a negative test result may not determine
conclusively that the patient is unaffected. Table 1
provides a list of some of the genetic disorders for
which direct mutation analysis is available. There are
many other disorders that may be diagnosed by mo-
lecular genetic techniques. Geneticists and other sub-
specialists usually will have specialized information
about testing for disorders within their area of spe-

TABLE 1. Selected Disorders Diagnosable by Direct Mutation Analysis

Disorder Associated Features Gene Symbol
(Locus)

Achondroplasia Macrocephaly, short-limbed dwarfism FGFR3 (4p16)
Apert’s disease Acrocephaly, craniosynostosis, extensive syndactyly of fingers and

toes
FGFR2 (10q26)

Charcot-Marie-Tooth disease,
type 1A

Progressive sensory and motor neuropathy PMP22 (17p11)

Crouzon’s disease Bicoronal synostosis, proptosis, hypertelorism FGFR2 (10q26)
Cystic fibrosis Recurrent pulmonary infections, exocrine pancreatic insufficiency CFTR (7q31)
Familial adenomatous polyposis Adenomatous polyps of the colon, high risk for colorectal cancer

in early adulthood
APC (5q21)

Fragile X syndrome Mental retardation, long-appearing face, large ears, macro-
orchidism

FMR1 (Xq27)

Friedreich ataxia Progressive ataxia, insulin resistance, concentric cardiomyopathy FRA1 (9q13)
Hemophilia A Deficient thrombostasis, hemarthrosis F8C (Xq28)
Huntington’s disease Progressive loss of motor and cognitive function, usually

beginning in adulthood
HD (4p16)

Muscular dystrophy
(Duchenne’s and Becker’s)

Progressive muscle weakness DMD (Xp21)

Myotonic dystrophy Frontal balding, cataracts, progressive myotonia, infertility,
cardiac conduction defects

DMPK (19q13)

Neurofibromatosis, type 1 Café au lait spots, neurofibromas, Lisch nodules, optic gliomas NF1 (17q11)
Neurofibromatosis, type 2 Vestibular schwannomas and other intracranial and spinal tumors NF2 (22q12)
Saethre-Chotzen syndrome Craniosynostosis, ptosis, variable digital anomalies TWIST (7p22)
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cialty practice and are appropriate resources for eval-
uation, test selection and interpretation, and counsel-
ing of patients with suspected genetic disease.

Molecular Cytogenetic Analysis
Standard cytogenetic analysis is used to detect

abnormalities in chromosome number or microscop-
ically visible duplications or deletions of chromo-
somal material. With the advent of molecular cyto-
genetic techniques, such as fluorescence in situ
hybridization (FISH), it is now possible to detect
chromosomal rearrangements that are beyond the
resolution of light microscopy used for standard cy-
togenetic analysis.

The use of FISH analysis for genetic diagnosis is
made possible when a unique sequence of a gene or
group of genes is known and when the disease in
question is the result of a deletion of this critical
region. This unique sequence, known as a critical
region, is synthesized in the laboratory and labeled
with a fluorescent marker. A sample from a patient is
cultured as in standard cytogenetic analysis, and the
fluorescent-labeled probe is added to the sample. If
the unique sequence is present, the fluorescent probe
will hybridize with it and be visible when viewed
under a fluorescent microscope. A characteristic ex-
ample of this type of genetic diagnosis is in a patient
suspected to have Williams syndrome, which is
known to be associated with a deletion of the elastin
gene. When a sample is taken from an affected per-
son and combined with the elastin probe, only 1
fluorescent signal will be visible, whereas 2 signals
will be visible in the unaffected person, indicating
that both copies of the elastin gene critical region are
present. Table 2 provides a partial list of disorders
that can be diagnosed by FISH analysis. In addition
to detecting large-scale deletions of chromosome ma-
terial, FISH also can be used to detect abnormalities
of chromosome number or large-scale rearrange-
ments that may not be detectable by standard cyto-
genetic techniques.

BENEFITS AND RISKS OF MOLECULAR
DIAGNOSIS

Persons who are at increased risk for a genetic
disorder live with uncertainty about their health and

that of their children and extended family members.
The use of molecular testing may eliminate this un-
certainty. When one’s health status is known, an
appropriate treatment plan can be developed, in-
cluding timely health supervision, anticipatory guid-
ance, and institution of preventive measures.

Molecular genetic testing seldom poses significant
physical risks. However, presymptomatic testing or
carrier screening, particularly for diseases with seri-
ous health implications, can have profound effects
and should not be performed without pretest coun-
seling. The decision to have a test and its results can
reverberate throughout the family. As a part of pre-
test counseling, it should be recognized that genetic
testing may reveal information about the extended
family, as well as the person being tested, and that a
genetic test inadvertently may disclose family secrets
involving paternity or adoption. Emotions elicited by
test results can shift family dynamics. Family mem-
bers identified as carrying the gene may feel anger,
while one who is identified as a noncarrier may feel
guilt for avoiding a disease that affects a close rela-
tive. It is also important to recognize that positive
test results may be used to discriminate against the
patient and family member in the areas of insurabil-
ity, job hiring and promotion, and adoption of chil-
dren.10 Many states have adopted, or are in the pro-
cess of adopting, laws that protect the privacy of
genetic information.

SPECIAL CONCERNS FOR CHILDREN AND
ADOLESCENTS

Special considerations must be given to genetic
testing of children and adolescents. Because minors
may be incapable of giving informed consent, they
generally should not be tested except under the fol-
lowing specific circumstances that have been out-
lined in publications from a number of national or-
ganizations, including the American Academy of
Pediatrics2,11–13: 1) testing should be offered when
there are immediate medical benefits, such as insti-
tution of measures that can prevent the disease, de-
lay its onset, limit its severity, or prevent secondary
disabilities; and 2) testing also may be offered when
there is a benefit to another family member and no
anticipated harm to the minor. When the results of

TABLE 2. Microdeletion Syndromes Diagnosable by FISH

Syndrome Site Comments

Prader-Willi (del)15q11 (pat) Hypotonia, obesity, hypogonadism, mental retardation, small fingers
Angelman’s (del)15q11 (mat) Hypertonia, global developmental delay, ataxia, episodes of inappropriate

laughter, seizures, microcephaly, movement disorder
22q deletion syndromes:

DiGeorge
Velocardiofacial

(del)22q11 Hypoparathyroidism, absent thymus—T-cell defect, velopharyngeal
incompetence or cleft; typical facies, conotruncal heart defect

Williams (del)7q11 Prominent lips, wide mouth, developmental delay, supravalvar aortic
stenosis, growth delay, infantile hypercalcemia

Miller-Dieker (del)17p13 Lissencephaly, microcephaly, decorticate and decerebrate postures,
associated cardiac, kidney, and genital anomalies

Smith-Magenis (del)17p11 Brachycephaly, broad face and nasal bridge, flat midface, mental
retardation, hyperactivity, self-destructive behavior, insomnia

Langer-Giedion (del)8q24 Characteristic facial features, exostosis, cone-shaped epiphysis, polydactyly,
microcephaly, mental retardation

Alagille (arteriohepatic
dysplasia)

(del)20p12 Neonatal and infantile cholestasis, peripheral artery stenosis and
cardiovascular anomalies, typical facies
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genetic testing will be used solely for future repro-
ductive decisions or when parents request it and
there are no benefits to the child, in most circum-
stances it should be deferred until the child can re-
quest such testing as an autonomous individual who
is able to appreciate the emotional and social conse-
quences, as well as the genetic facts, of the results.

Central to all types of genetic testing is the process
of genetic counseling to ensure that the patient has
adequate information to give truly informed consent,
that he or she is psychologically prepared to cope
with the results, and that patients and sometimes
other family members receive assistance in under-
standing the medical, psychological, social, and legal
implications of these findings.

SUMMARY
Molecular genetic testing is increasingly available

in pediatric practice because of recent developments
in genetic research and their rapid translation into
clinical practice. The technology behind molecular
genetic testing is complex, and such testing has its
own limits. Furthermore, testing brings with it com-
plex ethical, legal, and social issues, particularly for
children and adolescents. Pediatricians must under-
stand these issues and, through proper consultation
with experts and specialists, aim to prepare families
adequately before ordering molecular genetic test-
ing.
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Special Article

CME Practice parameter: Neuroimaging
of the neonate

Report of the Quality Standards Subcommittee of the
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J. Pinto–Martin, PhD; M. Rivkin, MD; and T.L. Slovis, MD

Article abstract—Objective: The authors reviewed available evidence on neonatal neuroimaging strategies for evaluating
both very low birth weight preterm infants and encephalopathic term neonates. Imaging for the preterm neonate: Routine
screening cranial ultrasonography (US) should be performed on all infants of �30 weeks’ gestation once between 7 and 14
days of age and should be optimally repeated between 36 and 40 weeks’ postmenstrual age. This strategy detects lesions
such as intraventricular hemorrhage, which influences clinical care, and those such as periventricular leukomalacia and
low-pressure ventriculomegaly, which provide information about long-term neurodevelopmental outcome. There is insuf-
ficient evidence for routine MRI of all very low birth weight preterm infants with abnormal results of cranial US. Imaging
for the term infant: Noncontrast CT should be performed to detect hemorrhagic lesions in the encephalopathic term infant
with a history of birth trauma, low hematocrit, or coagulopathy. If CT findings are inconclusive, MRI should be performed
between days 2 and 8 to assess the location and extent of injury. The pattern of injury identified with conventional MRI
may provide diagnostic and prognostic information for term infants with evidence of encephalopathy. In particular, basal
ganglia and thalamic lesions detected by conventional MRI are associated with poor neurodevelopmental outcome.
Diffusion-weighted imaging may allow earlier detection of these cerebral injuries. Recommendations: US plays an estab-
lished role in the management of preterm neonates of �30 weeks’ gestation. US also provides valuable prognostic
information when the infant reaches 40 weeks’ postmenstrual age. For encephalopathic term infants, early CT should be
used to exclude hemorrhage; MRI should be performed later in the first postnatal week to establish the pattern of injury
and predict neurologic outcome.

NEUROLOGY 2002;58:1726–1738

Despite the development of sophisticated care tech-
niques, the incidence of neurodevelopmental disability
among the survivors of newborn intensive care re-
mains high.1-4 As newborn special care enters its fifth
decade, survival rates for both severely compromised

term infants and very low birth weight (VLBW) pre-
term (PT) infants have increased.5,6 However, the inci-
dence of cerebral palsy (CP) has not changed during
the past 10 years, the number of children with school-
based problems is on the rise, and the population of
infants at risk for disability is increasing.7-13 Because
the clinical evaluation of these infants may not provide
either adequate diagnostic or prognostic information,
neuroimaging is frequently used.14-16

Additional material related to this article can be found on the Neurology
Web site. Go to www.neurology.org and scroll down the Table of Con-
tents for the June 25 issue to find the title link for this article.
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Neuroimaging plays two important roles: 1) diag-
nosis of brain injury in the newborn at risk so that
appropriate medical management can be provided
and 2) detection of those lesions associated with
long-term neurodevelopmental disability. Currently,
cranial ultrasonography (US), CT, and MRI are the
most available means for these tasks.

Goals. The Quality Standards Subcommittee of the
American Academy of Neurology and the Practice
Committee of the Child Neurology Society seek to
develop scientifically sound, clinically relevant prac-
tice parameters for physicians for diagnostic proce-
dures, treatment modalities, and clinical disorders.
Practice parameters are strategies for patient man-
agement that might include diagnosis, symptom,
treatment, or procedure evaluation. They make spe-
cific recommendations based on the analysis of evi-
dence in the published literature.

This practice parameter provides recommenda-
tions in response to questions regarding brain imag-
ing of PT and term infants. For PT infants: which PT
infants should undergo routine screening US? When
should these studies be performed? Do abnormalities
shown by neonatal US require follow-up MRI? What
is the ability of US to accurately predict long-term
neurodevelopmental outcome for this patient popula-
tion? For term infants: which imaging strategies are
able to provide clinically important information for
infants with neonatal encephalopathy? Can MRI pro-
vide prognostic information for these infants?

Description of the process. The committee con-
sisted of neonatologists, pediatric neurologists, peri-
natal epidemiologists, and neonatal radiologists
selected by five professional organizations (see the
electronic version of this article for appendix 1 at
www.neurology.org); we evaluated the quality of the
evidence from the published literature. Evidence re-
viewed for this parameter was identified through lit-
erature searches using MEDLINE and EMBASE for
the years 1990 to 2000 and CURRENT CONTENTS
for 2000. This literature search was updated in June
2001. Relevant articles were chosen from the
English-language literature using the following
search terms: neonate, infant, brain, cerebral, MRI,
MRS, diffusion-weighted imaging (DWI), diffusion
tensor imaging, US, echoencephalography, Doppler
ultrasonography, cranial axial tomography, near-
infrared spectroscopy, SPECT, germinal matrix hem-
orrhage, intraventricular hemorrhage (IVH),
periventricular leukomalacia (PVL), stroke, ische-
mia, ventriculomegaly, and echodensity. Because
neonatal practices and imaging strategies have
changed over the past decade,12,17-21 we reviewed only
those references from 1990 onward.

This search produced �1,320 citations, from
which 90 met the predefined inclusion criteria: origi-
nal clinical articles published since 1990, review ar-
ticles, and reports of meta-analyses.

Each of the selected articles was reviewed, ab-

stracted, and classified (appendix 2) by at least two
reviewers. Abstracted data included patient number,
mean birth weight (BW), mean gestational age (GA),
age at the time of the neuroimaging study, primary
neuroimaging measure, primary and secondary out-
come measures, and timing of subject selection (pro-
spective, retrospective, case-control, or case series
study). We also noted both inclusion and exclusion
criteria for patient selection and description of the
neuroimaging strategy in addition to the results of
the given study.

The strength of the evidence for each relevant ar-
ticle was ranked using the defined criteria shown in
appendix 2. Recommendations were derived based on
the strength of the evidence and stratified (level A,
B, C, or U) as shown in appendix 3.

For the purposes of this practice parameter, a
screening neuroimaging study was defined as one
that is routinely applied to identify infants at suffi-
cient risk of a specific disorder who would benefit
from further investigation or direct action but who
have no specific neurologic signs or symptoms re-
quiring medical attention (e.g., infants born before
28 weeks of gestation).

Neuroimaging strategies. Although neuroimag-
ing has proven to be extremely helpful for the assess-
ment of injury to the PT brain and may provide
useful information for evaluating the infant with
neonatal encephalopathy, there are significant prob-
lems associated with imaging of the critically ill in-
fant.14,22,23 These include the choice of imaging
technique, the timing of the imaging study, and re-
gional variations in maturation of the developing
brain. Further, transporting acutely ill neonates,
many of whom require ventilatory assistance, multi-
ple indwelling catheters, infusions, vasopressor sup-
port, and warming lights, represents a major
challenge.

Currently, US, CT, and MRI represent the major
imaging modalities most widely available for evalu-
ating critically ill infants.

VLBW PT infants. Birth weight (BW) remains
one of the most important predictors of infant mor-
tality and morbidity. VLBW infants (BW �1,500
grams) now represent 1.45% of all live births in the
United States.5,6,24 In addition, the survival rates for
this population are steadily increasing. In contrast,
the handicap rates for surviving infants—particu-
larly those with the lowest BW—are high. At 8 years
of age, �50% of children with BW of �1,000 grams
are educated in special education classrooms or re-
source rooms, 20% have repeated a grade in school,
and 10% to 15% have spastic motor handicaps.1,9,13

Hemorrhage, hypoxia, and ischemia are the major
causes of injury to the PT brain, and multiple studies
over the past decade have used neuroimaging tech-
niques to assess these injuries.24-28

US screening of the VLBW PT infant. Although
cranial US of VLBW PT infants is routinely performed
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in newborn intensive care units, the target popula-
tions, number of examinations, and timing of these
studies vary widely. Further, different institutions use
different systems of nomenclature to describe IVH,
white matter injury, and ventriculomegaly, the three
major findings for the PT infant. For this parameter,
the grading system for IVH of Papile et al.29 will be
used (table 1). In addition, because there is controversy
surrounding the meaning of the periventricular
echodensities routinely reported in US studies of PT
infants,28,30-32 injury to the PT white matter will include
only periventricular cystic lesions.114,115 There is a con-
sensus in the field that the degree of ventriculomegaly
(see table 1) predicts long-term neurodevelopmental
outcome for PT infants studied at or near term.33,34

Correlation of US findings with neuropathologic
data. Before reviewing data pertinent to the prac-
tice parameter questions, the committee reviewed
the evidence correlating clinical US findings with
neuropathologic data. In four class II studies35-38

reporting results of a total of 87 autopsies per-
formed on PT infants, US was 76% to 100% accu-
rate in detecting grade 1 lesions of �5 mm and
grade 3 and grade 4 hemorrhages (see the elec-
tronic version of this article for table 4 at www.
neurology.org). Detection of grade 2 hemorrhages
was much less accurate.

Correlation of US findings of cystic PVL with neu-
ropathologic data was evaluated in three class II
studies.38-40 Each study found 100% correlation be-
tween US findings and neuropathologic data.

Which PT infants should undergo routine screen-
ing cranial US? Evidence. Seven class II studies
evaluated the need for screening cranial US in low
BW PT infants.25,27,28,41-44 Review of these studies (ta-

ble 2; see the electronic version of this article for
table 5 at www.neurology.org) suggests that al-
though cranial US of 12% to 51% of infants with BW
of �1,500 grams or GA of �33 weeks shows some
abnormalities in the first 2 weeks of life, major US
abnormalities such as grades 3 and 4 IVH or bilat-
eral cystic PVL occur in �20% of infants. Further-
more, more severe abnormalities occur in those
infants with the lowest BW.

Because infants with grades 3 and 4 IVH are at
considerable risk for metabolic abnormalities, post-
hemorrhagic hydrocephalus, and its sequelae (e.g.,
apnea and obtundation), such a, US finding would in
all likelihood alter the infant’s care and thus was
considered clinically significant.16 In addition, cystic
PVL and ventriculomegaly are risk factors for CP.
These US findings might not only provide critical
prognostic information but also influence long-term
care strategies. Therefore, it is important to deter-
mine which infants are at high risk for grades 3 and
4 IVH, cystic PVL, and/or ventriculomegaly.

In only four studies, the data were presented by
specific GA and/or BW groups.25,28,41,43 In these stud-
ies, grades 3 and 4 IVH was noted in 11% of infants
with BW of �1,000 grams and in 5% of infants with
BW of 1,000 to 1,250 grams; when infants were com-
pared by GA groups, 16% of those with GA of �25
weeks and 1% to 2% of infants with GA of �25 weeks
had grades 3 and 4 IVH (see the electronic version of
this article for table 5 at www.neurology.org). Like-
wise, cystic PVL was noted in 5% to 26% of infants
weighing �1,000 grams, compared with 1% to 5% of
infants with BW of �1,000 grams. Ventriculomegaly
was described in 5% to 7% of infants weighing
�1,000 grams.Conclusions. Twelve percent to 51%
of infants with BW of �1,500 grams and/or GA of 33
weeks have cranial US abnormalities (class II evi-
dence). However, major abnormalities such as grades
3 and 4 IVH, cystic PVL, and ventriculomegaly,
which might alter treatment or provide prognostic
information, are considerably more common (20%–
25%) in infants with GA of �30 weeks.

Recommendations (level B). Close to 25% of in-
fants with GA of �30 weeks have significant cranial
US abnormalities that trigger important changes in
acute and long-term care. Therefore, routine screen-
ing cranial US should be performed on all infants
with GA of �30 weeks.

When should screening cranial US be performed?
Evidence. Multiple class II studies performed be-
fore 1990 suggested that �90% of all IVH cases in
VLBW PT infants were detected during postnatal
days 4 to 5.45-48

Data from recent class II studies are shown in
table 2 (see the electronic version of this article for
table 6 at www.neurology.org). In one study,28 248
infants with BW of �1,500 grams underwent regular
US at predefined times (1–5 days, 10–14 days, 28
days, and term). Approximately 65% of IVH cases
were detected within the first week. The other cases

Table 1 Classification of cranial ultrasound findings for the
preterm infant

Classification Findings

Intraventricular Grade 1 Germinal matrix hemorrhage

hemorrhage* Grade 2 Blood within the ventricular
system but not distending it

Grade 3 Intraventricular hemorrhage
with ventricular dilatation

Grade 4 Parenchymal involvement

Preterm white
matter injury†

Cystic
lesions

Periventricular

Ventriculomegaly‡ Mild 0.5–1.0 cm§

Moderate 1.0–1.5 cm§

Severe �1.5 cm§

*Reference 30.
†References 29, 31–35.
‡References 36, 37.
§ Measurements at the midbody of the lateral ventricle on sagit-

tal scan.
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occurred in the second and third postnatal weeks,
and one infant developed severe IVH after postnatal
day 28. When BW was �1,000 grams, severe IVH
was detected in 10 (77%) of 13 infants on days 1 to 5;
13 (100%) of 13 cases of severe IVH were detected on
day 28.

In a study designed to assess changes in US
findings across time,42 144 infants with BW of
�1,500 grams or GA of �33 weeks underwent US
between days 1 and 7 and then between days 10
and 14. Fifteen infants (10%) had significant
changes in US findings from the first to the second
scan. Thirteen infants whose first US showed nor-
mal results or grades 1 and 2 IVH were found to
have major abnormalities (i.e., grades 3 and 4 IVH
and/or PVL) at the time of the second scan. For
two infants, US findings changed from a major
abnormality during the first US (i.e., PVL) to either
normal results or a minor abnormality (i.e., grade 2
IVH) during the second US.

Cystic PVL has been detected in infants without
previous US abnormalities as late as postnatal day
104.27,43,44 In one report,28 cystic PVL and ventriculo-
megaly were found in 8 (3%) of 256 neonates after
previously normal US findings. For infants weighing
�1,000 grams, 3 (50%) of 6 cases of PVL were noted
at 36 to 40 weeks’ postmenstrual age.

Conclusions. The timing at which US can detect
injury in the developing brain may be changing.
Grades 3 and 4 IVH, which may alter medical man-
agement and prognostic information, may be de-
tected as late as the third postnatal week. Cystic
PVL and ventriculomegaly, which may alter progno-

sis and treatment programs, may be first seen by US
at term. Furthermore, these lesions may be detected
in many infants after previously normal US findings.

Recommendation (level B). Screening cranial US
should be performed on all infants with GA of �30
weeks at 7 to 14 days of age and should be optimally
repeated at 36 to 40 weeks’ postmenstrual age. This
recommendation is designed to detect both clinically
unsuspected IVH, which may require additional clin-
ical and/or radiologic monitoring and changes in
management plans, and evidence for PVL and/or
ventriculomegaly, which are useful for prognosis and
best seen when the infants are examined at term.

Do abnormalities of screening cranial US for the
PT infant require follow-up MRI either to obtain in-
formation for patient management or to provide long-
term prognostic data? Evidence. Three recent
class II studies (see the electronic version of this
article for table 7 at www.neurology.org) compared
results of cranial US and MRI performed during the
newborn period for PT infants.26,49,50 Maalouf et al.26

performed paired MRI and US studies on the same
day for 32 infants with GA of �30 weeks. US accu-
rately detected the presence of germinal matrix,
IVH, and parenchymal hemorrhage confirmed by
MRI (positive predictive values of 0.8, 0.85, and 0.96,
respectively). However, in this study and others,49,50

white matter injury detected by MRI was less well
predicted by US (sensitivity of 0.56–0.89). Addi-
tional information provided by MRI included depic-
tion of hemorrhagic lesions in 64% of infants and
more numerous or extensive cysts in infants with

Table 2 Incidence and timing of ultrasound abnormalities in preterm infants

Reference
no. Class Inclusion criteria

US
abnormalities,
incidence (%)

Major abnormalities,
incidence (%)

No. (%) of
major

abnormalities

Incidence of major
abnormalities by

GA or BW

Timing of major
abnormalities,
incidence (%)

41 II BW, �1,500 g; GA,
�34 wk

IVH, 50/250 (20) Grades 3 and 4 IVH,
13/250 (5)

13 (5) GA of �25 wk, 9/57
(16); GA of �25
wk, 4/193 (2)

42 II BW, �1,500 g; �33
wk

IVH and/or PVL,
245/338 (43)

Grades 3 and 4 IVH
and/or cystic PVL,
75/338 (22)

75 (22) d 1–3, 27/75 (36);
d 4–7, 36/75 (48);
d 8–14, 12/75 (16)

43 II BW, �1500 g PVL, 14/115 (12) BW of �1000 g,
12/46 (26)

wk 1, 6/14 (43);
wk 3–15, 8/14 (57)

25 II GA, �32 wk; BW,
�1,500 g; or GA,
�37 wk with
ventilator

IVH, 106/800
(13)

Grades 2–4 IVH,
51/800 (6)

51 (6) GA of �30 wk, 46/
364 (13); GA of
�30 wk, 5/436 (1)

27 II GA, �33 wk PVL, 26/172 (15) wk 1, 19/26 (73);
wk 2–7, 7/26 (27)

44 II GA, �36 wk PVL, 11/53 (21) wk 1, 10/11 (91);
wk 2, 1/11 (9)

28 II BW, �1,500 g IVH, PVL and/or
VM, 161/317
(51)

Grades 3 and 4 IVH,
PVL and/or VM,
40/317 (13)

40 (12.6) BW of �1,000 g;
13/114 (11.4); BW
of �1,000 g; 4/
203 (2)

BW of �1,000 g;
wk 1 (52) wk 2
(12); wk 4 (16);
term (20)

BW � birth weight; GA � gestational age; wk � week; IVH � intraventricular hemorrhage; PVL � periventricular leukomalacia; VM � ventriculomegaly;
d � day.
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PVL diagnosed by US.50 To date, there has not been
correlation with neurodevelopmental follow-up.

Conclusions. Compared with US performed on
the same day, MRI of PT neonates detects more
white matter abnormalities in the first week of life,
more hemorrhagic lesions, and more numerous or
extensive cysts. There are insufficient data from
follow-up studies to indicate whether these addi-
tional findings provide more information about the
neurodevelopmental prognosis.

Recommendation (level C). Currently, available
data from class II studies do not provide sufficient
evidence that routine MRI should be performed on
all VLBW PT infants for whom results of screening
cranial US are abnormal.

What is the ability of neonatal cranial US to pre-
dict long-term neurodevelopmental outcome for
VLBW PT infants? Evidence. VLBW PT infants
are at high risk for neurodevelopmental handicap.
Depending on the GA of the cohort and the year of
birth, the previously reported incidence of mental
retardation and/or CP among PT infants ranged
from 7% to almost 50%.1,4,51,52 Further, the timing of
cranial US used to predict outcome in the reported
literature varied from the first 2 weeks of life
through term. For this reason, the lesions reported
and the predictive values for these lesions were diffi-
cult to compare. Finally, in several studies, children
deemed excessively impaired were omitted from the
follow-up assessments, and in many, the outcome
measures were reported in broad categories. There-
fore, it was difficult to assess the nature of CP or
mental retardation across cohorts.

Only reports containing the following data were
included: GA and/or BW of the study population,
postmenstrual age of the “predictor” US when re-
corded, neurodevelopmental follow-up rate, age at
assessment, and outcome variables.

The six class II studies34,53-57 (see the electronic
version of this article for table 8 at www.neurology.
org) compared US findings with the incidence of CP
for almost 2,250 VLBW PT children at ages 2 to 9
years. Significant associations between grade 4 IVH,
PVL, and/or ventriculomegaly and CP were noted in
all six studies. In the largest of these studies,58 both
grade 4 IVH and PVL were associated with CP (odds
ratio [OR], 15.4; 95% CI, 7.6–31.1); any grade IVH
alone was also associated with CP (OR, 3.14; 95% CI,
1.5–6.5). Similar data were available from one class
III study and three class IV studies (see the elec-
tronic version of this article for table 8 at
www.neurology.org).59-62

When the same groups from class II and class III
studies53-55,57-59,63,64 assessed the correlation of neona-
tal US findings with the developmental quotient,
grade 4 IVH and moderate to severe ventriculo-
megaly were strongly associated with the risk of
mental retardation at 2 to 9 years of age (see the
electronic version of this article for table 8 at www.
neurology.org). In these prospective studies, OR

ranged from 9.97 to 19.0. In addition, Whitaker et
al.65 demonstrated that for infants with BW of 500 to
2,000 grams who had grade 4 IVH and/or moderate
to severe ventriculomegaly, the OR for the develop-
ment of any neuropsychiatric disorder at the age 6
years was 4.4.

Conclusions. Grades 3 and 4 IVH, cystic PVL,
and moderate to severe ventriculomegaly determined
by US have all been shown to be significantly associ-
ated with CP at 2 to 9 years of age in VLBW PT
infants (class II evidence). In addition, class II evi-
dence, grade 4 IVH, and ventriculomegaly have been
significantly associated with mental retardation and
neuropsychiatric disorders at the same time points.
The OR, which vary depending on the population
under study, the lesion, and the outcome measure,
all indicate at least a 10-fold elevation in the risk of
adverse outcome for VLBW PT infants with US evi-
dence of grades 3 and 4 IVH, cystic PVL, and moder-
ate to severe ventriculomegaly.

Recommendation (level A). For VLBW PT in-
fants, US should be used to predict long-term neuro-
developmental outcome. The findings of grades 3 and
4 IVH, periventricular cystic lesions, and moderate
to severe ventriculomegaly are all associated with
adverse outcome.

Term infants with neonatal encephalopathy.
Clinical examination of the term infant with signs
and symptoms of neonatal encephalopathy is often
unable to determine the severity or extent of cerebral
damage and frequently provides little information
regarding the etiology of the insult. Although numer-
ous reports suggest that hypoxic–ischemic encepha-
lopathy (HIE) is a common cause of neonatal
encephalopathy, the differential diagnosis of this
condition is extensive, including a spectrum of ab-
normalities ranging from infectious to metabolic ab-
normalities and congenital malformations.66,67 Even
in those infants with documented HIE, the clinical
presentation may vary widely.68 Of those neonates
with moderate to severe HIE, almost one-quarter
have mental retardation, seizures, and CP, and
promising intervention strategies are now becoming
available.69-71 Therefore, for diagnostic and prognos-
tic reasons, early assessment and diagnosis of in-
fants with neonatal encephalopathy is important.

For the definition of neonatal encephalopathy, the
committee used the criteria set forth by the Ameri-
can Academy of Pediatrics and the American College
of Obstetricians and Gynecologists in Guidelines for
Prenatal Care.72 For results of a study to be rated as
class I evidence, infants described therein must meet
all of the following conditions:

1. Profound metabolic or mixed acidemia (pH � 7.00
[umbilical cord artery blood sample if obtained]).

2. Apgar score of 0 to 3 for �5 minutes.
3. Neonatal neurologic manifestations (e.g., seizures,

coma, or hypotonia).
4. Multisystem organ dysfunction (e.g., cardiovascu-
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lar, gastrointestinal, hematologic, pulmonary, or
renal system).

Although these criteria were originally developed
for those infants thought to have HIE, they also de-
scribe any infant who requires immediate neonatal
evaluation—both to determine the underlying cause
of encephalopathy and to provide therapeutic inter-
ventions, when available.67,73,74 Studies in which the
entry criteria of the infants evaluated were less rig-
orously defined received lower classification levels
than did those in which infants met these conditions.

Which neonatal neuroimaging strategies can detect
cerebral abnormalities that may affect the immediate
and long-term management of the infant with neona-
tal encephalopathy? Evidence. One study dis-
cussed gray-scale US of the infant with neonatal
encephalopathy.75 A second study compared findings of
gray-scale US and Doppler US with outcome,76 and a
third study compared results of gray-scale US and
Doppler US with somatosensory evoked potentials, vi-
sual evoked potentials, and results of the cerebral func-
tion monitoring.77 A fourth study compared findings of
gray-scale US, Doppler US, and CT.78 Three other
studies compared results of gray-scale US and MRI for
infants with neonatal encephalopathy.79-81 Four studies
reported CT findings for these infants.82-85

Gray-scale US, Doppler US, and studies compar-
ing US with CT and/or MRI. In one class III
study75 (see the electronic version of this article for
table 9 at www.neurology.org), US was performed on
104 encephalopathic term neonates and 70 control
term neonates on the first postnatal day. A diffuse
increase in echogenicity of the cerebral parenchyma
and slit-like ventricles were significantly more com-
mon in infants with encephalopathy than in controls
(39% versus 1% [p � 0.001] and 44% versus 9% [p �
0.00l], respectively), but the investigators found no
correlation between US findings on the first postna-
tal day and neurodevelopmental status at 1 year of
age. Similar results were noted in a class II study
evaluating term infants with neonatal encephalopa-
thy on the first postnatal day.76

In the same class II study,76 analysis of simulta-
neous Doppler US demonstrated resistive indices (re-
sistive index � peak systolic velocity minus end
diastolic velocity divided by peak systolic velocity) of
�0.60 for all children with adverse neurodevelop-
mental outcome. In another class II study,78 gray-
scale US, Doppler US, and CT were performed on
infants with neonatal encephalopathy (see the elec-
tronic version of this article for table 9 at www.
neurology.org). Gray-scale US was not predictive of
outcome, but a resistive index of �0.5 in the middle
cerebral artery was associated with adverse neurode-
velopmental outcome at 1 to 2 years (sensitivity,
82%; specificity, 89%). In addition, CT demonstrat-
ing generalized decreased density had 91% sensitiv-
ity and 100% specificity for adverse outcomes.

Three studies compared early US and MRI studies
for infants with neonatal encephalopathy (see the

electronic version of this article for table 9 at
www.neurology.org).79-81 An abnormal MRI signal in
the basal ganglia in association with an abnormal
US result for the basal ganglia was most frequently
associated with an adverse neurodevelopmental out-
come including CP, seizures, and developmental de-
lay at 1 year of age, while normal findings of US and
CT or US and MRI had low negative predictive
values.

Conclusions. Seven studies (classes II and III)
assessed the role of gray-scale US in the diagnosis of
term infants with neonatal encephalopathy. Al-
though gray-scale US can be easily performed at the
bedside, there are little data to support the use of
this modality in imaging of the encephalopathic term
neonate. However, two class II studies of Doppler US
suggested that resistive indices of �0.5–0.6 are con-
sistent with the diagnosis of HIE.

CT studies. CT can be performed rapidly and
without sedation of the neonate. Four studies used
CT to evaluate term infants with neonatal encepha-
lopathy. One study84 reported basal ganglia changes;
a second study82 reported both basal ganglia and tha-
lamic changes. Two studies83,85 used CT to detect in-
tracranial hemorrhages in infants with signs and
symptoms of neonatal encephalopathy who also had
low hematocrit or evidence of coagulopathy; in both
studies, detection of intracranial hemorrhages al-
tered clinical care.

Conclusions. One class II study and three class
IV studies assessed the value of CT for encephalo-
pathic term neonates. Two studies suggested that
low attenuation in the basal ganglia and/or thalami
indicates severe injury consistent with HIE. The
other two studies demonstrated that CT plays a role
in the detection of hemorrhagic lesions.

MRI studies. Two studies (see the electronic ver-
sion of this article for table 9 at www.neurology.org)
compared MRI findings with neuropathologic data
for infants with neonatal encephalopathy believed
attributable to HIE.86,87 In the larger study,87 imag-
ing data were compared with results of neuropatho-
logic analyses of the posterior limb of the internal
capsule, thalamus, parietal cortex, hippocampus,
and medulla. The posterior limb of the internal cap-
sule was the most reliable region analyzed, and
agreement of MRI findings was similar to that
achieved by two pathologists reviewing the histologic
sections (� � 0.66). In this study, the MRI abnormal-
ity was predictive of the pathologic abnormality with
a sensitivity of 0.70 and a positive predictive value of
1.0. The predictive value of a single MRI abnormal-
ity was 0.79 (95% CI, 0.61–0.96).

In eight class II studies (see the electronic version
of this article for table 9 at www.neurology.org),2,88-94

conventional T1- and T2-weighted MRI studies were
performed for a total of 272 term neonates, most of
whom were clinically suspected of having neonatal
encephalopathy secondary to hypoxic–ischemic in-
jury. Scans were obtained at ages ranging from 1 to
30 postnatal days, and the mean age range was 2 to
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8 days. Three patterns of injury were detected by
MRI: 1) injury to the thalami and/or posterior–
lateral putamen with involvement of the subcortical
white matter in the most severe injuries; 2) injury to
the parasagittal gray matter and subcortical white
matter, posteriorly typically more than anteriorly;
and 3) focal or multifocal injury. Thalamic and basal
ganglia damage was the most common abnormality
reported. This pattern of injury was detected in al-
most 40% of infants and represented over one-half of
all abnormalities (see the electronic version of this
article for table 10 at www.neurology.org). In one
class III study,95 abnormal T1-weighted images
showing hyperintensities in a characteristic distribu-
tion were demonstrated as early as 3 days after the
injury; abnormal T2-weighted images showing hy-
pointensities were demonstrated by 6 to 7 days.

Conclusions. Results of class II studies indicate
that characteristic MR patterns of cerebral injury
can be detected using conventional T1- and T2-
weighted imaging sequences performed at mean ages
of 2 to 8 days for encephalopathic term infants.

Diffusion weighted imaging. Studies of adult ar-
terial infarcts have shown that DWI signal changes
occur within minutes of symptom onset and hours
before changes become apparent on T1- or T2-
weighted images.96 In one class II study86 and four
class III studies97-100 that investigated the use of DWI
in the evaluation of term neonates (see the electronic
version of this article for table 11 at www.neurology.
org), entrance criteria were not stated in enough de-
tail to determine which infants met strict criteria for
acute neonatal encephalopathy, and neonates with
focal seizures were also included. MR studies were
performed a mean of 2 to 4 days after birth, and DWI
findings were compared with those of standard MRI
sequences. Abnormal DWI results were reported for
two-thirds of infants. For 7% to 58% of infants with
abnormal DWI findings, T2- and/or T1-weighted im-
ages were also abnormal. Abnormal DWI results and
normal T1- and/or T2- weighted images typically oc-
curred when imaging was performed earlier than day 2
of life or when there was diffuse white matter involve-
ment. Robertson et al.99 described one patient for whom
all imaging sequences including DWI and T1- and T2-
weighted imaging sequences were normal when per-
formed at 13 hours despite development of DWI and
T1- and T2-weighted imaging abnormalities by 5 days.
Robertson et al. also described one other patient for
whom DWI results were normal at 8 days when T1-
and T2-weighted images were abnormal; this de-
creased sensitivity of DWI in the subacute to chronic
phase has also been noted for the adult population,
suggesting that the maximum sensitivity of DWI is
between 2 and 8 days.

Conclusions. Findings of one class II study and
four class III studies suggest that DWI can provide
evidence of cerebral injury before conventional MRI
techniques for term infants with neonatal encepha-
lopathy. However, DWI results may be negative if it

is performed earlier than 24 hours of life or later
than 8 days of life.

Proton MRS. A number of investigators have ex-
plored the utility of 1H-MRS and 31P-MRS at field
strengths of �1.5 T, but the recommendations for
this parameter will be limited to 1H-MRS at 1.5 T
because this is the equipment most commonly avail-
able for neonatal imaging. All of the studies that
evaluated 1H-MRS at 1.5 T used single-voxel point
resolved spectroscopy (PRESS) or stimulate echo ac-
quisition mode (STEAM) MRS; although mutivoxel
chemical shift imaging (CSI) allows high resolution
evaluation of larger regions of tissue, there are no
data at this time that assess the role of this modality
in perinatal brain injury.

In a number of class II studies (see the electronic
version of this article for table 12 at www.neurology.
org), echo times of �136 msec and 272 msec were pre-
ferred over the shorter echo times of �36 msec because
of the higher SD of metabolite concentrations mea-
sured at these shorter echo times.20,93 An echo time of
136 msec has the additional advantage of an inverted
lactate peak, making distinction from lipids (which can
resonate in the same region) more accurate.

One class II study101 used MRS at 1.5 T within the
first 18 hours in 31 cases of suspected HIE and in 7
matched controls. Lactate/creatine ratios ranged
from 0 to 0.6 (median, 0.05) for the seven controls. In
contrast, the investigators demonstrated lactate/
creatine ratios of �1.0 for 10 (32%) of the 31 infants
with suspected HIE. In three additional class II
studies,93,102,103 proton MRS of the basal ganglia
was performed within the first 2 weeks of life on 77
infants with neonatal encephalopathy. Elevated
lactate/N-acetylaspartate ratios were the most con-
sistent findings, although elevated lactate/creatine
and lactate/choline ratios were also reported for in-
fants with suspected neonatal encephalopathy.

Conclusions. Data from class II studies suggest
that MRS can play an important role in the assess-
ment of encephalopathic term infants. Lactate/creat-
ine ratios of �1 in the first 18 hours are more
common in those infants with later neurologic find-
ings consistent with HIE. Elevated lactate/NAA, lac-
tate/creatine, and lactate/choline ratios in the first 2
postnatal weeks are more common in infants with
suspected neonatal encephalopathy than in age-
matched controls.

Recommendations for diagnostic assessment.
1. For infants with a history of neonatal encepha-

lopathy, significant birth trauma, and evidence for
low hematocrit or coagulopathy:

a. Noncontrast CT should be performed to look for
hemorrhage (level B).

b. If the CT findings cannot explain the clinical
status of the neonate, MRI should be performed (lev-
el A).

2. For other neonates with acute encephalopathy:
a. MRI should be performed between days 2 and 8

of life (level A).
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b. If single-voxel MRS is available, MRI should
include MRS (level B).

c. At the time of MRI, DWI should also be per-
formed if this modality is available (level C).

d. CT should be performed only if MRI is not
available or if the neonate is too unstable for MRI
(level A).

Can MRI provide prognostic data for term infants
with neonatal encephalopathy? Evidence. Eight
class II studies (table 3; see the electronic version of
this article for table 9 at www.neurology.org) assessed
the ability of conventional MRI performed between 2
and 8 days of age to predict neurodevelopmental hand-
icap at postnatal ages of 12 to 24 months.2,88-94 Al-
though results of several studies suggested that
abnormalities of the cerebral white matter are asso-
ciated with adverse outcome in term infants with
neonatal encephalopathy, 50% to 94% of infants with
changes in the basal ganglia developed CP, mental
retardation, and seizures at 1 to 2 years of age.2,88,91,94

Barkovich et al.89 correlated cognitive and motor out-
come with timing of conventional MRI. Proton den-
sity MRI scans correlated best during the first 3
postnatal days, proton density and T1-weighted im-

ages correlated best during the first 7 postnatal
days, and T2-weighted images correlated best after 7
to 8 postnatal days. Overall, proton density images
during the first 7 postnatal days were the best pre-
dictor of outcome in this study.

Similarly, three studies using DWI (table 3; see
the electronic version of this article for table 11 at
www.neurology.org) performed at a mean age of 2
days in neonatal encephalopathy demonstrated a sig-
nificantly elevated risk of adverse neurologic out-
come, although the small sample sizes make
predictions unreliable.97-99

Finally, review of the class II studies using proton
MRS (table 3; see the electronic version of this article
for table 12 at www.neurology.org) within the first
11 days of life demonstrated that lactate/creatine ra-
tios of �1.0 and elevated lactate/NAA or lactate/
choline ratios were highly predictive of adverse
neurodevelopmental outcome at 1 to 2 years of
age.93,101-103 Infants with lactate/creatine ratios of
�1.0 were found to have adverse neurodevelopmen-
tal outcome at 1 year of age (OR, 13.2; sensitivity,
66%; specificity, 95%; positive predictive value, 86%;
negative predictive value, 88%).101 Similarly, ele-

Table 3 MRI studies of term neonatal encephalopathy

Reference
no. Class Number Follow-up Predictor study Time study Outcome measures Age Data

88 II 15 15/15 MRI newborn CP 1 yr only BG predict CP (3/3)

102 II 31 31/31 MRS newborn CP, MR 1 yr BG lac/CHO & lac/NAA
associated with MR and/
or CP p � 0.003 for all

90 II 25 25/25 MRI �7 days DQ 1 yr 6/6 N MRI—Normal 12
abn BG—12/12 MR/CP

117 III 16 16/16 MRS d 18 exam 1 yr no significant differences

101 II 31 HIE
& 7N

31/31 MRS newborn CP, MR 1 yr if Lac/creat �1.0, OR 13.2;
sens 66%, spec 95%

97 II 26 26 DWI newborn exam 6 mo abn DWI: 10/12 abn
examN DWI: 12/14 N
exam

98 II 4 4 of 4 DWI d 2 exam 3–21 mo abn DWI: 4/4 abn exam

91 II 43 43/43 MRI d 6 MR, CP abn BG predict CP or MR
p � 0.01

2 II 52 52/52 MRI d 8–30 head growth 1 yr N MRI: 11/12 N outcome
abn WM: 5/5 abn
outcomeabn BG: 5/7 abn
outcome

93 II 21 18/18
survivors

3 deaths

MRI/MRS d 8 outcome 2 yrs N MRI: 8/9 N; abn MRI:
5/11 abn; abn BG/MRI:
4/7 abn; Lac/NAA assoc
with outcome p � 0.05

99 II 43 43/43 MRS �1 mo outcome 1 yr lac/creat predict outcome
p � 0.001

94 II 75 73/75 MRI d 1–17 DQ 1 yr abn BG: sens 90%; spec
100%

104 II 18 HIE
& 3 N

14/14
survivors

4 deaths

MRI d 6 outcome 1–2 yrs Lac/NAA predict outcome
p � 0.05
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vated lactate/NAA and lactate/choline or lactate/
creatine ratios in the region of the basal ganglia
were significantly associated with CP and mental
retardation (p � 0.001 for all studies).102,103 In an-
other report, abnormalities of NAA/creatine, NAA/
choline, and choline/creatine ratios in the occipital
gray/parietal white matter regions were predictive of
adverse outcome at a mean age of 15 months in
infants with HIE.104 Positive predictive values for
abnormal neurodevelopmental outcome based on
these metabolites were 0.64, 0.68, and 0.75 for val-
ues �2 SD from those of controls.

Conclusions. Class II MRI studies demonstrated
that the incidence of neurodevelopmental handicap
among those infants with abnormalities of the thal-
ami and basal ganglia at mean postnatal ages of 2 to
8 days is significant at 1 to 2 years of age. Limited
and predominantly class III DWI evidence demon-
strates abnormalities in infants with neonatal en-
cephalopathy at a time when results of conventional
MRI are normal. Class II studies of proton MRS
performed within the first 8 postnatal days also sug-
gest good to excellent predictive values for this mea-
sure for neurodevelopmental outcome at 1 to 2 years
of age.

Recommendation. MRI should be performed
within the first 2 to 8 days of life to provide predic-
tive data for neurodevelopmental outcome in en-
cephalopathic term infants (level A). DWI (level C)
and MRS (level B), when available, should also be
performed within the first 2 to 8 days to provide
additional prognostic data concerning neurodevelop-
mental outcome.

Future directions. As the number of infants
cared for in neonatal intensive care units grows and
survival statistics steadily increase, neuroimaging
has become critical technology. Imaging of the devel-
oping brain is no longer a research goal; it has be-
come clinically relevant. Neuroimaging can provide
diagnostic information but also data used for clinical
decision making as well as information on treatment
efficacy and prognosis. This becomes particularly im-
portant in the anticipation of potential preventive,
protective, and rehabilitative strategies for the man-
agement of critically ill newborn infants.

Several ongoing clinical trials are assessing the
impact of neuroprotective strategies on long-term
neurodevelopmental outcome.105 For these studies,
neuroimaging is critical—not only to provide diag-
nostic entry criteria but also to assess the effect of
the intervention and to provide prognostic neurologic
information.

Two sets of difficulties must be overcome to more
fully incorporate neuroimaging into the newborn in-
tensive care unit. MRI holds great promise; however,
this imaging modality and others that may be soon
developed must become more infant friendly, and
imaging strategies should be developed to provide
maximum information in minimum time. This would
include the following: improved magnet technology

that would allow easy placement of affordable MRI
devices in newborn intensive care units, software
and hardware advances that would minimize imag-
ing time and allow DWI and/or MRS sequences to be
easily performed on critically ill neonates, and MRI-
compatible devices that improve our ability to moni-
tor and maintain critically ill neonates. Further, it is
important that results of these imaging studies, in-
cluding processed DWI and MRI data, be available
immediately for viewing by all involved specialties.

To provide more accurate information, these MR
techniques must be optimized and standardized in
terms of types of sequence, parameters for each im-
aging sequence, regions of brain evaluated, and tim-
ing of evaluations. Prospective imaging studies with
centralized, blinded readers and well-defined cohorts
of infants and matched controls should be performed
to determine accurate diagnostic criteria. Similarly,
prognostic data can be determined only from blinded
standardized follow-up assessments of all infants im-
aged by the modality under study.

Although there is some recent control data on
DWI for neonates,106,107 the numbers of patients stud-
ied are small. There is also a strong need for MRS
control data for neonates. For both of these modali-
ties, serial studies are generally lacking, and the
impact of timing of the study and regional variation
on its result remains unknown. For example, al-
though elevated lactate/NAA, lactate/creatine, and
lactate/choline ratios are reported to be more com-
mon for infants with suspected HIE, more studies
are required to determine the upper limits of these
ratios for the normal population at various postnatal
ages and to determine the sensitivity, specificity, and
predictive values of these ratios. Studies are also
needed to determine not only the optimal timing of
DWI and MRS evaluation for term infants with neo-
natal encephalopathy but also the optimal region for
investigation for MRS. Long-term follow-up data on
the disability rate are of critical importance. Control
data, timing studies, neuropathologic correlations,
and ultimately outcome assessments are also needed
before MRI becomes the standard of care for the
VLBW PT neonate. MRS and DWI for this age group
have the potential to provide much needed informa-
tion concerning the timing of white matter injury in
the developing brain and may lead to injury-specific
interventions.108

Preliminary studies suggest that the more aggres-
sive and timely use of advanced structural and func-
tional prenatal imaging techniques to detect and
characterize abnormalities may allow intervention to
prevent postnatal neurologic morbidity and mortali-
ty.109,110 Prenatal imaging may provide information
for consideration of corrective prenatal surgical or
medical interventions where appropriate and can as-
sist with the planning of surgical or medical inter-
ventions in the intrapartum and postpartum periods.
Therefore, studies that correlate prenatal US and
MRI findings with results of postnatal neuroimaging
and outcome are needed.
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Near infrared spectroscopy, nuclear medicine
(SPECT and PET), and fMRI are other major imag-
ing technologies not discussed in this parameter be-
cause of lack of data; these technologies are under
evaluation for use in the assessment of the develop-
ing brain.111-115 The challenge is to develop and im-
plement effective applications of these advanced
neuroimaging techniques and to perform studies
evaluating their diagnostic and predictive ability. As
evidence becomes available,116 it must be reviewed on
a regular basis, and the practice parameter must be
modified accordingly.

Disclaimer. This statement is provided as an edu-
cational service of the American Academy of Neurol-
ogy and the Child Neurology Society. It is based on
an assessment of current scientific and clinical infor-
mation. It is not intended to include all possible
proper methods of care for a particular neurologic
problem or all legitimate criteria for choosing to use
a specific procedure. Neither is it intended to exclude
any reasonable alternative methodologies. The
American Academy of Neurology and the Child Neu-
rology Society recognize that specific patient care de-
cisions are the prerogative of the family and the
physician caring for the patient.
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Pediatric Neuroradiology, Child Neurology Society, Society for Pe-
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lin, MD, MPH (Co-Chair); Catherine Zahn, MD (Co-Chair); Milton
Alter, MD, PhD (ex-officio); Stephen Ashwal, MD; Rose M. Dotson,
MD; Richard M. Dubinsky, MD; Jacqueline French, MD; Gary H.
Friday, MD; Michael Glantz, MD; Gary Gronseth, MD; Deborah
Hirtz, MD (facilitator); Robert G. Miller, MD; David J. Thurman,
MD, MPH; and William Weiner, MD.

CNS Practice Committee Members: Carmela Tardo, MD
(Chair); Bruce Cohen, MD (Vice-Chair); Elias Chalhub, MD; Roy
Elterman, MD; Murray Engel, MD; Bhuwan P. Garg, MD; Brian
Grabert, MD; Annette Grefe, MD; Michael Goldstein, MD; David
Griesemer, MD; Betty Koo, MD; Edward Kovnar, MD; Leslie Anne
Morrison, MD; Colette Parker, MD; Ben Renfroe, MD; Anthony
Riela, MD; Michael Shevell, MD; Shlomo Shinnar, MD; Gerald
Silverboard, MD; Russell Snyder, MD; Dean Timmns, MD; Greg
Yim, MD; Mary Anne Whelan, MD.

Appendix 2

Definitions for classification of diagnostic evidence

Class I: Evidence provided by a prospective study in a broad
spectrum of persons with the suspected condition, using a “gold
standard” for case definition, where test is applied in a blinded
evaluation, and enabling the assessment of appropriate tests of
diagnostic accuracy.

Class II: Evidence provided by a prospective study of a narrow
spectrum of persons with the suspected condition, or a well de-
signed retrospective study of a broad spectrum of persons with an
established condition (by “gold standard”) compared to a broad
spectrum of controls, where test is applied in a blinded evaluation,
and enabling the assessment of appropriate tests of diagnostic
accuracy.

Class III: Evidence provided by a retrospective study where
either persons with the established condition or controls are of a
narrow spectrum, and where test is applied in a blinded evalua-
tion.

Class IV: Any design where test is not applied in blinded eval-
uation OR evidence provided by expert opinion alone or in descrip-
tive case series (without controls).

Definitions for classification of prognostic evidence

Class I: Evidence provided by a prospective study of a broad
spectrum of persons who may be at risk for developing the out-
come (e.g., target disease, work status). The study measures the
predictive ability using an independent gold standard for case
definition. The predictor is measured in an evaluation that is
masked to clinical presentation and the outcome is measured in
an evaluation that is masked to the presence of the predictor.

Class II: Evidence provided by a prospective study of a narrow
spectrum of persons who may be at risk for developing the out-
come, or by a retrospective study of a broad spectrum of persons
with the outcome compared to a broad spectrum of controls. The
study measures the predictive ability using an acceptable inde-
pendent gold standard for case definition. The risk factor is mea-
sured in an evaluation that is masked to the outcome.

Class III: Evidence provided by a retrospective study where
either the persons with the condition or the controls are of a
narrow spectrum. The study measures the predictive ability using
an acceptable independent gold standard for case definition. The
risk factor is measured in an evaluation that is masked to the
outcome.

Class IV: Any design where the predictor is not applied in a
masked evaluation OR evidence provided by expert opinion or
case series without controls.

Appendix 3

Definitions for strength of recommendations

Level A: Established as useful/predictive or not useful/predic-
tive for the given condition in the specified population (requires at
least one convincing class I study or at least two consistent, con-
vincing class II studies).

Level B: Probably useful/predictive or not useful/predictive for
the given condition in the specified population (requires at least
one convincing class II study or at least three consistent class III
studies).

Level C: Possibly useful/predictive or not useful/predictive for
the given condition in the specified population (requires at least
two convincing and consistent class III studies).

Level U: Data inadequate or conflicting. Given current knowl-
edge, test/predictor is unproven.
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AMERICAN ACADEMY OF PEDIATRICS
Committee on Psychosocial Aspects of Child and Family Health

The New Morbidity Revisited: A Renewed Commitment to the
Psychosocial Aspects of Pediatric Care

ABSTRACT. In 1993, the American Academy of Pedi-
atrics adopted the policy statement “The Pediatrician and
the ‘New Morbidity.’” Since then, social difficulties, be-
havioral problems, and developmental difficulties have
become a main part of the scope of pediatric practice, and
recognition of the importance of these areas has in-
creased. This statement reaffirms the Academy’s commit-
ment to prevention, early detection, and management of
behavioral, developmental, and social problems as a fo-
cus in pediatric practice.

ABBREVIATIONS. AAP, American Academy of Pediatrics; DSM-
PC, Diagnostic and Statistical Manual for Primary Care.

ONCE A NEW MORBIDITY

In 1991, the American Academy of Pediatrics
(AAP) Task Force on the Future Role of the Pedi-
atrician in the Delivery of Health Care made ref-

erence to the 1800s, when pediatrics developed as a
medical specialty. “A focus on growth and develop-
ment was established rapidly, and it was recognized
that the child’s health was influenced greatly by
family attitudes, environment, and socioeconomic
class.”1 Thus, the concept of morbidity associated
with environmental and psychosocial issues in child
health care is not new. Social and behavioral issues
were recognized by the early leaders in pediatrics,
and the style in which they are addressed constitutes
the art of pediatric practice. Carl C. Fischer spoke in
1969 about the role of the AAP in child health care:
“The founding fathers, in their wisdom, established
the major objective of the Academy, which is to
foster and stimulate interest in pediatrics and corre-
late all aspects of the work for the welfare of children
which properly comes within the scope of pediat-
rics.”2

Public health initiatives, such as immunizations
and improved public hygiene, and specific treat-
ments with new technologies for disease, equip pe-
diatricians at the beginning of this century with the
ability to offer prevention, cure, and resolution of
ailments and injuries, now a standard expectation of
pediatric practice. These advances have led to an
emphasis on specialization as an essential compo-
nent of training for the care of patients. Pediatricians
are now challenged to place more attention on activ-
ities related to the quality of outcomes, chronic dis-

ease management, and the psychosocial conse-
quences of chronic conditions as the behavioral
needs of our patients are now recognized as core
elements of pediatric care.

THE CURRENT ENVIRONMENT
Although dealing with social, developmental, and

behavioral issues may once have been considered an
art, advances in the social sciences have established a
knowledge base of specific skills and interventions
effective in dealing with many psychosocial issues.3,4

For example, there is a better understanding of long-
term consequences of divorce,5 child sexual abuse,6
and the ongoing effects of attention-deficit/hyperac-
tivity disorder into adulthood.7,8 The field of pediat-
ric psychopharmacology has been rapidly evolving
over the past decade with the introduction of new
medications such as selective serotonin reuptake in-
hibitors and atypical antipsychotics.9,10 The practic-
ing pediatrician must have a broader knowledge
base to identify these problems and intervene and
has a responsibility to become knowledgeable about
approaches that work.

When this topic was last reviewed,11 the new mor-
bidities in pediatric practice demanded competence
in the following areas of knowledge:

• physical and environmental factors affecting be-
havior, including risk factors, and their impact,
prevention, and management;

• normal variations of behavior and emotional de-
velopment and how to help parents deal with
them;

• behaviors affecting physical health, including risk
factors (eg, medical adherence, smoking), and
their impact, prevention, and management;

• mild and moderate behavioral problems, includ-
ing detection, evaluation, and management; and

• severe behavioral deviations, including recogni-
tion, preliminary evaluation, and appropriate re-
ferral.

These morbidities remain important foci in the
care of children and families. The purpose of this
statement is to reaffirm the commitment of the AAP
to prevention, early detection, and management of
behavioral, developmental, and social problems as a
focus in pediatric practice.

NEWER MORBIDITIES
Now an increasingly complex environment brings

newer morbidities to the attention of pediatric prac-
titioners, such as:

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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• school problems, including learning disabilities
and attention difficulties;

• child and adolescent mood and anxiety disorders;
• the alarming increase in adolescent suicide and

homicide;
• firearms in the home;
• school violence;
• drug and alcohol abuse;
• human immunodeficiency virus and acquired im-

munodeficiency syndrome; and
• the effects of media on violence, obesity, and sex-

ual activity.

These are the morbidities that place our patients at
risk. The mortality of meningococcemia is appreci-
ated by all pediatricians, but the morbidity of depres-
sion and the mortality of adolescent suicide are more
appreciable.12–14 In other words, after infancy, chil-
dren in the United States are more likely to die from
injuries or violence and suicide than from infectious
disease.

In addition, pediatricians are challenged in their
practices by aspects that relate to quality of life,
social justice, equality in health care access, popula-
tion and public health, and personal and institutional
values, including but not limited to:

• poverty;
• homelessness;
• single-parent families;
• the effects of parental divorce on children;
• the struggles of working parents; and
• issues of child care policy and quality.

Pediatricians’ creativity, flexibility, patience, and
commitment are being challenged in ways that test
the very original motivations for choosing pediatrics
as a profession and vocation.

THE BARRIERS
If we embrace the importance of these morbidities,

how will we meet these challenges? Why has a good
idea not taken hold? Why do disciplines struggle
over the conceptualization of these problems and
implementation of effective treatments? To practice
effectively in this arena, pediatricians must overcome
existing educational, economic, and time manage-
ment obstacles.

THE PATH TOWARD CHANGE
The pediatrician’s professional competence and

job satisfaction in managing behavioral issues can be
enhanced by several changes.

Training and Continuing Medical Education
Pediatric residency training is largely focused on

major physical illness in tertiary care hospitals and,
to a limited degree, on behavioral issues. Limited
training opportunities are provided to integrate psy-
chosocial issues into primary care.

Training in ambulatory settings must expand the
emphasis on behavioral, developmental, and psy-
chologic issues. More extensive developmental, be-
havioral, and adolescent training during residency
will better equip pediatricians to address these prac-

tice challenges. The experience must be supervised
by faculty with training and/or experience in the
behavioral/developmental aspects of pediatrics.15

Continuing medical education training in the areas
of developmental and behavioral pediatrics are now
provided by the AAP and other sources.

Improving Diagnostic Skills
The Diagnostic and Statistical Manual for Primary

Care (DSM-PC) Child and Adolescent Version16 de-
scribes the full range of psychosocial and behavioral
problems encountered by pediatricians, from normal
variant behavior through problem behaviors, to syn-
dromic or diagnosable levels. The DSM-PC classifi-
cation of coding of mental conditions in children
allows for early identification and enhances the un-
derstanding and management of a broader range of
psychosocial issues in pediatrics. The DSM-PC de-
scribes problems intrinsic to the child and situational
diagnoses that complicate a child’s function. The
DSM-PC is an essential part of the primary care
pediatrician’s library, providing accurate and appro-
priate diagnoses and allowing the documentation of
services provided and claims submissions for appro-
priate reimbursement.

Improving Interviewing Skills
Interviewing skills are essential to all aspects of

medicine. There is a need to better learn how to elicit
information, including using a narrative interview
approach, allowing the child, adolescent, and par-
ents to tell their stories, even when it means giving
up control of the interview. There is a need to effec-
tively communicate empathy. Pediatricians also
need to recognize their own experience, culture, and
values and the impact of their personal issues on the
therapeutic relationship. As a skill to be learned,
interviewing needs to include supervised practice
and feedback as well as mentoring. Formalized and
tested screening tools are available to cast a wider net
to screening. Many practices develop their own ques-
tionnaires to assist in screening and in the interview-
ing process. Internet-based screening tools are also
available to facilitate referral to community mental
health services and to improve access.17

Improving Pediatric Counseling Skills
Counseling is a skill that is underused in the man-

agement of behavioral problems. With a combined
knowledge of psychosocial issues, interviewing
skills, and diagnostic understanding, pediatricians
can effectively counsel patients and families and im-
prove many of the behavioral problems they encoun-
ter at early stages of their presentation.

Establishing a Comprehensive Mental Health Model
A collaborative model that integrates physical and

mental issues, considers positive and negative as-
pects of child and family adjustment, and encourages
the clinician to make behavioral diagnostic judg-
ments is also important. Strong consideration should
be given to an interdisciplinary approach in the am-
bulatory clinical setting with mental health profes-
sionals and physicians working side by side.18 Col-
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laborative approaches can also be created for smaller
practices where on-site mental health professionals
are not available.

Allocating Time Realistically
Child health supervision visits are effective for

detecting abnormalities and preventing illness.
When psychosocial issues are detected during such a
visit, there may be insufficient time to address the
problems adequately. Although developmental is-
sues reflecting normal variations may be managed
within the context of health supervision visits, more
complex issues, such as divorce, bereavement, school
failure, domestic violence, or homosexuality, require
additional visits with ample time to discuss the prob-
lem. The individual skill level of the pediatrician will
determine the complexity of psychosocial issues that
he or she can manage effectively.

Ensuring Adequate Reimbursement
Pediatricians must advocate for themselves in

their individual practices and for the practice of pe-
diatrics at large by negotiating managed care and
fee-for-service contracts with third party payers that
ensure reimbursement for excess services provided
and by advocating for the mandatory inclusion of
benefits for these services in families’ insurance con-
tracts, both public and private.

CONCLUSION
The “new morbidity” represents a shift in the un-

derstanding of what impacts the health of children
and families. Pediatricians witness complex psycho-
social family issues and care for the patients im-
pacted by them; understanding and addressing these
issues will make the pediatrician more effective in
serving children and families. The cooperation of
pediatric residency directors, educators, practicing
pediatricians, and developmental and behavioral
pediatricians will be required for training residents
and experienced pediatricians. To effectively address
these new morbidities, pediatricians will need a
model that encompasses expanded areas of compe-
tence in child behavior, development, and family
function.

RECOMMENDATIONS
1. Residency training programs should reflect in

their curricula psychosocial issues that affect chil-
dren and their families.

2. Practicing pediatricians are encouraged to in-
crease their knowledge of developmental and be-
havioral aspects of child health care.

3. Pediatricians should develop an increased under-
standing of positive and negative factors that in-
fluence child psychosocial development.

4. Pediatricians should enhance their interviewing,
counseling, and referral skills to better address
psychosocial aspects of child and family health
care.

5. Pediatricians are strongly encouraged to establish
side-by-side practice with mental health profes-
sionals to address more complex psychosocial is-
sues encountered in clinical practice.

6. Pediatricians are strongly encouraged to use
DSM-PC coding to convey to insurance compa-
nies and health financing institutions the impor-
tance and value of pediatricians spending time
addressing psychosocial issues.

7. The pediatrician should become familiar with
mental health referral processes and community
resources in the mental health field to ensure ac-
cess and continuity of services.

8. Pediatricians should advocate for children’s men-
tal health needs within their professional commu-
nities and the education system, as well as among
legislators.

9. Pediatricians should enhance their understanding
of the newer psychotropic medications and estab-
lish collaborative working relationships with
child and adolescent psychiatrists.
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CLINICAL REPORT

Newborn Screening Expands:
Recommendations for Pediatricians
and Medical Homes—Implications for
the System
Newborn Screening Authoring Committee

ABSTRACT
Advances in newborn screening technology, coupled with recent advances in the
diagnosis and treatment of rare but serious congenital conditions that affect
newborn infants, provide increased opportunities for positively affecting the lives
of children and their families. These advantages also pose new challenges to
primary care pediatricians, both educationally and in response to the management
of affected infants. Primary care pediatricians require immediate access to clinical
and diagnostic information and guidance and have a proactive role to play in
supporting the performance of the newborn screening system. Primary care pedi-
atricians must develop office policies and procedures to ensure that newborn
screening is conducted and that results are transmitted to them in a timely fashion;
they must also develop strategies to use should these systems fail. In addition,
collaboration with local, state, and national partners is essential for promoting
actions and policies that will optimize the function of the newborn screening
systems and ensure that families receive the full benefit of them.

INTRODUCTION

It’s another busy day in pediatric practice, even before you receive the telephone call
from the state newborn screening program. One of your newborn patients has an
out-of-range result* on the screen for a rare but serious congenital condition. “Now
what?” you wonder, as you begin to take down the notes. What additional testing is
needed? What is the treatment regimen, and when does it begin? What do you tell the
parents? And, what do you do about the rest of your schedule?

In the past decade, new technologies have led to a rapid expansion in the number
of congenital conditions that are targeted in state newborn screening programs. As
newborn screening programs expand, the likelihood increases that individual
pediatricians will one day receive an out-of-range screening result for an unfa-
miliar congenital condition for one of their patients.

In 2005, the American Academy of Pediatrics (AAP) endorsed a report from the
American College of Medical Genetics (ACMG), which recommended that all
states screen newborn infants for a core panel of 29 treatable congenital conditions
and an additional 25 conditions that may be detected by screening (Appendix 1).1

The Secretary of Health and Human Services’ Advisory Committee on Heritable
Disorders and Genetic Diseases in Newborns and Children (ACHDGDNC)† also
adopted that report. Some states are now screening for more than 50 congenital
conditions, many of which are rare and unfamiliar to pediatricians and other

*A note about language: although physicians often think of screening results as being “normal/abnormal” or “negative/positive,” laboratories use themore specific language of “in range” and “out
of range” to report results. We felt that it was appropriate to use and promote this language for the sake of clarity and consistency. For ease of reading, we use “parent” as a generic term to connote
the adult who is responsible for a child’s health care; we recognize that adults other than the biological parentmay serve in this role. Where implications of congenital disorders are discussed, these
obviously affect only those persons who are related biologically. In some circumstances, a primary care physician may suggest that the biological parent be contacted regarding congenital
conditions, even if that parent is not the current primary caregiver for the child.
†A federal advisory committee to the Secretary of Health and Human Services, the ACHDGDNC advises and guides the Secretary regarding the most appropriate application of universal newborn
screening tests, technologies, policies, guidelines, and programs for effectively reducing morbidity and mortality in newborns and children having or being at risk for heritable disorders.

www.pediatrics.org/cgi/doi/10.1542/
peds.2007-3021
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primary health care professionals. In the foreseeable fu-
ture, screening programs will likely adopt screening
technologies that will further expand the number of
conditions screened and tests offered.

The ACMG, with the support of the Health Resources
and Services Administration (HRSA) Maternal and Child
Health Bureau (MCHB), has developed and maintains
Web-based resources it calls action (ACT) sheets to guide
pediatricians through preliminary responses to out-of-
range newborn screening results. These brief reference re-
sources provide a focused, single-page summary of differ-
ential diagnoses, descriptions of the condition, actions to be
taken by the pediatrician, diagnostic evaluation, clinical
considerations, reporting requirements, and links to addi-
tional resources. ACT sheets are designed to be supple-
mented by state-specific information regarding referral re-
sources. Many state-program Web sites have additional
program-specific educational information; links to these
program Web sites are readily accessible through an inter-
active map maintained by the National Newborn Screening
and Genetics Resource Center (http://genes-r-us.uthscsa.
edu/resources/consumer/statemap.htm).

Advances in newborn screening technologies and the
availability of resources such as ACT sheets are aimed at
improving health outcomes for affected children. To op-
timize this potential, primary care pediatricians (PCPs)
must effectively engage the newborn screening program
in their state. PCPs who treat patients who routinely
cross state borders for care will likely engage multiple
newborn screening programs.

The primary goals of this statement are to:

● delineate the responsibilities of PCPs and pediatric
medical subspecialists within the newborn screening
program;

● introduce 2 algorithms that, together, outline a clear
and efficient pathway through the process of fulfilling
those responsibilities; and

● outline resources that will support PCPs in addressing
these responsibilities.

In addition to these primary goals, this statement
addresses the steps that individual PCPs and practices
must take to prepare for these responsibilities. We also
recognize the significant roles other health care profes-
sionals and agencies have on the newborn screening
system and identify ways these other entities can sup-
port PCPs and improve newborn screening and, there-
fore, advance improved health outcomes for newborns
across the nation.

Limitations of This Statement
State newborn screening systems vary in their specific
structure, procedures, and practices; this statement is
focused on the core elements that are common to most
state newborn screening systems. Newborn screening is
increasingly being offered by commercial laboratories
that market directly to parents and pediatric health care
professionals. These programs introduce another layer of
variation, which is beyond the scope of this statement.

Adequate funding of all aspects of newborn screening

systems is necessary to ensure optimal performance of
the system. This statement includes some general rec-
ommendations to promote such funding, and the AAP
supports efforts to address financing for the nation’s
newborn screening systems and their constituent parts.
Detailed recommendations for addressing the myriad
challenges of system financing lie beyond the purview of
this document.‡

Limitations of Newborn Screening
It is important to emphasize that newborn screening panels
do not include all possible congenital conditions, and re-
sults for conditions on the panel should not be considered
diagnostic. Thus, an in-range newborn screening result
does not eliminate the possibility that a clinically symptom-
atic child has a congenital condition. Congenital conditions
must be considered whenever an infant has signs or symp-
toms that are suggestive of (or consistent with) one of the
disorders that can be detected by newborn screening.

An important goal of newborn screening is to identify
infants with treatable congenital conditions before they
become symptomatic. However, clinicians who care for
children must be aware that some screened conditions may
present with clinical deterioration before notification of
newborn screening results. Pediatricians and emergency
care physicians are often among the first health care pro-
fessionals to encounter symptomatic infants, so they
should be knowledgeable about the newborn screening
program, ACT sheets for suspected conditions, and local or
regional pediatric medical subspecialists to whom infants
can be referred. The state newborn screening program
usually can provide information about suspected condi-
tions and expedite the newborn’s follow-up confirmatory
testing and care.

THE ALGORITHMS
The PCP plays several significant roles in the newborn
screening system. In addition to responding to out-of-
range newborn screening results, the PCP serves as a
central source of education for parents regarding multi-
ple aspects of the newborn screening system; the PCP
also has responsibility for ensuring that newborn screen-
ing has been conducted, which can include providing
education and encouragement to parents who decline
screening. Finally, the PCP must ensure coordinated and
comprehensive care for children affected by congenital
conditions that are identified through newborn screen-
ing. The medical home provides a model for such care;
the algorithms presented here address the specific roles
of a medical home provider within the newborn screen-
ing system (Figs 1 and 2).

3- to 5-Day-Old Visit
The AAP2 and Bright Futures3 recommend neonatal fol-
low-up visits in a child’s medical home shortly after

‡For guidanceon theCurrent Procedural Terminology (CPT) codes appropriate for use in the care
of children who are identified as having congenital disorders, PCPs should refer to Rappo MA,
Rappo PD. A special issue: coding for children with special health care needs. AAP Pediatric
Coding Newsletter. January 2007. Available at: http://coding.aap.org/newsletterarchive.aspx.
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hospital discharge (3 to 5 days of life) and again by 1
month of age to ensure adequate weight gain, resolve
neonatal concerns such as hyperbilirubinemia, and ad-
dress parental questions. At the 3- to 5-day-old visit, the
PCP should check for circumstances suggesting that
newborn screening might not have been conducted.

Concern That Newborn ScreeningWas Not Conducted?
In most cases, newborn screening will occur as a result
of standing orders at a hospital or birthing facility. In
these cases, the PCP can address other aspects of the
visit.

There are circumstances, however, under which the
PCP might have cause for concern that the newborn
screening was not performed. These circumstances in-
clude, but are not limited to, home births, emergency
births, hospital transfers, and international adoption. In

FIGURE 1
Algorithm 1. NBS indicates newborn screening program (see Appendix 2).

FIGURE 2
Algorithm 2. NBS indicates newborn screening program; CSHCN, child with special health care needs (see Appendix 3).
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addition, although most states mandate newborn
screening, most jurisdictions provide parents with the
right of refusal (see “Parents Decline Newborn Screen-
ing?”).

If available discharge papers do not indicate that the
newborn screening has been performed, the PCP should
make arrangements for specimen acquisition.

Parents Decline Newborn Screening?
If parental refusal is the reason that newborn screen-
ing has not been conducted, or if parents refuse new-
born screening suggested by the PCP, the PCP should
discuss the possible implications of nontesting and
supply the parents with printed materials on newborn
screening. Educational materials for parents and PCPs
can be accessed through the AAP Web site (www.
medicalhomeinfo.org/screening/newborn.html).

Provide Parent Education
Parent concerns and questions should be addressed fully,
and a discussion of the general benefits and limited risks
of newborn screening is recommended. More familiar
conditions, such as congenital hearing loss, phenylketo-
nuria, and sickle cell disease, may be used as examples.

If parental permission is obtained, arrangements for
specimen acquisition should be made immediately, and
newborn screening should be ordered.

Order Newborn Screening
Newborn screening is conducted through the state newborn
screening program, and protocols for ordering the screening
vary by state. Contact information for each state’s newborn
screening program is available (see Appendix 4 and http://
genes-r-us.uthscsa.edu/resources/consumer/statemap.htm).

Obtain Waiver
If parental permission is not obtained, parents or guard-
ians should be asked to sign a waiver that documents
their decision to decline newborn screening. In many
cases, parents already will have signed a waiver at the
hospital. PCPs should document the additional conver-
sation and the parents’ decision in the patient’s chart
and may wish to include a waiver signed in the PCP’s
office. A sample waiver form is included as Appendix 5;

appropriate waiver forms should also be available
through the state health department.

Flag the Charts of Unscreened Patients
In addition to documenting the discussion of newborn
screening and the parents’ refusal to consent to the
screening, PCPs should flag the chart of any patients
who are not screened so that the lack of screening will be
taken into account should any subsequent concerns
emerge regarding the child’s growth or development.
Vomiting, poor growth, seizures, developmental delay,
lethargy, recurrent pneumonia, or poor feeding should
prompt an evaluation that includes consideration of her-
itable conditions.

The chart note should also prompt the pediatrician to
return to the question of newborn screening on subse-
quent visits to determine if the parents have changed
their minds. The usefulness of screening after the neo-
natal period varies by condition, and use of state new-
born screening systems for older infants varies by pro-
gram.

Special Circumstances
For cases in which newborn screening is delayed because
of previous parental refusal, because the infant was re-
ceiving total parenteral nutrition, or because of circum-
stances such as international adoption or an older infant
entering care, the PCP should consult with the state
newborn screening program regarding the availability
and usefulness of the newborn screening protocol.

Newborn screening may not be ordered or may re-
quire an additional specimen in the case of preterm
births, transfusion before screening, and other circum-
stances.4 In these cases, the PCP should consult with a
neonatal specialist.

In every circumstance, until and unless newborn
screening is conducted, the patient’s chart should be
flagged to ensure that the lack of newborn screening is
considered during ongoing care.

Results Received
In the case of an invalid or out-of-range screening result,
the pediatrician identified on the newborn screening
card should be called by the state newborn screening
program in accordance with the urgency of the need for
clinical intervention. In-range results are often transmit-
ted by mail and should arrive before the 2- to 4-week
visit.
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2- to 4-Week Visit
The PCP cannot assume a “no news is good news” ap-
proach with regard to newborn screening. Delays or
procedural failures at hospitals, state laboratories, other
facilities, or within the newborn screening program may
result in late or lost results. An infant’s medical fol-
low-up may not occur as planned, or newborn screening
results may go directly to the child’s birth facility instead
of the infant’s medical home.

Are Newborn Screening Results Available?
Office staff should check routinely for newborn screen-
ing results before the 2- to 4-week visit and pursue
missing results before the visit. Using electronic-chart
prompts or paper-chart templates for newborn visits will
remind office staff to seek out newborn screening re-
sults.

Call for Newborn Screening Results
If newborn screening results are not available before the
2- to 4-week visit, the PCP should contact the state
newborn screening program or the birthing facility for
the results. An increasing number of state newborn
screening programs have automated interactive tele-
phone- or Internet-based systems through which pedi-
atric offices can check for newborn screening results at
any time.

Special Circumstances
Occasionally, newborn screening results may be sent to
the nonprimary physician; a physician who provides
hospital or perinatal care for the infant may be noted on
the newborn screening card even if he or she is not the
infant’s medical home physician. Clerical or other errors
also may result in a physician who is unconnected to the
child receiving the newborn screening results. However,
the name on the card implies responsibility for the re-
sults, and physicians who receive results for patients
who are no longer in their care should collaborate with
the state newborn screening program and, in some in-
stances, the hospital or birthing facility to locate the
infant’s family and/or current provider and to proceed
with appropriate follow-up until the responsibility for
subsequent care is clearly established. Physicians who
receive results for patients with whom they or their
colleagues have had no interaction should also notify the
state newborn screening program immediately.

Screening Results?
The state newborn screening program will report results
to the child’s physician of record as being in range,
invalid, or out of range. Appropriate responses to each of
these results are discussed in the next sections.

Document In-Range Screening Results and Reassure Family
In-range newborn screening results should be noted in
the infant’s chart and shared with the parents or guard-
ians. In reassuring the family, the PCP should keep in
mind that newborn screening does not rule out congen-
ital conditions that are not included in the panel and
does not absolutely guarantee the absence of the condi-
tions that are screened. The PCP might note, however,
that false in-range results are quite rare and the family
can be reassured that their child is unlikely to be affected
by conditions for which screening was performed.

Special Circumstances
Nine states (Arizona, Colorado, Delaware, Nevada, New
Mexico, Oregon, Texas, Utah, and Wyoming) mandate
an additional screening when the infant is 1 to 2 weeks
old on the basis of the belief that a second screening is
necessary to identify the maximum number of children
with genetic disorders. A second screening is recom-
mended for all infants in several other states, and ap-
proximately 25% of all US newborn infants currently
receive 2 screenings. The relevance of second screenings
for endocrinopathies is the subject of a study currently
being designed by the MCHB. PCPs should familiarize
themselves with their state’s policies and procedures. If a
second screening is ordered, it can be introduced and
explained to parents within the context of state policies
and the current limitations to newborn screening tech-
nologies discussed previously.

Reorder Newborn Screening
If the specimen is invalid (eg, collected too early, inad-
equate specimen, poor drying or application technique,
inadequate or illegible patient information), the infant’s
newborn screening must be reordered and blood re-
drawn. This screen should be completed promptly to
optimize the availability of results. PCPs must be familiar
with local protocols for rescreening and should contact
parents immediately to direct them to the site at which
the second blood specimen will be obtained.
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Consult ACT Sheets and State Newborn Screening Program
An out-of-range result on the newborn screening panel
is not a diagnosis. However, some congenital conditions
can be rapidly fatal in infants who appeared entirely
healthy a few days earlier; thus, out-of-range screening
results should always lead to prompt action by the PCP.

If the state newborn screening program does not pro-
vide the ACT sheet specific to the condition for which an
out-of-range result was obtained, the PCP should down-
load it (www.acmg.net/resources/policies/ACT/condition-
analyte-links.htm).

The ACT sheet should be reviewed and followed in its
entirety, but the most important actions are highlighted.
These actions include:

● when to contact the family;

● whom to consult and whether an appointment is
needed immediately;

● when the patient must be seen by the PCP;

● whether additional confirmatory testing is needed and
what tests should be conducted;

● whether treatment is necessary and what treatment to
initiate;

● how to educate parents about the condition; and

● when findings need to be reported back to the new-
born screening program.

In addition to following ACT sheet recommendations,
the PCP should consult with the state newborn screen-
ing program regarding out-of-range results. The state
program should be familiar with local or regional experts
for the conditions on their screening panels. In some
states, the programs fund subspecialty clinics to conduct
diagnostic evaluations and provide short-term and/or
long-term subspecialty care to infants with out-of-range
screening results.

Condition Identified?
After an out-of-range screening result is obtained, con-
firmatory testing and/or definitive consultation with
subspecialists are required before a final diagnosis can be
made.

To increase the sensitivity of a population screening
test for rare conditions (and hopefully minimize the
number of false in-range results missed), false out-of-
range results are expected to occur, and false out-of-
range results are significantly more frequent than true
out-of-range results for most newborn screening tests.
However, given the seriousness of the congenital condi-
tions included in the newborn screening panel, the PCP
must avoid complacency in the face of out-of-range
results. Until confirmatory testing and/or definitive con-

sultation with subspecialists can be accomplished, all
out-of-range results must be taken very seriously.

Special Circumstances
In addition to true or false out-of-range results, confir-
matory tests may identify the child as a carrier of the
condition or may lead to an indeterminate result.

Carriers are individuals who are heterozygous for an
autosomal-recessive condition and are usually not at risk
of health problems themselves, although this may vary
with the condition. Many state programs notify the PCP
that the infant has been identified as a carrier, and it may
be the responsibility of the PCP to disclose and discuss
these results with the parents.

Knowledge of carrier status has 2 implications. First,
because most of the conditions tested for on newborn
screening are autosomal-recessive in inheritance, it is
highly probable that at least 1 of the parents is a carrier
also, and both parents might be carriers. If both parents
are carriers, they have a 1-in-4 chance with each preg-
nancy of having an affected child. Alerting parents to the
carrier status of their child serves to alert them that they
may be at increased risk of having an affected infant with
their next pregnancy. (When newborn screening results
lead to genetic testing of the parents, pediatricians
should be aware that misattributed paternity could be
identified. Discussion with a geneticist or genetic coun-
selor about how to manage these sensitive results may
be helpful.)

The second implication of identifying a newborn as a
carrier is that the infant will be at an increased risk of
bearing an affected child when he or she achieves repro-
ductive age if his or her future partner also is a carrier for
the same condition. The risk is largely determined by the
prevalence of the condition within the population, and
additional genetic counseling may be warranted.

Occasionally, confirmatory diagnostic test results will
not result in a definitive diagnosis. Uncertain results can
be distressing to parents and PCPs, so thorough consul-
tation with a subspecialist is essential. Unfortunately,
indeterminate results may not be possible to resolve
without more knowledge about some of these condi-
tions and longer-term follow-up of these children.

At this point, it is incumbent on the PCP and the
subspecialist to maintain an ongoing collaboration and
continue to monitor the infant for signs and symptoms
of a suspected condition. Children with uncertain results
should have their chart identified for close monitoring.
Good communication between the PCP and the consult-
ing subspecialist is essential at this point to ensure that a
unified message is conveyed to parents.

Document False Out-of-Range Results and Reassure Parents
In the event that the initial out-of-range result proves to
be a false out-of-range result, the PCP can provide reas-
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surance to parents. However, research that evaluated
parents of infants with false out-of-range results has
suggested that 5% to 20% of these parents will persist in
their concerns about the health of their children for
months or years after screening.5–9 Therefore, PCPs
should not take the event of a false out-of-range result
too lightly and may wish to discuss this issue with par-
ents on subsequent visits to provide additional reassur-
ance and eliminate any misconceptions.

Provide Parent Education
To lay the foundation for comprehensive and collabora-
tive care, it is critical during this time of uncertainty that
the parents and family of the neonate be provided with
condition-specific information and support as they await
final clarification of the child’s diagnosis and begin to
plan for treatment and management. Parents are usually
intensely anxious about the health of their child while
the diagnosis is being pursued, and increasingly, parents
are adept at tapping into resources on the Internet about
specific conditions. Frequent, specific, and supportive
communication from the PCP will help to avoid confu-
sion and build trust. Appropriate materials for distribu-
tion to parents have been produced by the AAP (www.
aap.org), the American College of Obstetricians and
Gynecologists (ACOG [www.acog.org]), and MCHB/
HRSA (www.mchb.hrsa.gov/screening). State newborn
screening programs may also make educational materi-
als available to health care professionals.

Identify the Child as a Child With Special Health Care Needs
and Initiate Chronic Care Management
Any child who is given a diagnosis of a significant med-
ical condition should be identified by the medical home
physician as a child with special health care needs. Such
a child should be entered into the practice’s children
with special health care needs registry, and chronic con-
dition management should be initiated. Chronic care
management provides proactive care for children with
special health care needs, including condition-related
office visits, written care plans, explicit comanagement
with subspecialists, appropriate patient education, and
effective information systems for monitoring and track-
ing the child’s condition.10

IMPLEMENTING THE ALGORITHM

Role of the Medical Home
Regardless of diagnosis, every child needs a medical
home to ensure coordinated and comprehensive care
such that all of the medical, psychosocial, and educa-

tional needs of the child and family are met successfully
within the local community. The PCP is responsible for
providing a medical home.

Some conditions identified by newborn screening are
relatively mild and or/transitory, and others have a wide
spectrum of severity from asymptomatic to life-threat-
ening crises. Plans for continuing care should be made in
consultation with the family and appropriate subspecial-
ists in light of the condition affecting the child and the
severity of its manifestation. In some cases, the PCP may
provide all or most of the ongoing care.

In other cases, the family may view their subspecialist
as their primary care physician. Although a subspecialist
may provide substantial ongoing care for a child who has
been diagnosed with a severe and complex condition,
the PCP retains the responsibility for providing a central
source of “family centered, accessible, continuous, coor-
dinated, comprehensive, compassionate, and culturally
effective” care for the family.11 The parents and family
should be encouraged to maintain their relationship
with their PCP. This relationship is critical, especially for
cases in which the subspecialist is located at some dis-
tance from the family. In a crisis, the PCP may be the
only available provider with knowledge of the child; he
or she must have up-to-date information regarding the
child’s treatment.

The complex nature of many conditions identified by
newborn screening may require care by a team of med-
ical subspecialists, therapists, nutritionists, and educa-
tors.12 The PCP and other professionals involved in the
child’s care must collaborate in the provision of acute
care for illness or injury; surveillance of growth and
development; anticipatory guidance to the family; im-
munizations; communications with schools, social ser-
vices, and camps; transitions in care; and communica-
tion with other care professionals. In any case, clearly
defined roles may help to reduce redundancies of ser-
vices and prevent fragmentation of care.

The medical home should actively engage public and
private resources to aid in the management of chronic
conditions. Public health nursing provided through
some state public health departments’ maternal and
child health programs often has a role in assisting PCPs,
subspecialists, and families of children with conditions
that are diagnosed through newborn screening. The
level of public health nursing may vary from simply
providing information and referrals to assisting with
chronic condition management for a family.

If there is not a local health department or nursing
service, PCPs may contact their state maternal and child
health department (Title V) and the directors of pro-
grams for children with special health care needs
through the state department of public health to obtain
information on the availability of local family services;
the state department of education for contacts with
school nurses; and the early intervention agency (Indi-
viduals With Disabilities Education Act Part C) for con-
tact information for the local early childhood connec-
tions program. Although the state resources for public
health vary greatly from state to state, almost all com-
munities have one or all of these resources available for
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families. The national organization Family Voices (www.
familyvoices.org) can provide information on local orga-
nizations and agencies that can offer resources to fami-
lies with children with special health care needs and can
assist families in accessing community services.

For additional information regarding care coordina-
tion, see the AAP policy statement “Care Coordination
in the Medical Home: Integrating Health and Related
Systems of Care for Children With Special Health Care
Needs.”13

Role of the Subspecialist
For most of the conditions that may be detected through
newborn screening, the subspecialist will confirm the
diagnosis, develop the treatment plan, educate the fam-
ily about the treatment, monitor treatment, identify
complications related to the disease process that may
require additional referral, and work with other consult-
ants in coordination of care. When acute illness exacer-
bates the condition, the PCP should work with the sub-
specialist to diagnose the acute illness and manage it
appropriately to reduce morbidity.

Some children with conditions identified through
newborn screening will have long-term sequelae that
will require ongoing subspecialty management despite
appropriate early intervention. Many of these children
will have mild neurodevelopmental disabilities that may
present as learning difficulties, attention-deficit/hyper-
activity disorder, or other behavioral problems. How-
ever, in some instances, more significant cognitive and
motor deficits and/or problems that adversely affect the
child’s feeding skills and respiratory status may be
present. It is essential that the PCP provide ongoing
screening and surveillance for these developmental dis-
abilities.

Even with appropriate treatment, patients with cer-
tain conditions identified through newborn screening
can undergo metabolic decompensation during an acute
febrile illness. PCPs need to be aware of the initial clinical
signs and laboratory abnormalities that may be found
when metabolic decompensation occurs and be able to
provide immediate intervention to stabilize the child
until more specific advice can be obtained from the
appropriate treating subspecialist. Effective communica-
tion among subspecialists as well as between each sub-
specialist and the PCP is essential for optimal long-term
management of these children.14 Long-term responsibil-
ities of the subspecialist, in collaboration with the PCP,
include:

● Providing genetic counseling and evaluation: Because
the majority of conditions diagnosed through new-
born screening are hereditary, genetic evaluation and
counseling will be necessary for the parents. Older
siblings may be affected with the condition but not yet
symptomatic; diagnostic studies may be indicated for
the siblings, and other relatives may wish to undergo
carrier testing. The PCP, the state newborn screening
program, and subspecialists are jointly responsible for
ensuring that referral for genetic services occurs.

● Providing ongoing parent education and links to avail-
able resources: Resources for managing the condition
should be made available to the patients and their
families. Subspecialists, the PCP, and the state new-
born screening program should collaborate in making
appropriate referrals to programs for children with
special health care needs, childhood early intervention
programs, community-based support services, and ad-
ditional subspecialists who are needed to evaluate and
manage associated disabilities. Information from dis-
ease-specific advocacy organizations, along with par-
ent brochures and guidance for child health care pro-
fessionals, may be available through the subspecialist.
The Genetic Alliance, a coalition of advocacy groups,
serves as another national resource for parents (www.
geneticalliance.org). The National Library of Medicine
also has material on every condition in the expanded
ACMG-recommended panel (http://ghr.nlm.nih.gov).

● Assisting in the transition to adult care: When transi-
tion to adult care is appropriate, the subspecialist will
work with the PCP to identify a new team of physi-
cians to care for the young adult. As adolescence pro-
ceeds, additional genetic counseling and preparation
for family planning are appropriate.

RECOMMENDATIONS

Preparing the Practice
Before receiving notice of an out-of-range newborn
screening result from their state newborn screening sys-
tem, PCPs can take several steps to enhance their ability
to successfully address their roles and responsibilities
within the newborn screening program.

1. PCPs should familiarize themselves with their state
newborn screening program via available (online)
resources or, if necessary, by contacting the state
program. PCPs should develop some familiarity with
the conditions being screened and basic operations of
their state newborn screening program, including
protocols for retesting invalid screening results and
conducting second screenings. PCPs should identify
the person(s) with whom they should consult in the
case of an out-of-range screening result and ensure
that contact information is readily available.

2. State-specific contact information for regional pedi-
atric medical subspecialists should be collected and
kept on file in the PCP’s office.

3. Procedures to address several steps of the algorithm
should be developed in advance. These procedures
include:

a. updating contact information for the state new-
born screening program and regional pediatric
medical subspecialists;

b. identifying children who are most likely not to
have had newborn screening;

c. confirming receipt of newborn screening results on
all patients;
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d. obtaining newborn screening results when they
are not received from the state program;

e. documenting parental refusal of newborn screen-
ing; and

f. obtaining newborn screening specimens in the
case of lost, delayed, or invalid results (the CPT
code for retesting is 84030, and the diagnosis code
is 270.10; PCPs should check with insurers to as-
sess reimbursement).

4. PCPs should establish registries to identify, follow,
and provide chronic condition management for chil-
dren with special health care needs.

5. Educational materials regarding newborn screening
should be on hand to distribute to expectant parents,
parents who may decline newborn screening, and par-
ents whose child’s screening returns an out-of-range or
inconclusive result. These materials should be available
in languages and at literacy levels appropriate to all
patients served. Appropriate materials for distribution to
parents have been produced by the AAP (www.
medicalhomeinfo.org/screening/newborn.html),
ACOG (www.acog.org), and MCHB/HRSA (www.
mchb.hrsa.gov/screening). State newborn screening
programs may also make educational materials avail-
able to health care professionals.

Care coordination plays an essential role in ongoing
efforts to integrate health and related systems of care for
children and youth with special health care needs.15

Becoming aware of available resources, being involved
in the care coordination process, and developing unique
care coordination approaches within one’s own practice
and community and in relationship with existing tertiary
care centers are essential for providing optimal care for
children with special health care needs. Families, PCPs,
and other professionals can collaborate meaningfully to
provide effective coordinated care.13,15

PCPs are also encouraged to participate in state, re-
gional, or national registries; quality assurance pro-
grams; and/or research projects designed to enhance the
care of children with the rare and complex conditions
included in the newborn screening panel. They are also
encouraged to seek opportunities for additional training
and learning about state newborn screening programs
and the conditions for which infants are screened and to
work with their local AAP chapter and state newborn
screening advisory committee (SNSAC) to advance the
quality and effectiveness of the newborn screening sys-
tem at the state and federal levels.

CollaborationWith Other Health Care Professionals
The goals of ensuring the successful operation of the
newborn screening system and advancing optimal care
for infants and their families cannot be accomplished by
PCPs alone. Effective collaboration and communication
among PCPs and other clinicians and among the systems
of care that engage the newborn screening system will
ensure the best outcomes for infants and families. In
light of this necessary collaboration, recommendations
have been developed for prenatal health care profession-

als, hospitals and other birthing facilities, pediatric med-
ical subspecialists, states and SNSACs, and federal agen-
cies.

Prenatal Health Care Professionals
The prenatal period provides an ideal opportunity to
begin to educate a family regarding the importance of
newborn screening and the risks and benefits of early
identification of the conditions identified through
screening. The ACOG Committee on Genetics has as-
serted that “[o]bstetricians need to be aware of the status
of newborn screening in their states and should be pre-
pared to address questions or refer their patients to
appropriate sources for additional information.”16 The
following specific steps can help bring the awareness and
knowledge of the obstetrician to bear in preparing a
family for newborn screening and promoting the func-
tion of the newborn screening system.

1. Prenatal health care professionals are ideally positioned
to educate expectant parents about the newborn
screening program in conjunction with the prenatal
screening program. The obstetrician is encouraged to
begin the education early enough to allow patients the
opportunity to ask questions that will assist them in
understanding the purpose of newborn screening, its
implementation, and the importance of test results and
follow-up. Concise, clear, and comprehensive educa-
tional materials and/or video presentations already in
existence should be made available to expectant parents
during the prenatal period. Appropriate materials are
available from the AAP (www.medicalhomeinfo.org/
screening/newborn.html) and the National Library of
Medicine (ghr.nlm.nih.gov/nbs).

2. Prenatal health care professionals should strongly en-
courage prospective parents to identify a medical
home for their infant early in pregnancy. When the
mother presents for postpartum care, the prenatal
health care professional can further support the med-
ical home by inquiring about the infant’s well-being
and follow-up care.

3. If an infant is lost to follow-up to the newborn
screening program, prenatal health care professionals
should assist in locating the family.

Hospitals and Other Birthing Facilities
In most cases, it is the facility at which the infant is
delivered that is initially responsible for processing the
newborn screening specimen. It is essential that these
facilities have policies and procedures in place to ensure
high-quality specimen processing and prompt delivery
to the designated screening laboratory.

1. Particular attention should be brought to the devel-
opment of protocols for:

a. Repeat screening of invalid specimens.

b. Documenting parental refusal to consent to new-
born screening: Parents should be asked to sign a
waiver form that documents not only their refusal
to consent to newborn screening but also their
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understanding of the program and its purpose and
the risks associated with their refusal.

c. Adequate training of clinical and laboratory staff
and quality assurance programs focused on high-
quality specimen processing: Appropriate and
complete information regarding the infant, con-
tact information, and medical follow-up must be
gathered and submitted with specimens.

d. Assisting public health authorities in locating in-
fants who are lost to follow-up: If the infant’s
medical home is not clearly identified, the facility
at which the child was born should assume re-
sponsibility for notifying the family of an out-of-
range screening result and referring for additional
diagnostic testing and subspecialty care.

2. Identification of the medical home or site of medical
follow-up should be established as a condition for
discharge.

3. Discharge materials should clearly indicate whether
newborn screening was conducted and should iden-
tify the PCP and the in-hospital managing physician
for later contact, if needed.

4. Hospitals and other birthing facilities should ensure
the availability of printed and/or video educational
materials, presented in concise and understandable
language, to all families, including those whose pri-
mary language is not English. These materials should
address the purpose of newborn screening, the risks
and benefits associated with newborn screening, and
the consequences of delaying or refusing newborn
screening.

5. Opportunities for further discussion or questions
should be made available with either the family’s
chosen PCP or staff members who are knowledgeable
about the screening process and the conditions for
which screening is conducted.

Pediatric Medical Subspecialists
Pediatric medical subspecialists play several roles in the
care of children who have out-of-range results from
newborn screening: they conduct confirmatory testing,
care for the primary condition of infants who are af-
fected by congenital diseases, and collaborate in the care
of children with disabilities associated with some of the
diseases identified through newborn screening. In ful-
fillment of these roles:

1. Pediatric medical subspecialists should assist the state
newborn screening program in the development of
educational materials for the public, families, PCPs,
the state newborn screening program, and policy
makers on specific conditions identified by newborn
screening.

2. Pediatric medical subspecialists should serve on their
SNSAC.

3. Pediatric medical subspecialists should respond
promptly to requests for diagnostic and management
services to infants with out-of-range screening results

and children with conditions identified by newborn
screening. Findings from clinic visits, laboratory studies,
imaging studies, and diet and medication changes
should be communicated promptly to the PCP, state
newborn screening programs, other pediatric medical
subspecialists, and the family (as appropriate).

4. Pediatric medical subspecialists should underscore
the importance of maintaining a medical home rela-
tionship with the PCP for the infant identified with a
condition through newborn screening.

5. Pediatric medical subspecialists should assist in the
identification of associated disabilities and appropri-
ate referral to other subspecialists for management.

6. Pediatric medical subspecialists should assist in the
development of condition-specific protocols for the
treatment of acute illness or injury and in the devel-
opment of the child’s care plan for school, activity
restrictions, and special feeding/diet programs. Pedi-
atric medical subspecialists should also work with the
PCP, the family, and other subspecialists to delineate
each person’s role in managing acute illnesses, estab-
lishing relationships with schools and therapists, pro-
viding immunizations, working with social services
and camps, and maintaining contact with insurers.

7. Pediatric medical subspecialists should provide ongo-
ing education to the family and PCP about new de-
velopments and treatments for the condition and as-
sociated disabilities.

8. Pediatric medical subspecialists should work with the
PCP and other subspecialists in identifying appropri-
ate adult health care professionals for the transition to
adult care.

State Systems
The state’s role in newborn screening is to design, coor-
dinate, and manage an effective newborn screening sys-
tem. It has traditionally been the state’s responsibility to
oversee key aspects of the newborn screening system,
including initial screening, confirmation of diagnosis,
and coordination of short-term follow-up for infants
with out-of-range screening results as well as longer-
term care for children with special health care needs.
Ultimately, the state must maintain an adequate public
health infrastructure to ensure that every newborn in-
fant receives appropriate care.

The AAP Newborn Screening Task Force set forth a
broad agenda for state newborn screening systems in its
statement published in 2000.17 In addition to addressing
the recommendations that follow, states are urged to
consult that AAP statement for guidance in developing
and supporting an effective and comprehensive new-
born screening system.

To ensure the appropriate and effective function of
newborn screening systems, the following recommenda-
tions must be addressed immediately:

1. States must monitor specimen collection and trans-
mission of information between screening hospitals,
the testing laboratory, and individual practitioners.
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2. Identification of the follow-up medical home must
be required on all newborn screening specimens.16,18

3. Laboratory collection and handling procedures must
be clearly delineated at every site at which newborn
screens are obtained or processed. State newborn
screening laboratories are expected to maintain up-
to-date technology and procedures and be prepared
to implement recommended changes in the new-
born screening process.11

4. Practical mechanisms should be established for re-
testing infants whose newborn screening results are
indeterminate/invalid regardless of the cause.

5. Procedures should be adopted to ensure that the
medical home is notified of out-of-range screening
results by telephone on a schedule consistent with
the urgency of the need for intervention. In the case
of urgent out-of-range results, a designated medical
subspecialist may be notified in addition to the med-
ical home; the newborn screening program may
need to contact the family if efforts to contact phy-
sicians are not successful.

6. Procedures should be adopted to ensure that in-
range and invalid screening results are available to
the medical home within 2 weeks of an infant’s
birth.

7. When out-of-range screen results are reported, the
appropriate updated ACT sheet (or equivalent) and
state-specific referral information should be for-
warded immediately to the PCP.

8. States must have policies and procedures in place to
locate children who have not established a medical
home and to ensure that all newborn infants with
out-of-range screening results receive appropriate
diagnostic follow-up and subspecialty care.

9. States must provide clinicians with contact informa-
tion for their newborn screening program coordina-
tor and ensure that clinicians are updated promptly
should any changes occur.

10. Public health agencies and maternal and child
health programs should assist with care coordina-
tion for patients with special health care needs and
their families.

Because states play a significant educational role in
the newborn screening system, the following are recom-
mended:

11. With direction from the SNSAC, states should de-
velop and facilitate distribution of clear and concise
educational materials for families at prenatal visits
and in the hospital at the time of delivery. Condi-
tion-specific materials must be developed for fami-
lies whose infants have out-of-range screening re-
sults; these materials include an explanation of test
results, appropriate educational materials on the
tested condition, referral for additional diagnostic
testing, and referral for subspecialty care. Educa-
tional materials developed by the AAP, ACOG, and
HRSA/MCHB may be used and/or supplemented

with materials developed by the state. These mate-
rials can be accessed at www.medicalhomeinfo.
org/screening/newborn.html or mchb.hrsa.gov/
screening.

12. The state must develop educational information for
medical professionals that outlines their responsibil-
ities in the newborn screening process.

Finally, there are a number of steps that can be taken
to improve the operation of the newborn screening sys-
tem, including the following:

13. To prevent delays in processing when screening oc-
curs on the weekend, the newborn screening labo-
ratory responsible for state screening should operate
at least 6 days a week, with coverage for holidays.
Rapid turnaround time for results is essential for
prompt diagnosis and treatment of metabolic condi-
tions.

14. Information systems through which clinicians could
directly download newborn screening results should
be developed. Policies and regulations must be de-
veloped concurrently to protect privacy and confi-
dentiality rights.

15. States should develop and implement information
systems that facilitate the tracking of infants across
state lines through communication and integration
of data across newborn screening systems.

16. States must develop and implement policies that
allow for interstate licensure and practice of medi-
cine (including the use of telemedicine) to facilitate
consultation and communication to underserved ar-
eas and ensure the free flow of information across
state lines. There is a shortage of pediatric medical
subspecialists across the country and a complete
absence from more sparsely populated regions. This
challenge must be addressed cooperatively by the
states.

17. States should ensure the availability of ongoing care
for infants with out-of-range screening results who
lack health insurance and for those whose insurance
does not provide coverage for necessary services and
treatments. Medically required diets and vitamins
are among the treatments often excluded from cov-
erage provided by third-party payers.19

18. To promote greater understanding of the effects and
benefits of the newborn screening system, states
should develop information systems that are capable
of tracking the multitude of performance measures
for the newborn screening system and long-term
outcomes of children with special health care needs
identified through newborn screening. Performance
measures include diagnosis for and treatment of
infants with out-of-range screening results, cases
missed by newborn screening, false out-of-range re-
sult rates, time to diagnosis, parental involvement
and satisfaction, the social and psychological effects
on families of infants with out-of-range and false
out-of-range results, and family access to appropri-
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ate and necessary services. Data to support the anal-
ysis of cost-effectiveness and cost benefit should also
be collected.

19. To provide national data for newborn screening sys-
tem quality assurance and program comparison,
state programs should contribute timely case find-
ings and laboratory data to the national newborn
screening data-collection system operated by the
National Newborn Screening and Genetics Resource
Center (www2.uthscsa.edu/nnsis).

20. SNSACs should be authorized in each state to help
implement and ensure the establishment of princi-
ples of universal access, clinician and community
education, remedial surveillance for accountability,
and quality of services for all infants. SNSACs should
be chartered with appropriate authority and pro-
vided adequate support to effectively fulfill the roles
outlined as follows.

State Newborn Screening Advisory Committees

1. SNSACs should comprise a balanced, representative,
and diverse membership. Representation by diverse
families and societal leaders should be balanced by
members of the health care community, including
clinicians in practice, representatives of hospitals and
professional organizations, and public health experts,
including the laboratories and the state. A diverse
clinician representation would include pediatricians,
obstetricians, family physicians, and nurse and mid-
wife practitioners. In addition, the panel must have
access to expert medical subspecialists, health care
researchers, and biostatisticians.

2. SNSACs should cooperate with the US Department of
Health and Human Services ACHDGDNC and other
federal agencies to promote consistency in newborn
screening throughout the nation.

3. SNSACs must work to advance state support and
development of the newborn screening system, with
particular attention to:

a. efforts to use health information technology to
advance clinician and family access to information
about newborn screening as well as screening and
follow-up services;

b. optimization and accurate interpretation of pri-
vacy laws;

c. implementation of a systems approach based on
the Institute of Medicine principles for patient-
centered safety, effectiveness, efficiency, timeli-
ness, and equity20;

d. efforts to provide unfettered access, through both
print and electronic media, to understandable ed-
ucation materials for families with diverse reading
and language abilities; and

e. development and distribution of resources for
PCPs.

4. SNSACs must address identified challenges of frag-

mented service delivery as well as geographic, cul-
tural, social, and financing barriers across county and
state lines.

5. SNSACs should promote a statewide report on new-
born health status for identifiable conditions and a
national newborn health report that provides data on
incidence, outcome, and community participation.

6. SNSACs must develop a mechanism for receiving
feedback from parents, medical home practitioners,
and subspecialists on the appropriateness of including
particular conditions in the newborn screening pro-
gram. This feedback should then be transmitted to the
ACHDGDNC.

7. Each SNSAC is encouraged to develop its own charter
and seek statutory establishment and state support.

National Partnerships
Although states remain responsible for newborn screen-
ing systems, federal agencies and national organizations
play a significant role in the newborn screening system
and in supporting families of children with genetic con-
ditions. Strengthening national partnerships between
federal agencies and professional, nonprofit, and family
organizations provides the opportunity for a coordinated
effort to increase the services offered to children with
genetic and congenital conditions in all stages of diag-
nosis, treatment, and follow-up. There are 4 critical
points of partnership for these groups: collaboration,
funding, oversight, and follow-up.

Collaboration

1. Health care professionals, nonprofit agencies, state
and federal public health programs, and families
should seek to build relationships with other groups
that focus on the newborn screening system. Rela-
tionships can be fostered through partnering on na-
tional initiatives, inviting other perspectives to serve
on project advisory committees, and establishing a
systematic method of receiving feedback from fam-
ilies.

2. Research should be performed on all aspects of new-
born screening systems, including parent and pro-
vider education, results management, laboratory
quality, residual specimen storage and use, and,
most importantly, efficacy of newborn screening for
each proposed condition. A national research
agenda for newborn screening should be outlined.
Input from federal agencies, professional associa-
tions, nonprofit organizations, and family support
organizations should be coordinated. Multistate or
national collaborations are often necessary to recruit
a sufficient number of affected infants to understand
the clinical spectrum of the disease and to compare
treatment strategies. Collaboration will be key in
conducting this research.

3. National partnerships should be developed and co-
ordinated to support state newborn screening sys-
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tems and encourage coordination, effective collabo-
ration, and decrease duplication.

Funding

4. Adequate third-party reimbursement, grant applica-
tions, nonprofit fundraising efforts, and other
sources of funding for newborn screening programs
should be pursued by those who seek to improve the
newborn screening system. Funding for the compo-
nents of the newborn screening system and long-
term care of children with genetic conditions comes
from a variety of sources including screening fees,
federal programs, state programs, nonprofit fund-
raising, insurance companies, and others, and such
funding is critical at all levels.

5. Because ongoing research in the areas of education,
results management, laboratory quality, and identi-
fying and treating genetic diseases is important as
the world of newborn screening continues to ex-
pand, funding for the implementation of these re-
search projects should be provided.

6. Because establishing and funding a 24-hour hotline
for access to online state-specific newborn screening
program contact information can be useful in sup-
porting state newborn screening programs, physi-
cians, and families, a dedicated newborn screening
hotline should be considered as part of preparing for
national emergencies, natural disasters, or other cir-
cumstances.

7. Funding should be provided for demonstration
projects directed toward strengthening the commu-
nication process between pediatricians and the new-
born screening program. These efforts can include
the development of telemedicine, effective health
information exchanges, and linked information sys-
tems to facilitate the communication process.

8. Because the increased level of services required to
comanage and coordinate care for patients with spe-
cial needs identified through newborn screening can
pose a significant financial burden for the PCP and
the subspecialist, appropriate CPT coding that is
aimed at enhanced reimbursement for chronic con-
dition management should be developed.

Oversight

9. ACHDGDNC policies and activities should promote
and facilitate uniformity across newborn screening
programs, promote coordination between state
newborn screening programs, support public health
infrastructure for these programs, monitor the qual-
ity of these programs, and coordinate and promote
research efforts related to newborn screening.

10. The ACHDGDNC should promote federal inter-
agency collaboration and federal agency collabora-
tion with state public health newborn screening
programs to encourage coordination and effective
collaboration between federal and state agencies.

11. Family involvement in all levels of newborn screen-
ing and follow-up care is important and should be
encouraged. Families can give feedback on services
provided, make suggestions on improving systems
of care, advocate for needed services, and support
other families that are going through similar
situations.

Follow-up

12. Appropriate treatment and chronic condition man-
agement for children with congenital conditions
should be ensured. Federal agencies, state newborn
screening programs, and others can collaborate to
create a national definition for follow-up to new-
born screening systems.

13. Because enrolling children onto long-term research
studies can provide the opportunity to test new
treatments and better understand the natural his-
tory of chronic conditions, federal agencies and na-
tional organizations should promote opportunities
for such research and create materials to educate
parents about research in general and specific op-
portunities to participate in research.

National Medical Specialty Organizations, Including the AAP
National medical specialty organizations and their state
chapters can play specific roles in the continued devel-
opment of the collaboration necessary to ensure optimal
performance of the newborn screening system through-
out the country.

1. They should maintain communication with and par-
ticipation on the ACHDGDNC to provide information
to their constituencies and communicate any con-
cerns to the ACHDGDNC.

2. They should foster education regarding newborn
screening and promote pediatric medical subspecial-
ties that focus on metabolic diseases among medical
students and residents.

3. They should promote the development and imple-
mentation of a Health Plan Employer Data and Infor-
mation Set (HEDIS) measure on newborn screening.

4. They should comment on the appropriateness of add-
ing new tests to the core screening panel, ensuring
that any newborn screening provides clear benefit to
all children screened and to their families. These com-
ments should be presented to the ACHDGDNC for
consideration and adoption.

CONCLUSIONS
Advances in newborn screening technology, coupled
with recent advances in the diagnosis and treatment of
rare but serious congenital conditions that affect new-
born infants, provide increased opportunities for posi-
tively affecting the lives of children and their families.
These advantages, however, also pose new challenges to
PCPs, both educationally and in response to the man-
agement of affected infants.

To respond appropriately, PCPs require immediate
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access to clinical and diagnostic information and guid-
ance; ACT sheets from the ACMG are a valuable
source of such guidance. PCPs, however, have a pro-
active role to play in supporting the performance of
the newborn screening system and ensuring the suc-
cessful completion of their responsibilities to the pro-
gram. PCPs must develop office policies and proce-
dures to ensure that newborn screening is conducted
and that results are transmitted to them in a timely
fashion. PCPs must also develop strategies to use
should these systems fail.

The newborn screening system extends well beyond
the PCP’s office, and many other stakeholders are essen-
tial for ensuring that the system functions well and
supporting PCPs in their role within the system. The
system is challenged by error, lack of education or in-
formation on the part of families and health care profes-
sionals, and systemic challenges such as the national
shortage of pediatric medical subspecialists and barriers
inherent in state licensing requirements. Lack of univer-
sal health care coverage and limited funding for new-
born screening programs present additional significant
challenges.

State and federal entities, hospitals, prehospital
health care professionals, pediatricians, and pediatric
medical subspecialists should act collaboratively to ad-
dress these challenges or reduce their effects on the
newborn screening system. AAP chapters and individ-
ual pediatricians should work together with the AAP
and SNSACs to promote actions and policies that will
optimize the function of newborn screening systems
and ensure that children and families receive the full
benefit of them.
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APPENDIX 2. 

Algorithm 1  

At the 3- to 5-day-old visit, the PCP should check for 

circumstances suggesting newborn screening might not have been 

conducted. Concerning situations include home or emergency 

births or international adoption. 

If the PCP has cause for concern that the newborn screening was 

not ordered and available discharge papers do not indicate the 

newborn screening has been ordered, the PCP should make 

arrangements for sample acquisition.  

If newborn screening has not been conducted because of parental 

refusal or if parents refuse newborn screening suggested by the 

PCP, the PCP should discuss the general benefits and limited risks 

of newborn screening as well as possible implications of not 

testing.

Educational materials for parents and PCPs can be accessed through the 

AAP Web site (www.medicalhomeinfo.org/screening/newborn.html). 

Parent concerns and questions should be addressed fully, and a 

discussion of the general benefits and limited risks of newborn 

screening is recommended. Very treatable conditions, such as phenylketonuria (PKU) 

and congenital hypothyroidism (CH), may be used as examples. If parental permission is 

obtained, arrangements for sample acquisition should be made immediately, and newborn 

screening should be ordered, as noted previously. 

Newborn screening is conducted through the state newborn screening 

program, and protocols for ordering the screen vary by state. Contact 

information for each state’s newborn screening program is available 

(http://genes-r-us.uthscsa.edu/resources/consumer/statemap.htm;

Provide Parent 

Education

Parents decline 

NBS?

Order NBS 

Concern that NBS 

was not conducted?

3- to 5-day-old visit

Appendix 4). 
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If parental permission is not obtained, parents or guardians should be 

asked to sign a waiver documenting their choice to decline newborn 

screening. A sample waiver form is included as Appendix 5; 

appropriate waiver forms should also be available through the state 

health department. 

PCPs should flag the charts of any patients who have not been 

screened so that the lack of screening will be taken into account should 

any subsequent concerns emerge regarding the child’s growth or 

development. The chart note should also prompt the pediatrician to 

return to the question of newborn screening with subsequent visits to determine whether 

parents have changed their minds.  

Special Circumstances 

In cases in which newborn screening is delayed, the PCP should consult with the state 

newborn screening program regarding the availability and usefulness of the newborn 

screening protocol.  

In the case of preterm births, neonatal transfusion, and other circumstances in which 

screening is not ordered or a second specimen is required, the PCP should consult with 

a neonatal specialist. 

Obtain Waiver

Flag Charts of 
unscreened 
patients
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APPENDIX 3. 

Algorithm 2 

In the case of an out-of-range screening result, the pediatrician 

identified on the newborn screening card should be called by the 

state newborn screening program within the first week after birth. 

Normal results are often transmitted by mail; these may arrive before to the 2- to 4-week 

visit.

Delays or procedural failures at hospitals, state laboratories, or 

other facilities or within the newborn screening program may result in late or lost results. 

The PCP cannot assume a “no news is good news” approach with regard to newborn 

screening. 

Office staff should check routinely for newborn screening results 

before the 2- to 4-week visit and pursue missing results in advance 

of that visit.  

If newborn screening results are not available before the 2- to 4-week 

visit, the PCP should contact the state newborn screening program for 

the results at that time.  

Special Circumstances 

Newborn screening results may occasionally be sent to the wrong pediatrician. Physicians 

who receive results for patients no longer in their care should immediately contact the 

state newborn screening program and/or hospital to alert them that the PCP may not have 

received these results. 

Call for NBS 

Results

Are NBS results 

available?

Results received
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The state newborn screening program will report results as normal, 

unsatisfactory, or abnormal.  

Normal newborn screening results should be noted in the infantôs 

chart and shared with the parents or guardians. Keep in mind that 

newborn screening does not rule out congenital disorders that are not 

included in the panel and does not absolutely guarantee the absence 

of the disorders that are screened.  

Special Circumstances 

Currently, 9 states mandate a second screening, and 12 states allow it. If necessary, the 

PCP should order another newborn screening. 

In instances where the specimen is unacceptable for testing, the 

infantôs newborn screen must be reordered and a specimen must be 

obtained promptly.  

If abnormal results are received, the PCP should access the ACT 

sheet specific to the disorder. The ACT sheet may be provided by 

the state newborn screening program or can be accessed at: 

www.acmg.net/resources/policies/ACT/condition-analyte-links.htm.

The most important actions to take are highlighted on the ACT sheets and include: 

When to contact the family; 

Whom to consult and whether an appointment is needed immediately; 

When the patient must be seen by the PCP; 

Whether further confirmatory testing is needed and what tests should be 

conducted;

Whether treatment is necessary and what treatment to initiate; 

NBS results?

Document normal 

results and reassure 

family

Reorder NBS

Consult ACT Sheet 

and state NBS 

program
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How to educate parents about the disorder; 

When findings need to be reported back to the newborn screening program. 

In addition to following ACT sheet recommendations, the PCP should consult with the 

state newborn screening program.  

After an abnormal screening result is obtained, confirmatory testing 

and/or definitive consultation with subspecialists are required 

before a final diagnosis can be made.  

Special Circumstances 

In addition to true or false positive results, confirmatory tests may identify the child as a 

carrier of the disorder or may be of indeterminate result. 

In the event that the initial positive result proves to be a false 

positive result, the PCP can provide reassurance to parents. Up to 

20% of these parents will persist in their concerns about the health of 

their children for months or years after screening.  

To lay the foundation for comprehensive and collaborative care, it is 

critical during this time of uncertainty that the parents and family of 

the neonate be provided with disorder-specific information and 

support as they await final clarification of the childôs diagnosis and 

begin to plan for treatment and management. Frequent, specific, and supportive 

communication from the PCP will help to avoid confusion and build trust. 

The parents and family of the neonate should be provided with 

disorder-specific information and support as they await final 

clarification of the childôs diagnosis and begin to plan for treatment 

and management.  

Document false 
positive results and 
reassure family

Provide parent 
education

Identify as CSHCN
Initiate chronic 

condition 
management

Disorder 
Identified?
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Any child in whom a significant medical disorder is diagnosed should be entered 

into the practice’s registry for children with special health care needs, and chronic care 

management should be initiated. Chronic care management provides proactive care for 

children with special health care needs, including condition-related office visits, written 

care plans, explicit comanagement with specialists, appropriate patient education, and 

effective information systems for monitoring and tracking the child’s disorder. 

A subspecialist may provide substantial ongoing care for a child with a severe and 

complex disorder. However, the PCP retains the responsibility to provide a medical 

home, which is the central source of “family-centered, accessible, continuous, 

coordinated, comprehensive, compassionate, and culturally effective” care for the family, 

and the family should be encouraged to maintain their relationship with their PCP.  

The complex nature of many disorders identified by newborn screening may 

require care by a team of medical subspecialists, therapists, nutritionists, and educators. 

Clearly defined roles may help to reduce redundancies of services and prevent 

fragmentation of care.  
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APPENDIX 5: DOCUMENTING REFUSAL TO HAVE INFANTS
UNDERGO NEWBORN SCREENING
Despite the best efforts of health care professionals to
educate parents and guardians about the need to have

their infants undergo newborn screening and the impor-
tance of newborn screening in the early identification of
certain diseases, some parents and guardians will decline
to have their infants undergo newborn screening.
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All parents and guardians should be informed about
the purpose of and need for newborn screening, the risks
and benefits of newborn screening, and the conse-
quences of late diagnosis of certain conditions that
would have been identified earlier through newborn
screening. The use of this or a similar form that demon-
strates the importance you place on newborn screening
and focuses attention on the unnecessary risk for which
a parent or guardian is accepting responsibility may, in
some instances, induce a wavering parent or guardian to
accept your recommendation.

Disclaimer. This form may be used as a template for such
documentation, but it should not be used without obtain-
ing legal advice from a qualified health care attorney about

the use of the form in your practice. Moreover, completion
of a form, in and of itself, never substitutes for good risk
communication, nor would it provide absolute immunity
from liability. For instances in which parents or guardians
refuse newborn screening, health care professionals should
take advantage of their ongoing relationship with the fam-
ily and revisit the discussion on subsequent visits. Docu-
mentation in the medical chart of such follow-up discus-
sions is strongly recommended, and the template,
therefore, makes provision for this documentation.

This form may be duplicated or changed to suit your
needs and your patients’ needs and should be reviewed
with your health care attorney before use. It will be avail-
able on the AAP Web7 site (www.aap.org/bookstore).
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TECHNICAL REPORT

Introduction to the Newborn
Screening Fact Sheets
Celia I. Kaye, MD, PhD, and the Committee on Genetics

ABSTRACT
Newborn screening fact sheets were last revised in 1996 by the Committee on
Genetics of the American Academy of Pediatrics. These fact sheets have been
revised again because of advances in the field, including technologic innovations
such as tandem mass spectrometry, as well as greater appreciation of ethical issues
such as informed consent. The fact sheets provide information to assist pediatri-
cians and other professionals who care for children in performing their essential
role within the newborn screening public health system. The newborn screening
system consists of 5 parts: (1) newborn testing; (2) follow-up of abnormal screen-
ing results to facilitate timely diagnostic testing and management; (3) diagnostic
testing; (4) disease management, which requires coordination with the medical
home and genetic counseling; and (5) continuous evaluation and improvement of
the newborn screening system. The following disorders are reviewed in the new-
born screening fact sheets (which are available at www.pediatrics.org/cgi/content/
full/118/3/e934): biotinidase deficiency, congenital adrenal hyperplasia, congen-
ital hearing loss, congenital hypothyroidism, cystic fibrosis, galactosemia,
homocystinuria, maple syrup urine disease, medium-chain acyl-coenzyme A de-
hydrogenase deficiency, phenylketonuria, sickle cell disease and other hemoglo-
binopathies, and tyrosinemia.

NEWBORN screening fact sheets were last revised in 1996 by the Committee on
Genetics of the American Academy of Pediatrics (AAP). Publication of these

revised newborn screening fact sheets was prompted by advances in the field,
including technologic innovations, as well as greater appreciation of ethical issues
such as those surrounding informed consent.

NEWBORN SCREENING AS A PUBLIC HEALTH SYSTEM
Every infant born in the United States is screened shortly after birth using heel-
stick blood spots to detect a variety of congenital conditions. Many infants are also
screened for congenital hearing loss. Newborn screening programs have been
developed and managed within states, the District of Columbia, Puerto Rico, the
US Virgin Islands, and Guam (Table 1). As public health programs, they require a
coordinated system of follow-up, diagnosis, and treatment. Periodic program
evaluation is also necessary. Thus, newborn screening is not simply a test to
identify whether a metabolite is found in unusually high or low concentration in
a particular blood spot. Newborn screening is also more than a state-run program
that ensures that each abnormal screening result is linked to a particular infant
who subsequently receives a diagnostic test and, if indicated, referral for appro-
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TABLE 1 Status of Newborn Screening in the United States

State Core Conditionsa Additional Conditions Included in
Screening Panel (Universally Required

Unless Otherwise Indicated)
Hearing Endocrine Hemoglobin Other

HEAR CH CAH Hb S/S Hb S/A Hb S/C BIO GALT CF

Alabama A ● ● ● ● ● ● ●

Alaska A ● ● ● ● ● ● ●

Arizona A ● ● ● ● ● ● ●

Arkansas ● ● ● ● ● ●

California B ● ● ● ● ● ● 5-OXO; HHH; PRO
Colorado ● ● ● ● ● ● ● ● ●

Connecticut ● ● ● ● ● ● ● ● B 5-OXO; HHH; HIVb; NKH
District of Columbia ● ● ● ● ● ● ● ● ● G6PD
Delaware A ● ● ● ● ● ●

Florida ● ● ● ● ● ● ● ● C
Georgia A ● ● ● ● ● ● ●

Hawaii ● ● ● ● ● ● ● ●

Idaho A ● ● ● ● ● ● ●

Illinois ● ● ● ● ● ● ● ● 5-OXO
Indiana ● ● ● ● ● ● ● ●

Iowa ● ● ● ● ● ● ● ● ● HHH; NKH
Kansas ● ● ● ● ● ●

Kentucky A ● C ● ● ● C ● C
Louisiana ● ● ● ● ● ● ●

Maine A ● ● ● ● ● ● ● HHH (A); CPS (D)
Maryland ● ● ● ● ● ● ● ● C
Massachusetts ● ● ● ● ● ● ● ● A TOXO; HHH (A); CPS (D)
Michigan A ● ● ● ● ● ● ●

Minnesota A ● ● ● ● ● ● ● ●

Mississippi ● ● ● ● ● ● ● ● ● 5-OXO; CPS; HHH
Missouri ● ● ● ● ● ● C ● C
Montana ● ● B ● ● ● B ● B
Nebraska A ● ● ● ● ● ● ● ● 5-OXO; HHH; NKH (A)
Nevada A ● ● ● ● ● ● ●

New Hampshire A ● C C C C C ● C TOXO
New Jersey ● ● ● ● ● ● ● ● ●

New Mexico ● ● ● ● ● ● ● ● C
New York ● ● ● ● ● ● ● ● ● HIV
North Carolina ● ● ● ● ● ● ● ●

North Dakota A ● ● ● ● ● ● ● ●

Ohio ● ● ● ● ● ● ● ●

Oklahoma ● ● ● ● ● ● ● ●

Oregon A ● ● ● ● ● ● ●

Pennsylvania ● ● ● ● ● ● B ● B 5-OXO; CPS; G6PD; HHH; NKH (B)
Rhode Island ● ● ● ● ● ● ● ●

South Carolina A ● ● ● ● ● ● ● ●

South Dakota A ● ● ● ● ● ● ● B 5-OXO; EMA; HHH; NKH
Tennessee A ● ● ● ● ● ● ● 5-OXO; HHH; NKH
Texas A ● ● ● ● ● ●

Utah ● ● ● ● ● ●

Vermont A ● ● ● ● ● ● ● CPS
Virginia ● ● ● ● ● ● ● ● ●

Washington A ● ● ● ● ● ● ●

West Virginia ● ● ● ● ● ●

Wisconsin A ● ● ● ● ● ● ● ●

Wyoming ● ● ● ● ● ● ● ● ●

A dot (●) indicates that screening for the condition is universally required by law or rule; A, universally offered but not yet required; B, offered to select populations or by request; C, testing required
but not yet implemented; D, likely to be detected (and reported) as a byproduct ofmultiple reactionmonitoring screening (MS/MS) targetedby lawor rule. BIO indicates biotinidase; CAH, congenital
adrenal hyperplasia; CF, cystic fibrosis; CH, congenital hypothyroidism;GALT, transferase-deficient galactosemia (classical); HBS/S, sickle cell disease; HB S/C, sickle Cdisease; HB S/A, S-� -thalassemia;
HEAR, hearing screening; 5-OXO, 5-oxoprolinuria (pyroglutamic aciduria); CPS, carbamoylphosphate synthetase; EMA, ethylmalonic encephalopathy; G6PD, glucose 6 phosphate dehydrogenase;
HHH, hyperammonemia/ornithinemia/citrullinemia (ornithine transporter defect); NKH, nonketotic hyperglycinemia; PRO, prolinemia; TOXO, toxoplasmosis.
a Terminology is consistent with that of the American College of Medical Genetics. Newborn Screening: Toward a Uniform Screening Panel and System. Rockville, MD: Health Resources and Services
Administration; 2005:63.
b Newborn screened for HIV only if mother was not screened during pregnancy.
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priate treatment. Newborn screening is a 5-part system1

in which the pediatrician plays a vital role.

Part 1: Testing of Newborn Infants
Along with the obstetrician, the pediatrician is involved
in the education of parents regarding the availability of
newborn screening tests, the benefits of early detection
of disorders for which screening is performed, the risks
that exist for newborn infants who do not receive
screening, the process of screening and follow-up, and
government requirements that may exist.2 The pediatri-
cian is also involved in obtaining informed consent in
states where this is applicable. Although the timing of
specimen collection is straightforward in term, healthy
newborn infants, the pediatrician should be aware of
factors that may influence the results of a particular
screening test, including gestational and postnatal age,
early discharge, diet, transfusions, and total parenteral
nutrition (Table 2). Results must be documented for all
patients in a timely fashion, which may be a challenge in
geographic regions with large numbers of neonates, un-
derstaffed nurseries and physician offices, and poor tech-
nologic support.

Part 2: Follow-up
Proper follow-up of a “not-normal” screening result is
crucial if mortality, morbidity, and disabilities are to be
avoided. The primary function of the follow-up program
is to locate infants with abnormal screening results and
facilitate timely diagnostic testing and management. The
time frame for follow-up will vary by disorder and by the
degree of abnormality of the screening result. Maple
syrup urine disease, congenital adrenal hyperplasia, and
galactosemia are 3 disorders that can be fatal rapidly
unless treatment is instituted very quickly. The pediatri-
cian may be the provider of first contact for screen-
positive infants; hence, he or she must be familiar with
initial management, including referral management and
subsequent diagnostic testing of such infants. The pedi-
atrician also must be prepared to explain to the family
the meaning of a positive screening result, the possibility
of a false-positive test result, and the steps that must be
taken next.

Part 3: Diagnostic Testing
Many of the disorders identified by newborn screening
programs are heterogeneous. This variability requires
specialized laboratory testing, interpretation, and treat-
ment. The pediatrician works with specialized laborato-
ries and providers in obtaining appropriate specimens,
initiating treatment, diagnosis when appropriate, and
coordinating care once the diagnosis is confirmed.

Part 4: Disease Management
Infants affected with disorders detected by newborn
screening usually require lifelong management. Every TA
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child should have a medical home to coordinate care;
that care should be accessible, family centered, continu-
ous, comprehensive, coordinated, compassionate, and
culturally competent.3 The pediatrician plays a central
role in the development of the medical home, which
includes experts who understand the etiology, patho-
physiology, clinical heterogeneity, and psychosocial is-
sues associated with the disorder. Genetic counseling,
including discussion of carrier testing of family members
and prenatal diagnosis of future pregnancies, may be
indicated.

Part 5: Evaluation
The newborn screening system can function optimally
only when its components are coordinated, which
means that there must be regular and timely communi-
cation between nurseries, screening laboratories, state
health departments, pediatricians, and subspecialists. To
ensure that this is happening, the effectiveness of each
component of the system must be assessed continuously
through the collection and analysis of data, including
outcomes data. Although an adequate evaluation pro-
gram has not been developed for most newborn screen-
ing systems, the pediatrician will be central to the im-
plementation of such a program, particularly through
the provision of outcomes data.

NEWBORN SCREENING TASK FORCE REPORT
Several factors have contributed to the need for review
of the newborn screening system, including enhanced
public interest in newborn screening as a universal ge-
netic screening program; the introduction of new tech-
nologies such as tandem mass spectrometry (MS/MS)
and DNA-based tests; and changing demographics,
which emphasize the importance of human variation
and cultural competence. In response to this need, the
AAP, with support from the Health Resources and Ser-
vices Administration and the National Institutes of
Health, convened a task force to review the role and
operation of newborn screening as a public health sys-
tem.4 The Newborn Screening Task Force outlined a
national agenda to strengthen state newborn screening
systems through the development of model regulations
for disease and test selection; minimum standards for
sample collection and other activities; model guidelines
for follow-up, diagnosis, and treatment; strategies to in-
form families and the public more effectively; and dem-
onstration projects to evaluate technology, quality assur-
ance, and health outcomes. The task force report
emphasized the need for a sixth component of the 5-part
newborn screening system: education of professionals
and the public.

INFORMED CONSENT
With the introduction of DNA-based testing as a com-
ponent of newborn screening panels, consumers, health

care professionals, and policy makers have become in-
creasingly aware of issues of informed consent for both
the performance of the screening tests and retention and
use of residual test samples. Although all states require
newborn screening, most newborn screening laws or
regulations provide exemptions in some situations.5 Ex-
pert panels have not reached consensus, but in general,
they have recognized the benefit of informed consent
before testing as a tool for educating parents.6 When the
validity and utility of the test have been established,
experts have usually concluded that informed consent
for newborn screening could be waived.7 The Newborn
Screening Task Force emphasized the need for education
and concluded that, “Before newborn screening, parents
(on behalf of their children) have a right to be informed
about screening, and have the right to refuse screening.
They also have a right to confidentiality and privacy
protection for information contained in all newborn
screening results.”4 The consent process in each state is
governed by state law.

Among the benefits, newborn screening may:

● detect a serious, treatable disorder before symptoms
are present;

● lead to treatment that can prevent serious problems
including mental retardation and death; or

● detect carriers of certain genetic disorders.

Among the risks, newborn screening may:

● fail to identify some children who actually have the
condition;require repeat testing;

● cause parental anxiety after false-positive results;

● reveal (through genetic tests) misattributed paternity;
or

● detect disorders for which treatment is not effective.

There is agreement that policy guidelines for residual
sample retention and use are needed, but to date, there
has been no consensus on the content of such guide-
lines.

MS/MS
Population screening for phenylketonuria (PKU) began
in the 1960s using a relatively simple analytic method.
New disorders were added as methods to use blood spots
were developed and were applicable to large populations
at low cost. By the 1990s, scientific advances and tech-
nologic innovations led to the possibility of adding nu-
merous new metabolic disorders to the screening panel
using MS/MS (Table 3). Consumers throughout the na-
tion acted quickly through their state legislatures to
mandate the addition of medium-chain acyl-coenzyme
A dehydrogenase (MCAD) deficiency and other disor-
ders of fatty acid oxidation (FAO) to the list of disorders
for which newborn screening is mandated. Several states
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TABLE 3 Additional Disorders Detected by MS/MS Screening

Description

Amino acid disorders
Argininosuccinic aciduria A disorder of the urea cycle. Episodes of hyperammonemia produce acute intoxication. The major

symptoms include mental retardation, failure to thrive, liver dysfunction, unusual hair
(trichorrhexis nodosa), and seizures.

Citrullinemia A disorder of the urea cycle. Episodes of hyperammonemia produce coma and seizures. The
major symptoms include changes in sensorium (irritability, lethargy), seizures, ataxia, and
mental retardation.

Hypermethioninemia Can be seen in a variety of conditions. It is found in conjunction with homocystinuria and
tyrosinemia. Neonatal hypermethioninemia can occur in preterm infants or be attributable to
neonatal hepatitis or a combination of factors.

FAO disorders
Carnitine/acylcarnitine translocase deficiency Major symptoms are fasting hypoglycemia with seizures and coma, cardiomyopathy, arrhythmias,

muscle weakness, and hepatomegaly/abnormal liver function.
3-Hydroxy long-chain acyl-coenzyme A dehydrogenase
(LCHAD) deficiency

Results in an inability of the body to break down fatty acids into a usable energy source. LCHAD
deficiency can present as hypoglycemia, lethargy, SIDS, hypotonia, and cardiomyopathy.

MCAD deficiency Can cause recurrent episodes of hypoglycemia, failure to thrive, persistent vomiting,
hepatomegaly, and rhabdomyolysis. Acute episodes are usually associated with concurrent
illness or fasting and occur in infancy or early childhood.

Multiple acyl-coenzyme A dehydrogenase deficiency
(also known as glutaric acidemia-type II)

Often associated with unexplained death in neonates. Other features include respiratory distress,
hypotonia, unusual odor (described as “sweaty feet”) and liver dysfunction.

Neonatal carnitine palmitoyl transferase deficiency-type II Symptoms include hypoketotic hypoglycemia with seizures and coma, cardiac arrhythmia,
cardiomyopathy, and hepatopathy.

Short-chain acyl-coenzyme A dehydrogenase (SCAD)
deficiency

Patients with SCAD deficiency have failure to thrive, developmental delays/hypotonia, metabolic
acidosis, recurrent emesis, and a lipid-storage myopathy.

Short-chain hydroxy acyl-coenzyme A dehydrogenase
deficiency

The major symptom is hypoketotic hypoglycemia.

Trifunctional protein deficiency Can present as skeletal myopathy, cardiomyopathy, or SIDS.
Very long-chain acyl-coenzyme A dehydrogenase
deficiency

Symptoms are similar to other FAO defects.

Organic acid disorders
3-Hydroxy-3-methylglutaryl-coenzyme A lyase deficiency This enzyme catalyzes the final step of leucine catabolism and plays a key role in ketone body

formation. The major clinical features are metabolic acidosis and hypoglycemia. Unexplained
fevers can occur. Encephalopathy (somnolence, coma, and malaise) and hepatopathy are
common. SIDS may occur.

Glutaric acidemia type I Results from an inherited defect in the degradation of lysine and tryptophan. Macrocephaly with
an increase in the size of the extra cerebral fluid spaces occurs before the onset of any
neurologic symptoms. Neurologic disease usually presents later in infancy with tonal
abnormalities and choreoathetosis secondary to basal ganglia injury.

Isovaleric acidemia This is a disorder of branched-chain amino acid metabolism that results in recurrent episodes of
emesis, dehydration, and severe metabolic acidosis. Other symptoms include anorexia,
listlessness, lethargy, neuromuscular irritability, and hypothermia. Acute episodes are
associated with concurrent illnesses or high dietary protein intake.

Methylmalonic acidemia An increase in methylmalonic acid can be seen with a variety of conditions. Transient increases in
methylmalonic acid can be detected in otherwise healthy infants. Symptoms can include
failure to thrive, episodic dehydration, and hypotonia. A variety of central nervous system
changes (dystonia, dysphagia, and dysarthria) can occur. Infants with methylmalonic acidemia
have been noted to have distinct facial dysmorphism.

Propionic acidemia Symptoms are usually episodic emesis, dehydration, and metabolic acidosis. Hematologic
abnormalities such as neutropenia, thrombocytopenia, and hypogammaglobulinemia are
common. Mental retardation is a consistent feature, and most patients exhibit intolerance to
dietary protein.

Multiple-coenzyme A carboxylase deficiency This is a deficiency of the enzyme that attaches biotin to enzyme proteins that then results in
multiple secondary enzyme deficiencies. Symptoms can be linked to deficiencies of the
individual enzymes. Recurrent episodes of emesis, metabolic acidosis, and seizures can occur.

Other organic acidemias detected by MS/MS screening 2-Methylbutyryl-coenzyme A dehydrogenase deficiency, 3-methylcrotonyl-coenzyme A
carboxylase deficiency, 3-methylglutaconyl-coenzyme A hydratase deficiency, mitochondrial
acetoacetyl-coenzyme A thiolase deficiency (3-ketothiolase deficiency)

Other abnormal profiles Abnormal results may be found on MS/MS screening secondary to hyperalimentation, liver
disease, or contamination of the specimen. Also, treatment with medium-chain triglyceride oil,
benzoate, valproate, or pyvalic acid can produce abnormal results.

SIDS indicates sudden infant death syndrome.
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TABLE 4 Status of Newborn Screening in theUnited States: Core ConditionsDetected byMS/MS

State Core Conditions: Metabolica

Fatty Acid Disorders Organic Acid Disorders Amino Acid Disorders

CUD LCHAD MCAD TFP VLCAD GA-I HMG IVA 3-MCC Cbl-A,B BKT MUT PROP MCD ASA CIT HCY MSUD PKU TYR- I

Alabama ● ● ● ● ● ● ● ● ● ●

Alaska ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Arizona ● ● ●

Arkansas ●

California ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Colorado C C C C C C C C C C C C C C C C C C ● C
Connecticut ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

District of Columbia ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Delaware ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Florida ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Georgia ● ● ● ● ●

Hawaii ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Idaho ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Illinois ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Indiana ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Iowa ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Kansas ●

Kentucky ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Louisiana A A A A A ●

Maine D ● ● D ● ● ● ● ● ● ● ● ● D ● ● ● ● ● ●

Maryland ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Massachusetts D A ● D A A A A A A A A A D A A ● ● ● A
Michigan A A ● A A A A A A A A A A A ● ● ● ● ● A
Minnesota ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Mississippi ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Missouri ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Montana B B B B B B B B B B B B B B B B B B ● B
Nebraska A ● A A A A A A A A A A A A A A A ● A
Nevada ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

New Hampshire C ● ● ●

New Jersey A ● A ● ● ● ● ● ● A ● ● ● ● A ● ● A
New Mexico C C C C C C C C C C C C C C C C C C ● C
New York ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

North Carolina ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

North Dakota ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Ohio ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Oklahoma C ●

Oregon A ● ● A ● ● ● ● ● A A ● ● A ● ● ● ● ● ●

Pennsylvania B B B B B B B B B B B B B B B B B ● ● B
Rhode Island D ● ● ● ●

South Carolina ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

South Dakota ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Tennessee ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Texas ●

Utah ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Vermont D ● ● D ● ● ● ● ● ● ● ● ● D ● ● ● ● ● ●

Virginia ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Washington ● ● ● ●

West Virginia ●

Wisconsin ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Wyoming ●

A dot (●) indicates that screening for the condition is universally required by law or rule; A, universally offered but not yet required; B, offered to select populations or by request; C, testing is required
but not yet implemented; D, likely to be detected (and reported) as a byproduct of multiple reaction monitoring screening (MS/MS) targeted by law or rule. 3-MCC indicates 3-methylcrotonyl-
coenzymeA carboxylase; ASA, argininosuccinate acidemia; BKT,� ketothiolase (mitochondrial acetoacetyl-coenzymeA thiolase; short-chain ketoacyl thiolase; T2); CBL A,B,methylmalonic acidemia
(vitamin B12 disorders); CIT I, citrullinemia type I (Argininosuccinate synthetase); CUD, carnitine uptake defect (carnitine transport defect); GA-1, glutaric acidemia type 1; HCY, homocystinuria
(cystathionine � synthase); HMG, 3-hydroxy 3-methylglutaric aciduria (3-hydroxy 3-methylglutaryl-coenzyme A lyase); IVA, isovaleric acidemia (isovaleryl-coenzyme A dehydrogenase); LCHAD,
long-chain L-3- hydroxyacyl-coenzyme A dehydrogenase; MCD, multiple carboxylase (holocarboxylase synthetase); MSUD, maple syrup urine disease (branched-chain ketoacid dehydrogenase);
MUT, methylmalonic acidemia (methylmalonyl-coenzyme Amutase); PROP, propionic acidemia (propionyl-coenzyme A carboxylase); TFP, trifunctional protein deficiency; TYR-1, tyrosinemia type
1; VLCAD, very long-chain acyl-coenzyme A dehydrogenase.
a Terminology is consistent with report from the American College of Medical Genetics. Newborn Screening: Toward a Uniform Screening Panel and System. Rockville, MD: Health Resources and
Services Administration; 2005:63.
Nomenclature source: National Newborn Screening and Genetic Resource Center (http://genes-r-us.uthscsa.edu).
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now require screening for MCAD deficiency and other
disorders of FAO8 (Table 4), and a cost/benefit analysis of
MS/MS has been published.9 MS/MS technology can
also be used to screen for PKU and some other amino
acid disorders and has a rate of false-positive results that
is lower than other screening methods. Therefore, states
that adopt MS/MS technology to screen for FAO disor-
ders may also revise their panels of amino acid disorders
for which they screen (Table 5). In addition, certain screen-
ing methods for particular disorders permit the diagnosis of
other conditions that were not originally designated on the
list of disorders for newborn screening. These have been
called “secondary-target conditions” (Table 6). Pediatri-
cians, who are central to the newborn screening system as
discussed earlier, will need to be familiar with these new
disorders as they are added to screening panels or are
diagnosed because the technology for newborn screening
identifies them (secondary-target conditions).

ROLE OF DNA ANALYSIS IN NEWBORN SCREENING
Analysis of DNA for mutations is not a primary screening
method for any of the disorders for which newborn
screening is performed today. However, secondary DNA
analysis may be used in conjunction with other tests to
decrease the rate of false-positive results. It may also be
used as a diagnostic test for certain disorders.

CONCERNS AND CONTROVERSIES
Because the initial test in the newborn screening process
is a screening test, there is a significant risk of false-
positive (abnormal test, normal infant) and false-nega-
tive (normal test, affected infant) results. False-positive
results lead to additional testing and parental anxiety,
and long-term consequences such as the vulnerable-child
syndrome may occur. False-negative results may lead to a
delay in diagnosis, because the health care professional
may be falsely reassured by a normal newborn screening
result. These possibilities raise clinical and ethical issues,
which should be discussed with parents before testing.

There is a lack of uniformity between states regarding
the diseases screened and the technology used. Such

lack of uniformity results in the place of birth determin-
ing the likelihood of early diagnosis of these serious but
treatable conditions. Newborn screening rules and stat-
utes require that a newborn infant be screened using the
panel in the state in which he or she was born, not
necessarily the state in which the mother is a resident.
There is also controversy regarding whether newborn
screening should incorporate conditions for which
highly effective interventions that reduce morbidity for
the child are unavailable. Numerous state and national
organizations have convened groups to discuss these
issues and propose policies, but no national consensus
has been developed.10 Finally, it must be emphasized
that “normal” results of newborn screenings do not rule
out the presence of these disorders, because some vari-
ants of these conditions may have onset later in life, and
false-negative results may occur. The clinical judgment
of the pediatrician remains the most important tool in
the diagnosis of all of these conditions.

INDEX OF NEWBORN SCREENING FACT SHEETS
The following newborn screening fact sheets are avail-
able at www.pediatrics.org/cgi/content/full/118/3/e934:

● Biotinidase deficiency

● Congenital adrenal hyperplasia

● Congenital hearing loss

● Congenital hypothyroidism

● Cystic fibrosis

● Galactosemia

● Homocystinuria

● Maple syrup urine disease (branched-chain ketoacid-
uria)

● MCAD deficiency

● PKU

● Sickle cell disease and other hemoglobinopathies

● Tyrosinemia

TABLE 5 Use of MS/MS for Newborn Screening

By MS/MS Only By MS/MS or
Other Techniquea

Not By MS/MS

Argininemia Congenital adrenal hyperplasia Biotinidase
Argininosuccinic acidemia Galactosemia Cystic fibrosis
Citrullinemia Hemoglobinopathies Hearing loss
Hypermethioninemia Homocystinuria Hypothyroidism
Hyperornithinemia-hyperammonemia-homocitrullinuria Maple syrup urine disease
FAO disorders (such as MCAD deficiency) PKU
Organic acidemias Tyrosinemia

This is not a comprehensive list of disorders for which newborn screening is possible.
a Most states use a method other than MS/MS to screen for these disorders.
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TECHNICAL REPORT

Newborn Screening Fact Sheets
Celia I. Kaye, MD, PhD, and the Committee on Genetics

Abbreviations: OMIM, Online Mendelian Inheritance in Man; MS/MS, tandemmass spectrometry; CoA, coenzyme A;
BTD, biotinidase gene; CAH, congenital adrenal hyperplasia; 21-OH, 21-hydroxylase; SW, salt wasting; SV, simple virilizing;
AG, ambiguous genitalia; ACTH, adrenocorticotropic hormone; 17-OHP, 17-OH-progesterone;
AABR, automated auditory brainstem response; OAE, otoacoustic emission; CH, congenital hypothyroidism; T4, thyroxine;
HPT, hypothalamic-pituitary-thyroid; CF, cystic fibrosis; CFTR, cystic fibrosis transmembrane conductance regulator;
IRT, immunoreactive trypsinogen; GALT, galactose 1-phosphate uridyltransferase; GALK, galactokinase;
GALE, galactose-4�-epimerase; CBS, cystathionine �-synthase; BIA, bacterial inhibition assay; MSUD, maple syrup urine disease;
BCKD, branched-chain �-keto acid dehydrogenase; BCAA, branched-chain amino acid; BCKA, branched-chain �-keto acid;
E3, dihydrolipoyl dehydrogenase; E1, thiamine pyrophosphate–dependent decarboxylase; E2, transacylase;
MCAD, medium-chain acyl-coenzyme A dehydrogenase; FAO, fatty acid oxidation; SIDS, sudden infant death syndrome;
ADHD, attention-deficit/hyperactivity disorder; PKU, phenylketonuria; PAH, phenylalanine hydroxylase;
BH4, tetrahydrobiopterin; SCD, sickle cell disease; HPLC, high-performance liquid chromatography; Hb, hemoglobin;
HbF, fetal hemoglobin; HbA, normal adult hemoglobin; FA, fetal and adult hemoglobin; MCV, mean corpuscular volume;
FAH, fumarylacetoacetate hydrolase; TAT, tyrosine aminotransferase;
NTBC, 2-(2-nitro-4-trifluoromethylbenzyl)-1,3-cyclohexanedione

ABSTRACT
Newborn screening fact sheets were last revised in 1996 by the American Academy
of Pediatrics Committee on Genetics. This revision was prompted by advances in
the field since 1996, including technologic innovations, as well as greater appre-
ciation of ethical issues such as those surrounding informed consent. The following
disorders are discussed in this revision of the newborn screening fact sheets:
biotinidase deficiency, congenital adrenal hyperplasia, congenital hearing loss,
congenital hypothyroidism, cystic fibrosis, galactosemia, homocystinuria, maple
syrup urine disease, medium-chain acyl-coenzyme A dehydrogenase deficiency,
phenylketonuria, sickle cell disease and other hemoglobinopathies, and tyrosine-
mia. A series of topics related to newborn screening is discussed in a companion
publication to this electronic publication of the fact sheets (available at: www.
pediatrics.org/cgi/content/full/118/3/1304). These topics are newborn screening
as a public health system; factors contributing to the need for review of the
newborn screening system; informed consent; tandem mass spectrometry; DNA
analysis in newborn screening; status of newborn screening in the United States;
and the effect of sample timing, preterm birth, diet, transfusion, and total paren-
teral nutrition on newborn screening results.
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zyme A dehydrogenase (MCAD) deficiency, phenylke-
tonuria (PKU), sickle cell disease (SCD) and other he-
moglobinopathies, and tyrosinemia. A series of topics
related to newborn screening is discussed in a compan-
ion publication to this electronic publication of the fact
sheets (available at: www.pediatrics.org/cgi/content/
full/118/3/1304). These topics are newborn screening as
a public health system; factors contributing to the need
for review of the newborn screening system; informed
consent; tandem mass spectrometry (MS/MS); DNA
analysis in newborn screening; status of newborn
screening in the United States; effect of sample timing,
preterm birth, diet, transfusion, and total parenteral nu-
trition on newborn screening results.

BIOTINIDASE DEFICIENCY
Biotinidase deficiency (Online Mendelian Inheritance in
Man [OMIM] database No. 253260)1 is a disorder of
biotin recycling. Biotin is a water-soluble vitamin of the
B complex that acts as a coenzyme in each of 4 carboxy-
lases in humans (pyruvate carboxylase, propionyl-coen-
zyme A [CoA] carboxylase, �-methylcrotonyl CoA car-
boxylase, and acetyl-CoA carboxylase).2 Missing a
diagnosis of biotinidase deficiency, a condition that is
easily treated with vitamin supplementation, can have
severe consequences, including seizures, developmental
delay, and sensorineural deafness.

Incidence
Neonatal screening for biotinidase deficiency has been
instituted in many states (25 at the time of this publica-
tion) as well as many countries (approximately 25) since
the biochemical basis was elucidated by Wolf et al3 in
1983. Of slightly more than 8.5 million newborn infants
screened worldwide up to 1990, 142 affected infants
have been identified, with 76 having profound (�10%
activity) deficiency (approximate incidence 1 in
112 000) and 66 having partial (10%–30% activity) de-
ficiency (approximate incidence 1 in 129 000).4 Most
affected individuals who have been identified are of
European descent; however, individuals of Turkish,
Saudi Arabian, and Japanese descent have been de-
scribed.5

Clinical Manifestations
Biotinidase deficiency can present with clinical symp-
toms as early as the first week of life up to 10 years of
age. Most infants first exhibit clinical symptoms between
3 and 6 months of age.2 The most commonly affected
systems are the central nervous system and skin. Af-
fected children usually have myoclonic seizures, hypo-
tonia, seborrheic or atopic dermatitis, partial or complete
alopecia, and conjunctivitis.2 Other features may include
developmental delay, sensorineural hearing loss, leth-
argy, ataxia, breathing problems, hepatosplenomegaly,
and coma.6,7 Laboratory findings vary and can include

ketolactic acidosis, organic aciduria, and mild hyperam-
monemia.2

Individuals with partial biotinidase deficiency can
present with skin manifestations and no neurologic
symptoms.8 Several children with profound deficiency
have presented later in childhood or during adolescence
with hemiparesis and eye findings (scotoma).9,10 With
therapy, the eye problems resolved quickly, but the neu-
rologic findings remained for a longer period of time.11

There are even reports of adults with profound biotini-
dase deficiency who have never had symptoms but were
diagnosed because their children had positive results of
newborn screening.2

Pathophysiology
Each of the 4 carboxylases in humans requires biotin as
a cofactor. The carboxylases are first synthesized as in-
active apoenzymes. After synthesis, biotin is added to the
inactive proteins through 2 partial reactions, each of
which is catalyzed by the enzyme holocarboxylase syn-
thetase. Ultimately, each of these active, biotin-contain-
ing enzymes is degraded. The biotin-containing products
of degradation are acted on by biotinidase to liberate
biotin, which is recycled and enters the free-biotin pool.
Biotinidase deficiency results in inability to recycle en-
dogenous biotin and to release dietary protein-bound
biotin. Thus, the brain may be unable to recycle biotin
adequately. This may lead to dependence on the biotin
that crosses the blood-brain barrier, resulting in de-
creased pyruvate carboxylase activity in the brain and
accumulation of lactate. The neurologic symptoms may
be secondary to accumulation of lactic acid in the brain.2

Inheritance
Biotinidase deficiency is inherited as an autosomal re-
cessive trait. The biotinidase (BTD) gene has been
mapped (chromosome 3p25), cloned, and character-
ized.12–14 Sixty-two mutations of the BTD gene have been
described to date.14 Interestingly, when testing a US pop-
ulation, mutations occur at different frequencies in chil-
dren with symptoms than in children who were only
identified through newborn screening. Two mutations
accounted for 52% of the mutations found in symptom-
atic patients, and 3 other mutations accounted for 52%
of mutations in children identified through newborn
screening. Partial BTD deficiency is predominantly
caused by the 1330G3C mutation on one allele in com-
bination with one of the mutations causing profound
deficiency on the other allele.14

Benefits of Newborn Screening
Biotinidase deficiency has been identified as an appro-
priate disorder for newborn screening by numerous
countries and states because of its prevalence, the po-
tentially tragic outcome if not diagnosed, and availability
of effective, low-cost treatment. Unfortunately, once
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symptoms have occurred, some of the findings are not
reversible with therapy. This is particularly true in the
case of the neurologic findings. For example, sensori-
neural hearing loss is common (detected in approxi-
mately 75% of symptomatic children with profound
deficiency) and is usually irreversible.6

Screening
The best method of screening is a semiquantitative col-
orimetric assessment of biotinidase activity that can be
performed on whole blood spotted on filter paper.2,15,16

Although the majority (�80%) of patients with biotini-
dase deficiency demonstrate organic aciduria when
symptomatic, a significant percentage (20% in one
study) may not; therefore, tandem mass spectrometry
(MS/MS) testing should not be used for newborn
screening of biotinidase deficiency.2

Follow-up and Diagnostic Testing
A positive screening result for biotinidase deficiency
should be followed up with definitive testing for diag-
nosis. Quantitative measurement of enzyme activity
should be performed on a fresh serum sample. Residual
enzyme activity determines whether the patient has pro-
found (�10% activity) or partial (10%–30% activity)
biotinidase deficiency. Most patients with profound de-
ficiency present early in life, whereas those with partial
deficiency can present later or with a cutaneous pheno-
type and no neurologic findings.

Brief Overview of Disease Management
Children with profound biotinidase deficiency have
been treated successfully with biotin. Pharmacologic
doses of biotin (5–20 mg/day) were determined empir-
ically.8,17 One patient required a dose of 30 mg/day to
resolve dermatitis.18 For most patients, the currently pre-
scribed dose is probably much more than is needed to
overcome the deficiency. It should be stressed that the
biotin must be in the free, not bound, form to be effec-
tive. There are no known adverse effects of the currently
recommended dosage of 5 to 20 mg/day.19

Once therapy is instituted, cutaneous symptoms re-
solve quickly, as do seizures and ataxia. Some of the
symptoms (as mentioned previously) are less reversible,
including hearing loss and optic atrophy. Children who
have developmental delay have been noted in some
cases to achieve new milestones and regain lost mile-
stones after beginning therapy.19 There are individuals
reported who have profound biotinidase deficiency,
have never been treated, and have never had any asso-
ciated symptoms.11

Partial biotinidase deficiency can probably be treated
with lower doses of biotin (1–5 mg/day) and/or only
during times of metabolic stress.19 There are children
with partial deficiency who have never had any related
illness. In others with partial deficiency, it has been

noted that mild intercurrent illnesses such as gastroen-
teritis can lead to development of typical clinical symp-
toms that resolve with biotin therapy.19

Current Controversies
As noted above, it is difficult to determine if individuals
with partial biotinidase deficiency need daily therapy.
When such individuals are identified in newborn screen-
ing programs, follow-up happens routinely and care is
instituted. The negative psychological aspects of learning
through newborn screening that an infant potentially
has a genetic disorder and the parental anxiety gener-
ated should be weighed against the positive aspects,
including that the treatment is simple and inexpensive
and some individuals with partial deficiency would (at
some point) have symptoms. Although this is mildly
controversial, it is truly not of enough significance to
negate the value of newborn screening for the disorder.
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CONGENITAL ADRENAL HYPERPLASIA
Congenital adrenal hyperplasia (CAH) is a family of in-
herited disorders of the adrenal cortex that impair ste-
roidogenic enzyme activity essential for cortisol biosyn-
thesis.20,21 Newborn screening focuses exclusively on the
most common 21-hydroxylase (21-OH) deficiency CAH
(�90% of all CAH cases [OMIM database No.
201910]),22 which impairs production of cortisol and
often aldosterone.20,21 Prompt diagnosis and treatment of
CAH is essential to prevent potential mortality as well as
physical and emotional morbidity.20–23

Incidence
Health organizations in 13 countries (including 36 US
states) screen or will screen for CAH in their newborn
screening programs. On the basis of newborn screening
data, the incidence of CAH ranges from a low of 1 in
21 270 (New Zealand) to a high of 1 in 5000 (Saudi
Arabia) live births.24 The incidence is 1 in 15 981 live
births (Hispanic � American Indian � white � black �
Asian) in North America, 1 in 14 970 live births in
Europe, and 1 in 19 111 live births in Japan.25 An ex-
ceedingly high CAH incidence (1 in 282 live births)
exists among Yupik Eskimos in western Alaska.26

Clinical Manifestation and Variability
The spectrum of disease in CAH ranges from the “classic,
severe” salt-wasting (SW) form, to “classic, less severe”
simple-virilizing (SV), to “mild, nonclassic” forms.20,21

Symptomatic Presentation andMorbidity
Neonates with the SW form exhibit adrenal crisis during
the first through fourth weeks of life, peaking at approx-
imately 3 weeks of age. This manifests as poor feeding,
vomiting, loose stools or diarrhea, weak cry, failure to
thrive, dehydration, and lethargy. These symptoms may
not be evident until serum sodium concentrations are
below 125 mEq/L. If untreated, circulatory collapse,
shock, and death are inevitable. Permanent brain injury
attributable to shock, lower cognitive scores, and learn-
ing disabilities are observed in some with the SW form.20

Affected females have ambiguous genitalia (AG) (but

normal internal reproductive anatomy), prompting a
clinical diagnosis in many. Affected males have no ob-
vious physical signs of CAH. Therefore, without new-
born screening and in the absence of a positive family
history, all male and a minority of female neonates are
undiagnosed until adrenal crisis. The SW form affects
approximately 70% of patients with CAH that is diag-
nosed through newborn screening programs.25,26 If inad-
equately treated, postnatal virilization (girls), pseudo- or
true-precocious puberty (boys), and premature growth
acceleration (boys and girls) occur, leading to early
growth cessation.20–23 Patients with the SV form do not
manifest adrenal-insufficiency symptoms unless sub-
jected to severe stress but exhibit virilization as in pa-
tients with SW.20,21 Males and some females with the SV
form are not diagnosed until much later when symp-
toms of virilization, precocious pseudopuberty, or
growth acceleration occur.20–23 The markedly advanced
skeletal age of patients with the SV form diagnosed late
contributes to their short adult stature. Late discovery of
incorrect male sex assignment in females with the SW
and SV forms causes extreme distress to the family and
matured patients. Mild 21-OH deficiency produces no
symptoms at birth and manifests as premature sexual
hair, acne, and mild growth acceleration in childhood
and hirsutism, excessive acne, menstrual disorder, and
infertility later in life.20,21 This milder disorder may be
missed by newborn screening programs.

Mortality
The mortality rate for infants with the SW form not
detected through newborn screening was 11.9%, which
was fivefold higher than that of the general population
(2.29%).23

Pathophysiology
21-OH deficiency results in cortisol deficiency with or
without aldosterone deficiency. Cortisol deficiency from
early fetal life leads to increased adrenocorticotropic hor-
mone (ACTH) secretion,20,21 which then stimulates ex-
cess secretion of the precursor steroids including 17-OH-
progesterone (17-OHP) and causes hyperplastic changes
of the adrenal cortex.20,21 The precursor steroids can only
be metabolized by way of the androgen biosynthetic
pathway, resulting in excess androgen production that
virilizes the genitalia.20,21 Aldosterone deficiency contrib-
utes to SW. The increased circulating 17-OHP concen-
tration is diagnostic for 21-OH deficiency.

Inheritance and Genotype
21-OH deficiency is an autosomal recessive disorder
caused by a mutation of the CYP21 gene.20,21 There is an
active CYP21 gene and an inactive pseudo-CYP21P gene
in normal individuals. Both genes are in the HLA com-
plex on chromosome 6p21.3.20,21 Most mutations in the
CYP21 gene are the pseudogene sequences, suggesting
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that the mutations in CYP21 were caused by a gene
conversion or recombination between CYP21 and
CYP21P. The genotypes from 5 different populations of
individuals with CAH correlated well with the pheno-
type in approximately 90% of affected subjects but did
not correlate well in the remaining patients.21

Rationale for and Benefits of Newborn Screening
The goals of newborn screening are to (1) prevent life-
threatening adrenal crisis, thereby averting shock, brain
damage, and death, (2) prevent male sex assignment for
life in virilized female newborns, and (3) prevent pro-
gressive effects of excess adrenal androgens, which cause
short stature and psychosexual disturbances in boys and
girls. Kovacs et al23 found the average serum sodium
concentration at diagnosis of the SW form of CAH to be
135 mEq/L in individuals detected through newborn
screening programs and 125 mEq/L in those detected
after development of clinical symptoms. Thus, preven-
tion of severe SW CAH by newborn screening was dem-
onstrated. Worldwide newborn screening data showed
that screening prompted early diagnosis of CAH before
clinical suspicion in 67% of newborn infants with CAH,
including many females with AG.26 The mortality rate of
individuals with CAH identified through newborn
screening has not been established yet. Other newborn
screening benefits include (1) improved case detection
evidenced by twofold higher incidence versus that of
case-survey reports (North America and Japan), (2) im-
proved detection of patients with SW CAH (70% with
newborn screening vs 43%–60% in patients with clini-
cal symptoms), and (3) improved detection of males, as
evidenced by a 1:1 sex ratio in subjects identified
through newborn screening versus a male/female ratio
of 0.6:1 in patients with clinical symptoms leading to
diagnosis.

Screening
Screening for 21-OH deficiency is accomplished by mea-
surement of 17-OHP concentration in the dried blood
spot. Newborn screening for CAH requires a rapid pro-
cess to prompt the diagnosis before the onset of SW
symptoms. Sampling at less than 1 day is associated with
a high rate of false-positive results, and sampling beyond
5 to 7 days of age reduces the benefit of screening.
Normal preterm infants have higher concentrations of
17-OHP than do term infants; therefore, it is important
to have 17-OHP reference concentrations in blood spots
of preterm and term unaffected infants according to
birth weight or gestational age.27,28 17-OHP is not influ-
enced if drawn several hours after transfusion.

Dissociation-enhanced lanthanide fluorescence im-
munoassay, radioimmunoassay, and enzyme-linked im-
munosorbent assay with a commercial kit are used to
measure 17-OHP concentrations in blood spots.25,26 The
screening 17-OHP assays are nonspecific, and the result

on a screening study is not equivalent to the diagnostic
serum concentrations.21,26,29 Affected neonates had
screening 17-OHP concentrations of 35 to 900 ng/mL of
blood, with preterm infants having higher concentra-
tions.27,29

MS/MS may have the advantage of rapid 17-OHP
detection and may eliminate the variable 17-OHP cutoff
concentrations influenced by different reagents/assays.
However, comparative studies of immunoassays versus
MS/MS are necessary, and because of the complexity of
the MS/MS assay for 17-OHP detection, MS/MS may be
used as a complementary test. CYP21 genotyping is not
currently used in newborn screening, but it may be
helpful in uncertain cases and for genetic counseling.

Almost all neonates with SW CAH have been identi-
fied with the first sample test.26 Newborn screening for
CAH is not intended to detect mild cases, although some
are detected. In a study performed in Texas, testing again
at 1 to 2 weeks increased detection of SV CAH and the
mild form.29 Despite the birth weight- or age-adjusted
17-OHP cutoff concentrations, preterm birth or low birth
weight and samples taken at less than 1 day of age are
major factors for false-positive results.24–30 In an interna-
tional study, 7% of neonates later determined to have
CAH (mostly the SV form) were not detected in new-
born screening for a variety of reasons (human error,
prenatal dexamethasone therapy, or high 17-OHP cutoff
concentrations).25

Follow-up and Diagnostic Testing
In most newborn screening programs, 2-tiered 17-OHP
cutoff concentrations are established to guide evaluation
in term and preterm newborn infants. Exceptionally
high (urgent) and moderately high (suspected) 17-OHP
concentrations are reported. Pediatricians need to be
familiar with these concentrations as reported by their
local newborn screening program. Most newborn
screening programs that screen for CAH report the pre-
sumed positive results with instructions. Immediate
evaluation (serum electrolytes, 17-OHP) is necessary in
newborn infants with AG, in sick or asymptomatic male
newborn infants with urgent or suspected 17-OHP con-
centrations, and in sick female infants with urgent 17-
OHP concentrations. The evaluation is necessary in
asymptomatic normal female infants with urgent 17-
OHP concentrations and in sick female infants with nor-
mal genitalia and suspected 17-OHP concentrations, but
these newborns are at low risk of having SW CAH.
Normal females with suspected 17-OHP concentrations
are not at risk of SW CAH but need at least a second
screening to be sure that a mild deficiency is not missed.

Diagnosis
Quantitative serum 17-OHP concentration is used for
the diagnosis of CAH. Concentrations are generally
higher in individuals with the SW form.29 Care must be
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taken to use the appropriate term or preterm normal
values for comparison.26 With age, serum 17-OHP con-
centrations decrease in unaffected neonates but increase
in those with CAH.30 Concentrations in neonates with
SW and SV CAH are higher than the concentrations in
infants with the mild form.21,29 In neonates with mildly
elevated 17-OHP concentrations (4–10 ng/mL), the
ACTH-stimulation test helps to rule out nonclassic
CAH.20,21 In asymptomatic infants, serial evaluation of
electrolytes throughout the neonatal period is necessary
if serum electrolyte concentrations remain normal.

Brief Overview of Disease Management
Treatment for CAH involves replacement of cortisol,
which suppresses increased ACTH, 17-OHP, and andro-
gen secretion. Replacement of aldosterone with an ana-
log of mineralocorticoid (Florinef) is required for pa-
tients with SW CAH. Adequate medical therapy restores
normal energy, glucose and electrolyte concentrations,
and fluid balance and prevents excess adrenal androgen
effects. Special medical care is needed in case of stress.
The rate of mortality is 4.3% for treated patients.23 In
virilized female infants, surgical correction is generally
performed before 1 year of age and, if necessary, again
before menarche. With standard glucocorticoid therapy,
adults with classic CAH do not always reach their genetic
potential for height, and obesity is common. Inadequate
medical therapy causes infertility. Experimental antian-
drogenic/antiestrogenic drug therapy to improve height
outcome is ongoing in children with CAH. Adrenalec-
tomy is recommended when medical therapy is ineffec-
tive.

Carrier testing for CAH is performed most accurately
using CYP21 genotyping.

Pregnant women known to be at risk of having a fetus
with CAH can receive prenatal dexamethasone therapy.
First-trimester prenatal diagnosis is indicated for these
women. An elevated 17-OHP concentration in amniotic
fluid by a specific assay (�6–18 ng/mL) is also diagnos-
tic, but normal concentrations do not exclude SV or
nonclassic forms of CAH, and concentrations may be
normal in mothers who are on dexamethasone therapy.
Prenatal treatment is only indicated for female fetuses
with classic virilizing CAH. Maternal dexamethasone
therapy at 20 �g/kg per day beginning at 5 to 8 weeks’
fetal age prevents or reduces AG in most affected fe-
males.31 Controversy regarding prenatal therapy is re-
lated to the fact that (1) this treatment must begin before
fetal sex can be determined or CAH diagnosis can be
made, and 7 of 8 fetuses are thus unnecessarily subjected
to this therapy, and (2) long-term safety of early expo-
sure to dexamethasone in utero is unproven to date.31

Maternal adverse effects include cushingoid features of
excessive weight gain, intense striae, edema, discomfort,
and emotional instability. In a consensus meeting con-
cerning prenatal CAH therapy, representatives from the

US Lawson Wilkins Pediatric Endocrine Society and Eu-
ropean Pediatric Endocrine Society recommended that
designated teams undertake this specialized therapy us-
ing a national protocol approved by institutional review
boards. Treatment is preceded by informed consent
about the risks and benefits of the therapy, and prospec-
tive follow-up and evaluation are needed.31

Current Controversy
The major controversy regarding newborn screening for
CAH is the cost and impact of evaluating those whose
test results are false-positive.32 A second issue is the use
of prenatal dexamethasone therapy for CAH. A large
national multicenter study on long-term cognitive and
psychological development and other health-related
outcomes is required to resolve this issue.
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CONGENITAL HEARING LOSS
Congenital hearing loss, for the purposes of this fact
sheet, is defined as permanent and is bilateral or unilat-
eral, is sensory or conductive, and averages 30 dB or
more in the frequency region important for speech rec-
ognition. Congenital hearing loss has many etiologies,
with at least half associated with genetic risk factors.
Congenital nonsyndromic hearing loss is usually catego-
rized by mode of inheritance—autosomal recessive, au-
tosomal dominant, X-linked, or mitochondrial.33–35

Newborn hearing screening programs became possi-
ble after the development of hearing screening technol-
ogies. Although most states have begun screening for
congenital hearing loss, the integration of these pro-
grams with ongoing screening and early intervention
programs remains a challenge.36

Prevalence
Estimates of the prevalence of moderate-to-profound
bilateral hearing loss vary, depending on the criteria
used to define the different degrees of hearing loss and
the characteristics of the studied population.37 The prev-
alence of congenital hearing loss also depends on race,
birth weight, and other risk factors.38 Profound and per-
manent congenital hearing loss is estimated to occur in
approximately 1 in 1000 births.39,40

Clinical Manifestations
The spectrum of congenital hearing loss ranges from
mild to profound hearing loss. In syndromic hearing loss,
the auditory pathology may be conductive and/or sen-
sorineural, unilateral or bilateral, symmetrical or asym-
metrical, and progressive or stable. The auditory pathol-
ogy of nonsyndromic hearing impairment is usually
sensorineural.41,42

Pathophysiology
Approximately half of the cases of congenital hearing
loss are thought to be attributable to environmental
factors (acoustic trauma, ototoxic drug exposure [ami-
noglycosides], bacterial or viral infections such as rubella
or cytomegalovirus).39,41,42 The remaining cases are at-
tributable to genetic mutations. Although these cases
may seem to be part of a recognizable syndrome, ap-
proximately 70% are nonsyndromic (the deafness is not
associated with other clinical findings that define a rec-
ognized syndrome) and, therefore, clinically undetect-
able at birth. In the remaining 30%, 1 of more than 400
forms of syndromic deafness can be diagnosed because
of associated clinical findings.39,42

Inheritance
Approximately 77% of congenital nonsyndromic hear-
ing impairment is autosomal recessive, 22% is autoso-

mal dominant, and 1% is X-linked. As a general rule,
individuals with autosomal recessive congenital nonsyn-
dromic hearing impairment have profound prelingual
deafness, and dominant mutations lead to a more vari-
able phenotype. More than 90% of children with con-
genital profound autosomal recessive congenital non-
syndromic hearing impairment are born to parents with
normal hearing, and the remaining 10% or less are born
to deaf parents.41

There has been significant progress in identifying and
sequencing autosomal dominant, autosomal recessive,
and sex-linked genes for deafness.41,43 However, it is
clear that more genes and mutations await discovery.
This knowledge may lead to mutation-specific therapies
that can delay or prevent certain forms of genetic deaf-
ness, such as the avoidance of aminoglycoside therapy in
those with specific mitochondrial mutations.

Benefits of Newborn Screening
The goals of newborn screening are to identify those
infants with hearing loss early for prompt intervention
to diminish the morbidity associated with congenital
hearing loss. Left undetected and untreated, hearing
impairment can affect speech and many other cognitive
abilities. For children without risk factors, hearing loss
frequently escapes detection until the age when hearing
children normally begin to talk (9 months or older).44–48

Current theory views auditory stimulation during the
first 6 months of life as critical to development of speech
and language skills. Children who are identified early as
having hearing loss and receive intensive early interven-
tion perform better on school-related measures (reading,
arithmetic, vocabulary, articulation, percent of the
child’s communication understood by non–family mem-
bers, social adjustment, and behavior) than children
who do not receive such intervention.49 Early interven-
tion resulted in improvements in receptive language50

and prevented developmental delays.51 However, the
efficacy of universal newborn hearing screening to im-
prove long-term language outcomes remains uncer-
tain.52–54

Screening
Newborn hearing screening is accomplished through the
use of a variety of computerized equipment that uses
automated auditory brainstem response (AABR), distor-
tion product otoacoustic emissions (OAEs), or transient
evoked OAEs. Screening is performed before discharge
from the nursery.55 Screening for congenital hearing loss
is a simple process and in some cases may be performed
by specially trained volunteers under the supervision of
nurses or audiologists. Screening with AABR is accom-
plished by placement of soft earphones through which a
series of soft clicks are introduced, usually at the 30- to
40-dB level. An auditory brainstem response detected
through electrodes attached to the infant’s forehead and
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neck indicates that there is no significant sensorineural
hearing loss. If OAE technology is selected as the screen-
ing test, a tiny microphone that detects sounds gener-
ated by the outer hair cells of the cochlea is introduced
into the infant’s auditory canal. Presence of those sounds
indicates a functioning inner, middle, and outer ear.
Each of these tests has advantages and disadvantages
that should be considered carefully when selecting
equipment. AABR tends to be somewhat more expen-
sive and must be used in a quiet setting. OAE screening
may result in higher false-positive rates if the infant’s ear
canal is blocked by fluid or debris.56,57 Some hospitals use
a combination of screening tests or repeat the OAE
screening to reduce the false-positive rate and thereby
minimize the need for follow-up after hospital discharge,
which may reduce costs overall.58

Follow-up and Diagnostic Testing
Infants who do not “pass” the screening are either re-
screened before discharge or given an appointment for
rescreening as outpatients. Results of the screening are
generally transmitted to the primary care physician of
record, to the parents, and to the state health depart-
ment. Failure to pass the screening results in a recom-
mendation for referral to a qualified audiologist for con-
firmatory testing for congenital hearing loss.

In areas where universal newborn hearing screening
is occurring, appropriate and timely diagnosis and inter-
vention continue to be a major challenge. Attrition rates
as high as 50% between initial referral and diagnostic
confirmation still are not unusual.36 Linkages between
hospital-based screening programs and early interven-
tion programs may not be well established, and data
management and tracking of infants through the screen-
ing and diagnostic process also may be in the develop-
mental stage.49 As state programs assume more respon-
sibility for the tracking and follow-up, these linkages will
be more firmly established.36

Brief Overview of Disease Management
Appropriate management of all persons identified with
congenital hearing loss requires a comprehensive pedi-
atric and genetic evaluation.33 Core personnel include
individuals with expertise in the genetics of hearing loss,
dysmorphology, audiology, otolaryngology, and genetic
counseling. Qualified interpreting services may be
needed when the parents are deaf. On the basis of the
outcome of the evaluation, other types of professional
expertise also may be needed, including professionals
with experience with syndromal hearing loss (eg, oph-
thalmology, cardiology, nephrology, neurology).

After a family history, patient history, and physical
examination, it may be possible to ascribe an etiology to
the hearing loss. However, in approximately 30% of
patients, there will be no obvious etiology.33 An impor-
tant goal of the genetic evaluation is to attempt to dis-

tinguish isolated or simplex cases, in which the risk of
deafness in subsequent offspring may be 25%, from
sporadic cases, which have a low risk of recurrence.33

After diagnosis of hearing loss, continuity of care for
the affected infant is important to reduce morbidity. The
pediatrician should ensure referral to the state early
intervention program and/or the state program for chil-
dren with special health care needs as appropriate. Re-
ferral to these programs at hospital discharge helps to
minimize loss to follow-up.

Current Controversy
The US Preventive Services Task Force did not find ev-
idence for the benefit of (nor evidence against the ben-
efit of) universal newborn hearing screening.53 They ar-
gued that, among low-risk infants, the prevalence of
hearing impairment was very low, and substantial num-
bers of infants would be misclassified. They found that
evidence for the efficacy of early intervention for pa-
tients diagnosed by screening was incomplete.

Additional controversy centers on the generally inad-
equate integration of these programs with ongoing new-
born screening and early intervention programs.36 The
Newborn Screening Task Force suggested that child
health–related programs such as newborn genetic and
hearing screening programs would avoid unnecessary
duplication of effort if they were more closely aligned
with each other.59
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CONGENITAL HYPOTHYROIDISM
Thyroid hormone deficiency at birth is one of the most
common treatable causes of mental retardation. There
are multiple etiologies of this disorder, both heritable
and sporadic, varying in severity. There is an inverse
relationship between age at diagnosis and neurodevel-
opmental outcome; the later treatment is started, the
lower the IQ will be. Most infants seem to be protected
for the first few weeks of life by the fraction of maternal
thyroid hormone that crosses to the fetus. Because of the
urgency in detection and initiating treatment to prevent
mental retardation, screening newborns for this disorder
was added to existing programs in the mid-1970s.

Incidence
Congenital hypothyroidism (CH) occurs in 1 in 4000 to
1 in 3000 newborns. Programs reporting a higher inci-
dence may include some transient cases. CH seems to
occur more commonly in Hispanic and American Indi-
an/Alaska Native people (1 in 2000 to 1 in 700 new-
borns) and less commonly in black people (1 in 3200 to
1 in 17 000 newborns). Programs report a consistent 2:1
female/male ratio, which is unexplained but speculated
to be related to an autoimmune risk factor. Newborn
infants with Down syndrome are at increased risk of
having CH (approximately 1 in 140 newborns).

Clinical Manifestations
Most affected infants appear normal at birth, without
obvious manifestations of CH. This is likely the result of
transplacental passage of some maternal thyroid hor-
mone; cord thyroxine (T4) concentrations are approxi-
mately one third of maternal concentrations. In addi-
tion, many infants have some functioning thyroid tissue.
Gestational age is 42 weeks or greater in approximately
one third of these infants. Their birth weight and length
fall into the normal range, and their head circumference
may be at a slightly higher percentile because of brain
myxedema. Approximately 5% of these infants, gener-
ally those who are more severely affected, have recog-
nizable features at birth, including large fontanels and
wide suturae, macroglossia, distended abdomen with
umbilical hernia, and skin mottling. As maternal thyroid
hormone is excreted and disappears in the first few
weeks, clinical features gradually become apparent.
These infants are slow to feed, constipated, lethargic, and
sleep more (“sleep through the night” early), often need-
ing to be awakened to feed. They may have a hoarse cry,
may feel cool to touch, may be hypotonic with slow
reflexes, and may have prolonged jaundice because of
immaturity of hepatic glucuronyl transferase. A goiter is
seen in 5% to 10% of these infants, most commonly in
those with an inborn error of T4 synthesis. If hypothy-
roidism goes undiagnosed beyond 2 to 3 months of age,
infants will begin to manifest slow linear growth. If this
disorder is untreated, studies show a loss of IQ propor-
tionate to the age at which treatment is started: if treat-
ment is started at 0 to 3 months of age, mean IQ is 89
(range: 64–107); if treatment is started at 3 to 6 months
of age, mean IQ is 71 (range: 35–96); if treatment is
started at older than 6 months, mean IQ is 54 (range:
25–80). Other long-term neurologic sequelae include
ataxia, gross and fine motor incoordination, hypotonia
and spasticity, speech disorders, problems with attention
span, and strabismus. Approximately 10% of these in-
fants will have an associated sensorineural deafness, and
approximately 10% will have other congenital anoma-
lies, most commonly cardiac defects.60 Some newborn
screening programs also detect secondary or hypopitu-
itary hypothyroidism in infants. These infants may have
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associated midline defects, such as the syndrome of sep-
tooptic dysplasia or midline cleft lip and palate. Other
pituitary hormones, such as growth hormone, may also
be missing.

Pathophysiology
The most common cause is some form of thyroid dys-
genesis: aplasia, hypoplasia, or an ectopic gland; thyroid
ectopy accounts for two thirds of thyroid dysgenesis. The
cause of thyroid dysgenesis is unknown; rare cases result
from mutations in the genes that control thyroid gland
development, including thyroid transcription factor
(TTF-2) and paired box-8 protein (PAX-8). Inborn errors
of T4 synthesis, secretion, or utilization account for two
thirds of heritable cases. Errors in iodide trapping, or-
ganification of iodide to iodine by thyroid peroxidase
(most common inborn error), coupling of monoiodothy-
ronine and diiodothyronine, deiodinase, and an abnor-
mal thyroglobulin molecule all have been described. In
mothers with autoimmune thyroiditis, transplacental
passage of a thyrotropin-receptor–blocking antibody is
associated with transient hypothyroidism. Infants born
to mothers with Graves’ disease treated with antithyroid
drugs also may have transient hypothyroidism. World-
wide, iodine deficiency resulting in endemic cretinism is
the most common cause of hypothyroidism at birth.
Exposure of the neonate to excess iodine, as with topical
antiseptics, can also cause hypothyroidism.

Inheritance
Approximately 85% of cases are sporadic, and 15% are
hereditary. Each of the inborn errors of T4 synthesis is
autosomal recessive except thyroid hormone receptor
defects, which are autosomal dominant. In the cases
associated with transplacental passage of a maternal
blocking antibody, future siblings are at risk of having
the same problem.

Rationale for and Benefits of Newborn Screening
Most newborn screening programs report no difference
in global IQ score compared with sibling or classmate
controls, whereas some report a reduction in IQ ranging
from 6 to 15 points. Even if there are no differences in
global IQ, some show differences in subtest components,
such as language or visual-spatial skills. These results are
more likely in severely affected infants,61 those started
on too low an initial dose of levothyroxine sodium, or
those who are not optimally managed or poorly compli-
ant in the first 2 years of life. However, these differences
in IQ nearly disappeared if higher starting doses of levo-
thyroxine, averaging 11.6 �g/kg per day, were used.62

Recent data suggest that a starting dose of 10 to 15 �g/kg
per day normalized serum thyrotropin by 1 month and
resulted in a higher IQ as compared with infants started
on a lower treatment dose.63

Screening
Most screening programs in the United States measure
T4 initially, with a thyrotropin determination on infants
whose T4 level is less than the 10th percentile for that
specific assay. Some US newborn screening programs
and more in Canada now are screening with an initial
thyrotropin measurement. Because there is a thyro-
tropin surge after birth that decreases over the next 5
days, infants with screening specimens obtained at less
than 48 hours of age may have false-positive thyrotropin
increases. Each screening program must establish its
own T4 and thyrotropin cutoff levels. Primary T4 screen-
ing programs may identify infants with delayed thyro-
tropin increase (usually preterm infants) and secondary
hypothyroidism. Primary thyrotropin screening pro-
grams identify infants with subclinical hypothyroidism
(high thyrotropin, normal T4). The false-positive rate is
generally higher for primary T4 programs compared with
primary thyrotropin programs (0.30% vs 0.05%, respec-
tively). Preterm infants have reduced T4 concentrations
and, thus, make up a disproportionate percentage of
infants with false-positive results. Neither screening is
affected by diet or transfusion, except total exchange
transfusion.

Follow-up and Diagnostic Testing
Infants with abnormal screening results must have con-
firmatory serum T4 testing and some measure of thyroid-
binding proteins (eg, triiodothyronine [T3] resin up-
take), or a free T4 level, and thyrotropin determination.
Once a diagnosis of hypothyroidism is confirmed, studies
may be undertaken to determine the underlying etiol-
ogy. Most useful are imaging studies, either thyroid ul-
trasound or thyroid uptake and scan, using either tech-
netium 99m pertechnetate or iodine 123. In general,
information gained from these studies does not alter
management, so they are considered optional; they
should never delay onset of treatment. If there is evi-
dence of maternal autoimmune thyroid disease, mea-
surement of thyrotropin-binding inhibitor immunoglob-
ulin in the mother and infant can identify those with
likely transient hypothyroidism. If iodine exposure or
deficiency is suspected, measurement of urinary iodine
can confirm this etiology.

Brief Overview of Disease Management
Levothyroxine is the treatment of choice; only tablets
should be used, because liquid preparations are not sta-
ble. The recommended starting dose is 10 to 15 �g/kg
per day62,63; it is important that the initial dose correct
hypothyroxinemia as rapidly as possible.64–66 Treatment
can be started after confirmatory studies are obtained,
pending results. Treatment goals are to keep the serum
T4 or free T4 in the upper half of the reference range
(10–16 �g/dL [130–204 nmol/L] or 1.2–2.3 ng/dL [18–
30 pmol/L], respectively) and the thyrotropin in the
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reference range (�6 mU/L). Laboratory evaluation
should be conducted (1) at 2 and 4 weeks after initiation
of T4 treatment, (2) every 1 to 2 months during the first
year of life, (3) every 3 to 4 months between 1 and 3
years of age, and (4) 2 to 4 weeks after any change in
dosage.67 Prolonged overtreatment can lead to disorders
of temperament and craniosynostosis and should be
avoided. Close monitoring is essential in the first 2 to 3
years of life, a time at which the brain still has a critical
dependence on thyroid hormone. If permanent hypo-
thyroidism has not been established by 3 years of age,
levothyroxine treatment can be discontinued for 1
month and endogenous thyroid function can be reeval-
uated.

Current Controversies
Preterm infants with hypothyroidism can have a delayed
thyrotropin increase,68 most likely because of immatu-
rity of the hypothalamic-pituitary-thyroid (HPT) axis.
Such infants may be missed by either the primary T4 or
thyrotropin screening approach. Some programs, there-
fore, have undertaken or are considering a routine sec-
ond screening between 2 and 6 weeks of age in preterm
infants. Programs that undertake a routine second
screening report an additional 10% of cases. In addition,
some studies suggest that infants less than 28 weeks’
gestational age who lose the maternal contribution of
thyroid hormone may benefit from treatment until the
HPT axis matures.69 Additional studies are needed before
this can be considered standard of care. Last, some in-
fants seem to have altered feedback of the HPT axis,
manifested as persistently high serum thyrotropin con-
centrations despite apparent adequate treatment.

Special Issues/Concerns
Managing CH presents challenges with stakes that are far
greater than management of acquired hypothyroidism.
Laboratory evaluation occurs much more frequently,
and target T4 or free T4 ranges are different for infants.
Infants with an altered HPT axis and persistently high
thyrotropin concentrations are difficult treatment chal-
lenges. With a goal of ensuring optimal treatment and,
therefore, optimal neurodevelopmental outcome, these
cases should be managed by pediatricians in consultation
with pediatric endocrinologists.
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CYSTIC FIBROSIS
Cystic fibrosis (CF) (OMIM database No. 219700)70 is a
hereditary disease that has primary effects on the lungs,
pancreas, intestine, liver, sweat glands, and male repro-
ductive tract as well as important secondary effects on
growth and nutrition.71 The clinical course is variable,
but most patients succumb to lung disease in early adult-
hood.

Incidence
The incidence of CF is approximately 1 in 3500 in white
newborn infants. The incidence in black and Hispanic
newborn infants (approximately 1 in 15 000 and ap-
proximately 1 in 7000, respectively) is higher than pre-
viously suspected. There is a low incidence in Asian
infants.

Clinical Manifestations
CF usually presents in infancy. Meconium ileus, a neo-
natal intestinal obstruction, occurs in approximately
17% of infants with CF. Beyond the perinatal period, CF
presents as failure to thrive secondary to exocrine pan-
creatic insufficiency, chronic respiratory symptoms, or
both. Nutritional deficits can be severe at presentation
and may lead to edema and hypoproteinemia from pro-
tein-calorie malnutrition. Infants may present with hy-
poelectrolytemia from sweat salt loss. The most common
chronic respiratory symptoms are cough and wheeze. If
infants are not diagnosed in the newborn period, they
often undergo months of illness with concomitant stress
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on the parents. Patients are prone to chronic endobron-
chial infections with Pseudomonas aeruginosa, Staphylococ-
cus aureus, and other characteristic bacteria throughout
childhood. Many of these patients suffer from recurrent
intestinal blockages, and a small percentage of patients
have severe liver disease. Diabetes is increasingly com-
mon during adolescence and young adulthood. Fifteen
percent of these patients have mutations that do not lead
to exocrine pancreatic insufficiency. They are at risk of
recurrent pancreatitis, however. The median predicted
age of survival is 33 years.72

Pathophysiology
CF results from abnormalities in the CF transmembrane
conductance regulator (CFTR) protein, a membrane gly-
coprotein that regulates ion flux at epithelial surfaces.
Abnormalities in CFTR cause thick secretions that ob-
struct pancreatic ductules, leading to exocrine pancreatic
destruction. In the airway, dehydration of airway sur-
face liquid leads to chronic infection and neutrophil-
dominated inflammation. Bronchiectasis and progres-
sive obstructive lung disease then follow.

Inheritance
CF is autosomal recessive. More than 1000 mutations in
the CFTR gene have been described, but one mutation,
�F508, accounts for more than 70% of affected chromo-
somes in individuals of European ancestry. Several-
dozen mutations have been characterized as pancreatic
sufficient or insufficient on clinical grounds. The Amer-
ican College of Medical Genetics has developed stan-
dards and guidelines for population-based CF-carrier
screening that include a panel of 25 mutations.73

Rationale for and Benefits of Newborn Screening
The principal benefit of newborn screening and early
diagnosis is improved height and weight at least through
adolescence, demonstrated in a well-controlled clinical
trial.74 Improvement in height and weight likely occurs
from early institution of pancreatic enzyme, fat-soluble
vitamin and salt supplementation, as well as the general
nutritional follow-up that is part of care at a CF center.
In addition, it is likely that early diagnosis and attention
to nutrition can help patients avoid severe nutritional
complications of infancy, although this has not been
shown in a controlled trial. Severe nutritional complica-
tions of CF in infancy include anemia from vitamin E
deficiency, zinc deficiency, linoleic acid deficiency, hy-
poelectrolytemia, and protein-calorie malnutrition. In
addition, vitamin E deficiency at symptomatic diagnosis
of CF is associated with cognitive deficits. Thus, early
diagnosis through newborn screening is likely to im-
prove developmental outcome. Observational studies
support improved pulmonary outcome after newborn
screening. In addition, height in CF is correlated with
improved pulmonary outcome. Thus, the increase in

height in patients identified through screening also may
be beneficial. Another benefit of screening is that par-
ents of children identified through screening have been
shown to have greater trust in the medical establishment
than parents whose children are identified only after
symptoms appear.75

Screening

Methodology
Determination of immunoreactive trypsinogen (IRT)
concentrations from dried blood spots serves as the basis
for the first tier in all newborn-screening programs for
CF. IRT concentration is high in the blood of infants with
CF, presumably from leakage of the protein into the
circulation after exocrine pancreatic injury. Two ap-
proaches can be taken if the IRT concentration is high.
The more common approach is to perform mutation
analysis from the dried blood spot for a set of CF muta-
tions. Another approach is based on persistent elevation
of IRT concentration, which requires a second dried
blood spot taken 2 to 3 weeks after birth.

The value at which the initial IRT concentration is
considered abnormal varies from program to program. If
mutation analysis is performed from the first dried blood
spot, a second specimen is not required. Thus, the IRT
cutoff can be set to include a substantial fraction of the
newborn population. In some programs, the top 5% of
all IRT concentrations are considered abnormal and mu-
tation analysis is performed. In other programs, the cut-
off is set at the top 1%.

Programs that are based on persistent elevation of IRT
concentration require a second dried blood spot taken at
2 to 3 weeks of age in infants with a high concentration
on the first specimen. These programs set the cutoff
value for IRT at a higher concentration (0.5% of new-
born infants) than programs that perform mutation
analysis. Diagnosis through persistent elevation of IRT
concentration can identify infants with CF who do not
carry mutations included in most mutation-analysis
panels.

Timing
Because IRT concentration is frequently high immedi-
ately after birth, specificity is improved if the test is
performed after the first day of life.

Sensitivity and Specificity
The sensitivity of most CF screening programs, whether
based on genotyping or persistent elevation of IRT con-
centration, is approximately 95%. The specificity of pro-
grams that rely on persistent elevation of IRT concentra-
tion without genotyping is approximately 99.5% after
the first measurement of IRT concentration. The speci-
ficity of programs that perform genotyping after the
initial elevation of IRT may be as high as 99.9%.
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Follow-up and Diagnostic Testing (Short-term)

Timeline
For programs that perform mutation analysis, the diag-
nosis of CF can be made if 2 mutations are identified
from the dried blood spot. If only one mutation is iden-
tified from the dried blood spot, then sweat testing, the
definitive diagnostic test, should be performed as soon as
possible. In programs that do not perform mutation
analysis, sweat testing should be performed within a few
days of the repeat IRT test. There is some urgency to
making the diagnosis. Many patients are pancreatic in-
sufficient in the first weeks of life and are at risk of
severe nutritional complications. Pancreatic enzyme-re-
placement therapy, fat-soluble vitamin supplementa-
tion, and salt supplementation should be initiated very
soon after diagnosis in pancreatic-insufficient infants.

Test and Procedures
Sweat testing should be performed at more than 1 week
of age. Almost all term infants will have adequate sweat
amounts by that time.76 Sweat collection amounts may
be inadequate in preterm infants; in such a case, muta-
tion analysis can be performed.77 Currently, a sweat
chloride value of more than 40 mmol/L is required for
the diagnosis of CF in the newborn period; infants with
values more than 30 mmol/L, however, require follow-
up.78 In programs that perform mutation analysis, con-
firmatory sweat testing should be obtained even in in-
fants who test positive for 2 mutations.

Brief Overview of Disease Management
Nutrition is an important focus of management begin-
ning in infancy. A recently developed test for fecal elas-
tase may allow convenient determination of need for
pancreatic enzyme supplementation. Pancreatic en-
zyme, fat-soluble vitamin, and salt supplementation will
be started in most infants at diagnosis. Outpatient regi-
mens become increasingly complex with age and often
include several inhaled medications, nutritional supple-
ments, attention to secretion clearance, and a number of
ongoing oral medications to be taken daily. Patients with
pulmonary exacerbation require hospitalization to re-
ceive intravenous antibiotic therapy and intensive secre-
tion clearance. Every effort should be made to have the
infant and family cared for at centers accredited by the
Cystic Fibrosis Foundation.

Current Controversies
Three controversies have surrounded newborn screen-
ing for CF. One issue has been whether the growth and
nutritional benefits of early diagnosis are sufficient to
justify screening. Very recently, however, the Centers
for Disease Control and Prevention has determined that
newborn screening for CF is of benefit.79 Follow-up stud-
ies of pulmonary and cognitive outcomes may further

address this issue. A second issue is carrier detection,
which occurs in all programs that use mutation analysis
as part of the screening. It is not known for sure whether
identification of otherwise well infants as carriers of CF
may do harm, but studies suggest that this is not the
case. A third issue is that approximately 5% of newborn
infants identified will have borderline sweat tests (sweat
chloride levels of 30–40 mmol/L) and “mild” mutations.
It is not clear yet how many of these infants will have
important medical problems. Follow-up studies are un-
derway.

Counseling
Parents will require education on all aspects of CF. The
care team consists of the primary pediatrician and the CF
center staff. Genetic counseling should be arranged for
all families.80
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GALACTOSEMIA
Lactose, or milk sugar, is broken down into its constitu-
ent simple sugars, glucose and galactose, before absorp-
tion in the intestine. Galactosemia, which is an increased
concentration of galactose in the blood, has many
causes. The genetic disorders that cause galactosemia
vary in severity from a benign condition to a life-threat-
ening disorder of early infancy. Early diagnosis and
treatment of the latter condition can be life saving;
hence, newborn screening for this disease has been in-
stituted in many states.

Incidence
Three distinct enzyme deficiencies may lead to galac-
tosemia. The most common of these, galactose 1-phos-
phate uridyltransferase (GALT) deficiency (OMIM data-
base No. 606999),81 occurs in approximately 1 in 47 000
newborn infants.82 This disorder is often referred to as
“classic galactosemia.” Galactokinase (GALK) deficiency
(OMIM database No. 230200)81 seems to be very rare,
although there have been no large population studies to
assess its incidence. One study found that 1% of North
American people were carriers, suggesting a disease fre-
quency of 1 in 40 000.83 However, a newborn screening
study conducted in Massachusetts detected no cases
among 177 000 newborn infants.84 The third disorder,
galactose-4�-epimerase (GALE) deficiency (OMIM data-
base No. 230350), occurs in 2 forms; one form is con-
fined to red blood cells and has no symptoms, and the
second form, which is exceedingly rare, is generalized,
with only a few patients reported nationally.85,86

Clinical Manifestations
Infants with classic galactosemia, or GALT deficiency,
generally present within the first weeks after birth with
a life-threatening illness. Feeding intolerance, vomiting
and diarrhea, jaundice, hepatomegaly, lethargy, hypo-
tonia, and excessive bleeding after venipuncture are
characteristic findings. Laboratory studies indicate liver
and renal tubular disease. Septicemia, particularly with
Escherichia coli, is not uncommon. Cataracts are generally
seen at presentation, but they may be mild in the first
few weeks of life and only detectable with slit-lamp
examination. Less frequently, patients with classic galac-
tosemia may have a more chronic presentation, with
failure to thrive, poor feeding, and developmental delay.
Black individuals with classic galactosemia, in particular,
frequently have a mild presentation.

Infants with GALK deficiency generally present with
bilateral cataracts, which have been observed as early as
4 weeks of age. The cataracts are identical to those seen
in classic galactosemia.87 The great majority of infants
with GALE deficiency have an enzyme deficiency that is
confined to the red blood cells and causes no symptoms.
Five individuals with generalized GALE deficiency had

developmental delay, hypotonia, and poor growth; 3
had sensorineural hearing loss.88

Pathophysiology
The main metabolic pathway for the conversion of ga-
lactose to glucose uses 3 enzymes: GALK, GALT, and
GALE. Individuals who lack GALK cannot convert ga-
lactose to galactose 1-phosphate. As a result, galactose is
converted to galactitol by an alternative pathway. The
accumulation of galactitol in the lens results in the de-
velopment of cataracts. Individuals with classic galac-
tosemia, or GALT deficiency, cannot convert galactose
1-phosphate to uridine diphosphate galactose. Galac-
tose, galactitol, galactose 1-phosphate, and other metab-
olites accumulate. Although it seems clear that increased
galactitol is responsible for the development of cataracts
in all forms of galactosemia, it is not known which
metabolites are responsible for the other clinical findings
in classic galactosemia.89

Inheritance
All forms of galactosemia are autosomal recessive in
inheritance. More than 150 different mutations have
been identified in GALT, the enzyme that is deficient in
classic galactosemia. The most common GALT mutation
in Europe and North America is Q188R, which is asso-
ciated with the severe presentation of classic galac-
tosemia. A mutation found in black and some Hispanic
individuals is S135L.90 This mutation is associated with a
milder presentation of the disorder.

Benefits of Newborn Screening
Exclusion of galactose from the diet results in marked
improvement of the life-threatening complications of
classic galactosemia. However, this treatment has only
limited efficacy in the prevention of long-term compli-
cations. These include impaired cognitive development,
with mean IQ in the range of 70 to 90; verbal dyspraxia,
a speech disorder attributable to a sensorimotor distur-
bance of articulation; growth delay, with ultimate height
in the normal range; neurologic findings, including
tremor and ataxia beginning in midchildhood to middle
age; and ovarian failure, manifesting as delayed puberty,
primary amenorrhea, secondary amenorrhea, or oligo-
menorrhea.91 Prepubertal children with GALT deficiency
are also at increased risk of having decreased bone min-
eral density despite normal calcium intake.92

Screening
Newborn screening for galactosemia may test for galac-
tose, galactose 1-phosphate plus galactose, or GALT en-
zyme deficiency. Some laboratories test for all of these
substances. Because GALT is deficient only in classic
galactosemia, this newborn screening test alone will not
detect the other 2 forms of galactosemia. The GALT
enzyme test has the advantage of being independent of
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the infant’s diet. Therefore, the timing of the newborn
screening sample collection will have no effect on the
reliability of this test. However, because GALT analysis is
performed using red blood cells, there may be a false-
negative result for up to 3 months if the infant has
received a blood transfusion. Tests for galactose and
galactose 1-phosphate depend on the infant’s diet;
therefore, it is important to be sure that the infant is
receiving galactose-containing formula or breast milk
before testing. MS/MS can be used as a technology in
screening for galactosemia.93

Follow-up and Diagnostic Testing
All newborn infants with positive screening results
should be evaluated rapidly by an experienced physician
for feeding difficulty, signs of sepsis, jaundice, and hep-
atomegaly. Untreated classic galactosemia may progress
very rapidly to hepatic toxicity, with death resulting
from sepsis or bleeding. Immediate restriction of dietary
galactose is critical and should not await diagnostic test-
ing. Galactose restriction should be instituted immedi-
ately even in the asymptomatic child and should be
continued until the extent of enzyme deficiency, if any,
is known.

Diagnostic studies for classic galactosemia include
quantitative analysis of GALT and red blood cell galac-
tose 1-phosphate. In states where the screening test
measures GALT activity, these studies will establish or
rule out classic galactosemia. When the screening re-
sults, including estimates of galactose and galactose
1-phosphate and quantitative GALT activity, are normal,
quantitative analysis of GALK and GALE are required to
identify these forms of galactosemia. It is likely that
another pathway exists that can be responsible for ga-
lactose disposal, but this pathway has not been charac-
terized.94

Brief Overview of Disease Management
Infants suspected of having galactosemia should be fed
with a galactose-free formula until diagnostic testing
confirms a specific diagnosis. Children who are seriously
ill at the time of diagnosis of classic galactosemia require
supportive care, which may include vitamin K supple-
mentation and fresh-frozen plasma transfusions, antibi-
otics for presumed Gram-negative sepsis, and photother-
apy for hyperbilirubinemia. After dietary galactose has
been eliminated, most infants improve rapidly. Milk and
milk products are excluded from the diet indefinitely,
because significant ingestion of galactose at any age can
be toxic.92 Because medications may contain galactose,
the pediatrician should instruct parents to ask the phar-
macist if a medication is galactose free before adminis-
tering it to the child. Regular nutritional evaluation is
necessary to ensure adequate calcium intake. Regular
developmental evaluation and early speech assessment
are also required. Girls should be monitored frequently

in late childhood and adolescence for pubertal develop-
ment. Regular measurement of galactose 1-phosphate in
red cells is the most common method used to assess
dietary compliance.85

Lifelong galactose restriction is also indicated for in-
dividuals with GALK and generalized GALE deficiencies.
No treatment seems to be necessary for red blood cell
GALE deficiency.

Current Controversies
In addition to milk products, certain fruits contain sig-
nificant quantities of galactose.93 There is no consensus
about whether these fruits should be eliminated from
the diet, because endogenous synthesis of galactose also
occurs.94 Some authors have suggested that an elemental
formula (galactose free) may be preferable to soy for-
mula in the treatment of galactosemia.95

Special Issues
Galactose is a reducing substance, and the presence of
reducing substances in the urine is sometimes suggested
as a test for galactosemia. However, this test is neither
sensitive nor specific, and it should not be used as a
screening or diagnostic test for galactosemia.
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HOMOCYSTINURIA
The term “homocystinuria” designates a biochemical ab-
normality, not a specific disease entity. There are many
causes of homocystinuria. All affect one of the transsul-
fation pathways that convert the sulfur atom of methi-
onine into the sulfur atom of cysteine. This pathway is
the chief route of disposal of methionine. The most
common defect, cystathionine �-synthase (CBS) defi-
ciency (OMIM database No. 236200),96 results in high
concentrations of serum methionine. One form of CBS
deficiency is responsive to vitamin B6.97 Other metabolic
variants of homocystinuria include defects of vitamin
B12 uptake or activation and tetrahydrofolate reductase
deficiency (OMIM database No. 236250).

Incidence
Although homocystinuria is a rare disorder, carriers of
the condition represent a much larger population. If one
assumes a worldwide incidence of 1 in 300 000 individ-
uals, the expected carrier frequency is 1 in 135. Because
carriers are more prone to thromboembolic events, as-
certainment of these individuals via identification of an
affected person needs to be emphasized to primary
health care professionals.98

Clinical Manifestations
Clinical problems include multiple, recurrent thrombo-
emboli.99 Arterial or venous thromboses may involve the
cerebral, pulmonary, renal, and myocardial circula-
tion.100 Patients may also exhibit ectopia lentis, glau-
coma, cataracts, developmental delays/mental retarda-
tion, seizures, psychiatric disturbances, osteoporosis
with bone deformities, scoliosis, high palatal arch, mus-
cle weakness with a shuffling gait, and a marfanoid
habitus. Death has been reported within the first year of
life. Approximately 50% of untreated individuals die by
25 years of age; death is frequently a result of thrombo-
embolic events. Developmental delay is reported in 65%
to 80% of untreated individuals.101

Pathophysiology
Two mechanisms probably explain most of the clinical
symptoms seen: (1) abnormal (hyper) coagulation be-
cause of “sticky” platelets; and (2) direct toxicity of ho-

mocystine and its metabolites, causing endothelial cell
damage.

Inheritance
The specific enzymatic defect should be ascertained.
However, all heritable forms of homocystinuria exhibit
autosomal recessive inheritance. Prenatal diagnosis is
available for CBS deficiency using cultured chorionic
villus cells or amniotic fluid cells to measure the activity
of this enzyme. The chromosome map location is 21q22.
The incidence in Ireland, Australia, Great Britain, and
New England is 1 in 50 000, the incidence in Japan is 1
in 1 million, and the worldwide incidence is 1 in
250 000.

More than 90 different disease-associated mutations
of the CBS gene have been identified. The vast majority
of these mutations are “private” mutations that occur in
only a single or a very small number of families. The
most prevalent mutations are the G307S and I278T mu-
tations.102 Affected patients vary widely in the extent to
which they manifest clinical abnormalities, suggesting
considerable genetic heterogeneity. Some of the variabil-
ity is accounted for by the relative reduction of enzy-
matic activity. Absent to relatively low residual activity
(up to 10%) of CBS has been noted among different
families. However, there are reports of individuals with
the identical genotype resulting in a different phenotype
within the same family.

Rationale for and Benefits of Newborn Screening
The potential for early clinical diagnosis is limited. Ocu-
lar abnormalities, because of their distinctive lens dis-
placement, may lead to the diagnosis. The diagnosis
should be considered in any child or young adult with
thromboembolism affecting both the large and small
arteries as well as the veins, particularly in association
with developmental disabilities, mental retardation, or
skeletal findings. Most patients, however, have nonspe-
cific features so that definitive testing involving the mea-
surement of serum or urine amino acids is not accom-
plished before the expression of more severe clinical
symptoms. Treatment seems to reduce the risk of throm-
boembolic episodes. Because this is the major cause of
mortality and morbidity in these patients, the survival
rate may improve with early, effective treatment. The
incidence of mental retardation may be prevented or
reduced.103 For patients with classic (homozygous) ho-
mocystinuria, early treatment with good biochemical
control (lifetime plasma-free homocystine � 11 �mol/L)
seems to prevent mental retardation,104 ectopia lentis
seems to be delayed, and the incidence of seizures is
reduced.

Screening
The bacterial inhibition assay (BIA) test may be used to
detect increased concentrations of blood methionine.105
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Normal values for serum methionine concentration are
noted to be less than 2 mg/dL. Newer methods include
direct methionine assay by MS/MS.106 The false-negative
rate seems to correlate with the time that the specimen
was obtained and the level of residual CBS activity
present (ie, the B6-responsive form). The false-negative
rate increases with earlier newborn discharges. Approx-
imately 1 in 5000 infants is found to have blood methi-
onine concentrations more than 2 mg/dL. The use of a
reduced cutoff level (1 mg/dL) increases the false-posi-
tive rate from 0.006% to 0.03%.107 However, use of this
cutoff should identify affected infants who have only
slightly increased concentrations of methionine and re-
duce the frequency of false-negative results. It has been
suggested that the increased false-positive rate does not
represent an undue burden in terms of requests for
repeat analysis.

Follow-up and Diagnostic Testing
Quantitative serum or plasma amino acid determination
is used for diagnosis of homocystinuria. Plasma amino
acids show increased methionine and homocystine con-
centrations with reduced concentrations of cystine and
absent cystathionine. A urine organic acid profile with
gas chromatography and MS/MS may be used to deter-
mine the presence or absence of methylmalonic acid.

Brief Overview of Disease Management
Treatment depends on the underlying cause of homo-
cystinuria. As a first step, pyridoxine (vitamin B6) re-
sponsiveness should be ascertained, because approxi-
mately 50% of patients respond to large doses of this
vitamin. Nonresponsive patients with CBS deficiency
should be treated with a methionine-restricted, cystine-
supplemented diet. Folic acid and betaine therapy may
also be helpful with all patients. In the disorders of
cobalamin metabolism and transport in which methyl-
malonic acid and homocystine appear in the urine, hy-
droxycobalamin treatment (vitamin B12, not cyanoco-
balamin) may be beneficial. Aspirin and dipyridamole
have also been used to decrease the occurrence of
thromboembolic phenomena. Clinical variability re-
mains despite therapy. Not all affected individuals have
increased methionine concentrations. The relationship
between variability and the underlying metabolic pro-
cesses or compliance has not yet been completely ascer-
tained. One described mutation, G307S, is typically a
pyridoxine-nonresponsive mutation, and individuals
homozygous for the I278T mutation are usually respon-
sive to pyridoxine therapy. The presence of some activity
of the enzyme seems necessary for a clinical response to
pyridoxine (vitamin B6) administration. Individuals who
are clinically responsive to pyridoxine generally have
milder or more slowly progressive disease.

Current Controversies
Increased concentrations of methionine may be minimal
during the first 3 days of life until there is adequate
protein intake (milk feedings). This is especially true in
patients who are responsive to vitamin B6, who usually
have some residual enzyme activity. This minimal in-
crease probably accounts for the difference in screening
frequencies between the United States and United King-
dom, where screening specimens are obtained at 5 to 7
days. It may be preferable to screen for this disorder at 2
to 4 weeks of age. Early discharge at 24 or even 18 hours
results in many missed cases and decreases screening
effectiveness.

Programs continue to evaluate the efficacy of screen-
ing and early treatment. Improvement in screening to
decrease the numbers of missed cases is important. Re-
cent evidence has shown that carriers (heterozygotes)
for homocystinuria have an increased risk of thrombo-
embolic events. Therefore, genetic counseling and
screening should be offered to relatives of persons with
homocystinuria.

Special Issues/Concerns
Specialized care is required that includes the ability to
monitor amino acids and provide nutritional assessment
and planning. Doses of pyridoxine higher than 900 mg
have been associated with neuropathy; however, these
higher doses are usually not required for adequate treat-
ment. Thromboembolic phenomena are more prone to
occur during anesthesia, surgical procedures, and pro-
longed immobilization.
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MAPLE SYRUP URINE DISEASE (BRANCHED-CHAIN
KETOACIDURIA)
Maple syrup urine disease (MSUD) (OMIM database No.
248600),108 also known as branched-chain ketoaciduria,
is caused by a deficiency in activity of the branched-
chain �-keto acid dehydrogenase (BCKD) complex. De-
ficiency of the BCKD complex results in accumulation of
the branched-chain amino acids (BCAAs) leucine, iso-
leucine, and valine and the corresponding branched-
chain �-keto acids (BCKAs).109 A pathognomonic finding
in individuals with MSUD is the presence of alloiso-
leucine, a compound that is not present in other indi-
viduals. There are 5 phenotypes observed in patients
with MSUD: classic, intermediate, intermittent, thia-
mine-responsive, and dihydrolipoyl dehydrogenase
(E3)-deficient. Although enzyme activities overlap to
some degree in these phenotypes, in general, lower en-
zyme activity is associated with a more severe disorder.

Incidence
The worldwide frequency of MSUD (including classic
and some variant forms), which is based on routine
screening data from 26.8 million newborn infants, is
approximately 1 in 185 000.109,110 Newborn screening of
756 163 newborn infants over an 8-year period in Geor-
gia revealed a much higher frequency of 1 in 84 000.111

In the population of Mennonites living in Lancaster and
Lebanon counties in Pennsylvania, the incidence is 1 in
176 newborn infants, most likely attributable to a
founder effect.112,113

Clinical Manifestations
Classic MSUD (residual enzyme activity �2%) is the
most severe and most common form. Affected infants
are normal at birth, with symptoms usually developing
between 4 and 7 days of age; however, lower intake of
protein, as in breastfeeding, can delay the onset of symp-
toms until the second week of life. Initial symptoms are
lethargy and poor sucking with little interest in feeding.
Weight loss follows with abnormal neurologic signs (al-

ternating hypertonia and hypotonia; dystonic posturing
of the arms) becoming more and more apparent. The
characteristic odor of the urine, described as smelling
like maple syrup, burnt sugar, or curry, is then noted.
Finally, seizures and coma, leading to death (in un-
treated cases), occurs.109 Laboratory findings include in-
creased concentrations of BCAAs, ketosis, acidosis, and
occasionally hypoglycemia.114 Patients with intermittent
MSUD (enzyme activity 5%–20%) exhibit normal
growth and intelligence. These children do not go into
metabolic crisis unless the body is in a stressful situation,
such as an infection (ie, otitis media) or after surgery.115

Although patients with intermittent MSUD generally
present between 5 months and 2 years of age secondary
to a minor infection, some individuals have not shown
symptoms until the fifth decade. Concentrations of
BCAAs are normal between episodes.

In contrast, patients with intermediate MSUD (en-
zyme activity 3%–30%) do not present with cata-
strophic illness during the neonatal period but have
gradual neurologic problems, eventually resulting in
mental retardation. In one study, most were diagnosed
between 5 months and 7 years of age while undergoing
evaluation for developmental delay or seizures.116,117

Several patients have had episodes of ketoacidosis, but
acute encephalopathy is rare.118 Increased concentra-
tions of BCAAs and BCKAs in serum and urine are
present. Patients with thiamine-responsive MSUD (en-
zyme activity 2%–40%) have a clinical course similar to
those with intermediate MSUD. These patients have de-
creased concentrations of BCKAs and/or BCAAs with
thiamine therapy in varying dosages ranging from 10 to
1000 mg/day.119,120 In some instances, the patient does
not show the full response to thiamine until therapy has
commenced for 3 weeks.121 In all documented cases,
patients required dietary intervention in conjunction
with thiamine to achieve metabolic control.109

E3-deficient MSUD (E3 deficiency) is rare, with fewer
than 20 patients having been described.109,122,123 Clini-
cally, newborn infants with E3 deficiency are similar to
patients with intermediate MSUD, but severe lactic aci-
dosis is also present. The infants develop a persistent
lactic acidosis between 8 weeks and 6 months of age
followed by progressive neurologic deterioration with
hypotonia, developmental delay, and movement disor-
der. Laboratory findings include mild to moderately in-
creased concentrations of BCAAs and increased lactate,
pyruvate, �-ketoglutarate, �-hydroxyisovalerate, and
�-hydroxyglutarate concentrations. The patients have a
combined deficiency of BCKD, pyruvate, and �-ketoglu-
tarate dehydrogenase complexes, leading to the more
complex phenotype. Various combinations of dietary
therapy, vitamin therapy (thiamine and biotin), and li-
poic acid have been tried without success.122
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Pathophysiology
The BCKD complex is a macromolecule composed of 3
catalytic components: a thiamine pyrophosphate–de-
pendent decarboxylase (E1) with � and � subunits, a
transacylase (E2), and a dehydrogenase (E3). In addi-
tion, the BCKD complex contains 2 regulatory enzymes,
a kinase and a phosphatase, that control activity of the
complex.109 The genes encoding E1�, E1�, E2, E3, and
the specific kinase are cloned. Mutations with genotype/
phenotype correlations have been described (see “Inher-
itance” below).

Inheritance
MSUD is an autosomal recessively inherited condition.109

Mutations in the E1� subunit result in the molecular
phenotype referred to as MSUD type IA (OMIM database
No. 248600). The type IA mutations almost always result
in the severe classic form of MSUD. The most prevalent
mutation is Y393N, the mutation in the Mennonite com-
munity in Pennsylvania. DNA testing has been devel-
oped for the Y393N mutation because of its preva-
lence.124 Only a few mutations have been described in
the E1� subunit (type IB mutations; OMIM database No.
248611), all resulting in the classic neonatal MSUD phe-
notype. Mutations affecting the E2 core of the BCKD
complex (type II MSUD mutations; OMIM database No.
248610) characteristically lead to a milder phenotype
than types IA or IB. Most patients have the intermediate
or intermittent phenotype, and several have been re-
ported to respond to thiamine therapy. All type III mu-
tations (defects in the E3 subunit; OMIM database No.
238331) lead to a distinct severe combined phenotype
(MSUD plus primary lactic acidosis).

Benefits of Newborn Screening
Prognosis is poor for the patient with classic MSUD that
goes undiagnosed and untreated, with death versus sur-
vival with severe neurologic damage as potential out-
comes. Patients with classic MSUD who are not treated
by 14 days of age generally have a less desirable out-
come. In one study, the outcome with treatment was
reported in more than 150 patients with classic MSUD
and more than 25 patients with the variant forms.109,125

Most of these cases were detected by newborn screening
or because of clinical presentation. In the patients with
classic MSUD, one third had IQ scores higher than 90,
and one third had scores between 70 and 90. Rapid
recognition and treatment (as with newborn screening)
is important. When both performance and verbal scores
are available, verbal scores are consistently higher than
performance scores.126 The discrepancy between the 2
scores is not surprising, because cerebellar dysfunction is
often an early sign of acute metabolic decompensation.
Even with newborn screening leading to timely treat-
ment, outcome is not perfect. Short attention span and
minor learning disabilities were observed even in pa-

tients with normal intellect who were treated soon after
birth.126

Screening
State-of-the-art screening for MSUD is by MS/MS. The
sum of the 3 isomers (leucine, isoleucine, and alloiso-
leucine) leads to a distinct diagnostic peak.109 Classic
MSUD, the intermediate form, and E3 deficiency can
usually be detected by screening in the newborn period.
Intermittent MSUD would not be detected, because the
patients’ concentrations are normal when they are not
in crisis. Thiamine-responsive MSUD has been missed by
newborn screening.110

Follow-up and Diagnostic Testing
A blood leucine concentration greater than 4 mg/dL, or
a concentration of 3 to 4 mg/dL (305 mmol) in the first
24 hours of life, requires immediate medical follow-
up.109 Plasma amino acid analysis reveals findings diag-
nostic for MSUD: increased concentrations of BCAAs,
low alanine concentrations, and the presence of alloiso-
leucine.

Brief Overview of Disease Management
Treatment consists of a carefully regulated diet that pro-
vides sufficient BCAAs for normal growth and develop-
ment without exceeding the patient’s degradative en-
zyme capacity.109 Because natural protein must be
limited, a medical food product (BCAA-free) supplement
is necessary. A metabolic team, including not only a
physician metabolic specialist but also a metabolic nutri-
tionist, is crucial. A trial of thiamine supplementation
(50–300 mg/day for at least 3 weeks) is recommended,
because it is therapeutic for some patients and has no
adverse effects. There are 2 aspects of treatment: long-
term management and treatment during acute meta-
bolic crisis. The goal of long-term dietary management is
normalization of blood BCAA concentrations while pro-
viding nutrition adequate to sustain growth and devel-
opment in children. Dietary therapy should be contin-
ued for life.127 Patients with intermediate MSUD may
only require protein restriction without supplementa-
tion of synthetic formula. Individuals with intermittent
MSUD do not require a special diet except during epi-
sodes that may lead to metabolic crisis. Treatment during
acute illnesses should be aggressive, because the meta-
bolic decompensation can be life-threatening.109 Toxic
metabolites must be removed at the same time that
catabolism is minimized and anabolism is promoted.
Dialysis (first peritoneal and, more recently, continuous
venovenous hemofiltration) has proven useful in
BCAA/BCKA clearance.128 Dietary treatment to break
the cycle of catabolism and promote anabolism some-
times requires parenteral nutrition129 or insulin com-
bined with a large glucose infusion.130
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Current Controversies
MSUD has been treated since the early 1960s,131 and
consequently, some neurologically intact MSUD-af-
fected women have reached childbearing age and repro-
duced. As has been reported for other enzyme deficien-
cies, postpartum metabolic decompensation can be a
problem.132
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MEDIUM-CHAIN ACYL-CoA DEHYDROGENASE
Medium-chain acyl-CoA dehydrogenase (MCAD;
OMIM database No. 201450)133 deficiency is a disorder of
fatty acid oxidation (FAO) first described in 1982–
1983.134 All together, 10 disorders affecting mitochon-
drial FAO and ketogenesis have been identified. Among
these, MCAD deficiency seems to be the most important
because it is the most common and it has been impli-
cated in some cases of sudden infant death syndrome
(SIDS) and Reye syndrome.135

Incidence
MCAD deficiency has been diagnosed almost exclusively
among individuals of northwestern European origin,
with frequencies ranging from 1 in 46 000 to 1 in
6400.136,137 The heterozygote frequency is 1% to 2%. A
few cases have been identified in other populations,
including one Pakistani patient, one black patient, and
isolated cases in individuals of Southern European and
Northern African origin.138,139 Newborn screening in Ja-
pan did not identify any carriers.138

Clinical Manifestations
The classic presentation is an episode of vomiting and
lethargy after a period of fasting in a child between 3 and
15 months of age. The child may have had a previous
viral infection (gastrointestinal or upper respiratory) re-
sulting in decreased oral intake that would have little
consequence in an unaffected child.139 The episode may
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result in coma, and the child may remain obtunded even
after hours of treatment with intravenous glucose. Un-
diagnosed disease has a mortality rate of 20% to 25%,
many times with death occurring during the initial epi-
sode.140 In a clinical review of 94 families with MCAD
deficiency, 19 families (20%) had one or more unex-
plained child deaths. The diagnosis of MCAD deficiency
was made postmortem in all cases.141

There are few reports of first symptoms after 4 years
of age and fewer recurrent episodes after 4 years of age.
Symptoms that require hospitalization during the sec-
ond decade are unusual. The earliest onset of symptoms
and sudden death is in the neonatal period, although
this is rare, and the latest documented onset of the first
episode was at 14 years of age. Most deaths would be
preventable if dietary therapy and measures to prevent
fasting were begun before the onset of symptoms. Cases
in which children have died have, in some instances,
resembled cases of SIDS or Reye syndrome. There is
marked clinical variability even within the same family.
There are families reported with several affected children
with one child in the family dying on the first episode
before 2 years of age and other children as old as 10
years never having had an episode.139

Although death is certainly the most important po-
tential outcome of not screening for MCAD deficiency,
there are findings in survivors that are very concerning
regarding morbidity. A follow-up survey of 78 MCAD-
deficiency survivors (all older than 2 years) revealed a
number of unexpected problems, including develop-
mental disabilities, speech and language delay, behav-
ioral problems, attention-deficit/hyperactivity disorder
(ADHD), proximal muscle weakness, chronic seizure
disorder, cerebral palsy, and failure to thrive. The finding
of ADHD was seen in 9 patients (12%), 8 of whom were
female, in contrast to the usual male preponderance of
ADHD in the general population. The development of
muscle weakness was strongly correlated with length of
time between symptomatic presentation and the institu-
tion of appropriate measures to prevent additional epi-
sodes of illness.141,142

Pathophysiology
MCAD deficiency is one defect in the pathway of mito-
chondrial �-oxidation. It is primarily a disease of hepatic
FAO, with the most frequent presentation being episodic
hypoketotic hypoglycemia provoked by fasting. FAO dis-
orders do not present under nonfasting conditions and,
therefore, have escaped attention for many years. The
plasma and urinary metabolites of MCAD deficiency are
of 2 types: general indicators of impaired function of the
�-oxidation pathway (eg, dicarboxylic acids) and specific
metabolites (eg, octanoylcarnitine). The inability to
break down fats to ketone bodies for an energy source
while fasting eventually leads to hypoglycemia. In addi-
tion, medium-chain (C8–C12) acyl-CoA intermediates

accumulate in mitochondria, with the end result being
inhibition of mitochondrial �-oxidation. Fatty acid is
incorporated into triglycerides, resulting in accumula-
tion of fat in the liver during acute episodes. The clinical
presentation and many of the routine laboratory obser-
vations in MCAD deficiency are indistinguishable from
those in Reye syndrome.143 Encephalopathy and cerebral
edema are secondary to accumulation of fatty acids
within the central nervous system. Coma results from a
combination of hypoglycemia and toxic effects of fatty
acids or their metabolites.134

Inheritance
MCAD deficiency is inherited as an autosomal recessive
trait. The causative gene is known, and multiple muta-
tions have been identified. In studies of clinically af-
fected patients with MCAD deficiency, 90% of mutant
alleles identified have a single missense mutation
(A985G); other mutations identified seem to individu-
ally account for less than 1% of the mutant alleles.144

Virtually all of the A985G alleles arose on a background
with the same haplotype, which suggests a founder ef-
fect, with the mutation beginning in northwestern Eu-
rope and then spreading throughout the rest of the
world.145 Recent molecular studies performed as fol-
low-up to newborn screening by MS/MS technology
have found a lower percentage of individuals with the
common A985G mutation.136,146 A second common mu-
tation (T199C) has been observed in US populations
identified initially by MS/MS screening. The T199C mu-
tation is a mild mutation that produces a biochemical
phenotype but has never been observed in clinically
affected patients.146

Benefits of Newborn Screening
The benefits of and rationale for using newborn screen-
ing for diagnosis of MCAD deficiency are obvious. As
noted above, many individuals affected with MCAD de-
ficiency will die during the presenting episode, some-
times having been misdiagnosed with SIDS or Reye syn-
drome. Not only is this a tragic outcome for the loss of
the child, but the family also has a 25% recurrence risk
for the condition or may already have affected children
who have not yet had clinical symptoms. The condition
is relatively common, with a frequency of 1 in 15 001 in
prospective newborn screening of 930 078 blood spots
from different areas of the United States.146

Screening
The most efficient and sensitive method of screening for
MCAD deficiency is MS/MS, measuring octanoylcarni-
tine (a compound normally not present) on the filter-
paper blood spot. The optimal time for testing is the
newborn period, because levels of octanoylcarnitine are
significantly higher in the first 3 days of life than later (8
days to 7 years).147 Individuals who are homozygous for
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the common mutation (A985G) who are most likely to
present clinically will have octanoylcarnitine concentra-
tions higher than 2.3 �mol/L, and individuals with one
copy of 985 and one copy of a milder mutation (eg,
T199C) will have octanoylcarnitine present but most
likely at a lower concentration (�1.0 �mol/L). The latter
group is more challenging to determine the best course
of follow-up.

Follow-up and Diagnostic Testing
Any child with an octanoylcarnitine concentration of 1.0
�mol/L or greater will require definitive diagnostic test-
ing. Follow-up testing will consist of plasma acylcarni-
tine analysis, urinary organic acid analysis, and molec-
ular testing. The plasma acylcarnitine analysis and
urinary organic acid analysis will confirm the diagnosis.
The molecular analysis should provide guidance regard-
ing prognosis.

Brief Overview of Disease Management
Treatment for MCAD deficiency consists of avoidance of
fasting and mildly decreased intake of dietary fat coupled
with L-carnitine supplementation. MCAD deficiency re-
sults in a secondary deficiency of carnitine, because car-
nitine couples with toxic intermediates, resulting in their
excretion while depleting carnitine stores. Although it
remains questionable how helpful supplemental carni-
tine is during periods when the patient with MCAD
deficiency is healthy, there is no doubt that exogenous
carnitine is recommended during times of illness.139 An-
other important point is that patients should be treated
aggressively even during minor illnesses (eg, otitis me-
dia) to avoid a severe episode. There should be no hes-
itation to institute therapy with intravenous glucose and
carnitine.

Current Controversies
Genotype/phenotype correlation is not straightforward,
and the treatment of individuals with milder mutations
remains controversial.148,149 There are questions yet to be
answered, such as whether some (or all) individuals
with the less deleterious mutations (either in combina-
tion with the common 985 mutation or in combinations
with one another) who have a biochemical phenotype
would ever have medical problems. In addition, would
some such individuals have serious episodes and others
would not because of unknown modifying factors? Until
we know the answer to these and other questions, we
would be remiss in not treating everyone identified,
perhaps overtreating some individuals. Newborn screen-
ing for MCAD deficiency will be key in answering some
of these questions.
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PHENYLKETONURIA
Hyperphenylalaninemia (OMIM database No.
261600),150 an abnormal increase in the concentration of
the amino acid phenylalanine (Phe) in the blood, may be
a benign condition with little clinical significance. When
the concentration of Phe is very high (�20 mg/dL or
1210 �mol/L) and there is accumulation of phenyl-
ketones, the condition is called classic phenylketonuria
(PKU).

Incidence
Despite the fact that newborn screening has been un-
derway for more than 40 years in the United States, data
only allow estimates of the incidence and prevalence of
this disorder. This is partly because of the fact that states
vary in their definitions of hyperphenylalaninemia and
PKU. For PKU, the reported incidence ranges from 1 in
19 000 to 1 in 13 500 newborn infants. For non-PKU
hyperphenylalaninemia, the estimated incidence is 1 in
48 000 newborn infants. There are large variations in
the incidence of PKU by ethnic and cultural groups, with
individuals of Northern European ancestry and Ameri-
can Indian/Alaska Native individuals having a higher
incidence than black, Hispanic, and Asian individuals.151

Clinical Manifestations
PKU is rarely diagnosed before 6 months of age without
newborn screening, because the most common manifes-
tation without treatment is developmental delay fol-
lowed by mental retardation. Untreated individuals may
also develop microcephaly, delayed or absent speech,
seizures, eczema, and behavioral abnormalities.

Pathophysiology
PKU results from a deficiency of activity of a liver en-
zyme, phenylalanine hydroxylase (PAH), leading to in-
creased concentrations of Phe in the blood and other
tissues. Certain mutations of the PAH gene usually result
in non-PKU hyperphenylalaninemia, and others result
in classic PKU. Because siblings with the same mutation
at the PAH locus may have different clinical findings, it is
likely that other genetic and environmental factors in-
fluence the severity of the disorder.152 In fact, a few
individuals with PKU have no evidence of mental retar-
dation, even without dietary treatment.151 However,
there is evidence that certain genotypes are associated
with higher increases of Phe concentration.153 It is likely
that Phe itself leads to the mental retardation and other
findings of PKU. In excess, Phe disturbs transport of
other amino acids across the blood-brain barrier and
impairs synthesis of neurotransmitters.151 For the en-
zyme PAH to be active, the cofactor tetrahydrobiopterin

(BH4) is required. Impaired synthesis or recycling of
BH4 results in increased concentrations of Phe and cer-
tain other amino acids. This condition does not respond
to routine dietary management of PKU, and hence,
states have instituted additional screening programs to
identify infants with these rare disorders so that appro-
priate treatment can be initiated.

Inheritance
PKU is an autosomal recessive disorder, with the PAH
locus on chromosome 12q24.1. More than 400 different
mutations have been described, including deletions, in-
sertions, missense mutations, splicing defects, and non-
sense mutations. Most individuals with PKU are com-
pound heterozygotes, meaning that a single individual
will have different mutations of each copy of the PAH
gene.151 The numerous possible combinations of gene
mutations undoubtedly contributes to the variable clin-
ical findings in PKU.

Benefits of Newborn Screening
Children with PKU who are treated appropriately after
positive newborn screening results have average intelli-
gence as measured by IQ tests, although their scores are
somewhat lower than expected when compared with
parent and sibling IQs. There is an inverse relationship
between the age at which treatment is begun and the IQ
level, even in PKU that is treated early.154 Tremor of
unknown origin has been reported in 10% to 30% of
early-treated individuals with PKU.155 Adolescents and
young adults who are treated early and continuously
seem to have no increased incidence of psychiatric, emo-
tional, or functional disorders, and there is no increase in
problems of self-concept.156,157 Although children with
PKU are not at increased risk of developing dental caries,
children with PKU may exhibit increased signs of tooth
wear because of the erosive potential of the amino acid
supplements in the diet.158 Therefore, it is important for
children and adolescents with PKU to have regular den-
tal care.

Screening
There are 3 main methods used for screening newborns
for PKU in the United States: the Guthrie BIA, fluoro-
metric analysis, and MS/MS. The Guthrie BIA is inex-
pensive and reliable. Fluorometric analysis and MS/MS
are quantitative and can be automated; both of these
methods also produce fewer false-positive results than
BIA.151 Preliminary data indicate that MS/MS produces
fewer false-positive results than the fluorometric
method in samples obtained in the first 24 hours of
life.159 Newborn screening laboratories in the United
States use cutoff values from 2 mg/dL (125 �mol/L) to 6
mg/dL (375 �mol/L). A positive screening result should
lead to rapid evaluation of the newborn for clinical sta-
tus, age, and diet at the time of sample collection. Severe
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deficiency of PAH will usually result in an increased
concentration of blood Phe within the first 24 hours of
life; however, infants with a less severe deficiency may
take longer to develop an abnormal Phe concentration.
It is for this reason that a repeat test for all infants
initially screened in the first 24 hours of life has been
recommended by some authorities.160 Few states, how-
ever, currently require a second screen.

Follow-up and Diagnostic Testing
Early treatment of PKU is associated with improved in-
tellectual outcome. Therefore, an infant with a positive
newborn screening result should receive the benefit of
rapid diagnostic testing. Diagnostic testing includes
quantitative determination of plasma Phe and tyrosine
concentrations. If the Phe concentration is increased,
additional studies are indicated to determine if the infant
has an abnormality in synthesis or recycling of BH4.

Brief Overview of Disease Management
Once the diagnosis of hyperphenylalaninemia is con-
firmed, metabolic control should be achieved as rapidly
as possible. This is achieved through the use of medical
foods, including medical protein sources that are low in
Phe; small amounts of Phe must also be provided, which
is achieved through the use of small amounts of natural
protein. The infant with PKU can be given breast milk
along with Phe-free formula under the direction of a
metabolic dietitian. The response to dietary treatment is
monitored through periodic measurement of blood Phe
concentrations, assessment of growth parameters, and
review of nutritional intake. There is no consensus con-
cerning the optimal blood Phe concentration or the dura-
tion of strict dietary management. The most commonly
reported blood Phe concentration recommendations for
US centers are 2 to 6 mg/dL for individuals 12 years or
younger and 2 to 10 mg/dL for persons older than 12
years.151 Most US centers recommend lifelong dietary
treatment. This is particularly important for women,
because fetuses exposed to increased concentrations of
Phe are at significant risk of microcephaly, congenital
heart disease, and reduced IQ.151 It is recommended that
a woman with PKU achieve Phe concentrations of less
than 6 mg/dL at least 3 months before conception and
that concentrations be maintained between 2 and 6
mg/dL throughout pregnancy.151 The importance of
management throughout the reproductive years illus-
trates the critical role of long-term follow-up in this
disorder.

Current Controversies
As noted previously, there is no national or international
consensus regarding the optimal concentration of Phe
across the life span. Similarly, there is no consensus
regarding discontinuation of dietary therapy. Although
appropriately treated young adults with PKU lead nor-

mal and productive lives, there are no meaningful data
regarding the incidence of long-term sequelae in indi-
viduals who remain on dietary therapy into middle and
old age. Recent evidence suggests that some individuals
with hyperphenylalaninemia and classic PKU may ben-
efit from BH4 treatment in addition to dietary Phe re-
striction.161
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SICKLE CELL DISEASE ANDOTHER HEMOGLOBINOPATHIES
The term sickle cell disease (SCD) (OMIM database No.
603903)162 encompasses a group of genetic disorders
characterized by chronic hemolysis and intermittent ep-
isodes of vascular occlusion that cause recurrent epi-
sodes of severe pain and a wide variety of other disease
manifestations. Specialized comprehensive medical care
markedly reduces mortality in infancy and early child-
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hood by preventing some disease-related complications
and limiting the severity and sequelae of others.

Newborn screening for SCD also identifies infants
with nonsickle hemoglobinopathies, hemoglobinopathy
carriers, and, in some states, infants with �-thalasse-
mia.163,164 Newborn screening results and clinical mani-
festations for some of these conditions are outlined in
Table 1. Guidance for follow-up and diagnostic evalua-
tion of infants with these screening results has been
published163,164 and is often provided by state newborn
screening programs or their designated hemoglobinopa-
thy consultants.

Incidence
Overall, SCD occurs in 1 of 2500 to 1 of 2000 US new-
borns.165,166 Its incidence is highest in persons of African,
Mediterranean, Middle Eastern, Indian, Caribbean, and
Central and South American ancestry. The disease oc-
curs less commonly in other ethnic groups, including
individuals of Northern European descent. Accurate in-
cidence data for many groups are unavailable. SCD is
estimated to occur in 1 of 346 black infants and in 1 of
1114 Hispanic infants in the eastern United States.167

Clinical Manifestations
Most infants with SCD are healthy at birth and become
symptomatic later during infancy or childhood. The
most common clinical manifestation is musculoskeletal
or abdominal pain, which occurs unpredictably and is

often excruciating. Acute manifestations that may rap-
idly become life-threatening include bacterial sepsis or
meningitis, splenic sequestration, acute chest syndrome,
and stroke. Other acute complications include aplastic
crises, priapism, and renal papillary necrosis. Chronic
manifestations include anemia, jaundice, splenomegaly,
hyposthenuria, hematuria, proteinuria, cholelithiasis,
and delayed growth and sexual maturation. Avascular
necrosis of the hip and shoulder, restrictive lung disease,
and leg ulcers may cause chronic disability. Pulmonary
hypertension is a risk factor for early death. It is impor-
tant to note that the severity of SCD varies widely, even
among individuals with the same genotype.

Pathophysiology
Sickle hemoglobin is caused by a point mutation in the
�-globin gene, which leads to an amino acid change that
causes hemoglobin to polymerize when deoxygenated.
Sickle red blood cells are dehydrated and show oxidative
damage and increased adhesion to endothelial cells. The
cumulative effects of these cellular abnormalities are
shortened red cell survival and intermittent episodes of
vascular occlusion, which cause tissue ischemia and or-
gan damage.

Inheritance
SCD is an autosomal recessive disorder. Heterozygous
individuals have a generally benign, asymptomatic ge-
netic carrier state, sometimes referred to as a sickle cell

TABLE 1 Newborn Screening for Conditions Other Than SCD

Screening Results Possible Conditions Clinical Manifestations

Nonsickle hemoglobinopathies
F only Preterm infant Repeat screening necessary

Homozygous �0-thalassemia Severe thalassemia
FE EE Microcytosis with mild or no anemia

E �0-thalassemia Mild to severe anemia
FC CC Mild microcytic hemolytic anemia

C �0-thalassemia Mild microcytic hemolytic anemia
FCA C ��-thalassemia Mild microcytic hemolytic anemia

�-Thalassemia syndromes
FA � Bart’sa �-Thalassemia silent carrier Normal complete blood cell count

�-Thalassemia minor Microcytosis with mild or no anemia
HbH disease Mild to moderately severe microcytic hemolytic anemia
HbH Constant Spring Moderately severe hemolytic anemia

FAS � Bart’s �-Thalassemia with structural Hb variant Clinical manifestations, if any, depend on the structural variant
(eg, HbE) and severity of �-thalassemia

FAC � Bart’s
FAE � Bart’s
FE � Bart’s

Hemoglobinopathy carriers
FAS Sickle cell trait Normal complete blood cell count; generally asymptomatic
FAC HbC carrier No anemia; asymptomatic
FAE HbE carrier Normal or slightly decreased MCV without anemia; asymptomatic
FA Other Other Hb variant carrier Depends on variant; most without clinical or hematologic

manifestations
a Hemoglobin Bart’s, a tetramer of �-globulin, is present in infants with �-thalassemia.
Modified from: National Heart, Lung, and Blood Institute. Neonatal screening. In: TheManagement of Sickle Cell Disease. Washington, DC: National Institutes of Health; 2002:7–14. NIH publication No.
02-2117.
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trait. Homozygous and compound heterozygous individ-
uals have symptomatic disease. Four SCD genotypes
(sickle cell anemia, sickle-hemoglobin C disease, and 2
types of sickle �-thalassemia [sickle ��-thalassemia and
sickle �0-thalassemia]) account for most SCD cases in
the United States.163,164,168 Less-common forms of SCD
are caused by coinheritance of hemoglobin S with other
hemoglobin variants such as hemoglobin D-Punjab and
hemoglobin O-Arab.

Benefits of Newborn Screening
The primary rationale for newborn screening and pre-
symptomatic diagnosis is prevention of mortality from
pneumococcal sepsis and splenic sequestration during
infancy and childhood.167,169–172 Prophylactic penicillin
has been shown to reduce the incidence of pneumococ-
cal sepsis by 84%170 and is used in conjunction with
pneumococcal conjugate and polysaccharide vaccines
and urgent evaluation and treatment of febrile illness
with parenteral antibiotics. Family education about signs
and symptoms of splenic sequestration results in earlier
detection and reduced mortality from that complica-
tion.169 Data from a number of statewide newborn
screening programs confirm that mortality from SCD
during the first 3 to 4 years of life, historically as high as
20%, is virtually eliminated by universal screening and
appropriate follow-up and treatment.173

Screening
Most newborn screening programs use isoelectric focus-
ing to separate hemoglobins eluted from dried blood
spots. A few programs use high-performance liquid
chromatography (HPLC) or cellulose acetate electro-
phoresis as the initial screening method. Most programs
retest screening specimens with abnormal results using a
second complimentary electrophoretic technique, HPLC,
immunologic tests, or DNA-based assays. The sensitivity
and specificity of isoelectric focusing and HPLC are ex-
cellent,167 but results and interpretation can be con-
founded by extreme preterm birth or previous blood
transfusion.163,174

Hemoglobins identified by these screening methods
are reported in order of quantity. Because more fetal
hemoglobin (HbF) than normal adult hemoglobin (HbA)
is present at birth, most normal infants show FA results.
Infants with SCD also show a predominance of F at birth;
FS, FSC, or FSA are the most common results in children
with SCD.

Follow-up and Diagnostic Testing
Infants with screening results indicative of possible SCD
(FS, FSC, FSA) should have confirmatory testing of a
second blood sample accomplished before 2 months of
age. Confirmatory testing is performed by isoelectric fo-
cusing, HPLC, hemoglobin electrophoresis (cellulose ac-
etate and citrate agar), and/or DNA-based methods.164

Most infants with screening results that show HbFS have
sickle cell anemia, but other possibilities include sickle
�0-thalassemia, sickle ��-thalassemia, and hereditary
persistence of fetal hemoglobin, a benign condition. For
this reason, testing of parents or DNA analysis may help
clarify the diagnosis in selected cases. For infants with
probable sickle cell disease, the selection of diagnostic
tests and the interpretation of results ideally should be
supervised by an expert in the diagnosis of hemoglobin
disorders in childhood.

Family testing to identify carriers, for the purpose of
defining an infant’s diagnosis and/or providing genetic
education and counseling, requires a complete blood cell
count and hemoglobin separation by electrophoresis,
isoelectric focusing, and/or HPLC.164,168 Individuals with
hemoglobin variants such as S, C, and E are identified
readily. Most individuals with heterozygous �-thalasse-
mia show a decreased mean corpuscular volume (MCV)
and increased levels of hemoglobin A2 and/or hemoglo-
bin F. Thus, accurate quantitation of hemoglobin F and
hemoglobin A2 is needed if the MCV is decreased or
borderline decreased. Solubility testing is inadequate
and should never be used for carrier testing, in part
because it will not identify individuals with the hemo-
globin C trait and �-thalassemia.

Brief Overview of Disease Management
SCD is a complex disorder with multisystem manifesta-
tions that require specialized comprehensive care to
achieve an optimal outcome.168 Family and patient edu-
cation about the genetics, clinical manifestations, and
treatment of SCD and its complications are important,
particularly because prompt recognition of potentially
life-threatening complications reduces morbidity and
mortality. Important health maintenance issues include
prophylactic medications, particularly prophylactic pen-
icillin (should be started no later than 2 months of age),
and timely immunizations, especially with the pneumo-
coccal conjugate and polysaccharide vaccines. Periodic
comprehensive medical evaluations facilitate documen-
tation of important baseline physical findings and labo-
ratory values, detection of signs of chronic organ dam-
age, and development of individualized patient care
plans. Timely and appropriate treatment of acute illness
is critical, because life-threatening complications can de-
velop rapidly. Some patients, including those who have
suffered a stroke or who are identified as being at high
risk of stroke by transcranial Doppler ultrasonography
screening, receive chronic blood transfusions to prevent
stroke and other complications. Selected patients with
frequent or severe disease manifestations may benefit
from hydroxyurea therapy and/or may be considered for
stem cell transplantation, particularly if there is an HLA-
matched sibling donor. Guidelines for the management
of SCD were published recently.168,175
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Current Controversies
Because SCD is more prevalent in some racial and ethnic
groups than others, some programs initially imple-
mented selected or targeted screening rather than testing
all newborn infants. However, experience with targeted
screening showed a rate of missed cases as high as 30%,
in part because of difficulties identifying infants’ race or
ethnicity. In addition, targeted compared with universal
screening incurs additional costs and exposes screening
programs, nurseries, and physicians to increased litiga-
tion risk for the preventable morbidity and mortality
that results from delayed diagnosis. For these and other
reasons, universal screening is strongly recommended
and has been implemented in all 50 states, the District of
Columbia, and the US Virgin Islands.
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TYROSINEMIA
There are 2 clinically recognized types of tyrosinemia.
Type I (hepatorenal) tyrosinemia (OMIM database No.
276700)176 is characterized by liver toxicity from in-
creased concentrations of tyrosine and other metabolites
with hepatocellular damage. Acutely, this produces
jaundice and increased transaminase concentrations.
Chronically, there is a high risk of hepatic cancer. Other
features include the renal Fanconi syndrome and pe-
ripheral neuropathy.177 Type I tyrosinemia is caused by
deficiency of the enzyme fumarylacetoacetate hydrolase
(FAH). Type II (oculocutaneous tyrosinemia, also
known as Richner-Hanhart syndrome; OMIM database
No. 276600) exhibits corneal lesions and hyperkeratosis
of the palms and soles. It is caused by deficiency of the
enzyme tyrosine aminotransferase (TAT). A third entity,
neonatal tyrosinemia, should be mentioned. It is more
common in preterm infants and, in fact, is the most
common cause of abnormal initial newborn screening
results for tyrosinemia and PKU.178 All show increased
concentrations of serum tyrosine that can be detected on
newborn screening.

Incidence
Type I tyrosinemia has an incidence of 1 in 12 000 to 1
in 100 000 in those of northern European descent. The
incidence of type II and neonatal tyrosinemia has not
been established.

Clinical Manifestations

Type I
Type I tyrosinemia in the acute form is characterized by
failure to thrive, vomiting, diarrhea, a cabbage-like odor,
hepatomegaly, fever, jaundice, edema, melena, and pro-
gressive liver disease. If untreated, death from liver fail-
ure may occur in the first year of life. The chronic form
is similar but with milder features characterized by hy-
pophosphatemic rickets. Other features have included
hypertrophic obstructive cardiomyopathy, abdominal
crises, polyneuropathy, hypertension, and hepatoma (a
late complication in one third of patients). Death occurs
during the first decade of life. There are increased con-
centrations of tyrosine in blood and urine. Urinary tests
for succinylacetone and tissue analysis (liver or fibro-
blasts) for FAH activity establish the diagnosis.

Type II
Type II tyrosinemia is a distinctive oculocutaneous syn-
drome. Eye findings may be limited to lacrimation, pho-
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tophobia, and redness. Signs may include mild corneal
herpetiform erosions, dendritic ulcers, and, rarely, cor-
neal and conjunctival plaques. Neovascularization may
be prominent. Long-term effects include corneal scar-
ring, nystagmus, and glaucoma. The skin lesions usually
begin with or after the eye lesions. Skin findings may
begin as painful, nonpruritic blisters or erosions that
crust and become hyperkeratotic. They are usually lim-
ited to the palms and soles, especially the tips of the
digits, and to the thenar and hypothenar eminences.
They may be linear or subungual. A skin biopsy is not
diagnostic and may show nonspecific hyperkeratosis,
acanthosis, and parakeratosis. Skin lesions may be diffi-
cult to distinguish from any of the more common forms
of keratosis. Mental retardation is an inconstant feature;
mild-to-moderate retardation, self-mutilating behavior,
disturbances of fine motor coordination, and language
deficits have been reported. Tyrosinemia is the diagnos-
tic feature of this disorder. Tyrosine is the only amino
acid that is found in increased concentrations in the
urine in this disorder.

Neonatal
Clinical findings in neonatal tyrosinemia are nonspecific.
Infants with persistent neonatal tyrosinemia may be
somewhat lethargic and have difficulty swallowing, im-
paired motor activity, prolonged jaundice, and increased
levels of galactose, phenylalanine, histidine, and choles-
terol. Mild acidosis may be present in approximately half
of the infants. Mild retardation and decreased psycho-
linguistic abilities have been noted in some studies.179

Pathophysiology

Type I
This disorder, although not a primary disorder of ty-
rosine metabolism, is accompanied by increased concen-
trations of tyrosine and its metabolites, which inhibit
many transport functions and enzymatic activities. It has
been proposed that the degree of residual FAH activity
determines whether the disease will be acute or chronic
in the affected patient.

Type II
This disorder is associated with a deficiency of hepatic
TAT, the rate-limiting enzyme of tyrosine catabolism.
Tyrosinemia, tyrosinuria, and increases in urinary phe-
nolic acids, N-acetyltyrosine, and tyramine persist for
life. The metabolism of other amino acids and renal and
hepatic function are otherwise normal.

Neonatal
It is generally assumed that this disorder is caused by a
relative deficiency of p-hydroxyphenylpyruvate oxidase
stressed by high-protein diets, with resulting high ty-

rosine and phenylalanine concentrations. Others have
suggested a mild decrease in TAT activity.

Inheritance
Type I and II tyrosinemias are autosomal recessive, with
a 25% risk of recurrence in siblings. The heterozygotes
for type I have approximately half-normal levels of FAH
activity in fibroblasts and lymphocytes. Prenatal diagno-
sis is complex, requiring at least 3 different procedures
using amniotic fluid and cultured amniocytes or chori-
onic villus cells. These procedures involve the direct
measurement of succinylacetone by combined gas chro-
matography and mass spectrometry in amniotic fluid,
FAH enzymatic activity, and the measurement of the
ability of succinylacetone to inhibit aminolevulinic de-
hydrase activity in cultured amniotic fluid or chorionic
villus cells.180

The carrier state for type II tyrosinemia has not been
detected biochemically, and prenatal diagnosis is not
currently available. The inheritance of neonatal ty-
rosinemia is unclear.

The chromosome map location for type I (FAH) is
15q23-25, the location for type II (TAT) is 16q22.1–22.3,
and the location for neonatal (p-hydroxyphenylpyru-
vate) oxidase is 12q24-qter. Type I tyrosinemia is most
prevalent in French Canadians, with an overall inci-
dence of as high as 1 in 700 in certain regions of Que-
bec.181 Type II tyrosinemia cases have been described in
several countries including the United States, Canada,
Japan, Europe, and the Middle East. Neonatal tyrosine-
mia is most prevalent in Canadian Inuits.

Rationale for and Benefits of Newborn Screening
Death from complicating liver failure occurs in untreated
patients with type I tyrosinemia during the first year of
life in the acute form and during the first decade of life
in the chronic form. Hepatocellular carcinoma may also
be a cause of death. The introduction of 2-(2-nitro-4-
trifluoromethylbenzyl)-1,3-cyclohexanedione (NTBC)
has changed the outcome of this disorder dramatically.182

More than 90% of patients respond clinically to treat-
ment with NTBC. The current indications for liver trans-
plantation in type I tyrosinemia are nonresponsiveness
to NTBC, risk of malignancy, and decreased quality of
life related to dietary restriction and frequency of blood
sampling. Successful liver transplantation can further
reduce the mortality rate in nonresponders to 5%.183

There is a strong decrease in the risk of early develop-
ment of hepatocellular carcinoma in patients with effec-
tive, early therapy.

Screening
The BIA can be used to screen for tyrosinemia using
dried blood spots. Abnormal concentrations of tyrosine
are reported as more than 6 mg/dL. Newer methods
include direct measurement of tyrosine by MS/MS. The
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test is performed in the neonatal period, but the optimal
time for study is unclear. Presumably, it is best if mea-
surements are obtained 48 to 72 hours after milk feed-
ing. The stability of tyrosine in specimens has not been
determined specifically but should be similar to that of
phenylalanine. The rate of false-negative results has not
been determined. Data from the 1999 National Newborn
Screening Report184 showed an initial positive screening
result in 136 of 407 118 newborn infants tested (1 in
3000), with 2 positive confirmed cases. Available data on
second screenings performed between 1 and 4 weeks of
age showed 2 positive results in 60 474 infants (1 in
30 000); no cases of tyrosinemia were confirmed among
this group.

Follow-up and Diagnostic Testing
An increased tyrosine concentration on newborn
screening requires confirmation and additional testing,
because it may be caused by other metabolic disorders
(eg, fructose and galactose enzyme deficiencies), giant
cell hepatitis, neonatal hemochromatosis, and neonatal
infections. The optimal approach is complex and re-
quires determination of the concentrations of tyrosine
and other amino acids and metabolites in the blood and
urine. Type I tyrosinemia involves increased concentra-
tions of urine succinylacetone and nonspecific amino-
aciduria and requires tissue analysis (fibroblasts, eryth-
rocytes, lymphocytes, or liver) for FAH activity. Type II
tyrosinemia involves increased tyrosine concentrations
only in blood and urine. Confirmation of neonatal ty-
rosinemia depends on the presence of increased concen-
trations of tyrosine and phenylalanine.

Brief Overview of Disease Management

Type 1
Treatment options for tyrosinemia include dietary ther-
apy, liver transplantation, and use of the pharmacologic
agent NTBC. Clinical signs and symptoms improve with
NBTC therapy and diet.182 Signs of improvement include
a decrease in concentrations of metabolites, correction of
the secondary abnormality in porphyrin synthesis, im-
proved liver and renotubular function, and regression of
hepatic abnormalities by computed tomography. Correc-
tion of porphyrin synthesis reduces the risk of porphyric
crises.

Type II
Therapy with a diet low in tyrosine and phenylalanine is
curative in type II tyrosinemia. Early diagnosis can help
avoid the risk of mental retardation in these patients.

Neonatal
Most cases of neonatal tyrosinemia, especially those seen
in small preterm infants, may be transient and controlled
by reducing the protein intake to 2 to 3 g/kg per day or

by breastfeeding. Some patients respond to ascorbic acid
supplementation.

Current Controversies
The incidence and pathogenetic mechanisms of specific
disorders associated with increased concentrations of ty-
rosine require clarification. The consequences of early
diagnosis and treatment for type I tyrosinemia (the most
formidable disorder in this group) should be beneficial.
NBTC therapy seems to be very effective. No marked
adverse effects have been noted. Follow-up for long-
term outcome is needed.

Special Issues/Concerns
Confirmation of the exact cause of increased concentra-
tions of tyrosine requires referral and evaluation by an
expert in the field. Outcome with treatment remains
variable.

REFERENCES
176. National Center for Biotechnology Information. OMIM: On-

line Mendelian Inheritance in Man [database]. Available at:
www.ncbi.nlm.nih.gov/entrez/query.fcgi?db�OMIM. Ac-
cessed March 1, 2006

177. Russo PA, Mitchell GA, Tanguay RM. Tyrosinemia: a review.
Pediatr Dev Pathol. 2001;4:212–221

178. Mitchell GA, Grompe M, Lambert M, Tanguay RM. Hyperty-
rosinemia. In: Scriver CR, Beaudet AL, Sly WS, Valle D, eds.
The Metabolic and Molecular Basis of Inherited Disease. 8th ed.
New York, NY: McGraw-Hill; 2001:1777–1806

179. Scriver CR, Perry T, Lasley L, Clow CL, Coulter D, Laberge C.
Neonatal tyrosinemia (NT) in the Eskimo: result of a protein
polymorphism [abstract 237]? Pediatr Res. 1977;11:411

180. Kvittingen EA, Steinmann B, Gitzelmann R, et al. Prenatal
diagnosis of hereditary tyrosinemia by determination of fu-
marylacetoacetase in cultured amniotic fluid cells. Pediatr Res.
1985;19:334–337

181. Bergeron P, Laberge C, Grenier A. Hereditary tyrosinemia in
the province of Quebec: prevalence at birth and geographic
distribution. Clin Genet. 1974;5:157–162

182. Holme E, Lindstedt S. Tyrosinaemia type I and NTBC (2-(2-
nitro-4-trifluoromethylbenzoyl)-1,3-cyclohexanedione).
J Inherit Metab Dis. 1998;21:507–517

183. Tuchman M, Frees DK, Sharp HL, Ramnaraine ML, Ascher N,
Bloomer JR. Contribution of extrahepatic tissues to biochem-
ical abnormalities in hereditary tyrosinemia type 1: study of
three patients after liver transplantation. J Pediatr. 1987;110:
399–403

184. National Newborn Screening and Genetics Resource Center.
National Newborn Screening Report: 1999. Austin, TX: National
Newborn Screening and Genetics Resource Center; 2002

COMMITTEE ON GENETICS, 2005–2006

G. Bradley Schaefer, MD, Chairperson
Marilyn J. Bull, MD
Gregory M. Enns, MD
Jeffrey R. Gruen, MD
Joseph H. Hersh, MD
Nancy J. Mendelsohn, MD
Howard M. Saal, MD

e962 AMERICAN ACADEMY OF PEDIATRICS



LIAISONS

James D. Goldberg, MD
American College of Obstetricians and Gynecologists

James W. Hanson, MD
American College of Medical Genetics
National Institute of Child Health and Human
Development

Michele A. Lloyd-Puryear, MD, PhD
Health Resources and Services Administration

Sonja A. Rasmussen, MD, MS
Centers for Disease Control and Prevention

STAFF

Paul Spire

NEWBORN SCREENING FACT SHEETS AD HOCWRITING SUBCOMMITTEE

Celia I. Kaye, MD, PhD, Chairperson
Past Member, AAP Committee on Genetics

Frank Accurso, MD
Past Member, AAP Section on Pulmonology

Stephen La Franchi, MD
AAP Section on Endocrinology

Peter A. Lane, MD
AAP Section on Hematology/Oncology

Hope Northrup, MD
AAP Section on Genetics and Birth Defects

Sonya Pang, MD
Past Member, AAP Section on Endocrinology

G. Bradley Schaefer, MD
AAP Committee on Genetics

Michele A. Lloyd-Puryear, MD, PhD
Health Resources and Services Administration

CONTRIBUTOR

Michael Watson, MD
American College of Medical Genetics

PEDIATRICS Volume 118, Number 3, September 2006 e963



POLICY STATEMENT

Nondiscrimination in Pediatric
Health Care
Committee on Pediatric Workforce

ABSTRACT
This policy statement is a revision of a 2001 statement and articulates the positions
of the American Academy of Pediatrics on nondiscrimination in pediatric health
care. It addresses both pediatricians who provide health care and the infants,
children, adolescents, and young adults whom they serve.

THE MISSION OF the American Academy of Pediatrics (AAP) is “to attain optimal
physical, mental, and social health and well-being for all infants, children,

adolescents and young adults.”1 In support of this mission, therefore, the AAP is
opposed to discrimination in the care of any patient on the basis of race, ethnicity,
ancestry, national origin, religion, gender, marital status, sexual orientation, gen-
der identity or expression, age, veteran status, immigration status, or disability of
the patient or patient’s parent(s) or guardian(s). In addition, the AAP supports the
right of pediatricians, pediatric medical subspecialists, pediatric surgical specialists,
and other specialist physicians who care for pediatric patients in both educational
and practice settings to participate in the delivery of health care without discrim-
ination on the basis of race, ethnicity, ancestry, national origin, religion, gender,
marital status, sexual orientation, gender identity or expression, age, veteran
status, immigration status, or disability. Physicians with disabilities who maintain
the ability to perform the essential functions of their jobs with or without “rea-
sonable accommodation,” as defined by the Americans With Disabilities Act
(ADA),2 should not be hindered from participating in such activities.

Regardless of the size of the practice, all pediatricians, whether employers or
employees, are encouraged to have nondiscrimination policies and to review all
their personnel policies and procedures to monitor how they are implemented to
ensure that they do not have an adverse effect on any individual or group.3 If one
wishes to air a grievance concerning discrimination on the basis of any of the
above-listed factors, they must be able to do so in an environment that is free of
prejudice and discrimination so that the matter may be addressed and resolved
expediently.

The AAP recognizes the value of diversity among patients and pediatricians and
the importance of proactively establishing and adhering to nondiscrimination
policies for both pediatricians (as employers and employees) and the patients in
their care. The AAP recommends that both public and private insurers provide
nondiscriminatory and continuous coverage of pediatric services. Finally, the AAP
encourages its members to support these nondiscrimination principles consistently
in their interactions with colleagues, patients, and the patient’s parent(s) or
guardian(s).

www.pediatrics.org/cgi/doi/10.1542/
peds.2007-2334

doi:10.1542/peds.2007-2334
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Noninherited Risk Factors and Congenital
Cardiovascular Defects: Current Knowledge
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Cardiovascular Disease in the Young
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AbstractðPrevention of congenital cardiovascular defects has been hampered by a lack of information about modifiable
risk factors for abnormalities in cardiac development. Over the past decade, there have been major breakthroughs in the
understanding of inherited causes of congenital heart disease, including the identification of specific genetic
abnormalities for some types of malformations. Although relatively less information has been available on noninherited
modifiable factors that may have an adverse effect on the fetal heart, there is a growing body of epidemiological
literature on this topic. This statement summarizes the currently available literature on potential fetal exposures that
might alter risk for cardiovascular defects. Information is summarized for periconceptional multivitamin or folic acid
intake, which may reduce the risk of cardiac disease in the fetus, and for additional types of potential exposures that may
increase the risk, including maternal illnesses, maternal therapeutic and nontherapeutic drug exposures, environmental
exposures, and paternal exposures. Information is highlighted regarding definitive risk factors such as maternal rubella;
phenylketonuria; pregestational diabetes; exposure to thalidomide, vitamin A cogeners, or retinoids; and indomethacin
tocolysis. Caveats regarding interpretation of possible exposure-outcome relationships from case-control studies are
given because this type of study has provided most of the available information. Guidelines for prospective parents that
could reduce the likelihood that their child will have a major cardiac malformation are given. Issues related to pregnancy
monitoring are discussed. Knowledge gaps and future sources of new information on risk factors are described.
(Circulation. 2007;115:2995-3014.)

Key Words: AHA Scientific Statements � heart defects, congenital � heart disease � risk factors

Congenital cardiovascular defects (CCVDs) represent
some of the more prevalent malformations among live

births1 and remain the leading cause of death from congenital
malformations.2 Disease prevention has been hampered by a
lack of information about modifiable risk factors for abnor-
malities in cardiac development. Over the past decade, there
have been major breakthroughs in the understanding of
inherited causes of CCVDs, including the identification of
specific genetic abnormalities for some types of malforma-
tions.3 Although relatively less information has been avail-

able on noninherited modifiable factors that may have an
adverse effect on the fetal heart, there is a growing body of
epidemiological literature on this topic. The proportion of
cases of CCVDs that are potentially preventable through
changes in the fetal environment is currently unknown. One
study suggests that the fraction of cases attributable to
identifiable and potentially modifiable factors may be as high
as 30% for some types of defects.4 The lack of reliable
information on modifiable risk factors has made it difficult to
create population-based strategies to reduce the burden of
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illness from CCVDs and for couples to make lifestyle choices
to reduce the likelihood of having a child with a major cardiac
malformation.
The purpose of this article is to review the current state of

knowledge regarding noninherited risk factors for structural
cardiac anomalies, to provide guidance to potential parents
that could reduce the likelihood that their child will have a
major cardiovascular malformation, and to provide guidance
for pregnancy monitoring after known exposures. The current
state of knowledge of inheritable causes of CCVDs is
reviewed separately and is not included.3 Similarly, because
this statement focuses on factors that influence cardiac
development during weeks 2 to 7 of gestation,5 this review is
limited to parental exposures during the first trimester of
pregnancy and the 3 months before pregnancy (ie, pericon-
ceptional period) that could result in structural abnormalities;
exposures that may cause other types of cardiac injury (eg,
congenital heart block, myocardial damage) are not
considered.

Methods
This statement summarizes the currently available literature,
as of May 2006, on prenatal parental conditions and expo-
sures and risk for CCVDs in offspring. English-language
publications in scientific journals reporting data on risks of
CCVDs in offspring after maternal or paternal diseases,
conditions, or exposures were identified through Medline
searches, bibliographies of individual articles, and reviews of
scientific journals. The information about maternal drug
exposure also includes information from the Teratogen Infor-
mation System (http://depts.washington.edu/terisweb/teris/)
and the online version of Shepardôs Catalog of Teratogenic
Agents. Publications were assessed to determine the quality of
information available (eg, consistency of findings and study
design, including the ability to estimate magnitude of risk and
exclude chance and bias as possible explanations) regarding a
specific type of parental condition or exposure during preg-
nancy and the risk of having an infant with a major CCVD.
Conditions or exposures for which only limited information
was available such as a single published epidemiological
study were included but generally considered insufficient for
discussion. Exceptions were maternal conditions about which
there has been some concern (ie, systemic lupus erythemato-
sus and HIV-1 infection). Case reports and case series were
not considered to be sufficiently reliable for discussion,
unless confirmed by epidemiological studies. From the re-
view of published epidemiological studies, parental condi-
tions and exposures were classified into one of the following
categories: factors possibly associated with a decreased risk
of CCVDs, factors associated with an increased risk of
CCVDs, factors not associated with risk of CCVDs, and
factors that have been studied but for which the information
about risk of CCVDs is inconclusive. Although some expo-
sures may be risk factors for specific types of CCVDs and not
others, quantified measures of overall relative risk such as
relative risk (RR) or odds ratios (ORs) are given, if known, to
attempt to quantify the increased risk of having a child with
any CCVDs, as well as with a specific CCVD, after a specific
exposure. Presentation of results for specific types of malfor-

mations is, of course, often limited by the different methods
used to identify and group malformations in different reports.
Confidence limits for the RR or ORs are given if available;
confidence limits that contain the value 1.0 indicate that the
RR or OR estimate does not differ statistically from the null
value (ie, 1.0).
To date, there are no published reports of large prospective

cohort studies examining environmental or other exposures
associated with CCVDs. The best available information
comes from large population-based case-control studies spe-
cifically designed to investigate possible risk factors for
CCVDs. Two such studies deserve specific mention. The
Baltimore-Washington Infant Study (BWIS) was prospec-
tively conducted in the Baltimore, Washington, and northern
Virginia area between 1981 and 1989 with a random sample
of infants without CCVDs ascertained from the same birth
cohort.6 The National Public Health Institute in Helsinki
retrospectively conducted a study in Finland of cases and
controls born during 1982 to 1984.7 In both of these case-
control studies, information on potential exposures early in
pregnancy was obtained by interview of the parents after the
child was born. There were no available reliability or valida-
tion studies of the parental reports.

Results
The findings from this review are summarized in the tables.
Table 1 summarizes the literature regarding 1 factor that may
be associated with a decreased risk of CCVDs, specifically
supplementation with a multivitamin containing folic acid.
Table 2 summarizes the literature on factors that may increase
the risk of a pregnancy resulting in an infant with any CCVDs
and with a specific CCVD. Table 3 shows the same informa-
tion, organized by CCVD phenotype rather than type of
exposure. Table 4 shows factors that have been studied but
for which no associations have been found thus far. Table 5
shows factors that have been studied but for which too little
information is available to make a determination about risk.

Multivitamins and Folic Acid
One of the most important recent discoveries is the possibility
that periconceptional intake of multivitamin supplements
containing folic acid may reduce the risk of CCVDs in
offspring, similar to the known risk reduction for neural tube
defects seen with folic acid. This finding was first identified

TABLE 1. Maternal Multivitamin/Folic Acid Supplements and
Decreased Risk of Offspring With Congenital Cardiovascular Defects

Vitamin/Supplement Defect OR Reference(s)

Multivitamin supplements
(including folic acid)

Any 0.5–0.8 8–10

VSD 0.2–1.2 9, 10, 12

Conotruncal
defects

0.5–1.0 10–12

Multivitamin supplements
(including folic acid)
in women with febrile illness

Any * 15

Folate antagonist only Any 2.1 13, 14

*OR not applicable.
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after analysis of data from a Hungarian randomized trial on
birth defects8,9 (Table 1). Findings from subsequent case-
control studies have been generally supportive but not
conclusive.8,10ï12
Two of the studies examined a broad range of heart defects

rather than any specific type.9,10 Use of multivitamins con-
taining folic acid was associated with an �60% overall
reduction in risk for congenital heart defects in the Hungarian
randomized trial (RR, 0.42; 95% confidence interval [CI],
0.19 to 0.98)8,9 and an �25% reduction in risk in a
population-based case-control study done in Atlanta (OR,
0.76; 95% CI, 0.60 to 0.97).10 These and other studies also
examined specific types of CCVDs. Multivitamin use was
associated with a reduced risk for conotruncal defects in 2
population-based case-control studies (54% and 30%, respec-
tively).10,11 The Hungarian trial also provides suggestive data
(no case of conotruncal defects in the supplemented group, 2
cases in the nonsupplemented), but the trial was too small to
provide definitive results. A third study showed possible risk
reduction for 1 but not all types of conotruncal heart defects.6
A fourth, a hospital-based case-control study,12 showed no
evidence of reduction.
For ventricular septal defects (VSDs), 2 studies, a

population-based case-control study and the Hungarian ran-
domized trial, were consistent with a reduction in risk (40%
and 85% reduction, respectively).9,10 The hospital-based case-
control study again found no risk reduction.12
In addition to these studies directly testing the association

between multivitamin use and risk for heart defects, other
studies among high-risk groups present ancillary evidence
supporting a protective effect of folic acidïcontaining mul-
tivitamin supplements. For example, 2 studies have shown
that women who used medications that are folic acid antag-
onists had an increased risk of having babies with heart
defects but that this risk was reduced for women who also
took multivitamin supplements containing folic acid.13,14
In a third study,15 an increased risk for heart defects

associated with maternal febrile illness (see below) appeared
to be reduced among women using multivitamin supplements
around the time of conception and during early pregnancy.
Similar findings have been reported for other birth defects.16
The findings of a possible protective effect for CCVDs

from folic acidïcontaining multivitamin supplements are
encouraging but inconclusive given the limited number of
studies and mixed results. Additional studies are warranted to
determine whether the association of specific phenotypes
with multivitamins can be corroborated in large population-
based studies in which multivitamin intake can be validated,
potential confounders such as maternal age and diabetes can
be taken into account, and the components of the multivita-
min supplements responsible for the association can be
identified.

Maternal Illnesses and Conditions
Phenylketonuria
Untreated maternal phenylketonuria is associated with a
�6-fold-increased risk of heart defects.17ï20 The most fre-
quent defects are tetralogy of Fallot, VSDs, patent ductus
arteriosus (PDA), and single ventricle. Fortunately, with strict

diet control before conception and during pregnancy, this
excess risk can be reduced.18ï22

Maternal Diabetes
CCVDs have been associated with maternal pregestational
and, less consistently, with gestational diabetes.6,23ï34 The
associations with gestational diabetes are hypothesized to be
due to inclusion of a group of women with previously
undetected type 2 diabetes among women classified as having
gestational diabetes.27ï29 Specific types of cardiovascular
malformations associated with maternal pregestational diabe-
tes include laterality and looping defects,6 transposition of the
great vessels,6,33 nonchromosomal atrioventricular septal de-
fects,6 VSDs,6,33,35 hypoplastic left heart syndrome,6
conotruncal defects,36 outflow tract defects,33,35 cardiomyop-
athy,6 and PDA.33 Diabetes appears to induce malformation
before the seventh week of gestation.37
Studies have shown a clear link between glycemic control

during organogenesis and fetal malformations.38,39 Although
strict glycemic control before conception and during preg-
nancy has been shown to reduce risk levels comparable to
those of the general population,40 achieving and maintaining
euglycemia early in pregnancy remains a challenge because
many women with diabetes neither plan their pregnancies nor
achieve adequate glycemic control before conception.39,41
Given the increasing prevalence of risk factors for diabe-
tes,42ï44 it is important to gain a better understanding of the
current impact of both preexisting and gestational diabetes on
CCVDs.
Although congenital anomalies associated with maternal

diabetes are presumed to be related to abnormalities in
maternal metabolic fuels essential for embryogenesis,45 pre-
cise pathogenic mechanisms remain unclear. One hypothesis
is that abnormal glucose levels characteristic of diabetes
mellitus disrupt expression of a regulatory gene in the
embryo, leading to embryotoxic apoptotic cellular changes.46
The prevention of diabetic embryopathy by antioxidants in
animal studies suggests that oxidative stress resulting from
metabolic abnormalities and generation of free radicals is
another possible mechanism.47ï52 The increasing prevalence
of type 2 diabetes among women of childbearing age in
recent decades42ï44,53,54 makes identifying and implementing
effective prevention strategies a high priority.

Rubella, Febrile Illnesses, and Influenza
The potential association between maternal infections and
birth defects was first suggested by the observation of the
relation between maternal rubella infection early in gestation
and the congenital rubella syndrome in offspring.55ï57 It is
now well known that maternal rubella infection during
pregnancy can result in offspring with PDA, pulmonary valve
abnormalities, peripheral pulmonary stenosis, and VSDs58ï60
and that the risk of rubella embryopathy can be virtually
eliminated by ensuring that women of childbearing age are
immunized against rubella.61 More recent studies suggest that
other maternal febrile illnesses during the first trimester of
pregnancy also may be associated with an increased risk for
certain heart defects.6,15,62,63 Mothers reporting any febrile
illnesses during the first trimester of pregnancy have a
2-fold-higher risk of offspring with any heart defect in these
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TABLE 2. Exposures Associated With Definite or Possible Risk of Offspring With CCVD*

Defect RR Reference(s)

Maternal illness

PKU Any defects �6 17–20

Pregestational diabetes Any defects 3.1–18 6, 23, 33, 34

Conotruncal defects 5.55 36

Laterality and looping 8.3 6

d-TGA 3.8–27.2 6, 33

AVSD 10.6 6

Septal defects 2.9–20.2 6, 33, 35

HLHS 3.9 6

Outflow tract defects 3.7–17.9 33, 35

PDA (BTW �2500 g only) 56.9 33

Febrile illness Any defects 1.8–2.9 6, 16, 62, 63

Conotruncal defects 1.55 36

Any right-sided obstructive defects 2.2–2.9 6, 15

Tricuspid atresia 5.1–5.2 6, 15

All left-sided obstructive defects 2.7 15

Aortic coarctation 2.7 15

VSD 1.8 15

Influenza Any defects 2.1 10, 63

Conotruncal defects 1.74 36

d-TGA 2.1 10

All right-sided obstructive defects 2.5 10

All left-sided obstructive defects 2.9 10

Aortic coarctation 3.8 10

VSD 2.0 10

d-TGA with intact ventricular septum 2.2 6

Tricuspid atresia 4.3 6

Maternal rubella Any defects † 55–57

VSD † 58, 59, 196

PDA † 58, 59, 196

Pulmonary valve abnormalities † 58, 59, 196

Peripheral pulmonic stenosis † 58, 59, 196

Epilepsy Any defects † 82

Maternal nontherapeutic drug exposure

Maternal vitamin A Outflow tract defects 0.0–9.2 169, 170

Cranial neural crest defects (cardiac and noncardiac) 0.7–4.8 168, 171, 172

Pulmonic stenosis and other noncardiac defects 0.5 173

Maternal therapeutic drug exposure

Anticonvulsants Any defects 4.2 105–107

Indomethacin tocolysis PDA † 123, 124

NSAIDs

Ibuprofen Any defects 1.86 122

d-TGA 2.5 4

AVSD (Down syndrome) 2.4 4

VSD 1.9 4

Bicuspid aortic valve 4.1 4

Sulfasalazine‡ Any defects 3.4 13

Thalidomide Any defects † 84

Trimethoprim-sulfonamide‡ Any defects 2.1–4.8 13, 14

2998 Circulation June 12, 2007

 by on November 7, 2007 circ.ahajournals.orgDownloaded from 

http://circ.ahajournals.org


studies.6,15 Specific groups of defects that have been shown to
be associated with maternal febrile illness include pulmonic
stenosis,6 all right-sided obstructive defects,15 tricuspid atre-
sia,6,15 coarctation of the aorta,15 all left-sided obstructive
defects,15 conotruncal defects, and VSDs.15 A case-control
study in California found an association of maternal fever
with conotruncal defects among offspring born to mothers
who did not use multivitamins.64 In some of these studies, the
febrile illness often was characterized as flu-associated fever
or influenza; thus flu-associated fever also was a risk factor
for any cardiac defect and for some specific malforma-
tions.10,63 The mechanism by which maternal febrile illnesses
may result in malformations is unclear. One possibility is
altered apoptosis. Apoptosis is known to be involved in
cardiac morphogenesis, for example, in the development of
the cardiac outflow tract,65 and can be altered by both fever
and infection.66ï69 Another possibility is a direct effect of the
underlying infection, as with maternal rubella infection. Most
studies to date have been unable to distinguish between
independent and joint effects associated with maternal fever,
maternal infection, and use of certain medications to control
the fever or infection.

Obesity
A number of studies have examined the association between
maternal prepregnancy obesity and CCVDs, although find-
ings have been inconsistent. A study by Waller et al70
reported an association between maternal obesity, defined as
a body mass index of �26 kg/m2, and a grouped category of
defects of the great vessels. Two additional studies found no
statistically significant increased risks for any heart defect6,71

or conotruncal heart defects in relation to maternal obesity.72
A recent study reported a 6.5-fold risk elevation for aggregate
cardiac defects among obese black women,73 and Watkins et
al71 reported a 2-fold increase in risk of aggregate cardiac
defects in relation to maternal obesity. Obesity is a complex
condition that has to be studied carefully to minimize under-
reporting of body weight, especially in case-control studies,
and the possibility of confounding by other factors associated
with nutrition, such as the intake of micronutrients or use of
multivitamin supplements, or with obesity, such as type 2
diabetes.

HIV Infection
Maternal infection with HIV can transmit the infection
vertically to offspring. Children infected with HIV-1 in utero
have an increased risk of dilated cardiomyopathy and inap-
propriate left ventricular hypertrophy.74ï76 Such children also
are more likely to have low left ventricular fractional short-
ening.76 Maternal HIV has not been associated with an
increased risk of structural congenital cardiovascular malfor-
mations thus far.

Systemic Lupus Erythematosus
Although a high proportion of infants with congenital com-
plete heart block are born to women with systemic lupus
erythematosus,77ï79 no published reports show an association
between maternal connective tissue disease and an increased
risk of structural congenital cardiovascular malformations.

Epilepsy
Offspring of women with epilepsy are at an increased risk for
congenital malformations,80,81 including congenital heart de-

TABLE 2. Continued

Defect RR Reference(s)

Vitamin A congeners/retinoids Any defects † 85, 86

Maternal nontherapeutic drug exposure

Marijuana VSD 1.9 160

Ebstein’s 2.4 6

Environmental (maternal)

Organic solvents Conotruncal defects 2.3–3.9 150, 175

HLHS 3.4 6

Aortic coarctation 3.2 6, 176

Pulmonic stenosis 5.0 6

d-TGA with intact ventricular septum 3.4 6

Tetralogy of Fallot 2.7 6

TAPVR 2.0 6, 214

AVSD, nonchromosomal 5.6 6

Ebstein’s anomaly 3.6 6, 215

VSD 119

PKU indicates phenylketonuria; d-TGA, dextro-looped transposition of the great arteries; AVSD, atrioventricular septal defect; HLHS,
hypoplastic left heart syndrome; PDA, patent ductus arteriosus; BTW, birth weight; NSAIDs, nonsteroidal antiinflammatory drugs; and
TAPVR, total anomalous pulmonary venous return.

*Consider fetal echocardiogram or neonatal echocardiogram if any of these exposures are present based on the level and type of
exposure and the timing of the exposure in gestation.

†OR not available.
‡Risk reduced if mother took folic acid simultaneously.
§If both parents smoked.
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fects.82 Because several therapy-related factors could account
for this increased risk, including direct teratogenic effects of
anticonvulsant drug therapy and an indirect effect of the
drugs by interfering with folate metabolism, it has been
difficult to determine whether maternal seizures are indepen-
dently associated with an increased risk of heart defects.

Maternal Therapeutic Drug Exposure
The US Food and Drug Administration (FDA) has classified
a number of medications according to risk for birth defects if
ingested during pregnancy. Although this classification re-
lates to birth defects in general and not specifically to
congenital cardiac defects, when available, the FDA descrip-
tion of risk as defined in Table 6 is included in each of the
therapeutic drug discussions that follow.83

Thalidomide
Thalidomide is known to be a cardiac teratogen and therefore
contraindicated during pregnancy and among women planning a
pregnancy. Thalidomide embryopathy includes cardiovascular
malformations ranging from ventricular and atrial septal defects
(ASDs) to complex conotruncal defects.84 No safe dose of
thalidomide treatment during the critical period of gestation has
been established, and cases of thalidomide embryopathy have
been described after maternal ingestion of as little as one 50-mg
capsule during this time (FDA category X).

Vitamin A Cogeners/Retinoids
Maternal intake of isotretinoin has been shown to cause
congenital cardiac defects in addition to other malformations.
Characteristic features of isotretinoin embryopathy include
central nervous system malformations, micrognathia, cleft
palate, thymic and eye anomalies, and cardiac and great
vessel defects. The frequency of congenital anomalies does
not appear to be increased among children of women who
discontinue therapy before conception.85 These medications
are contraindicated during pregnancy and among women
planning a pregnancy (FDA category X).
Etretinate persists in the body for an extremely long time

after administration, and the length of time that teratogenic
effects may occur is currently not known. In case reports,
congenital abnormalities possibly related to prior etretinate
therapy have been seen as long as 45 months after therapy
was stopped.86 No large studies examining the association of
acitretin have been performed. Because acitretin can be

TABLE 3. Exposures With Reported Risk for Specific CCVDs

Lesion
Exposures That May

Increase Risk

All left-sided obstructive defects Febrile illness

Influenza

All right-sided obstructive defects Febrile illness

Influenza

Organic solvents

Aortic coarctation Febrile illness

Influenza

Organic solvents

Pregestational diabetes

AVSD Pregestational diabetes

AVSD (Down syndrome) Ibuprofen

AVSD (nonchromosomal) Organic solvents

Bicuspid aortic valve Ibuprofen

Vitamin A cogeners/retinoids

Conotruncal defects Organic solvents

Cranial neural crest defects
(cardiac and noncardiac)

Maternal vitamin A

d-TGA Pregestational diabetes

Influenza

Ibuprofen

d-TGA with intact ventricular septum Influenza

Organic solvents

Ebstein’s anomaly Organic solvents

Marijuana

HLHS Organic solvents

Pregestational diabetes

Laterality and looping Pregestational diabetes

Membranous VSD Vitamin A cogeners/retinoids

Outflow tract defects Pregestational diabetes

Maternal vitamin A

PDA (BTW �2500 g only) Pregestational diabetes

Maternal rubella

Indomethacin tocolysis

Peripheral pulmonic stenosis Maternal rubella

Pulmonic stenosis Organic solvents

Maternal vitamin A

Pulmonary valve abnormalities Maternal rubella

Septal defects Pregestational diabetes

Febrile illness

Influenza

Marijuana

Organic solvents

Ibuprofen

Rubella

TAPVR Organic solvents

Tetralogy of Fallot Organic solvents

Transposition of the great arteries Pregestational diabetes

Influenza

Organic solvents

TABLE 3. Continued

Lesion
Exposures That May

Increase Risk

Tricuspid atresia Febrile illness

Influenza

VSD Febrile illness

Influenza

Maternal rubella

Marijuana

Ibuprofen

Organic solvents

Abbreviations and references as in Table 2.
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converted to etretinate in the body, the length of time that
acitretin may cause teratogenic effects may be longer than its
half-life (50 to 60 hours).
Topical therapy with tretinoin in usual doses during preg-

nancy is unlikely to pose a substantial teratogenic risk, but
data are insufficient to state that there is no risk.

Antibiotics
Rothman et al87 observed an association with maternal
ampicillin (FDA category B) treatment ñabout the time
pregnancy beganò in a case-control study of 390 infants with
congenital heart disease, specifically transposition of the
great arteries. Their follow-up study of similar design did not
confirm these findings.88 Additionally, a separate case-
control study failed to show an association between ampicil-
lin use and congenital heart disease.89 Finally, in a large
population-based (Hungarian) case-control study of maternal
ampicillin use in the second or third month of pregnancy, no
association was found among 4468 cases with cardiovascular
malformations.90
Multiple large studies have shown no association between

the use of penicillin (FDA category B) and an increased risk
of congenital anomalies in general.91ï94 One Danish
population-based record linkage study that examined the
frequency of congenital heart defects in mothers given
penicillin during the first trimester showed it to be no higher
than expected.95
The epidemiological data regarding maternal vaginal met-

ronidazole (FDA category B) use early in pregnancy were
summarized in 2 meta-analyses.96,97 In both instances, the risk
of congenital anomalies in offspring was not increased. One
of the studies included in these analyses specifically exam-
ined a large group (984) of infants with cardiovascular
defects.98 In the BWIS, maternal use of metronidazole during
pregnancy was found to be associated with an increased risk
of outflow tract anomalies with normally related great arteries
(OR, 6.0; 95% CI, 1.8 to 20.7) and an increased risk of
membranous VSDs (OR, 12.2; 95% CI, 3.0 to 50.2).6
An association was found with maternal trimethoprim-

sulfonamide (FDA category C) treatment during the second
or third month of gestation in a case-control study among
3870 infants with cardiovascular defects (OR, 4.8; 95% CI,
1.5 to 16.1).13 Similar findings were reported from the

Hungarian case-control surveillance of congenital abnormal-
ities (OR, 2.1; 95% CI, 1.4 to 3.3).14 The risks were reduced
if the mother also took folic acid supplementation.

Antiviral/Antiretroviral Agents
An association was observed between major congenital
anomalies, including congenital cardiovascular malforma-
tions, and a maternal prescription for zidovudine (FDA
category C) during pregnancy in a Medicaid record linkage
study.99 When the exposures were broken down by trimester
of pregnancy, the significant association was seen among
women who received the prescription in the third trimester,
not in the first or second, a finding inconsistent with a
teratogenic mechanism. The Antiretroviral Pregnancy Regis-
try has been established and to date has not shown an increase
in congenital defects in women receiving therapy in the
second or third trimester.

Antifungal Therapies
In a UK cohort study and a Danish record linkage study, the
frequency of congenital anomalies was not increased in
infants of women who received prescriptions for a single oral
dose of fluconazole (FDA category C) in the first trimester of
pregnancy.100,101 Similarly, in a prospective study, the fre-
quency of congenital anomalies was not increased in women
receiving fluconazole with median doses of 200 mg. It should
be noted that 4 children have been described with a similar
and unusual pattern of congenital anomalies (including con-
genital heart disease) in offspring whose mothers were treated
during most or all of the first trimester with a high dose (400
to 800 mg/d) of fluconazole for coccidioidomycosis menin-
gitis.102ï104 These observations suggest the need for further
study of fluconazole treatment with consideration of possible
threshold effects.

Anticonvulsants
Although many large epidemiological studies of the offspring
of epileptic women have been published, currently available
data are incapable of resolving the controversy as to whether
the malformations are due to the epilepsy or the anticonvul-
sant therapy. Additionally, the studies examining congenital
malformations in infants of women who took anticonvulsant
therapies are difficult to interpret because accurate assess-
ment of the effects of the anticonvulsant treatment may be
confounded by multiple other factors.105ï107 Specifically,
many women with seizures are treated with multiple therapies
either serially or simultaneously, and most women with
seizures are treated with an anticonvulsant drug (leaving no
control group). There are characteristic anomalies associated
with some of the anticonvulsants (eg, fetal hydantoin syn-
drome), which may involve cardiac abnormalities (phenytoin,
FDA category D; valproic acid, FDA category D).

Lithium
An association has been observed between maternal treat-
ment with lithium carbonate during pregnancy and the occur-
rence of Ebsteinôs anomaly.108ï113 In a voluntary reporting
registry, serious congenital cardiovascular anomalies were
observed in 8% of 225 infants born to mothers who had taken
lithium during the first trimester of pregnancy.114 One third of
these infants had Ebsteinôs anomaly. Contradicting these

TABLE 4. Reported Exposures With No Evidence of an
Association With Risk for CCVDs

Maternal Illnesses/Conditions Reference(s)

HIV 74–76

Maternal therapeutic drug exposure

Ampicillin 87–90

Corticosteroids 120, 121

Diazepam 87–89, 91, 118, 119

Oral contraceptives 138

Penicillin 91–95

Vaginal metronidazole 96–98

Maternal nontherapeutic drug exposure

Caffeine 6, 91, 147–150
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TABLE 5. Exposures Studied but Insufficient Data to
Determine Risk for CCVDs

Exposure Reference(s)

Maternal illnesses/conditions

Gestational diabetes 6, 23–34

Obesity 6, 44, 70–73, 118

Systemic lupus erythematosus 77–79

Nausea 146

Life event stress 36, 197

Maternal therapeutic drug exposure

Angiotensin-converting enzyme inhibitors 144

Amobarbital 6

Antihistamines 6

Antihypertensives 6

Aspirin 216

Barbiturates (except amobarbital) 6

Bendectin 88, 145

Clomiphene 5, 36

Dactinomycin 143

Deoxyrubicin 143

Fluconazole 100–104

Ibuprofen 6

Lithium 108–117

Metronidazole 6

Oral contraceptives 6

Narcotics 6

Parasympatholytics 6

Phenothiazines 6

Phenylephrine 87, 88, 91

Topical tretinoin 85, 86

Xanthenes 6

Ziduvudin 99

Maternal nontherapeutic drug exposure

Alcohol 6, 36, 119, 151–154

Cigarette smoking 6, 64, 217

Cocaine 6, 155–159

Maternal environmental factors

Air quality 178, 179

Herbicides/pesticides/rodenticides 175, 177, 214, 218

Proximity to hazardous waste site 187–189

Trichloroethylene in groundwater 180

Water chlorination byproducts 182–186

Maternal sociodemographic characteristics

Age 6, 191

Race/ethnicity 36, 192–196, 211

Socioeconomic status 192

Paternal factors/exposure

Age 198, 202–204

Cigarette smoking 6, 217

Cocaine 6, 204

Alcohol exposure (father)

Frequency 6

TABLE 5. Continued

Exposure Reference(s)

Greatest number of drinks on any occasion 6

Housing characteristics

Type of home (individual, townhouse, apartment) 6

Gas heating 6

Electric heating 6

Oil heater 6

Gas stove 6

Electric stove 6

Cooking with kerosene, coal, or wood 6

Medical exposures

Maternal dental x-rays 6

Maternal chest x-rays 6

Maternal skeletal x-rays 6

Maternal abdominal x-rays 6

Paternal dental x-rays 6

Paternal chest x-rays 6

Paternal skeletal x-rays 6

Paternal abdominal x-rays 6

Maternal home and occupational exposures

Anesthetic gas (occupational) 6

Arsenic 6

Art dyes 6

Arts and crafts painting 6

Cadmium 6

Carpentry 6

Cold, extreme (occupational) 6

Drug manufacturing 6

Dry-cleaning solvents 6

Heavy metals 6

Home tap water 181

Housekeeping cleaners 175

Jewelry making 6

Laboratory chemicals 6

Laboratory viruses 6

Lead score 6

Mercury 6

Pesticides, insecticides, rodenticides 175, 177

Plastics manufacturing 175

Propellants 6

Pyrolysis/combustion products 175

Stained glass crafts 6

Textile dyes 6

Welding 6

Paternal home and occupational exposures

Anesthetic gas (occupational) 6

Arsenic 6

Art dyes 6

Arts and crafts painting 6

Auto body repair work 6
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reports, no association was seen in a case-control study of
10 698 children with congenital anomalies, but the number of
exposures in the case and control groups was small.115 More
recent retrospective, prospective, and meta-analysis studies
suggest that lithium appears not to be a cardiac teratogen
(FDA category D).116,117

Benzodiazepines/Barbiturates
(Sedatives/Hypnotics)/Tranquilizers
An association with the maternal use of diazepam (FDA
category D) or related drugs during the first trimester of
pregnancy was observed in 2 case-control studies of almost
400 children each.87,118 Bracken89 reanalyzed these data and
failed to find a significant association, and Zierler and
Rothman88 found no association in a follow up-study. No
association with maternal use of diazepam during the first
trimester of pregnancy was seen in case-control studies of
150 children with VSDs.91,119
The frequencies of congenital anomalies were not signifi-

cantly increased among infants of women occasionally
treated with amobarbital (FDA category D) as a hypnotic.
However, the frequency of cardiac malformations was in-
creased (RR, 2.6; 95% CI, 1.0 to 5.2).91 The risk for chronic
or high-dose maternal use is unknown.

Sympathomimetics
A case-control study by Rothman et al87 observed a slightly
higher rate of exposure to phenylephrine (FDA category C)
early in pregnancy in mothers of infants with congenital heart
disease than in controls. This observation was not confirmed
in a later and more rigorous study by the same authors.88 No
association was seen between the first-trimester use of phen-
ylephrine and congenital heart disease in a large cohort
study.91

Corticosteroids
A possible association between maternal corticosteroid use
and congenital cardiac malformations was identified in the
BWIS by univariate analysis (OR, 1.71; 95% CI, 1.01 to
2.88). This finding was no longer significant after other
variables were taken into account.120 Using data derived from
a population based case-control study that included 207 cases
of conotruncal heart defects, Carmichael and Shaw121 showed
no association between maternal corticosteroid use and con-
genital cardiovascular malformations.

Folate Antagonists
Associations with maternal treatment with sulfasalazine
(FDA category B) or another dihydrofolate reductase inhib-
itor during the second or third month of pregnancy were
observed in a case-control study of 3870 infants with cardio-
vascular defects (OR, 3.4; 95% CI, 1.1 to 6.1). These
associations were not seen among the subset of mothers who
took supplemental folic acid. As mentioned, maternal use of
trimethoprim-sulfonamide also has resulted in congenital
heart defects in offspring,13,14 with risk reduction if mothers
also took folic acid supplementation (see the Antibiotics
section).

Nonsteroidal Antiinflammatory Drugs
Ericson and Kallen122 examined use of nonsteroidal antiin-
flammatory drugs in early pregnancy in a large registry study
(n�2557) and found that the adjusted OR for any congenital
malformation was 1.04 (95% CI, 0.84 to 1.29), but for cardiac
defects, the OR was 1.86 (95% CI, 1.32 to 2.62). There was
no drug specificity for cardiac defects.
Associations with maternal use of ibuprofen (FDA cate-

gory B) during pregnancy have been reported in evaluations
of infants with dextro-looped transposition of the great
arteries (OR, 2.5; 95% CI, 1.2 to 4.9), membranous VSDs
(OR, 1.9; 95% CI, 1.0 to 3.5), atrioventricular septal defects,
Down syndrome (OR, 2.4; 95% CI, 1.1 to 4.2), and bicuspid
aortic valve (OR, 4.1; 95% CI, 1.8 to 9.3).4 No association

TABLE 6. FDA Categories of Risk for Birth Defects

Category Description of Risk

A No fetal risk shown in controlled human studies.

B No human data available. Animal studies show no fetal risk or animal studies show a risk but not a fetal risk.

C No controlled studies on fetal risk available for human beings or animals, or fetal risk shown in controlled animal studies but no human
data available (benefit of drug use must clearly justify potential fetal risk in this category).

D Studies show fetal risk in human beings (use of drug may be acceptable even with risks, such as in life-threatening illnesses or where
safer drugs are ineffective).

X Risk to fetus clearly outweighs any benefit from these drugs.

TABLE 5. Continued

Exposure Reference(s)

Cadmium 6

Carpentry 6

Drug manufacturing 6

Dry-cleaning solvents 6

Extreme cold (occupational) 6

Hair dyes 6

Hypothermia 6

Ionizing radiation 6

Laboratory chemicals 6

Lead score 6

Marijuana 6

Mercury 6

Pesticides 6

Plastics manufacturing 6

Solvents 6

Stained glass crafts 6

Textile dyes 6

Varnishes 6
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was seen in infants with atrioventricular septal defect without
Down syndrome.
Two studies by Souter et al123 and Hammerman et al124

document the association between indomethacin tocolysis
and persistent PDA. The magnitude of these effects appears
to be greatest when indomethacin is administered within 48
hours of delivery. Additionally, there have been case reports
of persistent pulmonary hypertension and premature closure
of the ductus arteriosus in infants whose mothers took other
forms of nonsteroidal antiinflammatory drugs, including
naproxen,125,126 diclofenac,127,128 ketoprofen,129,130 indometh-
acin,131ï134 and sulindac.133,135,136

Female Hormones
A potential risk for congenital cardiac defects in offspring
from maternal use of oral contraceptives was identified in 2
case-control studies.137,138 Wiseman and Dodds-Smith139
evaluated the case histories included in Heinonen et al138
study and found that only half were exposed during the
critical period of cardiogenesis. Oral contraceptive use was
no longer significantly associated with congenital heart dis-
ease in an analysis restricted to early exposure. Ferencz et
al140 studied mothers of 110 children with heart disease and
found no association with maternal hormone therapy. Addi-
tionally, a recent meta-analysis failed to document any
associations between oral contraceptive use and CCVD141; in
general, the data are now thought to support their safety.
An association with maternal use of clomiphene was

observed in a case-control study of 126 children with coarc-
tation of the aorta (OR, 4.5; 99% CI, 1.0 to 19.9).6 No
association with maternal use of clomiphene was seen in a
case-control study involving 83 infants with conotruncal
cardiac defects.36 In the BWIS, maternal use of clomiphene
was found to be associated with an increased risk of tetralogy
of Fallot (OR, 3.2; 95% CI, 1.6 to 6.3).6

Narcotics
Two case-control studies,87,88 each involving 300 to 400
children with congenital heart disease, reported an association
with maternal codeine (FDA category C) use during the first
trimester of pregnancy, but methodological limitations raise
doubt as to their validity. No association was observed in 2
other studies.142

Chemotherapy
There have been no published studies examining the effect of
chemotherapy treatment during pregnancy. The literature has
been limited to studies of patients who have been treated with
chemotherapeutic agents before becoming pregnant. A large
case-control study investigating congenital anomalies in chil-
dren of patients who received chemotherapy for cancer in
childhood and adolescence identified structural congenital
cardiac defects in 10.0% (2 of 20) of the offspring of women
who had been treated in the past with dactinomycin compared
with 0.6% (24 of 144) among the children in a multicenter
survey of fetal anomalies (P�0.01).143 Of note, studies
examining the use of doxorubicin showed no fetal effects in
human or animal experiments143 (antineoplastics, FDA cate-
gory D).

Angiotensin-Converting Enzyme Inhibitors
A recent cohort of 29 507 infants from a large database of
Tennessee Medicaid patients was linked with vital records
and hospitalization claims during the first year of life to study
the risk of congenital malformations after maternal exposure
to angiotensin-converting enzyme used to treat maternal
hypertension.144 This study identified a prevalence of use of
angiotensin-converting enzyme inhibitors in the first trimes-
ter of 0.7% and a higher risk of major congenital malforma-
tions, including malformations of the heart (OR, 3.72; 95%
CI, 1.89 to 7.30), in offspring of mothers exposed to angio-
tensin-converting enzyme inhibitors in the first trimester of
pregnancy. The prevalence of major malformations identified
in the reference group (2.6%) was lower than expected in the
general population (3.0% to 3.5%), raising questions about
possible differences in ascertainment and classification of
major malformations by exposure group. There is a need for
further studies of this issue using standard methods of case
ascertainment and classification and accounting for potential
risk factors.

Composite Drugs
Bendectin, a combination of doxylamine and pyridoxine, is
no longer available in the United States. Extensive studies
provide no evidence that maternal use alters the risk of
congenital anomalies in offspring. Specifically, case-control
studies provide no consistent indication that maternal use of
Bendectin during the first trimester of pregnancy increases
the risk of congenital heart disease.36,80,145,146

Maternal Nontherapeutic Drug Exposure
Caffeine
Caffeine is known to cross the placenta, and concern that
caffeine may cause birth defects prompted the FDA to
caution pregnant women to limit their caffeine intake. As
illustrated below, there is no clear association between
caffeine ingestion during human pregnancy and congenital
heart disease.
A case-control study of 2030 malformed infants, including

277 with cardiac defects, evaluated risk associated with
caffeine ingestion, including consumption of tea, coffee, and
cola. No risk was identified for consumption of any of the 3
beverage types. Risk also was assessed in relation to amount
of total daily caffeine ingestion in the categories of any
ingestion per day, �200 mg/d, and �400 mg/d. Again, no
risk was identified in doses equivalent to 4 cups of coffee per
day. Too few mothers consumed as much as 1000 mg/d
caffeine to assess the risk of very high consumption.147
In a population-based cohort study of 850 mothers who

drank �8 cups of coffee per day, the frequency of all
congenital malformations, including heart disease, was not
increased from expected.148 In another well-controlled cohort
study, 595 women who drank �4 cups of coffee daily also
did not produce offspring with congenital anomalies any
more frequently than expected.149 In addition, in a study of
12 696 women who took caffeine-containing medications in
the first 4 months of pregnancy, the frequency of congenital
anomalies, including heart disease, was no greater than
expected.91 Caffeine also was evaluated as a potential risk
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factor in the BWIS.6 Again, no association was observed
between cardiac defects and caffeine consumption or caffeine
dose. Other studies also have failed to identify an
association.150

Alcohol
Ever since the first description of the fetal alcohol syndrome
by Jones and Smith in 1973, several studies have documented
a wide range of teratogenic effects of alcohol consumption
during pregnancy, including cardiac defects.151 It has been
suggested that ethanol may produce fetal tissue edema and
affect the turgor of the primitive cardiac loop. Studies of this
topic are especially difficult because of the notorious problem
of obtaining reliable estimates of alcohol consumption during
pregnancy in addition to other forms of recall bias. In a
prospective study that collected information on maternal
alcohol consumption during the first trimester of pregnancy,
investigators noted no increased risk of major malformations
among offspring of women who consumed 1 to 2 drinks per
day compared with offspring of nondrinkers.152 In a case-
control study of 90 patients with conotruncal abnormalities
and 150 with VSDs born in Finland between 1982 and 1983,
the effect of maternal alcohol use was compared with 756
controls.119 Although more mothers of infants with conotrun-
cal malformations consumed any alcohol, consumed alcohol
regularly every week, and consumed �1 drink per occasion,
these results did not reach statistical significance. Maternal
alcohol consumption during the first trimester of pregnancy
was more common among the mothers of infants with VSDs
(47%) than among those of controls (38%; P�0.05).119 A
case-control study of conotruncal defects in Atlanta showed
no association with maternal reports of alcohol consumption
(OR, 0.72; 95% CI, 0.49 to 1.06) or ñbingeò drinking (OR,
0.44; 95% CI, 0.13 to 1.46).36 A more recent case-control
study that examined the risk of congenital anomalies with
different sporadic and daily doses of alcohol consumption in
Spain reported an increased risk of congenital heart defects as
a group only with the highest level of maternal consumption
of alcohol per day (ie, �92 g/d).153
In the BWIS, the only association between alcohol and

cardiovascular malformations was limited to increased risk
for small muscular VSDs with heavy consumption (5 drinks
on a single occasion) during the period defined by the last
menstrual period �3 months. There was no evidence of a
trend in the risk of any cardiac defect with increased
exposure.6 A similar study from Finland also reported that
maternal alcohol consumption during the first trimester ap-
peared to double the risk of ASDs (OR 1.9; 95% CI, 1.0 to
3.4) but that the dose-response trends in risk were inconsis-
tent with causal association.154

Cocaine and Marijuana
A case report by Shepard et al155 suggested that single
ventricle may result from maternal cocaine ingestion by
inducing coronary occlusion in the developing fetal heart.
Martin and Khoury156 used data from a case-control study,
the Atlanta Birth Defects Case-Control Study, to investigate
the role of maternal cocaine ingestion in the induction of
single ventricles. None of the 27 case infants were reportedly
exposed to cocaine during early pregnancy, and only 7 of the

control infants (0.43%) were exposed during early pregnancy.
These data suggest that in this population the use of cocaine
was rare or underreported.
An increased frequency of cardiovascular malformations

was observed among 214 infants with neonatal toxicology
screens showing the prevalence of cocaine in 1 study, with
peripheral pulmonic stenosis as the leading diagnosis and in
far greater numbers than in the general population.157 A
meta-analysis of 6 other epidemiological studies revealed no
significant association between maternal cocaine use in preg-
nancy and fetal cardiovascular malformations.158 Subsequent
case-control studies have reported an association of maternal
reports of cocaine use with an increased risk of any cardiac
defects (adjusted OR, 11.6; 95% CI, 0.89 to 151.5),159
heterotaxy (OR, 3.7; 95% CI, 1.3 to 10.7),160 and membra-
nous VSDs (adjusted OR, 2.4; 95% CI, 1.3 to 4.4).6 The
imprecise results in 2 of these studies are due to small
numbers of cases with maternal reports and could reflect rare
exposures, underreporting, or sampling variability.
In the Atlanta Birth Defects Case-Control Study, a 2-fold

increase in risk of isolated simple VSDs was identified for
maternal self- and paternal proxy-reported marijuana use.
Risk of isolated simple VSDs increased with regular (�3
d/wk) marijuana use for both maternal self- and paternal
proxy report, although the association was significant only for
maternal self-report.161 Maternal use of marijuana was eval-
uated in the BWIS and was found to be associated with a
slight increase in risk for Ebsteinôs anomaly.6 Adams et al36
used a case-control design with sufficient power to identify a
2-fold increase in risk for conotruncal defects and did not find
an association (FDA category C).

Cigarette Smoking
A number of studies have investigated maternal cigarette
smoking and congenital heart disease. A meta-analysis of
studies published between 1971 and 1999 (12 analyses of all
heart defects combined and 7 analyses of heart defect groups
or specific phenotypes separately) found no association for all
heart defects combined (OR, 1.07; 95% CI, 0.98 to 1.17) and
mixed results for analyses of specific groups or pheno-
types.162 The latter probably reflects differences in methods,
including case ascertainment, classification, control of con-
founding, and case group sample size, between the different
studies. Some recent studies have reported associations of
maternal smoking with heart defects combined (OR, 2.1; 95%
CI, 1.2 to 3.5 in the Torf and Christianson163 study; OR, 1.56;
95% CI, 1.12 to 1.82 in the Woods and Raju164 study), but
others such as the BWIS6 and a Swedish study165 have not.
Some studies have reported associations between maternal
smoking and heart defect groups, including ASDs (OR, 2.2;
95% CI, 1.1 to 4.3), atrioventricular septal defects (OR, 2.3;
95% CI, 1.2 to 4.5), and tetralogy of Fallot (OR, 4.6; 95% CI,
1.2 to 17.0).163 However, these associations were not corrob-
orated by larger studies such as the BWIS6 and a study
conducted in Sweden.162 Recent exploratory analyses of
small case groups based on the BWIS data have identified
associations of maternal smoking with single ventricle and
L-transposition of the great arteries.160,166 Further research is
needed to determine whether there is a relationship between
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maternal smoking and risk of heart defects based on large
population-based studies using more standardized case ascer-
tainment and classification methods.

Vitamin A
A number of studies have examined the association between
high vitamin A in the diet and/or supplements and neural crest
cell defects (ie, cardiac and noncardiac defects) or outflow tract
defects. Some studies suggest that a high intake of vitamin A is
associated with an increased risk of CCVDs,167ï169 whereas
others suggest no increased risk.170ï173 One possible reason for
the inconsistency of the findings may relate to the differences in
methods of assessing high exposure to vitamin A intake. Worth
noting are 2 studies reporting an increased risk of CCVDs with
an intake of�10 000 IU retinol in the form of supplements168,169
and animal studies reporting the occurrence of defects of the
cardiac outflow tract and other neural crestïderived structures174
(FDA category X at dosages �18 000 to 25 000 IU/d).

Maternal Environmental Exposures
Organic Solvents
Studies of this topic can be difficult because organic solvents
often comprise a mixture of chemicals, because the compo-
sition varies between different commercial preparations, and
because of limitations in the way that exposure was defined in
retrospective case-control studies. A few have reported asso-
ciations of cardiac defects with reported maternal exposure to
solvents and paints. Reports of exposure to degreasing or
other solvents have been associated with an increased risk of
hypoplastic left heart syndrome, coarctation of the aorta,
pulmonic stenosis, transposition of the great arteries with
intact ventricular septum, tetralogy of Fallot, total anomalous
pulmonary venous return, nonchromosomal atrioventricular
septal defects, and Ebsteinôs anomaly.6 Maternal reports of
occupational exposure to organic solvents have been associ-
ated with an increased risk of VSDs119,175; dyes, lacquers, and
paints with conotruncal malformations150; and mineral oil
products with coarctation of the aorta.176

Herbicides, Pesticides, and Rodenticides
A study suggesting an association of maternal employment in
the agricultural industry with an increased risk of conotruncal
defects36 suggested a possible association with chemicals
used in agriculture. In the BWIS, maternal reports of potential
exposure to herbicides and rodenticides were associated with
an increased risk of transposition of the great arteries and of
potential exposure to pesticides with total anomalous pulmo-
nary venous return and membranous VSDs.6 A case-control
study of various potential sources and numerous measures of
maternal exposure to pesticides and congenital anomalies
found mixed results for conotruncal defects.177 A more recent
case-control study of various end-product uses reported an
increased risk of conotruncal defects with maternal reports of
exposure to insecticides.175

Air Quality
Two recent studies have examined possible associations of
ambient air pollutants with CCVDs. One study conducted in
southern California reported possible increased risks of any
heart defects and of VSDs with increased ambient levels of

carbon monoxide, of aortic artery and valve anomalies with
increased levels of ambient air levels of ozone during the
second month of pregnancy,178 and possible decreased risks
of these defects with increased air levels of these pollutants
during the third month of pregnancy. Another study con-
ducted in 7 Texas counties evaluating potential exposures
during weeks 3 to 8 of pregnancy reported possible increased
risks of tetralogy of Fallot with carbon monoxide, isolated
ASDs with particulate matter �10 �m in aerodynamic
diameter, and isolated VSDs with similar dioxide, as well as
a possible risk of isolated ASD with carbon monoxide and
isolated VSD with ozone.179 These findings underscore the
need for further studies using standard heart defect classifi-
cation systems to elucidate whether the associations are real
or are due to chance or bias.

Groundwater Contamination
The risk of congenital cardiac defects was reported to be
greater among children of parents who had contact with areas
that had groundwater contaminated with trichloroethylene
than among children of parents who had no such contact.180
This study did not evaluate the relation between maternal
water consumption and risk of cardiac defects. Another study
that did evaluate maternal consumption of home tap water
during the first trimester of pregnancy found an increased risk
of cardiac anomalies.181

Water Chlorination Byproducts
A possible association between maternal exposure to chlorina-
tion byproducts that result from the interaction of residual
chlorine and organic matter in tap water and cardiac defects in
offspring has been the subject of several investigations.182ï186
These studies evaluated information on the type of chlorination
treatment at the water plant or on levels of trihalomethanes
measured at sampling points in the water distribution but not on
actual levels of contaminants in water consumed or used for
showering. These studies found no associations with cardiac
defects.

Other Environmental Concerns
Evaluations of possible associations of heart defects with
maternal exposure to ionizing radiation have been limited.
The BWIS examined possible associations of heart defects
with maternal reports of exposure to ionizing radiation in
occupational settings or as part of medical or dental evalua-
tions and found few reports of such exposures and no
evidence of any associations.6 Concerns have been raised
about the risk of birth defects in communities situated near
hazardous waste sites or other sources of environmental
pollution. Large population-based studies have evaluated this
issue with mixed results. One study found an increased risk of
all heart defects as a group,187 but the results were imprecise
because of the small number of exposed cases (n�3). Two
studies found no associations with cardiac defects.188,189
Surveillance data from population-based congenital anomaly
registers in 16 regions of Europe (mainly Western Europe)
were analyzed to evaluate the impact of the Chernobyl
accident on the prevalence of selected congenital anoma-
lies.190 Chernobyl had no detectable impact on the prevalence
of congenital anomalies in Western Europe.
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Maternal Sociodemographic Characteristics
Age
In the BWIS, maternal age was not associated with nonge-
netic CCVDs as a group.6 Analysis by specific defects found
that maternal age of �30 years was associated with an
increased risk of transposition of the great arteries (OR, 1.7;
95% CI, 1.1 to 2.7) and Ebsteinôs anomaly (OR, 2.6; 95% CI,
1.4 to 4.8), that more advanced maternal age (�34 years) was
associated with an increased risk of bicuspid aortic valve
(OR, 2.5; 95% CI, 1.3 to 4.8) and ASDs (OR, 1.6; 95% CI,
1.0 to 2.5), and that young maternal age (�20 years) was
associated with an increased risk of tricuspid atresia (OR, 2.8;
95% CI, 1.3 to 6.4).6 An analysis of nonchromosomal birth
defects of the Metropolitan Atlanta Congenital Defects Pro-
gram from 1968 to 2000 found associations of advanced
maternal age (35 to 40 years) with an increased risk of all
heart defects (OR, 1.12; 95% CI, 1.03 to 1.22), tricuspid
atresia (OR, 1.24; 95% CI, 1.02 to 1.50), and right ventricular
outflow tract defects (OR, 1.28; 95% CI, 1.10 to 1.49).191

Race/Ethnicity
Racial/ethnic variations in risk of a specific CCVD have been
noted by a number of reports. Compared with black infants,
white infants have been found to have an increased preva-
lence of Ebsteinôs anomaly, aortic stenosis, atrioventricular
septal defects, ASDs,192 coarctation of the aorta,36,192,193
truncus arteriosus, transposition of the great arteries, tetralogy
of Fallot,36,192 PDA,192,194 pulmonary stenosis,192,194 hypo-
plastic left heart syndrome,194,195 and a decreased prevalence
of pulmonary stenosis.194 In a population-based study of
variations in prevalence of birth defects in offspring of
Hispanic and black women in California between 1987 and
1997, no variations in prevalence were noted compared with
the prevalence in offspring of non-Hispanic white women.196

Reproductive History
A history of reproductive problems has been associated with
an increased risk of tetralogy of Fallot (previous miscarriage:
OR, 1.5; 95% CI, 1.0 to 2.2), nonchromosomal atrioventric-
ular septal defects (previous stillbirth: OR, 5.61; 95% CI,
1.94 to 16.21), ASDs (previous preterm birth: OR, 2.1; 95%
CI, 1.24 to 3.4), and Ebsteinôs anomaly (previous miscar-
riage: OR, 3.2; 95% CI, 1.7 to 5.9).6 Whether a history of
reproductive problems represents a proxy for teratogenic
exposures (eg, diabetes) or for an inherent increased suscep-
tibility for CCVDs is unclear.

Maternal Stress
Maternal stress as measured by maternal reports of job loss,
divorce, separation, or death of a close relative or friend was
found to be associated with an increased risk of conotruncal
heart defects (OR, 2.4; 95% CI, 1.42 to 4.2) in a case-control
study in Atlanta.36 A more recent case-control study in
California obtained a similar result (OR, 1.4; 95% CI, 1.0 to
2.1) with a stronger effect among offspring of mothers who
had not completed high school (OR, 2.4; 95% CI, 1.3 to
4.8).197

Paternal Exposures
There is growing concern that paternal factors may play a role
in the origin of congenital defects in general and of CCVDs

in particular. New dominant mutations are more common in
older fathers,198 and paternal age has been shown to be
associated with birth defects such as achondroplasia and
Alpert syndrome199 and in genetic conditions known to affect
the cardiovascular system such as Marfan syndrome200; the
average age of fathers of children with sporadic or new
mutation forms of Marfan syndrome was greater (37 years
versus 30) than the general population. Paternal factors also
have been shown to be important in diseases thought to have
a combined genetic and environmental origin such as diabetes
mellitus; children of a type 1 diabetic father have a greater
likelihood of developing type 1 diabetes mellitus201 than
children of a mother with diabetes. This section examines the
evidence for various paternal factors.

Paternal Age
Several studies have focused on paternal age as a risk factor
for congenital cardiac defects in offspring. Olshan et al202
evaluated the effect of paternal age on the risk of congenital
heart defects in 4110 cases of congenital heart defects from
the British Columbia Health Surveillance registry; matched
controls were obtained from the birth files of British Colum-
bia. The association of paternal age with 8 cardiac defects
was examined after controlling for maternal age and other
risk factors. A general pattern of increasing risk with increas-
ing paternal age was found for ASDs, VSDs, and PDA.
Offspring of men �20 years of age were also at higher risk
for VSDs (OR, 2.0; 95% CI, 1.1 to 3.6) and possibly ASDs
(OR, 1.9; 95% CI, 0.9 to 4.3). A separate study by Lian et
al,198 using data from the Metropolitan Atlanta Congenital
Defects Program, also found an increased risk for ASDs and
VSDs with increasing paternal age after adjustment for
maternal age and race. In contrast, a Chinese study found no
relationship between advancing paternal age and congenital
heart defects.203 In fact, risk was higher for men �25 years of
age compared with men �25 years of age at the time of the
childôs birth (OR, 2.27; 95% CI, 1.85 to 2.79).
Risk for men �25 years of age also was increased for

VSDs, PDA, and tetralogy of Fallot. Similarly, an analysis of
data from the BWIS204 that focused on isolated membranous
VSDs found no association with paternal age.

Other Paternal Exposures
Some studies have been conducted to evaluate the role of
paternal exposures in the origin of congenital heart disease,
but the number of studies is limited, and the results are
inconclusive. The BWIS reported an association of paternal
cocaine use with an increased risk of any CCVD in general
and with VSDs and tricuspid atresia in particular.6
An analysis of data from the BWIS performed by Ewing et

al204 found that reports of paternal marijuana use (OR, 1.36;
95% CI, 1.30 to 11.86) and use of cocaine among older
fathers (OR, 3.92; 95% CI, 1.30 to 11.86) were associated
with the occurrence of an isolated membranous VSD in
offspring. Other authors suggested that 5% of cases of
isolated membranous VSDs may be attributed to older fathers
who used cocaine.205 The potential for recall bias associated
with illicit drug use makes it difficult to interpret the
conclusiveness of these findings.
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Savitz et al206 evaluated the influence of paternal factors on
congenital cardiac anomalies using data from 1959 to 1966
Kaiser Health Plan members who participated in the Child
Health and Development Study. The authors could not
demonstrate any statistically significant relationships, al-
though trends were identified for paternal cigarette smoking,
alcohol intake, and older age.

Discussion
This statement provides a summary of well-known prenatal
maternal conditions or exposures associated with an in-
creased risk for cardiac defects (ie, definite risk factors) such
as maternal rubella infection, phenylketonuria, diabetes, tha-
lidomide, vitamin A congeners/retinoids, and indomethacin
tocolysis. In addition, this article summarizes available infor-
mation on several prenatal maternal and paternal factors that
also may alter the risk for cardiac defects in the offspring (ie,
possible risk factors). Particularly noteworthy is the sugges-
tion that maternal use of multivitamin supplements contain-
ing folic acid during the periconceptional period may be
associated with a reduced risk for some cardiac defects. This
association and others reported in the literature warrant
further evaluation because findings thus far are based on
limited studies and/or tend to be mixed. This article also
summarizes available information on a wide range of factors
for which no associations have been noted or the evidence has
been found to be insufficient to assess the risk for CCVDs.

Caveats
In interpreting findings on possible associations between
nongenetic factors and CCVDs, we must remember that such
associations from observational studies may be due to the
exposures or factors of interest, but they may also be a result
of chance, bias, or confounding. An observational study can
yield an association as a result of sampling variation of the
controls or multiple comparisons in an exploratory study.
Recall bias is a potential concern because assessment of
exposure to many factors (eg, first-trimester fever, medica-
tion use, consumption of vitamin supplements, solvents)
often is based on parental recall after the birth of the child.
Confounding is also of concern in that an apparent associa-
tion between reported analgesic use and a heart defect might
be due to confounding by the condition for which the
analgesic was taken (eg, influenza or a febrile illness), and the
apparent protective effect of multivitamin supplement use
might be due not to the use itself but to the behavior of the
user. Because some maternal illnesses can result in treatment
with medications, uncertainty remains in some areas regard-
ing independent effects of the disease or its treatment on fetal
risk. A lack of an association between exposure and disease
risk may be real, but it also may reflect effect dilution
resulting from grouping of phenotypes with different inherent
susceptibilities or errors in exposure assessment. In this
review, most of the findings on risk factors come from
case-control studies, and the best available information comes
from 2 large population-based case-control studies specifi-
cally designed to investigate risk factors for congenital heart
disease in an exploratory manner: the BWIS conducted in the
Baltimore-Washington area between 1981 and 19896 and the

study conducted in Finland by the National Public Heath
Institute in Helsinki of cases and controls born during 1982 to
1984.7 Although these larger, population-based studies used
standardized methods for ascertaining and classifying cardiac
defects, control selection, and methods to minimize potential
biases and confounding, the above methodological issues
may still be present. Therefore, the consistency of the
findings from among multiple well-designed studies is par-
ticularly important.

Implications for Prevention
With these caveats in mind, the information presented here
and the precautionary principle207ï209 yield some guidelines
that could be useful to prospective parents who wish to
minimize their chances of having a baby with a CCVD. These
guidelines are listed in Table 7. It is important to note that
these guidelines are aimed at minimizing potential prenatal
exposure to risk factors for congenital heart defects only, not
other adverse health outcomes. Prospective parents should
discuss important health behaviors that may affect a preg-
nancy such as nutrition, physical activity, lifestyle, and
occupation with their primary care provider or obstetrician.
Women of childbearing age should take multivitamins con-
taining folic acid on a daily basis in the periconceptional
period and should avoid certain types of behaviors such as
exposure to organic solvents. Women of childbearing age
also should obtain prenatal care, including testing for diabetes
and past rubella exposure; should discuss any medication use
with their obstetrician; and should avoid contact with ill
people, especially those with rubella or influenzalike
illnesses.
Recommendations also are possible for screening for

possible cardiac defects using fetal echocardiography during
pregnancy when warranted by reports of prenatal maternal
illnesses or exposures. The need for screening any individual
should be made on an individual basis from the type,
likelihood, and level of potential exposure, as well as the time
of gestation during which it occurred. This decision typically
will be made as a result of the obstetrical history.
Ultimately, the aim of epidemiological studies is to provide

information necessary for development of prevention policies
and interventions. Because congenital heart defects represent

TABLE 7. Recommendations to Prospective Parents Based on
Evidence and the Precautionary Principle*

Mothers who wish to become pregnant should:

Take a multivitamin with folic acid daily

Obtain preconception and prenatal care with specific attention to
detection and effective management of phenylketonuria and diabetes and
vaccination for rubella

Discuss any medicine use with your doctor, even over-the-counter
medications

Avoid contact with people with flu or other febrile illnesses

Avoid exposures to organic solvents

*These are recommendations based on evidence available in the medical
literature to reduce risk of offspring with a congenital heart defect only.
Prospective parents should discuss other important health behaviors with their
healthcare provider and/or obstetrician.
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some of the more prevalent birth defects, result in significant
lifelong morbidity, and are an important cause of mortality
attributed to birth defects, the development of effective
prevention interventions is paramount from a public health
perspective. However, the evidence base to support the
development and implementation of effective prevention
policies and interventions specifically directed at reducing the
public health impact of congenital heart defects is somewhat
limited.
Nevertheless, some strategies may be considered that may

help to ameliorate risk for congenital heart defects on a
population basis. In part, these must be based on concern
regarding a broader set of risks for pregnancy outcomes other
than heart defects alone. Preconception care and appropriate
dietary management for women with phenylketonuria should
be an important strategy. Detection and appropriate manage-
ment of diabetes before and during pregnancy should be an
important priority, given the increasing prevalence of type 2
diabetes and glucose intolerance in the general population.
Guidelines for managing diabetes before and during preg-
nancy have been published by the American Diabetes Asso-
ciation.210,211 Ensuring that women of childbearing age are
immunized against rubella is also an important and practical
strategy. Medications that are suspected of causing congenital
defects, including congenital heart disease, should have
warnings about that risk to allow mothers and physicians to
make informed decisions about the risks and benefits of use
of the medication during pregnancy. One strategy that has
already been implemented is the recommendation for use of
prenatal vitamins. Continuing to emphasize the importance of
using prenatal vitamins containing folic acid is practical and
important.

Implications for Further Research
Information available regarding several potential noninherit-
able risk factors for congenital heart defects is limited
because of few studies, few exposures of mothers or fathers to
yield highly reliable findings, or possible methodological
issues. A recent example of this problem of limited available
information involves the drug paroxetine. The FDA has
recently changed the pregnancy category of this drug from C
to D because of concerns related to possible increased risk of
congenital cardiac malformations in the fetus raised by
preliminary results from epidemiological studies. A warning
has been placed in the prescribing information for the drug
and on the FDA Web site (http://www.fda.gov/medwatch/
safety/2005/safety05.htm#Paxil3). No evidence-based studies
have been published in the scientific literature to date.
Clearly, further research on many of the potential risk factors
discussed in this statement is needed to expand the evidence
base needed for the development of prevention strategies. The
potential for expansion of the evidence base may be realized
within the next few years, with the recent implementation of
2 large population-based studies in which standard methods
for classification and grouping will be used. One of these is

the National Birth Defect Prevention Study (NBDPS), a
multicenter population-based case-control study of birth de-
fects, which has been ascertaining and collecting clinical
information on children with birth defects, including congen-
ital heart defects, on an ongoing basis since 1997.212 This is
the largest case-control study of birth defects conducted in the
United States and will include one of the largest collections of
cases of heart defects from several regions of the country. The
NBDPS will facilitate evaluation of a wide array of known
and suspected risk factors for subgroups of the population and
will enable investigators to evaluate the relation between
various types of heart defects and candidate genes, environ-
mental factors, and gene-environment interactions. A number
of data analyses have already been initiated, and some results
should become available within the next few years. Another
potential future source of information is the National Chil-
drenôs Study (NCS).213 This study will explore a broad range
of environmental factors that influence health and well-being
of children. Because this study plans to examine �100 000
children across the United States and follow them during
prenatal development, through birth, in childhood, and into
adulthood, it will provide opportunities to evaluate prospec-
tively the impact of prenatal exposures on some of the more
common heart defects, as well as the developmental out-
comes, other comorbidities, transition to adulthood issues,
and the survival experience of children with heart defects.

Conclusions
In conclusion, this statement summarizes the current state
of knowledge of noninherited risk factors for both mothers
and fathers that may increase or, in some cases, decrease
the likelihood that a congenital cardiac defect may occur in
offspring. Much of the recent evidence is preliminary and
may not ultimately prove to be causal. Nevertheless, some
reasonable recommendations are offered to prospective
parents and healthcare professionals that may reduce the
risk of having a child with a congenital cardiac defect
based on the current state of knowledge for the prevention
of other birth defects and the precautionary principle.
Similarly, pregnancies with some types of maternal expo-
sures may warrant prenatal screening with fetal echocar-
diography. To date, no public policies or interventions are
specifically directed at reducing the public health impact
of congenital heart disease. However, new studies such as
the NBDPS or the NCS may yield evidence needed to
support the development of such policies or interventions
in the future.214ï218
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POLICY STATEMENT

Noninitiation or Withdrawal of
Intensive Care for High-Risk
Newborns
Committee on Fetus and Newborn

ABSTRACT
Advances in medical technology have led to dilemmas in initiation and withdrawal
of intensive care of newborn infants with a very poor prognosis. Physicians and
parents together must make difficult decisions guided by their understanding of
the child’s best interest. The foundation for these decisions consists of several key
elements: (1) direct and open communication between the health care team and
the parents of the child with regard to the medical status, prognosis, and treatment
options; (2) inclusion of the parents as active participants in the decision process;
(3) continuation of comfort care even when intensive care is not being provided;
and (4) treatment decisions that are guided primarily by the best interest of the
child.

INTRODUCTION
As medical technology has advanced, outcomes for high-risk newborn infants
have greatly improved. With advanced technology, such as assisted ventilation, it
is now possible to keep some terminally or severely ill or extremely preterm
infants alive for long periods of time. The result of such treatment is that dying
may be prolonged or the infant may survive with profound neurologic or other
debilitating problems.1–3 The treatment of infants should be based on what is
perceived to be in their best interest. Parents and health care professionals often
confront difficult treatment decisions when faced with the care of a severely ill,
extremely preterm, or terminally ill infant, in part because the effects of treatment
decisions on the infant’s outcome are not always predictable. In these circum-
stances, there is no ethical distinction between noninitiation and withdrawal of
life-sustaining treatment.

THE TREATMENT DILEMMA
If intensive treatment uniformly resulted in survival with an acceptable quality of
life for infants at risk, it would be the obvious choice for all severely ill infants. This
outcome, of course, does not always occur. If intensive treatment is not provided
to very ill infants, most of them will die, but some may survive with significant
neurodevelopmental disability, perhaps in part because specific treatments were
withheld. The following dilemma, therefore, exists: intensive treatment of all
severely ill infants may result in prolongation of dying accompanied by significant
discomfort for the infant or in survival with unacceptable quality of life; on the
other hand, nonintensive treatment may result in increased mortality and mor-
bidity. Either approach risks undesired and unpredictable results.
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STRATEGY FOR CARE
For infants with poor prognosis, decisions about treat-
ment should be made jointly by the health care team and
the infant’s family on the basis of the infant’s physiologic
maturity; the infant’s medical condition, including any
serious birth defects or medical complications; and the
probabilities of death and severe disability based on the
best available data.4

The types of decisions can be divided into 3 categories
on the basis of prognosis5:

1. When early death is very likely and survival would be
accompanied by high risk of unacceptably severe
morbidity, intensive care is not indicated.

2. When survival is likely and risk of unacceptably se-
vere morbidity is low, intensive care is indicated.

3. There may be cases that fall within these first 2 cat-
egories in which the prognosis is uncertain but likely
to be very poor and survival may be associated with a
diminished quality of life for the child; in these cases,
parental desires should determine the treatment
approach.

Whenever possible, discussion between the physician
and parents should begin before the birth of a child with
anticipated poor prognosis.6 The obstetric care provider
and the health care professional who will care for the
infant after birth should collaborate in communicating
with the expecting parents before the birth of the child.
Such dialogue helps to ensure that appropriate care is
provided for the individual infant on the basis of the
infant’s condition and prognosis at the time of birth.
Sometimes, as when the woman is in active labor, it may
seem that there is inadequate time for such a discussion.
Nevertheless, it is essential that the meeting be con-
ducted promptly and with great empathy. Follow-up
meetings can take place if the situation changes over
subsequent hours and days. Despite efforts to the con-
trary, an infant with a poor prognosis is sometimes born
quickly, before the physicians can converse with the
parents about the plan for treatment of the infant after
birth. In such cases, the physician must use his or her
judgment on behalf of the infant in deciding whether to
initiate resuscitation of the infant until the parents can
be involved in the decision. In making these decisions,
the physician should err on the side of resuscitating the
infant if the appropriate course is uncertain.

Once intensive care is initiated, the infant is contin-
uously reevaluated, and the prognosis is reassessed on
the basis of the best available information in conjunction
with the physician’s best medical judgment. This ap-
proach places significant responsibility on the physician
and health care team to evaluate the benefits to and
burdens on the infant with continuing intensive care.
The family of the infant must be kept fully informed of
the infant’s evolving status and prognosis. The physician

and family must be involved together in major decisions
that ultimately could alter the infant’s outcome.7 Unless
circumstances dictate otherwise, one physician should
be designated as the spokesperson for the health care
team and should discuss treatment options with the
family and communicate decisions to the full health care
team. When there is more than one valid approach to
treatment, the physician should present these options to
the family for their consideration and opinion. When the
health care team is unable to agree on a treatment
strategy, the physician, serving as the team leader,
should attempt to resolve existing differences by using
an independent medical consultant or consulting with
the hospital bioethics committee.

The physician spokesperson must recognize that the
parents’ view of their child’s status and the treatment
choices is influenced by how the information is pre-
sented by the physician.8 This recognition imposes a
special obligation on the physician to present prognostic
information in a frank and balanced way without coer-
cion. The physician spokesperson must be sensitive to
the parents’ concerns and desires, which are often based
on a complex combination of values and influences de-
rived from their cultural, religious, educational, social,
and ethnic backgrounds. The physician’s role is to
present the treatment options to the parents and provide
guidance as needed. The parents’ role is to participate
actively in the decision-making process. Decisions to
continue, limit, or stop intensive care must be based only
on the best interest of the infant and not on the financial
status of the parents or the financial interests of the
physicians, the hospital, or any third-party payer.

The important role of the parents in decision-making
must be respected. However, the physician’s first re-
sponsibility is to the patient. The physician is not obli-
gated to provide inappropriate treatment or to withhold
beneficial treatment at the request of the parents. Treat-
ment that is harmful, of no benefit, or futile and merely
prolonging dying should be considered inappropriate.
The physician must ensure that the chosen treatment, in
his or her best medical judgment, is consistent with the
best interest of the infant.

When there is conflict or disagreement between the
recommendations of the physician and the desires of the
infant’s parents, continued discussion will often lead to
agreement. If the disagreement continues, one option is
to consult with the hospital bioethics committee. An-
other option is for the physician and family to seek
another physician who is willing to provide care for the
infant in the manner desired by the family. This dis-
agreement between the physician and the family may
result in the involvement of the court system. If this
occurs, the physician should continue to serve as an
advocate for the infant. Involvement of the court system
is adversarial by nature and should be considered the last
possible choice in resolution, to be used only in the case
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of irreconcilable differences of opinion, and it should be
avoidable in nearly all cases.

RECOMMENDATIONS

1. Decisions about noninitiation or withdrawal of inten-
sive care should be made by the health care team and
the parents of a high-risk infant working together.
This approach requires honest and open communica-
tion. Ongoing evaluation of the condition and prog-
nosis of the high-risk infant is essential, and the phy-
sician, as the spokesperson for the health care team,
must convey this information accurately and openly
to the parents of the infant.

2. Parents should be active participants in the decision-
making process concerning the treatment of severely
ill infants.

3. Compassionate basic care to ensure comfort must be
provided to all infants, including those for whom
intensive care is not being provided.

4. The decision to initiate or continue intensive care
should be based only on the judgment that the infant
will benefit from the intensive care. It is inappropriate
for life-prolonging treatment to be continued when
the condition is incompatible with life or when the
treatment is judged to be harmful, of no benefit, or
futile.
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Nontherapeutic Use of Antimicrobial Agents in
Animal Agriculture: Implications for Pediatrics

ABSTRACT. Antimicrobial resistance is widespread.
Overuse or misuse of antimicrobial agents in veterinary
and human medicine is responsible for increasing the
crisis of resistance to antimicrobial agents. The American
Academy of Pediatrics, in conjunction with the US Public
Health Service, has begun to address this problem by
disseminating policies on the judicious use of antimicro-
bial agents in humans. Between 40% and 80% of the
antimicrobial agents used in the United States each year
are used in food animals; many are identical or very
similar to drugs used in humans. Most of this use in-
volves the addition of low doses of antimicrobial agents
to the feed of healthy animals over prolonged periods to
promote growth and increase feed efficiency or at a range
of doses to prevent disease. These nontherapeutic uses
contribute to resistance and create health dangers for
humans. This report will describe how antimicrobial
agents are used in animal agriculture and review the
mechanisms by which such uses contribute to resistance
in human pathogens. Although therapeutic use of anti-
microbial agents in agriculture clearly contributes to the
development of resistance, this report will concentrate on
nontherapeutic uses in healthy animals. Pediatrics 2004;
114:862–868; antibiotic, antimicrobial, resistance, child,
infant, agriculture, foodborne, epidemiology.

ABBREVIATIONS. NARMS, National Antimicrobial Resistance
Monitoring System; VRE, vancomycin-resistant enterococci; Q-D,
quinupristin-dalfopristin.

ANTIMICROBIAL USE IN ANIMAL FEEDS

Rationale for Use

In livestock and poultry production, antimicrobial
agents are used therapeutically, prophylactically,
and to promote growth and improve feed effi-

ciency.1 Therapeutic use in clinically ill animals in-
volves using curative doses of antimicrobial agents
for a relatively short period of time. However, anti-
microbial agents used for acute illness may be deliv-
ered not just to sick individuals but to the entire
group of animals to which the sick individuals be-
long. Many therapeutic antimicrobial agents are ad-
ministered in water to animals raised in large num-

bers under industrial conditions, which may result in
individual animals or birds receiving inadequate
doses. The nature of swine and poultry production
makes it difficult to treat individual animals; if a few
birds show signs of clinical illness, the entire house
(10 000–30 000 birds) is treated. Of the wide variety
of agents approved for therapeutic use in animals,
many are identical or similar to drugs used in human
medicine2 (Table 1). Only some require a veterinari-
an’s prescription. Although the therapeutic uses of
antimicrobial agents in agriculture have significant
impact on the development of resistant organisms,
they are not the focus of this report.

Antimicrobial agents are also used in animal pro-
duction to promote growth, primarily by enhancing
feed efficiency; the mechanism of action is not
known. When used for this purpose, low doses of
antimicrobial agents are added to the feed of healthy
animals for much of their life span. In addition,
prophylactic antimicrobial agents are used to control
the dissemination of clinically diagnosed infectious
diseases identified within a group of animals or to
prevent an infectious disease that has not yet been
clinically diagnosed.1 Prophylactic antimicrobial
agents may be used at either low doses or therapeu-
tic doses. These uses generate selection pressure on
microbial populations that is similar to growth-pro-
motion use and will be discussed under the common
term “nontherapeutic use” to denote their use in
healthy animals. Prophylactic antimicrobial agents
are used to prevent diseases common to animals
grown under industrial conditions.1 Feed efficiency
refers to the ability to grow animals faster with less
food. This results in shorter time to slaughter at less
expense to the producer, improving profits and de-
creasing consumer costs.3 Addition of subtherapeu-
tic doses of antimicrobial agents to feed also results
in bigger animals, an effect known as growth pro-
motion.

Scope of Use
Manufacturers and users of antimicrobial agents

are not required to report data on production or use
for human or food-animal applications. Annual pro-
duction estimates range from 35 million4 to 50 mil-
lion5 pounds per year. The major nonhuman use of
antimicrobial agents is in food-animal production.
The Institute of Medicine estimates that 40% of an-

The guidance in this report does not indicate an exclusive course of treat-
ment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.
DOI: 10.1542/peds.2004-1233
PEDIATRICS (ISSN 0031 4005). Copyright © 2004 by the American Acad-
emy of Pediatrics.
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nual antimicrobial use in the United States is veteri-
nary, and approximately three fourths of this use is
categorized as nontherapeutic “supplements” in
food animals.5 Other estimates of nontherapeutic use
in livestock are as high as 78%4 of the total annual
use of antimicrobial agents in the United States.

EVIDENCE OF SELECTION FOR ANTIMICROBIAL
RESISTANCE ATTRIBUTABLE TO AGRICULTURAL

USES OF ANTIMICROBIAL AGENTS
One of the most efficient ways to select for resis-

tance genes in bacteria is to expose bacteria chroni-
cally to low doses of broad-spectrum antimicrobial
agents. Levy et al6 examined the effect of low-dose
tetracycline in feed on the intestinal flora of chickens.
Chickens were divided into experimental and con-
trol groups; the experimental group received feed
containing oxytetracycline at concentrations similar
to those used for therapy or prophylaxis; the control
group received feed without oxytetracycline. The
baseline resistance to tetracycline was generally less
than 10%, with many samples exhibiting less than
0.1% resistance. Within 36 hours, resistance began to
increase, and after 2 weeks, 90% of the chickens in
the experimental group were excreting bacteria that
were 100% resistant to tetracycline. Chickens in the
control group did not exhibit an increase in resistant
organisms during this same time period. Although
the chickens were exposed only to tetracycline, mul-
tidrug resistance developed (to tetracycline, sulfon-
amides, streptomycin, ampicillin, and carbenicillin)
through plasmid transfer. By 12 weeks, almost two
thirds of the chickens in the experimental group
excreted organisms resistant to tetracycline and at
least 1 additional antimicrobial agent, and more than
one quarter were resistant to 4 antimicrobial agents
(tetracycline, ampicillin, streptomycin, and carbeni-
cillin). Over time, chickens in the control group, de-
spite isolation in different pens, also developed re-
sistance, although at lower levels. One third of
chickens in the control group were excreting more
than 50% resistant organisms after 4 months. Trans-
fer of resistance to humans also occurred, although

more slowly and at lower levels than in the control-
group chickens. Within 6 months, more than 30% of
fecal samples from farm dwellers contained more
than 80% tetracycline-resistant bacteria versus 6.8%
from control neighbors (P � .001). A 4-drug resis-
tance pattern was found in farm families correspond-
ing to that of the experimental-group chickens but
was not found in neighborhood controls. Six months
after the removal of all tetracycline feed from the
farm, no tetracycline-resistant organisms were iso-
lated from stool samples in 8 of 10 farm dwellers
tested. This experiment demonstrated that resistance
can develop quickly in the presence of antimicrobial
pressure, that single-drug resistance becomes multi-
drug resistance, that resistance spreads beyond indi-
viduals exposed to the antimicrobial agent to other
members of their species within the environment
and to humans living and working on the farm, and
that stopping feed supplementation with oxytetracy-
cline leads to decreased incidence of resistance.

MECHANISMS OF SPREAD OF RESISTANT
BACTERIA TO HUMANS

When animals become colonized with resistant or-
ganisms, these organisms can eventually reach hu-
mans through the food chain, direct contact, or con-
tamination of water or crops from animal excreta.7
Increasingly, food animals are raised in large num-
bers under close confinement, transported in large
groups to slaughter, and processed very rapidly.8
These stressful conditions cause increased bacterial
shedding and inevitable contamination of hide, car-
cass,9 and meat10 with fecal bacteria. Dissemination
of resistant pathogens via the food chain is facilitated
further by centralized food processing and packag-
ing, particularly of ground meat products, and broad
distribution through food wholesalers and retail
chains.11 Farmers, farm workers, and farm families6

as well as casual visitors12 are at risk of infection with
resistant organisms.

Environmental reservoirs may also contribute to
the movement of resistance genes. Active antimicro-
bial agents have been detected in water near animal

TABLE 1. Major Antimicrobial Agent Classes Approved for Nontherapeutic Use in Animals

Antimicrobial Class Species Prophylaxis Growth Promotion

Aminoglycoside Beef cattle, goats, poultry, sheep, swine Yes No
�-Lactam (penicillin) Beef cattle, dairy cows, fowl, poultry, sheep,

swine
Yes Yes

�-Lactam (cephalosporin) Beef cattle, dairy cows, poultry, sheep, swine Yes No
Ionophore Beef cattle, fowl, goats, poultry, rabbits, sheep Yes Yes
Lincosamide Poultry, swine Yes Yes
Macrolide Beef cattle, poultry, swine Yes Yes
Polypeptide Fowl, poultry, swine Yes Yes
Streptogramin Beef cattle, poultry, swine Yes Yes
Sulfonamide Beef cattle, poultry, swine Yes Yes
Tetracycline Beef cattle, dairy cows, fowl, honey bees,

poultry, sheep, swine
Yes Yes

Other
Bambermycins Beef cattle, poultry, swine Yes Yes
Carbadox Swine Yes Yes
Novobiocin Fowl, poultry Yes No
Spectinomycin Poultry, swine Yes No

Source: US General Accounting Office. The Agricultural Use of Antibiotics and Its Implications for Human Health. Washington, DC: General
Accounting Office; 1999. Publication no. GAO-RCED 99–74
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waste lagoons,13 surface waters, and river sedi-
ments,14 giving rise to concerns that environmental
contamination with antimicrobial agents from agri-
cultural and human use could present microbial pop-
ulations with selective pressure, stimulate horizontal
gene transfer, and amplify the number and variety of
organisms that are resistant to antimicrobial agents.
Supporting this concern, investigators recently found
resistance genes identical to those found in swine
waste lagoons in groundwater and soil microbes
hundreds of meters downstream.15

Finally, there may also be direct human exposure
to antimicrobial agents. Because many antimicrobial
agents used in food-animal production can be ob-
tained without a veterinarian’s prescription, they are
available for direct purchase and are often manually
added to feed or water at farm level. This may be
another pathway leading to development of resis-
tance in occupationally exposed individuals, their
families, and neighbors.6

EFFECT ON TREATMENT OF INFECTIONS IN
CHILDREN

This section of the report reviews evidence that
links agricultural use of antimicrobial agents to dis-
ease in infants and children for 2 major foodborne
pathogens, Campylobacter species and Salmonella spe-
cies, and for the opportunistic pathogen Enterococcus
species.

Campylobacter Species
Campylobacter organisms cause approximately 2.5

million cases of foodborne illness annually in the
United States and are the leading cause of bacterial
foodborne illness.16 The incidence of Campylobacter
infections in infants younger than 1 year is twice that
in the general population (54.1 vs 21.7 per 100 000
population).17 Almost 20% of all reported cases of
Campylobacter infections occur in children younger
than 10 years.18

Erythromycin or another macrolide is the drug of
choice for Campylobacter infections in infants and
children; fluoroquinolones and tetracyclines are used
frequently in adults. Antimicrobial resistance in
Campylobacter species is an increasing problem.19

Currently, macrolide resistance in human isolates of
Campylobacter jejuni, the species causing 90% of hu-
man infections, is stable and usually less than 5%.19

Campylobacter coli, which causes approximately 10%
of human infections, has a much higher resistance
rate, reaching 70%.20 The major reservoirs are poul-
try for C jejuni and turkeys and swine for C coli.21

Differences in resistance rates may reflect differences
in the use of antimicrobial agents.20 Erythromycin
and tetracyclines are approved for use in food-pro-
ducing animals for therapeutic and growth-promo-
tion purposes.

Fluoroquinolone resistance in Campylobacter spe-
cies demonstrates the links among agricultural use of
antimicrobial agents, selection of resistance, and dis-
semination of resistant infections through the food
chain. Fluoroquinolones were approved for use by
prescription in diseased poultry flocks in the United
States in 1995.22 In Minnesota between 1996 and

1998, infections in humans caused by fluoroquinolo-
ne-resistant organisms increased, parallel with the
prevalence of retail domestic chicken products con-
taminated with fluoroquinolone-resistant organisms.
Data from the National Antimicrobial Resistance
Monitoring System (NARMS) demonstrate that flu-
oroquinolone resistance among Campylobacter iso-
lates from humans began to increase nationwide in
the late 1990s, from 13% in 1997 to 20.5% in 1999.23 A
1999 survey of grocery store chicken found that 44%
of samples were contaminated with Campylobacter
species; 24% of the isolates were resistant to cipro-
floxacin, and 32% were resistant to nalidixic acid.24

Increasing resistance is even more worrisome, be-
cause data suggest that strains of resistant Campy-
lobacter species may be more virulent than sensitive
strains. In a case-control telephone study, investiga-
tors found that untreated patients with fluoroquin-
olone-resistant Campylobacter infection had an aver-
age of 12 days of diarrhea versus 6 days in patients
with sensitive strains (P � .02).25 For patients who
were treated with fluoroquinolones, the duration of
diarrhea was significantly longer in those infected
with resistant versus sensitive strains (8 vs 6 days
[P � .02]).

Salmonella Species
Nontyphoidal Salmonella organisms cause 1.4 mil-

lion illnesses annually, 95% of which are thought
to be foodborne.16 It is estimated that 600 deaths
occur annually from Salmonella infections, primarily
among the elderly and very young.16 More than one
third of all cases occur in children younger than 10
years,18 and the incidence in children younger than 1
year is 10 times higher than in the general population
(128.9 vs 12.4 per 100 000).17 Ten percent of blood
and central nervous system infections caused by Sal-
monella species as reported to the Centers for Disease
Control and Prevention occur in children younger
than 1 year.26 Children of all ages with chronic con-
ditions such as sickle cell anemia are at high risk of
serious complications from infections with Salmonella
species.27

The dissemination of resistant Salmonella infections
through the food chain is well documented. A 6-state
outbreak of plasmid-mediated, multidrug-resistant
Salmonella newport infection attributed to consump-
tion of contaminated beef was traced back to a feed-
lot that used nontherapeutic doses of chlortetracy-
cline as a growth promoter in feed.28 Investigators
found the outbreak organism in isolates from both
animals and humans on an adjacent dairy farm. An
increased risk of illness caused by a resistant strain
was observed in patients who were taking antimicro-
bial agents for other infections (odds ratio, 51.3; P �
.001), suggesting that asymptomatic carriage was
converted to symptomatic infection by the use of
antimicrobial agents. Of 3 children younger than 10
years, 2 had received antimicrobial agents before
onset of their illness.

Neonatal infections caused by Salmonella species
also have been attributed to indirect exposure to
foodborne sources. Bezanson et al29 described a plas-
mid-mediated, 6-drug–resistant strain of Salmonella
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serotype Typhimurium acquired asymptomatically
by a pregnant woman from raw milk and passed to
her infant at birth. The infant became ill within 24
hours with septicemia and meningitis. Three to 4
days later, several other infants in the newborn nurs-
ery developed diarrhea with the same resistant or-
ganism. In another newborn nursery outbreak, Sal-
monella heidelberg resistant to chloramphenicol,
sulfamethoxazole, and tetracycline caused bloody di-
arrhea in 3 infants.30 The index case was a term
infant born by cesarean delivery after 18 hours of
ruptured membranes. The mother was a farmer’s
daughter who, until shortly before delivery, had
been working with new calves from a herd contain-
ing several sick calves.

The treatment of Salmonella infections, especially in
young children, has become increasingly difficult be-
cause of antimicrobial resistance. In the early 1980s,
the prevalence of multidrug-resistant Salmonella spe-
cies began to increase and by 1995 had reached 19%
in the United States.31 Some strains, particularly Sal-
monella serotype Typhimurium DT104, cause inva-
sive disease that frequently requires treatment but
may be resistant to 5 or more classes of antimicrobial
agents.32,33 Currently, extended-spectrum cephalo-
sporins have become the preferred drugs for empiric
treatment in pediatrics, and fluoroquinolones are
preferred in adults. The efficacy of these drugs may
now be threatened. In 1999, Molbak et al34 described
an outbreak in Denmark of Salmonella serotype Ty-
phimurium DT104 resistant to ampicillin, chloram-
phenicol, streptomycin, sulfonamides, tetracycline,
and quinolones, linked by molecular fingerprinting
(the process of identifying unique clones by DNA
typing) to 2 swine herds. Two patients died in this
outbreak, and therapeutic failure was considered re-
lated to antimicrobial resistance. Of 4 children, 1 was
an infant who was hospitalized and treated with
cefotaxime. Fey et al35 reported on a child from Ne-
braska who became infected with Salmonella serotype
Typhimurium DT104 resistant to ampicillin, chlor-
amphenicol, tetracycline, sulfisoxazole, kanamycin,
streptomycin, several classes of cephalosporins, az-
treonam, cefoxitin, gentamicin, and tobramycin. An
analysis of recent NARMS data revealed that 77% of
patients with culture-proven ceftriaxone-resistant
Salmonella infection between 1997 and 1998 were
younger than 18 years and that the prevalence of
ceftriaxone-resistant human isolates increased five-
fold from 0.1% in 1996 to 0.5% in 1999.36 Human
isolates of Salmonella species resistant to 8 or more
agents increased almost sevenfold from 0.3% in
1996% to 2% in 1999. Decreased susceptibility to
fluoroquinolones may also be emerging. According
to NARMS data, the prevalence of resistance to cip-
rofloxacin among Salmonella isolates increased from
0.4% in 1996 to 1% in 1999.

Major reservoirs for Salmonella infection are food
animals, including poultry, cattle, and swine. Non-
therapeutic antimicrobial agents are routinely used,
particularly in swine. One survey of 825 retail sam-
ples of raw chicken, turkey, pork, and beef revealed
an overall rate of 3% contamination with Salmonella
species.37 White et al38 recently reported that 20% of

retail ground meat samples were contaminated with
Salmonella species; 80% of these samples were resis-
tant to at least 1 antimicrobial agent, 53% were resis-
tant to at least 3 antimicrobial agents, and 16% were
resistant to ceftriaxone.

Enterococci
Enterococci are normal flora in food animals, do-

mesticated animals, wild animals, and humans. In
the 1990s, vancomycin-resistant enterococci (VRE)
became common bacterial pathogens responsible for
an increasing number of nosocomial infection in the
United States, including in children.39 Hospitalized
and seriously ill children are increasingly affect-
ed.40,41 Patterns in the prevalence of VRE infection
have developed differently in the United States and
Europe, helping to elucidate the links between use of
antimicrobial agents in animals and resistance in
humans. Whereas the epidemic of VRE infection in
the United States seems related to the large increase
in vancomycin use in human medicine,42 the in-
creased incidence of VRE infection in Europe seems
to be attributable to the use of antimicrobial agents in
animals. Vancomycin has not been used widely in
Europe in human medicine, but avoparcin, a related
glycopeptide, has been used as a growth promoter
for decades.43 Avoparcin selects for cross resistance
to vancomycin when used in farm animals.44,45 In the
United States, VRE is rarely cultured from healthy
individuals in the community,46 but it is often iso-
lated from healthy community members in Europe.47

In Europe, VRE can also be cultured from healthy
poultry, pigs,48 ponies, and dogs49; uncooked
chicken meat50 and minced pork; and raw sewage
from urban and rural locations.51 Molecular finger-
printing of these isolates shows much higher heter-
ogeneity in European isolates compared with US
isolates, suggesting that the prevalence of VRE in
Europe is a response of multiple enterococcal popu-
lations to the presence of avoparcin in a variety of
host species and locations.

Recent reports from the United States, however,
suggest a strong and emerging link between VRE
and agricultural use of antimicrobial agents. In re-
sponse to the epidemic of VRE infection, quinupris-
tin-dalfopristin (Q-D) was licensed for use in 1999 by
the US Food and Drug Administration as treatment
for highly resistant strains. Q-D is a streptogramin, a
class of antimicrobials not used previously in hu-
mans because of unacceptable toxicity.52 Virginiamy-
cin is a related streptogramin that has been used in
the United States as a growth promoter for poultry,
swine, and cattle since 1974.53 In a recent study, 58%
of 407 retail chicken samples and 1% of human stool
samples were found to harbor Q-D-resistant entero-
cocci 1 year before its release for human use, and
humans were also found to carry resistant organisms
without previous exposure to Q-D.54 This suggests
that ingestion of resistant enterococci in retail meats
resulted in colonization of the human gut by these
foodborne pathogens; such colonization of the gut of
humans has been documented for up to 14 days after
ingestion.55 It also demonstrates the potential risks of
using antimicrobial agents thought not to be impor-
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tant to human medicine as growth promoters. As
antimicrobial resistance increases, it is likely that
more veterinary agents may be modified for human
use. If resistance has already developed in animal
populations, however, the period of their efficacy in
human disease may be quite limited.

EUROPEAN EXPERIENCE
Sweden led Europe in banning antimicrobial

growth promoters in 1986.56 The ban in Sweden has
resulted in decreased use of antimicrobial agents in
food animals and, accompanied by improved animal
husbandry practices, sustained productivity and
profitability of the industry.57 Denmark, which has a
more industrialized animal production system simi-
lar to that in the United States, instituted a voluntary
ban on antimicrobial growth promoters in 1998. Den-
mark has had a similar decrease in antimicrobial use
and decreased prevalence of resistant organisms in
food animals without loss of productivity or profit-
ability.58

CONCLUSIONS
Resistance to antimicrobial agents is an increasing

and serious problem. Judicious use of antimicrobial
agents in humans will address only approximately
50% of use and will be insufficient to curb the accel-
erating upward trend in resistance. The largest non-
human use of antimicrobial agents is in food-animal
production, and most of this is in healthy animals to
increase growth or prevent diseases. Evidence now
exists that these uses of antimicrobial agents in food-
producing animals have a direct negative impact on
human health and multiple impacts on the selection
and dissemination of resistance genes in animals and
the environment. Children are at increased risk of
acquiring many of these infections with resistant bac-
teria and are at great risk of severe complications if
they become infected. Improved surveillance and
continued documentation will elucidate the magni-
tude of the impact that these uses have on public
health in general and children’s health in particular.
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CLINICAL REPORT

Office-Based Counseling for
Unintentional Injury Prevention
H. Garry Gardner, MD, and the Committee on Injury, Violence, and Poison Prevention

ABSTRACT
Unintentional injuries are the leading cause of death for children older than 1 year.
Pediatricians should include unintentional injury prevention as a major compo-
nent of anticipatory guidance for infants, children, and adolescents. The content of
injury-prevention counseling varies for infants, preschool-aged children, school-
aged children, and adolescents. This report provides guidance on the content of
unintentional injury-prevention counseling for each of those age groups.

INTRODUCTION
Unintentional injuries continue to be the leading cause of death in children older
than 1 year. In 2003, unintentional injuries caused 34.6% of all deaths in 1- to
4-year-olds, 37.8% of all deaths in 5- to 9-year-olds, 37.5% of all deaths in 10- to
14-year-olds, and 49.7% of all deaths in 15- to 19-year-olds. Among all children
from 1 to 19 years of age, 64.7% of unintentional injury deaths involved motor
vehicles.1

Pediatricians play a key role in educating parents about the risks of uninten-
tional injuries and specific measures to minimize those risks, including environ-
mental modification or the use of safety equipment. Anticipatory guidance is a
major component of well-child care and injury visits, and parents value the advice
and counseling they receive from their pediatricians. Anticipatory guidance for
injury prevention should be an integral part of the medical care provided for all
infants, children, and adolescents.

Counseling for the prevention of unintentional injuries needs to be appropriate
for the child’s age and locale. Initially, it is necessary for the counseling to be
provided to the parent or caregiver as both the role model for the child’s behavior
and the person who is most capable of modifying the child’s environment. As
children mature, counseling should be directed increasingly toward children or
adolescents as they become responsible for their own behavior. Physicians are
encouraged to document injury-prevention counseling in the medical chart.

In 1983, the American Academy of Pediatrics introduced The Injury Prevention
Program (TIPP). TIPP includes a safety-counseling schedule, age-appropriate safety
surveys, and age-appropriate safety sheets for families to take home.2 Physicians
may use different parts of TIPP to supplement their anticipatory guidance.2 The
interventions outlined here and in TIPP have been shown to be effective in
improving parental safety practices.3–9 A review of the literature on childhood
injury-prevention counseling in primary care settings demonstrated that 18 of 20
studies have shown positive outcomes in increasing knowledge and behavior and
in decreasing injury rates in children.10 A systematic review of 22 randomized,
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controlled trials of counseling and other interventions in
a clinical setting demonstrated improvement in certain
safety practices, specifically motor vehicle restraint use,
smoke alarm ownership, and maintenance of safe hot-
water temperature.11

INFANTS
Advise parents about the following issues:

1. Traffic safety: The correct use of currently approved
child safety restraints needs to be discussed. The in-
fant car safety seat should be rear-facing in the back
seat, never in the front seat if there is a passenger-side
air bag. Infants should never be left unattended in an
automobile. Parents need to be reminded of the im-
portance of using their own seat belts.12

2. Burn prevention: Smoke alarms in the home should
be installed and maintained.13,14 Hot-water tempera-
ture should be set at a maximum of 120°F to avoid
scald burns. Parents should be advised not to carry
their infant and hot liquids or foods at the same time.
Milk and formula should not be heated in the micro-
wave because it can heat unevenly, causing pockets
of liquid hot enough to scald the infant’s mouth.
Electrical outlets should be covered with devices that
will not pose a choking hazard.

3. Fall prevention: Window and stairway guards/gates
are necessary to prevent falls from heights.15 Infant
walkers should not be used.16 Infants should never be
left alone on any furniture such as changing tables,
beds, or sofas.

4. Choking prevention: Small parts or objects can pose a
choking hazard to young children. Round or cylin-
drical and compressible objects and foods can pose
life-threatening risks of airway obstruction. Balloons
pose a similar risk for young children. To avoid risk of
strangulation, parents should be advised to avoid
clothes and toys with long strings and cords and to cut
looped blind and drapery cords. Suffocation may oc-
cur from entrapment in unsafe crib environments
and access to waterbeds or plastic bags. Parents
should be aware of hazards in any home where an
infant spends time.

5. Drowning prevention: Because very young infants
drown most commonly in bathtubs and buckets
while unsupervised, advise parents never to leave
infants or young children in the bathtub or around
other bodies of water without constant adult super-
vision, and advise them to empty and properly store
buckets immediately after use.17–19 Parents should be
reminded that infant bath seats or supporting rings
are not a substitute for adult supervision.

6. Safe sleep environment: Infants should be placed for
sleep in a supine position in a crib that conforms to

current safety standards. Infants should not be put to
sleep on soft surfaces such as waterbeds or sofas.
Avoid soft materials in the infant’s sleep environ-
ment. If bumper pads are used, they should be re-
moved when the infant begins to stand. Never leave
the crib sides down when the infant is in the crib.20

7. Cardiopulmonary resuscitation: It is important that
parents become trained in infant and child cardiopul-
monary resuscitation and learn how to access their
local emergency medical services (eg, 911).

PRESCHOOL-AGED CHILDREN
Toddlers and young children are more able to explore
their environment but do so with little regard to risk or
consequences. Parents of preschool-aged children need
to be counseled to take a proactive role in protecting
their children.

1. Traffic safety: Toddlers may be placed in a forward-
facing car safety seat when they reach 1 year and 20
pounds, but it is best for them to remain rear-facing
until they reach the highest weight or height allowed
in that position by the car safety seat. Preschool-aged
children should always ride in the back seat. Parents
need to be reminded again of the importance of using
their own seat belts.12 Young children should never
be left unsupervised in or around cars. Driveways and
streets are particularly dangerous places for children
to play. Supervised pedestrian safety begins at this
age. Preschool-aged children are not ready to cross
the street alone. Children must be watched closely
when near driveways and streets.21 Use of an ap-
proved bicycle helmet begins with riding a tricycle or
bicycle with training wheels.

2. Burn prevention: Smoke alarm batteries should be
checked regularly.22 Children should be kept away
from hot oven doors, irons, wall heaters, and grills.
Advise parents to keep hot food and coffee out of the
reach of young children.14 Electrical outlets should be
covered.

3. Fall prevention: Toddlers learning to walk and climb
need to be protected from stairways, open windows,
and heavy furniture that could topple over.15

4. Poison prevention: Medicines and household prod-
ucts should be kept out of the sight and reach of
children and locked up whenever possible. These
items should be purchased and kept in original child-
proof containers or blister packs. Ipecac is no longer
recommended and, if present in the home, should be
discarded. Keep the poison control telephone number
(1-800-222-1222) handy.23

5. Drowning prevention: Backyard swimming pools or
spas need to be completely fenced on 4 sides to sep-
arate them from the house and yard; the fence should
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have a self-closing, self-latching gate.24 The gate
should open away from the pool and should be
checked often to ensure that it is in good working
order. Children younger than 5 years should swim
only with close adult “touch” supervision.17–19

6. Firearm safety: Because of the dangers that in-home
firearms, particularly handguns, pose to young chil-
dren, parents should be advised to keep handguns out
of places where children live and play. If parents
choose to keep a firearm in the home, the unloaded
gun and ammunition must be kept in separate locked
cabinets.25

SCHOOL-AGED CHILDREN
Advice to parents of elementary school–aged children
begins to be more focused on the child’s behavior. Chil-
dren begin to learn home safety rules by 3 to 4 years of
age.26 The child should then be included in this learning
process, and the parents should be reminded again of
their need to model safe behaviors.

1. Traffic safety: When children reach the top weight or
height allowed for their car safety seat, they need to
ride in booster seats. A booster seat should be used
until the child properly fits in the adult seat belt with
the shoulder belt lying across the chest, the lap belt
low and snug across the upper thighs, and the legs
bent at the knees when sitting against the vehicle seat
back (usually around 4 feet 9 inches in height and
between 8 and 12 years of age).12 Remind children
and parents that no one should ride in the bed of a
pickup truck.27 All-terrain vehicles (ATVs) should not
be used by children younger than 16 years.28,29 Re-
view safe pedestrian practices.21 Approved bicycle
helmets should be worn on every bike ride.30,31

2. Water safety: Children 5 years and older should be
taught to swim and should be taught appropriate
rules for water play. Children must never be allowed
to swim alone. Coast Guard–approved personal flota-
tion devices should be worn by all children engaged
in any boating activity.17

3. Sports safety: Adults who supervise children partici-
pating in organized sports programs and recreational
activities need to emphasize the importance of safety
equipment for the particular sport as well as appro-
priate physical conditioning for that sport.32–35 The use
of protective equipment for in-line skating and skate-
boarding needs emphasis.36,37

4. Firearm safety: In addition to removing firearms from
the home environment where children explore and
play, it is important for parents to ask whether there
is a gun in any home that their child visits. If parents
choose to keep a firearm in the home, the unloaded
gun and ammunition must be kept in separate locked
cabinets.25

ADOLESCENTS
Injury-prevention advice to adolescents ideally is in-
cluded in a broader discussion of healthy lifestyle
choices, especially the avoidance of alcohol, tobacco, or
other drug use. It is important for pediatricians, parents,
and schools to remain united in their efforts to promote
community choices that, by modifying the adolescent
environment, make adolescent risk-taking less likely to
occur, thus decreasing the risk of significant injury. Spe-
cific areas of injury-prevention guidance include the
following:

1. Traffic safety: Encourage seat belt use and discuss the
role of alcohol and drugs in teenage motor vehicle
crashes. Discuss specific ways to minimize distracted
driving, including eating, drinking, and especially us-
ing a cellular phone or electronic device while driv-
ing. Alert parents and adolescents to the dangers of
high-risk situations, including speeding and reckless
driving. Encourage compliance with graduated driv-
er-licensing laws. Parents should enact strict rules to
limit nighttime driving and the number of passengers
in the car.38 A helmet should be worn whenever
riding a bicycle, motorcycle, or ATV.28,30 ATVs should
not be used by children younger than 16 years.28

2. Water safety: Discuss the risks of swimming in remote
locations and at sites that are not designated as swim
areas as well as the dangers of alcohol and other drug
consumption during aquatic recreation activities (eg,
swimming, diving, boating). The first entry into any
body of water should be feet first, and it is important
to know the water’s depth and the location of any
underwater hazards before jumping or diving. Dis-
cuss the need to use an approved personal flotation
device whenever the child is riding on a boat or other
watercraft or fishing.17

3. Sports safety: Adolescents participating in organized
sports programs and recreational activities need to be
reminded of the importance of safety equipment, in-
cluding protective eyewear, for their particular sport
as well as appropriate physical conditioning for that
sport.32–35 The importance of using protective equip-
ment for in-line skating and skateboarding needs em-
phasis.36,37

4. Firearm safety: In-home firearms are particularly
dangerous during adolescence because of the poten-
tial for impulsive, unplanned use by teens resulting in
suicide, homicide, or serious unintentional injuries.
Firearms, and especially handguns, should be kept
out of the home. If parents choose to keep a firearm
in the home, the unloaded gun and ammunition
must be kept in separate locked cabinets. Parents
should ask whether there is a gun in any home that
teenagers visit.25
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CONCLUSIONS
Injury-prevention counseling should be integrated into
every well-child visit. Because of time constraints, spe-
cific topics could be addressed at different visits and
tailored to be appropriate for the season, the child’s
activities, and concerns and questions raised by the par-
ent. The topics addressed should be documented in the
medical record. TIPP information sheets could be at-
tached to vaccine information sheets on each visit. Tele-
phone numbers (eg, poison control center) and Web
sites could be posted in the waiting room along with
brochures and posters. Parents and children are often
receptive to injury-prevention counseling during a sick
visit, especially if it is related to an injury, a recent
emergency department visit, or injury to a sibling.39 Fi-
nally, pediatricians can be more effective advocates for
injury prevention by working with community re-
sources that have a major influence on children,11 such
as the school system, park district, Head Start, child care
centers, organizations such as the YMCA, and local me-
dia.
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CLINICAL REPORT

Ophthalmologic Examinations in
Children With Juvenile Rheumatoid
Arthritis
James Cassidy, MD, Jane Kivlin, MD, Carol Lindsley, MD, James Nocton, MD, the Section on

Rheumatology, and the Section on Ophthalmology

ABSTRACT
Unlike the joints, ocular involvement with juvenile rheumatoid arthritis is most
often asymptomatic; yet, the inflammation can cause serious morbidity with loss
of vision. Scheduled slit-lamp examinations by an ophthalmologist at specific
intervals can detect ocular disease early, and prompt treatment can prevent vision
loss.

INTRODUCTION
Chronic uveitis is an important and sometimes devastating complication of juve-
nile rheumatoid arthritis (JRA).1–3 The intraocular inflammation primarily affects
the iris and ciliary body (iridocyclitis), but the choroid may also be involved.4

Overall, the frequency varies from 2% to 34% in children with JRA.5–8 Diagnosis
of early involvement is not possible by direct ophthalmoscopy, but slit-lamp
examination will reveal the presence or absence of inflammatory cells and in-
creased protein within the anterior chamber of the eye.

Morbidity includes cataracts, glaucoma, band keratopathy, phthisis bulbi, and
loss of vision.7,9 Visual outcome has improved in the past 20 years; most children
have a relatively good prognosis if the disorder is detected and treated early.9,10

However, uveitis in children with JRA remains a leading cause of loss of vision and
blindness in the United States.

RISK FACTORS FOR CHRONIC UVEITIS

Articular Features
The classification of JRA describes a heterogeneous group of disorders of predom-
inantly peripheral arthritis with onset of disease before 16 years of age. The 3
major onset types defined by clinical manifestations in the first 6 months of the
disease are oligoarticular (pauciarticular), polyarticular, and systemic.11 The onset
type is determined by the systemic features of the illness and the number of joints
with arthritis at diagnosis. Oligoarticular JRA is defined by involvement of 4 or
fewer joints; polyarticular JRA is defined by involvement of �4 joints (usually
10–20); and systemic-onset JRA is defined by quotidian fevers during the first 6
weeks of the illness, almost always associated with a characteristic rash. Less than
1% of children with systemic-onset JRA develop chronic uveitis.5,7 Most children
with uveitis have an oligoarticular onset.1,2,7
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Chronic uveitis may be detected at the time of initial
diagnosis of arthritis; however, if not present at onset, it
most often presents during the next 4 to 7 years.7,12 The
period of highest risk is within 4 years of onset of arthri-
tis, although the risk is never entirely absent.7,12 Eye
involvement precedes involvement of the joints in ap-
proximately 5% of cases.

Children with JRA remain at risk of developing uve-
itis into adulthood. There are reports of uveitis diagnosed
initially more than 20 years after onset of arthritis.13 The
activity of the uveal inflammation does not parallel that
of the joint disease.14,15

Age
Children at greatest risk of developing uveitis are those
with oligoarticular-onset JRA.1,2,13 The peak age of onset
of arthritis in oligoarthritis is 1 to 5 years.12

Immunogenetic and Serologic Markers
The serologic marker most strongly associated with
chronic uveitis is the presence of antinuclear antibod-
ies.1,2,16 Antinuclear antibodies are present in 65% to
90% of children with chronic uveitis and are a major risk
factor for its development.7,17 They are usually detected
in low to moderate titers on HEp-2 cells and are of
unknown antigenic specificity. Rheumatoid factor is not
usually present in children with JRA, including those
with uveitis. Immunogenetic factors may predispose to
the development of chronic uveitis. The associated al-
leles are located predominantly in the major histocom-
patibility complex (MHC) region on chromosome 6 and
involve specificities in the HLA-DR, DP, and DQ re-
gions.18

Clinical Characteristics
The onset of ocular inflammation is insidious and
asymptomatic in most young children.1,2,17 Because of
the lack of symptoms or the cognitive recognition by the
child, the exact time of onset of ocular involvement is
frequently difficult to determine. This observation em-

phasizes the requirement for slit-lamp examination by
an ophthalmologist at diagnosis of JRA and periodically
thereafter.

Signs or symptoms in older children, rare as they are,
may include a red eye, decreased vision, unequal pupils,
ocular pain, and headaches and should prompt an ur-
gent eye examination. Most cases of uveitis are bilateral
(70% to 80%); unilateral disease may progress to bilat-
eral involvement.

Data compiled before widespread therapy with meth-
otrexate and tumor necrosis factor blockers indicated
that the prognosis was good in 25% of cases, and 25% of
children responded poorly to treatment and/or might
require surgery for cataracts or glaucoma.3 Approxi-
mately 50% of patients required prolonged treatment
for moderate to severe chronic inflammation; the visual
prognosis in these patients remained guarded. Early and
aggressive treatment of intraocular inflammation has
helped to reduce the morbidity of the ocular disease.19

FREQUENCY OF OPHTHALMOLOGIC EXAMINATIONS IN
CHILDRENWITH JRA
The suggested frequency of ophthalmologic visits for
children with JRA without known uveitis at diagnosis
and during follow-up is presented in Table 1. Once uve-
itis is diagnosed, the pediatric ophthalmologist will de-
termine the frequency of examinations on the basis of
response to therapy and complications. Because a sub-
stantial number of patients may have the eye disease
before or shortly after their arthritis is diagnosed, they
should have their initial eye examination within 1
month of the diagnosis of arthritis rather than waiting
for the first available appointment.
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TABLE 1 Frequency of Ophthalmologic Examination in Patients
With JRA

Type ANA Age at
Onset, y

Duration of
Disease, y

Risk
Category

Eye Examination
Frequency, mo

Oligoarthritis or
polyarthritis

� �6 �4 High 3

� �6 �4 Moderate 6
� �6 �7 Low 12
� �6 �4 Moderate 6
� �6 �4 Low 12
� �6 �4 Moderate 6
� �6 �4 Low 12
� �6 NA Low 12

Systemic disease
(fever, rash)

NA NA NA Low 12

ANA indicates antinuclear antibodies; NA, not applicable.
Recommendations for follow-up continue through childhood and adolescence.
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Nancy Kellogg, MD; and the Committee on Child Abuse and Neglect

Oral and Dental Aspects of Child Abuse and Neglect

ABSTRACT. In all 50 states, physicians and dentists are
required to report suspected cases of abuse and neglect to
social service or law enforcement agencies. The purpose
of this report is to review the oral and dental aspects of
physical and sexual abuse and dental neglect and the role
of physicians and dentists in evaluating such conditions.
This report addresses the evaluation of bite marks as
well as perioral and intraoral injuries, infections, and
diseases that may cause suspicion for child abuse or
neglect. Physicians receive minimal training in oral
health and dental injury and disease and, thus, may not
detect dental aspects of abuse or neglect as readily as
they do child abuse and neglect involving other areas of
the body. Therefore, physicians and dentists are encour-
aged to collaborate to increase the prevention, detection,
and treatment of these conditions. Pediatrics 2005;116:
1565–1568; bite marks, sexual abuse, physical abuse, den-
tal neglect.

ABBREVIATION. ABFO, American Board of Forensic Odontology.

PHYSICAL ABUSE

Craniofacial, head, face, and neck injuries occur
in more than half of the cases of child
abuse.1–10 A careful and thorough intraoral

and perioral examination is necessary in all cases of
suspected abuse and neglect. In addition, all sus-
pected victims of abuse or neglect, including chil-
dren in state custody or foster care, should be exam-
ined carefully not only for signs of oral trauma but
also for caries, gingivitis, and other oral health prob-
lems. Some authorities believe that the oral cavity
may be a central focus for physical abuse because of
its significance in communication and nutrition.11

Oral injuries may be inflicted with instruments such
as eating utensils or a bottle during forced feedings;
hands; fingers; or scalding liquids or caustic sub-
stances. The abuse may result in contusions, burns,
or lacerations of the tongue, lips, buccal mucosa,
palate (soft and hard), gingiva alveolar mucosa, or
frenum; fractured, displaced, or avulsed teeth; or
facial bone and jaw fractures. In 1 study,12 the lips
were the most common site for inflicted oral injuries
(54%), followed by the oral mucosa, teeth, gingiva,

and tongue. Discolored teeth, indicating pulpal ne-
crosis, may result from previous trauma.13,14 Gags
applied to the mouth may result in bruises, licheni-
fication, or scarring at the corners of the mouth.15

Some serious injuries of the oral cavity, including
posterior pharyngeal injuries and retropharyngeal
abscesses, may be inflicted by caregivers with facti-
tious disorder by proxy16 to simulate hemoptysis or
other symptoms requiring medical care; regardless
of caregiver motive, all inflicted injuries should be
reported for investigation. Unintentional or acciden-
tal injuries to the mouth are common and must be
distinguished from abuse by judging whether the
history, including the timing and mechanism of in-
jury, is consistent with the characteristics of the in-
jury and the child’s developmental capabilities. Mul-
tiple injuries, injuries in different stages of healing, or
a discrepant history should arouse a suspicion of
abuse. Consultation with or referral to a knowledge-
able dentist may be helpful.

SEXUAL ABUSE
Although the oral cavity is a frequent site of sexual

abuse in children,17 visible oral injuries or infections
are rare. When oral-genital contact is suspected, re-
ferral to specialized clinical settings equipped to con-
duct comprehensive examinations is recommended.
The American Academy of Pediatrics statement
“Guidelines in the Evaluation of Sexual Abuse of
Children”18 provides information regarding these
examinations.

Oral and perioral gonorrhea in prepubertal chil-
dren, diagnosed with appropriate culture techniques
and confirmatory testing, is pathognomonic of sex-
ual abuse19 but rare among prepubertal girls who are
evaluated for sexual abuse.20 Pharyngeal gonorrhea
is frequently asymptomatic.21 When oral-genital con-
tact is confirmed by history or examination findings,
universal testing for sexually transmitted diseases
within the oral cavity is controversial; the clinician
should consider risk factors (eg, chronic abuse, per-
petrator with a known sexually transmitted disease)
and the child’s clinical presentation in deciding
whether to conduct such testing. Although human
papillomavirus infection may result in oral or peri-
oral warts, the mode of transmission remains uncer-
tain and debatable. Human papillomavirus infec-
tions may be transmitted sexually through oral-
genital contact, vertically from mother to infant
during birth, or horizontally through nonsexual con-

The guidance in this report does not indicate an exclusive course of treat-
ment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.
doi:10.1542/peds.2005-2315
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tact from a child or caregiver’s hand to the genitals or
mouth.22 Unexplained injury or petechiae of the pal-
ate, particularly at the junction of the hard and soft
palate, may be evidence of forced oral sex.23 As with
all suspected child abuse or neglect, when sexual
abuse is suspected or diagnosed in a child, the case
must be reported to child protective services and/or
law enforcement agencies for investigation.24–27 A
multidisciplinary child abuse evaluation for the child
and family should be initiated.

Children who present acutely with a recent history
of sexual abuse may require specialized forensic test-
ing for semen and other foreign materials resulting
from assault. If a victim provides a history for oral-
penile contact, the buccal mucosa and tongue can be
swabbed with a sterile cotton-tipped applicator, then
the swab can be air dried and packaged appropri-
ately for laboratory analysis. However, specialized
hospitals and clinics equipped with protocols and
experienced personnel are best suited for collecting
such material and maintaining a chain of evidence
necessary for investigations.

BITE MARKS
Acute or healed bite marks may indicate abuse.

Dentists trained as forensic odontologists can assist
physicians in the detection and evaluation of bite
marks related to physical and sexual abuse.28 Bite
marks should be suspected when ecchymoses, abra-
sions, or lacerations are found in an elliptical or
ovoid pattern. Bite marks may have a central area of
ecchymoses (contusions) caused by 2 possible phe-
nomena: (1) positive pressure from the closing of the
teeth with disruption of small vessels or (2) negative
pressure caused by suction and tongue thrusting.
Bites produced by dogs and other carnivorous ani-
mals tend to tear flesh, whereas human bites com-
press flesh and can cause abrasions, contusions, and
lacerations but rarely avulsions of tissue. An interca-
nine distance (ie, the linear distance between the
central point of the cuspid tips) measuring more than
3.0 cm is suspicious for an adult human bite. 29

The pattern, size, contour, and color of the bite
mark should be evaluated by a forensic odontologist
or a forensic pathologist if an odontologist is not
available. If neither specialist is available, a physician
or dentist experienced in the patterns of child abuse
injuries should observe and document the bite-mark
characteristics photographically with an identifica-
tion tag and scale marker (eg, ruler) in the photo-
graph. The photograph should be taken such that the
angle of the camera lens is directly over the bite and
perpendicular to the plane of the bite to avoid dis-
tortion. A special photographic scale was developed
by the American Board of Forensic Odontology
(ABFO) for this purpose as well as for documenting
other patterned injuries and can be obtained from the
vendor (ABFO No. 2 reference scale, available from
Lightening Powder Co, Inc, 1230 Hoyt St SE, Salem,
OR 97302-2121). Names and contact information for
ABFO-certified odontologists can be obtained from
the ABFO Web site (www.abfo.org). In addition to
photographic evidence, every bite mark that shows
indentations should have a polyvinyl siloxane im-

pression made immediately after swabbing the bite
mark for secretions containing DNA. This impres-
sion will help provide a three-dimensional model of
the bite mark. Written observations and photographs
should be repeated daily for at least 3 days to docu-
ment the evolution of the bite. Because each person
has a characteristic bite pattern, a forensic odontolo-
gist may be able to match dental models (casts) of a
suspected abuser’s teeth with impressions or photo-
graphs of the bite.

Blood-group substances can be secreted in saliva.
DNA is present in epithelial cells from the mouth
and may be deposited in bites. Even if saliva and
cells have dried, they should be collected by using
the double-swab technique. First, a sterile cotton
swab moistened with distilled water is used to wipe
the area in question, dried, and placed in a specimen
tube. A second sterile, dry cotton swab cleans the
same area and then is dried and placed in a specimen
tube. A third control sample should be obtained from
an uninvolved area of the child’s skin. All samples
should be sent to a certified forensic laboratory for
prompt analysis.30 The chain of custody must be
maintained on all samples submitted for forensic
analysis. Questions regarding evidentiary procedure
should be directed to a law enforcement agency.

DENTAL NEGLECT
Dental neglect, as defined by the American Acad-

emy of Pediatric Dentistry, is the “willful failure of
parent or guardian to seek and follow through with
treatment necessary to ensure a level of oral health
essential for adequate function and freedom from
pain and infection.”31 Dental caries, periodontal dis-
eases, and other oral conditions, if left untreated, can
lead to pain, infection, and loss of function. These
undesirable outcomes can adversely affect learning,
communication, nutrition, and other activities neces-
sary for normal growth and development.32 Some
children who first present for dental care have severe
early childhood caries (formerly termed “infant bot-
tle” or “nursing” caries); caregivers with adequate
knowledge and willful failure to seek care must be
differentiated from caregivers without knowledge or
awareness of their child’s need for dental care in
determining the need to report such cases to child
protective services.

Failure to seek or obtain proper dental care may
result from factors such as family isolation, lack of
finances, parental ignorance, or lack of perceived
value of oral health.33 The point at which to consider
a parent negligent and to begin intervention occurs
after the parent has been properly alerted by a health
care professional about the nature and extent of the
child’s condition, the specific treatment needed, and
the mechanism of accessing that treatment.33 Because
many families face challenges in their attempts to
access dental care or insurance for their children, the
clinician should determine if dental services are
readily available and accessible to the child when
considering whether negligence has occurred.

The physician or dentist should be certain that the
caregivers understand the explanation of the disease
and its implications and, when barriers to the needed
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care exist, attempt to assist the families in finding
financial aid, transportation, or public facilities for
needed services. Parents should be reassured that
appropriate analgesic and anesthetic procedures will
be used to ensure the child’s comfort during dental
procedures. If, despite these efforts, the parents fail
to obtain therapy, the case should be reported to the
appropriate child protective services agency.31,33

CONCLUSIONS
Pediatricians should be aware that physical or sex-

ual abuse may result in oral or dental injuries or
conditions that sometimes can be confirmed by lab-
oratory findings. Furthermore, injuries inflicted by
one’s mouth or teeth may leave clues regarding the
timing and nature of the injury as well as the identity
of the perpetrator. Pediatricians are encouraged to be
knowledgeable about such findings and their signif-
icance and to meticulously observe and document
them. When questions arise or when consultation is
needed, a pediatric dentist or a dentist with formal
training in forensic odontology can ensure appropri-
ate testing, diagnosis, and treatment.

Pediatric dentists and oral and maxillofacial sur-
geons, whose advanced education programs include
a mandated child abuse curriculum, can provide
valuable information and assistance to physicians
about oral and dental aspects of child abuse and
neglect. The Prevent Abuse and Neglect Through
Dental Awareness (also known as PANDA; telephone:
501-661-2595; e-mail: lmouden@healthyarkansas.
com) coalition, which has trained thousands of phy-
sicians, nurses, teachers, child care providers, den-
tists, and dental auxiliaries, is another resource for
physicians seeking information on this issue. Physi-
cian members of multidisciplinary child abuse and
neglect teams are encouraged to identify such den-
tists in their communities to serve as consultants for
these teams. In addition, physicians with experience
or expertise in child abuse and neglect can make
themselves available to dentists and dental organi-
zations as consultants and educators. Such efforts
will strengthen our ability to prevent and detect
child abuse and neglect and enhance our ability to
care for and protect children.
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ABSTRACT. Early childhood dental caries has been
reported by the Centers for Disease Control and Preven-
tion to be perhaps the most prevalent infectious disease
of our nation’s children. Early childhood dental caries
occurs in all racial and socioeconomic groups; however, it
tends to be more prevalent in low-income children, in
whom it occurs in epidemic proportions. Dental caries
results from an overgrowth of specific organisms that are
a part of normally occurring human flora. Human dental
flora is site specific, and an infant is not colonized until
the eruption of the primary dentition at approximately 6
to 30 months of age. The most likely source of inocula-
tion of an infant’s dental flora is the mother or another
intimate care provider, through shared utensils, etc. De-
creasing the level of cariogenic organisms in the mother’s
dental flora at the time of colonization can significantly
impact the child’s predisposition to caries. To prevent
caries in children, high-risk individuals must be identi-
fied at an early age (preferably high-risk mothers during
prenatal care), and aggressive strategies should be
adopted, including anticipatory guidance, behavior mod-
ifications (oral hygiene and feeding practices), and estab-
lishment of a dental home by 1 year of age for children
deemed at risk.

INTRODUCTION

The Centers for Disease Control and Prevention
reports that dental caries is perhaps the most
prevalent of infectious diseases in our nation’s

children. Dental caries is 5 times more common than
asthma and 7 times more common than hay fever in
children.1 More than 40% of children have tooth
decay by the time they reach kindergarten.2 Infants
who are of low socioeconomic status, whose mothers
have a low education level, and who consume sug-
ary foods are 32 times more likely to have caries at
the age of 3 years than children in whom those risk
factors are not present.3 Decay of primary teeth can
affect children’s growth, lead to malocclusion, and
result in significant pain and potentially life-threat-
ening swelling. Because pediatricians and other pe-
diatric health care professionals are far more likely to
encounter new mothers and infants than are dentists,
it is essential that they be aware of the infectious
pathophysiology and associated risk factors of early
childhood dental caries to make appropriate deci-

sions regarding timely and effective intervention.
Dental decay can be well advanced by 3 years of age.

BACKGROUND
Dental caries results from an overgrowth of spe-

cific organisms that are part of normally occurring
human dental flora.4 Streptococcus mutans and Lacto-
bacillus species are considered to be principal indica-
tor organisms of those of aciduric bacteria responsi-
ble for caries. Human dental flora is site specific, and
an infant is not colonized with normal dental flora
until the eruption of the primary dentition at approx-
imately 6 to 30 months of age.5,6 The vertical coloni-
zation of S mutans from mother to infant is well
documented.7,8 In fact, genotypes of S mutans in in-
fants appear identical to those present in mothers in
approximately 71% of mother-infant pairs.9 Further-
more, evidence suggests that specific organisms ex-
hibit discrete windows of inoculation; the acquisition
of S mutans occurs at an average age of approxi-
mately 2 years.10

The significance of this information becomes fo-
cused when considering 3 points. First, high caries
rates run in families11 and are passed from mother to
child from generation to generation. The children of
mothers with high caries rates are at a higher risk of
decay.12 Second, approximately 70% of all dental
caries are found in 20% of our nation’s children.13

Third, the modification of the mother’s dental flora at
the time of the infant’s colonization can significantly
impact the child’s caries rate.14–16 Therefore, an oral
health risk assessment before 1 year of age affords
the opportunity to identify high-risk patients and to
provide timely referral and intervention for the child
and allows an invaluable opportunity to decrease the
level of cariogenic organisms in the mother with a
significant caries risk before and during colonization
of the infant.

BASIC PREVENTIVE STRATEGIES
Historically, the approach to preventing the devel-

opment of dental caries has been to establish and
maintain good oral hygiene, optimize systemic and
topical fluoride exposure, and eliminate prolonged
exposure to simple sugars in the diet. The success of
this age-old approach is also the foundation for the
ideal standard of establishment of the dental home

PEDIATRICS (ISSN 0031 4005). Copyright © 2003 by the American Acad-
emy of Pediatrics.

PEDIATRICS Vol. 111 No. 5 May 2003 1113



by 1 year of age, as endorsed by the American Dental
Association, the American Academy of Pediatric
Dentistry, supporting organizations of Bright Fu-
tures, and numerous other children’s health organi-
zations.

Dental caries typically results from diet-mediated
shifts in dental bacterial populations that favor aci-
dogenic-aciduric (cariogenic) organisms.17 The judi-
cious optimization of diet, fluoride intake, and hy-
giene reverses the aciduric shift, resulting in fewer
cariogenic flora and decreased rates of caries. Clini-
cal observations suggest that aciduric shifts are often
associated with pregnancy, with return to prepreg-
nancy cariogenic-benign flora ratio occurring on the
same timeline as the colonization of the infant with
dental flora (6 to 30 months of age). The overall
strategy is to lower the numbers of cariogenic bacte-
ria in the mother’s mouth and delay colonization as
long as possible (avoid sharing of spoons, orally
cleansing pacifiers, etc).

Tooth decay is a disease that is, by and large,
preventable. Because of how it is caused and when it
begins, however, steps to prevent it ideally should
begin prenatally with pregnant women and continue
with the mother and young child, beginning when
the infant is approximately 6 months of age. The
primary thrust of early risk assessment is to screen
for parent-infant groups who are at risk of early
childhood dental caries and would benefit from early
aggressive intervention. The ultimate goal of early
assessment is the timely delivery of educational in-
formation to populations at high risk of caries to
avoid the need for later surgical intervention.

ORAL HEALTH RISK ASSESSMENT
Every child should begin to receive oral health risk

assessments by 6 months of age by a qualified pedi-
atrician or a qualified pediatric health care profes-
sional. The Caries Risk Assessment Tool (provided
and continually updated by the American Academy
of Pediatric Dentistry and available at http://www.
aapd.org/members/referencemanual/pdfs/02-03/
Caries%20Risk%20Assess.pdf) can be used to deter-
mine the relative risk of caries of the patient. In the
case of the very young patient, a risk assessment to
identify parents (usually mothers) and infants with a
high predisposition to caries can easily be performed
by taking a simple dental history from a new mother.
Questions directed at dietary practices, fluoride ex-
posure, oral hygiene, utilization of dental services,
and the number and location of the mother’s dental
fillings can give a relative indication of the mother’s
baseline decay potential. Frequent sugar intake, low
fluoride exposure, poor oral hygiene practices, infre-
quent utilization of dental services and/or active
decay and/or multiple dental fillings in multiple
quadrants of the mouth indicates a high caries risk in
the mother. Because the dental history of the mother
has a direct correlation to that of her infant, it is
justifiable and appropriate for the pediatrician to
garner permission to examine the mother’s dentition
and gingival tissues. Additionally, clinical observa-
tions suggest that second and third infants tend to be
colonized earlier, when the mother’s cariogenic flora

is at a higher level. Therefore, the later-order off-
spring of a mother with mildly to moderately high
caries rate may be at higher risk of caries than are
offspring born earlier. Unfortunately, the lack of ac-
cessible longitudinal dental databases has not yet
allowed these observations to be epidemiologically
confirmed.

RISK GROUPS FOR DENTAL CARIES
The caries risk potential of an infant can be deter-

mined by the use of the Caries Risk Assessment Tool.
However, even the most judiciously designed and
implemented caries risk assessment tool can fail to
identify all infants at risk of early childhood dental
caries. If an infant is assessed to be within 1 of the
following risk groups, the care requirements would
be significant and surgically invasive; therefore,
these infants should be referred to a dentist as early
as 6 months of age and no later than 6 months after
the first tooth erupts or 12 months of age (whichever
comes first) for establishment of a dental home:

• Children with special health care needs
• Children of mothers with a high caries rate
• Children with demonstrable caries, plaque, demi-

neralization, and/or staining
• Children who sleep with a bottle or breastfeed

throughout the night
• Later-order offspring
• Children in families of low socioeconomic status

Despite all efforts to predict children at high risk of
caries, patients can and do fall outside statistical
expectations. In these cases, the mother may not be
the colonization source of the child’s dental flora, the
dietary intake of simple carbohydrates may be ex-
tremely high, or other uncontrollable factors may
combine to place the patient at risk of caries. There-
fore, screening for risk of caries in the parent and
patient coupled with oral health counseling, al-
though a feasible and equitable approach to early
childhood caries control, is not a substitute for early
establishment of the dental home. Whenever possi-
ble, the ideal approach to early childhood caries pre-
vention and management is the early establishment
of a dental home.

ESTABLISHING THE DENTAL HOME
The concept of the “dental home” is derived from

the American Academy of Pediatrics concept of the
“medical home.” The American Academy of Pediat-
rics states, “the medical care of infants, children,
and adolescents ideally should be accessible, contin-
uous, comprehensive, family centered, coordinated,
compassionate, and culturally effective. It should be
delivered or directed by well-trained physicians who
provide primary care and help to manage and facil-
itate essentially all aspects of pediatric care.”18 Pedi-
atric primary dental care needs to be delivered in a
similar manner. The dental home is a specialized
primary dental care provider within the philo-
sophical complex of the medical home. Referring a
child for an oral health examination by a dentist
who provides care for infants and young children
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6 months after the first tooth erupts or by 12 months
of age establishes the child’s dental home and pro-
vides an opportunity to implement preventive dental
health habits that meet each child’s unique needs
and keep the child free from dental or oral disease.
The dental home should be expected to provide:

• An accurate risk assessment for dental diseases
and conditions

• An individualized preventive dental health pro-
gram based on the risk assessment

• Anticipatory guidance about growth and develop-
ment issues (ie, teething, digit or pacifier habits,
and feeding practices)

• A plan for emergency dental trauma
• Information about proper care of the child’s teeth

and gingival tissues
• Information regarding proper nutrition and di-

etary practices
• Comprehensive dental care in accordance with

accepted guidelines and periodicity schedules for
pediatric dental health

• Referrals to other dental specialists, such as end-
odontists, oral surgeons, orthodontists, and peri-
odontists, when care cannot be provided directly
within the dental home

ANTICIPATORY GUIDANCE AND PARENT AND
PATIENT EDUCATION

General anticipatory guidance for the mother (or
other intimate caregiver) before and during the col-
onization process should include the following:

• Oral hygiene—the parent should be instructed to
brush thoroughly twice daily (morning and
evening) and to floss at least once every day.

• Diet—the parent should be instructed to consume
fruit juices only at meals and to avoid all carbon-
ated beverages during the first 30 months of the
infant’s life.

• Fluoride—the parent should be instructed to use a
fluoride toothpaste approved by the American
Dental Association and rinse every night with an
alcohol-free over-the-counter mouth rinse with
0.05% sodium fluoride.

• Caries removal—parents should be referred to a
dentist for an examination and restoration of all
active decay as soon as feasible.

• Delay of colonization—mothers should be edu-
cated to prevent early colonization of dental flora
in their infants by avoiding sharing of utensils (ie,
shared spoons, cleaning a dropped pacifier with
their saliva, etc).

• Xylitol chewing gums—recent evidence suggests
that the use of xylitol chewing gum (4 pieces per
day by mother) had a significant impact on de-
creasing the child’s caries rates.16

General anticipatory guidance for the young patient
(0 to 3 years of age) should include the following:

• Oral hygiene—the parent should begin to brush
the child’s teeth as soon as they erupt (twice daily,
morning and evening) and floss between the

child’s teeth once every day as soon as teeth con-
tact one another.

• Diet—after the eruption of the first teeth, the par-
ent should provide fruit juices (not to exceed 1 cup
per day) during meals only. Carbonated beverages
should be excluded from the child’s diet. Infants
should not be placed in bed with a bottle contain-
ing anything other than water. Ideally, infants
should have their mouths cleansed with a damp
cloth after feedings.

• Fluoride—all children should have optimal expo-
sure to topical and systemic fluoride. Caution
should be exercised in the administration of all
fluoride-containing products. The specific consid-
erations of the judicious administration of fluoride
should be reviewed and tailored to the unique
needs of each patient. Review articles with appli-
cable fluoride recommendations and supplemen-
tation algorithms are available.19–22

RECOMMENDATIONS
1. Early childhood caries is an infectious and pre-

ventable disease that is vertically transmitted
from mothers or other intimate caregivers to in-
fants. All health care professionals who serve
mothers and infants should integrate parent and
caregiver education into their practices that in-
struct effective methods of prevention of early
childhood caries.

2. The infectious and transmissible nature of bacteria
that cause early childhood caries and methods of
oral health risk assessment, anticipatory guidance,
and early intervention should be included in the
curriculum of all pediatric medical residency pro-
grams and postgraduate continuing medical edu-
cation curricula at an appropriate time.

3. Every child should begin to receive oral health
risk assessments by 6 months of age from a pedi-
atrician or a qualified pediatric health care profes-
sional.

4. Pediatricians, family practitioners, and pediatric
nurse practitioners and physician assistants
should be trained to perform an oral health risk
assessment on all children beginning by 6 months
of age to identify known risk factors for early
childhood dental caries.

5. Infants identified as having significant risk of car-
ies or assessed to be within 1 of the risk groups
listed in this statement should be entered into an
aggressive anticipatory guidance and intervention
program provided by a dentist between 6 and 12
months of age.

6. Pediatricians should support the concept of the
identification of a dental home as an ideal for all
children in the early toddler years.

SUMMARY
Early childhood dental caries emerges within all

cultural and economic pediatric populations; how-
ever, it approaches near epidemic proportions in
populations with low socioeconomic status. Dental
caries is an infectious disease usually passed from
mother to child from generation to generation. Judi-
cious optimization of diet, fluoride intake, and hy-
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giene can decrease bacterial levels of specific organ-
isms responsible for dental caries residing within
normal dental flora. Decreasing the levels of cario-
genic flora in the mother before and during the col-
onization process coupled with counseling directed
toward optimal practices of diet, oral hygiene, and
fluoride exposure can significantly and positively
impact the child’s predisposition to early childhood
caries.

Pediatricians and pediatric health care profession-
als should develop the knowledge base to perform
oral health risk assessments on all patients beginning
at 6 months of age. Patients who have been deter-
mined to be at risk of development of dental caries or
who fall into recognized risk groups should be di-
rected to establish a dental home 6 months after the
first tooth erupts or by 1 year of age (whichever
comes first).

The ideal deterrence to early childhood caries is
the establishment of the dental home when indicated
by the unique needs of the child. Although not al-
ways feasible because of manpower and participa-
tion issues, best practice dictates that whenever fea-
sible, all patients should have a comprehensive
dental examination by a dentist in the early toddler
years.
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Organized Sports for Children and Preadolescents

ABSTRACT. Participation in organized sports provides
an opportunity for young people to increase their phys-
ical activity and develop physical and social skills. How-
ever, when the demands and expectations of organized
sports exceed the maturation and readiness of the partic-
ipant, the positive aspects of participation can be ne-
gated. The nature of parental or adult involvement can
also influence the degree to which participation in orga-
nized sports is a positive experience for preadolescents.
This updates a previous policy statement on athletics for
preadolescents and incorporates guidelines for sports
participation for preschool children. Recommendations
are offered on how pediatricians can help determine a
child’s readiness to participate, how risks can be mini-
mized, and how child-oriented goals can be maximized.

INTRODUCTION

Participation in organized sports can have phys-
ical and social benefits for children. However,
the younger the participant, the greater the

concern about safety and benefits. The involvement
of preadolescents in organized sports is a relatively
recent phenomenon. In the early 20th century, phys-
ical activity was a more regular part of life for
the average child. Sports and games provided an
additional outlet for physical activity and were char-
acterized by play that was generally spontaneous,
unstructured, and without adult involvement. Par-
ticipation in such sports and games allowed for de-
velopment of motor skills, social interaction, creativ-
ity, and enjoyment for participants.

During the latter part of the 20th century, “free
play” or unstructured games primarily gave way to
organized sports. The starting age for organized
sports programs has also evolved to the point that
infant and preschool training programs are now
available for many sports. Organization of sports has
potential benefits of coaching, supervision, safety
rules, and proper equipment but can also create de-
mands and expectations that exceed the readiness
and capabilities of young participants. Organization
can also shift the focus to goals that are not neces-
sarily child oriented. Clearly, the nature of the orga-
nization can determine if it has a positive or negative
influence.

This statement is an update to a previous policy
statement on athletics for preadolescents1 and incor-
porates guidelines for sports participation for pre-
school children.2 Recommendations are made on

how pediatricians can help determine a child’s readi-
ness to participate in organized sports, how risks can
be minimized, and how child-oriented goals can be
maximized.

ORGANIZED SPORTS PROGRAMS: LIMITATIONS
AND RISKS

The effects of organized sports participation on
growth and maturation have come under question,
as have the effects of growth and maturation on the
ability to participate in sports. Because children are
beginning to train and compete at earlier ages, there
is increasing concern about potential negative effects
on growth and maturation. Reports of gymnasts and
divers with short stature or ballet dancers with lean
body types or late menarche have contributed to
such concerns. Despite such reports, it is unclear if
these characteristics were a result of intensive train-
ing or other factors, such as dietary practices, psy-
chological and emotional stress, or selection bias for
the sport.3

The effects of immaturity on sports participation
are more obvious. When the demands of a sport
exceed a child’s cognitive and physical development,
the child may develop feelings of failure and frustra-
tion. Even with coaches available to teach rules and
skills of a sport, children may not be ready to learn or
understand what is being taught. Furthermore, many
coaches are not equipped to deal with the needs or
abilities of children. Basic motor skills, such as
throwing, catching, kicking, and hitting a ball, do not
develop sooner simply as a result of introducing
them to children at an earlier age.4 Teaching or ex-
pecting these skills to develop before children are
developmentally ready is more likely to cause frus-
tration than long-term success in the sport.5 Because
most youth sports coaches are volunteers with little
or no formal training in child development, they
cannot be expected to correctly match demands of a
sport with a child’s readiness to participate. Educa-
tional programs are available for youth sports
coaches, but most coaches do not participate. None-
theless, coaches may still try to teach what often
cannot be learned and blame resulting failures on
shortcomings of athletes or themselves.

Parental or adult supervision of children’s activity
is usually considered to be desirable. However, in
organized sports, inappropriate or overzealous pa-
rental or adult influences can have negative effects.
Adults’ involvement in children’s sports activities
may bring goals or outcome measures that are not
oriented toward young participants. Tournaments,
all-star teams, most valuable player awards, tro-

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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phies, and awards banquets are by-products of adult
influences. Despite good intentions, increased in-
volvement of adults does not necessarily enhance the
child athlete’s enjoyment. The familiar image of a
parent imploring their 5-year-old to “catch the ball,”
“kick the ball,” or “run faster” is a reminder of how
adult encouragement can have discouraging effects.

ORGANIZED SPORTS PROGRAMS: BENEFITS
In contrast to unstructured or free play, participa-

tion in organized sports provides a greater opportu-
nity to develop rules specifically designed for health
and safety. Organization can allow for the establish-
ment of developmentally sound criteria for deter-
mining readiness to play. Organization can also al-
low for a fair process in choosing teams,6 matching
competitors,7 and enforcing rules. Rules specifically
targeted at younger athletes can reduce injuries. Rec-
ommendations have been made to limit dangerous
practices, such as headfirst sliding in baseball8 and
body checking in hockey.9 Safety accommodations
associated with organized youth sports can also in-
clude smaller playing fields, shorter contest times,
pitch counts for Little League pitchers, softer base-
balls, matching opponents by weight in youth foot-
ball, and adjusting play for extreme climatic condi-
tions.10 The availability of qualified coaches in
organized sports can be a key factor in providing
safety and a positive experience.

In this regard, the effects of organization provide
positive environments for young participants. Unfor-
tunately, not all youth sports participants have ac-
cess to all known safety measures. Furthermore, a
great deal remains to be learned about safety in
youth sports. Additional resources are needed to
study injury prevention and ensure that all partici-
pants will benefit from existing safety measures. The
prospects for additional development and imple-
mentation of safety measures are far greater for or-
ganized sports than for unstructured free play.

Despite many potential benefits of organization,
there is no consensus as to the overall value of orga-
nized sports for preadolescents. A return to the days
of free play has been suggested as one means to
eliminate negative aspects of organized sports. Un-
fortunately, the days when children had the time,
opportunity, or inclination to play in neighborhoods
or local parks have passed. Today, there are more
demands on a young person’s time, more options for
free time, diminished requirements for regular phys-
ical activity, and fewer opportunities for free play.
School-based physical education programs have also
been reduced throughout the years and can no
longer be relied on to provide adequate levels of
healthy activity.11

Regular physical activity can help reduce the risk
of many adult health problems, including diabetes,
obesity, and heart disease.12 However, with less time
dedicated to free play and school physical education
programs, the result may be lower activity levels and
lower levels of fitness for children. There is a greater
need to protect opportunities for structured and un-
structured physical activity for children. Organized
sports may not provide all physical activity needs

but can be a viable means to increase activity levels
in children and, hopefully, lead to the adoption of
active lifestyles as adults.

Organized Sports Programs: Optimizing the
Benefit-to-Risk Ratio

If organized sports are going to be safe, healthy,
and beneficial for children and preadolescents, there
must be reasonable goals for participation and ap-
propriate strategies to attain these goals. Reasonable
goals for children and preadolescents participating
in organized sports include acquisition of basic mo-
tor skills, increasing physical activity levels, learning
social skills necessary to work as a team, learning
good sportsmanship, and having fun.13

Organized sports sessions should be tailored to
match the developmental level of participants. Most
preschool children have short attention spans and
are easily distracted; therefore, exercise sessions
should be short and emphasize playfulness, experi-
mentation, and exploration of a wide variety of
movement experiences. A reasonable format would
consist of no longer than 15 to 20 minutes of struc-
tured activity combined with 30 minutes of free play.
Concentration will be maximized if instructional ses-
sions take place in a setting with minimal distraction.
Instructing younger children using a show-and-tell
format with physical demonstration may be more
effective than with verbal instruction.

For children and preadolescents, factors such as
fun, success, variety, freedom, family participation,
peer support, and enthusiastic leadership encourage
and maintain participation, whereas others such as
failure, embarrassment, competition, boredom, regi-
mentation, and injuries discourage subsequent par-
ticipation.14

Pediatricians, as experts in child development, can
help parents and coaches determine readiness of a
child to participate in organized sports. Readiness is
often defined relative to the demands of the sport.
Because different sports and even the same sport
may vary widely with respect to demands and ex-
pectations, pediatricians must understand these de-
mands to help determine if they are appropriate for
the physical and cognitive maturation of partici-
pants. Preparticipation examinations are typically
not mandated until junior high and high school.
However, annual examinations for younger children
afford an opportunity to promote physical activity
and address issues of readiness as they apply to
organized sports.

Pediatricians can further advocate safe sports par-
ticipation by promoting better education and train-
ing of youth sports coaches. Standards for coaching
competency are available, and certification for youth
sports coaches should address these competencies.15

In addition, pediatricians can work with sports ad-
ministrators and coaches within their community to
share relevant information on child development,
injury assessment, first aid, and injury prevention.
Pediatricians can also take an active role in develop-
ing safety programs while ensuring that existing
safety measures are observed. A pediatrician may be
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one of the few adults who can objectively determine
when pressures and expectations of organized sports
become excessive for any individual or group. Fi-
nally, pediatricians can serve as role models for ap-
propriate sideline behavior and can help parents and
other adults remember the reasons children want to
participate.

SUMMARY AND RECOMMENDATIONS
Organized sports for children and preadolescents

provide an opportunity for increased physical activ-
ity and an opportunity to learn sports and team skills
in an environment where risks of participation can
potentially be controlled. Unfortunately, when de-
mands and expectations of the sport exceed the mat-
uration or readiness of the participant, benefits of
participation are offset. The shift from child-oriented
goals to adult-oriented goals can further negate pos-
itive aspects of organized sports.

To optimize the safety and benefits of organized
sports for children and preadolescents and to pre-
serve this valuable opportunity for young people to
increase their physical activity levels, the American
Academy of Pediatrics recommends the following:

1. Organized sports programs for preadolescents
should complement, not replace, the regular phys-
ical activity that is a part of free play, child-orga-
nized games, recreational sports, and physical ed-
ucation programs in the schools. Regular physical
activity should be encouraged for all children
whether they participate in organized sports or
not.

2. Pediatricians are encouraged to help assess devel-
opmental readiness and medical suitability for
children and preadolescents to participate in or-
ganized sports and assist in matching a child’s
physical, social, and cognitive maturity with ap-
propriate sports activities.

3. Pediatricians can take an active role in youth
sports organizations by educating coaches about
developmental and safety issues, monitoring the
health and safety of children involved in orga-
nized sports, and advising committees on rules
and safety.

4. Pediatricians are encouraged to take an active role
in identifying and preserving goals of sports that
best serve young athletes.

5. Additional research and resources are needed to:
a. determine the optimal time for children to be-

gin participating in organized sports;
b. identify safe and effective training strategies

for growing and developing athletes;
c. educate youth sports coaches about unique

needs and characteristics of young athletes;
and

d. develop effective injury prevention strategies.
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POLICY STATEMENT
Organizational Principles to Guide and Define the Child Health Care System and/or Improve the Health of All Children

Committee on Pediatric Emergency Medicine

Overcrowding Crisis in Our Nation’s Emergency Departments:
Is Our Safety Net Unraveling?

ABSTRACT. Emergency departments (EDs) are a vital
component in our health care safety net, available 24
hours a day, 7 days a week, for all who require care.
There has been a steady increase in the volume and
acuity of patient visits to EDs, now with well over 100
million Americans (30 million children) receiving emer-
gency care annually. This rise in ED utilization has ef-
fectively saturated the capacity of EDs and emergency
medical services in many communities. The resulting
phenomenon, commonly referred to as ED overcrowding,
now threatens access to emergency services for those who
need them the most. As managers of the pediatric med-
ical home and advocates for children and optimal pedi-
atric health care, there is a very important role for pedi-
atricians and the American Academy of Pediatrics in
guiding health policy decision-makers toward effective
solutions that promote the medical home and timely
access to emergency care. Pediatrics 2004;114:878–888; ac-
cess to emergency care, ambulance diversion, emergency
medical services for children, EMTALA, emergency depart-
ment overcrowding.

ABBREVIATIONS. ED, emergency department; EMS, emergency
medical services; ACEP, American College of Emergency Physi-
cians; AHA, American Hospital Association; GAO, US General
Accounting Office; EMTALA, Emergency Medical Treatment and
Active Labor Act; MSE, medical screening examination; SCHIP,
State Children’s Health Insurance Program; IOM, Institute of
Medicine.

INTRODUCTION

Much has been written about the use of emer-
gency services. A prophetic 1958 study ex-
amining a significant increase in emergency

department (ED) utilization suggested that physi-
cians and hospitals should plan for the future by
increasing the number of emergency facilities.1 Since
that time, the number of ED visits in the United
States has increased more than 600%, with an esti-
mated 108 million ED visits in 2000.2 Thirty million
of those ED visits were for children 0 to 18 years of
age.2

Over the past 2 decades, there has been increasing
concern about this dramatic growth in ED visits.
During the mid-1980s and early 1990s, many health
care policy analysts viewed these increases as evi-
dence of overutilization of EDs, specifically for non-
emergent problems.3,4 Armed with data suggesting
that care provided in the ED was more expensive
and perhaps less effective, policy-makers and man-
aged care organizations worked to limit patients’

access to emergency care. This perception was per-
haps best summarized in 1993 by President Clinton,
who in a nationally televised speech to Congress and
the nation referred to EDs as “the most expensive
place of all” to get care.5

In the past decade, physicians and administrators
responsible for the management of municipal emer-
gency medical services (EMS) systems and hospital
EDs have been voicing their concern regarding the
capacity of their services. Their concern has been
driven by an increasingly familiar phenomenon,
overcrowding of EDs, which has worsened to the
point of crisis in certain communities.6–13 Surpris-
ingly, this saturation of emergency services is not
primarily a result of excessive, inappropriate use of
the ED by those with nonemergent problems. It
is a byproduct of increasing numbers of patients
with serious illnesses or injuries requiring hospital
and/or intensive care unit admission.14,15 Evidence
of the severity of the problem may be found in
numerous articles in the lay press and in publications
from the American College of Emergency Physicians
(ACEP),16–19 the Emergency Nurses Association,20,21

and the American Hospital Association (AHA)22–24

and in peer-reviewed journals such as Academic
Emergency Medicine, which recently devoted an entire
issue to this crisis and its related problems.25 The US
Senate has commissioned a study of ED overcrowd-
ing, as reported by the US General Accounting Office
(GAO) in March 2003.26 This problem has also gar-
nered the attention of the Joint Commission on
Accreditation of Healthcare Organizations, which
developed a standard regarding overcrowding for
publication in the 2004 Hospital Accreditation Manu-
al.27

So, how did this happen, what are the implica-
tions, and what can pediatric health care profession-
als do to help? ED overcrowding has evolved from a
complex series of problems. An understanding of the
key legislative, social, and health care economic fac-
tors that have led us to where we are today is war-
ranted before considering potential solutions.

THE EMERGENCY MEDICAL TREATMENT AND
ACTIVE LABOR ACT: THE UNDERFUNDED

FEDERAL MANDATE FOR UNIVERSAL
HEALTH CARE

The Emergency Medical Treatment and Active La-
bor Act (EMTALA) was enacted in 1985 as part of the
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Consolidated Omnibus Budget Reconciliation Act.
Its purpose was to protect the rights of indigent
patients seeking emergency care.28 The law was a
response to the practice of patient “dumping,” the
refusal of a hospital (and/or hospital-based physi-
cians) to provide emergency care for patients who
could not pay for their care. This regulation requires
all Medicare-participating hospitals to provide a
medical screening examination (MSE) for all patients
who present for care to the ED regardless of their
ability to pay.29–31

Subsequent revisions, reinterpretation, and in-
creased enforcement of this law over the past decade
have expanded the reach of EMTALA, delineating
the responsibility of hospitals, EDs, and their physi-
cians to provide services to all patients who request
them in a nondiscriminatory and consistent manner.
The law specifies that the scope of the MSE should
include all ancillary services routinely available to
the ED, such as physician consultation and inpatient
care, if required.32 In the absence of a national uni-
versal health benefits program, hospital EDs are es-
sentially the only place in our current health care
system at which all patients are guaranteed medical
care.3,4,29,33

Although clearly intended to promote the public
good, EMTALA poses a profound economic chal-
lenge for hospitals and emergency care profession-
als, because this mandate for care does not carry with
it a mandate for reimbursement for services ren-
dered. Nationwide, EMTALA requirements are esti-
mated to cost emergency care professionals more
than $425 million annually.17 Mitchell and Remmel34

projected the financial impact of uncompensated
emergency care in the state of Florida to reach an
annual cost of $100 000 per emergency physician.
This “free care” was estimated to be 5 times the
amount provided by primary care physicians in that
state. National data from 1998 suggest that the total
direct expense for emergency physician services pro-
vided to uninsured patients approximated $1 bil-
lion.17,35 Hospital facility costs for this same group of
patients exceeded another $2 billion.29,35 This incred-
ible economic burden is exacerbated by insufficient
Medicare reimbursement, which frequently fails to
cover the direct costs of either the hospital facility or
the emergency physician. In most states, services
provided under Medicaid are reimbursed at 30% to
50% less than the same services provided under
Medicare, creating an even greater funding gap for
those providing care to our nation’s 44.3 million
Medicaid recipients.36,37 It is little wonder that these
financial stresses have resulted in the closure of
nearly 500 hospitals and more than 1000 EDs over
the past decade.38

More recently, the Centers for Medicare and Med-
icaid Services published a set of rule changes39 that
seem to be an effort at moving the law back toward
its original intent as well as giving the courts clearer
guidance for enforcement. The new rules clarify that
a hospital must maintain an on-call physician list
“that best meets the needs of the hospital’s pa-
tients.”39 Physicians no longer have to be available
all the time, but the hospital must have a written

policy on how to deal with times when the on-call
specialist is unavailable. Although this seems to be
good news for rural and smaller hospitals and their
medical staff members who have struggled to pro-
vide 24-hour coverage, this relaxation ultimately
could contribute to a greater reliance on hospitals
that suffer the most from overcrowding: large urban
tertiary care centers, trauma centers, and academic
medical centers.

Although EMTALA interpretation and enforce-
ment has become increasingly punitive,40,41

EMTALA is arguably more important today than
when it was first enacted. With growing numbers of
uninsured Americans, more physicians opting not to
provide services to Medicaid and Medicare benefi-
ciaries, and a failing public health and social welfare
network, the ED has become one of the few reliable
points of health care access in an unraveling safety
net.3,4,25,42–45

THE EXPANDING ROLE OF THE ED IN A
SHRINKING PUBLIC HEALTH SAFETY NET

Hospital EDs hold a very strategic position in the
continuum of care in our society. Accessible and
always open, the ED remains one of the few institu-
tions available to aid all persons. Services are pro-
vided regardless of economic or social status and
without an appointment. As previously noted, this
societal responsibility has been both affirmed and
mandated through federal legislation.

The importance of the ED’s role has increased over
the past decade as other public health and social care
programs have eroded. Many people in need do not
qualify for public support or are unable to take ad-
vantage of services to which they are entitled, includ-
ing several million uninsured and underinsured chil-
dren who could qualify for Medicaid or State
Children’s Health Insurance Program (SCHIP) ben-
efits.46,47 Disadvantaged Americans may pass
through the entrance of an ED more than any other
public institution. Some have suggested that this rep-
resents a remarkable opportunity for EDs to serve
the needs of the disadvantaged by developing their
full potential as social welfare institutions.48–51

In 2000, the Institute of Medicine (IOM) published
a report titled America’s Health Care Safety Net: Intact
but Endangered.52 The goal of the IOM was to “exam-
ine the impact of Medicaid managed care and other
changes in health care coverage on the future viabil-
ity of safety net providers operating primarily in
ambulatory and primary care settings.”52 In its re-
port, the IOM panel expressed grave concern for the
current and future state of our nation’s unraveling
health care safety net and the vulnerable populations
it serves. The report described several trends that
seem to threaten the viability of safety net providers.
These trends included inadequate monitoring of
safety net viability and function, poor integration of
services, financial instability of core safety net pro-
viders, and rapid shifts to Medicaid managed care.44

Although this report did not specifically focus on the
role played by EDs, it is clear that EDs meet the 2
defining characteristics of core safety net providers:
1) maintenance of an open-door policy, offering ser-
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vices to patients regardless of their ability to pay; and
2) caring for a patient mix with a substantial share of
Medicaid, uninsured, and other vulnerable popula-
tions.52

The number of uninsured Americans has grown
steadily every year, even during the economic boom
of the 1990s. In our nation of amazing wealth, there
is also great poverty. There were approximately 43.6
million uninsured Americans in 2002, including
12.5 million children through 21 years of age. In fact,
the proportion of the nonelderly American popula-
tion (younger than 65 years) with health insurance
coverage decreased in 2002 to a post-1987 low of
82.7%.53 Although difficult to assess, there are be-
tween 4 and 13 million homeless persons in America.54

More than 30% of children younger than 21 years (24.2
million) receive their health care benefits through the
Medicaid program.37 Although there are data showing
that the Medicaid program has significantly improved
the primary care access of impoverished chil-
dren,46,47,55,56 the program has fallen far short of creat-
ing equity between Medicaid beneficiaries and children
living above the poverty line.46,47,55–57

An analysis of data from the 1988 National Health
Interview Survey provides additional insight into the
problem. Indigent children with Medicaid insurance
were more likely to have a regular source of health
care than those without Medicaid coverage. How-
ever, in comparison with children living above the
poverty line, poor children with Medicaid were less
likely to receive routine care in a physician’s office,
were more likely to lack continuity between their
usual sources for sick and well care, and were more
likely to identify hospital EDs as their preferred
source for sick care.46 In all, the survey determined
that 6 million children lacked a usual source for
primary care, and 12 million had not made a timely
visit for preventive health care.46 Although studies a
decade later indicated significant improvement in

access to care for Medicaid beneficiaries, these chil-
dren are still less likely to have a consistent source of
health care and are 3 times more likely to have unmet
health needs than are nonpoor children with private
insurance.57,58 Recent studies by the GAO indicate
that less than half of Medicaid and SCHIP recipients
have received early and periodic screening, diagnosis,
and treatment services and that most states are doing
little to monitor the use of primary or preventive health
care services in this vulnerable population.59,60

Complaint urgency aside, inadequate or inaccessi-
ble sources of primary care are frequently cited as the
most common reason for use of emergency servic-
es.61–66 Studies examining the use of EDs by children
for routine sick care have found several key demo-
graphic risk factors for “excessive” ED use, including
black versus white race, single versus 2-parent fam-
ily, parent with less than high school education ver-
sus education at the high school level or greater, poor
versus nonpoor, and urban versus suburban loca-
tion.67 Children who receive their usual care in a
neighborhood health clinic seem to be twice as likely
as private-office practice patients to seek care in the
ED. Furthermore, the absence of readily available
primary care physicians is significantly associated
(twofold increase) with ED use.67

What remains unclear is the role that health insur-
ance plays in the use of emergency services. Data for
1998 from the National Center for Health Statistics
indicate different utilization rates for commercially
insured (19.9 visits per 100 individuals), Medicaid
(64.2 visits per 100 individuals), and uninsured (34.2
visits per 100 individuals) patient groups.29,68

Viewed as a proportion of total ambulatory care
utilization, data from the 2001 National Ambulatory
Medical Care Survey indicate that ED visits repre-
sented 25% of all outpatient use by the uninsured
versus 17.5% by Medicaid recipients and nearly 8%
by those with private insurance.69 Although it would

Fig. 1. Trend in ED visit rates: United States, 1992–2001. Source: McCaig LF, Burt CW. National Hospital Ambulatory Medical Care Survey:
2001 Emergency Department Summary. Hyattsville, MD: National Center for Health Statistics; 2003.
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seem that Medicaid and uninsured patients are more
likely to use the ED for acute episodic care, when one
controls for confounding variables, this does not
hold true.70 Several studies have found that the lack
of an established primary care relationship or the
lack of accessible primary care services (not the lack
of health insurance) are the primary risk factors for
nonurgent ED visits.61,67,71,72 In fact, it was the steady
growth in the utilization of emergency services by
privately insured patients that represented the larg-
est segment of increased ED visits between 1996 and
2001 (Fig 1).73

A primary influence for the great attention and
concern regarding ED utilization by these popula-
tions is the well-held perception of a relatively high
cost for those services. Various studies have sug-
gested cost differentials between ED care and the
same care in a doctor’s office to be between 50% and
100%.3 Although charges are a poor reflection of true
cost, the relative cost of ED care may be best under-
stood through an analysis of marginal cost, or the
cost of seeing 1 additional patient. In a study of 6 EDs
in Michigan, Williams35 found the marginal cost (the
direct cost incurred from providing care for 1 addi-
tional patient) of an urgent ED visit to be $148,
whereas for nonurgent visits, that cost was only $24,
an amount likely less than the marginal cost associ-
ated with keeping a doctor’s office open after regular
office hours for nonurgent patient visits. In other
words, EDs may be a cost-effective solution for cer-
tain components of after-hours ambulatory care.

DEFINING ED OVERCROWDING
Although the subjective assessment that a partic-

ular ED (or any public facility) is overcrowded may
be inherently obvious to the average observer, objec-
tive and generalizable indicators of ED capacity and
precise patient volume or acuity thresholds consis-
tent with saturation of ED resources have proven to
be difficult to define scientifically.14 ED overcrowd-
ing is defined by the ACEP as a situation in which
the identified need for emergency services outstrips
available resources in the ED16 (the Appendix con-
tains a list of terms and metrics typically used in
describing ED overcrowding and their definitions).
In fact, part of the problem faced by those who
manage emergency care systems is that there is not a
universally held gold-standard definition for ED
overcrowding.43 Some have described overcrowding
on the basis of excessive waiting times to see an ED
physician or by treatment time delays in the ED.
Others have based the definition on delays in the
movement of admitted ED patients to inpatient beds.
For some, the definition is based on the number of
patients versus the number of available ED treatment
stations (beds) or the forced use of nontreatment
areas (eg, the ED hallway) to care for or hold ED
patients. Others have attempted to define over-
crowding on the basis of an assessment of patient
acuity in the ED in relation to staffing resources.
Finally, some link ED overcrowding to the need to
divert incoming ambulance transports.43

Surveys of ED medical directors have identified a
number of commonly held definitions for over-

crowding, including patients placed in hallways, all
ED beds occupied for more than 6 hours per day, a
full ED waiting room for 6 hours or more per day,
physicians feeling rushed for 6 hours or more per
day, and acutely ill patients who wait more than 60
minutes to see a physician.7,74 To better understand
increasing demand for emergency services, pursue
multicenter or regional research on overcrowding,
and plan for future ED resource needs, some have
proposed the use of standard formulas to assess ED
capacity (Table 1).75

STUDIES ON ED UTILIZATION AND
OVERCROWDING

ED overcrowding is an obvious, almost predict-
able symptom of steadily growing demand that has
exceeded available resources. ED visits have in-
creased nearly 20% over the past decade. In 1988,
5200 US hospitals had 86 million ED visits. A decade
later, emergency care was provided for 103 million
encounters, but by this time only 4700 hospital EDs
provided emergency care.17 Many EDs are experi-
encing significant increases in their patient volumes
because of regional population growth, an increasing
number of visits from uninsured and underinsured
patients, and decreased access to primary care ser-
vices. In general, the pace and extent of facility and
personnel resource expansion in the remaining EDs
has not kept up with patient volume and acuity
increases.

As the prevalence and severity of the phenomenon
has grown, so have the number of descriptive reports
and studies attempting to assess overcrowding. A
decade ago, only a small percentage (less than 10%)
of ED directors, mostly those from urban public hos-
pitals, reported concerns about overcrowding.19

More recent studies find nearly all ED medical direc-
tors reporting at least periodic ED saturation, with a
steadily increasing number of directors reporting it
as a frequent problem.7,8,10,12,16,22,26,74,76,77

Derlet et al7 conducted a national random survey
of 575 ED directors in 1998–1999 regarding the def-
inition and extent of ED overcrowding and factors
associated with it. Ninety-one percent of the re-
sponding medical directors reported ED overcrowd-
ing, with 53% reporting overcrowding occurring sev-
eral times a week and 39% stating that it was a daily

TABLE 1. Calculations to Assess ED Overcrowding66

Bed ratio (BR): the relationship between the number of ED
patients and the number of treatment stations (beds) in the
ED at any given time.

BR � (number of patients in ED � predicted arrivals �
predicted departures)/ED beds

Acuity ratio (AR): a measure of total patient acuity in the ED at
a given point in time

AR � sum of patient triage category/number of patients or
sum of all triage scores/number of patients

Provider ratio (PR): the relationship between patient arrivals
and ED physician staff, specifically the number of patients
per hour (PPH) that each provider can manage

PR � arrivals per hour/the sum of PPH for each physician
Demand value (DV): an overall measure of ED demand,

including bed capacity, total patient acuity, and provider
resources

DV � (BR � PR) � AR
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problem. Overcrowding problems were similar
(more than 90%) in academic and private hospitals,
although hospitals serving populations of greater
than 250 000 had higher rates of overcrowding than
did hospitals serving smaller populations (96% vs
87%). One third of the directors reported that pa-
tients had experienced poor outcomes as a result of
overcrowding. Most frequently cited causes for over-
crowding were high ED patient acuity, hospital bed
shortage, high ED patient volume, ancillary service
delays, and insufficient ED space.7

The AHA surveyed member hospitals regarding
ED capacity and overcrowding in November 2001.22

A total of 1500 hospitals responded. ED visit volume
had grown by 5% over the previous year. Overall,
62% of respondents reported that they were either at
or above the operating capacity of their ED, with 80%
of teaching hospitals and urban hospitals and 90% of
level I trauma centers experiencing this problem.
One third of all hospitals experienced “ED diver-
sion,” with more than half of the urban hospitals
reporting some time on diversion. One third of urban
hospitals reported being on ambulance diversion at
least 10% of the time, with 1 of 8 reporting time on
diversion at 20% or greater. Lack of available, staffed
critical care beds was the number one reason cited by
hospitals for ED diversion.22

Lambe et al76 conducted an analysis of the changes
in California’s hospital ED capacity between 1990
and 1999. Over the decade, the number of EDs in
California decreased by 12%. The total number of ED
treatment stations (ED beds) increased by 16%, but
there was a 27% increase in visits per ED, with dis-
proportionately greater volume increases in public
versus private hospitals. In regard to patient acuity,
critical care visits per ED increased by 59%, and
nonurgent visits decreased by 8%.76 The combination
of volume and acuity increases was hypothesized to
be the source of ED overcrowding. A 1999 survey of
California ED medical directors found that 96% re-
ported overcrowding as a problem, and 28% re-
ported daily overcrowding.74 The most frequently
cited causes for overcrowding were increasing pa-
tient acuity and volume, hospital bed shortage, lab-
oratory delays, and nursing shortage.

A 2001 survey of ED medical directors in the state
of Washington revealed that 100% of large hospitals
and 91% of small hospitals reporting overcrowding
problems.16 Frequent overcrowding (more than 3
times per week) was reported by 59% of large hos-
pitals. On average, hospitals were on ambulance di-
version 18 times per month, with an average time on
diversion of 7.5 hours. The 3 most common reasons
cited for overcrowding were volume overload, full
hospital capacity, and nonphysician staff shortages.16

ED medical directors in Massachusetts were sur-
veyed in 2000 regarding the causes of ambulance
diversion.77 Diversion was attributed most often to a
lack of inpatient bed capacity and increased numbers
of high-acuity patients in the ED. Nearly 90% re-
ported facing a nursing shortage, which contributed
to the problem. Seventy-two percent of the medical
directors believed that patient care was compro-
mised in some manner by overcrowding, and 21%

reported adverse patient outcomes directly attribut-
able to overcrowding.77

In response to numerous anecdotal reports in the
news media, the Committee on Government Reform
of the US House of Representatives commissioned a
study on ambulance diversion in 2000. In their re-
port, National Preparedness: Ambulance Diversions Im-
pede Access to Emergency Rooms,13 the committee
found ambulance diversion impeding timely access
to metropolitan emergency services in 22 states, af-
fecting nearly 75 million Americans residing in those
areas.13

The GAO, commissioned by the US Senate Com-
mittee on Finance to study ED overcrowding, con-
ducted a national survey of more than 2000 hospital
EDs in 2001.26 Two of every 3 EDs reported diversion
at some point during that year. ED overcrowding
and diversion was reported to be more common by
hospitals located in areas with larger populations or
those with high rates of population growth and by
hospitals in areas with higher-than-average propor-
tions of people without health insurance. Over-
crowding was also more prevalent at trauma centers
and teaching hospitals. Although no single factor
stood out as the primary reason for ED overcrowd-
ing, the factor most commonly associated with
crowding was the inability to transfer existing ED
patients to hospital inpatient beds. Ninety percent of
the surveyed hospitals reported “boarding” of ad-
mitted patients in their ED, with nearly 50% indicat-
ing an average boarding time of 2 hours or longer.
Inpatient beds in greatest demand were intensive
care unit and other monitored beds.26

KEY FACTORS CONTRIBUTING TO ED
OVERCROWDING

Although increasing demand and fewer EDs are
part of the problem, as indicated in the GAO report,
many experts feel that the primary source of ED
overcrowding is the increasing difficulty that most
EDs face in moving acutely ill “admitted” patients
from ED beds to inpatient beds. Intense economic
pressures over the past 2 decades have forced most
hospitals to decrease inpatient care capacity, leaving
many with an inadequate number of inpatient beds
or insufficient qualified nursing staff to handle fluc-
tuating levels of demand. According to the AHA,
there were 1.36 million inpatient beds in 6933 hospi-
tals in 1981, 927 000 staffed beds in 5370 hospitals in
1991, and 829 000 beds in 4956 hospitals in 1999.78

With nearly all hospitals running at a higher cen-
sus, it has become more difficult to admit patients.
This seems especially true for patients (including
children) who require admission on an unscheduled
or emergency basis and compete for a limited num-
ber of beds with scheduled inpatient procedures and
semielective admissions.26 Tertiary and critical care
beds are particularly in short supply. With no other
place to move seriously ill or injured patients in need
of admission, EDs must hold these patients for in-
creasingly greater periods of time until an inpatient
bed is available. These admitted patients, commonly
referred to as “ED boarders,” require ongoing care,
consuming already taxed ED resources. Boarders es-
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sentially shrink the capacity of the ED and compro-
mise its ability to provide timely care for incoming
ambulance cases as well as acute patients who are
still waiting to be seen. Although not conclusive,
risk-management studies suggest that overcrowding
and boarded inpatients pose considerable risk for
medical errors.43 ED overcrowding also has a dele-
terious effect on the teaching missions of academic
medical centers, with more than 90% of teaching
hospitals reporting overcrowding.79

Adding to the mismatch between a steadily grow-
ing patient demand and relatively fixed ED capacity
is a shortage of qualified ED staff. Real shortages
exist in the supply of residency-trained emergency
physicians80 and subspecialty-trained pediatric
emergency physicians. The effects of new residency
training rules and the reduction of trainee work
hours on both hospital and ED capacity at teaching
hospitals are yet to be appreciated. Among all the
supply shortages in health care professional groups,
the greatest deficiency is found within the ranks of
registered nurses. Experienced ED nurses are truly
the backbone of emergency care. Nationwide, there
is a well-recognized deficiency of nurses, with va-
cancy rates in some states as high as 18%.81 Annual
turnover rates in high-stress practice settings such as
EDs can be 30% or higher. Added to the dilemma of
a small workforce is the fact that this workforce is
aging steadily. The latest studies indicate an average
age of 46 years for the nursing workforce, with only
9% of nurses now younger than 30 years of age, a
40% decrease from 1983 to 1998. One study projects
a deficit of nearly 300 000 registered nurses by 2020.82

Another notable problem that threatens the viabil-
ity of our emergency care system and the well-being
of the patients it serves is a decreasing number of
medical and surgical subspecialists who are willing
or available to provide consultative backup to the
ED.83,84 A growing number of hospitals no longer
have a “full panel” of on-call specialists who, be-
cause of the EMTALA mandate, are expected to pro-
vide consultative support to the ED. This problem
has grown beyond small rural hospitals to affect
large urban hospitals, including trauma centers. This
problem will likely spread further in the wake of the
November 2003 revisions to EMTALA that relax on-
call physician requirements.

Global shortages in key medical subspecialties and
surgical specialties and variations in geographic
availability are both long-standing contributors to
ED overcrowding, particularly for rural hospitals.
More recently, 2 pressing issues are driving this
growing deficiency. The first is a recent and alarming
increase in professional liability insurance premi-
ums. A recent American Medical Association study
identified 44 of 50 states as having a current or
impending liability crisis, with premiums for some
subspecialists increasing as much as 25% to 50%
annually.85 Physicians who provide ED or trauma
on-call services typically pay higher liability insur-
ance premiums than those who do not. Many sub-
specialists have concluded that they can no longer
afford to provide ED on-call services. The second
issue is the increasing percentage of uninsured or

underinsured ED patients and managed care barri-
ers, all of which contribute to poor reimbursement
for the mandated emergency services provided by
these on-call specialists.

Numerous other factors have contributed to the
overcrowding crisis (Table 2). Although some prob-
lems are internal to the ED, most are not. Insufficient
access to primary and subspecialty care services and
barriers to follow-up care each contribute signifi-
cantly to the problem. The ED has been characterized
by some as the proverbial “canary in the coal mine,”
with ED overcrowding representing a warning sign
of growing distress within hospital and primary care
delivery systems and a fraying health care safety net.

DELETERIOUS EFFECTS OF ED OVERCROWDING
Overcrowding of EDs produces a series of nega-

tive effects. First and foremost is that overcrowding
places all involved parties, both patients and health
care professionals, at risk. Excessive clinical de-
mands on an already saturated ED often lead to
medical errors and poor outcomes.43 Overcrowding
has promoted the expansion of ED facility capacity
through increased utilization of hallways and other
suboptimal, poorly equipped locations as patient
treatment areas, challenging patient comfort, care
satisfaction, and confidentiality and adding addi-
tional risk for error.26 The only way busy clinicians
faced with too many patients can care for all is to
spend less time with each patient. The fine line be-
tween a highly efficient assessment and an incom-
plete assessment is easily crossed, generally at the
expense of the patient. In teaching-hospital EDs, ef-
fective clinical teaching is an early casualty of exces-
sive patient volumes.79 The high-stress practice en-
vironment of a crowded ED is one that also
contributes mightily to staff burnout, higher turn-
over rates, and worsening deficiencies in clinical
staffing.

Lengthy waiting times also promote patient dis-
satisfaction. More importantly, for patients with
acute injuries and other painful conditions, it means
prolonged pain and needless suffering. For others,
inappropriately long waiting times pose an even
greater risk if the acuity of their condition was un-
derassessed during triage or if there has been signif-

TABLE 2. Causes of ED Overcrowding

Increased ED patient volumes
Increased ED patient acuity
Increased complexity of diseases and associated evaluations
Lack of inpatient hospital beds and related resources
Nursing shortage
Physician shortage
On-call physician/consultant availability
Insufficient physical plant space for the ED
Ancillary service (eg, lab, radiology) delays
Reduced access to primary care services
Reduced access to subspecialty care services
Difficulty in arranging follow-up care
Language and cultural barriers
Increased medical record documentation requirements
Medical liability issues
Managed care issues
Uninsured and underinsured patients
Inadequate funding for emergency services
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icant progression of illness during a lengthy stint in
the waiting room.

ED patient safety concerns aside, perhaps the most
prominent deleterious effect of overcrowding is
ambulance diversion. As suggested by survey data,
ambulance diversion has become an increasingly
common solution pursued by overcrowded EDs. Di-
version had previously been confined to large urban
teaching hospitals, timed with peak winter influenza
outbreaks. Ambulance diversion now has become a
year-long phenomenon, affecting more than two
thirds of US hospitals in urban, suburban, and rural
settings.16,26,86 It is now fairly common for numerous
hospitals within the same city or state EMS region to
be on ambulance diversion at the same time. Many
EMS systems have reacted to this by eliminating
diversion as an option for overcrowded EDs during
periods of peak patient volumes or when more than
a certain number of institutions are saturated.16–18,26

When most or all major hospitals in an area are
“on diversion,” an entire municipality’s EMS system
can be paralyzed. This represents failure of the
health care safety net at a rudimentary level, one that
affects all economic and social strata. With saturated
EDs on bypass, ambulance patients with true emer-
gencies are forced to travel to more distant and per-
haps less appropriate facilities. For an adult with a
myocardial infarction or a stroke or a child with
respiratory failure, the additional time to definitive
care necessitated by ambulance diversion is a very
meaningful factor. For children with special health
care needs, this may limit their access to specialized
EDs or tertiary care professionals who are familiar
with their condition. Once an acutely ill patient is in
the back of an ambulance, neither socioeconomic
status nor special health care needs may have any
bearing on disposition when diversion is in place.

SOLUTIONS TO ED OVERCROWDING: WHAT CAN
PEDIATRICIANS DO TO HELP?

The ED overcrowding crisis did not mysteriously
appear and, in reality, has been lurking in the shad-
ows for some time. It is attributable, in part, to the
absence of a coherent national health policy to create
a comprehensive health care and social services de-
livery system for all Americans. For many adults and
children, the ED has become and still remains the
access point to health care by default. Intense eco-
nomic pressure over the past decade has forced a
reduction in the capacity of all aspects (primary care
through tertiary care) of the American health care
system. The result in certain communities is a dan-
gerously overburdened and underfunded EMS sys-
tem, with our nation’s EDs sustaining the brunt of
the problem.

The definitive solutions to ED overcrowding are
complex, resource intensive, and expensive. Hospi-
tals must improve their inpatient capacity, particu-
larly the number of staffed critical care beds. Hospi-
tals must also become better prepared to manage
seasonal variations in acute illness and coordinate
elective and nonelective admissions. Existing inpa-
tient beds must be managed in a manner that pro-
motes efficient utilization. Effective use of observa-

tion units may help to maximize availability of
limited inpatient beds. If the hospital capacity prob-
lem can be remedied, one of the root causes of ED
overcrowding will have been addressed.

Hospital EDs must also adapt to meet growing
patient demand. In the face of steadily growing uti-
lization, there must be a corresponding expansion in
the number of ED treatment stations and in the levels
of physician and nurse staffing. Of course, this may
be easier said than done considering current work-
force shortages. Hospital EDs must also strive to
improve the efficiency of the care provided to all
patient acuity levels, both emergent/urgent and non-
urgent groups. Improving ancillary service support
will also help to make the ED more effective.

RECOMMENDATIONS
Pediatricians must serve as powerful advocates for

improved health care for all children. The problem of
ED overcrowding cannot be solved without solu-
tions in our current health care systems that will
provide an accessible and comprehensive medical
home.87 There are some specific actions that both
primary care pediatricians and pediatric subspecial-
ists can pursue to address this growing problem.

1. Include the management of acute illness or in-
jury and the utilization of emergency services in
anticipatory guidance. The best time to educate
families about the appropriate use of an ED,
calling 911, or calling the regional poison control
center is before the emergency occurs. Although
parents will continue to view and respond to
acute medical problems as laypersons, they may
make better-informed decisions if they are pre-
pared.

2. Work with emergency care professionals to make
every ED experience an educational opportunity
for the patient and family. Components of this
education should include: (a) clear instructions
for the illness or injury of immediate concern; (b)
instructions regarding the management or main-
tenance of chronic conditions and special health
care needs; (c) preventive health education; and
(d) guidance about EMS and ED utilization and
available sources of primary and specialty care.

3. Connect patients to a fully functional medical
home, thereby improving access to office-based
acute care and coordinating utilization of after-
hours clinical services. Although it would be un-
reasonable to expect a physician’s office to be
available 24 hours a day, pediatricians should
take a critical look at the accessibility of their
practice to patients with acute (nonscheduled)
complaints. Hours of operation, same-day ap-
pointments, walk-in visits, the function of the
practice’s answering service, and the application
of telephone triage systems should be scruti-
nized carefully. It might be especially helpful to
interview families who have sought emergency
care during office hours or those who have vis-
ited the ED without first calling the doctor’s of-
fice to determine if communication or access was
an issue in choosing to use the ED. An effective
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primary care delivery system may prevent ED
visits for low-acuity complaints and may enable
timely interventions that prevent low-acuity ill-
nesses from becoming high-acuity illnesses.

4. Coordinate effective follow-up care for ED visits.
Even with optimal access to primary care and the
medical home, patients will still require access to
emergency services. Pediatricians should work
closely with local institutions and providers of
emergency services to ensure coordination of ef-
fective primary and subspecialty follow-up care.
This communication and coordination of care is
especially important for children with special
health care needs.

5. Advocate for improved Medicaid reimburse-
ment. On average, Medicaid reimbursed pedia-
tricians for only 68% of the amount that would
be paid under Medicare.88 Many pediatricians
are already doing more than their fair share,
devoting a significant amount of their practice to
the care of underserved and underfunded pop-
ulations. In fact, pediatricians’ average Medicaid
caseload increased from 24.3% in 1983 to 30.0%
in 2000, according to American Academy of Pe-
diatrics survey data.89 Health services research
data suggest that we need more pediatricians
and other pediatric care professionals to follow
suit. We must strongly advocate for fair Medic-
aid reimbursement rates so that more pediatri-
cians will have the financial incentive to care for
these patients. Until then, many Medicaid and
uninsured patients will continue to use EDs in
the absence of a functional and accessible medi-
cal home.

6. Encourage SCHIP enrollment. There is a grow-
ing number of children from low-income fami-
lies who are uninsured or underinsured who
would qualify for SCHIP or Medicaid benefits.
Because many of these patients have no medical
home, pediatricians should partner with their
community EDs to identify opportunities to en-
roll eligible children and families who pass
through the ED. Facilitating the enrollment of
these children into SCHIP will not be successful
in improving their access to a medical home if
the SCHIP or Medicaid reimbursement is not
sufficient to encourage the participation of pedi-
atric care professionals.

7. Become familiar with local hospital ED and EMS
services and their constraints. Pediatricians can
play an important role as “consumers” in advo-
cating for expansion of hospital services. Pediat-
ric centers are not immune to overcrowding and
now experience many of the same problems as
larger adult facilities. This may be an even
greater problem for acutely ill or injured chil-
dren, because many communities are served by a
single pediatric tertiary care center. Pediatricians
should play a direct role in addressing pediatric
inpatient bed (particularly critical care beds) and
ED capacity concerns at both their local commu-
nity hospital and at regional pediatric tertiary
care centers.

8. Support advocacy efforts directed toward medi-

cal professional liability and tort reform. In states
in which tort reform has not occurred, the eco-
nomic effect is on all health care professionals
including pediatricians. Hospital-based special-
ists and high-risk service providers are affected
disproportionately by this burden, which has di-
minished the availability of key medical subspe-
cialists and surgical specialists for patients when
they might need them most. Pediatricians should
partner with their state medical society and other
professional organizations in this important ef-
fort.

9. Conduct and/or advocate for health services re-
search directed toward ED overcrowding. The
numerous medical, economic, cultural, and so-
cial factors that have led to emergency service
saturation are admittedly complex. In sharp con-
trast to the enormity of this problem is the rela-
tive paucity of health services research in this
area, particularly regarding pediatric popula-
tions. A better understanding of these complex
factors might promote a clearer perspective for
policy-makers and provide a foundation for ef-
fective problem solving. This research agenda
also should focus on the unique issues faced by
children, including the effect of ED overcrowd-
ing and ambulance diversion on the outcome of
pediatric emergency care.

10. Advocate for effective reforms in current health
care delivery systems. As managers of the pedi-
atric medical home and advocates for children
and optimal pediatric health care, there is a very
important role for pediatricians in educating cit-
izens, elected officials, and health policy deci-
sion-makers about ED overcrowding and effec-
tive solutions. This advocacy must be directed
toward both optimization of primary care access
and improvement of hospital and emergency
service capacity. The goal should be for every
child to have a fully functional medical home. To
maximize the effectiveness of their advocacy, pe-
diatricians should partner with other key stake-
holder groups including emergency physicians,
emergency nurses, EMS professionals, hospital
administrators, legislators, and others in efforts
to repair the fraying health care safety net and
overburdened emergency services. Organiza-
tions such as the ACEP, American Academy of
Emergency Medicine, Society for Academic
Emergency Medicine, National Association of
EMS Physicians, American College of Physi-
cians, Emergency Nurses Association, and others
have each engaged in active advocacy programs
to address this concern.

APPENDIX: ED Overcrowding Metrics and Definitions
(adapted with permission from the American College
of Emergency Physicians, Crowding Resources Task

Force. Responding to Emergency Department Crowding:
A Guidebook for Chapters. Dallas, TX: American

College of Emergency Physicians; 2002)
ED overcrowding: a situation in which the identi-

fied need for emergency services exceeds the avail-
able resources in the ED. Evidence of ED overcrowd-
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ing is typically found when the number of ED
patients receiving care exceeds the number of staffed
ED beds, which may lead to the use of hallways and
other nontreatment areas to assess or monitor pa-
tients and is usually associated with lengthy waiting
times for treatment.

ED saturation: a situation in which patient needs,
including timely evaluation and treatment, as de-
fined by patient acuity or triage level, cannot be met
for existing or new patients because of fully commit-
ted ED resources.

ED treatment station (ED bed): a gurney or bed in
a space designed to be a treatment area in the ED.
Beds in such areas as the hallway, waiting room,
conference rooms, etc, are not ED beds.

ED boarder: a patient who remains in the ED
beyond the time of disposition after the decision has
been made for either inpatient admission or transfer
to another facility.

ED boarding time: the time interval between the
acceptance of an admission or transfer request for an
ED patient and the time the patient actually leaves
the ED.

Boarding burden: the proportion of the ED func-
tional treatment spaces or beds occupied by board-
ing patients.

Hospital ED or ambulance diversion: a situation in
which a hospital has determined that it does not or
will not have the required capacity or capability to
accept additional patients from prehospital or EMS
ambulance transports. Diversion can be for a speci-
fied category of patients (eg, trauma, critical care) or
all prehospital or interhospital ambulance transfers.

Left prior to triage: a patient who has been logged
as having arrived in the ED requesting medical care
yet leaves prior to the triage assessment.

Left without being seen: a patient who has been
triaged but leaves the ED prior to receiving an MSE
by the ED physician or other qualified personnel.

Refusal of MSE or treatment: a patient presenting
to the ED requesting medical evaluation who subse-
quently declines additional evaluation or treatment
prior to the completion of care (also known as leav-
ing against medical advice).

Waiting room time: the time interval between the
completion of the triage assessment and placement
of that patient in a waiting area and the time at which
the patient is placed in a treatment bed.
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CLINICAL REPORT

Overuse Injuries, Overtraining, and
Burnout in Child and Adolescent
Athletes
Joel S. Brenner, MD, MPH, and the Council on Sports Medicine and Fitness

ABSTRACT
Overuse is one of the most common etiologic factors that lead to injuries in the
pediatric and adolescent athlete. As more children are becoming involved in
organized and recreational athletics, the incidence of overuse injuries is increasing.
Many children are participating in sports year-round and sometimes on multiple
teams simultaneously. This overtraining can lead to burnout, which may have a
detrimental effect on the child participating in sports as a lifelong healthy activity.
One contributing factor to overtraining may be parental pressure to compete and
succeed. The purpose of this clinical report is to assist pediatricians in identifying
and counseling at-risk children and their families. This report supports the Amer-
ican Academy of Pediatrics policy statement on intensive training and sport
specialization.

INTRODUCTION
Overuse injuries, overtraining, and burnout among child and adolescent athletes
are a growing problem in the United States. Although inactivity and obesity are on
the rise, the number of children and adolescents who participate in organized or
recreational athletics has grown considerably over the past 2 decades. It is esti-
mated that 30 to 45 million youth 6 to 18 years of age participate in some form of
athletics. Sports participation is more accessible to all youth, from recreational play
and school activities, to highly organized and competitive traveling teams, to
pre-Olympic training opportunities. The variety of available, organized sporting
activities has also grown from the typical American favorites, such as football,
baseball, and soccer, to include lacrosse, field hockey, rugby, cheerleading, and
dance, each with its own list of sports medicine concerns. This report will assist the
clinician managing young athletes by first defining the medical, psychological, and
developmental concerns of intensive, focused athletic participation. In addition, it
will highlight specific overtraining issues such as participation in endurance
events, weekend athletic tournaments, year-round training on multiple teams,
and the multisport athlete. This clinical report should be used in conjunction with
the American Academy of Pediatrics policy statement on intensive training and
sports specialization in young athletes.1 There is currently a very small body of
scientific evidence pertaining to these issues. Therefore, some of the recommen-
dations are based on committee opinion and/or expertise.
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Overuse Injuries
An overuse injury is microtraumatic damage to a bone,
muscle, or tendon that has been subjected to repetitive
stress without sufficient time to heal or undergo the
natural reparative process. Overuse injuries can be clas-
sified into 4 stages: (1) pain in the affected area after
physical activity; (2) pain during the activity, without
restricting performance; (3) pain during the activity that
restricts performance; and (4) chronic, unremitting pain
even at rest.2 The incidence of overuse injuries in the
young athlete has paralleled the growth of youth partic-
ipation in sports. Up to 50% of all injuries seen in
pediatric sports medicine are related to overuse.3

The risks of overuse are more serious in the pediatric/
adolescent athlete for several reasons. The growing
bones of the young athlete cannot handle as much stress
as the mature bones of adults.4,5 For example, a young
baseball pitcher who has not yet learned proper throw-
ing mechanics (ie, recruiting the entire kinetic chain—
from foot to hand—instead of just the arm) is at risk of
traction apophysitis of the medial elbow. A young gym-
nast who performs repetitive hyperextension activities
may develop spondylolysis (ie, a stress fracture of the
spine), which is an injury particular to the pediatric age
group. In addition, young swimmers may not recognize
signs of rotator cuff tendonitis, because they may be
unable to cognitively connect vague symptoms, such as
fatigue or poor performance, as a sign of injury. Identi-
fying youth at risk of overuse injuries is the first step to
prevention. Guidelines for parents, coaches, and athletes
need to be developed to provide opportunities for edu-
cation, injury reduction, and early recognition of over-
use injuries.

Overtraining
A question often asked of the practitioner who cares for
young athletes is, “How much athletic training is too
much?” There are no scientifically determined guide-
lines to help define how much exercise is healthy and
beneficial to the young athlete compared with what
might be harmful and represent overtraining. However,
injuries tend to be more common during peak growth
velocity, and some are more likely to occur if underlying
biomechanical problems are present.

A sound training regimen is essential, recognizing
that although repetition is important, it may induce
harm. Sport-specific drills that use a variety of modali-
ties, such as water running for the track athlete on
alternate days, may provide similar fitness benefits with
less stress to the body. The American Academy of Pedi-
atrics Council on Sports Medicine and Fitness recom-
mends limiting 1 sporting activity to a maximum of 5
days per week with at least 1 day off from any organized
physical activity. In addition, athletes should have at
least 2 to 3 months off per year from their particular
sport during which they can let injuries heal, refresh the

mind, and work on strength, conditioning, and propri-
oception in hopes of reducing injury risk. In addition to
overuse injuries, if the body is not given sufficient time
to regenerate and refresh, the youth may be at risk of
“burnout.”

“Burnout” or Overtraining Syndrome
Burnout, or overtraining syndrome, has been well de-
scribed in the literature for adult athletes, but little is
found regarding its applicability in youth. The overtrain-
ing syndrome can be defined as a “series of psychologi-
cal, physiologic, and hormonal changes that result in
decreased sports performance.”6 Common manifesta-
tions may include chronic muscle or joint pain, person-
ality changes, elevated resting heart rate, and decreased
sports performance.6,7 The pediatric athlete may also
have fatigue, lack of enthusiasm about practice or com-
petition, or difficulty with successfully completing usual
routines. Burnout should be recognized as a serious
sequela of overtraining syndrome. Prevention of burn-
out should be addressed by encouraging the athlete to
become well rounded and well versed in a variety of
activities rather than 1 particular sport. The following
guidelines are suggested to prevent overtraining/burn-
out:

1. Keep workouts interesting, with age-appropriate
games and training, to keep practice fun.

2. Take time off from organized or structured sports
participation 1 to 2 days per week to allow the body
to rest or participate in other activities.

3. Permit longer scheduled breaks from training and
competition every 2 to 3 months while focusing on
other activities and cross-training to prevent loss of
skill or level of conditioning.

4. Focus on wellness and teaching athletes to be in tune
with their bodies for cues to slow down or alter their
training methods.6

Endurance Events
Endurance athletic events (triathlons, marathons, and
half-marathons) are becoming more popular in the
United States, and legitimate concerns have been raised
for the safety of youth participating in these events. The
American Academy of Pediatrics has stated that triath-
lons for children and adolescents are reasonably safe as
long as the events are modified to be age appropriate.8

Specifically, such events should be of shorter duration/
length, and careful attention should be given to safety
and environmental conditions.8,9 Children and adoles-
cents must be properly trained to avoid hypothermia or
hyperthermia, overtraining, overuse injuries, and burn-
out.

PEDIATRICS Volume 119, Number 6, June 2007 1243



Recent concerns regarding the participation of chil-
dren in marathon running has led to different opinions
being expressed in the literature.10–12 There is, at present,
no scientific evidence that supports or refutes the safety
of children who participate in marathons. There are no
recorded data on injuries sustained by children who run
marathons. Marathon training requires a gradual in-
crease in total weekly mileage, which may be less than
or equal to the total weekly distance that is generally
logged by high school cross-country teams (35–40
miles). Regardless, a clearly devised weekly plan, ensur-
ing that safe running conditions are in place, and the
provision of proper education on endurance activities
(including environmental conditions and appropriate
hydration) should all be part of the training process. A
critical environmental safety concern is the ambient
temperature and relative humidity, because a child is
less able than an adult to handle heat stress.13 Weather-
related guidelines have been set for all marathons, and
these guidelines should be strictly enforced by the med-
ical director for all youth endurance events.14 Ultimately,
there is no reason to disallow participation of a young
athlete in a properly run marathon as long as the athlete
enjoys the activity and is asymptomatic.15

Weekend Athletic Tournaments
Weekend-long sports tournaments for soccer, baseball,
or tennis are common across the country. Often, these
athletes are actively participating at least 6 hours each
day in their sport and are exposed to the associated
weather elements for an additional 2 to 3 hours. The
risks associated with these events include heat-related
illness, nutritional deficiencies, overuse injuries (eg,
pitching in multiple games over a 48-hour span), and
burnout from having a lack of “free time.” Research
examining the possibility of fatigue contributing to an
increased injury risk in the tournament situation does
not exist, but the general overtraining-prevention guide-
lines outlined earlier should also apply.

Year-Round Training onMultiple Teams
Single-sport, year-round training and competition is be-
coming more common for children and adolescents. A
focus on participating in 1 sport, or single-sport special-
ization, to improve, advance, and compete at the highest
level may drive youth to participate for long hours daily
on 1 or more teams at a time. This is common in soccer,
baseball, and gymnastics. The motivation behind this
overinvolvement may be induced by the child or parent.
As more young athletes are becoming professionals at a
younger age, there is more pressure to grab a piece of the
“professional pie,” to obtain a college scholarship, or to
make the Olympic team. Most young athletes and their
parents fail to realize that, depending on the sport, only
0.2% to 0.5% of high school athletes ever make it to the
professional level.16 Yet, youth continue to specialize in 1

sport while participating on multiple teams and risk
overuse and/or burnout if there is no break from athlet-
ics during the year. Young athletes who participate in a
variety of sports have fewer injuries and play sports
longer than those who specialize before puberty.1

Multisport Athlete
Well-rounded, multisport athletes have the highest po-
tential to achieve the goal of lifelong fitness and enjoy-
ment of physical activity while avoiding some of the
pitfalls of overuse, overtraining, and burnout provided
that they participate in moderation and are in tune with
their bodies for signs of overuse or fatigue. Many youth
will play multiple sports throughout the year either si-
multaneously or during different seasons. They may do
this because they enjoy multiple sports or because their
coach or parent pushes them to participate in other
sports to condition them for their primary sport or in
hopes of being noticed by college or professional scouts.
There may be additional pressures from other coaches
who wish to better their team by calling on well-
rounded athletes from other sports. Multisport athletes
are at risk of overuse injuries if they do not get sufficient
rest between daily activities or if they do not get a break
between seasons. Multisport athletes who participate in
2 or more sports for which the major emphasis is the
same body part (eg, swimmers and baseball pitchers) are
at higher risk of overuse injuries than are those who
participate in sports that have a different emphasis (eg,
track and golf).

What Is the Goal of the Athlete?
The ultimate goal of youth participation in sports should
be to promote lifelong physical activity, recreation, and
skills of healthy competition that can be used in all facets
of future endeavors. As providers of care for youth, it is
important to obtain a physical activity history (type of
activity, frequency, duration) and take the opportunity
to promote healthy participation and preventive care
measures. Education of parents, athletes, and coaches
must be part of the plan to promote fun, skill develop-
ment, and success for each individual athlete. Skilled
young athletes must be mentored carefully to prevent
overparticipation, which may affect them physically as
well as psychologically. The parent or pediatrician may
wonder how hard a child should be pushed to train and
compete. Ultimately, it is important for the practitioner
to discuss the underlying motivation for sport participa-
tion with the athlete, the parent, and, possibly, the
coach. Unfortunately, too often the goal is skewed to-
ward adult (parent/coach) goals either implicitly or ex-
plicitly. The parent often hopes the child will get a schol-
arship, become a professional athlete, or fulfill the
parents’ unfulfilled childhood dreams. It is best to iden-
tify and focus on the child’s motivation and goals to
provide guidance.
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GUIDANCE FOR THE CLINICIAN

1. Encourage athletes to strive to have at least 1 to 2 days
off per week from competitive athletics, sport-specific
training, and competitive practice (scrimmage) to allow
them to recover both physically and psychologically.

2. Advise athletes that the weekly training time, number
of repetitions, or total distance should not increase by
more than 10% each week (eg, increase total running
mileage by 2 miles if currently running a total of 20
miles per week).

3. Encourage the athlete to take at least 2 to 3 months
away from a specific sport during the year.

4. Emphasize that the focus of sports participation should
be on fun, skill acquisition, safety, and sportsmanship.

5. Encourage the athlete to participate on only 1 team
during a season. If the athlete is also a member of a
traveling or select team, then that participation time
should be incorporated into the aforementioned guide-
lines.

6. If the athlete complains of nonspecific muscle or joint
problems, fatigue, or poor academic performance, be
alert for possible burnout. Questions pertaining to sport
motivation may be appropriate.

7. Advocate for the development of a medical advisory
board for weekend athletic tournaments to educate ath-
letes about heat or cold illness, overparticipation, asso-
ciated overuse injuries, and/or burnout.

8. Encourage the development of educational opportuni-
ties for athletes, parents, and coaches to provide infor-
mation about appropriate nutrition and fluids, sport
safety, and the avoidance of overtraining to achieve
optimal performance and good health.

9. Convey a special caution to parents with younger ath-
letes who participate in multigame tournaments in
short periods of time.
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Palliative Care for Children

ABSTRACT. This statement presents an integrated
model for providing palliative care for children living
with a life-threatening or terminal condition. Advice on
the development of a palliative care plan and on working
with parents and children is also provided. Barriers to the
provision of effective pediatric palliative care and poten-
tial solutions are identified. The American Academy of
Pediatrics recommends the development and broad
availability of pediatric palliative care services based on
child-specific guidelines and standards. Such services
will require widely distributed and effective palliative
care education of pediatric health care professionals. The
Academy offers guidance on responding to requests for
hastening death, but does not support the practice of
physician-assisted suicide or euthanasia for children.

ABBREVIATION. AAP, American Academy of Pediatrics.

In modern society, we expect children to outlive
their parents. However, 53 000 children in the
United States die every year from trauma, lethal

congenital conditions, extreme prematurity, herita-
ble disorders, or acquired illness.1 The causes of
death in children are substantially different from the
causes of death in adults; thus, palliative care guide-
lines that are appropriate for adults are often inap-
propriate for children. For children living with life-
threatening or terminal conditions, medical
professionals are obligated to ensure that medical
technology is used only when the benefits for the
child outweigh the burdens. An infant or child will
benefit from palliative care when no treatment has
been shown to alter substantially the expected pro-
gression toward death.

Palliative care seeks to enhance quality of life in
the face of an ultimately terminal condition. Pallia-
tive treatments focus on the relief of symptoms (eg,
pain, dyspnea) and conditions (eg, loneliness) that
cause distress and detract from the child’s enjoyment
of life. It also seeks to ensure that bereaved families
are able to remain functional and intact. Hospice care
refers to a package of palliative care services (includ-
ing, for example, durable medical equipment, and
both diagnostic and therapeutic interventions), gen-
erally provided at a limited per diem rate by a mul-
tidisciplinary group of physicians, nurses, and other
personnel, such as chaplains, health aides, and be-
reavement counselors.

Palliative care includes the control of pain and
other symptoms and addresses the psychological,
social, or spiritual problems of children (and their
families) living with life-threatening or terminal con-
ditions.2,3 The goal of palliative care is the achieve-
ment of the best quality of life for patients and their
families, consistent with their values, regardless of
the location of the patient.4 The American Academy
of Pediatrics (AAP) has previously addressed the
limitation or withdrawal of life-sustaining medical
treatment.5–7 Specific strategies for palliative man-
agement of pain, dyspnea, agitation, nausea, vomit-
ing, seizures, depression, anxiety, grief, and other
symptoms can be found in other sources.8–11

PRINCIPLES FOR PALLIATIVE CARE
The AAP calls for the development of clinical pol-

icies and minimum standards that promote the wel-
fare of infants and children living with life-threaten-
ing or terminal conditions and their families, with
the goal of providing equitable and effective support
for curative, life-prolonging, and palliative care.12

The following principles serve as the foundation for
an integrated model of palliative care.

Respect for the Dignity of Patients and Families
The provision of palliative care for children in-

cludes sensitivity to and respect for the child’s and
family’s wishes. In consultation with the child’s par-
ent or guardian, the plan of care incorporates respect
for the terminally ill child’s preferences concerning
testing, monitoring, and treatment. Consistent with
this principle of respect, information about palliative
care should be readily available and parents may
choose to initiate a referral to a pediatric palliative
care program. The needs of families must be at-
tended to both during the illness and after the child’s
death to improve their ability to survive the ordeal
intact.

Access to Competent and Compassionate Palliative
Care

In addition to alleviating pain and other physical
symptoms, physicians must provide access to thera-
pies that are likely to improve the child’s quality of
life.13 Such therapies may include education, grief
and family counseling, peer support, music therapy,
child life intervention or spiritual support for both
the patient and siblings, and appropriate respite care.
Respite care, the provision of care to an ill child (in
his or her usual state of health) by qualified caregiv-
ers other than family members, allows the family

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 2000 by the American Acad-
emy of Pediatrics.

PEDIATRICS Vol. 106 No. 2 August 2000 351



time to rest and renew, whether for hours or days, on
a schedule, or intermittently as needed. Families may
benefit from the provision of respite care throughout
a child’s illness, not only near the end. Appropriate
pediatric respite care is often lacking, but is consid-
ered by many families to be essential for their con-
tinued integrity and ability to care for the ill child,
siblings, and themselves. Ideally, the patient’s pedi-
atrician, family physician, pediatric subspecialist, or
surgeon will offer to continue to care for the child,
while making a timely referral to palliative and hos-
pice care. Palliative care programs should assist the
child’s usual medical caregivers in maintaining an
ongoing role in the child’s care.

Support for the Caregivers
Health care professionals must be supported by

the palliative care team, their colleagues, and insti-
tutions in dealing with the child’s dying process and
death. Institutional support may include paid fu-
neral leave, routine counseling with a trained peer or
psychologist, and regularly scheduled remembrance
ceremonies or other interventions such as inviting
bereaved families to return and celebrate with staff
the deceased child’s life.

Improved Professional and Social Support for Pediatric
Palliative Care

Regulatory, financial, and educational barriers of-
ten bar families from access to pediatric palliative
care services. Professional and public education may
foster awareness of the need for, and value of, pedi-
atric palliative care and lead to efforts to remove
bureaucratic and economic obstacles to its availabil-
ity.

Continued Improvement of Pediatric Palliative Care
Through Research and Education

Clinical research concerning the effectiveness and
benefits of pediatric palliative care interventions and
models of service provision should be promoted. In
addition, information about pediatric palliative care
that is already available must be effectively dissem-
inated and incorporated into education and practice.

AN INTEGRATED MODEL OF PALLIATIVE AND
CURATIVE TREATMENT

The AAP supports an integrated model of pallia-
tive care “in which the components of palliative care
are offered at diagnosis and continued throughout
the course of illness, whether the outcome ends in
cure or death.”8 It is difficult to determine which
children may benefit from palliative care. If palliative
care is reserved for children who are dying or have a
terminal condition, other patients who may benefit
from these services may not receive them. Time of
death is often difficult to predict. If the nearness of
death is used to determine if children receive pallia-
tive care, some children may die without the benefits
of individualized family-centered palliative care.
With a broader definition that includes children liv-
ing with a life-threatening condition, all children
who need palliative care may benefit. In addition,

aspects of an integrated palliative care approach,
including symptom management and counseling,
may prove beneficial when provided early in the
course of a child’s illness.11

Curative treatments seek to reverse the disease
process, whereas palliative treatments focus on re-
lieving symptoms, regardless of their impact on the
underlying disease process. Rigid distinctions be-
tween curative, life-prolonging, and palliative inter-
ventions may hinder the appropriate provision of
palliative care to children living with a terminal con-
dition. Physicians and family members may exhaust
all curative options before they consider palliative
care, which delays the timely introduction of pallia-
tive care or referral to palliative care specialists. Fi-
nally, it may be difficult to define individual thera-
pies as either curative or palliative. For example,
mechanical ventilation often is viewed as a life-pro-
longing or curative therapy that should be forgone
with palliative care. However, such support, espe-
cially noninvasive forms of positive pressure venti-
lation, may provide symptomatic relief from dys-
pnea and significantly improve a child’s quality of
life.

Moreover, the assumption that there is no place for
palliative care until all curative options have been
exhausted may interfere with an early discussion of
palliative issues, including limitations of unduly bur-
densome interventions at the end of life. Parents and
children may infer that a discussion of issues such as
do not resuscitate orders or comfort care is equiva-
lent to “giving up.” Such inferences may inhibit fam-
ily members from voicing fears and concerns about
the burdens of life-prolonging interventions and the
dying process. Communication with patients and
families about these concerns must be done with
respect and empathy. An explanation of the useful-
ness of specific therapies, such as cardiopulmonary
resuscitation, and a discussion of the value of ad-
vance directives to ensure that treatments that have
become burdensome are not used, can be comforting
to families. The ability of health care professionals to
communicate difficult messages well can be learned
through directed education and practice.

DEVELOPING A PALLIATIVE CARE PLAN
As no one person can provide all the necessary

support for the child and family, palliative care is
best provided using an integrated interdisciplinary
approach. The provision of palliative care for chil-
dren involves a partnership between the child, fam-
ily, parents’ employer(s), teachers, school staff, and
health care professionals, including nurses, chap-
lains, bereavement counselors, social workers, pri-
mary care physicians, subspecialty physicians, and
consultants. Physical, emotional, psychosocial, and
spiritual/existential domains of distress must be ad-
dressed. The child should participate to the fullest
extent possible, given his or her illness experience,
developmental capacities, and level of conscious-
ness. Regardless of the prognosis, respect for the
child requires that he or she be given a developmen-
tally appropriate description of the condition along
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with the expected burdens and benefits of available
management options, while soliciting and listening
to the child’s preferences.14 For example, burdens
may include time away from home and friends; ben-
efits may include participation in research studies
based on an altruistic motive.15 The discussion
should focus on what interventions, from the child’s
and family’s perspective, will be of the most benefit.

Each available diagnostic or therapeutic interven-
tion needs to be considered within the context of the
goals and expectations of the child and family. The
decision to forgo certain treatments means that only
those selected interventions are withheld or with-
drawn. As the goals of therapy change with the
progression of the child’s condition or disease, the
desirability of some interventions may change. Early
interdisciplinary discussion and planning facilitates
the smooth integration of these changes. The relief of
pain and anxiety is an essential aspect of palliative
care, and should be addressed throughout the course
of illness. In some instances, pain relief may free a
child to participate more fully in his or her final days,
weeks, or months of life. Openness to the day-to-day
experience of the child and flexibility in considering
all options that may palliate distressing symptoms
and conditions are essential when developing a treat-
ment plan. The goal is to add life to the child’s years, not
simply years to the child’s life.

WORKING WITH PARENTS OF DYING CHILDREN
While acknowledging uncertainty, a pediatrician

needs to provide a realistic appraisal of prognosis
and the range of time in which death is likely to
occur. Pediatricians should support parental expres-
sion of the disappointment, anger, grief, and suffer-
ing associated with the child’s illness. Acknowledg-
ing grief is often the first step toward facing the
reality of the child’s illness. Such acceptance may
help parents focus on the quality of the child’s re-
maining life.16 Most importantly, the pediatrician
needs to reassure the parents and child of the con-
tinued involvement and support of caring, skilled
clinicians throughout the child’s life, as well as after
death. Fear of abandonment and isolation, especially
during a child’s long illness, is a major concern to
chronically ill or dying children and their families.17

The place where death occurs, whether in an in-
tensive care unit, another area of the hospital, an-
other institution, or at home, may depend on such
factors as the wishes of the child and family, the
physical layout and visitation policies of the alterna-
tive sites, the desire and ability of staff to remain
involved, and the availability of other caregivers
such as bereavement counselors and clinicians with
palliative care expertise. Whether death is antici-
pated or unexpected, pediatricians are expected to
help support parental grief and guilt as parents
struggle to cope with their fundamentally incompre-
hensible loss. The family must have the opportunity
to carry out important family, religious, and/or cul-
tural rituals and to hold the child before and after
death.18 Members of the extended family, friends,
primary care physicians, and religious advisors are

to be included, if the family chooses. These individ-
uals can support the family and each other during
this time of crisis and in bereavement. A handwritten
note of sympathy from the pediatrician or attendance
at the funeral can be healing for the family and the
physician. In addition, an opportunity for either or-
gan and/or tissue donation when feasible, and an
explanatory meeting with the pediatrician to share
the results of a limited or full autopsy, may provide
some comfort for a grieving family.

The death of a child who has been chronically ill
presents added challenges. Parents grieve the loss of
the expected normal child from the time of diagnosis
of a condition likely to result in disability and child-
hood death. Often, these parents may find it difficult
to accept the reality of impending death, perhaps
because previous predictions proved inaccurate. For
some parents, continued hope for cure, no matter
how unlikely, may be an important coping mecha-
nism or may conform with deeply held religious or
cultural beliefs.

WORKING WITH CHILDREN
As many children with chronic, life-shortening ill-

nesses are now living into adolescence and young
adulthood, the pediatrician needs to acknowledge
the child’s own recognition of the likelihood of pre-
mature death, to help the child communicate his or
her wishes, and to plan for the child’s death.19

The pediatrician should assist parents in under-
standing and supporting the siblings of the ill child,
all of whom are affected by the child’s condition and
eventual death. Parents are to be supported in at-
tending to the needs of the ill child and siblings while
acknowledging the sadness that results from life-
threatening illness. The child should be reassured
that he or she has done nothing wrong and is not
responsible for his or her own illness or that of a
sibling. Children should be encouraged to talk about
feelings of anger, sadness, fear, isolation, and guilt,
or to express themselves through art or music ther-
apy.13,20,21 Pediatricians should provide families
with developmentally appropriate guidance about
these difficult communications, encourage parents of
older children and adolescents to talk together as a
family about their feelings, and encourage the shar-
ing of memories to facilitate bereavement and heal-
ing.22,23 Families may benefit from the pediatrician or
another member of the palliative care team partici-
pating in such family discussions. In these tragic
situations, it is also helpful for the primary care
pediatrician to work with the schools and other
youth organizations to assist other children affected
by the death of the child.

The pediatrician and the child’s parents may con-
sider the following factors when discussing death
with a child: the disease experience and develop-
mental level of the child; the child’s understanding of
and prior experience with death; the family’s reli-
gious and cultural beliefs about death; the child’s
usual patterns of coping with pain and sadness; and
the expected circumstances of death. The appropri-
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ate time to start a conversation about a child’s im-
pending death is difficult to determine, as cultural
beliefs must be respected and denial by family mem-
bers may provide some relief from the overwhelm-
ing sense of loss and pain. However, avoiding this
conversation ignores the fact that ill children and
their siblings are usually aware of their condition.
Children may maintain silence out of a desire to
protect their parents, while feeling painfully isolated
from those they need most.20,24 Hints that a child
wants to talk about death may be subtle. Open and
honest communication is usually most effective in
relieving the child’s distress, allowing for mutual
support and personal growth during the final phases
of the child’s life.

HASTENING DEATH

The decision to forgo life-sustaining medical treat-
ment does not necessarily imply an intent or choice
to hasten the death of a child.25 Although a child’s
life may be shortened by forgoing burdensome in-
terventions or providing adequate sedation in the
face of otherwise unrelieved symptoms, the goal of
palliative care is to optimize the quality of the child’s
experience rather than hasten death. On occasion, the
relief of severe, progressive symptoms such as pain
or dyspnea may require a rapid escalation in the
doses of administered analgesics and sedatives. If the
child becomes obtunded and less responsive, parents
and staff may feel that the medication is to blame,
rather than the disease process—a misunderstanding
that is reinforced by referring to the procedure as
“terminal sedation.”26–28 The child’s progressive de-
terioration and death may be attributable to the dis-
ease process, and not the medication.7,29 Rarely, the
relief of progressive symptoms may require deep
sedation. Dying with dignity and without pain or
distress is the primary goal.

If a child or adolescent requests euthanasia, the
health care team is to respond compassionately, with
a renewed focus on determining and alleviating the
sources of distress, including perceptions of aban-
donment, depression, loneliness, physical symp-
toms, and communication problems. Patients and
families are never to be prevented from forgoing
burdensome life-sustaining medical treatment under
appropriate circumstances—regardless of worry that
others may view such a decision as euthanasia or
suicide. With the provision of competent and com-
passionate palliative care, including the use of ade-
quate analgesia and sedation for the treatment of
rapidly progressive symptoms, requests to hasten
death are generally abandoned. The informed deci-
sion of an adolescent or young adult patient nearing
death to refuse further life-sustaining medical treat-
ment ought to be respected; such respect does not
imply the right of a patient to obtain assistance to
commit suicide.30

The AAP is concerned about reports of involun-
tary euthanasia of infants and young children and of
physician-assisted suicide of adolescents.30–32 The

AAP does not support the practice of physician-
assisted suicide or euthanasia for children.

BARRIERS TO THE PROVISION OF PEDIATRIC
PALLIATIVE CARE

Primary care pediatricians may be unfamiliar or
uncomfortable with counseling or managing a child
and family in palliative care, given the infrequency
of death in most practices.33 Thus, early consultation
with pediatric hospice or palliative care professionals
may be useful. Nevertheless, pediatricians who have
established relationships with a child and family
may assist in evaluating proposed interventions,
help monitor the health and well-being of the sib-
lings and family, and attend to the sometimes subtle
and prolonged effects of grief on the family after the
palliative care or hospice program is no longer in-
volved.

Unfortunately, the majority of children who die
have not had the benefit of palliative care servic-
es.34,35 A major factor impeding pediatric palliative
care is that the federal Medicare model was used to
create most state Medicaid hospice benefits.36 The
Medicare model of hospice care was designed for
adult patients with cancer, restricting admission to
patients with a life expectancy of 6 months or less.
This stipulation restricts the availability of hospice
services to children, given the difficulty in predicting
length of survival for many of the childhood diseases
that result in premature death. Some hospice pro-
grams may require that patients and families agree to
forgo life-prolonging or curative treatments and per-
haps authorize a do not resuscitate order as a re-
quirement for admission. Such requirements ignore
the fact that many families accept the concept of
hospice care only after a counseling process that is
available within a hospice or palliative care pro-
gram.34 In addition, children living with a life-threat-
ening or terminal condition may be receiving thera-
pies that improve their quality of life, but are not
adequately reimbursed through Medicaid hospice
benefits. Treatment that generally is not reimbursed,
for example, includes the use of newer, more expen-
sive antibiotics for children with cystic fibrosis, long-
term ventilator therapy for children with neuromus-
cular disorders, or surgical interventions that may
palliate the child’s symptoms. Reimbursement and
regulatory policies may also preclude appropriate
hospitalizations for children with life-threatening
conditions. Moreover, families qualifying for Medic-
aid hospice benefits may lose other state-provided
benefits, including dietary supplements and, more
importantly, skilled home nursing care. Finally,
health benefits from private insurance companies
often mimic those from Medicare, and most do not
have specific provisions in place for children.

Although hospice personnel are better equipped
than most health care professionals to address issues
surrounding terminal conditions, many hospice pro-
grams lack pediatric expertise and thus deprive chil-
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dren and their families of the benefits of palliative
care. Limited access to pediatric-specific palliative
care and hospice services deprives children of
knowledgeable health care personnel for home-
based pain and symptom management. Many fami-
lies may have to choose between life-prolonging or
palliative care, and between pediatric or nonpediat-
ric health care professionals, rather than have the
opportunity to develop an individualized treatment
plan that accounts for the specific needs of the child
and family. As a result, the child living with a life-
threatening or terminal condition may suffer an un-
necessarily poor quality of life, leaving surviving
family members with an excessively difficult be-
reavement.

MINIMUM STANDARDS FOR PEDIATRIC
PALLIATIVE CARE

Excellence in pediatric palliative care is essential
for hospitals and other facilities caring for children.
Program development in pediatric palliative care,
along with community outreach and public educa-
tion, must be a priority of tertiary care centers serv-
ing children.

Minimum standards of pediatric palliative care
must include a mechanism to ensure a seamless tran-
sition between settings, including at least 1 consis-
tent caregiver, the availability of expert pediatric
palliative care assistance 24 hours a day, 365 days a
year, and the availability of an interdisciplinary care
team with sufficient expertise to address the physi-
cal, psychosocial, emotional, and spiritual needs of
the child and family. At the minimum, this team will
include a physician, nurse, social worker, spiritual
advisor, and child life therapist.

Although palliative care services may not be nec-
essary for all families, the full range of clinical and
educational resources must be made available. In
addition, comprehensive palliative care cannot be
accomplished without a designated care coordinator
who can maintain continuity and ensure the care
provided is consistent with the child’s and family’s
goals despite the intermittent care and high staff
turnover associated with tertiary care centers. The
coordinator can ensure that the plan of care is coor-
dinated with community care professionals to ensure
a realistically achievable plan. Tertiary centers must
provide community caregivers with explicit instruc-
tion in the care of the child, and appropriate pediatric
palliative care consultation must be available 24
hours a day. Creative ways of coordinating care be-
tween the tertiary center and the community may
involve individualized video conferencing or other
forms of electronic communication. Respite for fam-
ily caregivers and home nursing care are essential to
maintain the integrity of families and the safety and
well-being of the ill child. Finally, bereavement sup-
port must be available to the family, caregivers, and
others affected by the death of a child, for as long as
necessary. These essential services must be reim-
bursed equitably. The early inclusion of insurance

case managers on the palliative care team may assist
in accomplishing some of these goals.

Nursing, medical, pastoral care, and social work
curricula must include the interdisciplinary manage-
ment of childhood life-threatening conditions. Prac-
tical exercises involving interdisciplinary education,
including hospice visits, may best achieve this goal.
In addition, attending to the needs of children who
experience the death of a significant adult must be
addressed. The requirement to achieve competency
in these areas must be reinforced by adding ques-
tions on palliative care to professional certification
examinations. The needs of the medical caregivers
who provide pediatric palliative care must be recog-
nized and actively addressed to allow them to con-
tinue to provide this rewarding but emotionally
draining care.

RECOMMENDATIONS
1. Palliative care and respite programs need to be

developed and widely available to provide inten-
sive symptom management and promote the wel-
fare of children living with life-threatening or ter-
minal conditions.

2. At diagnosis of a life-threatening or terminal con-
dition, it is important to offer an integrated model
of palliative care that continues throughout the
course of illness, regardless of the outcome.

3. Changes in the regulation and reimbursement of
palliative care and hospice services are necessary
to improve access for children and families in
need of these services. Modifications in current
regulations should include 1) broader eligibility
criteria concerning the length of expected sur-
vival; 2) the allowance of concurrent life-prolong-
ing and palliative care; and 3) the provision of
respite care and other therapies beyond those al-
lowed by a narrow definition of “medically indi-
cated.” Adequate reimbursement should accom-
pany these regulatory changes.

4. All general and subspecialty pediatricians, family
physicians, pain specialists, and pediatric sur-
geons need to become familiar and comfortable
with the provision of palliative care to children.
Residency, fellowship training, and continuing
education programs should include topics such as
palliative medicine, communication skills, grief
and loss, managing prognostic uncertainty, and
decisions to forgo life-sustaining medical treat-
ment, spiritual dimensions of life and illness, and
alternative medicine.33,37,38 Pediatric board and
subboard certifying examinations should include
questions on palliative care.

5. An increase in support for research into effective
pediatric palliative care programming, regulation
and reimbursement, pain and symptom manage-
ment, and grief and bereavement counseling is
necessary. The pharmaceutical industry must pro-
vide labeling information about symptom-reliev-
ing medications in the pediatric population and
provide suitable formulations for use by children.

6. The practice of physician-assisted suicide or eu-
thanasia for children should not be supported.
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Patient- and Family-Centered Care of
Children in the Emergency Department
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ABSTRACT
Patient- and family-centered care is an innovative approach to the planning, delivery,
and evaluation of health care that is grounded in a mutually beneficial partnership
among patients, families, and health care professionals. Providing patient- and family-
centered care to children in the emergency department setting presents many oppor-
tunities and challenges. This technical report draws on previously published policy
statements and reports, reviews the current literature, and describes the present state
of practice and research regarding patient- and family-centered care for children in the
emergency department setting as well as some of the complexities of providing such
care. This technical report has been endorsed by the Academic Pediatric Association
(formerly the Ambulatory Pediatric Association), the American College of Osteopathic
Emergency Physicians, the National Association of Emergency Medical Technicians,
the Institute for Family-Centered Care, and the American College of Emergency
Physicians. This report is also supported by the Emergency Nurses Association.
Pediatrics 2008;122:e511–e521

INTRODUCTION
Patient- and family-centered care (PFCC) is an innovative approach to the plan-
ning, delivery, and evaluation of health care that is grounded in a mutually
beneficial partnership among patients, families, and health care professionals.
PFCC applies to patients of all ages, and it may be practiced in any health care
setting.1 Providing PFCC to children in the emergency department (ED) setting
presents many opportunities and challenges. This technical report is intended to
supplement the joint policy statement of the American Academy of Pediatrics
(AAP) and American College of Emergency Physicians published in 2006.2 It draws
on previously published AAP policy statements and reports3–16 and reviews current
literature. The present state of practice and research regarding PFCC for children in the ED setting is described, as are
some of the complexities of providing such care. Best practices from a number of acute care and nonemergency
settings with implications for the care of children and families in the ED are also described. The 3 appendixes include
several resources for PFCC, including potential solutions for common challenges to providing PFCC faced in the ED,
a draft protocol for family-member presence during invasive procedures, and resources for promoting institutional
change. This technical report has been endorsed by the Academic Pediatric Association (formerly the Ambulatory
Pediatric Association), the American College of Osteopathic Emergency Physicians, the National Association of
Emergency Medical Technicians, the Institute for Family-Centered Care, and the American College of Emergency
Physicians. This report is also supported by the Emergency Nurses Association.

BACKGROUND
PFCC ensures the health and well-being of children and their families through a respectful patient/family-profes-
sional partnership. It honors the strengths, cultures, traditions, and expertise that all members of this partnership
bring to the relationship.2 PFCC embraces the following concepts: (1) we are providing care for a person, not a
condition; (2) the patient is best understood in the context of his or her family, culture, values, and goals; and (3)
honoring that context will result in better health care, safety, and patient satisfaction. ED health care professionals,
the family, and the child team up to optimize the child’s care.

The development of PFCC is well described elsewhere.1–3,17 The essence of PFCC is an understanding of the
relationship between the patient/family and health care professionals as a partnership. In the past, the fiduciary
duties of a physician toward a patient were interpreted to give the physician an implied authority and ability to
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determine unilaterally what is in the patient’s best in-
terests. In recent years, an understanding of the relation-
ship as one between professional and consumer gave
greater authority to the voice of the “client” (ie, pa-
tient).14 PFCC represents further evolution in under-
standing the physician-patient relationship, one that will
undoubtedly continue to evolve. The Institute of Medi-
cine (IOM) has identified PFCC as 1 of the 6 attributes of
high-quality health care in its 2001 report Crossing the
Quality Chasm: A New Health System for the 21st Century.18

Furthermore, the Joint Commission has incorporated a
patient bill of rights and standards for patient comfort in
its accreditation evaluation, as well as an acknowledg-
ment that a patient’s active involvement in his or her
own care is a potent strategy for ensuring patient safe-
ty.19 In its 2006 report Emergency Care for Children: Grow-
ing Pains,20 the IOM concluded that failure to incorporate
PFCC and culturally effective care into emergency care
practice “can result in multiple adverse consequences,
including difficulties with informed consent, miscom-
munication, inadequate understanding of diagnoses and
treatment by families, dissatisfaction with care, prevent-
able morbidity and mortality, unnecessary child abuse
evaluations, lower quality care, clinician bias, and ethnic
disparities in prescriptions, analgesia, test ordering, and
diagnostic evaluation.”

PFCC relies on a model of partnership with common
goals and mutual respect for the contributions of each
partner. This alliance is most successful when information
is shared in an unbiased and nonjudgmental manner and
when the patient and family are supported in their use of
that information to make their own health care decisions.
The clinician can be viewed as the knowledgeable naviga-
tor who is able to describe and recommend the available
options with all their benefits and shortcomings; nonethe-
less, it is the patient and family who must fly the plane. ED
health care professionals must understand that patients
and families may not always know what questions to ask
or may feel an inherent inequality in the partnership be-
cause of the vulnerability brought about by their medical
circumstances; this may be particularly true of emergency
circumstances. In addition, the possibility exists that the
patient and family may value potential risks or benefits
differently from how the treating physician does. Thus, the
physician’s ability to share information openly is vital to
good patient care. Recognizing the role of the patient and
family as team members in shared decision-making and
validating their concerns while providing information
about potential risks and benefits are critical for the entire
team to feel comfortable with the plan and to ensure good
patient care.

PFCC FOR THE CHILD IN THE ED
There are significant challenges to providing PFCC for
children in the ED. Overcrowding and acuity in the ED
may cause delay or disruption of care, which challenges
the ability of health care professionals to provide respect-
ful and sensitive care. The lack of a previous relationship
between the patient/family and ED health care profes-
sionals, as well as the acute nature of many events
prompting an ED visit, can limit the ability to create an

effective partnership, and the many cultural and societal
variations constituting families compound the difficulty
in identifying with certainty who, in fact, is a child’s legal
guardian. Situations particular to the ED (such as arrival
of a child by ambulance without family; the unaccom-
panied minor seeking care without the knowledge of his
or her family; visits related to abuse or violence; time-
sensitive invasive procedures, including attempted re-
suscitation; unanticipated critical illness, injury, or death
of a child) require our most thoughtful advanced plan-
ning. Finally, reluctance on the part of health care pro-
fessionals to allow family-member presence during in-
vasive procedures or attempted resuscitation has limited
family access that may be beneficial to the patient, fam-
ily, and health care professional alike.

Despite these challenges, achieving excellence in pro-
vision of PFCC is possible in the ED (see Appendix 1).
Communication between health care professionals in
the ED and in the child’s medical home4,5 will enhance
support of PFCC in the ED. Because PFCC is, by its
nature, interdisciplinary, embracing the philosophy of
PFCC across disciplines often available in an ED but
possibly less accessible in other practice locations (such
as nursing, interpreter services, child life and social ser-
vices, chaplaincy, or mental health services), it can pro-
mote patient safety, comfort, and satisfaction despite the
challenges of the environment.

All aspects of emergency care can reflect the practice
of PFCC, including clinical operations and patient flow,
policies and practice, physical plant, and education,
training, and research of staff. Although the following
examples may apply in other patient care settings, they
are presented here in the context of the ED.

1. Patient Flow
Patient flow that exemplifies PFCC does not limit the
child’s access to family members or vice versa unless the
demands of evolving patient independence, need for pri-
vate interview or examination, or safety of the patient,
family, or staff dictate otherwise. For example, an opera-
tional patient flow that requires the parent to leave the
child for registration while the child is receiving care can be
made more patient and family centered with a bedside
registration system. Assistance can also be provided for the
single parent who arrives with an ill child in the ED drive-
way so that he or she can remain with the child.

2. Security and Identification of Family
For security reasons, many EDs have a policy of identi-
fying family members with a “visitor” badge. Changing
that label to read “family” is a small step that may help
to reinforce the commitment to moving beyond thinking
of family as visitors and truly welcoming them as part-
ners in care of the child.

3. Family Presence
A practice that requires parents to leave a child during
certain procedures, such as fracture reduction or others,
because the ED health care professional judges that it
would be too disturbing for parents to watch is another
opportunity for change. The ED can be made more pa-
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tient and family centered by allowing the patient and
family members to choose for themselves whether to be
present after receiving complete and unbiased informa-
tion about what will happen and by supporting their
decision about whether to be present. Guidelines for
establishing a program of family-member presence in
the ED have been published.21–23 A sample family-mem-
ber presence policy is presented as Appendix 2.

4. Interpretation Services and Communication
Because communication is a cornerstone of PFCC,
timely access to professional interpreter services is essen-
tial for providing PFCC when a language or communi-
cation barrier exists. A 1996 study suggested that nearly
half of patients who need interpreter services do not
receive them.24 Moreover, children of families with lan-
guage barriers are more likely to be admitted to the
hospital, have more tests ordered, and have more severe
disease and are less likely to get good follow-up care25;
thus, evidence shows that language and communication
barriers do indeed lead to lower quality of ED care. A
commitment to hiring and funding professional inter-
preter services is a high mark of an institution’s dedica-
tion to principles of PFCC. The common practice of using
family members or accompanying friends as translators,
particularly in the setting of unfamiliar medical terms or
sensitive information, runs the risk of allowing faulty
communication and may compromise patient privacy
and safety as well. In addition, this practice disregards
the National Standards on Culturally and Linguistically
Appropriate Services. These standards elaborate on Title
VI of the Civil Rights Act of 1968 (42 USC §2000), which
requires that all health organizations receiving federal
financial assistance ensure timely and effective inter-
preter services for patients.26

5. Comfort Care
The routine measurement of patient pain, anxiety, and
comfort as part of initial and continuing patient assess-
ment is central to PFCC, as is the commitment to re-
spond to identified needs for comfort with interventions
such as pharmacologic and nonpharmacologic treat-
ment, child life services,8 and psychosocial and spiritual
support. Moreover, institution-wide commitment to
these practices is urged by the IOM report on quality of
care18 and sought by the Joint Commission.

6. Coordination With the Medical Home
In the emergency setting, the patient’s usual health care
professionals can be considered an extension of that pa-
tient’s family. Not only will health care professionals from
the patient’s medical home be able to provide valuable
information at the time of the initial evaluation, but their
input is necessary to shape an appropriate disposition as
well. It is likely also that the patient and family will feel
more comfortable with ED care when they know that their
medical home health care professionals are involved and
that the ED has access to essential parts of the child’s
medical history. This ED/medical home communication
can be supported further through electronic health records
and automated health-information exchange.27

7. Discharge Planning and Instructions
Standard discharge instructions can be a vehicle for
PFCC when they can be customized to reflect solicited
family preferences that are incorporated into the family’s
assumption of care at discharge and include appropriate
input from and follow-up with the patient’s medical
home health care professional.

8. The ED Physical Plant
A physical plant that embodies PFCC will accommodate
family members, including well siblings, and provide re-
strooms, diaper-changing space, safe and dedicated pediat-
ric waiting areas, and simple refreshments. It should also
provide children protection from the sights, sounds, and
smells of emergency care of other ED patients and ensure
adequate privacy on-site for sensitive interviews and for
families who are experiencing grief or loss.

9. Patient and Family Input in Policies and Procedures
When new policies, practices, or physical plant changes
are considered, they are more likely to reflect a PFCC
philosophy if family representatives are included in the
planning stages. For example, patients or family repre-
sentatives have provided their input on drafts of printed
materials and participated in the design of new ED facil-
ities. They may be members of a family or teen advisory
board or participate as part of an interdisciplinary team
to develop and implement a policy to support families
and staff when family members choose to be present
during resuscitation.1

10. Modeling PFCC in the ED
For EDs in an academic center, providing supervision
and teaching to trainees at the bedside, with the active
participation of the patient and family, is an opportunity
to model PFCC. Curricula that include precepts of
PFCC28,29 or use families and patients as teachers30 reflect
another enhancement. EDs that engage in research to
examine the relationship of specific PFCC practices and
short-term and long-term outcomes for both patients
and health care professionals can ensure that progress
made toward the goals of PFCC will continue.

CHANGING THE CULTURE OF THE ED
In many institutions, changing long-standing health care
professional–centered practice to be congruent with
PFCC requires an interdisciplinary paradigm shift. If
there is an institutional will to change, there are ample
tools available to assist in the process.31 An Emergency
Nurses Association assessment tool32 provides guidelines
for implementing change and focuses on 8 domains: (1)
PFCC approach in the stated mission of the department;
(2) evidence of family participation in care; (3) resources
for family support; (4) practice regarding information
sharing and decision-making; (5) coordination of ser-
vices and continuity of care; (6) personnel practices; (7)
evaluation practices; and (8) community partnerships.
The assessment tool has been piloted in 9 EDs.33
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A first step in promoting change is the assessment of
current practice by using the self-assessment tool and
soliciting information through satisfaction surveys, fol-
low-up telephone calls, focus groups, and/or a family
advisory group. Incorporating PFCC principles into the
departmental mission statement can encourage influen-
tial individuals to strive for consensus and to provide
leadership for change. Evaluating existing policies and
procedures in light of a PFCC model can provide the
impetus to change those policies. Hospital community
forums through which staff can voice their concerns and
share personal experiences as patients can be effective in
recruiting staff commitment to PFCC.

Increasing PFCC awareness and understanding of pa-
tient/family perspectives and needs through staff educa-
tion is important in the transition to PFCC. Engaging
family members to assist with this task can be a powerful
strategy. Staff involvement in measuring outcomes
(such as satisfaction with care) and family-member pres-
ence can help overcome reluctance to support those
activities. Reinforcement of PFCC values by incorporat-
ing them into job descriptions, competency assessments,
and performance evaluations can help to achieve a
change in culture. Finally, working to provide a physical
environment that supports and reflects PFCC provides
visible confirmation of PFCC. Some tool kits and addi-
tional resources for change are provided in Appendix 3.

BENEFITS TO HEALTH CARE PROFESSIONALS
PFCC has benefited health care professionals through
greater job satisfaction and less burnout on the job.34

Collaboration with the patient and family can lead to a
more comprehensive medical record, a better sense of
the patient as a person, and a better understanding of
how the patient will function at home. When parents
are present for the care of their child, they can help the
staff provide support to the patient, understand the pa-
tient’s attempts to communicate, position the patient,
reduce a need for sedatives or restraints, and provide
essential medical information. This may be especially
important for children with special health care needs.35,36

Timely and convenient interpreter services will im-
prove both family and ED health care professional sat-
isfaction, improve the quality and efficiency of care, and
limit otherwise unnecessary use of testing and resources.37

In adult patient care settings, implementing a PFCC ap-
proach has led to improvements in patient safety, fewer
medical errors, and lower cost of care.38 In pediatric EDs,
a PFCC design of in-process rooms with a playroom-like
environment can allow for better neurologic and ex-
tremity evaluation by promoting a normal repertoire of
behaviors in a more normal setting.

FUTURE DIRECTIONS
Well-designed research that establishes the effects of a
PFCC approach to care of the child in the ED is limited.39

The IOM report on emergency care for children20 high-
lights the importance of PFCC and recommends that
emergency medical services agencies and hospitals inte-
grate principles of PFCC into emergency care practice.

The IOM report gathers many voices (including the In-
stitute for Family-Centered Care, the Emergency Nurses
Association, and others) calling for increased evaluation
and research regarding PFCC in emergency practice.
Among the issues to be examined are the following:

● Regarding PFCC:

● long-term and short-term outcomes associated with
implementing PFCC, including patient satisfaction,
safety and quality of care, cost of patient care, and
staff satisfaction and retention

● Regarding family-member presence:

● long-term effects of family-member presence on pa-
tient outcomes, families, and staff

● best methods for educating health care professionals
regarding family-member presence

● potential legal ramifications of implementing or not
implementing policy on family-member presence

● relationship of family-member presence to tissue
donation or autopsy

● relationship of family-member presence to pain
management (ie, is it improved by family-member
presence or, conversely, does improved pain man-
agement allow for greater staff willingness to sup-
port family-member presence?)

CONCLUSIONS
Commitment to PFCC ensures that patients’/families’
experiences and perspectives guide the practice of cul-
turally sensitive care that promotes patient dignity, com-
fort, and autonomy. In the ED setting, particular issues
deserve specific attention. The patient and family are key
decision-makers regarding the patient’s medical care.
The option of family-member presence should be en-
couraged for all aspects of ED care. Information and
support should be provided to the family during inter-
ventions regardless of the family’s decision to be present
or not. Because communication is a cornerstone of
PFCC, timely and culturally effective professional inter-
preter services should be available to the ED. The inter-
dependence of child and parent, patient and family
wishes for privacy, and the evolving independence of
the pediatric patient should be respected. PFCC encour-
ages collaboration along the continuum of care (prehos-
pital, ED, hospital, and rehabilitation) and commitment
to the importance of the patient’s medical home. With
the collaboration of patients and families, institutional
policies can be developed for the provision of PFCC
through environmental design, practice, and staffing.
Education of ED health care professionals should include
the teaching of principles of PFCC to ensure active par-
ticipation by patients and families in formal medical
education and so that the ED setting can provide the
venue for continued evaluation and research into the
benefits of PFCC.
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APPENDIX 1: CHALLENGING SITUATIONS COMMON TO THE
CARE OF CHILDREN IN THE ED

1. Identifying “Family”
The Institute for Family-Centered Care defines family as:

“two or more persons who are related in any way—
biologically, legally, or emotionally. Patients and families
define their families. In PFCC, the definition of family, as
well as the degree of the family’s involvement in health
care, is determined by the patient, provided that he or
she is developmentally mature and competent to do so.
In pediatrics, particularly with infants and young chil-
dren, family members are defined by the patient’s par-
ents or guardians.”40

In the acute care setting of the ED, it is necessary to
identify both a legal guardian and the primary family
members who can offer support to a child and the child’s
parent or guardian, recognizing that those entities may
not be one and the same, particularly in situations of

child protective services custody, parental custody dis-
putes, domestic violence, sexual assault, families with
nontraditional composition, or families of different lan-
guage or culture. However, in the case of emancipated or
mature minors or for patients with selected conditions
(such as sexually transmitted infections, physical or sex-
ual assault, or potential pregnancy), the “legal guardian”
may properly be construed as the patient himself or
herself. Honoring the patient’s implicit or explicit iden-
tification of primary family members who can provide
support is essential, even recognizing that they may be
different from legal guardians. When compounded by
lack of a preexisting relationship, these factors make the
ED practice of PFCC complex. To be able to develop
policies and implement procedures for identifying family
members and legal guardians that reflect a PFCC philos-
ophy, ED health care professionals may need access to
resources such as social services, interpreters, chap-
laincy, security personnel, and legal counsel. Neverthe-
less, in providing PFCC, we are still bound by the legal
obligation to share decision-making around the care of
minors with a parent or legal guardian unless specific
exemptions exist, such as those mentioned previously.

2. Arrival of a Child Who Is Unattended by Family
The unaccompanied child may arrive by ambulance or in
the company of a teacher, child care provider, home
nurse, or bystander. Providing a surrogate such as a
volunteer, child advocate, or a child life specialist to the
child without family, engaging ED and outside resources
to locate family members, and enabling timely reunifi-
cation of family and child are important for the safety
and comfort of the pediatric patient of any age. As was
demonstrated during Hurricane Katrina, the issue of
timely reunification is an important consideration in
disaster planning.

Under the Emergency Medical Treatment and Active
Labor Act of 1986 (EMTALA [42 USC §1395dd]), ED
providers are required to provide a medical screening
examination for any unaccompanied minor who re-
quests examination or treatment. It also requires that
the same screening be provided when requested on be-
half of the patient in a circumstance under which a
“prudent layperson” would perceive a need for care. In
fact, if the medical screening examination process iden-
tifies an emergency condition, a minor can be examined,
treated, stabilized, and even transferred to another hos-
pital without consent ever being obtained from a parent
or legal guardian.41 The implications and application of
this regulation have been summarized previously.10,15,42

A PFCC philosophy does not alter the ED health care
professional’s obligation to follow guidelines for a med-
ical screening examination required by the EMTALA.

3. Care of the Adolescent Patient
Providing PFCC to the adolescent patient requires a care-
ful balance to respect the patient’s privacy and evolving
independence and to communicate with the parent or
guardian. Adolescents must routinely be given an op-
portunity to speak privately with the health care profes-
sional without other family members or partners being
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present.15 Requesting a private interview with the teen-
aged patient should be framed as the need to protect the
young person’s dignity and privacy while ensuring that
information that may be critical to his or her health will
not be withheld because of concern that it may worry,
anger, or alienate the parent. The health care profes-
sional should be able to assure the patient that any
information so obtained will be confidential to the ex-
tent that state law permits,43,44 unless doing so poses a
direct threat to the patient’s or others’ safety. Clinicians
must recognize that the services that are protected and
accessible for confidential access vary from state to state.

Many states allow for treatment without parental
knowledge if the condition may reasonably involve
transmission of sexually transmitted infection, mental
illness, substance abuse, or reproductive concerns.45 Al-
though the EMTALA specifically states that ability to pay
for care must not affect care delivered, ED health care
professionals should be aware that billing notification of
an ED visit may constitute a breach of the adolescent’s
privacy and, therefore, should make provisions to safe-
guard patient confidentiality, including identifying with
the adolescent patient the financially responsible party
to be billed. ED health care professionals should be fa-
miliar with the limitations to and obligations of provid-
ing care to the unaccompanied older pediatric patient
who is seeking care without the knowledge of his or her
family10,11,46 and should make those limits and obliga-
tions clear to the patient. It is prudent to identify a
means of communicating follow-up information by mail
or telephone that will be secure and confidential if that
is desired by the patient. One potential means of resolv-
ing conflicting obligations to the adolescent patient and
guardian is for the health care professional to facilitate
communication between the adolescent patient and par-
ent.47 This role may include exploring with the patient
the potential consequences of nondisclosure to the par-
ent, offering to disclose information to the parent with-
out the patient present, or mediating a conversation
between the patient and parent.

4. Family-Member Presence
In the procedure-intense acute care setting of the ED,
PFCC is often most tested in the area of family-member
presence. In the 1980s, studies demonstrated that par-
ents were an asset in the setting of venipuncture and
other simple procedures48–50 if they had been prepared
for what would happen and if they were given a role
other than passive witness. This finding has been ex-
tended successfully to other more-invasive procedures,
and parents have been demonstrated to be successful
partners in providing sucrose to soothe an infant under-
going lumbar puncture or in calming the child who is
receiving procedural sedation for laceration repair or
fracture reduction with a familiar voice, story, poem, or
song.50

Although some parents would not choose to be
present during resuscitation, nearly all parents surveyed
by Boie et al in 1999 reported that they would want the
option to choose to be present or not. Other surveys
have shown similar findings.52,53 However, surveys of

pediatricians, ED staff, and trauma care providers have
noted a reluctance to allow family members to be
present during resuscitation.54–56 Providers often cite
fears that it will be traumatic for the family members,
that families will be disruptive, or that it may result in
increased litigation. EDs that have reported their expe-
rience with family-member presence for resuscitation
have noted rare instances of disruption by family mem-
bers and increased acceptance by staff members once
they had experience with family-member pres-
ence.52,57–59 Staff members at these institutions noted that
the family members were often helpful to the staff,
providing support to the patient, essential medical infor-
mation, enhanced communication, and assistance with
positioning of the patient.53,57,60,61 They have also re-
ported perceived benefits to the family, including a pos-
itive effect on the grieving process when a resuscitation
attempt results in death.62 A recently published study
designed to evaluate the outcomes of a structured pro-
gram of family presence during pediatric trauma team
activations demonstrated no instances of family interfer-
ence with medical care in 197 instances of family-mem-
ber presence. The time taken for completion of key
components of the trauma evaluation was not different
for trauma team activations with the family present
versus those without family presence. In this study, most
health care professionals reported that family presence
either had no effect on or improved medical decision-
making (97%), institution of patient care (94%), com-
munication among health care professionals (92%), and
communication with family members (98%).63 Al-
though no studies have directly addressed the effect of
family-member presence on malpractice litigation, there
is reason to believe that family-member presence may
actually decrease litigation by improving patient and
family satisfaction.64,65

Although there have been few rigorous studies to
date and patient numbers in those studies have been
small, there is more clinical evidence to support the
benefits of family-member presence to patient, family,
and health care professionals than there is for the com-
peting concerns that family-member presence might be
disruptive during procedures, might be traumatic to be-
reaved family members, or might result in increased
litigation.66 The Emergency Nurses Association, the
American Association of Critical-Care Nurses, the Na-
tional Association of Emergency Medical Technicians,
and the AAP have all issued policy statements in support
of offering family-member presence in emergency
care.2,67–69 Since 2000, the American Heart Association
has recommended offering the option of family-member
presence during resuscitation attempts (although the
2005 Pediatric Advanced Life Support teaching materials
still use an example of parents who are excluded from
the resuscitation room as the model for breaking news of
the death of a child).70 Guidelines for family-member
presence have also been integrated into the Advanced
Pediatric Life Support, the Pediatric Emergency Medi-
cine Resource, the Emergency Nurses Association’s
Trauma Nursing Core Course, and the Emergency Nurs-
ing Pediatric Course. A national consensus panel that
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convened in 2005 conducted an in-depth literature re-
view of studies examining family-member presence and
recommended that family-member presence be encour-
aged for all aspects of ED care.71 The consensus report
described criteria for support staff and for possible ex-
clusion from family-member presence (such as threat of
violence to self, staff, or patient). Benefits to patient,
family, and health care professionals were detailed and
included the potential to optimize medical information
gathering, improve the assessment of how the patient
might function at home, and enhance the understanding
of the patient as a person rather than a condition. This
report also noted that although many institutions’ prac-
tices support family-member presence, fewer than 5% of
surveyed institutions reported having a written protocol.
Appendix 2 presents a draft protocol for family-member
presence.

5. When the Child and Parents Disagree Regarding Treatment
Disagreements between the patient and the family
present a difficult challenge to providing PFCC. When
the child and parents disagree regarding a proposed
treatment, the ED provider must weigh the child’s ability
to give or withhold assent within the context of that
child’s ability to understand and make reasonable deci-
sions. A toddler cannot be deemed capable of either
consent or assent and will not commonly cooperate with
a laceration repair. On the other hand, a 14-year-old
brought by a parent with the request for drug screening
can withhold assent in such a way that it might consti-
tute assault for the ED provider to attempt to obtain a
blood sample. Such a patient may well be capable of
understanding the decision to refuse. Similarly, a 10-
year-old who has experienced repeated relapses of can-
cer may be able to understand the consequences of a
refusal of further invasive treatments such as a ventricu-
loperitoneal shunt or central venous catheter placement.
That child’s withholding of assent merits serious consid-
eration by ED staff and consultation not only with par-
ents and the child’s subspecialty care team but also po-
tentially with the primary care physician, palliative care
team, chaplaincy, hospital ethics team, or child protec-
tive services. The legal aspects of when and under what
circumstances minors can refuse and consent to medical
treatment remain largely unresolved and complex,72,73

and ED health care professionals may not be able to
resolve them in any particular case without the assis-
tance of resources outside the ED.

6. When the Family Refuses a Proposed Treatment
It is not uncommon in the acute care setting for parent
and health care professional to have different opinions
about the value of a particular treatment or outcome.
When that happens, the child’s well-being should re-
main the primary focus, recognizing that parents and ED
health care professionals may not always agree on what
constitutes the child’s best interest. Remembering the
parents’ and child’s role as team members, ED health
care professionals should explore the parents’ reasoning
and concerns in a manner that is sensitive to that reality,
particularly regarding concerns about the risk of a pro-

cedure, the pain involved, the cost, the possible infringe-
ment of religious rules, or previous negative experiences
in similar settings. Because there is rarely a preexisting
relationship between the family and the ED health care
professional, it can be helpful to enlist the health care
professional of the patient’s medical home in these dis-
cussions if time permits.

Parents are generally considered free to make choices
regarding medical care unless those choices place their
child at substantial risk of serious complications. For
instance, a parent of a febrile neonate may not allow a
lumbar puncture or a bladder tap. Alternatives to the
standard practice of a full sepsis workup and empiric
antibiotics do exist. It is possible to consider a plan to
admit and observe the well-appearing febrile infant
without empiric treatment or to presumptively treat an
infant with risk factors or ill appearance with the hope
for an opportunity to perform a diagnostic lumbar punc-
ture later in the course of care if the family reconsiders
after consulting with others.

One of the roles of the ED health care professional is
to provide parents with the risk and benefit information
that will allow the family to make an informed decision,
ensuring that the family understands the diagnostic bur-
den of obtaining a sterilized cerebrospinal fluid sample
or the potential risks associated with a delay in initiating
antibiotics. On both sides of this negotiation, there may
be resources that will support a respectful and full dis-
cussion. ED health care professionals may want to avail
themselves of the resource of the medical home or a
subspecialty opinion; they will also want to ensure that
the family members have access to the supports on
which they rely to assist them with difficult decisions,
such as a family elder or faith advisor. The ED health
care professional should “listen carefully and respectfully
to the parents’ concerns, recognizing that some parents
may not use the same decision criteria as the physician
and may weigh medical evidence very differently.”12

Very few medical interventions are completely without
any risk, although the ED health care professional can
help the family to weigh any risks in the context of the
untreated conditions for which they sought care. Physi-
cian liability in these circumstances is best addressed by
good documentation of discussions with the family and
of the steps taken to negotiate a medically safe course. In
a situation in which the ED health care professional feels
that a parent’s decision places the child in jeopardy, then
the appropriate child protective services agency should
be engaged.

If a family decides to leave the ED rather than pursue
the treatment choices outlined by the ED health care
professional, the ED health care professional must con-
sider the potential consequences to the child. Some in-
stitutions specifically forbid the option of allowing the
family and child to leave, even after signing a form that
states that they are aware that they are leaving against
medical advice when the patient is a minor. In other
institutions, a form and policy on leaving against medical
advice exist but are rarely invoked; instead, the practice
is to negotiate an alternative that is acceptable to all and
to document the attempts and reasoning used to arrive
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at that negotiated agreement. If a family leaves before or
without such a discussion (a category often labeled “left
without being seen” or “left without completing treat-
ment”), further communication with the family should
be informed by the potential for adverse outcome to the
child and may range from a simple follow-up call to the
family and primary health care professional to involve-
ment of police and child protective services (personal
communication, Pediatric Emergency Medicine Data-
base discussion list [http://listserv.brown.edu/archives/
cgi-bin/wa?A0�PED-EM-L], 2007).

The time frame of an ED visit does not commonly
allow for the judicial process to provide a solution, al-
though in less time-sensitive situations, many courts
have shown reluctance to require medical treatment
over the objection of parents “except where immediate
action is necessary or where the potential for harm is
rather serious.”74 The urgency of certain interventions,
therefore, requires proactive planning for such events
and a well-defined process for resolving a refusal of care,
including, if needed, emergency custody.

7. Visits Related to Abuse or Violence
In situations in which the patient presentation prompts
consideration of possible inflicted injury, ED health care
professionals need to keep all involved parties (patient,
family members, and staff) safe. Precepts of PFCC in no
way reduce the obligation to report suspected abuse or
neglect. However, it is important to remember that the
intent of such reporting is to protect the child, a goal that
most families, even abusive ones, will acknowledge. Un-
derstanding that a report of suspected abuse or neglect is
filed on behalf of a child rather than against a suspected
perpetrator ensures that the process is patient and family
centered. ED health care professionals have no obliga-
tion and no expertise to be judge or prosecutor in such
situations. However, although it is not the physician’s
place to indict a parent or caregiver, it is clearly the ED
health care professional’s responsibility to ensure an ap-
propriate safety plan, which may involve hospitalization
or otherwise removing the child from parental care until
the child’s safety can be ensured.

8. Unanticipated Critical Event or Death
Caring for the child with unanticipated critical injury,
illness, or death in the ED is one of the most difficult
tasks for any ED health care professional, one that re-
quires careful planning, training, and previous identifi-
cation of resources within and outside the ED. Several
important resources exist to guide planning and prepa-
ration for such an event.4,75,76 Having protocols and pro-
cedures in place is critical for anticipating the needs of
family members, who often arrive separate from their
child and in emotional disarray. Under such circum-
stances, immediate response from designated, trained
staff who are not required for the medical management
of the child but whose role is to support the family is
vital. Protocols should address how the ED team is to
relate to media, police, private physicians, the medical
examiner, child protective services, and organ- and tis-
sue-procurement teams. Protocols should address a plan

for safe and compassionate family-member presence and
identify additional resources available to the ED, such as
social service, chaplaincy, acute psychiatric services, and
child life services. Space should be designated for family
privacy, with adequate seating, local and long-distance
telephone capability, an accessible restroom, tissues, wa-
ter, and writing materials.

If family members are not able to be present with the
child in the ED, conveying the information of the child’s
death can be a very difficult task for an ED health care
professional. Recommended bereavement guidelines74

include: informing the family in a private location; using
the child’s name; informing the family of all medical
procedures performed; noting any family efforts to help
or comfort the child (such as seeking medical care, giving
a good medical history, providing comfort by touching
the child); offering information about autopsy and tissue
donation; contacting important family supports such as
members of the family’s faith community; offering pri-
vate or accompanied time with the child’s body; allow-
ing for time to make meaningful mementos consonant
with religious or cultural precepts; and providing a fol-
low-up contact. For most parents, the image of their
child’s body lying unattended in a hospital morgue in-
flicts additional pain after loss. If a medical examiner’s
evaluation is not required, many EDs have found a way
to keep an attendant with the child’s body until a des-
ignated funeral home can come, in that way reassuring
and comforting surviving family members. The death of
a child is the beginning of a lifelong condition of be-
reavement for parents and siblings, one on which ED
health care professionals can have a profound effect.76

APPENDIX 2: SAMPLE PROTOCOL FOR FAMILY PRESENCE IN
THE ED (ADAPTED FROMMASSACHUSETTS GENERAL
HOSPITAL ED POLICY)

Practice Statement
Family-member presence should be considered as an
option in all phases of ED care, including invasive pro-
cedures and resuscitation efforts, unless the patient’s
own wishes, demands of evolving patient independence,
need for private interview or examination, or safety of
the patient, family, or staff dictate otherwise. The health
care team will be responsible for assessing patient and
family needs and supporting the family and patient dur-
ing their time in the ED, whether at the bedside or not.

Definitions
Family member: a relative or person (significant
other) with an established relationship with the pa-
tient.
Invasive procedure: a procedure that involves pene-
tration or manipulation of the body.
Resuscitation: life-sustaining or life-saving measures.
Family support facilitator: a staff member (nurse,
clinical nurse specialist, physician, chaplain, para-
medic, or other suitable staff member) assigned to
support the psychosocial needs of the family; this
person should not be needed for the immediate re-
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suscitation or direct assistance with the invasive pro-
cedure.

Procedure

● Designate family support facilitator

● Assess/screen family members:

● Determine the preference of the patient, if possible.
Assess the family’s perception and understanding of
the clinical situation and scope of crisis, need to be
with the patient, coping abilities, comfort level with
medical environment, and ability to ask for help or
leave the area. Consider cultural preferences.

● Exclusion criteria may include combativeness, agi-
tation, extreme emotional instability, altered mental
status, and intoxication. Families who do not wish to
participate should be supported in that decision and
should be supported while they are separated from
the patient. If the family is not offered the option of
family-member presence, the reason should be doc-
umented (eg, risk of combative or threatening be-
havior, extreme emotional lability, behaviors consis-
tent with intoxication or altered mental status,
disagreement among family members).

● Consult with health care team: As early as possible,
inform the health care team of the family’s presence.
Discuss with the team the family’s wish to be with the
patient. Both the team and the facilitator should be in
agreement and determine the appropriate time for the
family to be at the patient’s bedside. Departmental
situations or constraints should be considered.

● Prepare family member(s): The facilitator will present
the clinical situation, explaining what the family
member may expect to observe during the patient’s
treatment. The facilitator will explain to the family
that patient care is the top priority and alert them to
any potential limitations on time or numbers of family
members who may be present, where they may sit or
stand to optimize patient contact without impeding
care, and any situations in which they would be es-
corted out of the room and will reassure them that
they may leave at any time. Family members agree to
the structure of their time at the bedside.

● Escort family member(s) to the bedside: The facilitator
will remain with the family at all times during the visit
and explain procedures and answer questions. The
family will be allowed to see, touch, and speak with
the patient when possible. If the time at the bedside
must be limited, the facilitator will escort family to a
private room and provide clinical updates on the pa-
tient’s condition. A facilitator, primary nurse, or psy-
chiatric clinical nurse specialist will follow-up with the
family.

Note that this policy should undergo institutional legal
review and, when verified as part of hospital policy, be
part of staff education and orientation.

APPENDIX 3: RESOURCES FOR PFCC IN EMERGENCY CARE
Emergency Medical Services for Children National Re-
source Center Web site (available at: http://bolivia.hr-
sa.gov/emsc)
Emergency Nurses Association. Position Statement: Pediat-
ric Patient Care in the Emergency Setting. Des Plaines, IL:
Emergency Nurses Association; 2007 (available at: www.
ena.org/about/position/pdfs/4592d5a3e6c04a579c09be5c
3fdedadf.pdf).
Institute for Family Centered Care Web. Useful links
(available at: www.familycenteredcare.org/index.html.)
Rundle AK, Carvalho M, Robinson M. Cultural Competence
in Health Care: A Practice Guide. San Francisco, CA: Jossey-
Bass; 1999
Society of Pediatric Nurses. Family-Centered Care: Putting It
Into Action—The SPN/ANA Guide to Family-Centered Care.
Pensacola, FL: Society of Pediatric Nurses; 2003 (available
at:www.pedsnurses.org/component/option.com_docman/
Itemid,117/task,doc_view/gid,104/)
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CLINICAL REPORT

Parent-Provider-Community Partnerships: Optimizing
Outcomes for Children With Disabilities

abstract
Children with disabilities and their families have multifaceted medical,
developmental, educational, and habilitative needs that are best ad-
dressed through strong partnerships among parents, providers, and
communities. However, traditional health care systems are designed
to address acute rather than chronic conditions. Children with disabil-
ities require high-quality medical homes that provide care coordina-
tion and transitional care, and their families require social and finan-
cial supports. Integrated community systems of care that promote
participation of all children are needed. The purpose of this clinical
report is to explore the challenges of developing effective community-
based systems of care and to offer suggestions to pediatricians and
policy-makers regarding the development of partnerships among chil-
dren with disabilities, their families, and health care and other provid-
ers to maximize health and well-being of these children and their fam-
ilies. Pediatrics 2011;128:795–802

INTRODUCTION
Children with special health care needs are a group of 10 million US
children with a wide variety of conditions, medical needs, and caregiv-
ing requirements.1 However, children with disabilities, a subset of chil-
dren with special health care needs, tend to have more complex
conditions and functional impairments, often with technology depen-
dencies and recurrent hospitalizations. In fact, 6.3% of US children
between 5 and 15 years of age have 1 or more disabilities, and approx-
imately 1%, or nearly one-half million children, are unable to care for
themselves.2 Over the past 50 years, the number of children living with
disabilities has tripled, largely as the result of health care advances
that have allowed the survival of children with conditions that were
historically incompatible with life.3 Children and adolescents have had
the highest growth rate of disability of any age group during the past
decade.3 Despite these changing demographics, the current system of
health care continues to use an outdated system that emphasizes
acute illness and well-child care at the expense of long-term manage-
ment of chronic conditions and disabilities.

Historically, hospital-based or institutional care was the only option for
most children with complex medical conditions, technology depen-
dence, and significant behavioral and emotional needs. More recently,
social policy has promoted community-based programs that provide
care for childrenwith disabilities in their homes and communities.4 For
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example, Healthy People 2010 set a
goal of reducing to zero the number of
children and youth living in congregate
care settings. These well-intentioned
efforts to care for all children with dis-
abilities in their homes and communi-
ties rather than congregate care cen-
ters have benefitted many children
and families. However, community-
based care has also brought new and
unanticipated challenges for some
children with disabilities, their fami-
lies, communities, and health care sys-
tems. The purpose of this clinical re-
port is to explore the challenges of
developing effective community-based
systems of care and to offer sugges-
tions to pediatricians and policy-
makers regarding the development of
partnerships among children with dis-
abilities, their families, and health
care and other providers to maximize
the health and well-being of these chil-
dren and their families.

ADDRESSING THE NEEDS OF
CHILDREN WITH DISABILITIES

Children With Disabilities Require
Medical Homes

It is a national health care objective to
ensure that all children with special
health care needs have access to com-
prehensive health care consistent with
the standard of a medical home.5,6 A
core component of community-based
systems of care, themedical home ide-
ally comprises providers who are
knowledgeable in the area of chronic
condition management and actively
screen all children for developmental
disability.4 Children with disabilities
cared for in medical homes that pro-
vide care coordination benefit from in-
creased access to subspecialty care,
fewer missed days of school, and de-
creased family financial burden.7

Moreover, having a medical home is a
predictor for less inpatient and emer-
gency department utilization8 and
fewer unmet medical and support-

service needs.9 The longitudinal rela-
tionship between medical home pro-
viders, children with disabilities, and
their families provides a comfortable
and trusted framework for shared
decision-making and, in some in-
stances, end-of-life discussions. De-
spite these benefits, only half of all chil-
dren with special health care needs
currently receive care consistent with
an ideal medical home, a proportion
that is significantly lower than that of
their typically developing peers.7 Living
in poverty or certain geographic loca-
tions and having amore severe disabil-
ity or certain conditions, such as au-
tism, further limit a child’s access to a
medical home.9–11

Beyond access, care coordination
within themedical homematters. Care
coordination facilitates strong part-
nerships between families and physi-
cians and supports shared medical
decision-making. Providers beyond the
medical home are frequently involved
in the care of children with disabilities
in emergency departments, subspe-
cialty clinics, and hospitals. Even if they
do not participate directly in care de-
livery, medical homes can collaborate
with providers and families to foster
trust, provide information, and assist
in treatment planning.12 Without such
collaborations, children with disabili-
ties are at increased risk of experienc-
ing adverse events related to delayed
or incomplete information transfer be-
tween providers.13 However, nearly
half of all children with special health
care needs do not receive adequate
care coordination, at least in part be-
cause of inadequate payment to pro-
viders.14,15 Eliminating barriers to ef-
fective care coordination within the
medical home is essential if pediatric
systems of care are to effectively ad-
dress the needs of children with
chronic conditions and disabilities.

Pediatricians have a vital role in
linking medical homes with other

community-based services for chil-
dren with disabilities and their
families. With universal approaches
to developmental surveillance and
screening, providers can make timely
referrals for at-risk children to educa-
tional services, such as early interven-
tion and special education programs.
Familiarity with the Individuals With
Disabilities Education Act and Section
504 of the Rehabilitation Act can help
pediatricians effectively advocate for
children with disabilities and their
families in the development and imple-
mentation of individualized educa-
tional plans that are family centered
and goal directed.16,17 Likewise, the
medical home should be a clearing-
house of information for potential
sources of support for families and as-
sist in providing medical information
to agencies to facilitate the eligibility
process.18 For example, the Supple-
mental Security Income (SSI) program
can provide financial assistance and
establish eligibility for other vital ser-
vices that may not otherwise be
accessed.19

Although financing the critical aspects
of the medical home has been a bar-
rier for implementation, recent na-
tional policy changes have improved
the outlook on providing these ser-
vices for children with disabilities. The
Children’s Health Insurance Program
Reauthorization Act of 2009 contains
several provisions that support state
initiatives to strengthen medical
homes for children with disabilities.
For example, Idaho and Utah are using
electronic health records and other
health information technology and
placing medical home coordinators in
primary and subspecialty practices to
improve care coordination.20 In addi-
tion, section 2702 of the Affordable
Care Act (Health Home for Enrollees
With Chronic Conditions) provides
states the option to receive an en-
hanced federal match if they amend

796 FROM THE AMERICAN ACADEMY OF PEDIATRICS

http://pediatrics.aappublications.org/


state plans to fund medical home ser-
vices for children with disabilities.21

Youth With Disabilities Require
Transitional Care

Every year, more than one-half million
youth with disabilities transition to
adulthood.22 This process may include
participation in postsecondary educa-
tion, vocational training, employment,
independent or supported living ar-
rangements, and adult health care sys-
tems. However, for children with com-
plex chronic conditions and lifelong
functional limitations, the transition
process can be complex and fraught
with barriers, particularly for those
who are uninsured, poor, or lacking
medical homes or who have more se-
vere disabilities.23 Not all youth with
disabilities transition fully into inde-
pendent or supported living arrange-
ments; for example, more than half of
young adults with autism continue to
live with their parents.24 Uninterrupted
comprehensive health care; coordi-
nated transfers of medical informa-
tion; and accessible, affordable, and
continuous health insurance coverage
are core elements of successful health
care transitions.25 Lack of adult pro-
vider expertise and experience in the
care of youth with child-onset disabili-
ties creates additional access barri-
ers, even for those young adults with
insurance coverage. Changes in insur-
ance rules and training for themedical
workforce would improve transition
processes.26 Several pilot programs
that provide clinical services during
the late adolescent/young adult years
or deliberate transition-specific care
coordination offer promising ap-
proaches to health care transitions for
youth with disabilities.26

Pediatricians can assist in the transi-
tion of youth with disabilities into adult
health care systems by preparing fam-
ilies well in advance, assisting in the
identification of adult providers, and

communicating relevant patient infor-
mationwith adult providers via written
medical summaries and current care
plans. Provisions in the Individuals
With Disabilities Education Act man-
date the development of an individual-
ized transition plan (ITP) to prepare
youth with disabilities to enter the
adult community. Pediatricians can as-
sist youth with disabilities by encour-
aging pursuit of identified vocational
goals and advocating for implementa-
tion of an appropriate individualized
transition plan.27

ADDRESSING THE NEEDS OF
FAMILIES OF CHILDREN WITH
DISABILITIES

Parents of Children With
Disabilities Need Opportunities to
Promote Their Own Health and
Well-being

Parents of children with disabilities
often experience unrecognized and,
therefore, unaddressed negative con-
sequences of long-term caregiving.
They are in poorer physical and emo-
tional health than are parents of typi-
cally developing children.28,29 When
compared with others, parents of chil-
dren with cerebral palsy report
greater chronic distress and higher
rates of back problems, migraine
headaches, stomach/intestinal ulcers,
and chronic pain.30 Parents of children
with technology dependencies report
limited time for sleep and for partici-
pation in social and community activi-
ties.31 Behavioral problems in children
with autism spectrum disorders are
strongly associated with parental
stress.32,33

When parents of children with disabil-
ities experience poor health, they may
be less able to care for their children,
which sets up a vicious cycle of nega-
tive outcomes for all family mem-
bers.30,34 In fact, the physical health of
parents is directly associated with the
physical health of their children with

cerebral palsy, and theirmental health
is significantly associated with the psy-
chosocial function and total quality of
life of their children.35 Strategies that
promote the health and well-being of
parents might benefit the entire family
through these complex, reciprocal in-
teractions. For example, resilient fam-
ilies of children with autism find a pos-
itive meaning in the disability, mobilize
resources, and gain spiritual strength,
which culminates in greater family
cohesion and appreciation of life.36

Linking parents of children with dis-
abilities to appropriate family organi-
zations and peer support has been
shown to positively affect both parents
and children.37–40

Siblings of Children With
Disabilities Need Support

Living with a child with a disability
changes the childhood experience
for siblings. Many siblings report
that family routines are focused and
planned around the sibling with a
disability. Older siblings report that
they have provided nursing and re-
spite care, which limits their own
time for social activities outside the
home. Nearly half of all siblings re-
port that their attendance and per-
formance at school is negatively af-
fected by the home care regimen of a
sibling dependent on technology.31

The caregiving responsibilities and
frustration about perceived competi-
tion for parental attention render
siblings of children with disabilities
at heightened risk of negative psy-
chological effects such as anxiety
and depression.40 Despite these chal-
lenges, nearly 40% of parents of chil-
dren with developmental disabilities
report positive outcomes for sib-
lings.41 Family-based interventions
that enrich sibling experiences while
minimizing negative consequences
are needed.
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Parents of Children With
Disabilities Need Financial Support

Forty percent of families with children
with special health care needs experi-
ence financial burden related to their
child’s condition.42 Although most fam-
ilies of children with special health
care needs have medical insurance,
underinsurance resulting in financial
stress preferentially affects families of
children with disabilities.43 Reports of
financial hardship are more frequent
in families with children with more se-
vere disabilities, those with lower in-
comes,44 and those with certain condi-
tions such as autism spectrum
disorders.45,46 Hopeful investment in
unproven interventions can further de-
plete family finances.

At the same time that families of
children with disabilities experience
greater financial demands, nearly 30%
of them also contend with loss of in-
come secondary to the need to reduce
or eliminate employment.47 Although
some innovative employers offer bene-
fits that might support employees of
children with disabilities,48 having a
child with a disability is still associated
with reduced parental employment.
Single parents of children with tech-
nology dependencies are 15 times
more likely to quit employment sec-
ondary to care responsibilities at
home than those in 2-parent families.49

Lower financial stress is associated
with receipt of coordinated care in a
medical home, having adequate insur-
ance, and access to organized and ac-
cessible community-based service sys-
tems.42 Beyondreducingfinancial stress,
employment builds resilience in parents
by offering challenges and rewards that
are distinct from the complex responsi-
bilities of caregiving.49

The recently enacted Affordable Care
Act contains several provisions within
private insurance reform that benefit
families of children with disabilities:
(1) elimination of lifetime and annual

caps on benefits; (2) guaranteed cov-
erage through elimination of preexist-
ing condition denials; and (3) expan-
sion of dependent coverage up to the
age of 26 years. Once exchanges are
established by 2014, benefits for
health plans must include chronic dis-
ease management, behavioral health
treatment, habilitation and rehabilita-
tion services and devices, and oral and
vision care. The scope of each of these
benefits is yet to be defined.21

Families of children with disabilities
rely on a variety of public and private
programs such as private insurance,
Title V programs, special education
services, Supplemental Security In-
come (SSI), and Medicaid. SSI can be
an important source of financial sup-
port for low-income families of chil-
dren with disabilities.19 Since 1993, the
Family Medical Leave Act (FMLA) has
afforded parents of children with dis-
abilities the option of taking up to 12
weeks of excused absence from their
work per year to better balance work
and family obligations.50 The mix of
support varies dependingongeographic
location, parental income, and eligibility
factors, and pediatricians can guide par-
ents as they navigate these complex sys-
tems of funding.3 Family coordinators in
medical homes can identify community
resources and offer supports for both
families and providers of children with
disabilities.51

Families Require Options for High-
Quality Care Outside the Home

With proper support, most children
with disabilities thrive at home.52 Al-
though home is the ideal place for
most children, it may not be the best
place for every child. In 1997, approxi-
mately 1 per 1000 (nearly 25 000) chil-
dren and youth were cared for in con-
gregate care settings, including group
homes and residential centers.53

Healthy People 2010 established an ob-
jective to reduce this number to zero.

Five years later, the percentage of chil-
dren and youth cared for in congre-
gate care settings was nearly un-
changed,53 which may relate to the
unpredictable and often unavoidable
circumstances that necessitate that
children with disabilities receive inter-
vals of care outside of their homes. The
long-term demands of addressing the
physical, emotional, and behavioral
needs of some children with disabili-
ties may periodically exceed that
which their parents and families can
manage, particularly when financial
and social supports are limited.28 In
such instances, the stress of caregiv-
ing can lead to disrupted parenting
and poor child outcomes.54 For exam-
ple, children with disabilities are 3 to 4
times more likely to be neglected or
abused than are typically developing
children.55 Community-based congre-
gate care options can offer safe har-
bor for children with disabilities when
families find themselves in need of re-
spite or when facing crisis situations.
By maintaining strong partnerships,
pediatricians can recognize families in
crisis and assist them with finding ap-
propriate resources.

ADDRESSING NATIONAL GOALS

Communities Must Promote the
Participation of All People,
Including Children With Disabilities

The World Health Organization’s Inter-
national Classification of Function
characterizes people with disabilities
according to their ability to participate
in meaningful community activities
rather than diagnostic groupings. It
emphasizes what children do rather
than how they do it and note that the
presence of a disability does not sug-
gest an absence of health.56 The partic-
ipation of each child is influenced by
contextual elements such as interac-
tions between the child, family, and
community. Although all children, in-
cluding those with disabilities, can
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benefit from participation in sports,
recreation, and physical activities, per-
sonal and societal barriers need to ad-
dressed.57 In general, children with
disabilities are less involved in leisure
activities than their peers and engage
in activities that are more passive,
home based, and less varied.58 Parents
and children with physical disabilities
describe architectural barriers, re-
strictive policies, limited personal as-
sistance, cultural biases, and inade-
quate social support asmajor barriers
to community participation.59 Age, gen-
der, activity limitations, family prefer-
ences, and coping, motivation, and en-
vironmental resources are other
determinants of participation.58

Coordinated Systems of Care for
Children With Disabilities Need
Universal Implementation

A well-functioning system of family-
centered, coordinated health care for
children with disabilities would com-
prise a full range of health care, edu-
cation, and social services.50 The over-
arching goal would be to address each
child’s mental, physical, emotional,
and social needs to optimize function
and participation according to the In-
ternational Classification of Function
model of disability. Regardless of the
point of entry, children and their fami-
lies would be linked to other necessary
services, because the systemwould be
accessible, flexible, and responsive.
Family partnerships would lie at the
hub of this system, consistent with the
fact that families know their children
best and make decisions on behalf of
their children.50 This community-based
system of service would be universally
accessible, equitable, and organized to
promote the cost-effective provision of
evidence-based care.60

A comprehensive community-based
system has been conceptualized but
not implemented. Despite the evidence
that a sense of partnership between

families and providers is associated
with fewer unmet needs and better
outcomes overall, of US families of chil-
dren with special health care needs, 1
million (14%) report a lack of such
partnerships.61 Poverty, minority sta-
tus, lack of insurance, and greater se-
verity of functional limitations are as-
sociated with greater risk of lacking a
sense of partnership.61 The barriers to
implementation include lack of inte-
gration, coordination, and communi-
cation between various service provid-
ers and agencies; lack of adequate
funding to develop system infrastruc-
ture; lack of funding sources to meet
children’s needs; and balancing pri-
vacy concerns with service providers’
need for information.50 Although our
society expects that parents will un-
conditionally and indefinitely care for
their children with disabilities, our
health care system offers, at best, a
fragmented and 1-size-fits-all re-
sponse to their individualized and of-
ten changing needs.62 The Affordable
Care Act addresses several of these
shortcomings with provisions that
strengthen community-based options
for long-term services and supports
for children with disabilities: (1) the
Community First Choice Option; (2)
new options for home- and community-
based services in Medicaid; and (3) ex-
tension of “money follows the person”
demonstration grants.63

Analogous to Russian nesting dolls,
children with disabilities do not live in
isolation but are embraced by their
parents, who function within family
units, which are, in turn, nested in
communities and, ultimately, in local
and national health care systems.64

This social ecological framework of hu-
man development illustrates the criti-
cal importance of community-based
systems response to the multifac-
eted and dynamic interdependencies
among children with disabilities and
their parents, families, communities,

and health care systems.65 Because
the characteristics of each child and
family, their shared history, and the
social, economic, and cultural contexts
within which they find themselves
combine to create an infinite variety of
circumstances,66 care must be individ-
ualized and based on the tenets of
mutual trust, respect, and family-
centered decision-making.

SUGGESTIONS FOR PEDIATRICIANS

1. Provide a medical home for children
with disabilities that emphasizes the
family as a valued partner in
decision-making, coordinates care
with subspecialists, and links fami-
lies with community-based services.

2. Ensure coordinated, deliberate, and
community-based transitions for all
youth with disabilities by advocating
for access to appropriate educa-
tional and related community-based
transition services and coordinating
with adult medical providers.

3. Recognize the unique needs of par-
ents and siblings of children with
disabilities, and offer strategies for
them to promote their own physical
and emotional health and well-
being, including links to family sup-
port groups and mental health
services.

4. Understand and promote access to
financial supports for families of
children with disabilities, including
Medicaid, Supplemental Security In-
come, and Family Medical Leave Act
programs.

5. Recognize caregiver stress and en-
sure that all parents are aware of
self-care strategies and options for
high-quality care for their children
with disabilities, both inside and
outside the home.

6. Encourage participation of children
with disabilities and their families
in educational, recreational, and
social activities by actively linking
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them to community-based agencies
and organizations.

7. Adopt a family-centered approach
to the care of children with disabil-
ities by involving families in all as-
pects of medical decision-making.

SUGGESTIONS FOR POLICY-MAKERS

1. Ensure enforcement of health in-
surance reforms that benefit chil-
dren with disabilities under the Af-
fordable Care Act, including the
elimination of lifetime and annual
caps on benefits, guaranteed cov-
erage through elimination of
preexisting-condition denials, and
the expansion of dependent cover-
age up to the age of 26 years.

2. Adopt models that support essen-
tial functions of medical homes for
children with disabilities, including
care coordination and telephone
management.67

3. Advocate for the continuous provi-
sion of vital public health services
that support families of children
with disabilities, including state Ti-
tle V programs and Family-to-Family
Health Information Centers.

4. Maintain and extend public cover-
age options (Medicaid and Chil-
dren’s Health Insurance Program)
for children with disabilities
through Affordable Care Act initia-
tives, such as simplifying eligibility
requirements and amending state
Medicaid plans to fund medical
home activities.
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POLICY STATEMENT

Patient- and Family-Centered Care
and the Role of the Emergency
Physician Providing Care to a Child
in the Emergency Department
AMERICAN ACADEMY OF PEDIATRICS

Committee on Pediatric Emergency Medicine

AMERICAN COLLEGE OF EMERGENCY PHYSICIANS

Pediatric Emergency Medicine Committee

ABSTRACT
Patient- and family-centered care is an approach to health care that recognizes the
role of the family in providing medical care; encourages collaboration between the
patient, family, and health care professionals; and honors individual and family
strengths, cultures, traditions, and expertise. Although there are many opportu-
nities for providing patient- and family-centered care in the emergency depart-
ment, there are also challenges to doing so. The American Academy of Pediatrics
and the American College of Emergency Physicians support promoting patient
dignity, comfort, and autonomy; recognizing the patient and family as key deci-
sion-makers in the patient’s medical care; recognizing the patient’s experience and
perspective in a culturally sensitive manner; acknowledging the interdependence
of child and parent as well as the pediatric patient’s evolving independence;
encouraging family-member presence; providing information to the family during
interventions; encouraging collaboration with other health care professionals;
acknowledging the importance of the patient’s medical home; and encouraging
institutional policies for patient- and family-centered care.

INTRODUCTION
Patient- and family-centered care (PFCC) is an approach to health care that
recognizes the integral role of the family and encourages mutually beneficial
collaboration among the patient, family, and health care professionals. PFCC
ensures the health and well-being of children and their families through a respect-
ful family-professional partnership. It honors the strengths, cultures, traditions,
and expertise that all members of this partnership bring to the relationship. PFCC
is the standard of practice that results in high-quality services.1 PFCC embraces the
concepts that (1) we are providing care for a person, not a condition, (2) the
patient is best understood in the context of his or her family, culture, values, and
goals, and (3) honoring that context will result in better health care, safety, and
patient satisfaction.

Although there are many opportunities for providing PFCC in the emergency
department (ED), there are significant challenges to doing so.2 Overcrowding and
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acuity in the ED may result in delay or disruption of care,
challenging the ability of ED staff to provide respectful
and sensitive care. The lack of a previous relationship
between patient/family and health care professionals
and the acute nature prompting an ED visit can make it
difficult to create an effective partnership. The many
cultural and societal variations among families can in-
crease the difficulty in identifying who is a child’s legal
guardian. Situations unique to the ED, such as the ar-
rival of a child by ambulance without family, the unac-
companied minor seeking care without the knowledge
of family, visits related to abuse or violence, time-sensi-
tive invasive procedures including resuscitation efforts,
and the unanticipated death of a child, require the most
thoughtful advanced planning.3–5

The option of family-member presence during inva-
sive procedures including resuscitation efforts has been
recommended in a statement by the Ambulatory Pedi-
atric Association2 that was endorsed by the American
Academy of Pediatrics (AAP) in November 2004. PFCC
includes respect for the privacy of the patient and ac-
knowledgment of the pediatric patient’s evolving inde-
pendence, especially with regard to reproductive issues.
Communication between health care professionals in
the ED and the child’s medical home primary care phy-
sician who is accessible and community-based and offers
coordinated, comprehensive, continuous, culturally ef-
fective care6 will enhance support of PFCC in the ED.

The AAP and American College of Emergency Physi-
cians have a long tradition of supporting PFCC and have
issued independent and joint policy statements in the
past.7,8 This policy statement addresses the particular
challenges in, and opportunities for, providing PFCC in
the ED setting and is in concert with and as an adjunct to
earlier statements.

RECOMMENDATIONS
The AAP and American College of Emergency Physicians
support the following:

1. Knowledge of the patient’s experience and perspec-
tive is essential to practice culturally effective care
that promotes patient dignity, comfort, and auton-
omy.

2. The patient and family are key decision-makers re-
garding the patient’s medical care.

3. The interdependence of child and parent, patient and
family wishes for privacy, and the evolving indepen-
dence of the pediatric patient should be respected.

4. The option of family-member presence should be
encouraged for all aspects of ED care.

5. Information should be provided to the family during
interventions regardless of the family’s decision to be
present or not.

6. PFCC encourages collaboration with other health
care professionals along the continuum of care and
acknowledgment of the importance of the patient’s
medical home to the patient’s continued well-being.

7. Institutional policies should be developed for provi-
sion of PFCC through environmental design, practice,
and staffing in collaboration with patients and their
families.
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POLICY STATEMENT

Patient Safety in the Pediatric
Emergency Care Setting
Committee on Pediatric Emergency Medicine

ABSTRACT
Patient safety is a priority for all health care professionals, including those who
work in emergency care. Unique aspects of pediatric care may increase the risk of
medical error and harm to patients, especially in the emergency care setting.
Although errors can happen despite the best human efforts, given the right set of
circumstances, health care professionals must work proactively to improve safety
in the pediatric emergency care system. Specific recommendations to improve
pediatric patient safety in the emergency department are provided in this policy
statement.

BACKGROUND

Since the release of 2 landmark reports by the Institute of Medicine (IOM)
Committee on Quality of Health Care in America in 1999 and 2001,1,2 patient
safety has become a priority issue and area of focus for health care professionals
and researchers, hospital administrators, policy makers, accrediting agencies,
health care purchasers, and patients and families. The US Department of Health
and Human Services, through the Agency for Healthcare Research and Quality,
launched a $50 million initiative in 2001 to increase and improve research in
patient safety.

Despite an increased focus on patient safety at a national level, leaders in patient
safety and quality improvement have reported little progress in reduction of harm
since the release of the IOM reports.3 Professional societies, national health care
agencies, individual health care systems, and hospitals have demonstrated some
successes such as a reduction in serious infections or fewer patients dying from
accidental injections of concentrated potassium chloride. Overall, however, there
is still much room for improvement in delivering safe, high-quality health care in
America.

Health care can be risky and highly complex. Thousands of patients still die or
suffer harm from medical errors while receiving health care services despite the
dedication and hard work of well-trained health care professionals who seek to
provide good care. Leape, in a seminal article published in 1994,4 sought to explain
the epidemic of medical errors by comparing the American health care system to
other highly complex, high-risk industries such as nuclear power and aviation.
Researchers in these industries found that mishaps and accidents were often
caused by poorly designed systems rather than by mistakes of irresponsible or
ill-prepared individuals. Leape further noted that skilled people predictably make
some mistakes, especially when distracted or fatigued, so the complex systems in
which they function must be designed in a way to defend against human error.
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Reason, a noted psychologist and expert in human
performance, described numerous human factors that
predictably lead to errors when humans work in com-
plex systems.5 For example, memory, vigilance, and
attention to detail often decrease when people are
fatigued or stressed. Errors occur more readily when
people are required to perform multiple complex cog-
nitive tasks simultaneously, such as calculating a dose
of medicine for a child while performing clinical tasks
such as airway maneuvers or establishing intravascu-
lar access, as might be the case in the out-of-hospital
emergency medical services (EMS) or emergency de-
partment (ED) setting.

A limited number of studies have been published
describing problems related to pediatric patient safety;
however, the body of literature is growing.6–9 Unique
aspects of pediatric care that may increase the risk of
medical error include lack of standardized dosing be-
cause of size variation in the pediatric age range;
inability of young children to provide a medical his-
tory or clearly communicate complaints; and the
unique physical and developmental characteristics of
children that may affect treatment strategies and med-
ication regimens. The American Academy of Pediatrics
(AAP) has published 2 policy statements on patient
safety that describe these risks in more detail and
provide useful recommendations for all pediatric
health care professionals.10,11

Studies have suggested that medication dosing in chil-
dren is a particularly high-risk activity, because it re-
quires manual dosing.12 Standardized unit doses are
rarely used in children; rather, each dose of medicine is
calculated by using a dosing equation based on the
child’s weight. The act of calculating dosing equations
has been identified as a high-error activity, and several
factors compound the risk of error when medications are
given emergently.13 For example, the child’s weight is
often not known and, therefore, must be approximated.
There are limited opportunities for prescription monitor-
ing or double checking, and in some cases, the inherent
stress of managing a life-or-death situation can lead to
errors. Indeed, a study that reviewed medical errors in
academic medical centers found the pediatric service to
be the most error-prone setting and the ED to be a close
second.14

Three reports from the IOM Committee on the Future
of Emergency Care in the United States Health System in
2006 identified patient safety as a significant con-
cern.15–17 The report dedicated to pediatric care, Emer-
gency Care for Children: Growing Pains, noted that the state
of pediatric emergency care in 2006 was best described
as “uneven.” This assessment of the current performance
of our nation’s EMS system for ill and injured children
offered specific observations and recommendations re-
lating to pediatric patient safety, including that “hospi-
tals and EMS systems should implement evidence-based

approaches to reduce errors in emergency and trauma
care for children.”15

STATEMENT OF THE PROBLEM
Caring for children in the emergency setting is espe-
cially prone to error because of a number of environ-
mental and human factors. The ED environment is
often hectic and chaotic, with frequent workflow in-
terruptions. The out-of-hospital emergency care set-
ting can be similarly chaotic. Wide fluctuations in
patient volume, especially including large numbers of
children who are not seriously ill or injured, require
increased resources and attention from physicians and
nurses, who then become distracted from caring for
more critically ill or injured children.18 Shift work,
especially overnight shifts—although necessary for
fulfilling the 24/7 mission of EDs— can lead to pro-
vider fatigue and increased risk for errors.19

There are many opportunities for communication er-
rors in the ED because of numerous hand-offs of care,
decision-making by multiple health care professionals
and consultants, and frequent verbal orders during
emergency events, which preclude the opportunity for
redundancy and “double checks.”20 In addition, a grow-
ing number of children and families who present to an
ED do not speak English. Studies have shown that these
patients may represent a group that is at high risk for
medical errors.21

Most children in this country are cared for in EDs that
are located in general hospitals rather than in hospitals
dedicated to the care of children. Because a minority of
patients in general hospitals are in the pediatric age
group, many ED staff may lack familiarity with pediatric
emergencies and sufficient opportunities to regularly
practice the cognitive and technical skills necessary for
providing emergent pediatric care.

Finally, there is great opportunity for improvement
during the process of ordering and administering med-
ications to children in the emergency setting. Obser-
vational studies of simulated pediatric emergency
events have identified problems with dosing of medi-
cations22 and conversion of medication doses ordered
in units by weight (eg, milligrams) to the appropriate
number of units by volume (eg, milliliters), depending
on the formulation of the drug.23 These studies have
also described a prolonged period of time required to
calculate doses and administer certain critical medica-
tions.22,23

STRATEGIES FOR IMPROVEMENT

High-Reliability Organizations
A key concept in the development of a safer environ-
ment in the ED is that of a high-reliability organiza-
tion (HRO). HROs are those that operate in a high-risk
environment but maintain very low rates of injury or
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harm.24 In these organizations, there is a general ac-
knowledgment among all members that a mishap can
happen at any time, given the right set of circum-
stances, and that only through a constant mindfulness
that no person or organization is perfect can the risk of
mishap be minimized. It is this desire to achieve per-
fection, while at the same time recognizing that mis-
haps can occur, that allows HROs to achieve such
impressive safety records.

Systems-Based Approach to Patient Safety
A preoccupation with the potential for harm manifests
itself in a systems-based approach to patient safety, an
approach that acknowledges that human beings and
their limitations must be accounted for in the design of
the system.24 By proactively designing a system that
takes into account the strengths and limitations of indi-
vidual health care professionals, the ED team can im-
prove the safety of patients and minimize the risk of
harm.

Examples of the systems-based approach include the
standardization of processes or procedures as guided by
evidence rather than by individual preference. A specific
example provided by Pronovost et al25 demonstrated
how use of a standard approach to the insertion of
central venous catheters could reduce the number of
associated bloodstream infections.

A number of national organizations are beginning
to identify evidence-based safe practices that can lead
to improved patient safety. The National Quality Fo-
rum recently published its recommendations for 30
safe practices for better health care,26 and the AAP
Safer Health Care for Kids project, funded by a Phy-
sician’s Foundation for Health Systems Excellence
grant, is assembling various safe practices as part of a
suite of Web offerings, including Web seminars and an
unprecedented pediatric patient safety Web site, to
improve the care of children.27

Hand-washing is a simple example of a safe practice
for all clinicians, including pediatric emergency care
professionals. Ample evidence suggests that hand-
washing is an important component of infection-con-
trol practices,28 and patients and families should be
taught that the most important thing they can do to
prevent the spread of infectious diseases is to wash
their hands at home. Health care professionals have a
great opportunity to provide an example and model
behavior that will lead to improved patient safety by
washing their hands before and after examining each
patient in the ED.

Best Practice in Emergency Stabilization and Resuscitation
Emergency care is most complex and risky in the setting
of resuscitation, when assessment, information transfer,
and treatment must occur simultaneously at the hands
of a multidisciplinary team.15 Many members of the ED

team maintain training in resuscitation techniques
through life support courses such as Pediatric Advanced
Life Support,29 Advanced Pediatric Life Support,30 and
Advanced Trauma Life Support (ATLS).31 These courses
offer a well-structured “ABC” approach as a standard
that should be used to direct patient assessment and
potentially life-saving interventions. After addressing
concerns related to airway, breathing, and circulation,
the team must continue through the resuscitation pro-
tocol to identify signs of critical illness or injury that
require prompt treatment. However, observational stud-
ies have demonstrated that health care professionals do
not always adhere to ATLS guidelines.32 A recent study
described marked variation in the clinical performance
of ED professionals in a simulated pediatric trauma
event.32 Resuscitation tasks associated with both the pri-
mary survey (a quick examination to identify life- or
limb-threatening injuries) and the secondary survey (a
complete head-to-toe examination to identify all signs of
injury) were often skipped or performed incompletely
by the ED team.

Evidence-Based Clinical Guidelines and Decision Support
Researchers in many other areas of health care have
described clinical practice variability, even in areas for
which best practice has been defined on the basis of
strong scientific evidence and a high degree of expert
consensus.33 In the past few years, there have been
many efforts to increase the use of evidence-based
care guidelines and therapies by health care profes-
sionals through regulatory mechanisms (such as the
pay-for-performance initiative of the Centers for
Medicare and Medicaid Services and the use of quality
measures by the Joint Commission on Accreditation of
Healthcare Organizations), provider organizations
(AAP, American College of Emergency Physicians,
American College of Surgeons), and individual health
care institutions. A number of quality improvement
initiatives have been implemented to improve compli-
ance with clinical guidelines and evidence-based ther-
apies. A recent review of 59 published evaluations of
clinical guidelines showed that the most effective im-
plementation strategies were those that provided pa-
tient-specific advice at the time of decision-making,34

such as at the time of entering orders.

Information Technology
Computerized physician order entry (CPOE, or clinical
provider order entry) systems can provide a useful plat-
form for integrating evidence-based guidelines into cli-
nicians’ workflow by providing “just-in-time” treatment
advice or decision support tailored to the needs of the
individual patient.35 It is important to note, however,
that unanticipated problems may result from implemen-
tation of a CPOE system that is not customized for chil-
dren.36 Although CPOE is not yet available in many EDs,
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ED providers should advocate for pediatric-specific in-
formation technology tools and systems such as this,
which can help improve the quality and safety of care
provided to patients.

Safety WalkRounds
In HROs, the clear goal of every team member is to
improve safety. This requires open lines of communi-
cation, such that any individual who has a critical
piece of information is expected to communicate it to
whomever needs to know, regardless of hierarchy,
seniority, title, gender, pay grade, or ethnic back-
ground. ED leaders can initiate activities that will help
create a culture in which every team member is com-
fortable to speak up about safety concerns. One such
activity is Safety WalkRounds,37 which was developed
to help executives and leaders learn from front-line
staff how to improve care and reduce the risk of error
in clinical care areas. Hospital executives or clinical
and operational leaders and managers walk around
care units and talk directly with staff to identify “what
will hurt the next patient here.” This experience helps
to close the gap between leadership and front-line
staff perspectives on safety. It allows physicians,
nurses, and other staff members to express their safety
concerns directly to hospital leaders and executives,
and it allows executives an opportunity to model
safety as a priority and provide appropriate resources
to improve care.38

Safety Event Reporting Systems
Another opportunity for staff to share concerns is
through the use of a voluntary reporting system. Many
institutions and states have implemented reporting sys-
tems in response to the recommendation of the IOM to
expand reporting of serious adverse events and medical
errors.

The primary purpose of reporting is to learn from
experience, especially when near-misses are included in
the reports. Ideally, when an adverse or near-miss event
occurs, an analysis is completed and changes are made to
prevent a recurrence of the event. When aggregate vol-
untary reporting-system data are reported to an external
body, the lessons learned can be shared more broadly,
which then can lead to improved safety throughout the
organization through the identification of trends or re-
current hazards and development of best practices to
reduce risk.10

A number of computerized reporting systems have
been developed, but many hospitals and health care
agencies still use hand-written reports. Whatever report-
ing method or system is used, it should be nonpunitive,
readily accessible, and easy for staff to use. Feedback to
the reporter is important for addressing the concerns
raised, offering possible solutions, and encouraging fu-
ture reporting. As the AAP recommended in “Principles

of Patient Safety in Pediatrics,”10 reporting systems
should require that information reported to internal and
external review groups should not be discoverable in
civil or legal actions.

Teamwork Training
The ED environment is similar in many ways to other
high-risk workplaces, such as in aviation settings, where
behavioral principles known as crew resource manage-
ment (CRM) were developed to improve safety.39 Crew
training led to reductions in aviation mishaps, beyond
those eliminated by improvements in equipment and
technology, by focusing on behaviors of the people
(team members) who use the technology. The basic
principle of CRM is that team communication and coor-
dination behaviors are identifiable and teachable. In-
deed, specific teamwork behaviors have been observed
in high-reliability teams performing in very demanding,
high-risk, time-stressed environments such as combat
aviation.40

The IOM recommended in its 1999 report that orga-
nizations “establish interdisciplinary team training pro-
grams that incorporate proven methods for team man-
agement, such as CRM.”1 A number of institutions are
now providing teamwork training for physicians and
staff members who work in high-acuity areas such as
emergency medicine, critical care, perinatology, and sur-
gery.

When the physician, as team leader, sets a tone of
mutual respect and “psychological safety” by calling
team members by name and inviting their input, staff
satisfaction improves, staff turnover decreases, and
team members report a safer environment for pa-
tients.41,42 Too often, procedure-related errors occur
when a member of the care team is aware of the error
but is unable to communicate it to the physician. Staff
can be taught communication skills, such as critical
language skills, that will help avoid this type of situ-
ation. A consistent phrase can be used by all team
members to signal an impending adverse event with-
out disrupting the care environment. When such a
phrase is used (such as “I need clarity”), the message
communicated to the team leader is that he or she
must stop and listen to the team member who has a
concern about the patient’s safety. Additional commu-
nication techniques, such as SBAR (situation, back-
ground, assessment, recommendation),42 provide staff
with a tool for facilitating the exchange of pertinent
and important clinical information by using a standard
format. Communication techniques such as this are
critically important at times of hand-off in care, such
as at change-of-shift when patients are transferred
from one care team to another.
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Patient- and Family-Centered Care
Patient- and family-centered care is an approach to
health care that recognizes the integral role of the family
and encourages mutually beneficial collaboration and
partnership among the patient, family, and health care
professionals.43 Although there are many opportunities
for providing patient- and family-centered care in the
ED, there are also significant challenges to doing so. The
lack of a previous relationship between patient/family
and health care professionals, as well as the acute nature
of many events prompting an ED visit, can limit efforts
to create such a partnership and, likewise, may limit
effective communication with the family. Situations par-
ticular to the ED, such as the arrival of a child by am-
bulance without his or her family, the unaccompanied
minor who is seeking care without the knowledge of his
or her family, or the day-to-day phenomena of over-
crowding and high patient acuity in the ED, also pose
significant challenges to patient- and family-centered
care.

Family members and the medical home are both vital
sources of information regarding the patient. The emer-
gency care team should invite the family to be present
during all phases of care, and the resources necessary to
promote effective communication should be available.
Timely identification of, and appropriate communication
with, the child’s medical home should also be considered
in designing care processes. As mentioned previously,
language and cultural barriers can present another chal-
lenge to successful communication and may increase the
likelihood of medical errors when caring for non–En-
glish-speaking children and their families. This risk can
be lessened by providing linguistically competent care
through professional interpreters.21

Shift Work and Fatigue
In HROs, systems are designed to take into account the
limitations of human beings, yet limitations related to
fatigue are often not acknowledged. Cognitive and psy-
chomotor skills cannot be consistently maintained by
individuals who are fatigued, and prolonged wakeful-
ness of 18 hours has been shown to have a negative
effect on human performance approximately equivalent
to a blood alcohol concentration of 0.1%.44 Fatigue can
negatively affect a variety of abilities that are critical in
the emergency setting, including reaction time, hand-
eye coordination, clerical accuracy, memory, and rea-
soning.45 Sleep-deprived surgeons have been reported to
make 20% more errors and take 14% longer to complete
a laparoscopic surgical procedure in virtual-reality exer-
cises.45 Studies linking fatigue with medical errors have
been reported for anesthesiologists,46 residents,47 and
nurses48; residents attribute their medical errors to fa-
tigue in 41% of cases.47

Joffe19 and others have described strategies that can
be used to reduce fatigue of health care professionals in

the ED, and many of these strategies are related to shift
work. The length of shifts should be carefully considered
by those making the ED schedule. Although many
workers prefer 12-hour shifts, a study that compared 8-
and 12-hour shifts among nurses demonstrated in-
creased fatigue and some safety concerns associated with
the longer shift.49 Another important consideration is shift
sequence and rotation because of circadian rhythms. As
human beings, we have an intrinsic biological clock,
which cycles with an approximate period of 1 day. This
cycle is not the result of cultural conditioning; rather, it
is a property of neurons in the suprachiasmatic nucle-
us.50 No amount of determination or professional com-
mitment can fully override this fundamental biological
function.19

Circadian rhythms can be altered over time, but this
process transpires slowly. Generally, it takes at least 1
week to accomplish an 8-hour circadian phase change.
Thus, ED providers who work a few consecutive over-
night shifts usually are not able to accommodate to the
schedule, and they are often significantly sleep deprived.
If an ED group is large enough, it may be best to schedule
single overnight shifts.50

Strategic napping is another fatigue countermeasure
that might be considered by leaders of emergency med-
icine programs. After completion of an overnight shift,
physicians can be encouraged to consider napping in a
call room before driving home.19 Strategies such as this
can help ED providers meet the demands of the profes-
sion without compromising performance and without
compromising their own health and safety or that of
their patients.

Pediatric-Specific Clinical Tools
When performing resuscitation tasks in children, oppor-
tunities for error are magnified by several unique aspects
of pediatric emergency care. Medication dosing, choice
of equipment size, and determination of fluid volume for
resuscitation all depend on the size of the child; thus,
each must be determined or calculated in a high-risk
environment by using high-level cognitive skills. Studies
have shown that simple tools, such as a length-based tape
that provides precalculated medication doses in color-
coded zones,51 can reduce deviation from the recom-
mended dose range (dosing error) by 25% in simulated
resuscitation scenarios, compared with other traditional
dosing references.22 By providing a precalculated dose
for a specific length or weight zone, the tool helps to
simplify and standardize the complex task of pediatric
resuscitation.

Although helpful, the Broselow length-based tape
is not ideal. Medication doses are listed on the tape in
milligrams, yet nurses must draw up medications by
volume. Although this tape provides precalculated
medication doses for physicians to order, it does not
provide the nurse with a precalculated volume (mil-
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liliters) of medication to administer. There is currently
no clinical tool universally available to ED nurses that
provides them with this critical information, and a
recent study of a simulated pediatric emergency event
suggests that errors may occur at this point in the
process of emergent medication administration.23

Many hospitals and health care systems are devel-
oping and/or implementing CPOE systems. Currently,
few systems are available that provide precalculated
doses of medications based on a weight that is entered
into the system. Even fewer systems provide a precal-
culated dose in both milligrams and milliliters; with-
out this capability, nurses and pharmacists will still be
left to perform conversion calculations. Pediatric
emergency health care professionals should advocate
for a computerized dosing system to help reduce one
of the greatest risks in pediatric care: that of medica-
tion dosing within the ED and hospital and at the time
of discharge.

TRANSPARENCY AND DISCLOSURE: WORKINGWITH
PATIENTS AND FAMILIES
Physicians historically have been trained to be auton-
omous and ultimately responsible for the care of pa-
tients, including any errors that may occur. In the
traditional “blame and shame” culture of medicine,
errors were attributed to incompetent, lazy, or irre-
sponsible people, so physicians and other health care
professionals are often devastated when errors occur.
Physicians feel guilty, frustrated, and often fearful of
legal consequences. Most want to talk to patients and
families about what happened, but few have been
trained how to disclose unanticipated outcomes or
medical errors appropriately. Worse yet, some health
care professionals continue to be trained to avoid talk-
ing about adverse events.

Studies have clearly shown that patients and families
want to know what happened at the time of an adverse
event or unexpected outcome.52,53 Sorrel King, as the
mother of a young child who died after a medical error, has
become a spokesperson for disclosure and patient safety
and relates very clearly what she believes parents and
families want: an honest explanation about what hap-
pened, a sincere apology, and to know what will be done to
prevent a recurrence of the error in the future so that no
one else will be hurt.53 Consumer- and parent-driven
groups have emerged that are aggressively demanding a
change in culture on how health care organizations report
errors to guarantee patient safety. One such organization
worked with the Joint Commission on Accreditation of
Healthcare Organizations to include kernicterus as a senti-
nel event alert for all hospitals, and the Agency for Health-
care Research and Quality has sponsored consumer-led
workshops to advance patient safety.

Many institutions have implemented educational
programs to teach physicians and other health care pro-

fessionals how to appropriately disclose information to
patients and families at the time of a medical error or
unexpected outcome. Risk managers and hospital attor-
neys are most often supportive of such efforts, and many
are willing to participate in educational sessions. In ad-
dition, instruction in disclosure and transparency is now
being introduced in medical schools and nursing schools,
and some institutions have implemented an educational
experience on disclosure into the core competencies of
residency training.

SUMMARY AND RECOMMENDATIONS
The ED is a stressful, risky, highly complex environment
in which dedicated, hard-working professionals strive to
provide safe, high-quality care to children and families.
Over the past decade, a great deal has been learned
about medical errors and patient harm, and there is a
much better understanding of the environmental and
human factors that can lead to adverse events. Health
care professionals need first to acknowledge that mis-
haps can happen any time, given the right set of circum-
stances, and then must understand how critically impor-
tant it is to proactively integrate safety into the pediatric
emergency care system. Through collective efforts, a
system can be designed that takes into account the
strengths and limitations of health care professionals,
and a culture can be established in which every team
member understands how important it is to speak up
and actively participate in initiatives to improve patient
safety.

The following are recommendations to improve pe-
diatric patient safety in the ED:

1. Raise awareness of safety as everyone’s highest pri-
ority.

a. Provide education on core patient safety concepts
and topics at orientation for all ED staff and
trainees and provide ongoing, regularly sched-
uled, multidisciplinary patient safety conferences
and grand rounds.

b. Include a discussion of patient safety issues and
concerns as the first agenda item at health care
organization governance (board of directors)
meetings, medical and nursing department lead-
ership meetings, performance improvement
meetings, and operational meetings.

c. Provide performance metrics and incentives re-
lated to patient safety for all clinical and admin-
istrative leaders.

2. Participate in, and model, important safety practices,
including:

a. hand-washing;

b. time-outs before procedures;

c. structured communication during hand-offs (ie,
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times when patient care is transferred from one
provider to another);

d. teamwork training; and

e. mock codes or simulated patient scenarios to re-
hearse the use of clinical guidelines (eg, ATLS,
Advanced Pediatric Life Support, Pediatric Ad-
vanced Life Support).

3. Implement Safety WalkRounds.

a. Encourage active and regular participation by
hospital and department leaders and managers.

b. Keep a log of risks and concerns that are identi-
fied and addressed, and document feedback to
clinicians.

c. Include front-line staff in the process.

4. Encourage nonpunitive voluntary reporting of med-
ical errors and near-misses, and provide a conve-
nient, user-friendly mechanism for filing the report.

a. Promote use of a voluntary reporting system.

b. Advocate that reported information not be dis-
coverable, and design a system that allows indi-
viduals to maintain anonymity.

c. Develop a clearly stated and timely process for
addressing reports and tracking trends.

d. Provide feedback to event reporters regarding
resolution of the reported concern.

5. Provide training in teamwork and communication
to include information on:

a. CRM and psychological safety;

b. the SBAR (situation, background, assessment,
recommendation) technique;

c. critical language; and

d. briefing and debriefing.

6. Recognize fatigue as an important safety risk, and
implement strategies for reducing fatigue in health
care professionals.

a. Consider the impact of length of shift on staff
performance.

b. Recognize effects of shift sequence and rotation
on provider fatigue.

c. Consider strategic napping to decrease fatigue.

7. Develop, implement, evaluate, and update multidis-
ciplinary evidence-based clinical practice guidelines
for pediatric emergency care.

8. Encourage the use of clinical tools to aid medication
dosing and administration.

a. Educate ED staff on the correct use of length-
based tape.

b. Promote development of CPOE systems with
dosing parameters or other clinical tools.

9. Establish a link between efforts to improve care
quality and safety within the ED to those in other
units or departments that care for children.

10. Build a partnership between ED- or hospital-based
safety improvement and efforts to improve the qual-
ity and safety of care provided by prehospital and
intrahospital care providers.

a. Work with EMS professionals to develop evi-
dence-based prehospital care protocols for the
treatment, triage, and transport of children.

11. Define pediatric emergency care competencies for
all disciplines (physicians, nurses, paramedics,
emergency medical technicians), and require health
care professionals to receive the appropriate level of
initial and continuing education necessary to
achieve and maintain those competencies.

a. Require regular training for key cognitive and
technical skills and updates on resuscitation
guidelines.

12. Integrate patient- and family-centered care into all
aspects of pediatric care and in all settings.

a. Provide timely access for emergency care provid-
ers to qualified language-translation support.

b. Institute a system for timely identification of, and
appropriate communication with, the child’s
medical home.

13. Advocate for formal training in transparency and
disclosure of medical errors.

a. Engage parents and families in training to convey
the patient/family perspective to staff.

b. Invite risk management and legal staff to partic-
ipate.

c. Include medical students, residents, and fellows
in training.

d. Revise morbidity and mortality conferences to
include a discussion of system-based problems
and error-reduction strategies.

14. Support the IOM recommendation that federal
agencies and private industry should fund research
on pediatric-specific technologies, equipment, and
medications used by emergency care providers to
improve patient safety.

a. Implement CPOE and decision-support systems
to aid in pediatric dosing.

b. Use standard dosing guidelines and formulations
for pediatric medications.

c. Include focus on the prescribing of discharge
medications.
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POLICY STATEMENT

Payment for Telephone Care
Section on Telephone Care and Committee on Child Health Financing

ABSTRACT
Telephone care in pediatrics requires medical judgment, is associated with practice
expense and medical liability risk, and can often substitute for more costly face-
to-face care. Despite this, physicians are infrequently paid by patients or third-
party payors for medical services provided by telephone. As the costs of maintain-
ing a practice continue to increase, pediatricians are increasingly seeking payment
for the time and work involved in telephone care. This statement reviews the role
of telephone care in pediatric practice, the current state of payment for telephone
care, and the practical issues associated with charging for telephone care services,
a service traditionally provided gratis to patients and families. Specific recommen-
dations are presented for appropriate documenting, reporting, and billing for
telephone care services.

BACKGROUND
Telephone care is an increasing component of pediatric practice. Pediatricians are
forced to provide more care to children and their families by telephone because of
changing consumer and health plan expectations for enhanced access to care,
2-parent employment, the use of cellular phones by a “connected” society, a new
focus on chronic disease management, and continued pressure by employers and
health plans to reduce the costs of medical services. To address these concerns,
pediatricians are required to develop new practice styles and provide more “non–
face-to-face” medical services outside the traditional office or hospital setting.

Expansion of telephone care has great potential to further decrease health care
costs, in part by providing a convenient and safe alternative to more costly
in-person services. As a cost-containment strategy, telephone triage and advice,
combined with indicated prescriptive therapy, often serves as a substitute for a
patient visit to the office, urgent care center, or emergency department (ED). Tools
to improve triage, provide advice for acute illnesses, and improve clinical and
functional outcomes for the chronically ill patient include guidelines, disease and
case management, and patient education. Many of these interventions depend
heavily on the telephone.

Despite the fact that telephone care involves challenging medical decision-
making, medicolegal risk, and practice expense and provides convenience and cost
benefits to patients and health plans, physicians are rarely paid for providing
telephone care. Arguments against payment have included the difficulty in de-
termining appropriate payment without a more exact assessment of physician
work than that contained in the Current Procedural Terminology (CPT) telephone
codes, the absence of time-based codes as a proxy for work, and the absence of
Centers for Medicare and Medicaid Services–published resource-based relative
value units (RVUs) for these services. Additional barriers to payment for telephone
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care include educational gaps in telephone manage-
ment, perceived ethical concerns in billing families for
services traditionally provided free of charge, and prac-
tical concerns for documentation and billing for services.

Recognizing the growing importance of telephone
care in today’s physician practices and acknowledging
the significant barrier posed by the lack of a consistent
and rational system for payment of these services, the
American Academy of Pediatrics (AAP) has developed
this policy statement, which will review the role of tele-
phone care in pediatric practice, summarize the evidence
for clinical effectiveness of telephone care, review the
current state of telephone care payment, and discuss
practical considerations for pediatricians seeking pay-
ment for telephone care. Finally, this statement presents
recommendations for determining which telephone care
services delivered by physicians should be considered
separate and distinct from the preservice or postservice
work of evaluation and management (E/M) services. For
physicians who elect to charge for telephone care, sug-
gestions for practical implementation are provided.
These suggestions include office procedures, communi-
cation with families, and documentation and reporting
of telephone codes.

TELEPHONE CARE IN PEDIATRIC PRACTICE
The first recorded use of the telephone in pediatric prac-
tice was reported in The Lancet in 1879, describing the
evaluation of an infant with croup using the newly
developed telephone. By 1968, a practice survey re-
ported that pediatricians spent up to 30% of their work
day on the telephone,1 and in 1981, practice surveys
reported that pediatricians spent more time on tele-
phone care than did physicians in other specialties.2

The increasing burden of telephone care in pediatric
practice was reflected in a 1987 survey in which pedia-
tricians reported that telephone care was the least satis-
fying part of their practice. In 1993, the first pediatric
after-hours call center (AHC) opened in Denver.3 By
1999, more than 35 children’s hospitals had opened call
centers,4 and some estimates indicate that 25% of all
after-hours calls to pediatric offices are handled by call
centers.

Practice surveys have reported that telephone care by
physicians and nurses accounts for at least 20% of all
clinical care in a general pediatric practice and as much
as 80% of after-hours pediatric care.1,5–7 A study of Col-
orado- and Utah-based office pediatric practices showed
that an average of 2500 calls were managed during office
hours and an additional 1000 calls were managed after
hours per pediatrician per year.8,9 Twenty-seven percent
of all decisions by pediatricians to have a patient seen by
a specialist are made during a telephone encounter
rather than a face-to-face encounter.10 Telephone care,
including standardized protocols, has become a key tool
in the management of children with special needs and

those with chronic diseases such as diabetes.11,12 Many
pediatric medical subspecialists caring for children with
chronic and special needs, such as asthma or attention-
deficit/hyperactivity disorder, provide significant
amounts of telephone-based disease management. It has
been suggested that in a busy pediatric neurology prac-
tice, more care is provided during telephone encounters
than during face-to-face encounters.13

Although the practice expenses associated with pedi-
atric telephone care have not been widely studied, a
1999 study showed that the average cost per call at
children’s hospital–sponsored telephone triage programs
was $12.50.4 One study of Colorado office practices es-
timated the cost of in-office telephone triage to be $6750
per physician per year.9

Telephone care not only is costly but also exposes the
physician to increased medical liability risks.14 This is
especially true for after-hours telephone calls, during
which the patient’s medical history may not be available,
a physical examination cannot be performed, nonverbal
communication is challenged by the lack of face-to-face
contact, and documentation of the telephone calls is
often less than optimal. Telephone care is especially risky
for pediatricians compared with other specialists. In an
analysis of closed malpractice claims from 1985 to 2004,
the AAP Committee on Medical Liability found that
pediatricians were more likely to have paid claims for
telephone care compared with other specialists, and the
average payment per claim was also higher for tele-
phone claims than for other claims ($281 300 [pediatric
telephone claims] vs $254 100 [all pediatric claims]).15,16

CLINICAL EFFECTIVENESS OF TELEPHONE CARE
Telephone care in pediatric practice currently includes
triage and advice, disease and case management, medi-
cation adjustments, acute illness care, test result inter-
pretation, counseling, and education. Telephone care
has been used for follow-up after ED visits17 and was
shown to decrease missed appointments, increase com-
pliance with instruction, and ensure appropriateness of
follow-up care.18,19 In the area of chronic illness, tele-
phone care has been shown to reduce medical costs,
hospitalization, and ED visits for children with diabe-
tes.11,20 In a randomized trial of a self-directed parent
training program for those with oppositional preschool-
ers that included weekly telephone encounters as part of
a parenting program, investigators found reduced be-
havior problems in the children, and parents reported
lower levels of anxiety, depression, and stress compared
with parents in a control group.21

Perhaps the best evidence available describing the
outcomes of telephone care is in the area of AHCs using
standardized algorithms and nurses to deliver telephone
care. Studies of telephone care provided in this setting
have shown a high rate of parental satisfaction with AHC
care3,22 and compliance with urgent and home care dis-
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position.23 Disposition decisions made through AHCs us-
ing standard telephone triage protocols are also rela-
tively accurate, with reported rates of hospitalization
within 24 hours for calls with nonurgent disposition of
approximately 1.5 per 1000 calls.24 Although referral
rates for urgent care using telephone triage protocols is
approximately 20%,24,25 this referral rate can be de-
creased by 50% with the use of second-level physician
triage, a process whereby a physician is consulted to
review triage dispositions made by call center nurses that
include referring a patient for urgent or emergency
care.26

PAYMENT FOR TELEPHONE CARE
The American Medical Association’s CPT manual, the
standard reference for coding medical encounters with
patients, categorizes telephone calls under case manage-
ment services.27 Telephone calls by physicians for case
management, including counseling, medical manage-
ment, and coordination of care, are categorized by com-
plexity of medical decision-making. Case management
telephone calls involving simple, intermediate, or com-
plex decision-making are described by CPT codes 99371,
99372, and 99373, respectively. Telephone calls are also
included within care plan oversight services codes,
which reflect physician work in the complex and often
multidisciplinary management of patients being cared
for by a home health agency, hospice, or nursing facility.
Recent changes in these codes will make them applicable
for children managed at home without home health care
agencies (ie, by parents or relatives). These services,
which can be reported using CPT codes 99374, 99375,
and 99377 through 99380, are cumulative over a 30-day
period and are reported according to total physician time
spent with these activities. Although telephone time is
included in these codes, the services provided are much
broader. Reporting these charges requires that a physi-
cian document the encounter and the complexity (tele-
phone codes) or time (care plan oversight) and submit
the charge on a CMS-1500 form. Physicians must be
prepared to collect a patient’s copay if required by the
insurance carrier. Furthermore, if the insurance carrier
allows the charge but deems it an uncovered service, the
physician must then bill the patient directly for the ser-
vice.

Physician experience with payment for telephone
care is limited, because government payors and most
private health plans do not pay physicians for these
services even when available CPT codes are used.28 Cer-
tain Medicare plans pay for telephone calls during which
care plans are organized or reviewed. Although most
Medicaid programs do not reimburse providers for tele-
phone care, some Medicaid managed care plans include
telephone triage as one of their covered services under
capitation. A study of payment for telephone codes
(99371–99373) at a clinic in Texas for care provided by

physicians or nurses for children with diabetes showed
that Texas Medicaid did not reimburse for telephone
management of complex problems, but 14 of 18 insur-
ance companies reimbursed at 26% of charges, and par-
ents paid copays at 54%.12 In that study, the authors
reported that the collection rate for telephone care for
patients with diabetes in a largely insured population
was 33%.

Practice surveys indicate that payment for telephone
care is supported by most pediatricians.29 Pediatricians
convincingly argue that the physician work component
of telephone care shares all the characteristics of in-
office care except for the hands-on physical examina-
tion. They also cite the increased liability risks and prac-
tice expenses30 of telephone care as a justification for
payment and note that the increased documentation
required for telephone care compensation would actu-
ally decrease the liability of telephone calls and increase
patient continuity of care. Additional arguments for
payment of specific telephone encounters include ben-
efits to patients, physicians, and third-party payors,
because telephone care is cost-effective compared with
traditional face-to-face encounters in the office or
ED.31

Among pediatricians, there is evidence of increasing
advocacy for payment for telephone care. In its state-
ment titled “Principles of Child Health Financing,”32 the
AAP defined a set of principles of child health care
financing and concluded that such financing should en-
courage the delivery of services in the most timely, med-
ically appropriate, and cost-effective setting, including
appropriate payment for medical care provided via tele-
phone. In addition, the AAP statement acknowledged
that all chronically ill children have special needs that
require appropriate health care financing for E/M, care
coordination and case management, team meetings and
conferences, and delivery of medical and surgical sub-
specialty care. The AAP also recently developed a white
paper titled “Reimbursing Physicians for Non-Face-to-
Face Care,” which supported payment for non–face-to-
face care in preparation for the development of a new set
of CPT codes and corresponding RVUs for telephone care
and Internet medical services.33

Support for payment for telephone care is not limited
to pediatricians. In a recent policy statement, the Amer-
ican College of Physicians34 also endorsed payment for
telephone care, stating that it supports “payment by
Medicare and other payors for health-related communi-
cations, consultations, and other appropriate services by
telephone.”

PRACTICAL CONCERNSWITH SEEKING TELEPHONE CARE
PAYMENT
Although support for payment for telephone care is
widespread, some physicians, reluctant to charge for
telephone care, have raised ethical concerns that billing
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for telephone care may create a barrier to health care
access and deter poor families from calling with serious
problems. Of course, this concern was also true with
patient copayments, a practice that no longer generates
either ethical or access concerns in most offices. The
issue of access to telephone care reflects the broader
societal nature of the problems of access to care and the
inequities that exist within our current health care sys-
tem.35 In a market-driven health care system such as that
found in the United States, it is difficult to make the case
that physicians should provide clinical care without pay-
ment, and as such, the AAP believes that there are no
ethical conflicts in charging for telephone-care services
rendered. The problem of access to care by telephone
should not be laid before physicians but put before citi-
zens and policy makers, and the AAP believes it is ap-
propriate for pediatricians to advocate for more compre-
hensive coverage.

Another concern that has been raised regarding pay-
ment for telephone care is that this practice will increase
the overall financial burden placed on the nation’s
health care industry. In response, others argue that an
even greater risk is that, without compensation for tele-
phone encounters, medical practices already facing in-
creasing financial and productivity pressures may be
unable to provide telephone care and instead may re-
quire patients to come in for face-to-face visits to either
the office or the ED to address medical concerns that
could be managed readily over the telephone. This will
result in patient access limitations, unwarranted ED use,
decreased chronic care and disease management, in-
creased expenses to patients and third-party payors,
and an overall increased burden on the health care
industry.

Given that the current payment system encourages
the provision of care in an office setting, it is expected
that increases in costs for telephone care will be more
than offset by the savings incurred when physicians
begin to provide more efficient telephone care for cer-
tain illnesses and chronic diseases rather than requiring
patients to be seen in a more expensive face-to-face
encounter. From the perspectives of both the patient
facing copayments or an increasing portion of out-of-
pocket expenses and the insurance companies paying for
costly emergency and office visits, telephone care makes
economic sense. As consumer-driven health plans be-
come more commonplace, demand for telephone care
will likely grow as consumers seek more cost-effective
and convenient care choices.

Other concerns with charging for telephone care
include the risk that this practice might create a negative
physician image or allow for overuse or fraudulent
billing for these services. With trends among con-
sumers of increased expectations for services on de-

mand at the time and place of the customer’s choosing,
it can be argued that the responsiveness of physicians
will increase, rather than decrease, consumer satisfac-
tion and improve physician image. Physicians often fear
that the introduction of fees for selected medical ser-
vices, such as telephone care, or office services, such as
form completion, will alienate patients and cause them
to leave their practice. Yet, anecdotal reports suggest
that many of these fees have become commonplace
in offices across the country without patient exodus.
Regarding concerns that physicians charging for tele-
phone care may be tempted to overuse and/or abuse
charges, no evidence has been uncovered that the
ability to charge for telephone care, especially if codes
with clear reporting criteria were used, would create any
new or unique opportunities for physician fraud or
abuse.

RECOMMENDATIONS

1. The AAP supports reimbursement by payors, includ-
ing state Medicaid agencies, for telephone care ser-
vices provided by physicians to established patients,
including the following categories of medical services:

● calls for physician management of a new problem,
including counseling, medical management, and
coordination of care not resulting in an office visit
within 24 hours;

● calls for physician management about an existing
problem for which the patient was not seen in a
face-to-face encounter in the previous 7 days; and

● calls related to care plan oversight for patients with
special needs in residential settings and/or those
with a chronic disease who require physician su-
pervision over a period of time during a calendar
month.

2. The AAP believes that pediatricians should make ef-
forts to negotiate fee schedules and/or capitated rates
for telephone care payment with all payors including
state Medicaid agencies. When necessary and appro-
priate, physicians are encouraged to track utilization
of telephone care codes and to appeal insurance de-
nials.

3. Within the terms of existing payor contracts, the AAP
supports pediatricians charging families for telephone
care. The AAP also supports the exploration by pedi-
atricians of different charge structures for telephone
care, such as “per-call” rates or prepaid monthly tele-
phone “access fees” that may help families anticipate
telephone care expenses. Pediatricians choosing to
charge patients and families for telephone care should
ensure that they do the following:
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● Develop office policies and procedures to ensure
consistent processes for reporting telephone care
charges to third-party payors and collecting pay-
ment for uncovered but allowable telephone care
services while maintaining compliance with the
Health Insurance Portability and Accountability
Act (HIPAA) (Pub L No. 104-191 [1996]).

● Develop a clear communication plan for patients
before initiating a fee for telephone care. Patients
should be informed about the types of calls that will
be billed and should be instructed that a copay (or
possibly the entire charge) may be their responsi-
bility if their insurance company does not cover
telephone care service. Patients should be in-
structed that if they choose not to use care provided
by telephone, standard office-based care will re-
main available, and they will always have the
choice to have a face-to-face encounter if they so
choose.

4. The AAP believes that physicians should document
telephone care in a consistent manner.

● Documentation should fulfill the need for continu-
ity of care, demonstrate the complexity of the call,
and meet the requirements of the typical E/M visit.
Suggested items to document include the date and
time of the call, patient’s name and date of birth,
name of caller, reason for the call, total encounter
time, relevant patient history and evaluation, as-
sessment of the issue at hand, plan, and disposition
of the call.

● It is suggested that the physician document the
type of telephone encounter (eg, new problem,
review of chronic problem with change in manage-
ment, interpretation of test results, coordination of
care, etc) to demonstrate the expertise required
and the complexity of the decision-making process.
Documentation for all telephone encounters for
which a patient is charged should be placed in the
medical record.

5. The AAP supports the development of mechanisms
for payment for telephone care services provided by
pediatric providers, including triage and advice, care
coordination, patient education, and chronic disease
management, and will provide support, along with
other professional societies, for efforts to develop a
new set of CPT codes with assigned RVU values for
non–face-to-face medical services including tele-
phone care.

6. The AAP believes that additional research should be
undertaken to evaluate and report the clinical and
economic effects of seeking payment for telephone
care on patient access to care, quality of care and
outcomes, total health care expenditures, and patient
and physician satisfaction.
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Policy Statement—Pedestrian Safety

abstract
Each year, approximately 900 pediatric pedestrians younger than 19
years are killed. In addition, 51 000 children are injured as pedestrians,
and 5300 of them are hospitalized because of their injuries. Parents
should be warned that young children often do not have the cognitive,
perceptual, and behavioral abilities to negotiate traffic independently.
Parents should also be informed about the danger of vehicle back-over
injuries to toddlers playing in driveways. Because posttraumatic
stress syndrome commonly follows even minor pedestrian injury, pe-
diatricians should screen and refer for this condition as necessary.
The American Academy of Pediatrics supports community- and school-
based strategies that minimize a child’s exposure to traffic, especially
to high-speed, high-volume traffic. Furthermore, the American Acad-
emy of Pediatrics supports governmental and industry action that
would lead to improvements in vehicle design, driver manuals, driver
education, and data collection for the purpose of reducing pediatric
pedestrian injury. Pediatrics 2009;124:802–812

INTRODUCTION

Morbidity and Mortality Statistics

According to the Web-Based Injury Statistics Query and Reporting Sys-
tem (WISQARS) of the Centers for Disease Control and Prevention,1

approximately 6000 pedestrian deaths occurred in the United States in
2005. Of this total, 876 (14%) of the victims were 19 years or younger. In
2007, estimates from the National Electronic Injury Surveillance Sys-
tem (NEISS), which uses a sampling of hospital emergency department
data, indicate that approximately 51 000 individuals 19 years or
younger were injured as pedestrians, and 5300 of them were hospital-
ized for their injuries.1 Although pedestrian fatality rates are actually
higher in adults, children in the 10- to 15-year-old and 15- to 19-year-old
groups have had the highest rates of nonfatal injuries in recent years
(see Table 1).

According to the National Highway Traffic Safety Administration
(NHTSA), in the 10-year period from 1997 to 2007, the number of pedes-
trian fatalities decreased by 49% in children 14 years and younger,
with the greatest percent drop (57%) in the 4- to 7-year age group.2 It is
most likely that much of this decrease is attributable to less walking
and lower exposure to traffic. The contribution from educational pro-
grams, increased law enforcement, and/or environmental modifica-
tions is not clear.

One of the goals of Healthy People 2010 is to substantially increase the
proportion of trips less than 1mile beingmade bywalking. In 1969, 42%
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of all schoolchildren and 87% of those
living within 1 mile of school walked or
bicycled to and from school.3 More re-
cently, only approximately 16% of chil-
dren walk or bike to school, and even
37% of those who live within 1 mile are
driven to school.4,5 This situation is es-
pecially problematic considering the
nation’s major health challenge with
pediatric obesity and the need for in-
creased physical activity.6

Demographics

In addition to age, several factors in-
crease the risk of child pedestrian
injury. As with adults, approximately
60% to 70% of children killed and in-
jured as pedestrians are male. Black
and American Indian/Alaska Native
children have higher rates of pedes-
trian death and injury,1 in great part
because of the environments in
which poor children live.7 The worst
time of day for child (16 years and
younger) pedestrian injury is be-
tween 3 and 7 PM, during which time
36% of fatalities occur.8 A dispropor-
tionately high number of deaths
(40%) occur on the weekend, but this
was not found with nonfatal inju-
ries.9 As would be expected, pedes-
trian injury is more common when
children are outside playing in the

spring and summer.10 The vast major-
ity of pedestrian crashes actually oc-
cur under optimal driving conditions
in full daylight, when the road is dry,
and in the absence of precipitation.11

Nature of Injuries Sustained

Although most pediatric pedestrian in-
juries areminor, approximately 20% of
the injuries score in the “serious-
severe” category and roughly 10% are
rated “critical-unsurvivable” on the Ab-
breviated Injury Scale or the Injury Se-
verity Score.12–14 In cases in which the
child sustains an injury that is at least
“moderate” in severity, the head and
face are most frequently involved. Ex-
cept for the youngest children, when
there is at least 1 “serious” injury, the
lower extremity is most often hurt.12,15

A questionnaire study designed to
study long-term outcomes of pediatric
pedestrian crashes found impairment
of cerebral function in 1.8% and dis-
ability related to the lower extremity in
2.8% of the children.16

In addition to physical injuries, child-
hood victims of pedestrian-automobile
crashes and their parents very often
have psychological sequelae. Both
acute stress disorder and/or posttrau-
matic stress disorder are seen com-
monly (approximately 30%) in pediatric
pedestrian injury cases.17–19 Children
may develop reexperiencing, avoidance,
hyperarousal, and/or dissociation (emo-
tional numbing).19 Unfortunately, most
parents do not seek professional help
for their child’s psychological symp-
toms.19 At 6-month follow-up, in addition
to stress disorders, many children who
had serious physical injurieswere found
to have continuing difficulties with
problem solving, memory, and social
interaction.20

THE CHILD

Development

Young children have themotor skills to
access roadways, yet they do not have

the cognitive, perceptual, and behav-
ioral abilities to negotiate traffic. Chil-
dren move quickly and impulsively,
which places them at high risk of pe-
destrian injury.7,21,22 Furthermore, chil-
dren have been shown to have diffi-
culty seeing cars in their peripheral
vision, localizing sounds, comprehend-
ing traffic, and understanding the
meaning of road signs.23 Children have
difficulty scanning for traffic, judging
vehicle distance and speed, anticipat-
ing driver behavior, and determining
whether there is adequate time to
cross the street safely.21 Observations
of children walking to school showed
that they often neglect to look for traf-
fic or stop at the curb before entering
the street.24 Normal developmental
characteristics, such asmagical think-
ing, egocentricity, distractibility, and
impulsivity, increase pedestrian risk
for children.21,25 A high percentage of
pediatric pedestrian crashes result
from the child not paying attention to
the traffic and road environment.26

In a study designed to compare pedes-
trian skills of children aged 4 to 5, 7 to
8, and 10 to 11 years, there were clear
improvements with increasing age.27

Compared with the 7- to 8-year-olds,
the children in the 10- to 11-year-old
group were significantly better at (1)
identifying safe places to cross the
road, (2) detecting traffic and road
dangers, and (3) coordinating infor-
mation from multiple parts of the traf-
fic environment. Development of pe-
destrian skills was highly variable
such that a few of the 5-year-olds did
better than some 11-year-olds on the
overall pedestrian skills score. Sub-
jects who scored better seemed to use
more effective visual search strategies
(where, how often, and how fast they
checked the road before crossing). Al-
though some of the mature search
strategies were occurring by 7 to 8
years of age, “there were continuing
levels of sophistication unattained by

TABLE 1 2005 Pedestrian Death and 2007
Injury Rates per 100 000 Population

Age, y Deaths,
n

Rate Injured,
n

Rate

0–4 284 1.40 5274 25.45
5–9 130 0.66 8595 43.30
10–14 152 0.73 13716 67.52
15–19 310 1.47 23518 109.52
20–55 3307 2.19 91850 61.79
�56 1884 2.97 28924 40.97

The number of pedestrian fatalities and injuries that are
published by the NHTSA are somewhat lower than those
found in the WISQARS database. Rather than using emer-
gency room data, NHTSA information comes primarily
from police traffic reports and, therefore, may not include
driveway and parking lot crashes that frequently injure
and kill toddlers. The NHTSA data do, however, contain
more information about the cause and nature of the crash
event.67

Data are from Centers for Disease Control and Prevention
WISQARS.
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many of the oldest children (10–11
years of age) but present among the
adult sample.” In a study of attentional
skills of 4- to 10-year-old children,
older age was associated with better
ability to appropriately switch focus to
important pedestrian tasks.28 This abil-
ity,whichcorrelatedwithmoreawareness
of traffic and better observed pedestrian
behavior, continued to improve through
the entire 5- to 9-year age range.

Unfortunately, many parents are not
aware of these developmental limita-
tions and overestimate their child’s abil-
ities to handle the traffic environment as
a pedestrian.29,30 In 1 study, one third of
parents allowed kindergarten-aged chil-
dren to cross residential streets alone
and first-grade children to walk to
school unsupervised.31

Child and Family Education

No randomized clinical trial has dem-
onstrated that an educational interven-
tion can decrease pediatric pedestrian
injury rates. Systematic reviews of
traffic skills-training programs have
demonstrated improvements in atti-
tudes, knowledge, and observed street-
crossing behaviors.32–34 A variety of edu-
cational programs aimed at school-aged
children, including classroom ses-
sions and individual instruction, use of
audiovisual materials, training and
practice in real and model traffic situ-
ations, behavior-modification tech-
niques, and virtual reality computer
simulations, have been shown to pro-
videmodest benefit. In a study in which
an educational program was a compo-
nent of a broad community campaign
that included parent education, legis-
lative changes, construction of sepa-
rate pedestrian pathways, lowering of
speed limits, and rigorous police en-
forcement measures, the rate of child
pedestrian injuries dropped signifi-
cantly.35 There is evidence that involving
parents as trainers or role models may

add to the successof aneducational pro-
gram for child pedestrians.36

Because educational programs alone
rarely result in safe pedestrian behav-
iors, supervision by parents or other
adults is critically important. Unfortu-
nately, in addition to overestimating
childhood street-crossing abilities,
parents often lack basic knowledge
about pedestrian injury and do not ad-
equately teach children about road
safety.37 Although it is reasonable for
pediatricians to counsel parents re-
garding the risk of pedestrian injury in
the context of child development and
the need for supervision, no pub-
lished randomized clinical trial has
evaluated an office-based educa-
tional intervention.38

THE VEHICLE

Vehicle Speed

Vehicle speed is a strong risk factor
for pedestrian injuries and is associ-
ated with greater injury severity.13 Pe-
destrians who are hit by a car travel-
ing 40 mph have a 15% chance of
survival, but 85% survive when hit by a
car moving at 20 mph. Because a
faster-moving vehicle has a longer
braking distance, impact with a pedes-
trian is more likely. Although several
factors, such as driver reaction time,
vehicle weight, brake quality, and
road-surface conditions, play a role,
the stopping distance for a vehicle
traveling at 30 mph is considerably
greater than that of a car traveling at
20mph (197 vs 112 ft, respectively).39 In
residential neighborhoods, an average
vehicle speed of 30 mph, compared
with 20 mph, was associated with
more than a sevenfold greater risk of
children being hospitalized for pedes-
trian injuries.40

Vehicle Characteristics

Overall, the risk of pedestrian fatality
is 18% to 29% higher with elevated-
body vehicles (sport utility vehicles,

pickup trucks, vans) than with passen-
ger cars. Sport utility vehicles are es-
pecially dangerous for children. When
children in the 4- to 7- and 8- to 15-year
age groups were struck by an SUV, the
relative risk of death was 87% and 46%
higher respectively, than if the vehicle
had been a passenger car.41 Sport util-
ity vehicles and pickup trucks are also
more likely to cause severe injuries to
children than are passenger cars.42

When hit by an elevated vehicle, chil-
dren are often thrown forward or
knocked to the ground and run over
instead of rolling up onto the vehicle’s
hood as an adult would do. This may
explain why, compared with adults, chil-
dren are at greater risk of death when
hit by an elevated vehicle.41,43

Vehicle Modifications

The movements of a victim struck by a
motor vehicle depend on the pedestri-
an’s size and weight and the shape and
structure of the car’s front end. When a
car hits a 6-year-old child, initial im-
pact is usually with the upper leg, pel-
vis, and torso, followed by contact of
the head with the front portion of the
hood.44 Injury severity generally is
more related to these initial impacts
than from contacts with the ground.45

Modifications to automobiles, such as
bumpers that are lower and more
compliant, hoods that aremore energy
absorbent, and external windshield
airbags can add to pedestrian protec-
tion.45,46 How beneficial automobile
structural modifications will be to chil-
dren (who have different crash biome-
chanics than adults do) still requires
study. Since 2005, new cars with struc-
turalmodificationssold inEuropearere-
quired to pass various pedestrian safety
crash tests, but no such testing is cur-
rently required in the United States.

Some automobile modifications have
been developed to deal specifically
with the blind spot behind the car and
the problem of nontraffic back-over
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pedestrian injuries. One study showed
that young children do not respond con-
sistently to back-up warning devices.47

Back-up sensor alarms to warn drivers
of objects behind the car are now avail-
able, but their shallow, narrowdetection
zones make prevention of pedestrian
back-overs unlikely, because drivers
cannot react fast enough at the speeds
involved in such collisions.48 Similarly,
rear-window wide-angle lenses and aux-
iliary mirrors do not provide adequate
visualization of the entire blind spot.49

The combinationof a video cameraanda
sensor alarm provides the best blind-
spot coverage, but thehighcostof sucha
systemmay be problematic.49

THE DRIVER

Driver Characteristics

Driver characteristics also contrib-
ute to child pedestrian injuries. Male
drivers, drivers younger than 40
years, and those with a record of
multiple driving infractions and sus-
pended or revoked licenses are more
likely to be involved in a collision
with a child pedestrian.50,51 Two stud-
ies performed by the National Safe Kids
campaign show that large numbers of
drivers speed and fail to stop at stop
signs in school zones.52,53 Information
from the Pedestrian and Bicycle Crash
Analysis Tool database from North Caro-
lina showed that approximately 2% of
the pediatric (15 years and younger) pe-
destrian crashes that occurred from
2000 to 2004 involved a driver who had
been drinking alcohol.54 One 1970s study
of drivers involved in fatal collisionswith
pedestrians showed that even the expe-
rience of hitting and killing a pedestrian
did not change the frequency of speed-
ing convictions.55 Because children are
smaller than adults, drivers often falsely
perceive that children are further away
than they actually are. The result is that
drivers misjudge time-to-impact and
make inadequate speed adjustments in
the presence of children.56,57

Driver Education and Enforcement

Although pedestrian advocates recom-
mend driver-education programs to
remedy dangerous driving, there is lit-
tle research regarding interventions
aimed at improving driver knowledge,
attitudes, or skills to avoid pedestrian
crashes. Furthermore, a study that
looked at state driver’s license manu-
als showed that most of these publica-
tions had no information about com-
mon locations for pedestrian-vehicle
conflicts, automobile movements that
are most hazardous for pedestrians,
safest ways to conduct turns, or re-
quirements for yielding to pedestrians
at stop signs and intersections.58 One
4-year program that combined a me-
dia campaign with strong police en-
forcement of crosswalk laws did not
result in drivers becoming more will-
ing to stop for pedestrians.59

ENVIRONMENT

Neighborhood

Childrenwhocome from low-income fami-
liestendtolive indense, low-income,urban
residential neighborhoodswhere they are
atmuch higher risk of sustaining a pedes-
trian injury.40,60–65 Commonly, there are
inadequate play areas in these neigh-
borhoods, with children playing in and
around streets in the afternoon and
evening hours. The increased traffic,
faster average speed, and number of
parked cars along the curb add to the
risk of pedestrian injury in these
neighborhoods.60,64,66 Parked cars
along a residential street obscure vis-
ibility for both drivers and pedestri-
ans, especially children.40,66 In contrast
to the crowded inner city, studies of
American Indian/Alaska Native popula-
tions living in rural areas have identi-
fied the lack of traffic-control devices,
poor lighting, and alcohol (driver and
pedestrian) as important risk factors
in pedestrian injury.67

Location of Event: Street Traffic

Children aremost likely to be struck by a
motor vehicle in an urban area on a res-
idential street close to their home.68 The
most common type of pediatric crash is
the pedestrian “dart-out” or “dash” in
whichachildwalksor runs into theroad,
either at midblock or at an intersection,
often from a position out of view of the
motorist. This type of crash accounts for
43% of crashes that involve 5- to 9-year-
olds, 30% of crashes that involve 10- to
15-year-olds, and 26% of crashes that in-
volve children younger than 5 years.69 In
2005, 82% of the pediatric pedestrian
deathsoccurredatnonintersection loca-
tions.2 A study of 139 urban childrenwho
were struck by automobiles found that
29%were playing in or near the street at
the time of the crash, and 71% were
walking to a specific destination.70

Nontraffic Injuries (Back-Overs)

Although only 2% of all pedestrian fa-
talities are attributable to impact
with the rear of a backing vehicle,71

14% of toddler pedestrian deaths in
2002 resulted from such non–traffic-
related back-overs.9 One study found
that 57% of pedestrian injuries to
children 2 years and younger re-
sulted from a vehicle in reverse.72

The typical event involves a vehicle
backing out of a driveway driven by a
family member who is unaware of an
unsupervised child playing behind
the car. The child’s short height
makes it difficult for the driver to see
him or her, especially from an ele-
vated vehicle (van, sport utility vehi-
cle, or pickup truck). Toddlers do not
perceive the hazard, and frequently
the car rolls over (rather than
strikes) the child, resulting in severe
or fatal injury. It is estimated that
each year, these back-over events in-
jure approximately 2500 children
younger than 14 years and that 48%
of these children are 1 to 4 years
old.73 In addition to driveways, many
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rear-impact crashes that involve pe-
diatric pedestrians occur in parking
lots.69,72,74

The Safe Kids Worldwide “Spot the Tot”
program75 advises parents to (1) hold
children’s hands in driveways, parking
lots, and on sidewalks, (2) when driv-
ing, look for children at all times, and
(3) walk all the way around the
parked vehicle to check for kids,
toys, and pets before entering the
car and starting the motor. As previ-
ously mentioned, automobile modifi-
cations to prevent back-overs are
available, but their efficacy has not
yet been tested adequately.

Traffic Calming

Child pedestrian injury has been
shown to be much less common in
neighborhoods with a large number of
streets with low speed limits.76 In addi-
tion to lower speed limits, other speed-
reduction street modifications include
speed bumps, curved and narrow traf-
fic lanes, traffic circles (instead of in-
tersections), intersection curb exten-
sions, and trees planted along curbs
(to increase the driver’s sense of
speed). Methods designed to separate
pedestrians from cars by either time
or space include wide sidewalks,
fences and barriers to prevent mid-
block pedestrian crossing, raised me-
dians/refuge islands (allow 2-step
crossing of wide street), overpasses
and underpasses, traffic signals exclu-
sively for pedestrians (all traffic
stopped simultaneously), and restric-
tions to keep traffic low in residential
areas. These environmental changes
that result in slower traffic and lower
volumes of traffic (known as “traffic
calming”) can be effective.77–82 A meta-
analysis of 33 studies showed that
injury-causing crashes decreased by
approximately 15% (25% on residen-
tial streets, 10% on main roads) with
the institution of various urban traffic-
calming methods.83

Playgrounds

Keeping children off streets and away
from traffic can be an effective method
of reducing pediatric pedestrian in-
jury. This was demonstrated by con-
struction and renovation of play-
grounds in Harlem, New York, where
the number of pediatric pedestrian in-
juries decreased by 45% over a 7-year
period.84

Walkability Checklists

The Partnership for a Walkable Amer-
ica (Centers for Disease Control and
Prevention, National Highway Traffic
Safety Administration, Federal High-
way Administration, Institute of Trans-
portation Engineers, Pedestrian and
Bicycle Information Center, and the
Robert Wood Johnson Foundation) ad-
vises the use of a “walkability check-
list,” available on the Internet,85 to
score the walkability of a community
and identify the safest pedestrian
routes for children. For each type of
pedestrian problem, the checklist out-
lines specific strategies to help individ-
uals and community groups who want
to create safe walking routes for chil-
dren. Formal evaluation of the ability of
such checklists to decrease pediatric
pedestrian injury is lacking.

School Trip Safety

It seems that the number of children
struck while walking to or from school
may actually be quite small (8%–15%
of crashes that involve children).70,86

Between 1994 and 2004, incidents that
involved school buses were responsi-
ble for the deaths of approximately 11
school-aged pedestrians annually.87

Surveys of parents have found that the
major barriers that prevent children
from walking to school are distance
(62%), traffic dangers (30%), weather
(19%), and crime (12%).73

The use of qualified, well-trained adult
crossing guards is an effective method
to help children cross streets safely.88

According to Federal Highway Adminis-
tration regulations, these individuals
should wear high-visibility reflective
apparel and should use a standard-
sized, octagonal shaped “stop” paddle
to control traffic.89 Flashing speed limit
signs, fluorescent school-zone signs,
specially marked crosswalks, and
strict police enforcement of speed lim-
its and stop signs also are helpful.90 It
is recommended that drop-off and
pick-up zones for parents driving their
children to school be clearly marked
and placed far from child pedestrians
and school bus drop-off areas (www.
walkinginfo.org).

The “Walking School Bus,” a program
supported by the Partnership for a
Walkable America, fosters groups of
children walking to school together
with 1 or more adults. The “bus” may
havemeeting points, a timetable, and a
regular rotation of trained volunteers or
be as simple as 2 families taking turns
walking their children to school.91

Many organizations and programs,
such as Safe Routes to School, Kids
Walk, and Walk to School Day have in-
formation available to help parents
identify safe walking routes and teach
their children pedestrian skills.92 Sig-
nificant federal funding has recently
been allocated to Safe Routes to
School to help states develop pro-
grams and infrastructure to encour-
age children to walk to school in a safe
environment. Some concern has been
voiced that low-income communities,
where pedestrian rates are highest, do
not always have the resources to com-
pete for this funding.93

Low-Light Conditions

Although crashes that involve adult pe-
destrians often occur in low-light condi-
tions, darkness is less often a factor for
pediatric pedestrians who do not walk
alone at night often. Reflective clothing
has the ability to make pedestrians visi-
ble to drivers at considerably greater

806 FROM THE AMERICAN ACADEMY OF PEDIATRICS



distances; however, there are inade-
quate data to show that such clothing
actually decreases collisions and inju-
ries.94 Enhanced illumination of cross-
walks90 and extending daylight savings
time throughout the year95,96 may have
some significant benefit, but pediatric-
specific data are not available.

RECOMMENDATIONS

To create safe pedestrian environ-
ments for children to enable greater
amounts of walking and physical activ-
ity, the American Academy of Pediat-
rics recommends the following:

1. Through the use of counseling
and/or with anticipatory guidance
handouts, pediatricians should
advise parents and caregivers
that:

● Young children have develop-
mental limitations that prevent
them from being safe pedestri-
ans. In deciding when a child
can cross streets indepen-
dently, parents must consider
the child’s age and maturity, the
distance to be traveled, the
amount of on-street parking,
and the volume and speed of
traffic. On the basis of develop-
mental considerations and cur-
rently available research data,
the American Academy of Pedi-
atrics recommends that chil-
dren should not be unsuper-
vised pedestrians before 10
years of age, except in limited
situations.

● Parents should be good pedes-
trian role models, supervise
children carefully around traf-
fic, and teach children how to be
safe pedestrians.

● To avoid injuries from vehicle
back-overs, driveways, alley-
ways, and the adjacent un-
fenced front yard should not
be used as a play area. Parents
should be reminded of the

large blind spot behind the car
(especially in larger, elevated
vehicles) and the need to walk
completely around the car be-
fore getting in and starting the
engine.

● Reflective clothing and other vis-
ibility aids should be used in
low-light conditions.

2. Parents, schools, community agen-
cies, and policy makers should work
with chapters of the American Acad-
emyofPediatricstoincreasethenum-
ber of children who can safely walk
regularly for the purpose of exercise
andweight control. Residential neigh-
borhoods should have sidewalks and
be designed to foster low traffic vol-
ume and speed.

3. Although some pedestrian educa-
tion programs for children have
been shown to modestly improve
road-crossing behaviors, their ef-
ficacy in reducing injury rates is
not clear. Close adult supervision
and environmentalmodification are
more effective strategies for pre-
venting motor vehicle-pedestrian
collisions.

4. Community groups, municipal gov-
ernments, and school systems
should collaborate to design safe
routes for children to use to walk to
school. Methods to meet this goal
could include sidewalks, traffic
calming, on-street parking limits,
hiring adequate numbers of well-
trained adult crossing guards, lo-
cating schools close to residential
areas, and helping parents de-
velop special escort programs for
young children. Highly visible,
strict police enforcement of traffic
regulations in school zones is ex-
tremely important.

5. Federal funding of Safe Routes to
School and other programs to en-
courage walking and make it safe
to do so should continue to be sup-

ported nationally. Priority for
funding and grant application
technical assistance should be
given to low-income communities
where the risk of child pedestrian
injury is highest.

6. Communities should create play
areas to keep children away from
traffic as much as possible.

7. State driver’s manuals should in-
clude a section that informs driv-
ers about avoiding pedestrian col-
lisions. Drivers should be warned
not to have unrealistic expecta-
tions of a child’s pedestrian abili-
ties and reminded about the need
to slow down and be alert for dart-
outs when children are nearby.
This pedestrian section should in-
clude information, photographs,
and diagrams about pedestrian-
vehicle conflicts at intersections,
safest ways to conduct turns to
avoid pedestrian injury, and re-
quirements for yielding to pedes-
trians at stop signs and when
making right turns after stopping
at red lights.

8. Automobilemanufacturersshouldde-
velop design modifications that will
decrease injury from automobile-
child pedestrian collisions.

9. Pediatricians should be aware of
the high incidence of acute and
posttraumatic stress disorder af-
ter a pedestrian injury. Pedestrian
crash victims and their close fam-
ily members should be carefully
screened for these conditions. Pa-
tients should be given emotional
support, reassured that acute and
posttraumatic stress disorders
are common problems, and re-
ferred for counseling as needed.

10. Governmental agencies should
expand pedestrian injury surveil-
lance systems so that detailed
information regarding the pe-
destrian, the vehicle, the specific
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location (to allow geographic in-
formation systems mapping),
the nature of the crash, the
speed and volume of traffic, and
the features of the road and side-
walks can be collected and ana-
lyzed. Furthermore, parameters
for describing children’s expo-
sure to traffic should be defined
and measured. Such information
will be needed to determine the
effectiveness of interventions
designed to decrease pediatric
pedestrian injury.
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RESOURCES FOR PEDIATRICIANS

National Highway Traffic Safety Administration (www.nhtsa.gov/portal/site/nhtsa/menuitem.
dfedd570f698cabbbf30811060008a0c): contains excellent data summaries (“Traffic Safety Facts:
Children” and “Traffic Safety Facts: Pedestrians”), tip sheets for parents and teachers, resource
guides, major research reports, information regarding pedestrian laws, and links to programs
designed to encourage safe walking. The entire NHTSA site can be “searched” for information about
child pedestrians. The Fatality Analysis Reporting System (FARS) (www-fars.nhtsa.dot.gov) can be used
to obtain detailed information about fatal crashes. In addition to reviewing detailed tables, users
can generate custom reports through an interactive query system. NHTSA staff also accept data
requests at this site.

Centers for Disease Control and Prevention (www.cdc.gov/nccdphp/dnpa/kidswalk/resources.htm
and www.cdc.gov/injury/wisqars/index.html): contains extensive information about the Kids Walk-
to-School program, including brochures, slide shows, fact sheets, and a sample press release. The
site also has links to various Centers for Disease Control and Prevention reports about pedestrian
safety. The Web-Based Injury Statistics Query and Reporting System (WISQARS) can be used to
obtain data about fatal and nonfatal pedestrian injuries, categorized according to age (or age
group), race, gender, state, and year.

Insurance Institute for Highway Safety (www.iihs.org/research/topics/peds.html): contains detailed
statistics (“Fatality Facts: Pedestrians”), a Q&A, status reports, and a selected research bibliography.

Federal Highway Administration (www.tfhrc.gov/safety/pedbike/index.htm and http://safety.
fhwa.dot.gov/local�program/pedcampaign): the Turner-Fairbank Highway Research Center site
contains pedestrian-related articles, facts, issue briefs, publications, research, resources, and
links. The Federal Highway Administration Pedestrian Safety Campaign site has a tool kit with
videos, slide shows, brochures, posters, and other materials for individuals, organizations, or
communities interested in implementing a pedestrian safety campaign.

Pedestrian and Bicycle Information Center (http://pedbikeinfo.org and www.walkinginfo.org): con-
tains a Walkability checklist, an extensive research review (“Review of Pedestrian Research in US
and Abroad”), crash facts and crash type definitions (with diagrams), and the Pedestrian and
Bicycle Crash Analysis Tool, which allows access to a database of extensive pedestrian crash
information.

Walking School Bus program (www.walkingschoolbus.org): contains a handout describing how a
“walking school bus” works as well as guides for people who want to start a program and descrip-
tions and evaluations of existing programs.

National Center for Safe Routes to School (www.saferoutesinfo.org): contains pedestrian safety tip
handouts, applications and information about obtaining funding, state contact personnel, and an
online library of materials, documents, and reports used by Safe Routes to School program
administrators.

Safe Kids USA (www.usa.safekids.org; search “pedestrian”): contains facts and safety tips for parents,
a checklist on how to teach children pedestrian safety, research reports, and a report to the nation
that describes the pedestrian problem and offers solutions.

Harborview Injury Prevention Center (http://depts.washington.edu/hiprc/practices/topic/
pedestrians/index.html): the “best practices” section on “child pedestrians” contains detailed
research reviews on skills training, daylight savings time, reflective clothing, road environment
changes, community campaigns, and vehicle modifications.

Kids and Cars (http://kidsandcars.org): contains statistics regarding nontraffic injuries and deaths
from back-overs, hyperthermia, and power-window strangulation. The site also has fact sheets and
public service announcement videos on these topics.
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Technical Report—Pediatric and Adolescent Mental
Health Emergencies in the Emergency Medical
Services System

abstract
Emergency department (ED) health care professionals often care for
patients with previously diagnosed psychiatric illnesses who are ill,
injured, or having a behavioral crisis. In addition, ED personnel encoun-
ter children with psychiatric illnesses who may not present to the ED
with overt mental health symptoms. Staff education and training re-
garding identification and management of pediatric mental health ill-
ness can help EDs overcome the perceived limitations of the setting
that influence timely and comprehensive evaluation. In addition, ED
physicians can inform and advocate for policy changes at local, state,
and national levels that are needed to ensure comprehensive care of
children with mental health illnesses. This report addresses the roles
that the ED and ED health care professionals play in emergency mental
health care of children and adolescents in the United States, which
includes the stabilization andmanagement of patients inmental health
crisis, the discovery of mental illnesses and suicidal ideation in ED
patients, and approaches to advocating for improved recognition and
treatment of mental illnesses in children. The report also addresses
special issues related to mental illness in the ED, such as minority
populations, children with special health care needs, and children’s
mental health during and after disasters and trauma. Pediatrics 2011;
127:e1356–e1366

BACKGROUND
Emergency department (ED) health care professionals often care for
patients with previously diagnosed psychiatric illnesses who are ill,
injured, or having a behavioral crisis. ED health care professionals also
need to identify and manage patients with previously undiagnosed
and/or undetected conditions such as suicidal ideation, depression,
anxiety, psychosis, substance use and abuse, and posttraumatic stress
disorder (PTSD). This report will address the roles that the ED and ED
health care professionals play in emergency mental health care of
children and adolescents in the United States. This technical report
supports the 2006 joint statement from the American Academy of Pe-
diatrics (AAP) and American College of Emergency Physicians (ACEP)
titled “Pediatric Mental Health Emergencies in the Emergency Medical
Services System.”1,2 Previous policy statements, clinical reports, and
technical reports by the AAP that have addressed specific pediatric
emergency mental health issues and formulated guidelines for model
programs include, but are not limited to, “Adolescent Assault Victim
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Needs: A Review of Issues and a Model
Protocol” (1996),3 “Access to Pediatric
Emergency Medical Care” (2000),4

“Child Life Services” (2006),5 “Care of
the Adolescent Sexual Assault Victim”
(2008),6 “Achieving Quality Health Ser-
vices for Adolescents” (2008),7 “Sui-
cide and Suicide Attempts in Adoles-
cents” (2007),8“Underinsurance of
Adolescents” (2008),9 “Death of a Child
in the Emergency Department” (joint
statement from the AAP and ACEP in
200210 and a supporting technical re-
port by the same title (2005),11

“Patient- and Family-Centered Care
and the Role of the Emergency Physi-
cian Providing Care to a Child in the
Emergency Department” (2006),12 and
“Family-Centered Care and the Pedia-
trician’s Role” (2003).13

PSYCHIATRIC ILLNESS AND THE ED

The current and increasing concerns
regarding pediatric mental health
emergencies occur within the context
of the overall crisis in pediatric ED
care. First, there has been an increase
in the prevalence of ED visits for psy-
chiatric illness.14–18 This situation is
complicated by a shortage of inpatient
and outpatient services available for
patients who need mental health care
and an unfunded mandate to care for
these patients in an ED setting. The
1999 Surgeon General’s report on
mental health19 indicated that 21% of
US children 9 to 17 years of age have a
diagnosable mental or addictive disor-
der. The National Institute of Mental
Health has reported that 10% of chil-
dren in the United States currently suf-
fer frommental illness, and more than
13 million children require mental
health or substance abuse ser-
vices.20,21 The World Health Organiza-
tion has estimated that by the year
2020, neuropsychiatric disorders will
become 1 of the 5 most common
causes ofmorbidity, mortality, and dis-
ability for children.22 A study at the Uni-
versity of Pittsburgh found that from

1979 to 1996, the rate of psychosocial
problems identified in primary care
visits of 4- to 15-year-olds increased
from 7% to 18%.23 Suicide in the United
States currently ranks as the fourth
leading cause of death for 10- to 14-
year-olds and the third leading cause
of death for 15- to 19-year-olds, ac-
counting for 11.3% of all deaths in the
latter age group in 2006. More than
half of adolescents 13 to 19 years of
age have suicidal thoughts, nearly
250 000 adolescents attempt suicide
each year, and up to 10% of children
attempt suicide sometime during their
lives.24–26 Of great concern is the fact
that, despite its increasing prevalence,
the risk of suicidal behavior in many
children and adolescents is often un-
detected. One study found that 83% of
adolescent patients who had at-
tempted suicide were not recognized
as suicidal by their primary care phy-
sicians.27 Rotheram-Borus et al28 re-
ported that fewer than 50% of adoles-
cents seen for suicidal behavior in the
ED were ever referred for treatment,
and, even when they were referred,
compliance with treatment was low.
Another study revealed that only one-
fifth of these children receive neces-
sary treatment.21

Patients who need mental health care
can be disturbing to the routine and
flow of the ED and require more re-
sources than many medical or trauma
patients. In a 2006 study, Santiago et
al29 reported that 210 patients with a
median age of 14 years and requiring
psychiatric evaluation spent a median
of 5.7 hours in the ED. Hospital police
monitored 51.9% of these patients, and
45 patients exhibited dangerous be-
haviors. Among children who fre-
quently used mental health services in
the ED, approximately 50% of them
were seen again within 2 months of
their initial visit, which suggests that
patterns of recidivism are high for psy-
chiatric patients. Repeat patients are

more likely to threaten to harm others;
to have a diagnosis of adjustment, con-
duct, or oppositional disorder; and to
be under the care of a child welfare
agency. Repeat users were also signif-
icantly more likely than one-time pa-
tients to be less compliant with outpa-
tient follow-up, be admitted to the
hospital, and require more social sup-
port. These youth also have increased
risk of involvement with juvenile jus-
tice; a large proportion of them have
related behavioral, emotional, and
cognitive disabilities and have greater
difficulty remaining in residential
treatment. The total proportion of chil-
dren admitted to general inpatient ser-
vices from the ED for mental health
problems is also increasing. In Wash-
ington State, psychiatric disorders
were the leading cause of adolescent
hospitalization and accounted for one-
third of hospital days for 5- to 19-year-
olds over a 10-year period from 1994 to
2003.30

According to a 2004 AAP policy state-
ment, ED overcrowding threatens ac-
cess to emergency services for those
who need them the most and further
complicates the ability of EDs to serve
the needs of patients who need mental
health care and their families.31 A 2008
report from the Centers for Disease
Control and Prevention noted that ED
visits increased 32% from 1996 to
2006, whereas the number of EDs de-
creased by 5%. Approximately one-
third of EDs reported having to divert
incoming patients to another ED in the
previous year.32 Boarding of patients
with mental illness in the ED has many
deleterious effects on the health care
of those patients and others.33 The ED
is often a high-stimulation environ-
ment that is not conducive to calming
agitated patients. In addition, privacy
is not as easy to arrange, which leads
to distraction and disruption of care
for these patients and their families as
well as the other ED patients.

FROM THE AMERICAN ACADEMY OF PEDIATRICS

PEDIATRICS Volume 127, Number 5, May 2011 e1357

pediatrics.aappublications.org/
http://pediatrics.aappublications.org/


The pediatrics section of the 2007 Insti-
tute of Medicine report on emergency
services described the burgeoning
problem of pediatric mental health
problems in the saturated emergency
medical services (EMS) system.34 The
report cited studies that have demon-
strated inadequate or nonexistent
screening and evaluation for children
with mental health complaints, inade-
quate training and comfort levels for
ED physicians and nurses in caring for
pediatric patients with mental health
complaints, suboptimal ED environ-
ment for mental health patients in cri-
sis, and extended ED wait times for pa-
tients who need mental health care
and require admission because of lack
of psychiatric inpatient resources. Ac-
cording to the Institute of Medicine re-
port, not only is ED use increasing, but
younger patients are being seen, and
depression, bipolar disorder, and anx-
iety are now being identified in chil-
dren of elementary school age. EDs are
increasingly used as the safety net for
diagnosing and managing psychiatric
illness in these children. The pediatric
ED at Yale noted an increase of 59% in
psychiatric illness-related visits be-
tween 1995 and 1999; the most com-
mon complaints were behavioral
changes, ingestions, suicide attempts,
and violence.35 The Cincinnati Chil-
dren’s Hospital ED reported an annual
increase in visits by psychiatric pa-
tients from 800 in 1995 to more than
2000 in 2004.36 In their 1999 study of
pediatric EMS usage, Sapien et al37

found that 15% of pediatric EMS re-
sponses were for suicide, assault, or
alcohol and drug intoxication, which
emphasizes the need for first respond-
ers to have an informed approach to
these problems. The actual number of
psychiatric emergencies may be un-
derestimated, because many children
and adolescents who present with
trauma may have made a suicide at-
tempt, and vague somatic complaints

may actually represent depression,
PTSD, suicidal ideation, or abuse.

BARRIERS TO MENTAL HEALTH
SERVICES IN THE EMS SYSTEM

Hoyle and White38 outlined the barriers
to adequate pediatric mental health
services in the EMS system. These bar-
riers can be categorized as (1) a lack
of information relating to pediatric
psychiatric illness, (2) limitations of
the ED setting that influence timely and
comprehensive evaluation, (3) need
for education and training of ED staff
regarding identification and manage-
ment of pediatric psychiatric illness,
and (4) a lack of access to and effec-
tiveness of inpatient and outpatient
mental health services.

Lack of Information Relating to
Pediatric Psychiatric Illness

In a 2002 report, Horwitz et al noted,
“Federal agencies’ planning docu-
ments devote considerable attention
to the need to understand the identifi-
cation and treatment of children’s be-
havioral and emotional issues within
primary medical settings. Neverthe-
less, a paucity of evidence exists to
demonstrate that such attention has
resulted in aggressive programs of re-
search in this area.”39 They found that
adults received 15 times more re-
search attention than did children and
adolescents. Some epidemiologic data
regarding psychiatric problems are
available from national database
sources including the National Hospi-
tal Discharge Survey, the National Hos-
pital Ambulatory Medical Care Survey,
and the National Electronic Injury Sur-
veillance System. However, because
children’s psychiatric issues were
largely unrecognized during the devel-
opment of these databases, informa-
tion regarding children and adoles-
cents is obtained most often by
extrapolation or inference. The Na-
tional Hospital Discharge Survey and
National Hospital Ambulatory Medical

Care Survey use broad age groupings
(younger than 15 and 15 through 44
years) that obfuscate the data perti-
nent to children and do not always sub-
categorize psychiatric illness or ED
visits. Olson et al40 used National
Electronic Injury Surveillance System
data from 10 hospitals over a 3-month
period in 2000 to categorize presenta-
tions to the ED and found that psychi-
atric or violence-related complaints
represented a relatively high propor-
tion of pediatric ED visits.

Limitations of the ED Setting That
Influence Timely and
Comprehensive Evaluation

ED health care professionals recognize
the difficulties in providing care to all
children with psychiatric emergencies
and note a lack of psychiatric special-
ists and inpatient and outpatient facil-
ities and an increase in referrals from
schools, primary care physicians, and
mental health therapists who cannot
admit patients directly from their of-
fices.34 These limitations, coupled with
a mandate to care for all patients who
present to the ED, create a difficult ob-
ligation for ED practitioners to fulfill.
The Emergency Medical Treatment and
Active Labor Act (EMTALA), enacted in
1985 with the purpose of protecting
the rights of indigent patients seeking
emergency care, requires Medicare-
participating hospitals to provide a
medical screening examination for all
patients who present for care to the
ED, regardless of the patient’s ability to
pay.41 Subsequent revisions have clar-
ified the responsibility of hospitals,
EDs, and their physicians to act on this
medical screening examination if the
patient is determined to have an acute
medical or psychiatric condition, such
as suicidal ideation, by providing all
ancillary services routinely available
to the ED, such as a physician consul-
tation, inpatient care, and mental
health services, in a nondiscrimina-
tory and consistent manner. This revi-
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sion guarantees that hospital EDs are
essentially the only place in our cur-
rent health care system in which all
patients with acute psychiatric illness
can be guaranteed thorough evalua-
tion.42–44 A comprehensive emergency
psychiatric examination may take sev-
eral hours, and often there is no pri-
vate or quiet area within the ED to fa-
cilitate effective consultations. In
addition, the ED is not the optimal set-
ting for assessing and managing pa-
tient and family anxiety, because they
are crowded, noisy, and full of dis-
tressing sights and sounds that may
even exacerbate some patients’ symp-
toms or behavior. Given the declining
numbers of available consultants, the
formal psychiatric evaluation often
begins hours after initial medical sta-
bilization. Regulatory agencies have
recognized the importance of stan-
dardized approaches toward high-risk
psychiatric patients in the ED. Since
January 1, 2007, the Joint Commission
has required accredited organizations
to conduct suicide risk assessment for
any patient with a primary diagnosis
or primary complaint of an emotional
or behavioral disorder.42

Need for Education and Training of
ED Staff Regarding Identification
and Management of Pediatric
Psychiatric Illness

Education about the causes, signs and
symptoms, and optimal management
of pediatric mental illness is essential
for pediatric, family practice, and
emergency medicine practitioners, in-
cluding residents and pediatric emer-
gency medicine fellows as well as
those who practice in community hos-
pitals. This education includes the use
of appropriate mental health screen-
ing tools, appropriate discharge
instructions, and mental health
follow-up for depressed patients and
patients who have considered or at-
tempted suicide. However, residency

program educationmay be insufficient
in many of these areas.45,46

Lack of Access to Inpatient and
Outpatient Mental Health Services

Nationally, the number of adult and pe-
diatric beds in state mental health fa-
cilities plummeted 32% between 1992
and 1998 and has since dropped signif-
icantly below 60 000, and fewer than
half are allocated for acute care.47 Me-
dia reports have highlighted the fact
that these inpatient cost reductions
have not been offset by outpatient ex-
penditures, and as a consequence, the
ED hasmore frequently become a loca-
tion for nonurgent mental health com-
plaints.48–50 They cite the combination
of fewer inpatient psychiatric beds
and insufficient outpatient services,
which leaves EDs to hold pediatric psy-
chiatric patients or admit them toamed-
ical unit with little hope of being reim-
bursed for that admission. This process
can be resource-intensive, because
these patients sometimes must be re-
strained and/or constantly monitored.

POTENTIAL SOLUTIONS TO THE
CRISIS IN MENTAL HEALTH CARE

Solutions to themental health care cri-
sis are not easily found within other,
nonmedical systems, which are
equally unprepared to handle children
with acute psychiatric illness. A nation-
wide survey of juvenile detention cen-
ters, the results of which were pre-
sented at a Senate hearing in July
2004, revealed that 15 000 children
with psychiatric disorders were im-
properly incarcerated the previous
year because no mental health ser-
vices were available.48 Many commu-
nity health centers that traditionally
provide mental health care have lost
their state funding and often turn away
patients or place them on long waiting
lists. Schools, therefore, frequently
function as the de facto mental health
system for children and adolescents;
70% to 80% of schoolchildren who

need mental health services receive
that care in the school setting.51–53

School counselors are primarily
funded by state and local funds, but
school districts also use funds from
federal programs such as the Safe and
Drug-Free Schools grants that are au-
thorized by the Elementary and Sec-
ondary Education Act, otherwise
known as the No Child Left Behind Act
(Pub L No. 107-110 [2002]). However, it
is important to remember that this
program, like other legislative man-
dates, depends on the vagaries of fed-
eral funding and budget cuts. Primary
care physician offices are another
point of contact for children and youth
at which there is high potential for
identifying and managing mental ill-
ness, but even when children are seen
in the general medical setting, identifi-
cation and management of mental ill-
ness are still challenging.54–57 To ad-
dress these issues, the AAP Task Force
on Mental Health has developed algo-
rithms to help pediatricians identify,
manage, and develop safety plans for
children and adolescents and offers
strategies for diverting patients from
the ED and referring more directly to
mental health resources when avail-
able.51 However, primary care physi-
cians cannot do this alone. For this ap-
proach to be successful there needs to
be an increase in the flow of pediatric
trainees into child psychiatry training
programs and a concomitant increase
in payments for child psychiatric ser-
vices to these program graduates. Te-
lepsychiatry, first piloted in Britain,
also offers a potential solution to the
lack of mental health care providers in
rural and remote areas.58,59

Stabilization and Management of
Patients in Psychiatric Crisis

Patients who arrive with a psychiatric
emergency require a rapid, thoughtful
response by the ED team to assess the
degree of stress and safety of the pa-
tient, provide medical stabilization,
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and use specific interventions to allevi-
ate symptoms and increase safety for
the patient and ED staff and other pa-
tients. During these evaluations, ED
health care professionals maintain a
delicate balance between maintaining
patient confidentiality and engaging
the external support systems that al-
ready exist for these patients. In many
states, adolescents can seek and re-
ceive care for mental health issues
and drug/alcohol use without parental
involvement, and EDs must maintain
confidentiality except if the child is at
risk of harming himself or herself or
others. However, the ED must also rec-
ognize the primary support role of the
family and caregivers, as well as the
child’s primary care providers, in all
phases of pediatric mental illness. In
this light, ED health care professionals
must encourage, but not coerce, the
adolescent to allow family involvement
whenever possible.

Of paramount importance is for EDs to
have the capacity to provide such care
within an overall system of mental
health care. The most important ele-
ment is establishing an effective rela-
tionship with a specialized mental
health team. Team composition and
availability may vary but should be pre-
defined. When consultations are re-
quested, the degree of urgency and the
expected response time should be
communicated clearly. Additional dia-
logue should take place after consulta-
tion to ensure that there is agreement
with a treatment plan and to facilitate
expeditious and appropriate disposi-
tion. Acute drug ingestions present a
specific challenge in this regard and
require ED health care professionals
to blend the usual resuscitation proto-
cols with psychosocial management
by medical staff, social workers, psy-
chiatrists, and security personnel. Pre-
existing relationships with psychiatric
inpatient facilities promote efficient
disposition. It is also helpful to have

familiarity with child protection laws
and to establish relationships with lo-
cal law enforcement and child welfare
and social service agencies. School
nurses, often the liaisons among fam-
ily, health care professionals, and
school personnel, can also be in-
cluded, with appropriate consent, to
help inform as well as facilitate man-
agement plans after the ED visit.60 Ade-
quate and appropriate physical space
should be available for children and
families in crisis; a private room with
monitoring equipment that is out of
the patient’s reach is considered opti-
mal. Patients should be within the
sight of ED staff; screening for suicide
risk or potential self-harm should oc-
cur, and one-to-one supervision should
be provided as needed. If a patient re-
quires medical admission or must
wait in the ED for transfer to another
facility, guidelines should be available
for staff and faculty members in han-
dling inpatient psychiatric patients
and their family members.

On occasion, children and adolescents
with psychiatric illness will require
physical or chemical restraint to pro-
tect them or others from harm. The
AAP and ACEP offer guidelines or poli-
cies related to patient restraint and re-
affirm the need for frequent safety
checks, vital-sign monitoring, evalua-
tion of limb neurovascular status, and
assistance with nutritional and bath-
room needs.61,62 It is more common for
EDs to use anxiolysis andmild sedation
to avoid the need for physical re-
straint. The decision to use physical re-
straints should be made by an attend-
ing physician but may be initiated by
nursing staff in extenuating circum-
stances. Even with proper restraint,
mental or cardiopulmonary status
may deteriorate unexpectedly; there-
fore, patients in restraints should be
monitored continuously with time-
limited orders. The Joint Commission
carefully monitors the institutional

policies around implementation and
documentation of patient restraint
and emphasizes that it must be used
as a last resort and that the treatment
is for the patient’s benefit.63,64

The Role of the ED in Discovering
Mental Illness in Children

As mentioned above, in 2007, the Joint
Commission recommended a suicide
risk assessment for any patient with a
primary diagnosis or primary com-
plaint of an emotional or behavioral
disorder.42 Some suicide-assessment
instruments, such as the Suicidal Be-
havior Interview and the Suicide Intent
Scale, are not options for EDs, because
they are designed to be administered
by trained mental health specialists or
require complicated computations by
clinicians.65,66 Although there is no
standard or optimal instrument that
screens for suicidality, high sensitivity
and rapid administration are 2 highly
valued characteristics. One tool with
such characteristics is the Suicidal
Ideation Questionnaire (SIQ), a 30-item
instrument originally designed for
10th- through 12th-grade students.67 A
15-item instrument (SIQ-JR) is also
available for students in grades 7
through 9 and has been standardized
for older students as well.68 These
tools may take longer than desired in
an ED setting but have strong psycho-
metric validity and reliability. Shorter
tools that aremore appropriate for the
ED setting have also been developed.
Horowitz et al69 demonstrated good
content validity of the Risk of Suicide
Questionnaire (RSQ), a brief screening
tool for screening for suicidal ideation
in the ED that assesses major facets
for suicide risk, present and past
suicidal ideation, previous self-
destructive behavior, and current
stressors. Folse et al70 piloted a
2-question version of this screening
tool in the pediatric emergency set-
ting, and almost 30% of the adoles-
cents screened positive for suicidal
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ideation within the previous week. The
authors recommended that clinicians
ask the questions: “Are you here be-
cause you tried to hurt yourself,” and
“In the past week have you thought
about killing yourself” as an initial as-
sessment for adolescents coming to
the ED for medical care, regardless of
the presenting symptoms.

Patients may exhibit “externalizing”
symptoms that initially have been iden-
tified by a caregiver, teacher, health
care professional, or even criminal
justice personnel. However, many chil-
dren with psychiatric illness do not
present to the ED with overt psychiat-
ric symptoms. It is also clear thatmany
patients with psychiatric disorders ex-
hibit somatic symptoms, such as head-
ache and abdominal pain; some
chronic medical illnesses, such as
asthma and diabetes, can be exacer-
bated by stress and anxiety.71,72 Scott et
al73 found a 30% rate of moderate or
severe depression in 13- to 19-year-
olds in the pediatric ED. Similarly, Rut-
man et al74 found that 37% of the ado-
lescents in a pediatric ED research
study were above the threshold for de-
pression on the Center for Epidemio-
logic Studies Depression Scale.

The US Preventive Services Task Force
recommends screening of adoles-
cents 12 to 18 years of age for major
depressive disorderwhen systems are
in place to ensure accurate diagnosis,
psychotherapy, and follow-up.75 Be-
cause the ED may be the only point of
contact for children with undiagnosed
psychiatric illness, it is imperative to
have adequate resources in this set-
ting to link patients who “screen posi-
tive” with inpatient or outpatient ser-
vices. In addition, it is necessary to
have efficient, culturally sensitive, and
developmentally appropriate screen-
ing tools that promote the accurate de-
tection of suicidal ideation, depres-
sion, and other psychiatric illnesses.
Some investigators have adapted full-

length, adult scales for use with
younger populations, but they require
20 to 40 minutes to administer.76 Some
EDs have developed their own mental
health screening tools to help in the
evaluation of child and adolescent pa-
tients. Adolescents at the Children’s
Hospital of Philadelphia use comput-
ers to complete the self-administered
Behavioral Health Screen for Emer-
gency Departments, which provides
their physicians and nurses with infor-
mation about their risk for depression,
suicidal ideation, PTSD symptoms, and
substance abuse.77,78

Similar developments have occurred
in the real-time assessment of trau-
matic stress in pediatric ED patients.
Just like adults, children’s previous
adverse experiences can influence
their response to acute illness and
their ED visit. When children experi-
ence sustained stress attributable to
traumatic experiences, neurohor-
mones, such as cortisol, are in-
creased. These elevated neurohor-
mones can lead to permanent changes
in their developing brain structures,
such as the amygdala and hypothala-
mus.79 Unrecognized and untreated,
acute stress symptoms can cause life-
long behavioral and mental health
problems attributable to changes in
neurodevelopment and function.80–86

Children with a history of a traumatic
experience, be it from unintentional in-
jury, violence, or sexual or physical
abuse, can be expected to have more
acute stress symptoms in the immedi-
ate aftermath of a specific event.87 Sh-
emesh et al88 identified PTSD in 29% of
the patients in a small convenience
sample of pediatric patients who pre-
sented to a pediatric ED. All patients
but 6 identified at least 1 previous sa-
lient traumatic event; most of the
eventswere not immediately related to
the reason for the ED presentation.
Knowledge of trauma symptoms signif-
icantly altered the ED clinical manage-

ment in 16% of the cases.88 Winston
and colleagues89 have developed brief
screening tools for acutely injured
children and their families and have
achieved some success in providing
these families with practical print and
Web-based management tools. Al-
though these data suggest that early
identification and management of psy-
chological trauma and its conse-
quences are feasible in the pediatric
ED, further efforts are required to in-
corporate these techniques into the
routine systems and processes in the
ED.90 Parents and caregivers also need
education from appropriate personnel
on what to expect, how to parent a
traumatized child, how to knowwhenad-
ditional help isneeded, andwhere tofind
it. Information such as this can be found
at sites for the National Child Trau-
matic Stress Network (www.nctsnet.
org) and the Center for Pediatric Trau-
matic Stress at the Children’s Hospital
of Philadelphia (www.healthcaretoolbox.
org).

SPECIAL ISSUES RELATED TO
MENTAL ILLNESS IN THE ED

Minority Populations

Children from minority populations
have less access to mental health ser-
vices and are less likely to receive
needed care.91 Likely because of the
complexity and cultural interpretation
of psychiatric illness, the lack of
proper translation when needed, even
by trained interpreters, may contrib-
ute to difficulty in receiving informa-
tion and following through withmental
health referrals.92 According to Rand’s
2001 Mental Health Care for Youth,93

31% of white children who needed
mental health services received them,
compared with 22% of black and 14%
of Hispanic children. In addition, the
same study found that people frommi-
nority populations in treatment often
receive a poorer quality of mental
health care and are underrepresented
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in mental health research. After ad-
justing for other demographic factors
and parent characteristics, Hispanic
children with mental health problems
had greater odds of having no care or
unmet need compared with white chil-
dren. This finding is particularly con-
cerning given the increased suicidal
ideation, depression, anxiety symp-
toms, and school dropout rates among
Hispanic compared with white adoles-
cents. Cultural factors, particularly
around the stigma of mental illness,
were noted to be important for His-
panic people. Financial factors also
play a role in these disparities; al-
though they differ according to state,
these differences are more likely the
result of varied state policies and
health care market characteristics
rather than differences in racial or
ethnic makeup.94

Children With Special Health Care
Needs

It is well known that children with spe-
cial health care needs frequently have
coexisting psychiatric morbidity.95–97

For example, children with asthma and
allergies are especially prone to hav-
ing anxiety disorders.98 Obesity is also
associated with problems such as de-
pression, especially in Hispanic and
black children.99 The Emergency Infor-
mation Form (EIF), developed jointly
by the AAP and ACEP (www.aap.org/
advocacy/blankform.pdf), allows provid-
ers to include psychiatric and behav-
ioral diagnoses for children with spe-
cial health care needs and also
includes information about their
health care professionals, medica-
tions, and significant medical history.

Children’s Mental Health During
and After Disasters and Trauma

The ED is the initial source of physical
care for child victims of disasters (nat-
ural or man-made) or trauma (unin-
tentional or intentional). Many studies
have demonstrated the development

of depression and PTSD in child survi-
vors of trauma and disaster.100–104 Un-
recognized and untreated, acute and
posttraumatic stress symptoms can
cause lifelong behavioral and mental
health problems as a result of changes
in brain neurodevelopment and func-
tion. These alterations in function cre-
ate a lifetime risk of subsequent poor
school performance, depression, sui-
cidal ideation or attempts, aggression,
and risk-taking behaviors. Current re-
search is ongoing to identify these at-
risk children as early as possible and
to develop validated interventions to
cope with the stress and avoid later
psychiatric morbidity. An AAP-funded
Agency for Healthcare Research and
Quality resource, “Pediatric Terrorism
and Disaster Preparedness: A Re-
source for Pediatricians,” includes in-
formation on children’s mental health
in disasters (www.ahrq.gov/research/
pedprep/resource.htm).

RESEARCH AND ADVOCACY AGENDA
FOR MENTAL HEALTH
EMERGENCIES IN THE ED

The President’s New Freedom Commis-
sion on Mental Health was convened in
2002 to study themental health service
delivery system and make recommen-
dations to enable adults and children
with emotional disturbance “live,
work, and learn and participate fully in
their communities.” The 2003 report of
the commission addressed aware-
ness, disparities, early screening, the
use of technology, and the need for re-
search in this area. Specifically, re-
search that focuses on the identifica-
tion and management of pediatric
mental health emergencies is critical
for establishing best practices for
screening of undiagnosed psychiatric
illness, formal psychiatric evaluation
in the ED setting, and engagement into
community care. The development of a
mental health interest group in the Pe-
diatric Emergency Care Applied Re-
search Network provides an ideal vehi-

cle through which to conduct much-
needed large-scale studies that
elucidate and evaluate identification,
identification, engagement, and treat-
ment methodologies for the emer-
gency setting.105 Support of funding for
local and regional fatality-review
teams can also promote surveillance
and understanding of factors related
to suicide in children and adoles-
cents.106 Pediatricians can also peti-
tion legislators and policy makers to
increase reimbursement for mental
health services for children and ado-
lescents at all levels, including funding
for Medicaid, school-based and
community-center services, inpatient
services, and mental health providers
who provide Medicaid services. This
petitioning includes encouraging pri-
vate insurers to promote need-based
coverage rather than fixed limits for
mental health and to increase reim-
bursements to hospitals and consul-
tants who provide pediatric mental
health services. A recent joint state-
ment from the American Academy of
Pediatrics and the American Academy
of Child and Adolescent Psychiatry out-
lined recommendations to insurers
that could decrease the impediments
to providing mental health care in the
primary care setting.107 In October
2008, Congress passed the Paul Well-
stone and Pete Domenici Mental Health
Parity and Addiction Equity Act of 2008
(Pub L No. 110-343).108 The new law,
which went into effect January 1, 2010,
requires equity betweenmental health
and substance abuse benefits and
medical and surgical benefits in
employer-sponsored group health in-
surance plans for companies with
more than 50 employees. The law also
requires equity in all financial require-
ments, including deductibles, copay-
ments, coinsurance, out-of-pocket ex-
penses, and all treatment limitations,
including frequency of treatment,
number of visits, days of coverage, or
other similar limits. The federal legis-
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lation will not override state laws that
require additional coverage and sub-
jects the definition of mental health
conditions to state law.

SUMMARY

Pediatric psychiatric emergencies
constitute a large and growing seg-
ment of pediatric emergency medical
care, and EDs play a critical role in the
evaluation and management of these
child and adolescent patients. The ED
has increasingly become the safety net
for a fragmented mental health infra-
structure in which the needs of chil-
dren and adolescents, among themost
vulnerable populations, have been in-
sufficiently addressed. Inpatient bed
shortages, private and public insur-
ance changes, and shortages of
pediatric-trained mental health spe-
cialists create particular challenges in
this effort. Ideally, these challenges
can be addressed through a reinvigo-
rated outpatient infrastructure that
supports pediatric mental health care,
advance planning for crises on a local
level using community resources, and
the establishment of a stronger men-
tal health support and education net-
work for primary care physicians. Us-
ing a skilled, culturally sensitive,
multidisciplinary approach, EDs can
safely and effectively manage child
and adolescent patients. In addition,
EDs can play a significant role in iden-
tifying and referring patients with pre-
viously undiagnosed and undetected
conditions such as suicidal ideation,
depression, substance abuse, and
PTSD.

The 3-pronged approach of education,
research, and advocacy are crucial for

improving the accurate and timely ED
management of childhood psychiatric
illness. Education of medical students,
residents, fellows, faculty members,
and nurses can focus on not only rapid
diagnosis and medical management
but also the internal social supports
and available external resources for
their local service area. Researchers
need to develop easy and rapid pediat-
ric screening tools and test strategies
that enlist the family and primary care
physicians as partners in the effort to
provide basic psychiatric care and ap-
propriately access the mental health
system. Finally, because this issue per-
meates almost all aspects of pediatric
medicine, it is clear that pediatricians
need to advocate for fairness and par-
ity with respect to the provision and
reimbursement for mental health care
for children.
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TECHNICAL REPORT

Pediatric Aspects of Inpatient Health
Information Technology Systems
Council on Clinical Information Technology

ABSTRACT
US adoption of health information technology as a path to improved quality of
patient care (effectiveness, safety, timeliness, patient-centeredness, efficiency, and
equity) has been promoted by the medical community. Children and infants
(especially those with special health care needs) are at higher risk than are adults
for medical errors and their consequences (particularly in environments in which
children are not the primary patient population). However, development and
adoption of health information technology tools and practices that promote pedi-
atric quality and patient safety are lagging. Two inpatient clinical processes—
medication delivery and patient care transitions—are discussed in terms of health
information technology applications that support them and functions that are
important to pediatric quality and safety. Pediatricians and their partners (pediatric
nurses, pharmacists, etc) must develop awareness of technical and adaptive issues
in adopting these tools and collaborate with organizational leaders and developers
as advocates for the best interests and safety of pediatric patients. Pediatric health
information technology adoption cannot be considered in terms of applications
(such as electronic health records or computerized physician order entry) alone
but must be considered globally in terms of technical (health information tech-
nology applications), organizational (structures and workflows of care), and cul-
tural (stakeholders) aspects of what is best. Pediatrics 2008;122:e1287–e1296

INTRODUCTION
US adoption of health information technology (HIT) has been advocated by federal
agencies, health care industry groups, and patient-advocacy organizations as a
major approach to improve patient safety through reduction and prevention of medical errors.1–5 Adoption of HIT
tools such as electronic health records (EHRs), computerized provider order entry (CPOE), and clinical decision
support (CDS) is increasing, and although current implementation of all these HIT tools is not yet widespread in US
hospitals,6,7 most hospitals that provide care for children and infants use some form of an electronic information
system to manage personal health information and other data that affect children’s health.8

Children and infants have vulnerabilities and needs that are distinct from adults with regard to the management
of their clinical care and its associated information. The extended normal ranges of body weights, sizes, and
physiologic responses require modifications of clinical, technical, and information workflows to provide pediatric-
specific care that is safe. A systematic evidence base for design and implementation of effective HIT that improves care
quality and safety is needed but lacking,9 and recent observations and experience indicate that changes (such as the
adoption of information technology) can introduce new and unanticipated errors.10–12

MOTIVATIONS
The primary reason for adopting HIT is to improve the quality and safety of care. Information technology can reduce
variations that lead to task failures13 and uncertainties that increase cognitive burdens that lead to incorrect decisions.
An important component in safety is the consideration (and estimation) of risk:

risk � likelihood of error � severity of error (harm).

Children seem to be at higher risk than adults for medical errors, with estimates based on inpatient data suggesting
that hospitalized children may be at higher (up to triple) risk of preventable adverse drug events. Contributors to
these may include wider ranges of children’s and infants’ weights (neonates seem to be at the highest risk of adverse
drug events), greater complexity of medication dosing (universal weight-based dosing is prone to calculation errors
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and must include consideration for adult maximum-
dose limits), and higher risk in special domains (contin-
uous intravenous infusions and chemotherapy may
have higher immediate and/or cumulative toxicities
than other drug types).

Another contributor to children’s risk of medical er-
rors is the variety of institutional settings in which they
receive medical, surgical, and psychiatric care. Environ-
ments range from academic centers that specialize in
tertiary pediatric care to general community hospitals
that care primarily for adults. Each type of inpatient
setting (and each individual setting) has specific at-
tributes that may contribute to error likelihood.

BARRIERS
The major technical barrier to adoption of pediatric HIT
tools is a lack of pediatric-specific information technol-
ogy standards. Among these needs for standards are
pediatric data that are machine-readable, terminologies
and dictionaries that fully describe pediatric clinical en-
tities (such as pediatric drug-dose data), and electronic
standards (Health Level 7 Child Health Functional Pro-
file14 is currently in development) that adequately de-
scribe pediatric clinical events.

To establish these technical standards, there must be
recognized leadership and authority as well as legislative
and financial support at national, regional, and institu-
tional levels. Standards for HIT products and practices
designed for pediatric care must be based on pediatric
data, not extrapolated from adult data.9 Recent efforts by
the American Academy of Pediatrics (AAP) Council on
Clinical Information Technology have promoted collab-
oration to define standard pediatric functionalities for
EHRs, and the requirements for pediatrics are being
addressed by the Certification Commission for Health
Information Technology.15

STAKEHOLDERS IN PEDIATRIC INPATIENT CARE
The child and family caregivers are central to pediatric
care. Health care structures and processes, including er-
rors and their disclosure, must be transparent to patients
and families. Inpatient HIT applications must support
family-centered, developmentally appropriate care of
children16 and must preserve transparency and patient/
family empowerment.

The primary care provider and the medical home are
central in the longitudinal care of children, particularly
those with special health care needs. Inpatient HIT ap-
plications and workflows must support facilitated com-
munication and continuity among patients’ primary care
providers, families, and inpatient care teams as well as
(real-time) interoperability between inpatient and med-
ical home clinical data systems.

Hospitalists and nursing and affiliate staff (such as
pharmacists) are central to the inpatient care process.
The progressive compartmentalization of health care has
separated clinical responsibilities for transitional and in-
patient care: emergency physicians for emergent care,
hospitalists for general inpatient and observation-unit
services, neonatologists and intensivists for critical care

services, specialists for specific problems and procedures,
and nursing for inpatient unit management and patient
care administration. Inpatient HIT tools must support
the work of inpatient staff to organize patient care, fa-
cilitate communication, and make care transitions (in-
cluding shift change, admission, transfer, and discharge)
safe while reinforcing staff roles in patient care17–23 (in-
cluding issues of training and certification require-
ments24–26 for pediatric care).

WORKFLOWS IN PEDIATRIC INPATIENT CARE
Medication delivery and patient care transitions are 2
inpatient processes that are vulnerable to errors and are
the focus of current research and development of infor-
mation technologies.

Medication Delivery
Medication delivery is a set of common inpatient pro-
cesses consisting of a series of role-based functions and
handoffs. Certain environments and processes have
higher risk because of a higher likelihood and/or impact
of errors, but at the core:

1. A prescriber determines a patient’s need for a drug
regimen; specifies a medication and its dosage, form,
route, and frequency; and then generates a formal
order for the regimen and transcribes it for transmis-
sion to the pharmacist.

2. The pharmacist receives and checks the order; con-
sults patient data and the prescriber (when needed)
for errors and clarifications; makes certain indepen-
dent decisions on form, route, and dose adjustments;
and prepares and dispenses drug doses and instruc-
tions.

3. Drug doses are delivered to the inpatient unit nurse,
who accepts and stores the drug doses; retrieves, ad-
ministers, and documents drug doses to the patient
according to the original order/schedule and phar-
macy instructions; and makes certain independent
decisions within practice scope (such as with “as-
needed” orders or optional administration routes
[oral versus rectal]).

Inpatient Patient Transitions
During an inpatient stay, patients undergo numerous care
transitions, including admission (from emergency depart-
ments, transport services, and physician offices), discharge
(to home or other facilities), and/or transfer to different
locations within the institution for tests (imaging), proce-
dures (surgery), and special levels of care (postanesthesia
recovery care). Patients in transit (away from the “home”
inpatient unit) may have needs, including life (ventilator)
and environmental (temperature regulation for preterm
infants) support, maintenance of scheduled and continu-
ous medical care, physical transport, patient-location track-
ing, and contingencies that must be anticipated and coor-
dinated before transition. Information (in the form of
notes, orders, and other documentation) accompanies per-
sonnel until the patient reaches his or her destination,
where transition (handover) occurs.
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The most common transition is the transfer of care
responsibilities (handovers, handoffs, or sign-outs). Phy-
sicians, nurses, consultants, and ancillary staff members
transfer responsibilities in parallel (physician to physi-
cian, nurse to nurse, etc) and, in most cases, asynchro-
nously according to shift and call schedules. Higher rates
of handovers of information, authorization, and respon-
sibility are associated with higher risks of incomplete or
incorrect information transfer but may be necessary be-
cause of residency hour requirements.27 Currently iden-
tified transition problems include needs for medication
reconciliation and structured and interactive informa-
tion transfers during handovers.

GENERAL CONSIDERATIONS FOR INPATIENT HIT
APPLICATIONS
The consideration of adopting HIT for clinical use in-
volves assessments of both the clinical and institutional
environment and of available products.

Assessment of the Clinical and Institutional Environment
Within any clinical environment or workflow, HIT
adoption is high-risk change that must be managed
carefully. In assessing HIT-adoption initiatives, stake-
holders should consider HIT applications globally, in
terms of the anticipated technical and adaptive
changes that will be needed for adoption,28 including
the ways that information will be presented, commu-
nicated, and used; downtime and recovery proce-
dures; anticipated benefits; and how these changes
will be measured. These considerations (plus others,
including the political climate for change) and the
presence or lack of answers can focus and guide efforts
in securing resources and expertise.

Assessment of Information Technology Products
Institutional awareness about specific HIT products
gained through interchange with similar institutions can
help reduce trial-and-error. Beyond sharing of knowl-
edge about technology (hardware, software, interoper-
ability with other systems, messaging), information as-
surance (data confidentiality, integrity, and availability),
and accessibility/usability requirements (including the
ability to override CDS) that a system must meet, insti-
tutional leaders involved with HIT decisions should com-
municate, not only with other institutions but with ven-
dors and workers from all levels involved in using HIT
applications. Site visits to external deployments can help
decision-makers to gain familiarity with products, to
assess a product’s applicability to specific work environ-
ments, and to learn from the experience of their peers
with products, vendors, and the adoption process. A
“community-of-practice”29 approach encourages infor-
mation sharing and dissemination about HIT adoption
among practitioners (as well as others) and provides
firsthand experiences of current users that can impart
information on challenges and shortcomings that new
customers need to make informed decisions. Collective
formal and informal knowledge forums30 will be needed

for specific applications if informed HIT adoption is to
increase.

SPECIFIC HIT APPLICATIONS: CONTEXTS, PURPOSES,
FUNCTIONS, AND PEDIATRIC FEATURES

Medication Delivery

Computerized Provider Order Entry

Context, Purpose, and Functions
CPOE31 provides support for prescribers at the pre-

scribing/ordering step of the medication-delivery pro-
cess, with the purpose of standardizing and ensuring
completeness in orders for drugs, tests, and procedures.
CPOE interfaces promote standardization through de-
fault options32 and guide prescribers in creating and for-
matting structured orders through an electronic inter-
face. CPOE differs from stand-alone prescription writers
by an electronic data connection (excluding fax) to a
pharmacy information system. In most cases, inpatient
CPOE is linked to CDS, which improves its ability to
reduce errors.33

Pediatric-Specific Features
CPOE for pediatric inpatients should provide:

● universal weight/body surface area–based dosing
(with standard and consistent units of measurement
(eg, metric) to prevent conversion and calculation
errors);

● drug dictionaries with pediatric-specific dose ranges
and alerts that include single-dose, daily-dose, and
cumulative-dose decision support, including lifetime
cumulative dose for chemotherapies;

● drug-dosing decision support that is contextual for
pediatric-specific health issues that can include neo-
natal, renal, oncology, and other illness or wellness
states;

● automated calculations and automatic dose limits/caps
for larger patients;

● medication-reconciliation tools;

● pediatric-specific order sets;

● ability to link vaccination ordering to current immu-
nization schedules; and

● linkage to pediatric-appropriate nutrition, laboratory,
radiology, and other ancillary service orders (eg, or-
ders linked to pediatric-specific tests [smaller blood
volumes]).

Clinical expertise by pediatricians, pediatric nurses, and
pediatric pharmacists familiar with both HIT and pediat-
rics must guide pediatric CPOE implementation. Specific
pediatric medication-delivery processes pose specific
challenges in error reduction because of the potential for
increased errors or increased impact of errors as follows:

● continuous intravenous infusions, because of the im-
mediate and dynamic impact of administered drugs
and complex calculations that change in critically ill
patients, benefit from in-line calculators that deter-
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mine dosing and appropriate standard concentration
choices (per Joint Commission regulations34) of
drugs35,36;

● pediatric chemotherapy, because of the narrow ther-
apeutic indices and acute and cumulative effects of
drugs as well as complex schedules that are prone to
interruption as a result of changes in patient condi-
tion, is an area of research and development of man-
agement and decision-support tools37,38; and

● total parenteral nutrition (a special case of continuous
intravenous infusion), because of the complexity of
rules and calculations and schedule-critical depen-
dence on timed laboratory results and order, may
benefit from in-line calculators with automated rules
to avert incorrect dosing, interactions, precipitation of
solutes, and other costly errors.39

CDS: Clinical Calculators

Context, Purpose, and Functions
Automated calculation (of drug doses, dates, etc)

eliminates manual computation errors, especially in
high-stress situations40 such as cardiopulmonary resus-
citation of a child. For cases in which parameters (such
as weight and height) are known, precalculated charts
may provide an alternative.41–43 The primary failure
point for calculators is manual numerical entry (decimal,
unit errors), which must be considered in the design and
evaluation of interfaces and user training.

Pediatric-Specific Features
Because possible pediatric weights may vary over or-

ders of magnitude, the wide range of allowed values may
facilitate decimal errors and evade detection. Incorpora-
tion of independent and redundant checks (automated
and human) into workflow to mitigate this type of error
is an important consideration of design.

CDS: Electronic Prescribing Systems

Context, Purpose, and Functions
Electronic prescribing systems are designed help cli-

nicians to generate paper or electronic medication pre-
scriptions. The use of CDS, default options, and im-
proved legibility offer the potential for improved patient
safety.44 In the hospital environment, these applications
are usually used in the discharge process.

Pediatric-Specific Features
Features and requirements are similar to the CPOE

requirements discussed previously.

CDS: Management Systems

Context, Purpose, and Functions
Management systems can provide high-level decision

support by applying clinical and business rules to infor-
mation processes across different but related systems
(such as laboratory, imaging, and hospital admission
systems) to improve prevention, therapy, and efficiency.
In conjunction with CDS at CPOE interfaces, these tools
can provide users with situational awareness of patient

and hospital status. Examples of management tools in-
clude electronic whiteboards (census displays),45 antimi-
crobial restriction programs (decision support to reduce
inappropriate antibiotic use),46 and early notification
systems for infection risks for patient cohorting.47 The
specification of rules requires close interaction of clini-
cians and developers to specify alerts of high impact and
to avoid “alert fatigue.”48

Pediatric-Specific Features
Systems have been devised to provide alerts for respira-
tory syncytial virus and rotavirus.49 The extension and
linkage of such systems beyond hospitals to public health
information systems may have value as resistant organ-
isms previously confined to inpatient settings migrate to
the community.50,51

CDS: Reference (or Teaching) Materials

Context, Purpose, and Functions
Automatic or on-demand linkages of patient-specific

data (from EHRs)52 and general medical knowledge
(from formularies or electronic textbooks and hand-
books) can aid decisions and help physicians in training.

Pediatric-Specific Features
Application-specific pediatric reference data should

be checked by pediatric domain experts for conflicts with
accepted norms from trusted data sources. Institutions
should decide on “final authority status” of specific re-
sources to resolve discrepancies. Many standard texts
and references are available in multiple electronic for-
mats (online, CD-ROM, handheld devices), and avail-
ability of trusted pediatric-specific information resources
should be coordinated with a pediatrician and a hospital
medical librarian. In institutions where children receive
care on a partial basis, a core library (which may be
available as an online subscription package, either com-
mercially or through organizations such as the AAP or
the Centers for Disease Control and Prevention), should
be established and maintained. The AAP publishes au-
thoritative policies on most pediatric issues53 and on
infectious disease diagnosis and management in children
(the Red Book online).54 The Centers for Disease Control
and Prevention publishes current immunization sched-
ules as well as surveillance data for influenza, respiratory
syncytial virus, and rotavirus in the Morbidity and Mor-
tality Weekly Report.

Pharmacy Information Systems

Context, Purpose, and Functions
Pharmacy information systems55 support the dispens-

ing step of the medication-delivery process, with the
purpose of providing inventory selection and manage-
ment and decision support for pharmacists and a redun-
dant check for dosing, drug-allergy, and drug-drug in-
teraction errors and for other pharmacology problems
(such as solute precipitation in intravenous solutions).
Pharmacology information systems may be linked to or
require prompts for data from laboratory information
systems (or from previous drug orders) and may be
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partially automated (such as in creation of standard-
concentration intravenous solutions or parenteral ali-
mentation solutions).56

Pediatric-Specific Features
Because most of the details of pharmacy preparation

of drug doses are invisible to prescribers and nurses, the
most valuable component of a pediatric pharmacy infor-
mation system is a qualified and experienced pediatric
pharmacist and pharmacy staff57 who actively participate
in clinical care of inpatients (such as daily work
rounds).58,59 This expertise provides an additional layer
to error catching and safety in medication ordering;
however, neither CPOE nor pharmacy information sys-
tems may be effective in directly preventing medication-
administration errors.57 Essential expertise also provided
by pediatric pharmacists is knowledge that populates
(weight/body surface area) drug-dose range tables and
alerts for pediatrics.

Administration Tools: Radio Frequency Identification, Bar
Coding, Smart Pumps, Patient-Controlled Anesthesia, and
Medication-Administration Records

Context, Purpose, and Functions
The administration step is the last step before a pre-

scribed/ordered medication dose is given to the patient.
The substeps of administration (usually performed by a
nurse within inpatient environments) include receipt of
drug doses from the pharmacy, storage of medication
doses before final delivery, scheduled dose retrieval and
preparation, identification of patient/drug/dose/form/
route (“5 rights”), and final dose delivery. Radio fre-
quency identification60–62 and bar-coding63,64 systems are
used to verify and record identification of patient and
drug dose and to track inventory. “Smart” infusion
pumps programmed for specific workflows with appro-
priate drug doses and alerts may be useful in pediatrics65

but require caution in deployment because of poor com-
pliance with alerts by human operators.66,67 Electronic
medication-administration records link administration
tools such as radio frequency identification, bar coding,
and smart pumps to documentation and tracking of
drugs and are used by multiple members of the medical
team,68 and usability by nursing is an important factor in
success.69

Pediatric-Specific Aspects
The 2006 Joint Commission mandate for universal

use of standardized concentrations in continuous infu-
sion medications70 created a debate among pediatric in-
tensivists, particularly neonatologists, about fluid over-
load in extremely low weight infants. Hierarchical task
analysis of neonatal infusion ordering/administration
concluded that use of standardized admixtures could be
associated with a higher risk of errors than ad hoc (“rule
of 6”) admixtures in patients in critical condition who
require frequent adjustments in infusion rates.71 Because
of the feedback from this debate, the Joint Commission
extended a transition period (until 2008) for pediatric/
neonatal acute care if certain safeguards, including the
use of “smart” pumps, were in place.72,73 A published

description of the implementation process of standard
concentrations for neonatal care includes allowances for
nonstandard concentrations,74 with key knowledge be-
ing the lowest infusion rate allowed by the pump.

Errors in expressed human milk administration
(wrong mother, wrong infant, wrong milk, wrong expi-
ration date) in the NICU have been described with sug-
gested methodologies for reducing their incidence.75,76 In
addition to system design to prevent such errors, bar-
coding systems have been developed, explored, and ad-
vocated77 as a means of tracking and ensuring correct
administration of human milk.

Certain “high-alert” medications are associated with
an increased risk of causing harm to patients78 when
involved in errors. Approaches to these medications in-
clude proactive monitoring and redundant checks to
prevent errors79 in addition to the use of technology.
Pediatric patient-controlled analgesia and patient-con-
trolled analgesia by proxy pose challenges to implemen-
tation, and inpatient protocols should be developed in
consultation with specialists in pediatric pain control.80

Patient Care Transitions

Electronic Health Records

Context, Purpose, and Functions
EHRs are a central structure for patient-specific data

documentation. Their multiple roles include facilitating
communication among providers, standardizing medico-
legal documentation of care, historical record archiving
and retrieval, and coordination of care. They can facili-
tate centralized clinical communication and documenta-
tion among hospitalists, primary care providers in med-
ical homes, consultants, and emergency care providers.
They also will start to hold artifacts of historical signifi-
cance over time, such as records of patients who will
become persons of public importance as well as historical
trends in disease and wellness. They form the basis for
medication reconciliation and may support personal
health records to inform and empower patients and
families about their care. Important technical functions
of EHRs include interoperability of data elements, con-
nectivity to other electronic records, and information
assurance (according to established standards). Essential
in their implementation is effective user training to pre-
vent misuse that may lead to errors.

Pediatric-Specific Features
Pediatric functions in an EHR have been articulated in

an AAP policy statement81 and include:

● immunization management (recording data, linking
to immunization systems, decision support);

● growth tracking (graphing and percentile calculation);

● medication dosing (dosing by weight, dose-range
checking, safe and convenient dose rounding, age-
based decision support, dosing for the school day);

● patient identification (prenatal identifiers, newborn
identifiers, name changes, ambiguous gender);
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● norms for pediatric data (numeric; nonnumeric; com-
plex normative, such as blood pressures; gestational
age); and

● privacy (adolescent, foster/custodial care, consent by
proxy, adoption, guardianship, emergency treatment).

Technical standards and certification criteria for inpa-
tient systems are still in development.

Ancillary Information Systems: Laboratory and Radiology
(Imaging) Information Systems

Context, Purpose, and Functions
Laboratory and radiology information systems may

exist independently or may be integrated with other
inpatient information systems. They allow the ordering,
managing, processing, billing, and result reporting for
laboratory or imaging services. Interoperability and con-
nectivity with inpatient systems (CPOE, EHRs, electronic
medication-administration records) is usually limited to
single hospitals but may be a safety issue in related
institutions that share clinical care of a patient82 during a
single inpatient stay.

Pediatric-Specific Features
Pediatric-specific features are similar to those outlined

for the EHR. Pediatric/age-specific norms for parameters
and result reporting for radiologic and laboratory tests
are critical.

Ancillary Information Systems: Admission, Discharge, and
Transfer Systems

Context, Purpose, and Functions
Admission, discharge, and transfer systems track and

facilitate the patient flow throughout the hospital by
providing correct and unique patient identifiers for other
clinical information technology systems for clinical care
and billing.

Pediatric-Specific Features
Pediatric-specific issues that may contribute to in-

creased errors include identification of individual infants
in multiple births, mother-infant link, the ability to reg-
ister patients before arrival (especially for critical and
emergency patients), and reconciliation of alerts across
information systems.

Standardized Handoffs, Whiteboards, and Patient-Tracking
Tools

Context, Purpose, and Functions
Standardized care transitions have been identified as

a national patient safety goal.83 Within inpatient settings,
types of transitions include:

● admissions and discharges;

● transfers to other units within the same institution;
and

● handoffs of care (shift change).84

Each transition involves an exchange of information,
responsibility, and authority from a provider (or team of

providers) to another and involves a complex interaction
of communication and dialogue between the sender and
receiver in the transition process. The level of interac-
tivity depends on a variety of factors including the acuity
and intensity of care, the uncertainty of the patient’s
status, the specialty, the level of care, and the experience
of the provider (supervising attending, hospitalist, resi-
dent, intern). An important aspect of transition is the
provision of an appropriate time and location for tran-
sition, protected from the interruptive nature of care
environments.85 Models for handoff transitions and for
creating standard checklists and for handoffs have been
published.86–88 HIT applications that support the han-
dovers or transfers include electronic patient records,
electronic whiteboards, and personal information tools
that allow organization, management, and transfer of
patient-specific task information.

Pediatric-Specific Features
Drivers for this area of efficiency and patient safety

are medication discrepancies at sign-out89 and the re-
striction of resident work hours.27,90 A general structured
template for transitions developed at an academic pedi-
atric program has been proposed and is based on the
mnemonic “PEDIATRIC”88:

● Problem list

● Expected tasks to be done

● Diagnostic one-liner

● If/then contingency plans

● Administrative data/advance directive

● Therapeutics

● Results and other important facts

● Intravenous access/invasive devices/procedures

● Custody and consent issues

Other approaches may be preferred in specific specialties
or units (such as a systems-based approach used in pe-
diatric and neonatal intensive care).

PRAGMATIC ISSUES

Data Conversion, Accumulation, and Noise
A proposed advantage of electronic data in HIT systems
is data reuse.91 Advantages of electronic data in this
regard include reduction of costs and effort of storage
and retrieval; however, technical limitations to realizing
the full advantage include:

● Current technical ability to convert legacy print infor-
mation into an electronically usable form. Optical
character-recognition technology is limited in its ca-
pability to convert handwriting into computer-usable
text. Legacy paper documents are typically scanned as
photographic images for inclusion into electronic
records. Limitations of this format include difficulty
searching documents by text matching (other than by
reading them) unless documents are labeled. The as-
signment of scanned records to the correct patient is
challenging, and bar-code technologies have been
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used to aid in the process.92 EHRs may contain many
such scanned documents, which are electronically in-
accessible and of little added value other than for
(manual) searching.

● Default values on clinical forms (such as review of
systems and physical examination) are intended to
ensure completeness for quality assurance and billing.
However, when the printed or retrieved versions of
the contents of such forms are generated, very long
notes with many negatives (pertinent and extraneous)
result in low information “signal-to-noise” ratios and
reduce clinical usefulness of form data. The value of
notes generated from structured data has been im-
proved with the addition of narrative text,93 which
may be richer (or different) than structured data en-
try.94 In addition, “copy-and-paste” behaviors that al-
low providers to generate notes from previous entries
may result in inflated notes and persistent propagation
of errors.95

Effective solutions are difficult, and considerations
should include which product options (such as optical
character-recognition conversion) to use and how data-
input forms should be designed.

Assurance and Certification
HIT purchasers and clinicians want assurances that the
systems they purchase and use will provide needed tech-
nical functions and interoperate with other systems se-
curely. To accomplish these goals, public-private pro-
cesses are in development to define standards for HIT
products and evaluate which systems meet them. Efforts
aimed at certifying EHRs and their networks (including
CPOE) have been implemented by the Certification
Commission for Healthcare Information Technology and
the Leapfrog Group.15,96,97 The current list of certifica-
tions for pediatric HIT functions is small (limited to pe-
diatric ambulatory EHRs) but growing.

Liability Risk Modification
The accessibility of data afforded by electronic informa-
tion systems creates new types of medicolegal liabilities.
Increased availability of personal health data from mul-
tiple locations creates the potential for information
breaches and confidentiality violations. New federal
rules extend discovery to electronic information beyond
the patient record, including e-mails, electronic business
records, archived data, and administrative metadata on
the origins and times of records.98 Electronic clinical
records can facilitate discovery of practice deviations and
record alterations,99 and converted legacy records, al-
though they may have limited clinical value, may be
admissible, although their paper counterparts may have
long been discarded.

Ethnic and Minority Populations and Special Health
Information Needs
Language and literacy barriers may add to the complex-
ities of care in non–English-speaking populations and
may contribute to poor outcomes. Preformatted patient

information sheets may not match the needs of pa-
tients,100,101 which may be missed by providers. The spe-
cial needs of these patients and families include cultural
competence by providers (including knowledge of lan-
guage and health literacy issues) and information tools
(such as personal health records and information sheets)
adjusted to patient needs (including forms and scripts
that ensure true informed consent).

For children with special health care needs, special
communication needs may include extended discussions
to ensure access to timely and appropriate care. An
indirect effect of inpatient HIT adoption for minority
populations may ultimately be related to the financial
barriers of access and where families seek care. Low
HIT-implementation rates in institutions where these
patients receive care may reflect health disparities that
are only part of the complex issues of the effects of
poverty on children and their care.102

CONCLUSIONS
The adoption, incorporation, and use of HIT in inpatient
settings to ensure patient safety where children receive
care goes beyond consideration of available technical
products. Pediatricians and child health advocates inter-
ested in adopting HIT for inpatient care must be aware of
the technical and adaptive considerations that go into
its successful acquisition, implementation, and deploy-
ment.

HIT adoption involves a global consideration of local
institutional issues including:

● existing safety problems and outcomes that are to be
improved with HIT;

● organizational structure and clinical process changes
that will be required, including the work of imple-
mentation and the costs of adoption, deployment, use,
and maintenance; and

● cultural and political factors that facilitate and block
the changes.

Pediatric-specific HIT adoption involves familiarity with
collective experience and knowledge.

● Similar institutions with the same problems, experi-
ences, and data can be key in providing input and
experiences.

● Specific products, their functions, and pediatric-cen-
tered features must be evaluated.

● Shared information resources can be consulted to aid
evaluation and decision-making.

HIT adoption involves expertise in clinical informatics
among the following:

● pediatric clinicians (physicians, nurses, pharmacists)
with information technology experience in analysis,
implementation, and evaluation of systems;

● organizational change managers versed in information
technology transitions in clinical settings; and

● pediatric and institutional leaders who understand the
goals and values of health care improvement and clin-
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ical information technology adoption with regard to
the health needs of children, including those with
special health care needs.

Introduction of HIT may significantly improve clinical
performance, reduce costs, and reduce workloads; how-
ever, every HIT-system implementation will invariably
introduce new and sometimes unforeseen errors and
challenges.
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The Society for Academic Emergency Medicine
Position on Pediatric Care in the Emergency
Department

Roger J. Lewis, MD, PhD, on behalf of the SAEM Board of Directors

PREAMBLE

The Society for Academic Emergency Medicine
(SAEM) Board of Directors recognizes the importance
of providing quality emergency care to all pediatric
patients in all emergency department settings, as well
as our responsibility to teach medical students,
residents, and fellows the skills and knowledge
necessary to provide such care. Further, the SAEM
Board of Directors is aware that the abilities of
emergency physicians to provide quality emergency
care to children occasionally has been questioned,
most commonly in the lay media. While not in
response to any particular event, the Board felt it
important to assert certain principles regarding the
qualifications of emergency physicians to provide
emergency care to children. Thus, in collaboration
with a variety of emergency medicine and pediatric
organizations, the following position statement was
developed and approved by the Board. This position
statement has been approved by the following

pediatric and emergency medicine organizations:
The Ambulatory Pediatric Association (APA); the
American Academy of Emergency Medicine (AAEM);
the American Academy of Pediatrics (AAP); the
American College of Emergency Physicians (ACEP);
the Association of Academic Chairs in Emergency
Medicine (AACEM); and the Council of Residency
Directors in Emergency Medicine (CORD).

POSITION STATEMENT

Physicians who are certified in emergency medicine
by the American Board of Emergency Medicine
(ABEM) or the American Osteopathic Board of
Emergency Medicine (AOBEM), or those who are
certified in pediatric emergency medicine by ABEM
or the American Board of Pediatrics (ABP), possess
the knowledge and skills required to provide quality
emergency medical care to children. To provide
quality care, the emergency physician must have all
necessary and age-appropriate medical equipment
readily available. The emergency physician must also
have access via consultation, admission, or transfer, to
appropriate specialty and subspecialty physicians,
who will provide any needed patient care after
emergency department treatment. Although physi-
cally separate care areas for children are ideal, they
are not mandatory to provide high-quality care.
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POLICY STATEMENT
Organizational Principles to Guide and Define the Child Health Care System and/or Improve the Health of All Children

Committee on Pediatric Emergency Medicine

Pediatric Care Recommendations for Freestanding Urgent Care Facilities

ABSTRACT. Freestanding urgent care centers are not
emergency departments or medical homes, yet they are
sometimes used as a source of pediatric care. The purpose
of this policy statement is to provide updated and ex-
panded recommendations for ensuring appropriate sta-
bilization in pediatric emergency situations and timely
and appropriate transfer to a hospital for definitive care
when necessary. Pediatrics 2005;116:258–260; urgent care,
equipment standards, emergency preparedness, pediatric
preparedness.

Freestanding urgent care facilities remain a fix-
ture in the provision of health services for chil-
dren in some communities. Although the

American Academy of Pediatrics does not encourage
the routine use of urgent care facilities because it
may undermine the provision of coordinated, com-
prehensive, family-centered care consistent with the
medical home concept,1 the use of these facilities as
part of urgent and emergent care systems is not
uncommon. The term “urgent care” may imply to
the public that a facility is capable of managing crit-
ical or life-threatening emergencies. This was the
case for the youngest victim of the sniper in the
Washington, DC, area on October 7, 2002. After be-
ing shot in the abdomen, despite the advice of the
911 operator to stay and wait for help, this 13-year-
old child was driven to a local freestanding urgent
care center.2 He survived because this freestanding
urgent care center was properly equipped and
staffed to handle this child’s initial stabilization and
transfer to a level I pediatric trauma center.

Freestanding urgent care centers are not emer-
gency departments. However, they must have the
capability to identify patients with emergency con-
ditions, stabilize them, and coordinate timely access
to definitive care. These facilities must have appro-
priate pediatric equipment and experienced staff
trained to provide critical support for ill and injured
children until transferred for definitive care. It is
necessary for freestanding urgent care facilities to
have prearranged access to comprehensive pediatric
emergency services through transfer and transport
agreements. Available modes of transport should be
identified in advance and be appropriate for the
acuity of illness of the child.

If freestanding urgent care facilities are to be used

as a resource for pediatric urgent care, they should
first solicit help from the pediatric professional com-
munity to define expectations and levels of plans for
pediatric consultation. Pediatricians who are pre-
pared to assist in the stabilization and management
of critically ill and injured children should be acces-
sible. Pediatricians should be certain that freestand-
ing urgent care centers are prepared to stabilize and
transfer critically ill and injured children before they
are recommended to their patients and families for
after-hours use.

RECOMMENDATIONS

Freestanding Urgent Care Facility Emergency
Preparedness

1. Administrators at freestanding urgent care facili-
ties should ensure that their staff is capable of
providing resuscitation, stabilization, timely tri-
age, and appropriate transfer of all pediatric pa-
tients.

2. Although the minimum standards for drugs,
equipment, and supplies are listed in Tables 1 and
2, freestanding urgent care facilities with emer-
gency medical systems response times of �10
minutes and transport times of �20 minutes to an
emergency department need to have all suggested
equipment, resuscitation drugs, and supplies as
detailed in “Care of Children in the Emergency
Department: Guidelines for Preparedness,” issued
jointly by the American Academy of Pediatrics
and American College of Emergency Physicians.3

3. Freestanding urgent care facilities that provide
care for children must be staffed by physicians,
nurses, and ancillary health care professionals
with the certification, experience, and skills nec-
essary for pediatric basic and advanced life sup-
port during all hours of operation.

4. Triage, transfer, and transport agreements should
be prearranged with definitive care facilities that
are capable of providing the appropriate level of
care based on the acuity of illness or injury of the
child.4

5. Mechanisms for notifying the primary care physi-
cian or another on-call health care professional
about the treatment given to ensure appropriate
follow-up with the child’s medical home should
be in place and should be compliant with the
regulations of the Health Insurance Portability
and Accountability Act (HIPAA) (Pub L No. 101-
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191 [1996]). If a primary care physician is not
identified, efforts should be made to refer the
patient to a pediatrician able to promote a medical
home environment.

6. Administrators at freestanding urgent care facili-
ties must ensure that there is an organized and
structured quality-improvement program to mon-
itor and improve care for ill or injured children.

7. Freestanding urgent care facilities should have in
place and should monitor compliance with poli-
cies, procedures, and protocols for emergency
care of children consistent with those listed in
“Care of Children in the Emergency Department:
Guidelines for Preparedness.”3

8. Freestanding urgent care facilities should have a
policy for disaster preparedness and participate in
their community disaster plan.5

Pediatrician’s Role in Freestanding Urgent Care
Facilities

1. Pediatricians should refer patients for after-hours
care only to freestanding urgent care facilities that
have the capability to identify patients with emer-

gency conditions, stabilize them, and arrange
transfer for definitive care.

2. When referring a patient, the pediatrician should
provide to the freestanding urgent care facility
necessary clinical information and be available to
provide consultation.

If freestanding urgent care centers are staffed and
equipped properly and have appropriate triage,
transfer, and transport guidelines, the safety of chil-
dren using these services for emergencies can be
protected.6

Committee on Pediatric Emergency Medicine,
2004–2005
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TABLE 1. Office Emergency Equipment and Supplies

Priority*

Airway management
Oxygen-delivery system E
Bag-valve-mask (450 and 1000 mL) E
Clear oxygen masks, breather and nonrebreather,

with reservoirs (infant, child, adult)
E

Suction device, tonsil tip, bulb syringe E
Nebulizer (or metered-dose inhaler with

spacer/mask)
E

Oropharyngeal airways (sizes 00–5) E
Pulse oximeter E
Nasopharyngeal airways (sizes 12–30F) S
Magill forceps (pediatric, adult) S
Suction catheters (sizes 5–16F) and Yankauer suction

tip
S

Nasogastric tubes (sizes 6–14F) S
Laryngoscope handle (pediatric, adult) with extra

batteries, bulbs
S

Laryngoscope blades (straight 0–4; curved 2–3) S
Endotracheal tubes (uncuffed 2.5–5.5; cuffed 6.0–8.0) S
Stylets (pediatric, adult) S
Esophageal intubation detector or end-tidal carbon

dioxide detector
S

Vascular access and fluid management
Butterfly needles (19–25 gauge) S
Catheter-over-needle device (14–24 gauge) S
Arm boards, tape, tourniquet S
Intraosseous needles (16, 18 gauge) S
Intravenous tubing, microdrip S

Miscellaneous equipment and supplies
Color-coded tape or preprinted drug doses E
Cardiac arrest board/backboard E
Sphygmomanometer (infant, child, adult, thigh cuffs) E
Splints, sterile dressings E
Automated external defibrillator with pediatric

capabilities
E

Spot glucose test S
Stiff neck collars (small/large) S
Heating source (overhead warmer/infrared lamp) S

* E indicates essential; S, strongly suggested (essential if emer-
gency medical services response time is �10 minutes).
Adapted from: American Academy of Pediatrics, Committee on
Pediatric Emergency Medicine. Emergency Medical Services for Chil-
dren: The Role of the Primary Care Provider. Singer J, Ludwig S, eds.
Elk Grove Village, IL: American Academy of Pediatrics; 1992.

TABLE 2. Office Emergency Drugs

Priority*

Drugs
Oxygen E
Albuterol for inhalation† E
Epinephrine (1:1000) E
Activated charcoal S
Antibiotics S
Anticonvulsants (diazepam, lorazepam) S
Corticosteroids (parenteral/oral) S
Dextrose (25%) S
Diphenhydramine (parenteral, 50 mg/mL) S
Epinephrine (1:10 00) S
Atropine sulfate (0.1 mg/mL) S
Naloxone (0.4 mg/mL) S
Sodium bicarbonate (4.2%) S

Fluids
Normal saline solution or lactated Ringer’s

solution (500-mL bags)
S

5% Dextrose, 0.45 normal saline (500-mL bags) S

* E indicates essential; S, strongly suggested (essential if emer-
gency medical services response time is �10 minutes).
† Metered-dose inhaler with spacer or mask may be substituted.
Adapted from: American Academy of Pediatrics, Committee on
Pediatric Emergency Medicine. Emergency Medical Services for Chil-
dren: The Role of the Primary Care Provider. Singer J, Ludwig S, eds.
Elk Grove Village, IL: American Academy of Pediatrics; 1992.
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NEW BUREAUCRATIC JOBS WOULD PAY FOR 2,000 MORE DOCTORS
AND 6,000 NURSES

“The NHS was accused . . . of wasting millions of pounds of taxpayers’ cash on
‘unnecessary’ jobs and hospital bureaucracy. Figures released by the Conservative
Party show that in the last nine months a staggering 3,300 non-clinical jobs have
been advertised in one health magazine alone. The salaries for these jobs amount
to more than £133 million, enough for 6,000 more nurses, 2,000 more doctors or
29,000 hip replacements.”

Fletcher V. Daily Express. April 23, 2005

Noted by JFL, MD
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FEDERATION OF PEDIATRIC ORGANIZATIONS

POLICY STATEMENT
Organizational Principles to Guide and Define the Child Health Care System and/or Improve the Health of All Children

Pediatric Fellowship Training

In 1996, the Federation of Pediatric Organizations
revised its 1990 statement on pediatric fellowship
training. The following statement represents the

current (2004) position of the federation regarding
the purpose and objectives of fellowship training.

The goal of subspecialty fellowship training is to
advance the health of children by preparing gradu-
ates who are competent in clinical care, education,
and research. This goal is best achieved by fellow-
ship training that fosters the development of future
academic pediatricians, recognizing the diverse roles
they now play. This goal requires that graduates of
training programs have a keen curiosity about issues
in their subspecialty field, a healthy skepticism of
their own experience (and the published experience
of others), and a working understanding of the ana-
lytic tools relevant to exercising critical judgment.
Training is best provided in an environment in
which there are faculty role models committed to
scholarly activities.

Subspecialists may serve as expert clinicians pro-
viding direct and consultative care to patients based
on their experience and critical evaluation of scien-
tific evidence and research. They may serve as edu-
cators helping to guide and facilitate life-long learn-
ing of medical students, residents, fellows, and
others who provide care for children. They also may
be investigators adding to the body of knowledge in
their subspecialty. The eventual careers of subspe-
cialists may involve 1 or more of these roles to vary-
ing degrees. Therefore, training programs should
provide all trainees with experiences that will allow
them to develop competence for each of these roles,
and applicants must be selected on the basis of their
potential to achieve appropriate skills in each of
these domains. The following are guidelines for fel-
lowship programs and trainees.

1. Fellowship training must educate trainees to de-
velop and maintain life-long learning skills for
themselves, especially the ability to critically eval-
uate new knowledge to determine its appropriate
use in caring for patients.

2. Fellowship training programs must provide the
opportunity for trainees to acquire appropriate
clinical skills and must incorporate into their cur-
riculum mastery of each of the 6 general compe-
tencies identified by the Accreditation Council of

Graduate Medical Education and the American
Board of Medical Specialties (medical knowledge,
patient care, communication, professionalism,
practice-based learning and improvement, and
systems-based practice.) Relevant benchmarks
and thresholds must be developed to ensure that
competency in each area can be verified as
achieved by all subspecialty graduates by the con-
clusion of their training program.

3. To achieve and maintain the goal of subspecialty
training, in addition to acquiring appropriate clin-
ical skills and competencies during the period of
training, subspecialty trainees must acquire skills
that will enable them to provide quality care
throughout their professional lifetimes. These
skills include the ability to critically analyze and
evaluate their own observations and the observa-
tions of others; assimilate new knowledge, con-
cepts, and technology; formulate clear and test-
able questions (hypotheses) from a body of
information; and communicate ideas verbally and
in writing.

Programs must provide opportunities for train-
ees to acquire these skills. These opportunities for
scholarship may include a variety of activities, but
they must result in the acquisition of the skills
referred to in the preceding paragraph, and the
trainee’s participation must be guided by 1 or
more mentors.

Scholarly activities, including but not limited to
basic, clinical, or translational biomedical re-
search, must be undertaken and successfully com-
pleted by trainees. These activities must be inte-
grated into the training experience along with the
core curriculum for the subspecialty and any for-
mal coursework that is part of the training expe-
rience. Obtaining a graduate degree is not a sub-
stitute, per se, for such scholarly activities.

4. Fellowship training must be structured to provide
a scholarly experience for every trainee, because it
is essential to a successful subspecialty career in
clinical care, education, research, or a combination
of these activities. The subspecialty training pro-
gram must have an oversight committee (at least 3
individuals, one of whom should be outside the
trainee’s subspecialty) for each trainee with ap-
propriate expertise in scholarly endeavors. This
committee must assess and confirm the presence
of an adequate scholarly experience for each fel-
lowship trainee and evaluate the product of the
individual’s scholarly experience.

5. Fellowship programs must provide training and
experience to ensure that graduates will be effec-
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tive teachers for all learners in need of under-
standing and collaboration in the subspecialist’s
area(s) of expertise. This training must include the
ability to participate effectively in all aspects of
the educational process including curriculum de-
velopment, delivery of information, and assess-
ment of educational outcomes. Graduates should
be scholarly and effective in teaching both indi-
viduals and groups of learners in clinical settings,
classrooms, lectures, and seminars and through
electronic and print modalities.

6. Fellowship training programs must provide a ca-
reer mentor(s) for each trainee who will assist the
trainee in developing an individualized learning
plan for the entire training period. This mentor
must be responsible for providing the ongoing
formative feedback that is essential to the trainee’s
attainment of competence in clinical care, teach-
ing, and scholarship. The mentor may come from
a division or department other than the one offer-
ing the fellowship.

7. Fellowship training programs must be periodi-
cally reviewed and evaluated to improve the qual-

ity of the trainee’s experiences in clinical care,
education, and investigation. Tracking trainee ca-
reer outcomes must be part of this review. The
reports of these evaluations must be used to judge
whether a program has met predetermined stan-
dards for fellowship training and to identify areas
in need of improvement. The reports must be
made available to trainee applicants and trainees.

Federation of Pediatric Organizations
Ambulatory Pediatric Association
American Academy of Pediatrics
American Board of Pediatrics
American Pediatric Society
Association of Medical School Pediatric Department

Chairs
Association of Pediatric Program Directors
Society of Pediatric Research

All policy statements from the American Academy of
Pediatrics automatically expire 5 years after publication unless
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Policy Statement—Pediatric Organ Donation and
Transplantation

abstract
Pediatric organ donation and organ transplantation can have a signif-
icant life-extending benefit to the young recipients of these organs and
a high emotional impact on donor and recipient families. Pediatricians,
pediatric medical specialists, and pediatric transplant surgeons need
to be better acquainted with evolving national strategies that involve
organ procurement and organ transplantation to help acquaint fami-
lies with the benefits and risks of organ donation and transplantation.
Efforts of pediatric professionals are needed to shape public policies
to provide a system in which procurement, distribution, and cost are
fair and equitable to children and adults. Major issues of concern are
availability of and access to donor organs; oversight and control of the
process; pediatric medical and surgical consultation and continued
care throughout the organ-donation and transplantation process; eth-
ical, social, financial, and follow-up issues; insurance-coverage issues;
and public awareness of the need for organ donors of all ages.
Pediatrics 2010;125:822–828

BACKGROUND

In 1998, the Centers for Medicare and Medicaid Services changed the
federal conditions of participation to require that hospitals participat-
ing in Medicare and Medicaid programs refer potential organ donors
to their local organ-procurement organization (OPO) in a timely man-
ner.1 The Centers for Medicare and Medicaid Services mandates that
all families of potential organ donors be made aware of their option to
donate. Legislation further requires all hospitals to have trained “des-
ignated requestors” available to discuss organ donation with families
of potential donors. Even with these mandates, organ availability re-
mains inadequate. The number of individuals who are on the national
transplant waiting list remains far in excess of the number of organs
recovered and transplanted.2 Children from birth to 17 years of age
account for approximately 2% to 3% of the national waiting list. More
than 70% of the children on the list are waiting for a liver or a kidney,
and the small bowel is the organ with the greatest increase in need.3,4

Ongoing debates attempt to identify the best ways to manage the ex-
isting supply of organs and how to improve organ procurement in
general.5

The Organ Procurement and Transplantation Network (OPTN) is the
nation’s organ procurement, donation, and transplantation system.
The United Network for Organ Sharing (UNOS) is the nonprofit organi-
zation that operates under the OPTN under a contract from the federal
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government. All organ procurement
organizations (OPOs) and transplant
programs are OPTN/UNOS members
and follow OPTN policies. The OPTN is
overseen by the US Department of
Health and Human Services, Health Re-
sources and Services Administration.
The Children’s Health Act,6 which was
passed in October 2000, called on the
OPTN to develop specific criteria, poli-
cies, and procedures to address the
unique needs of children and adults.
To overcome the ethical dilemma of or-
gan distribution based on time on the
waiting list versus benefit to the pa-
tient, the OPTN developed new criteria
for organ transplantation for children
and adolescents. Included is a new
lung-allocation score to maximize ben-
efits and fairness for allocation of do-
nor lungs to potential transplant recip-
ients. This lung-allocation score for
patients aged 12 years and older is
based on multiple factors, not just the
length of time on the transplant wait-
ing list, and allows children to receive
priority for pediatric donor lungs be-
fore they can be offered to adults. Liver
allocation to children on the trans-
plant waiting list is based on the pedi-
atric end-stage liver disease (PELD)
and model for end-stage liver disease
(MELD) scores and not only on the
length of time on the transplant wait-
ing list.7,8 Kidney-allocation policies are
revised so that kidneys from donors
younger than 35 years are offered
preferentially to pediatric candidates.
Children younger than 11 years on the
kidney transplant waiting list are given
additional priority because of the
greater impact of kidney failure on de-
velopment.3 Pediatric heart transplan-
tation candidates receive preference
over adult candidates in the allocation
of adolescent donor hearts depending
on the urgency of each case.3

ORGAN DONATION

This discussion of organ donation and
transplantation acknowledges that

this is a most difficult time for 2 fami-
lies: one with a loved one who has suf-
fered an untimely death and another
with a child with a terminal condition.
Organ donation is a process that starts
when the family begins receiving infor-
mation about their critically ill child.

The American Academy of Pediatrics
supports the role of OPOs by recom-
mending that all potential donor fami-
lies be approached in a systematic
method by individuals trained in the
psychological, social, and medical as-
pects of organ donation. OPOs exist
throughout the country. They evaluate
potential donors, discuss donation
with family members, arrange for sur-
gical removal of donated organs, and
arrange for distribution of the organs
according to national organ-sharing
policies. The rate of families that con-
sent to donation can be increased sig-
nificantly by using hospital or OPO staff
who are specifically trained in organ
procurement and by separating or
“decoupling” the death notification
and organ-donation consent process-
es.4,9–11 Timely referral and the use of
staff trained in organ procurement are
federal requirements for participation
in the Medicare program. Timely re-
ferral is crucial to ensure that a
rushed approach regarding dona-
tion is avoided with the family. This
may start in the emergency depart-
ment with the admission of a critically
injured child, and staff may start the
process at that time.12 Timely referral
provides active communication with
the health care team and the OPO,
which enhances the chances that the
family will agree to organ donation. De-
liberation with the OPO should occur
before or when initial brain-death test-
ing is occurring or “withdrawal-of-
care” or “do-not-resuscitate” options
are being discussed. Collaboration
with physicians, the health care team,
and the OPO is critical to ensure that
every family is provided the opportu-

nity to discuss organ donation during
end-of-life discussions.13 Accurate de-
termination of death is essential be-
fore efforts to actively recover organs
can proceed. One must ensure that
death has occurred; if there is any
question, additional testing or extend-
ing the observation period between
neurologic examinations is warranted.
Just as important is the timely decla-
ration of neurologic death. Therefore,
timely and definitive treatment of the
donor is critical.10 The timely declara-
tion of neurologic death has important
benefits. First, it allows the grieving
process to begin for the family, which
makes a point of closure more likely
to be achieved by the family. Second,
it improves the success associated
with the acquisition of organs. Ag-
gressive medical management of the
potential donor to keep organs per-
fused can increase organ yield. Pro-
gression of organ failure secondary to
hemodynamic instability after neuro-
logic death results in the loss of up to
25% of potential donors. Third, it
avoids continued life support for a per-
son who has died and is no longer a
potential donor. Care of the pediatric
donor is a natural extension of care for
a critically ill and injured child and the
family. This continuum of care of the
potential pediatric donor and the fam-
ily is crucial in helping families under-
stand what has transpired with their
child. Likewise, support and advice of
the child’s primary caregiver provides
further continuity of care.

Pediatric donors become eligible for
organ procurement after the determi-
nation of neurologic death has been
made. Although most pediatric donors
will meet standard criteria for decla-
ration of brain death, donation after
cardiac death (DCD)—or non–heart-
beating organ donation—has the po-
tential to increase organ donation.14

Contrary to the belief that DCD is a new
way to recover organs, DCD is, in fact,
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the foundation of modern transplanta-
tion. Organs were routinely recovered
from deceased donors by this method
before development of brain-death
guidelines. For patients with severe
brain injury for whom neurologic
death is unlikely to occur, DCD enters
the end-of-life continuum of care. Dis-
cussions regarding DCD can occur
only after the family and the medical
team have made the decision to with-
draw support or terminate care. Com-
fort measures are provided for the pa-
tient as would normally be instituted
anytime withdrawal of support occurs.
Once life support is withdrawn and the
donor develops circulatory arrest, ap-
nea, and unresponsiveness, the pa-
tient is observed for a period of 2 to 5
minutes before certification of death.
Organs can be recovered for trans-
plantation if death occurs within a
short period of time, usually 1 hour,
after withdrawal of support. DCD is
slowly gaining acceptance in the pedi-
atric community, as evidenced by an
increase in organs from pediatric
non–heart-beating organ donors over
the past few years.3,4 DCD enables the
ability to recover 2 of the most needed
organs for children—kidney and liver.
Concerns regarding prolonged isch-
emia time and graft dysfunction have
been raised; however, several reports
have indicated that renal and liver
grafts from DCD donors have graft
function and transplant recipient
survival rates comparable to those
with organs recovered from brain-
dead donors.15–19 In addition, lungs
from DCD donors are now being re-
covered with good success.9 The In-
stitute of Medicine and the American
College of Critical Care Medicine
both endorse DCD as a means to re-
cover organs for transplantation.20,21

TRANSPLANTATION

The process of organ transplantation
begins when the child is referred to a
transplant center. When it is deter-

mined that the child is a suitable can-
didate, he or she is added to that trans-
plant center’s waiting list through the
United Network for Organ Sharing
(UNOS) computer, and access informa-
tion for organ-matching is listed. The
UNOS is contracted with the Health
Services and Resources Administra-
tion to maintain a centralized com-
puter network linking OPOs with trans-
plant centers. When a potential organ
donor is identified, a transplant coor-
dinator accesses the UNOS computer.
The computer generates a ranked list
of potential recipients for each organ
that may be procured according to
organ-allocation policies, which differ
for each organ. These policies were de-
veloped by patients and transplant
professionals to ensure fair and equi-
table distribution of organs. There are
no criteria based on gender, religion,
celebrity status, or financial status.
The organ is offered to the transplant
team of the first person on the list. The
transplant surgeon then determines if
that person is appropriate for that
particular organ, and if so, the trans-
plant takes place. If not, the organ is
offered to the next person on the list.

OPOs are the link between organ do-
nors and recipients. They are respon-
sible for coordinating the recovery of
organs, ensuring that there is in-
formed consent, managing the clinical
care of the donor once consent is ob-
tained, ensuring the viability of the do-
nated organs until transplant, and
transporting the organ to the trans-
plant team. They also provide follow-up
information to the donor family and
hospital staff. Pediatric transplant
programs are smaller than adult pro-
grams, because fewer children re-
quire transplantation, and they must
offer special expertise in children’s
health care (eg, critical care, dialysis,
and interventional radiology). Pediat-
ric transplantations should be per-

formed in only themost experienced of
institutions.

The family should be involved in every
aspect of transplantation. There are
unique consequences of transplanta-
tion in childhood that require ongoing
evaluation and care besides the func-
tioning of the transplanted organ. Spe-
cial attention must be given to growth
and developmental issues to ensure
an optimal neurodevelopmental out-
come.22–24 Some considerations for the
medical team caring for the pediatric
organ recipient include support (emo-
tional and spiritual) for the recipient,
other siblings (eg, social aspects relat-
ing to their care), and parents or
guardians (eg, maintaining employ-
ment status) and the availability of pe-
diatric subspecialty support (critical
care, dialysis, anesthesia, interven-
tional radiology, etc).25,26 Children are
much harder to relocate to a trans-
plant center for care, because their
families must accompany them and
siblings must be cared for at the same
time. Involvement of the child’s pri-
mary care physician and local subspe-
cialist can be beneficial in providing
follow-up visits and laboratory moni-
toring where these capabilities exist.26

This decreases transportation costs
and improves patient access to medi-
cal intervention. Keeping the family
unit intact reduces stress on the family
and improves the outcome for the
child.

ETHICAL ISSUES

There are numerous ethical issues in-
volved in the area of organ transplan-
tation. Three general topics are decid-
ing when human beings are dead,
deciding when it is ethical to procure
organs, and deciding how to allocate
organs once they are procured.27 Addi-
tional questions that are raised in-
clude: Who should pay for transplanta-
tion? Is it ever appropriate to pay for
organs? Is transplantation worth the

824 FROM THE AMERICAN ACADEMY OF PEDIATRICS



tremendous cost? Are the benefits jus-
tified for all conditions? Is the distribu-
tion system as fair as it can be? Should
we allow second transplants? It is not
the purpose of this policy statement to
answer those questions but to raise
awareness of them. Donation and pro-
curement of vital organs after cardiac
death is ethical, provided informed
consent is obtained ahead of time. Or-
gan procurement must not cause
death, and death must precede pro-
curement of unpaired organs or both
paired organs. Death must be certified
by using standardized, objective, and
auditable criteria, and death determi-
nation must follow state law. All deci-
sions about children are made by par-
ents or guardians on the basis of the
best interests of minor children and
not on the basis of preservation of pa-
tient autonomy per se. It is reasonable
for any child for whom a do-not-
resuscitate or withdrawal-of-care de-
cision is made in the course of man-
agement, or any child who has a
nonneurologic death, to be considered
a DCD candidate. Unless parents or
guardians initiate donation conversa-
tions first, discussions regarding do-
nation should occur only after the
decision to withdraw support or termi-
nate care has been established. The
medical and forensic investigation of
the death of a child attributable to
trauma (unintentional or resulting
from abuse), sudden infant death syn-
drome, or poisonings presents unique
issues related to organ procurement.
Close cooperation between the foren-
sic system, transplant team, treating
physicians, and OPO facilitates evalua-
tion, guidance, and successful organ
procurement in most cases. Coopera-
tion ensures that evidence will not be
destroyed and that any injuries noted
during organ recovery will be docu-
mented and reported. The surgeon
also has the responsibility to testify to
the condition of the organs at the time
of recovery. Some medical examiners

believe that individuals who died as a
result of abuse should not be organ
donors. However, if protocols are de-
veloped through which the historical
data, surgical and autopsy findings,
and laboratory studies are coopera-
tively examined, most individuals
whose death requires investigation
can be donors.28–30 The National Asso-
ciation of Medical Examiners sup-
ports organ donation and is working
to achieve zero medical examiner
denials.11

FAMILY SUPPORT

The American Academy of Pediatrics
supports the key role of OPO profes-
sionals to provide family support dur-
ing the donation process and in long-
term follow-up of the donor family. The
success of these efforts is an integral
part of increasing organ donation
within the local community. In addition
to OPOs, the broader medical commu-
nity must also provide support to the
donor family. This includes nurses,
clergy, pediatricians and family physi-
cians, child life specialists, and social
workers. Involvement of the child’s pri-
mary care physician and treating sub-
specialist during organ procurement
and transplantation can be beneficial
in bedside management, discussion of
complex or unusual diseases, and ad-
dressing broader medical issues with
the donor family. Education of the pri-
mary care pediatrician and other
health care professionals about ap-
proaching the emotional and physical
health of the donor’s family can be pro-
vided by the OPOs. Sensitivity to the
needs, beliefs, and desires of each in-
dividual family is an important aspect
of organ donation, and these family
issues must be considered in each
circumstance. Each local medical
community must evaluate its re-
sources and have procedures in
place to support the family during
and after the death of a child. The
primary care physician is an integral

part of the care of the family and
should be involved in support and
follow-up of the donor family. In ad-
dition to family support, the staff at
the local medical center should also
receive training in dealing with the
death of a child, including confiden-
tiality and religious, cultural, and
ethical issues. Hospital ethics com-
mittees are beneficial in the develop-
ment of staff support and for discus-
sion of difficult cases.31,32

FINANCIAL ISSUES

The cost of organ donation is borne en-
tirely by the OPO. Transplant costs are
the responsibility of the recipient. Or-
gan transplantation is one of the most
resource-intensive and expensive ther-
apies available to children. The costs
are higher for children because of a
longer expected life span after trans-
plantation and loss of work for parents
or guardians.

Despite these increased costs, the sig-
nificant benefits of organ and tissue
transplantation should outweigh fi-
nancial concerns.

Payment for organ transplantation
and subsequent follow-up care may be
covered by employer and individual in-
surance policies. However, the cover-
age of certain organ transplants, sec-
ond transplants, and long-term care is
variable, and most policies have a life-
time maximum amount or “cap.”33

Once this amount has been reached,
the insurance company has no obliga-
tion to pay for additional benefits. The
amount of the cap varies greatly and
may apply to just 1 procedure or to all
procedures and treatments combined.
The ongoing cost of transplantation
plus ongoing long-term care may ex-
ceed the cap. Improved long-term sur-
vival in younger transplant recipients
places them at high risk of reaching
this cap. Medicaid rules vary from
state to state, but most transplant pro-
cedures are now included. Because
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publicly funded programs such as
Medicaid, the State Children’s Health
Insurance Program, TRICARE, and oth-
ers are insurers of a large segment of
the pediatric population, transplanta-
tion financial issues must be ad-
dressed by state and federally funded
health care programs.

PUBLIC AWARENESS

Because the death of a child is often
unforeseen, many families have not
considered the possibility of organ do-
nation. Pediatricians, children’s advo-
cacy groups, and institutions that care
for children need to increase aware-
ness of the need for organs with the
same enthusiasmwith which blood do-
nations and immunization programs
are promoted, through the use of post-
ers in waiting rooms, handouts, and
other public campaigns. Educational
programs have begun with a class-
room program titled “Decision: Dona-
tion,” developed as a part of the US De-
partment Health and Human Services
Gift of Life Donation Initiative.34 Options
also exist for the promotion of living
donation and bone marrow transplan-
tation. An opportunity to discuss these
options within the context of anticipa-
tory guidance during adolescent visits
might arise when reviewing the risks
of driving.35 This interaction would bet-
ter prepare the adolescent for future
decisions that he or she may have to
make regarding family members and
serve to educate the parents of their
own organ-donation options. Organ do-
nation is a decision made by families,
not by physicians. Every family should
be given the opportunity to allow their
loved one to become an organ donor.
Organ donation should be an option for
any family with a loved one for whom
end-of-life issues are being discussed.

RECOMMENDATIONS

1. Pediatricians at local, regional,
and national levels should pro-
mote the awareness for increased

organ donation and support re-
gional transplant programs.

2. Organ donation is an integral part
of end-of-life care that provides
families with a final decision to
make concerning a loved one. Ev-
ery family should be given the op-
portunity for organ donation if it
is medically appropriate, and it
should be the expectation that
the family will be approached in
a professional, compassionate
manner. The decision to donate
is one made by the family, not by
physicians.

3. Accurate and timely declaration of
neurologic death is essential to
ensure that viable organs are not
lost because of a delay in declara-
tion of death.

4. DCD is a reasonable way to in-
crease the number of organs re-
covered for pediatric transplan-
tation, especially much-needed
livers and kidneys.

5. Timely referral to OPOs can in-
crease organ-donation rates by
providing active communication
with the health care team and the
OPO. Timely notification decreases
the likeliness of a rushed ap-
proach to donation, which en-
hances the chances of the family
agreeing to organ donation. Col-
laboration with physicians, the
health care team, and the OPO is
critical to ensure that every family
is provided the opportunity to dis-
cuss organ donation during end-
of-life discussions.

6. The consent procedure for organ
donation should be handled by a
trained professional, and the
death notification and consent for
organ-donation processes should
be separated or “decoupled.”

7. Education of staff should include
medical, ethical, social, cultural,
and religious issues related to

the potential donor and recipi-
ent families.

8. Programs for support of donor
families should be in place and co-
ordinated with the child’s primary
care physician.

9. The treating physician should con-
tinue to be involved in cooperative
medical decision-making and sup-
port of the family after the determi-
nation of brain death and cardiac
death in the patient who has be-
come an organ donor. Care of the
pediatric donor is a natural exten-
sion of care for a critically ill or in-
jured child and the child’s family. In-
volvement of pediatric critical care
specialists as early as possible can
increase organ availability and im-
prove the quality of organs recov-
ered for transplantation.

10. Protocols should be developed
that allow cooperative examina-
tion of evidence and injuries so
that organ donation can success-
fully proceed in cases in which fo-
rensic investigation is required.

11. The US Department of Health and
Human Services and the medical
community must closely examine
all transplant and organ-donation
regulations and work to ensure
that children are fairly served by
their policies.

12. An organ-distribution system
should recognize the following:

● Health care for children who
need transplantation is best
provided in centers of excel-
lence by a health care system
that provides medical care de-
livered by pediatricians, pedi-
atric medical subspecialists,
and surgical specialists with
expertise in pediatric organ
transplantation.

● Issues related to relocation of
the child and family to a trans-
plant center for care, transpor-
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tation, and family support must
be addressed at all centers that
provide transplantations for
children.

13. Adequate financial resources and
payment for pediatric organ trans-
plantation and lifetime follow-up
care must be available.

14. Pediatricians should be informed
of the possibility of transplanta-
tion for certain patients, be edu-
cated about the process of trans-
plantation, be familiar with the
transplant center in their region,
and be advocates for their pa-
tients and their families in the
transplant-listing process.
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PRIMARY HEALTH CARE is described as accessible and affordable, first contact, continuous and
comprehensive, and coordinated to meet the health needs of the individual and the family being served.
        PEDIATRIC PRIMARY HEALTH CARE encompasses health supervision and anticipatory
guidance; monitoring physical and psychosocial growth and development; ageappropriate screening;
diagnosis and treatment of acute and chronic disorders; management of serious and life-threatening
illness and, when appropriate, referral of more complex conditions; and provision of first contact care as
well as coordinated management of health problems requiring multiple professional services.
PEDIATRIC PRIMARY HEALTH CARE for children and adolescents is family oriented and
incorporates community resources and strengths, needs and risk factors, and sociocultural sensitivities
into strategies for care delivery and clinical practice. PEDIATRIC PRIMARY HEALTH CARE is best
delivered within the context of a "medical home," where comprehensive, continuously accessible and
affordable care is available and delivered or supervised by qualified child health specialists.
        The PEDIATRICIAN, because of training (which includes four years of medical school education,
plus an additional three or more years of intensive training devoted solely to all aspects of medical care
for children and adolescents), coupled with the demonstrated interest in and total professional
commitment to the health care of infants, children, adolescents and young adults, is the most appropriate
provider of PEDIATRIC PRIMARY HEALTH CARE.
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AMERICAN ACADEMY OF PEDIATRICS
Committee on Psychosocial Aspects of Child and Family Health

The Pediatrician and Childhood Bereavement

ABSTRACT. Pediatricians should understand and
evaluate children’s reactions to the death of a person
important to them by using age-appropriate and cultur-
ally sensitive guidance while being alert for normal and
complicated grief responses. Pediatricians also should
advise and assist families in responding to the child’s
needs. Sharing, family support, and communication have
been associated with positive long-term bereavement ad-
justment.

The death of an important person in a child’s life
is among the most stressful events that a
youngster can experience.1–3 Adults in the

midst of their own grief often are confused and un-
certain about how to respond supportively to a
child.3,4 When the death involves a parent or a sib-
ling, the potential for an adverse response by the
child is compounded.5 During such a crisis, the pe-
diatrician can be an important source of education
and support for a child and family.1

By already knowing something of the family inter-
actions and individual coping skills, the pediatrician
is in a position to help evaluate and understand a
child’s reactions and to advise and assist the family
in responding to the child’s needs.1–3 Awareness of
the child’s temperament and typical responses to
stress can help the pediatrician counsel the child and
family.2 Cultural and religious background are im-
portant considerations in dealing with the bereaved
family.2,6,7 Knowledge of previous significant losses
and parent and child responses to them are helpful in
understanding and predicting how a death may af-
fect the child and family.2 Circumstances (eg, pro-
longed illness, sudden unexpected death, or violent
death) are important additional considerations.6–8 In
instances of disasters with multiple deaths, the pedi-
atrician is likely to be called on as a resource by
rescue teams, school personnel, and others. The pe-
diatrician should describe to families and personnel
the normal childhood emotional reactions to such an
abnormal incident and offer support and counsel to
the children and to the adults caring for them.9

The child should be told about a death honestly
and in language that is developmentally appropriate.
When advising an adult about informing the child of
the death, the pediatrician needs to be aware that a
child’s concept of death varies with age (Table 1) and
needs to be able to tailor the specific advice given to

a parent.3,5,10 The family can be reassured that their
showing of feelings, such as shock, disbelief, guilt,
sadness, and anger, is normal and helpful.2 A be-
reaved parent or other close family member who
shares these feelings and memories (eg, with pictures
and stories) with a child reduces the child’s sense of
isolation.5,11 Children need reassurance that they will
be cared for and loved by a consistent adult who
attends sensitively to their needs. In addition, they
must be assured that they did not cause the death,
could not have prevented it, and cannot bring back
the deceased.1,5,8 Parents should be encouraged to
continue family routines and discipline.2,8,12

The funeral services can provide even a young
child with an important way to grieve a loved one if
such involvement is supportive, appropriately ex-
plained, and compatible with the family’s values and
approach.2,8 Children need to be prepared if they are
to participate in the funeral process.12 The participa-
tion should be tailored according to the developmen-
tal level of the child. For instance, the younger child
may have the process broken down into shorter,
more manageable, intervals. A trusted person should
be with a child to explain what is happening and to
offer support.3 Older children and adolescents may
want to participate by speaking at the funeral or
memorial service. Encouraging a child to commem-
orate loss through some form of participation, such
as drawing pictures, planting a tree, or giving a
favorite object, will promote inclusion in the process
and provide a meaningful ritual.5

Grief for a child is a process that unfolds over time.
The initial shock and denial of death may evolve into
sadness and anger that can last for weeks to months
and eventually end, in the best of circumstances,
with acceptance and readjustment.13 Some children
may seem emotionally unmoved, thus causing con-
cern to family members.5,8 It is important for the
pediatrician to be aware of the range of manifesta-
tions of childhood grief (Table 2) and to be alert to
prolonged or severe behavior change that signals the
need for more intensive intervention.1,4,8 A number of
age-appropriate books can be read by or to a child as
support for understanding and dealing with the
grieving process (Table 3). The pediatrician should
remain alert to the resurfacing of the child’s concerns
at the anniversary of the death, at holidays, or at
times of other losses as the child progresses through
subsequent developmental stages.5,11

Recognition of one’s own attitudes and reactions
to death is essential for objectively and supportively
counseling the family.1 Pediatricians must realize
that grief counseling is an emotionally demanding,

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
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time-consuming, and potentially frustrating endeav-
or.3 The Classification of Child and Adolescent Mental
Diagnoses in Primary Care: Diagnostic and Statistical
Manual for Primary Care (DSM-PC) Child and Adoles-
cent Version14 identifies diagnoses and conditions and
may help the pediatrician evaluate the degree of
severity of the child’s behavior. Use of DSM-PC cod-
ing also may help the pediatrician deal with third-
party payers. Referral to a mental health specialist or
clergy (pastoral counselor) should be considered
when the pediatrician believes that progress is not
being made or would feel more comfortable having
someone else work with the family.

RECOMMENDATIONS
1. The pediatrician should provide support and an-

ticipatory guidance for children and families who
face death. The pediatrician is in a position to
encourage open discussion of reactions, thoughts,

and feelings in the family, thereby increasing the
sense of mutual support and cohesion.

2. The pediatrician must use age-appropriate and
culturally sensitive guidance while being alert for

TABLE 1. Overview of Children’s Concepts of Death

Age Range,
Years

Concept

0 to 2 Death is perceived as separation or
abandonment

Protest and despair from disruption in care-
taking

No cognitive understanding of death

2 to 6 Death is reversible or temporary
Death is personified and often seen as

punishment
Magical thinking that wishes can come true

6 to 11 Gradual awareness of irreversibility and
finality

Specific death of self or loved one difficult to
understand

Concrete reasoning with ability to see cause-
and-effect relationships

Older than 11 Death is irreversible, universal, and inevitable
All people and self must die, although latter

is far off
Abstract and philosophical reasoning

TABLE 2. Range of Common Grief Manifestations in Children and Adolescents

Normal or Variant Behavior Sign of Problem or Disorder*

Shock or numbness Long-term denial and avoidance of feelings
Crying Repeated crying spells
Sadness Disabling depression and suicidal ideation
Anger Persistent anger
Feeling guilty Believing guilty
Transient unhappiness Persistent unhappiness
Keeping concerns inside Social withdrawal
Increased clinging Separation anxiety
Disobedience Oppositional or conduct disorder
Lack of interest in school Decline in school performance
Transient sleep disturbance Persistent sleep problems
Physical complaints Physical symptoms of deceased
Decreased appetite Eating disorder
Temporary regression Disabling or persistent regression
Being good or bad Being much too good or bad
Believing deceased is still alive Persistent belief that deceased is still alive
Adolescent relating better to friend than to family Promiscuity or delinquent behavior
Behavior lasts days to weeks Behavior lasts weeks to months

* Should prompt investigation by pediatrician; mental health referral is probable.

TABLE 3. Selected Books About Bereavement for Parents and
Children*

Young Children and Parents Dealing With Death
The Dead Bird, by Margaret Wise-Brown. Addison-Wesley,

Reading, MA, 1958 (3 to 5 y)
Lifetimes: The Beautiful Way to Explain Death to Children, by Bryan

Mellonie and Robert Ingpen. Bantam Books, New York, NY,
1983 (3 to 6 y)

When Dinosaurs Die: A Guide to Understanding Death, by Laurene
Krasny Brown and Marc Brown. Little Brown, Boston, MA,
1996 (4 to 8 y)

Accident, by Carol Carrick, Seabury Press, New York, NY, 1976
(6 to 8 y)

Older Children and Young Adolescents on Death of a Sibling or
Close Friend

A Taste of Blackberries, by Doris B. Smith. Thomas Y. Crowell Co,
New York, NY, 1973 (8 to 9 y)

The Magic Moth, by Virginia Lee, Seabury Press, New York, NY,
1972 (10 to 12 y)

Beat the Turtle Drum, by Constance C. Greene. The Viking Press,
New York, NY, 1976 (10 to 14 y)

Bridge to Terabithia, by Katherine Paterson. Thomas Y. Crowell
Co., New York, NY, 1977 (10–14 y)

Straight Talk About Death for Teenagers, by Earl A. Grollman.
Beacon Press, Boston, MA, 1993 (13 to 19 y)

Guidelines for Parents and Other Caregivers
How Do We Tell the Children? Helping Children Understand and

Cope With Separation and Loss, by Dan Schaefer and Christine
Lyons. Newmarket Press, New York, NY, 1993

Talking About Death: A Dialogue Between Parent and Child, by Earl
A. Grollman. Beacon Press, Boston, MA, 1990

Sudden Infant Death Syndrome: Who Can Help and How, edited by
Charles A. Corr, Helen Fuller, Carol Ann Barnickol and
Donna M. Corr. Springer Publishing Co, New York, NY, 1991

Questions and Answers About Suicide, by David Lester. The
Charles Press, Philadelphia, PA, 1989

Young People and Death, edited by John Morgan. The Charles
Press, Philadelphia, PA, 1991

* The book list in the table was adapted from the following book:
A Child Dies. A Portrait of Family Grief, by Joan Hagan Arnold and
Penelope Buschman Gemma. The Charles Press, Philadelphia, PA,
1994.
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normal and complicated grief responses. The abil-
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good communication have been associated with
positive long-term bereavement adjustment.
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ABSTRACT
Emergency departments are vital in the management of pediatric patients with
mental health emergencies. Pediatric mental health emergencies are an increasing
part of emergency medical practice because emergency departments have become
the safety net for a fragmented mental health infrastructure that is experiencing
critical shortages in services in all sectors. Emergency departments must safely,
humanely, and in a culturally and developmentally appropriate manner manage
pediatric patients with undiagnosed and known mental illnesses, including those
with mental retardation, autistic spectrum disorders, and attention-deficit/hyper-
activity disorder and those experiencing a behavioral crisis. Emergency depart-
ments also manage patients with suicidal ideation, depression, escalating aggres-
sion, substance abuse, posttraumatic stress disorder, and maltreatment and those
exposed to violence and unexpected deaths. Emergency departments must address
not only the physical but also the mental health needs of patients during and after
mass-casualty incidents and disasters. The American Academy of Pediatrics and
the American College of Emergency Physicians support advocacy for increased
mental health resources, including improved pediatric mental health tools for the
emergency department, increased mental health insurance coverage, and ade-
quate reimbursement at all levels; acknowledgment of the importance of the
child’s medical home; and promotion of education and research for mental health
emergencies.

STATEMENT
PEDIATRIC mental health emergencies constitute a large and growing segment of
pediatric emergency medical care. Emergency departments (EDs) play a critical
role in the evaluation and management of child and adolescent patients with
mental health emergencies. Community mental health resources have diminished
and, in some regions, even disappeared through inpatient bed shortages, private
and public health insurance changes, reorganization of state mental health pro-
grams, and shortages of pediatric-trained mental health specialists. These changes
have resulted in critical shortages of inpatient and outpatient mental health
services for children.1 The ED has increasingly become the safety net for a frag-
mented mental health infrastructure in which the needs of children and adoles-
cents, among the most vulnerable populations, have been insufficiently addressed.

ED staff must safely, humanely, and in a culturally sensitive manner manage
patients with exacerbations of known diagnosed mental illnesses as well as those
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with mental retardation, autistic spectrum disorders, and
attention-deficit/hyperactivity disorder or those who are
having a behavioral crisis. They also must identify and
manage patients with previously undiagnosed and/or
undetected conditions such as suicidal ideation, depres-
sion, escalating aggression, substance abuse, and post-
traumatic stress disorder.2 ED personnel evaluate and
treat trauma patients, physically and sexually maltreated
children, and children exposed to community and do-
mestic violence and also must deal with unexpected
deaths of children in the ED. Violence-related situations
may involve pediatric victims and/or pediatric-aged per-
petrators of violence. In many states, adolescents can
seek and receive care for mental health issues and drug/
alcohol use without parental involvement, and confi-
dentiality must be maintained unless the child is at risk
of harming himself/herself or others. The ED staff must
also recognize the primary support role of the family and
caregivers in all phases of pediatric mental illness.

EDs play a critical role in mass-casualty occurrences
and disasters, and staff must address the unique mental
health needs of children during and after these events. A
strong and growing body of evidence indicates that emo-
tional and physical trauma to children can cause neuro-
chemical and structural brain changes resulting in post-
traumatic stress disorder and can affect some children
into their adult lives.1–12 Emotional trauma may be ame-
liorated by timely, culturally appropriate, pediatric-spe-
cific stress intervention that may be implemented in the
initial hours after the trauma.13,14

The epidemiologic and outcome data on pediatric
mental health emergencies are insufficient, but there is
evidence that pediatric mental health concerns are com-
monly unaddressed.15,16 Pediatric mental health emer-
gencies are frequently not recognized as such, presenting
initially as trauma or somatic complaints, and are, there-
fore, underrepresented in the existing data.17–20 The chal-
lenges to an already overburdened ED “safety net” are to
provide safe, humane, and culturally and developmen-
tally sensitive triage, diagnosis, stabilization, initial man-
agement, and treatment and referral for a broad spec-
trum of mental health emergencies, working within a
mental health infrastructure in crisis.

Pediatric mental health emergencies are best man-
aged by a skilled, multidisciplinary team approach, in-
cluding specialized screening tools, pediatric-trained
mental health consultants, the availability of pediatric
psychiatric facilities when hospitalization is necessary,
and an outpatient infrastructure that supports pediatric
mental health care, including communication back to
the primary care physician and timely and appropriate
ED referrals to mental health professionals.21

The American Academy of Pediatrics and American
College of Emergency Physicians support the following
actions:

1. Advocacy for adequate pediatric mental health re-
sources in both inpatient and outpatient settings, in-
cluding the availability of prompt psychiatric consul-
tation for ED psychiatric patients and school and
community mental health services, including ade-
quate mental health screening.

2. Development of mechanisms for the ED to deal with
unique pediatric mental health issues including vio-
lence in the community, physical trauma, domestic
violence, child maltreatment, mass-casualty incidents
and disasters, suicides and suicide attempts, and the
death of a child in the ED.

3. Appropriate payment for both inpatient and outpa-
tient pediatric mental health services.

4. Acknowledgment of the importance of the child’s
medical home* to his or her continued well-being,
including prevention, screening, and treatment of
mental health issues.22

5. Advocacy for comprehensive pediatric mental health
insurance coverage to include provision of mental
health services for the uninsured and expansion of
coverage to include mental health services for those
who are insured.

6. Advocacy for additional research funding dedicated
to pediatric emergency mental health issues.

7. Promotion of education and research for mental
health emergencies and specifically to

● expand the data on epidemiology, best practices,
treatment outcomes, and cost/benefit issues for pe-
diatric mental health emergencies in the ED;

● evaluate the adequacy of patient access to pediatric
mental health services;

● evaluate children with behavioral crisis to under-
stand gaps in primary care and community re-
sources;

● develop mental health support networks that min-
imize reliance on acute crisis management;

● develop and validate accurate pediatric mental
health screening tools for use in various settings
and best practices for follow-up programs for pedi-
atric mental health patients; and

● enhance the pediatric mental health curriculum for
emergency medicine and pediatric residency train-
ing programs and pediatric emergency medicine
fellowships.

* A medical home is defined as primary care that is accessible, continuous, comprehensive,
family centered, coordinated, compassionate, and culturally effective.
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POLICY STATEMENT

The Pediatrician and Disaster
Preparedness
Committee on Pediatric Emergency Medicine

Committee on Medical Liability

Task Force on Terrorism

ABSTRACT
Recent natural disasters and events of terrorism and war have heightened society’s
recognition of the need for emergency preparedness. In addition to the unique
pediatric issues involved in general emergency preparedness, several additional
issues related to terrorism preparedness must be considered, including the unique
vulnerabilities of children to various agents as well as the limited availability of
age- and weight-appropriate antidotes and treatments. Although children may re-
spond more rapidly to therapeutic intervention, they are at the same time more
susceptible to various agents and conditions and more likely to deteriorate if not
monitored carefully.

The challenge of dealing with the threat of terrorism, natural disasters, and
public health emergencies in the United States is daunting not only for disaster
planners but also for our medical system and health professionals of all types,
including pediatricians. As part of the network of health responders, pediatricians
need to be able to answer concerns of patients and families, recognize signs of
possible exposure to a weapon of terror, understand first-line response to such
attacks, and sufficiently participate in disaster planning to ensure that the unique
needs of children are addressed satisfactorily in the overall process. Pediatricians
play a central role in disaster and terrorism preparedness with families, children,
and their communities. This applies not only to the general pediatrician but also to
the pediatric medical subspecialist and pediatric surgical specialist. Families view
pediatricians as their expert resource, and most of them expect the pediatrician to
be knowledgeable in areas of concern. Providing expert guidance entails educating
families in anticipation of events and responding to questions during and after
actual events. It is essential that pediatricians educate themselves regarding these
issues of emergency preparedness.

For pediatricians, some information is currently available on virtually all of these
issues in recently produced printed materials, at special conferences, in broadcasts
of various types, and on the Internet. However, selecting appropriate, accurate
sources of information and determining how much information is sufficient re-
main difficult challenges. Similarly, guidance is needed with respect to developing
relevant curricula for medical students and postdoctoral clinical trainees.

INTRODUCTION
Recent natural disasters and events of terrorism and war have heightened society’s
recognition of the need for emergency preparedness. Moreover, the possibility of

See Technical Report on page e340.
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additional terrorism on US soil has become increasingly
likely, so much so that billions of dollars have been
allocated to massive investments in homeland security
and public health readiness. The challenge of dealing
with the threat of terrorism, natural disasters, and public
health emergencies in the United States is daunting not
only for disaster planners but also for our medical system
and health professionals of all types, especially pediatri-
cians. Pediatricians need to be able to answer concerns of
patients or families, know when to recognize signs of
possible exposure to a weapon of terror, understand
first-line response to such attacks, and sufficiently par-
ticipate in disaster planning to ensure that the unique
needs of children are addressed satisfactorily in the over-
all process.

THE ROLE OF THE PEDIATRICIAN

Managing Family Concerns About Disaster and Terrorism
Preparedness
Pediatricians play a central role in disaster and terrorism
preparedness with families, children, and their commu-
nities. This applies not only to the general pediatrician
but also to the pediatric medical subspecialist and pedi-
atric surgical specialist. Families view pediatricians as
their expert resource, and most of them expect the pe-
diatrician to be knowledgeable in areas of concern. Pro-
viding expert guidance entails educating families in an-
ticipation of events and responding to questions during
and after actual events. It is essential that pediatricians
educate themselves regarding these issues of emergency
preparedness. The American Academy of Pediatrics has
an extensive set of emergency-preparedness resources
for pediatricians. In addition, many other resources for
pediatricians regarding emergency preparedness exist
and can be found in “Suggested Resources for Additional
Information.”

As part of anticipatory guidance, pediatricians should
discuss issues related to family emergency preparedness.
They should provide families with information on cre-
ating a family emergency plan, discussing this plan with
their children, and practicing the plan. There are several
good resources for pediatricians to use in educating fam-
ilies regarding emergency preparedness. They can be
found in “Suggested Resources for Additional Informa-
tion.”

Although adults can actively seek help, children can-
not; they depend on the adults in their lives to get them
the assistance that they need. With appropriate support
and guidance, children can develop the skills and resil-
iency needed to deal with, overcome, and possibly even
grow from these traumatic experiences. As part of an-
ticipatory guidance, pediatricians should ask parents
about their child’s awareness of natural disasters and
previous or potential future terrorist attacks, their degree
of exposure (including television) to these issues, and
their previous and current reactions. Such queries may

provide an opportunity to advise parents about how best
to discuss terrorist attacks with their child. Pediatricians
should encourage parents to present information to chil-
dren honestly, using language that is appropriate to the
child’s developmental level and cognitive abilities. Par-
ents can be encouraged to talk with their children about
a specific plan that includes things to do in case of a
disaster, terrorist incident, or other emergency, such as
to whom to go for help, safe places to seek, and other
concrete steps that can be taken at home, at school, and
in the community. The approach may be similar to that
taken to prepare children for other potential threats such
as fire or approach by a stranger. By using specific plans
to ensure safety, the goal of these discussions should be
to help the child to potentially feel in control of a threat-
ening situation and also to convey that the parents are in
control.

In addition to handling the needs of all their patients
and discussing family emergency planning, pediatricians
need to address the unique needs of children with spe-
cial health care needs. Pediatricians should provide guid-
ance to families of children with special health care
needs regarding:

● notification of utility companies to provide emergency
support during a disaster;

● maintenance of medications and equipment should
supply be disrupted during a disaster;

● knowledge of how to obtain additional medications
and equipment during times of disaster;

● training for family members to assume the role of
in-home health care providers, who may not be avail-
able during a disaster; and

● keeping an up-to-date emergency information form
(available from ref 1) to provide health care workers
with the patient’s medical information should the reg-
ular care provider be unavailable.

Office-Based Preparedness
After a disaster, offices or clinics may become sites for
care if area hospitals are unable to provide services. If
even local offices are unusable, alternative sites for pri-
mary care must be identified. If necessary, medical care
may be provided in schools, public buildings, malls,
and/or makeshift facilities, such as tents, using limited
power and water sources. Pediatricians should prepare,
regularly update, and practice an office disaster plan that
addresses response and recovery issues. This office plan
should be coordinated with local hospital and commu-
nity emergency-response plans. Office training programs
in emergency procedures, including first aid, cardiopul-
monary resuscitation, evacuation, search and rescue (as
appropriate), the use of fire extinguishers, and partici-
pation in community disaster drills, should be a routine
part of the office’s overall emergency preparedness.
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Emergency preparations should include plans for storage of
temperature-sensitive vaccines, medications, and supplies
during extended periods of absent or limited power supply.

Community Preparedness
Pediatricians in the community can assist in both triage
and treatment of patients. Important questions to ask
include: (1) Where should the pediatrician go during the
disaster? (2) How should pediatricians be notified that
they are needed to respond to the disaster? (3) How
should hospital physicians be identified and notified to
go to the scene to attend to victims of the disaster? and
(4) How should transfers of pediatric patients in the
hospital and discharges be handled? In areas in which
pediatricians cover several hospitals, pools should be
initiated through the local medical or pediatric society to
provide uniform pediatric coverage of area hospitals.
Pediatricians can aid schools, child care centers, and
other child congregate facilities in developing disaster
plans. At the local level, the agency that will have the
responsibility for the overall coordination during a di-
saster or terrorism event will be the office of emergency
management (OEM). The specific role of coordination
and preplanning for the health care needs of the com-
munity will be coordinated by the office of emergency
management but assigned to the local department of
public health.

Currently, the 2 major programs that provide depart-
ments of health in states and the 5 largest cities with
direct funding to help fulfill this role of coordinating the
health care system for terrorism preparedness are the
Health Resources and Services Administration (HRSA)
Bioterrorism Hospital Preparedness program and the
Centers for Disease Control and Prevention (CDC) Public
Health Preparedness and Response for Bioterrorism pro-
gram. The CDC-funded initiative is primarily concerned
with improving public health departments’ ability to
address bioterrorism, whereas the HRSA effort allows
public health departments to provide training, guidance,
and funding to hospitals to improve their preparedness.
Both of these programs specifically mention pediatric
considerations in their guidance, but unfortunately, the
pediatric care activities in many states are minimal and
often lack sufficient involvement by pediatricians. It is
important for pediatricians to become familiar with the
activities of these programs to ensure pediatric involve-
ment. Information on these programs can be found on
state public health department Web sites in addition to
the HRSA and CDC Web sites (see “Suggested Resources
for Additional Information”).

The Office of the Surgeon General and USA Freedom
Corps support local voluntary Medical Reserve Corps
units in more than 200 American communities (www.
medicalreservecorps.gov). These volunteer units provide
a mechanism for health care professionals to volunteer
their services during times of disaster as part of the

organized response in a community. In addition, by
joining a Medical Reserve Corps or other governmen-
tally sponsored or recognized volunteer program, phy-
sicians will be provided with mechanisms for identifica-
tion during times of emergencies. Because the Medical
Reserve Corps program does not have pediatric capabil-
ity as a requirement for their units, it is important for
pediatricians to join these teams to ensure that pediatric
considerations are met.

Some state health departments have begun to coor-
dinate and link the activities of the Medical Reserve
Corps units in their states. In addition, most state health
departments and many large local health departments
are establishing notification systems based on require-
ments of the HRSA and CDC grant programs. The pur-
pose of these systems is to ensure that physicians and
other health care professionals have timely access to
needed information about the existence of an event
(disaster, terrorism, or public health emergency), are
provided with information on what their role should be,
and know whom to contact with problems or for addi-
tional information. It is important that all physicians
register for these notification systems so that in a time of
emergency, they are notified and informed of their role.

Last, pediatricians should inquire about the emergen-
cy-preparedness plans at all the hospitals at which they
work or admit patients. In times of emergency, there
may be a need for transfers or discharges based on dif-
ferent criteria or altered admission policies. To assist
hospitals with these functions and provide better care for
their patients, pediatricians must understand how each
hospital has planned to handle these events.

Surveillance
One of the key elements in emergency preparedness is
early detection of any possible public health threat or
bioterrorism event. The most likely scenario involves
exposure in a community that may manifest with subtle
signs and symptoms and/or unusual patient presenta-
tions. The role of the pediatrician is key. Pediatricians
must be functioning constantly as part of a surveillance
system to provide for early detection of any bioterrorism
agent, which requires pediatricians to become familiar
with the types of bioterrorism agents that may be in-
volved. They also must become familiar with referral
procedures and when to report cases to the local health
department. Health department reporting is based on
local requirements but should be considered for all un-
usual cases, any cases that are suspicious for a bioterror-
ist agent, or an unusual number of patients, either ab-
solute or for the season, who present with similar
symptoms.

Reporting a Disaster, Terrorism, or Public Health Emergency
It is important that health care professionals be knowl-
edgeable about the mechanism and appropriate contacts
to report an event, whether natural or man-made. In
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case of any emergency, health care professionals should
activate their local emergency system, which in most
areas can be done by calling 911. Any suspicious or
confirmed disaster situation should be reported imme-
diately to the local 911 emergency-response number.

In addition, if a pediatrician believes that someone
has been exposed deliberately to a biological, chemical,
or radioactive agent or if a pediatrician believes an in-
tentional terrorist threat will occur or is occurring, he or
she should immediately involve the public health au-
thorities. This can be done by contacting the local health
department, the local police or other law enforcement
agency, and the 24-hour CDC hotline at 770-488-7100.

Last, any incident related to terrorism or possible
terrorist activity also requires telephone notification to
local law enforcement and the National Response Center
at 800-424-8802. This includes bombings, bomb threats,
suspicious letters or packages, and incidents related to
the intentional release of chemical, radiologic, and bio-
logical agents.

Pediatricians’ Actions During a Disaster
During a disaster, pediatricians may need to serve in a
variety of functions ranging from routine disaster actions
for themselves and their families to providing medical
care and answering questions from their patients and
families and participating in the local disaster response to
meet the needs of their community and the hospitals in
their community. Medical responders likely will need to
function unassisted until outside resources arrive, at
least 6 to 8 hours after the onset. Hospitals and clinics
will be flooded with affected patients and the “worried
well.”

To fulfill these roles during a disaster, all pediatricians
need to:

● institute office and home disaster plans;

● participate in the community or hospital disaster plan,
including drills and exercises;

● provide medical assistance via established disaster
medical delivery systems;

● provide guidance to patients and their families;

● when volunteering to assist during or after a disaster,
make every effort to work in concert with the lead
organization coordinating disaster relief; and

● serve a key role in identifying sentinel cases of illness
after a chemical, biological, or radiologic release.

In addition to important functions during the actual
event, pediatricians’ assistance will be needed after the
event throughout the recovery period. The role of the
pediatrician is to help patients who have been affected
by the event to return to normal functioning and to
assist with community efforts at return to normal activ-
ity. During the recovery period, all pediatricians need to:

● be prepared to deal with continued disruption of ser-
vices (which may include medical services in the com-
munity; supplies for their patients, their office, and
hospitals; limited availability of pharmacy services;
and altered utilities such as telephone, electrical
power, and water);

● continue providing care as part of their office emer-
gency plan and as needed in community disaster med-
ical programs;

● continue to provide surveillance for the effects of
chemical, biological, or radiologic agent release but
also during any disaster provide surveillance for un-
usual rates of infectious disease that may occur; and

● ensure that the mental health needs of children and
their families are being addressed and, when needed,
provide appropriate referral for mental health
services.

Hospital Preparedness
It is important for hospitals to consider the needs of
children in all aspects of emergency preparedness and all
hazards plans. This will include, but is not limited to,
appropriate types and numbers of pediatric-trained staff,
equipment, medications, and decontamination equip-
ment, including the ability to handle nonambulatory
children. In addition, hospitals must be prepared to han-
dle situations in which patients will be cared for as a
family unit and children will not be able to be separated
from adults, such as in a quarantine situation. This will
require all hospitals to have the capability to handle
children, and all children’s hospitals must possess the
ability to care for adult patients who will be staying with
their children.

Pediatricians’ Liability During Disasters
In the past, many pediatricians have provided care with-
out affiliation with recognized government or volunteer
agencies. When providing medical services during a di-
saster or terrorism event, it is important that health care
professionals are part of an organized program. Lack of
an oversight organization providing the service may re-
sult in services that are not in concert with the organized
response and places health care professionals in a posi-
tion without professional liability insurance coverage.
Most malpractice coverage is limited to the health care
professional’s usual scope of practice and practice set-
ting. In some states, individual malpractice insurance
policies do not cover out-of-office care or the expanded
scope of practice that may be required during a disaster.
Good Samaritan statutes provide some liability protec-
tion when rendering medical care at the scene of an
emergency to one who would not otherwise receive it.
Good Samaritan statutes cover physicians at the scene of
acute incidents but vary among states and may not pro-
vide liability protection during or after disasters or ter-
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rorism events. These laws do not cover a physician if
there is any payment for services or if there is an accu-
sation of gross negligence. In many states, coverage for
liability during a disaster requires health care profession-
als to practice under the umbrella of an official disaster
agency such as the Federal Emergency Management
Agency, the US Department of Health and Human Ser-
vices, a state or local health department, a state or local
office of emergency management, the local emergency
medical services authority, or an other recognized gov-
ernment or volunteer agency.

Advocating for Children and Families in Disaster Planning
As all pediatricians know, children are often not consid-
ered in government and community activities for a mul-
titude of reasons. Properly informed and motivated pe-
diatricians are essential advocates for children. This role
can take several forms. Grassroots advocacy can include
efforts to ensure legislation and funding to support an
emphasis on children in disaster planning at every level.
Pediatricians can also serve as expert advisors to local,
state, and federal agencies and committees. Most often, this
can be done through involvement in professional organi-
zations such as the American Academy of Pediatrics and its
chapters, committees, sections, and task forces.

RECOMMENDATIONS
1. Pediatricians should advocate for the inclusion of the

needs of children in all federal, state, and local disas-
ter planning.

2. Pediatricians and pediatric trainees should become
knowledgeable in issues related to pediatric disaster
management, including chemical, biological, explo-
sive, radiologic, and nuclear events and physician
liability during disasters.

3. Pediatricians should participate in disaster planning by:

● taking part in local community and hospital disas-
ter planning, exercises, and drills through emer-
gency medical services and public health systems;

● preparing and regularly updating and practicing an
office disaster plan;

● working with schools and child care centers in
developing disaster plans;

● providing anticipatory guidance to families on
home disaster preparedness, with consideration
given to the unique problems faced by children
with special health care needs;

● participating in disease surveillance and reporting
to local health departments; and

● participating with and providing guidance to med-
ical volunteer programs such as disaster medical
assistance teams, Medical Reserve Corps, and other
response teams to ensure that they are equipped
and trained for the care of children.

4. Pediatricians need to educate themselves regarding
liability issues during the acute and recovery phases
of a disaster, including:

● individual states’ Good Samaritan statutes and pro-
tections afforded while providing emergency care
during a disaster and any limitations to those pro-
tections;

● individual liability insurance coverage protections
and limitations outside of the usual scope of prac-
tice and practice settings when providing urgent
and routine care; and

● the importance of working under the auspices of an
official government or disaster agency for volun-
teer liability protection to apply.
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Policy Statement—Pediatrician-Family-Patient
Relationships: Managing the Boundaries

abstract
All professionals are concerned about maintaining the appropriate
limits in their relationships with those they serve. Pediatricians should
be aware that, under normal circumstances, caring for one’s own
children presents significant ethical issues. Pediatricians also must
strive to maintain appropriate professional boundaries in their rela-
tionships with the family members of their patients. Pediatricians
should avoid behavior that patients and parents might misunderstand
as having sexual or inappropriate socialmeaning. Romantic and sexual
involvement between physicians and patients is unacceptable. The ac-
ceptance of gifts or nonmonetary compensation for medical services
has the potential to affect the professional relationship adversely.
Pediatrics 2009;124:1685–1688

INTRODUCTION

Physicians and the public recognize the need for high moral standards
and accountability in medicine. Most commonly, the focus of concern
involves physician competence and integrity, as demonstrated by such
measures as board certification, hospital credentialing, peer review of
practice, participation in impaired physician programs, and malprac-
tice litigation. Physician behavior is guided by various practice guide-
lines, review articles, policy statements by professional organizations,
and applicable laws and regulations. Codes of ethics for physicians
have a role in addressing personal and other nontechnical aspects of
physician conduct, as exemplified by the American Medical Associa-
tion’s periodically updated code1 and a 2008 document from the Amer-
ican College of Obstetricians and Gynecologists.2 The American Acad-
emy of Pediatrics also has issued policy statements titled “The Use of
Chaperones During the Physical Examination of the Pediatric Patient”3

and “Professionalism in Pediatrics: Statement of Principles.”4

This statement delineates the appropriate professional boundaries5

between pediatricians who provide medical care for children (includ-
ing their own) and their patients and patients’ family members. The
American Academy of Pediatrics believes that pediatricians must exer-
cise substantial care in nonprofessional relationships with patients
and families to promote the highest possible degree of trust in the
doctor-patient-family relationship.

PROVIDING MEDICAL CARE FOR ONE’S OWN CHILDREN

Pediatricians, because of their unique expertise, often find themselves
in the position of providing medical advice and treatment for their own
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children (and minor relatives as well
as the children of close friends). Al-
though such activities seem to be
common,6–9 the American Medical As-
sociation10 considers the practice of
treating immediate family members
inappropriate. The normal feelings
that pediatricians have for their pa-
tients can be distorted when the pa-
tients are their own children. Pediatri-
cians, when providingmedical care for
their own children, are more likely to
lack objectivity, function with incom-
plete information, and have difficulty
setting physician-patient boundaries.
Significant confidentiality issues could
arise when caring for minor relatives
and the children of close friends. By
providing potentially less-than-optimal
care for these children, pediatricians
violate a fundamental professional ob-
ligation. Exceptions to the general pro-
hibition are limited to minor treat-
ments and decisions (often similar to
those handled by nonphysician par-
ents) or clear emergencies and disas-
ters and for pediatricians who prac-
tice in underserved areas in which
there are no other physicians capable
of providing pediatric care. If at all pos-
sible, the treating pediatrician should
notify the child’s primary care physi-
cian of treatment plans and prescrip-
tions to ensure continuity of care.

GIFTS OR OTHER EXPRESSIONS OF
AFFECTION OR GRATITUDE

Patients or parents sometimes give
pediatricians gifts, especially after
providing help for a complex or trou-
bling health-related problem. Under
most circumstances, gifts have a far
more symbolic than material value.11

For most pediatricians, accepting
modest gifts does not involve a serious
conflict; in fact, refusal of a gift may
constitute a social or cultural affront.
As the monetary worth of the gift in-
creases, however, so does the psycho-
logical and ethical difficulty in main-
taining appropriate boundaries in the

professional relationship. When the
pediatrician feels uncomfortable with
a gift that a family insists on delivering,
he or she must voice the concern and
suggest acceptable alternatives, such
as a charitable donation in the pedia-
trician’s name. Highly valued gifts may
indicate that these boundaries have
been crossed. The patient or loved one
may have misinterpreted the pediatri-
cian’s earlier behavior or may be invit-
ing the pediatrician to engage in a re-
lationship that could compromise
medical judgment and action.

ROMANTIC AND SEXUAL
RELATIONSHIPS

It is difficult to find reliable data on the
prevalence of sexual contact be-
tween physicians and their patients
or their patients’ family members.
Authors of position papers about psy-
chiatrists12 and obstetricians13 have
commented on the lack of well-
conducted, reliable studies on profes-
sional boundary violations by physi-
cians. Attention to the subject, in the
form of complaints against practitio-
ners and publications in professional
journals, has been more prominent
among psychiatrists and obstetri-
cians/gynecologists.14–18 Interpersonal
entanglements raise at least 2 serious
questions. First, can a patient or family
member make clear and free choices
to accept or reject affections, espe-
cially sexual, in the context of the un-
avoidably unequal physician-patient-
family relationship? Second, once such
intimacy develops, can the parties
maintain a proper and effective thera-
peutic relationship?

Because pediatricians provide coun-
seling services for patients and fami-
lies, these concerns closely parallel
those faced by mental health profes-
sionals. Pediatricians who feel sexu-
ally attracted to their patients may put
the patients at risk of sexual abuse or
exploitation.19 Amore common circum-

stance, however, is that pediatricians
may be misunderstood when they first
discuss sexual maturation and sexual-
ity with patients.20 Similarly, examina-
tion of an adolescent’s maturing geni-
tals or breasts during an office visit
may be distressing or misunderstood
by the patient, especially if a parent or
chaperone is not in the examining
room.3 Pediatricians should develop
and follow clear and consistent office
policies about the presence of a chaper-
one during parts of the physical exami-
nation, taking into account context, local
customs, families’ religious and cultural
traditions, and the need for patient pri-
vacy. Pediatricians should include nota-
tions in the record if they do not adhere
to the documented office policy requir-
ing the presence of a chaperone.

Pediatricians also interact with the
parents or guardians of their patients,
although seldom in doctor-patient rela-
tionships. Pediatricians are responsible
for maintaining appropriate profes-
sional boundaries with the families of
their patients, although their obligations
toward themmaybesomewhatdifferent
from those toward their patients.

There is an inherent risk of exploita-
tion for patients or family members
who depend on the knowledge and au-
thority of the pediatrician, especially in
cases that involve nonroutine health
care. The success of the doctor-patient
or doctor-family relationship depends
on the ability of the patient or family
member to trust the pediatrician com-
pletely. Patients and family members
legitimately expect to feel physically
and emotionally safe in professional
relationships with pediatricians. They
should not feel vulnerable to romantic
or sexual advances while receiving
medical care for themselves or their
children. In addition, children should
be free from concern that their treat-
ment may be compromised by a non-
professional relationship between a
parent and their pediatrician. Children
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should not have to worry about confi-
dentiality or have anxiety over the po-
tential for the pediatrician to have a
conflict of loyalty because of the pedi-
atrician’s involvement with the parent.

Patients or family members, to some
extent, identify with and feel grati-
tude toward pediatricians. At times,
these feelings may result in efforts to
initiate a nonprofessional relationship
with the physician or may leave the pa-
tient or family member consciously or
otherwise unwilling or unable to reject
a pediatrician’s romantic or sexual ad-
vances. Any confusion between com-
plex professional bonds and extrapro-
fessional personal relationships may
leave the patient or family member un-
able to exercise the best judgment or
choice about medical matters.

The clinical judgment of pediatricians
who become intimately involved with a
patient or family member may become
clouded, and they may breach their
professional responsibilities. Whether
this possibility extends to close family
members of patients is somewhat less
clear. If the intimacy develops in the
context of a patient’s serious illness,
concerns about exploitation of the
family member’s dependency on the
pediatrician arise. Under these cir-
cumstances, the pediatrician is well
advised to end the professional relation-
ship after ensuring the transfer of the
patient’s medical care to another appro-
priate practitioner. Nevertheless, pro-
scriptions on pediatricians pursuing
relationships with parents or adult sib-
lings of their patients may, in unusual
circumstances, result in unnecessary
and inappropriate restrictionson thepe-
diatrician’s personal life.

INADVERTENT SEXUALITY IN THE
PEDIATRICIAN-PATIENT
RELATIONSHIP

Pediatricians usually prefer warm,
friendly relationships with their pa-
tients. The need to avoid untoward per-

sonal intimacy should not lead to a
cold, indifferent manner in their inter-
actions with patients or family mem-
bers. Many cultures expect physical ex-
pressions of care and concern in times
of personal crisis, including sickness.
Pediatricians might well be seen as un-
sympathetic and excessively remote if
they avoid handshakes or other socially
approved touching during emotional en-
counters with families. In most social
groups in the United States, interaction
with children is likely to involveappropri-
ate physical contact such as hugging.

Pediatricians should be aware of their
patients’ customs and personal and
religious beliefs. In addition, it may be
helpful to recognize that some kinds of
touching may be confusing or offen-
sive to children, depending on their
stage of physical and emotional matu-
ration. For example, certain children
may have strong preferences about
whether their physical examination is
performed by a male or female pedia-
trician or whether someone else be-
sides the pediatrician is present dur-
ing the examination. Anticipatory
discussion of these issues should re-
duce fears and misunderstandings
and lead to enhanced pediatrician, pa-
tient, and family comfort.

Pediatricians also have an obligation
to recognize that physical interaction
is not the onlymeans by which humans
communicate sexually. Body language
and verbal expressions also convey at-
titudes and emotions thatmay provoke
strong feelings. Because socioeco-
nomic or cultural groups may differ in
what they consider acceptable or ex-
pected behavior, it is usually best to
ask patients and parents their prefer-
ences about how they would like to be
addressed.17 For example, pediatri-
cians should use neutral language or
names in addressing patients rather
than using terms of endearment such
as “honey” or “dear.” Words that could
be seen as evaluative or provocative

when referring to body parts, such as
the breasts, should be avoided. Per-
sonal questions about family history
and household functioning should be
asked in a way that clearly indicates
that their sole purpose is to assist in
optimizing the child’s development.

OTHER CONSIDERATIONS

Patients or family members may want
to compensate pediatricians with an
exchange of services or with barter.
For example, an adolescent or the ad-
olescent’s parents may offer the pa-
tient’s services as a baby-sitter or gar-
dener in lieu of monetary payment for
care. Such arrangements vary legiti-
mately with local custom and the eco-
nomic circumstances of patients and
families. However, problemsmay arise
about exactly what services constitute
adequate compensation for profes-
sional care and the appropriateness of
increased personal contact between
the patient or family member and the
pediatrician. Nonmonetary payments,
as with gifts, may become precursors
to boundary violations and should be
approached with caution.

RECOMMENDATIONS

1. Pediatricians should know that car-
ing for one’s own children and caring
for the minor children of relatives
and close friends, particularly out-
side of the doctor-patient relation-
ship, presents significant ethical
issues, including issues of confidenti-
ality, and may lead to less-than-
optimal medical care. Exceptions ex-
ist for treatment of minor conditions
or during emergencies and disasters
and in underservedareas inwhich al-
ternatives are unavailable.

2. It may be acceptable for pediatri-
cians to accept modest gifts from
patients and their families. When
the pediatrician feels uncomfort-
able with a gift that a family insists
on delivering, he or she should sug-
gest acceptable alternatives such
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as a charitable donation in the pe-
diatrician’s name. However, caution
is urged when the material value of
gifts or offered services could seem
to influence the pediatrician’s pro-
fessional judgment. Furthermore,
the pediatrician must be sensitive
to the possibility that the intent of
the gift is, in fact, to alter behavior.

3. Pediatricians caring for children
and adolescents need to be aware
of the potential for conflict between
their professional roles and their
personal relations with their pa-
tients and their patients’ family
members. Romantic and/or sexual
relationships with patients are al-
ways inappropriate. Romantic or
sexual relationships with adult fam-
ily members of patients should be
avoided, given the potential for ad-
verse effects on professional judg-
ment and family-member behavior
concerning the patient’s health.

4. In providing care for children and
adolescents, pediatricians need to
be aware that their words, body lan-
guage, and other aspects of profes-
sional conduct may inadvertently
offend or insult patients and family
members depending on both the
context of the event and local cus-
toms. Many expressions and ac-
tions during the physical examina-
tion may have an unintended sexual
connotation for the patient or par-
ent. Pediatricians are advised to
use neutral language that is accept-
able to the patient and to discuss
thoroughly and in advance aspects
of care that may seem sexually
charged. Personal questions about
family history and household func-
tioning need to be asked in the
context of optimizing the child’s
development.

5. Medical school, residency, and con-
tinuing medical education programs

should routinely discuss the impor-
tance of personal boundaries be-
tween professionals, their patients,
and their patients’ family members.
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ABSTRACT. The effective and efficient delivery of
children’s health care depends on the pediatrician work-
force. The number, composition, and distribution of pe-
diatricians necessary to deliver this care have been the
subject of long-standing policy and professional debate.
This technical report reviews current characteristics and
recent trends in the pediatric workforce and couples the
workforce to a conceptual model of improvement in chil-
dren’s health and well-being. Important recent changes
in the workforce include (1) the growth in the number of
pediatricians in relation to the child population, (2) in-
creased numbers of female pediatricians and their attain-
ment of majority gender status in the specialty, (3) the
persistence of a large number of international medical
graduates entering training programs, (4) a lack of ethnic
and racial diversity in pediatricians compared with chil-
dren, and (5) the persistence of marked regional variation
in pediatrician supply. Supply models projecting the
pediatric workforce are reviewed and generally indicate
that the number of pediatricians per child will increase
by 50% over the next 20 years. The differing methods
of assessing workforce requirements are presented and
critiqued. The report finds that the pediatric workforce
is undergoing fundamental changes that will have im-
portant effects on the professional lives of pediatricians
and children’s health care delivery. Pediatrics 2005;
116:e156–e173. URL: www.pediatrics.org/cgi/doi/10.1542/
peds.2005-0874; child health workforce, diversity, family
medicine, female pediatricians, geographic distribution,
health manpower, internal medicine-pediatrics, interna-
tional medical graduates, nonphysician clinicians, physi-
cian workforce, pediatrics, pediatric medical subspecial-
ists, pediatric surgical specialists.

ABBREVIATIONS. AAP, American Academy of Pediatrics; FOPE
II, Future of Pediatric Education II; ABP, American Board of
Pediatrics; AMA, American Medical Association; GME, graduate
medical education; IMG, international medical graduate; med-
peds, internal medicine-pediatrics; FTE, full-time equivalent;
HMO, health maintenance organization; GMENAC, Graduate
Medical Education National Advisory Committee; GDP, gross
domestic product.

INTRODUCTION

Our common mission to attain the optimal
physical, mental, and social health and well-
being for all infants, children, adolescents,

and young adults (mission statement of the Ameri-
can Academy of Pediatrics [AAP]) depends on the
pediatrician workforce. The improvement of chil-

dren’s health occurs through the efforts of these pro-
fessionals who draw on their training and experience
to deliver within a medical home the best possible
pediatric care and to serve as child advocates. How,
then, can we ensure that the right number of quali-
fied clinicians are located where needed to provide
pediatric care that is effective and efficient? Market
forces alone are insufficient to meet these public and
professional workforce goals given the inherent im-
perfections in the market for health care labor and
health care services.1–6 With a continuing need to
influence the number and characteristics of child
health professionals, this technical report seeks to
inform pediatricians and child health policy makers
of the status of the child health workforce and the
public policies that will influence its future.

The last AAP policy statement on the pediatric
workforce, prepared by the Committee on Pediatric
Workforce and published in 1998,7 combined a status
report of the workforce with policy recommenda-
tions. In this current effort, the technical report pro-
vides the background to recommendations included
in the separate but companion policy statement “Pe-
diatrician Workforce Statement.”8 To accomplish
this, the report draws mostly on published sources,
many of them from the AAP or the Future of Pedi-
atric Education II (FOPE II) Project, to identify salient
trends, possible future challenges to the profession,
and critical domains of underdeveloped information.
When published sources of data were not available,
unpublished data have been cited from the Center
for the Evaluative Clinical Sciences at Dartmouth
Medical School (data sources and methods are avail-
able on request). The focus of the report is on general
and medical subspecialty board-certified (by the
American Board of Pediatrics [ABP]) pediatricians
and the 99 million patients younger than 21 years
whom they serve. Surgical and non–ABP-boarded
pediatricians also provide essential services to chil-
dren, but a detailed discussion of their status is be-
yond the scope of this report.

HEALTH WORKFORCE TRENDS
A full understanding of recent trends and current

challenges facing the pediatric health workforce re-
quires an examination of 4 general workforce themes.9
First, the number of physicians in the United States
continues to grow in both absolute and per-capita
numbers.10,11 In 2001 (December 31), the number of
total patient-care physicians (defined by the Ameri-
can Medical Association [AMA] Masterfile as �50%
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of professional time spent in clinical care) was
668 939, reflecting a 28% absolute and 18% per-capita
increase during the decade. The number of residency
or graduate medical education (GME) positions, the
best predictor of entry into practice, was virtually
unchanged at 93 674, with an 11% decrease in per-
capita numbers. The per-capita decrease in the num-
ber of residency positions is slow enough that the
physician workforce will continue its per-capita
growth for another 20 years before decreasing. These
figures do not include osteopathic physicians, who
increased by 41% per capita during the decade and
are a particularly important provider of primary care
in many regions (Center for the Evaluative Clinical
Sciences, unpublished data, 1998).

The second notable trend was the continued
growth in the number of female medical students.12

Although men continued to outnumber women in
some specialties in both residency programs and prac-
tice,13 most specialties have experienced a shift in their
gender mix. Overall, the per-capita number of female
physicians increased 53% during the decade, reflecting
an increase from 100 024 to 173 254.10,11

Third, the physician workforce still fails to reflect
the growing racial and ethnic diversity of the nation
despite efforts to broaden medical school opportuni-
ties for individuals of traditionally underrepresented
minority groups (black, Hispanic, and American In-
dian/Alaska Native). From information primarily
collected by medical schools and residencies, in 2001
the AMA Masterfile listed 20 738 black (2.5%), 28 626
Hispanic (3.4%), 73 849 Asian, (8.8%) and 504 Amer-
ican Indian/Alaska Native (�1%) physicians of
836 156 physicians.11 The system of racial/ethnic
designation is presumably self-designation from a
list of mutually exclusive categories, a type of cate-
gorization that has limitations.14 It is notable that
race/ethnicity was missing for 256 995 physicians
(31%) in the Masterfile. More complete data are
known for physicians in residency programs; in
2000, 6% of all residents in programs approved by
the Accreditation Council for Graduate Medical Ed-
ucation were black, 5.5% were Hispanic, and 22%
were Asian (see Appendix II in ref 15). The racial/
ethnic makeup of physicians is in contrast to the US
population, of which in 2000, 12.2% were black non-
Hispanic, 11.8% were Hispanic, 3.8% were Asian,
and 0.7% were American Indian/Alaska Native.16

Physicians trained in other countries represent a
fourth trend. The number of international medical
graduates (IMGs) increased by 38% during the past
decade, from 118 531 to 164 097.10,11 IMGs include
US citizens who graduated from medical schools
outside of the United States or Canada, citizens of
other countries emigrating to the United States, and
those planning on returning to their native country
after completing residency. The most common coun-
try of citizenship of those issued Educational Com-
mission for Foreign Medical Graduates certificates in
2001 was the United States (25.6%), followed by In-
dia (19.6%), Pakistan (6.2%), China (2.5%), Philip-
pines (2.5%), and Iran (2.5%).17 Despite their ethnic
diversity, IMGs leave unaddressed the need for a

physician workforce reflective of and culturally com-
petent to care for growing US minority populations.

A final important characteristic of the medical
workforce is its uneven geographic distribution. Re-
gional variation in physicians per capita, whether
measured by state, county, or health service ar-
eas,18–20 exceeds threefold for all specialties. Al-
though the term “geographic variation” is typically
used to refer to maldistribution associated with phy-
sician shortage in rural and inner-city communities,
most regional variation occurs in a range of supply
above that considered adequate.21,22 To date, studies
that have examined the relationship between physi-
cian supply and population health needs have found
a tenuous association.19,20,23–25 Similarly, the limited
research on the association between the per-capita
numbers of physicians in regions and health out-
comes has found diminishing returns of improved
health with higher levels of physicians per capi-
ta.24,26–35 It should be noted that this type of research
is methodologically challenging.

A MODEL OF THE CHILD HEALTH WORKFORCE
There are many factors that can influence the size

and composition of the child health workforce. The
workforce is not, of course, an end in and of itself but
exists to provide medical services to children. Par-
ents, the public, and pediatricians, in turn, expect
that pediatric services delivered within a medical
home will lead to better health and well-being for
children. To bring clarity and cohesiveness to work-
force-related factors discussed in this report, we
present a conceptual framework that is referenced
throughout (Fig 1). As complex as the model may
appear at first glance, it provides a simplified map of
the elements that influence the number and charac-
teristics of pediatricians and their relation to the
production of improved children’s health outcomes.
The model presents a sequence of “steps” using com-
mon economic and health services concepts. The
medical education system (sometimes referred to by
others as “the pipeline”) produces pediatricians who,
in turn, produce pediatric services, leading to the
production of improved child health outcomes. The
model severely abbreviates some critical health in-
fluences that are beyond the scope of this report. For
example, the many important genetic, environmen-
tal, and social factors that bear on health outcomes
are summed by the component “relative need” in
box 17 of the model.

COMPOSITION AND RECENT TRENDS IN THE
CHILD HEALTH WORKFORCE

The per-capita growth rate in pediatricians during
the past decade has exceeded that of the overall
physician supply. The total number of active patient-
care pediatricians (including medical subspecialists
but excluding those in residency) increased from
33 691 to 51 675 (53%) over the past decade (January
1, 1992, through December 31, 2001), and the number
of children younger than 18 years increased 11%; on
a per-child basis, this represents a 38% increase. The
numbers of general pediatricians increased at a
slightly slower pace, from 29 931 to 42 214, a 41%
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increase or a 27% per-child increase. This increase in
general pediatricians is higher than the per-capita
(total population) growth in general internal medi-
cine (20%) and family medicine (11%).10,11 Although
concerns remain that the current number of pediatric
residency positions is insufficient to meet patient and
research needs for certain subspecialties,36 the over-
all per-capita number of pediatric medical subspe-
cialists increased by 127% during the past decade.

Gender
The most notable change in the composition of the

child health workforce has been the accelerating en-
try of women into pediatric residency programs.
Women constituted 65.2% of the 7629 pediatric resi-
dents in 2000, a proportion exceeded only by few
other specialties such as obstetrics and gynecology
(69.6%).15 In the past decade, the number of women
in patient-care pediatrics increased from 17 219 to
31 276 (82% increase), and now women constitute
50% of all pediatricians.10,11 By the time this report is
published, women will represent the majority of pe-
diatricians, a historic first for any specialty in the
United States. Information specific to pediatrics is
lacking, but generally a woman’s choice to enter a
primary care specialty is influenced by children and
other family responsibilities, volunteer or clerkship
experiences with the underserved, personal social
values, and factors related to marriage and spouse.
In contrast, men are more influenced by income po-

tential, parental preferences, and role models before
medical school.37

There are many implications of this gender shift
for pediatric health care delivery. The pediatrician
workforce has begun to approach the gender mix of
pediatric patients, better meeting the preferences of
female adolescents for a clinician of the same gender.
If the current gender mix of residents continues, male
pediatricians will eventually make up approximately
one third of the workforce. This trend is unlikely to
stimulate increased demand for male clinicians. Al-
though 50% of girls prefer a female clinician, only
23% of boys prefer a male clinician.38

Another implication of more female pediatricians
is that, all else held equal, additional physicians will
be needed as more women choose to work part-time,
particularly when their children are young.39 The
most useful source of information to assess these
factors is the AAP Periodic Survey of Fellows, ad-
ministered to 6400 active members annually. An ex-
cellent analysis of gender differences in 1993 was
published by Brotherton and colleagues,40 which this
technical report will briefly summarize. First, the
proportion of women practicing as general rather
than subspecialty pediatricians was higher (61.4%
female vs 55.4% male) and was particularly low for
some subspecialties such as cardiology (0.9% of all
pediatricians were female cardiologists vs 4.3%
male); the proportion of female residents in 2000
remains less than 40% in pediatric cardiology and

Fig 1. The child health workforce and the production of improved health outcomes.
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gastroenterology.15 Male physicians, compared with
female physicians, work more hours per week (av-
erage: 57 vs 48 hours, respectively) and spend more
time delivering direct patient care (average: 42 vs 35
hours, respectively); thus, female physicians work,
on average, 17% fewer patient-care hours than do
male physicians over the course of their work lives.
These figures include overall hours of both part-time
and full-time pediatricians and are similar to data
from the most recent AAP Periodic Survey of Fel-
lows as well as previous reports.41

Analysis of the AAP Periodic Survey of Fellows
has shown that the gender differences in work hours
is explained by more women working part-time. The
work hours of full-time men and women were sim-
ilar, but 26% of women worked part-time, compared
with 4% of men (Table 1). Pediatricians in part-time
employment worked, on average, 15 fewer hours per
week than did full-time pediatricians.

These data contradict any notions that women are
less productive than men (productivity defined as
“medical services productivity” and discussed later
in the report [Fig 1, box 14]). More pediatricians will
be needed as the proportion of female pediatricians
increases, because women choose to work part-time
or not at all during certain periods of their life but not
because they do not work as hard as men when they
are working full-time. Differing retirement rates by
gender could also affect the numbers of pediatricians
required, but no published studies are available to
date.

Other gender differences merit mention. Overall,
male and female pediatricians both spend approxi-
mately 17 minutes with patients for preventive care
visits from birth through 11 years of age. However,
female pediatricians spend 22 minutes with patients
12 years and older, compared with male pediatri-
cians, who spend 19 minutes with patients 12 years
and older.40 In a study of a university-based pediat-
ric primary care practice, female pediatrician visits
were 29% longer than those with male pediatri-
cians.42 These findings differ from those reported by
McMurray et al43 in data from the Physician Work
Life Study. In this study, women and men allocated
similar time for patient visits, but a discrepancy was
reported between perceived and actual time needed
by female physicians for complete physical examina-
tion/consultation.

Frank and Meacham44 found that female pediatri-
cians worked less and had lower incomes compared
with other female physicians but also reported less

stress and career dissatisfaction. Female physician
income was also reported to be consistently lower for
both generalists and subspecialists compared with
men, a difference that persists even when controlling
for employment status. McMurray et al43 also found
a similar disparity when studying the combined spe-
cialties of pediatrics, family medicine, and internal
medicine. Female pediatricians also face significant
barriers in achieving advancement in academic med-
icine.45 These disparities are troubling and have not
been explained to date, although it would not be
surprising if the gender discrimination in income
and advancement that is pervasive in other profes-
sions was also found in pediatrics.46,47

International Medical Graduates
Approximately one third of practicing pediatri-

cians attended medical schools outside of the United
States and Canada,10,11 a proportion that has
changed little during the past 10 years. US medical
students generally fill residency positions first and
constitute a higher proportion of pediatric residency
positions than most other specialties. In 2003, 28.7%
of offered first-year pediatric residency positions
were filled by IMGs, a lower proportion than for
internal medicine (44.8%) or family medicine
(58%).48 IMGs remain an important and relatively
stable part of the pediatrician workforce.

IMG residents and practicing physicians are het-
erogeneous in their national origin and their inten-
tions to remain in the United States. The majority
(58%) of first-year pediatric IMG residents are either
US citizens, native or naturalized, or are permanent
US residents with the right to apply for citizenship.15

The remaining IMGs hold a variety of visas that
usually require a return to their country of origin
after residency unless they accept employment in an
underserved area of the United States. Their stay in
the United States can be prolonged as long as they
are in Accreditation Council for Graduate Medical
Education–approved residency programs, including
subspecialty education. This is a strong incentive to
enter pediatric subspecialty residency programs, but
when this training is completed, the final choices are
still to practice primary care in an underserved area
for several years or return to their country of origin.
For example, an analysis of New York State IMGs by
citizenship and visa status shows that IMGs with
temporary visas were more likely to initially enter a
primary care residency but that they planned to con-
tinue on to subspecialty education. Most planned to

TABLE 1. Mean Number of Hours and Part-time Status of Pediatricians According to Age and
Gender: 2000

Age, y Hours per Week
(SD)

Percentage Working
Full-time

Female Male Female Male

�35 42.6 (14.3) 46.9 (17.3) 77.1 91.1
36–45 38.8 (16.9) 46.0 (17.2) 66.9 99.0
46–55 36.2 (19.8) 47.3 (15.8) 70.9 97.9
�56 45.5 (16.0) 43.1 (16.7) 93.3 92.2

Values represent the average work of post-GME clinical general pediatricians.
Source: AAP Periodic Survey of Fellows, unpublished data, 2000.
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remain in the United States for additional education
or by working with underserved populations.49 In
the end, a majority of IMGs remain in the United
States.50

The social value of the continuing flow of IMGs
into residency positions, and ultimately into practice,
is one of the most contentious issues among health
workforce policy leaders. The debate is largely cen-
tered on the services they provide for indigent pa-
tients while in residency and the care they provide in
practice to patients who are medically disenfran-
chised for geographic, cultural, or financial rea-
sons.50–52 Some have argued that IMGs exacerbate an
existing relative surplus of physicians, particularly
specialists, and that in some instances they seem to
add to regional disparities in the workforce. There
are also concerns that international workforce migra-
tion of foreign-born physicians exacerbates health
problems in developing countries by draining the
supply of their physicians.53,54 Mullan55 makes a
similar point and argues that IMGs deny opportuni-
ties to US citizens aspiring to a career in medicine. In
truth, many of the US citizens denied medical school
admission in this country do travel overseas and
return as one tributary of the IMG river. A fair read-
ing of the policy research in this area does not sup-
port any simple conclusions. Foreign-born IMGs
preferentially locate in areas with established IMG
physicians, and IMGs of Hispanic and Asian descent
tend to settle in areas with a higher proportion of
these populations.56 IMGs also disproportionately
locate in high-need and underserved counties, and
community health centers depend on them; at the
same time, the data also indicate that they tend to
locate in states with large numbers of physicians.57–60

In some instances, the presence of IMGs seems to
exacerbate regional disparities in physician supply.61

IMGs receive their medical education in varied
settings. The differences in education and training
have raised concerns about the technical and cultural
competencies of IMGs. Although data are incomplete
about practicing IMGs, training-examination results
provide some limited information. US IMGs and
non–US IMGs have comparable pass rates in steps 1
and 2 of the US Medical Licensing Examination, but
both fall short of US medical graduates. In the Clin-
ical Skills Assessment Examination, overall pass
rates of non–US IMGs are 79.7%, compared with
88.6% for US IMGs.62 ABP scores of first-time takers
reveal a bimodal distribution with more low and
high scores compared with US medical graduates
(G. McGuinness, MD, ABP, written communication,
January 16, 2003). These differences in scores may
have implications for patient care; a recent study
from Canada found a strong association between
certification scores of primary care physicians and
subsequent practice performance.63

The number of foreign-trained physicians is a crit-
ical variable that affects growth in the physician
workforce. Although the total number of residency
positions, largely supported by funds from Medicare
and the Health Resources and Services Administra-
tion, determines the GME maximum training capac-
ity,64 filling these positions depends on IMGs. The

number of physicians entering practice, therefore, is
not determined by a national workforce policy
linked to the need for physicians but by the vagaries
of visa regulations, federal GME funding, and the
perceived needs of teaching hospitals. Together,
these factors, which determine the size of the GME
pipeline, remain the most salient example of an ab-
sent national workforce policy in the United States.

Racial/Ethnic Diversity
The more general issue of people of minority

groups in medicine is explored extensively in the
12th report of the Council on Graduate Medical Ed-
ucation.65 The Committee on Pediatric Workforce
has also published 2 relevant policy statements, “En-
hancing the Racial Diversity of the Pediatric Work-
force”66 and “Culturally Effective Pediatric Care: Ed-
ucation and Training Issues,”67 that are essential
reading for those concerned with child health work-
force policy issues. Although this technical report is
partly duplicative of these efforts, the pressing na-
ture of this topic warrants, at the very least, a sum-
mary of the factual basis of the policy recommenda-
tions. Additional information can also be found in 2
recent papers.68,69

The overall racial/ethnic composition of pediatri-
cians little resembles the populations they seek to
serve. In 1996, for example, the number of black
pediatricians per black children was less than one
third that of white pediatricians per white children.68

The proportion of third-year residents from under-
represented minority groups (black, Hispanic, or
American Indian/Alaska Native) increased from 6%
in 1997 to 12% in 2002.70 Still, the disparity in race
and ethnicity is anticipated to grow substantially by
2025,68 reflecting the combination of high minority-
population growth rates and an assumption of slow
increases in enrollment rates of individuals of minor-
ity groups in medical education.

Given that physicians are never likely to be com-
pletely reflective of their patients, why should ra-
cial/ethnic diversity be a particular concern in plan-
ning the workforce for children? The disparities in
health status and health services by race and ethnic-
ity are well documented and incontrovertible.71

These disparities can only be partly attributed to an
associated income gradient.72,73 Ronsaville and
Hakim74 found in a recent analysis of the 1991 Na-
tional Maternal and Infant Survey that 35% of black
infants and 37% of Hispanic infants obtained ade-
quate well care, compared with 58% of white infants;
these findings persisted after controlling for socio-
economic status.

Greater minority representation in the workforce
seems to be one important way of improving health
outcomes in children of minority groups. Physicians
from underrepresented minority groups are known
to preferentially provide care for patients from mi-
nority and underserved groups.75–79 Furthermore,
many individuals of minority groups prefer physi-
cians of similar racial or ethnic background and are
more likely to seek care when such a clinician is
available.80 Other necessary measures to improve the
delivery of care include the development of greater
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cultural competence in current and new physicians81

and better identification of health system–specific
disparities.82 Neither of these measures addresses
the reasons for low rates of minority entrance into
medical education, which in and of itself is a funda-
mental issue of societal equity.83

Internal Medicine-Pediatrics
Although internists have assumed a relatively mi-

nor role in the care of children, the combined spe-
cialty of internal medicine-pediatrics (med-peds) has
emerged in the past 30 years as an important alter-
native to family medicine for physicians interested in
providing primary care to all age groups.84 At
present, there are 109 approved programs with a
total of 1558 residents.85 Growth in residency posi-
tions was rapid in the 1990s but has now slowed. In
1999, 432 positions were offered in the match and
88.4% were filled, 80.3% of them by US medical
graduates. In 2003, 385 positions were offered and
82.3% were filled, 67% of them by US medical grad-
uates.48 After completing the 4-year program, ap-
proximately 90% achieve board certification in one
discipline, and 80% achieve board certification in
both. Fifty-four percent of med-peds physicians
practice in community office settings, usually in pri-
mary care serving adults and children.86 Med-peds is
an important component of the pediatrician work-
force, but its implications for projecting the work-
force supply are less clear. Similar to family physi-
cians, med-peds physicians can adjust their practices
to the availability of patients without additional
training. As the US population continues to age,
med-peds physicians may accommodate a relative
decrease in the local pediatric population by seeing
more adults.

Nonpediatrician Providers of Pediatric Care
Pediatricians provide only a portion of the care

received by pediatric patients. The extent of future
pediatric primary care that is delivered by pediatri-
cians will not be determined solely by the pediatri-
cian’s extensive education and training in children’s
health, the fact that they are the largest group of
clinicians exclusively caring for children, or that their
professional competency and availability may be
preferred by families. Influential market forces that
will shape the role of pediatricians include the (1)
availability and rates of growth of other clinicians,
particularly nurse practitioners and physician assis-
tants, (2) salaries and productivity of all pediatric
clinicians, (3) practice independence of nonphysician
clinicians, and (4) hiring practices of health plans and
existing pediatric practices, which hire nonphysician
clinicians in increasing numbers.

The number of family physicians (post-GME clin-
ically active) increased from 63 209 to 76 409 in the
past decade (1992–2002), a per-child (younger than
18 years) increase of 9%.10,11 These numbers over-
state the growth of family physicians who, unlike
pediatricians, care for a rapidly growing population:
the elderly. The number of first-year residency posi-
tions in family medicine was unchanged in the later
part of the decade, and the number filled by US

medical graduates decreased.13 Family physicians
view themselves as the primary care providers for
families, including children, and their important role
in this regard is evidenced by their providing 17% of
primary care office visits for children younger than 5
years, 28% for children 5 to 9 years of age, 43% for
children 10 to 14 years of age, and 61% for adoles-
cents 15 to 17 years of age (Table 2). The fact that
family physicians provide the majority of primary
care office visits for older adolescents may translate
into new opportunities for pediatricians as the aging
population creates additional demand on family
physician services. Recent trends indicate that pedi-
atricians are, in fact, providing an increasing propor-
tion of children’s primary care visits.87

Family physicians currently have a high interest
in children’s health care,88 as demonstrated by a
recent search of the Web site of the American Acad-
emy of Family Physicians. Twenty pediatric policy
statements were identified, including clinical rec-
ommendations for breastfeeding and otitis media
with effusion (see www.aafp.org/x6595.xml). Family
physicians are vigorous advocates for the further
expansion of their residency programs and are active
in all aspects of workforce public policy.88

Nurse practitioners and physician assistants have
emerged as a health workforce larger than many
physician specialties, including pediatrics. Precise
figures for the total number of nurse practitioners are
not available, but estimates of those practicing in
primary care vary from 52 000 to 71 000.90–92 Ap-
proximately 90% of all nurse practitioners deliver
primary care services,90 and others such as neonatal
nurse practitioners provide highly specialized ter-
tiary care.93 Approximately 46% of physician assis-
tants (42 000), in contrast, work in primary care set-
tings, including 14 734 in family practice and 1110 in
general pediatrics.90,94,95

Nurse practitioners and physician assistants have
a particularly important role in rural underserved
communities, the setting least likely to attract or
support a pediatrician. In 1977, the Rural Health
Clinics Services Act (Pub L No. 95-210) established
rural health clinics to improve primary care avail-
ability in rural underserved areas through favorable
Medicare and Medicaid reimbursements. The 2 most
salient criteria for rural health clinic designation are
location within a health profession–shortage area or

TABLE 2. Number of Primary Care Office Visits According to
Specialty of Physician

Age of
Patient, y

Primary Care Specialty,
No. of Visits (%)

General
Pediatricians

Family
Physicians

0–4 40 480 000 (83) 8 163 529 (17)
5–9 15 960 000 (72) 6 058 195 (28)

10–14 10 660 000 (57) 8 073 828 (43)
15–17 3 422 674 (39) 5 327 585 (61)
Total 71 860 000 (72) 27 620 000 (28)

Office visits by internists are excluded because of the small num-
ber of observations.
Source: National Ambulatory Medical Care Survey, unpublished
data, 1999.
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medically underserved area and the employment of
a nurse practitioner or physician assistant. Although
the clinic must be under the supervision of a physi-
cian, the physician needs to be on site only once
every 2 weeks. It is not surprising that many physi-
cian assistants and nurse practitioners who practice
underserved areas seem to serve as physician substi-
tutes.96–98 The proportion, however, of nonphysician
clinicians located in underserved areas is small, and
the overall location of nurse practitioners measured
across states has been shown to be correlated closely
with that of physicians.99

The growth in training programs for both physi-
cian assistants and nurse practitioners greatly ex-
ceeds primary care physician residency growth, and
therefore the availability of nonphysician clinicians
will also grow faster than that of pediatricians.90–92

The growth in numbers has also been accompanied
by an expansion of practice independence and pre-
scription authority.100–102 Both greater numbers and
practice autonomy are likely to lead to much larger
roles of nonphysician clinicians in pediatric medical
care.

Geographic Variation in Child Health Clinician Supply
The study of geographic variation in health care

resources and utilization, termed “small-area analy-
sis,” emerged in the late 1960s and remains one of the
most active and provocative areas of health services
research.103,104 Whether measured at a state, county,
or health-market area level, the per-capita numbers
of physicians and the use of medical care vary sub-
stantially from place to place. There is now an exten-
sive literature of small-area variation in health care
resources, although few studies are concerned with
children and their clinicians.19,105

The study of regional variation in child health clini-
cians, and pediatricians specifically, remains today an
underdeveloped field of research. Almost without ex-
ception, pediatrician-workforce analysts have viewed
the variation phenomenon as an aspect of underservice
in rural and inner-city areas.7,61,106–108 Some of these
locales are underserved in terms of all primary care
clinicians (ie, health profession shortage areas109),
and others have an adequate number of primary care
clinicians per capita but no pediatrician. For exam-
ple, more than 7 million children live in 2935 pri-
mary care service areas (of a total of 6102) without
a pediatrician. A small but important number of
children (290 000) live in 313 primary care service
areas without either a pediatrician or a family phy-
sician (Primary Care Service Area Project, Dart-
mouth Medical School, unpublished data, 1999).110

A recent study by Cull and colleagues70 found a
decreasing number of third-year residents accepting
positions in rural areas.

There are myriad public programs that seek to
address low clinician availability,109,111–113 including
state and federal programs that run the gamut from
subsidizing physicians to practice in designated ar-
eas (eg, National Health Service Corps), to providing
incentives for nonphysician clinicians (eg, rural
health clinics), to selectively recruiting medical stu-
dents from rural areas.113 By and large, these pro-

grams have increased the availability of primary care
physicians, although less is known about the avail-
ability and quality of clinicians for children.

Recently, a few studies have examined the geo-
graphic variation in child health clinicians across the
full distribution of supply, ranging from areas of
underservice to areas of perceived high sup-
ply.20,25,30,31,61 Although not without controversy,
these studies challenge several long-held assump-
tions. All these studies demonstrate that the regional
per-capita (ie, per-child or per-newborn) supply of
general pediatricians or neonatologists varies more
than fourfold. Chang and Halfon20 examined pedia-
trician-to-child populations across the 50 US states
between 1982 and 1992 and found a range of 18.5
(Idaho) to 84.3 (Maryland) clinical pediatricians per
100 000 population (children younger than 18 years).
Pediatricians were the least well-distributed primary
care specialty in relation to the child population and
had the smallest reduction in regional variation be-
tween 1982 and 1992. LeBaron et al30 found a similar
degree of state variation in pediatrician supply for
1997. Politzer et al61 used county aggregates as units
of analysis and found a similarly high relative degree
of geographic variation in pediatricians compared
with other primary care physicians and no decrease
in regional disparities between 1989 and 1994. A
recent study examined the per-newborn supply of
neonatologists across 246 market-based neonatal in-
tensive care regions and also observed a greater than
fourfold variation. These differences in neonatolo-
gists could not be explained by the substitution of
nonphysician clinicians or the presence of academic
medical centers.114 Although capturing only a frac-
tion of the total pediatrician workforce, the studies of
neonatologists offer important methodologic advan-
tages: geographic accuracy in physician enumeration
and in the ascertainment of patient health care needs.

None of these studies provide evidence that
areas with a higher supply of general pediatricians
or neonatologists have populations with greater
health needs. Across states, the supply of pediatri-
cians, but not family physicians, is positively corre-
lated with median household and per-capita in-
come.20,30 Higher supply is associated also with the
presence of pediatric residency programs20 and mi-
nority populations.30 State-based analyses are lim-
ited methodologically, because important within-
state variation of physician supply and population
risk are obscured. No work has been published ex-
amining the relation of general pediatricians to child
health needs in health-market–based areas. Analyses
of neonatologists and newborn risk address a nar-
rower population but with greater measurement ac-
curacy. By using vital record data to measure new-
born risk and neonatal intensive care regions to
measure supply, virtually no relationship was ob-
served between the regional supply of neonatologists
and low birth weight rates or any other commonly
used measure of perinatal risk.25,31 Additional study
is needed on the relation of supply and child-popu-
lation needs, but these initial efforts do not suggest
that current market forces and public policy lead to
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an equitable distribution of child health physicians
with respect to their health needs.

The final aspect of regional variation in pediatri-
cian supply that has received some recent attention is
the relation between the supply of pediatricians and
the outcomes of infants and children. To date, no
study has examined health outcomes of children in
relation to the supply or availability of general pedi-
atricians, and substantial methodologic challenges
would confront any such research effort. These dif-
ficulties are evident in cross-sectional studies exam-
ining adult populations, which have shown a weak
association between higher primary care physician
supply and lower mortality. The analyses rely on
large-area summations of population characteristics
(ie, states, metropolitan statistical areas, or counties)
and limited measures for controlling population
health-risk differences (eg, income, race).28,35 Causal
direction is also ambiguous. Do more physicians lead
to lower mortality, or do physicians tend to locate in
areas with healthier and wealthier populations? A
recent study showing an association between the
supply of pediatricians, but not family physicians,
and immunization rates using states as the units of
analysis had similar limitations.30

A retrospective cohort study of the 1995 birth co-
hort found higher neonatal mortality in neonatal in-
tensive care regions with a very low supply of neo-
natologists compared with those with a low supply
but no difference in mortality between regions with
low and very high supply. These findings suggest
that there is indeed a threshold of supply beneath
which poorer newborn outcomes are evident. On the
other hand, the absence of any additional mortality
decrease as supply increases suggests that many ar-
eas have more neonatologists than required for min-
imizing neonatal deaths. This study did not examine
whether neonatologist supply was associated with
decreased morbidity or better quality of care.31

Pediatric Subspecialists
Using the broadest criteria, there are 19 areas of

pediatric medical subspecialization,115 16 of which
offer certification through the ABP.116 On the basis
of physician report to AMA surveys on Decem-
ber 31, 2001, there were 9461 post-GME clinical
(�50% of professional time spent directly caring for
patients) pediatric subspecialists and an additional
740 researchers, 331 teachers, and 260 administrators

(Table 3).11 Many of these pediatricians, of course,
have more than one professional role.

AMA data are also likely to undercount subspe-
cialists, because physicians will retain their initial
GME specialty in the database until updated by a
response to a survey. The alternative to AMA data
has its own weakness. The ABP reports granting
14 699 subspecialty diplomas since 1961,116 but the
current practice status of these pediatricians is not
known.

Pediatric subspecialists are a heterogeneous group
of pediatricians that eludes generalizations with re-
spect to their type of practice, workforce size, and
future opportunities. Some subspecialists such as
neonatologists provide services not offered by other
specialties, and others such as pediatric allergists
provide care for conditions that are within the scope
of practice of general pediatricians, pulmonologists,
or internist-allergists. New specialties continue to
develop and establish their role in caring for children
before formal fellowships and board certification are
established. Hospitalists are the most recent exam-
ple. Certain subspecialists may have decreased the
patient load of general pediatricians (neonatologists
and hospitalists, for example) as they assume care for
infants and children that were formerly central to the
practice of many general pediatricians. Most impor-
tant are the differences in the sizes of the subspecial-
ties. At one extreme are neonatologists and pediatric
cardiologists, who number 2847 (post-GME clinically
active) and 1310, respectively, using AMA data, and
at the other extreme are pediatric endocrinologists
and rheumatologists, which, by the AMA system of
enumeration, number less than 100 each in full-time
clinical practice.11 The number of board-certified
subspecialists is higher.117 The ABP has certified 828
infectious-disease subspecialists and 192 rheumatol-
ogist subspecialists,116 but these figures do not iden-
tify those returning to general pediatrics and those
with research, teaching, or administration as their
primary focus. The proportion of professional time
devoted to academic work also varies across these
specialties, adding another factor to be considered in
workforce planning.

The heterogeneity in pediatric subspecialists has 2
important implications. The first is that workforce
statistics, forecasting models, and health services
studies that report the general experience of pediatric
subspecialists will be driven by the largest subspe-

TABLE 3. Professional Activities of Allopathic Pediatricians: December 31, 2001

Total Patient Care Other Professional Activities

Post-GME
Patient Care

Resident/
Fellows

Administration Medical
Teaching

Research Other

Pediatricians 66 636 51 675 10 924 1270 1128 1435 204
Generalists 52 888 42 214 8006 1010 797 695 166
Subspecialists 13 748 9461 2918 260 331 740 38
Nonfederal 65 622 50 868 10 876 1207 1108 1370 193
Federal 1014 807 48 63 20 65 11
US medical graduates 48 522 35 917 8964 1075 930 1166 170
IMGs 18 414 15 758 1960 195 198 269 34

Source: AMA Masterfile.11

 

http://www.pediatrics.org


cialties. These generalizations may lead to policies
that suit no particular group of children’s health
services needs. Pediatric subspecialists, as a whole,
have already suffered this fate by being subject to the
same policy brush as have adult subspecialists, an
extremely large group of physicians who, unlike pe-
diatricians, are largely nonacademically based and
more highly remunerated. The second implication is
that workforce analysts must recognize, from a mea-
surement viewpoint, that many pediatric subspecial-
ists qualify in epidemiologic terms as “rare events.”
Enumeration, workforce models, and measures of
local availability have relatively low precision and,
for the smallest subspecialties, great uncertainty. The
geographic variation in subspecialists can lead to
additional confusion about the overall adequacy of
supply.

Pediatric subspecialists are more likely to be based
academically than as general pediatricians or adult
subspecialists,118,119 although this differs by spe-
cialty. Most pediatric subspecialists, nevertheless,
spend most of their professional time in patient care.
Pediatric departments have difficulty recruiting sub-
specialists, at the same time that subspecialists inter-
ested in nonacademic practices have trouble finding
positions, and those in practice may experience sig-
nificant competition.117,120 Failure to differentiate the
academic and community labor markets for pediatric
subspecialists perpetuates shortages of academic
subspecialists who have unique roles in education
and research. These shortages may be exacerbated in
the future if there is a decrease in the number of
IMGs and a greater number of female pediatricians,
trends that are likely to lead to fewer pediatricians
seeking subspecialty education.121 Notwithstanding
these possible future influences, the recent trend is
toward a greater interest in subspecialty education
by third-year residents.70 It is the pediatrician-scien-
tist supply that remains at highest risk, facing par-
ticularly long training periods and shrinking clinical
revenues while competing with PhD-trained investi-
gators for research funding.

For these reasons, subspecialty workforce policy
and planning need to occur by specialty, with an eye
to finding commonality when it is present and reject-
ing it when it is not. Although the recommendations
of the recent FOPE II report are not universally ac-
cepted,36 FOPE II has produced an important litera-
ture about pediatric medical subspecialists and sur-
gical specialists through the review of primary
literature and surveys of pediatricians.117–120,122–126

FORECASTING THE CHILD HEALTH WORKFORCE
SUPPLY

The 2 fundamental questions in any consideration
of the child health workforce are: How many will we
have in the future, and will that number be enough
or too many? As the previous discussion suggests,
future child health workforce supply and require-
ments are related to many factors, each with their
own uncertainties (Fig 1). Methods of projecting the
number of pediatricians are on safest ground. Using
simple actuarial models with assumptions about
training (box 3), retirement (box 10), and death rates

(box 9 [the last 2 are sometimes combined as a sep-
aration rate]), the models have finite solutions. The
robustness of forecasting models using these 3 rates
can be tested with simple sensitivity analysis.

Training rates depend on the number of pediatric
GME positions (Fig 1, boxes 3 and 5). Changes in the
size of US medical schools (Fig 1, box 1) alter the
makeup of the workforce but not the number of
pediatricians. Positions unfilled by US medical
school graduates48,127 are filled by physicians trained
in other countries (Fig 1, box 2). Since 1997, the
number of categorical pediatric residency positions
offered in the match has increased by 11% and the
number filled has increased by 6%.48 ABP data indi-
cate a 5% increase in the number of categorical first-
year positions from 1997 to 2002.116 Changes in GME
funding could quickly alter the size of this pipeline,
although none are on the immediate horizon.

We can expect that death rates will continue their
downward drift for physicians, but these rates are
already low in the preretirement years and a further
decrease will not appreciably alter supply-projection
models. There are many opinions about trends in
retirement rates,128 but there is no dominant a priori
direction that can be asserted. Much has been made
of physician frustration with managed care, greater
administrative tasks, and increasingly litigious fam-
ilies. Without a doubt, these are less attractive sides
of the medical profession. On the other hand, health
care professionals are retiring later, not earlier, as
they follow a general labor trend to a longer work
life. Pediatricians and their employers are also faced
with the same dramatic short-term challenges of de-
creasing financial markets that devalue pension
funds and 401(k) accounts alike. This inevitably will
lead to postponed retirement, at least in the short
run. By the time this report is published, it is hoped
that the country’s economic health along with the
rate of return of financial investments will have im-
proved. Still, no credible economist predicts a return
to the “irrational exuberance” of the 1990 equity
markets, as attractive as that might be for retirement
expectations.

In a model forecasting the number of clinically
active pediatricians, 2 additional gender-related vari-
ables are of increasing importance: personal leave
(Fig 1, box 8) and part-time employment (Fig 1, box
15), typically for child care responsibilities. The
former affects the number of clinically active pedia-
tricians employed at any given time, and the latter
modifies the full-time equivalence of those physi-
cians. The dominant influence on these event rates
will be the number of women entering pediatric
residencies. Current rates are known and can be
added to actuarial models with assumptions about
future changes in these rates.

Forecasting becomes increasingly complex as we
incorporate additional parameters into the model.
Many of the desired variables are difficult to mea-
sure, requiring the substitution of proxies. Other
measures lack a theoretic or definitional consensus
within the health policy and medical community.
Even with perfect measurement, simply adding
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more variables to the model introduces additional
uncertainty to the results.

One domain that bedevils child health workforce-
supply forecasting is workforce productivity, how it
is defined and measured.12,129–132 For the moment,
we will restrict productivity to its common measures
that are more aptly named medical services produc-
tivity (Fig 1, box 14). Examples include visits or
hours of clinical activity per week per physician full-
time equivalent (FTE). These measures are not equiv-
alent. As previously discussed, the hours worked per
week are not strongly related to pediatrician gender.
Full-time female and male pediatricians work similar
clinical hours.39 Data are not available about gender
differences in patient visits per week.

Organizational factors are increasingly important
in medical productivity as pediatricians continue to
shift from solo and partnership practice to employee-
based work arrangements. Employee pediatricians
work an average of 6.4 fewer hours per week com-
pared with those practicing solo or in partner-
ships.133 Financial incentives related to patient insur-
ance types or the compensation plans by physician
employers can also affect the number of medical
services delivered per physician FTE.134,135 For all of
these factors, the consistent trend is for pediatricians
to work fewer hours and provide fewer visits per
week. In 1989, pediatricians (those working at least
20 hours per week in patient care) worked an aver-
age of 53 hours per week in patient-care activities; by
1999, they worked 50 hours. During the same period,
the average number of office visits decreased from
102 visits per week to 95 (Table 4).136,137 The numbers
indicate a decrease in the medical services produc-
tivity of pediatricians but do not account for possible
but still unmeasured changes in patient complexity.
It is also not known if these trends stem from fewer
patients, lifestyle choices of pediatricians, or both.

How will medical services productivity change in
the future? Answers offered to this question are
highly speculative.

Medical services productivity ignores the very
purpose of the profession. The difficulty becomes
obvious when one is reminded that the unit of pro-
duction (in an economic sense) in health care is im-
provement in health outcomes (Fig 1). Therefore, a
strict measure of productivity would be the labor
input required per unit of greater health outcomes.
In this instance, “health outcomes” is defined
broadly to include the maintenance of health, the
care and cure of illness, and the restoration of a sense
of well-being in children and families through edu-
cation and counseling. Although operationalizing
the theory of health outcomes productivity with ac-
tual measurements is difficult, it should at least be
understood that the number of hours worked or
patients seen per week is not always related to the
health status, reduction of risk, or sense of well-being
of a physician’s patient population.

Many workforce-supply models have been devel-
oped,138–140 but few have been for pediatrics and
only one is recent. Shipman and colleagues141 devel-
oped an interactive general pediatrician–supply
model using software developed for modeling scien-
tific and business systems. The actuarial model esti-
mates future pediatrician FTEs by using parameters
for GME output, gender mix, and retirement pat-
terns. Other parameters incorporated into the model
include rates of subspecialization, mortality, and the
proportion of IMGs returning to their home coun-
tries. Although not intended to fully represent work-
force requirements, the model also calculates pedia-
trician-to-child ratios by using low-, middle-, and
high-census projections. The supply projections are
compared with a user-selected benchmark or refer-
ence value, the default being the current supply of

TABLE 4. Characteristics of Allopathic Pediatricians (General Pediatrics, Pediatric Cardiology,
and Pediatric Allergy Included): 1989 and 1999

Pediatrician Characteristic 1989 1999 Percent Change
1989–1999

Net income $93 000 $126 000 35.5
Adjusted for inflation* — $93 750 0.8

Professional activities
Weeks of practice per year 47.4 47.6 0.4
Hours of professional activities per week 58.0 54.5 �6.0
Hours of patient care per week 53.4 49.5 �7.3
Office hours per week 31.8 29.8 �6.3
Office visits per week 101.8 95.0 �6.7

Revenue sources
Medicaid — 20% —
Private insurance — 65% —
Patients — 10% —

Time spent in primary care activities — 95% —
Wait for new patient appointment — 2 days —
Employment type — —

Self-employed solo — 19.2% —
Self-employed group — 27.5% —
Employee — 50.5% —
Independent contractor — 2.1% —

Physicians working �20 hours/week in patient care are excluded. Mean values are presented unless
otherwise specified. — indicates that data were not available.
* Information was obtained from the US Department of Labor, Bureau of Labor Statistics (www.bls.
gov/cpi).
Source: AMA Socioeconomic Monitoring System.136,137
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49.0 per 100 000 population. The benchmark can also
be adjusted for the different future demand as the
age structure shifts (infants require more visits than
do adolescents) as well as the greater need for pedi-
atricians if family physicians see fewer children. The
program has a simple-to-use interface, and the user
can adjust the default values. The effects of varying
model parameters can be tested quickly by compar-
ing projection curves of the number of pediatrician
FTEs. The model is available at www.dartmouthatlas.
org/workforce�model.php, and AAP members are en-
couraged to test their own assumptions about the rel-
ative importance of the factors discussed in this report.

By using default assumptions, the model forecasts
a 36% increase (from 38 457 to 52 169) in general
pediatricians in 10 years and a 64% increase (62 952)
in 20 years. Using middle-census estimates, the num-
ber of general pediatricians per 100 000 children will
increase 31% in 10 years and 50% in 20 years. Ad-
justing the number of future pediatricians for age
and gender productivity will require 4% more pedi-
atricians in 20 years, in large part to compensate for
part-time status. This assumes that the current gen-
der mix of residents continues into the future. Sen-
sitivity testing included retirement rates, ranging
from a 20% decrease to a doubling of current rates
within all age and gender strata, decreased produc-
tivity of at least 30% for pediatricians older than 50
years, GME downsizing to 110% of US medical grad-
uates, increase in pediatric residency positions by 1%
per year, and substituting low- or high-census child-
population estimates. At 20 years, these resulted in
differences from the default model pediatrician-to-
child ratio of less than 16%. This model demonstrates
that the growth in the pediatrician-to-child ratio is
robust to varied alternative-forecasting scenarios.

PEDIATRICIAN-WORKFORCE REQUIREMENTS
Workforce analyses usually run aground when

forecasting the physician requirements of popula-
tions. The most important parameter is simply the
size of the population or its age definition, in this
instance the number of children (Fig 1, box 13); from
this, future FTEs per child (or per capita) are calcu-
lated. Population projections may seem straightfor-
ward, but there are uncertainties in both the number
and composition of the future population, leading to
contentious and seemingly arcane arguments among
forecasters.138,139,142

Requirements for general pediatricians are also
related to substitution within the broader child
health workforce (Fig 1, box 11). As discussed in this
report, the number of child health professionals in-
cludes a complex mix of physicians and nonphysi-
cian clinicians with differing training and education,
skills, and knowledge that provide, at times, similar
services. Two examples come to mind. Within pedi-
atrics, subspecialists such as neonatologists and hos-
pitalists provide care that once was part of nearly
every pediatrician’s daily professional life. For what-
ever factors that may increase the need for pediatric
services in the future, rearrangement of clinical work
within pediatrics decreases the need for general pe-
diatricians. Similarly, the growth in numbers of non-

physician clinicians may spare the efforts of pedia-
tricians within a practice while decreasing the need
for pediatricians in aggregate.

More difficult to measure, and usually ignored, are
the rich and complex factors that relate the number
of health services delivered per child to children’s
health and well-being, termed health outcome pro-
ductivity (Fig 1, box 17). A short list of factors in-
cludes the technical excellence and appropriateness
of the service and the division of labor across the
many possible clinicians (Fig 1, box 11) or even
across the nonmedical workforce—parents, teachers,
coaches, clergy, and therapists (Fig 1, box 16). Rela-
tive health needs are also of central importance (Fig
1, box 17). All else held equal, we would also expect
a greater production of health (ie, improvement in
health status or well-being) when care is delivered to
a less healthy child. The organizational and commu-
nity milieu can also modify the efforts of the child
health workforce (Fig 1, box 14). When these factors
are considered together, it becomes apparent that
successful health outcomes might occur with a
widely differing number of pediatricians. Workforce
forecasters have accounted for these factors through
5 different models.130,139,143,144 Each model requires
particular theoretic assumptions and data, and none
of these methods should be viewed as mutually ex-
clusive of the others. The acceptance of a particular
framework partly depends on the definition of “re-
quirement” and the policy goal of the forecasting
process. Another way of looking at the task of as-
sessing requirements is that it is not a science in the
traditional sense but is intertwined with the values
expressed in the assumptions. Is the goal to optimize
health or the perception of access to physicians or to
maximize employment opportunities for physicians?
Is reducing disparities in the access and use of med-
ical services one goal? What level of public funding
in education and payment of health services is as-
sumed, and what is the rationale for public funding
at all if it is thought that markets will drive the health
care system to desirable outcomes? Although the
values inherent in different requirement models may
not be explicitly stated, the careful reader will find
them implicit in the models’ assumptions.

Employment Opportunities for Pediatricians
The most basic approach to assess the require-

ments for pediatricians is to determine their employ-
ment opportunities and competition for patients.
Both measures are indicative of the pediatrician’s
short-term prospects, although no forecasting mod-
els have been constructed that formally incorporate
these economic signals.

Studies from the mid- to late 1990s show that
although there were wide employment opportunities
for general pediatricians, there was also significant
competition for jobs and patients. In 1996, 17% of
residents finishing training had difficulty finding a
position, 15% received only 1 job offer, 9% accepted
positions that were not their first choice, 17% ac-
cepted a position in a location that was not their first
choice, and 18% accepted a job with a salary that was
less than expected. Although discouraging at first
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glance, pediatricians had less difficulty finding a po-
sition than did physicians in 25 of the 32 specialties
examined. The specialty with the most favorable em-
ployment prospects was family medicine; job pros-
pects in general internal medicine were slightly less
favorable than in general pediatrics. The specialties
with the poorest job prospects were pathology, adult
pulmonary disease/critical care medicine, and adult
infectious disease.145 Another study found that be-
tween 1990 and 1995, the number of employment ads
for pediatricians decreased, and ads for pediatric
subspecialists remained nearly constant. At the same
time, the number of ads for family physicians grew
close to 25%.146 Perhaps the most pessimistic view of
general pediatrics was reported to the Council on
Graduate Medical Education by the Center for Work-
force Studies in Albany, NY.147 In exit surveys of
residents completing training in New York State and
Texas, 6 measures were used to assess relative de-
mand by specialty; general pediatrics was second to
last of the 28 specialties studied.

The most recent information comes from Cull et
al,70 who used survey data from third-year pediatric
residents. Over a 5-year period ending in 2002, the
proportion of residents with a general pediatrics goal
without a position increased from 5% to 15%, and the
proportion reporting that their position was their
first choice decreased from 86% to 80%.

Our information about the competition experi-
enced by practicing pediatricians is limited to sub-
specialists. Competition is highest for pediatric
allergy/immunology, cardiology, pulmonary medi-
cine, and critical care medicine; lower levels of com-
petition were perceived by infectious disease, genet-
ics, and adolescent medicine pediatricians. The
strongest predictors of competition were working in
solo, group, or medical school practices in contrast to
staff- or group-model health maintenance organiza-
tions (HMOs) or community hospitals. Pediatricians
working in the Midwest or southern regions also
experienced the strongest competition. Less compe-
tition was felt by IMGs, those working in rural areas,
and female physicians.120

Salary information also indicates a weak demand
for pediatricians compared with other primary care
specialties. In one nationally representative survey
conducted between 1996 and 1998, general pediatri-
cians reported an average income of $126 000 com-
pared with $144 000 for general internists; pediatric
subspecialists reported an average salary of $156 000,
whereas the average salary of internal medicine sub-
specialists was $192 000.148 When adjusted for infla-
tion, the salary of pediatricians changed little be-
tween 1989 and 1999 (Table 4).136,137 Starting salaries
for graduating residents entering general pediatric
practices decreased (in 2002 dollars) from $103 161 in
1997 to $99 123 in 2002.70

Data from the National Resident Matching Pro-
gram indicated that pediatric residency positions are
among the most highly sought by medical students.
At its peak in 1998, 98.9% of pediatric positions of-
fered through the match were filled, with 82.2%
filled by US medical graduates; these match rates
exceeded internal medicine and family medicine. By

2002, the overall pediatric match rate had fallen to
90.5%, with 70.7% filled by US medical graduates,
and then increased slightly in 2003 to 93.8%, with
71.3% filled by US medical graduates. Other primary
care specialties experienced similar decreases, partic-
ularly with respect to the proportion of US medical
graduates matching: 55.2% for internal medicine and
42.0% for family medicine in 2003. For all first-year
positions in 2003, 89.9% were match-filled, 63.9% by
US medical graduates.48,127,149,150

Despite these marketplace signals, it is worth not-
ing that once in practice, general pediatricians have
higher satisfaction with their job, career, and spe-
cialty than do general internists. Satisfaction, job
stress, and burnout for pediatric subspecialists were
less favorable and similar to general and subspe-
cialty internal medicine physicians. These findings
show a lack of correlation with salary levels and
attitudes about practice and also identify stress ex-
perienced by pediatric subspecialists.148

Needs-Based Models
One formal model for forecasting future physician

requirements was that developed by the Graduate
Medical Education National Advisory Committee
(GMENAC).151 GMENAC estimated physician re-
quirements in the late 1970s through a complicated
process of defining the need for efficient medical ser-
vices to optimize health. For each specialty, clinicians
and epidemiologists estimated the future disease bur-
den, the necessary treatments, and the workforce re-
quired to provide those services. The GMENAC report
predicted a physician surplus for both generalists
and specialists, pediatricians included. From the
standpoint of physician employment, this obviously
did not occur, and in the absence of unemployed phy-
sicians, GMENAC predictions have generally been re-
jected.9,152

What went wrong with GMENAC? First, the data
requirements of the models were unrealistic. Needs-
based planning assumes that the disease burdens of
populations are measurable and that it is known
which medical interventions can most effectively and
efficiently improve health today and in the future.153

In actuality, the measurement of health status in
populations is imperfect, and knowledge of medical
care effectiveness is incomplete and likely to remain
so as technologic developments outpace effective-
ness studies.154,155 Second, there was an assumption
by the readers of GMENAC that as physician supply
approached levels needed for populations to be
healthy, demand would attenuate. In this instance,
surplus would be evidenced in unemployment or, at
the very least, pressure on physician salaries. Popu-
lations with higher health status, however, do not
consume necessarily less health care, as might be
expected, but continue to demand (in an economic
sense) services to address an ever-elusive definition
of “health.” With most health care costs borne by
third parties and the general sense that more medical
care always leads to better health, physicians con-
tinue to be fully employed even as health status
improves. This would be of little public policy inter-
est except that societal resources for medical care
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reimbursement are not without limits, and many
populations remain with unmet health care needs,
even as the healthy seek more care. The lesson
learned from GMENAC is that in the complex mar-
ket for medical care and physician labor, population
needs are poorly related to demand for physicians.

Demand-Based Models
Demand-based forecasting uses current medical

services utilization as an indication of medical need
and projects future utilization to determine the re-
quired number of physicians under different condi-
tions of productivity. In its most elegant form, utili-
zation is measured for many different combinations
of population characteristics such as age, gender, and
race and for different medical care settings and fi-
nancing. These include the mixture of fee-for-service
or managed care penetration and patient insurance
status. Once these are measured in the present, then
populations for each of these characteristics are pro-
jected into the future, and the number of required
pediatricians can be calculated.

Demand-based models are the most common type
of forecasting.138,139,156 Medical service utilization
data are available for many populations and types of
service delivery. The model assumes that current
delivery patterns are rational and desirable and that
similar populations in the future will require utiliza-
tion rates close to those delivered today. The accep-
tance of current utilization patterns as normative
measures also assumes that the current market for
health care services maximizes the well-being of chil-
dren.

The 2 merits of demand forecasting are the avail-
ability of data and the simple assumption that the
medical marketplace reasonably delivers health care
consistent with societal values and expectations.
Among the many criticisms that can be leveled, the
most obvious is that the supply of physicians, as seen
with general pediatricians and neonatologists, is not
located where child health needs are greater20,114 and
that medical utilization similarly varies widely
across regions without detectable population differ-
ences. Current demand for health care cannot be
used as a normative standard when the location of
resources is idiosyncratic. The health services litera-
ture is replete with studies that show the irrationality
of health care delivery.18,157–160 Critics of demand-
based planning ask: Why would we want to perpet-
uate these delivery patterns into the future?

Trend Analysis
Recently, a new method of projecting physician

requirements was proposed: trend analysis.144,152

The method uses a macroeconomic conceptual
framework that asserts that growth in physician re-
quirements is tightly linked with increases in the
gross domestic product (GDP). In addition to long-
term trends in GDP, 8 “macro” trends are empha-
sized in the model, some that can be reasonably
measured and others that are highly speculative. The
model attempts to separate trends that are “the nat-
ural evolution of the current fiscal and organiza-
tional characteristics of the health care system and

the societal fabric in which it exists” (attrition, pro-
ductivity, substitution, geographic distribution, tech-
nology, demographics, health systems, and eco-
nomic dependency) from trends that are “value
judgments” (technology controls, specialist controls,
volume controls, and cost controls).161 The develop-
ers of this model have used it to advance the idea of
an “impending” physician shortage. Although the
method forecasts physicians in aggregate, they have
interpreted trends as indicating a future shortage in
specialists and an “abundance of generalists.”162,163

Trend analysis has been criticized for its view that
the macroeconomic association of GDP and the
workforce is causal, inevitable, and a self-evident
expression of societal wants. Many other criticisms
have also been vigorously advanced.164–170

When this model is applied to the pediatrician
workforce, a contradiction emerges. Just as Cooper et
al162 have observed a correlation between the growth
of GDP per capita and total physicians per capita,
Freed et al171 have presented a similar correlation
with pediatricians per 100 000 children. Projecting
this trend into the future, Freed et al171 find, instead
of Cooper et al’s “abundance of generalists,” that
“the current net inflow of pediatricians will not be
sufficient to meet future demand as expressed by the
trend line.” These conclusions need to be considered
in the context of the estimate of Shipman et al141 that
the per-child number of pediatricians will grow more
than 5 times faster than the per-capita number of
internists or family physicians. One interpretation is
that there is an impending shortage of primary care
as well as specialist physicians. Another interpreta-
tion is that macroeconomic correlations are an overly
simple estimator of workforce requirements. A po-
tential weakness with these models is that the num-
ber of physicians per capita has increased over time
and will correlate highly with any other upward
trend. Bivariate time-series analyses are subject to the
same limitations as any other observational study,
with the added problems of a small number of ob-
servations (n � number of time periods) and diffi-
culty in identifying and measuring time-dependent
confounders. When the models are technically cor-
rect,172 health care planners still must decide
whether previous patterns of physician growth
should be used as the primary guide of the child
health workforce in the future.

Benchmarking
Benchmarking is a final method of determining

workforce requirements. Benchmarking exploits
natural experiments in workforce levels by using
physician-to-population ratios found in regions of
the United States or within health care systems as
indications of real life and attainable physician lev-
els.19,139,143,173,174 Benchmarking seeks to find regions
in which workforce deployment is efficient and ef-
fective in delivering health care. A slightly different
approach is to use the staffing levels in efficient
capitated health systems that deliver high-quality
care as measured by medical care processes, family
satisfaction, and health outcomes. Benchmarking re-
jects the notion that the current national physician
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labor or health services markets have any particular
normative value in terms of optimizing health out-
comes and offers a variety of available reference
points to help guide physicians’ employment deci-
sions. In the short term, benchmarks can caution a
health plan about adding additional specialists to an
area with a high per-capita number or point to areas
with a low supply that may be an opportunity for
expanded services. As the marginal effects of physi-
cian supply on patient satisfaction and outcomes are
better understood, benchmarks may provide a
means of improving systems of care for populations
enrolled in health plans or residing within regions.
To the degree we fall short of the need or desire to
develop effective delivery systems with constrained
resources, benchmarking will fail to predict physi-
cian employment opportunities.

Requirements for Pediatricians
In Table 5 we present published projections of

pediatrician supply and requirements. It is evident
from this list that relatively little work has been done
in this area. The supply of general pediatricians fore-
casted by Shipman et al141 for 2010 is similar to the
earlier predictions of Kletke et al.175

The current supply (53 general pediatricians per
100 000 children younger than 18 years) exceeds the
requirement suggested by GMENAC in 1980 (49 per

100 000) and by Abt Associates in 1991176 (41 per
100 000). The only other estimates of requirements
that are available are from the AAP Pediatric Re-
search in Office Settings Network (71 per 100 000)
and various group and HMO practices (49–89 per
100 000). These figures assume that children receive
care only within pediatrician-dominated practices
with staffing levels observed in practices serving
largely employer-insured populations.107,177 Even
with these assumptions, Shipman et al141 and Kletke
et al175 forecast a supply in 2010 (72 per 100 000) that
exceeds staffing levels observed in most of these
groups.

As discussed elsewhere in this report, a level of
supply judged sufficient for the United States as a
whole still leaves pockets of underservice or possible
pediatrician excess. In addition, the effects of the
growing supply of pediatricians on employment op-
portunities will depend on both the financing and
organization of health care. General pediatrician un-
employment would most likely occur if pediatric
care were delivered entirely under the organizational
systems that carefully manage panel size, the mix of
physicians and nonphysician clinicians, and utiliza-
tion, such as staff- or group-model HMOs. To the
extent that pediatric care is less explicitly planned
and financed, there are likely to be substantial re-
gional differences in future opportunities for pedia-
tricians.

TABLE 5. General Pediatrician Current Supply, Projected Supply, and Requirements

Supply Date Children per
General Pediatrician*

General Pediatricians
per 100 000 Children*

No. of General
Pediatricians

Current
Shipman et al141

Population age �18 y 2000 1886 53 38 457
Population age �20 y 2000 2041 49 38 457

Kletke et al175 (estimated) 2000 — — 41 600
Projected

Shipman et al141

Population age � 18 y 2010 1390 72 52 169
Population age � 20 y 2010 1555 64 52 169
Population age � 18 y 2020 1293 77 62 900
Population age � 20 y 2020 1362 73 62 900

Kletke et al175 (ratios assume age �18 y) 2010 1408 71 51 500
Estimated Requirements
Population-based

GMENAC151 1980 2034 49 NA
Abt Associates and the Bureau of Health

Professions176
1991 2430 41 NA

Practice-based†
AAP PROS Network166 1996 1400 71 NA
Managed care staffing
Group Health Association of America178

(age not stated)
1993 2222 45 NA

New England IPA (0–17 y) — 1300 77 NA
33 HMOs (0–14 y) 1992 1157 86 NA
Group-model HMO 1 (age not stated) — 1125 89 NA
Group-model HMO 2 (age not stated) — 1750 57 NA
Group-model HMO 3 (age not stated) — 1200 83 NA

FOPE II “ideal”107

High 2000 1200 83 NA
Low 2000 1400 71 NA

PROS indicates Pediatric Research in Office Settings; IPA, independent practice association; NA, not applicable.
* Assumes middle-US estimates.
† These practice-based measures need to be viewed cautiously. They assume that all children are cared for exclusively by pediatric
practices and that most have employer-based insurance.
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Which Supply of Pediatricians Is “Right?”
This report does not recommend a particular sup-

ply of pediatricians but instead challenges the reader
to consider the values worth promoting through
workforce policy. Much of the disagreement about
physician requirements is seen as a consequence of
uncertainty in the data and analytic methods when,
in fact, these debates are driven by fundamental, and
often unstated, conflicts in values. The differences in
values are embedded in both the means and ends of
the pediatrician workforce.

With respect to the “means,” there are significant
disagreements among pediatricians, health care
planners, and families about the appropriate and
effective mix of market-based and publicly funded
programs in the education and deployment of the
workforce. Should public funding of medical educa-
tion (eg, GME Medicare and Health Resources and
Services Administration monies) be accompanied by
an obligation to care for underserved populations?
Who should decide on the size of the pediatrician
pipeline? Should it continue to be residency pro-
grams or a quasi-public entity? How much of med-
ical education should be funded publicly if markets
are considered the best arbiter of workforce supply?

As far as the “ends” of workforce policy, should
the workforce be equitably available to children? If
not, how much disparity is acceptable, and who
should pay the associated uneven costs? How much
should workforce policy be influenced by the interest
in tempering pediatric competition and thereby en-
suring practice opportunities and stable incomes? If
this is ignored, will we able to attract the best and the
brightest of rising medical talent to pediatrics? These
are only a few of the questions that need to be
considered in developing workforce policy, includ-
ing the target supply. The answers are linked to the
values held as individuals and jointly as a profession.

If producing better health and well-being of chil-
dren remains the goal of pediatricians and associated
workforce policy, there are still areas in which sound
policy is hindered by inadequate data. The 2 related
and unanswered questions in pediatrician-workforce
research are: How much of an improvement in child
health outcomes is derived from a given increase in
the number of pediatricians, and would an equal
investment in an alternative input provide a greater
benefit? Past investments in pediatricians have
brought good value in children’s health outcomes
improvement. At the same time, there is a need to
evaluate the effectiveness of additional growth in
pediatrician supply.

Committee on Pediatric Workforce, 2005–2006
Michael R. Anderson, MD, Chairperson
Aaron L. Friedman, MD
David C. Goodman, MD, MS
Beth A. Pletcher, MD
Scott A. Shipman, MD, MPH
Richard P. Shugerman, MD
Rachel Wallace Tellez, MD, MS

Past Committee Members
Carmelita V. Britton, MD, Past Chairperson
Carol D. Berkowitz, MD

Gerald S. Gilchrist, MD
Kristan M. Outwater, MD
Richard J. Pan, MD, MPH
Debra R. Sowell, MD

Liaison
Gail A. McGuinness, MD

American Board of Pediatrics

Staff
Ethan Alexander Jewett, MA

REFERENCES
1. Ginzberg E. The Medical Triangle: Physicians, Politicians, and the Public.

Cambridge, MA: Harvard University Press; 1990
2. Fuchs VR. The basic forces influencing the costs of medical care. In:

Fuchs VR, ed. Essays in the Economics of Health and Medical Care. New
York, NY: National Bureau of Economic Research; 1972:39–50

3. Reinhardt UE. Health manpower planning in a market context: the
case of physician manpower. In: Bailey NTJ, Thompson M, eds. Sys-
tems Aspects of Health Planning. Baden, Austria: North-Holland
Publishing; 1974:131–164

4. Pauly MV. Is medical care different? Old questions, new answers.
J Health Polit Policy Law. 1988;13:227–237

5. Rice T. Physician-induced demand for medical care: new evidence
from the Medicare program. Adv Health Econ Health Serv Res. 1984;5:
129–160

6. Frech HE III. Competition in medical care: research and policy. Adv
Health Econ Health Serv Res. 1984;5:1–27

7. American Academy of Pediatrics, Committee on Pediatric Workforce.
Pediatric workforce statement. Pediatrics. 1998;102:418–427

8. American Academy of Pediatrics, Committee on Pediatric Workforce.
Pediatrician workforce statement. Pediatrics. 2005;116:263–269

9. Salsberg ES, Forte GJ. Trends in the physician workforce, 1980–2000.
Health Aff (Millwood). 2002;21:165–173

10. Roback G, Randolph L, Seidman B. Physician Characteristics and Distri-
bution in the U.S. 1993 Edition. Chicago, IL: American Medical
Association; 1993

11. Pasko T, Smart DR. Physician Characteristics and Distribution in the US.
2003–2004 ed. Chicago, IL: American Medical Association; 2003

12. Council on Graduate Medical Education. Fifth Report: Women & Med-
icine. Rockville, MD: US Department of Health and Human Services;
1995

13. Brotherton SE, Simon FA, Etzel SI. US graduate medical education,
2000–2001. JAMA. 2001;286:1056–1060

14. Kaplan JB, Bennett T. Use of race and ethnicity in biomedical publica-
tion. JAMA. 2003;289:2709–2716

15. Graduate medical education. JAMA. 2001;286:1095–1107
16. US Census Bureau. Statistical Abstract of the United States. Washington,

DC: US Government Printing Office; 2001. Available at: www.census.
gov/prod/2003pubs/02statab/statistical-abstract-02.html. Accessed
February 6, 2004

17. Educational Commission for Foreign Medical Graduates. 2001 Annual
Report. Philadelphia, PA: Educational Commission for Foreign Medical
Graduates; 2002

18. Shih YCT. Growth and geographic distribution of selected health
professions, 1971–1996. J Allied Health. 1999;28:61–70

19. Wennberg J, Cooper M, eds. The Dartmouth Atlas of Health Care 1998.
2nd ed. Chicago, IL: American Hospital Association Press; 1998

20. Chang RKR, Halfon N. Geographic distribution of pediatricians in the
United States: an analysis of the fifty states and Washington, DC.
Pediatrics. 1997;100:172–179

21. Public Health Service—Criteria for designation of health manpower
shortage areas. Final regulations. Fed Regist. 1980;45(223):75996–76010

22. Goldsmith LJ, Ricketts TC. Proposed changes to designations of med-
ically underserved populations and health professional shortage areas:
effects on rural areas. J Rural Health. 1999;15:44–54

23. Hadley J. More Medical Care, Better Health? An Economic Analysis of
Mortality Rates. Washington, DC: Urban Institute; 1982

24. Fuchs VR. Who Shall Live? Health, Economics, and Social Choice. New
York, NY: Basic Books; 1974

25. Goodman DC, Fisher ES, Little GA, Stukel TA, Chang CH. Are neo-
natal intensive care resources located according to need? Regional
variation in neonatologists, beds, and low birth weight newborns.
Pediatrics. 2001;108:426–431

http://www.pediatrics.org


26. Cochrane AL, St. Leger AS, Moore F. Health service ‘input’ and mor-
tality ‘output’ in developed countries. J Epidemiol Community Health.
1978;32:200–205

27. Vogel RL, Ackermann RJ. Is primary care physician supply correlated
with health outcomes? Int J Health Serv. 1998;28:183–196

28. Krakauer H, Jacoby I, Millman M, Lukomnik JE. Physician impact on
hospital admission and on mortality rates in the Medicare population.
Health Serv Res. 1996;31:191–211

29. Farmer FL, Stokes CS, Fiser RH, Papini DP. Poverty, primary care and
age-specific mortality. J Rural Health. 1991;7:153–169

30. LeBaron CW, Massoudi M, Stevenson J, Lyons B. Vaccination coverage
and physician distribution in the United States, 1997. Pediatrics. 2001;
107(3). Available at: www.pediatrics.org/cgi/content/full/107/3/e31

31. Goodman DC, Fisher ES, Little GA, Stukel TA, Chang CH, Schoendorf
KS. The relation between the availability of neonatal intensive care and
neonatal mortality. N Engl J Med. 2002;346:1538–1544

32. Ferrante JM, Gonzalez EC, Pal N, Roetzheim RG. Effects of physician
supply on early detection of breast cancer. J Am Board Fam Pract.
2000;13:408–414

33. Taplin S. Is there evidence that primary care physician supply influ-
ences mammography use? J Am Board Fam Pract. 2000;13:459–461

34. Hakim RB, Bye BV. Effectiveness of compliance with pediatric preven-
tive care guidelines among Medicaid beneficiaries. Pediatrics. 2001;108:
90–97

35. Shi L, Starfield B. The effect of primary care physician supply and
income inequality on mortality among blacks and whites in us metro-
politan areas. Am J Public Health. 2001;91:1246–1250

36. Gilchrist G, Fierson W, Spencer CH, et al. The Future of Pediatric
Education (FOPE) II report summary and pediatric subspecialists.
Pediatrics. 2001;107:1179–1180

37. Xu G, Rattner SL, Veloski JJ, Hojat M, Fields SK, Barzansky B. A
national study of factors influencing men and women physicians’
choices of primary care specialties. Acad Med. 1995;70:398–404

38. Kapphahn CJ, Wilson KM, Klein JD. Adolescent girls’ and boys’ pref-
erences for provider gender and confidentiality in their health care.
J Adolesc Health. 1999;25:131–142

39. Cull WL, Mulvey HJ, O’Connor KG, Sowell DR, Berkowitz CD, Britton
CV. Pediatricians working part-time: past, present, and future. Pediat-
rics. 2002;109:1015–1020

40. Brotherton SE, Mulvey HJ, O’Connor KG. Women in pediatric
practice: trends and implications. Pediatr Ann. 1999;28:177–183

41. Kletke PR, Marder WD, Silberger AB. The growing proportion of
female physicians: implications for US physician supply. Am J Public
Health. 1990;80:300–304

42. Bernzweig J, Takayama JI, Phibbs C, Lewis C, Pantell RH. Gender
differences in physician-patient communication. Evidence from pedi-
atric visits. Arch Pediatr Adolesc 